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HOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJabTaTaM OCBOEHUS OCHOBHOU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha 0CHOBE (hesiepalibHOI pabouel mporpaMmbl BOCITUTAHUS
U C Y4€TOM KOHIEMIMHU TMpenojaBaHusi ydeOHOro mpeamera «XuMUs» B
oOpazoBaTelbHbIX Opranu3anusax Poccutickoit @eaeparuu.

[Iporpamma mo xumuu Ha€T TMpEACTaBICHUE O IENSAX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOIMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
NpeayCMaTPUBAET PACHPEACICHUE €ro Mo KilaccaM W CTPYKTYpUpPOBAHUE MO
pazienaM M TEeMaM TMPOrpamMMbl MO XHUMHUHU, OMNPEACNSCT KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU co/iep>KaHus, PEKOMEHTYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHH CIYXHUT OCHOBOW [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPALICHUSX
HSHEPTrurM M 00 DBOJIOIMU BEHIECTB B MPHUPOJIE, O MyTAX PEUICHUS TI00ATbHBIX
npoOjieM yCTOWYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTrETHUECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3aliii  BO3MOXKHOCTEH JJii  CaMOpa3BUTHS |
dbopMupoBaHus KyJbTYPhl IHYHOCTH, €€ 00IIeH 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIbHONW y4eOHOW JIeATEIHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JKU3HM, TaK M B MPO(PECCUOHAIBHOM IESITEIEHOCTH;

3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETTOCTHOTO B3TJIA/1a HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHUECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYyYEHHH XUMUU OOECHEUMBAIOTCSA CIELUPUKON
colepkaHusi ~ yd4eOHOro  mpeAameTa, KOTOpbId  fABIAETCS  NEeAarorudyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 0011lero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOMIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUNW XHWMHUH, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYeCKOM XUMHUH.

CtpykTypa cojaepxaHusi porpaMMbl M0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. Copep:kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSITHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATHH O XUMUYECKON
peakuuu. OOe 5TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 MPUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCET'O €CTECTBO3HAHNS,

— [lepuoanueckoro 3akoHa JI. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHYECKON IHCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOXHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJIEHUS O XUMUYECKON COCTABIISIONIEH HAYYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM IPHUPOJBI, IEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHHUUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii Mupy», «buonorus. 5—7
Kiacce» U «dusuka. 7 Kmacey.

[Ipy wW3ydeHWH XWUMHUH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUUA OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENbHOCTH YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpHl. 3agaua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3blKa HAYKH, B MPUOOILEHNN K



HAyYHBIM METOJaM TIO3HAHUS MPH U3YYCHUU BEIIECTB U XUMHUYCCKUX PEAKIUH, B
(bopMHUpPOBaHUY U PA3BUTHH IMO3HABATEIHPHBIX YMCHHUIA U UX TPUMEHEHUH B YU4EOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro oopanieHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENN TaKUE 1IeJIH, KaK:

— ((opMupoBaHHE WHTEIUICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPUHITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCH K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmxcs K CaMOCTOSTEIIBHOW TO3HABATEIBLHOW JCATEIBHOCTH, HAYYHBIM
METOJIaM TO3HAaHMS, (OPMHPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecriedueHne YCI0BUM, CIIOCOOCTBYIONTUX MPUOOPETEHUIO 00YJaIOIIUMHUCS
OIbITAa Pa3HOOOPA3HOUN JEATEILHOCTH, IO3HAHUS W CAMOIIO3HAHMS, KITFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTEHIINI), UMCIOIIUX YHUBEPCAIbHOE 3HAYCHHE JIIS
Pa3TUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHOH M  €CTECTBCHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YYCHUU
XUMHH, TPUMEHSTh UX MPHU PEIICHUU TPOOIEM B TTOBCEIHEBHON KU3HU U TPYAOBOU
NEeSITEBHOCTH;

— ¢opMmHpoBaHHE y OOYyYalOIUXCS TYMAHUCTHMYECKUX OTHOIIEHUH,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOINEUYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
o0yJeHHUSI.

O6mee yucmo yacoB, OTBEAEHHBIX JUIS M3Y4Y€HHS XMMUU HAa YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisger 136 dacoB: B 8 kimacce — 68 yvacoB (2 daca B
HeJen0), B 9 kimacce — 68 yacoB (2 Jaca B HEJEINIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XMMHUYECKHE IOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. Du3nueckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKUE dJIeMEHTbl. CHMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckas ¢popmysna. BareHTHOCT aTOMOB XMMUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BenlecTB. OTHOCUTENIbHAsA aTOMHAasi Macca. OTHOCHUTEIbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi JoJIsl XMMUYECKOTO 3JIEMEHTA B COCIMHECHUH.

KomuuecTBo BemectBa. Mosib. MonsipHas mMacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHU.

®uU3NYECKUEe U XMMHUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XuUMHUUeckue ypaBHeHusa. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBaHUEM, U3YUYEHHUE M OMHCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOI0/IeHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUd BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
METHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (paslIoKEHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3CICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (UIHTPOBAHUE,
BbITIApUBAHUE, AUCTHUIAIMSA, XpoMaTorpadus, MpoBEJAeHNUE OUYNCTKHA TTOBAPEHHOMN
coilv, HaONIOJEHWE W  ONMUCAaHWE  Pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYEeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxkcuabl. Ilpumenenune kuciopoga. CrocoOsl
MOJIyYEHHUsT KHUCIIOpoJa B JIabopaTOpuM U MNPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAu(UKAILIKMS KUCTIOPOa.



TermoBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHUE MapHUKOBOro A PekTa, pa3pynieHue 030HOBOTO CJIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoe,
(Gu3nuecKkue ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI monyueHus. KuciaoTsl
U COJIH.

MounsipHblil 00b€M Ta30B. PacuéThl Mo XuMuueckuM ypaBHeHUsIM. Ousndeckue

CBOMCTBA BOABI. Bona kak pactBopurtens. PacTBOpEL.

HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BOJbI B NpUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heoprannueckux coeauHeHuid. Oxcupabl. Knaccudukanms
OKCHJOB:  cosieoOpa3yromnie  (OCHOBHBIE,  KHUCJIOTHbIE, aM(OTEepHBIE) W
HeconeoOpasyromue. Homenknatypa okcuaoB. Du3nueckue U XUMHUYECKHE
cBolcTBa OkcuIo0B. [lonydeHne OKCuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3NUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. @usznyeckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axkruBHoct meramnoB H. H. bexerosa.
[TonyyeHne KUCIOT.

Conu. Homenkiarypa coneil. @uU3nyeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKaHUS KUCIOPOa B BO3yXE, MOIyUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
npeKpaiieHus Topenus (moxapa), 03HaKOMIJICHHE ¢ 00pa3IlaMu OKCHUIOB U OTIMCAHHE UX
CBOICTB, TIOJy4Y€HUE, COOMpaHne, pacro3HaBaHUE M M3yYE€HHE CBOWCTBBOAOPOJA
(ropenue), B3aumojeiictBue Boaopoaa ¢ okcugom wmeau (II) (Bo3moxkHO
HCIIOJIb30BaHUE BUEOMATEPUAIIOB), HAOII0I€HHE 00Pa31I0B BEUIECTB KOJTUYECTBOM
1 ™monb, wuccnenoBaHHE OCOOEHHOCTEHW pPACTBOPEHHUS BEIIECTB C Pa3IMYHOM
PaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HaTpUEM U
KaJlbliieM) (BO3MOKHO HCIIOJb30BaHUE BHJIEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHIWKATOPOB B paCTBOPAX KUCJIOT U LIEII0YEH, N3YUYECHHUE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pactBOpoM cepHOIl KMCIOTHI, KUCIOT C METaJJIaMU, PEaKIUi
HEWTpaIu3aluy, INOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajijia IPYyruM U3 pacTBOpa COJM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeHnIne Ki1accsl HEOPraHUIECKUX COCIUHEHUN.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OxkucaNTEeNbHO-BOCCTAHOBUTEIbHbBIC PEAKIMH

[lepBbie TOMBITKH KJAacCU(UKALMU XUMUYECKUX diemMeHToB. [loHsTHe o
rpynnax CXOJIHBbIX 3JIEMEHTOB (IEJIOYHbIE M IIEIO0YHO3EMEIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIe 00pa3yoT aM(pOTEPHbIE OKCHUIbI
Y TUIPOKCUJIBI.

Ilepuoanueckuii 3akoH. [lepruoanueckas cucreMa XUMUYECKUX AIEMEHTOB /.
N. Menpneneesa. Kopotkonepuoanas u niuuHHonepuoanas Gopmsl [lepuoanueckoit

cucteMbl xumudeckux anemeHToB /. 1. Menneneesa. lleproapl u rpynmsl.
PuU3NYECKU CMBICI OPAIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0ueK aroMoB mepBbIX 20 XMMHYECKMX  3JIEMEHTOB

ITepuonnueckon cucremsl 1. 1. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTa 110 €ro nojoxeHuro B [lepuonnueckoii cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH H3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJNIMUYECKUX CBOMCTB 110 TPYIIIIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3akona u [leproguyeckoil cucTeMbl XUMUYECKHUX
AJIEMEHTOB JUIA pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — yd€HbIN H
rpaXkJaHUH.

Xumuueckass cBs3b. KoBaneHTHast (MOJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouiecchl OkucaeHus: U BOcCTaHOBIIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydyeHue OoOpas3IOB BELIECTB METAUIOB U HEMETAJIOB, B3aHMOJEiCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, NPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  TIPUMEPBI  OKHMCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS).

Mexcnpeomemmunie ceasu

Peanuzanust MeXnmpeIMeTHBIX CBs3ed NpU H3yYeHUM XUMHUH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 MCHOJb30BaHME KaK OOLIMX €CTECTBEHHO--Hay4YHBIX
IIOHATHN, TaK W IOHATUH, SABIAIOLIUXCS CHUCTEMHBIMH JUISI OTAEJIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.



OO01Me ecTeCTBEHHO--Hay4UHbIE MOHATHS: HAy4YHbIN (akT, rUnoresa, Teopus,
3aKOH, AaHaJlu3, CHUHTE3, Kilaccudukanusi, MEePUOJIUYHOCTb, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, MOEIIb, SIBJICHUE.

®dusznka: Matepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJNO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, ra3, (U3MYecKue BEIUYMHBI, EIUHUIIBI
U3MEpPEHHUs, KOCMOC, IJIaHeThl, 3BE3/1bl, ColHLIE.

buonorus: porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOINIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo  XUuMHU4YecKasi peakuust

[lepuonuueckuii 3akoH. [leprnonuueckas cucteMa XUMHUYECKUX 2J€MEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHs, KAIbLIHS U UX COCTUHEHUN
B COOTBETCTBHUU C TIOJIOKEHHEM 3JIeMeHTOB B [leproandeckoil cucteme HCTpOeHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BBl XUMHUYECKOW CBS3U. THUIBI KPUCTAIITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKOW PEIIETKU U
BUJIa XUMHUYECKON CBSI3U.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCSALIUMXCS K PAa3jIMYHbBIM KJIaccaM HEOPTraHWYECKUX
COEJIMHEHUM, TeHETUYECKasi CBA3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukaimys XuMUYECKUX peakluid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYAaCTBYIOUIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
U3MEHECHMIO CTETICHEW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMHUIECCKUE
YpaBHEHHSI.

[lonsiTue o ckopoctn xuMHueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHe 0 TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHe 0 XUMHYecKOM paBHOBecuU. DaKTOPHI,
BIUAIOIIME HA CKOPOCTh XHMHYECKOW pEaKIMH M IOJOKEHHE XUMUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  AJEKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YpaBHEHUU

OKUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMM C  HCHOJB30BAaHHEM METOJ]a
3JIEKTPOHHOTO OajaHca.



Teopust JNEKTPOIUTHYECKON AUCCOUMALIAN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMHYECKOH cBs3U. CTenenb qucconuanui. CUIIbHbIE U C1a0ble AIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKaHUs peaKIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHHUM U COJIEH B CBETE MPEICTABIECHUN 00 3NEKTPOIUTHUECKON TUCCOLUALUY.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJENISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB W HEMeTasIoB (Tpadura W anmMmasa), CIIOKHBIX BEIIECTB
(x7opuaa HaTpus), UcCleOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU peakiuu OT
BO3JICHCTBUA  Pa3NUYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BIEKTPOMPOBOJAHOCTU
pPacTBOPOB BEIIECTB, MTPOIIecca JUCCOLMAIIMHI KUCIIOT, HIeI0Yel U coneil (BO3MOKHO
UCITOJIb30BAHUE BHUJAEO MAaTEpPHUAIOB), MPOBEAEHUE OMNbBITOB, HWILIIOCTPUPYIOIINX
NpU3HAKU TPOTEKAHUS peakiuil HMOHHOro oOMeHa (0Opa3oBaHHME OCaJKa,
BbIJIEJICHWE Ta3a, O0Opa30BaHHE BOJbI), OIbBITOB, WIJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (FOpEHHE, PEAKUHUU Pa3JIOKEHUS,
COCIMHEHHUS), PpACIO3HABAaHUE  HEOPraHWUYECKUX  BEIIECTB C  IOMOIIBIO
KA4YEeCTBEHHBIX PEAKLIMI HAa UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyuecKue CBOMCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOMCTBA HAa TpUMEpPE XJIopa (B3aUMOJIECTBUE
C MeTaJllaMHM, HEeMeTaJUlaMH, wiejaodamu). XiopoBoaopoa. ColsgHasi KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, IMIOJIyYCHUE, IIpUMEHeHue. JleictBue xyopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YesloBeKa. BaxkHenne XI0puasl U X HAX0XKIACHUE B
IIPUPOJE.

O6mast xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3NUECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJIOTPONHBIE MOAUDUKAIIMM KUCIOPO1a
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NIecKre U XUMUIECKHUE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJlacca KHCJIOT M crenuduyeckne). XUMHUUYECKUE PEaKIMH, JieXkKalllue B OCHOBE
MIPOMBITINICHHOTO CIOoco0a TMOJy4YeHUs: CEpPHOUW KUCTOTHL. lIpuMeHeHme cepHoi
KUCIOTBl. CONM CEepHOM KHUCIOTHI, KAYE€CTBEHHAs pEakuus Ha Cyiab(aT-uoH.
Haxoxnenne cepbl m €€ COEAUHEHHUM B MOPUPOAEC. XHUMHUYECKOE 3arps3HEHUE
OKpYXaIoLel Cpelbl COEIMHEHUSAMH cepbl (KHCIOTHBIE HOXIHU, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPAILECHHS.



OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUs. A30T, pacHpOCTPaHEHHUE B MPUPO/E,
¢usnueckre U XuMHuecKke cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
(¢u3nyueckre U XMMUYECKUE CBOMCTBA, MOJy4yeHUe U npuMeHeHue. Conu aMMOHUS,
uX QU3NYECKUE U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJiyueHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OmIME€ Kak TMPEACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPATIbHBIX YI00pEHUIA.
XUMHUYECKOE 3arps3HEHNE OKPYKaIoel cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3ayXa, MOYBbI M BOJOEMOB). Docdop, amIOTpONHbIE
monudukanuu ochopa, puznueckre U xumuueckue cBoiictBa. Okcuna gocdopa
(V) u dochopnas kuciora, Hpu3MYecKre ¥ XUMHUYECKHUE CBOKMCTBA, MOJIyuCHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YI00OpEHUH.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTepHbIEC CTENIEHU OKUCIICHUS. YTIIepO/l, AJTIOTPOIHbIE MOIU(PUKAIINH,
pacnpocTpaHeHue B MpHUpoJe, PU3NUYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpPOIUS.
Kpyrosopor yrinepona B mnpupoae. Oxkcuisl yriepona, uX (U3MUYECKUe Hu
XUMHYECKUE CBOMCTBA, [EWCTBUE HA JKUBbIE OPraHU3MbI, TMOJyYECHUE U
npUMeHEeHHe. DKOJIOTHUecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (IV),
TUMNoTe3a TJI00ATbHOTO MOTEIUICHHUS KIMMaTta, MapHUKOBBIN 3 dexT. YronpHas
KACIOoTa U €€ colM, UX (Pu3nyeckue W XHMMHUUYECKHE CBOWCTBA, IMOJYYCHHE U
npuMmeHenne. KadecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, POMBIIIIIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUIEH, alleTUJICH, STaHOJI, TJIMIIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKHU YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
IPOJIYKTHl WX TMepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — U UxX
polii B OKM3HM 4eJloBeKa. MarepuaibHOE €OUHCTBO OPraHUYeCKUX U
HEOPTraHWYECKUX COCIUHEHHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npumeHeHue. CoeTMHEeHHs KpeMHUS B pupojie. OOIre mpeacTaBlIeHus 00 OKCHIe
kpemHaus (IV) m xpemaneBoii kuciaore. CHIMKATHI, UX HCIOJB30BaHKUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHelme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, Xene300eToH. [IpoOmembr  OG€30MMaCHOrO0  HCIIOJIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3LOB HEOPraHWUYECKUX BELIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MPOBEJCHNE KAUECTBEHHBIX PEAKIMi HA XJIOPUI-UOHBI U HAOIIOJICHUE MPU3HAKOB



WX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYEeCKUe U XUMHYECKHE CBOMCTBA
rajjoreHoB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TaJIOTEHU]I0B), 03HAKOMIIEHHE C 00pa3laMu
ceppl U €€ COCAMHEHUSMH (BO3MOXHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUs caxapa Mol IeMCTBUEM KOHIEHTPUPOBAHHON
CEpPHOM KHUCIOTHI, U3YyYEHHE XUMHUYECKUX CBOMCTB pa30aBII€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIMu Ha CyJib(paT-uOH U HAOII0ACHUE MpHU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMM a3oTa, (ochopa u ux
coeIMHEeHNH (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAIOB), 00pa3liaMi a30THBIX
u (ocopHbIX yI0OpeHUH, monyueHue, coOupaHue, paclo3HaBaHUE M U3YUYCHUE
CBOMCTB aMMHakKa, MPOBEJCHHWE KAaueCTBEHHBIX pEaKIMii HAa WOH aMMOHHUS U
dochar-uoH U U3yYeHHE TPU3HAKOB HX TMPOTECKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM A30THOM KHCJIOTHI C MEAbIO (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpPUAIOB), M3y4YCHHE MOJeNied KPUCTAUIMUYECKUX peméToK anamasa,
rpaduta, (QymwiepeHa, O3HAKOMJIGHHE C TPOILECCOM aJCOpOIMU PaCTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM TIIPOTHBOTA3a, IMOJIyUYCHHE,
cobupaHue, pacrio3HaBaHWE U M3YyYCHHE CBOWMCTB YIJIEKHCIIOTO rasa, MpPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB HX
OPOTEKaHUs, O3HAKOMJIEHHME C TMPOAYKUHUEH CHUIMKATHOW MPOMBIILICHHOCTH,
pelieHrne 3KCIEpUMEHTANIBHBIX 3a7a4 Mo Teme «BakHeillnne HeMeTaibl U UX
COETMHEHUSD.

MeTauiibl 1 X COCAMHCHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnonoxeHuss B llepuomuueckor cucteMe XUMHYECKUX 3yneMeHToB [[. U.
MenpneneeBa u cTpoeHUs: aTOMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
MeTaJUIM4ecKas KpUCTAINYECKask PEIIETKA. DIEKTPOXUMUYECKUH psIAHATIPSAKEHUN
MeTaiioB. Du3nueckue W XUMHUYECKHME CBOMCTBAa MeTayuioB. OOmme crocoObl
nojiyaeHus MetayuioB. [ToHsATHE 0 KOPPO3UHU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CrnaBel (CTanb, YyryH, TIOPATIOMUHUMN, OpOH3a)U WX MPUMEHEHUE
B OBITY ¥ POMBIIIJICHHOCTH.

[Ilesounble MeTasuibl: NONOKEHUE B llepuogmyeckoil cucremMe XMMHUUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbI U
TUAPOKCUABI HATPUS U Kanusi. [[puMeHeHne ne10uHbIX METAIOB U X COSTUHEHU .

[[leoyHO3EMENBHBIE METAUIBI MAarHUM W KaJdbUWW: TIOJIOKEHUE B
[Tepnognueckoi cucreme xumuiyeckux 35eMeHToB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Pu3nyeckue 1 XMMHUYECKUE CBOMCTBA MarHus 1



Kayblsl. Baxueliye coeIMHEHUs KanbIus (OKCU, TUIPOKCU]T, coJin). JKECTKOCTH
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS!.

AnroMUHUE: TI0JI0)KEeHUE B [lepronueckor CUCTEME XUMHUYECKUX JJIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxiaeHue B npupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoilt cucreme XMMAYECKUX 3JI€MEHTOB /I,
. MenneneeBa, CTpoeHHE arToMa, HaxoxiacHue B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA kele3a. OKcuabl, THAPOKCUILI U cou xkenesa (I1) u xenesa
(1), ux coctaB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KIbI[MA M HATpuUsi C BOJIOM (BO3MOXKHO UCIIOJb30BAHUE BHUICOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  WCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPHU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PCaKIIMi Ha HOHBI: MArHHS, KaJIbIIHs, aJFOMUHMS, UHKA, sxene3a (1)
u skenesa (I11), mexu (1), HaOmogeHHe W OMHMCAHHME IPOIECCOB OKpAIMBAaHUS
IUITAaMEHW MOHAMHU HATpHUs, Kalusd W KajabUuusa (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCUIA ATTFOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 3a7ad 1o Teme «BaxHelmue
METaJUIbl U KX COETUHEHUS.

XuMHA ¥ OKPY:KALIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM »KHM3HM YeIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB U XMUMHUYECKHX peakiuil B ObiTy. IlepBas momoris mnpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpY)Karouled cpeapl (mpenesibHast AOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xuMun B pelieHHH 3KOJIOTMYECKHUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHe 00pa3loB MaTepHaNOB (CTEKIJIO, CIUIABhI METAJJIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceasu

Peanuzanmst MeXNmpeaMETHBIX CBs3€H NpU W3YYCHHMM XUMHUA B 9 Kiacce
OCYLIECTBIISIETCS. YEPEe3 HCIOJIb30BAaHUE KaK OOIIUMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHBIC TOHATHS: HAY4YHBIH (PaKT, THIOTE3a, 3aKOH,
TEOpHus, aHalu3, CHUHTE3, KiIaccuuKamusg, TMEePHOANYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHE, MOJENb, SBICHHE, MAPHUKOBBINA
ek, TeXHONOTHS, MaTEPUAIIBIL.

dwusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, H30TOIIHI,
PaOaKTUBHOCTD, MOJIEKYIa, ANEKTPUICCKUIA 3apsi, IPOBOJTHUKH,
MOJYNIPOBOAHUKH, JTUAJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTbD, KPUCTAITHYECKAs
pemérka, CruiaBbl, (pU3MUYECKHe BEIMYWHBI, €AMHUIIBI M3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢otocunTe3, npixanue, Oumocdepa, dKOCHCTEMa, MUHEpPATHHBIC
yaoOpeHws, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, rugpochepa, MUHEpaIbl, TOPHBIE TOPOAbI, OJIE3HbIE
MCKOITaeMbIe, TOTUTMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yIbTaThl OCBOCHMSI MPOrPAMMBI  OCHOBHOT'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCS B Xo0J€ OOy4eHUS XUMHHM B €AMHCTBE Yy4eOHOU u
BOCMUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIAMU U HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paciIpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWIO0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKONM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HMH(pOpMALUE O
MEPEIOBbIX JOCTHKEHUAX M OTKPBITHUSAX MHUPOBOM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTENbCKOM, TBOPYECKOM H  APYruxX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NEATEIbHOCTH TpPH
BBIMIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMIOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOMIOHUMAHUIO
¥ B3aMMOTIOMOIITH B ITPOLIECCEe ITON Y4eOHOMU eI TeNIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEAECHUE M MOCTYNKH CBOMX TOBApHUIIEH C MMO3HUIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa3OBaHMIO, TMPOCKTHOM H  HCCIIEIOBATEIHCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOyUYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MACHOCTH TMpU  OOpAIICHHH C
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUI0 Tpodeccuii U Tpyaa pa3aIuvdHOro poja,
YBaOXCHHUE K TPYAY M PE3yJIbTaTaM TPYJIOBOH JIEATEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX 3HAHMK 10 XWMHH, OCO3HAHHBIM  BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON nMpodecCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH 11e71eCO00pa3HOe OTHOUIEHUE K IPUPO/I€ KAK UCTOUHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
npaBMI 0€30MaCHOTO MOBEACHUS IPHU pabOTe C BEIIECTBAMM, a TAK)KE B CHUTYaIUAX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, ISl IOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMEeTHBIX pPE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHS, MPUHIIHII,
rumnore3a, (Qakr, CcucTemMa, TPOIECC, OHKCIEPUMEHT U JPYroe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWM W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O TICIIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIE), KOTOpblE 0OecHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHUS HCIOIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPH OCBOCHUU
3HAHUU: PACKPBHIBATh CMBICT XUMHUYECKUX TMOHSATUN (BBIACISATH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEIACTABICHHUI BBISBISATh U XapaKTEPU30BATh CYLIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAYECTBE OCHOBHI /151 (POPMUPOBAHUS TUIIOTE3HI TIO MTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpPXkKaHUSA, CIPABOYHbBIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSITh PAa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMamu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh W AaHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIeI0BATEIBCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

YMEHHUS 337]aBaTh BOMPOCHI (B X0OJI€ AUAJIOTA U (UJTK) TUCKYCCUH) TIO CYIIECTBY
oOcyxaeMol TeMbl, (OpPMYIHpPOBaTH CBOM TPEIJIONKEHUS OTHOCHTEIHBHO
BBITIOJTHEHUS MTPEJIOKCHHON 3a/1a4K;

YMEHHUS  MPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJIbHOMN
NESTENBbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTaX; JellaTh MPEe3CHTAIHUIO
PE3YJITATOB BBHIMOJHEHUS XMMHUUYECKOr0o JKCIEepuMeHTa (J1abopaTopHOro OIbITa,
1a60paTOpPHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTpPYJAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJILHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITENILHO ONPENENATh LEIu AEATEIbHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM  JCUCTBUA NIPU BBINOJHEHUHU 3aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3ysbTaTa 3asBICHHON LIE€JIU, YMEHHUE
MCII0JIB30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUH 33/ IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHONM o0nactu  «XUMUs», BUIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHUX MOHATHH: aTOM, MOJEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJIHOPOJIHAS ), BaJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCupUKaIus Peakiuil: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KEHUSA, pPEaKIUu 3aMEIICHUs, PEeaKIuu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SIIPO aToMa, DJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTab, paInyC aToMa,
XUMUYECKAs CBSA3b, MOJISIPHAS M HEMOJISIPHAS KOBaJIEHTHAsl CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, aHHUOH, pPACTBOpP, MaccoBas JOJisI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOpPMYI
BEILECTB U YPAaBHEHNUI XUMHUYECKUX PEAKIIMIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX IEMEHTOB (COCTAB U 3aps/ AApa, 001ee YUCIIO 3JIEKTPOHOB U
pacnpesiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(HUIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEAKUIUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coequHeHus,
MAaCCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHUIO
XUMHYECKOMN peaKilny;

IPUMEHSTH OCHOBHBIE OIEpaI[iy MBICIUTEIBLHOM NEATeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aluIo, KIaCCU(PUKALINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — Il M3y4Y€HUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cle[0BaTh MpaBUJIaM MOJb30BAHUS XUMHUUYECKOH MOCyn0i U J1abopaTOpHBIM
o0opydoBaHMEM, a TakkKe IMpaBuUjaM OOpallleHusi C BeIIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OIBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BolopoZla M KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEAEIEHHOMN
MacCOBOM J0JIe pPacTBOPEHHOTO BELIECTBA, IUIAHUPOBATh U IMPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI MO PAacClO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C MOMOIIIbIO MHIUKATOPOB (JJAKMYC, (peHONPTaNenH, METUIOPAHK

U Ipyrue).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX [MOHATUU: XUMWYECKUN
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEUIECTBO,
CJI0KHO€ BEUIECTBO, BAJICHTHOCTbH, JJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUYEcKasi CBs3b, TEIIOBOM 3(PPeKT
peaKInuu, MOJib, MOJIAPHBINA 00BEM, paCTBOP, JIEKTPOIUTHL, HEANEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT ~ JUCCOLMAlMsI,  pEaKIud  HOHHOro  OoOMeHa,
KaTaJIu3aToOP, XMMUYECKOE PaBHOBECUE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTENb, OKHCJIEHNE U BOCCTAHOBIICHUE, aJIJIOTPOIIHS,
aM(OTepHOCTD, XUMHUYECKast CBS3b (xoBaJeHTHas, VOHHas,
MeTaJsInuecKas), KpucTajinueckas pelérka, KOppo3us METajioB, CILIaBhl,
CKOpPOCTh XMMHUYECKON pEaKUuH, MPEAEIbHO JOMYyCTUMAas KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATUH U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHX PJIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJIECKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COCAMHEHUU 1o ¢dopmysiaM, BHJ XUMHUUYECKOM
CBsi3M (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCMHEHUSAX, 3aps/l MOHA MO0 XUMHUYECKOU (opmysie, XapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUIMYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona [I. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh U XapaKTepH30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyarth TOHSATUS «TJlaBHasg mnoArpymnna (A-Tpymnma)y W «1moOoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME MEPUOABI, COOTHOCUTH
0003HaueHUs, KOTOPble MMEIOTCS B TEPHOJUYECKON TabJHIle, ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOIee YWCIo JJIEKTPOHOB U paclpesielieHHe UX 0
ANEKTPOHHBIM CII0SIM), OOBACHITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHHWI B Mpeaenax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUSI UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTaBYy YYAaCTBYIOIIMX B pEaKIuU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTEMCHEW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMUE W Crenu(PUIecKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIUCAHUE
npuMepaMy MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh  YPABHEHMS  DJIECKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa Mo (opmylie CcoeauHEHUs,
MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOpPE, MPOBOAMUTH PACUETHI MO YPABHEHUIO
XUMHYECKOH PEaKIIvH;

coOJTI0IaTh TIPAaBUIIA MTOJTB30BAHUS XUMHUUYECKOW TTOCYI0N M TaO0paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuja OOpalIeHUsT C BEIIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIHMSIMH II0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XHUMHYECKHUX OIBITOB IO IMOJTYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKHCIIoro Tra3a);

IIPOBOJUTH PEAKIIMH, ITOATBEPIK/IAIONINE KAaUeCTBEHHBIN COCTAaB Pa3InIHBIX
BEIICCTB: PACHO3HABAaTh OMNBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIHWMI-,
kapOoHat-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIJIOB, NMPHCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

IPUMEHSTH OCHOBHBIC OIIepaIlii MBICIUTEILHOM JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIEHNEe, CHCTEMATH3aIINI0, BBISBIICHUE TPUYHHHO-
CJICJICTBCHHBIX CBS3€H — JIJIT M3YYCHHUS CBOWMCTB BEIIESCTB M XUMHUYCCKUX
peaKkinii, CCTCCTBCHHO-HAYYHBIC METOJBI ITIO3HAHUS — HAOJIIOJICHHE,
U3MepeHUe, MOJICIIMPOBAHKE, SKCIICPUMEHT (PeabHBIA U MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYECKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3akon u llepuoguyeckasi cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
A .N. 7
3 XMMHHCCKUX S/ICMEHTOB /] https://m.edsoo.ru/7f41837c
Memnnene-eBa. CtpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKXUCIIUTEIBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
" 15
TOTO 1o pasieiy https://m.edsoo.ru/7f41837c
PezepBHoe Bpems 3 Bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIEeKTPOIUTHYECKAS TUCCOLIAALINSL. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B PacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pasnen 2. Hemerayibl 1 UX COeTUHEHUA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubnmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa HOK
' YHHBL https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpynnsl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
' PYHIBL. ’ P https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO01as xapakTepuCTUKa XUMHUYECKUX
24 BHGHI\-/IGHTOE IVApr nbl. YTIIepoa u 8 1 2 bubmorexa HOK
' . PYHTBL. poat https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHUS



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
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Hroro no pazneny

25

Pasznen 3. Mera/uibl M MX COCTUHEHUS

. bubnuorexa [JOK
31 Obmpe CBOUCTBA METALIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiime Metamiel 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Pazjnen 4. Xumusi v okpy:kamomas cpeaa
4.1 BemiecTtBa 1 MaTepHasl B )KU3HU YeIOBEKa 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
p o Bhe 3 bu6mmoreka [JOK
C3CPBHOC BPEeMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KoaundecTBO 4acoB I[aTa u3yyeHnus 3HCKTpOHHbIe
Ne uudposbie
Tema ypoka Konrpoabsnubie | IIpakTuyeckue
n/n Bcero s 5 o0pa3oBaTe/ibHbIE
Pa00ThI Paoo0ThI SA 8B pecypebl
[Ipenmer xumuu. Poss xumun B
1 JKU3HHU yernoBeka. Tena u 1 bubmorera [JOK
' https://m.edsoo.ru/ff0d210c
BEIIlECTBA
9 IlonsTue o MeTo1ax MO3HAHUS B 1 bu6mmorexa [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTrueckas padorta Ne 1
«IIpaBwmiia paboTHI B
3 nabopaTopuu U MPUEMBI 1 1 Bubmmorexa LIOK
parTop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHBIM
00opynoBaHUEM
4 YucTele BEecTBa U CMECH. 1 bubnmuorexka [JOK
CriocoObl pa3ieneHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bubnunoreka [JOK
MpUMEPE OUYMUCTKH TOBAPECHHOU https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOTCKIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE DIIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XMMHYECKUX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB



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

bubmuoreka [JOK

8 Hpocrste it cnosKibie BelleCTBa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorera [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BelIecTB. XUMHYECKas bubmmoreka [IOK
dhopmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
OtHocCHTENbHAS aTOMHAs
11 Macca. OTHOCHTEIbHAS bubmorera [JOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas J10J11 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJb. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue 1 XUMHICCKUE bubnuorexa [JOK
SIBJICHUS. XUMUYECKasi peakiius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBus
15 HII))OTeKaHI/I;I ))([I/IMI/I‘IGCKI/IX bubmorexa LIOK
i https://m.edsoo.ru/ff0d3al6
peakmuit
3aK0H COXpaHEHHUST MacChl
16 BelecTB. XUMHUYECKUE brbmaorexa IJOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncienust kKoaudecTsa,
17 MAaccChl BEIIEeCTBA MO bub6mmoreka [JOK

YPAaBHEHUSAM XUMHUYECKUX
peakuui

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Krnaccudukarus XaMu4ecKux
peakuuii (coeIMHeHus,

bubmuoreka [JOK

18
pa3JoKEeHUs, 3aMELICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoeaucT. O000IICHHE 1 bubmorexa LHOK
H AT, HUI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
KonTponsnas pabora Nel no
20 TeMe «BeniecTBa 1 XUMHUUECKHE bubnmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIm»
Bo3s — cMech ra3oB. CocTaB
21 BO3 nya Kucnaopox — snemeHt bubmorexa HOK
Ayxd. poat https://m.edsoo.ru/ff0d448e
U npocTtoe BemecTBo. O30H
dOu3nyecKne U XUMUYSCKUE
29 CBOMCTBa KUCIOPOAa (peaKuu bubnuorexa [JOK
okucineHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax
CrocoObI moTydeHust
23 KHCJIOpOJia B Ja0OpaTOpuu 1 bubnuorexa [JOK
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeHenue Kucnopoaa
TennoBoii 3¢ heKT XuMUIECKOH
peaKIyu, TIOHATHE O
24 TEPMOXUMHUYECKOM YPaBHCHUU bubmotera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUIECKHIX
peaxiusax
Tomnuso (HedTh, yrois u
bu6nmoreka [JOK
25 MeTaH). 3arpsisHeHHe BO3/yXa,

CIIOCOOBI €0 npeaOTBpAIICHUA

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o
teme «llomydenue u cobupanue

bubmuoreka [JOK

26
KHMCJIOPOJ1a, U3YYEHHUE €T0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Boaopon — sneMeHT u mpoctoe

97 AOPOA H P bubmmoreka [IOK
BEHIECTRO. HaxoxIenme b https://m.edsoo.ru/ff0d4dd0
pUpoJIe
dusndecKre U XUMUIECKUE

28 CBOMCTBA BOJIOpOA Bubnuorexa LIOK

FOpoAa. https://m.edsoo.ru/ff0d4dd0
[Tpumenenne Bogopoaa

29 [TonsaTHE O KHUCTOTAX M COJIAX brbmmorexa [OK

https://m.edsoo.ru/ff0d50d2

30 CriocoOpI oTy4eHus1 BOJAOPOaa bubnuorexa [JOK
B J1abOpaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabota Ne 4 o
teme «llomydenue u coOupanue bubnuorexa [JOK

31
BOJIOPOJA, U3YUYEHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraipo https://m.edsoo.ru/ff0d542¢
Brruucienus o0béma,

KOJIMYECTBA BEIIeCTBA I'a3a Io bubnunoreka [JOK

33
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA W 00BEMY
Brruucnenust 00€MOB ra3oB 1Mo

34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnunoreka [JOK

3aKOHA OOBEMHBIX OTHOLIIEHUNA
rasoB

https://m.edsoo.ru/ff0d5708
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duznueckre U XUMHUECKUE

bubmuoreka [JOK

3 CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonsTue bubnuorexa [JOK
00 MHAMKATOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

Haceimennsie u
37 HEHACHIIIICHHBIE PACTBOPHI. bubmorexa HOK
https://m.edsoo.ru/ff0d5h40
MaccoBas 10J1s1 BEIecTBa B
pacTtBope
[IpakTnueckas padorta Ne 5 o
teMe «lIpuroroBnenue
38 PacTBOPOB C ONPEICIIEHHON bubmorexa HOK
. ° https://m.edsoo.ru/ff0d5eba
MaccoBOM fomeit
PacTBOPEHHOTO BEIIECTBA»
KonTtponbHas padota Ne2 o
39 teme «Kucnopona. Bomopon. bubmiorexa HOK
https://m.edsoo.ru/ff0d6342
Boma»

40 OKcuapl: COCTaB, bubnmuorexka [JOK
Kiaccudukaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xumMuuecKue

41 CBOMCTBA KHCIIOTHBIX, bubnuoreka [JOK
OCHOBHBIX ¥ aM(POTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHUJIOB

42 OcHoOBaHHUS: COCTaB, bubnunoreka [JOK
KJ1accu(uKaIys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u xumuueckne bubnuoreka [IOK

CBOMCTBa OCHOBaHUI1

https://m.edsoo.ru/ff0d67ca
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m KucnoTsi: cocras, bubmuoreka [JOK
KJIacCU(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

45 [Tony4yenue u xummdeckue bubnuorexa [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CII0COObI bubnuorexa [JOK
MOJIy4YCHHS, XUMUYECKHE https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktudeckas padora Ne 6.

Pemenue sxkcriepuMeHTATBHBIX
47 3aga4 1o teMe «OCHOBHEIE bubnmorexa LOK
https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHHYECKUX
COEIUHEHUIN
I'eneTnveckas cBsI3b MEXIY
48 KJIJacCaMH HEOPTaHWYCCKUX bubmmorexa [TOK
N p https://m.edsoo.ru/00ad9a50
COCTMHEHU N

49 O06o01IeHre U cucTeMaTru3aIus bu6mmoreka [JOK
3HAHUM https://m.edso00.ru/00ad9ch2
KontponbHas padota Ne3 o

" bubnmuorexka [JOK
50 Teme "OCHOBHBIE KJIACCHI
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCAMHCHUI
[TepBbie MOTIBITKH

51 KJ1acCu(PUKAIUA XUMUYECKUX bubmuoreka [JOK
anemMeHToB. [IoHsaTHE 0 rpymmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJICMEHTOB

59 [lepuoanueckuii 3aKoH U bub6mmoreka [JOK

Hepno;mqecxaﬂ cucreMma

https://m.edsoo.ru/00ada52c
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XUMUYECKUX deMeHToB [[. U.

MenneneeBa
53 [Tepwo 11, TPYIIIBI, TIOATPYIIITBI bubmorexa LHOK
https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. Cocras bubnuorexa [JOK
aTOMHBIX sifiep. M30Torbl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB bubnnorexa [JOK
[Tepnoanueckoii cucremst . 1. https://m.edsoo.ru/00ada6hbc
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepuonnueckont cucreme /. 1. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro
57 3aKOHa JJI Pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
yU4€HBIi, MeJaror U rpakJIaHuH
58 DIIEKTPOOTPUIIATEILHOCTD bubnuorexa [JOK
aTOMOB XMMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHast xumMudeckas CBs3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnunoreka [JOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosspHas bubnuoreka [IOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubmorexa HOK

https://m.edsoo.ru/00adae28
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63 OKHCIUTENTBHO- 1 bubnmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIUHI https://m.edso0.ru/00adb076
bubmmoreka [IOK
64 OKXUCIATEN U BOCCTAHOBUTEIN 1 htts://m.edso0.ru/00adb076
KonTtposnsHas pabora Ned o
65 teMe «CTpoeHne atoma 1 bubnmorexa [TOK
P ’ https://m.edso0.ru/00adb486
XHUMHYECKas CBA3EL)
66 PesepBHblit ypok. O60011EHNE U 1 bubnnorexa [JOK
cucTeMaTHu3aIus 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnnorexa [JOK
cUCTEeMAaTH3aIus 3HaHUI https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHMUE

9 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE

Ne ara undposbie

Tema ypoka Kourpoububie | IIpakTHyeckue o op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypchl

[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUUYECKUX 31emMeHToB [l. . https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHYECKUX JICMECHTOB 1 Bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buael XuMHUUeCcKOl CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padora Nel no

5 teme «I[loBTOpenue u yrnyonenue 1 1
3HaHWUM OCHOBHBIX Pa3JieioB
Kypca 8 Kkiacca»

Knaccudukanus Xumudeckux

6 €aKIHUH 0 Pa3INYHBIM 1 Bubmorexa IIOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [TonsiTHe 0 ckopocTH 1 bubnuoreka [IOK
XUMHUYECKOM peakuuu. [lonsarue https://m.edsoo.ru/00adbe9a
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O TOMOI'CHHBIX U I'€TCPOrCHHBIX
peaKimsx

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bubmmoreka [IOK

8 XUMUYECKON PEaKLUU U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO
paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [IOK
BOCCTAHOBHTEIIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 nuccoranuy. CHIbHEIE U bubmiorexa HOK
https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HoHHbIe ypaBHEHUS peaKIui bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUI 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU
JTUCCOIUAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHHUI 00 bubnunoreka [JOK
AJIEKTPOJIUTUYUECKON https://m.edsoo.ru/00add8b2
JUCCOINAIIAN
14 [Tonsartue o ruzponmse coneit bubmnorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHne u cucTeMaTu3amus bubnunorexa [JOK

3HAHUH

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas pabora Ne 1.

bubmuoreka [JOK

16 «Permenue 3KCrIepuMeEHTaAIBHBIX
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsHas padora Ne2 mo
17 TeMe «DIEKTPOJIUTHIECKAs bubnuorexa [JOK
IUCcCOoIMas. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKkIfy B PaCTBOPAX»
OO01as XxapakTeprucTUKa
18 rajoreHoB. XUMHYECKHE bubmorera [JOK
. ' https://m.edso0.ru/00addfe2
CBOMCTBA Ha MIPUMEpPE XJI0pa
Xnoposogopon. ConsHast
19 KI/ICJ'IIZ)Ta xnﬁmqecm/le CBOIiCTBA bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ade104
MoJTy4eHUE, TPUMEHEHNE
[Ipaktrueckast pabota Ne 2 o
20 teMe «llonryueHue costHoin bubmiorexa HOK
yi N . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHHUE €€ CBONCTBY»
Brrunciaenus o ypaBHEHHUSIM
21 XUMHAYECKUX eal};p WM, eCIIH OUH bubmotera [JOK
peartui, a https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B U30BITKE
99 OO1as XxapakTepucTuKa bubnunoreka [JOK
anemMeHToB VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJU(PUKALIUH
23 cepel. Haxoxnenue cepel 1 €€ bubnunoreka [JOK
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,
P P P bubmuoreka [JOK
24 ¢bu3nveckrue 1 XUMHYECKHe

CBOICTBa

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHasi KUCIOTA,

bubmuoreka [JOK

25 U3UYECKUE U XUMHYECKHE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHWMHUYECKUE PEAKLUH, JICKAILNE
B OCHOBE ITPOMBIIIJICHHOTO

26 crioco0a MoJTy4eHHs] CEpHOU bubnuorexa [JOK
KUCIOThL. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAKOIIEH
Cpelbl COeTMHEHUSIMU CEPBI

27 Brruncnenne MmaccoBoi 101 bu6mmorexa [IOK
BBIXOJIa TPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
31eMeHTOB VA-rpynmnbl. A30T,

28 acCIIpOCTPAHEHME B IIPUPOJIE bubmorera [IOK
pactipocIp pupoze, https://m.edsoo.ru/00adeea6
(br3UYeCcCKre U XUMUYCCKHE
CBOICTBa
AMMHaK, ero pu3nvIecKue u

29 XUMHUYECKHE CBOMCTBA, bubmmorexa [JOK

’ https://m.edsoo.ru/00adf004
MOJTydCHUE U TPUMEHEHHUE
[IpakTuueckas pabora Ne 3 o
bubnuoreka [JOK

30 teme «llonmyuenune ammuaxa,

. https://m.edso0.ru/00adf180
W3Y4YEHUE €r0 CBOMCTBY

31 A30THas KUCIOTA, €€ pru3nueckue bubnunoreka [JOK
1 XUMHAYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U

32 COJIe aMMOHUS B KQUECTBE bubmuoreka [JOK

MUHEPAIbHBIX y100pEeHUH.
XVMHYECKOE 3arpsI3HEHNE

https://m.edsoo.ru/00adf518
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OKpYKarOLIEH CpeJibl
COEIMHEHUSIMH a30Ta

dochop. Oxcun dpocdopa (V) u
dbocdopHas kuciora,

bubmmoreka [IOK

33 (bu3nyuecKre U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, NIOJIyYECHHE
Wcnonb3oBanue dpocdaros B
34 Ka4yeCTBE MUHEPAIBbHBIX bubnuorexa [JOK
yaoOpeHuit. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Vruepon, pacipocTpaHeHHE B
35 npnpgﬂ)el, @E)mHI;eCKl;e " Bubmmorexa LIOK
- https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Okcupel yriaepojaa, ux
(buznueckrue 1 XUMUYECKHe
36 CBOMCTBA. DKOJIOTHUYECKHE bubmmorexa [OK
https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C
okcuoM yriepoza (1V)
37 VYroJibHAs KUCIOTA U €€ COJIn bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o
38 teMe "lloydeHue yriekucioro bubnuoreka [IOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
[TepBoHauanbHbIE TOHATHUS 00
39 oprpaHI/IquKI/IX BEIlIECTBAaX KaK O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepo/ia
40 Kpemuuii u ero coenunenus buGmnorexa [IOK

https://m.edsoo0.ru/00ae080a
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[Ipaktuyeckas padora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX

bubmuoreka [JOK

4 3aj1a4 1mo TeMe «Baxkaeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl ¥ UX COCAMHCHHUS
KonTpoasHas padora Ne3 mo
42 TeMe «BaxxkHenIe HeMeTaluIbl U bubmorexa HOK
https://m.edsoo.ru/00ae0el8
HX COCIMHEHHUS
OO01as xapakTepucTUKa
XUMHYECKHX JIIEMEHTOB —
43 MeTaJlJIoB. MeTamnueckas CBsI3b bu6mmorexa [IOK
U MeTaJUIMYecKas https://m.edsoo.ru/00ael103e
KPUCTAJUINYECKasl PELIETKA.
dusnveckue CBONCTBA METAJIIIOB
XuUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYCCKUN P bubmmorexa [TOK
N https://m.edsoo.ru/00ael1156
HaIpsHDKEHU METaJlIOB
OO6mme crnocoObl MOTyICHUS
meTaioB. CiuiaBel. Berunciaenms
45 110 YpaBHEHUSIM XUMHYECKHX bubmotera [JOK
= https://m.edsoo.ru/00ael1156
peaKIyi, eCIi OJIMH U3
pEeareHTOB COJICPKUT MPUMECH
46 [ToHsaTHE O KOPPO3UN METAJLIOB bubmmorexa [JOK
https://m.edsoo.ru/00ael1278
bub6mmoreka [JOK
47 [lenotmbte meTaet https://m.edsoo.ru/00ael4b2
48 OKcHbl ¥ THAPOKCUBI HATPUS U bubnunoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMeNbHBIE METAILIIBI — bubnmoreka [JOK

KaJIBLIIUA U MarHui

https://m.edsoo.ru/00ael5e8
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Baxxneiinime coefuHEHUS

bubmuoreka [JOK

50 KaJblus https://m.edso0.ru/00ae15e8
51 O06001IeHNe U CUCTEMATHU3AIIHS
3HAHUKN
52 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubmmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 1o
53 TGII)VIG ")KéCTKOCI")FB BOJBI U bubmiorexa HOK
.. " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
. bubnmuorexa [JOK
>4 AdtroMHHi https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Kereso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuorexa [JOK
xenesa (I1) u xxenesa (II) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cUCTEMATU3ALIIS
3HAHHUH
[IpakTuueckas paborta Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a7a4 1o teme «Baxneiimue https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCIHHCHUS
Brruncnenus nmo ypaBHeHUSIM
50 XUMUYECKUX PEAKIUHI, €CIIU OJINH bub6mmoreka [JOK

U3 PEareHToB J1aH B U30BITKE WU
COJIEP’KUT IIPUMECH.

https://m.edso0.ru/00ael750
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Briuncienus MaccoBou 1071
BBIX0/1a IPOAYKTA PEAKIIUHA

O0001IEHHE U CUCTEMATU3ALIUS

61 . 1
3HAHHI
Kontponsnas padora Ned mo
62 TeMe «BakHeWe MeTayuTbl U HX 1
COCTMHECHUS
63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MMOBCEAHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHWMHYECKOE 3arps3HEHUE 1 bubnuorexa [JOK
OKpYKarollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn 1 bubnuorexa [JOK
9KOJIOTUYECKHUX TTPOOIemM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHme 1 1 bubnuorexka [JOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O6001IeHNE 1 1 bubnuorexa [JOK
cucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuorexa [JOK
cucTeEMaTH3alus 3HaHUH https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUVIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	9 КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 8 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 8 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ   ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ (1)

