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HOACHUTEJIbBHASA 3AITMCKA

[Iporpamma 1NO XMMUM Ha YPOBHE OCHOBHOTO o00mIero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30BaHusl, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (eaepanbHON pabodell MPOTrpaMMbI
BOCIIUTAHUS U C YYETOM KOHLEIIIUU NPEnojaBaHus y4eOHOro npeaMera « XUMHUs»
B 00pa3oBaTeNbHBIX Opranm3anusax Poccuiickoit denepanuu.

[IporpaMma mo xumuM Aa€T MOPEACTABICHUE O LEIX, OOLIeH CcTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOy4yaAIOUIMXCA CPEACTBaMU y4eOHOro
npenMera, yCTaHaBJIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeIyCMaTpUBAET pACIpEEICHHEe €ro MO0 KjlaccaM M CTPYKTYpUpPOBaHHUE IO
pazzienam M TeMaM NPOrpaMMbl O XUMHUH, OIPEAEISIET KOJIMYECTBEHHBIE H
KAYECTBEHHbIE XapaKTEPUCTHKHU COJIEpKaHus, PEKOMEHIYEMYIO
MIOCJIEIOBATENbHOCTh ~ M3YYEHUS XUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM y4eOHOTO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEN  00yYalolUXCs, OMNpEeAeNsieT BO3MOXXHOCTH —MpeaMera IS
peanu3anuu TpeOOBAHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHOMN
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4YeHUs XUMUU Ha YPOBHE 1ieJIel U3yUeHHUs TPEeIMETa U OCHOBHBIX
BUJIOB y4EOHO-IIO3HABATEIBHON JIEATEbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHUE XUMHUHU CIYXKUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PEHHUS
oOy4aronierocs, ero MnpejacTaBICHUN O MaTEpPUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
pOJb UTparoT (QOopMHUpPYEMbIe XUMHUEH MPEICTaBICHUS O B3aUMOINPEBPAIICHUIX
SHEPruv U 00 HBONIIOIMM BEHIECTB B MPUPOJE, O MyTIX PEHICHHs T00aIbHBIX
mpo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBON U SKOJOTUYECKON O€30I1aCHOCTH, MPOOIIEM 3IPaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEH  JUIs  CaMOpasBUTHUS U
(dhopMupOBaHUS KYJIBTYPHI IMTYHOCTH, €€ 00Iel 1 (PyHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B (()OPMHUPOBAHHE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4alolMXCsl, HABBIKOB HMX CAMOCTOSTEILHOM  y4yeOHOW  JEeSTeNIbHOCTH,
AKCIIEPUMEHTANIBHBIX W MCCIEAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOPECCUOHATBHON JIEATEIILHOCTH;

3HaKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00y4arolIuXcs;



CrocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIOIUXCSI.

JlanHbple HampaBiieHHsT B OOy4EeHUH XHUMHUHU OOECIEeUMBAIOTCS CHEUu(UKOi
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  [EIarornyecku
a/IaITUPOBAHHBIM OTpakKeHHEM 0a30BOI HAYKH XMMHUU Ha ONPEICIEHHOM JTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA
OCBOCHHME OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHMHH, OCHOB
HEOPraHWYeCKOM XUMUU H HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX [OHSTHU
OPraHUYECKON XUMHUH.

CrtpykTypa copepxaHHsl TpOrpaMMBbl 110 XMMHUU c(HOpMHpOBaHA HA OCHOBE
CUCTEMHOr0 mnoaxoja Kk e€ m3ydeHuro. Coaep:kaHHe CKIAAbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUA O XUMHYECKOMN
peakuuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLHUIY
IIOCJIEIOBATEIBHOIO PA3BUTHSI 3HAHWK HA OCHOBE TEOPETHUYECKHUX IMPEICTaBICHUI
Pa3HOI0 YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHUU aTOMA U XUMUYECKOU CBSI3U;

— TOpelcTaBieHUd 00 JIEKTPOJUTUYECKON AMCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHMS PAcCMATpUBAIOTCS HA OCHOBE ASMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHS K JApPYyromy, BBINONHSAS (DYHKUMH OOBSICHEHUS U IPOTHO3UPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH MPAKTHYECKOTO0 NMPUMEHEHHS M IOIYUYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IOPEACTABICHUS] O XMMHYECKON COCTABIIIONIEN HAyYHOU KApTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOM NpPUPOJbI, LEHHOCTHOIO OTHOWIEHHUS K HAYYHOMY 3HAHUIO H
METO/JaM NO03HaHUs B Hayke. V3ydeHHe XMMHHM IPOUCXOJHUT C IPHUBJICUYECHHUEM
3HaHUW W3 paHee H3yYEHHBIX YYEOHBIX NpeAMeTOB: «OKpYKaIOMUNA MHUP,
«buonorus. 5-7 xkimacce» u «Pu3mnka. 7 Kmace».

[Ipy wu3ydeHWH XUMUU TPOUCXOAUT (OopMHpOBaHME 3HAHUKA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbHOCTA YEJOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CUCTEMBbI XMMHYECKUX
3HaHUU — BaXXHEWIINX (HaKTOB, MOHATH, 3aKOHOB U TEOPETUIYECKUX TOJIOKEHUH,
JOCTYNHBIX O0000IIEHNH MHPOBO33PEHUECKOIO XapakTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HayYHbIM METOJAM T[O3HAHHUA MPU H3YYCHHH BEIIECTB H
XUMHUYECKUX peakiui, B (OPMUPOBAHUHU U PA3BUTHUU MO3HABATEIILHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-IO3HABATEILHOW U Y4eOHO-MCCIEeI0BATENbCKON
AESITeIbHOCTH, OCBOCHHM MpPaBHJ O€30MacHOro oOpalleHus C BellecCTBaMU B
IMOBCEJHEBHOM XKU3HU.

[Tpu u3yyeHun XMMHHM Ha YPOBHE OCHOBHOI'O O0IEro 0Opa3oBaHUsl Ba)KHOE
3HaYeHHUE MPUOOPENN TaKUe 11, KakK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOy4YeHUSI HA  CHUCTEMATHYECKOe MPHUOOIICHHE
o0Oy4aromuxcss K CaMOCTOATEIbHOW I03HABATEIbHON JIEATEIHHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecredeHue yCIoBUM, CIIOCOOCTBYIOIMIUX MTPHOOPETEHHUIO 00YyYarOIIUMUCS
OMbITa PA3HOOOPA3HON NESATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE JIf
Pa3IMYHBIX BUJIOB JCSTEIBHOCTH;

— (dopmupoBanue o00meld (GYHKIIMOHATHHOW ¥ E€CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM UHCJIE YMEHHMH OOBSICHATH M OLEHUBATH SIBJICHUS
OKpY>KaIoIlIer0 MHpa, WCIOJIb3Yysl 3HAHHUA U OINbBIT, MOJIYYCHHBbIE NPU H3YUCHHUH
XUMUHU, TPUMEHITh WX MPU PEIICHHH MPOOJIeM B IOBCEIHEBHOW JKWU3HHU W
TPYJIOBOH IESITEIbHOCTH;

— (QopmupoBaHue y 0oOydaloUmUXCsl TyMAaHUCTUYECKUX OTHOIICHMIH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKM SKOJOTUYECKU
1eJ1eco00pa3HOro TMOBEACHHUA B OBITY M TPYIOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHMS CBOETO 340POBbS U OKPYKAIOLIEH IIPUPOTHOU CPENIbL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(duiis M HampaBiIEHHOCTU AAJIbHEUILEro
oOy4YeHUSI.

OO1iee 4YUCIO YacoB, OTBEAEHHBIX JUIsl M3YyYEHHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COILEPKAHUE OBYYEHUA

8 KITIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YEIIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsiTHE 0 MeTomax Mo3HaHMS B XMMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3eieHust CMECEH.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JEMEHThl. (CHUMBOJBI XHUMHYECKHUX
31eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢opmyna. BameHTHOCTP aTOMOB XWMHYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHocuTenbHass MOJNEKyIsipHas macca. MaccoBasi JOJIsl XMMUYECKOTO JJIEMEHTA B
COCIMHEHUMU.

KomnuectBo Bemectsa. Moub. MoisipHast macca. B3aumMoCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTUHEHU.

@u3NYECKUEe U XUMHUUYECKUE ABJICHUSA. XUMUUECKAS PEAKUINS U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEaKIUi (COSTUHEHNS, PA3I0KEHNUS, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHMUYECKOW MOCYAOM, MpaBuiiaMu padOThl B JabopaTopuu M
npuéMamMu oOpalleHus ¢ J1adopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OMHCAHHE
(GU3MYEeCKUX CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOICHHE
¢bu3nueckux (IJIaBIieHWE BOCKA, TasHHWE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KUCIOTON) SIBJICHUH, HAOII0ICHUE U
OMMCAHUE MPHU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCJIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCUIA
Menu (II) mpu HarpeBanuu, B3auMoOJICUCTBUE XKee3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbINIapUBAHUE, AUCTWUISALMUSA, XpoMaTorpadusi, MpoOBEJEHUE OYUCTKU MTOBAPEHHOU
coiv, HaOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWsI MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapOCTEP>KHEBBIX ).

Baskueiue npeacTaBuTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopon — 3jeMEHT U MpOCTOe
BemecTBo. Haxoknenwe kucimopoja B Tpupoae, (Ppu3ndeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupapl. Ilpumenenue kucinopona. CrocoOsbl



MOJIyYeHUsT KHUCIopoja B JjabopaTopud W TMpOMBINUICHHOCTH. KpyroBopor
Kucinopoza B npupojie. O30H — aIoTponHas MOAU(PUKALMS KUCIOPOA.

TemnoBoit 3¢(deKT XUMUYECKOW pEeaKIMH, TePMOXMMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOI0 3(hPeKTa, pa3pyluieHue 030HOBOIO CIIOSL.

Bonopon — anemeHT u npoctoe Bemectso. Haxoxaenue Bogopoaa B Ipupoie,
¢u3nueckue M XUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI TMOJYyUYEHHUS.
Kucnotsl u conm.

Mosnsipabiii - 006€M  Ta30B. Pacu€Thl 1O XMMHYECKHMM  ypaBHEHUSIM.

dusnyeckue CBOWCTBA BOAbl. Boma Kkak pacrBopurenb. PacTBOpEL
HacelllieHHBIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEWIECTB B BOJE.
MaccoBast 10Ji BEMIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBAaHUS.
Ponp pacTtBOopoB B npupoje U B KU3HHU 4enoBeKka. KpyroBopoT BOJbI B MPHUPOJE.
3arpsi3HeHHe NPUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coemunennit. Oxcunbl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aMOTEepHBIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. dusmyeckue ©U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcnoBannsa. Knaccudukanuss ocHOBaHWM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. Homenknarypa ocHoBaHuil. Du3nueckue M XMMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknarypa kucinor. Ouznueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
Ilonyuenue KuCIoT.

Comn. Homenkiiarypa cosneil. @u3ndeckue U XuMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue comnen.

['eHeTnueckas CBA3b MEXK/y KJIACCAMU HEOPTaHUYECKUX COEAUHEHHM.

Xumuueckuiit IKCnepumenm:

KAQ4ECTBEHHOE OIPEJICIICHUE COACPHKAHUS KUCIOPOJIa B BO3AYXE, MOJIYUEHHUE,
coOupanue, pacno3HaBaHWE M W3YYEHHWE CBOWMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOJAOM M YCIOBUSL BO3HUKHOBCHHUS W
OpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C o0OpasllaMu OKCHUAOB H
OMKMCAHUE HX CBOMCTB, MOJyd4YeHHE, COOHMpaHUEe, pPACIO3HABAHUE M H3YyUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOIeHHEe 00Opa3IoB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIIeIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C  OINPEICIEHHOU
MACCOBOM JI0JIEM pACTBOPEHHOIO BEIIECTBA, B3aMMOJIEUCTBUE BOJbI C METa/IaMU
(HaTpyeM ©  KaiublKeM) (BO3MOXKHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



WCCIIeIOBaHNEe O0pa3lloB HEOPTaHWMYECKUX BEIMIECTB PA3IUYHBIX  KJIIACCOB,
HaO0JII0/ICHHE U3MEHEHHUS OKPAaCKM MHAMKATOPOB B pacTBOpax KUCIOT U HIEIOYEH,
u3ydeHue B3aumojiecTBus okcuaa meau (II) ¢ pacTtBopoM cepHOM KHCIIOTHI,
KUCJIOT C METaJUIaMHU, PEaKUUW HEWTpaAU3alHuH, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOIO0 METa/ula APYTMM M3 PAcTBOpPA COJM, PELICHUE
AKCIEPUMEHTANIBHBIX 3a7ad 1o Teme «BaxkHelmume Kiaacchl HEOPraHMYeCKHUX
COCIUHEHUIN.

IHepuonuuyeckuii 3axkoH U Ilepuoamuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenngeneeBa. CrpoeHune aTomMoB. XHMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PHUKAIIUA XUMHUYECKUX 3JIeMeHTOB. [loHsatue o
Ipynmnax CXOJHBIX 3JEMEHTOB (ILIEJOYHBIE W IIETOYHO3EMENIbHbIE METalIbI,
raJIOr€Hbl, MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yr0T aM(POTEPHbIE OKCHU/IbI
U TUJAPOKCUBI.

[lepnonnueckunt 3akoH. [lepnoanueckas cucrema XUMHYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. Koporkonepuoanas ©  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckon cucrembl xumudeckux syeMeHToB . 1. Menneneesa. [lepuobl
u rpynnbl. Ou3nyeckuid CMBICH TMOPSAJKOBOTO HOMEpa, HOMEPOB IEpUOfa M
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 00OJIOYeK AaTOMOB TMepBbiX 20 XWMHUYECKHX DJIEMEHTOB
[Tepuomnueckon cucremsl . . MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA I10 €ro MoJiokeHuto B [lepuoanueckont cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 TPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CuCTEMbl XUMUYECKHUX
BJIEMEHTOB IS pa3BUTUS Hayku W npaktuku. . WM. MenaeneeB — yd€HbIA U
rPpaXIaHUH.

Xumuyeckass cBs3b. KoBajlieHTHast (MOJsipHAsT M HENOJSPHAs) CBSA3b.
DIIEKTPOOTPULATEILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIMH.
ITponecchl okucieHus: 1 BoccTaHOBIEHUsA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCIOT M WIEJIOYEH, IMPOBEIAEHUE ONBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIUU
(ropenue, peakiuu pas3yioKeHUs, COSTUHEHN).

Mescnpeomemmnuie ceasu



Peanmu3anus MeXnpeaIMETHbIX CBA3€d NpU W3YYEHUM XHMHHM B 8§ Kiacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAYYHbIX
HOHATUM, TAK U MOHATUH, SABISIOIIMUXCA CUCTEMHBIMU JUISl OTJEIbHBIX NIPEAMETOB
€CTECTBEHHO--HAYYHOIO LIMKJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MMOHATHUS: HAyYHbIH (DaKT, TUIOTE3a, TEOPUS,
3aKOH, aHali3, CHUHTE3, KiIacCuPUKaUs, TEePUOANIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEWUTPOH, HWOH, HYKIIHI,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, JJICKTPUYECKUM 3apsj, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, (PU3MUECKUE BEIMUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTaHETHI, 3BE€37bl, ConHIE.

buonorus: dotocunres, apixanue, buocdepa.

I'eorpagusi: armocdepa, rugpocdepa, MHUHEpabl, TOpPHBIE IOPOABI,
IIOJIE3HBIC MCKOIIAEMBbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeuecTBo 1 XMMHYECKas peakuus

[lepnonmueckunt 3akoH. [lepnoanueckas cucrema XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOICTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalus, KaabLusi MW HUX
COCIIMHEHMM B COOTBETCTBUM C IIOJIOKEHUEM 23jeMeHTOB B Ilepnoaudeckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

Crpoenue BellecTBa: BUABl XMUMHYECKOW CBsI3U. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUINYECKOW PEIIETKU U
BHUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEILECTB. XUMUYECKHUE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K Pa3iIu4HbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHMI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHU4eCKUX peakuil o pa3IudHbIM IpU3HaKaM (TI0 YUCITy
M COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIUIOBOMY 3(DdexTy, o
U3MEHEHUIO CTEIEHEN OKHMCIEHUS XUMUYECKUX DJIEMEHTOB, IO 00paTMMOCTH, IO
YYACTHIO KAaTallM3aTropa). DK30- U SHAOTEPMUYECKHE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu Xumudeckoil peakuuu. IloHsTue 006 oOpaTUMbIX U
HEOOPATUMBIX XUMUYECKUX peakuusaxX. [IoHATHE O rOMOreHHBIX UM IeTEepPOreHHBIX
peakumsx. Ilonstue o karanuse. [loHATHEe 0 XMMHUUYECKOM paBHOBecUU. DaKTOPHI,
BJIMSIOIIME HAa CKOPOCTh XMMHYECKOM pEaKIUu M TOJOXKEHHE XUMHUYECKOIrO
PaBHOBECHSL.

OKUCANTENTbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMU,  JAJCKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAaHOBUTENBHOM — peakuuu.  CocraBineHue  ypaBHEHUH



OKHCIINUTEJIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJa
AJIEKTPOHHOTrO OalaHca.

Teopus 3JE€KTPONUTUYECKON TUCCOUMALUU. DIIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOLMALMA BEUIECTB C PA3JIUYHBIMU BHIAMU
XuMu4eckou cBsizu. CteneHs auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClIOBUS MPOTEKAHUs PEaKIMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIEHHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAHUU U COJICH B CBETE MPECTABICHUN 00 ANEKTPOIUTUIECKON AUCCOIUAIIIH.
KauecTBeHHbIe peakiuu Ha MOHBL. [loHATHE O THApONIM3E CONE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJEISAMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BELIECTB — METAJUIOB W HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuja HaTpuUs), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOM peakuuu
OT BO3JCUCTBUS PA3NIMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEIIECTB, MPOLECCa JAUCCOUMALUMHU KHUCJIOT, WIEJIOYEd U COJIeH
(BO3MOXHO  MCHOJIb30BAaHUE  BHJIEO  MATEpUAJIOB), MPOBEJIEHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHHWs]  peakuuidi HOHHOrOo  oOMeHa
(oOpazoBanue ocajaka, BbIJICJICHHE Tra3za, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUil
(ropeHue, peakiuu pas3IoKEHUs, COCIUHEHHMs), PACIIO3HABAHNE HEOPIaHMYECKUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEAaKUMHd HA HOHBI, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTansisl 1 UX coeIMHEHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHun okucieHus. CtpoeHue M (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XUMHYECKME CBOMCTBA HA IPUMEpPE  XJIOpa
(B3auMOJENCTBHE C METaUlaMHu, HEMETAJJIaMH, IIeJIo4amMu). XJOPOBOIAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMpuMeHeHue. JleicTBue
XJIOpa U XJOpPOBOAOPOJA HAa OPraHU3M YeJIOBEKa. BakHehmume XJIOpUIbl U UX
HaxXO0XJICHUE B IPUPO/IE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (uU3MUECKHUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAU(DUKALIUNA KUCIOPOJIa
U cepbl. XuMUYeckue cBOMcTBa cepbl. CepoBOAOpO, CTpOoeHUE, (HU3UUYECKUE U
XUMHYECKue cBOWMCTBA. OKCUABI CEpbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kuciota, (QuU3HUECKHE ¢ XUMHUYECKHE CBOWCTBa (0OmME Kak
MPEJICTaBUTEN Kjacca KHUCIOT U crhenuduueckue). XUMUYECKUE PEakiu,
JeXKallie B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOJyYeHUs] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOM KMUCIOThI, KAYECTBEHHAS PEaKLIUs Ha



cynabdaTr-uoH. Haxoxzaenue ceppl M €€ COEIMHEHUH B MpUPOJE. XUMHUUYECKOE
3arpsiI3HEHUE OKPYXKAIOUIEH Cpenbl COSAMHEHUSAMU CEpbl (KHCIOTHBIE [TOK[IH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEAOTBPAILECHUS.

OOmiast xapakTepucTuka 351eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHHS. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢uznueckre u xXuMuueckue cBoiicrea. KpyroBopot azora B npupoze. AMMHAK, €T0
(du3nyecKkrue U XMMUYECKHE CBOMCTBA, MTOJIy4eHHE U npuMeHeHue. Coau aMMOHMUS,
X QU3NYecKue U XMMUUYECKHUE CBOMCTBA, IpUuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOJIyueHHe, (PU3NYECKHEe U XUMHUYECKHUE
CBONCTBa (00mME Kak TPEICTABUTENs Kjacca KHCIOT W chenuduieckue).
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHMSI B KadeCTBE MUHEPAJIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COEAUHEHUSMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO31yXa, IOYBbl M BOJOEMOB). Docdop,
ainotponnele Moaudukamuu docdopa, PuMUEcKue M XUMUYECKHUE CBOMCTBA.
Oxcun hochopa (V) u hochopnas kucinora, Puznueckre 1 XUMUYECKUE CBOMCTBA,
noayuyenue. Mcnonb3oBanue ochaToB B KAUECTBE MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrtepuctuka 31aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHHUS.  YTIEpoid,  aJJIOTPOIIHBIC
Moau(UKaIMK, pacpoCTpaHEHHE B MpHUpPoAe, (GU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepoaa B npupone. OKcHbl yriepona, ux
¢uznueckue M XUMHUYECKHE CBOMCTBA, [JEHCTBUE HA JHKUBBIE OPraHU3MBI,
MOJlyYeHUE M TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runoresa rmo6ansHOTO MOTETUICHUS KIMMaTa, MapHUKOBBINA A (EKT.
VYronbHass kuciaora M €€ CconM, UX (PU3NYECKUE U XHUMHUYECKUE CBOWCTBA,
nojgyyeHue W npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HUOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEJIBCKOM
XO35IMCTBE.

[lepBoHayasibHbIE TOHATHSA 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaeposa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, [JIMLEPUH, YKCYCHasl KHCII0Ta).
[IpuponHblE MCTOYHHMKM YIJIEBOAOPOJAOB (yroib, IPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl HUX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: KUPAX, OCNKax, yriaeBoaax — U Ux
poauM B OKM3HM 4YelOBEKa. MarepuaJlbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, NOJy4Ye€HUE U
npumeHenue. CoeauHeHus: KpemHus B mpupoge. OOmume mpeactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKATBI, UX HUCHOJb30BAHHUE B
OBbITY, B IIPOMBIIIIEHHOCTH. BaxkHelye cTpouTenbHble MaTepuallbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O€eTOH, >kene300eToH. [IpobiieMbl G€30MacCHOTO HCIOIB30BAHUS
CTPOUTEIBbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
IPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJEHHE MTPHU3HAKOB
WX TIPOTEKAaHWS, OIBITHI, OTpaKaromme (U3NUYECKUE W XUMUYECKHE CBOWCTBA
rajoreHOB M HX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
O3HAKOMJICHHE C oO0Opa3lamMu XJIOPUIOB (TajJOT€HHUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB), HAOIIOJCHUE TIporiecca OOyTIIMBaHUS caxapa MOJ ICUCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBHI, HW3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaUeCTBEHHOU peaKkIuM Ha Ccyiabdat-
MOH W HaOIIOJICHWE NpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (PU3MYECKUMHU
cBOMcTBaMU a30Ta, ¢dochopa M HX COCIUHEHUH (BO3MOXKHO MCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), 00pa3iiaMu a30THBIX U (OCHOPHBIX yAOOpEeHHH, MOTydeHuE,
coOupanue, pacno3HaBaHWEC U W3Y4YEHHWE CBOWCTB aMMHAKa, MPOBEACHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHHS U GocdaT-uOH U U3yUYCHHUE MPU3HAKOB
UX MIPOTEKAHUsI, B3aUMOJICICTBUE KOHIEHTPUPOBAHHON a30THON KUCIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAHUE BHJICOMATEPHUAIIOB), W3y4YECHUE MOJIeIIen
KPUCTAUIMYECKNX PEmIETOK anmasa, rpadura, QymuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIMM PACTBOPEHHBIX BENIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MIPOTHBOTA3a, MOJIYyYEeHHUE, COOMpaHue, paclio3HaBaHUE U U3yUYCHHUE
CBOWCTB YIVICKHUCJIOTO Ta3a, MPOBEJICHHE KAYECTBEHHBIX pPEakKIMii Ha KapOOHAT W
CUJINKAT-HOHbl W W3yYEHUE MPU3HAKOB HX MNPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIMEW CHUJIMKATHOM MPOMBIILIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3aja4 no TeMe «BaxkHeiime HeMeTauIbl U UX COCIUHCHUS.

MeTajLiibl M MX COEeIUHEHMS

OO0mast xapakTepUCTUKAa XUMUYECKUAX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuommyeckor cucreme xumudeckux snemeHtoB JI. U.
MenzeneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETauioB. MeTraiiueckasi CBA3b U
METAJJIMYECKasi  KpUCTAUIMYEcKass  pemeTka.  DJIEKTPOXUMHYECKUM  Psif
HaANpsDKeHUN MeTaiioB. Ou3nyecKrue U XUMUYECKue CBOMCTBa MeTaioB. OOmue
CrocoObl TONMy4YeHHs MeTauioB. [loHSATHE O KOPpPO3UM METaIOB, OCHOBHBIC
CrocoObl 3aluThl WX OT Kopposuu. CruiaBel (CTajdb, YyryH, IIOPAUTFOMUHHM,
OpoH32a) U UX MPUMEHEHHE B OBITY U IPOMBIITUICHHOCTH.

[Ilenounbie MeTAIIBL: MOJOXKEHUE B lleproanueckor CUCTEME XMUMUYECKUX
anemeHToB . M. MenneneeBa, CTpOE€HHE MX aTOMOB, HaXOXICHUE B IMPUPOJE.
dusznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus W Kanus). OKCUAbl U



TUOPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHne 1IeIouYHBIX METAUIOB U UX
COECIUHEHUMN.

[IlenoyHno3emenbHbIE METAUIbl MAarHuid W KaJbIUW: TIOJIO)KEHUE B
[lTepuoanueckon cucremMe xuMudeckux anemeHtoB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXKJI€HHE B IIpupojie. PU3NYECKUE U XUMUYECKUE CBOMCTBA MAarHUs
U Kanbiusa. Baxueive coeluHEHUs1 Kaiablugd (OKCUZ, THAPOKCHUJ, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMIL: TIoNI0KeHue B [lepronueckoil cucreMe XUMUYECKHUX AJIIEMEHTOB
. . MenpneneeBa, CTpOCHUE aToma, HAXOXICHUE B Ipuponac. PU3n4ecKue u
XUMUYECKUE CBOMCTBA altOMUHMS. AMGPOTEpHbIE CBOICTBA OKCUIA U TUJIPOKCUAA
ATIOMUHUSL.

Keneso: nomoxenue B [lepruoandeckon CUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToma, HaxoXKJIeHHWEe B npupone. dDusmyeckue u
XUMUYECKUEe CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U conu xkenesa (11) u sxxenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C O0Opa3llaMu METaUIOB M CIUIABOB, WX (pU3WdecKuMu
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHAA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB),
UCCJIEJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCAa TOPEHHUS JKeJie3a B KUCIOPOJE
(BOBMOKHO  HCIOJIb30BAaHHE  BHUACOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA MOHBbI. MarHus, KajblUs, aJTIOMUHUS, L[IMHKA, JKEJe3a
(IT1) u xxene3a (II1), meau (I1), HaGMrOEHNUE U OMMCAHKE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHM MOHAMHM HaTpHsl, Kaldusl W KaJlblMs (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB T'HJPOKCUIA ATIOMUHUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a1a4 110 Teme «Baxxneunmue
METAJUIbl U UX COCUHECHUSD.

XHMUA M OKPYXKAKOIIASA cpeaa

BemecTtBa u Marepuanbl B NOBCEJHEBHOW MW3HU 4elIOBEKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKHX peakiuii B ObiTy. [lepBas momoins npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenpl (mpenesibHas AOMyCTUMAast
KOHIEeHTpalus BeulecTs, aainee — [1/IK). Ponb xuMuu B pemieHrn 3K0JI0THYECKUX
pooJeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasioB MaTepuajaoB (CTEKIIO, CIUIABBl METAJUIOB, MOJIMMEPHBIC
MaTepHabl).

Mescnpeomemmnuie ceasu



Peanm3anms MeXNpeIMETHBIX CBSI3€ NpU HM3YYCHHHM XUMHH B 9 Kiacce
OCYILIECTBIIIETCSI 4epe3 MHCIONb30BaHME KaK OOLIUMX €CTeCTBEHHO-HAYUHBIX
HOHATHM, TaK U MOHATUH, SBJSIOMINUXCS CUCTEMHBIMH Ul OTIEJIbHBIX MPEAMETOB
€CTeCTBEHHO--HAyYHOTO ITUKJIA.

OOuIre ecTeCTBEHHO-HAyUHbIE MOHSATHS: Hay4HbIH (akT, THIOTe3a, 3aKOH,
TEOpHsl, aHAM3, CHHTE3, KIACCUPUKAIWS, TEPUOJUIHOCTD, HAOIIOICHHUE,
OKCHEPUMEHT, MOJICIUPOBAHUE, W3MEPEHHE, MOJIeNb, SIBJICHHE, NapHUKOBBIN
3 (eKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusuka: marepus, aToM, D3JEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOMbI, PaJHMOAKTUBHOCTh, MOJIEKYJa, J3JEKTPUUYECKUN 3apsij, IMPOBOJHUKH,
MOJYIIPOBOIHUKHY, JUAJICKTPUKH, (POTOIIEMEHT, BEHmIECTBO, TEN0, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKAS
peméTKa, CIUIaBbl, (PU3NYECKHE BEIMYHMHBI, CAUHUIBI H3MEPEHHS, KOCMHYECKOE
IpPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COJHIIE.

buonorus: ¢otocunres, apixanue, O6uocdepa, sKOCHCTEMA, MHHEPAIbHBIC
yI10OpeHusi, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIAEMbIE, TOTUTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHHMSA [POI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTrPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHUs XMMHHM B €JIMHCTBE y4E€OHOU H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUU C TPATAULIMOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPHUHSTHIMU B
oOmiecTBe MpaBUjIaMH M HOPMaMH TOBEIEHUS U CIOCOOCTBYIOT TpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUAIN3AIMH 00Yy4arOIIHUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOIIMUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IIO3UTHBHBIX ILICHHOCTHBIX OpPUEHTAllMM U
paclIMpEHUE OIbITA AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCITUTAHUA:

LIEHHOCTHOI'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEOUI0, TIOHUMAHHS 3HAYCHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOr0 O0O0IEeCTBA, CIOCOOHOCTH BJIaJE€Th JOCTOBEPHON HH(OpManuen o
NEPENOBBIX JOCTHUKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaxX M IMpaBUiIaX MEKINYHOCTHBIX
OTHOLIEHUHN B KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIEOBATENIbCKOM, TBOPUYECKOW M JOPYrMX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTM K Pa3HOOOPAa3HOW COBMECTHOW JESTENbHOCTH IPHU
BBITIOJTHEHUH Y4E€OHBIX, IO3HABATENbHBIX 3a/lady, BBIIOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoOllecC€ OTOM y4YeOHOW MAESATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE U TIIOCTYIIKM CBOMX TOBAapUUIEH C IO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA IOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE MPEACTABICHUS O BELIECTBE W XMMUYECKOW pEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY JJI NTOHUMaHHUS CYIIHOCTH HAyYHOM KapTUHBI MUpA, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOABI, B3aWMOCBA3SAX YEJIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU 110
XUMUHU, HEOOXOJMMBbIE i OOBSCHEHUS HaOIIOJAaeMBbIX IMPOILIECCOB U SIBICHUIA,
MO03HABATENbHOM, MH(OOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOATEIbHOW pPadOThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKUMHU CpEeACTBAaMU HH(GOPMAIIMOHHBIX
TEXHOJIOT U,

WHTEpPEC K OOYYCHHWIO W TO3HAHHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEN0BATENHCKOU
JEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH M YPOBHSI OOy4YeHUS B
JaJIbHEMIIEM;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbA:

OCO3HaHUE WEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3JI0pPOBbIM 00pa3 >KWM3HH, OCO3HAHME IOCJEACTBUI U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YITOTPEOIEHUS aIKOTOJIs, HAPKOTUKOB, KypeHHUS),
HEOOXOAMMOCTH COOJIIOJICHUS TIpaBUJ  OE30MAaCHOCTH TpH  OOpalleHuu ¢
XUMUYECKMMHU BEILIECTBAMU B OBITY U PEANIbHOU KU3HH;

5) Tpy10BOI0 BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuid U TpyAa pa3aIudHoro poja,
YBOKEHUE K TPYIy U pe3yJbTaraM TPYAOBOM AESATEILHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWM 10 XHWMHH, OCO3HAHHBIH BBHIOOD
WHIUBUTyIbHOW TPACKTOPUHU TIPOJOJIKEHUSI 00pa30BaHUsI ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCHEemHoN npodhecCuOHaTbHON AesTENbHOCTA U PA3BUTUSI HEOOXOIUMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) 3K0J10rM4YeCKOro BOCIIMTAHUS:

HKOJIOTHYECKU 1EJIeCO00pa3HOe OTHOUIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYLIECTBOBAHMUS, TIOHUMAHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 3I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIO/ICHUS
mpaBuiI 0€30MMaCHOTO MOBEICHUS MPU PabOTe ¢ BEIECTBAMH, & TAK)KE B CUTYaIIHSX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJTYy4YaeMble MPU U3YUYECHUU XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOIEeH NPUPOIHON CPeNIOH, ISl TOBBIIICHHUS
YPOBHSI  OKOJIOTMYECKOW KYJIbTYPhI, OCO3HAaHHA TJIOOATBHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIEM W IMyTeH WX PEIICHUs] MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B TMO3HABATEILHOM,
KOMMYHUKATUBHOM U COI[MAIbHON MTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocraBe wMmeranpeaMETHBIX PE3YJbTAaTOB BBIACISIOT 3HAYUMbBIC JJIA
dhopMHUpOBaHHSI MEPOBO33PEHHS OOIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHS, MPUHIIHII,
runore3a, (QakT, CHUCTEMa, WIPOIECC, OKCICPUMEHT U JPYroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpPEIMETax W MO3BOJSIOT Ha
OCHOBE 3HAHMM U3 ATUX MPeAMETOB (HOPMHUPOBATH MPEJICTABICHUE O IEJIOCTHOM



HAyYHOM KapTHHE MUpA, U YHHUBEpCAIbHbIC yueOHbIC ACHCTBU (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIE, PETYJIATUBHBIE), KOTOpbIE OO0ECHeYnBaOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO Y4eOHOM
JESTEIbHOCTH.

Ilo3HaBaTeJbHBIC YHHBEPCAIbHBIC Y4eOHbIE 1eHCTBUSA

ba3oBble 1oruyeckue aeicTBUA:

YMEHUSL MCIOJB30BATh NPUEMBI JIOTUYECKOTO MBIIUIEHHS IPU OCBOCHUH
3HAHWI: PacKpbIBaTh CMBICI XMMHYECKUX HOHATHH (BBLAEIATH MX XapaKTEpPHBIE
[PU3HAKHK, YCTAHABIIMBATh B3aWMOCBS3b C JIPYIMMH IMOHSITHSMM), HCIOJIb30BaTh
HOHATHUSA JJI1 OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBJICHUI, BEIOMpaTh OCHOBAHUS U
KpUTEpUU JJIsl KiIacCUu(UKAIMM XUMHUYECKUX BEIIECTB M XMMHUYECKHUX pEeaKLuH,
YCTaHABIIMBATh MPUUYMHHO-CICACTBEHHbBIC CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTHYECKHUE PACCYXKIAECHUS (MHIYKTUBHbBIE, NE€AYKTUBHBIE, IO aHAJIOIUH),
JIENaTh BBIBOJBI U 3aKIIOYEHUS;

YMEHHE NPUMEHATh B IIPOLIECCE [O3HAHUSA NOHATUA (NIPEAMETHBIE U
METaIpPEAMETHBIE), CHMBOJMYECKHE (3HAKOBBIE) MOJENIH, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIbHBIC TPEICTABICHUS —
XUMHMUYECKUHA 3HaK (CHMBOJ DJJIEMEHTa), XUMUYecKas (opMysia U YpaBHEHHUE
XUMHUYECKON peaKklMM — IPU PEIICHNN yuyeOHO-II03HABATENbHbIX 3a/1a4, C YUETOM
TUX MOJEJBHBIX NPEICTABICHUN BBISBIATH M XapaKTEPH30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YyYaEMBIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUECKUX PEaKLUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJCTBEHHBIE CBSA3M U
IPOTUBOPEYHS B U3y4aEMBbIX IPOLECCAX U SABJICHUSIX.

ba3oBble ucciieqoBaTe1bCKUe 1efCTBUA:

YMEHHUE HCIOIb30BAaTh IOCTABICHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMUs, a TakXKe B KayeCTBE OCHOBBI Ui (OPMHUpPOBAHUS THUIIOTE3BI IIO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYK/ICHHIA;

OpUOOpPETEHUE ONbITa MO IUIAHUPOBAHWIO, OPraHM3alMM U IPOBEACHMIO
YUEHHYECKUX OSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOIOM IIpolecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ynbTar, (popMyaupoBaTh 0000IIEHUS U
BBIBOJIbI IO PE3YJITATAM MPOBEAEHHOIO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTYET
0 MIPOJIEIaHHOI paboTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BbIOMpATh, AaHAJIU3UPOBATh M MHTEPHPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUA, MOTy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAs JUTEpaTypa XHUMHYECKOTrO COJEp)KaHMs, CIPaBOYHBIE
nocobust, pecypcbl VHTepHETa), KPUTHUECKH OLICHUBATHh IPOTUBOPECUUBYIO MU
HEJO0CTOBEPHYIO MH(POPMALIHIO;



yMEHUE MPUMEHSATh Pa3TUYHBIE METOIBI M 3aMPOCHl MIPH TIOMCKE U OTOOpE
uH(pOpPMAIlMM U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJIMMBIX JUISl BBITIOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 OMPEAEIEHHOTO THIA, MPUOOPETEHUE OIbITa B
o0nacTH  MCHOJIb30BaHUS  MH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO MCITOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BHIOMpATh ONTUMaIbHYIO (GOpMY Mpe/ICTaBlIeHNus HHDOPMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJ]a4ll  HECIIOKHBIMM CXEMaMH, JuarpaMMamH,
IpyruMu opMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHUE UCIIOJIb30BaTh W aAHAJIM3UpOBaTh B IpoIlecce Y4yeOHOU H
MCCIIEI0OBATEIILCKONU JIEATETLHOCTH WH(POPMAIMIO O BJIUSHUHU TPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3sIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpEIbl.

KoMMmyHuKaTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHMs 3ajlaBaTh BOINPOCHI (B Xojae auayiora W (Wiau) JAUCKYCCHM) IO
CyllecTBy  oOcyxkmaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEJIOKEHUSA
OTHOCHUTEIHHO BBITIOTHEHUS TIPEIJIOKEHHOMN 3a1a4H;

YMEHUS  TPEACTABIATh  IOJMYYEHHBIE  PE3YNbTaThl  ITO3HABATEIHLHOMN
NEATENHPHOCTY B YCTHBIX M THUCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIIUIO
pPE3yJbTATOB BBHIMOJHEHUSI XUMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpPHOro OIbITA,
J1a00paTOpHOM pabOTHI IO MCCIIETOBAHUIO CBOMCTB BEIIECTB, yUYE€OHOI0 MPOEKTA);

yMEHUSI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIILHOM W WCCJIENOBATECILCKOW  JEATEIBHOCTH  TMPU  PEIICHHUH
BO3HUKAIOIIKUX TPOoOJieM Ha OCHOBE yd€ra OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unuit (00CyXaeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD), KOOPIUHALIMS
COBMECTHBIX JCHCTBUM, OINpENeiIeHHe KPUTEpUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSITEIBHO OMPENEIATh IENN JeATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOUpaTh Hanbosiee d(PheKTUBHBIC CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATENLHBIX 3a7]a4, CAMOCTOSITEIbHO COCTaBISATH WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM JEHUCTBUM NPU BBIIOJIHEHUH 33JaHUA C  YYETOM
MOJIyYeHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjibTaTa 3asBJICHHOW UENH, YMEHHE
MCIIOJIB30BATh U AHATM3UPOBATH KOHTEKCTHI, MIPEJIaraeMbIe B YCIIOBUH 3aJJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMmeTHBIX pe3yNbTATOB IO OCBOEHHUIO 00S3aTENBHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOI'O JaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIJICJIAIOT: OCBOEHHBIE O0YYalOIUMUCS HAay4YHbIE 3HAHMS, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuiecKkue [ MpPeAMETHOM o001acTu  «XUMHUS», BHUIBI
NEATENIbHOCTH 10  MOJYYEHUID HOBOIO  3HAaHWS, €ro HHTEPIPETALNH,
npeo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIITNXCSI YMEHUM:

e PACKpBIBATH CMBICJ OCHOBHBIX XMMHUUYECKUX TMOHSTUH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAS M HEOHOPOJIHAS), BAJIEHTHOCTb, OTHOCUTEINIbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas IO XUMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XMMHUYECKasi peaklus, KIacCU(PUKALMs peaklui: peakuuu
COCAMHEHHUs, PpEaKUUU PA3JIOKEHUS, PEAKUUHU 3aMEIICHUS, PpPEaKLIHU
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKITUH, TeIUIOBOM 3(PdeKT peakuuu,
SJIPO aTOMa, JICKTPOHHBIN CJION aTOMa, aTOMHAsI OpOUTAIb, PAJNYC aTOMa,
XUMHYECKasl CBS3b, MOJSPHAS U HEMOJSIPHAs KOBAJIEHTHAs CBA3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, aHHWOH, pPacTBOpP, MaccoBas JOJs BEIIECTBa
(TIpolleHTHAsi KOHIIEHTpAaIKsi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHSATUM U
MIPUMEHSTH 3TU MOHATHUS MPU ONMKUCAHUU BEILIECTB U UX MPEBPAILICHUN;

e HCIONB30BAaTh XHWMHUYECKYI) CHMBOJUKY I COCTaBieHUS (opmyn
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIUN;

e OIpEAENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCIEHHSA  DJEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
IPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEOUMHEHHM IO
dbopmynam, BHUJ XWMHUYECKOW CBsA3M (KOBAJICHTHAsT W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cMbichn Ilepuommueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE IEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX DJIIEMEHTOB OT MX NOJIOKeHHs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHMUS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOTraipo;

e OIKCHIBATh W XapakTepu3oBaTh TaOmuuHyo Qopmy Ilepuoguyeckoit
CUCTEMBbl XHMHMYECKHX DJEMEHTOB: pa3jinyaTh [OHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «modouynas noarpynna (b-rpynmna)», mansie u
OOJBIIE TIEPHOJIBI, COOTHOCHUTH O0O0O3HAYEHMs, KOTOpPhIE HWMEIOTCS B
tabmune «llepuoguyeckas cucrema xumudeckux oanementoB /J[. U.
MeHzeneeBay € 4YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHSI AaTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YUCIO IJICKTPOHOB
U pacipeielICHHe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HCOPTAaHUUYECKHUE BEIIECTBA,
XAMHYECKHUE PEAKIMK (M0 YUCIYy W COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPIKAas OMMCAHNE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHHWSI XUMHUYECKHX IMPEBPAlICHUA B
Pa3IMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMeHTa 1o (opmyie
COCIMHEHMSI, MaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIE OTIEPAIlMU MBICTUTEILHON JACSITETbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 000OIIECHHE, CHUCTEeMAaTH3allnio, KJIacCHU(UKAIIMIO,
BBISIBIICHUE TIPUYWHHO--CJICJCTBEHHBIX CBSA3€H — i M3yYCHHSI CBOWCTB
BCIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUS — HAONIOZICHUE, W3MEPCHHE, MOJCIUPOBAHUE, SKCICPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

ClIeIOBaTh ~ NpaBWJIaM  IOJB30BAaHHMS ~ XMUMHYECKOH  TMOCYIOW |
nabopaTOpHBEIM 00OpYy/IOBaHWEM, a Tak)Ke IpaBuUjiIaM OOpalieHus C
BCIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB M0 TOJIYYCHHIO M COOMPAHUIO
ra3o00pa3HBIX BEMIECTB (BOAOpPONAa U KHUCIOPOJA), HPHUTOTOBJICHHIO
pacTBOPOB C OINPEACIEHHON MACCOBOW JIOJIEW PACTBOPEHHOIO BEULIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIHEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIIOYEH M KHCIOT C MMOMOIIBI0 HHAUKATOPOB
(smrakmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHE).

K xoH1y oOydenus B 9 kiaacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMMHUYECKHX TMOHSTHI: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHMOH, AaHWOH, MPOCTOE BEUIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIrs, XUMHUUIECKasi CBsI3b, TEIUIOBOUW A dexT
peaknu, MOJb, MOJSPHBIA  O0BEM,  PacTBOpP,  DICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAST JUCCOLUMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHuMble U



HEOOpaTUMbIE PpEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE PEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTAHOBJICHHE,
ajoTponus, ampOTEepHOCTh, XMMUYECKAsl CBsI3b (KOBaJEHTHAasi, MOHHAs,
METAJJIMYEeCKas), KpHUCTAIMYECKasi pelerka, Koppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEAKIUW, MPEACIbHO JIOIMYyCTUMAs
koHueHntpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
IPUMEHSTh 3TH NOHATUS IPU ONMCAHUM BEILECTB U UX MPEBPALLICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIUN;

ONpPENIEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHMM 1o (opMyiiaM, BUJ XHUMHUYECKOU
CBA3U (KOBaJE€HTHasi, MOHHAsl, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] UOHA MO XMUMHYECKOW (hopmysie, XapakTep Cpeasl B
BOJIHBIX PacTBOpax HEOPraHMYECKUX COCTUHEHHM, TUIl KPUCTAIMUYECKON
PEETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMbIica Ilepuomamueckoro 3axkona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKCBhIBaTh M XapaKTEpPU30BaTh
tabnuunyio popmy lleprogudeckoil CUCTEMBbI XUMHUYECKUX DIIEMEHTOB:
pasnuyaTh TOHATHUS «TJaBHas mnoarpynna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynmna)», manble W OOJbBIIME TEPUOJbI, COOTHOCHUTH
0003HAauEHHUs, KOTOpbIE MMEITCS B MEPUOAUYECKON Tadmuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XHMMHYECKHUX
ANEMEHTOB (COCTaB | 3apsn sapa, OOIIee YHCIO OJJIEKTPOHOB W
pacmpenenieHne WX 10 JJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB DJIEMEHTOB U UX COCOUHEHHU B
npeAeIax MaJblX IEPUOIOB U IJIABHBIX MOATPYIIT ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEUIECTBA,
XUMHUYECKUE peakiuu (10 4YKCIy U COCTaBY YYacTBYIOIIMX B PEAKIIHUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME MU CHEU(PUYECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasi OIMCAHUE
MpUMepaMy MOJIEKYISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUYECKOW JUCCOLUMALMUA  KHCIIOT,
LIEJIOYEU U COJIEU, TTOJIHBIE U COKPAILLIEHHBIC YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TCHCTHYCCKOM CBS3HM MEXK/y BEIIECTBAMH Pa3JIMYHbIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKIIAN
MIOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OajlaHCca 3THX PEaKIni;
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XHMHYECKUX TIPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIISITH OTHOCUTENHHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMEHTa 10 (opMmylie COSAUHCHUS,
MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, INPOBOIUTH PaCUEThl 10
YPaBHEHUIO XUMUYECKOU PEAKIINU;

coOmoaTh  MpaBWia  TOJB30BAHUS ~ XHUMHYECKOW  TOCYIOM |
nabopaTOpHBIM  O0OpY/AOBaHWEM, a TaKXKe TMpaBwiia OOpameHus ¢
BCIICCTBAMH B COOTBETCTBHM C MHCTPYKIHSMH IO BBIITOJHCHHIO
7a00paTOPHBIX XUMHUYECKHX OMBITOB I10 TIOJYYCHHIO M COOHMpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJITBEPKAAIONINE  KAYeCTBCHHBIA  COCTaB
Pa3TUYHBIX BEIIECTB: PACTO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMU/I-,
uonua-, Kapbonar-, Qocdar-, cuiukar-, cyiabpar-, TUAPOKCUA-UOHBHI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYCHHBIX METAJIOB, NMPHUCYTCTBYIOIINE B
BOJHBIX pacTBOpaX HEOPTaHMUECKUX BEILICCTB;

MIPUMEHSATH OCHOBHBIE OTICPAIMHA MBICTUTEIHHON JCSITCIIBHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTEeMAaTU3alUI0, BBISBICHHE
PUYUHHO-CJICICTBCHHBIX CBS3CH — I M3y4YEHUS CBOWMCTB BEIICCTB U
XUMUYCCKUX PCaKIHHi, €CTCCTBEHHO-HAYYHBIC METOJbI IIO3HAHUS —
HAOJIFO/ICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (pealbHbIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koun4vecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U JuekTpoHHbIEe (L poBbIE)
KouTtpoabHbie IIpakTnyeckue
n/n TeM MPOrpaMMBblI Bcero oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3znea 1. IlepBoHayaibHble XUMUYeECKUE OHATHS
XuMus — BakHas 00J1aCTh

L1 €CTEeCTBO3HAHUSA U 5 ) bubmuorexa [IOK

' MPAKTHYECKOM eITeIbHOCTH https://m.edsoo.ru/7f41837¢

Yenoseka

12 BemecTBa 1 xumu4ueckue 15 1 bu6mmorexa [JOK

’ peakuuu https://m.edsoo.ru/7f41837c

Uroro no pazneny 20

Pa3nen 2. BakHelimme npeacTaBUTEIN HEOPraHMYECKHUX BellleCTB
71 Boznyx. Kucnopon. [lonsrue 6 bubmmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax 2 1 bubnmuoreka [JOK

' 1 COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. Pactopsr. [lonsitre 00 5 1 1 bu6mmorexa [JOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OcHOBHBIE KIaCCHI 1 1 1 bubmuoreka [IOK

’ HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30




Pa3znen 3. Ilepunoanyecknii 3axkoH u [lepunoanyeckasi cucrema xumnuecknx 3j1emMenToB I. U. MenaeneeBa. CTpoeHue aroMoB.

Xumuueckasi CBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pPe€aKkuuu

[Tepronnueckuii 3aK0H U
11 [Tepunoanueckas cucrema 7 bubmmoreka [IOK
XAUMUYECKUX dJieMeHTOB /1. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aToma
XuMHU4YeCKas CBS3b. BuGmiorexa {OK
3.2 OxuemmtenbHo- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEIBHBIC PEAKIIUN
bu6mmorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68 4
I[TPOI'PAMME




9 KJIACC

KoaunuecTBo yacoB JIEeKTPOHHbIE
HaunMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne n/m P Kontpossnbie | IIpakTnueckne (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Pa3nen 1. BetiecTBO H XMMHU4YeCKHe PeaKIUu
L1 [ToBTOpeHue u yriryoieHue 3HaHui 5 | bubmmoreka [JOK
' OCHOBHBIX pPa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DJNEKTPOJUTUYECKAS TUCCOLTUAIINS. 2 1 1 bubnmnoreka [IOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTa/uibl M MX COeIMHEHNS
21 OO011as xapakTepUCTHKa XUMHYECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTHKa XUMHYECKIX
2.2 anemMeHToB VIA nbl. Cepa u eé 6 bubumorexa LIOK
' TPyTHBL. P https://m.edsoo.ru/7f412636
COCJIMHEHUS
OO01ast xapakTepUCTUKA XUMUYESCKIX
23 3neMeHT0§ VA-p nbl. A30T, hocdop u ux 7 1 bubmmorexa [IOK
' TPYIIRL A3, P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO61as XxapakTepUCTUKAa XUMHUUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 bubmmorexa [HOK
' ) PYHIBL ZTIEPOs https://m.edsoo.ny/7f41a636
KPEMHHI U UX COCTMHEHUS




Uroro no pazneny 25
Pa3zgen 3. MeTaauabl 1 UX cOeTMHEHUS
3.1 OO01e CBOMCTBA METAJLIOB 4 Bubmmorexa LIOK
https://m.edsoo.ru/7141a636
32 Bakneiime MeTauibl U UX COEIUHEHUS 16 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpyskawomasi cpeia
4.1 BemecTBa u MaTepuaibl B )KU3HHU UEI0OBEKA 3 bubmaorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 Bubmuorexa [IOK
p P https://m.edsoo.ru/7141a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHHOYPOYHOE INTAHUPOBAHHUE

8 KITIACC
KoaunuyecrBo yacos DJIEKTPOHHbIE

Ne Hara nu@ppoBbIe

Tema ypoka Kontpoabubie | IIpakruueckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE

padoThI padoThbI
pecypchbl
[Ipenmer xumun. Pons xumuu B )kM3HU bu6mmoteka LIOK

yesioBeka. Tena u BemecTsa
[Ipodopuenranus: GMOXUMUK

https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX MO3HAHUS B XUMHH 1 bubmmorexa [IOK
8 https://m.edsoo.ny/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuna

3 paboTsl B 1a00paTOPHH U PUEMBI 1 bu6mmoteka LIOK
oOparneHus ¢ 1a60paToOpHbIM https://m.edsoo.ru/ff0d23dc
000pyaOBaHHEM»

4 Yucrtele BemecTBa U cMecu. CriocoObl 1 Bu6nuorexa [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxkTuueckas padora Ne 2

5 «Pa3nenenue cmeceil (Ha mpumepe 1 bubmmorexa [IOK

! . PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH [TOBAPEHHOM COJIH)»
Bu6nuorexa [JOK
6 Ato 0JIEK 1
TOMBL A MOTIERyIH https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKUE DIEMEHTHI. 3HAKU 1 bub6mmorexa [JOK
(CUMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2bed

bub OK

8 IIpocThlie u COKHBIE BEIlIECTBA 1 nomorexa Il

[IpodopuenTamnus: mnabopaHt
XUMHAYECKOTO aHaN3a

https://m.edsoo.ru/ff0d2a6¢




Bu6nuorexa [JOK

9 ATOMHO-MOJIEK 0€ yueHue
TOMHOTMOICKYIPPHOC yACHH https:/m.edsoo.rw/fR0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
10 Xumnueckas ¢popmyna. BaaeHTHOCT bubmorexa [JOK
pMYIIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX DJIEMEHTOB
1 OtHOcUTeNbHAsg aTOMHAs Macca. bubmuorexa [IOK
OTtHOcuTENbHAS. MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 7105151 XUMUYECKOTO bubmmoreka [JOK
BJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢
13 KonunuecTBo BemecTBa. MoJib. bubmuorexa IIOK
MounsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DuU3n4ecKrue U XUMUYECKHUE SIBJICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky 1 yCinoBHS MPOTEKAHUS bubnmorexa [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. bubnmorexa [IOK
XHUMHUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus KoJmmuecTBa, Macchl
bu6mmotexa [JOK
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHUX
N https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukaruys XuMUIeCKUX peaKIIni
18 (coe I/IHq;HI/ISI a3JI0KEHUS ’ bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3£34
3aMelIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
ye Bu6nuorexa [JOK
19 sHImKIoneucT. O0o0meHue u
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HaHU I
20 Kontponsnas padora Nel o Teme bubnuoreka IIOK

((BGH_IGCTBa U XUMHUYECKUC pCAKIIU)

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bub6mmotexa [JOK

21
Bo3ayxa. Kucinopog — aneMeHT u https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

22 KHUCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK

POa (peaKtt ’ https://m.edsoo.ru/ff0d4614
ropenune). [Torstue 06 okcumax
CniocoObl MOTy4eHHs] KUCIOpoa B
bub6mmorexa [JOK
23 71a060paTOpUU U MPOMBIIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3P heKkT XuMHUIECKOM

24 peaKkIuu, IOHSITHE O Bu6nuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKHUX PEAKLIUSIX
TomnuBo (HEPTH, YroJib U METAH).

25 3a SISHCI-EI/Ie(}];OS yra CrocoObI 2ro bubmmorexa [IOK

P AP https://m.edsoo.ru/ff0d4cda
npenotBpamieHus [[pogoprenrarms:
HePTEXUMHUK
[Ipaktrueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOPOIa bubmmorexa [IOK
' N P posa, https://m.edsoo.ru/ff0d4ae2
U3Y4YEHHUE €r0 CBOMCTB»

7 Bomopon — anemMeHT u nmpocroe Bu6nuorexa [JOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
[TpodopuenTarus: XuMHK-IKOJIOT

73 DU3NYECKUEe U XUMUYECKUE CBOMCTBA bubmnoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

Bu6nuorexa [JOK

29 ITo € 0 KUCJIOTaX U CO.

FRITHE © KHEHOTAR T COMIE https://m.edsoo.ru/ff0d50d2

30 CriocoObl oTy4eHMs BOJIOPO/ia B bubnmorexa [IOK

naboparopun

https://m.edsoo.ru/ff0d4dd0




[IpakTuueckas padora Ne 4 o Teme

31 «ITomy4yenue u cobupanre Bogopoaa. bubmmorexa [IOK
7 . P HOPOAR, https://m.edsoo.ru/ff0d4{42
U3Y4YEHUE €ro CBOMCTB»

3 MonsipHblif 00BEM Ta30B. 3aK0H bu6mmoteka LIOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Borunciaenus o0béMa, KOJIMYECTBA

33 BEIIIECTBA I'a3a IO €ro M3BECTHOM bubmorexa OK

o . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA UITU 00BEMY
Breraucnenust 005EMOB Ta30B 10

34 ABHEHUIO PEaKI[M1 Ha OCHOBE 3aKOHA bubmorexa [JOK
ypas DCAKHHI I hitps://m.edsoo.ru/fl0d5708
00BEMHBIX OTHOIIIEHUH T'a30B

35 DU3NYECKUEe U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
BobI [IpodhopreHTanus: ruIpoOX MUK https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBauwmii. [ToHsTHE 00 bubmmoreka [JOK
MHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputesb. HacbieHHbie

37 Y HEHACBIIICHHBIE pacTBOPbI. MaccoBast bubmmorexa [IOK

H P PEL https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTugeckas padora Ne 5 o Teme

18 «IIpuroroBnenue pacTBOpPOB ¢ bubnnoreka [IOK
ONPeEIEHHON MaCCOBOU A0JIEH https://m.edsoo.ru/ff0dSeba
PpacTBOPEHHOTO BEMIECTBA»

19 KonTponsHnas padora Ne2 o Teme bubnuoreka IIOK
«Kucnopoz. Bonopox. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHbl: cOCTaB, KilacCU(pUKAIINS, Bu6nuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue u XUMUYECKHUE CBOMCTBA

Bu6nuorexa [JOK

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
(orep https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUS: cOCTaB, Ki1accuukarms, Bu6nuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losyuenue n XuMHUYECKHE CBOHCTBA bu6mmoteka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTtsl: coctas, kiaccuduxarus, Bu6nuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue 1 XuMU4eCKUE CBOMCTBA bubnuoreka IIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegnue): HOMEHKIIATypa,
46 CHOCOéBII)HOJI )GHI/ISI XI/IMI/qucpKI/Ie bubmorexa OK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
43 I'eneTnyeckas cBsI3b MEXK/y KJIaCCAMU bubnnoreka [IOK
HEOPraHUYECKUX COCIMHEHUMN https://m.edsoo.ru/00ad9a50
bu6mmotexa [JOK
49 O06o00mIeHNEe U CUCTeMaTH3aIUs 3HAHUI
B B https://m.eds00.ru/00ad9ch2
KonTtponeHas padora Ne3 o teme
50 "OCHOBHBIC KJIACChl HECOPTaHNYECKHUX bubmmotexa [IOK
on P https://m.edsoo.ru/00ad9¢ela
COeMHEHUHN
IlepBbic TONBITKH KIacCU(PUKAILIUN
P ¢ bubmuorexa [IOK
51 XUMHYECKHX 21eMeHTOB. [ToHsTHE O

Ipynmnax CXOJHbIX 3JIEMCHTOB

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




[Iepronnyeckuii 3aKOH U

Bu6nuorexa [JOK

52 [lepuoanyueckasi cucTeMa XMMUYECKUX hitps://m.cdsoo.ru/00adas2c
snemenToB JI. . MenaeneeBa
53 [lepuopl, rpymnmbl, TOATPYIIIIBI bubmorexa [JOK
https://m.edsoo.ru/00adas52¢
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubmmoreka [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnne JIeKTPOHHBIX 000JI0UeK
55 aToOMOB 3JIeMeHTOB [leprnoanueckoit bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemnl JI. 1. Menaeneera
XapakTepucTuKa XUMHYECKOrO
56 3JIEMEHTA MO €ro MOJI0KEHUIO B bubmmoreka [JOK
[Tepunonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeuneneeBa
3nauenue [leproanueckoro 3akoHa st
57 pa3BuTHUs HayKu U npaktuku. /1. 1. bubnuoreka IIOK
MenpeneeB — y4€HbIi, meaaror 1 https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEeKTPOOTPULIATETHLHOCTH ATOMOB bubnnorexa [IOK
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mmotexa [JOK
59 HorHas xumuteckas casisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 mossipHast XUMUYECKast bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnmorexa [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHHS bubmmorexa TIOK

https://m.edsoo.ru/00adae28




OKHCIMTENBEHO-BOCCTAHOBUTEIIBHBIE

bu6mmotexa [JOK

63 peakiuu ! https://m.edso00.ru/00adb076
64 OKucnuTeny u BOCCTAaHOBUTEIN 1 ngg;ﬁfjsigr?}é 0adb076
65 KonTtponsHas padota Ned o teme 1 bubnmorexa [IOK
«CTtpoenne aroma. XUMHYECKas CBS3b) https://m.edsoo.ru/00adb486
66 PesepBHriit ypok. O6001IeHNE 1 1 bubnnoreka [IOK
CHUCTEMAaTH3alysI 3HaHUH https://m.edsoo.ru/00adb33c
67 Pesepsubiit ypok. O600611eHNE U 1 bubnmorexa [IOK
CHUCTEMAaTH3alusI 3HaHUN https://m.edsoo.ru/00ad9cb2
68 Pesepsubiit ypok. O600611eHNE U 1 bubnmorexa [IOK
CHCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOBIIO 68
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9 KJIACC

KoanuecTBo yacon DJIEKTPOHHbIE
Ne Hdara nuppoBbIe
Tema ypoka Konrtpoabnbsie | IIpakrnyeckue
n/n Bcero u3ydeHusi = oOpa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
Ilepnonnueckuii 3aK0H.

1 Ilepnonnueckas cucrema | bubnumoreka [IOK
XUMHYECKHX demMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MeHnneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

N bubmuoreka [IOK
2 CBOMCTB XMMUYECKHUX DIIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB

3 Krnaccudukamnms 1 HOMEHKIaTypa 1 bubnnorexa [IOK
HEOPTaHWYECKHUX BEMIECTB https://m.edsoo.ru/00adb7e2

4 Bu et XumMudeckoit CBSI3M U TUITBI 1 bubnmuoreka [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrponsHas pabora Nel mo teme

5 «IToBTOpeHue u yriydaeHue 3HaHUHI 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

6 Knaccuukanus XuMuaeckux | bubnunoreka [IOK
peaKLuil 110 pa3JIM4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOM

bu6mmorexa [JOK
7 peakuuu. [IoHsITHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUAX
[TonsiTHE O XMMUYECKOM pPaBHOBECHUHU.
bu6mmorexa [JOK
8 @akTOpBI, BIUAIOIIKAE HA CKOPOCTh 1

XHUMHYCCKOMN PCAKIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'O paBHOBCCHUSA

OKHCIINTENHFHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopust PIEKTPOIUTHYECKOMN
10 nccormanuu. CUIbHBIE U ClIa0bIe bubmorexa LIOK
a [(MALTHH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonubnle ypaBHEHUS peaKIUi Bubmiorexa LOK
P peakht hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
. . bu6mmorexa [JOK
12 OCHOBAHUM B CBETE IPEICTABICHUN
. https://m.edsoo.ru/00add5d8
00 2JEKTPOTUTHUECKON TUCCOIHALIAN
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUHI 00 bubmorexa LIOK
pes § hitps://m.edsoo.ru/00addsb2
ANIEKTPOIUTUIECCKON AUCCOIUAITUI
14 ITousTue o runpoause coiei bubmorexa LIOK
P hitps://m.edsoo.ru/00add9d4
15 OO00011ICHHE ¥ CUCTEMAaTH3AITUS bubmnoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pe1ieHne 3KcriepuMEHTAIILHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a7a9d»
Kontponbnas padora Ne2 o reme
17 «IIIEKTPOIUTHUECKAS TUCCOLIAIIAA bubnmorexa [IOK
R A THATHL. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO01mas XxapakTepUCTHKA TaJIOTCHOB.
. bu6mmorexa [JOK
18 XHWMHYECKHE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
XJIopa
[Tpodopuenrarus: mabopaHT
19 Xnopooaopoa. CoJisiHasi KUCIIOTA, bu6mmorexa [JOK




XUMHNYCCKHUEC CBOﬁCTBa, MOJIyUCHHC,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
20 «[Tomy4yeHue CoTHOM KUCIIOTHI, bubnrorexa LIOK
. N https://m.edsoo.ru/00ade348
U3y4EHHE €€ CBOWCTB»
Beruncnenus no ypaBHeHUsAM
21 XUMHUYECKUX PEAKLUA, €CIIH OJIUH U3 bubnmorexa [JOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO61m1ast XxapaKTepUCTHKA SJIEMEHTOB bubmmoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AIOTpOonHbIe MOTU(PUKAIIMUA CEPHI.
” HaxoxneHnue cepbl 1 €€ coeIMHEHNI bub6mmoreka [IOK
B IIpupojie. XUMHUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTPOEHHE, bubmmoreka [IOK
(bu3nYecKre 1 XUMUIECKHE CBOUCTBA https://m.edsoo.ru/00ade802
[Tpodopuentanms: 1abopaHT 1O
KOHTPOJIIO Ka4e€CTBA ChIPhS
Oxcuppl cepbl. CepHas KMCIIOTA,
25 (bu3nuecKre 1 XUMHYECKHUE CBOMCTBA, Bubmmorexa LIOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKALINE B
OCHOBE NPOMBIIUIEHHOTO CIIOc00a
26 [IOJIy4E€HUS CEPHOU KUCIIOTHI. bub6nmoreka LIOK
XUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpebl COEAUHEHUSIMU
cepbl
7 Brruucnenue MaccoBoil 101 BIXOAa bubmuoreka [IOK

MPOAYKTA PEaKIHH

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




28 OO01mas xapakTeprucTUKA SJIEMEHTOB bubmmoreka [IOK
VA-rpynmsl. A30T, pactipocTpaHeHHe https://m.edsoo.ru/00adecat6
B IIpUpoJe, Gru3nyecKue u
XUMHYECKHUE CBOMCTBA
AMMHaK, ero Gu3n4ecKue u
. bu6mmoreka [OK
29 XAMUYECKHUE CBOVMCTBA, ITIOJIYYCHUE U
https://m.edsoo.ru/00adf004
MpUMEHEHHE
[TpakTuyeckas pabora Ne 3 o teme
30 «[lonyuyenne aMMuaka, U3y4eHue ero bubmmorexa LOK
. i > 1Y https://m.eds0o.ru/00adf180
CBOWCTB
31 A3oTHas KHCIOTa, e€ (hU3NIecKue u bubnnorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJEH
aMMOHHS B Ka4eCTBE MUHEPATbHBIX
32 oOpeHmii. XuMHYECKOE bubmmorexa [HOK
S . . https://m.edsoo.ru/00adf518
3arpsisHEHUE OKPYXKaIoUIeil cpeabl
COEIMHEHUSIMH a30Ta
[TpodopueHTalus: arpoHOM
dDocdhop. Oxcug docdopa (V) u
33 ®ocg;p;aﬂKncn%;a%;ézniezxneH bubmmorexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYYEHUE
Hcnonb3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX YIOOPEHHIA. bubnnorexa [IOK
3arpsi3HEeHUE TPUPOTHOM CpeIbI https://m.edsoo.ru/00adfc20
dhocdaramu
[TpodopuenTanus: arpoHOM
Yraepon, pacipocTpaHEeHHE B
POJL, Pactipoctp bubmuoreka [IOK
35 npupoe, Gusnyeckue 1 XUMHYECKUEe

CBOIICTBa

https://m.edsoo.ru/00adfd9¢c




Oxcupsl yraepoaa, ux (hu3ndeckue u

bu6mmorexa [JOK

36 XUMHYECKHUE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE MPOOJIEMBI,
CBsI3aHHBIE C OKCHI0M yriiepoaa (IV)
37 VYronbHas KUCIOTA U €€ COJIU bubmorexa [OK
https://m.edsoo.ru/00ae006c
[TpakTrueckas padora Ne 4 1o Teme
38 "IlosrydyeHune yrieKucioro rasa. bub6mmoreka [IOK
KavecTBenHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BELIECTBAX KAK O bubmorexa LIOK
https://m.edsoo.ru/00ae054¢
COEAMHEHMSX YTIIepoa
40 Kpemuuii u ero coegrHeHus buGnnorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padorta Ne 5. Permenue
A1 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexa [IOK
«BaxHeimme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHS
Kontponbnas padora Ne3 o teme
42 «BaxxHenie HeMeTauIbl U UX bubmorexa [OK
https://m.edsoo.ru/00ac0e18
COCTMHECHHU S
OO01mas xapakTepuCcTUKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.
13 Meranueckas CBsI3b U bubmuoreka [IOK

METAJUTMYECKasl KpUCTAIUIMUECKas
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/00ae103¢e




XUMUYECKHE CBOMICTBA METAJLIIOB.

44 DIEeKTPOXUMUUECKUH DL bubnmorexa [JOK
P o PAA https://m.edsoo.ru/00ael156
HanpsH>KEHUH METAILIIOB
OO6mmwme crmocoOb! MOTyICHUS
meTauioB. CiuiaBel. Beruncienus mo
45 aBHEHUSIM XUMHUYECKUX PEAKIIUN bubmorexa [OK
yp peaxiut, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareéHTOB COJICPKHUT
MpUMeCcH
46 IToHsTHe 0 KOPPO3UHU METAIJIOB bubmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6mmorexa [JOK
47 €JIOUHBIC METAJLIBI
m https://m.edsoo.ru/00ae14b2
43 OKCHUIbI ¥ TUIPOKCUIBI HATPUS U Bbubnmuorexka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHbIE METAIIIIBI — bubmuoreka [IOK
KaJILIIUHA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxknelmue coe TMHEHNS KaJIbITHS bubnmorexa [IOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IEeHNE U CUCTEMATU3 AN
3HAHWUHN
57 JKECTKOCTH BOABI M CITIOCOOBI €€ bubmnoteka [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[Tpaktuyeckas pabota Ne 6 o teme
53 "XKEcTKOCTEL BOABLI U METOEI €6 buGnnorexa [JOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
Bbubnmuoreka [JOK
54 A 7
TOMUHIH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCUIA U bu6mmoreka [IOK
55
TAIpOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keeso nonmoreka 110

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




OKCI/II[I:I, THUAPOKCUIBI U COJIN KCJIC3a

bu6mmoreka [JOK

37 (IT) m xene3a (III) https://m.edsoo0.ru/00ae35¢6
58 O606I£[6HI/IC U CUCTEMATHU3alINA
3HAHUI
[TpakTrueckas padorta Ne 7. Permenue
59 SKCIIEPUMEHTAJIBHBIX 337a4 110 TEME bubmmoreka [IOK
«BaxkHeime MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKIIHii, €CIM OJTUH U3
60 pEeareHToOB JIaH B U30BITKE WIIH bubnnorexa [IOK
COJICPKUT NPUMECH. BbrauciaeHust https://m.edsoo.ru/00ael750
MacCCOBOM JIOJIH BBIXOJIa MPOIYKTa
peakiuu
61 O6o6aneHI/Ie U CUCTEMAaTU3alINA
3HaHUI
KonrponsHas pabora Ned o reme
62 «BaxHeumme MeTaJuIbl U UX
COCIMHEHUS
63 BemecTsa u marepuainsl B bubnnorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMUYECKOE 3arps3HEHUE bubnnorexa [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
[Tpodopuenrarus: 1abopaHT-IKOJIOT
65 Ponb xumuu B perieHnn bubmmoreka [IOK
AKOJIOTMYECKHX MPOOIeM https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O0001eHNE 1 bubmmoreka [IOK

cUCTeEMAaTHU3alus 3HaHUU

https://m.edsoo.ru/00ae0d0a




67 PesepBHbIit ypok. O6o0mIeHHE 1 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
PezepHblii ypok. O60011eHIE 1 bubmmoreka [IOK

68

cUCTeEMaTHU3anus 3HaHUU

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB I1O
I[TPOTPAMME
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Y4eOHo-MeTOqHYECKOE 00ecniedeHne Kypca XUMUH
OCHOBHOM 0011€00pa30BaTEJIbHOM IIKOJIbI

YueOHO-MeTOANYECKUY KOMIUIEKT JIS WM3y4eHUs Kypca XMMHH B 8—9 Kiaccax,
CO3JaHHBIM ABTOPCKUM KOJUIEKTUBOM 1101 pykoBoacTBOM I'.E.Pyn3urtuc, O.

I ®enpamaH, COOEPXKHT, KpoMe YyUeOHBIX IMOCOOMH, Y4eOHO-METOAMYECKUE
U JUJAKTUYECKHEe TOCOOUSI, TeTpaIu AJIsl BBIMOIHEHHSI JaO0OPATOPHBIX U MPAKTUUECKUX padoT
u J1p.

YMK «Xumus. 8 kiace»

1. Xumus. 8 kinacc. Yueonuk (aBtopsl I.E.Pyn3utuc, ®.I'.denpaman).
2.IIporpamma Kypca XuMuu 17151 8—9 KiraccoB 0011e00pa30BaTEIbHBIX YIPEKIACHUM (aBTOPHI
I'.E.Pyn3utuc, ®.I'.denpaman).
3. Xumms B Tecrax, 3aJadax U yhOpaxHeHusx. 8 kmacc (aBropel [.E.Pymsutuc,
O.I".Penpaman).
4. DnextpoHHas popma yueOHHKA.

YMK «Xumus. 9 kaace»
1. Xumust. 9 knacc. Yueonuk (aBropsl [.E.Pym3utuc, @.I".denpaman).
2. Ilporpamma kypca xumuu st 8—9 KkiraccoB 0011€00pa30BaTEIbHBIX YUPEIKICHUM
(aBropsl I'.E.Pyn3utuc, ®.I'.denpaman).
3. Xumuss B TecTaxX, 3amadax u ympaxkHeHusx. 9 wimacc (aBtopel [.E.Pymsuruc,
O.I".denpama).
4. DnexkrpoHHas popma yueOHHKA.

HNudpopmanuoHHbIe CpeacTBa
HHTepHeT-pecypchbl HA PYCCKOM sSI3bIKE

1. http://www.alhimik.ru. TlpencraBimensl cruenyromue pyOpUKH: COBETHI AOUTYPHEHTY,
YUYUTENI0 XUMHUH, CIPAaBOYHUK (O4eHb Oombinas moAOOopka TaOMUIl M CHPAaBOYHBIX
MaTepuasoB), Becénas XUMHs, HOBOCTH, OJMUMIIMAIbI, KyHCTKamepa (MHOTO HWHTEPECHBIX
HUCTOPUYECKUX CBEJICHHN ).
2. http://www.hij.ru. XypHan «Xumusi U >KH3Hb»IOHATHO U 3aHUMATEIHHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, YTO MTPOUCXOIUT B HAYKE U MHUPE, B KOTOPOM MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHbIN XypHAI «XUMUKH U XUMHSI», B
KOTOPOM TPEJCTABIICHBI OIBITHI [0 XUMHUHU W 3aHUMaTeIbHass WHPOPMAIUs, TTO3BOJISIFOIINE
yBIIEYb YYCHUKOB IKCIIEPUMEHTAIHFHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru. BceBo3amoxkHast TuTeparypa mo XUMHH.
5. http://www.prosv.ru/. Tlocobust anst yqarmmxcs, B TOM YHCJIE JJIsl MOATOTOBKHA K UTOTOBOU

arrectatimu (OI'D m EI'D), meromuueckue mocoOusi A y4HWTENeW, HaydHO-TIOMYJspHas
JauTeparypa no XuMuH.

6. http://1september.ru/. XXypHan mnpenHasHadeH HE TOJBKO Mg yduteneil. B HEM
IPEJCTABICHO OONBIIOE KOJIMYECTBO PAOOT YUYEHHKOB, B TOM YHCIE HCCIEI0BATEIbCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mkobHbIN OpPTAI CO
CCBUIKaMH Ha 00pa30BaTeNbHbIC CANTHI 10 XUMHH.

8. www.periodictable.ru. COOpHUK cTaTell 0 XUMUYECKHUX 3JIEMEHTaX, WITIOCTPUPOBAHHBIH
HKCTIEPUMEHTOM.



O0beKTbHI yU4eOHBIX IKCKYPCHIl
1.My3eu: MUHEPAIOTHYECKHUE, KPACBETUECKUE, XY10KECTBEHHbIE, [ [0TUTEXHUYECKHIA.
2.JIaGopaTtopuu: y4eOHBIX 3aBEICHUH, arpOXUMIa00paTOPHH, IKOJIOTHUECKUE,
CaHUTAPHO-3IIHIEMHOJIOTUYECKHUE.
3. Anreku.



