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HOACHUTEJBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJIEHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OcCHOBe eaepanbHOll paboyeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEMIUHU MPENnoAaBaHusi y4eOHOro npeamMera « XuMush»
B 00pa3oBatenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEIACTABICHHE O IENsIX, OOIel CcTpaTeruu
oOy4eHHsi, BOCHHUTAHUS U PA3BUTHUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE PEeIMETHOE coJiepKaHue,
IpeaycCMaTpUBaET paclpeesieHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazielnaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENCT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COZIepKaHMUS, PEKOMEHyEMYIO
MOCJIEI0OBATEIbHOCTh  U3YYEHHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro IMpoiiecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU —MpeaMera  Jiis
peanuzaiu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIET0 00pa3oBaHMs, a Takke TPeOOBaHMA K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENBbHON JEATEILHOCTH O0O0YyYarolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PCHUS
oOydJaromierocsi, ero MnpejcTaBiIeHU O MaTepUaTLHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XUMHEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOU, SHEPrEeTUUYECKOM,
MUTICBON M SKOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumum:

CIOCOOCTBYET  peaiu3alldd  BO3MOXKHOCTEM  JJiE  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  Y4eOHOW JESTENbHOCTH,
AKCIIEPUMEHTANILHBIX W HCCIIEOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM )XKM3HH, TaK U B MPO(HECCUOHAIBHOM IS TEIHHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €UMHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH O0YYarOIINXCS;



CrocoOCTBYET (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B YKOJOTHYECKOE
o0pa3oBaHUE 00yYAOUTUXCSI.

JlanHbie HampaBlieHUS B OOYYECHHH XWMHH OOCCIEYHBAIOTCS CHETU(PUKON
colepkaHusi  y4eOHOrOo  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecku
aZanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKU XMMUU Ha ONpPEAeNEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MpOrpamMMbl MO XUMUU C(OPMHUPOBaAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyueHuro. ColiepkaHu€ CKIIAJbIBAETCS U3 CUCTEMBbI
MIOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl M0 MPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuomnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeacTaBleHUH 00 DIEKTPOTUTHYCCKON IHUCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKW OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XMMAYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHON NpPUPOJbl, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHIO U
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM MPOUCXOJUT C MPHUBICUCHUEM
3HAHUI W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpyKaroIHuid MUp»,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHUH XUMHUHU TNPOUCXOAUT (POopMUpOBaHME 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKOU
NEATEBHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaya y4yeOHOrO MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaKHEUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHHIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHMM K HAyYHbBIM METOJaM I[IO3HAHHMS TIPU HW3YUYEHUU BEIIECTB U
XUMUYECKUX PeaKIui, B (GOPMUPOBAHWH M PA3BUTUU ITO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWH B Y4YEOHO-IIO3HABATEIIBHOW M Yy4eOHO-UCCIEI0BATEIbCKON
JESTETPHOCTH, OCBOCHMHM TPAaBWJI OE30MacHOTO OOpaIlieHWss C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUSI BaXKHOE
3HaUY€HHUE MPUOOPENTH TaKUE 1ENH, KaK:

— (opMHpoBaHME HWHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YEeHUS HA CHUCTEMAaTHYECKOE MPUOOILIECHHE
oOydJarouuxcsi K CaMOCTOATEIbHON I103HABATEIIbHON JNI€ATEIbHOCTH, HAy4YHbIM
METOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrnieyeHne yCIOBHM, CITOCOOCTBYIONMUX MPUOOPETEHUIO 00YyJaArOITUMUCS
OMbITa Pa3HOOOPA3HOU NESITENHHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MUMEIOIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB JACSITEIBHOCTH;

— ((dopmupoBanre oOmEeld (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOILIET0 MHpA, UCIOJIb3Ysl 3HAHUS U OIBIT, MOJTYYEHHbIE MPU HU3YUYEHUU
XUMUH, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B TTOBCETHEBHOW KU3HU U
TPYAOBOM JEATENBHOCTH;

— ¢opmupoBaHHe Yy OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMA,
MOHUMAHHS LIEHHOCTH XUMHWYECKUX 3HAHUW [ BBIPAOOTKH HKOJOTHUECKHU
IIEJIeCO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIENISIX
COXpPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOIIEH MPUPOIHOMN CpEbL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHsS  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIs M HANPABJICHHOCTU JAJTbHEUIIErO
o0yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIECHHBIX JUISI M3YYEHUS XHUMHU Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3zoBanusi, coctapisgeT 136 yacoB: B 8 kinacce — 68 4acoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

ITepBoHaya/ibHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CnocoOsI pa3jeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbhl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajleHTHOCT aTOMOB XHUMHUYECKHUX DIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aToMHas Macca.
OtHOocuTenbHasE MOJIEKYJISIpHAst Macca. MaccoBasi JOJIsI XUMHYECKOTO 3JIEMEHTA B
COEMHECHUM.

KomnuectBo BemecTBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAUHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

DU3NYECKNE U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ MpU3HaKHU.
3aK0H COXpAaHEHHsSI MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYJ0H, MpaBHIiaMu pabOThl B J1abopaTopuu U
npuéMamMu 00pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAaHUEM, U3YUCHUE U OMUCAHUE
¢bu3nueckux CBOMCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOJACHUE
¢busnueckux (ITJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIUS BOJBI) U XUMHUYECKHX (FOpPEHHE CBEUU, MPOKAIUBAHUE
MEJITHOM MPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTOM) sIBJICHUN, HAOII0/ICHUE U
OMMUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu nHarpeBanum, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (pUiIbTPOBaHUE,
BBITIApUBAaHUE, JUCTUIUISAIMUA, XpoMaTorpadus, mpoBeJeHNEe OYUCTKU MOBAPEHHON
comy, HaONIOJEHUE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHME MOJEJIE MOJIEKYII
(ImrapocTepKHEBbIX ).

BaxHeiilne npeacTaBuTeId HEOPraHM4eCKUX BellecTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelecTBO. Haxoxnmenue kucimopoma B Tpupojae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenue kucimopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B JabOpaTopud W TPOMBIINUIEHHOCTH. Kpyrosopor
KHCJIOpoa B ipupojie. O30H — ajuioTponHas MoAu(puKaIus 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.

Bonmopon — »snemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npuposie, ¢GU3MYECKME U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosnyyeHus. Kucnorsl u conm.

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

Odusnueckne cBoucTBa BOoAbl. Boma kak pacrteBopurens.  PacTBOpEI
HacpilieHHble ¥ HEHACBIIEHHbIE PACTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose U B KHU3HHU 4enoBeKka. KpyroBopot BOAbl B IpUpOAE.
3arps3HeHne NpUupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcuapl. Knaccuduxarms
OKCUJIOB:  cosieoOpa3yiolue (OCHOBHBIE, KHUCIOTHbIe, aMQpOTEepHbIE) U
HeconeoOpaszyronme. Homenknatypa oxcuoB. Dusnyueckue U XUMHUYECKHUE
CBOMCTBA OKCHUIOB. [lonmyuenune okcuaos.

OcHnoBanusa. Knaccubukanuss ocHoBaHWM: IETOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. DPU3NYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccupukanusa kucnor. Homenknatypa xuciot. Ousznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydeHnue KUCIOT.

Comu. Homenknatypa cosneil. @U3nyecKkue U XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eHeTnueckas CBsI3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yXe, MOIYyUYCHHE,
cobupaHue, paclio3HaBaHME W H3yYEHUE CBOMCTB KHCIIOpOJa, HAOIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H© YCIOBUS BO3HUKHOBCHUS W
npekpaiieHus TropeHus (moxkapa), O3HAKOMJIEHHME ¢ oOpa3laMu OKCHIOB U
OMHCAaHUE HX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pACIO3HABAHHUE M H3YUYCHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMojeicTBUe Bojgopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEepUaNIOB), HAOIOeHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHME OCOOCHHOCTEW pPACTBOPEHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyieM ©  KaJibllMeM) (BO3MOXHO HCIIOJB30BaHUE BHUIEOMATEpPUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaAO0JII0/ICHNE U3MEHEHUS OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3ydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCIIOT € METaJllaMH, PEAKUUH HEUTpaTu3aliu, IOJIYyYEHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUla JPYyIMM H3 pacTBOpa COJM, peLICHUe
OKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «Baxnenmmue KiaacChl HEOPraHMYECKHUX
COCIMHEHUN).

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

[lepBble TOMBITKM KiAcCUPUKALMKU XUMHUYECKHX 3JeMeHTOB. [lonstue o
IpyNnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METALIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUIBI
Y THUJIPOKCHUJIBI.

Ilepunonnueckuii 3akoH. [lepnonnueckas cucteMa XUMUYECKUX DIEMEHTOB /.
U. MengeneeBa.  KopoTkonepuonHas u  JUIMHHOmMepuoAHas  (OpMbI
[Tepnonnueckoit cucrembl xumudeckux sneMeHToB /. M. Menneneesa. leprnoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
Ilepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyoxkeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 0 rPyIIaM U NEpUoaaMm.

3nauenue [lepnogmyeckoro 3axoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BuTHs Haykh M npaktuku. . M. MenneneeB — yd€Hslii u
IpaKJaHUH.

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

Crenenp  okuciieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIpoueccsl OKnCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3lOB BEIIECTB METAIUIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCUIA LHHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, TNPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLIIMX — NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakinu pa3ioKeHUs, COeTUHEHUSA).

Mesicnpeomemmuoie cea3u



Peann3zanust MeXNpeAMETHBIX CBS3€M NMpPU WM3YUYEHHMM XHMHHM B 8 KIlacce
OCYILIECTBIISIETCS Ye€pe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAYYHBIH (akKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJlu3, CHUHTE3, Kilaccuukanus, MepUuoJAUYHOCTh, HaOIIOIECHHE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJHUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3MyYecKue BETUUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThl, 3BE31b1, COTHIIE.

buonorus: porocunres, apixanue, obuocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBO U XUMHUYeECKAasi peaKkuusi

[Iepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kaluus, Kalablusid M HX
COEAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3IJIEMEHTOB B Illepmoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHX
pPELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHbIM KJaccaM HEOPraHUYEeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMUuuecKuX peakivii Mo pa3IundHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeruioBoMYy 3¢ (deKTy, 1Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XMUMHUYECKHX JJIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuuyeckon peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 rOMOTre€HHBIX U TeTEepPOreHHBIX
peakuusx. [loustue o karanuse. [loHsTne 0 XuMruyeckoM paBHoBecuu. DakTopswl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBieHue ypaBHECHUI



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

Teopus ANEKTPONUTUIECKON TUCCOUHUALNU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHp Aucconuanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
IOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMI W COJEHd B CBETE€ MPEJICTABICHUNA OO0 BIEKTPOJIUTHUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJI0opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOLMALUMUM KHUCIOT, WIEIOYEed U  COoJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEpPHUANIOB), IMPOBEJACHHE  OIMbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKAHHMs  peakuuMid  HOHHOIO  oOMeHa
(oOpazoBaHme oOcajka, BBIJICIICHHE Ta3a, OOpa30BaHWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHUs), PACITIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIIECHUE
AKCINIEPUMEHTAIIBHBIX 3a/1a4.

HeMeTaJibl U MX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYecKHe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHYECKME CBOWCTBA Ha MpUMeEpe  XJjopa
(B3aMMOJICIICTBUE C METaJUlaMHM, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
CosnsiHasg KHCIIOTa, XUMUYECKHWE CBOMCTBA, IMOJydYeHHE, NMpuMeHeHue. [leiicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OpPraHu3M 4YeJjoBeKa. BakHeilne XJIopuabl U HX
HAXO0XJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHune u (u3NYECKUe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOA U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHE, (HU3HUECKUE U
XUMUYeCKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (¢uU3NYECKHWE M XUMHYECKHE CBOiicTBa (oOmme Kak
IPEICTaBUTENA Kjacca KHCIOT W chenuduieckne). XHUMHUYECKHE pPEaKIuu,
JeXallde B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kucioThl. CoJIM CEpHON KUCIIOThI, KAYECTBEHHAs pPeaKIus Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUH B TPHUPOAE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpefbl COEAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHMs. A30T, PAaCHpPOCTPAHEHHUE B IPUPOJIE,
dbusnueckne 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(¢u3nyUecKre 1 XUMUYECKHUE CBOMCTBA, OJyYeHHe U npuMeHeHue. Coiau aMMOHus,
X Qu3nvecKre 1 XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHUCIOTa, €€ ToJyuyeHHe, (PU3NYECKue U XUMHUYECKUe
cBOMCcTBa (00IIMEe Kak TMPEACTABUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MMHEpaJIbHBIX
ya00peHnil. XuMUYeCcKoe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAH, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
ajutoTpornaeie Momudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnoap3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKWUCIEHUS.  YTJIEpOJ,  auIOTPOIHbIE
MoIu(UKALMK, PpPAcCIpOCTpaHEHHE B NPUPOJE, (PU3MUECKHME U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJyYeHUE W TMPHUMEHEHHE. DKOJOTHYeCKHe MpOoOJIeMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumote3a mmo0anbHOTO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
s dext. YronpHas KucioTa U €€ Coiu, UX (pU3ndecKkue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W npuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHUA 00 OPraHMUYECKUX BEUIECTBaX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, He)PTb),
OPOAYKThl MX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: KHUPax, OeIKax, yrieBojgax — U ux
pojii B OKM3HM YEJNOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHME CBOWCTBA, IMOIYYEHUE U
npumenenue. CoenuHeHHs KpeMHUs B mpupoge. OOmue mpencTaBieHus o0
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHiMKaThl, UX HCMIOJIb30BaHUE B
ObITY, B IPOMBIIIUICHHOCTU. BakHeliline CTpoUTeNbHbIE MaTepHalbl: KEpPAMHKA,



CTEKJIO, IIEeMEHT, O0eTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMoJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUATIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4YeHUE OOpa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
IIPOBE/ICHNE KAaYeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHUE MPU3HAKOB
UX TMPOTEKAHMsSI, ONBITHL, OTpaKalolue (QU3NYECKHUEe M XHUMHYECKHE CBOMICTBa
raJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOR),
O3HaKOMJIeHHE ¢ oOpa3namMu XJOpUAOB (TAJIOTEHUOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COCIWHEHUSIMH  (BO3MOXKHO  HCITOJIb30BAHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyriMBaHUs caxapa Ioj AeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH W HaOJIOJeHWE TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (DU3UYECKUMU
cBoiicTBaMu a3zora, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCITOJIb30BAHUE
BUJICOMATEepUalioB), oOpa3aMu a30THBIX M (OChHOPHBIX yAOOpEHUMN, MOIyUYeHHUE,
cobupaHue, paclio3HaBaHWE W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEJCHUE
KAUEeCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX MIPOTEKAHUsI, B3aMMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOW KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJICOMATEPHUAIIOB), W3y4EeHUE MOJEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM TNPOTHBOTa3a, MOJydYeHHE, COOMpaHne, pacliO3HABAHUE M M3yYCHHE
CBOWMCTB YIJIEKHUCIIOTO Tra3a, MPOBEJCHUE KAaUeCTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMENH CHJIMKATHOM MPOMBIINUICHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUIBI U UX COCTMHEHUSD.

MeTausibl 1 X COeIMHEHU S

OO6m1ast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuogmueckor cucreme xumuuyeckux ssemeHros [[. .
MenpeneeBa u cTpoeHusi aToMoOB. CTpoeHHE MeTajuioB. MeTtamnyeckas CBSI3b U
METAUIMYECKAS  KPUCTAUIMYECKAss  PEmETKA.  DIEKTPOXUMUYECKHU  psl
HANPsHDKCHUH MeTaiuioB. Ou3nyeckne U XUMUYECKHUe CBOMCTBA MeTaiioB. OOmue
CIOoCOOBI TMOMy4YeHUs: MeTawioB. [loHsATHE O KOPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3auuThl X OT Kopposud. CriaBbel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[llenounsie mMeTamnel: nonoxeHue B llepuogmyeckoil cucremMe XMMHYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznueckre U XMMUYECKHE CBOWCTBA (Ha mpumepe HaTtpus U kanus). OKcuabl u



TUAPOKCUABl HAaTpus W Kainus. [IpruMeHeHHe MIEeNTOYHBIX METAUIOB U HX
COE€IMHEHU.

[[lenouyno3eMenbHble METAJUIbl MAarHMid MW KalblMH: IIOJIOXKEHHE B
[lepuoanueckoit cucrteme xumudeckux snemeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pusnyeckne 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseillive coeauHEHUs Kaiblus (OKCUJ, THUIPOKCHA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHUN: TIOJI0)KEeHUE B [lepronueckor cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToma, HaxXOXJACHHE B mpupoge. duszndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKIECHHE B npupone. PuU3MUECKHE H
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHUIBI U conn kene3a (I1) u xxenesa
(ITI), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMud METAIOB U CIUIAaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
Kalbld W HaATpUsl C BOJOM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCAa TOPEHUS KeEJI€3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, LIMHKA, Keje3a
(IT) u xene3za (II1), mexau (1), HabmrogeHNE W OoMKMCaHKE MIPOIIECCOB OKpAITUBAHUS
MJJaMEHU MOHAMU HATpusi, KaJlus U Kaiblusid (BO3MOXHO HCIIOJb30BAHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenne
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAOIIa"A cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
UCIIOIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyXKaloliehd cpenbl (mpeaenbHas JOoMyCTUMast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMuu B permieHun 3KoJI0ruuecKux
npooseMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Mescnpeomemmnuie cea3u



Peanuzanus MeXnpeaMeTHBIX CBs3€H NMpU M3yYeHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS Ye€pe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIC TMOHSATHSA: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMS, TEePUOJAUYHOCTh, HaOII0ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBICHUE, MapPHUKOBBIMA
3¢ (exT, TEXHOIOTHS, MAaTEPHUAITBI.

dusznka: marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMbBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JTUAJCKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIMYWHBI, SIUHUIIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, TIAHETHI, 3BE3bI, COJIHIIE.

buonorusi: dorocunHres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yA0OpEeHUsl, MUKPOJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



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

JINUHOCTHBLIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COIIMOKYJIBTYPHBIMM UM JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPUHSITHIMU B
oOmiecTBe mMpaBuUjaMd M HOpPMamH TIOBEJIEHUS W CHOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMATM3AIIUN O0YJIAFOIITIXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX I[IEHHOCTHBIX OpUEHTAUMN U
paclIMpEeHUE OMbITA IESITETbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LIECHHOCTHOI'0 OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HAaydyHOMY HACJEOUI0, TIOHUMAaHMS 3HAYEHUS XUMHYECKOM HAayKu B JKH3HU
COBPEMEHHOr0 OOIEeCTBA, CIOCOOHOCTH BJIAaAETh JOCTOBEPHON MH(pOpManuen o
MEPEJIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax W MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUIN B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOHMCCIEA0BATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
JESTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBIIOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpoliecce ATOM y4eOHOM JIEeATEeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE W IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABIIAIOILINE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aUMOCBS3SX YEIIOBEKA C
IPUPOJIHOM CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAONIOAACMBIX TMPOIECCOB U SIBIICHUMA,
MO03HABATENFHON, WH()OPMAIMOHHOW M YHUTATEIBCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPaTypor, JOCTYITHBIMH TEXHUYECKUMHU CpEeACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOW W  HMCCIENOBATEIhCKOU
NESITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHSI OOy4YeHUS B
JIaJIbHCUIIIEM;

4) popMupoBaHKs KYJIbTYPbI 310POBbS:

OCO3HAaHWE LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 KWU3HMU, OCO3HAHWE TOCIEJICTBUN W
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3yUEHUIO TTpodeccuii U Tpyia pa3inyHOTO Po/Jia,
YBOXEHUE K TPYAYy M pe3yJibTaTaM TPYJIOBOM JEATEILHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIIPUMEHEHHUSI TMPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYaJIbHOU TPACKTOPUU MPOJIOIKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCrenHon npodeccnoHanbHON NeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B TPOeCCUOHATILHON Ccpeie;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKU IE€JIECOO0pa3HOE OTHOIICHWE K MPHUPOAC KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOIO U
Oe3omacHOro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuil 0E€30MaCHOTO MOBEJICHUSI PU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
pelleHus 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOJIHON Cpeno, /sl OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MNPOOJEM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMETHBIX pE3yJabTATOB BBIACISIIOT 3HAYUMBIC JJIS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOpHs,
IPUHITAI, TUTIOTE3a, (HaKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IIpPEAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE NeUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHWIO M OCYILIECTBICHUIO Y4YEOHOMU
NEeATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Ba3oBble Jioruyeckue AeicTBHA:

YMEHHUSI HCIMOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBIC] XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbIC
NpPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTHUSMH), UCMIOJIb30BAThH
MOHATHS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHMS U
KpUTEpUU JUISl KIAaCCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, JEAYKTUBHbBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B TIPOIllECCe TMO3HAHUA TOHATUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JE€MEHTa), XuMuueckas ¢GopMmyia W YpaBHCHHE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YUETOM
ATUX MOJIENIbHBIX NPEICTaBICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEAKIIUMT,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBbIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBble ucciieqoBarejLbCKue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHNE ONbITa M0 IUIAHWUPOBAHUIO, OpPraHU3allMM W TIPOBEJICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJeIaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMALIIIO
pa3IMUHBIX BUJIOB U (OPM MPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHHWBATH IMPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



YMEHHME MPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (OpMY IpeACTaBICHNUsS HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu Gopmamu rpaduKu 1 UX KOMOWHAIUSIMU;

YMEHHE UCIOJb30BaTh U AaHAJNU3UPOBAaThb B IIpolecce Y4YeOHOH W
UCCIIEIOBATEIbCKOM N1€ATENbHOCTH MH(MOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYyKaroued NpUpoaHON
Cpelpbl.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YUeOHbIe 1eiCTBHA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WiId) JTUCKYCCHM) IIO
CyLIECTBY  0OCyXJaeMoil  TeMmbl, (OpPMYJIHPOBATH  CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEAJI0KEHHON 3a/1auu;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IMO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 10 UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00CyXeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYpPMBbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OINpEICICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

Peryi1siTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIe AeHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeNbHOCTh, BIOUPATh Hanbosee 3PpPeKkTUBHBIE CITOCOOBI pelIeHusl yUeOHbIX U
NO3HABATENBHBIX 337a4, CaMOCTOSTEIbHO COCTAaBJIATh WJIH KOPPEKTUPOBAThH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YUYETOM
IOJyYEHUS] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIECTBAX M PEaKIMSIX,
OLICHMBATb COOTBETCTBUE IIOJIYYEHHOTO pE3ysbTaTa 3asBJICHHON LU, YMEHUE
UCII0JIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPeE3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIbHOrO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHONM pabouell mporpamMmon,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUecKkue A IpeAMETHON o0nactu  «XHUMUS», BHUIBI
JEATeIbHOCTH 1O  TOJYYEHHI0 HOBOIO  3HaHMS, €ro HHTepIpeTalny,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATECIHHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
oOMeHa, K30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIIIOBON A((EKT peakiinm,
SAIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, PaaAnyC
aToMa, XUMHUYECKasi CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBas JOJs BEIIECTBa
(mpolLleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUHA U
IPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUY BEIECTB U UX MPEBPALLICHUM;

e HCNOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBjieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpPEeAeIEHHOMY KJIAcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANMYECKONM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUs1, 3aKOHA ABOTrajipo;

e ONUCHIBATH M XapakTepuszoBaTh TaOIMuHyr0 Qopmy Ilepuoguyeckoit
CUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OOJBIIFE TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumoguueckas cucTtemMa XuMmudeckux diaemeHnToB [J[. H.
MeHnpeneeBay € UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij slpa, 00Iee Yuciio dJIEKTPOHOB
U pacipeaesieHUue UX Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YKCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

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

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KaU4€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MaccChl
BEIIIECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO »3JeMeHTa 10 ¢dopmMyIe
COEAMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEeaKInu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON NEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCUu(UKaIuio,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €CTECTBEHHO-HAYUYHbIE METO/bI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasbHBIM U MBICIICHHBIN );

CIEIOBATh  MpaBWJaM  MOJIb30BAHHUS ~ XMMHYECKOW  TOCYAOM U
7abopaToOpHBIM  000pYy/IOBaHHEM, a TakKXKe TMpaBHIaM OOpalIeHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIIOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX ONBITOB IO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTh M TMPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanent, METUIIOPAHK U APYTHE).

K koHiry oOyueHusi B 9 kjacce npeMeTHbIC pe3ybTaThl HA 0230BOM ypPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTb CMBICI OCHOBHBIX XWMHMYECKUX IOHATHUN: XWMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHUOH, IIPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas pEeaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P(PEeKT
peakuuy, MOJb, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAs IUCCOLMALMsA, PEaKIMU HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HeoOpaTUMbIE pEaklMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCJIEHHE U  BOCCTAHOBJIEHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT pEHIETKa, KOPpO3Usl METaJlIoB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOW pEaKUWUH, TMPEeAeIbHO AOMyCTHMas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBICHHUS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUUYECKUX PEAKIINIA;

ONPEICIISATh BAJIGHTHOCTh M CTEIICHb OKUCIIECHUSI XUMUYECKUX JIEMEHTORB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEOUHEHHHM 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAS, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PAacTBOPAaX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAHHWE: OIKCHIBATH W XapaKTepU30BaTh
Tabnnunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynna)», wmanble u OoOJblIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpPbIE WMEIOTCA B TMEPUOJUYECKONW Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
3JeMEHTOB (cocTaB M 3apsj  sApa, o0OIlee YUCIO DJIEKTPOHOB U
pacrmpejielieHue HMX MO0 DJIEKTPOHHBIM CJO0sIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MallblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
IeJI0uel M COJIeH, MOTHBIE U COKPAIIEHHBIC YPaBHEHHUS PEAKIMil HOHHOTO



oOMeHa, ypaBHEHHUs pEaklMi, TMOATBEPKIAIOIINX CYyIIECTBOBAHUE
TCHETUYECKOM CBS3HM MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIaCCOB;
pacKpeIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX — PEaAKITUI
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH MPOTEKaHUS XMMUYECKHX TMPEBpPALICHUNH B pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOrO0 »dJeMeHTa 10 ¢opmyIe
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINU;

coOnoaTh  MpaBWia  MOJb30BAHMS ~ XMMHYECKOM  mOCyaol U
7a060paTOpHBEIM  00OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIHUH,  TOATBEPKIAIOIMINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kapbonat-, ¢ocdar-, cuIMKaT-, Cyiabhar-, TUIPOKCUI-HOHBI,
KaTUOHbl aMMOHHUS U HMOHBI HM3YUYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIlN MBICTUTEIIBHON JEATeTLHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi M3Y4YEHHUsI CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUW, €CTeCTBCHHO-HAyYHBIE METOAbl TO3HAHUS —
HAOJIFIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, JKCICPUMEHT (peajbHBIM MU
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3ae/ioB Kontpoasnbie | TpakTaueckue (uudposrbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Paznen 1. [lepBonayanbHble XUMHYECKHE MOHATHSA
XuMus — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' IIPaKTUYECKON https://m.edsoo.ru/7f41837¢
JeITEIIbHOCTH YeIOBEKA
12 BemecTBa u xumuieckue 15 1 bubmuoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. BaxkHeiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuorexa [IOK
' TTonsarue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o g 1 bubnuoreka [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI
2.4 HEOPTaHUYIECKHX 11 1 1 buGmorera [IOK
' p . https://m.edsoo.ru/7f41837¢c
COCTMHCHUI
Hroro no pazaeny 30




Paznean 3. llepnoanueckuii 3axon n [lepuoguyeckas cucrema xumnideckux 31emeHToB /. U. Menneneena.

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

[Tepuoauueckuii 3aKOH U
[Iepuoanueckas cuctema

bu6mmoreka [JOK
3.1 XUMHYECKHUX 3JIeMEHTOB /JI. 7
https://m.edsoo.ru/7f41837¢
N. Menpneneesa. Ctpoenue
aToma
XuMHu4eckas CBS3b.

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

bu6nmoreka [JOK
Hroro no pasaeiy 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

KouunyecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aeiioB Kontpoasnbie | TpakTaueckue (mudgposrbie)
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue u yrnyonaeHue
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
DIEeKTPOUTHYECKAs
1.3 rccouuranusa. XuMUYECKue 8 1 1 bubmorexa HOK
' g HHA- https://m.edsoo.ru/7f41a636
pEaKIUM B pacTBOpax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl ¥ UX cOeITMHEHUS
OO6mas xapakTepucTuKa
bu6mmorexa [JOK
2.1 XUMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorenst
OO6m1as xapakTepucTuka
)9 XAMHUYECKHUX 3JIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as xapakTepucTuka
bu6mmoreka [IOK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, pocdop

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




1 UX COCAUMHCHUA

OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB

bu6mmoreka [JOK

24 8
IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHUN U UX COCTUHEHUS
Hroro no pazaeny 25
Pa3znea 3. Merasabl 1 MX COeTMHEHHS
bu6nunoreka [JOK
1 M 4
3 Obmpe cBolCTEA METALIOR https://m.edsoo.ru/7f41a636
39 Baxneiinmme MeTamibl B UX 16 bu6moreka [JOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasznen 4. Xumus u okpy:kamomas cpeaa
41 BemectBa u maTepuansl B 3 bubnmoreka [JOK
’ JKU3HM 4EJI0OBEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

10 [TIPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kouun4yecTBo yacos DJIeKTPOHHBIE
Ne Tema ypoka Konrtpoubnsie | IIpakTnueckue Hara uHpponnie
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [Ipenmer xumuu. Ponb xumuu B | bu6mmoreka [IOK
JKA3HHU JeJIoBeKa. Teja U BelecTBa https://m.edsoo.ru/ff0d210c
) [TonsiTue 0 MeTogax Mo3HAHUS B | bubmmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[IpaxkTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U PUEMBI | bubnuoreka [IOK
oOpaiteHus ¢ 1a0opaTOPHBIM https://m.edsoo.ru/ff0d23de
000pyT0BaHUEM
4 YucTele BemecTBa 1 cMecH. CriocoOsbl 1 bubnuoreka [JOK
paszelieHusl cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo0.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJM)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubmuorexka [JOK
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnoXxXHBIE BELIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
YJAPHOE Y https://m.edso0.ny/f0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6nuoreka [IOK

10 X eckas (o a. BanenTtHoc
M A Gopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTtHOocuTeNbHAs aTOMHAs Macca. bubnmnoreka HOK
OTtHocuTenbHast MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas o1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTAa B COeIUHEHUU https://m.edsoo0.ru/ff0d350c
13 KomnmuectBo Bertectsa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUE U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy U yciI0BUs IPOTCKAHUS bubnunoreka IIOK
XUMHYECKUX PEAKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmuoteka [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubmorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHYECKUX PeaKIui
Knaccudukanus XuMruaecKux
18 €aKIil (COeIMHEHUS, PA3I0KECHUS bubmorexa HOK
peaxtl A ds ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O000IICHHE 1 bubmmorexa [JOK
t AT Hf https://m.edsoo.ru/ff0d40c4
cUCTEeMaTu3aIus 3HaHU I
20 KontponbHas pabora Nel no teme bubnuoreka [IOK
«BellecTBa U XUMUYECKHE PEAKLIMI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMech razos. CoctaB bu6mmoreka [IOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448¢




npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA

but6mmoreka [JOK

22
KHCII0POA (peaKiiH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoOblI Mosy4eHus KUCI0po/ia B
23 71a00paTOPUN U TTPOMBIIIIICHHOCTH bubmorexa [IOK
PATOPHITH TP ' https://m.edsoo.ny/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 peaKIiu, OHATHE O bubnuoreka [JOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
Tormmueo (HeTh, YTOJIb K METaH).
25 3a HSHe}gI/Ie(i;O?a ' a, CTIOCOOBI Zro bubmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PEOTBPALICHUS
[IpaxTuyeckast padota Ne 3 o reme
26 «ITomydenne u cooupanme bubmorexa [TOK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJIa, U3YYCHUE €TO CBONCTBY»
7 Bonopon — anemeHT u npocroe bu6nuoreka [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
)3 du3ndecKknue U XUMAYECKHE CBOMCTBA bubnuoreka [JOK
Bogopoa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
2 II
7 O O KHETOTAx 1 COTAx https://m.edsoo.ny/f0d50d2
30 CniocoOslI mosty4eHus BOA0poia B bu6muoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITomydenue u coOupaHue BOI0poa,

HN3YUCHHUC €TO CBOMCTB»

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




ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA ra3a o €ro H3BeCTHOM bubmorexa [OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brerancnenus 00EMOB ra3oB 110
34 aBHCHHIO PEaKIUM Ha OCHOBE Bubmorexa TIOK
yp "p H . https://m.edso0.1ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 ®u3nuecKue U1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacrlmennsie 1 HeHACHIILIEHHBIE bu6nuoreka [IOK
pactBOpbl. MaccoBasi 0J1sl BEIIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuyeckas padora Ne 5 o reme
18 «IIpuroroBieHne pacTBOpOB € bu6nuoreka [IOK
onpeAeNEHHON MacCOBOM J101eH https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBAY
39 KonrtpomnbHast pabora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccudUKaIus, bu6mmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue u XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664¢
aM(OTEepHBIX OKCHUIOB
42 OcHoBaHMsI: COCTaB, KJIacCU(DUKAIIHS, bubmuoreka [JOK




HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca

[Tonydyenue nu XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XxuMn4yeckue cBOWCTBa bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOébl: 10T ‘-I)CHI/DI XHMHquKHe bubmorexa [TOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 JKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME bu6muoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN
43 I'enernueckas cBA3b MEKIY KilacCaMH bu6mmoreka [{IOK
HEOPraHUYECKUX COCIUHEHNN https://m.edsoo.ru/00ad9a50
49 O06001eHre u cucTeMaTU3aIus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonrtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe MOMBITKY KIACCUPUKAITUU
51 XMMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIINax CXOTHBIX AJIEMEHTOB
[Iepronnueckuii 3aKOH U
5) IIepuoauueckas cucrema bubnuoreka [IOK

XUMUYECKUX 3jiemeHToB 1. 1.
Meneneena

https://m.edsoo.ru/00adas2¢c




bubnuoreka [JOK

>3 Heprozpt, rpyIIIL, MOATpYIIE! https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COoCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
Crpoenue 31eKTPOHHBIX 000JI0YEeK
55 aToMOB 3J1eMeHTOB [leproanueckoi bubmorexa HOK
https://m.edsoo.ru/00ada6be
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €r0 MOJIOKEHHUIO B bubmnoreka [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, II€1aror 1 https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATETLHOCTh ATOMOB bu6muoteka [{IOK
XUMHUYECKHUX JIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
> Horast xiireckas coisb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMH4ecKast bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnsipas bubnmoreka [JOK
XAMUYECKast CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeMeHb OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmmoreka [JOK




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

Kontponsnas padora Ne4 o reme

65 C X 1 bubmuorexa [JOK
(- TPOCHHE ATOMA. AHMHHCCKas https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHelit ypok. O6o01IeHHE U ) bubnmnorexka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBurlit ypok. O600meHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011ieHue u | bu6mmoreka [JOK
cUCTEeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoaunuecTBo 4acoB

DJIEKTPOHHBIE
Ne ara udpoBbIe
Tema ypoka Kontpouasnsie | IIpakTnueckue A uHpp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypchl
[Ieproanueckuii 3aK0H.
| [lepuoauueckast cucrema | bub6nuorexa [IOK
XUMHYECKHX 31eMeHToB Jl. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
) M3MCHEHHUH CBOMCTB | bu6mmoreka [JOK
XUMHYECKHX DJIEMECHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
P https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
Buasl xumMudeckoil cBs3U U
4 THUIIBI KPUCTAIUIMYECKUX 1 bubmmorera [JOK
.. P https://m.edsoo.ru/00adbac6
pemeTox
KonTponsHas padora Nel o
teMe «lloBTOopeHue u
5 yriIyOJieHHe 3HAaHUH 1 1
OCHOBHBIX pa3JIesioB Kypca 8
KJIaccay
Knaccudukanus XuMuaeckux
6 €aKIUH 110 Pa3IUnUYHBIM 1 Eubmiorexa OK
p p https://m.edsoo.ru/00adbcb0
MpU3HaKaM




[TonsiTue o ckopocTu
XUMHYECKON PEAKIUU.

bu6mmoreka [JOK

! ITonsiTE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHSIX
[TonsiTHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,

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

9 OxuciuTensHo- bubnunorexa LIOK
BOCCTAHOBUTEJIBHBIC PEAKIIUT https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTUYECKON

10 mucconuanyu. CUIbHBIE U bubmmorexa [IOK

https://m.edsoo.ru/00adcd68
ci1a0ble SJIEKTPOITUTHI

11 HoHHbIe ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT
Y OCHOBAHMUU B CBETE
12 npescTaBlIeHUN 00 Bubmmorexa LIOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUIECKON
JUCCOLUAlIU
XUMHUYECKUE CBOWCTBA CONEN

13 B CBETE MPECTABICHUN 00 bubnuorexa LIOK
3JIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JUCCOLUALUU

14 [TonsiTue o ruaponuse conen bubnnorexa [IOK

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




O06o0061IEHE U

bubmuoreka [{OK

15
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PelleHe but6mmoreka [IOK
https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAIIbHBIX 33]1aU»
Kontposnbnas padota Ne2 o
17 TeMe «DJIEKTPOIIUTUYECKAs bu6nuoreka [IOK
nucconuanusg. XUMHUUECKUE https://m.edsoo.ru/00addecO
peaKIu B PaCTBOPAX»
OO6m1as xapakTepucTuka
18 rajoreHoB. XMMHUUYECKHE bubmorexa HOK
. ) https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpUMEpE XJopa
XmopoBogopoa. ComnsiHast
19 KHUCIIOTa, XUMUYECKHUE bu6mmoreka [JOK
CBOMCTBA, MOJIyYEHHE, https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTuueckas pabora Ne 2 o
20 teMe «llomyyenue conmssHon bubmmorexa [JOK
KHUCIIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brraucnenus mo ypaBHEHUSIM
)1 XUMHYECKHUX PEAKIUi, €Cln bu6morexa [JOK
OJIMH W3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
H30BITKE
2 OO6mras xapakTepucTuka bubnmoreka [JOK
aneMeHTOB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
7 AnnorpornHsle MOAR(pUKAIUN bubnuorexa [IOK

cepbl. Haxoxnenue cepol u €€

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




COEIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoaopoJi, CTpOCHHE,

24 ¢du3nyeckue 1 XUMHYECKHUE bubmmorexa LOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas

25 KHCIIOTa, PU3HUECKHE U bu6nuoreka [IOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PeaKIuu,

JIeXKaIIe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIIe Cpeabl
COCIMHEHUSIMU CEPBI

7 Breruncnenue maccoBoil 101U bubmuoreka [{OK
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 buomorexa OK

’ https://m.eds00.ru/00adf004
MOJIyYEHUE U TPUMEHEHUE
30 [IpakTuueckas padora Ne 3 o bubnuorexa [JOK

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

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




HU3y4YEHUE Er0 CBOMCTB)

A30THas KuCIIoTa, e

31 (bu3mYecKre U XUMUYECKHE brbmorexa OK
. https://m.edsoo0.ru/00adf306
CBOMCTBa
Hcnonb3oBaHue HUTPATOB U
COJIE aMMOHHS B KAYECTBE

1 MUHEPATBHBIX YI00PEHHIA. bu6nuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroIleH Cpeabl
COCIMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V)

13 u pocdopHas KucIoTa, bu6muorexa [IOK
¢bu3nyeckue 1 XUMHYECKHUE https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJYyYCHUE
Hcnonws3zoBanne GocdaToB B

34 KaueCTBE MUHEPAIIBHBIX bu6nuorexa [IOK
ynoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
IPUPOTHOM cpeabl hocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 npnpgne, E)I/BI/II:IGCKII)/IC u Bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKCTBA
Oxkcunpl yriaepoaa, ux
(u3nueckre u XUMHUYECKUE
36 CBOMCTBA. DKOJIOTMYECKUE Bubnmorexa [IOK
https://m.edsoo.ru/00adfebe
poOJIeMbl, CBSI3aHHBIE C
okcuaom yriepoaa (IV)
37 YronbHasg KUCIOTa U €€ COU bubmmorexa [TOK

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




[IpaxTuyeckas padora Ne 4 o
teme "[lonyuenne

bu6mmoreka [JOK
38 YTJIEKUCIIOTO ra3a.
https://m.edsoo.ru/00ae027¢
KauectBenHnas peakuus Ha
KapOoHaT-uoH"
[TepBoHauanbHBIC TOHATHS 00
bu6mroreka [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK
https://m.edsoo.ru/00ac054¢
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 buomorexa LIOK
N https://m.edsoo.ru/00ae0bf2
TeMe «BakHelmme
HEMETAJIJIBI M UX COCTUHCHUS
KonTtponsHas padora Ne3 mo
. bubmuoreka [JOK
42 TeMe «Bakaenmme
https://m.edsoo.ru/00ae0el8
HEMETAJIJIBI M UX COCTUHCHUS
OO01as xapakTepucTHKa
XAMUYCCKHUX DJIEMECHTOB —
MeTaiuioB. Merannndueckas
bu6mmorexa [JOK
43 CBSI3b U METAJTHUYECKAas
. https://m.edsoo.ru/00ael03e
KpUCTAJUIMYECKasl peIIETKa.
dusnyeckue cBOMCTBA
METaJNIOB
XnMH4YecKre CBOMCTBA
44 METAaJLJIOB. bu6mmoreka [JOK

DIEKTPOXUMUYECKUN P
HaIpsKEHUN METalJIOB

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




O61u11e cnocoObl MOTyYSHHS
MeTaioB. CILIaBhI.
Brruncnenus no ypaBHeHUAM

bu6mmorexa [JOK

45
XUMUYECKHUX PEAKLNN, ECITU https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COACPIKUT
puMecH
46 [TonsiTre o koppo3uu bubnuorexa LIOK
METAJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
Llenoureie MeTans: https://m.edsoo.ru/00ae14b2
43 OKcHabl U THIPOKCHUIBI bubnmoreka [JOK
HaTpUs U Kanus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METATIIBI bubmuorexa [{OK
— KalbLIUH{ M MarHuit https://m.edsoo.ru/00aelS5e8
50 Baxwueiime coenuHeHUs bu6mmoreka [IOK
KaJIbIUsI https://m.edsoo.ru/00ael5e8
51 0O000meHne 1
CHUCTeMaTU3allus 3HaHUH
5 JKECTKOCTh BOJBI U CIOCOOBI bu6mmoreka [JOK
€€ ycTpaHeHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o
53 teme "JKECTKOCTh BOIBI U bubmorexa HOK
.. A " https://m.edsoo.ru/00aelae8
METO/Ibl €€ YCTpaHEHUS
bubnuoreka [{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 [JOK




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

OKCI/IIIBI, TUAPOKCUABI U COJINU

bu6mmoreka [JOK

57
xenesa (I1) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06o0611IEHE U
cucTeMaTu3alus 3HaHui
[IpakTrueckas padora Ne 7.
Pemenne
59 3KCIEPUMEHTAIbHBIX 3a7a4 I10 bubmmorexa TTIOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHenme MeTaUIbl U
UX COEINHEHUI
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKLUHU, ECIH
OJIMH U3 PEareHTOB JaH B
60 H36LITKeIi/IJ1H COJIEPKUAT bubmmorexa [IOK
p https://m.edsoo.ru/00ael1750
puMecu. BerancieHus
MacCOBOH JOJIM BBIXOJIa
MPOAYKTa peaKIuu
61 O06o0061IEeHE U
cucTeMaTu3alus 3HaHuH
KonTponsHas padora Ne4 o
62 TeMme «BakHelinme MeTaiibl 1
HUX COEIUHEHUI
BemectBa u matepualsl B
. bubnuorexa [JOK
63 IIOBCEIHEBHOM KU3HU
https://m.edsoo.ru/00ae3f50
JeJ0BeKa Ottps.//m.cds00.ru/UVacs oY
64 XHUMHUYECKOE 3arpsA3HEHUE bubmmoreka [JOK
OKpYXaloIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Posb xumum B penieHnn bubmmorexa [JOK




9KOJIOTUYECKUX MPOOIIeM

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

66 PesepBuslit ypok. O600meHue | bubnuorexa [IOK
A CUCTEMAaTH3alus 3HaHUH https://m.edso0.ru/00ae0d0a
67 PesepsHblil ypok. O60011eHMe | bubmuorexa [IOK
U cUCTEMAaTH3allis 3HaHu! https://m.edsoo.ru/00adb33¢c
68 PesepHblit ypok. O0001menue 1 bubnuorexa [IOK
Y CHCTEMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

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

AxnnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuit-OI"OC-0cHOBHOTO-00111er0-00pa30BaHMS. -

Metoauueckoe-nocooue-ais-yunrens.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
UHTEPHET

Beeaurenannsiehttp://www.chemnet.ru ['azera « Xumus» u callT s yuurens « 51
Uy Ha YPOK XUMHUI

http://him.1september.ru Enunas komnexuus LIOP: [IpeamerHast KomieKus
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4YHBIC
skcriepuMeHThl: xumus. Kommeknust Poccniickoro o0mieo0pa3oBaTeasHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii



http://www alhimik.ru Becepoccuiickast omuMnuaga mKoJIbHUKOB M0 XUMUH
http://chem.rusolymp.ru Opranudeckasi XUMHs: JJIEKTPOHHBIN YUYCOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBINA yUeOHUK






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 203213900564843355954824568531281433305066908351
Bnageney Kopedesa Onbra lOpbesHa

OeicTevTened C08.10.2024 no 08.10.2025



http://www.tcpdf.org

		2024-10-29T11:29:43+0500




