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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM JUisi (OPMHPOBAHMSI MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIIMnXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUHU Ha ONPEIEIEHHOM JTare €€
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKON CBSI3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI (PYHKITUN O0BSICHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHS Y BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3YUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buomorus. 5-7
KJIaCCh» U «Pu3uka. 7 Kiace».

[lpy wu3yueHWH XUMHH TPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHH, 3aKOHOB M TEOPETUIECKUX MOJOKEHUM, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B yueOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHe MHTEUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON [MO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOILIEr0 MHUpa, MCHOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE NPU H3yUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYAOBOM JESITENBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoGuis U HaNpaBJIEHHOCTU JajbHEHIEro
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero ob6pa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUSA

8 KUIACC

IlepBoHayaIbHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KonunuectBo BemectBa. Moabs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COECIMHEHU.

duznyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEeaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJI0H, MpaBuUjaMu padOThl B JIaAOOPATOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEIIECTB, HaOJIOJEHHUE
¢uznyeckux (IUIaBI€HHWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJABI) U XUMHUYECKHX (TOpEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCUAA
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJbTAaTOB  MPOBEACHHS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(I1apoCTepKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpoctoe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B HpHpone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoOb!
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuu M TMpOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIUsa KUCI0pOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnH, TEPMOXUMUYECKUE YpaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToyueHust. Kuciaotsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBAa B PaCTBOpPE. XUMHUUECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKUE U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMUYECKHE CBOMCTBA COJEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCJIOPOJa, HaOI0IeHNe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/a (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3amoxHO
WCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOCHIE 00PA3I[0OB BEIIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATPUEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, U3yUEHUE B3aUMOICCTBUA



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT C METANIAMH, PEAKIIUil
HEUTpAIN3AlMHU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COETUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHBbIE U IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asnemMeHToB JI. WM. Menpaeneesa. Ilepuonsl u Tpymimbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyNIIaM U MEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pas3ioKeHUs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HKCIOJIb30BaHHE KaK OOIMUX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiacCU(UKAIMA, TMEePUOJUIHOCTh, HAOIIOJICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, TIa3, (U3UYECKUE BEJIMYMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuomuyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukauusa 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIIOBOMY 3((eKTy, Mo
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKIE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTENIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BHUJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3NEKTPOJIUTUYECKON TUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKI[UU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUaAJIOB), IMPOBEACHHE OIBITOB, WILIIOCTPUPYIOLINX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMsI), pacClO3HABAHME HEOPraHMYECKHX  BELIECTB C  [OMOUIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOWCTBA Ha ITpUMepe Xjopa (B3auMoaeicTBre
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBoOpO, CTpoeHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YyeHus CepHOW KucioThl. [IpuMeHneHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.



OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJyuyeHue U npuMeHeHue. Coiu aMMOHMUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEIU(UUYECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu gocdopa, guszuueckne u xumudeckue cporictsa. Okeun docdopa
(V) u dochopnas kucimora, GU3NYECKUE U XUMHYECCKHUE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TJIepO, AJTIOTPOITHbIE MOIU(DHUKALIUH,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKUE CBOWCTBA, [EUCTBME HA JKUBBIE OPraHU3Mbl, I[IOJyYEHUE U
IpPUMEHEHUE. DKOJIOTHYECKUe MpoOJeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonab3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO3A1CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpemHuuii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IMOJy4YEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoii kucinote. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. Ba)kHele cTpouTeNbHbIE MaTepualibl: KEpaMHKa, CTEKJIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHNE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOMIOAEHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pOTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pEaKIMil Ha HOH aMMOHHS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHuss B llepuommueckon cucreme xumuueckux snemeHtoB [ .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIoCcOOBI TIONy4eHUs] MeTauioB. [loHSATHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
anementoB /. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAXOXKJICHHUE B NPHUPOIE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 3seMeHToB /. . MenaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIoJI0keHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXxOXKJIeHUE B mpupoac. Du3UUYECKHEe W
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (11) u xemnesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYCHHE  PE3YyJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HA MOHBI: MarHus, KaJbIIUs, aTIOMUHMS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HabGmromeHHMEe M omHMcaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH WOHAaMU HATpus, Kajlusg M KalblUug (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI K KX COECIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IMOBCEIHEBHOM >KM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B pelieHuH 3K0JIOTHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocunTe3, npixanwe, Omocdepa, SKOCHCTEMA, MHUHEPATLHBIE
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMCKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBATbCSl CHCTEMOW TO3UTHUBHBIX IICHHOCTHBIX OpPUEHTAUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHWs 3HAYEHUs XUMHYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABJICHUS O COLNUAIBHBIX HOPMax M IMPaBWIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJACHMWE W MOCTYNKH CBOUX TOBApUIICH C MO3WUIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAHHSI CYIIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOAUMBIC IsI OOBSICHCHHUS HAOIIOJMACMBIX IPOIIECCOB M SBIICHHM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

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

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIIeHU:d C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUST  MPEAMETHBIX  3HAHMM MO  XMMHHM, OCO3HAaHHBIH  BBIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASATENBHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MPOEeCCUOHAIBHOU Cpeie;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJOB XHMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnore3a, (akT, CHUCTEMa, TMPOIECC, OIKCIEPUMEHT | JIpyroe.), KOTOpbIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE obOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB W XUMHYECCKUX PEAKIIHA,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHbIEC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OpraHU3aIllMd W IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LENTU, yMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepanbHOl paboyeil mporpaMMonu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
AJIpO aToMa, JIEKTPOHHBIN CJI0N aToMa, aTOMHasi OpOUTallb, PaJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3ju4aTh IOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay C YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

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

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, EeCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe ImpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bommoposia M KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpEaeIEHHOU
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XUMHWYECKUX ITOHATHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, AJUIOTPOTIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUM KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpymma)», maneie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCIO DJIEKTPOHOB U paclpeleiieHue uxX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXKIas OIKMCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHUS pPEaKIWid, TMOATBEPKIAIOIMNUX CYIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIOB, MPHUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTeMAaTH3alINIO, BBISIBIICHHE PUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, EeCTECTBEHHO-Hay4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HauMmenoBanue .
° (undposbie) Cas3b ¢ nporpamMmmoi
pa3ejioB M TeM Kourpoubnbie  IIpakrnuyeckue
n/ Bcero oOpa3oBaTesibHbIE BOCIIUTAHUSA
NPOrpamMMbl padoThI padoTbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
yCTaHaBIIMBATh
JIOBEPUTEIIbHbBIE
OTHOLLUEHUN MEXKIY
YUUTENIEM U YUYCHUKAMH,
CHOCOOCTBYIOIINX
11 BemectBa u 15 | 0 bu6nuorexa [IOK MO3UTUBHOMY
' XUMHYECKHE PEAKIINH https://m.edsoo.ru/7f41837¢ BOCIIPHATHIO
YYAIUMHUCS
TpeboBaHui U MPochO
YUMTEIsd, aKTUBU3AIUN
MX MO3HABaTEIbHOMN
JIeATEIbHOCTH;
PazBuBaTh conmmanbHO
3HAYUMBbIEC OTHOIIEHUS
XuMust — BaKHaS
IIKOJIBHUKOB, - K CAMUM
o0racThb
cebe Kak x03seBaM
€CTECTBO3HAHUS U but6mmorexa [{OK N
1.2 . 5 0 2 CBOCH CyNIbOBI,
MIPaKTUYECKOU https://m.edsoo.ru/7f41837¢
CaMOOIIPEAEIISIOITUMCS
NeSATEIbHOCTH
1 cCaMOpPeaTU3yIOIIHMCS
YeJIoBeKa

JINYHOCTIM,
OTBCYAKIIKUM 3a CBOC



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

coOcTBeHHOE OymyiIee,k
CBOEMY OTCYECTBY,
CBOCH MaJIOH 1
Oospioii Ponnue xax
MECTY, B KOTOPOM
YeJIOBEK BBIPOC H
MO3HA MIEPBBIC PAIOCTU
U HEeyJa4d, KOTopas
3aBeIlaHa eMy
MpeIKaMH U KOTOPYIO
HYXHO 00eperarh;

Hroro no pazneny

20

Pa3znen 2. BaxHeiiluue nmpeacTaBuTe v

HCOPraHnvdeCKuX BCIIECTB

Boznyx. Kucnopon.

2.1
ITonsaTue 06 oxcumax

29 Bonopoa.Ilonsrue o
’ KHCIIOTAaX U COJISAX

bu6mmorexa [IOK
https://m.edsoo.ru/71f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

MPUBJIEKATh BHUMAaHUE
IIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKE
SIBIICHUH,
OpPraHHU30BBIBATH PAOOTY
JIETEN C COIMAIIbHO
3HAYUMOH
uHpopmanuen —
o0CyX/1aTh,
BBICKA3bIBaTh MHEHUE;
HCIO0Ib30BaTh
BOCIIUTATEIbHBIC
BO3MOKHOCTH
coJiepKaHusl yueOHOTO



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

Bopa. PacTBopsl.
2.3 Ilonsatue 00
OCHOBAHUAX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

npeaMera yepes
JIEMOHCTPAIIHIO IETSIM
IPUMEPOB
OTBETCTBEHHOTO,
IPakTaHCKOT'O
MOBEJICHUS, TIPOSIBIICHUS
YeJIOBEKOIIO0US 1
JI0OpOCEPICUHOCTH;
noOyXJ1aTh
IIKOJIbHUKOB
cOOIII0IaTh HA YPOKE
OOIIENPUHATHIE HOPMBI
MOBEJICHUS, TIPaBUIIA
OOIIEHHsI CO CTapIIUMU
(yuutensimMu) u
CBEPCTHUKAMHU
(WLIKOTHHUKAMH )

OCHOBHBIE KJ1acChl
24 HEOPraHUYECKUX
COCIMHEHU I

Hroro no pazneny

11

30

but6mmorexa [{OK
https://m.edsoo.ru/7f41837¢

o0y J1aTh
IIKOJIbHUKOB
co0JIr0IaTh HA YpOKe
OOIIENPUHSATHIE HOPMBI
MIOBE/ICHUSI, TIPaBHIIa
OOIIEHUS CO CTApIINMHU
(yuurensimmn) u
CBEpCTHUKAMU
(ILIKOTbHUKAMH);



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

Paznea 3. Ilepuoanueckuii 3axkon u [lepuoagnyeckas cucrema xumnueckux 3jaemMenToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Pa3zBuBaTh conpaibHO

[Tepuoanueckuii
3HAYUMbI€ OTHOILICHUS
3aKOH U
MIKOJIBLHUKOB, - K ce0e, K
IIepnonnueckas .
bubnmoreka [JOK CEMbE KaK TJIaBHOU
3.1 CHUCTEMAa XUMUYECKUX 7 1 0
https://m.edsoo.ru/7f41837¢c OIOpE B XKU3HU

anemenToB 1. U.
Mennene-eBa.
Crpoenue atoma

YeJI0BEKAa UCTOUHUKY
€ro c4acThs; K
OKpY’KaloIIeMy UX MUDPY

PasBuBath connanbHO
3HA4YMMbl€ OTHOILICHHUS
HIKOJIBHUKOB K
KYJIBTYype Kak
JTyXOBHOMY OOraTCcTBY

XuMu4decKas CBI3b. 00111ecTBa U BAXKHOMY
30 OKHCIUTENBHO- 2 | 0 bubnunoreka [JOK YCJIOBHIO OIIYIICHUS

BOCCTAaHOBHUTEIILHEIC https://m.edsoo.ru/7f41837¢c YEJI0BEKOM ITOJIHOTHI

peakuuu MPO’KUBACMOM JKU3HH,

KOTOpOE JIAl0T eMy
YTEHUE, MYy3bIKa,
HCKYCCTBO, Teatp,

TBOPYECKOE
CaMOBBIPAKEHUE;
bu6mmoreka [JOK
Hroro no pazuen 15
pasaey https://m.edsoo.ru/7f41837c
Pa3BuBath conuanbHO
bu6mmoreka [IOK
PeszepBHoe Bpemst 3 0 0 3HAQYUMbIE€ OTHOILLICHUS

https://m.edsoo.ru/7f41837¢

MIKOJBbHUKOB K



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

KYJbTYype Kak
JlyXOBHOMY OOTaTcTBY
o011ecTBa U BaXXHOMY
YCJIOBHIO OILLYIICHUS
YEJIOBEKOM IOJTHOTHI
MPOKUBAEMOM )KU3HH,
KOTOPOE Jal0T eEMy
YTEHUE, MY3bIKA,
HCKYCCTBO, T€aTp,
TBOPYECKOE
CaMOBBIPAXKEHUE;

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 08 > .




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)

Kontpoabubie IIpakTnuyeckue
n/n U TeM MPOrpamMmbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI BOCIIMTAHUSA
pecypcsbl

CBs3b €

nporpamMmoi

Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU

Pa3BuBath
COILIMAJIBHO
3HAYKNMBIE
OTHOIIIEHUSI
IIKOJIbHUKOB, K
MPUPOJAE KaK
HMCTOYHHKY JKU3HU Ha
3emie, OCHOBE
caMoro ee
[ToBTOpeHue u yriryorenue CYIIIECTBOBAHUS,

- bu6mmorexa [IOK .
1.1 3HAHUN OCHOBHBIX 5 1 0 HYXJAIOLIENCS B

https://m.edsoo.ru/7f41a636
pazzenoB Kypca 8 kiacca 3aluTe U

MMOCTOSIHHOM
BHHMAaHUH CO

CTOPOHBI YEJIOBEKA; K
3J10pPOBBIO KaK
3aJI0Ty JIOJTON 1
AKTUBHOH KU3HHU
YeJIOBEKA, €ro
XOPOLLIEro
HACTPOEHHUS U



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

OIITUMUCTHYHOI'O
B3IjI1aa Ha MUD,

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKUX PEaKIUi

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

YCTaHABIIMBATh
JIOBEPUTEITbHBIE
OTHOILIEHUN MEXKITY
YUUTEIEM U
YUCHUKAMH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIPHUSTHIO
YYaIuMUCS
TpeOoBaHUH U
npocsO yuuTerns,
aKTUBU3AINHU UX
IMO3HABaTEIHLHOMN
JIeSITEIIbHOCTH;

1.3

3J'IeKTpOJII/ITI/I‘-ICCKaSI

Jucconuanysa. XuMHUIEeCKUe

pCaKknuu B paCTBOpax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

PazBuBath
COILHAILHO
3HAYUMbIE
OTHOIIICHUS
HIKOJIBLHHUKOB, K
MPUPOJIE KaK
HMCTOYHMKY JKU3HU Ha
3emie, OCHOBE
caMoro ee
CYIIIECTBOBAHMS,
HYXJAIOIIECs B
3alUTE U
MMOCTOSSHHOM



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

BHHMAaHUH CO
CTOpPOHBI YEJIOBEKA; K
3I0POBBIO KaK
3aJI0Ty J0JTON 1
AKTHBHOM XU3HU
YyeJIOBEKa, Cro
XOpOIIETO
HaCTPOCHHUS U
OIITUMHUCTHYHOTO
B3IJIsAJ1a HA MUD;

Wroro no pazneny 17

Pazgea 2. HemeTaauibl M UX COeTUHEHU ST

2.1

OO1m1ast xapakTepUCTHKA
XUMUYECKUX DJIEMEHTOB 4
VIIA-rpynmsl. I'anorenst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

yCTaHaBJIUBATh
JIOBEpUTEIbHbIE
OTHOILLIEHUN MEXITY
YUUTENIEM U
YYEHUKAMH,
CIIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHUSITHIO
yUaIIuMHUCs
TpeOOBaHUI 1
pOCKO yuuTesns,
aKTHUBHU3AINH UX
ITO3HABATEIIBHON
JIESATENBHOCTH;

2.2

OO6m1ast XxapakTeprucTrUKa
XUMHAYECKHX 3JICMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

YCTaHAaBJIMBATh
JOBECPUTCIIbLHBIC



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

VIA-rpynnsl. Cepa u eé
COETMHEHUS

OTHOILIEHUN MEXKIY
YUHUTEIIeM U
YYCHHKAMHU,
CIOCOOCTBYIOIITUX
MMO3UTUBHOMY
BOCTIPUSTHIO
YYaIuMHUCs
TpeOoBaHUH U
IPOCKO yuuTes,
AKTUBU3ALNH UX
MMO3HABATEILHOM
JIESITEJIbHOCTH;

23

OO1m1ast xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VA-rpynmsl. A3ort, pochop
1 UX COCIUHECHU A

bu6mmoreka [JOK

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

IIPUBJIEKATh
BHUMaHUe
IIKOJIBHUKOB K
LIEHHOCTHOMY
aCIEeKTy U3Yy4aeMBbIX
Ha ypOKe€ sBJICHUH,
OpPraHHU30BBIBATH
paboty aereii ¢
COLIMATIBHO
3HAYUMOU
nHpopmanuen —
00CyXKIaTh,
BBICKAa3bIBaTh
MHEHHUE;

24

OO6mrast XxapakTeprucTrUKa
XUMHNYCCKUX DJICMCHTOB

but6mmoreka [IOK

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

YCTaHABJIUBATh
JIOBEpUTEIIbHBIE
OTHOILIEHUN MEXKTY



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

IVA-rpynnsl. Yraepoa u
KPEMHUH U UX COCAMHEHUS

YUUTEIEM U
YYCHUKAMH,
CIOCOOCTBYIOIIUX
MTO3UTUBHOMY
BOCIPUSTHIO
YYaIuMHUCs
TpeboBaHUi U
npocsO yuuTerns,
AKTHBU3ALMH UX

O3HABaTEIbHOU
JIeATCIBHOCTH;
Uroro no pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
HpI/IBJ'IeKaTI)
BHUMAHUC

3.1

OO01Me cBOMCTBA METAJLIOB 4

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIEeKTy U3Y4aeMBbIX
Ha ypOKe€ sABJICHUH,
OpPraHHU30BBIBATH
paboty nereii ¢
COLIMATIBHO
3HAYUMOU
nHpopmanuen —
o0CyX/1aTh,
BBICKAa3bIBaTh
MHEHHUE;



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

3.2

Baxxaelinme MeTauibl U UX 16

COCIUHECHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

CIOJIb30BaTh
BOCIIUTATEIIbHbBIE
BO3MOYKHOCTH
COZepIKaHUS
y4eOHOT0 MpeameTa
qyepe3
JIEMOHCTPAITHIO
JCTSIM IPUMEPOB
OTBETCTBEHHOTO,
IPak TaHCKOTO
MIOBEICHHUS,
MIPOSIBJICHUS
YEJIOBEKOIIO0US 1
n00pocepaeyHOCTH;
CIOCOOCTBOBATH

PO eCCUOHATBHOMY
CaMOOTIPEICIICHUIO
IKOJIbHUKOB

Hroro o pasneny 20

Paznen 4. Xumus 1 oKpysKamomas cpeaa

4.1

BemectBa u marepuasl B
KU3HU YeJIoBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

CIIOJIb30BaTh
BOCIIUTATCIIBbHBIC
BO3MOKHOCTH
COJIepIKaHUS
y4eOHOT0 MpeameTa
qyepes
JIEMOHCTPAITHIO
JACTAM HpI/IMGPOB
OTBCTCTBCHHOI'O,



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

Hroro no pasneny

IPak ITaHCKOTO
ITOBEJICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0US U
JI00pOCepICYHOCTH;
CII0COOCTBOBAThH
pohecCHOHATTELHOMY
CaMOOTIPEICIICHUTO
[IKOJILHUKOB

PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

IIPUBJIEKATh
BHUMaHUE
HIKOJIBHUKOB K
LIEHHOCTHOMY
aCIEeKTy M3Yy4aeMBbIX
Ha ypOKe€ sABJICHUH,
OpraHHU30BbIBATH
paboty aereii ¢
COLIMAIBHO
3HAYUMOU
uHpopmanuen —
00CyXKIaTh,
BBICKa3bIBaTh
MHEHHUE;


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




HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 IIpeamer xumun. Poiap XMMUHU B KU3HA 1 0 0 bu6mmoreka [JOK
yesioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 I1 1 0 0
OHSTHE O METOJIaX ITO3HAHUS B XUMHUU hitps://m.cdsoo.ru/f0d227
[Ipaktrueckas padota Ne 1 «IIpaBwiia paboTh
3 B J1a0OpaTOpHH U IPUEMBI 00paIlICHHS C 1 0 1 bubmorera [JOK
patop p paitl https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmorexa [IOK
4 . 1 0 0
paszeneHus cmecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN 1 0 1 Bubmorexa LIOK
p P P https://m.edsoo.ru/ff0d28¢8
COJIN)»
6 XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) | 0 0 bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
7 I1 1 0 0
POCTRIC H CIIOACHBIC BeTliecTha https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
8 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
9 Xumudaeckas opmysa. BaareHTHOCTh aTOMOB 1 0 0 bubmmorexa [JOK
pMyJa. https://m.edsoo.ru/ff0d2eac
XHMHYECKHX AJICMEHTOB



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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

10 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
1 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [JOK
12 A
TOMBI H MOJTICKy IR https://m.edsoo.ru/ff0d2a6c
13 KomuuectBo BemectBa. Mouib. Mossipaast bubmuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®u3znuecKrue 1 XUMUYECKHUE SIBJICHUSI. bubnmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus komuecTBa, MacChl BEIIECTBA 10 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMuueckux peakimia
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Bubmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHne u bubmmorexa [TOK
t AHCT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponsnas padora Nel o teme «Bemecta bubnnorexa [JOK
U XUMHYECKUE PEAKLIUN) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
X v Bu6nuorexa LIOK
21 Kucnopoa — ameMeHT 1 mpocToe BENIECTBO.

O30H

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2a6c
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

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) bubmmorexa [IOK
posa peart » TOP ' https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcumax
CriocoOsI MOTydeHuUsT KHCIIOpOoia B
23 naboparopun ZILIH OMLIH_UIGHF;{OCTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PeKT XMMUIECKOI peaKIuu,
24 MOHSTHE O TEPMOXHMMHUYECKOM YPaBHEHUHU bubmorexa HOK
P P : https:/m.edsoo.ru/f0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHSIX
TommuBo (He(Th, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI lro bubmorexa HOK
P VXS, https:/m.edsoo.ru/ff0d4cda
MPEAOTBPALICHHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE e€ro CBOMCTBY
7 Bomxopon — a5eMeHT 1 MpoCTOE BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre U XMMUUYECKUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 IT
OFUITHE O KHCTOTAX 7 COMLIX https://m.edsoo.ru/ffod50d2
30 CriocoOsI osTydeHus: BOAOPOa B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[lony4yenne u cobupanue BOAOPOIA bubmmorexa [TOK
i . p AOPONE, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N N bu6 OK
32 Mossipablii 00bEM Tra30B. 3aK0H ABOTaIPO nosmotera I

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d50d2
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

bubmuoreka [JOK

33 rasa I10 ero M3BeCTHOMY KOJHUYECTB
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00bEMHBIX bubmorexa HOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 DOU3NYECKUe U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 CocraB ocHoBanuii. [Tonsatre 00 nHAMKAaTOpax
A P https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceienasie u
37 HeHacmmepHHme paCTBO bl. MaccoBas joist bubmorexa HOK
P PP https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroToBieHNE PACTBOPOB C OMPEACIEHHOM bubmorexa HOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBA
39 KonTtponbHas pabora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KJacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnorsl: coctas, knmaccudukanus,

bubmuoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [IOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnunoreka [JOK
MOJIyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEIMHEHUIN»
43 I'enernueckas cBsA3b MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o00611eHre U cucTeMaTu3alys 3HaHu!
B & https://m.edso00.ru/00ad9cb2
50 KontponbHas pabora Ne3 o reme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITTT
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O rmax bubmorexa HOK
’ Py https://m.eds00.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4YecKkux anemeHToB . U bubmmorexa [TOK
o https://m.edsoo.ru/00adasS2¢c
Menneneena
53 Ilepuonsl, rpymmsl, 0, TTBI bubmorexa HOK
PHOABL TPYHIEL HOATPYH https://m.edsoo.ru/00adas2¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmoreka [JOK

N30To118!

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
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
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CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

bubmuoreka [JOK
55 eMe Ile €CKOM e .N.
dnemenTos Tlepromrieckoii cuctemb /i https://m.edsoo.ru/00ada6bc
Meunpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
. bubnmoreka [JOK
56 ero nosioxkeHuto B [lepuoanueckoii cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajist
57 a3BUTHS HAyKHU U npaktuku. 1. bubmorexa HOK
p YK B p . A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpak/IaHuH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
b K
59 HMonnag xumudeckas cBsI3b nbmorexa IO
https://m.edsoo.ru/00adac34
60 KoBanenTHast noisipHas XuUMUUYecKas CBI3b Eubmiorexa IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHast HermonsapHas XuMU4ecKkas CBSI3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreleHn OKHUCIIE
TCHCHb ORmCICHA https://m.edsoo.ru/00adae28
63 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHT Eubmiorexa LIOK
peartt https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue bubnnorexa [JOK
atoMa. XuUMHUYECKas CBAI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U bubmuorexa [IOK

cucTeMaTH3alus 3HaHU!

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



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o01eHue 1 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHUuH https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuoanueckuii 3akoH. [lepuoanueckas
bubnuoreka [{OK
1 CHCTEeMa XMMHUYECKHUX dnemMeHToB /. 1. 0 0
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B UBMEHEHHUH CBONCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 0 0 bubmorexa [IOK
PERIE TP https://m.eds00.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 0 0 Bbu6moteka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBS3U U THITBI 0 0 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peakluii 1o 0 0 bubmuoreka [JOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.
7 IlonsiTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 0 0 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM pPaBHOBECHH.
g @DakTophl, BIUSAIONINE HA CKOPOCTh 0 0 bubnunorexa LIOK

XHUMHYCSCKOMU PE€aKIMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbac6
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IIPUMEHEHHE

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

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

11 HMonnplie ypaBHEHUS peaKIyit bubmmorexa LOK

P peaxt https://m.edsoo.ru/00add448
XUMHUUECKHE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MPEICTABICHUN 00 bubnuorexa [IOK
pea ! htps://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHUYECKON buGnuorexa [IOK
P P https://m.eds0o.ru/00add8b2
IUCCOLIAAIAN
14 ITonsTre o rUApOIU3E COJICH bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O0001IeHrEe U CHCTEMATH3AIMs 3SHAHUH
B & https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
OKCIIEPUMEHTANIBLHBIX 3a1a4Y» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIEKTPOIUTHYECKAS TUCCOIINAIINI bubmorexa HOK

p ' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XxapaKTepuCTHUKA TaJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

P P . bubmuoreka [{OK

19 XUMHUYECKHE CBOMCTBA, MOIYyYEHHE,

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITomydeHne COJITHOM KUCIIOThI, H3yUCHHE
. yzl yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Boruucnenust no ypaBHEHUSIM XUMHYECKUX
21 €aKIUil, eCI1 OJUH U3 PCarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO61as xapakTepucTuka 3J1eMeHToB VIA- bubnnoreka [JOK
IPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
P ¢ R P . bubnunoreka LIOK
23 Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B
. https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyeckrue 1 XUMHUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI
7 Brruucnenue MaccoBoil 10JIM BBIXO/1a but6mmoreka [IOK
MPOIYKTa pEaKLUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
73 rpynnsl. A30T, pacipoCTpaHEHHE B bubmuoreka [JOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeeat
CBONCTBA
29 AMMHaK, ero (GU3NYECKUe U XUMUICCKHE bubmuoreka [IOK

CBOICTBA, MOJIy4E€HUE U IPUMEHEHUE

https://m.edso0.ru/00adf004
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[Tpaktuyeckas padora Ne 3 o Teme

bubnunorexa LIOK

30 «ITomydyenne aMMHaKa, H3ydeHHe ero
. yi yi https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€¢ Gu3ndecKue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

0 aMMOHHUS B KQ4€CTBE MUHEPAIbHBIX bubmuoreka [{OK
ynoOpeHuii. XMMHYeCKoe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl COeAMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

bubmuoreka [{OK
33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue GocdaToB B KayecTBE
34 MHUHEPAIBHBIX YI0OpeHU. 3arpsi3HeHue bubmmorexa OK
p . yAoop - arp https://m.edsoo.ru/00adfc20
PUPOJHOM cpenbl hocdaTamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexka [IOK
(dbU3MYeCcKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bu6nunorexa LIOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(Iv)

bubnmorexa LIOK
37 VYronbHasg KUCIOTA U €€ CON
https://m.edsoo0.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o Teme
| bubnmnoreka LIOK
38 [Tonyuenne yraekucioro rasa.

KauecTtBeHHas peakuus Ha kapOoHaAT-HOH"

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHayabHEBIE TOHATHUS 00

39 OpraHMYEeCKHUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ac054e
COCAMHEHHMSX YIJIepo/ia
40 Kpemuuii u ero coeguHeHus buGnuorexa [IOK
https://m.edsoo.ru/00ac080a
[Tpaktuyeckas pabora Ne 5. Pemenue

A1 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxkHeIme HeMeTalIbl ¥ UX https://m.edsoo.ru/00ac0bf2
COCIMHEHMUS
KonTponbnas padorta Ne3 no teme

42 «BakHeuIme HeMeTaJuIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ac0el8
COCIUHCHHS»
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

13 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuoreka [{OK
CBSI3b U METAIUINYECKAS KPUCTAILIINYECKAS https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH bubmmorexa LIOK

https://m.edsoo0.ru/00aecl1156
METAIIJIOB
OOu11e criocoObl MOTYyYEHHS METALIOB.

45 Crnnasel. Beruncienus no ypaBHEHUAM bubmuorexa [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UU METAILIOB bubmmorexa LIOK

https://m.edsoo.ru/00aec1278
bubnunorexa LIOK

47 Wenotbie MeTaIB! https://m.edsoo.ru/00ac14b2

bubnunoreka LIOK

48 OKCHUIbI M THAPOKCUIBI HATPUS U KAJIUSI

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubnuorexa [JOK
Mar"Hum https://m.edsoo.ru/00ael 5e8
50 Baxuerinie coequHEHNS KaJIbIU buGnuorexa [IOK
https://m.edsoo.ru/00aecl5e8
51 O0001enre U CUCTEMATH3AMs 3SHAHUH
bu6nmoreka [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTh BOBI M METOEI €6 bubnmorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. Bbubnuoreka IIOK
54 AmroMuHuH s
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edso00.ru/00ac1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubmmoreka IIOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CHCTEMATH3aIIUs 3HAHUI
ITpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 33724 II0 TEME buGnuorexa [IOK
P . https://m.edsoo.ru/00ae3de8
«BaxHeMnIne MeTaiIbl U UX COSIMHEHUS
Boruucnenust no ypaBHEHUSIM XUMHUECKUX
€aKIMH, eCJIM OJUH U3 PearcHTOB JIaH B
60 i36bm<e WU COJE H(HTFI)'I NMECH buGnnorexa [IOK
P o P ' https://m.edsoo.ru/00ael1750
Brraucnenus MacCoBOM JOJH BRIXO1a
MPOYKTa PEAKINH
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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

KontponsHas padora Ne4 o reme

62 «BaxkHelme MeTaibl U UX COSTUHEHUS» !
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HHU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen | bubmmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny 3KOJIOrHYECKUX 1 Bu6moteka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHue u | bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1.  Xwuwmwus, 8 xnacc/ Pymutuc I'. E., ®enpaman @.1°., M:«IIpocsemienuey,
2021r.

2. Xwmwmus, 8 kinace/ Pymsutuc I'. E., ®enpaman @.1°., M:«IIpocBemenuey,
2021r.

3. Tabiuubl: [lepuoanueckas cuctemMa XuMU4ECKUX y1eMeHToB J]. U.
MenneneeBa, Tabauia pacCTBOPUMOCTH, STIEKTPOXUMHUUECKUH PSAJT HANTPSHKEHUS
METaJIJIOB.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIH-ypOBEHB.-
Peanuzauus-rpedoBanuii-OI'OC-0cHOBHOTr0-00111€r0-00pa30BaHusl. -

Meroanueckoe-mocooue-mist-yunrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.https://educont.ru/?utm_source=eljur

2.https://edu.skysmart.ru/

3.https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



