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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIMIUU MpernofaBaHus y4eOHOro npeaMera « XuMus)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE IPEeIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4E€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTepPUATBLHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, IHEPTETUUYECKOH,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 JJIEKTPOIUTHYECKOW JUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HaykH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUMX (PAaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUYECKUX TOJIOKCHHM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAUYEHUE MJIs
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHSTh WX TPHU PEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH W
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI M OKPYKAIOIIEN MPUPOIHOM CPEJIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIC XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast oJI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi PEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xenes3a ¢ pactBopoM cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBS3bp MEXKIY KIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOMIOAECHUE OOpa3OB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalh3aluH, MOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckui 3axkoH u Ilepuoguueckass cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM()OTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. [lepuoabt
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanueckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OT/ICIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BBl XUMHUYECKOW CBSI3U. THUIBI KPUCTALITUYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. llonstue o xkaranuse. [lonsiTe 0 XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHSITHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIIETIEHUE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMoOAEICTBHE C MeETaJUlaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYeCcKue cBoMcTBa. OKCHABI CEPhl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii kucnoThel. Coau CEepHON KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHMSI B KaueCTBE MMHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3nIecKue U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMKU, PACIpPOCTpaHEHWE B NpUpOJE, (PUINUYECKHME U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rinoGanbHOTO TOTEIUICHUS KJIMMAaTa, IMapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBILIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenne. CoennHEHHS KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHUs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xKaronme (QU3NYEeCKue M XUMUYECKUE CBOWMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYIJIMBAHUS caxapa Mo ACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX coeIUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKaHMUsl, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U H3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaIoB. MeTtamnyeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTtpus U Kanus). OKcuapl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B NpUpoje. PU3nuecKue 1 XMMUUECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupojie. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M conu kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBas momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTAJIINYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMd MU HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJIETh JAOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBbIM 00pa3 *KU3HMU, OCO3HAHUE TMOCIEIACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuii u TpyJia pa3iuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOJAEC KaK HMCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUS TIPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAHHUS TIJIOOATBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMH,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3TUYHbIE METOAbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (WId) AUCKYCCHUH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (71a00paTOpHOrO OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB M COTrJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEIIaraéMble B YCIIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue Il TPEAMETHOW o0macth «XUMHS», BHUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEUICHUsA, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PAcTBOP, MAccoBas JOJsl BEIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TOATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMAaTU3aIMIO, KIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBII U MBICTIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOpPOJA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAIIMYecKas peméTka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEITCS B IEPUOJUYCCKOM TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PGEKTy, MO U3MEHEHHUIO CTENEeHEH OKHCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJUTUYECKOM JIHUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBuja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



Kpurepun onenuBanns o0pa3oBaTeJbHbIX pe3yJbTaToB

Texynui 1 UTOTOBBIM KOHTPOJIb OCYILECTBIISIETCS 10 JUJAKTHYECKUM MaTepHalaM 110
xumuu 11 8-9 kiaccoB. ABrop: A.M. Pagenkuii.

OcHoBHasl 3a/1a4a ¥ KPUTEPHI OIICHKU — OBJIaJICHUE CHCTEMOU Y4eOHBIX ACUCTBHIA C
U3y4aeMbIM Y4eOHBIM MAaTEPUAJIOM.

Cucrema OLIEHKH BKJIIOYAET B ce0s1 BHYTPEHHIOIO (OCYIIECTBIIIEMYIO CaMOM IIKOJION) U
BHEIIIHIOO (OCYILIECTBIsIEMAasl BHEIIHUMHU 110 OTHOIIEHUIO K IIKOJIE CIIy:KOaMH).

JUJ1st OLIEHKH MCIIOJIB3YeTCs IepCOHM(UIIMPOBaHHAs HHPOPMAIUS 1 aHOHUMHAs
(HenepconupuupoBanHas). [lepcoHnpUIMPOBaHHON OLIEHKE MMOAJIEKAT TOJIBKO
METaIpeIMETHbIE U TIPEAMETHBIC pe3yIbTaThl U3 010Ka «BhIMycKHUK HayduTcs». Ouenka
JOCTH)KEHUH pean3yercsi «METOAO0M CIOXKEHUS», P KOTOPOM (PUKCUPYETCsl JOCTHKEHHE
OIIOPHOT'O YPOBHS U €r0 NpeBbIIeHUE. Tak Kak JIMYHOCTHBIE PE3YNIbTaThl KOJUYECTBEHHO HE
OLIEHUBAIOTCS, JJIs MX OLCHUBAHUS IIPEAYCMAaTPUBAETCS METO HAOII0A€HUS U NTOJTydeHHe
MH(pOpPMaLIUU OT CEMbH, KIIACCHOTO PYKOBOJIUTEIIS U yUUTENIEH-TTPEIMETHUKOB.

JU1st oLleHMBaHUS UCTIOJIb3YIOTCS: CTaHIapPTU3UPOBAaHHbIE TMCbMEHHBIE U YCTHBIE PaOOTHI,
MPOEKTHI, MPAKTHYECKUE PabOoThI, 1a00opaTopHbIe padOThI, TECTHI, 3a4€ThI, TBOPUECKUE PabOTHI,
caMoOaHaJIn3, CaMOOLICHKa, HAOIIOACHUS U TIP.

KoHnTpoas paznuuHoro Buaa (TEKyIui, IpOMEXKYTOUHBIH, UTOTOBBIN) MpeaycCMaTpUBAET
cienyronye GopMbl U1 METOJIbl: aHAJIN3 JMHAMUKHU TEKYIIEH yCIeBaeMOCTH, YCTHBIN OIpocC,
XUMHUYECKUM TUKTAHT, IMCbMEHHAsl CaMOCTOsITeNIbHAs paboTa, IpoBepoyHas padbora,
KOHTpOJIbHAs palboTa, MpakTHyeckas padoTa, TECTOBBIE 3a/laHUs, JOKJIAJ, TBOpUECKas paboTa.

Tunel 3ajaHUi, KOTOPBIE HCIONB3YIOTCS Ul OLIEHKN JOCTHKECHUMN:

1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

M0 YPOBHIO MPOBEPSIEMBIX 3HAHUHM, YMEHUM, CTTIOCOO0B JIeHCTBUIA: 0a30BBINA U MOBBIIICHHBIN
YPOBEHB;

10 UCIIOJIb3YEMBIM CPEICTBAaM: 3a/1aHU JUIsS MMCbMEHHOM UM YCTHON Oece/bl, MPaKTHUYECKHe
3aJjaHusl, J1abopaTopHble PabOTHI;

1o (opme npoBeeHus: 11 HHAUBUAYAIBHON WK TPYNIIOBOI pabOTHI.

Hrorosas OLieHKa CKJIaJbIBACTCS H3:

HAKOIUICHHBIX OLIEHOK (XapaKTepu3yroT JUHAMHUKY 00pa30BaTENIbHBIX JOCTHKEHUHN yJalluxcs);
OLIEHKH 32 CTaHAAPTU3HPOBAHHBIE UTOTOBbIE PAOOTHI (XapaKTEPU3YyIOT YPOBEHb PUCBOCHUS
Croco0oB JeiCcTBHIN)

BHyTpeHHIOI0 cucTeMY OLIEHKH Ha CTYIIEHH OCHOBHOT'O 00IIero o0pa3oBaHUs

KJIaCCU(UIUPYETCS CIASAYIOUIMM 00pa3oM U BKJIHOYAET MPOLEAYPHI:

WH/IMBUyaJIbHBIE PE3YJIbTAThl yHaluxcs - B chepe pa3BUTHA Y HUX KOMIIETEHTHOCTHBIX
YMEHUI U HAaBBIKOB, BBISBIIAFOTCS B X0JI€ IICUXO0JIOTO-IIEarOrH4eCKOr0 MOHUTOPYHTA;
[IPEAMETHBIE PE3YNILTATHI - PE3YJIBTATHI, [IOJYUYECHHBIE B IIPOLIECCE OLIEHUBAHUS YUUTEIAMU
IIKOJIBI HA IPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE PE3YJIBTATHI - PE3YJIbTAThI, IOJYYEHHBIE B X0/1€ aIMUHUCTPATUBHOTO
KOHTPOJISI, UTOTOBOM aTTeCTallUU ydamuxcs ( KOHTPOJIbHbIE pabOoThl, MPOMEKYTOUHBIE,
UTOTOBBIE, TNarHOCTUYECKUE);

BHEUIKOJIbHBIE PE3YJIbTAThI - pe3yJIbTaThl OJUMIIHA/I, KOHKYPCOB, COPEBHOBAHUMN, KOH(pEpEHIIUN
U T.IL;
pE3yJIbTaThl, IOJYYEHHBIEC B XOJI€ HE3aBUCUMOW BHEIITHEH OLIEHKH - PE3YNbTATHI IOTY4YCHHBIE B
xone I'MA;

Jlyist onucaHust TOCTHIKEHUH 00YJaroIIUXCsl 11eJIeCO00pa3HO yCTaHOBUTH CIEAYIOIIUE TISITh
YPOBHEM:

\ YpoBeHb \ JlocTrkeHne IaHUPYEMBbIX pPe3yJIbTaTOB \ Ouenka




(oTMeTKa)

ba3oBriit
YPOBEHb
MOCTHXKEHU

JIEMOHCTPHUPYET OCBOCHHE YUEOHBIX JICUCTBUM C ONMOPHOM
CUCTeMOM 3HaHUU B paMKax Juana3oHa (Kpyra)
BBIJICTICHHBIX 3a1a4. OBiiafeHre 0a30BbIM YPOBHEM
SBIISIETCS JOCTATOYHBIM IS IPOJOJKEHUsT O0y4eHUS Ha
CJIEYIOIIEH CTyIeH! 00pa3oBaHus, HO HE M0 NMPOYUIBLHOMY
HaIlpaBJICHUIO

C«YIOBJIETBOPUT
eNbHOY (WIIH
OTMETKA «3»,
OTMETKa
«3a4TEHO»).

IToBrImEeHHBIN
YPOBEHb

YCBOCHHE OMOPHOW CUCTEMBI 3HAHUM HA YPOBHE
OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJCHUS YU€OHBIMU
JENCTBUSAMH, TOCTATOUHBIN O KPYro3op, LIMpoTa (WiIu
M30HUpaTeIbHOCTH ) HHTEpEcOB. Takue oOydaronuecs MOTyT
OBITH BOBJICYCHBI B TPOEKTHYIO ACATEIBHOCTD MO MPEIMETY
U COPUEHTHPOBAHBI Ha MPOJIOJDKEHUE O0YUYEHHS B CTAPIINX
KJIaccax 1Mo JJAHHOMY MPOQHITIO.

OLICHKA
«XOPOIIO)
(oTMeTKa «4»);

Bricokuii
YpOBEHb

Bosee nosHoe (10 cpaBHEHMIO € IPEABIAYILMM) YCBOEHUE
OIIOPHOM CUCTEMBI 3HAHUM HA YPOBHE OCO3HAHHOTO
IIPOM3BOJILHOTO OBJIA/IEHUS YUEOHBIMU JIeHCTBUAMM,
JIOCTATOYHBIN Kpyro3op, MHpoTa (W11 H30UpaTeaIbHOCTH)
uHTepecoB. Takue o0ydaronuecst MOryT ObITh BOBJICUECHBI B
IIPOEKTHYIO EATEIbHOCTD 10 MPEAMETY U COPUEHTUPOBAHBI
Ha MPOJI0JKEHUE 00yueHHsl B CTapIIMX KJIaccax M0 TaHHOMY
poQuIIo.

OLICHKA
COTJIMIHOY
(oTMeTKa «5»).

IloHmxeHHbIN
YPOBEHD

OTCYTCTBHE CUCTEMAaTHYECKON 0a30BOil MOATOTOBKY,
00yJaronMMcsi He OCBOCHO JaK€ U MTOJIOBHHBI
TUIAHUPYEMBIX Pe3yJIbTaTOB, KOTOPhIE OCBAaBAET
OOJBITMHCTBO O0YUYAIOIINXCSI, UMEIOTCSI 3HAUNTEIbHBIC
poOebl B 3HAHUSX, AalibHElIIee 00ydueHre 3aTpyaHEeHO.
[Tpu 3TOM 00YJArOIIHIACS MOYKET BBITIOIHATH OTACIBHBIC
3aJJaHus TIOBBIIIIEHHOTO ypoBHs. [laHHas rpymnmna
oOyyJaronuxcs (B CpelHEM B X0J/i€ 00yUYEHUsI COCTABJISIOIAS
okos10 10%) TpebyeT crenuanibHON JUarHOCTUKU
3aTpyIHEHHI B 00Y4YEeHHH, POOEIIOB B CUCTEME 3HAHUHN 1
OKa3aHUM 1IeJICHANPABICHHOMN MOMOIIH B JOCTHKEHUN
0a30BOr0 YpOBHS

«HEYIOBIIETBOP
UTEIEHOY
(oT™meTKa «2»)

Huskuit
YPOBEHD

HaJIN4YKe TOJBKO OTJENBHBIX (pparMeHTapHBIX 3HAHUH 11O
npenMeTy, AajbHelee 00y4eHne MpaKTHIeCKH
HEBO3MOXKHO. TpebyeTcs crernuaabHas MOMOIIb He TOJIBKO
1o yueOHOMY MpPEeaMETY, HO U 10 (HOPMHUPOBAHHIO
MOTHUBAIMH K 00yUEHHIO, Pa3BUTHIO HHTEpeca K U3ydaeMon
MpeIMETHOM 00J1aCTH, MOHUMAHHIO 3HAYUMOCTH IMIpeIMeTa
JUISL 5KU3HM U JIP.

OLIEHKA «TUIOXO0»
(oTtmeTka «1»)

XapakrepucTuka uu¢poBoii OLEHKH (0TMETKH)

«5» («OTJIMYHO0») — YPOBEHH BBINOJIHEHUS TPEOOBAHHM 3HAUNTENBHO BBIIIE
YJIOBJIETBOPUTEIHHOTO: OTCYTCTBHE OIIMOOK KaK MO TEKYIIEMY, TaK U 110 MPEAbIIyIEMY
yueOHOMY MaTepHaiy; He 6ojiee 0THOrO He04eTa; IOTHYHOCTD U MOJIHOTA U3JI0KEHHUS.

«4» («X0pO1110») — YPOBEHb BHITIOJIHEHUS TPEOOBAHMI BBIIIE YIOBIECTBOPUTEIHHOTO:
MCII0JIb30BaHUE NONOJHUTEIBHOTO MaTepualla, IOJHOTA U JIOTUYHOCTh PACKPBITHS BOIIPOCA;
CaMOCTOSITENIFHOCTh CY)KJICHHH, OTpa)KeHHE CBOETO OTHOLICHUS K MIPEAMETY 00CYKICHHUS.
Hanuune ommOoK 1 HEOYETOB B KOJIMYECTBEHHOM BBIPAKEHUHM IO OTJCIIBHBIM IIpeAMETaM




OTpa’kaeTcs B JIOKAIbHBIX aKTax O TEKYIIEeH U UTOrOBOH (pyOex HOH) aTTecTanuu
oOyJaronuxcs.

«3» («Ky10BJIETBOPHUTEIbHO») — JOCTATOYHBI MUHUMAJIbHBIA YPOBEHDb BBIOTHEHUS
TpeOOBaHU, NPEABABIAEMbIX K KOHKPETHOW paboTe, OT/IeIbHbIe HAPYIICHUS JIOTHKU
W3JI0KEHUS MaTepraa; HeMOJIHOTAa PACKPBITHs Bompoca. Hanmune ommboKk U HEI049EeTOB 110
OTJICIbHBIM IIPEIMETaM B KOJJMYECTBEHHOM BBIPQXKEHUU OTPAXKAETCS B JIOKAJIbHBIX aKTaX O
TEKYIIEH U UTOrOBOM (pyOeKHOIT) aTTecTanuu 00yJaroIuXCs.

«2» («1IJ10X0») — YpOBEHb BBINOJIHEHHS TPEOOBAHUIN HIKE YIOBIETBOPUTEIHHOTO:
HapyIlIeHNE JOTUKH; HEMOJIHOTA, HEPACKPBITOCTH 00CYK/1aeéMOI'0 BOIIPOCa, OTCYTCTBUE
apryMmeHTanuu 100 onmO04YHOCTh €€ OCHOBHBIX MOJIoKeHUH. Hanmuure omubok 1 HeZ04YeToB
M0 OTJEIBHBIM MPEeIMETaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAETCS B JIOKAIBHBIX aKTaxX O
TEKyIIeH U UTOTOBOH (pyOekHOI) 00 aTTecTariy 00yJaroIIuXCs.
KoHTposibHO-U3MepUTENbHBIE MaTEpHUAIIbI MPETHA3HAYCHBI ISl IPOBEPKHU YPOBHS YCBOCHHS
yueOHOro MaTepuala Ha OCHOBaHMM 00pa30BaTEIbHOIO MUHUMYMa COJIep:KaHus 00pa3oBaHUs U
TpeOOBaHMI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB MIKOJ. OHU COCTABJICHBI HA OCHOBE
MHOTOJIETHEH MeIaroriuecKoi MPakTUKK ¢ YY€TOM Pa3IMYHbIX METOJIMYECKUX pa3paboToK.

Matepuan sl IpOBEACHUS KOHTPOJISI 3HAHUM B3AT U3 cOOpHUKa «XUMHUs. 8 Kilacc.
Junaktruueckuii MmaTepuai. YdeOHoe mocooue s 001meo0pa3oBaTe/IbHBIX opraHu3amnuii / A.M.
Panenxuii — 12-e u3n., —M.: [Ipocsemenne, 2020.

I[To Bcem ri1aBaM Kypca U UX pasjienaMm MpeagaraeTcs TeKyIuid 1 TeMaTU4eCKuil KOHTPOJIb
3HAHUW U yMEHHH B (OpME XUMUUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSTEIIbHBIX M KOH-
TPOJBHBIX paboT. 3aaHus 00OUX BapUAHTOB padOT CXOAHBI MO COEPIKAHUIO U XapaKTepy
BBITOJIHSAEMBIX Y4EOHBIX AEHCTBUIA.

Jns opranu3zanuu 3Q¢GeKTUBHOM pabOTHI BCETO Kllacca ¢ y4eTOM MHIWBUYaTbHBIX
CIOCOOHOCTEHN KaXK0TO yJallerocs B psjie padboT, BXOAAIIUX B TOCOOME, TIPE/ICTABIICHBI 3a-
JAHUS Pa3IMYHBIX YPOBHEN CIOKHOCTH.

HezameHnMbIM TOMOIITHUKOM TI€/1arora B KOHTPOJIE 3HAHUH SIBIIIOTCS 3aJlaHus B JopMe TecTa.
WX MOHO UCTIONIB30BaTh Ha Pa3HBIX ATamax y4eOHOTro mpoliecca:

MIPU U3YYEHUH HOBOT'O MaTepuaa;

Ha HTale 3aKperyieHUs U3y4YEeHHOTO MaTepHaa;

Ha ypoKkax 0000IIaroIIeTro MOBTOPEHHUS;

MIPHU TEKYILIEM U TEMAaTUYECKOM KOHTPOJIE 3HAaHUM, YMEHUI Y HABBIKOB yUYallIUXCS;

MIPU TIOJITOTOBKE yUYAIIUXCsl K AK3aMeHaM Kak B YCTHOM, Tak U B MUCbMEHHOM (hopMe, 0COOEHHO B
dopme EI'D.

JI1st KaXK0i TeMBI U €€ pa3/IesioB MPEII0KEHBI TECTOBBIC 3aJaHUsI PA3HOTO YPOBHS CIIOKHOCTH
B JIByX BapHaHTaX, pacCUMTaHHbIC HA 15—35 MUH unu Ha enblid ypok. /st BeICTaBICHUS
OIICHKH TPEJIaraeTcsl NCIOIh30BaTh CISAYIONIYIO MPOIEHTHYIO IIKATY:

49% BBIITOJIHCHHBIX 3aJJaHUI — OI[CHKA «2»;

50—69 % — orenka «3»;

70—89% — orenka «4»;

90—100% — omeHKa «5».

B 3aBucumocTy OoT pe3ynabTaTOB BBITIOTHEHUS pa0OThl YUUTENb MOKET BHOCUTD B
MIPEIOKEHHYIO CUCTEMY OIIEHUBAHUSI KOPPEKTUBBI, ITOCKOJIBKY OCHOBHAS 1€ KOHTPOJIS B
JAHHOM CJTy4ae — He COOCTBEHHO BBICTABJICHUE OLICHKH, a OTPEICIIEHUE YPOBHS YCBOCHHUS
yyauumucs yueOHOTro MaTepuaa u HampaBlieHU nanbHeimel paboThl Hal TOBBIIIEHUEM Ka-
YECTBA 3HAHMI.

Bce oOyuaromiue Buabl KOHTPOJIS MPEANONAraloT KOJJIEKTUBHYIO A€ATEeIbHOCTD yYaluxcs 0o
B T1ape, JIM0O0 B TPYIIIE U CAMOTIIPOBEPKY.

[Tpu moAroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOAUMO OOPAaTUTh BHUMaHHUE HA 3a/laHUs
YPOKOB 0000IIArOMIEeTo MOBTOPEHUs. B 3TOM citydae ydariuecst B COOTBETCTBHH CO CBOUMU
CIIOCOOHOCTSIMU OTIPEAETSIOT AJis ce0sl 3a1aHUs, KOTOPbIE MOTYT BBITIOJIHUTD.



PacuerHble 3a1a4u pa3IMYHBIX THIIOB U YPOBHEW CI0XKHOCTHU MPEICTABICHBI B TOCOOUH
0JI0KaMH, a TaK)Ke BKIIFOUCHBI B pa3HbIC BUABI KOHTPOJISA 3HAHUH. YUHUTEIbh MOXKET I10 KEITAHUIO
BKJIIOYATh MX KaK JIOTIOJHUTEIHLHOE 3a/IaHue B JIFOO0H BUI KOHTPOJIS WITU TPEJiaraTh y9auuMcs
OTJIEJIbHBIE CAMOCTOSTEIIbHBIE PA0OTHI 110 PEIICHUIO TIOI00HBIX 3a7a4.

[IpoBeneHre XUMUUECKOTO TUKTAHTa
3amanus 111 000MX BapUAHTOB KPATKO 3alMCHIBAOTCS HA JIMIICBOW CTOPOHE TOCKU WJIM Ha
KOJOTPaHCIIAPaHTE; OTBETHI HA BOMPOCHI )KETIATESIILHO HAMMUCATh HAa O0OPaTHOW CTOPOHE TIOCKU
WJIM TaK)Ke Ha KOJOTpaHCIapaHTe. YUUTEIb 3aUNTHIBACT COJIEPKaHUE BOTIPOCA, yJaluecs
3aIUCBHIBAIOT OTBET B TETPAIAX.
[To okOHYaHMM TUKTAHTA MPOBOAUTCS CAaMOIIPOBEPKA:
OIIMOOK HET — OILICHKA «5»;
JomyIeHbl 1—2 ommOKu — «4»;
JIOTTYIIICHBI 3 OMUOKH — «3».
B 3aBHUCHMOCTH OT CTENIEHU MTOATOTOBICHHOCTH YYAIIUXCS YUYUTETh MOXKET U3MEHUTH KPUTEPHI
OIICHKH padoT B MOJIB3Y YUCHUKA.

[IpoBenenue caMocToATeIbHONU PabOThI
CamocTtosTrenbHas paboTa npeanoiaraet JIu0o napHyto, 100 rpynmnoBy ¢gopmy paboThl U 1aeT
BO3MOXKHOCTB JIyUIIIe OTPA0OTATh N3y4aeMbIe BOIPOCHI IO KOHTPOJIEM YIUTEIIS U B XOJIC
CaMOCTOSITENILHOM 1eATeNbHOCTH (151 00ydaroei paboTsl) TMOO0 JTydille HOATOTOBUTHCS K
KOHTPOJIBHOH pa0boTe, KOTOPYIO MIPEICTOUT BBITIONHSATEL HA CICAYIONIEM YpoKe (ais
o0obmarorieit paboTel). 3aaHus BBIIOJHSIOTCS B ape (TPyIMIe), 4YTO MO3BOJISET IKOHOMUTh
BpeMs Ha oTBeT. OTaenbHbIe 33aHus (II0J1 3HAKOM *) yyaliuecs BBIIOJIHSAIOT CAMOCTOSITENIBHO.
JIJ1st KOHTPOJS yJaluMcs TPEI0CTaBIISAETCS BO3MOKHOCTh CBEPUTH CBOM OTBETHI C 3TAJTOHAMH,
KOTOpBIC OYIyT JaHBI YUYUTEIIEM 10 OKOHYAHUU PAOOTEHI.

OreHka MPakTUYECKUX YMEHHUH ydaIiuxcs

Yunrens AOJDKCH YYUTHIBATDH!:

- IPaBUIIBHOCTH ONpPE/EICHHUS 1IeJIU OIbITA;

- CaMOCTOSITEILHOCTh OJ00pa 000pYyJ0BaHUS U OOBEKTOB;

- IOCJIe/IOBATENBHOCTD B BBIOJIHEHUH PAOOTHI MO 3aKJIAAKE ONbITA;

- JJOTUYHOCTh ¥ TPAMOTHOCTh B ONMCAHNUU HAOJI0IEHNH, B JOPMYITUPOBKE BHIBOJIA U3 ONBITA.

Otmetka "5" - IPAaBWJIBLHO OTIPE/EIIEHA [IENb OIbITA,

- CaMOCTOSITENBHO, C HEOOXOIUMOM MOCIEeOBATEIFHOCTHIO MPOBEICHBI MO/ -
00p obopyaoBaHMs 1 0OBEKTOB, a TaK)Ke padOTa Mo 3aKIaJKe OIbITA;

- Hay4HO IPaMOTHO, JJOTHYHO OIMUCaHbl HAOI0IeHNS U CHOPMYIUPOBAHBI BbI-
BOJIbI U3 OIBITA.

Otmerka "4" - IPaBUJIBHO OIIPEJIEIICHA LIEJIb OIIBbITA,

- CaMOCTOSITEIBLHO MPOBeeHa paboTa 1o moa00py 000pyA0BaHMS, OOBEKTOB;
NP 3aKJIaJIKe OTbITa JOMycKatoTes 1 -2 ommoku;

- Hay4HO IPaMOTHO, JJOTHYHO OIMUCaHbl HAOIIOIEHUS U CPOPMYIUPOBAHBI BbI-
BOJIbI U3 OTIBITA;

- B OMCAaHUM HAOJII0JIEHUH U3 OTbITA OIYCKal0TCs HEOOJIbIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIIPEJIEJICHA LIEJIb OIIbITA;

- Mo00p 000PYIOBaHUS U OOBEKTOB, a TAK)KE padOTHI MO 3aKJIAKE OIbITA
IPOBE/ICHBI C TIOMOIIBIO YUUTEIS;

- IOITYCKAIOTCsl HETOYHOCTHU M OIIMOKY MPH 3aKJIAJIKE ONbITA, ONMCAaHUU Ha-
Os01eHui, POPMYTUPOBAHUH BBIBOJIOB.

OtMmetka "2" - HE OMpeJIeJIeHa CaMOCTOSITENILHO 11€JIb OIbITA;




- He 0TOOpaHO HYXHOE 000pYIOBaHHUE;
- IONTYCKAIOTCs CYIIECTBEHHBIE OMMOKH MPH 3aKIATKE U OPOPMIICHUHU OTIBITA.

OrnieHKa YMEHHI MPOBOAUTH HAOIIIOICHHS

Y4uutens H0MKEH yUYUTHIBATD:

- MPaBWJILHOCTH MTPOBEICHUS HAOJIIOICHHI 110 33JIaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHBIE IPU3HAKH y HAOI0aeMoro oobeKTa (mmporecca),

- IOTUYHOCTh ¥ HAyYHYIO TPaMOTHOCTh B 0()OPMJICHUH PE3YJIHTAaTOB HAOJIOICHUI U B BBIBOJIAX;
- IPOBeICHUE HAOTIOCHHMSI 110 3aJaHHIO;

OtMmetka "5" - MPAaBWJIBHO 110 3aJ[aHUI0 YUYUTEIIS IPOBEACHO HAOIOICHUE;

- BBIJICTICHBI CYIIECTBEHHBIC MPU3HAKH Y HA0JII01aeMOT0 00heKTa (ITpoliecca);
- IOTUYHO, HAYYHO IPaMOTHO 0(OPMIICHBI pe3yJIbTaThl HAOJIIOICHUIH U BHIBO-
IBL.

Otmertka "4" - IPaBUWJIBHO 110 33JIaHUI0 YYUTEIls IPOBEICHO HAOIIOICHUE;

- TIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0III0JTaeMOT0 00beKTa (IIpo-
11ecca) Ha3BaHbl BTOPOCTEIICHHBIC;

- TOITYCKaeTCsl HEOPEKHOCTH B 0(hOopMIICHUN HAOIIOCHII U BEIBOJIOB.

Otmetka "3" - IOIIYCKalOTCA HETOYHOCTHU U 1-2 omuOKu B MpoBeieHnH HaOII0IeH i 110 3a-
JTAHUIO YIUTEIS;

- IIPY BBIJICJICHUHU CYIIECTBEHHBIX MPU3HAKOB Yy HA0II01aeMOro 00beKTa (Ipo-
11ecca) BhIACISIOTCS JIMIIb HEKOTOPBIE;

- noryckatorcs omuoku (1-2) B opopmiennn HabI0IeHU 1 BHIBOJIOB.

Otmerka "2" - JoltycKaroTes omnoku (3-4) B mpoBeieHUN HAOII0ACHNUN 1O 3a/1aHUI0 yuuTe-
7,

- HETIPABWJIBHO BBIICIISIFOTCSI TPU3HAKU HA0JII01aeMoro o0beKTa (Tporiecca);

- fonyckarotcest ook (3-4) B oopmiieHUN HabI0JeHUH U BBIBOJIOB. DPopma
aTTECTAIlMX IO OWOJIOTHUH MOKET OBITh PA3TUYHON: YCTHBINA IK3aMEH I10
OuneramM, 3aiuTa pedepaTa, TECTUPOBAHHE, 3aIIUTAa MPOEKTA.

®opMbI IpeICTaBICHNUs] 00pa30BaTENbHBIX PE3YJIbTATOB:

Tabesb yCIeBaeMOCTH 110 MpeaMeTaM (C yKazaHueM TpeOOBaHUH, MPEIbIABIAEMBIX K
BBICTaBJICHUIO OTMETOK);

TEKCThl UTOTOBBIX THarHOCTUYECKUX KOHTPOJBHBIX padOoT, AUKTAHTOB U T.J. U aHAJIN3 UX
BBINOJIHEHUs 00ydaromumMes (MHpopMalus 00 3J1eMeHTaxX U yPOBHSX MTPOBEPSEMOTo 3HAHUS —
3HAHMS, TOHUMAHHUS, IPUMEHEHUS, CHCTEMATU3aLlNN );

yCTHas OIIEHKa YCIENIHOCTH Pe3ybTaToB, OPMYIMPOBKA MPUYHMH HEy/lad U PeKOMEHIallui 110
yCTpaHEHUIO MPo0esIoB B 00Y4EHHOCTH 110 MpeIMETaM;

nopT¢oImo;

pE3yJbTaThl ICUXOJI0r0-NEAATOTHYECKUX UCCIIEI0BAaHUH, HIUTIOCTPUPYIOLINX JUHAMUKY
pa3BUTHS OTJIEIbHBIX UHTEIIEKTYaJIbHBIX U JIMYHOCTHBIX KadecTB oOyyvaromierocs, YV /1.

KpI/ITepI/IHMI/I OLICHUBAHUS SABJISAKOTCA:

COOTBETCTBUE JOCTUTHYTHIX MPEIMETHBIX, METANPEIMETHBIX U TUYHOCTHBIX PE3YyIbTAaTOB
oOyJaronuxcsi TpedOBaHUsAM K pe3yJbTaTaM OCBOSHHS 00pa30BaTeIbHON MPOrpaMMBbl
OCHOBHOTO 0011ero oopazoBanust ®I'OC;

JTWHAMHKA Pe3yJbTaTOB MPEAMETHON 00yd4eHHOCTH, popmupoBanus Y'Y 1.

Ha ouenky nuchbMeHHBIX pabOT HE BIUSAIOT IPaMMaTHYECKUE U MyHKTYallMOHHBIE OIINOKH.




Ha oneHky nucbMeHHBIX paboT He BIUAIOT opdorpadudeckre oumOKH, TOIBKO B TOM clydae,
€CIIM OHM HE KacaroTCsl CIEIUANIBHON MMPEIMETHON TEPMUHOIOTHH.

Ecnu gomyiiena ommbka B IpeMETHON TEPMUHOJIOTUH, OHA CUUTAETCS] HETPYyOO OINOKOIA.

[Tpu moxcuére ommOOK ABE HETpyObIe OMMOKM MPUHUMAIOTCS 32 OJHY I'pyOyr0; 0JIHa HerpyOas
omrOKa He MO3BOJISET CHU3HTH OICHKY Ha 6arut. [Tpu 3ToM MomycKaroTes UCIIPaBIICHUS OMIMOOK
YUUTEIIEM.

Kpurepun onieHKH TECTOBBIX 33JaHUH IO XUMHHU

[Tpu BeICTaBIEHUH OLICHKH 32 TECTOBYIO pabOTy pe3ysibTaT CUUTACTCS
HEYOBJIETBOPUTEIIbHBIM, €CIIM YUEHUK NOIy4na MeHee 50% 6aioB oT MaKCUMaIbHOIO YUCIIa,
Y OTJIMYHBIM, €CJIM nostydeHo 6onee 90% oT MakcuMallbHOTO KosinyecTBa OamoB. Eciou
KOJIN4ecTBO 0aJlI0B coOTBETCTBYET 70%, TO CTABUTCS OLIEHKA XOPOILO.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUe 1 yruyOneHue 3HAaHHHA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6mias XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 brbmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutposbubie IlpakTunuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B KU3HU 1 bu6nmoreka LIOK
yejaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubnnorexa [JOK
a https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «I[IpaBuia paboTsr
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 1 bubnnorexa [JOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
YucTele BemecTBa U cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapeHHON 1 1 bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nunorexa LIOK
A 1
6 TOMBLH MOTICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CI0XKHBIE BEIIECTBA 1 bubnuorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubnnorexa [JOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckast popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o)1 XUMHYECKOTO dJIEMEHTA B bubnunoreka LIOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BeniectBa. Mosb. MossipHas bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBIICHUS. bubmuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MIPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChI BEIIECTB. bubmmorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmuecTBa, MacChl BEIISCTBA bu6nmorexa LIOK
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMHUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LIOK
A 43 ’ H ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuknoneauct. O6o0IeHNE U bubmorexa LOK
H smCT. Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas pabota Nel o teme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 Knci};xo — DJIEMEHT U MPOCTOE BCHY:CTBO bubmorexa HOK
poA P IH ' https://m.edsoo.ru/ff0d448e
O3o0H
22 du3nyecKkrue U XUMUUECKHE CBOMCTBA bu6nunorexa LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJIOPOAa (peaKuy OKUCIICHUS, TOPEHHUE).
[TonsiTHe 06 okcunax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0Poia B

bub6nmoreka [IOK

23 0 .
H1abOPATOPHIL I HIPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PekT XUMUIECKON peaKInu,
24 MIOHSATHE O TEPMOXUMHYECKOM YPaBHCHUU bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TommmBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS ’ a, CII0COOBI z:ro bubmorexa HOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o reme
26 «ITonyuenne u coOrpaHue KHCIOpoaa bubmorexa OK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
97 Boxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuorexa [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
98 du3nyecKre 1 XMMHUUYECKHUe CBOMCTRA bubmuoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTaX U COJAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOpoia B bubmuorexka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o reme
31 «[Tonyyenue u codbupanue BOAOPOaA bubnmorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
. . bubnuoteka [JOK
2 M . A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
33 Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA but6mmoreka [IOK
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ra3a 1o ero u3BECTHOMY KOJIMUYECTBY
BEIIECTBA UIIH 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bub6nmoreka [IOK

34 0Bé
PEAIIHT fa OCHOBE SAKOH OLREMHAX https://m.eds00.ru/ff0d5708
OTHOIIICHUI Tra30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [IOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIE 1
37 Helfacm fHHHe paCTBO BI Mal(-JIiOBaﬂ oJIst bubmmorexa [JOK
Hl P prL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C OMPEACIEHHON bubmmorexa [IOK
P N N P p PeAt https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbHnas padora Ne2 no teme bubmuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, kKiaccupuKaius, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne U XUMUYECKHE CBOVMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX M aM(POTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBOKCTBA bubmuoteka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubnunoreka LIOK

45 [Toryuenue 1 XuMU4YeCKHe CBOMCTBA KUCIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUI)
48 I'eneTnyeckas cBsI3b MEXKIy KilaccaMmu bubnnorexa [JOK
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
49 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH
- i https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCITMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKHX d11eMeHToB. [loHsTHE O Tpymax bubmmorexa [TOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cUcTeMa XuMuueckux snemeHToB /1. U brbmmorexa [TOK
o https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Tepuonasl, rpynibl, HOATPYTIIBI bubmorexa LOK
PUOIBL, TPYHITHL THOAPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3otomnsl https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
. bubmuoreka [JOK
55 anemenToB [lepuoanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. bubnuorexa [IOK
56 ero noyioxkeHuto B [leproaudeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. U. Bu6muoteka [JOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka HOK
58
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
59 Honmas Xummeckas CBAzb https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMH4YecKas CBI3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoisspHas XUMUYECKast CBA3b bubmiorexa HOK
p https://m.edsoo.ru/00adaab9
bubmmoreka IIOK
2
6 Crenens okuceHmA https://m.edsoo.ru/00adae28
63 OKHUCINTEIHLHO-BOCCTAHOBUTEIBHEIE PEAKIIUI bubmorexa HOK
peakdl https://m.edso0.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Konrtponsnas padora Ne4 o reme «CtpoeHue bubmmnorexka HOK
aToMa. XuUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
but6mmoreka [IOK
66 7
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.eds0o.ru/00adb33c
but6mmoreka [IOK
67 i
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.eds00.ru/00adach?
68 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bubmrorexa LHOK

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cHUCTeMa XMMUYeCKuX aneMeHToB [[. U 1 bubmorexa [JOK
Y https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6motreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMudeckoi CBS3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklni 1o 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKINH.
7 ITonsiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @dakTophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peak https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEACTABICHUN 00 bubnnorexa LHOK
peA N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHUECKON bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIMAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubmuoreka [IOK
15 00600 I
ODHICHUE 1 CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTANIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p a AL https://m.edsoo.ru/00addecO
XUMUYECKUE Peakllui B PACTBOPAX»

18 OO6mrast XxapakTepuCTHKA rajJOreHOB. bubnnorexa [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XI/IMII/DIquIiIHi:3 CiOﬁCTBa MHOJIYUEHHUE bubnnorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 IIpakTruyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HOJ’IY‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJNIIOTPOITHBIE MOJU(PHUKALINN CEPBI.

23 Hax0>1<p €HHE cepbl I/I(beé coe I/IHGFI-)II/Iﬁ B bubmmorexa LIOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, cTpocHHE, (PU3HUECKUC U bubanoreka [JOK
XMMHMYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 (hU3MYECKre U XMMUYECKHUE CBONCTBA bubmorexa HOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKklliu, JIekKallue B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XUMUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU CEepBI

97 Brrunciienue MaccoBOM JIOIH BEIXOA bu6mmoteka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTuKa 3J1IeMeHTOB VA-

28 rpynnsl. A30T, pactipocTpaHEeHHE B bubnnorexa [JOK
npupoje, Gu3nuecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE bubmuoreka [{OK
CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 IIpakTruyeckas pabora Ne 3 o Teme bu6muoreka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC €TO

https://m.edso0.ru/00adf180
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CBOWCTB»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bub6nmoreka [IOK

31
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
39 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubmmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
dochop. Oxcun pochopa (V) u hochopnas
33 KHUCJIOTa, GU3HYECCKUE M XUMHUCCKHE bubmmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE buGnuorexa [IOK
PATIBHLIY YAODDEHIL. Sarp https://m.edso0o.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
35 .
(du3nUecKre U XUMUICCKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCHOTA U €€ CONU bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa bubmmorexa [TOK
i o ' .\ https://m.edso0.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE TOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemnwnii u ero coemnHeHust bubnuotexa [JOK
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[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

https://m.edsoo.ru/00ae080a

bubnunoreka LIOK

41
«Baxxuelnme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonrtponsHast padora Ne3 o reme

42 «Baxxueiine HeMeTaIbl U UX buGnuorexa [IOK

https://m.edso00.ru/00ae0e18
COEIMHEHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubnuoreka [{OK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAILIIOB.

44 DIEKTPOXUMAYECKUN DA HAIPSHKESHUH Bubmiorexa OK

p P p https://m.edsoo.ru/00ae1156
METAJUIOB
OO1u11e criocoObl MOTYyYEHHS METALIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnnorexa [JOK

PP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK

47 €JIOUYHBIE METaJLIbI
m https://m.edsoo.ru/00ael4b?2

48 OKXCHUIBI U TUIAPOKCUABLI HATPUS Y KAJIUS bubnnorexa [JOK

P p https://m.edsoo.ru/00ael14b2

49 [[lemouHO3eMeNbHBIE METAIIIBI — KaJIbIHA 1 bubmuoreka [{OK

Marauu https://m.edsoo.ru/00ael15e8
o Bubnuoreka IIOK
50 Baxueitnue coequHEHNUS KaJbIAA 1

https://m.edso0.ru/00ae15e8
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51 O000111eHIE U CUCTEMATH3AaLUs 3HAHUI
52 JKécTkoCTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS bubnnorexa LHOK
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOIBI 1 METOIBI €8 bubnnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bub6nmoreka [IOK
54 ATroMuHUNA
https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunspl, TuIpoKcH bl U conu xxenesa (1) u bubnnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3ALU 3HAHUI
[IpakTuueckas padbora Ne 7. Pemenue
59 HKCIEPUMEHTAILHBIX 3a/a4 10 TEME bubnnorexa [JOK
p . a https://m.edsoo.ru/00ae3de8
«BakHelme MeTamibl U UX COSIUHEHUA
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIi OMH U3 PeareHToB JaH B
60 1:136I>ITK6 WM COJIE )KI/ITII'I AMECH bubnuorexa [JOK
Aep . P ) https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO 10JIM BBIXOA
MIPOIYKTA PEaKIuu
61 O00011IeHIE U CUCTEMATH3AIU 3HAHUI
62 KonTponbnas padora Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS)
63 BemecTBa 1 Matepuasbl B TOBCETHEBHOM bu6nmorexa LIOK

KHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH 1 bubmmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelIEHUH 9KOJIOTUYECKUX 1 bubnuoreka [JOK
npobiem https://m.edso0.ru/00ae4270
. bub6nmoreka [IOK
66 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/00ae0d0a
. bub6nmoreka [IOK
67 O06o001IeHre U cCTeMaTH3alus 3HAHUN 1 https://m.edso0.ru/00adb33c
. bubnnorexa [IOK
1
68 O0001IeHNEe ¥ CHCTeMAaTH3alns 3HAHUN https://m.edso0.ru/00adach?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»

» Xumus. 9 kiace: YueOHUK 1t 0011eo0pa3oBaTenbHbIX opranu3anuii / I'.E.
Pynzutuc, @.I'. ®enpaman. Umeet rpud "PekomennoBano MunuctepcTBoM

npocBeleHust Poccuiickoit @enepanun «M3narensctBo «IIpocBemienney

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Xumus. 8 knacc. Pabouas trerpanps. YuebHoe nocodue st
oO1eoOpazoBarenbHbix opranuzanuii. H.W. I'abpycesa. M.: «IIpocsenienue»
2. Xumus. 8 xiacc. Terpaas ais 1a00paTOPHBIX OTMBITOB U MPAKTHYSCKUX padoT.
YuebHoe nocodue s 061eodpazoBaTenbHbIX opranuzanuii. H.W. 'aGpycesa.
3. Xumus. 8-9 knace. Jlupaktudeckuid Matepuat. Y4ebHoe mocoodue st
obmeoOpa3oBareNnbHBIX opranm3anuii. A.M. Pagenkmii. M.: «IIpocBemnieHuey
4. Xumusd. 8-9 xiacc. 3aJa4HNK ¢ KIIOMOIIHUKOMY. Y4eOHOe ITocoOue I
oOmeoOpazoBarenbHbix opranu3anuii. H.H. I'apa, H.U. I'aGpycesa.

5. Xumus. Ypoxku B 8 kiacce. [Tocodue nst yautens. H.H. I'apa. M.
«IIpocBenienue» 2014. (DnexkTpoHHas Bepcus)

6. Xumus. 9 xnacc. Pabouas Tetpanp. Yduebnoe mocodue s

obmeobpaszoBarenbHbIX opranuzanuii. H.U. 'abpycesa. M.: «IIpocsemienue»



7. Xumus. 9xnacc. Terpanap s 1a00paTOPHBIX OMBITOB U MPAKTHYECKHUX PadoT.
YuebHoe mocobue s 061eoOpazoBaTenbHbIX opranusamnuii. H.M. I'abpycesa.
8. Xumus. 8-9 kiacc. Jlumaktudeckuii Mmatepuai. YdeOHoe mocooue s
oO1ieo0pa3oBareNbHbIX opranu3anuii. A.M. Pagenkuii. M.: «IIpocBemieHue

9. Xummus. 8-9 kimacc. 3a1auHUK C «ITOMOITHUKOMY. Y4eOHOE TTocoOue st
oOmeoOpazoBarenbHbix oprann3anuii. H.H. I'apa, H.U. I'aOpycesa.

10. Xumusi. Ypoku B 9 kiacce. [locobue mis yuurens. H.H. I'apa. M.

«IIpocBemienue» (DIEKTpOHHAs BEpCHs)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
NHTEPHET

1. «kEqunas xomnekius Ludpossix ObpazoBaTenbHbIX PecypcoBy (Habop

1 poBeIX pecypcos k yuebuukam O.C. I'abpuensua) (http://school-
collection.edu.ru/).

2. http://'www.chem-astu.ru/chair/study/genchem/index.html (OnextponHbIit
yueOnuk) 3. http://www.chemel.ru/ (Y4ueOHUK — CTIpaBOYHUK)

4. http://videouroki.net/view_catfile.php?cat=35 (Bumeoypoku Ha Jr00bIC TEMBI)

5. www.youtube.com. Ypoku o xumMuu 8 Kacc MoJHbIN KypC.



JIMCT BHeCeHMs H3MEeHEeHU ¥ U J0IO0JTHEeHNH

KonnuecTBo ypokoB

3aMeHEHHBIE TEMBI

OcobenHoctu
YILIOTHEHUS
TEM

IIpukas

Jata
MPOBEICHUS
YpOKa,
MOHUCH
YUUTENSA

Jlara
BCTYIUICHUS
N3MEHECHUH

B CHILY
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