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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHO TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Ttakxe Ha oOcHOBe eaepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUHU MPENOaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBartenbHbIX opranu3anusx Poccuiickoit denepannu.

[Iporpamma mo xumuu Aa€T MPEIACTABICHUE O MLENsIX, OOIel CcTpaTeruu
oOy4eHHsi, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIMIMXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE PEeIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeielieHue €ero Io KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TEeMaM TMPOrpaMMbl MO XUMHUHU, OMNPENENAeT KOJUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh  M3YYEHHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM y4yeOHOro IMpoiecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMA K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LieJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIHHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [Uisi (OPMHPOBAHUS MHPOBO33PCHUS
oOydJaromierocsi, ero MnpejcTaBiIeHU O MaTepUaTbLHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (opMUpPYyEMbIE€ XUMHEH NPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI0O0ATbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUTICBOMN M SKOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumunu:

CIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEM  JJiE  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011el U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS W TBOPYECKUX CITIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIHHOM  y4eOHOW JESTENbHOCTH,
AKCIIEPUMEHTANILHBIX W HCCIIEOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKU3HH, TaK U B MPOHECCUOHAIBHON ESITEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH O0YYarOIINXCs;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

- @TOMHO-MOJICKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

- Ilepuoguueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

- YUYEHUS1 O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

- TMpeACTaBlIeHUN 00 DIEKTPOIUTUYECKOM JHUCCOLMAIlMK BEIIECTB B
pacTBOpax.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIUKA OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYy4YCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XUMUU  CHOCOOCTBYET  (DOPMHPOBAHHUIO
MIPEJCTABJICHNUS O XUMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM MO3HaHWUsS B Hayke. M3yueHne XMMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUEOHBIX MNpeaMeToB: «OKpYyKaroUUMid MUPY,
«bwuonorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipu w3ydyeHMH XUMHUH TNPOUCXOAUT (POopMUpOBaHME 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATeIbHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUMU CHCTEMBl XMMHYECKHX
3HAHUH — Ba)KHEHUIIHNX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYIIHBIX 00OOIICHHIT MHMPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATCIIBHOW M Y4YEOHO-HCCIIEI0BATEIbLCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MaCHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HAYCHHE NMPUOOPEITH TaKUE TSN, KaK:

- (opmupoBaHME WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

- HampaBJICHHOCTh OOY4YeHHUS Ha CHUCTEMAaTHYECKOE TMPHUOOIICHHE
0o0ydJaronuxcsi K CaMOCTOSTEILHON IT03HABATCIIBHOW JIEATEIILHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrieueHUE YCIOBHM, CITOCOOCTBYIOIMNX MPHOOPETCHHIO 00YYaIOIIUMHUCS
OTBITa PA3HOOOPA3HON MESATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WUMECIOIMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

- (QopmupoBanue oOmEeH QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, UCIOJIb3Ys 3HAHUS WU OIBIT, MOJTYYEHHbIE MPU HU3YUYEHUU
XUMUH, TPUMCHATh HMX IPH PEIICHHH MpoOjeM B ITOBCCIHEBHOW XU3HU W
TPYZIOBOU JIEATEIBHOCTH;

- ¢dopmupoBanre y OOyYarOmMMXCsi TyMaHUCTUYCCKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMHUYCCKUX B3HAHWHK IS BBIPAOOTKH DKOJIOTHYCCKU
IIEJIeCO00Pa3HOTO TOBEIECHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEIIAX
COXpaHEHUS CBOETO 3/I0POBBS M OKPYKAIOIEH TPUPOTHON CPEIbL;

-pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATBHEUIIETO
00yueHus.

OO6miee YuCIO 4YacoB, OTBEAEHHBIX IS H3YYCHHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KU3HU YEIOBEKa. XMMUS B CUCTEME HayK.
Tena wm BemectBa. DHU3MUYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dIeMEHThl. CHUMBOJIB XUMHUYECKUX
a5eMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmysna. BajleHTHOCT aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOocuTenbHasE MOJIEKYJIsIpHAst Macca. MaccoBasi JOJIsI XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

@U3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKIHSA U €€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJI0H, MpaBUIaMu pabOThl B J1abopaTopuu U
npuémMamMu 00paleHus ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
dbu3nuecKkuX CBOMCTB 0O0pa3IlOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (IMJIaBjIeHUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALUS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) sIBICHUM, HAOIIOICHUE U
ONMUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoJieiCTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feieHUsI CMECEH: ¢ MOMOIIbI0 MarHuTta, (pUiIbLTPOBAHUE,
BEIIAPUBAHUE, NUCTHILISAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(I1apOCTEPHKHEBBIX).

Ba:xHeiilne npeacTaBuTeId HEOPraHM4eCKUX BelecTB

Bo3ayx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31eMEHT U MPOCTOE
BemecTBO. Haxoknmenue kucimopoma B mpupoie, (GU3MUYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. I[lpumenenne kucimopona. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxoxkaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI s

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMS M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHMYECKOW pEaKUMH M TOJO0KEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBus MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOJIUTHUECKON
nucconmannu. KauecTBeHHbIE peaknuy Ha MOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DICKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld H  CoJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, npuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, GU3HUECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOJYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKIlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aiutoTpornHeie Momudukanuu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poli B OKM3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeillne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajJoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH W HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IpPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEeIIen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIBbHBIE METaJIbl MarHMi W KaJdblMK: TOJOXXCHHUE B
[lepnognueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIEeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJbLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu



Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAITBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS1, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1)maTpuoTHYEeCKOro BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIWI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQoOpmaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrux  BHUAAX
NEeSTENbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUH Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]a4, BBIMIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIECCE OTOM Yy4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHWE M TMOCTYIKM CBOUX TOBApUILIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3)leHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU WU COCTABISIOLINE
OCHOBY JJI TTOHUMaHHUs CYIIHOCTH HAyYHOM KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJaeMBIX IMPOIIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4)popMupoOBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5)Tpy10BOro BOCIUTAHUSA:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6)3K0/10TN49eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU



HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJ JJEMEHTa), XWMHYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECCKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



nerdcTBul, crnenuduUecKue IS IpeAMeTHOHM o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyueHusi B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCIICHMS, XMMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIMU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAcCTBOP, MaccoBas JOJs BEIIeCTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
MPUMEHSTh 3TH OHATHUSA MPU ONMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIEe TEPHUOJIbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema Xxumudeckux »siemeHToB [ U.
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIILHON JEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

CIEIOBAaTh  MpaBWJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (eKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAas,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHIETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIS COCTaBJIICHHS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIIECTB, TMOJATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKInu;

co0JIr01aTh IpaBuia MOJIL30BaHUS XUMHUYECKOH 10191 (0)71 U
7a00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIHMKaT-, Cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATSILHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
N KoanuecTBo4acoB DIeKTPOHHbIE
[
- HaunmeHoBaHHepa3aea0B " udposbnie
n/ pasi Bcer | Konrpoabubiepador | IlpakTuueckuepador (pp )
TEeMIIPOrPaMMBbI oOpa3oBaTeJibHbIEpecyp
n 0 bl bl
ChbI
Pasznea 1.1lepBoHavyanbHbIeXUMHYECKUCTIOHSATUS
XuMusa — BaxkHas 001acThb
1.1 €CTECTBO3HAHUS U IIPAKTUUECKOMN 5 2 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41837¢
NEeATEILHOCTH YEJI0BEKA
bu6mmoreka [JOK
1.2 BemniecTtBa 1 XMMHUUeCKHEPEAKIIUNA 15 1
B peaKtt https://m.edsoo.ru/7f41837¢
Nroronopaszneny 20

Pasjnen 2.BaxHeiilne npeacTaBuTe/ M HEOPraHNYECKHUX BelleCTB

bubmuoreka [JOK
2.1 Boznyx. Kucnopon. Ilonstue 06 okcunax 6 httos://m.edsoo.ru/ 74183 7c
bu6nmnoreka [JOK
2.2 B I 8 1
OAIOPOLHIOHATHE O KHCIOTAX | COIIX https://m.edsoo.ru/7f41837¢c
Bbubnuoreka [JOK
2. Bona. P ! 1 1
3 ona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 hitos://m.edsoo.nu/7¢41 837
24 OCHOBHBIEKJIACCHIHEOPTAaHUYECKUXCOCTUHE 1 | 1 bubnmoreka [JOK
' HUH https://m.edsoo.ru/7f41837¢
Hroronopaszaeny 30

Paznen 3.1lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHneaToMoB.
XuMnueckasicBsi3zb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIEPEAKIIUT



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

[Iepnonnueckuii 3akoH u [lepnoanueckas

bubmmorexa [IOK
3.1 CHCTEMa XUMMHYECKHuX d1eMeHToB JI. 1. 7 hits://m.edsoo r/7f41837c
MenaeneeBa. CTpoeHrueaToma
Xumuueckas cBsizb. OKMCIUTEILHO- bubmuoreka [JOK
3.2 8
BOCCTAHOBUTEJILHBIC PEAKIIUU https://m.edsoo.ru/7f41837¢c
" 15 bubmuorexa [JOK
roronopasacty https://m.edsoo.ru/7f41837¢
p 3 bu6nmoreka [JOK
C3CPBHOCEPEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

N KosmuecTBo4acos D1eKTPOHHbIE
[
n/ Haumenosanuepasenos u Bcer | KonTtpoJubHbiepado IIpakTnyeckunepado (ppoBIe)
TeMIIPOTrPAMMBI o0pa3oBaTejbHbIEpeCyP
n 0 ThI ThI
Chbl
Pa3nes 1.BemecTBo U XuMH4YeCKHe peakuu
L1 [ToBTOpEeHue u yroyOieHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEa 4 bubnmoreka [JOK
' KUUH https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLMALIMSL. 2 1 1 bu6muoteka [JOK
' XHMMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroronopaszneny 17
Pa3nea 2.HemeTasibl 1 X COeAMHEHUSI
)1 OO0mas xapakTepuCcTHKa XUMUYECKUX 4 1 bubnuorexa [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepruCTUKa XUMUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u 6 bubmmorexa [TOK
' . TPYTHEL £-€p https://m.edso0.ru/7f41a636
€€COeTMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymmsl. A30t, pochop u ux 7 1 bubmorexa [TOK
' PYTHHEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcCTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHMS



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

Hroronopaszneny 25
Pa3nea 3.MeTa/sIbl 1 HX COeTNHEHHS
. bubnuorexa [JOK
3.1 ObmmecpolicTBaMeTaNIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTayuisl 1 UX COSIUHEHUS 16 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
Nroronopaszneny 20
Pasznen 4. Xumus u okpy:xaoumias cpeaa
4.1 BemecTBa 1 MaTepuanbl B JKU3HU YEJIOBEKA 3 bubmmorexa TIOK
' B p https://m.edsoo.ru/7f41a636
Nroronopazneny 3
Pe3epBHOEBpEMS 3 bubmmorexa IIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Ne Koan4yecTBouacoB
n Temaypoka Be KonTpomnn: Mpascraaeckn Haraunsy DJieKTPOHHBbIeM(PPOBHIEOOPA30B
/ YyeHwust aTeJibHbIEepecypchl
ero | epadorTsl epadoTHhI
n

| [Ipeamer xumun. Pons xumuu B | bubnuoreka [JOK
JKU3HHU YejloBeKa. Tea 1 BelecTBa https://m.edsoo.ru/ff0d210c¢

5 [TonsiTvie 0 MeTO/1axX MO3HAHUSA B ] bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padora Ne 1

3 «IIpaBuna paboThl B 1abopaTopuu 1 | bubnuoreka [IOK
npuémsl 00paleHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000y TOBAaHHEM)

4 UucTele BellecTBa U CMECH. | bubmuoreka [JOK
CriocoObl pa3aeneHus: cmecei https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK

A . prvep https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COIH)»
bubnunoreka [JOK
6 A 1
TOMBLH MOJICIY BT https://m.edsoo.ru/ff0d2a6c

. XUMHUYECKHE IJIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cla0XKHBIEBEIECTBA 1 bubmorexa HOK

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

9 ATOMHO-MOJICKYISIPHOCYUCHHUE 1 bubmorexa HOK

YIIPHOCY https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa
BeIeCTB. XUMHUYeCcKas (hopMyJia.

bubmuorexa [JOK

10
BaneHTHOCThaTOMOBXMMHUYECKUXAIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOCuTENBHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmorexa HOK
2P https://m.edsoo.rw/ff0d323c
Macca
12 MaccoBas 1011 XUMHAYECKOTO bu6nuoreka [IOK
3JIEMEHTA B COCUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTBa. Mouib. but6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OU3NICCKUEC U XUMUYSCKUE SIBICHUS. bubnuorexa [JOK
XuMuueckas peaxkuus https://m.edsoo.ru/ff0d37fa
15 ITpu3Haky U ycia0BUs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b&88
Brruucienust KoamdecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Krnaccudukanus XuMHIECKUX
18 eaKuui (COeAMHEHNUS, PAa3JI0KEHUS bubmmorexa LHOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 | sunuknonenuct. O600mIEHUE U Bubmmorexa [IOK
H AHCT: Ijl https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3alus3HaHUuN
20 Kontponbnas paborta Nel mo teme bubnuorexa [JOK

«BerlecTBa 1 XMUMHUUYECKHE pCaKnuuu»

https://m.edso0.ru/ff0d4290



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

Bozayx — cmecsk razos. Cocrtas

bubmuorexa [JOK

21 Bo3nyxa. Kucnopon — anemeHT u
o POx https://m.edsoo.ny/ff0d448e
npoctoe BeuecTBo. O30H
PU3NYECKHE U XUMUYECKUE
2 CBOMCTBA KUCJIOpO/ia (peaKiuu bubnmoreka [JOK
OKHUCIICHUSI, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTreobokcuax
CrniocoOblI 1osTyueHHs KUCIOPOAa B
23 1ab0paTopuu U MPOMBIIUICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHneHnekucnopona
TennoBoii a3 ekt xumMuueckoi
94 | PCAKUMM, IOHATHE O bubnuoreka IIOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUICCKUX PEAKITUIX
TomnuBo (He(dTh, yroiab U METaH).
25 | 3arps3HEHHE BO31yXa, CIIOCOOBI €ro Bubnmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonmydenne u cobupanue bubmmorexa [IOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yUEHUE er0 CBONCTBY
7 Bonopon — anemeHT u npocroe bu6mmoreka [IOK
BelecTBO. Haxoxxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
du3nvecKkre 1 XUMHUUECKHE
28 CBOICTBa BOJIOPOJA bubmorexa [JOK
Aoposa. https://m.edsoo.n/f0d4dd0
IIpumenenuneBogopoaa
but6mmoreka [JOK
29 ITo € 0 KHCJIOTax U CO
FRTTHE © ICHETOTAR 1 COBI https://m.edsoo.ru/ff0d50d2
30 CrniocoOblI mosryueHHs BOIOpOia B bubnuoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

naboparopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas padora Ne 4 o Teme

bu6nmoreka [IOK

31 «lonyuere n CoéﬂpaHHe BOAOPOAa, https://m.edsoo.ru/ff0d4{42
W3Y4YEHUE €ro CBOMCTBY»

1 Monsipabiit 00BEM ra3oB. 3aKoH bubnuorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOITUYECTBA

33 BEIIIECTBA rasza Mo ero M3BeCTHOM bubmorexa [TOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEAKIIMU HA OCHOBE bubmorexa [TOK
BH
P ..p B o https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHU Ta30B

35 DU3NYECKUE U XUMUUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

16 CoctaB ocHoBanuii. [Tonsitue 06 bu6mmoreka [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.

37 Hacrplennsie 1 HeHACKIIEHHEBIE bubnuoreka [JOK
pacTtBOpbl. MaccoBasi 70J1s BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 o teme
«IIpuroroBiieHre pacTBOPOB C bubnmnoreka [JOK

38 . . N
OIpPEIEIIEHHON MaCcCOBOM JOJIEN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIIECTBA»

39 Konrponsnas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Ki1accupuKaIus, but6mmoreka [JOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d664¢
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[TonydyeHue 1 XuMHUYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepPHBIX OKCHJIOB
4 OcHOBaHUs: COCTaB, bubmorexa [JOK
KJIacCU(UKaIMsl, HOMCHKIIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6nuoreka IIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosydyeHne U XUMHUYECKUE CBOWCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocoébllj 101 LI)eHI/ISI XI/IMI/I‘{Z(I:)KI/IC Bubamorexa [IOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpaxTrueckas padota Ne 6.
47 Pemienne skciepruMeHTANIBHBIX 3a7a4 bubnuorexa [JOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI
['eneTndeckas CBSI3b MEXIY
bubmuorexa [JOK
48 KJIaCCaMU HEOPTraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COETMHEHU I
49 O0600menue u bubnuoreka [JOK
CHUCTEMaTHU3alUSI3HAHU I https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa [OK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
51 [TepBbie MOMBITKU KJIacCUPUKAITUN bubnuorexa [JOK

XUMHYECKUX 3J1eMeHTOB. IloHsTHE 0

https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOoAHbIX 3JIECMCHTOB

[lepuoanueckuii 3aKOH U
[lepuoanueckas cucrema

bubmmorexa [JOK

32 XUMHUYECKHUX AeMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonsl, rpynisl, HOATPYIIIILI bubmorexa [TOK
https://m.edsoo.ru/00adas52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bu6muoreka [JOK
anep. M3oromnsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3eKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB llepuoanyeckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6bc
cucteMsl J. 1. MenaeneeBa
XapakTepucTuKa XMMHIECKOTO
56 AJIEMEHTA MO €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa
57 | P9IA PAsBHTHS HAYKH M IPAKTHKH. . bu6mmoreka [IOK
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.ru/00ada96e
IpaKJaHUuH
58 DIIEKTPOOTPULIATETLHOCTHATOMOBXHU bubnmnoreka [JOK
MHUYECKUXIJIEMCHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
> HOHHAAXHMHICCKAACBAD https://m.edsoo.ru/00adac34
60 KoBaneHTHasAnonsipHassXxuMHUIECKasIC bubnuoreka [IOK
BS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHasiHENOII pHAsXUMUYECKA bubnuorexa [JOK

SACBA3b

https://m.edsoo.ru/00adaab9
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but6mmoreka [IOK

62 CTeNeHbOKNCICHH ! https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO- | bubmuoreka [JOK
BOCCTAaHOBHUTEJIbHBIEPEAKIIUU https://m.edsoo0.ru/00adb076
bubnmoreka [JOK
64 OKuUCIUTENN U BOCCTAHOBUTEIIN 1 https:/m.c dsofm 100adb076
Kontponbhas padota Ne4 no teme
65 «CtpoeHnue aTroma. 1 bubmmorexa OK
X MIECKASCE3ED https://m.edso00.1ru/00adb486
66 PesepBHeIit ypok. O600ImIeHNHE 1 1 bubnmnoreka [JOK
cUCTEeMaTH3alus 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O60011eHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo0.ru/00ad9¢cb2
68 PesepBubIil ypok. O6001meHrE 1 1 bubnmoreka [JOK
CUCTEMAaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61¢c6
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KoumnuecrBouyacos
n Be aTams JJieKTpOoHHbIenu¢poBbIeOOPa30
Temaypoka Kontpoabubl | IlpakTuuyeck A M p upp p
/ er YeHus BaTeJbHbIEPECYPCHI
epadoThI nepadoThI
n 0
IIepnonnueckuii 3akoH. [lepuonnueckas
bubnuoreka [JOK
1 cucTeMa XMMU4ecKkux 3semeHToB /1. U. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKHUX DJIIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
MEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCcKon CBSI3U U TUITBI | bubnuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no treme
5 «IloBTOpEHue u yriyoaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca»
6 Knaccugukanus XuMUueckux peakuun 1 bubnmoreka [IOK
10 Pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
bu6mmorexa [IOK
7 peakuuu. [ToHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PeaKLUAX
[TonsiTHe 0 XUMHYECKOM PAaBHOBECHH.
g @akTOpsl, BIUAIOIINAE HA CKOPOCTh | bubnnorexa [JOK
XUMHUYECKON PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTIO PAaBHOBECHUS
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OKHUCIINTEIBLHO-

bubmmoreka [IOK

IIPUMEHEHNE

9
BOCCTAaHOBUTEJIbHBIEPEAKLIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHIECKOU
10 nccoruarmu. CUIIbHEIE U clIa0bIe bubnnorexa [IOK
a HaTH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HonnrleypaBHEHUSpEAKIIUT bubnnorexa [IOK
yp peaki https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI1 B CBETE MIPECTABICHUN 00 bubnnorexa [IOK
o pe https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLIHAIITT
XUMHAYECKHUE CBOMCTBA COJIEN B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHYECKON bubmmorera [IOK
peAt p https://m.edso0.ru/00add8b2
IUCCOLIAINU
14 IlousTne o ruaponan3ecoieit bubmmorera [IOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka [JOK
15 O000111eHE U CUCTEMATH3AUI3HAHU N
B H https://m.edsoo.ru/00addd12
16 [TpakTnyeckas padora Ne 1. «Pemenune bubnmoreka [IOK
OKCIHEPUMEHTAIIBHBIX 3a1a4Y» https://m.edsoo.ru/00addbfa
KonTponbhas padorta Ne2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOIIHAIINA bubmorexa LHOK
p A HHATLHA. https://m.edsoo.ru/00addec0
XUMHYECKUEPEAKIIMU B paCTBOPAX»
OO011as XapakTePUCTHKA TaJIOTEHOB.
18 XHaneCKI:/Ie CBzﬁCTBa Ha IIpUMeEpe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CoisiHast KUCIIOTA,
P P . bubmoreka [JOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104
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[TpakTuueckas pabora Ne 2 o Teme

20 «ITomyueHne COITHON KUCIOTHI bubmorexa HOK
y N . ’ https://m.edsoo.ru/00ade348
M3y4eHHUE €€ CBOMCTB»
Brruucienust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OUH U3 buGnnorexa LIOK
P ’ https://m.edsoo0.ru/00ade488
peareHTOB J1aH B U30BITKE

2 OO11as XxapakTeprCTUKA SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJITIOTPOIHBIE MOJIU(PHUKAILIUU CEPBHI.

23 Haxoxcl;eHHe CEPBI H(lzaé COGI[I/IHGII)-II/Iﬁ B bubmorexa LOK

p . https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKUECBOMCTBACEPHI

24 CepoBopopo, cTpoeHue, Gu3ndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIO0TA,

25 ¢du3nveckre 1 XUMHYECKHE CBOICTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHUYECKUE PEaKLUH, JeXKAIINUE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MOJIYYECHUSI CEPHON KUCITOTHI bubmorexa HOK

Y p ’ . https://m.edsoo.ru/00adec8a
XUMHYECKOe3arpsiI3HEHUEOKPYKatOIEHC
peabICOCTUHEHUSIMHUCEPHI

7 Beruucnenue MaccoBoil J0JIM BBIXO/A bubmuoreka [JOK
MPOAYyKTa peaKuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTHUKa JIEMEHTOB V A-

)3 rpynsl. A30T, pacClipOCTPaHEHHUE B bubnuoteka [JOK
npupoje, GU3HIeCKue 1 XUMHISCKHE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMuak, ero pu3nyecKkre U XUMUYECKHE bubmmorexa [IOK
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CBOMCTBA, OJIyYEHUE U IPUMEHECHHE

https://m.edsoo.ru/00adf004

[TpakTuyeckas padora Ne 3 o Teme

30 «ITonyuenne ammuaka, U3y4eHHUE €r0 bubmmorexa [JOK
. Y > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, €€ hpusnueckue u bubmuorexa [JOK
XWMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX

37 T S— bu6mmorexa [IOK
YAOOP ' . https://m.edsoo.ru/00adf518
XUMHYECKOE3arpsA3HEHUECOKPY KAIOIIEHC
peabICOETMHEHUIMHUA30TA
docdop. Oxcun hochopa (V) u

33 q)ocg)o pHaﬂ KI/ICJ'I((l))Ta q)q)plljsn(qeixne u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyYCHUE
Hcnonb3oBanue GpocdaToB B KauecTBE

34 | MMHEpATLHEIX yaA00peHui. bu6mmorexa [IOK
3arpsizHEeHuETpUpogHOMCpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnmnoreka [JOK
(bu3HYeCKre U XUMUIECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcwunpl yriaepoja, ux GU3n4ecKue u

16 XUMHUUYECKHE CBOMCTBA. DKOJOTHYECKUE bubmuoreka [JOK
POOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoza (IV)

bu6mmorexa [JOK
37 YronbHas KUCIOTA U €€ COU

https://m.edsoo.ru/00ae006¢
13 [TpakTrueckas pabora Ne 4 o Teme bubnnorexa [HOK

"[losrydyeHne yriekucioro rasa.

https://m.edsoo0.ru/00ae027¢
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KauecTBenHas peakuus Ha KapOoOHAT-

"

HOH

[TepBoHayabHBIE MTOHATHUS 00

bu6nuoreka [JOK

39 OpraHMYECKUX BEIIECTBAX KaK O
p https://m.edsoo.ru/00ae054¢
COCIMHEHHSIX YTIIepoia
40 Kpemuuii u erocoesuHeHUS bubnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[TpakTudeckas pabota Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnoreka [JOK
«Baxueiime HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Kontponbnas paborta Ne3 mo teme

42 «Bakuei1mne HeMeTaJIbl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEINMHEHUY
OO6mr1ast XxapaKTepUCTHKA XUMUUYECKHUX
3JIEMEHTOB — METAJIJIOB.
43 Meramueckas CBSI3b U MeTalInuecKas bubmmorera [IOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasl PelIETKa.
dusnyeckuecBoOiicTBAMETAIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DJIEeKTPOXUMHUUECKHI PSI HAIPSHKEHUI bubmorexa LOK
p p p https://m.edsoo0.1ru/00ael 156
METAJIJIOB
OO6mwme crmocoOb! MOTYYSHHUST METAIIIOB.

45 CmutaBbl. BeranciieHust o ypaBHEHUSIM bubnuorexa [JOK
XUMHUUYECKUX PEAKIUH, €CIIu OJNH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPIKUT MPUMECH

bu6mmorexa [IOK
46 | IloHsTue 0 KOPPO3UUMETAIIIOB

https://m.edsoo.ru/00ael1278
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bu6mmoreka [IOK

47 €JIOUHBIEMETAIIIIBI
m https://m.edsoo.ru/00ae14b2
48 OKxcHAbl ¥ TUAPOKCUIBI HATPUS U KaJIHS bubmmorera [IOK
g AP a p https://m.edsoo.ru/00ae14b2
49 [Ieno4yHo3eMENBHBIE METAILIBI — bubnmoreka [IOK
KaJILIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
50 Baxueinmecoe ITHHEHUSIKATIBIINS
https://m.edsoo.ru/00ael5¢e8
51 O06001IeHEe 1 cucTeMaTH3allUA3HaHUI
5) JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00aec1886
[TpakTrueckas padorta Ne 6 o Teme
S N bu6mmorexa [IOK
53 JKECTKOCTH BOIBI U METOILI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
b K
54 | AmomunHui momorexa T10
https://m.edsoo.ru/00ael c64
55 AmMdoTepHbIe CBOMCTBA OKCHJIA U bubnuorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 | Keneso noanoreka 11O
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TUIPOKCUIBI U conn xenesa (1) bubnuorexa [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O0001eHne U CUCTEMATH3AUI3HAHNHI
[TpakTrueckas padota Ne 7. Permenue
59 JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«Bakueime MeTalJIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHMS
60 | BpruncieHus 0 ypaBHEHUIM bubmuorexa [JOK
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XUMHUYECKUX PEaKlUi, €ClIi OJIUH U3
pPEareHTOB J1aH B U30BbITKE WM CONEPHKUT
IPHUMECH.
BrruncnenusmaccoBon0MBBIX01AIIPO
YKTapeakIiu

https://m.edsoo.ru/00ael 750

61 O06001IeHne U cucTeMaTHU3aIusI3HAHU I 1
Konrponsnas pabora Ne4 o reme
62 «BaxHenmme MeTajljIbl U X 1
COCIMHEHUS
63 BemectBa 1 MaTepuainbl B HOBCEHEBHOM 1 bubmuorexa [JOK
JKU3HHU Y€I0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE3arpsA3HEHUEOKPYKAIOIIEHC | bubnuorexa [JOK
penst https://m.edsoo.ru/00ae4270
65 Posib xMMHM B pelIeHUN YKOJIOTHYECKUX | bubnuoreka [IOK
npooIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eH1E 1 1 bubmuorexa [JOK
cucCTeMaTu3anusg 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblIit ypok. O6001eH1Ee 1 | bubnnorexa [JOK
CHCTEMAaTH3aINs 3HaHUH https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O6001IeHNE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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