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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUA
COCTaBJicHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHO TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denepaibHON paboyeil mIporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUs Y4EOHOTO npeaMeTa « XuMUsDH)
B 00pa3oBaTeNbHBIX opraHm3aiusix Poccuiickoit denepanuu.

[Iporpamma 1mo Xxumuu Aa€T TPEACTABICHHE O LENAX, OOUIEH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, YCTaHaBJINBAECT o0s3aTeNbHOE peaMETHOE CoJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHUE IIO
pazienaM M TEeMaM IMPOrpaMMbl IO XHMHUH, OMNPEENAeT KOJWYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUSI XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaloluXCsi, OIpeAeNseT BO3MOXKHOCTH TIpeaMeTa s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE IIeJIeil U3y4eHus MpeaMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIIbHOW JEATEIBHOCTH OOYYalomierocs I10 OCBOCHHIO
y4e0HOT0O Co/IepKaHUSI.

3HaHUWE XWUMHUHU CIYKUT OCHOBOM [ (POpMHUpPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocs, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHEU MPEJCTABICHHUS O B3aUMOMPEBPAICHUIX
PHEPTrUd M 00 DSBOJIOIMHU BEIHICCTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aJbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, DHEPTreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiu3allii  BO3MOXXHOCTEW 1T CaMOpa3BUTHS U
dbopMupoBaHUs KYJIbTYPhI IUYHOCTHU, €€ 00111el U (QYHKIIMOHATIEHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJICHUS M TBOPYECKUX CITOCOOHOCTEH
OOy4aromuXxcsi, HABBIKOB HX CAMOCTOSTEIbHOW  Yy4eOHOW  JCSITeILHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaKk B
MOBCEHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATHLHOM e TEIIbHOCTH,

3HAKOMHUT CO CHENMU(GUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBa€T OCHOBBI
LEJTOCTHOTO B3MJIsiia HA €IMHCTBO MPUPOJBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K IIPUPOAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbple HampaBlieHHs B OOYYEHHM XHMHH OOECHEYMBAIOTCS CHEU(PUKON
colepKaHusi  yueOHOro  mMpeAMeTa, KOTOpBIM  SIBISIETCA  MEJaroruyecku
alalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUU Ha ONPEICIEHHOM JTare eé
pa3BUTHSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM UM HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHus MpPOrpaMMbl IO XUMHHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoaepikaHue CKIaAbIBAETCS U3 CHCTEMBI
IIOHATUN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPTraHHM30BaHbl 1O MPHUHLMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHMS O CTPOEHUHN aTOMa U XUMUYECKOU CBSI3U;

— TpencTaBleHUd 00 AIEKTPOJUTUYECKON OHUCCOLMAlMMd BELIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OJHOIO
YPOBHSI K JpPYyroMy, BBINONHAS (YHKIUH OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOYKHOCTEU IPAKTUYECKOIO0 NMPUMEHEHUs U MOJy4ECHUS
M3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HDOPMHUPOBAHUIO
IIPEICTABJICHNUS O XUMAYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METO/JaM IO3HaHUs B Hayke. M3ydeHHe XHMHHM NPOUCXOIUT C MNPUBJICUYECHHEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaloUUi MUP,
«buonorus. 57 kinacce» u «duzuka. 7 Knacey.

[Ipy wu3yyeHHH XUMHUM TPOUCXOAUT (OopMUpOBaHME 3HAHUH OCHOB
XMMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YEJIOBEKA M KAK OJHOI0 M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpBI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XHMHYECKHUX
3HAaHUN — BaXHEUIINUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKESHUM,
JOCTYNHBIX OOOOIIEHUH MMPOBO33PEHUECKOIO XapakTepa, S3blka HayKd, B



OpUOOLIEHUM K HAy4YHbIM METOJaM T[O3HaHUS TMpU H3YyYEHUU BEUIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUHU M PA3BUTHUU MTO3HABATECIIBHBIX YMCHHUU H
UX TPUMEHEHWH B Yy4eOHO-MO3HABATEIbHON U Y4eOHO-HCCIEAOBATEIHCKOM
JESITEIbHOCTH, OCBOCHUHM MpPaBHJI 0O€30macHOro oOpaiieHus ¢ BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:

— (¢GOopMHUPOBAHHE HWHTEIIEKTyaJlbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HamnpaBJICHHOCTh OOy4YeHHST Ha  CHCTEeMaTHYEeCKOe MPUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I103HABATEIbHOU JIESITEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHus, (GOPMHUPYIOIIUM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecIredeHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE ISt
Pa3TUYHBIX BUOB ICITCIBHOCTH;

— (opmupoBanue oOmEeNd QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM UHCJE YMEHHUHA OOBSICHITH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIEro MHpA, WCIOJB3Yysl 3HAHUS W ONBIT, MOJTYYEHHBIC TPHU HU3yYECHUU
XUMHUH, TPUMEHITh HMX TMPU PEIICHUH MpoOJeM B IOBCEIHEBHOW KU3HU U
TPYAOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHEe Yy OOYYAOIIMXCS TyMaHUCTUYCCKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTHUCCKH
1eeco00pa3HOro TOBEICHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IENSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MUIS M HANPABICHHOCTH AAbHEHIIIETO
oOy4eHHUS.

OOmiee YMCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00IIIeTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHauyaibHbIE XMMUYECKHE MOHATHS

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemjecTBa. DU3WYECKHE CBOMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTue 0 MeTojax mo3HaHWsSI B XUMHUU. UMCThIE BElIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHE dJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmysna. BajJeHTHOCTH aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHMs. Kiaccudukarus
XUMHUYECKUX PEeaKIUi (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIIeHUs, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBWIaMu padOThl B JIabopaTopuu U
npuéMamu oOpaieHus: ¢ JabopaTopHbIM 000pYyIOBaHUEM, U3YUEHUE U OMUCAHUE
(bu3nYecKuxXx CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAILIMS BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTOW) SIBJICHUM, HAOMI0ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pazyioKeHHE THIPOKCHUIA
menu (II) mpu HarpeBaHuM, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiiu meau (ID),
U3Y4YeHHUE CIOCOOOB pa3JeiCHHUs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MMOBApEHHOM
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 33aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJICd MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

BaxHelline npeacTaBUuTe M HCOPraHUYECKUX BellleCTB

Bo3agyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopon — 3J€eMEHT U MPOCTOE
BelecTBo. Haxoknenuwe kucimopoga B MHpUPOAE, (PU3MYECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxkcupabl. IIpumenenue kucinopona. CrocoObl



MOJIyYeHHUs] KuUcIopoja B JjabopaTopud U MHpombiluieHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACIOPOaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MApHUKOBOTO d(deKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Mosnsipubiii - 00b6éM  Ta30B. Pacu€Thl TO XUMHUYECKHMM  ypaBHEHUSIM.

dusnueckne CBOMCTBA BOoabl. Boga kak pacTBoputenb. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BeIIeCTBAa B pacTBOpe. XUMUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMSI.
Ponp pacTtBOpoB B Ipupozie U B )KU3HH 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxkanus neopranudeckux coenuHenuil. Oxcuanl. Kiaccuduxanuys
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHbIE, aMQOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue M XUMHUECKHE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuii. PU3NYECKHE WM XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenkiatypa coneid. @U3nyeckue U XUMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue conem.

['eHeTnyeckas CBsI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCTUHECHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3/IyXe, MTOIYyUYECHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHUE CBOWCTB KHUCIOpOAa, HaOII0IeHNE
B3aUMOJCUCTBUA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus: (Mokapa), O3HAKOMJIEHHE ¢ oOpa3liaMu OKCHJIOB H
OMKMCAHWE WX CBOMCTB, TMOJydYeHHE, COOMpaHWe, pACIO3HABAHUE M W3yUCHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojercTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOJeHHUE O00pa3lloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOABI C METAILIAMHU
(HatpyeM ©  KanblueM) (BO3MOXXHO MCIIOJb30BaHUE BUAEOMATEPHUAIIOB),



UCCIIEJIOBaHME O00pa3lloB HEOPraHMYECKHUX BEIIECTB paA3IMYHBIX KJIACCOB,
HaOII0/IeHNE U3MEHEHHSI OKPACKHA WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumojeictBusa okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIIOTHI,
KUCJIOT € METAJUIaMH, DPEAKIUN HEUTPAIM3ALMM, IIOJyYEHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOIO METaJla IPYTMM M3 PacTBOpPA COJH, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHedmme KiIacChl HEOPraHWYECKHX
COEIMHEHHI.

Ilepuoguvecknii 3axkoH u Ilepmonmuyeckas cucreMa XMMH4YECKHX
yaemenToB JI. U. MenpgeneeBa. Ctpoenue aroMoB. XHMHMYECKasi CBSf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIUH

[lepBple MOMBITKM KiIaccU(UKAMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
TPYIIAaX CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJTOYHO3EMEJbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEpPHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ilepnonnuecknii 3akoH. [lepuoanueckas cucreMa XUMAYECKHUX JIEMEHTOB /1.
U. MengeneeBa. KoporkonepuonHas W JAJUHHONEpPHOAHAs  (OpPMBI
[Tepronnueckoii cucrembl xumuueckux annemMeHToB [[. M. Menneneesa. Ilepuomas
u Tpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPHONA U
IPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[lepnognueckorn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoit CUCTEMbI XUMUYECKUAX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. . . MenneneeB — yd€HbI U
IPaX<J1aHUH.

Xumuueckass cBsa3b. KoBaneHTHass (mosiipHas M HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHATEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tpouecchl OKUCIEHHS U BOCCTAaHOBJIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJCICTBUE
IUAPOKCUIA LHMHKA C pPAacTBOPAMHM KHUCJIOT M IIEJNOYEH, MPOBEICHHE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCINUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNS ).

Mesicnpeomemmuoie céazu



Peanuzanusi MEXOpeIMETHBIX CBS3€M MpU HM3YyUYCHHMHM XUMHHU B 8 Kiacce
OCYIICCTBJISICTCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK Y MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JJIsl OT/ICIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHBIE TOHATHA: HAYYHBIA (PakT, THUMOTE3a, TEOPHUs,
3aKOH, aHAJM3, CHHTE3, KiIaccuuKamus, TMEePUOIUIHOCTh, HAOJIOICHUE,
AKCTIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusnka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (pM3WdecKrue BEITMYHHBI, ¢IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COHIIE.

buonorus: hotocunTes, ApIxanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpAIbI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKAasl peaKIus

[Tepuognuecknii 3akoH. [lepuoauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalaus, KaIbUsi U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUMBI KPUCTALTMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMA4eCcKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTEMEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKUE
YpaBHEHUSL.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOW peakmuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsITHe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. Iloustue o karanuse. [lonsatue o xumuueckoMm paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XUMHUYECKOM PEAKIUH M TIOJIOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  pPEaKIMU,  JAJCKTPOHHBIM  OaiaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHON  pEaKIIMH. CocraBiieHue  ypaBHEHHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HCHOJBb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus NEKTPOAUTUUECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEAIEKTPOJIHTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUAAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun noHHoro oOMeHa. Y clioBUs MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNA 00 3ICKTPOTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEIIIECTB — METAJIOB W HEMeTawioB (rpadura W amMasa), CIOKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peakiuu
OT BO3JEUCTBUSL PaA3IUYHBIX (PAKTOPOB, MCCIECIOBAHUE AJICKTPOINPOBOJIHOCTU
pacTBOPOB BEIIECTB, IMPOLECCAa OUCCOUMAIMU KHCIOT, IIEJIOYEe U  COJIeH
(BO3MOXXHO ~ HCHOJB30BAHME BUJEO MaTEpHANOB), MPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOIINX —~ MPU3HAKM  TPOTEKAHWsS  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue ocajka, BbIACICHHUE Ta3za, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUI
(ropenue, peakiuu pasioKeHHUs, COCIUHEHMs ), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOILIBKO KAYECTBEHHBIX pPEAKIMWA HAa HOHBL, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemerajuibl 1 MX cOeIMHEHMS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€eHOB. XWMHMYECKHME CBOWMCTBA Ha TMPUMEPE  XJIOpa
(B3auMMOJIeHiCTBUE C MeTa/llaMH, HEMeTaJulaMH, IerodamMu). XIJIOPOBOJIOPOI.
CossiHass KMCIIOTAa, XMMHUYECKHUE CBOMCTBA, MOJydyeHHUE, NnpumeHeHue. JlelicTBue
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YeJIOBeKa. BakHeWlnme XJIOpUAbl U HX
HAaXOXJICHUE B MPUPOJIE.

O6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue u ¢GU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, (QU3UYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
MPEACTaBUTENS KJacca KHUCIOT u crneruduyeckne). XUMHYECKUE PEaKINH,
JeXalnue B OCHOBE MPOMBIINUICHHOTO CHOCO0a TMOMYYEHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoii KHCIOThL. COM CEPHOM KUCIOTHI, KAYECTBEHHAs pPEaKIUs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIMHEHHN B MpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpefpl COEAMHEHUSMHU CEpbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 3y1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
busnueckue u xumMudeckue cBoiictsa. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MOJydeHne U nmpuMeHeHue. Coiau aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ mojyuyeHue, (Pu3nueckue M XUMHUYECKHe
CBOMcTBa (0OIIME Kak TMpEACTAaBUTENS Kilacca KUCIOT M CHelupUYecKue).
Hcnonb3oBaHne HUTPATOB M COJIEH aMMOHHUSI B KadyeCTBE MMHEPAJbHBIX
ynoopeHui. XuMHU4€ECKOe 3arpsi3HEHNE OKPYXKAIOUIEH Cpelibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3JyXa, IMOYBBI U BOA0EMOB). Docdop,
altoTponHele Moaudukanuu (ocdopa, puznyeckue M XMMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u hochopHas kucinoTa, Gu3NIECKre 1 XUMUICCKUE CBONCTBA,
nosryuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTENEHHU  OKHCICHUS.  YTIIIEpOJd,  aJUIOTPOIIHbIC
Moau(dUKALIUKM, PACIPOCTPAaHEHUE B TPUPOJAC, (PU3HMUYECKUE U XUMHUYECKUE
cBoicTBa. Ancopouus. Kpyroopot yriaepona B npupojae. OKCUbl yriaepojaa, ux
dbuznyeckue M XUMUYECKUE CBOMCTBA, JCHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIyYCHUE W TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1100anbHOTO TMOTEIUICHWS KJIMMaTa, ITapHUKOBBIN
s dekt. YronapHas KuciaoTa ¥ €€ cou, X PU3NUYECKUe U XUMHUYECKHUE CBOICTBA,
noiyyeHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CETHCKOM
XO3SMCTBE.

[lepBoHaUaNbHBIE TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, STWIEH, alleTUJICH, YTaHOJ, TIUIIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOIHBIM Tra3, HEPTH),
NPOAYKThl UX mepepaboTku (OEH3UH), UX POJIb B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U X
poJii B KM3HM 4YeJoBeKa. MaTepuaibHOE €IMHCTBO OpPraHUYECKUuX U
HEOPTraHWYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnueckue MU XUMHUYECKHE CBOWCTBA, TNOJIY4YE€HUE U
npuMenenue. CoenuHeHuss KpemHHss B mpupoje. OOmme mnpeactraBieHuss 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKATHI, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHelllie CTpOUTENbHBIE MaTepHAIbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMbl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

H3y4YeHUE 00pa3I[0OB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPHUA-UOHBI M HAOJIOIEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTpaKarolre (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJMHEHHMH (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB),
O3HAKOMJICHHE C oO0pa3iaMyd XJOpUIOB (TaJOTCHHIIOB), O3HAKOMIICHHE C
oOpasilamu  cepbl W €€ COCIUHCHHSIMH  (BO3MOXXHO  HCIIOJIh30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE Tpoliecca OOYTIMBAHUS caxapa MoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBlIeHHON CEpPHO KUCIIOTHI, TPOBE/ICHNE KAUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH W HaOJI0JIeHHE NpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoiicTBaMH a3oTa, (ochopa M MX COEAMHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOpEeHUIA, TTOIyYCHHE,
coOuWpaHue, pacro3HaBaHME€ M U3YYCHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHHUE MPU3HAKOB
UX IPOTEKAHMUsI, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOKHO WCTIOJIb30BAHUE BHUJICOMATEPUAIOB), W3y4YCHUE MOJIeIen
KPUCTAJUIMYECKUX PEmETOK anmasa, rpaduta, QymiepeHa, O3HaAKOMIIEHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U WU3YUYCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlUil Ha kapOOHAT U
CUJIMKAaT-UOHBl M W3YYECHHE IMPU3HAKOB MX IIPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKLIMEN CHJIMKATHOM ITPOMBILUJIEHHOCTH, PEUIEHHE JKCIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 1 MX COeIMHEHMSI

OO01mast xapakTepuCTHKa XUMMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosiokeHus B llepuommueckon cucreme xumuyeckux odiemeHtos [ .
MenaeneeBa u crpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTtanmnuueckas CBs3b U
METaJUIMYECKass  KPUCTaJUIMYecKas  pemeTka.  ODJNEKTPOXMMHYECKUH P
HaIpsHKEeHUN MeTaiwioB. PU3NYECKre W XMMUYECKHE CBOMCTBA MeTauioB. O01me
CIOCOOBI TIONTy4deHUs: MeTauioB. [loHSATHE O KOpPpO3WM METauioB, OCHOBHBIC
crocoObl 3aluThl WX OT Kopposuu. CmiaBel (CTadb, YYTyH, IIOPATFOMUHHM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTaipl: nookeHUE B llepuognueckon cucrteMe XMMHYECKUX
sanementoB JI. M. MeHaeneeBa, CTpO€HHME WX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
du3nyeckre U XMMHYECKHE CBOMICTBA (Ha mpuMepe HaTpus U Kaius). OKcuabl U



TUJIPOKCUNIBI HATpusi MW Kainus. [IpuMeHeHue WIENIOYHBIX METauIOB M HX
COCIUHCHUH.

[[lenoyHO3eMENBHBIE METAJUIBI MAarHud W KaJIbLMWW: IIOJIOKCHUE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB JI. M. MenneneeBa, crpoeHue
WX aTOMOB, HaxOXJeHue B npupojie. Guznueckre 1 XMuMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxuelmive coequHEHHS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJroMUHUN: TIo10keHKE B [Ieproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOCHHE aroMa, HaxXOXICHUE B Ipuponc. PU3UYECKUE U
XUMHUYECKHE CBOMCTBa amoMUHUA. AMGPOTEpHbIE CBOICTBA OKCHIA U THAPOKCUAA
aJIFOMUHUSL.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aToMa, HaxXOXJI€HUE B mpupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCuabl, THAPOKCH B U cou kene3a (II) u xkenesza
(IIT), nx cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJIEUCTBUA OKCHJIA
KJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJle3a B KUCIOPOJE
(BO3MOXKHO  HCMOJIb30BAHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIUM HA MOHBI: MarHus, Kajbl¥s, AJIIOMUHHS, [IUHKA, JKEJIe3a
(IT) u xeneza (I1I), meau (I1), HaOIrOEHUE U ONKCAHKE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAaMU HaTpusi, KaJlus W Kajidbluid (BO3MOXHO HCIOJb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCUA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3aJ1ad 10 TeMe «BaxkHeume
METAaJlJIbl U UX COCAMHCHUS.

XuMus 4 OKpY:KawIas cpeaa

Bemectsa u Marepuanbsl B TNOBCEIHEBHOM XU3HU 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMMUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAIoUEH cpeanl (MpelesbHast JO0MyCcTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JI0THYECKUX
pooJIeM.

Xumuueckuu IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuabl).

Mesricnpeomemnmnuie cea3u



Peanuszanus MeXnpeIMeTHBIX CBsI3e€d NpU M3YyYEHUMM XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK YU TOHATUMN, SBJSIOUIMXCA CUCTEMHBIMU JI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAY4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuuKaluus, TMEePUOAUYHOCTb, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, IaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, D3JCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYNA, SJICKTPUUYECKUN 3aps], MPOBOJHUKH,
NOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIMUECKAs
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢dorocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEpAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHHsS XUMHHM B €IMHCTBE y4YeOHOU U
BOCIIUTATEIBLHOUN JIEITEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT IpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YUYaIOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJCTBOBAThCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALMN U
pacIIMpPEHUE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIIMTAHMSI:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYCHHUS XHUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(oOpMaiuei o
MEPEIOBbIX JTOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTCUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUS] O COLMAJIbHBIX HOPMAaxX M TPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH JIEATEIBHOCTH TIPH
BBITIOJTHEHWH Y4YeOHBIX, ITO3HABATEIBHBIX 3aJiad, BBIMOJHCHUH XUMHUYECKHUX
HKCTIIEPUMEHTOB, CO3aHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOM NESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJECHWE W TIOCTYNIKM CBOUX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 O3HAHMSA:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUS O BEIIECTBE M XMMHYECKOM PpEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABIISIIOIINE
OCHOBY JIJIsi TIOHMMAaHUsI CYIIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aMMOCBSI3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHEHHS HAOJFOJAEMBIX IPOILIECCOB M SBIICHHH,
MO3HaBaTeIbHOM, MHGOPMAIIMOHHONW M YWUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Yy4eOHBIMM TEKCTAMH, CIIPAaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH(YOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YCHHUS B
JaJIbHEMIIIEM;

4) popmupoBaHusi KYJbTYPbI 3/I0POBbSI:

OCO3HAHHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0POBBI 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroJisi, HAPKOTUKOB, KYpEHHUS),
HEOOXOAMMOCTU COOJIOJIEHUs TpaBWJ O€30MacCHOCTH MpuU  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TpyA0BOIr0 BOCIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccrii U Tpyia pa3IuyHOTo poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHHUS NPEAMETHBIX 3HAHUM 1O XUMHUHM, OCO3HAHHBIA BBIOOP
WHUBUyaIbHON TPAEKTOPUU MPOAOKEHUS 00pa30oBaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npo(eccuoHaabHON NESITEIFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aalITUPOBATHCS B TPOPECCUOHATILHOM CpeJIe;

6) ’K0J10rH4eCcKOro BOCIMTAHNUA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HMCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHMUSI, TOHUMAHUE 1IEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICHXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MPU PabOTe C BEIIECTBAMU, a TAK)KE B CUTYyaIUsX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAKOIIEU NPUPOJHOU CPEAOU, IS TTOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TIJI00AJLHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTel WX PEeIIeHUs MOCPEICTBOM METOJIOB XHWMHH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocrtaBe wmeTanmpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE TS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, TEOpus,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAay4YHOM KapTHHE MUpA, U YHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBIE oOOecrmednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JICATCIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUS HCIMOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUICHUS TPHU OCBOCHHUH
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHUM (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITHUSMH), UCIOJIb30BATh
MOHATHS 711 OOBSICHEHUS OTJICTBHBIX ()aKTOB U SBJICHHM, BEIOMPATh OCHOBAHUSI 1
KpUTEpUU ISl KJIACCUPUKAIIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIIHi,
yCTaHaBJIMBATh MPHUYUHHO-CIICICTBEHHBIC CBSI3M MEXIy OOBEKTaMH H3Y4YeHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHIYKTUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHUH),
JieJaTh BBIBOABI U 3aKJIIOUCHUS;

YyMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUs TMOHATUS (MPEIMETHBIE U
MeTanpeIMETHbIC ), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yEMbIE B XUMHH,
peoOpa3oBbIBATh MUPOKO MPUMEHIEMBIE B XUMUHM MOJICIIbHBIC TPEJCTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI DJIEMEHTa), XHMHYeckas (opMyna M ypaBHEHHE
XUMHUUYECKON peakly — MPH PEIICHUH y4eOHO-MT03HABATENbHbBIX 33/1a4, ¢ YYETOM
ATUX MOJICTBbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIECTB U XUMHUYCCKUX PEAKIIHH,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, INPUYMHHO-CIICJICTBEHHBIC CBSI3M W
MPOTUBOPEYUMS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble ucciienoBareibCKkue AeiicTBUA:

YMEHHUE HCIIOJb30BaTh IMOCTABJIICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI I (OPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OPraHU3AIlMd W IIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIECAOBAHUS, COCTABIATh OTYET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh M MHTEPHPETHUPOBATH HHOOPMAIIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHSATh Pa3IMyHble METOIbl U 3alpPOChl IPHU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX IS BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOIO TUMA, IPUOOPETEHUE OIbITa B
o0JacTd UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeCcTaBICHUS HHGOPMAIIIK U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd HECIOXHBIMH CXEMaMH, JuarpaMMami,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AHAJIM3UPOBaTh B IIpollecce YYEOHOW U
UCCIIEIOBATENLCKON JIEATETbHOCTH MH(POPMAIIUIO O BIMUSHUU MPOMBINIJICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXaroLEHd NPUPOIHON
CpEIBbI.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ€ Jauanora W (WJIM) JIUCKYCCHHU) TIO
CyLIECTBY  OOCYKJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOH 3a/1a4u;

YMEHUS  NPEJICTaBIATH  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEJIBHOU
JEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (Ja0OpaTOPHOTO OIbITa,
1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYOHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MpoOJeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COTJIacCOBAaHUS
no3uuui (00cyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHALIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1eHiCTBUSA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIU ACATENbHOCTH, IIJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTD, BBIOUpaTh Hanbosee 3GeKTUBHbIE CIIOCOOBI pelieHusl YUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEWCTBUM NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUSI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILIECTBaX MU pEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPE3yJIbTaTa 3asBICHHOW LIE€JH, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJdbTaTOB IO OCBOEHHUIO 0053aTENIbHOTO
COJIepKaHMs, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOM pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYalOUMMHUCA HAy4HbIC 3HAHMS, YMEHUS U CIOCOOBI



neucTBul, crnenuduueckue IS IpeAMeTHONM o0jactu  «XUMHUS», BHUJIBI
JIEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HMHTEPIPETALUU,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiry oOydenust B 8 kiacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMUMHUYECKHX IOHATHI: aTOM, MOJIEKYIIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOJAHOPOAHAs), BAJICHTHOCTb, OTHOCUTEIbHASI AaTOMHAsI U
MOJICKYJISIPHAs Macca, KOJMYECTBO BENIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCOVMHEHUS, PEAKIMU PA3JIOKECHUSA, PEAKIUMU 3aMEIICHUs, PpPEaKIuu
0oOM€Ha, HK30- U PHJIOTEPMHUYECKUE PEAKINH, TEIIOBON 3(PpPeKT peakunu,
AIpO aToMa, JJIEKTPOHHBINA CIIOM aroMmMa, aToMHas OpOUTalb, PaJNyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS U HEMOJSpHAs KOBAJIECHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KATUOH, aHWOH, PacTBOpP, MAaccoBasl JI0Js BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH ITU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMUKY JJIsI COCTaBJIeHUS (HOpMyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENeHb  OKWUCIICHHS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COEAUHEHUW IO
dbopmynam, BHUJ XUMHUYECKOW CBsA3M (KOBAJICHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbIci Ilepunomnueckoro 3akoHa JI. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJioxkeHus B [lepmoamyeckoil cucreme,
3aKOHOB COXPAHEHUsSI MaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabiuuHyio Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3juyaTh TIIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpynmna)», mansie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucremMa XmMmudeckux odiemenroB JI. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKHUX [MPEBpAICHUI B
Pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W  MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 1o (opmyle
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MIPUMEHSITh OCHOBHBIC OINEpPAlMM MBICIUTENIBHON JEATeIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, O0OOIIECHUE, CUCTEMATHU3AIIMIO, KIacCHU(UKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — [JI1 U3Y4YCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBbIE METOIbI
NO3HAHUA — HAONIOAEHUE, W3MEPEHHE, MOJEITUPOBAHHE, HKCIEPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

ClieoBaTh  TpaBWJaM  TOJb30BaHMSI ~ XUMHUYECKOM  TOCYAOM U
7abopaTOpHBIM  000pY/IOBaHMEM, a TakKe TNpaBWiIaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OINBITOB MO TOJYYEHUIO W COOUpPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJMOpOJa M KHUCIOpPO/AA), MPUTOTOBJICHHUIO
PAaCTBOPOB C OMNPEACIEHHOM MAacCOBOW JI0JIEM PAaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBI0 MHANKATOPOB
(;rakmyc, dhenondraient, METUIIOPAHXK U JIPYTHE).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIMUXCSI YMEHUI:

PaCKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKUX IOHATHW: XWMHUYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, ITPOCTOE BEILIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XMuMUUYecKasi CBs3b, TEIIOBON 3ddexT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaJu3arop, XUMHYECKOE paBHOBECHE, OOpaTHUMblE U



HEOOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHCICHME UM  BOCCTAaHOBJICHUE,
alyoTponus, aMmpOTEpPHOCTh, XUMUYECKash CBS3b (KOBAJCHTHAs, WOHHA,
METaJIMYEeCKas), KpUCTAINIMYECKasi pemerka, KOppo3us METaJUIoB,
CIUIAaBbl, CKOpPOCTh XUMHYECKOM pEaKUHUH, MPENeIbHO TOIMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX [MOHATHN U
MIPUMEHSThH 3TU NOHATHSA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOopMyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIU;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o (dopmyiaM, BUJ XUMHUYECKOM
CBsI3W (KOBaJICHTHAs, MWOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyie, xapakTep cpeibl B
BOJIHBIX PACTBOPaX HEOPTraHMYECKUX COCAUHEHUMN, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. WM. Menaeneesa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHUE: ONHUCHIBATH W XapPaAKTEPU30BATH
Tabnuunyo Gopmy [lepuogudeckoid CUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHasg mnoarpynmna (A-rpynma)y U «mobouyHas
noarpymnmna (b-rpymnma)», manbie ¥ OOJbIIHE MEPUOAbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTepUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sijApa, oOOIIee 4YHUCIO DJJIEKTPOHOB W
pacnpeneieHue WX 10 DJJIGKTPOHHBIM CJIOAM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCIUHECHUHN B
Mpeesiax MajblX MEPUOIOB U TJIABHBIX MOATPYMI C YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P HEKTy, M0 W3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME M CHEHU(PUYECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsl OIKHCAHUE
npuUMepaMl MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUS DJIEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJIOYEUN U COJIEU, TTOJIHBIE U COKPAILLIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaklud, MOATBEPKIAONIMX CYIICCTBOBAHHE
TEHETUYECKOM CBS3M MEK/y BEIIECTBAMHU PA3JITMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHMTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEaKIUi
MIOCPEICTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PEaKIui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMeHTa 1o (opmyIe
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONoaTh  MpaBWja  MOJB30BAaHUA  XUMHUYECKOW  TOCYAOM |
7abopaTOpHBIM  O0OpY/IOBaHMEM, a TaKKe I[paBuja OOpallleHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSIMH 1O BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYEHHUIO W COOMPAHHIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TMOJATBEPKIAIONIME  KAueCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, kKapoonar-, docdar-, cunmkar-, cyiabdar-, THUAPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUSI U WOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OTEpAIllMK MBICTUTEIBHON NIEATeTbHOCTH — aHau3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHUCTEMAaTH3allhui0, BBISBIICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHUS] CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHUi, €CTECTBCHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJIOICHUE, W3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koun4vecTBO 9acoB
Ne HanmenoBaHue pa3iesioB u JyiekTpoHHBbIEe (LM (PPOBHIE)
KoHnTpoabsHbie IIpakTH4Yeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pasnen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 ’ bubmnoreka LIOK

' MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeoBeKa

12 BemectBa n xumMnueckue 15 | bu6nmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. Baxknelinue npeacraBuTe/ Il HEOPraHU4eCKUX BelIeCTB
21 Boznyx. Kucnopon. [lonsitue 6 bubnnorexa [HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bognopon. [Tonsitue o kucinorax 2 | bu6nuoreka LIOK

' U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | bubnnorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 | | bubnmnoreka [IOK

' HEOPraHUYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepnoanueckas cucrema xumuueckux 3jiemMeHToB . U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN




Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnnoreka [OK
' XHUMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XuMHUecKasi CBSI3b.
39 0 . 3 Bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmnoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c¢
p BHOE BDEMS 3 bubmnoreka LIOK
e3ep P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOBIIO 63

[TPOI'PAMME




9 KJIACC

KosaunuyectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoasubie | IIpakTnuyeckue (1ucpp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsbl
Pa3neu 1. BemecTBO M XUMHYeCKHE peakUA
11 [ToBTOpeHue u yriryosieHre 3HaHUM 5 | bubnuotexa [JOK
' OCHOBHBIX pa3/ieJioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs JUCCOIUALMS. 3 | | bubnuorexa [JOK
' XHWMHMYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. Hemerauibl M MX cOeMHEHUSA
71 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 | bubnmnoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMHUYIECKHIX
2.2 3ne§eHTo§ VIApr nbl. Cepa u eé 6 bubmmorexa OK
) PYTHEL 6P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMHUIECKHIX
23 aneMeHToB VA-rpymnmnbl. A30T, pochop 1 ux 7 1 brbmorexa [OK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMHUIECKHIX
24 sneMeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa [OK
' . PYTIEL poA https:/m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaauabl M UX COeTMHEHUS

. bubmuorexa [JOK
31 Obmue cBOHCTBa METAIIOB 4 hitps://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiinime MeTaibsl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyzkaomas cpeaa
4.1 BemecTBa 1 MaTepruaibl B )KU3HU YEJIOBEKA 3 bubnmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubnmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Kourposbubie | IIpakTuyeckue A p
n/n Bcero H3yYeHHs1 = oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
| IIpeamer xumuun. Posib XUMUU B )KU3HU 1 bu6nmmorexka [IOK
yeJjioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
bubnnorexa [JOK
2 IlonsiTe 0 MeTOIaX MO3HAHUS B XUMHUHU 1
https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «[IpaBuia
3 paboThl B 1a00paTOpUU U MPUEMBI | 05 bubnnorexa [IOK
oOparieHus ¢ 1a00paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecH. CriocoObl 1 bu6nmmoteka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 1 bubmorexa HOK
a ' {Ha TpHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOU COJIH )»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa [10
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE DJIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CUMBOJIBI) XUMHUUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u coKHbBIE BEllleCTBa 1 bubamorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 nomorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTABA BEIIICCTB.

bubmnorexa [JOK
10 Xumuueckas hopmysia. BanreHTHOCTb
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OtHocuUTeNbHAs MOJICKYJISIpHAs: Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 709 XUMHUYECKOTO bubnnorexa [JOK
3JIEMEHTA B COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosib. bubnnorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYIECKHUE SIBJICHUSI. bubnuoreka [IOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycaoBus IPOTEKAHUS bubnuorexa [LIOK
XUMUYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MaCChl BEIIECTB. bubnnoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koiuuecTBa, MacChl
bu6nmmorexa [IOK
17 BEIIIECTBA M0 YPABHEHHSIM XUMHUYECKHUX
. https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukams XuMu4ecKkux peaxifuit
18 (coeanHeHUsI, pa3oKEHUs bubnmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d334
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6nmnoteka [IOK
19 sHIMKIoneaucT. O000IEeH e 1
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HAHUI
20 KonrtponsHas padora Nel o teme bu6mmoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIM https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmechk ra3os. Cocras bubnunoteka [IOK

Bo3ayxa. Kucnopong — snemeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeniecTBo. O30H

duznueckre 1 XUMHUYECKHUE CBOMCTBA

22 KHUCJIOpO/Jia (peaKiui OKUCICHUS bubmmorexa [IOK
FIOPOIA teaiti : https://m.edsoo.nu/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObl TTOTy4eHHUsT KHCIIOpoa B
23 J1a00paTOpUH 1}/1’q I OMBIHIJICHI})IOI([:TI/I bubmorexa LHOK
patTop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
2 peakuuu, MOHATHE O bubnuorexa [LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
IHJAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar $I3H€I§I/Ie¢];03 yra CrocoObI iro buGmorexa HOK
P R, https://m.edsoo.ru/ff0d4cda
MPEeIOTBPALIEHUS
[TpakTrueckas padota Ne 3 o Teme
26 <<1?Ion eHUEe U 5061/1 aHWe KUCIIOpOoIa bubmorexa HOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuorexa [LIOK
Belectso. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 duznveckre 1 XMMUYECKHE CBOMCTBA bu6mmoteka I1IOK
Bojopoaa. [Ipumenenne Boopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCITOTAX U COJISIX bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4YeHHs BOJIOPOAa B bubnmnoreka [IOK
nmaboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P but6mmoreka [JOK
31 «ITomyuenue u cobupanue BoJ10poJia,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MousipHblii 00bEM Ta30B. 3aKOH

bubnnorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA
bubnnorexa [JOK
33 BEIIIECTBA r'a3a MO €ro U3BECTHOMY
.. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MM 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
bu6mmoteka [IOK
34 YPaBHEHUIO PEAKIIMK HAa OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHU ra3oB
35 duznuecKre 1 XMuMUYECKHUE CBOMCTBA bubmmoreka [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 00 bu6mmoteka LIOK
WHIMKATOpaxX https://m.edsoo.ru/ff0d59¢e2
Boga kak pactBoputens. HacblieHnnsie
37 Y HEeHaCBIIIIEHHbIE pacTBOPBL. MaccoBast bubmmorexa LIOK
n PacTROpBL https://m.edsoo.n/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpurotoBiieHre pacTBOPOB C bubnmnoreka [IOK
OnpeAeIEHHON MAaCCOBOM J0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuorexa [LIOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KIaccupuKaus, bu6nmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LIOK
: P https://m.edsoo.ny/ff0d664e
OKCHJIOB
0 OcHoBaHUs: COCTaB, KJIacCU(DUKAITHSA, bubnmnorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue u XMMHUYECKUE CBOMCTBA

bubnnorexa [JOK

43
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XUMHYECKUE CBONCTBA bubmmoreka [IOK
KHMCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATYpa,
46 cnocoé:l) TIOJI )eHI/I}I XHMHqZ(I:)KHe bubmorexa LIOK
© YHCHI, https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padbora Ne 6. Perienue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHCHHIN
43 ['eneTnyeckas cBsi3b MEXKAY KilaccaMu bubnnorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
bu6nmmotexka [IOK
49 O06o01IeHre U cucTeMaTU3alus 3HaHUuH
B 1 https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHEIE KJIaCChl HCOPTaHMISCKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9ela
COCOUHCHUI
[TepBbie MOMBITKH Ki1accuDUKAITIT
51 XHMHYECKHX dJ1eMeHTOB. [loHsaTre o buomorexa TIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aK0H U
bu6nmoteka [IOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bu6nunoreka LIOK
53 Ilepuozsl, rpymnel, HOATPYIIIBI 1

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




Ctpoenune aroMoB. CocTaB aTOMHBIX

bubnnorexa [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
. bubmmoreka [IOK
55 aToMOB 3JieMeHTOB [leproanueckoi
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHHIO B bubmmoreka [JOK
[Tepuonuueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa s
57 pa3BuTHUs HAyKu U npaktuku. /. 1. bubmmoreka [JOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaXkTaHUH
PesepBHeIi ypok. O000IIEHHE U
58 CHCTI;MaTm:p WSt 3HaHHI>'IHl / bubmmorexa [OK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTponbnas padota Ne4 o reme
59 «Ctpoenne atoMa. XUMHYECKAS CBA3bY bubnmorexa [TOK
DOCHHE aToMa. hitps://m.eds0o.ru/00adb4s86
/ Beepoccuiickas mpoBepoyHast paboTta
60 DNeKTPOOTPUIIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xuMmdeckast CBI3b bubmorexa LHOK
https://m.edsoo.ru/00adac34
& KoBaneHTHas nonsipHas XuMu4eckas bu6muoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEnmoyIsipHAst XUMHYECKast bubnmnoreka [IOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmnorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHUCINUTEIBHO-BOCCTAHOBUTEIBHbIE | bu6mmoteka [LIOK
peakuuu https://m.edsoo.ru/00adb076
bubnnorexa [JOK
66 O 1
KCHCITITCII 1 BOCCTAaHOBHTEH https:/m.edso0.ru/00adb076
PesepBuriil ypok. O000IIEHIE U
67 CI/ICTI;MaTI/BZp W1 3HAHUH 110 TEME 1 buGnnorexa LIOK
. https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMUYECKast CBSI3b)»
68 PesepeHsiil ypok. O600meHe 1 | bubnuorexa LIOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68 55
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9 KJIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Jara nu@pposbIe
Tema ypoka KonTpoabubie | IIpakTHyeckue
n/n Bcero u3ydyeHHusi | oOpa3oBaTejbHbIE
padoThbI padoTsbI
pecypcsbl
Ilepnonnueckuit 3aK0H.
| [Iepnonnueckas cucrema | bubnuoreka [IOK
XUMHYECKHUX 351eMeHTOB []. U. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH
N bu6mmorteka [IOK
2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB
3 Knaccudukanms u HomeHkIatypa | bubnuoteka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuaeckoi CBS31 U THITBI | bubmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme
5 «IToBTOpEHUE U yriydaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIeioB Kypca 8 Kjiaccay
6 Knaccugukanus XuMuaeckux 1 bubnnoreka [IOK
peaKkuuii Mo pa3IMyHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHUYECKOM
bu6mmoreka [IOK
7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHHU.
8 daxTopel, BIUAIONINE HA CKOPOCTh 1 bubmmorexa [OK
PBL, N p https://m.edsoo.ru/00adc28c
XMMHUUYECKOHN PEaKIMH U MT0JIOKEHNE




XUMHYCCKOI'O paBHOBCCHU

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
bu6mmoreka [IOK
10 nuccoruanuu. CHIBHBIE U cl1a0bIe
https://m.edsoo.ru/00adcd68
BIEKTPOJIUTHI
11 Wounnrle ypaBHeHus peaknuii bubmmorexa HOK
yp peaxit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
. . bubmuorexa [JOK
12 OCHOBAaHMH B CBETE IIPEICTABICHUN
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOIMTHYECKOM TUCCOITUAITUN
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 MIPENCTABIEHUNI 00 bubnmorexa [IOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIHAIINN
14 IlonsTue o ruaponuse coneu bubmorexa [JOK
P https://m.edsoo.ru/00add9d4
s O06o0011eHNe U cucTeMaTH3aIMs bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenue sxcriepuMeHTAIbHBIX bubmaorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4u»
KonrtponsHas padora Ne2 mo teme
17 «OIINEKTPOIUTHYECKAS JUCCOINAITNS bubmmorexa [OK
p a1 THATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO01mast XapaKTEPUCTHKA FaJIOrE€HOB.
18 XI/IMI/I‘{CCKI;C CBgf/'ICTBa Ha IIpuUMepe bubmiorexa LHOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnopooaopod. ConsiHas KUCIO0TA, bu6mmoreka [IOK




XMMHMYECKHE CBOMCTBA, II0Jy4YEHHE,
[IPUMECHEHHE

https://m.edsoo.ru/00ade 104

[TpakTuyeckas padora Ne 2 o Teme

Bu6muoreka [JOK

20 «ITonydyeHne coIIHOMN KUCIIOTEHL,
I . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKni, €CIIM OJIUH U3 bubmmorexa [OK
PCAKIHH, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
” OO11as XapaKTepUCTHKA FIIEMEHTOB bubnuorexa [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU CEPHI.
3 HaxoxneHnue cepel 1 €€ coequHeHNI bubnuoreka [IOK
B IIpUpoOJIe. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
4 CepoBomopo1, CTpOEHHUE, bubnuoteka [JOK
(bu3nyecKkre 1 XuMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 ¢)H3H%CKH§ u XI/II\fI/I‘IGCKI/Ie CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMUYECKHUE PEAKIUH, JIEKAIUE B
OCHOBE IMPOMBIIIJIEHHOTO crocofa
2% MOJIy4YEHUSI CEPHOI KUCIIOTHI. bu6mmoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl COCTUHEHUSIMU
cepbl
7 Brrauciene MaccoOBOM T0JIH BBIXOA Bbu6nmuoreka [IOK
MPOJYKTa peaKIuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapaKTepruCTHKA SJIEMEHTOB bubnuoreka [IOK




VA-rpynnsl. A30T, paclipocTpaHEHHUe
B IIpHpoJIe, GPU3NIECKUE U
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gpu3n4ecKue u

Bu6muoreka [JOK

29 XUMHUYECKHE CBOMCTBA, TOJIYYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Tpaktuyeckas pabora Ne 3 o Teme
30 «[ToyueHne aMMuaka, U3y4eHHE €ro bubnnotexa LIOK
- ya » 3YH https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KHCIIOTa, €€ PU3NYEeCcKue u bubnuotexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHWUSI B KAU€CTBE MUHEPAIbHBIX

32 oOpeHuil. XuMHU4ueckoe bubmmorexa [IOK
YAOOPEHHH. § hitps://m.edso0.ru/00adf5 18
3arpsi3HEHUE OKPYXKAIoLEel Cpebl
COCIMHEHHSIMU a30Ta
dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ Kncng)ra (1()1)PII)1’,I/IEI€())KI/IG u brbmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonbs3oBanue pocdaTos B

34 KaueCTBE MUHEPAIbHBIX yI0OPECHHIA. bubnmnoreka [JOK
3arpsi3HEHUE MPUPOTHOUN CpeIbl https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacupocTpaHEeHHUE B

POZ, PAGHIpOCID BuGnorexa [IOK
35 npupoje, pu3nuecKue U XuMHIECKue
Ny https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcupl yriiepona, ux Gu3n4ecKue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

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




DKOJIOTHYECKHE TTPOOIIEMBI,
CBsI3aHHBIE C OKcuIoM yrieposa (IV)

37 VYronbpHas KucaoTa M €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006c
[TpakTuyeckas padora Ne 4 o reme

o "IlosrydeHune yrieKucioro rasa. bu6mmoreka LIOK
KauecTBeHHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
bu6mmoteka [IOK
39 OpraHMYECKUX BEIIECTBaX KakK O
https://m.edsoo.ru/00ae054e
COCIMHEHHSIX YTIIepo/ia
. bu6mmoreka [IOK
40 Kpemuuii u ero coenmHeHUs 3
https://m.edsoo.ru/00ac080a
ITpakTruyeckas paborta Ne 5. Perenune

41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bu6mmoreka [IOK
«BaxHelne HeMETaIUThl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas pabora Ne3 o teme

42 «BaxHel1e HeMeTaJIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTUHECHUS»
OO6m1ast XapaKTEPUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

13 Merannudueckas CBSI3b U Bbu6nmuoreka [JOK
MeTaIn4ecKas KpUCTAIIMYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKHUN Psift

HaIIpSHKEHUN METAIIIIOB

https://m.edsoo.ru/00ae1156




OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. Criasel. BerauciaeHus no

45 aBHEHMSIM XUMHUUYECKUX PEAKIIUI bubmorexa HOK
yp PCAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKUT
MIpUMECH
46 IToHsATHE O KOPPO3UHU METAIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
47 II{enouHBIC METATIBI bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
43 OKcuIbI U TUAPOKCUIBI HATPUS U bu6mmoteka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxxuelnme coeInHeHN KAIbIHI bubmmorexa LHOK
A B https://m.edsoo.ru/00ae15¢e8
51 O000111eHIE U CHCTEMATHU3AIIHS
3HAHUM
5 JKécTkocTh BOIBI M CITOCOOKI €6 bu6mmoteka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJBI 1 METOBI €€ bubmmorexa [OK
" a A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 N — bu6mmoreka [IOK
https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnnoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00ae1c64
b K
56 Weteso nomroreka 11O

https://m.edsoo.ru/00ac1d86




Oxcupl, THAPOKCHIBI U COJIM JKeJle3a

Bu6mmoreka [JOK

57
(IT) m xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeH e U cUCTEMaTH3AIS
3HaAHUU
[IpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAJIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«BaxHeimme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHUSI
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKlni, €CII1 OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COAEPKUT pUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakuuu
61 O06o00611eHre U cucTeMaTH3aIus
3HaAHUU
KonTponbnas padota Ne4 o teme
62 «BaxuHenme MeTamibl U uX
COCTTUHEHHUSI
BemectBa u marepuassi B bu6nmmoreka [IOK
63 .
MOBCEIHEBHOMU KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsI3HEHNE bubnnoreka [IOK
64 .
OKpYXKaIOIIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [OK
AKOJIOTMUYECKUX TTPobIieM https://m.edsoo.ru/00ae4270
PesepHblil ypok. O60011eHE 1 bu6mmoreka [IOK
66 .
CHUCTEMAaTH3alMs 3HAHUM https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubnmuoreka [JOK




cHUCTEMATH3alUs 3HAHUI

https://m.edsoo.ru/00adb33c

68 PeseprubIil ypok. O6001ICHHE 1

cucreMarusanuia 3HAHUM

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YHACOB I10
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOM ITPOT' PAMMBI

8 KVIACC

Kon
NPOBEPAEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

1

IIo Teme: ((HCpBOHaLIaJH)HI)IG XUMHNYCCKUEC ITIOHATUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSTHI: aToM,
MOJIEKYJ1a, XUMHYECKUH DIIEMEHT, MPOCTOE BEIIEeCTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAasi M MOJEKYJspHas Macca, KOJIWYECTBO
BELIECTBA, MOJb, MOJISIpHAash Macca, MaccoBas J0JisI XUMHYECKOTO
JJIEMEHTa B COCIMHEHUHU, MOJSIPHBIN 00BEM, XUMHUUYECKas peaxius,
KIacCUPUKAIMS ~ PEAKIUi:  peaklMd  COCIWHEHHUS,  pPeaKIuu
pa3NoXKeHUsl, peaklUd 3aMelleHHs, peakuud oOMeHa, 5K30- U
SHJOTEPMUUYECKHE PEaKIMH, TErioBod 3(h(EKT peakiuu, pacTBop,

MaccoBas J10Jis BellecTBa (MPOIIEHTHAsT KOHIIEHTpPAIlHs) B pacTBOpE

1.2

HWIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHWMHUYCCKUX MOHATUA U

MPUMCHATH OTU ITOHATHUA IIPHU OIIMCAaHHUU BCIIECCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BATh XMMUUYCCKYIO CHMBOJIUKY IUII COCTAaBJICHHUSA q)OpMy.]'I

BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BCIICCTB,
IMOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4Y€HHA, 3aKOHa

ABorajipo

1.5

OIIpeALIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIacCU(UIUPOBATh XMMHUYECKHWE pEaKIHH ([0 YUCIY M COCTaBY

Y4acCTBYIOUINX B PEAKIMH BEILLECTB, 110 TEIJIOBOMY 3 (DeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYIO W MOJIIPHYIO MAacCChL

BCIICCTB




1.8

BBIYHCIISTh MAcCCOBYIO JIOJIFO XMMHUYECKOTO JJIeMeHTa 1o Qopmyre

COCIIMHEHHS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BECIICCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHMS — HAOJIOJCHHE,
U3MEpEeHUe,  MOJCNUpPOBaHHE,  OKCIHEPUMEHT  (peajbHbli U

MBICJICHHBIH )

[To Teme: «BaxHelne nNpeacTaBuTEIN HEOPTAHUNYECKUX BEILIECTBY

2.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKHUX MTOHSTHH: OKCHA,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIPCACIIATh IMPUHAJJICIKHOCTh BCHICCTB K OHpCIIGJIéHHOMy KJ1accy

coeuHEeHUi 1o popmynam

23

KJIacCU(UIMPOBATh HEOPraHUYECKHE BEIIECTBA

2.4

XapakTepu3oBaTh  (ONMCHIBaTb) OOIIME XMMUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEp)KJasi OMMCAHUE IMpUMEpaMU

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

IIPOTrHO3UPOBATDH CBOMCTBAa BEIIECTB B 3aBUCUMOCTHU OoT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU MNPOTCKAHUA XUMHYCCKUX

HpeBpaHIeHI/II\/JI B pa3JIMYHBIX YCIIOBHAX

2.6

CIEAOBaTh MpaBUJaM IMOJb30BAaHHUS XUMHUYECKOW TIOCYyIOW H
nabopaTopHbIM 00OpyIOBaHHEM, a TaKKe MpaBUiaM OOpaIEeHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH TI0 BBIMOJHEHUIO
mabOpaTOPHBIX XMUMHUYECKHUX OIBITOB MO TOIYyYEHUI0 M COOUpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBIECHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATH U TIPOBOJUTH XUMUYECKUE IKCTIEPHUMEHTHI 110
pacro3HaBaHUIO PAcCTBOPOB IIEIOYEH W KHUCIOT C MOMOUIbIO

WHIUKATOPOB (JIakMyc, peHoaTalenH, METUIIOPAHK U IPYTHE)

2.7

IIpOBOAUTDH paC‘-IéTBI 10 YPaBHCHUIO XHUMHYSCKOMN pcakumn

[To Teme: «llepuoanueckuii 3akoH u Ilepuogmueckas cucrema
xumudeckux snemeHToB JI. M. MengeneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIAN)

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHH: SApO aToMma,
AJICKTPOHHBIA CJIOM aToMa, aToOMHas OpOWTalb, PaguyC aToMa,

XUMHYCCKad CBA3b, MOJSIPpHAA MW HCIOJISIpHAA KOBAJICHTHAsA CBA3b,




3JEKTPOOTPULATENBHOCTh, HWOHHAsl CBS3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHb OKHCJICHHUA

32 KJIacCU(UIIUPOBATH XUMUYECKHE IIEMEHTHI
ONHCHIBATh U XapaKTepu3oBaTh TaOimuHyro ¢opmy [lepromudeckoit
CUCTeMbl XMMMYECKHUX DSJIEMEHTOB: pa3Iuy4aTh MOHSITHS «TJIaBHAs
33
noarpynmna (Arpymma)y u «mobounas mnoxarpynma (brpymma)y,
«Majble» U «OO0JIbIINEY ePUOIbI
packpbiBaTh cMbica [lepuoamyeckoro 3akona [[.M. Menneneena:
34 JEMOHCTPUPOBATh NOHMMAHUE NIEPUOINYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKHX DJJEMEHTOB OT UuX TmoyiokeHus B I[lepuonmueckoit
cucreMe
COOTHOCHTH  0003HaueHMs, KOTOpbIE HMEIOTCA B  TaliuIe
«Ileppuoguyeckass  cucreMa  XUMUYeCKHX  dnemeHToB .M.
3.5 MenpeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOliee YucIio
AJIEKTPOHOB U PACIIPENEICHHUE UX 10 3JIEKTPOHHBIM CII0SIM)
36 ONpEeNeNATh  CTENEeHb  OKHCICHHS  DJIEMEHTOB B  OMHApHBIX
' COEIMHEHUSX
17 OTIPENIETIATh BUJ XUMHUYECKOM CBS3M (KOBAJICHTHAsT W HWOHHAs) B
' HEOPraHUYECKUX COETMHEHMSIX
9 KITIACC
Kon .
IIpoBepsiemble mpeAMETHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpOBEPSIEMOro .
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTarta

1

ITo Teme: «BemecTBo U XUMUYECKAs] pEAKIUS)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHYECKUX TIOHATHUW: pPacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, DJICKTPOJUTHYCCKAS JTUCCOIHAIINS,
peakiuu MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBECHE,
oOpatumblie u HeoOpaTUMBbIe peaxuum,
OKHUCJIUTEIbHOBOCCTAHOBHUTEIHHBIC peaKIuu, OKHCIIUTEb,
BOCCTAHOBUTEIb, OKHCJICHHE W BOCCTAHOBJICHUE, aJJIOTPOMUS,
aM(pOTepHOCTh, XHMHYECKass CBs3b  (KOBAJCHTHAs, HOHHAs,

MeTaJIJII/I‘IGCKaH), KpUCTAJNINYCCKAA peméTKa, CIIJIaBbl, CKOPOCTb




XMMHYECKON peakuuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MNPUMCHATH OTU MOHATHUA TP OIIMCAHNU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLUALMU KUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlIEHHBIC YPAaBHEHUS PEaKIMN

HOHHOTrO 0OMeHa

14

PACKpPBIBATh CYHIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajaHca 3TUX PEeaKIuii

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKLIUU

Ilo temam: «Hemeraiuibl U uUX coeguHEHUs» U «MeTauibl U UX

COCAUMHCHUA»

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IIME U cHEU(PUIECKIE XUMUYECKUE
CBOMCTBAa NPOCTBIX W CIIOKHBIX BEHIECTB, MOJTBEPKAasi ONMUCAHUE
MIpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX

XAMHYECKUX PEaKLIU

22

COCTaBJIAITh YpaBHCHUA peaKum"I, IMOATBEPKAAOIINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

23

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3IMYHbIX

YCIIOBUSX

24

CIEAOBaTh MpaBUJaM IMOJb30BAHHUS XUMUYECKOW TIOCYyIOW H
nabopaTopHBIM 00OpYIOBaHMEM, a TaKXKe IMpaBUiIaM OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSAMH IO BBIOJIHEHUIO
1abOPaTOPHBIX XUMHUYECKUX OMBITOB MO TMOMYYEHUIO M COOMPAHUIO

F8.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIUH, MOJITBEPXKJAIOUINE KauyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaun,  kapbonar, ¢docdar, cwimkar, cynbdar,
THIIPOKCUANOHBI, KATHOHBI aMMOHWSI, WOHBI M3YYCHHBIX METaJLIOB,

NMPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPTraHNYCCKHX BCILICCTB

ITo Teme: «XuMUS 1 OKpyXk)aromiasi Cpeaa»

3.1

PaCKpbIBATb CMBICII OCHOBHBIX XMMHMYECKHUX TOHSTHI: HI[K

BCIICCTBA, KOPPO3Us MCTAJIJIOB

32

INPUMCHATE OCHOBHBIC OIICpallun MBICITUTEIIEHOM JACATCIIBHOCTH —




aHaJlM3 W CHHTE3, CpaBHEHHUE, O00O0OIIeHNe, CHCTEeMAaTHU3aIINIO,
BBISIBJICHHE IPUYMHHO-CICACTBEHHBIX CBSA3CH — JUIS  HM3y4YCHHS
CBOWMCTB BEIIECTB M XHUMHUYECKHX pEAKIIHil, ©CTECTBCHHOHAYUYHBIC
METOJIbI TIO3HAHHMsS — HAOJIOJCHUE, H3MEPECHHE, MOJICITUPOBAHUE,

9KCIIEPUMEHT (peaibHbI U MBICICHHbIH)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipeamer xumuu. Poib XUMHHM B JKU3HHM 4YeJOBEKa. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. @U3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHHUE

BCIIICCTB

1.2

ITonsaTue o MeTOAaX MO3HAHUS B XMMUM. UHCTHIC BEIIECTBA M CMECH. CnocoObl

PasaciICHUsA cMmecer

1.3

ATOMBI © MOJICKYIJIBI. Xumuyeckne dj1eMeHThl. CHMBOJIBI  XHUMHUYECKHX

251eMeHTOB. [IpocThle U Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYIISIPHOE yYEHUE

1.4

XumMuueckas (bopMyna. BajieHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTraBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas macca.
OrHocuTenbHas MOJICKYJIsIpHas Macca. MaccoBas g0 XUMHAYECKOTO dJIEMEHTA

B COSIMHECHUH

1.5

KomnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M YHUCNIA CTPYKTYPHBIX €IOUHMI] BemiectBa. Pacuérel mo dopmynam

XUMHYECKUX COCTUHEHUMN

1.6

dusznueckne M XMMUYECKUE SBICHUSA. XHUMHUYECKas peaKknuusa nu eé IMPU3HAKH.
3aKkoH COXPAHCHUS MAaCChl BCHICCTB. XHUMHYECKHUE YpaBHCHHA. KJ'IaCCI/I(l)I/IKaI_[I/IH

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:A, 3aMCIICHUA, 06MeHa)

1.7

XHUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYAOU, C MPaBUIAMU
paboTel B Jaboparopuu U TpuEMamMu oOpamieHuss ¢ J1abopaTopHBIM
o0opynoBaHUEM, H3yUYe€HHUE U OMUCaHWe (HU3NYECKHX CBOMCTB 0O0Opa3IoB
HEOPraHWYECKHX BEIIeCTB, HaOmrojeHue (Qu3ndeckux (MIaBJIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUTMEHHE U KOHICHCAIHs BOJIBI) U
XUMUYECKUX  (TOpEHHE CBEYH, TMPOKAIMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHUCJIOTOW) SIBICHUN, HAONIOJEHWE U OINHCaHUE
MPU3HAKOB MPOTEKAHWS XUMHUYECKMX peakiui (pas3okKeHHe caxapa,
B3aMMOJICIICTBE CEpHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJIEUCTBHE Kelie3a C PaCTBOPOM

comu meau(Il), uzydenne cniocoboB pazaeneHus cMeceit (C TOMOIIbI0 MAarHUTa,




¢uIbTpOBaHMEe, BBHIAPUBAHUE, NUCTHIULILMSA, Xpomarorpadus), mpoBeneHue
OYMCTKH [TOBApPEHHOH COJIM, HAOIIOIEHUE U ONMCAHUE PE3YJIbTaTOB IPOBEAECHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAcChl, CO3JaHUEC MOZECICH

MOJIEKY (I1apOCTEPKHEBBIX )

Baxueimue IpEACTAaBUTCIIN HCOPraHMYCCKHUX BCILICCTB

2.1

Bo3nyx — cmech razoB. CocrtaB Boznyxa. Kucnopon — snemeHT u mpoctoe
BemlecTBo. HaxokneHnue kuciopoaa B Mpupope, GU3NYECKue U XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Okcuzapl. IIpumenenue kucinopona. CrocoObl
MOJIyUYEHHUsI KHUCJIOpoAa B JabopaTopuu M MpOMbIIIeHHOCTH. Kpyrosopor

Kucnopo/a B npupoje. O30H — ajlIoTponHasi MOAU(PHUKAIUS KUCIOpOIa

22

TernoBoii 3¢ (hekT XUMUUECKON peakinu, TEPMOXUMHUUYECKUE ypaBHEHUS, IK30-
U DHIOTEPMUYECKUE peakluu. TOMINBO: Yrojib U MeTaH. 3arpsi3HEHUE BO3yXa,

yCHIICHHE TAPHUKOBOTO 3 PeKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopoa — anemenT u npocroe BeiectBo. HaxoxieHre Bogopoaa B MpUpOIE,
¢u3nYecKne W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE, CIOCOOBI IMOydCHHSI.

Kucmorte! u comu

24

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XMMHUECKUM ypaBHEHUAM

2.5

dusnyeckue cBoMcTBa BOoAbl. Boma kak pacrBoputens. PacTBOpbL
HacellienHbie 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass 10ig  BellecTBa B pacTBOpe. XUMHMYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie W B XKM3HU ueloBeka. KpyroBopor
BOJABl B TMpuUpojE. 3arpsA3HEHUWE NPUPOAHBIX BoA. OXxpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coeaunenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpasyimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpa3yromue. HomeHnknarypa okxcuaoB. PuU3NYecKHe U XUMHUECKUE

CBOMCTBA OKCHJIOB. HOHy‘{eHI/IC OKCHI0B

2.7

OcuoBanms. Knaccudukarnust ocHOBaHMUA: IIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHU. DU3NUeCKrue U XUMHYECKHAE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucnor. Ousnueckue u
XUMHUYECKHEe CBOMCTBa KHCIOT. Psnm aktuBHOcTH MeTtamnoB H.H. Bbekerosa.

HOJ’Iy‘{eHI/IC KHUCJIOT

29

Comu. Homenknarypa coneil. dusnueckue U XMMHYECKHE CBOICTBAa COJIEH.

ITonyuyenue cone




2.10

I'eneTnyeckas CBS3b MCXKAY KiIaCCaMH HCOPTraHUYCCKUX COQI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, cOOMpaHME, paclo3HAaBaHUE U M3Yy4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOAeHNE B3aUMOJCHCTBUS BEUIECTB C KHCIOPOAOM U
YCIIOBMsI BOBHUKHOBEHUS U IIPEKpallleHusl ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3laMu OKCHJIOB W ONHMCAHHE WX CBOWCTB, IIOJy4YCHHE, COOUpaHHeE,
pacro3HaBaHME U M3y4YEHHE CBOWCTB BOJOpOZa (rOpeHue), B3auMojeicTBhe
Bosopoaa ¢ okcugoMm meau(Il) (BO3MOKHO MCIOIB30BAHKUE BHIEOMATEPUATIOB),
HaOmofeHne oOpa3loB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBAHUE
0CcOOEHHOCTEH pacTBOPEHHsS BEHIECTB C Pa3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C OINpENeNEHHON MacCcOBOM J10JIell pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTallaMd (HATPUEM M KaJlbLIUEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), ONpEAEICHUE pPacTBOPOB
KHCJIOT M IIEJIOYedi C IOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB
HEOPraHMYECKHUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpacKM HHAMKATOpPOB B pacTBOpax KHCIOT M IIeNOoYed, H3ydyeHue
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT €
MeTaJulaMH, peakuil HeWTpaau3aluy, NoJydeHne HepacCTBOPUMBIX OCHOBAaHUIH,
BBITECHEHHE OJHOr0 MeTajla JPYrMM M3 pacTBOpa COJM, pELICHHE
HKCHEPUMEHTANbHBIX 3aJad 1Mo Teme «BaxHeline Kiacchl HEOPraHMYECKUX

COETMHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKHX JIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKasi CBSI3b. OKUCIUTENHHO-

BOCCTAaHOBUTCIIBHBIC pCAKIINHN

3.1

[lepBble TOMBITKH KIACCU(PUKALMKM XUMHUYECKUX dJeMeHTOB. [loHsTne o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETIOYHO3EMENIbHBIC METaLIbI,
raJloTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

32

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIeCKux dseMeHToB 1. 1.
Meneneesa. KopoTkonepuonnas 51 JUTMHHOTIEPHOIHAS bopMbI
[Iepuonnueckot cucrembl xumuueckux dnemMeHtoB J[.M. Mengeneesa.
[Iepuonsr u rpynmbel. OU3NYECKHA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

Inepruoaa U rpyIisbl 3JIEMCHTA

3.3

Crpoenne aromoB. CoctaB aromHbIX saep. M3oronsl. DnekTponsl. CTpoeHue

ANIEKTPOHHBIX ~ 000JIOYEK AaroMOB TMeEpBbIX 20 XMMHUYECKHX HIIEMEHTOB




IlIepnonnueckoii cucrems! .M. MenneneeBa. XapakTepuCTUKa XMMHYECKOIO

3JIEMEHTA M0 ero noJjioxkeHuro B [lepuoaunueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUs pajuyca aTOMOB XUMHYECKHX 3JEMEHTOB,
METAIMYECKMX M HEMETaUNIMYeCKUX CBOWCTB IO TpyIIaM U MEepHOJaM.
3nauenue [lepuogmueckoro 3akona u Ilepuoanyueckoit CUCTEMbl XUMHYECKHUX
3JIEMEHTOB ISl pa3BUTUsl Hayku U npaktuku. .M. MenxaeneeB — y4€HbIl U

PAXKJaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOdsipHasi ¥ HEMOJIApHAs) — CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKHUX 31eMeHTOB. loHHas CBA3b

3.6

Crenennb okuciieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIBHEIC pe€aKuuu. HpOHCCCH

OKUCJICHHS U BOCCTAHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI JKCHEPUMEHT: H3Y4YeHHE 00pa3lioB BEIIECTB METAIOB U
HEMETAJIJIOB, B3aUMOJACUCTBHE THIPOKCHIA LIMHKA C PacTBOpaMH KHUCIOT U
LIEJI0YEH, NMPOBEJACHUE OINBITOB, WUIIOCTPUPYIOIIUX IPUMEPBI OKHUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKI_II/Iﬁ (I‘OpCHI/IC, pCaKIuu pa3I10KCHUSA, COCI[I/IHGHI/IH)

9 KITIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

BemecTBo 1 xumnueckas peakuus. [lopropenue

1.1

[Iepnonnueckuit 3akoH. [leprnoguyeckas cucrema Xumu4eckux anemeHTos J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kalaus, KaJIbLMs U UX
COCIMHEHUI B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckon

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BellecTBa: BHJAbl XHUMHUYECKOM CBA3U. THUNBI KPHUCTAaNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKH
U BHUJA XUMUYecKoH cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX
BeUIeCTB (MEXAYHapoAHasi U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K pa3IM4HBIM  KJIACCAM  HEOPTaHUYECKUX  COCIUHEHUH,

TCHCTUYCCKAA CBSA3b HCOPTraHUYICCKHUX BCIICCTB

1.3

Krnaccudukanys XuMHUeCKUX peaklMii 0 pa3IMdHbIM pU3HaKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIUHM BELIECTB, IO TemiIoBoMy 3¢ddexry, mo

W3MEHEHHIO CTEIICHEeH OKHCICHHMS XMMHYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




110 yY4acCTuro KaTanmaTopa) . DK30- u SHAOTCPMUUICCKUC pCakuunu,

TEPMOXUMHYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTU XMMUUYECKON peakuu

1.4

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMI>IX XUMHUYCCKHUX pPCAKIUAX. IlousTue o
T'OMOTI'CHHBIX M I'€CTCPOrCHHBIX PECAKIUAX. IloHsTHE O XUMHUYECKOM PaBHOBCCHU.
q)aKTOpBI, BJIMAOINHUEC Ha CKOPOCTb XUMHYICCKOMN pCakun M IOJIOKCHUC

XUMHYECKOI'O paBHOBECHUA

1.5

OKUCIINTENIbBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PpPEAKLUl C HCHOJIb30BAHUEM METO/A

QJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonpl, annoHbl. MeXaHHU3M JUCCOIMAIIMN BEUIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckon cBsizu. CteneHs aucconuanud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peaknun nonHOrO OOMEHa. YCIIOBHS MPOTEKAHHS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiuil. CBOMCTBa KHUCIOT,
OCHOBaHMH M COJICH B CBETE MPEACTaBICHUNW 00 3IIEKTPOJUTHUYCCKON

Auccouranuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonstue o TUAPOIU3C coJjieit

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISMHM KPHCTAIJINYECKUX
pEeIIETOK HEOPraHWYECKHUX BEIIECTB — METAJUIOB U HEeMeTalsioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUIAa HATpHsl); MCCIelOBaHME 3aBUCHMOCTHU
CKOpPOCTH XHMHYECKOW peakUuu OT BO3AECUCTBUSA pa3IUYHbIX (PAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JIMCCOIMALNN  KHUCJIOT, Inenodeil u cojeld (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEIEHHE ONbITOB, MWUIIOCTPUPYIOLUX MPU3HAKU
MIPOTEKaHUs peaKklMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIAEIECHUE rasa,
o0pa3oBaHHe BOJBI); OMNBITOB, WIIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHBIX peaKlMid (FOpeHHEe, PeaKkluu Pa3JIoKEeHHs, COCAUHEHNUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEILECTB C MOMOIIbI0 KAUeCTBEHHBIX PEaKIIUi

Ha UOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJla4

Hemeramis! un ux COCIUHECHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoOJIeHiCTBHE C MeTajlaMH, HEMEeTalllaMM, IIeJI0o4aMu). XJIOPOBOJOPO/I.

ConsiHast KUCnoTa, XMMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JlelictBue




XJIOpa M XJOPOBOJOPOJA HAa OPraHMW3M 4eJOBeKa. BakHelume XJIOpUIbl U MX

Hax0>KJICHUE B MIPUPOJIC

2.2

OO6mass xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3nueckue cBOMCTBa
MPOCTBIX BEUIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPONHBIE MOIU(DUKAIIH
KHCIIOpo/ia U cepbl. XUMHUYecKHue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnveckne W XUMHUYECKHE CBOWCTBA. OKCHABI Cepbl KakK MPEACTaBUTENN
KHCIIOTHBIX OKcuIOB. CepHasi KUCIOTa, (PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBHTENs Kjacca KUCIOT U cnenuduyeckue). XuMHUUECKUE
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenue. Cosnn cepHOWM KHUCIIOTHI, KaueCTBEHHas pPEakus Ha
cynbdar-uoH. HaxoxxneHue cepsl U €€ COeAMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTUHEHUSIMH CEphl (KUCIOTHBIC JTOXKIIH,

3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €TI0 MPEeI0TBPAILICHUS
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OOmiass xapakTepucTuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIIECHUsS. A30T, paclIpOCTpaHEHHUE B IIPUPO/IE,
¢dusnueckrue U XMMUYeCKHue cBoiicTBa. KpyroBopot azoTta B mpuponie. AMMHAK,
ero (u3MuecKue W XHMHUYECKHE CBOMCTBA, MojyuyeHue u npumeHenue. Conm
aMMOHHUSA, UX (U3NYECKHEe ¢ XUMHYECKHE CBOWMCTBa, MpPUMEHEHUE.
KadectBenHasi peakiiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIydeHHE,
¢dbu3nueckne W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEW aMMOHHS B
KauecTBE MHHEPAIbHBIX yI0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolen
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIH, 3arPSI3HEHUE BO3/IyXa, MOYBBI

1 BOJIOEMOB)
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docdop, amnorponHsle Mogudukauu docdopa, puzNIecKkue U XUMHUUECKUE
ceorictBa. Oxcupg ¢ochopa(V) u docdopHas kuciora, Quandeckue u
XMMUYECKHE CBOWCTBa, MoiydyeHue. Mcnomp3oBanue ¢ochaToB B KauecTBe

MUHEPAJIBHBIX yI00peHuit

2.5

Obmass xapaktepuctuka 3yeMeHToB I[VA-rpynmel. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHble CTENEHU OKHCIEHUs. YTIJIepoJ, aIOTPOIHbIE
Moau(UKaAIMK, pacpOCTpaHeHHE B TpUPOJE, (U3MYECKHMEe U XUMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopor yriepona B npuponae. Okcuabl yriiepoaa,
ux (u3nYecKkrue M XMMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIC OPTraHU3MBI,

MOJIYYCHHUC U NPUMCHCHUC. DKOJIOTHYECKHUE HpO6HeMI>I, CBA3aHHBIC C OKCHUJIOM




yraepona(IV); rumore3a Tn00adbHOrO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
sddexr. YroipHas KucioTa u €€ coilu, HX (U3NYECKUE U XHUMHUYECKUE
CBOMCTBa, MoOJiyueHHEe U TpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHart-
noHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MTPOMBIIIJICHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

[lepBoHavasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJIEH, 3TaHOJ], TJIULEPHUH, YKCYCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o Ouogoruyecku
BOKHBIX BEILECTBAX: XKHUpaX, OeJkax, YIJIEBOJaX — W HMX POJU B JKU3HU
yeloBeKa. MarepuaibHOE E€IMHCTBO OpPraHWYECKUX M HEOPTaHWYECKUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, IMOJIyYCHUE H
npumenenue. CoenuHeHuss kpemMHus B mpupojge. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucnore. CUIMKAThI, UX HCIOJIb30BaHHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre cTpouTeabHble MaTEpPHAIIbI:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, jxene300eToH. I[Ipobmembl OGe30macHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCIIHGBHOfI KH3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4eHHE OOpa3l0OB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAYECTBEHHBIX PEAKLUI HA XJIOPU[-
MOHBl U HaONIOJICHWE MPU3HAKOB MX IMPOTEKAaHHUS; OIBITHI, OTPaXKarollue
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHME C 00pa3lamMH XJIOPHJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpas3uamu cepbl M €€ COeIMHEHHSIMU
(BO3MOKHO  HCIIOJIb30BAaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyriuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEACHHE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaOJIOJeHHEe Mpu3HaKa e&
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMU CBOMCTBaMH a30Ta, hocdopa u ux
COeUHEHNI (BO3MOXKHO HCIIOJIb30BaHHE BHJAEOMATEpUaoB), oOpa3laMu
a30THBIX U (ocOpHBIX y1OOpeHUH; TOTy4YeHUe, COOUpaHue, paclo3HaBaHue U
M3Y4YEHHE CBOICTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX peakluil Ha HOH
aMMOHMSI W QochaT-HOH M HU3YYEHHE TMPU3HAKOB HMX IPOTEKaAHUS,
B3aMMO/ICHICTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPHAIIOB); HW3YYEHHE MOJAEIEH KPUCTAIUIMYECKHUX
peméTok anmasa, rpaguta, (QymIepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azcopOLMU pacTBOPEHHBIX BEUIECTB aKTHUBHUPOBAHHBIM YIJIIEM M YCTPOWCTBOM




MPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, pacllo3HaBaHWE U W3YUYCHHE CBOWCTB
YIJIEKUCIIOrO Tra3a; NpOBEJCHME KAayeCTBEHHBIX peakuuil Ha KapOoHaT- M
CWJIMKAaT-UOHbl W M3yYEHUE IPU3HAKOB WX IPOTEKAHUS; O3HAKOMIIEHUE C
HNPOAYKIMEH CHUIMKATHOW IMPOMBINUICHHOCTH; PELICHUE SKCIEPUMEHTAIbHBIX

3aaa4 110 TeME «Bakaelme HeMeTalIbl U UX COCOAUHCHUA»

Mertanisl 1 uX COCAUHCHUA

3.1

OO1w1ast XapakTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenusd B Ilepuonuuecko cucreMe XUMUYECKHX dieMeHtoB  JI..
Menpeneesa u ctpoeHns aromoB. CTpoeHHne MeTailIoB. Meranyeckas CBs3b U
METIJIMYECKasi ~KpUCTAIMYECKass peléTka. OJIEKTPOXUMHUYECKUH  psf

HaIpsHKEHUN METAJIIIOB
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duznyeckue U XUMUYECKUE CBOMCTBAa MeTauioB. O01IMe crocoObl MOydyeHus
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3un. CrutaBsl (CTajb, 4YyTyH, JIOPATIOMUHNAN, OPOH3a) U MX IPHMEHEHHUE B

OBITY U TIPOMBIIICHHOCTH
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lenouynsle MeTamnbl: moyiokeHue B I[leproguyeckoll cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPHUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbI 1
THAPOKCUABI HATpUA W KaJiud. HpI/IMeHeHI/Ie IMISJIOYHBIX MCTAJJIOB MU HX

COETMHEHUN
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[IlenoyHo3eMenpHblE  METaUIBl MarHuid M KaJbLUN: IIOJIO)KEHHE B
[Iepnonnueckoii cucreme xumudeckux ieMeHToB /(.M. Menneneesa; crpoeHue
UX aTOMOB; HaxOXXJEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
Marausa MW KaJbIUs. Baxxneimme COCIMHCHUA KaJbIUA (OKCI/II[, THUAPOKCUI,

conn). JKEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHui: nonoxeHue B [lepuonnueckoid cucteMe XMMHUUYECKHX 3JE€MEHTOB
J.. MenneneeBa; CTpOEHHUE aTOMa; HaXOXXJAEHUE B mnpupojae. Puzndeckue u
XUMHYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOICTBA OKCHUA U THIPOKCU/IA

AJITFOMUHUSA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme XumMuueckux snemeHTon J[.M.
MeHieneeBa; CTpOGHHE aToMa; HaxoxJaeHue B npupoge. dDusmyeckue u
XUMHUYECKHe cBoOMcTBa »kene3a. OKcuabl, rufpokcuabl u conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMy METaJUIOB U CIUIABOB,

X (U3NYECKUMHU CBOWCTBAMM; HM3y4YCHHE DPE3YyJbTATOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUSL OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
HCIIOIb30BaHUE BHJIEOMATEPHANIOB); HCCJIEAOBAHUE CBOMCTB JKECTKOM BOJIBI,
mpolecca TOpeHUs Kejle3a B KUCJIOpoAe (BO3MOXKHO —HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX PEAKIMi HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxkeneza(ll) m sxenmesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE IMPOIIECCOB OKPANTUBAHUS TUIAMEHH MOHAMH HATpUS,
Kaiuss W Kajnblusgd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEPHUAIIOB);
uccienoBaHre aM(QOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
[IMHKA; PEIICHNE YKCIIEPUMECHTAIBHBIX 33]1a4 110 TeMe «BakHelme MeTauibl 1

nX COCAUHCHUS)

XHMHS B OKPY’KAOIIasl cpena

4.1

HoBble maTepuansl u TexHonoruu. BemectBa u marepuanbl B MTOBCEIHEBHOU
JKWA3HU 4YelIOBEKa. XUMHUS U 370pOBbE. be30ormacHoe UCIoab30BaHNUE BEIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas moMmomib mpu XMMHYECKHX OXKOTax U

OTpaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxaromet cpenst [1/IK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHblE HWCTOYHUKU YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIM Ta3, HE(Th),

MPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy " MTPOMBIIINIICHHOCTHU

4.3

XUMUYECKUU SKCIICPUMCHT: U3YUCHUC O6p8.31_IOB MaTcpHraJioB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMEPHELIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O II03HaBa€MOCTH SIBJICHMH NPUPOJbI, IOHUMAHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOWIEH KyIbTyphl M TPAKTHUECKOU
NeSITEeIbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAHHEC MECTAa XUMHHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IIO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHNYCCKUX peaxunﬁ; YMCHHC HCIIOJBb30BaTh MOACIN LRI

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccroHaNTBEHON NESITENIBHOCTH, CBA3AaHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMHUYECKOH HAyKH, YTO ITO3BOJIUT OOYYAIONUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaymieil mpodecCHOHaTbHOM NesSTENbHOCTH
U ceNaTh OCO3HAHHBIM BHIOOP XMMHUHU Kak MPOQHUIBHOTO MpeaMera

MIpH [IepeX0/ie Ha YPOBEHb CPEeIHEro 00IIero 00pa3oBaHus

Bnagenue cucreMod XHMHUYECKHX 3HAHUM U YMCHHUEC TPUMCHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BaXKHEHIIE XWMUYECKHE IIOHATHA: XUMHYECKHH DJIESMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOHAS U
HEOAHOpPOJHAsI CMECh, OTHOCUTEJIbHbIE aTOMHAasi M MOJEKYIsIpHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISAPHBII
00BEM, OKCHJ, KHCJIOTa, OCHOBaHWE, CONb (CpPEeIHSs), XUMHUYECKas
peakmusi, peaKkIuu COCIUHEHUS, PEaKIUMH Pa3JIOKECHHs, PpEeaKIuu
3aMeIeHNs], PeakIuu oOMeHa, TeroBol 3(pQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHUE PEAKIMH, PAacTBOP, MAcCOBasi OIS XUMHYECKOTO
3J€MEHTa B COEIMHEHUH, MaCcCOBAsl 10JIA U MPOLEHTHAs KOHIEHTPALUs

BCIICCTBA B paCTBOPC, AP0 aTOMaA, BHCKTPOHHI:II\/JI clioit aToMa, aTOMHas




opbutanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKasl CBSI3b, DJIEKTPOOTPULIATEIbHOCTD, ITOJIAPHAS U HETOJISIpHAs
KOBAJICHTHAsl  CBsI3b, MOHHAs  CBSA3b, METAJUIMYECKas  CBs3b,
KpUCTaUIMYecKass pemérka (aToMHas, WOHHAas, MeTaJlJIMyecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTUYECKAs JAMCCOLMAIMS, PEaKIUMH HMOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEAKLHMH,  OKHUCIWTEIb U
BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBJIICHHME, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIUy,
CKOpPOCTb XMMHUYECKOM peakuuu, karamusarop, IIJIK, xopposus

MCETaJIJIOB, CIIJIaBbl
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OCHOBOIIOJIAararomure 3aKOHbI XUMHU: 3dKOH COXPAaHCHUA MACCHI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaPO
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TEOpUn XUMUHU: ATOMHO-MOJIEKYJIIpHast Teopus, Teopus

BHGKTpOHHTquCKOﬁ Jucconuannmn

Brnanenue ocHOBaMH XUMUYECKOW TPAaMOTHOCTH, BKJIFOYAIOILEH:

3.1

YMEHHE NPaBUJIBHO UCIOJIB30BaTh N3YUYEHHBIE BEIIECTBA U MaTepUaJIbl
(B TOM umclle MUHEpallbHble YIOOpEHHMs, METallbl W CILUIaBbI,
MPOAYKTHl NEepepabOTKU HPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrns, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3MCTBE, HA
MIPOU3BO/ICTBE M IMOHHMMaHHE 3HAYEHUs >KUPOB, OEJKOB, YTJIEBOIOB
JUIsL OpraHu3Ma 4esloBeKa; yMEHUE MTPOrHO3UPOBaTh BIMSHUE BEIIECTB

U XUMHUYCCKUX HNPOHCCCOB HA OpPraHU3M YCJIOBCKA W OKPYKAIOMOIYIO

MPUPOJHYIO CpeLy
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YMCHUEC UHTCTPUPOBATH XUMHUUYCCKHUE 3HAHWA CO 3HAHHUAMHU IOPYTHX

y4eOHBIX TPEAMETOB
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HaJIMYME ONbITa PabOThl C PA3MTUYHBIMU MCTOUYHHUKAMH MH(POPMALUU
Mo XMMUHU (Hay4dHass M Hay4YHO-TIIOMYJIsSIpHAsi JHUTepaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)
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YMCHUEC 00BEKTHBHO OLICHUBATh PIH(bOpMaI_[I/IIO 0 BEIIECCTBaxX, HX
IpEBPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIB30BaTh €€ MIsl peuicHuA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aJ1a4

BJ'IaI[eHI/Ie OCHOBAMH TIOHSITHHHOTO amnmnapara M CHMBOJHUYECKOI'O

A3bIKA XUMHUHU OJI1 COCTaBJICHHUA (bopMyn HCOPTraHNYCCKUX BCHICCTB,




YPaBHEHHM  XMMHUYECKUX  PEAKLUH;  OCHOBAMU  XHMMHYECKOU

HomeHknarypsl (IUPAC u TpuBHanbHOIN)

VMeHue oOBSICHATHL CBSA3b IOJOKEHHS JJIEMEHTA B HepHO,HPI‘leCKOfI

CUCTEME C YHCIIOBBIMHU XapaKTCPUCTHKaMU CTPOCHHUSA AaTOMOB

5 XUMHAYECKHX DJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee YHucio
JIEKTPOHOB), PACIpe/leIEHUEM BIIEKTPOHOB [0 HSHEPreTHYECKUM
YPOBHSIM aTOMOB MIEPBBIX TPEX MEPUOIOB, KATHS U KAJIbIH
[IpencraBnenue 0  NEpPUOIMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJlyCc aToMa, 3JIEKTPOOTPHULATENbHOCTB),

6 MPOCTBIX W CIOXKHBIX BEIIECTB OT IOJIOKEHHUS DJEMEHTOB B
[lepuonnueckoil cucreme (B MajblX HepuojaXx U  IJIABHBIX
MOJrpYIIax) U 3JIEKTPOHHOI'O CTPOEHUS aToMa

7 YMeHue KinaccupuIUpoBaTh:

7.1 XUMUYECKHE 3JIEMEHThI

7.2 HEOpPraHNYecKue BelIecTBa

7.3 XUMHYECKHE PEaKLIUU

8 YMeHue onpenensiTs:

o1 BAJCHTHOCTh M CTEINIEHb OKUCIICHUS XWMHUYECKHX DIJIEMEHTOB, 3apsi

' MIOHA

9o BUJI XUMHMUYECKOW CBA3M U THUI KPUCTAUIMYECKOM CTPYKTYphl B

. COEIMHEHUSX

8.3 XapakTep cpe/ibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIIOT, OCHOBAaHUI)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb

9 YMeHue XxapakTepu30BaTh (PU3MUECKUE U XUMUUECKUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, Tpadur, anmas,

9.1 KpeMHu#, a3oT, (ocdop, cepa, XJop, HATPHUIl, Kajauil, MarHui,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpOB (Boja,
aMMHMaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ,, OKCHIBI M T'MIPOKCHUIbI

92 metaioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (II u

' III), okenasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTuUCTas, a30THas,
(dbochopnas, yroapHas, KpeMHHUEBasi KHCIOTA U MX COJIN)

9.3 IIPOTHO3UPOBaTb W XapakTepu3oBaTb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUSA, NMPUMCHCHHC BCILICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTb MPOTCKAHUSA XUMHUYCCKUX

HpCBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYIISIPHBIC U HOHHBIE YPABHEHMS PEAKLUH, B

10
TOM YHCJIE:
10.1 peakmuii HOHHOTO 0OMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA
103 WUTIOCTPUPYIOIIUX ~ XMUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIn) HEOpraHM4YECKUX BEILIECTB
104 MIOATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BIYUCIATh (IPOBOJUTH PAacu€Thl):
- OTHOCUTEJIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEILECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX PEAKIHA M HAXOIUTh KOIUYECTBO
' BelIecTBa, 00BEM M MaccCy peareHTOB UM MPOAYKTOB pEeaKIu1
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TO3HaHusA  (HaOmIoJeHue,
1 U3MEPEHHE, SKCIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3YUECHUH BEILIECTB U
' XUMHYECKUX SBIIEHUH; YyMeHHEe CQOpMyIUpoBaTh NpodleMy H
MIPEJITIOKUTE IYTH €€ PEIIeHUs
1o 0e30macHOil pabOThl C XUMHYECKMMH BEIIECTBAMHU, XHUMHUYECKOU
' MOCYA0N U TabopaTOpHBIM 000PYAOBaHHEM
MpaBMJIaMU 0€30MacHOT0 00paIleHus ¢ BEIECTBAMH, UCIIOIb3YEeMbIMH
B TIOBCETHEBHOW >KM3HU, TIPABHJIAMH MTOBEJICHUS B IIEJSX COCPEIKECHUS
13 3I0pOBbS M OKpYKalOIIeH MPUPOAHON Cpelbl; NMOHMMaHWE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U MPEIOTBPAICHHUS] X BPEIHOTO
BO3JIEHCTBUSA
= Hannune mpakTHuecKuX HaBBIKOB TUIAHUPOBAHHSI U OCYIIIECTBICHUS
CIIETYFOIIAX XUMUYIECKUX IKCIICPUMECHTOR:
. W3Y4YEeHHE U ONHCaHUe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/I‘IGCKI/IMI/I u XHUMHWYCCKUMH SIBJICHUSIMH,; OIIBbITHI,




MJUTFOCTPUPYIOLUE IIPU3HAKY IIPOTEKAHU XUMUYECKUX PEaKLui

132

U3y4eHHE CIIOCOOO0B pa3/ieNeHus cMecel

133

NOJIy4YE€HHE KHCJIOpOJa M M3Y4YEHHE €ro CBOMCTB; IIOJY4EHUE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOIY4YEHHUE YIIIEKUCIIOIO ras3a u

HU3YUYCHUC €T'0 CBOﬁCTB; IMOJIy4YCHHUEC aMMHUaKa U U3Yy4YCHHUE €TI0 CBOICTB

13.4

MIPUTOTOBIICHUE PACTBOPOB C OMNpPENeNEHHOM MaccoBOM  gonei

pacTBOPEHHOIO BEIIECTBA

13.5

IIPUMEHEHHE HUHAUKATOpOB (;1akmyca, METHJIOpaHKa U
¢beHondTaNeNHA) IS ONpPENeIeHUs] XapakTepa Cpeabl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

HCCIIEIOBAHME M OIIMCAaHUE CBOMCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3AUMOJICHCTBHS KUCIOT C METAIIAMM,
OKCHJIAMU  METAUIOB,  PacTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOIO MeTajula JIpyrMM U3  pacTBopa  COJIM;
uccineaoBaHue am(pOTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMUHUSA H

UHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KIIACChI
HCOPraHn4CCKux COCHHHGHHﬁ)}; «3J’I€KTpOJ'II/ITI/IT-I€CKa$I
AUCCOLM AU, «Baxneinme HEMETalUIbl M HUX COCOAUHCHUA,

«BaxHeHIlne MeTaJUIbl U UX COEIUHEHUS)

13.8

XUMAYECKHE  OKCIIEPUMEHTBI,  WJUTIOCTPUPYIOIIME  TPU3HAKU
MPOTEKaHMUs peaklUii MOHHOro oOMEeHa; KayeCTBEHHbIE PEaKLUu Ha
MPHUCYTCTBYIONIUE B BOJHBIX PACTBOPAaX HOHBIL XJIOPUA-, OpPOMHI-,
nonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJIbIUs, aTFOMUHNS,

xenesa (2+) u xenesa (3+), meau (2+), IUHKA

14

Ywmenue:

14.1

MPEICTaBIATh PE3yNbTaThl dAKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaONUI MU BBIABIATH SMIUPHUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBSI3M MEXKITY PEATbHO HAOIIOJaeMbIMH XUMHUYECKUMH
SBJICHUSIMU U TIPOLIECCaMU, IPOUCXOASIIMMU B MaKpO- U MUKPOMUPE,

OOBSCHITH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

Yucrslie BemiectBa 1 cMecH. CriocoObl pa3aeneHus cMecei

1.2

ATOMBI WH MOIJICKYJIBI. Xumuyeckne dyieMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOXKHBIC BEIICCTBA.

1.3

Xummueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. CTereHb

OKHUCJICHHUA

14

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OrtHocuTenpHas aToMHas Macca.
OTHOcHuTENIbHAS MOJICKYJISIpHAsA Macca. MaccoBas 10as XMMHYECKOT0 3JIEMEHTA

B COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MonspHas macca. MossipHbIE 00BEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAWMHUI] BCIIECTBA

1.6

du3nyeckre W XUMHYECKHE SBICHUS. XUMHUYECKas pCakuusa u eé IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucTeMa XMMHUYECKHX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIECKUX deMeHToB J[. 1.
Menneneesa. [lepuoast u rpynnbl. GU3NYECKUN CMBICH MTOPSAAKOBOIO HOMEpA,

HOMCPOB II€PUOJa U I'PYyIIIbI 3JICMCHTA

22

Crpoenue aromoB. CocraB aToMHbIX siaep. M3otombl. DnekTponbl. CTpoeHue
JMIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XHMHUYECKUX  DJIEMEHTOB

[Tepuonuueckoit cucremsl [.1. Menaeneena

23

3aKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XMMHYECKHUX DJIEMCHTOB MEPBEIX TpéX
NepruoaoB, KaJlud, KaJIblIHA (pazu/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNNIMYECCKUX HW  HEMETANIMYCCKHUX CBOﬁCTB) n #ux COG)II/IHeHI/Iﬁ B
COOTBCTCTBHHM C IIOJIOXKXCHHEM OJICMCHTOB B HepI/IO,[[I/I‘-ICCKOI\/'I CUCTEME H

CTPOCHUCM HUX aTOMOB

Crpoenue BeliecTsa

3.1

XuMuueckas CBA3b. KoBanenrnas (HOJ'ISIpHaSI )51 HCHOJBIpHa}I) CBA3b.
QHCKTPOOTPI/IHaTCJ'IBHOCTB XHUMHUYCCKUX DJIEMCHTOB. Honnas CBs3b.

Meramnueckas CBA3b




32

Tumel KpUCTAUIMUECKMX  PEIIETOK (ATOMHAs, MOHHAs, METaJUIMYECKast),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALINYECKOM PEIIETKU W BHUJAA

XUMHUYECKOH CBI3U

Baxwneline npencraBUTeNIM HEOPraHUYECKHX BewecTB. Hemerawibl u ux

COCIMHCHNA. Mertanisl 1 UxX COCOAUHCHUA

4.1

Knaccudukanus u HOMEHKIIATypa HEOPraHHMYECKUX COCIMHEHHA: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrole; OCHOBaHHMH (IMIENIOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCIOT (KHCIOpOJCOAEpKalMe U OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

®duznyeckue M XUMHYECKHE CBOMCTBaA IIPOCTBIX  BCHICCTB-HCMCTAJLJIOB:

BOZIOPOJIa, XJIOpa, KUCIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpEeMHUS

4.3

dusznueckne M XHMMUYECKHUE CBOMCTBA IMPOCTBhIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, KaJlidsd, Mardusa W KaJlbLHsA, aJIlOMHUHHA, KCIIC3a. :‘)HGKTpOXI/IMI/I‘lCCKI/Iﬁ

o) i HaHpH)KeHI/Iﬁ MCTaJIIIOB

44

®Ou3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGZII/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

Ou3nyYecKue M XMMUYECKHE CBOWCTBA OKCHAOB HeMetaymoB: cepbl (IV, VI),
azota(ll, IV, V), docdhopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAIJIOB

4.6

Xumunyeckue cBoiictBa okcuioB: MetamioB IA-IIIA rpynmn, uunka, menu(Il) u

xenesza(Il, IIT). [TomydyeHne OKCHIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHWUU M aM(OTEPHBIX THAPOKCUIIOB (HA TpUMEpE
THAPOKCUIOB ~ QIFOMHHMSI, Kele3a, M[uHKa). [lomydyeHne OCHOBaHWM U

aM(OTEPHBIX THAPOKCHUIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOTHON, CEPOBOJOPOIHOM,
CEpHHUCTOM, CEepHOM, a30THOU, (ocPOpHO, KpeMHUEBOU, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM W aA30THOM KHUCIIOT.

HOJ’Iy‘{eHI/IC KHUCJIOT

4.9

OO6mue xuMruYecKue CBOMCTBa cpeaHux coneit. [lomyuenue conei

4.10

HOJ’Iy‘{eHI/IC, CO6I/IpaHI/Ie, pacnmo3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMHaKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

4.11

[TonyyeHnue amMmmuaka, CEpHOM M a30THOW KUCIIOT B MPOMBINUIEHHOCTH. O0mme

CIOCOOBI MOTYYEHUS] METAJLIOB




4.12

I'eneTnyeckas CBS3b MCXKAY KiIaCCaMH HCOPTraHUYCCKUX COQI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XuMHUecKuX peakiuii o pa3iudHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOIIMX B pEaKUUU BEIIECTB, IO TEIUIOBOMY 3¢ ¢deKTy, o

N3MEHEHMIO CTEIICHEH OKHUCIICHUS XMMHYSCKHUX 3JIEMCHTOB

52

TennoBoi 3G HeKT XUMUIECKOW PeaKiiuy, TEPMOXUMUYCCKHAE YPAaBHEHHS. DK30-

U OHAOTEPMHYCCKUEC PEAKIIH. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

53

OKHCIINTEIFHOBOCCTAHOBUTEIIbHEIE pCaKknuu. OKHUCIATEIN U BOCCTAaHOBHUTEIIH.
[lpoumeccsl  OKHCIEHHMS M BOCCTAaHOBICHHMA.  OJEKTPOHHBIA  OajaHc

OKHCIIUTEIIbHOBOCCTAaHOBHTCIILHOM pcakuuu

54

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHOHBI. :‘)HGKTpOHI/ITH n

HEOJICKTPOJIUTHI. CuibHBIC U Cl1a0bIe OJICKTPOJIUTHI. CreneHb JUucconmuanu

55

Peakiun nonHoro oOmeHa. YCJIOBHSI MPOTEKAaHUs PEaKlUii MOHHOTO OOMeEHa,

IIOJIHBIE M COKPAILEHHBIE HOHHBIE YPABHEHHUS PEaKLUi

XuMus u OKpYyzKaroias cpeaa

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKH3HM 4eloBeKa. be3omacHoe
UCIOJIb30BaHNE BEIECTB M XMMHUYECKHX peakiuil B jabopaTropuu U OBITY.

HepBa;I ImoMoImb MMpu XUMHUYICCKHUX 0KOTr'aX U OTPABJICHUAX

6.2

XuMUYeckoe 3arps3HEHHE OKpyXaromiedl cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0o MPEJOTBPAIICHUS
[IpenenpHas nmomyctumass koHueHtpanusi BemectB (IIJK). Pomp xumum B
pEelIeHUU JKOJIOTHYECKUX MpolOsieM. YcuieHue napHUKOBOro sddekra,

Pa3spymICHUC O30HOBOT'O CJIOsA

6.3

[Ipumenenue cepsl, azora, docdopa, yriepoaa, KpEMHUS] U UX COCIUHEHUH B
ObITY, MEIUIMHE, TNPOMBIIUIEHHOCTH M CeIbCKOM XozsicTBe. IlpumeHnenue
METAIJIOB M CIJIaBOB (CTajlb, YYyryH, IIOPAIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHUH. [IoHsATHEe 0 KOPpPO3UU METaJIIIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble HCTOYHMKHU YTJIEBOJOPOJIOB (Yrojb, HPUPOJHBIA ra3, HE(Tb),

MPOJYKTHI UX NepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIIIEHHOCTH

6.5

[TepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHHUAX
yriaepoja (MeTaH, 3TaH, ITUJIEH, alleTUIIEH, STaHOJ, TJIMIIEPHH, YKCYCHasl KUCIIOTA).
[TonsITHE O OMOIOTUYECKU BAYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoAax — U UX

POJIN B )KM3HU YCIIOBCKA




Pacuérnl:

7.1 o popmynaMm XUMUYECKUX COCIMHEHUH
7.2 Macchl (MacCOBOM) 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUAM




YYEBHO-METO/JUYECKOE OBECNEYEHUE OBPA3OBATEJILHOI'O
MMPOLIECCA
OBSA3ATEJILHBIE VUEBHBIE MATEPUAJIBI JIVISI VYYEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., Octpoymon N.I'., Cnagko C.A., AKITMOHEpHOE OOIIECTBO
«M3parenscTBo «IIpocBemenue»

» Xumus, 9 xnacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AKnnoHEepHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

tabnuupel: [lepuoauueckas cuctema xummuaeckux anemenTos JI. . Menaeneesa, Tabnuna

PaCTBOPUMOCTH, 3JICKTpOXI/IMI/I‘ICCKI/H71 PAa HAIIPAKCHUA METAJIJIOB

METOAUYECKUE MATEPUAJIBI J1J1S1 YYUTEJISA
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yaurenst.pdf

HUDPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur
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Kpurepun u HOpMbI OLleHUBaHKUsI pa0oOT MO XUMHUM yyauuxes 8-9 kiaccoB.
OneHka yCTHBIX OTBETOB.
OrMerka «5» - CcTaBUTCS B TOM Cjy4yae, €CIIM Y4YalllUHCS TIIOKa3blBaeT BEpPHOE
IIOHUMAaHHUE XMMHMYECKOU CYIIHOCTH PAaCCMATPUBACMBIX SIBICHUN U 3aKOHOMEPHOCTEW,
3aKOHOB U TEOPHi, JAaeT TOYHOE OIpe/eJeHHEe U HCTOJIKOBAHWE OCHOBHBIX MOHSATHUH,
3aKOHOB, TEOPHil, a TAK)KE IPABUIIBHOE OIPEIEICHNE XUMUUECKUX BEJIUYMH, UX €IUHUIL]
U CIIOCOOOB M3MEPEHUS; MPABUIIHHO BBIMOJIHSAET YEPTEKH, CXEMbl U IpaUKU; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXKIAET PACCKa3 HOBBIMH MPHUMEPAMHU, YMEET
MPUMEHUTh 3HAHUS B HOBOW CHUTYyallMM MpPH BBHINOJIHEHUM MPAKTHUUECKUX 3aJlaHUl;
MO>KET YCTAHOBHUTH CBSA3b MEXAY HM3y4yaeMbIM M paHee HU3YYEHHBIM MaTE€pHAIOM I10
KypCy XMMHH, a TaK K€ C MAaTepUAIOM, YCBOCHHBIM MO U3YYCHHIO IPYTUX MPEIMETOB.
Ormerka «4» -cTaBUTCA, €CJIM OTBET YUYEHUKA YJIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSIM K OTBETYy Ha «5», HO JaH 0Oe3 HCIIOJIb30BaHHUS COOCTBEHHOIO ILIAHA,
HOBBIX MPHUMEPOB, 0€3 MPUMEHEHHsI 3HAHWN B HOBOW CHUTYalllH, 0€3 HCIIOIb30BaHUS
CBs3€ C paHee U3YYCHHBIM MaTepUalioM, YCBOGHHBIM MpPU HU3YYEHUH JAPYTUX
MPEIMETOB; €CIIH yJaliiCs JOMYCTHII OAHY OIIMOKY MM HE OoJiee ABYX HEIOYETOB U
MOJKET UX UCIPABUTH CAMOCTOSATEIHHO W C HEOOIBIION TOMOIIBIO YUUTEIS.
Ormerka «3» -cCTaBUTCA, €CJIM YyYyallMiics MNPaBUIbHO IOHUMAET XUMHUYECKYIO
CYUIHOCTh PAacCMaTPUBAEMBIX SIBICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS
OTJeNbHbIE MPOOENbl B YCBOGHHHM BOIPOCOM Kypca XHUMHUHU, HE MPENATCTBYIOIIHE
JalbHEUIIEeMY YCBOEHHUIO MPOrPaMMHOTO MaTepuaia; yMeeT MPUMEHSTh MOTyYeHHbIE
3HaHUS TPU PEIICHHH MPOCTHIX 33734 C MCIOJB30BAaHHEM TOTOBBIX (OPMYIN, HO
3aTpyqHsieTCs] MPU pEeHIeHHH 3a7ad, TpeOYIIuX MpeoO0pa3oBaHUs HEKOTOPBIX
dbopmym;nomyctun He Oojiee OnHON TpyOOW OMMOKKM W JABYX HEJOYETOB, HE Oojee
OJIHOU TpyOOH M 0/1HOW He rpy0oil ommnbKku, He Ooyiee IBYX-TpeX He rpyObIX OMIHUOOK,
OJIHO He Tpy00il OIIMOKK U TPEX HETOUETOB, TOMYCTUII YETHIPE UITU MSTh HEJOUETOB.
OTMeTKa «2» - CTaBUTCS, €CIIN yUYaIIHIICS HE OBJIAJIE]l OCHOBHBIMH 3HAHUSMH U
YMEHHUH B COOTBETCTBUHU C TPEOOBAHUSMHU MTPOTPAMMBbI U JOITYCTHJI OOJIbIIIE OMINOOK U
HE/I04ETOB, YeM HEOOXOIUMO JJISl OLEHKH «3» .
OuneHka nMcbMeHHBIX paldoT.
OtmeTka «5» cTaBUTCS 32 pabOTY, BHIIOIHEHHYIO MOJIHOCTBIO €3 OMNO0K U
HE0YETOB.
OtMmeTKka «4» cTaBUTCS 32 pabOTY, BHIIOIHEHHYIO MOJHOCTHIO, HO TP HAJTHYWU B HEM
He 0oJiee 0THOM TpyOOii OIIMOKHK U OJTHOTO HEJI0UeTa ; He 0oJiee TPeX HEeJI0UETOB.
OtMmeTKka «3» CTaBUTCS, €CITM YUYCHHUK BBIMOJHUI MPABUIILHO HE MeHee 2/3 Bcei
paboTHI WK TOMYCTHII HE OoJiee OJTHOM TpyOol OIMOKHU U IBYX HEJA0UYETOB, HE Ooee
OJTHO¥ rpy0o#t U 0fHOI HerpyOoit ommOKH, He Oosee Tpex HErpyObIX OMIMOOK, OTHOM
HETpyOO# OIMMOKK M TPEX HEJOYETOB, MPH HATWYHH YETHIPEX-TISTH HEA0YETOB.
OtMmeTka «2» CTaBUTCS, €CIIHM YUCIIO OLIMOOK M HEJ0UETOB MPEBBICHIIO HOPMY OLIEHKU
«3» WJIM BBIIIOJIHEHO MPaBUIbHO MeHee 2/3 Bcell paboThl.
Onenka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT.
[Ikana nepeBosa B MATHOAIILHYIO CUCTEMY OLIEHKU
Otmetka «5» ctaButcs 3a BoinonHeHue 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
OtmMmertka «3» craBuTcs 3a BbinosiHeHue 50-69%
OtMeTKa «2» CTaBUTCA 3a BEITOJHeHUE MeHee 50%,
Kputepuu onieHuBaHus TECTOBBIX KOHTPOJIbHBIX PadoT.
[kana nepeBosa B MATHOAILHYIO CUCTEMY OLICHKH
Otmetka «5» craButcs 3a BoinonHeHue 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
OtmMmertka «3» craBuTcs 3a BbinosiHeHue 50-69%
OtmeTKka «2» cTaBUTCS 3a BhIIoJHeHHE MeHee 50%,



Kpurepun oneHuBaHMs IKCIIEPUMEHTAIbHBIX YMeHHH (J1a0opaTopHbIe U
NpaKTHYeCKHue 3a/1aHHA).

OtMeTKa «5» cTaBUTCS €clid paboTa BHIMOIHEHA MOJHOCTHIO U MPABUIIBLHO, CIETIaHbl
NpaBUJIbHBIE HAOIIOICHHUS U BHIBOJIBI,

AKCIIEPUMEHT OCYIIECTBIICH IO IJIaHY C YY€TOM TeXHUKU O€30MMaCHOCTH U MPABUI
paboThI ¢ BemecTBaMH U 000PYJOBaHUEM;

MIPOSIBIIEHBI OPTraHU3alMOHHO - TPYJOBbIE YMEHUS, OACPKUBAIOTCSA YUCTOTa pabovero
MecCTa U MOPSJIOK (Ha CTOJIE, 3KOHOMHO HCIOJIb3YIOTCS PEAKTUBBI)

OtMeTKa «4» cTaBUTCS €clid paboTa BHINIOJIHEHA MPAaBUILHO, C/IeTIaHbl IPABUIbHBIC
HAOJIOACHUS M BBIBOJIBI, HO IIPY 3TOM SKCIIEPUMEHT MPOBE/ICH HE MOTHOCTHIO HITH
JIOTYILIEHbI HECYIIIECTBEHHBIE OMUOKH B paboTe ¢ BellecTBaMHu U 000PYA0BAHUEM.
OtmeTka «3» cTaBHUTCS eciy paboTa BHINOJIHEHA TPABHJILHO HE MEHEe YeM
HAMOJIOBUHY WJIM JIOMYIIIEHA CYIECTBEHHAs OIIMOKa B X0/1€ IKCIIEPUMEHTA B
00BsICHEeHUH, B 0pOPMIICHUN PAOOTHI, B COOIOCHNN PABUII TEXHUKH 0€301T1aCHOCTH
Ha paboTe ¢ BelIecTBaMU U 000pYI0BaHUEM, KOTOPAast UCIIPABIIAETCS IO TPEOOBAHUIO
YUUTENSA

OTMeTKa «2» CTaBUTCS €CIU JAOMYIIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B XOJI€:
IKCIIEPUMEHTA, B O0BSICHCHHUH, B 0OPMIICHHH PAaOOTHI, B COOJIFOICHUN TIPABHIT TEXHUKH
0€e30MacHOCTH P paboTe C BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPBIE YUalHiics HE
MO>KET UCIPABUTH JAXKE [0 TPEOOBAHUIO YUUTEIS.

Ouenka nNpoeKTHBIX padoT.

OtMeTKka «5» CTaBUTCS €CIIU LENb YETKO CPOpMYIMpOBaHa U YOEIUTEIbHO
obocHoBaHa. [IpencraBien pa3BepHyThIN IJIaH JOCTHKEHUS 1IeNTU MpoeKkTa. Tema
MIPOEKTA PACKpPbITa MOJTHOCTHIO U HCUEPIIBIBAIOLIIE.

PaboTa coep>kKUT J0CTAaTOYHO MOJIHYIO HH(OPMAIIHMIO U3 PA3IMYHBIX UCTOUHUKOB.
[IpencraBien aHann3 CUTyalui, CKJIaIbIBaBIINXCS B X0/€ pabOThI, C/eTIaHbl
HE00XO0/AMMBbIE BBIBO/IbI, HAMEUEHBI IIEPCIEKTUBHI paboThl. PaboTa oTinyaercs
TBOPUYECKUM I10/IX0JI0M, COOCTBEHHBIM OPUTMHAIBHBIM OTHOILIEHHEM aBTOpa K HJee
npoekTa. PaboTa oTnu4aeTcs 4eTKMM U TPaMOTHBIM O(OPMIIEHHEM B TOYHOM
COOTBETCTBHUH C YCTAHOBJICHHBIMU IIPaBUJIaMU. BrICTyIIeHHE COOTBETCTBYIOT
TpeOOBAaHUSAM NMPOBEICHHS TPE3EHTALIMH, OHO HE BBIILIO 32 PAMKH PETJIaMEHTa, aBTOP
BJIa/IEET KYJIbTYPOM OOIIEHUS C ayTUTOpUEH, MPE3EeHTAIMs XOPOIIO OArOTOBJIEHA,
aBTOPY YAAJIOCh 3aMHTEPECOBATH ayIUTOPUIO. [IpOSYKT MOIIHOCTBIO COOTBETCTBYET
TpeOoBaHUsAM KayecTBa (3CTETHUYEH, Y00EH B UCIOIb30BaHUH, COOTBETCTBYET
3asIBJICHHBIM LIEJISIM).

OtMmeTrka «4» cTaBUTCA eciH 11eb chopmynupoBaHa, HO He o6ocHoBaHa. [Ipencrasien
KpaTKU IJIaH JOCTHXKEHUS LEJIM MPOeKTa. Tema MpoeKTa pacKpbiTa HE IMOJIHOCTHIO.
PaGora comepkuT He3HAuMTENbHBIH 00beM moaxondumiedl uHbopMauuu U3
OrPaHUYEHHOI'0 YHUCIIa OJHOTUITHBIX MCTOYHUKOB. IIpeacraBieH pa3BepHYyTHI 0030p
paboTHl O JOCTIKEHUIO IIeNIeH, 3asBJICHHBIX B MpoeKkTe. PaboTa camocTosTeNnbHas,
JEMOHCTPUPYIOIIAsl CEPbE3HYI0 3aMHTEPECOBAHHOCTH aBTOpa, MPEIIPHUHSITA IOIbITKA
MPEICTaBUTh JIMYHBIN B3IJIS Ha TEMY MPOEKTa, MPUMEHEHBI 3JIEMEHThl TBOPUYECTBA.
[IpennpuHATEl TONBITKK O(QOPMUTH PAaOOTy B COOTBETCTBUU C YCTAHOBJIEHHBIMHU
MpaBWJIaMH, MPUAATH € COOTBETCTBYIOLIYIO CTPYKTYpPY. BBICTyIJIEHNE COOTBETCTBYIOT
TpeOOBaHUSAM IPOBEACHUS NMPE3CHTALMU, OHO HE BBINUIO 32 PaMKH pErjiaMeHTa, HO
aBTOp HE BJIAJICET KYJIbTYpOH OOIIeHHs ¢ ayauTopuel (yMeHHe OTBe4aTh Ha BOIPOCHI,
JI0Ka3bIBaTh TOYKY 3peHusi). IIpoIyKT HE MOJHOCTBIO COOTBETCTBYET TPeOOBaHUSIM
KauecTBa

Otrmerka «3»craBUTCS ecnd  1edb  cHOpMyIUpoOBaHAa HEUETKO JHOO  He
chopmynupoBana. IlpencraBieHHbIl MaH HE BEAET K JOCTHIKEHHUIO e MPOEKTa.
Tema mpoekra packpbita (parmentapHo. bonpmas wacTh mpeiCcTaBICHHOM
nH(pOpMallUd HE OTHOCHTCA K TeMe paboThl. AHallM3 3aMEHEH KpPaTKUM OIHCAaHUEM
X0Jla ¥ MOpsAaKa paboThl. ABTOpP MPOSIBUJI HE3HAUUTEIbHBIA HHTEPEC K TEME MPOEKTa,



HO HE IPOJEMOHCTPUPOBAI CaMOCTOATENBHOCTH B paldoTe, HE HCHOJIb30BAI
BO3MOKHOCTH TBOPYECKOTrO MOAX0ja. B mUCbMEHHOW 4YacTH pabOThl OTCYTCTBYIOT
YCTAQHOBJICHHBIE IPABUJIAMM HOPSAOK M 4YeTKas CTPYKTypa, JONYIIEHbl OUIMOKU B
opopmienun. BrpicTyruieHHe HE  COOTBETCTBYET  TPeOOBAaHUSAM  MPOBEICHHS
npe3eHTauy. IIpoekTHBII NPOIYKT HE COOTBETCTBYET TpeOOBAaHUAM KauecTBa
(acTeTrka, y1o0CTBO HCIIOJIB30BAaHMS, COOTBETCTBUE 3asIBIICHHBIM IIETISIM)

OuneHka ymMmeHuil pelmiaTb pacyeTHbIE 3a1a4H.

OtmeTKa «5» CTaBUTCS €CIHM B JIOTMYECKOM PACCYXJICHUU M PEIICHHH HET OIIMOOK,
3aJjaya pelieHa paloHalIbHbIM CIIOCO00M;

OtrmMeTKa «4» CTaBUTCI €CIM B JIOTHUYECKOM pAacCy)KICHHMM M pEIIeHUs HeT
CYIIECTBEHHbIX OIIMOOK, HO 3a7aya pelleHa HEpPalMOHAIbHBIM CIIOCOOOM, WM
JOMyIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

Otmerka «3» CTaBUTCS €CIAM B JIOTUYECKOM pACCY)KIEHHM HET CYIIECTBEHHBIX
omuOO0K, HO JIOMYIIEHA CYIIECTBEHHAs OMIMOKa B MATEMAaTUYECKHIX pacdeTax.

OtmeTKa «2» CTaBUTCS €CIM MMEETCsSl CYIIECTBEHHbIE OLIMOKH B JIOTHYECKOM
PacCyKJICHUU U B PEIICHHH.

Ouenka yMeHHUI peliaTh 3KCNePUMEHTAIbHbIE 3aJa4H.

[Ipu omeHke 3TOro yMEHHUS CJEIyeT YYHTHIBAaTh HAONIOACHUS YUUTENns W
IPEIbsIBIIEMbIE YUALTUMCS PE3Y/IbTAThl BBIITOJHEHHS OMBITOB.

OtrmeTka «5» CTaBUTCS €CJM IUIAaH  PEUICHHs 3aJadydl  COCTaBJICH MPaBUIBHO,
OCYILIECTBJIEH MOAOOp XMMHUYECKUX PpEaKTUBOB U O0OOpYyIOBaHMSA, MAAHO IIOJHOE
OOBSICHEHUE U C/ICTIaHbI BHIBO/IBL.

OtmeTKka «4» CTaBUTCSA €CIM IUIaH PEIIEeHUs] COCTaBJIEH IPAaBUIBHO, OCYIIECTBJIECH
nondop XUMHYECKMX pEaKTUBOB W 000pYyAOBaHHA. [OMYIIEHO He Oojee ABYX
HECYIIIECTBEHHBIX OIIHOOK (B 0OBSICHEHUU U BBIBOJIAX).

OTMeTKa «2» CTaBUTCS €CIHM IUIAaH PEIIeHUS] COCTaBJICH IPABHIBHO, OCYIIECTBIICH
oJI00p XUMHUYECKUX PEaKTUBOB M 00OPYAOBaHMs. JIOMYyIlEHa CYIIIeCTBEHHas OlIMOKa B
OOBSICHEHUH U BHIBOJAX.

OTMmeTKa «2» CTaBUTCS €CIIU JONYIIEHBI ABe U Oojee omMOKU (B IUIAHE PELIeHHUs, B
mo10ope XUMUYECKUX, PEAKTUBOB U 000PY0BaHHUs, B OOBSICHEHUH U BHIBO/IAX ).
Ounenka pedepara.

WznoxenHoe moHMMaHue pedepara Kak IEJOCTHOTO aBTOPCKOTO TEKCTa OIpEeliseT
KPUTEPHUH €ro OLEHKH:

- HOBH3HA TEKCTAa;

- 000CHOBaHHOCTb BbIOOpA MCTOYHHKA;

- CTETIeHb PACKPBITHS CYIITHOCTH BOIIPOCA;

- cobmoieHus TpeOoBaHU K 0(hOPMIICHUIO.

Hosusna Tekcra:

a) aKTyaJIbHOCTh TEMbI UCCIIEIOBAHMS;

0) HOBM3HA M CAMOCTOSITEIFHOCTh B MTOCTAaHOBKE MPOOJIEMBI, (hOpMYIHPOBAHHE HOBOTO
acreKkTa U3BECTHOI MpoOsieMbl;

B) yMeHHe paboTaTh C JUTEpPaTypoOil, CHCTEMATH3HPOBATh W CTPYKTYPHPOBATH
MaTepHal;

T') CAMOCTOSITEIIbHOCTh OIEHOK U CY)KJICHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTa, €AUHCTBO JKAaHPOBBIX YEPT.

Crenenb pacKpbITUS CYIITHOCTH BOIIPOCA:

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEPKAHUS TEME U IJIaHy pedepara;

B) MOJIHOTA U IITyOWHA 3HAHUM TI0 TEME;

I) yMeHHe 00001aTh, JeNaTh BBIBOJbI, COMOCTABIATh PA3JIMYHbIE TOYKH 3pPEHUS I10
OJTHOMY BOTIPOCY

OO60CHOBaHHOCTH BHIOOPA HCTOYHUKOB:



a) OLICHKAa UCIOJIB30BaHHOM JTUTEPaTyphl: IPUBJICUEHBI U Hanboyiee N3BECTHHIE PaOOTHI
[0 TeMe MCCIEAOBaHUS (B T.4. )KYpPHAIbHBIC MyOIHKAIIMN MOCIEAHUX JIET, TOCICIHNE
CTaTUCTUYECKHUE JIaHHbIE, CBOJIKH, CIIPABKU U T.1I.).

Cobmoienue TpeboBaHul K 0OPMIICHHIO:

a) HaCKOJbKO, BepHO, OGOpPMIICHBI CCHUIKM Ha HCIOIB3YEMYIO JHUTEpaTypy, CIHCOK
TUTepaTypel; ©) OIEGHKAa TPaMOTHOCTH M  KYJIbTYpbl HW3JIOKEeHHS (B  T.4.
opdorpaduyeckoil, NYHKTYAllMOHHOM, CTUJIMCTHUYECKON  KYyJIbTYphl), BIaJCHUE
TEPMUHOJIOTUEN;

B) coOioieHne TpeboBaHui kK 00bEMY pedepara.

VYuammiics npeacTaBisieT pedepar Ha PeeH3HI0 He MO3JHEE YKa3aHHOTO CPOKa.

J{ns1 yCTHOTO BBICTYIUICHUS y4daiiemycsi JocTaTouHo 10-20 MuHyT.

OTMeTKa «5» CTaBUTCS €CIIM BBIIOJIHCHBI BCE TPEOOBaHWS K HANMCAHHWIO W 3aIlUTE
pedepara: o6o3HaueHa mpodiemMa U OOOCHOBaHA €€ aKTyalbHOCTb, ClEJaH KpaTKul
aHaIM3 pa3IMYHBIX TOYEK 3pEHUs Ha pPacCMaTpHBaeMyl0 NpobdjIeMy W JIOTHYHO
U3NI0KEeHAa COOCTBEHHAss MO3UIMS, C(HOPMYIHUPOBAHBI BBIBOJABI, TEMa pPAaCKphITa
MOJIHOCTBIO, BBIJIEPKaH 00BEM, COOJIIOJICHBI TPEOOBAaHUS K BHEIIHEMY O(OpMIICHHIO,
JIaHbl IPABUIIbHBIE OTBETHI HA IOTIOJHUTENIbHBIE BOITPOCHL.

OTMeTKa «4» CTaBUTCSI €CIIM BBHITIOJTHEHBI OCHOBHBIE TpeOoBaHUS K pedepary m ero
3alUTEe BBIMOJIHEHBI, HO TMPU 3TOM JAOMYIIEHbl HEeNouéThl. B wacTHOCTH, uMMeEIOTCS
HETOYHOCTH B M3JIOKEHHH MaTepuala; OTCYTCTBYET JIOTHUECKAs TIOCIIEI0BATEIBHOCTD B
CYXJCHHSIX; HE BbIIEpKaH 00bEéM pedepaTa; UMEIOTCS YIylIeHUs B 0QOpPMIICHUU; Ha
JIOTIOJTHATEIIHFHBIC BOTIPOCHI TIPH 3aIUTE JIaHbI HEMIOJIHBIC OTBETHI.

OtMeTKa «3» CTaBUTCS €CIIU UMEIOTCSI CYIIECTBEHHBIE OTCTYIJICHUS OT TpeOOBaHMM K
pedepupoBanno. B dwacTHOCTH: TemMa OCBeIIeHa JUINb YaCTHYHO, JOIYIICHBI
(dakTHueckue OomuOKU B cofepkaHuu pedepaTa WK MPH OTBETE HA JOMOIHUTEIbHBIE
BOIIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET BBIBO/I.

Ormerka «2» craBUTCS eciu TeMa pedepaTta HE pacKpbeiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HETTOHMMAaHHUE MPOOIIEMBI
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