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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XuMHH Ha yPOBHE OCHOBHOT'O 00IIeT0 00pa30BaHuUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTENbHON HpPOTrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBe (enepanbHOI
paboueii mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICTIIMU MPENnoJiaBaHusl y4eOHOTo IpeamMera
«Xumus» B o0pazoBaTeIbHBIX opranm3aiusix Poccuiickoii denepamnmu.

[IporpaMMa mo XuMMUU Aa€T TpeNCTaBICHHE O IeNAX, OOIeld cTpareruu OO0y4YeHHs,
BOCIUTAHMUSI U PA3BUTUS OOYYAIOIIMXCA CPEACTBAMHU Y4YeOHOTO MpeAMeTa, YCTaHaBIUBACT
00s13aTeNIbHOE TPEAMETHOE COJEp)KaHue, MPEayCMaTPUBAET paCIpe/ieieHue ero Mo KiaccaMm |
CTPYKTYpUpPOBaHHE 10 pa3iesaM M TeMaM MPOrpaMMbl IO XUMHUH, OIPEACISeT KOJTUYEeCTBCHHbIE
U KA4EeCTBEHHBIE XapaKTEPUCTHKU COAEpKAaHMS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
M3YYEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKA Y4e€OHOTO
mporiecca, BO3pacTHBIX OCOOCHHOCTEH 00ydYaIONIMXCs, ONPENEIsieT BO3MOKHOCTH TpeaAMeTa IS
peaninzauuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 0011eT0 00pa3oBaHus, a TaKXKe TPEOOBaHUHN K pe3ysbTataM 00y4eHUs XUMUU
HAa YpOBHE Ileliel H3y4yeHUs TMpeAMeTa U OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHHON
JEeSITeIbHOCTH 00YYa0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHUE XUMUH CIIY>)KUT OCHOBOM JIJIs1 (HOPMUPOBAHUSI MUPOBO33PEHHS 00YUaIOIIErocsi, ero
MIPEJICTAaBICHUI O MaTepuaibHOM €IUHCTBE MUPA, BAKHYIO POJIb UTPAOT (OpMUPYEMbIE XUMHUEH
MIPE/ICTAaBICHMS O B3aUMOIIPEBPALLICHUSIX S3HEPTUN U 00 3BOJIIOIMH BEUIECTB B MPUPOJE, O MYTAX
pemieHns TI00anbHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUUECKOH, MUILEBOM U AKOJIOrHYeCcKOil 0€30acHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3anuu BO3MOYKHOCTEH e CaMOpa3BUTHUS U
(dbopMHUpOBaHUS KYJIbTYPbl JUYHOCTH, €€ oOmeld M (yHKIHOHAJIBHONH I'PaMOTHOCTH; BHOCHUT
BKJIaJ B ()OPMHPOBAHNE MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH OOy4aroIIMXCsl, HABBIKOB MX
CaMOCTOSITENIbHON yueOHOM JesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IIOBCETHEBHOM MH3HH, TaK M B MNpOo(ecCHOHAIBHOM JeATelIbHOCTH;
3HAaKOMHT CO CIeHU(UKON HAYYHOTO MBIIUICHHS, 3aKJa/{bIBAET OCHOBBI 1I€IOCTHOTO B3IJIAa Ha
€IMHCTBO TPHUPOJAbI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (OPMHPOBAHUU
€CTECTBEHHO--Hay4YHO!l TI'PaMOTHOCTH  OOyYaroluxcs; crocobcTByeT  (hOPMHUPOBAHUIO
[IEHHOCTHOTO OTHOIIIEHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K TPUPOJE, K YEJIOBEKY, BHOCUT
CBOH BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE 00YUYaOIIUXCH.

JlanHble HampaBiIeHHs B OOYYEHHHM XMUMHHM OOeCHedrBaroTCs creruuKoil coaepkaHus
y4eOHOro TpeaMeTa, KOTOPbIM SBISETCS MEeNarornyeckd aJanTHPOBAHHBIM OTpPaKEHUEM
0a30BOif HAyKH XMMHHU Ha OTIPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsS OPUEHTHUPOBAH HAa OCBOEHHE
00y4aroIUMUCs CUCTEMBbI NTEPBOHAYAIBHBIX MOHATHI XMMHMH, OCHOB HEOPraHMYECKOW XMMUU U
HEKOTOPBIX OTAEIBHBIX 3HAUMMBIX TOHSATHIH OPraHU4YeCKON XUMHU.

CrtpykTypa coaep:kaHHsI MPOrpamMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ usyuenuto. ColepikaHue CKIIAJbIBACTCA M3 CHCTEMbI MOHITHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl TMOHATHA O XUMHUYECKOW peakmuu. O0e ATH CHUCTEMBI
CTPYKTYpHO OpraHM30BaHbl 1O NPUHLUITY IOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUII HAa OCHOBE
TEOPETUYECKUX MPEICTaBICHUIN Pa3HOTO YPOBHS:



- ATOMHO--MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
- [Tepuonuueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
- YYCHHS O CTPOCHHH aTOMa U XUMUYECKOMN CBSI3H;

- IPEACTaBICHUIN 00 IEKTPOIUTUUECKON AUCCOIMAIINY BEIECTB B PAaCTBOPAX.

Teopernueckne 3HaHUSA PacCMaTPUBAIOTCSA HA OCHOBE HOMIMPHUYECKU IIOJIYYCHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOIO YPOBHS K Jpyromy,
BBINOJHAA (PYHKIMU OOBSICHEHUS M INPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U IIOJYyYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHne mporpaMMbl IO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO TPENCTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYyYHOM KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOW IPUPOIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAHUIO M METOJ]aM IO03HaHUs B Hayke. M3ydyenune xumun
MPOUCXOJUT C T[PUBJICUEHUEM 3HAHUM U3 paHee W3YYEHHbIX YYEOHBIX IPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipu n3ydyeHur XUMHUM IPOUCXOAUT (GOPMHUPOBAHUE 3HAHUIM OCHOB XUMHUYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN J1EATEIbHOCTU YEIO0BEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajlaua y4yeOHOro HmpeaMera COCTOUT B (hOPMHUPOBAHUU
CHCTEMbl XUMHUYECKUX 3HAHUH — BaKHEMIIMX (DAKTOB, NMOHATHI, 3aKOHOB U TEOPETUYECKHUX
MIOJIOKEHUH, JOCTYMHBIX OOOOLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, f3blka HayKH, B
IPUOOLICHUN K HAYYHBIM METOJIaM ITO3HAHUS NPH U3YYEHUH BEILECTB M XUMUUYECKUX PEakLuil, B
(GbopMUpOBaHMM U pPa3BUTUU [I03HABATEIbHBIX YMEHHMM W MX TNPUMEHEHHUH B Yy4eOHO-
MIO3HABATENBHON M y4eOHO-UCCIEeI0BATENbCKON NESTEIbHOCTH, OCBOEHUH MPaBUI O€3011aCHOrO
oOpallleHusi ¢ BeIleCTBaMU B TOBCEIHEBHOM JKHU3HHU.

[Ipy m3ydyeHun XMMHUM Ha ypOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHHE
MPUOOPETN TaKUE 11U, KaK:

- dbopMUpOBaHHE  WHTEIJIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO PEUICHHM, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIMMMCS YCIOBHSM KU3HU;

- HaIpaBJIEHHOCTh OOy4Y€HUsl Ha CHUCTEMaTH4eCKOoe MpUOOIIeHNe 00ydaroluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  IO3HaHuS,
(GbopMUPYIOLIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

- obOecrieueHre yCIOBUM, CIMOCOOCTBYIOIMIUX MPHUOOPETCHUIO OOYyJarOIIMMUCS
OTbITAa Pa3HOOOPa3HOW MEATENBHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIFOUEBBIX HABHIKOB
(KTFOYEBBIX KOMIIETCHIIMI), WMEIOIUX YHUBEPCAIbHOE 3HAY€HWE i1 Pa3luYHBIX BUJOB
JeSITeNIbHOCTH;

- dhopmupoBanue 001Iel (YHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHCII€ YMEHHI OOBSICHATH U OIICHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIONb3Yys 3HAHUS
U ONBIT, TMOJTYYCHHBIE MPH HW3YYCHUH XHUMHUHU, MPUMEHATh WX TPH PEUICHUH MpodieM B
MMOBCETHEBHOM JKU3HU U TPYAOBOH IEATEIHHOCTH;

- dbopMupoBaHre y OOYYAIOIIUXCS TYMAaHUCTHUYECKUX OTHOIICHUN, MOHMMAHUS
LEHHOCTH XUMHUYECKHX 3HAHHUM A BHIPAOOTKH SKOJIOIMUYECKU LI€JIECO00pPa3HOro MOBEACHUS B



ObITY W TPYIOBOM [EATENBHOCTH B IIENIAX COXPAHEHUS CBOETO 3J0POBbS M OKpYKarolei
MIPUPOJIHOM CpeIbl;

- pa3BUTHE MOTHUBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHHs OOIIEYETIOBEUECKUX I[CHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOQHIIS U HAIPABICHHOCTU AAJbHEHUIIIETO 00yUSHHS.

OOmiee YnCIIO 4acoB, OTBEACHHBIX U M3YyYCHUS XUMHH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJEIIIO).

COJEP KXAHHUE OBYUYUEHMUSI
8 KJIACC IlepBoHayaibHbIe XUMHUYECKHE MOHATHS
[Ipenmer xumun. Ponb XMMHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTEME Hayk. Tena u
BemiecTBa. Du3nueckre CBOMCTBA BEHIECTB. ATrperaTHoe COCTOsHHME BemecTB. [lonsTue o
MeTOo/ax Mo3HaHus B XuMHH. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMece.
ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3eMEHThl. CHMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie u cioXKHBIE BenIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas Qopmyna. BanmeHTHOCT aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOcTaBa BellecTB. OTHOCcUTEIbHAS aTOMHas Macca. OTHOCUTENbHAST MOJIEKYIIApHAs
Macca. MaccoBas J10Ji1 XUMHYECKOT0 3JIEMEHTA B COETMHEHNH.

KomnuectBo BemectBa. Mosib. MoisipHasi macca. B3anmocCBA3b KOMMYECTBA, MacChl U
qHclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo hopMyiiaM XUMHUECKUX COSTMHCHHA.

dusndyeckue W XUMHUYECKHE SIBIICHUS. XHMHUYECKas PEaKIus W e€ TpH3HAKWh. 3aKOoH
COXPaHEHHS MAacChl BEIIECTB. XUMUYeCKue ypaBHeHUs. Krnaccupukanus XuMHUYECKUX peakiuit
(coenrHEeHUsI, Pa3I0KEHHS, 3aMEILEHUs, OOMEHa).

Xumuueckuii IKcnepumenm. 3HAKOMCTBO C XMMHUYECKOM MOCyn0i, mpaBuiaMu paboThI B
nabopaTopuu U npuémMaMu oOpalieHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHHE U ONMCaHHE
¢u3nyeckux CBOHCTB 0Opa3lOB HEOPraHMYECKUX BELIECTB, HAOMIOACHUE (UBNUYECKUX
(nnaBiieHUE BOCKA, TasHUE JIbJ1a, paCTUPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJIEHCALlUs BOJIbI) U
XUMUYECKUX (TOpeHHe CBEYM, MPOKAJIMBAHWE MEIHOW INPOBOJIOKH, B3aUMOJCWCTBHE Meja C
KHUCJIOTON) sIBIICHUH, HaOJI0JeHUEe U ONKCAHME NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaKIUl
(pa3noxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pas3lioKeHHe
rugpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a ¢ pactBopoM conu meau (11),
M3Y4YE€HHE CIIOCOOOB pa3/ieleHHs] CMECEH: C MOMOIIbI0O MarHuTa, (QUIbTPOBAHUE, BhIIIApUBAHUE,
TUCTUJUISANMS, XpoMarorpadus, MpoBEACHHUE OYHCTKA TIOBApPEHHOW COJIM, HAOMIOIEeHHE U
ONMCaHUE PE3yNIbTATOB IMPOBEJIEHUSI ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MaccChl,
co3JaHue MojieNiel MOJIEKYJ (IITapOCTEP>KHEBBIX ).

Baskneiinmue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopon — 32iIeMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kucnopona B mpupoje, puzndeckue 1 XMMUYECKHe CBOMCTBA (PEAKIIMU TOPEHHS).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MONyYyeHHs] KHUCIOpOAa B JAOOpaTOpUH U
poMbIIIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — aloTponHas Moaudukanus
KHCIIOpOJa.



TennoBolr >(pdekT XUMHUECKOW peakIuu, TEPMOXHMUUYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMHUYECKUE pEaKIUU. TOMIMBO: Yrojib M MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHUE
napHUKOBOTo 3¢ dekra, pa3pylieHrne 030HOBOTO CIOsL.

Bomopon — »nsnemenT u mpoctoe BenlecTBO. HaxoxkneHue Bogopona B HOpUPOAE,
(bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyyeHusi. Kuciorsl u comu.

Mousipablii 00BEM ra3oB. PacuéTel 110 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoicTBa BoAbl. Bojma kak pactBoputens. PactBopel. HaceleHHbIE U
HEHACBIIICHHBIE PAacTBOPBI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas oyl BeEllecTBa B
pactBope. XuUMHYECKHUE CBOMCTBA BOJbl. OcHOBaHUs. Poyib pacTBOPOB B MPHUPOAEC M B >KU3HU
yenoBeka. KpyroBopoT BoIbl B Ipupoje. 3arps3HeHrue NpUpoAHbIX BoA. OXpaHa M OYHMCTKA
MIPUPOJHBIX BO.

Knaccudukanus nHeopranmdeckux coenuHeHuil. Oxcunpl. Knmaccuduxaruss oKcHIOB:
coneoOpasymomire (OCHOBHBIE, KHCIOTHBIE, aMPOTEepHbIE) U HeconeoOpasyrone. Homenknatypa
okcu0B. DU3nyecKne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCcuaoB.

OcHoBanus. Knaccudukanus oOCHOBaHUI: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3MYECKHME W XUMHUYECKUE CBOWCTBA OCHOBaHuil. [lomydyenue
OCHOBaHMH.

Kucnotel. Knaccudukanus kucinor. Homenkinatypa kucioT. Ou3ndeckiue U XUMMHYECKHE
cBoiicTBa kucioT. Psig aktuBHocT MetaiioB H. H. bekerona. [lonydyenue kucinor.

Comu. Homenknatypa coseid. @u3nueckre 1 XMMUYECKHE CBOMCTBA COJIEH.
ITonyyenue coien.
I'eneTndeckas CBI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:. KaueCTBEHHOE OIPE/IETICHHE COJIEpX aHUs KHUCIOpoJa B
BO3lyXe, MOJy4yeHue, coOOMpaHue, paclio3HaBaHUE U N3Y4YE€HHE CBOMCTB KHUCII0pO/ia, HAabJt0IeHue
B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIIOBHUSI BOZHUKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxapa), o3HaAKOMJICHHE C oOpa3laMd OKCHUIOB U OIHUCAaHHE UX CBOWCTB, TMOJy4YEHHE,
coOupaHue, pacrmo3HaBaHUE U M3YyUEHUE CBOMCTB BOJOpoAa (TOpeHHe), B3aMMOCHCTBHE
Bogopoaa ¢ okcuaom meau (I) (Bo3MOKHO MCHONIB30BaHUE BUAEOMATEpUATIOB), HAOIIOIECHUE
00pas3IoB BEIIECTB KOJIUYECTBOM | MOJIb, HCCeI0BaHNE OCOOEHHOCTEN PaCcTBOPEHHUSI BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM aoJiei
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCIHCTBHE BOABI C MeTaljaMU (HaTpUeM U KallbLIUEM)
(BO3MOXHO HCITOJIb30BaHHWE BHUCOMATEPUATIOB), HCCIEIOBAaHHUE OO0OpPa3l0oB HEOPTaHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIOJACHUE M3MEHEHHS OKPACKW WHIUKATOPOB B PACTBOpax
KHCIIOT U LIEeJIoUed, n3ydeHue B3aumoieicTBus okcuaa Meau (1) ¢ pactBopom cepHOl KUCTOTHI,
KHCJIOT C MeTa/llaMH, PeakIuii HEeHUTpaau3aiuu, MOJy4YeHWEe HEePACTBOPHUMBIX OCHOBaHUM,
BBITECHEHHE OJHOTO METajlla IPYyTruM U3 PacTBOPaA COJH, PEIIEHNE dKCTIEPUMEHTAIBHBIX 3a/1a4
1o TeMme «BaxkHelIre KJ1acChl HEOPraHMYECKUX COSTUHEHUI.

epuoauveckuii 3axkoH U Ilepuoauyeckasi cucrema xumu4yeckux 3jiementos /I. U.
MenpeneeBa. Ctpoenne aToMOB. XMMHU4eCKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKY KJIACCU(PUKALUN XUMHUECKUX 3JIeMeHTOB. [IoHSATHE O Tpynmax cXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMENbHbIE METAJlIbl, TaJOr€Hbl, WHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepnonnueckuil 3akoH. [lepuonnueckas cucremMa XMMUYECKUX 2JIEMEHTOB /1.



. Menneneena. Kopotkonepunonnas u JUTMHHOTIEPHOIHAS dhopmbl
[Tepuonuueckoit cucrembl xumudeckux snemeHToB [l. M. MenneneeBa. Ilepuoabl ¥ rpymnmbl.
Ou3nYecKuil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIILI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX danep. M3zortombl. OnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB NEPBbIX 20 XMMHUYECKUX 3JIEMEHTOB [leproanyeckol cuCcTeMbl
J. W. MeHnngeneeBa. XapakTE€pUCTUKAa XHUMHUYECKOIO JJIEMEHTAa II0 €ro IOJIOKEHUI0 B
IIepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJTMYECKUX CBOMCTB I10 TPYIIaM U MEPUOJIaM.

3nauenue Ilepuoanueckoro 3akona u I[lepuoanueckoil cuCTeMbl XUMUYECKUX JIEMEHTOB
JUISl pa3BUTHUS HayKu U nipakTuku. J[. 1. MenpaeneeB — y4€HbIM U TpaKJaHHH.

Xumuuaeckas CBSI3b. KoBanenrnas (monsipHas U HENOJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenn OKUCJICHHUS. OKHUCIIUTENHFHO--BOCCTAHOBUTEILHBIE pEeaKIIvH.
[Iporeccrl okucneHrs u BOcCTaHOBICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:. W3y4CHHE OOpPA3IOB BEUIECTB METANIOB W HEMETAJLIOB,
B3aUMOJICHCTBUE THAPOKCUIA IIMHKA C PACTBOPAMH KHCJIOT W IIEJIOYEH, MPOBEICHUE OMBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEAKIMil (rOpeHue, peakiuu
pa3oKeHus, COeAMHEHNUS).

Meosicnpeomemnvwie ceazu

Peanuzamus MeXnpeAMETHBIX CBSI3€d MPU M3YYEHUU XUMHUHU B 8 KJIACCE OCYILECTBIISIETCS
4yepe3 HCMONb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U MOHSITHIA,
SIBJISIFOLLIUXCSI CACTEMHBIMH JIJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKIIA.

OOmue ecrecTBEHHO--HAy4yHbI€ IOHATHS: HayyHbBIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KIacCU(UKALIHS, TIEPUOJUIHOCT, HAOIIOCHUE, IKCIIEPUMEHT, MOJICTMPOBAHUE,
HU3MEPEHUE, MOJIEINb, SIBJICHUE.

®usnka: Marepus, aroM, D3JJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIUJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYNa, OSJEKTPUUECKUU 3apsiji, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, ra3, (U3NYECKUE BEIUYHHBI, €IUHUIBI U3MEPEHHs, KOCMOC, TUIAHETHI,
3BE3151, ComHIIE.

buonorus: potocuntes, npxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE TOPOIBI, TOJE3HBIC
HCKOIIaeMbl€, TOTLIUBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBoO U XUMHYeECKAsl peaKkus

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema XuMHueckux osnemeHtos [J[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOWCTB XUMHUYECKHUX
3JIEMEHTOB MEPBbIX TPEX MEPUOAOB, Kalus, KaIbIUs MU UX COCIUHEHHH B COOTBETCTBUM C
MOJIOKEHUEM 31eMeHTOB B [leproinueckoit cucteMe u CTpPOEHUEM UX aTOMOB.

CtpoeHne BellecTBa: BHUJBI XUMHYECKOH CBSI3U. THUNBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHUYECKOUW CBSI3H.

Knaccudukanmss m HOMEHKIIaTypa HEOPTaHMYECKHWX BEIIECTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAILIUXCSA K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHMM, TeHeTHYecKas
CBSA3b HEOPTraHUYECKUX BEIIECTB.



Krnaccudukanys XUMHYECKUX PEaKIMil MO pa3IuYHbIM MPU3HAKaM (110 YHCIy U COCTaBy
Y4acTBYIOUIMX B pEaKLUMU BELIECTB, MO TEIIOBOMY 3¢ ¢eKTy, MO H3MEHEHUIO CTereHel
OKHUCJICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[TonsiTie o ckopoctu xumuueckoi peakiuu. [lonstue 00 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [IoHsATHE O TOMOreHHBIX M TeTEepPOreHHBIX peakiusx. [lonstue o
katanuze. [lonsitme o xumuueckom paBHOBecud. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIIUU U TIOJIOKEHUE XUMHYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, JJIEKTPOHHBIA OalaHC OKHUCIUTENbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBleHUE YpPaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopus 30€KTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPONUTHL. KaTnoHBI,
aHUOHBI. MexaHu3M JAHMCCOLMAalMM BELIECTB C Pa3JIMYHbIMU BHIAMH XHUMUYECKOW CBSI3H.
Crenenp auccounanuu. CuiibHbIe U cl1aOble JIEKTPOIMUTHI.

Peakuuu monHoro obmeHa. YclloBUSI MPOTEKAaHUS peakUUil MOHHOTO OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpeICTaBIeHU 00 3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peaklMd Ha HOHBI.
ITonsATHe 0 ruapoOIU3E CONEH.

Xumuueckuii Ixcnepumenm:. O3HAKOMJICHHE C MOJCISAMHU KPHUCTaJUIMYECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (Tpadura M anMasa), CIOKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEJOBaHME 3aBUCHUMOCTH CKOPOCTH XHMMMYECKOH peakuuu OT
BO3JCHCTBUS PAa3IMYHBIX (PAKTOPOB, MCCIEJOBAHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca JAMCCOLMAIUM  KHCIOT, INeNo4ed M cosled (BO3MOXKHO MCIOJIb30BaHHE BUIEO
MaTepHajioB), IPOBEICHHE OMNBITOB, WUIIOCTPUPYIOUIMX TNPU3HAKK MPOTEKaHWs peakLuit
HOHHOro obOMeHa (oOpa3oBaHME OCaJKa, BBIJEJIEHHE Ta3za, OOpa30BaHUE BObl), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMi (FOpeHHe, peakiuu
pa3NoXeHusi, COENWHEHMs), pPACHO3HABAHWE HEOPraHMYECKMX BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKLUN HAa MOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTa/uiibl M MX COeIMHEHUS

OOmast xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpPHbIE
crerneHd okucieHus. CrtpoeHue M (pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMUYEeCKHEe CBOMCTBA Ha MpUMepe XJopa (B3aUMOJEHCTBHE C MeTallslaMH, HEMeTallaMu,
menoyamu).  Xsoposogopoa. ConsiHasg —KHCIOTa, XMMHUYECKHE CBOMICTBa, IOJy4YEHHE,
npuMeHeHne. JleficTBre XI0pa U XJI0pOBOJOPOIa Ha OpraHU3M YelIoBeKa. BaykHenmme Xinopuabl
1 UX HaXO0XJCHHUE B IIPUPOJIE.

Obmass xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcCOOE€HHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB —
KHUCJIOPOAa U cepbl. AJIJIOTPONHbIE MOAU(DUKALIMN KUCIOPOAAa U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHHe, (U3NYecKHe M XUMUYeckue cBOMCTBa. OKCHIBI Cephl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasl KHCIOTa, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA
(oOmme Kak TMpeACTaBUTENS Kiacca KHCIOT U CleluQHuecKkue). XUMHUECKHE pPEeaKluu,
JeKaIlie B OCHOBE IPOMBIIUIEHHOTO CIOco0a MONy4eHHs CepHOW KucioThl. [IpumeHenue
cepHO KUCIOTHL. COJIM CepPHOI KUCIOTHI, KAUECTBEHHAs peakius Ha cyabdar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHHH B TMpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH Cpelbl



COCTUHEHUSIMHU Cepbl (KUCIIOTHBIE OXKIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALCHHUS.

OO6mass xapaktepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOECHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCIEHHS. A30T, paclpoCTpaHEHHE B TpHUponae, (u3mueckue u
XUMUYecKre cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gpu3ndecKkiue 1 XuMHIECKUe
CBOWCTBa, MoyiyueHue u npumenenue. Coau aMMOHHS, X (PU3NYECKUE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha MOHBI aMMOHHs. A30THas KHCJIOTa, €€ MOJy4YeHHe,
¢usnyeckue W XMMUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kjacca KHUCIOT M
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJICH aMMOHHMS B KayecTBE MHHEPAIbHBIX
ynoOpeHuil. XuMu4eckoe 3arpsisHeHHE OKPY’KaIolel cpeibl COeIUMHEHUSIMHU a30Ta (KHCIOTHbBIE
JOXKIH, 3arps3HEHHE BO3/yXa, MOYBbl U BOJOEMOB). Docop, amioTponHble MOAUPUKALUU
docdopa, dusznueckue u xummuueckue cporictsa. Oxcun docdopa (V) u gochopnas kuciora,
¢dbusznueckue W XUMHUYECKHUE CBOICTBa, monydyenue. Mcmonb3oBanue (ochaToB B KadyecTBe
MUHEPAJIBHBIX YI0OPEHUH.

OOmast xapakrepuctuka 3yeMeHTOB IV A-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTENICHU OKUCIEHUs. YTJIepo[, alIoTPOIIHbIe MOAU(DUKALINY, PacIPOCTPAaHEHHUE B
npupoje, pU3nuecKue u XuMU4deckue cBoiictsa. AncopOuusi. KpyroBopor yriaepona B npupoe.
Oxcunpl yriaepona, Ux (pU3MYecCKue U XUMMHUECKUE CBOMCTBA, IEHCTBHE HA >KHUBbIE OpraHU3MBbI,
MOJy4eHHE U MPUMEHEHHE. DKOJOrHYeCKUe MPOoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
THIIOTE3a TII00aJBHOrO TMOTEIUICHHS KJIMMaTa, MapHUKOBBIA dPQeKT. YTonbHas KUCIOTa U €&
CONM, MX (U3UYECKHEe M XMMHUYECKHE CBOICTBa, MOIydeHHEe U npuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHBL.  Mcmonb3oBaHune — kKapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO03HCTBE.

[lepBoHauyanbHble MOHATUS 00 OPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMSIX YIiepojia
(MeraH, STaH, OSTHJIEH, alETHJIEH, 3TaHOJ], IJIMLIEPUH, YKCycHas Kkuciota). Ilpupoansie
UCTOYHHUKH YIJI€BOJOPOJOB (Yrojb, HNPUPOJHBIN Ta3, He(Th), MPOIYKTHl HX NepepabOTKU
(OeH3uH), UX poJib B OBITY M MPOMBIIITIEHHOCTU. [ToHATHE O OMOIOrMUYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHUUECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJYYEHHE U TNpPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmme mnpexacraBieHuss o0 okcuzae kpemuus (1V) u
KpeMHueBoi kucnote. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiliue
CTPOUTENBHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeTOoH, Xene300eToH. IIpobiembr
0€3011acCHOTO UCIOIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:. u3ydeHUe oOpa3l0OB HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJISTHOM KHUCIIOTBI, TNPOBEJCHHE KadeCTBEHHBIX pEaKIMil Ha XJIOPUA-UOHBI M HaOIIOJCHHE
MPU3HAKOB MX TPOTEKaHUs, OMbITHI, OTpakarolMe (U3NYECKHe M XUMHYECKHE CBOWMCTBA
raJIOTeHOB U UX COEAMHEHHH (BO3MOXKHO MCIOIB30BaHHE BHJEOMATEpPHANIOB), O3HAKOMJICHHE C
o0pa3uaMu XJOpUIOB (TATOT€HUAOB), O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COEAMHEHUSIMU
(BO3MOXXHO HCMOJIB30BAHUE BHEOMATEPHATIOB), HAOIOJEHUE Ipolecca OOYIJIMBaHUS caxapa
[I0J, JEWCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTBI, H3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIICHHONW CEpHOM KHCIOTHI, MPOBEJACHUE KAUYEeCTBEHHOW peakIuu Ha CynbpaTHOH U
HalOo/leHne TpHu3HaKka e€ MPOTEeKaHMs, O3HAKOMJIEHHE C (M3MYECKUMHU CBOMCTBAMHU a3o0Ta,
dbochopa m ux coeauHEHUH (BO3MOXXHO WCIIONIH30BAaHUE BHJICOMATEepPUAIOB), o0OpasmamMmu



a30THBIX U (ocdopHbIX ymoOpeHui, MoaydyeHue, COOMpaHHE, pPACIO3HABAaHWE M HW3YYCHHE
CBOMCTB aMMHaka, IMPOBEJCHUE KaueCTBEHHBIX peaklMil Ha MOH aMMOHUS U (docdaT-uoH U
M3y4Y€HUE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE KOHUEHTPUPOBAHHON a30THOM KHCIOTHI
C MeJpI0 (BO3MOKHO HCIIOJIb30BaHKE BUAEOMATEPUAJIOB), U3yUYEeHUE MOJENeH KPUCTaNIMYECKUX
pemérok anmasa, rpadura, ¢pysuiepeHa, 03HaKOMIICHHE C TIPOIECCOM aICOPOIIUU PACTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM NPOTHUBOrasa, IOJIyu€HUE, COOMpaHHE,
pacro3HaBaHUE U U3YYE€HHUE CBOMCTB YIJIEKMCIIOrO Ira3a, IPOBEACHUE KaU€CTBEHHBIX PEaKIUuil Ha
KapOOHaT W CUJIMKAT-UOHbI W HW3y4YEHUE IMPU3HAKOB HX TMPOTEKAHHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHUE SKCIEPUMEHTAJIbHBIX 3a/Jad IO TeMe
«BaxHenme HeMeTaJUIbl U UX COEAUHEHHUS».

MeTtaJuibl ¥ UX COeIMHEHUS

OO0miast xapakTEepUCTHKAa XHWMHUUYECKHX DJIEMEHTOB — METAJVIOB HAa OCHOBAaHUU HUX
nonoxenus B [lepuoanueckoil cucteme xuMuyeckux 31neMeHToB . . MenaeneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M MeETaUIMYecKas KpUCTaIMYecKast
peméTka. DIJIEKTPOXUMHUYECKUNA pAJl HANPSIKEHUW MeTaioB. PU3MYECKHMe U XUMUYECKHE
cBoiicTBa MeTaiioB. Obmue crnocoObl moaydeHus: MeTawioB. [loHsITHE 0 KOPPO3UM METaIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIutaBsl (CTalb, UYyTyH, TIOPATIOMUHUMN, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[Ilenounble MeTaIbl: MOJOkKEHNUE B [leproanyueckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpOCHUE UX ATOMOB, HaxOXAEHUE B Ipupoac. PU3HMYECKHE U XUMHYECKUE
cBOlCTBa (Ha mpuMmepe HaTpust U Kanus). OKCUIIBI U TUAPOKCUABI HATpUA U Kanud. [Ipumenenue
[IEJTOYHBIX METAJUIOB U UX COCTMHEHUH.

[llenoyHO3eMENBHBIE METAUIbl MAarHWM M KanbLUMi: MoJoxkeHue B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB [[. M. MenpeneeBa, cTpoeHHE MX aTOMOB, HAXOXJCHHE B
npupoje. Gusnyeckne 1 XMMUYECKHE CBOMCTBA MarHusl M Kaiublivs. BaxkHeiline coennHEHUs
Kanblus (OKCHUIT, TUIPOKCU], coyn). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil: nonoxenue B Ilepmoandeckoil cucrteme XuMuU4ecKux anemeHtos J[. M.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJeHHE B mpupoje. OU3nyeckue 1 XMMUYECKUE CBOMCTBA
ATIOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

XKenezo: mnonoxenne B Ilepmoanueckoil cucreme xumuyeckux »siaemeHtoB J[. W.
MeneneeBa, CTpOCHHE aTOMa, HaXOXkJAeHHE B npupoje. Pu3nueckue 1 XuMUYECKHE CBOMCTBA
xene3za. Okcupnsl, Tuapokcunsl u comu sxkenesa (I1) u xemeza (Ill), ux cocras, cBoiicTBa u
noJiyueHue. Xumuueckuil IKcnepumenm:. O3HAKOMJICHHE ¢ 00pa3liaMy METAIIJIOB U CIIJIABOB, UX
(U3MYECKUMH  CBOWMCTBAMH, W3yYEHHUE PE3YJIbTAaTOB KOPPO3UH METAUIOB  (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPHUAIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCHJIa KaJbI[Us M HATPHS
C BOJIOM (BO3MOXXHO HMCTIOJB30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHNE CBOMCTB KECTKOU BOJIHI,
mporecca TOPEHHUs JKelle3a B KHUCIOpoae (BO3MOXKHO HCIIOJIB30BAHKUE BHICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIIHs, A TFOMAHUS, [TTHKA,
xene3a (II) u xemeza (ll), mequ (1), HaOmomeHNE W OmMMCaHWE TPOIECCOB OKpPAIIUBAHUS
MJIaMEHW MOHAMH HATPHs, Kajdus W KaJblMs (BO3MOXHO HCIIOJIH30BAHUE BUICOMATEPHAIIOB),
uccienoBaHre aM(pOTEepHBIX CBOMCTB TMIPOKCHA ATIOMHHHS U THAPOKCHAA LMHKA, PELIeHUE
SKCIEPUMEHTAIBHBIX 337a4 110 TeMe «BakHeHIe MeTallIbl U UX COETUHEHUS.



XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa n mMarepuaibl B OBCEAHEBHON JKM3HU 4YelOBeKa. be3onacHoe MCIONb30BaHHE
BEILIECTB M XMMHUYECKUX peakuuid B ObITy. IlepBas momomb Npv XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMUYeCcKoe 3arpsi3HEHUE OKpYXKarolle cpenbl (mpeneibHas JOMyCTUMAas KOHIIEHTPAIHs
BemecTs, ganee — [1/1K). Ponb xuMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii 3xcnepumenm:

M3y4YeHHE 00pa3loB MaTepUaIoB (CTEKIIO, CILIABbI METAJIOB, IIOJTMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€d MPU M3YYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS
gepes UCIOJIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK U TIOHATHH, SIBIISTFOIIIUXCS
CUCTEMHBIMU JIJIsl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.

OOmue ecTecTBEHHO-Hay4YHbIC MOHSATHS: HAy4yHBIA (aKkT, rumoresa, 3aKOH, TEOpPHUS,
aHaJIM3, CHHTE3, KIIaCCU(PUKAIIKS, ICPUOJUIHOCTD, HAOIIOCHUE, YKCIIEPUMEHT, MOJICIIMPOBAHUE,
HU3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS, MATEPHUATIBI.

®dusnka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIHI,
PaIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUW  3apsl, MPOBOJHUKH, TMOJYIPOBOAHUKH,
TUDJICKTPUKY, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTrHoe COCTOSHUE BEIECTBA, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUTMYECKAsl pemérka, CIUIaBbl, (U3HUSCKHUE BEIHYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, dKOCHCTEMa, MUHEpAIbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, MUTATEILHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIbI, TTOJIE3HBIE
HCKOIIaeMbl€, TOTUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yabTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHH B €MHCTBE YU4COHON W BOCITUTATEIIBLHOM JEATCIILHOCTH B
COOTBETCTBUM C TPAAWIMOHHBIMA  POCCHHUCKUMHU  COIMOKYIBTYPHBIMH H  JYXOBHO-
HPABCTBCHHBIMHU I[CHHOCTSIMHU, MPUHSATBIMH B OOIIECTBE MpaBUJIAMH U HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUSA, CAMOPA3BUTHUS M COLMATM3ALINN 00YJaIOLTIXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACIIUPEHUE OIbITa JEATSIHHOCTH Ha ©&
OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpHOTHYECKOr0 BOCIHMTAHMA. I[IEHHOCTHOTO OTHOLICHUS K OTCYCCTBEHHOMY
KYyJIbTYPHOMY, HMCTOPMYECKOMY M HAay4HOMY HAcCJICIMIO, ITOHUMAHUs 3HAYEHUS XUMHUYECKOU
HAyK{ B KU3HU COBPEMEHHOTO OOIIeCcTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpHOW MH(pOpMaIuei o
IIEPEAOBBIX  JOCTMXKEHUAX W OTKPBITUAX  MHUPOBOM M OTEYECTBEHHOM  XHUMHH,
3aMHTEPECOBAaHHOCTH B HAy4YHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOIIECTBA; 2) TPaKIAHCKOTO

BOCIIMTAHUA:
OpeaAcCTaBJICHUA O COLMAJIBHBIX HOpMAax MW IIpaBHJIaAX MCKIIMYHOCTHBIX OTHOIIIGHUM B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€CTB€HHO HOH63HOﬁ,

y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOW M JAPYrHMX BHJIAX JAEATENIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JI€ATEIbHOCTH IPU BBIIIOJHEHUHN y4EOHbIX, I03HABATEIbHBIX 3a/1a4,
BBIIMIOJIHEHUN XHUMHYECKHX OKCIIEPUMEHTOB, CO3JIaHUHM YYEOHBIX TPOEKTOB, CTPEMIJICHHUS K
B3alMOIIOHUMAHHMIO M B3aWMOIIOMOIIM B MpoOIlecce 3TOW y4eOHOM N1eATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE TMOBEIEHHE W TOCTYNMKHA CBOMX TOBAapUIICH C TIO3MIMU HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHHS MOCJEACTBUI IMOCTYMKOB, 3) IEHHOCTH HAYYHOIO
MO3HAHUSA. MHUPOBO33PEHYECKHE TIPEJICTABICHUS O BEIIECTBE W XWMHYECKOW pEaKIny,
COOTBETCTBYIOILI[IE€ COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM U COCTAaBIJISIOIIME OCHOBY JUIS
MOHMMaHMsI ~ CYIIHOCTH  HAy4YHOM KapTUHBI MHpa, MPEACTaBIE€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIbI, B3aUMOCBA3SX UYEJIOBEKa C MPUPOIHON cpenoil, o posn
XMMUU B TO3HAHUU ATHUX 3aKOHOMEPHOCTEH; TO3HaBaTelIbHbIe MOTHBBI, HANpPaBJICHHbBIE Ha
MIOJTy4eHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOAUMBIE /Il 00bACHEHHs HaOII0JaeMbIX IIPOIIECCOB
U SBIEHHH, MO3HABaTEeIbHOW, MH(MOPMAIMOHHOM M YHMTATENbCKOH KyIbTyphl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSITENIbHOW paboThl ¢ y4yeOHBIMH TEKCTaMM, CIPABOYHOW JIUTEPaTypoH,
JTOCTYITHBIMU TEXHUYECKUMHU CPeACTBaMHU MH(POPMAIMOHHBIX TEXHOJOTHIA; HHTEpPEC K 00YICHHUIO
Y TI03HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHOMN
U UCCIIEJIOBATEIbCKON NeATEeIbHOCTH, K OCO3HAaHHOMY BbHIOOpY HANpaBlIE€HHOCTH U YPOBHS
o0y4eHus B JanbHEHIIIEM;

4) ¢opMupoBaHNs KYJbTYPbI 310POBbS. OCO3HAHUE [ICHHOCTH H3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 >KHU3HU, OCO3HAHUE
MOCIEACTBUM M HENPHUATHE BPEAHBIX MPHUBBIYCK (YHNOTPEOIECHUSI AalIKOroJisi, HApKOTHKOB,
KypeHHsI), HEOOXOIMMOCTH COOJIOJCHUS TpaBui OE30MACHOCTH TpU  OOpalleHHH C
XUMHAYECKHMHU BEIICCTBAMU B OBITY U PEalbHOM KHU3HH; 5) TPYAOBOTr0 BOCIIMTAHUSI: HHTEPEC K
MPAKTUYECKOMY H3y4eHUI0 mnpodeccuid W Tpylda pa3lIudHOrO poOJia, YBAKEHUE K TPYAy H



pe3ynbTaTam TPYJIOBOM [EATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUs MPEAMETHBIX
3HAHUW TO0 XHMMHH, OCO3HAHHBIM BHIOOP WHAMBHUAYAJBHON TPAGKTOPUU MPOJIOJKEHUS
o0Opa3oBaHMsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHUH, OOLIECTBEHHBIX
UHTEPECOB U TMOTpeOHOCTEH, yCHemHOW MNpoPecCUOHANbHON JEATEIbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHI, T'OTOBHOCTh aJaNTHPOBaThCsd B MNPOQecCHOHAIbHON cpere; 6)
IKOJIOTHYEeCKOr0 BOCIHMTAHMSA: SKOJOTHYECKH IIeIeCO00pa3HOe OTHOILIEHUE K MPHUPOJAE Kak
HMCTOYHHMKY JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMS, IOHMMAHHUE LIEHHOCTH 3J0POBOTO U
0e3omacHOTO 00pasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY U
MICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IICHHOCTH COOJIFOJICHUS MPaBUi 0€30MAaCHOTO TOBEICHUS
mpu paboTe ¢ BEIIeCTBAMH, a TAKXKE B CUTYAIUSAX, YTPOKAOIIUX 3J0POBBIO M KH3HU JIOJICH;
CIIOCOOHOCTH TPUMEHSTh 3HAHHS, MOJNydaeMble MPH W3YYCHHHM XWMHH, I PEUICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH NPUPOAHON CpPENOM, Uil TOBBILICHUS YPOBHS HKOJOTMYECKOMN
KYJIBTYPBI, OCO3HAHUS TIIO0AILHOTO XapaKTepa dKOJOTUICCKUX MPOOIeM M MyTed WX perieHUs
MIOCPEJICTBOM METOJ0B XMMUHU, SKOJOTMYECKOIO MBILUICHHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[M03HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIbHON IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpenMeTHBIX pPe3yAbTaTOB BBIACIAIOT 3HAUMMBIE 1751 (OPMUPOBAHUS
MHUPOBO33pEHHUs OOIIeHAYYHbIE TIOHATUA (3aKOH, T€OpHUs, MPUHIIMII, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, IKCIEPUMEHT U JPYTOe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (pOpMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM Hay4yHOW KapTWHE MHpa, U YHUBEpCalbHbIE yueOHbIe AeHCTBUs (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpbIe OoOecnednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIIbHOCTH.

Ilo3naBaTenbHble yHHBepcajbHble YyueOHble eiictBusi  ba3oBble

JIOTHYeCKHUe AeCTBUSA:

YMEHHUSI UCIOJb30BaTh MNPUEMBI JIOTHYECKOIO MBIIIJIEHUS] TMPU OCBOCHUM 3HAHUWMU:
pacKpbIBaTh CMBICT XMMHUYECKHX TIOHATHH (BBIIETATH WX XapaKTepHbIE MPU3HAKH,
yCTaHABIMBATh B3aHMMOCBSI3b C APYTUMHU MOHSITHIMH), UCIOIB30BaTh MOHATHS A 00BSICHEHUS
OTNENbHBIX (DAKTOB W SBJICHMI, BHIOMpATh OCHOBAHHUS W KPUTEPUHU IS KiIacCU(DUKAINH
XMMHYECKHUX BEIIECTB U XMMUYECKUX PEAKLNN, YCTAHABIMBATH IPUUYUHHO-CIIEJICTBEHHBIE CBA3HU
MeXay 00bEKTaMU U3YUYEeHHsI, CTPOUTDH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IeyKTUBHbIE,
M0 AHAJIOTHWH), JENaTh BBIBOABI W 3aKIIOYCHHS, YMEHHE MPUMEHSATh B MPOIECCe MO3HAHUS
moHATHs  (IpeIMETHBIE W  METalpeAMETHbIE), CHMBOJWYECKHE (3HAKOBBIE) MOJEIH,
WCIIONBb3yEMbIE B XHMHH, MPeoOpa3oOBBIBATH IIMPOKO TMPUMEHSIEMBbIE B XHUMHH MOJICIIbHbBIC
MPEACTABICHUS — XUMUYECKUNA 3HAK (CMMBOJI dJIEMEHTA), XUMUUYecKast popMysia U ypaBHEHHUE
XUMUYECKON peakuu — TPHU PEIIeHWH Y4eOHO-TIO3HABATEIBHBIX 3a/lad, C YYETOM OTHUX
MOJIETIbHBIX MTPEJCTABICHUH BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH U3Y4aeMbIX
00BEKTOB — XUMHYECKUX BEIECTB U XUMHUYECKUX PEAKIINH, BBIABIATH OOIINE 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SABIEHUAX.

ba3soBble ucciienoBare/ibCKkie JeHCTBUA:

YMEHHE HCIO0JIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAaYECTBE MHCTPYMEHTa IO3HAHUSA, a
TaKkkK€ B KauecTBE OCHOBBI Uil (OPMHpOBAHMS THIOTE3bl MO MPOBEPKE MPaBUIHHOCTU
BBICKA3bIBAEMBIX CY)KJEHUH; MNPUOOpPETeHHE OmbITa M0 I[UIAHUPOBAHHIO, OpPTaHM3alUH U
MPOBEJCHUIO YYCHHUYECKUX OKCIIEPUMEHTOB, yMEHHME HaOJoAaTh 3a XOJOM Ipollecca,



CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpoBaTh OOOOIIEHHUS U BBIBOABI IO
pe3ylbTaTtaM MPOBEAEHHOTO OIbITa, MUCCIEI0BAHUs, COCTABIATh OTUET O MPOJENIaHHOM padorTe.
Pabora ¢ nndopmanmeii:
yYMEHHE BHIOMpATh, AHAJTU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUJIOB M (QOPM MpEACTaBICHUS, MOIYyYaeMyl0 W3 Pa3HbIX HCTOUYHUKOB (HAy4YHO-
MOMYJIsIpHAsl  JIMTEparypa XUMHYECKOrO COJEp)KaHUsS, CIpPaBOYHbIE IOCOOMsS, pPeCypchbl
WuTepHera), KpUTUYECKHU OLIEHUBATH IPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HHPOPMAITHIO;
yYMEHHE IPUMEHATh Pa3InyHble METO/IbI U 3alpPOChl MPHU MOUCKE U 0TOOpe H(pOpMaLUU U
COOTBETCTBYIOILIMX JAHHBIX, HEOOXOIMMBIX JJISl BBITOJHEHHS YU€OHBIX U TTO3HABATENILHBIX 3a/1a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHHE OmbITa B OOJACTH HCIOJB30BaHUS WHGOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/JIeHUE KYJIbTYpOHl aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpPMY MpENCTaBICHUS
nHbOpPMAIIMK W WUIIOCTPUPOBATH pEUIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
Apyrumu popmMaMu rpadukd U UX KOMOMHAIMSMHU; YMEHUE MCIOJIB30BAaTh U aHAIM3UPOBAThH B
mpouecce y4yeOHOM M HMCCIEIOBATENbCKOW  JIEATENbHOCTH HWHGOPMALMI0O O  BIUSHUU
MIPOMBIIIIJIEHHOCTH, CETTLCKOTO XO35CTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIEH MPUPOAHON
CpeIbl.
KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:
yYMEHHs 3aJaBaTh BOIPOCH (B XoAe auaigora W (WiIM) AMCKYCCHH) IO CYIIECTBY
oOcykmaemMol Tembl, (OpPMYIHpPOBATH CBOM MPEIVIOKEHHUS OTHOCHUTEIHHO BBITIOJHEHUS
MPEIJIOKEHHOW 3a/ladyl; yMEHHUs MPEACTaBIATh TMOJYy4YCHHBIE pPE3yJabTaThl IO3HABaTENbHOM
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JEJIaTh NPE3CHTALMI0 Ppe3ylbTaToOB
BBITIOJIHEHUSI XMMHYECKOTO JKCIIepuMeHTa (J1abopaTopHOTO OMbITa, JabopaTopHOl padoThI MO
WCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YYEOHOTO IMPOEKTA); YMEHHUSI y4eOHOTO COTPYAHHYECTBA CO
CBEPCTHHKAMM B COBMECTHON IIO3HABaTEIbHOM M MCCIEA0BATEIbCKON NEATEIbHOCTH MpHU
pelIeHNH BO3HUKAIOIMIKX MPo0OeM Ha OCHOBE YU€Ta 00X UHTEPECOB U COTIACOBAaHUS MO3ULIUI
(obcyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE LITYPMBbI», KOOPAUHALIMSI COBMECTHBIX JEHCTBHIA,
ompe/ieJIeHue KPUTEPHUEB TI0 OIEHKE KaYECTBA BHITIOJIHEHHOW pabOThI U IpyTHe).
PeryasiTuBHbIC YHHBepCaJIbHbIe y4eOHbIe AelicTBUA:
YMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1eJIN AeSITEIbHOCTH, TNIAaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JESATENBHOCTD,
BbIOMpaTh HambOosee >PQPeKTUBHbIE CHOCOObI pelIeHUs y4eOHBIX U IMO3HABATEJIbHBIX 3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh MPEMJIOKEHHBIM AITOPUTM JEHCTBUN IPHU
BBITIOJTHEHUH 3aJlaHuil ¢ Y4ETOM TOJy4YeHHUS HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTax —
BELIECTBaX U pPeaKklusiX, OLEHUBATh COOTBETCTBUE MOJYYEHHOTO pEe3ysibTaTa 3asBIIEHHOW 1€y,
YMEHHE UCIO0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUH 33JIaHUI.
NPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMETHBIX pe3ylIbTaTOB 10 OCBOCHHMIO O0S3aTENBHOIO COJEPKAHUA,
YCTAQHOBJICHHOTO JaHHOM (enepanbHOW pabouell mporpaMMoi, BBIAETSAIOT: OCBOSHHBIE
o0yJaroIMMHUCS Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBbl JAEUCTBHM, crneuupuyeckue UIs
IpEeIMETHON o0macTH «XUMHUS», BHJIBI JEATEIBHOCTU IO MOJYyYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINHU, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CHUTYaLlUsX.

K konmy obydenus B 8 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:



PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYyJa, XUMUYECKUI
JJIEMEHT, [MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/HAsI), BAJICHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJIEKyJspHas macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBass JOJs XUMHYECKOIro
JJIEeMEHTAa B COCAMHEHHM, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHUE, COIlb,
ANEKTPOOTPHUILIATETILHOCTD, CTENIeHb OKUCIICHHS, XUMUYECKas peaklus, KiacCupuKanus
peaKkuuii: peakliui COeAMHEHUS, PEaKUU Pa3I0kKEHUS, PEaKIMK 3aMEeICHHs, PeaKIIuU
oOMeHa, 3K30- U SHIAOTEPMHUECKUE PEAKIIUH, TETUIOBON d3PPEKT peakinu, Sapo aToMa,
AJIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOuTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HENOJIsIpHAsi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 10151 BeulecTBa (IIPOLIEHTHASI KOHIIEHTPALIKS) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX IOHSATHH M TPUMEHSATH STH
MIOHSTHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAICHHIA;

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIsSi COCTaBJI€HUS (OpMYyNT BeUIECTB U
ypaBHEHUN XUMUYECKUX PEAKIUA;

OTIPECIIATh BAJICHTHOCTh AaTOMOB JJICMCHTOB B OWHAPHBIX COCIUHCHHSX, CTCIICHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCJUHEHUSAX, MNPUHAIJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COCIUHEHMH TO (QOopMynaM, BHJ XWMHYECKOW CBSI3U
(KoBasieHTHAsl ¥ MOHHAsS) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpbiBaTh cmbici [lepuoanueckoro 3akona [[. M. MenpeneeBa: JeMOHCTPHUPOBATh
MOHMMAaHHUE TMEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX D3JEMEHTOB OT HX
nonoxeHusa B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEILECTB,
MOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJIpo;

OMHUCHIBATHh M XapakTepu3oBaTh Tabmuunyio Gopmy [lepuoamdeckoit cucCTeMbl
XUMUYECKUX DJIEMEHTOB: pa3jiuyarTh MOHITHS «rjaBHas moAarpynna (A-rpymma)» u
«mmobounass moxarpynmna (b-rpymma)», Mameie W OOJdbIIME TEPHOMBI, COOTHOCHUTH
0003HaueHUsI, KOTOpble UMeIoTcs B Tabnuie «llepuonnueckas cucreMa XUMHUYECKHUX
sanemenToB Jl. . MenzaeneeBa» C YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3apsn sApa, o0llee 4YHUCI0 DJIEKTPOHOB H
pacmpeseieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
shdexty);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IHMYHBIX
KJIaCCOB,  IIOATBEP)KJIas  ONHUCAHME IPUMEpaMU  MOJEKYJSPHBIX  yYPaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTHY IIPOTEKaHUS XMMUYECKUX MPEBPAIEHNN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIIBHYK) MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAaCCOBYIO
JOJTF0 XMMUYECKOT0 IEMEHTA 10 (hOpMyJie COSIMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MIPOBOAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM PEaKIUu;

IIPUMEHATh OCHOBHBIEC OIE€pPalMU MBICIUTEIBHON IEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIHNIO, KIacCU(UKALUIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBA3€H — JUIs U3Y4CHMs] CBOMCTB BEILECTB U XUMUYECKUX PEAKLIHM,



€CTECTBCHHO-HAy4YHble ~ METOJbl  IMO3HaHWS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIICHHBI);

* ClI[IOBaTh MpaBWaM TOJb30BAaHUS XHUMHMYECKOM mocynoil u  J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKKe MpaBHJIaM OOpaleHHUs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYSHHUIO
U cOoOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOpPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOAUTH XMMHUYECKUE IKCIIEPUMEHTHI 110 PacClO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCIIOT C TIOMOIIbIO HHAUKATOPOB (JIakMYyC, peHOIPTaNICHH, METHIIOPAHXK U JPYTHE).

K koHuy oOydeHus B 9 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

* PacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHUX IOHATUH: XHMUYECKUH D3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKas pPEaKius, XUMHUYECKas
CBSI3b, TETUIOBOM A((EKT peakuuu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIUTHYECKAass AMCCOLMAIMS, pPEaKIUd HMOHHOrO OOMeHa,
KaTaJn3aTrop, XHMHUYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTHMBbIC pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUH,  OKHUCIHTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAaHOBJICHHE, AJUIOTPONHs, aM()OTEpHOCTb, XHMHYECKasi CBS3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIMYecKas), KpUCTaJulMdyecKass pemeérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pE€akUWU, MPENeIbHO J0IyCcTUMAas
koHueHTpauus [T/IK BemecTsa;

* WIIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKHX IOHSATHA M TNPUMEHATH ITH
MTOHSTHSI TIPU OMMCAHUU BEILIECTB U UX IPEBPAILCHHUI;

* UCMOJb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY JUISI COCTaBiieHUS (OpMysd BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIINN;

* ONIPEAEIATH BAJICHTHOCTDh U CTENEHb OKUCIICHNUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSX
pa3IMYHOTO COCTaBa, NPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy
coelMHEeHUl 1o (¢opMmynaM, BHJ XHUMHYECKOM CBsS3M (KOBaJEHTHas, WOHHai,
MeTaJuInYecKas) B HEOPraHUYECKUX COCTUHEHUSAX, 3apsij] HOHA MO0 XUMHYECKOH
¢dopmyre, Xxapakrep cpelbl B BOIAHBIX PAacCTBOpPaxX HEOPTaHWYECKHX COEIWHEHWUH, THUI
KPUCTAJNINYECKON PEIIETKN KOHKPETHOIO BELIECTBA,

* packpbiBaTh cMbIch [lepuonnueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MOHMMAaHME: OIKChIBaTh M XapaKTepu3oBaTh TabinuyHyto ¢opmy Ilepuoauueckoit
CUCTEMBbl XMMMUYECKHUX DJIEMEHTOB: pa3inyaTh IOHATHS «IJIaBHas moArpymma (A-
rpynna)» u «mnobounas mnoarpymnmna (b-rpynma)», maneie u OoibLINe MEPUOJBI,
COOTHOCUTh 0003Hau€HHs, KOTOpble HUMEIOTCS B MEPHOAMYECKOW Tabiuie, ¢
YHCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsia sipa, oolIee YUCIIo MIEKTPOHOB M PACHpPEIeNICHHE UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M HX
COEMHEHMI B IpeJeNax MaJbIX NEPUOJOB U TJIaBHBIX MOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJ1accu(UUUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XMMHUYECKHE
peakiuu (110 YMUCIy U COCTaBYy YUYacTBYIOLIMX B PEAKLUH BELIECTB, 10 TEIUIOBOMY
3G eKTy, 10 U3MEHEHUIO CTENIEHEH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMCHIBaTh) OOLIME U CHeHU(pUUECKHEe XMMUYECKHE CBOMCTBA
IIPOCTBIX M CJIO’KHBIX BEIECTB, IOATBEPAKAAs ONIMCAHUE IIPUMEPAMU MOJIEKYJISAPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

COCTABJIAITh YPABHEHUS JJIEKTPOJUTUYECKOM IUCCOLMALUMU KHUCIIOT, IIEJIOYeH W COJIeH,
MIOJTHBIC M COKpAIIEHHBIC YPAaBHEHUS pPEaKUii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIHid,
MOATBEPKJAIOIIMX  CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIHUH TOCPEICTBOM
COCTABJICHUS AJICKTPOHHOTO OallaHCa ATHX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 110 (HhopMyJie COCIMHEHHUS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJAUTH PACUETHI IO YPABHECHHIO XUMUYECKON PEaKIny;

coONMOaTh  TpaBWJIa  [OJIb30BAHHMSI  XMMHYECKOH TOCYyIOl ¥ J1abopaToOpHBIM
o0OpyJIOBaHUEM, a Tak)Ke MpaBUja OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITOJHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB 1O TOIYYCHUIO
1 COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKINH, MOJATBEPIKIAIONINE KadeCTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpHIA-, OpoMHI-, HOAMI-, KapOoHatr-, Qocdar-,
CUJIMKAT-, CyJab(aT-, TMIPOKCHA-UOHBI, KaTUOHbl AMMOHMS M HOHBI HM3yYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;

MIPUMEHITh OCHOBHBIE OINEPALNU MBICIUTEIBHON NEATENbHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHME, OOOOIIEHHE, CHUCTEeMAaTH3aIMI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBS3€M — i1 M3Y4YEHMs] CBOWMCTB BELIECTB M XMUMHMUYECKHX DPEAKIMM, €CTECTBEHHO-
Hay4YHble METOIbl [O3HAaHMS — HAONIOJEHHWEe, HW3MEpPEeHUue, MOJIEIMPOBaHHE,
HKCHEPUMEHT (peasibHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (POBbIe)
n/m TeM IPOrpamMMbl Bcero Kontposnubre HpakTuieckue oOpa3oBaTebHbIE pecypchl
padoThI padoTshI
Pasnean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMmusi — BakHas o00JacTh
€CTCCTBO3HAHUA u Bubimoreka HOK
11 MPaKTUYECKON AeATeIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YyesloBeKa
BemecTBa n XuMu4eckue bubnnorexa [{OK
12 peaxkiuu 20 2 1 https://m.edsoo.ru/7f41837c
Hroro o pazneny 25
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue bubnnorexa [JOK
2.1 00 okcumax 6 0 1 https://m.edsoo.ru/7f41837c
Bonopoa. [Tonsitue o kucnorax bu6nmorexa LIOK
2.2 U CONSIX 8 0 1 https://m.edso0.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubnmorexa LIOK
2.3 OCHOBaHHMSIX 5 1 https://m.edso0.ru/7f41837c
OcHOBHBIE KJ1acChl bubmuoreka [{OK
2.4 HEOPraHWYECKUX COCIUHEHUN 9 1 1 https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 28



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

Pasznea 3. llepuoaguueckuii 3axoH u [lepuoagnueckasi cucrema xummnuecknx 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[Tepuoauueckuit 3aKOH u
[Teproaudeckas cucreMa Bu6mmorexa [IOK
31 xumuyeckux semento JI. W. 4 0 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
Xumuueckast CBS3b. .
bubmnorexa IIOK
3.2 Oxucnurentno 9 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bubnunoreka LIOK
Hroro no paspeny 13 https://m.edso0.ru/7f41837¢
bubnunoreka LIOK
Pesepproe Bpems 2 0 https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 bubamorexa [JOK
[TPOTPAMME 68 4 https://m.eds00.ru/7f41837¢
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9 KIIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/mn HaumeHnoBaHMe pa3/je/ioB U TeM IPOrPaMMBbI (uudposbie)
Bcero Konrpoasbnsbie | [IpakTnueckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypcbl
Pa3zgea 1. BenmecTBO M XUMHYECKHE pPeaKkmuM
[ToBTOpEeHUE 1 yroyOieHne 3HaHU OCHOBHBIX bubmuorexa [IOK
1.1 4 1 0 _
pazzenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubnnorexa [JOK
1.2 . 4 0 0 _
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnnoreka [JOK
1.3 8 1 1 _
XHUMHYECKUE PEaKIIUU B PaCTBOPAx https://m.edsoo.ru/7f41a636
Htoro no paznemny 16
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 OO0m1as XxapakTepucTUKa XUMHYECKUX 2JIEMEHTOB 4 0 1 bubnnorexa [JOK
' VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOmiass  XapakTepUCTUKA  XUMHYECKUX
2.2 BHeﬁeHTOB Ii/lA-f mel. Cepa wu eé 7 1 0 bubmorexa LIOK
' PYIHIBL. p https://m.edso0.ru/7f41a636
COCTUHEHUS
OO6mas XapaKTEePUCTUKA XUMUYECKHUX
2.3 BHeﬁeHTOB VAI-)F Fr)H)I A3zot, dochop u ux 8 0 1 bubmorexa LIOK
' PYIHAL ’ p https://m.edso0.ru/7f41a636
COCTMHEHUS
OO0mass  XapakTepUCTUKA  XUMHYCCKHX
24 BJIGHI\;CHTOB pIVA-Il)" nel.  Yriepoa w 9 1 2 bubmmorexa HOK
' . PYIIBL. P https://m.eds00.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 28
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Pa3zgen 3. MeTa/IbI M X COEIUHEHU S

3.1 OO6mue cBoiicTBa METaIIOB 4 ﬁ]?tiﬁ?/ﬁiﬁii?ﬁ? £41a636
3.2 Baxxueiine MeTaibl U UX COeIUHEHUS 14 ﬁ]?tiﬁ?/ﬁiﬁii?ﬁ? £41a636
Hroro no pazueny 18
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemectBa 1 mareprainsl B )KM3HU 4EJIOBEKA 3 EH6H?OTeKa LOK
https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 EH6H?OTeKa LOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Ne | Tema ypoka KosmuectBo yacos Jara nzyueHus DIIEeKTpOHHBIE UPPOBBIC
Bcero Konrtp. IIpaxr. IInan daxkt 00pa3oBaTeNbHbIE PECYPChI
paboTbl | paboTHI

1. [Ipeamer xumuu. BemecTBa u ux cBoiCTBa. 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

2. [TpakTuueckas padota. [Ipuemsl 1 1 bubnuotexa [JOK
oOpaleHHs ¢ XUMHYECKUM https://m.edsoo.ru/ff0d210c

obopynoBanuem. T/6

3. Mertoabl u3ydeHus: XuMuu. ArperaTHoe 1 bu6nmorexa LIOK
COCTOSIHHE BEIIECCTB. https://m.edsoo.ru/ff0d210c

4. Yucrele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [IOK
pas3zeneHus CMECEH. https://m.edsoo.ru/ff0d210c

5. [TpakTudeckas padora. Habmronenwus 3a 1 1 bubmmoreka [JOK
ropsimieit ceevoit. T/0. https://m.edsoo.ru/ff0d210c

6. AMY. XUMUYECKHE DJIEMEHTHI. 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0d210c

7. Ilepronnueckas cucTeMa XUMHUYECKHUX 1 bubnuotexa [JOK
3JIEMEHTOB. 3HAKH XUMHUYCCKUX DJIEMCHTOB. https://m.edsoo.ru/ff0d210c

8. Xumnaeckue ¢hopmysbl. OTHOCUTETBHAS 1 bubnuotexa [JOK
MOJICKYJISIpHAs Macca. https://m.edsoo.ru/ff0d210c

9. MaccoBas 1071 3JIEMEHTa B MOJIEKYJIE. 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c

10. BaneHTHOCTS. 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0d210c

11. Cocrasnenue (HopMyIl IO BaIEHTHOCTH. 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d210c

12. XUMHYECKUE peakiuu. XUMUYECKUE 1 bubanoreka LJOK
YpaBHCHHS. https://m.edsoo.ru/ff0d210c
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13. Tumbl XUMUYECKUX PEAKLIUM. bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

14. 0000menune. CocraBiieHHE XUMAYECKUX bu6nmoreka [IOK
ypaBHEHHUIA. https://m.edsoo.ru/ff0d210c

15. KonTponpHas padora. bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

16. [TpakTuueckas pabora. AHanu3 noussl. T/6. bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

17. Crpoenue atoma. M3oTormbl bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

18. CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB. bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c

19. DNEKTPOHHBIC OPOUTAIIH. bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

20. DnekTpoHHO-Tpaduueckue HopMyIIbl bubnnoreka [JOK
aTOMOB. https://m.edsoo.ru/ff0d210c

21. Honnas cBs3b. CTeleHb OKUCICHUS. bu6nmorexa LIOK
https://m.edsoo.ru/ff0d210c

22. KoBanentHas cBs3b. bubmmoteka IIOK
https://m.edsoo.ru/ff0d210c

23. Tunbl KOBaJIGHTHOM CBS3U bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c

24, O6006menue «CTpoeHue atoma. bubmnoreka IIOK
XUMHYECKas CBSI3bY. https://m.edsoo.ru/ff0d210c

25. KonTtponpHas pabora. bubmuoreka [IOK
https://m.edsoo.ru/ff0d210c

26. Bo3nayx u ero cocras. bubnuoteka [JOK
https://m.edsoo.ru/ff0d210c

27. Kucnopona: crpoenne Monexyisl, bubmuorexa [IOK

MI0JIy4YEHUE, CBOMCTBA, 3HaueHHue. O30H.

https://m.edsoo.ru/ff0d210c
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28. Okcupl. bubnuorexa [{OK
https://m.edsoo.ru/ff0d210c
29. O606menue «Ctpoenue aroma. Kucmopos. bu6nmoreka [IOK
Bozmyx». https://m.edsoo.ru/ff0d210c
30. OObemHast 10J1s1 Ta30B B CMECH. bubnnorexa [{OK
https://m.edsoo.ru/ff0d210c
31. Pe3epBHBIE yackl bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c
32. PeszepBHbIe yachl bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c
33. [TpakTuueckas pabota. [lonyuenue, bubnnorexa [JOK
coOHpaHHe U PAaCIO3HABaHUE KHCIOPO/Ia. https://m.edsoo.ru/ff0d210c
T/b
34. Bomopon: ctpoenue MOJeKyJibl, CBOMCTBA, bubmmoreka [JOK
pUMCHEHHE. https://m.edsoo.ru/ff0d210c
35. [Ipaktudeckas padora. [Tomydenue, bubmmoreka [JOK
coOMpaHHe U paclo3HaBaHUE BOJAOPO/IA. https://m.edsoo.ru/ff0d210c
T/b
36. Kucnotsl. bubnuoreka [{OK
https://m.edsoo.ru/ff0d210c
37. Comn. bubmmoreka [IOK
https://m.edsoo.ru/ff0d210c
38. KonuuecTBo BemecTBa. ModsipHast Macca. bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c
39. Momnspasiii 00beM. 3akoH ABOTaapo. bubnuoteka [JOK
https://m.edsoo.ru/ff0d210c
40. PacueTsl 10 XUMHYECKUM YPaBHEHHUSM. bubmuoreka [IOK
https://m.edsoo.ru/ff0d210c
41. Pemenne 3amau. bubanoreka LJOK

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

42. Boma. OcnoBanus. bubnuorexa [{OK
https://m.edsoo.ru/ff0d210c
43, PactBOphl. MaccoBas 107151 BellleCTBa B bu6nmoreka [IOK
pacTBope. https://m.edsoo.ru/ff0d210c
44, Pemenue 3agau. MaccoBas /107151 BelecTBa bubnnorexa [{OK
B pacTBOpE. https://m.edsoo.ru/ff0d210c
45. [Ipaktuyeckas padora. [IpuroroBnenue bubmmoreka [JOK
pacTBopa C ONpeaeICHHON MacCOBO# 0ICH https://m.edsoo.ru/ff0d210c
Bewecrsa. T/b
46. O060061eHue 10 TeMe «BaxHelme bu6nmorexa LIOK
IPEICTaBUTEIIN HEOPraHMYECKHUX BEILECTBY. https://m.edsoo.ru/ff0d210c
47. Oxkcuppl: Ki1accu(uKams, CBOMCTBA, Bbubnunoreka LIOK
HOJTyYCHHE. https://m.edsoo.ru/ff0d210c
48. OcHoBanusl: K1accu(UKaIms, CBONCTBA, bubmmoreka [JOK
HOJTyYCHHE. https://m.edsoo.ru/ff0d210c
49. Kucnotsr: kinaccudukarys, CBOMCTBA, bu6nmorexka LIOK
MOJTyYCHUE. https://m.edsoo.ru/ff0d210c
50. Conu: xnaccudukanus, CBOICTBa, bu6nmoteka [IOK
MOJTyYCHUE. https://m.edsoo.ru/ff0d210c
51. ['eHeTnueckas BA3b KIIACCOB COCIMHEHUH. bubmuoreka [{OK
https://m.edsoo.ru/ff0d210c
52. 0000menue Mo teme «OCHOBHBIE KJIACCHI bubmnoreka IIOK
HEOPraHUYECKUX COCTUHCHUIY. https://m.edsoo.ru/ff0d210c
53. [TpakTuueckas paboTa. bubnmnoreka [JOK
DKCcIepUMEHTATbHBIC 33/1a49H 110 TEME https://m.edsoo.ru/ff0d210c
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
coenuHeHui». T/b
54, Kontponbnas pabora «Baxkueiimme bubnuotexa [JOK

Hpe,ZICTaBI/ITeJ'II/I HeOpFaHI/I‘-IeCKI/IX
COCTUHEHUINY.

https://m.edsoo.ru/ff0d210c
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55. Pabota Haj ommOKaMH. 1 bubnuorexa [{OK
https://m.edsoo.ru/ff0d210c
56. EcrecTBeHHbIEC ceMeCcTBa XMMUYECKUX 1 bu6nmoreka [IOK
3JIEMEHTOB. AM(OTEPHOCTb. https://m.edsoo.ru/ff0d210c
57. OtkpeiTue [leproauyueckoro 3aKkoHa U €ro 1 bubmmoreka [JOK
3HaYCHHUE. https://m.edsoo.ru/ff0d210c
58. [Tepuoanueckasi cuctema 371€MEHTOB. 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c
59. XapakTepucTUKa 3JIEMEHTA I10 €ro 1 bubnnoreka [JOK
nosnoxenuto B [1C. https://m.edsoo.ru/ff0d210c
60. CTeneHb OKUCIICHHUS. 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d210c
61. OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuoreka [{OK
pEaKIIHH. https://m.edsoo.ru/ff0d210c
62. CocraBiieHUE ypaBHEHUN METOI0M 1 bu6nmorexa LIOK
3JIEKTPOHHOTO OajtaHca. https://m.edsoo.ru/ff0d210c
63. [ToBTopenue. Ctpoenue BemecTra. Kimaccot 1 bubmuorexa [IOK
HEOPTraHUYECKUX COCTUHEHUH. https://m.edsoo.ru/ff0d210c
64. [ToBTOpenue. ['eneTnueckas CBsi3b KIacCOB 1 bubmuorexa [IOK
COE/IMHEHHUH. https://m.edsoo.ru/ff0d210c
65. HToroBast KOHTpoNbHAs paboTa. 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c
66. PabGora Hag ommmbOkamu. Pemenue 3amauy. 1 bubmmoreka IIOK
https://m.edsoo.ru/ff0d210c
67. Heoprannueckue BeniecTBa B KU3HU 1 bubnmnoreka [JOK
4eJI0BeKa. https://m.edsoo.ru/ff0d210c
68. Heoprannueckue BeniecTBa B KU3HU 1 bubnmnoreka [JOK
4eJI0BeKa. https://m.edsoo.ru/ff0d210c
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne KoaunuyecrBo 4yacos Jlata u3y4eHust DJIEeKTPOHHBIE
] Tema ypoka nudpoBbIe
n/m Beero | Kourp.| Ipakr.| I1l1an Paxr 06pa3oBaTeNLHbI
padoTel | padoThI pecypebl
13 u IIC e eme . . Meunneneesa.
. u XI/IMI/I‘I3CKI/IX 37eMEeHTOB /] 1591 (S3) “Ba BuGmorexa LIOK
1 TPOEHHE aToMa. 3aKOHOMEPHOCTH B M3MEHEHHU CBOHCTB 1 0 0 https://m.edso0.ru/00adb59e
XHMIYECKHX DIIEMEHTOB MEPBLIX TPEX IEPHOIOB. Bunpl https://m.eds00.ru/00adb6b6
XUMHUYECKOHN CBA3U.
OO6pazoBaHue XUMUYECKOM CBSI3U M TUIIbI KPUCTATITUYECKUX bu6moreka [JOK
2. . 1 0 0 https://m.edso0.ru/00adbacé
pemiétok. Crenens okucnenus u OBP. e :
3 Knaccupukanmss W HOMEHKIATypa  HEOPraHUYECKHX 1 0 0 bubnuorexa LIOK
' BellecTB. | cHeTHUeCKas CBS3b. https://m.edsoo.ru/00adb7e2
4 Kontponpaast pabora Nel mo Tteme «IloBropeHue u 1 1 0
' yriayOiieHre 3HaHUH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiacca»
Krnaccupukanus XUMHUECKHX peakUMid M0 pa3IudyHbIM bubnnoreka [JOK
5. npusHakaM. I[IOHATHE O TOMOTEHHBIX M TE€TEpPOreHHbIX 1 0 0 https://m.eds00.ru/00adbcbO
peakuusx
6 [ToHsiTHE O CKOPOCTH XUMHYECKON peakuuu. DakTopsbl, 1 0 0 Bubmorexa [JOK
' BJIUSIOLIUE HA CKOPOCTh XUMUYECKOM PEAKIIUU. https://m.edsoo.ru/00adbe9a
7 Ilonatne 0  XUMHYECKOM  paBHOBeCHMH.  DakToOpHI, 1 0 0 bubmuorexa [JOK
' BIIMSAIOIINE HA MOJ0KEHHE XUMUYECKOIO PABHOBECHS https://m.edsoo.ru/00adc28c
8 OKHCIUTENTEHO-BOCCTAHOBUTENIHHBIC PEAKIIUH. 1 0 0 bubmoreka IIOK
' https://m.edsoo.ru/00adcade
9 Onexktponutuyeckass aucconuanus. CuibHble U Cia0ble 1 0 0 bu6mmoreka LIOK
' BIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
10 Teopust  2IEKTPOJUTHYECKOM — auccouranuu. HoHHBIE 1 0 0 Bubmoreka [JOK
' YPaBHEHUs peaKIMi https://m.edsoo.ru/00add448
XHUMHUECKHE CBOMWCTBAa KHMCJIIOT M OCHOBaHHM B CBETE bubmunoreka LIOK
11, 1 0 0 https://m.edsoo.ru/00add5d8
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MPEACTABICHUI 00 AJIEKTPOTUTHICCKON AUCCOMAIIIHI

XHWMHYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHUNA 00 bubmnorexa [IOK
12. . https:
3JIEKTPOJIUTUYECKON AUCCOMALINT ttps://m.edsoo.ru/00add8b2
13. [TonsiTue o ruaponuse coneun Bbubnnoreka LIOK
https://m.edsoo.ru/00add9d4
14 O00011IeHrEe U CUCTEMATH3als SHAHUH bubmuoreka IJOK
: https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1. bubmunorexa [IOK
15. ;
«PemieHne SKCIEpUMEHTAIBHBIX 33]1a49» https://m.edsoo.ru/00addbfa
16 Kontponbaas pabora Ne2 mo teme «DIeKTpoIUTHYECKAs bubmnorexa [JOK
' aucconuanys. XMMAYECKHE PEeakIMi B paCTBOpax» https://m.edsoo.ru/00addecQ
OO01mmas xapaKTepUCTUKA TAIOTCeHOB. XUMHUYECKUE CBOMCTBA bubnuorexa LIOK
17. httos:
Ha MpUMepe XJjiopa ttps://m.edsoo.ru/00addfe2
18 XnopoBogopoa. CossiHasi KUCJIOTa, XUMUYECKHE CBOMCTBA, bubmnorexa [JOK
' MOJIy4YeHue, NpUMEHEHUE https://m.edsoo.ru/00ade104
19 [IpakTuueckas padora Ne 2 no teme «Ilomydyenue consHoit bubmmorexa [IOK
' KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
20 Brruncnenus no ypaBHEHUSIM XMMHYECKUX PEAKLIMM, €CIH bubnnoreka [JOK
' OJIMH M3 PEareHTOB JIaH B U30bITKe https://m.edsoo.ru/00ade488
OOmast  xapakrtepuctuka  sneMeHToB  VIA-rpymnmsl. BH6JH’I0'TeKa LOK
21. AnnorponHsle Monupukanuu cepsl. Haxoxnenue cepbl U hitps://m.edso0.ru/00ade64a)
€€ COEIMHEHMI B IpUpoAe. XUMHUYECKHUE CBOMCTBA CEPHI .
29 CepoBomopoi, cTpoeHHE, (PUINYECKUE U XUMHYECKHE Bubmorexa [JOK
' CBOMCTBA. https://m.edsoo.ru/00ade64a
23. Oxcupl cepbl. CepHUCTast KUCIIOTA. bubnuoreka LIOK
https://m.edso00.ru/00ade802
24 CepnHast kucioTa, (pU3MUECKME M XUMHYECKHE CBOICTBA, Bubmuorexa LIOK

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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XuMmudeckue p€aKkuuu, JICKamue B OCHOBC

IIPOMBIILIJIEHHOTO HOJTyYEHUS CepHOI KHCIIOTBHI. Bu6auoreka [IOK
25. XHUMHUECKOE 3arpsi3HEHUE OKpYKarolen cpenbl https://m.edsoo.ru/00adec8a
COCIMHCHHSMU Cephl. BhIYKCIIeHre MacCOBOM JTOJIM BBIXO/Q https://m.edsoo.ru/00adec8a
IIPOJYKTA peakLuu
26 O6o0menre W cUCTeMaTu3alus 3HaHUM 10 TemaMm
' «I"anorens» u «lloarpynmna cepbi»
97 KonrponsHas padora Ne3 mo teme «l"anmorensl. [loarpymnmna BH6JIH.0TeI<a LOK
' KHCIIOPOJIa». https://m.edsoo.ru/00adec8a
OOmast xapakTepucTHka 3JIeMeHTOB VA-Tpymnmbl. A3OT, BuGmmorexa LIOK
28. i)zzg}z:;:;paHeHHe B mpupojie, GU3NYecKue U XUMHUECKUE https://m.edsoo.ru/00adeead
29 AMMUak, ero (QU3WYECKUe U XUMHYCCKHE CBOMCTBA, Bu6anoreka LIOK
' MOJIy4eHHUE ¥ IPUMEHEHHE. https://m.edsoo.ru/00adf004
30. PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHIA
31 Conu amMmMOHUS.
3 [IpakTrueckas pa(EOTa Ne 3 no teme «Ilonyyenune ammuaka, bu6mmoteka [IOK
H3YyYEHHUE ETO CBOMCTB) https://m.edso0.ru/00adf180
33, A3OTHAas KUCOTa, €€ (U3NUecKre U XUMUYECKUE CBOMCTBA Bubmmrorexa [IOK
https://m.edsoo.ru/00adf306
34 ®ochop. Oxcun dochopa (V) u dochopnas kuciora, Bubmmoreka LIOK
' ¢u3nyecKkrue 1 XUMUYECKHE CBOMCTBA, MOITYYeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanre HUTpaTOB, cojielr amMmMoHHS U (ochaToB B bubmunorexa [JOK
35. KayecTBE  MUHEpalbHbIX  yAOOpeHMid.  3arps3HeHHe https://m.edsoo.ru/00adfc20
TPUPOJTHON CPeJIbl COETMHEHHMSIMHU a30Ta U CEPBI. https://m.edso0.ru/00adf518
36 VYrinepon, pacmpocTpaHeHue B mpupojae, (U3MUecKue u Bbubmuoreka LIOK
' XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl  yriepoja, UX (HU3MYECKHE W XUMHYECKHE
37. CBOMCTBA. DKOJOIMYECKHE HpOOJIEMBI, CBS3aHHBIE C Bubmiorexa HOK

okcuoMm yriepoaa (1V).

https://m.edsoo.ru/00adfebe
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bubmunoreka LIOK

38. YTOIbHAA KUCIOTA 1 €€ COn https://m.edsoo.ru/00ae006¢
[Ipaktnueckass pabora Ne 4 mo Tteme "[lomyueHue
39 IJ)1el<ucnoro ra3I; KauectBennas peakuuss Ha Ka }g)HaT- bromorexa [IOK
' T i ’ peaxt p https://m.edsoo.ru/00ae027e
HOH
40 [lepBoHayanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX bubmmorexa [IOK
' KaK O COCJMHEHHUsX yIiuepoaa https://m.edsoo.ru/00ae054e
a1 K o bu6mmoreka IJOK
: PCMHHH H €10 COCIMHCHUA https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemienue sxcrepruMeHTaIbHBIX Bubmuorexa [JOK
42. 3aga4y  mo Teme «BaxHelme HeMETaIBl M HX https://m.eds00.ru/00ae0bf2
COEJIMHEHU S
43 O06o0mieHne ©  CcHCTeMaTU3alus 3HAaHWA 10  TEMe
' «BaxHelnme HeMeTaulbl U UX COSAUHEHUS»
44 KoutponbHas pabora Ned mo Teme «Baxkueiimue bubmunorexa [JOK
' HEMETAJJIbl U UX COCTUHECHUS https://m.edsoo.ru/00ae0e18
OOmiass XxapakTepUCTUKa XHMHYECKUX JJIEMEHTOB —
45 METAUIOB. MeTandeckas CBSI3b M METaluIMdecKas bubmuoreka LIOK
' KpUCTaJUIMYecKass  pewmérka.  Dusnyeckue  CBOMCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
16 XUMHYECKHE CBOMCTBA METAUIOB. JIEKTPOXUMHUYECKHUH Bbubnuorexa LIOK
' PAL HAIIPSKEHUN METAJLIOB https://m.eds00.ru/00ae1156
O6mme cnocoObl  monydeHuss MerauioB.  CriaBbl
47 BLII‘IIII/ICJ'IGHI/ISI o aBHeHI/?:M XAMUYECKUX PEAKIUH, eCliv bubmmorexa [IOK
' yP peaKiu, https://m.eds00.ru/00ae1156
OJIMH U3 PEareHTOB COJIEPKUT MPUMECH
48 [ToHsiTHE O KOPPO3UU METAILIIOB butmorexa LIOK
' PP https://m.edsoo.ru/00ae1278
bubmuoreka IIOK
49. [Henotnere meTanbt https://m.edso0o.ru/00ae14b2
50 Oxcuabl ¥ THAPOKCUBI HATPUS U KAIIUA bubnuoreka [JOK
' https://m.edsoo.ru/00ae14b2
51 Illenoyno3eMeNbHBIC METAIBI — KAJIBITMA M MarHui bubmmoreka IIOK

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52. Baxxuelmnme coenMHEHNS KA Bbubnnoreka LIOK
https://m.edsoo.ru/00ae15e8
53 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS bubmuoteka LIOK
: https://m.edso00.ru/00ae1886
54 [IpakTrueckas padora Ne 6 mo teme "JKECTKOCTH BOJABI U bubmnorexa [TOK
' METO]Ibl €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
. bubnunoreka [IOK
95, Amomminii https://m.edsoo.ru/00aelc64
56 AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHAA bubmuoreka LIOK
: https://m.edsoo.ru/00aelc64
Bu6nuoreka IJOK
57 Keneso https://m.edsoo.ru/00ae1d86
Oxcuibl, TUIAPOKCHU/IBI U COJIU JKele3a bubnuorexa LIOK
58 (1) uenesa (1) https://m.eds00.ru/00ae35¢6
[IpakTuueckas pabora Ne 7.
Bu6nmoreka IJOK
59. PemeHHcE SKCIIEPUMEHTAIBHBIX  33Jad [0  TEME https://m.edso0.ru/00ae3des
«BaxxHeinme MeTajljibl 1 UX COCAMHEHUSI
Bbluucnenus no ypaBHEHUSIM XMMHUYECKUX PEAKLMM, eciu
60 OJIMH U3 PEareHTOB JIaH B U30BITKE UM COAECPKHUT IPUMECH. bubnnoreka [JOK
' BblunciieHus MaccoBO# 10/ BBIXO/A HPOLYKTA PeaKIUH https://m.edso0.ru/00ae1750
61 OO6o0Omenne W cuUcTeMaTH3allds 3HAHWK TI0  TeMe
' «BaxkHeumnme MeTaibl U UX COETUHEHUSI
62 KonTponbnast padora Ne5 no teme «Bakneiime MeTamibl
' U UX COCOUHEHUD)
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM KU3HU YEIOBEKA bubmuoreka ITOK
' https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHNE OKPYKAIOILEH Cpebl bubmmoreka [JOK
' https://m.edso0.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOJIOTHUECKUX MPodIeM bubmuoreka ITOK
' https://m.edso0o.ru/00ae4270
66 PesepBubIil ypok. O6001IeHIE ¥ CHCTEeMAaTH3allus 3HAHUT Bubnuoreka ITOK

https://m.edsoo0.ru/00ae0d0a
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PesepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3alus 3HAHUH

bubmuoreka LIOK

67. 1 https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001ICHIE ¥ CHCTeMAaTH3alus 3HAHUH 1 bubnuoreka [JOK
: https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME 68
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI5S1 YYEHUKA

. Xumus, 8 xmacce/ T'abpuensa O.C., OctpoymoB W.I'., CmamkoB C.A. Mocksa:
[Ipocsemenue, 2022

i Xumus, 9 kmace/ Tabpumensn O.C., OctpoymoB W.I'., CnaaxoB C.A. Mockaa:
[Ipoceemenue, 2022

o Tabmuupr: Ilepuoguyeckas cuctema xumuueckux djeMeHToB J[. M. Menneneera,
Ta0JIUIa PACTBOPUMOCTH, JICKTPOXUMHUYCCKUN DSl HAPSDKCHHSI METAILIIOB

. 3a7ayHUK 10 XUMHH, 8 KJIacC: JJIS ydalluxcs o0Ieo0pa3oBaTeIbHbIX OpraHU3arui/
Kyzuenosa H.E., Jleskun A.H. — Mockasa: [IpocBemenne/Bentana-I'pad, 2023

METOIANYECKHUE MATEPUAJIBI IJ151 YUUTEJIA
o ODepepanbHasg pabouasi IporpaMMa OCHOBHOTO OOIIero o0pa3oBaHus. XUMUs,
0a30BbIil ypoBeHb (17151 8-9 Ki1acCOB 00pa30BaTEIbHBIX OPraHU3aIINi).-
Munnpocsenienust Poccun, MHCTUTYT conepskanus U MeTofoB ooyuenus uM. B.C.
Jlequena, 2025 rom.
e Peanuzanusa-rpedoBanuii-OI'OC-ocHOBHOT0-00111€r0-00pa30BaHusl. -
e Meroauueckoe-mocoodue-mist-yautens. pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/
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