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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHKM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
IPEAYCMATPUBAET pPACIpENEICHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHME IO
pazienaM MU TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Kau€CTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOECHHIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE XHMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs ria00agbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN IESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



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:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Knacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIB3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU AAJbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YellOBEeKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUIL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3nuecKue U XUMHUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. 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).



Meswcnpeomemnule ceaszu

Peanm3zamusi MeXIpeIMETHBIX CBs3eH MpU HM3YyYEeHUH XUMHH B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
MOHATHUH, TaK U TOHATHH, SBJSIOMUXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAYYHbIH (akT, TUIIOTE3a, TEOPUs,
3aKOH, AaHaJW3, CHHTE3, KIacCHU(UKAIUs, TMEePUOJNIHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJIENb, SIBJICHHE.

®dusuka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU],
U30TOMBI, PAJAMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKUN 3apsi/i, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NUYECKUE BEIWYUHBI, CTUHUIIBI
U3MEpEHMsI, KOCMOC, TJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpaTbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE MCKOIAeMblIe, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKUMs

[Tepuonnueckuit 3akoH. [leproanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kajus, KaJdblUsl MU UX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHHEM »3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON PEIIETKU U
BHJla XMMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pPa3IMYHbIM KJaccaM HEOPraHUYECKUX
COCIMHCHUH, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukanus XuMU4ecKuX peakiuii o pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
M3MEHEHUIO CTENEHEW OKHUCIICHUS XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
YYaCTHUIO KaTallu3aTopa). DK30- U SHIOTEPMHUUYECKUE PEAKIIUHU, TEPMOXUMUUECKHUE
YpPaBHCHUS.

[Tonatue o ckopoctu xumMuueckoil peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTreHHBIX M IreTepOTCHHBIX
peakuusx. [lonarue o karanmse. [losTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIINE HAa CKOPOCTh XHWMHUYECKOM PEAKIMUA UM TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.



OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBneHue  ypaBHEHUU
OKUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPONUTUUECKON TUCCOUMANU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckoit cBsa3u. Crenenpb aucconuanu. CUiIbHbIC U CIA0bIe DJICKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBHs MPOTEKaHUsI peaKlMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJE B CBET€ TPENCTABICHUNA OO0 OSIEKTPOIUTUYECKOU
nuccouranuu. KauectBeHHbIE peakini Ha MOHBL. [IOHATHE O TMAPOIINU3E COIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB W HEeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(XJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NMUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BENIECTB, Mpollecca AUCCOIMAIMU KHUCIOT, IIeJoued | CcoJieH
(BO3MOXKHO  KCIOJIb30BAaHHE BHJACO MaTepUalioB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX  TPU3HAKM  TPOTEKAHWsS]  PEeaklMid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BBIIEJICHUE Tas3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuid
(ropeHue, peakiuu pa3ioXeHUs, COSUHEHHs ), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKIMi Ha HOHBI, pEIICHUE
HKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHYECKHE CBOWMCTBA HA MNpUMEpPEe  XJopa
(B3aMMOJCICTBUE C METaJUlaMHM, HEMETajulaMH, WIeJI0YaMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, NMPUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlioBeKa. BakHeWlnme XJIOpUAbl U HX
HaXO0XJICHUE B MIPUPOJIE.

Ob6muras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (usmyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOa U Cephbl. AJIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XuMuuyeckue cBoiicTBa cepbl. CepoBoopos, cTpoeHue, GU3NYECKUe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckue M XHUMHYECKHE CBOHCTBa (00IIuMe Kak
NpEeICTaBUTEN Kjacca KHCIOT W crenuduyeckue). XHUMHUYECKHE pPEaKIuu,



Jeallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMONy4YeHHUsI CEpHOM KHCIOTHI.
[Ipumenenue ceproi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs pEaKlMs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B MpUpOAC. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COEAMHEHHUSIMU CEpbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPe0TBPAIICHHUS.

OO6miast xapaktepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
(du3nueckre U XuMHUECKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3rUecKre 1 XUMUYECKHUE CBOMCTBA, TOJydeHHE U puMeHeHne. Coau aMMOHUS,
uX pU3NUECKre U XMMUYECKHE CBOWCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJydeHHe, (PU3MUYECKUEe M XUMHUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yno0peHuil. XuMUYeCKOe 3arps3HeHUE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCIOTHBIE MOXKAHM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTpornHeie Momudukanuu Qocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, pu3NIeCKUe U XUMUIECKHUE CBOICTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yI00PEHHIA.

Ob6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCICHHUS.  YTIEepoJd,  aJUJIOTPOIIHbIE
MoAu(pUKALIUM, PpACIPOCTpaHEHUE B TpUpoJe, (HU3NUEeCKue W XUMHUUYECKHE
cBoricTBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
bu3nUeckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBHIC OpPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1nobanbHOr0 MOTEMJIEHUS KIMMATa, IMapPHUKOBBIN
addekt. YronapHas KUcIoTa U €€ Colu, X (PU3NYeCKUe U XMMUYECKHE CBOMCTBA,
nojiyueHue W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIICHHOCTH W CEIHCKOM
XO3SUCTBE.

[TepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHWUKH YTIIEBOJIOPOAOB (Yrojib, TPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OelIKaxX, YrJIeBoJlax — U UX
pojii B OKM3HM 4eloBeKa. MarepuallbHO€ €JAMHCTBO OpPraHMYECKUX U
HEOPraHWYECKUX COEIMHEHU.

Kpemuuii, ero Qusuueckue M XUMHUYECKHE CBOWCTBA, IIOIyYEHUE H
npuMmernenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npenacrtaBieHus o0
okcuae kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThI, UX HCIIOJIb30BAHUE B



ObITY, B TIPOMBIIIUICHHOCTU. BakHeliline CTpoWTeNbHbIE MaTepHalbl: KEpPAMHKA,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCMOJIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 0Opa3I[OB HEOPTaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkarommue (GU3NIECKHE U XUMHUUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o00pa3namMyd XJIOPUAOB (TaJOTeHUIIOB), O3HAKOMJICHUE C
oOpasmlaMu  ceppl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyriMBaHUs caxapa Ioj JAeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3YYEHHE XUMHYECKUX CBOWCTB
pa30aBI€EHHON CEPHOU KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIuu Ha CyJibdat-
WOH W HAOJIOJieHWEe TpHu3HakKa e€ MPOTEKaHWs, O3HAKOMJIEHHWE C (HU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX coeAUMHEHUH (BO3MOXKXHO HCIIOIb30BAHUE
BUJICOMATEepUalIoB), oOpa3iaMu a30THBIX U (OChHOPHBIX yAOOpEHUM, MOITyUYeHUe,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHMs U (pochaT-noH W u3ydeHre MpU3HAKOB
UX IPOTEKAHUsI, B3aMMO/IEICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEABIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE Mozenein
KPUCTANIMYECKUX peIETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTHBOTa3a, MOJydeHHE, COOMpaHue, paclio3HABAaHUE M H3yUCHHE
CBOMCTB YTJIEKHUCIIOTO ra3a, MPOBEJICHUE KaueCTBEHHBIX peakinii Ha KapOoHAT U
CUJIMKAT-UOHbl U H3YyYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIMEN CHJIMKATHOM MPOMBIINUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 o TeMe «BakHeinme HeMEeTaIIbl U UX COCTUHEHUS.

MeTasibl 4 MX COCAMHEHM S

OO6mrast xapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHus B llepumomuueckor cucreme xumuuyeckux snemeHtoB [, .
MenpaeneeBa u cTtpoeHusi aToMoB. CTpoeHHE MeTa/uioB. MeTtamnuyeckas CBSI3b U
METAUIMYECKAS ~ KPUCTAJUIMYECKAss  PEmETKA.  DJIEKTPOXUMUYECKHU Pl
HanpsHDKeHUH MeTaiuoB. OU3NYecKne U XUMUYECKHUE CBOWCTBa MeTayioB. Obmue
CrocoObl MoMy4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUMA,
OpoOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTampl: nonokeHue B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpO€HHME UX aTOMOB, HaXOXJIEHUE B MPUPOJE.
duznyeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuasl 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).



Meswcnpeomemnule ceaszu

Peanuzanus MexnpeaMeTHBIX CBs3€H NMpuU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIONb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U TOHATHH, SBJSIOMUXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mre ecTeCTBEHHO-HAY4YHbIE TMOHSATHSA: HAy4YHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCH(PUKAIHMs, TIEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHE, MOJIeTb, SBIICHHUE, ITaPHUKOBBIN
3¢ exT, TEeXHONMOT S, MAaTEPHAITBI.

duznuka: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH]I,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJTYIIPOBOJHUKH,  JTHUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITUNICCKAS
peméTKa, CruiaBbl, (U3MUECKUE BEIMYUHBI, SIUHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanwe, OMocdepa, PKOCUCTEMA, MHUHEPATbHbBIE
yI0OPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

I'eorpadusa: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE MOPOJIBI,
M0JIE3HBIC MCKOIIaeMblIe, TOTUTUBO, BOJHBIE 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) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NESITeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEILHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABISIOLINE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX 4YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, 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) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAaHMWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS 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) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMCHEHHUSI TPEAMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
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 ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX PE3yIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEIMETax M MO3BOJISIIOT Ha



OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHble yueOHbIE NeWCTBUS (I103HABATEIbHbIC,
KOMMYHUKATHBHBIE, DPETYJISITUBHBIE), KOTOpble oOOecneuynBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILUECTBICHUIO Y4YEOHOMU
NESATENBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornveckue AeucTBUs:

YMEHHUSI HKCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHATUM (BBLACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), UCIOJIb30BAThH
MOHATHS ISl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJIICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU JUISl KJIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEaAKIIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIE, JE€AYKTUBHbBIC, IO AHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpOlleCCe IMO3HAHUS TOHATUS (MpPEeIMETHbIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJEMEHTa), XMMHU4Yeckas ¢opMyna W YypaBHEHUE
XUMUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-ITO3HABATENIbHBIX 33ja4, ¢ YUETOM
ATUX MOJICTLHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBISIBIISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciiegoBarejbLCKHe 1eHCTBUA:

YMEHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCH B Kay€CTBE HHCTPYMEHTA
NO3HAHUA, a TaKKe€ B KAyeCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 110
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHHE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEJOBAHUS, COCTABIATH OTUET
0 MpoJeIaHHON pabdore.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THITA, MPUOOPETCHHE OIbITa B
o0JacT UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WITIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOKHBIMH CXEMaMH, JharpaMMaMHu,
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.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

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

YMEHHSI ~ TPEACTaBIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIbHOM
JESTeNbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTENIbHOM W HMCCIIEJIOBATENBCKON  NIEATENBHOCTH TNPU  PEHICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U JpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU 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
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, TIPe/IaracMbIe B yCIIOBUH 3aJaHU.

HPEIMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3yibTAaTOB IO OCBOCHHUIO 005S3aTEIBHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM pabodeil mporpaMMonu,



BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
JNEUCTBUHM, BHUABI JEATCIBHOCTH IO IIOJYyYEHUIO HOBOTO 3HAHHUs, €ro
UHTEpHIpETalnU, NMPeoOpPa3OBaAHUI0 U MPUMEHEHHMIO B PAa3JIMYHBIX YYEOHBIX U
HOBBIX CUTYAaIUsAX.

K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

* PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMECH
(0IHOpO/IHAsI M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEICHBb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiacCu(ukanus peakiuii: peaxiuu
COCIIMHEHUsS, pEaKIUU Pa3I0KEHUs, pPEaKIUU 3aMEIICHUs, pEeakluu
o0MeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOU A((EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIA CIOM aroma, aroMHas OpOuTalb, pPaanycC
aToOMa, XMMHYECKasl CBs3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJCHTHAsl CBS3b,
VOHHAsS CBS3b, HOH, KaTHOH, aHWOH, PACTBOP, MACCOBAas J0JISl BELIECTBA
(MporieHTHAs! KOHIIEHTpAIs) B pacTBOPE;

* WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYECKUX TOHSTUM U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX PEBPAILICHUN;

e WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS COCTaBIEHUS (OpMYI
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

e OMNpENENITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEeHb  OKHCJICHUS  JJIEMEHTOB B  OWHApHBIX  COCIUHEHUSIX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCAUHEHHH I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cMmbica Ilepuoamueckoro 3akona JI. M. Mengeneea:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHsSI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO Y4YE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBaTh M XapakTepuzoBaTh TalOauuyHyro (opmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3inyaTh TMOHATHUS  «IJIaBHas
noarpymnma (A-rpymnmna)» u «modounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOphIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osaementoB . .



MenaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij slpa, 00Iee YUCIO 3JIEKTPOHOB
U PACTIPEICIICHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUEC BEIICCTBA,
XUMUYECKHE peaknuu (10 YMCIy U COCTaBy YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (P deKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINHE XMMHYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKAAsl ONMUCAHUE MMPUMEPaMU MOJIEKYJISIPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpAlllCHU B
Pa3IUYHBIX YCIOBUSX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKluu;

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICTUTECIIBHON JIEATCILHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 00OOIICHWE, CHCTEeMATH3aIlnio, KIaCCH(PUKAINIO,
BBISIBJICHWE TPUYMHHO-CICJACTBEHHBIX CBSI3€d — I U3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOJICHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCICPUMEHT
(peasibHBI U MBICIICHHBIN );

ClemoBaTh  MpaBWJaM  TOJb30BaHMS ~ XUMHUYECKOHW  MOCYAOH |
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBHIaM OOpalIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO M COOMUPAHHIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh M MPOBOAUTH  XUMHYECKHE  OIKCIEPUMEHTHI  TIO
pPacro3HaBaHHUIO PACTBOPOB HIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;rakmyc, dhenondTanent, METUIOPAHXK U IPYTHUe).

K xoniy oOyuenus B 9 kiaacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbiBaTh CMBIC] OCHOBHBIX XHWMHMUYECKUX TOHSATHUNA: XUMHYECKUM
AIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 (DeKT
peakuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,



HEDJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALMSA, PEAKUUMUA HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKHCJIUTENIb,  BOCCTAHOBHUTEIIb,  OKHCIEHHWE W  BOCCTAaHOBJICHHE,
aIoTponus, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKAs1), KPUCTAUIMYECKAsT PEHIETKA, KOPPO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIUu, MPEeAeIbHO JOMyCTUMas
koHueHTpanus [[JIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMIOHSITUUA U
MPUMEHSTh 3TH OHATHUSA MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

ONPENETATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K
onpenenEHHOMY KJIacCy COEIMHEHMM 1o (opmyiaM, BUI XUMUYECKON
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCAMHEHUSIX, 3apsJl MOHA MO XUMUYECKOW (popMyrie, xapakTep cpeibl B
BOJIHBIX PAacTBOPaxX HEOPraHUYECKUX COEAUHEHUHN, TUI KPUCTAIINYECKOU
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenpneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHMWE. ONUChIBATh U XapaKTepPU30BaTh
TabauuyHyto Gopmy Ilepuoamdeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh TOHATUS «TrjaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymma)», maneie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HAauEHUs, KOTOpbIE HMEIOTCA B TMEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj dAnapa, OOIIee YUCIO DJJIEKTPOHOB U
pacnpeneineHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOITUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U MX COCIAUHEHUHN B
npeaenax MaJlblX NEPUOJIOB U IJIaBHBIX NOATPYHI C YYETOM CTPOEHUSA HX
aTOMOB;

KJIacCU(DUIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPTAaHUICCKUEC BEIICCTBA,
XUMHUYECKUE peakiuu (10 YHCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIHUH
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUYECKUE XUMHYECKUE
CBOMCTBA NPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIasi ONUCAHUE
IpUMEpaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;



COCTABJISITh YPaBHEHHUSA JJCKTPOJUTHYECKON JMCCOIMALUUA  KHCIIOT,
HIeJIOYEH U COJIe, MOJHBIE U COKpalllEHHbIC YPaBHEHHUS pPEeaKIMii HOHHOTO
oOMeHa, ypaBHEHHUs pEaKIWi, MOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKluii;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBpPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COETMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINN;

coOyofaTh  MOpaBujia  MOJb30BAaHUA  XUMHUYECKOM  mocyao U
7a00paTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKUCIIOrO rasa);

MPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUI-,
uonu-, Kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabdar-, THIPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIILHON JEATeTbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEMaTU3aluio, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — JJI WM3Y4YEHHUS CBOWCTB BEIICCTB M
XUMUYCCKAX PEaKINi, €CTeCTBEHHO-HAyYHBIE METOAbl TO3HAHUS —
HAOJIIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM U
MBICJIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBO YacoB
Ne HaunmenoBanue pa3aenoB JIeKTPOHHBIE (HU(POBHIE)
Konrpoasbnsie | IlpakTuyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Paznen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHMS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON
JIESITEILHOCTH YEJIOBEKa
BemiecTBa 1 XUMHYECKHE
1.2 Hl 15 1 https://m.edso0o0.ru/ONNXR1VF0
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHeiilmme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucmopon.
2.1 ny poaL 6 1 https://m.eds0o0.ru/D5SBORTY30
Ilousitne 06 okcumax
Bonopoa. Ilonsrue o
2.2 AOPOA 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COMIX
Bona. PactBoprl. Ilonsgrne
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHMAX
OCHOBHBIE KJ1aCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COeIUHEHUN
Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckasi cucreMa xumudeckux 3j1eMeHToB [[. . MenaeseeBa. CTpoeHue



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

aTOMOB. XUMH4YeCcKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[Ieproanueckuii 3aKOH U
[lepronnueckas cucrema
3.1 XUMHYECKHX 3JIeMEHTOB /1. 7
N. Menpneneesa. Ctpoenue
aToma

https://m.edsoo.rt/TCBJIBVWEZ

XUMHUeCKas CBA3b.

OKHCIIUTEILHO-
3.2 HETATEIRH 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEJIbHEIE
peakiu
Hroro no pasaeny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpemst 3 https://m.edsoo.ri/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOTPAMME 08 >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuyecTBO 4acos

Ne HaunmenoBanue pasaenoB JIEKTPOHHBIE (HH(PPOBHIE)
Konrpoabnsie | IlpakTHyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Pa3jen 1. BemecTBO 1 XUuMH4ecKHe peakIuu
[ToBTOpEHME M yIiIyOJICHHE
1.1 3HAHUM OCHOBHBIX Pa3eiioB 5 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 kiacca
OcHOBHbBIE 3aKOHOMEPHOCTHU
1.2 N 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKHUX PEAKITUN
DNEeKTPOIUTHYECKAS
1.3 nuccoranys. XuMHYeCKue 8 1 1 https://m.edsoo.ru/KODURS50VV
peaKIu B pacTBOpax
Hroro no pasaeny 17
Paznen 2. HemeraJibl M MX cOeTUHEHHUS
OO0mas xapakTepucTUKa
2.1 XUMHUYECKHX DJIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F7001
VIIA-rpynnsl. I'anorenst
OO6mras xapakTepucTuka
XUMHUYECKHUX DIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/P3DHMFB09
VIA-rpynnsl. Cepa u e€
COEIUHEHHUS
OO61mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB
2.3 7 1 https://m.edso0.1uw/VOXDOUX2S

VA-rpymmsl. A30T, pocdop
U UX COCIUHEHHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

OO61as xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB

2.4 8 https://m.eds00.ru/JPJ200VIX
IVA-rpynnel. Yriaepon u
KPEMHUI U UX COCAMHEHUS
Hroro no pazaeny 25
Pa3pen 3. MeTa/sIbI M UX COeTUHEHUS
3.1 OO6mime cBOICTBA METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
B .
3.2 WRHCHIINE METAIR! 11X 16 https://m.edsoo.ru/EFKQWI9HZI
COETMHEHUS
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpyskapomas cpeaa
B
4.1 CIICCTRA 1 MATCPUAIIE! B 3 https://m.edsoo.ru/TENBWEF7Y
YKU3HU YeJIOBeKa
Hroro no paszneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

MOYPOUYHOE ILJIAHUPOBAHUE
8 A,B KJIACC

KoanuyecTBO 4acos

Ne Hara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[Ipenmet xumuu. Ponp xumun B

1 JKM3HM YeaoBeka. Tena u 1 1.09 https://m.edso0.ru/L62DS2CZR
BElIeCTBa
ITo € 0 METOAaX MO3Ha

2 TUITHE © METOAAX TOSHAHILL B 1 2.09 https://m.eds00.ru/9ZJAEW050
XUMUH
[TpakTrueckas padora Ne 1

I1 0 0

3 ¢ papHIIE PIbOTRL B Aabopatopit 1 1 8.09 https://m.edsoo.ru/L5EW4353D
U IpUEMBI 0OpaIIeHHs C
71a00paTOPHBIM 000y IOBAaHUEM)
YucTele BemecTBa U CMECH.

4 " . 1 9.09 https://m.edsoo.ru/6TME21FWS8
CrniocoOslI pa3enenus cmeceit
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 15.09 https://m.edsoo.ru/K3LS5SMCRY
OUYMCTKU MOBAPEHHOM COMN)»
ATOMBI U MOJIEKYJIBI 1 16.09 https://m.edsoo.ru/BLS04WTB8
XHUMHUYECKHUE IIEMEHTBI. 3HAKU 1 22.09 https://m.edsoo.ru/AH3D4DNAX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

(CUMBOJIBI) XUMUYECKUX

3JIEMEHTOB
[IpocThle u cnoxHBIE BELIECTBA 23.09 https://m.edsoo.ru/DXJIBSTI95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 29.09 https://m.edsoo.ru/1MOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa

10 BelIeCTB. Xumiieckas Gopuyna 30.09 https://m.edsoo0.ru/IMC496FX6
BanentHocth aTOMOB
XUMUYECKHUX DJIEMEHTOB
OTtHocuTeNbHAs aTOMHAs Macca.

11 OTtHocuTeNnbHASI MOJIEKYJISIPHAS 6.10 https://m.edsoo.ru/PIZPCIMDX
Macca
MaccoBast 105151 XUMHUYECKOTO

12 7.10 https://m.edsoo.ru/GHVS58QMVE
3JIEMEHTA B COEIMHEHUH

13 Komrecteo semectsa. Morte. 13.10 https://m.eds00.ru/368UNLS5Y2
MomnspHast macca

14 Dusirrieckue it XuMHIeCKie 14.10 https://m.edsoo.ru/YZM8S6ATH
SIBJICHUSI. XUMUYECKast peaKIlus

15 Hpuswazn yCHOBH}{ MPOTCKARHA 20.10 https://m.edso0.ru/N6DVNIK QS5
XUMUYECKUX PEeaKIUi
3aK0H COXpaHEHUsT MaCChI

16 BEIECTB. XUMHUYECKUE 21.10 https://m.edsoo.ru/M8DS4IHVM
YpaBHEHUS
Brruncnenust KoauyecTBa, MacChl

17 BEILIECTBA 10 YPAaBHEHUSIM 10.11 https://m.edsoo.rt/LUYOU3EQE
XUMHUYECKHUX PEAKIUN
Knaccudukanus XumMuueckux

18 peakiuii (coeuHeHus, 11.11 https://m.edsoo.ru/L 4807LAGB

PAa3JI0KCHUS, 3aMCIUICHUA,



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

obmMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaucT. O6o0eHne u 17.11 https://m.edsoo.ru/PIWARH3AB
crucTemMaTu3auus 3HaHUI
KontponbHas padota Nel o teme

20 «BemecTBa 1 XUMHUECKUE 18.11 https://m.eds0o0.ru/ON62SNERU
peaKum»
Bo3nyx — cMech razos. CocraB

21 Bo3ayxa. Kuciopon — sneMeHT u 24.11 https://m.eds00.ru/XONONRNI1P
npocToe BeuiecTBo. O30H
OU3NICCKUE U XUMUICCKHEC

22 CBOHCTBA KHCII0POAA (peaKiini 25.11 https:/m.edsoo.ru/FBS JRKMB
okucienus, ropenue). [lonstue
00 okcuaax
CrniocoObl 1osTy4eHus KMCI0po/ia

23 B naopatopiit i 1.12 https://m.edsoo.ru/VIWB6A2RD
POMBINIICHHOCTH. [IpuMeHeHue
KHCJIOpoJa
TennoBoii 3¢ ekt XuMuIecKoit
peaKkuuu, OHSATHE O

24 TEPMOXUMHYECKOM YPaBHEHUH, 2.12 https://m.edsoo.ru/PNMKJZHKX
9K30- ¥ SHJOTCPMHUICCKHIX
peakuusax
TornuBo (HedTh, yroib U METaH).

25 3arpsizHeHUE BO3/ayXa, CIOCOOBI 8.12 https://m.edsoo.rw/USNYS5UUW2
€ro TPeOTBPAIICHHUS

26 Tpaxmirieckas padora Ne 3 mo 9.12 https://m.edsoo.ru/5516UHX3R

TEMC «HonyquHe n CO6I/IpaHI/IC



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

KHCIIOPOJIa, U3YYCHHUE €TO
CBOMCTBY»

Bonxopon — aneMeHT u mpocToe

27 BenlecTBO. Haxoxnenue B 15.12 https://m.edsoo.ru/WD392ACWB
IpUPOJIE
dusnueckre 1 XUMUYECKHE

28 cBolicTBa Bogopoza. [Ipumenenue 16.12 https://m.edsoo.ru/0SZ28459R
BOZIOpOJA

29 ITousgaTHE O KUCIIOTAX U COIIX 22.12 https://m.edsoo.rut/TMWNIVC43
CrocoObl OyYeHNsT BOIOPOa B

30 Y AOPOAL 23.12 https://m.eds00.ru/COTO9UCIP
naboparopuu
[IpakTuueckas pabora Ne 4 o
teMe «Ilonryuenne u cooupanue

31 y p 29.12 https://m.eds00.ru/SS3IWAX33K
BOJIOPO/1a, U3YUYEHHUE Ero
CBOMCTBY
MouspHBIN 00BEM ra3oB. 3aK0H

32 p 30.12 https:/m.edsoo0.ru/M3KSO10QDQ
ABoraapo
Brranciaenus 00n€Ma, KOJIHYeCTBa
BEIIECTBA ra3a [0 €ro U3BECTHOM

33 B y 12.01 https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA HIIH
00BEMY
Breruucnenust 0068M0B ra3oB 1o

ABHEHUIO PEAKIINH Ha OCHOBE

34 P  peakdl 2 13.01 hitps://m.eds00.r/9TQSAXABY
3aKOHA 0OBEMHBIX OTHOIIECHUIH
razoB
duznueckue 1 XUMUYECKUE

35 N 19.01 https://m.edsoo.ru/7JAOGFZK4R
CBOWCTBA BOJBI

36 CocraB ocHoBauuii. [Tousrue 00 20.01 https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

WHJUKATOpax

Boga xak pacTBOpUTEID.
HacpimieHHble 1 HEHACHIIIEHHBIE

37 28.01 https://m.edsoo.ru/MKHXPOFH4
pactBopbl. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE
[IpakTuyeckas padora Ne 5 o
teme «I[IpuroroBiaeHue pacTBOpPOB

38 p . . p . p . 29.01 https://m.edsoo.rt/WXUKPAUOA
C omnpeeaEHHON MaccoBOM oJiei
pacTBOPEHHOTO BEILIECTBA»
KontpoabHas padota Ne2 mo teMe

39 P P 2.02 https://m.edsoo.ru/JM7935DRY
«Kucnopoa. Bonopoa. Bona»
OKcHabl: COCTaB, KIacCH(pHUKAIIA,

40 g Puca 3.02 https://m.edsoo.ru/STESIINAY
HOMEHKJIaTypa
[TonyueHue u xumMu4ecKue

41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX 9.02 https://m.edso0o.ru/8JAZ9YWS2
¥ aM(OTEPHBIX OKCHJIOB
OcHOBaHUS: COCTaB

42 ’ 10.02 https://m.edsoo.ru/SU397HUSC
KJaccuduKaiys, HOMEHKIATypa
TlonyueHne M XUMHUYECKHIE

43 Vy " 16.02 https://m.eds0o0.ru/GD9A28ROE
CBOMCTBa OCHOBAHHI
KucnoTsl: cocTas,

44 17.02 https://m.edsoo.ru/Q6U4WEBK7
KJIacCU(UKaIs, HOMEHKIIATypa
IlonyueHne u XuMHU4YECKHE

45 vy 24.02 https://m.eds0o0.ru/Z2GCRN45W
CBOICTBA KUCIIOT
Conu (cpennue): HOMEHKIATypa,

46 CIOCOOBI MOJTYYCHUSI, XUMUYECKHE 2.03 https://m.edsoo.ru/JSNUIMITJ
CBOMCTBaA

47 [Ipaktrueckas padota Ne 6. 3.03 https://m.edsoo.ru/58D13JF7V



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

Pemenne skcnepuMeHTATIBHBIX
3a7a4 o teme «OCHOBHEBIE
KJIACCHI HEOPTaHUYECKUX
COCIUHEHUIN

I'enernmueckas cBSI3b MCKOY

48 KJIaCCaMH HEOPTaHUYECKUX 9.03 https://m.edsoo.ru/YDS6ZRE3 1
COCIMHEHUN
O0001Ienne ¥ CHCTEMATH3AIUS

49 Hj H 10.03 https://m.edsoo.ru/STBUOEEYN
3HaHUI AUPS.//M.CAS00.IW S (BAAIEE Y IN
KontponbHas padota Ne3 mo teme

50 "OCHOBHEIE KJIACCHI 16.03 https://m.edsoo.ru/AFA7IDULD
HEOPraHUYECKUX COEAMHEHNN"
[TepBbie mONBITKK
KIacCU(PUKAUA XUMHUUECKUX

51 (ucan 17.03 https://m.edsoo0.0u/COV3CC214
anemeHToB. [loHsTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB
[Tepronnueckuii 3aKOH 1
Ilepnogudeckas cucTtema

52 pHO 23.03 https://m.edsoo.su/X9F INR3U8
XUMUYeCKHX djiemeHToB 1. 1.
Menpeneena

53 [Tepuonpl, TpymIibl, TOATPYIIIBI 24.03 https://m.edso0.rt/NQMWWJIRXN
Crtpoenue atoMoB. CocTaB

54 p 6.04 https://m.edsoo.ru/IMUDOMRSH
aTOMHBIX siep. M3oTormbl
CrpoeHnue 3J1eKTpOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

55 . 7.04 https://m.eds0o.ru/T9SYNVEB2
[Tepuonuueckoit cucremsr /1. 1.
Menneneena

56 XapakTepucTHUKa XUMHUYECKOTO 13.04 https://m.edso0o.ru/YIP0O4OMDX



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX

3JIEMEHTA 110 €0 MOJI0KEHUIO B
[Tepuonunueckont cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro
3aKOHa IJIA pa3BUTHA HAYKH U

57 14.04 https://m.eds00.ru/SZD8XEOOP
npaktuku. /. . MenneneeB —
Y4EHBIN, TIEJAror W IpakIaHuH
PesepBHeiit ypok. O6o01IeHHE U
cucTeMaTH3ars 3HaHui /

58 . H 20.04 https://m.edsoo0.ru/ZCQTRPO8Y
Bcepoccniickas npoBepodyHas
paborta
KonrtponbHas pabora Ne4 o treme
«Ctpoenue atoma. X ecka

59 TPOCHHC aTOM . HIMIT & 21.04 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccuiickas
poBepoyHas pabora
)

60 JICKTPOOTPHIATEILHOCTE aTOMOB 27.04 https://m.edsoo.ru/HZA110EDS
XUMHUYECKHUX DIIEMEHTOB

61 HMonnas xumuyeckas cBsI3b 28.04 https://m.eds00.ru/3SY1RJKVI
K

62 OBAICHTHA TIOJIApHAs 4.05 https://m.edsoo.rt/EOL3MT2AE
XUMHUYECKAS CBA3b
KoBanentnas HenonsipHas

63 5.05 https://m.eds00.ru/9Y VRIFUXI
XUMHYECKAs CBI3b

64 CreneHb OKUCICHUS 11.05 https://m.edsoo.1u/RA6CVXM66
0) -

65 KHCIHTETRHO 12.05 https://m.edso0.ri/ZXNCA7DOZ
BOCCTaHOBUTEIHHBIC PEAKIIHH

66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 18.05 https://m.edsoo.ru/QPS46Z5PU
Pese I . 00600

67 PBHEI YPOK ODIICHHE 1 19.05 https://m.edsoo.ru/4ARH7M35NF

cUCTCMaTu3aluAa 3HAHUM 10 TEME



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

«Ctpoenue aroma. XUMHAYECKas
CBSI3b)
68 Pesepaibiit ypok. 0606?1 cHme 1 25.05 https://m.edsoo.ru/7DNRBZ948
CUCTeMAaTH3AIHS 3HAHHUIA
69 Pesepaibilt ypok. 0606?161{1/16 1 26.05 https://m.edsoo.ru/7DNRBZ948
CUCTeMAaTU3alHsI 3HAaHUH
OBILEE KOJIMYECTBO YACOB I10 69 5 6
[TPOTPAMME
8 B KUIACC
KoauyecTBo 4acoB
Ne Hara JJIeKTPOHHbIE I (poBbIE
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bceero H3yyeHHsi | oOpa3oBaTebHbIE pecypchbl
padoThI padoThI
[Ipenmer xumuu. Ponbs Xumuu B
1 JKU3HU yesoBeka. Tena u 1 3.09 https://m.edsoo.ru/L62DS2CZR
BEIIleCTBa
I1
2 OIVITHE O METOAAX TOSHAIA I 4.09 https://m.eds00.r/9ZJAEW050
B XHUMHUU
[IpaxTuyeckas padora Ne 1
«IIpaBuna paboTHI B
3 1abopaToOpUn U MPUEMBI 1 1 10.09 https://m.edsoo.ru/LSEW4353D
oOpareHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM»
4 .
4 MICTRIC BETLECTRA T CNECH. 1 11.09 https://m_edsoo.r/6 TME2 IFW8
Crnioco0bl pazaeneHus: cmecei
5 [IpaxTuyeckas padora Ne 2 1 1 17.09 https://m.edsoo.ru/K3LSSMCRY



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY

«Pa3nenenue cmeceli (Ha
MPUMEPE OYUCTKHU MTOBAPEHHOMN
COJIN)»

ypaBHEHUS

6 ATOMBI U MOJICKYJIBI 18.09 https://m.edsoo.ru/BLS04WTBS8
XuUMHYECKHE DJIEMEHTBI. 3HAKU

7 (CMBOITBI) XMMUYECKUX 24.09 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[TpocThie U ClI0KHBIE BEIIECTBA 25.09 https://m.edsoo.ru/DXIBSTI9S
ATOMHO-MOJIEKYJISIPHOE YICHHE 1.10 https://m.eds00.ru/IMOBJ3QZ5
3aKO0H ITOCTOSIHCTBA COCTaBa

jo | Bemects. XuMirieckas 2.10 https://m.edsoo.ru/IMC496FX6
dopmya. BaneHTHOCTh aTOMOB
XUMHUYECKHX DJIEMEHTOB
OTHOCHUTENBHAS ATOMHAas

11 Macca. OTHOCUTETbHAS 8.10 https://m.edsoo.ru/PIZPCIMDX
MOJIEKYJISIpHAsT Macca

12 MaccoBast 20713 XHMHTECKOro 9.10 https://m.edsoo.ru/GHVS58QMVE
3JICMEHTA B COCTMHEHUH

13 Komrecteo semectsa. More. 15.10 https://m.eds00.ru/368UNL5Y2
Momnspaas macca

14 DUSHHECKHE It XUMHICCKHC 16.10 https://m.edsoo.ru/YZM8ES6ATH
sIBJICHUS. XMMHUYECKAsT PEaKIUs
[Ipu3nHaku u yciosus

15 IPOTEKAaHUSI XUMUYECKUX 22.10 https://m.edsoo.ru/N6DVNIKQS
peakuuii
3aKOH COXpaHEHHS MaCCHI

16 BEIIECTB. XUMHUCCKHUE 23.10 https://m.edsoo.ru/M8DS4IHVM



https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM

17

Brrauciaennst koJmmyecTBa,
MaccChl BEIIECTBA 110
YpPaBHEHUSAM XUMHUYECKUX
peakiuii

5.11

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukanus XuMHIeCKux
peakuuii (CoequHEeHHUs,
pa3IoKeHUs, 3aMEIICHHUS,
obMeHa)

6.11

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0menne nu
cUCTeMaTU3alus 3HaHuH

12.11

https://m.edsoo.ru/PIWARH3AB

20

KonTtponsHas padora Nel mo
TeMe «BelecTsa U XuMuyeckue
peakuum»

13.11

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmech razoB. Cocras
Bo3nyxa. Kucnopon — snemeHt
U npocTtoe BemecTBo. O30H

19.11

https://m.eds00.ru/XONONRN1P

22

dusnyeckue 1 XUMHYECKHE
CBOMCTBA KUCIIOpo/ia (peaKiuu
OKHCIIeHHS, Topenue). ITousTue
00 oxcuaax

20.11

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoOslI nosty4yeHus
KHCIIOpOJia B 1abopaTopuu 1
POMBIILICHHOCTH.
[IpumeHeHue kucinopoaa

26.11

https://m.edsoo.ru/VIWB6A2RD

24

TemnoBoit 3¢ ekt XuMUIecKoit
PEaKIyu, IOHSATHE O
TEPMOXMMHUYECKOM YPaBHEHNUH,
9K30- ¥ SHJIOTEPMHUUECKHX

27.11

https://m.edsoo.ru/PNMKIJZHKX



https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

peaKumsx

25

Tonnuso (HedTh, yroib u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,
CIIOCOOBI €T0 MPEeA0TBpAIlECHUs

3.12

https://m.edsoo.ru/USNYSUUW2

26

[Tpaktrueckas padora Ne 3 mo
teme «I[lomydyenue u cobupanue
KHCIIOPOJa, U3YYEHHUE €T0
CBOWCTB»

4.12

https://m.edsoo.ru/5516UHX3R

27

Bonopoa — anemeHT u
MIPOCTOE BEUIECTBO.
Haxoxnenue B mpupone

10.12

https://m.edsoo.rut/WD392ACWB

28

dusnueckue U XUMUYECKHE
CBOIICTBa BOJIOPO/IA.
[Ipumenenue Bogopoaa

11.12

https://m.eds00.ru/0SZ28459R

29

IloHaTHue 0 KUCIIOTaX U COIIX

17.12

https:/m.edsoo.ru/TMWNIV(C43

30

Crnoco0sl osTy4eHust BOA0poia
B J1abopaTopuu

18.12

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuueckas pabora Ne 4 o
teme «[lonmydyenue u cobupanue
BOJIOPO/JIa, U3YUYEHHUE €T0
CBOMCTB»

24.12

https://m.edso00.ru/SS3IWAX33K

32

MounsipHbiii 00BEM ra3oB. 3aKOH
ABorajipo

25.12

https://m.eds00.ru/M3KSO10QDQ

33

Brruncnenus 00bEma,
KOJINYECTBA BEILIECTBA r'a3a 1o
€ro U3BECTHOMY KOJINYECTBY
BELIECTBA WU 00bEMY

14.01

https://m.edsoo.ru/MXGOY304M

34

Brruucnenus 00EMOB ra3oB o

15.01

https://m.eds00.ru/9TQSAXABY



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY

YPaBHEHHUIO PEAKIINHN Ha OCHOBE
3aKOHA OOBEMHBIX OTHOILICHUHN
ra3oB

35

duznueckue 1 XUMUYECKUE
CBOMCTBA BOJILI

21.01

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauui. [lousarue
00 MHIUKaTOpax

22.01

https://m.edsoo.ru/IXB2W6IVL

37

Bona xak pactBopuTens.
Hacrpimiennsie u
HEHACBIILICHHbBIE PACTBOPHI.
MaccoBast 10J1s1 BELECTBa B
pacTBope

28.01

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padota Ne 5 mo
teme «IIpurorosienue
pPacTBOPOB € OMpPeAeIEHHOM
MacCOBOM J0JIen
PacTBOPEHHOTO BEIIECTBAY

29.01

https://m.edsoo.ru/ WXUKPAUOA

39

KonTtponbnas padora Ne2 mo
teme «Kucnopoa. Boaopon.
Bona»

4.02

https://m.edsoo.ru/JIM7935DRY

40

OKcHIBI: COCTAB,
Kiaccudukanys, HOMEHKIATypa

5.02

https://m.edsoo.ru/5STFSJINAY

41

[Tonyuenue n xummuueckue
CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(POTEPHBIX
OKCHJIOB

11.02

https://m.edsoo.ru/8JAZ9Y WS2

42

OcHoBaHusI: cOCTaB,
KJaccu(uKaius, HOMEHKIIaTypa

12.02

https://m.edsoo.ru/5SU397HUSC



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

43

HOJ’Iy‘I@HI/Ie U XUMHNYCCKUC
CBOMCTBA OCHOBaHUU

18.02

https://m.edsoo.ru/GD9A28ROE

44

Kucnorsl: cocras,
KJIacCU(UKaIs, HOMEHKIIATypa

19.02

https://m.edsoo.ru/Q6U4WEBK?7

45

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBa KHCJIOT

25.02

https://m.edso00.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIaTypa, CITIOCOObI
MOJTyYeHUs, XUMUYECKUE
CBOICTBA

26.02

https://m.edso0o0.ru/JSNUIM9TJ

47

[IpakTuueckas pabora Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3aga4 1mo reMe «OCHOBHEIE
KJIACCHI HEOPTaHUYECKUX
COCUHEHUIN

4.03

https://m.edsoo.ru/58D13JF7V

48

FGHCTI/I‘-IGCKEUI CBA3b MG)KZ[y
KJIACCaMH HEOPTaHMYECKUX
COeIUHEHUN

5.03

https://m.edsoo.ru/YDS6ZRE31

49

O00011IeHME U CUCTEMATU3ALIUS
3HAHUH

11.03

https://m.edsoo.ru/S7TBUOEEYN

50

KonTtponbnas padora Ne3 mo
TeMe "OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COeAMHEHUI"

12.03

https://m.edsoo.ru/AFA7IDULD

51

IIepBbIe ONBITKH
KJIaccu(pUKaUN XUMHYECKUX
aneMeHToB. [loHsaTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB

18.03

https://m.edsoo.ru/COV3CC214

52

[Tepronnueckuii 3aKOH 1

19.03

https://m.edsoo.ru/X9FINR3U&



https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8

[Iepnoanueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.
Meupeneena

53

[Iepuoasl, rpynsl, MOATPYIIIILI

25.03

https:/m.edsoo. ru/NOMWWIRXN

54

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M30Tombl

26.03

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
ITepuoanueckoii cucrtemst /1. U.
MenneneeBa

8.04

https://m.edsoo.ru/T95SYNVEB2

56

XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €TI0 IOJIOKEHHUIO B
ITepuoanueckoii cucreme /1. U.
Meupeneesa

9.04

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoanueckoro
3aKOHa IJIAd pa3sBUTHA HAYKH U
npaktuku. [. . MenaeneeB —
y4€HBIH, earor u rpaxJ1aHuH

15.04

https://m.edso0o0.ru/SZD8XEQOP

58

PesepBHeIit ypok. O600IeHHEe
U CHCTEMAaTH3alus 3HAHUH /
Bcepoccniickas npoBepoyHas
paborta

16.04

https:/m.edsoo.ru/ZCQTRPOSY

59

KonTtponsHas padora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUECKas CBSI3b /
Bcepoccniickas npoBepoyHas
paborta

22.04

https:/m.edsoo.rw/FTIZF99WF

60

DNEeKTPOOTPULIATEIBHOCTD

23.04

https://m.edsoo.ru/HZA110EDS8



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8

aTOMOB XUMHUYCCKUX

3JIEMEHTOB

61 HMoHHasa xumudeckas cBs3b 1 29.04 https://m.edsoo.ru/3SY 1RJKVI

6y | KopaneHTHas noispHas | 30.04 https:/m.edsoo.r/EOL3MT2AE
XUMHUYECKAS CBA3b
K

63 OBATICHTHAA HenoApHad | 6.05 https://m.edsoo.ru/9Y VR3FUXI
XAMHWYECKAS CBA3b

64 CreneHp OKHCICHUA 1 7.05 https://m.edsoo.ru/RA6CVXM66

65 | OKHCIMTEIRHO- | 13.05 https://m.eds00.r/ZXNCA7DOZ
BOCCTAHOBHUTEIJIBHBIC PEAKIINN

66 OKucCIUTEN U BOCCTAHOBUTEIN 1 14.05 https://m.edsoo.ru/QPS46725PU
PesepBHbIii ypok. O60011eHIE

67 11 CHCTEMATHBATITL SHAHIH O 1 20.05 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHHe aToma.
XUMHYECKAS CBA3ZLY
PesepBHbIil ypok. O6001eHIE

68 . 1 21.05 https://m.edsoo.ru/7DNRBZ948
U cCUCTEMATU3alUs 3HAHUMN

OBIIEE KOJIMYECTBO HACOB 68

10 [TIPOT'PAMME



https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 A KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYecKkue
padoThbI

Jlara
U3YYeHUs

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIC PeCypChI

[Iepnoanueckuii 3aK0H.
[Iepnoanueckas cucrema

XAUMHUYECKHX djiemeHToB 1. 1.

Menneneena

3.09

https://m.edsoo.ru/ECRKA90OAY

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB
NIEPBBIX TPEX NEPUOI0B

7.09

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHWYECKUX BEIIECTB

10.09

https://m.edsoo.ru/ WTO1WRA2Q

Buapr xumnueckou cBI3U 1
THIBI KPUCTAJUIMYECKUX
pemeToK

14.09

https://m.edsoo0.ru/UI4YSCFRV

Kontponbnas padota Nel mo
teme «IloBTOpeHHE 1
yrIIyOJieHHE 3HAHUH
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca

17.09

https://m.edsoo0.ru/J4X87ZN212

Krnaccudukanus xumuueckux
peakuuii o pa3IMyHbIM
npU3HaKam

21.09

https://m.edsoo.ru/X8XAE7E2]



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

[TonsiTue o ckopocTu
XUMHUYECKON peaKItu.

7 24.09 https://m.eds00.ru/6 VLXCYY7N
[ToHsATHE O TOMOT'€HHBIX U
TeTePOTreHHBIX PEaKIUIX
IloHsTHE 0 XUMHUYECKOM
paBHOBecHU. DakTOpHI,
8 BIHOTIE F 8 CKOpoCth 28.09 https://m.edsoo.ru/H4FH7NZNM
XUMHUYECKON PEeaKIMK U
MOJIOYKEHNE XUMUYCCKOTO
paBHOBECHS
9 Oxucarensio- 1.10 https://m.edso0.ru/648V11026
BOCCTAHOBHUTEIIBHBIC PEAKIIUN
Teopus 2IEKTPOIIUTHYECKON
10 nucconnanui. CHIbHBIC U 5.10 https://m.edso0.1u/2KCYCLZ16
ci1a0ble ANEKTPOJIUTHI
11 HonHble ypaBHEHHS peaKkIui 8.10 https://m.edsoo.ru/VN2SBINIR
XUMHYECKHE CBOMCTBA KHCIIOT
1 OCHOBaHHI B CBETE
12 MIPEICTaBICHUHN 00 12.10 https://m.edsoo.ru/8HH81YVXI
IMEKTPOIUTUIECKOM
JIUCCOIHAITUT
XuMHYECKHE CBOMCTBA COJICH
|3 | BCBCTCNpeICTABICHNI 00 15.10 https://m.edsoo.r/ETD5QTSAG
3MEKTPOIUTHYCCKOM
JIUCCOITHAITUT
14 [TonsTHe 0 TUApOIU3E CcoNeit 22.10 https://m.edsoo.ru/9JFRAVESW
15 Obobuwerne 1 5.11 https://m.edsoo.ru/FEEIZRMBG

CUCTeEMaTU3anus 3HaHUU



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[IpakTrueckas padora Ne 1.
«Perenune
9KCIIEPUMEHTAIBHBIX 33724

19.10

https://m.edsoo.ru/7VXTFHIT4

17

KonTponsnas padora Ne2 o
TeMe «DIEKTPOIUTUIECKAs
Jcconanus. XMMHUUECKUe
pEaKIfu B pacTBOPax»

9.11

https://m.edsoo.ru/9RKLZDNUX

18

OO01mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOIICTBa Ha MPUMEPE XJI0pa

12.11

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHUYCCKUC
CBOICTBA, MOJTYYEHHE,
IIpUMEHEHNE

16.11

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuyeckas padora Ne 2 o
teMe «lloydenue conssHon
KHUCJIOTBI, U3y4EHHUE €€
CBOMCTB»

19.11

https://m.edsoo.ru/PVEXITYWEG

21

Brruuciienus mo ypaBHEHUsIM
XUMHYECKHUX PeaKIHid, eCliu
OJIMH U3 PEarcHTOB JaH B
H30BITKE

23.11

https://m.edsoo.ru/4BISHO70F

22

OOw1as xapakTepUCTHKa
snemeHToB VIA-rpynmnsl

26.11

https://m.edsoo.rut/VMWKERSEP

23

AnnotponHbie MOAUBUKAITTN
cepbl. Haxoxnenue cepsl v e€
COCIMHEHUI B IPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPhI

30.11

https://m.edsoo0.ru/CX10EUEPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBo10po, CTpOEHHUE,
(u3nyecKkrue U XUMHUYECKUE
CBOMCTBA

3.12

https://m.edsoo.rt/ECGX2B40W

25

Oxcuppl cepsl. CepHast

KHCI0Ta, (U3NYECKUE U
XHUMHYECKHE CBOMCTBA,

IpUMEHEHUE

7.12

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE PEAKIIUH,
JIeJKaIue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
MOJyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaloIlleH cpeibl
COCIMHEHUSIMU CEPbI

10.12

https://m.edsoo.ru/H7FT3NON4

27

Briaucnenne MmaccoBoil onu
BBIXO/Ia TIPOYKTA PEAKITUN

14.12

https://m.edsoo.ru/HSJE186WN

28

OOm1ast xapakTepUCTHKA
371eMeHTOB VA-rpynisl. A3oT,
pacnpocTpaHeHue B IPUPOJIE,
(1)I/ISI/I'-IGCKI/IG U XUMHWYECKHUEC
CBOICTBa

17.12

https://m.edsoo.ru/WAHRMB976

29

AmMHaK, ero Gu3nUecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMECHEHUE

21.12

https://m.edsoo.ru/HZAYESF13

30

[IpaxkTuyeckas padora Ne 3 o
teMe «lloydenue ammuaka,
HU3yYEHUE Er0 CBOMCTB)

24.12

https://m.edsoo.ru/JORP641F]

31

A30THas KuCIIoTa, e

28.12

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

(bu3MYecKre 1 XUMUYECKHE
CBOMCTBA

32

Hcnonp3oBanne HUTPATOB U
COJIEH aMMOHHS B KQ4ECTBE
MUHEPAJIBHBIX YI00pEHHIA.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollen cpeabl
COEZIMHEHUSIMH a30Ta

11.01

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeun dpocdopa (V)
u ¢pocdopHas KucioTa,
¢du3nvecKre 1 XUMHIECKUE
CBOWCTBA, MTOJTyYCHHE

14.01

https://m.eds00.ru/GDQJSO3WP

34

Hcnons3oBanue pochaTo B
Ka4u€CTBC MUHCPAJIBbHBIX
yaoOpeHuit. 3arpsi3HeHHE
MIPUPOIHOM cpebl pochaTamu

18.01

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacipocTpaHEHHE B
npupojie, PU3NIECKUe u
XUMHYECKHUE CBOMCTBA

21.01

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupsl yraepoaa, ux
(u3nuecKre U XUMUYECKUE
CBOMCTBA. DKOJIOTMYECKUE
IPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoxa (IV)

25.01

https://m.edsoo.ru/OXQAPGNCF

37

YroapHas KUCIIOTa U €€ COJIN

28.01

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuueckas pad6ora Ne 4 o
teme "llonyyenue
YIJIEKHCIIOTO Tasa.

1.02

https://m.edso00.ru/G2HZXQGCS8



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

KauecTBenHnas peakuus Ha
KapOoHaT-uoH"

39

[TepBoHauanbpHBIC MOHATHS 00
OPraHMYECKHX BEMIECTBAX KaK
0 COEIMHEHUAX yraepoaa

4.02

https://m.eds00.ru/30TIZ109Z

40

KpCMHI/Iﬁ 1 €ro COCAMHCHU

8.02

https://m.edsoo.ru/75JXNHOI8

41

[IpakTuueckas pabora Ne 5.
Pemrenne
SKCIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «Baxkaeme
HEMETAJUIBI M UX COCJINHEHUS

11.02

https://m.eds00.ru/O7EED0D7Z

42

Kontponbnas padota Ne3 no
Teme «BaxHeitmme
HEMETAJUIbl U KX COCTUHEHHUS

15.02

https://m.edso0o0.ru/S85J9UGH3

43

OO01mas xapakTepucTHKa
XAMUYECKHX DJIEMECHTOB —
MeTaioB. MeTtanandeckast
CBSA3b U METaJUTHUYECKas
KpUCTaJUIMYECKasl peiéTka.
dusznyeckue CBOMCTBA
METaJIOB

18.02

https:/m.edsoo0.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAaJJIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJlIoB

25.02

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crnocoObl MOTyYEHHS
meTawioB. CIuiaBhl.
Brruncnenus mo ypaBHeHHIM

1.03

https://m.edso00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

XHUMHUYCCKUX peaKuHﬁ, €CJlIin
OJIUH U3 pCarcHTOB COACPIKUT
IIpUMECCH

[TonsiTHEe 0 KOppO3UN

46 4.03 https://m.edso00.ru/4FIGDOWOW
METAIIIOB

47 [lenoyHbIe METAILIbI 11.03 https://m.edsoo.ru/X1B4BPUW2

gy | OKCWABIH THAPOKCHAEI 15.03 https://m.eds00.ru/Q4DX0G3U9
HATPUS U KaJIus

49 H_[enquOU3eMeanHUe METAJLIH 18.03 https://m.edsoo.ru/REOCDY0K 6
— KaJIbLIMHA ¥ Mardui
B N

50 DRHCHIINE COCHERHA 22.03 https:/m.eds00.r/CJRIGCMZA
KaJIbIIHAS
00600

51 ObtHeHme | 5 22.03 https://m.eds00.r/O5PXGGI1BE
CUCTEMATU3aLUs 3HAHUN
e

52 ..eCTKOCTB BOJIEL H CI0COOHL 25.03 https://m.edsoo.rt/ WFMBFTTTP
e€ ycTpaHeHus
[IpakTuueckas pa6ora Ne 6 o

53 teMe "JKECTKOCTH BOABI U 5.04 https://m.edsoo.ru/NFIROKB8J
METO/Ibl €€ yCTpaHEHUS"

54 AmoMuHun 8.04 https://m.eds00.ru/9ZJ8RD1TV
A N

55 moreprIe cBofiCTE 12.04 https://m.edsoo.ru/NISKIIOJ5
OKCH/JIa ¥ THIPOKCHIA

56 Keneso 15.04 https://m.edsoo.ru/F20NJR5SR

57 Oxeret, TUAPOKCHIL! 1 COTH 19.04 https://m.edsoo.ru/IRTUBLAMP
xenesa (I1I) u xenesza (11I)

58 O6obmerue u 22.04 https://m.edsoo.ru/NAON6HGKZ

cUCTeMaTu3anus 3HaHUU



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ

59

[IpakTrueckas padota Ne 7.
Pemenne
SKCIIEPUMEHTAIBHBIX 3314 110
TeMe «Bakaeuimne MeTalibl U
HUX COCOUHCHUS

26.04

https://m.eds00.ru/ZN7GO0QSMX

60

Beruncienus no ypaBHeHUAM
XMMHMYECKHUX PEaKLHH, €CIIN
OJIMH U3 PEarcHTOB JaH B
U30BITKE WU COACPIKUT
npuMecHu. Beraucienus
MacCOBOM J0JIM BbIXOa
IIPOJIyKTa PEaKIIUH

29.04

https://m.edsoo.ru/AYD2HESIY

61

O06o006111IeHE U
cUcTeEMAaTU3aIis 3HaHUH

6.05

https://m.eds00.ru/BSTOVTKOP

62

KonTponsnas pabora Ne4 o
TeMe «Baxuelnine MeTaisl U
UX COEIUHEHUD)

13.05

https://m.eds00.ru/703C804GN

63

BemecrBa u matepuaisl B
MOBCEIHEBHOM KU3HU
JenoBeKa

17.05

https://m.edso00.ru/OFI32JMT0

64

XUMHUYECKOE 3arpsiI3HEHUE
OKpYXKaroIIeH Cpeabl

20.05

https://m.edsoo.ru/9ANGYEYQI

65

Ponp xumuu B PCUICHUN
OKOJIOTHYCCKHX HpO6J’I6M

24.05

https://m.eds00.ru/180Q203Y28

66

PesepBHEIi ypok. O000IICHHE
M CUCTEMAaTH3aIns 3HaHUH

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHrIit ypok. O6001IeHHE
U cCUCTeMAaTu3alus 3HaHui

https://m.edsoo.ru/P52TJZNXV



https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV

68

PeseprubIil ypok. O6006meHne
¥ CUCTEMAaTH3alus 3HAHUN

https://m.edsoo0.ru/TMK36TIZG

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68



https://m.edsoo.ru/TMK36TJZG

9 b KIIACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTPOHHBIe U (ppoBbIE
n/n Tema ypoxa Bcero Kontponbusie | Ipaxrireckie u3yuyeHusi | o0pa3oBaTesbHbIe pecypchl
padoTsbI padoThI

[Iepnoanueckuit 3aKoH.

1 Heproriecia ccrema 1 2.09 https://m.edsoo.rt/ECRKA90OAY
XUMHUYECKHX dj1eMeHToB J[. 1.
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX HJIEMEHTOB 1 4.09 https://m.edsoo.ru/GNJPEROFB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa HEOPTaHUYECKUX 1 9.09 https://m.edsoo.rt/ WTO1WRA2Q
BEIIIECTB

4 Buet ximriccko CB}I?H T 1 11.09 https://m.edsoo.ru/UI4YSCFRV
KPUCTAITMYECKHUX PEIIETOK
KonTponbras padborta Nel mo

5 Teme «llosTop eHHevH 1 1 18.09 https://m.edsoo0.ru/J4X87ZN212
yriayOseHne 3HaHUH OCHOBHBIX
pas3zienioB Kypca 8 Kiiaccay
Knaccudukanus XuMIIecKux

6 peaKkIuii o pa3IuyHbIM 1 21.09 https://m.edsoo.ru/X8XAE7E2]
pU3HAKaM
ITonsiTHE O CKOPOCTH

7 XxuMHu4yecko peakuuu. [Tonsarue 1 23.09 https://m.eds00.ru/6VLXCYY7N

O TOMOTI'CHHBIX U I'€TCPOTrCHHBIX



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

peaKImsIX

ITongaTue o XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLLIAE HA CKOPOCTh

«Pemrenne OKCIICPUMCHTAJIBHBIX

8 . 25.09 https://m.edsoo.ru/H4AFH7NZNM
XUMHUYECKON peaKIuu 1
MOJIOXKECHUE XMMHUYECKOTO
paBHOBECHS

9 ORHCIHTEIbHO- 30.09 https:/m.edsoo.ru/648V 11026
BOCCTAHOBUTEJIBHBIC PEAKIIHU
Teopus 2MEKTPOIUTUYECKON

10 nuccoranui. CHIIbHBIE 2.10 https://m.edsoo0.ru/2KCYCLZ16
ci1abble SIEKTPOTUTHI

11 Honubie ypaBHEHUS peaKIuit 7.10 https://m.edsoo.ru/VN2SBIN1R
XHUMHUYECKHE CBONCTBA KUCIIOT B
OCHOBaHMI B CBETE

12 IpeJICTaBICHUA 00 9.10 https://m.edsoo.ru/8HH81YVXI
AIIEKTPOJIUTHYECKON
JIUCCOIHAIIUN
XuMHUYeCcKre CBOMCTBA COJICH B

13 cBete HpeHCTaBHeHI:IH 00 14.10 https://m.edsoo.ru/ETD5QTS4G
IEKTPOIUTUICCKON
JUCCOIHAIIIN

14 [TonsiTHE O TUAPOIM3E CONeit 16.10 https://m.edso0.ru/9JFRAVESW

15 O6O6HvleHHe feucTeMatizati 23.10 https://m.edsoo.ru/FEEIZRMBG
3HaHUI

16 Mpaxrrieckas pabora Ne I. 21.10 https://m.edsoo.ru/7VXTFHIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

3a1a4»

17

Konrponsnas padora Ne2 o
TeMe «DNEKTPOIIUTUYECKAst
JUCCOIHAIsI. XUMHUYECKHUE
pEaKIHUH B PACTBOPAX»

6.11

https://m.edsoo0.ru/9RKILZDNUX

18

OO01mas xapakTepuCcTHKa
rajoreHoB. XUMHUYECKHE
CBOICTBa Ha MPUMEPE XJIOpa

11.11

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. CossiHast
KHCJIOTa, XHMHYCSCKHE CBOMCTBA,
MoJIy4YeHue, NPUMEHEHUE

16.11

https://m.edsoo0.ru/CWVSHCD2M

20

[Ipaktuueckas padota Ne 2 mo
teme «lloyuenue consHoM
KHUCJIOTHI, U3y4YeHHE €€ CBOMCTB)

18.11

https://m.edsoo.ru/PVEXITYWEG

21

Boruncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLINN, ECITU
OJIUH U3 PEarceHTOB J1aH B
n30BITKE

23.11

https://m.edsoo.ru/4BISHO70F

22

OO01as xapakTepuCcTHKa
aneMeHToB VIA-rpynmsl

25.11

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MoIU(UKAIINH
cepbl. Haxoxnenue cepel 1 €€
COEIMHEHUI B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

30.11

https://m.edsoo.ru/CX10EU8PO

24

CepoBo10po1, CTPOCHHUE,
buznyecKkre 1 XUMUIECKHe
CBOWCTBA

2.12

https://m.edsoo0.ru/ECGX2B40W



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

Oxkcunpl cepol. CepHas KUCIIOTA,
buznyeckue 1 XuMUYECKHe
CBOIICTBa, MPUMEHEHHE

4.12

https://m.edsoo.ru/ULRFLCHHI1

26

XHWMHUYECKUE PEAKLINH, JIEKALNE
B OCHOBE ITPOMBIIIJIEHHOT'O
croco0a MmoJTydeHus1 CEPHOU
KHCIIOTBI. XUMHUYECKOE
3arpsi3HEHUE OKPYIKaAIOLIEH
CpeJlbl COETMHEHUSIMHU CEPBI

9.12

https://m.edsoo.ru/H7FT3NON4

27

Briuuncieane MaccoBoii 101U
BBIXO/JIa TIPOIYKTa PEaKIIUN

11.12

https://m.edsoo.ru/HSJE186WN

28

OO01mas xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B pUpPOJIE,
(1)I/ISI/I‘IeCKI/Ie U XUMHNYECCKHE
CBOICTBa

16.12

https://m.edsoo.ru/ WAHRMB976

29

AMMHaK, ero pu3nIecKue u
XUMHUYECKHE CBOMCTBA,
MOJTyYeHHE U IPHUMEHEHHE

18.12

https://m.edsoo.ru/HZAYESF13

30

[TpakTuueckas padora Ne 3 o
teMe «llonydenne ammuaxka,
W3yYEHHUE Er0 CBOMCTB)»

23.12

https://m.edsoo.ru/JORP641F]

31

A3OoTHas KHCI0Ta, €€
(bU3MYEeCKUEe U XUMHYCCKUE
CBOMCTBA

25.12

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons30BaHne HUTPATOB U
CcoJIell aMMOHHS B KaUECTBE
MUHEPaJIbHBIX yI00PECHHI.

30.12

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIieu cpeabl
COCJIMHEHUSIMU a30Ta

33

®dochop. Okcun pocdopa (V) u
dbocdopHast Kuciora,
bu3ndeckre 1 XUMHYECKUE
CBOWCTBA, MOJTyYCHHE

13.01

https://m.edso00.ru/GDQJSO3WP

34

Hcnons3oBanue pochaTos B
Ka4u€CTBC MHUHCPAJIbHBIX
yaoOpeHui. 3arpsi3HeHne
MIPUPOTHOM cpenbl pochaTamu

15.01

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacipocTpaHEHHE B
npupojie, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

20.01

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunsl yraepoza, ux
buznYecCKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepona (IV)

22.01

https://m.edsoo.ru/OXQAPGNCF

37

VYroabpHasg KUCIIOTa U €€ COJIN

27.01

https://m.edsoo.ru/OHQHDG6IPA

38

[TpaxTuueckas pabora Ne 4 o
teme "[lonyyenue yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-HoH"

29.01

https://m.edso00.ru/G2HZXQGCS8

39

[TepBoHavabHBIC TTOHATHS 00
OPraHMYECKHX BEHIECTBAX KaK O
COEIMHEHUSX YIJIepoaa

3.02

https://m.eds00.ru/30TIZ109Z

40

Kpemnnii u ero coenqunenus

5.02

https://m.edsoo.ru/75JXNHOI&



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

[Tpaktrueckas padota Ne 5.
Penrenue sxcriepuMeHTaIbHBIX

41 . 10.02 https://m.edsoo.ru/O7E8D0OD77Z
3a1a4 1o TeMe «Bakueiimne
HEMETaJUTbl U UX COSTUHEHUS
KonTponbnas pabota Ne3 no
42 Teme «BakHeime HeMeTaIbl 1 12.02 https://m.edsoo.ru/S85J9UGH3
UX COEIUHEHHUS
OO61mas xapakTepuCcTHKa
XUMHUYECKHUX DJIIEMEHTOB —
43 MeTanos. Meranmreckas cosse 17.02 https:/m.edsoo.rw/XK1GYPCOI
U MeTaJIndecKas
KpUCTAIMYECKasl peIIéTKa.
dusnyeckue CBOMCTBA METAJIOB
XUMHUYEeCKHE CBOMCTBA
44 METaJIJIOB. DJIEKTPOXUMUYECKHUI 19.02 https://m.edsoo.ru/Z7YRNPAEW
PSI HANIPSHKCHUH METaJIJIOB
O61u1me crnocoObl MOTyYeHHS
MeTaiioB. CrutaBel. Beraucienust
45 M0 YPaBHEHUSIM XUMHUYECKHUX 24.02 https://m.eds00.ru/G54GDQI2D
peaKkuuid, €CJii OJIMH U3
pPCareHTOB COACPIKUT MPUMECH
46 [TonsiTHE O KOPPO3HH METAIIIOB 26.02 https://m.eds0o.ru/4FIGDOWOW
47 IllenouHbIe MeTAILITBI 3.03 https://m.edsoo.ru/X1B4BPUW?2
48 ORCHIGI i1 IAPOKCHIE! HATPHS H 5.03 https://m.eds00.r/Q4DX0G3U9
KaJus
49 [lenorrosemenbible MeTaIIb 10.03 https://m.edsoo.ru/REOCDY0K6

KaJBIIUA U MarHui



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6

Baxueiinme coenuHeHNA

50 12.03 https://m.edsoo.ru/CIRO96CMZA
KaJbIIUA

51 0606]{161{“6 1 eucTeMatizani 17.03 https://m.edso00.ru/O5SPXGG1BE
3HAHUI

52 HKEcTrocTs BOZEL H Criocobst €8 19.03 https://m.eds0o.r/ WFMBFTTTP
yCTpaHEHUS
[TpakTuueckast pabora Ne 6 1o

53 teMme "JKECTKOCTH BOIBI U 24.03 https://m.edsoo.ru/NFIROKB8&J
METO/bI €€ yCTpaHEeHUS"

54 AroMuHUN 26.03 https://m.eds00.ru/9ZJ8RDI1TV

55 AMGOTEpHBIC CBOHCTEA OKCHAA K 7.04 https://m.edsoo.ru/NISKIIOJ5
TUIPOKCHIA

56 Keneso 9.04 https://m.edsoo.ru/F20NJRS5SR

57 OKeHpL, THAPOKCHIL! 1 COTH 14.04 https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u xenesa (111)

58 O60buenHe 1 CHCTEMATH3ALMS 16.04 https://m.edsoo.ru/NAON6HGKZ
3HAHUH
[TpakTrueckas padorta Ne 7.
P

59 clerme BKCHepHMeHTimBHHX 21.04 https://m.edso00.ru/ZN7G0QSMX
3a7a4 mno reMe «Baxkneiine
METAJUIBI M UX COEIMHEHUS
Brraucnenus o ypaBHEHUSIM
XUMUYECKHUX PEAKLNH, ECITU

60 OAAWH 3 pEATCHTOB /1At B 25.04 https://m.edsoo.ru/AYD2HESIY

W30BITKE WU COJIEPIKHUT
npuMecH. BeraucieHus
MAacCOBOM JOJIM BBEIXOIA



https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

MPOAYKTA peaKuu

OO0001IeHUE U CUCTEMATU3ALIMS

61 N 1 28.04 https://m.eds00.ru/B8TOVTKOP
3HAHUN
KonTtponbnas padora Ne4 mo

62 TeMe «BakHelme MeTaJLIbI U 1 30.04 https://m.edsoo0.ru/703C804GN
UX COEIUHEHHS
B

63 CIUECTRA H METCPHAIM B 1 5.05 https://m.eds00.ru/OFI32JMTO
[MOBCEIHEBHON KU3HU YeJIOBEKA
X

64 I/IMI/I‘IGCKOGvSanmeeHI/Ie 1 7.05 https://m.edsoo.ru/9ANGYEYQI
OKPY’KaIOIIeH Cpeibl

65 Pors xummn B petietin 1 12.05 https://m.edso00.ru/180Q203Y28
IKOJIOTHYECKUX MPOOIIeM
P I )

66 e3epBHBIit ypok. O00DUICHHE I 1 14.05 https:/m.edsoo.ru/DT1BAS5U4
CHCTEMaTH3alMs 3HAaHUI
P i .

67 C3CPBHbI YPOK 0606?[ cHHe 1 1 19.05 https://m.edsoo.ru/P52TJZNXV
cUCTeMaTU3alMs 3HaHUI

68 Peseprbiit ypox. 0606111 e 1 21.05 https://m.edsoo.ru/TMK36TJZG
CHCTEMAaTH3aLMs 3HAHUI
P I )

69 e3epBHBIit ypok. OG0DLICHHE I 1 26.05 https://m.eds00.ru/TMK36TIZG
CHCTEMaTH3alMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 69

[NPOTPAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

9B KJIACC

KoanyecTBo 4acoB

Ne HMara JJIeKTpPOHHbIe U (poBbIe
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero U3y4eHHusi | oOpa3zoBaTeibHbIE PeCypChl
padoThI padoThbI

[Tepronuueckuii 3aK0H.
II

| FPHOAIMECRAN CHCTEMA | 1.09 https://m.edsoo.r/ECRKA9OAY
XAMUYECKUX 3yemMeHToB 1. 1.
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 2.09 https://m.edsoo.ru/GNJPEROFB
MEPBBIX TPEX MEPHOJIOB
Knaccudpukanus n

3 HOMEHKJIaTypa HEOPTaHUUECKUX 1 8.09 https://m.edsoo.rt/ WTO1WRA2Q
BEIIECTB
B o

4 FIbE XHMITTCCKOR CB’I?H TR 1 9.09 https://m.edsoo.ru/UI4YSCFRV
KPUCTATUNYECKHUX PEIIETOK
Kontponbnas padota Nel mo

I1

5 TEME (LIOBTOPCHHE H | | 15.09 https://m.edsoo.ru/JAXSZN212
yriayOieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca
Krnaccudukanus XumMuieckux

6 peaKIHil o pa3IuIHbIM 1 16.09 https://m.edsoo.ru/X8XAE7E2]
MpU3HAKaM
I1

7 OTHE © CROPOCTH | 22.09 https:/m.eds00.r/6VLXCYYTN

XuMu4ecko peakunu. [lonstue



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

O T'OMOI'€CHHBIX U I'€TCPOrCHHBIX
peakuuax

[ToHsiTHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIOIINE HA CKOPOCTh
XUMHYECKON peaKiuu 1
MOJIOKEHNUE XUMUYECKOTO
paBHOBECHS

23.09

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIILHO-
BOCCTAaHOBHTEJIHHBIC PEAKIIHH

29.09

https://m.eds00.ru/648V 11026

10

Teopust PIEKTPOIUTUYECKON
nucconuanuu. CUIbHBIE U
cJ1a0bl€ ANEKTPOJIUTHI

30.09

https://m.edsoo.ru/2KCYCLZ16

11

Honnble ypaBHEHUS peakiuii

6.10

https://m.edso0.ru/VN2SBINIR

12

XUMHYeCKHE CBOMCTBA KUCIOT U
OCHOBAaHHUI B CBETE
npeAcTaBiIeHUuN 00
3JIEKTPOJTUTUYECKON
JIHCCOIAIIAN

7.10

https://m.edsoo.ru/SHH81YVXI

13

XHUMUYECKUE CBOWCTBA COJIEN B
CBETE MpeACTaBIeHU 00
BJIEKTPOJTUTUYECKON
JUCCOLIMAIIUU

13.10

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTne o0 runponuse conen

14.10

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUH

20.10

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas pabora Ne 1.

21.10

https://m.edsoo.ru/7VXTFHIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

«Pemmenne OKCIICPUMCHTAJIBHBIX
3aJga4y»

17

KonTponsnas padora Ne2 o
TeMe «DIEKTPOIUTUYECKAs
nuccoruanuga. XuMu4ecKue
pPEaKIUH B PaCTBOPAX»

10.11

https://m.edsoo0.ru/9RKLZDNUX

18

OO1m1ast xapakTepUCTHKA
rajoreHoB. XMMHUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

11.11

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ConsiHas
KHCJI0Ta, XMMHYECKHE CBOMCTBA,
IIOJIyY€HHE, IPUMEHEHUE

17.11

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTrueckas padota Ne 2 1o
teMe «llonyyenue consiHon
KHUCJIOTBI, U3y4YEeHUE €€ CBOWCTB»

18.11

https://m.edsoo.ru/PVEXIYWEG

21

Brruncnenus no ypaBHeHHUSIM
XMMHMYECKHUX PEaKIHUH, €CIIA OUH
U3 PEareHToB JIaH B U30bITKE

24.11

https://m.edsoo.ru/4BISHO70F

22

OOm1ast xapaKTepUCTHKA
anemMeHTOB VIA-rpynmsl

25.11

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHble MOIUBUKALIUN
cepbl. Haxoxenue cepol u e€
COEIMHEHHI B IIPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

1.12

https://m.edsoo.ru/CX10EU8PO

24

CepoBo10poj1, CTPOEHHUE,
(bu3nyecKre U XUMHUYECKUE
CBOMCTBA

2.12

https://m.edsoo0.ru/ECGX2B40W



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

Oxcunpl cepol. CepHas KUCIOTAa,
(buznyeckre u XUMHUYECKUe
CBOICTBa, MPUMEHEHUE

8.12

https://m.edsoo.ru/ULRFLCHHI1

26

XUMUYECKUE PEAKIIUH, JIEKAITUE
B OCHOBE ITPOMBIIIICHHOTO
croco0a MoJTydeHuUs1 CEPHOM
KHACHOTHI. XUMUYECKOE
3arpsi3HEHUE OKpYyKarolen
Cpenbl COeTMHEHUSIMU CEPbI

9.12

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne maccoBoit onu
BBIX0/1a TIPOTYKTA PEAKIINH

15.12

https://m.edsoo.ru/HSJE186WN

28

OOm1ast xapakTepUCTHKA
3eMeHTOB VA-rpynmsl. A3oT,
pacnpocTpaHeHue B IPUPOJIE,
(bHSI/I‘—IeCKI/Ie U XUMHNYECKHUEC
CBOICTBa

16.12

https://m.edsoo.ru/ WAHRMB976

29

AmMHak, ero pu3nvecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE U PUMEHEHHUE

22.12

https://m.edsoo.ru/HZAYESF13

30

[Ipaxtuyeckas padora Ne 3 o
teMe «lloyyenue ammuaka,
HU3yYEHHUE Er0 CBOMCTB)

23.12

https://m.edsoo.ru/JORP641F]

31

A3oTHas KHCI0Ta, eé
(bU3UYECKre U XUMUYECKHE
CBOMCTBA

29.12

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanne HUTPATOB U
coJiell aMMOHUS B KQUECTBE
MUHEPAJIbHBIX yI00PCHHI.

30.12

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

XHUMUYECKOE 3arpsi3HEHUE
OKpYKaromieu cpeubl
COCTMHEHUSIMH a30Ta

33

®dochop. Okcun pocdopa (V) u
dbocdhopnas xkucmnora,
¢bu3nvecKue 1 XUMHYECKHUE
CBOWCTBA, MOJTyYCHHE

12.01

https://m.edso00.ru/GDQJSO3WP

34

Hcnons3oBanue gochaTo B
Ka4u€CTBC MUHCPAJIbHBIX
ynoOpeHui. 3arpsi3HeHHE
MIPUPOIHOM cpenbl hochaTaMu

13.01

https://m.edsoo.ru/UAZ3HU65V

35

Yraepon, pacripocTpaHEeHHE B
npupoe, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

19.01

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunsl yriaepoaa, ux
(bu3nUecKrue U XUMHUYIECKUE
CBOMCTBA. DKOJIOTHUECKUE
MPOOJIeMBI, CBSI3aHHBIC C
okcuoM yriuepona (IV)

20.01

https://m.edsoo.ru/OXQAPGNCF

37

YroapHas KUCIIOTa U €€ COJIN

28.01

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuueckas pad6ora Ne 4 o
teme "llosryyeHue yriekucioro
ra3a. KauectBenHas peakius Ha
KapOoHaT-HOH"

29.01

https://m.edso00.ru/G2HZXQGCS8

39

[TepBoHavanbHBIC TOHATHS 00
OPraHNMYEeCKHX BEIIECTBAX KaK O
COEIMHEHMSX YIJIepoaa

2.02

https://m.eds00.ru/30TIZ109Z

40

Kpemnnuii u ero coenuuenus

3.02

https://m.edsoo.ru/75JXNHOI&



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

[TpakTrueckas padota Ne 5.
Penrenune skcriepuMeHTaTBHBIX

41 N 9.02 https://m.edsoo.ru/O7E8D0OD77Z
3a1a4 1o TeMe «BakHeiime
HEMETAJUIbI U UX COCTUHCHUS
KonTponsnas pabora Ne3 o
42 TeMme «BakHelmme HeMeTauTbl 1 10.02 https://m.edsoo.ru/S85J9UGH3
HX COE€IUHEHHUS
OOm1ast xapaKTepUCTHKA
XUMUYECKHUX DJIEMEHTOB —
43 Metanos. Metanfirecias Bz 16.02 https:/m.edsoo.rw/XK1GYPCOI
1 MeTaJIHuecKas
KpUCTAJZTNYECKasl peIIéTKa.
dusnyeckue CBOMCTBAa METAJIOB
XUMHUYECKHE CBOIICTBA
44 METaJJIOB. DJIEKTPOXUMUYECKUI 17.02 https://m.edsoo.ru/Z7YRNPAEW
pAI HANPSHKEHUA METaJJIOB
O061u11e crnocoObl MOTyYSHHS
MeTtauioB. CruiaBel. BerauciaeHus
45 110 YPAaBHEHHSIM XUMHYECKUX 24.02 https://m.eds00.ru/G54GDQI2D
pEeaKuuii, €CJIi OJUH U3
PEareHTOB COICPIKUT MPUMECH
46 [TonsITHE O KOPPO3HH METAILIIOB 2.03 https://m.eds0o.ru/4FIGDOWOW
47 [llemouHbIe METAILIIBI 3.03 https://m.edsoo.ru/X1B4BPUW?2
48 ORCHIGI 11 IHAPOKCHIE! HATPHS I 9.03 https:/m.edsoo.ru/Q4DX0G3U9
KaJIust
49 [lenorroseMenbHbIe METAMTEL — 10.03 https://m.edsoo.ru/REOCDY0K6

KaJILIIUA ¥ MarHUi



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6

Bakueiinume coenuHeHN

50 16.03 https://m.edsoo.ru/CIRO96CMZA
KaJbIUs

51 O6O6erHHe 1 cucTeMatiEanit 17.03 https://m.edso00.ru/O5SPXGG1BE
3HAHWUI

52 HKEcTrocTs BOmEI H criocobs e 23.03 https://m.eds0o.r/ WFMBFTTTP
yCTpaHEHUS
[IpakTuueckas pad6ora Ne 6 o

53 teMme "JKECTKOCTh BOABI U 24.03 https://m.edsoo.ru/NFIROKB8&J
METO/IbI €€ yCTpaHeHus"

54 AmroMuHuR 6.04 https://m.eds00.ru/9ZJ8RDI1TV

55 AmdoTepHbIe CBOHCTE OKCHIA 1 7.04 https://m.edsoo.ru/NISKIIOJ5
THIPOKCH]IA

56 Keneso 13.04 https://m.edsoo.ru/F20NJRS5SR

57 OKCHILI, THAPOKCHILI 1 COTH 14.04 https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (III)

58 ObobuenHe 1 CHCTeMATH3AMS 20.04 https://m.edsoo.ru/NAON6HGKZ
3HAHUI
[IpakTryeckas padora Ne 7.
P

59 cletme SKCHePHMeHTimBHHX 21.04 https://m.edso00.ru/ZN7G0QSMX
3a7a4 1o TeMe «Baxkuenmnine
METAJIbI M UX COEIUHEHUD)
Brrurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CIIA OJTNH

60 M3 EATCHTOB J1ai B M3OBITKE HITH 27.04 https://m.edsoo.ru/AYD2HESIY

COJICPKUT TIPUMECH.
Brruncnenns MmaccoBoil noau
BBIXOIa MMPOJIyKTa peaKluu



https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

O0001IeHrEe U cUCTEMaTU3aIIHs

61 . 1 28.04 https://m.edso00.ru/BST9VTKOP
3HAHUI
KonTponsHas padora Ne4 o

62 TeMe «BaxHenme MeTauisl 1 1 4.05 https://m.edsoo0.ru/703C804GN
X COCOIUHCHUS)
B

63 cectsa u l\faTepHaHH i 1 5.05 https://m.edsoo.ru/OFI132JMT0
IIOBCCOAHCBHOMU XN3HU YCIIOBCKA

64 XUMICCKOE 3arps3HeHie | 11.05 https://m.eds00.ru/9ANGYEY QI
OKPYXaroIIeH cpeibl
P

65 OJIb XHMIH B PELleri 1 12.05 https://m.edsoo.ru/18Q203Y28
9KOJIOTMUYECKUX MPoOIeM
P 7| .

66 CICPBIRI YPOX 0606?[ ereH 1 18.05 https://m.edsoo.ru/DT1BAS5U4
cUucreMaTui3alusia 3HaHUnu

67 PesepsHbili ypox. 0606?[ cHue 1 1 19.05 https://m.eds00.ru/P52TIZNXV
CHCTEMATU3ALNS 3HAHWI
P 7| .

68 esepaibiii ypor. OBo0meHHe 1 | 25.05 https:/m.eds00.ru/TMK36TIZG
cucreMaTtni3anusa 3HaHUUu
P 7| .

69 C3CPBHBIN YPOK 0606?[ CHue 1 1 26.05 https://m.edsoo.ru/TMK36TIZG
cucreMaTui3alusa 3HaHunu

OBLIEE KOJIMYECTBO YACOB I10 69

[MTPOTPAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBbI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUsSI 0CHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: «HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITIOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSTHI: aToMm,
MOJICKYJIa, XHMHYECKHH OJEMEHT, IPOCTOE BEMICCTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHASI), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJIMYECTBO
BEILIECTBAa, MOJIb, MOJIIpHAsi Macca, MaccoBas JOJs XHMHYECKOTO
dJIEeMEHTa B COCIUWHEHWHU, MOJIAPHBIN 00BEM, XUMUYECKAs PEaKIvs,
KIacCupUKaUsi  peaKk[uil:  peakuud  COCOUHCHHS,  PEaKIuu
pa3lioOKEHUs, PEAKIUH 3aMElIeHHs, peakIuu OoOMeHa, 3K30- |
SHJAOTEPMHUUYECKUE PEaAKIMH, TEeTUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs KOHIIEHTpAallHsl) B pacTBOpe

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHHA H

NPUMCHATDH 53TU MMOHATHSA IPU OITMCAaHUH BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHWYCCKYHO CHMBOJIMKY JISI COCTABJICHUS (bOpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3daKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCIMHCHHUAX

1.6

KJacCUUIUPOBATh XHUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, M0 TEIJIOBOMY PPEKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYIO MacCChI

BCIICCTB

1.8

BBIYHCIISITH MAacCOBYIO JOJI0 XMMHUYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECTBA B paCTBOPE

1.10

MNPUMCHATE €CTCCTBCHHOHAYYHBIC MCTO/bI ITO3HAHUA — Ha6JHOI[CHI/I€,
HU3MCEPCHHC, MOACIIMPOBAHUC, OKCIICPUMCHT (peaJ'ILHHﬁ n

MBICJICHHBIN)

[To Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTaHUYECKUX BEIIECTBY

2.1

PacKpbiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OTNpeAeNATh MPHUHAIICKHOCTh BEIIECTB K OMNPEIeNIEHHOMY KIaccy

coeMHeHui 1o popmynam

23

KHaCCI/I(bI/II_[I/IpOBaTL HCOPraHNYCCKUC BCUICCTBA

24

XapaKTCPU30BaTh (OHI/ICBIBaTL) O6H.[I/Ie XMMHUYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIIACCOB, IMOATBEPKIAAsA OIMMCAHUC IPUMCPAMH

MOJICKYJIAAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKL{HfI

2.5

IIPpOrHO3UPOBAThb CBOMCTBaA BECICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMHUUYCCKHUX

MIPEeBPAIIECHUI B PA3TUYHBIX YCIOBUAX

2.6

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XMMHUYECKOW TOCYyAOH H
nabopaTtopHbpIM 000pYJOBaHHEM, a TaKXKe TMpaBHUIaM OOpaImIeHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO U COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (BOJOpOAA M KUCIOpPOa), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUYECKHE SKCTIEPUMEHTHI I10
pacmo3HaBaHWIO PACTBOPOB IIeNo4ed W KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON pEeaKIun

I[To Teme: «llepuogmueckuii 3akoH u Ilepuoanueckas cucrema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBa3b. OKHCINTEILHO-BOCCTAHOBUTEILHEIC peakunumn»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSTHMH: AApO aroma,
SHGKTpOHHBIﬁ clon aromMa, aTOMHasi Op6I/IT8.J'Ib, paauyc aroma,
XUMHYCCKasd CBA3b, IMOJIIpHAsd W HCIOJIIpHAsd KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HOHHAA CBA3b, HOH, KAaTHOH, aHHOH,

CTCIICHb OKHCJICHHUA




3.2

KHaCCI/I(l)I/IHI/IpOBaTB XUMHNYECKHUEC DJIEMECHTBI

3.3

OIMCHIBATh M XapaKTepHu30BaTh TaOnuuHyio ¢opmy Ilepronndeckoit
CHUCTEMBbl XMMUYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoxarpynna (brpynma)y,

«MaJiple» U «OOJIBIIHEY 8051005002105
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packpeiBaTh cMbich [lepuoamdeckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX ToJokeHHs B Ilepuogumdeckoit

CHUCTCEMC

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B  Tabiwie
«ITepuoamueckas cUCTEMA XUMHUYECKUX 3JIEMEHTOB JL.
MenpeneeBa» € YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsia sjapa, o0OImee Yucio

3JIEKTPOHOB U pacHpeiesIeHUe UX MO IEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

3.7

ONpeAesaTh BHUJ XMMHYECKON CBsI3UM (KOBaJ€HTHAass W MOHHas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble MNPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmbl OCHOBHOI'O o01ero Oﬁpa30BaHI/lﬂ

1

IIo Teme: «BeliecTBO U XUMHYECKas peakuus»

1.1

pacKpbIBaTb CMBIC]I OCHOBHBIX XHMUYECKUX IIOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, AIIEKTPOJIUTUYECKAsT UCCOLUAIMS,
peakiMy MOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumMble " HeoOpaTHMBble peakuuu,
OKHUCJINTEITbHOBOCCTAHOBUTEIIbHBIE peaxkuum, OKHCJIUTEND,
BOCCTAHOBHTENIb, OKHUCIIEHHE M BOCCTAaHOBJICHUE, aJUIOTPOIHS,
aM(pOTEepHOCTh,  XHUMHUYECKas  CBA3b  (KOB&JIEHTHAs, HWOHHAf,
MeTaljIn4yeckas), KpUCTAJTIMYecKas pemiérka, CIUIaBbl, CKOPOCTh

XUMHUYECKOU peaknuun

1.2

WIUIFOCTPUPOBATL B3aMMOCBA3bL OCHOBHBLIX XHMHYCCKUX MOHATHH H




IMPUMCHATH O3TU MMOHATHA IMPU OITMCAaHWH BEIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUS DIIEKTPOJUTUYECKON AUCCOLMALMM KHUCIIOT,
LIEJI0YE U COJICH, IOJHBIE U COKpAUIEHHBIE YPABHEHMS pPEaKLMM

HOHHOTO OOMEHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/If/'I

IIOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THUX peaKuHﬁ

1.5

MIPOBOAUTH PAcUEThl 110 YPAaBHEHUIO XUMUYECKOM peakinuu

Ilo temam: «Hemeramiel M mX coemuHeHUsT» W «MeTalipl U HX

COCOAUHCHU A

2.1

XapaKTCPU30BaTh (OHI/ICBIBaTL) o6ume u CHCI_II/I(I)I/I‘-ICCKI/IC XHUMHUYCCKUC
CBOMCTBA IMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
npuMepaMu MOJICKYJIIPHBIX U MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINUX

XUMHYECKUX PEAKIUn

2.2

COCTaBJIATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIINX CYHIECTBOBAHUC

Te€HETUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPpOrHO3UPOBAThb CBOMCTBaA BCHUICCTB B 3aBUCHUMOCTU OT UX CTPOCHHA,
BO3MOXHOCTH NPOTCKAHHUA XHUMHUUYCCKUX HpCBpaIIIeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CIIe/IOBaTh MpaBUJIAM  [OJIb30BAHUS XHMHYECKOH TMOCYA0H
nabopaTopHbIM 000pYJOBaHMEM, a TaKXKe TMpaBUIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIMSIMU 110 BBIIOJTHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMpPAHUIO

ra3000pa3HBIX BEMIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa)

2.5

MPOBOJIUTh PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIH COCTaB
Pa3JIMUHBIX BCHICCTB: PpPaACllO3HABATh OIBITHBIM HYTéM XJiopuna-,
Opomun, womupa, kKapOoHat, (Qocdar, cunumkar, cynbsdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHUS, MOHBI HM3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMuUs U OKpYIKaOILIAsl Cpeay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XxuMuueckux mnonarui: [IJIK

BCIICCTBA, KOPpO3Us MCTAIJIOB

32

[PUMEHSATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON ESITEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OOOOIIEHNE, CHCTEeMAaTHU3AIINIO,

BBISIBJICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3EH — U1 U3YUYCHUSA




CBOICTB BC€IIECTB M XHUMHYCCKUX peaKquI; CCTCCTBCHHOHAYYHEIC
MCTOJbI IIO3HAHHA — Ha6J'IIO,ZleHI/Ie, HU3MEPCHUEC, MOICIUPOBAHUC,

9KCIIEPUMEHT (PEajbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHaanII)HI)IC XUMHUYCCKUC TOHATUA

1.1

IIpenmer xumuu. Poiap XMMHUM B KU3HU 4YelIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o MECTOAaX MO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

ATOoMBI H MOJICKYIJIBI. Xumnueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO-MOHCKyHHPHOC YUCHUC

1.4

XyUMHU4YecKas q)OpMy.]'Ia. BameHTHOCTE aTOMOB XMMHUYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIIICCTB. OTtHOCHUTEILHAS aTOMHasn Mmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 7071 XMMHUYECKOTr0 dJIEMEHTa

B COCAUMHCHNU

1.5

KomnuectBo BemectBa. Monb. MoisipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacd€rel mo dopmynam

XUMHYECKUX COEeIUHEHUN

1.6

DU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMUYECKas PEAKUUsl U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudpukarus

XUMHUYECKHX PeaKIuii (COeTUHEHMS, PA3TI0KEHUs, 3aMEIICHUsI, 00MEHA)

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYIOU, C IIPaBUIIAMHU
pabotel B Jsaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
o0opysoBaHHEM, H3yYe€HHE U ONUcaHue (QHU3UYECKHX CBOMCTB 00pa3ioB
HEOPraHWYECKHX BEIIECTB, HaOMoAcHHE (U3MYecKux (TUTaBICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKe, KUMICHHE U KOHACHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHe CBeud, [pOKaJIMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa ¢ KHCJIOTOW) SBJICHUH, HAOMIO/IEHHME M ONHCAaHUE
NPU3HAKOB TMPOTEKaHHWsS XUMHUYECKHMX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCJIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE Kelle3a C pacCTBOPOM
comu menu(Il), uydyenne cnocoOoB paszeneHus: cMecei (C MOMOIIBIO MarHUTa,
(buIpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeaeHUE

OYHCTKHU HOBapeHHOﬁ COJIH, Ha6JIIOI[eHI/IC 1 OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHUA




OIbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpPaHCHHA MACChl, CO3JaHUC MOI[GJ'ICI71

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxmneiiume NpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT M IpocToe
BemiecTBo. HaxoxkmeHue Kuciopona B Mpupone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Okcuapl. [Ipumenenune kuciaopoga. CrocoObt
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM W MPOMBINUIEHHOCTH. Kpyroopor

Kucaoposa B mpupojie. O30H — auioTponHas MoaupuKalus KUCIopoia

2.2

TennoBoii 23GHEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PEeaKIMU. TOIUINBO: yroJib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CIIOsI

23

Bopopon — snemeHT M npocroe BemecTBo. HaxoxkneHne Bomopona B IPHUPOJE,
¢u3nyeckue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOMYYEHHS.

Kucnots! 1 conu

24

MounsipHbiii 00BEM ra3oB. PacyéTsl N0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Bopa kak pacTBoputTenb. PacTBOpBI.
HaceplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoze M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arps3HEHHE NpUpoIHbIX BoA. OxpaHa M OYMCTKa

IMPHUPOIHBIX BOI

2.6

Knaccugukamus Heopranmveckux coenuHeHuit. Oxcuapl. Knaccupukarnus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. DPu3ndeckue M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyuenue okcuaos

2.7

OcnoBanus. Knaccudukanus ocHOBaHMU: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkatypa ocHoBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHull. [loyyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiatypa kucior. dusudeckue u
XUMHUYECKHE CBoWcTBa KHUCIOT. Psan aktuBHOCTH MeTamiaoB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3nueckMe U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'enernueckas cBsI3b MCXKAY KilaCCaMU HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XVMHMYECKUN  OKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEICHUE  COACpKaAHUA
KHCJIOpO/ia B BO3JyXe, IMOJy4YeHHEe, cOOMpaHMe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (moxapa), 03HaKOMIJICHHE C
oOpa3liaMu OKCHUJIOB M OIHMCAHHE UX CBOMCTB, IOJIy4YeHHE, COOMpaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBHe
Bozopojaa ¢ okcuaoMm menu(ll) (Bo3MOXKHO UCTIOIB30BAHKME BHICOMATEPHUATIOB),
HaOroleHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTallaMu (HaTpUeM M KaJbI[HEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KUCJIOT Y IIEJOYed C MOMOIIBI0 HMHJIMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCcOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT W INEJIOYeH, H3ydeHHE
B3aumojieiicteusa okcuga meau(Il) ¢ pacTBopomM cepHOUM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKIUN HEUTpAIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTala JAPYTMM M3 pacTBOpa COJM, pELICHHE
HKCIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BaxHelne kiacchl HEOPTaHUYECKUX

COEIUHEHUN

[Tepuoaunueckuii 3axoH u [lepuoanueckas cucteMa XUMHUYECKIX JIIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENHLHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBbie TOMBITKH KiIacCH()PUKAMK XUMHUYECKUX dlieMeHTOB. [loHsTHE O
Ipynmnax CXOAHBIX 3JICMCHTOB (IJ_IGJIO‘-IHLIG Hn IICJIIOYHO3CMCIIBHBIC MCTAJLIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble oO0pa3yrT amdoTepHbIC

OKCUABI U TUAPOKCHU/IBI

3.2

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMuyecKux amemeHTos J[. 1.
Meneneesa. Kopotkonepuoanas " JUTMHHOTIEPHOHAS bopMbI
Ilepronnueckoit cucrembl xumuueckux dneMeHtoB .M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HYECKUMI CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aToMHbIX sAnep. M3oronsl. Onekrponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0UeK aToMOB IMepBbIX 20 XUMHUYECKUX D3JIEMEHTOB

Ilepuoanueckont cucremsl .M. Menaeneesa. XapakTrepucTUKa XUMHUUYECKOTO




3JIEMEHTa 1O ero nonoxkeHuto B [lepnoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUsI paauyca aToMOB XHWMHUYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyNNaM M MEpPUOJaM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku M npaktuku. .M. MenneneeB — y4€HbId U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBaseHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTL XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJIEHHS M BOcCTaHOBJIEeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH S3KCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aWMOJCHUCTBHE THUAPOKCHIA LIMHKA C PACTBOPAMM KHCJIOT H
LIEJI0YEH, MPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeTMHEHUS)

9 KUIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKaHUA

BCH_IGCTBO U XUMHWYCCKasA pCaKIusi. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucteMa XUMU4YECKUX 351eMeHToB J[. 1.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOMIOB, KM, KaJdblUs U UX
COEMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUABl XMMHYECKOM CBS3W. THUIBI KpPUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccuduxamnus 1 HOMEHKIaTypa HEOPraHMYECKUX
BEIIECTB (MEXAyHapoaHas W TpUBHAJIbHAs). XMMHUYECKHE CBOWMCTBA BEILECTB,
OTHOCAIIMXCSA K PAa3IM4YHBIM  KJACCaM  HEOPraHWYEeCKHX COEIWHEHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKHX peakuid 1Mo pa3IuyHbIM NMpU3HaKaM (110 YUCTy U
COCTaBy YYacTBYIOIIMX B pEaKLUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
U3MEHEHMIO CTENeHEeH OKHCICHHMS XMMMYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH,

M0 y4YacTUIO Karajau3aTopa). OK30- ¢ JHAOTEPMUYECKHUE  pEeaKIInH,




TCPMOXUMHNYCCKNEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHAYCCKOU pcakuuu

1.4

[Tonatne 00 OOpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lousTre o
TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [IoHaTHe 0 XMMUYECKOM paBHOBECHH.
@akTOphl, BIMAKOIIME HA CKOPOCTb XMMHYECKOM pEaKkIMM U II0JOKECHHE

XUMHUYCCKOT'O paBHOBCCH:A

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLuH, ANIEKTPOHHBI  OayiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIUH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOrO OajaHca

1.6

Teopust 2JIEKTPOIUTUYECKONW TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
Katnonsl, aHnonsl. MexaHn3M AUCCOLMAIIMM BELIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckoi cBs3u. Crenenp auccouuanuy. CUIbHBIC U CIIA0bIe IEKTPOIHTHI.
Peakiun nonHoro obmeHa. YClIOBHS TMPOTEKAHHS PEAKIMd MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBbIE WOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMN H COJIE B CBET€ TMPEACTABICHUN 00 SIEKTPOJMTHYECKON

nucconuanuu. KauectBeHHbIe peakiuy Ha HOoHbL. [1oHsATHE O THapOIN3Ee coneit

1.7

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHM KPUCTATUTMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIelOBaHHWE 3aBUCHUMOCTHU
CKOPOCTH XHWMHUYECKOM peakuuu OT BO3AEUCTBUS pa3iIMYHbIX (DaKTOPOB;
UCCIIEZIOBAaHUE  3JIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
IMCCOIMAINN  KHCJIOT, INenodeil M comel  (BO3MOXKHO HCIOJB30BaHHE
BUJICOMATEPHAJIOB); TMPOBEIEHHE OINbITOB, WUIIOCTPUPYIOUIMX MPU3HAKU
MIPOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIECHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBbHBIX pEaKUMN (FOpEeHHE, PeaKluu DPa3JIoKEHUs, COEIUHEHUs);
pacro3HaBaHHe HEOPraHWYECKHUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIHii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux COCIUMHCHUA

2.1

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckue CBOMcTBa MPOCThIX
BELIECTB — TaJIOTEHOB. XHMHUYECKHME CBOMCTBA Ha [pUMEpe XJopa
(B3auMoOzEHCTBUE C METallJIaMH, HEMeTallaMM, Iieao4amu). XIIOPOBOAOPO.
ConsiHast KMCII0Ta, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. JleiicTBue

XJiopa U XJIOpOBOAOPO/Ja Ha OpPraHu3M YCJIOBCKaA. Baxueimme XJIoOpuJabl 1 HX




HAaXO0XJEHUE B IPUPOJIE

2.2

OObmas xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTpPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (Gu3nueckue cBOMCTBa
MPOCTBIX BEHIECTB — KHCIOPOJAa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHCIopo/a U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/I€ A XHMHYECKHE CBOMCTBA. OKCI/II[BI CCPbl KaK MNOPCACTABUTCIIN
KHCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBONCTBA
(oOmue kak MpenCcTaBUTEN Kiacca KUCIOT U crnenuduueckue). XuMUYECKHue
peakiyu, JIeKale B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMMOJyYeHUS CEPHOM
KHCJIOTHI. HpI/IMeHCHI/Ie. Comnu cepHoﬁ KHCJIOTBI, Ka4Y€CTBCHHAA PCAaKIHA Ha
cyibdar-uoH. HaxoxmeHnue cepbl U €€ COCIMHEHUIN B MpUPOJE. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOLIeH Cpeabl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JIOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MpeA0TBpAaIlleHHUs
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OO6mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pPHbIE CTETICHU OKUCIICHUS. A30T, pacIpoOCTpPaHEHHUE B IPUPOJIC,
¢dusznueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azota B mpuponae. AMMHAK,
ero (u3nYeckne W XMMHUYECKUE CBOMCTBA, MOJy4YeHHEe W npumeHenue. Conu
aMMOHHS, UX (U3NYECKUEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauecTBeHHas peakiusi HA HOHBI aMMOHHUS. A30THas KUCJIOTa, €€ MONyueHueE,
bu3nvecKkue W XMUMHYECKHE CBOWCTBA (00OIIME Kak MPEACTaBUTENs Kiacca
KHCIIOT U crnernuduieckue). Mcnonp3oBaHue HUTPATOB M COJICW aMMOHHS B
KadyeCcTBE MHUHEPAITBHBIX yAOOpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYIKaIOIIeH
Cpelbl COEMHEHUAMH a30Ta (KUCIOTHBIE TOXKAH, 3arpsi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)
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®ocdop, amtorponHsie Moaupukanuu Gocdopa, GusMueckue U XUMHUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcnomb3oBanue ¢docharoB B KauecTBe

MUHEpAIbHBIX YI00peHuit

2.5

Obmass xapaktepuctuka 31neMeHToB I[VA-rpymmbel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIE CTETNICHW OKUCICHUS.  YTIEpOJ, aJUIOTPOITHBIC
Moau(uKaIK, pacnpocTpaHeHHe B TpUpoje, (U3MUeckrne U XUMUYECKUE
cBoricTBa. Ancop6omusi. Kpyrosopot yriepoaa B npupojne. OKcuabl yriiepoaa,
uX (QU3MYEeCKHe M XUMHYECKHE CBONCTBA, EHCTBHME HA >KUBHIE OPraHU3MBI,
IMOJIYUYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKUE HpO6J’IeMI>I, CBsI3aHHBIC C OKCHUIOM

yrinepona(lV); rumoresa ri106anbHOro NOTEIUICHHS KJIMMAaTa; MapHUKOBBIN




adpdexr. YrompHas kucinora W €€ comm, UX (HUINYECKHE U XUMHUUYECKHE
CBOICTBa, MonyueHue U HpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAWIIMHE, MTPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnota). x coctaB u xummueckoe crpoenue. [loHsTHe 0 OuomOormyecku
BKHBIX BCIECTBAX: XHpax, OCNKax, yriIeBOJaX — W WX POJIU B IKHU3HU
yelnoBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckne © XUMHYECKHE CBOWMCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHHUs B mpupoge. OOmme mpencraBieHus 00
okcuae kpemuusi(IV) u kpemuueBoi kuciote. CHIMKAThI, UX UCIOIb30BAHUE B
ObITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelre cTrpoutenbHble MaTepHUAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoOmembr OGe3omacHOro

HCIIOJIB30BAHHUA CTPOUTECIIBHBIX MaTCPUaJIiOB B HOBCG,HHCBHOﬁ KHU3HU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3y4YeHHE 00pa3loB HEOPraHUMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHUE KAa4ECTBCHHBIX PEAKLMW Ha XJIOPU-
HMOHbl M HaOJIOJEHME IPU3HAKOB HX MPOTEKaHMs; OIBITHL, OTpa’KarolIue
¢u3nveckue 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O00pa3laMu XJIOPUIOB
(ranmoreHu10B); O3HAKOMJICHME C oOpa3uamu cepbl U e COeIMHEHUSIMU
(BO3MOKHO  HCITOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOJIOJEHHWE Tpolecca
o0yr/IMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4YeHHE XMMHYECKHUX CBOMCTB pa30aBJICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuMu Ha cCcyiab(par-uoH | HaOIIOACHUE TMpHu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YI0OpEHUH; OIydeHHE, COOMpaHNe, pacliO3HABAHHUE U
U3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE Kauye€CTBEHHBIX DPEAKLUl HAa HOH
aMMOoHMS U ¢ocaT-uOH U U3YUYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); HU3yUYEHHE MOJENeH KPUCTAIUIMYECKUX
pemwéTok anmasza, Trpadura, (QyJIepeHa; O3HAaKOMIIEHHE C  MpPOLEcCOM
azcopOLUMU PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM

MNpoOTHUBOrasa; IIOJIyUYCHHUC, CO6I/IpaHI/Ie, pacro3dHaBaHuC U H3YYCHUC CBONCTB




YIJICKUCIIOTO Ta3a; IMPOBCACHHUEC KAa4YCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n
CUJIMKAT-UOHBI W HU3YUYCHHUC TIPHU3HAKOB HX IMMPOTCKAHUA; O3HAKOMJICHUC C
HpOIIYKHI/Ieﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUE SKCICPUMCHTAJIBHBIX

3aJ1a4 1o TeMe «BakHelIue HeMeTalIbl U UX COSIMHEHU

MeTannsl 1 UX COSTUHCHUS

3.1

OOw1ast XapakTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAaHUU MX
noynoxeHus B Ilepuomuuecko cucreMe XUMHUYECKHX dieMeHToB .M.
Menpeneesa u crpoenns aroMoB. CTpoeHne MeTayuioB. MeTandeckas CBs3b U
MeTalyIn4yeckasl KpHUCTaUIMyecKas pemeéTKa. JIEKTPOXUMUYECKUN  psf

HaHpH}KCHI/Iﬁ MCTAIJIOB

3.2

dusnueckre U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJJIOB. HOHSITI/IG (0) KOppOSI/II/I MCTaJI1JI0OB, OCHOBHBIC CHOCO6BI 3alIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY ¥ IPOMBIIIEHHOCTH

3.3

[lenouynsle MeTayuibl: nosiokeHHe B llepuoamyeckoll cucTeMe XHMHUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCUIbI U
THUAPOKCHUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJZIOB MU HX

COE€IMHEHUN
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[IlenoyHO3eMeENBHBIE  METAUIBI MarHMid M KaJbLUW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMHYECKUX 351eMeHToB [[.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXIeHHE B Inpupoae. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
Margusa MW KaJdbIus. Baxneimmue COCIMHCHUA KaJlbIIUuA (OKCI/I)I, THUAPOKCHUA,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHuit: nonoxenue B Ilepuoauueckoil cucreMe XMMHUYECKMX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHUE aroma; HaxoxAcHHE B Ipupone. dusnueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme XUMU4YeCKUX 3aeMeHToB J[. M.
MeHpeneeBa; CTpoe€HHE aTOMa; HaxOXXJIeHHe B npupoac. DuU3HUECKHE WU
XUMUYECKHUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOJTyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMHi METaJlJIOB U CIUIABOB,
X (U3NYECKUMHU CBOMCTBaMH; H3Yy4YE€HHUE pPE3YJIbTaTOB KOPPO3UH METAIJIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH




B3aUMOJICHCTBUSL OKCHJA Kalblusi W HaTpus C BOAOHM (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HMCCIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mporecca TOpeHHsl Keje3a B KHCIOpoJe (BO3MOXHO MCIOJIb30BaHHE
BHUJICOMATEPHAIIOB); NIPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKLUil Ha MOHBI
(MarHus, Kanblus, adroMuHUs, LMHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ICHNE M OMHUCAHUE NPOILIECCOB OKpAIllMBaHUs IJIAMEHW MOHAMHU HATpHs,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIIOJIb30BaHHE  BMJIEOMATEPHAIIOB);
uccieioBaHre aM(pOTEpPHbIX CBOWCTB THUIAPOKCHJA ATIOMUHHUS U THIPOKCHAA
LIMHKA; pelIeHne dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHelmume Metamibl U

nX COCANHCHUA)

XUMHUs U OKpY’Karolas cpeia

4.1

Hosrie MaTCpHajJibl U TCXHOJIOTIHU. BCH_IGCTBa n MaTcpualibl B HOBC@HHCBHOﬁ
JKU3HU YeJIOBeKa. XUMHS U 300pPOBLE. be3omacHoe HCIOIBL30BaHKUE BEIISCTB U
XHUMHUYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBa;I nmoMomp Ipu XUMHYCCKHX OKOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TI'PaMOTHOCTH.  XUMHYECKOE  3arpsi3sHEHHE
okpyxkaromieit cpeasl [1/IK. Pons Xxumum B pereHun 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HUCTOYHHMKH YTJIEBOAOPOAOB (yrojib, NPHPOIHBIA ra3, He(dTh),

MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbl

MCTAJUIOB, TOJITUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Koa
NMpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHHUS K NIPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa30oBaTebHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zopanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHUM npupoabl, ITOHHUMAHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak obactu COBpPEMECHHOT'O
CCTCCTBO3HAHUs, KOMIIOHCHTA O6H.[CI>1 KYJIbTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB21;

IMOHUMAaHHEC MECTAa XUMHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX MCTOHAaX IIO3HAHHUS, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHUC HUCIIOJIB30BATh MOJCIHN JIIA

00BACHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cthepax mpodheCCUOHATBLHON ACSITENFHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMECHHBIMHA TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHYECKOHU HAayKH, 4YTO IIO3BOJIUT O6y‘-IaIOH_[I/IMC$I paccMaTpuBaTh
XUMUIO Kak cepy cBoe Oymyreit mpodeccuoHanbHON AeSTENhHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO MpeaMeTa

MIPH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIero 00pa3oBaHUs

Brnanenne cucreMod XMMHMYECKUMX 3HAaHUM M YMEHHE IPUMEHSATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOXHEHIIINE XHUMHYCCKHUE IIOHATHS. XHMUYCCKUM JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJTHOPOJIHAS U
HEOJIHOPO/JHAsI CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIPHAST Macca, MOJIAPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpedHssi), XUMHUYECKas
peakuus, peakIuu COCIWHEHUS, pEaKIUUd PA3JIOKECHUs, PEAKITIN
3aMelIeHUs, peakluu OOMeHa, TerioBoi 3(hdeKT peakuuu, 3K30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XUMHYECKOTO
JJIeMEHTa B COCIMHEHUH, MacCcoBasi A0S U MPOLIEHTHAs] KOHLIEHTPAIHS
BEIIIECTBA B PACTBOPE, SIPO aTOMA, DJIIEKTPOHHBIN CJION aTOMa, aTOMHas

op 6I/IT8.J'IB, paauyc aTromMa, BaJICHTHOCTb, CTCICHb OKUCIICHU,




XUMHUYECKasl CBA3b, AEKTPOOTPULATENILHOCTb, ITOJIIPHAS U HENOJISPHAS
KOBaJICHTHAass  CBsA3b, HWOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTa/NIM4ecKass peleéTka (aToMHas, HOHHas, MeTaJUIMyecKas,
MOJIEKYJISIPHAs), MUOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTHYECKAsT  JIUCCOLMAIMSA, peakluu HOHHOro OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMM,  OKUCIUTEINb U
BOCCTAHOBHTENb, OKHMCICHHME M  BOCCTAHOBIICHHE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMblE PpeakivH,
CKOPOCTh XMMH4YECKOW peakuuu, kKatanmsarop, IIJK, kopposus

MCTAJII10B, CIIJIaBbl

2.2

OCHOBOIIOJIATAOIIME 3aKOHbl XUMMHU: 3aKOH COXPAaHEHHMsS Macchl,
nepuoanyeckuii 3akoH J(M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po
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TCOPUU XUMHU: ATOMHO-MOIJICKYJIIpHAs TCOpU-, TCOPUA

3HCKTp0HHTI/I‘ICCKOﬁ JUCConanu

Bnaaenue ocHOBaMU XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOLLIEH:

3.1

YMEHHE NPaBUIIBLHO UCIOIb30BaTh N3yUEHHBIE BELIECTBA U MAaTEPHUAIIBI
(B TOM 4Hclie MUHEpaJbHbIE YAOOpEHHUs, MeTaIbl U CIUIaBBI,
HOPOAYKTHl TEepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHUE 3HAUYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHn3Ma 4eloBeKa; YMEHUE MTPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPY>KAIOILYIO

IPUPOJIHYIO CPETY

3.2

YMCHUEC HHTCIPUPOBATD XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTrUX

y4eOHBIX IPeAMETOB

3.3

HaJIM4YMe OIbITa paboOThl C PA3IMYHBIMM UCTOYHHKAMHU HH(OpMaIu
N0 XMMHUHU (Hay4yHas U HAy4HO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLCHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBaAX, HX
MMPEBPALICHUAX )51 MPaKTUICCKOM IMPUMCHCHUHA n YMCHUC

HUCIIOIb30BaTh €€ IJIs pPEeIICHUA y‘le6HO-HO3HaBaT€HBHBIX 3aaa4

Bnagenne OCHOBaMHM IOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
S3bIKa XMMHUHU JJIS1 COCTaBJICHHUS (POPMYJI HEOPraHMYECKUX BEIIECTB,

YpaBHEHUM  XUMHUYECKHMX  pPEaklMd; OCHOBAMH  XHMHUYECKOM




HoMmeHkatypsl (IUPAC u TpuBHanbHOi)

YMeHne oOBSCHATH CBsI3b MOJOXKEHHs 3JeMeHTa B Ilepuonndeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHMS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsai  s1apa, oOlee Yucio
JJIEKTPOHOB), pACHpPE/IeICHUEM 3JIEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX Tpex NnepruoaoB, Kajlvus U KaJIbIUA

IIpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc atoma, 3JIeKTPOOTPULIATEIbHOCTH),
MMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJOXCHUA JBJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX TNEpPUOAAX U  TJABHBIX

NOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHNYCCKUEC DJICMCHTBI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC pCAKIINN

YMenune ONnpCacCIIATh:

8.1

BAJICHTHOCTh U CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsn

HoHa

8.2

BHUJl XMMHYECKOW CBS3M U THUIl KPUCTAJUIMYECKOW CTPYKTYphl B

COCAUMHECHUAX

8.3

XapaxkTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH )

8.4

OKHCIIUTECIIb U BOCCTAHOBHUTCIIb

YMeHne XxapakTepu30BaTh GU3NUECKUE M XUMHUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, aimas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUd, Kalui, MarHHi,

KaJIbLIUM, aTIOMUHHM, 5KEJIe30)

9.2

CJIOXKHBIX BEILECTB, B TOM YHCJIE HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
mertamuioB [-IIA rpynn, amomunus, meau (II), uunka, xeneza (II u
I1I), okcunpr yriepona (I u IV), kpemuns (IV), azota u dhocdopa (111
u V), cepot (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,

dbocdopHasi, yrojibHast, KpeMHHEBasI KHCJIOTA U UX COJIH)
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MPOTHO3UPOBAaTh M  XapaKTEepU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCIICCTB B




3aBUCHMOCTH OT HX CBOfICTB, BO3MOXHOCTDb MMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHHne COCTaBNIATh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUS peaKHHﬁ, B

10
TOM YHCJIE:
10.1 peaxiuii H'OHHOTO 0OMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI
103 WUTIOCTPUPYIOMINX ~XHMHYECKHE CBOMCTBA WM3yUYEHHBIX KJIACCOB
' (Tpymim) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOMINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BIYUCIITH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIFO XMMHUYECKOT0 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YpaBHCHHUSAM XHMHUYCCKHX PEAKIUH W HAXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOro  TMo3HaHUS (HaOmrogeHwue,
" U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yUYSHUH BEIICCTB U
' XUMHYECKHX SIBICHUN; YyMeHue chopMyaupoBaTh MpolieMy Hu
MPEIUIOKUTH IyTH €€ PEeIICHUs
122 Oe3zomacHOl pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' nocyAoi U 1abopaTopHBIM 000pyAOBaHUEM
IpaBHJIaMu O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3yEeMbIMU
B MOBCETHEBHOM JKU3HHM, TIPABUIAMH TTOBEICHUS B LEISIX cOSpEeKeHUs
13 3I0POBbSI U OKPYKAIOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI HA >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEUIECTB, CIIOCOOOB YMEHBUICHHS] U TMPEAOTBPAILEHUS UX BPEIHOIO
BO3JICHCTBHS
A3 Hannune mpakTU4ecKuX HABBIKOB TUTAHUPOBAHUS M OCYIIECTBICHUS
CIIeTYFOIIMX XUMHUYECKUX IKCIIEPUMEHTOB:
U3YYCHHE U ONHUCaHKe (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (¢u3MYeCKUMH M  XUMUYECKUMHU  SIBICHHUSIMH,  OIBITHI,

WJUTIOCTPUPYIOIIHNE MPU3HAKY MPOTEKAHU XUMUYECKUX PEaKIUn




13.2

U3y4eHHE CIIOCOO0B pa3eIeHUs cMecel

13.3

MOJlyY€HUE KHCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4EeHUE
BOJIOPOJIa U U3YYCHHE €r0 CBOMCTB; MOJYYEHHE YTJIEKHCIOrO ras3a u

HN3YUCHHUC €TO CBOfICTB; MOJIYUCHHUEC aMMHaKa U U3Yy4YCHHUEC €Iro CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JOJen

paCTBopéHHOFO BCIICCTBA

13.5

pUMEHCHNE MHIUKaTOPOB (;maxmyca, METHIIOpaHKa "
denondranenna) s ONpeaeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajljlaMu,
OKCHIaMH MCETaJlJIOB, PacTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa COJIH;
HCCICIOBAaHUC aM(I)OTepHLIX CBOICTB THUAPOKCUIAOB QAJIOMUHHUA U

ITHKA

13.7

pGIHeHI/Ie 3KCHCpI/IM€HTaHLHBIX 3a1a4 I10 TCMaMm. «OCHOBHBIG KJIaCChI
HEOPraHUYECKHUX COEIUHEHHI; «DNEKTPOIUTUYECKAS
aucconuanusay; «BakHeWmme HeMETaIabl W WX COCIUHECHUS,

«Baxneiiine MeTalIbl M UX COCTUHSHUS

13.8

XMUMHYECKHE  OKCIHCPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUs PEaKiMii HOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMd Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HOHBI XJIOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
T'UAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbI[Hs, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yabTaThl dJKCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TaOMUI U BBIABIATh SMIIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKNMHU
SABJICHUSAMH MU ITPOLCCCaAaMU, IPOUCXOOAINIUMHA B MaKpO- U MUKPOMHUPE,

OOBICHATH MMPUYIUHBI MHOT 006p8.31/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHI)IC XUMHWYCCKUC TOHATHUA

1.1

UYucrtsle BemecTBa U cMecu. CriocoObl pa3zieneHus cmeceit

1.2

ATOMBI © MOJICKYJIBL. Xumuueckne dyeMeHThl. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKk0oH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aTOMHAs Macca.
OtHocHuTeNLHAS MOJICKYJIsIpHad Macca. MaccoBas g0as XHMHYECKOTO 3JIEMEHTA

B COCOIMHCHNU

1.5

KomuyecTBo BemecTBa. Monb. MomsspHas Macca. MousipHbIH 00BEM Ta30B.

BzanMocss3b KOJNYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CIMHHAILL BEIICCTBA

1.6

DU3NYECKUE U XUMHUYECKHUE SIBJICHHUS. XUMHUUYECKas peakuus U €€ NMPU3HAKH.

3aKoH COXpaHECHUA MaCChl BEIIECCTB. XumMmudeckue YPaBHCHUA

[lepuonnueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepronnueckuii 3akoH. [lepuoauueckas cucrema XUMUYECKUX diieMeHToB J1.M.
Menpneneesa. Ilepuoasl n rpynmnsl. @U3NYECKHUI CMBICH MOPSIAKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX sijep. M3orombl. DnexktpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKUX DJIIEMEHTOB

[Iepuonnueckon cucremsl [I.1. Menneneesa
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3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEepUoJIOB, Kayus, Kaiublusa (paguyca aTOMOB, 3JEKTPOOTPUILIATEIHLHOCTH,
METAJIMYECKHUX W HEMETAUIMYECKMX CBOMCTB) M HX COCJUHEHHHA B
COOTBETCTBUU C TMIOJOXXKEHHEM »3iieMeHTOB B Ilepuoaudeckoil cucreme u

CTPOCHHUEM HNX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsi3b. KoBaneHTHast (mojisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Metamnmuueckas cBsI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecoJieoOpa3yloye; OCHOBAaHWHA (IIETOYM W HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/IA, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue W XUMHUYSCKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusa WU KaJIbOWsA, aJJiOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznuecknue U XMMHUUYECKHE CBOMCTBa BOAOPOIHBIX COCOUHEHUI HEMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorcTBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(Il, IIT). I[ToydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCHUIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHUU U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMu4yeckre cBoiicTBa cpenux coneil. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIAOOpaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KHCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIY4YCHU MCTAJIJIOB




4.12

I'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCcKUX peakiuid M0 pa3TUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUMX B pEAKIMU BEIIECTB, MO TerioBoMy 3¢(deKty, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

5.2

TennoBoil 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklunu. TepMoXuMuyeckue ypaBHEeHHs
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OKHCIUTETBHOBOCCTAHOBUTENBHBIE peakiMA. OKHCIUTEIN U BOCCTaHOBHUTEIU.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremncHb AUCCoanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU A peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBa;I IMoOMOIIb IMTPHU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawomled cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPerOoTBpALICHUS
[IpenenvHas momyctumass kouuneHtpanus BemiectB (IIK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHuEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUH B
OBITY, MeAWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHMvYCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YIJI€BOAax — U UX

POJIN B J)KU3HU YCIIOBCKA




Pacuérter:

7.1 o popMyiaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM
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