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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE MO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm o0y4YeHUsl XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHHM OOECNEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHI XUMUU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX TpeaAMeToB: «OKpyXaloluil MUup»,
«buonorus. 5—7 knacce» U «PU3nKA. 7 KI1accy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpA, MCIHOJIb3ys 3HAHUS W OMBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENIBHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckHe ypaBHeHus. Knaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYJOW, MpaBuiIaMHu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3iioKeHHe TUAPOKCHA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaOJIOJEHUWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoli 3(Q(}ekT XUMHUECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COECTMHEHUI.

IMepuoauueckud 3axkoH u Ilepuognyeckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKuCcANTEeTIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U MIECJTOYHO3EMEIbHBIE METALIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [lepuognueckoro 3axkoHa u [leprnoauyeckon CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTBHOCTh XUMUUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPEe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €JUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOSHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBnenue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuii  HOHHOrO  OOMEHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpEe  XJiopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

Ob6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYECKHe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyeckre u XMMHUYECKHE CBOMCTBA, OMyyeHue U nmpuMenenue. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHHUSA.  YIJIEpokd,  aUIOTPOIIHbIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThI WX TMepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIyYEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NYEeCKHe M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCIJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasiibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtaymndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
criocoObl mosydeHus MeTtasioB. [loHATHE O KOPpO3UM METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TTo10keHKE B [leproindeckoil CucTeMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJAcHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NePUOAUYHOCTb, HAOIIOICHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dwuszuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJYNPOBOJHUKHN, JUAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  T[OTOBHOCTh  OOyYarolIMUXCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIICAUIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KWU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakKAaHCKOT0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBO€ TIOBEJAEHHWE M IIOCTYNKH CBOMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKUM U COCTaBISAIOLIVE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUN W
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuil O€30MacHOCTA Tpu  OOpallleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TMPEAMETHBIX 3HAHMM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX PpE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 0OECIeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (NPEeIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd M IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHHE OKPYKAIOIIEH NpUpPOJAHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPEACICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbosnee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEUIECTBAX U PEaKIusX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B Pa3JIMYHBIX yU€OHBIX U HOBBIX CUTYAIIHX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0Js1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
o0OMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(mporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucrteme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
Oonbllie TEPUOAbl, COOTHOCUTH O0O3HAUYEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MenaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000O0IIEeHUEe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIieoBaTh  NpaBWJIaM  TOJB30BAaHUSA  XUMHUYECKOM  MOCyIol |
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOUN 3(deKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuH, MPEAeSbHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIH;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapPaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaaHca dTUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o (dopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne HaumenoBaHue pa3jiesioB U KosmyecTBo yacos deKkTpoHHbIe (LM (POBbLIE)
n/n TeM NMPOrpaMMbl Bceero KoHTpoJbHbIe IIpakTnyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumusa — BakHas 00J1aCcTh
11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BertectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoteka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 8 1 bubmmoteka IIOK
1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAaHHUAX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChl 1 1 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

3.1 [lepnoanueckuii 3aKoH U 7

bubnunoteka LIOK



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
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

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

XUMHYECKasA CBI3b.

32 | Ommemmemao- ; toalim stipontte1857c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bubmnorexa IIOK
Hroro mo paszey 15 https://m.edsocL).I rOu/7f41837c
PesepBHOE BpeMms 3 buGnuorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

KounyecTBO 4yacoB DJIeKTPOHHbIE
Nenn/m  HammeHOBaHMe pa3je/ioB U TeM IPOrpaMMBbI (uudposrbie)
KonTpoabubie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHMe U yriayoieHne 3HaHUH OCHOBHBIX 5 1 bubnnorexa [JOK

' pasnenoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK

' peaxuui https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOIHAITNS. XUMUYECKUE 3 1 1 bubmmoreka [JOK

' peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no paszneny 17

Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 4 1 bubmuoreka [IOK

' VIIA-rpymmsr. [anoredst https://m.eds00.ru/7f41a636
99 OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 5 bubnmnoreka HOK

' VIA-rpynmnsl. Cepa u e€ coeJuHeHus https://m.edsoo.ru/7f41a636
53 OO0m1as XxapakTepucTUKa XUMHYECKUX DJIEMEHTOB 7 1 bubnmnoreka [JOK

' V A-rpymisl. A30T, pocdop 1 uxX coeTuHEHUs https://m.edso00.ru/7f41a636

OO01m1ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB

24 IVA-rpynmel. Yriepoa v KpeMHUHN U UX 8 1 2 bubmmorexa [JOK

' PYIHHIBL POA M KP https://m.edsoo.ru/7f41a636

COCIIMHEHUS

Hroro no pazneny 25

Pa3zgen 3. MeTa/JILI M BX COETUHEHU S
3.1 OO01Me CBOMCTBA METAJNIOB 4 bubmuorexa [{OK



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

3.2 B 7 16
AKHENIINE METAUIBI U UX COEINHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 Bubmiorexa OK
' m p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

8 KJIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
Ne Jara
Tema ypoka Konrpoububie IIpakTHyeckue uuppoBbIe
n/n Bceero HU3YYEeHUS
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 [Ipenmer xumun. Posb XumMuu B KU3HA 1 0 0 bubnuoreka [IOK
yesioBeka. Tena u BelecTna 01.09.2023  https://m.edsoo.ru/ff0d210c
bubmuoreka [{OK
2 I1 1 0 0
OIUITHE O METOAAX TIOSHAMMA B XUMHH 05.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubmmoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoObl 1 0 0 bubmmoreka IIOK
pazzeneHust cMecen 12.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 0 1 bubmmorexa LIOK
puMEp P 15.09.2023 = https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnunorexa LIOK
6 A 1 0 0
TOMBL I MOCIYIRE 19.09.2023 = https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 0 0 but6mmoreka [IOK
XUMHYECKUX IJIEMEHTOB 22.09.2023  https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
8 IT 1 0 0
POCTRIC I CHONHBIE BEMcCTRa 26.09.2023  https://m.edsoo.ru/ff0d2a6c
bubnunoreka LIOK
9 A - 1 0 0
TOMHO-MOJICKYJISIPHOE yueHHE 29.09.2023  https://m.edsoo.ru/ff0d2d50
10 3aKO0H HOCTOSHCTBA COCTaBa BEIECTB. 1 0 0 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
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Xumnueckas popmyna. BaieHTHOCTD 03.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX DIIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubnunorexa LIOK
COETUHCHHUH 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BenectBa. Moss. MosnsipHas bubmmoreka [JOK
macca 13.10.2023 = https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMHYecKasi peaKius 17.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnunoreka LIOK
XUMHYECKUX peaKIui 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XUMHYECKUE YpaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brrunciienust KojimuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUAM XUMHUUECKUX Bubmiorexa OK
m . P 27.10.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMHIECKUX peakinuit
18 (coemuHeHus, pa3IoKEeHHS, 3aMEICHUS bubnnorexa [TOK
A s ’ H ’ 07.11.2023  https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONEINCT 0606yq eHHe U bubmmorexa TIOK
1 AHCT: Hvl 10.11.2023 = https://m.edsoo.ru/ff0d40c4
CUCTEMATH3aLUs 3HAHUN
20 KonTponbnas padorta Nel o teme bu6muoreka [JOK
«BermecTBa 1 XUMUYECKHE PEAKITAN 14.11.2023  https://m.edsoo.ru/ff0d4290
Bos — cMech ra3os. CocTaB BO3ayxa.
21 Knci};xo — 3JIEMEHT U IIPOCTOE o buGnnorexa [IOK
poA P 17.11.2023  https://m.edsoo.ru/ff0d448e

Benrectso. O30H



https://m.edsoo.ru/ff0d2eae
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
e 5 ’ 24.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrocoObI MOTy4YEHUs KUCIIOPO/ia B
23 nabopaTopuu iqn OMLII_HJIe}f)H(iTI/I bubmorexa [IOK
patop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoit 3 PeKT XMMHISCKOH peaKInu,
24 IIOHSITHE O Tg:)q)MongquCKOM paBH:HI/II/I bubmotexa [JOK
P P ’ 01.12.2023 https://m.edso0.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TommmBo (HedTh, yroiab U METaH).
25 3ar }ISHeI-EI/qu];OS ’ a, CII0COOBI zzro bubmotexa [JOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTrueckast pabota Ne 3 o Teme
26 «ITonyuenne u coOrpaHue KHCIOpoaa bubmmorexa [TOK
7 P posa, 09.01.2024 https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
97 Boopon — a51eMeHT U MpOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxxnenue B mpupoje 12.01.2024  https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMUYECKHue CBOMCTRA bubnuoreka [{OK
Bosiopoza. [Ipumenenue Bogopoaa 16.01.2024  https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KMCIOTaX U COIIIX bubmorexa I[JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHusT BOAOPO/Ia B bubnuotexa [JOK
naboparopuu 22.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonydenrie 1 coOMpaHUe BOIOPOIA bubmorexa HOK
e . P AOPOAd, 26.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
N but6mmoreka [IOK
2 M i . A
3 ONAPHBIH 00BEM rasos. 3akon ABoranpo 29.12.2023  https://m.edsoo.ru/ff0d542e
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Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmmorexa [JOK
. N Y 16.01.2024 @ https://m.edso0.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA WK 00BEMY
Brruncnenus 006EMOB Ta30B 10
34 ABHEHUIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
ypas P ! 19.01.2024  https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIBI 23.01.2024  https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHIUKATOpax 26.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe U
37 Helfacm epHHHe paCTBO bI MaICHCOBasI oJIs bubmmorexa [IOK
n PacTROPE. A 30.01.2024  https://m.edso0.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «[IpuroToBiieHHE PACTBOPOB C bubnmnorexa [JOK
onpeIeIEHHON MacCOBOM JT0JIeH 02.02.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopon. Boga» 06.02.2024  https://m.edsoo.ru/ff0d6342
40 Oxcuipl: cocTaB, KiaccupuKaIms, bu6muoreka [JOK
HOMEHKJIaTypa 09.02.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX Bubmmorexa [IOK
’ P 13.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubmmoreka [JOK
HOMEHKJIaTypa 16.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XMMUYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHUM 20.02.2024  https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, kaccuduxanus,

bubnunoreka LIOK

44
HOMEHKJIaTypa 27.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XuMU4eCKHE CBOMCTBA bubnuoreka [JOK
KHCIIOT 01.03.2024  https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJIyYEeHUs, XMMUYECKUE CBOMCTBA 05.03.2024  https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHUX 12.03.2024 = https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTuyeckas cBsI3b MEXIy KilaccaMu bubmmoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 15.03.2024 = https://m.edsoo.ru/00ad9a50
bu6nunorexa LIOK
49 i
Obobiierrie 1 CHCTEMATH3AHS SHAHKIE 19.03.2024 = https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCH(I:))BHLIC KJII:;CCH HEOPraHUYECKUX bubmorexa HOK
. P 22.03.2024  https://m.edsoo.ru/00ad9ela
COETMHEHU N
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XMMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa [TOK
' 05.04.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepunonnueckuii 3akoH u [lepuonnuecka
2 cnerewa xuvmscer everton 11, BuGorexa LIOK
o 09.04.2024 = https://m.edsoo.ru/00ada52¢c
Menpeneena
53 Ilepuoibl, TpyNIIBI, TOATPYIIIBI bubmorexa HOK
PHOJABL, TPYIIEL TOATPY 12.04.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
N3oronsl 16.04.2024 = https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubnuorexa [JOK
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snementoB I[lepuoanueckoii cucremst [1. U. 19.04.2024  https://m.edsoo.ru/00ada6bc
MenpneneeBa
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa
56 1o ero noJjioxkeHuro B [lepuoanueckoit bubmmorexa LJOK
23.04.2024  https://m.edsoo.ru/00adag824
cucreme /I. 1. Menneneesa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MenneneeB — y4€HbBIN, IEAATOT U 26.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKHX AJICMEHTOB 30.04.2024  https://m.edsoo.ru/00adaab8
59 Honnas xumuueckast CBsizb bubmmorexa [JOK
03.05.2024  https://m.edsoo.ru/00adac34
60 KoBaneHnTHast mossipHasi XUMUYeCKasi CBSI3b bubmmorexa LIOK
07.05.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKast bubmmnorexka HOK
CBSI3b 10.05.2024 = https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa LOK
14.05.2024 = https://m.edsoo.ru/00adae28
63 OKHCTUTENbHO-BOCCTAHOBUTEIIbLHBIE bubmuorexa [IOK
peakiuu 17.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU Bubnmorexa [IOK
21.05.2024  https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme bu6muoreka [JOK
«CTtpoenne aToma. XUMHUUYECKAsl CBS3H 24.05.2024  https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o01IeHNE U bu6muotexa [JOK
cUCTeMaTH3aIus 3HaHUi 24.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHHE U bubnmoreka [JOK
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cucTeMaTtu3anus 3HaHUI 28.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O0001ICHHE U 1 bubnmnoreka HOK
cucTeMaTtu3anus 3HaHU 31.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosauuecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue uudposbie
n/n Bceero U3YYCHUS
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
Ilepnonnueckuii 3aK0H.
1 [lepuoanueckast cucTeEMa XUMAYECKUX 1 0 0 bubmorexa LHOK
pHOA 01.09.2023 | https://m.edsoo.ru/00adb59e
anemenToB /1. I. Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 0 0 bubnnorexa [IOK
. 05.09.2023  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnunoreka LIOK
HEOPraHWYECKUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buinl XUMHY€ECKOU CBSA3U U THIIEI 1 0 0 bubmmoteka IIOK
KPUCTAIIINYECKUX PEIIETOK 12.09.2023 @ https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme

5 I1 0 I 1 1 0
«[ToBTOpEHUE U yriyOaeHNE 3HAHWIA 15.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccuukanus XuMU4ecKux peakiun 1 0 0 bubmmnoreka HOK
10 pa3JIN4HbIM IPU3HAKAM 19.09.2023 = https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakud. IToHATHE O TOMOTI'CHHBIX U 1 0 0 bubmorexa TIOK
peaKItn. 22.09.2023  https://m.edsoo.ru/00adbe9a
reTePOTeHHBIX PEaKIIUIX
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.

8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh 1 0 0 but6mmoreka [IOK
XUMUYECKON PEaKIIUU U TTOJIOKEHNE 26.09.2023 = https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKHUCIUTEITFHO-BOCCTAHOBUTEIILHBIC 1 0 0 but6mmoreka [IOK
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peakuuu 29.09.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON
10 uccounanuu. CUiapHbIE U cl1a0dble Bubmaorexa ITOK
A HHatHH. 03.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIil buGnuorexa [IOK
yp peart 06.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IpeACTaBICHUI 00 buGnuorexa [IOK
" bed 10.10.2023 | https://m.edsoo.ru/00add5d8
AJICKTPOJUTHYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubnnorexa [IOK
bes . 13.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 ITonsatue o ruapoIN3€E CONEH bubnnorexa [TOK
AP 17.10.2023 | https://m.edsoo.ru/00add9d4
. bubmuoreka [IOK
15 ObobmeHwe 1 CHCTEMATH3AIM SHAHMH 20.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka HOK
IKCTIIEPUMEHTAIIbHBIX 33719 24.10.2023 | https://m.edsoo.ru/00addbfa
KontponbHast padota Ne2 o reme
17 «DIIEKTPOIIUTHUECKAS JTUCCOINAIIAA Bubmiorexa HOK
p a AT 27.10.2023 | https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakKTeEPUCTHKA raJIOT€HOB.
18 XHL;HHCCKI:JC CBI())IZCTBa Ha IpUMeEpE bubnmorexa LOK
p P 07.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xaoposomopoxa. ConstHas KHCIOTA,
19 XI/IMII/)I‘-ICC;II/IS CEOﬁCTBa HOJIyYECHUE bubnmorexa LOK
’ v ’ 10.11.2023 = https://m.edsoo.ru/00ade104
MIPUMECHEHUE
20 [TpakTrueckas padota Ne 2 o Teme bubnuorexa [JOK
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«Ilomy4deHue COnsTHOM KUCIIOTHI, 14.11.2023 @ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIHid, €CJIM OJIUH U3 bubamorexa LIOK
17.11.2023 @ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6m1ast xapakTepucTHKa SJIEMEHTOB bubnmnoreka HOK
VIA-rpynisl 21.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxo;xlz[eHHe CepLII[ I/I(beé C(I)lenHHeI})mﬁ B buGnuorexa [IOK
. 24.11.2023  https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, cTpocHHE, (U3HUECKUC bubmmoreka [JOK
U XUMHUYECKHE CBOMCTBA 28.11.2023  https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 @HsnjeCKnlg " xmfnquKHe CBOMCTBA bubmmorexa LIOK
’ 01.12.2023  https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubmuoreka [IOK
XUMUYECKOe 3arpsi3HeHne 05.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cephl
97 Brruucrienne MaccoBoit 101 BbIXO/a bubmuoreka [{OK
IIPOJYKTA peakLuu 08.12.2023  https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
78 VA-rpynnsl. A30T, paclipoCcTpaHEHHE B bu6muoreka [JOK
npupoje, Gu3ndeckue 1 XUMHYECKHe 12.12.2023 = https://m.edsoo.ru/00adeeat
CBOMCTBA
29 AMMHak, ero Gpu3ndecKue u bubnuorexa [JOK
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XUMHUYECKHUE CBOICTBA, ITOJIyYEHNE U 15.12.2023  https://m.edso00.ru/00adf004
MIPUMECHCHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[lonydeHne aMMHuaKa, U3y4eHUE ero bubmorexa LOK
. v » M3YH 19.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubnmnoreka HOK
XMMHYECKHUE CBOMCTBA 22.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB M COJICH
AMMOHHS B KQUECTBE MHUHEPATbHBIX

32 oOpeHuii. XMMHUYECKOE 3arpsi3sHCHUE bubmmorexa [JOK
YAOPP . P 26.12.2023  https:/m.edsoo.ru/00adf518
OKpY KaroIIen Cpeibl COeIMHECHUSIMU
a3oTa
docdop. Oxcun pochopa (V) u

33 (poc:ll))o pHaH KHCHH((i))Ta (b(blfm(qe)cxne " bubmorexa LOK

P . 29.12.2023  https:/m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaTtoB B KauecTBe

34 MUHEPATIBHBIX YI0OPEHUH. bubmmnoreka HOK
3arpsi3HEeHUE TPUPOIHON CpEbI 09.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacupocTpaHeHNE B

35 npH I(: : (ri))mnlzleciie Y XUMHUYECKUE Bubmmorexa [IOK

P P AC 12.01.2024  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepona, ux (pusnveckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHE bubmuoreka [{OK
po0JIeMBbI, CBSI3aHHBIEC C OKCHIOM 16.01.2024  https://m.edsoo.ru/00adfebe
yraepona (1V)

37 VYronbHas KUCIOTa U €€ COTN bubmorexa OK

19.01.2024  https://m.edsoo.ru/00ae006¢c
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[IpakTuyeckas padora Ne 4 o Teme
"[lonyyeHue yriieKuciaoro rasa.

bubnunorexa LIOK

38
KauecTtBenHnas peakuus Ha kapOoHaT- 23.01.2024  https://m.edsoo.ru/00ae027e
noH"

[TepBoHayabHEBIE TOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O Bubmorexa HOK
p 26.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemunii 1 ero coe quHeHUS Bubmiorexa OK
P A 30.01.2024 = https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bu6nmorexa LIOK
«Baxuelnme HeMeTaUIbl U UX 02.02.2024 | https://m.edsoo.ru/00ae0bf2
COEINMHEHU S
KonrponsHasg padora Ne3 1o teme

42 «Baxcieﬁmﬂe EeMeTaJ‘IJ‘ILI U UX bubmorexa LOK

06.02.2024 | https://m.edsoo.ru/00ae0el8
COEINMHEHUS
OO6m1ast XapakTepruCTUKa XUMUYECKHIX
SJIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBSI3b U bu6mmoteka IIOK
MeTaJuIMuecKasi KpucTayuinueckas 09.02.2024  https://m.edsoo.ru/00ael103e
pemérka. PU3NYECKUE CBOMCTBA
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI bubnmorexa LOK

P AR p 13.02.2024 | https://m.edso0.ru/00ae1156
METAJIJIOB
OO6mwme crmocoOb! MOTyIeHUS

45 MeTaiaoB. CrutaBbl. BerauciaeHus mo bubnuoteka [JOK

YPaBHEHUSM XUMHUYECKHUX PEaKIUM, 16.02.2024 = https://m.edso00.ru/00ae1156

€CJIM OAWH U3 pCArcHTOB COACPKUT
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IIpUMECH

46 IlonsATHEe 0 KOPPO3UU METAJLIIOB bubmmorexa [JOK
PP 20.02.2024  https://m.edso0.ru/00ael278
bubnunorexa LIOK
47 [lenombie MeTanIE! 23.02.2024 = https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJns 27.02.2024  https://m.edsoo.ru/00ael14hb2
49 Il{enr04YHO3EMENBHBIE METAILIIBI — bubmuoreka [IOK
KaJbIUH ¥ MarHui 01.03.2024  https://m.edsoo.ru/00ael5e8
50 Bakneiinme coefuHEHNS KalIbLHs bubmorexa [IOK
A t 05.03.2024 | https://m.edsoo.ru/00ael5e8
1 .
5 O00011IeHrEe U CHCTEMATH3aLUs 3HAHUI 08.03.2024
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6nmorexa LIOK
YCTpaHECHHS 12.03.2024  https://m.eds00.ru/00ae1886
I1 6ota Ne 6
53 "eerkoets poms v erom 66 buGmorera LIOK
" 8 A 15.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuoreka [JOK
4 A
> JTOMHHIHH 19.03.2024  https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [IOK
THAPOKCH]IA 22.03.2024  https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 K
eeso 05.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIPOKCUIBI U COJIH JKeme3a bubnuotexa [JOK
(1) u xene3a (1) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ cCUCTEMAaTH3als 3SHAHUH

12.04.2024
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[TpakTuyeckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe 1 bubmmoreka [JOK
«BaxHeinme MeTaIbl U UX 16.04.2024  https://m.edsoo.ru/00ae3de8
COETUHEHUS»

Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJIUH U3

50 peareHToB J1aH B U30BITKE UITU 1 bubmmoreka [JOK
COZAEPKUT IpUMecH. Beruncnenus 19.04.2024  https://m.edsoo.ru/00ae1750
MaccOBOM JOJIH BBIX0OJIa MPOAYKTA
peakuuu

61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 93.04.2024
Kontponbnas padota Ne4 o reme

62 «BakHeHme MeTaIbl ¥ UX 1 96.04.2024
COCTUHEHUS)

63 BemectBa u marepuassl B 1 bu6nmorexa LIOK
MOBCETHEBHOM KU3HH YEIOBEKa 30.04.2024  https://m.edsoo.ru/00ae3f50

64 XHUMHUUECKOE 3arpsA3HEHUE 1 bubmmnoreka HOK
OKpY’Karolllen cpeibl 03.05.2024  https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perienun 1 bubmuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM 07.05.2024  https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O600111eHNE U 1 bubmuorexa [IOK
CUCTEMATHU3AaINI 3SHAHUHN 10.05.2024 | https://m.edsoo0.ru/00ae0d0a

67 PesepBHeIit ypok. O6001ICHNE U 1 bubmmoreka [JOK
CUCTEMaTHU3allus 3HAHUU 14.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHblitl ypok. O60011eH1Ee 1 1 bubmuorexa [IOK
cHCTEMAaTH3aInsI 3HAaHUHN 17.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kitacc: 0a30BbIi ypoBeHb: yueOHuk, ["abpuensa O.C., OctpoyMoB

N.I"., CnagkoB C.A. 5-¢ uznanue nepepaboTaHHOe , AKIIMOHEPHOE 0OIIECTBO

«3narensctBo «IIpocBemenue»

» Xumusi, 9 kiacc: 6a30Bbli ypoBeHb: yueOHuk, ['abpuernsn O.C., OctpoyMoB
N.I"., CnagxoB C.A. 5-¢ u3naHue nepepadboTanHoe , AKITMOHEPHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. PaGouas nmporpamma 1no Xumuu i 8-9 kiaaccoB o011e00pa3oBaTeIbHbIX
YUPEKIACHUN

2. 3apaynuk H.E.Ky3nenosa, A.H.JIEBkuH. 3a1a4HuK IO XMMHUHU. 8 KJ1acc. -
M.: Benrana-I'pad,

3. 3amaunnk H.E.Ky3nenosa, A.H.JI€BkuH. 3agaunuk mo XxumMuu. 9 kiacc. -
M.: Benrtana-I"pad,

4. CripaBOYHUKH IO XUMUHU.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



1. Enunas kosuteknus nudpoBsix 00pa3oBaTeabHbIX pecypcos: http://school-
collection.edu.ru

2. ®enepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®UHOP): http://fcior.edu.ru

3. Bee i yunrenst xumun: http://him.1september.ru

4. Xumust JUTsl BCeX: WUTIOCTPUPOBAHHBIC MaTEPHAJIBI IO OOIIIEH,
OpraHuveckoit u Heopranuueckou xumun: http://school-sector.relarn.ru/nsm/
5. Mup xumuu: http://chemistry.narod.ru

6. BupryansHas Xumuueckas Llkoma: http://him-school.ru

7. budmuoteka L{OK https://m.edsoo.ru/

8.0nekTponHas oubnroreka mo xumuu: http ://www. chemnet.ru/rus/elbibch.h
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