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HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1Mo XMMHHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHWN K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOU
porpaMmMbl OCHOBHOT'O 00111ero o0pa3zoBanus, npencrabieHHbix B ®I'OC 000, a
TaK)K€ Ha OCHOBE (pefepalibHOM padouell mporpaMMbl BOCIHTAHHMS U C YYETOM
KOHLIETIIUYA TpenofaBaHus ydyeOHoro mpeamera «XuMHus» B 00pa3zoBaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 1o XMMuU Ja€T MPEICTABICHUE O 1EJAX, OOIIEH cTpaTeruu 00ydeHus,
BOCIIUTAHUS U Pa3BUTHS OOyYarOUIUXCS CpeICTBaMH Y4eOHOro TIpeIMeTa,
yCTaHaBIMBAET o00sA3aTENIbHOE INPEIMETHOE COJEpKAHHE, IPeayCMaTpUBaeT
pacrpeqieieHde €ro mo Kiaccam MU CTPYKTYpPUPOBAHHME IO pa3fesiaM U TeMam
NporpaMMbl 10 XUMHUH, OINPEIAETsACT KOJMYECTBEHHbIE M KA4YECTBEHHBIC
XapaKTePUCTUKU COAEPKaHUs, PEKOMEHAYEMYIO MOCJIEI0BATEIIbHOCTh HU3YUYEHUS
XUMUAHA C YYETOM MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSA3€H, JIOTHKHU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarouIuxcs, OMNpenesseT
BO3MOXXHOCTH TIpeAMETa JJisl peain3alud TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNIbHOW TMPOTPaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3yibTaTaM OOyYEHHsS XMMHUHU Ha YPOBHE
nejael M3ydeHWs TpeIMeTa U OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIHHOU
JESATEIIBHOCTH 00yYaroIerocs o OCBOCHUIO YISOHOTO COACPIKAHUSI.

3HaHWEe XWUMHUHU CIYXXUT OCHOBOW g (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:



CIIOCOOCTBYET peai3aliii BO3MOXKHOCTEH I caMOpasBUTHS U (HOpMUPOBAHUS
KyJbTYPBI IUYHOCTH, €€ 001el U (yHKIIMOHATLHOW TPaMOTHOCTH;

BHOCUT BKJIaJd B (POpMHpOBaHHE MBIIUICHHUS M TBOPYECKUX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW  JIESITEIIBHOCTH,
AKCTIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IESITEIbHOCTH;

3HAKOMUT CO CHEIMU(GUKOW HAyYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €JMHCTBO MPUPOIbI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM
ATaroM

B (pOpMHUPOBAHNU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YYarOIIUXCS;
croco0CcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHue 00yJaIOUUXCSl.

JlaHHBIC HampaBjieHUS B OOYYEHHM XHMHH OOCCIEeUHBAIOTCA crHenudukon
COJIEpKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABISETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKHW XMMHH Ha ONpeeaEHHOM dTare e
pa3BUTHSL.

Kypc Xxmmuu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa30oBaHHS OPUSHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBI IEPBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMUHU.

CtpykTypa colep>KaHusi MPOrpaMMbl MO XUMHUU CHOPMUpPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuto. CoaepkaHue CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHSATHUN 0 XUMHUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMBI IIOHSITHN O XUMHYECKOMN
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona . 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YUCHHA O CTPOCHHUH aTOMaA U XUMHUYECKOM CBiA3U,



— TpeICTaBIeHUN 00 AMEKTPOIUTUICCKOMN TUCCOIMAIIAN BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE 3MIIMPUYECKHA MOJYYECHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS ITOCJIEAOBATEIBLHO OT OJIHOI'O YPOBHS K
JIPYroMy, BBITIOJNHSS (GYHKIUA OOBSICHEHHUS W TPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEHN MPAKTUYECKOTO MTPUMEHECHUS U TIOJTYUYCHUSI N3y4aeMbIX
BEIIICCTB.

OcBoeHune mporpaMMbl IO XUMHH CIIOCOOCTBYET (hOPMHPOBAHUIO TIPEICTABICHUS
0 XMMHUYECKON COCTABIAIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM
MIPUPOABI, IEHHOCTHOTO OTHOIIEHHSI K HAYYHOMY 3HAHUIO U METOJAaM IO3HAHUS B
Hayke. M3ydeHuWe XWMUM TMPOUCXOJUT C TPUBICUYCHUEM 3HAHUM U3 paHee
M3YUYEHHBIX YUEeOHBIX IpeaAMETOB: «OKpyKarIui Mup», «buonorus. 5—7 kinaccei»
n «Pusuka. 7 Kjiaccey.

[Ipy M3ydeHUH XUMHUHM TPOUCXOIUT (POPMHUpPOBAHHE 3HAHUN OCHOB XUMHYECKOMN
HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUICCKON JEATEIbHOCTH
YyeJoBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpBbI. 3ajadya yueOHOTo
npeaMera  COCTOMT B (DOPMHUPOBAHMHM CHUCTEMBl XHUMHUYECKHMX 3HAHUH —
BOKHEUIMX (aKTOB, TOHSATHUM, 3aKOHOB M TEOPETHYECKUX IOJOKECHUH,
JOCTYITHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIICHNHM K HAyYHBIM METOJaM II03HAHWUS TIPU M3YYCHUH BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUH MO3HABATEIBHBIX YMEHUN U
WX TPHUMEHEHHH B Y4YCOHO-TIO3HABATCIBHON HM  Y4eOHO-MCCIIEIOBATEIHLCKOM
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
IIOBCEIHEBHOM KU3HU.

[Ipy wW3ydYeHWHM XHMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YCHUE MPUOOpEN TaKue 1eIH, KaK:

— ¢hopMHpOBaHHE  WHTEIUICKTYaJdbHO  PA3BUTOM  JIUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHIO PEIICHUH,

CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;



— HampaBJICHHOCTh OOyUYEHUsI HA CUCTEMaTHYEeCKOe MPUOOIeHHnEe 00yJaromuXcs K
CaMOCTOSITENIbHOM MO3HABATENFHOM JIEATENbHOCTH, HAYYHBIM METO/IaM IMO3HAHUS,
bopMHpYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieueHne YCJIOBHUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO OO0YYarOIIMMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢opmupoBanre  oOmiel  (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATH U OICHUBATh SBIICHUS
OKpY’KaIOIIer0 MHUpa, WCHOJb3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh HUX IpPHU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— ¢popMUpOBaHUE Yy OOYYAIOMIMXCS T'YMAaHHUCTUYECKMX OTHOLIEHUHM, NMOHWMaHUs
LHEHHOCTU XMMHUYECKUX 3HAHUU JUIsl BBIPAaOOTKH HKOJIOTUYECKHU 1LIETIECO00Pa3HOrO
MOBEICHUSI B OBITY M TPYIOBOW [EATEIBHOCTH B IIENIAX COXPAHEHUS CBOETO
3I0POBBS U OKPY’KaIOLEH IPUPOTHON Cpeibl;

— pa3BUTUE MOTHUBAIMU K OOYUYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpOGMiIs W HANpPaBICHHOCTH JalbHEHUIIETo
oOy4eHus.

OO1ee 4nca0 4acoB, OTBEAEHHBIX AJI M3YYEHHUS XUMHUHM HA YPOBHE OCHOBHOTO
oOmrero obpazoBanusi, coctapisieT 128 wyacoB: B 9 kiacce — 64 yacoB (2 4daca B

Henento), B 10 kiacce — 64 yacoB (2 yaca B HEJEIO).



COILEPKAHUE OBYUEHUS
9 KIIACC
IlepBoHauyajibHbIE XUMHYECKHE OHATHSA
[Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. XMMUS B CUCTEME HayK. Tena u
BelecTBa. Pu3MUEeCKUe CBOMCTBAa BEIIECTB. ATrperaTHOE COCTOSHUE BEIECTB.
[TonsiTue 0 Meromax mo3HaHus B XUMuHU. YucTele BemiecTBa U cMecH. CriocoObl
pa3aeneHus: CMeCeH.
ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 1eMeHThl. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB.
[IpocThle U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Xumuueckas ¢opmysna. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.
KomnuectBo BemectBa. Moib. MoisipHass Macca. B3auMOCBSI3b  KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmyiam
XUMHUYECKUX COCTMHEHUH.
Pu3NYEeCKUE U XUMUYECKUE SIBJICHUS. XUMUYECKask peakius 1 €€ MprU3HaKu. 3aKOH
COXpaHEHUs Macchl BellecTB. XHUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIeHUsI, 0OOMEHA).
Xumuueckuii IKCnepumenm:
3HAKOMCTBO C XUMHUYECKOM IMOCYyJI0M, NpaBuiamMu padbOThl B J1la0OpaTopuu M
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYJIOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3slOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3oKeHHE THUAPOKCHUIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,

BbINIApUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEAECHUE OUYMCTKH MOBAPEHHON
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COonM, HaONIOACHHE W  OMNHCAHWE  PE3yJbTaTOB  MPOBEACHUA  OIBITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Baskneiinmue npeacTaBUTE M HEOPraHNYECKUX BelleCTB

Bo3gyx — cmech ra3oB. CocraB Bo3ayxa. Kucimoponm — 3ieMEHT W mpocToe
BelecTBo. Haxoknenue kucimopona B Tpupoae, (U3MUYECKHE M XUMHUYECKUE
cBorictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJIyYeHHUs] KUCIopoda B J1abopaTOpuud W TPOMBINUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINS KHCIOPO/Ia.

TennoBoi 3(hPeKT XUMUUECKON peaKkuu, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
DHAOTEPMUYECKHAE peakuuu. TOIUIMBO: Yrojlb MU METaH. 3arpsi3HEHHE BO3/yXa,
YCWIEHHE MMAPHUKOBOI0 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Boxopox — 3ieMeHT U mpocToe BelecTBo. HaxoxkaeHue Boaopona B IPUPOZE,
¢uznyeckue M XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI IOJyYEHHUS.
Kucnots! u conu.

Mosnsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boaa kak pactBopurens. PactBopel. Hackiennsie n
HEHACBIIICHHbIE pAcTBOpBl. PacTBOpuMOCTh BemiecTB B Boae. MaccoBas J0Jis
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpoB
B NPUPOJE U B KU3HMU uesoBeka. KpyroBopoT Boabl B IpHUpoAE. 3arps3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranumdeckux coeauHeHuid. Oxcuabl. Knaccudukanus
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBIE, KHUCJIOTHbIC, aM(oOTepHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue M XUMHUYECKUE
CBOICTBA OKCUJIOB. [lonyueHune okcuaos.

OcnoBanus. Knaccugukaius ocHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHni. PuU3NUeCKMEe M XUMHUYECKHE CBOMCTBA OCHOBAHUMU.

[TosryueHnue ocHOBaHHUM.



Kucnotel. Knaccudukamus xucmor. Homenkmarypa kucnor. dusmdeckue u
XAMHUYECKHE CBOMCTBAa KuUCIOT. Psan aktuBHocTm MetaiuioB H. H. bekerosa.
[Tony4yeHne KACIIOT.

Conmu. Homenknatypa coseil. ®u3nueckue M XUMHUYECKHE CBOMCTBa COJIEH.
[Tonmyuenue conen.

['eHeTnuecKas CBSI3b MEXKY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHU.
Xumuueckuii IKcnepumenm:

KAaUEeCTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpPOJa B BO3AYyXE, IOJIy4YEHUE,
coOWpaHue, pacrno3HABAaHUE M W3YUYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHE, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJiopoja (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHHME OCOOCHHOCTEM pPACTBOPEHUSI BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJIaMU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKW WHJIMKATOPOB B PacTBOpaxX KUCIOT U IIEIOYEH,
u3ydeHue B3zaumojieiictBus okcuga memu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3alyu, TMOJTYyYEeHHUE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/lla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad MO TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX
COCIVHEHNI.

Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucrema XUMHUYECKHUX JIEMEHTOB
. 1. MenpaeneeBa. CTtpoeHue aToMoOB. XUMHYeCKasi CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PEAKIUH

[lepBble TOMBITKH KIACCU(DUKAIIUU XUMUYECKUX AIeMeHTOB. [loHsTre o rpymmax

CXOOJHBIX JJICEMCHTOB (IHCJ'IO‘IHBIC Hn IMCIOYHO3CEMCIIbHBIC MCETAJJIBI, TI'daJIOI'CHBI,
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WHEPTHBIC Ta3bl). OJEMEHTHhI, KOTOpbhle 0O0pa3zyloT amdpOTepHbIE OKCHIBI U
TUJIPOKCHUIBI.

[lepnognuecknili 3akoH. Ilepuommyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB /.
N. Menneneena. Kopotkoneprnoanas " JUTMHHONIEPUOIHAS dbopMbI
[Tepuoanueckoit cucremMbl XUMHUYECKUX 3yeMeHTOB [, 1. MenneneeBa. [lepuonsl
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHUE
AJEKTPOHHBIX ~ 000JI0OYeK aToMOB TEpBbIX 20 XUMHUYECKHX  DJICMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.
3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHMHYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IIEPUOJAM.

3nauenue llepuomnueckoro 3akoHa u Ileprmonnueckoil CUCTEMBl XHMHYECKUX
DJIEMEHTOB JUIA pa3BUTHSA Hayku W npaktuku. [[. U. MenaeneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass  cBs3b. KoBajeHTHas (mosisipHass W HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. I[Ipoueccs
OKHCJICHUS W BOCCTAHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

uM3yuyeHHe oOpa3loB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICUCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaAaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesricnpeomemmnuwie céasu

Peanuzanusi MeXNpeAMETHBIX CBSI3€M MOpH HM3yYEHUHM XHUMUU B 8§ Kjacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOMMUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX PEAMETOB

CCTCCTBCHHO-HAYYHOI'O IIUKJIA.
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OO1ue ecTeCTBEHHO-HAY4YHbIE TOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHalln3, CHUHTE3, KiaccUu(UKalus, MEePUOANYHOCTb, HAONIONECHUE, HKCIEPUMEHT,
MOJICTTUPOBAaHHUE, U3MEPEHUE, MOICITb, SIBJICHHE.

®dusuka: martepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIWJ, WU30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJa, DJICKTPUYCCKUU 3apsili, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Ta3, (HU3MYECKWe BEIWYMHBI, €IMHUIIBI
U3MEPEHHsI, KOCMOC, TIJIaHEeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIE

HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

10 KJIACC

BemrecTBo u xXumMmu4eckasi peakuus

ITepuonnueckuii 3akoH. I[lepuomnueckas cucTemMa XHUMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHYECKMX OJJIEMEHTOB TIEPBBIX TPEX IIEPUOJIOB, KA, KalblUs W HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKCHHEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUJbl XUMUUECKONU CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOW PEIETKM W BHUIA
XUMHUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKUX BEIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanyss XUMUYECKUX pPEaKIUui MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMUA BEHIECTB, MO TemIoBoMy 3ddexTy, o
M3MEHCHHIO CTEIICHEeH OKHMCIICHHS XHUMHYECKHUX JJIEMEHTOB, MO OOPAaTHMOCTH, IIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE

YpaBHECHUSL.



[TonsiTue o ckopoctn xumuueckond peakuuu. [loHste 006 o0OpaTUMBIX U
HEOOpaTUMBIX XMUMHYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTepOTEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE 0 XUMUYECKOM paBHOBecHH. PaKTOPBHI,

BJIIMAOIIME HAa CKOPOCTb XUMHUYECKOMN p€akioyn H IIOJOKCHHUC XHMHNYCCKOIO

paBHOBECHSI.
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuu, AJIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIIHH. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKlMid C  HUCIIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUUECKOW MUCCOLUUALMU. IDIEKTPOJIUTHI W HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenpb qucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.
Peakiuu moHHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaKlMid HMOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOMCTBa KHCIOT,
OCHOBAaHMW W COJIeM B CBETE€ MPEACTaBICHUNA 00 3ICKTPOJTUTHYECKON
nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [[oHSITHE O THAPOIU3E CONEH.
Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIETISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX BEILIECTB
— METaJVIOB W HeMeTauioB (rpaduta M anmasa), CIOXKHBIX BEIIECTB (XJIOpHUaa
HATpHUs), WUCCIECIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHWMHUYECKOW peakiuu OT
BO3JICUCTBUSI  PA3MYHBIX  (PAKTOPOB, HCCIIEAOBAHUE  AJIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MpoIllecca AUCCOLMAIMKA KHUCIOT, IIeJoYed u coJied
(BO3BMOXKHO  HCHOJIb30BAHME BHUJCO MAaTEpUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TNPOTEKAHHWS  peakluuid  HOHHOTO  oOMeHa
(oOpa3zoBaHue ocajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHUWE BOJbI), OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 33]1a4.

Hemerajibl u Mx CoOeANHCHUA
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OOmrast  xapaktepucTuka TamoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (u3NYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlloreHoB. XHUMHUYECKHME CBOMCTBA Ha TMpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHW3M 4elioBeka. BaxHeimine XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka djeMeHTOB VIA-rpynmnbel. OcoOEHHOCTH  CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKUE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMU4eckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (U3NYECKUEe U
XUMHYECKHe cBOcTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucioTa, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakllvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOcO0a MOJYYEeHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKus Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHH B Mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKaroIled Cpelbl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE JI0XK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO61as xapakrepuctuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHMA. A30T, pacmpoCTpaHEHHWE B MPUPOJIE,
dusznyeckne u XxuMudeckue cBoicTBa. KpyroBopot a3ora B mpupoae. AMMUakK, ero
dusznyecKkre U XMMHUECKHUEe CBOMCTBA, oMy4YeHue U mpuMeHnenue. Conu aMMOHMS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMu4ecKkoe 3arpsi3HeHHe OKPYKarollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3/ayXa, MOYBHI U BoAoéMoB). docdop,

ajuioTponHeie Moaudukanuu docdopa, Puznueckne M XUMHUYECKHE CBOMCTBA.
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Oxcun docdopa (V) u dhochopras kuciora, GU3NIECKne 1 XUMHUIECKHUE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.
OO6mast xapaktepuctuka djeMeHTOB [VA-rpynmnbel.  OcoOEHHOCTH — CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHMS.  YTIEpoHA,  aUIOTPOITHBIE
MOAM(UKALIUM, PACHPOCTPAHEHHE B MpuUpoje, (U3NYECKUE U XUMHYECKHE
cBoiicTBa. Ancop6buus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nYecKkue W XWMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MBEI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a r1i00anibHOTO TMOTEIUICHWS KIMMAaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa v €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJILCKOM
XO35UCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPTaHMYECKHX BEIECTBAX KaK O COEIUHEHHUIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTb),
MPOAYKTHl UX TepepaboTku (OEH3MH), UX POJib B OBITY U HPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢pu3nueckue U XUMUYECKUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
CoenuHenust kpemHus B npupoje. OOmue npeacraBieHus 00 OKCHIE KPEMHHS
(IV) u kpemuueBoit kwuciore. CuUIUKaThl, WX UCIOJb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNnbHbIe MaTepHualibl: KepamHuKa, CTEKJIO,
EeMEeHT, OeToH, xene300eToH. I[lpobiembl 0€30macHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

HM3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB

HNX TIPOTCKAHMA, OIIBIThI, OTpPaKarOomIruec (1)I/I3I/I‘IeCKI/I€ U XHMMHYECKHE CBOMCTBA
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TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpaslamu ceppl H €€  COEQUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JIeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHON KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
MOH W HaOIIoJeHHe MpHU3HaKa €€ MPOTeKaHHs, O3HAKOMJICHHE C (U3UYECKUMHU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHHA (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHue,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YECHUE MOJIEIIer
KPUCTAJUIMUECKUX PEImETOK anmasa, Trpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakUuid Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUM HX
nojnoxxeHuss B llepuoguuecko  cuUCTeME€  XUMHUYECKMX  3JieMeHTOB /I,
N. MenaeneeBa u ctpoeHust aroMoB. CTpoeHrne MeTauioB. Merajunueckas CBA3b
U METAUIMYECKAs] KPUCTAJUIMYECKass pEemeETKA. OINEKTPOXUMHUYECKHU  PAI
HaMnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,

OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.
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[Ilenounbie MmeTauibl: MoJoxkeHUe B llepuoanveckoil cucTeMe XHUMHYECKUX
sanemeHToB J[. WM. MenaeneeBa, CTpoeHME HMX aTOMOB, HAaXOXIAEHHUE B IPUPOJE.
dusznyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbl U
TUJAPOKCUILI HaTpuss W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB MU HX
COEeJIMHEHU.

[IlemoyHO3EeMENBHBIE METAUIBI MATHUN U KaJbLMU: T10JI0KEHUE B [lepuoanueckon
cucreMe xumuueckux saeMmeHToB J[. WM. MenaeneeBa, CTpoeHHE HX aTOMOB,
HaXxO0XJeHUE B npupojie. Puzndeckue U XUMUUYECKHUE CBOMCTBA MarHus M KaJIbIUs.
Baxnelme coenuHeHus Kablus (OKCUM, TUAPOKCUI, coin). KECTKOCTh BOJBI U
CIIOCOOBI €€ YCTPAHEHMUS.

AJIOMUHUN: ToJIo)KeHUEe B Ilepruoanueckoi cucteMe XMMUUYECKUX 3JeMEeHTOB /l.
W. MenneneeBa, CTpoeHHME aToOMa, HAXOXIECHHE B Ipupone. PuznUeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJTIOMUHUS.

Kenezo: monoxenue B llepmoamyeckonl cHCTEME XUMHUYECKHX 3JJIEMEHTOB [l.
N. MenaeneeBa, CTPOCHHWE aToMa, HaXOXJAEHHWE B Mpupoje. PU3NUECKUE U
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUIbl, TuIpoKcU bl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHUE C 00pa3llaMu METAJUIOB U CIUIaBOB, MX (DU3NYECKUMU CBOMCTBAMHU,
M3y4YeHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO  HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIa KaJbLIUs U HATPUS C
BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HCCIEIOBAHUE CBOWCTB
J)KECTKOM  BOJBI, MpoIlecca TOpPEHUs JKeje3a B KHUCIOpoJe  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peaKIUii Ha MOHBI: MarHus, KajabllUs, aTlOMUHMS, IMHKa, kene3za (II) u xenesa
(ITI), mequ (II), HaGmromeHne W OMHICAHHWE TPOILECCOB OKPAITUBAHUS TUIAMECHH
WOHAMHU HATPUS, KIS U KaJIbIUs (BO3MOKHO MCITOJIb30BAaHUE BUICOMATEPHUAIIOB),

uccienoBanne am@OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHUHHUS W THAPOKCUIA
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LMHKA, pEUIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilre MeTaibl 1 UX
COEIMHEHHUSD.

XuUMHUA U OKPYKAKIIas cpeaa

BemecTtsa u Marepuansl B IIOBCEAHEBHOW JKM3HM 4YellOBEKa. besomacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHMUYECKUX peakuui B ObITy. IlepBas momouns npu
XUMHUYECKUX 0XKOTax U OTPaBJICHUAX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyKaromlel cpeasl (mpenenbHas AOMyCTUMAs
KOHIIeHTpauus Bemects, aanee — [1JIK). Ponb xumuu B pemieHnn 3K0J0THYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE
MaTepHabl).

Mescnpeomemnbnie ceasu

Peanuzanmss MeEXNpeAMETHBIX CBSA3€M IpU HM3yYEHHMM XUMUM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUH, SBISIOIUXCS CUCTEMHBIMU JUISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HaY4YHbIE MTOHATHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TeOpus,
aHallu3, CHUHTE3, KJacCU(pUKalus, NEPUOAUYHOCTb, HAONIONECHUE, HKCIEPHUMEHT,
MOJICJIMPOBAHUE, HW3MEPEHHE, MOJeNb, SABJICHHE, NApPHUKOBBIM 3D PexT,
TEXHOJIOTHsI, MATEPUAJIBI.

®duzuka: marepus, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, U30TOIIbI,
PaOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOJTHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢otocunres, apixaHue, Ouochepa, BSKOCUCTEMA, MUHEPAIbHbBIE

y,HOGpeHI/IH, MHUKPOIJICMCHTBI, MAKPO3JICMCHTEI, ITMTATCJIBHBIC BCIICCTBA.
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['eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOIBI, IOJIE3HbIE

HCKOMaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O 00ILIEro 00pa30BaHus
JIOCTUTAIOTCS B X0Ji¢ OOyYeHUS XMMHUHU B €IMHCTBE YUeOHON M BOCHHUTATEIHHOU
NEeATEIbHOCTH B COOTBETCTBUM €  TPAaJULUUOHHBIMH  POCCHUCKHUMH
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPHUHATBIMU B
oOmiecTBe MNpaBWIaMM M HOPMAMH IIOBEICHHMS M CIIOCOOCTBYIOT IIpoLEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AaLIUN O0yUYaOIIUXCSl.

JIn4HOCTHBIE pe3ynbTaThl OTpaXaroT TOTOBHOCTh oOyuaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlMH U
pacLIMpPEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLICHUS] K OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY H
HAay4YHOMY HAacJIE[IMI0, IIOHMMAaHHs 3HA4YCHUS XUMHYECKOM HAyKM B HKU3HU
COBPEMEHHOr0 OOWIECTBA, CIIOCOOHOCTH BIJIAJETh AOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

IIPEICTABIICHNS O COLMAIBHBIX HOPMax M IpaBUiIaX MEXIMYHOCTHBIX OTHOLIECHUI
B KOJUIEKTMBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM,
y4eOHOUCCIEI0BATENbCKOW, TBOPYECKOM M JOPYrMX BUAAX JESTENbHOCTH,
TOTOBHOCTH K pa3sHOOOpa3HOM COBMECTHOM NEATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUH XWMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHMM  Y4E€OHBIX TPOEKTOB, CTPEMJICHMS K B3aWMONOHHMAHHUIO |

B3aMMOIIOMOIITY B MPOIIECCE ITOM YyUEeOHOM NeaTeIbHOCTH, TOTOBHOCTH OIIEHUBATh
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CBOE MOBEACHUE M TMOCTYNKH CBOUX TOBAPHUILEH C MO3ULMH HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE W XUMHUYECKOW peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJISIOIIUE
OCHOBY Il TIOHUMAaHUsI CYIIHOCTH HAyYHOM KapTUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHON CPEeIOi, O POJIM XMMHH B TTIO3HAHUH ITHUX 3aKOHOMEPHOCTEH;
MO3HABATENIbHBIC MOTHBBI, HAMPABJICHHBIE HA TMOJYYECHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE sl OOBACHEHUS HAOJIOMAEMBIX MPOIECCOB M SIBJICHUM,
MO3HaBaTeIbHOM, MH(GOPMAIIMOHHOW M YHUTATEIbCKON KYyJIBTYpPbhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM paboOThl C Y4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEpPaTypor, JOCTYIIHBIMH TEXHHYECKMMH CpPEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOyYEeHHMIO U T[O3HAHWIO, JO003HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEI0BATEIIbCKOMN
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHusi  KYJbTYPbl  3/I0POBbSI:OCO3HAHHE IICHHOCTH  JKH3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHU Ha 370pOBbIN 00pa3
YKW3HHU, OCO3HAHUE MOCIICICTBUI U HENIPUATHE BPEIHBIX MPUBBIUCK (YIIOTpEOICHUS
aJIKOroJisi, HApPKOTUKOB, KYpEHHs), HEOOXOJUMOCTU COOJIIOJACHUS TMPaBUI
0€30MacHOCTH MPU OOPAIICHUN C XUMUYECKUMU BEIIECTBAMU B OBITY U peajibHOM
JKU3HH;

S) Tpya10BOIr0 BOCIIUTAHUS:

WHTEpPEC K MPAKTUYECKOMY M3YyUYCHHUIO MpoQeccHuil W Tpyla pasiInyHOTO pPOa,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBON NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUM MO XWMHHM, OCO3HAHHBIA BBIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX

MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
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yCHENTHON TPOo(heCCUOHATBFHON ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATLHOM CpefIe;

6) DKO0JIOTHYECKOr0 BOCIIMTAHHS

HKOJIOTHYECKH IEJIeCO00pa3HOE OTHOIICHNE K MPUPOJIEe KaK NCTOYHUKY KM3HU Ha
3emsie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHHE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOoro o00pasza JKW3HU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY
bU3MYECKOMY W TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBwJI O€30MMaCHOTO MOBECHUS PU PadOTEe C BEIIECTBAMH, a TAKKE B CUTYAIIHsIX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMCHSTh 3HAHUS, IOJydacMble TPH HW3YYCHUH XUMHUH, IS
pelieHus 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOHON CPEIOi, /1JIsi TTOBBIIIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPBI, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,

KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTampenMeTHBIX — pe3yJbTAaTOB  BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT H JIPYToe.), KOTOPhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATHUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAayYHOW KapTHUHE MHpA, M YHUBEpCAJIbHbIC yUeOHbIC MEeWCTBHS (ITO3HABATCIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpbIE oOecneunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHWIO M OCYIIIECTBJICHHUIO Y4eOHOM
NEeSTeTLHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHUSI MCTOJB30BaTh MPUEMBI JIOTHYECKOTO MBIITUICHHUS] TP OCBOCHUU 3HAHUM:

PACKpPLIBATb CMBICII XUMHUYCCKUX MMOHSATUM (BBII[GJ'ISITB HNX XapaKTCPHBIC IIPU3HAKU,
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YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMHU MOHATHUSIMU ), UCIIOJI30BATh MOHATHS IS
OOBSCHEHUS OTIEIBHBIX (DAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPHUH
Ui KiIaccuUKAMM  XMMHYECKHMX  BEIIECTB M XUMHUYECKUX  pEeaKIuii,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHE pacCyk AeHUS (MHIYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS,

YMEHHE TPUMEHSThL B TMpoOlLEeccCe TO3HAHUS TMOHATUS (IpeAMETHhIE U
MeTalpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XMMUH,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMHu4eckas (opmylia W YypaBHEHUE
XUMHUYECKON peakiuy — MpU PEIICHUH Y4eOHO-TT0O3HABATENIbHBIX 33724, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKK M3y4aeMbIX OOBEKTOB XMMHYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCH B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa MO0 IUJIAHUPOBAHUIO, OpPraHUW3alldd U  TMPOBEICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpaATh, AaHAIM3UPOBATH W  HMHTEPIPETHUPOBATH  WHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPEUMBYIO U

HEJI0OCTOBEPHYIO UH(OPMAIIHIO;
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YMEHHE NPHUMEHSATh pa3IdyHble METOAbl M 3alpochl MPH IMOUCKE M O0TOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAIUU U
WLTIOCTPUPOBATh peEIIaeMble 3a/adydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE  HCIOJb30BaTh M  aHAIM3MpOBaTh B  Mpollecce  ydyeOHOW U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa Ha COCTOSIHME OKpY)Karolled HpHUpPOIHOM
CpEIIBl.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

YMEHHMsI 331aBaTh BOIPOCHI (B XOJi€ AMaiora M (Wiu) JTUCKYCCHH) IO CYIIECTBY
oOcyxaaeMoil Tembl, (OPMYIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHHUsI TIPEJICTABIATh OMyUYEeHHBIC PE3yIbTaThl MO3HABATEIBHOMN JEATEIHHOCTH B
YCTHBIX U TMUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAINI0 PE3yIbTaTOB BBIMOJHEHUS
XUMHUYECKOTO IKCIIEpUMEHTa (J1abOpaTOpPHOTO OMBITA, JAOOPATOPHOI pabOTHI 1O
HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHHMsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKaMH B  COBMECTHOM
MO3HABATEIbHOM M HMCCIIEOBATENBCKOM  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKUX TPOOJIEM Ha OCHOBE yu€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE NelCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsITh IENH JCSITeNbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO

NesATEIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yueOHbIX U
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IIO3HABATENIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHAA C YYETOM
IOJIy4YEHUS] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATb COOTBETCTBUE IIOJIy4YECHHOI'O DPE3YyJIbTAaTa 3asABICHHON LEIH, YMCHHE

HCIIOJIB30BATh U aHAJIM3UPOBATE KOHTCKCTHI, ITPCAJIaracMbIC B YCIIOBUHA SaHaHHﬁ.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO 00A3aTEILHOTO COJEpKaHUs,
YCTaHOBJICHHOTO JaHHOW (enepaipbHON paboyeil mporpaMMoil, BBIIEISIOT:
OCBOCHHbBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHMS, YMEHUS M CIIOCOOBI JIEWCTBUIA,
cnenu@uueckue s MpeIMeTHOW obmactu «XUMHS», BUIbI ACSITEIBHOCTU IO
NOJIYy4YEHUI0 HOBOTO 3HAHMS, €ro WHTEpHpeTauuy, MNpeoOpa3oBaHUIO U

IIPUMCHCHHIO B PA3JIMYHBIX y‘-I€6HI>IX " HOBBLIX CUTYallUAX.

K xoniy oOydeHus B9 KJjacce mpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpheIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSATHH: aTOM, MOJICKYJIa,
XUMHUYECKUH JJIEMEHT, TPOCTOE BEIIECTBO, CJIO)KHOE BEIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAas AaTOMHAas W
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHHE, COJIb, JJICKTPOOTPUIIATECILHOCTh, CTEMEHb OKHCJICHUS, XHMHUYECKasI
peakius, KiacCu(pUKaIms PeakIuii: peakiiud COSANHCHHS, PEaKIINN Pa3I0KEHUS,
peakiuu 3aMeleHus, peakiuu OOMEHa, JK30- M JHJAOTEPMHUYECKHUE PEaKIINH,
TeII0BOM A(PEeKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTaNb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApHAs W HEMOJSpHAs
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBasi 0
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsI) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUYECKUX TIOHITHI U TPUMEHSTH 3TH

MOHATHSI TIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;
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WCITOJIP30BAaTh XUMHUYECKYI0O CHMBOJIUKY JJISI COCTaBJIeHUS (POpPMyIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPEIENISTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJIEHUS] DJIEMEHTOB B OMHApHBIX COECIMHEHHUSIX, MPUHAMIEKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIACCy COEAMHEHMM 1o QopMynaM, BUJ XUMHYECKOU CBS3H
(KoBaJIeHTHasl U HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpeiBath  cMmbicn  llepuommueckoro  3akona I WM. Menpgeneena:
JEMOHCTPUPOBAaTh  [OHHMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJOKeHus B llepuogumueckoil cucreme, 3aKOHOB
COXpaHEHUs MAacCChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4€HUs, 3aKOHAa ABOTAIpO;

ONMKCHIBATh U XapaKTEpH30BaTh TabIMuHyro ¢opmy llepronnyeckoil cucTemsl
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJaBHAs moArpyimna (A-rpymnma)» u
«mobounas moarpymnmna (b-rpymnma)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTD
o003HaueHus, KoTopble wumeroTrcs B Tabmuue «llepuoamueckas cucrema
xuMuueckux snemeHToB JI. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLiee 4ucio
AJIEKTPOHOB U pACTIPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

Kiaccu(pUIMpoBaTh ~ XMMHYECKHE  DJIEMEHTHI, HEOPraHWYeCKHE  BEIECTBa,
XUMUYECKUE PeaKlnH (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEaKLMU BEIIECTB, 11O
TerioBoMy b dEKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TMOATBEPKJAasi ONUCAHUE MPUMEPAMH MOJIEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILCHUIA B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU

peaKIvu;
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MPUMEHSTH OCHOBHBIC OIEpAIlMM MBICIUTEILHON NESITEIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMAaTH3aluI0, KIACCU(DUKAIINIO, BHISBICHUE
NPUYUHHO-CIEJCTBEHHBIX CBSI3¢M — 11  M3YYEeHHS CBOMCTB BEUIECTB U
XUMUYECKUX PEaKIHi, ECTECTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIIOACHHE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

CJIeIOBaTh TMpaBWJIaM TIOJIb30BAaHUS XHMMUYECKOW MOCYAOM U J1abOpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSIMUA 110 BBINOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IIO
MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEMICCTB (BOMOpOJA M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEI[ECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCJIOT C TOMOIIBI0 HHIWKATOPOB

(;makmyc, dhenondTanent, METUJIOPAHXK U APYTHE).

K koHiy oOyuenus B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

pPacCKpBIBaTh CMBIC OCHOBHBIX XHWMHUYECKHX TIOHSITHM: XUMUYECKUU DIIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJICKTPOOTPHUIIATEIILHOCTh, CTENCHh OKHCICHUS, XUMHUYCCKas
peakiusi, XuMUYECKast CBSI3b, TEIJIOBOM d(PPEKT peakinu, MOJb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEIJICKTPOJUTHI, JJICKTPOIUTHYCCKAS TUCCOIHAITHS,
peakIuu MOHHOTO OOMEHa, KaTaluu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHUMbIC 1
HEoOpaTUMBbIe peakiuu, OKHCITUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBJICHWE, aJJIOTPOMUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTHYECKas),
KpUCTAJUTMUECKasl PeméTka, KOPpo3usi METAJUIOB, CILIaBbl, CKOPOCTh XUMUUYECKON
peaknuu, mpeAeIbHO AomyctuMas konmentparus [1/[K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX TIOHITHI U TPUMEHSTH 3TH

MOHATHSI TIPU ONMCAHUU BEILIECTB U UX MPEBPALICHUN;
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WCITOJIP30BAaTh XUMHUYECKYI0O CHMBOJIUKY JJISI COCTaBJIeHUS (POpPMyIN BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKLUM;

ONpENENATh BAJICHTHOCTh W CTEIEHb OKHUCICHHS XHWMHYECKHUX DJIEMEHTOB B
COEJIMHEHUAX Pa3JIUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHWH 1o ¢dopmyiaM, BHJA XUMHYECKOM CBsI3M (KOBaJEHTHas,
WOHHAsi, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsA]l HOHa IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHUI, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath  cMbic  [lepmoamueckoro 3akona JI. U. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHUE: OMUCHIBATH M XapaKTEPU30BaTh TAOJIMUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pPa3iMyaTh MOHATHUS
«rnaBHas noArpynmna (A-rpymnmna)» u «rmodounas noarpynna (b-rpymnmna)», Maibie u
OONbIIME  TEPHOJIbl, COOTHOCHUTH O0O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeiesieHue X IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJIbIX IMePUOI0B
Y TJIABHBIX MOJTPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KIacCu(UIMPOBaTh ~ XMMHYECKHE  DJEMEHThI, HEOPraHWYEeCKHWe  BEIIECTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy d(h(eKxTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKUEe XUMUUYECKHUE CBOMCTBA
MNpPOCTBIX W  CJOXKHBIX  BENIECTB, IOJATBEpXKJas OMNUCAHUE MpUMEpPaMU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;
COCTaBIISAITh YPAaBHEHUS 3JICKTPOJUTUYECKON IUCCOLMALIMM KHUCIIOT, LIEJI0Yer u
COJICH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHHSI PEaKI[Mii MOHHOTO 0OMEHa, YpaBHCHUS
peakiuii, TMOATBEPXKAAIOIIMX CYIIECTBOBAHUE T'E€HETUYECKOM CBA3UM MEXAY

BCIICCTBAMM PA3JIMYHBIX KJIACCOB,
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PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM
COCTAaBJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUA,
BO3MO>XHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MAacCCOBYIO JIOJIO XHMHUYECKOTO 3JeMEHTa 1o (GopMylie COSTUHEHHS, MacCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XUMHYECKOU
peaKIuu;

coOJiolaTh TMpaBUJIa TOJb30BAHUS XHUMHUYECKOW TMOCYI0H U Ja00OpaTOpHBIM
o0opyloBaHUEM, a TaK)Ke IMpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
HHCTPYKIMSAMU TI0 BBIMIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB 10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOTo ra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMINE KAaYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMUJI-, HOTUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTHOHBl aMMOHHUSI U HOHBI
M3YyYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKHUX
BCIICCTB;

MIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON ACATEIBHOCTH — aHAIU3 |
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIECTBEHHBIX CBS3€U — JJISI N3yYEHHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
CCTECTBCHHO-HAyYHBIC  METOJbI TIO3HAHHWS —  HAONIOZeHHWEe, HW3MEpeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).

OI'bHY «HCTHTYT CTpaTeruu pa3BUTHA oOpa3oBaHus
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TEMATUYECKOE NTAHUPOBAHMUE 9 KNACC

Ne HawnmenoBanwme pas3neinoB B TEM IPOTrPaMMBI KommdectBo yacoB DnekTpoHHBIE (TM(MPOBBIC) 00pa30BaTEIIHHBIC
/o pecypcsl
Bcero  KonTposibHbie [IpakTuueckue
paboThl paboTsI

Paznen 1. BemecTBO M XMMHUYeCKHE PeAKINH
1.1 TloBTOpeHwue u yriayOiaeHHe 3HAaHUH OCHOBHBIX pa3/iejioB Kypca 8 5 1 BeeautTe 3HadeHue [[bubnmoreka [HOK

KJiacca https://m.edsoo.ru/7f41a636]]
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKITHI 4 0 0 [[bubmuoTexa [TOK

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

1.3 DnexTponauTHUecKast TUCCONMANNS. XUMUYECKUE PEaKIINH B 8 1 1 [[bubmmoTeka [IOK

pacTBopax https://m.edsoo.ru/7f41a636]]
Hroro no pazneny 17
Pa3gen 2. HemeTaJILI 1 UX CO€THHEHHUS
2.1 OOmas xapakTepuCTHKa XUMHUECKUX 1eMeHTOB VIIA-rpymibl. 4 0 1 [[bubmuorexa [IOK

I"anmorensl https://m.edsoo.ru/7f41a636]]
2.2 OOmas XxapaKTepUCTHKA XUMHUYECKUX JIEMEHTOB VIA-rpynmsl. 6 0 0 [[bubmmoTeka [IOK

Cepa u e€ coelMHEHU https://m.edsoo.ru/7f41a636]]
2.3 OOmas xapakTepUCTHKa XUMHUYECKUX JI€MEHTOB VA-TPYIIIBL. 7 0 1 [[bubmuorexa LIOK

A3oT, hochop u uX coeqMHEHUS https://m.edsoo.ru/7f41a636]]
24  OOmas XxapakTepUCTHKA XUMHUECKUX JIeMeHTOB [V A-rpymibl. 7 1 2 [[bubmmoTexa [IOK

Yraepon u KpEMHUI U UX COEAMHEHHUS https://m.edsoo.ru/7f41a636]]

24

Hroro no pazaeny
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pasznen 3. MeTaJLJIbI M X COeTMHECHUS
3.1 OOwme CBOWCTBA METALIIOB

3.2  Baxkueline MeTauibl 1 X COEIUHEHNS

Wroro no paszneny

Paznen 4. Xumusi u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepUaibl B )KH3HU YEJIOBEKA

Hroro no pazneny

PesepBHoe Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

16

20

64

TEMATUYECKOE NNTAHUPOBAHUE 10 KJ/1ACC

No HaumeHoBaHue pa3zienos U TeM IporpamMmsl
n/n

Pazoen 1. Ilepeéonauanvnuvie xumuyeckue nOHAMUA

1.1 Xumus — BakHast 00JIaCTh €CTECTBO3HAHUS U MPAKTHUECKOM
JeSITeTbHOCTH YEeIIOBEKa

1.2 BemiecTBa 1 XUMHYECKHE PEAKIIUN

27

Bcero

15

KommuectBo yacoB

KonTponbHbie
paboThI

IIpakTHueckue
paboThI

[[bubmuoTexa [TOK
https://m.edsoo.ru/7f41a636]]

[[bubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/7f41a636]]

[[bubmunoTexa [TOK
https://m.edsoo.ru/7f41a636]]

OnexkTpoHHbIE (UPPOBBIE) 00pa30BaTEIbHBIC
pecypeel

[[bubmuoreka [JOK
https://m.edsoo.ru/7f41837c]]

[[bubmunorexa [JOK
https://m.edsoo.ru/7f41837¢]]



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hmoeo no pazoeny 20

Pazoen 2. Baxcneituiue npeocmasumenu Heop2aHU4eCKUX 6euiecme

2.1 Bosayx. Kucnopon. IToustue 06 okcumax 6 0 0 [[bubauorexa [JOK
https://m.edsoo.ru/7f41837¢]]
2.2 Bopopoa.lloHsaTre 0 KMCIIOTaX U COJIAX 8 0 1 [[bubimoTeka IIOK
https://m.edsoo.ru/7f41837¢]]
2.3 Bopna. PactBopsl. [TonsiTHe 00 OCHOBaHUSAX 5 1 1 [[bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢]]
2.4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCTUHEHUIN 10 1 1 [[bubmuoteka [JOK

https://m.edsoo.ru/7f41837¢]]

Hmoeo no pazoeny 29

Pazoen 3. Ilepuoouueckuit 3axon u Ilepuoouueckasn cucmema xumuueckux snemenmos /l. U. Menoeneeea. Cmpoenue amomos. Xumuueckasn cea3o.
OKucnumenbHo-60CCmMano8UmMesbHble PeAKYUU

3.1 Tlepuoamueckuii 3akoH u [leprogndeckas cucreMa XUMHYECKIX 7 0 0 [[bubmmoTexa [IOK
anemenToB JI. 1. Menneneea. CtpoeHue aToma https://m.edsoo.ru/7f41837¢]]

3.2 Xumu4deckas cBsi3b. OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH 8 1 0 [[bubmmorexa [IOK
https://m.edsoo.ru/7f41837c]]

Hmoeo no pazoeny 15 [[bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢]]

OBLEE KOJIMYECTBO YACOB 110 I[IPOI' PAMME 64 4 5

MNOYPOYHOE IINTAHUPOBAHHE 9 KJIACC
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No Tema ypoka KonnuectBo wacoB Hara DNeKTpOHHBIE MU POBHIC
n/n Bcero Konutpombhbsie —Ilpaktuueckume — HU3YUCHHUA 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboThI
1 [[[Ipeamer xumuu. Posib XuMuM B )KU3HU YelioBeKa. Tena u 1 0 0 05.09.2023 [[bubmuoTeka [{OK
BellecTBa|| https://m.edsoo.ru/ff0d210c]]
2 [[IlonsiTHe 0 METO/IAaX MO3HAHMS B XUMUH || 1 0 0 07.09.2023 [[bubnmoreka [JOK
https://m.edsoo.ru/ff0d227e]]
3 [[IlonsiTHe O METO/AaX MO3HAHUS B XUMUH || 1 0 0 12.09.2023 [[bubamoreka [JOK
https://m.edsoo.ru/ff0d227e]]
4 [[IIpakTtuueckas padbora Ne 1 «IIpaBuna paboTsl B 1 0 0 14.09.2023 [[bubauorexa [JOK
naboparopun U puUEMBI 00paIleHus ¢ JJa0OPATOPHBIM https://m.edsoo.ru/ff0d23dc]]
obopynoBaHuem» ||
5 [[Ywucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 0 0 19.09.2023 [[bubmmoteka [IOK
cMmeceit] | https://m.edsoo.ru/ff0d26ca]]
6 [[IIpaktuueckas padota Ne 2 «Paznenenue cmeceit (Ha 1 0 0 21.09.2023 [[bubauoteka [IOK
MIpUMEPE OUYMCTKHU MOBAPEHHOU COJH)»] | https://m.edsoo.ru/ff0d28c8]]
7 [[ATOMBI U MOJIEKYJIbI || 1 0 0 26.09.2023 [[bubauoteka [IOK
https://m.edsoo.ru/ff0d2a6¢]]
8  [[Xummueckue 3eMeHThl. 3HaK! (CUMBOJIBI) XUMHUYECKHIX 1 0 0 28.09.2023 [[bubmuoTeka [IOK
3JIEMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
9 [[IIpocTsie U CIIOKHBIE BeecTBa]| 1 0 0 03.10.2023 [[bubmuoTeka [JOK
https://m.edsoo.ru/ff0d2a6¢]]
10 [[AToMHO-MOJIEKYJIsIpHOE YueHue]] 1 0 0 05.10.2023 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d2d50]]
11 [[3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XMUMHUYECKas 1 0 0 17.10.2023 [[bubmuoteka [JOK
dbopmyna. BaneHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTORB] | https://m.edsoo.ru/ff0d2eae]]
12 [[OtHOCHTENBHAS aToMHasi Macca. OTHOCHTETbHAS 1 0 0 19.10.2023 [[bubmuoteka [JOK
MOJIEKYJIsIpHAst Maccal | https://m.edsoo.ru/ff0d323c]]
13 [[MaccoBast 10Jis1 XUMHYECKOTO DJIEMEHTa B COCIMHCHUH || 1 0 0 24.10.2023 [[bubmmoteka IIOK
https://m.edsoo.ru/ff0d350c]]
14 [[KomuuecTtBo BemiecTtBa. Mosb. MonsipHast Maccal]| 1 0 0 26.10.2023 [[bubmmoteka IIOK
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

[[DPu3ndeckue u XUMUYCCKUE SIBICHHS. XUMUYECKas
peakius|]

[[[Ipu3HaKky ¥ yCIOBUS NPOTEKAHUS XUMUUYECKUX PeaKIui]]

[[3akoH coxpaHEHHSI MACChI BEIIECTB. XUMHUUECKHE
ypaBHEHUA] |

[[BeruncneHus KOJTMYECTBa, MAaCChl BEIIECTBA 110
YpaBHEHHSIM XUMHUYECKUX PEAKIIH] ]
[[Kmaccudukammss XUMHIECKUX peakIuii (COeTMHEHHUSI,
pasnoKeHus1, 3aMeIeHus, ooMeHa)|]

[[M. B. JIoMOHOCOB — y4€HBIM-3HLHUKIONEIUCT.
O060061eHre u cucTeMaTu3aIys 3HaHuH | |

[[KonTposbHas padora Nel no teme «Bemectsa u
XUMHUYECKHUE PEaKIUn»]|

[[Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopog —
3JIEMEHT U IpocToe BeniecTBo. O30H] ]

[[Pu3nueckue 1 XUMUYECKHE CBOMCTBA KUCIOPOAA
(peakumu okucneHus, ropeaue). [lorstie 06 okcumax|]

[[CrtocoOBI ToTy4eHHsI KHCIOPO/a B Ia0OpaTOPUHU 1
npomelnuieHHOCTU. [[pumenenne kucnopoaal]

[[TeruioBoii 3ppekT XUMHUUECKOU PEaKINH, TOHATHE O
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U SHIOTEPMHUUECKUX
peakiusx||

[[ToruBo (HedTh, yrosib U METaH). 3arpsi3HEHUE BO3AyXa,
CIOCOOBI €T0 TIPeI0TBpaIeHNUs ||

[[TIpakTraeckas padora Ne 3 o Teme «Ilomydenue u
coOupaHue KUCIOPOAa, U3YICHHE er0 CBONCTBY ||

[[Bomopoa — aneMeHT U nmpocToe BeniecTBo. HaxoxaeHnue B

30

—_—

31.10.2023

02.11.2023

07.11.2023

09.11.2023

14.11.2023

16.11.2023

21.11.2023

30.11.2023

05.12.2023

07.12.2023

12.12.2023

14.12.2023

19.12.2023

21.12.2023

[[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d37fa]]

[[bubmunoTexa [TOK
https://m.edsoo.ru/ff0d3al6]]

[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d3b88]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d5708]]

[[bubmnoTexa [TOK
https://m.edsoo.ru/ff0d3{341]]

[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d40c4]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d4290]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d448e]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d4614]]

[[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d497a]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d4790]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d4c4a]]

[[bubmunoTexa [IOK
https://m.edsoo.ru/ff0d4ae?2]]

[[bubmuoTexa [JOK
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30

31

32

33

34

35

36

37

38

39

40

41

npupoze]]
[[@u3nueckue U XUMHUYECKUE CBOMCTBA BOJIOPOIA.
[Tpumenenue Bogopoal]

[[I[ToHsiTHE O KUCIIOTaX U COMAX]]
[[CrtocoOwI mosty4eHust Boopoia B taboparopun]|

[[TIpakTraeckas padora Ne 4 o teme «Ilomydenue u
coOupaHue BOJOPO/Ia, H3yUYCHHE €r0 CBOMCTB ||

[[Monsipablii 00BEM Tra3oB. 3akoH ABOraapo]|

[[Beruncnenust 00b€ma, KOJIMUECTBA BELIECTBA T'a3a Mo ero
M3BECTHOMY KOJIMUECTBY BEIlIECTBA HJIK 00bEMY] |

[[Boruucnenust 00bEMOB ra30B 10 YpaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHa 00bEMHBIX OTHOIIIEHUM Tra30B]|

[[®Pu3nueckue 1 XUMUYECKHUE CBOMCTBA BOJIBI| |
[[CoctaB ocHoBanuii. [TonaTue 06 nHAMKaTOpax]]

[[Boma xak pactBoputeinb. HachlllleHHbIE U HEHACHIIIEHHBIE
pactBOopbl. MaccoBas 107151 BEIIECTBA B pacTBoOpe] |

[[TIpakTraeckas padora Ne 5 o Teme «IIpuroroBnenue
PacTBOPOB C ONPEACIEHHON MaCCOBOM JOJIEH
PacTBOPEHHOTO BEILECTBAY| |

[[KonTposbhas pabota Ne2 no teme «Kucmopoa. Bogopon.
Bona»]]

[[Oxcupasl: cocTaB, kinaccudukaiusi, HOMEHKIJIATypal] |
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26.12.2023

28.12.2023

09.01.2024

11.01.2024

16.01.2024

18.01.2024

23.01.2024

25.01.2024

30.01.2024

01.02.2024

06.02.2024

08.02.2024

13.02.2024

https://m.edsoo.ru/ff0d4dd0]]
[[BuGmmoteka IIOK
https://m.edsoo.ru/ff0d4dd0]]

[[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d50d2]]

[[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d4dd0]]
[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d4{42]]
[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d542e]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d55a0]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d5708]]
[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d587a]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0d59¢e2]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d5b40]]
[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d5eba]]

[[bubmunoTexa [JOK
https://m.edsoo.ru/ff0d6342]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d664e]]


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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43
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45

46

47

48

49

50

51

52

53

54

55

[[[TomyyeHue u XMMUYECKHUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB] ]

[[OcHOBaHusI: cocTaB, KiIaccuUKaIs, HOMEHKIATypa]]
[[[TonyyeHuE U XUMHUYECKHE CBOMCTBA OCHOBAHUH ||
[[KucnoTsl: coctaB, kinaccudukalus, HOMEHKIATypa]|
[[[TonmyyeHue U XMMUYECKHUE CBOMCTBA KUCIIOT] |

[[Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI IMTOTyYCHHUS,
XUMHUUYECKHUE CBOMCTBRA] ]

[[ITpakTrueckas padora Ne 6. Pemienue
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUI» ||

[[['eneTnueckas CBA3b MEXAY KIaCCaMH HEOPTaHUYECKUX
COCIUHEHMU ||

[[O606menne n cucTemMaTH3amus 3HaHu ||

[[KonTposbras pabota Ne3 o Teme "OCHOBHBIE KJTaCChHI
HEOPraHMYeCKUX COeTUHEHUN" ]]

[[ITepBble TOMBITKU KIACCUPUKALNNA XUMHUUYECKHX
aneMeHTOoB. [IoHATHE 0 rpynnax CXOIHBIX JIEMEHTOB] ]

[[[Iepnonnueckuit 3akoH u [lepuoguyeckas cucrema
xuMuueckux sneMenToB JI. 1. Menneneeal|

[[ITepuoasl, rpymnIibl, MOATPYIIIH| |

[[Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl] |
32

15.02.2024

27.02.2024

29.02.2024

05.03.2024

07.03.2024

12.03.2024

14.03.2024

19.03.2024

21.03.2024

26.03.2024

28.03.2024

02.04.2024

04.04.2024

16.04.2024

[[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]

[[bubmunoTexa [TOK
https://m.edsoo.ru/ff0d67ca]]

[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d67ca]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0dfee2]]

[[bubmnoTexa [TOK
https://m.edsoo.ru/ff0dfee2]]

[[bubmuoTexa [TOK
https://m.edsoo.ru/00ad9474]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/00ad9b7c]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/00ad9a50]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00ad9cb2]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00ad9ela]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/00ad9ffa]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/00ada52c]]

[[bubmunoTexa [IOK
https://m.edsoo.ru/00ada52c]]

[[bubmuoTexa [JOK


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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58

59

60

61

62

63

64

Ne Tema ypoka

[[CtpoeHue IeKTPOHHBIX 000JI0YEK AaTOMOB JIIEMEHTOB
[Tepuonuueckoit cucremsl J[. 1. Menaeneena] |

[[XapakTeprucTuKa XMMUYECKOTO 3JIEMEHTA IO €ro
nonoxxenuto B Ilepnoanueckon cucreme /1. 1.
Menpneneenal]|

[[3nauenue [leproauyeckoro 3akoHa Jyisi pa3BUTHS HAYKH U
npaktuku. /1. 1. MenneneeB — y4€HbIN, IeJaror u
IpaKJIaHuH ||

[[DneKTpoOTpULIATEIEHOCT AaTOMOB XMMUYECKUX
a71eMeHTOB. MlOHHas XUMHUYeCKast CBSI3b. ||

[[KoBasieHTHas1 moJsipHasi XUMUYECKast cBsi3b. KoBaneHTHas
HETOJIApHAs XUMUYECKas CBS3b. ||

[[Crenenb okucnenusi. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. ||

[[Oxucnutenu u BOCCTAaHOBUTENH ||

[[KonTponbhas pabota Ne4 o teme «CTpoeHHe aToma.
XuMuueckas CBs3b» | ]

[[Pe3epBHBIi ypok. CucTematnsamnms 1 00001IeHe
3HaHUM. ||

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

MNOYPOYHOE INIJNIAHUPOBAHME 10 KJIACC
33

64

KomnuuectBo uacoB

Jara

DNEeKTPOHHBIEC IUPPOBBIE

https://m.edsoo.ru/00ada342]]

0 18.04.2024 [[bu6mmoteka [IOK
https://m.edsoo.ru/00ada6bcl]]
0 23.04.2024 [[bubnmoreka [JOK
https://m.edsoo.ru/00ada824]]
0 25.04.2024 [[bubnuoteka [IOK
https://m.edsoo.ru/00ada96e]]
0 02.05.2024 [[bubauoteka [IOK
https://m.edsoo.ru/00adaab8]]
0 07.05.2024 [[bubmuoTeka [{OK
https://m.edsoo.ru/00adaab8]]
0 14.05.2024 [[bu6mmoteka [JOK
https://m.edsoo.ru/00adb076]]
0 16.05.2024 [[bubnuoteka [{OK
https://m.edsoo.ru/00adb076]]
0 21.05.2024 [[bubnmoreka [JOK
https://m.edsoo.ru/00adb486]]
0 23.05.2024 [[1]
4 Draggable item 1666088116 was moved over

droppable area 1666088116.


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

10

11

12

13

[[[Tepuoanueckuii 3akoH. [lepuoandeckas cucrema
xumuueckux 3yemenToB /. 1. Menneneenal]|

[[3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB] ]

[[Knaccudukaiys 1 HOMEHKJIaTypa HEOPTraHHYECKHX
BEIIECTRB]|

[[Bubl XUMUYECKOM CBA3U U TUIBI KPUCTAIIMYECKHUX
peméToK| |

[[KonTpombHas padoTa Nel o teme «IloBTopenue u
yrayOieHre 3HaHU OCHOBHBIX Pa3JIeioB Kypca 8 kiaccay]]

[[Knaccudukanys XMuMHUYECKHX PEAKIHH 110 Pa3IMYHbIM
MpU3HaKaM| |

[[IToHsiTHE O CKOpOCTH XUMHUYECKON peakuuu. [lonsaTue o
TOMOTEHHBIX U T€TEPOTE€HHBIX peaKIuiX]]

[[TToHATHE O XUMUYECKOM paBHOBeCUU. DAKTOPHI, BIUSIONIIEC
HAa CKOPOCTh XUMHUYECKOW PEAKIINU U TIOJIOKEHUE
XUMHUYECKOr0 paBHOBECHS ||

[[OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU ||

[[Teopus anextposnTrueckoi nucconnanny. CUIbHBIE U
ciabble AIEKTPOIIUTHI | |

[[loHHBIE ypaBHEHUS peaKiuii]]

[[XuMHueckre CBOMCTBA KMUCJIOT U OCHOBaHUM B CBETE
MPEICTaBICHUA 00 JIEKTPOIUTHIECKON TUCCOIHAITIH | |

[[XuMHueckue CBOMCTBA COJIEH B CBETE MpeACTaBICHUN 00

34

Bcero KonTposbHbie

1

paboThI
0

[IpakTnueckue
paboThI

0

05.09.2023 [[bubmmorexa [IOK
https://m.edsoo.ru/00adb59e]]

07.09.2023 [[bubauotexa [JOK
https://m.edsoo.ru/00adb6b6]]

12.09.2023 [[bubauoreka [JOK
https://m.edsoo.ru/00adb7e2]]

14.09.2023 [[bubmmotexa [IOK
https://m.edsoo.ru/00adbac6]]

19.09.2023 [[]]

21.09.2023 [[bubauorexa [JOK
https://m.edsoo.ru/00adbcb0]]

26.09.2023 [[bubmmoTteka [IOK
https://m.edsoo.ru/00adbe9al]]

28.09.2023 [[bubmmoTteka [IOK
https://m.edsoo.ru/00adc28c]]

03.10.2023 [[bubnuoteka [IOK
https://m.edsoo.ru/00adcade]]

05.10.2023 [[bubnuoteka [IOK
https://m.edsoo.ru/00adcd68]]

17.10.2023 [[bubmmoTteka [JOK
https://m.edsoo.ru/00add448]]

19.10.2023 [[bubmmoTteka [{JOK
https://m.edsoo.ru/00add5d8]]

24.10.2023 [[bubmuoteka [IOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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17

18

19

20

21

22

23

24

25

26

AIEKTPOIMTUYECKOMN TNCCOMAIHH] |
[[[ToHsiTHE O TUIPOIU3E COJICH]]

[[O600mIeH e 1 cucTeMaTH3alus 3HaHUH ||

[[[TpakTuueckas padota Ne 1. «Pemienue sxcrepuMeHTaIbHbIX
3a1a9»]]

[[KorTponbHas pabota No2 mo Teme «DNeKTpOTUTHIECKast
aucconuanysa. XUMUYECKUE PEaKLUK B pacTBOpax»||
[[O61mIas XxapakKTepHUCTHKA TAIOTCHOB. XMMHUYECKHE CBOMCTBA
Ha npumepe xJopal]

[[XnopoBogopoa. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA,
noJiydeHue, npuMeHeHue] |

[[IIpakTrueckas padota Ne 2 no teme «Ilonydyenue cosnssHON
KHUCJIOTBI, U3y4YEHUE €€ CBOMCTBY ||

[[Bbraucienus o ypaBHEHUSIM XUMUYECKUX PEaKIUM, €CIIH
OJIMH W3 PEarcHTOB JaH B N30bITKE] |

[[Ob1as xapakTepucTHKa 351eMeHTOB VIA-rpynisi]|

[[Annorponnbie Mogudukanuu cepbl. Haxoxnenue cepol u €€
COEMHEHUH B MPUPOJE. XUMUYECKUE CBOKWCTBA CEPHI| |

[[CepoBomopo, cTpocHHUE, PU3HICCKUE U XUMHUIECCKHE
CBOMCTBA]|

[[Oxcuast cepol. CepHas KUCIOTa, PUINICCKUE M XUMUYCCKUE
CBOMCTBA, MPUMEHEHHUE] |

[[XuMuyeckue peakiuu, JexKalume B OCHOBE TPOMBIIILIEHHOTO

croco0a MoTy4YeHHs! CEpHOM KUCIOThl. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl COETUHEHUSIMU CEPBI| |
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26.10.2023

31.10.2023

02.11.2023

07.11.2023

09.11.2023

14.11.2023

16.11.2023

28.11.2023

30.11.2023

05.12.2023

07.12.2023

12.12.2023

14.12.2023

https://m.edsoo.ru/00add8b2]]
[[Pubmmorexa [IOK
https://m.edsoo.ru/00add9d4]]
[[bubmmoreka [IOK
https://m.edsoo.ru/00addd12]]
[[bubmmoreka [IOK
https://m.edsoo.ru/00addbfa]]
[[bubmuoTexa [JOK
https://m.edsoo.ru/00addec0]]
[[bubmuorexa [JOK
https://m.edsoo.ru/00addfe2]]
[[bubmuoteka [JOK
https://m.edsoo.ru/00ade104]]
[[bubmuoteka [JOK
https://m.edsoo.ru/00ade348]]
[[bubmuorexa [JOK
https://m.edsoo.ru/00ade488]]
[[bubmuoteka [JOK
https://m.edsoo.ru/00ade64a]]
[[bubmuoteka [JOK
https://m.edsoo.ru/00ade64al]]
[[bubmuoTexa [JOK
https://m.edsoo.ru/00ade802]]
[[bubmnoreka [JOK
https://m.edsoo.ru/00adea28]]

[[bubmuoteka [JOK
https://m.edsoo.ru/00adec8al]]


https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28
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31

32

33

34
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36

37

38

[[Bbruncienre MacCoBOM 101U BbIXOa MPOAYKTa PEaKIUu]| |

[[Obmas xapakTepucTHKa 3JIeMEeHTOB V A-rpymibl. A30T,
pacnpocTpaHeHue B mpupoe, Gu3ndecKue 1 XUMHIECKUe
CBOMCTBA]]

[[AMMHaK, ero (pU3N4YecKue U XUMUYECKHIE CBOMCTRA,
NOJIy4YeHUE U IPUMEHEHUE ] ]

[[IIpakTrueckas padora Ne 3 no teme «I[lonyuenue ammuaka,
U3Y4YEHHUE €ro CBOUCTBY ]|

[[A3oTHas kucnora, e€ pu3ndecKue U XUMUYECKHE CBOMCTBA] |

[[Mcrionb30BaHWE HUTPATOB U COJIE aMMOHHUSI B KAUECTBE
MUHEPATBHBIX yI00peHui. XUMHUECKOe 3arps3HeHHE
OKpPY>KaoIIeH cpeibl COeIMHEHUSIMU a30Ta] |

[[DPochop. Okcua pocdopa (V) u dhochopHas KucIoTa,
buznyecKre U XUMHYECKHAE CBOICTBA, MOTy4YeHHE] |
[[Mcnonp3oBanue ¢pocaToB B KaUECTBE MUHEPAIbHBIX
yao0peHuit. 3arpsisHeHUE TPUPOIHON cpebl pochaTamu] ]
[[Yraepoa, pacnpocTpaneHue B Ipupojie, Gu3nyecKkue u
XMMHYECKHE CBOMCTBA] |

[[Oxcuast yraepoaa, ux GU3NIECKUE M XUMUIECKHE CBOMCTBA.

DKosoruyeckue npoosieMsl, CBI3aHHBIE C OKCHIOM YIIIepoia
V)]

[[YTonpHas kucnora u e€ conu||

[[TTpakTruueckas padota Ne 4 o reme "[lonyuenue
yriekucioro raza. KauectBenHas peakius Ha KapOOHaT-
noH"]]

36

19.12.2023 [[bubauoteka [JOK
https://m.edsoo.ru/00adec8a]]

21.12.2023 [[bubmuoTteka [IOK
https://m.edsoo.ru/00adeea6]]

26.12.2023 [[bubmuoteka [IOK
https://m.edsoo.ru/00adf004]]

28.12.2023 [[bubaunorexa [JOK
https://m.edsoo.ru/00adf180]]

09.01.2024 [[bubauoteka [JOK
https://m.edsoo.ru/00adf306]]

11.01.2024 [[bubmmotexa [IOK
https://m.edsoo.ru/00adf518]]

16.01.2024 [[bubmmotexa [IOK
https://m.edsoo.ru/00adf68a]]

18.01.2024 [[Bubnnoteka [IOK
https://m.edsoo.ru/00adfc20]]

23.01.2024 [[Bbubnuotexa [IOK
https://m.edsoo.ru/00adfd9c]]

25.01.2024 [[bubmmoTteka [IOK
https://m.edsoo.ru/00adfebe]]

30.01.2024 [[bubaumoreka [JOK
https://m.edsoo.ru/00ae006c]]

01.02.2024 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae027¢]]


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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51

[[TIlepBOoHaYaIbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK
0 COEIMHEHUsIX yriepoal|

[[Kpemuuii u ero coequHeHus| |

[[TTpakTrueckas padota Ne 5. Permenue sKCcriepuMeHTATbHBIX
3a7a4 no teme «BaxxHelire HeMeTalIbl U UX COCIUHEHUSI»] |

[[KontpoinbHas pabota Ne3 no teme «Baknelmne HemeTasuibl
1 UX COCIUHCHH | ]

[[O61mmIas XxapakTepUCTHKA XUMUICCKUX DJIIEMEHTOB —
MeTaJIoB. MeTayuindecKkas CBS3b M METaJUTMYECKast
KpUCTaJTMYecKas penméTka. dusndeckne cBOHCTBA
MeTalIoB]|

[[XuMHUYecKre CBOMCTBAa METAJIOB. DJIEKTPOXUMHUUECKUH PsifL
HaIpsKEHUH MeTaJuIoB] |

[[Obmue ciocoOb! momydeHus: MeTaysioB. CIiaBhl.
Brraucnenus mo ypaBHEHUSAM XUMAYECKUX PEAKIIAN, €CIIN
OJINH M3 PEareHTOB COAEPIKUT MPUMECH] |

[[IToHsAITHE O KOPPO3UH METAIIOB] |

[[LLlesouHbIe MeTaILIBI ||

[[Okcuabl ¥ TUAPOKCHU]IBI HATPUS U Kaus ||
[[lemouHO3eMeNnbHBIE METAILIIBI — KAJIBLIMI ¥ Maruui| |

[[Baxkneliue coeTMHEHUS KaJIbIus ||

[[O6001IeHre 1 cucTeMaTu3anus 3HaHuH ||
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06.02.2024 [[bubmmoTteka [JOK
https://m.edsoo.ru/00ae054e]]

08.02.2024 [[bubmmorexa [IOK
https://m.edsoo.ru/00ae080a]]

13.02.2024 [[bubmuotexa [[OK
https://m.edsoo.ru/00ae0bf2]]

15.02.2024 [[bubauoteka [JOK
https://m.edsoo.ru/00ae0Oe18]]

27.02.2024 [[bubmmoTtexa [IOK
https://m.edsoo.ru/00ae103e]]

29.02.2024 [[bubmmoTtexa [IOK
https://m.edsoo.ru/00ae1156]]

05.03.2024 [[bubmauotexa [JOK
https://m.edsoo.ru/00ae1156]]

07.03.2024 [[bubnuoteka [IOK
https://m.edsoo.ru/00ae1278]]

12.03.2024 [[Bubnuoteka [IOK
https://m.edsoo.ru/00ae14b2]]

14.03.2024 [[bubmmoTteka [JOK
https://m.edsoo.ru/00ae14b2]]

19.03.2024 [[bubaunorexa [JOK
https://m.edsoo.ru/00ae15e8]]

21.03.2024 [[bubmuoTteka [IOK
https://m.edsoo.ru/00ae15e8]]

26.03.2024 [[]]
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52 [[PK&cTkocTh BOABI U CIIOCOOBI €€ yCTpaHeHus | |

53 [[IIpaxTtuueckas padora Ne 6 mo Teme "XKEcTKOCTH BOMIBI U
MeTO/IbI €€ ycTpaHeHus " ||

54 [[AnromuHnii]]

55 [[AmdoTepHbie CBOMCTBA OKCHIA U THIPOKCHIA] ]

56 [[2Kene3o]]

57 [[Oxcunmpl, rugpokcuasl u conu xenesa (1) u sxenesa (111)]]

58 [[O6o6uieHue u cucTeMaTU3alus 3HaHHH | |

59 [[IIpaxTtuueckas padora Ne 7. Pemienne sKCriepuMEHTAIbHBIX
3aj1a4 1o TeMe «BakHenIme MeTauibl M UX COCIMHECHUS | |

60 [[BeramcneHus Mo ypaBHEHHSIM XUMUYECKUX PEAKITUH, €CITU
OJIMH W3 PEareHTOB JIaH B M30BITKE WM COJEPKUT IPUMECH.
Brruncnenus MaccoBOi JJ0JIM BBIX0/1a MPOAYKTA pEaKIuu ||

61 [[O6o0menne n cucTemMaTH3aIUs 3HAHUH ||

62 [[KontponbHas padora Ned4 o teme «Baxknelue MeTamuisl 1
UX COCAUHEHUS» | |

63 [[BemecTBa 1 MaTepHalibl B TOBCETHEBHON )KU3HU YelloBeKa] |
64 [[Xumudeckoe 3arpsi3HEHUE OKpYyKaroliel cpeabl. Poib

XUMHUH B PEIICHUH SKOJOTHIECKUX MTPOOIIeM. |]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME
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28.03.2024 [[bubauorexa [JOK
https://m.edsoo.ru/00ae1886]]

02.04.2024 [[bubmuotexa [JOK
https://m.edsoo.ru/00aelae8]]

04.04.2024 [[bubmuotexa [JOK
https://m.edsoo.ru/00ae1c64]]

16.04.2024 [[bubauotexa [JOK
https://m.edsoo.ru/00ae1c64]]

18.04.2024 [[bubmmoTtexa [IOK
https://m.edsoo.ru/00ae1d86]]

23.04.2024 [[bubmmoTtexa [IOK
https://m.edsoo.ru/00ae35¢e6]]

25.04.2024 [[1]

02.05.2024 [[bubauoteka [JOK
https://m.edsoo.ru/00ae3de8]]

07.05.2024 [[bubmuotexa [JOK
https://m.edsoo.ru/00ae1750]]

14.05.2024 [[1]
16.05.2024 [[]]

21.05.2024 [[bubmmoTteka [IOK
https://m.edsoo.ru/00ae3f50]]

23.05.2024 [[bubmmoTteka [IOK
https://m.edsoo.ru/00ae4270]]

Draggable item 1666088180 was dropped
over droppable area 1666088180


https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA
* Xumus, 8 kinacc/ 'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AkimonepHoe obiiectBo «M3narensctBo «lIpocBemenne»
* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., Akiimonepnoe obiectso «M3narensctBo «IIpocBemennes

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
VYuu.py https://uchi.ru,

POII (Poccuiickas aeKTpoHHAs miKoJia) https://resh.edu.ru/

M5S0 (MobuiasHOE 371eKTpoHHOE 00pa3zoBaHue) https://mob-edu.ru/

[IpocBemenue https://uchitel.club/
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