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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepanbHONl paboueil MporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHIEIIIUHU MPEnoaaBaHusl yaeOHOTo npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, YCTAHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaroluxcsi, OMNpeaeNsieT BO3MOXHOCTH MpeaMeTa Ui
peanu3anuu TpeOOBaHUIN K pe3ysibTaTaM OCBOCHHSI OCHOBHOHM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITIO3HABATEIILHOM JCATECIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (DOPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMMHUEH MNPEICTABICHUS O B3aUMOIIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSL U
dbopMupOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Jarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEAOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroumxcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OO0ECIEYMBAIOTCS CHEIU(pUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XUMHUHU cPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyroMy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJilaM TO3HaHMUS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUCHHBIX YUYEOHBIX TMpeaMeToB: «OKpyXaIUil MUp»,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIacc.

[Ipy w3ydyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya yyeOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB W TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM [O3HaHUSl MpPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHU B Y4YeOHO-NIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
JESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HM.

[Tpu u3yueHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHe ycloBHil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHMYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATENBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs M HANPABICHHOCTH JAJbHEUIIETO
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX /I HW3YYEHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaYaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUU B JKM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMH. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECeu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 31eMEHTbl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcHTENbHAs MOJEKYJISIpHAs Macca. MaccoBas 01 XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEAaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHWs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre *kene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKHU TMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeHd MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Ba:xkHelue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jieMeHT U mpoctoe
BenlecTBo. HaxokaeHuwe kuciaopoga B HOpupone, (U3MUeckue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. IIpumenenue kucnopoga. CrocoObl



MOJIyYCHHUS KUCTIopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOU(UKALNS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — snemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBouMcTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUPOJIE U B KU3HU 4YeloBeKa. KpyroBopoT BOZbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronme. Homenknatrypa oxcujoB. Dusnueckue M XUMHUUYECKHUE
cBOMCTBa OKCHIOB. [losrydeHrne oKCuIoB.

OcHoBanus. Krmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxamnusa kucnor. Homenknarypa kucnor. Gusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIorT.

Comu. Homenknatypa coseil. @U3M4ECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUSI W
MpEeKpalieHusl TOpeHus (moXxapa), O3HAKOMJIEHWE C oOpa3llaMu OKCHUIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCITIOJIb30BAaHUE BUIEOMATEpUAIOB), HAOMIOAEHUE OOpa3I0B BEIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHJICOMATEPHAIIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHWYECKHUX BEIIECTB pPA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH MHAMKATOPOB B PAaCTBOpAX KHUCIOT U IIENIOUEH,
u3yyeHue B3auMmopeiicTBusa okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalM3aluH, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTMHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MenaeneeBa. CtpoeHne aTroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAcCU(PHUKAIUU XUMUYECKHUX diemMeHToB. IloHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbI,
rajJloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEpPHBIE OKCUIbI
U TUAPOKCHUBL.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAs  (OPMBI
[Teproanueckoii cucrembl xumuueckux 3emMeHToB JI. . Menneneesa. [lepuoas
u rpynmnbl. OU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEpPOB IMEpPUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICCTBHE
TUAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3IoKEeHUs, COETUHEHUS).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHM B 8 Kilacce
OCYILIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TOHATHS: HAYy4YHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalausl, KaIbU U HUX
COCMHEHUNM B COOTBETCTBUU C TOJOXEHHUEM D3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THUIBI KPUCTAITTMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pPa3IMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuIHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajlnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. llonsitue o xkaranuse. [lonsiTue 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0ble 3JEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpalI€HHbIE HMOHHBbIE YypaBHEHHUs peakuuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IoHATHE O TMApOIN3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3JIMYHBIX (PAKTOPOB, MCCIEIOBAHUE AIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHUCIOT, MIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocaaka, BBIJCICHHE Ta3za, o0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pAcTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX peEakMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 X cOeIMHEHU S

OOmast xapaktepucTtuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3aMMOJEICTBHE C MeTajUlaMH, HEMETajulaMH, WIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIMEe XJIOPUIbI U UX
Hax0XJICHUE B MIPUPOJIC.

Oo6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUYECKHE U
XuMu4yeckue cBorctBa. OKCHABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Qu3nueckne © XUMUYECKHE CBOWCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W Crhenupuyeckne). XHWMHUYECKHE PEaKIuu,
JeXKalue B OCHOBE IPOMBIILIEHHOTO CIOCOo0a TMOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. CoaM CEpHON KUCIOTHI, KAUECTBEHHAs pEaKlMs Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCIUHCHHWA B MPUPOJE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUIECKHAE CBOMCTBA, MOJydeHne u mpuMeHeHne. Coim aMMOHWS,
ux pU3NUEeCcKUe U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakiys Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (GU3NYEeCKUe U XMUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb30BaHWe HUTPATOB U COJied aMMOHMSI B KAdeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HeHUE OKPY Kalollel Cpe/ibl COSIMHEHUSIMHU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMUIECKHUE CBOICTBA,
noxyuyenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  auIOTPOIHBIE
MoAu(UKAIIMKM, PACIPOCTpaHEHUE B TNpupojae, (U3MUeckne U XUMUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B mpupoje. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DJKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMaTa, HapHUKOBBIMA
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHE CBOMCTBA,
noiayuyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepozaa (MeTaH, 3TaH, dTUJICH, alleTUIICH, STaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTa).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThI WX TepepaboTku (OEH3MH), UX POJib B OBITY W MPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KMUpax, OeNkax, yrieBojax — U ux
poJiM B JKM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, TMOJyYCHHE H
npumeHenue. CoenuHEeHHs KpemMHUs B mpupozae. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 0e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarolre (QU3NUeCKHe M XUMHUYECKHUE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUATIOB), HaOIIOIEHNE Tpoliecca OOyIJIMBaHUs caxapa Moj AeWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, MPOBEJECHNE KAaUeCTBEHHOW pEaKIK Ha CyJibdar-
UMOH U HaOJIOJEHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa W MX COEIUHEHUH (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYCHHE CBOICTB aMMHaKa, IPOBEICHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
UX MPOTEKaHMUsl, B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHOW A30THOW KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX PpeIIETOK anmMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, MoJy4yeHHe, cOOMpaHHe, paclio3HaBaHUE U H3YUYEHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTalyIbl 1 UX COSIUHECHUSY.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKa XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atToMoB. CTpoeHHE MeTauioB. MeTalnueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHUH  pAl
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
crocoObl MmosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY M MPOMBIIIICHHOCTH.

[[{enouHble MeTAJLIBL: MOJNOXKEHUE B lleproanueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus M Kanus). Okcuiabl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB U MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIBI MarHuid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ10’)keHue B [leproandeckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXIACHUE B Ipupojec. PU3UUEeCKue U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mpupoac. Duznyeckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M coin kene3a (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (I1I), menu (I1), HaGrOAEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1Mo TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakimii B ObITy. [lepBasi momols mnpu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrH4eCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHITHH, SBISIOIIUXCS CUCTEMHBIMU JUISI OTACJIbHBIX IPEIMETOB
€CTECTBEHHO--HAayYHOT'O IIUKIIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsil, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJIMYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TMTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OMbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuMOoTHYECKOT0 BOCIMTAHUS:

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAyyHOMY HACIEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIIECCE€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApPUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKINH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABIISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAMPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4EOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuil 1 TpyJa pa3audHoro poja,
YBOKEHUE K TPYyIAy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpodecCHoHaIbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aJalITUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) K0JI0rN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY M TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
npaBuUJI 0€30MMacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeiicTBuA:

YMEHHS HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XHUMHUYECKUX MOHSATHH (BBIACIATh UX XapaKTEpHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX ()aKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMUS TMOHATUS (TPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCIOJIb3YEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYeckas (opMylia M YpaBHCHHUE
XUMHUYECKON PEeaklMM — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3ANMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH WU HHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO NH(DOPMAITHIO;



yMEHUE NPUMEHATh Pa3jIu4Hble METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJTHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
npyrumu opmamMu rpadyKu U UX KOMOWHAITUSIMU,

YMEHHE HCIOJIb30BaTh M AHANM3UPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eCTBHA:

YMEHHs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  MPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJIaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBJICHHOW LIE€JH, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOLIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBuM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUJbBI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOIO  3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIus peakiuid: peaxkiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOUTalb, pPagnycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJCHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ATU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYID CHUMBOJUKY JJISI COCTaBlieHHs (popMyn
BEIIECCTB M YPAaBHEHUN XMUMUYECKUX PEAKIIHM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIAacCy COEAMHEHHM Mo
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMIOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobouHas noarpynna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckux osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, 00IIee YUCIIO IIEKTPOHOB
U PaCTIpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KIacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PEaKIUu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIIHUH
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBPAIICHUA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TIPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JMEATeILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIi U3Y4YEHUS CBOICTB
BEIIECTB M XHUMHUYECKUX pEeaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHUEe, MOJICIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIECHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO H COOUPAHHIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCIOPOJa), MNPUTOTOBIICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH W KHUCIOT C MIOMOIIIBIO HHINKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIily 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, INPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  BJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJIECHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIEeNATh BaJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeICIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpAaX HEOPTaHWYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuynyto popmy Ilepuoandeckoit cCUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paziuuaTh MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)» U «mnoOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTETIEHEH OKHCIICHHUS
XHMHYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAs OINKMCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI BJIEKTPOIUTHUYECKOW JUCCOLUUAMU  KHUCIIOT,
1IEJIOYEUN U COJICH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJCKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMpPaHUIO
ra3zo00pa3HbIX BEIIESCTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAIOIINE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (pPOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMusi — BaKkHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. BaikHeiimune npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcugax https://m.edsoo.ru/7f41837¢
’9 Bonopoxa.ITonsitue o kucinorax 2 1 bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 bubanoreka IJOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 | | bubanoreka IJOK
HEOPraHWYECKUX COETMHEHUIN https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 30

Paznen 3. llepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummnuyeckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTEIbHbIE peaKIIul



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
' XUMHUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
bubnunoreka LIOK
32 OKHUCIUTENHLHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
J4! 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yrimyOneHue 3HaHUM 5 | Bu6moteka [JOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT AUCCOLIMAIIHS. ? 1 1 bubnmoreka [JOK
’ XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0mras XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuorexka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.2 aneMeHToB VIA nnbl. Cepa u eé 6 bubmmorexa LIOK
' TPYHIRL L€p https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTeprucTUKa XUMHIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bub6nmoreka [IOK
A i 4
3 Obmpae croiicTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 a)KHEUIIe METaJUIBI U UX COEIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' - P hitps://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Pons XMMUU B KWU3HA 1 bu6mmoreka [JOK
yenoBeka. Tena v BeriecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHUH 1 bubmorexa HOK

s https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUU U MPUEMBI | bu6nmoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

g . p P https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAapEHHOW COJIN)»
bu6mmoreka [IOK
6 Ato one 1
TOMBLI MOy ! https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cl0KHBIE BENIECTBA 1 bubmmorexa [TOK

p - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka [JOK

10 X e . Bane
ummecKas opmya. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10715 XUMHAYECKOr0 bubnuorexa [JOK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpoTEKaHUs bubnnoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsI MaCChl BEIIECTB. bubnuotexa [JOK
XHWMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus xuMruaecKux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Buommorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [OK
H et Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — snemMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LHOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI oTy4YeHHUst KUCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TornmBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3AyXxa, CIOCOObI €ro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLEHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [TOK
y . P poad, https://m.edsoo.ru/ff0d4ae2
M3y4YeHHUE €ro CBOMCTBY
7 Bonoponx — anemeHT u pocroe bubnuorexa [IOK
BelecTBO. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 Du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsiTHE O KUCHOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0wI TToTy4YeHus1 BOAOPO/Ia B bubnmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0Opoa,

HU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4142



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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ModsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a Mo €ro U3BECTHOM Bubmmorexa LOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenust 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLMU HA OCHOBE 3aKOHA bubmmorexa [TOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®uznyuecKre 1 XMMUYECKHE CBOMCTBA bubnuotexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonstre 06 bubmmoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbIe
37 W HEHACHI peHHBIS acTBOpbl. MaccoBast bubmmorexa [TOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
7107151 BEIIECTBA B PAaCTBOPE
[TpakTuyeckas pabora Ne 5 o teme
18 «IIpuroroBieHne pacTBOpoB ¢ bubnuorexa [IOK
ONpeAeIEHHON MacCCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PAacTBOPEHHOTO BEILIECTBA»
39 KonrtponsHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKAIs, bubnmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Buommorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIATypa,
(cp ) P bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUYECKUX https://m.edsoo.ru/00ad9b7¢
COEJTMHEHMI»
43 ['eneTndeckas cBsSI3b MEXKIYy Kilaccamu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O06o0mmenre 1 cucTeMaTru3aIys 3HaHUI
- . https://m.edsoo.ru/00ad9cb2
KontponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUUECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCIMHCHMI
[TepBbie MONMBITKY KiIaCCU(DUKALTNHI
51 xnﬁnqecxnx 2JIEMEHTOB 1(?[0H;1T1/1e 0 bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuonpl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COoCTaB aTOMHBIX

bubmuorexa [JOK

>4 siaep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI09eK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoi bubmmorexa [OK
https://m.edsoo.ru/00adabbe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa ajs
57 pa3BUTHUA HayKu U npakTtuku. /1. 1. bubnnoreka [JOK
MenaeneeB — y4€Hbl, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 HMonHas xumueckas caisk https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYeCKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHs okucneHus https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OkuCIUTENU U BOCCTAHOBUTENH bubmmorexa [IOK
https://m.edsoo0.ru/00adb076
65 KonTponbHas pabota Ne4 mo Teme bubmmoreka [JOK
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«CTtpoenne atoMa. XUMHUUYECKas! CBS3bY

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

66 PesepBHbIil ypok. O6001IeHIE 1 | bubnnoreka [HOK
CHUCTEMaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c¢c
67 PesepBHelil ypok. O600mieHue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O6o00mIeHHE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB |
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHU4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtpomnsnas padora Nel o teme
«IToBTOpEeHUe U yriryOeHne 3HaHui 1 |
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus xuMudaeckux | bubnnorexka [JOK
peaxkLuii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHEe 0 XMMUYECKOM paBHOBECHH.
bubmuoreka [JOK
DaKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb6b6
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U c1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUI bubmmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubmmorexa LHOK
peA htps://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa LHOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001IeHre U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemnienue YKCcriepuMeEHTATIbLHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amayy
Kourponbuas padora Ne2 o teme
17 «SJIGET OJ'II/ITIf‘-IeCKaSI HCCOLaInsA bubmorexa LOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHoOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmnorera [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTYUYEHHUE,

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

MpPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COIAHON KUCIOTHI bubmmorexa [OK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Boruncnenus no ypaBHeHUsIM
. bubmunoreka [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO01mas xapakTepuCcTUKa 3JIEMEHTOB bubnuotexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUT CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnmnorexa [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA Bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIINIEHHOTO CIIoco0a
26 MIOJTy4EHUs] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIOIIEi Cpeibl COETUHEHUSIMHU
cepbl
7 Brruncnenue MaccoBOil JOJIM BBIXO/1a bubmuorexa [JOK
IPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
T https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast pabota Ne 3 mo Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [TOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmnorera [TOK
yROOp ) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (boc;)o pHa;I KI/ICJ'I((l))Ta (b(b§3n(tle3:xﬂe u bubnuorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJYyUYEHUE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MHUHEPATBHBIX YI00pEHUH. bubnmuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacupocTpaHeHe B

35 npu Eae’ EI/ISI/II‘)—IGCKII)/IG 1 XUMUYECKHE Buommorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

37 VYronbHast KUCI0Ta U €€ Colu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmuorexa [IOK
KauecTBenHnas peakuus Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIC TOHATHS 00
bubmuoreka [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
. bubmuoreka [JOK
40 Kpemuunii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune

41 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padota Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBsI3b U bu6nmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUUECKUH psifg

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156



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

OO6urme crnocoObl MoTyueHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LOK
yP PCAKIIIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH W3 PEareHTOB COJICPKUT
MpUMECH
bubmunoreka [JOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
https://m.edsoo.ru/00ac1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl https://m.edsoo.ru/00ae14b2
43 OKcHUbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
50 Baxnenmme coeTMHEHNS KaJIbITH
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUMN
5 JKEcTkOoCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTiueckast padota Ne 6 1o Teme
53 "YXEcTKoCTh BOABI M METOAEI €€ bubmmorera [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnorexka [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKeJle3a

bubmuorexa [JOK

> (IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHre U CHCTeMAaTH3aIINS
3HAHUU
[Tpaktrueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnoreka [HOK
«Baxxnenme MeTaJJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Borunicnenus o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJZIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJA IPOIYKTa
peakiuu
61 O06o011eHre U cucTeMaTu3alus
3HaAHUU
KonTtponbHnas padora Ne4 o teme
62 «Baxnenmume MeTaJluibl U UX
COETMHEHUS
63 BemectBa u matepuansi B bubmmoreka [JOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xvumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHE U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0d0a
67 PesepBHeiit ypok. O000mIeHHE U bubnmoreka [JOK
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cUCTeMaTHU3alus 3HaHUN

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

68

PezepBHbIil ypok. O6001ICHNE 1
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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