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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH MpeaMeTa U
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peajid3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
dbopMHpOBaHUS KyJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAIIbHBIX M MCCJIEAOBATEIBCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00y4aronInuXxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KAapPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpyX AUl MUp»,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX MOTOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAaHWS TP W3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCa0BUi, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OICHUBATh SBJICHUS
OKpPYXaIOILIEr0 MHUpa, MCHOJIb3Ysd 3HAHUS W ONbBIT, MOJIyYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSATh HUX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMIMXCA TIyMaHUCTUYECKUX OTHOUICHMI,
MOHMMAHUSI IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUECKHU
1EeJecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATENIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGuUiIs M HAMPaBIECHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiser 136 gacos: B 8 kimacce — 68 gacos (2
yaca B Hememwo), B 9 xkmacce — 68 wyacoB (2 wyaca B HEHEI0).
Ha 6a3e nentpa «Touka poctay obecrieunBaeTcsl peanusaiusi o0pa3oBaTeIbHbIX
MpOrpaMM  €CTECTBEHHO-HAYYHOM W  TEXHOJOTHMYECKOW  HAIPaBJICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMH 3aKOHOJATEILCTBA B cdepe
oOpazoBanust U ¢ y4€toM pexomeHmanmii denepanbHOro omeparopa y4eOHOTO
npeaMera «XUMUD.



ObpazoBarenbHas mporpaMma Mo3BOJISET HHTETPUPOBATh PeaTU3yeMble MOIXOIbI,
CTPYKTYpPYy U COJIep:KaHHE NpU OpraHu3alui oO0ydeHus XuMuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e JIFo00ro 13 JOCTYIHBIX Y4EOHO-METOAUYECKUX KOMILJIEKCOB

(YMK).
Ucnons3zoBanue obopyaoBanus «Touka poctay npu peanusanuu gaHHor OI1
MIO3BOJISIET co31aTh YCIJIOBHSL:

-7 PACIIUPEHHUs COJAEPKAHUA IIKOJIBHOTO XHUMHUYECKOTO 00pa3oBaHUS;
-7 TIOBBIIIGHWS ~ [MO3HABAaTEIbHOW  AKTUBHOCTH  OOYyYarOIIMXCS B
€CTECTBCHHOHAYIHOU obrnactu;
-7 pa3BUTUA JIMYHOCTH peOEHKa B TMpolecce OOYYCHHS XUMHH, €ro
criocoOHOCTeM, (PopMUpPOBaHUS U  YIOBJIETBOPEHHUS COIMATIBLHO 3HAYUMBIX
UHTEPECOB U NOTPEeOHOCTE;
-ise paboThl ¢ OMApEHHBIMU IIKOJIBHUKAMM, OPTaHM3AIMU WX pPA3BUTHUS B
pa3IMyYHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOU NEATEIBHOCTH.



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAasT aTOMHas Macca.
OTHOcuTEeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMUUYECKHUE SBICHUS. XMMHUECKasd PEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUe ypaBHeHMs. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpaleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3nUecKkux CBOMCTB 00pa3l0oB HEOPTaHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBJICHUM, HAOMI0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB pPAa3fCICHUs] CMECEH: C TMOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBEACHNE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHellne npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnoponx — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue xucimopoaa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTOpuu W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kak pacTtBopuTelib. PacTBOpHI.
HacepileHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpoOZi€ U B KU3HU 4elioBeka. KpyroBopot Boabl B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHnue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUJIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHNE OO0pa3IOB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 METajla IPYTMM W3 PacTBOpa COJIHM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JIUHHONEpuoAHas  (OpMBbI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJiuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenpeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKUCIEHUsI K BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHus, COSUHEHHUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIaoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUH, TEPMOXUMHUUYCCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMHUYeCKOM paBHOBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIGKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cioBUsl MPOTEKAHUST peaKIMid HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOIMAIMU KHCIOT, MICJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME  BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
HKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX coOeIMHEHU S

OOmast xapakTepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE€ CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaMy, HEMEeTaUIaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpPUMEHEHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIMe XJIOpUIbl U UX
Hax0XXJICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUe CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciiota, (QHU3WYECKHE W XUMHUYCCKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIECHHs. A30T, PACIPOCTPAHEHHUE B NPUPOLE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M CHelu(HUuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHHE OKPYKAIOLIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Moaupukanuuu ¢docdopa, pu3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrtepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPacIpoCTpaHeHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA >KUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ CoM, uX (PU3HYECKUEe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCJIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemHueBoi kucinore. CHIMKaThl, UX UCIOJIb30BAHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlne CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJCHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJEHUE MTPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamMu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa M HX CcoeOUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi HAa MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUs, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAHHE  BHUJEOMATEPHAJIOB), U3ydeHUE  MOJeJIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaIbl U UX COeTUHEHUSD.

MeTtasibl M X COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. Meraminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHEe CBOMCTBAa MeTauioB. OO0rue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY ¥ IPOMBIIIJIECHHOCTH.

[I{esmounble MeTauibl: nOJOKeHUe B [leproanueckoi cucTeMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUAB HaTpuss W Kanusa. [IpuMeHeHne 1mEenoYHbIX METALNIOB M UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblius. BaxuHelinue coequHEHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(POTEpPHBIC CBOMCTBAa OKCHJAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbIHS, aJIOMHHUS, [IUHKA, KEJe3a
(I1) u xenesza (III), meau (1), HaGrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpus, KaJlusl U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAKOLIAA cpeaa

BemectBa m Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmuuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAIITNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpadbl, TOPHbBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 1I€JIECO00pa3HOE OTHOIICHHE K TPUPOJIEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, Uil MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO Y4EOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICIYKTHUBHBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PeaklMi — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTraHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IMYHbIE METOJbl W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ Juajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALHUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJTy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAyYHbIE 3HAHUS, YMEHMSI U CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKAMs peakiuil: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJIsSIpHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M WOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh I[OHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHnneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YuCIIO dJIECKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATeIbHOCTH — aHaJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4Y€HHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTarenH, METUIOPAHXK U IPYTHUe).

K xoHIy 00ydeHus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbhIBATh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  AIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIMU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJCHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmysaM, BHUI XUMUYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OobIIME MEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, M0 W3MEHEHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIHN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYI0 W MOJSIPHYIO MaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYJOBaHHEM, a TaKXe IMpaBWwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAlMU MBICITUTEIBHON JEATeTbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumMeHoBaHHue KoanuecTBO 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)

pa3aesioB U TeM KonTposabHubie IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl

MPOrpamMmbl padoThI padoTbI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
bu6mmoreka [IOK
XUMUS — BaKHAasI https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
L1 00J1aCTh €CTECTBO3HAHUSA 3 0 ) https://educont.ru/ https://mob-edu.com/
) Y MPaKTUYECKOU https://www.imumk.ru/ https://foxford.ru/
NEATEILHOCTH YEI0BEKA https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
1o BemecTBa 1 xuMu4eckue 17 1 0 https://educont.ru/ https://mob-edu.com/

' peakuuu https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/

Hroro no pazgeny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe Il HEOPTaHHYECKUX BEIECTB
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837chttps://urok.1c.ru/

1 Boznyx. Kucnopon. 3 0 ’ https://educont.ru/ https://mob-edu.com/

’ TTousaTtue 00 oxcugax https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/

9 Bonopoa.Ilonsitue o 3 0 1 bubnmorexa [JOK

KHUCJIOTax U COJIAX

https://m.edsoo.ru/7f41837chttps://urok.1c.ru/




Bopa. PactBopsl.

https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/

23 ITouarue 06 ocCHOBaHHUIX > https://www.imumk.ru/ https://foxford.ru/
https://www.vaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/
bu6mmoreka [IOK

OCHOBHBIE KIIACCHI https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/

2.4 HEOPraHUYECKUX 10 )

. https://www.imumk.ru/ https://foxford.ru/
COCHHHCHMH https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/
https://urok.1c.ru/ https://educont.ru/ https://mob-

25 KonnuectseHHubie 9 edu.conV/ https://www.imumk.ru/ https://foxford.ru/

' OTHOIICHUS B XUMHUN https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1

3.2

Ilepnonnuecknii 3aK0H U
Ilepunonnueckas cucrema
XUMHYECKHX 3JIEMEHTOB
. . Mennene-ena.
Crpoenue aToma

XUMHYECKASA CBA3b.

N. Menneneea. CTpoeHue aTOMOB.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/

https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/

bu6mmorexa [IOK




OKHUCIIUTENLHO-
BOCCTAHOBUTEIbHBIE
peakiuu

https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/

Hroro no pasaciny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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bubmuorexa [JOK
https://m.edsoo.ru/7f41837chttps://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/
https://www.vaklass.ru/ https://globallab.org/ru/
https://uchi.ru/ https://resh.edu.ru/




9 KUIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM JyekTpoHHbIE (U(PPOBLIE)
Kontpoabusbie IlpakTnueckue
n/n MPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
Ilosropenue u yriybieHne 3HaHUH https://educont.ru/ https://mob-edu.com/
1.1 OCHOBHBIX Pa3/esioB Kypca 8 5 1 0 https://www.imumk.ru/ https://foxford.ru/
KJiacca https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
0 https://educont.ru/ https://mob-edu.com/
1.2 CHOBHbIC gaKOHOMeP Hoct! 4 0 1 https://www.imumk.ru/ https://foxford.ru/
XUMHYECKUX PEAKIUN
https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
DNEeKTpOIMTHYECKAs https://educont.ru/ https://mob-edu.com/
1.3 nucconuanusg. XuMudeckue 8 1 1 https://www.imumk.ru/ https://foxford.ru/
peakuuu B pacTBOpax https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
Hroro no pasaeny 17

Pasnea 2. HemeTausibl 1 X COeIUHEHUSA




OO61as xapakTepucTHKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/

2.1 XHUMHYECKHX 31eMeHTOB VIIA- 4 https://www.imumk.ru/ https://foxford.ru/
rpynmnsl. ['anorensl https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
OO1was XxapakTepuCcTUKa https://educont.ru/ https://mob-edu.com/
2.2 XHMHYECKHX 3JIeMEHTOB VIA- 6 https://www.imumk.ru/ https://foxford.ru/
rpyniel. Cepa u €€ coeAMHEHUS https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
O61mas XapaKTepHUCTHKA https://m.edsoo.ru/7f41a636https://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
XAMHUYECKHX DJIEMEHTOB VA- X
2.3 FpymIEL A0, hocdhop i 1 7 https://www.imumk.ru/ https://foxford.ru/
) ’ https://www.yaklass.ru/
COCMHCHNA https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
bu6nmoreka [JOK
O61ast XapaKTepHCTHKA https://m.edsoo.ru/7f41a636https://urok.1c.ru/
XUMIICCKIX 1eMenTon IVA- https://educo?t.ru/ https://mob-edu.com/
2.4 FpYTIIBL. VIVIEpOs 1 KpeMHHi 11X 8 https://www.imumk.ru/ https://foxford.ru/
) https://www.yaklass.ru/
COCAMHCHHUA https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/
Hroro no pazneny 25

Paszngena 3. MeraJLiibl 41 MX COeIMHEHUA




3.1 OO01me CBOMCTBAa METAJLIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/

39 Baxkneinne MeTalIbl M UX

COCIUHCHUA

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/

https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/

Hroro no pazneny

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

20

41 BemecTBa 1 maTepuansl B KU3HU
) yernoBeKa

Uroro no pazgeny

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636https://urok.1c.ru/
https://educont.ru/ https://mob-edu.com/
https://www.imumk.ru/ https://foxford.ru/

https://www.yaklass.ru/




https://globallab.org/ru/ https://uchi.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3narensctBO «lIpocBemienue»

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Yuebno-meroanueckoe nocooue kK YMK no xumuu I'. E. Pyn3utuca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

bubmmoreka [IOK

https://m.edsoo.ru/7f41837 chttps://urok.1c.ru/
https://educont.ru/

https://mob-edu.com/

https://www.imumk.ru/

https://foxford.ru/

https://www.yaklass.ru/
https://globallab.org/ru/

https://uchi.ru/

https://resh.edu.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 646116746743375933883833707902081325236681597637
Bnageney Makapos AHaTonuit AnekcaHapoBud

OeicTevTened C02.03.2023 no 01.03.2024



http://www.tcpdf.org

		2023-09-20T10:36:51+0500




