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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o XMMHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOU
paboueil mporpaMMbl BOCIIUTaHUS U C YYETOM KOHIEMIMHU MPErnoaBaHus yuyeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepariuu.

[Iporpamma mo XumuM Ja€T NpeACTaBICHHWE O MLEsAX, oOwed crparernn oO0ydeHus,
BOCIIUTaHUS M pPa3BUTHA OOYyYaroIUXCs CpeACTBAMH YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COZepKaHKe, MpelyCMaTpPUBAET paclipe/ieieHHe ero mo kKiaccam u
CTPYKTYpHUPOBAaHHUE T10 pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XMMHH, ONPeNEsSeT KOJIUYECTBEHHbIE
U Ka4yeCTBEHHbIE XAPAKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYI0 IIOCJIEJOBaTEIbHOCTh
U3yUYEHHs] XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeNIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIeTO 00pa3oBaHus, a TakyKe TPEOOBaHUH K pe3ybTaTaM 00yYeHUs XUMUH
Ha YpOBHE Leneld H3ydeHus MpeaMeTa M OCHOBHBIX BHJOB Yy4eOHO-IO3HABaTENbHOU
JeSITeIbHOCTH 00YYaIOIIEerocs IO OCBOCHUIO yUEOHOTO COIePKaHMS.

3HaHUE XUMHH CIYKXHUT OCHOBOU /I (POPMUPOBAHUS MHEPOBO33PEHHS 00YJAIOMIETOCS, €ro
IpEeACTaBICHUI O MAaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
NpEeCTaBICHUS O B3aUMOIPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTUS YEJOBEUECTBA — CBHIPHEBOM,
9HEPreTUIECKOH, MUIIEBOH U KOJOTHYECKON O€30MacHOCTH, POOIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYeT peanu3ald BO3MOXHOCTEW s caMopa3BUTHs U (OpPMHUPOBaHUS
KYJbTYpBI TMYHOCTH, €€ 0011eil U (yHKIMOHATBLHON IPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00yJaroImumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM ~ y4eOHONl  NeATeIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, Tak M B
npogeccuoHaIbHOM eI TeNbHOCTH;

3HAaKOMHUT CO CIEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI51/1a Ha €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B DSKOJOTMYECKOE OOpa3oBaHHE
oOyyJaronuxcsi.

JlaHHble HampaBieHUs B OOyYEeHMHM XUMHMH 00€CHedMBaroTCs creuu(ukoil coiepKaHus
y4eOHOTro TpeaAMeTa, KOTOPBIM SBISETCS MEJarornyecku aganTHPOBAaHHBIM OTpakKeHUEM
0a30BO HAYKW XUMUU Ha ONPEIICTIEHHOM JTarie € pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHHS OPHUEHTHPOBAH HA OCBOCHHE
00yYaroIUMUCS CUCTEMbI NIEPBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKONW XUMUM U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBIX MOHSATHIH OPraHU4YeCKON XUMHH.

CrpykTypa copaepkaHHs MMPOrpaMMbl M0 XUMHUH C(HOPMUpPOBaAHA HAa OCHOBE CHCTEMHOTO
noaxona kK e€ mzydenuro. CopepxaHHe CKJIaJbIBAETCS U3 CUCTEMbI MOHATUH O XMMHYECKOM
JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHuYecKod peakuuu. OOe 3TU CUCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 IPUHLUILY IOCJIEJOBATEIbHOIO pPa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMUY;

— YUYEHMS O CTPOEHUM aToMa U XMMHYECKOH CBS3H;

— MPEICTaBICHUH 00 AIIEKTPOIUTUIECKOMN TUCCOIMAIINYN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YPOBHSI K JpYyromy,
BBIMOJIHAS (YHKLIMU OOBSACHEHHS W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOIYUYEHHs U3yYaeMbIX BEIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XMMHMYECKOM COCTaBIIIOIIEH HAyYHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METOJAAM I[03HaHus B Hayke. M3yueHue xumMun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mup», «buonorus. 5—7 knaccei» u «Pu3uka. 7 Kiacc.

[Tpy n3yyeHny XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUUYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YelloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbI. 3ajada y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — BaKHEHIIMX (DAaKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
nprOOIIEHNH K HAyYHBIM METOJIaM MMO3HAHMS [IPU U3YUYEHHUH BELIECTB U XUMUYECKUX PEaKIHii, B
(OpMHUpPOBAaHMM W Pa3BUTHHM TO3HABATENbHBIX YMEHHMM M HMX [NPUMEHEHMH B Yy4eOHO-
MO03HABaTEJIbHON M yuyeOHO-MCCIe0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUH MPaBUil O€30MacHOTO
oOpalleHus C BeLECTBAMU B [IOBCEIHEBHON KU3HH.

[Ipy u3y4yeHMH XMMHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs BaXKHOE 3HAYCHHE
npruoOpeny Takue e, Kak:

— (popmHpoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JINYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO PELIEHHH, CIOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHUM KHU3HH;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOlIIeHne OoOydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  [IO3HaHUf,
(hopMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBHMH, CIOCOOCTBYIOIIMX MPHUOOPETEHUIO OO0YYarOIUMHUCS OIbITa
pa3Ho0Opa3HON NEeATENbHOCTH, TMO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIETEHIINH), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHHH OOBACHATh M OLCHMBATBH SIBJICHUS OKPYXKAIOLIETO MHpa, MCIOJB3Ys 3HAHUS U
OMBIT, TOJy4YEHHBbIE MNPH H3YYEHUH XHUMHH, NPUMEHATh HMX MPH peleHuH mpolieM B
IIOBCETHEBHOM KU3HU U TPYIOBOM IEATEIBHOCTH;

— (hopMupoBaHue y 00y4aromuUXcs I'yMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHMs LIEHHOCTH
XMUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKH LIEJIeCOO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEGHMs OOIEYEIOBEYECKMX LEHHOCTEH, MOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npouis U HAIIPAaBICHHOCTH AaJIbHEHIIEro 00yueHusl.



OO1ee 4ncino 4acoB, OTBEACHHBIX IS M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziel0), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

[lepBoHayajbHbIE XMUMHYECKHE TOHATHSA

[Ipenver xumuu. Ponmb XUMHM B JKM3HM 4elOBeKa. XUMHUS B CHUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBoOWCTBa BEIECTB. ArperaTHoe cocTtosHue BemecTB. llonarue o
METO/1aX MO3HaHUs B XUMHH. UHCThIE BemecTBa U cMecH. CriocoObl pa3/ieNieHus CMECei.

ATOMBI U MOJNEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMUMHYECKHUX 3JIEMEHTOB.
[TpocTsie U clioKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyna. BaleHTHOCT aTOMOB XUMHMYECKHUX OJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10151 XMMHUYECKOT0 JIEMEHTa B COETUHEHHH.

KomuuectBo BemectBa. Monb. MomsipHas macca. B3anMocBs3b KOIWYeCTBa, MAacchl U
quCiIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

dusnyeckue U XMMHUYECKHE SIBJICHMsS. XHUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanus XuMudeckux peakuui
(coenuHeHwUsI, pa3IOKEHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMU
oOpareHusi ¢ J1abopaTopHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (PU3NYECKUX CBOMNCTB
00pa310B HEOPraHUYECKNX BEUIeCTB, HaOmoneHne pu3nyeckux (IIaBlIeHne BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAlMs BOJbI) U XUMHUUECKUX (TOpPEHUE CBEYH,
NPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOII0IeHNE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHUS XUMHUYECKUX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpHUIOM Oapus, pasznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMojelcTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnoco6oB
pa3feneHus cMecel: C IOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTUIUIALUS,
xpomatorpadus, TIpoOBEIEHUE OYUCTKM MOBAPEHHOM COJM, HaONIOJIEHHE U ONMCaHUE
pe3yNbTaTOB TMPOBEICHHUS OIbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MaccChl, CO3JaHHE
MoJiesiel MOJIEKy (IapOCTEPIKHEBBIX ).

BasHeiiune npeacraBuTe/ I HCOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxxnenne kuciopona B nmpupoze, Gu3ndeckne 1 XMMHUYECKHE CBOMCTBA (peaKIuu TOPSHHUS).
Oxkcunpl. Ilpumenenue xkucnopoma. CrnocoObl TMONyYEeHHS KHUCIOpOJa B JabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amioTponHas Moaudukanus
KHCJIOPOJa.

TennoBolr 3DQeKkT XUMHUYECKOHW pEakluh, TEPMOXHMHUYECKHE YpPaBHEHHS, 5K30- H
SHAOTEPMHUUYECKUE pEaKIUH. TOMIUBO: Yrojib M METaH. 3arps3HEHHE BO31yXa, YCUIICHHE
HapHUKOBOTO 3(deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT M mpoctoe BemectBo. HaxoxkneHue BomopoAa B MpPUPOJE,
(u3nueckre U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOcO0bI nosyyeHus. Kuciaotel u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.



®usnueckue cBoucTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacelennsie u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMoOCTh BeliecTB B Boje. MaccoBas J0is BellecTBa B
pactBope. XuUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHMSA. PoiIb pacTBOPOB B NMPHUPOJE U B KU3HHU
yenoBeka. KpyroBopoT BOJbI B mpHUpofe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJTHBIX BOJ.

Knaccudpukanus nHeopranwdeckux coeawHeHuid. Oxcunbl. Krinaccudukanus OKCHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCTIOTHBIE, aM(OTepHBIE) U HecoeoOpa3ytonue. HomeHknaTypa
okcu0B. Du3nyeckue U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lomyueHue okcuaos.

OcHoBanmst. Krnaccudukarnuss OCHOBaHMIA: WIENOYM € HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuii. @uU3MYECKHE W XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usudeckie U XUMHYECKUE
cBoiicTBa Kucaot. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa cosieil. @usznueckue U XMMHUUYECKHe cBoicTBa cojied. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OINPEEIIEHUE COJEPKaHUs KUCIOpOoJa B BO3JyXe, MOIyYeHHe, coOupaHue,
pacno3HaBaHMEe M HM3yY€HUE CBOICTB KUCJIOpOJa, HAOMIOJEHHE B3aUMOJEUCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W INpEKpallleHus: ropeHus (Ioxkapa), 03HaAKOMJICHUE C
oOpa3liaMu OKCHJOB M OINUCAaHHE HX CBOWCTB, MOJIy4Y€HHUE, COOMpaHUE, pPAclO3HABaHUE U
U3y4YeHUEe CBOMCTB BoAoponaa (ropeHue), B3auMojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HAOIIOJEHUE 00pa3IOB BEHIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeTaulaMU (HAaTpUeM U KajblueM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMaTEPHAIIOB), MCCIEAOBaHNE OOpPA3[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIAcCOB,
HaAOJI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAaX KHUCIOT W IIel0Yell, u3ydyeHue
B3aumozeiicTeust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTajllaMH,
peakuuil HEeWTpanu3aluy, IOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEpUMEHTANIbHBIX 3a]1a4 1o TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuecknii 3axkoH u Ilepumoanueckasi cucrema xumudeckux 3jiaementos JI. HU.
MenpgesieeBa. CTpoeHne aToMOB. XMMHU4YeCcKas ¢BA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKM KIAacCUPUKALMU XUMHUYECKUX dieMeHToB. [loHsiTHe o0 rpynmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IMIETOYHO3EMENbHBIE METAJUIbI, TaJOreHbl, HHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHBIE OKCUIIBI U THIPOKCH/IBI.

[lepnonnueckuit 3axkoH. Ilepmommueckas cucrtema XuMHuueckux oaemeHtoB [l M.
MenneneeBa. Koporkonepuognas u jummHHONepuoaHas ¢opmbl [leproandeckoil CUCTEMBI
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmbsl. Duznueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX sep. M3orombl. Onextponbl. CrtpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUUECKHX A1eMeHTOB [leproandeckoit cucTeMbl
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.



3aKOHOMEPHOCTU W3MEHEHUs pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenne [lepuoguueckoro 3akoHa u Ileprogudeckoil CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JUIs1 pa3BUTUS HayKu U npakTuku. J[. 1. MenpaeneeB — yd€HbI U rpak1aHHH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBS3b.
DIEeKTPOOTPULIATETFHOCTh XUMHUECKUX 3JIeMEHTOB. loHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporecch
OKHCJIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YCeHHE OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PacTBOpaMHU KHCIJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB, MILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEeHUE, PEaKluu Pa3ioKeHUs, COSTUHEHUS).

Mesicnpedmemmuole céa3u

Peanuzarust MeXnpeAMETHBIX CBA3EH MPHU U3YYCHUH XUMHH B 8 KJIacCe OCYIIECTBISETCS
Yyepe3 HCIOJb30BaHUE KaK OOIMX ECTECTBEHHO-HAYUYHBIX TMIOHSATHUH, TaK MW TOHATHH,
ABJISIFOIIUXCSI CACTEMHBIMU JIJIS1 OT/I€TIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TOHSTHS: HAy4YHbIH (aKT, THUIOTE3a, TEOPHs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCUpUKaIUsi,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIECPHMEHT,
MOJICJIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBJICHHUE.

®usuka: Marepusi, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
pPaZlOaKTUBHOCTh, MOJIEKYIa, JJIEKTPUYECKUU 3apsl, BEUIECTBO, TeJIO0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIWYHMHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3B€3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

l'eorpacdusa: armocdepa, rumpochepa, MuHEpandbl, TOPHBIE TOPOJbI, TOJE3HBIC
MCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYECKas peaKkuust

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XumMudeckux odnemeHros J[. MH.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUYECKHUX
9JIEMEHTOB TEPBBIX TPEX IMEPUOAOB, Kajaus, KAIBIHMSI W UX COCJUHEHHUHW B COOTBETCTBUHU C
MIOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BewecTBa: BHUABl XUMUYECKOH CBA3U. THUMBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKHX BEMIECTB. XUMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukanus XUMUYECKUX peakluid M0 pa3IMIHBIM MPU3HAKAM (IT0 YHCITYy H COCTaBY
y4acTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTanuzaTtopa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE YPABHEHUSI.

[lonste o ckopoctu xumuyeckoil peakuuu. Ilonstue 06 0OpaTUMbIX U HEOOpPaTUMBIX
XUMUYECKUX peakuusax. [IoHsATME O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsarue o
karanuse. lloHsTue o xumuyeckoM paBHOBecHMH. DakTOpbl, BIHUSIONIME HA CKOPOCTh
XUMHUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.



OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPOIuThl. KaTHoHBI,
aHUOHBL. MeXaHU3M JHMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKOW CBSI3U.
Crenenp auccounaruy. CUIbHbBIE U CIIA0bIe SJIEKTPOIIHUTEHI.

Peakuyu moHHoro oomeHa. YcnoBHsl MPOTEKAHUS PEAKIMM MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHCIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHUA 00 JIEKTPONUTUYECKOW auccoruanuu. KadecTBeHHbIE pEakIMy Ha HOHBL.
[TonsiTEe 0 THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAIJIOB M HeMeTaioB (rpaduTa u anmasza), CIOXKHBIX BELIECTB (XJIOpUAa HATPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH pEeakUuu OT BO3JACHCTBHUS pa3iIMYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIEcca IUCCOLMALNN
KHUCJIOT, IIeio4Yel M cojeil (BO3MOXKHO HCIIONIb30BAaHME BHUIEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKaHHs Peakuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIJCICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOIUX IMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklUuid (rOpeHHe, peakUuu pa3ioXKeHHs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX pPEAKLUUNA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTassibl M MX COeIUHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMUYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJCICTBHE C METaUIaMH, HEMeTaJUIaMH,
miesnouamu).  Xsoposopopon. ConsiHass KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHenue. JlelicTBre xJiopa U XJIOpOBOAOPOJa Ha OPraHK3M uesoBeka. Baxueiue Xmopuiast
U UX HAXO0XJICHHE B IIPUPOJIE.

OO6mass xapaktepucTuka syneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyecKhe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOITHBIE MOJM(HUKAIMKA KUCIOPOJA U Cepbhl. XUMHUUECKHUE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (U3HYEeCKHe M XUMHUYECKHe CBoWcTBa. OKCHIBI Cephl Kak
MPECTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3UYECKHEe U XUMHYECKHE CBONCTBA
(oOmme Kak TpEACTaBUTENs Kiacca KHCIOT U crenudpudeckue). XUMHUYECKHE PEeaKInu,
JeKallie B OCHOBE IPOMBILUIEHHOTO crnoco0a MOoJdy4yeHUs cepHoW Kuciaotel. I[Ipumenenue
cepHoit kucinoTel. CoJii CepHOM KUCIOTHI, KaYeCTBEHHAsI peakius Ha cyabdaT-noH. Haxoxnenue
ceppl M €€ COeauHEHUH B mpUpoAe. XHUMHYECKOE 3arpsA3HEHUE OKPYKAIIIEH Cpeabl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALCHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTEMEHM OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Tpupone, Qusuueckue u
XUMHYeCKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero pu3n4eckue 1 XUMHYECKUe
CBOWCTBA, MOy4eHue 1 npuMenenue. Coinu aMMOHUS, UX (pU3HUYECKHEe U XUMHUYECKUE CBOMCTBA,
npumeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHUS. A30THas KHCIOTA, €€ NOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak NpeNCTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHUE HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX
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ynoopeHuit. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH CpeIbl COSIMHEHUSIMH a30Ta (KUCIOTHBIS
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUGBUKAIIH
dbocdopa, dpuznueckue u xumuyeckue cpoictBa. Okeun gocdopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOICTBa, monydenue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI00PCHHIA.

OO6mas xapakrtepuctuka 351eMeHTOB IVA-rpynnel. OCOOEHHOCTM CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHHUA. YTJEepo/, aJllFIOTPOIIHbIE MOAU(UKAIINY, pacIpOCTpaHEHHE B
npupojie, Gusnueckue U XUMUYECKrue cBoMCTBa. Ancopouusa. KpyroBopot yriepoaa B mpupoe.
Oxkcupasl yraepoaa, ux QpU3NYecKue U XUMUYECKHE CBOWCTBA, ICWCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTUYECKHE MPOOJIeMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a INI00aJbHOrO MOTEIUIEHHUS KJIMMaTa, MapHUKOBBIM 3pQexT. YronpHas Kuciora U eé
conmu, X (pu3MUeckre M XMMUYECKUE CBOICTBa, MONydeHHe U npumeHeHue. KaudecTBeHHas
peakiusi Ha  KapOoHaT-MOHBI.  Vcmonp3oBaHMe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHUSX yriepoia
(MeraHn, 9TaH, STWUJICH, AalleTWJEH, S3TaHOJ, TJUUEPHUH, YKCyCcHas Kuciora). lIpupoaHbie
UCTOYHUKHU YIJIEBOAOPOJOB (Yroib, MPHUPOIHBIMA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMONIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJM B KU3HU YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX M HEOPTraHMUYECKUX COCTUHEHHIM.

Kpemuuii, ero ¢usndeckue MW XUMUYECKHE CBOICTBa, MONyuYe€HHWE U TMPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpencraBieHuss o0 okcuae kpemuaus (IV) u
KpeMHHUEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B TPOMBIIUICHHOCTH. BaxkHelme
CTpOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jxene300eToH. I[Ipoliembl
0€30MMacHOTO UCIOIH30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxaromue (GU3NYECKUe U XUMHUYECKHE CBOMCTBA TajJOreHOB M MX COCIUHEHHH (BO3MOXKHO
UCTIONB30BaHUE BUJICOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUIOB (TalOTEHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAJIOB), HAOMIOJEHHE Tporecca OOyriauBaHMsS  caxapa TMOJ  JICUCTBHUEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCJIOTHI, TIPOBEJICHUE KAa4YeCTBEHHOUW peakinu Ha cyib(paT-HOH W HAONIOJEeHUE TMpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa W WX COeNMHEHHU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
MoNlyueHue, coOupaHue, pacrmo3HaBaHHWE M HW3Y4YCHHE CBONCTB aMMHakKa, IPOBEACHUE
KAueCTBEHHBIX peakluii Ha HOH aMMOHHUA U ¢GocaT-uOH M HU3YYCHHE MPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiMmasa,
rpadura, ¢ynaepeHa, O3HAKOMIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTa3a, MOJyYeHUE, cOOUpaHue, paclo3HaBaHUe
¥ M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAT-HOHbl U H3Y4YEHHE TMPU3HAKOB HX IMPOTEKAHMS, O3HAKOMJICHHE C NpPOAyKLIHEen
CHWJIMKATHON MPOMBINIJICHHOCTH, PEUICHHE KCIePUMEHTANBHBIX 3a/1a4d 1o TeMe «Baxueiimue
HEMETAJLIIbI U UX COCTUHEHUS.



MeTaJJIbI M MX COeAMHEHUS

OO0mas xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUH WX
nojoxxeHus B [lepuoanueckoi cucteMe xumuueckux snemMentoB 1. . MenaeneeBa u ctpoeHust
atroMoB. CTpoeHue MeTaIoB. MeTalyinueckas CBSI3b M METAIMYECKas KpHUCTaUITMYecKast
pemeéTKa. DIEKTPOXUMUYECKUM psAll HanpshkeHud MeramwioB. Dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOIMe CrocoObl MONMyYeHHs] MeTAIIOB. [IOHATHE O KOPPO3UM METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH32a) 1
WX MIPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIbL: TTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpOCHUE MX aTOMOB, HaXOXJeHHE B mnpupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHUH.

[[lenoyHo3emMeNnbHBIE METAUIBl MarHuii M KajlbLMi: mnoJiokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHtoB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAaXOXKICHUE B
npupojae. PU3NYecKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHedume coeauHEeHUs
KaJblusl (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. W.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Npupojae. OPU3NUeCKre U XUMHYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteMe xumuyeckux osiemenroB JI. U.
MenaeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupoae. PU3nNuecKrue 1 XMMHYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (III), mx cocras, cBolcTBa U
MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METallIoOB M CIUIaBOB, MX (U3NYECKUMHU CBOMCTBAMH,
U3Y4YEHUE pPEe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIleCCa TOPEHHs JKele3a B
KHCIIOpOJE  (BO3MOXXHO  HCIIOJIb30BAaHUME  BUIACOMATEPHUANIOB), IPU3HAKOB  NPOTEKaHUS
KaueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, IMHKa, xene3a (II) u xenesa
(III), menu (1), HaGnroneHre U OMHMCAHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHHUE BHICOMATEPUAIIOB), UCCIEIOBaHHEe aM(DOTEpHBIX
CBOMCTB THJIPOKCHJA aIFOMUHUS U THIPOKCU/A LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHenime MeTalluIbl U UX COSTMHCHUS.

XuMHus H OKpY:KamoLas cpeaa

BemectBa 1 maTepuainbsl B TOBCEITHEBHOM JKM3HU 4YeJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip NpuU XUMHUYECKUX OXKOrax H
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaromIel cpeibl (TpeeabHas A0MyCcTUMast KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Posb XxuMuu B perieHuN 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuit yIkcnepumenm:

M3y4eHHE 00pa3lioB MaTepuanoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXXnpeaMETHBIX CBA3€H MPU M3YYEHUH XUMHUHU B 9 Kjlacce OCyIIECTBIACTCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHSATUH, Tak U MOHSITHI,
SIBJISIFOLLIMXCSL CACTEMHBIMU /U1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (pakT, TUmoresa, 3aKOH, TEOPHS,
aHanmu3, CHHTEe3,  Kiaccu(ukamusi,  TMEepUOJMYHOCTh,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusnka: MaTepHs, aroM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIHI,
pPaZMOAaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUH  3apsiyl, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
JUIJIEKTPUKY, (OTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass pemeTKa, CIUIaBbl, (PU3WYECKHE BEIMYMHEI,
€IMHHIIBI U3MEPEHNUS, KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE MOPOJbI, TOJE3HBIE
MICKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JJUYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIero 0O0pa30BaHUA
JOCTUTAIOTCS B X0JIe OOYUYCHHsI XMMHUU B €IMHCTBE Y4EOHON U BOCIIUTATEIHHON JIEATEIHPHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COIMOKYJBTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TIPUHATHIMH B OOIIIECTBE MPaBWJIaMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOIMO3HAHMS, CAMOPA3BUTHSI U COIIMANIN3ALINN 00yYatOIIUuXCsl.

JIMYHOCTHBIE PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OPHUEHTALUA U PACHIMPEHHUE OIbITa JESITEIIbHOCTH Ha €&
OCHOBE, B TOM 4HCJI€ B YaCTH:

1)naTpuoTH4YecKOro BOCIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY
HACJICJNIO, TIOHUMAHUs 3HAYCHUS XUMUYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW WH(MOpMAIMeld O MEepPeIOBBIX JOCTIKEHUSIX U OTKPBITHUAX
MHPOBOW M OTEUECTBCHHOM XMMUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpPOMCTBE
MUpa 1 00IIIeCTBa;

2)rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COIMATBHBIX HOpPMaxX W TpaBUaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJUUIEKTHUBE, KOMMYHHUKATUBHOMN KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH,
y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM H JPYTrUX BHAAX JAEATEIHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOU JESATEIILHOCTH P BHITIOTHEHUH YIeOHBIX, TO3HABATEIILHBIX 33134,
BBITIOJIHCHUH XWMHUYECKHX OKCIIEPUMEHTOB, CO3[IaHWM YYEOHBIX TMPOEKTOB, CTPEMJICHHS K
B3aMMOTIOHMMAHHUIO U B3aWMOITOMOINMA B TIPOIECCE ATON yueOHOU AesITeIBbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJCHUE M TMOCTYNKH CBOMX TOBAapUIICH C MNO3ULMKU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUIN MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUYECKHE  TPEJACTABJICHHS O  BEIIECTBE W  XHMHYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISIOLIME OCHOBY st
NMOHMMAaHUs  CYIN[HOCTH HAYYHOW KapTHHBI MHpa, MPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIBI, B3aUMOCBSI3SX YEJIOBEKAa C MPUPOJHOU CPENoi, O poJin
XUMUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;
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IMO3HABATCJIIbHBIC MOTHUBLI, HAIIPABJIICHHBIC Ha IMOJYUYCHHUC HOBBIX 3HAaHUH 10 XUMHH,
HEeoOXoAuMbIe i1 OOBACHEHHS HAOJII0JJaeMbIX IIPOILIECCOB U SIBJICHUM, IMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEeNbCKON KYJIbTYPBhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CpEICTBAMU
UHGOPMAIIMOHHBIX TEXHOJIOTHI;

UHTepeC K OOyYeHHI0 M TO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HMCCIIEIOBATEIHCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODPY
HaNpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHIIeM;

4)popMupOBaHMSA KYJIBTYPBI 310POBbSI:

OCO3HAHUC LECHHOCTHU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3IO0pPOBLIO,
YCTAaHOBKHM Ha 3J0POBBI 00pa3 >XW3HU, OCO3HAHWE TOCICICTBHA W HENPHITHE BPEIHBIX
OpUBBIYEK (YMOTPEOIECHUSI alKOrojs, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
npaBuJl 0€30MacHOCTH TMpPH OOpAIEHUH C XMUMHYECKHMMH BEIIeCTBAMU B OBITY M peanbHOU
KU3HU;

5)Tpya0BOro BOCIIUTAHMS:

MHTEpEeC K MPAKTHUECKOMY M3y4eHHUI0 Mpodeccuil U Tpyda pa3IuyHOro poja, yBaXKeHHE K
TPyLy U pe3yJibTaraM TPYJOBOM MJESATENbHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHUS
OPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIH BHIOOp WHAMBUAYAIBHOM TPaeKTOPUU
MPOJIOJDKEHUST O0pa30BaHMsI C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHol nmpodeccuoHaNIbHON NeATeIbHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOPECCHOHATBHON CPE/IE;

6)3K0J10rM4eCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY JKM3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 370POBOr0 U 0€30MacHOro obpasa »KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 370POBBIO,
OCO3HaHHWE [IEHHOCTH COOJIIO/ICHUS MPaBUJI OE30MaCHOTO MOBEACHUS MPU paboOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMX, YTPOKAOIINX 3I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TMPHUMEHSATHh 3HAHUS, MOJydyaeMble MpPU HM3YYEHUH XUMHH, JJIS pelleHUus
3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOIHON CPEAOH, sl OBBILICHHS YPOBHS 3KOJIOTHUECKOU
KYJIBTYpBI, OCO3HaHHUS TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel MX pelieHus
MMOCpEACTBOM METOAOB XUMHHU, SKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLCA WM B
MO3HABATEJIbHOW, KOMMYHHKATUBHON U COLMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pPe3YyJbTATOB BBLACISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUS] OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (HaKT, cucTema,
MPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAay4yHOM KapTHHE MHUpa, U YHUBEpCaJbHble yueOHbIe NeicTBUS (ITO3HABATEJIbHbIC,
KOMMYHHUKATHBHBIEC, PETYJSTHBHBIE), KOTOPBIE OOECIIEYMBAIOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM e TEeIbHOCTH.

Ilo3naBaTebHbIE YHHBePcAIbHbIE YueOHbI€ el CTBUS

basoBble Jlornyeckue 1efcTBUA:

YMCHHUA HCIIOJB30BATH HpI/IéMBI JIOTUYCCKOro MBIINUJICHUA IIpU  OCBOCHUH 3HAHUU:
pacKpbIBaTb CMBICA XUMHUYECKHX TMOHATHH  (BBIIEISATH WX XapaKTepHbIe IPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIOIB30BATh MOHATHUS Ui O0BICHEHUS
OTJENbHBIX (DAaKTOB W SIBICHUH, BBIOMpAaTh OCHOBAaHMA M KPUTEPUH IS KJIACCH(PHUKAIUU
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XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTaHABIMBATh IPUUMHHO-CIEACTBEHHBIE CBSI3U
MEXIY 00BEKTaMU U3yUYEHHUsI, CTPOUTH JJOTUYECKUE PACCYkKACHUS (MHAYKTUBHBIC, 1€TyKTUBHBIC,
10 aHAJIOTHH), JIeJaTh BHIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XUMHH, MPeoOpa3oBBIBATH ITUPOKO
MpUMEHSIEMbIE B XUMUHU MOJICJIbHBIE MPEJICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW pEaknuu — TMPH PeIIeHuHd Yy4deOHOo-
MO3HABATENbHBIX 3a/lady, C Y4YETOM OTHUX MOJENBHBIX MPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHX DPEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBCHHBIE CBSI3U U
MIPOTHBOPEYHS B U3yUaEMBIX MPOIIECCAX U SBICHUSIX.

Ba3oBble nccienoBareabCcKue NeCTBUA:

YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAu€CTBE MHCTPYMEHTa IMO3HAHMS, a
TakK€ B KadeCTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE TMPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHHI;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M MPOBEACHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJI0M MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, (GopMynHpoBaTh OOOOIICHWS] M BBIBOJBI IO PE3yJbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(HOPMALIUIO PA3TUYHBIX BUIOB
U GOpM IIPEICTABICHHUS, TTOTyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMUYECKOTO COJEPKaHMs, CIOpaBOYHBIE TocoOus, pecypchl HWHTepHeTa), KpUTHYECKH
OLICHHUBAThH MTPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHE TPUMEHSATh Pa3THUYHbIE METOJIBI M 3alIPOCHl IPU MOUCKE B 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHCHUS YI€OHBIX M MIO3HABATEIBHBIX 33124
OTIpeNIeIEHHOTO THUIIAa, MPUOOPETEHHE OIbITa B OOJACTH HCIOJIH30BaHMS WH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYpOi aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (QOpMy MpeAcTaBIeHUs
uHPOPMAIIMU W WILTIOCTPUPOBATH pEIIaeMble 3a/ladydl HECJIOKHBIMU CXEMaMH, IUarpaMMaMu,
npyrumu Gpopmamu rpaduKu U 1X KOMOMHAIIASAMHU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4eOHOW M HCCIeA0BaTEIbCKOM
NEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X034iCTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOLIEH PUPOJHON CPEIBL.

KoMMyHuKaTHUBHBbIE yHUBEPCAIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 3aJlaBaTh BOINPOCH (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMyYIHpPOBaTH CBOM MPEATOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHUS MPEACTABIATh MOJYYCHHBIE PE3YIbTaThl O3HABATEILHOM NEATEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 pPEe3yJbTaTOB BBIIOJIHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (J1a0opaTOPHOTO OMbITA, JIAOOpaTOpHOW pPAabOTHI MO HUCCIEIOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHUs y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOW IMO3HABATEIHHOU U
UCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
oOIIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMI (0OCyxJaeHHs, OOMEH MHEHHMSIMH, «MO3TOBbBIE
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LITYPMBD», KOOPAUHALIMSA COBMECTHBIX JAEUCTBUM, ONPEIEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJTHCHHOW paOOTHI U IPYTHE).
PerynsiTuBHbIe yHUBEpCaJIbHbIC YUeOHbIE el CTBUA:
YMEHHME CAMOCTOATEIBHO ONPENENATh LU ACSITEIbHOCTH, IUIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENBHOCTh, BHIOWPATH
HanOonee dS(QQeKkTuBHbIE CMOCOOBI pelIeHHsT y4YeOHBIX W IO3HABATENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEWCTBUM IpHU
BBIIOJIHEHUM 33/laHuil ¢ y4€TOM TMOJIyuYeHHMs HOBBIX 3HAHMNH 00 M3y4daeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBICHHOMN LEINH,
YMEHHUE UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIOBUH 3aJaHUN.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJACpPXKaHMA,
YCTAHOBJICHHOTO JaHHOM (exepanpHON pabouell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC
0o0yYaromuMHUCs Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI NEHCTBHM, crenuuuecKkue s
npeaMeTHoW obmactu «XHUMHS», BUIBl ACSITEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpETALNH, IPe0OPa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.
K konHuy obyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha GA30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHHMA:
®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUN: aTOM, MOJIEKYJa, XUMUYECKUN
JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPO/IHAs), BaJEHTHOCTb, OTHOCHTEJIbHAs aTOMHAs M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSApHAas Macca, MaccoBas JOJIs XUMUYECKOIO
3JIEeMEHTa B COEIUHEHHM, MOJISIPHBI OO0BEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaxkuuil: peaKLMu COEIMHEHUS, PEaKLMU Pa3I0KEHUs, PEAKIIUM 3aMELICHMSI, PEaKLIUH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEaKIMH, TETIOBOM A PEKT peaklny, sApo aToMma,
SJICKTPOHHBIA CJIOM aToMa, aTOMHasi OpOWTal b, PaadyC aTOMa, XUMUYECKasl CBS3b,
NOJIIpDHAsl M HENOJIIpHAas KOBAJICHTHAsl CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBast J10J1s1 BelecTBa (MPOLIEHTHAs: KOHIIEHTPALUs) B pacTBOPE;
®  JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUN M NPUMEHATH 3TU
MOHSTHS [TPU ONUCAHUM BEILIECTB M UX MPEBPAIICHUN;

® JCNOJIB30BaTh XMMMYECKYIO CHMBOJMKY JJIsI COCTaBI€HHA (OpMYJ BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

® OIpeneNATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMAX, CTEICHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIICKHOCTh BEIIECTB K
ONpENIeIEHHOMY KJIacCy COEIMHEHMH 10 (opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

® packpeiBath cMmbIca llepuonuueckoro 3axkona JI. M. MenneneeBa: n1eMOHCTpUPOBATh
NOHUMAHUE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nojiokeHuss B Ilepmonmyeckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMs, 3aKOHAa ABOIazipo;

® ONUCHIBaTh M XapakTepu3oBaTh TabauuHyto ¢opmy Ilepuonnueckoil cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynmna (A-rpynma)» u
«nobounass mnoarpynna (b-rpymma)», Mameie W OOJdbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMeroTcs B Tabmuue «llepuoandeckas cucremMa XMMHYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
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XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeieneHne ux 1o 3JIEKTPOHHBIM CII0sM);

KJIaccu(UIUPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMUIECCKHE
peakuuu (IO YUCIy M COCTaBy Y4YacTBYIOLIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX
KJIacCOB, TMOATBEpXkJas  ONHCAHWE TMpPHUMEpPaMHA  MOJICKYJSIPHBIX  ypaBHEHHHU
COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAauy€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHUSI XUMUYECKHX MPEBPALICHUN B PAa3IHUHBIX YCIOBUIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI'0 JIEMEHTa 1Mo (popMyJie COeTUHEHNs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peakIui;

NPUMEHITh OCHOBHBIC OIEPAIMU MBICIMTEIBHON NEATENbHOCTH — aHAlU3 U CHHTE3,
cpaBHEHME, 0000IIEHNE, CUCTEMATU3AUI0, KIaCCU(PUKAIUIO, BBISBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBsI3eM — U1 M3Y4YEHHUS CBOICTB BEILECTB M XMUMHYECKHX PEAKIMH,
€CTeCTBEHHO-HAy4YHble =~ METOIbl  IO3HAaHUS  —  HAOIMIOAEHUE,  M3MEpEHME,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEATILHBIA U MBICICHHBIN);

CJIeZIOBaTh TpaBHWJIaM TIOJIB30BAaHUS XMMHUYECKOH TIOCYIOM H  JIaOOpaTOpHBIM
o0opyI0BaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 10 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB MO MOIY4YEHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHUCIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JT0JIEN paCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U TPOBOJUTH XMMHUUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJI0YeH U
KHCJIOT C IOMOIIBIO MHJIMKATOPOB (JIAKMYC, (heHOI(PTaTIeHH, METUIOPAHXK U APYTHE).

K konmy oOydeHust B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Y 00YHYaIOIIUXCS] YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IMOHATHUH: XUMHUYECKHHM DIJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas PEaKIUs, XUMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiyu, MOJIb, MOJISIPHBI 00BEM, PacTBOP, DIIEKTPOIIUTHI,
HEBJIEKTPOJIUTBI, IEKTPOJIUTUYECKAs JAUCCOLMAIMs, peaklud HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHe, OOpaTuMble M HeoOpaTUMble peakIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KPUCTAUIMYECKas pemeTka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM peakLuu, MpeneiabHO JIOIyCTUMas
koHuentpauus [1/IK Bemectna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHATH 3TU
MOHATHS ITPU ONIMCAHUM BEILIECTB U UX IPEBPAICHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ul COCTaBleHUs (OpMys BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;
ONpENENATh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PaA3JIU4YHOIO COCTaBa, INPUHAMICKHOCTh BEUIECTB K ONPEICIEHHOMY
KJaccy COeIMHEHMH Mo (opmysiaMm, BHJI XMMHUYECKOM CBS3U (KOBaJEeHTHAas, UOHHAs,
METaJUINYeCKass) B HEOPraHHMYECKUX COCIUHEHHUAX, 3apsij] HOHA MO0 XUMHYECKOU
14



dbopmyIe, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUH, TUI
KPUCTAJIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbich Ilepuognyeckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
ero MOHMMaHHE: OMHUCHIBATh M XapaKTepu3oBaTh Tabnuunyo dGopmy [leprogndeckoit
CUCTEMBl XMMHUYECKHX OJIIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas mnoiarpynma (A-
rpymmna)y u «mnodouyHas mnoxarpymma (b-rpynma)», manbie W OoNbLIME MEPUOJBI,
COOTHOCUTh O00O3HAuYEHHUs, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sizpa, o0lee YUCIo IEKTPOHOB U pacIpeleIeHUue UX 10 JIEKTPOHHBIM CII0sM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHHUI B Ipejienax MajblX MEPUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(PUITMPOBATh XMMHUYECKUE AIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakuuu (110 YUCIy U COCTaBY y4YaCTBYIOUIMX B PEaKLUU BEILECTB, 10 TEIJIOBOMY
3¢ (dexTy, N0 U3BMEHEHUIO CTENIEHEH OKHCICHHSI XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME W CHEHU(PUUECKHEe XUMHUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKON JUCCOLUUALIMU KUCIIOT, HIEJI0YEH U COJIeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKlMii HIOHHOrO OOMeHa, YypaBHEHUS peaKluid,
MNOJATBEPXKJAIOIIUX CYLIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAy BEIEeCTBaMU
pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI I[OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMS, BO3MOXHOCTU
MPOTEKAHUsI XUMUYECKUX MPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKIUU;

coOmoaTh IpaBWja TIOJIb30BAaHUS XUMHYECKOW TOCYIOM U J1abOpaTOpHBIM
000pyIOBaHMEM, a TaKKe MpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU TIO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYUYEHHUIO
U COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIOTO ra3a);

MIPOBOJIUTh PEAKIMU, MOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHI-, OpoMHI-, MOAHI-, KapOoHart-, docdart-,
CHJIMKAT-, Cylb(}ar-, THIPOKCUI-UOHBI, KATUOHbBI aMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENHHOCTU — aHAIU3 U CUHTE3,
cpaBHEHHE, O0OOIIEHHE, CHCTEMAaTHU3alUIO, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€M — JUIsI M3YYEHUS CBOMCTB BEIIECTB M XUMUYECKHX PEAKIMM, €CTECTBEHHO-
Hay4YyHbIE METOJbl TMO3HAaHUS — HaONIIOJEHWE, W3MEPEHUEe, MOJCIUPOBAHHE,
AKCIEPUMEHT (peasbHbIN U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosn4yecTBo yacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/m | W TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypchl
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK
’ IIPAKTUYECKON https://m.edsoo.ru/7f41837¢
NESITEIIbHOCTH YeJIOBEKa
12 BemecTBa 1 xuMudeckue 15 | bu6mmorekxa [JOK
' peaKIuu https://m.edsoo.ru/741837¢
Hroro no paszneny 20
Paznen 2.BaxHeilnne nmpeacTaBUTEId HEOPraHUYECKUX BelleCTB
21 Bosayx. Kucnopoz. 6 bubnmoreka [JOK
' IMousiTre 00 OKCHIAX https://m.edsoo.ru/7f41837¢
)7 Bonopoa. Ilonsitue o g 1 bu6nmoreka [JOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. Pacteopsl. IlonsiTue 5 | | bubnnorexa [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7t41837¢
y OCHOBHBIE KJ1aCChl o 1 1 BuGmorexa 1IOK
. HEOPTaHUYECKUX
p _ https://m.edsoo.ru/7f41837¢
COCIMHEHU I
Hroro no pazaeny 30
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Paznen 3.Ilepuoagnueckuii 3axoH u llepuogudeckasi cucrema xummueckux 3jaemMeHToB /I. M. MenneneeBa.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

319 OKHCIUTEITBHO- 2 ) bubmnoreka [IOK
BOCCTAaHOBHUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakuun

Hroro no paszneny 15 Bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK

Pe3epBHOE Bpems 3

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68 . >
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9 KJIACC

KoaunvecTBo yacos D1eKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontponsuse | TIpakTHueckue (ungposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3jnen 1.BemecTBo U XUMHYECKHE PeaKIIUA
11| st oomamnt remeros |3 | bimnorera LIOK
' P https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XHUMHUYECKUX PeaKinii https://m.edsoo.ru/7f41a636
. SHeKTponHTHq;CKaH . 1 1 BuGmorexa LOK
. rcconuanus. XuMUIeCcKue
A it https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Nroro no pazaeny 17
Pasnen 2.HemeTa/uibl 1 X COeIMHEHUS
06
2.1 xnﬂfeiiﬂifff;;ﬁ 4 1 bubmrorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoresst
OO61mas xapakTepucTHKa
59 XUMHYECKHUX IJICMECHTOB 6 bu6mmoreka [JOK
' VIA-rpymmesl. Cepa u e€ https://m.edsoo.ru/7f41a636
COC/TMHCHUS
06
1ast XapakKTepUCTUKa BuGmiorexa LIOK
2.3 XUMHYECKHUX IJICMEHTOB 7 1

VA-rpynmnsl. Azot, pocdop

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

U UX COCANHCHUA

OO1m1as xapakTepucTHKa

24 XUMHYECKHUX IJIEMEHTOB 2 Bbu6mmoreka [JOK
' IVA-rpynmet. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazaeny 25
Pa3znena 3.MeTa/sILI 1 UX COeANHEHHS
. bu6mmoreka [JOK
3.1 Obmue cBOHCTB METAIIOR 4 https://m.edsoo.ru/7f41a636
319 Baxnerime MeTamibl U X 16 bu6mmoreka [IOK
' COCITMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u okpy:xaionias cpeaa
41 BemecTBa u MaTepuaisl B 3 bu6mmoreka [JOK
' JKU3HU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemsa 2 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 67

I10 TIPOIT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KognuecTBO YacoB
Ne Tema ypoka KonTponbHbLe TpaxTaaeckue Jara DJIeKTPOHHbBbIE IU(POBHIE
n/n Bcero U3ydeHust o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
IT .P
1 peHMeTiﬂr " e Og IDem 1 02.00.2025, | Dromiorexa LOK
XVMUH B KU3HH YEJIOBEKA. .09. .
https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
) IMousgarue o MeTomax | 04.09.2025 bu6nuoreka [JOK
IIO3HAHUSA B XUMHUH https://m.edsoo.ru/ff0d227¢
[TpakTuueckas pabora Ne 1
IT S
; j;a 6pOaBaHTf)a fﬂi P(I)TTBI;éMBI | 09.09.2025 | Bu6miorexa LIOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1adbopaTOpHBIM
000pyOBaHUEMY
4 gnififg Bel:: CQBZ o 1 11092025 | Duomioreka HOK
1 . bl PAsACIIeHis o https://m.edsoo.ru/ff0d26ca
cMmecent
[TpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha ) 16.09.2025 bubnuorexa [JOK
pUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MMOBAPEHHOM COJIN )»
Bbubnuoreka [JOK
A 1 18.09.202
6 TOMBL H MOTICKY IR 8.09.2025 https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE 3IIEMEHTHI.
bub K
7 3HaKu (CUMBOJIBI) 1 23.09.2025 nommorexa LO

XUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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[IpocTeie U CH0XKHBIE

bu6mmorexa [IOK

MacCChlI BEIIECCTBA I10

25.09.202
8 BEIECTBa 3.09.2025 https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE bubmmoreka [IOK
9 30.09.2025
y4eHue https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa
. X
10 Z)Zm;c?a B?;::Te;zzb 02.102025 | Duomorera lOK
pMyJIa. o https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
JJIIEMEHTOB
. OTHocnoTenLHa;I aTOMHas 102025 BuGmiorexa LOK
Macea. UTHOCHTEbRAA o https://m.edsoo.ru/ff0d323¢
MOJIEKYJIIpHAs Macca
M
12 xnt;zzjioﬂr(:)njneMeHTa B 09.10.2025 | DromorexalOK
o https://m.edsoo.ru/ff0d350¢
COEIMHEHUHT
13 KomnuecTBo BemecTna. 14.10.2005 bu6mmoreka [IOK
Monb. Monsipaas macca https://m.edsoo.ru/ff0d5230
y (DI/IBI/IIICCK)I(/IC u XI/IMII;I;IGCKI/Ie U BuGmorexa LIOK
ABIICHHA. AHMIHECCKAd T https://m.edsoo.ru/ff0d37fa
peakius
15 Ep:;;ai{ﬂn: iﬁiﬁim 21102025 | Dromorexa lOK
P . o https://m.edsoo.ru/ff0d3al6
peaKIuii
16 3:K0ei CoxiaHeHHei Ma: - 23102025 | Dromorexa lOK
BEMECTD. AHMIHCCRH e https://m.edsoo.ruw/ff0d3b88
ypaBHEHUS
17 Beraucnenus konnyuecTsa, 06.11.2025 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d5708
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ypaBHeHI/ISIM XUMHUYCCKUX
peakuui

Knaccudukanus
XUMHUYECKUX PEAKIUI

bubmuoreka [JOK

18 11.11.2025
(coenuHeHus, pa3aoKeHHUs, https://m.edsoo.ru/ff0d3{34
3aMelIeHus, 0OMeHa)

M. B. JIomoHOCOB —

19 Y4EHBIA-IHIUKIIONEUCT. 13.11.2025 bubmmoreka [IOK
O06o6mieHne u https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3alrs 3HaHUI
K o]

20 Te(l)\fl{; igIeBHZjTifI: e 18.11.2025 | Duomoreia HOK

B o https://m.edsoo.ru/ff0d4290
XUMHYECKHUE PEAKITUI
Bo3nyx — cMech ra3os.

)1 CoctaB Bo3ayxa. Kucinopon 20.11.2025 bu6nuoreka [JOK
— JJIEMEHT U IPOCTOE https://m.edsoo.ru/ff0d448e
BenecTBo. O30H
duznueckre U XUMHUUECKHe

22 EBS;S TEZ Eﬁiﬁiﬁgﬁ 25.11.2025 | Dromorexa HOK

peartt ’ o https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06
OKCHIaX
Cnoco0sI oTydeHust

7 KHCJIOpOJia B 1abOpaToOpuu 1 27 11.2005 bubmuorexa [JOK
MIPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeneHnue kucaopoaa

24 Tennooit a3 dext 02.12.2025 bubnuotexa [JOK

XHMHYECKON peaKIuu,

https://m.edsoo.ru/ff0d4790
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IIOHATHUEC O
TEPMOXUMHYCCKOM
YpaBHCHHH, DK30- U
OHAOTCPMHUUCCKUX PCAKIUAX

TorumBo (HedTh, yrois u
MeTaH). 3arpsi3HeHue

bu6mmoreka [IOK

2 04.12.2025
. BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTnueckas padora Ne 3
K
2% no teme «llonyuyenue u 09.12.2025 bubnuoreka [1O
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae?2
M3y4YE€HHUE €ro CBONCTBY
B _
7 OAOPOAL = SHEMEHT M 11.12.2005 bubmuorexa [JOK
MIPOETOE BEHIECTRO. . https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B nmpupoe
2 CDI/I3VI/IIICCKI/IG U XUMUYECKUE 122005 BuGmorexa LOK
CBOMUTBA BOAOPOAR. o https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogopoaa
[TonsTHE O KHCHOTaX U bu6nmoreka [IOK
29 COJISAX 18.12.2025 https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHS 73.12.2005 bubnuorexa [JOK
BOJZIOpO/Ia B JIaOOpaTOpHH https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4
31 1o reme «Ilonydenue u 75.12.2005 bu6mmoreka [IOK
coOupaHue BOJIOpO/Ia, https://m.edsoo.ru/ff0d4142
W3Y4YEHUE €r0 CBOMCTBY»
1 MossipHbIit 00bEM Ta30B. 30.12.2025 bu6muoreka [IOK

3akoH ABoraapo

https://m.edsoo.ru/ff0d542¢
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Brrunciaenus o0néma,
KOJINYECTBA BEIIECTBA ra3a

but6mmoreka [{OK
33 10 €ro U3BECTHOMY 13.01.2026 httos://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU :
00BEMY
Brruucnenust 00bEMOB razoB
M0 YPaBHEHUIO PEAKIIMU HA bubnuorexa [JOK
34 OCHOBE 3aKOHa 00BEMHBIX 15.01.2026 https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
DU3NYECKUE U XUMUYECKHE bu6mmoreka [IOK
35 20.01.2026
CBOIMCTBA BOIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHul. [lonsatue 22.01.2026 bubmuorexa [JOK
00 MHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pacTBopuTenb.
H
37 | m a::IEeHI:}IIiIH ACTBOPHI 27.01.2006 | Duomorexa LIOK
SHACRIICHHRIC PaGTBOPBL. e https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIeCTBA B
pacTBope
[TpakTrueckas padora Ne 5
. 0 TeMe <<HpI/Il“OTOBJ'I?HI/Ie ) 2001 2026 BuGmorexa LOK
paCTBop(iB © OH?eHeHeHHOH o https://m.edsoo.ru/ff0d5eba
MaccoBOM AoJei
PacTBOPEHHOrO BEILIECTBA»
“ KOHTp(;{J‘IBHaH pa6cl)3Ta No2 o 13022006 Buniorexa LIOK
TEME (CRHCTOPOL. BOAOPOL. o https://m.edsoo.ru/ff0d6342
Bona»
40 OKCHJIBI: COCTaB, 05.02.2026 bubnuotexa [JOK

KJaccuukanms,

https://m.edsoo.ru/ff0d664e
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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

HOMEHKJIATypa

[TonydyeHnue u XuMH4eCcKue
CBOMCTBA KHUCJIOTHBIX,

Bbubnuoreka [JOK

41 10.02.2026
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
“ OCHOB&:;II/IHZ COCTaB, - 02206 BuGmorexa LIOK
KJIaCCU(pUKALIUS .02.
cc R https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
[TonydyeHue n XuMH4eCcKue bubnuoreka [JOK
43 CBOMCTBa OCHOBAHMIA 17.02.2026 https://m.edsoo.ru/ff0d67ca
44 KH:;::OT;: C: . 19.022026 | Duomioreka HOK
K nUKaIys .02.
5 L, https://m.edsoo.ru/ff0dfee2
HOMECHKJIaTypa
ITonmyuyenue u xXuMu4eCKue bubmuoreka [IOK
4 24.02.202
> CBOICTBA KUCIIOT 02.2026 https://m.edsoo.ru/ff0dfee2
Comu (cpennue):
HOMEHKJIATYpa, CIIOCOOBI bubaunorexa [JOK
46 26.02.2026
MIOJTyYEHUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTrueckas padota Ne 6.
Pemenue
OKCIIEPUMEHTAIBHBIX 33124 Bbubaunoreka [JOK
4 03.03.2026
! 1o TeMe «OCHOBHBIE KJIaCChI https://m.edso0.ru/00ad9b7c
HEOPraHHUYECKUX
COEIMHEHUIN»
['eHeTHYECKas CBA3b MEXKTY
bu6 K
48 KJIACCaMU HEOPTraHUYECKUX 05.03.2026 nomHotexa O

COEeIMHEHUN

https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9a50

KonTponbhas padora Ne3 no
TeMe "OCHOBHEBIE KJIACCHI

but6mmoreka [JOK

49 10.03.2026
HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9¢la
coequHeHun"
IIepBble TONBITKU

50 KHaCCHiHKaHaH He enTO 12.03.2026 | Promorexa HOK
XHUMITHCCITHR SJCMEHTOB. o https://m.edsoo.ru/00ad9ffa
[TonsiTe o rpynmax
CXOJTHBIX JIEMEHTOB
[Tepuoanueckuii 3aKOH U

51 [Tepuonnueckas cuctema 17.03.2026 but6mmoreka [IOK
XAMHYECKHUX 3JIEMEHTOB /[. https://m.edsoo.ru/00ada52¢c
H. MenneneeBa

5 [Tepuoasl, rpymnisl, 19.03.2026 bu6mmoreka [IOK
MOArPYIIIBI https://m.edsoo.ru/00ada52c

53 Crpoenue atomoB. CoctaB 24.03.2026 bubnmnoreka [JOK
aTOMHBIX sifep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHue MEKTPOHHBIX

54 000J109eK aTOM?B 3JICMEHTOB 26.03.2026 bu6nmoreka [IOK
[Tepuonnueckoii cuctemsl /1. https://m.edsoo.ru/00adabbc
U. MenneneeBa
XapaKkTepHuCcTHKa

s XUMHUYECKOTO JIEMEHTA TI0 1 01206 BuGnmorexa IOK
ero HOHO)KGHHK: B o https://m.edsoo.ru/00ada824
[Tepuomnueckon cucreme /1.
N. MenneneeBa

56 3nauenwne [lepuogmaeckoro 09.04.2026 bubnuotexa [JOK

3aKOHa JJIA pa3BUTHA HAYKH

https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada96e

u npaktuku. /. 1.
MenneneeB — y4Y€HbIN,
neAaror ¥ rpakJaHuH

Konrtponsnas padora Ne4 o

bubmuoreka [JOK

57 14.04.2026
teMe «CTpoeHue aroma.» https://m.edsoo.ru/00adb486
58 ;.)’;I e;TE(;(;’ITI\I/:I):‘]j angiHOCTL 16.042006 | Drommorexa LIOK
oMo ec U https://m.edsoo.ru/00adaab8
DJIEMEHTOB
but6mmoreka [JOK
59 HNonnast xumnueckas cBI3b 21.04.2026 httos:/m.edsoo.ru/00adac34
KoBasieHTHas nonspHas bubnnorexa [JOK
60 XUMUYECKAsl CBSI3b 23.04.2026 https://m.edsoo.ru/00adaab8
KoBaneHntHas HenosspHas bu6nuoreka [IOK
1 28.04.202
6 XAMHYECKAs CBA3b 8.04.2026 https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
62 CreneHb OKUCIECHUS 30.04.2026 httos:/m.edsoo.ru/00adac?8
OKHUCIUTEIHLHO-
bu6mmoreka [IOK
63 BOCCTAHOBUTEIILHEIE 05.05.2026 https:/m.edsoo r/00adb076
peaxIn
OKucIuTeIn 1 bubnuoreka [JOK
4 .05.202
6 BOCCTAHOBUTEIHN 07.05.2026 https://m.edsoo.ru/00adb076
Kontponbnas pabora Ne 5 mo bubmuoreka [JOK
65 TeMe « XUMHUUYECKAS CBI3b 12.05.2026 https://m.edso00.ru/00ad9cb2
O06o0061IEHE U
cUcTeMaTH3aIus 3HaHUH 110
66 14.052006 | Drommorexa OK

teme «llepBoHayanbHbIE
XUMHUYECKHE MTOHATHS

https://m.edsoo.ru/ff0d61c6
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0O00011eHne 1
CUCTEMAaTU3alus 3HaHUH 110
TeMe «Baxxueinine

67 19.05.2026
MIPEJCTaBUTEHN
HEOPTraHUYECKUX BEIECTB»
O06o06menue u
cucTeMaTHu3aIusg 3HaHu# 110
68 21.05.2026

teme «CTpoeHue aToma.
XUMUYECKas CBA3bY

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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9 KJIACC

KoanyecTBO 4acoB

Ne Tema ypoka KoHTpobHbIe TpaxTaacckue Jlara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

ITepuoanueckui
3aKOH.
[Tepuoanueckas bubnuorexa [IOK

1 1 01.09.2025
CUCTEMa XUMHUYECKHIX https://m.edsoo.ru/00adb59e
anemenTtoB JI. U.
Menneneena
3aKOHOMEPHOCTH B

2 ok e 1 02.09.2025 bubmaorexa [OK

o https://m.eds00.ru/00adb6b6

9JICMEHTOB TIEPBBIX
TpEX MEPUOIOB
Knaccudukanus n
HOMEHKJIATypa bubnuorexa [IOK

3 1 08.09.2025
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Buner xummdeckoi
CBSI3M U THIIBI bub6munorexa LIOK

4 1 09.09.2025
KPUCTAITUIECKUX https://m.edsoo.ru/00adbac6
peLEToK
Knaccudukanus

5 XUMHUYECKUX PeaKIHii 1 15.09.2025

10 PA3IUYHBIM
IIpU3HaAKaM
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

ITonsiTHE O CKOpOCTH

XHMHYECKOW PEaKIUH.

Ilousarue o
TOMOI'€HHBIX U
reTEepPOreHHBIX
peakLusIxX

16.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

IlousTue o
XHMHYSCKOM
PaBHOBECHH.
dakTopbl, BAUSIOIINE
Ha CKOPOCTh
XUMHUYECKON peakinuu
U TIOJIOKCHHE
XUMHYECKOTO
paBHOBECHS

22.09.2025

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBbHBIE
peakiuu

23.09.2025

bu6mmorexa [JOK
https://m.edsoo.ru/00adc28¢

Kontponbnas pabota
Nel mo teme
«lloBTOpEHUE 1
yriyOJeHre 3HaHHA
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kiacca»

29.09.2025

bubmmnoreka LIOK
3https://m.edsoo.ru/00adcade

10

Teopus
AIEKTPOIUTUYECKON
JUCCOLIMALINY.
CunpHble U ciabble
AIIEKTPOJIUTHI

30.09.2025

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

HonHble ypaBHEHUS

bu6mmoreka [IOK

11 06.10.2025
peakmuit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHMH B
CBETE MpeCTaBICHUMN bubmmoreka [JOK
12 .10.202
00 07.10.2025 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKOM
IIUCCOIHALIN
XHUMHYECKHE CBOUCTBA
13 cogei BaCBZTe it 06 13.10.2025 bubmmoreia LIOK
I TABJICHUMN .10.
ped T . https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON
IIMCCOLAAIIN
[TonsTHE O THApPOTU3E bubnuoreka [IOK
14 14.10.202
coJieit 0.2025 https://m.edsoo.ru/00add9d4
O0001enne u
15 zﬂgTehfaT: Saem? 20.10.2025 bubmmorexa [OK
HAHUH 110 TEM .10.
https://m.edsoo.ru/00addd12
«INEKTPOTUTHYECKAS
IIACCOIHALITSIY
[TpakTuueckas pabota
16 No 1. «Pemenue 21.10.2025 bubmuoreka [JOK
HKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1au»
KonTponbhas padota
17 No2 1o Teme 10.11.2025 bubmuorexa [JOK
«ONeKTPONUTHIECKAs https://m.edsoo.ru/00addec0
IUCCOLAAIINSL.
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addec0

XUMUYECKUE PEaKIuu
B pacTBOpax»

18

Oomas
XapaKTEePUCTUKA
rajJor¢HOB.
XHUMHYEeCKHE CBOMCTBA
Ha IpUMeEpe Xjiopa

11.11.2025

bu6moreka [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOA.
CongHas KucJora,
XUMHUYECKHE CBOMCTBA,
MOJTyYeHUE,
MIPUMEHEHNE

17.11.2025

bu6moreka [JOK
https://m.edsoo.ru/00ade104

20

ITpakTnueckas padbora
No 2 o Teme
«ITomyueHnue cosstHOM
KHUCIIOTBI, U3yYEHHE €€
CBOMCTB»

18.11.2025

bu6moreka [JOK
https://m.edsoo.ru/00ade348

21

Brraucnenus 1o
ypaBHEHUSAM
XMMHYECKHUX PEAKIUH,
€CIIN OJINH 13
peareHToB J1aH B
HM30BITKE

24.11.2025

bubmnoreka [JOK
https://m.edsoo.ru/00ade4 88

22

Oo0masg
XapaKTEePUCTHKA
3emMeHToB VIA-

TpyIIbI

25.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AnnoTponHsie

01.12.2025

bub6mmorexa [JOK
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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

MOJU(UKAIINH CEPBI.
Haxoxnenue cepbl u
€€ coeJUHEHUN B
npupoze. XUMMHYECKHUE
CBOMCTBA CEpBI

https://m.edsoo.ru/00ade64a

CepoBogopon,
cTpoeHue, pusnyeckue

bu6mmoreka [IOK

24 U XUMHUECKUE 02.12.2025 https://m.edsoo.ru/00ade802
CBOICTBA
Oxkcuppl cepsl. CepHas
KHCJIOTa, (PU3HUECKHUE
25 | u ngnr;e(fme 08.12.2025 Bubnmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOMCTBA,
MIPUMEHEHNE
XUMHUYECKUE PEAKIUU,
JIeXKAIIe B OCHOBE
MTPOMBIITUIEHHOTO
crioco0a MoTyYeHHS
26 CepHoOM KI/ICHZTLI. 09.12.2025 bubmiorexa LIOK
https://m.edsoo.ru/00adec8a
XuUMHUYECKOE
3arps;3HEHHE
OKPYXaIOIIEH Cpebl
COCTMHEHUSIMU CEPBI
Brrunciaenue
7 MacCOBOH J0JIU 15.12.2025 bu6mmoreka [JOK
BBIX0/JIa MPOIYKTa https://m.edsoo.ru/00adec8a
peaxiuu
)3 OOmmasa 16.12.2005 bu6mmoreka [IOK
XapaKTepuCcTUKa https://m.edsoo.ru/00adeeab
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3JIeMeHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeHUE B
npupoje, Gu3HIecKue
1 XUMHUYCCKHE
CBOMCTBA

29

AmMMmuak, ero
buzndeckue u
XHUMUYECKHE CBOWCTBA,
MOJTy4YeHue 1
MPUMEHEHHE

22.12.2025

bu6mmoreka [IOK
https://m.edso00.ru/00adf004

30

[TpakTrueckas pabota
Ne 3 o Teme
«ITomyuenne ammuaka,
U3YYECHHE ero
CBOMCTB»

23.12.2025

bu6mmoreka [IOK
https://m.edso00.ru/00adf180

31

A3oTHas KucioTa, e€
buzndecKue u
XHUMHUYECKHE CBOWCTBA

29.12.2025

bu6mmoreka [IOK
https://m.edso00.ru/00adf306

32

Ucnonb3oBanue
HUTPaTOB U COJEN
aMMOHHUS B KQ4eCTBE
MUHEpaIbHBIX
ya0OpeHuit.
XUMUYECKOE
3arpsi3HEHUE
OKPYXaIOIIEH CpebI
COEJIMHEHUSIMU a30Ta

30.12.2025

bu6mmoreka [IOK
https://m.edso00.ru/00adf518

33

®ocdop. Oxeng

12.01.2026

bu6mmoreka [IOK
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdopa (V) u
dbocdopnast Kkuciora,
buzndecKue u
XHUMUYECKHE CBOWCTBA,
MOJTy4YeHue

https://m.edsoo.ru/00adf68a

34

Ucnonb3oBanue
¢dbocdaroB B kKauecTBE
MUHEPATBHBIX
ya0OpeHuit.
3arpsi3HeHuE
IIPUPOJHON Cpesbl
dbocharamu

13.01.2026

bu6mmoreka [IOK
https://m.edso0o.ru/00adfc20

35

VYraepon,
pacrpocTpaHeHHe B
npupoze, puzndeckue
U XUMHUYECKHUE
CBONCTBA

19.01.2026

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupel yraepoza, ux
buznueckue u
XMUMUYECKHE CBOUCTBA.
DKOJIOTHYECKHUE
poOJIEMBbI, CBSI3aHHbBIC
C OKCHIOM YTJIepoaa
(Iv)

20.01.2026

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYroabHasg KUCIOTa U
eé conn

26.01.2026

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

38

[TpakTrueckas pabora
Ne 4 o Teme
"Ilonyuenne

27.01.2026

bu6mmoreka [IOK
https://m.edso0.ru/00ac027¢e
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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YTJIEKUCIIOTO Ta3a.
KauecTBennas
peakmus Ha KapOoHaT-

n

HOH

[TepBoHavanbHBIE
MOHATHS 00
OpraHUYECKHUX bubnuorexa [JOK
39 BEILIECTBAX KaK O 02.02.2026 https://m.edsoo.ru/00ae054¢
COCIMHEHUIX
yriepoa
Kpewmuuii u ero bubnuoreka [IOK
40 COEIMHEHUS 03.02.2026 https://m.edsoo.ru/00ae080a
ITpakTnueckas padbora
Ne 5. Pemienue
DKCIIEPUMEHTAILHEIX
41 3az[aqpno Teme 09.02.2026 bubamorexa LIOK
N https://m.edso00.ru/00ae0bf2
«Baxueimue
HEMETAaJUIbl U UX
COCTMHEHUS
KonTponbnas pabota
Ne3 mo teme
. but6mmoreka [IOK
42 «Baxmeiiumme 10.02.2026 https://m.edsoo.ru/00aec0e18
HEMETaJUIbl U UX
COETMHEHUS
OOmas
XapaKTEPUCTHKA
43 xnimqefmx 16.02.2026 bubmorexa LOK
https://m.edsoo.ru/00ael103e
AIIEMEHTOB —
METaJIIOB.

36



https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Meranueckas CBsI3b
1 MeTajuIn4ecKas
KpUCTAJUTMYECKas
pemeTka. Gru3zndeckne
CBOWCTBa METAJJIOB

XUMHYECKHE CBOUCTBA

44 geTaHHOB' . 17.02.2026 bubmuorexa IIOK
HeKTpOXHMquUCKHH o https://m.edsoo.ru/00ael156
PAI HAPSHKCHUIH
METAIUIOB
O61111e crnocoobl
MOJTYYEHUST METaJIOB.
Cnnasbl. Berunciaenuns
10 YPaBHEHUSIM bubnuorexa LIOK
45 24.02.2026
XUMUYECKUX PEAKIUH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3
pEareHTOB COACPKUT
MIPUMECH
[lonsiTue o koppo3uu bubnuorexa LIOK
46 METAJJIOB 02.03.2026 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [llenouHbIe METAIIIbI 03.03.2026 https://m.edsoo.ru/00ae] 4b2
48 OKCH;I B: ; a 10.03.2026 bubmmorera LIOK
TAAPOKCUIBI HATPUA U .03.
P a p https://m.edsoo.ru/00ael14b2
KaJIAs
[Ienoyno3eMeIbHBIE
b K
49 METaJLJIbI — KaJbLIUN 1 16.03.2026 nomrorexa LO

Mar"Hum

https://m.edsoo.ru/00ael5e8
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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

Baxxueiiniue

bu6mmoreka [IOK

50 17.03.2026
COEIMHEHUS KaJIbIIAA https://m.edsoo.ru/00aelS5e8
O060061EeHNE U
CUCTCMaTUu3alAa

51 3HAHUU I10 TCMC 23032026
«Ilenounsie u
[IEJIOYHO-3EMEIIbHBIE
METAILTBI»

52 ﬁiﬁ%ﬁ?w ’ 24.03.2026 buommorexa LOK

o https://m.edsoo.ru/00ae1886
yCTpaHeHus
[NpakTuueckas pabora
Ne 6 o Teme
- bubnuorexa IIOK

>3 XeCTKOC,_TB BOABLH 06.04.2026 https://m.edsoo.ru/00aelaed
METO/bI €8
ycTpaHeHus"

bu6mmoreka [JOK
4 A 7 .04.202
> JTOMUITHH 07.04.2026 https://m.edsoo.ru/00aelc64
55 g\ggg I—(I)II)(ISI/I an 13.04.2026 Bubmmorexa [IOK
a U https://m.edsoo.ru/00aelc64
THIPOKCHUIA
bu6mmoreka [IOK
K 14.04.202

>6 eeso 04.2026 https://m.edsoo.ru/00ael1d86

57 OKCHHB;’( H/mpoggl Abl 20.04.2026 bub6mmorexa [JOK
1 coraeIesa " o https://m.edsoo.ru/00ae35e6
skenesa (111)

sg | Qbodmemmen 21.04.2026

CHUCTEMAaTU3aluA
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3HAHUU 1O TEME
«AmboTepHbIe
METaJLTbDY

59

[TpakTnueckas padbora
Ne 7. Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4 I10 TEME
«Baxueimme
METaJUIbl U UX
COCIUHECHUS

27.04.2026

bu6moreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIui,
€CJIM OJINH U3
peareHTOB /1aH B
HU30BITKE HUIIH
COAEPKUT IPUMECH.
Breraucnenus
MacCOBOM JOIU
BBIXO/1a IPOJIYKTA
peaxkuuu

28.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/00ael1750
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O0o0061IeH e U
cUcTEMAaTH3aIUs
3HAHUH 110 TEME
«Baxneimue
METaJUIbl U X
COECIUHCHHUS

04.05.2026

62

Konrponsnas padora
Ne4 o Teme

05.05.2026
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

«Baxxueuiue
MeETaJUIBl U UX
COEIMHEHUSD

63

BemecrBa u
MaTepHabl B
OBCEIHEBHON KU3HU
yenoBeKka

12.05.2026

but6moreka [JOK
https://m.edsoo.ru/00ae3{50
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XumMmuyeckoe
3arpsi3HEHUE
OKPYXaIoIIeH Cpepl

18.05.2026

bub6mmorexa [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
peLIeHn
3KOJIOTMYECKUX
npo0sem

19.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

66

0O00011EeHMEe 1
cucTeMaTH3aus
3HAHUHU T10 TEME
«MeTamisl 1 uxX
COCITMHEHMSI»

25.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0a

67

O060061IEHNE U
cucTeMaTu3anus
3HAHUHU T10 TEME
«HemeTamns! u ux
COCITMHEHMSI»

26.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

67

40



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

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM TPOTPAMMBI 8 KJIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbLHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHayanbHbIE XUMHUYECKUE TOHATUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHSTHI: aToM,
MOJIEKYJIA, XMMHYECKUH OJEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOIHAs), BAJICHTHOCTD,
OTHOCHUTENIbHA aTOMHAas W MOJICKYJIsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas J0Js XUMHUYECKOIO
9JIEMEHTa B COCIWHEHWHU, MOJIAPHBIA 00BEM, XUMUYECKAs PEaKIvs,
KnaccupuKalus ~ peakiuil:  peaklud  COCOUHEHHs,  PEaKIuu
pa3loKEeHUs, PEaKIUH 3aMEIIeHHs, pPeakiuu OoOMeHa, 3K30- |
SHAOTEPMHUUYECKUE PEaAKIMH, TEerIoBOW 3(h(dEKT peakiuu, pacTBop,

MaccoBast 10JIs BEIeCTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA |

IIPUMCHSTD O3THU IOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMUYCCKYIO CHUMBOJIMKY IJIsI COCTABJICHUA q)OpMy.]'I

BEILIECTB U YPAaBHECHUN XUMHUYECKUX PEAKIIUI

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIICCTB,
IMOCTOSAHCTBA COCTaBda, AaTOMHO-MOJICKYJIIPHOI'O YYCHHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB 3JIEMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJaccu(UIUPOBAaTh XUMHUYECKHE peakuuu (M0 YHCIy M COCTaBy

YUYacCTBYIOLIMX B PEaKIH BELIECTB, MO TEII0BOMY YPQEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIHO MACChI

BE€IICCTB

1.8

BBIYUCIISITh MAacCOBYIO JIOJNI0O XUMHYECKOTO 3JeMEHTa 1o (opmyiie

COCIUHCHMUA,

1.9

BBIYHCJIATD MAaCCOBYIO NOJITO BEIICCTBA B paCTBOPC

1.10

ONPUMEHATh €CTCCTBEHHOHAYYHBIC METO/bI ITO3HAHUA — H36J’IIO,Z[CHI/IG,

W3MEPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peayibHbIA |
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MBICJICHHBI )

IIo Teme: «Baxkaeime MMpeaACTAaBUTCIIN HCOPraHNICCKHUX BCIICCTB»

2.1

PacCKpbIiBaTb CMBICIT OCHOBHBIX XHMHUYCCKHUX MMOHATHH: OKCH I,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OIpCaACIATh NPHUHANJIC)KHOCTh BCHIECCTB K OHpe,I[eJ'IéHHOMy KJIacCy

coeMHeHui 1o popmynam

23

KJaccu(pUIMpoOBaTh HEOPTaHUYECKUE BEILIECTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHWUE MPUMEPAMHU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKI_lI/Iﬁ

2.5

IIPOTrHO3HUPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMHUUYCCKHX

NpEeBpaIlEHUH B PA3IMYHBIX YCIOBUSIX

2.6

clenoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYAOH H
71a00paTOPHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIOJIHEHHUIO
na60paToprlx XUMHYCCKUX OINBITOB IO MOJJYUYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BelIeCcTB (BOAOpOAA M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEAECIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE HKCIIEPUMEHTHI IO
pacno3HaBaHUIO pPAacTBOPOB WIEJIOYEd U KUCIOT C IOMOIIBIO

WHIUKATOPOB (J1akMyc, heHoIdTaIeuH, METHIIOPAHX U JIPYTHE)

2.7

MIPOBOAUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakinuu

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

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TOHSTHMH: AApO aroma,
BHCKTpOHHHf/’I clion aToMa, aTOMHas 0p6I/ITaJ'H>, paauyc aroma,
XUMHYCCKasd CBA3b, IOJIIpHAd W HCIOJIIpHAad KOBAJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIBHOCTb, HWOHHAA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IIII/II)OBaTL XUMHNYCCKUEC DJICMCHTHI

33

OIHCHIBATh M XapaKTepH30BaTh TaONMuHyr0 ¢Gopmy [lepuonmdeckoit

CUCTCMbI XHUMHUYCCKHUX OJJICMCHTOB: pa3/IM4aTb IIOHATUA «TJIaBHAA
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noarpynna (Arpynma)» u «mnobounas mnoxarpynna (brpynma)y,

«MAaJbIe» M «OOJIBIINE) Nepruoabl

34

packpsiBaTh cMbIca [lepuonnueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX OJJIEMEHTOB OT HUX TnoyiokeHus B Ilepuoanueckoit

CHUCTCMCE

3.5

COOTHOCHUTh  O0O3HAuUEHUs, KOTOphIE HMMEIOTCS B  TabiwIe
«Ilepuonuyeckass  cucTeMa  XUMHYECKMX  djemeHtoB  JI.W.
MeHnzeneeBa» € YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  sjpa, oOImee 4YHCIIo

AJIEKTPOHOB U PACMpeAEIEHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHUCJIICHUA DJIEMCHTOB B 6I/IHaprIX

COCAUMHECHUAX

3.7

OTIpENIETIATh BUJ XUMHYECKOW CBsI3W (KOBaJeHTHAsT W WOHHAs) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

Ilo Teme: «BCH_IGCTBO H XUMHWYCCKaA pCaKIus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSITHH: pacTBOP,
AJIEKTPOJMTHI, HEIJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLUAIINSA,
peakIu MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PABHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peaxuuu,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTEITb,
BOCCTQHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIIUS,
aMm(doTepHOCTh, XUMHUYECKas CBs3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIn4yeckast), KpUCTaJuIM4YecKas pemeTKka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

WIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKHUX MOHATHUA H

NPUMCHATH 3TU MOHATHUSA IIPU OIIMCAaHWH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBIIAITh YPABHEHUS DJIEKTPOJUTHYECKON AMCCOLMALMM KHUCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE W COKPAIIEHHBIC YPABHEHMS PEaKIUi

MOHHOI'0 0OMeHa

43




1.4

PaCKphIBaTh CYIIHOCTb OKHCIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/Iﬁ

oCPECACTBOM COCTABJICHUS 3JICKTPOHHOI'O OanaHca 3TUX peaKLII/Iﬁ

1.5

IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKON peakuuu

Ilo temam: «Hemeramner m ux COCAUHCHUA» U «MeTalutel U HX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIJIOKHBIX BELIECTB, IOATBEP)KIAsi ONHUCAHHE
IIpUMEepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIui

2.2

COCTaBJISITh YPaBHEHMs PEaKil, MOATBEP)KIAIOLIUNX CYIECTBOBAHHE

TeHETHYSCKOM CBA3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

23

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CJIeZIOBaTh MpPaBWJaM  TIOJIb30BaHUS XMMHUYECKOW TMOCYyA0H U
71a00paTOPHEIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMHU I10 BBIMOJHEHHIO
Ha60paTOpHI)IX XUMHYCCKUX OIBITOB IO IMOJJYUYCHUIO H CO6I/IpaHI/IIO

r8.3006pa3HbIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

NPOBOJUTh PEaKIMH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIICCTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kKapOoHar, Qocdar, cunmkar, cynbdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI H3yYEHHBIX METAaJIOB,

IMPUCYTCTBYIOIIUC B BOAHBIX pACTBOpPAX HCOPIraHNICCKUX BCUICCTB

ITo Teme: «XuMHS U OKpY:Karolias cpeaan

3.1

pacKphIBaThb CMBICI OCHOBHBIX XxuMuueckux mnonaruit: [IJIK

BCIICCTBA; KOPPO3UA MCTAJIIIOB

32

MPUMEHSITh OCHOBHBIE OINEPAIMH MBICIUTEIBHON JEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHE TNPUYUHHO-CJICICTBEHHBIX CBSI3ed — Ui HW3YYCHUS
CBOfICTB BCIICCTB W XHNMHUYCCKHUX peaKHHﬁ; CCTCCTB@HHOHayLIHI)IC
METOJbl TIO3HAHWsS — HaAONIOJEHUE, W3MEpPEHUe, MOJEIHpPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)
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INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA 8 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1

HepBOHaanBHBIe XUMHWYECKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XUMHHM B KM3HM YelIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

1.2

ITousTue o METOJaxX ITO3HAaHHUA B XMMHUH. Yucteie BCIICCTBA U CMECCH. CnocoObl

pasaciiCHUsA cMmecen

1.3

ATOoMBI W MOJICKYJIBI. Xumudeckrue d3neMeHThl. CHMBOJBI  XHMHYSCKHX

351eMeHTOB. [IpocThie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas ~ aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA

B COCAUMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel mo dopmymnam

XUMHNYECKUX COG)II/IHCHI/II\/'I

1.6

dusznueckne U XUMHUYCCKHUE SBJICHHUSA. XUMHUYCCKAs peakuuga u e€ IIPU3HAKH.
3akoH COXPAaHCHUA MACChI BCIICCTB. XuMHYecKue YpaBHCHU. KJ'IaCCI/I(l)I/IKaLII/IH

XUMHUUYECKHUX PEeaKIUi (COeTMHEHUs, pa3I0KeHUs, 3aMEIIeHNs, 0OMEHa)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYJI0M, C MPaBUIaMHU
paboTel B JabopaTopur W TpUEMaMH OOpallleHHUs C JIabOpaTOPHBIM
000pyZi0BaHHEM, H3yUYE€HHUE M ONUCaHHE (PU3UUYECKUX CBOMICTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoneHue ¢u3nueckux (MIaBJIeHHE BOCKa,
TasHHUE JIbJIa, PACTHPAHHUE caxapa B CTyNKe, KUIIEHUE U KOHJEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeYd, [MpOKAMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJICHWH, HAONOJIEHUE W OIHUCAHHE
NPU3HAKOB TMPOTEKAaHHWsS XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICMCTBHE CEPHOM KHUCIOTBI C XJIOpPUAOM Oapus, pas3lokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auUMOJICHCTBUE Kelle3a C PaCTBOPOM
comu meau(1l), n3ydenue crocoOoB pa3aeneHus: cMecei (C MOMOIIBI0 MarHuTa,
¢bunbTpoBaHue, BbIMAPUBAHUE, TUCTHIUIALMS, XpomaTorpadus), mpoBeacHUE
OUYMCTKHU MTOBAPEHHOU COJIH, HAOIIO/ICHUE W ONTUCAHKE PE3YJIHTATOB MPOBEACHUS

OIIbITa, HJUIIOCTPHUPYIOHICTO 3aKOH COXpPaHCHHA MACChl, CO31aHHC Moz[eneﬁ
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MOJIEKYT (IIapOCTEPIKHEBBIX )

Baxueiime npeacTaBuTeIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucinopoj — ayeMeHT M mpocToe
BemlecTBo. HaxoxaeHue kuciaopoja B mpupoje, (PpU3MUecKkre U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunel. [Ipumenenne kucimopona. CrocoOsr
MOJlyuYeHUsl KUCIopoja B jabopaTopud M MpOMBIIIIEHHOCTH. KpyroBopot

KUcIIopoa B mpupoe. O30H — aJuIOTporHast MOAU(PHUKALIUS KACIOPOoIa

2.2

TennoBoil A3 PeKT XUMUIECKOH peaklui, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
Y DHAOTEPMUYECKUE PEAKIMH. TOIUINBO: yroJIb U METaH. 3arpsi3HEHUE BO3AYyXa,

yCcHUJICHHE TTapHUKOBOTO 3¢ dekra, pazpylieHrne 030HOBOTO €05

23

Bopopon — anemeHT u mpocroe BemiecTBo. HaxoskneHue Bopopona B NPHUPOAE,
¢usnueckre M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOObI IOMyYEHHS.

Kucmorte! u comu

24

MonsipHblii 00bEM ra3oB. PacuéTsl MO0 XUMHUYECKUM YPaBHEHUSM

2.5

®dusnyeckue cBoucTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBI.
HacpilieHHble 1 HEHACHIIIEHHBIE PacTBOPbL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 101 BellleCTBAa B pacTBope. XHUMHUYECKUE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoze M B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B MpHUpOJe. 3arps3HEHUE MNPUPOAHBIX BoA. OxpaHa M OYHCTKA

MPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmueckux coeaumaenuid. Oxcuapl. Knmaccuduxarms
OKCHJIOB: cojieoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, aM(OTEepHbIE) W
HeconeoOpasyrone. Homenknarypa oxcunoB. Pu3mueckue M XUMHUECKUE

CBOMCTBaA OKCHJOB. HOJ'Iy‘ICHI/Ie OKCHI0B

2.7

OcHoBanns. Krnaccudukanus oOcCHOBaHWM: MENOYM HW  HEPACTBOPUMBIC
ocHoBaHus. HomeHkiatypa ocHoBanuii. dusndyeckue U XUMHYECKUE CBOMCTBA

ocHoBaHMi. [TomyueHne ocHOBaHUIA

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHE cBoucTBa KucaIOT. Pan axtuBHocTu MeTamioB H.H. Bbekerona.

[Tomyuyenue kucaot

2.9

Comu. Homenknartypa comneil. @uznueckue W XUMUYECKHUE CBOMCTBA COJICH.

IToyyenue conen

2.10

I'eneTnueckas cBs3b MECKAY KiIaCCaMU HECOPTaHUYCCKUX COCIMHECHUMN

2.11

XUMHUYEeCKUH OKCIICPUMCHT! Ka4CCTBCHHOC OIIPpCACIICHUC COACPIKaHUS
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KHCJIOpO/ia B BO3JyXe, IOJYy4YeHHE, COOMpaHME, paclo3HaBaHHE U H3Yy4EHUE
CBOWCTB KHCJIOPOJA, HAOIIOAEHUE B3aUMOJCHCTBUS BELIECTB C KUCIOPOAOM U
yCIJIOBUSI BOBHUKHOBEHUS M MpEKpallleHus ropeHust (Ioxapa), 03HaKOMJIEHUE C
oOpa3llaMu OKCHJOB U OINHCAHME HX CBOMCTB, MOJy4YeHHE, COOHMpaHHe,
pacno3HaBaHHE M M3Y4Y€HHE CBOWCTB BOAOpOJa (TOpEeHHuE), B3aUMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MOKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOrofleHne 00pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJb, MCCIEJOBAHUE
0COOEHHOCTEH  pacTBOPEHHUS BEIIECTB C PA3JIMYHON  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTaulaMd (HAaTpUeM U KallbI[EeM)
(BO3MOKHO HCIIOJIb30BaHHE BHJEOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KHACJIOT M MIeJloyeil ¢ MOMOIIbI0 HMHIMKATOPOB, HcCieloBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOJEHHWE W3MEHEHUS
OKpPAaCKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIOYEH, H3y4YCHHE
B3aumogeiicTBus okcuga Meau(Il) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKIUi HEUTPAIU3allii, OJy4YEeHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHE OJIHOTO MeTajla JApYyrdM U3 pacTBOpa COJIM, PpELICHUE
JKCIIEPUMEHTAIBHBIX 33Jad M0 TeMe «BakHelue Kilacchl HEOPraHMYECKUX

COEIUHEHUN

[Tepnoanueckuii 3akoH u [leproanyeckast CuCTeMa XMMUYECKUX JJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[lepBble MOMBITKH KiIacCU(UKALMU XUMHUECKUX »dieMeHTOB. [loHATne o
Ipynnax CXOJHBIX 3JE€MEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT amQoTepHbIE

OKCH/JIbI i TUJPOKCHIBI

3.2

Ilepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMudeckux emMeHToB J[. 1.
Meneneesa. Kopotkonepuognas u JUIMHHONIEPUOAHAS bopmbI
Ilepuoanueckoit cuctembl xuMuueckux osnemeHtoB J[.M. Menzaeneesa.
[Teproasl u rpynnel. PU3MYECKHII CMBICI HOPSAAKOBOTO HOMEpPA, HOMEPOB

MIEpHO/Ia U TPYIIIbI 2JIEMEHTA

3.3

Crtpoenue atomoB. CoctaB aToMHbIX anep. M3otomnbl. Dnekrponbsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHYECKMX 3JIEMEHTOB
Ilepnonnueckont cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

AJIEMEHTA IO ero noyoxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneesa

47




3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajadyca aTOMOB XHMHUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TIPYINIaM M IEPUOJAM.
3nauenne [lepuoamueckoro 3akoHa u lleprognyeckoit CUCTEMBI XUMHUYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku W npaktuku. .M. MenneneeB — ydéHbIN U

rpaxJaHuH

3.5

Xumnueckass CBsizb. KoBasieHTHas (MOJsipHAsT M HEMOJIApHAs) CBS3b.

SJIGKTpOOTpI/IHaTCHBHOCTL XMMHUYECKHX 3JIeMEHTOB. MOHHAs CBSI3b

3.6

Crenenp okucieHusa. OKHCIMTEIIFHOBOCCTAHOBHUTEIIBHEIC pEaKiuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBIICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH OSKCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aWMOJCHUCTBHE TUAPOKCHIA LMHKA C PACTBOPAMM KHCJIOT H
LIEJI0YEH, MPOBEIECHNUE ONBITOB, WIUTIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumunueckas peakuus. IloBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX 3i1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOMNOB, KaJIMs, KaJdbLUUs U UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHIbl XMUMHYECKON CBS3U. THUIBI KPHUCTANIMYECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHU4ecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHas). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3AMYHBIM  KJIACCaM  HEOPraHWYECKUX COCIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanys XuMU4ecKux peakiMid Mo pa3IudHbIM IIpU3HaKaM (110 YMCIy U
COCTaBy YyYacTBYIOIIMX B pEaKlMU BELIECTB, MO TeIoBoMy 3(hdexTy, Mo
W3MEHEHHIO CTENICHEeH OKHCICHHMS XMMHYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH,
M0 y4YacTUIO KaTanu3aropa). OK30- M DJHIOTEPMHYECKHE peakiluw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTU XUMHUUYECKON peaKIuu

1.4

[Tonatne 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. IlonsTue o

TOMOI'CHHBIX U I'€TCPOrCHHLIX PECAKIHAX. IlouaTre 0 XUMHUYECKOM PaBHOBECHHU.
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(DaKTOpBI, BJIMAIOIIUE Ha CKOPOCTH XHUMHYISCKOM p€akuuu MW IIOJIOKCHUC

XUMHYCCKOI'O paBHOBECHUA

1.5

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, ANIEKTPOHHBIN  OayiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUUH C HCHOJIB30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIMTHI.
Karnonsl, aHnoHbl. MeXaHu3M JUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BHIAMHU
XxuMHuueckol cBsa3u. Crenenb quccounanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.
Peakiun voHHOro oOMeHa. YcIoBHSA NPOTEKaHMUs PEAKUUi MOHHOrOo oOMeHa,
IIOJIHBIE U COKpALIEHHbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cCoOJell B CBeTe NPEACTaBICHUNA 00 3IEKTPOIUTUYECKOM

JUCCOoLManu. KadecTBeHHEIE pCaKuu Ha NOHBI. IlonsTue o rUapoJIn3C coleit

1.7

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCISMH KPHUCTAJUTHYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
anmasa), CIIOKHBIX BELIECTB (XJIOpUJa HaTpusl); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHWMHUYECKOM peaklUuud OT BO3AEUCTBUSA pa3iIMYHbIX (DaKTOPOB;
HCCIEOBaHUE  BJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILECTB,  Ipoliecca
IUCCOLMAIMU  KHUCIOT, MIeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPUAIIOB); TPOBEACHHE ONBITOB, WLIIOCTPUPYIOMIUX TMPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOro oOMeHa (0Opa3oBaHHe OCajKa, BhIJICICHUE ra3a,
o0Opa3oBaHHe BOJbI); OMBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBbHBIX pEaKUUN (FOpeHHEe, PeaKluu DPAa3JIoKEHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KAU€CTBEHHBIX peaKInui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns! u ux COCIUHCHU

2.1

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckre cBOMcTBa MPOCTHIX
BELIECTB — TaJIOTEHOB. XHMHUYECKHME CBOHCTBA Ha MpUMEpEe XJopa
(B3auMozeHCTBUE C METallyIaMM, HeMeTallaMM, Iiejao4amu). XIIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHW3M 4YeJOBeKa. BaxkHeWue XJIOpHIbl U UX

HAaXO0XJEHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHUS

dTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUAA. CTpOGHI/Ie n (1)I/ISI/I‘I€CKI/IC CBOMCTBA
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MPOCTBIX BELIECTB — KHUCIOPOAA M CEpbl. AJUIOTPONHBIE MOAM(PHUKAUU
KHACIOpoAa U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOIOpPOI, CTPOEHHUE,
¢usznueckue M XUMHUYecKue cBOMCTBA. OKCHIBI CEpbl KaK IpPeICTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kjacca KHCIOT U cneruduueckue). XuMHUUeCKHe
peakiuy, JeKalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOJyd4eHUs] CEepHOM
kucnotThl. Ilpumenenue. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakius Ha
cyiabdar-uoH. HaxoxneHue cepbl U €€ coeUHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIoUIe cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JTOK[IH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CITIOCOOBI €ro NpeaAOTBPAILLICHU A

23

OO6mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIC CTETIICHU OKUCIICHHS. A30T, paclpOCTPaHEHHUE B IPUPOJIC,
¢dbusnueckrue U XUMHYecKHe cBoiicTBa. KpyroBopot azota B mpupojae. AMMHAK,
ero (u3MYeckne W XUMUYCCKUE CBOMCTBa, MOJy4YeHHEe M mpuMeHeHue. Conm
aMMOHUsS, UX (Qu3MUeckWe ¢ XUMHUYECKHE CBOWCTBa, IPUMEHCHHE.
KauectBenHast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIy4eHHE,
bu3nvecKkue W XMMHYECKHE CBOWCTBA (0OIIME Kak MPEJCTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcrmonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
Ka4yeCcTBE MHHEPAIBHBIX yAOOpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYIKaOIIeH
Cpelbl COETMHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPsi3HEHUE BO3/1yXa, MTOYBBI

1 BOJOEMOB)

24

®dochop, amtorpornabie Mogudukauu dochopa, GuU3MUECKUEe U XUMUYECKHE
croiictBa. Okcun ¢ocdopa(V) u dochopHas Kuciora, QUINIECKUE W
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBaHue ¢ochaToB B KadecTBe

MUHEPAJIbHBIX YI00peHHit

2.5

Oo6mass xapaktepuctuka 3neMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHble CTENEHU OKHCIEHHUS. YTIJepoJ, aUIOTPOIHbIE
Moau(UKaIMK, paclpocTpaHeHHe B TpUpoje, (PHU3MYecKrne U XUMUYECKUE
cBoiicTBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriiepoaa,
uX (QU3MYEeCKHe M XUMHUYECKHE CBOWCTBA, EHCTBHME HA >KUBHIE OPTraHU3MBEI,
MOJTyYeHUE U TPUMEHEHHE. DKOJOTHUECKHE TPOOJIEMbI, CBSI3aHHBIE C OKCHAOM
yraepoaa(IV); rumoresa Tmo0anbHOrO MOTEIJICHUS KIWMaTa; MapHUKOBBIN
addext. YrompHas kuciora W €€ comm, UX (HUINIECKHEC U XUMHUUYECKHE
CBOICTBa, ToNMyueHue U HpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-

noHEl. Mcnons3oBaHme Kap6OHaTOB B 6BITy, MCIUIUHEC, MMPOMBIIIJICHHOCTU H
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CEJILCKOM XO3AHCTBE

2.6

[lepBoHauanbHBIE TOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX
yriaepojga (MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHoJ, TIJIMLEPHUH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [loHsTHe 0 Ouomormyecku
BaXXHBIX BEILECTBAX: XHpaX, OelKax, YIrjieBoJaX — W HX pPOJM B JKHU3HU
yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COeIMHEHUN

2.7

Kpemunuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npumenenne. CoenuHeHuss KpeMHHUS B mpupone. OOmme mpencraBicHus] 00
okcune kpeMausa(IV) u kpemHueBoii kucinore. CHITMKAThI, UX MCIIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIINIEHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKII0, IEMEHT, OeTOoH, jkene300eToH. [Ipobiembl Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHUCJIOTBHI; MPOBEICHUE KAYECTBEHHBIX PEAKIMU HA XJIOPH]I-
WOHBl W HaONIOJICHWE TMPHU3HAKOB WX NPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
(u3nyeckre 1 XUMUYECKHE CBOMCTBA Trajlor€HOB U MX COEIMHEHMH (BO3MOKHO
UCTIOJIb30BAHNE BHJICOMATEPUANIOB); O3HAKOMIJICHHE C O0paszlaMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl W €€ COeAUHEHUSIMHU
(BO3MOXKHO  HCTOJB30BAaHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyriimBaHusl caxapa IOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YeHHEe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KaueCcTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOlIoJeHHe mpu3Haka eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), OOpa3lamMu
a30THBIX U (ochHOPHBIX yA0OpEHUI; OTyUYeHHe, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; IpPOBEJCHHE KAaueCTBEHHBIX pEakIuil Ha HOH
aMmMoHMs U ¢ocaT-uOH U U3YYCHHE TPU3HAKOB HX TMPOTEKAHUS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJIb30BAHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIUTMYECKUX
pem€rok anMasa, rpaduta, ¢QyJIepeHa; O3HAKOMJIEHHE C TIPOIECCOM
azicopOMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
MPOTUBOTa3a; MoJlyueHue, coOupaHHe, pacro3HaBaHUE W H3YUYCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHAT- u

CUJIMKAT-UOHbBI MW HU3YUYCHHUC IIPHU3HAKOB HX MPOTCKAHUA; O3HAKOMIJICHUC C
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HpOIIYKHI/Ieﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUE SKCICPUMCHTAJIBHBIX

3aj1a4 1o TeMe «BakHelIIne HeMeTalIbl U UX COSIMHEHU

MeTansl 1 UX COSTUHCHUS

3.1

OOm1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH MX
nonoxeHus B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHTtoB ..
Menpeneesa u crpoenns aroMoB. CTpoeHne MeTaiuioB. MeTannndeckas CBs3b U
MeTaJyIn4yeckasl KpHUCTaUIMyecKass pemeTka. JIEKTPOXUMUYECKUN  psf

HaprI)KeHI/Iﬁ MCTAIJIOB

3.2

dusnueckre U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJJIOB. HOHSITI/IG (0] KOppO3I/II/I MCTaJI1JI0OB, OCHOBHBIC CHOCO6BI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyTYH, JIOPATIOMHUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY M IPOMBIIIIEHHOCTH

3.3

[llenounble MeTamel: noJjiokeHue B llepruonnueckod CUCTEME XHMHUYECKHX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
duznueckre 1 XUMHUUECKUE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIbI U
THAPOKCHIIBI HATpusi U Kaius. [IpuMeHeHWe IIeTOYHBIX METAIOB M HX

COEeIMHEHUN

34

[IlenoyHO3eMeENbHBIE  METAUIBl MarHMi M KaJbLUW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMHIecKkux 3ieMeHToB [[.1. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXIeHHE B Inpupoae. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
Margusa MU KaJdbIus. Baxneimmue COCIMHCHUA KaJlbITUuA (OKCI/I)I, TUAPOKCHU,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHuit: nonoxenue B Ilepuoguueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHUE aroma; HaxoxAcHWE B mpupone. dusnueckue u
XMMHUUYECKHE CBOMCTBA AJIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme XuMu4eckux 3neMenToB (.M.
MeHpeneeBa; CTpoe€HHE aTOMa; HaxOoXXJIeHHe B mpupoae. DU3HUECKHE H
XUMUYECKUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHUE

3.7

XHUMHYECKUH DKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3IiaMyi METAJVIOB U CIUIABOB,
X (U3MYECKHMMH CBOWCTBAMH; W3YYCHHE PE3yJIbTaTOB KOPPO3UH METAILIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aUMOJCICTBUS OKCHAA KajiblUUMsg M HATpUs C BOJOM  (BO3MOXHO

HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCJIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI,
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mporecca TOpeHHsl Keje3a B KHCIOpoJe (BO3MOXHO MCIOJIb30BaHHE
BHUJIEOMATEPHAIIOB); NIPU3HAKOB MPOTEKaHUs KAaUYECTBEHHBIX pEaKLUil HA MOHBI
(Marnus, Kanblus, adroMuHuUs, LuHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ICHEe M ONHUCAHUE NPOILIECCOB OKpAIllMBaHUs IJIAMEHW MOHAMHU HATpHS,
Kamuss M Kanblusg  (BO3MOXKHO — KCIIOJIb30BaHHE  BMJIEOMATEPHAIIOB);
ucclieioBaHre aM(pOTEpHbIX CBOWCTB THUIAPOKCHJA ATIOMUHHUS U THIPOKCHAA
LMHKA; pelIeHUEe dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHelne Metamibl U

nX COCANHCHUA)

Xumus u OKpYyzKaromas cpeaa

4.1

Hosrie MaTCpHajJibl U TCXHOJOIHU. BCH_IGCTBa n MaTrcpualibl B HOBC@HHCBHOﬁ
JKM3HU YeJIOBEeKa. XUMHS U 300pPOBBE. be3omacHoe HCIIOIBL30BaHKUE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMomp Ipu XUMHYCCKHX OKOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxkaromeit cpeasl [1/IK. Pons XxumMum B perieHun 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHHMKH YTJIEBOAOPOAOB (yrojib, NPHPOIHBIA ra3, He(dTh),

MPOIYKTHI UX MEPEpabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)
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INPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEeMOro
TpeOoBaHuUs

IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

1

Hp CACTaBJICHHUC:

1.1

O TMI03HABAa€MOCTH SIBIEHUI MPUPOAbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTyphl M MPaKTHYECKOU
NESITEIbHOCTH YelIOBEKa B YCJIOBHSX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMHU CPEAN JPYI'UX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUYCHUA
XUMHNYECKUX peaKHI/II\/’I; YMCEHUEC HCIIOJIB30BaTh MOJACIIN JUIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBHON EATETbHOCTH, CBI3aHHBIX C XUMHEN U
COBPCMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKONH HAyKH, 4TO MO3BOJHUT OOYYaroIUMCS paccMaTpuBaTh
XHMHIO KaK cepy cBoelt Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U CclleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPO(UIBHOTO MpenMeTa

IIPH MIEPEX0/ie Ha YPOBEHB CPEIHET0 00IIIero oopa3oBaHus

Bnanenne cucreMol XMMHMYECKUX 3HAaHUH M YMEHHE IPUMEHSATH

CUCTCMY XUMHUUCCKUX 3HaHI/II71, KOTOpas BKIHOYACT:

2.1

BKHCHIIIME XUMHUYCCKUC IOHATHS: XHMHYCCKHUH SJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJTHAS W
HCOJTHOPOJIHAsT CMECh, OTHOCHTEJIBHBIC aTOMHAas W MOJICKYJIIpHAS
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJISIpHAad Macca, MOJISIprIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKmus, peaKiuh COCTUHCHUS, PEAKIMH Pa3IIOKEHHS, PEaKIuu
3aMeIeHus, peaKuu OOMEHa, TEIUIOBOM 3(PEeKT peakiuu, 3K30- U
DHJIOTEPMHUYECKUE DPEAKIIUH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTa B COCMHEHUH, MacCOBasl JOJIS M MPOIICHTHAS KOHIICHTPAITUS
BEIIIECTBA B PaCTBOPE, PO aTOMA, DIIEKTPOHHBIN CIIO aTOMa, aTOMHAS

opOuTanb, paguyc aToMa, BAJICHTHOCTh, CTETNCHb OKUCIICHHS,
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XUMHUYECKasl CBA3b, AMEKTPOOTPULATENILHOCTD, ITOJIIPHAS U HENOJISAPHAS
KOBaJICHTHAss  CBA3b, HWOHHAs  CBA3b, METAJUIMYECKAas  CBSA3b,
KpUCTA/NIM4YecKass pelmeéTka (aToMHas, HOHHas, MeTaJuIMyecKas,
MOJIEKYJIIPHAs), MUOH, KAaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsl ~ JUCCOLMALMS, PEAKLUUd MOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKLMM,  OKUCIUTENb U
BOCCTAHOBHTENIb, OKHMCICHHME M  BOCCTAHOBIICHHE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMble peakivH,
CKOPOCTh XMMHYECKOW peakuuu, kKatanmsarop, IIJK, kopposus

MCTAJ1II10B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMMHU: 3aKOH COXPAaHEHHMsS Macchl,
nepuonnueckuii 3akoH J(.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

23

TCOPUU XUMHU: ATOMHO-MOIJICKYJIIpHAas TCOpHU-A, TCOPUA

BHCKTpOHHTH‘ICCKOﬁ Jucconranuu

Bnaaenue ocHOBaMU XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOLLICH:

3.1

YMEHHE NIPaBUIIBHO UCIOJIb30BaTh N3yUEHHBIE BELIECTBA U MAaTEPHUAIIBI
(B TOM 4Hclie MUHEpaJbHbIE YAOOpEHHs, MeTaIbl U CIUIaBbI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yris, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TIOHUMAaHHUE 3HAUYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHn3Ma YeloBeKa; YMEHUE TPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOILYIO

MPUPOJIHYIO CPETY

3.2

YMCHUEC HHTCIPUPOBATD XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMe OIbITa paboThl C PA3IMYHBIMM UCTOYHHKAMHU HH(OpMaIuu
0 XMMHUHU (Hay4yHas M HAy4YHO-TIOMYJIApHAs JMUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BfHOIECTBAX, HX
MPEBPALICHUAX )51 MMPaKTUICCKOM MMPUMCHCHUHA n YMCHUC

HUCIIOIb30BaTh €€ IJIs pemiCHusA yLI€6HO-l'I03HaBaT€J'II>HBIX 3aaa4

Bnagenne OCHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa XMMHUH JUISI COCTaBICHUSA (HOpMYN HEOPraHMYECKHX BEIIECTB,

YpaBHEHUH  XUMHUYECKHUX  pPEaKIMd; OCHOBAMH  XHMHYECKOM

55




HoMmeHkatypbl (IUPAC u TpuBHanbHOi)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHMs 3ieMeHTa B Ilepuonnyeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHMS aTOMOB
XMMHYECKHX D3JIEMEHTOB (COCTaB M 3apsi s1apa, o0luee Yucio
JJIEKTPOHOB), pACHpPE/ECHUEM 3JIEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpGX Nepruoa0B, Kallvusd U KaJIbIUA

IIpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTH),
MMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJOXCHUA DJBJICMCHTOB B
[lepuoanueckoit cucreme (B MalbIX NEpPUOAAX U TIABHBIX

HNOJArpyNIax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccupuIpoBarh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN

VYmMmenue OIpCACIIATh:

8.1

BAJICHTHOCTh MU CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsn

HnoHa

8.2

BHUJl XMMHMYECKOM CBA3M MU THUI KPUCTAUIMYECKOM CTPYKTYphHl B

COCAUMHECHUAX

8.3

XapaxkTep Cpe/ibl B BOJHBIX PACTBOpPaX BEMIECTB (KHUCIOT, OCHOBAHUH )

8.4

OKHCIIUTECIIb U BOCCTAHOBUTCIIb

YMeHne xapakTepu30BaTh GU3NUECKUE M XUMHUYECKHE CBOMCTBA!

9.1

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

KaJIbLIUM, aTIOMUHHM, KEJIe30)

9.2

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHJIBI
meramuioB [-IIA rpynn, amomunus, meau (II), uunka, xeneza (II u
I1I), okcunpr yriepona (I u IV), kpemuns (IV), azota u dhocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, a3oTucras, a3o0THasdi,

dbocdopHasi, yrojibHas, KpeMHHEBasK KHCJIOTa M KX COJIH)

93

MPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTU OT HX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
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3aBHCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTDb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX

YMeHHne coCTaBIATh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUS peaKHHﬁ, B

10
TOM YUCIIE:
10.1 peaxiuii H'OHHOTO 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIX PEaAKITUI
103 WUTIOCTPUPYIOMINX XHMHUYECKHE CBOHCTBA WM3yUYEHHBIX KJIACCOB
' (Tpymim) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAOIINX TEHETUYECKYI0 B3aMMOCBS3b MEXy HUMU
11 YMeHue BeIYUCIITH (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BELIECTB,
' MacCOBYIO JIOJIFO XMMHUECKOTO 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 M0 YpaBHEHHUSAM XHMHUYCCKHX PEAKIUH W HAXOIUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEAKIIUU
12 Brnanenwue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTo  TMo3HaHUS (HaOmrogeHwue,
11 U3MEpEHUE, IKCIIEPUMEHT, MOJICITUPOBAHKE) TIPH U3YUCHUN BEIIECTB H
' XUMHYECKHX SIBICHUN; YyMeHue copMyaupoBaTh MpoOieMy H
MPEIUIOKUTH IyTH €€ PEeIICHUS
122 Oe3zomacHOl paboOThl C XUMHUYECKUMH BEILIECTBAMH, XUMHUYECKOU
' nocyAoi U 1abopaTOpHBIM 000pyAOBaHUEM
npaBHJIaMu OE€30MaCHOTO OOPAIEHHS C BEIIECTBAMHU, UCTIOIb3yEeMbIMU
B MOBCETHEBHOMW JKU3HHM, TPABUIAMH MTOBEICHUS B LESIX cOepeKeHUs
13 3I0POBbSI U OKPYKAIOIIEeW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI HAa >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS] U TMPEAOTBPAILEHUSI UX BPEIHOIO
BO3JICUCTBUSA
3 Hannure mpakTH4ecKuX HABBIKOB TUTAHUPOBAHUS M OCYIIECTBICHUS
CIIEIYIOUINX XUMUYECKUX IKCIIEPUMEHTOB:
U3ydYeHHe U omnucaHue (PU3MIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
13.1 ¢  ¢u3MYecKUMH M XUMHUYECKUMHU  SIBICHHUSMH,  OIBITHI,

WJUTIOCTPUPYIOIIHNE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUi
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13.2

U3y4eHHE CIIOCOO0B pa3JelIeHuUs cMecel

13.3

MOJlyY€HUE KHUCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U HU3YYCHHE €r0 CBOMCTB; MOJYYEHHE YTJIEKHCIOrO ras3a u

HN3YUYCHHUC €TO CBOfICTB; MMOJIYy4YCHHUEC aMMHAKa U U3YUYCHUC CT'O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JoJen

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHCHHE MHJIUKaTOPOB (;maxmyca, METUIIOpaHKa U
¢denondranenna) s ONpeaesieHUs] XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4eCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajljlaMu,
OKCHIaMH METaJlJIOB, PpacTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJIAIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUE OJHOro McETajla JApyruMm H3  pacTBopa COJIH;
HUCCICIOBAaHUC aM(I)OTepHLIX CBOICTB T HIPOKCUIOB AJIIOMUHHUA U

MUHKA

13.7

pemeHHe 3KCH€pI/IM€HTaHBHBIX 3a1a4 I10 TCMaMm. «OCHOBHBIG KJIaCChI
HEOPraHUYECKHUX COEIUHEHHI»; «DNEKTPOIUTUYECKAS
aucconuanusay; «BakHeWmme HeMETannbl MW WX COCIUHEHUS,

«Baxneiiine MeTalIbl M UX COCIUHECHUI

13.8

XMMHYECKHE  OKCIEPHUMEHTBI,  WLUIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUs PeaKivii HOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI XJOPHUI-, 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

YMmenue:

14.1

NpPEICTaBIATh PE3yNbTaThl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TaOMUI U BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHUMHU
ABJICHUSAMH MU ITPOLCCCaMH, IPOUCXOAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBICHATH IMPUYINHBI MHOFOO6paSI/I$I BCIICCTB
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IHEPEYEHbB 2JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

HepBOHa‘IaHLHBIe XUMHNYCCKUC ITOHATHA

1.1

Yuctsle BemecTBa U cMecu. CriocoObl pa3zieneHus cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuyeckue dieMeHTB.. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIIOKHBIC BEUICCTBA.

1.3

Xumunyeckass Qopmyia. BalleHTHOCTH aTOMOB XHWMHUYECKUX AJIEMEHTOB.

CreneHb OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAA aTOMHAs Macca.
OrHocuTeNnbHAS MOJICKYJIsIpHad Macca. MaccoBas [O0JISI XHMHYECKOIO

3JICMCHTA B COCANHCHHUHU

1.5

KonnyecTBo BemectBa. Monb. MomsipHast Macca. MoJsspHBIi 00bEM Ta3oB.

BzauMmocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHUYECKasl peakuus U €€ MPU3HAKHU.

3aKOH COXpaHEHHs MAcChl BEIIECTB. XUMUYECKHE YPABHEHUS

[Tepnonnueckuit 3axkoH u Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB

J.11. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoguueckuii 3akoH. Ilepumonuyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.U. Menneneesa. Ileproael n rpynnel. @U3HYECKU CMBICT MOPSAKOBOTO

HOMCEpa, HOMEPOB NCPUOJa U I'PYIIIILI SJICMCHTA

2.2

Crtpoenune aroMoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB TepBbIX 20 XUMHYECKUX DJIEMEHTOB

Ilepuonuueckoii cucremsol JI.1. MeHneneesa

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX AJIEMEHTOB MEPBBIX
TpEX MEepPHOJIOB, KaJIusl, KaJIbIIUS (paguyca aTOMOB,
ANEKTPOOTPHUIIATETLHOCTH, METANTUYECKIMX U HEMETAJUIMYECKUX CBOMCTB) U
WX COCJUHEHUH B COOTBETCTBHM C TIOJIO)KEHHUEM  DJIEMEHTOB B

HepHOHquCKOﬁ CUCTEMEC U CTPOCHUEM UX aTOMOB

CrpoeHue BeniecTa

3.1

Xumuueckasi cBsi3b. KoBasieHTHast (TojiipHass W HEMOJSpHasi) CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XUMUYECKUX  3JIEMEHTOB. VIOHHas  CBS3b.

Merannnueckas CBI3b
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3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHas, WOHHAs, METaJTMYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUIA

XUMHYECKOH CBI3U

Baxuelimue npencraBuTeNM HEOPraHMYECKUX BewlecTB. Hemeramnsl u ux

COCAMHCHNA. MeTtamisl 1 uxX COCAUMHECHUA

4.1

Knaccudukanmst 1 HOMEHKIIATypa HEOPTaHWYECKUX COCIWHEHUH: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBbIC) u
Hecoseo0pa3yromue; OCHOBaHHK (IIENTOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCIIOT (KHUCIIOpOACOAepk alue Hu OECKUCIOPOAHBIE, OJHOOCHOBHBIC W

MHOTOOCHOBHBIE); coJiel (CPEHUX U KUCIIBIX)

4.2

Ou3NYecKue M XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/1a, XJIOpa, KUCI0POa, CEPhI, a30Ta, pochopa, yriaepoia, KpeMHHUs

43

dusnyeckue U XUMHYSCKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJUIOB: JINTHA,
HaTpu, KaJuys, MarHus u KaJblus, AJIFOMHWHHA, Keie3a.

DIIEKTPOXUMHUYECKUI Psijl HAIIPSYKEHU METaJIoB

4.4

dusnueckue u XHUMHUYECCKUEC CBOMCTBaA BOJOPOOHBIX COGI[I/IHCHI/II\/'I

HCMCTAJUIOB: XJIOPpOBOAOPOAA, CCPOBOAOPOA, aMMHUAKa

4.5

duznueckre U XUMHUYECKUE CBOMCTBAa OKCHJIOB HeMeTaiuioB: cepsl (IV, VI),
azota(ll, IV, V), dochopa(ll, V), yraepoma(ll, 1V), xpemums(IV).

HonyquHe OKCHJOB HEMETAJLJIOB

4.6

Xumuyeckue cBoiictBa okcuioB: MetaiioB IA—IIIA rpymm, munka, meau(ll) u

xenesa(ll, IIT).ITomy4yenne okCHI0B METAIITOB

4.7

XUMUYECKUE CBOHCTBA OCHOBaHMA U aM(OTEPHBIX THIAPOKCHUIOB (HA
npuMepe THIPOKCHUIIOB allFOMHHHUS, *Kele3a, HuHKa). [lomyueHne ocHoBaHMIA

1 aM(OTEepHBIX THIPOKCUIOB

4.8

OOmrme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpPHOM, a30THOM, PocPOpHON, KPEMHUEBOM,
yroibHOH. OcoOble XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOW CEpHOM U

a30THOM KHCJIOT. HOJ’Iy‘IeHI/IC KHCJIOT

4.9

OO6mue XuMHUYECKHEe CBOMCTBA CpetHUX colied. [Tomyduenue coneit

4.10

[Tonmyuenne, cobupanue, pacro3HaBaHHE BOAOPOJA, KUCIOpPOJa, aMMHaKa,

YIJIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

HOJ’Iy‘IGHHC aMMMakKa, cepHoﬁ U a30THOM KHCJIOT B MPOMBIIIIJICHHOCTH.

OO6mme cmocoOb! MOTYYEHUST METAJIOB
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4.12

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGIII/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccudukaius XuMUUeCKUX peakIfii Mo pa3IMyHbIM IPU3HAKAM: MO YHCITY
U COCTaBYy Y4acTBYIOLIMX B PEaKLMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, Mo

U3MEHEHHIO CTEIICHEW OKHCICHUS XUMHUYECKHX 2JIEMEHTOB

52

TennoBoil >PQekT XUMUYECKON peakluu, TEPMOXUMHUYECKUE YypaBHEHHS.

DK30- U HJI0TEpMUYECKUE peakunu. TepMoXuMuiyeckue ypaBHeHHUsI

53

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pcaKknuu. OxucnuTenn u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHCJIICHHUA W BOCCTAHOBJICHU. :‘)HGKTpOHHLIP'I

0aaHC OKHCIIMTEIbHOBOCCTAHOBUTEIBHON PEaKIUu

54

Teopuss  BIEKTPOJUTUYECKONM  JUCCOLHALUU. KaTtunownsil, AHUOHBI.
DAEKTPOIUTHI U HEINEKTPONIUThI. CHIIbHBIE U c1a0ble 3JeKTPoiauThl. CTerneHb

Jucconranmmn

5.5

Peakiiun moHHOTO 0OMEHa. Y CI0BHUs MPOTEKaHHs peakiuii HOHHOTo oOMeHa,

TMIOJIHBIE U COKPAILEHHbIE HOHHBIE YPaBHEHUS peaklui

XHMHS ¥ OKpyXKarolas cpeaa

6.1

BemecrBa 1 marepuasbl B ITOBCEJHEBHOM JKM3HM YeEJIOBEKa. be3omacHoe
UCIOJIb30BAHUE BELIECTB U XMMHUYECKHUX peakiuil B jgabopaTopuu U OBITY.

HepBasi nmomMouip Mpu XUMHYCCKUX 0XKOrax U OTPaBJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYy’Kawiel cpeabl (KUCIOTHBIE —TOXKIIH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[Ipenenbuas nomyctumasi kouueHntpanusi Bemects (I1K). Ponp xumuu B
PEIICHUH DHKOJIOTUYECKUX MpoOieM. YCHIeHHE NapHUKOBOTO 3(deKTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a30Ta, Gocdopa, yriaepoaa, KpeMHUS U UX COSAMHCHUN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM XO03sicTBe. [IpuMeHeHHe
METAJUIOB U CIUIaBOB (CTallb, YyTyH, MIOPAJTIOMHHHNA, OpoH3a) B OBITY U
NPOMBIIUICHHOCTH WX COCOUHEHUH. I[IOHsATHE O KOpPpO3UM METalIoB,

OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble UCTOYHHMKH YTJIEBOAOPOAOB (Yroiib, MPUPOIHBINA ra3, HedTH),

MPOIYKTHI UX MepepaboTku (OEH3HMH), UX POJIh B OBITY M MPOMBIIIJIEHHOCTH

6.5

HepBOHa'-IaJ'H)HI)Ie MOHATHS 00 OPraHMYCCKUX BEIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, OTaH, S3TWJICH, AUCTWUJICH, 3TAHOJI, TJIMLCPUH, YKCYCHas

kuciora). [loHsTHE O OMOJOTMYECKH BaKHBIX BEIECTBAX: JKUPAX, OeElKax,

61




YIJIEBOJaX — M UX POJIM B KHU3HU YEJIOBEKa
7 Pacuérnr:
7.1 o GpopmMynamM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHHSIM

YYEBHO-METOJIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbBHOI'O

ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE

obmectBo «M3natenscTBo«IIpocBemenre»

Xumust. 9 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKnHOHEepHOE

obmectBo «M3natenscTBO«IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. 'abpuensu, 1. I'. Octpoymos, C. A. Cnagkos).

2. Metonuueckoe mocodue. 8 kinace (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, 1. B.

AKcEHOBA).

3. Xumus. 9 xknacc. YueOnuk (aBropsl O. C. I'abpuensu, 1. I'. Octpoymos, C. A. Cnankos).

4. Meroaudeckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, U. B.

AkcéHoBa).

5. [Iporpamma kypca Xumuu 11t 8—9 KiaccoB 001eo0pa30BaTeIbHBIX YUPEIKICHUN

(aBTopsl O. C. I'abpuensn, C. A. Craakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

HUHTEPHET Poccuiickas snexktponHas mkona. https://resh.edu.ru/

«Cupuyc. Onnaitny» . https://edu.sirius.online
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