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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl COCTaB/IEHA HA OCHOBE
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmrero ob6paszoBanus, npencraBieHHBIXx B PI'OC OO0, a takke Ha OCHOBE (emepaabHOU
pabouelt mporpaMMbl BOCIIUTAHUS M C YYETOM KOHUENIWHU MpenofaBaHus ydeOHOro mpeamera
«Xumusi» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu.

[Tporpamma mo XuMuU Aa€T TpelNCTaBICHHE O MENsIX, OOIIed cTparerud oOydeHwus,
BOCHUTAHUS W Pa3BUTUS OO0y4aIOIIMXCA CPEACTBAMU Y4e€OHOTO MpeaMeTra, yCTaHABIMBAET
o0si3aTeNbHOE MPEAMETHOE CO/Ep)KaHUe, MpelycMaTpUBaeT paclpeeieHne ero mo Kjiaccam u
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM MPOrpaMMbl 10 XUMHUH, ONPEAEIISIET KOJIMYECTBEHHbIE
U KayeCTBEHHBIE XapAKTEPUCTUKHU CONEPKAHUSA, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTh
U3YyUEHHUS XUMHH C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOro
mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaromuXcsi, OMpeaesseT BO3MOXKHOCTH MpeaAMeTa s
peanmzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOI'O 00I1ero 00pa30oBaHus, a TAKKe TpeOOBAHUMN K pe3ysbTaTaM 00y4eHUs XUMHUU
Ha YypOBHE IeJell u3ydyeHus MpeAMEeTa U OCHOBHBIX BHUJOB Yy4eOHO-II03HABaTEIbHON
NEeSITEIbHOCTU 00y4YaroILerocs Mo OCBOEHUIO yUeOHOI 0 COlepKaHMsL.

3HaHHE XUMHHU CIIy>)KUT OCHOBOM 111 (pOpMUPOBAHMSI MUPOBO33PEHHS 00yUaroIEerocs, ero
MIPEJCTaBICHUN O MaTEpHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPatOT GOPMUPYEMBIE XUMUEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAILEHUAX SHEPIUHU U 00 3BOJIOIMH BELIECTB B MPUPOJIE, O MyTIX
pelieHusi TIOOANBHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenne xumun:

CIOCOOCTBYET peanu3alud BO3MOXKHOCTEH IS caMopa3BUTHS U (HOPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011ei U PyHKIMOHATBLHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHKE MBIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOW  y4eOHOW  JEeSATENbHOCTH, OKCIECPUMCHTAIbHBIX |
UCCIIEZIOBATENILCKUX YMEHHM, HEOOXOAMMBIX KakK B TIOBCEJHEBHOW JKM3HH, TaKk M B
npodeccuoHaIbHON 1eITeTbHOCTH;

3HaKOMHUT CO CHeUu(PUKOW HAy4yHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI LEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SABIISETCS OTBETCTBEHHBIM 3TANloM B ()OpMUPOBAHHUH
€CTECTBEHHO-HAaYYHOH rpaMOTHOCTU 00Y4arOIInXCs;

crnoco0cTByeT (OPMHPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K HpUpPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOruueckoe oOpa3oBaHHE
00y4JaroIIMXCS.

JlanHble HampaBieHUS B OOyYeHHM XHMHUU OOECIIEUMBAIOTCA CIELM(PUKON copepKaHUs
y4eOHOro TMpeAMeTa, KOTOPbIM SBISETCS NEAarornyeckd aJalTHUPOBAHHBIM OTpPaXKECHUEM
0a30BOIf HAYKH XUMUHU Ha OMPEICIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIo oOIIero o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHME
00y4arOUIMMHKCSI CHCTEMBI TTEPBOHAYATBHBIX MOHATUN XUMHUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYNMBIX MMOHSATUN OPraHUYECKOU XUMUHU.

CtpykTypa colepkaHusi MPOrpaMMBbI 10 XUMHUU CPOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona kK eé mizydeHuto. CozepikaHue CKJIAIbIBAa€TCSl M3 CUCTEMBl MOHSATHUH O XMMHUYECKOM
JIEMEHTE M BEIIECTBE M CUCTEMBbl MOHATHM O XMMHMUecKOoil peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OpraHU30BaHbl 110 NPUHIMILY MOCIENOBATENIBHOIO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUYECKNX IIPEACTABICHHUI Pa3HOIO YPOBHSL:

— QTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuognueckoro 3axona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— Y4YE€HHUsI O CTPOCHUU aTOMAa U XUMUYECKOH CBSI3U;

— IPEeACTaBICHUHN 00 3JEKTPOIUTUYECKON JUCCOLMAIINY BEIIECTB B PaCTBOpaXx.

Teopernyeckne 3HaHMS pacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJNYYEHHBIX W
OCMBICIIEHHBIX (DaKTOB, pPA3BMBAIOTCS IIOCIIEAOBATENIBHO OT OJHOIO YPOBHS K Jpyromy,
BBINONHSAS (PYHKIMU OOBSCHEHHS M TNPOTHO3WPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
MIPAKTUUYECKOT0 IIPUMEHEHUS U MOITY4YEHUS N3Y4aeMbIX BEIECTB.

OcBoeHre TPOrpaMMbl 1O XHMHH CHOCOOCTBYeT (DOPMHPOBAHHUIO IPEACTABICHUS O
XMMHUYECKOM COCTaBJISIIOLICH HAy4YHOM KApPTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM IPHUPOABI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOaM IO3HaHMs B Hayke. M3ydeHue xumun
IPOUCXOAUT C IPUBJICUEHHEM 3HAHUH U3 paHee U3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii mup», «buonorus. 5—7 knacces» U «dusnka. 7 kaacey.

[Tpu u3y4yeHnn XUMUU NPOUCXOAUT (POPMHUPOBAHNE 3HAHUIM OCHOB XMMUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NIPAKTUUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajjaua y4eOHOro mpeiMeTa COCTOUT B (hOPMHUPOBAHUU
CHCTEMbl XMMUYECKMX 3HaHUM — BakHeHIMX (aKTOB, MOHSATUI, 3aKOHOB M TEOPETUYECKUX
MOJIO’)KEHUHM, JIOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOI'O XapakTepa, s3blka HayKH, B
MPUOOIEHNH K HAyYHBIM METOJIaM IO3HAHUS NPU U3YUYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B
(opMUPOBaHMUM M Pa3BUTUM TO3HABATEJIbHBIX YMEHUH U HUX INPUMEHEHUHM B Yy4yeOHO-
MO3HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON eATeIbHOCTH, OCBOCHUH MpaBUJ 06€30MacHOro
o0pallleHus C BEIECTBAaMH B OBCEAHEBHON KU3HU.

[Tpu u3yyeHUM XMMHMM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs BaKHOE 3HAaUYEHHE
MpUOOpeH TaKue IeNH, KaK:

— (hopmupoBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHUIO,
COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY HPHHATHIO PELIEHHUH, CIIOCOOHOH aaanTupoBaThes K
OBICTPO MEHSIOIIMMCS yCIOBUSM JKU3HHU;

— HalpaBJIEHHOCTb OOyYEHHUS Ha CHUCTEMATUYECKOE MpUOOIIEHHE OO0yJaroumxces K
CaMOCTOSITEJIbHOM ~ II03HABAaTENbHOW  JESATENbHOCTH, HAay4YHbIM  METOJaM  I103HaHHf,
(bopMUPYIOIIMM MOTUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— oOecrieueHHe YCIOBUH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaIOUIMMUCST OIbITa
Pa3sHOOOpPa3HOIl AEATENbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHLIUI ), UMEIOIMX YHUBEPCAJIbHOE 3HAUCHHE ISl pa3]IMYHbIX BUJOB 1€ TEIBHOCTH;

— (hopmupoBanue ob1eil GyHKIMOHATBHON U €CTeCTBEHHO-HaYy4YHOW I'PaMOTHOCTH, B TOM
qyciae YMEHUH OOBSCHATh M OLICHUBATH SBJICHUS OKPYXAIOIIEro MHpA, UCIOJB3Ys 3HAHUS U
OIBIT, TOJyYEHHbIE€ MpPU HU3YYEHUM XUMHHM, HOPUMEHATh HUX I[pU pEUIeHuu mpodsieM B
ITOBCEAHEBHOM )KM3HU U TPYJAOBOU IEATEIbHOCTH;

— (GopmupoBaHue y 00y4arOMKUXCsl TYMaHUCTUYECKUX OTHOIIEHUHN, TOHUMaHUs IEHHOCTU
XMUMHUYECKUX 3HAHUU NJIs1 BBIPAaOOTKHM HSKOJIOTMUYECKU 11e71eCO00pa3HOro IMOBeAEHUs B OBITY U
TPYAOBOM JIEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH IPUPOIHOM
Cpenbl;

— pa3BUTHE MOTHUBAIIMU K O0yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMs OOIE€YEIOBEUECKHX LIEHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
po(uiIs U HAIIPaBJIEHHOCTH JAAJIbHEHIIEr0 00y4EeHMSL.



OO1iee YUCIIO YacoB, OTBENEHHBIX ISl M3YyYCHHUS XUMHHM Ha YPOBHE OCHOBHOT'O OOMIErO
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHavyanibHble XUMHYECKHE IOHSATHS

[Ipenmer xumuu. Ponb XUMUM B KM3HU YellOBEKa. XUMHSI B cUCTeME Hayk. Tena u
BemiecTBa. dusnueckue CBOMCTBAa BEIIECTB. ArperaTHoe cocTrosiHue BeunlecTB. I[lonsTHe O
MeToJlaX Mo3HaHus B XUMUH. UncTeie BemecTBa U cMecH. CrocoObl pa3fesieHns CMECEH.

ATOMBI M MOJEKYIbl. XUMHUUYECKHE 3JeMeHThl. CHUMBOIBI XHUMHUYECKHUX HJIEMEHTOB.
[IpocTeie 1 ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢GopMmyrna. BaJeHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast 107151 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUM.

KomnuectBo BemectBa. Moise. MomnspHas Macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIUHUI] BellecTBa. Pacuérel Mo popmynaM XUMHUYECKHX COSTUHEHUH.

duznueckue M XUMHUYECKUE SIBJIEHUA. XHUMHUYECKass peakuus W €€ NPU3HAKU. 3aKOH
COXpaHEHHSI MacChl BelleCTB. XUMHUUECKHEe ypaBHeHHs. Kiaccupukanmuss XUMUYECKUX PEeaKui
(coenmHeHus, pa3IoKEHUS, 3aMEIICHH, OOMEHA).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XMMHUYECKOW IMOCYAOH, mpaBuiiaMu paboTel B jabopaTopuu U mpuémamu
oOpamieHusi ¢ JaOOpaTOpPHBIM 00OPYIOBAaHMEM, M3YYEHHE M ONHUCAHHE (PUIUUECKUX CBOMCTB
00pa3110B HEOPraHMUECKUX BEIECTB, HaOMoAeHNe pu3ndecKuX (TIaBjIeHNuEe BOCKA, TasSHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE U KOHJEHCAlusl BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE METHOW MPOBOJIOKU, B3aUMOJICHCTBHE MeNa C KUCIOTON) SBJICHUH, HAOMIOACHUE
W ONUCaHUWE TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakuuil (paszioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUIOM Oapus, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3aWMOJeWcTBUE Xkene3a ¢ pactBopoM comu Mmenu (II), msydenume crmocoOoB
paszeneHusi cMecel: C TOMOUIbI0 MarHuTta, (UIbTpOBaHUE, BBHIMAPUBAHUE, IUCTUILISAIUA,
xpomaTtorpadus, TpOBEIEHWE OYUCTKM TIOBAPEHHON CoOJM, HAONIOJIEHHEe U OINHMCAaHHE
pe3yJIbTaTOB MPOBEACHUS ONbITa, HJUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHUE
Mojenel MoJieKy (IIapoCTeP)KHEBBIX).

Ba:xuHeiimue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3znyxa. Kuciopog — 371€MEHT M NMpPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoae, Gu3nveckrue 1 XUMUYECKHe CBOMCTBA (PeaKIi TOPEHHS).
Oxcuppl. [lpumenenune kucnopona. CrocoObl TONydyeHHUS KUCIOpOAa B Jabopatopuu U
npoMbliiuieHHOCTH. KpyroBopor kucimopoga B mpupone. O30H — ammoTponHas MoauduKanus
KHCIIOPOAA.

TemoBoli 3(p¢deKkT XUMHMUECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS, HK30- U
SHIOTEPMHUYECKHE pEaKIUU. TOIUIMBO: Yrojsib M METaH. 3arpsA3HEHUE BO3yXa, YCHIICHHE
MapHUKOBOT0 3¢ peKTa, pa3pylIeHUe 030HOBOIO CIIOS.

Bogopon — »memeHT M mpocroe BemiecTBOo. HaxoxzaeHue Bomopola B IPHUPOAE,
(bu3nYecKre 1 XUMHUYECKHUE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucmoTsl u conu.

MonspHblil 00bEM Ta30B. PacyéTsl M0 XMMHUYECKUM YPaBHEHUSM.

duznueckue cBOHCTBa BoAbl. Boga kak pactBoputens. PacTBopwl. HachwileHHble u
HEHACBHILLIEHHBIE pPAacTBOpPHL. PacTBOpHUMOCTH BellecTB B BoAe. MaccoBas J0JisI BELIECTBA B
pactBope. Xumuueckue cBoiictBa Bojabl. OcHOBaHUsA. Poib pacTBOpOB B IPUPOJE U B KU3HU
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yenoBeka. KpyroBopoT Boasl B mpupoje. 3arps3HeHre NpUpOAHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccuduranusa neopranmdeckux coenunennit. Oxcunpl. Kiaccudukamuss OKCHIOB:
coJieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasytomue. Homenknatypa
okcuoB. dr3nyecKkue 1 XUMUYECKHE CBOM CTBA OKCHIOB. [Tomydenue okcuaoB.

OcnoBanusa. Knaccudukanuss ocHOBaHWM: INETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuil. dusznueckue M XUMHYECKHME CBOMcTBa ocHoBaHuil. IlomydeHue
OCHOBAHHUI.

Kucnotel. Knaccudukanus xuciaor. Homenkinatypa kucior. @uznueckue U XUMHUYECKUE
cBoicTBa KUCNOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. Homenknatypa coneil. dusnueckue n xuMudeckue cpoiicta coisieil. [lomyuenune
COJIEH.

I'eneTnyeckas cBsA3b MEXIY KJIacCaMU HEOPraHUYECKUX COEIMHECHHUIA.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIpe/ieNIeHHE COAePKaHMsI KHCIOpo/ia B BO3AyXe, MOJydyeHue, cooupanue,
pacro3HaBaHHe W H3Y4YEHHE CBOWCTB KHCIOPOJAA, HAOMIOJEHUE B3aMMOJCHCTBHUS BELIECTB C
KHCJIOPOAOM M YCIOBHS BOZHMKHOBEHUS U MpPEKpalleHHs] TOpeHus (TMokapa), 03HAaKOMJIEHHUE C
o0Opa3llaMM OKCHJIOB M ONHCAaHWE UX CBOWCTB, MOJyueHHE, COOMpAaHHE, PACIIO3HABAHHUE U
U3yuyeHHEe CBOWCTB BOIOpojAa (ropeHue), B3amMmozeicTBue Bomopoaa ¢ okcupom menu (II)
(BO3MOXKHO HCIIOJIb30BAHME BUICOMATEPUATIOB), HAOIIOIEHHE 00Pa3Il0B BEIICCTB KOJIMYECTBOM
1 Monb, uccnenqoBaHue 0COOEHHOCTEH PacCTBOPEHMs BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEAECIEHHON MAacCOBOM [JOJE€H pPAacTBOPEHHOIO BEUIECTBA,
B3aMMOJICKCTBHE BOJbI C MeTaulaMH (HaTpueM | KajbleM) (BO3MOXKHO HCIIOJIh30BAHHE
BHJIEOMATEpUAJIOB), HCCIEI0BaHNE 0Opa3llOB HEOPraHMUYECKHUX BEIIECTB pa3IMYHBIX KJAacCOB,
HaOJII0/IeHNe M3MEHEHUs! OKpacKd HMHJIMKATOPOB B pacTBOpax KUCJIOT U IIeslouel, H3ydeHHe
B3auMoerictBus okcuga menu (II) ¢ pacTBopoMm cepHOM KHUCIOTHI, KUCIOT C MeETalIaMH,
peakuuii HEUTpaln3aluu, II0Jy4CHHE HEpPaCTBOPUMBIX OCHOBAaHUN, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, pellieHUe HKCIIEpUMEHTAIbHBIX 3a/1a4u 10 Teme «BaxHeiime
KJIACChl HEOPraHUYECKUX COETMHEHUI.

IMepuonnyecknii 3akoH u Ilepuoanveckasi cucrtemMa xumudeckux iemenTos . HU.
MenpaeneeBa. Ctpoenne aToM0B. XumMu4eckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KIACCH(PHUKAIMU XUMUYECKHUX dJeMeHTOB. lloHsTne o rpymnmnax
CXOAHBIX AJIEMEHTOB (LLEJOYHBIE U ILIETOYHO3EMENIbHbIE METAJIbl, IaJOr€Hbl, UHEPTHBIE Ia3bl).
DIeMEeHThI, KOTOpbIe 00pa3yloT aMpOTEpHbIE OKCUABI U TUAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema Xumudeckux osiaeMmeHtoB J[. W.
MenneneeBa. Koporkomnepuonnas u anuHHomepuogHas (opmbl [leproaudeckoil CHUCTEMBI
xumuueckux siementoB JI. U. MengeneeBa. Ilepuoast u rpynnbl. PU3HYECKHI CMBICIT
IIOPSAIKOBOIO HOM€Epa, HOMEPOB IIEPHOJIA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. HM3oromel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0U4E€K aTOMOB TEpBhIX 20 XUMHYECKUX dJIeMEHTOB [leproaudeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO »HJIIEMEHTA IO €ro IMOJOXEHUI0 B
[Tepnonnueckont cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaiInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETaJUIMY€CKUX CBOMCTB I10 TPyNIaM U INepuoaam.



3nauenue [lepuoguueckoro 3akoHa u llepuonnueckoil cucTeMbl XMMUUECKHUX JIEMEHTOB
JUIS pa3BUTHS HAyKu U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXk/1aHUH.

Xumuueckast CBSI3b. KoBanentHas (monsipHas U HEMoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHas CBA3b.

Crenenp  oxucieHusa.  OKHCINMTENBbHO-BOCCTAaHOBUTENbHBIE — peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3yyeHue o0pas3IioB BEIIECTB METaVIOB M HEMETAJUIOB, B3aUMOCHCTBUE T'HJIPOKCHIA
LIMHKA C PacTBOpaMHU KHUCJIOT M IIEN0YEl, IPOBEACHHUE ONBITOB, MIUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH (TOPEHHE, PEAKIINH PA3TI0KEHUs, COSAUHEHNU ).

Meosicnpeomemnmuule céasu

Peanusanus MexXnpeaMeTHbIX CBSI3€H MPU M3YYEHUM XMMHMM B 8 KIIACCE OCYIIECTBIIAETCA
yepe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATUM, TaK U IOHATUH,
ABIISIIOIIUXCS CUCTEMHBIMU JUJIS1 OTAENBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecrecTBEHHO-HAayuHble IOHATHSA: HayuyHbId (akT, THIIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CUHTe3,  Kjaccu(UKalus,  I[EepUOANYHOCTb,  HAOIMIOAECHHME,  HKCIIEPHMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: marepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOII,
PaTMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPHUUECKUH 3apsj, BELIeCTBO, Telo, 00bEM, arperaTHoe
COCTOSIHME BELIECTBA, Ia3, (PU3NUYECKHUE BEIUYUHBI, €IUHULBI U3MEpPEHHs, KOCMOC, IJIaHETHI,
3B&3161, ConHIle.

buonorus: gorocunres, npixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpasIbl, TOPHbIE MOPOABI, MOJIE3HbIE
HCKOTIaeMble, TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUecKasi peakums

Ilepnonnuecknii 3akoH. Ilepuonmueckas cucremMa XxuMmuueckux isnemeHtos [[. H.
MenneneeBa. CtTpoeHue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMMUYECKHX
JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KajMsl, KajblMsl MU MX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucTreMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUAbl XUMHUYECKOM CBSI3U. THIIBI KPUCTAIJIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOH PEIIETKM M BUIA XUMHUYECKOU
CBSI3U.

Krnaccugpukanus m HOMEHKJIAaTypa HEOPraHMYECKMX BEIIeCTB. XHMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COEAMHEHUM, I'€HETUYecKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccupukanuss XMMUYECKUX PeakIMid MO pa3iuyHbIM IpU3HAKaM (110 YHUCIY M COCTaBY
YYacTBYIOIIMX B PEaKIHH BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, MO0 H3MEHEHHUIO CTeleHen
OKHCJIEHUS! XMMHYECKHUX 3JEMEHTOB, IO O0paTHUMOCTH, IO Y4YacTHIO KaTajiu3aTopa). DK30- U
SHIO0TEPMUYECKHE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHHUSL.

[Tonatue o ckopoctu xuMHueckoil peakiuu. [loHsTHE 00 0OpPaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOreHHBIX W TeTeporeHHbBIX peakuusax. [loHsTue o
kartanuze. llonHsTne o XuMuyeckoM paBHOBecHH. @DakTOphl, BIHUAIONME Ha CKOPOCTH
XMUMMUYECKOH peakuy U MOJI0KEHUE XUMHUYECKOT O PaBHOBECHSI.



OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, 3JIEKTPOHHBIH OajaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHOW peakuuu. COCTaBIEHHE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ uCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OaaHca.

Teopus 2MEKTPOIUTHUECKON ITHCCOUUALNU. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTnoHsl,
QHUOHBL. MexaHu3M OUCCOLMAlMU BEIIECTB C pPa3jIMYHBIMU BHJIAMH XHMHUYECKOW CBS3U.
Crenenp nucconnanuu. CuiabHbIE U clabble €K TPOIUTHI.

Peakiiuu noHHOro oOMeHa. YCIIOBUSI NMPOTEKaHHs peaklUuil HOHHOrO oOMEHa, MOJIHbIE U
COKpallléHHbIE MOHHBbIE ypaBHEHHs peakiuil. CBOICTBAa KHCIOT, OCHOBaHUN U COJIEH B CBETe
MPEICTaBICHUNA 00 JIIEKTPONUMTUYCCKONW aucconmanuy. KadecTBEHHBIE pEaKIMd Ha WOHBI.
[Tonarue o rugponnse conen.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHUE C MOJCISAMH KPUCTAIIMYECKUX PEIIETOK HEOPraHWYECKHUX BELIECTB —
METAJJIOB M HEMeTajuloB (rpagura M anmasa), CIOXKHBIX BELIECTB (XJIOpUIAa HATpus),
UCCIIEZIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHUMHUYECKOH peakUUu OT BO3IEHCTBHUS Pa3IMYHBIX
(bakTOpOB, HCCIE0BaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MpPOLECca IUCCOLMALUN
KHCJIOT, WLIeJoued M cosell (BO3MOXHO MCIOJIb30BAHUE BMJIEO MAaTEpHUAIIOB), IPOBENCHUE
OIIBITOB, MJUIIOCTPUPYIOLIMX HMPU3HAKM MPOTEKAaHUs peakluil MoHHOro obmeHa (oOpa3oBaHHE
ocajka, BbIIEJCHUE Ta3a, O0O0pa3oBaHUE BOABI), OIBITOB, WUIOCTPUPYIOIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi (rOpeHHe, PeaklMU pPas3JIoKEHHs, COCIUHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbK) KA4YECTBEHHBIX pEaKUHWW Ha HOHBI,
pEeLIeHNE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTasiibl 1 X coeUHEHUS

OO6mas xapakTtepucThka TrasoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEUIECTB — TIaJOI'€HOB.
XUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBHE C MeTallJlaMM, HEMETaJlJIaMH,
menouamu).  Xnoposopopor. ConsgHasg KUCIOTa, XHUMHUYECKHE CBOWMCTBA, IOJIyYEHHUE,
npuMeHeHue. JleiicTBrue Xj1opa U XJIOPOBOJOPOAA Ha OPraHU3M 4YelloBeKa. BakHenmme XJI0puasl
U UX HaXOXJICHHUE B IIPUPOJIE.

OO6mas xapaktepucruka 3jeMeHTOoB VIA-rpynmbl. OcCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CcTelneHu okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA IPOCTHIX BELIECTB —
KHCJIOpoJa U cepbl. AJUIOTPONHbIE MOAM(HUKALMU KHCIOPOAa U cepbl. XUMHYECKUE CBOWCTBA
ceppl. CepoBOOPOJ, CTpOeHME, (u3nueckue M XUMHUdeckue cBoicTBa. OKCHIBI Cepbl Kak
IpecTaBUTENM KHCIOTHBIX OKCHIOB. CepHasl KucioTa, GU3NYeckrue M XUMHUYECKHe CBOMCTBa
(oOmme Kak NpeACTaBUTENI Kilacca KHUCIOT U crenuduyeckue). XUMHUECKHE pPeakLuy,
Jexaliue B OCHOBE IPOMBILIUICHHOTO Croco0a IOJIyueHHsl CepHOW KucioTel. [IpumeHneHue
cepHO# KUCI0Thl. COoJlM CepHOM KUCIIOTHI, KAUECTBEHHAs peakius Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COEQUHEHUW B TpUpoJie. XHUMHUUYECKOE 3arps3HEHUE OKpYXKarollehd Ccpelbl
COEAMHEHMUSIMU Cepbl (KUCIOTHBIE JO0XKAU, 3arps3HEHHE BO3/yXa M BOAOEMOB), CHOCOOBI €ro
IIpeIOTBpALICHUS.

OO6mas xapakTepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHUS. A30T, pacHpocTpaHeHHuE B Mpupozae, ¢Guznyeckue Hu
XUMHYecKue cBoiictBa. KpyroBopot a3ora B npupoae. AMMHAK, ero (pu3nyecKkue 1 XMMHYECKHe
CBOMCTBA, NOJTydyeHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBa,
npumeHenue. KauecTBeHHass peakuus Ha HMOHBI aMMOHMs. A30THas KHUCIOTa, €€ IOIy4YEHUE,
¢u3nueckue W XUMHUYECKHE CBOWcTBAa (OOIME Kak TMpPENCTaBUTENs Kiacca KHCIOT H
crienuudeckue). Mcrnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B KadeCTBE MUHEpPAJbHBIX
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yaoopenuil. XuMHUeCcKoe 3arpsi3HeHHe OKPYKarollell cpesibl COeTUHEHUAMU a30Ta (KUCIOTHbIE
JOX/IU, 3arpsi3HEHUE BO3AyXa, MOYBbl U BOJ0EMOB). Docdop, amiorponHsle MoaupUKALUN
¢bochopa, ¢pusznyeckne u xummuueckue cpoiicrsa. Oxcun docdopa (V) u dochopHas kucnora,
¢usnyeckue M XUMHYECKHE CBOMCTBa, moiydyeHue. Mcmonb3oBanue ¢GochaToB B KauecTBe
MUHEpaJIbHBIX Y00 PEHUH.

OO6mas xapaktepuctuka 3jeMeHToB I[VA-rpynmbl. OcCoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMsS. YTIEpo, alIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAHEHHUE B
npupoze, Guzndeckue U XuMHYeckue cBoicTBa. AncopOius. Kpyrosopor yriepoaa B mpupose.
Oxcupsl yriaepoaa, ux GuU3NUecKrue U XUMHUECKHE CBOIMCTBA, NEHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJIyYeHHE U MPUMEHEHUE. DKOJIOrnYecKue npodieMbl, cBA3aHHbIe ¢ okcuoMm yriepona (IV),
THIIOTE3a TJI00ABHOrO MOTEIUICHUST KIMMaTa, MapHUKOBBIA A ¢eKT. YronpHas KUCIoTa U e
conmd, uX (uznyeckue W XMMUYECKHE CBOWCTBA, MOJyueHHEe W HpuMeHeHue. KadecTBeHHas
peaknuss Ha  KapOoHaT-uoHbl. Mcronb3oBaHue  KapOOHAaTOB B OBITY, MEIHILHUHE,
IIPOMBILIUIEHHOCTU U CEJIbCKOM XO3SIMCTBE.

[lepBoHayasibHBIE MOHATUSI 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSX yriepoja
(MeraH, 3TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, IJIMIEPUH, YKCycHas Kuciota). [IpuponHsie
VCTOYHUKHU YIJIEBOJOPOAOB (Yronb, HMPUPOIAHBIH Tra3, He(Th), MPOAYKTHI HX IepepaboTKH
(OeH3MH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH. IIoHATHE 0 OMOIOrMYECKH Ba)XKHBIX BEIECTBAX:
KHUpax, OenKax, YrjaeBoAaX — W HX pPOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE EIUHCTBO
OpPraHWYeCKUX U HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKUE CBONCTBA, IOJIyUY€eHHE U IPHUMEHEHUE.
Coenunenust kpemHuss B mpupoxae. OOmme mnpencraBieHus o0 okcuupe kpemaus (IV) u
KpeMHHeBo kuciaoTe. CUIIMKAThL, X UCIOJIb30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BaxkHelnme
CTpPOUTENbHBIC MaTepuajbl: KEpaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. [IpobGremsr
0€30I1aCHOI 0 HCII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B MTOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISHOM KHCIIOTHI, IIPOBEACHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHA-MOHBI M HAOJIOJCHUE MPU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (Gpu3ndecKkrue ¥ XMMHUYECKHE CBOWCTBA TaJOr€HOB M MX COCIMHEHHUH (BO3MOXXHO
WCIOJIb30BAaHUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3lamMHu XJIOPUIIOB (TaJOTrE€HUJIOB),
O3HAKOMJIEHHME ¢ o0pasmamMu ceppl M €€ COECOUHEHHSIMH (BO3MOXKHO MCIIOJIb30BAHME
BUJEOMATepUanoB), HaOJOJeHHe Imporecca OOyriaMBaHMs  caxapa IOA  JeiicTBUeM
KOHLIEHTPHPOBAHHOIN CEpHOIM KHUCIOTHI, U3y4eHHE XMMUYECKUX CBOMCTB pa30aBIEHHON CEpHON
KUCIIOTBI, NTPOBEJCHNE KAUECTBEHHOM peakLMu Ha Cyib(aT-uoH U HaOII0JeHue Npu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOWCTBaAMM a30Ta, Gochopa M UX COEIUHEHUI
(BO3MOXKHO HCHOJIb30BAHKUE BUAEOMATEPUAIIOB), 00pa3LiaMu a30THBIX U (pochOpHBIX ya0OpeHuid,
Nojgy4yeHue, coOMpaHHe, paclo3HAaBaHWE W M3YYEHHE CBOMCTB aMMHUaKa, IPOBEIEHHUE
KAaueCTBEHHbIX peakIuid Ha HOH aMMOHUS M (ochaT-HOH U U3yYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJEWCTBUE KOHLIEHTPUPOBAHHON a30THOMW KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJb30BaHUE BUIAEOMATEPUAJIOB), U3YUCHHE MOjeNIell KPUCTAINIMUECKUX PEIIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C TPOILECCOM aJICcopOIMU pPacTBOPEHHBIX BEIICCTB
aKTUBHPOBAHHBIM YTJIEM U yCTPOMCTBOM MPOTHUBOras3a, MojlyueHrue, coOupaHue, pacino3HaBaHue
U U3y4eHHUE CBOWCTB YIJIEKHUCIIOrO ras3a, MPOBEACHHE KaueCTBEHHBIX peakIMil Ha KapOoHAT U
CUJIMKAaT-MOHbl ¥ M3Yy4YE€HUE IPU3HAKOB HUX MPOTEKaHUS, O3HAKOMJIEHHWE C TNPOAYKLHEH
CWJIMKaTHOW IPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAIbHBIX 3aJad 10 TeMe «BaxHeimme
HEMETAJIIbl U UX COETUHEHU.



MeTasiibl M UX COeIUHEHUS

OOmasi xapaKTepUCTUKAa XUMHUYECKHX OJIIEMEHTOB — METaUIOB HAa OCHOBAHUH WX
nonoxkeuus B [lepuoguueckoil cucteme xuMuueckux 3yeMeHToB . 1. MeHnneneeBa u CTpoeHUs
atomoB. CTpoeHue MeTajuioB. MeTauMyeckas CBA3b M METaUIMYecKas KpHCTaJulndecKas
pemérka. DJIEKTPOXUMHUYECKHI psi HanpskeHuH MeTauioB. Duznueckue M XUMHYECKHE
cBoiicTBa MeTajuioB. O6mme crnocoObl moydyeHus: MeTauioB. [IoHsITHE O KOppPO3UM METaJlIOB,
OCHOBHBIE CITOCOOBI AU THI UX OT Koppo3uH. CIiaBsl (CTaib, YyryH, JIOPATIOMUHHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[IlesounbIe MeTaIbl: MONIOXKEHHUE B [lepuoanueckoi cucteMe XMMHYECKUX 3JIEMEHTOB [].
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B mpupone. Ouznueckue u XUMUYECKHE
CBOICTBA (Ha MpuMepe HaTpus U Kajusi). OKCUABI U TUIPOKCUIBI HAaTpus U Kaius. [Ipumenenue
LIETOYHBIX METAJIOB U UX COCITMHEHUM.

[[lenoyHO3eMENBHBIE METAIBl MAarHuid W Kajabuuid: nonoxenue B [lepuonnueckoit
cuctemMe xuMmuueckux siemeHToB J[. M. MenneneeBa, CTpoeHHE KX ATOMOB, HaXOXIEHUE B
npupozae. Ouznyeckre 1 XMMUUYECKHE CBOMCTBA MarHusl M Kajblus. BaxHelmme coeanHeHUs
KaJbIust (OKCHA, TUIPOKCU, COTH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuil: nosoxxenue B llepuogumyeckoil cucrteme xumuueckux snaemeHtoB . U.
MenpeneeBa, CTpO€HUE aTOMa, HaXOXAEHUE B Npupoje. Puznueckue U XMMUYECKHE CBOMCTBA
amoMuHHsL. AM(OTEpHBIE CBOICTBA OKCHUJIA M TUAPOKCHIA aTFOMUHUS.

Kene3o: mnonoxenue B llepuoamyeckoir cucreme xumMuueckux »diementoB /J[. .
MeneneeBa, CTpOEHUE aTOMa, HAXOXKJIEHUE B npupoje. Pusnyeckrue U XUMUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcunbl u comu skenesa (II) u sxemesza (III), mx cocra, cBoiicTBa U
MOJTy4YEHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C 00paslaMu METajuUIOB W CIJIaBOB, WX (U3MUYECKUMH CBONCTBAMH,
M3y4YEHHE pe3yibTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPUAJIOB),
0COOEHHOCTEN B3aUMOECHCTBHS OKCH/Ia KaJblMsl U HATPUsI ¢ BOJON (BO3MOKHO MCIIOIb30BAHHE
BHJIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHHUs Keje3a B
KHCIopoae (BO3MOXXKHO  HCIOJB30BAaHUE  BHUICOMATEPUAJIOB), MPHU3HAKOB  IPOTEKAHUSA
KAueCTBEHHBIX PEAaKIMi Ha MOHBI: MAarHus, KajbIus, allOMUHUS, IUHKa, xene3a (II) u xenesza
(III), menu (II), HabmoIeHME U ONMKMCAHUE MPOIECCOB OKpAIIMBAHUA INIAMEHU MOHAMU HATPUA,
KaJgusl M KaJbIus (BO3MOXKHO HCIOJb30BAaHUE BUJCOMATEPHANIOB), HUCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB I'MJPOKCH/IA ATIOMUHUS U THAPOKCHJIA [IUHKA, PEIIEHHE KCIIEpUMEHTAIbHBIX 3a7a4 0
Teme «BaxHelnme MeTalibl U UX COEIUHEHUS.

XuMus 1 OKpyxKawIIAs cpeaa

BemectBa 1 maTepuasbl B MOBCEIHEBHOM KM3HU yenoBeka. bezonacHoe mcnosb3oBaHue
BEIIECTB U XUMHUYECKUX peakuuii B ObiTy. IlepBas momomp npu XMMHUYECKUX OXKOrax H
OTpaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIUs
Bemects, ganee — [1JIK). Poib XxuMuu B perieHr# 3K0JI0THUeCKUX MpodIieM.

Xumuueckuii IKcnepumenm:

H3y4deHne 00pa3IoB MaTepHaIoB (CTEKJIO, CIUIABBl METAJUIOB, TOJIMMEPHBIE MATEPUATIBI).

Mescnpeomemnvie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3el MPU U3YUEHUU XUMHH B 9 Kjacce OCYIIECTBISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATHH, TaK U TOHSTHUH,
SIBJISIFOIIMXCSI CACTEMHBIMM JIJISI OTAEJIbHBIX IIPEAMETOB €CTECTBEHHO -HAYYHOI' O LIMKJIA.



OOmume ecrecTBEHHO-HAYYHbIE IOHATHS: Hay4dHbId (akT, TUMoTe3a, 3aKOH, TEOpHs,
aHalM3,  CUHTE3,  Kjaccuukalusi,  MEepUOJAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEIUPOBaHHE, U3MEPEHHE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 3()(PEKT, TEXHOIOIHsl, MaTEpPUaJIbL.

®duznka: MaTepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, H3O0TOIBI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsAl, NPOBOJHUKH, IOIYNPOBOJHHUKH,
TUDIIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSHUE BEIIecTBa, ras,
pacTBOp, pacTBOPHUMOCTb, KpUCTajuIM4yeckas peméTka, ChjaaBbl, (U3NUECKue BEIUYUHBL,
€IMHULbI U3MEPEHUS], KOCMUUYECKOE TPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CONHIIE.

Bbuonorust: ¢orocunTes, apixaHue, Omocepa, IKOCHCTEMA, MUHEpAJbHBIE YI00pEHUs,
MHUKPOIEMEHTBI, MAKPO3JIEMEHTHI, [IUTATEIIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, rtuapocdepa, MHHEpanbl, TOpPHBIE TOPOABI, IOJE3HBIC
HCKOIIa€MBbIE, TOILIMBO, BOIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJbTaTHl OCBOEHHS IPOrpaMMbl OCHOBHOTI'O OOIIEro 0OOpa3oBaHUS
JOCTUTAIOTCS B X0J/1e O0yUeHHsI XUMHUH B €IMHCTBE y4eOHOW U BOCIIUTATENIbHON JAESITEIbHOCTH B
COOTBETCTBHH C  TPAAUIIMOHHBIMH  POCCHHCKUMHU  CONHMOKYJIbTYPHBIMA H  JYXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIAMH U HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT IPOI[eCCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLTMAITN3AIIMH O0OYUJaAIOIINXCSL.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH TO3UTHBHBIX I[EHHOCTHBIX OPHEHTAIMHA W pacIIUpEHHE ONbITa NEITeIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHY€CKOT0 BOCTIUTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OT€UYEeCTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYUHOMY
HAClleINI0, TOHUMAaHHUS 3HAYEHHUS XUMHUYECKOW HayKd B JKU3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOH MH(pOpMaNUel O MepeOBBIX JOCTHKEHHSIX M OTKPBI THUSIX
MHUpPOBOH M OTEUYECTBEHHOW XHMHUH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa U 00IIECTBA;

2) TPasKIAHCKOTO BOCTIUTAHUS :

NPE/ICTABICHUSI O COIMAJBHBIX HOPMaxX M IPaBUJIAX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B OOIECTBEHHO  TOJIE3HOM,
y4eOHOUCCIIEeIOBATEeIbCKOM, TBOPUECKOW W JPYrUX BUIAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM AESITETLHOCTH MIPH BBHIMOJIHEHUHU y4eOHBIX, TO3HABATENIBHBIX 33/1a4,
BBITIOJITHEHUH XHMHYECKUX DKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B TIPOIECCe TOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHHWE M IOCTYNKH CBOMX TOBAapHUIICH C IMO3ULMUU HPABCTBEHHBIX WU
MPABOBBIX HOPM C y4ETOM OCO3HAHHUS MOCIIEACTBUNA OCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHUpPOBO33PEHUECKHE  TIPEICTABICHUS O  BEIIECTBE M  XHMHUYECKOW  peakIuH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTAaBJISIONIME OCHOBY IS
NOHMMAaHHUs CYHIHOCTH HAy4yHOM KapTHHBI MHpa, TMpelncTaBleHuss 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3AUMOCBS3AX UYEJIOBEKa C MPUPOJHOW Cpelod, O posiu
XMMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEHH;

MO3HAaBaTeNIbHbIE MOTHBBI, HAalpaBleHHbIE Ha TOJYyYEHHE HOBBIX 3HAHUHW MO XUMHH,
HeoOXomuMble i OOBSICHEHUS HAOJIOMaeMBIX IPOLECCOB M SBJICHUH, ITO3HABATEIbHOM,
MH(POPMALMOHHON M YUTATEIbCKOM KyJIbTYpPhl, B TOM YHCJIC HABBIKOB CAMOCTOATEIBHON paObOTHI
C Yy4eOHBIMH TEKCTaMH, CHPAaBOYHOW JHMTEPATYypOW, MOCTYIMHBIMH TEXHUYECKHMHU CPEICTBAMHU
WH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYyYEHHWIO W TIO3HAHUIO, JFOOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO, MMPOSKTHON M HMCCIEIOBATENbCKON EITEIbHOCTH, K OCO3HAHHOMY BBEIOOpY
HAIPaBJICHHOCTH M YPOBHS 00YYCHHUS B JaTbHEUIIEM;

4) popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KM3HH, OTBETCTBEHHOIO OTHOWICHHS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3I0pOBBIH 00pa3 KHM3HHM, OCO3HAHHE IIOCIECICTBUI W HENPHUITHE BPEIHBIX
NpUBBIYEK (YHNOTpEOJIEHUs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOIIONECHHUS
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npaBusl OE€30MACHOCTH MPU OOpAIIeHWH C XUMHUYECKMMH BEIIECTBAMU B OBITY U peajbHOMI
KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY U3YYEHHIO Mpodeccuii u Tpyia pa3IMuHOTO Poja, YBAXKEHHUE K
TpyAy W pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCI€ Ha OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 10 XWUMHU, OCO3HAHHBIA BHIOOD WHIWBHUAYaJbHOW TPACKTOPHUH
MPOJIOJDKEHUST O0pa30oBaHUsI C Y4YETOM JIMYHOCTHBIX HMHTEPECOB MU CIIOCOOHOCTH K XHWMHH,
OOIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, yclemHoW MpodeccHoHAILHON NeITeThbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCSA B TPO(EeCCHOHABLHOM cperne;

6) 3K0JI0rM4eCcKOro BOCIHTAHMSA:

AKOJIOTMYECKHU 1€JeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 30POBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHUE I[EHHOCTU COOJIOAEHHS PaBHl 0€30IacHOr0 MOBEAEHHS MpU paboTe C BelllecTBaMH,
a TAKXKE B CUTYALMSX, YTPOXKAOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4aeMble NMPH W3YYCHUM XUMUU, Ui PELICHHS
3a/1a4, CBA3aHHBIX C OKpY>KaroLlell TpUPOAHON Cpeoil, 15 MOBBILIEHUS! YPOBHS 3KOJIOTMUYECKOU
KYJIBTYpbI, OCO3HAHUS TJI00aJbHOTO XapaKTepa SKOJIOTMYECKUX MPoOJieM U MyTed WX pelIeHHs
NOCPEJCTBOM METO/0B XMMHUHU, 3KOJOTMUECKOI'0 MBILIUIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOU U COLIMATIbHON ITPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMeTHBIX pPe3yIbTaTOB BBIACISAIOT 3HAYUMBIE U (HOpPMHPOBAHHS
MHPOBO33peHUsI OOIEHAyYHbIC TTOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (DaKT, cucTema,
Mpoliece, SKCIEPUMEHT U APYToe.), KOTOPhIE MUCMOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MPEAMETOB ()OPMUPOBATH MIPEACTABICHHUE O
LEJIOCTHOM Hay4yHOM KapTUHE MHpa, U YHUBEpcalbHble ydeOHblE ACWCTBUs (TIO3HABaTEIbHBIE,
KOMMYHHKATHBHbBIC, PETYISITUBHBIC), KOTOpPBIE 00ECIeuynBarOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATENILHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YI4E€OHOU e TeIbHOCTH.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE AeHCTBUSA

ba3oBrblie 1ornyeckue A1eMCTBUA:

YMEHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU 3HAHUM:
pacKpelBaTh CMBICII XMMHYECKHUX [MOHATUN (BBIIENSATh MX XapaKTEepHble IPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JIPYTMMH MOHSITUSMH), UCIOIB30BATh MOHITHS IJs1 OOBSICHEHUS
OTAENbHBIX (DAaKTOB M SBICHHI, BHIOMpPATh OCHOBAHMS W KPUTEPUH [UIS KJIACCH(PHUKAIUU
XUMHUYECKUX BEIIECTB U XUMHUECKUX PEaKLUU, yCTaHABIUBATh PUYUHHO-CJIEACTBEHHbIE CBSI3U
MEXY 00beKTaMH U3y4YEHHS, CTPOUTDH JIOTUYECKHE pacCykAeHus (MHAYKTUBHbBIC, eAyKTUBHbIC,
10 aHAJIOTMH ), JeJIaTh BHIBOBI U 3aKJIHOYECHUS;

yMEHHUE MPHUMEHSTh B IMPOIIECCE MO3HAHUS MOHATHS (NMIPEIMETHBIE U METalpeaMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJb3yEeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIE MPEICTABICHNUS — XUMUYECKUNM 3HAK (CHMBOJI DJIEMEHTA),
XuMHUYecKas (opMyiaa W ypaBHEHHE XUMHUYECKOW pEaKIMd — TMpU pEIIeHuHu Yy4eOHO-
MO3HABATENILHBIX  3a7a4, C Yy4ETOM OTUX MOJCJIBHBIX TPEACTABICHUN BBISBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH O0OIIKME 3aKOHOMEPHOCTH, MPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3y4aEMBbIX MPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBareibckne 1eiicTBUA:
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YMEHHUE MCIOJIb30BaTh MOCTaBJIEHHBbIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHM, a
TaKKe B KauyecTBE OCHOBBI s (POPMHUpPOBAHUS TUIOTE3bl IO IMPOBEPKE IPABHIBHOCTU
BBICKAa3bIBaE€MbIX CYXKJICHUM;

npuoOpeTeHre OmblTa MO IUIAHWPOBAHMIO, OPraHU3allMU W IMPOBEIEHUI0 YUYEHHYECKUX
9KCIEPUMEHTOB, YMEHUE HA0II0/1aTh 3a XOJI0M IpoLecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €T0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJIEZIOBAHUS, COCTABJIATh OTUYET O MPOJIeTaHHOM paborTe.

Pabora c unpopmanueii:

yYMEHME BBIOMpPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMUHBIX BUJIOB
1 GOpM IPEACTAaBICHHUS, TTOTYIaEMYIO U3 pa3HBIX HCTOYHUKOB (HAYIHO-TIONMYJISIpHAS IMTEPATypa
XMMHMUYECKOTO COAEp)KaHUs, CIpaBOYHblE Mocolus, pecypcbl IHTepHeTa), KpUTHUYECKU
OLIEHUBATh IIPOTUBOPEUYNBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

YMEHME NPUMEHSATh Pa3IMUHbIE METOABI U 3aIIPOCHI IIPU MTOUCKE U 0TOOpE MH(popMaLuu U
COOTBETCTBYIOLIMX JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHHs y4€OHBIX U I03HABATENIbHBIX 33124
OIPENeNEHHOT0 THMA, MPUOOPETEHHE ONbITa B O0JIACTH HCHOJIb30BAHHUSA HH(OPMALMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHH, OBJIaJIeHNE KYJIbTYpOi aKTUBHOI'O MCIIOIb30BAHUS PA3JIUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSATEJILHO BBIOMPAaTh ONTUMAJbHYIO (OpMY HPEICTAaBICHUS
MHPOPMAIMN U WJUTIOCTPUPOBATh PELIaeMble 3aJayd HECIOKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumMu GopMaMu rpauKi ¥ UX KOMOWHAIIUSIMH;

YMEHHME MCIIOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M MCCIIeN0BaTEIbCKON
JEeSITeIbHOCTU MH(OPMALIHIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIbCKOI'0 X035ICTBa M TpaHCIOpTa
Ha COCTOSIHME OKpYXKaroIlel NPUPOIHOM cpeabl.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIC Y4eOHbIe AelicTBUS:

yMEHMsI 3aJaBaTh BONPOCHl (B XOjAe aAuaimora MU (WiIM) JAUCKYCCHM) IO CYLIECTBY
obcyxnaaemMoll TeMbl, (GOPMYJIUPOBATh CBOM MPEAJIOKEHHUS OTHOCHTEIBHO BBIMOIHEHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHMsI IPEICTABIATH 1OJyYEHHbIE PE3YIbTaThl TO3HABATEIILHOM N€ATENbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPE3YyJbTATOB BBIIOJHEHUS XUMHUYECKOIO
JKCIIEpUMEHTa (J1aDOpaTOPHOIrO OMbITa, JAa0OPaTOPHOM pabOTBl MO HCCIETOBAHUIO CBOMCTB
BEII[ECTB, y4eOHOT O TPOEKTA);

YMEHMsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHOU U
MCCIIEIOBATEIbCKON JEATebHOCTH HPU PELIEHUH BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OOIIMX MHTEPECOB M COIJIACOBAHUS MO3ULMHA (0OCYXaeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUS COBMECTHBIX JEHCTBUM, ONpeaeIeHNe KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHBIe yHUBepcalbHbIe y4eOHbIe 1eficTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPEAETATh eI AesTeIbHOCTH, IUNIAHNPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TPH HEOOXOOUMOCTH KOPPEKTUPOBATH CBOI JEATEIbHOCTb, BbIOMPATH
HauOonee HS(¢eKTUBHbIE CHOCOObI  pemeHuss Yy4eOHbIX U I1O3HABaTEeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH IPEMJIOKEHHBI AJITOPUTM ACHCTBUU IIPU
BBINIOJIHEHUH 3aJaHUM C yd4€TOM IIOJlydeHUs HOBBIX 3HAHUM 00 HU3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKLHAX, OLIEHUBATh COOTBETCTBUE MOJYyYEHHOI'0 pe3ysibTaTa 3asBJICHHON LeH,
yYMEHHE UCTOJb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Ipe/laraeMble B yCJIOBU U 3a/1laHUH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeil mporpaMMol, BBIIEISIOT: OCBOCHHBIC
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O6y‘laIOI_HI/IMI/ICH Hay4YHbIC 3HAaHUA, YMCHHUA H CII0COOBI HeﬁCTBHﬁ, Cl'IeLII/I(i)I/I‘leCKI/Ie JJIA

npeaMeTHoN o0nactu «XuMusi», BUAbl JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMUS, €ro
UHTEPIpeTalNy, IPeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

K xoniy oOyueHus B 8 kiacce mpeameTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUM
AJIEMEHT, TMPOCTOE BEIECTBO, CIIOXHOE BEIIECTBO, CMech (OIHOpOAHAs U
HEOJTHOPOJHAs), BaJEHTHOCTh, OTHOCUTEIbHAsh aTOMHas M MOJIEKyJsIpHas Macca,
KOJMYECTBO BEILECTBA, MOJIb, MOJSIpHasg Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTa B COCNWHCHUU, MOISPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPUIIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKasl PEakius, Kiaccudukarus
peaKkinii: peakiiuu COCUHEHUS, PEaKIIUU Pa3JIOKEHUs, PEaKIIMU 3aMEIICHU S, PEaKIIUU
o0MeHa, 9K30- ¥ SHJA0TEPMUYECKUE PEAKIIUH, TeIJIOBOU 3 PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOMTaslb, paguyc aToOMa, XUMHUYECKas CBS3b,
MOJIIpHAsi U HENOoJsipHash KOBAJIEHTHAasl CBA3b, MOHHAs CBA3b, MOH, KaTHOH, AHWUOH,
pacTBOp, MaccoBas J10Jis BelecTBa (IIPOILEHTHAs KOHIIEHTPAIKsl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M HPUMEHSATH 3TH
MOHATUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPALLICHUI;

UCMOJb30BaTh XMMHUYECKYI0O CHMBOJHKY JJIsI COCTaBieHUS (OpMyT BEUIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

OMpENEeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUAX, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEAMHEHMH 1o QopMmyiam, BHJ XHMHUYECKOH CBS3U
(xoBaJIeHTHAsl M1 HIOHHAS) B HEOPTAHMYECKUX COCTMHEHUSX;

packpeiBaTh cMmbich Ilepuogunueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTpUPOBATH
MNOHUMAaHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT HMX
nonoxkeHuss B llepuoanueckod cHUCTEME, 3aKOHOB COXPAHEHHSI MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs1, 3aKOHa ABOTaIpo;

OMKCHIBAaTh M XapakTepu3oBaTh TabmmuHyio Qopmy Ilepuogudeckoit CHCTEMBI
XUMHUYECKUX D3JIEMEHTOB: pa3jMuyaTh MOHSITUS «TJaBHas moAarpynmna (A-rpymmna)» u
«mobounas moarpynmna (b-rpynma)», Mansie u OoniblMe MEPHOABL, COOTHOCHTH
0003HaueHus, KOTopble uMetoTcst B Tabnuie «llepuonnyeckas cucreMa XHMHUYECKUX
anemenToB JI. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia  sapa, oOIlee YHUCIO DIIEKTPOHOB U
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIO0sIM);

KJIaCCU(HUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakiuu (Mo YHMCIy U COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
shdexty);

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBONCTBA BELIECTB PAa3IUYHBIX
KJIAaCCOB, TMOJATBEpXkJAas  ONHMCaHUE TNpPUMEPaMH  MOJEKYISPHBIX  ypaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCMMOCTH OT MX Ka4ye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHU I B PA3JIMYHbBIX YCIOBUSX;
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BBIYUCIITE OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOI'0 3JIeMEHTa 0 (popMyJie COeIMHEHHUS, MaCCOBYIO JOJII0 BEIIECTBA B
pacTBOpE, HPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKLNH;

IIPUMEHATh OCHOBHBIE OINEPALIUU MBICIUTEIBHOW NEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IEeHHe, CHCTEMAaTHU3aLUI0, KIacCU(pHUKAINIO, BbISBIEHHE NMPUYUHHO-
CIICICTBCHHBIX CBSI3€M — JUIS M3YyYEHHUs CBOMCTB BEIECTB M XUMHUYECKHUX DPEaKIUi,
€CTECTBEHHO-HAaY4YHbIE ~ METOAbl  IO3HaHMA —  HaOJIoAEHHME,  HU3MEpPEHHE,
MOJIETMPOBAHUE, IKCIIEPUMEHT (PeabHbIN U MBICICHHBIN);

clleoBaTh IMpaBWJIaM IOJb30BAHMSI XMMHMUYECKOM TNOCyAOM M J1abopaTOpHBIM
o0opy/noBaHUEM, a TaK)Ke MpaBUJaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMH 110 BBIMOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB IO MOTYyYEHHUIO
U coOMpaHHMIO Tra3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBIECHUIO
pPacTBOPOB C OIPENEIEHHON MaCCOBOU JOJIE PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATH
U IIPOBOJUTH XUMUYECKHUE DKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCJIOT C IIOMOILBIO0 UHAUKATOPOB (JTaKMyC, peHOI(PTAIEHH, METUIIOPAHXK U APYTHE).

K kxoHuy oOyueHus B 9 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUMN:

pacKpbIBaTh CMbICI OCHOBHBIX XMUMHMUYECKUX MOHSATHI: XUMHUUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCJICHMS, XUMHUYECKas peaKius, XUMHUYecKas
CBsI3b, TEIIOBOHM A((PEKT peakiu, MOJIb, MOJIIPHBIH 00BEM, PacTBOpP, DJIEKTPOJIHTHI,
HEDJICKTPOJHUTHI, SJIEKTPOJIUTUYECKAsT JHUCCOLMALNS, PEAKIUd HOHHOro oOMeEHa,
KaTaqu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTHMBIE pEaKIIuH,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH,  OKUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJICHHE, aJJIOTponusi, aM(pOTEpPHOCTh, XHMHUYECKas CBS3b
(koBaJIeHTHAasl, HMOHHAs, METAJJIMYECKas), KPUCTA/UIMYECKass pemieTka, KOppO3Hs
METAJJIOB, CIJAaBbl, CKOPOCTh XHMHYECKOM peakuuH, TMpeaebHO JOMyCTUMAast
koHuenTpamus [1JIK BemecTna;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHUX TMOHSTHH UM NPUMEHSTH ATU
MOHATUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPALLCHUN;

UCMOJb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJIsl COCTaBieHUS (OpMyJ BELIECTB U
YpPaBHEHHUN XUMHYECKUX PEAKIIHIL;

ONpPENENSITh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOIO COCTaBa, MPUHAAJIECKHOCTb BEHIECTB K OINPEAECTEHHOMY
KJIACCY COEIMHEHMH Mo (GopMyiaMm, BUJI XUMHUYECKOW CBS3HM (KOBaJEHTHAs, WOHHAS,
METaJUIMYeCcKasi) B HEOPraHMYECKHX COCOUHEHUSX, 3aps] HOHA 10 XUMHUYECKON
dbopMyIe, xapakTep Cpelbl B BOJHBIX PACTBOpaxX HEOPraHUYECKHX COCAMHEHUH, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOrO BEUIECTBA;

packpeiBaTh cMmbich [lepuoguueckoro 3akona JI. 1. MeHpeneeBa u 1€eMOHCTPUPOBATH
ero TIOHMMaHUE: OMUCHIBATh M XapaKTepu3oBaTh Tabmmunyo Gopmy [leprmomudeckoit
CHUCTEMBbl XMMHMUYECKHX 3JIEMEHTOB: pa3jMuyaTh IOHATUS «rjaBHas mnoarpynna (A-
rpynmna)» u «mnobdounas mnoarpynna (b-rpymma)», Mansie W OONbIIME TIEPHOIBI,
COOTHOCUTh OOO3HA4YeHHs, KOTOpble HUMEIOTCSI B TEPUOAMYECKON Tadmuie, ¢
YUCIIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M
3apsiy sgapa, 00IIee YMCIIo AJIEKTPOHOB M paCHpeleNIeHUe UX TI0 MJIEKTPOHHBIM CIIOSM),
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OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB DJIEMEHTOB M HUX
COEIMHEHHUM B Ipeaesax MaybIX MEPUOAO0B U IJIaBHBIX MOATPYII ¢ YUETOM CTPOCHMUS
UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKHE
peakuuu (Mo YMCIy U COCTaBY YYAacTBYIOLIMX B PEaKUUU BEUIECTB, MO TEIJIOBOMY
3 deKTy, M0 N3MEHEHHIO CTENeHEeH OKUCICHUS XUMHUUECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M clenu@uyUecKkue XUMHUYECKHe CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEIIECTB, NOATBEP)KAasl ONMCAaHUE ITPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpPaBHEHUH COOTBETCTBYIOIINX XUMHUECKHX PEaKIIHii;

COCTABJIATh YPABHEHUS JJIEKTPOJIUTUYECKON NUCCOLUALMY KUCIIOT, LIEJI0YEH U COmel,
MOJIHBIE U COKpALIEHHbIE YpaBHEHMs peakluii HOHHOTO OOMeHa, YpaBHEHUS PeaKIHii,
MOATBEPXKAAIONINX CYLIECTBOBAaHWE TI'E€HETHYECKOM CBSI3M MEXAY BEIIeCTBAMHU
pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJICHMSI 3JIEKTPOHHOI'0 OajlaHca 3TUX PEaKLUi;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUsI XMMUYECKUX MPEBPALEHUIN B PA3JIUUYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEILECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOI'0 3JIeMEHTa M0 (popMyJie COEIMHEHHUS, MaCCOBYIO JI0JII0 BEIIECTBA B
pacTBOpe, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIIMH;

cOoOJIOaTh MpaBWJa [OJb30BAHMS XMMHYECKOM TOCYyI0oM U  J1abopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke IMpaBWia OOpalIeHHs] C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMH I10 BBITOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYEHHUIO
¥ COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (AMMHUAKA U YTIIEKHCIIOrO rasa);

MPOBOJIUTH PEAKILIMHU, MOATBEPKIAIONINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpUI-, OpOMUI-, MOIUI-, KapOboHaT-, docdart-,
CHJIMKAT-, Cylib(daT-, TUIPOKCUI-MOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BELIECTB;
IIPUMEHATh OCHOBHBIE OINEpalli MBICIUTEIbHONW NEATENbHOCTH — aHAJU3 M CHUHTE3,
CpaBHEHHE, O00O0OILEHHEe, CHCTEMATU3alUI0, BBIBJICHUE IPUYMHHO-CIEICTBEHHBIX
CBA3€H — JUI1 M3YYEHHs CBOMCTB BEIIECTB UM XMMHYECKHUX PEAKLUN, €CTECTBEHHO-
HayyHble METOAbl IO3HAHUS — HaONIOJEHUE, U3MEpPEHUe, MOJEIUPOBAHUE,
AKCHEPUMEHT (pEeabHbII 1 MBICIIEHHBIH).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO yacoB
Ne HaumeHoBaHue pa3aesoB u JIeKTPOHHBIE (LM (] POBHIE)
KonTpoabubie IMpakTnuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
XuMust — BaXkHasi 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPAKTHYCCKOM JIEITEIBHOCTH https://m.edsoo.ru/7f41837¢c
YeloBeKa
BemecTBa 1 xuMuieckue bubmoteka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue Bbu6moreka [JOK
2.1 6
00 oxcumax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsarue o 8 1 bu6mmotexa [IOK
' KHCJIOTaX M COJIAX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsrl. [Tonsitue 06 5 1 1 bubmioreka [IOK
' OCHOBaHUSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI bu6moreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COEMHEHUI https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoguueckuii 3aK0H U
Ilepuonnyeckas cucrema

bu6moreka [JOK
31 XMMHHECKHX S11eMeHToB J1. M. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. Ctpoenue
aToMa
XUMHYECKas CBS3b. B [TOK
HOINOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIbHbBIE PEAKIIMU
bubmioreka [IOK
51 1
TOro 1o pasieiy S https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOTPAMME
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9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro no pazneny 25
Paznea 3. MeTaJsIBI M X COCIUHECHUS
bub6mmoreka [JOK
3.1 7| 4
Obmme CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
bu6moreka [JOK
3.2 B 7| 16
aKHEHIINe METAIUILI U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazgeny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmiorexa TIIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecrBo yacos Jdomamnee DJIEKTPOHHBIE
Ne
° Tema ypoka Hara 3ajaHmne uudposbie
n/n Bceero K/p n/p U3yYeHUs oOpa3oBarejbHbIE
pecypchbl
1 [Ipenmer xumun. Posib XuMuu B KU3HU 1 03.09.2024 I1.1 Ne5 but6mmoreka [JOK
gejaoBeKa. Tena U BelecTna https://m.edsoo.ru/ff0d210c
05.09.2024 I1.2 bubimoreka HOK
2 [TonaTue o MeTOMaX MO3HAHUS B XUMUH 1 httos://m.edsoo.ru/Ff0d227e
[Ipaktueckas padorta Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPHH U TPUEMBI 1 bubmmorexa [IOK
oOpatieHus ¢ J1abopaTOpHbIM 10.09.2024 https://m.edsoo.ru/ff0d23dc
000pYZIOBaHUEM
Yucteic BemecTBa U cMecH. CItocoObl 11.3,4
4 a3JIeICHUs cMeceit 1 bubmorexa HOK
pasa . 12.09.2024 https://m.edsoo.ru/ffod26ca
BxoaHolt MOHUTOPHHT
II 0 Ne 2
5 <<§;3KT:;f;§i£Zc§;iHa npuMepe 1 bubmioreia LIOK
A ' puMep 17.09.2024 https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
I1.5,3ammcu B but6mmoreka [JOK
6 A 1 19.09.2024 ’
TOMBL H MOJICKYITbE TeTpaau https://m.edsoo.ru/ff0d2a6¢c
I1.5.6,
7 XUMHYECKHE DJIEMEHTEL. 3HAK! 1 BBIYYUTh bu6moreka IIOK
(CMMBOJIBI) XUMHUYECKHUX AJIEMEHTOB 24.09.2024 AJIEMEHTHI https://m.edsoo.ru/ff0d2be8
1a6.2,3 cTp.36
8 [IpocThie U CIOXHBIE BEIIECTBA 1 26.09.2024 I1.5 3anucu B bub6mmoreka [JOK
TeTpagu https://m.edsoo.ru/ff0d2a6¢
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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I1.5 3anmcu B Bbub6morexa IIOK
9 A - 01.10.2024
TOMHOMOTICKYIVIPHOE YHEHHC TETpaan https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB. I1.7,
10 Xumnueckas Gpopmyina. BaneHTHOCT I1.8 Ne3 brbmiorexa LIOK
yia. 03.10.2024 T https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHX DJIEMEHTOB
11 OTHOCHUTENIbHAs aTOMHAs Macca. 08.10.2024 [1.7Ne4,6 bubmnoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JI1 XUMHYECKOT'O 10.10.2024 I1.7 Ne9 but6mmoreka [JOK
3JIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
13 KomunuectBo Bemectsa. Modib. 15.10.2024 I1.18 Ne5 6,1, bubmnoreka IIOK
Moumnsiprnas macca Neb6 0,1 https://m.edsoo.ru/ff0d5230
14 du3nYecKre ¥ XUMHUCCKHE SIBJICHUS. 17.10.2024 I1.9 bu6moreka [JOK
XUMHYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusl NpOTEKaHUA 2210.2024 I1.9 bu6mmoreka [IOK
XUMHUYECKUX PEAKINIl https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 24.10.2024 I1.10 Ned 6,8, bu6morexa [IOK
XUMHYECKHE YPaBHECHUS Ne5 https://m.edsoo.ru/ff0d3b88
Brruncienust KoIM4yecTBa, MacChl I1.20
17 BEII[ECTBA 10 YPAaBHCHHUAM XHUMHYECKHX bubmiorexa [JOK
HISCTBA IO YP 07.11.2024 https://m.eds00.ru/f0d5708
peakimii
Kn i IT.11 Ne3 6
A » P J 12.11.2024 - https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBbIN- [Toaroroska k
19 sHimkioneauct. O6o01menue u K/ buomorexa [JOK
H AHCT: Hf 14.11.2024 P https://m.edsoo.ru/ffod40c4
CHUCTEeMaTH3alHsl 3HAHUM
20 KonTponbsHas padora Nel mo teme 19.11.2024 bubmumoreka [IOK

«BelecTBa 1 XUMUYECKHE PEAKITUN»

https://m.edsoo.ru/ff0d4290
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Bo3agyx — cmech razon. Cocras

I1.12,13

21 K Bbu6morexa IIOK
BOSAYXa. RHCIOPOA = SICMCHT U 21.11.2024 https://m.edsoo.ru/ff0d448e
npocroe BemectBo. O30H
dOu3nyeckne 1 XUMAYECKHE CBOMCTBA I1.13,14 BuG 1OK

noJmoTeKa

22 KHCII0POA (PCAKLIHI OKHCIICHH, 26.11.2024 https:/m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI oJTyueHus! KUCI0poa B I1.13 Bu6 10K

noImoTeKa

23 71a00pPaTOpUu U MPOMBILIIIEHHOCTH. 28.11.2024 httos://m.edsoo.ru/ffod497a
[Ipumenenue kuciopona
TennoBoi 3¢(heKT XuMHIECKOM 3anucu B

24 peaKIuu, MOHSATHE O TeTpaju, bu6moreka [JOK
TEPMOXHUMHUYECKOM YpaBHEHUHU, IK30- U 03.12.2024 KapTOYKU https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommmBo (HeTh, YroJib U METaH). JTOKJIAT Bub 10K

noJmoTeKa

25 3arpsi3HEHHE BO3/1yXa, CIOCOOBI €0 05.12.2024 https://m.edsoo.ru/ffod4cda
MIPEOTB PAICHHSI
[Ipaktuueckas padora Ne 3 o Teme Bu6 110K

noImoTeKa

26 «ITonyuenue u cobupanue KHCIOPOa, 10.12.2024 https://m.edsoo.ru/ff0dAae?
U3yYEHHE ErO CBOMCTBY T '

97 Bonopon — anemeHT u mpoctoe 12.12.2024 I1.15 bu6motexa [IOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0

98 duznvecKre ¥ XUMHIESCKHE CBOMCTBA 17.12.2024 I1.15 but6moreka [JOK
Bozopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCIOTAX U COJISIX. 19.12.2024 TL16,17 Etif;;;fgjo?z/[:fo 45042

30 CriocoObl IOJIy4eHHS BOIOPO/IA B 24.12.2024 I1.16 bubmumoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

23


https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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

[IpakTuueckas padora Ne 4 mo teme

Bbu6morexa IIOK

31 «lonysetne CO§HP AHHE BOAOPOAd, 26.12.2024 https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE ero CBOMCTB»

39 MoutsipHbIii 005EM ra3oB. 3aKoH 09.01.2025 I1.19 Ne4 6, bu6mmoreka [JOK
ABoranpo Ne5 B https://m.edsoo.ru/ff0d542e
Brruncimenns o0béMa, KOIMYECTBA I1.20 Ne3

33 BEIIECTBA I'a3a 110 €ro U3BECTHOM bubmrorexa [JOK

. MY 14.01.2025 https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brerunciienust 00EMOB ra30B 110 3amnwcu B

34 ABHCHUIO PCAKIIMU HAa OCHOBE 3aKOHA TeTpagu bubmorexa HOK
ypas peariiu i 16.01.2025 paat, https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIICHU ra30B KapTOUYKH

35 DuU3NYEeCKUEe U XUMUYECKUE CBOMCTRA 21.01.2025 I1.21 bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 23.01.2025 I1.21 bubmmoreka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Haceine e I1.22 Neb6

37 u HﬂeH:c:I : eﬂfbllemicj:so Bl IK/IH;CIZ:;; bubmorexa HOK

m P PP 28.01.2025 https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIIECTBA B paCTBOPE
[IpakTueckas padora Ne 5 mo teme

38 «IIpuroroBiieHrE paCTBOPOB C bubmmorexa [IOK
onpeesEHHON MacCOBOM J0JIei 30.01.2025 https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOT'O BEIIECTBAY

39 Kontponbnas pabora Ne2 no reme 04.02.2025 bu6muotexa LIOK
«Kucnopox. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 OKCHJIBI: COCTAB, KJacCH(UKALIHS, 06.02.2025 11.23 Ne4 bub6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

a1 [Tony4yenue u xuMHu4yecKre cBOMCTBa 11.02.2025 I1.23 Ne6 bu6mmoreka [IOK

KHCIIOTHBIX, OCHOBHBIX U aM(i)OTepHI)IX

https://m.edsoo.ru/ff0d664e
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OKCH 0B

42 OcHoBaHus: coCTaB, Kiaccupukamus, 13.02.2025 I1.24 bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue U XuMHYECKHE CBOWCTBA 18.02.2025 I1.24 Ne5 bu6mmorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocraB, kinaccuduxanus, 20.02.2025 I1.25 bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHU4YeCKHe CBOMCTBA 25 02.2025 I1.25 Ne8 bubmotexa IIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : , I1.26 Ne4,6
16| cnocobn mompaemme menee BuGmorera LOK
N Y ’ 27.02.2025 https://m.eds00.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padorta Ne 6. Perenue
47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmmorexa [{OK
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX 04.03.2025 https://m.edso00.ru/00ad9b7c
COEIMHEHUID
48 ['enernueckas cBsA3b MEXAY KilacCaMU 06.03.2025 I1.27 bu6moteka [JOK
HEOPraHUYECKUX COCIUHEHUIN https://m.edso0.ru/00ad9a50
IToaroroBka k but6mmoreka [JOK
49 0606 i 11.03.2025
oO0IIeHrEe U CHCTeMaTH3alus 3HaHUH /p https://m.edsoo.ru/00adach?
o 'I%)HTponLHaﬂ pabota Ne3 o teme Bumiorexa [JOK
CHOBHI)IeUI:J'IaCCBI HEOpPraHUYeCKUX 13.03.2025 https://m.edsoo.ru/00ad9e1a
COEMHEHUIN
[lepBble MONBITKH KIaccU(pUKALIUK I1.28
51 XUMUYECKUX 371eMeHTOB. [ToHsTHE O Bu6mmorexa [IOK
’ 18.03.2025 https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
59 [Tepuoguyeckuii 3aK0H U 20.03.2025 11.29,32 bubmumoreka [IOK

Hepnonnqecxaﬁ CHUCTEMA XMMHUYCCKUX

https://m.edsoo.ru/00ada52c
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snemenToB /1. V1. Menneneena

I1.29 bubmmoreka [IOK
II 03.04.2025
>3 CPHOABL, TPYIIEL, HOATPYHIE https://m.edsoo.ru/00ada52c
54 Crtpoenne atToMoB. CocTaB aTOMHBIX 08.04.2025 I1.30 bu6morexa [IOK
siaep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTPOHHBIX 000JI0YEK I1.31 Ne7 B,r
55 aToMOB 3JieMeHTOB [lepronnueckoi buomorexa [JOK
PHOA 10.04.2025 https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menneneepa
XapakTepucTUKa XUMHYECKOIO I1.33 Nel O,r
56 3JIEMEHTA M0 €ro MOJIOKEHUIO B bubmorexa [IOK
[lepuonnueckoii cucreme /1. 1. 15.04.2025 https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3aKkoHa aJis JIOKJIa]1
57 pa3BuTHA HaAyKu U npakTuky. 1. 1. bubmmoreka [TOK
MenneneeB — y4€HbII, Ieaaror u 17.04.2025 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPHUIIATEIBHOCTh ATOMOB 22 04.2025 [1.3610 bu6morexa [IOK
XMMHUYECKUX DJIEMEHTOB crp.158 https://m.edsoo.ru/00adaab8
I1.34 Ne3 6 but6mmoreka [JOK
" 24.04.2025 ’
>9 OHHA XHUMITCCRaT CRA5b Ne4 6 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuUMHU4YECKast 29.04.2025 I1.35,36 bubmotexa IIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMoIsIpHAsT XUMUY eCKast 06.05.2025 I1.35,36 bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
I1.38 but6mmoreka [JOK
62 C 13.05.2025
TCHCHD ORUCICHI https://m.edsoo.ru/00adae28
63 OKHUCIIUTENBHO-BOCCTAHOBUTEILHEIE 15.05.2025 I1.39, Ne5 B,r bub6mmoreka [JOK

peakiuu

https://m.edsoo.ru/00adb076
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11.39, Ne9 bubmnoreka [IOK
64 OKucaUTENM U BOCCTAHOBUTEIN 1 20.05.2025 httos://m.e dsoljru 100adb076
65 KonTtponwsnas padora Ned o teme 1 22 05.2025 bubmmorexa [{OK
«CTtpoenune atomMa. XUMHUYECKas CBSA3b)» https://m.edso00.ru/00adb486
OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOTPAMME
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9 KUIIACC

KosnyecrBo yacos Jdomamnee DJIeKTPOHHbIE
Ne Tema ypoka Hara 3agaHue uudposbie
n/n Bcero K/p n/p U3y4eHUs oOpa3oBaTe/bHbIE
pecypcsl

Ilepnonnueckuii 3aK0H. KOHCITEKT BuGmorexa [[OK

1 [lepnonnueckas cucTeMa XUMHUY €CKUX 1 02.09.2024 https://m.edsoo.ru/00adb5ge
anemenToB /I. 1. MeHneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB KOHCIIEKT BuGmorexa JOK

2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 04.09.2024 https://m.edsoo.ru/00adb6b6
MEepPHOJIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 09.09.2024 I1.1 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHUECKOHN CBSI3U U TUIIBI 1 11.09.2024 KOHCITEKT bubmmorexa [{OK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbehas pabora Nel mo reme

5 «[loBTOpEHue u yriayoieHue 3HaHUN 1 1 16.09.2024
OCHOBHBIX Pa3/esIoB Kypca 8 Kjacca

6 Knaccudukanus XuMuaeckux peaxuui 1 18.09.2024 I1.2 bubmotexa IIOK
10 pa3JINYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTe 0O CKOPOCTU XMMUUYECKOU I1.3 BuGmorexa [JOK

7 peakuuu. [IoHATHE O TOMOTr€HHBIX U 1 23.09.2024 https://m.edsoo.ru/00adbeda
reTepOreHHbIX PEAKIUAX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU. KOHCIIEKT

8 @DaKTOpBI, BIUAIONINE HA CKOPOCTh 1 Bbu6morexa IIOK
XUMHUYECKOM pEeaKINH U MTOJI0KEHHE 25 092024 https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC

KOHCIICKT

Bbub6morexa IIOK

MIPUMEHEHUE

9 30.09.2024
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUUECKOI I1.4 BuG 10K
nonmoTexa
10 nucconnani. CUIbHBIC U cllaObie 02.10.2024 httos://m.edsoo.ruw/00adcd68
ANEKTPOITUTHI
. I1.6 bubmnoreka [IOK
11 Hortibie ypapHeHiti peaxiuii 07:10.2024 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U I1.6,7 Bu6 1OK
. . nbnmoTexa
12 OCHOBAHHI B CBETE IMPEICTaBICHUH 00 09.10.2024 https://m.edsoo.ru/00add5d8
ANEKTPOTUTHYECKON M CCOIHAIINH " '
XVWMHUYECKHE CBOKCTBA COJIEH B CBETE I1.8 Bu6 LIOK
B . noInoTeKa
13 MPEICTABICHUI 00 SIEKTPOIUTHY €CKON 14.10.2024 https://m.edsoo.ru/00addgh?
JTUCCOITHAITTT — '
. I1.9 bubmmorexa [{OK
14 Homsitite o riapomise coteit 10102024 https://m edsoIo_[ ru/00add9d4
15 O00011IeHNE U CUCTEMATH3AIAS 3HAHUI 21.10.2024 ngg;;fg:ogzg 0addd12
16 [Ipaktueckas padorta Ne 1. «Pemienue 2310.2024 bu6moteka [IOK
JKCIIEPUMEHTAJIbHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTtponbnas pabora Ne2 o reme Bu6 10K
noImoTeKa
17 «DNEeKTPOTUTHY €CKasl 1 CCOLIUAIIHSI. 06.11.2024 https://m.edsoo.ru/00addecd
XUMHYECKUE PEAKLIUH B PACTBOPAX)» " '
OO6m1ast XxapakTepUCTHKA TaJI0r €HOB. I1.10-11 Bu6 LOK
_ noInoTeKa
18 XHMITECKHe CBOACTBA Ha MpHMEpe 11.11.2024 https://m.edso0.ru/00addfe2
xJiopa
Xnoposonopoa. ConsiHas KucoTa, I1.12 Eu6 1OK
. nonmoTexa
19 XMUMHYECKHE CBOWMCTBA, MOJIyYEHHE, 13.11.2024 httos://m.edsoo.ru/00ade104
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[IpakTnueckas padora Ne 2 mo treme

20 «[TonyueHue CONSTHOW KHCIIOTBI bubmiorexa LIOK
YHCHHIE €O ’ 18.11.2024 https://m.edso0.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Beraucnenust mo ypaBHEHUSIM KapTOYKHU
21 XUMUYECKUX PEAKLIHi, €CIIM OJIUH U3 buomorexa [JOK
PEATIH, A 20.11.2024 https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO01mas XxapakTeprcTHKa JIEMEHTOB 25 11.2024 I1.13 bu6moTteka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJIIOTpOITHbIE MO (PUKALIMN CEPBI. I1.13
23 Haxojicp EHHE Ce LZI[ I/I(beé c:e I/IHeI:II/HTI B Bu6mmorexa [JOK
A P . 27.11.2024 https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKUE CBOMCTBA CEPbI
24 CepoBoaopo, CTpc:eHHe, busznueckne 02.12.2024 I1.14 bubmmorexa [IOK
Y XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepobl. CepHasi KUCIIOTA, IL.15
25 (bu3NYECKre 1 XUMUYECKHE CBOICTBA bubmmorexa [JOK
’ 04.12.2024 https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHE PEAKIUY, JIeKALIE B IT.15
OCHOBE MPOMBIIIIJIEHHOTO CIT0c00a
26 MIOJIYYECHHS CEPHON KHUCIIOTBI. bu6moteka [IOK
XUMHYECKOE 3arpsi3HEeHUE https://m.edsoo.ru/00adec8a
OKpPYXKalOIlEeH Cpebl COENUHEHUSIMU 09.12.2024
cepbl
97 BrrunciaeHne MaccoBOM 40U BBIXO1a 11.12.2024 KapTOUYKH but6moreka [JOK
MPOJIYKTa peaKIu https://m.edsoo.ru/00adec8a
OO61as XxapakTeprcTHKa JIEMEHTOB I1.16
98 VA-rpynnsl. A30T, pacipocTpaHeHuE B bubmmorexa [{OK
npupojie, Gu3nYecKkrue U XUMHUUECKHe 16.12.2024 https://m.edsoo.ru/00adeeat

CBOIiCTBa
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AmMmuak, ero pu3n4ecKue u

I1.17

29 . bubmmorexa [{OK
XMUMHYECKHE CBOWCTBA, IOy4YEHUE U 18.12.2024 https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktuueckas padota Ne 3 mo Teme Eu6 1OK

noJmoTeKa

30 «[Tomyuenne aMMuaKa, U3y4eHHe €ro 23122024 https://m.edsoo.ru/00adf180
CBOWICTB»

31 AzoTHas KHCIOTa, € PU3nYecKue u 25 12.2024 I1.18 bu6moTteka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH I1.18
aMMOHHS B Ka4€CTBE MHUHEPAIbHBIX Eu OK

32 ynoopeHnii. XUMHYECKOE 3arps3HEHN e 28.12.2024 h'::pSJ'I/P/IrZT:gjogru 100adf518
OKPY’KaroLIel cpeasl COeTUHEHUSIMU o '
azora
®dochop. Oxeun dhochopa (V) u I1.19 Bu6morexa LIOK

33 ocopras KnenotTa, Pusmiccie n 13.01.2025 https://m.edso0.ru/00adf68a
XHUMHYECKUE CBOWCTBA, MOJTydCHUE
Hcnonws3zoBanue ¢pocdatoB B KauecTBe I1.19

34 MUHEpaIbHBIX Y00 pEHUH. bubmoreka [IOK
3arpsi3HeHHe MPUPOIHON Cpeabl 15.01.2025 https://m.edsoo.ru/00adfc20
docdaramu

35 VYraepoa, pacnpocTpaHEHHUE B IPUPOJIE, 20.01.2025 I1.20 bubmuotexa IIOK
(u3nUecKre 1 XUMHYECKIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoaa, ux Gu3ndecKue u I1.21

36 XHMHYECKHE CBOMCTBA. DKOJIOTHYCCKHUE bubmumoreka [IOK
MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM 22 01.2025 https://m.edsoo.ru/00adfebe
yriaeponaa (1V)

37 VYrosabHast KUCJIOTa U €€ Cou 27.01.2025 f21 bubmiorexa LIOK

https://m.edso00.ru/00ae006¢c
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[IpakTueckas padorta Ne 4 mo teme
"[TomydyeHue yriieKucaoro rasa.

Bbub6morexa IIOK

38
KauecTBenHast peakius Ha KapOoHaT- 29.01.2025 https://m.edso00.ru/00ae027e
noH"
[TepBoHavaIbHBIC TOHATHS 00 I1.22 BuG 1OK
noImoTeKa
39 OPTAHITIICCIIX BEMIECTBAX KAl 03.02.2025 https://m.edsoo.ru/00ae054e
COCMHEHHUSX yTiepoaa
. 11.24-25 bu6moreka [IOK
40 Kpenritit i ero coeaHerms 0>-02.2025 https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue I1.27
41 SKCIEPUMEHTATIbHBIX 3a/1a4 110 TEME bu6morexa [IOK
«BaxHeine HeMeTaJlIbl U UX 10.02.2025 https://m.edsoo.ru/00ae0bf2
COCITMH CHHUSI
Kontponbsnas pabora Ne3 mo teme Bu6 LOK
. noIMoTeKa
42 «BaxHeile HeMeTaTbl U UX 12.02.2025 https://m.edsoo.ru/00ae0e18
COEJTMHECHUS
OO6mas xapakTepuCcTUKa XUMHUY €CKUX I1.28
AJIEMEHTOB — METAJLJIOB.
43 MeTtannndyeckas CBSI3b U but6mmoreka [JOK
MeTaJITnYecKasi KpUCTaUIny ecKas https://m.edso00.ru/00ae103e
pemérka. duznyeckre CBOKMCTBA 17.02.2025
METaJIJIOB
XWMHUYECKHE CBOKMCTBA METAJIJIOB. I1.29 Bu6 LOK
. . noInoTeKa
44 DIEKTPOXUMHYECKHUN Pl HANIPSKEHUN 19.02.2025 https://m.edsoo.ru/00ae1156
METaJIIOB T '
OO61me criocoObl MOJYYCHHSI METaIOB. I1.29 Eus 1IOK
nonmoTexa
45 CrutaBel. BeraucieHus o ypaBHeHUSAM 24.02.2025 httos://m.edsoo.r/00ae1156

XUMHYCCKUX peaKHHfI, €CJIM OJJVUH U3

32


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

pEeareHToB COEePKUT IPUMECU

I1.35 bubmmoreka [IOK
26.02.2025
46 ToATHE 0 KOPPOHH METAILIOB https://m.edso0.ru/00ael1278
I1.30 bu6moreka [JOK
03.03.2025
47 Lenotreie MeTameI https://m.edsoo0.ru/00ael4b2
I1.30 bubmmoreka [JOK
05.03.2025
48 OKcubl ¥ TUAPOKCUABI HATPHS U KaJIHs https://m.edsoo.ru/00ae14b2
49 [lerouHO3EeMENIBHBIC METAJUTBI — 10.03.2025 I1.31 but6mmoreka [JOK
KaJIBIIMHA U MarHui https://m.edso0.ru/00ae15e8
o 12.03.2025 11.31 bu6mmoreka L[OK
50 BaxHeHIIME COCNNHEHNS Kallb LA https://m.edsoo.ru/00ae15e8
51 O0001Ie e U cucTeMaTu3anys 3HaHUI 17.03.2025
59 JKEcTKOoCTh BOJIBI M CITOCOOBI €€ 19.03.2025 I1.32 bu6mmoreka [JOK
yCTpaHEeHHUsI https://m.edsoo.ru/00ae1886
11 o Ne 6
53 | ™Keomwoors somn metomst 8 buGmorexa LIOK
: A A 02.04.2025 https://m.edso00.ru/00aelae8
yCTpaHCHHUS
I1.33 bubmmoreka [JOK
= 07.04.2025
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA H 09.04.2025 I1.33 bubmmoreka [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
11.34 bu6mmoreka [JOK
K 14.04.2025
56 ereso https://m.edso0.ru/00ae1d86
57 OKcHbI, THIPOKCHIBI M COJIH XKee3a 16.04.2025 11.34 bub6mmoreka [JOK
(I u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIIHS 3HAHUH 21.04.2025
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[Ipaktuueckas padorta Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC

Bbub6morexa IIOK

59 . ]
«BakHelme MeTaibl U X 23.04.2025 https://m.edso00.ru/00ae3de8
COCIMHECHHUS»
Brraucnenust mo ypaBHEHUSIM KapTOYKHU
XHUMHYCCKUX PEAKIUH, €CITU OJNH U3
60 peareHToB JaH B U30BITKE UJIH bu6moteka [IOK
COJIEPKUT MpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MaccOBOH J10JIM BBIXO/1a MPOAYKTa 28.04.2025
peakiuu
II
61 O06o01enue u cucTeMaTH3anus 3HaHUH 30.04.2025 OHFCJ;BM
K
Kontponbsnas pabora Ned mo teme
62 «BaxHeilre MeTaJibl U UX 05.05.2025
COCIMHECHUS»
63 BemiectBa u maTepuansl B 07.05.2025 11.39,37 bubmmorexa [{OK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUECKOe 3arpsa3HeHne 12.05.2025 I1.38 bubmoreka [IOK
OKpY’KaroIen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHuun 14.05.2025 I1.38 bu6motexa [IOK
9KOJIOTMYECKUX MTPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepsHbIii ypok. O60011eHNE 19.05.2025 bu6motexa [IOK
cUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 Pe3epBHblii ypok. O0001IeHNE U 21.05.2025 bu6muotexa LIOK
CHCTeMaTH3alusl 3HAHUM https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001IeHNE U 26.05.2025 bu6morexa [IOK

cucTeMaTu3alusa 3HaHUU

https://m.edsoo.ru/00ad9ch?2
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https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI J1JIAA YYEHUKA

Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEpHOE
obmectBo , I3narenbcrBo «IIpocBenicHuey;
Xumus. 9 xkmace/I"abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AKnroHEpHOE

obmectBo , U3natenscrtBo «IIpocBenienuey;

METOANYECKHUE MATEPUAJIbI JIsA YUUTEJIA

Tabpuensm, O. C. Xumus. 8 Kjacc: y4eOHUK 151 0011e00pa30BaTeIbHBIX YUPEKIECHUN
O. C. I'abpuenss. -M.: Ipoda, 2007.

CbopHnux MaTepuaoB 1o peanu3anuu (eaepaJbHOro KOMIOHEHTA TOCYIapCTBEHHOT O
crangaprta o0uiero oopa3oBanus B 0011€00pa30BaTENbHBIX YUPEKACHUAX Bonrorpanckoii
obnactu -Bonrorpaa: Yuurens, 2006.

Tabpuensan, O. C. Xumus. § Kj1acc: KOHTPOJIbHBIE U MpoBepounbie paboTsr O. C.
lMabupuensn u ap. - M.: Ipoda, 2003.

T'abpuenan, O. C. Xumus. 8 knacc: pabodas terpans Kk yueouuky O. C. 'abpuensaa O.
C. T'abpuensn, A. B. Smykosa. - M.: Ipoda, 2007.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI C

ETHU UHTEPHET

MynbTumenuitHbie 00pa3zoBaTenbHbIe pecypesl. http://www.chemnet.ru

["azeta «Xumusi» U caiit 1t yuurtesst «5 uay Ha ypok xumumn» http://him.1september.ru.

Enunas komnekius LOP: TTpeamerHas kosutekius « Xumus» http://school-

collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
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https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
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https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B

