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HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 10 XHMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 0Opa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBEe (QenepaqbHON paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIMY MPEToiaBaHusl Y4eOHOTO MpeaMeTa « XUMHUs»
B 00pa30oBaTeNIbHBIX Opranu3anusx Poccuiickoit deneparym.

[Iporpamma 1Mo XuMuUU Aa€T TPEACTaBICHHE O MEJsX, oOIel cTpaTeruu
oOyueHHusl, BOCIHUTAHUS U Pa3BUTHI OOYYAIOMIMXCA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHUE,
npeaycMaTpUBaeT paclpesiejieHde ero Io KiaccaM M CTPYKTYpUPOBaHHE IO
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHH, OMNPEACISICT KOJIMYECTBEHHBIC H
KaueCTBCHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJICTIOBATEILHOCTh ~ M3YUEHHUS XHUMHH C y49€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEH  00ydYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TaKKe TpeOOBaHUM K
pe3yiibTatamM 00yUYeHHs] XUMUM Ha YPOBHE 1I€JIEH U3yUeHUs TIpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIEATEIbHOCTH OOYYalolerocsi Mo OCBOCHUIO
y4eOHOT0 CO/IepKaHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOWM it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyyaronierocs, €ro MpeACTaBICHU O MaTEepUaIbLHOM EIUHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEH NPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUd M 00 HSBOJIONUHU BEIIECCTB B MPUPOJE, O MYTAX PEIICHUs rio0aabHbIX
npoOJieM yCTOMYMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 3ApaBOOXPaHEHUS.

N3ydenune Xumuu:

CIIOCOOCTBYET  peajlu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTUS U
dhopMUpOBaHMS KYJIbTYPHl TUYHOCTH, €€ 00IIeH 1 (PYHKIIMOHATBLHON IPAMOTHOCTH,

BHOCHUT BKJIQJ] B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOATENIbHOW y4eOHOW JesTEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCJIEJ0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B IPO(PECCHOHATILHOM ESITEIIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
IIEJIOCTHOTO B3IJISI/Ia HA €UHCTBO MIPUPOIBI U YETOBEKA, SIBIISCTCS OTBETCTBEHHBIM
ATAroM B (POpMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;



crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPO/IE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B SKOJOTHYECKOE
oOpa3oBaHKe 00yUYaOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHHHM XHMHH OOECNedYuBaIOTCS CrerupuKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecku
aIaITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMUU Ha OMPECIEHHOM JTare eé
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XUMHUH, OCHOB
HEOPTraHWYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHU
OPraHUYeCKON XUMHUH.

CTpykTypa coiepKaHus MPOTPAMMBI IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnoaxoja Kk €€ mzyueHuro. Coliep’KaHHE CKJIAJIBIBAETCS U3 CHUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0e 3TU CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 MPUHITUITY
MOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS,

— [lepuoanueckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHMUH;

— YUEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeicTaBlieHUd 00 AJIEKTPOJUTHYECKON JHCCOIMAllUM BEHIECTB B
pacTBopax.

TeopeTnuecknue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYEHHBIX U OCMBICTICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YPOBHS K JPYrOMY, BBINONHAS (YHKIUH OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEHM MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (HOPMHUPOBAHHIO
IIPEJICTABIICHNUS] O XUMHUYECKOW COCTABIISIFOIIECH HAYyYHOM KapTHUHBI MUPA B JIOTUKE
e€ CHCTEeMHON NpPUPOJbI, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHHWS B Hayke. M3yueHne XUMUM TPOUCXOIUT C MPUBICYECHUEM
3HAHUI W3 paHee H3YYEHHBIX Y4YeOHBbIX NpeaMeToB. «OKpYyKaromMid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacc».

[Ipy wu3ydyeHUH XUMHUH TPOUCXOAUT (HopMUpPOBaHME 3HAHUK OCHOB
XUMHUUYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATEeIbHOCTH 4YeJOoBeKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya y4eOHOrO MpenMeTa COCTOMT B (POPMHUPOBAHUM CHCTEMBI XUMHUUYECKHX
3HAHUN — Ba)XHEUTMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAyKH, B



OpUOOIIEHNH K HAay4yHbIM METOAAM T[IO3HAHHUA TMPU HU3YYCHHHM BEIIECTB U
XUMHYECKHUX PEaKIuii, B (OpMUPOBAHUU M PA3BUTHUU MMO3HABATEIBHBIX YMEHUHN U
UX T[PUMEHEHHH B Y4Y€OHO-IIO3HABATEIIBHOW M y4€OHO-UCCIEI0BATEIbCKON
JESATENIbHOCTH, OCBOCHUM NpaBWJI 0O€30IacHOro OOpalleHUs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKH3HH.

[Tpu u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHHs Ba)KHOE
3HAYEHHE MTPUOOPENH TaKHE LU, KAK:

— (QopMuUpOBaHHE UHTEIJIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY MPUHATHIO PEIICHUIH,
CHOCOOHOM alaTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HalpaBJICHHOCTb OOYy4YEHMsI Ha CHCTEMAaTH4YECKOE IMPUOOIIEHUE
O0ydaromuxcsi K CaMOCTOSATEIbHOM IMO3HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUsl, (POPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMMHH;

— obecrieyeHue yciaoBuil, COCOOCTBYIOIUX TPUOOPETEHUIO 00YUYaIOIIUMUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUCBBIX KOMIICTCHIIMH), MMEIONIMX YHHBEPCAIbHOE 3HAYCHHE ISt
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (dopmupoBanne oOmeNd (QyHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMH OOBSICHATH U OLEHUBATh SIBICHUSA
OKpY>KaroIIer0 MHpa, WCIOJb3Yys 3HAHUA W OMbIT, MOJYYCHHbIE MPU H3yYCHUU
XUMHUH, TPUMEHITh WX MPU PEHICHHH MpoOJeM B IOBCEAHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (opmupoBanue y oOyyarolmuxcs T'yMaHUCTHYECKMX OTHOILEHUH,
MOHVMAHMUS [EHHOCTH XUMHUYECKHUX 3HAHWHA IS BBIPAOOTKHA HSKOJIOTHYECKU
1esnecoo0pa3Horo MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHS CBOETO 370POBbs U OKPYXKAIOUIeH MPUPOJIHON Cpebl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHMS OOIIEYENIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIs MU HAIpPaBJIEHHOCTH AAJIbHEHIIEro
oOy4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX M HM3YyYCHHUS XHMHHA Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanusi, coctarisieT 136 yacoB: B 8 kiacce — 68 vacos (2
Jaca B HeJenmo), B 9 kiacce — 68 yacos (2 yaca B HeZIEINO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUU B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATIpEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTogax Mo3HAaHWS B XUMHUM. UUCThIE BElECTBA U CMECH.
CriocoObl pa3zzesieHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHX
a1eMeHTOB. [IpocThie U COKHBIE BelecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckass (opmysa. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TMIOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTtHOCUTENIBHAS MOJIEKYJISIpHas Macca. MaccoBast oJI1 XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHNH.

KomnuectBo Bemectsa. Mosb. MossipHast macca. B3aumMocCBsA3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IUHUL BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

@u3nuecKue U XMMHUYECKUE SBICHUS. XUMHUYECKasl peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XHMMHUYECKUe ypaBHeHusa. Knaccudukanums
XUMHYECKUX peakinil (COeTUHEHHS, Pa3IOKEHHMsI, 3aMEIICHNUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYOMH, MpaBuiiaMu pabOThl B JabOpaTOpuu U
npuémMaMu 00pallleHus: ¢ JIabOpaTOpHbIM O00OpPYJOBaHUEM, U3YUCHUE U OMUCAHUE
(du3nuecKkux CBOMCTB O00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢usnveckux (TUTaBICHWE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE W KOHJEHCAIMs BOJBI) U XUMHUYECKHUX (FOPEHHE CBEYH, MPOKATUBAHHE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTON) SBJICHUM, HAOIIOICHAE U
OIMCAaHHWE TPU3HAKOB MPOTCKAHMS XUMHYECKUX peakimii (paszioxeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasziioKeHUE TMAPOKCHAA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE jKele3a ¢ pacTBopoM com meau (11),
U3y4YEeHHE CIOCOOOB pa3lieieHusl CMecel: ¢ MOMOUIbI0 MarHura, (puiIbTPOBaHHUE,
BbITIApUBaHUE, JUCTHWLISAIMSA, XpoMaTorpadus, mpoBeeHNEe OYUCTKH TTOBApEHHON
COJIY, HaOJIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHUS  ONBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaccChl, CO3JAaHHUE MOJEJIEH MOJIEKYI
(1apocTepIKHEBBIX).

BaxHelIne npeacTaBUTeId HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — 3jieMEeHT U MpoCTOE
BelecTBo. HaxokneHuwe kuciopojga B MpUpoae, (PU3MyYecKHue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcuzapl. [lpumenenune kuciaopoga. CrocoOb



MOJIyYeHHUs] KHCIopoda B JjabopaTopud W TpombinuieHHOCTH. KpyroBopor
KHcIopoa B mpupoze. O30H — auToTpoITHas MOAUGUKAIINS KUCIOPOa.

TennoBoit 3¢dekT XuMHUecKoW peakinu, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHUYECKHE peaKuuu. TOIUIMBO. yrojlb U METaH. 3arps3HCHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOTO 3(pPekTa, pazpyllieHrne 030HOBOTO CIIOSI.

Bonopon — asnemeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHus. Kucnotsl u conmu.

Momnsipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BoAbl. Boma xak pacrtBopurens. PacTBOpBI
HacepilieHHbIE ¥ HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 10Ji1 BelllecTBa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie M B KU3HU 4esioBeKa. KpyroBopot Bojabl B IPUPOIE.
3arps3HeHUE NpUPOIHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEepHBIE) W
HecosneoOpazytomue. Homenknarypa oxcunoB. Duznueckue MU XUMHUYECKUE
CBOWCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHnoBanusa. Knaccudukanuss ocHoBaHWM: MIENOYH U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKME CBOWCTBA KHUCHOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[Tosrydyenre KUCIoT.

Comu. Homenknartypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuyenue conei.

['eHeTnuecKas CBSA3b MEXKY KIACCAMU HEOPraHUYECKUX COCAUHECHUN.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHUE COJEPKaHUA KUCIOpoAa B BO3yX€, IMOJTyUYEHHE,
coOupaHue, pacro3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOmoaeHne
B3aMMOJECHUCTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
npekpaiieHuss ropeHust (mojkapa), O3HAKOMJIGHHE C 00pa3liaMd OKCHIOB H
OMHMCAHUE WX CBOMCTB, MOJy4Y€HHUE, COOUpaHWe, pACIIO3HABAaHUE M U3YUYCHHUE
CBOMCTB BOJOposa (ropeHme), B3auMojcicTBre Bogopoaa ¢ okcuaoMm menu (1)
(BO3MOXHO HMCIOJIB30BAHUE BHJICOMATEPUAIIOB), HAOIIOACHNE 00pa3IOB BEIICCTB
KOJIM4YeCTBOM 1 MOJb, HCCIEOBaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON
MAaCCOBOHU J0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUAE BOAbI C METAJLUIAMU
(Hatpiem wu KamblnueM) (BO3MOXKHO  HCIIOJNIB30BAaHHE BHJICOMATCPHAJIOB),



WCCJIEIOBaHNE O0pa3loB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHUE M3MEHCHHSI OKPACKU MHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYCH,
u3yueHne B3amMozekicTBus okcuma meaw (Il) ¢ pacTtBopoMm cepHOW KHCIIOTHI,
KMCJIOT C METaJUIaMH, pPEaKkIuid HEUTpaiu3alluM, MOJyYCHHE HEpPaACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJIa JAPYTUM K3 PacTBOpa COJIM, PEIICHHE
AKCIIEPUMEHTAIBHBIX 33/la4 N0 Teme «BaxHeumme Kiaccbl HEOPraHUYECKUX
COCIUHECHUI».

IHepuoanueckud 3axkoH u Ilepuognyeckass cucreMa XUMHYECKHX
yiemenToB JI. WM. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETILHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU

[lepBbie TOMBITKH KiIaccU(PUKAIMA XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JieMeHTOB (IIEJIOYHBICE M IIEJIOYHO3EMENbHBIE METaJlIbI,
rajloreHbl, HHEPTHBIE ra3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(PpOTEPHBIC OKCHIBI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [leprnonnyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonHas u  JiuHHONepuoAHass  (OpMbI
[Teprnonnueckoit cucreMbl xumudeckux sneMeHToB [[. . Menneneesa. [leprnoabt
u rpynnbl. OU3NYECKUH CMBICI TOPSAAKOBOIO HOMEpa, HOMEPOB IIEpUOAa U
TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHune
AJNIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomuueckounr cucrembl . M. MeHuaeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsS pajJuyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYIIAM U IEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB JUJIA pa3BUTHs Hayku U npaktuku. [[. M. MenneneeB — y4y€Hbli U
rpak JaHUH.

Xumudeckass cBs3b. KoBanmeHTHas (HojisipHass W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUd.  OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporiecchl OKUCIIEHUS U BOCCTAaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

H3yueHHEe OOpa3lOB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMI
(ropenue, peakiuy pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemmule ceasu



Peanuzanuss MEXNpeaMETHBIX CBS3€H MPU H3YYCHHH XUMUU B 8 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIMMUX E€CTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U HMOHATHH, SBISIIOIIMXCS CUCTEMHBIMU JJI1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOT' O IIUKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS. Hay4YHbIN (hakT, TUIOTE3a, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kilaccu(ukamus, TMepUOIUIHOCTh, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusznka: marepusd, aTroMm, D3IJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHU],
W30TOIIbI, PAAUOAKTUBHOCTh, MOJICKYJa, SJICKTPUYECKUAN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOe€ COCTOSIHHME BEIECTBA, a3, (PU3MYECKUE BEIMYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, Apixanue, brocdepa.

['ecorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBICE IOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Tepnonnueckuit 3akoH. [lepuoanueckast cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHMHU CBOMCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPHUONOB, KAIMSA, KAIBIHUA M HX
COCMHECHUI B COOTBETCTBHHM C IIOJIOKECHUEM 3JIEMEHTOB B Illepuoandeckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemieCcTBa. BHJbl XMMHYECKOW CBSI3M. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THIA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKUX
COCJIMHCHUH, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccubukanms XMMHYECKUX PEAKIUI 10 Pa3IMYHbIM MPU3HAKaM (110 YHCIY
M COCTaBy YYacTBYIOUIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
W3MEHEHUIO CTEMEeHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, M0 0OpPaTUMOCTH, MO
yYacTHIO KaTajau3aropa). DK30- M SHAOTCPMHUSCKHE PEAKIIUH, TEPMOXUMHUUCCKHUEC
YpPaBHEHUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOW peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonarue o xumuueckom paBHOBeCcUU. DaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIMA W MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ pPEaKIUH,  AJICKTPOHHBIM  OaylaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peakuu. CocraBnenue YpPaBHEHUMU



OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  MUCIIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OaiaHca.

Teopust 3ME€KTPOIUTUYECKON JUCCOUALUHU. DIAEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYECKOH cBsizu. CTeneHp Aucconnanuu. CHUIIbHBIC U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu HOHHOTO OOMeHa. Y CIoBUS MPOTEKAaHUs PeaKUnii HOHHOIO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOIICTBA KHUCIOT,
OCHOBAaHMI W coJell B CBET€ MPENICTaBICHUNA OO0 BIEKTPOIUTUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TUapOoIN3E Coeil.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C MOJACISIMUA KPHUCTAUINYECKUX PEIIETOK HEOPraHWYECKUX
BCIICCTB — METAJUIOB M HEMeTauioB (rpadura W ajamasa), CIOKHBIX BEIIECCTB
(xyopuaa HATpUs), MCCACIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peaKiuu
OT BO3JICUCTBUS PANIMUHBIX (PAKTOPOB, HCCIEIOBAHHUE BJIEKTPOIPOBOJIHOCTU
pPacTBOpPOB BEWHIECTB, Ipolecca AWCCOLMALMMA KHCIOT, WIEJNOYEd M COJIEU
(BOBMOXXKHO  WCIONIb30BaHHME BHUICO MATEpPHANOB), IPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKKM  OPOTEKaHWS  peakuuii HOHHOro  oOMEHa
(oOpasoBanme ocajaka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropeHue, peakiuu pa3iokKeHUs, COSAMHEHUs), pACIIO3HABAHNE HEOPTaHHMYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKUMA HA HOHBI, PEHICHUE
DKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemerajiibl 1 UX COeAMHEHUS

OO6mrast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHusa. CTpoeHue U (U3MUYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMopeliCTBHE € MeETaJyIaMH, HEMETaUIaMH, IIeouamMu). XJIOPOBOIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, IMOJy4YEeHUE, NpUMEHEHHe. [lelicTBue
XJoOpa ¥ XJOPOBOJAOPOJA HA OpPraHu3M YeloBeKa. BaxHeimume XJIOpuUAbl U UX
HaXOX/ICHUE B MPUPO/IE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue M (pu3Myeckue CBONCTBA
MPOCTHIX BEIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMHUYecKkre cBOMcTBa cepbl. CepoBOAOpO, CTpoeHUE, (hU3MYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast KHCIIOTa, (HU3MYCCKHE M XHUMHYECKHE CBoiicTBa (0Omme Kak
NpEeJCTaBUTENS Kjlacca KHCIOT W crneruduueckue). XUMHUYSCKUE PEakilny,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOMYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KucnmoThel. Conu CEpHOW KUCIIOTHI, KAY€CTBEHHAs pEaKLMs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MpUpOJE. XUMHUYECKOE
3arps3HCHUE OKPYXKAMOIMIEH Cpeabl COSAMHEHUSMH Cepbl (KHCIOTHBIC JIOXK[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAILCHISI.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHW OKHUCIECHUS. A30T, paCIpOCTPAaHEHUE B IPHUPOJIE,
duznueckre u XxuMudeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMUak, ero
duznyecKkrue 1 XMMHUYECKHe CBOMCTBA, NoNyueHue U npuMenenue. Conu aMMOHuS,
ux (QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3UYECKue M XUMUYECKUe
cBolicTBa (OOHIME KaK TPEACTABUTENA Kiacca KHUCIOT M CICIU(pHUUSCKUE).
Hcnonb30BaHWE HUTPATOB M COJEM aMMOHHUS B KAadeCTBE MHMHEPAJIbHBIX
yao0peHuii. XuMU4YeCKOe 3arps3HEHNE OKPYIKAIOIICH CpeIbl COSAMHEHUSIMHA a30Ta
(KHCITOTHBIC ITOXKAM, 3arps3HCHHE BO3AyXa, MOYBBI W BomoémoB). Docdop,
ayoTpornuele Moaupukanuu ¢ocdopa, (¢uNUECKUe U XMMHUUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3HUSCKHE U XUMUICCKHAE CBOMCTBA,
nostyyeHue. Mcnoas3oBanre pocpaToB B KAYECTBE MUHEPAIBHBIX YI00PEHU.

O6mas xapaktepuctuka 31emMeHTOB IV A-rpynmbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKUCIEHUA.  YTJIEpPOH,  aUIOTPOIHBIE
Moau(UKaIMK, pPACIPOCTpaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepoga B npupone. OKCuabl yriepoaa, ux
¢u3nueckue W XMMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBBIE OPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE NPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa ri1o0ambHOTO TMOTEIUIEHHS KIIMMAaTa, ITapHUKOBBIM
addekr. YromapHas KUCI0Ta U €€ COlMM, UX (PU3NYECKHEe W XUMUYSCKHE CBONCTBA,
nojiydyeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[TepBoHayanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yriepoja (MeTaH, dTaH, dTHJICH, alleTHJICH, dTAHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIIeBOAOpOJOB (Yroib, NTpPUPOAHBIN Tra3, HedTh),
NPOAYKTHl MX TmepepadoTku (OEH3MH), UX pPOJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOrMYECKU Ba)KHBIX BEILIECTBAX: XKHUPaAX, OeNKax, yrieBojaax — U ux
pojii B JKM3HM YEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCITMHECHUMU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJYyYEHUE U
npuMmenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmiye mnpenctaBieHus 00
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIHMKATBI, UX UCIOIb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTU. BakHeWIne CTpOUTENbHBIE MaTepuasbl. KEPaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobaeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B TTOBCEHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHue 00pa3O0B HEOPTAaHMUYECKUX BEILIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHUsI, OIBITHI, OTPAKAIOIIKME (PU3NUESCKHE M XHUMHYECKHUE CBONCTBA
TJIOTCHOB W WX COCAUHCHHMN (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HAaKOMJICHHE C oOpasiamMu XJOpUI0B (TaJOrCHHUIOB), O3HAKOMJICHHE C
obOpasmamMu  ceppl ©M €€  COeAMHCHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOJIOJACHUE TIpoIiecca OOYTIMBAHMS caxapa IOJ| JCHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTBHI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBJIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW PeaKIuy Ha CyJb(aT-
WOH W HaOIoJieHWe TpHu3Haka e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa ¥ HX coenuHeHHH (BO3MOXHO HCIIOJIb30BaHHE
BUICOMATEPUATIOB), 00pa3laMi a30THBIX U (OCHOPHBIX YIAOOpPEHMIA, MMOITyICHHUE,
coOupaHue, paclio3dHaBaHHME W M3y4YeHHWE CBOMCTB aMMHakKa, IIPOBEICHUE
Ka4eCTBEHHBIX pEakIuii Ha MOH aMMOHUS U ¢ochaT-uOH U HU3yUYECHHUE MPU3HAKOB
UX IPOTEKaHMs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOUN KUCIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BHJICOMATEPHAJIOB), U3y4YCHUE Mozenen
KPUCTAUIMYECKUX PpEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM TIPOTHBOrasa, MoJydeHHe, COOMpaHue, pacro3HaBaHUE U M3YUYCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAT-WOHbl W HW3yYEHUE NPU3HAKOB HX MPOTEKAHWS, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE JKCIePUMEHTATbHbIX
3a7a4 1o TeMe «BakHenme HeMeTaJUTbl U UX COCITMHEHUSI».

MeTtaJLibl U X COeIMHEHU S

OO01ast xapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuomnueckor cucreme Xumuueckux snemeHtoB [[. .
MenpeneeBa u crpoeHusi arToMoB. CTpoeHrne MeTauioB. MeTtannuyeckas CBsI3b U
METAIMYECKAass ~ KPUCTAUIMYECKAasT  PEmETKA.  DIEKTPOXUMHUYECKUU  psif
HaMpsHKEHUN MeTauioB. OU3nyeckre U XUMUYECKHE CBOMCcTBa MeTayioB. OOmue
CrocOOBI TONy4YeHus: MeTawioB. [loHsTHE O KOppO3UM METAIOB, OCHOBHBIE
CHocoOBbI 3amuThl WX OT Koppo3uu. CruiaBel (CTanb, YYryH, JIOPATFOMHHHH,
OpoH3a) U UX MPUMEHEHHE B OBITY M MTPOMBIIILJICHHOCTH.

[Ilenounsie meTaimbl: nonoxeHue B llepuoanueckor cUCTEME XMMHUYECKUX
sanemeHToB JI. 1. MenneneeBa, CTpO€HHME UX aTOMOB, HaXO0XJCHUE B IPUPOIE.
dusnyeckrue ¥ XUMUYECKHEe CBoMcTBa (Ha mpuMepe HATpus ¥ Kanus). OKCHIbI U



TUIPOKCUABI HaTpusi W Kanud. l[I[puMeHeHne mEenouYHbIX METAIOB U UX
COCJIMHCHUH.

[[lenoyHno3emenbHbIE METAJUIBI MarHMid M KaJblMH. IIOJIOXKEHHE B
[Tepuomnueckon cucreme xumudeckux snemeHtoB . 1. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJECHUE B NpUpojic. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kanplws. BakHelmme coenuHeHUS Kaiublus (OKCHZI, THIPOKCHJ, COJIH).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJTTOMUHUN: TIoJ105keHKE B [leproandecKkoil cucteMe XUuMUYECKUX SJIEMEHTOB
. . MenpueneeBa, CTpOEHUE aTOMa, HAXOXICHUE B Ipuponc. PU3UUYECKUE U
XUMHUYECKHEe CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMUHHUS.

Kenezo: nonoxenne B [lepuoguueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpo€HME aToMa, HaxoXJeHue B mnpupone. Duszmueckue u
XMMHYECKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCUABI U coiu xkenesa (1) u sxemesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (PU3NUECKUMHU
CBOMCTBaMHM, H3Y4YCHHE  PpE3YyJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIOJb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbIlUsl W HATpusg C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHUICOMATEPHAIIOR),
HCCIIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPECHUS KeJe3a B KUCIOPOAE
(BO3MOXKHO  HCIIOJB30BaHHME  BUIACOMATCPHAIOB), IPH3HAKOB  IPOTCKAHUS
KAaYECTBEHHBIX PEAKIIMA HAa WMOHBI: MArHusl, KajablUs, aJIIOMUHUS, [IMHKA, XKEJe3a
(1) u xene3a (111), meau (1), HaOrOEHUE W ONTUCAHKE TPOIIECCOB OKPAITMBAHHMS
IUTAMCHH HWOHAMHM HATpHs, Kaiusd W Kajablusd (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUAPOKCHU/IA [MHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4d Mo Teme « Baxkneimue
METAaJJIbl U UX COCIAMHCHUSIY.

XHUMUS ¥ OKpPY:KaOLIAs cpeaa

BemecTtBa m marepuanbl B IMOBCEAHEBHOW KU3HM YeloBeKa. besomacHoe
UCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObiTy. IlepBas momornis npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpysKaroiehd cpeasl (IpeaenbHas AOMyCTHMast
KOHIICHTpalus BeriecTs, aanee — [1JIK). Poib XuMuu B peleHnn 3KOJOTHIECKUX
pooJIeM.

Xumuueckuil IKcnepumenm:

u3ydeHue o0pasioB MarepuanoB (CTEKIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHabl).

Mesricnpeomemmnbwie ceasu



Peanuzanus MEXNpeaMETHBIX CBS3€H MpU M3yYeHUH XuMuUd B 9 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIONB30BAaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACTBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rUmoTes3a, 3aKoH,
TEOpWs, aHalu3, CHUHTE3, KilacCUPUKANKs, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNEC, W3MEPEHHE, MOJeb, SBICHHUE, IMapHUKOBBIN
s PeKT, TEXHOTIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUN 3apsij, MNPOBOIHUKH,
MOJIYITPOBOJTHUKH, ~ TUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, T'a3, pacTBOP, PACTBOPUMOCTb, KpUCTANIMUECKAs
peméTKa, CruiaBbl, (U3UYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpaTbHbIE
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOJJIEMEHTHI, TUTATEIHLHBIC BEIICCTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
M0JIE3HBIE UCKOIAeMbI€, TOTUIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTHTAIOTCS B X0/¢ OOYy4YCHHS XMMHH B E€JUHCTBE Y4eOHOU W
BOCIIMUTATENBHON IEATEIBHOCTH B COOTBETCTBUHU C TPAJIULIMOHHBIMH POCCUNCKUMH
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHSTHIMU B
oOlIeCTBEe MpaBWIaMd M HOPMaMH TIOBEICHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHUS U COLUAIU3AIUNA 00yYAOITUXCSI.

JIuyHOCTHBIE  pE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOY4YArOUIUXCS
PYKOBOJICTBOBAaTbCS ~CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMM WU
pAaCIIMPEHHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWIO, MOHHMAaHHS 3HAYCHUS XWMHUYECKONM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTHU BIAAETh JOCTOBEPHON MH(MOpMaIuen o
[IEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHUS .

IPEJICTABICHUSI O COLMAIBHBIX HOPMax MW NpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW U JPYyTHX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIbHOCTH MpH
BBITIOJTHEHUM Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYNIKA CBOMX TOBApHUILEH C TO3UIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUMN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEIIECTBE U XMMHUYECKOW PEaAKLINH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPEAOH, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAUMBIE ISl OOBSICHEHUS HAOJIOJAEeMBIX MPOIECCOB U SBIICHUH,
MO3HaBaTeNbHOM, MH(OPMALIMOHHOW W YUTATEJIbCKON KYJIbTYpPbl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € Yy4YEeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYMHBIMH TEXHHYECKHUMHU CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

UHTEpeC K OOyYEHHI0O W TO3HAHMIO, JIOO03HATETHbHOCTb, TOTOBHOCTH H
CIIOCOOHOCTP K  CamMOOOpa3oBaHWIO, TIPOSKTHOM W  HCCIIEIOBATEIIbCKON
JESTEIBPHOCTH, K OCO3HAaHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHS OOYyYCHHS B
JaJIbHEHWIIeM;

4) popMupoBaHHA KYJLTYPHI 310POBbSI:

OCO3HAaHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKHM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHHWE MOCICACTBUI H
HETIPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTHKOB, KYPCHHUS),
HEOOXOAMMOCTH COOJIIO/ICHUST TIpaBUJ  OE30MACHOCTH TMpu  OOpareHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peaIbHOU KU3HH,

5) TPy10BOT0 BOCTIMTAHUS :

HWHTEPEC K MPAKTUUECKOMY H3YUYCHHIO MTPOPECCUil U Tpyaa pa3IMuHOTO POJa,
yBOXECHHE K TPYAy M pe3yibTaraM TPYIOBOW AESITENLHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHCHUS TMPEAMETHBIX 3HAHWA 110 XHWMHH, OCO3HAHHBIA BBIOOP
WHANBUAYATbHON TPACKTOPUU MPOIOIDKEHHS 00pa30BaHus C yU4ETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodeCcCHOHATBLHOM AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHM,
TOTOBHOCTD aJalTHPOBATHCS B MPO(ECCHOHANBHO Cpefie;

6) K0JI0rHYecKOro BOCIIUTAHUS:

HKOJIOTUYECKU ILIEJIeCO00PAa3HOE OTHOIIEHHWE K MPHUPOJAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3/10pOBOTO U
O6e3omacHOro oOpas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXUYECKOMY 3J0POBBIO, OCO3HAHWE IEHHOCTH COOIOICHUS
paBMII O€30MaCHOTO MOBEICHUS MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIUsIX,
YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJIy4aeMbI€ MPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloLed TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJNbTYpbl, OCO3HAaHHA TH00aJbHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed MX pelieHHs MOCPEIACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHHS], YMEHUSI pPYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLUAIIBHOM ITPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAUYUMBIC IS
(dbopMHpOBaHHS MHUPOBO33PECHUS OOIEHAY4YHbIC TMOHATHA (3aKOH, TEOpHH,
NPUHIIKII, THUIIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HaHUW W3 ITHX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHbIC ydeOHbIe JelicTBHs (TI03HABaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPBbIE OO0CCICUNBAIOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JEeSITETLHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Bba3oBble jornueckue aeiicTBusI:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHHUW. PacCKPhIBATh CMBICT XUMHUYECKUX MOHATUH (BBIACIATH MX XapaKTepPHBIC
NpHU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C APYTMMH IOHSATHSMH), HCIOJb30BaTh
MOHATHS JIJIs1 OOBSACHEHUS OT/ICJIBbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHHS U
KpUTEPUHU ISl KIACCH(UKANNN XUMHUYECKUX BEIIECTB W XMUMHYECKUX PEaKIIHH,
yCTaHABIWBATH TMPUIUHHO-CIICJCTBEHHBIC CBS3W MEXKIY OOBEKTaMH H3yYCHHS,
CTPOHUTH JIOTHYCCKUE pacCyXaeHus (MHIYKTHBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUCHMUS,

YMCHHE TPHUMCHATH B IIPOLECCE ITO3HAHUSA TMOHATHSA (IpPEIMETHBIC M
MeTanpeIMETHBIC), CAMBOJINYCCKUE (3HAKOBBIC) MOJICIH, UCIIOJb3YEMbIC B XHMHH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE TTPEACTABICHUS —
XMMHUYECKHI 3HAaK (CHMBOJI JJIEMEHTa), XHUMHUYecKas (opMmyjaa H ypaBHEHHE
XUMHAYECKON peaklny — IMPU PEIICHUH Y4eOHO-TI0O3HABaTEIbHBIX 3aj1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKHU U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIC CBS3U W
MPOTHUBOPEYMS B U3yUaEMbIX MPOIIECCaX U SABICHUSIX.

ba3oBbie ucciienoBaTeJbCKue AeCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MpUOOpETeHUE OMbITa 10 IUIAHUPOBAHMIO, OpPraHU3aIlldd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ybTar, PopMyJIUpOBaTh 000OIIECHUS U
BBIBO/IbI 10 Pe3yjIbTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH M MHTEPHPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUAOB U (GOPM IPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONTYJIApHAS.  JIUTEpaTypa XHUMHYECKOTO COJCP)KaHUs, CIPABOYHBIC
noco0ust, pecypchbl MHTepHETa), KPUTHUYSCKH OIICHHBATh NPOTHBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE TPUMEHSATH Pa3IUYHbIE METOJLI U 3aIPOCHI NPH MOWCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneaEHHOrO THIA, TPUOOPETECHHUE OIbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIJICHUE KYJIbTYPO aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIIEHO BBIOMPATh ONTUMAILHYIO (OPMY MpEeACTaBICHUS HHGOPMAIHH 1
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIO0XHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu ¢hopmMaMu rpaduKy U UX KOMOUHAITUSMH;

yMEHHE UCIOJNIb30BaTh MW aHAJM3UpOBaTh B IIpolecce Yy4yeOHOM u
MCCJIEI0BATENIbCKONU JEATEIbHOCTH MH(POPMALIMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPYXKarolEed MNpUpPOJAHOU
Cpelbl.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHHs 3a7aBaTh Bompockl (B xone muamora W (WIK) IMCKYCCHH) TIO
CyllecTBy  oOcyxkaaemMoil  TeMmbl, (OPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IPEITI0KEHHON 3a/1auH;

YMEHUA  NPEJICTaBIsATh  MOJYyYEHHbIE  pPEe3yJbTaThbl  IO3HABATEIbHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; [e€JaTh MPE3CHTALUIO
PE3yJbTATOB BBIMOJHEHUS XMUMHUYECKOTO SKCIEpuMeHTa (71abopaTOpPHOTO OIIBITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHNUIO CBOMCTB BEIIECTB, yISOHOTO MPOCKTA);

yMEHUA Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATEIbHOM M MCCJIEAOBATEIbCKOW  JESATEIbHOCTA MPU  PELICHUH
BO3HHMKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuid (00CykIeHus,, 0OMEH MHEHHUSAMH, «MO3TOBBIC IITYPMbI», KOOPIAUHAIIHS
COBMECTHBIX JICCTBHM, ONPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHCHHOW pa0bOThI M IPyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO OMNpPEAENSTh LENU JEATeIbHOCTH, IUIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U NMPU HEOOXOJIUMOCTU KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3PEeKTUBHBIE CIOCOObI PEIICHUs YUEOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBINM  aJITOPUTM JEWCTBUM INPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asiBICHHOW II€JH, YMEHHE
UCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepanbHO pabouelt TPOrpaMMOoN,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS Hay4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUM, crnenupudIecKue s MPeAMETHOM o007acTu «XUMHUS», BUIBI
JNEATENbHOCTH IO  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIpETaluH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy oOy4eHus B 8 Kjiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOITUXCS YMEHUMN:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUW: aTOM, MOJICKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOHAS ¥ HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKasi PEaKIus, KiIacCUu(PUKaIus peakiuii: peakinu
COCAVMHEHUs, PEAKLUU PA3JIOKECHUS, PEAKLUU 3aMEIICHUs, PEaAKLUU
oOMEHa, K30~ U SHJIOTEPMHUUECKUE PEaKIINH, TEII0BOM 3 (PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTallb, PaaUyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHASA W HENOJISIPHAS KOBAJICHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KAaTHOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BEHIESCTBA
(mpolieHTHAsT KOHIIEHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATHM U
MPUMEHSThH ATU TOHSATHUSI IPU ONKMCAHUY BEILIECTB U UX NPEBPaIICHUN;

e HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUISl COCTaBJICHUS (hopMyll
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIUil;

e ONpPENENATHh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHMUSIX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIIACCY COEAUHEHUHN I10
dbopMysiaM, BHJ XHMHYECKOH CBs3uW (KOBajJCHTHAas W HOHHAs) B
HEOPraHUYECKUX COCIUHECHHUSIX;

e packpbiBaThb cMbIch Ilepuomnueckoro 3akona J[. WM. MeHnugeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT MX MOJIokeHus: B [lepmoamueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOraJipo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMBl XHMMHWYECKHUX DJIEMEHTOB. pa3ivyaTh MOHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «modounas noarpymnmna (b-rpymma)», manbsie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHWS, KOTOPHIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMHYeCKHX d3iemeHToB J[. U
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOECHHUS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB | 3aps sjpa, oOIee YUCiIo dJICKTPOHOB
U pacIpeie]ICHUE UX 110 DJICKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIIMU
BEIIECTB, 10 TEIIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMKMCHIBATh) OOIIHME XUMHYCCKHE CBOKMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPIKIasi OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIINUX XUMUYCCKUX PEAKITUH;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHWS XHUMHYECKHX TIPEBpaIICHUA B
pPa3TUYIHBIX YCIOBUSX,

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYISIPHYIO H MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmye
COEJIMHEHMUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

MIPUMEHSATH OCHOBHBIC OTIEPAIIMA MBICTUTEIHPHOU NEATCITbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUEe, CHUCTEMAaTU3allulo, KiacCUu(UKAIUIO,
BBISIBJICHHE TPUINHHO--CICACTBCHHBIX CBSI3CH — JJISi M3YUYCHHS CBOWCTB
BEIICCTB M XWMHUYECKHUX pEaKIUW, ECTCCTBCHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAOJNIOACHWE, W3MEpPCHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

ClIeIOBaTh ~ NpaBWJIaM  IIOJIb30BAaHHMSI ~ XMUMHYECKOH  TOCYIOW W
7abopaTopHbIM  000pYy/IOBaHHWEM, a TakKe TMpaBWiaM oOOpalieHust ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH I10  BBIITOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHIO M COOHMpaHHUIO
ra3o00pa3HbIX BemecTB (BOAOpOJa M KHCIOPOJAA), NPUTOTOBJICHHIO
pacTBOPOB € OMPEACIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTh  XUMHYECKHE  OKCIICPUMEHTBHI  TIO
pacIo3HaBaHUIO PACTBOPOB IMIENOYEH W KUCIOT C TIOMOIIBIO0 MHINKATOPOB
(maxmyc, penondransenH, METUIOPAHXK U APYTHUE).

K xonIy oOydenus B 9 kjacce nmpeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUINA:

pPACKpPBIBATh CMBICI OCHOBHBIX XWMHYECKHX ITOHSATHM. XHUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEUIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMHUUYECKasl PEeaKIMsl, XUMHAUYECKasl CBSA3b, TEIUIOBOM A(PeKT
peakIuy,  MOJIb, MOJIIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DBJCKTPOJIUTHYECKAS HTUCCOIUAIMS, PEAKIUU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHUMHYECKOe paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIWUTENIb,  BOCCTAHOBUTEJIb, OKHUCJICHHME M  BOCCTAHOBJICHHE,
JIOTPOIHS, aM(OTEPHOCTh, XMMHUYESCKas CBsA3b (KOBAJICHTHAs, MOHHAas,
METaJZINYecKas), KpUCTaUIMYecKass periérka, KOppo3us METaJlIOoB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEaKIMH, MPEeAeIbHO JOMyCTUMas
koHuenTpanus [1/IK Bemecrna,

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUUYECKHX IIOHITHA U
MIPUMEHATH 3T MOHITUA MPU OMMCAHUHU BEIIECTB U UX MPEBPAICHUN;
HCIIOJB30BaTh XUMHYECKYI0 CHMBOJIMKY [UJII COCTaBJeHUS (OpMYI
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIUA;

ONPEAENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEHIECTB K
onpeneéHHOMY KJlacCy COCJAMHEHUH 1o (opMysaM, BUJ XUMHYECKOU
cBi3u (KOBajJ€HTHAs, MOHHAs, METAUIMYECKas) B HEOPraHHYECKHX
COCIMHEHUSIX, 3apsA]l MOHA MO XUMHUYECKo (hopMyiie, XxapakTep Cpeibl B
BOJIHBIX PAaCTBOPaX HEOPTraHWMYECKUX COEAWHEHUMN, TUI KPUCTAILIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro TIOHWMAaHMWE. OIUCHIBATH M XapaKTEPHU30BaTh
Tabnuunyio (popmy Ileproguyeckoid CUCTEMBI XUMHYECKHX 3JIEMEHTOB!
pa3auyaTh TMOHATHSA «rJIaBHas noarpynmna (A-rpymma)» W «HnoOouHas
noarpynna (b-rpymna)», mamele W OojbIIME IEPUOABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabmuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAMHU  CTPOEHHSI  aTOMOB  XHUMHYECKHX
9JIeMEHTOB (CocTaB W 3apsii  sapa, OOIIee YHCIO JJICKTPOHOB M
pacmpesieicHHe WX II0 JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB BJIEMEHTOB M UX COCIMHCHUM B
npeaenax MajablX NEPUOJOB U TNIABHBIX MOATPYMII C YUETOM CTPOEHHS HX
aTOMOB,

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEAKIUH
BEIIIECTB, MO TEIUIOBOMY 3G (EKTy, M0 M3MEHEHHUIO CTEIICHEH OKHCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUICCKHE XUMHYCCKHE
CBOMCTBA TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkKIasi OMUCAHUE
MPUMEPAMH MOJIEKYJIAPHBIX WM HOHHBIX YPAaBHEHHUHW COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUUYECKOM JTHUCCOLMALMHU  KHUCIIOT,
LIEJI0YEN U COJICH, TIOJIHBIE U COKPALLEHHBIE YPAaBHEHUS PEAKLIMIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMU PA3JITUIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHA;
IIPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAaHUS XUMHYCCKHX IPEBpAIICHUN B Pa3IMIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYISPHYIO W  MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrOo 3JIEeMEHTa I10 (dopMmyJie
COCIMHCHHMSI, MACCOBYIO JIOJIIO BEIISCTBA B PACTBOPE, MMPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKOU PEaKIIUH;

coOM0JaTe  MpaBWia  MOJb30BaHHUS ~ XMUMHYECKOM  HOCYyIoll U
7a00paTOPHBIM  00OpPYJOBAaHMEM, a TaKXKe IMpaBWia OOpalleHHus C
BCIICCTBAMM B COOTBETCTBHM C MHCTPYKIHUSIMH IO BBIITOJHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYECHUIO H COOMPAHHIO
ra3000pa3HbIX BellecTB (aMMHaKa M YIIIEKHCIIOro rasa);

MPOBOJIUTh  PEAKIHMH, IOATBEPKIAOIINE  KAadyeCTBEHHBIH  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IIYTEM XJIOPHJI-, OPOMU/I-,
noaua-, KapOoHat-, docdar-, cwiIMKar-, Ccyabdar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHWS M HOHBI M3YYCHHBIX METAJLIOB, NMPUCYTCTBYIONIUC B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

IPUMCHSATHh OCHOBHBIC OIEPAllMA MBICIUTCIBHOM JICITCIbHOCTH — aHaJIN3
W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMAaTH3alldi0, BBISBICHHE
MPUYHHHO-CJICACTBCHHBIX CBS3€H — JJI M3YYCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIHWid, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0/ICHUE, M3MEPCHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (pealibHbIH |
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE HUcnonb3oBanue
HanmeHnoBanme
Ne (undposrbie) 000pyI0BaHHSA
pa3aeoB U TeEM KonTposbHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE «Touxku PocTa»
NPOrpamMMbl padoTsI padoThbI
pecypchl
Pasnen 1. [lepBoHayanbHble XUMUYECKHE TIOHATHS
udposas
XuMHST — BaKHasI Hugp
nabopatopus Releon
obJacThb lite
€CTECTBO3HAHMS U bubmuorexa [{OK '
1.1 . 5 2 1 JlaTunk
MIPAKTUYECKOU https://m.edsoo.ru/7f41837c
TEeMIIEPATyPHI,
NEeSATeTbHOCTH
CIIUPTOBKA,
YeJoBeKa
TEPMOMETPHI.
JlaTunk
3JEKTPONPOBOJIHOCTH,
12 BemectBa u 15 1 bubmuoreka [{OK [Hudposoit
' XUMHUYECKHE PEAKIINH https://m.edsoo.ru/7f41837c MHKPOCKOM, TaTYUK
TEeMITepaTypPhl, TATIUK
pH
Hroro no paszneny 20
Paznen 2. BaxkHeiilue npeacTaBuTe 1M HEOPraHUYECKUX BElIECTB
51 Bosnyx. Kucnopon. 5 1 bubnmnorexa [JOK JlaTuuk Temiieparypsel
' IToustue 06 okcumax https://m.edsoo.ru/7f41837c IJIAaTUHOBBIN
aT4uK
Bonopoa.Ilonstue o bubnunoreka LIOK A
2.2 8 1 TEMIIEPATYPBI, TaTYUK

KHCJIOTaX U COJIIX

https://m.edsoo.ru/7f41837¢c

pH, natuuk



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

ANIEKTPOIIPOBOIHOCTH

2.3

2.4

Bopa. PactBopsl.
[Tonstue 06
OCHOBaHHAX

OCHOBHBIE KJIACCEI
HCOpFaHI/I‘-IeCKI/IX
COE€IUHEHUN

Hroro no pasaceiry

11

30

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [{OK
https://m.edsoo.ru/7f41837c

JlaTumk
TEeMIIepaTypbl, TaTUUK
pH, naTunk
3EKTPONPOBOAHOCTH

JlaTamk
TEeMIIEPATyPhl, TaTIUK
pH, natuuk
AIEKTPONPOBOAHOCTH

Pa3nen 3. lepuoanueckuii 3akoH u [lepuoguyeckas cucrema xummudeckux 3jieMeHToB JI. 1. MenneseeBa.
CtpoeHue aToM0B. XuUMHU4ecKas cBs3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIUU

[Iepuoanueckuii 3aK0OH
u [lepuonnueckas

Jatuuk Temmnepatypsl

31 CHCTEMa XMMHUYECKHX 7 bu6nunoreka LIOK
anemeHToB /I, 1. https://m.edso0.ru/7f41837c
Mennene-eBa.

Crtpoenue aToma
XuMU4ecKas CBS3b. JlaTauk TeMriepaTypbl

3.9 OKHCIUTETBHO- 3 bu6nuoreka LIOK
BOCCTAaHOBHUTEIIHHEIC https://m.edsoo.ru/7f41837¢c
peaknuu

bu6nunoreka LIOK
Hroro o pasneny 15 https://m.edso0.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE HUcnonb3oBanue
Ne HaumeHoBaHue pa3ieioB (undpoBbie) 000pyI0BaHHSA
Kontpoabubie IIpakTuueckue
n/n H TeM MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE «Touxku PocTa»
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBo 1 XUMH4YecKHne peaKkiun
[ToBTOpenue u yriayoiaeHue JlaTuuk TeMreparypel
1.1 3HAHUH OCHOBHBIX 5 1 bubnmorexa [TOK
' https://m.edso0o.ru/7f41a636
pas3zenoB Kypca 8 kiacca
OCHOBHBIE aTYNK TEMIIEPATYPBI
1.2 3aKOHOMEPHOCTH 4 bubmorexa LOK 8 p
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIIHA
DNEeKTPOTUTHYECKAS JlaTumnk
1.3 UCCOLHAINA. XUMUYECKUE 8 1 1 bubmmorexa [IOK SJIEKTPOIIPOBOIHOCTH
' ' https://m.edso0o.ru/7f41a636 porip ’
peakIuu B pacTBOpax nmaTauk pH
Hroro no paszneny 17

OO11ast xapakTepUCTHKA

Paznea 2. Hemera/ibl 4 UX COeAMHEHUHA

Hatuuk pH, natamnk

2.1 XUMHYECKUX DJIEMEHTOB 4 1 bubmorexa HOK TeMIepaTyphbl
' https://m.edso0.ru/7f41a636 patyp
VIIA-rpynnsl. ["anorenst
OO01mas xapakTepuCTHKa JlaTauk TeMIiepaTyphl
59 XAUMHUYECKHUX 3JIIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpymmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01mas xapakTepuCTHKa aTYHUK TeMITepaTyphbl
B P P bu6mmoreka [JOK a PATyp
2.3 XUMUYECKHUX JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

https://m.edsoo0.ru/7f41a636



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

U UX COCIUHCHUA

OO0mas xapakTepucTuKa Jatuuk
24 XUMHYECKHUX JIEMEHTOB 8 1 5 bubmuoreka [JOK TeMIIEpaTyphl,
' IVA-rpynmsl. Yriaepon u https://m.edsoo.ru/7f41a636  natuuk pH
KPEMHUU U UX COCIUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTaslJibl M UX COeTUHEHUSI
JlaTunk
3.1 OO0m1me CBOMCTBA METAINIOB 4 bubmorexa HOK AIEKTPONPOBOAHOCTH
' t https://m.eds00.ru/7f41a636 POTIPOBOA '
natyuk pH
. JlaTunk
Baxneimue MeTaisl U UX bubnmorexa [JOK
3.2 16 1 2 TEeMIIEPATyPHI,
COCIMHEHUS https://m.edso0o.ru/7f41a636
natauk pH
Hroro mo pazueny 20
Pazgen 4. Xumus U oKpy:Kaoas cpeaa
Jatuuk
41 BemectBa 1 MaTepuansl B 3 bubmuoreka [IOK A —
' JKA3HU YEJIOBEKa https://m.edso0.ru/7f41a636 PATYPH,
natauk pH
Hroro o pazneny 3
PeszepBHOE Bpemst 3 bubmmorexa [JOK
p P https://m.edso0o.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 7

[10 ITIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Poias XUMUU B KU3HU 1 bu6mmoreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IaX TIO3HAHUS B XUMHUHU 1 bubmotexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna bubnuorexa [JOK
3 paboThl B 1a00paTOpun U MPUEMBI 1 1 https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1Tab0paTOPHBIM (O6opynoBaHue «Touka
o0opyI0BaHUEM» PocTa»)
bu6nmoreka [JOK
4 Yucteie BemecTBa 1 cMecH. CiocoObl 1 https://m.edsoo.ru/ff0d26ca
paszaeneHus cMecen (O6opyaoBaHMe «Toyka
Pocta»)
[TpakTuyeckas pabora Ne 2 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
5 «Pasnenenue cmeceit (Ha nmpumMepe 1 1
. (O6opyaoBaHue «Touka
OYHMCTKH TTOBAPSHHOW COJIN)»
PocTa»)
bu6mmoreka [IOK
6 A 1
TOMBLTL MOTICIYIbE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmoreka [IOK
(cMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 Br6moreka LOK

https://m.edsoo.ru/ff0d2a6c



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

(O6opyaoBaHue «Toyka

PocTa»)
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE bubmmorexa [JOK
YIPHOE Y https://m.eds00.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCTH bubmmorexa [JOK
pMmy:a. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHAYECKOro bubmuoreka [JOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Moib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
14 DU3NYECKUE U XUMUYECKUE SBICHUS. https://m.edsoo.ru/ff0d37fa
XuMUYecKast peakiusi (O6opynoBaHue «Touka
PocTa»)
15 [Ipu3Haky U ycaoBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MAaCChl BELIECTB. bubnmorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrruncneHus: KOJIU4YeCcTBa, MacChI
17 BEIIECTBA 110 YPAaBHEHUSM XUMUYECKUX bubmmorexa [TOK
t . P https://m.edsoo.ru/ff0d5708
peakuuit
bu6mmoreka [IOK
Krnaccudukanus XuMHUeCKUX peakiuii https://m.edsoo.ru/ff0d3f34
18 (coemuHeHwUs, pa3IOKCHHS, (O6opyaoBaHme «Touka

3aMeleHus, 0OMeHa)

PocTa»)



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-

bubmuoreka [JOK
19 sHIMKIoneaucT. O0o0IIeHnEe U
H a HUI https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMsl 3HaHUH
20 Konrponsnas padora Nel o reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHAE PEAKLIMN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razon. CocraB
21 Bo3ayxa. Kucimopon — sneMeHT u bubmorexa LOK
Ayxa. po https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
. bubmuoreka [JOK
du3nyecKre 1 XUMUYECKHE CBOMCTBA
https://m.edsoo.ru/ff0d4614
22 Kuca0poa (peakiiui OKUCIICHUS,
(O6opyaoBaHue «Toyka
ropenue). [Tousatue 00 okcumax
Pocta»)
Crioco0bl 1osTy4eHHs KUCI0po/ia B
23 J1a00paTOpHH U MPOMBIILIEHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ ekt xumuueckon
24 peaKIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKIIUIX
Tonnuso (HedTh, yroab U METaH).
25 3ar ﬂsﬁeli(neql)aos g a, CII0COOBI iro bubmotexa [JOK
P Ay, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTryeckast pabora Ne 3 o Teme bubmorexa HOK
% TToAVIeHNE H COBUDANIE KHCI . https://m.edsoo.ru/ff0d4ae2
OTyHeHHE COV PAHHe KUCIIOpOd, (O6opynoBaHue «Touka
W3YYECHHE €r0 CBOMCTB»
PocTa»)
97 Bonxopon — aneMeHT u mpocToe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4ddo
28 du3nYCeCKUe U XUMHYECKHE CBOMCTBA bu6mmorexa [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Bogopoja. [Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0
(O6opyanoBaHue «Toyka

PocTa»)

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

29 [ToHsITHE O KHCIIOTAX U COMISAX
(O6opyaoBaHme «Touka
PocTa»)

30 Crioco0sI Mosty4eHus BOJ0pOia B bubnnorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme bubmotexa [JOK

31 TToIVHeHIe 1 cOBHDANIE BOXOPOLA https://m.edsoo.ru/ff0d4f42

y N P HOPOAa, (O6opynoBaHue «Touka
M3Yy4YeHHUE €ro CBOMCTB»
Pocta»)

39 Mounsipablii 00BEM ra3oB. 3aKOH bubnnorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breraucienust 00bMa, KOJIMUECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmotexa [JOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU 00BEMY
Brrunciienus 00EMOB Ta30B 110

34 aBHCHMIO PEaKIIUM Ha OCHOBE 3aKOHA bubmotexa [JOK
7P .. peard . https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHMI Ta30B

bu6mmoreka [JOK

35 dusnueckue U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a

BOJIBI (O6opyaoBaHue «Touka
PocTa»)

36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bopa kak pactBopurens. HacsimeHnHbie bubnmorexa [JOK

1 HEHACBIIIEHHbIE pacTBOPhI. MaccoBas

https://m.edsoo.ru/ff0d5b40
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JI0JIsl BEIIECTBA B PACTBOPE

[IpakTrueckas pabota Ne 5 mo reme
«IIpuroroBiieHHE PaCTBOPOB C

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

38 . . o
onpeeaEHHON MacCOBOM J10Jiei (O6opypoBaHue «Touka
pacTBOPEHHOTO BEILIECTBA» PocTa»)

39 Kontpoinbnas padota Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuabl: cocTaB, KilaccupuKaIus, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonydenue u XMMUYECKUE CBOMCTRA

41 KI/ICJIyOTHBIX OCHOBHBIX ¥ aM()OTEPHBIX bubmmorexa [JOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
bu6nmoreka [JOK

42 OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIUS, https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa (O6opynoBaHue «Touka
PocTa»)
bu6mmoreka [JOK

43 [TonyueHnne n XMMU4ECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca

OCHOBaHHI (O6opyaoBaHMe «Touka
Pocta»)
bu6mmoreka [JOK

44 Kucnotsr: cocras, kinaccudukanms, https://m.edsoo.ru/ffOdfee2

HOMEHKJIaTypa (ObopynosaHue «Touka
PocTa»)
bu6mmoreka [IOK

45 [TonyueHnne n XMMU4ECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee2

KHCJIOT (O6opyaoBaHme «Touka
PocTa»)
46 Comu (cpemnue): HOMEHKIATypa, bubmmoreka [JOK
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CTIOCOOBI OJTYYCHHUS, XUMUYECKUE
CBOMCTBa

https://m.edsoo.ru/00ad9474
(O6opyanoBaHue «Toyka

PocTa»)

[Tpaktuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIbHBIX 3aa4 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

47
«OCHOBHBIE KJIACCHI HEOPTAHHUUECKUX (O6opynosaHue «Touka
COECIMHEHUI» PocTa»)
48 ['eneTnueckas cBs3b MEKy KJIaCCAMHU bubnnorexka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0001IeHEe U cUCTEMAaTU3ALMs 3HAHUN
m 1 https://m.edso0.ru/00ad9cb?2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX Bubmorexa ITOK
o P https://m.edsoo.ru/00ad9ela
COETUHEHNI
[1epBBIe MONBITKA KiIacCU(PUKALTHA
51 XI/Il\li)II/I‘IeCKI/IX 3JIEMEHTOB ?IOH}ITI/IC 0 bubmmorexa [TOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
52 Ileproanueckas cucTeMa XUMAYECKAX bubmmorexa LOK
p https://m.edsoo.ru/00ada52c
anemeHToB /1. . Menaeneena
53 Ileproasl, TPYIIIBL, TOATPYIIIEI bubmmorexa LIOK
PHOJIBL TPY » HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YeK
. bubnmorexa [JOK
55 aToMOB 35ieMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cucteMmsl [. 1. MenaeneeBa
Bubnmoreka IIOK
56 XapaKkTepucTuKa XUMHIECKOTO 1

https://m.edsoo.ru/00ada824
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9JIEMEHTA IO €ro MOJIOKEHHUIO B
[Tepuonuueckoit cucreme /1. 1.
Menpeneena

3nauenue [lepuoguueckoro 3akoHa s
pa3BuTUA HayKu U npaktuku. . W.

bubmuoreka [JOK

>7 MenneneeB — y4EHBIM, NIEJAror U https://m.edsoo.ru/00ada96e
IpaKIaHuH
bu6mmoreka [IOK
58 DJIEKTPOOTPULIATEILHOCT aTOMOB https://m.edsoo.ru/00adaab8
XUMUYECKHUX AJICMEHTOB (O6opyaosaHue «Touka
PocTa»)
bubmuoreka [JOK
59 Hormast xuireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasientHas monsipHasi XuMuaeckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMHUYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
bubmuoreka [JOK
63 OKHUCIUTETEHO-BOCCTAHOBUTEIIHHBIC https://m.edsoo0.ru/00adb076
peakuuu (O6opyaoBaHre «Touka
PocTa»)
64 OKucauTen 1 BOCCTAHOBUTEIU bubmorexa LHOK
https://m.edsoo0.ru/00adb076
65 Konrponsnas padora Ned o teme bubnnorexa [JOK
«CTpoeHue aToMa. XUMHUYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 PesepBubiit ypok. O6o0uieHue 1 bubnmorexa [JOK

cUcTeMaTH3alus 3HaHuH

https://m.edso0.ru/00adb33c
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67 PezepBublit ypok. O6001eHNE U 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBueiit ypok. O600mIeHNE U 1 bubnnorexa [HOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpposLIe
Tema ypoka KonTpoabsubie  IIpakTHueckue bp
n/m Bcero u3ydyeHust  oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoOMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMu4aeckoit CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme

5 «IToBTOpEeHuUE U yriayOiieHue 3HaHuiH 1 1
OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca»

6 Knaccudukanus xumMmudeckux 1 bubnnorexa [JOK
peaKLyii 10 pa3IndHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

. bubmuorexa [JOK
[ToHsATHE O CKOPOCTU XUMUYECKOM
https://m.edsoo.ru/00adbe9a
7 peakuuu. [IoHSITHE O TOMOT€HHBIX U 1
(OBopyanoBaHue «Touka
TeTEPOre€HHBIX PEaKIIMIX PocTa»)
bu6mmoreka [IOK
[ToHsiTHE O XNMHUYECKOM PAaBHOBECHH.
8 1 https://m.edsoo.ru/00adc28c

q)aKTOPLI, BJIMAIOIIHUEC HA CKOPOCTH

(O6opyaoBaHue «Touka



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adc28c

XUMHYECKON PEAKLIMK U MTOJI0KEHUE
XMMHYECKOIO PABHOBECHS

PocTa»)

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIBHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
. bu6mmoreka [IOK
Teopus 21EKTPOIIUTUYECKOU
https://m.edsoo.ru/00adcd68
10 nucconuanyy. CHUIbHEBIC B ClIa0bIe
(O6opyaoBaHue «Toyka
AIICKTPOJIUTHI
Pocta»)
bubmuoreka [JOK
11 P — https://m.edsoo.ru/00add448
yp peakit (O6opyaoBaHue «Toyka
Pocta»)
. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA KUCIIOT B
N . https://m.edsoo.ru/00add5d8
12 OCHOBaHUH B CBETE MPEACTABICHUN
5 - (O6opyaoBaHMe «Touka
00 DJIEKTPOIUTUICCKON JUCCOITUAITTI PocTa»)
. . bubnuorexa [JOK
XuUMHUYECKUEe CBOMCTBA COJICH B CBETE
. https://m.edsoo.ru/00add8b2
13 npejcTaBiIeHuit 00
. (O6opyaoBaHme «Touka
AIEKTPOIUTUYECKON TUCCOLIUAIIUU Pocra»)
14 [TorsiTHE O THAPONIM3E CONICH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATH3AIHS bu6mmoreka [JOK
3HAHHUI https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pemenne sxcrepruMeHTaNbHBIX bubmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTtponsHast padbora Ne2 o reme bubnuoreka [IOK

«9JIGKTp0JII/ITI/I‘-ICCKa$I JUcconuanus.

https://m.edsoo.ru/00addecO
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XVMHYECKHE PEaKIIUU B pacTBOpax»

O6H_[aﬂ XapaKTCPHUCTHUKA I'aJIOTCHOB.

18 XuUMHUYECKHe CBOMCTBA HA MMPUMEPE bubmorexa HOK
puMEp https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CossiHast KMUCIIOTA,
19 XHMHYECKHE CBOMCTBA, MOJTyYCHUE bubmorexa [JOK
' y ' https://m.edsoo.ru/00ade104
IpUMEHEHNE
[IpakTrueckas padora Ne 2 o reme bubmorexa LHOK
N https://m.edsoo.ru/00ade348
20 «[Tomy4yeHue CONSTHON KUCIIOTHI,
. N (O6opyaoBaHue «Toyka
u3y4yeHue e€ CBONCTB»
Pocta»)
Brrauciienus mo ypaBHCHHSIM
21 XUMUYCCKHX PCaKIIUM, €CIN OJIUH U3 bubmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapaKTepUCTHUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynist https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(DUKAIIMH CEPHI.
93 HaxosxeHue cepbl U €€ cOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
bu6mmoreka [JOK
24 CepoBo10pO1, CTPOEHHUE, https://m.edsoo.ru/00ade802
du3nYecKre U XUMUIECKUE CBOKWCTBA (O6opynoBaHue «Touka
PocTa»)
bu6mmoreka [IOK
Oxkcuppl cepsl. CepHasi KUCTIOTA,
N https://m.edsoo.ru/00adea28
25 (bu3HYeCcKre U XUMHUIECKHNE CBOMCTBRA,
(O6opyaoBaHme «Touka
MpUMEHEHNE
PocTa»)
26 XUMHUYECKUE PEAKIINH, JISKAIIHNE B bu6mmorexa [IOK
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OCHOBE TIPOMBINICHHOTO CII0co0a
MOJTyYCHUST CEPHOM KUCITOTHI.
XHUMHYECKOE 3arps3HEHNE
OKPY’KaIOIIEH Cpe/ibl COSTUHEHUSIMHU
cepol

Bruncienue MaccoBOM JTOJIU BBIXOJA

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

bubmuoreka [JOK

27
MPOJIYKTA PEaKIU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTUKa JIEMEHTOB
28 VA-rpynmnsl. A30T, pacpoCTpaHeHUE bubnnorexka [JOK
B IIpupoje, GpU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AmMMuak, ero pusndyeckue u
29 XHMHYECKHE CBONCTBA, MOJYICHUE U bubmorexa LHOK
' y https://m.edso0.ru/00adf004
MIPUMCHCHHE
[MpakTuueckas padora Ne 3 mo Teme bubmotexa [JOK
https://m.edso0.ru/00adf180
30 «[lomyueHne aMmmMHaKa, U3y4eHHe ero
N (O6opyaoBaHue «Toyka
CBOICTB»
Pocta»)
bu6mmoreka [JOK
31 A30THas KUCI0TA, €€ Pru3nueckue u https://m.eds00.ru/00adf306
XUMHUYECKHE CBOHCTBA (O6opynoBaHue «Touka
PocTa»)
Hcnonp30BaHre HUTPATOB U COJICH
bu6mmoreka [IOK
aMMOHHMSI B KQUeCTBE MUHEPATbHBIX
. https://m.edso0.ru/00adf518
32 ynoOpeHuit. XuMudyeckoe
. (OBopyanoBaHue «Touka
3arpsi3HEHUE OKPYKAIOIIEH CpeIbI PocTa»)
COCIMHEHUSIMU a30Ta
33 dochop. Oxenn pocdopa (V) u bubnrorexa [JOK

docdopHas kucnota, pusndeckue u

https://m.edso0.ru/00adf68a
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XUMHUYCCKUC CBOﬁCTBa, IMOJIYUCHHC

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHEPATbHBIX YAOOPECHUH.

bu6mmoreka [IOK

34
3arpsisHeHUE TPUPOIHON CpPEbI https://m.edsoo.ru/00adfc20
docharamu
Yriepon, pacupocTpaHeHHUE B
35 npu ine gnsnzecfl)/le 1 XUMHUYECKHE bubmorexa LHOK
PEPOAE, https://m.edso0.ru/00adfd9c
CBOMCTBa
Oxkcuppl yraepoaa, ux Gpuandeckue u bubnuorexa [JOK
36 XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHUE TTPOOIIEMBI, (O6opyaoBaHue «Touka
CBsi3aHHBIE ¢ OKcH0M yriepoaa (1V) Pocta»)
bubmuoreka [JOK
. https://m.edsoo.ru/00ae006¢
37 VYronbHast KUCIO0Ta U €€ CONn
(O6opyaoBaHWe «Toyka
Pocta»)
[IpakTuueckas pabora Ne 4 o Teme bubnuoreka [IOK
38 "[lony4yenue yriaekuciaoro rasa. https://m.edsoo.ru/00ae027e
KauecTBeHHast peakius Ha KapOoHaT- (O6opynosaHue «Touka
uoH" PocTa»)
[TepBoHaYaTEHBIC TOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [TOK
P https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yTIIepoaa
bu6mmoreka [IOK
40 Kpemuuii u ero coequHeHHs
P A https://m.edsoo0.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue bubnuorexa [IOK
41 JKCIIEPUMEHTAJIBHBIX 33724 110 TEME https://m.edsoo.ru/00ae0bf2

«BaxHeHIime HeMeTaJIbl U UX
COEIUHEHUSI»

(O6opyaoBaHme «Touka
PocTa»)
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KonTtponsHast pabora Ne3 o reme

42 «BaxkHele HeMeTauIbl U UX bubmorexa OK
https://m.edsoo.ru/00ae0e18
COCITUHCHUS»
OO6m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
MEeTaJINYeCKas KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJLJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

44 DIIEKTPOXUMHUUECKHAI PSII bubnmorexa LOK

p . p https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crocoObl MOTydeHHs
bu6mmoreka [JOK
MeTasnoB. CriiaBel. BeauciaeHus mo

45 ABHEHIAM XUMIIECKIX DeAKLI https://m.edsoo0.ru/00ae1156
yp PCAKIIH, (O6opyaoBaHue «Touka
€CJIM OJTMH U3 PEareHTOB COJIEPKUT PocTa»)
pUMecH

46 [TonsiTHE O KOPPO3UH METAIIIOB bubmorexa [JOK

PP https://m.edso0.ru/00ae1278
bu6mmoreka [IOK

47 €JI0YHEIC MCTaJIIbI
i https://m.edsoo.ru/00ae14b2

48 OKcuaBI ¥ THAPOKCHUJIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

49 [Ienouno3eMeIbHbBIE METAIIBI — https://m.edsoo.ru/00ae15e8
KaJIbIIUM U MarHui (OBopyanoBaHue «Touka

PocTa»)
. bubmuorexa [IOK

50 Baxueinme coefuHEHNS KaJIbIIU 1

https://m.edso0.ru/00ael15e8
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O00011eHHE U CUCTEMATU3ALUS

51 .
3HaHUU
JKécTKoCcTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
52
YCTPaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 mo Teme bubmorexa [JOK
53 "IKECTKOCTE BOTH! H METOIH &8 https://m.edsoo.ru/00aelae8
" (O6opyaoBaHue «Toyka
yCTpaHEHUS PocTa»)
. bubmuoreka [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOHCTBA OKCHA U bubnuorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o Keseso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATH3AIHS
3HAHHUU
[TpakTuyeckas padora Ne 7. Pemenue bubnnorexa [JOK
59 JKCIIEPUMEHTAJBHBIX 3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«BakHEWITEe METAJUTBI i HX (O6opyaosaHue «Touka
COCTMHCHUS» PocTa»)
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIINii, €CIH OJNH U3
60 peareHToB J1aH B U30BITKE UITN bu6mmoreka [JOK

COJICPXKUT IPUMECH. Berancienus
MacCOBOM J0JM BbIXOJ1a MPOIYKTa
peakiuu

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O00011eHHE U CUCTEMATU3ALUS

61 . 1
3HaHUU
KonTponpHas padora Ned o Teme

62 «BakHeWIue METauTbl U UX 1
COCTMHEHUSI»

63 BemiecTBa u maTepuaisl B 1 bubnnorexa [HOK
IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK

64 XHUMHYECKOE 3arpsA3HEHUE 1 https://m.edsoo.ru/00ae4270
OKPYXaIOIIEH Cpeabl (O6opyaoBaHue «Toyka

Pocta»)

65 Ponp xumuu B pemennun 1 bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK

66 . 1
CHUCTEeMaTH3auus 3HaHUN https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O60011IeHNE 1 1 bubmmorexa [JOK
crucTemMaTu3alys 3HaHUN https://m.edsoo.ru/00adb33c

68 Pesepsublit ypok. O6001u1IeHNEe 1 1 bubnnorexa [JOK
cUCTeMaTU3alus 3HaHu! https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Xumus, 8 kimace/ Pymsutuc I'.E., ®enpaman @.I°., AKinoHepHOE 00IIECTBO
«M3parenbcTBO «lIpocBenieHne»
» Xumus, 9 kirace/ Pymsutuc I'.E., ®enpaman @.I°., AKInoHepHOE 00IIECTBO

«3narenbcTBO «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Xumus : ypoku B 8 kiacce : mocoowue st yunrens /H. H. Tapa

Xumust. ypoku B 9 kimacce : mocooue mis yuurenst /H. H. 'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/
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