MUAHNCTEPCTBO ITPOCBEIEHNS POCCANCKO ®EJIEPALINNA

MunucrtepcTBo oopa3oBanus KemepoBckoii 06/1actu-Kysoacca

anaB.ﬂeHne 06p33OBaHI/Iﬂ AIMHHHCTPpaA U Tncy.m;cxoro MYHHIHUNIAJIBHOT'O

MKOY «Makapakckasa OOIII» Tucyasckoro MP

PACCMOTPEHO
Ha nenmarornueckoM cosete

ITporokos Ne 1
Ot 06.09.2024 r

VTBEPXKIEHO

B.U. Tumodees

- Tlpuxas Ne 65
0T W06y, CenTIo

pa 2024 r.

PABOYAS TIPOTPAMMA

(ID 3685292)

yueOHoro npeamera «Xumusi. ba3zoBrblii ypoBeHb»

JUIs obygaromuxcs 8 — 9 KiiaccoB

Maxkapakckuii 2024



INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOW padoueld MpOrpamMMbl
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTaHUS U pa3BUTHUS OOYYAIOLIMXCS CpEICTBAMU y4e€OHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKU coJiep KaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOT0 COJEeP KaHMUSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTSIX PELICHUs TI00aIbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpoBaHUs KYIbTYphI IUYHOCTH, €€ 0011Iel U PYyHKIIMOHATBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
NOBCETHEBHOM JKHU3HU, TaK U B IPO(PecCHOHATbHON 1eATETbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CIOCOOCTBYET (POPMHUPOBAHHUIO I[EHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepXkaHusi ~ y4eOHOro mpeaMeTa, KOTOpbIM  SBJSIETCA — MEAaroru4ecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTJAEIbHBIX 3HAYMMBIX TOHSITUN
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl IO TPUHIIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIILHO OT OJTHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMHUYECKON COCTABIISIONIECH HAYYHOM KapTUHBI MUpPa B JIOTMKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kjaaccey.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya ydyeOHOro mnpeameTra COCTOUT B (POPMUPOBAHMU CHUCTEMBI XHMHUYECKHUX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIui, B (OPMUPOBAHUN U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHUe NMPUOOPETH TaKHe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUN, CIIOCOOCTBYIOITUX TPHOOPETEHHUIO 00yJIarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHUW OOBSICHATH M OLICHUBATH SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS [EHHOCTH XUMHUYECKHX 3HAHUW [JIs1 BBIPAOOTKH HSKOJIOTHMUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMID Ha OCHOBE YCBOGHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBAa BEHIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BajJeHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
Maccbl M 4YHUCJa CTPYKTYPHBIX €IWHUIl BemlectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PeaKIil (COeAMHEHUS, PA3I0KEHUS, 3aMEIIICHUSI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIAPUBAHUE, NUCTUIUIALMS, XpoMaTtorpadus, IPOBEACHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopom — 3jnemMeHT u mpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B npupoje. O30H — aJytoTpornHasi MOAU(PHUKALNS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemiecTBo. Haxoxnaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CcBoMCTBA BOAbL. Boma Kkak pactBopurenb. PacTBOpsI.
HacpllieHHBIE M HEHACBIICHHBIE PAaCTBOPBL. PacTBOPHMOCTh BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHUEe NMPUPOIHBIX BOA. OXpaHa U OYHUCTKA MPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: IIENOYM U HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn axktuBHOocTm MmetamnoB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEIETICHNE COACPKAHUS KUCIOPOAa B BO3yX€E, MOJIyYCHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONHMCAHME WX CBOWCTB, IMOJY4YEHHE, COOMpaHHE, PACHO3HABAHHE M H3YUYCHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pPa3IMYHOM pPACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHs] OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U HIeNovel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METAJUIA APYTMM M3 pacTBOpa COJIM, PEIIECHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKH KiIAacCU(PUKALMKA XUMHUYECKHX 3JeMeHTOB. [lonsatue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oronbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBsa3b. KoBajieHTHast (NOJsipHAass W HENOJIApHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAay4YHbIC MOHATHS: HAay4dHBIM (PakT, rumoresa, TeOpHs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUUECKUM 3apsill, BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, KalWs, KalblUsi MU UX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XMMHUYECKOU CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMA4eCKUX Peakiiiii Mo pa3IudIHbIM MprU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 cKOpocTH XUMHUYecKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOUMALAN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
NOJIHBIE W COKpAallEHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOIECCAa AWCCOLMAIMU KHUCIOT, IIEJIIOYEN U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuH pas3ioKEeHUs], COEAUHEHHUs ), pACIIO3HABAHUE HEOPraHUYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne W (pu3myeckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWlne XJIOpuabl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTIOTPOINHBIE MOAUPUKAIIUA KUCIOPOIa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpEe/CTaBUTENSl Kjacca KHUCIOT U creuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKAlOIIeW Cpelapl COENMHEHUSMU cepbl (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue u xumudeckue cBoictra. Kpyrosopor azora B npupoje. AMMHaK, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHUCJOTa, €€ MOJydeHHue, (PU3NUeCKUe M XMUMHUYECKHE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3JlyXa, MOYBbI U BoaoéMoB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 3eMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIC OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
noiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yraepoza (MeTaH, 3TaH, TUJICH, alleTHIICH, TaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YeNOBeKa. MarepuaipHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUN (BO3MOXKHO MCIIOJNIb30BAHUE BUIEOMATEPUaIoB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCIOTBI, H3Y4EHUME XHMHYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpPHaJIOB), 0Opa3liaMu a30THBIX U (POocPOpHBIX yIO0OpEeHUH, MOTydeHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4deHHUE Moenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJIECHNE KAYECTBEHHBIX PEaKInii Ha KapOoHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/ibl 4 MX COETMHEHUS

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKAass  pEIIETKa.  JJIEKTPOXMUMHUYECKUUA  psj
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHHUE B ObITY ¥ TPOMBIIIIIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHWe WIENOYHbIX METANIOB MW  HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHelue coequHEHUS Kalblus (OKCHI, THUAPOKCHUMA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHbIE CBOWCTBA OKCHAA M THIIPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KIbLIUS W HATpUs C BOJOM (BO3MOXHO MCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKI[Mii HAa MOHBI: MarHus, KajblUsl, AJIIOMUHUS, [IMHKA, YKEJe3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEUICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeuime
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOe 3arps3HEHUE OKpYXKaliel cpeabl (MpeaesnbHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUUYUHBI, €IUHULIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJl¢ OOYyYEeHMS] XUMHUU B E€IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIIUN 00 y4JarOIINXCsl.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
MEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIENOBATEIbCKONM, TBOPUECKOW W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIA B TIPOIECCe OJTOM y4eOHOW JEesATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XWMHUYECKOW PEAKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MIPUPOIHON CPEAOM, O PO XMMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ Y4EeOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypol, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY M3YUeHHIO TPodeccHii U Tpyaa pa3iIuyHOro poja,
yBOKEHUE K TPYAy W pe3ysibTaTaM TPYIOBOH NEATEIHHOCTH, B TOM 4YHCIC Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HMU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUS, TOHUMAHUE IIEHHOCTH 370POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
npaBui 0€30MacHOT0 MOBEACHHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYyaIUAX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH TPUPOTHON CPEION, ISl TOBBIIICHUS
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIEM M TMyTed WX PEIICHHUs MOCPEACTBOM METOAOB XHMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHUPOBO33PEHUSI OOIICHAYYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (HOPMUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble 0OecneuynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILECTBJICHHIO Y4e€OHOM
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS NPU OCBOCHHHU
3HAHMI: PacKpbIBATh CMBICI XUMUYECKHUX MOHSATUN (BBIACIATH HUX XapaKTepHbIE
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
HNOHSTHS 111 OOBSICHEHUSI OTJCIbHBIX (DAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXKAY OOBEKTAMHU HU3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYKIECHUs (MHAYKTUBHBIC, N€TyKTUBHbBIE, MO0 AHAJIOTHN),
JIeNaTh BBIBO/BI U 3aKIHOUYEHUS;

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
MeETaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa30BbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI JJIeMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB MU XUMHUUYECKUX PEAKIUH,
BBISIBIIATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHNS B U3y4aeMBbIX IPOLIECCaX U SABJICHUAX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHME HCIIOJIb30BaTh IOCTABIEHHBIE BOMNPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i (OPMHUPOBAHUS THUIIOTE3bl IO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

NPUOOPETEHHE ONbITa IO [UIAHWPOBAHUIO, OpPraHU3alUd W IPOBEIAECHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, GOpMyIUpPOBaTh 00OOIIEHUS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISITH OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IMyYHbIX BUAOB U (HOPM MPEICTABICHUS, TOTY4aEMYIO U3 Pa3HbIX MCTOUYHHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIi BBITOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMANIBHYIO (pOopMy TipencTaBieHus HHGOpMaluu 1
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH WH(DOPMALMIO O BIMSHUH MPOMBIILICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CylmlecTBy  oOCyxaaemMol  Tembl, (OpPMYyIUPOBaTh CBOM  NPEAJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYyXKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIIbHO OMNpEeNessTh ILENu ACSITeIbHOCTH, IJIaHHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPU BBIIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NESITEIbHOCTA  II0  TOJYYEHHUKO HOBOIO  3HAHUS, €ro HHTEPIIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoHIry oOyueHus B 8 Kiiacce mpeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX MOHATHH: aToM, MOJIEKYyIia,
XUMUYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J1OJIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCMHEHMS, PEAKIMH PA3JIOKEHUs, PEAKIMU 3aMEUICHUs, PEaKIUU
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
SIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToOMHas OpOuTalb, pPaJUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(TIpolieHTHAs KOHIICHTPAIIHS) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MIPUMEHATH 3TU MOHITHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAIICHUI;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEACNATh BaJICHTHOCTH aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmyiaMm, BHUJ XMMHUYECKOM CBSI3M (KOBaJCHTHAs U HOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmomnueckoro 3akona J[. W. Menneneesa:
JIECMOHCTPUPOBATh TOHUMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBbl XMMMYECKUX JJIEMEHTOB: pa3jiuyarTh IIOHSTUA «TJIaBHas
noarpynna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnma)», manbie u
OOJIBIIIE TICPUOJBI, COOTHOCHTH O0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmuue «llepuogmyeckas cucrema XuUMHYECKUX »djeMeHToB [J[. .
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOIo »3JeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII U3Yy4YEHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TMpaBuiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PeaKilusi, XUMUYECKas CBs3b, TEIUIOBON d(PdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpPeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIpEIENsATh BAJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3apsi/i MOHA MO XUMHYECKON (GopMyle, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE: OIHUCHIBAaTh U XapaKTepu30BaThb
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npezenax MajiblX MEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHenUu(UUECKHEe XUMHYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOr0 OalaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIONIO XHUMHUYECKOTO JJeMeHTa 1o ¢dopMyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIIUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
uonuI-, KapooHatr-, ¢ocdar-, CHUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMaTH3allii0, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 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 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




XUMMUS, ITIOYPOUYHOE INVNIAHUPOBAHMUE, 8 KIIACC
N KosnyecrBo yacos dara uzyyenus DJIEKTPOHHBIE
. Tema ypoxa Kontpo | IlpakTn IJIaH ¢pakr uudposkie
n/n Bcero
JbHbIE | YeCKHe oOpa3oBaTe/ibHbIE
padoTbel | padoOTHI pecypchl
1 [Ipenmer xumun. Posib XuMuu B ’KU3HU YenoBeka. Tena u 1 bubmioreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTne 0 MeTO/axX MO3HAHUS B XUMHH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padorta Ne 1 «IIpaBuna paGoTsl B
3 nabopaTopuu U MPUEMBI 00paIlieHUs ¢ Ja00paTOPHBIM 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»
. bubmotexa [JOK
4 UucTelie BemecTBa U cMecu. CriocoObl pa3aeeHus cmeceit 1 https://m.edsoo.ru/ff0d26ca
5 [Ipaktuueckas padota Ne 2 «Pa3nenenue cmeceii (Ha 1 bubmmorexa [IOK
MpUMEPE OYUCTKU MOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI H MOJICKy TbI L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DIIEMEHTHI. 3HAKH (CUMBOJIbI) XUMUYECKHUX 1 bubmotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 CnOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IMOCTOSIHCTBA COCTAaBa BEIIECTB. XUMUUECKAS 1 bu6moreka [JOK
(dhopmyia. BaaeHTHOCTh aTOMOB XMMUYECKUX 3JIEMECHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocutenbHas aToMHas Macca. OTHOCUTENbHAS 1 bu6mmorexa [IOK
MOJIEKYJIIpHas Macca https://m.edso0.ru/ff0d323c



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
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https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK

12 MaccoBast 107151 XHMUYECKOT0 SJIEMEHTa B COSTUHEHUU httos://m.edsoo.ru/Ff0d350¢

bubmmorexa [IOK
13 KommuectBo Bemectsa. Mosnb. MonspHas macca https://m.e dsogru /6045230

14 duznueckne U XUMHUIECKUE SBIICHUS. XUMHYECKas PEaKIus bubmroreia LIOK
https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U ycinoBus IPOTEKaHUS XUMUUECKUX PEAKIIUI brtamorexa [IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUs MacChl Be[eCTB. XUMUYECKUE ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88

17 Brrunciienust koauyecTBa, MacChl BEIIECTBA M0 YpaBHEHUSIM bubmorexa [JOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMu4eckux peakiui (CoeTnHeHus, bubmotexa [JOK
pasoKeHusl, 3aMeleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIii-3HIIMKIONEUCT. O600IIeHnEe bu6mmoreka LIOK
M CHCTeMAaTH3alus 3HaHUI https://m.edsoo.ru/ff0d40c4

20 Kontponbshas padora Nel mo teme «BermiectBa u XuMuyeckue bubmmorexa LIOK
peakium» https://m.edsoo.ru/ff0d4290

91 Bo3nyx — cmecsk razos. CocraB Bo3nyxa. Kucinopon — bubmuotexa [JOK
3JIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

99 duznveckre 1 XMMUYeCcKre CBOMCTBA KUCIOpoa (peakiuuu bubmmorexa [IOK
okucienus, ropeaue). [Tonsatue 06 okcumax https://m.edsoo.ru/ff0d4614

93 CriocoOblI OJTy4eHHsI KUCTIOPO/Ia B JIAOOPATOPHH U bubmorexa [JOK
npoMmbllieHHOCTH. [Ipumenenne kucinopoaa https://m.edsoo.ru/ff0d497a

24| Tepmonimmiceron ypasmenI, o0 o Bubmorexa LIOK
peaKIIX ’ https://m.edsoo.ru/ff0d4790

o5 TonnmBo (HedTh, yroyib U MeTaH). 3arps3HeHHe BO3yXa, bubmoteka [JOK

CrocoObl €ro MpeoTBpaleHHUs

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d350c
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26 [Ipaxtuueckas padorta Ne 3 o teme «Ilonyuenue u bubmuorexa IIOK
cobupaHue KUCI0poa, U3yUYCHHE €0 CBOKWCTBY https://m.edsoo.ru/ff0d4ae2

97 Bonopon — anemeHT u mpoctoe Bemectso. HaxoxaeHue B bu6mioteka LIOK
IpUpOAE https://m.edsoo.ru/ff0d4ddo

28 duznyUecKre U XUMUYECKUE CBOMCTBA BOJIOPOIA. bu6mmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmotexa [JOK
29 [ToHsITHE O KUCTIOTaX M COJISAX https://m.e dsogru /045002
30 Crioco0wI oSTydeHus BOJIOPO/Ia B TabopaTopuun E;:fg;;fg;gg}:fo d4ddo

31 [Ipaktuueckas padborta Ne 4 o teme «I[lonyuenue u bu6mmorexa IIOK
cobupanue BOAOPO/Ia, H3YUCHHE €TO CBOMCTBY» https://m.edsoo.ru/ff0d4f42

. N bubmoteka [JOK
32 MonsipHblil 00bEM Ta30B. 3aK0H ABOTrapo https://m.e dsolcfru fF0d5426

33 Brraucnenust 00b€Ma, KOMMUYeCcTBa BEMIECTBA T'a3a Mo €ro bubmotexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UIIH 00BbEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00EMOB ra3oB M0 YpaBHEHUIO peaklUM Ha bubmoteka IJOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIICHHH Ta30B https://m.edsoo.ru/ff0d5708

35 duU3nUEeCKUe U XUMUYECKUE CBOMCTBA BOJIbI butmmorexa [IOK
https://m.edso0.ru/ff0d587a

. bubmotexa [JOK
36 CocraB ocHoBaHui. [ToHsATHE 00 MHAMKATOPAX https://m.e dSO(I)l.ru /045962

37 Bopa xak pactBoputens. HacblleHHbIE U HEHACHIIICHHBIE bubmuorexa LIOK
pacTBOpbl. MaccoBasi 107151 BEIIeCTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40

[IpakTrueckas padora Ne 5 mo Teme «IIpurotoBieHue
38 pacTBOPOB € ONPEAEIEHHON MaCCOBOM JJ0I€l pacTBOPEHHOT O bubmoteka [JOK

BCIICCTBA»

https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39 Kontponbshas pabora Ne2 no teme «Kucnopoa. Bogopon. bubmuorexa IIOK
Bona» https://m.edso0.ru/ff0d6342
40 Oxkcunpl: cocTa, KIaccupUKaIKs, HOMEHKJIATypa bubmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [Tonyyenne U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bu6mmoreka [IOK
1 aM(OTEpHBIX OKCH]IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, KiIaccuduKkaius, HOMEHKIaTypa bubmorexa [TOK
https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMUYECKUE CBOMCTBA OCHOBaHUM bubmuorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccupukans, HOMEHKJIATypa bubmioreia LIOK
https://m.edsoo.ru/ff0dfee2
45 [Tosyuenue u XuMHUY€ECKHE CBOMCTBA KUCIOT butmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATYPa, CIIOCOOBI MOTYYCHUS, bubmoteka IJOK
XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas pabota Ne 6. Pemenne sxcrepuMeHTaAIBHBIX
47 3a1a4 o TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX bubmorexa [JOK
B https://m.edsoo.ru/00ad9b7c
COEJTMHCHUI»
48 ['enernueckas cBA3b MEXAY KJIaCCAaMH HEOPTaHUYECKUX bubmuorexa [IOK
COEIUHEHUHN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O06o01mIeHne u cucTeMaTH3anus 3HaHuH httos://m.edsoo.ru/00ad9ch?
50 KonTtponpHas padora Ne3 mo teme "OCHOBHBIC KIacChl bubmuoreka [IOK
HEOPraHUYeCKUX COCTUHECHHIT" https://m.edsoo.ru/00ad9ela
[TepBble MONBITKY KJIACCU(PUKAIUA XUMUIECKUX DJIEMEHTOB.
bu6mmoreka [JOK
51 [TonsiTHE O IrpyIITaxX CXOQHBIX AIIEMEHTOB

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



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52 [Tepuognueckuii 3akoH u [lepuoanueckas cucrema bubmotexa [JOK
xuMH4ueckux 3nemeHToB /. . MeneneeBa https://m.edsoo.ru/00ada52c
53 Tlepuonsl, IPYOIILI, TOATPYIIIIBI bubmorexa LIOK
PHOIEL, TPYITIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTormbl bu6mmoreka [JOK
https://m.edsoo.ru/00ada342
55 CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubmuotexa [JOK
[Tepuognueckoii cucremsl 1. 1. Menaeneesa https://m.edsoo.ru/00ada6bc
56 XapaKTepuCTUKa XUMHUYECKOT'0 AJIEMEHTA 10 €0 MOJI0XKECHHUIO bu6mmoreka [JOK
B [lepuoanueckoii cucreme . 1. Menaeneena https://m.edsoo.ru/00ada824
3nayenue [leppoandeckoro 3akoHa 11 pa3BUTUS HAYKH U
57 npaktuky. J[. 1. MenneneeB — yu€Hslil, miearor u bubmorexa TIOK
P I A i > 1T https://m.edsoo.ru/00ada96e
Ipa)<JTaHuH
58 DIIEKTPOOTPULIATENLHOCTE ATOMOB XUMHUYECKUX DJIEMEHTOB Bubmorexa HOK
poOTPHIL https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 J51
OHHAT XUMITHCCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBaneuTHasa mossipHass XUuMHUYeCcKas CBSI3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoasapHas XuMudeckas CBI3b bubmmorexa HOK
p https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 CreneHp OKUCIIEHUS
https://m.edsoo.ru/00adae28
63 OKHUCIIUTENBHO-BOCCTAHOBUTEILHEIE PEAKIINT bubmorexa HOK
peaxi https://m.edso0.ru/00adb076
OKUCIUTENM U BOCCTAHOBUTEIN
64 bu6mmoreka [JOK

https://m.edsoo.ru/00adb076
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65 KonTtponbhas pabora Ned no teme «CTpoeHue aTroma. 1 bubmuorexa IIOK
XUMHYECKast CBA3b» https://m.edsoo.ru/00adb486
66 PezepBHblii ypok. O0001IeHNE U cucTeMaTH3alisl 3HaHUI 1 bub6mmoreka LIOK
https://m.edso0.ru/00adb33c
bu6moreka [JOK
67 P 7 . 0600 i 1
€3epBHBIA ypok. O000IIEHHE U CHCTEMAaTU3AIUS 3HAHUI httos://m.edsoo.ru/00ad9ch?
68 PesepBHbIii ypok. O6001IeHNE U cHCTeMaTH3aIUs 3HAHUH 1 E::fj;gf:g;gg}:m 46166
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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XUMUS, IOYPOYHOE IINTAHUPOBAHHUE, 9 KJIACC

N KosuyecrBo yacos Jara uzyyenus DJIeKTPOHHbIE
11/-11 Tema ypoka Beero Koutpo | MpakTn | miaH ¢akr uudposbIe
JbHbIE | YeCKHe oOpa3oBaTe/bHbIE
padoThl | paboThI pecypchbl
1 Ilepuonnueckuii 3axkoH. [lepnonnyeckas cucrema 1 bubmoreka [IOK
xumu4deckux 3neMenToB 1. . Menaeneesa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHX 1 bu6moteka [IOK
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edso00.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX 1 bubmmorexa [IOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMHYECKOU CBSI3U U THUIBI KPUCTATIITUYECKUX 1 bu6mmoreka [JOK
PEIETOK https://m.edsoo.ru/00adbact
Kontponbsnas pabota Nel o teme «IloBTOpenue u
5) yriayOJieHne 3HaHUH OCHOBHBIX pa3aenoB Kypca 8 1 1
KJlacca»
6 Knaccudukanus XuMu4ecKux peakiuil o pa3inyHbiM 1 bu6moteka [IOK
MIpU3HAaKaM https://m.edsoo.ru/00adbcb0
7 [TonsTue o ckopoctu XuMuueckou peakuuu. [Tonstue 1 bubmoreka [IOK
0 TOMOT'E€HHBIX U T€TEPOreHHBIX PEaKIUAX https://m.edsoo.ru/00adbe9a
[TonsiTe 0 XuMHUYECKOM paBHOBeCUU. DaKTOPBHI,
8 BIIUSIOIME HA CKOPOCTh XUMUYECKON peakuu 1 1 Bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c
NOJIO)KEHUE XUMUYECKOI'0 PAaBHOBECHS
] OKHCAUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU . BuGmiorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTH4ecKoil tucconuanuy. CUIIbHbIE 1 bu6mmoteka [IOK

U cya0ble 3JIEKTPOIUTHI

https://m.edso0.ru/00adcd68
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Bbub6moreka IIOK

1 Horitbie ypaBHeHis peaxitii https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHHUH B CBETE bu6moreka [JOK
MIPEJCTaBICHUN 00 AJIEKTPOIMTHYECKOMN 1M CCOIIMAIINU https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEICTaBICHUM bubmumoreka [IOK
00 3JIEKTPOIUTHYECKOM T CCOUAIIAN https://m.edsoo.ru/00add8b2
. bubmmoreka [JOK
14 Honsrie o rinposmise coneit https://m.edsog ru/00add9d4
. bu6motexa [IOK
15 O0001Ie e U cucTeMaTu3ays 3HaHui https://m.e dsogru 100addd12
16 [Ipaktnueckas padorta Ne 1. «Pemienue bu6muotexa LIOK
9KCIEPUMEHTAIbHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
Kontponsnas pabora Ne2 mo reme
17 «ONEeKTPOJUTHYECKAs JUCCoLanus. XUMUYECKIE bubmmorexa [JOK
https://m.edsoo.ru/00addecQ
peaKIiu B pacTBOpax»
18 OO6mrast XapaKTepUCTHKA rajJoreHOB. XUMUYECKUE bubmmorexa [{OK
CBOICTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposoxpopo. ComnsiHas KUCI0Ta, XHMUYECKHE bu6moreka [IOK
CBOMCTBA, NOJIy4€HHUE, IPUMEHEHNE https://m.edsoo.ru/00ade104
20 [Tpaktuueckas padota Ne 2 o Teme «Ilomyuenue bu6motexa [IOK
COJITHOM KUCJIOTBI, U3y4EHHE €€ CBOUCTB» https://m.edsoo.ru/00ade348
21 Brruuciienust mo ypaBHEHUSM XUMUYECKUX PEaKIIHiA, bubmmorexa [IOK
€CJIM OJIMH M3 PEarcHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
22 O6mas xapakrepucTika 31eMeHToB VIA-rpynms Etif;;r?:;?ogg}é% de6da
AnnoTpomnHbsie MoauduKanuu cepbl. Haxoxnenue
23 cepbl M €€ COeAMHEHUH B Ipupoae. XUMUUYECKUE bubmmorexa [JOK

CBOMCTBa CEPHI

https://m.edsoo.ru/00ade64a
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24 CepoBonopof, cTpoeHue, (GU3NIecKrue 1 XMMUIECKHE bubmorexa [{OK
CBOICTBa https://m.edsoo.ru/00ade802
o5 Oxkcunsl cepbl. CepHast KUCIIOTa, GU3HUECKHUE U bu6morexa [IOK
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKHUE pEaKLny, JISKAIUE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CI10c00a MOTy4YeHusl CEpHOU bu6moTteka [JOK
KHUCJIOTBl. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
CpeAbl COEUHEHUSIMH CEPBI
97 Beruucnenne MaccoBOi 1071 BBIXO/IA TPOAYKTA bubmmoreka [IOK
peakiuu https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTHKa 31eMEHTOB VA-TpyIIIIbI.
28 A30T, pacmpocTpaHeHue B mpupoje, Guzndeckue u bubamorexa LIOK
§ https://m.edsoo.ru/00adeea6
XMMHUYECKHE CBOWCTBA
29 AMMHUaK, ero Gpu3HYEeCKre 1 XMMUUYECKHE CBOWCTBA, bubmmotexa [IOK
MIOJIyYCHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Ipaktueckas padborta Ne 3 mo teme «Ilonydyenue bu6mmoreka [IOK
aMMHaKa, U3y4EHUE €ro CBOWCTB» https://m.edso00.ru/00adf180
31 A30THas KUCIIOTa, €€ PU3NUECKUE U XUMUUECKHE bubmoreka [IOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEW AMMOHHS B
32 KauecTBE MUHEPAJIbHBIX y100peHuil. XUMHUECKOe bubmmoreka [TOK
3arpsisHEHUE OKpYXKaroleil cpesibl COEAMHEHUIMU https://m.edsoo.ru/00adf518
azora
33 dochop. Oxenn dhocdopa (V) u hochopHas kuciora, bu6motexa [IOK
(u3HYecKre 1 XUMHYECKHE CBOMCTBA, TIOJTy4CHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPAIBHBIX
. . bu6moreka [JOK
34 ynoOopeHuit. 3arpsi3HeHue MPUPOTHON CPEIbI

¢dbocdaramu

https://m.edsoo.ru/00adfc20
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VYriepon, pacnpocTpaHeHue B Mpupoae, Pu3ndeckue u

Bbu6morexa IIOK

35
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux Gu3ndecKue 1 XuMUYeCcKre

. bubmmoreka [IOK
36 CBOMCTBA. DKOJOrMYECKHUE MPOOJIEMBI, CBSI3aHHbBIE C
https://m.edsoo.ru/00adfebe
okcuyioM yriepona (1V)
37 VYronpHas KUCIIOTa U €€ COJH bubmmorexa IIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuueckas padora Ne 4 o Teme "[lonyuenue

38 Tiekucioro raza. KauecTBenHas peaxius Ha Bubmmorexa [IOK
Y . P https://m.edsoo.ru/00ae027e
KapOOHAT-UOH

39 [lepBoHavasibHBIE TOHATHS 00 OPraHUYECKUX bu6muotexa LIOK
BELIECTBAX KAaK O COEAMHEHUAX yIriiepoaa https://m.edsoo.ru/00ae054e

40 Kne 1 ero CoeIHe bubmmoreka [IOK

MHUH U er JIHCHUS
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemrenue
41 SKCIIEPUMEHTAJIFHBIX 3a11a4 10 TeMe «Bakueiimnime bubmiorexa TTOK
P https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M X COCTMHEHUS

42 Kontponbshas padota Ne3 mo teme «BaxHelimme bu6moteka [IOK
HEMETAJUIbl U UX COCMHECHUS https://m.edso00.ru/00ae0e18
OO0mas xapakTepruCcTUKa XMMHUYECKHUX 3JIEMEHTOB —

43 MeTaJlsIoB. MeTtannuyeckas CBA3b U METauInYeCcKas bub6nuoreka [IOK
KpucTajmmyeckas pemérka. duznueckue cBoicTBa https://m.edso00.ru/00ae103e
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAILIOB, bu6moreka IIOK
DNEeKTPOXUMUYECKUM sl HANIPSLDKEHUI METaslioB https://m.edsoo.ru/00ae1156
O6mme ciocoOb! mosydeHust MmeTauioB. CriiaBbl.

45 Brruucienns o ypaBHEHUSAM XUMUYECKUX PEAKLIUN, bu6mmoreka [TOK

€CJIM OIUH U3 pCarcHTOB COACPKUT NPUMECHU

https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Bbub6moreka IIOK

46 Horsrie 0 KoppoSHH MeTaILIOB https://m.edsoo.ru/00ae1278
bubmmorexa [{OK
47 Wlenowmbie MeTams https://m.edso? ru/00ael14b2
48 OKCHITBI ¥ TUJIPOKCHUIBI HATPHS M KaJTUsI bubmmorexa [JOK
https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIE METAIUIBI — KAJbIIUNA U MarHuit buGmorera [OK
https://m.edsoo.ru/00ael5e8
50 Baxuerinme coequHCHUS KaabIUs bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O0001Ie e U cucTeMaTu3anys 3HaHui
" " bu6mmoreka [JOK
52 XKécTtkocTh BO/IBI U CIIOCOOBI €€ yCTpaHEeHUs https://m.e dSOIO_Fru 100261886
53 [Ipaktuueckas padota Ne 6 o Teme "KECTKOCTb BOJIBI bu6mmorexa [IOK
1 MEeTOJIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6moreka [JOK
>4 ATOMHHHiL https://m.edso? ru/00aelc64
55 AmdoTepHbIC CBOWCTBA OKCHIA U THAPOKCH/IA E;fg;;fg:oggzoaelcm
56 Kenezo bubmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, rugpokcuabl u conu xenesa (11) u sxxeneza bubmmorexa [IOK
(1) https://m.edsoo.ru/00ae35e6
58 O0001Ie e U cucTeMaTu3ays 3HaHUI
[Ipaktuueckas padorta Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 3a/a4 M0 TeMe «Baxkuerme bu6morexa [IOK

METaJlJIbl U UX COCAUHCHU A

https://m.edsoo.ru/00ae3de8
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Brraucnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUH,

60 €CJIM OJIMH M3 PEarcHTOB JaH B U30BITKE MJIM COACPIKUT 1 bubmmorexa [{OK
npumecu. BelurcieHrst MacCOBOM J10JIM BBIXO/1a https://m.edso0.ru/00ael750
MPOJYKTA PEaKIUU

61 OO6o001IeHNe 1 cUCTeMaTH3aIvsl 3HAHUI 1

62 KonTtponbshas pabota Ned o teme «Baxnelimme 1
MeETaJUTbl U UX COSTUHEHUS»

63 BemecTBa 1 Mmatepuainsl B MOBCEIHEBHOU KU3HU 1 bu6moteka [IOK
YyeJioBeKa https://m.edso00.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpebl 1 bubmorexa [IOK

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

65 Posib xuMHHU B pelIeHUuH 3KOJOTHYECKUX MPo0IeM 1 bubmiorexa [OK

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

66 PesepBHbIii ypok. O0001IEHNE U CUCTEMAaTH3AIHS 1 bubmmotexa [IOK
3HaHUHN https://m.edsoo.ru/00ae0d0a

67 PezepBHblii ypok. O0001IeHHE U cUCTEMaTH3aIHs 1 bu6mmoreka [IOK
3HaHUHI https://m.edsoo.ru/00adb33c

68 Pe3epBHblii ypok. O00011I€HNE U cUCTEMaTU3ALHS 1 bubmoreka [IOK
3HAHUHI https://m.edsoo.ru/00ad9ch2
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