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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUHU Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, npeActaBieHHBX B PI'OC OO0, a Takke Ha OCHOBe (hefiepallbHON pabodei MporpaMMBI
BOCIIUTaHUS M C YYETOM KOHICTIUH MPENoJaBaHusl Y4eOHOro npeaMeTa «XUMUs» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XUMHHU Ja€T MPEACTAaBICHUE O LEJSIX, O0IIeH cTpaTernd oO0yueHus, BOCIIUTaHUS U
pa3BUTHsL O0YYAIOIIUXCSl CPEICTBAMH y4eOHOrO MpeAMeTa, yCTaHAaBIMBAET 00s3aTElNbHOE MPEeaMETHOE
coJiep)KaHue, MpeIyCMaTpUBAET pacHpeesieHHe €ro Mo KiaccaM M CTPYKTYpHpOBaHHME NO pa3fenaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBbIE M KAayeCTBEHHBIE XapaKTEPHUCTUKU
COJIEp)KaHus, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh M3YUEHHUS XMMHUU C Y4ETOM MEXIPEIMETHBIX U
BHYTPUINIPEAMETHBIX CBS3€H, JIOTHKH Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs,
oTpeJiesiieT BO3MOKHOCTH MpeaMeTa AJisl pealn3aliu TpeOOBaHHMH K pe3yjbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, a Takke TpeOOBaHHUN K
pesynbraTaM OOy4YeHHs] XUMHHM Ha YpOBHE Ileliell M3ydeHHs NpeAMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBFHOMN IESTETHbHOCTH 00Y4aIOUIeroCs TI0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHHUS O00ydarolierocs, ero
NPEACTABICHU O MaTepUallbHOM EAMHCTBE MHpA, BAXKHYIO POJIb WIrparoT (GopMUpyeMble XHMHUEH
MPECTABICHHUS O B3aMOTIPEBPAIICHHUIX SHEPIHH U 00 HBOJIOIHMHY BEIIECTB B IPUPOJE, O MYTSIX PEIICHHS
TJIO0AIBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUECKOU, MUIIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, Tpo0IeM 31paBOOXpaHEHHS.

N3yueHne xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (OPMHUPOBAHUS KYJIBTYpHI
JTUYHOCTH, e€ 00mIeil 1 (HyHKIIMOHAITBHON TPaMOTHOCTH,

BHOCHT BKJIaJ] B (POPMHPOBAaHNE MBIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yJaIOINXCsl, HABBIKOB
WX CaMOCTOSITETbHOW Y4YeOHOW AEATEeIhHOCTH, JKCIMEPUMEHTAIBHBIX WM HCCIEIOBATENbCKUX YMEHHIA,
HEOOXOJMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCHOHALHON eI TeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIIICHHS, 3aKIaIbIBACT OCHOBBI IIEJIOCTHOTO B3IUIAA HA
€MHCTBO TMPHUPOABI W 4YeJOBEKa, SBISETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHHH €CTECTBEHHO--
HAy4YHOU TPAMOTHOCTH O0YyYarOIIHXCS;

crocoOcTByeT (POPMHUPOBAHMIO [IEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJIOTHYECKOE 00pa3oBaHNe 00yJatoONuXCsl.

JlaHHbBIe HampaBieHUs B O0OyYEHHH XMMHHA O00ECTIEUNBAIOTCS CHEIM(UKON COMepKaHusl yIeOHOTO
mpeaMeTa, KOTOPBIN SBIISETCS MeJarorniecky aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOI HAyKU XUMHH Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0OOpa3oBaHWUS OPHUEHTHPOBAH HA OCBOSHUE
00y4JaloMMMHCS CUCTEMBI TEPBOHAYANBHBIX IMOHATHH XWMHHU, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OTAEJbHBIX 3HAUUMBIX MMOHATUH OPraHUYeCKOU XUMUHU.

CrtpyKTypa colep:kaHus MPOrpaMMBI [0 XUMUHU c(hOPMHUPOBaAHA HA OCHOBE CHCTEMHOTO TOJIX0/a K
€€ n3yueHutro. ConepkaHue CKIAAbIBAECTCS U3 CUCTEMBI MOHATUN O XUMUYECKOM DIIEMEHTE U BELIECTBE U
CHUCTEMBI MOHATUH 0 XUMHUYECKOH peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCIIE0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUECKUX MPEICTaBICHNN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHa XUMHU;

— YUYEHHSI O CTPOCHUH aToMa U XUMHYECKOW CBS3H;

— NPEACTaBICHUN 00 MEKTPOIIMTHYECKON TNCCOLMALIK BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH ITOJTyUYEHHBIX U OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIIE0BATEILHO OT OJHOI'O YPOBHS K APYTOMY, BRIONHIS (PyHKIMH OOBSICHEHUS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4aeMbIX BEILECTB.

OcBoeHMe MporpaMMbl M0 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOHN MPHPOJbI, LIEHHOCTHOTO OTHOIICHUS K
HaYYHOMY 3HAHHIO U METO/IaM [TO3HaHUs B HayKe. M3ydeHrne XMMUU IPOUCXOAMT C MPUBIICUCHHUEM 3HAHU I
U3 paHee U3yUYCHHBIX YUeOHBIX mpeameToB: «Okpyskaromuil Mupy, «brnonorus. 5—7 xnaccel» n «Puzuka.
7 xnaccey.

[Tpu u3ydeHnn XUMHUH TPOUCXOAUT (HPOPMUPOBAHUE 3HAHUN OCHOB XMUMHYECKOIM HAYKH KaK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUIECKON AEATEIbHOCTH YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHbL. 3a/1a4a yaeOHOT0 IIpeIMeTa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUH
— BaXHEWIIUX (PAKTOB, MOHATHH, 3aKOHOB W TEOPETHYECKMX MOJOKEHUH, AOCTYMHBIX O000OIEHHH
MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B MPHOOLICHWH K HAyYHBIM METOAaM IO3HAHUS NpU
M3yYeHHUH BEUIECTB M XMMUYECKUX PEaKIUii, B YOPMUPOBAHUH U PA3BUTHHU ITO3HABATEIBHBIX YMEHUH U HX
NPUMEHEHUH B Y4eOHO-II03HABATEIILHON U Y4eOHO-HCCIIEeA0BATEIbCKON AEATENFHOCTH, OCBOCHUH MPAaBHII
Oe3o0macHOro oOpaleHus ¢ BeIIeCTBAMH B TIOBCECTHEBHOMW KU3HH.

[Tpu n3ydeHnHn XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TPUOOpeEH
TaKue LeNH, KaK:

— (QopMHpOBaHWE WHTEIUIEKTYaIbHO PAa3BUTONH IJMYHOCTH, TOTOBOM K CcamMo00pa30BaHMIO,
COTPYTHUYECTBY, CAMOCTOSTEIEHOMY TPHHATHIO DEMICHUA, CIIOCOOHOW amanTHpOBaThCcs K OBICTPO
MEHSIOIIIMCSI YCIIOBHUAM JKU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUS, (OPMHUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— ofecrniedyeHue  YCIIOBHH, CHOCOOCTBYIOIMIMX TMPHOOPETEHUIO OOYYAIOIIMMHCS  OIBITA
pa3HOOOpa3HO NEATENbHOCTH, TMO3HAHWS H CaMOTO3HAHWS, KIIFOYEBBIX HABHIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHNE JIJIS1 PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (dopmupoBanue obmieli QyHKIMOHATIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM UHUCIIE
YMEHUI OOBSACHSITH U OLICHUBATH SIBJIICHUS OKPY>KAIOLIETO MUPA, UCIIOJIB3Ysl 3HAHUS U OTIBIT, TIOTyYeHHEIC
NpY W3yYEHHH XUMHHU, NPUMEHATh WX TPH PEUICHUH MPOOJIEM B MOBCEJHEBHOW KU3HH M TPYIOBOM
JeSITeTbHOCTH;

— ¢opMupoBaHHEe y OOYYaOIIUXCS TYMaHUCTHYECKHUX OTHOIICHWH, ITOHWUMAaHUS IIEHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIOTUYECKH IIEJIeCO00Pa3HOT0 MOBENEHUS B OBITY W TPYIOBOH
JIEATEIIbHOCTH B IIEIISIX COXPAHEHHUSI CBOETO 3JI0POBBS i OKPYKAIOIIEH IPUPOIHON CpeIbl;

— pa3BUTHE MOTHBAIUH K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCITUTAHHIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIs H
HaNpaBJICHHOCTH JIaIbHEHIIETO 00yUeHHSI.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YyYEeHUS XHMHW Ha YPOBHE OCHOBHOTO OOIIETO
obpa3oBanmus, cocTtaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelno), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

HepBOHa‘IaJ'IbHI)Ie XUMHYECCKHC IIOHATHUA

[Mpeamer xumuu. Ponms XUMHMM B KH3HM 4YelOBeKa. XMMHUS B CUCTeMe HayK. Tema W BellecTBa.
Odusnyeckre CBOHCTBa BEUIECTB. ATperaTHOe COCTOsSHHE BemlecTB. [IoHATHE O MeTogax MO3HAHUS B
xumun. YucTele BemecTBa U cMecu. CriocoObl pas3iesieHHst CMecel.

ATOMBI U MOJIEKYJBl. XUMHUECKUE 371eMeHThl. CHMBOJBI XMMUYECKUX 3J1eMeHTOB. [IpocTbie u
CIIOJKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckas popmyiia. BaneHTHOCT aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCHTeNbHAs aroMmHass macca. OTHOCHTENbHAs MOJIEKYJsipHAsh macca. MaccoBast OIS
XUMHAYECKOTO JIEMEHTA B COCTUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHast macca. B3aumMocBsi3b KOJMMUYECTBAa, MacChl M YHCIA
CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

Ou3nyecKkre U XMMAYECKUE SBICHUSI. XUMHUUECKasl peakus U e€ MpU3HaKU. 3aKOH COXPaHEHHUs
Macchl BEIIECTB. XHWMHUYECKHE YypaBHeHHsA. Kiaccudukanuss XMMHYECKHUX peaknui (coelnHEeHus,
pa3noKeHHs, 3aMeIleHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAO0H, MpaBuiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, HW3y4Ye€HHE | ONUCaHWe (U3WYECKUX CBOHCTB 00pas3moB
HEOpraHM4YeCKHX BEIEeCTB, HabIroneHne pu3nyeckux (IIaBJIeHUE BOCKa, TasHUE JIbJ1a, PACTUPAHUE caxapa
B CTyNKE, KUNECHWE M KOHAEHCAUWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, NPOKAJIUBAHHWE MEIHOM
NPOBOJIOKH, B3aMMOJCHCTBHE MeJia C KHCJIOTOHM) sIBICHWH, HAOMIOACHUWE U OIMCAHUE IPU3HAKOB
MPOTEKAaHUSI XMMUUECKUX peakiuii (pa3iaoKeHue caxapa, B3aUMOACHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM
Oapust, pasnoxkenue runpokcuna meau (II) mpu HarpeBanuu, B3auMOACHCTBHE Kelle3a C PACTBOPOM COJIH
menu (11), m3yueHne crmocoOoOB pa3aeneHus: CMecei: ¢ TOMOIIBIO MarHuTa, (YUIHTPOBAHKE, BHITAPHBAHHE,
JUCTWISIINSA, XpoMaTorpadus, MPOBEACHHWE OYUCTKU IOBAPEHHOHM CONM, HAOIIOACHHE M OINMCAHUE
Pe3yIbTAaTOB MPOBEACHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHHME MOAeien
MOJIEKY (IIapOCTEPKHEBBIX ).

BaskHelimue npeacraBuTe 1 HEOPraHNYECKUX BeleCTB

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kucnopox — snemeHT u mpoctoe BeniectBo. Haxoxaenue
KHCJIOpOJia B IpUpoe, pu3nyeckne U XMMHUIECKUe cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kucnopona. CrocoObl TONydyeHHs KHCIOpoJa B J1a0OpaToOpuM M MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinoposa B npupozae. O30H — auIoTporHast MoJUpHUKanus KUCI0opoaa.

TemnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIOSL.

Bomopon — anemeHT 1 mpocTtoe BeniecTBo. HaxoxaeHue Bo1opoaa B mpupoe, husnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MonydeHus. KucioTsr u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsle u
HEHACBILLICHHBIE pacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas [0y BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsS3HeHUE MPUPOJIHbIX BoA. OxpaHa M OYMCTKA
NPUPOJIHBIX BOJ.

Knaccudukaruss  Heopranudeckux  coenmHeHuit.  Oxcuapl.  Kiaccudukanus — OKCHIOB:
coneoOpasyromue (0OCHOBHBIE, KUCIIOTHBIE, aMmpoTepHbIe) 1 HeconeoOpasyromue. HoMeHkIaTypa OKCHIOB.
DuU3nYecKre U XUMUYECKHUE CBOMCTBA OKCUAOB. [loslyueHue oKCcuioB.



OcnoBanus. Knaccupukanust ocHOBaHUi: MIEIO0OUYM U HepacTBOpUMBbIE OcHOBaHusl. HoMeHkmaTypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.

Kucnotsl. Knaccugukanus kucnor. Homenknatypa kucioT. @u3nueckie 1 XUMUYeCKUEe CBOHCTBA
kucnot. Psa akrusHoctu metamuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKHe cBOMCTBa conell. [lonydenue conen.

I'eneTndeckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUM.

Xumuueckuii IKcnepumenn .

KadeCTBEHHOE OIpENeNeHNE COMACPKaHUS KHUCIOpPOAa B BO3AyXe, MONy4YeHUE, coOupaHHe,
pacro3HaBaHUE U U3yUeHHE CBOMCTB KUCIOpOaa, HAOMIOJeHNE B3aMMO ICHCTBHUS BELIECTB C KUCIOPOAOM U
YCIIOBUSl BOBHUKHOBEHUS U MpPEKpalieHus] ropeHus (moxkapa), 03HaKOMJIGHHE ¢ o0pa3laMu OKCHAOB H
OTMCaHKE UX CBOWCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHHE M U3yUCHUE CBOICTB BOAOpoaa (TOpeHHe),
B3auMoJieiicTBue Bojopoaa ¢ okcugoM Mead (II) (BO3MOXKHO HCIIONB30BaHUE BUACOMATEPUAIIOB),
HaOroneHne oOpa3loB BEIIECTB KOJIMYECTBOM | MONb, HCCIIEIOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PA3JIUYHON PaCTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM JoJIeH
pacTBOPEHHOr0 BEIIECTBAa, B3aWMOCHCTBHE BOIBI C MeTalIaMd (HAaTpUeM W KaiblueM) (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPHAJIOB), HCCIEIOBaHHWE OOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJlaccoB, HaONIOJIeHHEe M3MEHEHUS] OKPAacKW MHIMKATOPOB B PAacTBOpax KHUCIOT M LIETOYel, M3ydeHUE
B3aumonenicteust okcuga meau (I) ¢ pacTBopoM cepHOM KHCIOTBI, KHCJIOT C METa/lIaMH, PEaKIIHid
HeHTpanu3aluy, IMOTy4YeHHE HEpacTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTajia JpYyTUM W3
pacTBopa COJH, peleHHe IKCIepUMEHTABHBIX 3a/au Mo Teme «BakHelne Kinacchl HEOPTaHUYECKUX
COCTMHECHHUID.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucrema xumMudeckux »3jaemeHto JI. M.
Menpaeneea. CrtpoeHue aToMoB. XuMHYeCKAss CBfA3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbBIE
peakuumn

[lepBble MOMBITKK KIACCH(PUKAIMN XHMHUYECKHX dJIeMeHTOB. lloHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEI0OYHbIE ¥ MEeT0YHO3eMEeTbHbIE METAIIIbI, TAIOTE€HbI, HTHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pa3yroT aM()OTepHBIE OKCHIIBI U THIPOKCHIBI.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. U. MeHnneneesa.
Kopotkonepuognas u qmaHONIEproAHas (hopmbl [leproamdeckoil cCHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menneneena. [lepuoasl u rpynnel. Gusnueckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombsl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummdeckux dnmeMeHToB [lepuommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuka XHMHYECKOrO 3JIEMEHTa Mo ero mnojoxkenuro B Ilepuoguueckoit cucteme [. U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U NEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa W Ilepuoanyeckoil CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB ISt
pa3BuTus Hayku U npaktuku. [. V1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumudaeckas cBsa3b. KoBaneHTHast (ToJiipHAsh M HEMOJISIPHAS) CBS3b. DJIEKTPOOTPHUIATEILHOCTh
XUMHUYECKUX 3JeMEeHTOB. IOHHas CBA3b.

Crenens okucieHua. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakunu. [Iporeccsl OKHCIeHHS WU
BOCCTaHOBIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPHUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, PeakIny Pa3IoKEeHUs, COETMHEHUS).

Mescnpeomemnble cea3u



Peanmuzanus MeXnpeaMETHBIX CBSI3eH NMPU M3YYEHHH XHMHUHU B 8 KJIACCE OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHATHH, TaK U MOHATHH, SBJISIOUINXCS] CHCTEMHBIMHU
JUISL OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0u1re ecTecTBEHHO--HAYYHBIC TOHATHUS: HAYUHBIN (DaKT, THIIOTE3a, TEOPHs], 3aKOH, aHAIH3, CHHTE3,
KJaccu(UKalys, MEePHOANYHOCTh, HAOIIOACHUE, DKCIIEPUMEHT, MOAEIHPOBaHUE, M3MEPEHHE, MOJEINb,
SIBJICHHE.

®du3nka: MaTepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJIEKYJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, Teno, O00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nUecKue BEMYHHBI, €TUHNLIBI U3MEPEHHS, KOCMOC, MJIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIE PECYPCHL.

9 KJIACC

BemecTBo u XuMHYecKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XHMHYECKHX 3JIEMEHTOB TEPBBIX TPEX
IIEPUOJIOB, Kajus, KalbLUsi W WX COCIMHEHHH B COOTBETCTBUU C IIOJIOXKEHUEM DIIEMEHTOB B
Ilepuonueckoii CUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIbl XMMUYECKON CBSI3U. THITBI KPUCTAIUIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukammss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIEeCTB. XMUMHYECKHAE CBOICTBA BEIIECTB,
OTHOCSILUXCS K PA3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCTUHEHUM, TEHETUYECKAs CBSI3b HEOPTaHUUECKUX
BELLECTB.

Knaccudukammss XMMHYECKHX peakIWid 10 pPa3IWYHBIM TpH3HAKaM (10 YHCIYy W COCTaBy
YYacTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3()(eKTy, M0 HM3MEHEHHWIO CTETeHEeW OKWCICHUS
XUMHYECKHAX 3JIEMEHTOB, 10 OOpaTHMMOCTH, MO YYaCTHIO KaTaiam3aTopa). JK30- W DHIOTEPMHUYECKHE
peaKLyK, TEPMOXUMUYECKUE YPABHEHHUS.

[onsiTre o ckopocTy XUMIUYecKoi peakun. [loHsaTHE 00 00paTUMBIX N HEOOPATHUMBIX XUMUYECKIX
peakuusix. I[loHATHE O TOMOIEHHBIX W TeTepOoreHHbIX peakuusx. I[lonarue o karamuze. llonstue o
XUMUYECKOM paBHOBecUU. DaKTOPHI, BIUAIOIIME HA CKOPOCTh XHUMHMUYECKOW PEaKUMH U MOJIOKEHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENBHBIE ~ PEAKIUHM,  JIEKTPOHHBIA  OamaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakiuu. COCTaBIE€HUE YPaBHEHUN OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLIUN C
WCIIOJB30BaHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUUECCKON AUCCOLMALMU. DIEKTPOIUTHL U HEANEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M auccouuanyy BEIECTB C Pa3IMYHbIMU BUAAMH XUMHYECKOU CBs3U. CTENEHb NUCCOLUALUU.

CunbHbIE U ca0ble AIeKTPOITUTHI.

Peakiiun wOHHOrO OOMEHA. YCJIOBUS TPOTCKaHHS pEaKIMii HOHHONO OOMEHa, TOJHBIE U
COKpauI€HHbIE HMOHHBIE ypaBHEHHs peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHHMH M coJleld B CBeTe
MPEICTABICHUNA 00 3JIEKTPOIIUTUYECKON aucconmanuu. KauecTBeHHBIE peakinu Ha WOHBL [loHsATHE O
TUAPOJIM3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMJICHHE C MOJEISIMU KPUCTALTHICCKUX PEMIETOK HEOPTaHWISCKUX BEIIECTB — METAJLIOB U
HeMmeTa/uioB (TpaduTa M ajamasa), CIOKHBIX BEHISCTB (XJIOpHUIA HATPHS), UCCIIECAOBAHUE 3aBUCUMOCTH
CKOPOCTH  XUMHYECKOM  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (aKTOPOB,  HCCIEAOBAHHE
3JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, ITPOIIECCa TUCCOITUAITAN KUCIIOT, EN0YeH U comelt (BO3MOXKHO
WCITOJIb30BAaHUE BHUJICO MATEPUAIOB), MPOBEACHHUE OMBITOB, WIUTFOCTPHPYIONINX MPHU3HAKA TPOTEKAHUS
peaknmii MOHHOTO oOMeHa (0Opa3oBaHHME Ocanaka, BBIAEICHHE Ta3a, 0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl  OKUCIIMTEIFHO-BOCCTAHOBUTEIBHBIX peaknuii (TOpeHHe, peaKInH



pa3ioKeHUs, COeTUHEHUS), paclio3HaBaHHUE HEOPraHMYECKUX BEUICCTB C IOMOIIBIO0 KadeCTBEHHBIX
peaxiuii Ha MOHBI, peIIeHHEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanabl 1 MX coeTUHEHH

OOmas xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHUs aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. CTpoeHne 1 pU3nYecKre CBOMCTBA MPOCTHIX BEIECTB — FAJIOTEHOB. XUMUYECKHE CBOMCTBA Ha
npuMmepe xyopa (B3auMOAEHCTBHE C MeTalslaMH, HeMeTallaMH, mieodamu). XsopoBoaopon. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, NMpuMeHeHue. JleficTBue XJiopa W XJIOpOBOAOpOJA Ha
OpraHu3M uelloBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapaktepucTika 371eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHH okucieHus. CTpoeHue W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA U CEPBI
AnnotponHbsie MOIU(PHUKALNT KHCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOJOPOA, CTPOCHHE,
¢du3nueckue 1 XUMHUYECKUE CBOWCTBA. OKCHIABI CEphbl KaK MPeACTaBUTENN KHCIOTHBIX OKcuaoB. CepHas
KHACNIOTa, (U3MYecKne W XHMUYECKHe CBOWCTBa (00IIMe Kak MpeAcTaBUTEsl Kiacca KHUCIOT |
cnenuguieckue). XUMHUYECKUE PEaKIUH, JeKallde B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOIydeHHs
cepHoii kucnothl. [Ipumenenue cepHoil kuciaoThl. ColHM CEpHOW KHCIOTHI, KaueCTBEHHAs peakmus Ha
cynbdar-uoH. Haxoxxaenue cepsl U €€ cOeAMHEHUH B MPUPOAE. XUMHUYECKOE 3arpsI3HEHUE OKPYKAFOIIEH
Cpellbl COeNMHEHUSIMH cepbl (KUCIIOTHBIC JOKAM, 3arpsi3HEHUE BO3JyXa U BOAOEMOB), CHOCOOBI €ro
NpeIOTBPAIIEHHS.

OOmast xapakTepucTuka 37eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapakTepHBIC
CTCTIEHN OKHCICHHUS. A30T, pachpocTpaHEHHE B TNPHUPOJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor a3ora B mpupome. AMMHAK, €ro (HU3WYeCKHe W XHMHYECKHE CBOICTBA, IMOJIyYCHHE WU
npumeHenne. Conu aMMOHUS, UX (HU3MYECKHEe W XUMHUYECKHE CBOWCTBA, mpuMeHeHue. KadecTBeHHas
peakiys Ha MOHBI aMMOHHMS. A30THas KUCIOTa, €€ IoiydeHHe, (pu3nvecKkne M XMMHYECKHEe CBOWCTBA
(oOmme kak TpencTaBUTENs Kiacca KHCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJNEH
aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX YHOOpeHHH. XHWMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIeH Cpepl
COCIMHEHMSIMU a30Ta (KHUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3IyXa, IOYBBI W BoMo&MOB). Docdop,

aimoTpornHeie Momudukamun docdopa, dpuznyeckue u xumudeckne cporicta. Okcup docdopa (V) u
¢dochopras kucnora, PpuMUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomnp3oBanne docdaroB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

OObmas xapakrepucTika 311eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETICH! OKHCJIEHUS. YTIIEPOJ, aIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, HU3UIECKUE
U XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMUMHUYECKUE CBOWCTBA, JIEHCTBHME HA KHMBBIC OPTraHU3MBI, TIOIyYeHHE W TPUMEHEHHE.
DKkonornveckue MpoOsieMbl, CBsI3aHHbIe ¢ OKcHoM yriepoaa (IV), runoresa rio0anbHOTO MOTEIUICHUS
KJIMMaTa, ITAPHUKOBBIH A(PPEKT. YToNbHas KACIOTa U €€ COMM, UX (PU3UUECKUE U XUMUUECKHE CBOICTBA,
noJy4eHue u npruMeHeHne. KadecTBeHHas peakiusi Ha KapOOHaT-WOHBL. Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CETTLCKOM XO3SICTRE.

[MepBoHavyanbHBIe TOHATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O COENWHEHHUSX yriepoja (MeTaH,
3TaH, 3TUIJIEH, alleTUIIeH, ITaHOJI, TIUIEPUH, YKCyCcHas kucioTa). [IpupoiHpie HCTOYHUKH YTIIEBOI0OPOIOB
(yromp, mpUpOAHBIN Tra3, HEPTH), MPOAYKTHl WX IepepadoTku (OCH3WH), WX pOJib B OBITY |
NPOMBIIIIIEHHOCTH. [ToHATHE O OMONOTHYECKH BaXKHBIX BEIISCTBAX: )KHpax, OenKax, yrieBojax — U UX
POJIH B KM3HHU YeJoBeKa. MaTrepuaibHOe €JMHCTBO OPTaHUYECKUX M HEOPTaHWYECKUX COECTMHEHNN.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHe W npuMmeHeHune. CoerHeHUs
KpemHHUs B mpupoae. O6mue npencraBienns 06 oxcusie kpemuus (1V) u kpemamneBoi kucinore. CHITUKATHI,
WX UCIIOJIb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHeHIe CcTpoWTeNbHbIE MaTepUabl: KepaMuKa,
CTEKJI0, IIEMEHT, OeTOoH, keme300eToH. I[IpoOiieMbl 0€30MacHOTO HWCIONIB30BAHUS CTPOUTEIIBHBIX
MaTeprajoB B TOBCETHEBHON KU3HM.

Xumuueckuii IKcnepumenm:

M3ydeHue oOpa3loB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IPOBEIECHUE
KaueCTBEHHbIX pPEaKIWH Ha XJIOPHI-MOHBI W HAONIOJEHHWE TNPU3HAKOB MX NPOTEKAHHs, OIIBITHI,



oTpaxkaromue (U3NYECKHE M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M WX COCAMHECHUH (BO3MOXHO
UCTIONb30BaHUE BHUJICOMATECPHANIOB), O3HAKOMIICHHE C OOpa3llaMH XJIOPHIOB (TaJIOTCHHUIOB),
03HAKOMIJICHUE ¢ 00pa3laMu Cepbl U e€ COCTUHEHUAMHU (BO3MOXHO HCIIOJIh30BAaHHE BHUCOMATEPHUAIIOB),
HaOJIIOJICHUE Tpollecca OOYIJIMBaHUS caxapa IOJ JCWCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, TPOBEJCHUE KAaUECTBCHHON PeaKIluy Ha
cynb(haT-uoH U HAOJI0ICHUE IPU3HAKA e€ IPOTCKaHMs, 03HAKOMJICHHUE C (PH3UYECKUMU CBOMCTBaMH a30Ta,
dochopa u ux coeauHEHUH (BO3MOXKHO HCIOJIH30BAHHME BHJICOMATECPHAIIOB), oOpa3laMu a30THBIX U
dochopHbIX ymoOpeHuid, MoyiyueHue, coOWpaHuEe, paclo3HABaHUE W M3YyUYCHHE CBOWCTB aMMHaKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U HM3YYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbl0  (BO3MOXKHO
WCIOJb30BaHUE BHJICOMATEPHUAJIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anmasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHEe, COOUpaHue, paclio3HaBaHUE W U3YYCHUE CBOKCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-HOHBI U WU3YYCHUE MPU3HAKOB HMX
MPOTCKAHUS,  O3HAKOMIICHHE C  TOPOAYKIMEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHUE
SKCIEPUMEHTANBHBIX 33]1a4 1o TeMe «BakHeilre HeMeTaulbl U KX COCTUHECHUSY.

MeTajiibl U MX COETHHEHUSI

O61ua;1 XapaKTCpUCTUKA XMUMUUYCCKUX IJJIEMCHTOB — MCTAJIJIOB HAa OCHOBAHUHM HX IIO0JOXCHUA B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJuIoB. MeTayuinueckasi CBA3b U METALTUYCCKasl KPUCTAITNIECKAs pEIIETKA. DIEKTPOXUMHUECKUH PsifT
HanpsOKEHUH MeTauioB. Ou3nueckne W XUMHYECKHe CBOWMcTBa MeTauioB. OOmme crioco0bl MOTydeHus
MeTaiioB. [loHsATHE 0 KOPPO3UHN METAIIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOppo3uu. CriiaBkl (CTalb,
YyT'YH, TIOPATIOMUHAN, OPOH3a) ¥ X IPUMEHEHHE B OBITY M MIPOMBIIIJICHHOCTH.

[lenmounble MeTaybl: monoxeHue B llepuogumyeckoil cucreMe xumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJIeHUE B mpupoae. OPusnveckne u XMMUYECKHe CBONCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIIBI ¥ TUAPOKCUIBI HATpHUA U Kanud. [ [puMeHeHre menoYHbIX METaIIOB U
UX COCTUHEHUIL.

[IenouHO3eMENbHBIE METAUIbl MarHuid M KaidbUuil: nosokeHue B Ilepuoamueckoil cucteme
xuMudeckux sneMmeHtoB . . MenaeneeBa, CTpo€HUE UX aTOMOB, HaXOKJAEHUE B pupoje. Puznueckue

¥ XMMHUYECKHe CBOicTBa Maraus U KaJIbIUSI. Baxueiimme coequHeHNs Kanblus (OKCHII, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuil: nonoxenue B [lepuoanyeckoil cucreMe xumuueckux sneMenToB . . Menneneesa,
CTPOCHHE aTOMa, HaXOXKACHUE B MPUPoie. PDU3NUECKUE M XUMUYECKHE CBOWCTBA AIOMUHUS. AM(OTEPHBIC
CBOMCTBA OKCHJA U TUAPOKCH]IA ATFOMUHUSL.

XKeneso: nomoxxkenue B Ilepumoamueckoit cucreme Xxummudeckux 3neMmeHtoB J[. M. Menpeneena,
CTPOCHHE aToOMa, HaxOoXJeHHWe B mpupojae. Pu3NUeckne W XUMHUYECKHE CBOWCTBa Keie3a. OKCHIBI,
runpokcu sl u conn xenesa (II) u sxenesa (I11), ux cocras, cBOICTBa 1 OTyUYEHHE.

Xumuueckuii IKchepumenm:

03HAKOMJICHHE C 00pa3llaMd METAJIOB M CIUIABOB, MX (DU3MUYCCKUMHU CBOMCTBAMH, H3yUCHHUE
pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO HCIIOJB30BAaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBHSI OKCHA KaJbIlUsi M HATPUSA C BOJOH (BO3MOXXHO HCIIONH30BAHUE BHICOMATEPUAIIOB),
WCCJIEIOBAHNE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHHUS Kejle3a B KHUCIopoae (BO3MOXKHO
WCITOJI30BAHUE BUIACOMATEPHAIOB), IPU3HAKOB MPOTECKAHMS KaueCTBEHHBIX PEAKITUii HAa MOHBI: MarHus,
KaJIBIIHSI, TFOMUHUS, IMHKa, *xkene3a (I1) u xenesza (I11), menu (II), HabmromeHne u omMCcaHUE MIPOIIECCOB
OKpaIIMBaHUS TJIAMEHN HOHAMHY HaTPHUS, KK ¥ KaIbITUs (BO3MOXHO MCTIOIL30BaHUE BHICOMATEPHAIIOB),
uccienoBanne aM(OTEPHBIX CBOWCTB THAPOKCHIA QIIOMHHHS ¥ THIPOKCHAA IIMHKA, PEIICHHE
JKCTIIEPUMEHTAILHBIX 33]1a4 10 TeMe «BajkHeHIe MeTauTbl M BiX COSTUHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BeI].[eCTBa " MaTepuraJibl B HOBCCHHCBHOﬁ JKM3HH YelIOBeKa. be3omacHoe UCIobp30BaHue BCIICCTB U
XUMHUYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBaﬂ nmomMouib npru XUMHUYICCKUX OXKOraxX U OTPABJICHUAX.



XuMHUECKOe 3arps3HEeHHE OKpYsKaloliel cpepl (peesibHas JOMyCTUMas KOHLIEHTPALHs BEIIECTB,
nanee — [11K). Pojb XuMuu B pellIeHHH 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuit IKCnepumenm:

n3y4YeHre 00pa3loB MaTepHaIoOB (CTEKIIO, CIIIaBbl METAILIIOB, MOJIMMEPHBIE MAaTEPHAIbI).

Mesicnpeomemnuie ceasu

Peanuzanus MeXIpeaMeTHBIX CBS3€H NMpU M3yUYeHHH XUMHH B 9 Kilacce OCYIIECTBISICTCS uepes
UCIIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHITUH, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTACTBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKIIA.

OO0u11e ecTeCTBEHHO-HAYUHBIE MOHSTHS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CUHTE3,
KJaccu(UKalms, MePHOAUYHOCTh, HAOIOACHUE, IKCIIEPUMEHT, MOJAEIMPOBAHHE, M3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3P (PEKT, TEXHOIOTHSI, MaTEepHAIIBL.

OwusnKa: MaTepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKYJa, DJCKTPUYECKHH 3apsii, NPOBOAHUKH, HOIYHNPOBOAHUKH, IUIJICKTPHKH, (OTOIIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHME BEIEecTBa, Tra3, pacTBOP, PacTBOPHUMOCTS,
KpUCTaJIMYecKass pPeméTka, CIUIaBbl, (U3MYECKHE BEIUYMHBI, CIMHUIBI HM3MEPEHHUs, KOCMHYECKOEe
MPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus:  gortocunre3, apixaHue, Ouocdepa, -dKOocMCTeMa, MHHEpANbHBIE YyIOOpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, UTATEIbHBIC BEIIECTBRA.

I'eorpadusi: atmocdepa, rumpocdepa, MUHepasbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOTIJIMBO, BOJHBIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMyHOCTHBIE pe3yIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B
XoZe OOy4eHHUs] XMMUHM B EIUHCTBE y4eOHONH M BOCIHTATEIbHOH NEATENBHOCTH B COOTBETCTBHU C
TPaJULMOHHBIMU POCCHUMCKMMH  COLMOKYJIBTYPHBIMH W  IyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH,
IPUHATHIMY B OOIIECTBE IPABUIAMU M HOPMaMHU IIOBEACHUS U CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHNS,
CaMOPAa3BUTHS U COLMATIM3ALNHN 00yJaIOIHXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAOLIMXCSI PYKOBOJACTBOBATHCS CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMH U PaCIIMPEHHE OIIbITa JESTEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIC B
YacTH:

1) naTPpHOTHYECKOT0 BOCIUTAHMS:

LICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJNbTypHOMY, HCTOPUYECKOMY U HAydYHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKON HAayKH B KH3HHM COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BIaJeTh JOCTOBEpHOH HHGOpMaLMEHd O TMEpPEeIOBBIX HOCTIDKEHMSIX M OTKPBITHSIX MHPOBOH U
OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONHCTBE MHpa U OOILECTBA;

2) rpaKIaHCKOIr0 BOCIIHUTAHUS

NPEACTABICHUS O COLMANBHBIX HOPMax M MPaBUIIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE,
KOMMYHHMKATUBHOH  KOMIIETGHTHOCTH B  OOILECTBEHHO IIOJE3HOH, y4eOHO-MCCIeN0BaTENbCKOM,
TBOPYECKOM U IPYTUX BUIAX ACSTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM 1€ TEILHOCTH IIPH
BBINIOJIHEHUN Y4€OHBIX, ITO3HABATENILHBIX 3alay, BBHIMOJHEHUH XUMHYECKHX 3KCIEPUMEHTOB, CO3AAHUHU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B Ipolecce 3ToH y4ueOHOH
JeSITeIbHOCTH, TOTOBHOCTH OILIEHMBATh CBOE TMOBEACHWE M IOCTYNKH CBOMX TOBapUIIEH C IO3WIHH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHUSI OCIECTBUHN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSI:

MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEIIECTBE M XMMHYECKOW PEaKIWU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIIOIINE OCHOBY JJIsl IOHUMAaHHS CYIIHOCTH HAy4YHOMH
KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS HPUPOJBI, B3aUMOCBS3AX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O pOIM XUMHUH B IO3HAHUH ATUX 3aKOHOMEPHOCTEIH;

M03HaBaTeNbHbIE MOTHBEI, HATIPABJICHHbBIE HA MTOJYYEHUE HOBBIX 3HAHWH 110 XUMHH, HEOOXOJUMEIC
JUIsi  OOBSICHEHUs HAOJIIOZAaeMbBIX IMPOILECCOB U  SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATENLCKOW KYJIbTYphl, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIBHON pPabOThl ¢ y4eOHBIMH TEKCTaMHu,
CIPaBOYHOH JIMTEPATYPOH, JOCTYIMHBIMUA TEXHHYECKHMH CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO M TO3HAHHWIO, JIOOO3HATENFHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHWI0, TPOEKTHONH U WCCIEAOBATEIIbCKOM JESITEILHOCTH, K OCO3HAaHHOMY BEIOOPY
HAMpPaBJICHHOCTH U YPOBHS 00YYEHHUS B JAIbHEHIIIEM;

4) (hopMHPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHME IICHHOCTHU >KMU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JIOPOBBIN 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HENPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTHKOB, KYPEHHS ), HEOOXOJUMOCTHU COOIFOICHHS TIPaBHIT 0€30MMaCHOCTH PU 00paIeHUH C
XUMHAYECKHMH BELIECTBAMHU B OBITY U pealbHON JKU3HHU;

5) TPy10BOT0 BOCIIUTAHUA:

MHTEPEC K MIPAKTUYECKOMY M3YUEHHIO MPO(eccHii U TpyJa pa3iuyHOro poja, yBaXKeHHUE K TPyLy U
pe3yibTaTaM TPYJIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHHs MPEIMETHBIX 3HAHHH 10
XUMHHM, OCO3HAHHBIA BBIOOD HMHIMBHUIYaJbHOM TPACKTOPUM NPOIODKEHUS O00pa3oBaHUSl € YUETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U NOTPEOHOCTEH, yCIIeIIHON
npo¢ecCHOHAIBHON IESTEILHOCTH M PAa3BUTUSI HEOOXOIMMBIX YMEHH, TOTOBHOCTH aJalTHPOBAThCS B
npodeccuoHaNbHON Cpese;

6) 9K0JIOrHYecKOro BOCIIUTAHMS:



JKOJIOTHYECKH I1e7Ieco00pa3HOe OTHOIICHHE K IPUPOC KaK UCTOYHHKY JKH3HH Ha 3eMiie, OCHOBE €6
CYIIISCTBOBAHUS, IMOHMMAHUE IEHHOCTH 3[I0POBOrO0 M 0Oe30macHOro obpa3a »XU3HU, OTBETCTBECHHOC
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY U TCHXHYECKOMY 3A0POBBIO, OCO3HAHHWE IIEHHOCTH
coOmoeHnsl MpaBuil 0E30MacHOrO TMOBENEHHsS NpPH PadOTe C BEIIECTBAMHU, a TaKKE B CHTYyalUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, IOJIydaeMble NPU HM3YYCHHHM XUMUU, JUIS DPEIICHUS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HAaHUS MI00ATBLHOTO XapaKTepa SKOJIOTHYSCKUX MPO0IeM U IMyTeH UX PEIICHUS TOCPEACTBOM METOIOB
XUMHUHU, OKOJOTHYECKOTO MBIIUICHUS, YMEHHUS pYKOBOJACTBOBATHCS KM B  II03HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, PUHITHUI, TUIO0Te3a, (aKT, CUCTeMa, MPOIIeCC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax W
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MUpPa, W YHHUBEPCaJIbHBIC YYeOHBIC JCHCTBUS (IIO3HABATENbHBIC, KOMMYHUKATHBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIECTBICHUIO YIEOHOH I TETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MEBIIIICHHS] TPH OCBOCHHWH 3HAHWH: pPacKpBIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
JIPYTHMU TIOHSATHSIMH ), HCTIOJIB30BaTh TIOHATHS U O0BSICHEHHS OTIENBbHBIX (PAKTOB U SIBICHU, BRIOUPAThH
OCHOBaHUS W KpUTEpUH U1 KIACCU(UKAIMU XUMHUYECKUX BEIIECTB W XUMHUYECKHAX PEaKIHi,
yCTaHABIUBATh MPUYNHHO-CIIEJCTBCHHBIE CBS3M MEXIYy OOBEKTAMH H3YYECHHS, CTPOUTH IJIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIECCe TO3HAHWSA TMOHATHA (TPEAMETHBIE W MeTallpeIMEeTHBIE),
CHUMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPEOOPa30BEIBATh MTUPOKO IIPUMEHIEMBIE
B XMMHHW MOJIENBHEIE MPENCTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMU4ecKast (opMya u
ypaBHEHHE XHMHYECKOW PEaKIMi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEJCTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX MPOIIECCaX U SBICHUSAX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
Ka4eCTBE OCHOBBI Il JOPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYKIIEHU,

MpHOOpETEeHNE ONbITa 10 IUTAHWPOBAaHWIO, OpPTaHM3allMd W TPOBEICHUIO YIEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynbTaT, GopMyITUpOBaTH 000OIICHHS ¥ BEIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA, HCCIeI0OBAHUS,
COCTaBIISITH OTUET O MPOJIEIaHHON pabdorTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIUIO PA3ITMUHBIX BUIOB U GOpPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (Haquo-nonynstHasI JIMTeparypa XUMUYCCKOIO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTHYECKH OIEHHBATh MPOTHBOPEUUBYIO H
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABl M 3allpoChl MpU TIOMCKE W 0TOOpe WHpOpMANUU U
COOTBECTCTBYIOIINUX JAaHHBIX, HCO6XOJII/IMBIX JUIA  BBIIIOJIHCHHUA yqe6HI)IX 1 II0O3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOPETeHHWE OmnbiTa B 00JacTH  HUCIOJIB30BaHUA  HH(POPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOHOFHﬁ, OBJIAJICHUEC Ky.]'[LTypOﬁ AKTUBHOI'O HCIIOJIB30BaHUA PA3JIUYHBIX
TIOUCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMANLHYIO (OpMy MpelcTaBiIeHUss HHPOPMALTUN |



WITIOCTPUPOBATH PellacMble 3a1a4H HECTIOXKHBIMU CXEMaMH, THarpaMMaMu, JpyrUMH GopMaMu rpaduku
Y UX KOMOMHAIHSMU;

YMEHHUE UCTIONB30BaTh U aHATM3UPOBATH B IIpoliecce yueOHOM M NCCIIeI0BATENbCKOM AEATEILHOCTH
WHQOPMAILMIO O BIMSHUMA MPOMBIIIICHHOCTH, CEJIbCKOTO XO3MHCTBa M TPAHCHOPTa HA COCTOSHUE
OKpYKarollel NpUPOIHOMN CpEIbL.

KoMMyHHKaTHBHBIE yHHUBepCAJIbHBIE y4eOHbIe 1elCTBUS:

YMEHHUS 3a71aBaTh BONPOCH (B X0/€ TUajora 1 (M) TUCKYCCHH) MO CYIIECTBY 00CYXK1aeMOH TEMBI,
(dbopMynupoBaTh CBOU MPEATIOKEHUSI OTHOCHTELHO BBIMOIHEHUS MPEIOKEHHOH 3a1a4u;

YMEHMS TPEACTABIATh MOMYUYEHHBIE PE3yJbTaThl MO3HABATEIbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IMPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(J1abopaTOpHOTO OIBITA, TA0OPATOPHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YIEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOM IO3HABaTENbHOH H
WCCIIEIOBATENbCKON JEATEbHOCTH MPH PELUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
MHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCYyXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIMSA COBMECTHBIX JEHCTBHI, OIpeleleHHe KPUTEpHEB IO OIEHKE KayecTBa BBIIIOJHEHHOU
paboTHI U IpyTHeE).

PeryasiTuBHBIe YHMBepcaJbHbIe yueOHbIE AelicTBUA:

YMEHHE CaMOCTOSITENIbHO OMpeNeNsTh Ledd JeATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JEATEILHOCTH, BBHIOMpATh Hamboiee
3¢ eKTUBHBIE CITOCOOBI PEIICHUs YYeOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABJIATh WIIN
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUU 3aJaHUNA C YYETOM MOIY4YEHUS
HOBBIX 3HaHUH 00 N3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKLUIX, OLICHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3ynbpTaTa 3asABICHHOHN II€NIM, YMEHHE HCIOIB30BaTh M aHAJIW3HPOBATh KOHTEKCTHI, MPEIaracMele B
YCJIOBHH 3aJaHUM.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTENBHOIO CONEPKAHMUS, YCTAHOBICHHOTO
JMaHHOU (enepanbHON padodeil MporpaMMOi, BEIIEISIOT: OCBOCHHBIE 00YUYaIONIMMUCS HAYYHBIE 3HAHUSA,
YMEHUS U COCOOBI ACHCTBHM, crienu(rIecKre 11 IpeAMETHON 001acTi « XUMUs, BULBI JESITEIbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPIpPETaluH, NpeoOpa3oBaHUI0O U NPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX M HOBBIX CUTYAISIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)KaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX TOHSTHUH: aToM, MOJICKYJIA, XUMHUYECKUH 9JICMCHT,
MPOCTOE BEILECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHASI M HEOJHOPOIHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIApHas
Macca, MaccoBasi JOJII XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJIAPHBIM O0BEM, OKCHA,
KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATENBLHOCTh, CTENEHb OKHCICHHA, XHMHYECKas
peakuusi, Kiaccu(UKalMsi peakUUil: peaklUyd COEIUHEHHUS, PEAKLUH DPA3JIOKECHUS, PEaKLUH
3aMeIICHUs, PeaKIM OOMEHa, 9K30- 1 SHIOTEPMHUUECKUE PEAKLINH, TEIUIOBOH 3(h(eKT peakuuu,
PO aToOMa, 3JIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTAallb, paAnyC aTOMa, XMMUYECKasl CBSI3b,
MOJISIPHAs. U HETOJISIpHAs KOBAJIEHTHAsl CBSA3b, NOHHAS CBA3b, MOH, KaTHOH, aHMOH, pacTBOD,
MaccoBasi JOJIsI BellecTBa (IPOLIEHTHAS! KOHLIEHTPALUs) B PACTBOPE;

L HWITIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHNYCCKHUX MOHATHH 1 IIPUMCHSATD OTH ITOHATUA IIPU
ONMCAaHUU BEIECTB U UX NPEBPALICHUH;

® HCIOJB30BaTh XUMHYECKYI0 CHMBOJHKY JIJISI COCTaBieHUs (OpMyn BENIECTB W ypaBHEHUIt
XUMUYECKHX PEaKLUii;

®  OmnpeAessTh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OWHAPHBIX COCIWHEHHX, MPUHAJUICKHOCTh BEIIECTB K OMpEACNEHHOMY Kiaccy
coeMHEHHH 110 (hopMyIiaM, BUA XUMHUIECKON CBA3M (KOBAJCHTHAS U HOHHAS) B HEOPTaHMYECKHUX
COCINHCHUSX



packpsiBaTh cMbici [lepuonnueckoro 3akona J[. 1. MeHieneeBa: 1eMOHCTpUPOBATh TOHUMAaHUE
MIEPUOANYECKON 3aBHUCHUMOCTH CBOWCTB XHMHYECKHX OJIIEMEHTOB OT WX TIOJOXKEHHUS B
Ilepuogmyaeckoii cucteme, 3aKOHOB COXpPaHEHHMs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHa ABOTaIpO;

ONKCHIBATh U XapaKTEePH30BaTh TaONUuHyro (Gopmy [lepnomuveckoli CUCTEMBI XUMHUECKUX
AJIEMEHTOB: PAa3INYaTh MOHATHA «TJIaBHAsS MoArpynma (A-rpymma)» u «mmododnas moarpymnna (b-
TpyIIa)», Majbie 1 OOJBIINE TEPHOABI, COOTHOCHTH 0003HAYEHHS, KOTOPBIE HMEIOTCS B TAOIHIIE
«Ilepuognueckass cucrtema xumuueckux osnemeHToB [[. M. MeHneneeBa» € YUCIOBBIMU
XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij sipa, ooinee
YHUCIIO 3JIEKTPOHOB U PACIPEEICHUE UX TI0 AIIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMHUYCCKUE 3JICMECHTBI, HEOPTaHUYECKHE BEICCTBA, XUMUYCCKUE PEAKITUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIICCTB, IO TEIIOBOMY 3D deKTy);
XapaKTepu30BaTh (OMMCHIBATH) OOINE XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB,
MONTBEPXKIas ONHCAHWE TMPUMEPaMU  MOJICKYJSIDHBIX  YPaBHEHUH COOTBETCTBYIOIUX
XUMHYCCKHUX PEaKIn;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHUECKUX MPEBPALICHUN B PA3IIMIHBIX YCIOBHSIX;

BBIUHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIIHH;

IIPUMCHATH OCHOBHBIC OIICpaliun MBICITUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
0000111eHIe, CHCTEMATH3AIINI0, KIIACCU(UKAIIIO, BBIABICHUE TPUINHHO--CIICICTBEHHBIX CBS3EH
— U1 U3yYeHUs] CBOWCTB BEIIECTB W XMMUYECKHX PEaKIMH, €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAaHWS — HAONIONCHWE, HW3MEPEeHHE, MOJENUPOBaHNE, OKCIEPUMEHT (peanbHbI U
MBICIICHHBIH );

CJIeZIOBaTh MIPAaBUJIaM MOJIB30BAaHHUS XUMHUYECKOM MOCY 10N U Ta0OpaTOPHBIM 000PYAOBaHHEM, a
TAKXXC IMpaBUIaM O6paHICHI/I$1 C BE€ICCTBAMU B COOTBETCTBHUU C HHCTPYKIHUAMMU I10 BBIIIOJTHCHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpaHHIO ra3000pa3HbIX BEILECTB
(Bomoposna W KHCIOPOAa), MPHUTOTOBICHHUIO PACTBOPOB C OIPENENEHHON MaccoBOM moJeit
paCTBOpéHHOFO BCIICCTBA, IUIAHUPOBATh M IMPOBOAUTHL XHMHUYCCKUEC OKCIICPUMCEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIENOYEH M KHUCJIOT C TIOMOIIBIO HWHAWKATOPOB (JIAKMYC,
benondranenH, METUIOPAHK U JPYTHE).

K xoniy o0y4enus B 9 Kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXkaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

PacKpBIBaTh CMBIC]T OCHOBHBIX XMMHUYECKUX MMOHATHI: XUMHUYECKHI DJIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CIIOKHOE  BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHIIATETILHOCTh, CTENIEHh OKHCJICHHWS, XMMHUYECKasl peakius, XUMHYECKas CBs3b,
TermoBoi 3((heKT peakuu, MoJb, MOJSIPHBIH 00BEM, PacTBOP, IEKTPOIUTHI, HEAIEKTPOIIUTHI,
ANEKTPOIUTHYECKAS JTUCCONMAINS, PEAKIUH HWOHHOTO OOMEHa, KaTaliu3aTop, XHUMHYEeCKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIC
peaKiuu, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIECHHE W BOCCTaHOBICHHE, AJIOTPOIHS,
aM(pOTEPHOCTh, XUMHYECKasl CBS3b (KOBAJICHTHAS, HOHHAS, METAJTHUECKast), KpHCTAIUTMYECKast
peméTka, KOppO3HWsS METAJIOB, CIUIaBhl, CKOPOCTh XHUMHYECKON pEakKIWH, TpeIeibHO
nonyctuMast koHuenTpanus [1JIK BemiecTsa;

WITFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX ITOHATHI M IPUMEHSTH 3TH TOHSITHS [TPH
OTMICaHHH BEIECTB U UX MPEBPAICHUN;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJeHHs (OPMYJ BEIIECTB M YpaBHEHHH
XUMUYECKUX PEaKLUil;

OTpeNeNIATh BAICHTHOCTh U CTENEHb OKHUCICHHS XHMHUYECKHUX 3JIEMEHTOB B COEIMHECHUSIX
Pa3InYHOr0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpEACIEHHOMY KJaccy COCIUHEHHUH 10



dopmynam, BUI XUMHUYECKOH CBA3U (KOBaJICHTHAs, HOHHAS, METAJUINYECKas) B HEOPTaHUUECKIX
COCIMHEHMSIX, 3apsA MOHA 10 XMMHUYECKOH (QopMyiie, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCTUHEHHUM, THIT KPUCTAIUINYECKON PEIETKA KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIch Ilepuoaudeckoro 3akona [[. M. MenneneeBa U AE€MOHCTPUPOBAThH €ro
MOHWMaHHWE: OMHUCHIBATh M XapaKTepr30BaTh TabmnuHyio ¢opmy [leproanmueckoil CHCTEMBI
XUMHYECKHX AJIEMEHTOB: pa3iINyaTh MOHITHS «TJIaBHASA MOATpymna (A-rpymnma)» U «mobouHast
nonrpynma (b-rpymma)», mMansle n GONbIIHME MIEPHOABI, COOTHOCHTh O0O3HAYEHWHsI, KOTOpbIE
UMEIOTCSl B TEPHOAMYECKON TabIuIle, ¢ YHUCIOBHIMH XapaKTEPHUCTHKAMU CTPOSHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsij siapa, 00Iee YUCIIO 3JEKTPOHOB U paclpeaesieHine nxX
IO DJIEKTPOHHBIM CJI0SIM), OOBSICHATD OOIIHE 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB JIEMEHTOB
M UX COEAMHEHUH B TpeJeNiaX MalbIX NepHUOIOB U TIABHBIX MOATPYIII C YIETOM CTPOSHHS MX
aTOMOB;

KJIACCH(HUIIMPOBATH XHMHUYECKUE 3JIEMEHTHI, HEOPTaHUIECKIE BEIECTBA, XUMHUECKUE PEAKIINU
(Mo umMcIy W COCTaBy YYaCTBYIOIIMX B pPEaKIHW{ BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, mo
W3MEHEHUIO CTETIeHEeH OKHUCICHUS XUMHYECKUX DIIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, OJATBEPIKAAsI OTIIICAHUE TIPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIISITh YPaBHEHUS SJIEKTPOIUTUUECKON JUCCOLMAIIMU KUCIOT, IIeJI04Yel U COoNel, TOHbIe
Y COKpaIEHHbIe YpaBHEHUS PEaKIUil HOHHOTO 0OMEHa, ypaBHEHUS PEAKIIU, TOATBEPIKJAOIINX
CyII€CTBOBAaHHUC Te€HETUYECKOM CBI3U MEKAY BCHICCTBAMH Pa3JIMYHBIX KJIaCCOB;

pacKpeIBaTh  CYITHOCTH  OKHCIIHTEIhHO-BOCCTAHOBHUTENBHBIX  pEaKIUi  MOCPEIACTBOM
COCTaBJICHUS JIEKTPOHHOTO 0ajaHca 3TUX PeaKIHii;

MIPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHSI, BO3SMOYKHOCTH MTPOTEKAHUS
XUMHYECKUX MPEBPALICHUN B PA3IIMIHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO dIIEMEeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO IONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUECKON PEaKIIHH;

coOJII0IaTh MpaBHJIa MOJIb30BAHUS XHMUYECKOH MOCYI0H 1 1abOpaTOPHBEIM 000pyIOBaHUEM, a
TAKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBIIIOJIHCHHUIO
nab0paTOpHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpPaHHMIO ra3000pa3HbIX BEIECTB
(amMMaka M yrieKkuciioro rasa);

MPOBOAUTh PpPEaKLUMM, MOATBEPKAAIOIINE KAUECTBEHHbIM COCTaB pPAa3jJUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAWA-, KapOoHat-, dochaT-, cHIMKaT-,
cym,Q)aT-, THUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBI N3YYCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIINU MBICITHTEIBHOMN JIEATEIIEHOCTH — aHAIM3 W CHHTE3, CPABHEHNE,
O606HICHI/IG, CUCTEMATU3AIUIO, BBIABJICHUEC IMPUINHHO-CIICACTBCHHbBIX CBSI3EH — JJId U3y4YCHUA
CBOICTB BEUICCTB H XHUMHUYCCKHUX peaKHI/II\/'I, C€CTCCTBCHHO-HAY4YHbIC METOJblI IIO3HAHHA —
HaOJroIeHNe, U3MEPEHUE, MOJICIIMPOBAHNE, SKCIICPUMEHT (PEabHbIA U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBanue pa3jaesioB dueKkTpoHHbIe (LM POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' IPAKTUYECKOM https://m.edsoo.ru/7f41837c
JIeATEIbHOCTH YeJIOBEKa
BemectBa 1 xuMudeckue bubnnoreka IIOK
1.2 15 1
peaKkuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20

Pazgen 2. Ilepuonnyecknii 3axod u Ilepuoanyeckas cucrema xumnyeckux 3jieMeHToB /1. . MenaeneeBa. CTpoeHne aToMoB.

Xumn4ieckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBHTEIbHBIE peakuuu

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

2.1 XUMHYECKHUX 3JI€MEHTOB /JI. 7 brbmmorexa LTOK
https://m.edso0.ru/7f41837¢
N. Mennene-ea. CTpoeHue
aToMa
Xumudaeckas CBI3b.

55 OKHCIUTEIBHO- 8 1 but6mmoreka [IOK
BOCCTaHOBUTEJIbHEIE https://m.edso0.ru/7f41837¢
peakuuu

Hroro mo pazaeny 15

Pazgen 3. BaxkHeiilmne npeAcTaBUTe I HEOPraHUYECKHX BelleCTB



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

21 Boznyx. Kucnopoa. 6 bubnmoreka [JOK
' [NousaTie 00 okcHmax https://m.edsoo.ru/7f41837c
99 Bonopoxa.Ilonsatue o 8 bubnunoreka [JOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 5 bubnuoreka LIOK
' 00 OCHOBAHHUAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCCHI
24 HEOPraHUYECKUX 11 bubmorexa LOK
' p _ https://m.edsoo.ru/7f41837c
COeIMHEHU I
Wroro mo pazneny 30
PezepBHOE Bpemst 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YHACOB 68

I10 ITPOIT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Kourpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
91 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IMOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoanuecTtBo yacos
[Hata nuzyuenus
Kont IIpa
w 0 HHg e o many Io paxry PasOBATEIPHAIC pECypCEt %
pabo e
m pgo %2 86 85 8 8 8 g
ThbI l:
P31ea 1. [lepBoHaya/ibHbIe XUMHYECKHE MOATHS.
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bubnnorexa [JOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
5 . 1 bubnuoreka [{OK
OHSTHE O METOJaX IMO3HAHMS B XHMHH https://m.edsoo.ru/ff0d227e
, Hp6a1<mqecxa;1 pa6oTa Ne é «[IpaBuna paboThI B . Bu6uorexa 1JOK
MASOPATOPHH H HIPHEMBI OBPAILCHHA ¢ https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
4 Yuctele BemiecTBa U cMecH. CrmocoObl 1 bu6nmorexa LIOK
pas3zaenenust cMecen https://m.edsoo.ru/ff0d26ca
; HpaKTE/IquKa;I pabota Ne 2 «Pa3nenenue } . Bu6uorexa IJOK
cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
6 A 1 bubmuoreka [IOK
TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE IJIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bu6muoreka [JOK
XAUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 0 1 but6mmoreka [IOK
POCTRIC H CHIOAHBIE Betiectsa https://m.edsoo.ru/ff0d2a6c
9 A 1 but6mmoreka [IOK
TOMHO-MOJCKYIVIpHOE yACHHE https://m.edsoo.ru/ff0d2d50
10 ;’;(aKOH MTOCTOSTHCTBA cocguaa BEIIIECTB. . Bu6motexa IJOK
uMudeckas popmyina. BaleHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKUX DJIEMEHTOB
11 OtHoOcuUTeNbHAs aTOMHAs Macca. 1 but6mmoreka [IOK
OtHocuTeNnbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMCHTA B

bubnunorexa LIOK

12 1
COCJIMHEHUH https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
13 KonunuectBo BemectBa. Mosb. MossipHast Mmacca 1 httos://m.eds0o.ru/f0d5230
14 dusnyeckue ¥ XUMHUUIECKHUE SIBIICHHS. 1 bubnunorexa LIOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3Haku ¥ yCIOBHS MPOTEKAHHUS XUMHUYESCKHX bubnuorexa [JOK
15 . 1
peakuui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 1 bu6nmorexa LIOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrIunciieHHs KOJIMYECTBA, MACChI BEILIECTBA I10 1 bubmuoreka [IOK
YPaBHEHUSAM XUMHUUYECKHUX PEaKLUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XMMHYECKHUX pEaKIui . Bu6muorexa LOK
(CORMHMHEHNA, PA3TIONCHHA, 3AMCIICHHA, https://m.edsoo.ru/ffod3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Y4EHBIN-IHIIUKIIOIETUCT. 1 bubnuoreka [{OK
O06o001eHre U cUCTeMaTHU3allnsl 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabota Nel o teme «Bermectsa u 1 1 bubmuoreka [IOK

XUMHYCCKUC PCAKITUN)

https://m.edsoo.ru/ff0d4290

Paznen 2. Ilepuonnyeckuii 3axon u Ilepuonuyeckas cucrema xumndeckux iemenToB/[.U.MenaeneeBa.CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu.

HepBLIe ITIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHNYECKUX

bubnunorexa LIOK

5 snemeHTOB. [IoHsTHE O Tpynnax cXOaHbIX 1 https://m.edsoo.ru/00adoffa
9JIEMEHTOB
[Tepnonnueckuit 3akoH u Ilepnonnueckas Bu6mnorexa [OK

22 CHCTEeMa XMMHYECKHUX snemMeHToB /. 1. 1 https://m.edsoo.ru/00adas2c
Menneneena — :

bubnunorexa LIOK
23 Tlepuozet, rpymmst, noArpyms! 1 https://m.edsoo.ru/00ada52¢c
24 Crpoenne atomoB. CoCcTaB aTOMHBIX SIAEP. 1 bubnunoreka LIOK

30TONEI

https://m.edsoo.ru/00ada342



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/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB

bubnunoreka LIOK

2 (v
5 aneMeHToB llepuoanyeckoii cucremst . H. https://m.edso0.ru/00adashe
Meunpeneena
26 XapakTepucTuKa XII/_I[MI/I‘IGCKOFO BJISMCHTa 1 (o) Bu6morexa I[OK
ero nosioxeHuto B [lepuoanueckoit cucreme /. https://m.eds0o.ru/00adag24
H. Menneneena
. 3nauenue [lepuognueckoro SaKOII/{Ia ﬁm Bu6morexa LIOK
PasBHTHA HAYRH H NPaKTIiH. /A 1. Menenees https://m.edsoo.ru/00ada96e
— Yu€HbIH, Me1aror U rpaKJaHuH
DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX bubnnorexa [JOK
28
9JIEMEHTOB https://m.edsoo.ru/00adaab8
29 " bubnunoreka LIOK
OHHA XMMHACCKA CBAD https://m.edsoo.ru/00adac34
30 K bubnunoreka LIOK
OBAJICHTHAs MOJIIPHAs XUMUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
31 K bubmmoreka IIOK
OBAJICHTHAs! HEMOJIIPHAs XUMUYECKasl CBSI3b https://m.edsoo.ru/00adaabo
32 C bubmmoteka IIOK
TETICHD ORHCITCHHA https://m.edsoo.ru/00adae28
33 0 bubmuoreka [IOK
KHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU https://m.eds00.ru/00adb076
34 0 bubmuoreka [{OK
KHCTIHTEII H BOCCTAHOBITEIH https://m.edso0.ru/00adb076
35 KonTponbnas padora Ne2 no teme «CtpoeHue bubmuoreka [IOK
aroMa. XUMHYECKasl CBI3b) https://m.edsoo.ru/00adb486
36 PesepBHelIit ypok. O6001IeHNE 1 bubnunorexa LIOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
37 PesepBubIil ypok. O6001IeHIE 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
38 PeseprubIil ypok. O6001ICeHIE 1 bubnmoreka [JOK

cUCTeEMAaTH3al s 3HaAaHUU

https://m.edsoo.ru/ff0d61c6



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

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

bubnunoreka LIOK

39 Kucnopom — ayieMeHT ¥ MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d44ge
O3o0H — '
du3nYecKre 1 XMMUYECKHE CBOMCTBA Bu6mnorexa LIOK

40 KHCIIOpo/ia (peakiuu OKUCIICHUS, TOPCHHE). https://m.edsoo.ru/FOd4614
[Tonsarme 00 okcumax E— :

CriocoOsI MOJTy4eHUsT KHCIIOpOia B Bu6morexa I[OK

41 71a00paTOPUH U MTPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa — '

TerutoBoit 3 PeKT XUMUIECKON PEaKITUH, Bu6muorexa LOK

42 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
DK30- U DJHAOTEPMUYECKUX PEaKIIUIX — '

43 Toruueo (HeTh, yroyib U METaH). 3arpsi3HEHUE bubmorexa LIOK
BO3/lyXa, CIIOCOOBI €ro MPeI0TBPALCHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padota Ne 3 o Teme Bu6morexa LIOK

44 «[lonydyenue u cobupanue KUCIOPO/Ia, https://m.edsoo.ru/ff0ddae?
W3YyYEHHUE €r0 CBOMCTB) — '

45 Bonopoa — anemMeHT u mpocToe BEIeCTBO. bu6nmorexa LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

16 du3nyeckne U XUMHUUECKIE CBOMCTBA bu6nmorexa LIOK
Bonopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0

bubmmoteka IIOK

47 | Touatie o KHCIOTAX H cOMX https://m.eds00.ru/ff0d5042

48 C 5 5 but6mmoreka [IOK

ocoOBI TIOJIYYEHHS BOJIOPO/Ia B TabopaTopun hitps:
ttps://m.edsoo.ru/ff0d4ddo
[TpakTuyeckas padora Ne 4 o teme BuGmiorexa LIOK

49 «[Tonydyenue u cobupanue BoAOpoOa, U3ydeHHe https://m.edsoo.ru/ff0dAf42
€ro CBOMCTB)» — '

bubnuotexa [JOK

50 MomnspHelil 00bEM ra3oB. 3ak0H ABOTajpo https://m.e dso?ru /f10d5426
Brrunciaenusa o0béMa, KOJIMYECTBA BEIECTBA Bu6nnotexa LIOK

51

rasa 10 ero U3BECTHOMY KOJMUYECTBY BEIIECTBA
Wi 00bEMY

https://m.edsoo.ru/ff0d55a0
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Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO

bubnunoreka LIOK

57 .
DCAIILIHH Ha OCHOBE 3aKOHa 0OBEMHEIX https://m.edsoo.ru/ff0d5708
OTHOLLIEHUH ra30B

53 o . Bu6muoteka [JOK

M3UYECKUE U XUMHUECKUE CBOMCTBA BOAbBI https://m.edsoo.ru/ffod587a

54 C - 6 Bu6muoteka [JOK

octaB ocHoBaHuil. [loHaTue 06 MHAMKATOPAX https://m.edsoo.ru/ffod59e2

s Bopa xak pactBopuTens. HaﬁlmeHHHe u Bu6muorexa LOK
HEHACHIIICHHBIE PacTBOPHI. MaccoBast 10Js https://m.edsoo.ru/f0d5b40
BEILIECTBA B pacTBOPE

6 HIPIaKTI/I‘leCKa}I pabota Ne 5 o Teme ) } Bu6morexa [IOK
«IPUTOTOBJCHHE PACTBOPOB € ONPEACICHIOH https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA

57 KonTponbnas padota Ne3 no teme «Kucnopos. bubmmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

53 Oxcuppl: cocTaB, KiaccupuKanus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

59 ITonyyenue u XMMUYECKHE CBOMCTBA bubmmnoreka HOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e

60 OcHoBaHuUS: COCTaB, KJIaccU(pUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

61 n N . bubmuoreka [{OK

OJIyYeHHE U XUMHUUYECKHE CBOMCTBA OCHOBAHMI https://m.edsoo.ru/ffod67ca

62 Kucnotsr: cocTas, knaccudukanms, bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

63 n . but6mmoreka [IOK

OJIYYCHHE ¥ XUMHUECKHE CBOMCTBA KUCIOT https://m.edsoo.ru/ffodfee?

64 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnuotexa [JOK
MOJyYECHUS, XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue

65 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunoreka LIOK

«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/00ad9b7c
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66 ['eneTnueckas CBSI3b MEXKIY KJIacCaMHu 1 bu6muotexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/00ad9a50
. bubnuorexa [IOK
67 OG6o0IIEHHE U CHCTEMATH3AINS 3HAHUI 1 httos://m.eds0o.ru/00ad9ch?
63 Kontponbnas padota Ne4 o reme "OCHOBHBIE 1 bubmmoreka [JOK
KJIAaCChl HEOPTaHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HAaHWUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 uccouuanun. CUIbHEIE U Ca0ble bubnnorexa LHOK
8 HHat. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peaKIIAil bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIUAINA
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o rHApOIN3E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIUs bub6muoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubnnorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKkIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHEe CBOMCTBA HA MIPUMEPE bubmorexa HOK
PHMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u anmqecxne bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
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

OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIVYEHNE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tomyyenue aMmmuaka, U3ydeHue bubnmorexa IOK
yqv - 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuil. XUMHUYECKOE bubnnorexa [TOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
docdop. Okcun bochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
A XUMHAYECKHUE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHasg KUCI0Ta U €€ Conu bubmorexa LHOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuoreka [{OK
42 «Baxkuei1e HeEMeTaJLTBI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[TpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1no reme «BaxHeumue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxuHenme MeTauIbl 1 UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

8 KJIACC

Xumus. 8 kiace/I"abpuensu O.C., OctpoymoB WN.T'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3marenscTBO «lIpocBenienne;

Xumus 8 kimace. Xumus 8 kiace: yaueonuk / O. C. I'abpuensH. — 8- u3a. npepad. — M. : [lpoda,
—2019 1. 287 c.[1] c.: un. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 kiace/I'abpuensu O.C., OctpoymoB WN.T'., Cnaakos C.A., AKIIHOHEpHOE OOIIIECTBO
«M3marenscTBO «lIpocBeenne;

Xumus 9 knace: yuebnuk / O. C. I'abpuenss. — 7-e uzn. npepad. — M. : JIpopa — 2019 r. 319, [1]
c. ui. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

8 KJIACC

1. B nomouip mkoiabHOMY yuutento. M. 0. ['opkoBenko «Iloypounsie pa3paboTKu 0 XMMHH K
yuebHukaMm: O. C. 'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pymsutuca, ©. T'.
denpamana» 9 knacc. «Bako», Mocksa 2005 T.

2. B nomours abutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumus». [locobue ans
HIKOJIbHUKOB CTapIInX KjaccoB u nocrynatouux B BY3s1. [Ipoda, Mocksa 2005 r.

3. B nomouis aburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AunpeeBa «Xumusi». s
IIKOJIbHUKOB CTapIIMX KjaccoB U nocrynatromux B BY3s1. Teopernueckue ocHoBbl. Bonpocsl.
3anaun. Tectsl. [lox penakiueii npodeccopa P. A. JIuauna 3 — e u3ganue, UCIIPaBICHHOE.
Hpoda, Mocksa 2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumuu Juist 8-11 knaccoB 0611e00pazoBaTeIbHbIX
yupexaenuit. — M.: Jpoda;

5. T'abpuensH O.C. Xumus: 8 kiacc : yueOHUK A5 00111e00pa30BaTeNbHbIX YUpEeKACHUN. — M.:
Hpoda.

6. 'abpuensH O.C. NU3yuaem xumuio B 8 Ki1.: ntuaaktndeckue marepuaisl / O.C. ['abpuensH,
T.B. CmupnoBa. — M.: biuk mtoc

7. T'abpuensH O.C., Bucko6oiinukona H.I1., SurykoBa A.B. HacronbHast KHMra ydauTes.
Xumus. 8 ki1.: Meroanueckoe rocobue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. XuMndeckuii 5KCIEpUMEHT B IIKOJIE. 8 Kiacc.
— M.: Jlpoda

9. MunucrepctBo obpazoBanust Poccuiickoit @enepanuu. [Iporpammsl ams
0011e00pa3oBaTeIbHBIX YIpexkAcHHH. Xumus 8 — 11 Kimacchl. -3-e u3anue, CTepeoTHITHOS -
Mockga; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'aGpuensna Jlabupunr. py. U3aareiascTBo
"Bako" 2016 .

11. ®enepanbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa Oo0IIero 00pa3oBaHus 0 XUMUU
(Hactp 1. OcHOBHOE 00111e€ 00pa30BaHKe) A OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIBI B



COOTBETCTBUU C CYIIECTBYIOIICH KOHIICTIIIMEH XUMUYIECKOTO 00pa30BaHusI.

12. Xumus: 8 ki1acc: KOHTPOJIBHBIC U TPOBEpOUHBIC padboTh K yueOHuky O.C. ['abpuensna
«Xumus. 8 kimace» / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u 1p. — M. : llpoda;
13. Xumus 8 knacc. Xumus 8 kiacc: yue6nuk / O. C. I'abpuensn. — 8-e uzn. nmpepad. — M. :
Hpoda, —2019 1. 287 c. [1] c. : un. - (Poccuiickuii yaeOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnuuax 8 — 11 kimacesl. CripaBouHoe nocodue. ABTop — cocraButens A. E.
Haconoga 10 — e uzganue, crepeorunsoe. Ipoda, Mocksa 2007 r.

9 KJIACC

1. B momomnis mkonpHOMY yuntento. M. FO. 'opkoBenko «Iloypounbie pa3paOOTKH IO XUMHUHU K
yueOHuKaMm: O. C. 'abpuensina; H. M. Connna, M. I1. Canuna; I'. E. Pym3utuca, ©. I'.
denpnmana» 9 knacc. «Bako», Mocksa 2005 1.

2. B nomoup adbutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumus». [locobue nns
HIKOJILHUKOB CTapIIuX kiaccoB u nocrynatommx B BY3s1. [Ipoda, Mocksa 2005 r.

3. B momomis aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
HIKOJILHUKOB CTapIIuX KiaccoB U nocrynatonmx B BY3s1. TeopeTnueckue ocHOBHI. Bormpockr.
3amaun. Tectsl. [log penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, ucrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensan O.C. IIporpamma kypca xumuu Jyist 8-11 kitaccoB 00111e00pa3zoBaTEIbHBIX
yupexaenuit. — M.: [Ipoda;

5. Xumus 9 knacc: yueonuk / O. C. 'abpuensa. — 7-e u3n. npepad. — M. : IIpoda — 2019 1. 319,
[1] c. un. (Poccuiickuit yueOHUK)

ISBN 978-5-358-21507-8

6. 'a6puensu O.C. M3yyaem xumuto B 9 ki1.: qnuaaktuueckue matepuanst / O.C. ['abpuenss,
T.B. CmupnoBa. — M.: biuk mtoc

7. I'abpuensn O.C., Bucko6oiinukosa H.I1., SurykoBa A.B. HacronbHast KHMra y4uTes.
Xumus. 9 ki1.: Meroauueckoe mocobue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkyHnos B.W. XuMuueckuii 3kCIepuMeHT B IIKoJIE. 9 Ki1acc.
— M.: Jlpoda

9. MunucrepctBo obpazoBanus Poccuiickoit deaepauuu. [Iporpammsr ams
0011e00pa3oBaTeNbHBIX YUpexacHud. Xumus 8 — 11 kimacchl. -3-e u3ganue, CTePeoTHITHOS -
Mockga; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensana JlaOupusr. py. M3garenscTBo
"Bako" 2016 r.

11. ®enepanbHOTO KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa o0Iero 0opa3oBaHus MO XUMUU
(Hactp 1. OcHOBHOE 00111e€ 00pa3oBaHKe) Al OCHOBHOI 00111€00pa30BaTEIbHOM IIKOJIBI B
COOTBETCTBUU C CYIIECTBYIOLIEH KOHIIEMIIUENH XUMUYECKOT0 00pa30BaHusl.

12. Xumus: 9 knacc: KOHTPOJIbHBIE U TpoBepouHbIe paboThl K yueOHuKy O.C. I'abpuensna
«Xumus. 9 kmacey / O.C. IN'abpuensin, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

13. Xumus 9 xknacc: yueOnuk / O. C. I'abpuensH. — 7-e u3f. npepad. — M. : Ipoda — 2019 1. 319,
[1] c. mn. (Poccuiickuii yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CnpaBounoe nocodue. ABTop — coctaButens A. E.
Haconogsa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 T.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (callT ajst yauTesiss XMMUAU | OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: caiitr o xumuun

10) https://skysmart.ru/articles/chemistry

11) IopTan Beepoccuiickoii omumMmnuas! MKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBaTenbHblil moptai. http://www.gov.ed.ru

13) denepanbHblii poccuiickuii 001eo0pa3oBaTebHblid moprai. http://www.school.edu.ru
14) denepanbublil moptan «Poccuiickoe oopasoBanuey. http:// www.edu.ru

15) Iopran xommnanun «Kupumn u Medoauii». http:// www.km.ru

16) OGpa3zoBarenbHbIi moptai «Yuebay. http:// www.uroki.ru

17) XKypuan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Usnarensckuit gom «IIpodxuuray. http://www.profkniga.ru

20) Uznatensckuii oM «1 centsadps». http://www.1september.ru

21) dectuBanb nenaroruueckuii uae «OTKpBITHIN ypoKk» (M31aTeNbCKuil 1oM «1 ceHTA0p»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrtepuet noptan [Ipolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHMs U HAYKH.

26) Caitr CIAM I'MA: PEILTY BIIP, OI'D, ET'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT ayis yautens XuMun U OMOJIOTHH )
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_ chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/



10) https://www.alto-lab.ru

11) ITopran Beepoccuiickoit onmumMImraabl MKOJILHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBaTenbHbIil moprtai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiicKuii 001eoopa3zoBareabHbIil moprai. http://www.school.edu.ru
14) denepanpabiii mopTan «Poccuiickoe oopazosanuey. http://www.edu.ru

15) IMopran xomnanuu «Kupumn u Medoauii». http:// www.km.ru

16) O6pazoBarenbHbIi mopTan «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii qoM «1 ceHtsiOps». http:// www.1september.ru

21) ®decTuBans negarorudeckuii uaei «OTKPBITHIN YPOK» (M3AATEIbCKUN AOM «1 CEHTAOPS»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [Ipolllkory.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUS U HAYKH.

25) Caiir CIAM I'MA: PELLTY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru
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