MyHHUHIIAIbHOe Olo/keTHOE 00meoOpasoBaTenbHoe yupexnenne «lkomna
Ne34 ¢ yriyGieHHbIM H3yYeHHEM OTAeIbHBIX PEAMETOB HM.
E.A.3y6uanunoBa» ropoackoro okpyra Camapa

,1-,‘.

PACCMOTPEHO ITPOBEPEHO VT PHC,HAIO
Ha 3acenannu MO yuuTteneii 3amecTuTens aupekTopa o YBP ﬁlnperc'rop MBOY

[Hxonbr Ne34 ! i @)
€CTECTBEHHO-HAYYHOI'O [HKJIA Mpembskosa O.]1. AL e PaﬂaeB JI 1O.
npotokos Ne 1 «29» aBrycra 2023 r. r, n’pmfaa N034/244-011

oT «29» aBrycra 2023 . .or «29>>aBI*yCTa2023r

PABOYASI IPOTPAMMA
(ID 1613453)

yueOHoro npeamera «Xumusi. BazoBblii ypoBeHb»

A7 00yyaromuxes 8-X KJ1accoB

2023



IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1m0 XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpEOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTensHOI TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEIMIIUU MPEnofaBaHus y4eOHOro npeaMera « XuMHUsH»
B 00pa3oBateNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOHIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIIMXCA CPEACTBAMHU y4eOHOTO
peamera, YCTaHaBIIUBAET o0s13aTeNIbHOE IPEAMETHOE COJIepKaHue,
peAycMaTpUBaeT pacClpeleeHue €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUHU, OMNPENENseT KOJWYECTBEHHBIE H
KAueCTBEHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU —MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMMA K
pe3yibTaTam 00y4YeHUs XUMUW Ha YPOBHE 1IE€JIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JIEATEIbHOCTH O00YyYalolmerocs IO0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHUWE XHUMHUHM CIY>XUT OCHOBOM Juisi (OPMUPOBAHHS MHUPOBO33PEHUS
0o0ydJaromierocs, ero MmpejcTaBiICHUN O MaTepUATLHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMble XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPruyd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TriI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrETUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I1Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00yyarolmuxcsi, HaBBIKOB HMX CaMOCTOATEIIbHOM y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B PO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YJArOIINXCS,



crocoOCTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOIMYECKOE
00pa3oBaHKUE O0yJArOITHUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJarorudyecku
aJaNTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00ILero o0pa3oBaHUsl OPUEHTHPOBAH HA
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX TMOHATUNA XWMHH, OCHOB
HEOPraHMYECKOM XMMMM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX IOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa copepKaHHsl MpOrpamMMbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO nozaxoza kK €€ uszydeHuro. CoaepkaHue CKJIaAbIBACTCS U3 CHCTEMBI
MOHATHN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTaHM30BAaHBI MO TMPUHIUITY
IIOCJIEIOBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOro ypoBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHMS O CTPOCHHMM aTOMa U XUMHUYECKOU CBS3H;

— TMpeIcTaBiIeHUNd 00 BIEKTPOJUTUUYECKONM NHCCOUMALMUA BEIIECTB B
pacTBopax.

Teoperndyeckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHS K JAPYroMmy, BBINONHAA (YHKIUU OOBSICHEHHS U TMPOTHO3UPOBAHUSA
CBONWCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOIO NMPUMEHEHHUS WU IMOJy4YECHUS
U3Y4aeMbIX BEILECTB.

OcBoeHue TMporpaMMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJIECHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHMIO U
METOJaM IO3HaHMUs B Hayke. M3yueHne XMMUM NPOUCXOAUT C NPUBJICUECHUEM
3HaHUH M3 paHee U3YYEHHBIX YYEOHbIX HpeaMeToB: «OKpyXKaroUi MUP»,
«buosorus. 5—7 kimacce» u «dusuka. 7 Kiacey.

[Ipy wW3yyeHMH XHUMHHM MPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKONH HAayKHd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI.
3ajaya y4yeOHOro IpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O0OOIIEHHIT MHPOBO33PEHUYECKOIO XapakTepa, sfA3blKa HAayKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHWS TP W3YYCHUU BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHHHM NpPaBHJ O€30MacHOro OOpalieHus C BEIEeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUKU HAa YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUS BaXXHOE
3HaUYCHUE MPUOOPENH TaKue IeJIH, KaK:

— (¢opMUpOBaHHE WHTEIJIEKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCcKoe MpuoOIIeHHe
o0ydJaronmxcsi K CaMOCTOATEIbHON I103HABATEIBHOU JIESITEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOLUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecrnieyeHne yCIOBHM, CTOCOOCTBYIONMIUX MPUOOPETEHNIO 00YyUaIOITUMUCS
OMbITa PA3HOOOPA3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB ICSITEIHHOCTH;

— ((dopmupoBanue oOmed (QyHKIIMOHATBHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITH W OICHUBATH SBICHUS
OKPY’KaIOIIEeT0 MHpA, WCIOJIB3yS 3HAHWUS W OIBIT, MOJTYYEHHBIE TPHU HU3YyUYECHUU
XUMUHU, TPUMEHATh WX TMPU pPEIIeHUH MpoOdjeM B TOBCETHEBHOW KU3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opMmupoBaHHe y OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHHA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKU
1eJecCO00pa3HOro TMOBEIEHUS B OBITY M TPYNOBOM JEATEIBHOCTH B ILENAX
COXPaHEHMs CBOETO 340POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbL;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIsS M HANpPaBIEHHOCTU AATbHEHIIEro
00y4eHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 4aca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HWUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Crioco0nI pazjeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMeHTbl. CHMBOJIbI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BajleHTHOCT aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J10Ji1 XMMHAYECKOTrO 3JIEMEHTa B
COEJIMHECHUH.

KoymuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OuU3NYECKNe U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLIHSA U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMUYECKUX PEaKIuil (COeTuHEHNs, Pa3I0KEeHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBuiiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpanieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUCHUE U OMHCAHHE
dbu3nUecKkux CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuid (pas3yioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMoJieicTBHUE kele3a ¢ pactBopom coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feieHUs] CMECE: ¢ MOMOIIbI MarHuTta, QuibTpOBaHUE,
BbI[IApUBaHUE, JUCTUIUISALUSA, XpoMaTorpadus, IpoBeCHUE OYUCTKU MOBAPEHHON
cCoiv, HaONIOJACHWE W  ONUCAaHWE  pEe3yJbTaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIE MOJIEKYII
(ImapocTepKHEBbIX ).

BaxHeilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kuciopoa — 3iemMeHT u mpocToe
BemecTBo. Haxoknenue kucimopoga B Tpupoje, (DU3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. I[lpumenenue kuciopoga. CrocoObl



NOJIyYEHUs] KHUCIOpOoJa B Ja0opatopud U MOpoMbIIUIeHHOCTUH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3hdekT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojap W METaH. 3arpsA3HEHUE
BO3/1yXa, yCWICHUE TapHUKOBOTro 3 (ekTa, pa3pylieHrne 030HOBOTO CJIOA.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

Mosnsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHbIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIeCTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyiomue (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. Duzmyeckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [loydueHrne okCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PH3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryuyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. Gusundeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MertamioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkiiarypa coieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJEpKaHUs KUCIOpoAa B BO3yXe, ITOIyYCHHUE,
coOupaHue, pacno3HaBaHME M W3YYEHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHIOB U
ONMKMCaHUE HX CBOMCTB, MOJydyeHHE, COOMpaHUE, pacClO3HABAaHUE M H3y4YEHUE
CBOMCTB BOJIOpOJia (ropeHue), B3auMojieicTeue Bojopoaa ¢ okcuaoM meau (II)
(BO3MOXXHO HUCIOJIb30BaHUE BHUACOMATEPHAIIOB), HAOIOJACHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C
pa3IMYHONM PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOABI C METAJIIaMHU
(HaTpyeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHHE O0pa3sLOB HEOPraHWYECKHUX BELIECTB pPAa3JMYHBIX KJACCOB,
HAOJII0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcumaa meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKkUWi HEUTPAIM3aLHUH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJla JIPYyTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a/ad 1o TeMe «BaxkHeWlne KiacCchl HEOPTaHUYECKUX
COCAMHEHUI.

IHepuognuecknini 3akoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIACCU(DUKAIIUU XUMUYECKUX dJeMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOMEpUomHass  (HOPMBI
[Tepuoguueckont cucrembl xumuueckux anemeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DuU3ndeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IIEpUOaA HU
CPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAaep. M3oronsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0UYe€K aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJnyca aTOMOB XWMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4€Hbld U
rpa)<JaHMH.

Xumuyeckass cBsa3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATEIbHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusd.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OkucaeHns U BOCCTaHOBJIEHN. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
FUAPOKCHAA LUHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakliiy pa3oKeHHs], COSTUHEHU).

Mesxcnpeomemmnnie céasu



Peasmszannst MeXNpeaMETHBIX CBS3€M NPH HW3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SABIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mMe ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAYYHBIN (hakT, rurnoresa, TEopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukanus, NEePUOJAUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUE BETUYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAs] peaKUMsi

[Tepuoanueckuii 3akoH. Ilepuoauueckas cucTeMa XMMAYECKUX 3JIEeMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX OJJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi WU UX
COCIMHEHUI B COOTBETCTBHHM C IIOJIOKEHUEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJ[a XUMHYECKOU CBS3H.

Knaccudukaiys u1 HOMEHKJIATypa HEOPTraHWMYECKHUX BEIICCTB. XHMHYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IuYHbIM MPU3HAKaM (110 YUCTY
¥ COCTaBy YYaCTBYIONIMX B PEAKIWH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
W3MEHEHHIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYCCKUEC
YpaBHEHHUS.

[Tonsitue o ckopocTH xumuyeckod peakuuu. I[loHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsiTHEe 0 TOMOT€HHBIX U reTepOreHHBIX
peakuusx. Ilonarue o karanmse. [lonstue o xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHMUYECKOW pEaKIUh M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnieHue YpaBHECHUU



OKHCIIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJb30BAHHEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, annonel. MexaHu3M AuCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumudeckon cBsizu. Crenenp auccounanuu. CUbHbIE U C1a0ble JIEKTPOIUTHI.

Peakuuu nonnoro oomena. Y ciaoBusi IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBbIE YypaBHEHUs1 peakiui. CBoilCTBa KHUCIOT,
OCHOBaHMII W coJeil B CBeTe MPEICTaBICHUNA 00 BJIEKTPOJIUTUYECKON
nucconmanuu. KauecTBeHHbIE peakiiu Ha MOHBL. [IOHSITHE O TUAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (Tpaduta W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCAa AWCCOLMALMUA KHCIOT, WIEJOYed M COJIEH
(BO3MOKHO  HCHOJIb30BAaHHE BHUJAECO MaTE€pUalioB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWS  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O00pa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peaklMH pa3yIoKEHHUs, COEAUHEHNs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIWIBK0 KAYECTBEHHBIX pPEAKIMW HAa HOHBI, PELICHUE
DKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTtasuibl ¥ UX COCAMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJEHUCTBUE C METaJlaMd, HEMETaUlaMHy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHass KucCnoTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIOpuapl U UX
HaxO0KJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U ceppl. XUMUYecKue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3HYECKUE U
XuMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mIMe Kak
NPEICTaBUTENA Kjacca KHCIOT U chenuduyeckue). XHUMHUYECKHE pPEakluu,
JeXallie B OCHOBE IMPOMBIIUIEHHOIO CHOCO0Aa MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThel. Coau CepHON KUCIOThI, KAUECTBEHHAs peaKlMs Ha



cynedar-uon. Haxoxaenue ceppl M €€ COCIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOWIEH cpenbl COSAUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nYecKkre U XMMUYECKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3nUecknue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMeHeHue. Coiam aMMOHUS,
ux pU3NUEeCcKre U XMMUYECKHEe CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ ToyiydyeHue, (PU3NYECKUe U XUMHUUYECKHUE
CBOlCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHElu(UUYECKHe).
Hcnonp30oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B KauyeCTBE MHUHEPaIbHBIX
yao0peHuil. XuMU4ecKkoe 3arps3HeHUEe OKPYIKAIOIIECH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTpornHbeie Mojudukanuu gocdopa, puznueckne U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKHUE CBOMCTBRA,
nonyuyenue. Mcnonp3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUN.

Obmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJIEHHUS.  YTJIepoid,  auIOTPOIHbIE
Moau(dUKalUKM, pacpoOCTpaHEHUE B Tpupose, (uznueckue U XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npupogae. OKCuibl yriaeponaa, ux
dbusznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBBIE OpPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHe MPOOJeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KJIMMara, MNapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ coH, UX (PU3UIECKUE U XUMHUYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCTIOTa).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBoJgax — U UX
posi B OKM3HM YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKuX W
HEOPraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, IMOJyYCHUE U
npumeHenue. CoenuHeHus KpemHusi B npupoze. OOmime mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoii kucnore. CWIMKaThl, UX WCIOJIb30BaHUE B
ObITY, B MPOMBIIUJICHHOCTU. BaxkHellue cTpouTenbHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPHUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yUYeHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaYE€CTBEHHBIX PEAKUMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUYECKHUE CBOICTBA
rajoreHoB M HX COEIMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHME C o00pa3naMu XJOpPUAOB (TajJOTreHUJI0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHAIOB), HaOIIOCHNE Tpoliecca OOYIIIMBaHUs caxapa IO JAeWCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKInu Ha Cylbdat-
MOH M HaOJIOJieHHWEe TpHu3Haka e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3amMu a30THBIX u (HochHOopHBIX yaoOpeHui, moaydeHue,
coOupanue, pacno3HaBaHWE€ M HW3Y4YCHHUE CBOWCTB amMMHUaka, IIPOBEIICHUE
KaueCTBEHHBIX PeaKklMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHue MpU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢ymuiepeHa, O3HAKOMIICHHE C
POLIECCOM  aJCOPOIMU  PAaCTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U HU3yueHUE
CBOMCTB YIJIEKHCIIOrO rasza, MpoBEeJICHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWJIMKAT-HOHbl W W3yYEHUE MPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHenre HeMeTaJUIbl U KX COCTMHEHUS.

MeTasiibl 4 UX COCAMHEHMS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckon cucremMe xumudeckux dsemeHToB [, WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHue mMeTamuioB. Meraumyeckas CBsI3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  pEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaIpspDKeHU MeTauioB. dusznueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
crocoObl MoiyyeHuss MeTamioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIocoObl 3alUThl UX OT Koppo3uu. CmiiaBwl (CTajib, YYTyH, IIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounbpie MeTaIBL: NOJNOXKEHHE B [lepronueckoil cucTeMe XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXIACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcUabpl u



TUIPOKCUABl HaTpus W Kanuda. lIpuMeHeHne 1IEeNOYHBIX METANIOB U UX
COCJIMHECHUU.

[llenouyHo3eMenbHbIE  METAUIBI MAarHUM W KaJbLUMM: TIOJOKEHUE B
Ilepuonnueckoi cucreMe xuMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxnelmume coequHeHHs KalblUs (OKCHUJ, TUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CTIOCOOBI €€ YCTpaHEHUSI.

AmroMUHUN: TIoJIokeHUE B Ilepnoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. W. MenneneeBa, CTpOEHHUE aroma, HaxOoXIeHHUE B Ipupone. dusudeckue u
XUMUYECKUE CBOMCTBA altOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
AJIOMUHUSL.

Keneso: monoxenue B [lepponnyeckor cucTreMe XUMUYECKHUX JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToOMa, HAaXOXJIE€HUE B mpupoac. Pusnmyeckue Hu
XUMUYECKHEe CBOUCTBA kene3a. OKCUIbl, TuIpoKCcU bl U cosn xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA FOPEHUS XKejle3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAHHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, aTIOMUHUS, I[IMHKA, JKEJe3a
(IT) u xeneza (II1), meau (II), HabnrogeHUE U ONKMCaHKE MPOIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAaMU HaTpHsl, Kalus W Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHenmume
METaJUIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAKOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaeiabHasi JT0MmyCcTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHu# 3K0JI0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

U3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peasmszannst MeXnpeaMETHBIX CBS3€M NPH HW3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
NOHATUH, TAK U NOHATHUH, SBJIAIOIINXCS CUCTEMHBIMU JJI1 OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4yHbIM (DakT, rumoresa, 3aKoOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOJIOIECHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHUE, MOJEb, SBJICHHWE, ITAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIBI.

@dusnka: Marepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOINbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsij, MNPOBOIHUKH,
HOJYIPOBOJHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CcruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COJIHIIE.

buonorus: ¢orocunres, apixanuwe, Ouocdepa, 3KocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHUS TPOTPaAaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIIMOKYJITYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITMATM3AIUN O0YJIAFOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYarOLIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYECKOro BOCIMTAHUSA:

LIECHHOCTHOI'0 OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OO0IIECTBa, CIIOCOOHOCTH BIIJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUIN B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  YyYEOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ DITOM Yy4EeOHOM NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBHUI MOCTYIKOB;

3)IeHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJIHOM CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAUMBIE HJisi OOBACHEHUS HAOIIOJAEMBIX IMPOIECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YHUTATEIBCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOi, IOOCTYHHBIMH TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K  €CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIENI0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH M YPOBHS OOy4yeHUs B
JlaabHEHIIeM;

4)popMupoBaHNs KYJAbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJACTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS aJKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuia 0O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY M peajbHOU KU3HHU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAaHUW IO XHWMHHU, OCO3HAHHBIA BBHIOOP
WHIVBUYaIbHOM TPAeKTOPUHU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHOoN NpodhecCuOHATBHON AESTENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOM CpEIE;

6)3K0/10rM49eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTH 3/I0POBOIO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nyecKkoMy M TICUXHYECKOMY 3/10pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJ1 6€30MaCHOTO MOBEICHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIMX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLEed IPUPOIHON CPENOU, JIsl TOBBILICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYypbl, OCO3HaHHS TJO00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEJICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpoOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTeMa, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecrneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble JJoruyeckue qeicTBus:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIAEISATh MX XapaKTepHbIC
MPU3HAKU, YCTaHABIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), UCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCHU(PUKAIMK XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKIIOUCHUSI;

YyMEHHE TMPUMEHSITH B IMPOIECCEe MO3HAHUS TOHATUA (IpeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMBIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakiu — MpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aJlay, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEHNE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMyIUpPOBaTh 000OIICHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 Mpo/IeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAs JUTEparypa XUMHUYECKOrO0 COJAEp)KaHWs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKU OIICHUBATh MPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3jIu4Hble METOAbl U 3alpPOChl MPHU MOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOi aKTUBHOTO UCIOJIb30BAHUS PA3IMUYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMANBHYIO (hOpMYy mpeacTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmmamy,
IpyrumMu opmMamu rpaduKu U ©X KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3MpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEH MNPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJie auamora W (WIM) JIUCKYCCHUHU) TIO
CylIecTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

YMEHHSI  MPEACTABIATH  IOJYYEHHbIE  PE3YJbTaThl  IO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTALUI0
pe3yIAbTAaTOB BBHINOJHEHUS] XMMHYECKOTO 3KCIIEPUMEHTa (J1a00paTOPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEeHHsI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEJIbHOM W MCCIENOBATENbCKOW  JICATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NpPOOJEeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuii (00cyxaeHus, oOOMEH MHEHHSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JCHCTBUM, OIpPENECICHUE KPUTEPUEB 110 OLEHKE KadyecTBa
BBINIOJIHEHHOM paboThl U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATH,
OCYLUECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeSTeNHHOCTD, BHIOUPATh Hanbosee d(pPpeKTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/la4, CaMOCTOATEIIbHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM  aJITOPUTM JEHUCTBUUM INPU  BBINOJHEHUU 3aJaHUN C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LW, YMEHHUE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33IaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOIO
COJIep’KaHusl, YCTAaHOBJIEHHOTO IaHHOW (¢eaepanbHOH pabouell MpOrpamMMmoHn,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuyecKkue JUisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWSA, €ro  HHTEPIPETalNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XUMHYECKUN 3JIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsA Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakiusi, KiacCu(MUKAIuUs PEeaKluid: peakiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEaKUuu 3aMElICHHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLINH, TEIIOBOU IP(EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTab, PaIAYC
aTomMa, XUMHYECKas CBSI3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas [0Js BEIIECTBA
(IpolieHTHAs! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUH U
MPUMEHSITh 3TH OHSTHUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYID CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIA;

e OINpENENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCIIEHHS  BJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCYy COECAUHEHUH 110
dbopmynam, BHJ XUMHUYECKOHW CBsI3M (KOBAJICHTHAas W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Menngeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e OINWCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa XuMU4eckux »dyemeHToB J[. U.
MenzaeneeBay € 4YHCIOBBIMM XapaKTEPUCTHUKAMHU CTPOECHHUS ATOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsf sjpa, oOIiee YUCIO IEKTPOHOB
U pacnpeiesieHue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pPa3JIUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYIO W MOJISIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluIo, KIaCCU(PUKAIINIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyYHbIC METOJbI
MO3HAHUSI — HAOJIOJICHHE, W3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHbI U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [OJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUIO U COOMPAHMIO
ra3oo0pa3HbIX BeENIeCTB (BOJAOpOAa H KHUCJIOPOJa), IPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTh  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB HIEJIOYEHN M KUCIOT C MOMOILBIO HHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kj1acce npeIMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIIUXCSI YMEHUIA:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHWA: XHMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P deKT
peakuud, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMbIe W



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKWCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIEHUE,
aIIOTponusi, aM(pOTEPHOCTh, XUMHUYECKasi CBA3b (KOBaJIEHTHAs, MOHHAs,
MeTajlInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hs METaJIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakiuu, TMpeaebHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlIeHUS (OpMyT
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKLIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy CO€IMHEHUN 1o (opmyiaMm, BHUA XHUMHYECKOM
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHCHHUSX, 3apsi MOHA M0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAMHEHUMN, THUIl KPUCTAJUIMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIUCHhIBaTh W XapaKTepHU30BaTh
tabmmunyio Gopmy [leproamdeckoil CHCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUSA «TJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», wmanbie u  OojiblIME TMEPUOABI, COOTHOCUTH
0003HayeHusl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Talbmuue, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB ® 3apsja sApa, oO0IIee 4YWCIO DIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npejenax MajiblX NEPUOJOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYACTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME U CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa NIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsi OMKUCAHUE
IpUMEpPAMH  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMUYECKUX PEAKLUM;

COCTaBJSITb YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TF€HETUYECKOM CBSI3U MEXy BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOI0 OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO0 »3JIeMeHTa 1o (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

coONIOaTh  MpaBWUjia  TOJB30BAHUSA  XUMHUYECKOW  TMOCYAOM M|
7abopaTOpHbIM  O0OpY/JOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OpOMUJI-,
uoau-, kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THIAPOKCUI-UOHBI,
KaTUOHBbl AaMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE ONEpPALUUd MBICTUTEIBHON JIEATEIbHOCTH — aHaJIU3
W CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMATU3alMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJI1 U3YyYEHHUS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOJIOZICHNE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHBI U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB U
TeM MPOrpaMMBbl

KosanuecTBo yacos
JIeKTPOHHBIE (HH(PPOBHIE)

KoHnTpoJbHbIe IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypChl

B
cero padoThI padoTsI

Paznen 1.IlepBoHavanbHble XUMHYECKHE MOHATHSA

1.1

1.2

Xumust — BaxkHas 00J1acTh
€CTECTBO3HAHUS U
MPAKTUIECKON JACSITEILHOCTH
yejgoBeKa

BemecTBa 1 xuMuueckue
peakuuu

Htoro no pazneny

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbu6mmoreka [JOK

15 1
https://m.edsoo.ru/7f41837¢c

20

Pa3pnen 2.BaxHeiine npeacTaBuTe/ M HEOPraHNYeCKHUX BelleCTB

2.1

2.2

23

24

Bo3nyx. Kucnopon. Ilousarue
00 okcuagax

Bonopoa.Ilonsitue o kucnorax
H COJIIX

Bona. PactBopsl. [lonsitue 06
OCHOBaHHUAX

OCHOBHBIE KJIaCChI
HEOPTaHUUYECKHUX COCTUHECHHIA

Uroro no pazgeny

6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
5 | | bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
1 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
30

Paznen 3.1lepuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux djemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIHU



[Iepronnueckuii 3aKOH U
[Tepronnueckas cucrema

3.1
XUMHUYECKUX djieMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoMa
XuUMHYECKas CBS3b.

3.2 OKucIuTeNbHO-

BOCCTAaHOBUTCIIbHBIC pPCAKIIUN

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢




9 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3nen 1.BemecTBo U XUMHYECKHE PeaAKIIUA

1.1

1.2

1.3

[ToBTOpeHue u yriayOneHue 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Wtoro no pazneny

Pa3zgen 2.HeMeTaJJIBI M X COCIHHEHUSA

2.1

2.2

23

2.4

OO011as XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO61mas xapakTepUCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS

OO0m1as XxapaKTepuCTUKa XUMHYECKUX

aneMeHTOB VA-rpymisl. A30T, pochop u ux

COCIMHEHUS
OO011as XapaKTepUCTHKA XUMHUECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHI U UX COCTMHEHMS

Wtoro no pazneny

KoanuecTBo 4yacos

Beero KonTpoJabHbie
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmoreka [JOK
https://m.edsoo.ru/7f41a636




Pa3zpgen 3.MeTaJJIBI M UX CO€THHEHUS

3.1 OO061111e cBOMCTBA METAIIJIOB

32 Baxkueiinue MeTaibl 1 UX COSTUHEHUS

Wtoro no pazneny

Pa3znen 4. Xumus u okpyxawuas cpeaa

4.1 BemectBa u MaTepuaisl B )KU3HU 4EJIOBEKA
Wtoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[TpakTuyeckas padora Ne 1 «IIpaBuna
paboThl B 1abopaTopuu U MPUEMBI
oOparreHus ¢ J1abopaTopHbIM
o0opyI0BaHUEM

Yucteie BemecTBa U cMecu. CriocoOsr
pas3aeneHus cMecen

[IpakTuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha nmpumepe
OUYUCTKU OBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XuUMHUYecKre 3JIEMEHTEI. 3HaKH
(CI/IMBOJ'ILI) XUMHNYCCKHX JJICMCHTOB

HpOCTLIC H CJIO0XKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

Koan4yecTBO 4acoB

Bcero

KonTtpoJubHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHS

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubnunoreka [IOK
https://m.edsoo.ru/ff0d26¢ca

but6mmoreka [IOK
https://m.edsoo0.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTABA BEILIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTHOCHUTEeNLHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAd Macca

MaccoBas goiIst XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomuuectBo BemiecTBa. Moib.
MognsipHast macca

duznyeckrue 1 XUMHUUECKHE SIBICHUS.
XumMuueckas pcaknusd

[Ipu3Haky u yciioBHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aKOH COXpaHEHHUsI MacChl BEUIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHus Koau4ecTBa, MacChl
BEIIECTBA M0 YPABHEHUSM XUMUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUeCKIX peaKIHid
(coenuHeHwUs, pa3IoKEeHUS,
3aMeIIeHus, OOMEeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIKIoneaucT. O000IIeHHE U
cUCTEMAaTU3allis 3HaHUI

Konrponsnas padora Nel o reme
«BemiecTBa U XUMUYECKUE PEAKITHI
Bo3nyx — cMech razos. CoctaB
Bozayxa. Kucnopog — snemeHr u

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmmorexa [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290

bubmunoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocroe BemecTBo. O30H

du3nyeckre 1 XUMHUECKHE CBOIICTBA
KHCIIOpo/ia (peaKIK OKUCIICHHS,
ropenue). [lonsatue 06 okcumax

CriocoOplI MosTy4eHHs KUCI0po/ia B
71a00paTOPUH U MIPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemnoBoit 3¢ ekt XuMuIeckoit
pEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHHH, 3K30- U
SHIOTEPMHUECKUX PEAKIIUIX

ToruBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3AyXa, CIIOCOOBI €ro
MPEAOTBPAILCHUS

[IpakTuueckas pa6ora Ne 3 mo teme
«ITonyuyenue u cobupaHue KHCIOPOaa,
HU3y4YEHUE Er0 CBOMCTB)

Bonopoa — snemMeHT u npocroe
BemecTBo. Haxoxaenue B nmpupoje
duznyeckre 1 XUMHUUECKHE CBOICTBA
Bonopoaa. [Ipumenenne Bogopoaa

TloHnsaTHne 0 KUCIIOTaX U COIIX

CriocoObI mosryueHHst BOA0POia B
nabopaTopuu
[Ipaktrueckas padota Ne 4 o Teme

«Ilomyuenue u cobrpaHue BO10poO/a,
U3yYEHHUE €ro CBONUCTB

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubnunoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmunoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

MossipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Beruncnenus o6bpéma, KonuyecTna
BEIIIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BEILECTBA WIIN 00BEMY

Brruncnenns 006EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUHN I'a30B

duznyeckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJIUKAaTOpax

Bopna xak pactBoputens. HacbilieHHbIE
Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas
JIOJISl BEIIECTBA B PACTBOPE

[TpakTryeckas padora Ne 5 o teme
«ITpuroroBienue pacTBOpPOB ¢
onpeaeseHHON MacCOBOM J10eH
pacTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 mo teme
«Kucnopoa. Bogopon. Boga»
Oxcupsl: cocTaB, KaccupuKaius,

HOMEHKJIaTypa

[Tony4yenue u XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUs: COCTaB, KJIacCU(pUKAIIHS,
HOMCHKJIATypa

bubmmorexa [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [IOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmmorexa [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664¢e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[TonyuyeHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocraB, kmaccudukarms,
HOMEHKJIAaTypa

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI NOJTYYCHHUS, XUMUUECKUE
CBOMCTBa

IIpakTuyeckas padora Ne 6. Pemienue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHEHUN»

I'enetnueckas cBSI3b MCXKIY KilaccaMu
HCOPTraHNYCCKUX COCJIMHEHHU

O0001IeHre U cCUCTEMaTU3ALINS 3HAHUI

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COETMHEHMI"

[TepBbIe MOMBITKY KIaCCUPUKAITTU
XUMUYECKUX AIeMeHTOB. [loHsaTHE O
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[lepuoanueckast cucteMa XUMHUYECKUX
anemenToB 1. . MenaeneeBa

IIepuonsl, rpynisl, MOATPYIIIILI

bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmmorexa [JOK
https://m.edso00.ru/00ad9474

but6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bubmunoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmunoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52¢c

bubmmorexa [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

65

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 2JIeKTPOHHBIX 000JI0UYEK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA 110 €TI0 MOJI0KCHUIO B
[Tepuonuueckoint cucreme /1. U.
Menpaeneena

3navenue [leproaudyeckoro 3akoHa st
pa3BuTHUA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, MT€Iaror U
rpak1aHuH

DNEeKTPOOTPULATEIBHOCTh AaTOMOB
XUMUYECKHUX JIEMEHTOB

HNonuag xumMuyeckas cBA3b

KoBanenTHas MnoJrsipHad XuMHUUICCKad
CBA3b

KoBanenTHas HEIMOJIIpHad XUMHUYCCKas
CBA3b

CreneHb OKUCIICHUSA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTponbhas pabora Ne4 no teme

bubmmorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnunoreka [IOK
https://m.edsoo.ru/00ada96¢e

bubnunoreka [IOK
https://m.edsoo.ru/00adaab8

bubmmorexa [JOK
https://m.edsoo.ru/00adac34

bubmmorexa [JOK
https://m.edsoo.ru/00adaab&
bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
https://m.edsoo.ru/00adae28
bubmuoreka [JOK
https://m.edsoo.ru/00adb076
bubnuoreka [IOK
https://m.edsoo.ru/00adb076
bubmunoreka [JOK




«Ctpoenne atoMa. XUMHUUYECKas CBSA3bY

PeseprubIil ypok. O6001IEHNE 1

66 cUCTEMAaTU3allis 3HaHUI

67 PesepBHsiil ypok. O6o01IeHHE U
crucTeMaTu3alus 3HaHUI

68 PezepBHblit ypok. O0001IeHNE U

cUCTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

https://m.edsoo.ru/00adb486

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmmorexa [JOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ne
n/n

KoandyecTBO 4acoB

Tema ypoka KonTtpoJabHsbie
Bcero
padoThI

Ilepnonnueckuil 3aK0H.
[lepuoanueckas cucrema
XUMHYECKHX 3J1eMeHToB []. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB XMMHYECKHUX 3JIEMEHTOB 1
TIEPBBIX TPEX MTEPHUOIOB

Knaccugukanus 1 HOMEHKIATypa

HEOPTraHUYECKUX BEIECTB !

By XuMudeckoil CBSI3HU U THITBI 1
KPUCTAJUTMYECKUX PEHIETOK

Konrtponsnas padora Nel mo teme

«IToBTOpenue u yriayOaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3JiesIoB Kypca 8 Kiacca»

Knaccudukanus XuMHIeCKUX 1

peakIuii o pa3IuYHBIM MPU3HAKAM

IToHATHE O CKOPOCTH XMMUYECKOU

peakuuu. [IoHATHE O TOMOT€HHBIX U 1

TCTCPOTCHHLIX PCAKIUAX
IlousaTre 0 XUMHUUECKOM PaBHOBECCHHU.

@DaKTOpHbI, BIUAIOLIME HA CKOPOCTh 1
XUMHUYECKON peakiMy U TOJI0KEeHUE

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmmorexa [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28¢c




10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHCIUTENTBHO-BOCCTAaHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPOIUTHIECKOU
nucconpanuy. CuibHbIC U cllaOble
AIEKTPOJIUTHI

HonHbIe ypaBHEHHS peaKUil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOITHAITTN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MpeICTaBICHHA 00
ANEKTPOIUTUYECKON AUCCOLUALINI

[TonsaTHe o runponuse coneu

O060011IEHNE U CUCTEMATU3AIIUS
3HAaHUHU

[TpaxTrueckas padota Ne 1.
«Perenue 3KkcriepuMeHTaIbHbBIX
3aau»

Konrtponsnas padora Ne2 o reme
«ONEKTPOIUTUYECKAs TUCCOIMALINS.
XUMHUYECKUE PEeaKIMH B PaCTBOPaX»
OO01ras xapakTepUCTHKA raJOr€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
XJiopa

Xnoposogopoa. ConsiHas KHCIIOTa,

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bubnunoreka [IOK
https://m.edsoo.ru/00adcd68

bubnunoreka [IOK
https://m.edsoo.ru/00add448

bubmmorexa [JOK
https://m.edsoo.ru/00add5d8

but6mmoreka [IOK
https://m.edsoo0.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bubmunoreka [JOK
https://m.edsoo.ru/00addbfa

bubnunoreka [IOK
https://m.edsoo.ru/00addecO

bubmmorexa [JOK
https://m.edsoo.ru/00addfe2

bubmmorexa [JOK



20

21

22

23

24

25

26

27

28

XUMUYECKHUE CBOMCTBA, ITOJIyYEHUE,
IIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilonmyuenue CoSTHON KUCIIOTHI,
H3y4eHHUE € CBOWCTBY»

Beruncienus no ypaBHEHHUIM
XUMHUYECKHX PEAKIIHH, eCITH OJHMH U3
pearecHTOB J1aH B H30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpynmnst

AnnoTponHsle MOAU(UKALIUYU CEPBI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoJe. XUMUYECKHUE CBOWCTBA
cepbl

CepoBonopon, CTpoeHHe,
du3nueckre 1 XMMUYECKHE CBOMCTBA
Oxkcunpl cepsl. CepHast KUCIIOTa,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
MOJTYYEHUSI CEPHOM KUCIIOTBI.
XUMHYECKOE 3arpsi3HEHUE
OKPY’KaOIIEH Cpelibl COEUHEHUIMHU
cepsl

Brrunciienne MaccoBoil 1071 BbIXOAa
MPOAYKTa pPEaKUU

OO01as XapakTepUCTHKA 3JIEMEHTOB

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

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bubnunoreka [IOK
https://m.edsoo.ru/00ade64a

bubmmorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

bubnuoreka [IOK




29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHeHHE
B Iipupoje, Gpuznveckue u
XUMHYECKHE CBOWCTBA

AMMHUak, ero pu3nveckue u
XMMUYECKHE CBOWCTBA, MOJyuYeHHE U
IIPUMEHEHNE

[TpakTrueckas padota Ne 3 o Teme
«ITomydyeHne amMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € pu3nueckue u
XUMUYECKHE CBOWCTBA

Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yao0peHuii. XuMuueckoe
3arpsA3HEHUE OKPY KAIOLIEH Cpeibl
COEIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kucnota, pusndeckue u
XMMHUYECKHE CBOMCTBA, MOJYYEHUE

Hcnonws3oBanue docdaTos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJIHON CpeIbl
docharamu

VYraepon, pacnpocTpaHeHNE B
npupoze, Gu3n4eckue 1 XUMHYECKUe
CBOMCTBA

Oxkcuppl yrieposaa, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adeea6

but6mmoreka [IOK
https://m.edso0.ru/00adf004

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

bubnunoreka [IOK
https://m.edsoo.ru/00adf306

bubmmorexa [JOK
https://m.edsoo.ru/00adf518

bubmmorexa [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnuoreka [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKosorunyeckue npooIeMsl,
cBsA3aHHbIE C OKkcuaoM yraepoza (IV)

VYrosnHag KUCI0Ta U €€ COJIi

[TpakTuyeckas padora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.
KagectBeHnHas peakius Ha KapOOHaT-

n

HOH

[lepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHX BEIIECTBAX KakK O
COEIMHEHUSX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Baxneime HeMeTallIbl U UX
COCIUHEHUS

Kontponbnas padota Ne3 mo teme
«Baxuennme HeMeTaUIbI U UX
COEIUHEHU S

OO0m1as XxapaKTepuCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
Mertannudeckas cBsI3b U
MeTaJuIM4ecKasl KpucTajuindecKkas
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOMCTBA METAJLIOB.

DJIEKTPOXUMHUYECKUH P
HanpsHKEHUH METaJIOB

but6mmoreka [IOK
https://m.edso00.ru/00ac006¢c

but6mmoreka [IOK
https://m.edsoo.ru/00ac027¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ac054¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmunoreka [JOK
https://m.edsoo.ru/00ae0e18

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

bubmunoreka [JOK
https://m.edsoo.ru/00ael 156




45

46

47

48

49

50

51

52

53

54

55

56

OO611e crocoObl MOTyYeHHS
MeTaiuioB. CruiaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKLIHM,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
HpUMECH

Ilonsrue o KOppO31Hu MCTAJIJIOB

[llemouHple METaIIbI

Oxcupl ¥ TUIPOKCHIBI HATPUS U
KaJIns

Ienouno3eMeabHbIE METAIbI —
KaJIbIIUA U MarHuit

Baxxaelinme coeTMHEHUS KaJILIIUS

O060011IEHNE U CUCTEMATHU3AIIUS
3HAaHUHU

JKEcTKoCTh BOJBI U CIOCOOKI €6
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTIOMUHAN

AmMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUAA

Kemneso

bubmmorexa [JOK
https://m.edsoo.ru/00ael156

bubnunoreka [IOK
https://m.edsoo.ru/00ael1278

bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmmorexa [JOK
https://m.edsoo.ru/00ael5e8

but6mmoreka [IOK
https://m.edsoo.ru/00aecl5e8

bubnuoreka [IOK
https://m.edsoo.ru/00ac1886

bubmmorexa [JOK
https://m.edsoo.ru/00aelae8

bubmmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmmorexa [JOK
https://m.edsoo.ru/00aclc64

but6mmoreka [IOK
https://m.edsoo0.ru/00aec1d86




57

58

59

60

61

62

63

64

65

66

67

OKcHIBI, THIPOKCHIIBI U COJIU JKele3a
(IT) u xene3a (1)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[TpakTuueckas padborta Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxneine MeTalIbl U UX
COEIMHEHUS»

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIlUid, €CIIU OJIUH U3
PEareHToB JIaH B U30BITKE HITU
COZIEPKUT IpUMeCH. Berunciienns
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu

O0001IEeHNE U CUCTEMATH3ALA
3HAHUHI

Konrponsnas padora Ne4 o reme
«Baxwueiiiine MeTalIbl M UX
COCIMHCHUS

BemectBa u MaTcpHaJibl B
MMOBCEIHEBHOM KU3HU YeJIOBEKa

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpebl
Ponb xumuu B pemeHun

HKOJIOTHYECKUX MPOoOIeM

PezepaHblil ypok. O0o001eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHEIit ypok. O600IICHHE 1

bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6

bubnunoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnunoreka [IOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3£50

bubnuoreka [IOK
https://m.edsoo.ru/00ae4270

bubmmorexa [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmunoreka [JOK




cUCTeMaTHu3alus 3HaHu!
PesepBHbIil ypok. O600mIeHIE 1
CUCTEMAaTH3alis 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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68

https://m.edsoo.ru/00adb33c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

C=RU, O=MBOQY LLkona N’ 34
r.o. Camapa, CN="PagaeB
Jleonuna KOpbeBuy ",
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