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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWU K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHON TPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOJaBaHus YICOHOT0 IpeaMeTa « XUMUsDHY
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Ha€T TPEJACTABICHHE O IEJIX, OOIIeld CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
MpeaMeTa, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpelyCMaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pa3ienaM M TeMaMm IpOrpaMMbl MO XUMHUH, ONPEAENSICT KOJUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XUMHU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH IpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUsI XUMUU Ha YPOBHE LIeJIed U3yYeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATELHOCTH O00yYalomerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHUsI.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUILIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M MCCJIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B JOPMHUPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIMUXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaAIOIIUXCSI.

JlanHbple HampaBlieHHS B OOyYEHMHM XUMHU OOecHeuMBaroTCs crenupukon
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAaHHBIM OTpa)K€HWEM 0a30BOM HAyKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUN XUMHHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUU CPOpMHpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpelcTaBlieHUd 00 AIEKTPOJUTHYECKOW JTMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHsS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS O XUMHAYECKON COCTABIIAIOLICH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomui MHpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINUX (PaKTOB, IMMOHATHHA, 3aKOHOB M TCOPETUUCCKUX IOJIOKESHHM,
JIOCTYIIHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peakluii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yueHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKHE LU, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHON JI€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OMbBIT, NOJYYEHHbIE MPU H3YUYEHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHMYECKHU
1eJ1ecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JIE€ATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipo¢uis U HampaBJICHHOCTH AAJbHEHIIETOo
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YENIOBEKA. XUMHS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi 10JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYeCKUe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUUYecKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUi (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B J1a0OpaToOpuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MYecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosid meau (II),
U3y4YEeHHUE CIOCOOOB pa3lesieHus CMecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  pEe3yJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoga B MHpUpoAE, (pU3MUYecKHe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue kucnopona. CrocoOsbl



MOJIy4eHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTtBOpHI.
HacpilieHHbIe ¥ HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHne NpUPOAHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  coseoOpasyroiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyromue. Homenknatypa oxcujoB. duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XMMHYECKHE CBOWCTBA
ocHoBaHuU. [loryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tomy4yeHune KUCIor.

Comu. Homenknatypa coseil. @U3N4eCKUe U XMMUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE M U3YUYCHHE CBOMCTB KHUCIOPOJa, HAOJIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpallleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEMIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIaMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),



UCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3ydyeHue B3aumojeicTBua okcupga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPeaklWil HEUTpalu3aluH, IOIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM U3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4d N0 TeMe «BaxkHeWlmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHbBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[lepnoguueckon cucteMbl XumMuyeckux 3ieMmeHToB 1. . MenneneeBa. 1lepuonst
u rpynnbl. OuU3nUecKuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajiuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIAM U MIEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoil CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHast (TOJIIpHAsT YW HEMOJISIPHAsl)) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3yueHHE OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBJISIETCS 4Y€pEe3 MKCIOJIb30BAHHE KaK OOIHUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TOHATHS: HAYyYHBIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukamus, TMepuoIUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@u3nka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJHI,
II0JIE3HBIE UCKONIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKasI peaKLMs

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBMU C TIOJIOKECHUEM 3JIEMEHTOB B Illeproandeckoii
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainys 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3aIuvyHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBecUU. DaKTOPBI,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIC YypaBHEHUs peakinuil. CBoOMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUH 00 BIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [IOHATHE O TMAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOIECCa JTUCCOIMALIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3oKeHUs, COSIUHEHHUSI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaJlaMy, HEMeTaUlaMy, IIeI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWlme XJIopuabl U HX
HAXOXJCHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XUMUYECKUe CBOICTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ClHenupuyeckrue). XHUMHUYECKHE pPEaKIuu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCNMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHW OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudyeckue cBoicTra. Kpyroopot a3ora B mpupoie. AMMUak, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, MOMyueHue U npuMenenue. Cou aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJiydeHHe, QU3NUYEeCKUEe U XMUMHYECKUE
CBOMcTBa (0OIME Kak TMpEeJACTaBUTENsl Kiacca KUCIOT M CHelUpUYECKUe).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, HOYBbl U BonoEMOB). Docdop,
ayoTpornHeie Moaupukammuu ¢Gocdopa, (uU3MUECKUEe M XMMHUYECKHUE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUpoje, (U3NYECKHE U XUMHUYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
poJii B JKM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciaore. CHIMKAThl, UX MCIIOJb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOUTETbHbIE MaTepHalbl: KEPaMHKA,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOJIOICHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCIUHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TajlOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCQUHEHUSIMU  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHON peaKIiu Ha Cybdar-
WOH W HAOII0JIeHWe TpHu3Haka €€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yI0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMO/ICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUTMYECKUX pEIIETOK anMasza, Tpaduta, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YTJIEKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nonoxkeHus B Ilepmogmyeckor cucremMe xumudeckux odnemeHTtoB J[. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTauoB. OU3WyYeckue U XUMUYECKUe CBOMCTBAa MeTaiioB. O0mmue
CHOCOOBI TIONTydeHUs] MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanementoB JI. M. MeHnpaeneeBa, CTpoeHHME UX aTOMOB, HAaXOXJEHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHo3emMenbpHbIE METAJUIbl MAarHuii M KaJlblMi: IIOJIO)KEHUE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHusl
U Kaiblusa. Baxueliive coequHEHUS Kbl (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0)keHue B [leproanueckoi cUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAcHWe B mnpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cuctemMe XUuMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mpupoac. Duznyeckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTAaTOB  KOPPO3WH  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJIe3a B KUCIOPOJIE
(BO3BMOXKHO  HCTOJIb30BAHME  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (1), HaOGnrOAEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomled cpeabl (MpeaeibHas I0myCTUMAast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Pons xumMuu B penieHun 5K0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesrcnpeomemmnuwie céasu



Peanuzanus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'O IMKIIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(pUKalusi, TEPUOJAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsiji, MNPOBOJHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YYarOITUXCSl.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPaXAlOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOUCTBE MUpa U 0OIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HONW COBMECTHOUM MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHUE W TIOCTYNKM CBOMX TOBApUIICH C TMO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBIC IS OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYHNHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJIIOJIEHUSI TMpaBuUi OE30MACHOCTH TpU  OOpaIllEeHUu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEaNbHON KU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3IinyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUM 1O XWUMHH, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHHUST 00pa30BaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHON npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATBLHOM Cpene;

6) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyaLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, I IOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M IMyTell WX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PyKOBOJCTBOBAaTbCA UM B IO3HABATEIBHOM,
KOMMYHHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYUMbBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATUS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYTroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax W TO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINMKA XUMHUYECKUX BEIIECTB W XHUMHYECKUX PEAKIIHA,
YCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHATH B TIpOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3ajau, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBJIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUAEMbIX MPOIIECCAX U SABICHUSIX.

ba3oBble ucciieoBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHW3aIllMd W IIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nndopmanueii:

YyMEHHE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATh MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3alpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4ll HECIO0XHBIMA CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B TIpolecce y4yeOHOH U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie¢ auanora W (WiU) JUCKYCCHM) IIO
CyliectBy  oOCyXaaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a1a4H;

YMEHUSl  MPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJIbHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OIbITa,
1abopaTopHOI pabOThI O UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB 10 OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBUA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEIUIOKEHHBIM  QITOPUTM  JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHOW 1€, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeaAMETHOW obmactn  «XuMHS», BUIBI
JEATEIBHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX 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: aToOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHHUE, COJb, DJIECKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiIacCUPUKAIMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakium,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOUTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBa
(MporeHTHAsE KOHILIEHTpAIHsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mojioxkeHus B Ilepuognueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTeMa XuMHYeckux diemernToB J[. U.
MeHnieneeBay ¢ UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTpEIICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIHMH
BEILIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIIMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTeMAaTHU3aluIo, KiIacCU(PUKaIHIO,
BBISIBJICHUE TMPUYHUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClieloBaTh  NpaBWJIaM  MOJIb30BAaHUA  XUMHYECKOM  MOcyaod |
7abopaTopHbIM 000pYy/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYEHUI0O WU COOMpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEILECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;rakMmyc, heHondTaienH, METUIIOPAHXK U IPYTHUE).

K xoHiy 00yudenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIEHUE,
ATOTpOTUs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, MPEIEIbHO JOMyCTHUMAas
koHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHNUI XMUMHUYECKUX PEAKIINM;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHJI XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepHU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX HIIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «moOodyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 M3MEHEHHUIO CTENEHEH OKHMCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJIEKTPOIUTHYECKOW JUCCOLUUALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyde
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpY/JOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMHU TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYEHUI0O WU COOMpAHHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTJIECKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOININE  KAYCCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHCTEMATHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHBbIE (LM pPOBbLIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakupie Hpakrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMUYECKHE MOHATHSA
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
IPAaKTUYECKOH JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemiecTBa 1 XuMuueckue 15 1 bubnnoreka IIOK
peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
51 Bonopoa.Ilonstue o kucnorax 2 1 bubnmnorexka HOK
U COJISIX https://m.edsoo.ru/7f41837¢c
59 Boznyx. Kucnopoa. Ilonstue 6 bubmuoreka [JOK
00 oxcumax https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 | | but6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenaeseeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ilepronnueckuii 3aKOH U

11 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMu4decKas CBI3b.

3.2 OKHUCITUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro mio pasaery 15 https:/m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorera OK
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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIUun
11 [loBTOpEeHue u yrimyOneHue 3HaHUM 5 | Bu6mmoteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAST AUCCOLIMAIIHS. 2 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznea 2. HeMeTaJJIBI H HX COeTMHEHHS
)1 OO0m1as XxapakTepruCTUKa XUMHYECKUX 4 | bubmuoteka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTeprucTUKa XUMHIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubnmorexa [IOK
. N by ' pot https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
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

bu6nmoreka [IOK
A i 4
3 Obmpae croiicTBa MeTaIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUIIIe 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 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Pons XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasua

3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl ) bu6mmoreka [IOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 brbmorexa HOK

g . P p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATto oJe 1
TOMBL I MOJICKYIIRT https://m.edsoo.ru/ff0d2a6¢

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

8 [IpocTeie U cloKHBIE BENIECTBA 1 bubmmorexa [TOK

p - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa [OK

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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
ummteckas opmya. Barentrocts 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 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoOTEKaHUs bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus xuMru4ecKux peakiui
18 (coe I/IHq::HI/Ifl a3JI0KEHUS ’ Buommorexa LHOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [OK
H Fmct. Hf https://m.edsoo.ru/ff0d40c4
cHucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuorexa [IOK

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/ff0d448e¢



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

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOblI OTy4YeHUsT KUCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P YRS, https://m.edsoo.ru/f0d4cda
MPEAOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydyenue u cobrpanme KUCiIopoia bubmmorexa [TOK
y . P poad, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE e€ro CBOMCTBY»
7 Bonoponx — anemeHT u pocroe bubnuorexa [IOK
BelecTBO. HaxoxxaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0
)3 duznvecKkue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 ITonsiTHE O KUCIOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0pI TToTyYeHusT BOAOPO/Ia B bubnuotexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 CBOMCTBY»

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



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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ModsipHblii 006EM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [TOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMU HAa OCHOBE 3aKOHA bubmmorexa [OK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 PuznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuotexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbIe
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmmorexa [JOK
t P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoB C bubnuorexa [IOK
ONpeAEIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas pabota Ne2 o reme bubnnorexa [HJOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCupUKAIs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Buommorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHM1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) P bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
43 ['enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001eHre U cucTeMaTr3aIis 3HaHUA
- . https://m.edsoo.ru/00ad9cb2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MONMBITKN KiIacCU(DUKALIHI
51 xnﬁnqecxnx 3JIEMEHTOB ?[OHS[TI/IC 0 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB . 1. Menaeneera
bu6mmorexa [IOK
53 [Iepuonsl, rpynnel, MOATPYNIIbI

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

bubmuorexa [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoit bubmmorexa [OK
https://m.edsoo.ru/00adabbe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa ass
57 pa3BuUTHUA HayKu U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
IrpaKIaHUuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 HMonHas xumueckas caisk https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nonsipHas XUMU4eCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAS XUMHUYECKast bubnnoreka [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 OxkucnuTenu u BOCCTAHOBUTENH bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbHas pabota Ne4 mo teme bubnmoreka [JOK
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«CTtpoenne atoMa. XMUMHUUYECKasl CBS3bY

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

66 PesepBHbIil ypok. O6001ICHHE 1 | bubnnoreka [HOK
CHUCTEMaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c¢
67 PesepBHrlil ypok. O600mienue u | bubnmoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O6o0mIeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbsie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB |
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB
Kiaccudukanust ¥ HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMu4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEeHUE U yriiyOleHne 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»
Knaccugukarus XuMmruueckux ) bubnnorexa [HOK
pEeaKuuid 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsTHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHEe 0 XMMHUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
®DaKTOPHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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 nccoruanmu. CuibHbBIE U c1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Honurle ypaBHEHUS pEAKIIUNA buGnnorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE MIPEICTABICHUN bubmorexa LOK
peA htps://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubmmorexa LOK
p 5 https://m.edso0o.ru/00addsb2
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
14 TTousTie o runpoanze coien bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perienme dKCIepuMeEHTAIILHBIX Eubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a9»
Kourponbsnas padora Ne2 o teme
17 «SJIGET OJ'II/ITIf‘-IeCKaSI HCCOIAIAA bubmorexa LOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHoOB.
18 XMMHYECKHE CBOMCTBA Ha IIPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KMCIIOTa, bubnnorexka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMUYECKHE CBOWCTBA, MOJTYUYEHUE,

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

MpUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [OK
Y . . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruncnenus no ypaBHEHUSIM
. bu6mmoreka [JOK
21 XUMHYECKUX PEaKIUi, €CIIU OUH U3
https://m.edsoo.ru/00ade488
pEareHToB J1aH B N30BITKE
” OO01mas xapakTepuCcTUKa 3JIEMEHTOB bubnuotexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATTOTpOnHBIC MOTU(DUKAIIMH CEPHI.
7 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnuotexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnunorexa [JOK
¢bu3nyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyecKkue 1 XUMUYECKHEe CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CIoc0o0a
26 MIOJTy4Y€HUs] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIeH Cpeibl COETUHEHUSIMU
cepol
7 Brruncnenue MaccoBOil JOJIM BBIXO/1a bu6mmorexa [IOK
MPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB bubnuotexa [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
MPUMEHEHUE
[TpakTuueckas padota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [TOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpusnveckue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 n00peHnil. XUMUYECKOE bubmmorexa LOK
YAODPCHHH. § https://m.edsoo.ru/00adf5 18
3arps3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (poc;)o pHa;I KI/ICJ‘I((l))Ta (1)(1)1/1:31/1(‘16331(1/16 u bubnuorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYUYEHUE
Ucnonb3oBanue ¢ocdaTtos B

34 KaueCcTBE MUHEPATbHBIX YI00pEHUH. bubnuoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepona, pacopocTpaHeHe B

35 pu Eae’ imnrzlec;;e 1 XUMUYECKHE Buommorexa LIOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

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

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

o "IlosrydyeHune yrieKucioro rasa. bubmuorexa [IOK
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCTMHEHUSX YTIIepoIa
. bubmuorexa [JOK
40 Kpemuunii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[IpakTudeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnunoreka [JOK
«Baxueiinie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KonTponbnas pabota Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHCHUSY
OO01mas xapakTepucTUKa XUMUYECKIX
AJIEMEHTOB — METAJIJIOB.

43 Merannndeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METAaJIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSKEHUN METaJNIOB

https://m.edsoo.ru/00ael156
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O06u1me crnocoObl MoTydeHHs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LIOK
yp PEAKIHH, https://m.edsoo.ru/00ael156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 €JIOYHBIE METaJIJIbI
1 https://m.edsoo.ru/00ae14b2
43 OKcHUbI U TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kalusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubnuotexa [JOK
50 Bakueimue coemMHEeHN KaJIbIUS
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XKEcTKkoCTh BOIBI M METOIEI €€ bubmmorera [TOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorekxa [IOK
54 A 7
TTEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bubnnorexka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nomroreka 1O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TUAPOKCHU/IBI U COJIU JKEle3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIs
3HAHUU
[TpakTuueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnnoreka HOK
«BaxuHelmue MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Boruncnenus o ypaBHeHUSAM
XUMHUYECKHUX PEaKIIHii, eCIU OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COJZIEpKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MAacCOBOM J10JI BBIXOAA IPOIYKTa
peakiuu
61 O06o011eHre U cucTeMaTH3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuibl U UX
COETMHEHUS
63 BemiectBa u matepuansl B bu6mmoreka [JOK
IOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O0o0uieHue u bubnuorexa [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00aec0dOa
67 PesepBusiit ypok. O000mIeHNE U bubnmoreka [JOK
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cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00adb33c¢

68

PesepBHbIil ypok. O6001ICHNE 1
crucTeMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiacc/ I'abpuensa O.C., Octpoymo N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxnmonepHoe odmectBo «M3aarenscTBo «IIpocBerienre»

METO/JIUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJISA

XMMMUSI (6a3oBbIit ypoBeHb) Peanuzarus TpedoBanuii ®I'OC

OCHOBHOI'0 00111€T0 00pa3zoBaHusi MeToauueckoe mocodue Uik yUuTes
Mocksa 2022

Metonunueckoe nocodue k yueonuky O. C. ['abpuensina «Xumus». 8 kiacc /

O. C. T'abpuensa. — M. : [Ipoda, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/7f41837¢
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