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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJ€HA HA OCHOBE TpeOOBaHMM K pe3yJlbTaTaM OCBOCHHUSI OCHOBHOM
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO 0O0IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe (eaepasbHOM pabodeil MporpamMMmsl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETOJIaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsI»
B 00pa3oBaTeNbHbBIX OpraHuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu Aa€T NpPEACTABICHUE O IENsIX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEJCTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE IpEAMETHOE COJIEpKaHue,
npeaycCMaTpuBaET pPacHpele/ieHHe €ro MmO KiaccaM M CTPYKTYpUpOBaHUE MO
pazgenaM M TeMaM NOPOrpaMMbl IO XHMHUH, ONPEACNSET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEILHOCTh ~ M3YUYEHUSI XUMHUM C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Yy4eOHOro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YalolUXCs, OMNpeaeseT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TaKke TPeOOBaHHUM K
pe3ynbTaTaM OO0y4YeHHs] XUMUU Ha YPOBHE IIeJield U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEILHON JESITEIbHOCTH OOYyYaromerocsi M0 OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHH CIYXUT OCHOBOM i (OpPMHPOBAHUS MHUPOBO33PEHHS
oOy4aromierocsi, €ro MpeCTaBICHUI 0 MaTEPUATLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OpMHUpPYEMbIE XHMHEH MpEICTaBICHUS O B3aUMOIIPEBPAIICHHIX
HHEPrurd M 00 SBOJIOLMHU BEHIECTB B MPUPOJAE, O MyTSIX PEIICHUS TIIOOAIBbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, DHEPTETHYCCKOM,
MUIIEBOM U HKOJIOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM JUIsi ~ CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSATEIBHOW  y4eOHOW  JesATEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HUCCIEJOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM )XM3HU, TaK M B MPOPECCUOHATBHON JEATEIHHOCTH;

3HAKOMHUT CO CHenu(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIS/1a HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B GOpMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOLIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOU BKJIaJl B IKOJOTHUECKOE
oOpa3zoBaHuEe 00YyUYaIOIINXCS.

JlanHble HampaBiieHUs B OOY4YEHMM XMMHHM OOECIEYUBAIOTCS CHEUU(UKOM
COJIepKaHMsl ~ y4eOHOTO  TpeAMeTa, KOTOpPbIA  SABJSIETCS  MEJarormuecKu
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTare e
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI OPUECHTHUPOBAH HA
OCBOCHHE OOYYAIOIIUMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHUN XUMUH, OCHOB
HEOPraHMYeCKOM XMMHH M HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX TOHSTUH
OpraHUYeCKOM XUMUH.

Crpyktypa coiepkaHusi MpOrpaMMbl MO0 XUMUU CHOPMUPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxona k e€ mzydeHuto. ColepkaHue CKIAJbIBACTCS U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUH O XUMUYECKON
peakiuu. OO0e O3TU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl IO TPUHIIUITY
MOCJICIOBATEIILHOTO PA3BUTHS 3HAHHI HAa OCHOBE TCOPETUUECKHUX TPEACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /1. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHHUH aTOMa U XUMUYECKOU CBS3H;

— TpeicTaBiIeHUN 00 BIEKTPOJUTHYECKOM AMCCOLMAllMA BEIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PAcCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K JApPYrOMY, BBITIOJNHSS (YHKIIUU OOBSICHEHUS M IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TOJIy4eHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHHMEe TMporpaMMbl IO XHMHH  CIOCOOCTBYeT  (hOpPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUYECKOW COCTABIISIONIEN HAYYHOW KapTHHBI MUPaA B JIOTHKE
e€ CHUCTEeMHOW MpUPOJAbI, LIEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
MeToJaM TO3HaHHWS B Hayke. M3ydeHHe XWMHHM MPOUCXOAHUT C MPHUBICYECHUEM
3HAHMM W3 PaHEe W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpYKaIOMMUA MUPY,
«buonorus. 5-7 knacce» U «duzuka. 7 Kiacey.

[Ipy w3ydyeHMH XUMUU TPOUCXOTUT (GOPMHUPOBAHWE 3HAHUNA OCHOB
XUMHUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO TpeaMeTra COCTOMT B (OPMHUPOBAHUU CUCTEMBI XMUMHYECKUX
3HAHUM — Ba)KHEHIIUX (PaKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKCHUM,
JOCTYMHBIX 0000IEHUI MUPOBO33PEHUECKOI0 XapaKkTepa, sA3blka HayKH, B



npuoOIIeHN K HayyHbIM METOAaM TO3HAHWsS TpH H3YUYEHUH BEUIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUH M PA3BUTHU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHHH B Yy4eOHO-MO3HABATEIBbHOM M Yy4eOHO-HCCIIEI0BATENbCKON
JEeSATENbHOCTH, OCBOCHHMM NpaBWJI 0OE€30IaCHOTO OOpallleHHs ¢ BEUIeCTBaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4eHUH XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHUe LI, KaK:

— (¢GopMUpOBaHHWE WHTEIJIEKTYalbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY TPUHSTHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HHU;

— HampaBJICHHOCTh OOYy4YeHHsT Ha CHUCTEMaTHYeCKOe MPHUOOIICHHE
Oo0yJarommMxcss K CaMOCTOATEIbHOW ITO3HABATEIBHOW JEATEIHHOCTH, HAyYHBIM
METOZaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yciaoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OIbITa Pa3HOOOPa3HOW MACSITENHPHOCTH, TO3HAHHWS W CAMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETEHIINI), MMEIONIUX YHUBEPCAIHLHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTCIHHOCTH;

— (¢opmupoBaHue o00med (QYHKIMOHAIBHOM M €CTECTBEHHO-HAay4HOM
IrPaMOTHOCTH, B TOM YHCJE€ YMEHUH OOBIACHATH U OLCHUBATh SBJICHUS
OKpY’KaloIllero MHpa, MUCIOJIb3ys 3HAHWSI M ONBIT, NOJyYEHHBIE NPU H3YyUYEHUU
XMMHUH, TPUMEHATh MX MpPU PpPEUIeHUMH NpoOJieM B IOBCEIHEBHOM JKM3HM U
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y O0OydalooIUXCs TyMaHUCTUYECKUX OTHOLICHHH,
INOHUMAHUSl LEHHOCTH XUMHUYECKHX 3HAHMM I BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBENEHUS B OBITY M TPYIOBOH JEATEIBHOCTH B MLEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAlUMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHHMIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uuCIO 4YacoB, OTBEAEHHBIX [UISI M3YYEHUs] XUMUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaBisieT 136 gacos: B 8 kiacce — 68 "acoB (2
yaca B Hezelo), B 9 kimacce — 68 yacoB (2 yaca B HE/ICITIO).



COAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B )KU3HU 4YEIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. DuU3NUECKUE CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsATHe 0 MeTO/axX MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3eneHus cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpoCThIe U CIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs aTOMHasi Macca.
OtHocHuTENbHAS MOJEKYJsipHAd Macca. MaccoBasi 071 XUMUYECKOTO JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonisipHas macca. B3anmMocCBsI3b KOJIWYECTBA,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacu€tel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnuecKkue U XUMHUYECKUE SBICHUS. XUMUYECKasl peakius U e€ MPU3HAKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeCKue ypaBHeHHs. Knaccudukarms
XUMHYECKUX PEaKIMi (COeTMHEHMS, pa3lI0KEeHHs, 3aMeIleHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, MpaBuiiaMu paboThl B JabOpaToOpuu M
npuéMamMu obpaieHus: ¢ 1abopaTopHbIM 000PYJOBaHUEM, U3YyUEHUE U OMHCAHHE
bU3MYECKUX CBOWCTB OOpa3loB HEOPTaHMYECKHUX BEIIECTB, HAOIIOJICHUE
¢usnueckux (TUIaBjIeHUE BOCKA, TasHUE JbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIEHUE U KOHAEHCALMS BOAbI) U XUMUYECKUX (FOPEHUE CBEYM, IMPOKATHBAHHE
METHOM TIPOBOJIOKH, B3aMMOJICHCTBUE Mejla C KUCIOTON) SBJICHUM, HaOMI0ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakUHil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pasliokKEHUE TUAPOKCUIA
Menu (II) mpu HarpeBaHuu, B3auMoOAEICTBUE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMecel: ¢ TOMOIIBI0 MarHuta, (prIbTpoBaHUE,
BBITIApUBAHUE, JUCTHILIISAIMSA, XpoMaTtorpadusi, MPOBEICHUE OYNUCTKU MMOBAPEHHOM
comu, HaOmIOJEHWE W  OMHCAaHUE  PE3yJNbTaTOB  MPOBEICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MAacChl, CO3JaHHE MOJEJIEH MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeAcTaBUTE M HEOPTaHMYECKUX BelleCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kuciaopoa — snemMeHT U mpocTtoe
BemiecTBo. HaxoxneHnue kuciopoaa B mOpupoae, (U3MYECKHE U XUMHUUYECKHUE
cBoicTBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue kucnopoga. CrocoOsl



MOJIyYeHUs KHUCJIOpoJa B JIa0opaTOpUM U MPOMBIIUIEHHOCTH. KpyroBoport
Kuciopoza B npupojie. O30H — aJIOTponHas MOAU(PUKALKSA KUCIOPOA.

TeroBoit 3p(DEeKT XUMHUECKOW peaklrH, TEPMOXUMHYECKHE YypaBHEHMS,
DK30- M DHAOTEPMHMYECKHE peakUWd. TOIIMBO: Yrolb M METaH. 3arpsi3HECHUE
BO3/1yXa, YCUJIEHHE MapHUKOBOT0 3 deKTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — »memeHT uM 1mpocroe BemectBo. Haxoxknenue Boaopona B
npupojie, (Quznueckue U XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOWCTBa BOJbl. Bojga kak pacTBoputenb. PacTBOpHI.
HaceblllieHHbIE ¥ HEHACBIMIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jisl BEIlIECTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HU 4esioBeKa. KpyroBopoT BOJAbI B MPUPO/IE.
3arpsi3HeHrEe MPUPOHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHenuit. Oxcuabl. Knaccudukamms
OKCHUJIOB:  cojieoOpasytoniie  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasywmue. Homenknatypa okxcuaoB. Du3nyeckue U XUMHUUYECKHE
cBOMCTBa OKCUOB. [lomyueHne okcuaoB.

OcHnoBanusi. Knaccudukanuss OCHOBaHUA: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMenknatypa ocHoBaHuil. duznueckue M XHWMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUI.

Kucnotel. Knaccudukarusa kucinor. Homenknarypa kucioT. Ouzndeckue u
XUMHUYECKHE CBOWMCTBAa KHUCIOT. Pan axrtuBHoctm MmetauioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa comneil. @usznueckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAEPKAHUS KUCIOPOAA B BO3AYXE, ITOIYyUYECHUE,
coOupaHue, pacro3HaBaHWE U W3yYEHHWE CBOMCTB KHUCIOpOJa, HaOI0IeHne
B3aHUMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpekpainieHus ropeHus (moxkapa), O3HaAKOMJEHHE C oOpas3llaMud OKCHJIOB U
OMMCaHUWE HX CBOWCTB, MOJy4Y€HUE, CcOOUMpaHUEe, paclo3HaBaHHE M U3YUYEHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojiecTBue Boaopoaa ¢ okcuaoM menu (II)
(BO3MOKHO HCITOJIb30BAaHUE BUEOMATEPHAIIOB), HAOIIO/IeHHE OOpa3IOB BEIIECTB
KonuyecTBOM 1 Moub, HCCIeAOBaHUE OCOOEHHOCTEN pAacTBOPEHHMS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PAaCTBOPOB C  OMNPEACIEHHON
MAaCCOBOM J0JIEN pacTBOPEHHOI'O BEIIECTBA, B3AUMOJCHCTBUE BOJBI C METAJIIAMU
(HaTpueM M KajblMeM) (BO3MOXKHO HCIIOJIB30BAHUE BUIEOMATEPHUATIOB),



ucclieJoBaHUEe O00pa3lOB HEOPraHUYECKUX BEHIECTB PA3IWYHBIX  KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PAcTBOpPaX KHUCJIOT W IIEJIOYEH,
u3ydeHue B3ammojerictBus okcuaa memu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KUCJIOT C METAJUIAMHU, PEaKUUM HEUTpalu3anuu, I0JYYECHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa JIPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/la4 Mo TeMe «BakHelne Kiaacchl HEOPraHMYECKUX
COCIMHECHUI.

IHepuoanuecknit 3akoH u Ilepuoamyeckas cucreMa XMMHYECKHMX
ieMeHToB JI. WU. MenaeneeBa. CtpoeHue aTomMoB. XUMHYECKAsi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KJIACCU(PUKAIIUU XUMUYECKUX dJeMeHTOB. [lonstne o
TPYIINax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIe 00pa3yroT aM(pOTEPHbIC OKCUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHYECKUX IEMEHTOB /.
N.  Mengeneesa.  KoporkonepuonHas U JUIMHHOIIEPUOJHAS dbopmbl
[Tepuognueckoit cucrembl xumudeckux 3meMeHToB 1. . MenneneeBa. Ileprobl
U rpynnbl. PUNYECKUN CMBICI MOPSJAKOBOTO HOMEpPAa, HOMEPOB MEpHoAa H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHUE
ANEKTPOHHBIX  000J0ueKk aToMoB mepBbix 20 XMMHYECKMX DBJIEMEHTOB
[Tepuonuueckoit cucremsr [[. M. MengeneeBa. XapakTepucTuka XHMHUUYECKOTO
3JIEMEHTA 110 ero noJioxkeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U IIEPUOIAM.

3nauenue Ilepuonndeckoro 3akoHa u Ilepuoguueckoil CUCTEMbI XUMUUYECKUX
BJIEMEHTOB JUI pa3BUTUs Hayku W npaktuku. J[. M. MenneneeB — y4€HbIN U
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSpHasi) CBSA3b.
DIEKTPOOTPUIATEIBHOCTh XUMUYECKHUX JIEMEHTOB. loOHHAas CBSI3b.

Crenenp okucieHusi. OKHCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIMH.
[Ipornecchl okuciaeHus: U BocctaHoBiieHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3I0B BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LMHKA C PACTBOPAMM KHCIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLU
(ropenue, peakinu pa3inoKEeHUs, COeAUHEHNUS).

Mexcnpeomemmubnie ceasu



Peanuzanus MexXnpenMETHBIX CBSI3€M MpW H3yYeHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 UCIIOIb30BaHUE KakK OOIIHMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHATHUH, SABISIOIMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO01ue ecTecTBEHHO--HAYyUHbIC MMOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTE3, KiIaccuduKalus, NEePUOJAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHUE.

®usuKa: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUIN 3aps]l, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, ras, (pu3nueckue BEIUYUHBI, ¢IUHUIIBI
U3MEPEHHUs1, KOCMOC, TUIaHEThI, 3BE3/b1, CONHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBO U XMUMHYECKAsl peak s

[Tepuonunueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB /].
N. Menneneea. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX DJJEMEHTOB MEPBBIX TPEX NEPUOMNOB, Kalus, KalbUHUs U HX
COEMHEHUII B COOTBETCTBUU C IIOJIOKEHUEM »3JeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUABI XMMHUYECKON CBSI3U. THUIBI KPUCTAIMYECKHX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAUIMYECKOM PEHIETKH U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K pa3jIM4YHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanms XuMuyecKuX peakiuii Mo pa3iInyHbIM IpU3HAKaM (110 YUCITY
M COCTaBy Y4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
U3MECHEHHIO CTETICHEH OKHUCICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xuMuueckoil peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XHUMHYECKUX peaknuusx. [IoHSITHE O TOMOTEHHBIX W TeTepPOTEeHHBIX
peakuusx. llonstre o karammse. [loHsTHE O XMMUYECKOM paBHOBeCHH. DAKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XMMHMYECKOW PEaKUUH M TOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJIEKTPOHHBIA  OajaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPaBHEHUI



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMM C  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust AINEKTPOIUTHUECKON TUCCOUUALMH. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, annonel. MexaHu3M JUCCOLIMAIIMU BEUIECTB C PA3JIMYHBIMH BHAAMHU
xuMuyeckoi cBsizu. Ctenenp qucconuanvu. CHUIbHBIC U CIA0BIE DJICKTPOIUTHI.

Peakiiuu nonHoro oomeHa. YciaoBUSI IPOTEKAHUS PEaKIUii HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE ypaBHEHHs peakuuii. CBoWMCTBAa KHUCIOT,
OCHOBaHMW M COJied B CBETE MPEACTABICHUA OO0  IIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPUCTAJIJIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — META/VIOB W HEMETauioB (rpaduta WU anmasa), CJIOKHBIX BEIIECTB
(x7mopua HaTpusi), UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakiuu
OT BO3JICUCTBUS PA3TMYHBIX (PAKTOPOB, HCCIEIOBAHKUE AIICKTPONPOBOIHOCTU
pacTBOpOB BELIECTB, MpOIECCa JUCCOIMALMM KHUCIOT, IIeJdoue U cojeu
(BO3MOXKHO  HCIIOJIb30BaHUE  BUJICO  MaTEpPHAOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  TPOTEKAHMS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajaka, BbIJeJIEHHE Ta3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pas3lioXKEHUs, COCAMHEHHs), paclO3HaBaHHE HEOPraHMYECKUX
BCIIECTB C IIOMOIIBIO KAUECTBEHHBIX pEaKUW HA  HOHBI, PELICHUE
JKCIIEpUMEHTAJIBbHBIX 3a/a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapaktepucTuka TragoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (HU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHME CBOMCTBA Ha IIpUMEpe  XJiopa
(B3amMoneicTBUE C MeETaulaMHu, HEMeTaUlaMH, IIeJo4aMu). XJIIOpPOBOJIOPO/I.
CongHass KHUCJIOTAa, XUMUUYECKHE CBOWCTBA, MOJy4YE€HHE, NMpuUMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJIOBEKa. BakHeWIne XJIOpUIbl U UX
HaXO0X/CHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOJA M CEePhl. AJUTOTPONHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHUE, (Pu3nyeckue u
XUMUuUeckre cBorcTBa. OKCUABI cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHUIOB.
Cepnass kucnora, (U3MYECKHE © XUMUYECKHE CBOMCTBa (0Omme  Kak
MPEACTaBUTENSI Kjacca KHUCIOT M chenududeckue). XUMUYECKHE pPeakilny,
JeXanme B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMYYEHUSI CEPHOW KHCIIOTHI.
[Iprumenenune cepHoit KUCIOThL. CONMM CEPHOM KUCIOThI, KAUECTBEHHAs peaKlus Ha



cynbdar-uoH. HaxoxxneHue cepbl M €€ COCAMHEHUN B TPUPOJEC. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl COCTUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTpaHEHHUE B MPHUPO/IE,
dbuznUeckue U XuMu4Yeckue cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMHUaK, ero
dbu3nYecKre U XUMUUECKHUE CBONCTBA, MoJlydeHre U puMenenue. Cojin aMMOHUS,
ux (pu3nUecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KUCIOTa, €€ MOJydeHHe, (PU3MUECKHE U XUMUUYECKHE
cBoiicTBa (0OlIME Kak WpPEICTaBUTENsl Kjacca KHUCIOT W cHeluduyecKue).
Hcnonw3oBanne HUTPATOB U COJEH aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
ynoopeHnii. XMMUYECKOE 3arpsi3HeHUE OKPYKAIOIIEeH Cpelibl COeUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3[yXa, MOuYBbl W BOAOEMOB). Docdop,
ajutoTporHbie Moaudukaruu docdopa, ¢uMUeckre M XUMHYECKUE CBOMCTBA.
Oxkcun dochopa (V) u pocdopnas kucnota, puznueckue U XUMUIECKHE CBONCTBA,
nonyuyenue. Mcronb3oBanue ¢pocdaToB B KaUeCTBE MUHEPATIbHBIX YA00PEHUIA.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTepHbIE  CTENEHH  OKUCIEHUS.  YIJIepoa,  aUIOTPOIIHbIE
Moau(UKalMK, pacupoCcTpaHeHHe B MNpUPOAE, (U3MUYECKHE U XUMHYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B mpupojae. OKcuasl yriepoja, ux
¢usznueckre W XUMHYECKHE CBOMCTBA, JEHCTBHME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a T1100aNbHOTO MOTEIUICHUS KIMMaTa, [MapHUKOBBIM
addekr. YronpHas KuUciaoTa U €€ coiu, X (U3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIUIEHHOCTH U CEJIIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUICH, alleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie WMCTOYHUKH YTIIEBOJIOPOJAOB (yroyib, NPUPOAHBIA Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKHU Ba)KHBIX BEIIECTBAX: KUpaAX, OelKax, yriieBoJax — U UX
poii B OKM3HM 4eloBeKa. MarepuanbHO€ €IUHCTBO OPraHUYECKUX W
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢musuvyeckue ©W XUMUYECKHE CBOWCTBA, TOJYYCHHE U
npuMenenne. CoequHeHUs] KpeMHUs B mpupoje. OOmue mnpeacTaBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpouTeNbHbIE MaTepUasbl: KEPaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3lioB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIIUi Ha XJIOPUJI-MOHBI U HAOJIIOJCHUE MPU3HAKOB
WX TMPOTEKAHMS, OMBITHI, OTPaKAIOIIUE (PU3MUYECKHE M XUMHUUYECKHE CBOICTBA
rajjoreHOB M HX COCIMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHME C o0pasliaMu XJIOPUIOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
oOpasmaMmu  ceppl W €€  COCAMHEHUSIMHU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIeOMaTepuasoB), HaOMOICHUE Mpolecca OOYIIMBAaHUS caxapa IoJ JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, W3YyUYCHHE XUMUUYECKUX CBOICTB
pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peakIuy Ha Cynb(ar-
MOH W HaOJIOJICHWE TpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3nuecKuMu
cBolicTBamMu a3oTa, (ocopa M UX coeAMHEHUN (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEpUasoB), 0Opa3namMu a3oTHBIX U (OChHOpPHBIX YAOOpEHHi, MonyyeHue,
cobupaHue, paclo3HaBaHWE U HW3yUYCHHE CBOMCTB aMMHaKa, IPOBEJCHUE
KaueCTBCHHBIX PEakKIMil Ha MOH aMMOHUA U (GocdhaT-uoH M HM3ydeHHUE MPU3HAKOB
WX IPOTEKaHHUs, B3aUMO/JIECTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasa, rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIIEM U
YCTPOICTBOM NPOTHBOTa3a, MOJydYeHHUe, cOOMpaHue, pacro3HaBaHUE U W3Yy4deHUE
CBOICTB YIJIEKMCIIOTO Tra3a, MPOBEJACHHE KaueCTBEHHBIX peakiii Ha kapOoHAT U
CWIMKAT-UOHbBl W W3Yy4YEHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 o reMe «BakHelnine HeMeTaJuIbl U UX COEITUHEHUI».

MeTaujibl 1 MX COeTUHEHUS

OO61ast XxapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHHH
ux nosioxkeHuss B Ilepuonnueckon cucteMe XuMHYECKUX diaemeHToB [[. .
MenneneeBa u ctpoeHusi aromoB. CtpoeHue meramioB. Metainyeckas CBA3b U
METAJUIMYECKasl ~ KpPUCTA/UIMYEecKas  pemeéTka.  DJNEKTPOXUMHUYECKUM  pAan
HaTpsHDKeHUH MeTaiioB. PU3NYECKre U XMMHUYECKHE CBOMCTBA MeTaiuioB. OO0riue
crnocoObl ToNy4YyeHHus: MeTauioB. [loHSTHE O KOpPpO3MHM METAJIOB, OCHOBHBIE
crnocoObl 3alUThl UX OT Koppo3uu. CraBbl (CTajdb, YYryH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHHE B OBITY U TPOMBIITUICHHOCTH.

[[emounble MeTaubl: NONOKEHUE B llepuoanueckon cUCTEME XMMHUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HHME WX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
®dusnueckue U XUMUYECKHe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKcuabl u



TUAPOKCHUABI HATpus W Kanus. [IpUMEeHeHue MIeNOYHBIX METauioB MU X
COCIMHECHUM.

IllenouyHO3eMENBHBICE METAJIbl MAarHui W KaJbLMM: IIOJOXXEHHE B
Ilepuonnueckon cucreMe xumuyeckux sneMeHToB . M. Menneneesa, ctpoeHue
MX aTOMOB, Hax0XJAeHue B npupoje. duzndeckre 1 XUMUYECKHUE CBOMCTBA MarHus
W Kanblus. Baxueliiue coenuMHEHUs Kajblusig (OKCHJ, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ YCTPAHEHHUS.

AnroMuHU#: noyiokeHue B [leprnoandeckoil cucteMe XuMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToOMa, HAxXOXKJaeHUe B npupoac. Pusmueckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AMQPOTEpPHBIE CBOMCTBAa OKCHAA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoauueckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
. MenaeneeBa, CTpOCHHE aToMa, HAXOXJICHHE B mpupoae. Dusnyueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCHuabl, THAPOKCHIBI U coin xkene3a (1) u xenesa
(1), ux cocTtaB, CBOWCTBA U MMOJYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpasllaMd METa/VIOB W CIUIABOB, HUX (PU3HUYECCKUMH
CBOMCTBaMH, HW3y4YE€HHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA
KaJIbLIUSI W HaTpus C BOAOW (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPHUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, MPOLIECCAa TOPEHUS JKejle3a B KUCIOPOJIE
(BOBMOXHO  HCIIOJB30BAHME  BUIEOMATEPHANIOB), MPU3HAKOB  MPOTEKaHUS
KAUYECTBEHHBIX PEAaKLUMM Ha WOHBI: MarHus, KajbLMs, AJIIOMUHUSA, LIUHKA, )Keje3a
(1) u xenesa (III), meau (II), HaOMOAEHUE ¥ OMHCAHKE MTPOIECCOB OKPAIIMBAHMUS
IUITAaMEHU HWOHAaMU HaTpHsl, Kaldusd ¢ KaiblUs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMIPOKCUIA ATIFOMUHUS
Y THIPOKCHUJA I[IMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 Teme «Baxueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS 4 OKpY KaolIas cpeaa

BemecTtBa m marepuanbl B NMOBCEJHEBHOM XWU3HHM YEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomp mnpu
XUMHUYECKHX 0KOrax U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKaroueh cpenbl (ImpeaesnbHas JOMyCTHUMAast
KOHIIeHTpanus BeulecTs, aanee — [IJIK). Posib XxuMuu B pemieHun 3KOJI0THUECKUX
mpooIeMm.

Xumuueckuit IKCnepuUMeHm:

U3y4eHre oOpa3lloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIOB, TMOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceasu



Peanuzanmst MEXNpeaMETHBIX CBS3€H MpH W3YyYeHUH XUMHH B 9 Kiacce
OCYIIECTBISICTCSI Yepe3 HCIOIb30BaHHE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W MOHATHH, SBISIOMIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TMOHSATHS: HAyYHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCUpUKAIMUA, TEPUOIUIHOCTh, HAOII0IEHNE,
OKCIIEPUMEHT, MOJICIMPOBAaHNE, H3MEPEHUE, MOJENb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTepUaIbI.

dusnka: MaTepus, aroM, OJJICKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIH]I,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKUN 3apsiji, TPOBOIHHUKH,
MOJIYIIPOBOAHUKH, JUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, ra3, PacCTBOP, PaCTBOPUMOCTh, KpUCTAJUTHUECKAs
pemérka, CruiaBbl, (U3MYECKUE BEIMYHMHBI, CAMHHUIIBI M3MEPCHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/161, COJTHIIE.

buonorus: dorocuHTe3, ApixaHue, Owocdepa, IKOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATCIILHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpochepa, MUHEpaATbl, TOPHBIE TOPOJIHI,
NOJIC3HBIC MCKOIIAeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHus JOCTUralOTCs B XOJA€ OOy4YeHUs XMMHU B €IMHCTBE Y4YeOHOM U
BOCMUTATEIBHON AEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMU
COLMOKYJIbTYPHbIMU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, NPUHSATHIMU B
oOlllecTBE MpaBWJIaMHd M HOPMaMU TOBEJICHHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATIU3AIIMN 00yUYarOIINXCS.

JIn4HOCTHBIE  pe3yJabTaThl  OTPa)XKalOT  TOTOBHOCTh  OOyYarolIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAIUd U
pacuIpeHue OnbITa JEITEILHOCTA Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHMS

[EHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUsS 3HAUYCHUS XUMUUYECKONW HAYKU B IKU3HU
COBPEMEHHOI'0 O0O0IIEeCTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHON HH(pOpMalUend o
NEPEIOBbIX JOCTHKEHUSAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCTIUTAHUS

IOPEACTaBICHUS O COLUAIBHBIX HOPMaxX U MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeOBATENbCKOM, TBOPYECKOM M JOPYrUX  BHJAX
JESTENHbHOCTH, TOTOBHOCTHM K Pa3HOOOPAa3HON COBMECTHOHM MAESTENBHOCTH IMPHU
BBIMIOJTHEHUU Y4YEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBIMOTHECHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIlECC€ OTOM Y4eOHOW MJEesATENBHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMOCTYIIKM CBOMX TOBapUUIEH C MO3UILIHNU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MTO3HAHMS

MHPOBO33PEHUYECKUE IPEIACTABICHUS O BELIECTBE M XHUMHUYECKOM PEaKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISAIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHpA, TPEICTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aMMOCBA3SAX YEJIIOBEKA C
MNPUPOJIHOMN CPEION, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHBBI, HAIIPABICHHBIE HA IOJYYECHHE HOBBIX 3HAHUU I10
XAMHH, HEOOXOJIUMBIE UIsi OOBSICHEHUS HAOII0JAaeMbIX IMPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(DOPMALIMOHHOW W YHUTATEIILCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON padOThl ¢ YYEOHBIMH TEKCTAMH, CIPaBOYHOM



JUTEPATYpPOr, JOCTYMHBIMH TEXHHUYECKUMHU CpEICTBaMH HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHWIO W TO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K  €aMOOOpa3oBaHUIO, TIPOSKTHOH W  HCCIICIOBATEIHCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYYCHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHSs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 J>KW3HU, OCO3HAHME IOCICACTBUI M
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIS, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH  COONIOJIEHUS] TIpaBUJI  OE30MAaCHOCTH Mpu  OOpalieHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U pEealIbHOU JKH3HU;

5) TPy/10BOT0 BOCTIMTAHMS:

UHTEPEC K MPAKTUUYCCKOMY M3YYCHUIO MPoQeccuil M Tpyaa pa3IudHOrO poja,
YBOXCHUEC K TPYAy M pe3yibTaTaM TPYAOBOW ICATEIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TIPUMEHEHHUS TMPEAMETHBIX 3HAHWK IO XWMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPUH MPOJIOKCHUS 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U NMOTPEOHOCTEH,
yCIeHON MpodheCCUOHATBHON AESTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHHI,
TOTOBHOCTH aIallTUPOBATHCS B PO(EeCCHOHANBHOM cpee;

6) 3K0JI0rN4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKHU IIesiecoo0pa3HOe OTHOIIEHHWE K NPHUPOJAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUs, TOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a JKHW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHUYECKOMY 3/I0POBbIO, OCO3HAHHUE IEHHOCTH COOJIIOICHUS
npaBWJI 0€30MaCHOTO MOBEJEHUS MPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYaIlUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble MPU W3YYCHUH XUMHH, IS
peILIeHUs 3aa4, CBA3AHHBIX C OKPYKAIOLIEH IPUPOTHON CPEIOM, JJIsI TOBBIIEHUS
YPOBHS  DKOJOTMYECKOW  KYJIBTYpbl, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJO0B XUMHH,
HKOJIOTUYECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B IO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW U COLIUATIBHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wmeTanpenMeTHBIX pPe3yJdbTAaTOB BBIACISIOT 3HAYMMBIC JIJIST
dbopMHUpOBaHUST MHUPOBO33PEHUS OOIICHAy4YHBbIE TOHATHS (3aKOH, Teopwus,
MPUHIIAI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTroe.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMEeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHHWH W3 3THUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHON



HAay4YHOM KapTHHE MHpA, U YHUBEpCaJbHbIC yUeOHbIC NEeUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYISATHUBHBIE), KOTOpbIEe OOECIEYMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE AelCTBUS

ba3zoBblie JilorMyecKue 1eMCTBUA:

YMEHHUS HCIOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
3HAHUMN: PACKPBIBATH CMBIC] XUMUUYECKUX TMOHATHM (BBIAEIATh MUX XapaKTEpPHBIC
NPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTMMH TOHSTHUSMH), HUCIOJIb30BaTh
MOHSATHUS JUIsl OOBSICHEHUSI OT/ACJIBHBIX (PAKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIuH,
yCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXKJeHUs (MHIYKTUBHBIC, NETYKTUBHBIC, TI0 aHAJIOTHH),
JieaTh BEIBOABI U 3aKJIFOUCHHS;

yMEHUE TPUMEHSATh B TMPOIECCE IMO3HAHUS TOHATHS (TpPeAMETHBIE U
MeTarpeIMeTHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIONb3YEMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ OJJIEMEHTa), XuMHuueckas ¢opmysia U ypaBHEHHUE
XUMHYECKOW peakiuu — MpHU pelieHuu y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ Y4ETOM
ATUX MOJENBHBIX MPEICTABICHUN BBISBISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC
NPU3HAKUA U3YYAEMbIX OOBEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIUil,
BBISBJISTE  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIEJCTBEHHBIE CBSI3M U
POTUBOPEUHS B U3yUaeMBbIX MPOIIECCaX U SBJICHUSX.

Ba3oBble ucciieaoBaTe/LCKHeE e HCTBUA .

YMEHHE HCIONIh30BaTh IOCTABIICHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KadyeCTBE OCHOBBI A (OPMHUPOBAHUS TUIIOTE3bI TI0
IPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUH;

NpUOOpETeHHE ONbITa MO IJIAHUPOBAHWUIO, OpPraHU3allMd U TPOBEICHUIO
VYCHHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €0 PE3yNbTaT, (HOPMYIUPOBATH 0OOOIICHUS H
BBIBOJIbI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IUYHBIX BUJIOB U (HOPM MpPEACTABICHHUS, MOTYYAEMYIO U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJEpKaHUsl, CHpPAaBOYHbBIC
mocoOusi, pecypcel VHTepHeTa), KPUTHYECKHA OIICHUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(DOPMAILIHIO;



YMEHHE NPHUMEHSTh Pa3jiudyHble METOABl M 3alpOChl MPU MOHMCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX [JISl BBINOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4 ONPEAEIEHHOTO TUMA, IPUOOPETEHUE OIbITA B
0o0JaCTH  UCHOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSTEJILHO BBIOUPATH ONTUMAIBHYIO (POpPMY Mpe/cTaBleHUsT HH(OPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 33/Jaud HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popMaMu rpa@uky U UX KOMOMHAIUSMU;

yMEHHE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipoliecce yuyeOHOM U
UCCJIEI0BATENbCKON ACSATENBHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPY’Kaloleld MPUPOIHOM
Cpellbl.

KoMmyHuKkaTHBHBIE yHUBEpCAJIbHbIE Y4eOHbIe 1elicTBUS:

YMEHHsS 3aJaBaTh BONPOCH (B XoJe Auanora U (WiM) AUCKYCCHM) TIO
CYLIECTBY  OOCYXJaeMOW  TeMbl, (QOpPMYyIHpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  TPEJCTaBIsATH  IOJYYEHHBIE  pe3yibTaThl  IMO3HABATEJIbHOMN
NESTENBbHOCTA B YCTHBIX M MHUCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
PE3YJIHTATOB BBHITIOJHEHUS XUMHYECKOTO 3KCIepUMEHTa (J1abOpaTOPHOrO OIbITA,
1abopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUS Yy4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
NO3HABATEJIbHOM M HUCCJIEAOBATEIbCKOM  JEATEIbHOCTH  NPH  PEIICHUU
BO3HUKAIONIMX TPOOJIEM Ha OCHOBE yd€Ta OOLIMX HHTEPECOB M COTJIACOBAHUS
no3uiuil (00CykaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, ONpPEACIICHUE KPHUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHUBepCaJibHbIe Y4eOHbIe 1efiCTBUA:

YMEHUE CaMOCTOSITEBHO OMpPENEHATh ILENH AEATEIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIMPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BBIOUPATh Hanbosee 3P(heKTUBHBIC CIIOCOOBI PEIIeHUs YIYCOHBIX U
[IO3HABATEIBHBIX 3a7a4, CAaMOCTOSTENBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUM IIPU BBIIOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHMUA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBJICHHON LEIU, YMEHUE
MCII0JIB30BaTh ¥ AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B yCIOBUU 3aJaHUH.

NHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB [0 OCBOEHHUIO 0053aTE€IbHOrO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW denepaibHOl paboueil mporpamMMmon,
BBIICJIAIOT: OCBOCHHBIE 00YYaIOIMMUCSA HAYYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBuil, crnenudpuUueckue IS OpeIMETHOM obsacth  «XUMHS», BHJbI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHUS, €ro HWHTEPIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kiiacce nmpeaMeTHbIE pe3yiabTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y O0OYUAIOITUXCST YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSITHN: aTOM, MOJIEKYJa,
XUMHUYECKHI HJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEILIECTBO, CMECH
(omHOpPOHAS M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOl XUMHUUECKOTO JIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCJICHUSI, XUMHUYECKasl peakius, KiacCuUKalUs peakiuil: peakiuu
COCIMHECHUSA, PEAKIUU PA3JIOKEHUs, PEAKUUH 3aMEIICHUs, PeaKuu
oOMeHa, 9K30- U HHAOTEPMHUYECKUE PEAKIUHU, TEIUIOBON (P (HEKT peakiunm,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToMa, aTOMHasi OpOWTaIb, pagnuyC
aToMa, XMMHUYECKasi CBS3b, MOJISIpPHAS M HEMOJSIpHAsl KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHUOH, PAacTBOpP, MAaccoBas J0JIsl BEIIECTBA
(poIeHTHAsI KOHIIEHTpAIIUsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH W
OPUMEHATH 3TH MMOHATHS IIPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHHII;

e HCIIOJIb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JJIS COCTaBIIeHUS (HopMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNIeHb  OKUCIEHHUS  DJIEMEHTOB B  OWMHApHBIX  COCIMHEHMUSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCy COEIUHEHUH I10
dbopMynaMm, BHA XUMHUYECKONW CBsA3M (KOBaJICHTHAass M HOHHAsA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cmbich Ilepuomnueckoro 3akona JI. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHUE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT HX MOJIOKEHUs B llepmonnueckoi cucreme,
3aKOHOB COXPaHEHMS MacChl BELIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e OINHKCHIBATH W XapakTepu3oBaTh TaOnMuHyro Gopmy Ilepuoguyeckoit
CHCTEMbl XMMHMYECKUX DJIEMEHTOB: pa3jauyaTh [OHATUS  «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJbpIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguueckas cuctemMa XmMmudeckux dnemeHtoB JI. U.
MenzeneeBa» ¢ YMCIOBBIMH XAaPAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKUX DIIEMEHTOB (COCTaB M 3apsj SApa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeeraeHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA,
XUMHYECKUE peakuuu (IO YMUCIYy M COCTAaBYy Y4YaCTBYIOIIMX B PEAKIHU
BEULIECTB, M0 TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BELIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKJIasl OMMCAHKUE MPUMEPAMHU MOJEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MNPOTEKAHUS XMMHUYECKHX MpEBpalleHud B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIDHYIO — MAacchl
BEUIECTB, MAacCCOBYIO JOJII0 XHMMHMYECKOro »JJIeMeHTa 1o (opmyie
COEIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOUN peaKIlnu;

IPUMEHSTh OCHOBHBIE ONEpPAlMA MBICIUTEIBHON JACSITEIIbBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000O0IleHHEe, CUCTeMATHU3aluIo, KJIACCU(PUKAIINIO,
BBISIBJICHUE NPUYMHHO--CJICJACTBEHHBIX CBS3EH — /JII M3Y4YEHHs] CBOWCTB
BEIIECTB U XUMHUYECKUX PEAKUUH, ECTECTBEHHO-HAYYHBIE METO/bI
NO3HAHUSI — HaOJIOJIEHUE, H3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleAoBaTh ~ IpaBWJIaM  TOJIb30BaHMS ~ XUMUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHHMEM, a TakKe MpaBWiIaM OOpalieHusi c
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOHMpaHUIO
ra3oo0pa3HbIX BEmIECTB (BOAOPOJAa W KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW HOJIEA PAaCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M NPOBOJUTh  XUMUUYECKHUE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHCIOT C MTOMOIIBIO NHIMKATOPOB
(makmyc, heHondTarenH, METUIIOPAHXK U IPyTHUE).

K xonmy oOydenus B 9 Kkiacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOIUXCS] YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TIOHSITHUH: XHMHYECKUM
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTHOH, AHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi peaklusi, XUMUYECKasl CBs3b, TEIIOBOM 3 PeKT
peakiuu, MOJib,  MOJSIPHBII ~ OO0BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTUYECKAS] AUCCOIMAIMSA, PEaKIUU HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBecHE, 0OpaTUMble U



HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCICHHE U BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBAJCHTHAsl, UOHHAas,
METaJNINYeCcKasi), KpUCTANIMYECKas peuIéTka, KOppO3Us  METAIIOB,
CIJIaBbl, CKOPOCTh XUMHYECKOW PEAKIUH, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX TOHATUUH U
IPUMEHSATH 3TU MOHATHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPAILCHU;
UCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (HOpMYyIl
BEIIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX 2JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIacCy COEAWMHEHUU 1Mo (opMmysiaMm, BHUJ XUMHUYECKOU
CBsi3M  (KOBaJIEHTHasi, MWOHHAs, METa/UIM4YeCKas)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOW (opmyre, xapakTep cCpeibl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCAWHEHUM, THUI KPUCTALTUYECKOU
PELIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca llepuompmueckoro 3akona J[. M. MenaeneeBa wu
JNEMOHCTPUPOBATh €ro IOHMMaHWE: OIUChIBaTh M XapaKTepU30BaTh
Tabinunyto Gopmy llepuoanueckoil cHUCTEMBbl XUMUYECKUX AJIEMEHTOB:
pasnuyarth TMOHATUA «TJIaBHas mnoarpynmna (A-rpymma)» u  «mobo4yHas
noarpynmna (b-rpymnma)», manbie W OONBIIME TEPHOIbI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE MMEIOTCA B TNEPUOAUYECKON TaldIuIEe, C
YUCJIOBBIMU  XapaKTEpUCTUKaMH  CTPOEHHUS  aTOMOB  XHMHYECKUX
ANIEMEHTOB (COCTaB H 3apsin sAnapa, oOIee 4YHCIO DJIEKTPOHOB U
pacrpesieieHie WX IO JJEKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB JIEMEHTOB U HUX COCAUHEHUN B
npeaenax MaJlbIX NEPHOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YKCIy U COCTaBY YYacTBYIOUIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, 0 MU3MEHEHHUIO CTENEHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOMIME M CHEMU(UUECKUEC XUMHUYECKHE
CBOMCTBAa MPOCTBIX MW CIOXKHBIX BEHIECTB, TMOJTBEpP)KIas OIKHCaHUE
npuMepaMyd MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb yPAaBHEHUS DJIECKTPOJUTUYECKOM JUCCONMALUM  KHCIIOT,
LIEJIOYEHN U COJIEU, IOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, YypaBHEHUS pEaKIWi, TOATBEPKAAOININX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXKy BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MOCPEJICTBOM COCTABJICHUS JICKTPOHHOTO OajaHCca 3TUX PEaKIThi;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XHMHYECKHX TPEBPAIMICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIUUCIISATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISPHYIO  MAacChl
BEIICCTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO OJJIEMEHTa 10 QopMyIe
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIlny;

coOnMoaTh  MpaBuUjia  MOJB30BAaHHUA  XMMHYECKOW  MOCYAOU 51
nabopaTopHbIM 000pYyJIOBaHMEM, a TaKXKe TpaBwia oOOpamieHus C
BEIICCTBAMH B COOTBETCTBHM C MHCTPYKIHMSAMHU II0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOHMPAHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOrO rasa);

NPOBOAUTL  PEaKIMH, IOATBEPKIAIOIMIMNEC  KA4YeCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IyTEM XJIOPUA-, OpOMUI-,
noaua-, kapOoHat-, ¢docdar-, cuamkar-, cyiabdar-, THIPOKCHUI-UOHBI,
KaTMOHBI aMMOHUSI M MOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;

PUMEHSATh OCHOBHBIE OIEPAIIMU MBICIUTEILHON JIEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTEeMaTU3AINIO, BBISBICHUE
NPUYMHHO-CIICICTBEHHBIX CBS3€d — IS W3Y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX pEaKIui, €eCTECTBEHHO-HAyYHbIE METOABbl ITIO3HAHUS —
HaOII0/IeHHe, W3MEpEeHHe, MOJCIMPOBAHKE, DKCIIEPUMEHT (pealbHBIN H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBaHnue pa3aeioB 1

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DuieKTpoHHbIe (LU poBHIE)

n/m TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoTsbI padoTsbI
Paznen 1. [lepBoHavaibHbIe XHMHYECKHE TIOHATHUS
XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MPAKTUYECKOM NESITETHbHOCTH https://m.edso0.ru/7f41837¢c

yeJioBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [{OK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiimme npeacTaBuTe M HEOPraHMYeCKUX BellecTB
21 Bosznyx. Kucnopoa. [Tonsitue 5 1 bubnuorexa [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilousitue o kucmotax 8 1 bu6moreka [IOK

' U COJSAX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. Ilepuoauyeckuii 3axkon u [lepuoanyeckas cucrema xumuueckux 3jieMeHToB /1. U. MennesieeBa. CTpoeHue aTOMOB.
Xumuueckas c¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKHUX 31eMeHTOB /[, M. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
XuMH4decKas CBS3b.

3.2 OKHUCIUTETBHO- 8 Bubmorexa [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTECJIBHBIC PECAKITNHN
bu6mmoteka [IOK
Hroro no pasery 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOe Bpems 3 bubamoreta LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uudpoBbIe
Ne i/m P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo M XuMH4yeckmne peakuumn
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3JielioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuotexa [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIALIHSL. 8 1 1 bubnuotexa [JOK
' XHWMHYECKUE PEAKIIMH B PaCTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTtasuibl M MX cOeIMHEHUS
51 OO6mras xapaKTEepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynnel. ["anorensl https://m.edso0.ru/7f41a636
OO11as XapaKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubamorexa [IOK
' ' https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubamorexa TIOK
' ' ’ https://m.edso00.ru/7f41a636
COEIMHEHUS
OO11as XapaKTepUCTHKA XUMUIECKHIX
2.4 s5eMeHTOB [VA-rpymmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYITIHL. P https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHUS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

N bubnmnoreka [JOK
31 Obuipte CROHCTBA METAN0B 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MetTamisl U UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus u okpyskaiomas cpeaa
41 B 3 bu6mmoteka [IOK
. CIIEeCTBA U MaTEPHAJIbl B )KU3HU YEIIOBEKA httos://m.eds0o.ru/7f412636
Hroro mo pasnery 3
p 06 BDhe 3 bu6moreka [{OK
C3CPBHOE BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
BBOAHBIN HHCTPYKTaX MO TEXHUKE
1 oe3onacHocty MOT Ne33. Ilpenmer 1 0 0 bubnuotexa [JOK
XUMHUHU. Pob XUMHUM B )KU3HHU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemecTa
2 [TonaTue o MeTo1aX MO3HAHUS B XUMHH 1 Bubamorexa [IOK
s https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuia
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 1
oOparieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
o6opynoBanuem». MOT Ne35.
Yucteie BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1 0
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas pabota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 1 bubmuorexa [JOK
OUYMCTKHU MOBapeHHo# comn)». NOT https://m.edsoo.ru/ff0d28c8
Ne3s.
bu6nmuoreka [JOK
6 A 1
TOMBI M MOJICKYIIR https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE dIIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 cl10KHBIE BELIECTBA 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6¢

bubmuorexa [JOK

A -
9 TOMHO-MOJICKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
' https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX DJICMEHTOB
11 OTHOCHUTENBHAS aTOMHAs Macca. bubnuotexa [JOK
OTHOCHUTEIBHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bu6mmoteka [IOK
JJIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMHU4YecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBust NPOTEKAHUS bubmuorexa [JOK
15
XMUMHYECKUX PeaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACChI BEILIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
17 bu6mmoreka [JOK
BeH_leCT?a 11O YPABHCHHAM XHMHUHCCKHX https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMu4eckux peakiui
18 (coe I/IIf;HI/I}IH a3JI0’KCHUS e Bubmmorexa LIOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIONEeTUCT. O6001IeH e U bubmmorexa [IOK
' B https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponeHast padora Nel mo teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKITUNY

https://m.edsoo.ru/ff0d4290

AHanu3 KOHTPOJIBHOU paboThl. Bo3myx
— cmech razoB. CocTaB Bo3yXa.

bu6moreka [IOK

21
Kucnopon — snemeHT u mpocroe https://m.edsoo.ru/ff0d448e
BewecTBo. O30H
DU3NYECKUE U XUMUUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuu OKUCICHUS bubamorexa [IOK
P p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObl MosydeHus: KHUCI0poaa B
23 71a00paToOpUK U MPOMBIIIIEHHOCTH bubmorera IIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ ekt xumuueckoin
peaKkuuu, MOHITUE O bubnuoreka [IOK
24
TEPMOXUMHUYECKOM YPAaBHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHAO0TEPMHUYECKUX PEAKIUIX
Tonnuso (HedTh, YToiab U MeTaH).
25 3ar ${3HGI§I/IC(£03 yra CrocoObI e)ro Bubmmorexa TIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAaILleHUs
[IpakTuueckas padota Ne 3 o Teme
bu6mmoreka [IOK
26 «[lonydyenue u cobupanue KMUCIOpoO/a,
. https://m.edsoo.ru/ff0d4ae2
nsydeHue ero csoructs». MOT Ne35.
97 Bomopoa — snemeHT u ipocToe bubmuorexa [JOK
BeuecTso. Haxoxnenue B npupose https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKre 1 XUMUYECKHUEe CBOMCTBA bubmuorexa [JOK
BoJopoza. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsATHE O KUCIOTAX U COMAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOblI MosTy4eHust BOJI0poJia B bubnuorexa [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o Teme

bu6moreka [IOK

1 11 0

3 «louyRerue R €0 UHpaHHe BOAOPOa, https://m.edsoo.ru/ff0d4f42
n3yuenue ero cBorcts». MOT Ne35.

32 MonsipHblii 006EM razoB. 3aKOH bubnuoreka [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00b6Ma, KOJIUYeCTBa

33 BEII[ECTBA Ia3a 10 €ro0 U3BECTHOM bubmorexa TIOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA WJIK O0BEMY
Brruncnenust 00€MOB ra3oB 1Mo

34 ABHEHHIO PEAKIIMU HA OCHOBE 3aKOHA bubmorera IIOK
P R P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B

35 dOusnvecKkrue 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lorsTre 00 bubmuorexa [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackieHnbie

37 Y HEHACHIIIIEHHBIE pacTBOPHI. MaccoBas bubmorexa HOK

’ https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOpE
[IpakTuueckas pabota Ne 5 o Teme

38 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [IOK
onpeneEHHON MacCOBOM JToJieH https://m.edsoo.ru/ff0d5eba
pactBopénHoro BemectBa». MOT Ne35.

39 KonTtposnpHast pabota Ne2 no teme bubnuorexa IIOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
AHanM3 KOHTPOJIBHOM pabOTHI.

bu6mmoreka [JOK
40 Oxcuppl: cocTaB, KiaccupuKanus,

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosyyenne U XUMHUYECKHE CBOMCTBA

bubmuorexa [JOK

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
(orep https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHwusI: COCTaB, Kaccu(uKaIms, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue n XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Coim (cpenHue): HOMEHKIaTypa,
46 CHOCOéBII) o )eHI/IH XI/IMI/IqenyI/Ie bubmmorexa ITOK
N v ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
coequaenuiny. MOT Ne35.
48 ['enetnueckas cBsI3b MEXIy KJIacCaMU bu6mmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O00011eHNEe B CHCTEMAaTU3allHs 3SHAHUH
Hl H https://m.edsoo.ru/00ad9ch?2
KounTtponsnas pabora Ne3 mo teme
50 "OCHOBHEBIE KJ1aCChl HEOPraHUUECKUX bubmnorexa ITOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
AHanu3 KOHTPOJIbHOM paboTsl. [lepBbie
bu6muoreka [JOK
51 MOTBITKY KJIACCU(UKAIINYA XUMHUYECKUX

aneMeHToB. [loHsATHe 0 rpymnmnax

https://m.edsoo.ru/00ad9ffa
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CXOJHBIX OJICMCHTOB

[Tepuonnueckuii 3aKk0H U

bu6moreka [IOK

2 I1
5 €pHOINYEeCKast CHCTEMa XUMHUECKHUX httos://m.edsoo.ru/00adas2c
anemeHToB JI. 1. MenpeneeBa
53 [Tepuoapl, rPYIIIIbI, IOIPYIIIIbI bubmmorexa [TOK
PHOJPL, TPYIIIRL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuoreka [IOK
snep. M3oTomnsl. https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
N bubmuorexa [JOK
55 aToMOB 31eMeHTOB [lepruoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MennaeneeBa
XapakTepucTuKa XHMHUYIECKOTO
56 3JIEMEHTA 110 €ro IMOJI0KEHHIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /1. . https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuonanueckoro 3akoHa Jist
pa3BuUTHUs Hayku U ipakTtuku. /1. . bubnuoreka [IOK
57 N
MenneneeB — y4EHBIN, NE1aror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH.
58 DIIEKTPOOTPHUIIATEILHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKHX JIEMEHTOB. https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 14 .
OHHAAT XHMUHCCKAd CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas noysipHast XUMHUYECKas bubnuorexa [IOK
CBSI3b. https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoasipHas XUMHUYECKas bubnuorexa [IOK
CBSI3b. https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS. bu6muoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adae28

63 OKHCIIUTETFHO-BOCCTAHOBUTEIbHbBIC 1 bubnuoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OxucauTeNnu U BOCCTAHOBUTEIH 1 httos://m.edsoo.ru/00adb076
65 KonTponsnas padota Ne4 o reme 1 bubnuoreka [IOK
«Ctpoenne aroma. XUMUYECKask CBSI3bY https://m.edso0.ru/00adb486
66 AHanu3 KOHTPOJIbHOM pabOTHI. 1 bubnuoreka [IOK
O00011IeHne ¥ cucTeMaTU3aIMs 3HaHUI https://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
7 1
6 O0o01IeHre ¥ CUCTeMaTH3aITUs 3HAHHIA httos://m.edsoo.ru/00ad9ch?
. bubmuorexa [JOK
68 O06o01IeHne ¥ CUCTeMaTH3aITUs 3HAHHIA 1 httos://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE

Ne Jara nudpoBLIe

Tema ypoka Konrpoiabubie | IlpakTHyeckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl

BBOAHBIN HHCTPYKTAX MO TEXHUKE

6e3omacaoctr MOT Ne 33.

1 [leproanueckuii 3aKoH. 1 bubnuoreka [IOK
[Tepuonnueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKnX aneMenTos /1. 1.

MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
. bu6mmoreka [JOK
2 CBOMCTB XUMUYECKHUX DJIEMEHTOB 1
i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THUIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel mo teme

5 «[ToBTOpEeHue u yrnyOneHue 3HaHUMA 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 kiacca
AHau3 KOHTPOJILHOH pabOTHI.

6 Knaccudukarus XuMu4ecKux 1 bubmorexa ITOK

N https://m.edsoo.ru/00adbch0
peaKkLMii Mo pa3IMYHbIM NpU3HAKAM
IToHaTHE O CKOPOCTH XUMUYECKOU
p bubnmuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

ITonsaTue 0 XMUMHUUECKOM PAaBHOBCCHHU.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

bubmuorexa [JOK

8
XUMHUYECKON PEAKIIUU U TIOJIOKECHHUE https://m.edsoo.ru/00adc28c¢c
XHUMHYECKOTO PaBHOBECHS
9 OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC bu6mmoteka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus AMEKTPOIUTHIECKOMN
10 nccormani. CHIBHEIE U ClIa0bIE bubmorexa LOK
A THAITHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakuii bubmorexa ITOK
yp peakn https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHNI bubmorexa LOK
pvﬂ https://m.edso0.ru/00add5d8
00 IIEKTPOTUTHIECKOM JTUCCOITHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpeaCTaBIeHi 00 bubmorexa LIOK
pen . https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKON AUCCOIMAITIH
14 [Tonsarue o runpoause cojiei bubmmorexa ITOK
AP https://m.edso0.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padota Ne 1.
bubmuorexa [JOK
16 «PerieHne sKcriepuMeHTaNbHbIX httos://m.edsoo.ru/00addbfa
sagau». MOT Ne 35. o '
KontpoabHasg padora Ne2 o teme
17 «3nellzr OJ'II/ITIfLIeCKaH MCCOLINAINS bubmorexa HOK
p 8 HHATLHA. https://m.edso0.ru/00addecO
XVMUYECKUE PEaKIIUU B pacTBOPAX)
18 AHanu3 KOHTPOJIBbHOH pabOTHI. bubnuorexa [IOK
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OOm1ast XapakTepUCTHUKA TaJIOTCHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHas KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJTyICHUE bubmorexa IIOK
> TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
. bubnuorexa [JOK
20 «ITonmydeHue ConTHON KUCTOTHI,
" . https://m.edsoo.ru/00ade348
nzyuenue e€ coiictB». MOT Ne 35.
Berarcienus mo ypaBHEHUSIM
21 XHUMHYECKUX PEaKIi, €CIN OJMH U3 bubmorexa IIOK
’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
99 OO6mras XapaKTEepPUCTHKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(PHUKAIIUN CEPBHI.
23 Haxoxnenue cepbl u €€ coeTMHEHUI bu6mmoreka [JOK
B IIpUpoOJie. XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10po1, CTPOEHUE, bubnuoreka [IOK
24 .
(bM3UYEeCKre M XUMHUYECKHUE CBOHMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHasi KUCIIOTA,
25 (bM3UYeCKre U XUMHUYECKUE CBOMCTBA bubmmorexa TIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKInu, JeKaIINe B
OCHOBE MPOMBIILIEHHOTO crocoba
P N bubmuorexa [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XHUMHYECKOE 3arpsi3HEHNE
OKpYXarollel Cpe/ibl COeTMHEHUSIMU

https://m.edsoo.ru/00adec8a
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cepsl

Briuucienne MmaccoBOM OJIU BBIXOAa

bubmuorexa [JOK

27
MPOJyKTa peaKkuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB

28 VA-rpynimsl. A30T, paclipoCTpaHeHHE bubnuorexa [JOK
B IIpHpoie, PU3NYECKUE U https://m.edsoo.ru/00adeeat
XUMHYECKHE CBOMCTBA
AmMuak, ero ¢usnueckue u

29 XUMHYECKHE CBOMCTBA, OJTYYEHUE U bubmorexa IIOK

> HOTYH https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Mpaktudeckas padora Ne 3 o Teme
30 «[lomyuenne aMmMuaka, U3ydeHUe ero Bubamorexa [IOK
_ ya dath https://m.edsoo.ru/00adf180
cBoiictB». MOT Ne 35.

31 A3OoTHas KUC0Ta, e€ PU3NIECKHe U bubnuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHWUS B KaY€CTBE MUHEPAIbHBIX

32 oOpenuil. Xumuueckoe bubamorexa [IOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COCIIMHEHUSIMH a30Ta
®ochop. Oxeun docdopa (V) u

33 (1)00(%)0 pHa}I KH?H((I))Ta q)(ppll)sn(qezmne u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TIOJTYUYCHHUE
Hcnons3oBanue pochaToB B

34 Ka4yecTBE MUHEPAIbHBIX YA0OPECHUH. bubnuorexa [IOK
3arpsi3HeHUE MPUPOJIHOM CpeIb https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepoJ, pacupocTpaHEeHuUE B bubnuorexa [IOK
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npupoje, GU3NIeCKue 1 XUMUIECKHUE
CBOICTBa

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36 DKOJIOTUYECKHE TTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
. bubnuorexa [JOK
37 YTOIBHAA KHCIIOTa H €€ cOolti https://m.edsoo.ru/00ae006¢c
[IpaxTueckas padota Ne 4 o Teme
38 "[Tomyuenne yriaekucioro rasa. bubnuoreka [IOK
KadectBennas peaxius Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH". MOT Ne 35.
[TepBoHayaabHBIC TOHATHS 00
39 oprpaHI/IquKHX BEILIECTBAX KAK O bubmorera IIOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX yriiepoa
40 Kpemnuwnii u ero coequHeHUs bubmorexa LIOK
https://m.edso0o.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«BaxkHeie HEMeTalIbl U KX https://m.edso00.ru/00ae0bf2
coequaenus». MOT Ne 35.
KontponbHas padota Ne3 o teme
42 «BaxuHenme HeMeTaJlIbl U KX bubmorexa OK
https://m.edso00.ru/00ae0el8
COCTMHCHUS
AHanU3 KOHTPOJBHOM pabOTHI.
OO1as XapaKTepUCTHKA XUMHUYECKHUX Bu6orexa LIOK
43 9JIECMEHTOB — METAJLJIOB.

Merannuueckas CBSI3b U
MCTAJUIMYCCKAA KpHUCTAJIIINICCKAsA

https://m.edsoo.ru/00ael03e
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pemérka. @U3nvecKrue CBOMCTBA

METAIIJIOB
XnMHYecKre CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUUECKUN Psifl bubmmorexa [TOK
o https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
O61ue cnocoObl NOTy4YEeHUS
MeTaiioB. CIuraBel. BeraucieHus mo
45 aBHEHHUSIM XUMHWYECKHUX PEaKIUU bubmmorexa ITOK
yp PEAKIUH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MIPUMECH
46 IlousiTHe 0 KOPPO3UH METAIIIIOB bubmorexa IIOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47
[enounbie MeTa bl https://m.edso0.ru/00ael14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edso00.ru/00ael14b2
49 Illenoyno3eMeNnbHBIC METAJLIbI — bubmuorexa [JOK
KaJIbIIMH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiine coefMHeHNs KaabIUs bubmorera IIOK
g H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALI[MSI
3HAHUH
59 JK€cTkocTh BoABI M CLIOCOOEI €& bubmuorexa [JOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
S . bubnmuoreka [JOK
53 JKEcTKOCTh BOJBI U METOIBI €€
" https://m.edsoo.ru/00aelae8
ycrpanenus". MOT Ne 35.
54 AnmroMuH#i bubmuoreka [JOK
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https://m.edsoo.ru/00aelc64

AmpoTepHbIe CBONCTBA OKCHIA U

bubmuorexa [JOK

= THAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcuibl, TUIPOKCUIBI U COJTH JKele3a bubnuorexa [JOK
(1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HAHHI
[IpakTnueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [{OK
«BaxHenmme MeTauibl U UX https://m.edsoo.ru/00ae3de8
coemnuenusy. MOT Ne 35.
Boruncnenus no ypaBHeHUAM
XMMHYECKUX peaKkui, ecau OA1H U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COZEPKUT IpuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOM JOJH BBIXOJ1a IPOIYKTa
peakuuu
61 O06o01IeHre U cucTeMaTHU3aIus
3HAHUH
KonTponsnas padota Ne4 o teme
62 «Baxuenmme MeTaIbl ¥ UX
COEIMHEHUS
AHanU3 KOHTPOJBHOM pabOTHI.
63 BemectBa u Ll:aTepHaJIEI B bubmorexa [TOK
. https://m.edsoo.ru/00ae3f50
MTOBCETHEBHOM JKU3HH YETIOBEKA
64 XUMHUYECKOE 3arpsi3HEHHE bubnuorexa [IOK
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OKpYKaroLIEn Cpe/ibl

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

65 Ponb xumuu B periennu 1 bubmuorexa LIOK
HKOJIOTHYECKUX MTPOOIIEM https://m.edso0.ru/00ae4270
66 O06001IeHre 1 cUCTEMAaTH3AIUS 1 bubmmorexa LIOK
3HaHUU https://m.edsoo.ru/00ae0d0a
67 O06o01enre U cucTeMaTu3arus 1 bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00adb33c
68 O06o01enre U cucTeMaTu3arus 1 bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe o6mectBo «M3narenscTBo «IIpocBemienue
* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,

AKLII/IOHepHOG O6H.I€CTBO ((HSI[&TCHBCTBO «Hpoc:BemeHHe»

METOJIUYECKHUE MATEPHUAJIBI IJI51 YUUTEJISA

Xumus (0a30BbIi ypoBeHb). Peanu3zanust tpedoBanuit ®I'"OC ocHOBHOTO
oOrero

o0pa3oBaHus: METOMUecKoe mocodue st yuutens / KaBepuna A. A.,
[Tnuyruna I'.B.; nmox pexa. I'. B. [Inuyrunoun. M. : ®I'BHY «HCcTUTYT
CTpaTeruu pa3Butus oopazoanus PAOy, 2022. 81 c.:

MeTonnueckue Keichl Jjisi OCHOBHOTO 00IIEero 00pa30BaHMsI: CIOKHBIC

BOTIPOCHI MPETIoJaBaHus YIeOHBIX TpeaMeToB. Xumus. https://content.edsoo.ru

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Karanor mugpoBoro odpaszoBatenbHoro konrenra https://educont.ru
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