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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOil paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEenoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4YEOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJarolierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOoJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN TSI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU ECTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYarouxcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAEIEHHOM 3Tare eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHHUE CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XMMHAYECKOW COCTABIISAIOLICH HAYYHOU KapPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJilaM TO3HaHMUS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomui MUpY,
«buonorus. 5—7 knacce» u «PU3nKaA. 7 KIaccy.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWM OCHOB
XUMUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOro mpeaMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOLIEHMM K HAyYHbBIM METOJAaM I[IO3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATENbCKON
NESATEIIbHOCTH, OCBOEHMM IIPaBUJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclloBUil, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pPa3UYHBIX BUIOB JIEATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOILIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIC MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIC XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eseHus: CMECEH.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BewmecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTtHOcHTENBHAs MOJEKYIISpHAs Macca. MaccoBast A0 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuXx CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUM, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3y4YE€HHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

BaxkHeilue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopox — aneMeHT u mpocroe
BenlecTBo. HaxoxkneHuwe kuciaopoga B mpupone, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOAU(pUKALNS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBS3bp MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUsI KUCIOpOAa B BO3AyX€, MTOIYUYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3auMojeiicTBusa okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX 3ieMeHTOB. IloHsiTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHbBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCHUIbI
U TUAPOKCHUJIBL.

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas U JJIMHHONEPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  BJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIAUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICWCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3yIoKEeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXNpeIMETHBIX CBSI3€d IPU W3YYEHHH XMMHMM B 8 KJlacce
OCYILIECTBJISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TMePUOIUIHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoanueckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUsi U HUX
COCMHEHUNM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4ecKUX peakiuii Mo pa3aIudHbIM MPU3HAKAM (TI0 YUCITy
W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy Hddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMil C HUCIOJh30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB WM HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOJAEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4deHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMEe XJOPUIbI U UX
Hax0JICHUE B MIPUPOJIC.

Oo6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (0oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE IPOMBIILIEHHOTO CIOCO0a TMOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. HaxoxneHue cepbl u €€ COCIUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUUECKUE CBOMCTBA, MoMyueHue U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (PU3NUYEeCKUe U XMUMHYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, HOYBbI U BoJnoEMOB). docdop,
ayoTpornuele Monupukanuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3M4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoCTpaHeHWe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. Okcuabl yriepojaa, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA >KUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKne U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAaX: )KMpax, OejKax, yriieBogax — U ux
poJiMi B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupoge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAaUeCTBEHHOW PEaKIK Ha CyJibdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX CcOeOUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
YX MPOTEKAaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpOBEJACHUE KAUeCTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTalJIbl U UX COSIUHECHUSY.

MeTaJnibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyHo3emMenbHbIE METAUIBI MarHuid W KalbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIEHUE B NIpUpoe. PU3NUEeCKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJTtoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAeHWEe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), meau (1), HaGrOAEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBasi momoinp npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

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

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOTO LMKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBJIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsil, MPOBOJHMKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPHEHTALUM W
pacIIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTHMIKEHUAX W OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATENBbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyILy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBLHOMN IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMYyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
TIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieoBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3UPOBATh B IIpolecce Yy4eOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJle Auanora W (Wiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbosnee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TI0
dbopmysaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckux osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHMH
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEeaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYION U
7abopaTopHbIM 000pYy/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJE€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCcKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PacTBOp,  AIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeeiabHO OMyCTUMAast
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pazinuath MOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)y U «mnodoouyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJEKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYECHUI0O W COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€M — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u diekTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoanuere Tpakrieckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK
MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BelecTBa 1 XuMH4eckue 15 | bubmuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3pes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bognopon.Ilonsarue o kucmorax g | bubmuoreka [IOK
H COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bubnmnorexa [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 1 | | bubmuoreka [{OK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeseeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn




[Tepuoanueckuii 3aKOH U

31 Ilepuoanueckas cucrema 7 Bu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/7f41837c
Mennene-esa. CTpoeHue atoma
XuMHUecKas CBS3b.

3.2 OKucauTenbHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKLUU
bubnuoreka [{OK
Hroro no pasneity 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne n/n P Kontpoabnbie  IIpakruueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYECKHEe peaKkIul
L1 [ToBTOpeHue u yroyOieHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [HOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLUALIHS. g | 1 bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
)1 OO61mas xapakTeprucTUKa XUMUYECKUX 4 1 bu6mmoreka [JOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
' pyTHEL. &P https://m.edsoo.ru/7f41a636
COCIUHECHHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.3 3JIeMEHTOBR VA nibl. A30T, pocdop 1 ux 7 1 bubmorexa HOK
' TPYTIIEL ’ p https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO6mrast XxapaKTepUCTHKA XUMUUECKHIX
2.4 aneMeHToB [VA-rpymmel. Yraepon u 8 1 2 bubmorexa [TOK
) . py ' poaL https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COETMHEHUS
Uroro no pazgeny 25




Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bubmuorexa [JOK
A 7 4
3 Obumme croHcTBa MeTanIoR hitps://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHallbl B JKU3HU YeJI0BEKA 3 bubnmorexa LHOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourtpoabsubie | IIpakTuueckue
n/n Bceero u3yyeHusi = oOpasoBaTe/ibHbIE
padoThbI padoThI
pecypcsbl

| [Ipenmer xumun. Posb XumMuu B KU3HA | bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsaTue o MeTo/1ax MO3HAHUS B XUMUU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna

3 paboThI B Ta0OPaTOPUU U IPUEMBI | bubnunoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTteie BemecTBa U cMecH. CriocoOb! | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

A . p P https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COIM)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE IIEMEHTBI. 3HAKU | bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOXKHBIE BEIIECTBA 1 bubmmorexa [TOK

p HI https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 uonworexa LO

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [IOK

10 X eckas (o a. BanenTtHoc
HIMHE A bopmyst HHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
3JICMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bu6mmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudyecTBa, Macchl
17 BEILECTBA 10 YPABHEHUSIM XUMHUUECKUX bubmmorexa [TOK
B . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanust XuMuuecKkux peakuun
18 (coe I/IH(IG):HI/ISI a3JI0’KEHUS ’ Bubmmorexa LHOK
g P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmmorexa [TOK
1 AHCT: . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BeliecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
a1 Boznyx — cmecs razos. Cocras bubmmoreka [IOK

Bo3nyxa. Kucnopon — anemeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

duznueckre 1 XUMUYECKHE CBOICTBA

bu6mmoreka [IOK

22 Kucjopoja (peak OKHCJICHHS,
HETI0POJA (peaKIliit ORICICHIS https://m.edsoo.ru/f0d4614
ropenue). [lonstue 06 okcumax
Crioco0bI MOTy4YeHHsI KHCIIOPO/Ia B
23 1a00paTOPUN U MIPOMBILIIICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kuciaopoa
TernoBoit 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TomnuBo (He(Th, Yroib U METaH).
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 bubmorexa HOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPALCHUS
[TpakTiueckast pabota Ne 3 o teme
26 «ITomydenue u coOupaHue Kuciaopoaa bubmmorexa [TOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONCTB»
7 Bonopon — anemMeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
)% duznyuecknue 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IToHsTHE O KHCIIOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOA0poia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ffod4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITomydenne u coOupanue BoI0po/a,

W3Y4YEHUE E€r0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MU 00bEMY
Brrancnenust 006EMOB ra3oB 1mo
34 ABHEHUIO PEaKIIMi Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypag peaiii i https://m.edsoo.ru/fR0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®du3nuecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kxak pactBopurens. Hacbiennbie
37 Y HEHACHIIIEHHbIE pacTBOpbL. MaccoBas bubmmorexa [IOK
P PEL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroToByiieHrEe pacTBOPOB C bubnnoreka [JOK
onpeaeséHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 KonTpoabHnas pabora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIms, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnne u XxuMuyeckue CBOWCTBa bubmumoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
(cp ) P bubmuoreka [JOK
46 CIOCOOBI MTOJYyYEHUS, XUMUYECKHE
¥y https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckast pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJ1acChl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 I'enernueckas CBA3b MEXKIy KIIacCaMHU bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01eHre 1 cucTeMaTu3aIs 3HaHU
B 8 https://m.edsoo.ru/00ad9cb2
KonTtponbHnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [OK
. p https://m.edsoo.ru/00ad9ela
COETMHEHU I
[lepBble mONBITKY Ki1accUpUKAIIUU
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB ?Iomnne 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIINAX CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX
https://m.edsoo.ru/00adas52c
anemenToB 1. Y. Menneneena
bu6mmoreka [IOK
53 [Iepuonpl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aToMOB 3J1eMeHTOB [leproanueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6bbe
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA IO €r0 MOJI0KEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3akoHa s
57 pa3BUTHSA HAyKU U npakTuku. []. 1. bubnunoreka [JOK
MenieneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsizb bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XuMU4ecKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneH, okuceHHs https://m.edsoo.ru/00adae28
63 OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuun https://m.edso0.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padora Ne4 o teme bubnmoreka [JOK




«Ctpoenne aToMa. XMMHUUYECKasl CBS3bY

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

66 PesepBueiit ypok. O000mIeHHE U | bubnunoreka [JOK
CUCTEMAaTU3alMs 3HAHU N https://m.edsoo.ru/00adb33c¢c
67 PesepBueiit ypok. O000mIcHNE U | bubnunoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHeiit ypok. O000mIcHNE U | bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie | IlpakTuyeckue
n/n Bcero u3yyeHusi = oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.
| IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [JOK
2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XMMUYECKOI CBSI3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel no reme
5 «IloBTOpEHUE U yriTyOieHre 3HaHU 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Krnaccudukanus XumMuueckux 1 bu6mmoreka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsTHE 0 XMMHYECKOM PaBHOBECHH.
8 dakTOopsI, BIUSIONINE Ha CKOPOCTH 1 bubmorexa LIOK
pbl, _ p https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIIUU U TTOJIOKEHNE




XUMHYCCKOI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nccouuany. CUiIbHbIE U cia0ble bubmmorexa [IOK
A HHATIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrie ypaBHEHUS pEeaKIIUi buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAHU B CBETE IPEJACTaBICHUN bubnmnorexa LIOK
pUII https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUHA 00 bubmnorexa LIOK
pest § hitps://m.eds0o.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOLHAIITT
14 IlonsTue o rmapoanse cojei bubmmorera [TOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Pemenne skciepuMEHTAIIBLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a9dy
KonTponbnas padora Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIINAIINI bubmmnorexa [IOK
s a THATHIA. https://m.edsoo.ru/00addec)
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
OO6m1ast XxapakTepuCTHKA TaJOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEDE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopon. ColisiHast KUCTIOTa, bubnmnoreka [JOK




XUMHUYECKHUE CBOMCTBA, MOyUYEHUE,

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

MIPUMEHEHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHnne COIAHON KUCIOTHI bubmmorexa [IOK
Y B . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIU ONUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01as xapakTepuCcTHUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmer https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
” Haxoxnenue cepbl u €€ coeTMHeHU N bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJ1, CTpOEHHUE, bubnnoreka [JOK
(dbu3MYeCcKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrne 1 XuMHYECKHe Bubmmorexa LOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XHUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 ITOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMHUYECKOE 3arpsAI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
7 Briuucnenue maccoBoii 1011 BBIX0Aa bubnmoreka [JOK
MIPOAYKTA pEeaKIuu https://m.edsoo.ru/00adec8a
28 OO01as xapaKTeprCTUKA SJIEMEHTOB bubnmorexa [JOK




VA-rpynmnsl. A30T, pacipocTpaHeHue
B IIpUpoze, GpU3ndYecKue u
XUMHYECKHUE CBOMCTBA

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

AMMHaK, ero Gu3n4IecKue u

29 XUMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmmorexa [IOK
> 1O https://m.eds00.ru/00adf004
MIpUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenrne aMMuaka, U3y4eHHe ero buommorexa LIOK
_ y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX

32 no0peHnii. XUMHYECKOE bubnnorexa LIOK
yAobP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta ®(1)1§3H(tle)cxne u bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOTYyYEHNE
Wcnonbs3oBanue pocdaTos B

34 Ka4yecTBE MUHEPAJIbHBIX YA00pEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CPEbI https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 npu Eﬂe gnfsnri){ecxie U XUMUYECKHUE bubmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunsl yraepoja, ux pusudeckue u bubnmnoreka [JOK

XUMHUYECKHE CBOMCTBA.

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




DKosorndeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuIoM yriaepoaa (IV)

37 VYronbHasg KUCIOTA U €€ COTU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

18 "Ilosryyenue yriieKucioro rasa. bubnnoreka [HOK
KauecTBeHHas peakmusi Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavasibHBIC TOHATHUS 00
bubmuorexa [JOK
39 OpPraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnunoreka [JOK
«BaxHeie HeMeTaIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KonTponbnas padora Ne3 no teme

. bubmuorexa [JOK
42 «BaxkHenmme HeMeTalubl U UX
https://m.edsoo.ru/00ae0el8
COCIUHECHHU S
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckasi CBSI3b U bu6mmoreka [IOK
METaJIIMYECKask KpUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. bubmuorexa [JOK

44 DAEKTPOXUMHUECKUN Psift

HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156




OO6u1re criocoObl MOTYYSHHS
MmetaiuioB. CriaBel. Beraucienus no

45 aBHEHUSIM XUMUYCCKUX PEaKUU buGnnorexa LIOK
yp PCAKIH, https://m.edso00.ru/00ae1 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UK METAILIIOB nosmoreka L
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 eJIo € MeTall
[Henoumsie meranel https://m.edsoo.ru/00ae14b2
43 OKcuIbI ¥ TUAPOKCUBI HATPUS U bu6mmoreka [IOK
Kallusg https://m.edsoo.ru/00ae14b2
49 Il{enr04YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ac15e8
50 Baxneime coenuHEHNS KaJIbIU bubnmnorexa LIOK
4 H https://m.edsoo.ru/00ael 5¢8
51 O0001IeHre U CUCTEMATU3AIIUS
3HaHUM
5 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHMS https://m.edsoo.ru/00ae1886
IIpaxtrueckas padora Ne 6 o Teme
53 "}Ip(éCTKOCTL BOpBI 1 METOJBI €€ bubmmorera [TOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
54 Ao 7|
THOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86




Oxcuipl, THIPOKCHU/IBI U COJIU JKEJIe3a

bu6mmoreka [IOK

> (IT) n xenesa (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cHCTeMaTH3aIus
3HaHUI
[Tpaktuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAJIbHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxxHennme MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €ClIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COJICPXKUT TpuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM J0JIA BBIXOJa ITPOAYKTa
peakiumn
61 O06o001IeHre ¥ cHCTeMaTH3aIus
3HaHUI
KonTponbnas padota Ne4 o teme
62 «BaxxHe#mme MeTaIbl 1 X
COCJIUHECHHU S
63 BemectBa u marepuarsi B bubnuorexa [JOK
MOBCEIHEBHOH KU3HU YEeI0BEKA https://m.eds00.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnuotexa [JOK
OKpYKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnorexka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE 1 bubmoreka [JOK
cUcTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHeliit ypok. O6o01eHne 1 bubnmnoreka [JOK




cUCTeEMAaTH3alusd 3HaAaHNUUN

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

68 PesepBHelil ypok. O6o0mIeHHE 1

cUCTeEMAaTH3alusd 3HaAaHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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