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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHSI COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO 001m1ero oopazoBanus, npeacraBieHHbXx B DT'OC OO0, a Takke Ha OCHOBE pabodeii
MPOrpaMMbl BOCIIUTAHUS IIKOJBI M C Y4€TOM KOHIENIHWU TPEenoJaBaHus y4eOHOTO IMpeaMera
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONIUXCSA CPEACTBAMHU Y4EOHOTO MpEeaMeTa, YCTaHAaBIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTHKH Yy4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0O0IIET0 00pa3oBaHMs, a TAKKe TPEOOBaHUI K pe3yabTaTaM 00y4eHHS XHMHU
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWE XMUMHUU CIY)KUT OCHOBOW Il (DOPMHUPOBAHMSI MUPOBO33PEHUsI 00y4aromerocs,
€ro TPEJICTABICHUH O MaTepUAIIbHOM EIMHCTBE MHpA, BAKHYIO POJb HrparT (GopMupyembie
XAMUEH MPECTaBICHHS O B3aMMOTIPEBPALICHHUSIX YHEPTUU U 00 DBOJIOIMU BEUIECTB B MIPUPOJIC,
0 TYTAX pEUIeHHs TI00aTHHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ B (GOPMHUPOBAHKE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH, OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B TIOBCEJIHEBHOM JKU3HM, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT CO CHEeUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIa/JbIBA€T OCHOBBI LEIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYaIOUINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpazoBaHUE
oOyuaromuxcs.

JlanHble HampaBieHHs] B OOy4EeHHH XHUMHH 00€CIeYHBAIOTCS CIenu(PUKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS TEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOi HAYKU XUMUU Ha ONPECIEHHOM dTare € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroUIMMUCS CHCTEMbI MepBOHAYATIBHBIX MOHSATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cofepKaHusl MPOrpaMMbI IO XUMUU c(HOPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCJIEI0BATEIBHOTO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3HU;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3WPOBAHHS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHus B Hayke. M3ydyenue xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu M3ydeHNn XUMHUH TPOUCXOIUT (OPMHPOBAHUE 3HAHWI OCHOB XMMHUYECKOW HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW NESATETHHOCTH YellOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya y4eOHOTO MpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMUYECKMX 3HAHMM — Ba)XKHEHIINUX (aKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sA3bIKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyUCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpPMHUPOBAHUM M PA3BUTUU MMO3HABATEJIBHBIX YMEHUN M UX NIPUMEHEHUU B y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENBCKON AESITEIbHOCTH, OCBOCHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUEe 1, KakK:

— (opMHUPOBAHNE WHTEIUICKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJEHHOCTh OOyUYEHHS Ha CHCTEMaTHYECKOE TNPHUOOIICHHE OOyJalomuXcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  NEATENbHOCTH, HAaydyHbIM  METOJaM  [IO3HAHWUA,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHI[Hi1), UMEIOIINX YHUBEPCAIIbHOE 3HAaUCHUE I Pa3IMYHBIX BUIOB JIESTEIBHOCTH;

— dopmupoBanue ool GyHKINOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YyYCHUH XHUMHUU, MPUMEHATh HUX MpPH pEIIeHHHu MpodiaeM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILLIECHUH, MOHUMAHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 3[0POBBS U OKPYKAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE€ MOTHUBAlMM K OOy4YeHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIISI U HANTPABJIEHHOCTH AAJIbHEUIIETO 00yUeHHUS.

CBSI3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IKOJIBI

Peanmauml BOCIIMTATCJIBbHOI'O ITOTCHIIMAJIa YpOKOB XUMHUHAU (ypOQHOﬁ ACATCIIBHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MAaKCHUMaJbHO JIOMMyCTUMOH  y4eOHOW  Harpysku)
npeaycMaTpUBacT:

- MAKCUMAJIBHOC HCIIOJIb30BAHUC BOCIIMTATCIBbHBIX BOSMO)KHOCTCI\/'I CO,Z[ep)KaHI/I}I yp0KOB
JJIA (bOpMHpOBaHHH y 06y‘laIOH_II/IXC$I pOCCHﬁCKHX TpaLLI/II_[I/IOHHBIX IIYXOBHO-HpaBCTBeHHBIX nu
COL[I/IOKyJ'ILTypHBIX HeHHOCTeﬁ, pOCCHfICKOl"O I/ICTOpI/IHCCKOl‘O CO3HAHUA Ha OCHOBC
I/ICTOpI/I‘{eCKOFO HpOCBeIHeHI/IH; HOI[60p COOTBeTCTByIOH_[ePO CO,Z[ep)KaHI/IH ypOKOB, 3aILaHI/II7I,
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJ'IOB, HpOﬁHGMHBIX CI/ITyaLII/Iﬁ JJIA 06cy)K,[[eHI/II71;



- BKJIFOUEHHUE B COJIEP’)KAHNUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIMTAHUS, UX
y4eT B ONPEEIICHUU BOCIIUTATENIbHBIX 3a/1a4 YPOKOB, 3aHATUI;

- BBIOOp METOJIOB, METOJIMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCHHUTATEIBHOE BO3JCHCTBUE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIMTATEIbHBIM HJAEAJIOM, LENbI0 M 3aJadyaMy BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIMTAHUS; PEAlM3aLUI0 IPUOPUTETA BOCIUTAHUS B
y9e0HOU IeATEITHbHOCTH;

- IPUBJICYEHNE BHUMAHUS 00yJaromMuXcsl K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YpOKax
NPEIMETOB, SBICHUA M COOBITHI, HWHUIMHPOBAHUE OOCYXKIEHHUH, BBICKa3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHHSI K HM3y4aeMbIM COOBITHSIM, SIBIICHUSIM,
JULam;

- IPUMEHEHHWE WHTEPaKTUBHBIX (opM yueOHONH pabOTBl — MHTEJUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX IO3HABATEJIbHYI0 MOTHBAIIMIO, WIPOBBIX METOJUK, AMCKYCCHH, Iarolux
BO3MOXHOCTb HPUOOPECTH OMNBIT BEJAEHMS] KOHCTPYKTUBHOIO JAMAJOra; TpynmnoBO paboThl,
KOTOpasi Y4YUT CTPOUTH OTHOIIEHHUS M JEMCTBOBATh B KOMAaHJE, CIOCOOCTBYET DPAa3BUTHUIO
KPUTHYECKOTO MBIIIJICHHUS;

- TOOYXXJIeHHe OOydJaronuxcs coOJ0/IaTh HOPMBI TIOBEACHHS, MpaBuja OOIIEHUS CO
CBEPCTHUKAMHM U TMEJarorudeckuMM paOOTHHKAMM, COOTBETCTBYIOUIME YKJIaay LIKOJBI,
YCTaHOBJICHUE U TIOJIEPKKY TOOPOKENATEIbHON aTMOC(EPHI;

- OpraHM3allii0 HACTaBHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 0O0YYaIOIIMXCS
HaJl HEYCHEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAOLIEro OOy4JaroUIMMCSl COLMANIbHO 3HAYUMBIA OMBIT COTPYAHHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIMUPOBAHUE U TMOJICPKKY HCCIEIOBATEIbCKON IEeSITENbHOCTH OOy4Yarouuxcs,
IUIAHUPOBAHUE U BBHINOJHEHHE WHIUBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIUTATEIHHOMN
HaIpPaBJIEHHOCTH.

Pe3ynbrarel eauHCcTBa yueOHOM M BOCIUTATENBHOM JEATEIHLHOCTH OTPAKEHbI B paszzelie
paboueil nmporpammbl «JIMUHOCTHBIE PE3ylbTAThl U3YyUEHUS y4eOHOro MpeaMera «XuMus» Ha
YpPOBHE OCHOBHOTO 00IIIETO0 00pa30BaHUSI.

MECTO YYEBHOI'O IIPEAMETA «XUMUSI» B YYEBHOM IIJIAHE

B cucreme o6mero oOpa3oBaHus «XUMUS» SBISETCS O0SM3aTCIBHBIM  Y4€OHBIM
pEeIMETOM, KOTOPBI BXOJAMT B COCTaB MpeaMeTHOH oOnactu «EcTecTBeHHO-HaydHBIC
MPEIMETHI».

Cpoxk ocBoeHus paboueit mporpammsl: 8-9 kinaccel, 2 roga

KonnuecTBo yacoB B yueOHOM IIJ1aHE Ha 3ydeHue npeameta (34 yueOHbIe HEeH )

Kiacc KonnuecTBo yacos B Henemo | KoimuecTBo 4acoB B roj
8 kmacc 2 68
9 kmacc 2 68
Bcero 136




COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBl XUMHYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsipHAst
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue U XUMUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss U e MPHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYyI0H, MpaBujiaMu paboThl B abopaTopuu u mpuEMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHWE W KOHJCHCAIIUS BOJBI) M XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasniokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pe3yNbTaTOB MPOBEACHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHMs] MacChl, CO3/aHue
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nueckue U XMMUYECKHE CBOMCTBA (PEeaKIHKU TOPEHHUS).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TermoBoit >PpPekT XUMHUYECKON peaKIuH, TEPMOXHUMHUYECKHE YpaBHEHHS, 3K30- H
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue BoOIOpoAa B MPHUPOJE,
¢buznyeckue U XuMUYeCcKre CBOWCTBA, MPUMEHEHHUE, CIOCOOBI motydeHus. Kuciaorsl u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranumdecknx coeauHeHuid. Okcunpl. Knaccuduxamuss OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HecoeoOpasyromniue. Homenknatypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3nueckue M XUMHYECKHE CBOMCTBA OCHOBaHuM. I[lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®dusnueckue u XxuMuueckue cBoictBa coseid. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aWMOJECUCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJbl C MeTa/llaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C MeETajUIaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoauyeckasi cucreMa Xumuyeckux dJjiemenros /. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCH(PHUKAUU XUMHUYECKHUX »dieMeHToB. I[lonstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIEC U IIETOYHO3EMENbHbIE METAIUIbI, TaJOreHbl, MHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux saeMeHtoB [[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux saeMeHToB JI. M. Mengeneea. Ilepuoabl u rpynnbl. DU3UUECKUNA CMBICIT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XxumMuueckux 3nemMeHToB [leproauueckoii cucTemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyHaM U MepruoIam.

3nauenue llepronnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

XuMuyeckass  CBSI3b. KoBasnentHas  (mojsipHass M HENOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp okucneHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacCTBOPaMM KHCJOT U WIEJOYEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie ceazu



Peanu3zanus MeXnpeIMeTHbIX CBA3EH MPU U3yYEHUU XMMHH B 8 KJIACCE OCYILECTBIISAETCS
Yepe3 HCIMOJb30BaHME KakK OOIIMX EeCTECTBEHHO--HAYYHBIX TMOHSATHH, TaK U TMOHSITHIA,
ABJIIIOINUXCA CUCTECMHBIMU JIA OTACIBHBIX MPEAMCTOB CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.

OOmire ecTecTBEHHO--HAy4YHBIE TMOHATHSA: HAy4HBIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCHU(UKaIus,  I[EePHOAMYHOCTh,  HAOIIOACHHWE,  DKCIEPUMEHT,
MOJCITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHC.

®usuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUI 3apsi, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIIMYHMHBI, CAWHHUIBLI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakus

[Iepnognueckuit 3akoH. Ilepmonmueckass cucrema XuMH4Yeckux i3ieMmeHtoB J[. M.
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MNEPUOJAOB, Kalaus, KAIbLMS W HX COCJUHEHUN B COOTBETCTBUHM C
ITOJIOKEHHUEM 3JIEMEHTOB B [leprnoanueckoli cucreMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBS3U.

Knaccudukanus m HOMEHKIAaTypa HEOPTraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACcCaM HEOPraHWYECKUX COCIUHEHUH, TCeHETHYECKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XMMHUUYECKUX peaki 0 pa3IndHbIM IpU3HAKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsitue o ckopoctu XUMHUYecKol peakuuu. [loHsTne 006 0OpaTUMBIX U HEOOpPATHMBIX
XMUMHMUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TE€TEpOreHHBIX peakuusax. [lonsatue o
karanuse. IloHsatTe o XxuMmuYeckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMHU, SJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBIECHUE YpPaBHEHUH OKHUCIIHMTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 37ME€KTPOIUTUUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPONUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M [HCCOLMALIMM BEUIECTB C pPa3JIMYHBIMM BHJAMU XUMUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCIIOBUS NPOTEKAaHUS PEeaKUuil HOHHOrO OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNA 00 DSJIEKTPOJIMTHUECKOW naucconuanuy. KayecTBeHHBIE peakIMM Ha HOHBIL.
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHMYECKON pEeakUMu OT BO3JEHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKaHMs peakluil MOHHOro obMeHa (oOpa3zoBaHME



ocajJKa, BBIJCTCHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peakiuu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C TOMOUIbI0 KAaYEeCTBEHHBIX pPEaKIMid Ha HOHBHI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOHCTBA Ha IpHUMeEpe Xjopa (B3aMMOJCIHCTBHE C METaUIaMH, HEMETaJUIaMH,
miesnioyamu).  Xjopoojopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OObmass xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOE€HHOCTH CTpPOEHUsI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojiopon, cTpoeHue, (U3MYECKHEe M XUMHUUYECKHe CBOMCTBAa. OKCHUIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme Kak NpPEeACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHUE peakluy,
JeXallue B OCHOBE IMPOMBIIIJIEHHOTO CHoco0a MONy4yeHUs cepHOM KucinoTel. [IpuMeHenue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalollel cpeJbl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOMCTBa, Moxy4YeHue u npumeHeHue. Com aMMOHHUS, UX (HU3HUECKUE U XUMHYECKHUE CBOWCTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkne W XHUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoap3oBaHue HUTPATOB M COJIEM aMMOHHMS B KaueCTBE MHUHEPAJIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
dbocdopa, busndyeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mras xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. YTJepo/i, aJUIOTPOINHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBsi3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yIriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJ, TIJIMIEPHH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, HMPUPOAHBIM ra3, HedTb), MPOAYKTHI HMX HNepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCcKUX U HEOPraHMUECKUX COEMHEHUH.

Kpemuuii, ero ¢usnuyeckne M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U TPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u



KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiime
CTPOMTENbHBIE MaTepHajbl: KEpaMUKa, CTEKI0, LEMEeHT, OeToH, xene300eToH. I[Ipobmembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI, TPOBEICHUE
KAaueCTBEHHBIX pPEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAau€CTBEHHOU peakuMM Ha cynb(arT-uoH U HaONIO/IeHuE MpHU3HaKa e
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yr00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuMid Ha HOH aMMOHHA U ¢ocpaT-uoH M H3YUYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaIepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJCcopOIMu PacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIJIMKAaT-HOHbl W W3Y4YEHHE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHHE C MPOAYyKLUHEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAIUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjiocxxeHud B [lepuoanueckoit cucreme xumuueckux snemenToB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckas CBA3b M METAJIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydyeHus mMeTawioB. [loHsTHEe 0 KOPPO3UM METaLIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsle MeTauIbl: MOJOKeHUE B [lepuoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenpneneeBa, CTpO€HUE UX aTOMOB, HaXxOKJAEHUE B npupojae. Puznueckrue U XUMUYECKUe
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[[lenouHo3emenbHbIE METAUIbl MAarHui W Kajblui: moJiokeHue B [lepmoanueckoii
cucteMe xumudeckux snemeHToB [[. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXICHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelmme coequHeHUus
KanpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nonoxxenue B Ilepmoamnueckoil cucrteme xummyeckux snemeHToB [ U.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m sxemesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMd METasIOB M CIUJIABOB, MX (DU3MYECKUMHU CBONCTBAMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs U HATpUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE



BUJIEOMATEPUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS >Kejie3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaOnroeHne U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATpus,
KaJdus ¥ Kaiblus (BO3MOXHO HCHOJIB30BAHUE BUICOMATEPUAIOB), HCCIEOBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemectBa u MaTepuaibl B IOBCEAHEBHOM )KM3HU Yell0OBEKa. be3onacHoe UCIoIb30BaHKE
BEIIECTB M XHMHYECKUX peakiuil B ObITy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XuUMHYeCKOoe  3arpsA3HEHHE  OKpyXKarouleil  cpenpl  (TpenenbHas — JIOIMyCTHMast
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn 5KOJI0TUUECKUX TPOOIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MpHU U3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaK U TOHSATHI,
SIBJISIFOILIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE TMOHATUSA: HAy4dHbIM (akT, rUmores3a, 3aKOH, TEOPHs,
aHaJlM3,  CHHTE3,  KilacCUpHUKanus,  IMEePUOAUYHOCTb,  HAOJIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®usuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUH 3apsi, M[POBOJHHMKH, MOJYIPOBOJHUKH,
IUDIIEKTPUKH, (POTOIJIEMEHT, BEIECTBO, TeJl0, 00bEM, arperarHoe COCTOSTHHE BEIIeCcTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: gorocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATbHBIC yI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TMOPOJIbI, IOJIE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3YNbTaThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO oOImiero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COIMOKYIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOTIO3HAHNUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE Pe3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYpHOMY, HCTOPUYECKOMY H
HAyYHOMY HACIICII0, TIOHMUMAaHUS 3HAYCHUS XUMHYECKOW HAyKd B JKU3HH COBPEMEHHOTO
oOrmiecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MH(pOpManuel O MEepefoBhIX JOCTIKEHHUIX U
OTKPBITUSIX MHUPOBOW M OTEYECTBEHHOW XWMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUpPA B OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMMAIBHBIX HOPMax W MPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOH  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOi COBMECTHON JEATENILHOCTH MPHU BBIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a]1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEICHHE M TMOCTYNIKH CBOMX TOBapHIIEH C IO3WIUU HPAaBCTBEHHBIX M
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  IPEJCTaBICHHS O BEIIECTBE M  XMUMHUYECKOW  peaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHMUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeACTaBIeHHsS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHUBBI, HANpPaBJICHHbIE HA MOJYYCHHWE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB U SIBJICHHWH, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M MCCIENOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME LEHHOCTH JKHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0pOBbI 00pa3 >KW3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpPEeHHs), HEOOXOJAUMOCTH COOIIOAECHUS
IpaBUi 0€30MaCHOCTU IPHU OOpalleHMH C XUMHUYECKUMH BEIeCTBAaMHU B OBITY U peaabHOU
KHU3HU;

5) TpyA0BOTr0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3yUeHHIO Mpodeccuil U Tpya pa3IuyHOro poja, yBaKeHUE
K TpyAy M pe3yiabTaTaM TpYyJIOBOH JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE NPUMEHEHHUS
NPEeIMETHBIX 3HAaHUM 1O XWMHUHU, OCO3HAHHBIM BBHIOOP MHIMBHUIYAIbHON TPACKTOPHH
NPOJIOJDKEHUsT 00pa3oBaHUsl C YY4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMH,



0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh a/IallTUPOBATHCA B IPOPECCHOHATIBHOI cpere;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKH 1€JIeCO00pa3HOe OTHOIIECHHE K IPUPOIe KaK HCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UUYECKOMY U IICHUXMYECKOMY 370pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe C BEILIECTBAMHU,
a TAaK)KE€ B CUTYalMsIX, YITPOXKAIOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH MPHUMEHATh 3HAHUS, MOJy4aeMble NPU H3YyYCHUH XUMHH, JJISI PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl OBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MPoOJieM U MyTed X pelieHUs
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B COCTaBC MCTaHpeﬂMCTHBIX pCSYJ'II)TaTOB BBIACIIAOT 3HAYUMBIC JIsA q)OpMI/IpOBaHI/Iﬂ
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MPOIIECC, IKCMIEPUMEHT U JIPYToe€.), KOTOPBIE MCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIsTUBHBIE), KOTOpbIe obOecrneunBaroT (HOPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU NEeATeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBrble Jornvyeckue aelicTBUSA:

YMEHHUSI HCIIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TIPH OCBOCHUM 3HAHMM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACISATH HMX XapaKTepHbIE TPHU3HAKH,
YCTaHABJIUBATh B3aMMOCBS3b C IPYTUMHU TMOHSTHUSIMHM), UCTIOJIL30BATh MOHATHS JJIs1 OOBSICHEHUS
OT/ACIBHBIX (PAKTOB W SBJICHUW, BHIOMpPATh OCHOBAHHUS M KPHUTCPUH ISl KiIacCHUpUKAIIIH
XUMHUYECKUX BEIICCTB M XMMUUYECKUX PEaKIIMii, YCTaHABIUBATh MPUUNHHO-CIICICTBCHHBIC CBSI3H
MEXy 00BEKTaMH U3YYCHHUsI, CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTyKTUBHEIE,
10 aHAJIOTHH ), JIeJIaTh BBIBOBI U 3aKIIFOUCHHS;

yMEHHUE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATHS (IIPEAMETHBIC U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIb3yeMble B XHUMHH, MPEoOpPa30OBHIBATH IIHPOKO
MPUMEHSIEMbIC B XHUMHH MOJICJIbHBIC MPEACTABICHUS — XUMHYECKUIN 3HAK (CUMBOJI JJIEMEHTA),
xuMudeckas (opmyiJa W ypaBHECHHE XHMHUYECKOW pEaKIMdu — TMPU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 337a4, C Yy4ETOM OSTUX MOJEIBHBIX MPEACTaBICHUI BBIABIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBSI3H H
MIPOTUBOPEYUS B U3y4aEMBIX MPOIECCAX U SIBICHUSAX.

Ba3oBble ncciaenoBarebCcKHe AeHCTBHS .

YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHHS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

npuoOpeTeHne OmbITa MO IIAHUPOBAHUIO, OPraHU3allMd W TPOBEJICHHUIO YUYEHUYECKHX
AKCMEPUMEHTOB, YMEHHE HAOMIOIaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €TI0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIMIO PaA3THUHBIX
BUJIOB U (OpPM TPEJICTABICHUS, TMOJYy4aeMYyI0 M3 Pa3HbIX HUCTOYHUKOB (HAYYHO-MOMYJSpHAs
TUTepaTypa XHUMHYECKOTO COJEpXKaHWs, CIpaBOYHbIE TMocoOus, pecypcel WHTepHeTa),
KPUTHUYECKH OIEHUBATH IPOTHBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(DOPMAIHIO;



yMEHUE MPUMEHSAThH Pa3IUYHbIE METOAbI M 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOpMAINH U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPeNICIEHHOTO THITA, MPHOOPETEHHE ONbITAa B O00JIACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIIMK W WILIIOCTPUPOBATH pEHIAeMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIOJIb30BaTh M aHAIM3MPOBATH B Mpolecce Y4eOHOH M HMCCIeq0BaTeNbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHUKaTHBHBbIE YHUBepCAJIbHbIE YUeOHbIe JeiicTBUA:

yMEHHs 3a7aBaTh BOINpPOCHl (B XOJe aAuajora W (WiIM) IUCKYCCHUH) MO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHHUSI TPEICTABIATh TOJYYEeHHBIE pPE3YyJIbTaThl IMO3HABATEILHON JESATEIHHOCTH B
YCTHBIX U MMHCbMEHHBIX TEKCTaX; JIENaTh MPE3ECHTALNIO Pe3yIbTaTOB BBHITIOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOMN U
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE Yd&éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, ONIpeesieHIe KPUTEPUEB 10 OIEHKE KauyecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENILHO ONPEAETATh LEeNH AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBHIOMPATH
Haubonee d(pdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpHU
BBITIOJIHEHUM 3aJaHuil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAaHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[CHUBATh COOTBETCTBHUE MOJTYYEHHOIO pPe3yibTaTa 3asBICHHON IENH,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0O0S3aTEIILHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW pabouell MporpamMMmol, BBIJCISAIOT: OCBOCHHBIE OO0ydYalOIIUMUCS
Hay4yHbI€ 3HAHUS, YMEHHs U CIIOCOOBI JCWUCTBUI, crenuduyecKkue Uisi MpeaMeTHOW olnactu
«XUMHS», BHUABI JIEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHUA, €ro HHTEpHpeTalu,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYAIIHIX.

K xonmy o0ydenus B 8 kijacce mpeaMeTHbIE pe3ylnbTaThl Ha 0a30BOM ypoBHE OyIyT
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIOUINXCS YMEHHI:

® pAaCKpBIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3JeMEHTa B COECIUHEHHUH, MOJSIPHBIA O00BEM,
OKCHJ, KACJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMHUYECKas
peakiusi, Kiaccu(UKalMs PEeakuil: peaklud COEIUHEHUS, PEaKIUU pas3NoKEHUs, peakluu
3aMeIIeHNUs], peakuu 0OMeHa, 3K30- M SHJ0TEPMUYECKUE peaKIMy, TeroBoi 3¢ddekT peakium,
AP0 aToMa, dJIEKTPOHHBIN €0 aroMa, aTOMHas OpOUTalb, paANyC aTOMa, XUMUYECKasi CBS3b,
MOJIIpHAsi M HeMoJIApHasi KOBaJICHTHAs CBSI3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBasi 10J1s BellecTBa (MIPOLEHTHAs! KOHIIEHTpallKs) B pacTBOPE;

® MJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TMOHATHA U NPHUMEHATH ITH
MOHATHUS MPU ONUCAHUU BEILECTB U UX NPEBPAILCHUI;



® JCMOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JMJIsi COCTaBlieHUS (OpMyNl BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

® OMpeesATh BAaJCHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHBb
OKHUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAIIEHKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COeauHEHUW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W HOHHAas) B
HEOPraHUYECKUX COCAMHCHUSX;

e packpbiBaTh cMmbIch Ilepuoanueckoro 3akona /[. MI. MenaeneeBa: n1eMOHCTPUPOBATh
MMOHUMAaHHE TTEPUOANIECKON 3aBUCMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT UX TOJIOKEHUS B
[lepuoanueckoit cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJICKYJISIPHOTO y4€HHUs, 3aK0OHa ABOTaIpoO;

® ONUCHIBATh M XapakTepu3oBaTh TabmuuHyr0 Qopmy Ilepuoamdeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHUS «TJIaBHas moarpynmna (A-Tpymnmna)» U «moOouHas
noarpynna (b-rpymmna)», Maneie u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbIE
umMerotcst B Tabmuie «llepuoauueckas cucrema xumuueckux snemeHtoB /. 1. MennaeneeBa» c
YUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMMHMUYECKHX AJIEMEHTOB (COCTaB M 3apsia
sipa, o0IIee YMCIIo SJIEKTPOHOB M PACTIPEICIICHHE UX TI0 SJIEKTPOHHBIM CIIOSIM);

e KiaccH(PUIIMPOBATh XUMUYECKUE DIIEMEHTHI, HECOPTaHNYECKUE BEIIECTBA, XUMUUICCKUE
peaxuu (1Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEIUIOBOMY YPPEKTY);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIAaCCOB, TIOJTBEPXJasi OMUCAHUE MPUMEPAMU MOJICKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINH;

® IIPOTHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;

® BBHIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHYECKOTO AJIeMEHTa o (hopMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOM peaKkinuu;

® TPUMEHSATH OCHOBHBIE ONEpPALMU MBICIUTEIbHOW AEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHEe, O0000IIeHHe, CHUCTEMAaTU3aINio, KIAaCCU(UKAIMIO, BBISBICHWE IPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — Ui W3Y4YeHHUS CBOWCTB BEIIECTB W XHUMHYECKUX peaKIui,
€CTECTBEHHO-HAY4YHbIE METOJbl IMO3HAHUS — HAOIIOJCHUE, HW3MEpEeHUe, MOJECIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

e cCle[IOBaTh MpaBUiaM T[OJb30BAaHUS XUMHUYECKOM TMOCyno u 1abopaTopHBIM
obopynoBaHueM, a Takke IMpaBuWiIaM OOpalIEeHHs] C BElIECTBAMH B COOTBETCTBHH C
MHCTPYKUMSMU [0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYEHHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C
ompenenéHHOM MaccoBOM J0Jeil pacTBOPEHHOTO BEUIECTBAa, IUIAHUPOBATH U IMPOBOJIUTH
XMUMHYECKHE SKCIIEPUMEHTHI MO PACHO3HABAHHIO PACTBOPOB IIENOYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHosTaaern, METUIOPaHK U IPYTHE).

K xoHiy oOyueHus B 9 kJiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE OyayT
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKUX MOHITUN: XMMHUYECKHH 3JI€MEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AaHUOH, IIPOCTOE€ BEUIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas PpEaKlMs, XUMHUYECKas CBS3b,
TEIUIOBON (P EKT peakinu, MOJb, MOJIIPHBIN 00BEM, pacTBOP, HIMEKTPOJIUTHI, HEATEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALMS, PEAaKIUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTuMble M HEOOpaTHUMbIE pPEaKLHH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKHCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAaHOBJEHUE, aAJUIOTPOIHS,
aM(pOTEepPHOCTh, XUMHUECKasi CBSA3b (KOBAJCHTHAs, MOHHAs, METAJNIMUECcKas), KpHUCTaIJIMUecKas
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuH, MpeneiabHO
nonycrumMas koHueHnTpanus [1/IK Bemectsa;



® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSITHH W HPUMEHSTH 3TU
MOHSATHUS MPU OMMCAHUU BELIECTB U UX MPEBpAICHUN;

® JCMOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JMJIsi COCTaBlieHUS (OpMyNl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHI;

® ONpeAesATh BaJEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX OJEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEHIECTB K ONPENEIEHHOMY KIACCy
COCIMHEHUH N0 (opMyJiaM, BUJ XMMHUYECKOU CBSI3M (KOBAJCHTHAsl, MOHHAS, METALTNYECKAs) B
HEOPraHWYECKUX COCJAMHCHUSAX, 3apsij HMOHA 10 XUMHUYECKOW (opMmyle, xXapakTep Cpeabl B
BOJIHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAUIMYECKOM  PEImIETKH
KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepuognueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHWMAaHME: OMHCHIBATh M XapaKTepu30oBaTh TabmuuHyw Gopmy [lepuoaudeckoit cucreMbl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymnma)» U «moOouHas
noarpynna (b-rpymmna)», maneie u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbHIE
MMEIOTCSI B TIEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjpa, 00IIee YUCIIO IEKTPOHOB U paclpeielieHue uxX
10 AJIEKTPOHHBIM CJI05IM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHN CBOWCTB JIEMEHTOB
Y UX COCIUMHEHUU B TIpe/esiaX MaJbIX MEPHOJIOB M TJIABHBIX MOATPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

e KiIaccH(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHNYECKUE BEIIECTBA, XUMUUICCKUE
peaknuu (1Mo YHCIIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY () deKTy, mo
W3MEHEHUIO CTETICHEW OKHUCIICHHSI XUMUUYECKHUX DJIEMEHTOB);

® XapakTepu3oBaTh (OMHCHIBaTh) OOMME W CHEMUPUICCKHE XHMHUYECKHE CBOMCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEPKIasi ONMKCAHUE MPUMEPAMHU MOJEKYISIPHBIX U MOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XMMUUYECKUX PEAKIIMI;

® COCTaBJISATh YPABHEHUSA AJIEKTPOIUTUYECKON JUCCOMALIMU KUCIIOT, IIEI0Ye U COJIeH,
MOJIHBIE M COKpalIéHHbIE ypaBHEHHUS peakuil HOHHOrO OOMEHa, ypaBHEHHUS peaklui,
MOATBEPKAIOLIUX CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXIY BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

® DpAacKphIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

® IIPOrHO3MPOBATHh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3ZMOKXHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

® BBHIUUCIATH OTHOCUTEIBFHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOTO AJIeMEHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e coOnrofaTh TMpaBWia MOJNB30BAaHHUS XMMHUYECKOHW TMOCYIOoM U  JabopaTopHBIM
o0opynoBaHueM, a TakKe MpaBuiia 0OpallleHUs C BeIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIOJHEHUIO JaOOPATOPHBIX XHMHUYECKHUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

® [IPOBOJIUTH PEAKINU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3jJMYHbIX BEUIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI M HMOHBl HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHIe, CHCTEMATH3AIUIO, BRISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H — s
M3Yy4YEHUsl CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METObI MO3HAHMS
— HabmIoZIeHNe, U3MEpEHUE, MOICTTUPOBAHNE, SKCTIEPUMEHT (PEANIbHBIN U MBICIICHHBIN).
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