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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpaMma mo XuMHH Ha YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHMsl COCTaBICHA Ha OCHOBE TPeOOBaHMMA
K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW MpOrpaMMbl OCHOBHOTO 0OOIIero oOpa3oBaHUs,
npeacrasieHHbx B PI'OC 00O, a Taxke Ha OCHOBE (heaepalbHON pabodell mMporpaMMbl BOCIIUTAHUS U C
yu€TOM KOHICTIUK NpenojaBaHusi y4eOHOro mnpeaMera «XHUMHUsS» B 00pa30BaTeNbHBIX OpraHU3aLUsIX
Poccuiickoit @enepanuu.

[MporpamMma mo xuMuM Aa€T MpeACTaBICHHE O LesiX, oOmeld cTpaTernu oOydeHHs, BOCIIUTAHUS W
pasBUTHSL OOYYAIOIIMXCSl CpEeICTBAMU Y4YeOHOrO TNpeAMeTa, YCTaHaBIMBAaeT o00s3aTelnbHOE MpPEeAMETHOE
coJiep)KaHue, IpeayCMaTpUBaeT paclpeesieHHe ero 1o KjiaccaMm U CTpYKTypUpOBaHHUE 0 pa3ziesiaM U TeMaM
MpOrpaMMbl IO XHUMHH, OMNpPEAENsSeT KOJIWYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKU COJIEpKaHUA,
PEKOMEHYEMYIO TIOCJIEIOBATENBHOCTh U3YUYEHUS XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsi3el, JIOTMKU y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00YyYarolIuXcs, ONpeaessieT BOZMOXHOCTH
npeaMeTa Il peau3anny TpeOOBaHui K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, a Takke TpeOOBaHUH K pe3yiabTaTaM OOydeHHsI XMMUHU Ha ypOBHE
neneil u3ydeHus npeaMeTa U OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHOHN MESATEIBHOCTH O0YYaloIIerocs Io
OCBOEHHIO Y4eOHOTO CO/IePKAHMSL.

3HaHWEe XUMHU CIY’)KUT OCHOBOW it (OPMHPOBAaHHMS MHPOBO33PEHHs] OOydalomierocsi, €ero
NpPEACTAaBICHU O MaTepHalbHOM EAMHCTBE MHpPa, BAXHYIO pPOJb WrpaloT (OpMHUpYEMble XHMHUEH
NPECTABICHUS O B3aWMOIIPEBPAILCHUSX YHEPTUM U 00 DBOJIIOLMH BEIICCTB B MPHUPOJIE, O MyTIX pEIICHHS
I00ATBHBIX TPOOJIEM YCTOMYMBOTO DPAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH, MUINEBOW H
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3paBOOXPaHEHHS.

N3yyenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH Ul CaMOpa3BUTHA U POPMUPOBAHMS KYJIbTYpPbl TUYHOCTH,
e€ oOmelt 1 pyHKIIMOHATHFHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHHE MBIIIJICHUS! U TBOPYECKUX CIIOCOOHOCTEH 00y4aromuxcsi, HABBIKOB X
CaMOCTOSITETIbHOM ~ y4eOHOM  JESTENbHOCTH, OKCIEPHUMEHTAIBHBIX M MCCICAOBATEIbCKUX  YMEHUH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KHU3HHU, TaK U B IPOPECCHOHAITBHON AEATEIbHOCTH;

3HaKOMHUT CO CHEHU(HUKONl HAyYHOTO MBILIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOI'O B3IVISAa Ha
€AMHCTBO MPHUPOJBI U YEIOBEKa, SBJISIETCS] OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOH
TPaMOTHOCTH 00YYarOLINXCS;

croco0cTByeT (OPMHPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYyYHBIM 3HaHUSIM, K
NpUpPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B SKOJIOTHYECKOEe 00pa3oBaHNE 00yUarOIXCsl.

Jannele HanpaBieHus: B OOy4yeHMH XMMHUM OOECIEUMBAIOTCS CHEUU(UKONW coxepkaHus yueOHOro
npeaMeTa, KOTOPBIM SIBJISIETCSl MEAarorMyeckd aJalTHPOBAHHBIM OTpaKEHHEM 0a30BOH HAayKH XUMHH Ha
ONPEAECIEHHOM JTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsl OPHEHTHUPOBAaH Ha OCBOEHHE 00yJYaromuMucs
CHCTEMBbl NEPBOHAYAIBHBIX IOHATUH XHMHH, OCHOB HEOPTaHMYECKOW XUMHMH M HEKOTOPBIX OTHEJIBHBIX
3HAYMMBIX MTOHITUI OpPraHN4YeCKOH XUMUHU.

CTpykTypa cojJiepKaHusl IPOrpaMMBbI 10 XMMHUHU c(hOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO IMOJX0/a K e
n3ydenuto. CojepxaHue CKJIAIbIBA€TCS W3 CHCTEMbI NMOHATHH O XMMHYECKOM D3JIEMEHTE W BEIIECTBE WU
CHUCTEMBI TMOHITHHA O XMMHUYecKoWl peakimu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BAHBI IO MPUHIUITY
MOCIIEOBATENILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEJICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— YUYEHHSI O CTPOCHUH aToMa U XUMHYECKOW CBS3H;

— TPEACTaBIEHUI 00 IMEKTPOTUTHUECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHHA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX
(bakToB, Pa3BUBAIOTCS MOCIEIOBATENEHO OT OJHOTO YPOBHS K JIPYTOMY, BBIONHSSA (QDYHKIIMK OOBSCHEHHS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH MPAKTHUUECKOr0 TNPUMEHEHHMS M IOIYy4EHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHre TpoOrpaMMmbl 10 XHUMHU CIIOCOOCTBYET (DOPMHUPOBAHUIO NPEACTABICHHUS O XHMHYECKOU
COCTaBJIAIONIEH HaydyHOM KapTHHBI MUpPa B JIOTHUKE €€ CHCTEMHOW NPUPOABI, LIEHHOCTHOTO OTHOIIEHHUS K
HayYyHOMY 3HAHHUIO U METOJ]aM TO3HaHUs B HayKe. M3yueHne XUMUU IPOUCXOAUT C IPUBJICUEHNEM 3HaHUH U3
paHee M3yUEHHBIX Y4eOHBIX mpeameToB: «Okpyxkarommii mup», «buomorus. 5-7 xnacce» n «®dusuka. 7
KJIace».

[Tpy u3yvyeHUH XMMHUH TPOUCXOAMT (POPMHUpPOBAHHE 3HAHMIA OCHOB XMMHUYECKOHW HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTMUYECKOM NEATENbHOCTH YeJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHL. 3ajaua y4eOHOTO MpeaIMeTa COCTOUT B POPMUPOBAHUN CHCTEMBI XUMHUYECKUX 3HAHUH —
BaXHEHIINX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETHUECKUX IIOJIOKEHHH, MOCTYMHBIX 000O0IIeHHH
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HayKH, B IPUOOIEHHH K HAyYHBIM METOJIaM MO3HAHUS NPH U3yUEHUN
BEIICCTB M XUMHUECKUX pPeakluii, B pOPMHUPOBAHUU U PA3BUTUH MO3HABATEIBHBIX YMEHHH U WX MPUMEHEHHUN
B y4eOHO-TIO3HABATENbHON M y4eOHO-MCCIEeNOBATENbCKON NEesSTeIbHOCTH, OCBOSHHH IPaBUiI O€30MacHOro
oOpaleHus ¢ BEIIECTBAMH B [TOBCEHEBHOM YKHU3HU.

[lpy W3ydeHNMM XMMHHM Ha YPOBHE OCHOBHOTO OOILIEro 00pa3oBaHUs Ba)XKHOE 3HAUYECHHE MpUOOpenn
TaKue LeNH, Kak:

— (dopMupoBaHHMe HWHTEIEKTYAILHO pa3BUTOH JIMYHOCTH, TOTOBOW K C€amMoo0pa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSITEIbHOMY TIPUHSTHIO pELNICHWH, CIIOCOOHOW aganTHUpOBaThCS K  OBICTPO
MEHSIOUINUMCSI YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh O0y4YEHHSI HA CHCTEMaTHUYECKoe MpHoOIIieHne 00y4aromuXxcsi K CaMOCTOSTEIbHOM
MO3HABATENIbHON AEATENBPHOCTH, HAy4YHBIM METOJAaM IIO3HAHUS, (OPMUPYIOIIMM MOTHBALUIO U PAa3BUTHE
CIIOCOOHOCTEN K XUMHUHU;

— obecrniedeHne YCIOBUH, CIIOCOOCTBYIONIUX MPHOOPETEHUIO OO0YYAIOIIMMUCS OIbITa Pa3HOOOpa3HOM
JeSITeIbHOCTH, TMO3HAHUSI W CaMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIMH), MMEIOLINX
YHHUBEPCAIbHOE 3HAUECHHUE IJIS1 Pa3IMYHBIX BUIOB JIESTEIbHOCTH;

— QopmupoBaHue oO0meld (YHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIE
YMEHUI OOBSCHSTH U OLIEHUBATH SIBJICHUS! OKPY’KAIOILET0 MHUPA, UCIONb3Ys 3HAHUS U OIIBIT, OJTy4YEHHbBIE IPU
M3yYeHUU XUMHH, IPUMEHSTh UX MIPU PELICHUH IPOOJIeM B IIOBCEIHEBHOM KU3HH U TPYAOBON AEATEILHOCTH;

— (hopmupoBaHue y 00y4aromuxcsi T'yYMaHUCTHYECKUX OTHOLICHUH, TOHUMaHNUS LEHHOCTH XUMUYECKUX
3HaHUH U1 BBIPAOOTKU 3KOJIOTUYECKU 11€JIeCO00pa3HOro MoBeleHHs B ObITY M TPYIOBOH NESTENbHOCTH B
LEJISIX COXPAHEHUS! CBOET0 30POBbS M OKPY’KaIOIIEH IPUPOJHOI Cpebl;

— pa3BUTHE MOTHBAaLUU K 00y4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HA OCHOBE
YCBOGHHS OOIL[E€UETOBEUECKIX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOODY MpOGMIIs U HAIIPaBICHHOCTH
JaJbHEeHIIero o0y4eHusl.

O0m1ee 4nciio 4acoB, OTBEAEHHBIX ISl M3yYEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMS,
coctaBiseT 136 gacos: B 8 kimacce — 68 gacoB (2 yaca B Heeni0), B 9 kinacce — 68 yacoB (2 Jaca B HEICIIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XUMHUM B JKHU3HM 4eloOBeKa. XMMHsS B CUCTEME HayK. Teila M BellecTsa.
®u3nyecKre CBOWMCTBA BEIIECTB. ArperarHoe COCTOsIHME BemiecTB. [loHsATHE O MeTonax MO3HAaHUS B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKyJIbl. XUMHUYEeCKUE 3eMeHThl. CHMBOJIBI XUMHUYECKHUX 3JieMeHTOB. IIpocTsie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTeNbHAs aToMHasg macca. OTHOCUTENbHas MOJIEKyJspHas Macca. MaccoBas
JIOJI1 XMMHUYECKOTO JIEMEHTA B COETUHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KomM4ecTBa, Macchl M 4HCHa
CTPYKTYPHBIX €AMHUI] BetecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®uznyecKkre U XMMUYECKHE SIBICHUSA. XUMHUECKas peakius U e€ NMpU3HaKu. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYA0H, MpaBuiIaMu paboThl B 1a00opaTopuu U NpuéMaMu oOpaleHusI
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOpraHWYeCKUX BeIeCTB, HaOmroneHue (uindeckux (IJIaBICHWE BOCKA, TasHUE Jbla, PacTHpaHUE
caxapa B CTyIIKe, KUIICHHE Y KOHIEHCALUs BOABI) U XUMHUYECKHX (TOPEHUE CBEUH, IPOKAJIMBAHNE MEITHON
NPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHUCJIOTOHM) sIBICHWH, HAOMIOACHHWE W ONHMCAaHUE MPHU3HAKOB
MPOTEKAaHUSI XMMUUECKUX peakiuil (pa3iaoKeHue caxapa, B3aUMOACHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM
Oapwus, paznoxxkenne runpokcuna mean (1) mpu HarpeBaHuu, B3auMOIEHCTBIE JKeIe3a C paCTBOPOM COJIH
menu (1), m3yueHne crmocoOOB pa3aeneHus: cMecei: ¢ TOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BHITAPUBAHNE,
JUCTWIISIINSA, XpoMaTorpadusi, MPOBEACHHWE OYUCTKU IOBAPEHHOH CONM, HAOIIOACHHE M OINMCAHUE
pE3yabTaTOB MPOBEACHHS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHe MOJeNel
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u mpoctoe Beniectso. Haxoxnenne
KHCJIOpOoJia B Ipupoe, pU3nyecKre U XMMUIecKue cBoiicTBa (peakuun ropenust). Oxcuasl. [Ipumenenne
kuciopona. CrocoObl MONydyeHHs KHUCIOpoJa B JIa0OpaTOpuM W HPOMBIIUIEHHOCTH. Kpyrosopot
Kucnopoza B mpupozae. O30H — autoTponHast MogU(UKALUS KUCIOPOAa.

TemnoBoit  3PPekT XUMHYECKOHW peaklud, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE PEeaKIHUU. TOIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIECHHE MapHUKOBOTO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bopmopon — snemeHt u mpocroe BemecTBo. HaxoxneHue Bomopona B mpupoje, huzndeckue u
XHUMHYECKHE CBOICTBA, MPUMEHEHUE, CIIOCOOBI TomydeHus. Kucnotel u conu.

MonsipHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSIM.

®u3nueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHbIE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojxe. MaccoBas IOJIA BEIIECTBA B PacTBOpE.
Xumudeckue cBo¥cTBa BoAbl. OcHOBaHMS. Poiib pacTBOPOB B MPUPOJIE U B JKU3HU YeioBeKa. KpyroBopot
BOJIBI B PUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYMCTKA MPUPOJHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coeamHenuit.  Oxcuapl.  Kmaccudukaius — OKCHIOB:
cosieoOpasyronue (OCHOBHBIC, KHCIIOTHBIE, amMQOTepHble) W HecojeoOpasyromme. Homenkiatypa
okcu1oB. Dr3nueckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyuenne okcumoB.

OcHoBanns. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHoBaHUM. dU3nUEeCcKuEe U XUMUYECKUE CBOMCTBA OCHOBaHUH. [loyueHrne ocHOBaHUA.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKHUEe CBOHCTBA
kucnot. Psax aktuBHocTr MetamioB H. H. bekerosa. [Tomyuenue kucnor.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENENeHIE COMACPKaHUS KHUCIOPOAa B BO3AyXe, MONy4YeHUe, coOupaHHe,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHUKHOBEHHUS M MPEKpalleHns: ropeHus (Ioxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
ONMCaHWE WX CBOWCTB, MOJy4YeHHe, coOMpaHHe, pPaclO3HABaHHE W M3YYCHHWE CBOMCTB BOAOpOIA
(ropenne), B3ammoxeicTBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOkHO — HWcCTONB30BaHUE
BUIEOMATEPUAIIOB), HAOIIOJCHE 00pa3OB BEIIECTB KOIUIECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOW pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE DPACTBOPOB C ONpeAEHEHHON
MaccoBOH Jioyel pacTBOPEHHOTO BELIECTBA, B3aMMOICHCTBHE BOJIBI C METaJUIaMH (HATPUEM M KaJIbI[HEM)
(BO3MOXXKHO HCIIOJIB30BaHKME BHJICOMATEPHAIOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIaccOB, HAOMIOJICHNE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3ydeHne B3ammMojneicTBusi okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTBHL, KHUCIOT C METaJjlaMu,
peaxuuii HeWTpaau3aluy, MoJIy4eHue HepPacCTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJIHOTO METaJula JPYyTUM
U3 pacTBOpa COJIM, pellieHHe SKCIIEpUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre Kiaccsl HeOpraHnIeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumudeckux »3jemenros JI. H.
Menpgeneea. Crpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILLEJIOYHBIE M ILIEJIOYHO3EMEJIbHBIE METaJUIbl, [aJlOT€Hbl, MHEPTHBIC TIa3bl). ODJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. WM. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menneneesa. Ileproas! n rpynmsl. @U3HYECKUA CMBICT MTOPSAJKOBOIO HOMEpPA, HOMEPOB MepHoaa U
TPYHIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummueckux dmeMmeHToB Ilepmoamueckoit cucremsr JI. Y. Menneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnonoxeHuro B Ilepuommueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJlyca aTOMOB XWUMHYECKHX OJJIEMEHTOB, METAUNINYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3uauenue Ilepuognueckoro 3akoHa u Ileprognyeckol CUCTEMBI XHMHYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U IrpakIaHUH.

Xumnueckasi cBs3b. KoBajeHTHast (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATEILHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenens okucieHus. OKUCINUTENbHO--BOCCTAHOBHUTENbHBIE peakuuu. [Iporeccsl OKHCIeHHS WU
BOCCTaHOBIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHUE OMNBITOB, WIUTIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTENHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEHHUs, COeTUHEHUS).

Meosrcnpeomemmnuvie ceasu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHH, TaK U MOHATUH, SBISTFOIINXCS CHCTEMHBIMU
JUTSL OTAEBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupHKauus, NePpHOANYHOCTb, HAONIOJEHHE, IKCIEPUMEHT, MOJEIUPOBaHHE, H3MEPECHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMMYHHBI, €TUHULIBI U3MEPEHHSI, KOCMOC, IJIaHEeTHI, 3BE3b1, CoHIIe.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumuueckux snementoB J[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEepUOJOB, Kalus, KajdblUs M WX COEJAWHEHHH B COOTBETCTBHHM C TIOJOKEHHEM JJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CTpOGHI/IC BCLICCTBA:. BUJbI XUMHUUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTDb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPTraHHYCCKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEIECTB,
OTHOCAIINXCA K Pa3IM4YHbIM KJlaccaMm HEOPraHn4eCKux COCI{I/IHCHHﬁ, T€HEeTNYEeCKasa CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pas3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorsitie o ckopocTH xXuMudeckod peaknuu. [lorsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMHAYECKHX peakuusix. IIoHATHE O TOMOIeHHBIX M TETEpOreHHBIX peakuusx. [loHaTrue o Karanmse.
[TonsTe 0 XHMMHYECKOM paBHOBecuH. DAKTOPHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUU U
MOJIOKEHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  DJIEKTPOHHBIA  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakiyu. CoCTaBlIeHNE YPaBHEHUH OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUI C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALNHU. DJIEKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMAILMM BELIECTB C Pa3IWYHbIMU BUAAMH XUMHUYECKON CBs3U. CTENeHb JHCCOLMALH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NPEACTaBICHUH 00 3MEKTPOTUTHYECKON nucconmanuy. KadecTBeHHbIE peakuuu Ha HOHbL. [loHATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOpHJA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XUMHYECKOH  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (aKTOPOB,  HCCIEAOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BENIECTB, TIpollecca JJHCCOIUAIMN KHUCIOT, MIeNloYed W coyel
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUsI PeaKiyii MOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIICICHHE raza, oOpa3oBaHHE BO/IbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBI, pCHICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha MpUMepe XJiopa (B3auMOACHCTBHE C METAIIaMU, HEMETaJJIaMH, 11enodamu). Xioposonopo. ComsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QHU3MYECKHe M XUMHYECKHe CBOHCTBAa. OKCHABI Cepbl KaK MPeACTaBUTENN KHUCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOMCTBa (0OOIIME Kak MPEeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kucioTbl. CoiM CEpHOM KHCIOTBHI, KaueCTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalolllel cpeapl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3neMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Colu aMMOHHMS, MX (U3UUECKHUE M XMMHYECKHE CBOMCTBaA, MpuUMeHeHHe. KadecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak IpencTaBUTENs Kiacca KHCIOT W crernududeckne). Vcmomp3oBaHNEe HUTPATOB U CONEH
aMMOHHMSI B KayeCTBE MUHEPAIbHBIX YOOOpeHHH. XHUMHUYECKOE 3arpA3HEHHE OKPYXKAroLeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
autotporasie Moaudukarmu dochopa, pusnueckue n xumuueckue cpoiictBa. Okcun dochopa (V) u
¢dochopras kucnora, pu3MUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtrka smeMeHToB |V A-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEH! OKHCJIEHUS. YTIIEPOJ, aJuIOTPOIHbIE MOANDUKALIMH, PACIIPOCTPaHEHHE B IpUpPOAE, PU3NIECcKue
U XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yrimepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJoruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ oKcuaoM yriepona (IV), rumoresa rio0arbHOTO MOTETUICHUS
KJIMMaTa, TApHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEANLIMHE, TIPOMBILITICHHOCTH M CEJILCKOM XO035ICTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCIUHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronmb, mpupoOmHBIA ra3, HE(PTH), MNPOAYKTHl UX TmepepaboTku (OeH3WH), WX poilb B OBITY U
npoMmblIeHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuveckue m XMMHYECKHE CBOWCTBA, MoNydeHHWEe M npuMeHeHue. CoearuHeHUs
KpemHHs B mpupoge. OO6mue mupencrtaBieHuss o0 oxcunme kpemaust (V) m KpeMHHEBOW KHCIOTE.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIE MaTepHabI:
KepaMHKa, CTEeKJIO, IIeMEHT, OeToH, kene300eToH. IIpobrmeMbl 06e30macHOr0  MCTHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHECBHOM KHI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX pEaKklIMid Ha XJIOPUA-UOHBI W HAOJIOJICHHWE TPU3HAKOB WX MPOTEKAHHS, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
WCIIONb30BaHNE BHICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB (TaJOTeHHIOB),
03HaKOMJICHHE ¢ 00pa3liaMH cepbl U €€ COeJUHEHUSIMU (BO3MOXKHO MCIIONIL30BAaHUE BHJICOMATEPHATIOB),



HaAOJIOJICHUE TpoIlecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIIOTEHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHUE KAaUECTBCHHON pPeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHUs, O3HAKOMJICHHE C (PU3NUYCCKUMU CBOMCTBAMHU
asota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yYeHHE CBOWCTB aMMHaKa,
MPOBEJICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOLIECCOM aJICOPOLIUN PACTBOPEHHBIX BEUISCTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTHBOra3a, NMOJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M WU3YYCHHUE MPHU3HAKOB HX
MPOTECKaHUS,  O3HAKOMIICHHE C  NPOAYKIMEH  CHUJIMKATHOM  HPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTajibl M MX COeTHHEHUS

OO01mas XxapakTepUCTUKAa XUMHYSCKUX 3JCMEHTOB — META/UIOB HA OCHOBAaHHHM WX TOJIOKEHHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHusi atomoB. CTpoeHue
MeTauioB. MeTaminyeckasi CBsI3b M METATMYECKas KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJTy4eHUs] MeTaJIOB. [IOHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CHOCOOBI 3allIMTHI UX OT KOPPO3HHU.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenpeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Ou3nveckie U XUMHYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTalIoB
Y UX COEIUHEHHUM.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMudeckux snementoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XJI€HUE B npupoae. dusndeckue
YU XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxxHeWmme coequHEHHS Kamblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuoaunyeckoil cucreme xumuyeckux siaemenToB 1. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Du3nMveckrne W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHWe B mpupojae. Ou3nueckne W XUMHUYECKHE CBOHCTBa ene3a. OKCHIb,
ruapokcunbl u conu xkenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MONyYEHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3WU METAJUIOB (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCH/IA KallbIlUsl U HATPUS C BOJOHM (BO3MOXXKHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIBIIHSI, JTFOMUHUS, InHKa, xene3a (11) u xeneza (111), menu (1), Habironerre 1 onmucaHue MPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIE30BAaHHE
BUJICOMATEPUAJIOB), HCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCHA aTFOMUHMS U THAPOKCHIA IMHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTepranbl B MOBCETHEBHON JKM3HU 4YeloBeKa. be3omacHoe MCTIOMB30BaHNE BEIIESCTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
BeniecTs, Aanee — [1JIK). Poss Xxumum B penieHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mescnpeomemmunie ceasu

Peanu3zanus MeXNPEIMETHBIX CBSI3CH NMPH M3YYCHUU XMMHH B 9 Kilacce OCYLISCTBISIETCS depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIIUXCS] CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, Kiaccu(uKaims, MepuoIMIHOCTb, HAONIOJCHHE, JKCIICPUMEHT, MOJCIUPOBaHHE, M3MEpEHHE,
MOJI€JIb, SIBICHUE, ITAPHUKOBBIN (P (PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJICKYyJIa, OJIEKTPUUSCKHUI 3apsii, NPOBOAHUKH, IOJYIPOBOJHUKH, JAUDICKTPUKH, (OTOIICMEHT,
BEILIECTBO, TeNo, O00BEM, arperaTHoe COCTOSHHE BEUIECTBA, TIa3, pacTBOP, pPacTBOPUMOCTb,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorusi:  QorocuHTe3, npixaHue, Ouocdepa, OSKOCHCTEMA, MHHEpalbHbIC YIOOPEHUS,
MHKPOAJIEMEHTBI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 10 XUMHUU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHHUs] XMMHUHM B EIMHCTBE Y4YeOHOH W BOCIHTATEIBHOM NEATETHLHOCTH B COOTBETCTBUU C
TPaZIULUOHHBIMA POCCHUHCKUMHU COLUMOKYJIBTYPHBIMH W JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOpMaMHt MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyUaIOMINXCA.

JIMyHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIlUpEeHUE OIbITA ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacJeNI0, MOHUMaHHUs 3HAYeHUs] XUMHYECKOH HAayKH B KM3HH COBPEMEHHOTO O0IIEeCcTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEeAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA;

2) rPaKIaHCKOI0 BOCIIHTAHUS

MIPEJICTaBJIEHUS O COLMAIBHBIX HOPMaX U MpaBHUJIaX MEXIUYHOCTHBIX OTHOILIEHHUI B KOJUIEKTHBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOM M APYIMX BUAAX AEATENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW NESTEIBHOCTU
IpU BBINOJIHEHUH Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, BBHIIOJIHEHHH XUMHUYECKHX JKCIEPHMEHTOB,
CO3aHMM YYEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B MpOILECCEe 3TOM
y4eOHOM NesTeNbHOCTH, TOTOBHOCTH OLIGHMBATH CBOE IMOBENCHHE M IOCTYNKH CBOMX TOBapuIIEH C
MO3ULIMHN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE IIPEACTABICHUSI O BEIIECTBE M XMMHYECKOM PEaKLUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIIAIOLINE OCHOBY JJISi IOHUMAaHHS CYIIHOCTH HayYHOH
KapTHHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS HPUPOABI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOJHOI Cpesioi, O POIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTEH;

NI03HABaTeIbHbIE MOTHUBBI, HAlIpaBJICHHbIC HA MOJIY4YEeHHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOMMBbIE
Ui OOBsICHEHHs HaOII0NAaeMbIX NPOLIECCOB U SIBICHWN, IT03HABAaTElIbHOM, HH(OpMAIMOHHON U
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO M II03HAHUIO, JII0OOO3HATENBbHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHOW U MCCIIENOBATENBCKOW MAEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JaJlbHEHIIIEM;

4) popMupoBaHMsI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOULICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha
3JIOPOBBI 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HEMPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH COOIOACHIS TTpaBUil 0€30IIaCHOCTH TIpH OOpaIIeHIH
C XUMHYECKHMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) TpyioBOro BoCiuTAHUSA:

UHTEpEeC K MPAKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTo pojia, YBaXKEHHE K TPYILy U
pe3yapTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPHWMEHEHHs IMPEeIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOp HWHIWBUAYAIbHOH TPACKTOPHH TPONOJDKEHHS OOpa3oBaHUSA C Y4YETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENTHOW TPO(QEeCCUOHATTBHON  JIESITETPHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
aJlanTHPOBATHCS B MPO(PECCHOHATILHON CPETIE;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO W 0€30MacHOro oOpas3a KW3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HM3UYECKOMY M TIICHXMYECKOMY 3/IOPOBBIO, OCO3HAHHE IIEHHOCTHU
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAroUled MPUPOAHONW CpPEOH, NJisi MOBBHIIMICHUS YPOBHS 3KOJOTHMYECKON KYJIBTYpHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeIMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTeJH>HBI€, KOMMYHUKATHUBHBIC,
pEryIsITUBHBIC), KOTOpble oOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITCIHLHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XUMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIC NMPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPHUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
yCTaHaBIUBATh MPUYUHHO-CIICICTBCHHBIE CBS3M MEXIY OOBEKTaMU H3YYCHHUS, CTPOUTH IJIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CUMBOIIMYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIh3yeMbIe B XHUMHUH, IPE0OPa30BhIBAThH IIMPOKO MPUMEHIEMbIS
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK H3y4aeMbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOIb30BaTh MMOCTABICHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIhHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMmynupoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETHPOBATH HH(POPMAIIHIO PA3ITUYHBIX BUJOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6HBIX 1 IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJIB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJ’IOFI/Iﬁ, OBJIAJICHUC Ky.III;TypOfI AKTUBHOI'O HMCIIOJIL30BAHUA PA3JIUMYHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh peUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpamMMaMi, APYyTUMH QopMamMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 33/1aBaThb BONPOCH! (B XOJe Auaiora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMsI NPEACTaBIATh MOMyYEHHBIE PE3yJbTaThl MO3HABATEbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IMPE3CHTALUI0 PE3yJbTaTOB BBINOIHEHHS XUMHYECKOTO 3KCIIEPHUMEHTA
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENLHOH U
UCCIIEIOBATENbCKON JEATEbHOCTH TPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIe AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (heKTUBHBIE CIIOCOOBI PEeIIeHUsT YIeOHBIX W TTO3HABATEIFHBIX 3a/1a4, CAMOCTOSTEIHHO COCTABIIATEH N
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUH 00 MH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsIX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOTO pEe3yJIbTaTa 3asBICHHOW LEJM, YMEHHME HCIOJIb30BaTh WM aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEIBHOIO COIEPKAHNUS, YCTAHOBIEHHOTO
JaHHOM (enepanbHON pabouel MporpaMMoi, BEIICISIOT: OCBOCHHBIE O0YYaIOLUIMMUCS HAay4YHbIC 3HAHMS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUYECKUX TOHSITHUH: aToM, MOJICKYJIA, XUMHUYECKUH 9JICMCHT,
MPOCTOE BEILIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOHASI U HEOJHOPOIHAs), BaJICHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl JO0JIi XUMHYECKOTO 3JIeMEHTa B COCAMHEHHM, MOJIAPHBIM O0BEM, OKCHA,
KHCJIOTa, OCHOBaHHME, COJIb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuusi, Kiaccu(uKalys peakUuil: peakuHd COeIUHEHUS, PEaKLUH PA3JIOKEHUs, PEeaKLuH
3aMElICHUs, peakuud OOMeHa, 5K30- M SHAOTEPMHYECKHE PEaKLUUH, TEIIOBOH 3PQeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CJIOW aroma, aToMHas OpOHuTajlb, paguyc aToma,
XUMHYECKasl CBsI3b, TOJISIPHAsl M HETOJIAPHAsl KOBAJICHTHAsS CBSI3b, HOHHAS CBSI3b, MOH, KATHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHLICHTPAaLs) B paCTBOPE;

o HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XMUMHYCCKHUX MOHATUH U IMPUMCHATb 3THU MOHATHUA
NIPY ONTUCAHUH BEILIECTB U MX MPEBPAIICHHIA;

®  HCIOJB30BaTh XUMHYECKYI0 CHMBOIMKY JIJISI COCTaBIeHUS (OpMyn BelIeCTB M ypaBHEHUIt
XUMUYECKUX PEaKLUil;

®  OnpeAessATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSIX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONMPEAETIEHHOMY KIIacCy



coemuHEHW 10 (opMylaM, BHJ XHUMHYECKOW CBsi3M (KOBaJICHTHAasE W HWOHHas) B
HEOPraHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI. WM. MeHneneeBa: J€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil crucreme, 3aKOHOB COXpPaHEHHs MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHAa ABOTa/IpO;

ONKCHIBATh W XapaKTEePH30BaTh TaONUuyHyto (Gopmy [lepnomuueckoli CUCTEMBI XUMHUECKUX
AJIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAS MOArpynma (A-Tpymma)» U «IoO0YHas MOATPYIa
(b-rpymma)», manbie W OONBIIHME TEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCA B
tabmume «llepumommdeckas cuctemMa xmMmudeckux osmemeHntoB [l WM. MeHngeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PACTIpeie]ICHHE UX 0 ANEKTPOHHBIM CIIOSM);
KJIACCU(UIIMPOBATh XUMHUYCCKUE 3JICMECHThI, HEOPTaHUYECKHE BEICCTBA, XUMUYCCKUE PEAKITUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);
XapaKTepu30BaTh (OMMCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHUuEC ImpuMepamMmu MOJICKYJISIPHBIX ypaBHeHI/II\/'I COOTBCTCTBYIOIIHX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHI/Iﬁ B pas3JIMYHBIX YCIIOBUAX,

BBIYHCIISITH OTHOCHTEIBHYIO MOJIEKYJSIPHYI) W MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO JIOJTEO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IMPUMCHATL OCHOBHBLIC OIICpaAlIuU MBICITUTEIbHOMN JCATCIBHOCTH — AaHaJIu3 W CHHTC3,
CpaBHEHHE, O00O0IIEeHHEe, CHCTEMATH3alNl0, KIACCH(DHUKAIMIO, BEHISBICHHE NPUIHHHO-
-CIIEZICTBEHHBIX CBSI3€d — [UIsI HM3YYCHHS CBOICTB BEIIECTB M XUMHUYECKHX PEaKIUil,
€CTeCTBEHHO-HAyYHBbIE METOJBl MO3HAaHWs — HaOMIoJeHWe, W3MEpeHHe, MOICIHPOBaHUE,
AKCIIEPUMEHT (pPealbHBIA ¥ MBICIIEHHBIN);

CJIeJIOBATh MTPABUJIaM MOJIB30BAHHS XHMHUYECKOH MOCY 10N U Ta0OpaTOPHBIM 000PYIOBaHHEM, a
TAaKXXC IIpaBUJIaM 06pameH1/I;1 C BCIICCTBAMHU B COOTBECTCTBHMMU C HWHCTPYKOUAMHU 110
BBIITIOJTHECHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJIYy4YCHUTIO u CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAeEHHOM MaccoBOM Ji0Jiel pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JlakMmyc, heHondTanerH, METUIIOPAHK U JpyTHe).

K xoniy o0y4enus B 9 Kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI OTpa’kaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PacKpBIBaTh CMBICIT OCHOBHBIX XHMHUYECKUX MMOHATUI: XUMHUYCCKHI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, T[IPOCTOE  BEIIECTBO, CJIIOKHOE  BEIIECTBO, BAJCHTHOCTH,
3JIEKTPOOTPHUILIATENILHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKas peakius, XUMHYECKas CBS3b,
TeroBoi 3((heKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
AJNIEKTPOJIUTHYECKAS JTUCCOIUAIIMSI, PEaKIUH HOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYeCKoe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaxium, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
aM(OTepHOCTh, XMMUYECKasl CBSA3b (KOBaJCHTHAs, MOHHAS, METAIIIMYECKas), KpHUCTAJIINIecKast
peméTka, KOppO3HMs METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH pEaKLUWH, MperenbHO
nonyctumas konuentpauus 11K BemiecTsa;

WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH W MPUMEHSTH ITHU TOHSTHUS
NIPY OMTUCAHUM BEIIECTB M UX TPEBPAIICHUI;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJeHHs (OPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKLUil;



OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUIX
Pa3InYHOro COCTaBa, MPUHAJUIEKHOCTh BEILECTB K ONpENeNEHHOMY KJacCy COEIUHEHU 1o
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPraHU4YeCKUX COCAMHEHMAX, 3apsA] HMOHA II0 XMMHUUYECKOW (Qopmyiie, XapakTrep cpenbl B
BOJIHBIX PAaCTBOpPAax HEOPraHWYECKUX COCOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona [[. Y. MenneneeBa U AEMOHCTPUPOBATH €O
IIOHUMAaHUE: ONMCHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy Ilepumogmueckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHAs noArpymnma (A-rpynmna)» u «mo0ouHas
nonrpynma (b-rpymma)», mMansie n GONbBIIME TEPHOABI, COOTHOCHTH O0O3HA4YEHHs, KOTOpbIE
UMEIOTCS B NEPUOJUYECKON TaOJHIE, ¢ YUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi siapa, 00IIee YUCIO JIEKTPOHOB U paclpeesieHHe uX
10 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB
3JIEMEHTOB M MX COCAMHEHWH B Ipelesax MajblX MEPUOIOB M IJIaBHBIX HOATPYMI C Y4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(mo umcnmy W COCTaBy YYaCTBYIONIMX B PEaKIMHM BEIIECTB, MO TerwioBoMy 3¢ dekTy, Mo
M3MEHEHUIO CTENICHEH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHHS SJIEKTPOIUTUUECKON JUCCOLMAMN KUCIIOT, IeJI0Yel U COoNel, TOIHbIe
M COKpaméHHbIE ypaBHEHUS pPEaKUUil HMOHHOrO OOMEHa, ypaBHEHHUS  pEaKIuid,
IMOATBECPIKAAIOINIUX CYHICCTBOBAHHUC TeHEeTUYECKON CBS3HU MCXKAY BCIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

pPacKpeIBaTh  CYIIHOCTb  OKHCIHUTENIBHO-BOCCTAHOBHUTENIBHBIX  pPEaKIMH  IHOCPEICTBOM
COCTaBJICHHSI JIEKTPOHHOTO OajlaHCca 3TUX PeaKLHii;

IMPOrHO3UpoOBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTH
NPOTEKAaHUSI XUMUYECKHUX NIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSAX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JeMEeHTa Mo (opMysie COelTMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIb30BAHUS XUMUYECKOW MOCYI0H 1 Tab0paTOPHEIM 000pYyIOBaHUEM, a
TAKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBITIOJIHCHHUIO
nabopaTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO W COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa M yTJIEKUCIIOTo ras3a);

NPOBOJAWTH PEaKLUWH, IOATBEP)KJAIOIME KAUYeCTBEHHBIH COCTaB pAa3lWYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAWA-, KapOoHat-, dochaT-, cHIMKaT-,
cym,(baT-, THUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBI N3YYCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUIECKHUX BEIIECTB;

NPUMEHATH OCHOBHBIE OINEpalMyd MBICIUTEIBHOW JEATENbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 00001LIeHNE, CUCTEMAaTHU3aHUI0, BEISIBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBA3EH — JIJIs
M3y4YEeHHUs CBOMCTB BEIIESCTB U XUMHUUECKUX PEAKUH, €CTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS
— Ha0JII0JIeHre, U3MEPEHHUE, MOACINPOBaHUE, IKCIIEPUMEHT (peasbHBIA U MBICIICHHBIH).



TEMATHUYECKOE IIVIAHUPOBAHUE
8 KIIACC

KoauuecTBO yacoB

Ne HaunMeHoBaHue pa3jaeioB U TeM JJleKTpoHHBbIE (U (poBHIE)
KonTposabHbie IIpakTu4eckue
n/n MPOrpaMMbl Bcero o0pa3oBaTelIbHbIE pecypchl
padoTsI padoTsI
Paznen 1. [lepBoHayajibHble XUMHUYECKHE OHSTHS
X — 0
1.1 ecIiZ::BosHZ?{X:;a; 1(1) ;II?TC;ZeCKOﬁ 5 2 bubamorexa LIOK
' P https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YellOBeKa
bubnuoreka LIOK
1.2 B 15 1
CHICCTRA H XHMUTHCCIHE peadit https://m.edsoo.ru/7f41837c
HUroro mo pa3gemy 20
Pa3jnen 2. BaxkHelilue npeacraBuTe I HEOPraHNYeCKUX BeleCTB
51 Boznyx. Kucnopoa. [lonsrue 06 5 bubnuorexa LJOK
' OKCHIAX https://m.edsoo.ru/7f41837c
99 Bognopoa.Ilonsarue o kuciorax u 8 1 Bbubmuorexa [JOK
' COJISIX https://m.edsoo.ru/7f41837c
93 Bona. PactBopsr. [lonsitue 06 5 1 1 Bu6nnoreka LJOK
' OCHOBAaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuoreka [IOK
' HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepuoguueckuii 3axkon u Illepuoanyeckas cucrema xumudeckux 3j1eMeHToB 1. U. MenneneeBa. CtpoeHune aToMOB. XUMHYECKAs CBS3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE peakumuu

Ilepnonnueckuii 3aKk0H U
31 IIepuonnueckas cucrema
' XHMHYECKUX demMeHToB []. 1.

Mennene-eBa. CTpoeHue atoMma

bubmuoreka LIOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKas CBI3b.

3.2 OKHCITUTETBHO- 8 bubnmoreka IIOK
BOCCTAHOBHTEIBHBIC PEAKIINN https://m.edso0.ru/7f41837¢c
bu6nmoreka [JOK
fhroro o pamely w0 https://m.edsi.ru/7f41837c
PesepBHOE BpeMst 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Konrtpoanubie  I[IpakTuyeckue
n/n NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasjen 1. BemecTBO M XUuMHU4ecKHe peakunu
[ToBTOpenwue u yriryOiaeHne 3HaHUH bubmmorexa [IOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [IOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmorexa [IOK
1.3 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3nen 2. HemeTanibl 4 UX coeMHEHUSI
51 OO01mas XxapaKTepUCTHKA XUMHUUECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmsl. ["anorens https://m.edso00.ru/7f41a636
06
22 sxeverron VIAcpynm, Cepan i 6 biorera L1OK
' PYIHEL L5 https://m.edsoo.ru/7f41a636
COCIMHEHUS
s | e | ;B
' DIIEMEHTO PYHIbL. A30T, @ochop https://m.edsoo.ru/7f41a636
COEIMHEHUS
24| sromeros Mooy Somepomn. 5 s ,  Brbmomeliok
' . PYIHEE poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCINHEHUS
Hroro no pasaeny 25
Pa3znen 3. MeTanjibl 4 MX COeTMHEHUSI
3.1 OO61re cBOWCTBAa METAJLIOB 4 bubmuoreka IIOK



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

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

3.2 BaskHeiiiye METaIbl K UX COeIUHCHHS 16 https://m.eds0o.ru/7f412636
HUroro no pazaeny 20
Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa

a1 B 3 bu6nmoreka [JOK
. €IIEeCTBA U MaTepHAITbI B )KU3HH YEJIOBEKA https://m.eds0o.ru/7f41a636
Hroro no pazaeny 3
p 3 bubnunoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
No KouuyecTBO 4acon Jara DyeKTpOHHBbIE HUPPOBBIE
B Tema Ypokxa KoHT-HBIC HpaK—Kne oﬁpasoBaTeanble
n/n Bcero U3ydeHus
padoThI padoThI pecypcbl

1 IIpenmet xumun. Porh XUMUY B KU3HA 1 bu6nmoreka IJOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 IloHsaTHe 0 METOAX ITO3HAHUS B XUMHUH 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padora Ne 1 «[IpaBuna paboTsl
3 B §a6opaT0pHHF1)/1 MIPUEMBI o6p2113meHH512 1 bubamorera LIOK
https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)

4 YucTsle BemecTBa U cMecH. CrocoObl 1 bubmuoreka LIOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3nenenue

5 mfeceﬁ (Ha anFl)wepe OYHCTKH HOZI[SapeHHOIZ 1 bubamorera LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI ¥ MOJIEKYJIBI 1 bubamorera LIOK

https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHEe AIeMEHThI. 3HAKH (CIMBOJIBI) 1 bubnmorexa [IOK
XAUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie 1 clOKHBIE BELIECTBA 1 bubamorewa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKOoH MOCTOSIHCTBA COCTABA BEIIECTB.

10 Xumudeckasi popmya. BaneHTLEocn, aTOMOB 1 bubmorera LIOK

https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JICMCHTOB
11 OTHoOcHTENIbHAs aTOMHAs Macca. 1 bubmunoreka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OtHocUTEeNIbHAs MOJICKYJIApHad Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast oJ1s1 XUMUYECKOT'0 3JICMEHTA B bubnuoreka [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MomnsipHas Bubmuorexa LJOK
macca https://m.edsoo0.ru/ff0d5230
1 Du3nYecKre U XUMHUYECKHE SBICHUS. bu6nmoreka IJOK
XuMuvecKast peaxius https://m.edsoo.ru/ff0d37fa
15 [IpusHaku 1 ycIoBUs POTEKAHUS Bubmuorexa [JOK
XUMHUYCCKHUX PEaKIuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUS MacChl BEUIECTB. bubnmorexa [IOK
XUMUYECKHE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koinudecTBa, MacChl BEIIECTBA 10 Bu6nuoreka IJOK
YpPaBHEHHSAM XMMHUUYCCKHUX PEaKIUil https://m.edsoo.ru/ff0d5708
Kiaccudukanuss XuMUYECKUX peaKIui
18 (COG,I[HHq;HI/IHupaSHOKGHHSI 3a1\}:1)emelimﬂ bubmmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT. Bu6nuoreka IJOK
006001TIeHNE U CHCTEMATH3AIMS 3HAHWH https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no Teme «BeniecTa Bubmuorexa [JOK
U XUMHUYCCKHE PEAKITUI) https://m.edsoo.ru/ff0d4290
Bosznyx — cmech razoB. CocTaB Bo3ayxa.
21 KI/IC?I}CI)IZ)OI[ — DJIEMEHT U MPOCTOE BCII[L}IIGCTBO. brbmmorera LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ddu3zndecKue 1 XUMHUIECKUE CBOMCTBA
22 KHCIOpoJia (peakuy OKUCIICHUS, TOPEHUE). Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ITonstre 06 oxcumax
CriocoObI MOJTyYeHHsI KHCIOopo/ia B
23 naboparopuu ZlqnpOMLImneHI:{(jICTH. bubamorera LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
24 TemnoBoii 3P PEKT XUMUIECKON PEaKIUH, Bubmuorexa LOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMMOHATHUC O TCPMOXUMHNUYCCKOM YpaBHCHUH,
9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tomnuso (HedTh, yrois 1 MeTaH).

bubmuoreka LIOK

25 3arpsi3HeHe BO3IyXa, CIIOCOOBI eTo https://m.edsoo.ru/ff0d4cda
MPE0TBPAIIICHHUS
[Ipaktryeckas padota Ne 3 o Teme
26 «l?lonyqenne u Ic)061/1paHI/Ie KHCI0poaa bubmiorexa IOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3yUYCHHE €r0 CBOWCTBY
97 Bonopon — aieMeHT u mpocToe BemecTBo. bubmmorexa [IOK
Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 duzndeckre 1 XUMHUIECKHUE CBOMCTBA bubmuoreka LIOK
BoJ0poa. [IlpuMeHeHne Boaopoia https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTaX U COJIAX Bubmiorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI ToJTy4eHHs BOAOPO/Ia B Bubnuoreka [IOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
ITpakTrueckas padora Ne 4 1o Teme
31 «l?lonyquI/Ie u I(:))OGI/IpaHI/Ie BOJIOpOA bubamorerca LIOK
y ’ https://m.edsoo.ru/ff0d4f42
U3y4YEHHE €T0 CBOWCTBY
N " Bubnuoreka [IOK
32 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo https://m.edsoo.ru/ff0d542e
Berunciienust 00bEMa, KOMMYECTBa BEIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIUYCCTBY BmemeCTBa bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Borurciienust 00bEMOB ra3oB 10 ypaBHEHHIO
34 peaKIuy Ha OCHOBE 3aKOHA 06Bé1}\]41i{BIX bubmoreia HOK
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHH Ta30B
35 duzryeckre ¥ XUMUICCKHE CBOMCTBA BOIbI bubamorexca LIOK
https://m.edsoo.ru/ff0d587a
36 Cocrae ocHoBanui. [TonsTre 00 HHAMKATOPAX Bubnuoreka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Bona kak pactBoputens. HacwimeHHbIe 1

https://m.edsoo.ru/ff0d59e2

bu6nmoreka IJOK

37 HEHACHIIICHHBIE pacTBOPBL. MaccoBast 105 https://m.eds0o.ru/f0d5b40
BEIIIECTBA B PaCTBOpE
IIpaxkTuueckas padora Ne 5 mo teme
38 «ﬁpnrommeﬂge pacTBOPOB € OMpeeAEHHOM bubmiorexa IOK
. . , https://m.edsoo.ru/ff0d5eba
MacCOBOM TOJICH paCTBOPEHHOTO BEIIECTBAY
39 KonTponbras padora Ne2 mo teme «Kucmopo. bubmmorexa [IOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, Kiiaccu(hUKaIus, Bu6nmoreka IJOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne u XUMHUYECKHE CBONCTRA
41 KI/ICJ'I}Z)THBIX OCHOBHBIX B aM()OTEPHBIX Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcCHOBaHUS: COCTaB, Kiaccu(UKaIIUs, Bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomyuenne n XUMHUYeCKHe CBONCTBA Bubmuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTas, kimaccuduramnms, Bu6nuoreka IJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Torydenue u XMMHYECKHE CBOWCTBA KUCIOT bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI bubnuoreka [IOK
46 .
MOJTyYEHUS], XAMHUECKHE CBOCTBA https://m.edso0.ru/00ad9474
IIpakTudeckas padora Ne 6. Perenne
47 9KCIIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'enernyeckas cBsI3b MEXIY KIacCaMH Bbubmuorexa LIOK

HEOPraHUu4CCKUX COCTMHEHUMN

https://m.edsoo.ru/00ad9a50
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bubmuoreka LIOK

49 O0o001IeHNe U cCHCTeMaTH3aIus 3HAHUIT https://m.eds00.ru/00ad9ch?
50 Kontponbnas padota Ne3 mo teme "OcHOBHBIE Bubnmuoreka LJOK
KJIACCHI HEOPraHMYECKUX COEIMHEHMIA" https://m.edsoo.ru/00ad9ela
TlepBbic ONBITKU KITACCU(DUKAIIUN
51 xmﬁnqecmx 3JIEMEHTOB. ?}OH}II;I/IG 0 rpymnmnax bubmiorexa IOK
https://m.edsoo.ru/00ad9ffa
CXOIHBIX AJICMEHTOB
Ilepuognueckuii 3axoH u [lepuoguueckas
52 CI/ICpTeMI;. XAMHYECKHUX :meMeIlzToj . . bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, rpyMITbL, TOATPYIIIIHI brbmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIIEp. bubmmorexa [IOK
H30Tomb! https://m.edsoo.ru/00ada342
CTpoeHue 3JIeKTPOHHBIX 000JI09EK aTOMOB
55 BJIepMeHTOB HepHIZ)I[quCKOP'I cuctemsr []. 1. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHKa XUMHUIECKOTO 3J'IfMeHTa o BuGmiorexa LIOK
56 ero nojoxeHuro B [leproauueckoit cucteme
https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3uaucHue [leproguueckoro 3akoHa ajs
57 pa3BUTHS Hayrl)cn I/II[ mpakTuku. /1. U. ’ bubamorera LIOK
L https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, eAaror U rpakJjaHuH
58 DIIeKTPOOTPHUIIATEIIBHOCTH ATOMOB Bbubnuoreka [IOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMounas xumMuueckas cBSI3b BH6HHOTeKa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHtHas nonsipHast XUMHUYECKas CBSI3b brbmmorera LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XMMUYECKas CBSI3b Bubnuoreka [IOK
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bubmuoreka LIOK
62 Creneitb OkuCICHIS ! https://m.edsoo.ru/00adae28
63 OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBUTEIIH 1 bubmiorexa IOK
https://m.edso0.ru/00adb076
65 Kontponbshas padora Ne4 o Teme «CtpoeHune 1 Bubmuorexa [JOK
aToMa. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
66 PeseprHbIit ypok. O6o0meHwne n 1 bubnmorexa [IOK
CHCTeMaTH3aIlHsl 3HAHUIT https://m.edsoo.ru/00adb33c
67 PeseprHbIit ypok. O6o0meHne n 1 bubmmorexa [IOK
CHCTEMAaTU3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 Pesepeuslii ypok. O6o0mIeHue n 1 Bubmuorexa [JOK
CHCTEMAaTH3aIINs 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB T10 ITTPOT'PAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIe U (POBbIE

Ne Jara
Tema ypoxa KonT-HbIe Ipak-Kue oGpa3soBaTte/bHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypchl
Ilepnoanueckuii 3akoH. [lepuoanueckas
1 CI/ICpTeMI[a XHMHYECKHX 3J'ICMI;HT§B . . 1 bubmorexa LIOK
https://m.edsoo.ru/00adb59
Mengeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
2 XI/IMI/I‘ICCKI:IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmoreta LIOK
https://m.edso0.ru/00adb6b6
1§07 (01 (0):]

3 Knaccudukamnus 1 HOMEHKIATypa 1 bubmmoreka [HOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHYECKOH CBSI3U U THITBI 1 bubnunorexa LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel mo Teme

5 «IToBTOpEHME 1 yriyONeHNe 3HAHUN 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiaccay

6 Knaccudpukanus XuMUYECKUX pEaKIUii 1Mo 1 bubanoreka [HOK
Pa3IMYHBIM PH3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XUMHUYECKOI peakuny.

7 [lonsTHE O FOMI())FCHHBIX U FeTepor:HHBIL)I( 1 bubamoreta LIOK

https://m.edsoo.ru/00adbe9a
peaxIusax
[ToHsATHE O XUMUYECKOM PABHOBECHHU.

8 @DakTOpHI, BIUAIONIUE HA CKOPOCTh 1 Bbu6imoreka [IOK
XUMHUUYECKOI PeaKIy 1 MOJII0KCHUE https://m.edsoo.ru/00adc28c
XUMHAYECKOTO PABHOBECHS

9 OKHCANTETHFHO-BOCCTAHOBUTEIHHBIE PEAKITUT 1 Bubmiorexa LIOK

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

10 Teopus 21EKTPOIUTHIECKON TUCCOLUAIIH. 1 Bu6mmoreka [IOK

CwIIbHBIC U CITA0BIC DIICKTPOITUTHI

https://m.edsoo.ru/00adcd68
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bubmmoreka [IOK

11 " i
OHIRIC YpABHEHYA peakiiat https://m.eds00.ru/00add448
. szinr;ecxzecczoﬁ:mei K;/I6CJ'IOT ¥ OCHOBaHUI BuGmmorexa LIOK
B CBETC Hpe/ICTand UH HH https://m.edsoo.ru/00add5d8
AIEKTPOJIMTUICCKOMN TUCCOIUAITIH
X o N
13 mpotcramtemi o6 sxexpommsccrol BuGnorera LIOK
el P https://m.edsoo.ru/00add8b2
JHCCOLMALINHA
14 TTonsatue o ruApoIN3E COJIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
butmuorexa LIOK
15 0006 i
ODHICHHE H CHCTEMATHAIMA SHAHIH https://m.edsoo.ru/00addd12
16 IIpakTudeckas pabora Ne 1. «Pemenue bubmmoreka [HOK
IKCIIEPUMEHTAJIBHBIX 331aW» https://m.edsoo.ru/00addbfa
T HUTUY A 1A nanus.
JICKTPOT A HHat https://m.edsoo.ru/00addec0
XUMUYECKHE PEaKIH B PACTBOPAX»
18 OO0m1ast xapakTepHCTHKA FaJIOTEHOB. bub6imoreka [IOK
XUMHYECKHe CBOICTBA Ha TIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 | soameoe cesions sompene BuGuorera LIOK
’ v ’ https://m.edsoo.ru/00ade104
MIpUMEHEHNE
YCHU! SAHOU KN Thl, I3YUCHU!
¢ vﬂy 7 JIOTHL, 13y https://m.edsoo.ru/00ade348
CBOMCTB»
B
| e e e
peaKuiy, A p A https://m.edsoo.ru/00ade488
HA30BITKE
99 OO6mras xapakTepucThka 3y1eMeHToB VIA- bubmuoreka [IOK

TPYIIIBL

https://m.edsoo.ru/00ade64a
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AJ'IJ'IOTpOHHI)IC MOHI/I(bI/IKaIII/II/I CCPHBI.

23 HaxoxneHue cepbl 1 €€ coeTMHEHU B bubmorexa LIOK
- https://m.edsoo.ru/00ade64a
npupojie. XUMUYIEeCKHe CBOMCTBA CepBI

24 CepoBoaopo, CTpoeHue, Pu3nIecKre 1 bubmoreka [JOK
XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802

o5 Oxcupp cepbl. CepHas KUCIIOTa, (PU3NICCKUEC bubmunoreka [JOK
1 XHMHYECKIE CBONUCTBA, IIPHMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKHE PEaKIIiH, JIeKaIIie B OCHOBE

26 MIPOMBIIIUIEHHOTO CITOCO0a MOTydeHUs bubmmoreka [HOK
CepHOM KUCITOTHI. XMMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIel cpepl COSAMHEHUSIMHU CEPBI

97 Brruncienue MaccoBoM T0IH BRIXOAA bubnmoreka IJOK
HPOJIYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO0mast xapakTepuCTHKA PIeMEHTOB V A-

28 rpylgnm. Ap30T [I))aCHpOCTpaHCHI/IC B IIpUpOJIe bubmoreta LIOK

’ . ’ https://m.edsoo.ru/00adeeab
(hu3nuecKre U XUMHYECKHE CBOHCTBA
AMMHUak, ero QU3NIecKne U XUMUIECKHE bub6imoreka [IOK
29 .
CBOMCTBA, OJIy4YCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004
[Mpaktudeckas padora Ne 3 o Teme
30 «l?lonyqenne aleMnaKa M3yYeHHUE eTo bubmmorexa LIOK
3 ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTa, e€ pu3nueckre u bub6imoreka [IOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHe HUTPATOB U COJIEH aMMOHUS

32 B Ka4eCTBE MUHEPAIBHBIX YO0OpEHH. Bbu6imoreka [IOK
XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEHt https://m.edsoo.ru/00adf518
CpeZlbl COeTMHEHUSIMH a30Ta
®Dochop. Oxcua dhocdopa (V) u hochopHas

33 KI/ICJ'Iq())TE (1)1/131/11211;(1:)1(143) I/Ipxng\apl)qe(i)meq) ’ bubamoreta LIOK

7 https://m.edsoo.ru/00adf68a
CBOWCTBA, IOJTy4YCHUE
34 Hcnons3oBanne ¢hochaToB B KAUECTBE bubmmoreka [JOK
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MUHEpaIbHBIX YI00peHHid. 3arps3sHeHne
NpUpPOAHOI cpeabl Gocdaramu

https://m.edsoo.ru/00adfc20

VYriepon, pacnpocTpaHeHHe B IPUPO/IEL,

bubmmoreka [IOK

3 (hu3HUECKHe ¥ XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yrieposa, ux Gpusndeckrue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubmmoreka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM yIiIepoaa https://m.edsoo.ru/00adfebe
(V)
37 YroapHas KHCIIOTa U €€ COMN bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 1o Teme
38 "l'I;onyquHe erP;eKchoro rasa. bubmorexca LIOK
https://m.edsoo.ru/00ae027e
KauecTBennas peaxmus Ha kKapOoHAT-HOH"
39 [TepBoHavyanbHBIC MOHATHS 00 OPraHMYECKUX Bu6mmoreka [IOK
BEIL[ECTBAX KaK O COSIMHEHHSX yriiepoaa https://m.edsoo.ru/00ae054e
40 Kpewmunii 1 ero coeauHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
IIpaktrueckas padora Ne 5. Permenune
41 SKI():HepI/IMeHTaJII;HI)IX 3a/1a4 110 TeMe bubnmorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BaxHelrie HEMETAIUTBI U UX COSITUHEHS
42 Kontponbnas padota Ne3 mo teme bub6imoreka [IOK
«BaykHENIINE HEMETAIUIBl U UX COETUHEHUS https://m.edso0.ru/00ae0el18
OO01mas XapakTepUCTHKA XUMUIECKIX
43 3JIEMEHTOB — METAJIJIOB. MeTauinueckas bubmuoreka [IOK
CBSI3b U METAIUIMYECKAs KPUCTALTNIECKAsT https://m.edso0.ru/00ae103e
pemi€Tka. dusnyeckue CBOMCTBA METAIIIIOB
XUMHYECKUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYECKHUI PSA HAIPSDKEHUH bubmoretca LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
45 O01ue crocoObI MOTYyYSHHSI METAJLIOB. bubmmnoreka [JOK

CrnaBsl. Berancinenus o ypaBHEeHHSIM

https://m.edsoo.ru/00ae1156
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XHUMHUYCCKUX pCaKIII/Iﬁ, €CJI1 OJWH H3
PearcHTOB COACPIKUT IMMPUMECU

46 IlonsiTHE O KOPPO3UHU METATIIOB bubmmoreica LIOK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK

o Hlenosmste merans: https://m.edS(I)lo.ru/Oanl4b2

48 OKCHIBI U THAPOKCHUIBI HATPUSA U KaIus bubmorera HOK
https://m.edsoo.ru/00ae14b2

49 IllenouHoO3eMENbHBIE METAIBI — KATBIIMI 1 bubnunoreka IJOK

MarHuit https://m.edsoo.ru/00ae15e8

50 Baxkneitmme coeTMHCHHST KaTbITHS bubmiorexa LIOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE ¥ CUCTEMATHU3alUs 3HAHU T

52 JKécTrocTh BOABI U CITOCOOHI €€ yCTpaHeHHS ﬁgg?;/?;zzzggﬁlo 0261886

53 [Ipaktrndeckas padota Ne 6 o Teme bu6imoreka [IOK

"YKEcTKOCTh BOJIBI U METO/IBbI €€ yCTpaHeHHs" https://m.edsoo.ru/00aelae8

54 P — butmmoreka [IOK
https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOHCTBA OKCUAA U bubanoreka LHOK

THIPOKCH 1A https://m.edsoo.ru/00aelc64
butmmoreka [IOK

56 Keneso https://m.edS(I)lo.ru/Oan1d86

57 Oxkcuapl, rupokcunbl U comu xxenesa (1) u bubmuoreka [IOK

xenesa (1) https://m.edso0.ru/00ae35e6
58 O00011IeHNE ¥ CHCTEMaTHU3alIMs 3HAHU ]
D | stemcmenmmn: s o o b mnorera LIOK
«BaxkHelye MeTa/UIbl U UX COEIUHECHUS https://m.edsoo.ru/00ae3des
60 Beruucienus 1o ypaBHEHUAM XUMHUYECKUX bubmmoreka [JOK
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peakIuii, eciu OJIUH U3 PEarcHToB JaH B
M30BITKE UM COJICPIKUT TIPUMECH.
Brruncinennst MaccoBOM JOJIH BBIXOIA

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

MPOIYKTa PeaKUuH
61 O06o00uieHne 1 cucTeMaTu3aus 3HaHAN 1
62 Kontponbnas padota Ne4 mo teme 1
«Baxueiue MeTajuIbl U UX COCAUHEHUS
63 BemecTBa 1 MaTepuabl B TOBCETHEBHOM 1 bubmmoreka [HOK
KN3HU YeJIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHYecKoe 3arps3HeHNE OKPYKaIoIIei 1 bubmmoreka [HOK
cpept https://m.edsoo.ru/00ae4270
65 Posib xuMHH B pelIeHUH SKOTOTUIECKIX 1 Bu6mmoreka [IOK
npobiiem https://m.edso0.ru/00ae4270
66 PeseprHbIit ypok. O6o0meHne n 1 bubmmoreka [HOK
CHCTEMAaTH3alMsl 3HAHUIT https://m.edsoo.ru/00ae0dOa
67 Pe3zepeHsiii ypok. O6o0uieHne n 1 bubanoreka [HOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
68 Pe3zepeHsiii ypok. O6o01IeHre 1 1 bubanoreka [IOK
CHCTEMAaTH3aIINs 3HAHUMN https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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