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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHUU Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJieHA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHsS OCHOBHON 00pa3oBaTelbHOI MPOrpamMMbl OCHOBHOI'O OOILEro
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBEe (enepanbHOH paboueit
IIpOrpaMMbl BOCIIUTaHMSI M C y4ETOM KOHLENLMHU IpernojaBaHus ydyeOHOro mpeamera «XHUMUS» B
oOpa3oBaTenbHbIX opranmu3anusix Poccuiickoir deneparum.

[Tporpamma 1o XumMuu Ja€T NpeACTaBIECHUE O LENX, O0IIEeH cTpaTeruy 00y4eHus, BOCIIUTaHUS U
pa3BUTHs 00YYAIONIMXCS CPEACTBAMU YUEOHOTO MPEAMETa, YCTAHABIMBAET 003aTeIbHOE MTPEIMETHOE
COJIepKaHue, IPEelyCMAaTPUBAET PACIIPEACICHUE €ro M0 KJlaccaM U CTPYKTYPUPOBaHHUE IO pa3jieiaaM U
TEMaM MpPOrpaMMbl 10 XUMHH, ONPEIENSET KOJIMYECTBEHHBIE U KaueCTBEHHBIE XapaKTEPUCTHKU
COJIEpKaHuUsl, PEKOMEHYEMYIO IIOCJIE0BATEIbHOCTh U3YUYEHUSI XUMHUM C YYETOM MEXKIIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JJOTMKH Y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJarouuxcs,
oInpenesgeT BO3MOKHOCTH IIpeaMeTa Uil peaiau3alud TpeOoBaHMH K pe3ysibTaTaM OCBOCHMS
OCHOBHOH 00pa30BaTeNbHON NPOTpaMMbl Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHMA, a TaKxke
TpeOOBaHUI K pe3yibTaTaM OOy4YeHHs XMMMM Ha YpPOBHE Liejiell M3ydeHMs MpeiMeTa U OCHOBHBIX
BUJIOB y4eOHO-TTO3HABATEIBHON IEATETLHOCTH 00yUYaIOMIErocs II0 OCBOCHUIO YUEOHOTO CONIEPKAHMSL.

3HaHUE XHUMHUHU CIY’)KUT OCHOBOM Ui (POPMHUPOBAHMS MHPOBO33PEHUs OOYyYaroIerocs, €ro
MPEJCTaBICHUNA O MaTepHaTbHOM EIMHCTBE MHUpA, BAXKHYIO POJIb UTPAOT (HOpMUpyeMble XUMHEH
IIPEJCTABICHUS O B3aMMOIIPEBPAILECHUSAX PHEPTUU U 00 SBOJIIOLMHU BEUIECTB B IMPHPOJE, O IMYyTAX
pelieHus rio0aabHbIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YHEPreTHUECKOH,
MUILEBOM U SKOJOrMYecKor 6€30MacCHOCTH, MPOOIEM 3/JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3alMd BO3MOXHOCTEH s caMoOpa3BUTHS U (OPMUPOBAHUS KyJIbTYphI
JMYHOCTH, €€ 001mel 1 QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (hOPMUPOBAHME MBILIUICHUS U TBOPYECKUX CIOCOOHOCTEH 00ydarouuxcs,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOH JEesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B IIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON IeATEIbHOCTH;

3HAKOMMT CO CIeU(UKON HAyYHOrO MBILIUICHHUS, 3aKIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IVIAJA Ha
€IMHCTBO MPHUPOJBI U YENIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TalioM B (DOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXCs;

CHocoOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE 00pa30oBaHUE 00ydarOIUXCsl.

JlaHHble HarpaBlieHUs] B O0OYYEHUU XMMHUU 00€CIIeUnBaIOTCS CEU(PUKON coepkaHus yueOHOro
IperMeTa, KOTOPbI SIBJISIETCS MeAarornyecky alaiTUPOBAaHHBIM OTpaXeHHEM 0a30BOM HAayKu XHMHUU
HAa OIIPENEIEHHOM JdTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUS OPHUEHTHPOBAH HAa OCBOEHHE
00y4aroIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHITUH XHMHUH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHus IPOrpaMMbl IO XMMUU CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K
e€ usyuenuto. CopepxaHue CKJIAAbIBACTCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE U BELECTBE
U CHCTEMBbl MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHUCTEMBbI CTPYKTYpHO OpPraHHU30BaHbI I10
MPUHIIMITY [TOCJIEIOBATEILHOTO Pa3BUTHS 3HaHUN Ha OCHOBE TEOPETUUYECKUX MPEICTaBICHUN pPa3HOIO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J{. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMUY;

— YUYEHHS O CTPOEHUH aToMa U XUMHUYECKOH CBSI3H;

— MpEICTaBIECHUH 00 NEKTPOIUTHUECKOI TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS pAcCMaTPUBAIOTCS HAa OCHOBE OMIMPUYECKH IOJYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEAOBATENFHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSS



(GyHKIIUU OOBSCHEHUS W TMPOTHO3UPOBAHHUS CBOWCTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBocHHE MPOTpaMMBI TI0O XUMHUH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOM
COCTaBJISIONICH HAyYHOM KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOT'O OTHOIICHUS
K HAyYHOMY 3HAHHMIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBICUCHHEM
3HaHUH U3 paHee U3YYEHHBIX YUeOHBIX peaMeToB: «OKpyxaromuii Mupy, «buosnorus. 5—7 Kiaacce» u
«®Dusuka. 7 Kmacey.

[Ipy wW3y4eHUM XHUMHHM MPOUCXOIUT (POopMHpOBaHHE 3HAHUNM OCHOB XHMHUYECKONM HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYCCKOW NEATEITHPHOCTH YEJIOBEKa U KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KYJIbTYpPHL. 3a/iaya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHWA — BAKHEHIIMX (PAKTOB, MOHSTHUN, 3aKOHOB M TEOPETUYECCKUX TOJOKEHUH,
JOCTYIHBIX 00O0OIICHUI MHPOBO33PEHUECKOI0 XapaKTepa, si3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM TO3HAHUs MPU U3YYCHUU BEIIECTB U XUMHUYECKUX pPEaKluid, B OPMUPOBAHUU U PA3BUTUU
M03HABATENbHBIX YMEHHUM U UX IPUMEHEHHH B yUeOHO-TI03HAaBATEIbHON U Y4eOHO-HCCIIEI0BATEIbCKOM
JeSTeIbHOCTH, OCBOCHUU TPABHJI 0€30M1aCHOTO OOpAICHHSI ¢ BEIIECTBAMH B IIOBCEAHCBHON KHU3HHU.

[Tpu M3yueHun XMMHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BaXKHOE 3HAYCHHE IPHUOOpenu
TaKue 1eNH, KakK:

— (dopmupoBaHNe WHTEIUIEKTYalbHO pAa3BUTONM JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJIHHUYECTBY, CaMOCTOSITEIbHOMY IMPUHSTHIO PEIIEHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIOIUMCS YCIIOBHSIM JKU3HU;

— HampaBICHHOCTh OOydYeHHs Ha CHCTEMAaTH4YecKoe NpuoOIIeHne oOydaromuxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— olecrieyeHHEe YCIOBUHM, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYArOIIMMHCS  OIBITa
pa3HOOOpa3HOW JEATEIbHOCTH, TO3HAHHMS W CAMOIIO3HAHWS, KIFOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJI PA3IMUHBIX BUIOB JESATEIbHOCTH,

— ¢opmupoBaHue 00mEeH (YHKINOHATBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCIIE
YMEHHUI OOBSACHATh U OLIGHHWBATH SIBICHUS OKPYKAIOIIErOo MHpPA, HUCHONB3YyS 3HAHUS U OIIBIT,
MOJIyYEHHBIC TIPH U3YYCHUU XUMUU, MPUMEHSTh UX TIPH PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U
TPYZIOBOM AESTENbHOCTH;

— ¢opMHupoBaHUE y OOYYAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUHM, TMMOHUMAHUS IIEHHOCTH
XUMHYECKHUX 3HAaHUU ISl BBIPAOOTKU SKOJIOTHUECKH 11€TIECO00pa3HOT0 MOBEICHUsS B OBITY U TPYJAOBOU
NESTETLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIECH MPUPOTHON CPEIbL;

—pa3BUTHE MOTHBAIIMM K OOYUEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHs OOIIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaMpPaBIEHHOCTH JAJIbHEUIIETO O0yUYeHUS.

OO0miee uWcIO0 YacoB, OTBEACHHBIX JUISI M3YUYEHUS] XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, cocTaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZleni0), B 9 kiaacce — 68 yacos
(2 yaca B HezemO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KM3HM 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Teila U BEIIECTBA.
®u3nuecKkue CBOKMCTBA BEUIECTB. ArperarHoe cocrosinue BemiecTB. [loHsATHE O MeTonax MO3HAHMS B
xumuu. Yucreie BemecTBa u cmecu. CrocoObl pa3ieneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3eMeHThl. CHMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (opmyrna. BaleHTHOCTH aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH TMOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOcUTEIbHAs MOJEKYJspHas Macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemiectBa. Monb. MossipHas Macca. B3auMOCBS3b KOJIMYECTBA, MACChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo opMysiaM XMMHUUYECKUX COCTUHEHHH.

duznyeckue U XUMUYECKUE SABICHUS. XUMHUECKas peakuus U €€ NpU3HaKu. 3aKOH COXpaHEHHUs
Macchl BellecTB. XuUMHUYeckue ypaBHeHHs. Kiaccudpukanus XUMHUYECKUX peakuui (CoeaUHEHUs,
pasnoKeHus1, 3aMeleHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IIOCYHOH, MpaBwiaMu paboThl B Jjaboparopuud U NpuéMamu
oOpariieHust ¢ 1a60paTOpHBIM 000PYIOBAHUEM, U3YUCHHE U ONKCaHuEe (PU3MUYECKUX CBOMCTB 00pa3lioB
HEOPTraHMYECKUX BEIIECTB, HaOMoAeHnEe (U3NYecKuX (ITUIaBJICHHWE BOCKA, TasHUE JIbJIa, pACTUPAHUE
caxapa B CTYIIKe, KUTIEHUE U KOHICHCALUA BOJbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOH IPOBOJOKH, B3aMMOJEHCTBHE Mejla C KUCJIOTOM) sIBJIEHUI, HAONIOAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHHUS XUMHUYECKHX peakuui (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHMCJIOTHI C XJIOpuAoM Oapus, pasioxenue rugpokcuna meau (ll) mpu narpeBanuu, B3auMopencTsue
xenesa ¢ pactBopom conu meau (I), uzydenue cnocoboB paszieneHus: cMeceil: ¢ TOMOIIbI0 MarHuTa,
¢GuIbTpOBaHME, BBINAPUBAHKE, TUCTUULALUSA, XpoMmartorpadus, MPOBEICHHE OYHUCTKU IOBAPECHHOMN
CONM, HaOJIOJICHWE M OINHCAHUE pEe3yJIbTaTOB TMPOBEACHUS OIbITa, WIUTIOCTPUPYIOMIETO 3aKOH
COXPAHEHHUs MAcCChl, CO3/1aHUE MOJIETIEeH MOJIEKYJI (1IapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anmeMmeHT u npoctoe BemiectBo. Haxoxaenue
KHUCIOpOoAa B MpupoJe, (U3MYecKMe M XHMHUYECKHe CBoicTBa (peakuuu ropeHus). OKCHIBL.
[Ipumenenue kucimopoaa. CrocoObl MOMYYEHUS KHUCIOpPOAa B JabOOpaTOpMU M TPOMBIIICHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajstoTpornHas MoAU(UKAILUSI KUCIOpOa.

TeroBoit  3(pdeKT XUMHUECKONM peakluu, TEPMOXHMUYECKHE YpaBHEHMs, 0JK30- U
9HAOTEPMHUUYECKHE peaKuu. TOIUIMBO: Yyronb U MeTaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TaPHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BeuiecTBO. HaxoxkJeHue Bojgoposaa B mpupoje, pu3nueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oaydeHus. KucioTsl u comnu.

MosnsipHblil 00bEM ra30B. Pacu€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbhl.  HacelmieHHbIE U
HEHaCBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBasl 1011 BEIIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa BOAbl. OcHoBaHus. Poib pacTBOpOB B NPUPOJIE M B KU3HU YEIOBEKA.
Kpyrosopot Bozsl B ipupoie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmust  Heopranmyeckux  coequHeHuid.  Oxcuael.  Knaccuduxamus — OKCHIOB:
cosieoOpa3zymone (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbE) U HecojeoOpasyromue. HomeHnkmatypa
okcu0B. du3nyeckne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyenne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHUI: MEN0UM U HEpacTBOpUMBbIE OCHOBaHMs. HomeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMil. [lomyueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxauus xucinor. Homenxmatypa kuciaor. Pdusnueckne u XUMHUYECKHE
cBoricTtBa kuciot. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tomydenue Kucior.



Conu. Homenknarypa coneil. @usnueckne 1 XUMUYeCKUe cBoKcTBa coiiel. [lomyuenue conenl.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeAeNiCHUE COACpXKaHHUs KHUCIOpOoAa B BO3JyXe, IMOJy4deHHe, coOupaHue,
pacro3HaBaHME€ M W3Y4YCHHE CBOMCTB KHUCIOpPOJa, HAONIOJEHHE B3aUMOJICHCTBUSA BELIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HHKHOBEHHSI W MpPEKpalleHUs TOpeHus (moxapa), O3HaKOMIIEHHE C
o0pa3laMu OKCHIOB M ONHCAaHHE UX CBOWCTB, MOJy4eHHE, cOOMpaHUE, paclio3HaBaHHE M H3YyUeHHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
WCTIOJB30BAaHME BHJICOMATEPUANIOB), HaOIIOAEHUE O0Opa3loB BEUIECTB KOJWYECTBOM | MOIb,
UCCIIeIOBaHHEe O0COOEHHOCTEH PACTBOPEHUS BELIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOIEHCTBUE BOJBI C
MeTaylaMu (HaTpueM M KajbIleM) (BO3MOXHO HCIOJIb30BAaHUE BHUCOMATEPHANIOB), HCCIEIOBAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHWE W3MEHEHHSI OKpACKH
WHJMKATOPOB B pacTBOpax KHUCIOT M Iejoyeil, m3yueHue B3ammojeincTBusi okcuga meau (I1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCIOT C METaUlaMHM, pPEaKUUd HEUTpalM3aluu, II0Iy4YeHue
HEpPaCTBOPUMBIX OCHOBAaHHW, BBITECHEHHME OJIHOIO MeETajlla JPYrMM M3 pacTBOpa COJIM, pEUICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Iepuonuveckuii 3axkoH u Ilepmoauveckass cucremMa xumu4yeckux 3iementoB JI. M.
MenpeneeBa. Crtpoenne aTroMoB. XuMu4Yeckasi cBsi3b. OKHCIMTEJbHO-BOCCTAHOBHTEJbHbIE
peakuun

[TepBple TOMBITKH KJIACCH(UKAIMA XUMHUYECCKHX JJIEMEHTOB. [loHATHE O Tpymmax CXOMHBIX
AJIEMEHTOB (ILEJOYHbIE U IEJI0YHO3EMENIbHbIE METallIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUABI U TUIAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa.
Kopotkomnepruonnast u jymmHHONIEproaHast Gopmbl Ilepuoaguaeckoil CHCTEMbl XUMHUYECKUX 3JIE€MEHTOB
. U. Menneneesa. Ilepuonsl u rpynmbl. DU3MUECKUN CMBICI IMOPAIKOBOIO HOMEpPA, HOMEPOB
[IEPUOJIA U IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sjaep. M3oromel. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
00oJtouek aToMoB TiepBbIX 20 XuMHuUecKuX 31eMeHTOB llepuoanueckoii cucremsr . . Menneneena.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa IO ero mnosoxkeHuto B Ilepmonmueckoit cucreme [I. U.
Meneneesa.

3aKOHOMEPHOCTU HW3MEHEHHUs paguyca aTOMOB XHWMHMUYECKHX 3JIEMEHTOB, METAUIMUYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOIAM.

3nauenue Ilepumoguueckoro 3akoHa u I[lepmoaudeckoll CHCTEMBI XMMHUYECKHX JJIEMEHTOB JUIS
pa3BuUTHUS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mojisipHas M HEMOJSPHAs) CBSI3b. DIEKTPOOTPUIIATENBHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBA3b.

Crenenp okucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB BEUIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJIEHCTBUE TMJIPOKCHA LIMHKA C
pacTBOpamMH KHCIIOT U IIEJIOYEH, MPOBEAECHUE ONBITOB, WLIIOCTPUPYIOMINX TPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (fropeHue, peakiuu pa3ioKeHns, COSTUHEHHUS).

Mesicnpeomemmuuie cea3u

Peanu3anus MeXNpeaMETHBIX CBS3€H MPU M3YYEHHHM XMMHUU B § KJIACCE€ OCYLIECTBISIETCS 4Yepes
UCIONIb30BaHWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIONUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO--HAyYHBbIE TOHATHSA: HAy4YHBIA (akT, THIOTE3a, TEOpHWs, 3aKOH, aHAIIU3,
CUHTE3, KJIacCU(PUKaus, IepuoAUYHOCTb, HA0I0IEHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHHE,
MO/JIETb, SIBJICHUE.



®uznka: mMatepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIbI, PalNOAKTUBHOCTbD,
MOJIEKYJIa, 3JIEKTPUUYECKUM 3aps]l, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
¢bu3nvecKkre BEIIMYUHBI, €IUHUIBI U3MEPEHHs], KOCMOC, TUTaHEeTHI, 3BE311b1, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHepaylbl, TOPHBIE IMOPOJBI, MOJE3HBIE HCKOIMAEMEBIE,
TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemmecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuil 3akoH. Ilepuoguueckas cucrema xumudeckux sineMeHToB [[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMU CBOMCTB XMMMYECKHX 3JIEMEHTOB HEPBBIX TPEX
NIEPUOJIOB, Kajus, KaJbliUs U HMX COCIUHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
[lepuonnyeckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJbl XUMUUECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUIA XMMUYECKOHN CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XMUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K Ppa3IMYHBIM KJlaccaM HEOPraHMYeCKUX COCIMHEHWH, TeHeTH4ecKas CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccugpukanus XUMHUUECKHMX peakUMH IO pPa3IUYHbIM IpHU3HAKaM (MO0 YUCIYy M COCTaBy
YUYaCTBYIOIIMX B PEaKIUH BEUIECTB, IO TEIUIOBOMY 3((eKTy, 1Mo M3MEHEHHIO CTEIEHEH OKUCIICHUS
XUMHUYECKHUX 3JEMEHTOB, 110 0OpaTMMOCTH, [0 YYacTHUIO KaTajlu3aropa). DK30- U 3HJOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsatue o ckopoctu XxuMuueckoil peakuuu. I[loHsTHe 00 00paTMMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O rOMOreHHBIX U IeTepOreHHbIX peakuusx. [loHsTue o karanuse.
Ilonatue o xuMuyeckomM paBHOBecuH. PaKTOPHI, BIUAIOLUIME HA CKOPOCTh XUMHUYECKOM peakiuu U
10JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMU,  JJEKTPOHHBIM  OajJaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHONH  peakiuu. CocTaBieHUE YPaBHEHMH  OKHCIMTEIbHO--BOCCTAHOBUTENIbHbBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO/1a 3JICKTPOHHOT 0 OaaHca.

Teopus MEKTPONIUTUYECKON AUCCOUAIIMH. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3mM JAHCCOLMAllMM  BEIIECTB C PA3IMYHBIMM  BHJAMU XMMHMUYECKOM cBA3H. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakiun unoHHOro oOMeHa. YCIIOBHS TNPOTEKAaHUS pPEaKUUd HOHHOrO OOMEHa, IOJIHble U
COKpalI€HHbIE HOHHBbIE ypaBHEHHs peakiuil. CBolicTBa KHCJIOT, OCHOBaHMM U cojeil B cBere
MPEJCTAaBICHUN 00 MEKTPOIUTHYECKOH auccornuanuu. KadecTBeHHbIE peakiiuy Ha UOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAINIMYECKUX PEIETOK HEOPraHUYECKUX BEUIECTB — METAJUIOB U
HeMmeTaioB (rpadura U anMasza), CIIOKHBIX BEUIECTB (XJIOpUIa HATPHs), UCCIEJOBAHNE 3aBUCUMOCTH
CKOPOCTM XHMHYECKOW peakIuud OT BO3JACHCTBUS  pa3iu4HbIX (PAKTOpPOB, HCCIEIOBAaHUE
NEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLMALMM KHCIOT, IIEIOYEed M CoJIed
(BO3MOYKHO HCIIOJIB30BaHUE BHUJIEO MATEpUANIOB), IPOBEACHHUE ONBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
MPOTeKaHMs peakuuii HOHHOro oOMeHa (oOpa3oBaHHE OCa/lKa, BBIJCIEHUE ra3a, 00pa3oBaHHUE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOIINX MPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHi (ropeHue,
peakMM pa3joXKeHHUs, COEJMHEHHUs), PpACO3HAaBaHHE HEOPraHMYECKHMX BELIECTB C IOMOIIbIO
KaueCTBEHHBIX pPeaKIMii Ha MOHBI, pEIIeHNE YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTtuka ragoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIE CTENEHU
okucinenus. CtpoeHue M (U3NYECKHE CBOIMCTBAa MPOCTHIX BEIIECTB — TallOTEHOB. XWUMHYECKHE
CBOMcTBa Ha ImpuMepe xjopa (B3aUMOJAEWCTBHE C MeETaUIaMM, HEMEeTallaMu, IIeJI0YaMH).
Xnoposonopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIyYEHUE, IpUMEHEHME. JleiicTBHE XJ10pa
1 XJIOPOBOJIOPO/1a HAa OPTaHU3M uelloBeKa. BaxkHelme XJI0pu/Ibl U UX HaX0XACHUE B IPUPO/IE.



O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE
creneHu okucieHusa. CtpoeHue U (pu3HyUecKHe CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnorponHble MOAU(PUKAIMKA KHCIOPOAAa U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBonopof,
CTpoeHue, (Qu3MuecKue M XUMudeckue cBoicTBa. OKCHIBI cepbl Kak IMPEeICTaBUTEIM KHUCIOTHBIX
okcunoB. CepHasi KUCIOTa, (pU3MUECKUe U XUMHUYECKHE CBOMCTBA (0OIIMe KaK MpeACTaBUTENs Kiacca
KHUCJIOT M creuuduueckue). XuMHUUECKUe Peakluy, JIeKalllie B OCHOBE MPOMBIIIIEHHOIO crocofa
MOJIy4eHUs1 cepHOMl KHUCIOThL. [Ipumenenune cepHoil KuciaoTbl. Coau CepHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cyib(ar-uoH. Haxoxxnenue cepsl u e€ coeluHeHUH B pupojie. XUMUYECKOE 3arpsi3HeHHe
OKpY’Karolllel cpeabl COEAMHEHUSMH Cepbl (KUCIOTHBIE JI0KIHU, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CIOCOOBI €ro Mpe0TBpaILEeHHS.

OO6mias xapaktepuctuka 3eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE
CTENEHU OKUCJIEHHUA. A30T, pacHpoCTpaHEHUE B NIpupoze, (PU3NYeCKHe W XMMUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupone. AMMHUAK, €ro (pU3HYecKHe M XUMHUYECKHE CBOWCTBA, MOJY4YCHHUE U
npuMeHeHre. Coau aMMOHUS, UX (PU3NYECKHEe U XMMUYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas
peakius Ha MOHBl aMMOHHMA. A30THas KHCIIOTa, €€ moiydeHne, Gu3ndeckue U XMMHYECKHE CBOMCTBA
(oOmue Kak IpefcTaBUTeNs Kjacca KUCIOT U crenuduueckue). Vcnoab3oBaHue HUTPATOB U COJEH
aMMOHHS B Kaye€CTBE MMHEPAIbHbIX YAOOpeHHH. XUMHYECKOE 3arpsi3HEHUE OKpPY)KAIOIIEH Cpeibl
COEMHEHUSIMH a30Ta (KHCIOTHBIE IOXIHU, 3arpsi3HEHHE BO31yXa, MOuYBbI M BoJo&MOB). docdop,
aymorporHabie Mogudukayu hocdopa, pusndeckue u xummdeckue cporictsa. Oxcun dpocdopa (V) u
¢bochopHas kuciaoTa, GU3NUECKUE U XMMUYECKHE CBOMCTBA, mosyyeHue. McnomabszoBanue gocdaros B
Ka4yecTBE MHUHEPAIBHBIX yIOOpEHUH.

OO6mas xapakrepucTuka 3neMeHToB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHbIE
CTETIEHH OKHUCJICHUS. YTIEepoJ, auIOTPONHbIE MOIM(PUKAIUK, pPACIPOCTPAHEHHE B TPHUPOJE,
¢usnyeckue M XxuMudeckue cpoicTBa. Ancop6bums. Kpyrosopor yriepona B mpupoje. OKcuibl
yriaepoaa, ux (pusM4eckue U XMMHUYECKUE CBOMCTBA, JEUCTBUE HA JKUBbIE OPraHU3MBI, [IOJIyYE€HUE U
IIpUMEHEHHEe. OKOJIOTMUECKHE IMpoOsieMbl, CBs3aHHble ¢ okcugoM yriaepona (1V), rumoresa
r7100abHOTO TOTEIUICHUS KIMMara, MapHUKOBBIA 3(dekr. YrompHas KuciIoTa M €€ COlMH, HX
¢usnyeckue M XMMHUYECKHE CBOICTBa, IMojlyueHHMe M IpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. Mcnonp30BaHue KapOOHATOB B ObITY, MEAMIIMHE, IPOMBILUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHavasnbHble TOHATHSA 00 OpraHMYECKHUX BELIECTBaX KakK O COEIMHEHUsX yriepoja (MeTaH,
3TaH, OTWIEH, aleTHIeH, 3TaHOJ, TIJMLEPUH, YKCycHas Kuciora). IlpupoaHble HMCTOYHHKH
YTJI€BOAOPOAOB (yroJib, IPUPOAHBIN ra3, HEQTh), MPOIYKTHl UX MepepadoTku (O€H3UH), UX POJb B
OBITY M TPOMBILUIEHHOCTH. [ToHATHE 0 OMOOTMUECKN BaKHBIX BEILIECTBAX: JKUPAX, OEJIKAX, YIIIeBOAAX
— M UX POJM B JKU3HM 4YeloBeKka. MaTepuaabHOE €IMHCTBO OPraHMYECKUX M HEOPraHWYeCKUX
COCIMHEHUM.

Kpemuuii, ero ¢gusuueckue U XMMUYECKHE CBOWCTBA, MOJy4yeHHEe U npumeHeHue. CoequHeHUs
KpeMHUa B mpupoze. OOuiue mpenacraBieHus o0 okcuae kpemHus (V) m kpemMHueBoW Kuciore.
Cunukatsel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHel1ne CTpouTeNbHbIE MaTepHallbl:
KepaMHKa, CTEeKJIO, ILIeMEHT, O€eTOH, jkene300eToH. IIpoGiembl 06e30MacHOr0 HCHOJIB30BAHUSA
CTPOMUTENbHBIX MaTepUajIOB B TOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYeCKUX BELIECTB, CBOWCTB COJISIHOM KHCIOTHI, IPOBEICHHE
KayeCTBEHHBIX pPEaKLUUH Ha XJIOPHJI-UOHBI M HAONIOJIEHHE TNPU3HAKOB HUX TPOTEKAHUS, OIBITHI,
oTpaxawlue (QU3NYecCKue M XHUMHUYECKHE CBOMCTBA TaJOT€HOB U HMX COETUHEHUIl (BO3MOXKHO
UCTOJb30BAaHUE BHUJIEOMATEPUANIOB), O3HAKOMJICHME C oOOpa3llaMd XJOPHJIOB (raJOT€HH]IOB),
O3HaKOMJIEHHE C o0pa3mamMu ceppl H €€ COEQUHEHHSIMH (BO3MOXHO  HCIOJIb30BaHUE
BUJieOMATEepPHAJIOB),  HAOMIOJEHHWE  TMpolecca  OOyrJMBaHUS ~ caxapa  1oJ  JeiicTBHEM
KOHLEHTPUPOBAHHON CEpHOM KHUCIIOTHI, H3y4Y€HUE XHMHUYECKUX CBOWCTB pa30aBIEHHOW cepHOMU
KHUCJIOTHI, TPOBEJICHHE KAayeCTBEHHOW peakuuu Ha cyab(paT-uoH M HaONIOJeHHe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKUMU CBOMCTBaMH a30Ta, (ochopa UM UX COEAMHEHUU



(BO3MOXXHO HCIOJIB30BAHUE BHJICOMATEPUANIOB), OOpa3llaMu a30THBIX U (POochOpHBIX yH0OpeHUH,
MoJIydueHue, cobupaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB aMMHUaka, NMPOBEICHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHS M QochaT-uOH M M3yYCHHE MPHU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BAaHHE BUICOMATEPUATIOB),
M3yuyeHHe MOJeJel KPUCTAUIMYECKUX PemIETOK anmasza, rpadura, QyinepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
[IPOTUBOIa3a, IOJy4yeHHE, COOMpaHHE, paCIO3HABAaHME M H3YYEHHME CBOMCTB YIJIEKHCIIOTO ras3a,
MIPOBEJICHUE KAUECTBEHHBIX peakUuii Ha KapOOHAT W CHUJIMKAT-HOHBI U U3YyYEHHE IMPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHHME C  MPOAYKIMEH  CHUIMKATHOW  IPOMBILUIEHHOCTH,  PpELICHHE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeille HeMeTallIbl U UX COETUHEHUS.

Metayibl M X COeIMHEHUS

OO0mmass XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX IOJIOKCHUS B
[Tepuoanueckoii cucreme xumuueckux aemeHToB [. V1. MenneneeBa u ctpoenust aromoB. CTpoeHue
METaJUIOB. MeTallmmyecKkas CBsA3b U METAUINYECKAs KPUCTANINYECKAsl PEeIETKA. DIEKTPOXUMUYECKUI
psaa HampspDKeHUH MmetayuioB. DHU3MUECKHME M XMMHUYECKHE CBOWCTBa MeTayuioB. OOmiue crocoObl
noJiydeHus: MetauioB. [IoHsATHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOPPO3HH.
CrutaBel (CTalb, YyryH, TIOPATIOMUHIA, OPOH3a) M X IPUMEHEHHE B OBITY M TPOMBIIICHHOCTH.

[[{enounsle MeTamibl: nojoxkeHnue B llepmoanueckoil cucreme xumudeckux siaeMmeHtoB /I, WM.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaxoxkJeHue B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpus M Kanus. [lpuMeHeHue IeIoyHbIX
METAJUIOB U UX COCIMHEHUH.

[[{eouHO3emMenbHBIE METAUIBl MarHUM W KainpUui: mnosnoxkeHue B Ilepmoaunueckoil cucreme
xuMmuueckux dneMmeHToB [[. WM. MeHnneneeBa, CTpOCHME HX aTOMOB, HAaXOXKJICHHE B MPHUPOJIE.
du3nyeckue U XUMUYECKUE CBOMCTBA MAarHUs W Kajblus. Baxkneime coequHeHns Kaublus (OKCUJ,
TUPOKCHL, o). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxxenue B [lepuoanueckoil cucteme xumuueckux 3yemeHToB . 1. Menaeneesa,
CTPOCHHE aToMa, HaxoXxAeHue B mpupojae. dusmyeckue M XUMHUECKHE CBOICTBA aJIOMUHUS.
AMdoTepHbIe CBOICTBA OKCHJIA ¥ TUPOKCUA ATFOMUHUA.

Kene3o: nonmoxenue B Ilepuonnueckor cucreme xumumueckux snemeHtoB . M. Menpneneesa,
CTPOEHHME aTOMa, HaxOXJIeHue B npupozae. Pusndeckue U XMMHUYECKHE CBOWMCTBA xene3za. OKcuupl,
ruapokcuabl U conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u MmosrydeHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMi METAJUIOB U CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMHU, H3Y4YEHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJB30BaHME BUIEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCHUJIAa KAJIbLIUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAHHE BUAEOMATEPUAJIOB),
UCCIIeIOBAaHHE CBOMCTB JKECTKOW BOJBI, Ipoliecca TOPEHHs JKele3a B KUCIOopojae (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEpUaIOB), NPU3HAKOB IPOTEKaHHsS KAuYE€CTBEHHBIX pEaKIMil Ha HWOHBI:
MarHusi, KajabIlus, aTIOMUHMS, IIUHKA, kene3a (1) u xenesza (1), menu (11), HabmroneHue u onucanue
MIPOLIECCOB OKpAIMBaHMUS IUIAMEHW MOHAMM HATpHs, Kaldus M KaiblMs (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), MCCIIEOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHJA AIOMUHHMS U THUIPOKCHJIA
LMHKA, PEeLIEHNE dKCIIEPUMEHTANIbHBIX 33]1a4 110 TeMe «BakHelIne MeTauibl U UX COSIUHEHUSI.

XuMus M OKpyKamolas cpeia

BemectBa u MaTepuaisl B TOBCETHEBHOM KM3HU YesoBeKa. be3onacHoe HCIonb30BaHNE BEIIECTB
U XUMHYECKUX peakuuii B ObITy. [lepBasi moMoIIs TpH XUMHYECKHUX 0KOTaX U OTPABJICHHSIX.

XUMHYECKOe 3arpsA3HEHHE OKpYKarouledl cpenpl (mpenenabHas AOMyCTHMas KOHIIEHTpaIUs
BeiecTs, nanee — [1JIK). Poiab xumuu B perieHnu 5K0I0rn4eckux mpooieM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MaTEPHUAJIbI).

Mescnpeomemmnie ceasu



Peanuzanusi MeXnpeaIMeTHbIX CBA3€H MPU U3YYCHUH XUMHUU B 9 Kjlacce OCYIIECTBISIETCA 4epe3
HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IIOHSTHUN, TaK W TOHATHH, SBISIOLIUXCA
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIHUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbI (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCH(UKAIUs, IePUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPECHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D PEeKT, TEXHOJIOT s, MaTepHAIIbI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PAIMOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, IOJYIPOBOAHHUKHU, TUDIEKTPUKU, (POTOIIEMEHT,
BEIIECTBO, TeJO, O0BEM, arperaTHO€ COCTOSIHHME BEIIeCTBa, Ta3, pPacTBOpP, PacTBOPUMOCTb,
KpUCTAJTINYecKasi penérTka, CIUIaBbl, (pU3UUYECKHe BEIWYUHBI, €AMHUIIBI HU3MEPEHUS, KOCMUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COHIIE.

buonorust: ¢orocuHTes, abixaHue, Ouochepa, SKOCUCTEMa, MHUHEpAIIbHbIE YIOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rumpochepa, MHUHEpaNbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUASA

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE PE3yIbTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHusl JOCTUTAOTCS B
XoJle 00y4eHUs XMMHMU B €IMHCTBE Y4€OHOH M BOCHMTATENILHOW NESATEIBbHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOILIECTBE MpaBWJIaMH W HOPMaMH IIOBEJECHHUA M CIIOCOOCTBYIOT Hpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U COLTUATTU3AIH 00yUYaIOIIUXCS.

JIMuHOCTHBIE pPE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATBHCS CHUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACIIMPEHUE ONbITA AESITEIbHOCTH HAa €€ OCHOBE, B TOM
4HCJIe B YaCTH:

1)maTpuoTH4YeCKOro BOCIIMTAHMA:

LIEHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U Hay4YHOMY
HACJIEUI0, TIOHUMAaHUS 3HAYEHUS XUMHUYECKOH HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJIQIETh JIOCTOBEPHOM HH(popManMend O MEepeloBbIX AOCTHKEHMSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00 yCTpOWCTBE MUpa U
00111eCTBa;

2)rpa’aaHCKOro BOCIUTAHNSA:

IIPEJICTABJICHNS O COLIMAJIBHBIX HOPMax M IpaBWJIaX MEKJIMYHOCTHBIX OTHOILIECHUN B KOJUIEKTHBE,
KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJI3HOH, Yy4eOHO-HMCCIIeI0BaTeIbCKOH,
TBOPYECKOM U IPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOW COBMECTHOM IeSATEIbHOCTH
IIPU BBIIOJHEHUM Y4YEOHBIX, [MO3HABATENbHBIX 3aJ1a4, BBIMOJIHEHMM XHMHUYECKHUX OSKCIIEPUMEHTOB,
CO3JIaHMM Y4EeOHBIX IIPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIY B MPOLIECCE 3TOM
y4eOHOH N1esATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEIEHUE W MOCTYNKH CBOMX TOBApHILIEH C
IIO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEICTBUN IIOCTYIIKOB;

3)11eHHOCTH HAYYHOTI'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XUMHUYECKOH PEAKIMH, COOTBETCTBYIOLLNE
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKHM M COCTABJISIIOIIME OCHOBY /Ul TOHUMAaHHUS CYHIHOCTH
Hay4HOH KapTHHBI MHpa, MPEACTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS IPHUPOJH,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOHOMN CPEIoH, O POJIU XMMHUU B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

MO03HABATEJIbHbIE MOTUBBI, HAIIPaBJIEHHbIE HA OJy4YeHNE HOBBIX 3HAHUN 110 XUMUH, HEOOXOAUMBbIE
Ui OOBSICHEHWS] HaONI0/aeMBIX IPOLIECCOB M SIBJICHHM, IO3HABaTEeNbHOM, MH(POPMAIMOHHON U
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON paboThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEACTBAMHU UMHPOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEeHHIO U TIO3HAHWIO, JIH0OO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHONW M HCCIEAOBATEIbCKOM JEATEIHbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4)dopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOIIEHMsI K CBOEMY 3/10POBBIO, YCTAHOBKHM Ha
3J10pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCJIEACTBUNA U HENPHUSITHE BPEIHBIX NPUBBIYEK (YOTpeOIeHus
aJIKOTOJI, HApKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMsS TNpaBuil O€30MacHOCTH IpHU
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAaMU B OBITY U PEabHOM KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPaKTUUECKOMY U3yUeHHI0 podeccuii U Tpyia pa3inyHOro poJia, YBaXKEHUE K TPYAY U
pe3ysibTaTaM TPyJIOBOW AESATEIBbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUHU 10
XUMHH, OCO3HAHHBIN BBIOOp WHAMBHUAYaJbHON TPAaEeKTOPUU MPOJODKEHUS 00pa3oBaHUSl C YUYETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M HOTPEOHOCTEH,
yCHenrHo mpodecCHOHaTbHON JeSTETPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpee;

6)3K0JI0THYeCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKH 11€71€CO00pa3HOe OTHOIICHHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3emiie, OCHOBE
e€ CyIeCTBOBaHUs, IOHUMaHUE LIEHHOCTH 370pOBOro U 0e30macHoro oopasa *HU3HH, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY ()M3MYECKOMY M TCHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHWE LIEHHOCTH
coOJIIO/IeHHsI TpaBuJl 0€30MaCHOro MOBEAEHUs NpU paboTe C BElEeCTBAMM, a TAKKe B CUTYaIUsX,
YIPOKAOLIUX 30POBBIO U KU3HMU JIIOJIEH;

CHOCOOHOCTH NPUMEHSATh 3HAHMA, MOJy4daeMble NPU H3YyYCHUHM XUMMHM, Ui pelIeHHs 3ajad,
CBA3AHHBIX C OKPY’KAIOILIEW NPUPOJHOM CPENOH, IS MOBBIILICHUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HAaHMs TJI00AJLHOIO XapakTepa HKOJOTMYECKUX HpoOjeM M IyTedl UX peleHHs MOCPeACTBOM
METOZ0B XMMHH, HKOJIOIMYECKOTO MBIIUICHHs, YMEHHsSI PYKOBOJCTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeqMETHBIX pe3yJabTATOB BBIIGNAIOT 3HAauMMble Uil (OPMHUPOBAHUSA
MHUPOBO33pEHHUSI OOIIEHAYYHbIE TOHATHUSA (3aKOH, TEOpHs, NPUHIMI, TUNOTE3a, (aKT, CUCTEMA,
IpoLecC, HKCIHEPUMEHT U JPYroe.), KOTOpble MCIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax M IMO3BOJSIIOT Ha OCHOBE 3HAHMN W3 3TUX NPEAMETOB (OPMHPOBATH IMPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHpa, W YHUBEpcalbHble YydeOHble JIeicTBUsA (IIO3HaBaTEINIbHBIE,
KOMMYHHUKATHBHBIE, PETyIATUBHBIC), KOTOpPhIE O0ECIeYnBalOT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO M OCYILECTBICHUIO YU€OHOM! €ATEIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHUSI HCIOJIB30BAaTh IPUEMBI JIOTHYECKOIO MBIIUICHHs IIPU OCBOCHUM 3HAHUM: PAcKpbIBaTh
CMBICII XMMUYECKHX HMOHATHUH (BBIIENATh WX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C
IPYTUMH TIOHSITHSIMH), WCIIOJNIB30BaTh MOHATHS M OOBSCHEHHS OTHENbHBIX (DAaKTOB W SIBJICHHHU,
BbIOMPAaTh OCHOBAaHUS M KPUTEPUM s KJIACCU(PUKALMK XUMHMYECKMX BELIECTB M XMMHUYECKHUX
peakuuii, ycTaHaBIMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU M3Y4YEHHs, CTPOUTh
JIOTUYECKUE DPACCYXKACHUs (MHAYKTHBHBIE, JAEAYKTUBHBIC, I10 aHAJOTHM), [JeJaTh BbIBOABI U
3aKJIIOYECHUS;

yYMEHUE TPUMEHATh B Mpolecce IMO3HAHUS MOHATHS (IpeAMETHble U MeTalpeaAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIHOJb3yeMble B XUMHH, NPEOOpa3OBHIBATh IIMPOKO
IpPUMEHSIEMbIE B XHMHU MOJIEIbHbIE TNPEACTaBICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
xumuueckas (GopMmyna U ypaBHEHHE XMMHMUYECKOH peakluy — MpU pelIeHUH y4eOHO-IT03HaBaTENbHbBIX
3a1a4, ¢ y4€TOM 3THUX MOJEIbHBIX IPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYILECTBEHHBIE
MPU3HAKU HU3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMUYECKUX pEaKlui, BbISBISTH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEIACTBEHHBIC CBA3M M IPOTUBOPEUYUS B HU3Y4YaeMBIX Ipoueccax H
SIBJICHUSX.

ba3oBblie uccienoBaTe/IbCKue 1eHCTBHA!

YMEHHUE MCIOJIBb30BaTh IMOCTABICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHMS, 4 TaKXKE B
KayecTBE OCHOBBI Uil ()OPMUPOBAHMS TUIOTE3bl MO MPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne OomblTa M0 IJJAHUPOBAHUIO, OpPraHM3allud M TPOBEJCHHUI0 YUYEHHUUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOJ0JIaTh 3a XOJOM IIPOLEcCca, CaMOCTOSITEIbHO IMPOTHO3HPOBATh €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS UM BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOIO OIIbITA,
UCCIIETOBaHMsI, COCTABIIATH OTUET O MPOJIesIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMpATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIUIO PA3IMYHBIX BUI0B U HOpM
MIPEICTABICHMS, TIOJYyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (HAy4yHO-NIONYJSpHAs JIATEpaTypa
XUMHUYECKOTO COJIepKaHMsI, CIpaBOYHbIE TOCOoOUs, pecypchl VHTepHeTa), KpUTHYECKH OILIEHUBATH
MPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE NPUMEHATH pa3IMYHble METOAbl U 3ampochl NpU MOUCKE M 0TOOpe HHpOpMAIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBIMOJIHEHUS y4eOHBIX M TO3HABAaTENbHBIX 3a/1ad
onpeAeNéHHOro THIA, NpUOOpeTeHHe omnbplTa B 00JacTH HCIOJIB30BaHUS HMH(OPMAIMOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIIAJICHHE KYJIbTYpOW AaKTUBHOTO HWCIIONB30BAHMS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJIbHYIO (OpMY MpeAcTaBieHus: HH(GOpMaIuu
U WUIIOCTPUPOBATh peIlaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (opmamu
rpauKu U UX KOMOMHAIUSIMU,

YMEHHE UCHOJb30BaTh M AaHATU3UPOBATh B Ipolecce Y4YeOHOW M HCCIEeN0BATEIbCKON
JEeSTeIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SCTBa M TPAaHCIIOpTa Ha
COCTOSIHUE OKPY’KAIOLIEH NPUPOTHON CPEJIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHsI 3a/1aBaTh BOIPOCHI (B X0J¢ Auayiora W (WIHM) AWCKYCCHUHU) TO CYIIECTBY O0OCYXIaeMoit
TeMbl, (HOPMYITHPOBATH CBOU MPETIOKEHHIS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHMsI NPEACTABIATH IOJYYEHHBIE PE3yJbTAaThl MO3HABATENIbHOM MAEATENbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeJaTh MPE3eHTALUI0 Pe3yIbTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOro OmbITa, JTAOOPATOPHOW pPAOOTHI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

yYMEHHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIILHOW U
HCCIIEIOBATENLCKOM JIEATENbHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4ETa OOLIMX
MHTEPECOB M COTJIACOBAHUS TO3UIUH (00CYkIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI,
KOOpJUHAIIMS COBMECTHBIX JEUCTBUH, OMpENEIeHHe KPUTEPUEB MO OICHKE KayeCcTBAa BHIMOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOSITENIbHO OINpEAENsaTh IeJn JAEATEeIbHOCTH, IUIAHUPOBATh, OCYILIECTBISATD,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTb, BHIOMpAaTh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelieHus] y4eOHbIX M MO3HABATENIBHBIX 3a/1a4, CAMOCTOSTEILHO COCTaBIIAThH
WIH KOPPEKTUPOBATH MPEAJIOKEHHBIM alrOpUTM JCHCTBUI TpPHU BBINOJHEHUU 3aJaHUN ¢ Y4ETOM
[IOJIyYEHUs HOBBIX 3HAHMH 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M pEaKUusiX, OLIEHUBATH
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBICHHOH 1€, YMEHHUE HCIIOJb30BaTh M aHAIU3UPOBATH
KOHTEKCTBI, [Tpe/ijlaraéMbl€ B YCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIBTATHBI

B cocTaBe npeaMeTHbIX pe3ysIbTaTOB [0 OCBOEHUIO 00s13aTEIBHOTO COJAEPKAHUS, YCTAHOBJIEHHOTO
TaHHOM (enepanbHON paboyell MporpaMMoOM, BBIIEISIOT: OCBOCHHBIE OOYYaIOUIMMHCS Hay4yHbIE
3HAHHSA, YMEHUS U CHOCOOBI EeHCTBUH, crenupuyeckue Uis IpeaIMeTHOW o0nacTu «XuMUs», BUIbI
JeSITeIbHOCTH 110 MOJYYEHHUIO HOBOT'O 3HAHMS, €0 HHTEPIpPETalMU, IPeoOpa30BaHUI0 U PUMEHEHUIO
B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.

K xoHily oOyueHus B 8 Kiacce rmpeIMeTHbIE Pe3yJbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPakaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHUI:

® pPACKpbIBaTh CMBICIT OCHOBHBIX XMMHUECKUX MOHITHIA: aTOM, MOJIEKYJ1a, XUMUYECKUN JIEMEHT,
IIPOCTOE BEILIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OJHOPOAHAas M HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAsl aTOMHas M MOJIEKYJsSIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs macca,
MaccoBasi JOJs XMMHMYECKOIO 3JEMEHTa B COEAMHEHUM, MOJIAPHBIH OO0BEM, OKCHJ, KHUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULATEIbHOCTb, CTENEHb OKUCJIEHMS, XHUMHYEcKas peaxius,
KIacCUpUKALUA pPEaKlHid: pPEeaKIMH COCIWHEHUS, PEaKIUU pa3jIOXKEHHs, PEeaKIHH 3aMelIeHHUs,
peakuuu oOMEHa, 3K30- M SHIOTEPMHUECKHE pEakluu, TEmaoBoH 3(Q(deKT peakuuu, sApo aroma,
JNEKTPOHHBIA CIIOM aToma, aToMHash OpOWTamb, paAuyC aTroMa, XMUMHUYECKas CBs3b, MOJIApHAS U
HEMnoJisipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBasl J0Jif
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

® WJUTFOCTPUPOBATH B3aWMOCBS3h OCHOBHBIX XMMHYECKUX TIOHSATHH M MPUMEHATH 3TU TOHSATHS
MIPU OTIMCAHUH BEIIECTB M MX MPEBPAIICHUH;

® WCMOJB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JI COCTaBICHHUS (OPMYJT BEIIECTB U YpaBHEHMIA
XMMHYECKUX PEAKIIUI;



® OIpeaesiTh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENICHb OKHUCICHUS
JIEMEHTOB B OMHApHBIX COEIMHEHMSAX, NPUHAUIEKHOCTh BEIIECTB K ONpENeNEHHOMY Kiaccy
coenHEeHUi 1o ¢opMynaM, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAs M WOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;

e packpeiBaTh cMbica Ilepuomnueckoro 3akona JI. WM. MeHngeneeBa: JI€MOHCTPUPOBAThH
[IOHUMAaHHUE IEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHMX AJIEMEHTOB OT UX IOJOXKEHUS B
Ilepuoguueckoit cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOIaJipo;

e ONUCHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy I[leproauueckoi cHCTEMBI XUMHUYECKUX
JIEMEHTOB: pPa3MyaTh MOHATHS «rjaBHas noxarpymna (A-rpymma)» u «1obounas noarpynna (b-
TpyIIa)», Mauble U OOJbIINE MEPUOJIBI, COOTHOCUTH 00O3HAUCHHSI, KOTOPhIE MMEIOTCS B TaOiuIe
«Ilepuonnyeckas cucrema xumudeckux odiemeHroB JI. M. MenzgeneeBa» ¢ 4YUCIOBBIMHU
XapaKTEepPUCTHUKAMU CTPOCHHSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, oOIee YHUCiIo
JIEKTPOHOB U PACHpeeNICHUE UX [0 IEKTPOHHBIM CIIOAM);

® KJIACCU(PHUIMPOBATH XUMUYECKUE HJIEMEHTHI, HEOPTAaHMUECKUE BEIIECTBA, XUMUYECKHE PEAKIINU
(10 YMCITy M COCTaBy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3P PEKTY);

® XapaKTepHU30BaTh (OMMCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJACCOB,
IIOATBEPKJasi ONHMCAHUE NPUMEpPAaMHM MOJIEKYJISIPDHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX
pEeaKuuii;

® IIPOrHO3MpPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

® BBHIUUCISTH OTHOCUTEJBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JOJIIO
XMUMHYECKOI'0 3JIEMEHTa 110 (GOpMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH
pacuéTel 110 ypaBHEHUIO XUMUYECKON peakluu;

® IIPUMEHATH OCHOBHBIE OIIEPALIMN MBICIUTEIBHOMN NEATENbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eH1Ee, CUCTEMATU3ALUIO, KIaCCU(DUKALNIO, BBISIBJICHUE IPUYMHHO--CIIEICTBEHHBIX CBSA3EH — JJIs
U3Y4YEHUsI CBOICTB BELIECTB M XMUMHUYECKHUX pEaKLUUH, €CTECTBEHHO-HAYYHbIE METO/bl IO3HAHUSA —
Ha0JI0IeHNe, U3MEPEHNE, MO/IETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN);

e CJIeI0BaTh MpaBUjIaM MOJIb30BaHUS XMMHUECKOMN MOCY10H U 1ab0paTOPHBIM 000PYJOBaHHUEM, a
TaK)Ke IpaBwiiaM oOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO NOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIECTB (BOAOPOIa
U KHCIIOpOJia), NPUTOTOBJIEHHWIO PACTBOPOB C OINpEAEIEHHOW MaccoBOW JoJie pPacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATH M IPOBOAWTH XMUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
IEJI0YEH ¥ KUCTIOT C MOMOIIBI0 UHIUKATOPOB (JTakMyc, heHON(PTaNIenH, METUJIOPAHK U JIPYTHUE).

K xoH1ly o0yueHus B 9 Kiacce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUA: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIA,
UOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUECKas peaklis, XUMUYEcKasl CBS3b, TEIJIOBON
3pdeKT peakuuu, MOjJb, MOJSAPHBIE  00BEM, pPACTBOp, DIEKTPOIMUTHI,  HEIIEKTPOJIHUTHI,
ANEKTPOIIUTUYECKAS TUCCOIMALIMS, PEaKIIU HOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOEe paBHOBECHE,
oOpaTuMble W HEOOpAaTUMbIE PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHCIIEHUE W BOCCTAaHOBJIEHUE, AJIJIOTPONHUS, aMPOTEPHOCTh, XMMHUYECKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMUECKAs), KPUCTAJUINUECKAsT PELIETKA, KOPPO3Us METAJIOB, CIIJIAaBBI,
CKOPOCTh XMMHUYECKOW PEaKLUH, IpeAesbHO gomyctuMas koHneHnTpanus [1JIK BemecTsa;

® JJUTIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHSATUH M NPUMEHSTHh 3TU IOHATHUSA
IIPY OIIMCAHWM BELECTB M UX IPEBPAIICHUN;

® JCMOJb30BaTh XMMHYECKYI0 CHUMBOJIUKY Ul COCTaBJIeHHS (DOpMys BEIIECTB W ypaBHEHUU
XMMHYECKUX PEAKIIUI;



® OMNpeAeNsATh BAJIEHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKHX D3JEMEHTOB B COEAMHEHMSIX
pa3IMYHOTO COCTaBa, IPUHAJIEKHOCTh BEHIECTB K OINPEAEIEHHOMY KJIAcCy COEAVMHEHUH 110
dopmynaM, BHI XHMHYECKOW CBs3M (KOBaJCHTHAs, MOHHAs, METAJUINYECKas) B HEOPTaHUYECKUX
COCMHEHMIX, 3apsij HOHA IO XHUMHUYEecKoi (opmyne, XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOIO BEILIECTBA;

e packpeiBaTh cMbici [lepuoguueckoro 3akona /. M. MenneneeBa n J1E€MOHCTPUPOBATH €rO
MOHMMAaHMEe: OIKCHIBATH U XapakTepu3oBarh TabiauuHyro Qopmy Ilepuoanueckoii cucremsl
XUMHAYECKHX 3JEMEHTOB: pasziNuaTh MOHATUS «rJaBHAasg moArpynna (A-rpynma)» U «1mododHas
noarpynna (b-rpymnmna)», Maible 1 00JbLINE MEPUO/IbI, COOTHOCHTH 0003HAUEHUsI, KOTOPBIE UMEIOTCS B
NEPUONYECKON TabiMuIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS AaTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj siApa, O0IIee YUCIO AJIEKTPOHOB U pacHpeesieHne UX MO 3JIEKTPOHHBIM
CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB 3JEMEHTOB M UX COCJAMHEHHH B
npezaesiax MajablX IEPUOJIOB U TJIABHBIX MOATPYIIl C YYETOM CTPOEHUS X aTOMOB;

® KJIACCU(PHUIMPOBATH XUMUYECKUE HJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUYECKHE PEAKIINU
(Mo yHMCcy M COCTaBy y4YacTBYIOIIMX B PEAKUUHU BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 MU3MEHEHUIO
CTETeHeW OKUCIICHUS XUMHUECKUX DIIEMEHTOB);

® XapaKTEepH30BaTh (OMHCHIBATH) OOIIME M CHENH(PUISCKHE XMMUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOJTBEP)KJasi ONHUCAHWE NPUMEpPAaMH MOJEKYJSIPHbIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

® COCTaBJISTh YPAaBHEHUS JIEKTPOIUTHUUECKOMN JUCCOLUAMHN KUCIIOT, LIEJI0UEl U COJIeH, MOoIHbIe
U COKpalll€éHHbIE ypaBHEHHUS peaklUuil HOHHOIO OOMEHa, YpaBHEHMs peakluil, MOATBEPKIAOLINX
CYILIECTBOBAHUE '€HETUYECKON CBSI3U MEXIY BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

® pACKpbIBaThb  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHUIl  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

® [IPOTHO3MPOBATH CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTU
MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

® BBHIUUCISTH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISPHYIO Macchl BELIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEHTa 10 GopMylie COeIMHEHUS, MAaCCOBYIO JIOJIFO BEILIECTBA B pACTBOPE, IPOBOAUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKON peakluu;

e CoOMIOAaTh MpaBUiIa MOJIb30BAHHS XUMUYECKOH NOCyI0i U J1abopaTOpHBIM 000PYI0BaHHEM, A
TaKke MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLIMSMHU I10 BBITOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOJTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

® [POBOAMUTH pEaKIMM, TOATBEP)KIAIONIME KadeCTBEHHbI COCTaB pAa3jMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpoMuUa-, HOAUA-, KapOoHaT-, ocdar-, CHIHKaT-, Cyabdat-,
TUAPOKCHU/I-MOHBI, KATUOHBl AMMOHMSI U HOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

® TIPUMEHATH OCHOBHBIE ONIEPALIUN MBICIUTEIBHON AEATEIbHOCTU — AHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, BBISIBJICHUE IPUYMHHO-CIEICTBEHHBIX CBSA3€H — JUIS U3Y4YEHUS CBOMCTB
BEUIECTB M XUMHYECKHMX pEaKIHMi, €CTEeCTBEHHO-Hay4YHbIE METObl IO3HAaHUS — HaOJIOJIEHHE,
U3MEpEeHue, MOJIEIIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
N HaumeHoBaHue pa3jieioB u Komriecrso tacon JuaekTpoHHbIe (UU(pOBbHIE)

n/n TeM NpPorpamMMbl Bcero pa 6()I§2?Tpom’m’le pa 6£E?KT"quK"e o0pa3oBaTejibHbIE PeCypPChI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHATUHSA
1 Xumus — BakHas 00J1acTh } Bubmorexa [IOK

1 €CTECTBO3HAHMS M MPAKTHUYECKOM 5 2 https://m.eds00.ru/7f41837¢

JIeSITeIIbHOCTH YeJIOBEKa

1 BemecTBa 1 xumMuueckue 15 1 bu6mmoreka [JOK

2 peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pasznen 2.BaxHeiilme npeacTABUTEIM HEOPTaHUYECKUX BellleCTB
2 Boznyx. Kucnopog. [lonsitue 6 bu6nuorexa [IOK

| 00 okcuaax https://m.edsoo.ru/7f41837c
2 Bogopoa.Ilonsarue o kucnorax 8 1 bubnuorexa [JOK

2 U COJISX https://m.edsoo.ru/7f41837c
2 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

3 OCHOBAHHSX https://m.edsoo.ru/7f41837c
2 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK

A4 HEOPraHUYECKUX COSTMHCHUI https://m.edso0.ru/7f41837c
Hroro mo pazmeny 30

Pasznea 3.I1epuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PC€aAKIIMH

[Iepuonnueckuii 3aK0H U
3 Tlepmommyeckas cucreMa 7
A XUMHYECKHX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma
XuMHYecKas CBS3b.

OKHUCIIUTENBHO- 8 1
BOCCTAHOBHUTEIIbHBIC PEAKIIHN

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

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

bu6mmoreka [JOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c¢
PeszepBHOE Bpems 3 ]_5H6HH0TeKa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m | NporpaMmsbl Bcero Kontpoa, Hpaxrmye o0pa3oBaTe/IbHbIE
Hble pa0oTbl  cKHe padoThI pecype
Pa3nes 1.BemecTBo U XMuMHYeCKHe peaKkIul
1. [ToBTOpEeHME U yriaybieHue 3HaHUH 5 1 bubnnorexka HOK
1 OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
1. OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
2 peakuuit https://m.edso0.ru/7f41a636
1. DNEeKTPOIUTUYECKAS JUCCOLUALIMS. 8 1 1 bubnmnorexka HOK
3 XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2.HemeTanibl M UX COeINHEHUS
2. OO61as xapakTeprUCTUKa XUMUYECKUX 4 1 bubnmnorexka HOK
1 anemeHTOB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
5 OOm1ast xapakTepUCTHKA XHMHECKHX Bubmorexa [IOK
2 onementos VIA-rpynmet. Cepa u e 6 https://m.eds00.ru/7f41a636
COEJIMHEHUs
5 OO11ast xapaKTepUCTHKA XUMUYECKHX Bubmorexa [IOK
3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edso0.ru/7f41a636
COEIMHEHUS
5 OOm1ast XapaKTePUCTHKA XUMHYECKHIX } Bu6motexa LIOK
4 aneMeHToB |V A-rpynnsl. Yriepoa v KpeMHUIR 8 1 2 https://m.edsoo.ru/7f41a636
U MX COCTMHEHHSI
Hroro mo pazueny 25
Pa3znen 3.MeTasiibl 1 MX COEIMHEHUS
3. OO011e cBOIiCTBA METAILIIOB 4 BrbmroTexa LIOK
1 https://m.edso0.ru/7f41a636
3. Baxkuelinme MeTayuibl 1 UX COEIUHEHUS 16 1 2 Bubmuorexa LIOK
2 https://m.edso0.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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazueny 20
Pa3znen 4. Xumus 1 oKpyskaomas cpeia
4, BemiecTBa 1 MmaTepuansl B KU3HU 3 bubmuorexa [JOK

1 9eIoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe Bpems 3 buGnnorexa LIOK

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




IHOYPOYHOE IIJNTAHUPOBAHHUE

8 KJIACC
KosanyectBo 4yacos Jlara DJIeKTpOoHHbIe U pPOBbIE
o/ Tema ypoka Beero Kontpoabneie Ilpakruyeckue O o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiab XuMuM B )KU3HU bu6nmoreka [IOK
yenoseka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 ITonsatue o MeTomax MO3HAHUS B XUMUHU bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
3| paomes s naSaperomm s TpWENSL SOpemEr Bu6muorera LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAaHHEM
4 Yucteie BemecTBa U cMech. CIocoObl bubnunoreka LIOK
pasjeeHus cMeceit https://m.edsoo.ru/ff0d26ca
5| cutoceh (s mprmmep STt TopaporTIOl BuGworerca LIOK
https://m.edsoo.ru/ff0d28c8
COIIN)»
6 ATOMBI M MOJIEKYJTBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) bubmmnoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXKHBIE BEIIECTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorera [IOK
https://m.edsoo.ru/ff0d2d50
L g et et sy Bumorea 110K
0 ’ https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
1 OTHOCHTENIbHAS aTOMHAS Macca. but6mmoreka [IOK
1 OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 1018 XUMHYECKOI'0 2JIeMEHTa B bubnunoreka LIOK



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
https://m.edsoo.ru/ff0d323c

COCOAUMHCHNU

https://m.edsoo.ru/ff0d350c

KomnuectBo BemecrBa. Moisib. Mosipaast
Macca

dusznyeckrue U XUMHUYECKHUE SIBIICHUS.
XuUMHYECKash PeaKIus

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d5230

bubnunoreka LIOK
https://m.edsoo.ru/ff0d37fa

[Ipu3Haky U ycioBUS MPOTEKAHUS
XAMHYECKUX PEaKIUn

3aKOH COXpaHEHUsI MaCChl BEIIECTB.
XUMUYECKUE YpaBHEHHS

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubnunoreka LIOK
https://m.edsoo.ru/ff0d3b88

Brruncnenus KOJIMYECTBA, MacCChl BCIICCTBA
110 YPaBHCHUSAM XUMHWYCCKUX peaKuHﬁ

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMU4eCKUX peakiui
(coenuHenus, pa3oKeHHs, 3aMEIICHU,
oOMeHa)

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sumukiIoneauct. O0o00IEeHne u
CHUCTEMATH3aLMs 3HAHUH

bubmuoreka [{OK
https://m.edsoo.ru/ff0d40c4

KonTtponsHas pabora Nel o treme
«BemiecTBa U XUMUYECKUE PEAKIIUI

Bozmyx — cmech razos. Coctas Bo3ayxa.
Kucnopoa — sneMeHT u mpocToe BEemecTBO.
O30H

dusnueckre 1 XUMUYECKHE CBOMCTBA
KHCII0poJia (peakiuy OKUCIICHUS, TOPCHHE).
ITousarue 06 okcumax

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4290

bubnuoreka [{OK
https://m.edsoo.ru/ff0d448e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4614

CriocoObl osTy4yeHHs KUCIOpoaa B
naboparopuu U npomsbinuieHHOCTH. [IpumeHeHue
KHCII0poJia

bubmuoreka [{OK
https://m.edsoo.ru/ff0d497a

TemnoBoit 3¢ ekt XuMUIECKO peakiuu,
MOHATHE O TEPMOXUMHYECKOM yPaBHEHUH, DK30-
U DHAOTEPMUYECKUX PEAKLIUAX

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4790

TornuBo (HedTh, yroiab U METaH).

bubnunoreka LIOK



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
https://m.edsoo.ru/ff0d4790

3arpsi3HeHne BO3/IyXa, COCOOBI €ro
PEOTBPALICHUS

[TpakTuyeckas padora Ne 3 o Teme
«[Tomydenue u cobupanue KUCIOpoa,
W3yYEHHUE ETO CBOMCTB)»

Bomopoa — aneMeHT u npocToe BelecTBO.
Haxosxenue B npupojie

https://m.edsoo.ru/ff0d4c4a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4ae2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4dd0

dusnuecKkue U XUMUYECKHUE CBOMCTBA
Bojopoaa. [IpuMeHenue Bogopoaa

ITonsaTHE O KHCIOTAX U COJIX

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka LIOK
https://m.edsoo.ru/ff0d50d2

Crnioco0bl nostydeHust BOAOpoJa B
nabopaTopuu

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padbora Ne 4 o Teme
«[lonmydyenne u coOupanue BOIOPOIa, H3YICHHE
€ro CBOMCTB»

bubmuoreka [{OK
https://m.edsoo0.ru/ff0d4f42

MomnsipHblii 00bEM ra3oB. 3ak0oH ABOTapo

Brrunciaenus o0néMa, KOJIM4ecTBa
BEILECTBA ra3a Mo €ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIH 00BbEMY

Brrunciienus 00bEMOB ra30B 1O
YPaBHEHUIO PEAKIIMHU Ha OCHOBE 3aKOHA
06’I)éMHI)IX OTHOIHGHI/Iﬁ Tra30B

du3nyecKkue U XMuMHUUECKHE CBOMCTBA BOIbI

CocraB ocHoBaHwuii. [Tloustue 00
WHJUKATOpax

bubnuoreka [{OK
https://m.edsoo.ru/ff0d542e

bubnuoreka [{OK
https://m.edsoo.ru/ff0d55a0

bubnuoreka [{OK
https://m.edso0.ru/ff0d5708

bubmuoreka [{OK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

Bona xak pactBoputens. HachilieHnbie 1
HEHACHIIICHHBIC PacTBOPHI. MaccoBas 10
BEILIECTBA B PACTBOPE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5b40

[TpakTuyeckas pabora Ne 5 o Teme

bubnunoreka LIOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

«[IpuroroBienue pacTBOPOB C ONpeAEIEHHON
MacCOBOM J0JIEH pACTBOPEHHOIO BELIECTBA»

KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/ff0d5eba

bubnunorexa LIOK
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiacCupUKaLus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCHUJIOB

bubnmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e

OcHoBaHus: cOCTaB, Ki1accupUKaIus,
HOMEHKJIaTypa

[losyyeHne u XUMHYECKHE CBOWCTBA
OCHOBaHUMI

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIATypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee2

[TonydyeHnue U XUMHUYECKUE CBOWCTBA
KHCIIOT

Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI
MOJTyYeHUs, XUMUYECKUE CBOMCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff0dfee2

bubmmnoreka HOK
https://m.edsoo.ru/00ad9474

ITpakTryeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«OCHOBHBIE KJIACCHl HEOPTraHMYECKHUX
COCTUHEHUIN)

I'eneTnueckas cBs3p MEKY KilaccaMmu
HEOPraHUYECKUX COCIMHEHU

OO000I1IIEeHNE U CUCTEMATH3AIINS 3HAHUH

bubmmoteka IIOK
https://m.edso0.ru/00ad9b7c

bubnunorexa LIOK
https://m.edso0.ru/00ad9a50

but6mmoreka [IOK
https://m.edso0.ru/00ad9cb?2

KonrtponsHast pabora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeuHeHun"

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ela

[TepBbie MOMBITKY KIACCHPUKAITUN
XUMHYECKUX 3J1eMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX DJICMEHTOB

but6mmoreka [IOK
https://m.edso0.ru/00ad9ffa
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[Tepuonuueckuii 3akon u Ilepronnueckas
crucTemMa XuMu4deckux annemeHToB 1. 1.
Menneneena

bu6nmoreka [IOK
https://m.edso0.ru/00ada52c

[lepurozpl, TPyMIIbI, MOATPYIIIHI

Crpoenune atToMoB. CocTaB aTOMHBIX SJIEP.
N3otonbl

bu6nmoreka [IOK
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK
https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB [lepuoguueckoit cucremst /1. U.
Menneneesa

bubnunoreka LIOK
https://m.edsoo.ru/00ada6bc

XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA
0 ero noJjiokeHuto B [lepuoanueckoit cucreme
J. 1. MeHnaeneeBa

bubnunoreka LIOK
https://m.edso0.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3ButTHs Hayku U npaktuku. /1. 1. Mennenees
— Y4€HBIN, NeAaror U rpakJIaHuH

DNEeKTPOOTPULIATEIbHOCTh ATOMOB
XAMHYECKHUX JIEMEHTOB

bubnunoreka LIOK
https://m.edso0.ru/00ada96e

bubmmoteka IIOK
https://m.edsoo.ru/00adaab8

HMonHasg xumuueckas CBSI3b

KoBanentHas MNoJrsipHad XUMHUYCCKasa CBA3b

bubnuoreka [{OK
https://m.edsoo.ru/00adac34

bubmmoteka IIOK
https://m.edsoo.ru/00adaab8

KoBanentHas HCTIOJIAPpHAA XUMUYICCKasd
CBA3b

CreneHp OKUCICHUA

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaxkiuu

bubmuoreka [{OK
https://m.edsoo.ru/00adaab9

bubmuoreka [{OK
https://m.edsoo.ru/00adae28

but6mmoreka [IOK
https://m.edsoo0.ru/00adb076

OKHCIUTEIN U BOCCTAaHOBHUTEIN

bubnunorexa LIOK
https://m.edso0.ru/00adb076

Kontponbras padota Ne4 o teme
«Ctpoenne aroma. XUMUYECKasi CBS3bY

but6mmoreka [IOK
https://m.edso0.ru/00adb486
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6 PesepBHbIil ypok. O60011IeHIE 1 1 bubnuorexa [JOK

6 CHCTEMaTH3aIlus 3HAHHUI https://m.edsoo.ru/00adb33c
6 PesepBHelit ypok. O000IICHHE 1 1 bubmmoreka [JOK

7 CHCTEMaTH3alKs 3HAHHUIHA https://m.edsoo.ru/00ad9ch?2
6 PesepBubIil ypok. O600111IeHIE 1 1 bubmuorexa [IOK

8 CHCTEMaTH3aIlus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne Jara | nudpposbie
Tema ypoka
n/n yp Bcero KO';TPO‘]"’ HpaﬁKTqu u3ydyeHusi o0Opa3oBaTe/ibHbIE
Hble padoThl | CKHe padoThl pecypebl
Ilepuonnueckuii 3akoH. [lepuonnueckas
1 CI/ICTGME XI/II1[\4quCKI/IX SHGMGHTOI; Z[HI/I 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2  XUMHYECKHUX 3§CM6HTOB MEPBBIX TPEX 1 bubmorexa LHOK
PBRIX TP https://m.eds00.ru/00adb6b6
MEPUOJIOB
Knaccudukanus 1 HOMEHKIATypa Bu6moreka [JOK

3 1 i
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunasl xuMuueckoii CBA3U U TUIBI 1 bu6nmoreka LIOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact

Konrtponsnas padora Nel o teme

5 «lIloBTOpeHue u yriyoieHne 3HaHUN 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

Knaccugukaius XuMUuecKux peakiui no bubmuoreka [IOK

6 1 :
pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0

[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7  peakuun. [lonstue E TOMOTE€HHBIX U 1 bubmorexa HOK
PCAKIUTH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOopsI, BIUSAIOIIKNE HA CKOPOCTh 1 bubmuoreka [JOK
XMUMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bubnunorexa LIOK

9 1 }
peakium https://m.edsoo.ru/00adcade

1 Teopus dIEKTPONIUTUIECKOU 1 bubmuotexa [JOK

nucconuanui. CUIbHEBIE U cl1a0bIe

https://m.edsoo.ru/00adcd68
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OJICKTPOJIUTEI

HNounble ypaBHEHUS peaKInid

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHH B CBETE MPEICTABICHUI 00
AIEKTPOJIUTUYECKON JUCCOLIHAIITT

XUMHYECKHE CBOMCTBA COJIEH B CBETE
MPEACTABICHUH 00 AIEKTPOTUTHUECKON
IUCCOLIMAIINT

Ilonstue o TUAPOJIU3C coJieit

bubnmoreka [IOK
https://m.edsoo.ru/00add448

bub6nmmoreka [IOK
https://m.edsoo.ru/00add5d8

bubnuoreka [IOK
https://m.edso0.ru/00add8b2

bubnunoreka LIOK
https://m.edsoo.ru/00add9d4

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

bubnunoreka LIOK
https://m.edsoo.ru/00addd12

[TpakTuueckas padota Ne 1. «Pemenue
IKCIIEPUMEHTAIBHBIX 33129

KonTtponbHas padora Ne2 no teme
«DNEKTPONUTHYECKAs TUCCOIHAIIHS.
XUMUYECKUE PEAKIIHH B PACTBOPAX)»

OO6m1as XxapakTepucTHKa rajJoreHoOB.
XUMUYEeCKHE CBOWCTBA HA MPUMEPE XJI0pa

bubnuoreka [IOK
https://m.edsoo.ru/00addbfa

bubmmoteka IIOK
https://m.edsoo.ru/00addec0

bubmmoteka IIOK
https://m.edsoo.ru/00addfe2

XnopoBogopoa. CoJisiHast KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

bubmmoteka IIOK
https://m.edsoo.ru/00ade104

[TpakTiueckas padota Ne 2 o reme
«[lonmy4yeHue coyssHON KUCIIOTBI, U3yUEHHUE €€
CBOMCTB»

Brerancnenns nmo YPaBHCHHUAM XHUMHUYCCKHUX

peakiuii, eciii OJIMH U3 PEareéHTOB JaH B
N30BITKE

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

but6mmorekxa [IOK
https://m.edsoo.ru/00ade488

OO6mras xapakTepucTuka 3J1eMeHTOB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAM(UKALIUYU CEPHI. bubmuoteka [JOK
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Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoje. XMMHUYECKHE CBOUCTBA CEPhI

CepoBogopoi, cTpoeHHE, (PU3HUECKUE U
XUMHUYECKHE CBOICTBA

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

bubnunorexa LIOK
https://m.edso0.ru/00ade802

Oxcunpl cepol. CepHas KUCIIOTA,
(u3nUecKre U XUMUYIECKUE CBOHCTBA,
MIPUMEHEHUE

bubnunoreka LIOK
https://m.edsoo.ru/00adea28

XVMUYECKUE pPeaKlluy, JIexKalllue B OCHOBE
MIPOMBIIIJICHHOTO CI0C00a MOTy4YeHUs CEPHOI
KHCIOTHI. XUMHUYECKOE 3arpsi3HeHHE
OKpY>Karollen cpelibl COEJUHEHUSIMU CEPbI

Briuucienne MaccoBOM J0JU BBIXOOA
MPOYKTA PEAKIINKU

bubnunoreka LIOK
https://m.edsoo.ru/00adec8a

bubnunoreka LIOK
https://m.edsoo.ru/00adec8a

OO0m1as xapakTepucTuka 3J1eMeHToB VA-
rpymibl. A30T, pacClipOCTpaHEHUE B IPUPO/IE,
¢bu3nyecKkrue 1 XuMUYECKHE CBOMCTBA

AMMHUak, ero Gpu3NUecKue 1 XUMHYECKUE
CBOMCTBA, IOJIyYEHUE U IPUMEHEHUE

bubnunoreka LIOK
https://m.edsoo.ru/00adecab

bubmmoteka IIOK
https://m.edso0.ru/00adf004

[TpakTuyeckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, U3y4eHue ero
CBOMCTB»

bu6nmorexa LIOK
https://m.edso0.ru/00adf180

A3oTHas KucioTa, e€ husndeckue u
XUMHUYECKUE CBOUCTBA

Hcnonp30BaHne HUTPATOB U coJieit
aMMOHUS B KQU€CTBE MUHEPATIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE
OKpY’Karolllel cpeibl COeAMHEHUSIMU a30Ta

bubnuoreka [{OK
https://m.edso00.ru/00adf306

bubmuoreka [{OK
https://m.edsoo.ru/00adf518

®docdop. Oxcua pochopa (V) u
dbocdopHas kucnora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOTyYCHUE

but6mmorexa [IOK
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue pocharoB B kauecTBe
MUHEpAIbHBIX YA00peHHid. 3arps3HeHue

but6mmoreka [IOK
https://m.edso0.ru/00adfc20
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MIPUPOJTHOM cpebl hochaTaMu

Yriepon, pacupocTpaHeHUE B IPUPO/IE,
(bu3HUecCKre U XUMHUYIECKUE CBOHCTBA

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHUYECKHUE CBOUCTBA. DKOJIOTHYECKUE

poOJIEMBI, CBA3aHHBIE C OKCUIOM YIiepoa
(V)

bubnmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnmoreka [IOK
https://m.edsoo.ru/00adfebe

VYrospHasg KUcoTa U €€ coJin

[IpakTuueckas padora Ne 4 o reme

"[lonyuenue yraekucioro ra3za. Kauectsennas

peakmus Ha KapOoHaT-HOH"

HepBOHa‘IaJ'ILHHG MOHATHS 00
OpPraHn4Y€CKUX BCHICCTBAX KAK O COCANMHCHUAX

yriepoga

bubnuoreka [{OK
https://m.edso0.ru/00ae006¢c

bubmuoreka [IOK
https://m.edso0.ru/00ae027e

bubnuoreka [{OK
https://m.edso0.ru/00ae054e

erMHI/Iﬁ H €0 COCOINHCHUA

[IpakTuueckas padbora Ne 5. Pemenue
SKCIEPUMEHTANIbHBIX 33]a4 110 TEME
«Baxuelnme HeMeTaUIbEI U UX COEIUHEHUS

KonTtponbHas padora Ne3 o Teme
«BaxHeiine HeMeTaIbl U UX COeAMHEHUS»

bubnuoreka [{OK
https://m.edso0.ru/00ae080a

bubmmoteka IIOK
https://m.edso0.ru/00ae0bf2

bubmmoteka IIOK
https://m.edso0.ru/00ae0e18

OO11ast XapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJUIOB. MeTajueckas
CBS3b U METAJNINYECKAsi KPUCTAININYECKAs
pemérka. @uU3nyecKue CBOWCTBAa METAIIJIOB

XUMHUYECKHE CBOMCTBA METAIJIOB.
DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN
METaJIOB

but6mmoreka [IOK
https://m.edsoo0.ru/00ael103e

bubnuoreka [{OK
https://m.edso00.ru/00ae1156

O611me cnocoObl MOTYyYSHHSI METAJLIOB.
CnuiaBel. Beruucienus no ypaBHEHUSAM
XUMUYECKHX PEaKIUii, €ClIi OJMH U3

bubnunoreka LIOK
https://m.edso0.ru/00ae1156
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PE€ArcHTOB COACPIKUT IPUMECHU

ITonsarue o KOppO31MHU METAJIJIOB

[llenounbie MeTaJIbI

bubnmoreka [IOK
https://m.edso0.ru/00ae1278

bubnunoreka LIOK
https://m.edso0.ru/00ael14h?2

OKCI/I[[BI U TUAPOKCHUABI HATPUA U KAJIUA

[Ilenouno3eMeNbHbIE METAJIIbI — KAIBIIUN
W MarHui

bub6nmmoreka [IOK
https://m.edso0.ru/00ae14b?2

bubnunoreka LIOK
https://m.edso0.ru/00ae15e8

Bakueiinme coeqMHEeHN KaJILIUS

bubnunoreka LIOK
https://m.edso0.ru/00ae15e8

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

JKECcTKOCTEH BOABI U CIIOCOOEI €6
yCTpaHEHUs

bubnunoreka LIOK
https://m.edso0.ru/00ae1886

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkocTh BOJBI U METO/BI €€ ycTpaHeHus"

ATIOMUHUN

bubnuoreka [{OK
https://m.edsoo.ru/00aelae8

bubmmoreka IIOK
https://m.edso0.ru/00aelc64

AmdoTepHbIe CBOMCTBA OKCHIA U
TMJIPOKCHUIA

bubnmnorexa LIOK
https://m.edso0.ru/00aelc64

Keneso

Oxcupl, THAPOKCHIBI B coitu xkene3a (1)
u xenesa (I11)

bubnuoreka [{OK
https://m.edso00.ru/00ae1d86

but6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

O0001eHne 1 cUCcTEMaTU3aINS 3HAHUI

[TpakTuueckast paborta Ne 7. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxuelnnime MeTayibl 1 KX COCIUHEHUS)

bubnunorexa LIOK
https://m.edso0.ru/00ae3de8

Brraucnenus no YPaBHCHHUAM XUMHUYCCKUX
peaKHHﬁ, CCJIM OAWH U3 pCarcHTOB OdaH B

but6mmoreka [IOK
https://m.edso0.ru/00ae1750
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M30BITKE W COACPIKUT TIPUMECH.
Brrunciienuss MaccoBoil J0JIM BbIXO/1a
MPOIYKTA PEaKIHH
1 6 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
6 KonTtponsnast padora Ne4 o reme 1
2 «BaxxHeie MeTauIbl 1 UX COCTUHCHUSD)
6 BemiecrBa 1 MaTepualibl B MOBCETHEBHOM 1 bu6mmoteka [JOK
3 KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
6 XUMHYECKOE 3arpsi3HEHUE OKPYKaIOIIeH 1 bubmmoreka [JOK
4 cpebl https://m.edsoo.ru/00ae4270
6 Ponb xumum B perieHnH SKOJI0IrMUECKUX 1 Bbu6moteka [JOK
5 pobeM https://m.edsoo.ru/00ae4270
6 PesepBusiit ypok. O60011IeHNE U 1 bu6nmorexa LIOK
6 cUCTEMaTU3alUs 3HAHWI https://m.edso0.ru/00ae0dOa
6 Peseprubiit ypok. O60011eHIE U 1 bubmuoreka [IOK
7 CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
6 PesepBHblit ypok. O6o01IeHNE U 1 bubmuoreka [IOK
8 cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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