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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMIM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTeNIbHOM
IporpaMMbl OCHOBHOT'O 00111ero odopaszoBanus, npeacrasieHHbix B PI'OC 00O, a
TaKk)K€ Ha OCHOBE (enepasibHO paboueld MporpaMMbl BOCIHUTAHUS U C YYETOM
KOHLEMNIMM MPENoAaBaHus Y4YeOHOro mnpeamera «XuMus» B 00pa3oBaTeIbHBIX
oprannsanuax Poccniickon @enepanun.

[TporpamMMa 1Mo XuMuM JaCT MPEACTABICHUE O MEJISX, OOIIel CTpaTeruy 00y4YeHus,
BOCIIUTAHUS W Pa3BUTUA OOYYaIOIUXCS CpEACTBAMU YYEOHOTO TpeaMera,
yCTaHaBIMBaeT o0O0s3aTENbHOE TMPEAMETHOE COJEp)KaHue, MpeaycMaTpuBaeT
pacmpesieieHue ero Mo KiaccaM W CTPYKTYpPHpPOBaHHE IO paslieiaM U TeMaMm
nporpaMmMbl 1O XHMHH, OIPEACNSIeT KOJIMYECTBEHHbIE U  KAaYECTBEHHBIC
XapaKTEPUCTUKHU COJIEPKaHUS, PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh H3yUCHHUS
XUMUH C yIETOM MEKITPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH yIeOHOTO
Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarolIMXcCs, ONpeesieT BO3MOXKHOCTH
npeaMeTa Ui peanu3alidyd TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeILHOM MPOrPaMMBbl HA YPOBHE OCHOBHOT'O 00I1IET0 00pa30BaHMsl, a TAKKE
TpeOOBaHMI K pe3ysibTaTaM OOy4YCHHS] XUMUHU Ha YPOBHE II€JIeH N3YUYEeHHUS MTpeaMETa
U OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENbHON AEATETbHOCTH OOYdYaromerocs IIo
OCBOCHHIO YUYEOHOTO COJICP>KAHMUS.

3HaHWE XUMHUHU CIYXUT OCHOBOM it  (POpMHpPOBAHUST MHUPOBO33PECHUS
00ydJaromerocs, ero MpeJACTaBICHUH O MaTEepUaJIbHOM €IMHCTBE MHpPa, BaXKHYIO
posib urpatoT (GOopMUpPyEMbIE XHUMHEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEUICHUs TI00aTbHBIX
npobJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHYCCKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW /IS CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYPhl JUIHOCTH, €€ 001Iel U (QYHKIIMOHATLHON TPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOydJaroIMXcs, HABBIKOB HMX CaMOCTOSATEIBLHOM y4eOHOH JIeATEeTHLHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIEIOBATEICKUX YMEHHM, HEOOXOAMMBIX KakK B
MTOBCEHEBHOM JKU3HHU, TaK M B MPO(PECCHOHATLHON NESITeILHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3IJIAIa Ha
CANHCTBO TIPUPOABI ¥ YEJIOBEKA, SBISAECTCS OTBETCTBEHHBIM OSTalioM B
dbopMHpOBaHUN €CTECTBEHHO--HAYYHOM IPaMOTHOCTH 00y4JaroIuXcs;



CrIocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHWSAM, K TPUPOJE, K YEIIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE
o0Opa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBieHUs B OOYYCHHM XHMHUU OOECIICUMBAIOTCS CHEIUPHUKON
colepKaHus ~ y4yeOHOTro  mpenMeTra, KOTOPBIA  SBJISIETCS  NEeNarormyecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU HA ONPEACIICHHOM 3Talle €
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NEPBOHAYAIBHBIX IMOHATHI XMMHMH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX MOHSTHH
OpPraHUYECKON XUMUH.

CrpykTypa conepKaHUsi NpOrpaMMbl MO XHMHHM cQOpMUpOBaHAa Ha OCHOBE
CUCTEMHOTIO IOAXoAa K €€ u3ydeHuto. ColepiKaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUIA O XUMHUYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPUHIMITY
IIOCJIEIOBATEIBHOTO PA3BUTHs 3HAHUN HA OCHOBE TEOPETHUYECKUX IPEICTaBICHUM
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSA

- [Tepuomnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOIO 3aKOHa

- Y4CHUA O CTPOCHHUHN aTOMaA U XUMHUYECKOM CBiA3H,

- NPEACTaBICHU 00 HSJIEKTPOIMTHYECKOW AMCCOLMALMM BEIIECTB B
pacTBoOpax.
TeopeTndeckue 3HaHUs PaCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH ITOJTYyUYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCSA MOCIEAOBATEIBHO OT OJIHOTO YpPOBHS K
JPYrOMY, BBINOJIHSS (YHKINUU OOBSCHEHUS U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS
Y BO3MOKHOCTEM IPAKTUYECKOTO IPUMEHEHUS U ITOJIYYEHHUs U3y4aeMBbIX BELIECTB.

OcBoeHHe MPOrpaMMbl 0 XMMHHU CITIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUUYECKON COCTaBJISIONIEH HAy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
MPUPOJIBI, IIEHHOCTHOIO OTHOIIEHUSI K HAYYHOMY 3HAHUIO M METOJAM NO3HAHMS B
Hayke. l3ydyeHue XuUMHH TPOUCXOAWUT C IIPUBJICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX y4eOHBIX MpeamMeToB: «OKpykaomuilt Mupy», «buonorus. 5—7 kiaacce»
n «Pusunka. 7 Kiacey.

[Ipy u3y4eHUM XUMHUU MPOUCXOAUT (POPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOMH
HAyKH KakK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTHUECKOHN eATEIbHOCTH
YeJIoBeKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KyJbTypbl. 3ajadya y4yeOHOro



IpeMeTa COCTOUT B (POPMHUPOBAHUHN CUCTEMBI XUMUYECKUX 3HAHUN — BaOKHEUIIINX
(bhaKToOB, MOHATHN, 3aKOHOB M TEOPETUICCKUX TMOJIOKEHUH, TOCTYITHBIX 0000IICHMIA
MHPOBO33PEHUYCCKOTO XapaKTepa, s3blKa HAyKH, B MPUOOMICHUH K HAYYHBIM
METO/JaM TO3HaHUS TIPH W3YYCHWHM BEIIECTB M XWMHUYCCKHX pEaKIHWid, B
(GbOpMHPOBAHNHY U Pa3BUTUH MTO3HABATEIBLHBIX YMCHHUHN M UX IPUMCHCHHUH B yU4eOHO-
MO3HABATEIILHON U Y4eOHO-UCCIEA0BATEIILCKOW JACITEIPHOCTH, OCBOSHUH MPABUJI
0e301macHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipy u3yuyeHMu XHUMHHM HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHs BaKHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

- (opMUpOBAHNE HHTEJUIEKTYaIbHO PA3BUTOM JMYHOCTH, T'OTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

- HaIpaBJICHHOCTh OOY4YEHUSI Ha CHCTEMAaTHYeCKOe MPHOOIIEHUE
OoOy4JaronmMxcss K CaMOCTOSATEIbHOM IM03HABATEIIbHON JIEATETLHOCTH, HAay4YHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrnieueHue YCIIOBHH, CHOCOOCTBYIOIINX IPUOOPETCHHIO
O0Oy4YarOIIMMHUCS OIbITa Pa3HOOOPA3HOM AESITEIbHOCTH, TIO3HAHMS U CAMOTIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), HWMEIOIIUX YHUBEPCAIBHOE
3HAYECHUE JJIS Pa3IMYHBIX BUJIOB JIEATEIIBHOCTH;

- dbopmupoBanre o0mIel (YHKIMOHAIBLHOM W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATh SIBJICHUS
OKpPYAIOLEro MHpa, UCIHOJIb3Yys 3HAHUSA WU ONBIT, MOJYYEHHBIE NPU W3YYEHUHU
XUMUH, IPUMEHSTh UX MPU PEIICHUH MTPOOJIEM B IOBCEIHEBHOM KU3HU U TPYAOBOU
NesATEeIbHOCTH;

- dopmupoBanre y oOydalOmUXCs TYMaHHUCTHYECKUX OTHOIICHUH,
MOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHMWA [UIsI BBIPAOOTKHM OKOJIOTHUECKU
LI€JIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LENIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

- pa3BUTHE MOTHBAIMU K O0YyUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIIS W HAMpPaBICHHOCTH IajbHEHUIIEro
oOy4eHus.

OO1ee 4Mca0 YacoB, OTBEACHHBIX Ui M3Y4YEHHUS XUMHUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctanisieT 136 yacos: B 8 kiacce — 68 yaco (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC IlepBoHayajibHbIe XUMMHYECKUE MIOHATHS

[TpenMer xumuu. Poias XuMHUM B )KM3HU YelOBeKa. XUMHUS B cUCTeMe Hayk. Tema u
BemiecTBa. DHU3NUECKHE CBOMCTBA BEHIECTB. ATPETaTHOE COCTOSIHUE BEIIECTB.
[lonsiTe 0 MeTonax IIO3HAHHUS B XUMHH. UHcThle BemecTBa U cMecH. CrocoObl
pasaeieHus: cMeceil.

ATOMBI U MOJICKYJIBI. Xumudeckue 3aeMeHThl. CHMBOJIbBI XMMHUYECKUX 3JIEMEHTOB.
HpOCTI)Ie H CJIOXXHBIC BCIIICCTBA. ATOMHO-MOJIGKYJIHPHOG YUCHHUC.

XuMuueckas (bopMyna. BajleHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAsA aToMHas macca. OTHOCHUTENIbHAS
MOJICKYJIApHAA Macca. MaccoBas 101 XMMHYECKOI'0 AJIEMEHTA B COCTUHCHUM.

KommuecTBo BenectBa. Monbs. MonsipHas macca. B3anmMoCBsI3b KOTUYECTBA, MACCHI
U Yucia CTPYKTYPHBIX €JIMHHUIl BemiecTBa. Pacu€Tel mo dopMynamM XUMUYECKUX
COCIMHEHNH.

duznyeckre U XUMUYECKHE SIBJICHUSA. XUMHUUYECKasl peakUus U €€ MPU3HAKU. 3aKOH
COXpaHEHUs Macchl BELIECTB. XuMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:. 3HAKOMCTBO C XHUMHYECKOM IOCYNOW, MPAaBUWIAMHU
paboThI B Ta0OpaTOPHUH U IPUEMaMHU 00paIlleHUs ¢ 1a00paTOPHBIM 000PYI0OBAHUEM,
U3Y4YeHHUE U ONucaHue (PU3NYECKUX CBOMCTB 00pa3LoB HEOPraHUYECKUX BEIIECTB,
HaOmoaeHne ¢uznueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B
CTYIIKE, KWIICHHE M KOHACHCAIMS BOABI) M XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJMBaHUE METHON MPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KUCIOTOW) SIBJICHUMH,
HAONIOZICHUE ¥ ONKHCAaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX PEaKIHi
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOM KHCIOTHI C XJIOPHUIIOM Oapus,
paznoxxenue ruapokcuna meau (II) mpu HarpeBanum, B3auMOIEUCTBHUE Kele3a C
pactBopoM cosiu Meau (1), u3yuenue cnocoOOB pa3AesieHusi CMECE: ¢ MOMOIIbIO
MarHuTa, (QWIbTpOBaHWE, BbIApUBaHWE, JUCTWUILMSA, XpomaTtorpadus,
IPOBEJCHUE OYHCTKH MOBAPEHHOW COJM, HAOJIIOJACHHE U OMHCAHHUE PE3yJIbTAaTOB
MIPOBEJCHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAaccChl, CO3JaHUE
Moeield MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BaxxHeiimmue NMPpEACTABUTEC/IN HEOPraHUYECKHUX BEIIECTB



Bo3nyx — cMech ra3o. Cocra Bo3ayxa. Kuciopoa — 3;1eMEHT U TPOCTOE BELIECTRO.
Haxoxnenue kuciopoaa B mpupone, (uU3MUecKMe M XHMHUUYECKHE CBOWCTBA
(peakuu ropenusi). Oxcunpl. Ilpumenenune kucnmopoaa. CrocoObl MOTyYEHHUS
KHCIIOpOJa B JabOpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopor kuciopona B
npupoze. O30H — aJuIOTpoIiHasg MOAUUKAIIIS KUCIOPOaa.

TennoBoit 3pPexT XuMuIeckoil peakiuu, TePMOXUMUYECKNE YPAaBHEHUS, IK30- U
DHAOTEPMUYECKHAE peakuuu. TOIUIMBO: yroiab W MeETaH. 3arps3HEHUE BO3IyXa,
YCUJIEHUE TApHUKOBOT0 3(PeKTa, pa3pylIeHUEe 030HOBOTO CIIOA.

Bonopox — anemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaopona B NPUPOLE,
duznyecKre 1 XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ToyueHus. Kucnotsr
U COJIN.

MoutsipHbIil 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

Pusnueckne cBOMCTBa BOAbl. Bona kak pactBoputens. PactBopsl. Hacklennsie u
HEHACBILLICHHBIE PacTBOpbl. PacTBOopMMOCTH BemiecTs B Boae. MaccoBass noms
BEILECTBA B pacTBope. XUMHUUECKHUE CBOMCTBA BOJbl. OcHOBaHusA. Posib pacTBOpOB B
IPUPOJIE W B JKHU3HU YesoBeKa. KpyroBopor Boabl B mpupone. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA TPUPOJHBIX BOJ.

Knaccuduxanuss Heopranmdyeckux coeguHeHuit. Oxcuapl.  Knaccudukamms
OKCUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aM(dOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okxcuaoB. Du3nuecKne W XUMHUUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanys ocHOBaHUM: ICIOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil. Duznueckue W XMMHUYECKHUE CBOMCTBA OCHOBAHMWM.
[TomyyeHnne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Dusnueckue W
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctu MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknartypa coneil. @u3nyeckne 1 XMMAYECKAE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBS3b MCIKAY KJIaCCaMU HCOPIraHNYICCKUX COCHHHGHHﬁ.

Xumuueckuii IKcnepumenm: KaueCTBEHHOE ONpeIeTICHNE COIepKaHMsI KUCIOpoia
B BO3Ayxe, IIOJlyue€HHE, coOHMpaHHe, pACIO3HABAaHWE M HW3YYEHHE CBOWCTB
KHCJIOpoAa, HaOJIoJeHHWEe B3aWMOJEHCTBHS BELIECTB C KHUCIOPOIAOM U YCIOBHUS
BO3HMKHOBEHUSI U MPEKpAILEHUs ropeHus (moxkapa), 0O3HaKOMJIEHHE ¢ o0pa3lamu
OKCHJIOB M ONHCAHHE HMX CBOMCTB, NOJy4yeHHE, cOoOUMpaHHe, PAcllO3HABaHUE U
U3y4eHHe CBOMCTB BoJOpojia (ropeHue), B3auMOJIEHCTBHE BOAOPOAA C OKCUAOM



meru (I1) (BO3MOXKHO MCTIONB30BaHKE BUIACOMATEPUATIOB), HAOIIOIEHNE 00pa3IoB
BEILIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOEHHOCTEN paCTBOPEHUS BEIIECTB
C Ppa3JIMYHON PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEEICHHOM
MacCOBOM J0JIeld pPaCTBOPCHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIbI C METaIaMU
(HaTpueM ¥ KaibliieM) (BO3MOXXHO HCIIOJb30BAHHME  BUIECOMATEPUAIIOB),
uccleIoBaHue 00pa3lOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHECHUSI OKPACKH MHANKATOPOB B pPacTBOpaxX KHUCIOT U IIEIOYCH,
u3ydyeHue B3aumoeiicteus okcuna meau (I11) ¢ pactBopom cepHOM KUCTOTHI, KUCITIOT
C METaJUlaMH, peaklnil HeUTpaau3aluu, MoJyuYeHHe HepaCTBOPHUMBIX OCHOBAHMWIA,
BBITECHEHHUE OJHOTO MeTajyla JPyrMM W3  pacTBOpa COJH, pelIeHHUe
HKCIIEPUMEHTAJIbHBIX 3a/auy o TeMe «BakHeline Kiacchl HEOPraHUYECKUX
COCIVHEHUI.

IMepuonuueckud 3axkoH u lIlepumogmyeckasi cucreMa XUMHYECKHUX
iemeHTOoB JI. W. MengeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKH KiIaccu(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMENbHBIE METAJLIbl, TaJOrEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpblE O00pa3ylT aM(OTEepHbIE OKCUABI H
TUIPOKCHIBI.

Ilepunonnueckuit 3akoH. Ilepronnueckas cucreMa XuMUYECKUX 3yemeHToB J[. U.
MenneneeBa. Koporkonepuoanas u giuHHOnepuoanas dhopmsl [lepuognaeckoit
cucteMbl xumudeckux osnemeHtoB JI. WM. Menneneesa. Ilepuogsl m rpynibl.
PU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX suep. M3orombl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JIOYEK aToMOB TMepBbIX 20 XMMHUYECKHMX  DJIEMEHTOB
[lepnogmueckorn cucremnl . M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOM€pHOCTI/I N3MCHCHUA  paJuyCa aTOMOB XHMHYCCKHX  OJJICMCHTOB,
METAJIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB 10 I'pyiiiaaM 1 IICpuogam.

3nauenune Ilepmoamyeckoro 3akoHa u Ilepumoanmyeckoil CHUCTEMBI XMMHUYECKHX
AJIIEMEHTOB Uil pa3BUTHUs Hayku W npaktuku. J[. M. MenpeneeB — yd€HbId U
IpaKIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (moJjisipHas U HEMOJISIpHAsi)  CBA3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIINM.
[Tporecchbl OKMCIEHUSI K BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii  IKCnepumMeHm: U3y4eHHe oO0pa3IoB BEMIECTB METAIOB U
HEMETAIJIOB, B3aMMOJACHUCTBUE TUIPOKCHUAA IMHKA C PAacCTBOPaMH KHCIOT U
HIEJI0YEl, MPOBEICHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (rOpeHHEe, PEaKIUU PA3JIOKEHUS, COCTUHECHUS ).

Meosicnpeomemmnule cea3u

PeaszauHH MCKIIPCAMCTHBIX CBSI3CH IIpu MH3YUYCHUHN XUMHU B 8 Kiacce
OCYHICCTBIICTCA UYCPC3 HUCIIOJIIB30BAHHUEC KakK 06H_[I/IX CCTCCTBCHHO--HAYYHbIX
HOHHTHﬁ, TaK " HOH?ITI/Iﬁ, SABJIAIOIMHUXCA CUCTCMHBIMHA IJIS1 OTACJIBHBIX ITPEAMETOB
CCTCCTBCHHO--HAYYHOTI'O IUKJIA.

O6HII/IG CCTCCTBCHHO--HAYYHBIC ITOHATHUA HaquBIﬁ (i)aKT, TUII0TC3a, TCOPUs, 3aKOH,
aHaJIn3, CHHTC3, KJIaCCI/I(bI/IKaI_II/IH, IMCPUOANIHOCTD, Ha6J'II-0I[eHI/IC, OKCIICPUMCHT,
MOJCINPOBAHNC, UBMCPCHUEC, MOJCIIb, ABJICHHC.

®dusuka: Matepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU], U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, AJICKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHHE BeEIIecTBa, ra3, (U3UYECKUE BEIUYUHBI, CIMHUIIBI
U3MEPEHUs, KOCMOC, IJIAHEThI, 3B€3/1b1, COHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.
['eorpadus: atmocdepa, rumpocdepa, MUHEpPATbI, TOPHBIE MOPOJbI, IOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo ¥ XMMHYECKas peaKI s

[Tepunonnueckuit 3akoH. Ilepronnueckas cucreMa XuMHUeCKUX 3yemMeHToB J[. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHWH CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KaIUsl, KaJbLIH U UX COCTMHEHUN
B COOTBETCTBMU C TMOJIOKEHUEM DJJIeMEHTOB B Illepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHne BenecTBa: BUIbl XUMUYECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMNA KPUCTAJUIMYECKOW PEIICTKH W BHUIA
XUMHUYECKOHN CBSA3U.

Knaccudukanms u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHUYECKUX
COEMHEHUMN, TEHETUYECKAas CBSI3b HEOPTraHMYECKUX BEIECTB.

Knaccudukanmsa XuMHUYECKHX peakUuid MO pa3audyHbIM MpU3HAKaM (IO YHUCTy U
COCTaBY YYACTBYIOIIMX B pEAKIMH BEIIECTB, IO TEIIOBOMY 3(deKkty, Mo
U3MEHEHUIO CTENEeHeW OKHUCIIEHUS XMMUYECKUX AJIEMEHTOB, M0 OOpaTUMOCTH, IO



YYaCTHIO KaTajau3aropa). JK30- U S3HAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE
yYpaBHEHHUSL.

[TonsiTue o ckopocTh XuMUYecko peakuuu. [lonsiTue 00 o0OOpaTUMBIX W
HEOOpaTUMbIX XMMHYECKUX peakuusax. [IoHATHe O TOMOreHHBIX U T€TEepPOreHHbIX
peakumsx. [lonsatue o karanmse. [IoHATHE O XMMHUYECKOM paBHOBeCHH. PaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMM M ITOJIOKEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuuu, SHCKTpOHHLIﬁ OanaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU pPCaKIum. CocraBneHue ypaBHeHI/Iﬁ
OKHUCJIUTCIBbHO--BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BaHHCM  MCTOAA
QJICKTPOHHOTO OajaHca.

Teopus HAEKTPOIUTHYECKON AUCCOLMALNM. DJIEKTPOIUTHI W HEIJIEKTPOJIMUTHL.
KaTtnonsl, annonsl. MexaHu3M AMCCOLMAIMM BEUIECTB C PA3IUYHBIMU BHIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuyn moHHOro oOMeHa. YCIOBUS NPOTEKAaHUS peakUMid HOHHOrO OOMeEHa,
MOJIHBIE M COKpAILCHHBIE HOHHBIE YypaBHEHMs peakiuil. CBOHCTBAa KHUCIOT,
OCHOBAHUII U COJIeH B CBETE MPEICTABICHUMN 00 3IEKTPOIUTUIECKON JUCCOLUALIUH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenm. O3HAKOMIICHHE C MOJEISAMU KPUCTALTUYECKUX
PELIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB M HEMETAJIOB (rpadura u anmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATpusi), UCCIEAOBAHHWE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKOM peakluu OT BO3ACHCTBHS pa3iMuHBIX (AKTOPOB, HCCIEIOBAaHUE
JIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, IPOLECCAa IUCCOLMAILMU  KHUCIIOT,
niesioyeil u cosed (BO3MOXKHO MCIOJIb30BAHME BUAEO MATEpPUANIOB), MPOBEACHHE
OTBITOB, WUTIOCTPUPYIOLIMX MpPHU3HAKK TMPOTEKaHWUs PEAKIM MOHHOro OoOMeHa
(oOpa3zoBaHue oOcajaka, BblAEJIEHHWE ra3za, o0Opa3oBaHHE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUI
(ropeHue, peakluy pa3ioXKeHHs, COeAMHEHNUs), paclloO3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKkUWid Ha HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtajabl u ux CoeANHCHUA

OO61mast xapakTepUCTHKA TaToreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
cTereHn okuciieHus. CTpoeHue W (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
rajloreHoB. XHMHUYECKHE CBOICTBA Ha MpUMeEpe Xjopa (B3aUMOJEHUCTBUE C
MeTaJJIaMH, HEMETalllaMH, IlejioyaMu). XJjopoBojaopoa. ColisiHas KHUCIOTa,
XAMUYECKUE CBOWMCTBA, MOJYy4YEeHHUE, TMpuMeHeHue. JlendcTteue xijopa U



XJIOPOBOJOPOJIa HA OPTaHU3M YENOBEKa. BaxkHeure XJIOpuabpl U UX HAXOXKICHUE B
IIPUPOJIE.

O6mmas xapakrepuctuka 351ieMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOJa U Cepbl. AJJIOTPONHbIE MOIU(PUKALIUN KUCIOPOIa U CEpBHI.
Xumuueckue cBoiicta cepbl. CepoBOAOPOI, CTpOEHUE, PU3NUECKUE U XUMUYECKUE
cBoiicTBa. OKcuAbl cepbl KaK NPEICTABUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHUCIIOTa, GU3NUYECKHEe U XUMHYECKHE CBOMCTBA (0011Me KaK MpeACTaBUTENs Kiacca
KUCIIOT H crneuuduyeckue). XUMUYECKUE pPEaklyu, JeKallue B OCHOBE
IPOMBIIIJICHHOTO CMOco0a TMOMy4YeHHsI CEpHOM KHCIOTH. [IpumeHeHHe cepHOit
KucioThl. CoOJIM CEepHOM KHUCIOTHI, KaueCTBEHHas peakuus Ha CyJb(aT-HOoH.
HaxoxpaeHnue cepbl U €€ COEAUHEHUM B MpUpPOAEC. XUMHYECKOE 3arpsi3HCHHUE
OKpYXaloLel Cpelbl COECIWHEHUSIMH cepbl (KUCIOTHBIE OXIU, 3arpsi3HEHHE
BO3]lyXa U BOJJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.

OO11as xapakTepucTHKa 31eMEeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHble CTETEeHW OKHUCIEHHUS. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢duznyeckue U xumuuyeckue cBoiicrsa. KpyroBopot azora B npupoje. AMMHAK, €TO
dusznyecKkre 1 XUMUIECKHE CBOMCTBA, MOTyYeHHE U puMeHeHue. Con aMMOHUS,
uX PU3NYECKUE U XUMHUECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €¢ MOJydeHue, (PU3NYecKue U XUMUYECKHE
CBOMcCTBa (00OIIME Kak TPEACTaBUTENA Kiacca KHUCJIOT U crenuduyueckue).
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPAIbHBIX YI00pEHUH.
XUMUYECKOE 3arps3HEHUE OKPY’KaIOLIEeH Cpellbl COEAUHEHUSIMH a30Ta (KUCIOTHbIE
TOKIM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amioTpomHbIE
moaudukammu docdopa, puznueckue u xumuueckue cBoiicta. Oxcup dochopa
(V) u dochopnas kucinora, puU3MYECKUe U XUMHUUYECKHUE CBOMCTBA, MOJIyUYEHUE.
Hcnonb3oBanue (pochaTroB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

O6mmas xapakrepucTka 351eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTETICHW OKWCICHUSA. YTJEpoJd, aJJIOTPONHBICE MOIU(UKAIIH,
pacnpocTpaHeHHE B TIPUPOJE, GU3HUESCKIE M XUMHYECKUE CBOMCTBA. AJICOPOITHSI.
Kpyrosopotr yrinepona B mnpupoae. Oxkcuasl yriepoaa, uX (QU3NYECKUE W
XUMHUYECKHE CBOMCTBA, ICCTBUE HA KUBBIC OPTaHU3MBI, ITOTyUEHUE U IPUMEHEHHE.
DkoJioruueckre MpoOiemMbl, CBsi3aHHBIE ¢ Okcuaom yriaepoma (IV), rumoresa
rJI00QJIBHOTO MOTEIJICHUST KIIMMaTa, TapHUKOBBINA 3P eKT. YTolbHas KUCIOTa U €€
Colli, WX (PU3NYECKHE M XUMHUYCCKHUE CBOWMCTBA, IMOJYYCHUE W TPHUMCHCHHE.
KauectBennas peakiusi Ha kKapOoHaT-uOHKI. Vcnons3oBanne kapOOHATOB B OBITY,
MEUITUHE, TIPOMBIIIJICHHOCTH B CEITbCKOM X035HCTBE.

[lepBoHavanbHbIE TOHATHS OO0 OPraHUYECKHUX BEIMIECTBAX KAaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TTTUUEPHUH, YKCYCHAsl KUCIIOTA).



[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJAOB (Yyroib, MNPUPOAHBIA Ta3, HePTh),
IPOAYKThl UX IepepaboTku (O€H3MH), WX pOJIb B OBITY W IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPaX, OENKax, yriIeBoJax — U UX
poiM B KU3HM 4eJOBeKa. MarepuanbHOE€ €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEAMHEHUM.

Kpemuuii, ero ¢usnueckne U XUMUYECKUE CBOICTBA, MOJyYEHHE U MPUMEHEHUE.
Coenunenus kpeMHuUs B mpupoje. O0mue npeacTasieHus 00 okcuae kpemuus (IV)
U KpeMHHeBOW kwucioTe. CHIMKAThl, WX UCHOJb30BaHWE B OBITY, B
MPOMBINIJICHHOCTH. BakHelIne CTpOuTEeIbHbIE MaTepHasbl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, ene300eToH. I[IpoGieMbl 0Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii yxcnepumenm:. W3y4eHHE OOpa3LOB HEOPraHUYECKHX BEUIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEJICHUE KAU€CTBEHHBIX PEAKIIMI Ha XJIOPH/I-UOHBI
1 HaOJIIOJIeHUE MPU3HAKOB MX MPOTEKAHMsI, ONBIThI, OTPaXKaloIIue PU3NUECKUE U
XUMHUYECKHUE CBONCTBA TaJIOTCHOB M MX COCAMHEHHM (BO3MOXKHO HMCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), O3HAKOMJIEHHE C oOOpasiamMu XJIOpUJIOB (TaJIOTCHHUJIOB),
O3HAaKOMJICHUE C 00pa3liaMu Cephl U €€ COSAUHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE TIpoliecca OOYTIMBaHUs caxapa MoJ JEeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCIOTHI, M3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBlieHHON CEpHOM KHCIOTHI, MPOBEICHHE KAueCTBEHHOW peakluu Ha
Cynb(aTMOH ¥ HaONIOJACHUE TMpPU3HAKa €¢ TMPOTEKAaHMs, O3HAKOMJICHHE C
(bu3nYecKuMU CBOMCTBaMHM a30Ta, Qocpopa W HUX COECAUHEHUU (BO3MOMKHO
WCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), oOpa3liaMu a30THBIX U (HochOpHBIX
yI00peHuil, mojydeHne, cCoOupaHue, pacrio3HaBaHUE U U3yUYE€HHE CBOMCTB aMMHaKa,
MPOBEJICHUE KaUeCTBEHHBIX PEAKIUM HAa MOH aMMOHHUS U PocdaT-uOH U U3ydEHUE
IPU3HAKOB HX [MPOTEKaHWUsS, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOM a30THOMU
KHCJIOTBI C MEJbI0 (BO3MOKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), H3YUYECHHE
MoJieNiel KpUCTAJUTMUECKUX PENICTOK aiMasa, rpadura, QyiiepeHa, O3HaKOMJICHUE
C TPOIIECCOM aJCOPOLMU PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM H
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHUE, COOMpaHKe, paclioO3HAaBaHUE U U3YyUYEHUE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX pEaKIuii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TIPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIMEN CUITMKATHON MPOMBIIUIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4
1o TeMe «BakHenIre HeMeTaulbl U UX COCTUHECHUS».

MeTaJiibl 1 UX COeIMHEHUS

OO6mrast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHUU UX
noJjioxkeHus B [lepuoanyeckon cucreme xuMudeckux aneMeHToB . 1. MenneneeBa



U cTpoeHusi aToMOB. CTpoeHUE MeTaIoB. MeTaruinueckas CBS3b U MeTaJUInYecKas
KPUCTAUIMYECKAsT PEHICTKA. DIEKTPOXUMHUYECKUI psii HANPSHKEHUU METaJUIOB.
duznyeckre U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl MOJyYeHHS
MeTaiioB. [loHsTHE O KOppO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3alllUTHI UX OT
kopposuu. CiuiaBbl (CTajib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounble MeTawibl: nojoxkeHue B Ilepuoanueckoil cucTeMe XUMHUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpOCHUE MX ATOMOB, HAaXOXIEHHUE B IMPHUPOJIE.
duznyueckre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus U Kanus). OKcuasl u
TUAPOKCUIBI HAaTpus U Kanus. [[puMeHeHne mea0uHbIX METAIUIOB U UX COSMHEHU .

[IlemoyHO3EeMENBHBIE METAUIBI MATHUM U KaJIBIUN: TTOJI0kKEHUE B [lepuoanueckoit
cucrteMe xuMuueckux sieMeHToB JI. M. MenaeneeBa, CTpO€HHME HUX aTOMOB,
HAXOXJCHHUE B Ipupoae. PU3NYECKue U XUMHUYECKUE CBOMCTBA MATHUS U KAJIBIUA.
Bakneiinme coeuHeHNs KanbIus (OKCUI, TUIPOKCHI, COJIN). JKECTKOCTh BOJBI U
CIIOCOOBI €€ YCTPAHECHMUS.

AJtoMuHUN: noJiokeHue B [leproindeckoi cucTeMe XUMU4eckux 3emMeHToB /1. U.
MenpaeneeBa, CTpO€HUE aroma, HaxoXAeHHWEe B npupoae. DPU3MUYECKHUE U
XUMHUYECKHE CBOMCTBA altOMHHUSA. AMGBOTEpPHBIC CBOMCTBA OKCHA U THIAPOKCHIA
ATIOMUHHSA.

Kenezo: nonoxxkenue B Ilepuoguueckoit cucteMe XUMUYECKUX 3jeMeHTOB [l U.
MeHnneneeBa, CTpoeHHE aroMa, HaxoxJeHue B mnpupone. Dusuueckue u
XUMHYECKHEe CBOMCTBA xkeje3a. OKCHapl, THAPOKCUIBI B coln xkenesa (1) u sxxenesa
(ITl), wux cocTtaB, CBOWCTBA U TOJYy4YCHHE. XUMUUECKUH IKCHEPUMEHM:
O3HaKOMJIEHHE C o0pa3llaMy METaJIJIOB U CIUIaBOB, UX (PU3UUYECKUMH CBONCTBAMH,
U3YYEHHE PE3YJbTATOB KOPPO3UM METAJIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJCHCTBUS OKCUAA KaJbIUs U HATPUS C
BOJIOM (BO3MOKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), HMCCIIEIOBAaHUE CBOWMCTB
YKECTKOM BOJIbI, IPOIIECCA TOPEHUS KEeJe3a B KUCIOPO 1€ (BO3MOKHO UCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pEaKIUid Ha HOHBIL:
MarHusi, KajbIusi, amoMuHHS, nuHKa, keneza (II) u xemeza (III), memm (II),
HaOJII0JICHHE W ONMUCAHHUE MPOILIECCOB OKpAIllMBaHUsS IJIAMEHU HWOHAMH HaTpHS,
KU M Kajblius (BO3MOKHO MCIOJIb30BAaHHE BHUICOMATEPHAJIORB), UCCIICIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA ATIOMHHUS M THAPOKCHIA ITUHKA, PEIICHHE
AKCTIIEPUMEHTAJIbHBIX 3aJ1a4 10 TeMe «BakHeuIe MeTauibl U UX COSAUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecTtBa M Marepuasbl B IIOBCEIHEBHOM JKM3HM 4YenoBeKa. be3onacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKHX peakuuid B ObiTy. IlepBas momorurs mnpu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSAX.

XUMHYECKOe 3arps3HCHHE OKpYXKaroled cpeabl (MpeaenbHas —IOIycTUMast
KOHIIeHTpanus Bemects, nanee — [1IK). Ponb Xxumum B pemeHnn 3K0IOTHIeCKUX
npooIieM.

Xumuyeckuii IKCnepumenm:

u3ydeHrne o0pa3IoB MaTepralioB (CTEKIIO, CIIJIAaBbI METAJIOB, MIOJTMMEPHBIC
MaTepuabl).

MesricnpeomemHnuwle céasu

Peanmmszanuss MeXnpeaMETHBIX CBSA3€M NPU M3YYEeHMH XuUMHM B 9 Kiacce
OCYILIECTBIISIETCSl 4YE€pe3 MHCIIOJIb30BAHME KaK OOLIUMX €eCTECTBEHHO-HAyYHBIX
IIOHATHUM, TAK U IOHATUH, SBIIIOIINAXCA CUCTEMHBIMU JUIA OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAY4YHOI'0 LIUKJIA.

OO0uue ecTeCTBEHHO-HAayYHbIE TTOHSATUS: HAyYHBIN (DaKT, rUIIoTe3a, 3aKOH, TEOPHs,
aHajau3, CUHTE3, KJacCU(UKaIUs, MEPUOAUYHOCTh, HAOIIOJICHUE, AKCIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHHUE, MOJICIIb, SIBIICHUE, MAPHUKOBBINA A(hPEKT, TEXHOIOTH,
MaTepuabl.

dusnka: MaTepusi, aToM, JJEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHWJ, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOYTIPOBOAHUKH, JUDJCKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0OBEM,
arperaTHOE COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAITHYECKAS
peIeTKa, CIUIaBbl, (U3MYECKUE BEIMYMHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3B&3/1b1, COJIHIIE.

buonorus: ¢dortocunTes, npixanwe, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MuUHEpasibl, TOPHBIC MOPOJBI, IOJE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC pPE3yJIbTaTbl OCBOCHUA ITPOrpaMMbl OCHOBHOT'O O6HIGFO 06p2[30BaHI/I}I
JOCTHUT'AaIOTCA B XOA€ 06y‘{eHI/I$I XUMHUHU B CAUHCTBC yqe6H0171 1 BOCIIHMTATECIbHOM
ACATCIBbHOCTHU B COOTBCTCTBUH C TpaauIMOHHBIMHA pOCCHﬁCKHMH
COOMOKYJIbTYPHBIMU MW JAYXOBHO-HPABCTBCHHBIMU HLCHHOCTAMHU, IIPUHATBIMH B
06HICCTBG I[MpaBUJIaMH W HOpPpMaMH IIOBCIACHUSA H CHOCO6CTBYIOT mponecccam
CaMOIIO3HaHUA, CaMOPAa3BUTUA U COLUATIN3alINN 06yanOHlHXCSI.

JIMYHOCTHBIC PE3YJIbTAaThI OTPpaAXKaroT T'OTOBHOCTD 06yqa10nmxc51
PYKOBOACTBOBATHCA CHUCTEMOM ITO3UTHUBHBIX OECHHOCTHBIX OpI/ICHTaHI/Iﬁ u
pacminupCHUC OIIbITAa ACATCIIBHOCTU HA ee OCHOBE€, B TOM YHCJIC B 4aCTHU.:

1) maTpHOTHYECKOr0 BOCIUTAHMS. [ICHHOCTHOI'O OTHOIIECHUS K OTCYECTBEHHOMY
KYJbTYPHOMY, HCTOPHYECKOMY W HAaydYHOMY HACJCAHWIO, MOHUMAHHS 3HAYCHHS
XUMHUYECKON HAayKH B JKU3HU COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOM MH(pOpMaIel O TIEPEIOBBIX JTOCTHIKEHUSIX U OTKPBITUSIX MHUPOBOM U
OTEUECTBCHHOW XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOWCTBE
MUpa 1 00IIECTBA; 2) IPasKIaAHCKOT0 BOCTIHTAHHUS:

MPEJICTABICHHS O COLMAIBHBIX HOPMaX U MPABUJIAX MEKIUYHOCTHBIX OTHOIIIEHUI B
KOJUIEKTUBE, KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPYECKOM M JIPYrMX BHAAX JESITEIbHOCTH,
FOTOBHOCTH K Pa3sHOOOpPa3HOW COBMECTHOM JEATEIBHOCTH TMPU BBIOJHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3aJ]1a4, BBITIOJHEHUHW XUMHUYECKUX HKCIIEPUMEHTOB,
CO3JaH1M y4€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MpOILIECCE 3TOM yueOHON N1esATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOEC MOBEJCHHUE
Y TIOCTYIIKM CBOMX TOBApUIIEH C MO3WILIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHHS TOCICICTBUM MOCTYNKOB; 3) EHHOCTH HAYYHOIO MO3HAHUSL:
MHPOBO33DEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIAIOLIME
OCHOBY JIJI1 NTOHUMaHUs CYIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEICTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUA IPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJHOM CPENOM, O POJAM XUMHUM B TO3HAHUU ITUX 3aKOHOMEPHOCTEW,
II03HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TIOJIYYCHUE HOBBIX 3HAHUW 110 XUMUHU,
HEOOXOMMbIe JUIsi OOBSICHEHUS HAOJMI0JaeMbIX TMPOIECCOB U SIBJICHUH,
MO03HABATENIbHOM, MH()POPMAMOHHOM W YUTATEIBCKOM KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pPabOThI € y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYMHHIMH TEXHUYECKUMHU CpPEICTBaMH WHOOPMAIMOHHBIX
TEXHOJIOTHIA; UHTEPEC K OOYUYCHHIO U TIO3HAHMIO, JTF0003HATEILHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOSKTHOM U HCCIEI0BATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHS OOyYCHHS B
JaJIbHEHIIIEM;

4) ¢opmupoBaHHusI KYJbTYPbl 3[A0POBbSI. OCO3HAHWUE IICHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3
JKW3HHU, OCO3HAHKE TIOCJICICTBUN U HEMPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
QJIKOTOJIS, HApPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIOMCHUS TIPABUII
0€30MacHOCTH MPU OOPAIICHUH C XMMUYECKUMHU BEIIECTBAMU B OBITY M pEaIbHOM
KU3HU; 5) TPYI0OBOro BOCHHTAHMS: HHTEPEC K NPAKTHUYCCKOMY H3YUCHHUIO
npodeccuil U TpyJla pa3IuyHOTO POJia, yBaXKEHUE K TPYLy U pe3yJibTaTaM TPyA0BOM
JEeSITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE INPUMEHEHMUS MNPEAMETHBIX 3HAHUHU IO
XUMHUM, OCO3HAHHBIM BBIOOP WHAMBUIYAJIBHON TPAEKTOPUU MPOJOTKEHUS
oOpa3oBaHUsS C YYCTOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, ycCHemHod MpodhecCHOHAIBHOM
JEATEIbBHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aIalITUPOBATHCS B
npo(eCCHOHANIBLHOM cpene; 6) IKOJOrMYecKOro BOCIHHTAHHS: DKOJOTHYCCKU
1enecooOpa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emMiie, OCHOBE
€¢ CyIIECCTBOBaHUS, MMOHMMaHUE IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasa
J)KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHUSI PpaBuil 0€30MacHOTO
MOBEJICHUS MPU padoTe ¢ BEIIECTBAMU, a TAKXKE B CHUTYyaIUAX, YIPOXKAOIIHUX
3I0POBBIO M JKM3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTh 3HAHUs, MOJTydaeMble MpHU
W3YYEHUM XUMUH, JUJIS PELICHUs 3a/1ad, CBSI3aHHBIX C OKPYKAlolIeW MpUPOHOM
Cpenoi, ISl TOBBINIEHUS YPOBHS DKOJOTMYECKOW KYJIbTYpPbl, OCO3HAHMS
rI00aJbHOIO  XapakTepa »HSKOJOTMYECKUX TMpoljieM W TNyTe HX pEelIeHUs
MOCPEJICTBOM  METOJ0OB  XMMHHM,  OKOJIOTHYECKOTO  MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAaTbCA MM B II03HABATEIBbHOM, KOMMYHUKATHBHOM W COLMAIIBHOM
MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeIMETHBIX pE3yJbTATOB  BBIICISAIOT  3HAYUMBIE IS
(dbopMUpOBaHUS MUPOBO33pEHUs OOIIEHAYYHbIE MTOHATHUS (3aKOH, TEOPUSl, IPUHIIHII,
runore3a, (Qakr, CuUCTEeMa, NpoLecC, OHKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpEAMETax M IO3BOJSIIOT Ha
OCHOBE 3HAaHUM U3 ATUX MNPEIMETOB (POPMUPOBATH MPEACTABIECHUE O IIEJIOCTHOU
HAy4YHOM KapTUHE MUPA, U YHUBEPCAIbHbIE Y4yeOHbIe NEeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHBHbBIC, PETYJSITUBHBIE), KOTOpble oOecrneynBaroT (popMHUpOBaHUE



TOTOBHOCTH K CaMOCTOATCIIbBHOMY INUIAHUPOBAHHUIO WM OCYHICCTBIICHUIO y‘-IG6HOI>i
JACATCIBHOCTH.

Ilo3naBaTe/ibHBIE YHUBEPCAJbHbIE yueOHbIe JelicTBUS ba3oBbie

JIOTHYECKHe 1eHCTBUSA:
YMEHHS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MIPU OCBOCHUU 3HAHMIL:
PacKpbIBaTh CMBICI XUMHUYECKUX MOHATHN (BBLACIATh UX XapaKTePHbIC NMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C APYTMMH MOHATUSIMH), UCIIOJIb30BATh TOHITHS IS
O0OBSCHEHUS OTACIBHBIX (DAaKTOB U SBJICHH, BHIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB W XMMHUYECKHX PEaKIHMi, yCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBS3U MEXAY OOBEKTaMH U3YUEHUS, CTPOUTD JIOTHUECKUE
paccyxaeHusl (MHAYKTUBHbBIC, NEIYKTHUBHBIC, [0 aHAJIOTWU), AENaTh BBIBOJBI U
3aKJTIOYCHUS; YMEHUE TIPUMEHSThH B MPOIIECCe MO3HAHUS MOHATHUS (MPEIMETHBIE U
METanpeIMETHBIC), CHMBOJIMUECKHUE (3HAKOBBIC) MOJEIH, UCTIOIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPE/ICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJEMEHTa), XUMHueckas ¢(opMmyia U ypaBHEHHE
XUMHUUYECKON peakiuy — MpU PEIICHUU y4eOHO-MO3HABATEIBHBIX 33]]a4, C YUCTOM
ATUX MOJEIBHBIX IPEACTABICHUN BBIABILITH U XapPAKTEPU30BaTh CYIIECCTBEHHBIC
MPU3HAKN U3yYaeMbIX 00BEKTOB — XUMHUYECKHX BEIECTB U XUMUUYECKHUX PEAKIUH,
BBIABJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICJACTBEHHBIC CBSI3U U
IIPOTHUBOPEUHS B NU3yYAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble HcciaenoBaTeIbCKue 1eHCTBHA.

YMEHUE HCIT0Ih30BaTh MIOCTABJICHHBIC BOPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS,
a TaKkKe B KadeCTBE OCHOBBI ISl (OPMHUPOBAHMSI THIOTE3BI 1O TIPOBEPKE
MPAaBWJIBHOCTH  BBICKA3bIBa€MBIX  CYXJCHUM;, MNPUOOpPETEHHWE  OMbITa IO
TJIAHUPOBAHUIO, OpPTaHW3ANMK W TIPOBEIACHUIO YYEHHYECKHX DSKCIICPUMEHTOB,
yMEHHE HaOJIoJaTh 3a XOJOM Mpoliecca, CaAMOCTOSATEIBHO IPOTHO3UPOBATH €TI0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOJIBI IO pe3yJIbTaTaM IIPOBEACHHOTO
OTBITA, UCCIICIOBAHUS, COCTABIISATh OTUYET O MPOJeIaHHON padoTe.

Pabora c nunopmanueii:
yMEHUE BBIOMPATH, AHATM3UPOBATHh U UHTEPIPETUPOBATH HH(GOPMAIIUIO PA3TUIHBIX
BUJIOB U (GOPM TPEJCTABICHHUSA, MOTYyYaeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO-
MOMyJIsipHAasl JIUTepaTypa XWUMHUYECKOTO COJIEpPKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcel UHTEpHETA), KpUTUUECKHU OIICHUBATH MPOTUBOPEYUBYIO U HEJIOCTOBEPHYIO
uH(dOpMaIHIO;

yYMEHUE IPUMEHSThH PA3IMUYHbIE METOJIbI M 3aIIPOCHI IIPU MTOUCKE U 0TOOpE

uH(OpPMAIUU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBITOJHEHHUS
y4eOHBIX U MO3HABATENIbHBIX 3aj[au ONpPEAEICHHOTO TUIIA, MPUOOPETEHUE OMbITa B
0o0JaCTH  UCHOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,



OBJIQJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHMSI PA3JIMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTHUMANIbHYIO (OpMY TpecTaBICHHUs WH(OPMALIUU U
WITIOCTPUPOBATh pellaeMble 3a/aud  HECIOKHBIMU CXEMaMHM, JharpaMMaMmy,
apyrumu  popmamu rpadukd M UX KOMOWHAIMSMHU; YMEHHE HCIOJIb30BaTh M
aHATM3UpPOBaTh B IIpolecce Y4YEOHOW M HCCIeNOBATEIbCKOW eSTENbHOCTH
UHGOPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO XO3SMCTBAa U TpaHCIOpTa
Ha COCTOSTHHE OKPY>KaloIeH MPUPOTHON Cpebl.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NeiCTBUSA:

YMEHHUSI 33/1aBaTh BOMPOCH! (B XojA€ Auanora u (Wid) JUCKYCCUHU) MO CYIIECTBY
oOcyx/aeMol TeMbl, (QOPMYJIHpPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS TPEAJIOKEHHOM 3a7aud; YMEHHUs TPEJCTaBIsATh IOJyYCHHbIE
pe3yNbTaThl MO3HABATEIBHOM JEATENBHOCTH B YCTHBIX U NMUCBMEHHBIX TEKCTaX;
JenaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJIHEHUS XUMHYECKOTO JKCIIEPUMEHTA
(JtabopaTopHOro OIBITA, JaOOPATOPHOM pabOThl MO UCCIACJOBAHUIO CBOMCTB
BELIECTB, y4€OHOT0 IPOEKTa); YMEHHSI yHEOHOTO COTPYITHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIbHON U UCCIEA0BATENBCKON IEATEIIBHOCTH MPU PEUICHUN
BO3HHUKAIOIIMX MPOOJIEeM HAa OCHOBE ydeTa OOIIMX HHTEPECOB U COTJIACOBAHMS
no3unui (00CyXkaeHusl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHALIUS
COBMECTHBIX JEHWCTBUM, ONPEACIICHUE KPUTEPHUEB II0 OIEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JIPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEJIbHO ONPENEeNsATh UENH JIeATeNbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
JesATEIbHOCTb, BBIOMpaTh Hanbosee 3PEeKTUBHBIE CIIOCOObI PEIICHUS YYEOHBIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM ACHCTBUI TPU BBIIIOJHEHUW 3aJaHUM C Y4CTOM
MOJIYYEHHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3ysbTaTra 3asBICHHOW UEIH, YMEHHE
VICITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUM 33IaHUN.

IMPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO O0SA3aTENBHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (emepanpbHOM pabouell MpOrpaMMoi, BBIICISIOT:
OCBOCHHBIC OOYYAIOIIMMUCS HAy4dHbIC 3HAHUS, YMEHHS W CIOCOOBI JICHCTBUA,
cenuuyeckre s MPEeIMETHOM 001acTu «XUMUsS», BUIBI JCATEIHHOCTH 10
MOJIYYCHHUIO HOBOT'O 3HAHMSI, €0 MHTEPIPETAIIMHU, TPEOOPa30BaAHUIO U TPUMEHEHHUIO
B Pa3JIMYHBIX YUYEOHBIX U HOBBIX CUTYalIHUIX.



K konmy oOyueHusi B 8 kjiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

* PaCKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IIOHATUH: aTOM, MOJIEKYIa,
XUMHYECKHNA JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOAHAs U HEOJHOPOAHAsS), BAJEHTHOCTb, OTHOCUTEIbHAS aTOMHas W
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl JA0JS XUMHYECKOIO 3JIEMEHTa B COECJUHEHHH, MOJISIPHBIN 00BEM,
OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb, IEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIJICHHUS, XUMHUYECKas peakuus, Kiaccu(uKaims peakiuil: peakiuuu
COEIMHEHMSI, PEaKIIMK Pa3JIoKEHUs, pEaKLUU 3aMeIleHus, peakuu oOMeHa,
9K30- U BHAOTEPMHUUECKHE PEAKIINH, TETJIOBOU 3P PEKT peakuu, SApo aToma,
ANIEKTPOHHBIN CJIOW aToMa, aTOMHAasi OpOUTAIb, PAINYC aTOMa, XUMUYECKAsI
CBA3b, MOJSIPHAs M HEMOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAsI CBS3b, WOH,
KaTUOH, aHUOH, pPAcTBOp, MaccoBasi JOJds BellecTBa (MpPOLIEHTHAs
KOHIICHTpAI|sl) B pacTBOPE;

* WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX
MOHATHM W NMPUMEHSATH OTU NOHATHS IPHU ONKMCAHUMN BEIIECTB U UX
IIPEBPAILECHUN;

HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTaBJICHUs] (POPMYJT BEIIECTB
Y YPABHEHHUN XUMHUYECKHUX PEAKIIHI;

OTPENICNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAWMHEHUSIX,
CTETEeHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, PUHAIJICKHOCTD
BEIIECTB K OMPEICICHHOMY KJacCy COeAuHeHud mo Gopmyiaam, BUJ
XUMUYECKON CBsi3M  (KOBAJIGHTHAsT W HMOHHAs) B HEOPTraHUYECKUX
COEJIMHEHUSIX;

packpeiBatb cMmbIcia [lepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh TOHUMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX moJioxkeHus B Ilepuoamdeckoil cucreme,
3aKOHOB  COXpPaHEHMSI  MacChl  BEUIECTB, IOCTOSTHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoamdeckoi
CHUCTEMBI XMMUYECKUX AJIEMEHTOB: Pa3jnyaTh HOHATHS «TJIABHAS MOArPYINa
(A-rpynma)» u «nobounas moarpynmna (b-rpymnma)», mameie u OombIme
Nepuo/ibl, COOTHOCHUTH OOO3HAYECHHUS, KOTOpHbIE HMMEIOTCS B TaOJuUIe
«Ilepnoguueckass cucrema XxuMHU4deckux siaemeHToB [[. M. MenneneeBa» ¢
YHCJIOBBIMU XapPaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB



(coctaB M 3apsn sapa, 00LIee YUCIIO IEKTPOHOB U paclpeesieHue Ux Io
AJIIEKTPOHHBIM CJIOSIM);

« KJIacCU(ULMPOBATh XUMHUYECKUE BJIEMEHTHI, HEOPraHWYECKHE BEILECTBa,
XUMHUYECKHE peakuu (10 YMCIy U COCTaBy YYAaCTBYIOIIMX B PpPeaKIUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILECTB

Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAAs ONHCAHUE NPHUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KAa4YE€CTBEHHOIO
COCTaBa, BO3MOXHOCTHM IIPOTEKAaHMS XUMHUYECKUX IPEBPAILICHUN B
Pa3JIMYHBIX YCIIOBUIX;

BBIYMCIISATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChbl BEILIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO JJIEMEHTa M0 (opMyse COeIUHEHus,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHHUIO
XUMHAYECKON PEAKLINH;

IIPUMEHSITh OCHOBHBIE OTIEpAIliy MBICIUTEILHON JEATCIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O000O0IIEeHHE, CHCTEeMaTHU3allui0, KIacCHU(pUKAIIUIO,
BBISIBIICHUE TPUYMHHO--CIICJICTBCHHBIX CBS3€H — [JI1 W3YYCHHUS CBOMCTB
BEIIIECTB M XUMUYCCKUX PEAKIINH, ECTECTBEHHO-HAYYHBIE METOABI TTO3HAHUS
— HaOMIOJICHUE, U3MEpPEeHUEe, MOJCIUPOBAHUE, AKCIEPUMEHT (pEeaIbHBIM U
MBICJICHHBIN );

CJIeIoBaTh MpaBujIaM MOJb30BAHUS XUMUUYECKON TTOCYI0N U J1ab0paTOpHBIM
o0opynoBaHHEM, a TaKXke IMpaBujaM oOOpalleHusi ¢ BeHleCTBAaMU B
COOTBETCTBUM C HWHCTPYKUMSMU IO  BBINOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKHUX OIBITOB MO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa W KHCIOpPOAA), NMPUTOTOBICHUIO PACTBOPOB C OMPEACICHHOM
MacCOBOW J10JIe PAcTBOPECHHOIO BEILIECTBA, IUIAHUPOBATh WU IMPOBOJIUTH
XUMUYECKUE AKCIEPUMEHTHI IO PACMO3HABAaHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C IOMOILBIO UHIUKATOPOB (JaKMyc, peHondTanent, METUIIOPAHK U
TpyTue).

K kxoniy oOydeHuss B 9 kjiacce mpeIMETHBIE pe3yJbTaThl Ha 0Aa30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

* paCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKUN SJIEMEHT,
aTOM, MOJIEKyJa, HWOH, KAaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMUYECKasl peakius, XUMUYECKas CBSI3b, TEIJIOBOM 3 (PEKT peakiuu, MoJib,
MOJIIPHBIN 00BEM, pacTBop, AIEKTPOJIUTBHI, HEXJICKTPOJIUTHI,



ANEKTPOIUTHUYECKAS TUCCOLMAIIMS, PEAKIIMK MOHHOTO 0OMEHa, KaTaju3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTMMble H  HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLINH, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHME M BOCCTAHOBIIEHHE, AJIOTPOMNus, aM(POTEepHOCTb, XUMHUYECKas
CBsA3b (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKas), KpUCTAJUTMUECKasi pelieTka,
KOPpPO3HsI METAJJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW peakUuu, MperebHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TIOHATHH H
MIPUMEHSTH 3TU MOHSITHS P ONUCAHUU BELIECTB U UX MPEBPALICHUI;
UCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JIJIsl COCTaBlIeHUs1 (OpMYIT BEIIECTB
Y YPABHEHHUN XUMHUYECKUX PEAKIINM;

ONPENENATh BAICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHMSIX  PA3JIMYHOTO  COCTaBa, MPUHAJICKHOCTh BEHIECTB K
ONpeEICHHOMY KJIacCy COEMHEHHUI 0 (popMyiaM, BUJ XUMHUYECKOU CBS3U
(xoBaJIeHTHAs, MIOHHAs, METAJUIMYECKAsl) B HEOPTaHUYECKUX COEIUHEHUSX,
3apsij MOHA M0 XUMHUYECKOM (popMmyIie, XxapaKTep cpeiibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHUH, TUIl KPUCTAINTMYECKON PEIIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cMbIch Ilepumoamveckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBaTh €ro IOHMMAaHHWE: OIUChIBaTh MW  XapaKTepU30BaTh
TabmnuHyo ¢opMy Ilepuoguueckoil cuCTeMbl XMUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoarpynmna (A-rpynma)y u  «mobouyHas
noarpynmna (b-rpynma)», wmanbsie U OOJbIIME TEPUOMBI, COOTHOCHUTH
0003HaYEHNUsA, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOJIHIIe, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsj aapa, 0011Iee YUCIIO 3JIEKTPOHOB U pacCHpeIesIeHHE UX 10 AIEKTPOHHBIM
CIOSAM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMWCTB
AJIEMEHTOB M HMX COEAMHEHWH B Mpeiesiax MajblX NEPUOJ0B U TJIABHBIX
HOJATPYIII C y4ETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DBJIEMEHThI, HEOpPraHWYECKHE BEUIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU
BELIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETEeHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMMCHIBATh) OOIIME U CHEHU(PUUECKHE XHUMHUYECKHE
CBOMCTBAa TMPOCTBIX W CIOXKHBIX BEIIECTB, IOATBEPKAas OINHCAHHE
OpUMEPAMH  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUM;



* COCTaBJISITh YPABHEHHUS DJIEKTPOJIUTUUECKON AUCCOUMALMU KUCIIOT, LIEJI0Yen
U COJICH, MOJIHbIE U COKpPAIICHHBIC YpAaBHEHUS PEaKIMil MOHHOTO OOMeEHa,
YPaBHEHMUS PEAKLUHM, IOATBEPKIAIOIMNX CYIIECTBOBAHHE TI'€HETHUYECKON
CBSI3U MEX/1y BEIIECTBAMHU Pa3JIUYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OallaHCa ITUX PEaKIIHIA;

IIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTM OT HUX CTPOCHMS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPAICHUA B Pa3IMYHBIX
YCJIOBHUSIX;

BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB,
MAacCOBYIO JOJIO0 XHMHUYECKOTO JJIEeMEHTa MO (opMysie COSAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHHUIO
XUMUYECKON pEeaKInu;

coOJI0/1aTh MpaBUJIa MOJIb30BaHUA XUMHUYECKOW MOCYAOW U J1a00paTOpHbIM
o0opynoBaHHEM, a TaKXke MpaBuja oOpallleHuss C BeEleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU 110  BBIIIOJIHEHUIO  J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEILECTB

(amMMmaka u yrieKucliioro rasa);

MIPOBOJIUTH PEAKITUH, TTOATBEPIKIAIONINE KAaYECTBEHHBIM COCTAB Pa3IUIHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MYyTEM XJIOPHA-, OpOMHI-, HOIU-,
kapOoHart-, ¢ocdar-, cuiukar-, Ccyib(aT-, TUIPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI M HWOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MPUMEHSTh OCHOBHBIE OTEPAIMH MBICIUTEIHHON ACSITENIbHOCTH — aHAINU3 H
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATU3al1I0, BBISIBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€ll — ISl M3YYEHUs CBOMCTB BELIECTB U XUMHUYECKHX
peakiuii, ecTeCTBEHHO-HAy4YHbIE METOJbl T[O3HAaHUS — HaOJIOJEHUE,
U3MEpPEHHE, MOACINPOBAHUE, SIKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

n/n

HaumenoBanue pasaesioB u
TeM MPOrpamMMbl

Kouu4yecTBO yacoB

Bcero

JJIeKTPOHHBbIE (undposbie)
o0pa3oBaTesibHbIE PeCypPChl

JlesiTeJIbHOCTD
YUUTeJs
COOTBETCTBUU c
nporpaMmmoit
BOCIIUTAHUSA

Paznen 1. IlepBoHayasibHbIe XMMUYECKHE MIOHATHS

1.1

Xumusi — BakHas 00J1acTh
€CTECTBO3HAHUS u
MPAKTUYECKONU AEATEIIbHOCTU
YEeJI0BEKa

bubmoteka [IOK
https://m.edsoo.ru/7f41837¢c

[IpuBnexars
BHUMAaHUE
00yJaroIMXxcs K
IIEHHOCTHOMY
ACIIEKTy M3y4aeMbIX
Ha YpOKE SIBJICHHIA,
MOHSITUH,
PUMEPOB.
[IpuBnekatpb
BHUMAaHHE
00yUarIIMXCs K
obcyxmaemMoii  Ha

ypOKe
uHdopMaIm,
aKTUBU3ALIUS
MMO3HABaTEILHOM
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JESATCIIBHOCTH
00yJaronmxcsl.

1.2

BemiecTBa
peaxkuuu

)41

XUMHUYCCKHEC

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

[IpuBnekaTh
BHHMAaHUE
00yUaroIIMXCcs K
LEHHOCTHOMY
ACIIEKTy M3y4aeMbIX
HAa YpOKE SIBJICHUM,
MIOHSITUH,
IPUMEPOB.
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[IpuBnexarts
BHHUMAaHHC
00yYaroIIMXCs K
obcyxmaemoii  Ha
ypOKe
uHbopMaIuy,
AKTHUBH3AIIHSI
M03HABATEIILHOMN
NEeATEeTLHOCTH
00yJarommXxcs.

Hroro no pazneny

20

Pa3znea 2. BaxxHeiimue npeacTaBuTe/Id HEOPraHNYECKNX BelIECTB

2.1

Bosnyx. Kucnopoa. Ilonstue
00 oKkcugax

bu6moreka [JOK
https://m.edsoo.ru/7f41837c

[IpuBnekaTh
BHUMAaHHE
00yJarIMXxCcs K
IIEHHOCTHOMY
ACTMEeKTy M3y4aeMbIX
Ha YpOKE SBJICHUMU,
MIOHSITUH,
IPUMEPOB.
[IpuBnekatpb
BHUMAaHHE
00yYarIINXCs K
oOcyxmaemoii  Ha
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ypOKe
nHpopmarumu,
AKTHUBU3AIIHSI
MMO3HABATEIbHOU
JeSTEIIbHOCTH
00yJaronuxcsl.

2.2

Bopopoa.Ilonstue
KHCJIOTaX U COJISIX

butmoreka [{JOK
https://m.edsoo.ru/7f41837c

[IpuBnekatpb
BHUMAaHUE
00yUaroImMXxcs
LEHHOCTHOMY
aCIIeKTy
U3y4aeMbIX

ypoKe

K

Ha
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SIBIICHUM, TOHSTHI,
IPUMEPOB.
[IpuBnekathb
BHHMAaHUC
00yYarOIIMXCs K
obcykmaemMol  Ha
ypoke
uHdopmaIu,
AKTHBHU3AIIHS
M03HABATENILHOMN
JeSATEIbHOCTH
00yYarommMXxcs.

2.3

Bona. PactBopsl. [lonsitue 06
OCHOBaHMSIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

[IpuBnekaTs
BHUMAaHHE
00yUaroIMXxcs K
LHEHHOCTHOMY
aCIIEKTy M3y4aeMbIX
Ha YpOKE SIBIICHHI,
MIOHSITUH,
IPUMEPOB.
[IpuBnekarp
BHHMAaHHE
00yJarIIMXCs K
obcyxmaemMoii  Ha

ypoke
nHpopmaruu,
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AKTUBU3AIHUS
II03HABaTEILHOMN
JIeSITeIbHOCTH
00yJaronuxcsl.

2.4

OcCHOBHBIC KJIACCBI
HEOPTAaHWYECKUX COCTMHECHUHN

11

bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c¢

[IpuBnekaTh
BHHMAaHUE
00yUaroIIMXCcs K
LIEHHOCTHOMY
aCIIEKTy
M3y4aeMbIX Ha
ypOKe SBJICHHH,
TIOHSITHUH,
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IPUMEPOB.
[IpuBnekathb
BHUMAaHHE
00yJaronuxcst K
oOcykmaemMo  Ha
ypoKe
uH(popmarm,
aAKTUBU3ALIUS
MMO3HABATEIbHOU
JEATEIIbHOCTH
00yUarommxcs.

Hroro no pazaeny 30

Pazgea 3. Ilepunoanyecknii 3akoH u [lepuoguyeckas cucrema xumuueckux 3jiemeHToB /. U. Menaeneesa. CtpoeHue
aTOMOB.

Xumuueckas cBsizb. OKHCJIUTEIBLHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuu




[lepuognueckuii  3aKOH U

[IpuBnekathb
BHUMAaHHC
00yYarOIIMXCs K
IIEHHOCTHOMY
ACIIEKTy U3y4aeMbIX
Ha YypOKE SIBJIICHUH,
TIOHSATHUH,

[Tepuoanueckas crucrema BuGmorexa LIOK IIPUMCPOB.
3.1 XUMUYECKUX 351eMeHToB 1. U. https://m.edsoo.ru/7f41837¢ IIpuBnexaTs
Mennene-eBa. Crpoenue — ' BHUMAaHMC
aToMa 00yJaronuxcs K
oOcykmaemMoil  Ha
ypoKe
nHpopmaruy,
aAKTUBH3AIINS
IM03HABaTEILHOMN
JeATEIIbHOCTH
00yUarommxcs.
XuMHUYECKast CBS3b. bubmuorexa [JOK [IpuBnekatpb
3.2 OKHCITUTETHHO- https://m.edsoo.ru/7f41837c BHUMAaHHE

oOydJaronmxcs K
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BOCCTAaHOBUTEJbHBIC PEAKIINHU [IECHHOCTHOMY
aCIIeKTy

M3y4aeMbIX Ha
YPOKE€  SIBJICHUM,
MMOHSATHUH,
IPUMEPOB.
[IpuBnekatsb
BHUMAaHUE
00yUaroImMXxcs K
obcykmaemMo  Ha

ypOKe
uHdopmaIu,
AKTHUBU3ALUS
M03HaBaTEILHOMN
JESITCILHOCTH
00yUarommMxcs.
bubmnoreka [JOK
tiroro o pasaey 15 https://m.edsoo.ru/7f41837c
b K
PesepBHOE BpeMmst 3 ubmotexa O

https://m.edsoo.ru/7f41837c¢

OBIIEE KOJIMYECTBO YACOB
[10 68
[TPOI'PAMME

9 KUIIACC
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HanmenoBanue pasznenioB u teMm KosuuecTBo DJIeKTPOHHbIE JlonotHUTE IbHASA
N/ | MPOTPAMMbI 4acoB (uu¢pposbie) uHpopmManust
) Beero oGpa3oBaTe/IbHbIE
pecypcbl
Pazgnen 1. BemecrBo M XHMHYeECKHE
peakinun
11 [ToBTOpenue u yriyOjaeHue 3HAHUN 5 bu6moreka [JOK
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH| bubmoreka [JOK
' XUMUYCCKUX PEaKIui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTAYECKAS] AUCCOLHAIIS. 3 bubmoteka [IOK
' XUMHUYECKUE PEaKIH B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3znen 2. HemeTauibl U X COeIMHEHUS
O6mas XapaKTepUCTUKA bubmoreka [JOK
2.1 XUMHUYECKHX  dyeMmeHTtoB  VIIA-| 4 https://m.edsoo.ru/7f41a636
rpynnsl. ['asorenst
O6mas XapaKTepUCTUKA
2.2 XUMHYECKUX  dJeMeHToB  VIA-| 6 bubmmorexa LIOK

rpynnsl. Cepa u €€ COeTUHEHUS

https://m.edso00.ru/7f41a636



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

Oo6mas XapaKTEepPUCTHKA

23 XUMHUYECKHUX 3JIEMEHTOB VA- 7 bu6moreka IJOK
' rpynnel.  A3zor, ¢ochop U HX https://m.edsoo.ru/7f41a636
COCIMHEHUS
Obmas XapaKTepUCTHKA
24 XUMHUYECKHUX 3JIEMEHTOB IVA- 8 bu6mmoreka [JOK
' rpynmbl. YTIEpOA W KPEeMHUH U WX https://m.edsoo.ru/7f41a636
COCMHEHUS
Htoro mo pazaeny 25
Paznen 3. MeTasuibl 1 X COeAMHEHMSI
. bu6mmoreka [JOK
31 Obuye cRORCTBA METAIIOB 4 https://m.edso0.ru/7f41a636
39 Baxueimme METAJLIbI 51 150:¢ 16 bu6mmoreka [JOK
' COETMHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazaeny 20
Paznen 4. XuMus 4 OKpy:Ka0IIaf cpeaa
41 BemectBa u  marepuansl B KU3HU 3 bubmmoreka [IOK
' YeJIoBeKa https://m.edso0.ru/7f41a636
Wroro no pazneny 3
Pe3epBHOE Bpems 3 bubmiorexa LOK
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KouuuecTBo 4acoB JJIeKTPOHHBbIE
Ne T uugposbie
/i €Ma ypoka Beero Konrpoububie| [IpakTHYECKHE ofpazoBaTebHbIe
padoTHhI padoTHhI pecypebl
1 [Ipenmer xumuun. Ponp xumuu B 1 bubmoteka [IOK
JKU3HHU 4esoBeka. Tema u BemecTsa https://m.edsoo.ru/ff0d210c
9 IlonsTne 0 MeTomax MO3HAHUS B 1 bu6mmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1
3 «IIpaBunia paboThl B 1abopaTopuu 1 bubmuoreka [JOK
M [OpuUeMBl  oOpamieHuss ¢ https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 00OPYIOBAHHEM
4 Uuctele BemecTBa W CMECH. 1 bubmoteka [IOK
CriocoOBbI pa3enieHus cMecei https://m.edsoo.ru/ff0d26ca
5 | Bamencnme ewceet (o rpwepe] 1 GnGamorera LIOK
«rasaci . PHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOU COJIN)»
bu6mmoreka [JOK
0 AATOMBI H MOJICKYJIb! L https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DJIEMEHTHL. 3HAKU bu6mmoreka [JOK
7 (CHMBOJIBI) XUMHYECKHX | 1 https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
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bu6mmoreka [JOK

8 Hpoctsic i cnoxHEIe BemecTsa 1 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 BH6_JIHOTeKa LOK
https://m.edsoo.ru/ff0d2d50
10 3akOH  IIOCTOSHCTBA  cocraBa 1 bu6moreka [JOK
BEIIECTB.
Xumudeckas Qopmyna. BaleHTHOCTB https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX IJIEMEHTOB
11 OTHoOcHUTEIbHAs aTOMHAs Macca. bubmoreka IIOK
OTHOCHTETbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
19 MaccoBas JIOJISt XUMHUYECKOTO bubmoreka IIOK
DJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BEILIECTRA. Mos. bu6moreka IJOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyuecKrue U XUMUYCCKHUE SIBIICHUS. bubmoreka [IOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku W yCIOBUS NIPOTEKAHUS bubmuotexa [JOK
XUMHAYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MAaCChl BEIIECTB. bubmuotexa [JOK
XUMHUYECKUE YPaBHCHHUS https://m.edsoo.ru/ff0d3b88
Beluncienuss  KOJIMYECTBA,  MAacChl bubmoreka IIOK
17 BEIIIECTBA 10 YPAaBHEHUSIM XUMHUUCCKUX https://m.edsoo.ru/ff0d5708

peakun
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Kiaccudpukanuss XuMHYECKUX peaKIui

bubmoreka IIOK

18 (coenuHens, PASTIONCHHA, https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB —
19 yueHbIHIMKIONEenucT. O000IEeHNE U bubimorexa LIOK
y https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3alus 3HAaHUN
20 KontponbHas pabora Nel mno Teme bubmuotexa [JOK
«BelecTBa 1 XUMUYECKHE PEAKIIANY https://m.edsoo.ru/ff0d4290
Bo3znyx — cmech razoB. CoctaB
BO3/yXa.
21 KHCJI(?I;oz[ — DIEMEHT U IIPOCTOE bubmotexa LOK
https://m.edsoo.ru/ff0d448e
BEIIIECTBO.
O30H
22 du3nyecKre 1 XUMHUISCKHUE CBOMCTBA bubmoreka IIOK
KHcIopofa  (peakuud  OKHCIICHHS, https://m.edsoo.ru/ff0d4614
TOpeHue).
[Tonsarue 06 oxcumax
CnocoObl TOJy4YeHUS] KHUCIOpoAa B
23 nabopaTopuu Hy;pOMLImHeHH(fCTJ:/L bubmorexa LOK
https://m.edsoo.ru/ff0d497a
[IpumMenenune kuciopoaa
TeroBori  3ddexT  XUMHUYECKOU
24 peaxkuuu, TIOHSTHE 0 bubmoreka IIOK

TEPMOXNMMHUYCCKOM YpPAaBHCHHHU, D3K30-
N SHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TomnmuBo (HedTh, yrojlb U METaH).

bubmoreka IIOK

25 3arpsi3HEHHE BO3ayXa, CIOCOOBI €ro https://m.edsoo.ru/ffod4cda
peA0TBpAICHUS
[IpakTueckass pa6ora Ne 3 1o Teme
26 «IPIOJIyT-IeHI/Ie u c§)61/1paHI/Ie KHCJIOpOoJa buommorexa LOK
- ’ https://m.edsoo.ru/ff0d4ae2
H3Y4YEHHE €T0 CBOMCTRBY
Bomopon — »aiieMEHT HW IPOCTOE bubmoreka [JOK
27 BEIICCTRO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupone
28 du3nyecKue U1 XUMHUYECKUE CBOMCTBA bu6moreka IJOK
Bozopoaa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIIOTAX M COMIAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d?2
30 CnocoObl  MOJyYeHHs BOJOpOJAa B bubmoreka IIOK
n1aboparopuun https://m.edsoo.ru/ff0d4dd0
IIpakTnueckass pabora Ne 4 mo tem
31 «IPIOJIyqu(I;e u I;og(l)/lpalgle Bozx(z)p(f):[ae Bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €T0 CBOMCTBY
39 Mounsipubiii - 00b€M  Ta30B. 3aKOH bubmuotexa [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
33 Berunciaenns o0béma, KOJIMYECTBA bu6amoreka I{OK

BEIIECTBA

ra3a 1o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0
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Beruncnennss o00BEMOB  Ta30B IO

bu6moreka [JOK

34 ypaBHeHHIO‘ peaxtiint Ha  OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIECHU ra30B

35 duznyecKkue 1 XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsatue 006 bu6moreka [JOK

WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona Kak pPacTBOPUTET.

37 Hacpimennple M HEHAcCBIIICHHBIC bu6mmoreka [JOK
pacTBOpBL. MaccoBast 10JIs BEIECTBA B https://m.edsoo.ru/ff0d5b40
pactBope
[Ipaktuueckas padora Ne 5 o Teme

38 «IIpurorosnenue pacTBOpPOB c bubmoreka [JOK
ONpeNeNEHHOW  MacCOBOH  Jioyiei https://m.edsoo.ru/ff0d5eba
PAacCTBOPCHHOI'O BEILIECTBA

39 KontposnbHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopoa. Bogopox. Boma» https://m.edsoo.ru/ff0d6342

40 Okcuael:  cocTaB, Kiaccudukaims, bu6morexa IJOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[lonyyeHne M XUMHUYECKHE CBOMCTBA

41 KI/(I)CJIy;[eHBI: OCHOBHBIXe (1:/1 a;(b(;T(;p(;lmx bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHUs: COCTaB, KiaccuduKams, bu6moreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HOHy‘{CHI/Ie U XHUMHYECKHE CBOMCTBaA

bubmmorexa [JOK

43 OCHOBaHM https://m.edsoo.ru/ff0d67ca

44 Kucnorel: coctaB, knaccudukanms, bu6mmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [lonyyeHne M XHMUYECKHME CBOWCTBA bubmuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comn  (cpeanuwe):  HOMEHKIATYpa, bubmorexa [JOK

46 CIIOCOOBI  TOJYYCHHS, XHMHUYCCKHE https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktuueckas pabora Ne 6. Pemenue

47 DKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuorexa [JOK
«OCHOBHBIC KJIACCHI HEOPTaHUYCCKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID

48 ['eneTnueckas cBsA3b MEXAY KIaCCaMH bubmuorexa [JOK
HEOPTaHUYECKUX COCTUHCHUIN https://m.edsoo.ru/00ad9a50

49 O6oOmenne W CHCTEMaTHU3aIUs bu6moreka [JOK
3HAHWH https://m.edsoo.ru/00ad9ch2
Kontponbnass padora Ne3 mo Tteme bubmuorexa [JOK

50 "OCHOBHBIE KJIaCcChl HEOPTaHHUYECKUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
[lepBbie MOMBITKK  KiIacCUpUKAIIIN Bubmiorexa LIOK

51 XUMHUYECKUX 31eMeHTOB. [lonsitue o

rpymnmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepnoanueckuii 3aKOH 51

HepI/IOI[I/I‘-ICCKaﬂ CHUCTEMA XHUMHNYCCKUX

bu6moreka [JOK

> snementos JI. U. https://m.edsoo.ru/00ada52c
Menpneneena
53 [Tepuonspl, rpymnmbl, MOATPYIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Ctpoenue aromoB. CocTaB aTOMHBIX bubmoreka [JOK
54 ep. https://m.edsoo.ru/00ada342
N3oTombl
CtpoeHue DBJIEKTPOHHBIX 000JI0YEK
55 aToMOB 3JieMeHTOB llepuoanueckon bubmoreka [JOK
cuctemsl J1. U. https://m.edsoo.ru/00ada6bc
MenpgeneeBa
56 XapakTepucTuka XUMHYECKOTO bubmuorexa [JOK
AJIEMEHTA IO
ero TmoyiokeHuto B Ileproandeckoit https://m.edsoo.ru/00ada824
CUCTEME
J1. 1. MenpaeneeBa
3nauenue [lepuoamyeckoro 3akoHa aJist
57 pa3BUTHS HAyKu U npakTuku. . M. bu6amoreka I{OK
MengeneeB — yu€HBIHA, MEAaror Hu https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIIEKTPOOTPULIATENHOCTD aTOMOB bubmuotexa [JOK

XHUMHYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmoreka [JOK

59 Homast xumirieckas ceas 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHasg mnosisipHass XUMHUYECKas 1 bubmuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonspHas XUMUYECKas 1 bubmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuotexa [JOK
62 (reneis okucnCHiA 1 https://m.edsog ru/00adae28
63 OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC 1 bubmoreka IIOK
peaxiuu https://m.edso00.ru/00adb076
bubmmoreka [JOK
64 OKHCIIUTETT M BOCCTAHOBHUTEIN 1 hitps://m.e dsogru 100adb076
65 Kontponbnass pabora Ned mo Teme 1 bubmuotexa [JOK
«Ctpoenue aToMa. XUMUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblii  ypok. OO0o60mieHue u 1 bubmuoteka [JOK
CHCTEMATH3aIMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblii  ypok. OO0o06mieHne u 1 bubmuoteka [JOK
CHCTEMAaTHU3aIHs 3HAHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHbiii  ypok. OO0o6OmieHne u 1 bubmuotexa [JOK
CUCTEMaTHU3aIMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB TIIO 68

[TPOI'PAMME

9 KJIACC



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

Kosn4yecTBO 4acoB

JJIeKTPpOHHBIEe UG pPOBbIE

Ne o0pa3oBaTe/bHbIE
Tema ypoka Kourpoabnsie, IIpakruyeckue
n/n Bceero pecypchl
padoThI padoThI
Ilepnoanueckuin 3aKOH.

1 ITepunoanyeckas cucrema bubmoreka [JOK
XUMHUYeCcKux 31aeMenToB /1. 1. https://m.edsoo.ru/00adb59e
MenpgeneeBa

2 cnoters wimmecr sneventon 1 Eumorera LIOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccuduxanus " bubmoreka [JOK

3 HOMCHKJIATypa HeopraHuveckmx| 1 https://m.edsoo.ru/00adb7e2
BEILIECTB
Buabsl xuMnueckoil CBA3U U TUIIBI bu6mmoreka [JOK

4 . 1
KPUCTAUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnast pabora Nel mo

5 TEME «IToBTOpEHME noy 1
yriyOJieHue 3HAaHUW OCHOBHBIX
pasziesioB Kypca 8 Kiaccay
Kiaccudpuxanus XUMHUYECKUX bu6mmoreka [JOK

6 peakiui 1o paziauuHbiM| 1 https://m.edsoo.ru/00adbch0

I[MpU3HaKaM
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[Tonsitue 0 CKOpPOCTH
; XxumMudeckoil peakuuu. llonsTue 1 bubmnoreka [IOK
O TOMOTEHHBIX M TETEPOTCHHBIX https://m.edsoo.ru/00adbe9a
peaKumsIx
[Tonsitue 0 XUMHUYECKOM
PaBHOBECHM. DaKTOpHI,
BIIUSIIOIIINE Ha CKOPOCTh bu6moreka [JOK
8 . 1 .
XHUMAYECKON peakuu u https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHYECKOTO
paBHOBECHS
OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC bu6amoreka I{OK
9 .
peakiu https://m.edsoo.ru/00adcade
Teopust AJIEKTPOITUTHYECKON butmoreka [JOK
10 JAMCCOIUALINY. https://m.edsoo.ru/00adcd68
CuIibHBIC | CITa0bIE DJIEKTPOIHUTHI
11 Ho € ypaBHE CaKuin bubmorexa [TOK
HHBI BHCHUS
yP peart https://m.edsoo.ru/00add448
XVMHAYECKAE CBOWCTBA KHUCJIOT W
12 OCHOBAaHHMI B CBETE MPE/ICTaBICHUN bubmorexa [TOK
HOBaHUW B CBET
Upea https://m.edsoo.ru/00add5d8
00 2JEKTPOTUTUYECKON TUCCOIUAIINHT
XUMHUYECKHUE CBOMCTBA COJIEU B CBETE
. bu6mmoreka I{OK
13 MPEICTABICHUM 00

AIEKTPOJUTHYECKON TUCCOINALUN

https://m.edsoo.ru/00add8b2
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bu6moreka [JOK

14 Honsrite o ruaposise coneit https://m.edsoo.ru/00add9d4
15 O06o0OmieHne W CHUCTEMaTH3aIus bubamoreka I{OK
3HAHUH https://m.edsoo.ru/00addd12
[Ipaktuueckas  pabora  Ne 1. bubmuotexa [JOK
16 «Pemenue IKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
33129
KontponrsHas pabota Ne2 o teme
17 <(3§§IIZTH§JTH:;HGCKZH I/ICZO Tnallw us bubmmorexa IIOK
P A HHALIE https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUUA B PACTBOPAX)»
OO6m1as XxapaKTeprUCTHKa TaIOTCHOB. bubmoreka [JOK
18 XUMHUYECKUE CBOWCTBA Ha MpPHUMEpPE https://m.edsoo.ru/00addfe2
xJjopa
X . C
s J'IOpOBOIi[OpOI[ ) OJ:IHaSI KHCIIOTA, BuGmorexa LIOK
RHMITACCRHE CBONCTEA, HOTYHACHHC, https://m.edsoo.ru/00ade104
IPUMEHEHUE
[Ipaktrueckas pabora Ne 2 o Teme bubmuotexa [JOK
20 «[lomyyeHre  CONSHOW  KHCIIOTEHI, https://m.edsoo.ru/00ade348
U3y4YEHUE €€
CBOMCTB»
Brruncienus 1 () ) YpaBHEHUSM Bumorexa LIOK
21 XUMUYECKUX PEeaKIui, ecli OJUH U3

pEareHToB JIaH B N30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

O6HIaH XApaKTCPHUCTHKA 3J3JICMCHTOB

bubmmoreka [JOK

22 VIArpynmst https://m.edsoo.ru/00ade64a
AnoTporniHbie MOAUGMUKAIIAA CEPHI.
Haxoxnenue cepbl U €¢ COeTUHEHUN bubanoreka [{OK

23 . :
B mpupone. XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
Cephl

24 CepoBonopo, CTpPOEHHE, bubmmoreka [JOK
(bU3HUECKUE B XUMHYCCKHE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxcunpl  cepol. CepHasi KHUCIOTA, bubmoreka [JOK

25 (u3ndeckre 1 XUMUIECKHUE CBOHCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKINM, JIEKAIIUE B
OCHOBE TMPOMBIIUICHHOTO CIocoba

26 MOJIyYEHUs CEepHOU KUCJIOTHI. bubmuoteka [JOK
XUMHYECKOe 3arpsi3HEHUC https://m.edsoo.ru/00adec8a
OKPYKaIOIIEW Cpeabl COCAUHECHUSIMU
cephl
Brruncinenue MaccoBoil JOJIM BEIXOOA bubmoreka IIOK

27 _
POAYKTa peakiuu https://m.edsoo.ru/00adec8a
OO0masi xapakTepUCTUKa DSJIEMEHTOB
VArpynnel. A30T, pacnpoCTpaHeHUE bubmuotexa [JOK

28 :
B mpupoae,  (pusmueckue - W https://m.edsoo.ru/00adeeab
XUMHUYECKUE CBOKMCTBA
Avmmuak, ero  (Qusmueckue U bu6mmoreka IJOK

29 XHUMUYECKHE CBOWCTBA, MOJyYECHUE U https://m.edsoo.ru/00adf004

IMPUMCHCHUC
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[Ipaktuueckas padora Ne 3 mo Teme

bubmoreka IIOK

30 «HovnyquHe aMMUaKa, U3y4eHHue ero https://m.edso0.ru/00adf180
CBOMCTB»

31 ABoTHas KUCJI0Ta, e¢ GU3NICCKUE U bubmoreka [IOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcrnonp30BaHne HUTPATOB W COJICH

MMOHHSI B KayeCTBE MHH BHBIX
32 ;Z[ngeHI/Iﬁ e Xni/[p;j:ecxoe bubmmorexa [IOK
' N https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKpYXKAIomeH Ccpeapl
COCIMHEHUSIMH a30Ta
®docdop. Oxcun dochopa (V) u BuGmorexa LIOK

33 docgopuas KHenoTa, Pusmiccrue u https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, TIOJIyYCHHE
Ucnons3zoBanne QocharoB B

34 KayecTBe MHHEpPaJIbHbIX bubmuorexa [JOK
yIOOpeHUH. 3arpsi3HEHHE https://m.edsoo.ru/00adfc20
MpUPOIHON cpeabl pocharamu
Yruepon, pacpoCTpaHEeHUe B bubmoreka [JOK

35 npupoje, GU3NIECKUE U XUMHUCCKUE https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcunpl yriepojaa, ux pusndeckue u

36 XHUMHYECKHE CBOIICTBA. bnbmmoreka LIOK

JKOJIOTUYECKHUE

https://m.edsoo.ru/00adfebe
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npoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV)

37 VronpHas KMCIIOTa U €€ COJIH Bubmorexa [JOK
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas pabora Ne 4 mo teme
"Iloy4yeHue yriekuciaoro rasa. bubmmoreka [IOK
38
KauecTBeHHas peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"
IlepBoHauvanbHbBIE ITOHATHS 00 bubmorexa [JOK
39 OpraHWYEeCKHUX BCIIECTBaX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIepoia
40 KpeMHuuii u ero coequHeHus bubmorexa OK
https://m.edso00.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemienue bubmuorexa [JOK
41
AKCIIEPUMEHTAILHBIX 33]1a4 10 TeMe https://m.edsoo.ru/00ae0bf2
«Baxneie HeMeTalUIbl HW  HUX
COCJIMHEHUS
KonTtponbshas padora Ne3 o teme bubmuotexa [JOK
42 «BaxHelmme HeMeTalIbl W KX https://m.edso0.ru/00ae0el8

COCOIUHCHUA
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O6HIaSI XApPaKTCPUCTHKA XUMHYCCKHX

9JIEMCHTOB — METAaJIJIOB.
Meranandeckas CBSI3b U bubmoreka IIOK
43
METaJZIMYecKas  KpPUCTaJUITMYecKas https://m.edsoo.ru/00ae103e
pemetka. dusnueckue  CBOWCTBA
METaJIJIOB
XHMMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUI psn Bubmmorexa [IOK
- https://m.edsoo.ru/00ae1156
HaIPsHKCHUN METAIIOB
OO0mmue CHOCOOBI MOJTYYEeHUS
MetauioB. CruiaBel. BeraucieHus 1o
45 YpPaBHECHHUSAM XUMHYECKUX peaKIui Bubmmorexa TIOK
’ https://m.edso00.ru/00ae1156
€CIIM OJIMH M3 PEarcHTOB COICPKUT
IPUMECH
46 [ToHATHE O KOPPO3UU METAIIIOB Bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
bu6moreka IJOK
47 Wemowmere MeTaue: https://m.edsoo.ru/00ae14b2
48 Okcuapl W TUIPOKCUIBI HATPUA W bu6mmoreka IJOK
KaJIust https://m.edsoo.ru/00ael4b2
49 [Ilenouyno3eMenbHbIE  METAIIBI  — bubmuotexa [JOK
KaJIbLHKA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxkuenme coeTuHEHNS KAJTBIUS bubmorexa [TOK

https://m.edsoo.ru/00ae15e8
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o1

O0o0mieHne ©W  cUcTeEMaTHU3alusd
3HAHUU

59 JKécTtkocTh BOIBI HW CHOCOOBI €€ bu6mmoreka IJOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
53 [Tpaktrueckast pabota Ne 6 o Teme bubmuotexa [JOK
"YXeécTkocTh BOIBI M METOIBI €€ https://m.edsoo.ru/00aelae8
yCTpaHeHus"
. bu6amoreka I{OK
>4 ATIOMHHHIL https://m.edsoErUIOan1064
55 AMdoTepHble CBOMCTBa OKCHAA U bubnuotexa [JOK
THJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
>0 Aeneso https://m.edsoErUIOanldBG
57 OKcuibl, THAPOKCUABI U COJIH JKeJie3a bubmoreka [IOK
(IT) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O6oOmenne W cHCTEMaTH3aIUA
3HAHUM
[Ipaktuueckas padbota Ne 7. Pemenue
59 AKCHEPUMEHTAIBHBIX 3a4a4 I10 TEME but6moreka [JOK

«Baxaenmnmme METAJIJTBI " UX
COEIMHEHU

https://m.edsoo.ru/00ae3de8
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Breraucnenus 110 YPaBHCHUAM
XUMHUYCCKHUX peaKuHﬁ, C€CJIM OJUH M3
pCarcHToOB JOaH B M30BITKE HWIIH

bubmoreka [JOK

o0 COACPKHT TpPHUMECH. BbrumcieHus https://m.edsoo.ru/00ael1750
MAaCCOBOM JOJIM BBIXOJAa MPOAYKTA
peakiuu
61 O06o0menne W CUCTEMaTH3aIMs
3HAHUHU
Kontponbshas pabora Ned o teme
62 «Baxnenmme  MeTauibl M HX
COCTMHEHUSD
63 BemiectBa " MaTepPUAIIbI B bu6moreka IJOK
[IOBCEIHEBHOM XU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHHE bubmuoteka [JOK
OKpY Kalomel CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb XUMHH B peleHnn bubmuoteka [JOK
IKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepHbiii ypok. O0001IeHNE U butmoreka [JOK
CHCTEMAaTHU3aIHs 3HAHUN https://m.edsoo.ru/00ae0dOa
67 PezepBHbiii  ypok. OO0o00meHue u bubmuorexa [JOK
CHCTEMAaTHU3aIHs 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHblii  ypok. OO0001ieHue u bubmmoreka [{OK

cUcTeMaTH3anus 3HAHUU

https://m.edsoo.ru/00ad9ch?2
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OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kimacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., CnankoB C.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA






