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MNOACHUTEJIBHASA 3AIIMCKA

IIporpamma 1o XMMHM Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs COCTAaBIEHAa Ha OCHOBE
TpeOOBaHU K pe3ylibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILETO
obpaszoBanus, npexacraBieHHbix B ®I'OC OO0, a Taxke Ha OCHOBe (eaepanbHON paboueit
MIPOrpaMMbl BOCITUTAHUS U C YYETOM KOHLEHIMM IPENoJaBaHus y4eOHOro mpeamera «XuMus» B
oOpa3oBaTenbHBIX opranm3anusax Poccuiickoit @enepanuu. [Iporpamma nmo xumun paszpaborana c
LIEJIBI0 OKa3aHUSI METOANYECKON IOMOIIM YUUTENI0 B CO3/JaHUM pabouell IporpaMMel 1o y4eOHOMY
npeamery. IlporpaMma 1mo xuMuu Ja€T MpenCTaBlIeHHE O LEsAX, oOLel crpareruu o0ydeHus,
BOCIIUTAHUsI M PAa3BUTUA OOY4YAIOUIMXCS CPEACTBAMU Y4E€OHOro IIpeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEpKaHHe, IPeJyCcMaTpUBAceT paclpesielieHne ero 1o KiaccaM |
CTPYKTYpUPOBaHHUE IO pa3jiejaM U TeMaM MpOorpamMmbl 0 XMMHHU, ONPEAEISIET KOJIUUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKU COJEP)KaHUSA, PEKOMEHIYEMYIO IOCIEA0BATENbHOCTh HU3YYCHUS
XHUMUU C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUarOMMXCsl, ONpeNeNsIeT BO3MOKHOCTH MpeIMeTa JUIs pealn3aiuu
TpeOOBaHUN K pe3ysbTaTaM OCBOCHMsSI OCHOBHOW 0Opa30BaTEIbHOW NpPOrpaMMbl Ha YpPOBHE
OCHOBHOI'0 00Iero obpa3oBaHMs, a Takke TpeOOBaHMH K pe3yibTaTaM OOydueHHs XUMHM Ha
YPOBHE LieJiedl M3ydeHMs NpeAMETa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIBbHOM AEATeNbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOr0 COJePKAHMUS.

3HaHUEe XUMMHU CIIY’KUT OCHOBOM Ui (hOPMHUPOBAHHUS MHUPOBO33PEHHUS 00YYaOLIErocs, €ro
MPEJCTaBICHUN O MaTepHAILHOM €IMHCTBE MHUPA, BAXHYIO POJIb MTPAIOT (POpMUpYEMbIE XHUMHUECH
IIPEJICTABICHMS] O B3aUMOIIPEBPAILIEHUAX IHEPIUU U 00 HBOJIIOLMU BELIECTB B MPUPOAE, O MyTAX
pelieHns  riI00albHBIX MPOOJEM  yCTOMYMBOIO  pa3BUTHSI  4YEJIOBEUECTBA —  ChIPHEBOM,
SHEPreTUYECKOM, MNMIIEBOM W DKOJIOTMYECKON Oe30macHOCTH, MpoOJIEM 3ApaBOOXPAHEHHUS.
W3yuenune XxuMuM: CHOCOOCTBYET pealn3aliy BO3MOXKHOCTEH JJIs CaMOpPa3BUTHS U (POPMHUPOBAHUS
KyJIbTYypbl JIMYHOCTH, €€ oO0meil M (yHKIMOHAIBHOW TI'PaMOTHOCTH; BHOCUT BKJaJl B
¢dbopMHpOBaHHE MBIIIJIEHUS M TBOPYECKUX CHOCOOHOCTEH O0OydyaromMXcsi, HaBBIKOB HX
CaMOCTOSITENIbHON yueOHOH AeATeNIbHOCTH, HKCIEPUMEHTANbHBIX M HCCIEI0BaTEeIbCKUX YMEHUH,
HEOOXOJIMMBIX KaK B IIOBCEJHEBHOM >KM3HH, TaK U B MPOPECCUOHATBHON NEATEIIbHOCTH; 3HAKOMUT
co creuu(UKod HayyHOTO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOI'O B3IJIfJa Ha €IMHCTBO
MIPUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOydarolIuxcsi;  CIOCOOCTBYeT (POPMHPOBAHUIO LIEHHOCTHOTO OTHOLIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAaHUSM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAaJ B JKOJIOIMYECKOE
oOpazoBanue oOydaromuxcs. JlaHHble HampaBieHUs B OOyYEeHMM XUMHUHM O00€CledMBaIOTCs
cneun(ukoil  comepkaHuss ~ y4yeOHOro  mpeaMeTa, KOTOpBIM  SBJISETCS  MEAarorMuecKd
a/laTUPOBAHHBIM OTpakeHHEM 0a30BOM HayKH XMMHUH Ha onpeenéHHoM stare e€ pazsutus. Kypc
XUMHH Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHUSI OPUEHTUPOBAH Ha OCBOEHHME O0ydarolIMMHCS
CHUCTEMbl NEPBOHAYAJIbHBIX MOHATUN XMMHMHM, OCHOB HEOPraHMYECKOW XUMHUU U HEKOTOPBIX
OTJENbHBIX 3HAUUMBIX MOHATHI opraHnyeckoil xumuu. CTpyKTypa coAep:KaHMs MPOrpamMMbl IO
XUMHH copMHpOBaHA Ha OCHOBE CHCTEMHOro mnojaxoga k e€ wusydenuto. CoaepikaHue
CKJIQ/IBIBAETCSl U3 CUCTEMBI IOHATUNH O XMMHYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMbI MOHATUH O
XMMHUYECKON pEeaKLUu. Ob6e 5T cUCTeMbl CTPYKTYPHO OpraHHM30BaHbl 10 MPUHIUILY
IIOCJIEZI0BATEIBHOIO PAa3BUTHSI 3HAHUI HA OCHOBE TEOPETUYECKUX NPECTABIECHUN Pa3HOTO YPOBHS:
aTOMHOMOJIEKYJIIPHOTO YUYE€HHUs KaK OCHOBBI BCET0 ecTecTBO3HaHus; llepnonnueckoro 3akona J[.M.
MenzeneeBa Kak OCHOBHOI'O 3aKOHA XMMHM; YYEHHUS O CTPOEHHUM aroMa M XUMHYECKOW CBSI3H;
MPEACTABICHUN 00 AIEKTPOJUTUYECKON ITUCCOIMAIMM BEIIECTB B PAcCTBOpax. TeopeThyeckue



3HaHUS PAcCMaTPUBAIOTCS HAa OCHOBE OJMIIMPHYECKH IIOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJHOTO YPOBHSI K IPYTOMY, BBINONHAS (YHKIUU OOBSCHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHMSI M1 BOZMOKHOCTEM IIPAKTUUECKOIO IPUMEHEHHSI U TTOJTyUEHUS
U3Y4aeMbIX BEILECTB.

OcBoeHne NporpaMMbl O XUMHH CIIOCOOCTBYeT (OPMHPOBAHHUIO TPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIICM HAay4HOM KApTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOLICHMS K HAy4HOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. V3ydyeHue Xxumuu
IIPOUCXOJUT C NMPHUBJICYEHUEM 3HAHUHN U3 paHee U3YYEHHBIX y4eOHbIX MpeaMeToB: «OKpyKarolun
mup», «buonorus. 5-7 knaccel» u «®Puzuka. 7 knacc». [lpu u3ydeHUM XUMHM TPOUCXOIUT
(dbopMHpoBaHKUE 3HAHUHA OCHOB XMMHYECKOM HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
[IPaKTUYECKON JAESITEIbHOCTH YEJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBI.

3amada y4yeOHOro MpeaMeTa COCTOUT B (POPMHPOBAHWUU CHCTEMBl XUMHYECKUX 3HAHUH —
BaOXHEUIINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX MOJOKEHHUH, JOCTYMHBIX 0000mIeHnH
MHUPOBO33PEHYECKOT0 XapaKTepa, A3bIKa HayKH, B IPUOOIICHUN K HAYyYHBIM METOIaM MTO3HAHUS TIPU
M3YYEHUM BELIECTB M XUMHUYECKUX peakuui, B (OPMUPOBAHMM M Pa3BUTHM IO3HABATENIBHBIX
YMEHUH H MX TMPUMEHEHHMM B Y4eOHO-IIO3HABATEJIBHOM U yueOHO-HMCCIIeI0BATEIbCKON
NesITeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 0OpallleHus ¢ BEIIeCTBAMH B [TOBCEHEBHOMN JKHU3HU.

IIpy wm3yyeHHMM XUMHMHM Ha YPOBHE OCHOBHOIO 0OILIero o0pa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak: (OpMUPOBAHUE MHTEUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOATEIbLHOMY NPHUHSITHIO pELIEHUH, CHOCOOHOMI
aJanTUpoBaThcsd K OBICTPO MEHSIOLIUMMCS YCJIOBMSIM JKU3HU; HAIpPaBJIE€HHOCTh OOydeHus Ha
CHCTEMAaTH4YecKoe MPHOOMIEHHEe  OO0yJaroUIiXCs K CaMOCTOSITEJIbHOM  I103HaBaTENbHON
NESTEIbHOCTH, HAyYHbIM METOJAM I[O3HAaHUSA, (HOPMUPYIOIIMM MOTHBALMI0 U pa3BUTUE
CIOCOOHOCTEM K  XUMHMM; OOecrneueHHe  YCIOBHH, CHOCOOCTBYIOIIUMX  IPUOOPETEHUIO
00y4aroIMMUCs ONbITa Pa3HOOOpa3HOW AEATENbHOCTH, MO3HAHMS U CAMOIO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMH), UMEIOIINX YHUBEPCAIbHOE 3HAaYEHUE AJIS Pa3IUYHBbIX BUI0B
NesTenbHOCTH; (popMUpoBaHUe 001el (yHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B
TOM 4YHCJI€ YMEHUH OOBSCHATh U OLEHUBATh SIBJICHUS OKPYXKAIOIIEr0o MUpPA, UCIONb3Yysd 3HAHUS U
OTIBIT, TTOJTyYCHHBIE NPH U3yYCHUH XHUMHHU, TIPUMEHSITh UX TPU PEIICHUH MPOOJIeM B IOBCEAHEBHOM
KU3HU U TPYAOBOH JAEITENBbHOCTH; (OPMHUPOBAHUE Yy O0OYyYarOMIMXCS T'yMAaHUCTUYECKUX
OTHOIICHUH, TOHMMaHMsI LEHHOCTH XUMHUYECKHX 3HAHUM [Uid BBIPAOOTKH 3KOJOTUYECKH
11€J1ec000pa3HOro MOBEJCHUS B OBITY U TPYIOBOW JAEATENIBHOCTH B LENSIX COXPAHEHUS CBOETo
3JI0POBbsI M OKpY>Karollel MPUPOTHON CpeJibl; pa3BUTHE MOTUBAIMM K 00yUEHHIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIO M CaMOBOCIIMTAHMIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOQHIIS M HAIIPaBICHHOCTH AaJbHENIEero 00yueHMs..

OO0r1ee yncI0 4YacoB, pEKOMEHIOBAHHBIX JIJIsi M3Y4YeHHUST XUMHUH, — 136 yacoB: B 8§ kiacce —
68 yacoB (2 yaca B Hezento), B 9 kacce — 68 yacoB (2 yaca B HEZCIIO).

Jlia Kakaoro kiacca HperyCMOTPEHO pPE3epBHOE ydyeOHOE BpeMs, KOTOPOE MOKET ObITh
MCIOJIb30BaHO YYaCTHUKaMU 00Opa30BaTeIbHOro IMpolecca B LelsX (GOpMUPOBAHUS BapHaTHUBHOM
COCTaBJISIONICH coaepkaHMsl KOHKpeTHoW paboueld mporpammel. Ilpu sTomM oOs3artenbHas
(MHBapHaHTHAas) YacTh COJEPXKaHUA MpPEeAMETa, YCTaHOBJICHHAs PUMEpPHON paboueil mporpaMmoH,
U BpeMsi, OTBOJUMOE Ha €€ U3y4eHUE, JOKHBI OBITh COXPaHEHBI OTHOCTHIO.



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHavanbHble XUMHUecKHEe MOHATUA [Ipeamer xumuu. Ponb XMMuM B KM3HHU YeEJIOBEKA.
Xumus B cucteme Hayk. Tena u Bemecta. @u3nueckue CBONCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BeulecTB. IloHdaTne o Meronax mno3HaHus B XxuMuu. Yucrtele BemecTtBa U cMmecu. CrocoObl
pasnesneHus cMmecel. ATOMBI M MOJIEKYNbl. XHMHUYECKHE 3J1eMEHThl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. IIpocTeie M ClOXKHBIE BelEeCcTBAa. ATOMHO-MOJEKYJIIDHOE Y4YeHHE. XHUMHYECKas
¢dopmyna. BaneHTHOCT aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
OtHocuTenbHass aroMHas Macca. OTHocuTenbHas MoOJEKyJsspHas Macca. MaccoBas a0mas
XMMHMYECKOrO 3JIeMeHTa B coeauHeHud. KommuectBo BemectBa. Monb. MoisipHas Macca.
B3aumocBsI3p  KOJMMYECTBAa, MacChl W UWCIA CTPYKTYpHBIX €IMHUIl BellecTBa. Pacd€rbl 1o
bopmMynaM XUMHUYECKUX coeqMHEeHNH. Du3ndyeckne u XUMUYECKHE SBJICHUSA. XMMHUYECKash peaKus
u e mpu3HAKU. 3aKOH COXPAHEHHUs MacChl BEIIECTB. XMMHUYecKue ypaBHeHHs. Knaccudukanms
XUMHYECKUX peaknuid (COeAMHCHHS, pPA3JIOKCHHs, 3aMelleHus, OoOMeHa). XHUMHUYECKUI
HKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAOH, NpaBujiamMu paOoThl B JabopaTopuu M
npuémamu obpaieHus ¢ JabopaTOpHBIM 00OPYAOBAaHMEM, M3yU€HHE U ONUCaHHe (PU3MUYECKUX
CBOMCTB 00pa3L0OB HEOPraHWYECKUX BEILECTB, HaOIt0AeHNEe (PU3NUecKuX (IIaBIEHUE BOCKA, TassHUE
Jb/la, pacTUpaHUE caxapa B CTYNKe, KUINEHHE M KOHJEHCAllMs BOJbl) U XUMHUUYECKUX (TOpeHHE
CBEUM, IPOKAJMBAHME MEIHOW MPOBOJOKM, B3aUMOJCHCTBHE MeJa C KUCIOTOM) SIBJICHMH,
HAOJIOZCHNE W ONHCaHWE IMPHU3HAKOB MPOTEKAHMS XWMHUYECKHUX peakiuil (paszjoXeHHue caxapa,
B3alMO/JICIICTBUE CEpHOM KHUCIOTHI C XJOpUAOM Oapus, paznoxeHue rugpokcuga meau (II) mpum
HarpeBaHUM, B3aMMOJIEHCTBHE >Kene3a ¢ pacTBopoM coiu Meau (II), u3ydenme crnoco6oB
pasneneHus cmecedl (C IMOMOIIBI0 MarHuTta, (UIbBTPOBAaHUE, BbIAPUBAHUE, AUCTUIUIALINSA,
xpomarorpadusi), IpOBEAECHUE OUUCTKU IMOBAPEHHON COJIM, HAOIIO/IEHNE U OIUCAHUE PEe3yJbTaToOB
IIPOBEJICHUS OIIbITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJEJIEH MOJIEKYII
(apocTep>kHEBbIX). BakHeliine npeacTaBUTENM HEOpPraHMYECKHUX BemlecTB Bo3gyx — cmechk
razoB. CocraB Bo3ayxa. Kucinopon — aneMeHT u npocroe BemecTBo. HaxoxkaeHue kuciopona B
npupojae, (QU3MYecKue M XUMHUYecKHe cBoiicTBa (peakuuu ropenus). Oxcuabl. I[lpumenenue
kucinoposa. CrocoObl MOJIydeHHs KUCIOpoJa B 1a00opaToOpuu U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupojie. O30H — aJIoTporiHas MoIupuKaius KUCIOpOoaa.

TemnoBoit 3(p¢exkT XUMHUYECKOW peakIUH, TEePMOXUMHUYECKUE YPaBHEHMsS, HK30- u
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: YroJb W METaH. 3arps3HEHUE BO3]yXa, YCHIECHUE
NapHUKOBOTro 3¢ ¢eKTa, pazpylieHue 030HOBOTO ciiosd. Bogopoa — ayeMeHT M MpocToe BEIIecTBO.
Haxoxxnenue Bojoposia B pupojie, (pusnueckue 1 XUMHYECKUE CBOMCTBA, TPUMEHEHHE, CIIOCOObI
nony4yeHus. Kucnotel u conmu. MossipHblii 00bE€M ra3zoB. PacuéTsl Mo XMMHUYECKUM ypaBHEHUSM.
®usunyeckue cBoiicTBa Boabl. Boma kak pactBopureinb. PactBopsl. HackllieHHbIE M HEHACHIILIEHHBIE
pactBOpbl. PacTBOpMMOCTH BEIIECTB B BOJIe. MaccoBas J0Jisl BEIIECTBA B PACTBOpE. XUMHUYECKHE
cBoiicTBa Bosibl. OcHOBaHMs. Posib pacTBOPOB B IpUpPOJIE U B JKU3HM desoBeka. KpyroBopot Bojib
B Mpupojie. 3arpsi3HeHue NpUpoAHbIX BojA. OXpaHa M OYMCTKA MPUPOIHBIX Boj. Kiaccudukarus
Heoprannuecknx coeauHeHuid. Oxcuapl. Kiaccudukanmst okcuaoB: cosieodpasyromire (OCHOBHEIE,
KHUCJIOTHBIE, aM@oTepHble) U HeconeobOpasyromue. Homenknarypa okcujaoB. Pusnyeckue u
XUMUYecKre cBoicTBa okcunoB. ITomydenune okcuaoB. OcHoBanus. Kiaccudukanus ocHoBaHuUit:
mEIoYN U HEpacTBOpUMBbIE OcHOBaHMSA. HoMeHknaTypa ocHoBaHuil. Pu3nueckue U XMMHUYECKUE
cBoiicTBa ocHoBaHMi. [lonyuenue ocHoBanmii. Kucnorel. Kinaccudukanus kucnor. Homenknarypa
KuciioT. Ou3ndeckne U XUMHUUECKHe cBovcTBa KMUCIOT. P aktuBHOCcTH MeTaiuioB H.H. Bekerona.



[Tonyuenue kucnor. Conu. Homenknarypa cosieil. @u3ndeckrue U XMMUYECKHUE CBOMCTBA COJICH.
[Tonydyenue coneil. ['eHeTMueckass CBSI3b MEXKIY KIAcCaMU HEOPraHUYECKUX COCIMHEHUM.
XUMHYECKUNA DKCHEPUMEHT: KAaYECTBEHHOE OIPEIEICHUE COAEPKAHUS KHUCIOpOAa B BO3IYyXE,
MojlydyeHue, coOupaHue, paclo3HaBaHHME W M3YyYCHHE CBOWCTB KHUCIOpPOJA, HAOIIOJCHUE
B3aMMOJICHCTBHUSL BELIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HMKHOBEHHUS M IMPEKPAIICHUS TOPECHUS
(moxxkapa), o3HaKOMJICHHE C 00pa3llaMu OKCHUJIOB M ONHMCAaHUE UX CBOWCTB, MOJyYeHHE, COOUpaHue,
pacrno3HaBaHHe U U3y4YeHHE CBOWCTB BOAOpOJa (TOpeHHue), B3aUMOJICHCTBUE BOJOPOAA C OKCHUIOM
Menu (II) (BO3MOXXHO HCHOJIB30BaHUE BHUICOMATEPUATIOB), HAOJIOJIeHHE OOpas3IoB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIEAOBaHWE OCOOCHHOCTEH pACTBOPEHMsI BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, ITPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0JIEW pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJUIaMU (HAaTPUEM U KaJibI[ueM) (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHHE OOPA3IOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOIIOZCHNE W3MEHEHUS OKPAacKH MHIMKATOPOB B pAcTBOPax KHUCIOT W IIEIOYEH, HM3ydYeHUE
B3auMozeicTBus okcuaa meau (1I) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT € METaJJIaMH, peaKIuil
HEWTpalIu3aluy, 0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO METAUIA APYTUM U3
pacTBopa COJIM, PpEIICHHE OHKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «BaxHeine Kiacchl
HEOpraHuyeckux coeauHeHui». [lepmonnueckuil 3akoH u Ilepuonnueckas cucremMa XMMHUYECKUX
3JIEMEHTOB JAN. MenneneeBa. CtpoeHue aroMoB. XuMHUYecKass CBA3b. OKHUCIHUTEIbHO-
BOCCTAaHOBUTENIbHBIE peakuuu llepBble MOMBITKU KJIaCCUPHUKAUU XUMHYECKHX DSJIEMEHTOB.
[TonsiTHe 0 rpymnmax CXOAHBIX 3JIEMEHTOB (IEIOYHBIE U MIETOYHO3EMEIbHBIE METAILIbI, TAJIOTEHBI,
WHEPTHBIC Ta3bl). OIJIEMEHTBI, KOTOpPBhICE O0O0pa3yroT am{QoTepHBICE OKCUABI W THUIPOKCH/IBL.
[lepnonnueckuit 3akoH. Ilepuonmueckas cucrema xuMuueckux snemeHTtoB J[M. Menaeneesa.
Koporkonepuognas w ummHHONEpHOAHas (opMbl [leproguveckold CHCTEMBI XUMHYECKHX
sanemenToB .M. MenaeneeBa. Ilepuoasl u rpymnmbl. @U3MUECKUl CMBICT MOPSIKOBOIO HOMEpA,
HOMEpPOB IepuoAa U rpymmsl 3neMmenta. CtpoeHue atomoB. CocTtaB aTOMHBIX saep. M30Tomsl.
OnekTpoHbl. CTpoeHHE SJEKTPOHHBIX OOO0JIOUYEK aTOMOB MepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuonnueckon cucremsl .M. MenneneeBa. XapakTepuUCTUKAa XUMUUYECKOTO AJIEMEHTA IO €ro
nonoxxenuto B [lepuonuueckoit cucreme J.U. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS pajuyca
aTOMOB XHMHYECKHX D3JIEMEHTOB, METALTMYECKUX W HEMETaJUIMYEeCKUX CBOWCTB MO TpynmaM u
nepuonaMm.  3HaueHue Ilepuommueckoro 3akoHa u [lepmoanueckoil CHCTEMBI XHUMHYECKUX
JJIEMEHTOB Ui pa3BUTHS Hayku M npaktuku. J.JMI. MenneneeB — yd€HBII M TpaKJaHUH.
Xumudeckas cBs3b. KoBaneHTHas (TMOJSpHas M HEMOJSpPHAs) CBS3b. DIEKTPOOTPUIIATEIHHOCTH
XUMHUYECKUX 3eMeHTOB. MonHas cBa3b. CteneHb okuciaeHusi. OKUCIUTENbHOBOCCTAHOBUTEIbHbBIE
peakuuu. [Ipoueccsl okucneHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIU. X UMHUECKUI
JKCIIEPUMEHT: M3y4YeHHe OOpa3IOB BEHIECTB METAIJIOB W HEMETalIOB, B3aUMOJICHCTBUE
TUJIPOKCHIA [IMHKA C PacTBOPAaMU KHCJIOT W IIENOYeH, MPOBEACHHUE OIMBITOB, WJLIFOCTPUPYIOLIHX
MPUMEPBl  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX ~ pEaKIuil  (TOpEeHHE, peakluu PasJIoKEeHHS,
coeMHEeHHs ). MexXnpenMeTHble CBsI3u Peann3aiiys MeXIpeIMETHBIX CBA3EH MPU M3YyYEHUU XUMUU
B 8 KJlacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHSATHIH, TaK
Y TIOHSATUMN, SBIISIFOITUXCSI CUCTEMHBIMH JJISI OTJAEIBHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.
OO01Ire ecTecCTBEHHOHAYYHBIE MOHSATHS: HAYYHBIN (DaKT, THIOTE3a, TeOpHUs, 3aKOH, aHAINU3, CHHTE3,
KIaccupuKalus, MEePUOJUYHOCTh, HAOMIOJACHHE, OKCIEPHUMEHT, MOJACIUPOBAaHUE, H3MEpEHHE,
Moelb, siBaeHue. Pusnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU/, U30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYNa, OJJIEKTPUYECKUU 3apsj, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKHWE BEJIIMYMHBI, €IUHHUIIBI W3MEPEHHs, KOCMOC, IIJIaHETHI,



3B&3npl, Comune. buonorums: ¢orocunres, pasixanue, Ouochepa. [eorpadus: armocdepa,
rujipocdepa, MUHEpPabl, FOPHBIE TOPO/Ibl, OJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecrBo m xumunueckas peakuus Ilepuonmueckmii 3akoH. Ilepuonmueckass cucrema
xumuueckux snemeHToB J[.M. MenneneeBa. CtpoeHune aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX MEPUOMOB, KaJWs, KalbLMs U UX COCAUHEHUH B
COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ileproanyeckoil cUCTEME M CTPOCHHEM HX aTOMOB.
CrpoeHne BelecTBa: BUABI XUMUYECKOW CBA3M. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB B€IIECTBA OT THUMNA KPUCTAUIMYECKOM pEmETKM M BUAA XHUMUYECKOM  CBS3H.
Knaccuukanus 1 HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XMMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3jIM4HbIM KJaccaM HEOPraHWYECKUX COEAMHEHUH, TIEHETHYeCcKas CBA3b
HEOpraHn4eckux BemecTB. Kimaccuukaimst XuMUYeCKUX peakuil Mo pa3InyHbIM MpU3HaKaMm (1o
YHUCIY M COCTaBY YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3P (EKTy, M0 W3MEHEHHIO
CTENIEHEW OKHUCIIEHHUS XMMMUYECKHUX 3JIEMEHTOB, 0 OOpaTUMOCTH, II0 YYaCTHIO KaTalau3aTopa).
OK30- M DHIOTEPMHUYECKHE PpEaKIMM, TEPMOXUMHUYECKHe YypaBHeHMs. lloHATme o cxopocTu
xuMudeckoi peakuuu. [ToHsTue 06 0OpaTUMBIX U HEOOpATHUMbIX XUMHUECKUX peakuusax. [lonsrue
O TOMOIEHHBIX W TeTepOoreHHbIX peakuusax. Ilomsarue o kartanuse. IloHATHE O XUMHYECKOM
PaBHOBECHH. @akToppl, BIUAIOLIME HA CKOPOCTh XHMHUYECKOM pEaKUUU U IIOJIOXKCHHE
XMMHUYECKOro paBHOBecHs. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIMM, IEKTPOHHBIA OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEILHON peaxkuu. CocraBnieHue ypaBHEHUM
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIMHA C MCIOJIb30BAHUEM METOJAa JIEKTPOHHOIO OanaHca.
Teopust AMEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEAIEKTPOJIUThl. KaTnoHbl, aHHOHBI.
MexaHu3M JucCOLMAlMM BEUIECTB C pa3IMUHbIMM BHJAMH XUMHUYecKOil cBsa3u. CreneHb
aucconnanu. CuibHbIE U cl1abble 3JeKTPOIUTHI. Peakuuyu noHHOro ooMeHa. Y cioBus NpOTeKaHUs
peakiuii MOHHOTO OOMEHa, IOJHbIE M COKpallHHble HOHHbIC ypaBHeHHUs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHMHA M CoJieil B CBeT€ MNPEJCTABICHUNH OO0 3JIEKTPOJUTHYECKON AHUCCOLUAIMH.
KauecTBeHHble peakiiuy Ha HOHBI. [[oHsATHE O rHApOIN3E CONEl.

XUMUYECKUI HKCIIEPUMEHT:  O3HAKOMJIEHHE C MOJENSMU KPHUCTAUIMYECKUX PEIETOK
HEOpPraHMYECKHUX BEIECTB — METANIOB M HEMETaUIoB (rpaduTa M anMmasa), CIOXKHBIX BEILIECTB
(x7mopuaa HaTpusi), UCCIEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluy OT BO3JEHCTBUA
pa3nuuHbIX (PAKTOPOB, HCCIENOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMALMM  KUCJIOT, wIefoue M conel (BO3MOXHO HCIHOJb30BAHUE BHUAECO MaTepHajoB),
IIPOBE/ICHUE OIBITOB, HWUIIOCTPUPYIOUMX MPHU3HAKK TNPOTEKaHUS pPEaKkUUid HOHHOrOo OOMeHa
(obpazoBaHue 0cajika, BbIIETIEHUE ra3a, 00pa30BaHKe BOJIbI), OIBITOB, MIITIOCTPUPYIOIUX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX pEAKUUN (TOpPEHHE, PEeAKUMU pa3JIoKEeHUs, COEIUHEHMS),
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO KAUYECTBEHHBIX PEaKUi Ha HOHBI, PELICHHE
SKCIIEPUMEHTANbHBIX 3a1ad. Hemeramibl U ux coenuHeHus OOmias XapakTepHUCTUKa TajoOreHOB.
Oco0eHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE cTeNeHu OKucieHus. CTpoeHue U (Puanyeckue
CBOWMCTBAa TIPOCTBHIX BEIIECTB — TaJOreHOB. XWMHUYECKHE CBOWCTBAa Ha IMpPUMEpE XJjopa
(B3auMoielicTBE C MeTallllaMH, HeMeTajUlaMH, Ieroyamu). XisopoBoaoposd. ConsiHas KHCIOTa,
XMMHUYECKHE CBOMCTBA, NIOJIydeHUE, IpUMEeHEeHHe. JleiicTBre Xopa U XJI0pOBOAOPOJa HA OpraHu3M
yernoBeka. BaxHelmme Xmopuabl M UX HaxoxaeHue B mpupoge. OOmas xapakTepucTHKa
aneMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOSHMsI aTOMOB, XapaKTE€PHbIE CTENEHH OKHMCIICHHS.
CrpoeHre M (QU3MUECKHE CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJUIOTPOIHBIE
MoAu(UKAIIUU KHCIOpOoJa W cephl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOAOPOM, CTPOCHHE,



¢busnueckue U XUMU4eckue cBoicTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, pu3nuecKkre U XUMHUYEeCKUE CBOMCTBa (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT
u crneuupuyeckue). XUMHUYECKHE PEAKIMM, JIeXKAI[Me B OCHOBE IPOMBIIUIEHHOTO crocoda
MOJy4eHus: cepHo Kuciotel. [Ipumenenue cepHoil kuciaoTel. CoOnaM  CEpHOM  KHUCIOTHI,
KayecTBEHHass peakuuss Ha cynbdar-moH. Haxoxnenuwe cepbl W €€ COEAMHEHHH B TPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpellbl COEAMHEHHUSAMM Ccepbl (KUCIIOTHBIE JOXKAM,
3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpeaoTBpamieHus. OOmas XapakTepuCTHKa
aneMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIe CTENICHH OKUCIEHUS. A30T,
pacnpocTpaHeHue B mpupojie, Gu3nyecKkue u XuMuieckue cBoiictsa. KpyroBopot azora B npupoze.
AMMuak, ero ¢puznuecKue 1 XUMHYECKHUEe CBOICTBa, MoydeHue u npuMmenenue. Cou aMMOHHUS, UX
¢usnyeckue M XMMHYECKHE CBOMCTBA, MpuMeHeHHe. KadecTBeHHast peakius Ha MOHBI aMMOHHUSI.
A3oTHasg kuciora, e€ TmoylyueHHe, (QHU3MUECKHe W XUMHUYECKHE CBoiicTBa (o0mme Kak
MPEJCTaBUTEIIS Kilacca KUCIIOT U crienududeckue). Vcrnonp30BaHle HUTPATOB U COJIE aMMOHHUS B
KayecTBE MMHEPAJBbHBIX  ynoOpeHHi. XuMHYecKoe 3arps3HeHHE OKPYXKalomeH  cpemsl
COCIMHEHUSIMH a30Ta (KUCJIOTHBIC J0XKIU, 3arpsA3HEHHE BO31yXa, MMOYBbl U BOJ0EMOB). Docdop,
annotpomnnbeie Moaudukanuu pocdopa, puznueckue u xumuueckue cpoictra. Oxcuna gpocdopa (V)
u ¢dochopHas KucioTa, (PU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA, Moiy4yeHue. lcmonb3oBaHue
dbochaToB B KauecTBE MHHEpaIbHBIX yHnoOpenuil. OOmias xapakrepuctuka syneMeHToB I[VA-
rpynnbl. OCOOEHHOCTHM CTPOEGHHMSI AaTOMOB, XapaKTE€pHbIE CTENEHU OKHUCICHHUA. YTJIepos,
AJUIOTPOIHBIE MOJU(PHUKAIINH, PACTIPOCTPAHEHHE B TIPUPOJIE, PU3MUECKUE U XMMUYECKHE CBOICTBA.
Ancop6uus. Kpyroopot yriepoaa B npupone. OKkcuibl yriaepojia, ux Gu3ndeckue 1 XUMUIECKHe
CBOMCTBA, J€MCTBHE HA )KUBbIE OPIraHU3MBI, IOJyUYEHUE U IPUMEHEHHE. DKOJIOTHYECKHE TPOOIIEMBI,
cBs3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rinobanbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronbpHas KUCIOTa U €€ colM, uX (QU3NYEecKrue U XMMHUYECKHE CBOICTBa, MOJIyYeHUE U
npuMeHenue. KadecTBeHHas peakiusi Ha KapOoHaTHOHBI. Vcmonp3oBaHue KapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XozsiiicTBe. IlepBoHauanbHble MOHATUS 00
OpPraHUYECKUX BEIIECTBaX Kak O COEAMHEHMX yriepona (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, ITaHol,
INIMLEPHH, YKCycHas kKucioTa). [IpupoaHble HCTOUHUKH YIJIEBOAOPOJOB (Yroib, MPUPOAHBIN ra3,
He(Th), IPOAYKTHI UX NepepaboTku (OEH3UH), UX poJib B OBITY U NpoMbliieHHOCTH. [loHsTHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX, OENKax, yrieBoJax — U UX POJIM B )KU3HU YeJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHMYECKMX M HEOPraHWYEeCKHX coeauHeHuil. KpemHui, ero
¢usnyeckue W XUMHMYECKHE CBOMCTBA, IMoJiyueHHe M npuMeHeHue. CoeluHEHHs KPEeMHHUS B
npupoje. O6mue npeacrasieHus 06 okcuae kpemuus (IV) n kpemaueBoit kucinore. CUIMKaThI, UX
UCMOJb30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHele cTpouTebHble MaTepHuasbl: KepaMukKa,
CTEKJIO, IIEeMEHT, OeTOH, jkene300eToH. I[IpoOieMbl Ge30MMacHOro MCIOIb30BAaHUS CTPOUTEIBHBIX
MaTepuajioB B TIOBCEAHEBHOW IKM3HU. XHUMHUUYECKHH OJKCIEPUMEHT:  HU3ydeHHe oOpaslioB
HEOpPraHMYECKHUX BELIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE KAaUE€CTBEHHBIX peaklui Ha
XJIOPUJ-MOHBI M HaOJIOJEHHE MPU3HAKOB MX IMPOTEKAHMS, ONBITHI, OTpa)karouue (U3NYECKHe U
XUMHUYECKHE  CBOWCTBa TaJOr€HOB W WX  COEIMHEHUN  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHAIOB), O3HAKOMJIEHHE C OOpaslaMu XJIOPHJIOB (TaJOT€HHJIOB), O3HAKOMJICHHE C
o0pasuamMu cepsl U €€ COeTMHEHUIMH (BO3MOKHO UCIOIb30BaHUE BHIEOMAaTEPHAIIOB), HAOII0IeHUE
nporecca oOyrJIMBaHUS caxapa MoJl AeWCTBUEM KOHLEHTPUPOBAHHON CEpHOM KUCIIOTHI, U3yYEeHUE
XUMHUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, NMPOBEJICHHE KAaueCTBEHHOM peakluu Ha
cynb(ar-uoH u HaOIIOAEHUE TpU3HaKa e€ TMPOTEeKaHUs, O3HAKOMJIEHHE € (U3UUYECKUMHU
cBOMCTBaMH a30Ta, ¢ochopa M WX COoeAMHEHUHN (BO3MOXHO HCIOJIb30BAaHHUE BHICOMATEPHAIIOB),



oOpasmamu a30THBIX U (ochopHBIX yHAOOpeHHUH, TOJy4YeHHE, COOUpaHHE, paclo3HaBaHUE U
M3Yy4YEeHHE CBOWCTB aMMHaKa, MPOBEJACHNE KaUeCTBEHHBIX peakluii Ha MOH aMMOHMS U (ocdaT-uoH
U U3y4YEHHUE NIPU3HAKOB UX MIPOTEKAHUsS, B3AUMOJAEHCTBAE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C
Mebl0 (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), HU3YYEHHME MOJENIEH KPUCTAINIMYECKUX
peméTok anMasa, rpaduTa, QyuiepeHa, 0O3HAKOMIICHHE C MPOLECCOM aACOPOIMH PacTBOPEHHBIX
BEIIECTB AKTHBHPOBAHHBIM YITIEM M yCTPOHCTBOM TPOTHMBOTA3a, IIOJyuyeHHE, COOHMpaHHe,
pacro3HaBaHUE M U3YyYEHUE CBOMCTB YIJIEKHCIOIO Ia3a, NPOBEICHUE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT M CUJIMKAT-HOHBI U U3y4YeHUE MPU3HAKOB UX MPOTEKaHHs, 03HAKOMIICHHUE C MPOAYKIUEH
CWIMKAaTHOM IPOMBILUIEHHOCTH, PEUIEHUE HKCIEPUMEHTANBHBIX 3a1ad no Teme «Baxwueilmme
HEMETaJUIbl M UX COEAMHEHHUs». MeTalibl U ux coearHeHust O0Ias XxapakTepucTUKa XUMMHUYECKUX
JJIEMEHTOB — METAJUIOB Ha OCHOBAaHMU MX IOJIOXKeHUs B llepuoanueckoil cucreMe XMMHYECKUX
anemenToB J[.W. MenneneeBa u crpoenust aromoB. CTpoeHue MeTtaiioB. Meramiudeckas CBs3b U
METNIMYECKasi KPUCTAIIIMYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUI Psii HANpsHKEHUM METallIoB.
dusnuecKkue 1 XUMUYECKHe CBoMcTBA MeTauioB. OOmme crnocoObl momydeHus: MetayuioB. [lonstue
0 KOPpO3UU METaJUIOB, OCHOBHBIE CIOCOOBI 3alIUThl UX OT Kopposzuu. CruiaBbl (CTajib, YYT'yH,
JTIOpAIOMUHUN, OpOH3a) U UX NMPUMEHEHHE B OBITY U MpoMbIIIeHHOCTH. [llenounbie mMeTasuib:
nonoxenue B Ilepuonnueckoi cucreme xumuueckux snemeHToB J[.M. MenaeneeBa, cTpoeHne MX
aTOMOB, HaXOXKJeHUe B npupoje. Puznyueckue U XUMUYECKHE CBOMCTBA (Ha MpuMepe HATpus U
kanmus). OKCUABl M TUAPOKCUABI HaTpus W Kanus. [IpuMeHeHHe MIENOYHBIX METallIoB M HX
coenuHeHui. lllenouHo3eMenbpHble METAJUIBI MarHUM M KalbLWW: MOJ0XeHHe B lleproamyeckon
cucrteMe xumuyeckux aeMmeHToB [[.1. MeHeneeBa, CTpOCHUE UX aTOMOB, HAXO0XKIECHUE B IPUPOJIE.
®u3nyeckue U XMMHUYECKHME CBOMCTBA MarHus M Kajblus. BaxkHeWlne COCOUHEHMS KaJbLIMs
(okcun, ruapokcul, coiu). KECTKkocTh BOJbI U CLIOCOOBI €€ YCTpaHEHUs. AJTIOMUHUI: TIOJI0KEHUE B
[lepuonnueckont cucreme xumuueckux diemeHToB J[M. Mengeneesa, crpoeHue aroma,
HaxoXJeHue B npupoze. Puznueckue 1 XUMUYECKUE CBOMCTBA amtOMUHUA. AM(POTEpHBIE CBONCTBA
OKcuJa U rujpokcuaa amoMunus. JKeneso: nosnoxenue B [lepuoanueckoil cucteMe XUMHUUYECKUX
anemeHToB J[.MI. MenneneeBa, cTpoeHue aroma, HaxOoxXJAeHHE B npupoae. Pusndeckue u
XUMHUYECKHUE CBOMCTBA kene3a. OKcuabl, Tuapokcuabl u cou xenesa (I1) u sxenesa (III), ux cocras,
CBOMCTBa M MOJydyeHUE. XUMHUYECKHH 3KCHEPUMEHT: O3HAKOMJIEHHE C oOpa3laMu METaJIOB U
CIUIaBOB, UX (PM3NYECKUMHU CBONCTBAMH, U3Y4YEHHE PE3YyJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO
HCIIOJIb30BaHNE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHJA KalbLUs U HATPUS C
BOZON (BO3MOYKHO MCIOJIB30BAaHUE BUACOMATEPUAJIOB), MCCIECJOBAHME CBOWCTB KECTKOW BOJBI,
mporiecca TOPEHHUsl JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAaHME BUIEOMAaTEpPHAJIOB),
MIPU3HAKOB MPOTEKAHUs] KaUeCTBEHHBIX PEaKlUil Ha MOHBI (MarHus, KajblHs, aJlOMUHMS, LIUHKA,
xenesa (II) u sxxenesa (II), menu (II), HabmroieHNe U ONMUCaHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHU
MOHAMM HATpHs, KaIUs U KaJblus (BO3MOKHO HCIOJIb30BaHUE BUIAEOMATEPUAJIOB), UCCIIEJOBAHHE
aM(pOTEepHBIX  CBOMCTB  THUAPOKCHIA  aTIOMUHUS M THJIPOKCHJAA  I[MHKA,  pelIeHue
SKCIIEPUMEHTAJBHBIX 33aJa4 Mo TeMe «BaxHellne MeTamabl M MX COCAMHEHUS». XUMHS U
OKpyKaromas cpena Bemectsa m Marepuansl B IOBCEIHEBHOW >KM3HM 4elOBeKa. be3omacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip Mmpu XUMHYECKHX
0’KOTax M OTPaBJICHUAX. XUMHUYECKOE 3arpsi3HEHUE OKpY>Karollel cpesl (peaeabHast JomycTuMast
KoHIeHTpauusi BemiectB (nanee — IIJIK). Ponp xumuM B pEHIEHHH HSKOJOTHYECKUX MPOOIEM.
XUMUYECKUN OHKCIEPUMEHT:  HM3y4eHHe OOpa3loB MaTepHalloB (CTEKJIO, CIJIaBbl METaJlIOB,
MOJIUMEpHbIE MaTepHuaiibl). MexnpeameTHele cBsi3u Peanusanus MeXNpeIMeTHBIX CBsi3edl mpu
M3YYeHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS 4epe3 HMCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-



HAyYHBIX IIOHATHH, TaK WM TOHSTHUH, SBISIFONIMXCS CHCTEMHBIMH [UIS OTICIBHBIX IIPEIMETOB
€CTeCTBEHHOHAay4YHOTro Iukia. OOIIUe ecTeCTBCHHO-HAYYHbIC TIOHATHS: HAy4YHbIH (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIM3, CHHTE3, KJIacCH(HUKALUs, MEPHOAUYHOCTh, HAOIIOJICHHE, SKCICPHUMEHT,
MOJICIIMPOBAaHNE, U3MEPEHUE, MOEIb, SIBICHUE, MAapHUKOBBIA (P (EKT, TEXHOIOTHs, MaTepUalIbI.
®dusuka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, HU30TONbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, JCKTPUYECKHNA 3aps]], MPOBOJHHUKH, IMOJYIIPOBOJAHUKH, TUICKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeENO, O0BEM, arperaTHOe COCTOSIHME BELIECTBA, TIa3, pPAcTBOP, PacTBOPUMOCTH,
KpUCTAUTMYecKasi PelI€TKa, CIUIaBbl, (PU3NYCCKHE BEJIMYHMHBI, CAMHHUIBI H3MEPEHHsI, KOCMUYECKOEe
HNPOCTPAHCTBO, IUIaHeTsl, 3BE3abpl, Conuue. buonorms: ¢dorocuHTes, abixanue, Ouocdepa,
IKOCHCTEMa, MHUHEPAIbHBIC YIOOPCHHUS, MHUKPOIIEMEHTBI, MAaKPOIJIEMEHTbI, IUTATEIbHbIC
BemecTBa. [eorpadus: armocdepa, ruapochepa, MHHEpasbl, TOPHBIE TOPOIBI, IOJIE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOTO OO0IIero o0Opa3oBaHUs
JIOCTUTAIOTCSl B X0/1€ OOy4YeHUs] XMMUU B €IMHCTBE Y4eOHOI M BOCHUTATENIbHOMN JESTENbHOCTH B
COOTBETCTBUM C TPATAULUOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSMHM, NPHUHITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU IIOBEJIEHUS U CIHOCOOCTBYIOT
mpoleccaM CaMOIIO3HaHUs, CaMOpa3BUTHUS M colUanu3aluu oly4arommxca.  JIM4HOCTHBIE
pe3yNbTaThl OTPAXXKaOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOW MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACIIMPEHHE OIIbITA JAESITEIIbHOCTU HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) DaTpUOTHYECKOrO BOCIMTAHHUA: LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY
KYyJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HaclE€[UI0, IOHUMaHUS 3HAYE€HUS XUMHUYECKON HayKu
B JKM3HH COBPEMEHHOTO OOIlecTBa, CIOCOOHOCTH BJAAETh JOCTOBEPHON uHGOpMaIuen o
MEPEIOBBIX JOCTUKEHUSIX U OTKPBITHSX MHUPOBOW U OTEUECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTHU
B HAay4YHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) TpaXTAaHCKOIO BOCIUTAHMA: MPEJCTABICHHUS O COLMAIbHBIX HOPMax M IpaBHUIIax
MEXJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, Y4eOHO -HCCiIe10BaTeNbCKOM, TBOPUECKONW U IPYTUX BHAAX JAESATEIBbHOCTH, TOTOBHOCTU
K Pa3HOOOpPa3HOM COBMECTHOM JIEATENbHOCTH MPU BBIMOJHEHUN Y4e€OHBIX, MTO3HABATENbHBIX 33/ad,
BBIMOJIHEHUM XHMHUYECKUX OSKCHEPUMEHTOB, CO3/aHUM Y4YeOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO U B3aWMOIIOMOIIM B IpoOLEcCe ATONM Yy4eOHOH IeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MMOCTYIKH CBOUX TOBApPHUIIECH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJEACTBHI MOCTYIKOB;

3) LEHHOCTHM HAy4yHOro IMO3HAHHUS: MHMPOBO33PEHUECKHE IPEACTABIEHUS O BEIIECTBE H
XMMHMUYECKOM pEaKlIMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKu U
COCTABJISIOLINE OCHOBY JJISi TIOHMMAaHHUSI CYIIHOCTH HAy4YHOM KapTHHBI MHUpA, MPEACTaBIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X Y€JI0BEKa C IPUPOJHON Cpeloi, o
pOJIM XMMHUU B MO3HAHUM ITHX 3aKOHOMEPHOCTEH; IT03HABATEIbHBIE MOTHBBI, HAIPABICHHBIE HA
MOJIy4E€HUE HOBBIX 3HAHHMM MO0 XUMHUU, HEOOXOAUMbIE ISl 00BSCHEHHS HAOJI0IaeMBbIX MTPOLIECCOB U
SIBJIGHUH, MTO3HABATENIbHOM, HHPOPMAIIMOHHON M YHUTATENbCKONW KYJIbTYPhl, B TOM UHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHON JHMTEpaTypo, AOCTYIHBIMHU



TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUN; UHTEpeC K OOyYEHHUIO U MO3HaHUIO,
M0003HATENIBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K  CaMOOOpa30BaHMIO, IPOCKTHOM |
HCCIIEIOBATENLCKOM IeATETHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS O0yUYCHHUS
B JaJIbHEHIIIEM;

4) ¢dopMupoBaHHS KYJIbTYPHl 370POBBS: OCO3HAHUE IEHHOCTH >KH3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JJOPOBBIA 00pa3 KU3HH, OCO3HAHUE MOCIICICTBUI
U HeNpusTHE BpPEOHBIX MPUBbIUEK (YNOTpeOJIEHHUs  aNKOrojisi, HAPKOTHUKOB, KYpEHHS),
HE00XO0IMMOCTH COOIIOCHUS TPaBUIJI 0€30MaCHOCTH MpU 00pAaIllEHUU C XUMUYECKIMH BEIlleCTBAMU
B OBITY U peasbHOM KU3HU;

5) TpymoBOro BOCHHWTAHUS: MHTEpEC K MPAKTHUYECKOMY HU3Yy4EHHIO mpodeccuid u Tpyna
Pa3IMYHOTO POJa, YBAKEHHUE K TPYAY M pe3yJbTaraM TPYIOBOH JAESITEIIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHUs MPEAMETHBIX 3HAHUU [0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATIBHOU
TPACKTOPUH TPOAOKCHUS O0pa3oBaHHUS C YYETOM JTUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K
XUMHH, 00IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENHON MpodhecCnOHABHON AeITeThbHOCTH
U pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aIalITUPOBATHCA B MPOo(eccrnoHalbHOI cpee;

6) SKOJIOTUYECKOTO BOCIUTAHUS: SKOJIOTHMUECKHU 1IeJIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK
HMCTOYHHUKY U3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, MOHMMAaHUE LIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYecCKOMy U
MICUXHYECKOMY 3JI0POBbIO, OCO3HAHHE LIEHHOCTH COOJIIO/ICHUS TPABHII OE30MIaCHOTO TIOBEICHUS ITPU
paboTe ¢ BemecTBaMH, a TAaKKE€ B CHUTYaIUsAX, YrPOXKAIOIIMX 3J0POBBI0 M JKU3HU JIIOJICH;
CIIOCOOHOCTH TPHMEHSTH 3HAHUS, MOJydaeMble TPU HM3YyYCHWHM XHMHH, IS PEIICHUs 3a/aad,
CBSI3aHHBIX C OKPYXaUIEd MNPUPOJAHON CpENoW, Il IOBBILIEHHUS YPOBHS HKOJOTMYECKOU
KYJIBTYPBI, OCO3HAHHS TJIOOATBLHOTO XapaKTepa JKOJOTHYSCKHUX MPOOIeM M IMyTeH UX pPeImeHUs
MIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHON U COLIMATIbHOM IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJNbTaTOB BBIICISIOT 3HAUUMbBIE  UIS (HOpMHpPOBAHUS
MHUPOBO33pEHUs OOIIIEHAYYHbIC TIOHSTHS (3aKOH, TEOpHs, MPHUHIUI, TUMOTe3a, (PakT, cucTema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMeTax M MO3BOJSIOT HA OCHOBE 3HAHMM U3 3TUX NMPEAMETOB (DOPMHUPOBATH MPEACTABJICHHUE O
LIEJIOCTHOW HAy4YHOW KapTHHE MHpa, W YHHUBEpCAJIbHBbIC yueOHBbIE NEeWCTBUS (IMO3HABATEIbHEIE,
KOMMYHHKATHUBHBIC, PETYIATHUBHBIE), KOTOpble oOecrnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOU s TENEHOCTH.

Ilo3naBaTebHBIE YHUBepCcaJbHbIe YueOHbIe aelicTBUsI ba3oBble normueckue EWCTBUS:
YMEHUSI HMCIHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILIUIEHUS NMPU OCBOCHHM 3HAHUM: pPACKPHIBATH
CMBICIT XUMUYECKUX TOHATHI (BBIACISATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b
C IPYTMMHU TIOHSTUSAMH ), UCTIOJIb30BATh MOHSITHS JJII OOBSICHEHUS! OTJIEIbHBIX (DaKTOB U SIBJICHUH,
BBIOMPATh OCHOBAHUSA U KPUTEPUU ISl KIACCHU(UKAIIMU XUMHUYECKHX BEIIECTB M XUMHUYECKHX
peakmuii, yCTaHaBIWBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YUEHHs, CTPOUTH
JIOTUYECKHE PacCyXaAeHUs (MHIAYKTHUBHBIC, IEIyKTUBHBIC, IO AaHAJIOTHH), NENaTh BBIBOIALI H
3aKJIIOYEHHUsS; YMEHHE TPUMEHATh B TpoIlecce TMO3HAaHUs TMOHATHS  (MpeIMETHhIE U
METamnpeaMETHbIE), CHMBOJIMYECKHE  (3HAKOBBIE)  MOJIENHM,  HCIOJIb3yeMble B  XUMHH,
MpeoOpa3oBhIBATh IUPOKO MPUMEHSEMBbIE B XUMHUU MOJEIbHBIE MPEICTaBICHUS — XUMHUYECKHMA
3HaK (CMMBOJI JJIEMEHTa), XUMHUYeckas QopMmyla M YpaBHEHHE XHUMHUYECKOH peaknuu — MpH
penieHnu y4eOHO-TT03HABATEeNIbHBIX 33/1a4, C YUETOM 3TUX MOJICIBHBIX MPEICTABICHUI BBISBIATH U



XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM HM3y4aeMbIX OOBEKTOB — XHUMHUYECKHX BEUIECTB U
XUMHUYECKUX PpEaKIHMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEICTBEHHBIE CBA3U U
IIPOTUBOPEUUSl B M3y4aeMbIX IIpoleccax M SBICHUAX. ba3oBble HuCClIEOBATENbCKUE IEHCTBUSA:
YMEHHE HCIIOJIb30BaTh IOCTaBJIEHHbIE BOIPOCHl B KAa4ECTBE MHCTPYMEHTA IIO3HAHUS, a TaKXe B
KayecTBE OCHOBBI Ui (DOPMHUPOBAHMS THIIOTE3Bl 1O MPOBEPKE MPABMIBHOCTU BBICKA3BIBAEMBIX
CYXXJIeHUi; TpuoOpeTeHHEe OMbITa MO IUIAHWPOBAHUIO, OPTAaHU3AIMH U MPOBEACHUIO YICHUYECKUX
SKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M IMPOIecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €0
pe3ynbrat, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJdbTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTaBIATH OTUET O mpojenaHHoi pabore. Pabora ¢ mHbpopmanueil: ymeHue
BBIOMpaTh, AHAIM3UPOBATH U HWHTEPIPETHPOBATH HHGOPMALMIO Pa3IUYHbIX BUAOB U GopM
IIPE/ICTABICHMS], IIOJIy4daeMyK0 M3 pPa3HbIX MCTOYHMKOB (HAy4YHOIIONYJSIpHAs JMTepaTypa
XUMHUYECKOIO COJEp KaHMsl, CIIPaBOYHbIE 1TOCOOMs, pecypchl MHTepHeTa), KpUTUUECKHU OLIEHUBATh
MPOTHBOPEYUBYIO M HEJAOCTOBEPHYIO HMH(OPMAIUIO; YMEHHE NPUMEHSTH pPa3IMYHbIe METOIbI U
3arpockl IpU MOUCKE M 0TOOpe MH(OPMAIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS
BBITIOJTHEHUST YYEOHBIX M MO3HABATENbHBIX 3a7au OMPEAeNIEHHOrO THIA, MPHUOOPETEeHUE OIbITa B
00J1acTH UCIIOJIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIa/IeHHuEe KYIbTYpOr
AKTUBHOTO HCIIOJB30BaHUS PA3UYHBIX IMOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOHpATh
ONTUMAaJIbHYI0 (GOpMYy NpPEACTaBICHUS HHPOPMAIMK U WUIIOCTPUPOBATh pELIaeMble 3aJauu
HECJIOKHBIMU CXeMaMHU, JuarpaMmmamu, Ipyrumu ¢popMaMu rpaduki ¥ ©X KOMOUHALUSAMU; YMEHHE
UCIOJIb30BaTh W AaHAJIU3UPOBATh B IIpolecce y4eOHOM M HCCIIEOBATEIbCKON JEATEIbHOCTU
MHGOPMALIMIO O BIMSHUHU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTA HAa COCTOSIHUE
OKpY>Karolle MPUPOJTHON CPEBI.

KoMmyHukaTHBHBIe YHHBepcaJibHble yueOHbIe JAeliCTBUSI: YMEHUE 3a]1aBaTh BOIIPOCHI (B
XoJe auanora U (WiaM) TUCKYCCHM) IO CYIIECTBY OOCYXIAaeMOW TeMbl, (pOpMYIHpOBaTH CBOU
MPEIJIOKEHUS! OTHOCUTENBHO BBIMIOJIHEHUSI MPEAJIOKEHHON 3anadyu; NpHOOpeTeHue OmbITa
MpPEe3EHTAIMM PE3YJbTATOB BBINOJHEHUS XUMHYECKOrO HKCIEepUMEHTa (J1a0opaTOPHOTO OIbITa,
nabopaTopHOil  pabOTBl MO  HCCIEAOBAHHIO CBOWCTB  BEIIECTB, Y4Y4EOHOTO  MPOEKTa);
3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHHKAaMHU IIO3HABATEIBHOM M HCCIEN0BATEIbCKOU
JeSTeIbHOCTH TPU PELIeHUH BO3HUKAIOLIMX MpoOjeM Ha OCHOBE y4yéTa OOLIMX HHTEPECOB U
COIJIacOBaHUsl MO3UIMK (00CyXJIeHUs, OOMEH MHEHMSIMHM, «MO3TOBBIE HITYPMbI», KOOpPIWHAIUSA
COBMECTHBIX JIEHCTBUH, OINpeAesieHue KPUTEPUEB IO OLIEHKE KayecTBa BBIMOJIHEHHON PadOThl U
JpyrHe);

PeryasitTuBHble yHHMBepCaJlbHble y4eOHbIe JeHCTBHSl: YMEHHE CaMOCTOSTEIBHO
ONpPEAENATh LEINU JACITEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATb, KOHTPOJIUPOBAaTH M IIpU
HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOIO JIEATENBHOCTh, BbIOMpaTh Haubosiee 3(P(EeKTUBHBIC
CrocoObl penieHus Y4eOHbIX W TIO3HAaBaTENbHBIX 3aJad, CaMOCTOSITEIbHO COCTaBJISTh WIIU
KOpPPEKTHUPOBATh IMPEJIOKEHHBIA QITOPUTM JICMCTBUM NPH BBITOJIHEHUM 3aJaHUN C Y4ETOM
MOJIyY€HUs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLHUsAX, OLIEHHWBATh
COOTBETCTBHE TOJYYEHHOTO pe3ylbTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3a/IlaHUH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pPE3YyJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO  COJAEpKaHMUS,
YCTQHOBJICHHOTO JaHHON (enepanbHOi  pabodeld mporpaMMoi, BBIJAENSIOT: OCBOEHHBIE
o0y4aroIMMHUCST Hay4yHble 3HAaHUS, YMEHHUS WU CHOCOOBl JeMcTBUH, chenuduuecKkue Ul
npeaIMeTHOM ob0yacTu «XUMHSA», BHUABI JAEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUA, €ro



MHTEpIpeTaluy, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUE€OHBIX U HOBBIX cuTyauusax. K
KOHIy oOyueHMsl B 8 Kjacce HpPeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUH:

pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX TIOHATHH: aTOM, MOJIEKYJa, XHUMHYECKHM
JJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHAs M HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTENIbHAsl aTOMHAas W MOJIEKYJISIpHas Macca, KOJWYECTBO BEILLECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBast 10J11 XMMHUYECKOI0 3JIEMEHTa B COEAMHEHUH, MOJIIPHBII 00BEM, OKCHUJ,
KHCJI0Ta, OCHOBaHME, COJIb, HJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHCICHHS, XUMUYECKas peaklus,
KJaccu(uKalus peakluid: peakUud COEJUHEHUs, PEaKLUU pa3oKEHUs, Peakluu 3aMelleHus,
peakiuu oOMEHa, 3K30- U HHJIOTEPMHUUYECKHE PEaKLUH, TeIIoBOM 3((eKT peakuuu, SApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToOMHas OpOHMTaj b, PaJAWyC aToMa, XMMHYECKas CBs3b, MOJSApHAS U
HENoJIsipHasi KOBAJEHTHAas CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHMOH, PacTBOp, MaccoBas A0S
BellecTBa (MPOLIEHTHAs KOHLEHTPAllKs) B pacTBOpE; MIUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX
XUMHAYECKUX TOHSATHH W MPUMEHSTH STH MOHATUS IPU OINMCAHUU BEIIECTB M WX INPEBpAIICHUM;
UCIOJIb30BAaTh XMUMMYECKYI0 CHMBOJIMKY JJIi COCTaBlE€HUs (OpMy] BeELIECTB M ypaBHEHUH
XUMUYECKUX pPEeaKkLuil; onpeaensTh BaJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX,
CTENEHb OKMCJIEHHS JJIEMEHTOB B OHMHAPHBIX COCIUHEHUAX, IMPHHAUICKHOCTh BELIECTB K
OIpe/IeIEHHOMY KJIacCy COEIMHEHMH 1Mo (opMmysiaM, BUJ XUMHUYECKOM CBS3M (KOBaJEHTHas U
MOHHAsl) B HEOPraHMYECKUX COEIMHEHMSX; pacKpblBaTh cMblca llepuoauueckoro 3akona /[I.H.
MenzeneeBa: 1eMOHCTPUPOBATH IOHUMaHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX
3JIEMEHTOB OT WX IoyokeHUs B Ilepuoanueckoil cucteme, 3aKOHOB COXPAaHEHUSI MaccChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOTO YY€HHMs, 3aKoHa ABOrajpo;  ONHMCHIBaTh U
XapakTepu3oBaTh TaOmuuHyro (¢Gopmy lleproauueckoil CHCTEMBI XHMHUYECKHX JJIEMEHTOB!
pa3nuyarh MOHATUS «JIaBHas noArpynna (A-rpynmna)» u «mobounas noarpynmna (b-rpymma)y,
Majible ¥ OOJbLIME NEepUOJbl, COOTHOCUTh OOO3HAUCHMs, KOTOpble MMEITCA B TaliMIe
«Ilepuonnyeckas cucrema xXumuueckux odyemMeHToB J[.JI. MenaeneeBay C  YHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sAapa, 00Iee Yuciio
ANIEKTPOHOB M PpACHpENeNIeHHe HMX IO 3JEKTPOHHBIM CJ0sM); Kilaccu(uuUpoBaTh XMMHUYECKHE
3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKHE PeaKUK (110 YUCIy U COCTaBy y4acCTBYIOIIHUX
B pEaKlUu BEUIECTB, 10 TEIIOBOMY 3 (DEKTY); XapaKTepu30BaTh (OMUCHIBATH) OOLINE XUMUYECKUE
CBOMCTBa BEILIECTB PpA3JIMYHBIX KJIAcCOB, MOJATBEP)KIasl OINKUCAHUE MPUMEpPaMH MOJEKYISIPHBIX
YpaBHEHMH COOTBETCTBYIOIIMX XMMHUYECKMX pPEaKIMH; MPOTrHO3MPOBAaTh CBOWCTBA BELIECTB B
3aBUCUMOCTH OT MX KAuyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH IPOTEKAHHs XUMHUYECKHX
MPEBpaIlleHN B pa3IMUHBIX YCIOBHSX; BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BELIECTB, MACCOBYIO OO0 XMMHMUYECKOTO 3JIEMEHTa MO (OpMyJe COEAMHEHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAacTBOpE, MPOBOAUTH pPACUYETHl MO YPAaBHEHUIO XMMHMUYECKOH peakluu:
MIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIbHON NEATENbHOCTH — aHaJlu3 M CHUHTE3, CpaBHEHHE,
000011IeHNe, CUCTeMAaTU3aIuio, KiIacCu(UKaIN0, BBISBICHUE MPUYMHHOCIEIACTBEHHBIX CBSI3€H —
JUISL U3yYECHHSI CBOMCTB BEILIECTB U XUMHUUYECKUX PEaKIIUii, ECTECTBEHHO-HAyYHbI€ METO/IbI TO3HAHUS
— Ha0IIoIeHHe, U3MEPEHNE, MOCTMPOBAaHNE, SKCIIEPUMEHT (peabHbI U MBICIEHHBIN); CIE€A0BATh
IpaBUjaM TMOJb30BaHUA XMMUYECKOH MOCYAOHM M Ja0OpaTOpHBIM 00OpYyIOBaHHEM, a TaKXke
IpaBUjIaM OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH TIO BBITOJTHEHUIO
71a00paTOPHBIX XWMHYECKUX OIBITOB M0 IMOJYYEHHIO W COOMPAaHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa M KHCJIOPOAA), NPUTOTOBJICHHIO PACTBOPOB C OMNpeAeNEHHOW MaccoBOW Jojei
pacTBOPEHHOrO0  BEIIECTBa, IUIAHUPOBATh M MPOBOAUTH XHMHUYECKHE DSKCIEPUMEHTHI IO



pacrmo3HaBaHUIO PACTBOPOB IIeoueid W KUCIOT C TIOMOMIbIO HMHAMKATOPOB  (JaKMyc,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K xoHmy oOydenuss B 9 kiacce mpeAMETHBbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(POPMHUPOBAHHOCTH Yy OOYYArOIIMXCS YMEHMI: pacKpbIBaTh CMBICI OCHOBHBIX
XUMHUUYECKUX IOHATUN: XMMMUYECKUN 3IJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IPOCTOE
BELIECTBO, CJOYKHOE BELIECTBO, BAJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIECHMS,
XUMHUYECKas peakiusi, XUMUYecKasi CBsI3b, TEIJIOBOU 3(PPEKT peakinu, MOJb, MOJSPHBIA O00BEM,
pPacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, IIEKTPOJIUTHYECKAs TUCCOLMAIUS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIe peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIECHUE U
BOCCTAQHOBJICHHE, QJUIOTPONHs, aM(OTEPHOCTh, XHMHUYECKas CBsS3b (KOBaJCHTHAs, HOHHAs,
METaJIJINYECKast), KpUCTAUINYECKas PeIIETKA, KOPPO3Hsl METAJIJIOB, CILIABBI, CKOPOCTh XMMHUECKON
peaxkuuu, npeaenbHo gonyctuMas koHueHtpanus [1JIK BemecTsa; wurocTpupoBaTth B3aUMOCBSI3b
OCHOBHBIX XHUMHUYECKUX TOHSATHA M TPUMEHATHITH TMOHSATHS TPU OMHMCAHUM BEIIECTB U UX
MpPEeBpALICHHH; MCIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS COCTaBJIeHHUS (OpMYyN BEIIECTB U
yYpaBHEHUN XMMHUYECKUX PEaKLU; OMpeAeNsiTh BAICHTHOCTh U CTENEHb OKUCICHHS XUMHYECKHX
JJIEMEHTOB B COEJUHEHHSX Pa3jMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEAECIEHHOMY
KJIacCy COeAMHEHUH 1o ¢opMmynaMm, BHUI XUMHUYECKOM CBsI3W (KOBAJICHTHAs, WOHHAafi,
METaJIJIN4ecKas) B HEOPraHUYECKUX COCIMHEHUSX, 3aps]] MOHA [0 XUMUYecKol (popmyrie, xapakTep
Cpelbl B BOJAHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHHM, THUIl KPUCTAUNIMYECKOW PperéTKu
KOHKPETHOI'O BEIIECTBA; pacKpeiBaTh cMbIca llepuogmyeckoro 3akona J[.MI. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMaHWE: ONHMCHIBaTh U  XapaKTepu30BaTh TaOMM4HYIO0 (opmy
[leproanueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «rjaBHas noiarpynna (A-
rpynna)» u «mnobounas mnonarpymnma (b-rpymma)», manbie W OONbLINE MEPHOIbl, COOTHOCHTH
0003HaYEHUSI, KOTOPbIE UMEIOTCSI B MEPUOAMYECKON Ta0iuile, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTpOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl f1pa, oO0Illee YUCIO IIEKTPOHOB U
pacripesielleHue UX MO 3JIEKTPOHHBIM CIIOSM), OOBACHATH OOIMEe 3aKOHOMEPHOCTH B M3MEHEHHHU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHHUH B Mpeaenax MajblX MEpUOJIOB M IJIABHBIX MOATPYII C
y4€TOM CTPOEHHS HX AaTOMOB; KJIacCU(UUHPOBATH XUMHUYECKHE HJIEMEHTBI, HEOpPraHUYECKHe
BEIIECTBA, XUMUYECKHE peakiuu (MO YMCIy UM COCTaBy Y4YacTBYIOIIMX B PEAaKIMM BELIECTB, IO
TeoBOoMy 3P ¢deKkTy, MO0 M3MEHEHHMIO CTeMeHeW OKHUCICHHS XHUMHUYECKHUX JJIEMEHTOB);
XapakTepu3oBaTh (OMMUCHIBATh) OOIIME W CcHenu(]UYecKHe XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEp)KJIasi ONUCAHHE NMPUMEPaAMHU MOJIEKYISPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOLIMX  XMMHUYECKMX  pPEaKLMH; COCTaBIATh ypPaBHEHUS  AJNEKTPOJIMTUYECKOMH
JUCCOLMALMU KUCJIOT, IIEJI0YEN U COJIeH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS pEaKLUi MOHHOIO
oOMeHa, ypaBHEHHUS peakIuil, MOATBEPKIAIOMINX CYIIECTBOBAHHE T€HETUYECKOW CBSI3U MEXIY
BELIECTBAMHM pPAa3JIMYHbIX KJACCOB; PAaCKPbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPEJCTBOM COCTAaBJIEHUS 3JIEKTPOHHOIO OanaHca 3TUX pEaKIHif; IpOrHO3UpOBaTh
CBOMCTBAa BEUIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX
MIPEBPALICHUI B Pa3IMUHBIX YCIOBHSIX; BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BELIECTB, MACCOBYIO OO0 XHMHUYECKOTO 3JIEMEHTa MO (OopMysie COECJUHEHHUs, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, IPOBOAUTH DPACYETHI MO YPAaBHEHUIO XHMHUYECKOM peakluy;
coOyroIaTh IMpaBHiIa IOJIb30BAHUS XMMHMYECKOW MOCYIOH M JTaOOpaTOpHBIM 00OpYAOBaHHEM, a
TaKke MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TOJYyYEHHI0 M COOMpaHHIO Tra3000pa3HbIX BEIIECTB



(aMMMaka M YTJIEKUCIIOro rasa); MpPOBOAUTHh PEAKIMH, MOATBEPXKAAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJOpUI-, OpoMHUA-, MOAMI-, KapOOHaT-,
docdar-, cuukar-, cyiabhar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U MOHBI H3yYE€HHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HEOPraHUYECKUX BEIIECTB; IPUMEHSITh OCHOBHBIC
omeparil  MBICIIUTEIBHON JEATeTbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, OO0OOIICHHE,
CHUCTEMaTHU3aIINIO, BBISIBJICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€M — ISl M3Y4YE€HUsI CBOWCTB BEILIECTB
U XMMHYECKUX PpEaKlUl, eCTeCTBEHHOHAYYHbIE METOJbl MO3HAHUS — HAOIIOJCHHE, U3MEpEeHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHBbIE (LM POBbLIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHSI
Xumust — BaxkHas o0J1acThb

1.1 €CTECTBO3HAHMS U IIPAKTUUECKON 5 2 bubnnorexa LIOK

' p https://m.edso0o.ru/7f41837c

IEeITEILHOCTH YeJIOBEKA

12 BemiecTBa 1 xuMmuueckue 15 1 bubnnoreka IIOK

' peaxkiuu https://m.eds00.ru/7f41837¢c

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoa. [lonsitue 06 6 bu6nuoreka [IOK

' OKCHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucinorax u 8 1 bu6nuoreka [IOK

' COIISIX https://m.edso0o.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuyeckux 3j1eMeHToB /. U. MenpaeseeBa. CtpoeHue aroMoB. XUMHYECKAsI

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

3.1

[Tepuoanueckuii 3aKOH U

7

bu6nuoreka [IOK



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

IIepuonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, 1.
Menaene-eBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

32 OrucauTeILHO- 8 Eﬁ?ﬁ?ggggg}imws?c
BOCCTAHOBUTCIIbHBIC PCAKIINN
bu6nuoreka [IOK
Hroro mo pasaery 15 https://m.edsogrou/7f41837c
PeszepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
YAp I https://m.edsoo0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umeckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KEHHS e bubmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCLI peHHBIz aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

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

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsApHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEeMaTU3alus 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE pEeaklui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI K METOEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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