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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma o XuMHu# Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus
COCTaBJIEHAa HAa OCHOBE TPEOOBaHMI K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEICTaBIEHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBe (penepanbHOl pabouei MporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIIEIIIUU MPEToIaBaHusl y4eOHOro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma o xumun Aa€T NpeICTaBICHUE O LENAX, OOIIel CTpaTeruu
0o0y4eHUs, BOCIIUTAHUS U PA3BUTHS O0YyJAIONIUXCS CPEJICTBAMH YU4eOHOTO
npelMeTa, yCTaHaBIIMBAET 0053aTeNIbHOE IIPEIMETHOE COJIepKaHue,
nperycMaTpUBaeT paciipe/iesieHre ero rno KjiaccaM U CTPYKTYpHpPOBaHUE IO
paszesiaMm U TeMaM MPOTPaMMbI 110 XUMUH, OIIPEACIISIET KOJTUYECTBEHHbBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICPIKAHUS, PEKOMEHTYEMYIO
MOCJICIOBATEIIBHOCTh U3YUEHUS XUMUH C YUETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3EH, JJOTUKH YU4eOHOTO MPOIIecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaIOUIUXCsl, OMPeAeIeT BO3MOXHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHUM K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIEro o0pa3oBaHus, a TakkKe TpeOOBaHUH K
pe3ynbTaTaM 00yueHHs XUMUHU Ha YPOBHE 1eJIeil N3ydeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATENILHOMN JAESTEIBHOCTA 00YYaIOIIETrocs 10 OCBOSHUIO
y4eOHOT0 CoJIepKaHHUsI.

3HaHWE XUMUU CIY>KUT OCHOBOM JiIsl hOPMUPOBAHUST MUPOBO33PEHUS
00y4aromierocsi, €ro NpeAcTaBlIeHu 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHHUIX
HHEPrUU U 00 IBOJIOIUHU BEUIECTB B MIPUPO/IE, O MYTIX PEIICHUS TTI00ATBHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPEBOM, SHEPIETUICCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH I CaMOPa3BUTHSA U
dbopMupoBaHUS KyIbTYphl IUYHOCTH, €€ 00IIeH 1 PyHKIIMOHATBEHON TPAMOTHOCTH;

BHOCHT BKJIaJ B )OPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKHUX CITIOCOOHOCTEM
00y4JarommXCs, HABBIKOB UX CAMOCTOSATEILHON YUeOHOM NeATeIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEI0BATEIbCKMX YMEHUM, HEOOXOAUMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK M B IPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMHUT CO CIEHM(PUKON HAYUYHOT'O MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBBI
LIETTOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HaHUSAM, K IPUPO/JIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HanpaBiIeHUs B 00yYEHUH XUMHUH 00€CIeYNBAIOTCA CTIEUPUKOI
coJiep>KaHus yueOHOTO MpeMeTa, KOTOPBIM SBISIETCS NeJarorn4ecku
aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKH XMMUU HA ONPEEAEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 001IEro 00pa3oBaHus OPUEHTHUPOBAH Ha
OCBOCHHUE 00YUaAIOIUMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUM XUMUH, OCHOB
HEOPTraHUYECKON XMMUU U HEKOTOPBIX OTIEJbHBIX 3HAUNMbBIX TTOHSATUM
OpraHUYeCKOM XUMHUHU.

CrpykTypa cojpepkaHusi TporpaMMBbl 10 XUMUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOI0 Mojaxoja K e€ n3ydeHuro. Coaep:kanue CKJIaJIbIBAETCs U3 CUCTEMBbI
MOHSATUN 0 XMMUYECKOM DJIEMEHTE M BEIECTBE M CUCTEMBbI TIOHATUN 0 XUMHUYECKON
peakiuu. O6e 3T CUCTEMBbI CTPYKTYPHO OPTaHU30BAHBI 110 MIPUHIIUITY
MOCJIEIOBATENILHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKHUX MPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON TUCCOIUAIIMN BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS GYHKIIMU OOBSICHEHHS ¥ IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS 1 BO3MOKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MOTYyYECHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU CITOCOOCTBYET (HOPMUPOBAHUIO
MPECTABIEHUS] O XUMUYECKOM COCTaBIISIFOIIEH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CUCTEeMHOM MPUPObI, IEHHOCTHOI'O OTHOILEHHS K HAYYHOMY 3HAHUIO U
MEeTOJaM MO3HaHus B HayKe. M3yueHne XuMHuM IpOUCXOAUT C IPUBJICYECHUEM
3HAHHWH U3 paHee U3YUYEHHBIX YUeOHBIX MpeaAMETOB: «OKPYKAIOMUNA MUDPY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Tpu u3ydeHnn XUMUHU TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB
XUMUYECKOW HAYKHU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, IPAKTUYECKOM
NEATENIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBbTYpHI.
3amada yyeOHOro mpeaMeTa COCTOUT B ((OPMUPOBAHUU CUCTEMbI XUMUYECKUX
3HAHUM — BaKHEUIIHNX (PAaKTOB, MOHITUN, 3AKOHOB U TEOPETUUECKUX MOJIOKEHHH,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, B



NpUOOIIEHUH K HAYYHBIM METOJ[aM TIO3HAHUS MIPH U3YUYCHHUH BEIIECTB U
XUMUYECKUX peakiuii, B GOPMUPOBAHUY U PA3BUTHUU MTO3HABATEILHBIX YMEHUN U
UX MPUMEHEHUHU B Y4eOHO-TI0O3HABATEIBbHON U YUEOHO-UCCIIEI0BATENbCKON
JesITeIbHOCTH, OCBOCHUH MPaBUJiI 0€30MacHOT0 0OpaIIeHNs C BEIIECTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipu U3ydyeHUn XUMMUU HA YPOBHE OCHOBHOT'O 001IeT0 00pa30BaHus Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (popMUpPOBaHUE HHTEIICKTYAIBHO Pa3BUTON JTMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIILHOMY MIPUHSITHIO PEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJICHHOCTh O0YYCHHS Ha CUCTEMATHUECKOE MPUOOIIICHHE
00y4aronIXcs K CaMOCTOSTEIbHON TTO3HABATEIILHOU JIEATEIHHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (POPMHUPYIOITUM MOTUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K
XHMMWH;

— o0ecreyeHue yCaoBUi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUaIOIIUMHUCS
OTIBITa Pa3HOOOPA3HOH JAESITETFHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KITFOUEBHIX
HaBBIKOB (KITIOYEBBIX KOMIIETCHIINH ), IMEIOIIUX YHHBEPCATHbHOE 3HAYCHHE TSI
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢hopmupoBanue o01el (yHKIIMOHATBHOM U €CTEeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U OIICHUBATH SIBIICHUS
OKPYXAaIOIIEro MUPa, UCTIOB3Ysl 3HAHUS U OIIBIT, MOJyYeHHbIE MPU U3YyYECHUHU
XUMHH, TPUMEHSITh UX TIPHU PEUICHUU POoOJIeM B MOBCEITHEBHON KU3HU U
TPYZOBOU AEATEIBHOCTH;

— dhopMHpoBaHUE y 00YUAIOIIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMUYECKUX 3HAHUM JIJIS1 BEIPAOOTKU HKOJIOTHIYECKU
11eJIeCO00pa3HOT0 MOBECHUS B OBITY U TPYIOBOW NEATEILHOCTH B LIEISAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIUTAHMIO HA OCHOBE YCBOEHHS 00IIEUETIOBEUECKUX LIEHHOCTEMH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MPOQMIISL U HAIIPaBIEHHOCTHU AajIbHEHIIEro
o0yJeHHUS.

OO0111ee 4ncao 4acoB, OTBEAEHHBIX JIJIsI U3yUEHHUS] XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapigeT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. @PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTe 0 MeTOAAX MO3HAHUA B XUMHUU. YHUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJICKYJIbl. XUMUYECKUE dJIEMEHThI. CUMBOJIBI XUMUYECKHUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENIbHAS aTOMHAs Macca.
OtHocuTenbHAs MOJEKYJIApHas Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemiectBa. Monbs. MossipHas macca. B3aumMocBsi3b KOJIMUeCTBa,
Macchl U 9UCla CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo popmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKrue U XUMUUYECKHUE SBJICHUS. XUMHUECKasl peakius U e€ Mpru3HaKH.
3aKOH COXpaHEHUS MAcChl BEHIECTB. XuMUUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCY0M, ITpaBuiIaMu paboThl B TaOOpaTOpUU U
npuéMamu oOpalleHus ¢ 1a0opaTOPHBIM 000PYAOBaHUEM, H3yUYECHUE U OTICAaHUE
(br3UYECKUX CBOWCTB 00pa3I[0B HEOPTaHMUECKUX BEIIECTB, HAOIIOICHNE
dusnueckux (TUIaBIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYTIKE,
KUIEHUE U KOHJECHCAINS BOAbI) U XUMUUYECKUX (TOPEHUE CBEUH, MPOKATIMBAHUE
MEJTHOHM TTPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCIIOTOM) SIBIICHHUH, HAOIIOCHNE U
ONMCcaHue MPU3HAKOB MPOTEKAaHU XMMHUECKUX PEaKLMil (pa3ioKeHHne caxapa,
B3aMMO/JICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUAA
meau (I1) mpu HarpeBaHuu, B3auMoIeHCTBHUE XKele3a ¢ pacTBopoM coiu meau (1),
U3y4eHHE CIIOCOOO0B pa3/ieNieHUs] CMECEeii: ¢ TOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BBITIApUBAHUE, TUCTUIUIINS, XpoMaTorpadus, MPOBEICHUE OYUCTKH TTOBAPEHHON
CoJId, HAOJIIOICHUE U OMKUCAHUE PE3YIbTATOB MPOBEIACHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE MOJIEIIEN MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. Cocta Bo3ayxa. Kuciaoposa — aneMeHT u mpoctoe
BelecTBo. HaxoxaeHue Kuciaopoaa B npupoe, Gu3nieckue U XuMU4eCcKue
cBoicTBa (peakiuu ropenusi). Oxcunbl. [Ipumenenne kucnopoaa. CriocoObl



MOJIYYEeHHSI KUCIOPOIa B JA0OpAaTOPUU U MPOMBILILIEHHOCTU. KpyroBopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBo# 3 (HeKT XUMHUYECKON peaKuu, TEPMOXUMUYECKUE YPABHEHMS,
DK30- U JHIOTEPMUYECKHUE PeakMU. TOIIIMBO: YroJlb U METaH. 3arps3HEHNE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — anemenT u npocrtoe BemectBo. Haxoxaenue Bogopoaa B
npupojie, puznueckue u XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BOAbl. Boaa kak pacTBOpUTENb. PacTBOPHI.
HacellieHHble 1 HEHACHIIIEHHbIE PACTBOPHI. PACTBOPUMOCTD BELIECTB B BOJIE.
MaccoBast 10Jisl BEIlIeCTBa B paCTBOpPE. XMMHUUYECKHE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpOB B npHpo/Ie U B KU3HU YelloBeKa. KpyroBopot Bo/ibl B IPUPOJIE.
3arpsi3HeHrEe NPUPOHBIX BOJI. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coequnennit. Oxcunapl. Kiaccuduxanus
OKCHUJIOB: cojieoOpa3zyromiue (OCHOBHbIE, KUCIOTHbIE, aM(pOTEpHBIE) U
Hecoseobpasyromue. Homenknatypa okcuoB. dusndeckue u XuMUUECKHE
CBOMCTBa OKCUIOB. [TonyyeHne okcuaoB.

OcnoBanusi. Knaccuduxaiust o0CHOBaHM: MENTOYN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHOBaHUH. PU3NUECKNE U XUMUUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. @uznyeckue u
XUMHUYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MetaiuioB H. H. bekeTosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseit. @u3nyeckue U XUMUUECKHE CBONCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4EeCTBEHHOE ONPEAECICHHUE COAEPKAHUS KHCIOPOJa B BO31yXE, MMOJTyUEHHUE,
coOupaHue, pacro3HaBaHUe ¥ U3yUYeHHE CBOMCTB KUCIOPO/a, HabIt0IeHNe
B3aUMOJICMCTBUS BELIECTB C KUCIOPOAOM U YCIIOBUSI BOSHUKHOBEHUS U
MpeKpalieHus rTopeHus (moxkapa), 03HaKOMJIIEHHE ¢ 00pa3liaMu OKCHJIOB U
OMMCaHUE UX CBOMCTB, MOJIy4YeHUE, COOMpAHHUE, PACTIO3HABAHUE U U3YUECHUE
CBOMCTB BO0po/1a (TOpPEeHHeE), B3auMoAecTBIE Bogopoa ¢ okcuaoM meau (1)
(BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIeHHUE 00Pa3IIOB BEIECTB
KOJIMYECTBOM | MOJIIb, MCCIIeTIOBaHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aMMOAECHCTBUE BOJIBI C METAJIIAMHU
(HaTpueM U KaJiblieM) (BO3MOXKHO MCIIOIb30BAHUE BUIEOMATEPUAIIOB),



ucclieJoBaHue 00pa3iloB HEOPraHUUYECKUX BEIIECTB Pa3IMUHbBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B pACTBOPAX KUCIIOT U HIEIOUEH,
u3zydyeHue BzaumojencTusa okcuna Meau (1) ¢ pactBopom cepHOil KUCHOTHI,
KHUCJIOT C METAJJIaMU, PEAKIIMKA HEUTpaIU3aliU, MOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJTHOTO METAJJIa IPYTUM U3 pacTBOpa COJIU, PEUICHUE
AKCIIEPUMEHTABHBIX 3a7a4 10 TeMe «BakHelre Ki1acchl HEOPraHMYEeCKUX
COCIMHECHUI.

IHepuoanuyeckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKHUX
3jieMeHTOB [[. 1. MenpesieeBa. CTpoeHue aTOMOB. XMMHYECKAs CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUNU

[TepBbie MONBITKH KIacCU(DUKAIIMN XUMUYECKUX d1eMeHTOB. [ToHsATHE O
IPYIaxX CXOAHBIX AJIEMEHTOB (IIIEJIOYHBIE U IIEJI0YHO3EMETbHBIC METAJLIHI,
rajioreHbl, MHEPTHBIE Tra3bl). DIEMEHThI, KOTOPbIE 00pa3yrOT aM(OTEpHBIE OKCUIBI
U TUJPOKCU/IBI.

[Tepuonunueckuii 3axoH. [leprnoanyeckast cucteMa XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTrkonepuogHas v JJIMHHONIEpUOAHAS (POPMBI
[Tepunognueckoii cucteMbl xumuueckux snemeHToB [. 1. Menaeneesa. [lepuobr
U rpynnbl. DU3NYECKUl CMBICIT MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U
TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0U€K aTOMOB MEPBBIX 2() XUMUYECKUX DJIEMEHTOB
[Tepnonnueckoit cuctemsl [l. 1. MenneneeBa. XapakrepucTuka XuMHUYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [leprnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTHU U3MEHEHHUS paJInyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u [leproandeckoit CUCTEMbl XUMUYECKHX
3JIEMEHTOB U1 pa3BUTHS HaykH U npakTuku. [. 1. MenaeneeB — yu€HbI 1
IpaK/IaHKH.

Xumunueckas cBsi3b. KoBasieHTHas (OJIsIpHAs U HEMOJSIpHAs) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenensp okucnenusi. OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIE PEAKIIMH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00Pa3I[0B BEIICCTB METAIUIOB U HEMETAIIOB, B3aMMOICHCTBHE
TUAPOKCHIA IMHKA C PACTBOPAMU KUCIIOT U LIEJIOYEH, POBEIECHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanus MexnpeIMeTHBIX CBA3EH NPU U3YUCHUU XUMHU B 8 Kiiacce
OCYIIECTBIISIETCS] YEPE3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO--HAYUHBIX
MOHATHUH, TaK U MMOHATUH, ABISIONINXCSA CUCTEMHBIMU JIJIs1 OTJAEIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYYHbIE TTOHSTHSA: HAy4YHbIN (DaKT, TUTIOTE3a, TeOpHs,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKAIUs, IEPUOANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusznka: MaTepus, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIU/I,
W30TOIIbl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUHN 3apsi/l, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, GU3NYECKUE BETUUYUHBI, STUHULIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonunueckuii 3akoH. [lepuoandeckas cucteMa XUMUUYECKUX 311€MEHTOB [].
N. Menneneea. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB
XUMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kausl, KaJIbIUA U UX
COEIMHEHUI B COOTBETCTBUU C IMOJIOKEHUEM AJIEMEHTOB B [leproanueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMAYECKOM CBA3U. THUIBI KPUCTATUIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOVMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccuduxkanus u HoMeHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBA BEUIECTB, OTHOCAILIUXCS K PAa3IMYHBIM KJ1acCaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMI4eCKuX peakiiuii o pa3TuIHbIM MIPU3HAKaM (TI0 YUCITY
M COCTaBY YYaCTBYIOIIHNX B PEAKIIMU BEUIECTB, MO TETIOBOMY 3D PeKTy, 1Mo
M3MEHEHHIO CTETICHEH OKUCIICHHSI XUMUYECKHUX AJIEMEHTOB, 10 00paTUMOCTH, TI0
YYACTHIO KaTaau3aropa). JK30- U SHAOTEPMUUYECKHUE PEAKIUU, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[TonsiTue o ckopocTn xuMudeckon peakiuu. [ToasTue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusax. [[oHITHEe 0 TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonstue o karammse. [loHsTHE O XUMUYECKOM paBHOBECHH. DAKTOPHI,
BIIMSIFOIIKME HA CKOPOCTh XUMHUYECKOW PEAKIINU U MOJ0KEHNE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH, FIEKTPOHHBIN OalaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON peakiun. COCTaBICHUE YPAaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIBb30BAHUEM METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 3IIEKTPOIUTHYECKON TUCCOLUALIUN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M TUCCOIMALIMY BEIIECTB C PAa3IMYHBIMUA BUJAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y CiioBHs TPOTEKAHUSI peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakuuil. CBOWCTBa KHUCIIOT,
OCHOBAHUM U COJIEW B CBETE MPEJACTABICHUHN 00 ANEKTPOIUTHYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJICJISIMUA KPUCTAIUTMYECKUX PEIETOK HEOPTaHUYECKUX
BEIECTB — METAJJIOB U HEMETAIUIOB (TpaduTa 1 aamasa), CJIIOKHBIX BEIIECTB
(x;mopua HaTpusl ), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOHN peakinu
OT BO3JICHCTBUS Pa3IUYHBIX (PAKTOPOB, UCCIETOBAHUE PIEKTPOIIPOBOTHOCTH
PacTBOPOB BEILIECTB, MPOILIecca JUCCOLMALIMN KUCIIOT, IIEJI0YEH U COJIeH
(BO3MOYKHO UCITOJTb30BaHUE BUJICO MAaTEPUAJIOB), ITPOBEICHUE OTBITOB,
WJUTFOCTPUPYIOIINX MPU3HAKU TPOTEKAHUS PEAKIIUNA HOHHOT'O OOMEHa
(oOpa3oBaHue ocajaka, BbIJICJICHUE Tra3a, 00pa30BaHKE BOJIbI), OTIBITOB,
WUTFOCTPUPYIOMINX PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINM
(ropenue, peakliuy pa3ioKeHUs, COeUHEHUS ), pacllO3HaBaHNE HEOPTAHUUECKUX
BEILECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIUi HA HOHBI, PEILICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakTepucTHKa raioreHoB. OcCOOEHHOCTH CTPOSHUS ATOMOB,
XapaKTepHbIe CTeneH okucieHus. CTpoeHne u GUu3nIecKue CBOMCTBA MPOCTHIX
BEIIECTB — IaJIOT€HOB. XMMHUYECKHE CBOKWCTBA HA IPUMEPE XJI0pa
(B3anMoIeiCTBUE C METANIaMH, HEMETAJUIaMU, IIEJI04YaMHt ). XIIOPOBOIOPO/I.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydyeHHue, IpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPO/Ia HA OPTaHU3M 4YeJIoBeKa. BaxkHenmure XIopuabl U ux
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapakrepucTka 3neMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHU okucienus. CTpoeHue u Gu3nveckue CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AIINOTPOITHBIC MOANDUKAIINK KUCIOPOIa
U cepbl. XUMUYECKHEe CBOMCTBA cepbl. CepoBOIOPOI, CTpOeHUE, HU3HUCCKHE U
XUMUYecKre cBoMcTBa. OKCHUJIBI CEPBI KAK MPEICTABUTENN KUCIOTHBIX OKCUIOB.
CepHas xucioTa, GU3NIECKHEe ¥ XUMHIECCKHE CBOMCTBA (00IIHe Kak
MIPEICTABUTENS KJIacca KUCIIOT U crierupudeckne). XuMUIeCKrue PeaKiny,
JIeXalue B OCHOBE MPOMBIILIEHHOTO ClIOC00a MOTYyYEHHS] CEPHOUN KUCTOTHI.
[TIpumenenune cepHor KUCIOThl. CoJln CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxieHue cepbl U €€ COeIMHEHUN B IpUPOJie. XUMHUUECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEAMHEHUSAMU CePbl (KUCIOTHBIE JOKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O61as xapakTepucTHKa 31eMeHTOB V A-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIEHHs. A30T, pacCpOCTpaHeHHE B MPUPOJIE,
¢uznueckre u xumuyeckue ceorictea. KpyroBopor a3ora B npupoje. AMMuak, ero
dbu3nYecKue U XUMHUYECKHUE CBOMCTBA, MoTydeHue u npuMmeHenue. Cojii aMMOHUS,
ux pU3NYECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHUS. A30THAs KUCIIOTA, €€ MOoTyuyeHue, PU3NIeCKue U XUMUUYECKUe
cBOiCTBA (00IIME KaK MpEeCTaBUTENs Kjacca KUCIOT U crienuduueckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS B KQU€CTBE MUHEPATIbHBIX
yoOpeHuid. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpe/ibl COeMHEHUSIMU a30Ta
(KUCIOTHBIE TOXAM, 3arpsA3HEHUE BO3/1yXa, TOUBHI U BOJ0EMOB). Docdop,
aJTOTpOoNHbIe MoubUKaIKU Gpocdopa, hrU3nueckue 1 XMMUYECKUE CBOWCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pu3ndecKkue U XUMUYECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIbHBIX YA00PEHHUH.

O6mmas xapakrepucTika 31eMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. YTIepOo, alFIOTPOITHbIE
MoaU(UKALMU, PACTIPOCTPAHEHHE B PUPOJIE, PU3NYECKHE U XUMHUECKHE
cBoiicTBa. Ancopouus. KpyroBopoT yriepoaa B npupojie. OKCHIBI yriiepoa, ux
duznyeckre 1 XuMUYECKHUe CBOMCTBA, IEHCTBUE HA )KUBBIE OPTaHU3MBI,
NOJIyYeHUE U TPUMEHEHUE. DKOJOTUYECKHUE MPOOIIEMBI, CBI3aHHBIE C OKCUIOM
yraepoaa (1V), runoresa rio6anbHOro MOTEMJICHUS KIIMMaTa, TapHUKOBBIN
addekr. YronpHas KUCIOTA U €€ COHU, X (PU3HUECKHNE U XUMHYECKHIE CBOMCTBA,
noJjiydeHue u npumeHenue. KauectBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETHCKOM
XO35MCTBE.

[lepBOoHaYanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TAHOJI, TJIMIEPUH, YKCYCHAsl KUCJIOTA).
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB (YToJib, IPUPOAHBIN Ta3, HEDTH),
MPOIYKTHI UX TIepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TorsiTHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUPaX, O€IKax, YyriieBoJax — U UX
POJIH B )KM3HU YeJIoBeKa. MaTepuanibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero gpusnueckue 1 XMMUYECKUE CBOMCTBA, OJyYCHUE U
npuMeHerne. CoequHeHns KpeMHus B ipupoje. Oomue npeacraBieHus 00
okcue kpemuus (V) u kxpemuueBol kucinore. CUIUKATHI, UX UCIIOJIB30BAHUE B
OBITY, B IPOMBIILICHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepUalbl: KEPAMHUKa,



CTEKJIO, IIEMEHT, 0€TOH, kese300eToH. [Ipo6iaembl 6€30MacHOro UCTOIB30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHUEe 00pa3lioB HEOPraHUUECKUX BEUIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEJICHNE KAaUECTBEHHBIX PEAKIIMI Ha XJIOPUA-UOHBI U HAOJIOICHUE TPU3HAKOB
WX MPOTEKaHUs, OIBITHI, OTpaXkarolye PU3ndecKkue U XuMUIECKUEe CBOUCTBA
rajioreHoOB U UX COeAUHEHUN (BO3MOXKHO UCIIOJIb30BAHUE BUICOMATEPUATIOB),
03HaKOMJICHHE C 00pa3aMu XJIOPUI0B (TaJIOreHUI0B), 03HAKOMIICHHUE C
oOpasiamMu cephl U €€ COeTMHEHUAMH (BO3MOXKHO UCITOJIb30BaHUE
BUJIeOMaTepraoB), HAOIIOeHUE MpoIlecca OOYTIIMBaHUS caxapa MoJl JeHCTBUEM
KOHIICHTPUPOBAHHOU CEPHOU KUCJIOTHI, U3YUYEHUE XUMHUYECKUX CBONCTB
pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEJCHUE KAUYECTBEHHOM peakIuu Ha Cyib(ar-
MOH M HaOJIIOJIeHUE MTPU3HaKa €€ MPOTEeKaHusl, O3HAKOMJIEHUE ¢ (PU3NUEeCKUMU
cBOMCTBamMu a3ota, pocdopa u ux coequHEHUN (BO3MOKHO HCTIOJIb30BAHNE
BUJIEOMATEpHUaJIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX yA0OpEeHUH, OTyYeHHE,
cobupanue, pacrno3HaBaHUe U U3yYEHUE CBOMCTB aMMHAaKa, IPOBECHNE
KaueCTBEHHBIX peaKIuii Ha HIOH aMMOHHUS U (hocdaT-uoH U U3ydeHue Npru3HaKoOB
UX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJIbIO
(BO3MOKHO MCIOJIb30BaHUE BUEOMATEPHUAIIOB), U3yUYEHHUE MOJIEIIe
KPUCTAINTUYECKUX PEIIETOK anmasa, rpadura, QymiepeHa, 03HAKOMIICHHE C
IPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM MPOTUBOTra3a, MojiyueHue, cCoonupanue, pacrio3sHaBaHUE U U3YUYCHHE
CBOICTB YIJIEKUCIIOTO ra3a, MPOBEJCHUE KaYECTBEHHBIX Peakluii Ha KapOOHAT U
CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKaHUs, 03HAKOMJIEHUE C
IPOIYKIHUEN CUIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTHKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxkenus B [leproandeckoi cucreMe XuMUIEeCKUX 31eMeHToB []. 1.
MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTayioB. MeTtayuinueckas CBsi3b U
METAJUTMYECKAs] KPUCTAJIMYECKas peIETKA. DIEKTPOXUMUUECKUHN P
HaMpsHKeHUH MeTaioB. du3nveckue U XUMUYEeCKUE CBOMCTBA MeTaioB. O01mme
crocoObl MoyyeHust MeTauioB. [IoHSITHE 0 KOPPO3HH METAIIOB, OCHOBHbBIE
crocoOBbl 3alUTHI UX OT KOppo3uu. CriiaBsl (CTadb, YyryH, JIOPATIOMUHHUIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[I{erouHbIe METAIUIBL: TTONOKEHUE B [leproinueckor CUCTEME XUMUYECKUX
anemeHToB JI. 1. MenneneeBa, CTpoO€HHE UX aTOMOB, HAXO0XICHHUE B IPUPOE.
dusnyuecKkrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUJIbI U



TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHre meI0YHbIX METAJIOB U UX
COCIMHECHUM.

IIlenouyHO3EMENBHBIC METAJIBI MArHUM U KaJbIUM: ITOJIOKECHHUE B
ITepuonnueckon cucreMe xumuueckux 2iaeMeHToB /. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B Tpupoie. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaublsl. Baxkneinme coeiuHeHns Kaabins (OKCU, TUAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AnroMuHMI: noJioxkeHue B [lepnoandeckoil cucteMe XuMHUECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHME aTOMa, HaxX0XAEHUE B Ipupoae. Pusnyeckue u
XUMUYECKHE CBONCTBA alFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leprpoandeckoil cucteMe XMuMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aTOMa, HAX0XKAEHHUE B npupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3IaMyu METAJJIOB U CILJIABOB, UX (DU3UUYECKUMU
CBOMCTBaMU, U3YUEHUE PE3YJIbTaTOB KOPPO3HH METAIOB (BO3MOKHO
UCIIOJIb30BaHKE BUIEOMAaTEpPUAIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCHIA
KaJIBLIMSI M HATPUS € BOJOM (BO3MOKHO MCIIOJIb30BaHUE BHIEOMATEPHUAIIOB),
UCCJIEOBAaHUE CBOMCTB KECTKOW BOJIbI, IIpOLIECCa TOPEHUS JKeJe3a B KUCIOPOIE
(BO3MO>KHO MCITOJIb30BAaHUE BUEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX pEaKIMii Ha HOHBI: MAarHUsl, KalblUsl, aJJFOMUHUS, IUHKA, XKEJe3a
(I u xxenesza (I1), meau (1), HaGaOACHKME U OMKMCAHUE TPOIIECCOB OKPAITUBAHUS
IJIaMEHU UOHAMH HATpHUsl, Kajaus U Kanblus (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeA0BaHNEe aM(pOTEPHBIX CBOWCTB TUAPOKCH 1A aTFOMUHUS
U TUAPOKCHUIA [IUHKA, PELICHUE KCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTBa n MaTepuaisl B MOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe
MCITIOJIb30BaHUE BEIIECTB M XUMHUECKHUX peakiuii B ObITy. [lepBas momois mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHNE OKpYXkKarollei cpeabl (peaenbHast JomycTUMas
KOHIIeHTpaius Beulects, Aanee — [[JIK). Poib xuMuu B pelieHuN 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00Pa3I[0B MaTEPUaIOB (CTEKJIO, CIIJIaBbI METAJIIOB, MIOJIMMEPHBIE
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanust MeXTIpeAMETHBIX CBA3EH NIPHU M3yUYEHUN XUMHUH B 9 Kitacce
OCYILIECTBIISIETCS YePe3 MCIOIH30BAHNE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHATHMH, SBIISIOIIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHATH: HAyYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CHHTE3, KiIacCu(HUKAIUs, IEPUOTUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICITTUPOBAHNE, H3MEPEHUE, MOJICIh, SIBIICHHE, TAPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dwusnka: MmaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJTU]I,
M30TOIIbI, PaINOAKTUBHOCTD, MOJICKYJIA, DJICKTPUUYECKHH 3apsi1, MPOBOIHUKH,
TIOJTYTIPOBOAHUKH, TUIICKTPUKH, POTORIEMEHT, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAJUTHYECKAS
peméTka, CruiaBbl, (PU3MYCCKUE BEITMYMHBI, ¢IMHHUIIBI U3MEPCHUS, KOCMUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocunTes, apixanue, onochepa, IKOCHCTEMa, MHHEPaIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPO/IHI,
IOJIC3HBIC UCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIEC PE3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHus JOCTUTAIOTCS B X0/1€ O0yUEeHUS XUMUHU B €IMHCTBE Y4eOHOU U
BOCITUTATEIILHOM JIESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, IPUHATHIMU B
oO0111ecTBE IpaBUIaMU U HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3AIIUUA O0yUYarOITUXCS.

JIMYHOCTHBIC PE3yJbTaThl OTPAKAIOT TOTOBHOCTH 00 YYaIOIIUXCS
PYKOBOJICTBOBAThLCSI CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIIUN U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIICHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
¥ HAy4YHOMY HACJICJIUIO0, TOHUMAaHUS 3HAYECHUs] XUMHUYECKON HAYKH B KU3HH
COBPEMEHHOT'0 O0IIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOUN HHpOpMAIIUEH O
NEePEAOBBIX JOCTHHKEHUSX U OTKPBITUSX MUPOBOM U OTECUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTABICHUS O COMAIbHBIX HOPMaX U MPaBHIIaX MEKINYHOCTHBIX
OTHOIICHHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIeA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX
JEeSTEBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON NEATEILHOCTH MPU
BBITIOJTHEHUHU YUe€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHIH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIIY B MPOIlecce ITON yueOHOM JAesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJCHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEUIECTBE U XUMHUECKON PEaKIIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOIINE
OCHOBY JIJISI IOHUMaHUS CYIIIHOCTH HAYYHOU KapTUHBI MHUPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPObI, B3aUMOCBS3SIX YeJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NO03HaBaTEIbHbIE MOTUBBI, HAITPABJICHHbBIE HA MOJYyYE€HHE HOBBIX 3HAHUU 10
XUMUH, HEOOXOIUMBIE 151 00BICHEHUS HAOII0/1aeMbIX MPOILIECCOB U SIBJICHUH,
MO3HABATEIbHOM, HMH(POPMALIMOHHON U YUTATENbCKON KyIbTYphI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEIbHON PabOThI C Y4eOHBIMU TEKCTAMH, CIIPABOYHOM



JTUTEPATYPOH, JOCTYITHBIMA TEXHUICCKUMH CPEICTBAMU WH()OPMAITMOHHBIX
TEXHOJIOTHM;

WHTEPEC K OOYYCHHIO ¥ TIO3HAHUIO, JTF0OO3HATEIIBHOCTh, TOTOBHOCTD H
CIIOCOOHOCTH K CaMO00OPa30BaHUIO, TPOCKTHOM U UCCIIEA0BATEILCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YUYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHE [ICHHOCTH U3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBINA 00pa3 )KU3HHU, OCO3HAHUE MOCIICICTBUN U
HENPHSITHE BPEIHBIX MPUBBIYCK (YITOTPEOICHUS alTKOT OIS, HAPKOTHKOB, KYPCHHUS),
HEO0OXOAUMOCTH COOJTIOZICHUS MPaBI 0€30TTACHOCTHU TIPU OOpaIeHUH! ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTHYCCKOMY U3YUYCHUIO TPOEeCCUii U Tpyaa pa3IndHoro poja,
YBOXCHHE K TPYAY U PE3yJIbTaTaM TPYIOBOM JACATEIBHOCTH, B TOM YUCIIC HA
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHBIN BBIOOD
WHIVUBUAYATLHON TPACKTOPUH NIPOJOJIKEHUS 00pa30BaHMs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CITIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX HHTEPECOB M MMOTPEOHOCTEH,
yCIIEeHON TPOo(eCcCCHOHATBLHON IeITeTbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1e1eCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK UCTOUHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAHUE [IEHHOCTH 3J0POBOTO U
0e3omacHoOro oopasa >KM3HH, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY
buznuecKOMy U IICUXUYECKOMY 3I0POBbIO, OCO3HAHUE IIEHHOCTH COOTIOACHUS
npaBm 0€30MaCHOTO MOBEACHHS MpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAITUSX,
YTPOKAIOIIUX 3TOPOBBIO U )KH3HU JTIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJydYaeMble TTPU U3yUYeHUN XUMUH, JJIS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY>KAIOLIEH MPUPOJHON CPEIOH, IS MOBBILLIEHUS
YPOBHS 9KOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS II00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIJIEM U MyTeH UX PEIICHUs MOCPEACTBOM METOJ0B XUMHUH,
HKOJIOTUYECKOTO MBIIIJICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeIMEeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYNMBIC TS
dbopMupOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TOHATHUS (3aKOH, TEOPHUS,
MPUHIINT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U APYTOE. ), KOTOPHIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YICOHBIX MPEIMETaX U IMO3BOJISIOT HA
OCHOBE 3HaHUI U3 ATHX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O MEIIOCTHON



Hay4YHOM KapTUHE MHUPA, U YHUBEPCAIbHbIC YUEOHBIC ACHCTBUA (I03HABATEIIbHbIE,
KOMMYHUKATHBHBIE, PETYIISITUBHBIE ), KOTOPbIE 00€CIeunBaloT (popMUpOBaHUE
TOTOBHOCTH K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHON
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1ecTBUA:

YMEHUS UCTIOJIb30BATh MPUEMBI IOTHUECKOTO MBIIICHUS PU OCBOCHUU
3HAHUMU: PACKPHIBATH CMBICI XUMHYECKUX MOHATUN (BBIACTSATH UX XapaKTEePHbIE
MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSIMH ), HCTIOJIb30BaTh
MOHSITHUS JIJI1 00BSICHEHUSI OT/IETIbHBIX (DaKTOB U SIBJIICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KiIacCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKInid,
yCTaHABIIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXKITY 00bEKTAMU U3YUCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, IeyKTUBHbBIC, 10 AHAJIOTHUH),
JienaTh BEIBOJIBI M 3aKITFOUCHHUS;

yMEHHUE MMPUMEHSITh B MPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJUYECKHUE (3HAKOBBIC) MOJICIN, UCIIOIb3YEMbIEC B XUMHH,
peoOpa3oBbIBATh NIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKHUH 3HaK (CHMBOJI AJIEMEHTa), XuMHUecKas popMmyra U ypaBHEHHE
XUMHYECKOM peakly — P PelIeHnH yueOHO-TI03HABATENbHBIX 3a/1a4, C YIETOM
ATUX MOJIEJIBHBIX NIPEJICTABICHUN BBISIBIATh U XapaKT€pU30BaTh CYIIECTBEHHbBIE
NPU3HAKU U3yYaE€MbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE UCTIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAYECTBE NHCTPYMEHTA
MO3HAHUS, a TAKKE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI TTO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

PUOOPETEHNE OMBITA 110 TUTAHUPOBAHUIO, OPTAaHU3AIUHN U TIPOBEICHUIO
YYEHHUYECKHX IKCTIIEPUMEHTOB, yMEHHE HAOII01aTh 32 XOJI0M Ipoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €r0 PE3yIbTaT, POPMYIUPOBATH 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIIEI0BAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BHIOUpATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAITHIO
Pa3IUYHBIX BUJOB U (hOPM MPEACTABIEHHUS, MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAS JIUTEPATYpPa XUMUUYECKOTO COACPKAHMS, CIPABOYHbBIE
nocoOwust, pecypcsl UHTEpHETA), KPUTHUECKH OIICHUBATH MPOTHBOPEUNBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3InuHble METOBI U 3aIPOCHI PU MOUCKE U 0TOOpE
MH(pOpMAIMU U COOTBETCTBYIOLIUX JTAHHBIX, HEOOXOANUMBIX JJI BHIIIOJTHEHUS
y4eOHBIX U NMO3HABATENbHBIX 33/1a4 ONPEIEIEHHOTO TUMA, MPUOOPETEHUE OIbITA B
00J1aCTH UCTOIB30BAHMS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOIl aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIBLHO BBIOMPATh ONTUMAJIbHYIO (POPMY MpeCcTaBIeHUs HH(POpMALUU U
WUTIOCTPUPOBATH PELIaeMbIe 3a]Ja4l HECIIOKHBIMU CXEMaMHU, IMarpaMMamMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yYMEHHE MCMOJb30BaTh U aHAJIM3UPOBATH B Ipoliecce yueOHOU u
UCCJIeI0BATENbCKOM ACSATENIBHOCTH HH(OPMAIUIO O BIMSIHUM TPOMBIIIUIEHHOCTH,
CEJIbCKOTO X03S1ICTBAa M TPAHCIIOPTA HAa COCTOSIHUE OKPY KAIOIIeH MpUpoIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B X0/€ Auanora u (Win) AUCKYCCUH) 110
CYILIECTBY 00CYX/1aeMON TEMbI, POPMYJIUPOBATH CBOU MPEIIOKEHU S
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS TPEJICTABIIATH MMOTYYEHHBIE pe3yIbTaThl MO3HABATEILHON
JESITEIbHOCTU B YCTHBIX M MUChMEHHBIX TEKCTAX; JENaTh MPE3CHTAIINIO
PE3YJIHTATOB BBITTOJIHEHHS] XUMUUYECKOT0 SKCIIepUMEHTa (J1abopaTopHOTO OIbITa,
1abopaTopHOM pabOTHI O UCCIIEOBAaHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMN
NO3HABATENBbHOM U UCCIEN0BATEIBCKON €SI TENHHOCTH TP PELICHUH
BO3HUKAIONIUX MPO0JEeM HA OCHOBE YUETa OOIIMX HHTEPECOB U COTTIACOBAHUS
no3unuit (00CyXIeHrs, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPAUHAITUS
COBMECTHBIX JICHCTBHI, ONPEEIEHUE KPUTEPUEB 110 OLICHKE KaueCcTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO ONPEAEIIATh LEIU ACATENBHOCTH, TUIAHUPOBATH,
OCYILIECTBIATh, KOHTPOJIUPOBAThH U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMPATh Hanboee 3 PeKTUBHBIE CITOCOOBI pEIICHUS! yUeOHBIX U
IIO3HABATEJIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEIIOKEHHBIA AIITOPUTM JI€MCTBUM ITPU BBINIOJIHEHUH 33JIaHUN C YUETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaxX — BEIECTBAX U PEAKIIMSX,
OLICHMBATh COOTBETCTBHE IMOJTYYEHHOI O PE3yJIbTaTa 3asiBICHHON LEIN, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocTtaBe npeIMETHBIX pe3yJbTaTOB IO OCBOEHUIO 00513aTEIBHOTO
COJIep>KaHusl, YCTAaHOBIICHHOTO JJaHHOU deepaibHOil pabouelt mporpaMMon,
BBIJICJIAIOT: OCBOCHHBIE OO YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nercTBui, cnenuduueckue s IpeaMEeTHON 001acTh « XUMUS», BUIBI
JESITEIIbBHOCTHU MO MOJIYYEHHUIO HOBOT'O 3HAHUs, €r0 UHTEPIIPETALMH,

peoOpa30BaHUIO U IPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUX.
K koHiy o0yueHnus B 8 Kkjiacce npeiMeTHbIE Pe3yJIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PaCKpBIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, TPOCTOE BEUIECTBO, CI0)KHOE BELIECTBO, CMECh
(omHOpPOIHASL M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 0JI1 XUMHUUECKOTO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCH/I, KUCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENIEHD
OKHUCJICHUSI, XMMHUYECKasl peakius, KiacCuUKaIus peakiui: peakiuu
COCIMHEHUS, PEAKIIUU PA3TI0KECHUS, PEAKIINK 3aMEIICHUS, PEaKIINH
o0OMeHa, 9K30- U IHAOTEPMHUUYECKUE PEAKIIUHU, TETUIOBOM 3P (EKT peakiiui,
AJIPO aTOMa, HJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAIb, PAINYC
aToMa, XUMHUYeCKasl CBSI3b, MOJISIPHAS U HETIOJIsIpHAsl KOBAJICHTHAsS CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHUOH, PaCTBOP, MAacCOBAasl JIOJIsI BEIIECTBA
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBlIeHUs (popmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

OTIpEIENSITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX,
CTETICHb OKUCJICHHS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSAX,
IPUHAJIE)KHOCTh BEUIECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUI MO
dbopMynam, BUI XUMUYECKOH CBSI3M (KOBAJICHTHASI K MIOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cMbIch [leproanueckoro 3akona /. 1. Menneneesa:
JNEMOHCTPUPOBATh MOHUMAHUE NIEPUOIMUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MosiokeHus B [lepuoanueckoii cucteme,
3aKOHOB COXPaHEHUSI MACChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

OTHCHIBATH U XapaKTepH30BaTh TabmmuHyto hopmy [lepuonnueckoit
CHUCTEMbl XUMUYECKHUX PJIEMEHTOB: pa3InyaTh MOHSATUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpynna)», mansie u
OOJBIIIHE IEPUOIBI, COOTHOCUTH 0003HAYECHUS, KOTOPHIE UMEIOTCS B
tabmuie «llepuonudeckas cucremMa XuMu4Ieckux iaeMenToB /1. 1.
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps A1apa, 00IIee YUCIIO IIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(HUIIMPOBATH XUMUYECKUE AIIEMEHTBI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuu (M0 YUCILY U COCTABY yYaCTBYIOIIMX B PeakUUu
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepU30BaTh (OMHUCHIBATh) O0IINE XUMUYECKHUE CBOMCTBA BEILIECTB
Pa3JINYHBIX KIACCOB, MOATBEPKAAsl OIMMCAHNUE IPUMEPAMH MOJIEKYJIAPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKaHUS XUMHUECKUX MPEBPAIICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTa 1o (hopmyIie
COEIMHEHUS1, MACCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OIEPALIMH MBICIUTEIIBHON JEATEIbHOCTH — AaHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATH3ALINIO, KITACCU(PUKAIINIO,
BBISIBJICHUE IPUYUHHO--CIIEICTBEHHBIX CBSI3€M — 11 U3yUYEHHS CBOMCTB
BEILECTB U XUMUUECKUX PEAKIIHI, €CTECTBEHHO-HAYUHbIE METOBI
NO3HaHUs — HAOJI0/IeHNe, U3MEepPEHNe, MOIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJe0BaTh IpaBUJIaM IOJIb30BaHUS XUMUYECKON NTOCYI0U U
n1abopaTOpHBIM 00OPYIOBAaHHUEM, a TAKXKE MpaBUiIaM 0OpaIeHus C
BEILECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH I10 BBIITOTHEHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB I10 TOJYYSHUIO U COOUPAHHIO
ra3000pa3HbIX BeIIeCTB (BOAOPOAA U KHCIOPO/Ia), MPUTOTOBICHUIO
PacTBOPOB C OIPEAECIEHHON MACCOBOM JI0JIE€W paCTBOPEHHOTO BEIIECTBA,
IJJTAHUPOBATH U MMPOBOJUTH XUMHUUECKHUE IKCIIEPUMEHTHI 110
PaCIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C ITIOMOIIbIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K koniy oOydeHus B 9 kjacce mpeIMEeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PACKpPBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUN: XUMUUECKUI
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, MPOCTOE BEILIECTBO,
CJI0’KHOE BEILIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPULIATEIIbHOCTh, CTENIEHb
OKUCJICHHSI, XHMUAYECKAasl PEeaKI[usi, XAMUUECKasi CBA3b, TETUIOBOM d(pdeKT
peaKkiuu, MOJib, MOJIAPHBIA 00BbEM, PACTBOP, STEKTPOIUTHIL,
HE3JIEKTPOJIUTHI, SJEKTPOIUTHYECKAS] AUCCOIMAIUS, PEAKIIUU HOHHOTO
oOMeHa, KaTaliu3aTop, XMMUUYECKOe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIEC PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKHCIIUTENb, BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAHOBIICHUE,
ajuioTponusi, aMpOTepHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs, MIOHHAS,
METaJNINYeCcKasl), KpUCTANIMYECcKasi peléTKa, KOppOo3Hsl METAILJIOB,
CILJIaBbl, CKOPOCTh XUMUYECKOUN peakinu, MPeIeIbHO TOMyCTUMAS
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATUHN U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCII0JIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIEHUS (POPMYJT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX PA3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeeéHHOMY KJIaccy COeAMHEHUH 1o popmyiaM, BUJ XMUMUYECKOM
CBs3U (KOBAJICHTHAS, MOHHAS, METAJTNYECKAs ) B HEOPTAaHUIECKUX
COCIMHEHUSX, 3apsJl HOHA 110 XUMUYECKOU (opMyJie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAUHECHUH, TUIT KPUCTAIIINYECKOM
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [leproanueckoro 3akona /. 1. Menaeneesa u
JEMOHCTPUPOBATh €r0 IOHUMaHUE: OMUCHIBATh U XapaKTEPU30BaTh
Tabiuunyto popmy [leprnonnyueckoit CUCTEMBI XUMUYECKUX IJIEMEHTOB:
pasnuyaTh MOHATUSA «TJIaBHAs noArpynna (A-rpynmna)» u «rmobdouHas
noarpymmna (b-rpynmna)y, Mansie 1 00JIbIINE IEPUOIBI, COOTHOCUTH
0003HauYeHus1, KOTOPbIEe UMEIOTCS B MIEPUOIMUECKON TabIuIIe, C
YUCJIOBBIMU XaPAaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sapa, o0Iee YUCIo JIEKTPOHOB U
pacmpenenieHue uX o dJIEKTPOHHBIM CIIOSIM), OOBSICHATH 001IHe
3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUII B
npeaeaax MajiblX IEPUOJOB U IIIaBHBIX MOATPYIIIL C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPraHNYECKHE BEIIECTBRA,
XUMUYECKHUE peaknu (110 YUCITY U COCTaBy YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, MO TEIIIOBOMY 3D (DEKTY, 10 N3MEHEHHUIO CTETICHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIHE U CHICIIU(PUISCKIE XUMUICCKUE
CBOWCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAsA ONIMCAHUE
IPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHUSI AJIEKTPOIUTUYECKON TUCCOUUALUN KUCTIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIU HOHHOTO



oOMeHa, YpaBHEHHUS PEaKIiil, MOATBEPKAAIOIMINX CYIIIECTBOBAHNE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
PacKpbIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINi
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX PEeaKIuii;
POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3INIHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJI0 XUMHUUYECKOTO dJIEMEHTa 1Mo hopMyIie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE, MPOBOIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOJII01aTh TIPAaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0N U
nabopaTopHBIM 000PYAOBaHHUEM, a TAKXKE MPaBHUia 00OpaIIeHus C
BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMH 10 BBITIOJTHCHUTO
1a00paTOPHBIX XUMUYECKUX OTIBITOB 110 TIOJYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTH PEAKIIMH, MTOITBEPKIAIONINE KaUeCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHI-, OpOMUI-,
noaua-, kapobonar-, hpocdar-, cumkar-, Cyabdar-, THIAPOKCUI-UOHBI,
KaTHOHBI AMMOHUS ¥ MOHBI U3YYEHHBIX METAJUIOB, TPUCYTCTBYIONINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

IPUMEHSITh OCHOBHBIE ONEPaIli MBICIIUTENILHOM NESITETbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000I1IeHNe, CUCTEMATH3AIIMIO, BISIBICHHE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yUYEHHUsI CBOMCTB BEIIECTB U
XUMHYECKUX PEAKIINH, €CTeCTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
HAOJII0ICHNE, U3MEPEHHE, MOJICITMPOBAHUE, IKCIIEPUMEHT (PeatbHbIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aToMma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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
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https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






