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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 10 XUMHUKM Ha YPOBHE OCHOBHOIO 0O0Iero 00pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTrenpHON  TpOorpaMMbl  OCHOBHOTO  OOmiero  oOpasoBaHwUS,
npencraBieHHbIx B ®I'OC 00O, a Takxke Ha OCHOBE (QeaepanibHON padoueit
MporpaMMbl BOCIIUTAaHUA U C YYETOM KOHUENIMHU TMPEnojaBaHus y4yeOHOTO
npeaMera «XuMus» B oOpa3oBaTelIbHBIX opraHm3anusx Poccuiickoit
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O IENSIX, OOIIEH CTpaTeruu
o0y4yeHHs, BOCHHUTAHUS M Pa3BUTHUS OOYYAIOIIUXCA CPEJCTBAMU y4eOHOTO
OpeiMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE  NPEIMETHOE  COJAEpIKaHUE,
MpeaycMaTpuBaeT paclpeliejieHue ero Mo KiaccaM W CTPYKTYPUPOBAHHE II0
paszzmenaM M TeMaM NIPOrpaMMbl MO XUMHH, OMPEACseT KOJIMYECTBEHHBIC U
KaueCTBCHHBIC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEeMYTO
MOCJICIOBATECILHOCTh HM3YUYCHUS XHMHH C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JIOTMKA Yy4eOHOTro Tpolecca, BO3PaCTHBIX
O0COOEHHOCTEW OO0ydJarommXcs, OMpeaesieT BO3MOXKHOCTH TpeaAMeTa s
peanu3anuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs, a TaKxke TpeOOBaHUMN
K pe3yJbTaTaM OOyYCeHHS XUMHU Ha YpOBHE IeJied HW3ydeHHs IpeaMeTa M
OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHON NEATEIHHOCTH O0YYaromerocs Imo
OCBOEHUIO yUe€OHOTO COIepPKAHMUSL.

3HaHUE XWMHH CIY>)KUT OCHOBOH mJisi (DOPMUPOBAHHS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJICTaBIeHui 0 MaTepUuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT (HopMUpPYyEMbIE XUMHUEN MPEICTaBICHUS] O B3aUMONPEBPAILIEHUAX
SHEPTUU W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEUICHUS TI00aTbHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA — CHIPbEBOW, YHEPTETHUECKOM,
MUIIEBOI U KOJIOTMUECKOW 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3alii  BO3MOXXHOCTEH JUIsi CaMOpa3BUTHUS U
dbopMHupOBaHUS KyJbTYpbl JIMYHOCTH, €€ o00med u (QyHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITEIbHOM y4eOHOH JNeSITeNIbHOCTH,
OKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHON JICSITEIBHOCTH;



3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIIUICHHS], 3aKIaIbIBA€T OCHOBBI
LENOCTHOTO B3MJISila Ha E€IMHCTBO NPUPOJBI W  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yJaroImMXCs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K TNPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHUE O0yJArOITUXCSI.

JlanHble HampaBiieHUsI B 00YYEHUU XUMHH O0ECIIEUMBAIOTCS CIEUPUKON
colepkaHusi y4yeOHOro TMpeaMeTa, KOTOPbIA SIBISETCA MEeJaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMHUHU Ha OMPEACIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHUsl OPUEHTUPOBAH
HAa OCBOCHHME OOYYaIOIIMMHCS CHCTEMbl NMEPBOHAYAJIBLHBIX MOHATUNA XUMUH,
OCHOB HEOPTaHUYECKON XMMHHU M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX MOHSATHMA
OPTraHUYECKON XUMHH.

CtpykTypa coaepskanusi IpOrpaMMbl 0 XUMUHU c(hopmMupoBaHa Ha OCHOBE
CHUCTEMHOI0 MoJaxoja K €€ n3yueHnro. CoaepkaHue CKIAIbIBACTCA U3 CHCTEMBI
NOHATUA O XMMHUYECKOM DJJIEMEHTE M BEIIECTBE WU CHUCTEMBI IOHATHH O
XUMU4ecKkoi peakiuu. OO0 3TU CHUCTEMBl CTPYKTYPHO OPTaHH30BaHBI IO
MPUHLKIY MOCIEA0BATEILHOIO Pa3BUTHS 3HAHWI HAa OCHOBE TEOPETHYECKUX
MIPEJICTABIICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3axkona JI. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOMU CBSI3H;

— TMpPEACTaBJICHUN 00 SIEKTPOJUTUYECKOM JHUCCOLMALUA BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HAHUST PACCMATPUBAIOTCS HA OCHOBE AMIMUPUYECKU
MOJIyYeHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA TOCIEAOBATEIIBHO OT
OTHOTO ypOBHS K JPYroMy, BBHIIOJNHSS (YHKIIMA OOBSICHEHUS U
IPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTUYECKOTO
IPUMEHEHUS U MTOIYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHne mporpaMMbl IO XHUMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABICHUS] O XUMHYECKOM COCTAaBILIIOLIEM HAYYHOM KapTUHBI MHpa B
JIOTHKE €€ CUCTEMHOM MPUPOJIbI, HEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHUIO
U METOJAM IO3HaHUs B Hayke. M3yueHrne XuMuu npoucXoquT ¢ MPUBICYEHUEM
3HAHUI M3 paHee M3YYECHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaIOMUA MUDPY,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiaccy.



[Ipy wu3ydyeHuun XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKu Kak oOJacTM  COBPEMEHHOTO  €CTECTBO3HAHUA,
PAKTUYECKON JICSITEIbHOCTH YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3ajadya y4yeOHOro MpeaMera COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HAHUA — BaXKHEWIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKUX TMOJIOKEHUH, JOCTYMHBIX O0000IIEHUII MHPOBO33PEHUYECKOIO
XapakTepa, si3blka HayKd, B MPUOOIIEHUN K HAYYHBIM METOJIaM MO3HAHUS MPHU
M3YYEHUHU BEILIECTB W XUMHUYECKUX peakiui, B (HOPMUPOBAHUM U PaA3BUTHHU
MMO3HABATENIbHBIX YMEHMM M HMX MPUMEHEHUU B Y4YEOHO-IIO3HABATEIILHOW U
y4eOHO-UCCIIeIOBATENIbCKON J1eATENbHOCTH, OCBOCHHUM MpPaBUI 0€30IacHOro
oOpallleHus C BeIIeCTBAMHU B TIOBCETHEBHOM KU3HU.

[Ipy u3yyeHMM XUMHHM Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
BaYKHOE 3HAYEHUE MPUOOPEII TaKKe 111, KaK:

— (¢opMupOBaHHWE HMHTEIUICKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
camM000pa3oBaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PELICHUIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HampaBJeHHOCTb OOyYeHHMs] Ha CHUCTEMaTU4yecKoe MpHUOOIIEeHUE
oOy4Jaronmxcsi K caMOCTOSITEIbHOM MO3HABATENIbHON AESATENbHOCTU, HAYYHBIM
METOJIaM MO3HaHUs, POPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  obecneyeHue  yCJIOBUH,  CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO
oOyJaronMMuUCs  OMbITa pa3HOOOpa3HOW  NIeATENIbHOCTH, TMO3HAaHUS U
CaMOMNO3HAHUs, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMN), UMEIOIINUX
YHUBEPCAIbHOE 3HAYECHHE JIJIS1 PA3JIMYHBIX BUJIOB J€ATEIbHOCTH;

— ¢QopmupoBanue o0meH (QYHKIIMOHATILHON ¥ €CTeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATb M OLEHUBATH SIBJICHUS
OKPYXAIOILIEr0 MUpPA, UCHOJb3ysl 3HAHUS U OMbIT, MOTYYEHHBbIE TIPU U3YYCHUU
XUMHH, TPUMEHATh WX TpPHU PEUICHUH NpoOJieM B TMOBCEIHEBHON XHU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opMupoBaHue y OOy4yaloUXCSd TyMAaHUCTUYECKUX OTHOILIEHU,
MMOHUMAaHUSI LIEHHOCTH XMMHYECKUX 3HAHUN JUIsI BBIPAOOTKH DKOJIOTHYECKHU
1[eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JESITEILHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBb U OKPYKAIOLIEH IIPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMU K OOyUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAaHUI0O Ha OCHOBE YCBOEHUS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis W  HaNpaBICHHOCTU
JadbHEUIIero o0y4eHus.



OOmiee 4McnO 4YacoB, OTBEAEHHBIX MJS U3YYEHHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctaBiseT 136 yacos: B 8 kacce — 68 yacoB
(2 yaca B Hezien0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE OHATHUS

[Ipenmer xumun. Ponp XMMuu B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBAa BEHIECTB. ATPETaTHOE COCTOSHHE
BellecTB. [IoHATHE 0 MeTOAAaX MO3HAHUSA B XUMUHU. UHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 3JeMEHTbhl. CHMBOIBI XUMHUYECKUX
anemMeHToB. [IpocThie U cloKHbIE BellleCcTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHasi Macca. MaccoBasi J10J1s1 XMMHYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemecrBa. Momb. MoisipHas  Macca.  BzauMocBs3b
KOJINYECTBA, MAacChl W YHCIIA CTPYKTYPHBIX E€OUHHUI] BemecTtBa. Pacuérel 1o
dbopmynamM XUMUYECKUX COCAUHEHUM.

Ou3nyeckue W XUMHYECKHUE SBIICHHS. XHUMHUYECKas peakius U e€
MpU3HAKU. 3aKOH COXPaHEHUs MacChl BEHIECTB. XUMHUYECKUE YPABHEHUSI.
Knaccudukanus XuMuyeckux peakuuid (COeTMHEHUs, pa3JIOKEHUS, 3aMEILECHUS,
obmeHa).

Xumuueckuii IKCnRepuMeHm

3HAKOMCTBO C XMMHYECKOW TMOCY/I0H, MpaBWJIaMi pabOTHI B 1abopaTopuu
u mpuémamu oOparieHusi ¢ JIabopaTopHBIM O0OpYyIOBaHHEM, HW3y4YEHUE U
onvcaHue (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKHX BEUIECTB,
HaOmoaeHne pusnveckux (TUIaBJIeHHE BOCKA, TastHUE JIbJa, pACTUPAHUE caxapa
B CTYIKE, KUIIEHWE U KOHAECHCALUS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYH,
MpPOKAJIMBAaHUE MEJAHOM MPOBOJIOKH, B3aUMOJECHCTBUE MeJla C KHUCJIOTOM)
SBJICHUN, HAOJIOJCHUE U OINMCAHHE IMPU3HAKOB MPOTEKAHUS XUMHYECKHUX
peakiuii (pasyiokeHrue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPHUJIOM
Oapusi, paznoxxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMMOJCHCTBUE
xenesza ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOINbID ~ MarHurta,  (GUIBTPOBAHWE,  BHIMIAPUBAHUEC,  JAUCTHILISAINA,
xpomatorpadusi, MPOBEJACHUE OYKMCTKU IMOBAPEHHOW COJiM, HAOMIOJCHUE U
OTMMCaHUE PE3yJbTATOB TMPOBEACHUS OMbITAa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNE MOJICJIe MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Ba:xHeiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB



Bo3nyx — cmecsh razos. CoctaB Bo3zayxa. Kucinopoa — 3a€MEHT U TpocToe
BemecTBo. Haxoxkmenwe kuciopoja B mpupojne, GU3NUeCKue U XUMHUYECKUE
cBoricTBa (peakuuu ropenus). Okcuzbl. I[Ipumenenue kuciopoga. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B JabopaTopud W MOPOMBINUIEHHOCTH. KpyroBopot
KHCJIopoja B pupoze. O30H — aJuIoTpoIiHas MOAUGUKAIIS KUCTIOPO/a.

TemnoBoit 3 PexT XuMUIeCKo peakinu, TEPMOXUMHUECKUE YPaBHEHHUS,
DK30- M JHJIOTEPMUYECKUE pPEaKUUU. TOIUIMBO: Yrojib M METaH. 3arpsi3HECHUE
BO3/lyXa, YCUIJICHHE MMapHUKOBOIro 3(pdekra, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBO. HaxoxaeHune Boaopona B
npupojse, (U3MYECKUEe W XWMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nosgydeHus. Kucnorsl u coiiu.

MonsipHblil 00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

@dusnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PacTBOpEL.
HacepimieHHble 1 HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTh BEHIECTB B BOJIE.
MaccoBass nons BewiecTsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanusi. Posib pacTBOpoOB B IPUPOJIE M B KU3HU 4esioBeka. KpyroBopor
BO/JIbI B IIPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coequnenuii. Oxcunbl. Knaccudukarms
OKCHJIOB: coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
HecosieoOpaszyromue. Homenknatypa okcupoB. dusmyeckne U XUMHUYECKUE
CBOKCTBA OKCHUJIOB. [lomydeHne OKCuIoB.

OcHoBanusa. Knaccudukanuss OCHOBaHMM: IMIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHkiarypa ocHoBaHui. OuU3nyeckue 1 XMuMHYECKUE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHHM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ouszndeckue
U XMMUYECKHE CBOMCTBa KUCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa.
Ilony4yeHue KHACIIOT.

Comn. Homenknatypa coneil. @Pu3nyeckue M XHUMHUYECKHME CBOWCTBA
conen. [lomyuenue conen.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepuMenm:

Ka4ECTBEHHOE OIPEICIICHUE COACPMKAHHUS KHUCIOPOJa B  BO3MAYXE,
MOJIydeHue, coOMpaHue, paclo3HaBaHWE W W3YyUYCHHE CBOWCTB KHCJIOPOJA,
HaOJIOICHUE  B3aMMOJCHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HUKHOBEHHUSI W TMpeKpauleHusi ropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMl OKCHUJIOB M OIMCAHWE MX CBOWMCTB, MOJIy4eHHE, COOUpaHueE,
pacro3HaBaHWE W HM3YyYEHUE CBOWMCTB BOJOpoJAa (TOpPEHHE), B3aUMOJICUCTBUE



BojJiopoja ¢ okcusioM meau (1) (Bo3MOkHO MCIONb30BaHKE BUIEOMATEPUATIOB),
HaOmoleHne 00pa3lioB  BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBAaHHE
O0COOEHHOCTEM pacTBOPEHHS BELIECTB C PA3IMYHOM  PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJABl C MeETauiaMu (HATPUEM U KaJIbLIEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJAEOMATEpUAIOB), HCCIEIOBAaHUE 00pa3loB
HEOPraHWYECKUX BEIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHUE W3MEHEHUS
OKpacKM HWHIMKAaTOpPOB B pPAacTBOpax KHCJIOT M IIEJIOYEH, HN3YUYCHHE
B3auMoJiericTBus okcuaa Menu (ll) ¢ pactBopom cepHOM KHCIOTHI, KHUCJIOT C
METaJUIaMHU, PEAKIIMNA HEUTPAIU3ALINH, II0JIyYEHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHWE OJIHOIO MeTajula JAPYrMM M3 pacTBopa COJM, pELICHUE
DKCIEPUMEHTAIIBHBIX 3a/ad M0 TeMe «BakHeHIMe Kiacchl HEOPTaHMYECKHUX
COECIMHEHUN.

Iepunoauyeckuit 3axkoH u Ilepumoamyeckass cucreMa XHUMHYECKHX
jemeHToB JI. . MenneneeBa. CtpoeHune aTtoMoB. XHMHYECKAs] CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN

[lepBble MOMBITKH KiacCU(pUKAIIMM XUMHUYECKUX 3JIeMEeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE U IIETOYHO3EMENIbHbIE METAJLIbI,
rajJlorTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT am(poTepHbIC
OKCHUJIbI U TUAPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucrema XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
[lepuomnueckort cucremMbl xumuueckux diemenTtoB JI. M. Menngeneesa.
Ilepnonpr u rpynmbl. PU3NYECKHM CMBICH IOPSAAKOBOTO HOMEpa, HOMEPOB
[IEpUOa U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTroMHbIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00070Y€K aTOMOB NEPBBHIX 20 XUMUYECKUX AJIEMEHTOB
Ilepnonmueckon cucremsl 1. . Menneneesa. XapakTepuCcTUKa XUMUYECKOTO
AJIEMEHTA I10 €ro noJjiokeHuro B Ilepuoanueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO TPYNIIaM U IEPUOTAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuoamyeckold CHUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA HayKu U npaktuku. Jl. M. Mennenees —
Y4EHBIN U TPAKIAHNH.

Xumuueckas cBsi3b. KoBaneHTHas (moyispHas M HEMOJSpPHAs) CBSA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp okucneHusa. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLINH.
[Ipoueccsl OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTENH.



Xumuueckuii IKCnepumMeHm:

U3y4eHHEe OOpa3lOB BELIECTB METAVIOB U HEMETAIJIOB, B3aUMOJCHCTBHE
IMAPOKCHJIA IMHKA C PACTBOPAMU KHCIOT M WLIEJNOYEH, NPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX IPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLUI
(ropenue, peakliMK pa3IoKeHUs, COETUHEHNU).

Mesicnpeomemmubnie ceéa3u

Peanu3anus MeXNpeIMETHBIX CBS3€M IPU M3YyYEHUU XUMHUU B § Kilacce
OCYILECTBIISIETCS 4Y€pEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUH, TAaK M TOHATHM, SBILIOLIMXCS CHCTEMHBIMH JUISL OTHEJBbHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOTO LIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHSATHS: HAay4YHbIH (akT, THUIOTE3a,
TEOpus, 3aKOH, aHaJnW3, CHHTE3, KIacCU(pHUKalusi, M[EePUOJUYHOCTD,
HaOJII0IEHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aTroMm, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsiji, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BELIECTBA, Ia3, (U3NYECKUE BEITUYMHBI,
€AVHULBI U3MEPEHMSI, KOCMOC, IIIIaHETHI, 3BE€3/1b1, COoJHIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XMMHYECKas peaKuus

Ilepnonnueckuii 3akoH. [Ieproanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
1. 1. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMUYECKUX OJJIEMEHTOB NEPBBIX TPEX MNEPUOAOB, Kajus, KaJIbLMS W HX
COCIMHEHUH B COOTBETCTBUHM C IIOJIO)KEHHUEM 3JJIEMEHTOB B [lepuomnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbI XUMUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKA
¥ BUJIa XUMHYECKOU CBS3H.

Knaccupukanms u  HOMEHKJIATypa  HEOPraHMYECKHMX  BELIECTB.
XVMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Ppas3IMYHbIM Kjaccam
HEOPraHWYECKUX COECIMHEHHI, FTEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanums XUMHUECKHX pPEaKIHUM MO pa3iIuyHbIM MpHU3HAKaM (10
YUCIIy U COCTAaBYy YYacCTBYIOIMX B PEAaKIMM BELIECTB, 110 TEINIOBOMY 3P PeKTy,
10 HM3MEHEHHIO CTEICHEW OKHCICHHAd XUMHUYECKHX DJIEMEHTOB, IIO
o0OpaTUMOCTH, MO YYacTUIO KaTajau3aropa). OK30- U HIHAOTEPMUYECKUE
pEeaKLHH, TEPMOXUMHUYECKUE YPABHEHHUS.



[Tonsite o ckopoctu xumudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX  XMMHYECKMX peaknusx. [loHATHE O TOMOTEHHBIX U
reTeporeHHbix peakuusax. llonstue o karanmse. IloHATHE O XUMHYECKOM
paBHOBecuU. DaAKTOpBI, BIMSIOIMIME HA CKOPOCTh XWMHUYECKOM pEAKUUH U
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIUU, JJICKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBleHUE  ypaBHEHHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEBHBIX PEAKIM C HCIOJb30BAHUEM METOA
AJIIEKTPOHHOIO OanaHca.

Teopus  SJIEKTPOJMTUYECKOM  JUCCOLIMALIHM. ONEKTPOJIUTBl |
HEJJIEKTpoauThl. KaTnoHbl, aHMOHBI. MeXaHu3M JIHCCOLMALMU BELIECTB C
pPa3IMYHBIMA BUJAMH XUMUYECKOU CBA3U. CteneHp nucconuanuu. CUIbHBIE U
ci1a0bIe SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMEHA. YCIOBHUSI TPOTEKaHUS PEaKIUid HOHHOTO
oOMeHa, TIOJIHBIE W COKpaniéHHbIC WMOHHBIC ypaBHEHHS peakmuii. CBoicTBa
KHUCIIOT, OCHOBAaHUI M COJIEH B CBETE MPEICTaBICHUN 00 AIEKTPOIUTUUYECKON
nucconnanyu. KauectBeHHbIE peakiny Ha MOHBIL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEMIETOK HEOPTAaHUYECKUX
BEIIIECTB — METALIOB M HEMETAUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xopuga HaTpusi), HUCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOH
peakuMy  OT  BO3JCUCTBUSL  pa3au4HbIX  (HaKTOPOB,  MCCIIEIOBAHUE
ANEKTPONIPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOLECCA TUCCOLMAIMU KHUCIIOT,
ieao4e v colieid (BO3MOXKHO UCIIOIb30BaHUE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPHUPYIONTUX MPHU3HAKA MPOTEKAHUS PEaKliii HOHHOTO OOMeHa
(oOpazoBanue oOcajka, BBIJICJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX [PUMEPBl  OKHCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropenue, peakuuu pasoKeHus, COCMHEHUA ), pacrno3HaBaHUE
HEOPraHMYECKUX BEMIECTB C ITOMOIIBK) KAYECTBEHHBIX PEAaKUHMM HAa HOHBI,
pEILICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerauibl 1 X coOeIMHEHUS

OO6miast xapakTepucThKa TanoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB,
XapaKTepHbIe cTereHn okucieHus. CTpoeHue u (pu3ndeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHMYECKHME CBOMCTBA Ha IIPUMEpPE XJIOpa
(B3auMOJeHCTBUE C MeTaJlJITaMU, HEMETaUlaMM, IIeJ0YaMu). XJIOPOBOAOPO/I.
CousiHag KucCIoTa, XMMUYECKHE CBOMCTBA, OJIyUY€HUE, TPUMEHEHHE. [leiicTBre
XJIOpa M XJOPOBOJAOPOJA HAa OPTaHU3M 4YeJNOBEKa. BakHenmme XJopuabl U UX
HAaXOXJICHUE B MPUPOJIE.



Obmass  xapakrepuctuka 3neMeHToB  VIA-rpynmel.  OcoOGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIe CTeTeHN OKuciaeHus. Ctpoenue u puznyecKkue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M  Cephbl. AJUIOTPOIHbIE
MoAU(UKALIMY KACTIOPOAa U Cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHHe, (u3MUecKhue U XuUMUdeckue cBorcTBa. OKCUABI Cepbl  Kak
NPECTaBUTEIN KHUCIOTHBIX OKcuAoB. CepHas KucioTta, (¢QuU3HYECKUe U
XUMUYECKue CcBoMcTBa (OOIIMe Kak TpeACTaBUTENSI Kjacca KHUCIOT |
cnenupuueckre). XuMUYECKUE PEaKlnu, JIEKAIUE B OCHOBE MPOMBIILIEHHOTO
criocoba mostydeHusi cepHol KucioThl. [Ipumenenne cepHoit kuciaotel. Conu
CEpHOM KHUCJIOTHI, KAUYeCTBEHHAsI peakiusi Ha cyiabdar-uoH. HaxoxaeHnue cepbl
1 €€ COCAUHECHUHN B MPUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPYKAIOLIEU Cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa U BOJAOEMOB),
CIOCOOBI €T0 MPEOTBPAILIECHUS.

OObmas xapaktepuctuka 3eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. A30T, paclpoCTpPaHEHHE B
npupoe, puzndeckre u XuMUIecKkrue cBoicTBa. KpyroBopoT a3ora B mpupo/e.
AMMHaK, ero pU3nyecKkue U XUMHUUECKUE CBOMCTBA, MOJIYyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (U3MYECKHE W XUMUYECKHE CBOMCTBA, NPUMEHEHUE.
KauecTBeHHas peakuusi Ha HOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOJydEHHUE,
dusznueckne W XUMHYECKHE CBOWCTBa (0OIIME KaK MpEeACTaBUTENs Kiacca
KUCIIOT M crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEM aMMOHHMS B
Ka4ueCTBE MUHEPAJIbHBIX YJI00peHUN. XUMHUUECKOE 3arpsi3HEHUE OKpPY KaroIiei
Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3lyXa, MOYBbI
u BogoémoB). docdop, amnorponHbie Moaudukanuu Gocdopa, puzndeckue u
xumudeckue cBoictBa. Oxcun dochopa (V) u  docdhopnas xkucnora,
(dbu3nyecKkre 1 XUMUYECKHE CBOMCTBA, nojaydenue. Mcnonas3oBanue gocdartos B
KaueCcTBe MUHEPAJIbHBIX YI00PEHHUIA.

Obmass  xapakrepuctuka 3neMeHToB |IVA-rpynmel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIICHHs. YTJIEPOJ, aUIOTPOIHbIE
Moau(UKAIMK, PACIPOCTPaHEHHE B MPUPOAE, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yraepona B npupone. OKCUibl yriaepoa,
uX (QU3NYeCKHue U XUMUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOIEMbl, CBA3aHHbBIE C OKCUIOM
yraepona (IV), rumore3a T7006aTbHOTO TMOTEIUICHHS KJIMMaTa, MapHUKOBBIN
addext. YronpHas kucioTa U €€ coiau, uX (GU3HYECKHE M XUMHUYECKHE
CBOMCTBA, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHart-
noHbl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.



[lepBoHavyanbHbIE TIOHATHS OO0 OpPraHWYECKUX BEMIECTBAX Kak O
COEMHEHUSX yriepojia (MEeTaH, 3TaH, 3TWICH, aleTUJIEH, 3TaHOJI, TJIUIEPUH,
yKCycHasi kuciorta). [lpupoaHble HCTOYHUKK  YIJIEBOJOPOAOB  (Yrodb,
IPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX NEPepadbOTKu (OEH3MH), UX POJIb B OBITY
U TIPOMBITIUICHHOCTH. [loHSTHE O OMOJOTHYECKH BAXKHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBojax — U UX POJHU B KU3HM 4YeJOBeKa. MaTepualibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHUE U
npumeHeHnue. CoearHeHUs KpeMHUs B mnpupoje. OOmue mnpeacTtaBieHus o0
okcujie kpeMuus (1V) u kpemuueBoi kucnore. CUIMKATHI, UX UCIIOIb30BAHUE B
OBITY, B IPOMBINIICHHOCTH. BaXHEHTITE CTPOUTEIHHBIC MaTEPUAIIBI; KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, KeJe300eToH. [Ipobiembr 6€30macHOro UCTOJIb30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe O00pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOU
KHCJIOTBI, TPOBEICHNE KAYECTBEHHBIX PEAKIINA Ha XJIOPUA-UOHBI U HAOI0IeHNE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMUYECKUE
CBOMCTBAa TaJOr€HOB M HMX COCAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C oOOpasliaMH XJIOPUIOB (TAJOTCHHJIOB),
O3HaKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COEeIUHEHUSMHU (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), HaAONIOJEHHE mpolecca OOyriIMBaHUS
caxapa IOJ JCWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIJIOThI, HU3YYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOM CEpPHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBCHHOW peakiuu Ha Ccyiabhar-uoH ¢ HaAOMIOIeHUE TMpU3HAKa €€
MPOTEKAHUsI, 03HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COEIMHEHUM (BO3MOXKHO HCIOJb30BaHHWE BHUJIEOMATEpUAOB), 0Opa3laMu
a30THBIX U (PoCcHOPHBIX yIOOpEHUH, MoJydeHrne, COOMpaHue, pacro3HaBaHUeE U
M3y4eHUE CBOWCTB aMMHaKa, MPOBEICHHUE KA4YECTBEHHBIX PEaKIMi Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHHWE TPHU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEABIO (BO3MOMXKHO
WCIIOJb30BAaHNE BHUEOMATEPUATIOB), H3YyUYCHHE MOJENEH KPUCTAUITMYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HAKOMJIEHHME C IPOLIECCOM
a7IcOpOIIMM PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
MPOTHUBOTa3a, MOJy4YeHHE, COOMpaHUe, pPaclo3HABAHUE U H3yYEHUE CBOMCTB
VIJIGKUCIIOTO Ta3a, MPOBEJICHHE KAauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHUE C
MPOAYKIIMEH CUIMKATHOM MPOMBIILICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeule HeMeTaulbl U KX COCIMHEHUS.



MeTanjibl M UX COeTUHEHUSA

OOmrast xapakTEepUCTHKAa XHUMHYECKUX OJIEMEHTOB — METALUIOB Ha
OCHOBAaHHH UX NOJIOXKEHUS B Ilepnoanueckoi cucteMe XUMHUYECKHUX dJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CtpoeHue mMeTtamioB. MeTtamuindeckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAS] PEMIETKA. DIEKTPOXUMUYECKUMN Psifl
HAaNpsDKEHUM MeTauioB. (DU3WYECKHE M XHUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue cnocoObl TONy4deHUs] MeTauioB. [loHATHE O KOpPpPO3WM METaJJIOB,
OCHOBHBIE€ CIOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH,
JTIOPATIOMUHUM, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ TPOMBIILJIEHHOCTH.

[llenounsle  meTayipl: mnojoxeHue B Ilepuwoanueckor  cucreme
xuMudeckux 3neMeHToB J[. 1. MenaeneeBa, CTpOCHHE X ATOMOB, HAXOXKICHUE
B mnpupoje. Puznyeckre W XHMMHUYECKHE CBOWCTBa (Ha MpUMepe HATpusi U
kanus). OKCuabl W TUAPOKCHABI HaTpusi W Kanus. lIpruMeHeHue HIeNnoYHbIX
METAJIJIOB U UX COCTMHEHUH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHuii W KaJIbLUW: TOJIOKEHUE B
Ilepnommueckonr cucreme xumuueckux anemeHtoB JI. WM. Menneneesa,
CTPOCHHME HMX aTOMOB, HaXxOXkJcHue B mnpupoac. OU3nyeckue U XUMHUYECKHE
CBOMCTBa MarHusi M Kajiblus. BaxkHelume coequHeHUs Kaublus (OKCHU],
TUAPOKCU]T, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHCHUS.

AmoMuHMN: TONOKEeHHE B llepmoaudeckon cHucTEME XMMHUYECKHUX
anemeHTtoB J[. . MenpaeneeBa, CcTpoeHHE aToOMa, HAXOXKICHUE B IIPUPOJE.
duznyueckre U XUMHUYECKHE CBOMCTBA amtoMUHMS. AMQOTepHbIe CBOICTBa
OKCH/JIa U TUAPOKCUJA ATFOMUHUSL.

Keneso: nonoxenue B [leproandeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHE aToOMa, HaAXOXAEHUE B npupoae. Pusndeckue u
XUMUYECKue CcBOMcTBa xkeieza. Okcuabl, THAPOKCHAbl U coiu keneza (1) u
xenesa (11l), ux cocras, cBOMCTBA U MOTYyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMu METaUIOB M CIUIABOB, MX (PU3NYECKUMHU
CBOWCTBaMHU, HW3YyYECHHE PpE3yJbTAaTOB KOPPO3UU METALIOB  (BO3MOMKHO
UCIIOJIb30BAaHUE BUJECOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCUIA
KallbllUg U HATpUsl C BOJOM (BO3MOXKHO HCIIOJB30BAHHUE BHJIEOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IMPOLIECCA TOPEHUS KETIE3a B KUCIOPOIE
(BO3BMOXKHO HCIIOJB30BaHUWE BHUACOMATEPUATIOB), MPU3HAKOB MPOTECKAHUS
Ka4eCTBEHHBIX PEaKIIMil HA MOHBI: MAarHus, KajabIvs, AIFOMUHUS, [ITHKA, JKeJie3a
(1) wu xenesa (IIl), meau (IlI), HaOmOmEeHHWE | OMNHMCAHHE IIPOIECCOB
OKpalllUBaHUsl IJJAMEHM HWOHAMHU HATpHs, Kalusig M Kajablus (BO3MOXKHO
HCIIOJIb30BAaHNE BHJIEOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOMCTB



TUAPOKCUIA ATIOMUHUSA U TUJIPOKCUJIA LIMHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe « BaxxHenIre MeTaibl U UX COEAUHEHUSD.

XuMHA U OKpPYKaKINadA cpeaa

BemecTBa n Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. bezonacHoe
MCIIOJIh30BAaHNE BEIIECTB M XUMHUUECKUX peakiuii B ObITy. [lepBast momoriis npu
XUMUYECKUX 0KOraxX U OTPABIICHUSIX.

XMMHUECKOE 3arps3HEHUE OKPYKaroIIel cpenbl (penenbHas 10mycTumas
KOHIIeHTparusi  BemiectB, pgaidee — IIJIK). Pons xumum B pelieHuu
AKOJIOTUYECKUX TIPOOIIEM.

XumuuecKkuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuasoB (CTEKIIO, CTUIaBbl METAJIOB, TOJIMMEPHBIE
MaTepuaibl).

Mesrcnpeomemmnuwie ceasu

Peanuzanusi MexnpeAMETHBIX CBS3€l MpU U3yYEHUU XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OONMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSTUH, SBIAIOUIUXCS CHUCTEMHBIMU JUISI OTHEJIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHbIA (aKT, TUNIOTE3a, 3aKOH,
TEeOpHs, aHalIW3, CUHTE3, KiacCHUUKAIMI, MEePUOIUIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOJACIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIICHHE, MAPHUKOBBIN
3¢ eKT, TEXHOIOTHSs, MaTEPHUAIIHI.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
U30TOIIbI, PaJNOAaKTUBHOCTb, MOJEKYJA, JIEKTPUUYECKUNA 3apsii, MPOBOJHUKH,
MOJIYITPOBOJTHUKH, JUAJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe€  COCTOSIHUE  BENIeCTBa, TIa3, pacTBOpP, PaCTBOPUMOCT,
KpUCTAJUIMUECKasi peleTKa, CIUJIaBbl, (QPU3UYECKHE BEJIMYMHBI, €IUHUIIBI
MU3MEPEHNS, KOCMUYECKOE MMPOCTPAHCTBO, IIJIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATbHBIE
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOSJIEMEHTHI, TUTATEIIHLHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
MTOJIE3HBIE NCKOTIAEMBIE, TOTUIMBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIET'O OBPA3OBAHU A

JINYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YeHUsI XMMHUU B €IMHCTBE y4yeOHOU U
BOCIIUTATENIIBHOM  JEATEIbHOCTU B  COOTBETCTBUM C  TPAaJAWLMOHHBIMU
POCCUHCKUMH COLUOKYJbTYPHBIMU U AYXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEJCHUS U CIIOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AINH 00yJarOIIUXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMU U
paclIMpeHre OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS:

LIECHHOCTHOTO  OTHOLIEHHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO, MIOHUMAHUS 3HAYEHUS XUMHYECKON
HAyKW B KU3HU COBPEMEHHOI'0 O0IEeCTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHopmaImer O TMepeqOBBIX JOCTHKEHUSX U OTKPHITUSIX MHUPOBOM U
OTCUECTBCHHOW XWMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCTIMTAHMA:

NOPEACTABICHUS. O COLMAJIbHBIX HOPMAaX M MPABUIIAX MEKIMYHOCTHBIX
OTHOIIEHUI B  KOJUIGKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIEeNOBATEILCKONW, TBOPUYECKON W JIPYTUX
BUJIaX JAESATEIbHOCTU, TOTOBHOCTH K pa3HOOOPa3HOl COBMECTHOM AESITEIbHOCTH
IIPU BBITIOJIHEHUH YYEOHBIX, TO3HABATENbHBIX 33/1a4, BHIMOJTHEHUU XUMUYECKUX
OKCIIEPUMEHTOB,  CO3JIaHWU  YYEOHBIX  TPOEKTOB,  CTPEMJIGHHUS K
B3aMMOTIOHMMAHUI0 W  B3aWMOIIOMOIM B  Tpollecce d3TOH  y4ueOHOM
NeATEeIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJICHHE U TOCTYNKUA CBOUX
TOBAPUILIEH C MO3UIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSL

MHPOBO33PEHUYECKHUE MPEJICTABICHUS O BEUIECTBE U XUMUYECKOU pPEeaKini,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH Hay4HOU KapTUHBI MUPA, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOU CPEION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;



[I03HABATEJIbHBIE MOTHBBI, HAIPABJIECHHbBIE HAa MOJYyYEHHWE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIE i OOBSCHEHHUS HAOJIOMAEMBIX IMPOIECCOB U
SIBJICHUM, TO3HABATEIbHOM, MH(OOPMAIIMOHHOM M YWUTATENIbCKON KYJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSITEJIbHOW pPabOThl € Y4E€OHBIMHU TEKCTaMH,
CIOPABOYHOM  JINTEPATypoOil, JOCTYIHBIMHM TEXHUYECKHMMH  CPEACTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUH;

UHTEpEeC K OOYYEHHIO M MO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOM U  MCCIE0BATEIbCKON
JEeSTEIBLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU U YPOBHS 00yUYeHUS B
JlaabHEHIIeM;

4) popMupoBaHUs KYJIbTYPHI 310POBbSI:

OCO3HAaHHME LIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3JI0POBBII 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUI U
HENpPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJCHHUsS] aNKOrojisi, HAPKOTHUKOB,
KypeHHsI), HEOOXOAMMOCTH COONIIO/IeHUsT TMpaBuil  0€30MacHOCTH  NpHU
oOpallleHuU C XUMUYECKIMH BEILIECTBAMU B OBITY U peabHON KHU3HU;

5) TpyA0BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY HM3Yy4EeHHIO mpodeccuid U Tpyla pazIudyHOro
pOJia, YBaXKEHHE K TPYy U pe3yJibTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHMNA MO XUMHHU, OCO3HAHHBIA BHIOOP
WHJUBUIyAIbHOW  TPAEGKTOPUU MPOJOJDKEHHUs 00pa3oBaHHUs C  y4E€TOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U
MOTPEOHOCTEH, YCHNEmHOW MNPOodhEeCCHOHAIBHON NESITEIBHOCTH M Pa3BUTHS
HEOOXOJUMBIX YMEHUW, TOTOBHOCTH aJalTHPOBATHhCS B MPOGECCHOHATHLHOU
cpene;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS

AKOJIOTUYECKU 1EIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHNE [IEHHOCTH 30POBOTO
u Oe3zomacHoro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY
bu3NUECKOMY U MCUXUYECKOMY 3I0POBBIO, OCO3HAHHUE LIEHHOCTH COOJIIO/ICHUS
mpaBui 0€30MIacHOTO MOBEACHMS MpU padoTe C BEIIeCTBAMHU, a TakXkKe B
CUTYyalUsX, yTPOKAOIINX 30POBBIO U )KU3HH JIFOACH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJy4YaeMble MPU U3yUYEHUU XUMUH, AJIs
peleHns 3ajxad, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM CPEemoW, s
MOBBIIICHUS YPOBHSA DJKOJIOTMYECKOW KyJIbTYpbI, OCO3HAHHUSl TJ100ajJbHOrO
XapakTepa HSKOJIOTMYECKHX MpoOJieM M MyTed HX pEIIeHUs HOCPEICTBOM
METOAOB XUMHUU, SKOJIOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCSA UM
B II03HABATEJIbHOW, KOMMYHHUKAaTUBHOU M COLIMAIBHOU MPAKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbI

B cocraBe MeTanmpeaMETHBIX pPE3yJIbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHPOBO33pPEHHUSI OOICHAyYHbIC TOHATUS (3aKOH, Teopus,
NPUHIIUI, THUMNoTe3a, (akT, CUCTeMa, IPOIECC, SKCIEPUMEHT U JIpyroe.),
KOTOpPBIE HCIIONB3YIOTCSI B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX TpeaMerax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUW W3 OTUX MPEAMETOB  (POpMUPOBATH
IIPEJICTABICHUE O LEJIOCTHOM HAy4YHOM KapTUHE MHpPA, U YHUBEpPCAJIbHbIC
ydeOHbIC JIEUCTBUS (IMO3HABATEJIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC),
KOTOphIE oOecreunBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHHIO U OCYIIECTBICHHUIO yUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHHUS HCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS] IPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATHI (BBIAEIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSA3b C APYTUMU MOHSATUAMM ), UCIIOIb30BATh
MOHSTHUS JUIsl OOBSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KpUTEpUHM IS KiIacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XHUMHYECKUX
peakIuii, yCTaHaBIWBAaTh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU
M3YUYCHHUS, CTPOUThH JIOTUYECKUE PACCYX IEHUS (MHIYKTUBHBIE, NIETYKTHUBHBIE,
10 aHAJIOTHUM ), JIeJIaTh BBIBOJIBI U 3aKIIOUCHUS,

yMEHUE TMPUMEHSATHh B TMPOIECCE IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMbIe B
XUMUH, TPeoOpa3oBbIBATh IIMUPOKO TMPUMEHSIEMbIE B XHUMHH MOJIEIbHBIE
MIPEACTABICHHS — XUMUYCCKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4YecKast (hopmyria
1 ypaBHEHHWE XMMHUYECKOW PEAKIMU — MPHU PEIICHUN y4eOHO-TI03HABATEIbHBIX
3aa4, C Y4YE€TOM DOTHUX MOJEIbHBIX NPEJICTABICHAN  BBIABISITE U
XapaKTepu30BaTh  CYIIECTBEHHbIE IMPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  PEaKIUl, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3M MW IPOTUBOPEUUS B
M3y4aEMBIX ITPOLECCaxX U SIBICHUSX.

Ba3oBnle ucciienoBarenLcKue JelCTBUSA.

YMEHHUE HCNOJIb30BAaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE UHCTPYMEHTA
MO3HAHUS, a TaKXK€ B KAa4eCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHHE OIbITa MO IJIAHWPOBAHUIO, OpPraHU3AIlMUd U IMPOBEICHUIO
YUYEHUYECKHX DJKCIIEPUMEHTOB, YMEHHE HaOJ0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO TTPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTh 0000IIECHUS



¥ BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATD
OTYET 0 MpoAeNTaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMPATh, AHATM3UPOBATH U HMHTEPIPETUPOBATH HUHPOPMALIMIO
pa3IMyYHbIX BUAOB M (OpPM TMPEACTABICHUSA, IMOIY4aeMyl0 M3 pa3HbIX
MCTOYHUKOB (HAay4YHO-TIOMYJSipHAsl JUTepaTypa XHUMHUYECKOTO COJAEp KaHUA,
CIpaBOYHbIE MOcoOMs, pecypcbl HTepHeTa), KpPUTHYECKHM OILICHUBATh
MIPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE MPUMEHSTh Pa3IuyHble METOJIbI U 3alPOChl IPU MOUCKE U 0TOOpE
uH(GOpPMallMd U COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOAUMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3314 OMPEeIEHHOTO TUIIA, TPUOOPETEHUE OIBITA
B 00JIACTH MCMOJIB30BaHMS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIOJb30BAHUS PA3JIUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OPMY MpEACTaBICHUS
uH(GOpMallM U WUTIOCTPUPOBATH PEIIaeMble 33/JaYd HECJIOXHBIMU CXEMaMH,
auarpaMmmamu, IpyrumMu popmamu rpauku 1 X KOMOWHAIUSAMU;

yMEHUE UCIOJb30BaTh W aHAJU3MpPOBaTh B Mpolecce ydyeOHOH U
UCCJIeI0BATENHCKON NEeSATEIbHOCTH uH(pOpMaIUIO 0 BIIUSIHUU
MPOMBIIIJICHHOCTH, CEJIbCKOIO0 XO3fHWCTBA W TPAHCIOPTa HA COCTOSIHHUE
OKPYXKaroUEen MPUPOTHONU CPEIBL.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHUsI 3a7aBaTh BOIpPOCHI (B Xoje auanora W (Wiau) IHUCKYCCUH) IO
CYLIECTBY 0OCyXgaeMoil TeMbl, (OpMYJIUPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS IPEI0KEHHON 3a1auH;

YMEHHSI TPEACTaBIATH IOJYYCHHbIE Ppe3yibTaThl MO3HABATENbHOM
JESATEIBHOCTY B YCTHBIX M THMCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALNIO
pE3yJbTaTOB  BBINOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1abopaTOpHOIO
OTIbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOICTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM U  MCCIEIOBATENbCKOM  JEATENbHOCTH TMPU  PELICHUU
BO3ZHUKAIOLIMX MPOOJEM Ha OCHOBE y4€Ta OOILIMX MHTEPECOB U COTJIACOBAHUS
no3uiii  (oOcyxJaeHusi, OOMEH  MHEHHSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JCMCTBUIA, ONpEesieHne KPUTEPUEB IO OLEHKE
KavyeCcTBa BBITIOJIHEHHON pabOTHI U ApYrue).

PeryisiTuBHbIE YHMBepPCAJIbHbIE YYeOHbIE NeiCTBUA:

YMEHHUE CaMOCTOSITEBHO ONPEAENSITh LUEIN JAESTENbHOCTH, MIIAHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JesITeNIbHOCTb, BBIOMpaTh Hanbomee 3¢ (HeKTUBHbBIE CITOCOOBI pelIeHNs Y4eOHbIX
Y TIO3HABATEJIBHBIX 337a4, CAMOCTOSITEIBHO COCTABIIATh MM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBINOJIHEHUM 3aJIaHUKA C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX 00bEKTaxX — BEIIECTBaX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOI'O PE3yJIbTAaTa 3asBJICHHOM L€, YMEHHE
WCIIOJB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIpeJjaracMble B YCIOBUU
3aJIaHUMN.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO

COJIep’KaHus, YCTaHOBJICHHOTO JaHHOW (enepanbHO paboueil mporpammoit,
BBIJICIISIIOT: OCBOCHHBIE OOYUYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
nercTBuil, creurduyeckue IS MPEeIMETHOW 00JacTh  «XUMHS», BHJIBI
HNEATEIBHOCTH [0 IIOJYYEHHIO HOBOIO 3HAHHWs, €ro HHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YYCOHBIX M HOBBIX CUTYAITUSX.

K xonmy oOyuenus B 8 kuacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHIA:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX ITOHATUN: aTOM, MOJIEKYJIA,
XMMHUYECKUM DJIEMEHT, IPOCTOE BELIECTBO, CI0XKHOE BEILIECTBO, CMECH
(oIHOpOAHAS M HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS ATOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs
Macca, maccoBasg JOJIsI XUMHYECKOTO DJIEMEHTAa B COCIUHCHUH,
MOJISIPHBIN 00BEM, OKCHJ, KHCJIOTA, OCHOBaHHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas pPeaKkuusl,
KJaccu(uKaIys peakiuii: peakiuy COSTUHEHUS, PEaKIIUU Pa3TI0KCHHS,
peakiuu 3aMElIeHHs, peakuu OOMeHa, 5K30- U DHIO0TEPMHUUYECKHE
peakiuu, TerIoBoi 3PheKT peakiuu, sIpo aToMa, FIEKTPOHHBIN CIION
aToma, aToMHas opOuTanb, paguyc aToMa, XHUMHYecKas CBS3b,
MOJIIPHAS. W HENOJIsIpHAs KOBAJICHTHAas CBsI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PACTBOpP, MaccoBas [O0Jisl BellecTBa (MpOLIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
IIPUMEHATH T ITOHATHUS IIPU OIIMCAHUU BEIIECTB U UX IIPEBPALLICHUN;

e HCMOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBlIeHUS (HOpMYT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e ONpEAeNATh BaJEHTHOCTb AaTOMOB  3JEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OHWHApHBIX
COCMHEHUAX, IPUHAICKHOCTh BEILIECTB K OIPEICIEHHOMY KJacCy



COeMMHEHMIA O (GopMysiaM, BUJ XUMHUYECKOW CBS3M (KOBaJCHTHas U
HMOHHAsl) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBath cmbici llepunoamueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX NoyiokeHus B [lepuoanueckoit cucreme,
3aKOHOB COXPAHEHUsl MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTraIpo;

OMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (Gopmy Ilepumonnueckoit
CUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3auyaTb MOHATUS «rJIaBHAs
noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpymnmna)», mansie
1 OOJIBIIINE TIEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux snemeHtoB [[. U.
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsja snpa, OOIIee YHCIIo
AIEKTPOHOB U PACIPEACICHUE UX IO JIEKTPOHHBIM CJIOSM);
KJIacCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBI,  HEOPTaHHYECKHE
BEILIECTBA, XUMUYECKHUE PEeAKIUU (IO YHCITy U COCTaBY yYaCTBYIOIIHX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY 3D (EKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHHE  MOpUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX XMMHUECKUX PEAKIIMIA;
OPOTHO3UPOBATh CBOMCTBA BEUIECTB B  3aBUCUMOCTH OT HUX
KAUE€CTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAaHUA XUMHUUYECKUX
MIPEBPAILCHUN B pa3JIUYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCHUTEJIbHYI0 MOJIEKYJSPHYIO U MOJIIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTa M0 (opmyIie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPACTBOPE, IPOBOAUTH
Pacy€Thl IO YPAaBHEHUIO XUMUYECKON PEaKIINU;

MIPUMEHSTh OCHOBHBIE ONEpAlUd MBICIUTEIBHON JESTEIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMaTU3aLHIO,
KJ1acCcU(UKAIMIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3eH — A
M3Y4YCHHSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWA —  HAONIOJCHHWE, WU3MEPCHHE,
MOJIETUPOBAHUE, FKCIEPUMEHT (pPeanbHbII U MBICIICHHBIN);

cleAoBaTh MpaBWIAM  IOJb30BAHUS XMMHYECKOM TMOCYAOM M
7abopaTOpHbIM 000pYJIOBAaHHWEM, a TaKXkKe MpaBuiIamM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHU C HWHCTPYKIHUSIMH 10 BBIIIOJIHEHUIO
71a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOMPAHHIO



K

ra3oo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  OIPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 1O
pacro3HaBaHUIO pPAcTBOPOB INEIOYEH M KHCIOT C  IOMOUIBIO
MHANKATOPOB (JaKkMyc, heHonTanert, MEeTUIOPAHXK U IPYTHUE).

KOHIly oOydeHus B 9 KJjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUI:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: XUMHUYECKUH
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTb, CTEIEHb
OKUCJICHHS, XHMMHYECKas peakius, XUMUYecKasi CBSI3b, TEILJIOBOMN
3 eKT peakiuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, AJIEKTPOJIMTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS UCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENb, OKHCICHHUE M  BOCCTAHOBJICHUE,
ajuioTponusi, aM(OTepHOCTh, XHUMHUYECKas CBsI3b (KOBaJIGHTHas,
WOHHAsl, MeTaJuIMuecKas), KpUCTaUIMYecKas pemérka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEAKIUU, TMPEIEITbHO
nonycrtumas konueHTpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHSTHH U
NPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEUIECTB U X MPEBPAICHUI;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JJIi COCTaBJIECHHS (opmyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONpEeNeNATh BAJEHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, MPUHAMJICKHOCTD
BELIECTB K OINpEACIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBsi3M (KOBAJICHTHAsl, HWOHHAs, METaJuIM4ecKas) B
HEOPTaHWYECKUX COCIUHEHUSX, 3apsj UOHA TI0 XUMUYECKOH dopmyie,
XapakTep Cpelbl B BOJHBIX PACTBOpaxX HEOPTraHUYECKUX COCIMHEHUH,
TUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

packpsiBath cMbIca Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHHE: OIHUCHIBATHL U XapPAKTEPU30BaTh
tabnuanyto Gopmy [lepronnueckort CHCTEMbl XUMUYECKHUX JIEMEHTOB:
paznyuath MOHATHUS «TJIaBHAsg moArpynmna (A-rpymnmna)» U «1moOodHas
noarpynmna (b-rpynmna)», Manble u OOJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpPhIE HMEIOTCS B TMEPUOJWYECKON Tadiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHUMHYECKHUX



AIIEMEHTOB (COCTaB M 3apsia siapa, oOlIee YHCIO 3JIEKTPOHOB U
pacmpenenieHie WX TO DJJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3JIEMEHTOB M UX COECIMHEHUN B
npenenax MajiblX NEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBI,  HEOPTaHUYECKHE
BEILIECTBA, XUMUYECKHUE PEeAKIUU (II0 YHCITy U COCTaBY yYaCTBYIOIIHX B
pEeaKlMK BELIECTB, MO TEIIoBOMY 3P QEKTy, 10 U3MEHEHHUIO CTereHen
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CHCIUPUIECKUEC XUMHUUCCKHE
CBOWCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OIMCAHUE
OpUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIil;

COCTABJISITh YPaBHEHUS DJIEKTPOJMTHYECKOW JUCCOLMAIMUA KHUCIIOT,
LIEJI0YEed W COJIEW, IOJHBIE M COKpAUIEHHBIE YPAaBHEHUS pPEAKLIUU
MOHHOTO  OOMEHa, ypaBHEHHUS  PEaKIWid,  MOATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKJY BEIIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

PaCKpBIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKkuii;
IPOrHO3UPOBAaTh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYI0 MOJICKYJIIPHYIO W MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO »3JeMeHTa 1o (opmyie
COCIMHEHMS, MAcCCOBYIO [IOJII0 BEIECTBA B PAacTBOpE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON peaKkluu;

coONMIOIaTh  TpaBWJIa  TOJIB30BAHUS  XMMHYECKOM  TOCYIO0M U
nabopaTOpHBEIM 00OPYIOBAaHWEM, a TakXKe TpaBWiia OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHI0 M COOMPAHMIO
ra3z000pa3HbIX BENIECTB (aMMHUaKa M YIJIIEKUCIIOro ras3a);

MPOBOJIUTh  PEAKIUW, TOATBEP)KIAIONIME KAaYeCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB. PACMO3HABATh OMNBITHBIM MYyTEM XJIOPHI-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cumukar-, cynbdar-,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJLJIOB,
IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;



e TMPUMEHATH OCHOBHBIE OINEPAIMU MBICIUTEIBHON NESITEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHHe, CHCTEMaTU3aLHIO,
BBISIBJICHUE TTPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BELIECTB M XUMHUYECKUX pEAKIMil, €CTECTBEHHO-HAyYHbIE METObI
MO3HaHUs — HAOIO/ICHNEe, U3MEPEHHUE, MOJICIMPOBAHUE, IKCIICPUMEHT
(peasibHBII 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne

HaumeHoBaHue pa3iesioB u

Koan4yecTBo 4acoB

KonTposabHbie

IIpakTuyeckue

daekTpoHHbIe (UU(POBHIE)

n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHATUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 Bbubmunoreka LIOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBeKa

12 BeittecTBa 1 XUMHUYECKHE 15 1 bubmunoreka LIOK

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

Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB
51 Boznyx. Kucnopoa. Ilonstue 5 bu6nuorexa LIOK

' 00 okcugax https://m.eds00.ru/7f41837¢c
59 Bomopon. [Tonsitue o 8 1 bubmunoreka LIOK

' KHCJIOTaX U COJISX https://m.eds00.ru/7f41837¢c
53 Bopna. PactBopsl. [Tonsarue 06 5 1 1 Bubmuotexa [JOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro mo pazaeny 30



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

Paznean 3. Ilepnoanueckuii 3axkoH u [lepuoanueckas cucrema xumnieckux 3jemMeHToB JI. M. MenneneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKkuuu

Ilepuonuueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6nuoreka [IOK
XUMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue atroma
XuMu4ecKas CBs3b. Bu6mrorexa LOK

3.2 ORHCIHTEINLHO- 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENbHbBIE PEAKIINU

Hroro mo pas ey 15 ]f?'::[?sﬂllj::ee(;(:)(])l 8}§f41837c
PezepBHOE Bpemst 3 bubmorexa [TOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM undposbie
Ne n/m P Kontpoabubie IIpakTuueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pasznen 1. BenecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpeHUe u yruyOneHre 3HAaHHA 5 1 bubanorexa HOK
' OCHOBHBIX pa3JeioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIEKTPOAUTHYECKAsT JUCCOLIHAIIHSI. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUSA
51 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubnnorexa HOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' PYTHBL. L-6p https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mast XxapakTepuCTHKa XUMHUIECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u 7 1 bubmmorexa [JOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
WX COCIMHCHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX bubanorexa HOK
2.4 8 1 2
aneMeHToB |VA-rpynnsl. Yriepon u https://m.edso00.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
https://m.edsoo.ru/7f41a636

KPEMHUU U UX COCIMHEHUS

Hroro mo pazaeny 25
Pasznea 3. Meraiibl 1 X COeIHMHEHHU S
. bu6mmoreka [IOK
3.1 Obmpe cBoHCTBA METANIOR 4 https://m.edso0o.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxne1me MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazaeny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemniecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubnmnorexa [IOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poias xumun B 1 bubmunoreka LIOK
JKU3HU YeaoBeKka. Tena u BemecTBa 05.09.2025 | https://m.edsoo.ru/ff0d210c
9 Ilonsarue o MeTomax MO3HAHHUS B 1 Bbubmunoreka LIOK
XUMUH 08.09.2025  https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1
3 «[IpaBuna paboTs! B 1abopaTopuu U 1 1 bu6nuorexa [IOK
npuémbl 00paleHus ¢ 12.09.2025 @ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
4 Yucrhie BelecTBa U CMECH. 1 bubnuotexa [JOK
CriocoObI pa3aeneHus cMeceit 15.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [JOK
a . PHMEP 19.09.2025  https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
Bbubmunoreka LIOK
0 ATOMBI H MOJICKYIIbI 1 22.09.2025  https://m.edsoo.ru/ff0d2a6¢
7 XuMHYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CMMBOJIBI) XMMHUYECKHX 3JICMCHTOB 26.09.2025  https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 bubmorexa [JOK
P B 29.09.2025  https://m.edsoo.ru/ff0d2a6c



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

but6mmoreka [IOK

o ATOMHO-MOTIEKYIISPHOE yHerite 03.10.2025  https://m.eds0o.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUYECKas hopmyIa. bu6nuoreka [IOK
BaneHTHOCTh aTOMOB XMMHYCCKUX 06.10.2025 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOCHTENbHAS aTOMHAs Macca.
11 OTHOCHTEIbHAS MOJICKYJISIpHAS bubmorexa I[IOK
Yp 10.10.2025  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1019 XMMHYECKOTO Bbubmunoreka LIOK
3JIEMEHTA B COEIMHEHNHU 13.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mosb. bubmuoteka [JOK
Momnsipaast macca 17.10.2025  https://m.edsoo.ru/ff0d5230
14 duzndecKkue 1 XUMUYECKUE bubnuoteka [JOK
SABJIEHUS. XUMHUYECKas peaKkiust 20.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs IPOTEKaHUS Bu6muotexa [JOK
XUMUYECKHUX PEaKIIUi 24.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MacChl BEIIECTB. bu6nuoreka [IOK
XUMHYECKUE YpaBHEHUS 07.11.2025 https://m.edsoo.ru/ff0d3b88
Brranciienust konmmdecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHAM bubmorexa I[JOK
B P . 10.11.2025  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaAKIIHiA
Knaccudukanmst xumuaeckux
18 €aKIMil (COeTMHEHUS bubmorexa [JOK
pearh 8 ’ 14.11.2025 https://m.edsoo.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIICHUsI, 0OMEHA)
19 M. B. JIoMOHOCOB — yu&HBIii- Bu6muotexa [JOK



https://m.edsoo.ru/ff0d2d50
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

sHIMKIoneaucT. O000ImEeHe n 17.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTeEMaTHU3anus 3HaHUU
Kontponbnas padota Nel o teme
20 «BemecTBa u xuMuueckue BrbmaoTexa LIOK
B 21.11.2025 https://m.edso0.ru/ff0d4290
peakuum»
Bos — cMech ra3oB. Cocta
21 BO3 nya KI/II:IJ'IOBOF —B BHGMGTH: u Bubmiorexa LIOK
AY%3. PO 24.11.2025 https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
duznueckre 1 XUMHUYECKUE
99 CBOICTBa KHCIIOpoaa (peaKIuu bubmmoreka [JOK
okucnenus, ropenue). [lonsrue 06 28.11.2025  https://m.edsoo.ru/ff0d4614
OKCHIaX
Croco0s!I moiryue KHCIIOpOa
23 .H:60 aTE: ILH/JII iqn H(I)/I;BII_I/II_IJiIerH(iTI]/sI Bubmorexa LIOK
patop p ' 01.12.2025 https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoit 3¢ hexT XuMuIeckoit
eaK , IO €0
24 IT)e ML(I)I;I(II//IIMIII/IIIIZ;;?ZM aBHEHUU BrbmaoTexa LIOK
p P ’ 05.12.2025 https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMUIECKIX
peaKIusx
To o (HedTh, yro €TaH).
25 3arH J;tfleéieq;z o aﬂirlldol:oébfztro bubmorexa LIOK
P Y%, 08.12.2025 https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[Tpaktrueckas padota Ne 3 o Teme
26 «[lonyuenue u coonpanme BrbmaoTexa LIOK
v P . 12.12.2025  https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yUYEHUE €TO CBOHCTBY»
27 Bomopon — anemeHT u mpocToe but6mmoreka [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4ae2

BelecTso. Haxoxaenue B mpupoje 15.12.2025  https://m.edsoo.ru/ff0d4dd0
dusnyeckrue ¥ XUMAYECKUE
28 cBoiicTBa Bomopoja. IlpuMeHenne bubmmorexa [OK
Aopona. 1p 19.12.2025  https://m.edsoo.ru/ff0d4ddo
BOJZIOpO/IA
29 IToHsATHE O KHCIOTaX U COJIAX bubmorexa HOK
22.12.2025  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bu6nuoreka [IOK
naboparopun 26.12.2025  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonmyuenue u cobupanue bubmmorexa [OK
v P . 10.01.2025 = https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUCHHE €r0 CBOMCTBY
39 MounsipHbiii 00BEM Tra30B. 3aKOH bubmmoreka [JOK
ABoraapo 13.01.2025 | https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubnnorexa [IOK
o . Y 17.01.2025 | https://m.edsoo.ru/ff0d55a0
KOHI/I‘IGCTBy BEIICCTBA UJIN 061,eMy
Brruncienus o0bEMOB ra3os 110
34 YPaBHEHUIO PEaKIMU Ha OCHOBE bu6nuorexa [IOK
3aK0HA 00BEMHBIX OTHOILIEHUH 20.01.2025 | https://m.edsoo.ru/ff0d5708
rasoB
35 dusndecKue U XUMUYECKUE bubmuoteka [JOK
CBOICTBA BOJIBI 24.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubmuoreka [{OK
WHIUKATOpax 27.01.2025  https://m.edsoo.ru/ff0d59e2
37 Boga xak pactBopuTes. bu6nuorexa [IOK
HacrimieHHble 1 HEHACKIIIICHHBIE 31.01.2025 | https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

pactBopbl. MaccoBast 10
BELIECTBA B pacCTBOPE

[TpakTrueckas padota Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢

but6mmoreka [IOK

38 onpeeEHHON MacCOBOM JT0Iei 03.02.2025  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonTponbhas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» 07.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KiaccupUKaIus, bubmunoreka LIOK
HOMEHKJIaTypa 10.02.2025  https://m.edsoo.ru/ff0d664e
[Tonyuyenue u xumudeckue
41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U bubmorexa [TOK
’ 14.02.2025  https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubnuoteka [JOK
KJ1accu(uKalus, HOMEHKIIaTypa 17.02.2025  https://m.edsoo.ru/ff0d67ca
43 [lonyuyenne n xumMnuyeckue Bu6muotexa [JOK
CBOICTBa OCHOBaHMIA 21.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa 24.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue nu XuMHYECKUE bu6nuoreka [IOK
CBOMCTBA KUCIJIOT 28.02.2025  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) Hl([)J'Iy‘I)eHI/ISI XI/IMI/I‘IZSKI/IG bubmorexa [JOK
y ’ 03.03.2025  https://m.edso0.ru/00ad9474
CBOICTBa
47 [IpaxkTuueckas padora Ne 6. bu6nuorexa [IOK
Pemienue skcnepuMeHTaIbHBIX 07.03.2025  https://m.edsoo.ru/00ad9b7c
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3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COETUHEHUI

I'eneTmueckas CBA3b MCXKOY

but6mmoreka [IOK

48 fuaccami Hue OpranHHeckux 10.03.2025 | https://m.edsoo.ru/00ad9a50
COCINHCHUUN
49 O06o01enre 1 cucTeMaTr3aus bubmuoreka [{OK
3HAHMI 14.03.2025 | https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o teme
50 "OCHOBHBIE KJIaCCHI bubnnorexa [IOK
. 17.03.2025  https://m.edsoo.ru/00ad9ela
HeOpI‘aHI/IquKHX COCINHCHNU
[TepBbie MOMBITKH KIIACCUPUKALIAN
51 XUMHYECKHX dJieMeHTOB. IToHsTHE O bubmmorexa [OK
' 21.03.2025  https://m.edso00.ru/00ad9ffa
rpynnax CXOHBIX 3JICMCHTOB
[lepuonuueckuii 3aKOH U
59 Ilepuoanueckas cucrema bu6nuoreka [IOK
XUMHUYECKHX drieMeHToB []. U. 31.03.2025  https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoasl, rpyIbl, HOATPYIIIEI bubmrorexa HOK
PHOZBL, TPYHIIBL HOATPYH 04.04.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M3otomnsl 07.04.2025  https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToOMOB 3J1eMeHTOB Ilepnoanyeckon bubmorexa HOK
PHOA 11.04.2025  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
56 XapakTeprucTHUKa XUMHUYECKOTO bu6nuoreka [IOK
3JIEMEHTA IO €r0 MOJ0XKEHHUIO B 14.04.2025  https://m.edsoo.ru/00ada824
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ITepnonnueckoii cucreme /1. .
Menneneesa

3nauenue [leproanyeckoro 3akoHa
JUTSL pa3BUTHS HAYKH U TIPAKTHKH. J1.

but6mmoreka [IOK

>7 N. MenneneeB — yu€HbIl, ieaaror 18.04.2025  https://m.edsoo.ru/00ada96e
U IpaK1aHuH
Peseprubiit ypok. O6001IeHNE 1
58 cHUcTeMaTH3aIys 3HaHUH / bubnuoteka [JOK
Bcepoccuiickas npoBepoyHas 21.04.2025  https://m.edsoo.ru/00adb33c
pabora
Kontposbnas padota Ne4 o Teme
59 «CTtpoeHue atoMa. XuMH4YeCKast bubmmoreka [JOK
cBs13b» / Beepoccuiickas 25.04.2025  https://m.edsoo.ru/00adb486
npoBepovHasi paboTa
50 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX JIEMEHTOB 28.04.2025  https://m.edsoo.ru/00adaab8
61 Honnas xuMuueckas CBsi3b bubmorera I[IOK
05.05.2025  https://m.edsoo.ru/00adac34
62 KoBanenTtHas nossipHas bu6nuoreka [IOK
XUMHUYECKAS CBS3b 12.05.2025  https://m.edsoo.ru/00adaab8
63 KoBanenTnast HenosspHas Bu6muotexa [JOK
XUMHUYECKast CBSI3b 16.05.2025  https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
o4 Crenetth OKHCICHIS 19.05.2025 @ https://m.edsoo.ru/00adae28
65 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC bubmuoteka [JOK
peakuu 23.05.2025 | https://m.edsoo.ru/00adb076
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but6mmoreka [IOK

06 OKHCAHTEINH i BOCCTAHOBHTEIIH 1 26.05.2025  https://m.edsoo.ru/00adb076
Peseprubriit ypok. O6001IeHNE U

67 CHCTEeMAaTH3alMs 3HaHUH 110 TeME 1 bubnuotexa [JOK
«CTtpoenue atoMa. XuMuueckast https://m.edsoo.ru/00ad9ch2
CBSI3bY

68 PesepBHslit ypok. O6006111eH1E 1 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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9 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aK0H.

1 [Tepuoanueckas cucrema 1 bubmunoreka LIOK
XUMHYECKUX 3eMeHToB Jl. U. 04.09.2024  https://m.edsoo.ru/00adb59e
Menpgeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa [JOK

N 05.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bu6nuorexa [IOK
HEOPraHUYECKHUX BEILECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Bunnl XMuMHYECKOM CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«[ToBTOpEHue u yriyodaeHue

5 . 1 1
3HaHUN OCHOBHBIX Pa3/IelioB Kypca 18.09.2024
8 ximacca»

Krnaccudukanus XuMrHuecKux

6 €aKIIMH 10 Pa3TuIHBIM 1 bubmorexa [JOK
peat P 19.09.2024  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IlonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eaknuu. [ToHsITHE O TOMOTEHHBIX 1 bubmorexa OK
PRI, 25.09.2024  https://m.edsoo.ru/00adbe9a

U I'CTCPOICHHBIX PCAKIUAX
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ITonsaTue 0 XUMHUYECKOM
paBHOBecuu. PaKkTOpHI,
BIIMSIIOLLKME HA CKOPOCTh

Bbubmunoreka LIOK

8
XUMHUYECKON PEaKIuu U 26.09.2024 | https://m.edsoo.ru/00adc28c
IMOJIOKEHNE XUMAYECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubmunoreka LIOK
BOCCTAHOBUTEIbHBIE PEAKIIUN 02.10.2024  https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 nccounanuu. CUIbHBIE U ci1adbie bubmmorexa LOK
8 HHAIL 03.10.2024  https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEL
11 Honuble ypaBHEHUS peaKIiil bubnnorexa [IOK
P peaxtl 09.10.2024 | https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHHWI B CBETE bubmunoreka LIOK
npeACTaBICHUN 00 10.10.2024 | https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAITIHI
XMMHUYECKUE CBOMCTBA COJIEU B
13 CBETE IIPEICTAaBICHUN 00 Bubmiorexa OK
pedt . 16.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHUECKON JUCCOIIHAITIHI
14 ITonsTue o ruapoanse cojieu bubmmorexa LOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmoreka [JOK
3HAaHUH 23.10.2024 | https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PGH_IGHI/IG SKCIICPUMCHTAJIBbHBIX BI/I6J'II/IOTGKa HOK
P 24.10.2024 | https://m.edsoo.ru/00addbfa

3a1a4»
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KonrtponsHas padora Ne2 o reme

17 «DJIEKTPOIUTUYECKAS Bu6muotexa [JOK
JHCCOIAIUsI. XUMUYCCKHUE 06.11.2024 | https://m.edsoo.ru/00addecO
PEaKIuy B pPacTBOPAX»
OO0m1as xapakTepUCTUKa
18 ranI(L)IF:H):)Bp XIZMI:/IIerTcPIIme CBOIiCTBa bubmorexa [JOK
' 07.11.2024  https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposogopoa. ConstHas
19 KI/ICJIPOTa ilmrl)v[jqecxne CBOMCTBa bubmorexa HOK
’ ’ 13.11.2024 = https://m.edsoo.ru/00ade104
[IOJIyYEHUE, IIPUMEHEHUE
[TpakTrueckas padota Ne 2 o
20 teme «llosydeHue coiaHoi bubmorexa [IOK
v . . 14.11.2024 | https://m.edsoo.ru/00ade348
KHCIIOTBI, H3y4CHHUE €€ CBOHCTR
BBI‘-II/ICJ'IGHI/ISI 110 ypaBHeHI/IHM
21 XAMHUYECKHUX pEeaKIUi, eCJIH OJIUH bubsmorexa [JOK
PEAKIUH, A 20.11.2024  https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
99 OO0mas XxapakTepuCcTHKa bu6nuoreka [IOK
aneMeHToB VIA-rpynmsl 21.11.2024  https://m.edsoo.ru/00ade64a
ATOTpOTHBIE MOTU(DUKAIIHH
93 cepsl. Haxoxienue cepsl 1 e€ bu6nuoreka [IOK
COCIMHEHUH B IPUPOJIE. 27.11.2024  https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
CepoBogopo, CTPOCHHE,
24 q)nznqefxgei xnf\)/mqecxne bubmorexa [TOK
. 28.11.2024 @ https://m.edsoo.ru/00ade802
CBOICTBa
o5 Oxkcuapl cepbl. CepHasi KHCIIOTA, bubmmoreka [JOK
(bU3UYECKHe U XUMUYCCKUE 04.12.2024  https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHHUE

XUMHYECKUE PEAKITNH, JICKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CItoco0a
MOJTyYEHUST CEPHOU KUCIIOTHI.

but6mmoreka [IOK

26
XHUMHYECKOE 3arpsi3HEHNE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY>KaroILeu cpeibl
COCTUHEHUSIMU CEPBI

97 Beruucnenune maccoBoit Joau bubnuoteka [JOK
BBIXOJIa MPOAYKTA PEAKIINU 11.12.2024 @ https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
ajeMeHTOB VA- . Azor,

28 J:lcl\n/[ EZT BaHele)}];H;I LII/I 0 eT bubmrorexa LHOK
pacpoctp PHPOZE, 12.12.2024  https://m.edsoo.ru/00adeeab
(bU3UYECKHe U XUMUYCCKHE
CBOICTBa
AMMHaK, ero pu3ndecKue u

29 XAMUYECKHE CBOMCTBA, OIyUYEHUE bubmorexa LHOK

> TOIYH 18.12.2024  https://m.edsoo.ru/00adf004
Y TIPUMEHEHNE
[TpakTruyeckas padora Ne 3 o
30 teme «IlonyueHne aMMuaKa bubnnorexa [IOK
A . ’ 19.12.2024  https://m.eds00.ru/00adf180
W3y4EHHUE €ro CBOHNCTBY

31 A3oTHas Kuciora, e€ Gu3ndecKue bu6nuoreka [IOK
1 XMMHYECKHE CBOMCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb3oBaHnEe HUTPATOB U COJIEH
aMMOHHS B KAYECTBE

32 MHHEPAILHBIX yI00pEeHNH bubmmorexa [OK

P YAODP ’ 26.12.2024  https://m.edso0.ru/00adf518

XUMHUYECKOE 3arpsA3HEHNE
OKpY>Karolleu cpebl
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COCIMHCHUAMU a30Ta

docdop. Oxcun pochopa (V) u
dbocdopnas kucnorta, puznueckne

bu6moreka [IOK

33
U XUMHUYECKHE CBOMCTBA, 09.01.2025 | https://m.edsoo.ru/00adf68a
IIOJIyYEHHE
Ucnons3oBanne pocdatos B
34 KaueCTBE MUHEPATBbHBIX bubmmoreka [JOK
ynoOpeHuil. 3arpsa3HeHue 15.01.2025  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
VYraepon, pactpocTpaHeHIE
35 1} FE E );[ gmrlflieciieHnHH i bubmorexa [JOK
PHPOAE, y 16.01.2025 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcuppl yriaepona, ux
¢busnveckre 1 XUMHUYECKHE
36 CBOMCTBA. DKOJIOTHYECKHE bubmorexa [JOK
] 22.01.2025  https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBS3aHHBIEC C OKCHUIIOM
yraepona (1V)
37 VYronpHas KUCTIOTa U €€ COJTN bubmorexa OK
23.01.2025  https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o
38 teMme "[lonydyeHue yriaekuciaoro bu6nuorexa [IOK
ra3za. KauectBeHHas peakuus Ha 29.01.2025  https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[lepBoHaYaIEHBIC TIOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [TOK
P » 30.01.2025  https://m.edsoo.ru/00ae054e
COCIUHEHUSIX YTIepoaa
40 Kpemnwuii u ero coemuHeHust but6mmoreka [IOK
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05.02.2025 | https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bu6nuoreka [JOK
3a7a4 o teMe «Baxkaelmnue 06.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMCTAJIJIBI 1 UX COCAUHCHU S
KontponbHas padota Ne3 mo teme
42 «Baxkuelmue HeMeTaIbl U UX bubnnorexa [IOK
12.02.2025  https://m.edsoo.ru/00ae0el8
COEINHEHUS
OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX DJICMCHTOB —
43 MeTaJUI0B. MeTtajuinueckas CBs3b bubmuoreka [IOK
A MeTaIUIAYeCKas 13.02.2025  https://m.edsoo.ru/00ae103e
KpPUCTAUIMYECKAS PEIIETKA.
dusnueckue cBOMCTBA METAJVIOB
XUMHUYECKHE CBOMCTBA METAILJIOB.
44 DIEKTPOXUMHUYECKUIN P Bubmiorexa OK
P " b 19.02.2025 | https://m.edso0.ru/00ae1156
HaIpsDKEHUHA METaJlIOB
OOu1re criocoObl MOTyYSHHS
MCTAJIJIOB. CH.HaBBI. BBI‘-II/ICJIGHI/IH
45 110 YPaBHEHUSIM XUMUYECKAX Bubmiorexa OK
P o 20.02.2025 | https://m.edsoo.ru/00ael1156
peaKkIuii, €Clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 TToHsaTHE O KOPPO3UU METATIOB Bubmiorexa OK
PP 26.02.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
Ienoumpie MeTaL bl 27.02.2025 | https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U but6mmoreka [IOK
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KaJust 05.03.2025  https://m.edsoo.ru/00ae14b2
49 [eno4HO3eMeENbHbIE METAILIbI — Bu6muotexa [JOK
KabIIUM 1 MarHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxxueiinne coeMHEHNUS KA Bubmiorexa OK
12.03.2025  https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUH 13.03.2025
59 JKécTkocTh BOABI U CIOCOOEI €€ bubmunoreka LIOK
YCTpaHECHUSA 19.03.2025  https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o
53 Teme "JKECTKOCTE BOJBI I METOIBI bubmrorexa LIOK
N " 20.03.2025  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
N bu6mmoreka [IOK
>4 Amomuiuit 02.04.2025  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [JOK
THJIPOKCH]IA 03.04.2025 | https://m.edsoo.ru/00aelc64
Bbubmunoreka LIOK
% Keueso 09.04.2025  https://m.edso0.ru/00ae1d86
57 Oxcubl, TUIPOKCUIBI U COJIU bu6nuoreka [IOK
xenesa (1) u xenesa (111) 10.04.2025  https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUI 16.04.2025
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 no teme «BakHeimme 17.04.2025  https://m.edsoo.ru/00ae3de8

METAaJIbl 1 UX COCIAUHCHUS)



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Beluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLUU, ECIIU OJUH

60 U3 PEareHTOoB JIaH B U30BITKE WX 1 Bu6muotexa [JOK
COJICPKUT pUMecH. Berancnenus 23.04.2025  https://m.edsoo.ru/00ael750
MaCCOBOM JIOJIM BBIX0/1a TIPOTyKTa
peakuu

61 O06o001IeH e U cucTeMaTU3alus 1
3HAHUU 24.04.2025
Kontponbnas padota Ne4 o reme

62 «BaxkHeinme MeTaIbl 1 UX 1 30.04.2025
COCITUHEHUS

63 BemecTBa u maTepuaisl B 1 Bbubmunoreka LIOK
MMOBCEIHEBHOM KU3HH YeJIOBEKa 07.05.2025 | https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arps3HEHUE 1 bubmmoreka [JOK
OKPY KaIOIeH Cpebl 14.05.2025  https://m.edsoo.ru/00ae4270

65 Ponp xumun B perieHnn 1 bu6nuorexa [IOK
IKOJIOTHYECKUX TPOOIEM 15.05.2025  https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O60011eHue u 1 bubmmoreka [JOK
cUcTeMaTH3aIus 3HaHUH 21.05.2025 | https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6o01IeHNE 1 1 Bu6muotexa [JOK
cUCTEeMaTHu3allusl 3HAaHUI 22.05.2025  https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0o01IeHNE U 1 bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 9 kinacc/ Pyasutuc I'.E., ®enpaman @.I'. AKMOHEpHOE 00I1IECTBO
«3narensctBO «lIpocBenienue»
Xumus, 8 knace/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«3narensctBo «lIpocBemienue»

METOJIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA
Xumus. 8 ki1.: KoHTposibHBIE ¥ IPpOBEpOUYHbIE PaboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yuiakosa

u ap. - M.: Jlpoda, 2007.

Xumus. 9 ki1.: KontposnbHblie U mpoBepouHbie paboThl k yueoHuky O. C.
[Nabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa

u ap. - M.: Ipoda, 2010.

["abpuensn O. C., Bocko6oiinukona H. I1., Slmrykosa A. B. HactonbpHas kaura



yunrtens. Xumus. § ki1.: Metonuueckoe mocobwue. - M.: JIpoda, 2011.

[Ma6puensa O. C., Octpoymos U. I'. HactonpHas kaura yauresns. Xumus. 9

KI1.: Metonuueckoe nocodue. - M.: Ipoda, 2007.

[Nabpuensn O. C., AmykoBa A. B. Pabouas terpansp. 8 ki. K yueonuky O. C.

IMabpuensna «Xumus. 8.» - M.: [Ipoda, 2008.

INabpuensn O. C., Smykopa A. B. Pabouas terpanp. 9 xi. K yueonuky O. C.

INabpuensna «Xumus. 9. — M.: IIpoda, 2008.

INabpuensu O. C., Amykosa A. B. Terpans jist 1a00paTOpHBIX OIBITOB U



npaktuueckux padot. 8 k1. K yueOnuky O. C. ['abpuensna « Xumus. 8 kiaccy.

M.: lpoda, 2008.

[Mabpuensn O. C.. SAmykoBa A. B. Terpanp 1151 1a00paTOpPHBIX OMBITOB U
npaktudeckux padot. 9 ki. K yue6nuky O. C. ['abpuensna «Xumus. 9 kinacey.

M.: dpoda, 2008.

["abpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. ['abpuensina

«Xumus». 8 kimacc / O. C. 'abpuensta. — M. : JIpocda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/

[Ma6puensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. ['abpuensiHa

«Xumusy. 9 ximace / O. C. 'abpuensta. — M. : Ipoda, 2018. — 108.



https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-

gabrielyan/

[Mabpuensn, O. C. Meroaudeckoe rnmocooue Xumus 8-9 kiacc

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-

posobiel461/

IMabpuensn, O. C. Xumus 8-11 kimacc. Meroauueckue peKOMEHIAIMU U

pabouasi mporpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/



["abpuensn, O. C. JlonosHuTenbHas T71aBa K y4eOHUKY «XUMHS 9 Kitacey»

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/

HU®POBBIE OBPA30OBATEJILBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
VirtuLab — poccutiickuii mopran, Ha KOTOPOM SKCIEPUMEHTHI U3 IIKOJILHON

MIPOrpamMMBbl MOYKHO CMOJIEIUPOBATH OHJIANH.

Labster — mexayHapoIHBIN pecypc, KOTOpbIe pa3padaThIBalOT YUEHBIC CO

Bcero mupa. Ilo3Bossier ctaBuTh 00see CepbE3HBIE OIBITHI.

«Poccuiickui y‘{C6HI/IK» — HOpTaJI, C KOTOPOIro MOKHO CKa4aThb U
pacnecyaTraTtsd IJIaAKaThl 110 XUMHH. HaI‘JI}I,ZIHI)IC MaTCpuajibl OYCHb ITOJIC3HBI: YCM
ApUYC MKOJIBHUK ITPCACTABUT PCAKIIUU, KOTOPBIC N3YyUACT, TCM JIyUlIC MMOUMET

WX JIOTHUKY.

((QHCKTPOHHOC CTPOCHUC aTOMa» — IPUIIOKCHUC IJIA IIPOBCPKU CBOUX

3HAHUU 110 CTPOCHUIO aTOMA: BBOAUTC CUMBOIJI 3JICMCHTA U IPUJTIOKCHUC Cpa3y



BBIZIAET BCE BO3MOXKHBIC 3AMTMCH JIIEKTPOHHOU KOH(PUTYPAITUU €ro aToMa.

«[Torck HEOPraHWYECKHUX peakiuil» — CepBUC MOMOTaeT pa3odpaThCs, Kakue
BEILIECTBA PEarupyroT Apyr ¢ APYroM, Mpu KaKuX YCIOBHSIX U YTO 00pasyercs
B pe3ynbrate. Hanpumep, eciiu BBecTH B CTpOKY noucka ypasHenue Cl2 +
NaOH, MOHO MOJy4YHTh BCE BOBMOXKHBIE PEAKIIMH STUX COSIUHEHUH C

K03 puUIIeHTaMH.

HMHTEepakTUBHBIA TPEHAKED 110 YPABHUBAHUIO PEAKLMN. Y DPABHUBAHHE
XUMHAYECKUX YPABHEHNN — OJIMH U3 BAXKHBIX HABBIKOB, KOTOPHIE BAXKHO
OCBOMTH Ha HAYAJIBLHOM 3Talle U3y4yeHus1 XuMuu. Pecypc MOXKHO 100aBUTH B
3aKJIaIKK Ha TeJe(OoHe U TPEHUPOBATHCS, KOT' 1A MOSBISETCS CBOOOIHOE

BpEMSL.

CorimanbpHbIE CETU

HpOCTa}I HayKa — IOTHI00-KaHal XUMHUYSCKUMU OIBITAMH U (1)I/I3I/I‘IGCKI/IMI/I

OKCIICPUMCHTaMMU.

Kanan Auapes CreneHrHa — aBTOPCKUN I0ThbIOO-KaHaJ C pa3IMyHbIMU

MaTCpuajiaMu 110 XUMHHU. B ocHOBHOM TaMm MMpCaACTAaBJICHBI POJIMKHU I10



OpraHMYEeCcKOM XUMUU i moArotoBku k EI'D. Marepuain uznoxxeH Ha
XOpOLIEM YPOBHE, NO3TOMY TAKKE MOJOUIET Il HAYaJIbHOM NOATOTOBKH K

OJIMMIINaJdaM.

«Xumusa — [Ipocto» — pyThr00-KaHa ¢ O0IBIINM KOJIUYECTBOM POJUKOB,
MOCBAIIEHHBIX KOHKPETHBIM AJIEMEHTaM M UX COETMHEHMSIM. ABTOp KaHaJIa
Anexcanap MBaHOB paccka3biBaeT 00 OCHOBHBIX XUMUYECKUX OCOOEHHOCTAX

BCIICCTB M ITIOKA3bIBACT OIIBITHI C HUMU.

«Hayka nns Te0s» — rpynmna Bo «BKoHTakTe» ¢ 1mone3HpIMu MaTepuaiaMu
1u1st noAroToBkU K EI'D mo xumuun. BeAa€T BBITYCKHUK XUMUYECKOTO

¢akynbreta MI'Y.

Chemnet (http://www.chemnet.ru/) — mopran ¢pyHIaMeHTaTBHOTO
XUMUYeCKOT0o oOpazoBanmsi Poccun. O BUpTyallbHON WH(DOPMAITMOHHON CETH
«Chemnety, oobpequnsromei 6a3bl aHHbIX PyHera mo xumuu (0oOpa3oBaHue,
HayKa, TeXHOJ0rHs ). CIMCOK XMMUYECKUX UHCTUTYTOB, (paKyJIbTETOB,
obuectB Poccuu. Karanor ccpliok Ha poccuiickue u 3apyOexHble 0a3bl
JaHHBIX 110 XUMuUU B IHTEpHETE. DileKTpoHHAs OMOIMOTEKa 110 XUMUU.
DNEeKTPOHHBIE BEPCUH KYpPHAIOB «BecTHUK MOCKOBCKOTO YHUBEPCHUTETA

(cepust «Xumusi»)» 1 «POCCUIUCKOTO0 XUMUYECKOTO KypHaia». OTYETHI 0



KOHKYpCax Hay4HbIX pa0boT u onuMmnuagax. O xummuueckom ¢akynsrere MI'Y:
ucropus, kKadeapsl U 1adopaTopuu, 00pa3oBaTeIbHAS K HAYIHAs
JESTENIbHOCTb U Ap. YueOHble MaTepuansl. THpopMmarus s aOUTypHEHTOB.

CTy,Z[CH‘IGCKaH JKU3Hb U 1.

Anxumuk (http://www.alhimik.ru/) — Bamm nmonman B Mupe XuMu.
[TporpaMMBbI MIKOJIBHOTO U BY30BCKOTO Kypca XUMHUHU, METOANUSCKHE HAXOKH,
BECTH U3 MUPA JUCTAHIIMOHHOTO 00pa30BaHMsI, aHOHCHI HOBBIX KHHUT.
WuTepHeT-kiace (HavaJIbHBIA KypC XMUMHUH ), XUMUYECKas KyHCTKaMmepa,
YUTAJIBHBIN 3aJ1, BAPTYAJIbHBIH KOHCYJIBTAHT, SJICKTPOHHBIC YUEOHBIC TOCOOUS
0 KypCy HEOPTraHWYECKOH XUMHUH, 33Ja9HUK, TPAKTHKYM, XUMHICCKHIMA
CIPaBOYHHK, METOJIMYECKUC CTAaThH, XMMHSI Ha KaXKJBIH JICHB: B cajy, Ha
KyXHE, HayKa O YHCTOTE, JOMAITHSS anTeuka, KOCMETHKA, IOMAIIHAN MacTep,
DKOJIOTHS TIoMa. «XUMHUYECKast BCIYMHAY: MTOJIC3HBIC CChIJIKU, OTBETHI HA

BOIIPOCHI. XumMuyeckrue HOBOCTH. Becenas xumusl.

HobGenerckue maypearst mo xumuu (http://n-t.ru/nl/hm/). brorpadnyeckuit
AJICKTPOHHBIN CIIPABOYHHK, CHA0KCHHBIN TUIIEPCCHUIKAMHU, CITUCKAMU
mutepatypsl. Cpean naypeatoB Takue yueHbie kak @penepuk u Mpen XKonmo-

Kropu, Opuect Pesepdopn, Yunbsam Pamzait u npyrue.



Caiit o xumuu XUMuK.ru. (http://www.xumuk.ru/) Xumuaeckue

CIIpaBOYHHKH, SOHIHUKIIOIICANH, CTATbU. (DOPYM O XMMHH.

Bce misa yanrens xumuu. (http://him.1september.ru/) DnexTponHas Bepcus

ra3erbl «Xumus». Cait «f uy Ha ypoK XUMHUN.

KouTpen — xumus juis Beex. (http://kontren.narod.ru/) Caiit xumudeckoro
dakynbreTa TFOMEHCKOTO rOCYy/1IapCTBEHHOT'O YHUBEPCUTETA. Y U4eOHO-
WH()OPMAITMOHHBIN CAlT, IPETHA3HAYCHHBIN IS CTYJACHTOB XUMHUYECKHIX

(bakyIbTETOB, YIUTEICH XUMUH, IITKOJIBHUKOB U aOUTYPUEHTOB.

Xumust. O0pa3zoBaTeNbHbBIN caiT Ais mikoasHUKOB.(http://www.hemi.nsu.ru/)
ABTop caiita A.B.ManyiinoB. OueHb XOPOIIUM CAUT MO0 XUMHH, C TIOJIPOOHBIM
V3JI0KEHUEM PA3JINYHBIX €€ pa3fenoB. [lome3eH He TOIBKO 1S IKOJIbHUKOB,
HO U JIJI CTYJIEHTOB (BO3MOXHO, U JIJIs TIpenogaBareneii). Bce xopoiio
0hopMIIEHO, MHOTO CChUIOK. MILTtocTpaluu, cioBapb TEPMUHOB, 33/1a4H,
nepuoauueckas cucrema MenaeneeBa v T.1. XOpouwni CTWIb. [locTosTHHO

OOHOBJISIETCH.

Faﬂepeﬂ BCINKHNX XHUMHNKOB.



(http://www.chemnet.ru/zorkii/istkhim/velikil.htm) ITopTpeTs! 1 kpaTkue

ouorpaduyeckue cpaBku 0 48 BRIIAIOUINXCA XUMHUKAX MUPA.






