MHNHACTEPCTBO ITPOCBEINEHHA POCCHIHCKON ®EAEPAITHH
Munncreperso obpazopanus Bearoponckoii 06aacru
1lleGerxnnexuii ropoackoii oKpyr

MBOY «I'padosckas COII»
: PACCMOTPEHO COTJTACOBAHO VYTBEPAKIAIO
Mpeneesarens MC 3aM. aEpeKIOpa ol
Kprfixosa O.B.
Iporoxon Mo 01 ot Kpxdfixona O.B.
22.08.2024 r. 22.08.2024 r.
®
PABOYASI TTIPOI'PAMMA
(1D 5280938)

yuebHoro upeamera «Xumns. basosuiii ypopeHn»

Jans obyuarompxes 8§ — 9 KIaccoB

(‘z

T'padosra 2024




IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @enepanun.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU YYEOHOTO IpPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIEp)KaHKe, MPETyCMaTPUBACT paclpelielieHue ero Mo KilaccaM |
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJie W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUN O MaTePUAITEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyeMble XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHIECKON O€30ITaCHOCTH, MPOOIIEM 37]paBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH ISl caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI IMYHOCTH, €€ 00miel 1 GyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW ~ y4eOHOW  JEATENBHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATeIbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IUIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUHU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIIIXCs;

crocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4eOHOrO mpeAMeTa, KOTOPBIN SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydeHuro. CopepkaHHe CKIIAQABIBACTCA M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMHW Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUHN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /1. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;



— MPE/ICTaBICHUH 00 NEKTPOITUTUYECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIPyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOIO IPUMEHEHHU S U MIOJIyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnHn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NIEATEIHHOCTH YeIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAaHUH — BaXHEUIHMX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKd, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHWMSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHHH W WX TPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AEATeIbHOCTH, OCBOCHHUU MPAaBHII O€30MacHOr0
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY HPUHATHIO PEIICHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
Yyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MTOBCEHEBHOM KM3HU U TPYAOBOM JeSITENLHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi 'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWM JJisi BBIPAOOTKU SKOJOTHYECKU II€JIeCOO0Pa3HOr0 MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpesbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO11ee 4ncio 4acoB, OTBEAEHHBIX I M3y4€HHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMUU B KWU3HM YeEJIOBEKa. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYeCKrue ypaBHeHUsA. Kimaccupukanus XUMHUYECKUX PeaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOparenus ¢ JabopaTOpHBIM OOOPYIOBAHHEM, M3YYCHHE WM OINHUCAHHE (PU3NUECKHX CBOMNCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HaOII0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau menu (1), m3ydeHme cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moenel MOJIeKy (IapoCTeP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl TMOJIydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHU. TOMIUBO: Yroidb M MeETaH. 3arps3HEHHe BO3JyXa, YCHIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

MonspHblii 00bEM ra30B. PacuéTsl 10 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpoOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucnot. Homenknatypa kucinor. OU3NUECKUE U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

['enernueckas cBsA3b MEXKIY KJacCaMHU HEOPTraHUUECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOM0IeHHEe 00pa3IlloB BEIIECTB KOJIMUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUAJIOB), UCCIEN0BaHHe OOpa3l0B HEOPraHMUYECKUX BEUIECTB Pa3IUYHBIX KIIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3alui, MOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaeseeBa. CtpoeHne aToMOB. XUMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yoT aM(OTEPHbBIE OKCH/IBI U THIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MengeneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JE€MEHTa IO €ro IOJOKEHHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U nipakTuku. J[. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJICHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Mestcnpeomemmuoie céazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XUMUHU B § Kiacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, TUmorTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: ¢dotocunres, nprxanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHU CBOWCTB XHMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblMsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHUYECKOM CBSI3U. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHWYECKUX COCIWHEHUMH, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XuMHU4eCKUX peakiUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUsSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4acTHIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o XuMH4eckoM paBHOBecHH. DakTOpbl, BIMAIOIIME HAa CKOPOCTb
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBlICHHME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINNEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI NMPOTEKAHUS peaklMil MOHHOIO OOMEHa, HOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
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OTIBITOB, WJTIOCTPUPYIOUINX IMPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJCTICHHE Tra3a, oO0pa3oBaHHME BOJBI), OIBITOB, HUTIOCTPUPYIOMIMX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peaklul pasiokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3aa4.

HemeTaibl U X cOeTUHEHUS

OOmiass xapakTepucTukKa TajnoreHoB. OCOOEHHOCTH CTpPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBogopod. ComsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOICTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKAE PEaKIHy,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CII0CO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOl KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

O6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOICTBa, Moyy4yeHue u npumeHeHne. Coam aMMOHUSA, UX GU3NYECKUE U XUMHUYECKHE CBOICTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uMvYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XuMu4eckoe 3arpsi3sHEHHE OKpYXKarollel cpebl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0EMOB). Docdop, amioTponHble MOAUPHUKAIIII
dbocdopa, busmdyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOICTBa, mosiyueHue. Mcmomb3oBanue ¢ocdaroB B KayecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIEepo/i, alUIOTPOIHbIE MOIU(DUKAIINU, PACTIPOCTPAHEHHE B
npupoje, puanveckre u XuMHUEcKue cBorcTBa. Ancopouusa. KpyroBopoT yriepona B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00ATbHOTO MOTEIUICHHs KJIMMAaTa, MapHUKOBBIA 3QQeKT. YroibHas KUCIOTa U e
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(Tb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX pOJIb B OBITY M MPOMBINIIEHHOCTH. [ToHATHE 0 OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepuallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, TNOJyYeHHE M IPUMEHEHHE.
Coenunenuss kpemHuss B npupone. OOmme mpencrtaBieHus o0 oxcuae kpemuus (I1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BAHMS CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaromme (U3NIECKUe U XMUMUYECKHE CBOWCTBA TaJIOTEHOB M HUX COCJMHEHUHN (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C 0OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasoB), HaONIOJEHHE Tmpolecca OOyriWBaHUs caxapa ToJ  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH U HaONlo/leHue IMpHU3HaKa eé
MPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M UX COECIUHEHMM
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMH a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTUBOTrasa, MoJydeHHe, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWIMKAaT-MOHbl M W3Y4YEHHE [PU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM IMPOMBIIJIEHHOCTH, PEUICHUE SKCIIEPUMEHTANbHBIX 3a/1a4d 1o TeMe «BakHelmne
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxxeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerayuMueckass CBS3b M METAJUIMYECKas KPHUCTAIIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpsHKeHUH MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl (CTaib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX AJIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
LIEJOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne U1 XMMUYECKUE CBOMCTBA MarHus M Kajblusd. BaxHelnme coequHeHus
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYECKUX sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxoKJeHUe B npupone. Pusndyeckrue U XUMUYECKHE CBONCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO MCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHCIIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUSA
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aJIIOMUHUS, LUHKa, xene3a (I1) u xenesza
(11, memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMHUYECKMX peakiuuii B ObITy. [lepBas momomib Npu XHMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (IpeeibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaoB (CTEKIIO, CIJIaBbl METAJUIOB, IOJUMEPHbIE MaTEPHAIIBI).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexnpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIEeCTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATH,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOAUYHOCTb,  HAOJIOZAECHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT U1, MaTepUAIIBI.

@uspka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (DU3MYECKHE BEJIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, INTATECIILHBIC BEILECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMHUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON IESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIMU B OOIIECTBE MPABMWIAMH M HOPMAaMHU TOBEACHUS H
CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIBITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAILMEH O MEPeOBBIX JOCTHKECHHUAX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIpOIlecCe ITOH ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHUSI MOCIIECTBUH MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY ISt
NOHUMAHUS  CYIIHOCTH HAy4YHOW KAapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NPHPOIbI, B3aUMOCBA3AX UYEJIIOBEKAa C MPHPOTHOM Cpeloid, 0 poiH
XUMUH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJICHHWM, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHMIO, JIOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbI 00pa3 JKW3HU, OCO3HAHUE IMOCIEICTBUI M HENpUSATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) TpyA0BOro BoCIUTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii u Tpyaa pa3iudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPAeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€71€cO000pa3HOe OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUIl OE30IACHOT0O MOBEJAEHUS IPU paboTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEAOi, JJIsl TOBBIIIECHUS] YPOBHS 3KOJIOT HUECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeiMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU /1€ TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeX1y 0ObEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1€yKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, IPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKK H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMIPOCHI B KAu€CTBE MHCTPYMEHTA IMO3HAHMS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMbIX CYXKJICHU;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HaOMI0AATh 32 X010M IpoIiecca, CAMOCTOSTENLHO TPOrHO3UPOBATh €T0
pe3ynbTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:

11



YMEHHE BBIOMPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3INIHBIX BUIOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSATH Pa3IMYHBIE METOJIBI M 3alPOCHI TIPU MMOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHCHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpOU aKTUBHOTO HMCIIOJIH30BAHMS PA3TMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJB30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W HMCCIenoBaTeIbCKOU
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/aBaTh BOIpPOCHl (B XoJe Juajora W (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
¥ TIHCBMEHHBIX TEKCTaxX; JeNlaTh TPE3ECHTAINI0 PE3YJbTaTOB BBHIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON AESITETbHOCTH MPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuyéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosnee d(pdexTuBHBIC CHOCOOBI  pemieHWs Y4eOHBIX W IMO3HABATENIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI Mpu
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUU 3aJaHUIA.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTEIbHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOyyarouMMuUCsl Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JEWCTBUH, chenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyueHnus B 8 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® DaCKpBIBaTh CMBIC OCHOBHBIX XHMHUYECKHX IMOHSATHIH: aTOM, MOJIEKyJda, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBa, MOIIb,
MOJISIpHAsi Macca, MaccoBasi JIOJsl XUMUYECKOTO 3JEMEHTa B COEAMHEHUHU, MOJSPHBIA 00BEM,
OKCHJI, KACJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKast
peakiusi, Kiaccu(UKAIMs PEaKIuil: peaklud COCIUHEHUS, PEaKIMU Pas3NoKEHUs, peakluu
3aMeIIeHHUs], peakuu 0OMeHa, 3K30- M SHJ0TEPMUUECKHE peaKIny, TeIoBoi 3ddekT peakium,
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AP0 aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTAllb, paNyC aToMa, XMMHUYECKas CBS3b,
IOJISIpHAsl M HENOJISIpHAsl KOBAJIEHTHasl CBsI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBas J10J1s1 BELECTBA (MIPOLIEHTHAs! KOHLIEHTpAlMsl) B pacTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX TOHSITHH W MPUMEHSTH 3TH
MOHSATHUS MPU ONMUCAHUU BEUIECTB U UX MPEBpAICHUN;

® IICII0JIb30BATh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBiIeHUS (OpMyJ BEILECTB M
YpPaBHEHUN XUMHYECKUX PEAKIINI;

® OIIPEJENIATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTEIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIC)KHOCTD BEIIECTB K ONpPEACIEHHOMY
KJIacCy COCAWHCHHA 1o (opMysiaM, BHUJ XUMHYECKOW CBSI3M (KOBAJCHTHAsT W HOHHAs) B
HEOPraHUYECKUX COCAMHECHUSX;

e packpbiBaTh cMbIci llepmoamueckoro 3akona /[[. M. MenpaeneeBa: Ne€MOHCTPpHPOBATH
MMOHUMAaHHE NEePUOIUYECKON 3aBUCMOCTH CBOIMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHUS MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOrajipo;

®ONUCHIBATh M XapakTepu3oBaTh TabmuuHyo @opmy Ilepuoanueckoil cucremsl
XMUMHMUYECKUX AJIEMEHTOB: paziiMyaTh MOHATUS «TJlaBHas nmoArpynna (A-rpymma)» U «1mobouHas
noarpynna (b-rpymma)», Maneie u OosiblIME MEPUOABI, COOTHOCHUTH 00O3HAYEHHS, KOTOpPbIE
nmMmeroTcst B Tabmuie «llepuoaumueckas cucrema xuMmudeckux snemeHToB [ 1. MenneneeBa» ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMUYECKUX AJIEMEHTOB (COCTaB M 3apsn
sJipa, 00111ee YNUCII0 AIEKTPOHOB U PACIIPeIeTICHHE UX 110 3JIEKTPOHHBIM CIIOSIM);

® KJITaCCU(PUIIMPOBATh XUMHYECKHUE 3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMUMHUYECKHE
peaxuu (1Mo YUCIy M COCTaBY YYaCTBYIOUIUX B PEaKI[MH BEIIECTB, IO TEIULIOBOMY IPEKTY);

® XapaKTePU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TOJTBEPKJasi OMHCAHHE NMPUMEPAMU MOJIEKYISPHBIX ypaBHEHUH COOTBETCTBYIOIIHUX
XUMHUUYECKUX PEAKIINH;

® [I[POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHUI B Pa3INYHBIX YCIOBUSX;

® BHIYKCIISATE OTHOCUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEeHTa o (hopMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKInu;

® [I[PUMEHSITh OCHOBHBIE OIEpallMi MBICIUTEILHON AESITeTbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, O000O0IIeHHe, CHCTEMaTH3alluio, KJIAcCU(UKALMIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUISI U3y4EHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUi, ECTECTBEHHO-
Hay4yHble METOJbl TO3HAHWS — HaONIOJIeHUEe, H3MEpeHUe, MOJAETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

eCle0OBaTh IMpaBWJIaM I[IOJIb30BAHMUSI XUMHUYECKOW TMOCYJOM H  JIabopaTOpPHBIM
obopynoBaHueM, a Takke IMpaBWiIaM OOpaIlIeHHs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSMU IO BBINOJHEHUIO Ja00PATOPHBIX XHMHUYECKHUX OIBITOB IO TMOJIYYCHHIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C
ompenenéHHON MaccoBOM J0Jeil pacTBOPEHHOTO BEUIECTBAa, IUIAHUPOBATH U IMPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIENIOYEH U KUCIOT € MOMOIIBIO
WHIUKATOPOB (J1akMyc, heHondranent, MEeTUIIOPaHXK U APYTHeE).

K xoniy oOydyenust B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® DaCKpBhIBAaTh CMBICJ OCHOBHBIX XMMHMUYECKHX MMOHATUM: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, IIPOCTO€ BEIECTBO, CII0)KHOE BEIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHMS, XUMUYECKas peaklus, XHMHYECKas CBS3b,
TETUIOBOM APQPEKT peakinu, MOJib, MOJIIPHBIA 00BEM, PacTBOP, AIIEKTPOIUTHI, HEDIEKTPOIUTHI,

13



ANIEKTPOJIUTUYECCKAS JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIe W HEOOpPATUMBIC PEAKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE
peakluy, OKHCIUTENb, BOCCTAHOBHUTENb, OKHUCIECHHE U BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTh, XUMUYECKAsI CBS3b (KOBAJIICHTHAs, MOHHAS, METAILNINYECKAsl), KPUCTAJUTHYECKAsI
pemeéTka, KOppO3Usi METauIOB, CIUIABbI, CKOPOCTb XUMHUYECKOW peakKlHMH, MpeaesIbHO
nonycrumas konuentpanus [1JIK Bemecta;

® JUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMUYECKUX TOHSITHH W MPUMEHSTH OITH
TIOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHU;

® 1ICII0JIb30BATh XUMHUYCCKYI0O CHMBOJIMKY JUI COCTaBlIeHUS (OpMyJ BEIIECTB W
YpPaBHEHUN XUMHYECKUX PEAKIINI;

® OTIPECIIATh BaJICHTHOCTh U CTETICHh OKUCIIEHUSI XUMHUUECKHUX 2JIEMEHTOB B COSIMHEHUSX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIWHEHUM IO
dbopmynam, BUJ XUMAYECKON CBSI3M (KOBAJIEHTHAsI, HOHHAS, METAJUTMYECKasi) B HEOPTaHUYECKUX
COCIMHECHUSX, 3apsj MOHA MO XMUMHUYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAIITUYECKOM PEIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepuognueckoro 3akona /. 1. MenaeneeBa u 1€eMOHCTPUPOBATH €T0
MMOHMMAaHME: OIMUCHIBATh W XapakTepu3oBaTh TabmuuHyr ¢opmy [lepuoamdeckoil cucTemsl
XUMUYECKUX DJIEMEHTOB: PAa3IMYaTh MOHATHS «TJIaBHas moArpymma (A-Tpymnma)» U «moOodHas
noarpynna (b-rpymma)», maneie u 00jbllIME MEPUOJbI, COOTHOCHTH O0O3HAYEHUS, KOTOpHIE
MMEIOTCS B TIEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa, 0011ee YMCIIO IEKTPOHOB U PACTIPEICICHUE UX
10 AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB DJIEMEHTOB
Y MX COCIUHEHUU B Tpe/esiaX MaybIX MEPHOJOB M TJIABHBIX MOATPYIIT C Y4ETOM CTPOEHUS HUX
aTOMOB;

e KuTacCU(PUITUPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTraHMYECKHE BEIIEeCTBA, XUMHUYECKHE
peakuu (1Mo YMCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEMIOBOMY 3] dekTy, mo
W3MEHEHUIO CTETICHEH OKHMCIICHHSI XUMUYECKHUX DJIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATH) OONIME H CHEHUPUISCKHE XHUMHUYCCKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAasi ONMMCAHUE NMPUMEPAMU MOJICKYISIPHBIX U MOHHBIX
YpaBHEHUW COOTBETCTBYIOIIMX XUMUUYECKUX PEAKITUI;

® COCTaBJIATh YPABHEHUS JJICKTPOJIUTHYCCKON IUCCOLMAIMKM KUCIIOT, IIEJIOYed M COJIeH,
MOJHBIE W COKpalIEHHBIC YpaBHEHUS PEaKIUid HOHHOrO OOMEHa, YpaBHEHHUS PEaKIui,
MOJATBEPKIAIOIINX CYIIECTBOBAHME TEHETHYECKOW CBSI3M MEXJy BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

® PaCKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA TOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OaJlaHCa dTUX PEaKIIHi;

® [[POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;

® BHIYHCIISATE OTHOCUTENIbHYIO MOJICKYISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEeHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKInu;

ecoOMIOATh TMpaBWia TOJIb30BAHUSA XUMHUYECKOM TOCYAOW U  JabOpaTOPHBIM
obopynoBaHueM, a TakKe MpaBuiia 0OpalleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
M0 BBIOJHEHUIO JaOOPATOPHBIX XHMHUYECKUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

® [IPOBOJINTh PEAKILMHU, MOATBEPKJAIOIINE KAaYECTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI M HMOHBI HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPTraHMUECKHUX BEILIECTB;
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® [IPUMEHSTh OCHOBHBIC OMNEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHHE, 0000IIEHIE, CHCTEMATH3AIUIO, BBISIBICHUE TPUYNHHO-CJICICTBEHHBIX CBS3CH — ISt
M3Yy4YEHUs] CBOMCTB BEIIECTB U XUMUUYECKUX PEAKI[UUA, €CTECTBEHHO-HAYYHbIE METObI MO3HAHUS
— HaOI0ZICHNEe, U3MEPEHUE, MOACITUPOBAHNE, SKCTICPUMEHT (PEaTbHBIN 1 MBICIICHHBIH ).
TemaTnueckoe NJIAHMPOBAHME C YKAa3aHHEM KOJMYECTBA YaCOB, OTBOJAMMBIX HA OCBOEHHE
KAK/10i TeMBbI ¢ y4eTOM padoueii NporpaMMbl BOCIIUTAHUSA

Peanuzarust BocuTaTeIbHOTO MOTEHIIMANIA YPOKOB MPEyCMaTPUBACT:

BKJIFOUCHHUE YUUTEISIMUA B paboure MmporpaMMbl YIeOHBIX TIPEIMETOB, KYpPCOB, MOJIYJICH,
TEMAaTUKH B COOTBETCTBUU C KAJICHIAPHBIM IJITAHOM BOCIHTATEILHOM PaOOTHI IIIKOJIBI;

MaKCHUMaJIbHOE HCIIOJIb30BAaHWE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COACpIKAHUS yIEOHBIX
npeaMeToB Uil GOpMHpOBAHUS Yy OOYYAIOIMIUXCS POCCHMCKUX TPAIWIIMOHHBIX JyXOBHO-
HPABCTBEHHBIX W COLUOKYJIBTYPHBIX IIEHHOCTEH, POCCHICKOTO HMCTOPHUYECKOTO CO3HAHMS Ha
OCHOBE HCTOPHUYECKOTO TMPOCBEIICHHS; TOJ00p COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB,
3aJlaHUH, BCIIOMOTaTeIbHBIX MaTEPUAIIOB, TPOOIEMHBIX CUTYAIIUH 17151 00CYKIEHUM;

BKJIIOYCHUE YUUTEISIMU B paboure MpOorpaMMbl IO Y4e€OHBIM TMpeAMeTaM, Kypcam,
MOJYJISIM  TEJIEBBIX OPHUEHTHPOB PE3YJIbTATOB BOCIHTAHHS, HMX Yy4Ye€T B OIpPEACICHUU
BOCIIUTATENLHBIX 33/1a4 YPOKOB, 3aHSATUH;

BKJIIOUCHHE YUUTEISIMU B pabodue mporpaMmbl YIEOHBIX MPEIMETOB, KypCcOB, MO YJIeH
TEMaTHKH B COOTBETCTBUU C KaJICHJAPHBIM IIJIAHOM BOCTIMTATEIIbHOU PabOTHI;

BBIOOP METOJIOB, METOJIMK, TEXHOJIOTHI, OKa3bIBAIOIINX BOCIIUTATEILHOE BO3ICHCTBUE HA
JUYHOCTh B COOTBETCTBHHM C BOCIIUTATEIHHBIM HJICATIOM, IEIbI0 M 3aJadyaMd BOCIUTAHUS,
[IETIEBBIMA OPUEHTUPAMU PE3YJIbTATOB BOCIHUTAHMS; PEATU3ANNI0 MPUOPUTETAa BOCIUTAHUS B
y4eOHOMU NIeATeTbHOCTH;

MpUBJICYEHUE BHUMAHUS O0y4YalONIMXCs K HEHHOCTHOMY aClEKTy M3y4aeMbIX Ha ypoKax
MPEAMETOB, SBJICHUH H COOBITUHA, WHUIMMPOBAHUE OOCYKIEHWW, BBICKa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKHM CBOETO JIMYHOCTHOTO OTHOILIEHHUS K H3Yy4aeMbIM COOBITUSIM, SIBICHUSM,
JULaM;

MPUMEHEHHE HHTEPAKTHUBHBIX (QopM ydeOHON pabOTBI - HHTEJUICKTYaJbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHUBALIMIO, WIPOBBIX METOJUK, IUCKYCCUM, IAIOLIUX
BO3MOXHOCTh MHPUOOPECTH OMNBIT BEICHHSI KOHCTPYKTUBHOTO [AMajora; TpyIMIoBOil paboThI,
KOTOpasi Y4YUT CTPOUTH OTHOIICHHUS M JEHCTBOBATh B KOMAaHE, CIOCOOCTBYET DPa3BUTHUIO
KPUTHYECKOTO MBIIJICHUS;

noOyxJieHue O00ydJaroImuxcsi cOoOM0JaTh HOPMBI MOBEACHHUS, IMpaBuja OOIIEHHS CO
CBEPCTHUKAMU u MeAarornyeckuMu  pabOTHUKaMHU, COOTBETCTBYIOLIME yKIagy
o0mieo0pa3oBaTeIbHOM  OpraHu3aluy, YCTAaHOBIEHHE U MOIICPKKY J100pOKeIaTeNbHOM
aTMochepsl;

OpraHU3aIf0 HACTABHUYECTBA MOTUBUPOBAHHBIX U SPYAUPOBAHHBIX 00YYAIOIIUXCS HAJl
HEYCIEBAIOIIMMU  OJHOKJIACCHHKaMH, B TOM 4HCIe C OCOObIMH 00pazoBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAAIOMIEr0o OOydYaIoIUMCS COLMAIbHO 3HAYMMBIM OMBIT COTPYAHHYECTBA U
B3aMMHOM NIOMOIIH;

WHUILMUPOBAHUE U TOJJEPKKY HCCIEI0BATENbCKON JAEATeIbHOCTH O00YyJaromuxcs,
MJJAHUPOBAaHUE M BBINOJHEHWE WHIUBUIYAIBHBIX M TPYIIOBBIX IPOEKTOB BOCIHUTATEIHLHOM
HaIpaBJIEHHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCBI 12 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 31

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

16



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK
31 XMMHECKHX 31eMEHTOB JI. 1. 8 https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue
aroMa
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
' KHCIUTCIILHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmmoreka [{OK
17
Hroro no pasneny https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
91 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METO/UYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» Xumusi: 8-# kimacc: 0a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3AaHue, nepepaboTannoe, 8 kiacc/
INabpuensu O.C., Octpoymos WU.I'., CnagkoB C.A. AkunonepsHoe o0uiectBo «M3aareiascTBo
«IIpocsemeHne»

» Xumust: 9-# kitacc: 6a30BBI YPOBEHbB: YUSOHUK; 5-¢ M3/1aHue, nepepadboTannoe, 9 kiacc/
IMa6puensu O.C., OctpoymoB N.I'., Cnankos C.A. AkimonepHoe o61mectBo «M3narenscTBo
«IIpocsemenne»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Xumus. 8 ki1.: KonTposibHble 1 mpoBepouHble padoThl K yueOHuky O. C. 'abpuensHa «Xumus. 8»
/ O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymiakosa u ap. - M.: JIpoda, 2017.

Xumus. 9 ki.: KonrponbsHsie u npoBepouHbie paboThl K yueOHuky O. C. 'abpuensna «Xumus. 9»
/ O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. - M.: [Ipoda.

INabpuensu O. C., Bockob6oiinukosa H. I1., Slmrykosa A. B. HactonbHast kHura yuuresns. Xumusl.
8 i1.: Meroauueckoe nmocobwue. - M.: Ipoda.

INa6puensu O. C., OctpoymoB U. I'. HactonpHas kaura yuutens. Xumus. 9 ki1.: Metoaudeckoe
nocobwue. - M.: Jlpoda.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET
Poccuiickas snekTpoHHas 1mkosa - https://resh.edu.ru

Enunas xomteknus mudpoBbix 00pa3oBaTebHBIX pecypcos - http://school-
collection.edu.ru/catalog/rubr/? subject%5B0%5D=31

Meroanueckue Buaeoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm
https://www.uchportal.ru/load/75
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