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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs
COCTAaBJICHA HAa OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTAaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOl pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHUEIIUHU MPENnoAaBaHusi y4eOHOro npeamMera « XuMus»
B 00pa3oBatenbHbIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPEIACTABICHHE O MENsIX, OOIIel CTpaTeruu
oOy4eHHsl, BOCHHUTAHUS U PAa3BUTUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpUBaeT paclpeesieHe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazieliaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENeT KOJUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTepUCTUKHU COJIepKaHUS, PEKOMEHYEMYIO
MOCJIEI0OBATEIbHOCTh  U3YYEHHUS XUMHU C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro IMpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessiIeT BO3MOXKHOCTH —MpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHMs, a Takke TPeOOBaHM K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE 1IeJIeH M3yUYeHUs MPeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENBbHON JEATEIbHOCTH O0O0yYarolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUS.

3HaHUWE XHUMHUHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOydJaromierocsi, ero MmpejCcTaBiICHU O MaTepUATLHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruu M 00 HDBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIICBOMN M SKOJIOTUYECKON O€301acHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumum:

CIOCOOCTBYET  peaiu3alldd  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111eH U (PYHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JESITENbHOCTH,
OKCIIEPUMEHTANILHBIX W HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOJAMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOMN NeSITeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



croco0cTBYyeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B YKOJOTHYECKOE
o0pa3oBaHUE O0yYAIOUTUXCSI.

JlanHbpie HampaBlieHUS B OOYYCHHH XWMHH OOCCICYMBAIOTCS CHEIU(PUKON
COJCp)KaHUS  y4eOHOTO  TIpeJAMETa, KOTOPBIM  SIBISETCS  IearorM4ecKu
aJanITHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKH XMMUHU HA OMPEICIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CHUCTEMBI IEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSATUU
OPTraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MpOrpamMMbl MO XUMUU C(OPMHUPOBaAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk e€ mzyueHuro. ColiepxkaHu€ CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHATU O XUMHUYECKON
peakiuu. OO0 O3TH CHUCTEMBl CTPYKTYPHO OpPraHW30BaHbl IO TPUHIIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3Y;

— TpeACTaBICHUM 00 DICKTPOJUTHYECKOW JTUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHS K JPYyrOMYy, BBITIONHSAA (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUSI U TMOIYy4YECHUSA
V3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKOW COCTABIIAIONICH HAyYHON KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUS B Hayke. M3ydeHWe XUMHM NPOUCXOJUT C IPUBICUCHUEM
3HAHUM W3 paHee W3YUYCHHBIX Yy4eOHBIX TpeaMeToB: «OKpYKaOMMUA MUDPH,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amadya ydeOHOro IpeaMera COCTOMT B (hOPMHUPOBAHUU CHUCTEMBl XHUMHYECKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKHUX IOJIOKCHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpyOOIIEHMM K HAyYHbIM METOJaM I[IO3HAHHMS TIPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIBHOW M Yy4€OHO-UCCIEI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHHM MpPaBHJ 0O€30MacHOro OOpalieHHs C BELIECTBAaMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOUIEro 0Opa3oBaHUSI BaXKHOE
3HaUY€HHUE MPUOOPENH TaKUE 1ENH, KaK:

— (opMHUpOBaHME MHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOe MpUOOILIEeHHE
oOydJaronmxcsi K CaMOCTOATEIbHON I103HABATEIbHON NI€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecnieyeHune yCIOBHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OMbITa Pa3HOOOPa3HON NESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— ¢opmupoBanue oO0mEeld (yHKIUOHAIPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKpPY’KaIOIIET0 MHpA, UCIOJIb3ysl 3HAHUS WU OIBIT, MOJTYYEHHbIE MPU WU3YUYEHUU
XUMHH, TPUMEHATh WX TPH PEHICHHH MpoOJieM B MOBCEIHEBHOM JKHU3HH U
TPYJIOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'YMAHUCTHYECKUX OTHOIICHUIH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
LEeJIeCO00pa3HOro TMOBEIEHUSA B OBITY M TPYAOBOM JEITEIBHOCTH B IEJSIX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOIIEW IPUPOIHOMN CPENBL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(duiis M HANpaBJICHHOCTU AAJIbHEUIIEro
0o0yueHus.

OOmiee YMCIO YacoOB, OTBEACHHBIX JUIS HW3YYEHHS XHUMHHM Ha YPOBHE
OCHOBHOT0 00111eTr0 00pa3zoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

ITepBoHaya/ibHbIE XUMHYECKHE TOHATHUSA

[Ipenmer xumuun. Ponp XUMUU B )KU3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BenlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOIBI XUMHUYECKUX
a5eMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢dopmysna. BajleHTHOCTH aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aToMHas Macca.
OtHOcuTenbHasE MOJIEKYJIsIpHAst Macca. MaccoBasi JOJIsI XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3b KOIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKUE U XUMUYECKUE SIBIICHUS. XUMUYECKasl peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX PEaKIuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJ0H, MpaBUIaMu padOThl B J1a0OpaTopuu U
npuéMaMu 0oOpallleHus ¢ JIabopaTOpHBIM O0OPYIOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3nuecKkux CBOMCTB 00pa3lOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOACHHUE
¢usnueckux (IMJIaBJIeHUE BOCKA, TasHUE JbJa, pPAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIUS BOJBI) U XUMHUYECKHX (FOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SIBICHUN, HAOII0/ICHUE U
OMHUCAaHUE MNPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHIA
menu (I1) mpu narpeBanum, B3auMojieicTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI MarHuta, (pUiIbTPOBaHUE,
BBITTApUBAHUE, JUCTUIUISIUA, XpoMaTorpadus, mpoBeJeHNEe OYUCTKU MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WJUTIOCTPUPYIOLETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEU MOJIEKYII
(ImapocTepKHEBbIX ).

BaxHeilne npeacTaBuTeId HEOPraHM4eCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemiecTBO. HaxoknmeHnue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [lpumenenne kucimopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIopoa B ipupojie. O30H — ajuioTpornHas MoAu(pUKaIs KUCIOpoa.

TernoBoil 3((HEeKT XMMHUYECKOW peakuud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — asnemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npuposie, ¢GU3MYECKME U XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyenns. Kucnorsl u conm.

MonsipHbIii 00bEM ra3oB. Pacu€Thl M0 XUMHYECKUM YPAaBHCHUSIM.

Odusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacpilieHHbIe M HEHACBIIIEHHbIE PACTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posie pacTBOpOB B mpupone U B KHU3HH 4enoBeKka. KpyroBopot BOAbl B IpUpOAE.
3arps3HeHne NpUpOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcuanl. Knaccuduxarms
OKCUJIOB:  cojeoOpa3yiomue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTEepHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue U XUMHUYECKUE
CBOMCTBA OKCHUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccudukanuss ocHoBaHWM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHMi. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccupukanus kucnor. Homenknatypa kuciot. Ousznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydeHnue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYecKue U XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KAuE€CTBEHHOE ONPENIEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yXe, MOIYyUYCHHE,
cobupaHue, paclio3HaBaHWE W H3YyYEHUE CBOMCTB KHCIIOpOJa, HAOJIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H© YCIOBUS BO3HUKHOBECHUS W
MpekpalieHus TopeHus (moxkapa), O3HAKOMJIEHHME ¢ oOpa3laMu OKCHIOB W
OMHCAaHUE HX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pACIlO3HABAaHUE M H3YUYCHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEepUANIOB), HAOIIOJeHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHME OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C  OINPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METalaMu
(HaTpyieM ©  KaJibllMeM) (BO3MOXHO HCIIOJB30BaHUWE BHUIEOMATEpPUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HAO0JII0/ICHNE U3MEHEHUS OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH,
u3ydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KHCIIOT € METaJllaMH, PEAKUUH HEUTpalu3aliu, IOJIYyYEHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUla IPYyIMM H3 pacTBOpa COJM, peLICHUE
JKCIIEPUMEHTAJIBHBIX 3aJad 0 Teme «Baxnenmue KiaacChl HEOPraHHYECKHUX
COCIMHEHU.

Hepunoanyecknit 3akoH u Ilepuoamyeckass cucTeMa XHMMHYECKHX
nemeHTOoB JI. W. MenaeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETIbHO-BOCCTAHOBHUTEIbHbBIC PEAKIIUH

[lepBble MOMBITKM KiaCCU(PUKALMKA XUMHUYECKHX 3JeMeHTOB. [lonsitue o
Ipynnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJbHBIE METALIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y THUJIPOKCUJIBI.

Ilepnonnueckuii 3akoH. [lepnoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas ©  JJIMHHOMepuoAHas  (OpMbI
[Tepnonnueckoit cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. leprnoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB INEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX siaep. HM3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTuKa XHMHYECKOIO
AJIEMEHTA 110 ero noyoxkeHuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX D3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO rPyIIaM U NepUuoaam.

3nauenue [lepnogunyeckoro 3axoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
IpaKJaHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJSIpHAas W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
IIpoueccsl OKnCAEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB U HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, TNPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBI  OKHUCINTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiiu pa3ioKeHUs, COeTUHEHUSA).

Mesicnpeomemmuoie cea3u



Peannzannst MeXNpeIMETHBIX CBS3€M NMpU WM3YUYEHHMH XHMHHM B 8 KIlacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO01me ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIH (PakKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJlu3, CHUHTE3, KiIaccuukanus, MepUOJAUYHOCTh, HaOJIOICHHE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJAHMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3MYECKUe BETUUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE31b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHUYeCKAasi peaKkusi

[Iepnognueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUU CBOICTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaiaus, Kaldblusi H HX
COCAMHEHU B COOTBETCTBUM C MOJIOXKEHUEM »3IJIEMEHTOB B Illepmoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanys XuMUuecKuX peakivii Mo pa3IunyHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIoBOMY 3 (deKTy, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuuyeckon peakiuu. [lonstne 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe 0 rOMOTre€HHBIX M TeTEePOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsaTne 0 XuMuyeckoM paBHoBecuu. DakTopswl,
BIIMAIONIME Ha CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIGKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBiieHue ypaBHECHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIA
3JIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUIECKON TUCCOUHUALNU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHMCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XUMU4ecKoil cBsi3u. CteneHs aucconnanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
NOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMI W COJEd B CBETE€ MPEJICTABICHUNA OO0 BIEKTPOIUTHUYECKOU
nucconnannu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB UM HEMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0opuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkiuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, MpolEecca AUCCOLMALUMUM KHUCIOT, WIEIOYEed U  COoJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEpPUANIOB), IMPOBEJACHHE  OIMbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKAHHMs  peakuuMid HOHHOrO  oOMeHa
(oOpa3oBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakluu pasiioKEeHHs, COCUHEHHsI), pACITIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIUHd Ha HOHBI, pEILICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTaJnibl U X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYecKHe CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJjopa
(B3aMMOJCIICTBUE C MeETaJUlaMH, HEMeTajulaMH, IMIeJo4yaMu). XJIOPOBOJOPO/I.
CosnsiHasg KHCIIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHUE, NMpuMeHeHue. [leiicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHu3M 4YeJjoBeKa. BakHeilune XJIopuabl U HX
HAXO0XJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u (u3NYECKUe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHBIE MOAU(PUKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHE, (HU3HUECKUE U
XUMUYeCcKue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucinoTta, (¢uU3NYECKHWE M XUMHYECKHE CBOiicTBa (oOmme Kak
IPEICTaBUTENA Kjacca KHCIOT W chenupuieckne). XHUMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUcIOThl. COJIM CEpHON KUCIIOThI, KAYECTBEHHAs pPEaKIUs Ha



cynbdar-uoH. Haxoxxnenue cepbl U €€ COCAMHEHUN B TPHUPOAE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpelbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHMs. A30T, PACHPOCTPAHEHHUE B IIPUPOJIE,
dusnueckne U XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(du3nyUecKre U XUMUYECKHUE CBOMCTBA, MOJydeHHe U npuMeHeHue. Coiau aMMOHus,
X Qu3nvecKre 1 XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHCIOTa, €€ TMoidy4yeHue, (PU3NYeCKue U XUMHYECKUE
cBOMCTBa (00IIMEe Kak TMPEACTABUTENsl Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MMHEpaJIbHBIX
ya00peHnil. XuMUYeCcKoe 3arps3HEeHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAHM, 3arps3HCHHWE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
ajutoTpornaeie Moaudukanuu Qocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaota, PU3MIECKUEC U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnoap3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OOPEHUN.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKkTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIJIEpOJ,  auIOTPOIHbIE
MoIu(pUKAlMK, PpPACIpOCTpaHEHHE B NpUpOJE, (PU3MUYECKHME U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJTyYeHUE W MPHUMEHEHHE. DKOJOTMYeCKHe MpOoOJIeMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a 1no0anbHOrO TOTEIJICHUS KIMMATa, IMapHUKOBBIN
addext. YronpHas KucioTa U €€ Coiu, UX (pU3ndecKue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W npumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHrne kapOOHATOB B OBITY, MEIULMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMUYECKUX BELIECTBaX KakK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KHUpax, OeJKax, yrieBojgax — U ux
pojii B KM3HM 4YeEJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMIOIY4YEHUE U
npumeHeHue. CoenuHEHHWs KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHMKaThl, UX HCIOJIb30BaHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHeliline cTpouTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEeMEHT, O0eToH, kene300eToH. [IpobraemMbl 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTEIBbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHUE 0Opa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
IIPOBEJICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TMPOTEKAHMsSI, ONBITHL, OTpaKalolue (QU3NYECKHEe M XHUMHUYECKHE CBOMICTBa
rajoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu XJOpPUAOB (TAJOTEHUIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COCIWHEHUSIMH  (BO3MOXKHO  HCITOJIb30BAHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyriMBaHUs caxapa Ioj AeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHHWE XUMHYECKUX CBOMICTB
pa30aBIEHHON CEPHOU KUCIOThI, MPOBEECHNE KaU€CTBEHHOW peaKIuu Ha cylbdat-
WOH W HaOJIOJeHWEe TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (HU3UYECKUMU
cBoiicTBaMu a3zora, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMAaTepUalioB), oOpa3aMu a30THBIX U (OChHOPHBIX yAOOpPEHUM, TOIyYeHUeE,
cobupaHue, paclio3HaBaHHME W M3y4YeHHE CBOMCTB aMMHaka, IPOBEJCHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IIPOTEKAHUsI, B3aMMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOW KHCIIOTHI C MEABIO
(BO3MOKHO VICIIOJIb30BAHUE BUJICOMATEPHUAIIOB), U3y4eHUE MOJEIIer
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTHBOTa3a, MOJydYeHHE, COOMpaHue, paclio3HABAaHUE M M3yUYCHHE
CBOWCTB YIJIEKHUCIIOTO Tra3a, MPOBEJCHUE KAaUeCTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMENH CUJIMKATHOM MPOMBIINUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUTBI U UX COCTMHEHUSD.

MeTausibl 1 UX COeIMHEHU S

OO6m1ast xapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUHU
ux nosioxkeHuss B llepumonmueckor cucreme xumuuyeckux snemeHros [, .
MenpaeneeBa u cTpoeHusi aToMoB. CTpoeHrne MeTajuioB. MeTtaminyeckas CBsI3b U
METAUIMYECKAS  KPUCTAUIMYECKAss  PEmETKA.  DJIEKTPOXUMUYECKHU Pl
HanpsDKeHUN MeTaiuoB. Ou3nyeckue U XUMUYECKHUe CBOMCTBA MeTaiioB. OOmue
CIOCOOBI TMOMy4YeHus: MeTauioB. [loHsATHE O KOPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3auuThl X OT Kopposud. CraBbel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle mMeTamibl: nonoxkeHue B llepuogmyeckonl cucreme XMMHYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXJEHHWE B MPUPOJE.
duznueckre U XMMUYECKHE CBOWMCTBA (Ha mpuMmepe HaTtpus U Kanusi). OKcuabl u



TUAPOKCUABl HAaTpust W Kanus. [IprMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIMHEHUM.

[[lenouyno3eMenbHblE METAJUIBI MAarHuid MW KalblMH: IIOJIOXKEHHE B
[lepuoanueckont cucrteme xumudeckux snemeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nyeckne 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseiliive coeauHeHUs Kaiblus (OKCUJ, THUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJroMUHUNA: TIOJI0)KEeHUE B [lepronueckor cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToma, HaxOXJcHHE B mpupoge. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKIECHHE B npupone. PuU3NUECKHE H
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (I1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMud METAJUIOB U CIUIAaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KalblMg W HATpusl C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCAa TOPEHUS KeEJI€3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IMHKA, Keje3a
(IT) u xene3za (I11), mexau (1), HabmrogeHNE W OMKMCaHKE MIPOIIECCOB OKpAITUBAHUS
IJJaMEHU MOHAMU HaTpusi, KaJlusl U Kaiblusid (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCUJA [IMHKA, PEHICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAOIIAaA cpeaa

Bemecrsa u Marepuansl B NOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyXKaloliehd cpenbl (mpeaenbHas JOoMyCTUMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMuu B pereHun 3KoJI0ruyecKux
npooseMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceazu



Peanuzanus MeXnpeaMeTHBIX CBs3€H NMpU M3YYEHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIC TMOHSATHSA: HAy4YHbIH (PakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEPUOJAUYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MapPHUKOBBIN
3¢ exT, TEXHONTOT S, MAaTEPHUAITBI.

dusznka: marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMbBI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JTUAJICKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIMYWHBI, SIUHUIIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, TIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: dortocunres, npixaHue, Omocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yA0OpEeHUsI, MUKPORJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbI, TOPHBIE MOPOBI,
M0JIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMs JIOCTHTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUHUCKUMU
COIIMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPUHSITHIMU B
oOmiecTBe MpaBUjaMHd M HOpPMamMH TIOBEIEHHUS U CHOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMATM3AIIUN O0YJIAFOIITIXCS.

JIn4HOCTHBIE  pE3yJbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX I[IEHHOCTHBIX OpUEHTAUMN U
pacIIMpEHnE ONbITa ACATEIBHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOIr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOILLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEOUI0, TOHUMAHUS 3HAYCHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BJIaAETh JOCTOBEPHON MH(pOpMmanuen o
NEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJbHBIX HOPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIENAOBATENbCKOM, TBOPYECKOM W APYyrMxX  BHAAX
JesITeIbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOH NEATEIbHOCTH MpU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1a4d, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpoliecce ATOM y4eOHOM JeATEeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEIECHHE M IIOCTyIIKM CBOMX TOBAPUILEW C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEICTBHUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW DPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIOLINE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAyYHOU KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUSl MPUPOJBI, B3aWMOCBS3SX YEIOBEKa C
IPUPOJIHOM CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOTUMBIC Ui OOBACHEHHUS HAOII0JAaeMBIX MPOIECCOB U SIBJICHHM,
MO03HABATENLHON, WH()OPMAIMOHHOW M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATypoOr, JOCTYITHBIMH TEXHUYECKUMHU CpEeACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K €aMOOOpa30BaHUIO, TMPOCKTHOW W  HMCCIEN0BATEIhCKOU
JESTELHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popMupoOBaHHSs KYJIbTYPbI 310POBbS:

OCO3HAHWE LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 *KWU3HMU, OCO3HAHWE TOCIEJICTBUN W
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3yUEHUIO TTpodeccuil U Tpyia pa3InyHOTO Po/Jia,
YBOXEHUE K TPYAy M pe3yJibTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIIEC Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYaJIbHOU TPACKTOPUU MPOJIOIKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHanbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaliTUPOBATHCS B TPOECCUOHATILHON Ccpeie;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTHYECKU IE€JIECOO00pa3HOEe OTHOIICHWE K MPHUPOAC KaK HCTOYHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOI0 U
O6e3omacHOro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
npaBuUJl 0€30MACHOTO MOBEJICHUSI P pabOTE C BEIIECTBAMU, a TAK)KE B CUTYaLIUSIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUH XUMHH, IS
pellieHus 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOJIHON Cpeo, Jisl TOBBIIICHUS
YPOBHSI  DKOJOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX MTPOOJEM U MyTeH MX pPElIeHUsT MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pE3yIbTATOB BBIACISIIOT 3HAYUMBIC JJIS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IIpEeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAy4YHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE NeUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHMIO M OCYIIECTBIEHUIO YYEOHOMU
NEeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUA

Ba3oBble Jioruueckue AeicTBHA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISITh UX XapaKTEPHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTHUSMH), UCIOJIb30BAThH
MOHATHS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHHUM, BEIOMpPATh OCHOBAHUS U
KpUTEPUU JUISl KIAaCCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIU,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, JE€AYKTUBHbBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B TIPOILECCE TMO3HAHUA TOHATUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ 3JEMEHTa), XuMuueckas ¢GopMmyia M YpaBHCHHE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 33724, ¢ YUETOM
ATUX MOJIENIbHBIX NPEICTAaBIICHUN BBISBISATh U XapaKTEpU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBbIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBIICHUSIX.

Ba3oBble ucciieqoBarejbLCcKue 1eHCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJigi (POPMHUPOBAHUS THUIOTE3BI IO
POBEPKE MPABIWILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHHE OMNbITa M0 IUIAHWUPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM IMPOBEAEHHOIO OMbITA, HCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOUpATh, AHAIU3UPOBATH U HUHTEPHPETUPOBATH HHGOPMALIUIO
pa3IMYHBIX BUJIOB U (OPM MIPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



yMEHUE TPUMEHSTh pa3Iu4yHble METObl U 3alpOChl MPU MOUCKE U OTOOpe
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTl UCHOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpeCTaBICHUS HHGOPMALIK U
WUTIOCTPUPOBATh pEIIaeMble 337a4d HECIOKHBIMU CXEMaMH, JharpammaMu,
apyrumu Gopmamu rpaduKu 1 UX KOMOWHAITUSIMU;

YMEHHE HCIOJb30BaTh U AaHAJNU3UPOBATh B IIpolecce Y4YeOHOH W
UCCJIeIOBATEIHLCKON JEATENHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAaHCIOPTa HAa COCTOSIHME OKpYyKaroued MNpUpoaHON
Cpenpbl.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YUeOHbIe 1eiCTBHA:

yMEHHMs 3aJlaBaTh BOIPOCHI (B XOJ¢ Juajgora W (WJIH) IUCKYCCHH) TIO
CylmiecTBy  obOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  TPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NEATENBHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI paboTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOIO MTPOEKTA);

yMEHUsI y4eOHOTro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COIJIACOBAaHUS
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEIECIeHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIE YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BIOUPATh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTAaBJISATh WIH KOPPEKTUPOBAThH
MPEIJIOKEHHBIM QITOPUTM  JEHUCTBUUA NPU BBINOJHEHUU 33JaHUM C YUYETOM
IOJyYEHUS! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEILECTBAX M PEaKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJYUYEHHOTO pe3yJibTaTa 3asBICHHOW IIENH, YMEHUE
UCII0JIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX peE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMon,
BBIICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMUCS Hay4yHbl€ 3HAHUSA, YMEHUS U CIOCOOBI



nedcTBUl, crnenuduueckue A IpeAMETHON  o0nactu  «XHUMHUS», BHUIBI
JNEATeIbHOCTH 1O  TOJYYEHHI0 HOBOIO  3HaHMsS, €ro HHTepIpeTalny,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonty oOydenus B 8 kiaacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PAacKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATEIHLHOCTh, CTEIEHb
OKUCJICHUS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMEUICHUs, peaKuu
oOMeHa, K30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIII0BON A((EKT peakiinm,
SAIpO aToMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, PaaNyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHas CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JOJs BEIIECTBa
(mpolLleHTHAs! KOHLIEHTPALMs) B PaCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHITHUH H
MIPUMEHSTh 3TU NOHATHUA IPU ONMCAHUY BEIECTB U UX MPEBPALLICHUMN;

* HCIOJB30BaTh XHMMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBJieHUs (opMmy
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpPEAENSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNpPEAeIEHHOMY KJIAcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbicha Ilepuogmueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANMYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMBbl XHMMHMYECKHX OJJIEMEHTOB: pa3auyaTh I[OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJBIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuomuueckass cucrtemMa XuMmudeckux siemeHToB [[. H.
MeHnpeneeBay € UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 001ee YUClIo dJIEKTPOHOB
U pacipeesieHUue UX Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIlICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOTO »3JeMeHTa 10 ¢dopmMyIie
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKinu;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCUu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLUHM, €CTECTBEHHO-HAYUYHbIE METOJbI
NO3HAHUSA — HAOJIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasIbHBIA U MBICJICHHBIN);

CIEIOBATh  MpaBWJaM  MOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7abopaTopHbIM 000pYy/IOBaHHWEM, a TaKXKe TMpaBHJIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIIOJHEHUIO
Ja00paTOPHBIX XHUMHYECKUX OINBITOB IO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOW JIOJEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJAUTH  XHUMHUYECKHE  SKCHEPUMEHTHl MO
pPacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanent, METUIIOPAHK U APYTHE).

K koHiry oOyueHusi B 9 kiacce npeMeTHbIC pe3yibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTb CMBICI OCHOBHBIX XWMHMYECKUX IOHATHUN: XUMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHUOH, IIPOCTOE BEILECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJIEHUS, XUMUYECKasd pEeaKUusi, XUMUYECKasl CBA3b, TEIUIOBOU 3P(PEeKT
peakuuy, MOJb, MOJSPHBIA  00BEM,  pacCTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAs IUCCOLMALMs, PEaKIMM HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HeoOpaTUMbIE pEaklMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAJUIMYECKAasT pEHIETKa, KOPpO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUWUH, TMPEeaeIbHO AOMyCTHUMas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TH NOHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAILICHUMH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUUYECKUX PEAKIINIA;

OTPEICIIATh BAJIGHTHOCTh M CTEIICHb OKHUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEOUHEHHHM 1o ¢opMylaM, BHJ XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAS, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PAacTBOpPAaX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIca [lepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnnunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HAaYCHHUs, KOTOpPhIE MMEIOTCA B IEPHOJUYSCKOW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
3JeMEeHTOB (cocTaB H  3apsj sApa, oOIlee YUCIO DJIEKTPOHOB U
pacmpenieieHue WX 10 JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MaJlblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIly W COCTaBYy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
L1EJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMEHa, ypaBHEHHUs pEaklMi, TMOATBEPKIAOIIUX CYIIECTBOBAHHUE
TCHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa ATHX PEaKIIni;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XMMUYECKHX TMPEBpPALICHUNH B pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JIOJIO BELIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOnoaTh  MpaBWia  MOJb30BAHMS ~ XMMHYECKOM  mOCyaoll U
7ab0paTOpHBIM  00OpPYJOBAaHWEM, a TaKXKe TMpaBWja OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMH IO BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIWH,  TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
Pa3TMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUS-,
uonua-, kKapbonat-, ¢ocdar-, CUIMKaT-, Cyiab(dar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JEATEITLHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlii0, BBISBICHUC
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHHUsI CBOWCTB BEIIECTB U
XUMUYCCKAX PEaKIUW, €CTeCTBCHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIICPUMEHT (peajbHBIM M
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3jeiioB Kontpoasnbie | Tpakraueckue (uudposrbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Paznen 1. [lepBoHayanbHble XUMHYECKHE MOHATHSA
XuMusS — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' [IPaAKTUYECKON https://m.edsoo.ru/7f41837¢
JIeITEIIbHOCTH YeIOBEKA
12 BemecTBa u xumuieckue 15 1 bubnuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. BaxkHeiilme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuoreka [IOK
' TTonsarue 00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o g 1 bubnuoreka [HIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsiTue 5 | | bu6mmoreka [IOK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI
2.4 HEOPTaHUYIECKHX 11 1 1 bubmorexa [IOK
' p . https://m.edsoo.ru/7f41837¢c
COCTMHCHUI
Hroro no pazneny 30




Paznea 3. llepnoanueckuii 3axon u [lepuoguyeckas cucrema xumndeckux 31eMmeHToB /. U. MenaeseeBa.

CTpOCHI/Ie aTOMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aknuu

[Tepuoauueckuii 3aKOH U
[Tepuoanueckas cuctema

bu6mmoreka [JOK
3.1 XUMHYECKHUX 3JIeMEHTOB /JI. 7
https://m.edsoo.ru/7f41837¢
N. Menneneesa. Ctpoenue
aToma
XuMHu4eckas CBA3b.

19 OKuCIUTENbHO- g bubmuoreka [JOK
BOCCTAaHOBHUTEIIHHBIC https://m.edsoo.ru/7f41837¢c
peakiuu

bu6mmoreka [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




9 KVIACC

KounyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aeiioB Kontpoasnbie | TpakTaueckue (mudposbie)
/| W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yrnyoieHue
1.1 3HAaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorexa HOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 Kkinacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
DIEeKTPONTUTHYECKAS
1.3 rccouranusa. XuMUYECKue 8 1 1 bubmorexa HOK
' g HHA- https://m.edsoo.ru/7f41a636
pEaKIUK B pacTBOpax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO6mias xapakTepucTuKa
bu6mmoreka [JOK
2.1 XUMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mras xapakTepucTuka
)9 XAMHUYECKHUX 3JIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1as xapakTepucTuka
bu6mmoreka [IOK
2.3 XUMHYECKUX 3JIEMEHTOB 7 1

VA-rpynmnsl. A3ot, hocdop

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




1 UX COCAUMHCHUA

OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB

bu6mmoreka [{OK

24 8
IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHUN U UX COCTUHEHUS
Hroro no pazaeny 25
Pa3znea 3. Merajjabl 1 MX COeTHHEHHS
Bbub6nunoreka [JOK
1 M 4
3 Obmpe cBolCTEA METALIOR https://m.edsoo.ru/7f41a636
39 Baxneiinmme MeTamibl B UX 16 bu6mmoreka [JOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3znen 4. Xumus u oxkpy:kamomas cpeaa
41 BemectBa u maTepuainsl B 3 bubmmoreka [JOK
’ JKU3HU 4EJI0OBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

[10 [IPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTBo yacos DIeKTPOHHBIE
Ne Tema ypoka Konrtpoubnbie | IIpakTnueckue ungponbie
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Posb xumuu B | 0 0 bubmuorexa [IOK
JKA3HHU JejoBeKa. Teia U BelmecTBa https://m.edsoo.ru/ff0d210c¢

) IlonsaTue o MeTomax NO3HAHUS B | 0 0 bu6mmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
IIpaxktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI | 0 1 bubnuoreka [IOK
oOpareHus ¢ 1a0opaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM)

4 YucTele BemecTBa 1 cMecH. CriocoObl 1 0 1 bubmuorexa [JOK
paszelieHusl cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK

a . p P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPCHHOU COJIH )»
bu6mmoreka [IOK
6 A 1 0 0
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
IT 1

7 POCTBIE U CIIOXKHBIE BEIIECTBA 0 0 httos://m.edsoo.ru/f0d2a6e

bu6mmoreka [JOK

8 A - 1 0 0

TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50

9 XUMHUYECKHUe FJIEMEHTHI. 3HAKH | 0 1 bubmuoreka [{OK

(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2be8




3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X eckas o a. BanenTtHoc
M A Gopuyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHOocuTeNbHAs aTOMHAs Macca. bubnunorexa [JOK
OTtHocuTenbHast MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas o1 XUMHYECKOT O bu6mmoreka [IOK
3JIEMEHTAa B COeIUHEHUU https://m.edsoo0.ru/ff0d350c
13 KomnnuectBo Bertectsa. Mouib. bub6mmorexa [JOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuoreka [{OK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy U ycioBUs IPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnuorexa [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4ecTBa, MacChl
17 BEILIECTBA 10 YPaBHEHUSIM bubmmorexa [IOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKLIUN
Knaccudukanus XuMruaecKux
18 €akUui (COeMHEHUS], PA3IOKEHUS Bubmmorexa LIOK
peaxtl A ds ’ https://m.edsoo.ru/ff0d3£34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHE U bubmmorexa [IOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
cUCTEeMaTu3aIus 3HAaHU I
20 KontponbHas pabora Nel o teme bubnuoreka [IOK
«BelecTBa U XUMHUYECKHUE PEAKLIMI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMech razos. CoctaB bubnuorexa [JOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

dusnueckue U XUMHUYECKHAE CBOMCTBA

bu6mmorexa [JOK

22
KHCIOPOA (peaKiiH OKHCIICH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoOblI Mosy4eHHs KUCI0po/ia B
23 71a00paTOPUH U TTPOMBIIIIICHHOCTH bubmorexa HOK
PATOPHITH TP ' hitps://m.edsoo.r/ff0d497a
[Ipumenenue kucnopoaa
TemoBoii 3¢ pexT xumuueckon
24 peaKIiu, TOHATHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TormmuBo (HeTh, YTOiIb K METaH).
25 3a HSHe}gI/Ie%;O?a ' a, CTIOCOOBI Zro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHUS
[IpaxTuyeckas padota Ne 3 o reme
26 «ITomydenne u cooupanue bubmmorexa [IOK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/Ia, U3YUEHUE €TO CBONCTBY»
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
)3 du3ndecKknue U XUMAYECKHE CBOMCTBA bubmuorexa [JOK
Bogopoa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 II
? OITHE O KHEJOTAx 1 CoMAx hitps://m.edso0.r/f0d50d2
30 CnocoOslI mosty4eHus BOA0poia B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
bu6mmoreka [{OK
31 «ITomydenue u coOupaHue Bo0poIa,

N3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4{42




ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [[OK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIECTBA ra3a o €ro H3BeCTHOM bubmmorera [TOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrancnenus 00EMOB ra3oB 110
34 aBHCHUIO PEaKIUM Ha OCHOBE bubmmorera [JOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH ra30B
15 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacrlmennsle 1 HeHACHIIIIEHHBIE bu6mmoreka [JOK
pactBopbl. MaccoBasi 10Jisl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuyeckas padora Ne 5 o reme
18 «IIpuroroBieHne pacTBOpoB € bubnuoreka [IOK
onpeAeNIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KontponbHas pabora Ne2 o reme bubnuoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccudUKaIus, bu6mmoreka [JOK
HOMEHKIAaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue u XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTepHBIX OKCHUIOB
42 OcHoBaHMSI: COCTaB, KJIaccu(DUKAIIHS, bu6mmoreka [{OK




HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, Bbu6morexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosnyueHne u XuMH4YecKkue CBOWCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébl: 01 ‘-I)CHI/DI XI/IMI/I‘-IZEKI/IG bubmmotera [JOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas pabota Ne 6. Perenue
47 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnunorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEMHECHUIN
43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O0600mIeHre U CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIACCUPUKAITUU
51 XUMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuonnueckuii 3aKOH U
5) Ilepronuyeckas cucrema bubmmorexa LIOK

XUMUUYECKUX 3jieMeHToB J[. 1.
MemneneeBa

https://m.edsoo.ru/00adasS2c




bu6mmoreka [JOK

>3 Heprozpt, rpyIIIL, MOATpYIIE! https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmorexa [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
Crpoenue 371eKTpOHHBIX 000JI0YEeK
55 aToOMOB 3J1IeMeHTOB [leproanueckoi bubmorexa HOK
https://m.edsoo.ru/00adabbe
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €r0 MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIEKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHUYECKHUX JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Horast xuwireckas coasb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMH4ecKast bubnnorexa [HOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnsipHas bubnuorexa [JOK
XAMUYECKast CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 CTemeH, okHCIeHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKkuCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK




https://m.edsoo.ru/00adb076

KontponsHas padora Ne4 o reme

bu6mmorexka [JOK
65 «Ctpoenue aroma. XUMHUYECKas 1 0 hits://m.edsoo ru/00adbA86
CBSI3bY»
66 PesepBHelit ypok. O6o01eHuEe U | 1 bubnunorexa [JOK
crucTeMaTu3auurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBurlit ypok. O600meHue 1 1 1 bubnuorexa HOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
68 Peseprubiil ypok. O60011eHNE U | 1 bubmmorexa [JOK
cHUCTEMaTU3allus 3HaHuH https://m.edsoo.ru/ff0d61¢c6
OBUIEE KOJIMYECTBO YACOB I10 68 20
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9 KVIACC

KoaunuecTBo 4acoB

DJIEeKTPOHHBIE
Ne nudgposbie
Tema ypoka Kontpousnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Ieproanueckuii 3aK0H.
| [lepuonnueckast cucrema | 0 0 bub6nuorexa [IOK
XUMHYECKHX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
) M3MCHEHUH CBOMCTB | 0 0 bu6mmorexka [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 0 0 Bubmmorexa LIOK
P https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
Buasl xumMudeckoil cBs3U U
4 THUIIBI KPUCTATIIMYECKHUX 1 0 0 bubmmorexa [JOK
.. P https://m.edsoo.ru/00adbac6
pemeTox
KonTponsHas padora Nel o
teMe «lloBTOopeHue n
5 yri1yOJieHHe 3HAaHUH 1 1 0
OCHOBHBIX pa3JIesioB Kypca 8
KJ1accay
Krnaccudukanus XumMuaeckux
. bubmuoreka [{OK
6 peakuuii o pa3IuyHbIM 1 0 0

npU3HaKaMm

https://m.edsoo.ru/00adbcb0




[TonsiTue o ckopocTu
XUMHYECKOW PEAKLUH.

bu6nmoreka [JOK

! IloHsiTE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHSIX
[TonsiTE O XUMUYECKOM
paBHOBecuu. DakTOpHI,

2 BIIUSIIOIINE HA CKOPOCTh bubnmoreka [JOK
XUMHUYECKON PEAKLUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHYECKOTO
paBHOBECHS

9 OxuciuTenpHo- bubnunorexa LIOK
BOCCTAHOBUTEIJIBHBIC PEAKIINT https://m.edsoo.ru/00adcade
Teopus dAEKTPOIUTUYECKON

10 mucconuanyu. CUIbHBIE U bubmmorexa [IOK

https://m.edsoo.ru/00adcd68
cJ1a0ble ANEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT
Y OCHOBAHUU B CBETE
12 npeJcTaBIeHUN 00 Buommorexa LIOK

. https://m.edsoo.ru/00add5d8
BJIEKTPOJIUTHYECKON
JUCCOLMALIU
XUMHUYECKUE CBOWCTBA CONEN

13 B CBETE MPECTABICHUN 00 bubmuoreka LIOK
3JIEKTPOIUTHYECKON https://m.edsoo.ru/00add8b2
JUCCOLMALUU

14 [TonsiTue o ruaponuse conen buGnnorexa [IOK

https://m.edsoo.ru/00add9d4




O06o00611IEHE U

bubmuoreka [{OK

15
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00addd12
[IpakTuueckas pabora No 1.
16 «PelleHie bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAIIbHBIX 33]1aU»
Kontponbnas padota Ne2 mo
17 TeMe «DJIEKTPOIIUTUYECKAs bubnuoreka [IOK
nucconmanusg. XUMHUIYECKUE https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»
OO6m1as xapakTepucTuKa
18 rajloreHOB. X UMHUYCCKHE bubmmorera [JOK
. ) https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpUMEpE XJIopa
XmopoBogopoa. ComnsiHast
19 KHCJIOTa, XUMHYECKHE bub6mnoreka [IOK
CBOICTBA, MOJTYYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o
20 teMe «llonmyuenue conssHon bubnuorexa [JOK
KHUCIIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
)1 XUMHYECKHUX PEAKIUi, €Cln bu6morexa [JOK
OJIMH W3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE
2 OO6mras xapakTepucTuka bubnmorexa [JOK
aneMeHTOB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
7 AnnotpornHsle MOAR(pUKAIUN bubnuoreka [IOK

cepbl. Haxoxnenue cepol u €€

https://m.edsoo.ru/00ade64a




COEMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoaopoJi, CTpOCHHE,

24 ¢u3nyeckue 1 XUMHUYECKHUE bubmmorexa LHOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas

25 KHCIIOTa, PU3HUYECKHE U bubnuoreka [IOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKiuu,

JIeXKAIIe B OCHOBE
HPOMBIIIJIEHHOTO CI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
Y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Brruncnenue maccoBoil 101U bubmuorexa [JOK
BBIXOJIa IPOAYKTA pEaKLuU https://m.edsoo.ru/00adec8a
OO6mias xapakTepucTuKa
31eMeHTOB VA-rpynmsl. A30T,

28 aCIpOCTPaHCHUE B IPUPOL bubnmorexa [IOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
¢bu3nyeckue 1 XUMHYECKHUE
CBOICTBA
AmMMuak, ero pusnyeckue u

29 XAMHUYECKHUE CBOMCTBA bubmorexa OK

’ https://m.eds00.ru/00adf004
MOJIy4YEHUE U TPUMEHEHUE
30 [IpakTuueckas pa6ora Ne 3 o bubnuotexa [JOK

TEMC ((HOJ'Iy"IeHI/IC aMMUJakKa,

https://m.eds00.1ru/00adf180




HU3y4YEHUE Er0 CBOMCTB)

A30THas KuCIoTa, e

bu6mmoreka [IOK

31 (1)14331%01(1/1@ 1 XHMITTECKHE https://m.edso0.ru/00adf306
CBOMCTBa
Hcnonb3oBaHue HUTPATOB U
coJiell aMMOHUS B KaYECTBE

1 MUHEPATBHBIX YI00PECHHIA. bubnuorexa [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYXKaroIleH Cpeabl
COC/IMHEHUSIMU a30Ta
docdop. Oxcua pochopa (V)

13 u GocdopHas KucoTa, bub6nuorexa [IOK
¢u3nyeckue 1 XUMHYECKHUE https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJYy4YECHUE
Hcnonws3zoBanne GocdaToB B

34 KaueCTBE MUHEPAIIBHBIX bubnuorexa [IOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOTHOM cpeabl hocharamu
VYrnepon, pacnpocTpaHeHue B

35 npnpgne, g)mnzecxrl)/le u Bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKCTBA
Oxkcuppl yriaepoaa, ux
(u3nueckrue u XUMHUYECKUE
36 CBOMCTBA. DKOJIOTMYECKUE Bubnmorexa [IOK
https://m.edsoo.ru/00adfebe
po0OJIeMbl, CBSI3aHHBIE C
okcuaom yriepoaa (IV)
37 YronbHasg KUCI0Ta U €€ COU bubmmorexa [TOK

https://m.edsoo.ru/00ae006c




[IpaxTuyeckas padora Ne 4 o
teme "[lonydenne

bu6mroreka [JOK
38 YTJIEKUCIIOTO ra3a.
https://m.edsoo.ru/00ae027¢
KauectBenHnas peakuus Ha
KapOoHaT-uoH"
[TepBoHauanbHBIC TOHATHS 00
bu6mmoreka [JOK
39 OpPraHUYECKUX BEIIECTBAX KaK
https://m.edsoo.ru/00ae054e
0 COCIMHEHUAX yTIepo/ia
. bubmuoreka [JOK
40 Kpemuuii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[IpaxkTuyeckas padora Ne 5.
Pemenne
41 JKCIIEPUMEHTAJIBHBIX 3334 110 buommorexa LIOK
N https://m.edsoo.ru/00ae0bf2
TeMe «BakHelmme
HEMETAJIJIBI M UX COCTUHCHUS
KonTtponsHas padora Ne3 mo
. bubmuoreka [JOK
42 TeMe «Baxkaenmme
https://m.edsoo.ru/00aec0el8
HEMETAJIJIBI M UX COCTUHCHUS
OO01as xapakTepuCcTHKa
XUMHYECKHUX IIIEMEHTOB —
MeTaiuIoB. Merannnueckas
bubmmorexa [JOK
43 CBS3b U METaJTHUYECKas
. https://m.edsoo.ru/00ael03e
KpUCTAJUIMYECKasl pelIéTKa.
dusnyeckue cBOMCTBA
METaJIOB
XuMHU4YecKre CBOMCTBA
44 METAaJLJIOB. bu6mmoreka [JOK

DNEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

https://m.edsoo.ru/00ael1156




O061u11e cnocoObl MOTyYSHHS
MeTaioB. CILIaBhI.
Brruncnenus no ypaBHEHUAM

bu6mmorexa [JOK

45
XUMUYECKHUX PEAKLNN, ECITU https://m.edsoo.ru/00ael156
OJIMH U3 PEAreHTOB COACPIKUT
pUMeCcH
46 [TonsTre o koppo3uu bubnuorexa [IOK
METAJUIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
Llenouneie MeTans: https://m.edsoo.ru/00ae14b2
43 OKcHbI U THIPOKCHUIBI bubnmorexa [JOK
HaTpuUs U Kanus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENBHBIE METATIIBI bubmuoreka [JOK
— KanbLIUHi M MarHui https://m.edsoo.ru/00aelSe8
50 Baxwueiime coenuHeHUs bu6mmoreka [JOK
KaJIbIUsI https://m.edsoo.ru/00ael5e8
51 0O000meHue u
cUCTeMaTU3alus 3HaHuH
5 JKECTKOCTh BOJBI U CIOCOOBI bu6mmoreka [JOK
€€ ycTpaHEeHUs https://m.edsoo.ru/00ae1886
[Ipaktuueckas padora Ne 6 o
53 teme "JKECTKOCTh BOIBI U bubmorexa HOK
. 8 " https://m.edsoo.ru/00aclae8
METO/Ibl €€ yCTpaHEHUS
bubmuoreka [{OK
54 Ao i
HHOMIHIH https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOiCTBa bubnuoreka LIOK
OKCHJIa U TUAPOKCHUAA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [{OK




https://m.edsoo.ru/00ae1d86

OKCI/IIIBI, TUAPOKCHUABI U COJIU

bu6mmoreka [JOK

57
xenesa (I1) u xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O0001enue u
cucTeMaTu3alus 3HaHui
[IpakTrueckas padora Ne 7.
Pemenne
59 SKCIEPUMEHTAIbHBIX 3a7a4 I10 bubmmorexa IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BakHenme MeTalIbl U
UX COEINHEHUIY
Brruncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIUMU, ECIH
OJIMH U3 PEareHTOB JaH B
60 H36LITKeIi/IJ1H COJIEPKUAT bubmmorexa [IOK
p https://m.edsoo.ru/00ael1750
IpuMecH. BerancieHus
MacCOBOH JOJIM BBIXOJIa
MPOAYKTa peaKIuu
61 O000mmenue u
cucTeMaTu3alus 3HaHuH
KonTponsHas padora Ne4 o
62 TeMme «Baxkuelinme MeTaiibl 1
HUX COEIUHEHUIY
BemectBa u matepuasl B
. bubmuotexa [JOK
63 IIOBCEIHEBHOM KU3HU
https://m.edsoo.ru/00ae3£50
JeJ0BeKa
64 XHUMHUYECKOE 3arpsA3HEHUE bubmmoreka [JOK
OKpYXaloIlei cpeaspl https://m.edsoo.ru/00ae4270
65 Posp xumum B penieHnn bubnmorexa [JOK




9KOJIOTUYECKUX MPOoOIIeM

https://m.edsoo.ru/00ae4270

66 PesepBuslit ypok. O6o0mieHme | 1 bubnuoreka [JOK
U CUCTEMAaTH3alis 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O600m11ieHue | 0 bubmuorexa [IOK
U cUCTEMAaTu3allis 3HaHu! https://m.edsoo.ru/00adb33¢c
68 PesepBusblit ypok. O000mmenue | 0 bubnuoreka [IOK
Y CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB 68 16
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienuer
» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Brenurenannsichttp://www.chemnet.ru ['azera « XuMus» u cailT aisg yaurens « 51
Uy Ha YPOK XUMU)

http://him.1september.ru Enunas xomnexuust [{IOP: IIlpeameTnas kosekius
«XUMHUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
skcriepuMeHThl: xumus. Komnekuus Poccuiickoro o0iieo0pa3oBaTenbsHOTO
nopraia

http://experiment.edu.ru AJIXMUMUK: cairt JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas onumIiraia MKOJIbHUKOB [0 XUMUU

http://chem.rusolymp.ru Opranudeckas Xumusi: JEKTPOHHBIA YICOHUK IS



CpPEIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: STEKTPOHHBIA yIEOHUK
http://www hemi.nsu.ru OTKpBITBII KOJIEMK: XUMUS
http://www.chemistry.ru JluctaHuinoHHas! OTMMITHA/(A TIO XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHbIA MPOEKT
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