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MHNOSACHUTEJBHASA 3AIINCKA

[IporpaMma mo XuUMHM Ha YPOBHE OCHOBHOTO OOILEro 0oOpa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBI OCHOBHOTO OOIIEro
oOpazoBanus, npenctaBieHHEX B DI'OC 00O, a Takxe Ha OCHOBE (efepanbHOI padoueil mporpamMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMLMH IpenofaBaHusi yuyeOHOro mpeamera «XuMus» B 00pa30BaTEIbHbBIX
opranuszauusx Poccuiickoin @enepanuu.

[IporpaMma mo XuMuu AaéT NPEACTABICHUE O IEAX, OOIICH cTpaTeruu OOyYeHUs, BOCIIUTAHHS U
pa3BUTHsl OOYYaIOUIMXCsl CPEACTBAMH y4eOHOrO TpEeAMETa, YCTaHABIMBACT 00s3aTeNbHOE MPEeIMETHOE
coJiepKaHHe, IMpelycMaTpUBaeT paclpesesieHHe ero Mo KjaccaM M CTPYKTypHpOBaHHE IO pasfesiaM U
TEMaM IporpaMmbl IO XHUMUH, OIPCACTIACT KOJMYECTBCHHBIC W KAYCCTBCHHBLIC XapaKTCPHUCTHUKU
COACPIKAHNA, PEKOMCHAYCMYIO IIOCJIICAOBATCIIBHOCTh HU3Y4YCHUA XHUMUH C y‘-IéTOM MCKIIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKA y4eOHOTro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydarommxcs,
OTIpeeNisieT BO3MOXKHOCTH TMpEeaMeTa Ul pealu3ali TpeOOBaHUN K pe3ybTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBaAHUM K
pe3yiabTaTamM 06y‘ICHI/I$1 XHMMUHU Ha YPOBHC HCHGI‘/'I HU3YyUCHHUA NpeaAMCTa W OCHOBHBIX BHJOB y‘IC6HO-
MO3HABATENFHOM JIETETbHOCTH 00YYaIOLIEroCs 0 OCBOSHHIO YUeOHOTO COJepIKaHMsl.

3HaHUE XUMHU CIY>KUT OCHOBOW Uil (DOpMHUpPOBAaHWS MHPOBO33PECHHUSI O0YYaroIIeTrocs, €ro
MpEJCTaBICHUII O MaTepHajJbHOM €AWHCTBE MHpa, BaXHYIO POJIb HTrpaloT (QopMupyeMmbie XuMHEH
MNpEACTaBJICHUA O B3aUMOIIPEBPALICHUAX SHCPIUu U 06 OBOJIIOMHU BEUICCTB B IPUPOAC, O MYTAX PCIICHUSA
II00AIBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUYCCKOM, MUIICBON U
9KOJIOTHYECKOH 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEW JJIsi CaMOpa3BUTHUS W (OPMHUPOBAHUS KYJIBTYPHI
JUYIHOCTH, €€ 001Iel 1 HYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHHUE MBILIUICHUS] U TBOPUYECKUX CHOCOOHOCTEN 00y4aroImumxcs, HaBbIKOB
HX CaMOCTOSITEIbHOMN y‘-IC6HOI71 ACATCIIBHOCTH, OJSKCICPUMCHTAJIBHBIX W HCCICA0BATCIIBCKUX YMCHI/II‘/'I,
HEOOXOIUMBIX KaK B [IOBCETHEBHOM KHU3HHU, TaK U B IPO(GECCUOHANBHON AEATEILHOCTH;

3HAaKOMHT CO CHEeUM(HUKOW HAy4YHOIO MBILUICHMS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IJISIA Ha
€IMHCTBO NPHUPOIABI U HYEJIOBEKAa, SIBJISETCS OTBETCTBEHHBIM J3TAallOM B (OPMUPOBAHHU ECTECTBEHHO--
HAYYHOM IPaMOTHOCTH O0YYarOLINXCS;

croco0CTByeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUAM, K
MIPUPOAE, K YEIIOBEKY, BHOCHT CBOI BKJIaJl B 3KOJIOTMYeCKOe 00pa3oBaHUE O0YUatOLIHXCsl.

JlanHaple HampaBleHHs] B OOYYEHHH XUMHUH 00eCNeunBarOTCs CIeNU(UKON COomep:KaHusl yaeOHOTro
IpeaMeTa, KOTOPBIH SBISETCS MEAarorHyecky aalTHPOBaHHBIM OTPaKCHHEM 0a30BOI HAyKH XMMHM Ha
ONPEAEIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0mero o0pa3oBaHUsI OpPHUEHTUPOBAH Ha OCBOCHHE
O00yJamMMHCS CHCTEMbl IEPBOHAYAJBbHBIX IOHSATHH XHMHH, OCHOB HEOPraHWYECKOM XUMHU U
HEKOTOPBIX OTHEIIBHBIX 3HAYNMBIX ITOHATHH OPraHNYECKOH XUMHH.

CrpykTypa coaepkaHus IPorpaMMbl 110 XUMHUH c(HOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O MOAXO0Ja K
e¢ nzyuennto. ConeprkaHue CKIaJbIBACTCS M3 CUCTEMBI IMOHITHH O XUMHYECKOM 3JIEMEHTE U BEILECTBE U
CHCTEMBI MOHATUI 0 XUMHUYECKOH peakuuu. O0e 3TH CHCTEeMBbl CTPYKTYPHO OPraHHW30BaHbI 110 MPHUHLHITY
MOCJIEI0BATENIFHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUECKHUX MPEICTABICHUH PA3HOI'O YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO Y4€HHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Iepuoauueckoro 3akoHa Jl. . MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4C€HHA O CTPOCHUH aTOMa U XUMHYECKOM CBs3H,

— MPEJICTaBICHUH 00 NEKTPOIUTHIECKOM TUCCONMAIMN BEIIECTB B PACTBOPAX.



Teopernueckue 3HAHMS PAacCMAaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKU TMOJNYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEAOBATEIBHO OT OJHOTO YPOBHSA K JAPYrOMY, BBINIOJHSIS
(GyHKIMM OOBACHEHHMS W TPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHMS M BO3MOMKHOCTEH IPAKTUYECKOTO
MPUMEHEHUS U TIOTYYEHHSI N3y4aeMbIX BEIECTB.

OcBoeHHe NporpaMMbl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHMIO HPEACTABICHHUS O XMMUYECKOH
COCTABJISIIOIIEH Hay4YHOW KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHON MPUPOABI, LIEHHOCTHOTO OTHOIIEHHS K
HAayYHOMY 3HAHUIO U METOJIaM MO3HaHUs B HayKe. M3yueHne XuMun MpOUCXOAUT C MPHUBJICUCHHEM 3HAHUH
W3 paHee U3yYeHHBIX y4eOHBIX mpeameToB: «Okpyxkatomuii Mupy», «buonorus. 5—7 knacce» u «®duznka. 7
KJIacey.

[Ipu n3yueHnn XUMUM MPOUCXOIUT (POPMUPOBAHNE 3HAHWI OCHOB XMMHUYECKOH HAYKH KakK 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON AESITeTHbHOCTH YesloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHIL. 3a1a4a y4eOHOrO TpeIMETa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUH
— BaXHEHmMMX (aKTOB, TOHATHH, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHH, MOCTYMHBIX 0000IIeHHH
MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAayKd, B MPUOOMICEHMH K HAYYHBIM METOAaM IO3HAHHS MpH
W3yYEHHUH BEIIECTB M XUMHUYCCKHUX peaKiuii, B GOPMUPOBAHUH U PA3BUTHH TO3HABATEIBHBIX YMEHHN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATEIBHON U Y4eOHO-HCCIIeA0BATENLCKON IEITEbHOCTH, OCBOSHHH TPaBUII
Oe30macHOro o0paIlleHus ¢ BeIIECTBAMU B TIOBCETHEBHOMN KH3HH.

[Ipu u3yyeHnn XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl BaKHOE 3HAUYCHHUE MPHUOOpeH
TaKue LeNH, Kak:

— (¢opMHpOBaHHE WHTEJUIEKTYalbHO pa3BUTOH JIMYHOCTH, TOTOBOH K C€amMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEILHOMY MPUHSITHIO PEIICHHH, CIIOCOOHOW aJanTHpPOBaThCS K OBICTPO
MEHSIFOIIUMCS YCITOBUSIM KH3HU;

— HampaBleHHOCT, OOy4YeHHsT Ha CHCTEMAaTHYecKoe IMpHOOIIeHHWEe OO0ydalommxcs K
CaMOCTOSITEIbHOM TMO3HABATENIFHON JIEATCIBHOCTH, HAayYHBIM METOJAM TMO3HAaHUsS, (QOPMHUPYIOIIUM
MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUWY;

— o0ecriedeHre  YCJIOBHW, CIIOCOOCTBYIOIMUX  NPHUOOPETEHHI0  OOYYAIONMMHECS  OIIBITa
pa3HOOOpa3HOW  JEATENPHOCTH, TO3HAHWS W CAMONO3HAHMS, KIIOYEBBIX HAaBBIKOB  (KIIIOYEBBIX
KOMIIETEHIIUH ), IMEIOLINX YHUBEPCATbHOE 3HAUEHHUE ISl Pa3IMYHbBIX BUIIOB JESTEIbHOCTH;

— ¢opmupoBanue 00mIel (QYyHKIIMOHATHHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
yMeHUll OOBSICHATH U OLICHUBATh SIBJICHHUS OKPY>KAIOIIEro MUpa, UCIIOJIb3Ysl 3HAHUS U OIBIT, ITOJyUCHHBIC
OpY M3YYCHUH XUMWHU, NPUMEHSITh MX IPU peIIeHHMH HpoOieM B MOBCEIHEBHOM XHU3HHM U TPYAOBOH
NeSITEeNbHOCTH;

— (¢opmupoBaHHe Yy 0Oydyaromuxcs TyMaHHCTHYECKMX OTHOLICHWH, IOHMMAaHUS LEHHOCTH
XMMUYECKUX 3HAHUHA IJI1 BBIPAOOTKM 3KOJIOTMYECKH LIEJIECO00pa3HOro MOBEAEHUsS B OBITY M TPYAOBOH
NESITeNbHOCTH B LEIISIX COXPAHEHUS CBOETO 3J0POBbS M OKPY>KalOIIeH MPUPOJHOI Cpesl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOEHMs OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH AAJbHEHIIEro 00yueHHUS.

OOmee uMcaO 4acoB, OTBEAEHHBIX [UIA HM3YYEHHs XMMHHM HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHnus, coctaBiseT 136 gacoB: B 8 kimacce — 68 gacoB (2 gaca B Heenmo), B 9 kimacce — 68 gacos (2
gaca B HEJIEITIO).



COJEPKAHUE OBYYEHU

8 KJIACC

IlepBoHayaibHble XUMHYECKHE IOHATUSI

IIpenmer xumun. Pomb XMMHM B JKM3HM 4YelOBEKa. XHMHA B CHCTEME HayK. lena W BeELECTBa.
dusnueckue cBoiicTBa BelIecTB. ArperarHoe cocrosHue BemecTs. [loHATHE 0 MeTogax MO3HAHUS B XMMUH.
Uwuctele BemecTBa U cMecH. CIIocoOBI pa3ieieHns CMECe.

ATOMBI U MOJIEKYJbl. XUMHYECKHE dNIeMeHThl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. IIpocThie U cloXxHbIe
BEIIECTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnueckas ¢opmysia. BaJeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemecTB. OTHOCHTENbHAs aTtoMmMHas Macca. OTHOCUTENbHas MOJEKyIspHas Macca. MaccoBas 1ois
XUMUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KonnuectBo BemectBa. Monb. MomspHas Macca. B3auMocBA3b KONWYECTBa, MacChl M YHCIA
CTPYKTYPHBIX €AMHUI] BemiecTBa. PacuéTel mo hopmynaaM XUMHUECKUX COSAUHEHUH.

duznyeckre 1 XUMHUUYECKHUE SIBICHU. XUMUYECKasi peakuus U e€ MPU3HAKU. 3aKOH COXPaHEHHS MacChl
BEIIECTB. XUMHUeckHe ypaBHeHHs. Knaccupukanus XMMHYECKHMX peakuuil (COSOMHEHMS, Pa3JIOXKCHU,
3aMeIICeHHs, 0OMEHA).

Xumuueckuii sIxkcnepumenm:

3HAaKOMCTBO C XMMHYECKOW TOCYIIOH, IpaBUiaMH pa0oOThl B JaOOPATOpUU M HpuéMamMu oOpaiieHus ¢
nabopaTopHEIM 00OPYAOBaHUEM, M3YUCHHE WM ONHCAaHWe (DU3MYECKUX CBOWCTB OOpas3IlOB HEOPTaHHMUYECKUX
BEIIECTB, HabMroAeHNe (pr3nveckux (TUIaBJIeHUE BOCKA, TasHKE JIbJla, pACTUPAaHUE caXxapa B CTYIKE, KAIICHUE H
KOHJICHCAITUSI BOJBI) M XUMHUYECKHX (TOPEHUE CBEUH, MPOKAIMBAHUE METHOW IPOBOJIOKH, B3aUMOJCHCTBHE
Mella C KHCJIOTOH) sIBIICHWI, HAOJIOJEHHE W OMMCAaHHWE NPU3HAKOB TPOTEKAHUS XUMHYCCKHX DPEaKIUid
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUAOM Oapusi, pasnoxenue ruapokcuaa meau (1)
NpU HarpeBaHUM, B3aMMOJEHCTBUE kele3a ¢ pactBopom conu Meau (II), m3ydeHue crmocoOOB paslesieHUs
cMecel: ¢ TIOMOLIbI0 MarHuTa, QUIBLTPOBAHUE, BHIIAPHBAHWE, NUCTUUISIHSA, XpoMaTorpadus, MpoBeAcHUE
OUYHUCTKH MOBAPEHHOW COJIM, HAOMIOJCHNE U OMMCAHUE PE3YNIbTATOB MPOBEIEHHS OMbITA, WILTIOCTPUPYIOILIETO
3aKOH COXpPaHEHHs MacChl, CO3/IaHue MOEeil MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxneiimue npeacTaBUTEM HEOPTAaHUYECKUX BelleCTB

Bosnyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — anemeHT u mpocTtoe BemiecTBo. Haxoxnenue
KHCJIOpoJia B Tpupone, (pU3MYecKue W XUMHUYecKue cBoiictBa (peakuum ropenus). Okcuzapl. lpumenenue
kucnoposia. CrocoObl ONMyUeHHs KUCIOpOo/ia B 1aOOpaTOPHH M MPOMBIIUIEHHOCTH. KpyroBopot kucmoposa B
npupoae. O30H — aNIOTponHast MOAU(UKAIUS KHCIOPO/a.

TennoBoit dPGEKT XUMHUUECKOH Peakiuy, TEPMOXUMUYECKAE yPaBHEHUS, 9K30- M JHAOTEPMHUYCCKHE
peakiuy. ToOmmMBO: yroib W MeTaH. 3arpsi3HEHHE BO3[yXad, YCHWIICHHE MapHUKOBOTo 3(ddekra, paspylicHue
030HOBOTO CJIOA.

Bomopon — snemeHT u mpocroe BemlecTBOo. Haxoknenume Bomopona B Hpupone, (GHU3HUECKHE H
XHUMHYECKHe CBOMCTBa, MPUMEHEHNE, CIOCOOBI TomydeHust. Kuciotsr u conu.

MounsipHbIit 006EM Ta30B. Pac4€Thl 110 XUMHYECKUM YPaBHEHHSIM.

®du3nueckue cBOMCTBa BoIbl. Bojga kak pactBoputenb. PacTBopbl. HackllleHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBopuMOCTh BEHIECTB B BojA€. MaccoBasi J0Jid BEIIECTBA B pacTBOpe. XHMHUYECKHE CBOMCTBA
Boxbpl. OcHoBaHus. Posb pacTBOpOB B IpHUpOAEC M B JKU3HM dYeloBeKa. KpyroBopor Bonsl B mpHpoOIE.
3arpsi3HeHHe NpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOI.

Knaccudukamms meoprannueckux coennneHnit. Oxkcnuapl. Kiaccndukanus oKCHIOB: COIe00pasyromire
(ocHOBHBIE, KHCIOTHBIE, amM(OTepHBIE) W Heconeobpasywmue. HomeHkmatypa oxcumoB. Dusmueckne u
XUMHYECKHE CBOWCTBA OKCHIIOB. [lomydenue okcuios.

OcuoBanusa. Krnaccuduxauus ocHoBaHuWil: MIENOYM M HEpacTBOpHMBIE OCHOBaHus. HomeHkmarypa
ocHOBaHMM. DU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lorydeHne ocHOBaHUIA.

Kucnotel. Kmaccudukanus kucmor. Homenkmatypa kuciaor. Ousmdeckne W XUMHUYECKHE CBOICTBa
kucnoT. Psan aktuBHOocT MetamuioB H. H. Bekerosa. IlonyueHnue kucior.

Comu. Homenknatypa coneit. @uzndeckue 1 XuMU9IecKre cBoiicTa comneil. [lomyaenue comett.



I'enerudeckast cBA3b MEXAY KJlacCcaMy HEOPraHMYECKHUX COSUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBCHHOE OIIPENENICHUE COIEpXKaHMS KHUCIOpoJa B  BO3IyXe, IOIyYeHHe, CcOoOupaHHe,
pacro3sHaBaHUEe M W3yYCHHE CBOWCTB KUCIOpOJa, HaOJIOJEHHE B3aMMOJICHCTBHS BEILIECTB C KUCIOPOIOM H
yCIIOBUSL BO3HMKHOBEHHS W MPEKpalleHHs TOpeHus (Ilokapa), O3HAKOMJIEHHME ¢ oOpa3naMu OKCHUAOB H
OINMCaHNWE MX CBOWCTB, MOJydYCHUE, cOOMpaHHUe, paclio3HaBaHHE W M3yYCHHE CBOWCTB BOJOpoAa (ropeHue),
B3aMMO/IelicTBHE Bomopoaa ¢ okcuaoM Menu (1) (Bo3MokHO MCTIONB30BaHNE BHAEOMATEPHUAJIOB), HAOIIOACHNES
00pa3LoB BEIECTB KOJIMYECTBOM 1 MOJIb, HCCIENOBAaHNE OCOOCHHOCTEH PacTBOPEHHS BELIECTB C Pa3lIUYHOM
PacTBOPUMOCTBHIO, IPUTOTOBJIEHHE PACTBOPOB C ONPENENEHHOM MAaccOBOW JoJiell pacTBOPEHHOTO BELIECTBa,
B3aMMO/ICWCTBHE BOJBI C METaJNIaMH (HATpUEM U KaJbIleM) (BO3MOXKHO HCIOJB30BAaHUE BHIICOMATEPHAIIOB),
UCCIIeIOBaHNE O0pa3L0B HEOPraHWYECKHUX BELIECTB PA3IMYHBIX KJIAcCOB, HAOJIOAEHHE W3MEHEHUS OKPAacKH
WHIUKATOPOB B PACcTBOpax KHUCIOT W Ienodeil, n3ydeHne B3ammoaerictBus okcuna menu (II) ¢ pactBopom
CEpHOM KHCIIOTBI, KHCIOT C METaJUIaMH, PEaKUUd HEUTpanu3aluy, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO0 MeTajula APYIMM M3 PAacTBOpa COJH, PELICHHWE 3KCIIEPUMEHTANbHBIX 3a1ad IO TeMe
«Baxueiye Ki1accbl HEOPraHMYECKUX COEIUHEHUN.

Ilepuoauueckuii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux iemenros [I. U. Menpgeseesa.
Crpoenne aToM0B. XuMHn4ecKas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

Hemee IIOIIBITKH KJ'IaCCI/I(bI/IKaIH/II/I XUMHUYECKHNX dJieMeHTOB. [loHsaTHe o rpynmnax CXOAHBIX 2JICMCHTOB
(emoyHBle W LIETOYHO3EMENBHBIE METaIbl, TaJIOTeHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOphIE 00pa3yroT
am(oTepHbIE OKCUIBI U TUAPOKCHUBI.

Ilepuonnuecknii 3akoH. Ilepuoauueckas cucrema xumuueckux a3eMeHtoB JI. M. Menneneesa.
Kopotkonepnoanas u muHHOnepruoanas ¢opmel [leproandeckoit cucrembl xumuueckux snementos 1. U.
Mengeneesa. Ilepuonsl u rpymnmnbsl. @U3HYECKUA CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI
3JIeMEHTAa.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomsl. DnekTpoHbl. CTpOCHHE 3JEKTPOHHBIX 000JI0UEK
aToMOB TepBbIX 20 xuMuyeckux aneMmeHToB llepuonuueckoit cuctemsl 1. Y. MenzaeneeBa. XapakrepucTuka
XHMMHMUYECKOTO 3JIEMEHTA M0 €ro nojoxeHuto B Ilepuoanueckoit cucreme . . Menneneena.

33KOHOMCpHOCTH U3MCHCHUA paadyca aToMOB XHUMHUYCECKHUX  DJICMCHTOB, MECTAJNIMYECKUX U
HEMETAJUNIMYECKUX CBOMCTB M0 IPYIIAM U IEPUOIAM.

3unauenue llepuonuueckoro 3akona u llepronndyeckoir cucTeMbl XUMUYECKHUX 3JIEMEHTOB JJIsl pa3BUTHUS
Hayku U npakTuku. J[. 1. Menzaenees — yd€HbIN U IpaXKaaHVH.

Xumudeckass cBs3b. KoBanmeHTHas (TOJispHAs M HEMHOJSIpHAs) CBs3b. DJIEKTPOOTPHUIIATEIHLHOCTH
XUMHUUYECKHX dJIEMEHTOB. OHHAas CBSI3b.

Crenenp okucieHus. OKHCINTEILHO--BOCCTAHOBUTEIILHBIE pCaKkuuu. HpOHCCCBI OKHCJIICHUA H
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIxkcnepumenm:

U3yyeHHe OOpa3LOB BELIECTB METAIOB M HEMETAUIOB, B3aMMOJCHCTBHME THAPOKCHAA IMHKA C
pacTBOpamMM KHCIOT M IIEJIOYEH, IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIMX IIPUMEPHI OKUCIUTEIIBHO-
BOCCTaHOBHUTEJBHBIX PEaKUi (TOPEHUE, PEaKLUHU Pa3JI0KEHHsI, COCANHEHN).

Meosrcnpeomemmubnie ceasu

Peanmzamus MexmpenIMeTHBIX CBsi3el NpH HM3YYEHHH XHUMHM B 8 KJlacce OCYILECTBISIETCS 4Yepes
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK U MOHATHUH, SIBISIOIIMXCS CUCTEMHBIMU JUIS
OTJENbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOue ecTecCTBEHHO--HAyYHbIC MOHSTHS: Hay4HBIH (DaKT, THUIOTE3a, TEOpHs, 3aKOH, aHAIM3, CHHTE3,
KJaccuuKalys, NepuoANYHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOACINPOBAaHIE, H3MEPEHUE, MOJIEIIb, SBJICHHE.

®dusnka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHMI, H30TOIBl, PaJUOAKTHBHOCTS,
MOJIEKYJIa, JEKTPUUECKUH 3apsil, BEIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, GU3NUECcKUe
BEJIMYMHBI, €IMHULIBI H3MEPEHHs], KOCMOC, TJIaHETHI, 3BE31b1, CoHIIE.

buonorus: porocunTes, nerxanue, ornochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MTOPOBI, MOJE3HbIE HCKONAeMble, TOILUIUBO,
BOJIHBIE PECYPCHI.



9 KJIACC

BewecTBo u XUMHYeCKasi peaKuus

Ilepuoanueckuii 3akoH. Ilepuoguueckass cuctema xumuueckux osnemeHToB JI. W. Menneneesa.
CrpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPHOMAOB,
KaJMs, KalbLUsl 1 UX COCIMHEHUH B COOTBETCTBUH C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuonuueckoil cucreme u
CTPOCHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHUABI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCHMOCTH
CBOMCTB BEILLECTBA OT TUIA KPUCTAINIMYECKON pEMIETKY U BUAA XUMUYECKOM CBSI3H.

Knaccupukanyus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BELIECTB. XUMHYECKHE CBONCTBA BEILECTB,
OTHOCSIIMXCA K Pa3IM4HBIM KJaccaM HEOPraHMYeCKUX COCAMHEHHMH, T€HETHYecKas CBs3b HEOPraHWYeCKUX
BEILIECTB.

Knaccndukanus XuMuyecKux peakuuii o pa3IudHbIM IpU3HaKaM (110 YUCIIy M COCTaBy yYacTBYIOIIUX
B PEaKLUM BELIECTB, 110 TEINIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCIICHUS XMMUYECKUX JJIEMEHTOB,
no oOpaTUMOCTH, MO YYacTHIO KaTaln3aTopa). DK30- M JHAOTEPMUYECKHE PEaKUUH, TEPMOXUMHUYECKHE
YpaBHEHHSI.

[lonsaTne o ckopoctn xumuueckoi peakuuu. [loHsTHe 006 00paTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusix. [ToHATHE O TOMOT€HHBIX U reTeporeHHbIX peakuusax. [lonarue o karanuse. [loHsATHE O XUMHYECKOM
paBHOBecuH. DakTOpbI, BIUSIONINE HA CKOPOCTh XUMHYECKOH peakUud M TOJOKEHHE XHUMHYECKOro
paBHOBeECHS.

OKuCIUTENbHO-BOCCTAHOBUTEIIHHbIE peakuu, 3NIEKTPOHHBIN Oananc OKHCIIUTENBHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBieHHE YpaBHEHMH OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKIMNA C
UCIIOJIb30BaHUEM METO/Ia AJIEKTPOHHOTO OalaHca.

Teopus >MEKTPONIUTUYECKON UCCOIHMAINHN. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHHOHEI.
MexaHu3M IUCCOIMAIIMN BEIICCTB C PA3NIMYHBIMH BUIAAMH XUMHUYECKOW CBsi3u. CTENeHb IUCCOIHAIIUH.
CunbHBIC U c1a0ble 3JEKTPOJIHTHL.

Peakiuu noHHOTO OOMEHa. YCIIOBHS MPOTEKaHMs PeaKIUi HOHHOTO 0OOMEHa, MOJIHBIE M COKpaIEHHEIC
WOHHBIE ypaBHEHMs peakuuii. CBOWCTBa KHCIOT, OCHOBaHMH M COJe B CBETE TMPEICTaBICHUN 00
3JEKTPOIUTHIECKOM nuccormari. KauecTBeHHbIC peakiuu Ha HOHEL. [loHsATHE 0 TUApOIH3E CONeHt.

Xumuueckuii sIxkcnepumenm:

O3HaKOMJIEHHE C MOJENSAMH KpPHUCTAJUIMUECKUX PEIETOK HEOPTaHWYEeCKHX BEIECTB — METaJIOB U
HEMeTaIUI0B (rpaduTa U ajaMasa), CII0XKHBIX BELIECTB (XJIOpUIa HATPUs), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakiy OT BO3IEHCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIIEIOBAHUE DIIEKTPONPOBOTHOCTH PACTBOPOB
BEIIECTB, TMPollecca TUCCOIUAIIMH KUCIIOT, IIeIoueii U coleil (BO3MOXHO UCIIOJIb30BaHUE BUCO MaTepPHajoB),
NPOBEJICHHE OIBITOB, WUTIOCTPUPYIOIIMX MPU3HAKKA TPOTEKaHHWs peakUuuil MOHHOro oOMeHa (oOpa3oBaHHE
ocajika, BBIICJICHUE Taza, 00pa3OBaHWE BOJbI), OIBITOB, WUIIOCTPUPYIONINX HPUMEPBI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiii (TOpeHUe, PEaKklny Pa3ioKeHNs, COSIMHEHNUS ), PACTIO3HABaHHE HEOPTaHNYEeCKUX
BEILIECTB C TIOMOLIbIO KAYECTBEHHBIX PEaKLMi Ha MOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTansbsl u BX coeqUHEeHUs!

O0mas xapakTepucTuka ranoreHoB. OcCoOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIE CTENEHH OKHUCIICHUS.
Crpoenue u GpuU3NUECKUe CBOMCTBA NPOCTHIX BEIIECTB — I'aJOI€HOB. X MMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa
(B3auMonieHiCTBHE C MeTajulaMi, HEMETaJUIaMy, Ieaoyamu). XjaopoBoaopoa. CoisHas KUCIO0Ta, XUMHUUECKHe
CBOMCTBA, MOJy4Y€HUE, MpUMEHEHUE. J(elicTBHE XJIOpa U XJIOPOBOAOPOJA Ha OPraHu3M yenoBeka. BaxHeiue
XJIOPUJIBI M MX HAXOXKICHUE B IPUPOE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIS
crernieHH okucieHusi. CrtpoeHune u (usndeckue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEPBL.
Annotponssie MOAM(UKALIMM KUCIOpPOJa M cepbl. XHMHUYECKHE CBOMCTBa cepbl. CepoBOOOPOA, CTpPOCHHE,
¢usnueckue M XUMHUUECKHE CBOHCTBA. OKCHABI Cepbl KaK MNPEACTaBUTENHM KHCIOTHBIX OKcHIoB. CepHas
KHCTIOTa, PU3NIECKHE U XUMUYECKIe CBOUCTBA (00IIMe KaK MPeICTaBUTENs Kilacca KUCIOT U Celn(puIecKue).
XUMHUYECKHE pEaklMu, JeXallde B OCHOBE IPOMBIIIICHHOIO CIOCO0a IOMYYEHUS CEPHOW KHCIIOTHI.
[Ipumenenne cepHoit kucioTel. CoM CEPHOI KUCIOTHI, Ka4eCTBEHHAs peaknus Ha cynbdar-noH. HaxoxneHre



cepbl M €€ COCTUHEHUI B MpUpOAe. XUMHYECKOE 3arpsi3HEHHE OKpPYKaloIIeH Cpefbl COCAMHEHHSIMH CEpBI
(KHCIOTHBIE TOXKIH, 3arpsI3HEHIE BO3yXa U BOJOEMOB), CTIOCOOBI €ro MPeA0TBPAIICHIS.

OO0mas xapakTepucThKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIS
CTETIEHH OKHUCIECHHUS. A30T, pPacIpoCTpaHeHHE B Mpupoje, GU3NUecKre U XUMHYeckue cBoicTa. Kpyrosopor
azoTra B mpupoae. AMMHAK, ero (U3MUECKHe M XMMUYECKUE CBOWCTBA, MoiydeHHe u npumeneHue. Comu
aMMOHHMS, UX (U3UUECKUE U XMMUYECKUE CBONCTBA, IpuMeHeHne. KauecTBeHHas! peakuusi Ha HOHbI aMMOHHUS.
A3oTHas KHCIOTa, €€ MoiaydeHue, GU3HUecKrue U XMMHYECKHE CBOicTBa (00IIMe Kak MpeACcTaBUTENs Kiacca
KUCNOT U crienuduyeckue). Mcnons3oBaHne HUTPATOB M COJICH aMMOHMSI B KA4€CTBE MUHEPAJIBHBIX yI00PEHHI.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpenbl COCAMHEHHMSMH a30Ta (KUCIIOTHBIC IOKAM, 3arps3sHEHUE
BO3/yXa, MOYBBl U BOAOEMOB). Docdop, amroTponnple Moaudukanuu docdopa, Pu3Ndeckrne U XUMHIECKUES
cBoiictBa. Okcun dochopa (V) u dbocdoprast kucinora, GuU3HUECKHe W XUMHUECKHAE CBOWCTBA, MOJTYyUCHHE.
UcnonszoBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIS
CTCTIEHH OKUCIJICHHS. YTJEpOJ, ajuIOTPONHble MOAW(HUKALMH, PACHPOCTPAaHEHHWE B MpPUPOAE, (U3UUECKUE U
XUMHUYecKue cBoiictBa. Ancopbuus. Kpyrosopot yrnepoaa B npupone. OKcuabl yriepoaa, ux Qusndeckue u
XMUMUYECKUE CBOICTBA, NCHCTBHE Ha JKUBBIC OPraHU3MBl, IONyY€HHE H IPUMEHEHHE. DKOJIOTUYECKUE
poOIIeMBbI, CBsI3aHHBIE ¢ OKCHAOM yriepona (IV), rumoresa rmodanbHOTO MOTEIUICHHUS KIIMMaTa, TTApPHUKOBBIN
3¢ dexT. YrompHas KUCIOTa U e€ colu, X (QU3NIECKUEe U XUMHUYECKHE CBOWCTBA, MOIyUYEHHE U MPUMEHEHNE.
KauecTBenHass peakiysis Ha KapOOHAT-WOHBL.  Mcmonb3oBaHuWe KapOOHATOB B OBITY, MEIUIMHE,
MPOMBIIIEHHOCTH U CETICKOM XO3SIHCTBE.

[lepBoHauambHBIC MOHITHUS 00 OPraHUYECKUX BEIISCTBaX KaK O COCAMHEHHUAX yriiepoja (MeTaH, 3TaH,
9THJICH, alleTHJICH, 3TaHOJ, TNIMIEPUH, YKCycHas KucioTa). [IpupogHble MCTOUYHHKH YTIIEBOJOPOJOB (Yroib,
NPUPOIHBIN Ta3, HePTh), MPOAYKTHI UX TepepaboTku (OEH3WH), UX POJIb B OBITY M MpoMbIIIeHHOCTH. [ToHsTHE
(6] 6I/IOJ'IOI‘I/I‘-ICCKI/I BAXXHBIX BEIICCTBAX: JXHpaXxX, 6em<ax, yrijieBogax — M HUX pPOJIM B JKHU3HU UYCJIOBCKA.
MaTCpI/IaIH)HOG CAUHCTBO OPraHNMYCCKNUX U HCOPTaHUYCCKUX COGI[HHCHHﬁ.

Kpemnuii, ero ¢puznveckne 1 XUMHUUECKHE CBOMCTBA, MOyueHHe U mpuMeHeHne. CoeIMHEHHUsT KPEMHUS
B npupone. Obmme npexncraBieHus o0 oxcuue kpemaus (IV) m kpemuueBod kucnore. CHIMKaThl, UX
HUCIIOJIB30BAaHUE B 6]:»ITy, B IPOMBINUICHHOCTH. Baxneimniue CTPOUTCIIbHBIC MAaTCpUaJibl: KCpaMuKa, CTCKIIO,
LHEMEHT, OeToH, ene300eToH. [IpoOmeMbl 0E30MacHOTO HWCIHONB30BAaHHUA CTPOMTEIBHBIX MaTepHalioB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii sIkcnepumenm:

n3yueHne 00pas3loB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM KUCIOTHI, IPOBEICHHE Ka4yeCTBEHHBIX
pCaKHI/Iﬁ Ha XJIOPUA-UOHBI U Ha6HIOZICHI/IC MMPU3HAKOB HX IMPOTCKaHUA, OIILITHI, OTPAKAIOIIUC (bI/ISI/I‘IeCKI/IC u
XMUMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAWHEHHH (BO3MOXKHO HCIOJNB30BAaHHE BHICOMATEpHAIOB),
03HAKOMJICHHE C 00pa3liaMu XJIOPHIOB (TaJOreHHU/IOB), 03HAKOMIICHUE C 00pa3liaMH Cephl U €€ COSAMHECHUIMU
(BO3MOKHO HUCIIOJIb30BaHKE BHICOMATEPHAJIoB), HabIroIeHe Tpoliecca 00yrIMBaHusI caxapa MoJ JeicTBUEM
KOHIICHTPUPOBAaHHON CEPHON KHCIOTHI, M3yYeHHEe XWMHUYECKHX CBOMCTB pa30aBIEHHONW CEpPHON KHCIOTHI,
NpoBe/IeHHE KaYeCTBEHHOM peakny Ha Cynb(aT-uoH 1 HaOII0JeHNe TPU3HaKa e€ MpOoTeKaHusl, 03HAKOMIICHHUE
¢ (QmuueckuMu cBoWcCTBaMH a30Ta, Qochopa W WX COEAMHEHWH (BO3MOXKHO  HCIIOJIB30BAHUE
BHJIEOMaTEpHaIOB), 00pa3iaMu a30THBIX U (ocPOpHBIX yIOOpeHwiA, ToTydeHre, cCoOnpaHre, paclio3HaBaHue U
M3yUYeHHE CBOWCTB aMMHaKa, POBE/ICHHE KAUeCTBCHHBIX PEaKIMi Ha HOH aMMOHHS U (ochaT-HOH U U3yUeHHUE
NPU3HAKOB MX MNPOTEKAHWs, B3aUMOJCHCTBHE KOHLECHTPUPOBAHHOM a30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIOB), M3YUYE€HHE MOJENEeH KPHUCTAJUINYECKUX PpemETOK anmasza, rpadura,
¢dymiepeHa, 0O3HAKOMJIGHHE € MPOLIECCOM aAcOpOLUM PacTBOPEHHBIX BEILECTB AKTUBHUPOBAHHBIM YITIEM H
YCTPOICTBOM NMPOTUBOrasa, MOJy4YeHHe, coOupaHue, paclio3HaBaHUE M M3y4YEHHE CBOICTB YITIEKHCIIOTO rasa,
NPOBEICHHE KaYeCTBEHHBIX PEaKLUUil Ha KapOOHAT W CHIIMKAT-MOHBI U M3yYEHHE MPHU3HAKOB UX MPOTEKAHUS,
03HAKOMJICHHE C MPOAYKLUHUEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX 33134 [0 TEME
«BakHelrie HEMETAIUIBI U UX COEINHEHUSY.

MeTanibl 4 UX COeAUHEHUS

OOmast XapakTepuCTHKa XHMHYECKHX 3JEMEHTOB — METAJUIOB HAa OCHOBAHMM HUX IIOJIOKEHHS B
Ilepuogmueckoit cucreme xmmmyeckux dsnemeHToB JI. M. MennemeeBa m crpoeHus atomoB. CTpoeHwme
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MeTaJlJIoB. MeTtannudeckas CBA3b M MeTaJIMueckas KpHCTalIndecKas pemeéTka. DIeKTPOXUMUYECKHH P
HanpsDKEHUH MeTauioB. Du3nyeckue M XUMHUYECKHE CBOHCTBa MeTauioB. OOmiue crnocoObl MONTyYeHHS
MmeTauioB. IloHATHE O KOPPO3MH METAIJIOB, OCHOBHBIE CHOCOOBI 3alIUThl UX OT Koppo3ud. CmiaBbl (CTajb,
YYyTYH, TIOPATIOMIHAN, OPOH3a) ¥ UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[lemounble Metayibl: nosiokenue B Ilepuommueckoil cucreme xumudeckux siaemeHtoB [ H.
MenneneeBa, CTpoeHHE HX aTOMOB, HaxokKAeHHe B mpupone. Pusmueckue M XUMHUYECKHE CBOWCTBa (Ha
npumepe HaTpus U Kainus). OKCUIBl ¥ THAPOKCUIB! HATpUs U Kanus. [IpuMeHeHne e0YHbIX METaJuIOB U UX
COCTUHEHH.

IIlenoyHO3eMENBHBIE METAUIBI MAarHuid W KalnblUi: mMonoxeHHe B Ilepmogmdeckod cucreMe
xumuyeckux snemeHToB . Y. MeHaeneeBa, CTpoeHUE UX aTOMOB, HaxoxKJeHue B mnpupone. dusndeckue u
XMMUYECKHUE CBOMCTBA MarHusl W Kaiublusa. BakHeidmme coenuHeHUs] KaiubLus (OKCHI, TMAPOKCHI, COJIH).
JKécTtrocTh BOABI B CTTOCOOHI €€ yCTpaHEeHUSI.

Amomunuil: nonoxenue B llepuogmueckoil cucteme xummuueckux snemeHtoB . M. Menpeneesa,
CTPOEHHE aToMa, HaxoXIeHHe B mpupone. duzndeckne U XMMHUUYECKHE CBOWCTBA amOMUHHA. AMQOTepHbIe
CBOWCTBA OKCHJA U THAPOKCUIA AIIFOMUHHS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreMe xuMudeckux annemenToB . . MenaeneeBa, cTpoeHue
aToMma, HaxoXxaeHue B npupozae. Pusznueckue U XUMUUYECKUE CBOMCTBA xese3a. OKCHIbI, THIPOKCUIBI U COH
sxenesa (1) u xenesa (I1I), ux cocras, CBOKWCTBA U MOJTyYEHHUE.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJIEHHE C o00pasiaMd METaJIOB M CIUIAaBOB, WX (PU3MYECKMMH CBOMCTBaMH, H3y4YeHHE
pe3yabTaTOB  KOPPO3MM  METauIOB  (BO3MOXKHO — HCIIOJIb30BaHUE  BHJEOMATEPHUANOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSl OKCHJIA KalblMd W HATpUs C BOAOW (BO3MOXXHO HCIIOJIB30BAHUE BHIEOMATEPHAIIOB),
HCCJIEJIOBAHNE CBOMCTB >KECTKOM BOJBI, Mpollecca FOPEHHs )Kere3a B KUCIIOopo/ie (BO3MOYKHO HCIOIb30BaHUE
BI/IILCOMaTepI/IaIIOB), IMPU3HAKOB IMPOTECKAHUA Ka4Y€CTBCHHBIX peaKHHﬁ Ha HOHBI. MarHus, KaJblWA, aJIOMUHUA,
uuHKa, skenesa (1) u xenesa (III), meau (I1I), HaGnroneHne u OMUCAHWE MPOILECCOB OKPAIIMBAHUS ITAMEHH
WOHAMH HATpUs, KaJus MW Kaublus (BO3MOXXHO UCIIOJIb30BAHME BHICOMATEPUANIOB), HCCIEJOBaHHUE
aM(bOTCpHI)IX CBOMCTB THAPOKCHA allOMHUHHUA U TMAPOKCHUIAA IMUHKA, PCIHICHHUE SKCICPUMCHTAJIBHBIX 3a1a4 110
Teme «BaxHelilne MeTajlibl U UX COCTUHEHUS».

XuMus 4 OKpysKawLias cpeaa

BemectBa 1 Marepuaibsl B MOBCEAHEBHOM KM3HM yesloBeKa. be3omacHoe HCIONb30BaHUE BEIIECTB U
XUMHYECKUX peakuuil B ObITy. [lepBas moMomh pu XUMHUYECKUX 0XKOTaxX U OTPABJICHUSX.

XUMHYecKoe 3arps3HEeHHEe OKpy’Karollell cpenbl (MpelenbHas JOMycTUMas KOHIEHTpalus BELIEeCTB,
nanee — [11K). Poib XuMum B pellieHUH SKOJIOTHUECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3y4YeHHe 00pa3OB MaTepHajIoB (CTEKIIO, CIIaBbl METAIIOB, TOJTUMEPHBIC MaTepHAaIbI).

MesicnpeomemHtule cea3u

Peanuzanusi MeXnpenMETHBIX CBsI3€M NpH HM3yYeHHMM XMMUM B 9 Kiacce OCYLIECTBISIETCS 4epes
HCIIOJIB30BaAHUE KaK O6IIII/IX €CTCCTBCHHO-HAYYHbIX HOHSITPII71, TakKk U HOHSITPII71, SABIIAIOINIUXCSA CUCTEMHBIMU JIA
OTJENbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOuue ecrecTBEHHO-HAy4YHbIE HMOHATHA: HAay4dHBIH (DAaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3,
KJIaccu(UKaIKs, IEPHOANIHOCTD, HAOIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICITb, SIBJICHUE,
MIAPHUKOBBINA 3 (HeKT, TEXHOJIOTHS, MaTEPUAITHI.

®dusnka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHMI, H30TOIBI, PaIUOAKTHBHOCTS,
MOJIEKYNa, JIEKTPUIECKUN 3apsill, TPOBOAHUKH, IOJYNPOBOIHUKH, IUAJICKTPUKH, (OTOIIEMEHT, BEILECTBO,
Tes0, 00BEM, arperaTHOe COCTOSIHME BEILECTBA, a3, PacTBOP, PAaCTBOPUMOCTb, KPUCTAJUIMYECKasl PeIIETKa,
CIUIaBbl, (U3UUECKUE BEJIMYUHBI, COUHMIBI HW3MEPEHUs, KOCMHYECKOE NPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
Connue.

buonorust: porocunres, npixanue, 6nochepa, SKocUCTeMa, MUHEpaIbHBIE YI0OPEHHS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TIUTATEIbHBIC BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MTOPOBI, MOJE3HbIE HCKONAeMble, TOILUIUBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBlI OCBOEHHUS IIPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yIbTAaThl OCBOEHHS IPOIPaMMbI OCHOBHOT'O 00IIET0 00pa30BaHusl JOCTUTAIOTCS B XOJ€
00y4eHHUsI XUMHUU B €IUHCTBE YU€OHOM W BOCHHUTATENBHOM NESTEIBHOCTU B COOTBETCTBUM C TPaIWLIMOHHBIMU
pOCCHﬁCKHMH CONUOKYJBTYPHBIMH W JYXOBHO-HPABCTBCHHBIMHU ICHHOCTAMH, IMPUHATBIMU B 06HI€CTBG
NpaBWIaMd W HOPMamMH TIOBEICHUS W CIOCOOCTBYIOT IpolieccaM CaMOIO3HAHHS, CaMOpa3BUTUS H
COIMANTU3AINH 00YYaIOIUXCSl.

JInunocTHBIC PE3YJIbTAaThl OTPAXKAIOT TOTOBHOCTDH 06yqafomuxc;1 PYKOBOACTBOBATLCA CUCTEMOM
IIO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ 1 paclIMpCHUC OINbITa ACATCIBHOCTH Ha eé OCHOBC, B TOM 4YHCJIC B
YJacTu:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

INEHHOCTHOI'O OTHOHICHUA K OTCUCCTBECHHOMY KYJIBTYPHOMY, UCTOPUUYCCKOMY WM HAYYHOMY HACJICAHIO,
MOHWMAaHUsl 3HAYEHUS XUMHUYECKOH HAayKH B JKU3HM COBPEMEHHOrO OOIIeCTBa, CINOCOOHOCTH BIaleTh
JIOCTOBEpHOM WMHGOPMAIUEH O TEPEAOBBIX JOCTHIKECHUSX U OTKPBITUSAX MHPOBOW U OTEYCCTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U 00IIIECTBA;

2) rpa:kIaHCKOro BOCIIUTAHUS:

NpeaACTaBJICHUA O COLHUAJIBHBIX HOPMaxX W IpaBUIaX MCKIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, y4eOHO-HCCIeI0BATENLCKOW, TBOPUECKOW U
ApyTrux BUAax ACATCIBHOCTH, I'OTOBHOCTHU K p33H006p33H0ﬁ COBMECTHOM ACATCIIBHOCTH IPHU BBINIOJITHCHUU
y‘-I€6HI:IX, IMMO3HABATCIIbHBIX 3a4a4, BBIIMIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘-IC6HI)IX ITPOCKTOB,
CTPEMJICHUA K B3aMMOIIOHMMAHHUIO WU B3aMMOIIOMOIINH B IIPOLIECCE ITOH y‘IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OLICHUBAThH cBOE IMMOBCACHUE M IOCTYIIKHU CBOUX TOBapHHlCP'I C MO3MIMKU HPABCTBCHHLIX U IIPABOBLIX HOPM C
y4€TOM OCO3HAHUS OCIECACTBUN TOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHUSL:

MHUPOBO33pEHUYECKHE TIPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Da3BUTUSl HayKH M COCTaBJISIOIIME OCHOBY [UII NMOHUMAHHUS CYIIHOCTH HAay4HOH
KapTHHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUs MPUPOABI, B3aUMOCBSI35X UeJIOBEKa
C IPUPOJHOM CPENIO, O PO XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABaTeNbHbIC MOTUBBI, HAIIPABJICHHBIC HA MOJyYeHWE HOBBIX 3HAHUH 10 XUMHHU, HEOOXOIUMBIE IS
OOBSICHEHHS HAONIOaeMBIX MPOIECCOB W SBJICHUH, MO3HABATENHHOW, WH(MOPMAIIMOHHOW ¥ YHATATENbCKOMN
KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOATENILHON PaOOTHI C yUeOHBIMU TEKCTaMH, CPABOYHOH JINTEPATypOi,
JOCTYHHBIMH TEXHUYECKHMHU CPEACTBAMU MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYeHHI0O W T[IO3HAHWIO, IJI0O003HATETBFHOCTh, TOTOBHOCTH M  CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOM M  HCCIENOBATENBCKOM  AEATENBHOCTH, K OCO3HAHHOMY  BBIOOpY
HaNpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJIbHEHIIEM;

4) dopMupOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOIUIEHUS K CBOEMY 3[0POBBIO, YCTaHOBKH Ha
30POBBIN 00pa3 KU3HHU, OCO3HAHUE ITOCIEACTBUM U HENPHUATHE BPEAHBIX NPUBBIYCK (YIOTPEOIECHUS aKOroJIs,
HapKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH COOIIOICHNUS MIPABIIT OE30IMaCHOCTH TIPH OOPAIEHIH ¢ XUMHUIECKUMU
BEIIECTBAMH B OBITY U peaIbHOM JKU3HH;

5) TPyA0BOI0 BOCIIUTAHUS:

WHTEpeC K MPAaKTUYECKOMY HM3YUYCHHUIO Mpodeccuil M TpyAa pa3iudHOrO Poja, YBaXKCHUE K TPyLy U
pe3yibpTaTaM TPYIOBOM JEsTENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUs NPEAMETHBIX 3HAHWUN 110 XHUMHH,
OCO3HAaHHBIH BBIOOp WHAMBUAYATBLHOH TPAaeKTOPHHM TNPOJODKEHHS OO0pa3oBaHUSI € YYETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTM K XUMHH, OOIICCTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, yCIEUTHON



Mpo(heCCHOHANBHON NEATENbHOCTH W Pa3BUTHA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBaThCS B
poecCHOHANBHON cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:

9KOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJAC KaK MCTOYHUKY JKHU3HU Ha 3emiie, OCHOBE ©&
CYIIECTBOBaHMS, MOHUMaHUE [IEHHOCTH 3I0POBOT0 M 0e30macHOro oOpasa JKW3HU, OTBETCTBEHHOE OTHOIIICHUE
K COOCTBEHHOMY (DM3MYECKOMY M TICUXHYECKOMY 3/IOPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIONIEHUS TPaBIII
0e30IacHOro MOBEJACHHMS TIPU pabOTe C BEIISCTBAMM, a TAKKE B CUTYAIUSIX, YIPOXKAIOIIUX 30POBBI0 U KU3HU
JIIOICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJydaeMble MPH W3YUYCHUU XUMUHM, JIJIs PEIICHUS 3a]1a4, CBI3aHHBIX
C OKpYy’Karmolleil MNpUpPOAHON CpEAoM, sl MOBBILIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpbl, OCO3HAHUSA
I00aJbHOTO XapakTepa HDKOJIOTHYECKMX MPOoOIeM M MyTeH MX PEIICHUS IOCPEACTBOM METOJOB XHMHH,
SKOJIOTUYECKOT'O0 MBIIUIEHUS, YMEHHUS PYKOBOJICTBOBAaTHCS MM B II03HABATENIBHOW, KOMMYHUKATHUBHOH U
COLMAJIbHOM MIPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATbI

B cocraBe MCTAIIPpCAMETHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC JIA (I)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA
OOIIICHAayYHbIC TIOHATHUS (3aKOH, TEOpHWs, NMPUHIIMII, TUIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCICPUMEHT U
JPyToe.), KOTOPBIC MCIIOJIB3YIOTCA B €CTCCTBCHHO-HAYUYHBIX YYCOHBIX NPEIMETax U IMO3BOJSIFIOT HAa OCHOBE
3HAaHWH W3 3TUX NpPeAMETOB (OPMHUPOBATH MPEICTABICHWE O IEJIOCTHOM HAy4YHOW KapTHHE MHUpa, H
YHUBEpCANbHbIC Y4eOHbIE JeWCTBUS (IIO3HABATEJbHbIE, KOMMYHUKATHBHBIC, PpETYJSTHBHBIE), KOTOpHIC
obecrnieunBaroT HOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTESILHOMY TUTAHUPOBAHUIO U OCYIICCTBICHUIO YUSOHOMH
JeSITETHHOCTH.

IMo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIEe TeiicTBUS

ba3oBble Joruueckue qelicTBUs:

YMEHHsSI UCIONE30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS! TIPU OCBOCHHWH 3HAHWH: PAaCKPBIBATH CMBICI
XUMHYECKUX TOHSATHH (BBLAENATh MX XapaKTepHbIE NPHU3HAKH, YCTaHABIMBATh B3aWMOCBI3b C JPYTUMH
HOH)ITI/I)IMI/I), HUCIIOJIB30BAaTh MMOHATHUA OIS O6T>$ICH€HI/I$1 OTACJIBHBIX (I)aKTOB u HBJ’IGHHﬁ, BI>I6I/IpaTI> OCHOBAHHUA U
KpUTEpUU IS KIACCU(PUKAIINA XUMHUYECKHX BEIIECTB U XUMHUYECKUX peaKlWi, yCTAaHABIMBATH MPUYNHHO-
CIIEJICTBEHHBIE CBS3M MEXIy OOBEKTaMHW H3YYCHHS, CTPOUTH JIOTHUECKHE pacCyXAeHWs (MHIYKTUBHBIC,
JENYKTUBHBIC, TI0 aHAJIOTUH ), IETIATh BEIBOJIBI U 3aKITIOUCHHUS,

YMEHHE PUMEHSTH B TIpoIiecce MO3HAHMsI OHATHS (TIPEAMETHBIE U METAINIPEIMETHBIE ), CHMBOIMIECKIIE
(3HaKOBBIC) MOJIENH, UCTIONB3YEMbIE B XUMUH, TIPE0OPa30BBIBATH IMIMPOKO MPUMEHSIEMBbIE B XUMHUU MOJICITHHBIE
MIPEJICTABICHUSI — XUMHUYECKUH 3HAK (CHMBOJ 3JI€MEHTa), XUMHudecKas (opMylia M ypaBHEHHE XUMHUYECKOU
peaKiuu — TpH pelIeHUH Y4eOHO-TTO3HABATENBHBIX 33Jad, C YY€TOM DJTHX MOENBHBIX MPEACTaBICHUMA
BEISIBIISIT M XapaKTEPU30BAaTh CYIECTBEHHBIE MPU3HAKH HM3Y4YaeMbIX OOBEKTOB — XMMHUYECKHUX BEIECTB U
XUMHYECKUX PEaKInii, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, IPUIMHHO-CIIEICTBEHHBIC CBS3H M TIPOTHBOPEYHS B
M3y4aeMbIX TPOIIecCax U SBICHUSIX.

Ba3oBble uccienoBarejbcKue JeCTBUSL:

YMEHHE HCIOB30BaTh MIOCTABICHHBIC BOTIPOCH! B KAYeCTBE MHCTPYMEHTA TIO3HAHWS, a TAK)KE B KAUECTBE
OCHOBBI 151 () OPMHUPOBAHUS TUTIOTE3HI 110 MPOBEPKE MPABIIIFHOCTH BHICKAa3bIBAEMBIX CY)KIICHUH,

MPHOOpPETEHNE OTBITA 110 TUIAHUPOBAHUIO, OPTAHU3AINH U MPOBEICHUI0 YICHUYECKIX IKCIEPUMEHTOB,
yMeHre HaOIoJaTh 3a XOJO0M IPOIecca, CaMOCTOSITENFHO MPOTHO3UPOBATh €T0 Pe3yibTaT, (OPMYIHPOBATH
0000IIeHnss W BBIBOABI IO pe3yiabTaTaM TMPOBEAEHHOTO OTBITa, WCCIEAOBAaHUS, COCTABISATH OTYET O
MpoJieIaHHoM pabdoTe.

PaGora ¢ ungopmanueii:

yMEHHUE BHIOMpAaTh, aHATU3UPOBATH M HHTEPIPETUPOBATh MHPOPMAIMIO PAa3MYHBIX BHIOB U (QopM
NpEaACTaBJICHUA, II0JIy4acMyI0 M3 pa3HbIX HWCTOYHUKOB (Hay‘IHO-HOHyJ'IﬂpHaﬂ JUTeparypa XUMHUYECKOTO
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COJCp)KaHMs, CHpPaBOYHBIE IMMOCOOWs, pecypcbl MHTepHeTa), KPUTUYECKH OLIEHMBATH HPOTHBOPEUUBYIO U
HEZ0CTOBEPHYIO WH(OPMAIIHIO;

YMEHUE MPUMEHITHh pa3IUYHblE METOObl M 3alpochl NpPH IOUCKE MU oTOope HHGOpMALUU H
COOTBCTCTBYIOIIIUX JAaHHBIX, HCO6XOIII/IMBIX JJIA  BBIITOJIHCHUA y‘-IC6HI:IX 1 TI0O3HABATCJIbHBIX 3aJa4
OIIpeeNEHHOr0 THIA, TPHOOPETEHUE OMbITa B 00JACTU MCIIOIB30BaHUSI MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJaJE€HHE KYJbTYpOH AaKTHBHOTO HCIOJBb30BAaHUS PA3IMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITEIBHO BBIOMpATh ONTUMANbHYIO (QOpMYy MpeAcTaBieHUs] WHPOPMALUK W HIUTIOCTPUPOBATH
pelaeMble 3aa4 HECIOKHBIMHA CXEMaMH, TMarpaMMaMH, IpYTuMHU GpopMamu rpadMKi U X KOMOMHAIMSMU;

yMEHHUE HCIIONB30BaTh W aHAIM3UPOBATh B MpoIecce Y4eOHOH M MCCIEeNOBATENbCKOW NesSTeIbHOCTH
WH(POPMAIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEIBCKOTO XO03SIMCTBA M TPAHCIIOPTA Ha COCTOSIHHAE OKPYKAFOIIEH
HPUPOJHOU CPENBI.

KomMyHunkaTuBHbIe yHMBEpCAJIbHbBIE YUeOHbIE 1eiiCTBHS:

yYMEHHA 3ajlaBaTh BONPOCH! (B XOj€ Auaiora u (WJIM) JTUCKYCCHH) IO CYIIECTBY OOCYKAaeMOIl TeMBI,
(hopMyJTUPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIIBHO BBITIOHEHHMS ITPEJIOKCHHOM 3a1a4H;

YMEHUA TMPEACTABIATL IMOJYUYCHHBIC PE3YJIbTAThI M03HaBaTEeIbLHON ACATCIIBHOCTH B YCTHBIX H
MUCBbMCHHBIX TCEKCTaX; ACJaTb MNPC3CHTAUIO PE3YJIbTATOB BBIIIOJHCHUA XUMHYECKOTO OKCIICPUMEHTA
(;1aGopaTopHOTO OMbITA, JA00PATOPHOM PAOOTHI IO HCCIICIOBAHUIO CBONCTB BEIIECTB, YICOHOTO IPOCKTA);

yMEHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIO3HABaTEIBHOU |
HCCIIEIOBATENbCKON ISTETbHOCTH TIPU PEIICHUH BO3HUKAIOMINX MPOOJIEM Ha OCHOBE YU€Ta OOIIMX HUHTEPECOB
Hn corjlacoBaHUA HO3HHHI>'I (O6CY)KZICHI/I$I, 06MCH MHCHUAMHU, «MO3I'OBBIC HITYPMBD», KOOpAXUHALA COBMECTHBIX
JEHCTBUH, ONIpeeiieHne KPUTEPHUEB M0 OIICHKE KaueCTBA BHITIOJHEHHON paOOThI U IPYTHE).

PeryasiTuBHbIe YyHHBepCcAJIbHBIE YUeOHbIE AeiiCTBHS:

YMEHHE CaMOCTOSITENIbHO  OMNpeNeNsITh [eNd  JeSITeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh M TMpPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOKO JIESTEIBHOCTh, BBIOMpaTh Haubolee
a¢dexkTrBHBIE CHIOCOOBI pemieHns y4eOHBIX W TIO3HABATEIBHBIX 3a7ad, CaMOCTOSTENHFHO COCTAaBIATH WA
KOPPEKTHPOBATh MPEIIIOKEHHBII alropuT™M AEHCTBUIN NP BHINOJHEHUH 33aJaHUH C yYETOM IOJIyYCHHS HOBBIX
3HAaHUM 06 HU3y4acMbIX 00BEKTaAX — BCHICCTBAX U PCAKIMUAX, OHCHHUBATH COOTBETCTBUE MMOJYUCHHOI'O pE3yJibTaTa
3asBJICHHOM 1I€TIM, YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B yCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX PE3yIbTATOB II0 OCBOCHHUIO O0S3aTEIBHOTO COAEP)KAHMSA, YCTAaHOBJIEHHOI'O
JMaHHOW (QenepambHONW padoueil MporpaMMoOl, BEIIETSIOT: OCBOCHHBIE OOYYarOIIMMUCS HAayYHbIE 3HAHUSA,
YMEHHUS U COCOOB! ACHCTBUM, crienuduyecKre s NPeIMETHOM 0071acTH «XHUMUS», BUABL JESITEIbHOCTH I10
MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, TPeoOPa30BaHUIO U MPUMEHEHHIO B Pa3INYHbIX YUEOHBIX U
HOBBIX CUTYaIUIX.

K xonumy oOyueHus B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpaXKaTb
c(hOPMUPOBAHHOCTH ¥ OOYUAIOIIMXCS YMEHHIA:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: aTOM, MOJIEKYJIA, XMMHUYECKUH 3JIEMEHT, MPOCTOe
BEIIIECTBO, CI0XKHOE BELIECTBO, CMECh (OAHOPOJHASA M HEOIHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHAS ATOMHAs
U MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpPHAas Macca, MaccoBas IO XUMUYECKOro
3JIEMEHTA B COCAMHEHHMH, MOJAPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAaHME, COJb, HJIECKTPOOTPULATEIBHOCTD,
CTEIICHb OKHCJCHHMS, XUMHMYECKas peakLus, KiacCu(UKalMs peakLUuil: peakuuu COEAWHEHHUs, PpeaKiuu
pas3noKeHHs, PeakLUK 3aMeIICHHsI, PeakUul 0OMEeHa, 9K30- U PHIOTEPMHUECKHE PEaKLUUH, TEIoBoi 3 dext
peaknuu, SAPO aToMa, SJIEKTPOHHBIA CIONH aToMa, aTOMHas OpOHMTanb, paguyC aToMa, XUMHUYECKas CBS3b,
noJisipHasA W HCIOJIApHAasA KOBAJCHTHASA CBA3b, MOHHAA CBA3b, MOH, KaTUOH, aHHMOH, PaCTBOpP, MacCoBasA OJIA
BemecTBa (TIPOIIEHTHAS! KOHIICHTPAIINS) B PACTBOPE;

HUIITIOCTPUPOBATL B3aMMOCBA3bL OCHOBHBIX XMMHWYECKHUX MOHATUH U IIPUMCHATL 3TH NOHATUA NPU ONKMCAHUU
BEILECTB U UX NIPEBPALLCHMUI;
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WCTIONB30BaTh XMMHYECKYI0 CHMBOJIMKY [UIS COCTaBlieHHS ()OPMyJ BEIIECTB M YPaBHEHUM XHMUYECKUX
PpeaKLumii;
OIIpENeNsATh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHHMSX, CTEIIEHb OKUCICHMS 3JIEMEHTOB B
OMHAPHBIX COCIMHEHUSX, MPUHAIJICKHOCTD BEIIECTB K ONpPEACIEHHOMY KJaccy COCIUHEHHH MO (QopmMyiam,
BUJ XMMUYECKOH CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPIaHUYECKUX COEANHCHHUSAX;
packpeiBaTh cMbicn llepuoguueckoro 3akona JI. WM. MenzgeneeBa: AeMOHCTPUPOBATh IOHHMAHHE
[IEPUOINYECKOM 3aBUCUMOCTH CBOMCTB XMMUYECKUX IEMEHTOB OT UX M0J0KeHus B Ileproauueckoii cucreme,
3aKOHOB COXpAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJSIPHOTO YYEHHS, 3aKOHa
ABoranpo;
ONMCHIBATh M XapaKTepH30BaTh TaONW4Hyr ¢opmy I[leproandeckoil cHCTEMbl XUMHYECKHX 3IIEMEHTOB:
pa3nuyath TOHSATHA «TJaBHas moarpynmna (A-rpynmna)» u «nobounas moxarpynmna (B-rpymma)», manbie u
OonplIMe TMEpUOIBl, COOTHOCHTH O0O3HA4YeHHs, KOTOphle MMeroTcs B Tabiune «llepuongnueckas cucrema
xuMuyeckux 3iaemMeHToB J[. . MeneneeBa» ¢ 4uCIOBBIMH XapaKTEpUCTHUKAMH CTPOEHHUS aTOMOB XUMUYECKHUX
3IIEMEHTOB (COCTAaB U 3apsij sApa, o0IIee YUCIIOo MIEKTPOHOB H PACHPEACICHUE UX MO DIIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh XUMHUUECKHE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKHE peakiuu (IO YUCITY H
COCTaBy YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEILIOBOMY 3P PeKTy);
XapakTepu30BaTh (OMKCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX KIJIACCOB, MOATBEPXKIAs
OTHCaHue IpUMepaMHi MOJIEKYIISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKLni;
MIPOTHO3HMPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUe€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH MPOTEKAaHUS
XUMHYECKUX MPEBPAIICHNN B Pa3IU4YHbIX YCIOBHSX;
BBIUHCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIONI0O XHMHUYECKOIO
aneMeHTa o (opMmyse COCTUHEHUS, MAacCOBYIO JIONII0 BEHIeCTBA B PAacTBOPE, MPOBOAMTH PACUETHI MO
YpaBHEHHUIO XUMUYECKOH peaklny;
MPUMEHSITh OCHOBHBIE OTIEpPAllMU MBICIUTEIbHOMN NEsATeIbHOCTH — aHAIN3 U CHHTE3, CpaBHEHUE, 00o0mIeHue,
CHCTEMAaTU3aLHI0, KIACCH(UKALUIO, BBISBICHUE MPUYMHHO--CIEICTBEHHBIX CBS3€H — IJIs U3y4YEHUSI CBOMICTB
BEIIECTB M XUMHMYECKHX PEaKLHi, €CTeCTBCHHO-HAyYHbIE METOABI TO3HaHWA — HaOJIIOJCHUE, W3MEpEHUeE,
MOJIETMPOBaHHE, IKCIIEPUMEHT (peabHbII U MBICTICHHBIH);
ClIeIoBaTh IpaBHWJIaM II0JIb30BaHMS XHMHUYECKOH NOCyZoHM u JabopaTopHBIM OOOpPYIOBaHHEM, a TaKXKe
npaBuUiIaM OOpalleHus C BELIECTBAMHM B COOTBETCTBUM C HHCTPYKLMSMHU IO BBIIOJIHEHHUIO JaOOpaTOPHBIX
XIUMHYECKUX OMNBITOB IO TOJNYYEHHI0 M COOMpaHWIO Ta3000pa3HBIX BeMIeCTB (BOIOpOAa W KHCIOPOJA),
MPUTOTOBJICHUIO PacTBOPOB C ONpeAETIEHHONW MaccoBOH [ojel pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U
MPOBOJUTH XMMUYECKUE HKCIEPUMEHTHI 110 PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
WHAUKATOPOB (JlakMmyc, heHom(TanerH, METUIOPAHXK U JPyTHE).

K xonumy oOyueHus B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpaXKaTb
c(hOPMUPOBAHHOCTH ¥ OOYUAIOIINXCS YMEHHIA:
PacKphIBaTh CMBIC] OCHOBHBIX XMMHYECKUX IOHATHH: XUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYyJia, HOH, KaTHOH,
aHMOH, NTPOCTOE BEILECTBO, CJIO’KHOE BEIIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIICHUS,
XMMUYECKasi PeaKLusi, XUMHUYECKasl CBs3b, TEIUIOBOW 3((EKT peakUuy, MOJib, MOJSIPHBIA 00BEM, pacTBOp,
3JIEKTPOJIUTBI, HEJEKTPOJIMUTHI, SIEKTPOIUTHYECKAsl JUCCOLMALMS, PEeaklMd MOHHOTO OOMEHa, KaTaluzaTop,
XMMUYECKOE PaBHOBECHE, 00paTHMBbIE U HEOOpaTUMBIE PEaKINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKLIUH,
OKHCJIMTEIb, BOCCTAHOBHUTEIb, OKHCICHUE U BOCCTAHOBJICHHUE, AIJIOTPONHUS, aM(POTEepHOCTh, XUMUIECKasl CBS3b
(KoBaleHTHAs, MOHHAs, METAUIMYECKas), KpUCTAIIIMYECKasl peIéTka, KOPpo3Ks METaJUIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOM peakunu, npeaeapHo nonycrumas konuentpanus ITJIK BemecTsa;
WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHATUN M MPUMEHATH 3TH MOHATHS MPU OMHCAHUU
BEILECTB U UX MPEBPAILICHHUI;
WCTIONB30BaTh XMMHYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHHS ()OPMYJT BEIIECTB M YPaBHEHUH XHUMHUYECKUX
peaKkuuii;
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OIIPEIEIsATh BAJICHTHOCTh M CTEIICHb OKUCICHHUS XMMHUYECKUX 3JIEMEHTOB B COCIMHEHUIX PAa3JIMYHOTO COCTaBa,
MPUHAICKHOCTh BELIECTB K ONPEAETIEHHOMY KJIacCy COCOUHEHHH 1o ¢opMmysiaMm, BHI XMMHUYECKOH CBS3H
(KoBaleHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHMUYECKHX COCAMHEHUSX, 3apAl] HMOHAa IO XHMHYECKOU
dopmyne, xapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPTaHMYECKHX COEAWHEHWH, TUM KPUCTALTUYECKOU
PEIIETKH KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbich Ilepuonmyeckoro 3akona [[. 1. MenneneeBa W AEMOHCTPUPOBATH €r0 MNOHUMAHHUE:
ONMCHIBATh M XapaKTepH30BaTh TaONW4HYyI ¢opmy I[leproandeckoil cHCTEMbl XUMHYECKHX 3IIEMEHTOB:
pa3nuyath TOHATHA «TJaBHasg moarpynmna (A-rpynmna)» u «nobounas monarpynmna (B-rpymma)», manbie u
OoJbIIMe TIEPUOBI, COOTHOCHTh 0003HAYECHUS, KOTOPBIE HMEIOTCSI B MIEPHOANYECKON TabMHIe, ¢ YUCIOBBIMU
XapakTePUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsa sapa, oO0Imee YHUCIIo
AJICKTPOHOB U pacHpeiesiCHUE UX M0 AJICKTPOHHBIM CJIOSM), OOBSICHATH 00IUE 3aKOHOMEPHOCTH B M3MCHCHUHU
CBOJCTB 3JIEMEHTOB M UX COCIMHEHUHU B IIpeleIax MaJbIX IIEPHOOB U IVIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJ'IaCCPI(bHHHpOBaTB XUMUUYCCKUC DJICMCHTBI, HCOPTAaHUYCCKUC BCIICCTBA, XUMUYCCKUEC PCAKIIUU (HO YucCily u
COCTaBY y4YacCTBYIOIIMX B PEAaKIMH BELICCTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHHIO CTEICHEH OKUCIICHHUS
XUMHYECKUX JIEMCHTOB);

XapaKTepPH30BaTh (OMUCHIBATH) OOIIKE U CIICIU(PUICCKHE XMMHYSCKUE CBOMCTRA MPOCTHIX U CIIOXKHBIX BEIECTB,
moATBEpIKAAA ONMCAHUC NMPUMCEPAMH MOJICKYJIAPHBIX U MOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINUX XUMHYCCKHUX
peaKuuii;

COCTABIISITh YPAaBHEHUS DICKTPOJUTUYECKOM TUCCONMAIMM KHCIOT, IWIeNo4Yed | COJNieH, TOJHBIE U
COKpaIéHHbIe YpaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHHUS PEAKIUiA, TOATBEPKAAIONINX CYIIECTBOBAHHE
TeHEeTUYECKOM CBSI3HU MECKAY BCHICCTBAMHU PA3JIMYHBIX KJIaCCOB;

PpacCKpbIBaTh CYIIHOCTB OKHCJIIMTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ MMoCpeaACTBOM COCTaBJICHUA
AIIEKTPOHHOTO 0allaHca ITUX PeaKIHii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOEHHSI, BO3MOKHOCTH NPOTEKAHUS XUMUYECKUX
MPEBPALLIECHNH B Pa3JINUHBIX YCIOBUSX;

BBIUUCIISITH OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO XMMHUYECKOTO
aJIeMeHTa 1o (opMyse COCIUHEHHS, MAacCOBYIO JOJII0 BEIIECTBA B PAcTBOPE, IPOBOAMTH PACUETHI IO
YPaBHEHHIO XUMHUUECKON PeaKIH;

coOMI0AaTh MpaBUIIa MOJIB30BAHUS XUMHUUECKON MOCYI0H U 1ab0opaTOpHEIM 000pYJOBaHUEM, a TAKXKE MIPaBUIIa
o0palleHs ¢ BELIECTBAMH B COOTBETCTBUHM C MHCTPYKLHUSMH IO BBIIOJIHEHHUIO JaOOPATOPHBIX XUMHYECKUX
OTIBITOB TIO TIOTYYEHHUIO i COOMPAHUIO Ta3000pa3HbIX BEMIECTB (aMMHaKa M YTIIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKLNH, HOATBEP/KAAIOLINE KaUECTBEHHBIN COCTaB PAa3IMUHBIX BEILECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpua-, OpoMua-, MOaua-, KapOoHaT-, docdar-, CHIUKaAT-, CyabdaT-, THAPOKCUIA-UOHBI, KATHOHBI
aMMOHHMS ¥ HOHBI U3yUCHHBIX METAIJIOB, IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OIE€pally MBICIUTEIbHOMN IEsTeIbHOCTH — aHAJIN3 U CHHTE3, CpaBHEHUE, 00o01ieHue,
CHCTEMATH3alMI0, BBISBICHUE NPUYMHHO-CICICTBCHHBIX CBA3CH — [UIA HW3y4YCHHS CBOWCTB BEILECTB U
XMMUYECKUX PEAaKLUUH, €CTECTBEHHO-HAYyYHbIE METO/IbI [T03HAHUS — HAOJI0AEHHE, N3MEPEHHE, MOJEITUPOBAaHUE,
SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

KoauuecTBo yacoB

Ne HaunMeHoBaHue pa3je/ioB U TeM DJIeKTPOHHBIE (I (ppoBHIE)
n/n MPOrpaMMsl Beero Kontpoabnsie, Ipakrutieckue o0pa3oBaTe/ibHbIE Pecypchl
padoTsI padoTsI

Paznen 1. [lepBoHayajbHble XUMHUYECKHE TIOHATHSI
11| coecmmonm mpatmmcckoii 5 > Butmorexa LIOK

) p https://m.edsoo.ru/7f41837¢

JIeSITEIbHOCTH YEJI0BEKA
bubmmoreka [{OK
15 1

1.2 BemecTBa 1 XuMHU4YECKUE PEAKIIUI https://m.edsoo.ru/7f41837¢

Hroro mo paseny 20

Pa3znen 2. Baxkneiiniue npeicTaBuTe 1l HEOPraHUYECKUX BelIECTB
21 Bosznyx. Kucnopoa. Ilonsitue 06 6 1 bubmuotexa [IOK

) OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kuciorax u 8 1 bu6muotexa [IOK

) COJIIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitre 06 5 1 1 bubmuotexa [IOK

) OCHOBAHMIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTaCChl HEOPTaHUYECKUX 11 1 1 bubnuorexa [{OK

’ COCIMHEHUN https://m.edsoo.ru/7f41837¢c

HUroro mo pa3gemy 30

Pasnen 3. [lepuoguuecknii 3axon u Ilepuonnueckasi cucreMa xumudeckux 3aemeHToB J1. U. MenneneeBa. CTpoeHue aToOMOB.
Xumuyeckasi ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH

[Tepuoauueckuii 3aKOH U

31 ITepuoanueckas cucrema 7 bubnmorexa [{OK
’ XUMHUECKUX 31eMeHToB []. 1. https://m.edsoo.ru/7f41837¢
Memngene-eBa. CTpoeHue aroma
39 Xumuueckas cBsi3b. OKHCITUTEILHO- 8 | bubmmoreka [{OK

BOCCTAHOBHUTECJIbHBIC PEAKIINU

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmmoreka [{OK

Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOe Bpems. 3 bubnmorexa [{OK

https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 63

[NPOIT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KoanuecTBO 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3esioB U TeM (uudposBbie)
n/m NMpOrpamMmsl Bcero Kourpospnpie | TMpaxruieckue o0pa3oBaTeJIbHbIC
padoTsI padoTsI pecypebt
Pa3zpnen 1. BemiecTBo M XUMHYeCKHE peaKIMu
11 [ToBTOpeHwue u yrimy0aeHne 3HaHU OCHOBHBIX 5 1 bubmmorexa [IOK
' pa3aesoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYIECKHIX 4 bubnmorexa [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHIECKAs TUCCOIUAIIHSL. 8 1 1 bubmmorexa [IOK
) XUMHYECKHE PEaKIiH B pACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Paszpnen 2. HeMeTasibl B MX COeIMHEHUS
21 OO01mas XxapakTepUCTHKA XUMHUUECKUX 4 1 bubnuorexa [IOK
) anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
R L e ; B 10K
’ ’ https://m.edsoo.ru/7f41a636
COCIMHCHU
OO0mas XxapakTeprUCTHKa XUMHUIECKAX
bubnmnoreka IJOK
- 1
2.3 anemMeHTOB VA-rpynmsl. A3oT, Gpochop u ux 7 https://m.edsoo.ru/ 7412636
COETMHEHHS
24| oneernon IVAGpymm. Vinepor npewii| & i 2 Bubmorexa LIOK
’ py ’ POL I KP https://m.edsoo.ru/7f41a636
1 UX COCANHCHUA
HWroro mo pasueny 25
Pa3zpnen 3. MeTa/uibl U MX COeIMHEHUS
. bu6mmoreka IJOK
4
31 Obnme cBoiicTBa METaIIOR https://m.edsoo.ru/7f41a636
3.2 Baxnelime MeTaJulbl K UX COCIUHEHUS 16 1 2 bubimoreka IIOK
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https://m.edsoo.ru/7f41a636

Hroro 1o pasueny 20
Pasznen 4. Xumus U oKpyzKaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YE€I0BEKA 3 buGmmorexa LIOK
) m p https://m.edsoo.ru/7f41a636
Hroro 1o pasaeiy 3
PesepBHOE BOEMs 3 bubnmnoreka [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Koau4yecTBo yacon
Ne Jara DJIeKTPOHHbIE IIU(POBBIE
n/-n Tema ypoka Konrpox | Ipakrade usyde | oOpa3zoBaresbHbIE
Bcero bHbIE CKHe " pecype
padoThbl padoThbl
Pasnen 1. [lepBonayajibHble XUMU4ecKue moHsATHs.( 204.)
1.1. XuMmusi - BaskHasi 00J1aCTh €CTeCTBOZHAHMS M NPAKTHYECKOM AeATeJTbHOCTH Yea0Beka (54.)
1 IIpenmer xumuu. Posib XuMuu B 5KU3HU YEIIOBEKA. 1 bubnmorexa [IOK
Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 IlonsTHE 0 METOIAX ITO3HAHUS B XUMHUH 1 buGmmorexa LIOK
a https://m.edsoo.ru/ff0d227¢
, | Mo paboma 1 lpwnn aemn [ 1 Bunorsa LOK
paTop P paiit https://m.edsoo.ru/ff0d23dc
12060paTOPHBIM 000PYTOBAaHHEM»
4 YucTele BemecTBa U cMecu. CriocoObl pa3ieieHust 1 bubmuoreka LJOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 Ilpakmuueckasa paboma Ne 2 «Paznenenue cMeceit 1 1 bubmuorexa LJOK
(Ha mprMepe OYHMCTKY MOBAPESHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
1.2. BemectBa u xummnueckue peakuuu (154.)
bubmuoreka LIOK
1
6 ATOMEL H MOICKYIIEL https://m.edsoo.ru/ff0d2a6¢
7 XUMHUUYECKHE DIIEMEHTBI. 3HAKH (CHMBOJIBI) 1 bubmuoreka LJOK
XHMHYECKHX DIIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIA0XKHEIE BEIECTBA 1 buGmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorexa HOK
yspHoey https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XMMHUECKas 1 bubnmnorexa IJOK

(dhopmyiia. BaJieHTHOCTh aTOMOB XMMHUYECKUX

https://m.edsoo.ru/ff0d2eae
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3JICMCHTOB

1 OtHocuTenbHas aroMHast Mmacca. OTHOCUTEIbHAS 1 bubmuoreka IJOK
MOJIEKYIIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOTO JIEMEHTA B 1 bu6mmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monbs. MomsipHast Mmacca 1 E?g:jﬁi%ii?rﬁ/ffo 45230
14 du3ndecKue U XUMHUICCKUE SIBICHHSA. X UMAYCCKas 1 bubnmnoreka IJOK
peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yca0BUs NPOTEKAHUA XUMUYECKUX 1 bubmmorexa [IOK
peaxiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEIECTB. XUMHUIECKIE 1 bubnmorexa [IOK
ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konndecTBa, MacChl BEIIECTBA 10 1 bubnmnorexa IJOK
YpaBHEHHUSIM XUMHYECKUX PEaKIUT https://m.edsoo.ru/ff0d5708
18 Knaccudukamms XuMU4IecKuX peakiiuit 1 bubmmorexa [IOK
(coeHEHUs, pa3IOKEHMsI, 3aMEICHHs, 0OMeHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4EHBIH-IHITUKIOTIEIHCT. 1 bubmmorexa [IOK
O060011eHNe U crcTeMaTU3alMs 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTpoabnas pa6ora Nel no teme «Bemectsa u 1 bu6nuorexa LIOK

XUMHUYCCKUE PECAKIINY

https://m.edsoo.ru/ff0d4290

Pa3znen 2. Baxkneiinue npeicTaBuTe 1l HEOPraHuvecKux Bemects (3

2.1. Bozayx. Kucaopoa. Ilousitue 06 okcuaax. (64.)2

71 Bozmyx — cmech razoB. CocTaB Bo3ayxa. 1 bubmmorexa [IOK
Kucnopon — aneMeHT u mpoctoe BelecTBo. O30H https://m.edsoo.ru/ff0d448e

p | e e oo oo | Suoresa 10K
peaki - TOP : https://m.edsoo.ru/ff0d4614
OKcHIax

73 CriocoObI TOYYCHHSI KUCIIOPOIa B JIA0OpaTOpUU U 1 bubmuoreka IJOK
npoMeInuieHHOCTH. [IpuMeHerne kuciaopoaa https://m.edsoo.ru/ff0d497a

24 TenmoBoi A3 peKT XUMUIECKON peaKInH, IOHITHE 1 bubmmorexa [IOK

19



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

O TCPMOXMMUUYCCKOM YpaBHCHUH, 5K30- U
SHAOTCPMUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tormmmeo (HedTh, yroiabs U MeTaH). 3arpsa3HEHNE

bubnmnorexa IJOK

25 BO3/1yXa, CIOCOOBI €ro MPeJOTBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
26| dlonyaenmer cooupanme racropora, wyuere Butmoters LIOK
N ’ https://m.edsoo.ru/ff0d4ac2
€ro CBOWCTBY
2.2. Bonopona. Ilonsitue 0 kucaorax u cossx. (84.)
27 Bonopon — sneMeHT 1 pocToe BEIeCcTRO. bubmmorexa [IOK
Haxosxzaenue B npupose https://m.edsoo.ru/ff0d4dd0
8 dusnveckre 1 XMMUIECKHe CBOMCTBA BOJIOPO/IA. bubnmorexa [IOK
[TpumeneHue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KHUCITOTaX U COJISAX bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTyYeHUS BOJOPOAA B TaOopaToOpru bubmorexa LHOK
Y AOPOA patop https://m.edsoo.ru/ff0d4dd0
31| omyenmen cotnpane sotopos, sy cro Bu6amorea LIOK
Y P AOpoAa, 13y https://m.edsoo.ru/ff0d4{42
CBOMCTB»
. .. bubnmnoreka IJOK
32 MoutsipHbIii 00bEM T'a30B. 3aKOH ABOTaapo https://m.edsoo.ru/f0d542¢
y | B oot comriona s s B 10K
. https://m.edsoo.ru/ff0d55a0
00BEMY
34| peseum na ocxone saxons OGvum oo Bumorera LIOK
peaKt https://m.edsoo.ru/ff0d5708
rasoB
2.3. Bona. PactBopbl. [lonsTie 00 ocHoBanusix (54.)
35 DuznYeCcKre U XUMUYECKHUE CBOMCTBA BOJIbI bubmorexa [OK
8 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsTHE 00 MHAUKATOPAX bubmorexa [OK

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBopureins. HachilieHHbIE U

bu6mmoreka [JOK

37 HEHACBIILICHHbBIE pacTBOPBL. MaccoBas 1ois https://m.eds0o.ru/f0d5b40
BEII[ECTBA B PACTBOpE — -
IlIpakmuueckan paboma Ne 5 o teme BuGmmorexa LOK

38 «ITpuroroBiieHre pacTBOPOB C ONPEAEIEHHON https:/m.edsoo.ru/ff0d5eba
MaccoBOil 10y1ei pacTBOPEHHOIO BELIECTBAY o -

39 KonTpoasnas pa6ora Ne2 no teme «Kucnopon. bu6muotexa LIOK

Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342

2.4. OcHOBHBIE KJIACCHl HEOPraHu4YecKkux coennuenuii. (114.)

_ bubmuoreka [IOK
40 Oxcupsl: cocTas, Knaccu(UKaIus, HOMEHKIaTypa https://m.edsoo.ru/f0d664c
41 [TonyueHne U XMMUYECKHE CBOMCTBA KUCIOTHBIX, bu6mmoreka [JOK
OCHOBHBIX B aM()OTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
4 OCHOBaHUs: COCTaB, Ki1accu(puKanus, bubnuorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
N N bubnuorexa [IOK
43 Ilony4yenue 1 XuMUYECKUE CBOMCTBA OCHOBAHUN https://m.edsoo.ru/f0d67ca
bu6mmoreka [JOK
44 Kucnorsr: cocras, kinaccuukanys, HOMEHKIATypa https://m.edsoo.ru/ff0dfee?
. bubnmnorexa IJOK
45 ITony4yeHue U XUMUYECKUE CBOMCTBA KUCIIOT https:/m.edsoo.ru/ff0dfee2
46 Conu (cpeaane): HOMEHKIIATypa, CIIOCOOBI bubnmorexa [IOK
NOJY4eHUs], XHMUYECKHE CBOICTBA https://m.edsoo.ru/00ad9474
IIpakmuueckasa paboma Ne 6. Pemnenve
47 3KCIIEPUMEHTANBHBIX 33j1au 1o TeMe «OCHOBHBIE E?g:jﬁiﬁiiorﬁ/ooa 49b7c
KJIACChl HEOPTaHUYECKUX COESTMHEHUIN " *
48 I'eneTudeckas cBA3b MEXAY KaccaMu bu6muorexa LIOK
HEOPTaHWYECKHUX COSAMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o0011eHue u cucTeMaTu3anys 3HaHuH Eggg?/ﬁzzzionlf/ma 49ch2
50 KonTpoasnas padora Ne3 o teme "OCHOBHBIE bu6nuorexa LIOK

KJIACChl HEOPTaHUYECKHUX COeIMHEHUN"

https://m.edsoo.ru/00ad9ela
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Pasnen 3. [lepuoguuecknii 3axon u Ilepuonnueckasi cucrema xumuueckux 3jaemedToB .. MenaeneeBa. CTpoeHue aToMOB.
Xumunueckasi cBsizb. OKHC/INTENbHO-BOCCTAHOBHTE/IbHbIE peakumu. (154.+34. pe3epBHbIE)

3.1. Ilepuoanyeckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jiemeHToB JI.M. Menneneea. CtpoeHue aromoB (74.

Hemee TIOIIBITKHA KJ'IaCCI/I(I)I/IKaHI/II/I XHUMHUUYCCKHUX

bu6mmoreka IJOK

1
51 aneMeHTOB. [ToHsATHE O rpynmnax cXOIHbIX https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
57 Ilepuoamuecknii 3akoH u [leprognueckas cucrema 1 bubmmorexa [IOK
xumuueckux nementoB /1. M. Menneneena https://m.edsoo.ru/00ada52¢c
53 Tlepumoasl, TPyIIIBEI, HOATPYIIIEI 1 Bubmrorexa HOK
PHOZIBL, TPy » IOApY https://m.edsoo.ru/00adas52¢c
54 Crtpoenue aromoB. COCTaB aTOMHBIX SIIEP. 1 bubmmorexa [IOK
H3oTombl https://m.edsoo.ru/00ada342
(s | Somocmesmermom tonorex o 1 B LOK
proa T https://m.edsoo.ru/00ada6bc
Mennaeneena
XapakTepucTHKa XUMHUIECKOT'0 3JIEMEHTA T10 €ro Butmuorexa [IOK
i 1
56 nosoxeHuto B [lepuoanueckoii cucreme . 1. https://m.edsoo.ru/00adag24
MenpeneeBa
| e oo o wpemm | BuSorea 10K
Y P Il 8 y ’ https://m.edsoo.ru/00ada96e
MeJIAroT U rpaxJIaHuH
58 DIEeKTPOOTPUIIATEIPHOCTh ATOMOB XUMUYECKUX 1 bubnuorexa [IOK
2J1€EMEHTOB https://m.edsoo.ru/00adaab8
3.2. Xumuyeckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHBIE peakuuu. (84. 3u. pe3epBHbBIE)
bubnmnoreka [JOK
1
>9 Vonnas XxuMueckas ceish https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspHas XMMHYCCKas CBSA3b 1 bubnmorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HEMmoIsIpHas XUMHUYECKas CBI3h 1 bubnmorexa LHOK
p https://m.edsoo.ru/00adaab9
62 CremneHp OKACICHAS 1 bubnmorexa LHOK

https://m.edsoo.ru/00adae28
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bu6mmoreka [JOK

63 OKHCANTETHHO-BOCCTAHOBUTEBHBIE PEAKIIUU 1 https://m.eds00.ru/00adb076
64 OKuCANTENN U BOCCTAHOBUTEIH 1 bubmorexa [IOK
https://m.edso00.ru/00adb076
65 KonTpoabnas pa6ora Ned4 o teme «CtpoeHue 1 bubmmorexa [IOK
aToMa. XUMHYECKas CBSI3bY https://m.edsoo.ru/00adb486
66 PesepBHBIif ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubmmorexa [IOK
3HAHHUH https://m.edsoo.ru/00adb33c
67 PesepBHBIiT ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubmmorexa [IOK
3HAHHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHBIf ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubmmorexa [IOK
3HAHHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KoanuecTBo yacoB

K o Hara DJIeKTPOHHBIE I (PPOBBIE
Nen/m| Tema ypoka B OHTpO.T PaKTHYE | y3vae | oGpasoBaTesibHbIe
cero bHbIE cKue st pecypeb
padoTsI padoTsI
Pa3nen 1. BemecTBo M xumuueckue peakuuu. (174.)
1.1. IloBTOpEeHUe U yIJayOJeHUue 3HAHUII OCHOBHBIX pa3/1ejioB Kypca 8 kiacca (54.)
1 [lepuoamuecknii 3akoH. [leprognueckas cucrema 1 bubnmorexa [{OK
xumudeckux neMmentos J1. M. Menneneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 1 bubnmorexa [{OK
XMMHUYECKUX DIIEMEHTOB MEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukamnms n HOMEHKIIATypa 1 bubnmorexa [{OK
HEOpPraHMYEeCKHUX BEUICCTB https://m.edsoo.ru/00adb7e2
4 Buner XUMHAYECKO CBSI3H U TUIIBI 1 Bbu6nuoreka [JOK
KPUCTAIITMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrpoashast pabora Nel no teme
5 «IToBTOpEHHE U YIITyOIICHHE 3HAHUI OCHOBHBIX 1 1
pasnenoB Kypca 8 Kiaccay
1.2. OcHOBHBIE 3AKOHOMEPHOCTH XMMHYECKHX peakuuii (44.)
6 Knaccudukaius XuMUIeCKUX peakIui 1mo 1 bubnuoreka I[IOK
A3JMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
p p
IToHsiTHE O CKOPOCTH XUMHUUYECKON pEeaKIIvH.
Bbubnuorexa LJOK
7 [ToHsiTHE O TOMOTE€HHBIX U €TEPOreHHBIX 1 ] 1
— https://m.edsoo.ru/00adbe9a
[TonsiTue 0 xXuMu4YecKoM paBHOBeCHH. DaKTOPBL,
- bubnmoreka IJOK
8 BIIMSIOIIME HA CKOPOCTh XUMHUYECKOH PEaKInu 1 1 htps:/m.c ngO 1/00adc28c
IIOJIO)KEHHE XUMHUYECKOTO PABHOBECHUS — -
Bbubnuorexa LJOK
9 OKHUCTUTENBHO-BOCCTAHOBUTEIIbHbIE PEAKLIUI 1 1

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

1.3. DuekTpoauTHYecKas ucconuanus. XuMH4YecKHe peakiuu B pacTteopax (84.)
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10 Teopust 31eKTPOINTHUECKOI TUCCOLIUAIIH. 1 Bubmorexa LJOK
CunpHble U cna0dble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHUS PeaKIHii 1 bubmorexa [IOK
yp beakll https://m.edsoo.ru/00add448
XHUMHAYECKHE CBOMCTBA KMCIOT M OCHOBAHUH B
12 CBETE MPEACTaBICHUH 00 IEKTPOIUTHIECKON 1 bubmmorexa [IOK
https://m.edsoo.ru/00add5d8
JMICCOLIMAIH
13| nperetasmennt o6 snesponceroi | uGmiorexa LIOK
pelt P https://m.edsoo.ru/00add8b2
JHMCCOLMAIAN
14 [ToHsiTHE O TUAPOIU3E COTIEH 1 bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
N bubnuoreka IIOK
1
15 O60011eHne U cucTeMaTu3alus 3HaHAN https://m.edsoo.ru/00addd12
16 Ilpakmuueckan paboma Ne 1. «Peuienue 1 bubnmorexa [{OK
9KCHEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 fggglgr%tzzigqiiig;ZHN(‘:-)SOZ(I)/I;ZI;I/I: XuMHuUuecKue 1 1 Bubmorexa HOK
' https://m.edsoo.ru/00addecO
peaKyu B pacTBOpax»

Pa3znen 2. HemeTansl U ux coenuuenus (254.)

2.1. O0mas xapakTepucTuKa XuMu4yeckux 3j1eMeHToB VIIA-rpynnsl. I'anorensi (44.)

18 OO0mas XxapakTeprUCTHKA TATOT€HOB. X UIMUYECKHE 1 bubnmorexa [{OK
CBOMCTBA Ha IMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xmoposogopos. ComnsiHast KUCIIOTa, XHMHUIECKHE 1 bubnmorexa [{OK
CBOWCTBA, MOJyYeHHE, MPUMEHEHHE https://m.edsoo.ru/00ade104
20| dlonyuenme cormon enesoms, e & 1 BuGmrorexa LIOK
Y - 1Y https://m.edsoo.ru/00ade348
CBOICTBY
71 Brruucnenus no ypaBHEHHMSIM XUMHUYECKHUX 1 Bubmorexa [JOK

peaxiuii, ecu OJIMH M3 PEareHTOB JIaH B H30BITKE

https://m.edsoo.ru/00ade488

2.2. Oomas xapakrepucTuka 31eMeHTOB VIA-rpynnsl. Cepa u ee coeaunenusn (64.)
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Bbubmuoreka LIOK

22 OOm1as xapakTepucTHKa 31eMeHTOB VIA-rpymnmst 1
B P P Py https://m.edsoo.ru/00ade64a
AunnoTponHble MoanuKamK cepbl. Haxoxnenue
23 CEPEI TI/wlpeé coenHHgHg)ﬁ B rlll 1po, Iz: XHMqu(I:[KHe 1 Bubmorexa IIOK
pb pHpose. https://m.edsoo.ru/00ade64a
CBOHCTBa CephbI
24 CepoBogopon, cTpoeHue, Gu3nIecKue u 1 bubnmorexa [{OK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcupl cepbl. CepHast KMCI0Ta, PU3NIESCKUE U 1 bubnuoreka I[IOK
XMMHYECKHE CBOWCTBA, MPUMECHEHNE https://m.edsoo.ru/00adea28
XUMHYECKHE PEaKIHH, JIe)KaIIHe B OCHOBE
MIPOMBIIIUIEHHOTO CITOCO0a MOTydeHHs CEpHON bubnmorexa [{OK
26 1
KHCJIOTBI. XUMHYECKOE 3arps3HeHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel CpeJibl COETMHEHUSIMU CEPbI
Brluucnenue MaccoBoil 10M BBIXO/1a IPOOYKTA bubnmorexa [{OK
27 1
peakiu https://m.edsoo.ru/00adec8a
2.3. O0mas xapaKTepucTUKA 3J1eMeHTOB VA-rpynnbl. A30T, ¢pochop u ux coeaunerusn (74.)
OO1w1as xapakTepUCTHKA JIEMEHTOB V A-IpyTIIIbL.
28 A3cI)]"lr acg OCTpaHeHHe B IIpUpoOJIe (I)I/ISI/II‘)I}GICKI/IG 1 bubmmorexa [IOK
» paclipocTpark PHPOJIE, https://m.edsoo.ru/00adeea6
W XUMHYECKHE CBOHCTBA
AMMHuak, ero Gpu3nuecKue 1 XUMHICCKUC Bbubmuoreka LIOK
29 . 1
CBOWCTBA, MOJTYYCHHE U PUMEHEHHE https://m.edsoo.ru/00adf004
30 Ilpaxmuueckaa padoma Ne 3 110 TeMe 1 1 Bubmorexa [JOK
«IlomyvyeHne aMmMuaKa, M3y9eHHE er0 CBONCTBY https://m.edsoo.ru/00adf180
31 A30THast KHCII0Ta, e€ (PU3MUSCKUE U XUMHUYCSCKUE 1 Bbubmuoreka LIOK
CBOWCTBa https://m.edsoo.ru/00adf306
Hcnonb3oBaHKne HUTPATOB U COJIE aMMOHHUS B
3 KauecTBe MUHEPAIBHBIX YA0OpeHU. XuMIIecKkoe 1 bubnmorexa [{OK
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMH https://m.edsoo.ru/00adf518
azora
docdop. Oxcun pocdopa (V) u pocdopnas
bop A gocdopa (V) n hocd PH Bbu6nuoreka [JOK
33 KHCIIOTa, QU3HYECKHe U XMMUYECKIE CBOICTBA, 1

MIOJTyICHUE

https://m.edsoo.ru/00adf68a
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34

Hcnonb3oBanue GpochaToB B KauecTBe
MUHEPATBHBIX yIOOpeHwid. 3arps3HeHre
MIPUPOJTHOM cpelibl hocdharamu

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

2.4. O0mas xapakrepucTuka 3j1eMeHToB IVA-rpynnsl. Yriepoa u K

DEMHHUI H X

coenuHenus (84.)

VYrnepon, pacupocTpaHeHHE B IPUPO/IE,

Bbu6nuoreka [JOK

35 $ 1
(u3NUecKue U XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9¢c
Oxcufpl yriepoaa, ux GU3HICCKUE B XMMHYCCKUE
JMABL YTIICpOa, ¢ Bbubmuoreka LIOK
36 CBOHCTBA. DKOJIOTHYECKHE POOIEMBI, CBSI3aHHBIC 1
https://m.edsoo.ru/00adfebe
¢ okcugoM yrieposa (IV)
37 VrosbHas KHCIIOTa U €& COH 1 buGamorexa LIOK
https://m.eds00.ru/00ae006¢
Ilpakmuueckan paboma Ne 4 1io Teme
38 ”l'?on yeHue l"J'IgKI/ICJ'IOFO raza. KauecTBennas 1 1 bubsmorexa LIOK
y Y . https://m.edsoo.ru/00ae027¢
peakiusi Ha KapOOHAT-HOH
39 [lepBoHaYaNBEHBIC TOHATHS 00 OPraHUYECKUX 1 bubnmorexa [{OK
BEIIECTBAX KaK O COSIMHCHUSX YIIIeposa https://m.edsoo.ru/00ae054¢
40 KpeMHuUii 1 ero coequHeH s 1 bubmorexa LIOK
P A https://m.edsoo.ru/00ae080a
Ilpaxmuueckaa paboma Ne 5. Peuienue
41 31(1::ne I/IMeHTaijmx 3a/1a4 o TeMe 1 1 Bubmorexa IIOK
pHY https://m.edsoo.ru/00ae0bf2
«BaskHeli1e HEMETAJUIbI K HX COCTUHECHHSDY
KonTpoabnas padora Ne3 o teme Bubmorexa [JOK
42 9 1 1
«Baxueilinmure HeMeTauIbl U UX COEQUHEHUS https://m.edsoo.ru/00aec0el8
Pasznen 3. Merajuibl U ux coennuenus: (204.)
3.1. O0mue cBOMCcTBa METAJLJIOB (44.)
OO0mas XxapakTepUCTHKa XUMHUIECKHAX 3JIEMEHTOB
43 — MeTaIoB. Metajindeckas CBs3b U 1 Bbubmuoreka LIOK
METaJTNYecKass KPUCTAJUTMYECKas PEIETKa. https://m.edsoo.ru/00ae103e
DuH3MYECKHE CBONCTBA METAJJIOB
44 XUMHYECKUE CBONCTBA METAJIJIOB. 1 Bbubmuoreka LIOK

ONIEKTPOXUMHYSCKHHA DS HAMPsHKEHUH METAJIOB

https://m.edsoo.ru/00ael156
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OO0mue crocoOb! noay4YeHus MeTaioB. CILIaBhbL

Brluucnenus no ypaBHEHHSIM XUMHYECKHUX bubnmorexa [JOK
45 N
peaxiuii, eciu OJIMH U3 PEareHTOB COACPKUT https://m.edsoo.ru/00ael 156
MIPUMECH
46 [TonsiTHE O KOPPO3HH METAIIIOB bubmmorexa [IOK
PP https://m.edso0.1ru/00ael1278
3.2. Baxueiimne MeTajibl M UX coequHenus (164.)
Bbubmuoreka LIOK
47 [Henoumbie MeTaLI! https://m.edsoo.ru/00ae14b2
48 OKcHIBI ¥ THAPOKCHIBI HATPUS 1 KaTus buGamorexa LIOK
! 7P ! P https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIbLUHI U Bubmorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8
50 Baxneinme coenuHeHus KaJbIHs Bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06001menne 1 cucTeMaTu3aIus 3HAHUH
i . bubnuoreka IIOK
52 KécTrocTh BOMBI M CITOCOOEI €€ yCTpaHeHUs https://m.edsoo.ru/00ac 1886
53 Ilpaxmuueckasa padoma Ne 6 1o Teme Bubmorexa [JOK
"YK€cTKOCTh BOBI M METOIBI €€ yCTpaHeHHs " https://m.edsoo.ru/00aclaec8
. Bbubmuoreka LIOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmMpoTepHBIC CBOWCTBA OKCHJIA M THAPOKCHIA buGamorexa LIOK
https://m.edsoo.ru/00aelc64
Bbubnuoreka IJOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUABI 1 conu xenesa (1) u bubmoreka LIOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢e6
58 O06001menne 1 cucTeMaTHu3aIus 3HAHUH
59 Ilpakmuueckasa paboma Ne 7. Pemenne bubnmorexa [{OK

OKCIICPUMCHTAJIBHBIX 3aJa4 10 TEMC

https://m.edsoo.ru/00ae3de8
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«BakuenIme MeTajuibl U X COSIUHEHUS

Brrunciaenus no YPaBHCHUAM XUMUUYCCKUX

60 peaxiuii, ecu OJIMH U3 PEareHTOB JIaH B H30BITKE 1 bubnmorexa [{OK
WJIN COACPKUT MPUMECH. BrrurciieHns: MaccoBoit https://m.edsoo.ru/00ae1750
IOO0JIK BbIX04a MPOAYKTAa PCAKIIUN

61 O60011eHne U cucTeMaTu3alys 3HaHAN 1

62 Kounrpoashast pabora Ned no Teme 1

«Baxkuelme MeTauIbl U UX COSIUHEHUS

Paszpnen 4. Xumus u okpyxawmas cpeaa (3u.+ 34. pe3epBHbIe)

4.1. BemmiecTBa U1 MaTepuaJibl B :KU3HM YeioBeKa (3u.+34. pe3epBHbIe)

63 BemecTBa 1 MmaTepuanbl B TOBCETHEBHOM KU3HU 1 bubnmorexa [{OK
4eJoBeKa https://m.edsoo.ru/00ae3{50

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEH Cpeabl 1 EH6H,H0TeKa [OK
ttps://m.edsoo.ru/00ae4270

65 Pone xumuu B pelieHnH 3KOJI0THIEeCKUX MpodieM 1 bubmorexa [IOK
https://m.edsoo.ru/00ae4270

66 PesepBHBIii ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubnmorexa [{OK
3HAHHUH https://m.edsoo.ru/00ac0d0a

67 PesepBHbIii ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubnmorexa [{OK
3HAHHUH https://m.edsoo.ru/00adb33c

68 PesepBHBIii ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubnmorexa [JOK
3HAHHUH https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YUEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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