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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHH Ha ypOBHE OCHOBHOT'O 00IIeTr0 00pa30BaHuUs COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTENbHON HpPOTrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npencraBieHHbix B ®I'OC OO0, ®OIT OO0, a Takke Ha OCHOBE
benepanbHOl pabodyeil mporpaMmbl BOCHUTAHHS M C Y4YETOM KOHLEMIUHU MpernojaBaHus
y4eOHOro npeameTa «XuMus» B 00pa3oBaTeIbHbIX opranu3anusix Poccuiickoii denepamuu.

[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 |
CTPYKTYpPUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpaMMbl 10 XUMUH, ONPEAEIAET KOJTUYECTBEHHbIE
U KA4EeCTBEHHBIE XapaKTEPUCTHKU COAEpKAaHMS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
M3YYCHHS] XUMHUH C YYETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKUA Y4e€OHOTO
nporiecca, BO3pacTHBIX OCOOCHHOCTEH 00ydJaIONIMXCsl, ONPEACIsieT BO3MOXXHOCTH TpeaAMeTa JUis
peaninzauuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 0011eT0 00pa3oBaHus, a TaKXKe TPEOOBaHUHN K pe3ysbTataM 00y4eHUs XUMUU
HAa YpOBHE Ileliel H3y4yeHUsl 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, BAXKHYIO 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 AKOJIOrMYECKO 0€3011acCHOCTH, IPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CrocoOCTByeT peanuzanuu BO3MOXKHOCTEM TUIs CaMOpa3BUTHUS u
(dbopMUpOBaHUS KYJIbTYpbl JTUYHOCTH, €€ oO0meld M (pyHKIMOHAIBHON TPaMOTHOCTH; BHOCHUT
BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHHUS U TBOPUYECKUX CHOCOOHOCTEH 00ydaroluxcs, HaBBIKOB MX
CaMOCTOSITENIbHON yueOHOH JesTeNbHOCTH, IKCIIEPUMEHTAIbHBIX U UCCIIEA0BATEIbCKUX 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 TPUPOJBI M UYEJNOBEKa, SBISETCS OTBETCTBEHHBIM JTamoM B (QOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOH T'PaMOTHOCTH  OOyYaroluxcs; crocobcTByeT  (hOPMHUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IMPHUPOJE, K YEIOBEKY, BHOCUT
CBOH BKJIaJ B 9KOJIOTHYECKOE 00pa30BaHKUE 00YUYaIOIIUXCH.

JlanHble HampaBiIeHHs B OOYYEHHM XMUMHM O0O€CHedMBarOTCs cHeruuKoil coaep KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBJSETCS TMEAarorTHYecKd aJanTHUPOBAHHBIM OTPaKEHUEM
0a30B0Oif HAyKH XMMHHU Ha ONPEIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHHE
00y4aIOIUMUCS CHCTEMBI MIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTAaHUYECKOW XUMHUH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHMYeCKOM XUMHUH.

CrtpykTypa coaep:kaHHsI MPOrpamMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ msyudeHuto. CoJepikaHue CKIIAJbIBACTCAd M3 CHCTEMbI MOHITHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl IMOHATHA O XUMHUYECKOW peakmuu. O0e ITH CHUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl 10 NPUHLHUITY IOCJIEIOBATEIbHOTO Pa3BUTHs 3HAHUII HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUIM Pa3HOT0 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 PacCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU IIOJNYYEHHBIX H
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 3HAHMIO U METOJaM II03HaHUs B Hayke. M3ydyeHne xumun
IIPOUCXOJUT C TPUBJICUEHUEM 3HAHMM U3 paHee U3YYEHHbIX YYEOHBIX IIPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipu n3ydyeHur XUMHUM IPOUCXOAUT (GOPMHUPOBAHUE 3HAHUIM OCHOB XUMHUYECKOM HAayKH Kak
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH Y€JI0BEKa M KaK OJHOI0
13 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajlaua y4yeOHOro HmpeaMera COCTOUT B (hOPMHUPOBAHUU
CHCTEMbl XUMHUYECKUX 3HAHUH — BaKHEMIIMX (DAKTOB, NMOHATHI, 3aKOHOB U TEOPETUYECKHUX
MIOJIOKEHUH, JOCTYMHBIX OOOOLICHUH MHPOBO33PEHUYECKOIO XapakTepa, f3blka HayKH, B
IPUOOLICHUN K HAYYHBIM METOJIaM ITO3HAHUS NPH U3YYEHUH BEILECTB M XUMUUYECKUX PEakLuil, B
GbopMHpOBaHMM W pa3BUTHH TI03HABATEIFHBIX yMEHUH W WX TNPUMEHEHUH B Y4eOHO-
MIO3HABATEIbHON U y4eOHO-HCCIIEA0BATENbCKON NESITENbHOCTH, OCBOCHUH TPaBHiI 0€3011acHOTO
oOpalIeHus C BEUIECTBAMU B IIOBCETHEBHON KU3HU.

[Ipy m3ydyeHuH XMMHUM Ha yYpOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI Ba)KHOE 3HAYCHHE
MPUOOPETN TaKUE 11U, KaK:

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

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

- oOecrieueHre yCIOBUM, CHOCOOCTBYIOIIUX TMPUOOPETCHUIO OOYyJarOIIMMUCS
OTbITa Pa3HOOOPa3HOM MEATENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOUEBBIX HABHIKOB
(KTIOYEBBIX KOMIETEHIIMI), WMEIOIUX YHUBEPCAIbHOE 3HAY€HWE I Pa3UYHBIX BUJOB
JeSITeNIbHOCTH;

- dhopmupoBanre o6mel (yHKIIMOHATFHON U €CTECTBEHHO-HAYYHON 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 TYMAaHUCTHUECKUX OTHOIICHHUN, MOHUMAaHUS
IIEHHOCTH XMMUYECKHX 3HAHWUU JUI BBIPAOOTKH KOJOTHUECKH IEJIECO00Pa3HOTO MOBEICHUS B



ObITY W TPYIOBOM [EATENBHOCTH B IIENIAX COXPAHEHUS CBOETO 3J0POBbS M OKpYKarolei
MPUPOIHOMN CpeNbl;

- pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, 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 U3YyYCHUS XUMHH Ha YPOBHE OCHOBHOT'O OOIIIETro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJEIIIO).

COJEPKXAHHUE OBYUEHUSI
8 KJIACC IlepBoHayajibHble XUMHYECKHE 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 BelIeCTBA. 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.

KommuectBo BemectBa. Mosib. MousipHass macca. B3anmocCBsA3b KOJIMYECTBA, MAacChl U
qHClia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacuérhl mo hopMyiiaM XUMHUECKUX COCIMHCHHIA.

Ou3ndyecKkue W XUMHUYCCKHE SIBIICHUS. XHMHUYECKas pEakmus W e€ TpH3HAKUh. 3aKOH
COXpaHCHHS MacChl BEIIeCcTB. XUMUYECKHE ypaBHeHUs. Kiaccuduramnms XMMUYSCKUX PEaKIni
(coenrHEeHUsI, Pa3I0KEHHS, 3aMEILEHUs, OOMEHa).

Xumuueckuii IKcnepumenm. 3HAKOMCTBO C XMMHUYECKOM MOCyn0i, mpaBuiaMu paboThI B
nabopaTopuu U npuémMaMu oOpalieHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHHE U ONMCaHHE
¢u3nyeckux CBOWCTB 0Opa3lOB HEOPraHMYECKUX BELIECTB, HAOMOACHHE (UBNYECKUX
(nnaBiieHUE BOCKA, TasHUE JIbJ1a, paCTUPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJIEHCALlUs BOJIbI) U
XUMUYECKUX (TOpeHHe CBEYM, MPOKAJIMBAHWE MEIHOW INPOBOJIOKH, B3aUMOJCWCTBHE Meja C
KHUCJIOTON) sIBIEHUH, HaOJIOJ€HUEe U ONHCAaHME MPU3HAKOB NMPOTEKAHUS XUMHUECKUX PEaKIUi
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pas3lioKeHHe
rugpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOACHCTBHE XKee3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/ieleHMs] CMECEH: C MOMOIIbI0O MarHuTa, (UIbTPOBAHKE, BbIIIApUBAHUE,
TUCTUJUISIMS, XpoMarorpadus, MpoBEACHUE OYHCTKA TOBApEHHOW COJIM, HAOMIOIeHHE U
OMMCAaHUE pPEe3yJIbTaTOB IPOBEJIEHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MaccChl,
co3JaHue MojieNiel MOJIEKYJ (IITapOCTEP>KHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kucimopog — pleMEHT W IPOCTOE BEIIECTBO.
Haxoxnaenue kucnopona B npupoje, Gu3nueckue U XUMUYeCKUe CBOMCTBA (PEaKIuu TOPEHUs).
Oxcunpl. Ilpumenenue xuciopoga. CrocoObl MOMydeHHs] KHUCIOpoia B Jjaboparopuud u
npombIieHHOCTH. KpyroBopoT kuciopoaa B mpuponae. O30H — alyioTpomnHas MOIu(HUKaIus
KHCJIOPO/JIa.



TennoBorr >(dekT XUMHUECKOW peakIuu, TEPMOXHMUUYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMHUYECKHE pEaKIUU. TOMIMBO: Yrojib M METaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHHE
napHUKOBOTo 3¢ dekra, pa3pylieHrne 030HOBOTO CIOsL.

Bomopon — »nsnemenT u mpoctoe BeniecTBO. HaxoxkaeHue Boxopoga B HOPUPOAE,
(bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyyeHusi. Kuciorsl u comu.

Mousipablii 00BEM ra3oB. PacuéTel 110 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolcTBa BoAbl. Bojma kak pactBopurens. PactBopel. HacelieHHbIE 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 NpupoAHbIXx Boa. OXpaHa M OYHMCTKA
MIPUPOJHBIX BO.

Knaccudukanus nHeopranmyeckux coenuHeHuil. Oxcuapl. Knaccuduxaruss OKCHIOB:
cosieoOpasymolre (OCHOBHBIE, KUCIIOTHBIC, aM(poTepHbIe) 1 HecoleoOpasyromue. HoMmeHnkmarypa
okcu0B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHue okCcuaos.

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

Kucnotel. Knaccudukanus kucinor. Homenkinatypa kucioT. @u3ndyeckue U XUMMHYECKHE
cBorictBa Kucnor. Pan akrusHoctu mertauios H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coseid. @uznueckre 1 XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosneil.
I'eneTnyeckas CB3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:. KaueCTBEHHOE OIPE/IEICHUE COAEpX aHUS KHUCIOpoJa B
BO3/yXe, OJy4YeHHE, COOMpaHue, paclio3HaBaHUE M U3yUCHHUE CBOMCTB KUCIOPOAa, HAOI0AeHNE
B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIIOBHUSI BOZHUKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxapa), o3HaKOMJIEHHE C oOpa3laMd OKCHUIOB U OINUCAaHHE UX CBOWCTB, TMOJy4YeHHE,
coOupaHue, pacrmo3HaBaHUE U M3YyUEHUE CBOMCTB BOJOpoAa (TOpeHHe), B3aMMOCHCTBHE
Bogopoaa ¢ okcuaom meau (I) (Bo3MOKHO MCHONIB30BaHUE BUAEOMATEpUATIOB), HAOIIOIECHUE
00pas3IoB BEIIECTB KOJIUYECTBOM | MOIIb, HCCIeI0BaHNE OCOOEHHOCTEN PaCTBOPEHHUSI BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM aoJiei
pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeETaljlaMd (HaTpueM U KaJbLIUEM)
(BO3MOHO HCIIOJIb30BaHHWE BHUCOMATEPUATIOB), HCCIEAOBAaHUE OOpPa3l0OB HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHHE M3MEHEHHS OKPAcCKW WHIUKATOPOB B PACTBOpaAx
KHCIIOT U LIEeJI0OUel, n3ydeHue B3aumoieicTBus okcuaa Meau (1) ¢ pactBopom cepHOil KUCHOTHI,
KHCJIIOT C MeTa/llaMH, peakIuil HeUTpaau3aii, TMOJy4eHHEe HEePACTBOPHUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOTO METajlla PyTUM U3 PacTBOpPa COJH, PEUIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMme «BaxkHelIre KJ1acChl HEOPraHMYECKUX COSTUHEHUI.

epuoauveckuii 3axkoH U Ilepuoauyeckasi cucrema xumu4yeckux 3jiementos /I. U.
MenpeneeBa. Ctpoenne aToMOB. XMMHU4ecKas ¢BsA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuun

[TepBbie MOMBITKY KIACCU(DUKAITNN XUMUIECKUX JIeMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
9J€MEHTOB (IIEJIOYHBIE W IIEJTOYHO3EMENIbHBIE METAJUTbl, TaJIOTeHbl, HWHEPTHBIC Tas3bl).
DeMeHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCU/IBI.

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema XMMHUYECKUX 3J1IEMEHTOB /1.



. Menneneena. Kopotkonepunonnas u JUTMHHOTIEPHOIHAS dhopmbl
[Tepuonnueckoit cucrembl xumudeckux snemeHToB [l. M. MenneneeBa. Ilepunoabl u 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
. W. MeHnngeneeBa. XapakTE€pUCTUKA 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€HbI U rpaKJaHHH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHas U HEIOJIIpHas) CBSI3b.
DNEeKTPOOTPULATEIbHOCTh XUMUUECKHX 3JIeMEeHTOB. VIOHHAs! CBSI3b.

Crenenn OKUCJICHHUS. OKHUCIIUTENHFHO--BOCCTAHOBUTEILHBIE pEeaKIIvH.
[Iporeccrl okucneHrs u BOccTaHOBICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:. W3y4CHHE OOpPA3IOB BEUIECTB METANIOB W HEMETAJLIOB,
B3aMMOJICVICTBUE THIPOKCHA IIMHKA C PACTBOpPaMU KHUCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIMil (rOpeHue, peaKkiuu
pa3oKeHus, COeAMHEHNUS).

Meosicnpeomemnvwie ceazu

Peanuzanus MexXnpeaAMETHBIX CBSI3€d MPU M3YYEHUU XUMHUHU B 8 KJIAcCE€ OCYILECTBIISIETCS
4yepe3 HCIONb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX T[OHSATUH, TaK U MOHITHIA,
SIBJISIFOLLMXCSI CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmue ecrecTBEHHO--HAyYHBIC TOHATHS: HAy4YHBIA (DaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaJIN3, CUHTE3, KIacCU(UKALIHS, TIEPUOJUIHOCT, HAOIIOCHUE, IKCIIEPUMEHT, MOJICTMPOBAHUE,
HU3MEpPEHHE, MOJIEIIb, SIBJIEHUE.

@dusuka: Marepus, aroM, DOJIEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKIWJ, W30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYNa, OSJEKTPUUECKUU 3apsiji, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, ra3, (U3NYECKUE BEIUYHHBI, €IUHUIBI U3MEPEHHs, KOCMOC, TUIAHETHI,
3BE3151, ComHIIE.

buonorust: porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE TOPOIBI, TOJE3HBIC
HCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo U XUuMHYeCKasi peaKkius

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema XuMHueckux osnemeHtos [J[. MH.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOWCTB XUMHUYECKHX
3JIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kalus, KAIbLUA U HUX COCIAMHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM 2JIEMEHTOB B [leproinueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BellecTBa: BHUJBl XUMHYECKOM CBSI3U. THUMBI KPUCTAIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanmss m HOMEHKIIaTypa HEOPTaHMYECKHWX BEIIECTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSAILIMXCA K PAa3IMYHBIM KJIAcCaM HEOPraHUYECKUX COECIAMHEHUM, T'€HETHUYECKast
CBSI3b HEOPTraHUYECKUX BEILECTB.



Krnaccudukanys XUMHYECKUX PEaKIMil MO pa3IuYHbIM MPU3HAKaM (110 YHCIy U COCTaBy
Y4acTBYIOUIMX B pEakKlUMU BELIECTB, MO TEIUIOBOMY 3¢ ¢eKTy, MO0 H3MEHEHUIO CTereHel
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHUIO KaTanuzaropa). 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 Xxumuueckom paBHOBecud. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIIUU U TIOJIOKEHUE XUMHYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, JJIEKTPOHHBIA OalaHC OKHUCIUTENBHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBleHUE YpPaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKImii ¢ UCIIOJIb30BAaHUEM METO0/1a SJICKTPOHHOTO OaaHca.

Teopus >M€KTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIJIEKTPONUTHL. KaTnoHBI,
aHUOHBI. MexaHu3M JHMCCOLMAlMM BEIIECTB C Pa3JIM4YHBIMU BHJAMH XHUMUYECKOW CBS3H.
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 ruapoIU3€e CONeH.

Xumuueckuii Ixcnepumenm:. O3HAKOMJICHHE C MOJCISAMHU KPHUCTaJUIMYECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (Tpadura M anMasa), CIOKHBIX BEIIECTB
(xmopuna HaTpusi), UCCIEJOBAaHME 3aBUCHUMOCTH CKOPOCTHM XMMMYECKOH peakuuu OT
BO3JCUCTBUS Pa3IMYHBIX (PAKTOPOB, MCCIEJOBAHUE IEKTPOIIPOBOJIHOCTU PACTBOPOB BEIIECTB,
mporecca JAMCCOLMAIUM  KHCIOT, INeNo4ed M coslell (BO3MOXKHO MCIOJIb30BaHME BUIEO
MaTepuajioB), IPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOLUIMX TNPU3HAKK IPOTEKaHHUs peakLuit
HOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJEIEHHE Ta3za, OOpa30BaHUE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIMi (FOpeHHe, peakiuu
pa3NoXeHusi, COENWHEHMs), pPACHO3HABAHWE HEOPraHMYECKMX BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKLUN HAa MOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTa/liibl M UX COeIMHEHUS

OOmast xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpPHbIE
creneHd okucieHus. CrtpoeHue M (pu3Myeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB.
XUMHYecKHEe CBOMCTBA Ha MpUMeEpe XJopa (B3aUMOJEHCTBHE C MeTallslaMH, HEMEeTaljlaMH,
menoyamu). Xuoposogopoa. ConsHasg KHCIOTa, XHMMHUYECKHE CBOMICTBA, MOJY4YEHHE,
npuMeHeHue. JIelcTBre XI0pa U XJI0pOBOJOPOIa Ha OPraHU3M YelIOBeKa. BaykHenmme Xnopuabl
U UX HaXO0XJCHHUE B IIPUPOJIE.

OObmass xapaxkrtepuctuka 371eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTpPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MUECKHEe 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 KMCIOTa, (PU3MUECKHE M XMMHUYECKHE CBOMCTBa
(oOmme Kak MpeacTaBUTENs Kiacca KHCIOT U clenuduueckue). XUMHUECKHE pPEeaklluy,
JeKallie B OCHOBE IPOMBIIUIEHHOTO Croco0a MOJMy4yeHHs CepHOW KucioThl. I[IpumeHenue
cepHOi KuCIOTH. COJIM CepHOI KUCIIOThI, KAUeCTBEHHAs peakius Ha cyabdar-uoH. Haxoxnenue
ceppl M €€ COEQUHEHUH B TpupoAe. XUMHUECKOE 3arpsi3HEHHE OKpYXKaroIleHd CcpeJibl



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

OObmass 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
cneunpuyeckue). Vcnonap3oBaHWe HHUTPATOB M COJCH aMMOHHS B KadeCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMu4eckoe 3arpsisHeHHE OKPY’KaIolel cpeibl COeIUMHEHUSIMHU a30Ta (KHCIOTHbBIE
JOXKIH, 3arps3HEHHE BO3/yXa, MOYBbl U BOJOEMOB). Docop, amioTponHble MOAUPUKALUU
dbocdopa, dusnyeckue u xumudeckue cBorcta. Oxcun docdopa (V) u dbochopHas kuciora,
¢dbusznueckue M XUMHYECKHE CBOMCTBa, monydyenue. Mcmonb3oBaHue (ochaToB B KauyecTBe
MUHEPAJIBHBIX YI0OPEHUH.

OOmast xapakrepuctuka 3yeMeHTOB IV A-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIEe CTENICHU OKUCIEHUs. YTJIepo[, alIoTPOIIHbIe MOAU(DUKALINY, PacIPOCTPAaHEHHUE B
npupoje, pusnuecKkue u XuMu4deckue cBoiictsa. AncopOuus. Kpyroopor yriaepona B npupoe.
Oxcunpl yriaepona, Ux (pU3MYecCKue U XUMMHUECKUE CBOMCTBA, IEHCTBHE HA >KHUBbIE OpraHU3MBbI,
MOJy4eHHE U MPUMEHEHHE. DKOJOTHYECKUe POoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
THIIOTE3a TII00aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIA A(PQEeKT. YTonbHas KUCIOTa U €&
CONM, WX (U3MUECKUE M XUMHUYECKHE CBOWCTBA, IMOJydyeHHE W NpuMeHeHune. KadecTBeHHas
peaknmst Ha  KapOoHarT-noHbl.  Mcmonp3oBaHume — KapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

IlepBoHauyaibHble MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHMAX YIiepoja
(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 NPOMBIIITIEHHOCTU. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEI[ECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHUUECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJYYEHHE U TNpPUMEHEHHE.
Coenunenns kpemHuss B mnpupone. OOmme mnpexacraBineHuss o6 okcune kpemuus (1V) u
KpeMHueBoi kucnote. CHIIMKAThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOUTENBHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, xKene300eToH. IIpobrembl
0€301MacHOTO UCIOIb30BaHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm. W3yuyeHue oOpa3l0OB HEOPraHMUYECKHUX BELIECTB, CBOWCTB
COJISIHOM KHUCIJIOTBI, NPOBEJCHHE KAadeCTBEHHBIX pEaKIUil Ha XJIOPUA-UOHBI M HaOIOJCHHE
MPU3HAKOB MX TPOTEKaHUs, OMbITHI, OTpakarolMe (U3NYECKUe M XUMHYECKHE CBOMCTBa
raJIOTeHOB U UX COEAMHEHHH (BO3MOXKHO MCIOIB30BaHHE BHJEOMATEpPHANIOB), O3HAKOMJICHHE C
o0pa3uaMu XJOpUIOB (TATOT€HUAOB), O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COEAMHEHUSIMU
(BO3MOXXHO HCMOJIB30BAHUE BHJEOMATEPHAJIOB), HAOIIOJEHUE Ipolecca OOYIJIMBaHUS caxapa
MoJl JIeiCTBMEM KOHIECHTPHUPOBAHHOM CEpHOW KHUCIOTHI, HM3y4EHHE XUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHON KHUCIIOTHI, MPOBEIEHUE KAYECTBEHHON peakluuu Ha Ccylb(paThuoH U
HaOJIOZICHNEe TIpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHWE ¢ (M3WYECKHMMH CBOWCTBaMHU a30Ta,
dbochopa m ux coeauHEHUH (BO3MOXXHO WCIIOB30BaHUE BHJIEOMATEpPUAIOB), 0Opas3mamMmu



a30THBIX U (ocdopHbIX ymoOpeHui, MoaydyeHue, COOMpaHHE, pPACIO3HABAaHWE M HW3YYCHHE
CBOMCTB aMMHaka, IMPOBEJEHHE KaueCTBEHHBIX peaklHMil Ha MOH aMMOHHs U (docdaT-uoH U
M3y4Y€HUE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHONW a30THOM KHUCIIOTHI
C MeJpI0 (BO3MOKHO HCIIOJIb30BaHKE BUAEOMATEPUAJIOB), U3yUYEeHUE MOJENeH KPUCTaNIMYECKUX
pemérok anmasa, rpadura, ¢pysuiepeHa, 03HaKOMIICHHE C TIPOIECCOM aICOPOIIUU PACTBOPEHHBIX
BELIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM NPOTHUBOrasa, IOJIyu€HUE, COOMpaHHeE,
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, PEIICHHUE SKCIEPUMEHTAIbHBIX 3aJau IO TeMe
«BaxHenme HeMeTaJUIbl U UX COEAUHEHHUS».

MeTtaJuibl ¥ UX COeIMHEHUS

OOmasi xapakTepUCTHKA XHUMHYECKHX OJJIEMEHTOB — METAUIOB HAa OCHOBaHUHM UX
nojoxxeHus B [lepuoandeckoi cucreMe xuMuueckux sneMmeHToB . 1. MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M MeETaUIMYecKas KpUCTaNIMYecKast
peméTka. DIJIEKTPOXUMHUYECKUNA pAJl HANPSIKEHUW MeTaioB. PU3MYECKHMe U XUMUYECKHE
cBoiicTBa MeTaiioB. Obmue crnocoObl moaydeHus: MeTawioB. [loHsITHE 0 KOPPO3UM METaIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrutaBsl (CTalb, YyTyH, TIOPATIOMUHUM, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[Ilenounble MeTaIbl: MOJOkKEHNUE B [leproanyueckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpOGHHE MX aTOMOB, HaxoOXKJeHHE B mpupoae. Ouznyueckue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpust U Kausi). OKCUIBI U TUAPOKCUABI HATpUA U Kanud. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[llenouyHO3eMeNbHBIE METAJUIBl MarHuid M KaJlblMil: mnonoxkeHue B Ilepuogmueckoit
cucrteMe xumudeckux anemeHtoB [[. 1. MenpeneeBa, cTpoeHHME MX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne 1 XMMUYECKHE CBOMCTBA MarHusl M Kaiblivs. BakHeilline coennHEHUs
Kanblus (OKCHUIT, TUIPOKCU], coyn). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil: nonoxenue B Ilepmoandeckoil cucrteme XuMuU4ecKux anemeHtos J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXAeHUE B mpupojae. Pu3ndeckne U XMMUYECKHE CBOMCTBA
ATIOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

XKenezo: mnonoxenne B Ilepmoanueckoil cucreme xumuyeckux »siaemeHtoB J[. W.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJAEHHE B npupoje. Pu3nueckue 1 XuMHUYECKUE CBOMCTBA
xeneza. Okcunsl, ruapokcunsl u comu sxkenesa (I1) u xeneza (Ill), ux cocras, cBoiicTBa u
noyiyueHue. Xumuueckuil IKcnepumenm:. O3HAKOMJICHHE ¢ 00pa3liaMy METAIlJIOB U CIIJIaBOB, UX
(GU3MYECKUMH  CBOWMCTBAMHU, H3yYEHUE PE3YJIbTaTOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUAIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCHJIa KaJbIUs M HATPHS
C BOJIOM (BO3MOXXHO HMCTIOJB30BaHUE BUIEOMATEPHAIIOB), UCCIIEIOBAHNE CBONCTB JKECTKOU BOJIBI,
mporecca TOPEHHUs JKelle3a B KHUCIOpoae (BO3MOXKHO HCIIOJIB30BAHKUE BHICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIIHs, ATFOMAHUS, [TTHKA,
xene3a (II) u xemeza (ll), mequ (1), HaOmomeHNE W OmMMCaHWE TPOIECCOB OKpPAIIUBAHUS
MJIaMEHW MOHAMH HATPHs, Kajdus W KaJblMs (BO3MOXHO HCIIOJIH30BAHUE BUICOMATEPHAIIOB),
rccaeaoBanre aMm(pOTEPHBIX CBOWMCTB THAPOKCHIA aTIOMHHHUS W THAPOKCHIA IMHKA, PEUICHUE
AKCTIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHeHIe MeTallibl U UX COCTUHCHHS.



XuMHUS U OKPYKAKOIIAs cpeaa

BemiecTBa n Marepuanbl B OBCEAHEBHOW KU3HU 4YENIOBEKA. be3omacHoe MCIOJIb30BAHUE
BEILIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momomb Npu XUMHYECKHX OXKOTax U
OTpaBJICHUSIX.

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

Xumuueckuii 3xcnepumenm:

M3y4YeHHE 00pa3loB MaTepUaAIOB (CTEKIIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€d MPU M3YYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS
4epes UCIOJIb30BAHKE KaK OOIINUX €CTeCTBEHHO-HAYYHBIX MOHITHIA, TaK U TIOHATHH, SIBIISTFOIIIUXCS
CUCTEMHBIMU JJISI OTACIIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

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

®dusnka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIHI,
PaIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUW  3apsl, MPOBOJHUKH, TMOJYIPOBOAHUKH,
TUDJICKTPUKU, (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, dKOCUCTEMa, MUHEpAIbHbIC YIOOpEHMUS,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaAJIbl, TOPHBIE ITOPOJIBI, TIOJIC3HBIC
HCKOIIaeMbl€, TOTUIUBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHHS ITPOTI'PAMMBI 11O XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yNIbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
AJOCTUTAaKOTCA B XO1€ O6y‘-IeHI/I$[ XUMHUHU B CIUHCTBEC y‘le6H0ﬁ U BOCHHUTATEILHOMN JCATCIIBHOCTHU B
COOTBETCTBUHN C TPpaAUIIUOHHBIMHA pOCCHﬁCKHMH COMMOKYJIBbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMM, INPUHATHIMH B O6HI€CTBC npaBuJiaMd U HOPMaMH TIOBCACHHA U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COIIMATN3AIIMN 00YYaIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PaACIIUPEHUE ONbITa JEATEIHHOCTH Ha ©&
OCHOBE, B TOM YHUCIIC B YACTH:

1) nmaTpHOTH4YEeCKOr0 BOCHUTAHMS. I[ICHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY
KYJIbTYPHOMY, HMCTOPMYECKOMY M HAay4HOMY HAcCJIEINI0, NTOHUMAHUs 3HAYEHUS XUMHUYECKOMN
HayK{ B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOM MH(MOpMAIEn o
MEPEA0BBIX JOCTUXKCHUAX u OTKPBITHAX MI/IpOBOI\/’I n OTE€YECTBEHHOU XHUMUU,
3aWHTEPECOBAHHOCTH B HAYy4YHBIX 3HAHUSIX 00 yCTpOICTBE MHUpa U OOIIECTBA; 2) TPaKIAHCKOT0
BOCIIMTAHUA:



IIPEICTABICHUS. O COLUAIbHBIX HOPMAaX M IPAaBHIAX MEXJIMYHOCTHBIX OTHOLICHWHM B
KOJUIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETCHTHOCTH B OOILECTBEHHO MIOJIE3HOM,
y4eOHO-HMCCIIeJOBATENbCKOM, TBOPUYECKOM M JpYyruxX BHAAX JAEATENbHOCTH, TIOTOBHOCTH K
pa3HO0Opa3HON COBMECTHOM JEATENbHOCTH IIPU BHIIIOJIHEHUH Y4eOHBIX, TI03HABATEIbHbBIX 3a/1a4,
BBIMOJIHEHUM XMMHYECKHX OSKCIIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B IIpolecce 3TOM y4eOHOM AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATH CBOE IIOBEIEHUE U IIOCTYNKHM CBOMX TOBApUUICH C IO3MLHUH HPABCTBCHHBIX H
NPaBOBBIX HOPM C YYETOM OCO3HAHHS MOCJEACTBUI IMOCTYNKOB, 3) IEHHOCTH HAYYHOTIO
NMO3HAHUS. MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW peakIuH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U COCTAaBJISIOUIME OCHOBY IS
MOHMMaHMs ~ CYIIHOCTM HAy4YHOM KapTUHBI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IPUPOJHON Cpenoil, 0 poau
XUMHM B IO3HAHUM 3TUX 3aKOHOMEPHOCTEW; I103HABATEJIbHbIE MOTHUBBI, HAlPaBICHHbIE Ha
[I0JIy4eHHE HOBBIX 3HAHUM 110 XUMHH, HEOOXOAUMBIE /17151 00bSACHEHHs HaOJII0JaeMbIX IIPOLIECCOB
U SBJICHUH, MO3HABaTeIbHOW, MH(GOPMALMOHHOM M YMTATENbCKOH KyJIbTypbl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSTENIbHOW paboTbl ¢ y4yeOHbIMH TEKCTaMM, CIPABOYHOW JIUTEpaTypoH,
JOCTYIHBIMU TEXHUYECKUMU CpeACTBaMHU MH(POPMALMOHHBIX TEXHOJOTHI; HHTEpeC K 00YUEHHUIO
U MO3HAHMIO, JII0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K caMO0OOPa30BaHNUIO, IPOEKTHON
U MCCIEI0BATENbCKOM JIEATEIbHOCTH, K OCO3HAaHHOMY BbIOOPY HAIpaBJICHHOCTH U YPOBHS
o0y4yeHus B JajbHeH1eM;

4) ¢opMuUpOBaHHS KYJbTYPbI 310POBbi. OCO3HAHUC [ICHHOCTH H3HH, OTBETCTBEHHOTO
OTHOIIIEHUA K CBOEMY 3JI0POBbIO, YCTAaHOBKH Ha 3J0pOBBIII 00pa3 »KW3HH, OCO3HAHHUE
MOCJIEACTBUM M HENpUATHE BPEAHBIX MPHUBBIYEK (YHOTpPEOJEHUs aJIkorojs, HapKOTHKOB,
KypeHus), HEOOXOAMMOCTH COONIOJEHUS TpaBWJI O€30MacHOCTH TpuU  oOpameHuH ¢
XMMHUYECKMMH BEIIECTBAMHU B OBITY U PEabHOM KHU3HHU; 5) TPYJA0BOr0 BOCIIMTAHMSA: HHTEPEC K
MPAKTUYECKOMY H3y4eHHUI0 mpodeccuid W Tpylda pa3lIuYHOrO poOJia, YBAKEHHUE K TPYAy H
pe3yiabTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHHsS MPEIMETHBIX
3HAHUW TI0 XWMHH, OCO3HAHHBIA BHIOOP WHAMBHUAYAJIbHON TPACKTOPUU MPOJIOIDKEHUS
o0Opa3oBaHHs C Y4ETOM JHUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX
UHTEPECOB W TMOTpeOHOCTEH, yCHemHOoW MpOoPEecCHOHANBHON IEATENIbHOCTH U Pa3BUTHS
HEOOXOJUMBIX yMEHHH, TOTOBHOCTh aJalnTHPOBaThCs B MpodeccHoHanbHOU cpene; 6)
IKOJIOTHYEeCKOr0 BOCIHMTAHMSA: SKOJOTHYECKH I€JI€CO00pa3HOe OTHOILIEHHWE K MPHUPOJAE Kak
HMCTOYHHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CYIECTBOBAaHMsI, IOHMUMAHUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHoOro obOpasza KHM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U
MICUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIO/IEHUS MpaBUil OE€30MaCHOTO MOBEIECHUS
npu paboTe ¢ BEIIEeCTBaMH, a TaKXKe B CUTYalUSX, YrPOXKArOMIMUX 370POBbIO U KM3HU JIIOJCH;
CIIOCOOHOCTH MNPUMCHATH 3HaHUWA, IOJY4YaCMbIC IPHU H3YUCHUHU XWUMHWHU, IJIA PCUHICHUA 3aaad,
CBA3AHHBIX C OKpYXalollled NPUPOJHOM CpPEeAOW, ISl TOBBIIMICHHUS YPOBHS 3KOJIOTMYECKON
KYJIbTYPBbl, OCO3HAHHUS TJIO0ALHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM U MyTel UX pelieHHs
MOCPEJICTBOM METOJ0B XUMUHU, FKOJOTUUYECKOTO MBILUICHHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHOW, KOMMYHUKATUBHOMN M COLIMATLHOMN MIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MmeranpeaMeTHBIX pPe3yabTaTOB BBIACISIOT 3HAYMMBIE 751 (OPMUPOBAHUS
MHUPOBO33pEHHUs OOIICHAYYHbIE TIOHATUS (3aKOH, T€OpHUs, MPHUHIIUII, TUIIOTe3a, (PaKT, cucTema,



Ipolece, IKCIEPUMEHT M JIPYroe.), KOTOPbIe UCHOJb3YIOTCSA B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax Y MO3BOJIAIOT HAa OCHOBE 3HAHUM U3 3TUX MPeaIMETOB (OPMHUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHUpPA, U YHHUBEpCalbHbIE YueOHbIE IEHCTBMs (IIO3HABATEINIbHBIE,
KOMMYHHUKATHBHbIC, PEryJsTUBHBIE), KOTOpble 00ecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHON J€ATEIbHOCTH.

Ilo3naBatenbHbIle  yHHBepcajbHble YyueOHble jeiictBusi  ba3soBble

JIOTHYECKHUe AeHCTBHA:

YMCHHA HUCIIOJIb30BATh HpI/IéMBI JIOTMYCCKOro MbBINUIJICHUA IIPpHU OCBOCHHU 3HAHUH:
PaCKpbIBATb CMBICJI XUMHNYCCKUX MMOHATHH (BBII[@JISITL HX  XapaKTCPHBIC IIPHU3HAKU,
YCTaHABJIMBATb B3aUMOCBA3b C APYTHUMU HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA AJIA 00BSICHEHHUS
OTACNBHBIX (HAaKTOB W SIBICHUH, BBIOMPATh OCHOBAHHUS W KPUTEPUU Ui KiIacCU(UKAIUH
XUMHNYCCKHUX BCIHICCTB U XUMHUUYCCKUX peaKL[I/IfI, YCTaHABJIMBATh MPUYIUHHO-CJICACTBCHHLIC CBA3U
MCKAY 00BEKTaMH HU3YUYCHUS, CTPOUTD JIOTUICCKHUEC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC,
[I0 aHaJOIMM), JAeJaTh BBIBOJBI M 3aKIIOUEHHS; YMEHUE NPUMEHATh B Ipolecce MO3HAHUS
HNOHATUS  (IpEeIMETHble M METallpeIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
UCIOJb3yeMble B XUMHHM, IPeoOpa3oBbIBaTh IIMPOKO HPUMEHSEMble B XHMUU MOJEIIbHBIE
IPEJCTAaBICHUS — XMMUYECKUN 3HAK (CUMBOJ 3JIEMEHTa), XUMHuecKkass (GopMmyna U ypaBHEHUE
XUMHUYECKOM pEaKUUMd — MpU pPELIeHUH Yy4eOHO-IIO3HABAaTEIbHBIX 3aJad, C Y4ETOM ITHX
MOJIETIbHBIX IPEJCTABJICHUN BBISBIISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aEMBbIX
00BEKTOB — XUMHYECKUX BCUICCTB U XUMHUYCCKUX peaKHHﬁ, BBISIBJIATD 06HII/IG 3aKOHOMCPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B N3Y4aEMBbIX IIPOLIECCAX U SBICHUSAX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHHUA, a
TaKKe B KauyecTBe OCHOBBI s (OPMUPOBAHMSI TUIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KJIEHUM; IPUOOpPETEHHE ONbITa 10 IUIAHUPOBAHMIO, OpraHMU3alMU U
MPOBEJEHUIO YYEHHUYECKHUX OJKCIIEPUMEHTOB, yMEHHME HaOJoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GOpMyJIHpOBaTh O0OOOIIEHHS U BBIBOABI IO
pe3ysibTaTaM MpPOBEAEHHOTO OIbITA, MUCCIEN0BAaHUs, COCTABIATh OTUET O MPOJENIaHHOM paborTe.
Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHbIX BUJOB M (OPM MNpEACTaBIEHUS, MOIYyYaeMYI0 W3 pPa3HbIX HCTOYHUKOB (Hay4dHO-
MOMYJIsIpHAsl  JIMTeparypa XUMHYECKOIO COJEp)KaHHUsS, CIpPaBOYHBIE IIOCOOMS, pPECypChbl
WNHuTepHera), KpUTUYECKHU OLIEHUBATh IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSATh Pa3IU4Hble METO/IbI M 3aIPOCHI IPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHs! YU€OHbBIX U MIO3HABATENIbHBIX 3a/1a4
OIpeNIeIEHHOr0 THUMA, MPHOOpETeHHe OMNbITa B O0JACTH HCIOJIb30BaHMUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/JIeHNE KYJIbTYpPOI aKTUBHOT'O HCIIOJIb30BAHUS PA3IUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJbHYIO (OpMY IpeCTaBICHUS
nH(pOpMallMd ¥ WUTIOCTPUPOBATh pELIaeMble 3aJaud HECIOKHBIMH CXeMaMH, Juarpammami,
npyrumu Gopmamu rpaduKu U UX KOMOWHAIMSMU; YMEHHE UCIOJIb30BaTh U aHAIU3UPOBATh B
mpouecce y4yeOHOM U HCCIENOBAaTENbCKOW  JIEATENbHOCTH HWHGOPMAIMI0O O  BIUSHUHU
MIPOMBIIIJIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAoIel MPUPOIHOI
CpeIbl.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:



YMEHHUsSI 3aJlaBaTh BONPOCH (B Xoje auanora W (WIM) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOpPMyIUpOBaTh CBOU MPEIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
IIPE/UIOKEHHON 3a7jaud; YMEHMs IPEJCTaBIATh IOJyYEHHbIE pe3yJbTaThl I[103HABATEIbHOU
NESITeIbHOCTM B YCTHBIX M IHCBMEHHBIX TEKCTax; JejaThb IPE3eHTALUI0 pPe3yJIbTaTOB
BBINOJIHEHUS] XUMHUYECKOI0 HKCIIEpUMEHTa (JJa0OpaTOPHOIo OIbITa, JabOpaTOpHON paboThI 1O
HCCIIC/IOBAaHHUIO CBOMCTB BEIECTB, YU€OHOIO NMPOEKTa); YMEHHUs y4eOHOro COTPYAHHMYECTBA CO
CBEpCTHMKAMHM B COBMECTHOW I103HABATEIbHOM M HCCIIEAOBATENbCKOM NEATEIBHOCTH IPH
peLICHIH BO3HUKAIOIINX MPOOIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIACOBAHUS MO3UIMNA
(o6cyxaenns, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIIUS COBMECTHBIX IEHCTBUH,
OTIpeJIeIeHUE KPUTEPUEB 110 OLIEHKE KaueCTBa BHIMIOJIHEHHON Pa0OThI U IpyTHUE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHblIe AelicTBUS:

YMEHHE CaMOCTOSTENBHO ONPEAEIATH LENIN ACSITEIbHOCTH, INIAHUPOBATh,
OCYILLECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIIBHOCTD,
BbIOMpaTh Hambosee >PQPEeKTHBHBIC CIIOCOOBI PEHICHUs Y4eOHBIX W TMO3HABATENBHBIX 3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh IMPEIIOKEHHBIM AITOPUTM JCHCTBUN IIPU
BBIMIOJIHEHUH 33JaHUN C Y4E€TOM TIOJTYYCHHS HOBBIX 3HAaHUH 00 HM3y4aeMbIX OOBEKTaX —
BELIECTBAX U pEaKIUsAX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yJsibTaTa 3asBJICHHOM 1€y,
YMEHHE UCII0JIb30BAaTh U AHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

NNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yIbTaTOB II0 OCBOSHHIO OO0SM3aTEIBHOTO COJEPKAHUSA,
YCTAaHOBJICHHOTO JaHHOW (enepanpbHOM paboueld MporpaMMol, BBIIEISAIOT: OCBOCHHBIC
o0yJaroIlMMHUCST Hay4yHble 3HAaHUS, YMEHHUA M CHOcoObl JAEHCTBUM, crneuupuyeckue UIs
IpeaIMeTHOM obnacT «XHMUS», BHUJBl JAEATEIBHOCTU IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTally, IPeoOpa30BaHHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xoHny oOydenust B 8 kJiacce mpeaMeTHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATHI: aTOM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOIHAA),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi JA0JII XMMUYECKOTO JIEMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJl, KHCIIOTa, OCHOBaHHE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIICHMUS,
XUMHUYECKasl peaklysl, Kjaaccupukanus peakuuii: peakliui COeAMHEHNs, peaKluu pa3ioKeHus,
peakuuy 3aMelIeHHs], peakliui 0OMEHa, IK30- U YHIOTEPMUYECKUE PEAKIIUU, TEIUIOBOM 3pPeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIM CIIOM aToMa, aTOMHas OpOuTalb, pajuyCc aToMma,
XUMHUYECKasl CBSA3b, MOJISIpHAsE U HETIOJISIpHAsl KOBAJIEHTHAs CBSA3b, HOHHAs CBSI3b, MOH, KaTHOH,
AQHUOH, PACTBOP, MaccoBasi 10J BeLeCTBa (IIPOLIEHTHAs! KOHIIEHTPAIsl) B paCTBOPE;

* HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUU H MNPUMCHSATH 3TH
MOHATHS IPU OIIMCAHUU BCUICCTB U UX npeBpameHHﬁ;
° HCIIOJIB30BATh XHUMHYECKYHO CHUMBOJIMKY MIJId COCTaBJICHUA (1)OpMy.]'I BC€IICCTB H

YPaBHEHUN XUMUYECKUX PEAKIUM;

. OTpeENATh BAJICHTHOCTb AaTOMOB JJEMEHTOB B OHHApPHBIX COEIUHEHHSX, CTENEHb
OKHCJICHHS DJIEMEHTOB B OHHApHBIX COEIUWHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
OTpeNIeNIEHHOMY KJIacCy COeIUHEeHUH 1o (opMynam, BUJI XMMUYECKOH CBS3U (KOBAaJEHTHAs U
MOHHAs1) B HEOPIraHUYECKUX COEANHEHHUSX;



. packpsiBaTh cMbica I[lepunonnueckoro 3akona JI. M. MenaeneeBa: AE€MOHCTPUPOBATH
IIOHMMAHHE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX ITOJIOXKCHHUS
B [lepuoguyeckoli cucreme, 3aKOHOB COXPAHEHHs MACChl BEIIECTB, NOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOraapo;

. ONMCBHIBaTh W XapakrepuszoBaTb TaOnuuHyro Qopmy Ilepuonuueckoil cucremsl
XUMHUUYECKHX 3JIEMEHTOB: Pa3jIMyaTh MOHATHS «TJ1aBHas MoArpymnmna (A-rpynmna)» U «1odoyHas
noarpynna (b-rpymnmna)», manele ¥ 0OJbIIME MEPUOBI, COOTHOCUTH OOO3HAUEHUSs, KOTOpHIE
umerotes B Tabnuue «lleproanueckas cucrema xuMudeckux sneMeHToB J1. M. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
Aqpa, 001IIee YICIIO HIIEKTPOHOB U PACHPEeNICHHE UX MO AJIEKTPOHHBIM CIIOSM);

. KJ1acCU(UIUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKUE
peakiuu (1o YUCTy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 0 TEIUIOBOMY 3P DEKTY);
. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBONCTBA BEIIECTB PA3IMYHBIX

KJIACCOB, MOJTBEPK/Iasi ONMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUU COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUN;

. MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBHUSIX;

. BBIYUCIIATH OTHOCUTEIBbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOTO JJIeMEHTa 1Mo (opMmysie COCTUHEHUS, MAacCOBYIO JOJIO BEIISCTBA B
pacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHYECKON PEAKIUU;

® INPHUMCHATH OCHOBHBIC OIICpaluu MBICIUTEIIBHOM JACATCIIBHOCTH — aHaJIu3 U CHHTC3,
CpaBHCHHUC, O606IJ_I€HI/Ie, CUCTCMATHU3alluLo, KJ'IaCCI/I(I)I/IKaL[I/II-O, BBIABJICHHC  IIPUYUHHO-

-CJIEJICTBEHHbIX CBsI3el — JUId H3YyYEHHUs CBOMCTB BELIECTB M XMMHUYECKMX peakLui,
€CTECTBEHHO-HAyUHblE€ METOJbl IO3HAHUS — HaONIOJIeHHe, H3MEpEeHHe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

. cleoBaTh IpaBUjaM TOJb30BaHUS XMMHMYECKOM mocynoil u  s1abopaTOpHBIM

o0OpyIOBaHMEM, a TaKXKe TIpaBWIaM oOpamieHus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIMIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHHIO H
coOMpaHuI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA U KUCIOPOa), TPUTOTOBJICHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOJHUTH
XUMHYECKHE DKCIIEPUMEHTHI TI0 PACIIO3HABAHHIO PACTBOPOB MIETOYEH M KHCJIOT C TIOMOIIBIO
MHAMKATOPOB (1akmyc, ¢peHodTaaert, METUIOPAHK U IPYTHeE).

K xoHmy oOyueHus B 9 Kiacce IMpeIMETHblE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHHM: XUMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJCHTHOCTD,
AIIEKTPOOTPHUILIATETILHOCTh, CTENEHb OKHCIIEHUS, XHMHUYECKas peaklus, XUMHUYECKas CBS3b,
TEII0BOM A (eKT peakuuu, MoJib, MOJIIPHBIA 00BEM, PACTBOP, FIEKTPOIHUTHI, HEIEKTPOIUTHI,
IIEKTPOIUTUYECKAsT JMCCOLMALUs, PEAKIUM HOHHOIO OOMEHa, KaTaau3aTop, XMUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTUMble pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKUCIMTENb, BOCCTAHOBUTENb, OKHCIEHHWE W BOCCTAHOBJIEHHE, aJUIOTPOIUS,
amM(pOTEepHOCTh, XUMHYECKast CBSA3b (KOBAJIECHTHAs!, HOHHAS, METAITTMUECKas), KpHUCTAIIIMUECKast
peIméTKka, KOppO3usi METAUIOB, CIUIABBl, CKOPOCTb XHUMHUYECKOW pEaKUUH, MPEAEIbHO
nonyctumast koHuentpauus [1/IK Bemectsa;



. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX MOHSATHH M NPUMEHATH 3TH
MOHSTHS IIPH OMUCAHUH BEILECTB U UX MPEBPAIICHU;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHMKY JJIs COCTaBie€HHUA (OpMYyNT BEUIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;
. OMPEJIEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSIX

pa3IMYHOIO COCTaBa, IIPUHAJUIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUH I10
dopmynaM, BHJI XUMHUYECKOW CBSI3W  (KOBJICHTHAs, WMOHHAs, METa/UIMYecKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsA] MOHA MO XMMHUYECKOH Qopmyrne, xapakTep cCpeabl B
BOJIHBIX pAacTBOPAaX HEOPraHMYECKUX COCAMHEHUW, THUIl KPUCTAUIMYECKOW PEIETKU
KOHKPETHOI'O BEILIECTBA;

. packpbiBaTh cMbich [leproanueckoro 3akona JI. 1. MeneneeBa u J€eMOHCTPUPOBATH €0
MOHMMAaHUE: OMHCHIBAaTh M XapakTepu3oBaTh Tabmuunyro ¢opmy llepmonnyeckoil cuctemsl
XUMHUYECKHX DJIEMEHTOB: Pa3InyaTh MOHATHS «TjaBHas MoArpymnmna (A-rpymnmna)» 1 «mododyHas
noarpynna (b-rpynma)», manele ¥ GoJbLIME NEPUOABI, COOTHOCUTH O0O3HAUEHUs, KOTOpHIE
UMEIOTCS B TEPUOTUYECKON TaONHIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij sijipa, 00IIee YUCIIO 3JIEKTPOHOB U paclpeesieHue ux
MO0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
AJIEMEHTOB U MX COEAMHEHUH B Ipe/esax MallbIX MEpUOJIOB M TJIABHBIX MOATPYII C YYETOM
CTPOEHUS UX aTOMOB;

. KJacCU(UIUPOBATh XMUMHUYECKHUE AJIEMEHThI, HEOPraHMYeCKHE BEIECTBA, XUMUYECKUE
peakiuu (M0 YUCIy ¥ COCTAaBY yYacCTBYIOIIMX B PEAKI[UU BEIIECTB, MO TEIUIOBOMY (D (dexTy, mo
W3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

. XapaKTepu30BaTh (OMHMCHIBATH) OOMME © CHEMUPUICCKHE XUMHYECKHE CBOMCTBA
MPOCTHIX M CJIIOXKHBIX BEIIECTB, MOATBEPAKAasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINA;

. COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM HUCCOLMAIMU KUCIOT, MIEI0YE U COJeH,
MONIHbIE M COKpAIIEHHBIE YPAaBHEHMSI pEAKIMi HOHHOTO OOMEHa, YpaBHEHMsI DPEaKIIHii,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKAY BEHIECTBAMHU PAa3JIMYHBIX
KJIACCOB;

. pacKpblBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUNd MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKInii;

® IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HX CTPOCHHSA, BO3MOXKXHOCTHU
MPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX,

. BBIYUCTIATH OTHOCHUTENBHYIO MOJEKYISIPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JONIF0 XUMUYECKOTO JJIeMEHTa Mo (opmysne COeTWHEHUS, MAcCOBYIO JOJIO BEIIeCTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOHN peakinu;

. cOoONIOaTh TpaBWJIa  TOJH30BAHUS XUMHUYECKOW TIOCyIOH ©  Jab0paTOpHBIM
o0opyIOBaHWEM, a TakKe TMpaBHWja OOpalIeHUsT C BENIECTBAMH B COOTBETCTBUH C
HHCTPYKIUSAMH II0 BBIITOJIHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYYCHHIO H
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

° MPOBOAWUTE PCAKIHUH, IMOATBCPIKIAAIONINC KA4eCTBEHHLIA COCTAaB Pa3IMYHBIX BCHICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OPOMUI-, HOAUI-, KapOoHAT-, docdar-, CHIMUKAT-,
cynbhar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHUS W HWOHBl HW3YYCHHBIX METaJIOB,
HNPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;



. MPUMEHITh OCHOBHBIE OIEpallMd MBICIUTEIBLHON AEATEIbHOCTH — aHalW3 U CUHTE3,
cpaBHEHHE, 00001eHIE, CUCTEMaTH3all1I0, BBISIBJICHUE IPUUUHHO-CIICICTBEHHBIX CBSI3eH — IS
M3YYEHHUS CBOMCTB BEIIECTB U XUMHUECKHUX PEAKIINi, €CTECTBEHHO-HAayUHbIE METO/AbI TO3HAHUS
— HaOI0IcHIE, U3MEpPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (PpPOBbIe)
n/n TeM IPOrpamMMbl Bcero Kontposnubre HpakTuieckue oOpa3oBaTe/bHbIE pecypchl
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BaxkHas o00JacTh
€CTCCTBO3HAHUA u Bubimoreka HOK
11 MPaKTUYECKON AeATeIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YyesloBeKa
BemecTBa n XuMu4eckue bu6mmoreka [IOK
12 peaxkiuu 20 2 1 https://m.edsoo.ru/7f41837c
Hroro mo pazueny 25
Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue bubnmnoreka [JOK
2.1 00 okcumax 6 0 1 https://m.edsoo.ru/7f41837c
Bonopoa. [Tonsitue o kucnorax bu6nuoreka [IOK
2.2 U CONSIX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [Tonsitue 06 bu6nuoreka [IOK
2.3 OCHOBAHMSIX 5 1 https://m.edso00.ru/7f41837c
OcHOBHBIE KJ1acChl bubmuorexa [JOK
2.4 HEOPraHWYECKUX COCIUHEHUN 9 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pazneny 28
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Pasznea 3. llepuoguueckuii 3axoH u [lepuoagnueckasi cucrema xummnuecknx 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoOB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[Tepuoauueckuit 3aKOH u
[Teproaudeckas cucreMa But6mmorexa [IOK
31 xumuyeckux semento JI. W. 4 0 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
Xumuueckast CBS3b.
bubnnoreka IIOK
3.2 Oxucnurentno 9 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bubnnoreka IIOK
Hroro no paspeiny 13 https://m.edso0.ru/7f41837¢
bubnnoreka IIOK
PesepBHoe Bpems 2 0 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 bubmmorexa [JOK
[TPOTPAMME 68 4 https://m.eds00.ru/7f41837¢
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9 KIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne ni/mm HaumeHnoBaHMe pa3/je/ioB U TeM IPOrPaMMBbI (uudposbie)
Bcero Konrpoasbnsbie | [IpakTnueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYECKHE pPeaKkmuM
[ToBTOpEeHue n yriryOieHne 3HaHui OCHOBHBIX bubnnoreka [JOK
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
Hroro no pazneny 16
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
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
' PYTHSL P https://m.edsoo.ru/7f41a636
COCTUHEHUS
Ob6mas XapaKTepUCTHKA XUMHUYECKHIX
2.3 BJIGHI\;CHTOB VAI-)r I;IBI A3zot, dochop u ux 8 0 1 bubmorexa ITIOK
' A ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO0mass  XapakTepUCTUKA  XUMHYCCKHX
2.4 BJIGHI\;CHTOB pIVA-Il)" nel.  Yriepoa w 9 1 2 bubmmorexa HOK
' . PYIIBL. P https://m.eds00.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Wroro no pazneny 28
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Pazgen 3. MeTaJIbI M BX COeTUHEHU ST

3.1 OO6mue cBoiicTBa METaIIOB 4 i?gﬁ?f;iﬁi;i?ﬁ? £41a636
3.2 Baxxueiine MeTaibl U UX COeIUHEHUS 14 i?gﬁ?f;iﬁi;i?ﬁ? £41a636
Hroro no pazneny 18
Pasznen 4. Xumus u oxkpyxamomas cpeaa
41 BemectBa 1 mareprainsl B )KM3HU 4EJIOBEKA 3 EH6H?OTeKa LOK
https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOe Bpems 3 BH6H?OTeKa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Ne | Tema ypoka KosmuectBo yacos Jara nzydyenus DIIEeKTpOHHBIE UPPOBBIC
Bcero Konrp. IIpaxr. IInan daxkt 00pa3oBaTeNbHbIE PECYPChI
paboThl | paboTHI

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

2. MeTto1bl U3y4YeHHS] XUMUU. ATperaTHOe 1 bu6nmorexa LIOK
COCTOSIHHE BEIIECCTB. https://m.edsoo.ru/ff0d210c

3. YucTtele BemecTBa U cMecd. CIocoObl 1 bu6nunoreka LIOK
pasjiejeHus CMecei. https://m.edsoo.ru/ff0d210c

4, [TpakTudeckas padota. [Ipuemsr 1 1 bubmmoreka [JOK
00paIeHUsT C XUMHUUECKUM https://m.edsoo.ru/ff0d210c

obopynoBanuem. T/6

5. [Ipaktuueckas padota. Habmonenus 3a 1 1 bubmuoreka [IOK
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 bubnuoreka [IOK
3JIEMEHTOB. 3HAKH XUMHUYCCKUX DJIEMCHTOB. https://m.edsoo.ru/ff0d210c

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

9. MaccoBas 10151 37IEMEHTa B MOJIEKYJIE. 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d210c

10. BaneHnTHOCTS. 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



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

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. bubnuoteka [JOK
XUMHYECKast 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

[I0JIy4YEHHUE, 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. [Ipaktuueckas padota. [lomyuenue, bubmuoreka [IOK
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. KonunuecTtBo BemiectBa. MossipHas Macca. bubnmnoreka [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
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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 ONpeaeaeHHON MacCOBO# T0IeH 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, bubnunoreka [IOK
HOJTyYeHHE. https://m.edsoo.ru/ff0d210c
49, Kucnotsr: knaccuduxarmsi, CBOHCTBa, bu6nmmoteka 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
HEOPTraHUYECKUX COCTUHCHUI. https://m.edsoo.ru/ff0d210c
53. [IpakTuyeckas padora. 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
3HaUYCHUE. 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
nosoxenuto 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. CocraBiieHU€e ypaBHEHUN METOI0M 1 bubnmnorexa [JOK
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 mang ommmbOkamu. Pemenue 3amay. 1 but6mmoreka [IOK
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 . Konu4yectBo 4yacos Jlata u3yueHust DJIEeKTPOHHBIE
eMa ypoka u@poBbIe
n/n P Beero | Kourp.| Ipakr.| 1l1aH @axT oﬁpzl:soqlzlz:Te ILHBIC
padoTel | padoThI pecypesl
13 u IIC xumuueckux snementoB . M. Menneneesa.
CprGHI/IeC aToMa. 3aKOHOMEPHOCTH B II/[ISMeHeHI/H/I I::BoﬁCTB BH6JH.40TGK3 LOK
1. ; 1 0 0 04.09 https://m.eds00.ru/00adb59
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MepuooB. Bumel https://m.eds00.ru/00adb6b6
XUMHUYECKOHN CBA3U.
OO6pazoBaHue XUMUYECKOM CBSI3U M TUIIbI KPUCTATITUYECKUX 07.09 bubmnorexa [JOK
2 pemiétok. Crenens okucnenus u OBP. 1 0 0 https://m.edsoo.ru/00adbacé
3 Knaccupukanmss W HOMEHKIATypa  HEOPraHWYECKHX 1 0 0 11.09 BI/I6J'III/IOTeKa LIOK
' BellecTB. | eHeTHUeCKas CBA3b. https://m.edsoo.ru/00adb7e2
Kontponbaas pabdora Nel mo Tteme «lloBropenue u
4. yri1yOJieHre 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 Kiaccay 1 1 0 14.09
Krnaccupukanus XUMHUECKHX peakUMid M0 pa3IudyHbIM 18.09 bubmoreka [IOK
5. npusHakaM. I[IOHATHE O TOMOTEHHBIX M TE€TEpPOreHHbIXx 1 0 0 https://m.edsoo.ru/00adbch0
peakuusx
6 [ToHsiTHE O CKOPOCTH XUMHYECKOW peakuuu. PDakTopsbl, 1 0 0 21.09 Bubmorexa [JOK
' BJIUSIOLIUE HA CKOPOCTh XUMUYECKOM PEAKIIUU. https://m.edsoo.ru/00adbe9a
7 Ilonatne 0  XUMHYECKOM  paBHOBeCHMH.  DakToOpHI, 1 0 0 25 09 bubmuorexa [JOK
' BJIMSIOLINE HA TIOJIOKEHUE XMMUYECKOI0 PAaBHOBECUS https://m.edsoo.ru/00adc28c
8. OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKLIUH. 1 0 0 28.09 bubmorexa [IOK
https://m.edsoo.ru/00adcade
9 Onexktponutuyeckass aucconuanus. CuibHble U Cia0ble 1 0 0 02.10 Bubmmorexa [IOK
' BIIEKTPOIUTHI ' https://m.edsoo.ru/00adcd68
10 Teopus snekrponuThueckod auccouuauud. HoHHbIE 1 0 0 05.10 bubnuoreka [IOK
' YPaBHEHUs peaKIMi https://m.edsoo.ru/00add448
11. XHUMHUECKHE CBOMWCTBAa KHMCJIIOT M OCHOBaHHM B CBETE 1 0 0 09.10 Bbubnuroreka [IOK

https://m.edsoo.ru/00add5d8
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MPEACTABICHUI 00 AJIEKTPOTUTHICCKON AUCCOMAIIIHI

12 XHWMHYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHUNA 00 12.10 bubmunorexa [IOK
' 3JIEKTPOJIUTUYECKON AUCCOMALINT https://m.edsoo.ru/00add8b2
13. [TonsiTue o ruaponuse coneun 16.10 bubnuoreka LIOK

https://m.edsoo.ru/00add9d4

14, O00011IeHrEe U CUCTEMATH3als SHAHUH 19.10 bubmuoreka IJOK
https://m.edsoo.ru/00addd12

15 [IpakTuueckas padbora No 1. 23.10 bubmnorexa [JOK

' «PemieHne SKCIepUMEHTAIBHBIX 33]1a49» https://m.edsoo.ru/00addbfa

16 Kontponbaas pabora Ne2 mo teme «DIeKTpoIUTHYECKAs 26.10 bubmnorexa [JOK
' aucconuanys. XMMAYECKHE pEeakIMi B paCTBOpax» https://m.edsoo.ru/00addecQ

17 OO01mmas xapaKTepUCTUKA TAIOTCeHOB. XUMHUYECKUE CBOMCTBA 09.11 bubnuorexa LIOK

' Ha MpUMepe XJjiopa https://m.edsoo.ru/00addfe2

18 XnopoBogopoa. CossiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, 13.11 Bubmmorexa [OK
' MOJIy4YeHue, NpUMEHEHUE ' https://m.edsoo.ru/00ade104

19 [IpakTruyeckas padora Ne 2 no teme «llomyuenue constHOR 16.11 bubnnoreka [JOK
' KHUCJIOTBI, U3y4€HUE €€ CBOMCTB) https://m.edsoo.ru/00ade348

20 Brruncnenus no ypaBHEHUSIM XMMHYECKUX PEAKLIMM, €CIH 20.11 bubnnoreka [JOK
' OJIMH M3 PEareHTOB JIaH B U30bITKe https://m.edsoo.ru/00ade488

O6miass  xapakrtepuctuka  s1neMeHToB  VIA-rpymmsi. 23.11 bubmmoreka IOK
21. AnnotponHsle Monupukanuu cepsl. Haxoxnenue cepbl u hitps://m.edso0.ru/00ade64a)

€€ COEIMHEHMI B IpUpoAe. XUMHUYECKHUE CBOMCTBA CEPHI .

29 CepoBonopo, cTpoeHHE, (UINYECKUE U XUMHYECKHE 27 11 Bbubmoreka [JOK
' CBOMCTBA. https://m.edsoo.ru/00ade64a
23. Oxcupl cepbl. CepHUCTasE KUCIIOTA. 30.11 bubnuoreka LIOK

https://m.edso00.ru/00ade802
24, CepnHast kucioTa, (pU3MUECKME M XUMHYECKHE CBOICTBA, 04.12 Bubmuorexa LIOK

IIPUMEHEHHE

https://m.edso0.ru/00adea28
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Xumudeckue p€aKkuuu, JICKamue B OCHOBC

MIPOMBIIIIJICHHOTO MOJTyYeHUS cepHoi KHUCJIOTBI. Bu6auoreka [IOK
25. XuMu4eckoe 3arpsi3HeHue OKpYy>Karo1en cpensl 07.12 https://m.edsoo.ru/00adec8a
COCIMHCHHSAMU Cephl. BhIYKCIIeHre MacCOBOM JTOJIM BBIXO/Q https://m.edsoo.ru/00adec8a
MPOYKTA PEAKIINHU
26 O000mese M cUcTeMaTh3alus 3HAHUHA @O TEMaM 11.12
' «I"anorens» u «lloarpynmna cepbi»
Konrponsnass pabora no teme «lamorensl. [loarpymnmna bubmuoteka LIOK
21. KHCIIOPOJIa». 14.12 https://m.edsoo.ru/00adec8a
OOmast xapakTepucTHka 3JIeMeHTOB VA-Tpymnmbl. A3OT,
28. pacnpocTpaHeHue B mpupoze, Gu3nueckue U XUMUYECKUE 18.12 bubmuorexa LIOK
N https://m.edsoo.ru/00adeeab
CBOICTBA.
29 AMMUuak, ero (QU3WYECKUe U XUMHYCCKHE CBOWCTBA, 9112 Bu6anoreka LIOK
' MOJIy4eHHUE ¥ IPUMEHEHHE. ' https://m.edso0.ru/00adf004
30. PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHIA 28.12
31 Conu aMmMOHUSL. 11.01
32 [IpakTuueckas padora Ne 3 o teme «llomyueHue ammuaxa, Bubmmroreka [IOK
' H3YyYEHHUE ETO CBOMCTB) 15.01 https://m.edso0.ru/00adf180
33 A3OTHAas KUCOTa, €€ (u3nUecKre U XMMUYECKHE CBOMCTBA 18.01 bubnmorexa [IOK
: https://m.edso0.ru/00adf306
34 ®ochop. Oxcua dochopa (V) u dochopnas kuciora, 99 01 Bu6mmotexa LIOK
' ¢bu3nyecKkrue 1 XUMUYEeCKHe CBOMCTBA, MOTyYeHHE ' https://m.edsoo.ru/00adf68a
Hcnons3oBanre HUTpATOB, cojield aMmMoHHS U (HochaToB B bubmunoreka [JOK
35. KayecTBE  MHUHEpPaIbHBIX  yHOoOpeHMil.  3arps3HeHHe 25.01 https://m.edsoo.ru/00adfc20
TPUPOJTHON CPeJIbl COETMHEHHMSIMHU a30Ta U CEPBI. https://m.edsoo.ru/00adf518
36 VYrnepon, pacmpocTpaHeHue B mpupoje, (U3MUecKue u 29.01 bu6nuoreka [JOK
' XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl  yriepoja, UX (HU3MYECKHE W XUMHYECKHE
37. CBOMCTBA. DKOJOTHYECKHE TPOOJIEMBI, CBSI3aHHBIC C 01.02 bubmorexa LIOK

okcuaoMm yriepoaa (1V).

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

38. YronpHas KUCIIOTA U €€ CONH 05.02 https://m.eds00.ru/00ae006¢
[TpakTdecka abota Ne 4 mo Tteme '"llomydenwme 08.02
39 If])'IeKTI/IIfJI;I'IOFO Hra;a)t KZ‘I@CTBCHH&HH eaKT II/\I/ISI Ha K; y;);;_ bromorexa [IOK
' ZIZH,, ’ peaxtt p https://m.edsoo.ru/00ae027¢
40 [lepBoHayanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX 12.02 Bu6mmoreka [TOK
' KaK O COCJMHEHHUsX yIiuepoaa https://m.edsoo.ru/00ae054e
. bu6mmoreka IJOK
41. Kpemnunii u ero coennuenus 15.02 hitps://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemienue sxcrepruMeHTaIbHBIX Bubmuoreka [TOK
42, 3aay mo Teme «Baxkueimme HemeTauibl M UX 19.02 https://m.edsoo.ru/00ae0bf2
COETUHEHUS
43 O06o0mieHne ©  CcHCTeMaTU3alus 3HAaHWA 10  TEMe 26.02
' «BakHel11e HeMeTaIbl U UX COSTUHEHUS» '
44 KontponbHas pabora Ne3 mo Teme «Baxkueiimue 29.02 bu6mmoreka [IOK
' HEMETAJJIbl U UX COCTUHECHUS https://m.edsoo.ru/00ae0e18
OOmiast  XapakTepUCTHKAa XUMHUYECKHUX D3JEMEHTOB — 04.03
METAUIOB. MeTandeckass CBSI3b M METaluIHdecKas bubmuoreka IIOK
45. R N }
KpUCTaJUIMYecKass  pewmérka.  DPu3nyeckue  CBOWCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
46 XUMUYECKHUE CBOHCTBA METAUIOB. DJIEKTPOXUMHUYICCKUI 07.03 Bubmoreka [JOK
' pAL HAIPSKEHUN METAJLIOB https://m.eds00.ru/00ae1156
O6mue cnocod oydJe erauioB.  CruiaBsl. 11.03
47 BLII‘I{II/I;ICJIGHI/IIS-{I o . aBI—i-IeI-iII/?:MH)I(/II:MI/IHI\;C;I/IXH l;aK 1/1171T He;l;l butmorexa LIOK
' yP PEAKIIHH, https://m.eds00.ru/00ae1156
OJIMH U3 PEareHTOB COJIEPKUT MPUMECH
48 [ToHsiTHE O KOPPO3UU METAILIIOB 14.03 butmmorexa LIOK
' PP o https://m.edso00.ru/00ae1278
18.03 bubauoreka [JOK
49. [Henotnere meTanbt https://m.edso0o.ru/00ae14b2
50 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KAJTUS 21.03 Bu6nuoreka IJOK
' https://m.edsoo.ru/00ae14b2
51 Illenoyno3eMenbHBIE METAJIIBI — KaJIBIIUA U MarHui 01.04 bubmmoreka IIOK

https://m.edso0.ru/00ae15e8
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52. Baxkneinne coemMHEHNS KaJIbIHS 04.04 bubnuoreka LIOK
https://m.edsoo.ru/00ae15e8
53 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS 08.04 bu6moreka [JOK
- https://m.eds00.ru/00ae1886
54 [IpakTrueckas padora Ne 6 mo teme "JKECTKOCTH BOJABI U 11.04 bu6nuoreka [IOK
' METO]Ibl €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
> 15.04 Bbubunorexa [IOK
95. AIOMHHHH https://m.edsoo.ru/00aelc64
56 AMdoTepHbIC CBOMCTBA OKCHIA M THIPOKCHAA 18.04 bubnuoreka [IOK
: https://m.edsoo.ru/00aelc64
Bu6nuoreka IJOK
57, Keneso 22.04 https://m.edso0o.ru/00ae1d86
Oxcuibl, TUIAPOKCHU/IBI U COJIU JKele3a 25 04 bubnuorexa LIOK
58 (1) uenesa (1) : https://m.eds00.ru/00ae35¢6
IT 6ota Ne 7. 29.04
pakTrueckas pabora No BuGorexa LIOK
59. Pemienne  sKCnepuMEHTaNBHBIX  33Jad [0  TEME https://m.edso0.ru/00ae3des
«BakHelme MeTailuIbl U X COEIUHEHU — '
Boruncnenus no ypaBHEHHSIM XUMHUYECKHUX pEaKlUd, eciu
OJIMH U3 PEareHTOB JIaH B U30BITKE UM COAECPKHUT IPUMECH. bubnnoreka [JOK
60. . 06.05 _
BbrurciieHnst MacCoBOM JJOJIH BBIXO/1A TIPOYKTA PEAKIHH https://m.edso0.ru/00ae1750
61 O6o0menne © cucTeMaru3alus 3HAHUK 10  TeMme 13.05
' «BaxkHel11e MeTasibl U UX COSTUHEHHS
62 KonTtponbHast padota Ned no teme «BaxHeline MeTaubl 16.05
' 1 UX COEIUHEHUD)
63 BemiectBa 1 Matepuansl B IOBCEIHEBHOM KU3HU YEIIOBEKA 20.05 bubnuoreka [IOK
' https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIb 23.05 bubnunorexa LIOK
' https://m.edso0o.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOJIOTHUECKUX MPodIeM Bubmuoreka [JOK
' https://m.edso00.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
OBLIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME 68
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YYEBHO-METOIUYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

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

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

. 3aayHUK 10 XUMHH, 8 KJIacC: JJIS ydalruxcsi 00I1eo0pa3oBaTe/ibHbIX OpraHu3aIfii/
Kyzuenosa H.E., Jleskun A.H. — Mockasa: [IpocBemenne/Bentana-I'pad, 2023

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA
Peanuzanus-tpedoBannii-OI' OC-0ocHOBHOT0-00111eT0-00pa30BaHMS. -
Metoanueckoe-mocooue-1is-yauress. pdf

IHUADPPOBBIE 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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