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HOACHUTEJBHASA 3AIITMCKA
[IporpamMa 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTENbHONW HPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbx B PI'OC OO0, a takke Ha OCHOBE (enepabHOU
paboueii mporpaMMbl BOCIUTAHUS U C YUETOM KOHLEIIMHU MPENoiaBaHus y4eOHOro npeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo XuMHM Ja€T MPEACTABICHUE O IENIX, OOIIel CcTparernu OOYyYeHUS,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOTrpaMMbl 10 XUMUH, ONPEAEIAET KOJIMUECTBEHHBIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00ydaroluXcsi, ONpeAesieT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHOU
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPEICTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUSX SHEPTUU U 00 HBOIIOLNHU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliil BO3MOXKHOCTEH sl camMopa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OpPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00y4aroInuXCs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlanHple HampaBiieHHUs B OOYYEHHHM XUMHUU 00ECIEUMBAIOTCS Creru(UKoi copepaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATHHBIX MOHATUN XUMHUHU, OCHOB HEOPTraHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
nonxona k e€ mzydeHuro. CopepxaHue CKJIQAbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMbI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:
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— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTUUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBITIONHSST (DYHKIIUM OOBSICHCHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MpoOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAayYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUNW W3 paHee MU3YYCHHBIX Y4YEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Ipu u3ydeHnn XUMHUHU TPOUCXOUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyNIbTYphl. 3a/iladya y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TPU U3YUYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
dbopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEJIBHBIX YMEHUH M UX TNPUMEHEHHUH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy M3y4yeHWM XMMHHM Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXHOE 3HAYCHUE
MPUOOPENN TaKKe LeH, KaK:

— (popMmHupoOBaHUE WMHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU,

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHe O0O0ydJarmuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— oOecreueHne YCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIBITa
pa3HOOOpa3HON MAEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3IYYECHUH XUMHUHU, TMPUMEHATh HMX TPU pEIIeHUH mpobdieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— q)OpMI/IPOBaHI/Ie N 06yqaloumxc;1 TYMAaHUCTUYCCKUX OTHOMCHHﬁ, IIOHUMaHHusd LI ECHHOCTHU
XUMHYECKHX 3HAHHUI JIA BLIpa6OTKI/I 3KOJIOTHYECCKHU uenecoo6pa3Hor0 IIOBCACHHUA B 6I>ITy n pr,Z[OBOﬁ
JIEATEIbHOCTH B LIEJISAX COXPAHEHHUS CBOEIO 310POBbsl U OKPYIKAIOIIEH TPUPOAHON CPENbI;

— pa3BUTHE MOTUBAIIMU K 00YYEHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCTIHTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX I M3YYEHHUs] XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XHMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUS B CUCTEeMe HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JEMEHTOB.
ITpocThle u cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBas 707151 XMMHUYECKOIO 3JIEMEHTA B COEIUHEHUH.

KonnyectBo BemectBa. Mosb. MoisipHas Macca. B3aumocBs3b KonMuyecTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMUYecKUe ypaBHeHMs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ 1a0opaTOpHbIM O00OpYJOBAHHWEM, W3YYE€HUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) IBJIE€HUM, HaOII01eHNE
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmenu (1), usydenwme crocoOoB
paszieneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoieNiel MOJIEKYIT (IIIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMOJIyd€HHsS KHUCIOpoJa B JIabopaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauMBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHWICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT UM mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Monsipablit 00BEM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU
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yenoBeka. KpyroBopor BOJbI B MpUpOE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMIICHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3aumozeiicTBue Boaopona ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), MCCIEIOBaHHE OOPA3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3alru, MOJYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.
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3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
Yyepe3 HCIIOJIb30BAaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUUYECKHE YPABHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
kartanu3e. IloHstne o XumuueckoM paBHOBecHU. DaKTOpbI, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.
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OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/]1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBUS MPOTEKaHMs peakMii HMOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3iokKeHMs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO0mass xapakTepucTHKa dJeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMCHH OKHUCICHUS. A30T, paclpoCTpaHeHHE B Tpupoje, (Quudeckue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MonydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakldsi Ha MOHbl aMMOHMS. A30THasi KUCIOTa, €€ MOJIy4YEHUE,
dbuznueckne W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpEeACTaBUTENS Kiacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPabHBIX
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ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YronpHas KHCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpeMHuss B mpupone. OOmme mnpencraBicHus o0 okcunae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakaromue (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIofeHHe Tpouecca OOYIJIMBaHUS  caxapa TMOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHUuEe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a3oTa, gocdopa MU UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOTrasa, MojayyeHue, coOupaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKAaTHOW TNPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTANbHBIX 3ajad 1o Teme «BaxHeime
HEMETaJJIbl U UX COCIUHEHUS).
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MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramnueckas CBs3b M METAJUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUJIBI HATPUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B Npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XUMHUYECKUE CBOWCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), ux cocras, cBolcTBa U
MOJTYy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAaHUE BHJIEOMATEPHATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (II) u xenesa
(III), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaibliysg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), UCCIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCyILECTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ MOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO1Me eCTeCTBCHHO-HAYYHbIC IOHSATHS: HAy4HBIA (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYMHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

leorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE TOPOJbI, TIOJE3HBIC
UCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMUHU B €IMHCTBE YU€OHOH M BOCTIUTATEIBHON JCSITEIHHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALMH O0yUYarOIIHUXCSl.

JInuHOCTHBIE pE3YyJbTaTHl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpuoTHYeCKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
yu4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM M JAPYruX BUJAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0laeMbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYpHl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEeM;

4) popMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOIIOACHUS
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mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TpynoBoro BocnuTaHusi:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYAOBOM MAEATETbHOCTH, B TOM 4YHCIE€ HAa OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoi nmpodeccuoHalbHON AESITeTbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIFOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTHYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUIIOTe3a, (aKT, CUCTEMA,
MPOILIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHMBEpcaJbHble yueOHblE NeHCTBUS (TIO3HABATEJbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble Joruyeckue neicTBuUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMpAaThb OCHOBAaHUS M KpUTEpPUM I KJacCHU(PUKAUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBAThb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIFOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckas (GopMylia ¥ ypaBHEHHE XUMHUYECKOHW pEakiuu — TMpPU PEIIeHUHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHe AelCTBUA:
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YMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THUIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh 00OOLICHHS W BBIBOJBI MO pe3yabTaTaM MPOBEIAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIaHHBIX, HEOOXOAMMBIX ISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNeNIEHHOTO THUMA, MPHOOpPETEHHE OMbITa B 00JAacTH WCIOJNBb30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpeICcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CETbCKOT0 X03sIiICTBa U TpaHCTIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATb CBOM MPEUIOKEHUS OTHOCUTEIIHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPAabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/ieieHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJyYeHHMs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTaTOB II0 OCBOEHHUIO 0053aTENBHOTO COJEPIKaHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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OOyJarOIMMUCST Hay4dHbIE 3HAHMS, YMEHHUS W CIOCOOBI JEUCTBUH, creruduuecKkue s
NpeIMETHOW 00sacTH «XUMUS», BUIBl JOESITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €rO
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® DPACKPBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HMOHATUMH: aTOM, MOJIEKYJa, XUMUYECKUH
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Jsi XHMHUYECKOIOo
JJIEMEHTa B COEIMHEHUM, MOJIAPHBI OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3((EeKT peakluu, siApo aToma,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHSATHH W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPALICHUH;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUI COCTaBlIeHUS (OpPMYJl BELIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIpeleNsITh BaJEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

e packpsiBaTh cMbicn Ilepuonuueckoro 3akona JI. M. MenneneeBa: A1eMOHCTPHPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

® ONUCBHIBATh U XapakKTepu3zoBaTh TaOmuuHyro ¢opMy Ilepuonnueckoil cucrteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XHMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMHUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAaHUSI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BBIYHUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIEMEHTa 10 (hopMylie COeTUHEHUS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKInm;
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® [IPUMEHATh OCHOBHBIE OINEPALIMH MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3 U CUHTES,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BbISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — Il M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAHUS  —  HAONMIOJACHME,  HM3MEpEeHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

e (Cle[OBaTh IMpaBUJaM TIOJB30BAHUS XHMHUYECKOH TMOCYyIOM H  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOrO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  OKHUCIHUTENIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [T/IK BemecTsa;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX MOHSITUM W NPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY U COCTaBlieHUSI (OpMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® ONpelNeNsIThb BAJEHTHOCTb W CTENEHb OKHUCIEHUS XHMHMUYECKHX DJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbica [leprnoguueckoro 3akona /. 1. MenaeneeBa u 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepronnueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;
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e Kjaccu(UUIUPOBATh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaThb (ONHUCBIBaTh) OOLIME U cHeuudUUECKUe XUMHMUYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

® COCTaBJIATh YPABHEHHS ICKTPOJIUTHUECKONW TUCCOLMALMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS pPEeaKUUil HOHHOTO OOMEHA, YpaBHEHHS PEaKIIHid,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN I10CPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

® [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XHUMUYECKOT0 AJIEMEHTA 0 (JOpMYJie COEJUHEHHS, MACCOBYIO JIOJIIO BEILLIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

e coOmomaTh TMpaBWia TIOJB30BaHUS XUMHUYECKOW TIOCYIOoW U JTAOOpaTOPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OINBITOB IO MOTYYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKLUU, MOATBEP)KIAIOIINE KAUECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpOMHI-, MOAUI-, KapOoHat-, docdar-,
CHWJIMKAT-, Ccylab(dar-, TUJIPOKCHJ-UOHBI, KATHOHbBI AMMOHHS M HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITEIbHOCTU — aHalW3 U CUHTES,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3allUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHMs] CBOWMCTB BELIECTB M XMMHMUYECKHX PEaKIHMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
MPaKTUYECKON JIeATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeIoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6mmoreka [IOK
peaKIuu https://m.edsoo.ru/7{f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢
59 Bonopona.Ilonstue o kucnorax g 1 bubnnorexka [JOK
1 COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubnnorexka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl 1 ] ) bubmuorexa [JOK
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

I[TPOT'PAMME

bu6mmoreka [IOK
3.1 XHUMUYECKHX dj1eMeHToB JI. 1. 7 htps-//m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKuCIUTEIBHO- 8 brbmorexa HOK
https://m.edsoo.ru/7t41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriybiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3J/IeNoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKIuii https://m.edsoo.ru/7{41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XHUMHYECKUE PEaKIIUH B PaCTBOPAx https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
06
| ce——
’ PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
23 snewertron VApymm, Asor, dochopunx 7 | Dudmorea LOK
’ PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
24 snevertron VA rpynms. Yraepor it : | ,  BubmorerallOK
' . PYHHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro mo pazneny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LOK
. W€ CBOICTBA MET B
B o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 https-//m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
ara
Ne T Kox-so fI[Sy'—IEHI/Iﬂ
n/n eMa ypora 4acoB
Bcero
[Ipenmer xumuu. Poap XuMuu B ’KU3HU YeJIOBEKa. Tea U BelecTBa 1 01.09.2023
[TonsTre 0 MeToAax NO3HAHUS B XUMUU 1 06.09.2023
3 IIpakTnuyeckas padora Ne 1 «[IpaBuna paboTsl B 1aOOpaTOpuu U NpUEMBI OOpPAILIEHUS C 1 08.09.2023
71a00paTOPHBIM 000PYIOBAaHUEM»
4 UYuctele BemecTBa U cMecu. CriocoObl pa3fiesieHus: cMeceit 1 13.09.2023
5 IIpakTnyeckas padora Ne 2 «Pa3nenenue cMeceil (Ha mpuMepe OYUCTKU TTOBAPEHHOM COJIN )» 1 15.09.2023
6 ATOMBI 1 MOJIEKYJIBI 1 20.09.2023
7 [IpocTeie U Cl0XKHBIE BEIIECTBA 1 22.09.2023
8 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 27.09.2023
9 3aKoH MMOCTOSIHCTBA COCTaBa BellecTB. XuMuyeckas popMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX | 79.09.2023
3JIEMEHTOB
10 OtHocuTenbHas aroMHast Macca. OTHOCUTENIBHAs MOJIEKYJISIpHAsE Macca 1 04.10.2023
11 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1 06.10.2023
12 MaccoBas J0J1s1 XUMHYECKOT0 DJIEMEHTA B COeIMHEHUH 1 11.10.2023
13 KonnuectBo BemtectBa. Monb. MonsipHas macca 1 13.10.2023
14 OU3NYECKNE U XUMUUECKHE BJICHUS. XUMHUECKas peaKus 1 18.10.2023
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS XUMUYECKUX PEAKIUN 1 20.10.2023
16 3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHUECKUE YPaBHEHHUS 1 25.10.2023
17 Beruncnenus Konm4ecTBa, MacChl BEIECTBA 10 YPABHEHUSAM XUMHUYECKUX PEAKIUI 1 27.10.2023
18 Knaccudukanus XuMHUeCKUX peakni (COeIMHEHMs, pa3IokKeHHs, 3aMelleHus, OOMeHa) 1 08.11.2023
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19 M. B. JlomoHOCOB — yuéHbI-3HITUKIONEeTUCT. OOO0IICHHIE U CUCTEMATHU3AIIHSI 3HAHHIA 1 10.11.2023
20 KonTpoabsHnas padora Nel o teme «BeniectBa 1 XMUMUYECKUE PEAKITUN» 1 15.11.2023
21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u npoctoe BeriectBo. O30H 1 17.11.2023
22 dusnuecKkue U XMMUYECKHE CBOMCTBA KHCIOpo/a (peakluu OKuciaeHus, roperne). [lonstae 06 okcugax 1 22.11.2023
23 Crioco0bl TTOTy4eHHST KHCIIOpOo/ia B JIA0OPATOPUH M IIPOMBIIIICHHOCTH. [IpuMenenne kuciopoa 1 24.11.2023
4 TernoBoit 3¢ ekt XUMUIECKOH peakuu, MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U 1 29.11.2023
SHJOTEPMUUYECKHUX PEaKIUIX
25 TomnuBo (Hed Tk, yroib 1 MeTaH). 3arpsi3HeHUe BO3AyXa, CIOCOObI €ro Mpe0TBPAIICHUS 1 01.12.2023
26 IpakTuyeckas padora Ne 3 o reme «llonmyuenue u cobupanue KMUCIOPOa, U3YYSHHUE €T0 CBOMCTBY 1 06.12.2023
27 Bonopoa — snemeHT u npocroe BeecTBo. HaxoxaeHue B npupoje 1 08.12.2023
28 duznyeckue U XMMHUYECKHUE CBOICTBa Bojopoa. [Ipumenenne Bonopoaa 1 13.12.2023
29 [lonsiTHE O KHCIOTAX U COJIAX 1 15.12.2023
30 Crioco6bl TosTy4eHust BOAOPO1a B T1abopaTopun 1 20.12.2023
31 IIpakTnyeckas padora Ne 4 no Teme «llomyuenue u cobupanue Bo10poia, U3yU4eHUE ero CBOWCTB» 1 22.12.2023
32 MomnsipHblii 00BEM ra3oB. 3ak0oH ABOTapoO 1 27.12.2023
1 BI:I‘{I/ICJ‘IGHI/ISI 00BEMa, KOJTMYECTBA BEIECTBA r'a3a M0 €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH | 79.12.2023
00BEMY
34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHU ra30B 1 10.01.2024
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI 1 12.01.2024
36 CocraB ocHoBaHui. [ToHssTHE 00 MHIMKATOPAX 1 17.01.2024
37 Bopna kak pactBoputens. HacbllieHHbIE 1 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBast 107151 BEIIECTBA B | 19.01.2024
pacTtBope
18 HpalcTn"qecxaﬂ padora Ne 5 o teme «IIpuroToBiieHne pacTBOPOB C ONPEAEIEHHON MAaCCOBOM 10N | 24.01.2004
PacTBOPEHHOTO BELIECTBAY
39 KountpoabsHnas padora Ne2 no teme «Kucnopoa. Bonopoa. Boga» 1 26.01.2024
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa 1 31.01.2024
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41 [Tony4yeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB 1 02.02.2024
42 OcHoBaHus: cocTaB, Kilaccu(pUKaIKsI, HOMCHKIATypa 1 07.02.2024
43 [TonydyeHnne u XuMHU4YecKkue CBOWCTBa OCHOBaHUI 1 09.02.2024
44 Kucnotsl: coctas, kiaccuukanus, HOMEHKIIATypa 1 14.02.2024
45 [TonydyeHnue u XuMHUUYECKHE CBOMCTBA KUCTIOT 1 16.02.2024
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI OTY4YeHUS, XHMUYIECKHE CBOMCTBA 1 21.02.2024
47 IIpakTuyeckas padora Ne 6“. Pemenue skcnepuMeHTaIbHBIX 33724 110 TeMe «OCHOBHBIE KIIACChI 1 73.02.2004
HEOPraHUYECKUX COCAMHEHUIN
48 ['enernueckas CBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN 1 28.02.2024
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 01.03.2024
50 KonTtpoabnas pa6ora Ne3 o reme "OCHOBHBIE KJIacChl HEOPraHUYECKUX COSTUHEHU" 1 06.03.2024
51 [TepBbie MONBITKY KIACCU(PUKAIUU XUMUYECKUX TEMEHTOB. [[oHATHE O Irpynnax CXOAHBIX 3JIEMEHTOB 1 13.03.2024
52 [lepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux nemeHToB . 1. Menneneena 1 15.03.2024
53 [lepuoasl, rpynmbl, MOATPYIIIbI 1 20.03.2024
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1 22.03.2024
55 Ctpoenue 3JIeKTPOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepunonnueckoii cucrems! J[. . MenneneeBa 1 03.04.2024
56 XapaKkTeprucTUKa XMMUYECKOT0 3JIEMEHTA T10 €T0 NnojoxeHuto B [lepunoanueckoit cucreme /1. 1. | 05.04.2024
Menneneesa
57 3nauenue [lepuonnueckoro 3akoHa JiIsl pa3BUTHs Hayku U npaktuku. JI. . MenneneeB — y4€HbIi, | 10.04.2024
Neaaror U rpak1aHuH
58 DNEeKTPOOTPULATEIBHOCTh AaTOMOB XUMHUYECKHUX DJIEMEHTOB 1 12.04.2024
59 HNonnas xumMuueckas CBsi3b 1 17.04.2024
60 KoBaneHnTHast nomnsipHasi XUMHYECKas CBA3b 1 19.04.2024
61 KoBaneHnTHas HenousspHas XUMU4ecKasi CBsI3b 1 24.04.2024
62 CreneHb OKUCITICHUS 1 26.04.2024
63 OKHCINTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 03.05.2024
[okymeHT co3aaH B anekTpoHHon copme. Ne 448 ot 25.11.2023. UcnonHuTens: OxoTHukoBa C.B. r'.?ﬂEI{TPOHHbIﬁ
Ctpanuua 25 n3 34. Ctpanuua cosgara: 25.11.2023 12:20 =¥ TATAPCTAH




64 OxkucIUTENU U BOCCTAHOBUTEIH 1 08.05.2024

65 KonTpoabHnas padora Ne4 o teme «CTpoeHre aroMma. XUMUYECKas CBSI3b 1 10.05.2024

66 PesepBHeIit ypok. O000IICHNE U CUCTeMATHU3aIHS 3HAHUIA 1 15.05.2024

67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1 17.05.2024

68 PeszepBHbIil ypok. O6001ICHIE M CHCTeMAaTH3allus 3HAHUH 1 22.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

Ne Tema ypoka Koun4ecTBo Harta usydenns
n/n
4yacos

1 [lepnoauueckuii 3akoH. [lepuoauueckas cucrema xumuyeckux anemenToB . . Menneneesa 1 01.09.2023

2 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB 1 06.09.2023

3 Krnaccudukanust 1 HOMEHKIJIaTypa HEOPTaHUYECKUX BEIIECTB 1 08.09.2023

4 Bupl xuMuyeckoil CBA3U U TUIBI KPUCTAIUIMYECKUX PEIIETOK 1 13.09.2023

5 KonTpoubnas padora Nel o reme «IloBropenue u yriny0OiaeHne 3HaHUI OCHOBHBIX pa3/IesioB | 15.09.2023
Kypca 8 Kiacca» o
Kitaccupukanust XMMUYECKUX PEAKIIHA 110 Pa3InIHBIM IPU3HAKAM 1 20.09.2023
[ToHsiTHE O CKOPOCTH XMMUYECKOUN peakinu. [[oHATHE 0 TOMOT€HHBIX U IF€TEPOTCHHBIX PEAKIIUIX 1 22.09.2023

g [TonsTHe 0 XuMHUYECKOM paBHOBECHH. DAKTOPHI, BIUSAIOLINE HA CKOPOCTh XMMHUYECKOHN peakiuu 1 27.09.2023
Y TI0JI0’)KEHUE XUMUYECKOTO PaBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 29.09.2023

10 Teopus anexTpoauTrHueckoi aucconuanuy. CUabHbIE U clla0dble JIEKTPOIUTHI 1 04.10.2023

11 HonHbIe ypaBHEHUS peakLUil 1 06.10.2023
XUMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHHM B CBETE MPEICTABICHUN 00 SJIEKTPOITUTHUECKOM

12 1 11.10.2023
JUCCOLMALUU

13 XVMHYECKUE CBOWCTBA COJIEH B CBETE MPEACTABICHUIN 00 3JEKTPOIUTUUECKOHN THCCOLMALINN 1 13.10.2023

14 ITonsaTHE O THApONMU3E CONEN 1 18.10.2023

15 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 1 20.10.2023

16 IIpakTyeckas padora Ne 1. «Pemenne skciepuMEHTaNbHBIX 3a1a4» 1 25.10.2023
KonTpoasnas padora Ne2 1o teMe «DJIEKTPOIUTHYECKAs JUCCOTUALNS. XUMUYECKHE PEAKITHI

17 1 27.10.2023
B PacTBOpax»

18 OO11ast XapakTepUCTHKA raJIoreHOB. XMMHUYECKHE CBOIMCTBA Ha IIpUMEpE XJiopa 1 08.11.2023

19 XmopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHAE CBOMCTBA, TTOJIyYeHUE, PUMEHEHUE 1 10.11.2023
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20 IIpakTyeckas padora Ne 2 o teme «llomyueHnue constHONM KUCIOTHI, U3y4EHHUE €€ CBOMCTBY 15.11.2023

21 Bpruncienus no ypaBHEHUSIM XUMUYECKUX PEAKIIUMA, €CIU OJIMH U3 PEareHTOB JIaH B H30BITKE 17.11.2023

22 OO01as xapakTepucTHKa 37eMeHTOB VIA-rpymibl 22.11.2023

3 AnnorponHsie Moaudukanuu cepsl. HaxoxaeHue cepbl U €€ COeTMHeHUI B IPUPOJIE. 24.11.2023
XuMHUYECKHe CBOMCTBA CEpPhI o

24 CepoBoaopoj, cTpoeHue, (pu3ndecKue U XUMUIECKUE CBOKCTBA 29.11.2023

25 Oxcunsl cepbl. CepHast KHCIIOTa, (PU3HUECKHUE U XUMUIECKUE CBOWCTBA, IPUMEHEHUE 01.12.2023

26 XUMHYECKUE PeaKilni, JIekKaIIUe B OCHOBE MIPOMBIIIJICHHOTO CII0c00a MOIy4eHUs CEPHOI 06.12.2023
KHUCTIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEeH Cpe/ibl COETUHEHUSIMU CEPBI o

27 Boruncnenue MaccoBoil 10711 BbIXO/A TPOJYKTA PEaKuu 08.12.2023

)3 OO01mas xapakTepuCcTHKa 3JIEMEHTOB V A-Tpymnbl. A30T, paclipoCTpaHEHUE B IPUPOJIE, 13.12.2023
(u3HMYECKHE M XMMHYECKHE CBOICTBA o

29 AMMHUak, ero puznuecKue 1 XMMUYEeCKUEe CBOMCTBA, MOJTYYCHHE U TPUMEHEHNE 15.12.2023

30 IIpakTuyeckas padora Ne 3 o reme «Ilonmyyenne ammuaka, U3y4eHHUE €ro CBOMCTBY 20.12.2023

31 A30THas KUCIOTa, € Ppu3nuecKkue U XMMHUYECKHUEe CBOMCTBA 22.12.2023

39 Hcnonb30BaHne HUTPATOB U COJIE aMMOHHMSI B KAU€CTBE MUHEPATIbHBIX YIOOPEHUH. 27122023
XHUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl COSAMHCHUSIMU a30Ta o
®Dochop. Oxcun dhocdopa (V) u pochopnas kucnora, hpusnueckue 1 XUMUIECKUE CBOWCTBA,

33 29.12.2023
MOJIyYEHUE

34 Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPAIbHBIX yI00peHuil. 3arpsi3sHeHne IpUpPOIHOM 10.01.2024
cpensl pocharamu o

35 VYrnepon, pacpocTpaHeHue B Ipupojie, PU3ndeckre U XMMHUYECKHe CBOMCTBa 12.01.2024

36 Oxcuspl yriaeposa, ux pU3nuecKkue 1 XMMUYeCKHe CBOMCTBA. DKOJIOTHYECKHE TPOOIEMBI, 17.01.2004
CBsI3aHHBIE C OKcHI0M yriepoja (IV) o

37 VYrosbHast KUCHOTA U €€ CONun 19.01.2024

38 IIpakTyeckas padora Ne 4 no reme "llonyuenue yrinekucnoro raza. KauecrseHHas peakuus 24.01.2004
Ha KapOoHAT-HOH" o
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39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUMYECKUX BEIECTBAX KaK O COCMHEHUAX yriiepoa 1 26.01.2024
40 Kpemuuii u ero coeiuHeHust 1 31.01.2024
41 IIpakTyeckas padora Ne 5. Pemenue skciepuMeHTaIbHBIX 33a4 110 TeMe «BaxHeliue 1 02.02.2024
HEMETAJUIBL U UX COCIUHEHUS
42 KonTpoubnas pabora Ne3 o reme «BaxHelne HeMETauIbl U UX COEAMHEHUS» 1 07.02.2024
43 OO01ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB — METAJJIOB. MeTalliinuecKkas CBsi3b U 1 09.02.2004
MeTaJIJIMYECKast KpUcTauinyeckas pemerka. Gusndeckue cBONCTBA METAIIOB
44 XVMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMUYECKUH s HAPSKEHUIM METaIOB 1 14.02.2024
45 O6I_HI/IevCHOCO6BI noJjtyuyeHus: MetayioB. CruiaBbl. Beruncienus no ypaBHEHUSIM XUMHUYECKUX | 16.02.2004
peaxkuui, €CiIu OJUH U3 PEareHTOB COACPKUT IPUMECU
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB 1 21.02.2024
47 [Ilenounbie METATIIBI 1 28.02.2024
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U KAJIUS 1 01.03.2024
49 [llemouHO3eMeTbHBIC METAIIIBI — KAJTbIIMH U MarHuu 1 06.03.2024
50 Baxkueiinme coeiuHEHNS KaJlbLU 1 13.03.2024
51 O0001eHne U cCUCTEMaTU3aLNS 3HAHUI 1 15.03.2024
52 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS 1 20.03.2024
53 IIpakTuyeckas padora Ne 6 no reme "JKEcTkocTh BOABI M METO/IBI €€ yCTpaHeHus" 1 22.03.2024
54 AMOMUHUN 1 03.04.2024
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 1 05.04.2024
56 Keneso 1 10.04.2024
57 Oxcupl, Tuapokcusl u conm xenesa (II) n xemnesa (111) 1 12.04.2024
58 O06o0011eHre U cucTeMaTU3alus 3HaHUN 1 17.04.2024
59 IIpakTyeckas padora Ne 7. Pemenue skciepuMeHTAIBHBIX 3a]a4 110 TeMe «Baxuelmue 1 19.04.2024
METAJIJIBl U UX COEIUHEHUS»
60 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIU, €CIIM OJIUH U3 PeareHTOB JJaH B U30bITKE 1 24.04.2024
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WJIU COJICP>KUT MpUMecH. BrIuuciaeHus MacCcoBOM 101 BhIXOa MPOAYKTA PEaAKIINU

61 0O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1 26.04.2024

62 KonTpoubHnas padora Ne4 o reme «BakHelne METaIbl U UX COEAUHEHUSD) 1 03.05.2024

63 BewecTBa 1 Marepuaiibl B IOBCEAHEBHON KU3HHU Y€JIOBEKA 1 08.05.2024

64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl 1 10.05.2024

65 Posib X¥MuM B penieHnH SKOJIOTHIECKUX MPodIeM 1 15.05.2024

66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allHsl 3HAHUH 1 17.05.2024

67 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 22.05.2024

68 PesepBublit ypok. O6001IeHHE U CUCTEMATHU3AIIHSI 3HAHHA 1 24.05.2024
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Xumug-8 ki,: I'.E.Pym3utuc,®.I'.d®enbaman, Mocksa « [Ipocsemenune» 2018 r
Xumug-9 ki,: I'.E.Pynsutuc,®.I'.®ensaman, Mocksa « [Ipocsemenne» 2019 r.
M ETOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA

http://www.chemnet.ru I'azera «Xumusi» u callT 1y yuautens «5 uay Ha ypoK XUMHH»
http://him. Iseptember.ru Enunas komnekuust LIOP: [Ipenmernas kosekuus «XuMHs
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE 3KCTICPUMEHTBI:
xumus. Komteknus Poccuiickoro o01eo0pa3oBaTesibHOTo mopTaiia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas ommmnuaaa mkoJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckas XUMHs: JEKTPOHHBIN YUeOHUK AJISi CPETHEHN HIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBINA y4eOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUTEIK: XUMUS

http://www.chemistry.ru JlucTannmoHHas: OJTUMITHA/IA TIO XUMHH: TeJICKOMMYHUKAITMOHHBIN
00pa30BaTebHbII POEKT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
but6mmoreka [JOK

POIII

VYuu.py

Caiit «Xumyns»
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