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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHM Ha YpOBHE OCHOBHOrO oOmIero oOpa3oBaHHMs COCTaBjeHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENbHOW NPOTPaMMbl OCHOBHOTO OOIIEro
obpasoBanus, npenacrapieHHbix B @PI'OC OO0, a takke Ha OCHOBE (enepaibHON pabodell mporpaMMel
BOCIIUTAHHUS M C Y4ETOM KOHIENIHWU MPENoJaBaHus y4eOHOro mpeamera «XHMHUsS» B 00pa30BaTEbHBIX
opranu3zanusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMum Ja€T TpEACTaBICHHUE O IENsAX, OOIIeH cTparernu OOy4YeHHs, BOCIUTAHUS H
pa3BuTHs OOyYaromMXCsl CPEACTBAMU Y4eOHOTO MpPEIMETa, YCTaHABIMBAET O0s3aTEIbHOE IPEIMETHOE
coJiepKaHue, IpelycMaTpUBAET paclpelelieHue €ro Mo KilaccaM U CTPYKTYpUpOBaHUE IO pas3fieliaM U
T€MaM MPOrpaMMbl [0 XUMHUH, OIIPEIEIIAET KOJUUECTBEHHBIE U KAUECTBEHHBIE XapAaKTEPUCTUKHU COJEPKAHUS,
PEKOMEHIyEMYIO MOCIEA0BATEIBHOCT U3YYEHUSI XUMUHN C YUETOM MEKIIPEIAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaloUINXCsl, OMPEALIIieT BO3SMOXKHOCTH
npeaMeTa JUIsl peaiu3aliuy TpeOOBaHU K pe3yibTaTaM OCBOEHUS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBI
Ha YpOBHE OCHOBHOTrO 00Ilero oOpazoBaHus, a Takke TPEOOBaHUU K pe3ylbTraraM OOydeHHsS XUMHUU Ha
YpOBHE 1Ielei M3yuyeHUs TMpeAMEeTa M OCHOBHBIX BHJIOB yue€OHO-IIO3HABATEIBHON JESTEIBHOCTH
00ydJaroImerocs 1mo OCBOCHUIO Y4eOHOTO COICPKAHMUS.

3HaHWE XHMHHU CIY)KAT OCHOBOW Il (OPMHPOBAHHMS MHPOBO33PEHHSI OOYYarOMIETOCs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EIMHCTBE MHUPA, BAXHYIO pPOJIb HUIrpaoT (OpMUPYEMbIE XHUMHEH
IIPEJICTAaBICHMS] O B3aUMOIIPEBPALCHUSX SHEPTUU U 00 3BOJIOLUYU BEIIECTB B NMPUPOE, O MYTAX PELICHUS
rII00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIOBEUYCCTBA — CHIPHCBOM, dHEPreTUYCCKOU, MHUIICBOU H
9KOJIOTMYECKO# 0e30macHOCTH, MPoOIeM 3paBOOXPAHEHHS.

N3yuenue xumunu:

CIIOCOOCTBYET pean3aliii BO3MOXKHOCTEH JJIsi CAMOPA3BUTHS U (POPMHUPOBAHUS KYJIbTYPHl THYHOCTH,
e€ oOmIel U GyHKIIMOHATHLHOU TPaMOTHOCTH;

BHOCHUT BKJIa]l B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEH 00yJatomnXcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ yueOHOM  JesITeNbHOCTH, OJKCIHEPUMEHTAIbHBIX W  HMCCIEAOBATEIbCKUX YMEHHH,
HEO0OXOUMBIX KaK B MOBCEIHEBHOM XKM3HU, TaK U B TPO(HECCUOHATILHOM e TENILHOCTH;

3HaKOMHT CO CIEHU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO B3IJIAAA Ha
€IMHCTBO IIPUPOJIbI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAallOoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOIINXCs;

croco0CcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-HAYYHBIM 3HAHUSAM, K
PUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIA/l B DKOJIOTHUECKOE 00pa30BaHNE 00YJAIOIIHXCS.

JlanHple HampaBieHHs B OOy4Ye€HHUM XUMHUU OOECIEUMBAIOTCS CIENU(UKON coiepkaHusi yueOHOTo
MpeMeTa, KOTOPBIN SIBISETCS MeNaroruiyeckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKH XMMHUHU Ha
ONpEICIEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0O0mero oOpa3oBaHHsS OPHEHTHPOBAaH HA OCBOCHHE
00YyJaroIMUMUCS CHCTEMBI TIEPBOHAYATIBHBIX TOHATHI XUMHUH, OCHOB HEOPTaHMYECKONW XUMHH M HEKOTOPBIX
OT/I€JIbHBIX 3HAUMMbIX OHATUI OPraHUYECKON XUMHUH.

CtpykTypa coaepKaHus IPOrpaMMBbI IO XUMHUU c(hOopMHpOBaHA HA OCHOBE CUCTEMHOTO MOJX0/a K e
nzydyeHuto. CopepxaHue CKIIAAbIBAETCS U3 CHUCTEMBbl MOHATHM O XMMHUYECKOM 3JEMEHTE U BEILECTBE U
CUCTEMBI MOHATUH 0 XMMHUYecKOoN peakuuu. OOGe 3TU CUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl 110 MPUHIUILY
MIOCJIE/I0BATEIBbHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— Y4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeJCTaBICHUN 00 3NEKTPOTUTHIECKON AUCCOIUAINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUSA PACCMATPUBAKOTCS HA OCHOBE SMIMPHUUYECKU IOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHA K APYrOMY, BBIOJHSASA (DYHKIIMHU OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXHOCTEH NPAKTUUECKOIO HPUMEHEHHUS U IOTY4YECHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue nporpamMmbl IO XMMHH CHOCOOCTBYET (OPMHUPOBAHHUIO NPEACTABICHUS O XUMHUYECKOH
COCTaBJIAIOLIEH HAyYHOM KapTHHBI MHUpPA B JIOTUKE €€ CHUCTEMHOM NPUPOJbI, IEHHOCTHOTO OTHOLIEHUS K
HayYyHOMY 3HAHUIO U METOJaM IO3HaHUs B HayKe. M3yuyeHue XuMUM MPOUCXOJUT C MPUBJICUYECHUEM 3HAHUI
U3 paHee M3y4YeHHBIX YUeOHBIX IpeaMeToB: «Okpyxkarommid Mup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIAcC».

ITpu mM3ydyeHUM XUMHM MIPOUCXOIUT (POPMHUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOM HAayKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, NMPAKTUYECKOW IEATEIBHOCTH 4YEJIOBEKAa M KAaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOW KYyJIbTYpHI. 3a7jaua yueOHOro MpeaIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XHMUYECKUX 3HAHUI
— BaXHEHmUX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX IIOJIOKEHHH, ITOCTYIHBIX 0000meHHH
MHUPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKd, B NPUOOIIEHHMH K HAy4YHBIM MeETOJaM IO3HAHUS IpHU
M3Y4YEHHUU BEUIECTB U XMMHUUYECKUX peakUuid, B (OPMUPOBAHUU U Pa3BUTUU [10O3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEILHOW M y4eOHO-MCCIIEe0BATEIbCKON JIEATEIIbHOCTH, OCBOCHUH IPABHII
0e30macHOro oOpalleHus ¢ BelleCTBaMH B [TOBCEJHEBHOM JKU3HU.

IIpy m3yyeHUM XMMHMU Ha YpOBHE OCHOBHOIO 0OuIero oOpa3oBaHUs BaKHOE 3HAYEHHE MPUOOpEIH
TaKHe LeNH, KaK:

— (GopMHpOBaHHE HHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPUHATUIO PEIIEHUH, CHOCOOHOW aJanTHpOBaThCcsi K OBICTPO
MEHSIOIUMCS YCIIOBUSM JKU3HH;

— HaIpaBJICHHOCTh OOyUYEHHs HAa CHCTEMaTHYecKoe MPUOOIIEeHNEe 00yUJaoIIMXCsl K CaMOCTOSITEIbHOM
[IO3HABATEJILHON JESITENbHOCTH, HAyYHbIM METOJaM IO3HaHMs, (OPMHUPYIOLUIMM MOTHBALIUIO U pPa3BUTHE
CIIOCOOHOCTEH K XUMHU;

— obecrieueHue ycioBul, ClIOCOOCTBYIOIUX NMPHOOPETEHHI0 00yUYaIOIIMMUCS OIbITa Pa3sHOOOpa3HOM
NeSTeNbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIHI), MMEIOIIHUX
YHUBEPCAJIBbHOE 3HAUEHUE JIJISl Pa3JINYHbIX BUJIOB AESITEIbHOCTH;

— (opmupoBanue obmiei (yHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, B TOM 4YHCIE
YMEHUH OOBSICHATh U OLIEHUBATh SIBICHUS OKPYXKAIOIIETO0 MUPA, UCHOJb3ys 3HAHUSA U OIMbIT, 1OJy4YECHHbIE
IpU M3YYEHUU XUMMH, MPUMEHATh UX NPU PELIeHUH NpoOieM B IOBCEAHEBHOM >KM3HM M TPYIOBOM
NeSITENIbHOCTH;

— (opmupoBanue y o0OydarOUIMXCS TyMaHUCTHYECKHMX OTHOLICHHWH, TOHMMAaHUS I[IEHHOCTH
XMMUYECKUX 3HAHUN U BBIPAOOTKHM HKOJIOTMYECKU 11€JIecO00pa3HOro MOBeJIeHHs B ObITY U TPYJOBOM
JESATEIIBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3JJ0POBbS U OKPYKAIOLIEH IPUPOJHON CPEBI;

— pa3BHUTHE MOTHUBAIMH K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA OCHOBE
YCBOGHHSI  OOIIEYETIOBEYECKMX LEHHOCTEeW, TOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY mpoduis U
HaNpaBJIEHHOCTHU JalbHENIIEro 00ydeHHU .

OO11ee yKcIo 4yacoB, OTBEAEHHBIX /U1 M3y4EHHs XMMHMU Ha YPOBHE OCHOBHOI'O 00I1lero o0pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeeN0), B 9 kitacce — 68 yacoB (2 4aca B HEZIETIO).



COJEP/)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€JIOBEKAa. XUMHS B CHCTEME HayK. Tena W BellecTBa.
®du3nueckre CBOMCTBA BEIIECTB. ArperarHoe coCTosiHUE BeuecTB. [IoHsATHE 0 MeTO1ax MO3HAHUS B XUMUH.
Yucreie BemecTBa U cMecd. CriocoObl pa3/ieiieHust CMecei.

ATOMBI M MOJIEKYyJbl. XUMHUYECKUE djeMeHThl. CHUMBOJIBI XUMHUYECKHX 3JeMeHTOB. [IpocTeie u
CJIO’KHbIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHass aToMmHas Mmacca. OTHOCHUTeNbHAas MOJEKyJsipHas wmacca. MaccoBass 10
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH.

KomnuectBo BemiectBa. Mousb. MonsipHas Macca. B3anMOCBs3b KOJIMYECTBA, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€Tel mo hopMynaM XUMHUYECKIX COSTUHEHUI.

du3znueckue U XMMUYECKHE SIBICHUSA. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH COXpaHEHUs
Macchl BemIeCTB. XHMHUYECKHe ypaBHeHHs. Kiaccudukamuss XUMUYECKHX peaknuid (COenuHEHUs,
pa3oKeHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii s3xcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOI MOCYAOM, nmpaBuiamMu paboTsl B 1abopatopuu U npuémMamu oOpalieHus ¢
1ab0opaTOpHBEIM 000PYIOBAHHEM, U3yUYECHUE M ONMHCaHWE (PU3UIECKUX CBOMCTB 00pa3lOB HEOPTaHHMYCCKHX
BEIIECTB, HaOmoaeHne (U3NYEeCKuX (TUIaBJICHHE BOCKA, TasHUE JIbJa, PAacTHpaHHE caxapa B CTYIKE,
KUIIEHHE W KOHACHCAIUs BOJbI) M XUMHUYECKUX (TOpPEHHE CBEYM, MpPOKaIMBaHUE MEIHOW IMPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHCIOTOM) SBJICHMM, HaONIOJeHWEe W OMNHCAHHWE TMPU3HAKOB MPOTEKAHHUS
XUMUYECKUX peakiuil (pa3lioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapws,
pasnoxxenue ruapokcuaa menu (1) mpu marpeBanun, B3aumoieiicTBre xenesa ¢ pactBopom conu meau (I1),
U3y4YeHHE CMocoOOB pa3[elieHus CMeceil: C TMOMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BhbIMIAPUBAHUE,
TUCTHIUTSIIMS, XpoMaTorpadusi, MpPOBEACHHE OYHCTKH IOBAPEHHOW CONM, HAONIOJCHHE U OIUCAHHE
pe3yJbTaTOB NPOBEJACHUS OINbITa, WIIOCTPUPYIOIIErO 3aKOH COXPAHEHHS MAacCChl, CO3/IaHHE MoOjemei
MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiilmue npeacTaBuTe I HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — snemeHT u npoctoe BemecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoJe, (pU3MUecKre U XUMHYECKHe cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoOb! MOMYYEeHUsT KHCIOPOa B JIAOOPATOPUH U POMBIIIIICHHOCTH. KpyroBopoT Kuciopoaa
B nipupoae. O30H — aIoTponHas MOAU(UKAINS KUCIOPOAA.

TemnoBoii 3¢ hekT XuMUIecKol peakiui, TEPMOXUMHUUECKHE YPaBHEHHS, S9K30- U SHIOTEPMHUYECKHE
peakiuu. TOIIMBO: Yyroib U MeTaH. 3arps3HeHHe BO3[yXa, YCHICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bomopon — smeMeHT W mpocTtoe BemecTBO. HaxoxaeHue Bomopona B mpupoje, (HU3MYECKHe H
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIOCOObI oMy4yeHusl. KucioTsl u comiu.

MounsipHbIii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Bonma kak pacrBoputens. PacTBopbl. HachlllieHHbIE U HEHACHIIEHHBIE
pacTBopbl. PacTBOpHMOCTH BellecTB B Boje. MaccoBas J0Jis1 BEUIECTBA B pacTBOpE. XUMHYECKUE CBOMCTBA
BoAbl. OcHOBaHMs. Poib pacTBOPOB B MpUPOJE M B JKU3HU 4YesloBeKa. KpyroBopoT BOJbI B IPHUPOIE.
3arpsisHeHUEe TPUPOIHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccupukauus  Heopranmyeckux — coeguHeHuil.  Oxcuapl.  Krnaccudukamuss — OKCHIOB:
coneoOpasyroiue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHbIe) U HecolieoOpa3yromnme. HoMeHKIaTypa OKCHIIOB.
duznueckre 1 XUMHYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM M HEpAcTBOpPHMbIE OcHOBaHHUSA. HomeHkiatypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loryueHrne OCHOBaHUI.



Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucnot. dusndeckne U XMMHYECKHE CBONCTBA
kucnot. Pan akrusnoctu metamuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkuatypa coneil. @uznueckue u XuMudeckue cBoiictpa coiiell. [lonydyenue cosen.

['enernueckas cBsI3b MEKy KJIACCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii y3xcnepumenm:

KaueCTBEHHOE OIpe/IeJieHHe COJEepXKaHUS KHCIOopoJa B BO3AyXe, IOIy4YeHUE, CoOupaHue,
pacrio3HaBaHWE W U3YYCHHUE CBOWCTB KUCIIOPOA, HAOIOICHNE B3aUMOJICUCTBUS BEUIECTB C KHCIOPOAOM U
YCJIOBHSI BO3HHKHOBEHHUSI M TPEKpallleHHsi TOpeHHus (Tokapa), O3HAKOMJIEHHWE C 00pa3liaMu OKCHUIIOB U
OIHMCaHUE UX CBOICTB, MOITy4YeHHE, COOMPAHUE, PACIIO3HABAHUE U M3yYEHUE CBOWCTB BOAOPOJA (TOPEHUE),
B3auMoJeiicteue Bomopoaa ¢ okcupomM wmeau (II) (BO3MOXKHO HCIONIB30BaHHE BHJIEOMATEPUAIIOB),
HabIoieHre 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0BAHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IM4YHOM PACTBOPHUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIIEHHON MAacCOBOM J10JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C METAUIAMM (HAaTpUeM U KajbliueM) (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHANIOB), HCCIIEIOBAaHUE OOpPa3I[0OB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIO/ICHWE HM3MEHEHMsI OKPacKU HHAMKATOPOB B PACTBOPAaX KHUCJIOT M IIEJIOYEH, M3ydeHHUE
B3auMozeiicTBus okcuaa meau (II) ¢ pacTBOpoM cCepHOM KHCIOTHI, KHCJIOT C METaJJIaMU, PEeaKIui
HEWTpalIU3aluy, IOJyYEHUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOIO MeTajla JPYruM U3
pacTBOpa COJIM, PELICHHE 3KCIEPUMEHTANbHBIX 3a/1ay o Teme «BaxHellme Kiacchl HEOPraHMYECKUX
COCIMHEHUIY.

IMepuoauveckuii 3axoH u [lepuoguveckas cucreMa xumudeckux djaemMenToB /I. U. MenneneeBa.
CtpoeHue aToMoB. XumMuieckas cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKLUU

[lepBple MOMBITKM KiIacCU(PHUKAMM XMMHUYECKUX diieMeHTOB. lloHATHEe o0 Trpynmax CXOIHBIX
AJIEMEHTOB (IIIEJIOYHbIE U MIETIOYHO3EMENbHBIE METAJIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE
00pa3yroT aM(pOTEpHBIC OKCHJIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepumonmueckas cucrema xmmuueckux sieMeHtoB J[. M. Menpeneesa.
Koportkonepuoanast u niuHHonepuognas Gopmsl [leproaudeckoii cucreMbl Xxumuieckux snemenTos . U.
MenaeneeBa. [lepuoasl u rpynmnbsl. @PU3n4ecKuil CMBIC MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOa U IPYIIIbI
JJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTonbl. D1ekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xumuyeckux snemeHToB lleprnoanueckoit cucremsl Jl. 1. MenneneeBa. XapakrepucTuka
XUMHMUYECKOI0 3JIEMEHTA 110 €ro MoJjoxeHuto B [lepuoaunueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aToOMOB XHMHYECKHUX JJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYINaM U MEPUOIaM.

3nauenune llepuogmueckoro 3akoHa u Ilepuoguyeckoll CUCTEMBI XHMHMUYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. . MenzaeneeB — yu€Hbli U TpaKJaHUH.

Xummnueckasi cBs3b. KoBaneHTHas (ToyispHas W HEMOJISIpHAs) CBS3b. ODJIEKTPOOTPHUIIATEIHLHOCTH
XUMHYECKUX AIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpouecchl oxucineHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4yeHue OOpa3IlOB BEHIECTB METAJUIOB M HEMETAUIOB, B3aUMOJEHCTBHUE THUIPOKCHAA IIMHKA C
pacTBOpamMu KHUCJIOT M LIEJNOYEH, MPOBEIACHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUil (TOpeHue, peakliuy Pa3IoKeHUsI, COSTUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzamust MeXnpeaAMETHBIX CBSI3€M MpU M3YUYCHHUM XHUMHUU B 8 KJacce OCYIIECTBISIETCA uepes
UCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U TMOHATUH, SBIAIOMIUXCS CHUCTEMHBIMH
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHUSA: HAYYHBIN (DaKT, TUmoTe3a, TEOpHs, 3aKOH, aHAIU3, CUHTES,
KinaccupuKanus, NEePUOANYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, W3MEpPEHHE, MOJEIb,
SIBJICHUE.

®duszuka: mMarepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, MU30TOIIbl, paAHMOAaKTUBHOCTD,
MOJIeKyJa, DSJIEKTPUYECKHI 3apsij, BEIIeCTBO, Telo, OO0BEM, arperaTHoe COCTOSHUE BEIECTBa, ras,
¢bu3nyecKre BeTMUMHBI, €AMHUIIBI H3MEPEHHUs, KOCMOC, TUIaHEeThI, 3BE311b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TTOJIE3HBIE UCKOTIaeMbIe, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKIusi

Ilepnonnueckuit 3akoH. Ilepumonmueckass cucrema xmmuueckux sieMeHtoB J[. M. Menpeneesa.
CrpoeHne aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kallvs, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [lepuonnyeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUJbI XUMHUYECKOW CBA3M. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIL[ECTBA OT TUIA KPUCTAUTNYECKON PEIIETKY U BU]a XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. XHWMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JIMYHBbIM KJlacCaM HEOPraHWYECKUX COEIUHEHUI, FeHETUUYEeCKasl CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccupukanusg XuUMHUECKMX peakUMi [0 pa3IuyHbIM [pHU3HaKaM (110 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TemIoBoMy 3G (deKTy, Mo H3MEHEHUIO CTeNeHEed OKUCICHUS
XUMHYECKHX 3JIEMEHTOB, [0 00OPaTUMOCTHU, IO YUaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsaTne o ckopoctu XuMU4ecKoi peakiuu. [TonsaTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. [loHsTHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusax. I[lonstue o karamuze. I[lomsitue o
XUMHYECKOM paBHOBeCHH. DaKTOpbl, BIUSIOUIME Ha CKOPOCTh XUMHYECKOW pEaKIMH U TOJO0XKECHHE
XUMHYECKOIO PABHOBECHS.

OKUCIUTENEHO-BOCCTAHOBUTEIbHBIC peaxuuu, ANEKTPOHHBIN OanaHc OKHUCIIUTENHHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBlieHWE YpaBHEHHUN OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl C
UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI M HEIIEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLUALMU BELIECTB C Pa3IMYHBIMU BHJaMU XUMUYeCKOW cBs3H. CTeneHb JUCCOLMALUU.
CunbHbIe U cradble 2EKTPOIUTHI.

Peakuyu wuoHHOrOo oOMeHa. VYCNOBUS NPOTEKaHUs pEaKUuid HOHHOIO OOMEHa, IMOJNHBIE U
COKpall€HHbIC HOHHBIE YpaBHEHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTAaBICHUM
00 3JEKTPOIMTHYECKON Aucconnanun. KauecTBeHHbIE peakuy Ha HOHBL [[OHATHE O THIPOIH3€E COTIEH.

Xumuueckuii s3xcnepumenm:

O3HAKOMIIEHHE C MOJENISAMHU KPUCTAUIMUECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB — METaUIOB U
HeMeTawioB (rpadura W anMasa), CIOKHBIX BEHIECTB (XJIOpHAA HATpUs), HCCICJOBAHHUE 3aBHCHMOCTH
CKOPOCTH  XMMHYECKOH  pEakIMh  OT  BO3MCHCTBHA  pa3idMyHBIX  (PAaKTOPOB,  HCCIICAOBAHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcca TUCCOLUALMU KUCIOT, IMIeI04Ye U conielt (BO3MOXKHO
UCIOJIb30BaHUE BUJEO MATEPHANIOB), MPOBEACHHE OMBITOB, WJLTIOCTPUPYIOIIMX MPHU3HAKA MPOTEKAHHUS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHHME OcCajgKa, BBIICICHHWE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TOPEHUE, pEaKLIUU PA3I0KEHMUS,
COCIMHEHMS), paclO3HaBaHHE HEOPraHUYECKHX BEIECTB C MOMOIIbI0 KAaUYECTBEHHBIX PEAKIMI Ha HOHBI,
pellIeHre YKCIIePUMEHTaIbHBIX 3a/1a4.



HemeTauibl 4 MX coeTUHEHUS

OObmass xapaktepucThka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTEIEeHH
okucneHusi. CtpoeHue u (U3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUUYECKHE CBOWCTBA HA
puMepe xJjiopa (B3aUMOJEHCTBUE C MeTajllaMHM, HEMeTajulaMu, LiesnodaMmu). Xsoposoaopod. CossiHast
KHCIIOTa, XMMHYECKHE CBOICTBa, MOJy4YeHHe, MpuMeHeHue. JlelicTBUe XJopa M XJIOPOBOAOpOJa Ha
OpraHu3M uenoBeka. BaskHeiye XJI0puabl U UX HaXOXKACHHUE B IPUPOJIE.

OOmiast xapakTepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
cTeneHu okucieHus. CTpoeHue U (PU3NYECKHE CBOICTBA IMPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHbsie MOAU(PUKAIIMU KUCIOPOJia U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHUE,
¢dbusznueckue U XUMHYecKne cBoiicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENU KHCIOTHBIX OKcuaoB. CepHas
KHCIOTa, (U3NYECKME U XHUMHUYEeCKue cBoWcTBa (OOmIMe Kak WpeACcTaBUTeNs Kiacca KHUCIOT H
cnenupuyeckne). XMMHUYIECKHUE PEaKIIUH, JISKAIINE B OCHOBE MPOMBIIUICHHOTO CIT0C00a MOMYyYSHHS CEPHOM
kucnoThl. [IpuMmenenne cepHoii kuciaoThl. Coli CepHOM KHUCIOTHI, KAYSCTBCHHASI PEAKIINS Ha CYJIb(aT-uoH.
Haxoxnaenue ceppl u €€ coenuHEHUN B mpupoje. XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelsl
COCMHEHUSIMH cepbl (KUCIOTHBIC JOXIW, 3arpsA3HEHHE BO3QyXa H BOJOEMOB), CIIOCOOBI  €ro
MpEeA0TBPAIICHUSI.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTCTIEHH OKHUCJICHHs. A30T, pacHpocTpaHeHHWE B Mpupojae, (U3MYECKHEe U XHUMHUYECKHUE CBOMCTBA.
KpyroBopor asora B mpupomge. AMMHak, ero (U3MYECKHEe M XHMHUYECKHE CBOICTBA, IONydeHUE U
npuMmeHeHne. Conmu aMMOHMS, WX (M3MYECKHEe W XHMHUYECKHE CBOWCTBA, mMpuMeHeHue. KadecTBeHHAsS
peakius Ha HOHBI aMMOHHS. A30THasg KUCIOTa, €€ TOJydeHHe, (PU3MUECKHME U XUMUYECKHE CBOMCTBA
(obmue kak MpencTaBUTENS Kilacca KHUCIOT u crneuuduueckue). Vcmonp3oBaHHE HHUTPATOB M COJEH
aMMOHHS B KaueCTBE MHUHEPAIBHBIX YyAO0OpeHUH. XUMHUYECKOe 3arps3HEHHE OKPYXKAIoLIeH Cpemsl
COCMHEHUSIMH a30Ta (KUCJIOTHBIE OXKAM, 3arps3HEHHE BO3[AyXa, MOYBBI W BogoEéMOB). Docdop,
aymoTporabie Mogudukanun (ocdopa, duzmdeckue U xummueckue coiictBa. Oxcua docdopa (V) m
dochopHas kucnora, (puU3MUECKHME U XUMUYECKUE CBOMCTBa, monydenue. Mcmonb3oBanue QocdaroB B
KauecTBE MUHEPAIbHBIX YI00pEHUH.

OOmrast xapakTepucTuka 37eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
CTETIeHH OKUCIICHUS. YTIEPOH, aNIOTPONHbIE MOIU(DUKALINY, PaCIPOCTPAHEHNUE B IpUpoie, PU3NIECKUE U
XUMHUYecKHe cBoiicTBa. AncopOuusi. Kpyrosopot yriepoaa B npupojae. OKcuasl yriepona, ux pusndeckue
U XMMHYECKHE CBOWCTBA, NECHCTBHE Ha >KUBBIE OPraHU3MBbI, MOJIYYCHHE M MpPUMEHEHHE. DKOJOTHYECKHE
npoOnemMbl, CBA3aHHbIE ¢ oOkcugoM yriepoaa (IV), rumoresa rn00adbHOTO TOTEIUICHUS KIMMATa,
MApPHUKOBBIN AP PEeKT. YTONbHAS KUCIOTA B €€ COJIU, MX (PU3NYECKHEe U XUMUIECKHE CBOMCTBA, MOTYICHUE U
npuMeHenue. KaduectBenHas peakius Ha KapOoHaT-HOHBL. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[TepBoHaYaIbHBIC TIOHITHS 00 OPTrAaHMYECKHUX BEIICCTBAX KaK O COCIUHEHUSAX yriieposa (MeTaH, 3TaH,
STWJIEH, alleTUIIEH, ATaHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupogHbie HCTOUHUKH YIIIEBOAOPOJOB (YIroJb,
MPUPOAHBIN Ta3, He(Th), MPOAYKTHl HX MepepadoTku (OEH3UH), UX POJib B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 GMOMOTMYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OIKax, YrlIeBOAaX — U UX POJIU B JKU3HH UEIOBEKa.
MarepuanbHOE €IUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHECHHM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOdydeHHWEe W mpumeHeHue. CoeauHeHus
KpeMHus B pupojie. O6mue npeacrapineHus: 06 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUIHKATHI,
WX UCIOJB30BaHUE B OBITY, B NPOMBILIUICHHOCTH. BaxkHeilline cTpouTeNnbHbIE MaTepHalbl: KepamHKa,
CTEKJIO, IIEMEHT, O0eTOH, jkene300eToH. [Ipobiembl 6e30macHOTO HCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHAIIOB
B MOBCEHEBHOM KU3HMU.

Xumuueckuii y3xcnepumenm:

U3ydueHHe oOoOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOIIOIeHNE MPU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKAIOIIHe
du3nuecKkne W XHMHYECKHE CBOWCTBA TaJOICHOB W WX COCAMHECHUH (BO3MOXXKHO HCIIOIH30BAHHE



BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0Opa3lamMH XJOpPUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C O0Opa3lamu
ceppl U €€ COeNMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HaOINIOEHUE Mpollecca
oOyrIMBaHUs caxapa MOJ JACHCTBHEM KOHIEHTPHPOBAHHOM CEPHON KHUCIIOTHI, HM3Y4Y€HHE XHMHUYECKUX
CBOMCTB pa30aBIEHHOM CEpHOM KHUCIOTHI, MPOBEACHUE KAuECTBEHHON pEaKkIUu Ha Cyiab(}ar-uoH HU
HaOIIo/IeHue MpU3HaKa e€ MPOTEeKaHUs, 03HAKOMIJIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMHU a30Ta, Gochopa u ux
COeUHEHNI (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), oOOpa3lamMu a30THBIX U (pochopHBIX
ynoOpeHHid, TOJy4YeHHEe, coOMpaHHe, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMHAaKa, IPOBEACHUE
KAueCTBEHHBIX PEAKIMi Ha HWOH aMMOHHUS W (ochaT-HOH W H3yYeHUE MPU3HAKOB WX TPOTCKAHUS,
B3aMMOJICIICTBIE KOHIEHTPUPOBAHHOMW a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHANIOB), HM3yYEHHE MOJETeH KPUCTAIUIMYECKUX pemeTok anmasza, rpaduta, ¢ysuepeHa,
O3HAKOMIIEHHE C MPOILIECCOM aJICOPOIUU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIEM M YCTPOHCTBOM
IIPOTUBOTra3a, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YUYE€HUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEACHHE
KaueCTBEHHBIX pEaKluWid Ha KapOOHAT W CWIMKAT-UOHBI W H3y4YEHHWE IMPU3HAKOB UX MPOTEKAHMUS,
O3HAaKOMJICHUE C MPOAYKLMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad 110
Teme «BaxHelme HeMeTaJUTbl U UX COCUHEHHUS.

MeTaiibl M UX COeAMHEHU S

OOmiasi XapakTepUCTHKa XUMHUYECKHX D3JIEMEHTOB — METAJJIOB Ha OCHOBAaHWU HX TOJOXKEHUS B
[lepuonnueckoil cucreme xumuueckux 3yeMmeHToB J[. M. MenneneeBa u crpoeHuss aromoB. CTtpoeHue
MeTaJlIoB. MeTtannuyeckasi CBSI3b U METAJNIMYECKasi KPUCTAJUIMYECKasl PEeIETKA. DIEKTPOXUMUUECKUN Psij
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBOiicTBa MeTaiioB. OO0mue crocoObl MOTy4eHUs
MeTayioB. [ToHSATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTaib,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX TPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsle MeTamibl: nojoxkenwe B Ilepuonnueckoid cucrteme xumuueckux snemeHtoB [ H.
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxoxXJaeHue B npupoze. dusnueckue U XUMHYECKHE CBOWCTBa (Ha
npuMepe Hatpus U Kanus). OKCUIIbI U TUAPOKCHUIBI HATpUS U Kanud. [IpuMeHeHre menoYHbIX METaAJIOB U
UX COCOUHEHUMN.

[[lenouno3emenbHBIE METAJIBI MarHuii M KajapUuid: MojoxkeHue B Ilepuonumueckoin cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJIeHUE B npupoae. dusznueckue u
XMMHYECKHE CBOWCTBAa MarHusl U Kanbliusg. BakHeiilue coelnHeHUs Kalblus (OKCUI, TUIPOKCUI, COIIN).
XKécTtrocTb BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxenue B Ilepumonnueckoin cucreme xumuueckux snemeHToB JI. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKIACHHE B Mpupoje. OU3nvecKkre 1 XUMUIECKIE CBOMCTBA aTFOMUHUSA. AMBOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCUIA AITFOMUHHS.

Kenezo: nonoxenue B Ilepumonnueckorn cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHUE aTOMa, HaxOoXkJAeHHe B npupoae. dusznueckne U XUMUYECKHE CBOICTBa kene3za. OKcunpl,
ruapokcuabl 1 conu xenesa (I1) u xxenesa (I11), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C o0pa3llaMM METa/UIOB M CIUIaBOB, MX (DU3MUYECKUMHU CBOMCTBAMH, H3Y4YCHHE
pe3yNbTaTOB KOPPO3UM METAIIOB  (BO3MOXKHO HCIIOJNB30BaHHE BHAEOMATEpUATIOB), OCOOCHHOCTEH
B3alMOJICICTBUS OKCHJA KajlbLMsi M HATpUs C BOJOW (BO3MOXHO HCIIOJB30BAaHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBaHUE CBOMCTB XKECTKOM BOJIBL, ITpOLIECCa TOPEHHUS JKene3a B KUCI0po i€ (BO3MOKHO MCIIOIb30BaHHUE
BUJICOMATEPHAIIOB), TMPU3HAKOB MPOTEKaHUS KAaYeCTBEHHBIX pEaKIHMil Ha WOHBI: MarHus, KaJbIus,
amromMuHus, 1uHKa, ckeneza (II) m xenmeza (III), memm (II), HaGmrogeHWE M ONMHMCAHHWE ITPOIIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMU HATpPHsl, KU U KaJdbIus (BO3MOXHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB),
UCcClieIoBaHUEe aMQPOTEePHBIX CBOWCTB THIPOKCHIA ATIOMUHUS W THAPOKCHJA IIMHKA, PCEIICHHE
JKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelnme MeTajlibl U UX COCIUHEHUSD.

Xumus U OKpYysKamomas cpeaa

BemectBa u MaTepuaibl B NOBCEIHEBHOM KM3HU 4esOBeKa. be3onacHoe MCIoJIb30BaHUE BELIECTB U
XUMHUYECKUX peakiuid B ObITy. [lepBast moMoIb Mpyu XMMUYECKHUX 0’KOTAaX U OTPABIICHUSX.



XUMUYECKOe 3arpsi3HEHHE OKPYXKaroled cpeipl (IpeaesibHas A0MyCTUMAash KOHIICHTPAIUs BEIIECTB,
nanee — [1J1K). Pojb XUMHUHU B pEIICHUH SKOJIOTHUECKHUX TIPOOJIeM.

Xumuueckuii IKCnepumenm:

W3Yy4YCHHE 00pa3IoB MAaTePUAIOB (CTEKIIO, CIUIABBI METAJUIOB, IIOJTMMEPHBIC MATECPHUATIBI).

Mesicnpeomemmuwle ceasu

Peanmzanusi MEXNPEIMETHBIX CBSI3eH NPU W3yYEHUM XUMHH B 9 Kjacce OCYIIECTBISETCS uepes
HCIIOJIB30BAHUC KaK O6H_II/IX eCTGCTBeHHO-Hay‘IHI)IX HOHﬂTHﬁ, TaK U HOHHTI/II\/JI, ABJIIAOIINXCSI CUCTCMHBIMHA
IUTSL OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO-HAYTHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHU3, CUHTES,
KJIaCCU(HUKALIKS, IECPUOANYHOCTD, HAOIOJECHUE, SKCICPUMEHT, MOJCINPOBAHHUE, H3MEPCHHE, MOJIECb,
SIBIICHUE, ITAPHUKOBBIHA 3 (HEKT, TEXHOIOTHSI, MATCPUAIBI.

®usuka: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TONbI, PAAUOAKTUBHOCTb,
MOJ'IeKy.Ha, 3H€KTpI/I‘I€CKl/Iﬁ 3ap$1z[, HpOBOI[HI/IKI/I, HOJ'IyrIpOBO[[HI/IKI/I, [[I/IE)J'IGKTpI/IKI/I, q)OTOE)J'IeMeHT, BCIICCTBO,
Te10, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, pacTBOpP, PACTBOPHUMOCTh, KPUCTAJUIMYCCKAs PEIIETKA,
CIIJIaBBI, (1)I/I3I/I‘~I€CKI/I€ BCJIMYHHBI, CAUHUIIBI I/I3M€p€HI/IH, KOCMHUYECCKOC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3[[bl,
Counnnge.

buonorusi:  gorocuHTe3, ABIXaHWE, OWOcdepa, HSKOCHCTEMA, MHHEpaIbHBIC  YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATC/IbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOJIBI, TIOJIE3HBIC HCKOMIAEMbIC, TOTUIHBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHMS IMPOTPAMMBI OCHOBHOT'O OOIIEro 0Opa30BaHMs JOCTUTAIOTCS B XOJIE
o0y4YeHUsl XMMHUH B €IMHCTBE Y4EOHON M BOCIUTATEIBHON JEATEIbHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCHUUCKAMH COLIMOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, MPUHATBIMA B OOIIECTBE
MpaBUJiaMd U HOpPMaMHU T[IOBEJEHUS H CIOCOOCTBYIOT IIpoOIleccaM CaMOIO3HAHUSA, CaMOPa3BUTUS U
COLIMATTN3aIuU 00yYarOIINXCS.

JluuHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUMK U PACIIMPEHHUE OIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTHU:

1) naTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HaCJEAMIO,
MOHUMAHUS 3HAYEHHUS] XMMHUYECKOM HAyKH B JKM3HM COBPEMEHHOr0 OOIIecTBa, CIIOCOOHOCTH BIAJETh
JOCTOBEPHON WH(pOpPMAIUEH O MEepPEelIOBBIX JOCTHKCHHUSIX U OTKPBITUSX MHPOBOW M OTCUCCTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) rpa’KIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHUS O COLMAJbHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE,
KOMMYHHKATUBHOW KOMIIETGHTHOCTH B OOIICCTBEHHO IOJIC3HOW, y4eOHOMCCIIEIOBATEILCKON, TBOPUYECKON U
IPYTUX BHJAX JESTEIBHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOHM JEATENBHOCTH IPHU BBIOIHEHUU
y4eOHBIX, MIO3HABATEIbHBIX 3a7a4, BHIMOJIHECHHH XUMUYECKHX SKCIIEPUMEHTOB, CO3aHUU Y4E€OHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOINM B IMpOIECcCe 3TOM yueOHOM AESITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMOBEJACHUE W IMOCTYNKU CBOMX TOBAapPUIIEH C MO3MIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHHUS ITOCIIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOHM peaklMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJISIOIIME OCHOBY JUISl MOHMMAHUS CYUIHOCTH HAy4YHOU



KapTUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YeJIOBEKa
C IPUPOAHOU CPEAOH, O POJIM XMMUHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA NOJyYE€HUE HOBBIX 3HAHUM IO XMMHUHU, HEOOXOAUMBIE IS
OO0BsICHEHUS] HAOJIOAAEMBIX MPOIECCOB U SBJICHHH, MMO3HABATEIbHOW, MH(POPMALMOHHON M YHTATEIHCKOM
KYJIbTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHHON pabOThI C yueOHBIMHU TEKCTaMH, CIIPABOYHOM JINTEPATypPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH UH(DOPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YUEHUIO U MMO3HAHMIO, JTF0003HATEILHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K CaM00Opa30BaHHUIO,
MPOEKTHOM M HCCIIEeNOBATEIbCKONW JESITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH W YPOBHS
oOyueHus B JallbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbS:

OCO3HaHHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOT'O OTHOILEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3710POBbII
o0pa3 ’KM3HM, OCO3HAaHUE TIOCIEJACTBHIA M HENPHUITHE BPEAHBIX MPHUBBIYEK (YHIOTPEOJICHUS aIKOTOJI,
HApPKOTHUKOB, KypeHUs), HEOOXOAMMOCTH COOIOICHUS MPaBHII 0€30MaCHOCTHU MPU 00pallleHuH ¢ XUMUYECKUMU
BEIIECTBAMHU B OBITY U peaIbHOM JKU3HH,

5) TpyA0BOro BOCIMTAHMSA:

MHTEpPEC K MPAKTHYECKOMY H3YyUEHUIO MpodeccHii W Tpyla pa3IMYHOTO POJAd, YBaXKEHUE K TPYAYy H
pe3ynbTaTaM TPYIAOBOU EATEIbHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUW [0 XUMHH,
OCO3HAHHBIM BBIOOP HMHIWBUIYAJTbHOW TPACKTOPUHU MPOJOIDKEHUS O0pa30BaHUS C YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB H MOTPeOHOCTEH, yCIenrHon
npoeCCHOHATBHON JIEATENIBHOCTH M Pa3BUTHUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccroHanbHOil cpene;

6) 3K0JI0rH4eCcKOro BOCIIMTAHMS

HKOJIOTHYECKHU 11€JIecO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOYHUKY JKM3HM Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHMS, TIOHMMAHNE [IEHHOCTH 3I0POBOTO M OE30MacHOTO 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIICHHUE
K cOOCTBEHHOMY (U3MUECKOMY W TCUXUYECKOMY 3[0POBBIO, OCO3HAHUE IIEHHOCTH COONIOJEHUS MpPaBUI
0€30MacHOTo MOBEACHHSI IIPH PadOTE C BELIECTBAMH, a TAK)KE B CHUTYAIUIX, YIPOXKAIOIIUX 30POBbIO U JKU3HH
JIIOJICH;

CTIIOCOOHOCTH MPUMEHSATDH 3HAHUS, TTOJTydaeMble TIPY U3yYECHUH XUMHH, JJIs1 PEICHUs 33a]a4, CBI3aHHBIX C
OKpYXKAaIle NpUPOAHOW CpENOM, [Jsi TMOBBIIIEHUS YPOBHS HKOJOTMYECKON KYJIbTYpbl, OCO3HAHUs
rII00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOJieM M MyTed MX pEelIeHUs MOCPEICTBOM METOIOB XHMHUH,
9KOJIOTMYECKOTO MBIIIJIEHUS,, YMEHHUS PYKOBOJACTBOBATHCA UM B I103HABATEIbHOM, KOMMYHMKAaTUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MerampeIMETHBIX Pe3yabTAaTOB BBIICISIIOT 3HAUYMMBIE A7 (DOPMHPOBAHUS MHUPOBO33pPEHUS
oOIIeHayYHbIC TOHATHS (3aKOH, TEOpHs, MPHHLMUI, THIOTE3a, (aKT, CUCTEMa, IMPOLECC, IKCIEPUMEHT H
Apyroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETax M MO3BOJSIOT HAa OCHOBE
3HaHUH M3 O3TUX MpeaMeToB (OPMHUPOBATH MPEACTABICHHE O IEJIOCTHOW HAyYHOM KapTUHE MHUpA, U
yHHUBepcajbHble yueOHble JeHCTBUS (MO3HABATEIbHBIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIE), KOTOpPHIE
obecrnieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NESITEIbHOCTH.

Ilo3naBaTe/bHbIE YHMBepcaJIbHbIE YUeOHbIe qeliCTBUS

Ba3oBble Jlornueckue qeMcTBUSA:

YMEHHS UCIOJIB30BaTh MPHUEMBI JIOTMUYECKOIO MBIIIJICHUS P OCBOECHUM 3HAHUMN: PacKpbIBaTh CMBICI
XUMHUYECKUX MOHATHM (BBIACJIATh HMX XapaKTepHblE IpPU3HAKM, YCTAHABIMBaTh B3aUMOCBSI3b C JIPYTUMH
MOHATHUSIMH), UCIIOJIb30BATh TOHATUSA IJIs1 OOBSICHEHHUS OTACIbHBIX (PAKTOB U SIBICHUMN, BHIOMPATh OCHOBAHUS U
KpUTEpUU N7 KIACCU(PUKALMKU XUMHUYECKHX BEIIECTB U XMMHUYECKUX pPEaKlHii, YCTaHABIWBATh MPUYMHHO-
CIIICTBEHHBIC CBSI3M MEXIy OOBEKTaMH H3y4Y€HHUs, CTPOUTH JIOTMUECKHUE PaCCyKIeHHUS (MHAYKTHUBHBIE,
JIE€IyKTUBHBIE, [10 AHAJIOTUH), JIEJIaTh BBIBObI U 3aKJIIOUEHUS;

YMEHHE MIPUMEHSTh B IIPOLECCE MTO3HAHUS MOHATHS (IIpeIMETHbIE U METalPEeIMETHBIE), CHMBOJIMYECKUE
(3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEeMbIE B XUMUU, IPEOOPA30BBIBATH IIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC



MPEJICTABICHHUS] — XUMHUYECKHI 3HaK (CMMBOJ 3JIEMEHTa), XUuMHuueckass ¢opMylia U ypaBHEHHUE XMMHUYECKOMN
peaKuuu — TpU pEIIeHUU Y4eOHO-TO3HABATENbHBIX 3a7ad, C y4E€TOM D3THUX MOJIEIbHBIX MpPEICTaBICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKU HM3Yy4aEMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHAYECKUX PEAKIUH, BBIABIATH OOIINE 3aKOHOMEPHOCTH, TPUIHMHHO-CIIEICTBEHHBIE CBSI3U M IIPOTUBOPEYHS B
M3Y4aeMbIX MPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1elCTBUS:

YMEHHE UCIOJIb30BaTh [IOCTABJIEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA [TO3HAHUS, a TAKXKE B KaueCTBE
OCHOBBI JIs1 POPMHUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

MpHOOpEeTEeHUE OMbITA M0 MIAHUPOBAHHIO, OPTaHU3AIMH U MPOBEICHUIO YUCHUUYECKUX HKCIIEPHUMEHTOB,
yMEHHE HaOJI0/aTh 3a XOAOM MpPOIecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €ro pe3yibTaT, (hopMynHpoBaTh
0000IIEHUs MW BBIBOJABI IO pE3yJibTaTaM IMPOBEAEHHOTO OIBITA, HCCICJOBAHUS, COCTABIATH OTYET O
IIPOJICJIaHHO pabdoTe.

Pab6ora ¢ undgopmanmueii:

yMEHHE BBIOUMpaTh, AHAJTU3UPOBATH M HHTEPIPETUPOBATh WHGPOPMAIUIO PA3IUYHBIX BUAOB U (HopM
MIPEJICTABICHMS], TOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-IOMYJISIpHAs JIKTEpAaTypa XHWMHUYECKOTO
COZIep)KaHusI, CIpaBOYHBIE MOcoOuWs, pecypchl WHTepHETa), KPUTUYECKH OICHMBATH IMPOTHBOPECUMBYIO H
HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE TPUMEHATh pa3jUYHble METOJbl M 3alpochl NpHU TMOUCKE U oTOope uHbOpMalUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJISi BBIOJHEHHS Y4YEOHBIX U TIO3HABATENBHBIX 3a/ad
OTIpeNIeNIEHHOTO THUIA, TPUOOPETEHNE OMbITa B 00JIACTH HMCIOJIB30BaHUS WH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaJicHUE KYJIbTYpOW aKTUBHOTO HCIIOJIb30BAHMUSI PA3NUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy TmpencTaBieHus HHPOPMAIMU M  HILIIIOCTPUPOBATH
pelaemple 3a/1a41 HECIOKHBIMU CXEMaMH, IuarpaMMaMu, IpYTUMHU popMaMu TpaduKi U UX KOMOWHAIHSIMU;

YMEHHE HCIIOJIb30BaTh W aHAJIU3UPOBATh B Mpolecce y4eOHOW M HMCCIEI0BATENBCKON JIEATENbHOCTH
UH(OPMAILIMIO O BIUSHUU MIPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHUCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIIEH
MIPUPOIHON CpEbI.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIEC YUeOHbIC 1eCTBHA:

YMEHHUs 3a7aBaTh BOMPOCH (B XOJ€ AMaiora u (WiM) JAUCKYCCHHU) IO CYIIECTBY OOCYXTaeMOW TEMBI,
(bopMyIHpOBaTh CBOM MPEIOKEHHSI OTHOCUTEIBHO BBIMOJTHEHUS MIPEITI0KEHHOM 3a/1a4H;

YMEHHsI TPEACTABIATh IOJIYYCHHBIE pEe3yJNbTaThl TO3HABATENBHOM [EATENBHOCTH B YCTHBIX U
IIMUCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUI0 pPEe3yJbTaTOB BbIIOJHEHUS XHMHUYECKOTO 3KCIEpUMEHTa
(;1aGopaTopHOTo OMbBITa, TAOOPATOPHOIN PabOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

yMEHHsI y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM IIO3HABATENBHOM U
UCCIIEIOBATENbCKON JESTENIbHOCTH MPU PEIICHUH BO3ZHHUKAIOUINX MPOo0JIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB
U COTJIACOBAHMSA MO3HULUH (00CYXIeH!US, 0OMEH MHEHUSMH, «MO3TOBBIC ILITYPMBD», KOOPIHUHALIUS COBMECTHBIX
NEHCTBUM, OTIPEIETICHUE KPUTEPHUEB IO OLIEHKE KaYECTBA BHITIOJIHEHHOW PabOThI U IpyTrue).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe AeliCTBUS:

YMEHHE CaMOCTOATEIbHO  OMNpENeNATh LedH  JeATeIbHOCTH, IUIAHUPOBaTh,  OCYIIECTBIATH,
KOHTPOJIMPOBaTh U TMpPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BBIOMpATh Haubolee
3¢ deKTUBHBIE CMOCOOBI pemieHus Y4eOHBIX W ITO3HABATEIBHBIX 3aad, CaMOCTOSATENBHO COCTABIATH WU
KOPPEKTUPOBATh NPEJIOKEHHBIN aJTOPUTM JEUCTBUN MPU BHIIOJHEHUH 3a/laHU ¢ YUETOM MOTYYEHHS] HOBBIX
3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOTYYECHHOTO PE3ybTaTa
3asIBJICHHOM 11€711, yMEHHUE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3aJIaHUM.

IHNPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpeaMeTHBIX pPe3yabTAaTOB IO OCBOCHHUIO O0S3aTE€IBHOTO COJAEPIKAHUS, YCTaHOBJICHHOIO
naHHoW (enepanbHO paboueld MporpamMMol, BBIICISIOT: OCBOEHHBIE OOYyYarOIIMMUCA HAayudHbIE 3HAHUS,
YMEHHSI U CIIOCOOBI IEUCTBUH, crielupuuecKre I IpeaMeTHOW 00IacTH «XUMHUA», BUABI ACSITEIbHOCTU 10
MIOJIyYEHHIO HOBOT'O 3HaHMsI, €r0 MHTEPIIPETALNHU, IPe0OPa30BaHUIO U MPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX U
HOBBIX CUTYalUsX.



K koHiy oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTh Y O0yYarOIUXCA YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHATHUH: aTOM, MOJIEKYJla, XUMHYECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOIHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi Ol XUMHUYECKOro 3JEeMEHTa B COEAMHEHHH, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa,
OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas peakius,
KJIacCU(pUKaLUg peakUui: pPEeaKklUM COEAMHEHHUS, PEAKIUU Ppa3JIOKEHUs, PEAKIUH 3aMeIleHus,
peaknuu OOMEHa, 9K30- U JHAOTEPMUYECKHE PEAKIHH, TEIUIOBOM A(PQEeKT peakuuu, sapo aToMma,
3JIEKTPOHHBIM CJIOM aTroma, aToMHasi OpOMTalb, pajuyCc aToMa, XMMHUYECKas CBsA3b, MOJIApHAs U
HeroJsipHasi KOBAJIGHTHAs CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AHUOH, PAaCTBOp, MaccoBasl IOJs
BeIleCTBA (MIPOLEHTHAs! KOHLIEHTPALHs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHMX IMOHATUH W NPUMEHATh 3TH MOHATUS IPH
OIMCaHWUHU BEIIECTB U UX MPEeBpalleHuil;

UCMOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJsI COCTaBJE€HUS (OpPMYJl BEIIECTB U YpaBHEHUM
XUMHYECKUX PEAKIIUM;

OIpENIeNIATh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEHNEHb OKHCICHHS
DJIEMEHTOB B OWHApHBIX COCJMHEHUSAX, NPHUHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY Kiaccy
coeiMHeHUll no (opMmynam, BHJ XMMHUYECKOH CBs3UM (KOBaJIEHTHAas U HMOHHAs) B HEOPraHMYECKUX
COEIMHEHUSX;

packpeiBath cmbica [lepuoanyeckoro 3akona [I. M. MenpgeneeBa: 1eMOHCTpUPOBaTh MOHMMAHUE
[EPUOINYECKOI 3aBUCMMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB OT UX IoJiokeHus B [lepuoaudeckoii
CHCTEME, 3aKOHOB COXPAHEHHUs MacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOTO
YU€HHs, 3aKOHa ABOrajpo;

ONUCBHIBaTh M XapakTepu3oBaTh TabinuHyro Qopmy Ilepuoanyeckoil cHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHUS «rjiaBHas moarpynmna (A-rpymnma)» u «mobounas noarpynna (b-
rpymnmna)», Majable U OOJbIINE MEPUOJbl, COOTHOCUTh 00O3HAYEHMs, KOTOpbIE MUMEIOTCA B Tabiule
«Ilepuonnyeckass cucrema xumuyeckux anemeHToB J[. WM. MenneneeBay ¢  YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U 3apsj sipa, oOIlee Yucio
3JIEKTPOHOB U PacIpeesICeHUE UX 0 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMUYECKUE 3JIEMEHTbI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE peakuuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TETIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOILIME XHUMHUYECKHE CBOMCTBAa BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MOATBEPK/asi ONUCAHHE MPUMEpaMHM MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAa4ECTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
IPOTEKaHUs XMMUYECKUX MPEBPAIIEHUI B pa3IMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJIAPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOI0 3JIeMeHTa 10 (opMylie COEIMHEHMs, MacCOBYIO [OJIO BeELlecTBa B PAaCTBOpE,
IIPOBOAUTH PacU€Thl 10 YpaBHEHUIO XUMUUYECKOHN peakLuu;

IPUMEHSATh OCHOBHBIE OIEpallMd MBICIUTEIbHON AEATENIbHOCTU — aHalIW3 M CUHTE3, CpPaBHEHUE,
000011IeHrEe, CHCTEMATU3ALNIO, KJIacCU()UKAIUIO, BBISABICHHE IPUUYNHHO-CIICACTBEHHBIX CBSI3EH — IS
U3Y4YEHUsI CBOMCTB BEIIECTB M XMMUYECKUX PEAKIMM, €CTECTBEHHO-HAayYHbIE€ METO/bl MO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MO/IETIMPOBAHNE, SKCIIEPUMEHT (PEallbHbIM U MBICIICHHBIN);

CJIEI0BaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKOU MOCYI01 U 1a00paTOPHBIM 000PYJOBaHUEM, a TAKKE
npaBuUjgaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLMSAMH 110 BBIIOJHEHUIO
71a00paTOPHBIX XWMHUYECKHX OINBITOB IO TIOJIYYCHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KUCIOpOJA), NPUTOTOBICHHUIO PACTBOPOB C OMNpEAENEHHOM MaccoBOM Joieit
pacTBOPEHHOIO  BEILECTBAa, IUIAHUPOBaTb UM  IMPOBOAUTH XUMHYECKHE OSKCIIEPUMEHTHl 110



pacro3HaBaHUIO PACTBOPOB IIETOYEH M KUCIOT C MOMOIIBI0 HHAUKATOPOB (J1akmyc, dheHondTanenH,
METUJIOPAHXK U IPYTHE).

K konmy oOyueHuss B 9 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPa)XaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHX MOHITHM: XUMUYECKUI 3JIEMEHT, aTOM, MOJEKYJa, UOH,
KAaTHOH, aHUOH, NPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, AIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKUCIICHUS, XMMHUYECKasl PEeaKlMs, XUMUYECKas CBs3b, TEIUIOBOM A(PQEKT peakiyu, MOJb,
MOJIApHBIA O00BEM, PacTBOp, BJIEKTPOJIMTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAsT UCCOLMALUSA,
peaKkuu HWOHHOTO OOMEHa, KaTallM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMbIE
peaKuu, OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAQHOBJICHHE, aJUIOTPOMNHUs, aM(OTEPHOCTb, XMMHUYECKas CBA3b (KOBAJEHTHAs, HWOHHA,
MeTaJuIn4ecKast), KpucTajulndeckasl pelérka, KOppo3us METalloB, CIUIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeneapbHo gonyctumas konnentpanus [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX INOHATHH M NPUMEHATH ITU IOHATHS IIPU
OIMCAaHUU BELIECTB U UX MPEBpalllEHUM;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBlIeHHs (OpMyJl BELIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIU;

OIIpEEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COSAMHEHMSIX Pa3IM4YHOIO
COCTaBa, MPHUHAJUICKHOCTh BELIECTB K OINpPENeNEHHOMY KJIAacCy COEIMHEHMH Mo (opmynaM, BUA
XMMUYECKOH CBA3M (KOBaJICHTHAs, HOHHAs, METAIJIMUECKasi) B HEOPraHMYECKUX COEAMHEHUX, 3apsa
MOHA 10 XMMUYECKOH (opMyIie, XapaKkTep cpelibl B BOAHBIX PACTBOPaX HEOPraHMUECKUX COCTUHEHUH,
THUI KPUCTAIIMUECKOHN pEeIETKU KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMbIci [leproaudeckoro 3akona /I. 1. Menzeneesa u JeEMOHCTPUPOBATh €r0 IOHUMAaHUE:!
ONMCBHIBATh M XapaKTepu3oBaTh TaOuu4Hyro ¢opmy Ileproanyeckoll CHCTEMBI XUMHUYECKUX
SJIEMEHTOB: pa3jnyaTh MOHATUS «rjaBHas noarpynmna (A-rpymma)» u «mobounas noarpynna (b-
rpymnmna)», Majble M OOJbIINE MEpPUOAbI, COOTHOCUTh O0003HAu€HHs, KOTOpbIE MMEIOTCS B
NEPUOINIECKO Tabnuie, C YHCIOBBIMHA XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX
9JIEMEHTOB (COCTaB M 3apsi Aapa, oOIIee YUCIIO0 AIIEKTPOHOB U PACIIPEICICHNE MX 110 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWMCTB JIEMEHTOB U UX COEIMHEHUN B
Ipezeaax MajbIX IEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHMSI UX aTOMOB;

KJ1accu(UIUPOBATh XUMUYECKHUE 3JIEMEHThl, HEOPIraHUYECKHUE BELECTBA, XUMHUECKUE PeaKkuuu (I10
YUCIy W COCTaBy Y4YacTBYIOUIMX B PEAKLMU BEIECTB, MO TEMJIOBOMY 3(PQEKTy, MO H3MEHEHHIO
CTENEHENW OKUCIICHNUS XUMHUUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CrIeHU(UUECKUE XUMUUECKUE CBOMCTBA MIPOCTHIX U CIOKHBIX
BEUIECTB, IMOJATBEp)KJas ONHUCAHUE IPUMEPAMU  MOJEKYJISAPHBIX M HOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHMS AJIEKTPOJIMTUYECKON AMCCOLMALMM KHCIOT, IEJI0OYEH U Cojell, MOJHbIE U
COKpallléHHbIE ypaBHEHHMs peakUUi HOHHOTO OOMEHa, YpPaBHEHHUS peaklHid, MOATBEPKIAIOIIUX
CYLIECTBOBAHHE FEHETHUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIIMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN IOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEAKIIMIA;

IIPOrHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMS, BO3MOXHOCTH NPOTEKaHUS
XMMHMYECKUX IPEBPAILECHNN B PA3JINYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTEJIBHYI0 MOJIEKYJISIDHYIO M MOJISIDHYIO MAacChbl BEILECTB, MAacCOBYIO JIOJIO
XMMHUYECKOr0 3JIeMEHTa 1o (opMylie COEIMHEHMs, MacCOBYIO [OJIO BeLlecTBa B PAaCTBOpE,
IIPOBOAUTH PAcU€Thl 110 YpaBHEHUIO XUMUUYECKOIN peakluu;

co0Jr01aTh MpaBuiia MOJb30BaHUS XUMHUECKON MOCYA0HM U 1a00paTOpHbIM 000pyI0BaHUEM, A TAKXKe
npaBuja oOOpamieHusi C BEHIECTBAMH B COOTBETCTBHHM C HWHCTPYKUMSMH TII0 BBITOJHEHHIO



1a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYSHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUeCTBEHHBIM COCTaB pa3MYHbBIX BEIIECTB: paclo3HaBaTh
OTIBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOIUA-, KapOoHaT-, pocdar-, cUIUKat-, cynbQar-, TUIAPOKCU/I-
MOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI M3yYCHHBIX METaUIOB, MPHCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEILECTB;

PUMEHSTh OCHOBHBIC OIEpAIlM MBICIUTEIBHON JAEATEIIFHOCTH — aHAIW3 M CHUHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMAaTU3alluI0, BBIIBICHUE MPUUYMHHO-CICICTBEHHBIX CBSI3€d — AN M3YYeHUS
CBOMCTB BEIIECTB U XMMHYECKHUX PEaKIUi, ECTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS — HA0JI0/IEHNE,
U3MEpEHUe, MOACIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HanmeHoBaHMe pa3/ie/ioB U TeM K n DJIeKTpOHHbIe (LM(ppOBbIE)
n/n NPorpamMmbl Bcero OHTPOJILHBIE paKTHYeCKne o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pazneu 1. [lepBonayaibHble XUMHYECKHE IOHSITHS
11 XuMus — BaxkHast 00JIaCTh €CTECTBO3HAHUSA U 5 0 > bubnmorexa [JOK
) MIPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
bubnuorexa [{OK
1.2 BeniectBa n XumMuyeckue peakiu 15 1 0 https://m.edsoo.rw/7f41837¢
Wroro no pazueny 20
Pasnen 2. BaxkHeiiline npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
bubnuorexa [JOK
2.1 Boznyx. Kucnopon. [Tousrue 06 okcuaax 6 0 0 https://m.edsoo.rw/7f41837c
bubmuoreka [{OK
2.2 Bonopon.Ilonsitue o KUCIOTax M COIAX 8 0 1 https//m.edsoo.rw/7f41837c
bubnuorexa [{OK
2.3 Bopa. PactBopsl. ITonsiTHe 06 0OcCHOBaHUAX 5 1 1 https-//m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 1 1 Bbu6mmoteka LJOK
) COEIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30
Paznen 3. llepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jaemMeHToB /I, U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKAasi
cBsI3b. OKUCJINTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIHN
ITeprnonnuecknii 3axoH u Ileproamueckas
3.1 CH(FTeMI; XUMUYECKUX 3JIeMe§T01§l . n 7 0 0 buGnnorexa LIOK
) U https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
39 Xumuueckas cBsizb. OKMCIUTEIBLHO- ] 1 0 bubnuorexa [{OK
' BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837¢
Hrtoro no pazuen 15 Bubmorexa HOK
pasficiy https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmrorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KIIACC

KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne HaunmeHoBaHue pa3aesioB M TeM NPOrpaMMbI K I (undposrre)
/o p porp Beero 0HTp60.JILHbIe paKTﬁnquKne 0BPA30BATEbHBIE
padoThbI padoThbI pecypebi
Paznen 1. BenecTBO U XUMHYeCKHE peaKIUuU
11 [ToBTOpEeHME U yriyOieHne 3HaHU OCHOBHBIX Pa3/IesioB Kypca 8 5 1 0 Bbubmmorexa LIOK
' KJIacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUHI 4 0 0 bubmaorexa LIOK
. p pcaxn https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS AUCCOIMALIMs. XUMUYECKUE PEaKIIUU B 3 1 1 Bu6mmoreka LIOK
] pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. Hemeraaibl M MX COeTHHEHUS
21 OO01mas xapakTepruCcTHKa XUMUIECKUX AIeMEeHTOB VIIA-Tpyrmeb. 4 0 1 Bubmorexa LIOK
) T"ajtorensl https://m.edsoo.ru/7f41a636
29 OO01as xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB VIA-rpymibl. 6 0 0 Bu6muoreka 1JOK
’ Cepa U €€ coeqUHEHMUS https://m.edsoo.ru/7f41a636
23 OO0mmas xapaKTepruCcTHKa XUMUIECKUX YJIEMEHTOB V A-TpyIIIbL 7 0 1 bubnuotexa IJOK
' Aszot, dochop 1 ux coenuHeHUs https://m.edsoo.ru/7f41a636
24 OO1as xapakTepuCcTUKa XUMUYECKHUX 3JIeMEeHTOB [V A-rpymnibl. 3 1 ) Bu6moreka LTOK
’ yrﬂepoﬂ u erMHI/Iﬁ U UX COEIMHEHUA https://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Pasznen 3. MeTaJLIBLI M HX COeIMHEHUS
. bubnuorexa [IOK
3.1 Obuwe cBOHCTBA METAIIIOB 4 0 0 https://m.edsoo.ru/7f41a636
o Bubnunorexka [IOK
32 Baxkueiime MeTamibl U UX COSTUHEHUS 16 1 2 https://m.cdsoo.ru/7f41a636
Wroro no pazueny 20
Pa3zpnen 4. Xumusi u oKpyxkaonias cpeaa
4.1 BemtecTtBa 1 MaTepHaiIbl B )KU3HH YEJIOBEKA 3 0 0 bubmorexa LIOK
: I p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
b OK
PesepBHOE Bpems 3 ubmuotexa L

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

8 KJIACC
No KoauyecTso 1acon Jlata JJIeKTPOHHBIE HU(POBLIE
B Tema ypoka 00pa3oBaTe/bHbIE
/o yp Beero Kontpoabusl | IIpakTHyecku wsydenus eE o
e paboThl e paboTnl pecyp
1 [Ipenmer xumun. Ponb XMMUHU B KWU3HU YeJIOBEKa. Tena u 1 0 0 bubmmoteka I[JOK
BEIIECCTBA https://m.edsoo.ru/ff0d210c
Bbubnunoreka [JOK
2 IlonsiTre 0 MeTOAaX MO3HAHUS B XUMHUU 1 0 0 hitps://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuna paboThl B 6 LOK
. HNOJINOTCKA
3 naboparopuu U IpUEMBI 0OpanIeHHs ¢ 1a00PaTOPHBIM 1 0 1 hitps://m.edsoo.ru/f0d23dc
000py1I0BaHUEM)
o bubaunorexa [JOK
4 YucTele BemecTBa 1 cMecH. CIIocoObI paszielieHus cMece 1 0 0 https://m.edsoo.ru/fl0d26¢a
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 0 1 BuGmmorexa [JOK
IpUMepe OYMCTKU IOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
Bbubnnoreka [JOK
6 ATOMBI 1 MOJICKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) XHMHYECKUX 1 0 0 Bubnmorexa LIOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2bed
Bbubnnoreka [JOK
8 [IpocTsie U cl0XKHBIE BEIIECTBA 1 0 0 hitps://m.edsoo.ru/f0d2a6e
bubaunorexka [JOK
? ATOMHO-MOJICKYIIPHOE YCHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 3aK0OH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKas 1 0 0 bubaunorexa [JOK
dbopmyra. BaaeHTHOCTh ATOMOB XMMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAS 1 0 0 bubnunorexa [JOK
MOJICKYJIsIpHas Macca https://m.edsoo.ru/ff0d323¢c
bubaunorexa [JOK
12 MaccoBas 1011 XUMHYECKOTO DJIIEMEHTA B COEIUHEHNHT 1 0 0 hitps://m.edsoo.ru/f0d350¢
bubaunorexa [JOK
13 KonunuectBo Bemectsa. Mosb. MounspHas macca 1 0 0 hitps://m.edsoo.ru/f0d5230
Bbubnnoreka [JOK
14 DU3NYECKUE U XUMUYECKUE SABICHUS. XUMUYECKasl peaKus 1 0 0 https://m.edsoo.ru/fl0d37fa
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Bbubnnoreka [JOK

15 [Ipu3Haky 1 yciI0BHsI POTEKAHNUS XUMHUYECKUX PEAKIINI https://m.edsoo.rw/f0d3al6
16 3aK0H COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKHUE YPABHEHUS bubamorexa LIOK
p 1 ) yp https://m.edsoo.ru/ff0d3b88
17 Brruncnenus komuecTBa, Macchl BELIECTBA [0 YPABHEHUAM Bubimnoreka [JOK
XUMHYECKHX PEAKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamms XuMudecKnx peakiui (CoeTuHEeHUS, bubmmoteka [JOK
18 P
Pa3IoKCHMS, 3aMEIICHUS, O6M€Ha) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMmOoHOCOB — yu&HbIH-3HLUKIONEAUCT. OO001IEeH e Bu6inorexa [JOK
U cUCcTeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbHas padora Nel no teme «BemiecTBa 1 XuMHU4ECKHE Bu6nuoreka [JOK
peaKIum» https://m.edsoo.ru/ff0d4290
71 Bosnyx — cmecs razos. Cocras Bo3ayxa. Kucinopon — bu6moreka LIOK
3JIEMEHT U MPOCTOE BeriecTBo. O30H hitps://m.edsoo.ru/ff0d448¢
du3nyeckre 1 XUMHUYECKHE CBOMCTBA KHCIIOPOAa (peakuu bubmmoteka [JOK
P p P
okucieHus, ropenue). IlousTre 06 okcuaax https:/m.edsoo.ru/ff0d4614
23 CrniocoOblI moy4eHus KUCIopoaa B 1abopaTopuu U bubnuotexa IJOK
POMBIIUICHHOCTH. [IpUMeHeHHe KUCI0poIa https:/m.edsoo.ru/ff0d497a
TemutoBoit 3 PEeKT XUMUIECKON PEaKITUH, IOHSATHE O
24 TEPMOXUMHYECKOM YPaBHEHUH, IK30- U IHAOTEPMHUUYECKUX Bubmrorexa LIOK
p yp ’ AOTCp https://m.edsoo.ru/ff0d4790
peaAKLIHSIX
Tomnuso (He(dTh, yroab U MeTaH). 3arpsa3HeHue BO3ayXa, bubaunorexa [JOK
25 yr P yX
CIIOCOOBI €ro NpeTOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTuueckas pabota Ne 3 o teme «llonyyenue u bubnuoteka IJOK
coOupaHue KUCIOPOJia, U3YUCHHE €r0 CBOMUCTBY» https://m.edsoo.ru/ff0d4ae2
Boopox — 3seMeHT U pocToe BemecTBo. HaxoxneHue B Bbubnnoreka [JOK
27 P p
IpUpPOIE https://m.edsoo.ru/ff0d4dd0
8 dusnueckre 1 XUMUYECKHE CBOMCTBA BOJIOPOAA. bubnuoteka IJOK
HpI/IMeHeHI/Ie BOJIOPOJIA https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTAX U COMSAX bubamorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI moy4eHus BOAOPOa B 1abopaTOpuu Bubmrorexa LIOK
vd AOPOA patop hitps://m.edso0.ru/ff0d4dd0
31 [TpakTuueckas pabota Ne 4 o reme «llonyyenue u Bu6inorexa [JOK
coOupaHue BOJOPOa, U3yUYCHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4{42
32 Monsipabiii 00b€M razoB. 3akoH ABOTapo Bub6nmorexa [IOK
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https://m.edsoo.ru/ff0d542¢

Brrancnenus 06pEMa, KoJIMuecTBa BEIIECTBA ra3a 1Mo €ro

bubanorexa [JOK

33 i
M3BECTHOMY KOJIMYECTBY BEIIESCTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB 10 YpPaBHEHHUIO PEAKIIUU Ha Bu6muorexa [JOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHHU ra30B hitps://m.edsoo.ru/ff0d5708
o Bbubnnoreka [JOK
35 dusnueckue 1 XUMHYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
. bubnuoreka [TOK
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpAX https://m.edsoo.ru/fl0d59e2
37 Bona kak pactBoputens. HachllieHHbIE M HEHACHIILICHHBIE bubmorexa LIOK
pacTtBOpbl. MaccoBasi J10Jisl BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[Ipaktrueckas padota Ne 5 o reme «lIpurorosieHue EuG LIOK
. o o o . HNOJIMOTCKA
38 PacTBOPOB € ONPENEIEHHON MAaCCOBOM J10J1€ paCTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEII[ECTBA»
39 Kontponbnas pabota Ne2 no teme «Kucnopoza. Bogopon. Bubimnoreka [JOK
Bona» https://m.edsoo.ru/ff0d6342
) bubaunorexa [JOK
40 Oxcuipl: cocTaB, Kilaccu(UKaus, HOMCHKJIATypa hitps://m.edsoo.ru/f0d664c
41 [Tonyuyenne n XuMU4ECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bu6morexa LIOK
u aM(bOTepHLIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
) bubaunorexa [JOK
42 OcHoBaHMsI: cOCTaB, Ki1accuduKalys, HOMEHKIATypa hitps./m.edsoo.ru/ff0d67ca
. o Bbubnnoreka [JOK
43 [TonyueHne n XuMU4ECKHE CBOMCTBA OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
. Bubmmoreka [IOK
44 Kucnotsr: coctas, kinaccuduxays, HOMEHKIATypa https://m.edsoo.ru/f0dfee2
. bubaunorexa [JOK
45 [lonyyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT https:/m.edsoo.ru/ff0dfee
46 Conu (cpemHue): HOMEHKIIATypa, COCOOBI TIOTyYeHUS, Bu6muorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemienue skcriepuMeHTaTbHBIX 6 LOK
HNOJIMOTCKA
47 3a7a4 1o TevMe «OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX hitps://m.edsoo.ru/00adob7c
COEIMHEHU I
48 ['eneTndeckas CBA3b MEXAY KJIACCAMH HEOPTaHUYECKUX Bu6nuoteka [JOK
COCIMHEHU N https://m.edsoo.ru/00ad9a50
49 O0o01IeHre U cHCTeMaTU3alus 3HAHUN bubamorexa LIOK

https://m.edsoo.ru/00ad9cb2
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KonTponsHas padora Ne3 o teme "OCHOBHBIE KIIaCChl

Bbubnnoreka [JOK

50 HEOPraHUYECKUX coequHeHun" https://m.edsoo.ru/00ad9¢ela
51 [TepBble TOMBITKU KJIacCU(PUKAITIN XUMUYECKUX HJIEMEHTOB. Bubinoreka [JOK

ITonsiTre 0 rpynmnax cXOIHbIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5> [Iepnoanueckuii 3akoH u [lepuoanueckas cucrema Bub6mnorexa [JOK

xumnyeckux ieMenToB [l . Menneneesa https://m.edsoo.ru/00adaS2¢
Bbubnunoreka [JOK

53 11eprozbI, TpYIIBI, TIOATPYIIIEI https://m.edsoo.ru/00ada52c¢c
bubaunorexa [JOK

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl https://m.cdsoo.r/00ada342
55 CtpoeHnue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB Bu6muorexa [JOK

Ilepuonuueckoii cucremsl [[. 1. Menneneena https://m.edsoo.ru/00adabébc
56 XapakTepucTUKa XMMHUUECKOT0 3JIEMEHTA 10 €r0 MOJIOKEHUIO Bubimnoreka [JOK

B [lepuonnueckont cucreme J1. 1. Meneneesa https://m.edsoo.ru/00adag824
3nauenue [lepuoauyeckoro 3aKoHa AJisi pa3BUTHS HAYKU U G LOK

. o HOJIMOTCKA
57 npaktuku. [[. 1. MennaeneeB — y4€Hbli, I1e1aror u hitps://m.cdsoo.ru/00ada96e
rpaKJIaHUH

53 DIEKTPOOTPUIIATEIIBHOCTh ATOMOB XUMUYECKHIX JIEMEHTOB/ Bu6muorexa [JOK

Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adaab8
bubaunorexka [JOK

59 Honnas xuMuecKad CBA3b https://m.edsoo.ru/00adac34
bubanorexa [JOK

60 KoBanenTHast nonsipHasi XuMu4ecKas CBs3b hitps://m.cdsoo.rw/00adaabs
Bbubnnoreka [JOK

61 KoBasieHTHas HENOJIIpHAs XUMUYECKAsl CBS3b hitps://m.edsoo.ru/00adaab?
bubanorexa [JOK

62 CTenenb OKUCIICHHA https://m.edsoo.ru/00adae28
bubanorexa [JOK

63 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI hitps://m.edsoo.rw/00adb076
Bbubnnoreka [JOK

64 OKUCIUTENN U BOCCTAHOBUTEIN hitps://m.eds0o.rw/00adb076
65 Kontponbnas pabota Ne4 no reme «CTpoeHue aroma. Bubinoreka [JOK

XUMHYECKasi CBI3bY https://m.edsoo.ru/00adb486
. o Bbubnnoreka [JOK

66 PesepBHEIil ypok. O000IICHHE U CHCTEMATH3AIHS 3HAHHUA hitps://m.edsoo.rw/00adb33e
. . Bbubnnoreka [JOK

67 PesepBHblit ypok. O60011IeHHE U CHCTeMAaTHU3alHs] 3HAHUH hitps://m.edsoo.r/00ad9ch2
68 PesepBHblil ypok. O600I1IeHHE U CHCTeMAaTHU3alHs] 3HAHUH Bubmmoreka [JOK
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9 KVIACC

KosmyecTBo yacos Mara DJIEeKTPOHHbIE
Ne Tema ypoka K I H3Y4YeHHU uHppoBkIe
n/m yp Bcero OH;I)OJILHBI pangqecxn a y o0pa3oBaTe/IbHbIE
e padoThI e padoThI pecypebi
1 [lepunonnueckuii 3akoH. [lepnonnueckas cucrema 1 0 0 bubnuorexa [JOK
xumudeckux asiemenToB . . Menieneena https://m.edsoo.ru/00adb59¢e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 0 0 bubnuoreka LIOK
3JIEMEHTOB TMEPBBIX TPEX NEPHUOJIOB https://m.edso0o.ru/00adb6b6
3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX 1 0 0 bubmuorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
Byl XuMu4ecKoi CBA3M U TUIBI KPUCTATUIMYECKHUX bu6nmoreka [JOK
4 N 1 0 0
PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme «IloBropenue u
5 yray0ieHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 1 1 0
KJIaccay
Knaccudukanus XuMHYECKUX peakluii mo bubnmnoreka [JOK
6 1 0 0
pa3JIWYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsaTne o ckopocTn xumudeckon peakuuu. Ilonstue 1 0 0 bubnnorexa [IOK
0 TOMOI'€HHBIX M F'€TEPOT€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMHUUYECKOM paBHOBeCUU. DAKTOPBHI,
8 BJIUAIOIIME HA CKOPOCTD )fI/IMI/IquKoﬁ eaKI_II/III)/I u 1 0 0 bubanorexa LIOK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMHUYECKOTO PABHOBECHS
9 OKHUCIHUTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 1 0 0 bubanorexa LIOK
p https://m.edsoo.ru/00adcade
Teopus anexTpoauTrueckoil nucconranuy. CuabHbIe bub6nunoreka [IOK
10 1 0 0
1 CJ1a0bIe DJICKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK
11 Honnble ypaBHEHHS peakuii 1 0 0
yp peaKit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE
12 [IPECTABIIEHUNA 00 DIIEKTPOIIUTHUECKON 1 0 0 bubanorexa LIOK
p p https://m.edsoo.ru/00add5d8
JIMCCOITMAIINN
13 XUMHUYECKUE CBOWCTBA COJIEN B CBETE MPEACTABICHUI 1 0 0 bubnnorexa [JOK

00 2JICKTPOJIUTUYECKON JUCCOIMAITTT

https://m.edsoo.ru/00add8b2
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bu6mmoreka [{OK

14 Howsrue 0 rupposse coneid https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O06o00611eHre U cucTeMaTu3alus 3HaHu ! hitps-//m.edsoo.rw/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenne bub6nuoreka [IOK
JSKCTIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
Kontponbnas pabota Ne2 o reme
17 «SJIeII()T onHTlfquKaa ncconyays. XMMUYeCcKre Bubmorexa TOK
P A HHarH. https://m.edsoo.ru/00addecO
pEeakLMM B paCTBOpax»
18 OO1as XxapakTepuCcTUKa raloreHoB. XMMHYECKHe bubnuorexa [JOK
CBOICTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CossiHas KUCI0Ta, XUMUYECKHE bub6nuoreka LIOK
CBOMCTBA, ITIOJyYECHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTuueckas pabota Ne 2 o reme «Ilomydenue bubnuorexa [JOK
COJIIHOM KMCJIOTBI, U3yYEHHE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Brruncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIIMi, bub6nuoreka LIOK
€CJIM OJTMH U3 PEarcHTOB JIaH B M30BITKE https://m.edsoo.ru/00ade488
bubmuoreka [JOK
22 OO01as xapakrepucTuka 31eMeHTOB VIA-rpymisl hitps-//m.edsoo.rw/00ade64a
AnnorponHsle Moaudukauu cepbl. Haxoxnenue
23 cepbl Hpeé coe HH?HI(/?IZ B 1? upo I; XI/IMI/ILIC(I;[KI/IG bubnnorexa [JOK
pu A PHPOJIE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
24 CepoBoaopoi, cTpoeHue, pru3nuecKue 1 XUMUYECKUe bubnmnoreka [JOK
CBONCTBA https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HYECKUE U bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JIEIKALUE B OCHOBE
2% MPOMBIIIIEHHOTO CII0C00a MOIy4YeHUsI CEPHOI bubnuotexa [JOK
KHMCJIOTBL. XMMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
Cpeibl COEIMHEHUSIMU CEPbI
27 Brruncnenue MaccoBoil 10 BBIXOAA TPOAYKTa bubnuorexa [JOK
peaKnuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa 3JIEMEHTOB V A-TpYIIIbIL. bubnmnoreka [JOK

A30T, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u

https://m.edsoo.ru/00adeeab
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XUMHUYECKUE CBOUCTBA

29 AMMHUax, ero pu3nYecKue U XUMUYECKHE CBOMCTRA, bubmuorexa [JOK
MOJIYYECHHUE U IPUMEHECHUE https://m.edsoo.ru/00adf004
30 [TpakTuueckas padora Ne 3 mo teme «lloxyuenune bub6nunoreka LIOK
aMMMaKa, U3y4eHUe ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUcCi0Ta, €€ pu3nueckue u XMMUYECKHe bubmuorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS B
3 KayeCTBE MUHEPAIbHBIX y100peHui. XuMHuecKoe bubmuorexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU https://m.edsoo.ru/00adf518
azora
33 ®ochop. Oxcun docdopa (V) u pochopnas kucnora, bubmuorexa [JOK
(du3nYECKUEe U XUMUYECKHE CBOMCTBA, MOTYYEHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanne GpocdaToB B KaueCTBE MUHEPATBHBIX
34 oOpenwuii. 3ar (b;IBHg)HI/Ie MIPUPOJIHOM Ccpe LIp bubmorexa LIOK
YAOODP ) p pHrpoaL pea https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacnpocTpaHeHue B npupoie, Gu3naecKkue bubnnorexa [JOK
35 o
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Okcuabl yriaepoaa, ux pu3nyeckue U XuMUYeCcKue
MABL YTICPOA ¢ bubmuoreka [JOK
36 CBOICTBa. DKOJIOTHYECKUE MPOOIIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuoM yriepona (IV)
37 VYroabpHas KucioTa u €€ coiau bubmaorexa LLOK
https://m.edsoo.ru/00ae006c
[TpakTrueckas padora Ne 4 o teme "IlonyueHue
38 IJ)IeKI/Icnoro raza KauecTBennas eaKuHZ Ha Bubmorexa TOK
yr .o p https://m.edsoo.ru/00ae027¢
KapOOHAT-HOH
39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnnoreka [JOK
BEILIECTBAX KaK O COCAMHEHMSX YIJIEpPO1a https://m.edsoo.ru/00ae054¢e
40 Kpemnnii u ero coeqnueHus Bubumorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 BKI:JHG I/IMeHTaJII;)HI)IX 3a7a4 no teme «Baxuenmue bubnnorexa [JOK
P A https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCIUHEHUS»
42 Kontponbnas pabota Ne3 no teme «BaxHeiimue bubanoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIbI U UX COCOAUHCHU)

https://m.edsoo.ru/00aec0e18

O6H_[aﬂ XapaKTCPHUCTHUKA XUMHUUYCCKUX 3JICMCHTOB —
MeTaIuIoB. MeTamnndeckas CBSI3b U METaJlJInIecKast

bubmuoreka [JOK

43 KpUCTajuiMueckas pemérka. @u3ndyeckre CBOMCTBa https://m.edsoo.ru/00ae103e
METaJUIOB
XuMHYECKHEe CBONCTBA METAJIIIOB. bubmuoreka [JOK
44 . N
DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHU METaJlJIOB https://m.edsoo.ru/00ael 156
06 0 .C .
45| Bonctemia o ypasHeria xuimieckin pearui bu6amorer LIOK
YP PCaKim, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COACPKUT MIPUMECH
46 [TonsiTHE O KOPPO3UK METAILIIOB bubmaorexa LIOK
pp https://m.edsoo.ru/00ael278
bubmuoreka [JOK
47 IHenoumnbie MeTaIbI https://m.edso0.1ru/00ae14b2
48 OKCHUJIbI ¥ TUAPOKCUIBI HATPUS U KaJIHs bubmmorexka [JOK
5 P 5 P https://m.eds00.1ru/00ae14b2
49 IllemouHO3eMeIbHBIC METAIIIBI — KAJbIMN M MarHUN bubmorexa [JOK
https://m.edsoo.ru/00aelSe8
50 Baxneiimme coeTMHEHNS KaIbIIHAs bubmnorexa [JOK
& 1 https://m.edsoo.ru/00aelSe8
51 O06001IeHNe U cCHCTeMaTU3alus 3HAHUN
. N bu6mmorexa [{OK
52 ’KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs hitps-//m.edsoo.rw/00ac 1886
53 [IpakTuueckas padora Ne 6 mo teme "XKEcTkocTh bubnnorexa [IOK
BOJIbI U METO/IbI €€ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
>4 Ammomunuii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHUIA bubmorexka [JOK
P 5 P 5 https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
26 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunel, runpokcuibl u conu xxenesa (1) u xenesza bubnuorexa [JOK
(11I) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNEe U CHCTeMAaTH3allus 3HAHUN



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[IpakTrueckast padora Ne 7. Pemenue

bu6mmorexa [IOK

59 AKCIEPUMEHTAIBHBIX 337a4 N0 Teme «BaxxHenmmue 1 https://m.edsoo.ru/00ac3de8
METAJIJIbl U UX COEJIMHEHUS)
Boruncnenust o ypaBHEHUAM XUMHUECKUX PEaKIIHH,
€CJIM OJIH U3 PEareHTOB JIaH B M30BITKE WIIH bubnnorexa [JOK
60 . 1
COJIEPKUT MTpUMeECH. BhIuuciieHrst MacCOBOM JI0ONH https://m.edsoo.ru/00ae1750
BBIXO0/JIa TPOJIYKTA PEAKIIUU
61 O06001IeHNe U cUCTeMaTH3alus 3HAHUN 1
62 KonTponbhas padora Ne4 o teme «Baxkneiiume 1
METAJIJIbl U UX COEJIMHEHUS
63 BemectBa 1 Matepuanbl B IOBCEIHEBHOM KU3HU 1 bubmuorexa [JOK
4eJI0BEKa https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpesIbl 1 bubmorexa LIOK
p Py B pel https://m.edsoo.ru/00ae4270
65 Ponps xumMuu B pelieHun S3KOJOTUYECKUX TTPOOIIEM 1 bubmorexa [JOK
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011IeHHE U CHCTEMAaTHU3aLIHS 1 bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIIHS 1 bub6nuoreka LIOK
3HAHUU https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O60011IeHHE U CHCTEMAaTHU3aLIHS 1 bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

1. Xumus: 8- kmacc: 0a30BBIM YPOBEHB: YUEOHHWK; S5-¢ m3aaHue, mepepaboTaHHOe, 8
kinacc/ [abpuenssn O.C., OctpoymoB W.I'., CnaaxoB C.A. AxuuoHepHoe 0OIIECTBO
«M3narensctBo «lIpocsemienue».

2. Xumus. Pabouas Tterpanp. 8 knacc. ['abpuensu O. C., CnagkoB C. A., Octpoymos U.
I'. N3narensctBO «IIpocBemenuey, 2022.

3. Xumus. 9 knacc. Yueobnuk. Pyasutuc I'.E., ®enpnman @.I'. M. [Ipocsemenne. 2021.

4. Terpaab st mpakTUYecKux padot mo xumuu. 9 knacc. K yueOnuky I'.E. Pyn3utuca,
@.I'. ®enpamana. PI'OC, 2024 r.

5. Xumusa. 9 wmacc. Pabouas terpans (k yueOnmky Pymsurtnca), Kopomenko A.C.,
Kynuosa A.B. — M. [Ipocsenienue, 2024.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. 8-9 knaccel. ba3oBeiil ypoBeHb. MeTOMUECKHE PEKOMEH ALK K YYeOHUKaM
["a6puensua O.C., Octpoymona U.I"., Craakosa C.A.

2. Xumus. [IpoBepounsie U KOHTpOJIbHBIE paboThl. 8 kiacc. ['abpuensn O.C., JlsicoBa
I'.T". U3marenscTBO «IIpocBemenuer, 2022.

3. Xumua. 8-9 knaccel. Paboume mporpammsbl. IIpenmernass nunus ydeOHukoB [.E.
Pymzutuca, @.I'. ®enpamana. ®I'OC, M. IIpocsemnienune, 2021. I'apa H.H.

4. Coopuuk 3amauy mo xumuu. 8-9 kmaccel. K yue6nukam I'.E. Pynsutuca, O.T.
®enpamana. PI'OC. — M.: [Ipocsemienue, 2022. Ps6os M.A.

5. dupaktudeckuit Matepuan. Xumus. 8-9 knaccel. Pagenkuii A.M. — M.: [IpocBenienue,
2022.

HOUPPOBBIE OBPA3OBATEJIbHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET

Xumus. 8 knacc. Xumus. 9 kimacc. DI€KTPOHHOE MPUIIOKEHUE.
bubmuoreka I{OK [DnexTponnstit pecypc]: https://m.edsoo.ru

Xumwst. 8-9 kimace [DnexkTpoHHBIHA pecypce]: https://lesson.edu.ru


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

