My HUIHIAIBHO0E OIOLKCTIOE 061e0dpasoBaTeIbHOC yupeenne «Y KPOMHOBCKAS! UIKOJI
CumdeponojibeKoro paitona Pecny6umxu Kpeim
297536, yi. [lyruiuHekad, 24, ¢. YKpOMHOC, CumeporiobeKuit paiioH, Pecmy6rka Kpeiv TCI. (3652) 322-233,

e-mail: school simferogolsiy-rayon33@crimeaedu,ru OKIIO 00793779, OI'PH 1159102009747, VHH/KIIT
91 09008893/910901001
PACCMOTPEHO COTJIACOBAHO YTBEPXKIAIO
1a sacepanun 11IMO 3aMecTATeNb JIUPeKTopa 1o JMPEKTOP
yuutesel ecrecrsenno- YBP /
MaTeMaTHYecKoro nukKia 9. J1. Ceiipanues
npotokon Ne 4 3008 ALY
ot 30.08.2024r
PyKoBOHUTEIE

PAROHA i

PEC

(i_k;nysnwm KPBIM
H 11591(0\':1\41747.

MO  yuurene#t €CTECTBEHHO-
MATEMaTHUEeCKOTO UK
Axmosutaesa I'.JL

PaGouast mporpamMma
yueGHOro npeamMeTa
«XMHDY

Kaace: 8-9

Vposenn 00pasoBaHmsL: ocnosnoe obuee obpasosarue
VpoBenb H3ydeHs npeavera: 6azoeblil

Cpox peajn3anun nporpammst: 2 200a

Ko/im4ecTBo 9acoB 10 yaeGHOMY ILTAHY:
¢ 8 u9 knaccax no 68 u; ¢ Heoelo no 2 yacad

Pa6o1yio nporpaMmy COCTABHJIAL
Axmonnaesa I'ynocuna Jlcagpeposna, yuumeib XUMULU, BbICULAS. KAMe20PUA,

YKpoMHO€
2024r



INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro mpeamera «Xumusi» st 8-9 kiaccoB paspaboTaHa Ha
OCHOBAHUU CJICIYIOUIUX HOPMATHUBHBIX JOKYMEHTOB:

o ®denepampHoro 3akoHa oT 29.12.2012 No 273-®3 «0O06 oOpazoBanuu B Poccuiickoi
Denepauny;
e Tpebopanmii PenepalibHOrO rOCYAAPCTBEHHOTO 00pPA30BATEIBHOIO CTAaHJApTa OCHOBHOTO
obmrero o0pa3oBaHus, YTBEPKICHHOTO MpukazoM MunoOpa3oBanus Poccuiickoit denepanuu ot
31.05.2021r Ne 287 (¢ U3BMEHEHUSMH U JTOTIOJHEHUSAMH ),
e @enepasibHOIl 00pa30BaTENBbHON MPOrpaMMbl OCHOBHOTO oOIIero oOpazoBaHusi (MpUKa3
Munucrepcta npocsernierus PO ot 18.05.2023r Ne370);
e depnepanbHO MPOrpaMMON BOCIIUTaHHS, 0J00pPEHHON pemeHueM (enepaibHOro y4eOHo -
METOJIMYECKOr0 00beIMHEHMSI 110 001IeMy o0pazoBanuto (mpotokoi ot 02.06.2020 r. Ne2/20).
e [Iporpamma COOTBETCTBYET OCHOBHOI 00pa30BaTeiIbHOW MPOrpaMMe OCHOBHOTO OOIIETro
oOpa3oBanus, JokaibHbIM akTaM MBOY «YkpomHoBckas mikoia» Cumbepornonbckoro paiona
Pecny6muku Kppim.
e VYcraa MBOVY «YKpOMHOBCKasi LIKOIa.

[TporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHUsI COCTaBIEHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
oOuiero obpaszoBanus, npexacrasieHHbix B @I'OC OOO, a Takxke Ha OCHOBE (eaepanbHOU
pabouyeil mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMHU IPErnojaBaHusl y4eOHOro NpeaMera
«Xumusi» B o0Opa3oBaTeibHbIX opranuzanusx Poccuiickoit @eneparui.

[IporpaMmMa 1o XuMuu Aa€T MHpeJICTaBICHHE O LENAX, OOIed cTparerud oO0y4yeHwus,
BOCIIMTAHUS W Pa3BUTHUS OOydYalOIIMXCS CpeACTBAaMM Y4eOHOro NpeaMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBAHHE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OIIPEIENSIET KOJINYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEPKAHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIBHOCTD
U3YUYEHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH Yy4eOHOro
npolecca, BO3pacTHbIX 0COOEHHOCTENW 00ydarounXcs, ONpenesieT BO3MOXKHOCTH MTpeIMeTa JUIst
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTEIbHOM MpOrpamMMmbl Ha
YPOBHE OCHOBHOTO O0IIer0 00pa30BaHus, a TakKe TPeOOBaHUM K pe3yabTaTaM 00y4eHUs] XUMUU
Ha YpOBHE 1eJeil W3y4YeHHs INpeaMeTa W OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
JeSITebHOCTH 00yUaroIIerocs o OCBOCHUIO y4EOHOTO COIEePKaHMSL.

3HaHUE XUMUH CITY>KUT OCHOBOH 11 (POPMUPOBAHMS MUPOBO33PEHUS 00YUAIOLIErocs, ero
IpeCTaBICHUI O MaTepHabHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJE, O MyTAX
pelieHuss riI00albHBIX MPOOJIeM yCTOWYMBOTO PAa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH /1711 caMOpa3BUTHUS U (DOPMUPOBAHUSI KYJIbTYPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHATBHON ITPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHHME MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSTENbHOH  yuyeOHOM  JesITeNbHOCTH,  JKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
npo(hecCHOHANBEHOM e TeIbHOCTH,



3HAKOMHT CO CIENU(UKONH HAydHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI I[€IOCTHOTO
B3IVIsiJa HA €AMHCTBO IPUPOABI W  YEIIOBEKA, SBISIETCA  OTBETCTBEHHBIM  ATAIOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YyUYaIOLINXCS;

crocobcTByeT (OPMUPOBAHMIO IICHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUS B OOYYCHHHM XUMHH OOECHEUYHMBAIOTCS CHENUPUKON COACpKAHUS
y4eOHOro TMpeaMeTa, KOTOPBIN SIBJISETCS IeIaroruyeckd aJanTHPOBAHHBIM OTPAXKEHUEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTraHUYECKOW XUMUHU.

CrtpykTypa copepxaHHUs IpOrpaMMbl 10 XMUMUU C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uaydenuro. ConepkaHUE CKIIAJIBIBACTCA U3 CUCTEMbI MOHATHH O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XMMHUYECKoW peakiuu. O0e 3T CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI MO IMPHUHIUITY TOCJIEA0OBATEILHOIO PA3BUTHUSl 3HAHWW HA OCHOBE
TEOPETUYECKUX MPEACTABICHUI Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

ITepuoanueckoro 3axkoHa J[. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHMsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpPeJICTaBICHUH 00 HJIEKTPOIIMTUUECKON JUCCOLMAIIMK BELIECTB B pPaCTBOpaXx.

Teopernueckne 3HaHUSA PacCMATPUBAIOTCS HAa OCHOBE OSMIIMPUYECKHM ITOJIYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIIBHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOEHMSI M BO3MOXKHOCTEH
MPAKTUYECKOT0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHMe MNporpaMMbl IO XHUMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABIECHUS O
XUMHYECKON COCTAaBJIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM II03HaHUs B Hayke. M3ydeHne xumun
OPOMCXOMUT C TPHUBJICYEHUWEM 3HAHMM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7 Kiacc.

[Tpy n3yueHH XUMHH IPOUCXOIUT POPMHUPOBAHUE 3HAHUN OCHOB XMUMHUECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (POpMHUpPOBAHUM
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHNH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
NpUOOIIEHNN K HAYYHBIM METO/IaM MMO3HAHMS [TPU U3YYEHHUH BEUIECTB U XUMHUUECKUX PEaKIHii, B
(GopMHpPOBaHMM W Pa3BUTHM II03HABATEIbHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U yuyeOHO-MCCIIEIOBATENIBCKOM J1eATeIbHOCTH, OCBOEHUH MPaBUJI OE€30M1aCHOTO
0OpaleHus C BeI[ECTBAMHU B MIOBCEIHEBHOM KHU3HH.

[Ipy m3ydyeHHH XMMHH Ha yYpOBHE OCHOBHOIO 00IEro oOpa3oBaHMsI BaXKHOE 3HAYCHHE
MPUOOPEH TaKKe LeH, KaK:

— (OpMUPOBAHNE HHTEIUIEKTYaJIbHO PA3BUTOHN JIMYHOCTH, TOTOBOI K camM0o00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHUHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOILNMCS YCIIOBUSIM KU3HU;
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— HalpaBJICHHOCTh OOy4YeHHs Ha CHUCTEMaTHYeCKoe TpUOOIIeHHEe OOydJalommxcsi K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHWUA,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— obecrieueHre YCJIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIOIIMMUCS OIbITa
pa3HOOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUIOB JACSTEIbHOCTH;

— ¢opmupoBanue 00mIel (HYHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOUW IPAMOTHOCTH, B TOM
YHCIe YMEHHH OOBSCHATH M OIICHWBAThH SIBJICHUS OKPYXKAIOMIETO MHUPA, MCIOIb3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC MPU W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU pPEHIeHHUH MpodieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU IEATEIBHOCTH;

— ¢opMupoBaHUEe y 00y4arOMMXcsd T'YMaHUCTUYECKUX OTHOIICHWN, MOHUMAaHUs LIEHHOCTU
XUMHUYECKHX 3HAHWM AJi1 BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYIOBON NEATENBHOCTH B IENSIX COXPAHEHHs] CBOETO 3I0POBbS M OKpPYKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMU K 00Y4EHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOIIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
npodIs M HAPABICHHOCTU AaJbHEUIIET0 00yYeHHS.

OOmiee 4nciio 4acoB, OTBEAEHHBIX JUISI U3YYCHHUS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctaBiseT 136 yaco: B 8 kimacce — 68 yacoB (2 yaca B Hezieln), B 9 kimacce — 68
gacoB (2 4yaca B HEJIETIIO).

COJAEP/)KAHUE OBYYEHUA
8 KUIACC

IMepBoHayajbHbIE XUMHYECKHE MOHATHS

[TIpenver xumuu. Ponb XMMUU B KU3HU dYeloBeKa. XUMHS B CHUCTeMe HayK. Tema u
BemecTBa. Du3nueckne CBOWCTBA BELIECTB. ATrperatHoe cocTossHue BemiecTB. [loHsiTHe O
MeTOJIaX MO3HaHus B XUMUU. YucTeie BemecTBa U cmecu. CiocoObl pa3ienneHus cMeceil.

ATOMBI M MOJEKYNIbl. XUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XUMHYECKHX DJEMEHTOB.
[TpocThie u CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BajlleHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTEbHAS aTOMHasi Macca. OTHOCHTENBbHAS MOJICKYJIISIpHAs
Macca. MaccoBast 105151 XUMHYECKOTO DIIEMEHTa B COSTMHEHUH.

KonnuectBo BemectBa. Monbs. Monsipuas macca. B3auMOCBS3b KOJNIMYECTBA, MAcChl H
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ou3nyecKkue W XUMHUYECKHE SBJICHUSA. XUMHYECKas peakius U e€ MPU3HAKH. 3aKOH
COXpaHEHMsSI MACChl BEIIEeCTB. XUMHUUeckue ypaBHeHus. Kinaccudukamms XUMUYECKUX peakinii
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B jJabopaTtopuu U MpHUEMaMU
oOpareHust ¢ J1abopaTOpHBIM O0OpPYAOBAaHHEM, M3YUYECHHE U ONMHUCAaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOmojeHHuEe (GU3MYecKuX (TJIaBJICHUE BOCKA, TasTHUE
JbJa, paCTUPAaHUE caxapa B CTYNKE, KUIIEHWE U KOHAEHCALUs BOJbI) U XUMUYECKUX (TOpeHue



CBEYM, MPOKAJUBAHUE MEAHOM MPOBOJOKH, B3aUMOJCIHCTBHE MeJla C KHUCJIOTOMN) SIBJICHUH,
HaOJIIOJICHUE U ONKCAHME MPU3HAKOB MPOTEKAHUsI XUMHUUYECKUX Peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI ¢ XJIOpUIoM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue skene3a ¢ pactBopoMm conu meau (II), msydyenuwe crnocoOoB
pasfiesieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHME, JAUCTUIUIALINS,
xpomaTtorpadus, TNpOBeIEHHWE OYUCTKUA [OBApPEHHON COJM, HAONIOJICHHE U ONHCAHUE
pEe3yNbTaTOB IIPOBEIACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE
Moieiel MOJIEKYIT (I1apOCTEPIKHEBBIX ).

BazkHejinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3znyxa. Kuciopoj — 371€eMEHT U NPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3ndeckue U XUMUYECKHUE CBOMCTBA (peakLUU TOPEHHUs).
Oxkcunpl. Ilpumenenue xkucnopoma. CrocoObl TONyYeHHUs KUcCIopojga B Jabopatopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — anaoTpornHas MoAuduKanus
KHCJIOPO/JIa.

TermnoBoit 3ddekr XUMUYEeCKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, 9K30- W
SHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib MW MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHne 030HOBOTO CIIOA.

Bomopon — oanemeHT M mpocroe BemiecTBOo. HaxoxkaeHume Boxopoga B IPHUPOAE,
busnyeckrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ofyueHus. KucioTel u comnu.

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoucrBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelneHuble u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBast 10yl BelllecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanust Heopranuuecknx coenuHeHuit. Oxcuapl. Knaccuduxanus OKCHUIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIC) U HecosieoOpazyronire. Homenknatypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOKCTBA OKCUAOB. [lomyueHnue okcuioB.

OcHoBanusi. Krnaccudukanus OCHOBaHUM: INETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenxknarypa ocHoBanuii. dusznueckne M XMMHYECKHE CBOMCTBA OCHOBaHuW. [lomyuenue
OCHOBAaHMH.

Kucnoter. Knaccudukanus kucinor. Homenkiiatypa kucioT. @uU3ndyeckiue U XUMUYECKUe
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilosnyuenue kucior.

Comu. Homenknatypa coneil. dusnyeckne U XuMHU4YecKHe cBoiicTBa coisied. [lomyuenue
COJIEH.

['eneTnyeckasi CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpE/IEIICHUE COACPKaHUS KUCIOpOAa B BO3AyXe, MOJIy4eHHE, cOOMpaHue,
pacro3HaBaHHe M HM3y4YeHUE CBOWCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAIeHUs] TOpeHHs (MoXkapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHJOB M ONUCAaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
W3ydeHUEe CBOWMCTB BojOpona (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IloB BEIIECTB KOJIMYECTBOM
1 Momb, MccaenoBaHNEe OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPHUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOW MacCOBOM JOJEH pacTBOPEHHOIO BELIECTBA,
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B3aMMOJICHICTBHE BOABI C METaJUIaMH (HAaTpUEM U KajbIeM) (BO3MOXHO HCIOJIb30BAHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHHE OOpA3LOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKpacKM WHAMKATOPOB B PAcCTBOpPAx KHCIOT U LIEJIOUEH, M3ydyeHHE
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCIOT C MeTaJllaMH,
peakuMii HEWTpalau3aluuH, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNUE SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxuenmme
KJIACChI HEOPraHUYECKUX COCIUHECHUI.

Hepuoauveckuii 3axkon u Ilepuoguyeckas cucremMa xumuuyeckux djemeHtos /I, U.
MenpnesieeBa. Ctpoenne aToMoB. XUMH4YecKasi CBsI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuuu

[TepBble MONBITKY KJIACCU(PUKALNN XUMUUYECKUX 21IeMeHTOB. [IoHATHE O TpyMIax cXOAHBIX
9JIeMEHTOB (IIE€JIOYHBIE M IIEJIOYHO3EMENIbHbIE METaUlbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DNEeMEHTBI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii  3akoH. Ilepuogmueckas cucremMa XHMHYECKUX 3JIeMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u aTuHHONEpUoaHast (opmbl [leprogmueckorl cUCTEMBI
xumuueckux aneMmeHtoB [I. M. MenneneeBa. Ilepuoast u rpynmnbl. PU3HYECKH CMBICT
IIOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JJIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX sanep. M3orombl. Onekrponsl. CTpoeHue
AIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [leprnoinyeckoil cucTembl
J. W.MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO JJIEMEHTAa IO €ro IOJIOKEHUI0 B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUs Painyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IPyIIaM M NEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIl U IpaKJaHUH.

Xumuaeckas CBS3b. KoBasientHas (monsipHas " HENoJIsipHast) CBS3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUYECKHUX JIEMEHTOB. VloHHAas! CBS3b.

Crenenb okucienus. OKACIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu. [Ipoueccel okucaeHus
1 BOCCTaHOBJIEHHA. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHHe OoOpa3lloOB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOAEWCTBUE THIPOKCHIA
LIMHKAa C pacTBOpaMH KHCJIOT M IIEJIOYEH, IIPOBENCHHUE OIBITOB, WIIOCTPUPYIOIINX IPUMEDPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (frOpeHue, peakliuy pa3iokKeHUs], COETUHEHUS).

Mesrwcnpeomemmnnie ceasu

Peanuzanus MeXIpeaMETHBIX CBA3€H MPU M3YYEHUN XUMUHU B 8 KJacce OCYLIECTBISETCS
yepe3 HCMOJIb30BAHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHIH,
ABJIAIOINXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO111e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BELIeCTBO, TelI0, 00bEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3NYEeCKUe BETUYMHBI, €AUHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3061, CoHIIC.

buonorus: ¢porocunres, neixanue, ouocdepa.



7

['eorpadusa: armocdepa, rtuapocdepa, MHHEpaldbl, TOPHBIE MOPOJBI, IOJIE3HbIC
HCKOIIaeMble, TOTUTUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemmecTBo M XUMHYeCKasi peaKkus

Ilepuonnueckuii  3akoH. Ilepmommueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
U. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
I10JIO’KEHUEM 3JIeMeHTOB B [leproauueckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemlecTBa: BHbl XUMHMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUMA KPUCTAUIMYECKOM pPEETKM M BHJA XMMUYECKOH
CBSI3U.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, IeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukanus XUMUYECKUX peakUui MO pa3iIuyHbIM IpU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, IO TEIUIOBOMY d((deKTy, M0 H3MEHEHHWIO CTeleHel
OKHCIICHUSI XMMHUYECKUX 3JEMEHTOB, 110 OOpPaTUMOCTH, 10 y4YacTHUIO KaTajau3aTopa). DK30- U
9H/I0TEPMHUECKUE PEAKIMH, TEPMOXUMHUYECKHE YPaBHEHHUS.

[TonsTHe 0 cxkopocTn XxMMHYeckod peakuuu. IloHsTHe 00 0OpaTHMBIX M HEOOpPaTHMBIX
XUMHUYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonstue o
karanuse. llonarne o XxumuueckoM paBHOBecHH. DaKTOpbI, BIMAIOIINE HAa CKOpPOCTb
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, JJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHMH OKHMCIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKIyii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOI0 OajaHca.

Teopust 2IEKTPOIUTHYECKON AMCCOLUALIMM. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTHOHBI,
AHMOHBI. MeXaHU3M JHCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenens qucconnanui. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Peakiun moHHoro o6MeHa. YCIOBUS MPOTEKaHHUs PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoiCcTBa KUCIIOT, OCHOBaHHWI M COJeil B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBEHHbIE pPEaKIMM Ha HOHBI.
[TonsiTHe 0 rupoONIN3€E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpadura W anmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIECCa AUCCOLMALIUN
KHCJIOT, Ieno4ed M coield (BO3MOMKHO MCIIOJIb30BaHHE BHUAEO MaTEpHAlOB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHUs peaklHuili MOHHOro oOMeHa (oOpa3oBaHUe
ocajKka, BblAelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHue, peakluH pa3ioXkKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX peakluil Ha HOHBI,
pelIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.



HemeTtaJyuibl U UX COeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
crernieHu okucineHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTalljaMH,
menoyamu).  Xsoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JleficTBre XJiopa U XJI0pOBOIOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyopuabl
U MX HaXO0X/ICHUE B IIPHPO/IE.

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MUECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBOZOpOA, CTpoeHHue, (U3MYECKHe U XHUMHUYecKue cBoicTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIoTa, (pU3NYECKHe U XUMHUYECKHE CBOICTBa
(oOme Kak IpeICcTaBUTENs Kiacca KUCJIOT M creunuduyueckue). XUMHUYECKUE pPeakluy,
Jekallde B OCHOBE HPOMBIIUICHHOTO croco0a IMosydyeHus cepHoil KucioTsl. Ilpumenenue
cepHOi KUCIOTHL. COJM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cyibdar-noH. Haxoxnenue
ceppl U €€ coelMHEHUM B IMpUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKaloUlel cpelibl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCcTpaHeHHWe B Hpupoie, (HU3UUEecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero pu3nuecKkue 1 XUMHU4eCKHue
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMoHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4deHHE,
¢usznueckne ¥ XUMHYECKHE CBoOMcTBa (OOmMEe Kak TMpeACcTaBUTENsl Kiacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsisHEHHE OKPYKAIoIeH Cpeibl COSTMHEHUSIMU a30Ta (KUCITOTHBIC
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNUN
dochopa, puznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, nosyueHue. Mcmomb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mast xapakrepuctuka 3neMeHToB [VA-rpynnbel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJEepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PACIPOCTPAHEHNE B
npupoje, Gpusnueckre U XUMUYECKue cBoicTBa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuppl yraepona, ux (GU3NYecKne W XMMUYECKHE CBOWCTBA, JIEHCTBHE HA KUBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHEe. DKOJIOrHYecKre mpo0sieMbl, CBsI3aHHbIe ¢ oKcuaoMm yriaepoaa (1V),
TUIoTe3a II100aJbHOr0 MOTEIICHUs KJIMMaTa, MapHUKOBBIA 3(PdekT. YronpHas KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOICTBa, MOJydeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcronb3oBaHue  KapOOHAaTOB B OBITY, MEIUIUHE,
MPOMBIIIJICHHOCTH U CEJICKOM XO3UCTBE.

[TepBoHavanbHble MOHATUS 00 OPraHMYECKHMX BEIIECTBAX KaK O COECIMHEHUSX Yriepoja
(MeraH, »TaH, OSTWIEH, AaleTWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kuciorta). Ilpuponnsie
HCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX IepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KMpax, Oenkax, yriaeBoJaX — M HX pPOJM B JKH3HU 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHHH.



Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IONYYCHHE W TMPUMEHEHHE.
Coenunaenuss kpemHusi B mnpupojne. OOmme mnpeacraBneHuss o0 okcunae kpemuaws (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3IlOB HEOPTAHUYECKUX BEUIECTB, CBOMCTB COJISTHOW KHCIIOTHI, TIPOBEJACHHE
KaueCTBCHHBIX PEAKIUi Ha XJOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTECKAHWS, OIBITHI,
oTpaxkaromue (QU3NYECKUe M XUMUYECKHE CBONCTBA TAJIOTCHOB M MX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTreHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUaNoB), HaOIMIOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaOIIOJIeHUE IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DM3MYECKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUI
(BO3MOKHO HCITOJIb30BaHHME BUCOMATEPHAIIOB), 00pa3liaMu a30THBRIX B (POCHOPHBIX yrnoOpeHuH,
NnoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3y4YeHHWE CBOWCTB aMMHakKa, IMPOBEACHUE
KAYeCTBCHHBIX pEaKknuid Ha HMOH aMMOHUsS U Qochar-noH MW U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THON KHCJIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHATIOB), U3y4YCHHE MOJENeld KPUCTANTMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TMPOIECCOM aaAcopOlMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojdydeHne, COOMpaHue, pacro3HaBaHue
U U3yYeHHE CBOWMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBI M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CHUJIMKATHOW TPOMBINIJICHHOCTH, PEIIeHNEe SKCIEPUMEHTAIBHBIX 3a/ad 1o Teme «Bakuenmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METANIOB HAa OCHOBAaHUU UX
nonoxenus B [lepuoanueckoii cucteme xumuyeckux 3nuemMeHToB [[. . MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUecKue U XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe crnocoObl noiny4eHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUNA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounble MeTauIbl: MOJOXKEHUE B [lepuoanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
W. MenpeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJAE€HHE B npupoje. Pu3nueckue U XUMHUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kamusi. [[pumenenue
HIEJIOYHBIX METANIOB U UX COETUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MAarHUM M KajublLMil: mosiokeHue B Ilepuonnueckon
cucreme xumuueckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHME HMX aTOMOB, HaXO0XXJICHUE B
npupozae. PU3nyeckue U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coearuHEeHUst
KaJbIus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMuHuii: mionoxkeHue B Ilepuoanueckoil cucTeMe XHUMHYECKHX BJIeMEHTOB /I.
N. MenneneeBa, CTpoeHHE aToMa, HaxXxOXJeHHE B mpupojae. Duznyeckue M XHUMUYECKHUE
CBOICTBa amtOMUHUSA. AMQPOTEpHBIC CBOMCTBA OKCHIA U THAPOKCUIA ATFOMUHUSI.
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Kenezo: mnonoxenne B Ilepuoamueckoit cucteme XUMUYECKUX 3iemeHToB [l
W. MenpeneeBa, CTpoeHHE aToMa, HaxoOXJeHUE B mpupoge. Duznueckue M XUMHUUYECKUE
cBoMcTBa Kkene3a. Okcuasl, ruapokcuabl U conm kenesa (II) u xxenesa (III), ux cocras, cBoiicTBa
U TIOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMu METaUIOB M CIUIaBOB, MX (DU3MUECKUMU CBONCTBaMH,
U3y4EHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCU/IA KAIBIUS U HATPHUS ¢ BOJAOU (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpollecCa TOPEHHUS Kejle3a B
KHCIIOpOoJie  (BO3MOXXHO  HMCIIOJIb30BaHHWE  BUJEOMATEPHUANIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, alfOMUHUA, LUHKA, *kene3a (II) u xenesza
(IIT), menu (II), HaOmrOIEHME W OMKMCAHUE MPOLIECCOB OKPAITMBAHMS TUIAMCHH MOHAMU HATPHS,
Kamusl U KaJiblidg (BO3MOXHO HCIIOJI30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOICTB TMJIPOKCH/Ia aIFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHHE YKCIIEPUMEHTAIbHBIX 3aa4 110
TeMme «BakHelIme MeTalljibl U UX COCIMHEHUS.

XuMHus M OKpYyKaoLias cpeaa

BemectBa n maTtepuanbl B TOBCEAHEBHOM KU3HHU 4esioBeKa. be3omacHoe MCIonb30BaHNE
BEIIECTB U XHWMHMUYECKHX peakiuii B ObiTy. IlepBas momomp npu XUMHYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIeil cpebl (MpeaenabHas T0MyCTUMAas KOHIICHTPAIIHs
Beniects, nanee — [1/1K). TormmBo (HedTh, yroias U MeTaH). 3arpsizHeHUE BO3yXa, CIIOCOObI €ro
npenoTBpamieHus. KpyroBopot Boabl B mpupoje. 3arpsi3sHeHHe NpUpoaHbIX BoiA. OxpaHa u
OUYHMCTKA MPUPOJHBIX BOA. POJIb XUMHUH B pEIIEHUN YKOJIOTHUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO0, CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Meswcnpeomemnnle ceasu

Peanuzarusi MeXIIpeAMETHBIX CBsI3€U MPU U3YyUYEHUHM XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaKk W TOHATHUH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01re ecTeCTBeHHO-HAYYHbBIE TIOHATHS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUsI, aHATIH3,
CUHTE3, KIacCHU(pUKaIusi, MNEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPUMEHT, MOJAEIUPOBaHUE,
WU3MEpPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHSI, MaTEPHAIIHI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHWJ, HW30TOIIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DJJIGKTPUUECKHH 3apsij, TMPOBOAHUKH, MOJYIPOBOIHUKH,
JTUAIIEKTPUKHU, (DOTO3JIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKash PEMIETKA, CIJIaBbl, (U3UUYECKHUE BEIUYUHBI,
€MHUILBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, apixanwe, Ouocdepa, dKocHcTeMa, MUHEpAIbHBIE YIOOpEHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtumpocdepa, MHUHEpaATbl, TOPHBIE TIOPOJABI, TIOJIE3HBIC
HCKOITaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.

IMNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI IMTPOTPAMMBI IO XUMHUU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUASA



11

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MIPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B X0J1e 00YYEeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIeATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKMMM  COLUMOKYJIBTYPHBIMH M  JYXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMHU, IMPUHATBIMUA B OGH.[CCTBC IpaBUJIaMHi U HOpMaMMu NOBCIACHUSA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIINN 00yIarOIUXCS.

JInuaocTHBIC pPE3yiabTaThl OTPAXKAKOT TOTOBHOCTH 06yan0mecs1 PYKOBOJACTBOBATLCA
CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS] K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHUYECKONM HayKH B >KM3HHM COBPEMEHHOr0 OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHON HH(OpMAIUei 0 MepeoBhIX TOCTHIKECHUSX U OTKPBITHAX
MHUPOBOM M OTEUECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUSIX 00 YCTpOilcTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTAaBICHUS O COLHMAIbHBIX HOPMAaX W TMpPaBUIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
HCCJIEIOBATEIHCKOM, TBOPUYECKOM U JPYTUX BHUIAX JAEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOM NI€ATEIbHOCTU MPHU BBHITOJIHEHUU Y4YeOHBIX, MO3HABATEIbHBIX 33/1a4, BBHITOJIHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM y4eOHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIIM B TIPOILIECCE JTOH y4eOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHUBATh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOBapI/IHIeﬁ C MNO3MIOWH HPABCTBCHHBLIX W IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BEIIECTBE M  XUMHUYECKOW  peakiuH,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHUMaHMS  CYIIHOCTM HAyyHOM KapTHMHbl MHpa, NPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YelloBeKa C MPUPOJHOM Cpeloi, o ponu
XHUMHHU B ITIO3HAHUHU DTUX SaKOHOMepHOCTeﬁ;

IMMO3HAaBAaTCJIbHBIC MOTHBBI, HAIPaBJICHHBIC Ha IIOJIYUYCHHEC HOBBIX 3HAaHUU 110 XHUMMHU,
HEOOXOaUMBIE I OOBSACHEHHS HAOIIOJaeMbIX IIPOIIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEILHON pabOoThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypoH, JOCTYMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYUEHHUIO U IO3HAHMIO, JIIOOO3HATENBFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHON M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YEeHHUS B TajbHEHIIEM;

4) popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE [IEHHOCTU XH3HHM, OTBCTCTBCHHOI'0O OTHOHICHUA K CBOCMY 310POBbIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBHI U HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOIIOICHUS
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npaBui1 0€30MacHOCTH TpU OOpalleHHMH ¢ XMMUYECKMMHU BEIIECTBAMH B OBITY U pealbHOM
YKU3HU;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K NMPaKTUYECKOMY M3YyUYEHHIO Ipodeccuii U TpyAa pa3IMyHOro poja, yBaKeHHE K
TpyAy W pe3ynbTaraM TPYIOBOW JEATENbHOCTH, B TOM 4YHUCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWUMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOIDKEHUS 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHeurHoi npogecCHoHaIbHON AeATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATIBHON Cpejie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 1Ie/1eco00pa3HOe OTHOUIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emJe,
OCHOBE €€ CyIIeCTBOBaHMs, NOHMMaHHE LIEHHOCTH 3/10pOBOI0 M 0e30macHOro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMYECKOMY 310POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHUS MpaBMJl 0€30MacHOI0 MOBEIEHUs pU padoTe ¢ BeleCTBaMU,
a TAK)K€ B CUTYyalUAX, YIPOKAIOIINX 310POBbI0 U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHATh 3HAHUS, MOJy4YaeMble NPU HM3YYEHUH XUMHH, JJIS pEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U IMyTel WX peIIeHUs
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTHUECKOTO MBILUICHHS, YMEHUS PYKOBOJICTBOBAaTHCS UM B
II03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATIbHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAYUMBIE T (POPMHUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, THUMOTe3a, (akT, CUCTeMa,
MPOIIeCC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
MpeMETax U MO3BOJITIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (DOPMUPOBATH MIPE/ICTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE Y4eOHBbIE NEHCTBUS (MO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJbHbIE YUeOHbIE el CTBUS

basoBble JJornueckne geicTBUs:

YMEHHUS UCIOJIB30BAaTh MPHUEMBI JIOTUYECKOTO MBIIIJICHUS TPH OCBOCHWW 3HAHMIA:
pacKpbhIBaTh CMBICII XUMHUYECKHX TOHITHH (BBIACNIATH WX XapaKTepHbIE TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), HCIIONH30BATh MOHATHUS A1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUH JUIS KIACCU(PUKALUN
XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IPUUMHHO-CIIECTBEHHbIE CBS3U
MEXy 00BEKTaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeIyKTUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATHh B MPOIIECCE MO3HAHUS MOHATHA (MIPEAMETHBIE U METANpPEIMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HWCIIOIB3yeMble B XHUMHUHU, MPeoOpa3OBHIBATH IMHPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMU4eckas (opMmyla W ypaBHEHHE XHMHYECKOW peakmuud — TpU PEIICHUH YydeOHo-
MO3HABATENIbHBIX 3a/a4, C Y4ETOM OBTUX MOJEIbHBIX MPEJICTABICHUN BBIABISATH U
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XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHUYECKHX PEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U U
HPOTUBOPEYHS B M3y4aeMbIX MPOLIECCAX U SIBICHUSX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IOCTABICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KadyeCTBE OCHOBBI /s (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUIA;

npruoOpeTeHre OIbITa MO IUIAHMPOBAHUIO, OPraHU3AlUMN M TPOBEICHHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €TI0
pe3ynbTatr, (GopMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMS, COCTABIIATH OTUET O MPOJICIIAHHON padoTe.

PatGora ¢ undopmanmeii:

yMEHHE BBHIOMPATh, AaHATM3UPOBATh U MHTEPIIPETHPOBATH MH(DOPMALINIO PA3THUHBIX BHOB
U (opM mpeacTaBieHus, NOTY4aeMyIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAs JINTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIPaBOYHBIE IOCOOMsA, pecypchl VHTepHeTa), KPUTHYECKH
OLICHUBATH MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHSTh PA3IMYHbIE METOJBI M 3alIPOCHI NP MOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIIOJTHEHUSI yIeOHBIX M MTO3HABATEIBHBIX 33124
OIIpeZIeIEHHOTO THIIA, MPUOOPETEeHHE ONbITa B OOJIACTU HCIOIB30BaHUS HMH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOW aKTUBHOTO HMCIOJIB30BaHUS PA3IMYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY IpECTABICHHS
UH(pOpMAIlMK W WUIIOCTPUPOBATh pEIlacMble 3a/1a4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOIb30BaTh M AHAIM3MPOBATH B TpoIecce y4eOHON W HCCIIeIOBATEIHCKOM
NEeSITeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03HCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcadbHbIe YueOHbI€ e CTBHUS:

YMEHHs 3aJlaBaTh BOMPOCHI (B XOjA€ Auanora U (WIU) IJUCKYCCHU) IO CYIIECTBY
oOcyxgaemMoii TeMmbl, (OPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI TIPEJICTABIIATE ITOJTYICHHBIE PE3y/IbTaThl TO3HABATEIILHOMN JAESITEILHOCTH B YCTHBIX
U THUCHbMCHHBIX TEKCTaxX; JIeJaTh IPE3CHTAIUI0 PE3yJIbTaTOB BBITIOJHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOPATOPHON PpabOTHI MO HCCIECTOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMMO3HABAaTEIbHOU U
HCCJIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBAHMS TO3UIMH (0OCYKIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPJAWHAIIMS COBMECTHBIX JCHCTBHMA, ONpPe/IeIICHIEe KPUTEPUEB 110 OIICHKE KadecTBa
BBITIOJITHEHHOW PabOThI U IpyTHe).

PeryasitTuBHble yHHBepcabHbIe yUeOHbIE 1eiiCTBHS:
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YMEHHE CaMOCTOSITENILHO OMPEACISATh LEIH ACSITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTH, BBHIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIIeHHWs Y4YeOHBIX M ITO3HABATENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH TMPEAJIOKCHHBIH AITOPUTM JIEHCTBHU TPU
BBIIIOJIHEHUH 33/IaHUH ¢ y4ETOM TMOJyYeHHsS HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaX —
BEIIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBUE TOJIYYCHHOTO Pe3yiIbTaTa 3asBICHHOW IEIH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUU 3aJIaHUH.

INPEJAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHUIO O00S3aTENbHOTO COJCpIKAHUS,
YCTaHOBJIEHHOTO JaHHON (enepanpHoil paboueid mTporpaMMoi, BBIAEISIOT: OCBOCHHBIC
oOy4JarlomMMuUCs Hay4YHble 3HAHUS, YMEHHS U CIOCOOBI JIeHCTBUH, crenuduyeckue st
npeaMeTHOW oOnactu «XHMHS», BUIBl JEATEIBHOCTU IO IMOJTYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalLIUsIX.

K xoniy oOydeHusi B 8 kiiacce mpeMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHAs), BaJICHTHOCTH,
OTHOCHUTEIIbHAs aTOMHAash M MOJIEKYJSpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XHMHUYECKOTO JJIEeMEHTa B COCJUHEHHH, MOJISAPHBIA O0BEM, OKCHI,
KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCICHUS, XUMHYECKas
peakiusi, KiacCHU(pUKAIUS DPEAKIUWA: peakluu COSAMHEHUS, PEAKIUU DPA3JI0KEHUS, PEaKIUu
3aMeNIeHUs, peakiMi 00MeHa, YK30- U SHIOTEPMHUECKUE PEAKIINH, TEIII0BOM 3(DEKT peakium,
SJIPO aTOMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, palnyC aTOMa, XUMUYECKast CBS3b,
MoJIsIpHAasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBSA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BelecTBa (MIPOLEHTHAs KOHIIEHTPAIKsl) B pacTBOPE;
WJLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKUX TMOHATUN U MIPUMEHSITh 3TH MOHSITHSI IPU
OTIMCAHUU BEIIECTB U UX MPEBPALICHUII;
WCIIOJIH30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBJICHHS (OpMYJ BEHIECTB W ypaBHEHUH
XUMUYECKHUX PEaKLNN;
OTIPENIETISATh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coequHeHUH Mo GopMyiaM, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHASI U MOHHASI) B HEOPTAHUUECKUX
COCTUHEHUSIX;
packpbiBaTh cMbIch [lepuoaudeckoro 3akoHa J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH TOHUMAHKE
MEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XHMHUYECKHUX OJJIEMEHTOB OT UX TMOJOXKECHHUS B
[Tepuonnueckoii cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaIpo;
ONKCHIBATh M XapaKTepH30BaTh TaOMU4HYIO (opmy [lepromudeckoli CHCTEMBl XUMHYECKHX
3JIEMEHTOB: pa3inyaTh MOHATHSA «TJIaBHas nmoarpynna (A-rpynmna)» u «mmodounas noarpynma (b-
TPYIIa)», MaJible ¥ OOJBIINE TIEPHO/IBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE HMEIOTCS B TaOIHUIIS
«llepmognueckas cucrema xumuueckux osnemeHtoB [[. M. MenpaeneeBa» ¢ YUCIOBBIMHU
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XapaKTEePUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsij sapa, oOlee
YKCJIO JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUUYECKHE JIEMEHThI, HEOPraHUYEeCKHE BELIeCTBA, XMMUYECKUE PEaKLIUU
(10 yuCIly ¥ COCTAaBY YYacTBYIOILUX B PEAKIIUU BEILECTB, IO TEIIIOBOMY YPHEKTY);
XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX KIIACCOB,
HNOATBEPXKJasi  ONUCAaHME IPUMEPaMU  MOJEKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHbIX YCIOBUSIX;

BBIUNCIISATh OTHOCUTEJIbBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTIO 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MAcCOBYIO JOJIO BEIIECTBA B pPacTBOpE,
HPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaklnu;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00o011eHne, cucTeMaTu3aluio, KiacCu(hUKaLuio, BbISIBIEHUE MPUYUHHO-CIEICTBEHHBIX CBSA3EH
— JJI M3Yy4YEHHUs CBOMCTB BELIECTB M XUMHUYECKUX PEAKIHI, €CTECTBEHHO-HAayYHbIE METO]IbI
NO3HAHUS — HaONIOJIEHUEe, UW3MEpPEHUE, MOJICIMPOBAHUE, JKCHEPUMEHT (pealbHbIi U
MBICJICHHBIN );

CJIe10BaTh MpaBUiIaM I0JIb30BaHUS XUMUYECKOW MOCYAON U JIabopaTOpHBIM 000PYIOBAHUEM, a
TaKXXe MpaBuiiaM OOpallleHHsI C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBIITOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHHUIO Ia3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpPOJA), NPUTOTOBJICHUIO PAcTBOPOB C OMNpEeAEIEHHONH MaccoBOW oieit
pPacTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh W IPOBOAUTH XUMHUYECKUE HKCHEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB WIENOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIaKMYC,
¢deHondTanent, METHIOPAaHK U IPYyTrHe).

K xoHuy oOydeHus B9 KJjacce peiMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTh y O0YUaIOIIUXCSl YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHM: XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTUOH, aHWOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJIIEHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCIECHUs, XUMUYECKas peaklus, XHUMHUUYECKass CBs3b,
TETIOBON P PEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, oOOpaTHMMble M HeoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBICHHUE, aJUIOTPOIIHS,
aM(pOTepHOCTb, XUMUYECKas CBsI3b (KOBaJIEHTHAsl, MOHHAs, METAJUINYEeCKas), KpUCTAIIINUECcKast
pemeTka, KOppOo3HWs METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM PEAKLUUU, MPEACIBHO
nomyctumast koHueHntpauus [1/IK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUM U IIPUMEHSATD 3TU MTOHATUS IIPU
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUJIsl COCTaBJi€HMsI (POpPMyJ BEIIECTB U ypaBHEHUI
XUMUYECKHUX PEaKINN;
ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XHUMHUYECKHX JJIEMEHTOB B COEIUHEHHUSX
Pa3IMYHOTO COCTaBa, NPUHAIIEKHOCTb BEHICCTB K OINPEACIEHHOMY KJIACCYy COCOUHEHHM I10
(dopmynaM, BUJ XUMUUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAININYECKasi) B HEOPIraHUYECKUX
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COCIMHEHUSIX, 3aps]l MOHA MO0 XUMHYECKOH (opmylie, XapakTep Cpelabl B BOJHBIX PAacTBOpAx
HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cMmbica Ilepuonnueckoro 3akona J[. WM. MenneneeBa M JAeMOHCTpUPOBATH €ro
MOHMMAaHUE: OINMCHIBATh M XapakTepu3oBaTh TabnuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHX SJIEMEHTOB: pa3finyarh MOHATUS «TJlaBHAas moArpymnmna (A-rpynma)» u «moOouHas
noarpynna (b-rpymnmna)», Manble W OoJblIME MEPUOAbI, COOTHOCUTh 0003HAYEHHMSI, KOTOPbHIE
UMEIOTCSI B TEPUOJUYECKON TabJIMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps] A1pa, 00Iee YHCI0 dJIEKTPOHOB M pacIpeesieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHSATH 00IIME 32aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUM B MpelesaX MajibIX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHUE AIE€MEHThI, HEOPraHUYECKHE BEIECTBA, XMMHUECKHUE PEaKIUU
(Mo 4ucIy M COCTaBy Y4YacTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIoBOMY 3(dekTy, Mo
M3MEHEHUIO CTENCHEeH OKMCICHHSI XUMUYECKHIX AJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIMME U CrenuPUUecKkue XMMHYECKHUE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEIECTB, MOATBEPK/Iasi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA;

COCTABJISITh YPABHEHUS JICKTPOJIUTUYECKON TUCCOIMAIIMU KUCIIOT, IIEI0UeH U COJIeH, TTOJIHBIE U
COKpaIEHHBIC YPaBHEHHs PEAKIMii MOHHOTO OOMEHa, YpaBHEHHs pPeakiuil, OATBEPKIAOIINX
CYILIECTBOBAaHUE T'€HETUUECKON CBSI3U MEX/y BEILIECTBAMH PA3JIMUHBIX KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEACTBOM COCTaBICHUS
AIIEKTPOHHOTO allaHca TUX PeaKIINi;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUs
XUMUYECKHUX MTPEBPAIICHHI B Pa3IMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISAPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHMs, MAaCCOBYIO JIOJII0 BEIIECTBa B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

coOirofaTh MpaBuiia MOJB30BAHUS XUMUYECKOW MOCYI0M M J1abOopaTOPHBIM O0OpYyIOBaHUEM, a
Tak)Ke MpaBuiia 0OpallleHus ¢ BEUIECTBAMH B COOTBETCTBHUH C MHCTPYKIMSMH TIO BBITTOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB MO MOJYUYEHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuCIoro rasa);

MPOBOJIUTh PEAKIMM, TMOATBEPXKJIAIOIINE KAueCTBEHHBIM COCTaB PAa3JIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMJI-, KapOoHaT-, (ocdar-, cuiIukKar-,
cynbdar-, THUIPOKCUI-WOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI HM3yYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OTEPALIMHU MBICIUTEIBHON AESITENHHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEeMAaTU3allMIO, BBISBICHHE MPUYUHHO-CICJCTBEHHBIX CBSI3€H — NJIST U3Yy4eHUs
CBOMCTB BEIIECTB M XHMHUYECKUX pPEaKIMi, €CTECTBEHHO-HAyYHbIE METOJIbl IO3HAHUS —
HaOII0IeHUE, U3MEPEHUE, MOJICTMPOBAHNE, IKCIIEPUMEHT (pEabHBIN M MBICIICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ne||  HamMeHOBaHMe pa3zienoB U TEM ‘ KonunyecTBo yacos OnexTpoHHbIe (LIU(PPOBHIE)
n/ MIPOTPaMMBI _ 00pazoBaTeNbHBIC PECYPCHI
o & o 3
! o |E& |Es
5 Bs E 8
= ce |80
~ == 5
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
1.1 Xumuss — BaxkHas 00J1aCTh 5 2 bu6mmoreka [JOK
€CTECTBO3HAHUS U MPAKTHUECKON https://m.edsoo.ru/7f41837c
eITEeIbHOCTH YeJIOBEKA
1.2||BemecTBa 1 XUMHUYECKHE PEAKITUN 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pazaeny H 20 “

‘Paaneﬂ 2. BaskHelimme npeacTaBuTe 1M HEOPraHMYECKUX BelIeCTB

2.1|Bo3nyx. Kucnopon. ITonsitue 06 6 bu6mmoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
2.2|[Bonopon.IlonsiTie 0 KUCIOTax U 8 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
2.3||Bona. PactBopsrl. [Tonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837c
2.4||OCHOBHBIC KJIaCCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCTUHCHUIT https://m.edsoo0.ru/7f41837c
Hroro no paszneny H 30 H ‘

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucrema XHMHYECKHX 31eMeHTOB /1.
U. MenaeneeBa. CTpoenue aToMoB. XuMHuecKkas CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIC PEaKINHU

3.1|[Tepuoanyeckuii 3aKoH U 7 bu6nmoreka [IOK
[epuoanyeckas cuctema https://m.edsoo.ru/7f41837c
XUMHUYECKHUX 31eMeHToB /1. 1.
MenneneeBa. CTpoeHue aTroma
3.2||Xumuueckas CBS3b. 8 1 bu6nuorexa [IOK
OKHUCITUTENLHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENIbHBIE PEAKIIUU
Hroro no paszneny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO || 68 4 5
[TPOTPAMME



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
Ne|| HammenoBanwue paznenoB u TeM | KonmdecTBo yacoB ‘ OnekTpoHHbIe (IU(PPOBLIE)
n/ IPOrpaMMBbI o0pa3oBaTeNnbHbIE PECYPCHI
m 2 2|18 E
o 5 QI & o
= LY |IEQS
) B E S
3 |55):¢8
=N ==
Pa3zgea 1. BemmecTBO M XUMH4YeECKHEe peaKkul
1.1||[ToBTOopenue u yriyonenue 5 bubmmoreka [IOK
3HaHUI OCHOBHBIX pa3zesioB Kypca https://m.edsoo.ru/7f41a636
||8 kmacca
1.2||OcHOBHBIC 3aKOHOMEPHOCTH 4 bubnmnorexka HOK
| |xumudeckux peakuuii https://m.edsoo.ru/7f41a636
1.3||9nexkTponuTrueckas 8 1 1 ||bubnuotexa LIOK
arcconuanusa. XuMUIEeCKUe https://m.edsoo.ru/7f41a636
| |lpeakuuu B pacTBOpax
‘I/ITOFO 10 pasjeny H 17 H ‘
‘Pa3)1e.11 2. HemeTa/ulbl M HX COeIMHEHUS ‘
2.1/|0O6mas xapakTepucTHKa 4 bubnuorexa [JOK
XUMHAYECKHX 371eMeHTOB VIIA- https://m.edsoo.ru/7f41a636
| |[rpynimst. asoreHs
2.2||0O6mas xapakTepuCcTHKa 6 bubnnorexa [JOK
XUMHAYECKHX 3JIeMEHTOB VIA- https://m.edsoo.ru/7f41a636
| |[rpynmei. Cepa u e€ coeiuHeH s
2.3||O0m1ast xapakTepucTHKa 7 bubnunoreka [JOK
XUMHAYECKHX 3JICMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymnisl. A30T, pochop 1 ux
| ||coenunenus
2.4/|0O0mas xapakTepucTHKa 8 1 bubnnorexa [JOK
XUMHAYECKHX 371eMeHTOB [V A- https://m.edsoo.ru/7f41a636
IPYIIIBL. YTIEPOa U KPEMHUN U UX
| ||coenunenus
‘I/ITOI“O 0 pa3jerny H 25 H ‘
‘Pasne.n 3. MeTa/uibl M MX COECAMHEHHSA ‘
3.1||061me cBoiicTBa METAIIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2||BaxkHeiime MeTauibl U UX 16 1 2 ||bubmmoteka I[IOK
COEIMHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOI“O 0 pa3ferny H 20 H
‘Pamen 4. XuMusl ¥ OKpy Kaouas cpeaa ‘
4.1BemiecTBa U MaTepUaNbl B )KU3HU 3 bu6nmoreka [JOK
JyeaoBeKa https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 10 pa3aeny H 3 H ‘
‘HOBTOpeHI/Ie H 3 H ‘
(OBIIEE KOJIMYECTBOYACOB [ 68| 4 || 7 | |



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* Xumusa, 8 xmacc/ lNabpuensu O.C., OctpoymoB W.I'., Cmamko C.A., Mocksa
«M3paTensCeTBO «IIpocsenieHue», 2024 I.
Yyebnoe nmocobue «Xumus. § kiacc» YUeOHUK Il oOIieoOpa3oBaTeIbHBIX OpraHU3AIMN C
npuioxeHneM Ha 3iekTponHoMm Hocutene (DVD) / I'.E. Pymutuc, ®@.I'. @enpaman. - M :
IIpocsemenue, 2014- 208c.;

«Xumus. 9 kmace» Y4eOHHK N7l 0OIIe0Opa3oBaTENbHBIX OpraHU3aIluil ¢ MPHIOKCHHEM Ha
anexktpoHHoM Hocutene (DVD) / I'.E. Pymsutuc, ®@.I'. ®enpaman. - M: IIpocsemenue, 2014-
208c.

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
MeToaudeckoe MMCbMO 00 0COOEHHOCTSX TpernoiaBanust XuMuu B 2024/2025 yueOHOM TOy
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-
2021/14-moduli/3144-190824-1

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmuoreka [JOK

https://m.edsoo.ru

Poccwuiickas anekrponHas mkoia https://resh.edu.ru



https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/3144-190824-1
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/3144-190824-1
https://m.edsoo.ru/
https://resh.edu.ru/
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