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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLIECTIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcs, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
o0OydJaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS |
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00yJarONTXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHue 00y4aIOIINXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCA CIELU(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEeAarormyecku



aJanTAPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKW XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMUCS CUCTEMBI IMMEPBOHAYAIBHBIX IMOHSITHUH XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU CPOpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 Mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CHUCTEMBbI
MMOHATHU O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHATUH O XMMHUYECKOMN
peakimu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl IO TPUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUUECKUX IPEICTABICHUMN
PAa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

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

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TIpEeACTaBICHHM 00 DICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OHOTO
YPOBHS K JPYroMYy, BBITIOJHAA (QYHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYyYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydyeHWe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomHui MHDY,
«buomorus. 5-7 xmaccel» u «du3nka. 7 Kimaccy.

[Ipy wu3yyeHUH XUMHH TPOUCXOJUT (POPMHpPOBAHWE 3HAHMK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
JIESITEIbHOCTH YEJOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUM K HAyYHBIM METOJaM T[IO03HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHUH B Y4eOHO-TIO3HABATEIBHONM M  y4eOHO-HCCIIEA0OBATEILCKOM
JEeATEIbHOCTH, OCBOEHHUM TIpaBWJI O€30MacCHOr0 OOpaIlleHHs C BEIIECTBAMU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUM XMMUU HAa YPOBHE OCHOBHOTO OOIET0 0Opa30BaHMs BaXKHOE
3HAYCHHUE TIPUOOPEITH TaKHE IISITH, KaK:



— (OpPMHUPOBAHHWE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydarommxcs K CaMOCTOSITENbHON IO3HABAaTEJIBHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHue yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX yHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYECHUU
XUMHH, TPUMEHATh HUX IpPHU PEIIEHUH NpoOJieM B TMOBCEJHEBHOW XKHU3HU MU
TPYJOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUYECKUX OTHOLIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW g BbIPAOOTKH 3KOJOTUYECKU
LEJIeCO00Pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX s HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BajJeHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTtHOocuTeNBbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Moabs. MoisipHass Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COECIMHEHU.

duznyeckre U XMMUYECKUE SBJICHUSA. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkejie3a ¢ pactBopoM coyit meau (11),
U3Yy4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadus, MpoOBEAECHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pPEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT M mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenune xucimopoma. CrocoObI
MOJlyuYeHHUsl KUCJIOpoJa B JIabopaTOpuu M MpOMBIIUIeHHOCTH. KpyroBopor
Kucaoposia B mpupojie. O30H — alIoTpoIHas MOIU(pUKALNS KHCIOPO/a.

TemnoBoit 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJIEHHE MAPHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOrO CIOs.



Bonmopon — »asnemeHT uM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyuyeHus. Kucmotel u comnu.

MoutsipHbIil 00BEM ra30B. Pacu€Tbl 0 XUMUYECKUM YPABHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTtBOpHI.
HacehlllieHHble M HEHACBIIIEHHBIE PAcTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOZie U B KU3HU 4deloBeka. KpyroBopot BoabI B IPUPOJE.
3arps3HeHne NpUPOIHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHbIC, KHCJIOTHbIE, aM@oTepHbIe) U
HecosieoOpaszyromne. Homenknarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcHoBanus. Kiaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4deHnne KUCIoT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couei.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOIYUYEHHE,
coOuMpaHue, pacrmo3HaBaHWE U H3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HHUKHOBEHUS U
IpeKpalieHus TopeHus (moxkapa), O3HAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWMCTB, MOJYy4Y€HUE, COOMpaHHE, PACHO3HABAHME U HU3yUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3llOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),
UCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KUCJIOT C MeTajulaMHu, peaklUuil HeUTpalv3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTUM U3 pacTBOpa COJIM, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 33Jlad M0 TeMme «BakHeWime KiaacChl HEOPraHUYEeCKUX
COCIMHEHUI.



Iepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

[Tepnognuecknii 3akoH. [lepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpPUOAHAs  (OPMBI
[Tepuognueckon cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [lepuoabl
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKA XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [leprnonnueckoro 3akona u [leproanvyeckor CUCTEMBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHas (TONIsipHAsE W HETMOJSIPHAs) CBSI3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHUs, COSAUHEHUS).

Meswcnpeomemnuwie céasu

Peanuzanus MeXNpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUH B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIMUX eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mue ecTeCTBeHHO--HAYUHbIE TIOHSTHSI: HAYYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOJUIHOCTh, HAOJIOECHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.



I'eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IE€PBBIX TPEX TMEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBMM C IIOJIOKEHHEM »3JIEMEHTOB B Ilepnogmueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelecTBa: BHIBI XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMYECKUX
pPEETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTALIMYECKON PEILETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MIPU3HAKaM (110 YHUCITY
YU COCTaBy YYacTBYIOIIMX B pEAKIHMHM BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
MU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHUS.

[TonsitTue o ckopoctu xumuueckon peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIMSIOIIAE HAa CKOPOCTh XHMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO

pPaBHOBECHS.
OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHUI

OKHUCJIUTEIBbHO--BOCCTAHOBUTENbHBIX ~ PEAKIMA C  HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJHbIE W COKpallléHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUH 00 DIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [[oHSATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCI[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JEHUCTBUSl Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPONPOBOIHOCTH
pacTBOpOB BEHIECTB, IMpoLEecca AUCCOLNMALNMM KHCIOT, WIEIOYEed U  COJIEH
(BO3MOXXKHO ~ HCMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEJCHHE  OIbBITOB,



WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKAHHWS  peakluMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTasibl 1 MX coeIMHEHU S

OO6mast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKME CBOWMCTBA Ha MpUMeEpe XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, IHIeJo4amMu). XJIOPOBOIAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJY4YEHHE, MpUMEHEHHUE. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YeJjoBeKa. BakHeiline XJIopuabl U HUX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYeCcKre cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuuyeckue). XHUMUYECKHE pPEaKIuu,
JeKale B OCHOBE IPOMBIIUIEHHOTO Crnoco0a MONy4YeHHUs CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coiau CepHON KUCIOThI, KAYECTBEHHAsI pEAKIMs Ha
cynb(dar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHHMA B TMpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUA. A30T, paclpoOCTPaHEHUE B MPHUPOJE,
bu3nueckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
(bu3MUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydYeHUe U npuMeHeHune. Cou aMMOHMS,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3HUYECKUE U XMUMHYECKHE
cBOMcTBa (0OIlIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb30BaHWEe HUTPATOB M COJIEH aMMOHHSI B KAyeCTBE MHMHEPAIbHBIX
yao0peHuil. XuMU4ecKoe 3arps3HeHNe OKPYIKAIOIIeH Cpeibl COeTUHCHUSIMHU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTpornHbie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIecKre U XUMHICCKHUE CBOMCTBA,
nosyderue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.

O6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHHs.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALIUM, PACHPOCTPAHEHHE B MpuUponae, (U3MYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcuabl yriaepojaa, ux



bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MNapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noinyueHue W npuMmeHenue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHaUaNIbHBIE TOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HePTh),
MPOAYKTHI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
posii B OKM3HM UeJioBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpeMHuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, INOJyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, X HCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHUE 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, ONBITHI, OTpaKawmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEOUHEHHI (BO3MOKHO HKCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEPHON KUCIOThI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha cyJbdar-
WOH M HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHHA (BO3MOXKHO MCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YJIOOpEeHUH, MOJydYeHUE,
coOuWpaHue, pacrmo3HaBaHWE W M3YyYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-uoH u u3ydeHne Mpu3HAKOB
UX MPOTEKAaHHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO HCIOJIb30BAaHUE BHUJIEOMATEPHUAJIOB), U3y4EeHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C



MPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nonoxenus B llepmoamdeckor cucremMe xumudeckux daeMmeHTtoB 1. N.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHEe MeTauioB. Merayuinueckas CBsi3b U
METaJUIMYecKasi  KpUCTaUIMYecKass  pemérka.  OJJEKTPOXMMUYECKHH  pAll
HarpspkeHU MeTtawioB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mme
crocoObl Toyy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[Ilesounble MeTauibl: nosoKeHUE B [leproanyeckoi cucTeMe XMMUYECKUX
anemenToB JI. M. MenzeneeBa, cTpoeHHEe UX aTOMOB, HaXOXXIECHHUE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU  MX
COCIMHEHNM.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Ipupoe. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuud. Baxseilmne coenvHEHHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIH).
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTPAHEHMUS.

AJroMUHUI: TIoJiokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. U. MenneneeBa, CTpOEHHUE aToMa, HaxOXAeHHE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: monmoxenue B [lepruoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxOoXxieHue B mnpupoae. Ddusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VCCIICOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajbliMs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (1), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH WOHAaMU HATpHsi, Kalusl U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATTFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxnelmue
METAJJIbl U KX COCIUHEHHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa



BemiectBa u matepuanbl B NMOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momomib mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpYyKarolmed cpenbl (MpefenbHas I0myCcTHMas
KOHIIeHTpalus BemlecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrMYeCKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3YyYEHUHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MapPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D>JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yAOOpEHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMd W HOPMAaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpOIECCam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHWs 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMAaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM NEATENbHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XUMHUUYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABIISIONIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM palbOThl C Y4YEOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPATYpPON, JIOCTYMMHBIMU TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEHHI0O M TO03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HUCCIENOBATEIbCKOU



JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U ypOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHWE [IEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0, HAPKOTHUKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIO/ICHUSI TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K NPAaKTUYECKOMY U3YUYEHHIO Tpodeccuii U Tpyaa pa3InyHOro pona,
YBaXEHUE K TPyAy U pe3ynbTaram TPYyAOBOW IEATEIBbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WH/IMBHUIyaJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMIHON Npo(heCCUOHATBbHON AESATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOTro BOCTIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CylIECTBOBaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IEHHOCTU COOJIOJCHMUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalHsIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJO0AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHON ITPAKTHKE.

METANPEIJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pe3yJibTaTOB BBIIEISAIOT 3HAYUMbBIE IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUIIOTE3a, (HAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe.), KOTOPbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax W TO3BOJISAIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAy4YHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUS (TI03HABATEIbHbIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHbBIE), KOTOpbIE 00ECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOMN
NEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI HCIOJIb30BATh MPUEMBI JIOTUYECKOrO MBIIUIEHUS! MPU OCBOCHUU
3HAHUU: PacCKpbIBATh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XApaKTEPHbIE



NPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMHU TOHSATHSMH), UCTIOIH30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX ()AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKHUX BEIIECTB W XHMHUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUUYMHHO-CIEACTBCHHbBIE CBSI3M MEXAY OOBEKTaMU HW3Yy4CHHS,
CTPOUTDH JIOTUYECKUE PACCYyX ACHUS (MHIYKTHBHBIC, ACTyKTUBHBIC, 10 aHAIOTHH),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yMEHHE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (MPEAMETHBIC U
MeTanpeMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIh3yEeMbIe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJACIBHBIC MTPEICTABICHHS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUecKas (opMmyrna U ypaBHEHHUE
XAMHUYECKON peakiuy — MPU PEIICHUN Y4eOHO-TIO3HABATEIbHBIX 3a7a4, C YUYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B M3yYaEMBIX MPOIIECCAX U SABICHUSX.

ba3oBble uccienoBareibckme 1eiCTBUSL:

YMEHHE HCIOIb30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

npuoOpeTeHne OMbITa IO IUIAHUPOBAHUIO, OPTraHU3alMd M MPOBEICHUIO
YUYEHUYECKUX OSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, POopMyIHpPOBaTH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MpEACTABICHUS, MOTyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAsl ~JUTepaTypa XWMHUYECKOTO COJEP)KaHUSA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHBOPEUYMBYIO U
HEJ0OCTOBEPHYIO MH(OPMAIIHIO;

yMEHHE MPUMEHAITh Pa3IUYHbIE METOJBI U 3alpOChl MPU TOUCKE U OTOOpE
WHPOPMAIIMU W COOTBETCTBYIONINX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEEIEHHOTO THIIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIIOJIB30BAHMS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOopMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll  HECJIOXKHBIMU CXeMaMH, JrharpaMmamu,
apyrumu opmMamu rpaduKu 1 IX KOMOWHAIIASMY,

YMEHHE HCIOJIb30BaTh M AaHAM3UPOBAaTh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENLCKON NeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIIICHHOCTH,
CEJIbCKOI'0 XO35WCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH IPUPOLHOU
CpEIIBl.

KoMMyHUKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€ TeiiCTBUS:



YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXgaemMoil  TeMbl, (OpPMYJIUPOBATH CBOU  MPEIJTIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3aauH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaTbl  IO3HABATEIbLHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MpPE3ECHTALUIO
pE3yIbTATOB BBINOJHEHNS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHO# pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHHUsI y4eOHOro COTpYyAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE Yyué€Ta OOIIMX HHTEPECOB M COTJIaCcOBAHUS
no3uuui (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHbIE YHMBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEENsITh LENH JEATeIbHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSTh WIH KOPPEKTUPOBAThH
MPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPU BBINOJHEHUM 33JaHAW C Y4YETOM
MOJIyYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble€ B YCIOBUM 33IaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMKCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUBI
NEATEIbHOCTH MO  TOJYYEHHUIO HOBOTO  3HAaHUS, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalUsIX.

K xoHI1y 00ydeHus B 8 ki1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTb, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast A0Js1 XUMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIAPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi peaklus, KiIacCU(pUKalUs peaKIHil: peakuuu
COCIIMHEHHUS, pPEaKUWW Pa3jIO0KEHUs, PEAKUUU 3aMEIICHUs, pPEeaKkUuu
oOMeHa, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS] W HEMOJIIpHAs KOBAJEHTHAs! CBS3b,



MOHHAs CBSA3b, MOH, KATUOH, aHMOH, PACTBOP, MAccoBas J0Ji BellecTBa
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJICHHS (opMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPENIETSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJICKHOCTh BEIIECTB K ONPEAeIEHHOMY KIACCy COCIUHEHUN TI0
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbica llepuommueckoro 3akona [I. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyiokeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb MOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)», maneie U
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xuMuyeckux osiementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 001Iee YUCiIo dIEKTPOHOB
U pacrpeieleHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIuu
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

POTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO »JJIeMeHTa 1o ¢dopMylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSITH OCHOBHBIE OINEpPAIMN MBICIUTEIBHON NEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMaTH3aIllio, KiacCu(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB M XHUMHUYECKMX pEaKIUil, €eCTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUA — HAONIOICHHE, W3MEpEHUEe, MOJECIUPOBAHUE, SKCHEPUMEHT
(peasIbHBINA U MBICIICHHBIN );



CleloBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  MOCyloil U
7abopaTopHbIM  000pYIOBaHHWEM, a TaKXKe TMpaBWjaM OOpaIIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMpAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), IPHUTOTOBICHHIO
pPacTBOPOB C ONMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 MHIUKATOPOB
(;makMmyc, dheHondTaenH, METUIIOPAHXK U JIPYTHUE).

K konIy oOydenus B 9 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XHWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  AJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
aIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAaf,
METAJJIMYECKAsl), KpPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usli METaJlIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOIMyCTUMas
koHueHTpanus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJB30BaTh XUMHYECKYIO CHMBOJIUKY JUJISI COCTaBJICHUS (hopMyJl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIENATh BAJIGHTHOCTb U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHKCHIBATh W XapaKTepu30BaTh
tabnmunyo (opmy Ilepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg mnoarpymmna (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONM Taliuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacmpejiefieHHe HUX IO JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M HUX COCJAMHEHUN B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJTPYIII C YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PeaKIuH (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 MU3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OIMNHUCAHUE
IpUMEPAMH  MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHYECKON JTMCCOIMAIIMU  KHUCIIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEakiuil, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3M MEX]Ty BEIIECTBAMH PA3INYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCJIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMeHTa 1o ¢dopMyle
COEMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PaCUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
7a00paToOpHbIM  O0OPYJIOBaHMEM, a TakXe TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

OPOBOAWTH  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapbonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3YUYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAy4YHbIC METOJbl TO3HAHUS —
HaOJIoICHUe, M3MEpPEHUEe, MOICIUPOBAHUE, AKCIIEPUMEHT (pealbHbIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoaunuecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u K n JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero OHTPO.ILHBIE PaKTHiecKkue oOpa3oBaTejibHbIe pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayaibHble XUMHUYECKHE OHATHSA
XuMus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

19 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. ITonstue 6 bubmmnoreka HOK

' 00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax 5 1 bubmuoreka [IOK

' M COMIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [{OK

HEOPraHMYeCKUX COeTMHEHU I
Htoro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznea 3. Ilepuoagnueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIIuH

Ilepronnueckuii 3aKOH U
31 [lepuoanueckas cucrema 7 bubmuorexa [IOK
' XAMUYECKHX 351eMeHToB J[. 1. https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHne aToma
3.2 Xumudeckas CBSI3b. 8 1 but6mmoreka [IOK




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

OKuCINTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Hroro o pasaerty 15 g i stspouarTt4183TC
PesepBHOE Bpems 3 BH@HOTeKa LHOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m HpOrpAMMES Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIuu
11 [ToBTOpeHue u yriyOiaeHue 3HaHUM 5 1 bubanorexa [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
21 OO0mras XxapakTeprucTUKa XUMHYECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
o | Sl : B 10K
' py - -eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
bu6nmorexa LIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.eds00.ru/7f41a636
COETMHEHUS
24 sneienros NAcrpymme Vinepotn 5 ) 2 bu6morera LIOK
' . PYTHIBL po https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Htoro mo pazueny 25
Paszpnen 3. MeraJiibl M UX COEIMHEHHS
. but6mmoreka [IOK
3.1 Obmue cBOHCTBA METAIIOR 4 https://m.edso00.ru/7f41a636
3.2 Baxxuelinme Metayuisl 1 UX COEIUHEHUSI 16 1 2 Bubmorexa HOK

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




Hroro no pazmeny 20
Paznen ‘4. XuMHS U OKPYKAKIIASA cpeaa

4.1 BemectBa 1 MmaTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 buGmuorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe WIydeHHSI  00PA30BATE/NbHbIE
padoThI padoTsI pecypesI
1 [Ipeamer xumuu. Posb xumuu B KU3HA 1 bubnuoreka [IOK
yesnoBeka. Tena u BeniecTa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOJIAX MO3HAHUSA B XUMUHU 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuina
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckas pabota Ne 2
5 ((I?a;;el’fel{;e sél\fl)ecef: (Ha mpumepe 1 bubmiorexa HOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKH NOBApEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMBI M MOTICKY LI 1 https://m.edsoo.ru/ff0d2aéc
7 XUMUYECKHUE AIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 Bubmioreka LTOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3 .
10 Xuwmiccxar gopwyma, Barermoers 1 BuGnorera LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHUYECKHX JJICMCHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [JOK




OTHOCHUTENIBHAS MOJICKYJIsIpHasa Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
ModnsipHast macca https://m.edsoo.ru/ff0d5230
14 Pu3znuecKrue 1 XUMUYECKHUE SIBJICHUSI. bubnmoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs NPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus Konm4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMHUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakuui
5 | e e pe B 10K
A P : https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B.JI — Y4EHBIii-
19 omumoncucr, Obodwerre Bu6mnoexa LIOK
n ATET- o https://m.edsoo.ru/ffod40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTtponbHas padora Nel no reme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechk razos. Cocras
21 303;;’)(21 Kucnopon — snemenT u bubumorexa LIOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeectBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
23 madoparopitn npowmenocTH Bu6miotera LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoia
24 TemnoBoii 3¢ hekT xumMuIeckoin bubnmoreka [JOK




pC€aKkuuu, IMOHATUEC O
TCPMOXUMHUYCCKOM YpPaBHCHHHU, DK30- U
OHAOTEPMHUYCCKUX PCAKIHAX

TomuBo (HeTh, yroiabs U METaH).

https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK

25 3arps3HeHue BO3AyXxa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
26 llonyaemie s cotmpanmie scropota BuGnorea LIOK
Y AP poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOKWCTBY
27 Bonpopoa — snemeHT u npocroe bu6mmoreka [IOK
BeecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
o8 DOu3nIecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCIOTAX U COJIAX Brommozexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnuoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 lonyuenme n codpanne soropoma BuGorexa LIOK
Y P AIOPOAa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
| s o o Busmorea 101
- My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
34 BB;E?;ZI;M gz?; é;d; EI; 13(301;3011;[2 3aKOHA bubmioreka LJOK
ypas peakl N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [ToHsiTre 06 bubmuorexa [JOK

HHAUKaTopax

https://m.edsoo.ru/ff0d59e2




Boz[a KaK paCTBOPUTEIIb. HaCI)IH_[eHHLIC

bubmuorexa [JOK

37 Y HEHACBIIIEHHbIE pacTBOPHL. MaccoBast https://m.edso0.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padorta Ne 5 mo reme
38 «ITpuroroBiieHrE PaCTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KiIacCU(UKaIS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOWCTBA
41 KH;};I{THHLI;IX zz;(iiile;ﬂaMgoﬁeTin bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kimaccudukanus, bubnnorexka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnre u XuMHU4YeCKUe CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 crocotm nomyeemma, ek Bu6miorera LIOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cB3b MEXKIY Kiaccamu bubnnorexka [JOK
HEOPraHWYECKUX COETMHEHUI https://m.eds00.ru/00ad9a50
49 O06o001meHne 1 cucTeMaTH3aIns 3HAHUI bu6mmoreka [IOK




https://m.edsoo.ru/00ad9ch2

KonrtponsHas padora Ne3 o reme

bubmuorexa [JOK

50 OCHOBHHe:fnaCCLI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKHUX 3IeMeHTOB. IloHsaTHE O BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ad9ffa
IPYIIIax CXOAHBIX AJIEMEHTOB
[Tepunoanueckuii 3aKoH U
52 [lepuoanueckas cucteMa XMMHYECKUX BH6J,1HOTeKa LOK
https://m.edsoo.ru/00ada52c
anemeHToB . 1. Menaeneera
53 [lepuoapl, rpynmsl, MOATPYIIBI BH6J,1HOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 00010UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit EH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAayKu U npakTuku. J[. 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmoreka [JOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnras xumMudeckas CBsI3b Eubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XMUMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJsipHAsi XMUMUYECKast bubnmoreka [JOK




CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens oKuCeHI 1 https://m.edsogru/OOadae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTEIIN ¥ BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
65 KonTponbnas padota Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenue atoMa. XMMHUYECKasl CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHrlit ypok. O6o0mienue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O600mICHHE 1 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PesepBHrlil ypok. O6o01eHue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero Kogl TPOJILHBIC Hpgucnmecxne u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypesi
[Iepnonrueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XEIMI/I‘I@CKI/IX 3JIEMEHTOB 1 bubmnorexa LIOK

N https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccudukanus u HOMeHKIaTypa bubnuorexa [JOK

3 1 .

HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buapsl xumMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponshnas padora Nel no teme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiiacca»

6 Knaccudukamms Xumuaeckux 1 bubnmnorexa [JOK
peaKIui MO0 pa3InYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsTHE O CKOPOCTH XUMUYECKOUN

7 eaKInu HOHSII?FI/IG 0 TOMOT'€HHEIX U 1 bubmiorexa IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIMIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

8 @DakTopHl, BIUSIOLIUE HA CKOPOCTh 1 bubmuorexa [IOK
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE bubnnorexka [JOK

9 1 :
peakuuu https://m.edsoo.ru/00adcade

10 Teopust STEKTPOTUTHICCKON 1 bubmuoreka [JOK




nuccoruani. CUIbHBIE U ClIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS peaKIINA Bubmorexa HOK
M peaxil https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMH B CBETE NPEACTABICHUI Bubmorexa HOK
o https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIMAIIIHI
X N N
" » I/IeMI;I;IZ;IiZI; I:;(())I%cma COJIEH B CBETE Bu6morexa LIOK
pel o https://m.edsoo.ru/00add8b2
3JICKTPOJIUTUYECKON JTUCCOIMAITIHI
14 Tloustie o runponnze coien bubmiorexa HOK
Ap https://m.eds00.ru/00add9d4
15 O06o001IeHe U CUCTEMaTH3als bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
I1 3] Ne 1.
16 «1?:;2:;?;{2;&3 I/IOI\IZHT(E)U'II)HHX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7a49»
K 3] No2
17 Onexpommmimecas muccommas BuGmorexa LIOK
p A TCHATTHAL. https://m.edsoo.ru/00addecQ
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
06 .
18 Xuitecxue cnoficraa ra mpunicpe BuGmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xioposogopon. ComnstHa cloTa
19 XI/JIIMI};)ILIECIJ(II/IS cﬂoﬁcgﬂaH HﬂOI;H‘{J::HzIe’ bubanorexa [IOK
> y > https://m.edsoo.ru/00ade104
NIpUMEHEHNE
IIpa eckasg padora Ne 2 o teme
20 «IPIO?ITI:I{LeIHI/IKe Z[OI;IHH(;Fﬁ Kch(r)ITLIT " bubanorexa [IOK
y . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY
B cie 0 YpaBHE
BIYUCJIICHUA 1T yp 1\3'H HUSIAM EI/I 6J'II/IOTeKa H OK
21 XUMUYECKUX PEAKLU, ECIIH OJUH U3

peareHTOB JIaH B M30BITKE

https://m.edso0.ru/00ade488




OO61mas xapakTepuCcTUKa 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpONTHBIE MOTU(DUKAIIMH CEPHI.
HaxoxeHue cepsl U €€ COeTMHEHUI bubnmoreka [JOK
23 . :
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
¢u3nUecKrue U XUMUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 Q)HSHIIJIeCKI/IE u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO Crocoba
IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexa [HJOK
26 _
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIE Cpebl COETUHEHUSIMU
cepbl
97 Brrancnenne MaccoBoit 1071 BBIXOA bubmuoreka [JOK
IPOAYKTA peaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTUKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, pacripocTpaHeHHe bubnuoreka [IOK
B IPUPOJE, HU3HUECKHE U https://m.edsoo.ru/00adeeat
XMMHYECKHUE CBOMCTBA
AMMHaK, ero (hpu3HIYECKUe U
29 XUMUYECKHE C(b];OﬁCTBa MOJIyYEHHUE U bubmorexa [IOK
’ y https://m.edsoo.ru/00adf004
IIPUMCHEHHUE
[Ipaktuueckas padota Ne 3 o Teme
30 «IPIOJI YeHHue aleMHaKa W3y4YEHUE €ro bubmorexa [IOK
oy » 1Y https://m.edso0.ru/00adf180
CBOMCTBY»
31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonb30BaHne HUTPATOB U COJIEN bubmiorexa HOK

https://m.edso0.ru/00adf518




aMMOHHS B Ka4eCTBE MUHEPAIIbHBIX
ynoopenuii. XuMu4eckoe
3arpsI3HEHUE OKPY’KAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bubmuoreka [JOK

33 pocopnas KHcIoTa, pusmiccine n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYUYCHUE
Hcnons3oBanue pochatos B
KayeCcTBE MHUHEPAIbHBIX YA00pEHUH. bubnuorexa [JOK
34 J :
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E Ie[ E)I/ISI/III)IGCKII)/IG Y XUMHUYECKHUE bubmorexa LIOK
PHDOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKosoruyeckue npoodaemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHoM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmiorexa LIOK
https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKucsioro rasa. bubnnorexka [JOK
38 _
KavecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE MOHATHS 00
39 0 rpaHqucmx BEIeCTBaX KaK O bubmorexa [IOK
p I https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepoaa
40 KpemHunii u ero coeuueHus buGmmorexa LIOK
p & https://m.edso00.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemenne
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuorexa [JOK

«BaxHenime HeMeTauIbl U UX
COETMHEHUI»

https://m.edso0.ru/00ae0bf2




Kontpoisbnas padota Ne3 o teme

bubmuorexa [JOK

42 «Baxneiime HeMETalIBL i MX https://m.edsoo.ru/00ae0el18
COEIMHEHUSD
OO0m1as xapakTeprucTUKa XUMHYECKUX
JJIEMEHTOB — METAJIJIOB.
Merannnueckas CBsA3b U bubmmoreka [JOK
43 ]
METAJINYECKask KPUCTAIUITMYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBa
METAJUIOB
XUMHYECKHE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMUYECKUHN DS bubmorexa [IOK
P o P https://m.edsoo.ru/00ael156
HANPSDKEHUH METAJIOB
OO6mrme crocoObl MOTydeHUs
MeTaiuioB. Cruiasel. Beraucienus mo
45 ABHEHUIM XUMHYECKUX PEAKIIUN bubanorexa LIOK
yp PeaKiuy, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 TToHsaTHE O KOPPO3UU METAILIOB bubumorexa [IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
a1 ITeromHEe MCTAILITE https://m.edsoo.ru/00ael4b2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJusg https://m.edsoo.ru/00ael4b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coequHEHUA KaJIbIIUS bubmnorexa LIOK
& 1 https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALHS
3HAHUHI
52 JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmoreka [IOK
yCTpaHEHUS https://m.eds00.ru/00ae1886
53 [IpakTudeckas padora Ne 6 mo Teme bubmorexa LIOK

https://m.edsoo.ru/00aelae8




"YKECcTKOCTL BOJBI I METOEI €6
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 :

TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

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

57 OKcubl, THAPOKCHUIBI U COJIU XKeje3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O06o001IeHne U CHCTeMAaTH3AINS
3HAHUM
[TpakTuueckast pabota Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnenme MeTaJJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKLU, ECIIH OJJUH U3

60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JIM BBIXOJA IPOIYKTa
peakuuu

61 O06o0011eHre U cucTeMaTH3alus
3HAHUM
KonTtponbhas padora Ne4 o reme

62 «BakHeWIe MeTaUTbl B UX
COETMHEHUS»

63 BemecrtBa u maTepuainsl B bu6mmoreka [IOK
MTOBCEHEBHOM KU3HH YEIIOBEKa https://m.edso0.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bubnuorexa [IOK

64 9 :

OKPYXAaIOIIEH Cpeabl https://m.edso00.ru/00ae4270

65 Ponp xumuu B perieHun bubnmoreka [JOK




OKOJIOTHYCCKHUX l'IpO6J'ICM

https://m.edsoo.ru/00ae4270

66 PesepBHblii ypok. O6001IeHEe U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBueiit ypok. O000mIeHNE U 1 bubnunoreka [HOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001IeHEe U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» Xumusi, 8 kinace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o0IIECTBO
«3narensctBO «lIpocBemienne»

» Xumus, 9 kinace/ Pynsutuc I'.E., ®enpaman @.I., AkimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus. Ypoku B 8 kiacce. [locoOue mys yaurens

I'apa H.H.

Xumust. Ypoku B 9 knacce. [locobue s yuurtens

I'apa H.H.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anektponHas mmkoa https://resh.edu.ru

bubmmoteka mudposoro odpazoBarensHoro konTenta https://lesson.edu.ru/04/08
bubmmoteka mudposoro odpazoBarensHoro konTenta https://lesson.edu.ru/04/09
doxkchopna yueonuk https://foxford.ru/wiki/himiya

https://learningapps.org

https://onlinetestpad.com

https://foxford.ru/catalog/trainings/himiya
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