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MOsACHUTEJBHAS 3AIINCKA

[IporpamMMa MO XWMHUM Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTeILHOMN MpOrpaMmbl OCHOBHOTO o01Iero oOpa3oBaHwUsl,
npencraBieHHbIx B PI'OC OO0, a takxke Ha OoCHOBe (demepanbHON paboueit
MpoTrpaMMbl BOCHUTAHHUS M C YYETOM KOHIICIIIIUM IIPETOJIaBaHUsl y4eOHOTro
npeaMera «XuUMHUs» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoi
denepanyu.

[IporpamMa 1o xumMuu Ma€T MPEACTaBICHHUE O IENISIX, OOIIel CTpaTeruu
00yd4eHHs, BOCIHTAHHUS WM Pa3BUTUS OOYYaIOIIUXCS CpPEACTBAMH Y4EOHOTO
npeaMera,  yCTaHABIMBAeT  00sA3aTeIbHOE  IIPEIMETHOE  COAEpIKaHUE,
MpeayCcMaTpPUBaeT PacIpelieIeHHe €ro IO KjaccaM M CTPYKTYPHPOBAaHHUE IO
pasaeraM W TeMaM TPOrpaMMbl IO XHUMHUH, OINPEICISICT KOJIWYECTBCHHBIC WU
KauyeCTBCHHBIC XapaKTePUCTUKHU coJZiepKaHus, PEKOMEHIYyEMYIO
MMOCJIE/IOBATEIIbHOCTh HM3YyYSCHUS XUMHUH C YyYETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKHM YYEOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEH OO0ydYaroluxcsi, OMNpeJessieT BO3MOXXHOCTH TMpeaMera Jis
peanu3zanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsl, a TaKKe TpeOOBaHUN
K pe3yJibTaTaM OOydYeHHUs] XMMHU Ha YpPOBHE IeJIel HM3ydeHUsl NpeaMeTa |
OCHOBHBIX BHJIOB yYEOHO-TIO3HABATEJIBHON JMESTEIHFHOCTH OOYYarolIerocs II0
OCBOCHHUIO Y4eOHOTO COAEpIKaHUSI.

3HaHMEe XUMHHU CIIY>)KUT OCHOBOM It (POPMHPOBAHUS MHPOBO33PEHUS
00y4Yaromierocsi, €ro MpeJaCTaBJICHU 0 MaTePUAITLHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UTrparoT GOPMUPYEMBIE XUMHUECH MPEICTABICHUSI O B3aMMOIIPEBPAIICHUIX
SHEPruv u 00 PBOIONHMHU BEIIECTB B MPHUPOJE, O IIYTAX PEIICHHS TI100aTbHBIX
MpoOJIeM YCTOWYUBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOH,
MUIIEBOUN M KOJIOTHYECKOI 0€30MacHOCTH, IPOOJIeM 3paBOOXPAHECHUS.

N3yuenune xumum:

CIIOCOOCTBYET peanu3alud  BO3MOXXHOCTEH IS caMOpa3BUTHS H
dbopmupoBaHHsT KYJIBTYpbl JUYHOCTH, €€ oOmed u (QyHKIHOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJT B (POPMHUPOBAHUE MBINUICHUS U TBOPYSCKUX CIOCOOHOCTEH
OOy4Yaromuxcsi, HABBIKOB WX CaMOCTOSTEIIPHOW YYEOHOU esATEIbHOCTH,
AOKCTIEPUMEHTAIbHBIX W HCCIIEIOBATEIbCKUX YMEHHUN, HEOOXOIMMBIX KaK B
MMOBCETHEBHOM KU3HU, TaK U B MPO(ECCUOHATBHON IEATEIbHOCTH;

CtpaHunua 2 u3 34



3HAKOMHUT CO CIEIU(PUKON HAyIHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[IEJIOCTHOTO B3IMUISiJa HA E€IWHCTBO MPUPOJABI M  YEIOBEKAa, SBISETCS
OTBETCTBEHHBIM ATAallOM B ()OPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TPaMOTHOCTH
00yYaroNINXCs;

CIocoOCTBYET (H)OPMHUPOBAHHIO IEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO--
HAy4YHBIM 3HAHHUSIM, K TPUpPOJE, K UYEJIOBEKYy, BHOCHUT CBOM BKIaJ B
AKOJIOTUYECKOE 00pa3zoBaHue 00yJarOIINXCS.

JlanHble HampaBieHUsS B OOYUYEHHH XUMHU O0OECeUnBaIOTCs ceu(PUKOn
coliepkaHusl y4yeOHOro mpeaMeTa, KOTOpbIM SBJISAETCA  IE€Iaroru4yecku
aJlanTUPOBAaHHBIM OTPAKSHUEM 0a30BOW HAYKH XMMHUU Ha ONPEACIEHHOM dTare
e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPHUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBl IMEPBOHAYAIbHBIX ITOHITUN XHUMUU,
OCHOB HEOPTraHMYECKOW XHMHUHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MMOHSTHI
OpPraHNYECKOU XUMHUHU.

CTpyKTypa comep kKaHusi IporpaMMBbl 10 XUMHUHU c(hOPMUPOBaHA HA OCHOBE
CHCTEMHOTI0 nmoaxojaa K e€ nzyuenuto. CojiepkaHue CKJIaAbIBACTCS U3 CUCTEMBI
MOHATUM O XHUMHYECKOM DJJIEMEHTE M BEIIECTBE M CHCTEMbI IIOHSITUM O
XUMu4deckor peakuuu. OO0e 3TH CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbI I10
MPUHIHITY TIOCJIEAOBATEIBHOTO Pa3BUTHsSI 3HAHWK HAa OCHOBE TEOPETHYECKUX
MPEICTaBICHUH Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYC€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnomuueckoro 3akona J[. M. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA
XHMMUU;

— YUYCHUS O CTPOSHHHU aTOMa M XUMHYSCKOW CBSI3H;

— MpeACTaBICHUN 00 SIIEKTPOJMTUYECKON JUCCOIUAIMA BEIISCTB B
pacTBOpax.

TeopeTnueckne 3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE HMIMPUYECKH
MOJIyYCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BHBAIOTCSA IIOCIEAOBATEIBHO OT
OJHOTO YPOBHS K JAPYroMy, BBINONHSIA (PyHKIUM  OOBSICHEHHUS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOSHHUS U BO3MOXKHOCTEH IPAKTHUYECKOTO
MIPUMEHEHHUS U MOIYy4YEHHUs] N3yYaeMbIX BEIIECTB.

OcBoeHue ImporpaMmbl MO XHMHHU CIOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUSI O XWMHWYECKOW COCTaBJISIONICH HAy4YHOW KapTHHBI MHUpa B
JIOTUKE €€ CUCTeMHOW MPUPObI, ICHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHHIO
¥ METOJaM IMO3HaHUs B Hayke. M3ydeHne XUMMHUU MTPOUCXOIUT C MPUBJICYCHUEM
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3HAaHUW W3 paHee M3YUYCHHBIX YYEOHBIX NpeaMeToB: «OKpYyXKaroluil MHUDY,
«bunonorus. 57 knacce» n «Pusnka. 7 Kiacey.

[Ipy wu3ydeHHH XUMHH TIPOUCXOAUT (POpMUpOBAHHE 3HAHUH OCHOB
XAMHAYECKON  HayKHM Kak  oOOJJaCTH  COBPEMEHHOTO  €CTECTBO3HAHUS,
MPAKTHYECKONW ACATEIBHOCTH 4YEJIOBEKAa W KaK OJHOTO W3 KOMIIOHEHTOB
MHPOBOM KyJbTYpHl. 3ajada y4eOHOrO MpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUW — BaKHEUIUX (AKTOB, MOHSITHH, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHHUH, JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOIO
XapakTepa, SA3blKa HAayKH, B MPUOOIIEHUHU K HAYYHBIM METOJaM MO3HaHUsS IpHU
W3yYCHUU BEIICCTB M XHUMHYECKUX peakiui, B (OPMUPOBAHUHM U Pa3BUTHHU
MMO3HABATEIBHBIX yYMEHUW W WX MPUMEHCHHUU B Y4YEOHO-IO3HABATEIBLHOU H
y4eOHO-UCCIIEJOBATEIBCKON ACATEILHOCTH, OCBOSCHHH MPaBHJI OE30MacHOTO
0oOpaleHus ¢ BEIECTBAMHU B TIOBCETHEBHOM KU3HMU.

I[Ipy w3ydyeHMH XUMHHU HaA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
Ba)KHOE 3HAYCHHE MMPUOOPETN TaKHUE 1IENH, KaK:

— (¢$opMUpOBaHHE HWHTEIUICKTYaJIbHO PpAa3BUTOM JMYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHSITHIO PEIICHUN,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYE€HUS Ha CHCTEMAaTHYECKOE€ NPHUOOIICHNE
00y4JaronMxcsi K CaMOCTOSITEJIbHOM MO3HABATEJILHON JI€SITEIbHOCTH, HAYyYHBIM
METOJlaM IO3HaHUs, (POPMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XHMMUU;

- obecrieueHue YCIJIOBUH, CITOCOOCTBYIOIINX MMPUOOPETESHHIO
00ydJaromMMUCs  ONbITa  Pa3HOOOpa3HOW  NESATEIHHOCTH, IIO3HAHUS U
CaMOITIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMN), WMEIOIINX
YHHUBEpPCaJIbHOE 3HAUYCHHUE ISl PA3IMYHBIX BHJIOB ACATEIBHOCTH;

— ¢opmupoBanue oOmeld (YHKIMOHAILHONW M €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHSATHh W OIICHUBATh SIBJICHUS
OKPY>KaIOIIEero MUpa, UCTOJIB3Ysl 3HAHUSI U OIBIT, TOJYYCHHBIC TIPU U3yYCHUH
XAMUH, OPUMEHATh WX IPU PEUICHUH NPOOJEeM B MOBCEAHEBHOW >XU3HU W
TPYAOBOU JI€ATEIBHOCTH;

— (opmupoBanne y oOydaromMXcsd TyMaHUCTUYECKHUX OTHOIICHUU,
IMOHUMAaHUS I[ICHHOCTH XHUMHYECKHUX 3HAHUU JJI1 BBIPAOOTKH SKOJIOTHYECKHU
1IeJIECO00pPa3HOr0 MOBEACHUS B OBITY W TPYIOBOH JACATCIBHOCTH B IEJAX
COXpaHEHUsI CBOETO 3I0OPOBBS M OKPYKAIOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHMBALMU K OOYYCHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHMTAHUIO Ha OCHOBE YCBOEGHHS OOIIEUEIIOBEUYECKUX II€HHOCTEH,
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TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mTipodwiIsi ¥  HaNpaBICHHOCTH
JTAIbHEUIIIEro 00yYeHHSI.

OOmiee 4YMCIIO 4YacoB, OTBEASHHBIX Ul HM3YYCHUS XHMMHUHU Ha YPOBHE
OCHOBHOT0 00111ero o0pa3oBanusi, coctabisietr 170 gacos: B 8 kiracce — 102 gaca
(3 gaca B Hexen0), B 9 kiacce — 68 gacoB (2 gaca B HEZIEIIO).
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COAEP) KAHME OBYUYEHMUS

8 KUIIACC

IlepBoHaya/IbHbIC XUMHYECKHE IOHATHA

[Tpeamer xumun. Posib XMMHUH B )KU3HU YE€IOBEKa. XMMHUS B CUCTEME HAYK.
Tena u BemectBa. PU3NMUECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE€ COCTOSIHUE
BemiecTB. [loHsTHE O MeTO1axX MO3HAHUSI B XUMHUU. UUCTBHIE BEIIECTBA U CMECH.
Crioco0n1 pasjiesieHust CMeceid.

ATOMBI M MOJIEKYJbl. XUMHUYECKHUE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKUX
asieMeHTOB. [IpocThie U ciioxkHbIE BenlecTBa. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumuueckass ¢gopmyiia. BarmeHTHOCTh aTOMOB XHUMUYECKHUX DSJIEMEHTOB.
3akoH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOcCUTENbHAss aTOMHas Macca.
OTHOcUTenbHAs MOJISKYJIsIpHAsi Macca. MaccoBasi 0Jisi XUMHUYECKOT0 DJI€MEHTa
B COCIUHECHUH.

KonnuectBo BemectBa. Moub.  Momsippass  Macca. B3aumMocBsizb
KOJIMYECTBA, MAaCChl M 4YHWCJIA CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacdé€rel 1o
hopMysTaM XUMHUYECKHUX COSTMHCHUIA.

du3nyeckue MW XUMHUYECKHUE SBJICHUS. XHUMHUUYECKas peakuus U e€
NpU3HAaKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMHYECKHE YpaBHEHMS.
Knaccudukamuss XuMHUYECKUX peakiuil (COeTUHEHUS, pa3I0KeHHsI, 3aMEIICHHUS,
oOMmeHa).

Xumuueckuit 3xkcnepumenm:

3HaKOMCTBO C XMMHYECKOU MOCYJION, MpaBujlaMu padoThl B JabOpaTopuu
u TpuéMaMu OoOpalieHHs C JIadopaTOpHBIM OOOpPYyJOBAaHHEM, H3yYCHUE U
onrcaHne (PU3HYSCKUX CBOWCTB OOpa3llOB HEOPTraHWYECKHUX BEIICCTB,
HaOroIeHne pu3ndeckux (TIaBJICHUE BOCKA, TasSHUE JIbJa, paCTUPAHHUE caxapa
B CTyIKe, KUIICHHE W KOHJCHCAIMs BOJbI) U XUMHYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBHE Meja C KHCJIOTOMN)
SIBJICHUM, HAOJIOJICHUE U OINMCAaHHWE TIPU3HAKOB TMPOTEKAHUS XUMHUUYECKHX
peakmuii (pa3ioKeHHe caxapa, B3aUMOJICUCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM
Oapusi, pasnoxxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOJCUCTBUE
’)kenesa ¢ pactBopoM coii Meau (1), n3ydenue cnocoOoB pa3aesieHUus CMECeu: ¢
MMOMOIIBIO MarHuTa, dbunpTpOBaHHE, BBIIAPHUBAHUE, JIUCTUILISLIASA,
xpomarorpadusi, MPOBEACHUEC OYHUCTKHA IIOBAPEHHOW COJU, HAOIIONCHUE U
OMMCAHUE PE3YJIbTATOB NPOBEJCHUS OINbITa, WUIKOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacCChl, CO3/IaHUE MOJEIICH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiiline npeacTaBuTe Il HEOPraHMYEeCKHX BelIeCTB

CtpaHuvua 6 ns 34



Bo3nyx — cmech razoB. CocTtaB Bo3nyxa. Kucinopoa — aneMeHT U mpocToe
BemniecTBO. HaxokeHue KUCIIopojia B MpUpojie, GU3NUYECKUEe U XHUMHUYECKHUE
cBoiictBa (peakumu ropeHus). Oxcuasl. [Ipumenenue kucmopoma. CrocoObl
MOJIy4YeHUs KHUCIOpoAa B Jjadoparopuu HW TpOMBIIUIEHHOCTH. Kpyrosopor
KucJopo/a B npupoae. O30H — alutoTponHasi MOAuGHUKAINS KUCITOPOAA.

TernnoBoit 3(pPHeKT XUMHUYECKONW peaKklni, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- M 3HIAOTEPMHUYECKHE peakUHUu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHHUE
BO3/lyXa, YCUJIEHHUE MMapHUKOBOTO 3¢ (PeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — snemeHT M mpocroe BeumecTtBo. HaxoskaeHue Boxopona B
npupose, ¢GU3NYECKHEe M XHMHUYECKHE CBOMCTBa, MPUMEHEHHE, CHOCOObI
nonyudeHus. Kuciaorsl u conu.

Moustsipablii 00bEM ra3oB. Pacd€Tel Mo XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoucTBa BoAbl. Boaa kak pactBopuTenb. PacTBOpBHI.
Haceplmennbsle 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPHMMOCTE BEIIECTB B BOJE.
MaccoBass pois Bemecrtsa B - pacTBOpe. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B IpUpOJE M B KU3HU 4enoBeka. Kpyrosopor
BOJbI B IIpUPOJE. 3arpsA3HEHUE NPUPOAHBIX BOJA. OXpaHa U OUYUCTKA IPUPOIHBIX
BOJ.

Knaccudukanns Heopranndeckux coeaunennit. Oxcuapl. Kitaccupukanus
OKCHUJIOB: cojieoOpasytoliue (OCHOBHBIC, KHCIOTHbIE, aM{OTEepHbIE) U
HecoJieoOpazyromme. HomeHkiatypa okcuaioB. PU3NMYECKHME U XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. lloryueHne okcuaos.

OcuoBanns. Krnaccuukanmss ocHOBaHUWI: IIENOYM W HEPACTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBannii. duU3n4yeckue U XMMHAYECKUE CBOMCTBA
ocHoBaHui. [lomyyenne ocHOBaHMM.

Kucnortsr. Knaccudukanus xkucinor. Homenkimarypa xkucinor. Ouznueckue
U XUMHYECKHE CBOMCTBA KUCIOT. Psn aktuBHOocTu MeTtaiuioB H. H. Bbekerosa.
[MosyuyeHnue KUcCIoT.

Comu. Howmenknartypa cosieii. PU3NUECKHME M XHUMHYECKHE CBOMCTBa
cousieit. [lomyueHnue cosen.

I'eneTnueckas cBsI3p MEX/y KJIaCCAMH HEOPTraHUYECKUX COEIMHEHUM.

Xumuueckuil Ixkcnepumenm:

Ka4eCTBEHHOE OIIPEACIICHUE COJEPKAHUSA KHUCIOpOJa B  BO3IyXeE,
MOJIydeHUEe, COOMpaHue, pAacIlO3HABAaHHUE M HW3YYCHHE CBOWMCTB KHCIOPOAA,
HaOMIOIEHWEe  B3aMMOJICHCTBUSI  BEIIECTB C  KHCJIOPOJAOM H  yCJIOBHSA
BO3HMKHOBEHUS M MNpPEKpalleHuss TopeHus (moxkapa), O3HAKOMJICHHE C
oOpa3liaMu OKCHIOB M OIMCAaHUE UWX CBOWCTB, IIOJy4YeHHE, COOHUpaHHUE,
pacmo3HaBaHME M HM3Y4Y€HHE CBOMCTB BOJOpOJa (TOpeHHe), B3auUMOJICHCTBHE
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Bosopozaa ¢ okcusom meau (II) (BO3MOKHO HUCIOIB30BaHUE BHUICOMATEPHUAIIOB),
HaOI0JIeHue O0O0pa3loB BELIECTB KOJUYECTBOM | MOJIb, HCCIIEJOBaHUE
OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C PA3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM NOJIEU PACTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeETaUIaMHd (HATPUEM H KAIBLIHEM)
(BO3MOXXHO HCIOJB30BAaHHWE BHAECOMATEpHATIOB), HCCIEIOBaHUE OOpa3IoB
HEOPraHWYECKUX BEIIECTB pPAa3JIMYHBIX KJIACCOB, HAOJIIOACHUE W3MEHEHUS
OKpPaCKM HHJIUKAaTOpPOB B pacTBOpax KHUCJIOT M LIEJIOYEeH, H3y4YEeHHE
B3auMojeiictBust okcuaa meau (II) ¢ pactBopom cepHOM KHUCIOTHI, KHCIOT C
MeTaJlIaMH, PEaKIMi HeUTpaau3aluu, MoJyueHUe HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOrO0 MeTajUla JPYrMM M3 pacTBopa COJIM, pElICHUe
SKCHEPUMEHTANbHBIX 3a/a4y Mo Teme «BakHelmue Kiacchl HEOPraHMYEeCKHX
COCIIMHEHUI.

Ilepunonnyecknii 3axkon u Ilepumoamuyeckasi cucreMa XHMHYECKHX
yemeHToB /. . MenneneeBa. CTtpoeHue aToMOB. XMMHYECKasi CBS3b.
OKMCIANTENTBbHO-BOCCTAHOBUTE/IbHbIC PEAKIIMH

IlepBble TOMBITKH KiIacCU(UKALMM XUMUYECKUX d3JIeMeHTOB. llonsTtue o
rpynIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE U IIEJI0OYHO3EMEJIbHBIE METaJlIbl,
rajoreHbl, MHEPTHBIE Tra3bl). DJIEMEHTBI, KOTOpbIE 00pa3yloT am(pOoTepHbIE
OKCHUJIbI U TUAPOKCHUJIBI.

ITepuoanueckuii 3akoH. [leproguueckast cucteMa XMMHUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KoporkomepuoaHas ¢ JJIMHHONEpUOAHAs (HOPMBI
Ilepuonuueckoin cucremsl xumuuyeckux odinemeHTtoB J[. WM. Menneneesa.
Ilepyoner u rpynnbl. PUMYECKUHW CMBICI IIOPSIAKOBOTO HOMEpPA, HOMEPOB
Ieproia U rpynIibl 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M30Tombl. OJIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000JIOUEK aTOMOB IEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuonnueckou cucremsl . 1. MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 110 €T0 MOJIoKEeHUIo B Ilepuonnueckoit cucreme [l. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUsI pajJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METATMYECKHUX U HEMETAJUIMYECKUX CBOMCTB IO IpyNIiaM U MepUoaaM.

3uauenue Ilepuoamueckoro 3akoHa wu llepuoguueckoil cHUCTEMBI
XUMHYECKUX DJIEMEHTOB JUIsl pa3BUTHUA Hayku U npaktuku. . 1. Mennenees —
YYEHBIN U TPaXJaHUH.

Xumuueckass cBA3b. KoBajneHTHas (HOJspHAasT M HEMNOJIsIpHAsi) CBS3b.
DNEeKTpOOTPULIATEIILHOCTh XUMHUYECKHUX 3J1€MEHTOB. MIOHHAas CBS3b.

Crenenp okuciaeHUs. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
IIpoueccsl OKUCIIEHNS U BOCCTAaHOBJIEHUs. OKUCIMTEIN U BOCCTAHOBUTENN.
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Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IlOB BEIICCTB META/UIOB U HEMETAJIJIOB, B3aUMOJCHCTBHE
THAPOKCHIA IIMHKA C PAacTBOpPAaMH KMCJIOT M IIEJIIOYEH, IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEaKLIUU
(ropenue, peakuy pas3iaoKeHUs, COSTUHEHUS).

Mesicnpeomemmnnie céasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€d NP U3YyYEHHMHM XUMHU B 8 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHbBIX
NOHATUM, TaK M TIIOHATHM, SBISAIOMIUXCS CHUCTEMHBIMHM [UISI OTHEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOuiMe ecTecTBEeHHO-HAay4dHble TIOHATHS: Hay4dHbId (akT, TuUmoresa,
Teopusi, 3aKOH, aHajdu3, CHHTE3, KiacCu(pUKalusi, MNEePUOJIUIHOCTD,
HaO0JII0/IEHUE, SKCIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: marepus, aToM, D3SJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHZN,
HW30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUYECKMH 3aps], BELIECTBO,
Teno, 00BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, Ta3, (PU3WUEeCKUe BEIIMYUHBI,
€IMHULBI U3MEPEHUS, KOCMOC, TNIAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, neixanue, 6uocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MUHEpasbl, TOpPHbIE IOPOJIBIL,
MOJIE3HBIE UCKOIIAEMBIE, TOIIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peaKuus

Ilepuonuuecknii 3akoH. [lepuoanueckas cuctemMa XUMHUUYECKHAX DJIIEMEHTOB
. . MenneneeBa. CTpoeHHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IMEpPBbIX TPEX NEPUOJOB, Kaiaus, KaabLUs M HX
COCIMHEHUN B COOTBETCTBUM C IOJIOKEHUEM DJIEMEHTOB B llepnoandeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BeniecTBa: BHJIbl XMMUYECKOM CBS3U. THIIBI KPUCTAIUIMYECKUX
PEIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKA
U BUJIa XUMHYECKOU CBSI3U.

Knaccupukaums ¥ HOMEHKJIaTypa  HEOPTaHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3JIdYHbIM KJaccaMm
HEOPraHUYECKUX COCIMHEHUN, TEHETUYECKAs CBA3b HEOPTAHNUYECKUX BEIECTB.

Krnaccuukamms XUMHYECKUX pPEaKIHii MO Pa3IuyHBIM TMpHU3HaKaM (110
YHCIIy ¥ COCTAaBY YYacTBYIOIIHMX B PEAKIIMU BEIIECTB, O TEIUIOBOMY 3G (EKTy,
II0 HW3MEHEHHUIO CTENEHEW  OKHUCIECHUS XHMHYECKHX JJIEMEHTOB, IIO
00paTUMOCTH, MO YYAaCTHUIO KaTalu3zaTopa). ODK30- M IHIOTEPMUUYECKHE
peaKkuny, TEPMOXUMHUYECKUE YPABHEHMUS.
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[Tonsitue 0 ckopocTH XUMHUYECKOM peakuuu. IloHsitue 06 oO6paTuMbIX U
HEOOpaTUMBIX  XUMHUYECKHX peakuusx. [loHsThe 0 TOMOT€HHBIX U
rereporeHHblx peaknusax. Ilonstue o karammse. IloHsaTHE O XUMHYECKOM
paBHOBecun. DakTOphl, BIMUAIONINE HA CKOPOCTh XUMHWYECKOM pPEaKUUU U
IOJIOY)KEHNE XUMHUYECKOIO0 PaBHOBECHUS.

OKHCINTEIFHO-BOCCTAHOBUTENIBHBIE  PEAKIIMK, JJEKTPOHHBIA  OajaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTENBHON  peaknuu. CocTaBieHHE  ypaBHEHMU
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAaKLUMH C HCIIOJb30BAHUEM METOAA
3JIEKTPOHHOTO OanaHca.

Teopus AJIEKTPOJUTHUYECKOMN JIUCCOLIMALINH. DIEeKTPOJIUTHI u
HEAJIEKTpOauThl. KaTuoHbI, aHWOHBI. MeXaHW3M OUCCOLMAIIMM BEILIECTB C
pPa3IMYHBIMU BUJIAMH XUMHYECKOU cBsi3u. CreneHb nuccouuauuu. CuiibHbIE U
cia0bIe DIEKTPOITUTEHL.

Peakumm wmoHHOrO OOMEHa. YCIOBHS NPOTEKAHUS PEAKIUHA HOHHOTO
oOMeHa, TOJIHBIE M COKpalI€HHbIE HOHHBIE ypaBHeHHs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHUM M COJIEH B CBETE IPEJCTABICHUI 00 3IEKTPOIUTHYECKON
nucconuanmnu. KauectseHHble peakiuy Ha MOHBIL. [IoHsATHE O ruapoIn3e coseil.

Xumuueckuit Ikcnepumenm:

O03HAKOMIJICHHE C MOJEIAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJJIOB U HemeTasioB (rpadura M anmasa), CJIOKHBIX BEIIECTB
(xmopupa HaTpus), HCCIEAOBAaHME 3aBUCUMOCTH CKOPOCTH XUMHYECKOMU
peakmuu  OT  BO3ACHCTBHS  pa3IWYHBIX  (PAKTOPOB,  HMCCIIEAOBAaHUE
AJIEKTPONIPOBOJHOCTH PACTBOPOB BEILIECTB, IIPOIEcCa AUCCOLUALMUA KHCIOT,
1IeJ104Yel 1 coser (BO3MOKHO HCIOJIb30BaHUE BUAEO MaTE€pUaIoB), IPOBEICHUE
OTIBITOB, WILTFOCTPUPYIOIIMX NPU3HAKUA MPOTEKAHUS PEAKIU MOHHOTO OOMEHa
(obpazoBanme ocaaka, BBIJAEJICHHE Tra3a, oOOpa3oBaHME BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX HOPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIUN
(ropenue, peakuuu pa3JIoKEeHUs, COE/IMHEHUA), pacro3HaBaHue
HEOPraHMYECKUX BEIIECTB C IIOMOIIbIO KAaYE€CTBEHHBIX pPEAKIWUM Ha HOHBI,
pElLIEHUE YIKCIEPUMEHTAIBHBIX 3a7a4.

HemeTayiibl 1 UX COCANHEHUA

OOmias xapakTepucTuka TrajaoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE cTereHn okuciaeHuss. CTpoeHre U PU3NIeCKUe CBOWCTBA MTPOCTHIX
BEIIECTB — TrajgoreHoB. XWMHYECKHE CBOWCTBA Ha IPUMEpE XJopa
(B3aMMOJIEMCTBME C METAJUIaMH, HEMETaJUIaMH, IIeIoYamMu). XJIIOPOBOJOPO/I.
ConsiHasg KuCJI0Ta, XUMUYECKHUE CBOMCTBA, MONyUYeHUE, npuMeHeHue. Jleiictrue
XJIOpa U XJIOPOBOJIOPOJA HAa OPraHU3M 4YeJloBeKa. BakHellme XJIOpuAbl U UX
HaXO0XJICHUE B IIPUPOJE.
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OO6miass  xapaktepuctuka 231eMeHTOB  VIA-rpynmsl.  OcoOGeHHoCcTH
CTPOCHUS aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue u pusnueckue
CBOMCTBAa MPOCTBIX BEIIECTB — KHUCIOpOJa U CEephl. AJUIOTPOITHBIC
MOIU(UKAIINN KUCIIOPO/Ia U Cephl. XMMHUYECKUE CBOMCTBa cepbl. CepoBOIOPO,
CTpoeHHe, (U3NYEeCKHue U XUMHYecKne cBoucTBa. OKCHUIOBI Cepbl  Kak
MPEICTABUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (PU3NUECKHE U
XMMUYECKHE CBOHCTBa (0OIIMe Kak MOpeACcTaBUTENs Kilacca KHCIOT U
crieruduyueckue). XUMHYECKHE peakiiy, JIeKallle B OCHOBE IIPOMBIIIIEHHOTO
criocoba mosiydeHusi cepHOM KucioTsl. IIpumenenune cepHoil kuciotsl. Conm
CEpHOI KHUCJIOTHI, KA4ECTBEHHAsI peakinsl Ha cyJbdar-uoH. HaxoxaeHnue cepol
1 e€ COeNMHEeHUN B MpUpoJie. XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJibl
COCIMHECHUSIMU Cepbl (KUCIOTHBIC JOXKIU, 3arpsi3HCHUE BO3yXa U BOJOEMOB),
COCOOBI €Tro MPeI0TBPAIICHUS.

OOmias xapakTepucTuka 3J1eMeHTOB VA-rpymmbsl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIC CTEIEHU OKHUCICHUs. A30T, pacnpoCTpaHEeHHE B
npupone, GpU3ndecKue U XMMHU4YecKkne cBoicTBa. Kpyrosopot azora B mpupoze.
AMMUak, ero pu3n4YecKre 1 XMMHUYECKHNE CBOICTBA, MOJIy4YEeHUE U IPUMEHEHUE.
Comu amMMoOHHUs, HMX (PU3MUECKHME U XUMHYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbBI aMMOHMS. A30THasi KUCJIOTa, €€ IOJyYeHHE,
(u3nyeckue M XUMHUYECKHE CBOMCTBAa (0OOIIME KaK TIPEJCTABHTES Kilacca
KUCJIOT W crnenududeckue). Mcnonp30BaHWEe HHUTPATOB W COJICH aMMOHUS B
KayeCTBE MHUHEPAJIbHBIX YIOOpeHU. XUMHUUECKOE 3arps3HEHHE OKPY Karomleh
Cpellbl COeTMHCHUSMU a30Ta (KUCIOTHBIC JIOXK/IH, 3arPS3HECHUE BO3AyXa, MOYBHI
1 BosioémoB). Docdop, amumorponHbie Mmoaudukanuu dochopa, Guzndeckue u
xumuaeckue cBoictBa. Oxcun ¢ochopa (V) u  docdopHas Kuciora,
(buznyeckre 1 XMMUYECKUEe CBOMCTBA, nmoiryueHue. Mcnons3oBanue ¢pocdaros B
KayeCTBE MUHEPAJIbHBIX yAOOPESHUH.

OO6miast  xapaktepuctuka 231eMeHToB IVA-rpynmel.  OcoGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHHU OKHCIIEHUS. YTIIEPOJ, aJUIOTPOIHBIE
Moau(dUKAIIMK, PaCHPOCTPAHECHHUE B MOPUPOAC, (PUNUESCKHE W XUMUYECKHUE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B nipupone. OKCUIBI yriepoaa,
nX (U3UYECKUE M XUMHUYECKHE CBOWCTBA, JACHCTBHE Ha KUBBIC OpPTaHU3MBI,
MOJIy4YCHUE W MIPUMEHEHHUE. DKOJIOTUUECKUE MPOOIIEMBI, CBI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100ajgbHOrO MNOTENJICHUS KIUMAaTa, NAapHUKOBBIN
a¢dexr. YrompHass kuciora W e€ coau, WX (UBNUECKHE W XUMHYCCKHUE
CBOIICTBa, TOJlydeHHE U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOOHAT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIJIEHHOCTH U
CEJILCKOM XO35HCTBE.
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[lepBoHauanbHble MOHATHS 00 OpPraHUYECKUX BeEIIeCTBaX Kak o
COE€IMHEHMSAX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTWJIEH, 3TAaHOJI, TJIMLEPHH,
yKCycHasi kuciorta). IIpupoaHple HMCTOYHUKH  YIJIEBOAOPOJOB  (Yrolib,
MIPUPOAHBIN Ta3, HePTh), MPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
Y OPOMBINUICHHOCTH. [IoHsATHE O OMOIOTMYECKH Ba)KHBIX BEIISCTBAX: >KUPAX,
Oenkax, yrieBoJax — U MX POJIM B KHU3HM 4ejloBeKka. MaTepuaibHOE €IMHCTBO
OpPraHUYECKUX U HEOPTraHUYECKHUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOWCTBA, IIOJIyYECHHE U
npumeHenne. CoeUHEHUsT KpeMHUs B mnpupoje. OOmue mnpeacraBieHHUs 00
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIMKATHI, UX UCIIOJIb30BAHUE B
OBITY, B MPOMBIIJICHHOCTH. BaxkHel11ne cTpouTe/IbHbIE MaTepHUaJIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O0eTOH, esie300eToH. [IpobiieMbl 6€30macHOTO HCITOIB30BaAHMUS
CTPOUTENBHBIX MAaTEPHUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit Ikcnepumenm:

M3y4YeHHE OOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOH
KHUCJIOTBI, MPOBEICHNE KAaUYECTBEHHBIX PEAKIINH Ha XJIOPUA-NOHBI U HAOJIIO/ICHUE
MIPU3HAKOB MX IMPOTEKAHUsI, OIMBITHI, OTpa)katoliue (GU3NIECKue U XUMHUYECKUeE
CBOMCTBAa TaJlOTGHOB W WX COCJAUHEHUH (BO3MOXKHO HCIOJIb30BAHHUC
BUJ€OMATEpHUaIOB), O3HAKOMJIEHHE C OOpa3laMu XJIOpPUAOB (TajJoreHUA0B),
O3HAaKOMJIEHHE ¢ oOpa3uaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO
HCIIOJIb30BAaHUE BHJeOMATepHUasoB), HaOIIOAeHUE Mpolecca OOyrJIMBaHUs
caxapa IOJ JI€HCTBHEM KOHLEHTPUPOBAHHOM CEpPHOM KHUCIOThI, H3y4YEHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOM  KHUCJIOTHI, MPOBEIACHUE
Ka4yeCTBEHHOW peaknuyu Ha CcyiabpaT-uoH €W HAOIIOJACHHE TMpHU3HaKa e&
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3NIECKUMH CBOWCTBaMH a30Ta, pocdopa u nx
coenMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHAESOMAaTEpHUaIOB), OOpa3lamMu
a30THBIX U (GochOpHBIX yA0OpEeHUH, TToIydeHne, coOOnpanue, pacro3HaBaHUE U
HM3y4YEeHHE CBOMCTB aMMHaKa, IPOBEJICHHE KayeCTBEHHBIX peaKkIUil Ha HOH
aMMOHMSL U ¢ocdaT-uOH M HU3YyUYEHUE IPU3HAKOB UX MPOTEKaHMUS,
B3aMMOJICHCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEJIbIO (BO3MOXKHO
HCIIOJIb30BAaHWE BHJEOMATEPUAJIOB), H3YUYECHHE MOJieed KPUCTATUNUYECKUX
pem€Tok anmvasa, rpadura, QyUIepeHa, O3HAKOMJIEHHE C IIPOIIECCOM
amcopOIMy pacTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTHUBOras3a, MOJy4Ye€HHE, COOUpaHHEe, PACIIO3HABAaHUE M HU3YyUYECHHUE CBOICTB
YIJIEKHCIIOTO Tra3a, MNPOBEICHHE KAadeCTBEHHBIX pEaKIuii Ha KapOoHAT u
CWIMKAT-UOHbl W H3YYEHHE INPU3HAKOB HX IMPOTEKAHUsS, O3HAKOMIICHHE C
MNPOAYKIHEH CHJIMKATHOW MPOMBIIUIEHHOCTH, PELICHHWE SKCIEPUMEHTATbHBIX
3a71a4 110 TeMe «Bakaelnme HeMeTaluibl 1 X COSIUHEHUS.
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MeTaJljibl 1 MX COEAMHEHUSI

OOmiass XapaKTEepUCTUKA XHWMHYECKHX DJIIEMEHTOB — METAJUIOB Ha
OCHOBaHUM UX NoJiokeHus B [lepuoanyueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa u ctpoeHust atoMoB. CTpoeHre MeTaJuloB. MeTainyeckas
CBSI3b U METaJUIMYEecKass KpUCTAJUIMYeCcKasl peui€Tka. DJIEKTPOXUMUYECKUMN psiJl
HanpspKeHUM MeTawioB. (PU3NYECKHE M XHUMHYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl moJy4deHUus: MeTauioB. [loHATHE O KOpPpPO3UU METAIOB,
OCHOBHBIE€ CIIOCOOBI 3alllUTBl WX OT Koppo3uh. CruiaBbl (CTajlb, YYyTYH,
JIIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIIICHHOCTH.

[Ilenounble metamnbl: nojoxeHue B  llepuonumueckoit  cucreme
XxuMHU4eckux 31eMeHToB [l. . MenaeneeBa, CTpOEHHE UX aTOMOB, HAXO0X/ICHUE
B mnpupoge. PU3MUECKHUE U XUMHUYECKHE CBOWCTBa (Ha IpUMEpe HATPUs U
kanus). Okcuapl U TUAPOKCHUIIBI HATpusi U Kanus. [IpumMeHeHHe IIeT0UYHbIX
METAJIJIOB U X COCANUHCHHUI.

[HlenoyHozeMenbHbIE METAJUIBI MAarHUd ¢ KaJbIMKM: TMOJIO)KEHUE B
Ilepuonnueckorn cucreme xumuueckux »dyemeHtoB JI. WM. Menneneena,
CTPOCHHUE HMX aTOMOB, HaxoXJeHue B mpupojie. Pusnueckrue U XUMHUUYECKUE
CBOMCTBa MarHuvs W KaJbliusg. BakHeWnne coeauHEeHHs Kaiublus (OKCHI,
TUIPOKCHUI, cOU). JKECTKOCTH BOJIBI M CIOCOOBI €€ YCTpaHEHUS.

AmoMuHui: mnojoxxkeHue B Ilepuoauyeckor cuUCTEME XHUMHYECKHX
anemeHToB JI. M. MenneneeBa, CTpO€HHME aroma, HAXOXJACHHUE B TIPHUPOJIE.
duznyeckue M XUMHYECKHE CBOMCTBa adtOMUHHA. AMMOTEpHBIC CBOWCTBA
OKCHJIa ¥ TUJIPOKCHUIA AJIFOMUHHUSA.

Kernezo: monoxenune B llepnoandeckon CUCTEME XUMHUYECKUX 3JIE€MEHTOB
. . MenneneeBa, CTpO€HHE aTOMAa, HaXOXKJACHUE B npuponae. Ousndeckue u
XAMHAYECKHE CBOWCTBa xeyeza. Okcunpl, TuApoKcuansl U conu xkene3a (1) u
)kenesa (III), ux cocras, CBOICTBA U MOTyUYCHHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE C oOpa3lamMM MeEeTaJJIOB M CIUIaBOB, UX (PU3HUECKUMU
CBOMCTBaMH, H3y4UY€HUE pPE3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJIA
KaJIbI[MsI U HATpUsl C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHUJIEOMATEPUAIIOB),
HWCCJIENOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCAa TOPEHUS KEJe3a B KUCIIOPO/IE
(BOBMOKHO HCIIOJIb30BAHHWE BHJICOMATEPHUAIIOB), MNPU3HAKOB MNPOTEKAHUS
KA4YE€CTBEHHBIX PEAKIIMI HA NOHBI: MarHus, KaJbLHs, AJIFOMUHUS, [IUHKA, XKee3a
(I) m xeneza (III), memm (II), wHaOmrogeHWE W OIKMCAHUE IPOIECCOB
OKpaIlllMBaHWsI IUIAMEHHW WOHAMH HATpus, Kajdusl W Kalblus (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMAaTEpHUAJIOB), HCCIeIOBaHUE aM(OTEPHBIX CBOMNCTB
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TUAPOKCHUIAa ATIOMUHUS M THIAPOKCHUAA ITUHKA, PEHICHUE IKCIEePUMEHTATbHBIX
3aj1a4 o TeMe «BakHelIMe MeTajibl U UX COSJIMHEHUS.

XHMMHS U OKPY’KaK0Iasi cpeaa

BemecTtBa n Marepuaibl B MOBCEIHEBHOM >XU3HM 4elioBeKa. be3omacHoe
HCITOJIb30BaHHE BEIISCTB U XMMUUECKUX peakiuii B ObITy. [lepBasi momMomis npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH cpeibl (TIpeaebHas T0myCTUMast
KOHIleHTparusi BemectB, pnainee — IIJIK). Ponp xumum B pemieHuun
AKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4deHue 00pa3lioB MaTepHaIoB (CTEKJIO, CIIJIaBbl METAJIIIOB, MOJIUMEPHbBIS
MaTepHuaJIbl).

Mescnpeomemmnunie ceazu

Peanuzanusi MexXMnpeaIMeTHBIX CBsI3€H IMPU U3YYCHUH XMMHUHU B 9 Kiacce
OCYIIIECTBIISIETCSI Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX ECTECTBECHHO-HAYUYHBIX
MOHSITUNA, TaK W TOHSITUN, SBISIOIIUXCS CHUCTEMHBIMHM JJIsI OTJEIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011re ecTeCTBEHHO-HAYUYHBIC TIOHSTHUS: HAYUYHBIH (DaKT, TUTIOTE3a, 3aKOH,
TeOopHusi, aHaju3, CHUHTE3, KilaccupuKalus, NEePUOAUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHHUE, MOJC/b, SBJICHUE, MaPHUKOBBIN
3¢ eKT, TEXHOTIOTHS, MAaTECPUAJIbI.

dusuka: marepus, aToM, dSJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
HU30TOMBI, PAIUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUU 3apsiji, MPOBOJHUKH,
MMOJIyITPOBOJTHUKHU, JTUAJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoO€  COCTOSIHME€  BEIIeCTBa, Tra3, pacTBOp, PaCTBOPUMOCTb,
KpUCTAJUTMYECKass PeIIETKa, CIUIaBbl, (PU3WYECKHE BEIWYHHBI, CIUHUIIBI
U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa, IKocucTemMa, MUHEpaJIbHbIE
yJ100peHusi, MUKPOIJIEMEHThI, MaKpOSJIEMEHTBI, TUTATEIbHBIC BEIISCTBA.

I'eorpadusa: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIHI,
MOJIe3HBIE UCKOIIaeMblI€, TOTJIMBO, BOJHBIC PECYPCHI.
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NJJAHUPYEMBIE PE3VYJBTATHBI OCBOEHUSA TIIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJBTATbBI

JIMyHOCTHBIE  pe3yJibTaThl OCBOCHHUS IPOTrpaMMbl  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOYyYSHHSI XHMHUHM B €JIWHCTBE YYEOHOU U
BOCIIMTATEJIBHON NIEATEJIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMHM ILI€HHOCTSAMHU, IMPUHATBIMU B
oOmiecTBe mMpaBUJIaMH W HOPMAaMH IIOBEICHUS UM CIHOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAaHUS, CAMOPA3BUTHS U COLUAITU3AIINN 00yYatOIIUXCSl.

JInuyHOCTHBIE pe3yJIbTaThl OTpaAXKAKOT FOTOBHOCTD 00y4Jarommxcst
PYKOBOJCTBOBATbCSI ~ CHUCTEMOM  NO3UTHUBHBIX LIEHHOCTHBIX  OpPUEHTALMH U
pacLUIMpEeHne ONbITA AEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY U
HAy4YHOMY HAacJIeJWI0, MOHUMAaHWS 3HAYEHUsS XHUMHUUYECKOW HAayKH B IKU3HHU
COBPEMEHHOI0 OOIIEeCTBa, CHOCOOHOCTH BJAJIETh JOCTOBEpPHOW WHpOpManueid o
MEPEIOBBIX JOCTHIKEHMUSIX U OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOIr0 BOCIIUTAHUSA:

IIPEACTABJICHU O COLMAJIbHBIX HOpPMax W IMpaBUIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
II0JIE3HOM, YUEeOHOUCCIIEI0BATEIBLCKOM, TBOPUECKON U APYTUX BUAAX JAESITEIbHOCTH,
FOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM HEATEIbHOCTH TIPU BBIMOJIHEHUH
y4eOHBIX, I103HABaTEJbHBIX 3a/ay, BBINOJIHEHUHM XUMHUUYECKHUX HKCIEPUMEHTOB,
CO3JIJaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIMOHUMAHUIO U B3aUMOIIOMOIIH
B MPOLIECCE ATOI YyYEOHOU AeATEeIbHOCTH, TOTOBHOCTHU OLIEHUBATh CBOE MOBEJACHUE U
MOCTYIIKM CBOMX TOBApHUILEH C MO3ULNU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HaHMUS MOCJIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

MHMPOBO33PEHUYECKHE MPEJICTABICHNUSI O BEIIECTBE M XUMHMYECKON peakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTAaBIISIOLINE
OCHOBY JJIi MOHHUMaHUs CYIIHOCTH Hay4YHOW KapTHUHBI MHUpA, IPEICTaBJIEHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSAX PpPa3BUTHUSI NPUPOABI, B3aHMOCBA3SIX 4YEJIOBEKa C
MPUPOJHON CpesIoi, O PO XUMHUHU B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEJbHbIE MOTHUBBI, HAINPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUH MO
XAMUH, HEOOXOoAuMbIe ISl OOBsICHEHHS HAOJIFOIaeMBIX IIPOLIECCOB H SIBJICHUH,
MMO3HABATEIbHON, WH(GOPMAIIMOHHOW M YWUTATEIbCKOW KyJIbTYpbl, B TOM YHCJIE
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HaBBIKOB  CaMOCTOSITCJILHOH pabOTBl ¢ y4YeOHBIMHM TEKCTaMH, CIPABOYHOM
JIATEPATypPOH, JOCTYIHBIMH TEXHHYSCKHMMH CpEJICTBaMHU  HWH(MOPMAITMOHHBIX
TEXHOJIOTHI;

MHTEpeC K OOYYEeHHWIO W IIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CITOCOOHOCTH K caMOOOpa30BaHUIO, MPOSKTHON M UCCIICN0BATEIILCKOU JAESITCIILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPABJICHHOCTH M YPOBHSI OOYUYCHHS B JATbHEHIIIEM;

4) popMupoBaHusi KyJbTYPbI 3I0POBbSI:

OCO3HaHHUE I[ICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKM Ha 3JIOpPOBBI 00pa3 KW3HH, OCO3HAHUE IIOCICICTBHUH WM HENPHUSITHE
BpPEOHBIX  TIpUBBIYEK  (YHNOTpeOJICHUsS  aJIKOrOJsi, HAPKOTHKOB, KYypEeHUs),
HEOOXOAUMOCTH  COOJIFOJCHUS TMpaBuJl  OE30MacCHOCTHM MpU  OOpallleHuH ¢
XUMHUYCSCKUMH BEIIECTBAMU B OBITY U peajibHOM YKU3HU,

5) TpyA0BOIro BOCIIUTAHUS

WHTEpPEC K MPAKTHYCCKOMY HU3YUCHHIO mpodeccuit u TpyJa pas3ImIHOro poJia,
YBaXKEHHUE K TPYAY U pe3yiabTaTaM TPYJAOBOW NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MMPUMEHEHHUS TTPEAMETHBIX 3HAHUH 10 XMMHUH, OCO3HAHHBIA BHIOOP WHIWBUIYaTbHON
TPACKTOPUU TIPOJOKCHUST OO0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCHEITHOU
Npo(ecCHOHAIBHONU JASSITEIBHOCTA W Pa3BUTH HEOOXOIMMBIX YMEHHUW, TOTOBHOCTH
aJlalTUPOBATHCs B MPO(PECCHOHAIIBHOM Cpe/ic;

6) 3K0JIOTHYECKOI0 BOCTIMTAHUS:

AKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY >KU3HH
Ha 3emsie, OCHOBE €€ CyIIeCTBOBAaHHMS, IOHUMAHUE IIEHHOCTH 3JIOPOBOTO H
Oe3omacHOrO oOOpasza KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3ndecKkoMy H TICUXHYECKOMY 3J0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOICHUS
mpaBuJl 0€30MaCHOTO MOBEACHUS TIpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYyaIlUsX,
YIPOXKAFOIIHMX 3/IOPOBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMCHATH 3HAHWS, MOJIy4YaeMble NPU H3YYCHUH XHUMHH, IS
pelieHus 3a7a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOIHOU CPEHOH, JJIs MOBBIIICHUS
YPOBHSI ~ DKOJIOTHYECKOH  KYJIbTYphl, OCO3HaHUS  TIJI00ATBHOTO  XapakTepa
DKOJIOTUYECKHUX TPOOJIEM W MNyTedl HMX PEIICHHs IOCPEIACTBOM METOJ0B XHUMUH,
AKOJIOTUYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIIHHOM,
KOMMYHHUKATUBHOM U COIIUAJILHOUN MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wMeranpeaMETHBIX pPE3yJbTaTOB BBIJICISIOT 3HAYUMBbBIC IS
dhopMHupOBaHUS MUPOBO33PEHHUST OOIIEHAYYHBIC TMOHATHS (3aKOH, TEOPHUSs, TTPUHIIMII,
rumnore3a, (¢GakT, CUCTeMa, TMPOIECC, OSKCOSPUMEHT U JPYroe.), KOTOpbIC
HCTIOIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX IIpEIMETaX M II03BOJISIOT Ha
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OCHOBE 3HAHUU M3 ATUX MOPEeAMETOB (POpPMHUPOBATH MPEIACTABICHHE O IIEJIOCTHOM
HAy4YHOUW KapTUHE MHUpaA, U YHUBEPCAIbHBIC y4ueOHbIE JEHCTBHUs (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYISATHBHBIC), KOTOpBIC OOECICYUBAOT (HOPMUPOBAHUEC
TOTOBHOCTH K CaMOCTOSITCIbHOMY IUTAHHUPOBAHHUIO W OCYIIECCTBICHUIO YYEOHOM
JNESTEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornuyeckme JelMcCTBUSA:

YMEHHUSI HCIOJIb30BaTh NOPUEMBI JIOTMYECKOIO MBIIUIEHUS HOPU OCBOCHUM
3HAHUM: pPACKpBIBATh CMBICI XUMHUYECKHUX MOHSITUH (BBIICIATH HUX XapaKTepHbIE
MPU3HAKHW, YCTAaHABIWBATh B3aWMOCBS3b C APYTUMH ITOHSITHSMH), HCIIOJIH30BaTh
MOHATHUSA JJI1 OOBSICHEHUS OTACIBHBIX ()aKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUHM JUIS KIIACCH(DUKAIIMM XHUMHYSCKHX BCIISCTB W XUMHUYECKUX PEaKIIUH,
YCTaHABJIMBAaTh MNPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU U3YyUYCHUS,
CTPOUTH JIOTUYECKHUE paCCYXJCHUsS (MHAYKTUBHBIC, NCIAYyKTUBHBIC, MO aHAJIOTUH),
JIeJIaTh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE TPUMEHSITh B TIpoIecce TMO3HAaHUS NOHITHUS (TIpeIMETHBIE U
METaIpeaMETHbBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICH, HCIOJIb3yeMble B XHUMUH,
MpeoOpa3oBbIBaTh MIMPOKO IMPUMEHSEMbIE B XUMUHM MOJICIbHBIE MPEACTABICHUS —
XAMUYECKUN 3HaK (CHMBOJI JJIEMEHTa), XuMHYeckas ¢opMmyna U ypaBHEHUE
XUMHUYECKON peaKklHUu — MPU PELICHUH Yy4YeOHO-TI03HABaTENIbHBIX 3a/a4, C Y4ETOM
ATUX MOJEIbHBIX IIPEJICTABJICHUM BBISIBIATH M XapaKT€PU30BaTh CYIIECTBEHHBIC
MPU3HAKU HU3Yy4YaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XHMUYECKUX PEaKIIUH,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, IMPUYHHHO-CJICIACTBEHHBIC  CBSI3H  H
MIPOTHUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciieroBaTe/ibCKMe AeiCTBUA:

YMEHHME MCIIOJb30BaTh ITOCTABJIEHHBIE BOMNPOCHI B KadyeCTBE HWHCTPYMEHTA
MMO3HAHUs, a TaK)K€ B Ka4e€CTBE OCHOBBI JIsi (POPMUPOBAHUS TUIMIOTE3BI TIO MPOBEPKE
MPaBUIbHOCTH BbICKA3bIBAEMBbIX CYKJIEHUH;

NpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AUMKW U IIPOBEJICHUIO
YUEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HalaoaaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (GOopMyIupoBaTh OOOOIICHUS U
BBIBOJbI MO pE3yJIbTaTaM MNPOBEJAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIATh OTYET O
MPOJICIIAHHOM padoTe.

Padora ¢ undpopmanmeii:

YMEHHE BBIOUpATh, aHAJIU3UPOBATh W HWHTEPHPETUPOBATH HWH(POPMAIHIO
pa3IUYHBIX BUJIOB M (OPM MPEACTABICHUS, TMOJydYacMyl0 U3 Pa3HBIX HUCTOYHUKOB
(Hay4YHO-MOTYJISIpHAS JIMTEpaTypa XUMHUYECKOTO COASPKaHUsI, CIIpaBOYHBIE TTOCOOUSI,
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pecypcel UHTEepHETa), KPUTHYECKH OICHUBATh NMPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
nHdOpMaLHIO;

YMEHHE TPUMEHSTH Pa3IWYHBIE METOJBI M 3alpOoChl MPU IOUCKE U OTOOpE
WHGOPMALIMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JJI BBIIOJTHCHUS
y4eOHBIX M TTO3HABATEIBHBIX 33/1a4 OMPEACIIEHHOTO THUMA, MPHOOPETEHUE OIbITa B
00lacTH  MCIIOJIb30BAaHUS  MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJbTYPOH aKTHBHOI'O HCIIOJIb30BAHUS PA3JIUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBHIOMpATh ONTHUMaIbHYIO (OpMY MOpe/cTaBiICHUs HHPOpPMALIUU U
WJJTIOCTPUPOBATh  pEIIaeMble 3aJaud HECJIOXHBIMH CXEMaMH, JAuarpamMMamu,
npyrumMu (popmamu rpaduku U ©X KOMOMHALUSIMU;

YMEHME UCHOJb30BaTh M  aHAJU3UpOBaTh B Ipolecce y4yeOHOH U
HCCJIEIOBATEIIbCKOM JIESITEIbHOCTH WH(GOPMAIMIO O BIUSHUH TPOMBIIIICHHOCTH,
CEJILCKOT'0 XO3ICTBAa U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOIHOIN CpEbI.

KoMMyHHKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AeilicTBUSA:

YMEHHUs 3aJaBaTh BONPOCHI (B X0A€ Auaiora u (WiM) IUCKYCCUU) MO CYLIECTBY
o0cyxmaeMoil Tembl, (QOPMYJIHUPOBATH CBOU  IIPEJIOKEHUS] OTHOCHUTEIHHO
BBIMIOJTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUSI  IIPEJICTaBIISTH MOJIyYeHHbIE  pe3yJabTaThl  ITO3HABATEJILHOU
JIeSITEIbHOCTU B YCTHBIX U IIMCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALINI0 PE3YIbTaTOB
BBITIOJTHEHUSI XMMUYECKOTO ASKCIepUMeHTa (J1abopaTOpHOro ombiTa, jJabopaTOpHOMH
paboThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUYEOHOTO MIPOEKTA);

YMEHHUsI y4yeOHOro COTpPYJIHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATEJIbHOM U MCCIIEIOBATEIBCKON JIEATEIbHOCTH MPHU PEIICHUHU BO3HUKAIOIINX
npoOJjieM Ha OCHOBE Yyu€ra OOIMMX WHTEPECOB W COTJIACOBAHUS IMO3UITUN
(obcyxnenus, OOMEH MHEHUSMHU, «MO3TOBBIE HITYPMbD), KOOPAUHAIIASI COBMECTHBIX
JIEVCTBU, ONpeelIeHNe KPUTEPUEB IO OLIEHKE KauyeCTBa BBIMIOJHEHHON paldOTHI U
JpyTHe).

PeryasiTuBHbIe yHUBepcajibHbIe yUeOHbIe 1eHCTBUA:

YMEHHUE CaMOCTOSITEJIbHO ONpPEAEeIaTh LEeIu AEATEIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIISITb, KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITEIbHOCTh, BbIOMpaTh HauoOoJiee 3((GEKTUBHBIE CIIOCOOBI pelieHUs YYEOHBIX U
MO3HABaTEJbHBIX 3aJady, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
NPEUIOKEHHBIM  QJITOPUTM  JAEUCTBUW IIPU  BBINOJHEHUM 3aJaHUU C Y4ETOM
MOJIyYCHUSI HOBBIX 3HAHWA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSAX,
OILICHMBATh COOTBETCTBHE IIOJYYCHHOTO pe3yJibTara 3asBICHHOW IEIH, YMEHHE
HCTIOJIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIpE/IJIaraéMble€ B YCIIOBUH 3aIaHUM.

NPEIMETHBIE PE3YJIBTATBI
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B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB II0 OCBOCHHUIO 0053aTEJIBbHOrO
COIepIKaHUs, YCTAaHOBIEHHOTO JaHHOW (QenepanmpHOl padodeld MpPOrpaMMoOM,
BBIJCIISIIOT: OCBOEHHBIE OOY4YalOIIMMMCS HAay4HbIE 3HAHHUS, YMEHUS U CIOCOOBI
JNEeHCcTBUN, crnenupHuIecKue Ui OpeaMeTHOW oOmacth  «XuUMUs»,  BHUIBI
JIeSITEIbHOCTM N[O  MOJYYEHUIO  HOBOIO  3HAHMUA, €ro  HMHTepHpeTanuu,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYaIHsIX.

K koHiy obyuenus: B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YpPOBHE
JIOJKHBI OTpa)XkaTh CPOPMUPOBAHHOCTh y OOYHAIOIIUXCSI YMEHUMN:

e pAacKpbIBaTb CMBIC]I OCHOBHBIX XHMHWYECKHUX IIOHATHUM: aTOM, MOJIEKYJIa,
XUMHUYECKUH BJIEMEHT, IIPOCTOE BEIIECTBO, CJOXXHOE BEIIECTBO, CMECh
(omHOpOAHAsT U HEOJHOPOAHAsSI), BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHas W
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIEeCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasl J0JIsI XUMHYECKOrO 3JIEMEHTa B COEJIMHEHHUH, MOJISIPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl peakmus, KiIacCu(pUKaus pPEakuuii: peaKuu
COEIMHEHUS, PEAKIIUN PA3JI0KEHUS, PEAKIINN 3aMEIISHHs, PEaKIIuu OOMeHa,
9K30- U JHJIOTEPMHUYECKHE PEaKIMH, TEIUIOBOH »(deKT peakuuu, sIpo
atroma, OJJEKTPOHHBIN CJIOH aroma, aTOMHas OpOWTallb, pagUyC aroma,
XAMHUYECKAsA CBsA3b, IIOJISIPHAST W HEINOJISIpHAs KOBAJICHTHAsl CBSA3b, MOHHAas
CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi 10Jisl BellecTBa (MpoleHTHas
KOHIIEHTpAaIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHYECKUX TMOHATHH U
MPUMEHSTh 3TU MTOHATHUS IIPU ONMCAHUM BEILECTB U UX MPEBPALLECHUI;

e HCHOJB30BATh XMMHUYECKYIO CHMBOJIMKY ISl COCTaBJICHHS (POPMYIT BEIIECTB
A YPAaBHECHNM XMMHUYECKUX PEAKIINM;

e OIpEneNsiTh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHMSX,
CTEIICHb OKHCJICHUS 2JIEMEHTOB B OMHapHBIX COEMHEHUSX,
NPUHAJJIC)KHOCTh BEIIECTB K ONpPEIEIEHHOMY KJIacCy COE€IUHEHUH 1o
dbopmynaM, BHJI XUMHYECKOW CBsA3U (KOBAJIEHTHas W HOHHAas) B
HEOPraHUYECKUX COCIMHECHUSIX;

e packpeiBaTh cMmbica Ilepuoguueckoro 3akona JI. WM. Menpgeneena:
JIEMOHCTPUPOBaTh IMOHUMAaHUE NEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT HX HojoXkeHus B llepumonnueckoil cucreme,
3aKOHOB COXpPaHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOI'O YU€HUsI, 3aKOHa ABOraapo;

e OIMCHIBATH U XapakTepu3oBaTh TabmuuHyo ¢opmy lleprmoamueckoil cuctemMbl
XMMHUYECKUX OJJEMEHTOB: pa3indaTh NOHITHUS «ryaBHas noarpynma (A-
rpymnmna)» u «mnobounas mnoarpynmna (b-rpynma)», wmaneie u  OoJnbline
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MEPUO/Ibl, COOTHOCHUTH OOO3HAYEHHsI, KOTOpblE UMMEIOTCS B TaOIuIEe
«Ilepuonnueckass cucrema xumuueckux sinemeHToB [l. M. Menpeneera» c
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX DIJIEMCHTOB
(coctaB m 3apsia siapa, OOIIee YMCIIO DJIEKTPOHOB WM PACIpEACICHUE HX IO
3JIEKTPOHHBIM CJI05IM);

e KJACCU(UIMPOBATH XHMMHYECKHE OJIEMEHTHI, HEOPraHHUYECKHE BEIIECTBA,
XMMHUYECKHE peakUuH (10 YHUCIy M COCTaBy YYacTBYIOIIUX B PEAKIHUU
BEIIIECTB, 10 TEIIOBOMY 3D PEKTY);

e XapakTepu3oBaTh (ONUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOJATBEPXK/asi ONMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMHUUYCCKUX PEaKIIHii;

e MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TPOTEKAaHUS XWMHUYECKHX TMPEBpAIICHU B
pPa3TUYHBIX YCIOBHSIX;

e BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO »JJIeMEHTa 1o (opMyse COSITUHEHHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN pEeaKLnu;

e IIPUMEHSATH OCHOBHBIE OIEPALMH MBICIUTEIBHON AEATEIBHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHue, CHUCTeMaTU3alnlo, KilacCU(pUKALIHIO,
BBISIBIICHUE TIPUYMHHO-CIICACTBEHHBIX CBSI3€d — IS M3Y4YEHUs CBOMCTB
BEIIECTB U XMMHUUYECKHUX PEaKINii, €CTECTBEHHO-HAyYHbIC METOAbI TTO3HAHMUS
— HaOIJeHuEe, U3MEPEHUE, MOACIUPOBAHUE, SKCIIEPUMEHT (peajbHbld U
MBICJICHHBII );

e CIIEIOBATH IPABUJIAM ITOJIB30BAHMUSI XUMHUYECKOM MOCYI0M M J1a00paTOPHBIM
0o0opynOBaHMEM, a Tak)Ke MpaBwilaM oOOpalieHusi C BeElleCTBaAaMU B
COOTBETCTBUM C HMHCTPYKUHUSMHU II0  BBINOJHEHHUIO JIaOOpaTOPHBIX
XMMHUYECKUX OMNBITOB MO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOpOZla M KHMCIOpOJAa), HNPUIOTOBJIEHUIO PACTBOPOB C OIpPEIEIEHHOMN
MacCOBOM J0Jied PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATb U MPOBOJUTH
XUMHUYECKUE HKCIEPUMEHTHI IO PAClO3HABaHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOIIBIO HHIUKATOPOB (JJakMyc, (PeHOI(PTATIENH, METUIOPAHK U
JIPYTHE).

K xoHIy oOyueHus B 9 KJjiacce mpeIMETHBIE Pe3yiabTaThl Ha 0a30BOM YpPOBHE

JIOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTH y OOYJAIOIIUXCSI YMEHHUN:

e PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHWUYECKUX MOHATHN: XUMHUYECKHUN IJIEMEHT,

aTOM, MOJIEKYJIa, NOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,

BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYecKas
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peakuusi, XMMHUYECKasl CBS3b, TEIUIOBOM A(P(PeKT peakuuu, MOJib, MOJSIPHBIN
00BEM,  pACTBOp,  DJIEKTPOJMUTHI,  HEDJIEKTPOIUTHI,  IJIEKTPOJIUTHUYECKAS
TUCCOIMAIINS, PEaKIUd HMOHHOrO OOMEHa, KaTaliu3aTop, XHMHUYECKOE
paBHOBecWe, oOOpaTUMBIE ©  HEOOpaTUMBbIE  pEaKIuH, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PEAKLMHU, OKHUCIHUTEIb, BOCCTAHOBUTEINb, OKHCJIECHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsI, aM(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBAJICHTHAs,
WOHHAs, METaJUIMYecKas), KpHUCTaJUIMuecKass pemérka, KOpPpO3Hsi METalIoB,
CIUIaBbl,  CKOPOCTh  XHMMHYECKOM  peakluu, IMpeae]abHO  JOIlyCTUMas
koHueHTpanus [I/IK Bemiectsa;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHYECKUX TMOHATHH U
MPUMEHSTh 3THU TTOHATHUS MIPU OMMCAHUM BEILLIECTB U UX MPEBPAILECHUI;

e HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIs COCTaBJCHUs (POPMYJI BEIIECTB
W YPAaBHECHUN XHUMHYECKHUX PEAKIUN;

e ONpENENsATh BAJICHTHOCTh U CTEHEHb OKHCICHUS XUMHYECKHX 3JIEMEHTOB B
CO€UHEHMSAX PpPa3JIMYHOIO COCTaBa, MPUHAUIEKHOCTh BEILIECTB K
OIpeIeIEHHOMY KJIAacCy COeIMHEHUN 1o popMyJiaMm, BHUJI XUMHYECKON CBSI3U
(koBasieHTHAsl, MOHHASI, METAJUIMYECKasi)) B HEOPTaHUYECKUX COCAUHEHUSX,
3aps1 MOHA 0 XUMHUYECKOH opMyJie, XapaKTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHMYECKUX  COEIMHEHUN,  TUIl  KPUCTAJUIMYECKON  pelmETKU
KOHKPETHOT'O BEIIIECTBA;

e packpeiBaTh cwmbichn Ilepuoamueckoro 3akona J[. WM. MenaeneeBa wu
JIEMOHCTPUPOBaTh €ro MNOHUMaHHWE: OMNHUChIBaTb M XapaKTepU30BaTh
Tabnuunyro ¢opmy Ileprmonmdyeckoid CUCTEMBI XHUMHYECKHUX DIIEMEHTOB:
pasznuyarh MOHATHS «IJaBHas noarpynmna (A-rpynma)» U «1moOo4Hast
noarpyrmma (b-rpynma)», wmaneie u OoJspInMe NEpUOIBl, COOTHOCHUTH
0003HaYEHMSI, KOTOPhIE UMEIOTCS B MEPUOANYUECKON TaOIUIIE, C YUCIOBBIMHU
XapaKTepPUCTUKAaMH CTPOEHHUSI aTOMOB XHMMHYECKHX 3JEMEHTOB (COCTaB M
3apsa  sapa, oOOIee YHCIO0 DJIEKTPOHOB M paclpelielieHHe HuX 10
SJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHUU
CBOWCTB 2JIEMEHTOB M HMX COCJAMHEHHUH B Mpelaeiax MajlblX IEepHOJIOB U
IJIaBHBIX MOJATPYHIl C YYETOM CTPOCHHS UX aTOMOB;

e KJACCU(UUMPOBATH XUMHYECKHE DIJIEMEHThI, HEOPraHMYECKUE BEIIECTBa,
XUMHUYECKUE pPEaKIMHU (MO0 YMCIYy M COCTaBy YYAacCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3P (]eKTy, MO0 M3MEHCHHUIO CTEICHEH OKHCIICHUS
XUMHUYECKHUX 3JIE€MEHTOB);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME W CHEeHU(]PUUECKHE XUMHUYECKHUE
CBOIMCTBAa TMPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKIasi OIHUCAHUE
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NpUMEpaMH  MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIIHii;

COCTaBIIATh YPABHEHUS DJICKTPOIUTHYSCKONU AUCCOIMAIIMNA KUCIIOT, MIEI0Ueit
U COJICH, TOJHBIC M COKpAalI€HHBIC ypaBHEHHS pEeakIMii MOHHOTO OOMEHa,
YpaBHEHUSI PEaKUHi, MOATBEPKAAIONINX CYIIECTBOBAHUE TE€HETHYECKOU
CBSI3M MEX/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUN
MOCPEACTBOM COCTABJICHMS DJIEKTPOHHOI'O OajlaHCa dTUX PEaKIIHil;
IIPOrHO3MpPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMUS,
BO3MOXXHOCTH TIPOTEKAaHUs XHUMHWYECKHX TPEBPAIllCHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYMCIIATE OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO »JJIEMEHTa 1o (opMyse COSIUHEHHS,
MAacCOBYIO JIOJIFO BEIISCTBA B PACTBOPE, MPOBOJIUTH PACUETHI O YPABHEHUIO
XUMHUYECKON PEAKIINH;

cOoOIoaTh MpaBHWiia MOJB30BAHUS XUMHUYECKON MOCYAOH M J1abOpaTOPHBIM
o0OpyZloBaHHMEM, a TakKXe TMpaBWiia OOpamieHuss ¢ BemecTBaMH B
COOTBETCTBUM C MHCTPYKLIHUSMH II0  BBINOJHEHUIO JIAOOpaTOPHBIX
XMMHUYECKUX OMNBITOB MO MOJIYYEHHUIO U COOMPAHUIO Tra3000pa3HBIX BEIIECTB
(aMMHakKa M yIrJI€KUCIIOro rasa);

MPOBOJUTH PEAKIUH, MOATBEPKIAAIOIINE KAYECTBEHHBIH COCTaB Pa3IUYHbBIX
BEIIECTB: PACIO3HABATH OIBITHBIM IIYTEM XJIOPHUI-, OpOMHA-, HOIUI-,
kapOoHart-, ¢ocdar-, CUIMKaT-, CyJb(}ar-, THUAPOKCHU]I-MOHBI, KaTHOHBI
aMMOHHSI W HOHBI HW3YyYCHHBIX META/UIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlUH MBICIUTEIIFHONU ACATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3alluIO, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€M — ISl M3YYEHUsI CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiuii, ecCTeCTBEHHO-HAay4YHbIE€ METOJIbl MO3HaHMUs — HaOJIIoJIeHNE,
W3MEpEHHE, MOJICIIMPOBAHNE, SKCIICPUMEHT (peajibHbIA U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

KoJyinyecTBo 4acoB JlesATeJIbHOCTH

yuuTess € y4eToM

HaunmeHnoBaHnue
pa3esioB U TeM
MpOrpamMMBbI

DJieKTpOoHHBIe (I pOBLIE) padoueit

n/n o0pa3oBaTeJibHbIE Pecypchl NpPOrpaMmeI

BOCIIUTaAHUA

KonTtpoabHbie

padoThI

Bcero
IIpakTnyeckue

padoThI

Pazpnea 1. IlepBoHayajibHble XUMHYECKHE MOHAT

=
]

XuMus1 — BakHas MHPOBO33PEHYECKUE
npeacCTaBICHUs O BEHIECTBE H
obnacTh pet it

XUMHUYECKOH peakuuu,

11 €CTECTBO3HAHUSA U ] 5 Bubnuoreka [IOK COOTBETCTBYIONHE
) MIPaKTHYECKOM https://m.edsoo.ru/7f41837¢ | cospementomy ypostio passutus

JEATENBHOCTH HAYKH M COCTAaBJISIOLIHE OCHOBY
JUIst TIOHMMaHHMs CYIIHOCTH
ICJI0BEKA Hay4JHOMH KapTHHBI MHpa,

npeacTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pasBUTHs
OpUupoabl, B3aUMOCBS3AX
YeJIOBEKa C NMPUPOJHOI cpesoit, o
pONM XMMHH B MO3HAHHM O3THX
3aKOHOMEPHOCTEIH;
[03HABATEIbHBIC MOTHBBI,
HalpaBJIeHHbIE Ha IOJyYeHHe
HOBBIX 3HAHUHN 1o XUMHH,
HEOOXOUMBIE JUIS OOBICHEHUS
HaOMIOMaeMBIX ~ TPOLECCOB U
SIBIICHUM, TI03HABATEJBHOM,
HH(OPMAIMOHHOK u
YUTATENIbCKOW KYJIBTYPBI, B TOM
BemiectBa Bubmmoreka IIOK mene y HABHIKOB

19 1 CaMOCTOATENBHOM ~ paGoThl ¢
XMMHYECKHUE PeaKIun https://m.edsoo.ru/7f41837¢ N — TexcTamm,
CIPaBOYHOI JIUTEPaTypoOH,
JIOCTYTIHBIMA TEXHHYSCKHMH
cpeacTBaMH  MH(OPMAIIMOHHBIX
TEXHOJIOTHIA;

HHTEpeC K O0y4YCHHIO U
TMO3HAHUIO, JIFO003HATEIBHOCTb,
TOTOBHOCTb M CIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHOW U
HCCIICI0BATETBCKON
JIeSTeIbHOCTH, K OCO3HAaHHOMY
BBIOOpDY ~ HANpaBICHHOCTH U
YPOBHsI 00yueHHs B
nanbHEHIIeMm;

1.2

Hroro no paszaeny 27

Pa3zpnes 2. BaxHeiilnue npeacTaBuTe/Ii HEOPraHU4ecKHX BellecTB

Buoauoreka I_[OK 3KOJIOTUYECKH
1e1ecoo6pazHoe  OTHOIEHUE K

Bozayx. Kucnopoz. 3 1

2.1 Tlousarue 00 okcumax https://m.edsoo.ru/7f41837¢c

MPUPOJE KAK HMCTOYHUKY IKHU3HH

Bubnuoreka I_[OK Ha 3emue, OCHOBE eé
CymeCTBOBaHl/lﬂ, IIOHUMAaHHue

Bonopoa.Ilonstue o 12 1

22 KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢

IIEHHOCTH 3I0pOBOT'O Hu
2.3 Boma. PacTBopsrl. 10 1 1 Bubmmoreka IIOK GesomacHoro — 06pasza  KH3HH,
ITousarue 06 https://m.edsoo.ru/7f41837¢c OTBEICIBCHHOC  OTHOLICHME K

coOCTBEHHOMY (hU3NYECKOMY U
OCHOBaHHAX TNCUXUYIECCKOMY 310POBBIO,
OCO3HAHHUC LCHHOCTH
CO6J'IIOZ[CHI/I$[ TIpaBHJI
0e30MacHOro _ MOBEICHUS TP
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pabote c BelecTBaMH, a TaKkXke B
CUTyalusX, YTPOXKAIOIIUX
37I0POBBIO M JKU3HHM JIIOJCH;
CIIOCOOHOCTH
NPUMEHATh 3HaHMsA, MOJIyYaeMble
pu U3Yy4YCHUN XUMHH, st
peuieHusa  3aj4ad, CBsA3aHHBIX C

OKpYy Karomen TIPHPO/THO
cpe}:loﬁ, JJIsL TIOBBILICHUS YPOBHSA
9KOJIOTUYECKOM KyJIbTYpBI,
0CO3HaHMs r7106a7bHOTO
Xapakrepa 9KOJIOTHYECKHX

npobieM M IyTell UX peleHus
OCPEeACTBOM  METOAOB XHMHH,
3KOJIOTHICCKOr O MBILJICHUSA,
YMEHMs PyKOBOJICTBOBAThCA UM B
TI03HABATEJILHOM,
KOMMYHUKAaTUBHOH u
COLUAJIBHOM MPaKTHKE.

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKHUX
COCJIMHEHUH

17

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

HHTEpeC K
TNPaAKTHIECCKOMY N3YyYCHHUIO
npodeccuii ¥ Tpyaa pasIuuHOrO
pona, yBaKEHHE K Tpymay H

pe3ynbTaTam TPYAOBOMH
JACATCIBbHOCTH, B TOM 4YHMCJIC Ha
OCHOBE TIPUMEHCHHUS
NPEeAMETHBIX 3HAHHUI 10 XHUMUH,
OCO3HAHHBIH BBIOOD

HMHINBHIYaJIbHON TPaeKTOPUH
TPOJIOIDKeHHST  00pa3oBaHus €
y4€TOM JIMYHOCTHBIX HHTEPECOB
M CIOCOGHOCTH K  XHMHH,

O6U.IeCTBeHHBIX HWHTEPECOB "
noTpeOHOCTeH, YCIEUIHOH
npodecCHOHANIBHOI
JACATCIBHOCTH n pa3sBUTHA
HEOOXOMMBIX YMEHHUH,
TOTOBHOCTh ~ aJalTHPOBAThCA B
npodeccHoHaNnbHOM cpesie;

Wroro no pazneny

47

Pazpnen 3. llepuoauueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKUX 3j1eMeHTOB /1.
W. MennesieeBa. CTpoeHne aroMoB. XuMH4ecKas cBsA3b. OKUCINUTEIbHO-

BOCCTAHOBUTECJIbHbBIC PCAKIIHU

Ilepuonnueckuii 3aK0H
n Ilepnogngeckas

LIEHHOCTHOT'O
OTHOIIEHHS K OTEYECTBEHHOMY
KyJIbTypHOMY, HCTOPHUYECKOMY HU

31 CHCTEMA XUMHYECKHUX 1 Bubnuoreka [IOK HayqHOMY HacIenuIo,
’ anemenToB /1. U. https://m.edsoo.ru/7f41837¢c MOHHMAHHST 3HAUCHHS
MGHIIGIIGEBa XUMHYECKOH HayKM B JKH3HH
COBPEMEHHOTO 06HLCCTBa,
CTpOGHI/Ie aromMa CIIOCOOHOCTH BJIAJCTh
JIOCTOBEpHOII uHpopManueidr o
EepEeaOBBIX JTOCTHKCHHUAX "
XuUMHYECKaAs CBS3b. oTKpBITHX MHpOBOi u
32 OKUCITUTETHLHO- 12 Bbubmmoreka LIOK OTeYeCTBEHHOI XMMHH,
’ BOCCTaHOBHTEJIbHbIC https://m.edsoo.ru/7f41837¢ | 3aMHTEPECOBAHHOCTH B HAYMHBIX
CAKITHH 3HaHUSAX 00 yCTpoOiicTBe Mupa u
p I o01ecTBa;
Hroro no pazaen 23 Bubmuorexa [IOK
p Y https://m.edsoo.ru/7f41837¢
Bubnmoreka [JOK
PesepBHOE Bpems 5

https://m.edsoo.ru/7f41837¢

CtpaHuvua 24 u3 34




OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 102 4 6
TEMATNYECKOE IINIAHUPOBAHMUE
9 KJIACC
Ne HanmeHnoBanue Konnuects Coneprxanue o0ydeHUs OCHOBHBIC BUBI ACSATCILHOCTH
n/m | pa3mesion " TEeM | O 4acoB 00yYaroImuXxcs

y4eOHOro npeamera

Paszgen 1. BeniecTBO M XUMHYeCKHE peaKIIMH

XapaKTep]/BOBaTb XAMHWYECKHUE DJIEMEHTBI

1.1 | IloBTOpenue u 5 Ilepnoamaeckuit 3aKOH. .

v TNIEPBBIX TPEX IIEPUOAOB, KAJIMA U KaJIbIUA
yrny6neHI/Ie 3HaHWUH HepI/IOJII/IquKaH 1o ux noJyioxxeHuro B [lepuonnyeckoit
OCHOBHBIX pa3/IeJIOB CUCTEMa XMMHYECKHUX DJIEMEHTOB cucreme JI. M. Menzeneesa.

Kypca 8 Kimacca J.U. Mengeneesa. CTpOCHHE aTOMOB. | [Iaccuuuuposats i assisars
HEOPraHM4€CKHUE BEIIECTBA U3YYCHHBIX
3aKOHOMEPHOCTH B U3MEHEHUM | knaccos.
CBOﬁCTB OnuceIBaTh OGIIII/IS XUMHUYCCKHE
. CBOMCTBa BCIIECTB pa3JINYHbIX KJIacCoOB,
XMUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX TOATBEPHAATE CBOHCTBA MPHMEPAMH
IIEPUOAOB, Kalus, KaJblHUs U UX Monexyimpﬂblx YPaBHEHHMI XMMUYECKHX
o PpeaKuii.
COCIHHCHUH B COOTBETCTBHU OnpenensaTs BUA XUMUYECKOH CBA3H U
C ITOJIOKCHHUEM 3JICMCHTOB THIT KPACTAJUTNIECKON PEIIETKI
B Ilepuogumueckoit cucremMe — u | bewecrsa .
HpOl‘HOSHpOBaT]: CBOMCTBA BCUICCTB
CTPOCHHEM B 3aBUCUMOCTH OT X CTPOCHHS.
HUX aTOMOB. BreicTpauBaTh pa3BEpHyThIE TUCbMEHHbIE
C oOcHUE BE ecTBa: BUIIbBL M YyCTHBIE OTBETHI C OUOPOﬁ
TP 0 . A Ha MH(OPMALIUIO U3 YIeOHHKA U
XUMHUYCCKOHN CIIPaBOYHBIX MaTepHalos, TPaMOTHO
cBsi3U. THUIbI KPUCTAILIUYECKUX HCIIOJIb30BATh U3YYCHHbIH NOHATUHHBIN
. . o anrmapar Kypca XuMHH
peLIETOK, 3aBUCHUMOCTb CBOMCTB
BEIECTBA OT TUIIA KPUCTAIUIMYECKON
PELETKH ¥ BUJA XUMUYECKOU CBA3U.
Kraccudukanus 1 HOMEHKIaTypa
HEOpPraHM4YEeCKHUX BEIIIECTB.
Xumuueckue
CBOMCTBA BEMIECTB, OTHOCSIIIAXCS
K pa3IUYHBIM KJjlaccaM
HEOPraHU4YEeCKUX
COEIMHEHUM, TeHETUUECKas CBSI3b
HEOPraHUYEeCKUX BEIIECTB.
Xumuueckuil sxcnepumenm:
JleMoHCcTpanuu:
03HAKOMJICHHE C MOJCIISIMHU
KPUCTAIUTUYECKUX PEIIETOK
HEOPraHMYEeCKUX BELIECTB — METAJJIOB
¥ HeMeTaIioB (rpadura u anmasa),
CIIO’KHBIX BEIIECTB (XJIOpUIA HATPHSI)
1.2 | OcHoBHBIE 4 Kitaccuukanus XMMHYECKUX PEAKIIAI | PACKprIBaTh CMbICK H3yHaeMbIX MOHATHIE

3aKOHOMEPHOCTH
XUMHYECKUX
peakuuit

10 pa3jM4HbIM IPU3HAKaM (110 YUCITY
u

COCTaBY y4acTBYIOLIUX B PEAKLHH
BEIIECTB, 110 TEIIOBOMY 3 dexTy,

110 U3MECHECHHIO CTCIICHEH OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB,

U IPHMEHSTD 3TH ITOHSTHS IIPH OIMCAaHUH
CBOWCTB BCIICCTB U UX HpeBpameHHﬁ.
Kuaccudunuposars XuMHuecKue
PEaKIUH 110 pas3IMYHBIM IPU3HAKaM.
VcraHaBiuBaTh 3aBUCUMOCTh CKOpOCTH
XMMHMYECKOH PEAKIMHU OT PasIMIHBIX
(axropos.

TIporHo3upoBaTh BO3MOKHOCTH
IIPOTCKaHUA XUMUYCCKUX npcspamcﬂnﬁ
B Pa3IMYHBIX YCIOBHUSIX.
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10 00PaTUMOCTH, 11O YHaCTHIO
KaTajim3aTopa). K30- U
SHJIOTEPMHUYECKHE PEAKIIUH,
TEPMOXHUMHYECKUE YPaBHEHUSI.
TloHsATHE O CKOPOCTH XMMHUYECKOU
peakuuu. [Toustre 06 0GpaTUMBIX

nu HeO6paTI/IMLIX XUMHYCCKHUX
peaKkuiax.

ITonsitue (6] TOMOT'€HHBIX u
T€TCPOTrCHHBIX

peakuusx. IlonsaTue o kaTanuse.
IlonsiTHe 0 XUMHYECKOM PAaBHOBECHH.
®DaKTOpHI, BIHSIOMHE Ha CKOPOCTh
XUMHUYECKOHN peakluu U MOJIO0XKEHUE
XAMHYECKOTO PaBHOBECHSI.
OKHCIIMTENIBHO-BOCCTAHOBUTEIIHHBIC
peakiuu, JIeKTPOHHBIN OamaHc
OKHCJINTEIHLHO-BOCCTAaHOBUTEIIHHOM
peakuuu. CocTaBieHUE YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuii ¢ UCIOIBF30BaHUEM METO 1A
3JIEKTPOHHOrO OanaHca.
XumMHnuyecKkni IKCepUMEHT:
Hemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU peakiuu OT BO3AECHCTBUSA
pa3nuuHbIX GaKTOPOB.

OnbITHI, WILTIOCTPUPYIOIIUE IPUMEPDI
OKHCJIMTEIFHO-BOCCTAHOBUTEIIHHBIX
peakuuii (ropeHue, peakuu
pa3I0XKEeHUs, COETUHEHNUS).
Bviuucnenus:

KOJIMYECTBAa BeUIeCTBa, 00bEMa H
Macchl

peareHToB WU NPOLYKTOB MO
YPaBHEHUSIM XUMUUECKUX peaKiuit

Onpenenars OKMCIUTENb U
BoccTtaHoBuTens B OBP.

COCTaBIATB HIICKTPOHHBIN OanaHc
peaKkiuu.

HpOl/lBBO,ElMTb BBIYHCJIICHUS

O XUMUYECKUM YPaBHCHHAM.
VY4acTBOBaTh B COBMECTHOI1 pabore

B I1ape WK TpyTie.

BeicTpauBaTh  pa3BEpHyTbIE IHCbMEHHBIC U
YCTHBIE OTBETHI C OIIOPOH

Ha nHdOpMaNHUIo U3 ydeOHUKA U
CIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
KCTONb30BaTh U3y4YCHHbIH MOHATHHHBIN
anmnapar Kypca XMMHU

1.3

DNeKTpOIUTHIECKAS
JTCCOITHAIIHSI.
XumMuueckue
peakunmu

B pacTBOpax

Teopus >1eKTPOTUTHIECKON
JUcconUanuu. DIEeKTPOJIUTHI U
HE3JIEKTPOJINThL. KaTHOHBI, aHHOHBL.
MexaHu3M AMCCOLMALINY BEIIECTB

C pPa3IMYHBIMHU BUJAMH XMMHUYECKOM
CBS3U. Crenenn JIACCOLMALUN.
CuIbHBIE U CITA0BIe DIIEKTPOJIUTHL.
Peaxuyu nonsoro ooMeHa.

YcnoBus NPOTEKAHUS peaknuit
HOHHOTO oOMeHa, TOJTHBIE "
COKpalI€HHbIE WOHHBIC ypaBHEHUS
peaKIuii. CaoiicTBa KHUCIIOT,
OCHOBaHHUM U coJieil B CBETE
MpeICTaBICHUN 00
3JIEKTPOJIUTUYECKOMN

nuccoruanuy. KadecTBeHHbIE peaknu
Ha WOHBL. lloHsTHE O THApOIU3E
COJICH.

XUMUYECKUI SKCIIEPUMEHT:

PackpbIBaTh CMBICI N3y4aeMbIX HOHITHH,
a TaKyke CMBICT TEOPHH
3JIEKTPOIUTUYECKON JUCCOLUALINN.
OOBSICHATH MPUYUHBL
9JIEKTPOIPOBOAHOCTU BOJAHBIX PACTBOPOB
BEIIECTB, Pa3INJaTh cJIaOble U CUIbHBIE
9JIEKTPOJIUTHL.

CocCTaBisATh ypaBHEHHs JUCCOLMAIMU KHCIIOT,
LIEJI0YECH U COJICH, MOJIHBIC U
COKpAIIEHHBIC HOHHBIE YPaBHEHHS
XHUMHYECKUX PEaKLuii HOHHOro 0OMeHa,
KpaTKHe HOHHBIC YPaBHEHUS MPOCTBIX
peaxIuii THAPOJIN3a COJIeH.
XapakxTepH30BaTh 00IINE XUMHIECKHE
CBOMCTBA BEIIECTB PA3IUIHBIX KIACCOB
HA OCHOBE TEOPHH JJICKTPOIUTHIECCKOM
JIMCCOIMAIINH; ITOJITBEP KIaTh CBOWCTBA
MIPUMEPaMH MOJICKYJSIPHBIX U HOHHBIX
YPaBHEHUIT XUMUYECKUX PEaKIni.
Pemats sKcriepuMeHTaIbHbIC 3aa4i

IO TeMe.

IlnanupoBaTh U OCYLIECTBIISTH

Ha NIPaKTHKE XMMUYECKHE
9KCIEPUMEHTHI, IPOBOJAUTH HAOIIOACHMUS,
JieNaTh BEIBOIBI II0 pe3yIbTaTaM
9KCHEPUMEHTA ITPU IPOBEACHUU
J1a00PaTOPHBIX ONBITOB U MPAKTHYECKUX
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JemoHcTpanuu:

HccnenoBanne 31eKTPOIIPOBOTHOCTH
pacTBOPOB BEUIECTB, IpoLecca
JOUCCOIIMAIIUN KUCIIOT, IIeI0YeH

U coseil (BO3MOXKHO HCITOJIB30BAaHUE
BUICOMATEPHAJIOB).

OMBITHI, WUTIOCTPUPYIOIINE TPU3HAKA
MPOTEKaHUs PeakUUid HOHHOrOo oOMeHa

(oOpazoBanue ocaaka, BBIACICHUE
rasa,

oOpasoBaHWe BOMbI). Pacro3HaBaHHe
HCOPTaHUYCCKUX

BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peakuuii Ha HOHBI.

JlaGopaTopHBIil OMBIT:

M3ydeHne Npu3HAKOB NIPOTEKaHUS
peaKkIuu HOHHOTO OOMEHa B pacTBOpax
9JIEKTPOJIUTOB (c oOpa3oBaHHEM
ocajxa, BBIJICTICHUEM rasa,
00pa3oBaHUEM BOJbI).

IIpakTuueckas padora:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a1a4 1o teMme. Beruucienus:

110 YPaBHEHUSAM XUMHUYECKUX PEaKIuit

pabor.

CrieroBath mpaBmiiam 6e30MmacHoit
paboThl B 1a00paTOpUH IIPHU
HCITOJIb30BAHUH XHMUYECKOMN TOCY bl U
00opyI0BaHUsL.

ﬂpoaonm‘s BBIYUCIICHHUSA 110 XUMHUYCCKHUM
YPaBHEHHUSM.

YyacTBOBaTh B COBMECTHOH paboTe B mape WU
Tpynrme.

BeicTpanBaTh pa3BEPHYThIC MHCEMEHHbIE
U YCTHBIE OTBETBI C OTIOPOH

Ha HH(OPMAIHIO U3 y4eOHUKA U IPYTUX
HCTOYHUKOB MH(POPMAIIIH, B TOM HHCIIS
HuTepuera

Hroro no pasnena;
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Paznen 2. Hemeraiuisl M X COCTUHEHUST

2.1 | O6mas 4
XapaKTEePUCTHUKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmsl.
I"anorensr

OOmIast XapaKTeprUCTHKa raJIoreHOB.
Oco0eHHOCTHU CTPOCHHS ATOMOB,
XapaKTepHBIE CTETICHN OKHUCIICHUS.
CrpoeHue u puzndeckre CBOWCTBa
MPOCTHIX BEIIECTB — TAJIOTEHOB.
XumMmuueckue CBONCTBA Ha IpUMeEpe
xJjopa (B3aMMOJeHCTBHE C METaJUIaMH,
HeMeTaJlJIaMH, IIEJI0YaMH).
XnopoBonopon. ConstHast KHCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJyUYCHHE,
npuMmeHeHue. [leficteue xiopa u
XJIOpOBOIOPOJIA Ha OpraHu3M
YeJI0BeKa.
Baxneiimue
HaXO0XKJIGHHE
B IIPUPOJIE.
XHUMHUYECKUI SKCIIEPUMEHT:
JleMoHCcTpauuu:

OnbITHL, OTpaXKaOIIKNE PU3NYECKHUE U
XAMHUYECKHE CBOMCTBA raJJOT€HOB U UX

XJIOpUAbI %8 ux

COCJIMHEeHU M (BO3MOXHO
HCIIOJIb30BAHUE BHUICOMATEPHUAIIOB).
O3HaKOMJIEHHE C oOpasnamMu
XJIOPUIOB

(TanoreHuI0B).

JlaGopaTopHBIii ONBIT:
M3yuyeHnne cBONHCTB COJISTHOM KUCIIOTHI.
TIpoBeneHne KaueCTBEHHBIX peaKui

OOBSICHATE 00IINE 3aKOHOMEPHOCTH

B U3MEHEHUHM CBOMCTB HEMETAJLIOB U UX
COeJ:[HHeH]/Iﬁ B IIpeaeiiax MajbIxX
NEPHOJIOB U IJIABHBIX IO PYIIIT
ﬂepnomxmecxoﬁ CHUCTEMBI XUMHUYICCKHUX
3JIEMEHTOB C y4E€TOM CTPOEHHUS UX
aTOMOB.

XapakrepuzosaTh pU3NUECKUE U
XHUMHUYECKUE CBOHCTBA NPOCTHIX BENIECTB
TaJIoreHoB (Ha IpuMepe XJiopa) U
CJIOKHBIX BENIECTB (XJIOPOBOAOPOAA,
XJIOpUZa HATPHsl), CIOCOOBI UX
TIOJTy4eHH s, IPUMEHEHHE U 3HaYEHHE

B IPUPOJIC U )KU3HU YCII0BCKA.
Onpenenars XJIOpU/I-HOHbI B PacTBOPE.
HJ'IaHPlpOBaTb " OCYLIECTBJIATH

Ha IPAaKTHKE XUMUYECKHE
OKCIICPUMEHTBI, IPOBOANUTH Ha6J’l}O}:[eHMﬂ,
JIeNaTh BBIBOJKI IO PE3yjbTaTaM SKCHEPUMEHTa
TIPpU IPOBEACHUNA

J1a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBmiaM 6e30MacHOit
paGoThI B TaGopaTopHu

IIpU UCIIOJIB30BAaHUU XUMHYECKOU

NoCy bl ¥ 060pyI0BaHUS.

BeicTpanBarh pa3BEpHYTHIC TMCbMEHHBIC
M YCTHBIE OTBETHI C OTIOPOH

Ha nHdOpMaNHMIO U3 ydeOHUKA U
CIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
KCTOb30BaTh N3y4YCHHBIH MOHATHHHBIN
anmnapar Kypca XMMHU
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Ha XJIOPUI-UOHBI.
IIpaxkTuyeckas pabora

Ne 2: TlosryuyeHue COJISTHOU KUCIOTHI,
u3ydyeHue €€ CBOMCTB.

Brruncnenus:

110 ypaBHEHHUSIM XUMUYECKUX PEaKLUi,
€CIlM OOWH W3 pEeareHToB JaH B
HU30bITKE

22

Oo6mas
XapaKTEePUCTHUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpymmsl. Cepa
" e€ COeTUHCHUS

OOu1as XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymnmsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIC CTCIICHU
OKHCJICHUS.

CrtpoeHue u Gpu3uIecKe CBOHCTBa

OpPOCThIX BELIECTB — KHUCIOpoAa H
CEpHbl.

AmoTponHbie MOIA(pUKAITIA
KHCI0poaa

U cepbl. XUMHUYECKHUE CBONCTBA CEpPHI.
CepoBojiopos, cTpoeHue, (pusudyeckue
u

XHUMHUYECKUE CBOUCTBA.

Okcuzpl cepsl Kak MpeACTaBUTEIN
KHUCJIOTHBIX OKCHJIOB.

CepHast kuciora, GU3sndecKue u
XAMHUYECKHe cBoiMcTBa (oOImme Kak
MPEJCTaBUTEIS KIIacca KUCIIOT U
crienuuIecKue). XUMHYECKHE
peakuu,

JIe)KaIe B OCHOBE IMPOMBIIIJICHHOTO
crioco0a MoTyYeHUs! CEpHOM KUCIIOTHI.
ITpumenenue. Conu cepHOU KUCIOTHI,
Ka4yeCTBEHHAs peakuus Ha Ccylbdar-
HOH.

Haxoxnenue cepsl 1 e€ coeTuHEHUI

B npupoe. XUMHUYECKOE 3arps3HeHUe
OKPY’KaIOIIEeH cpe/ibl COeTMHEHUSIMHU
cepbl (KHCIIOTHBIC JTOXK/IH, 3arps3HEHHE
BO3/yXa U BOJOEMOB), CLIOCOOBI €0
MPpEOTBPAILICHHUS.

XUMHUYECKUN IKCIEPUMEHT:
JleMoHCcTpanuu:

O3HakoMJIeHHE ¢ OOpaslamMu cepbl U
eé

COCAMHEHUSIMH (BO3ZMOYKHO
HCIIOJIb30BaHNUE BUICOMATEPUATIOB).
Habmronenue nporecca oOyriInBaHus
caxapa IoJ| 1eficTBUEM
KOHIICHTPUPOBAHHOU CEPHOU KUCIOTHI.
JlaGopaTopHble ONbBITHI:

HN3yueHne XuMHYECKHUX CBOWUCTB
pa30aBI€HHON CEPHOI KUCIOTHI.
IIpoBeneHne Ka4yecTBEHHOH peakIUu
Ha

cynb(daT-noH M HaOIIOICHNE TTPHU3HAKa
€€ NIpOTEeKaHUsl

OOBSCHATH O0IIHE 3aKOHOMEPHOCTH

B U3MEHECHHUU CBOWCTB 3JICMEHTOB
VIA-rpynmnsl 1 MX COeIUHEHUH ¢ y4ETOM
CTPOCHUS UX aTOMOB.

Xapaxrepu3oBaTh (pU3NIECKUE U
XMMHUYECKHE CBOMCTBA IMPOCTOTO
BEILECTBA CEPbI H €€ COCIMHEHMUH
(cepoBoIOpO/Ia, OKCHJIOB CEPBI, CePHOi
KHCJIOTBI, CyJIb(aToB), CIIOCOOBI HX
TIOJTy4€HHA, IPUMEHCHHUE U 3HAYCHHUC

B IIPUPOJIE U XKU3HH YeJIOBEKA.
Ornpenensrs HaTH4IKe Cyab(aT-HOHOB

B pacTBope.

OOGBACHAT CYHNIHOCTH DKOJIOTHYECKHX TpoGieMm,
CBsI3aHHBIX C IepepaboTKOoit
COCJIMHEHHIT cephl.

IlnaHupoBarh U OCYIIECTBIISATh

Ha NPAaKTHKE XUMHYECKUE
3KCIIEPUMEHTBI, IPOBOAUTH Ha6mo):[em/m,
JIe1aTh BBIBOJIBI 110 Pe3ysIbTaTaM
9KCTIEPUMEHTA.

CrietoBath npaBmiIaM 0e30I1acHOI
paboTsI B Taboparopuu

HPH MCIIOJIb30BaHHN XUMUYECKOI

ToCy /bl ¥ 000PYIOBaHHUSI.

Hp0M3BO,ElMTb BBIYHCJIICHUS

O XUMHUYECKUM YPaBHCHHUAM.
Hcnons3oBaTh IIpH BBIIIOJIHEHUH
YueOHBIX 3a7aHUH TEeKCTHI yueOHMKa,
CNPaBOYHbIE MATEPHAJIBI
(TleproaMuecKyIo CHCTEMY XHMHYECKHX
anementoB J1. 1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAHHMIT 1
coJiel B BOJIE, SMIEKTPOXUMHYECKHI P
HaNpPsDKEHUH METaJlIoB).

Hcnonbp3oBaTh TIPU BBIIIOJIHEHUH
y4eOHBIX 3aJJaHuil U B IIpolecce
HCCIIE0BATEIBCKON IS TETbHOCTH
Hay4YHO-TIOITYJISIPHYIO JINTEPaTypy
XHUMHUYIECKOTO COACPIKaHUA, CIIPAaBOYHBIC
Marepuaisl, pecypcsl MurepHera
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OOmas
XapaKTepUCTHKA
XUMHUYECKHX
AJIEMEHTOB
VA-rpynmsl.

A3or, pocdop u ux
COCIMHEHUS

OOm1as XapaKTepHUCTHKA JICMEHTOB
VA-rpynmsr. Oco6eHHOCTH CTPOSHHUS
aTOMOB, XapaKTEepPHbIE CTEHICHU
OKHCIICHUS.

A30T, pactipocTpaHeHue B IpUpoJe,
(busnyeckne 1 XUMUYECKHUE CBOKCTBA.
Kpyrosopot azoTa B mpupoze.
AmMmuax, ero ¢dbusuyeckue u
XUMHYECKHE

CBOICTBA, MMOJIyYeHHUE U IPUMEHEHHE.
Conu aMMOHUS, UX pu3nyecKue u
XUMHYECKHE CBOMCTBA, IPUMEHCHHE.
KauecTBeHHast peakiiysi Ha HOHBI
aMMOHHUSI.

A30THast KHCIIOTa, €€ MOJIydeHHE,
(usmyeckne 1 XMMHUYECKHE CBOHMCTBA
(ob1Ire kak MpeacTaBuUTeNs Kiacca
KHUCJIOT U crienduueckue).
Hcnonbs3oBaHue HUTPATOB U CoOJIeH
aMMOHHUS B Ka4eCTBE MUHEPAIbHBIX
ynoopenuii. XuMHU4IecKoe 3arpsi3sHeHIe
OKPY>KaIOIIeH cpe/ibl COeTUHEHUSIMHU
a3zoTa (KUCIIOTHBIE TIOKJTH,
3arps3HEHUE

BO3/yXa, [IOYBHI U BOJOEMOB).
dochop, amIOTPOMHbIE MOAUDUKAIIH
dochopa, przmdeckue U XUMHIECKHE
cBorictBa. Oxcup docdopa (V) u
tochopnas kuciora, ¢uUNUECKHUE U
XUMHYECKHE CBOMCTBA, IOJyUYCHHUE.
Hcnonws3oBanue ¢pocdhaToB B KauecTBE
MHHEPAIIbHBIX YI00pEHUI.
XUMUYECKUIl SKCIIEPUMEHT:
JleMoHCcTpanuu:

O3HakoMJIeHHE C GPU3NISCKUMH
cBoiicTBamu a3zota, ¢ocdopa

¥ UX COCTMHCHUN (BO3MOKHO
HCIIOJIb30BAHNUE BUICOMATEPHAIIOB).
O3HakoMJICHHE C OOpa3laMu a30THBIX
u

dochopHbIX yIoopeHuid.
Ilonyuenue,
pacrio3HaBaHue

U U3y4YE€HHE CBOICTB aMMHUAaKa.
BsaumoeiicTBue KOHIICHTPUPOBAHHONU
a30THOM KHUCIIOTBI C MEJIbIO (BO3MOKHO
HCIIOJIb30BAHNUE BUICOMATEPUAIIOB).
JlaGopaTopHbIE ONBITHI:

TIpoBeneHre kauecTBEHHBIX peaKkUi
Ha MOH aMMOHUs U (ocdaT-uoH, u
HM3yYCHHE NMPU3HAKOB UX MPOTCKAHHSI.
IIpakTnueckas padora

Ne 3: [lomy4yenne amMmmuaka, n3ydeHue
€ro CBOICTB.

Brruncnenusi:

cobupanue,

OOBACHATH 00IINE 3aKOHOMEPHOCTH

B U3MEHEHUHN CBOWCTB JIEMEHTOB
VA-rpynnsl 4 ¥X COCIUHCHUH ¢ y4EToM
CTPOCHHA UX aTOMOB.

XapakrepuzoBaTh GpU3MUECKUE U
XUMHYECKHE CBOWCTBA TPOCTHIX BEIIECTB
azora ¥ pocdopa U UX COCIUHCHHN
(aMMuaka, coJieif aMMOHUS, a30THOM
KHCIJIOTBI, HUTPATOB, okcuaa docdopa (V)
u ochopHOIi KUCTOTHL, PocdaToB),
CrocoOBI MX MOJIyYEHHs, IPUMECHEHHE U
3Ha4Y€HHE B NPUPOJIE U )KU3HU UYETIOBEKa.
Onpenenars HOHbI aMMOHUsS U (ochaTnoHs! B
pacTBope.

OG'BS(CHF[TB CYHIHOCTB DKOJIOTHIECCKHUX
npo6JieM, CBA3aHHBIX C HAXOXKIEHHEM
coequHEHHI a3ota u pochopa

B OKpY’Karolieii cpeje.

nHaH“pOBaTB M OCYyHIECTBJIIATH

Ha NPaKTUKE XUMHYECKHE
OKCIIEPUMEHTBI, IPOBOAUTH Haﬁl’l}oﬂe]—l"ﬂ,
J1eJ1aTh BBIBOJBI 110 pe3yjibTaTaM
9KCMEPUMEHTA TPU MPOBEJICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUIECKO
paboTEIL.

CrenoBath npaBuiIamM 6e3011acHON
paGoTel B j1abopaTopuu NpH  MCIIOJI30BAaHUH
XUMHUYECKOM

ToCy Ikl ¥ 000PYI0BaHHUSI.

Hle/I3BOIU/lTI> BBIYHUCIICHUS

110 XUMUYECKUM YPABHEHUSIM.
Hcnons3oBaTh TIPH BBITTIOJTHCHUH
Y4eOHbIX 3a/IJaHUH TEKCThl y4eOHHKa,
CHIpaBO4YHBIE MaTE€pHUaJIbl
(IepUOIUYECKYIO CUCTEMY XUMHYCCKHUX
anemenToB [. 1. Menzaeneesa, Tabmuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHMIi U
coJielt B BOJIE, SIEKTPOXUMHUYECKUH PsiJl
HAMPSDKCHUI METaLIOB)
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110 YPAaBHCHUAM XUMHUYCCKUX peaKI_II/If/i

2.4

Oo6mas
XapaKTEPUCTHKA
XUMHNYCCKUX
3JIEMEHTOB

IVA-

rpynnsl. Yriepoa H

KpPEeMHHUH, u
COETMHEHUS

ux

OOmast XapaKTepUCTHKA DJIEMEHTOB
IVA-rpymmer. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTECHU
OKHCIICHHS.
Yrnepon,
MoaupUKaIIHH,
pacrpocTpaHeHHe B PUPOJIC,
(buznyeckne 1 XuMUYECKUE CBOWCTBA.
Ancopbumsi. Kpyrosoport yriepona

B IpUpoOJIe.

Oxkcuapl yriaepoja, ux Gu3nyeckue u
XAUMHUYECKHE CBOMCTBA, NEHCTBUEC

Ha JKHUBbIE€ OPTraHU3MBI, ITOJIyYeHUE U
MIpUMEHEHHE. DKOJIOTHUECKUe
MPpOOJIEMBI, CBA3aHHBIC C OKCHIOM
yriepona (IV), runoresa ri1o6aabHOT0
MOTEIJICHUs KIIMMaTa, MapHUKOBBII
3¢ dexr.

YronbHas KUCIOTa U €€ COJH, UX
(usnyeckre u XUMHYECKHUE CBOWCTBA,
MOJIy4Y€HHE U IPUMEHEHHUE.

AJUIOTPOITHBIC

KauecTBennas peaxuyst Ha
KapOOHATHOHEI. Hcnonb3oBanue
KapOOHATOB

B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH
u

CCJIbCKOM XO3SHUCTBE.
IlepBoHauanbHbBIE TOHATUSA

00 OpraHMYEeCcKHUX BEIIeCTBaX Kak

0 COeAMHEHWsIX yrieponaa (MeraH,

9TaH, OJTWIEH, AaueTUJIeH, 3TaHoJ,
TJIUIEPYH,

YKCyCHasl KHCIIOTa).

TIpuponusre WCTOYHUKHA
YIJIEBOJIOPOIOB

(yrounb, IpUpOIHBIH ra3, HEQTH),
TIPOYyKTHI UX ITepepadoTKH (OeH3HH),
HX POJIb B OBITY U IPOMBIIIUICHHOCTH.
TTorsiTne 0 GMOIOTHYECKH BaXKHBIX
BellleCTBaX: JXKUpax, Oenkax, yrieBogax
¥ UIX POJIH B )KMU3HH UEJIOBEKA.
MarepuansHoe €IIMHCTBO
OPTaHUYECKUX

¥ HEOPTaHUYECKUX COCIMHEHNH.
Kpemunii, ero ¢puszudeckue u
XWMHUYECKHE CBOMCTBA, ITOJydeHUE U
npuMeHenne. CoelMHEeHUsI KpeMHUS

B npupone. O0uie npeacTaBieHus

06 okcume kpemHH (IV) m
KPEMHUEBOU

KHUCJIOTE.

CunmkaTsl, X HCTIIOJIB30BaHUE B OBITY,
MEJIUIIMHE, IPOMBIIIICHHOCTH.

OOBACHATH O0IINE 3aKOHOMEPHOCTH

B U3MEHEHHMHU CBOMCTB 3JIEMEHTOB
IVA-rpyniisl ¥ UX COCAMHEHUN C y4ETOM
CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3NUECKUE U
XUMHUYECKUE CBOMCTBA NPOCTHIX BEIIECTB
Yyriepojia ¥ KpEMHHS M UX COeIMHEHUI
(OKCHJIOB yTIJIEpO/ia, YIOJbHON KUCIIOTHI,
Kap6OHaTOB, OKCHJa KpEMHHUS,
KPEMHHUEBOH KUCIIOTHI, CUJIMKATOB),
CITUCO6BI UX TOJIy4YC€HHS, IPUMEHCHHUEC U
3HAUEHUE B IIPUPOJIE U KHU3HU YeJIOBEKa.
O6B${CHS{TB TPUYUHHO-CIEACTBEHHY IO
CBSI3b: CTPOGHHUE BELIECTBA — CBOMCTBA
— NPUMEHEHHE — Ha IpUMEpax
COEIMHEHUH yriieposia U KPeMHHsL.
OnpenensaTh KapGOHAT- U CHITMKAT-HOHbI
B pacTsope.

OOBACHATH CYHIHOCTh KOJIOTHYECKHUX
l'lpOGJ'ICM, CBSI3aHHBIX C HAXOXKICHUCM
YIJIEKHCJIOTO T'a3a B OKpYsKarollei cpeje.
TloarBepxaaTh 0COGEHHOCTH COCTaBa
OpPraHUYEeCKHX BEIIECTB PUMEPaMU
MIPOCTBHIX COCﬁ[MHCHI/Iﬁ (MCTaH, 3TaH,
STHJIEH, alleTHIIEH, TAHOJI, TJIMIEPUH,
YKCYCHasi KHCIIOTa), B3aHMOCBSI3b
HEOPraHMYeCKMX  COEJMHEHMil  yriepona
OpraHuv4eCKuX BEUIECTB.

OnuceIBaTh PoJib OCJIKOB, JKUPOB U
YIJI€BOJAOB B d)yHKLH/IOHI/IpOBaHPH/I JKHUBBIX
OpPraHu3MOB, COCTaB IIPUPOJIHBIX
HCTOYHUKOB YIJIEBOJIOPOJIOB, UX POJIb

B OBITY U IPOMBIIIICHHOCTH.

TIpoBOAUTE BBIYMCIIEHHS 110 yPABHEHUAM
XMMHUYECKUX PEaKIuii.

IlnanupoBath U OCYIIECTBIATH

Ha IIPAKTUKE XUMHUYCCKNUEC
9KCIIEPUMEHTBI, TIPOBOIUTH HAOJIIOICHUS,
AeJIaTh BBIBOABI 110 pE3yJIibTaTaM
9KCIIEPUMEHTA IIPH IIPOBEICHUH
naGopaTopme OIBITOB U MMPAKTHICCKUX
pabor.

CrenoBath mpaBuiIaM 6e30MacHON
paboTsl B 1abopaTopuu

TpHU UCIIOJIB30BaAaHUHA XUMHYECKON
Iocyibl ¥ 000pyIOBAHUSL.

Hcnonp3oBaTh MpH BHINOJHEHUH
y4eOHbIX 3aaHUil TEKCThI y4eOHUKa,
CHpaBOYHbIE MaTepHaIIb
(ITepHoOaUYECKYIO CHCTEMY XUMHYIECKUX
anemenToB JI. 1. Menneneesa, Tabmauiry
PAacTBOPUMOCTH KHCJIOT, OCHOBAHHH 1
coJieil B BOJIe, SNIEKTPOXUMHUYECKUH PsiJl
HaNPsDKEHUH METasIoB)

u
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Baxwueitmue CTpPOUTEIIbHbBIE

MaTepHuabl:
KepaMHKa, CTEKJIO, [IEMEHT, OETOH,
JKeJIe300€TOH. IIpo6iemsr
0€301acHOro

HCIIOJIb30BAHMS CTPOUTENBHBIX
MaTepHajoB B OBCEIHEBHOMN KHU3HU.
XUMHUYECKHH 3KCTIEPUMEHT:
JemoHcTpanuu:

Mopnenn KpHUCTALNIMYECKAX PEHmETOK
anmMa3sa, rpadura, ¢pyiuiepeHa.
O3HaKOMJICHUE C MPOLECCOM
azmcoponun

PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yraém u
YCTpPONCTBOM

MPOTUBOTA3A.

O3HakOMJICHHE C MPOLYyKIINEH
CHUJIMKaTHON IIPOMBIIUIEHHOCTH
(Bugeomartepuainsl: criIMKaTHAs
TIPOMBIIIJIEHHOCTH ).

Mogaenu MOoJIeKyJ OpraHu4eCKUX
BEILIECTB.

JlaGopaTopHBIil ONIBIT:

TTonyueHnue, cobupaHnue,
pacrio3HaBaHUE

M UW3y4YeHHE CBOHCTB YIJIEKHCIIOTO
rasa.

IIpoBenenne KaueCTBEHHBIX peaKui
Ha KapOOHAaT M CHJIMKAT-UOHbI U
U3ydeHNEe MPU3HAKOB UX NMPOTEKaHHUS.
IIpakTuyeckue paboThI:

Ne 4. TTonyyeHue yrieKuciioro rasa,
HU3Y4ECHUE €TI0 CBOUCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a1a4 o Teme «Baxneimue

HEMETaJLTbI
M UX COCITUHCHUS
Beraucnenus:
0 YpaBHEHHSIM XUMHYCCKUX PEaKITUi
Wroro no pazneny 25
Pasgen 3. MeTtasibl 1 UX COCMHCHUS
3.1 | Ob6mmue cBoiicTBa 4 OOm1as XapaKTePUCTHKA XUMHUYECKUX Packprisath cMEICT H3yHaeMEIX MOHATHH
W IIPUMEHATH 3TH IMOHATHA NP ONMMCaHUHA
METaJIOB DJIEMEHTOB — METAJUIOB HA OCHOBAHHUHM | cpoiicts Belliects i uX MpeBpailicHyi.
ux OOBSCHATH 00IINE 3aKOHOMEPHOCTH
~ B U3MEHEHUU CBOMCTB 3JIEMEHTOBMETAJLUIOB M HUX
TOJIOKEHHUS B Ilepuonmaeckoit JE—————
CHUCTEME CTPOCHHUS UX aTOMOB.
XUMUUYECKUX DIJIIEMEHTOB XapaKTCpH3OBaTL CTPOCHHE METAJIIOB,

obue pU3HIECKHe U XUMHIECKHE
JA.H. MenneneeBa 1 CTPOCHUS aTOMOB. | cpojicrsa meTamios.

Crpoenue MeTaiuioB. MeTajuindeckasi | Xapaxrepusosats ofmiue criocobst

MOJIyYCHHS METAJIIIOB.
CBA3E U METAIIM1ICCKaA OnuckBaTh CrIOCOOBI 3alIUThl METAJUIOB

KpHUCTaIITINYeCKasl peIIETKa. OT KOPPO3HH.
aﬂeK,rpOXMMHLIeCKHI‘/’I pﬂﬂ CJ'leJlOBaTB npaBujiaM Ge3omacHOI

o paboTsl B 1a60paTOpuH IpU
HaHpH)KeHHI/I HMCTIOJIb30BAHUH XMMHUYECKON TOCYAbI U

meTajuioB. PU3NYecKre U XUMUYECKHUE 060py HOBAHMS.
TTpoM3BOINTE BEIYMCIIEHUS
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cBoiicTBa MeTauioB. O0IIKe CIOCOObI
MoJIy4YeHus MeTayuioB. [IoHsTHE

0 KOPpO3UH METaJUIOB, OCHOBHBIE
CIIocOOBI 3aLTUTHI KX OT KOPPO3UH.
CraBsl (crab, 9yTYH,
JIIOPATTFOMUHUI,

OpoH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

XUMHUECKUM KCTIEPUMEHT:
JleMoHCcTpanuu:

OGpa3Lbl METAJUIOB U CIUIABOB.
H3y4deHnue pe3yabTaToOB KOPPO3UU
METaJJIOB (BO3MOYHO HCIIOJIb30BaHHE
BUICOMATEPHAJIOB).

JlabopaTopHbIC OMBITHI:
O3HakoMJICHHE ¢ 00pa3liaMu METauIoB
"

CIIJIaBOB, Hux ¢rznuecknMu
cBoiicTBamu. Beruncnenus:

110 ypaBHEHHUSIM XUMUYECKUX PEaKLIUH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
IpUMecH

10 YPaBHEHHMSM XMMHUYECKUX PEAKIHH,
€CIIM OJIMH M3 PEareHTOB COACPKHUT
MPUMECH.

‘YyacTBOBaTh B COBMECTHOI paboTte

B I1ape WK IpyIIe.

Hcnions3oBaTh TIPH BBITIOJIHEHUH
y4eOHBIX 3aJaHUil TEeKCThI yueOHUKA,CIIPABOYHBIC
Marepuabl

(IleproanyecKyto CUCTEMY XUMHYECKHX
anemenToB J. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHHH 1
coJieit B BOJIe, SNIEKTPOXUMHUYECKUH PsiJl
HAMpPsHKEHUI METAJIOB)

32

Baxuetiime
METaJIbl M UX
COEJIMHEHUS

16

[llenouHble MeTaIUIBI: TIOJIOKEHUE

B Ilepnonnueckoi cucTeme
XUMHYECKHX

3JIEMEHTOB .. Menneneesa,
CTpOECHHE

HMX aTOMOB, HAX0XXJICHHE B IIPUPOJIE.
DusnyecKkue U XUMUYECKHUE CBOMCTBA
(Ha TmTpumepe HATpUg € KaJds).
Oxcubl

¥ THAPOKCHUABI HATPUS U KaJIHS.
IIprMeHeHME IIEJIOYHBIX METAJUIOB U
ux

COEIMHECHUH.

IlerouHO3eMeNbHBIE METAUIBI MAarHUH
u

KaJbIH:
Tlepuonnyeckoit
CHCTEME XHMHYECKHUX JIEMEHTOB

JA.M. MenneneeBa, CTpOECHHE UX
aTOMOB,

HaxoXKJIeHue B mpupone. Ouznaeckne
u

XUMHYECKHE CBOMCTBA MarHUs U
Kanblus. Baxxueime coenuHeHus
KanpLusl (OKCHI, TUIAPOKCHL, COJIN).
XKécTrocTh BOABI M CLIOCOOHBI €€

TIOJIOKCHHUEC B

YCTpaHEHUSI.
AJIIOMUHUI: TIOJIOKECHHUE

B Ilepuonuueckoit cUCTEME
XUMHUYCCKHX 3JIEMEHTOB J.N.

MenneneeBa, ctpoeHue
aToMa, HaXOKJICHHE B IIPHUPOJIE.
duznyeckrue U XUMHYECKHE CBOWCTBA

OOBACHATH 00IINE 3aKOHOMEPHOCTH

B M3MEHEHUU CBOMCTB 3JIEMEHTOBMETAJLUIOB M HUX
COCIUHEHHH B TPpyIax

C y4€TOM CTPOCHHUS UX aTOMOB.
XapaxrepHu3oBaTb (pU3NIECKUC U
XHMHYECKHAE CBOMCTBA MPOCTHIX BEIIECTB
METaJVIOB U X COEIUHEHHI (OKCUIOB,
THAPOKCHJIOB, COJICH ), CITOCOOBI MX
TOJIy4Y€HUs, IIPUMCHCHUE U 3HAUYCHUC

B IIPHPOJIE U JKU3HHU YEJIOBEKA.
YcraHaBnuBaTh NPUYUHHOCJICACTBCHHYIO CBS3b:
CTpoeHue

BCLICCTBA — CBOMCTBa — MNPUMCHCHUEC —
Ha IpUMepax U3yJaeMbIX BEIIECTB.
PacnioznaBats ¢ INIOMOIIBK KAaY€CTBECHHBIX
peaxiHii HOHBI METAJIJIOB: MarHus,
KaJIbLKsI, aIIOMUHIS, LINHKa, xene3a (I1)
u xkenesa (I1I), menum (11).

Jloka3siBaTh aMOTEpHBII XapakTep
OKCHJIOB U TUAPOKCUIOB aJIFOMHHUS U
L[PIHKa.nJTaHI/IpOBaTB M OCYHIECTBJIATH

HA IPaKTHKE XUMUYECKUe
OKCIIEPUMEHTBI, IPOBOAUTH Haﬁﬂ}oﬂe]—l"ﬂ,
J1e1aTh BBIBOJBI 110 pe3yjibTaTaM
SKCIIEpUMEHTA TIPH IIPOBEIECHHN
J1a00PATOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBmiaM 6e30macHoit
paboThl B 1a00paTOpuH

TIPU UCIIOJIB30BaHUU XUMHUYECKOMN

ToCy Ikl ¥ 000py 1OBAHUSL.

HpOl/l3BOI[I/lTI> BBIYHCJICHUS

110 XUMHYECKHM yPaBHEHHSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B IIape WJIH IPyIIIe.

BricTpanBate pa3BEpHyTHIE THCEMEHHbIE
M YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMALHUIO U3 YIeOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
HCIIOIb30BaTh H3YIECHHBIH MTOHATUIHBIN
annapar Kypca XMMUH
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amoMuHMsI. AMGOTEpHBIE CBOHCTBA
OKCcHa ¥ TUAPOKCHIa aJTFTOMUHHSI.
XKeneso: MTOJIO’KEHHE B
Ilepunonnueckoi

CHCTEME XUMUYECKHUX IEMEHTOB

J.1. MeunneneeBa, CTpPOCHHE aToMa,
HaxoXJIeHue B mpupone. Ouznaeckne
u

XUMHUYECKUE CBOICTBa KeJesa.
Oxcunsl,

runpokcuasl u coimu okenesa (II) m
Kenesa

(Ill), wux cocraB, cBolcTBa W

MoJTy4YeHHUe.
XHUMHUYECKUN IKCIEPUMEHT:
JleMoHCcTpanuu:

Ocobennoctu B3aUMOJIENCTBUS
okcHuaa

KaJIbIIMsl U HATPHsSI C BOJIOH (BO3MOXXKHO
HCIIOJIb30BAHNUE BUICOMATEPUATIOB).
OkpamvBaHie  IUIAMCHH  HOHAMH
HaTpus,

Kauusi ¥ Kajablus (BO3MOXKHO
HCIIOJIb30BaHNE BHIECOMATEPHAIIOB)
HccaenoBanue CBOMCTB KECTKOM
BO/IBI.

TIpornecc ropeHus xene3a B KUCIOPOe
(BO3MOYXHO UCIIOJIH30BaHHUE
BUJIEOMAaTEPHAIIOB).

JlaGopaTopHble ONbITHI:

TIpoBeneHre KaueCTBEHHBIX PeaKUi
Ha HMOHBI (Maruwus, KaJIbIIHs,
amoMuHMs, UHMHKa, xkeneza (1) wu
xkenesa (III), megn

(II), ontmcanve MpU3HAKOB UX
MPOTEKAHMUSL.

HccnenoBanue aMpOTEpHBIX CBOMCTB
TUAPOKCHUIA AFOMHHMS U THIIPOKCUIA
LIMHKA.

IIpakTyeckue paboOThI:

Ne 6. )KécTkocTh BOABI U METOBI €€
YCTpaHEeHUSI.

Ne 7. Pemienne sKCiepuMEHTaIbHBIX
3a1a4 no Teme «BaxHeline MeTasbl
u

X COCIMHCHU.

Brruncnenusi:

10 ypaBHEHHUSIM XUMHUYECKUX PEaKIIN,
€CIM OJIWH U3 peareHToB JaH B
HU30BITKE

WITH COJIEPKUT TIPUMECH;

MAacCOBOM JI0JIM BBIXOJ1a ITPOJIyKTa
peakiuu

Wroro no pazneny

20
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Pazzen 4. Xumus 1 OKpy’Karomas cpeia

4.1 | Xumus u 3
OKpY’Kalolas cpesia

Bemectsa u MaTepHabl B
MOBCEIHEBHOM

JKU3HM desoBeka. beonmacHoe
HCIIOIb30BaHUE BEIICCTB "
XMUMHYECKUX

peakuuii B ObITy. [lepBas momors npu
XMMHYECKUX 0XKOTaX U OTPABJICHUAX.

Xumuyeckoe 3arps3HeHne
OKpy>Karomien
cpensl  (IpefenbHas — JOIMyCTHMast

KOHIIEHTpaLus BellecTB. Poib XuMun
B PELICHUH IKOJIOTHIECKUX MPOOIEM.
XHUMUYECKUI SKCIIEPUMEHT:
JleMoHcTpauu:

W3y4enne 00pas3LoB MaTeprualioB

Xapakrepu30BaTh Poilb XHMUH

B Pa3THYHBIX chepax AesTENnbHOCTH
JIOJICH, OCHOBHBIC BEILECTBA 1
MarepHabl, PHMEHSEMbIC B XKH3HH
COBPEMEHHOTIO Ye/IOBeKa.
OOBACHATH YCIOBHS GE30MaCHOrO

BEICCTB H XI MX peaKiuit

B OBITY.

AHAIM3MPOBATH U KPHTHYECKH
OleHHBaTh HH(YOPMAIMIO O BIMAHUK
TPOMBIIIIEHHOCTH, CETbCKOTO X035HCTBa,
TPAHCIIOPTA H JIp. HA COCTOSHHE
OKpyKaroulei cpejibl.

VMeTh 0Ka3bIBaTh NEPBYIO NOMOIIbL

TPH XHMHUYECKHX 0KOTaX M OTPaBICHHSIX.
TIpuHUMath ydyacTie B 00CYKICHHI
npoGieM XHMHYECKOH U KOJIOTHYECKOi
HamNpaBJIeHHOCTH, BBICKa3bIBATH
COOCTBEHHYIO TIO3HIIHIO 110 IPobIeMe n
npeIaraTh BO3MOKHbIE IyTH €&
pemieHus

(crexo, CIUIaBBI METaJUIOB,
MOJIMMEPHbIE
MaTepuabl)
HWroro no pazneny: 3
PezepBHOE Bpems 3
OBLIEE YHMCJIO YACOB | 68
T10 ITIPOTPAMME
OTNPABUTENDL
MBQY "CpegHsa O6wweobpasoBaTtenbHas NOANUCAHO
TaTtapcko-Pycckas LWkona Ne 34"
Mockosckoro PaitoHa .KasaHu
BNAAENEL CEPTUDUKATA
HacblbynnvHa /lnnna AHBapoBHa
AO0/MKHOCTb
[OupekTop LWWKonbl Ne 34
CEPTUDUKAT noanucAH
78A764D88FCDI0BB1F2F52790666E76C  23.10.2023 08:10:40 MCK
noanncb BEPHA
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