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IHHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH NpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTaHUS M ¢ YYETOM KOHICTIUH MPEnojaBaHusl y4eOHOro npeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamma Mo XMMHUH TaéT MPEACTABICHHE O IEeIISIX, OOMIeH CTpaTerun 00yUYCeHHUS, BOCIIUTAHHS U
pa3BUTHS OOYYAIOIIUXCSI CPEACTBAMH Yy4eOHOTO MpEAMETa, YCTAaHABIMBACT O0SI3aTEIBHOE MPEAMETHOE
CojIep)KaHue, MpeayCMaTPUBACT paclpe/eeHle ero Mo KjiaccaM M CTPYKTYPHUpPOBaHHE IO pasjeinaM U
TeMaM MpPOrpaMMbl [0 XHMHH, OINpPEIEIsIeT KOJMYSCTBCHHBIC M KAYCCTBCHHBIC XapaKTEPHCTHKU
COZIEP)KAHUS, PEKOMCHIYEMYIO IMOCICI0OBATEIbHOCTh M3YUYCHHUSI XHUMHH C y4ETOM MEXKIPEIAMETHBIX U
BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTrO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarommxcs,
oIpeessieT BO3MOKHOCTH TPEMETa JUIs pead3aui TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakkKe TPeOOBaHUN K
pe3yiabTaTamM 06yquH51 XMMUHU Ha YPOBHE Heﬂeﬁ HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB yqe6H0-
M03HABATEIILHOM JAEATEIBHOCTH 00YYAIOIIETOCS 110 OCBOCHHIO YI€OHOTO COIECPKAHHS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW i (DOPMHUPOBAHHS MHUPOBO33PCHHS OOYYaIOUIErocs, €ro
MPEJICTABICHUH O MAaTepPHaIbHOM €IUHCTBE MHpA, BAXKHYIO POJIb HIParOT (OPMHUpPYEMbIE XHMHUCH
MPEJICTABJICHUS O B3aMMOIIPEBPAIIICHUSAX SHEPTUU B 00 SBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS
TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUECKOU, MUIIICBON U
9KOJIOTHUECKON 0€30MacHOCTH, TIPOOIIEM 3/IpaBOOXPAHCHUSI.

N3yueHne Xxumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTHSI W (HOPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 00IIeH U (YHKUMOHAIBHONW IPaMOTHOCTH;

BHOCHT BKIIaJ] B (JOPMHPOBAHNE MBIIIUICHUS M TBOPUYECKUX CITOCOOHOCTEH 00y4JaroNXCs, HABHIKOB
WX CaMOCTOSITETbHOW Y4YeOHOW JeATeIhbHOCTH, 3KCIEPUMEHTAIBHBIX W HCCIEeNOBATENLCKAX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATEIbHOCTH;

3HAKOMHT CO CIEMU(HUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO B3MUIsAa Ha
€IMHCTBO TIPUPOJBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarmoM B (POPMUPOBAHWU €CTECTBEHHO-
HAY4YHOU 'PaMOTHOCTH O0YYarOLINXCs;

croco0cTByeT (hOPMUPOBAHHIO IEHHOCTHOTO OTHOILICHHS K €CTeCTBEHHO-HAYYHBIM 3HAHHSM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa30BaHUE O0YUAFOIIUXCS.

[annpie HarpaBieHus: B 00yUYeHHH XUMHUH 00ECIIEUHBAOTCS criequ(UKoil conepkanusi yaeOHOro
npeaMeTa, KOTOPBIN SBISIETCS MEAarorHYecKy aJlalTHPOBAaHHBIM OTpa)KeHHEeM 0a30BOH HAyKH XMMHH Ha
ONpEEeNEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs OpPUCHTHPOBAH Ha OCBOCHHE
00y4JaloMMHCS CHUCTEMBI TEePBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTAEIBHBIX 3HAYNMBIX MOHATHH OPTraHUYECKOH XUMHH.

CTpyKTypa coliep:KaHusl MPOrpaMMBbI [0 XUMHUHU CHOPMHUPOBAHA HA OCHOBE CUCTEMHOT'O MOJIX0/Ia K
e€ u3yuenuto. ComepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUN O XUMUYECKOM AIIEMEHTE U BEILECTBE U
CUCTEMBI MTOHIATUN 0 XUMHUYECKOH peaknuu. O0€ 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITUITY
MOCIIEOBATENILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTABICHUN Pa3HOTO YPOBHSA:

— a@TOMHO-MOJICKYJISIDHOTO YUCHU KaK OCHOBBI BCETO €CCTCCTBO3HAHUSA,
- Hepnozmqecrcoro 3aKOHa I[ n. MeHI[eJ'IeCBa KaK OCHOBHOI'O 3aKOHa XMMHUU,
— YUC€HHA O CTPOCHUHU aTOMa U XUMHYECKON CBA3H,

- HpCI[CTaBJ]CHI/Iﬁ 00 BHCKT’pOJII/ITI/I‘leCKOﬁ Aucconuranvm BEUIECCTB B paCTBOpPAX.



TeOpeTI/I‘{eCKI/IC 3HAaHHA pacCMaTPUBAIOTCA HAa OCHOBC SMIIUPUYCCKHU MOJTYUCHHBIX U OCMBICJICHHBIX
(baKTOB, Pa3BUBAIOTCH MMOCICAOBATCIIBHO OT OAHOI'O YPOBHA K APYTOMY, BBIIIOJIHASA (1)yHKHI/II/I 00BSICHEHHS
U MPOrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH OPAKTUYCCKOTO MNPUMCHCHUA U TMOJYUYCHUA
N3y4acMbIX BCUICCTB.

OcBocHHE MPOrPaMMBbI 110 XHMHHU CITIOCOOCTBYET (hOPMHUPOBAHHIO MPEICTABICHUS O XUMUYCCKOH
COCTAaBJISIIONICH HAYYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPOJBI, IEHHOCTHOT'O OTHOIICHUS K
HAay4YHOMY 3HAHUIO W METOJaM MO3HAHUA B Hayke. M3ydeHue XUMHUHU MPOUCXOIUT C MPUBJICUCHHUEM
3HAHWW W3 paHee M3y4YeHHBIX YUeOHBIX mpeaMeToB: «Okpyxamomuit Mupy», «bruomorusa. 57 kimacce» u
«Du3zuka. 7 kiacey.

IIpy wm3ydeHMH XWMHHA TPOUCXOAWT (OPMHUPOBAHWE 3HAHWN OCHOB XHMHYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON NEATCTLHOCTH HYeIOBeKa W KaK OIHOTO W3
KOMITIOHEHTOB MHPOBOH KyNbTyphl. 3amadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHYECKAX 3HAaHWA — BaXHEWINX (DaKTOB, IMOHATHH, 3aKOHOB W TEOPETUYECKUX MOJIOKEHHUH,
JIOCTYIHBIX OOOOIICHUY MHPOBO33PEHYECKOI0 XapakTepa, s3blka HayKW, B MPHOOIICHUU K HAyYHBIM
METOAaM ITO3HAHUSA HpI/I I/I3y‘IeHI/II/I BCIICCTB U XHUMHNUYCCKHUX pCaKHHﬁ, B (l)OpMI/IpOBaHI/II/I n pa3BI/ITI/II/I
MO3HABATEIBHBIX YMCHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HUCCIIEA0BATEIbCKON
JIeSITEIbHOCTH, OCBOCHHH TTPaBHII 0€30MacHOTO 00paIeHns ¢ BEMIECTBAMH B IIOBCEHEBHOM JKHU3HU.

[Tpu n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TPUOOpEH
TaKue LeNH, KaK:

— (opMupoBaHHE HWHTEIEKTYQIBHO Ppa3BUTOM JIMYHOCTH, TOTOBOW K C€aMoO00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITUIO DPELICHWH, CIIOCOOHOM amanTHUpOBAaThCS K OBICTPO
MEHSIOUIIMCSI YCIIOBUSIM JKU3HU;

— HampaBJIEHHOCTh OOYYeHHS Ha CHCTEMaTH4yeckoe TpUOOIIeHHEe OOydarommxcs K
CaMOCTOSITETIbHOM TT03HABATENBHONW JESITENbHOCTH, HAYYHBIM METOJaM IO3HaHUS, (OPMHUPYIOIIUM
MOTHUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— olecnieyeHHE YCIOBHH, CHOCOOCTBYIOIIMX HPUOOPETEHHIO  OOYYaIOIIMMHCS — OIIbITa
PasHOOOpPa3HOM JEATENbHOCTH, TMO3HAHUS W CAMOIO3HAHMS, KIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHNE IS pAa3JIMUHBIX BUAOB ACATEIHHOCTH;

— (opmupoBanue 00mIel (QYHKIIMOHATIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHUCIIE
YMEHMI OOBACHATH U OLIEHUBATH SIBICHUS OKPY/KAIOIIEr0 MUPA, UCIIOB3Ys 3HAHUS U OIBIT, TOJTyYEHHbBIE
NpY W3yYeHWH XUMHH, TPUMEHATh WX TPH PEUICHUH TPOOJIEM B MOBCEJHEBHOW >KU3HH M TPYIOBOM
JIeATEIbHOCTH;

— dopmupoBanre y oOydaromuxcss TYMaHHUCTUYECKUX OTHOIICHUH, TOHWMAaHUsS IEHHOCTH
XUMHAYECKUX 3HAHWN Ui BHIPAOOTKH 3KOJIOTHYECKU LEeNIecO00Pa3HOro MOBeNeHHUS B ObITY U TPYIOBOH
JIEATEIIbHOCTH B LIEISX COXPAHEHHUS CBOETO 3/10POBbsl U OKPYIKAIOLIECH TPUPOAHON CPENbI;

— pa3BUTHE MOTHBAaLUH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTaHMIO HA
OCHOBE YCBOCHHS OOIIECYETIOBEUYECKUX LEHHOCTEH, FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HpOQHis H
HaINpPaBJICHHOCTH JIaIbHEHIIETO 00yUeHHSI.

OO0miee 4YHMCIO YacoB, OTBEACHHBIX IS W3YYCHHS XHMHH Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBanms, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 gaca B Hezlento0), B 9 kimacce — 68 gacos (2
yaca B HEJIEIO).



COJEPXAHUE OBYYEHUSA

8 KJIACC
IlepBoHayanbHbIC XHMHYECKHE IOHATHS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4YeJIOBEKa. XUMUS B CUCTEME HayK. Tena M BeLIECTBa.
®uznyeckre CBOMCTBA BEIIECTB. ArperatHoe cocTosiHhe BeliecTB. IIoHsATHE O MeToAax IMO3HAHHUA B
xumun. YucTeie BemecTBa u cMecu. CriocoObl pa3ielcHUs CMECEH.

ATOMEI U MOJICKYJIBI. XumMuueckue 37eMeHThl. CHMBOJIBI XMMHYCCKHX SJICMCHTOB. HpOCTLIe nu
CJIOXKHBIC BEIICCTBA. ATOMHO-MOJ'ICKyJ'ISIpHOC Y4d€Hue.

Xumudeckast (I)OpMyna. BaneHTHOCT, aTOMOB XHMHUYECKHX DJEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcHTEIbHAS aToMHass Macca. OTHOCHTEIbHAS MOJICKYJIApHas Macca. MaccoBas
J0JI1 XUMHUYCCKOT'O 3JICMCHTA B COCITMHCHU .

KonnuectBo BemectBa. Monb. MomsipHas macca. B3auMocCBsI3p KONMHYECTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IUHUI] BenlecTBa. PacuéTeI 1o opMynaM XUMUYIECKIX COSIMHEHUH.

duznveckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHUMHUUYECKHE YypaBHeHHsA. Kraccupukanuss XWMHUECKHX peaknud (coelnHeHus,
Pa3IoKeHHs, 3aMeIleHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYA0H, MpaBuiaMu paboThl B 1a00opaTopuu U NpuéMaMu oOparieHus
C J1a0opaTOpHBIM  00OpYJOBAaHHUEM, U3yYEHHE M ONHCaHUEe (PHU3UUECKUX CBOHCTB 00pasioB
HEOpPraHMYEeCKUX BEIeCTB, HaOmrogeHne (u3nyeckux (IJIaBIeHHE BOCKA, TasHHUE JIbJIa, PACTHPaHUE
caxapa B CTYIIKe, KHTICHHUE W KOHJICHCAIUS BOABI) U XUMHUYECKHX (TOPEHUE CBEYH, POKATMBAHUE MEIHOM
MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHCJIOTOH) sIBICHHWH, HAONIOJCHWE W OMNMCAaHUE MPU3HAKOB
MPOTEKAaHUSI XUMUYECKUX peakiuii (pa3iIokeHue caxapa, B3aUMOICHCTBHE CEPHONW KHCIIOTHI C XJIOPUIOM
Gapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aUMOICHCTBHE JKelie3a C PACTBOPOM COJIH
meau (1), u3yueHue crnocoOoB pa3aesieHus: CMECel: ¢ IOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BhIMIAPUBAHUE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEJACHUE OYUCTKU IOBAPEHHON CONM, HAONIOJCHUE W OIKCAHUE
pe3yIbTAaTOB TPOBEJCHUS OMbBITA, HJUTIOCTPUPYIOMIETO 3aKOH COXpPAHEHWs MAacChl, CO3JaHHe MOjeieH
MOJIEKY (IIapOCTEPKHEBBHIX ).

Baskuneiimue NpeacTaBuTE/ I HCOPTAHUYECCKUX BEIIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopom — 37eMeHT ¥ IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HUYeCcKre U XUMUYECKUe cBoiicTBa (peakimu roperust). Oxcunsl. [Ipumenenue
kucnoposia. CriocoObl TIONyYeHHsT KHCIOpoJAa B JIa0OpaTOpMH W TPOMBINIUIEHHOCTH. Kpyrosopor
Kuciaoposa B npupoae. O30H — autoTporHas MoIu(pUKaIUs KACIOPOa.

TermoBoit  3ddekT XUMUYECKOW  peakInHd, TEPMOXUMHUYECKHE ypaBHEHHUS, OK30- U
SHIOTEPMUYECKHE peakiuu. TOIUTMBO: yrolib U METaH. 3arps3HeHHE BO3/yXa, YCHIEHUE MapHUKOBOTO
3 dexra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocTtoe BemiecTBO. HaxokaeHwe Bojopoja B MpHpojae, (pU3NYECKHe U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCcOOB! omydeHust. Kuciotsr u conu.

MounsipHblii 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM YPaBHCHHSIM.

O®usnueckue cBoiictBa Bonabl. Boma kak pactBoputens. PactBopsl. HachwimieHHble U
HEHACBIIICHHBIE PacTBOpPHL. PacTBOpUMOCTh BelIeCcTB B Boje. MaccoBasi IO BEILIECTBa B PacTBOPE.
Xumnuaeckue cBoiictBa Boabl. OcHoBaHUs. Poib pacTBOpOB B MPUPOJE U B )KU3HU YenoBeka. Kpyrosopot
BOJIBI B IPUPOJIE. 3arps3HeHNe MPUPOIHBIX BoA. OXpaHa W OYHCTKA IPUPOIHBIX BOJI.



Knaccudukamuss  Heopranmdeckux  coeamHeHuit.  Oxcuapl.  Kmaccudukarnuss — OKCHIOB:
coneoOpa3zyronue (OCHOBHBIC, KHCIOTHBIE, amM(OTEepHbIE) W HecojeoOpasyromme. HomeHnkmarypa
okcua0B. DU3nUecKue U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okCuaoB.

OcnoBanns. Knaccupukanust ocHoBaHUi: MIEI0YM ¥ HepacTBOpUMbIe OcHOBaHus. HoMeHkmaTypa
ocHoBaHMIl. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHre ocHOBaHUM.

Kucnotel. Kimaccudukarus kucnot. Homenknarypa kucinor. Ou3ndeckrie 1 XUMAYeCKHe CBOWCTBA
kucnot. Psa akrusroctu metamuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenkmatypa comneit. @uzndeckue u XuMA4IecKie CBOMCTBa coneld. [lomydenue comneti.
I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHU.
Xumuueckuii IKcnepumenn .

KadeCTBEHHOE OIpENENCHNE COJIEpKaHUsl KHUCIOpPOAa B BO3AyXe, IMONy4YeHue, coOupaHue,
pacro3HaBaHUE U W3yUCHHE CBOICTB KHCIOPOAa, HAOIIOCHUE B3aUMOACHCTBHS BEIIECTB C KUCIOPOIAOM
W YCIIOBHSI BOSHUKHOBEHHS M NPEKpalleHUsl TOpeHHus (IoKapa), O3HAKOMIICHHE ¢ 00pas3liaMi OKCHJIOB H
OMMCaHWE WX CBOWCTB, MONYy4YeHUE, cOOMpaHWe, paclo3HaBaHHME W HU3YyYCHHWE CBOWCTB BOAOPOIA
(ropenue), B3auMonelicTBMe Bomopoiaa ¢ okcumom wMeau  (Il)  (BO3MOXHO — HCHONB30BaHUE
BUJICOMATEPUAIIOB), HAOIOJICHE 00pa30B BEIIECTB KOJIUMYECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOPEHMsS] BEMIECTB C PaA3JIMUYHOM PACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMPEACIEHHON
MaccoBOH JI0JIeil paCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJBI C METalIaMH (HaTPHEM U KaJlbLIHEM)
(BO3MOXKHO HCIIOJIb30BaHKUE BHJICOMATEPHAIOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIICCTB
Ppa3INYHbIX KJIaCCOB, Ha6JHOI[€HI/IC HU3MCHCHUA OKPACKM HMHAWKATOPOB B paCTBOpPax KHCJIOT U HICJ]O‘IGI\/'I,
u3ydeHue B3ammojeiicteus okcuma memu (ll) ¢ pacTBopoM CEpHOM KHCIOTBHL, KHUCIOT C METaJulaMH,
peaxiuii HeWTparu3aluy, MOJyIeHne HepaCTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO METaslla APyTUM
W3 pacTBOpa COJIH, PElIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme Kiacchl HEOPTraHMIeCKIX
COEIMHECHMID).

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucremMa xumMudeckux 3jaemeHtoB . M.
MenpaeneeBa. CrtpoeHne aTomMoB. XuMHUYecKasd CBA3b. (OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHBIE
peakuuu

[lepBbie MOMBITKM KiIAaCCUDUKAMH XUMHAYECKUX 3JeMEHTOB. [loHSATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMENbHbIE METAJUIbl, TaJIOTE€Hbl, WHEPTHBIE Ta3bl). OJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCHIBL.

Ilepuoanueckuii 3akoH. Ilepuoaunueckas cucrema xumuyeckux snemeHToB J[. . Menneneesa.
Koporkonepronnas u mmmHHOIIEpHogHasS popmbl [lepuoaudeckoii cucteMbl XUMUYECKUX 3IIEMEHTOB /.
. Menneneesa. [lepuonbl u rpymnmsl. U3ndeckuid CMbICH MOPAIKOBOIO HOMEpa, HOMEPOB MEepUoia U
TPYIIIBI 3JIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX siaep. M3orombl. OnekTponbl. CTpoeHHE 3IIEKTPOHHBIX
06oouexk atroMoB TiepBBIX 20 XuMHuUeckux daemeHToB llepmommdaeckoii cuctemsr JI. Y. Menneneesa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa M0 €ero nojoxeHuro B llepuoguueckon cucreme [I. U.
Mengeneesa.

3aKOHOMEPHOCTH H3MEHEHHUS pajJnyca aTOMOB XHUMHYECKHMX OJJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U NEPHOJAM.

3nayenue [lepuonuueckoro 3akoHa u Ilepuonuueckol CHUCTEMBI XUMHMYECKHX 3JIEMEHTOB JUIS
pa3Butus Hayku U npakTuku. J[. 1. MenzaeneeB — yu€HbIi U TpakAaHNH.

Xumudeckasi cBs3b. KoBaseHTHast (TIOJSpHAs W HETOJSIPHAs) CBSA3b. DJNEKTPOOTPUIIATENHEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenb okuciacHusI. OKUCIUTEIHBHO-BOCCTAHOBUTEIbLHBIC pcaKknuu. HpOI_ICCCLI OKHCJICHUA H
BOCCTaHOBJICHUSA. OKUCITUTEIN U BOCCTAHOBHUTEIIH.



Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB BEIIECTB META/LUIOB U HEMETAJUIOB, B3aWMOJCHCTBUC THIPOKCHIA ITMHKA C
pacTBOpaMH KHUCJIOT U IIEJIouYed, MPOBEJICHUE OIMBITOB, WIIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHBHO-
BOCCTaHOBUTENBHBIX pEaKIuil (TOpeHne, peakluy Pa3oKEeHUs, COeTUHEHHS).

Mesxicnpeomemnmnute ceasu

Peaﬂmaunﬂ MCKIPEAMETHBIX CBs3CH npu U3y4YCHHUU XHUMHUH B 8 Kiacce OCYILIECTBJIACTCA 4€pEe3
HCIIOJIB30BaHUEC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHfI, TaK U HOHHTHﬁ, SABIIAIOINUXCSA CHCTCMHBIMUA
JUTA OTACJIBHBIX MPEAMETOB €CTCCTBEHHO-HAYIHOT'O TUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBIC TOHSATHS: HAYYHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaJu3,
CHHTE3, KJIacCHU(pHUKANMs, TEPHOANIHOCTh, HAONIOACHHE, DKCIECPHUMEHT, MOJCIHUPOBAaHHUE, H3MEPCHHE,
MO/ICIIb, SIBIICHUE.

®dusnka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIBI, PAAHOAKTUBHOCTb,
MOJIEKYJa, DIIEKTPUYECKUN 3apsil, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSIHHME BEIIEeCTBa, Tas,
(u3rYecKre BETUINHBI, €MHUIIBI N3MEPEHHS, KOCMOC, IIaHeTHI, 3BE371b1, COIHITE.

buonorus: porocunTes, neixanue, bnocdepa.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE TOPOJIBI, IOJIE3HBIE HCKOIAaeMBbIE,
TOIUIUBO, BOJHBIE PECYPCEHL.

9 KJIACC
BemiecTBo U xuMHUecKas peakuus

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [[. M. Menneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XHMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajusl, KajlbLUUsi U HUX COCIAUHEHUA B COOTBETCTBUU C IMOJIOKEHUEM DHIIEMEHTOB B
ITepuoauueckoil cUCTEME U CTPOCHUEM UX aTOMOB.

CTpOCHI/Ie B€IICCTBA: BUbI XUMHYCECKOMN CBS3U. THIIBI KPpHUCTAIUINYCCKUX peIIIéTOK, 3aBHCUMOCTbD
CBOICTB BC€IICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ peH_IéTKPI n BUJa XHUMHYECKOH CBSI3H.

KﬂaCCI/I(l)I/IKaI_II/ISI U HOMCHKJIATYpa HCOPraHMYCCKUX BCHICCTB. XUMHUYECKHUE CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K  Pa3/IMYHbBIM  KjlaCcCaM HEOPraHn4eCKux COe,HPIHeHHﬁ, IT'CHCTUYCCKas  CBA3b
HCEOPraHNYCCKUX BCHICCTB.

Knaccupukanus XUMHUYECKMX pEaKIWHd 1O pPa3IUYHBIM TpU3HaKaM (10 YHCIYy H COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(h(dekTy, 10 U3MEHEHUIO CTENeHeld OKHCICHUS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- W DHIOTEPMHYECKHE
peakyy, TEPMOXUMUYECKUE YPABHEHHUS.

IlonsiTme o ckopocth XuMu4yeckoW peaknuu. [loHsiTHe 00 O00paTUMBIX W HEOOpPaTHMBIX
XUMHUYECKHUX peakuusax. [IoHsATHE O TNOMOTEHHBIX M IeTepOreHHBIX peakuusax. [loHsTue o karamuse.
IlonsiTne 0 xumHueckoM paBHOBeCHH. (DAKTOpBI, BIUAIOIIME HA CKOPOCTh XUMHUYECKON pEakluu U
MOJIO’KEHHE XUMHYECKOTO PaBHOBECHSI.

OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIC pcaKkuuu, BHGKTpOHHLIfI bajaHc OKHCJIHUTCIIBHO-
BOCCTaHOBUTEIIbHOM pCaKkuunu. CocraBieHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBUTCIIBHBIX peaKI_II/Iﬁ C
HCIIOJIb30BaAaHUEM METOAA SJICKTPOHHOI'O OajaHca.

Teopus dIEKTPOTUTHICCKON TUCCOMMAINH. DJIEKTPOIIUTH U HEANEKTPOIUTHL. KaTHOHBI, aHUOHEI.
MexaHn3M ITHUCCOITHAITAN BEIIECTB ¢ Pa3TUIHBIMA BHAAMH XUMHUIECKON CBs3U. CTEIIeHb MHUCCOITAITHH.
CunbHbIC U c1a0bIe SJCKTPOIUTHIL.

PeaKI_II/II/I HOHHOTO OOMeHa. YCIoBUSA MMPOTCKaHUA peaK]_[I/Iﬁ HMOHHOI'O O6M€Ha, IIOJIHBIE H
COKpaIJ_IéHHBIe HOHHBIC YpPaBHCHUA peaKHHﬁ. CBolicTBa KHUCJIOT, OCHOBaHMM U COJICH B CBETE



MPEJICTABICHUH 00 JJIEKTPOIMTUYCCKON Jauccoruanuy. KadecTBeHHbIC peakiuu Ha WOHBL. [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICISIMH KPUCTAJUIMYECCKUX PEHIETOK HEOPraHWYECKUX BEHIECTB — METAIIOB H
HeMeTauioB (Tpadura W amMasa), CIOKHBIX BEIIECTB (XJIOPHAA HATPHA), UCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHUYECKOW pEaKkIMh OT  BO3JCHCTBUS  PAa3NUYHBIX  (AKTOPOB, HCCIEIOBaHUC
3IIEKTPOTIPOBOJTHOCTH PAcTBOPOB BEIIECTB, Mpollecca JUCCOIMAIMN KHCIOT, MIeNloYed W coyei
(BO3MOXXKHO HCIIOJIb30BAaHHE BHJICO MATEPHAIOB), MPOBEJCHHUE OMBITOB, HWIUTIOCTPUPYIOIIUX MPU3HAKH
MPOTEeKaHUs peakluii MOHHOTO oOMeHa (0Opa3oBaHHME OcaaKa, BEIACICHHE Ta3a, oOpa3oBaHHE BOIBI),
OTIBITOB, WUTIOCTPUPYIONIMX MPUMEPHI OKHCITUTENLHO-BOCCTAHOBUTEIILHBIX PEaKinil (rOpeHue, peakiuu
pas3NIoKEHUs, COCIUHEHUS), PACIO3HABAHHE HEOPraHWYECKUX BEIICCTB C IMOMOIIBI0 KaYeCTBEHHBIX
pCaKHI/Iﬁ Ha WOHBI, pCIICHUC SKCICPUMCHTAJILHBIX 3a1a4.

HemeTa/ibl 1 MX coeTUHEHUS

OOmast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHbIE CTEIECHH
okucienus. CTpoeHne W PU3NIECKHE CBOMCTBA MPOCTHIX BEMIECTB — TaJIOTEHOB. XMMHUYECKHNE CBOWCTBA
Ha MpUMepe XJIopa (B3auMOAEHCTBHE C METAIUIAMHU, HEMETaIaMH, 1uenodamu). XiaopoBonopon. CosiHast
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IOIyYeHHE, NMpuMeHeHue. JleHcTBHE XJIopa M XJIOPOBOAOpOAA Ha
OpraHu3M 4C€JIOBCKaA. Baxwueiimine XJIOpUABI U UX HAXOXACHHUC B IIPUPOJC.

Oo6mmas xapakrepucTrka 1eMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOSHUSI AaTOMOB, XapaKTePHbIC
crenieHn okuciacHus. CTpoeHHE M (PU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa M CEpHL
AmtotponiHble MoaudHKaMKA KHUCIOpPOJa U Cepbl. XUMHYECKHe CBoicTBa cepbl. CepoBoaopon,
CTpoeHHE, (U3MYECKHEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl KaK MPEACTABUTEIM KHCIOTHBIX
okcugoB. CepHas KucloTa, (U3NYECKUE M XMMHUYECKHE CBOicTBa (0OOIIME Kak MpeICTaBHTENS Kiacca
KHCJIOT M creruduueckue). XUMHUECKUE PEaKIuH, JIeKaIlhue B OCHOBE IPOMBIIUICHHOIO Criocoba
MOJIYYCHHSI CepHOM KHUCIOTHL. llpuMmenenue cepHoil KucioThl. ColM CEpHON KHCIOTHI, KauyeCTBEHHAS
peakiust Ha cyibdar-uoH. HaxoxaeHue cepbl U e€ COSAMHEHUH B MPHUPOJE. XUMHUECKOE 3arps3HCHUC
OKpY>KaIoIIe Cpelbl COCTUHEHUSMU Cephbl (KUCIOTHBIE MOXIH, 3arpsS3HEHHE BO3AyXa W BOJOEMOB),
CIIOCOOBI €T0 MPEeIOTBPAIICHNS.

OO0mas xapakTepucTuka 31meMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE
CTENICHN OKHCIICHHS. A30T, PacHpOCTpaHEHHE B MpUpoJe, (U3NUECKHe W XUMHYECKHE CBOWMCTBA.
KpyroBopor azora B mnpupope. AMMHAK, €ro (HU3MYEeCKHe W XHMHYECKHE CBOICTBA, IMOJyYeHHE WU
npumenenre. Conn aMMOHHMS, MX (U3MUECKHME M XMMHUYECKUE CBOMCTBA, MpuUMeHeHHe. KauecTBeHHas
peakuus Ha WOHBI aMMOHHS. A30THasi KHCJIOTa, €€ MojydeHue, Gu3nvyeckue M XMMHUYECKUE CBOMCTBa
(obmue kKak mpeAcTaBUTEN Kiacca KHCIOT M crnenuduueckue). Vcrmonb3oBaHHEe HUTPATOB M COJEH
aMMOHHMSI B KayecTBE MUHEPAIbHBIX YJIOOpeHHHd. XHUMHUECKOE 3arpsA3HEHHE OKPYXKAloled Cpeabl
COCIMHEHMSIMA a30Ta (KHCJIOTHBIE JOXKIOHM, 3arps3sHEHUME BO3AyXa, NO4YBBl U BomoémoB). docdop,
aiotponHsle Moaudukamu dochopa, puznueckue U xumudeckue coiicrsa. Okcua ¢docopa (V) u
¢dochopHas kucnora, pusnyeckrue U XMMHUYECKUE CBOWMCTBa, nmoiyueHue. McmonszoBanue ¢ocdaros B
Ka4eCcTBE MUHEPAIBHBIX yIOOPEHHIA.

O6mas xapaktepucTtaka 31eMeHTOB |V A-rpymnmer. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTCTICHH OKHMCJICHHS. YTJIEPO, aJUIOTPOITHBIC MOIU(PUKAIIMK, PACIPOCTPAHEHHE B IPUPOIE, (HU3MUSCKUE
U XMMHYECKHEe cBoicTBa. AmcopOuusa. Kpyrosopor yriepoga B npupoge. OKCHABI yriiepoia, HX
¢du3nuecKkue U XHUMHUYECKUE CBOWCTBA, JICHCTBHME HA KHMBBIC OPTaHU3MBI, TIOJIyYeHHE W TPUMCHEHHE.
DKOJIOTHYECKHE MPOOJIeMBbl, CBSI3aHHbBIE ¢ OKcHaoM yriepona (IV), rumores3a rio0aibHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIA 3¢ (deKT. YTronpHas KUcIoTa U e€ Coiu, X (pU3NYeCKHe U XMMUYCCKUE CBOMCTBA,
nosydeHre M npuMeHeHne. KauecTBeHHast peakuys Ha KapOoHaAT-WOHBI. lcrnoip3oBaHne KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIIUIEHHOCTH U CETTLCKOM XO3SICTRE.



[lepBoHayanpHBle MOHATHA 00 OPraHMYECKHX BELIECTBAX KaK O COSAMHEHMSAX yriepona (MeTa,
9TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIULEPUH, YKCYCHast KUCiIoTa). [IprupoHble HCTOYHUKHU YTIIEBOJOPOAOB
(yronp, npupogHBI Tra3, HE(PTH), MPOAYKTH HX IMepepadoTku (OCH3WH), WX poOJb B OBITY H
NpOMBIIIIEHHOCTH. [loHATHE O OGMONOTHYECKH BaXKHBIX BEIIESCTBAX: KHUpax, Oenkax, yriaeBoJax — M UX
poJIN B )KM3HU YeJIoBeKa. MaTepraibHOe eIMHCTBO OPTaHNYECKUX U HEOPTraHUYECKUX COSTUHEHHH.

Kpemuuii, ero ¢usuueckue u XMMHUYECKHE CBOWCTBA, MOJydeHUEe W npuMeHeHue. CoeanHeHHs
KpemHusi B mpupone. OOmme mnpencraBieHus: o6 oxcune kpemuus (IV) u kpemMHHEBOH Kuciore.
CuiKaTel, X MCHOJNB30BaHHE B OBITY, B NPOMBIIUICHHOCTH. BakHeimme cTponTenbHbIe MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpobOiembl 6€30MacHOTO  HMCIOIh30BaHUS
CTPOUTENILHBIX MaTEPHAaJIOB B IOBCETHEBHOM KHU3HH.

Xumuueckuii Ikcnepumenn .

u3ydyeHue oOpa3l0B HEOPraHWYEeCKHX BEIIECTB, CBOMCTB COJSIHOM KHCIOTBHI, NPOBEIECHUE
Ka4eCTBEHHBIX peaklWid Ha XJIOPUI-WOHBI W HAONIOJCHHUE NPU3HAKOB WX TIPOTEKAHUsI, OIBITHI,
oTpakaromue (U3NYecKkHne M XHMHUYECKHE CBOMCTBA TalOr€HOB W HMX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE  BUAEOMATEPUANIOB), O3HAKOMJIEHHE C 0O0paslaMu  XJIOPUIOB  (TalOre€HHUAOB),
O3HaKOMJIEHHE C 00pa3laMu cepbl U €€ COeTUHEHUAMH (BO3MOXHO UCIIOIb30BAaHUE BHUIECOMATEPHAIIOB),
HaOJroieHne Ipolecca oOyriMBaHHUs caxapa IOoJ JeHCTBHEM KOHLEHTPUPOBAHHOH CEpPHON KUCIIOTHI,
U3y4YeHHE XUMHUUECKUX CBOWCTB pa30aBlIieHHOH CEpHOI KHCIOTHI, MPOBEICHUE KaueCTBEHHOM peakuy Ha
cynab(ar-uoH U HaONIo/eHHE TpU3HAaKa e MPOTEeKaHUs, O3HAKOMIICHHE C (U3MUECKHMMU CBOHCTBaMH
a3ota, Gocdopa u UX coeruHEHUN (BO3MOXKHO UCIIOIb30BAaHUE BUAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (HocPOopHBIX YHOOpEeHWH, MONy4YeHHe, COOMpaHue, paclo3HaBaHWE W W3yUeHHE CBOWCTB aMMHAaKa,
NPOBE/ICHHE KAuyeCTBEHHBIX pEakUuid Ha HMOH aMMOHHS MU (ocdar-MOH W H3yYeHHE NPHU3HAKOB HX
NPOTEKAaHUs, B3aUMOACUCTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIblo  (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHANIOB), U3YUEHHE MOJENEH KPHCTAIUIMYECKHX PEIIETOK aiMasza, rpadura,
¢bynnepeHa, 03HaKOMJIEHHE C IPOLIECCOM aJICOPOLIMH PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM H
YCTPOMCTBOM NPOTUBOra3a, MoJydeHUue, COOUpaHue, paclo3HaBaHue M U3YYEHHE CBOMCTB YIJIEKHCIIOrO
rasa, MpoBE/JICHHE KauyeCTBEHHBIX PeakLuil Ha KapOOHAT M CWJIMKAT-HOHbI M H3yY€HHE NMPHU3HAKOB HMX
MPOTEKaHUsl,  O3HAKOMJIEHHME C  MNPOAYKIHMEH  CHIMKAaTHOW  TNPOMBINIJIEHHOCTH,  pEIICHHE
JKCIIEPUMEHTANBHBIX 33j1a4 10 TeMe «BakHelne HeMeTaluIbl M UX COeTMHEHUS.

MeTta/uibl M UX COETUHEHUS

OO0mas xapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHHM MX TOJIOKEHHS B
Ilepnonamueckoit cucteme xuMuueckux 3meMeHToB J[. M. MennmeneeBa u cTpoeHus atomMoB. CTpoeHme
MeTayyIoB. MeTaJuinyecKkasi CBSA3b M METAIMYEcKas KPUCTAJUIMYECKas PeméTKa. DIIeKTPOXUMHYECKUI
psan HanpspkeHud MetamsioB. Dusnveckne M XMMHYECKME CBOWMCTBAa MeTayuioB. OOIIMe crocoObl
NOoJy4eHus] MeTauioB. [IoHSATHE O KOPPO3UM METANJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3HHU.
Crmnagsl (CTamnb, YyTyH, AIOPATIOMUHHANA, OPOH3a) ¥ X MPUMEHEHHE B OBITY ¥ MPOMBIIIIJIEHHOCTH.

[lenounble MeTaymbl: monoxeHue B Ilepuoguyeckoil cucreMe xumuueckux snemeHTto [, .
MenpeneeBa, CTpOEHUE MX aTOMOB, HaXOXJIeHUE B npupojae. Ousnveckne u XUMHUYECKHE CBONCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI ¥ TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MeI0YHbIX METaNIOB
W UX COCTUHEHHUM.

[IlenoyHo3emMeNbHBIE METANJIBI MarHuid M KallbLMi: mojoxkeHue B llepuoaudeckoit cucreme
xuMuueckux 3neMenToB . 1. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOX/JI€HHE B Npupojae. Ouzndeckue
M XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeWmme coequHeHHWS Kanblus (OKCHI, TUAPOKCHI,
coin). JKEcTKoCTh BOJBI M CIOCOOBI €€ YCTpaHEHUS.

Amomunnii: nonoxenue B [lepuoaunyeckoit cucreMe xumuueckux 3neMentoB . . Menneneena,
CTPOCHHE aToMa, HaxoXJeHue B mpupoae. Dunyeckue MU XUMHUYECKHE CBOMCTBA aTIOMUHUA.
AmdoTtepHbIe CBOWCTBA OKCHA ¥ THIPOKCH/IA ATFOMUHUS.



Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. WM. Menneneesa,
CTPOCHUE aToOMa, HaxokJAeHHe B mpupoje. Puznyueckne U XUMUYECKHUE CBOMCTBa keie3a. OKCHIbI,
ruapokcunbl u comu xkenesa (I1) u xemnesa (I11), ux cocras, cBoicTBa U MOIydEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMl METaJUIOB U CIUIABOB, MX (U3UYECKUMH CBOMCTBAMH, U3y4YCHHE
pe3ynbTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO HCIOJB30BaHHE BHISOMATEPHATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJIa KalbIUsl M HATPUS C BOJON (BO3MOXKHO HCIIOJNI30BaHUE BUJICOMATEPUAIIOB),
UCCIICIOBAHNE CBOWCTB KECTKOW BOJBI, Mpollecca TOpEHHUs jKeje3a B KHCIOpoae (BO3MOXKHO
UCTIOJIb30BaHHE BUICOMATEPUAIIOB), MMPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEaKI[Mi HA MOHBI: MarHHS,
KaJIBIIMSI, TFOMUHUA, IHHKa, *xkene3a (1) u xenesa (111), menu (1), HaGroneHre 1 onmucaHue MPOIIECCOB
OKpalllMBaHWs IJJAMEHH HMOHAMH HATpHS, KM W  Kalblusd (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEPUAIIOB), HCCIICAOBaHHE aM(DOTEPHBIX CBONCTB THAPOKCHIA AMIOMUHHS U THAPOKCUIA IMHKA,
PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxkneiinme MeTaniabl ¥ UX COCAHNHCHUS).

XuMus 4 OKpY:KAUIas cpeaa

BemecTBa 1 Marepuansl B TOBCEIHEBHOM )KM3HM YeIOBEKa. be3omacHOe NCIOIb30BaHNE BEIIECTB
Y XUMHYECKHX peakiuii B ObITY. [lepBas moMOIIb IPH XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XuUMHUECKOe 3arpsi3HEHHE OKpyKaromield cpensl (TpeAenbHass AOMYCTHMasi KOHIICHTPAIHS
BemiecTs, Aanee — [1JIK). Poxp xumun B pemreHun SKOIOTHYECKUX MPoodIIeM.

Xumuueckuit IKcnepumenm:
u3ydeHne 00pas31oB MaTepuaoB (CTEKIIO, CIUIaBbl METAJIOB, IOJIMMEPHbBIE MATEPHUAIbI).
Mescnpeomemmusie ceazu

Peanmaunﬂ MCKIIPEAMCTHBIX CBsI3eH IIpu U3y4YCHHUU XHUMHUH B 9 xiacce OCYIIECTBJIACTCA 4€pEe3
HCII0JIBb30BAHUEC KAK O6II_II/IX C€CTCCTBCHHO-HAYYHBIX HOHSITHfI, TaK 1 HOHHTHﬁ, SABIIAIOIUXCSA CUCTCEMHBIMHA
AJ1d OTACJTIBHBIX NPEAMETOB €CTECTBCHHO-HAY4YHOT'O ITUKIJIA.

O6H.[PI€ CCTCCTBCHHO-HAYYHbBIC IOHATHS: Hay‘lHLIf/'I (1)aKT, TUnoTe3a, 3aKOH, TCOpUsA, aHaJus3,
CHHTC3, KJ'IaCCI/I(I)I/IKaI_II/IH, NnepuoagnIHOCTb, Ha6J'IIO,Z[eHI/I€, OKCIICPUMCHT, MOJACIIMPOBAHUC, HU3MCPCHUC,
MOACIIb, ABJICHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOT UL, MaTCpHUAJIbI.

®uzuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINUJ, U30TOIIBI, PaAHOaKTUBHOCTb,
MOJIEKYJa, O3JCKTPUUYECKHH 3apsij, MPOBOJHUKH, MOJIYHPOBOAHUKU, JTUIICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pacTBOpP, PacTBOPUMOCTH,
KpHCTAIUIMYeCKass PEeNIéTka, CIUIABbl, (M3MYECKHE BEIUYWHBI, CJMHUIBI H3MEPEHHUs, KOCMHYECKOe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1l, ColHIIE.

Buonorus:  ¢orocunres, apixaHue, Ouocdepa, OSKOCHCTEMA, MHUHEpaIbHBIE YynOOpeHus,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIbHbIE BEIECTBA.

leorpadus: atmocdepa, ruapocdepa, MHHEpPANbl, TOPHBIC IMOPOJBI, MOJE3HBIE HCKONAeMbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 10 XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATBI

JImgaHOCTHBIE Pe3yNbTaThl OCBOSHHSI IIPOTPAMMBI OCHOBHOTO OOIIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4YeHHsS XWMHUH B €IWHCTBE Y4eOHOW W BOCIHTATENbHOH AESITEIHHOCTH B COOTBETCTBHUHU C
TPAIWIIMOHHBIMA POCCHHCKHMH  COIUOKYJIBTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBMWIIaMH U HOPMAMH MTOBEICHHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U COLMATN3ALNN 00YUAIOIINXCA.

JImaHOCTHEIE PE3YIbTaThbl OTpa)Xar0T I'OTOBHOCTH 06yqa}oumxc;[ PYKOBOACTBOBATHCA CHCTEMOM
IIO3UTHUBHBIX IECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCHIMpCHHUC OIIbITA ACATCIIBHOCTH Ha eé OCHOBEC, B TOM 4YHCJIC B
qacTH:

1) naTPHOTHYECKOr0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIBTYpHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKON HAayKH B KH3HH COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BIaJeTh JOCTOBEpHOH HHGOpMaLMEHd O TMEpPEeIOBBIX HOCTIDKEHMSIX M OTKPBITHSIX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa U OOILECTBA;

2) rpaIaHCKOr0 BOCIIHTAHMSI:

MIPEJICTABJICHUSI O CONHMAIBHBIX HOPMaX W MpPaBHUJIaX MEKIMYHOCTHBIX OTHOIICHHHA B KOJUIEKTHBE,
KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOHM, yYeOHOMCCIIEI0BATEIhCKOM,
TBOPYECKOW W JPYTUX BUIAX NEATEIHEHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHW JEATENbHOCTH
MIPH  BBITIOJIHEHWH YUYeOHBIX, ITO3HABATENBHBIX 3a/1a4, BBIOJHEHUH XHUMHYECKHUX OJKCIEPUMEHTOB,
CO3aHUN Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHUIO W B3aUMOIIOMOIIHM B TMPOIECCE ATOU
y49eOHOW JesTeNbHOCTA, TOTOBHOCTH OIEHMBATh CBOE IOBEJCHHWE W TMOCTYIKH CBOHWX TOBAapHUIIEH C
MO3UIIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICCTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHPOBO33PEHUYECCKHE TPEACTABICHUS O BEIMIECTBE M XHUMHYECKOW PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONINE OCHOBY JIJISl IOHUMAHUS CYIITHOCTH HAYIHOM
KapTUHBI MUpA, MPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOJBI, B3aUMOCBS3IX
YeJI0BEKa C MPUPOTHOM CPeIoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEIbHbIC MOTHUBHI, HAMIPABJIICHHBIC HA MOMy4YeHHE HOBBIX 3HAHWUH TI0 XUMHH, HEOOXO0IUMbIE
JUIsi  OOBSICHEHUS HaONIOMaeMBIX MPOIECCOB W SBICHHMA, MO3HABATEIHHOW, HWH(POPMAIIMOHHOW U
YUTATEIBCKOW KYJIBTYPhl, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHON pabOThI C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUISCKUMHU CPEICTBAMH HHPOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO W TIO3HAHHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM00o0Opa30BaHMI0, TMPOCKTHOH W HCCIICAOBATEIbCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBICHHOCTH U YPOBHsI O0YYEHUS B JaTbHEHUIIEM;

4) (hopMHPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE HEHHOCTHU XW3HHU, OTBETCTBCHHOI'0 OTHOHICHUA K CBOEMY 3J10POBbIO, YCTAHOBKH Ha
3JIOPOBEI 00pa3 >KU3HH, OCO3HAHWE TOCIICACTBUI W HENPHUITHE BPEIHBIX TPUBBIYCK (YHNOTpEOICHHS
aJIKOTOJIs1, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH COOJTIOACHIS TIpaBUil 0€30IIaCHOCTH TIpH OOpaIIeHUH
C XUMUYECKHUMH BEIIECTBAMU B OBITY U pPEaNbHON KU3HHU;

5) Tpy10oBOro BoCIUTAHUS:

MHTEpEC K MPaKTUIECKOMY M3YUEHHIO MpodeccHii u Tpyaa pa3indHoOTo poja, YBaKEHHE K TPYLy U
pe3ysbTaTaM TPYAOBOH JEATEIBHOCTH, B TOM UHCIIE Ha OCHOBE IMPHUMEHEHMs INPEIMETHBIX 3HAHHUU IO
XMUMHHW, OCO3HAHHBIA BHIOOD HMHIMBHUIYaIbHOH TPACKTOPUU MPOMODKEHUS O00pa3oBaHUS € YUETOM



JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBCHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCIIEIIHOW TPOPECCHOHATLHON ISSITEIBPHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHMH, TOTOBHOCTH
aIanTHPOBAThCS B IPOQECCHOHATTLHOMN cpe/ie;

6) 9K0JIOrHYeCKOro BOCIIMTAHMSI:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPO/Ie KaK NCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyIecTBOBaHMA, MOHMMAaHWE IEHHOCTH 3I0POBOTO M 0€30mMacHOro o0pasza KM3HH, OTBETCTBEHHOE
OTHOIIEHWE K COOCTBEHHOMY (H3MYECKOMYy W TICHXHYECKOMY 3[0POBBIO, OCO3HAHHE IEHHOCTH
coOroeHrss mpaBwiI OE30MaCHOTO TOBEAEHHS MpH paboTe ¢ BEmeCTBaMH, a TaKKe B CHUTYaIHsX,
YIPOXKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

CHOCOOHOCTH TPHUMEHSTHh 3HAHUS, MOJTydyaeMble MPHU HM3YYEHHUH XUMHHM, U1 pEIleHHs 3a/4ad,
CBSA3aHHBIX C OKpYXarolleld MPHUPOJHON cpefoH, A MOBBIIIEHHUS YPOBHS SKOJIOTMYECKOW KYJIBTYPBI,
OCO3HAHHUSI TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX NpoOieM M IMyTed WX pelleHHs MOCPEICTBOM
METOJIOB XHMHH, 3KOJOTHUECKOTO MBIIIJICHUS, YMEHHS PYKOBOJACTBOBAaThCS MM B I103HABaTENbHOI,
KOMMYHUKATUBHOU U COLIMATIbHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATBI

B cocraBe wmerampeaMETHBIX PE3YNbTAaTOB BBIACISIIOT 3HAUWMble Ui (OPMHUPOBAHUS
MHUPOBO33pEHHsI OOIICHAYYHBIE MOHATHS (3aKOH, TEOpHs, IPUHIIMI, THIOTe3a, (aKT, cucTeMa, mporecc,
9KCHEPUMEHT U JAPYroe.), KOTOpBhIE HCIONB3YIOTCS B €CTECTBEHHO-HAyYHBIX YYEOHBIX IMpeaMeTax MU
MIO3BOJIAIOT Ha OCHOBE 3HAaHWH M3 ATHUX MPEAMETOB ()OPMUPOBATH MPEACTABICHHE O LIETOCTHOW HAyYHON
KapTHHE MHUpa, W YHHBEpcajbHble Yy4eOHble JelcTBHUs (TMO3HABAaTENbHBIE, KOMMYHHKATHBHBIC,
pETyJISTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYILECTBICHUIO YIEOHOH e TeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPCcAJIbHBIE YUeOHbIe TeiicTBUS
ba3oBble JJornuecKkne JeHCcTBUA:

YMEHUSI HCIIOJIB30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOEHUM 3HAHWNA: pPACKpBIBATh
CMBICTT XMMHUYECKUX TMOHATUH (BBIIEIATh UX XapaKTepHbIe NMPU3HAKH, YCTaHABIWBATh B3aHMMOCBA3b C
JPYTUMH TIOHSITHSAMH), WCIIONB30BATh TOHITUS Ui OOBSCHEHHS OTACIBbHBIX (PAKTOB U SIBICHHI,
BBIOMPATh OCHOBAHHS M KPUTCPHH JUIsI KIACCU(PHUKAINN XUMHUYECKHX BEIECTB M XUMHUYECKUX PEaKIIH,
YCTaHaBIUBATh MPUYUHHO-CIIECJCTBEHHbIE CBA3M MEXAYy OOBEKTaMU H3Y4EHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIE, IEIyKTHUBHBIE, 110 aHAJIOTUH), 1€JIaTh BHIBOBI M 3aKIIIOUCHUS;

YMCHHUC TMPUMCHATH B IIPOLCCCC TIMO3HAHUA TIOHATHUA (Hpe,[[MeTHLIG u MeTaHpC,Z[MCTHBIe),
CHMBOJIMYCCKHE (3HaKOBLIe) MOZJCIIN, UCTIOJIb3YCMbIC B XMUH, HpeO6pa3OBBIBaTB IIMPOKO MMPUMCHACMBIC
B XUMHHU MOJCJIbHBIC MPEACTABJICHUA — XHMHYECKUH 3HAK (CI/IMBOJ'I 3J'ICM€HTa), XUMHUYCCKasa Q)opMyna u
YpaBHCHUC XHMHUYECKOU pCakiun — Nnpu PCHICHUHA y‘{e6HO-HO3HaBaT€HLHLIX 3aJga4, C y‘léTOM I3TUX
MOACIBbHBIX HpC,Z[CTaBJ'ICHI/Iﬁ BbIABJIATD W XaAPAKTCPHU30BaTh CYHICCTBCHHBLIC TMPU3HAKHW H3YYACMbIX
00BEKTOB — XHMHYECKHX BC€IICCTB M XHWUMHYCCKHUX peaKuHﬁ, BBIABJIATH 06H_II/Ie 3aKOHOMCPHOCTH,
MMPUYIMHHO-CIICACTBEHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX ITPOLCCCAX U ABJICHHUAX.

Ba3oBLIe HcciieoBaTeIbCKHe JeHCTBHSA .

YMEHHUE HUCIOJIb30BaTh MMOCTaBJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA IO3HAHMUS, & TaKXKe B
KaueCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl 1O IPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJCHUH;

MpHOOpEeTeHNe OMNBITa 10 IUTAHMPOBAaHWIO, OPTaHMW3allMd W TPOBEICHUIO YUYEHUYECKHX
SKCIIEPIMEHTOB, YMEHHE HaOmoJaTh 3a XOAOM MIpOIlecca, CaMOCTOSITENFHO MPOTHO3UPOBATH €ro
pe3ynbrar, (opMyIHpoBaTh OOOOIIEHWS © BBIBOABI [0 pe3yjbTaTaM MPOBEIEHHOTO OIIBITA,
WCCJICJIOBAHUS, COCTABJIATH OTYET O MPOJICIIAHHOM padoTe.

Padora ¢ nndopmanueii:



YMCHHE BBHIOMpATh, aHATH3UPOBATh M HHTEPIPETUPOBATh HH(DOPMAIIUIO Pa3IMYHBIX BUIOB U (hOpM
MPEJICTABJICHUS, MOJIyYaeMYyH W3 Pa3HBIX UCTOYHHMKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYESCKOTO
COJICpKaHusl, CIIPaBOYHBIC TTOCOOUs, pecypchl MIHTepHETa), KPUTHYECKU OIICHUBATh MIPOTHUBOPEUMBYIO U
HEJOCTOBEPHYIO HH(OPMAITHIO;

YMCHHE TPUMEHATh pa3jMyHbIE METOABI M 3alpochl MPU IMOUCKE M OTOOpe HMH(MOpMAIUU U
COOTBETCTBYIOIUX JAaHHBIX, HEOOXOMUMBIX JUISl BBHIMOJHCHHS Y4YeOHBIX W TIO3HABATENIBHBIX 33734
omnpeAcnEHHOr0 THIA, MNPUOOPETEHUE oOmnbiTa B 00JacTH  WMCMONB30BaHUS — HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHU, OBJIAJCHUE KYJIBTypOW aKTHBHOTO HWCIONB30BAHUS Pa3IMIHBIX
TIOUCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMAILHYIO (POpMy MpencTaBIeHUs WHPOPMALIUN H
WITIOCTPUPOBATh pelllaeMble 3aJIa4d  HECIIOKHBIMH CXEMaMH, JUarpaMMaMi, JPYyTUMH (QopMaMu
rpaduku 1 UX KOMOMHAIUSAMU,

YMEHHE HCIONb30BaTh M aHAJIU3UPOBATh B IIpolecce Y4eOHOM M HCCIeA0BaTEIbCKOM
JesITeIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBILUICHHOCTH, CENbCKOTO XO3SAHCTBa M TPaHCIOpTa Ha
COCTOSIHME OKPY>Karollel MPUPOAHON CpeIbl.

KoMMmyHuKaTHBHBIEC YHUBEpPCaAJIbHbIE YueOHbIe 1eiicTBUS:

YMEHHS 3a/1aBaTh BONPOCH (B Xoje auanora u (Wid) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMou
TeMbI, ((OPMYJIUPOBATH CBOU MPEJIOKECHUS OTHOCUTEIILHO BBITIOJHEHMSI ITPEJIOKCHHOM 3a/1a4H;

YMCHHA TMPEACTABIIAThL IMOJTYUYCHHBIC PE3YJIbTaTbl Mo3HaBaTEeIbHON ACATCIIBHOCTU B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX; ACJIaTbhb IMPE3CHTAUWIO PE3YJIbTATOB BBIIIOJHCHUA XUMHUYCCKOI'O0 SKCIICPHMCHTA
(;1abopaToOpHOro OMbITa, JIA0OOPATOPHOM pPa0OTHI MO HMCCICIOBAaHMIO CBOKMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHUS Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATENLHOW |
HCCIIEIOBATENBCKOM JEITENbHOCTH MPH PEUICHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOLIMX
WHTEPECOB M COTJACOBAHUS TO3UIHUKA (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBIY,
KOOPJIMHAIIUSA COBMECTHBIX JCUCTBHH, ONpEJC/iCHHE KPUTEPHEB IO OIEHKE KAuecTBa BBITIOJHEHHOM
paboThI U IpyTHE).

PerynasiTuBHbIe yHHBepcalbHbIE Y4eOHbIE NelCTBHUS:

YMEHUE CaMOCTOSITEJIBHO ONpPENEATh LENu JEATENbHOCTH, IIJIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh U TP HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATENLHOCTb, BHIOMpaTh Hambolee
3¢ dEeKTHBHBIE CIIOCOOBI peleHHs] YIeOHBIX 1 TTO3HABATEIbHBIX 3a/1a4, CAMOCTOATENILHO COCTABIIATH MU
KOPPEKTUPOBATH MPEUIOKEHHBIM AJITOPUTM JEHCTBUM IIPU BBINOJHEHUU 3aJaHUNA C YYETOM IOJydYEHUS
HOBBIX 3HAaHWH 00 H3ydaeMbIX OOBEKTaX — BENIeCTBAX M PEaklusX, OICHUBATH COOTBETCTBUE
IIOJIYYEHHOI'O pe3yJibTaTa 3asBICHHOW ILEJIW, YMEHHE HCIOJIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI,
IIpeJUIaracMsle B YCIIOBUH 3aJaHHM.

HPEJMETHBIE PE3YJIBTATDI

B cocTaBe mpeIMETHBIX pe3yIbTaTOB IO OCBOSHUIO 00S3aTEIIEHOTO COACPIKAHUS, YCTAHOBICHHOTO
JaHHOH (emepanpHON pabodeit mporpaMMoil, BBIICISIOT: OCBOSHHBIC 00YUYAIONTUMUCS HaydHBIC 3HAHMUS,
YMEHHS U CIIOCOOBI ACUCTBUH, crieliuuIecKue I IPeAMETHON 00acT «XUMHUS», BUIIBI CATSIILHOCTH
10 TIOJyYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAlNH, MPeoOpa3oBaHUI0 M MPUMCHECHHUIO B Pa3IMIHBIX
y4eOHBIX M HOBBIX CUTYaIUAX.

K koHiy oOydeHust B 8 Kiiacce mpeIMeTHBIC pe3yNIbTaThl HA 0A30BOM YPOBHE JOJDKHEI OTpa)kaThb
c(hOopMUPOBAHHOCTH y 00YJAIOITUXCS YMEHHUH:

PAaCKpbBIBATL CMBICI OCHOBHBIX XUMHWYCCKUX IIOHSATHH: aToOM, MOJICKYIJIa, XUMUYCCKUH QJICMCHT, IMPOCTOC
B€IICCTBO, CJIOXXHOC BCIICCTBO, CMECH (OI[HOpO)IHa}I u HeO,I[HOpOI[HaH), BaJICHTHOCTb, OTHOCHUTCIIbHAs
aTOMHass W MOJICKYJIApHAasA MacCa, KOJHMYCCTBO BCIICCTBA, MOJIb, MOJISIpHAs Macca, MacCoBasA N0Jd
XHUMHUYCCKOI0 J3JIEMCHTA B COCIHMHCHUU, MOJ'ISIpHLIﬁ O6’béM, OKCHa, Kucjiora, OCHOBAaHHUEC, COJIb,
QJICKTPOOTPULIATCIIBHOCTL, CTCICHb OKHCIICHUA, XUMHYCCKAd pPCAKIUs, KJ'IaCCI/I(l)I/IKaI_[I/ISI peaKuHﬁ:



peaKIMu COCAWHCHUS, PEaKIMU Pa3IoKEHHUsS, PEaKIUK 3aMCIICHHUS, peakiuu OoOMeHa, 95K30- U
SHIOTEPMUYECKHUE PEaKIHH, TEIUIOBOW 3(P(eKT peakuuu, sapo aToMa, SJIEKTPOHHBIH CcJI0i aroma,
aToMHass OpOHTalb, PAIUYC aToMa, XMMHYECKas CBA3b, TMONAPHAS W HEMONSIpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBS3b, HOH, KATHOH, aHWOH, PAaCTBOP, MaccoBas J0Ns BeliecTBa (MPOLIEHTHAS KOHIEHTPAIKs) B
pactBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKHX IIOHATHH W TPUMCHATH OTH TOHATHS TIPH
OTIMCAHUH BEIICCTB M UX TPEBPaICHUH;

UCIOJb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABICHHS (POPMYJI BEIIESCTB U YPAaBHCHHH XUMUYCCKHX
peaKIuif;

OTIPEJIENIATh BAJIGCHTHOCTH AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHSX, CTETICHb OKHCIICHHUS IIEMEHTOB
B OMHApHBIX COCJUHEHUSX, MPHHAIJICKHOCTh BEUIECTB K OMpPEAETEHHOMY KIAaccy COCTUHEHHUH 1o
dbopmynam, BUI XUMUYIECKOH CBSA3U (KOBAJICHTHAS! M HOHHAsI) B HEOPIraHUUECKUX COCANHCHHUSAX;

packpbiBaTh cwmbici Ilepuonunueckoro 3akona J[. M. MeHneneeBa: Je€MOHCTPUPOBaTh MNOHUMAHHUE
MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX MoioxeHus B Ilepuoandeckoit
CHUCTEME, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYCHUS,
3aK0Ha ABOTapO;

OTMCHIBATh M XapaKTepH30BaTh TaOIuuHyo0 Gopmy [lepromudeckoil cucTeMbl XUMHUUECKUX BIIEMEHTOB:
pasiuuaTh MOHSATHS «TJaBHAs MoATpymmna (A-rpymma)» u «mododnas noarpymma (b-rpymma)», mansie u
OosplIKe IepHoAbl, COOTHOCUTh 0003HAYECHHUs, KOTOpble NMetoTcs B Tabnuue «llepuonndeckas cucrema
xuMudeckux snementoB [I. M. MenneneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XHUMHAYECKHUX DJIEMEHTOB (COCTaB M 3apsi sApa, oOIliee YHCIO 3JIEKTPOHOB M pacHpeneiIeHHEe UX II0
3JIEKTPOHHBIM CIIOSM);

KJIacCU(UIMPOBAaTh XMUMUYECKUE 3JIEMEHTHI, HEOPraHWYeCKHUE BELIeCTBA, XMUMUYECKHE peakiuuu (I10
YHCIY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIECTB, 110 TEILIOBOMY dPPEKTy);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMHE XUMHYECKHE CBOMCTBA BEIIECTB pPAa3jMYHBIX KIACCOB,
MOATBEPKAAsi ONHCAHME MPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHUM COOTBETCTBYIOLIUX XHMHUYECKHUX
peaxuuii;

MMPOrHO3UpPOBAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH
MMPOTCKaHUs XUMHUYICCKUX HpeBpaH.IeHPIfI B pa3JIMYHbIX YCIOBHAX;

BBIUMCIISITh OTHOCHUTENBHYIO MOJEKYJSIPHYIO H MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJO
XHUMHYECKOTo 3JIeMeHTa 1o (opMylie COeTMHEHHUs, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOIHUTH
Pacy€Thl O YPABHEHUIO XUMUUECKOU Peaklnu;

MIPUMEHSTh OCHOBHBIE OIEpPAIMM MBICIUTEIBHON JE€ATEIbHOCTH — aHalu3 W CHHTE3, CpPaBHEHME,
00001IIeHIe, CHCTEMaTH3aIMI0, KIACCH(UKAIIMIO, BbISBIICHHE MPUUYMHHO-CIICICTBECHHBIX CBSA3CH — I
M3y4YEHMsS] CBOWCTB BEIIECTB U XMMHYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS —
HaOII0ICHNE, U3MEPEHUE, MOICITUPOBAHUE, SKCIIEPUMEHT (PealTbHBIA U MBICIICHHBIN);

CJIEJIOBaTh MpPaBWJIaM IOJIb30BAHUSI XUMHYECKON MOCYJI0W | J1abOpaTOpHBIM 00OpYIOBAaHHEM, a TaKKe
IpaBuIaM o6pa1ueH1/m C BCIICCTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU 110 BBIIIOJTHECHHUIO na6opaTopHHx
XUMWUYECKHUX OIBITOB IO MOJYYCHHUIO M COOMPaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEIETEHHON MaCCOBOM J0Jie paCTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh U
MPOBOJIUTH XUMHUYECKHE SKCIICPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MICIIOUEH M KHUCIOT C IMTOMOIIIBIO
HHAMKATOPOB (JlakMyc, (heHoaTanienH, METUIOPAHK U APYTHE).

K koHIy oOydeHust B 9 kiiacce npeIMeTHBIC pe3ysIbTaThl HA 0A30BOM YPOBHE JIOJDKHEI OTpa)kaTh
c(hOopMUPOBAHHOCTH y 00YJAIOITUXCS YMEHHUH:

PaCKpbIBaThL CMBICII OCHOBHBIX XHUMHWYCCKUX MOHATHH: XUMHYCCKUN QJICMCHT, aTOM, MOJICKYJlda, HOH,
KaTUOH, aHHOH, IIPOCTOC BCEHICCTBO, CJIOKHOC BEIIECTBO, BAJICHTHOCTH, JJICKTPOOTPULATCIBHOCTD,



CTCTICHh OKHUCIICHUS, XMUMHUYCCKasl PEaKIUs, XMMHUYCCKas CBsI3b, TEIUIOBOW A(PQEKT pEeakiuu, MOJIb,
MOJISIPHBIN 00BEM, PAcTBOP, AMEKTPOJIUTHI, HEAICKTPOIHUTHI, AIEKTPOIUTAYCCKAS JUCCOIUAIINS, PEAKIIUU
MOHHOTO OOMEHAa, KaTaJMu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOPAaTUMBIC PEaKIIUH,
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUM,  OKHUCIHUTENh, BOCCTAHOBUTEIb,  OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XHMHYECKas CBI3b  (KOBAJICHTHAs, WOHHA,
METAJTMYECKas), KPUCTALUTUYECKash PEIIETKa, KOPPO3Wsl METaIOB, CIUIABbl, CKOPOCTh XHMHYCCKOU
peakuuy, npeaeapHo nonycruMas konuentpauus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUH M NPUMEHITH STH TOHATUS NOpU
OTIMCAHWH BEIIECTB M UX TPEBpaICHUH;

UCIOJb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISI COCTABICHHS (POPMYJI BEIIESCTB U YPABHEHUN XUMUYCCKHX
peaKIuif;

OIIPEJENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COCAUHEHUSX PAa3IMYHOIO
COCTaBa, MNPUHAAJIEKHOCTh BEIIECTB K OIpeNeNEHHOMY KJaccy COeAMHEHuH mo GopmynaMm, BHJ
XUMHYECKON CBA3M (KOBaJIEHTHAs, MOHHAS, METAJIMYecKas) B HEOPTraHMYECKUX COEIUHEHUSX, 3apsn
WOHA M0 XUMHUYECKOW (popMmyie, xapakTep cpellbl B BOIHBIX PAacTBOPAaX HEOPTraHWMYECKHX COCAMHEHHI,
THII KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbici Ilepuoaudeckoro 3akona [. 1. MenneneeBa U JEMOHCTPUPOBATh €r0 MOHUMAHHUE:
OINKCHIBATh M XapaKTepH30BaTh TaOnuuHyo (Gopmy [lepnonuueckoil cucTeMbl XUMHUUECKUX 3JIEMEHTOB:
pasiuyaTh MOHSATHS «TJaBHAS MoATpymna (A-rpymma)» u «mmodounas noarpymma (b-rpymma)», mansie u
OonplIMe MEepPHOABl, COOTHOCHTH OO0O3HAUYEHHs, KOTOPBIE HMEIOTCA B HEPHOAMYECKOM Tabiuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsf supa, odlee
YHCIIO JIEKTPOHOB U PACHpe/ieeHHe UX TI0 JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIIEe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB M MX COCAMHEHHH B MpeAesax MaJbIX MEPUOJOB U INIaBHBIX NOATPYII C
y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIMPOBAaTh XMMUYECKUE 3JIEMEHTHI, HEOPraHWYEeCKHUE BELIECTBA, XMUMUYECKHUE Ppeakuuu (I10
YHCIY U COCTABY YYaCTBYIOLIMX B PEAKIMU BEIIECTB, 10 TEINIOBOMY 3G (EKTy, IO U3MEHEHHIO CTEIeHEeH
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTCpU30BaTh (OHI/ICLIBaTL) 06II_II/I€ nu CHeHI/I(i)I/I‘{eCKI/IG XHMHYECKHE CBOMCTBA IIPOCTBIX U CJIOKHBIX
BCHICCTB, IMOATBEPIKAAA OIMMMCAHUC ITPUMEPAMHU MOJICKYJIAPHBIX U HOHHBIX ypaBHeHHﬁ COOTBCTCTBYIOIIUX
XUMHUUYCCKUX peaKHHﬁ;

COCTaBIIAITh YPaBHEHUS AIIEKTPOIUTHUYECKOM AHCCOLMAIMU KHCIOT, WIENo4Yell W CoJied, MOJHBIE U
COKpamI€HHbIE YPaBHEHHS pEaKIWi HWOHHOTO OOMEHa, YypaBHEHHS peakiuil, MOATBEPKIAOIINX
CYILLIECTBOBAHNE T€HETHUECKOM CBSI3M MEXAY BEILIECTBAMH Pa3IMUYHBIX KJIACCOB,;

pacCKpbIBaTb CYIIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKL{I/Iﬁ MOCpEACTBOM  COCTABJICHHUA
3JICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ;

IIPOrHO3UpPOBAThH CBOMCTBa BCIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA, BO3MOXHOCTH IIPOTCKAHUSA
XUMHUYCCKUX npeBpaIueHHﬁ B pa3JIMYHbIX YCIIOBUAX,

BBIUMCIISITH OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XHUMHYECKOTo 3JIeMeHTa 1o (opMysie COeTUHEHHUs, MaCCOBYIO JIONIO BEIECTBA B PacTBOpE, MPOBOIHUTH
Pacy€Thl O YPABHEHUIO XUMUUECKOU PeaKklnu;

coOJI0IaTh TIPaBWIIa TIOJB30BAaHHUS XMMUYECKOHM MOCyIoW W JIAOOPaTOPHBIM O0OpPYJOBaHHEM, a TaKKe
mpaBwiia OOPAIIEHHsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHYECKHUX OMBITOB IO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (aMMHAaKa U YTIEKHCIOTO
rasa);

MIPOBOJIUTh PEaKIMH, MOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAB pa3jIMUYHBIX BEIISCTB: PAacCIO3HABATH
OTBITHBIM TMYTEM XJIOpUA-, OpoMuU-, HOAMI-, KapOoHaT-, ocdar-, cuImMKar-, cyabhar-, THAPOKCU-



HNOHBI, KATHOHbBI AMMOHUA U HMOHBI MU3YUYCHHBLIX MCTAJJIOB, MPHUCYTCTBYIOIIHWC B BOIHLIX pPACTBOpax
HEOPraHUYCCKUX BEIIECTB,

MPUMEHSATH OCHOBHBIC OIEpAIlMd MBICTUTENFHON JESITeNTbHOCTH — aHaI3 W CHHTE3, CpaBHEHHE,
00001IIeHIEe, CUCTeMaTH3aIHIO0, BHISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIS U3yYEHUS CBOWCTB
BEIICCTB U XMMHUYECKUX PEAKIIMH, ECTECTBEHHO-HAYYHBIC METOBI MTO3HAHMsI — HAOII0ACHNE, U3MEPEHIUE,
MOJIEJIPOBAaHHE, IKCIIEPUMEHT (peaTbHBINA M MBICIICHHBIN ).



TEMATHUYECKOE IIVIAHUPOBAHUE
8 KJIACC

KoaunuecTBO yacoB

HaumeHoBaHMe pa3aesioB U TeM

DyekTpoHHBIE (HM(POBBIE) 00pa3oBaTeJbLHbIE

Ne n/m IpOrpaMMBbI Beero KP P pecypcsl
Paznea 1. [lepBoHayajibHble XUMHYECKHE IOHSITHS
11 XUMI — BaKHs 001ACTE, ECTECTBOSHANNA 5 0 2 Bubanorexa LIOK https:/m.eds00.ru/7f41837¢
Y [IPAKTUYECKON JIeITEIBHOCTH YeIOBEKa
1.2 BeiecTBa 1 XUMHYECKUE PEaKIMU 15 1 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢c
HUroro mo pazgemy 20
Pa3jnen 2. Baxkneiimue npeacTaBuTe 1l HEOPraHNYECKUX BelECTB
2.1 Bosnyx. Kucnopox. I[Tousitue 06 okcuaax 6 0 1 bubaunoreka ITOK https://m.edsoo.ru/7f41837c
2.2 Bomopos. TToHsITHE 0 KHCITIOTaX U COISIX 8 1 1 bubaunoreka ITOK https://m.edsoo.ru/7f41837c
2.3 Boma. PactBopbl. [ToHsTHE 00 OCHOBAHHSX 5 1 1 bubaunoreka ITOK https://m.edsoo.ru/7f41837c
2.4 Ocropisie {JIACCHT HEOPTatHeCkiX 14 1 1 bubnunoreka I{OK https://m.edsoo.ru/7f41837c
COCTMHECHUI
Hroro no pazzaeny 33

Pasnen 3. llepuoguueckuii 3axon u Ilepuoanyeckasi cucreMa xumMuueckux 31eMeHToB . U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBSA3b.

OKHCIUTETbHO-BOCCTAHOBHTEIbHBIE peakumuun

Ilepuoanueckuii 3akoH u [lepuoanueckas

3.1 cUCTEMa XMMHYECKUX sieMeHToB 1. U. 7 1 0 bub6mmoreka ITOK https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue atoma
3.2 Xumuaeckas cAsp. OKHCIMTEIbHO- 8 1 bub6mmoreka ITOK https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJILHBIE PEAKIMU
Hroro mo pazaery 15 bubnmoreka [TOK https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMst 0 bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 68 6 6
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9 KJIACC

Ne
n/n

HaumenoBanme pa3zaesioB H TeM NPOrpaMMbl

KoanuecTBo yacoB
Beero KPP

DyiekTpOoHHBIE (M (POBDBIE)
o0pa3oBaTelibHbIE pecypchl

Pasnen 1. BemecTBo 1 XUMHYeCKHE PeaKIMU

1.1 gzﬁz(c)gz}lﬂe " yrny6neHHe SHAHUH OCHOBHBIX pa3/ICIOB Kypca 5 1 bubnunoreka HOK https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEAKIINI 4 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
1.3 DIEKTPOIMTHYECKAT MCCOMHAIIMS. XMMHUECKUE PEAKIHH B 8 1 1 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
pacTBopax
HWroro mo paznemy 17
Pa3jnen 2. Hemeranbl 4 X coeIMHEHUS
2.1 Obmias XapakTepueTHKa Xummieckix semenTos VIIA- 4 1 Bubnnoreka ITOK https://m.edsoo.ru/7f41a636
rpynmsl. ["anorenst
2.2 Obmas xapaxrep HICTHKE XHMITACCKUX STEMEHTOB ViA- 6 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeTuHeHHS
2.3 OO1mas XapakTePUCTHKA XUMHICCKHX S1CMEHTOB V/A-TPyIIIbL 7 1 bubaunoreka I{OK https://m.edsoo.ru/7f41a636
A3oT, Gochop u uxX coeqMHEeHUS
2.4 Obmias xapaxTepucTika XUMHACCIHX SJICMCHTOB IVA- 8 1 2 Bbubmnoreka ITOK https://m.edsoo.ru/7f41a636
TPYMIbL YTJIEPOa U KPEMHUH M UX COCAMHCHUS
Hroro no pazzaeny 25
Pa3znen 3. MeTaajibl 4 MX COeTMHEHUSI
3.1 OO01ue cBOMCTBA METAIIJIOB 4 Bubnnoreka ITOK https://m.edsoo.ru/7f41a636
3.2 Bakneiiye MeTambl ¥ UX COSTUHEHNS 16 1 2 Bubnnorexa ITOK https://m.edsoo.ru/7f41a636
Hroro no pazzaeny 20
Pasznen 4. Xumus 1 OKpyzKaomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YeIOBEKa 3 bubarnoreka IIOK https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE BpeMms 3 bubmmoreka [TOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 7



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
Ne Tema ypoka Kosmiecrso 1acon Jara DJ1eKTpoHHbIe HU(PPOBBIE
n/n Bcero KP P H3yYeHHs o0pa3oBaTebHBIE PECYPCHI
1 IIpeamer xumuu. Posb XMMHUM B )KU3HU YesloBeKa. Tena u BelecTsa 1 bubiuorexa LIOK
https://m.edsoo.ru/ff0d210c
2 TTonsTe 0 MeTomax MO3HAHUS B XUMUAHU 1 bubiuorexa LIOK
https://m.edsoo.ru/ff0d227e
3 [MpakTnueckas pabora Ne 1 «I[IpaBuia paboTsl B 1a00paTopuu 1 1 1 bubnunorexa [JOK
npuéMbI obpalieHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
4 YucTslie BemecTBa U cMecu. CrocoObl pa3zeicHus cMeceit 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d26ca
5 Ipaktrdeckas padora Ne 2 «Pa3nenenue cmeceli (Ha mpuMepe OYHCTKA 1 0 Bubmmorexa [IOK
MOBapEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
Bubmmorexa [IOK
6 ATOMBI H MOTEKYJIb! ! https://m.edscl>l0.ru/ff0d2a6c
7 XUMHUECKUE 3TeMEHTHI. 3HAKH (CUMBOJIBI) XMMHUYECKHUX IEMEHTOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d2be8
8 TIpocThie 1 CIIOKHBIC BEIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 EH@I_HOEKE‘ LIOK
ttps://m.edsoo.ru/ff0d2d50
10 3aKoH IMOCTOSHCTBA COCTaBa BEUIECTB. XUMHUIECKask popMyIia. 1 BI/I6J‘III/IOT6Ka HOK
BajieHTHOCTh ATOMOB XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OrtHocuTenbHast aToMHas Macca. OTHOCHTENbHAS MOJIEKYJISIpHAs Macca 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHUYECKOT'0 DJIEMEHTa B COETUHEHUN 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KomuuectBo Bemecta. Mosb. MonsipHas macca 1 Eggg%ﬁi?sgfrﬁ/ffo 45230
14 OuU3HYECKUE U XUMUYECKUE SIBIICHUSI. XUMHYCCKAs PEaKIIHs 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTEKAHUS XUMHUYCCKUAX PEAKIIHI 1 EH&I_HOTeKa 110K
ttps://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUs] MAaCCHI BEIIECTB. XMMHUYECKHIE yPaBHEHUS 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d3b88
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Brranciaenus KOJIMYECTBA, MAaCChl BEIIECTBA 11O YPAaBHCHUAM

bubanorexa [JOK

17 XUMHYCCKHX PeaKiuit https://m.edsoo.ru/ff0d5708
18 Krnaccudukarms XuMIgecKuX peakiuii (COeAMHEHMS, Pa3I0OKCHHS, Bubmmorexa IIOK
3aMelleHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-3HIIKIONETUCT. OO00IIeH e 1 Bbubnnorexa [JOK
CHCTEMATH3alys 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonrponbHas padora Nel o teme «BelecTBa 1 XUMHYECKUE PEAKLIAM» bubmorexa IOK
P P : B peattt https://m.eds00.ru/ff0d4290
21 Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopox — aneMeHT u bubnunorexa [JOK
npoctoe BerectBo. O30H https://m.edsoo.ru/ff0d448e
22 Om3HYecKue U XUMUIECKUE CBOMCTBA KUCIOPOoa (PeaKkny OKHCICHNUS, bubanorexa [JOK
ropenue). [loHsiTue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Cr1oco05bI oTydeHHs KHCIOPoAa B TAOOPaTOPHH U IIPOMBIIIUICHHOCTH. Bubmmorexa [IOK
[IpumeHeHHe KHCI0poIa https://m.edsoo.ru/ff0d497a
TemnoBoit 3 PeKT XUMUIECKOW peaKiny, MOHITHE O bubnunorexa [JOK
24 )
TEPMOXHMHYECKOM YPaBHCHHUH, 9K30- M SHIOTCPMHUYUCCKUX PCAKIHSIX https://m.edsoo.ru/ff0d4790
TorumuBo (HedTh, yroip U MeTaH). 3arps3HeHne BO3ayXa, CIIOCOOBI €ro bubnunorexa [JOK
25 .
peI0TBPAIIICHUSL https://m.edsoo.ru/ff0d4c4a
Ipaktrdeckas padora Ne 3 o Teme «[lomyduenne u cobupanue Bubmmorexa [IOK
26 . .
KHCIIOPOIa, U3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bopopon — anemenT u pocToe BemmecTBo. Haxoxienne B npupose bubmorexa LIOK
Hopot P HHECTEO. A PHPOA https://m.edsoo.ru/ff0d4ddo
28 Du3nuecKue 1 XUMHUYECKHE CBOMCTBA Bojtopoa. [IpumeneHue Bubnuorexa IIOK
BOJIOPO/Ia https://m.edsoo.ru/ff0d4dd0
29 ITonsTHE O KUCIIOTAX U COMAX brommorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0FI morydeHHs BOJIOpoJia B 1abopaTopuu bubmorexa LIOK
i Alopolt patop https://m.edsoo.ru/ff0d4ddo
31 [pakrrueckas padora Ne 4 o Teme «Iloryuenue u cobupanne bubanorexa [JOK
BOJIOPOJIA, U3YUCHHUE Er0 CBOHCTBY» https://m.edsoo.ru/ff0d4f42
N N bubamoreka [JOK
32 MosnsipHbiii 00bEM Ta30B. 3aKOH ABOTAIPO hitps://m.eds00.ru/ff0d542e
33 Brruuciienus o0bEMa, KOJIMUECTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY Bbubnuoreka [IOK
KOJIMYECTBY BEIIECTBA MITH O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 006EMOB ra30B 110 ypaBHEHMIO PEaKkUU Ha OCHOBE 3aKOHA bubnmnorexa [JOK
00BEMHBIX OTHOIIICHHUH Ta30B https://m.edsoo.ru/ff0d5708
35 dusnueckre U XUMHUYECKUE CBOMCTBA BOIbI bubamnorexa [[OK
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https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [loraTne 06 nHANKaTOpax BH6H_HOTeKa HOK
https://m.edsoo.ru/ffod59e2
37 Bona xak pactBopurtens. HacbllieHHbIE 1 HEHACBILIEHHBIE PACTBOPBI. Bubmmorexa IIOK
MaccoBast ToJIs BEIECTBA B pacTBOpPE https://m.edsoo.ru/ff0d5b40
38 HpaKTI/I‘I"eCKaH pabora Ne 5 o Teme ((HprFOTOBJ'IeHI/Ie pacTBOpOB ¢ bubnnorexa [JOK
omnpenenéHHOi MacCOBO 10JIel pacTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 KonTtponbHas pabora Ne2 mo teme «Kucnopon. Bogopoa. Boma» ﬁﬁgg:l;l/?;.ee%i;f)(.)rﬁlffo 46342
40 OKCHIBI: cOCTaB, KIaCCH(UKANNsI, HOMCHKIIATYpa BH6H_HOT6Ka HOK
https://m.edsoo.ru/ff0d664e
a1 ITony4yenune u XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U Bubmmorexa [IOK
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 XUMHUUECKHE CBOMCTBA OKCHUIOB
43 OcHoOBaHUs: COCTaB, Kiaccu(pHKaIUsi, HOMCHKIATYpa BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d67ca
44 ITony4yenue nu XUMHUYECKUE CBOMCTBa OCHOBAaHUI bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca
45 XUMHAYECKUE CBOMCTBA OCHOBAHUM
46 Kucnotsl: cocTaB, kiaccuuKaIus, HOMEHKIaTypa EH@]_HOTeKa LIOK
ttps://m.edsoo.ru/ff0dfee2
47 ITonyyeHue u XUMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa [IOK
https://m.edsoo.ru/ffOdfee2
48 Coumu (cpemHre): HOMEHKIIATYPa, CIIOCOOBI TIOTYICHUS, XUMIICCKIE Bubmorexa [IOK
CBOHCTBa https://m.edsoo.ru/00ad9474
49 XuMHUecKue cBoicTBa coneit
50 IIpaxTudeckas pabora Ne 6. Perenue SKCIIEPUMEHTANBHBIX 3324 10 BI/I6J'I.I/IOTeKa [HOK
Teme «OCHOBHBIC KITACCHI HEOPTAHMYECKUX COSTUHEHUIN https://m.edsoo.ru/00ad9b7c
51 I'eneTnueckas cBsI3b MEXy KJIJaCCaMU HEOPTAaHUIECKHUX COCTUHEHUI EH@I,HOTCM HOK
ttps://m.edsoo.ru/00ad9a50
52 O06001eHre 1 cucTeMaTn3anys 3HaHUH E’;IS;I:I;I/(;:.GG?S(I){)?IS/OOa d9ch?
53 KOHTpOJ'ILHflSI pabora Ne3 o Teme "OCHOBHBIE KJIacChl HEOPTaHMYECKUX BI/I6J‘III/IOTCKa HOK
coeMHeHuH" https://m.edsoo.ru/00ad9ela
54 ITepBrie MOMBITKY KiIacCU(UKAINN XUMHYIECKHX 371eMeHTOB. [loHsaTHe 0 BI/I6II.I/IOTeKa [HOK
rpyINax CXOMHbBIX JIIEMEHTOB https://m.edsoo.ru/00ad9ffa
55 ITepuonnueckuii 3axkoH u [lepuoanyeckasi cucTeMa XUMHUECKUX bubnnorexa [JOK
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aneMeHToB /1. 1. MenneneeBa

https://m.edsoo.ru/00ada52c

56 [lepuronbl, TPYIIIBL, TOATPYIIITEL 1 EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/00ada52c
57 Crpoenne atomoB. CocTaB aTOMHEIX siep. V3oTomnst 1 ﬁgg;%%iii?ﬁlo()a da342

58 CrpoeHue 3IeKTPOHHBIX 000JI09eK aTOMOB 3J1eMeHTOB [lepronnueckoii 1 bubnnorexa [JOK
cuctemsr JI. 1. Menneneena https://m.edsoo.ru/00ada6bc

59 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA T10 €0 MOJI0KEHHIO B 1 bubnnorexa [JOK
[epuoauueckoii cucteme J. 1. Menneneesa https://m.edsoo.ru/00ada824

60 3nauenue [lepuoandyeckoro 3akoHa Uisl pa3BUTHS HAYKU U MPAKTUKH. 1 Bubmmorexa [IOK
. Y. MenpeneeB — y4€HbIH, TIeJaror U rpakaHuH https://m.edsoo.ru/00ada96e

61 DNEKTPOOTPUIIATEITHHOCT ATOMOB XHMUYECKHUX JIE€MEHTOB/ 1 Bubmmorexa [IOK
Bcepoccuiickas mpoBepouHas paborta https://m.edsoo.ru/00adaab8

bubnunorexa [JOK
62 VoHHas XMMUYECKAs CBA3h 1 https:// m.edscﬁ).ru/OOadaCB4

63 KoBasienTHas mossipHast XUMHYECKasi CBS3b 1 bubmotexa IOK
https://m.edsoo.ru/00adaab8

64 KoBaneHTHas HeNOIsIpHAast XUMHYECKAs CBS3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9

Bubmorexa [IOK
65 CTeneH okucneHHs ! https://m.edscl)lo.ru/OOadae28

66 OKHUCIIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 Brbmotexa LOK
https://m.eds00.ru/00adb076
67 OKHCIIMTENN U BOCCTAHOBHUTEIN 1 ﬁgg;%ﬁi%iﬁgﬁlo% db076

68 KontponsHas pabora Ned mo teme «CTpoeHue atoMa. XuMHAIeCKast 1 Bubmmorexa [IOK
CBSI3b» https://m.edsoo.ru/00adb486
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9 KJIACC

Ne KosnuecTBo yacoB Hdara Oy1eKTpOHHBIE HH(pOBLIE
Tema ypoka
n/n Bcero KP mnp H3YYeHMsI o0pa3oBaTe/IbHbIe pecypchl
1 Ilepronuueckuii 3akoH. [lepuoaudeckas cucrema xumuueckux 3nementos 1. U. 1 bubnnorexa [JOK
Meneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHYECKUX AIIEMEHTOB IIEPBBIX TPEX 1 Bubmmorexa IIOK
MIEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukarms 1 HOMEHKIaTypa HEOPTaHNIECKUX BEIIECTB 1 bubmorexa [IOK
t i P B https://m.edsoo.ru/00adb7e2
4 Bunbl XuMU4eCKO! CBS3U U TUIIBI KPUCTAJUIMUECKUX PEIIETOK 1 bubmotexa IOK
A P P https://m.edsoo.ru/00adbac6
5 Konrponbnas padora Nel no teme «IloBTOpeHue u yriryoieHne 3HaHHH 1 1
OCHOBHBIX pa3/ieioB Kypca 8 Kiiacca»
6 Knaccudukanms XuMHIeCKnX peakyii o pa3IuIHbIM IPH3HAKAM 1 bubmorexa LIOK
H peaxt P P https://m.edsoo.ru/00adbch0
[TonsTHE O CKOPOCTH XUMHUYECKOHN peakund. [IoHATHE O TOMOT€HHBIX U Bubmmorexa [IOK
7 1 )
reTePOreHHBIX PEaKInIX https://m.edsoo.ru/00adbe9a
8 [MonsiTre 0 XMMUYECKOM paBHOBecUH. DaKTOPBI, BIUSIONINE HA CKOPOCTh 1 bubnunorexa [JOK
XUMHUUYECKOM PeaKIMK U MOJI0KEHHE XUMUYECKOTO PAaBHOBECHSI https://m.edsoo.ru/00adc28c
9 OKHCIHUTENBEHO-BOCCTAHOBUTENIFHBIE PEaKIIH 1 bubmmorexa [IOK
peaxtt https://m.edsoo.ru/00adcade
10 Teopwust anexTpoauTHueckoil qucconuaniy. CHIbHbIE U ClIa0ble 3JEKTPOIUTHI 1 bubmmorexa [IOK
P P AMCCOHHATIIL. P https://m.edso0.ru/00adcd68
11 HonHbIC ypaBHEHUS pEaKIUA 1 bubmmorexa [IOK
M peaxt https://m.edsoo.ru/00add448
XUMHYECKHE CBOICTBA KUCIIOT M OCHOBAHHUM B CBETE MPEACTABICHUI 00 Bubnuorexa IIOK
12 . 1 }
ANEKTPOJIUTHUECKOH TUCCOIMAIIN https://m.edsoo.ru/00add5d8
13 XMMHYECKUe CBOMCTBA COJIEH B CBETE MPE/ICTABICHUIT 00 JIEKTPOIUTHUECKON 1 Bubnuorexa IIOK
AUCCOLHALIIN https://m.edsoo.ru/00add8b2
. bubnnorexa [JOK
14 Honsrhe o rugpoxuse coneit ! https://m.edsoo.ru/00add9d4
N Bubmorexa [IOK
15 O0001IeHNE U CHCTEMATH3aLMs 3HAHUHA 1 https://m.eds0o.ru/00addd12
Bbubaunorexa [JOK
16 [MpakTryeckas padora Ne 1. «Pemenne skcriepuMEHTAIBHBIX 33/1a1» 1 1 https://m.edsoo.ru/00addbfa
Kontponsnas padora Ne2 mo Teme «DIEKTPOTUTHIECKAS TUCCOIHALINS. Bubnmorexa IIOK
17 1 1 )
XUMHYECKHE PEaKI[i B PACTBOPAX) https://m.edsoo.ru/00addecO
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bubaunorexa [JOK

18 OO01mas XapaKTepuCTHKA TaTOTeHOB. XMMHUYECKHE CBOICTBA Ha IpUMepe XJiopa https://m.edso0.ru/00addfe2
19 Xiopoomopon. ConsiHasi KUCTIOTa, XAMHIESCKIE CBOUCTBA, MTOTyUICHHE, Bubmmorexa IIOK
TIPUMCHEHHUE https://m.edsoo.ru/00ade104
[paxtraeckas padora Ne 2 mo Teme «IlomydeHne CONTHON KUCIOTHI, H3yICHUE Bubmmorexa IIOK
20 . :
e€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Bbruncienus o ypaBHEHUSIM XUMHUUECKHUX PEAKIHiA, €CIIN O/INH U3 PEearcHToB bubnnorexa [JOK
IaH B H30BITKE https://m.edsoo.ru/00ade488
bubaunorexa [JOK
22 OO01mas xapakTepucTika seMeHToB VIA-Tpymmsl https://m.eds0o.ru/00ade64a
AmnorpornHble MogudUKaul cepbl. HaxoxxaeHne cepsl U e€ COeIMHCHHH B Bubmmorexa [IOK
23 N .
npupojie. XMMUUYECKHE CBOMCTBA Cephl https://m.edsoo.ru/00ade64a
24 CepoBonopoz, cTpoeHune, Gpu3MIecKue 1 XHMUIECKHE CBOHCTBA bubmorexa LIOK
POBOZIOPOLL, C1P ’ https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIOTa, GPU3MYECKUE U XUMUYECKUE CBOUCTBA, bubnunorexa [JOK
25 .
MPUMCHEHUE https://m.edsoo.ru/00adea28
o | e e, A A TP RLEERCTS choss norye B 10K
P ) p PYarottien cpell https://m.edsoo.ru/00adec8a
COCAMHEHUSIMH CEPbI
27 Brrunciienue MaccoBoOi 10JIM BBIXO/A IPOLYKTA pEaKLuu bubmmorexa [IOK
A /1d TPOALYKTa peakil https://m.edsoo.ru/00adec8a
28 O01as xapakTepUCTHKA AIeMEHTOB V A-Tpymiibl. A30T, paclpoCTpaHEHHE B Bubmorexa [IOK
npupojie, GU3NYecKue 1 XMMUYECKUE CBOUCTBA https://m.edsoo.ru/00adeea6
29 AmMHaK, ero Gpuzndeckre U XMMHUIECKHE CBOICTBA, TIOydYeHNE U IIPUMEHEHHUE bubmmorexa [IOK
’ > oIy P https://m.edsoo.ru/00adf004
30 IIpaxtrueckas padora Ne 3 o Teme «IlomyueHne aMmMmuaka, U3y4eHHUE €ro Bubnuorexa IIOK
CBOMCTBY https://m.eds00.ru/00adf180
31 A3oTHas Kuciora, eé GU3nYecKre 1 XMMHYeCKHue CBOHCTBA bubmmorexa [IOK
’ https://m.edso00.ru/00adf306
Hcnionp30BaHNE HUTPATOB M COJIEI aMMOHHS B KAY€CTBE MHUHEPAIBHBIX
32 o0pennii. XUMHYeCKOe 3arps3HeHHE OKPY’KaIOIIeH Cpe/ibl COeANHEHUSIMU Brbmmorexa LIOK
Zfonf ’ p PYAIOIIEH cpelt A https://m.edsoo.ru/00adf518
33 ®ocdop. Oxcun pocdopa (V) u pochopHas kucnora, pusndeckue u bubnnorexa [JOK
XMMHUYECKHE CBOMCTBA, TIOJIyYeHHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue hocdaTor B KauecTBE MUHEPAIHHBIX yI00OpeHuil. 3arps3HeHne Bubnmorexa IIOK
TPUPOIHO#L cperbl hochaTramu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacripocTpaHeHUE B IPUPOIE, PU3NYECKUE U XMMHUUECKHE CBOICTBA bubamnorexa [JOK
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Oxcuapl yraepona, ux Gu3ndeckue 1 XUMHICCKIE CBOUCTBA. DKOJIOTHIECKHE Bubmmorexa IIOK
36 .
po0IIeMBl, CBsI3aHHbIE ¢ OKcHIoM yriaepoma (1V) https://m.edsoo.ru/00adfebe
37 VYronpHas KHCIOTA U €€ CONH bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[MpakTuyeckas padbora Ne 4 o Teme "IlosrydeHue yriieKUCIoro rasa. bubanorexa [JOK
38 " .
KauecTBeHHas peakiiysi Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[TepBoHauanbHBIC NOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSIUHEHHIX bubanorexa [JOK
39 .
yrieposa https://m.edsoo.ru/00ae054e
40 KpemHunii u ero coennHeHUS bubmorexa [IOK
P A https://m.edsoo.ru/00ae080a
[paktraeckas padora Ne 5. Pemenne sKcrieprMeHTAIBHBIX 33124 IO TEME Bubmmorexa [IOK
41 . .
«BakHeHIIe HEMETAJUIBI U UX COSIUHEHUSD) https://m.edsoo.ru/00ae0bf2
. bubnuorexa [TOK
42 KonrponbHas padora Ne3 1o teme «BakHeiilne HEMETAIUIBI U UX COSANHEHUS» https://m.eds00.ru/00ae0e18
PO o R A butmorera LIOK
P P ’ https://m.edso0.ru/00ae103e
METaJUIOB
XUMHYECKHE CBOMCTBA METAJNIOB. DJIIEKTPOXUMUYECKUI sl HAIPSKEHUM Bubmmorexa [IOK
44 ]
METaJUIOB https://m.edsoo.ru/00ae1156
45 O06mue criocoOb! moydeHust MeTauioB. CIuTaBel. BEIYuCIIeHNS M0 ypaBHEHUSAM Bubmmorexa [IOK
XUMHUUYECKHUX PEAKIHi, €CIIM OJIUH U3 PEAreHTOB COACPIKUT PUMECH https://m.edsoo0.ru/00ae1156
46 [TonATHE 0 KOPPO3UH METATUIOB bubmmorexa [IOK
PP https://m.eds00.ru/00ae1278
bubnnorexa [IOK
4 [HenotHbe MeTaLIB https://m.eds00.ru/00ae14b2
48 OKCHIBI ¥ THIPOKCUIBI HATPHUS U KaJIHs bubmmorexa [IOK
A AP FIbl HATP https://m.eds00.ru/00ae14b2
49 [{enouHo3eMenbHbIE METAIUIBI — KaJIbLUI 1 MarHuit bubmorexa LIOK
B https://m.edsoo.ru/00ae15e8
50 Baxmneiine coeTMHEHHS KaIbLHs bubmorexa LOK
A B https://m.edsoo.ru/00ae15e8
51 O06o001eHne 1 cucTeMaTH3alus 3SHaHUH
52 JK€ctkocTh BO/BI M1 CIOCOOBI €€ ycTpaHeHUs bubmorexa LIOK
A yerp https://m.eds00.ru/00ae1886
53 IMpakTryeckas padbora Ne 6 o Teme "JKEcTKOCTh BOABI M METOABI €€ ycTpaHEeHUs" bubmorexa LIOK

https://m.edsoo.ru/00aelae8
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bubaunorexa [JOK

54 Amomuinii ! https://m.edsoo.ru/00ae1c64
. Bbubnnorexa [JOK
55 AmboTepHBIE CBOWCTBA OKCUIA M THIIPOKCHIA 1 https://m.eds00.ru/00ae1c64
Bbubnnorexa [IOK
56 Keneso ! https://m.eds00.ru/00ae1d86
bubaunorexa [JOK
57 Oxcuapl, ruApOKCHIbI U conu kere3a (1) u xenesa (111) 1 https://m.eds00.ru/00ae35e6
58 O060011IEHIE U CUCTEMATHA3ALMs 3HAHUI 1
[paktraeckas padora Ne 7. Penmienne sKcriepuMEHTAIBHBIX 3a7ad 110 TeMe Bubmmorexa [IOK
59 . 1 }
«BakHeHIIe MeTaJIbl U UX COCIUHECHUN https://m.edsoo.ru/00ae3de8
A A A ) Bubmorexa LIOK
A AEp P ’ A s https://m.edsoo.ru/00ae1750
MIPOJIyKTa PEaKIUH
61 O0001IIeHNE U CUCTEMATH3ALMs 3HAHWI
62 Kontponpnas padora Ned o teme «BakHeHIine MeTayuTbl H X COSAUHCHIISD
63 BermectBa u MaTepuansl B TOBCEAHEBHON )KU3HH YETIOBEKA 1 bubmorexa LIOK
B P A https://m.edsoo.ru/00ae3f50
64 XuMudeckoe 3arps3HEHUE OKPYKAIOIIEeH Cpebl 1 bubmmorexa [IOK
P pyaromen cpel https://m.edsoo.ru/00ae4270
65 Postb XMMUH B pELICHUH IKOJOTHYECKUX MPOodiIeM 1 bubmmorexa [IOK
https://m.eds00.ru/00ae4270
N N bubaunoreka [JOK
66 PeseprHblil ypok. O0001ICHIE U CUCTEMATH3AIMS 3HAHUH 1 https://m.edsoo.ru/00ae0d0a
N N bubanoreka [TOK
67 PeseprHsIil ypok. O000IICHHE U CHCTEMAaTH3AIHS 3HAHUHA 1 https://m.eds00.ru/00adb33c
N N bubanoreka [TOK
68 PeseprHIil ypok. O000MIEHHE U CHCTEMAaTH3AIHS 3HAHUH 1 https://m.eds00.ru/00ad9ch?
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., CinankoB C.A. AKITMOHEPHOE 0OIIECTBO
«3narenbcTBO «IIpocBerieHue»
» Xumusi: 8-H knacc: 0a30BbIN YpOBEHB: YUEOHUK; S-¢ u3ianue, nepepadorannoe, 8 kiacc/ [abpuensH

0.C., Ocrpoymos W.T"., Cnaakos C.A. AxunonepHoe o6miectBo «M3narenscTBo «IIpocBenieHue»

METOJNYECKUE MATEPHUAJIBI VIS YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
3. https://resh.edu.ru/subject/29/?ysclid=m0scu3p77z144430379

2. https://chem-oge.sdamgia.ru/
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