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IlosicHuTEIbHAA 3aNIHCKA

PaGouass mporpaMma 1O XHMHM Ha YPOBEHb OCHOBHOTO OOIIEro oOpa3oBaHUs Jis
obyuyaromuxcsa 8-9-x kimaccoB MbOVY-Opmenckass COLI um .H.H.Jlenucosa pa3pabortana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoanuu B Poccuiickoit
Oenepauun»;

npuka3a Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepkaeHuu (enepanbHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»;

npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O0 ytBepkaeHuu (enepanbHOM
00pa3zoBaTeNbHON MPOrPaMMbl OCHOBHOT'O O0ILIEro 00pa3oBaHUs»;

npukaza Munmnpocsemenuss ot 22.03.2021 Ne 115 «O6 ytBepxkaenun Ilopsinka
OpraHu3alliM ¥  OCYLIECTBIEHUS 0Opa30BaTeNbHON  JESITEIBHOCTH IO  OCHOBHBIM
001eo0pa3oBaTesIbHBIM [IpOrpaMmMaM  — 00pa3oBaTeIbHBIM [POrpaMMaM HadajJbHOT'O
0011er0, OCHOBHOT'O OOLIEr0 U CPEAHEro 00IIero 00pa3oBaHus»;

Konuenuuu npenopaBanus yueOHOro npeaMera « XumMus»;

KoHuenuuu 3K010ru4eckoro oopa3oBaHus B ccTeMe 001Iero oopa3oBaHus;

CII 2.4.3648-20 «CaHuTapHO-3IMJIEMHOIOIHYeCKHe TpeOOBaHUS K OpraHU3alMsiM
BOCIIUTAHUS M OOYYEHHUs, OTIbIXa U O3[0POBIEHHS JIeTeH M MOJOAEKHU», YTBEP)KICHHBIX
MIOCTaHOBJICHUEM TJIaBHOTO caHuTapHoro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'uruennueckue HOPMATUBBI U TPeOOBAaHUS K OOECIIEUCHMIO
OezomacHocTH W (WiM) OE3BPEAHOCTH ISl 4YelOBeKa (aKTOPOB Cpensl OOWTaHUS»,
YTBEP>KIEHHBIX TOCTAHOBJIEHHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.01.2021 Ne 2;

y4eOHOro IIaHa OCHOBHOTO OOIIEro 0oO0pa3oBaHMs, YTBEPXkJAECHHOTO IPUKA30M
MBOVY-Opmenckas COII um H.H./lemucoBa ot 28.08.2023 Ne72 «OO0 yTBepkIeHUU
OCHOBHOI 00pa3oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30oBaHUsA»;

benepanpHON paboyel MporpaMMsbl 10 y4eOHOMY MPEAMETY « XUMHUS».

Pabouass mporpamma OpHEHTHpOBaHAa Ha I€JIeBble MPHOPUTETHI, CHOPMYIHPOBAHHBIE B
¢benepanpHOi paloueil mporpamMme BOCIHTaHMS M B pabodell MporpamMme BOCHUTAHUS
MBOVY-Opmenckas COLL um H.H./Ienucosa

[Tporpamma 1Mo XMMHUM Ha ypOBHE OCHOBHOT'O O0IIEro oOpa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero obOpazoBanus, npenctaBieHHbix B PI'OC OO0, a takke Ha OcHOBE (hemepanbHO
paOoueil mporpamMMbl BOCHUTAHUS M C YYETOM KOHUEMLIMU MpenojaBaHus y4eOHOro
npeaMeTa « XUMHSA» B 00pa30oBaTeIbHbIX opranu3amusax Poccuiickoit denepanuu.
[Iporpamma 1o XuUMHM JaeT IMpeJICTaBI€HUE O Ieysix, oOuiedl crparermu oOyueHwUs,
BOCIIUTaHMUS M Pa3BUTUSA OOyYaIOIIMXCSl CPEACTBAMU Yy4E€OHOIro HpeaMeTa, yCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJEepkKaHKe, NPelyCMaTpUBAET paclpeaeeHue ero no Kiaccam
U CTPYKTYpUpPOBAaHHE IO pasjelaM Hu TeMaM [pOorpaMMbl IO XHMHUH, OIpeesserT
KOJINYECTBEHHbIE M KAaYEeCTBEHHbIC XapaKTEPUCTHUKU COJAEP)KaHUS, PEKOMEHIYyeMYIO
MI0CJIEI0BATEIbHOCTh U3YUYEHUSI XUMUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKH y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpenenser
BO3MOKHOCTH HIpeAMeTa Ul pealn3alud TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeIbHOW NpPOTrpaMMbl Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHUs, a TaKxKe
TpeOoBaHUN K pe3yibTaraM OOy4YeHHMs XMMHUU Ha YPOBHE Iieliell u3ydyeHus Ipeamera u
OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHOM JEATENBHOCTH OO0YYaroLIerocsi 1Mo OCBOEHUIO
y4eOHOr o co/iepKaHusl.



3HaHUEe XMMHHU CIYXKUT OCHOBOU JUIsl (POPMHUPOBAHHMS MHPOBO33pEHHsI 00yyaromierocs, €ro
NPEJCTaBICHUNA O MaTepHajJbHOM EIUHCTBE MMpA, BaXHYIO pPOJb HMIPAIOT (OpPMHpYEMBbIE
XUMHUEH MpeICTaBleHUs] O B3aMMOINPEBPALICHUSAX HSHEPIUU U 00 SBONIOLMHU BELIECTB B
IpUPOZE, O MyTAX pelIeHHs II00aJbHBIX MPOOJIEM YCTOWYMBOTIO Pa3BUTHS YEIOBEUECTBA —
CBIPDbEBOM, HHEPreTHMYECKOM, TMHUIIEBOH U HSKOJOTHYECKOM Oe30macHOCTH, MpodiieM
31paBOOXpPaHEHUS.

N3yueHne Xxumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEM JUIsl caMopasBUTUS U (OPMHUPOBAHHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei U PyHKIMOHATIBHOIN IrPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMUPOBAHME MBIIUICHUSI W TBOPUYECKUX CIOCOOHOCTEH
00yyYaroImuxcsl, HAaBBIKOB UX CAMOCTOSATEJILHON YUEOHOM NesTeTbHOCTH, SKCIIEPUMEHTAIbHBIX
U HUCCIIEAOBAaTENbCKUX YMEHHH, HEOOXOAMMBIX KaK B IOBCEJHEBHOH JKM3HM, TaKk U B
npodecCUOHATBLHON 1EATEIbHOCTH,

3HAaKOMUT €O CIeUU(UKON HAyYHOTO MBILIUICHUS, 3aKJIa/bIBAET OCHOBBI LIEJIOCTHOTO
B3IIAJa Ha EIMHCTBO NPUPOABI M YEIOBEKA, SBIACTCI OTBETCTBEHHBIM JTAallOM B
(bopMHUPOBaHNUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yYaIOIINXCS;

Croco0CTByeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOILIEHHSI K €CTeCTBEHHO-HAyUHBIM
3HAHUAM, K MpPUPOJE, K YeJOBEKY, BHOCHT CBOHM BKJaJ B 3KOJOIMUYECKOE OOpa3zoBaHHE
oOyJaromuxcs.

JlaHHbIe HampaBieHuss B OOyYeHMM XMMUHU O0ecreuMBaloTCs crenu(ukol copep:kaHus
y4eOHOro MpeaMeTa, KOTOPbIM SBJISEeTCA MeJarornyeckd aJanTHPOBAHHBIM OTPa)KeHHEM
0a30B0il HAYKM XMMHUU Ha OMPE/ICIIEHHOM 3Talle ee pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIero oOpa3oBaHUs OPHUEHTUPOBAH Ha OCBOCHME
00y4aroIUMHUCS CUCTEMBI IEPBOHAYAIILHBIX MMOHATUH XUMUH, OCHOB HEOPraHMYECKOW XUMHUU
Y HEKOTOPBIX OTACIBHBIX 3HAYMMBbIX ITIOHATHI OPraHN4eCKON XUMMUH.

CrpykTypa cojiepaHus MpOrpaMMbl MO XUMHHM c(OpMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxoja K ee uzydeHuro. CopepxaHue CKIAAbIBACTCA U3 CUCTEMBI NMOHATHI O XUMHYECKOM
SJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATHH O XUMHUUYECKOM peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OPTraHW30BaHbl 110 IPUHLUITY MOCJIEI0BATEIILHOIO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOIO YPOBHS:

aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMUSA;

Ilepnoagnueckoro 3akoHa J[.M1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMHH,;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKON CBSI3H,

NpPEeJCTaBICHUN 00 IEKTPOTUTHYECKON AMCCOLUAIIMH BEIIECTB B PaCTBOPAX.
TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIENOBATENbHO OT OJHOIO YPOBHSA K JIpyromy,
BBINOJHAA QYHKIMU OOBSICHEHUS M MPOrHO3UPOBAHMS CBOMCTB, CTPOCHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U TOJIYYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHue mnporpaMmbl MO XHMHUHU CHOCOOCTBYET (DOPMUPOBAHHMIO TPEACTABICHUS O
XMMHMUYECKON COCTABIIAIOLIEH HAayYHOM KAapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAay4yHOMY 3HAHHMIO U METOJaM IO3HaHUS B Hayke. l3yuenue
XMUMUHU TPOUCXOJUT C IPUBJICUCHUEM 3HAHUI U3 paHee M3YYEHHBIX y4EeOHBIX IMPEIMETOB:
«Oxkpyxatomuii Mup», «buonorus. 57 knaccel» 1 «®duznka. 7 Kaace».

[Tpyu M3ydyeHun XUMUU NPOUCXOIUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMMYECKON HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMs, NPAKTUYECKOH NEesATeIbHOCTH 4YEJOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MMPOBOHM KYJbTYpbl. 3ajada y4eOHOro mpeaMeTa COCTOUT B
(OpMHUPOBAHNUU CUCTEMbl XUMUYECKUX 3HAHUI — BaXHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX IMOJIOKEHUH, JOCTYIHBIX OO0OOIIEHUII MHMPOBO33PEHUECKOT0 XapakTepa,



S3bIKa HAyKH, B MPUOOIIEHUU K HAYYHBIM METOJaM IO3HAHUS MPH M3yYEHUU BEIIECTB U
XUMHUYECKHX peakiui, B (POPMUPOBAHMU U PA3BUTHU TO3HABATEIBHBIX YMEHUH U UX
MPUMEHEHUH B Y4YeOHO-TIO3HABATENFHOM W Y4EOHO-MCCIIEOBATENBCKON JIeATEIhHOCTH,
OCBOEHUU MpaBUi 6€30MacHOT0 OOpAIIeHHUs C BEIIECTBAMH B IIOBCEAHEBHOM KU3HU.

[Ipyn u3yyeHUM XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMsI Ba)XKHOE 3HAUCHUE
MpUOOpENH TaKue e, KaK:

dbopmupoBanue MHTEJJIEKTYalIbHO pa3BUTOI JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSATEIHPHOMY MPHUHITHIO PEHICHUN, CIIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

HANPaBJIEHHOCTh OOYy4YeHHUs Ha CHCTEMaTH4eckoe NpuodIeHre oO0ydJaromuxcs K
CaMOCTOSITENIbHOM ~ MO3HABATENIbHON  JEATENbHOCTH, HAy4YHBIM METOJaM  [O3HaHUS,
(hOopMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

o0ecrieyeHrne YCJIOBUM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIMMHUCS OIBITA
pa3HoO00pa3HOM IEeSITEIbHOCTH, MO3HAHKS M CAMOIIO3HAHUS, KJIFOUEBbIX HABBIKOB (KJIFOUCBBIX
KOMIICTEHIHI1), IMCIOIIMX YHUBEPCAIIbHOE 3HAYCHUE JIJISl PA3JIMYHBIX BUIOB JCSITEIBHOCTH;

dbopmupoBanue o6mel (HYHKIIMOHATBFHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM 4YHCIIE YMEHUH OOBSACHATH U OLEHUBATH SBICHUS OKPYKAIOLIETO MHUpPA, UCIOIB3Ys
3HAHUSA U OTIBIT, MOJYYCHHBIE MPU U3YYCHUN XUMHH, IPUMEHSTh UX MPU PelIeHHH Npo0ieM B
MOBCEIHEBHOM KM3HH U TPYIOBOU JEITEIHLHOCTH;

dbopMupoBanue y OOyYarOIIMXCS TyMAaHUCTUYECKUX OTHOUICHHM, MOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU TSI BEIPAOOTKH IKOJIOTHYECKHU 11e1ecO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOH JESATENbHOCTH B LIEISX COXPAaHEHHUS CBOETO 370POBBS U OKPY’KarolIei
MIPUPOJTHOM CpebI,

pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTE K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHsI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOWUIIS U HATIPABIEHHOCTHU JAIbHEUIIIET0 00yUeHHS.

O011ee 4mClIO 4acoB, OTBENEHHBIX MJIS M3YYEHHS XUMHH Ha YPOBHE OCHOBHOTO OOIIEro
obpaszoBanwusi, cocrarisieT 136 yacos: B 8-m kimacce — 68 wacoB (2 waca B Hemenio), B 9-m
Kiacce — 68 yacos (2 yaca B HezeIN0).|

Jnst peanuzanuu TporpamMMBbl UCTIOIB3YIOTCS YYEOHUKH, AOMYIIEHHBbIE K HCIOIb30BAHHUIO
MpH pealin3aliyi UMEIONINX TOCYIapCTBEHHYIO aKKPEeIUTAIMI0 00pa30BaTeIbHBIX MPOTpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIMIEro, CpeaHero oluiero oopazoBaHusi OpraHu3alvsIMy,
OCYIIECTBIIAIOMMMU 00pa30BaTeNbHYIO AEATENbHOCTh, MPHUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

Xumus, 8 wmace/ Tabpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A., AO
«M3natennctBo "[IpocBemieHue"»;

Xumus, 9 wmace/ Tabpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A., AO

«3parenscTBo "TIpocBenienue’»;
DJeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIIEHHBIE K UCTIOIB30BAHUIO MIPH peann3aliui
UMEIOIIUX TOCYAapCTBEHHYIO AaKKpEAUTAlHI0 OO0pa30BaTENbHBIX MPOrpaMM HA4alIbHOTO
00111ero, OCHOBHOTO OOIIET0, CPEJHEro 00Iero oOpa3oBaHus MPUKAa30M MHHIPOCBEIICHUS
ot 02.08.2022 Ne 653:

Xumus, 8 kitace, PI'AOY JITIO «Akaaemuss MunmnpocerieHus Poccum;

Xumus, 9 kace, PI'AOY JIITIO «Akaaemuss MunmnpocperieHus Poccum»;

DJeKTpoHHBIN 00pa3oBaTenbHbIl pecypc «/lomamnue 3amanus. OcHOBHOe oO1iiee
obpazoBanue. Xumus», 8-9 kmacc, AO «M3narensctBo "IIpocBenienne’»;

Conepxxanue y4eOHOT0 nmpeaMera
8- Kiacc



IIepBoHayabHBIE XMMUYECKHE IOHATHUS

[Ipenmer xumuu. Ponb XuMun B KU3HU YenoBeka. XMMHUs B CHCTEME HayK. Tena v BelecTsa.
dusnyueckue CBONCTBA BEIIECTB. ArperaTHoe cocTosHue BeulecTB. lloHsTe o Meromax
Mmo3HaHUs B XUMUU. UncThle BemecTBa U cMecu. CiocoObl pa3/ieJIeHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocTbie
U CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTEIbHAsT MOJIEKYJISIpHAas Macca.
MaccoBas 101 XUMHYECKOTO 3JIEMEHTA B COSIMHEHMU.

KonuuecTBo BemectBa. Monb. Monsipaas Macca. B3auMocBsA3b KoMuecTBa, MacChl M YUCIIa
CTPYKTYPHBIX €IMHHUII BellecTBa. PacueTsl o popmynamM XUMUYECKUX COCTUHEHUI.
®u3znueckue M XUMHUYECKHE SBICHUS. XHUMHUYECKas peakiusi U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUs Macchl BellecTB. XHMHYeCKHe YypaBHeHUs. Kiaccubukanus XUMHYECKUX
peakimii (CoeIMHEHMSI, PA3JIOKEHHSI, 3aMEIIICHUs, 0OMEHA).

XMMHYeCKHH IKCIIEPHUMEHT:

3HaKOMCTBO C XUMHUYECKOW MOCYyN0H, mpaBuiaMu paboOThl B J1aOOpaTOpuu U MpUEMaMU
oOpaiieHust ¢ 1abopaTOpHBIM 000pPYAOBAaHUEM, U3yUCHUE M OMUCAHHE (PU3HMUECKHX CBOMCTB
00pa3ioB HEOPraHUYECKUX BEIECTB, HaOJroeHUe (u3ndeckux (IUIaBJICHUE BOCKA, TasHUE
JIbJ1a, paCTHpPAHKUE caXxapa B CTYIKE, KUIICHUE W KOHACHCAIUS BOJIbI) U XMMUUYECKHUX (TOpeHHE
CBCUM, MPOKAIMBAHUEC MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHCJIOTOW) SIBICHHIA,
HAOMIOJICHHE W OIMHUCAaHWE MPHU3HAKOB MPOTCKAHHWSA XMMHYECKUX pPeakiuii (pas3iokeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJOPUAOM Oapusi, pazloKeHUE THUAPOKCHUAA
menu (1) mpu HarpeBanuu, B3auMoIeHCTBHE XKele3a ¢ pactBopoM conu meau (1), uzyuenue
CrocoOOB pa3leNieHus] CMecel: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE,
TUCTHIUISIIUS, XpoMaTtorpadusi, MpOoBEACHUE OYHMCTKH TOBAPEHHOW CONIM, HAONIOJIEHUE U
OIIMCAHUE PE3YJIBTATOB MPOBEICHHUS OIBITA, WITIOCTPUPYIOILIETO 3aKOH COXPAHEHUs MACCHI,
CO3JIaHKE MOJIENIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Basknelilme npeacraBuTe 1M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucmopon — 31eMEHT M MpOCTOE BEUIECTBO.
HaxoxmeHue kuciopoma B mpupojae, (U3MYECKHE W XHMHUYSCKHE CBOWCTBAa (peakimuu
roperus). Oxcuapl. Ilpumenenue kuciopoma. CrnocoObl MOMYYEHHS KHCIOPOJa B
nabopatopun ¥ mpoMbliieHHOCTH. KpyroBopor kucinopoga B mnpupoge. O30H -
aJUTOTPOITHASI MO (DHUKAINS KHCIIOPO/Ia.

TeroBoil 3dGheKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS, D5K30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arps3HEHUE BO31yXa, YCUICHHUE
MapHUKOBOTO 3 eKTa, pa3pylieHrne 030HOBOTO CJIOSI.

Bomopona — anemeHT u mpoctoe BeecTBo. Haxoxkaenne Bogopoaa B npupoe, PU3ndecKue u
XUMHYECKHUE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI omyueHusi. Kucnots u comnu.

Monsipablii 00beM ra3oB. PacueTsl Mo XUMUYECKUM ypaBHEHUSIM.

duznyueckue CBOWCTBA BOJIbI. Bosa kak pactBoputenb. PactBopsl. HackimeHHbie u
HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTh BelIECTB B Boje. MaccoBasi J10Jisl BEIlIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHUs. PoJjib pacTBOPOB B MPUPOJIE U B KU3HU
yesoBeka. KpyroBopor Bojbl B pupojie. 3arps3HeHUue NpupoAHbIX BoA. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanmss Heopranmdeckux coeauHennid. Okcuapl.  Kiaccudukammss OKCHIOB:
coneobpasyromue  (OCHOBHBIC, KHCIOTHbIC, aM(OTepHbIE) W  HecoscoOpa3yroIlHe.
Homenknarypa oxcuaoB. PuU3MYECKHME W XUMHUYECKHE CBOMCTBa OKcHaOB. I[lomyudenue
OKCHJIOB.



OcHoBanms. Knaccudukanuss OCHOBaHH: MIENIOYM U HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuii. PU3MyYEeCKue U XUMUYECKUE CBOMCTBA OCHOBaHuU. [lomydenue
OCHOBAaHHMII.

Kucnorer. Knaccudukanus kucnor. HoMmeHknatypa kuciaoT. OU3MYECKHE M XUMHUYECKUE
cBoricTBa KUCHOT. Psan akruBHoctu metaiuioB H.H. bekerosa. [lonyuenue kucior.

Comn. Homenknatypa coseil. dusnueckue u xumuyeckue cBoiictBa cojei. [lomyuenue
CoOJIeH.

I'eneTnueckas CBsA3b MEK/y KJIacCaMU HEOPIaHUYECKUX COEIUHEHHUM.

XuMHYeCKHHl IKCIIEPHUMEHT:

KaueCTBEHHOE OMpeeNieHue COACpKaHUS KHUCIOpOAa B BO3IyXe, IMOJIy4YCHHE, COOMpaHue,
pacmo3HaBaHHe M M3yYEeHHE CBOMCTB KHCIOpOJa, HAONIOIEHNE B3aUMOJCHCTBUS BEUIECTB C
KHUCJIOPOZIOM U YCJIOBUSI BOSHUKHOBCHHS M TIPEKpAIlCHUS TOPeHUs (Iokapa), 03HAKOMJICHHE
c oOpa3laMu OKCHUJIOB M OMHCAHHE MX CBOWCTB, MOJY4YEHHE, COOMpaHUe, PaclO3HABAHHUE U
U3yuYeHHUE CBOKCTB Bojopoja (ropeHue), B3auMojeucTBre Bojaopona ¢ okcuaoMm meau (1)
(BOBMOXKHO ~ HCIOJIB30BAHUE  BHJICOMATEpUANIOB), HaONIOJEHHE O00pas3IoB  BEIIECCTB
KOIM4YeCTBOM 1 MOJb, UCClIeJOBaHHE OCOOCHHOCTEH pAcTBOPEHUS BEIIECTB C Pa3TUYHOMN
pacTBOPUMOCTBIO, MPUIOTOBJIEHUE PACTBOPOB €  OINPEIACICHHOW MacCOBOM  JIOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI ¢ MeTalaMH (HATpUEM M KaJbIUEM)
(BO3MOYKHO HCIIOJI30BaHHE BHICOMATCPUANIOB), HCCIICAOBAHUE OOpA3IOB HEOPTaHUYCCKHX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIIOICHNE U3MEHEHUS! OKPACKU WHIMKATOPOB B PAaCTBOpPAxX
KHCIIOT W IIejouei, u3yueHue B3ammojeiictust okcuma menu (1) ¢ pactBopom cepHO#
KHUCJIOTBI, KHCIOT € METajulaMH{, pPEakUUi HEUTpaau3aluy, [OJy4eHHE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOIO MeETajyla JAPYrMM M3 pacTBOpa COJM, pELICHUE
JKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxkHenme KI1acCbl HEOPraHMYECKUX COSAUHEHUI».
Hepuoguveckuit 3akoH u Ilepuoamyeckass cucrema xummu4yeckux djiemenros /JI.H.
MenpeJieeBa. Crtpoenue aTOMOB. Xumuueckas CBSI3b. OKuCJINTEIBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[TepBbie MOMBITKH KJIaCCHU(PUKALUU XUMHUYECKUX AIeMEHTOB. [IoHSATHE O rpymmax CXOIHBIX
97eMeHTOB (LIEJIOYHbIE W MIEJOYHO3CMEIbHBIE METAJUIbl, TajJOre€Hbl, HMHEPTHBIC TIas3bl).
DJeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonmueckuii  3akoH. Ilepuomnueckas cucrema XuMUYecKuX anemeHtos JI.M.
MenneneeBa. Koporkonepuoanas u anuuHonepuogHas (opmsl [lepuomudeckoid cucTeMsl
xumuueckux dsneMmeHToB .M. MenneneeBa. Ilepuonbr u rpynmbsl. DU3WYECKHUA CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
o6oiouek atomoB TmepBbiX 20 XuMHUeckux djeMeHTOB Ilepmommueckori cuctemsl JI.H.
MenneneeBa. XapaKTepUCTHKa XHUMHUYECKOTO JJIEMEHTA IO €ro IOJOKEHUIO B
[Tepuoanueckoii cucreme JI.1. Menpaeneena.

3aKOHOMEPHOCTU M3MEHEHUsl PaJNyca aTOMOB XMMHYECKUX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U MIEPUOAAM.

3nauenue [leprnoanueckoro 3akona u Ilepuoauyeckoil CUCTEMbl XUMUYECKHUX AJIEMEHTOB JIsI
pa3BuTHs HayKku U npakTtuku. /.. MenzaeneeB — yueHblid U TpaKJaHUH.

Xumuaeckast CBS3b. KoBanenTHas (monspHas n HETIOJIIpHAst) CBS3b.
DJIEKTPOOTPHUILIATEILHOCTh XUMUUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporieccel okucieHus u
BoccTaHOBJICHUS, OKHCIUTENIN U BOCCTAHOBHUTEIIH.

XuUMHYECKH IKCTIEPUMEHT:



M3y4eHHe 00pa3IOB BEUIECTB METAIOB M HEMETAIIIOB, B3aMMOJCHCTBHE THIPOKCH 1A [IMHKA
C pPAacTBOpaMM KHUCIOT M IIEJIOYEH, MPOBEJIEHUE OMNBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUi (TOPCHHE, PEaKIUK PA3JIOKEHUS, COCTUHCHNU).
MexnpeameTHbie CBA3U

Peanuzarus MexXnpeMETHBIX CBSI3eH MPH M3yUYEHUU XUMUU B 8-M KJIacCe OCYIIECTBISETCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHI, TaK U TOHATHUH,
SIBJISIFOLLMXCSI CACTEMHBIMU J1J1s1 OT/ICJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.
OO01ue ecTeCTBEHHO-HAYYHBIC MOHSATHUS. HAYYHBIN (akT, THIOTE3a, TEOPUS, 3aKOH, aHAJM3,
CUHTE3, KIacCH(UKAIUs, NEPUOAUYHOCTh, HAONIOJIEHUE, IKCIEPUMEHT, MOJCIHPOBAHUE,
HU3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duzuka: wmartepusi, aroM, DBJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIBI,
pPaZi0aKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUI 3apsiji, BEIIECTBO, TEIO, 00beM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, GU3MYECKUE BEIUYNHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, IIJIAHETHI,
3Be31b1, ConHIIe.

Bbuonorus: ¢porocuntes, apixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOTAeMbIe,
TOILJIMBO, BOJIHBIE PECYPCHI.

9-it kmacc

BemecTBo 1 XMH4ecKas peakius

Ilepuonmueckuii  3akoH. Ilepuognueckas cucrema XUMUYeCKUX anemeHtosB JI.M.
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kajivs, KAJIbLHUS U UX COCAMHEHHIl B COOTBETCTBHUU C
MOJIOKEHUEM 2JIEMEHTOB B [lepronueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHUYECKOM CBA3U. THIBI KpPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTbh CBOMCTB BEIIECTBA OT THMNA KPUCTAINIMYECKOM PEIIETKH U BHUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BEIIeCTB. XHMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSAUIUXCS K PAa3IMUYHBIM KJIACCAM HEOPTraHUYECKUX COCAUHEHUMN, FTeHEeTUYeCcKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Krnaccuduramuss XUMHYECKUX DPEaKIHid M0 Pa3IUYHbIM MpH3HaKaM ([0 YKCIy U COCTaBy
Y4acTBYIOUIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, MO HW3MEHEHHUIO CTereHen
OKHCJICHUS] XUMHUUYECKHX SJIEMCHTOB, 10 0OPaTUMOCTH, 10 YYaCTHIO KaTajau3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKI[UU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHE O CKOpPOCTH XMMHYECKOW peakumu. [loHsATHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakiusx. [IoHsSTHEe O TOMOT€HHBIX W TEeTepOreHHbIX peakuusx. [lonstue o
katanuse. IloHsTHEe O XuMHUYEeCKOM paBHOBecHHM. DaKTOpbl, BIUSAIONIME HA CKOPOCTH
XUMHUYECKON PEaKIuu U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMH, JJICKTPOHHBIM OalaHC  OKHCIMTEIbHO-
BOCCTAaHOBUTEIbHOMN peakuuu. CocTaBleHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIMi ¢ UCTOIB30BAaHUEM METO/Ia MJICKTPOHHOIO OaaHca.

Teopust SAEKTPOIUTUUECKON JTUCCOLUAIMU. DJIEKTPOJUTHI M HEIEKTPOIUTHL. KaThoHsl,
QHMOHbI. MEXaHU3M JMCCOIMALMKM BEIIECTB C Pa3IMYHBIMU BHJIAMU XUMHYECKOW CBS3H.
Crenenb aucconnanuu. CUIIbHBIC U CIa0bIE JICKTPOIUTHI.

Peaknuu moHHOro oOMeHa. YCJIOBHS NMPOTEKAaHUS PEaKIMid MOHHOTO OOMEHA, TOJHBIC H
COKpalleHHbIE HOHHBIE ypaBHEHUS peakiuil. CBONCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE
MIPEICTABICHUN 00 3JIEKTPOJIMTHYECKON aucconuanuu. KauecTBeHHbIC pEaKIMud Ha HOHBI.
[TonsiTHE O rUIpOIN3E COTNEH.

XuMHYEeCKH IKCTIEPUMEHT:



O3HAaKOMIIGHHE C MOJEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYEeCKHX BEIIECTB —
METAJUIOB W HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEHICCTB (XJIOpUAa HATpHs),
UCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKlUd OT BO3ACHCTBUS Pa3IUUHBIX
(GakTopoB, HCCIEIOBAaHUE  DJICKTPONPOBOAHOCTH  PACTBOPOB  BEHIECTB,  Ipolecca
JMCCOIMAIIUN KUCJIOT, Ieoveld U coyield (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPUAIIOB),
MPOBEJICHUE OMBITOB, WIUTIOCTPUPYIOMIUX MPHU3HAKU MPOTEKAHUs PeaKkIuid MOHHOTO OoOMeHa
(oOpa3oBaHMe OcCajKa, BBIJIEICHUE Ta3a, 00pa30BaHUE BOJIbI), OIMBITOB, MUTFOCTPHPYIOLIMX
MPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX peakiuii (FOpeHUe, peakiMu Pas3IoKEHHUS,
COCJIMHEHUS), pAclO3HABAHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KauyeCTBEHHBIX
peakuuii Ha HOHBI, pelIeHHe SKCIIEPUMEHTABLHBIX 3a7a4.

HemeTaiibl M MX coeTUHEHUS

OO0mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIICHH
okucnenus. CTpoeHue u PU3n4ecKre CBOWCTBA MPOCTHIX BEIIECTB — raJOreHOB. XUMUYECKHE
CBOHWCTBa Ha MpHMeEpe XJopa (B3aMMOJCHCTBHE C METAJUIAMM, HEMETaJUIaMH, IIEIOYaMH).
XnopoBogopon. ConsiHass KHCIOTa, XUMHYECKHE CBONCTBA, TMOJy4YeHHE, MPUMEHEHUE.
JleiicTBue XJopa M XJOPOBOJOPOAa HAa OpPraHU3M 4YelloBeKa. BakHeilime XJIOpUAbl U HX
HAX0XJICHHUE B IPUPO/IE.

O6mass xapakrepuctuka osmeMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u puU3NYeCcKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa ¥ Cepbl. AJUTOTPOMHBIE MOAUDUKAITIH KUCIOPOAa U CEpbl. XMMHUYECKHUE CBOICTBA
cepbl. CepoBOIOpOA, CTpoeHUe, PU3NUYEeCKue M XUMUYeckue cBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUI0B. CepHas KucoTa, (pu3nuecKkrue U XMMHYECKHe CBOICTBA
(oOmmMe Kak MpeACTaBUTENS Kiacca KHCIOT M crenupuueckue). XUMHYECKHE pEaKilnu,
JeKalue B OCHOBE MPOMBIIIIEHHOTO CIOCO0a MONy4YeHHs CEpHON KHUCIOTHL. [IpuMenenue
cepHoit kucnoTel. CoNlM CEepHON KHUCIOTHI, KAa4eCTBEHHAsh pEaKIUs Ha CyiIb(haT-HOH.
HaxoxneHnue cepbl U ee cOeAMHEHUN B MpHUpoAe. XUMHUECKOE 3arpsi3HEHUE OKpY>Karolei
Cpelbl COeMMHEHUSIMH cepbl (KMCIOTHBIE OXIH, 3arps3HEHHE BO3IyXa M BOIOEMOB),
CHOCOOBI €ro MPeIOTBPAIICHUSI.

OObmiass xapakrepuctuka »dieMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIC CTENCHH OKHUCICHHs. A30T, paclpoCTpaHEHHE B Tpupojae, (QHU3HUECKUE U
XHUMHUYECKHe CcBoicTBa. KpyroBopor aszora B mpupoje. AMMHAK, ero (U3MYECKHEe U
XMMHYECKHE CBOICTBa, mMoiydyeHue M mnpumeHenue. Conu aMMOHHUS, UX (U3HUECKHE U
XMMHYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHasi peakiusi Ha MOHBI aMMOHHUS. A30THas
KHCIIOTa, €€ MOoJy4eHHe, (U3NUECKHEe U XUMHUYECKHE CBOWCTBA (OOIIMEe KaK MPEICTABUTEIS
KJ1acca KUCIOT U cnenududeckue). Mcnoab30BaHine HUTPATOB U COJICH aMMOHUSI B Ka4eCTBE
MUHEpAILHBIX yI0OpeHUH. XUMHUYECKOE 3arpsi3HCHUE OKPYXKAKOIIEH Cpebl COCTUHCHUSIMU
azota (KHCIOTHBIC MOXKIH, 3arpsA3HEHHE BO3AyXa, MMOYBBI W BomoemoB). Docdop,
anmnotponuble Moaudukauuu docdopa, ¢GuzMUeckue M XUMHUUEcKHe cBoHcTBa. Oxcupg
docdopa (V) u dochopras kucimora, GU3MUSCKHE W XUMHUYECKHE CBOWMCTBA, MOJyYCHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MHHEPATIbHBIX yI00OPSHHUH.

Ob6mas xapaktepuctuka 31eMeHTOB IVA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe  CTCNCHH  OKUCIEHUS.  YTIepoJd,  aUIOTPONHbIE  MOJIU(UKAIIHH,
pacrpocTpaHeHHe B Tpupojae, (HU3HYECKHEe ¥ XUMHUYECKHE CBOWMCTBA. AJICOPOIHS.
KpyroBopor yraepoga B mpupoge. Okcuubl yriepona, Ux (GU3NYECKUE U XUMHUYECKUE
CBOWCTBA, JCHCTBHE HA JXMBBIC OPraHU3MBbI, TMOJIYYCHHE M MPUMEHEHHE. DKOJIOTUYCCKHE
npoOsieMbl, cBsi3aHHbIE ¢ okcuaoM yriepoma (IV), rumoresa rio0agbHOrO MOTEIUICHUS
KJIMMara, TMapHUKOBBIA 3(dekr. YrombHas KUCIOTa W €€ COJMH, UX (HU3UUECKUE U
XMMUYECKHE CBOWMCTBA, MOJydeHHE W NpuMeHeHue. KadecTBeHHasl peakiusi Ha KapOOHaT-



noHbl. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIhCKOM
XO3SHUCTBE.

[lepBoHauanbHbIE TOHATHA OO0 OPraHMYECKHUX BEUIECTBAX KaK O COSAMHEHHSX YTIepoaa
(MeraH, 3TaH, STHWJICH, allETWICH, 3TaHOJ, TIJIMIEPUH, YKCycHas Kwuciora). [IpupomHbie
UCTOYHHUKH YTJIEBOJIOPOJOB (Yroyib, MPUPOIHBINA Ta3, HE(PTh), MPOAYKTHl MX MEpepadOTKU
(OeH3uH), WX poOJb B OBITY W NPOMBINUICHHOCTH. [IoHATHE O OMOJOTHMYECKH BaXKHBIX
BEIIECTBAX: JXKUpaX, Oelkax, yriaeBoJax — M MX POJU B KM3HMU ueloBeKa. MarepuaibHOe
€MHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMUYECKHE CBOWCTBA, IMOJY4YCHHE W TPHUMEHEHUE.
CoenuHeHust kpeMHuss B mpupoje. OOmue npencraBienusi o6 okcuue kpemuus (I1V) u
KpeMHUeBOl kuciore. CHIMKATBl, MX HCIONb30BAaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxkueiimme cTpouTenbHbIe MaTepuasbl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH, Kele300eTOH.
[TpoGiieMbl 6€30MaCHOTO MCMOIB30BAHUS CTPOUTENBHBIX MAaTEpPHUajOB B IOBCEIHEBHOM
JKU3HU.

XHMHUYeCKHH IKCIIEPHUMEHT:

u3y4eHre 00paslloB HEOPraHMUYECKHUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX PeaKIUii Ha XJIOPUA-UOHBI M HAOIIOACHNE MTPU3HAKOB X MPOTEKAHUS, OTIBITHI,
oTpaxkarolue GU3NIeCKUe U XUMUYECKUE CBOWCTBA TAJIOTCHOB U UX COCTMHCHUN (BO3MOXHO
UCITIOJIb30BaHUE BUICOMATEPHUAIIOB), O3HAKOMIICHHE C 00pa3liaMu XJIOPUIOB (raJoreHuIoB),
O3HAKOMJICHHE C O00pasllaMd Ccepbl U €€ COCAUHCHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUICOMATEepPHAIOB), HAOIIOJEHHEe Tpollecca OOyIIMBaHHS caxapa TOA JACHCTBHEM
KOHIIEHTPUPOBAHHON CEpPHOW KHCIOTHI, H3Y4YeHHE XUMHYECKHX CBOMCTB pa30aBICHHON
CEepHOM KHCIOTHI, MPOBEJCHHE KayeCTBEHHOW peakluu Ha CyiabdaT-woH H HaOII0AcHHE
MpHU3HaKa ee MPOTEeKaHMsl, O3HAKOMIIEHUE ¢ (PU3UYECKIUMU CBOMCTBaMH a30Ta, ¢ocdopa u ux
coeuHeHUH (BO3MOJKHO HCIIOIb30BAaHUE BHIACOMATEPHAIOB), 0OpaslaMu a30THBIX U
dbochopHbIX ymoOpeHHi, MmonxydeHue, coOupaHue, pacro3HaBaHHE M M3YyYEHUE CBOWMCTB
aMMuaKa, MpoBe/IeHNe KaueCTBEHHBIX peaklnii Ha MOH aMMOHHMS U Qocdar-uoH U u3ydeHue
MPU3HAKOB HUX MPOTEKAHMS, B3aMMOJEHCTBHE KOHUEHTPUPOBAHHOW A30THOM KHCIOTHI C
MEJIbIO (BO3MOKHO HCITOJIb30BaHNE BUIEOMATEPHAIIOB), M3y4YEHUE Mozeen
KPUCTAJUTMYECKUX PpEeUIeTOK anmasza, rpaduta, (QyiiepeHa, O03HAKOMIIGHHE C MPOLIECCOM
aJIcopOIIMU PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTHUBOTA3a,
noJlyueHue, CoOOupaHue, pacrno3HaBaHue U U3y4eHUE CBOICTB YIIIEKHCIIOTO rasa, MPOBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHUJIMKAT-MOHBI W U3yYEHUE TPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJICHME C MPOAYKIMEH CHJIMKATHOM MPOMBILIJIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTauibl U KX COSTUHECHUS.
MeTasliibl M MX COeIMHEHHS

OO0mias xapaKTepuCTHKa XUMHUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAHHUH WX TTOJIOKEHUS
B Ilepuoanueckoit cucreme xuMmuueckux sneMmeHToB .M. MenaeneeBa u CTpoeHUs aTOMOB.
Crpoenue MetaiuioB. MeTajuinueckasi CBsI3b M META/UIMYECKash KpUCTaJUIMYECKasi pelieTKa.
DJIEKTPOXUMHUYECKUIN DSl HANPSDKEHUN MeTaioB. PU3MYECKHME W XUMHUUYECKHUE CBOMCTBA
MeTtaiioB. OOmme crnocoObl MoiydeHuss MeTamioB. [loHsATHE O KOpPpO3WM METaIOoB,
OCHOBHBIE€ CIOCOOBI 3aIUThl UX OT Kopposuu. CriaBbl (CTajib, 4YyryH, MIOPATIOMUHHIA,
OpoH3a) U X IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounblie MeTambl: nojioxkeHue B [lepuoauyeckoil cucteMe XuMuueckux snemeHToB J[.1.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJeHHE B npupojae. PU3MYECKUe U XUMHYECKHUE
cBoiictBa (Ha mnpuMmepe HaTpus M Kamus). OKCHABI W THAPOKCHABI HATPUS U Kajus.
[IprMeHeHue 1MeT0YHBIX METAVIOB U MX COCIMHEHUH.



[[{enoyHo3emenbHbIE METAJIBI MAarHUM M Kajdbluii: nojoxkeHue B [lepuonnueckoi cucreme
xumuyeckux snemeHToB .M. MenzaeneeBa, CTpoeHHE X aTOMOB, HaXOXJEHUE B MPHUPOJE.
du3nyueckrue 1 XUMHUYECKHUE CBOMCTBA MarHus U Kajblus. BaxHeine coeTMHeHNs KalbLus
(oxcua, THIPOKCHUIL, coin). JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB J[.H.
MenpeneeBa, CTpOE€HHE aroMa, HaxoxJeHue B mpupoge. Duznyeckue U XUMUYECKHE
CBOICTBa amtOMUHUSA. AM(OTEpHBIE CBOICTBA OKCUA M TUAPOKCUIA ATFOMUHUSI.

Kenezo: nonoxenue B Ilepuonnueckoii cucreme xumuueckux 3neMentoB [[.1. Menneneesa,
CTpPOEHHE aToMa, HaxoxJeHue B mpupozae. dOuznyueckue M XMMHUYECKUE CBOMCTBA JKele3a.
Oxcupl, ruapokcust u coiu xenesa (1) u sxenesa (1), ux cocras, cBoiicTBa U MOJTyYeHHE.
XHMHYeCKHH IKCIIEPHMEHT:

O3HaKOMIIEHHE ¢ 00pa3l[aMy METaJJIOB U CIUIABOB, MX (U3NYECKUMU CBOWCTBAMHU, U3yUCHHE
pe3yJabTaTOB  KOPPO3UM METAUIOB  (BO3MOXKHO — HCIOJIB30BAHHME  BHJICOMATEPUATIOB),
OCOOEHHOCTEH B3aUMOJICHCTBHS OKCHAA Kajbliusd M HATpUs C BOAOH (BO3MOXHO
UCIIOJIb30BAHUE BHJICOMATEPHUAIIOB), KCCJICIOBAHUE CBOWCTB ECTKOW BOJBI, Mpoliecca
TOPEHUs Kejie3a B KUCIOpojae (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), MPH3HAKOB
MPOTEKaHUsl KAYECTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KalbIUs, aJJIOMUHUS, IUHKA, JKele3a
(1) u xene3a (I11), menu (1), HaGrOIEHUE W ONMUCAHKME TPOIIECCOB OKPAIIUBAHMS TTAMEHH
WOHAMHU HATpUs, Kamus W Kaiublus (BO3MOXHO HCIOJIB30BAHHUE BHJICOMATEPUAIIOB),
uccienoBaHue aMpOTEPHBIX CBOMCTB THIPOKCH/IA AIFOMUHHUS M THAPOKCHUA IIMHKA, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «Ba)kHelne MeTaibl U UX COCIUHEHUSI».

XuMus M OKpy:Kamouas cpeia

BemectBa 1 marepuanbl B MOBCEIHEBHOM JKM3HM 4eoBeKa. be3zomacHoe MCHOb30BaHUE
BEIIECTB U XUMUYECKUX peakiuil B ObITy. IlepBas momols Mpu XUMHYECKHX OXOrax M
OTPAaBJICHUSIX.

XuMHUYeCKOe 3arps3HEHHE OKpyKaroiied cpeabl (MpeaenbHas IOMyCTUMas KOHIIEHTpAIHs
BetecTs, aanee — [1JIK). Poib XUMUM B pEIlIeHUH KOJIOTHYECKHX TPOOIIEM.

XuMUYeCKHil IKCIIEPHUMEHT:

U3ydyeHre 00pa3ioB MaTepHaIoB (CTEKIIO, CIIJIaBbl METAJIIOB, TIOJIMMEPHBIC MATEPHAIIbI).
MexnpeamMeTHble CBA3U

Peanuzanus MexXnpeaMETHBIX CBSI3ed MPHU M3yUYEHUU XUMHUHU B 9-M KJacce OCYyIIeCTBISETCS
Yyepe3 HCIMOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHHA, TaK W TOHATHUH,
SBJISIFOLUXCS] CACTEMHBIMU JIJ1s1 OT/AEJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.
OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHUS. HAYYHBIN (akT, THIOTE3a, 3aKOH, TEOpHs, aHAIH3,
CUHTE3, KiIaccU(UKalus, MEePHUOAUYHOCTb, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEepeHue, MOJIeIb, SIBJICHUE, TAPHUKOBBIN () PEeKT, TEXHOTIOTHUS, MAaTEPHAIIBI.

®duzuka: wmatepus, aroM, DBJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJ, HW30TOIBI,
PaaMOAaKTUBHOCTh, MOJIEKYJIa, DSJIEKTPUYECKUI 3apsij, MPOBOJHUKH, IOIYNPOBOJAHUKH,
TUDIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTH, KPHCTaJUIMYECKash peEIIeTKa, CIJIaBbl, (pU3MYeCKHe BEIUYHHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3B€3/1bl, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Ouochepa, SKOCHCTEMa, MHUHEpaJbHbIE yIOOpEeHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHBI, IUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOAeMBbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

Ilnanupyemble pe3yJibTaThl 0CBOCHHUSI Y4eOHOT0 NpeaMeTa

JInuHOCTHBIE pe3yJIbTaThl



JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS IMPOrPaMMBI OCHOBHOTO 0OIIEro oOpa3oBaHHs
JIOCTHTalOTCS B XoAe OOydYeHHs XWMHHA B €IUHCTBE Y4YeOHOW M BOCIHMTATEILHOU
NESITETbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCHHUCKUMH COIMOKYJIBTYPHBIMU H
JTYyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, TPUHITHIMH B OOIIECTBE MpPaBUIAMU M HOPMaMHU
MOBEJICHUST U CIIOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHMS, CAMOPA3BUTUS M COIMATH3AIMU
o0yJaromuxcs.

JIMYHOCTHBIE PE3yJIbTAaThl OTPAXKAKT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX ICHHOCTHBIX OPUEHTALINI M PACIIUPEHHUE OIbITA JCSITSILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH.

1)nmaTpHOTHYECKOTO BOCTIMTAHUS

[ICHHOCTHOTO OTHOIICHUSI K OTCUECTBCHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY M HAYYHOMY
HACJIC/IMIO, TTOHUMAHMsI 3HAUCHHUS XUMHUYCCKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOUM HHPOPMALIUEH O MePEIOBBIX TOCTHIKEHUSIX U OTKPBITHSIX
MUPOBOW U OTCUECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE
MUpa U 00IIEeCTBa,;

2)rpaskIaHCKOr0 BOCITUTAHMS .

NPEJCTaBIICHUS O COLMAIBHBIX HOPMax W TNPaBUIaX MEKJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHONH KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, Yy4eOHO-
UCCIICIOBATEIILCKOM, TBOPYECKOW H  JPYTMX BHIAX JCATECIBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HON COBMECTHOM JESTEIBHOCTH TPHU BBITIOJHCHUM YUYeOHBIX, MMO3HABATEIBHBIX
3aja4, BBIMIOJHCHUHM XUMHUYCCKHUX OKCIIEPUMEHTOB, CO3JIaHHMH Y4YeOHBIX IPOEKTOB,
CTpEeMJICHUSI K B3aMMOIIOHUMAHHIO M B3aUMOIIOMOIIM B TMpOIEcce OSTOW  y4eOHOH
JESITeIbHOCTH, TOTOBHOCTH OIIGHWBATh CBOE IMOBEJCHHE U TMOCTYINKH CBOUX TOBApHUIICH C
MO3UIIMY HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIIEACTBUI TIOCTYITKOB,;
3)eHHOCTH HAYYHOT0 MO3HAHMUSI:

MHUpPOBO33PDEHYECKHE  TPEACTABICHHS O  BEIIECTBE W XHMHUYECKOH  pEaKIluH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISAIOIINE OCHOBY IS
MOHMMAaHHUsI CYIIHOCTH HAay4YHOW KApTHHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C MPUPOJHOU CPEIoi, O
POJIM XUMHHU B MO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HAIMPaBJICHHBIC HA MOJYYCHHE HOBBIX 3HAHUH 10 XHUMHH,
HEOOXOAMMBIEC IS OOBSCHEHHsS HAOJII0JACMbIX MPOILECCOB W SBJICHUH, MO3HABATEIbHOM,
UH()OPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYPbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JHTEPATYpOH, AOCTYIMHBIMH TEXHHUECKHMHU
cpeacTBaMu MH()OPMAIHOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEeHHIO W MO3HAHWIO, JIFOO03HATEILHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOW M KCCIIEAOBATENbCKON JEATCIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJICHHOCTH M YPOBHS 00OyUCHHS B TAIbHCHIIIEM;

4)(popMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE I[ECHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 KU3HH, OCO3HAHHE IMOCICACTBUN M HENPUATHE BPEIAHBIX MPUBBIUCK
(ymoTpeOieHusT aaKoroyis, HApKOTUKOB, KypEHHs), HEOOXOIUMOCTH COOJIIOACHUS MPaBUIT
0€30MacHOCTH TPU OOPAIICHUU C XUMHUYCCKUMU BEIIECTBAMHU B OBITY M PEATbHON JKU3HH;
5)Tpya0BOr0 BOCIIUTAHMUS:

UHTEpEC K MPAKTUYECKOMY H3YUYCHHUIO MPOQECcCUil ¥ Tpyda pas3iuvdHOro poja, YBaKEHHE K
TPyAy M pe3yJbTaraM TpPYyIOBOH AEATEIBHOCTH, B TOM YHCJIC HA OCHOBE MPHUMEHECHUS
NPEIMETHBIX 3HAHHM [0 XHUMHH, OCO3HAHHBIM BBHIOOD WHAMBHIYaIbHON TpPACKTOPHH
NPOJODKEHHST 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,



OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIENTHON TPO(heCCHOHATBEHON EATEIBHOCTH
pa3BUTHSI HEOOXOJUMBIX YMEHHUI, TOTOBHOCTH aJaITHPOBATHCS B MPOPECCUOHATBHON CPe/IE;
6)3K0JIOrnYeCcKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOUYHUKY JXKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMaHHE IIEHHOCTH 3I0POBOT0 M 0€30MacHOro o0pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXUYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOMIO/IeHUs] TMpaBuwiI O€30MacHOro TMOBEISHUS MpH pabore ¢
BEIIECTBAMHU, a TAKXKE B CUTYalUsIX, YTPOKAOIIUX 30POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MOTy4YaeMble IPU U3YUCHUH XUMUH, ISl pelIeHHs 3a/1ad,
CBSI3aHHBIX C OKPY KalOLIEW NPUPOJHONW CPENOW, ISl NMOBBIIEHUS YPOBHS 3KOJOIMYECKOU
KyJbTYPBl, OCO3HAHUS TJIO0AIBHOTO XapaKTepa JKOJIOTHYECKUX NpoOdIeM M MyTed ux
pelIeHHusT  IOCPEACTBOM  METOJOB  XMMHH, O3KOJOTMYECKOTO  MBILUICHUS, YMEHMS
PYKOBOACTBOBAThCSA UM B IM03HABATEIbHOM, KOMMYHUKATUBHOM U COILIMAJIBHON MTPAKTHUKE.
MeTanpeaMeTHbIe pe3yJibTaThI

B cocraBe MmeTampeaMETHBIX pPE3yJIbTAaTOB BBLACHSIOT 3HAYMMbBIE [UIsI (HOPMHUPOBAHUS
MUPOBO33PEHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOpUs, IPUHIIUII, THIIOTe3a, (haKT, CUCTEMA,
NpoIiecC, SKCIIEPUMEHT U JIp.), KOTOPbIE HMCHOJb3YKOTCS B €CTECTBCHHO-HAYUYHBIX yUEOHBIX
mpeiMerax ¥ TO3BOJIAIOT HAa OCHOBE 3HAHMW M3 OTHUX MNPeAMETOB (QOpMHUpPOBATH
MpeJICTaBICHHUE O IEIOCTHON HAyYHOW KapTHHE MUpA, U YHUBEPCAIIbHbIE yueOHbIE NEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC,  PETYJSTHBHBIC),  KOTOpbIE  0OOECHEYHUBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOATEIHHOMY TMJIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM e TEIbHOCTH.

Ilo3naBaTeIbHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBUS

ba3oBble Jjoruueckue 1eMcTBUSA.

YMEHHUS UCTIOIB30BaTh MPUEMbI JJOTUYECKOTO MBIIIUIEHHS IPU OCBOEHUHU 3HAHUI: PaCKpPBhIBaTh
CMBICT XHMHYECKHUX TMOHATHI (BBIACTATh HX XapaKTepHbIe TMPU3HAKH, YCTAaHABIMBAThH
B3aUMOCBS3b C JPYTUMH TOHSATHSIMHU), UCIIOIb30BaTh MOHATHS i1 OOBSICHEHUS OTICIbHBIX
(GakTOB U SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUH IS KiIAacCU(PUKAIMM XUMUYECKUX
BEILLECTB M XMUMHMUYECKUX pPEaKUUi, yCTAaHABIMBATH NMPUUYMHHO-CIEACTBEHHBIE CBA3U MEKIY
00BEKTaMH M3YYEHHs, CTPOUTH JIOTHIECKUE pacCyaeHus (MHIyKTUBHBIC, € yKTUBHbIC, 11O
AHAJIOTMH), IEJIATh BBIBOBI U 3aKIFOUCHHS;

yYMEHHUE MPHUMEHATh B MPOIECCEe MO3HAHUS MOHATHS (MpEeIMETHBbIE W METarnpeaIMeTHbIE),
CHUMBOJIMUCCKHE (3HAKOBBIC) MOJEIH, UCIOJIb3YEMbIC B XHMHUH, MPEOOPA30BHIBATH MIMPOKO
NPUMEHSCMBIC B XHMMHH MOJCIbHBIE MPEACTaBICHUS — XHMHYECKMH 3HaK (CHMBOII
3IIEMEHTA), XUMHYecKas (opMysia W ypaBHEHHE XHMHUYECKOH pEaKIMW — MPH PEHICHUU
y4eOHO-TI03HABATENbHBIX 337]a4, C YY€TOM STUX MOJICIbHBIX MPEICTABICHUHA BBHISABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMUYCCKUX PEaKIIMi, BBISBIATH OOIIKME 3aKOHOMEPHOCTH, TPHUYUHHO-CIICICTBEHHBIC CBS3H
Y IPOTUBOPEYMS B U3YUaEMBbIX MpOLecCax U SABJICHUSIX.

ba3oBhbIe HcciaenoBaTeabLCKHe AeiiCTBHS.

YMEHHUE UCTIONB30BATh NIOCTABJIICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE
B KayeCTBE OCHOBBI i1 (OPMHUPOBAHUSA THUIIOTE3bl 110 TIPOBEPKE TNPABUIBHOCTH
BBICKA3bIBAEMbIX CYXIACHUI,

MpUOOpETEHUE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3alMd U TMPOBEACHUIO YYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HaOII0IaTh 32 XOJ0M MPOIlecca, CaMOCTOSTENIbHO IPOTrHO3UPOBATh
ero pesynbraT, (hopMynaHpoBaTh OOOOLIEHUS W BBIBOABI IO PE3yJibTaTaM MPOBEIECHHOTO
OTIBITA, UCCJICAOBAHMS, COCTABIIATH OTUYET O MPOJICTaHHON padoTe.

Pab6ora ¢ undgopmanmeii:



yYMEHHUE BbIOMPATh, aHAJM3UPOBATh U MHTEPIPETHUPOBATH HH(OOPMAIMIO PA3IMIHBIX BUIOB U
dbopM mpencTaBieHUs, IMOJYy4aeMyK U3 pa3HbIX HWCTOYHUKOB (HAy4YHO-TIOMYJISIpHAS
JUTEepaTypa XUMHUYECKOTO COJCPIKaHUs, CIPABOYHBIC IOCOOMs, pPECcypchl HWHTEpHETa),
KPUTUYECCKH OIICHUBATh MMPOTUBOPEUMBYIO M HEJIOCTOBEPHYIO UH(OPMAIIHIO;
YMEHHUE MPUMEHATh Pa3JIMYHbIC METOJbI M 3alPOChl MPH TOUCKE U OTOOpEe MHpOpPMAIMU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHHS YYEOHBIX M MO3HABATEIBHBIX
3aJa4  ONpPENCJICHHOTO THIIA, MPHOOPETCHHWE OmbiTa B  00JaCTH  HMCIOJIb30BaHHUS
WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJICHUE KYJbTYPOH aKTUBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO
dbopmy mpejcTaBieHus MHOOPMAIMK U HIUTFOCTPUPOBATh PEIIAEMbIC 3a/1a4d HECIOKHBIMU
CXEeMaMH, JrarpaMMamu, ApyrumMu GopMamu rpaduku U ©X KOMOMHAIIUSAMH;
YMEHHUE HCIIOJb30BaTh W aHAJIM3MPOBATh B MpPOLECCe Y4eOHOM M HCCIeIOBaTEIbCKOU
NESITEIbHOCTH HWH(MOPMALMIO O BIMSHUU MPOMBIIUICHHOCTH, CEJIBLCKOTO XO3SHCTBA W
TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIICH MPUPOTHON CPEJIbI.
KoMMyHHUKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIE TelCTBHS:
YMEHHUS 33/1aBaTh BOMPOCHI (B X01€ auanora u (KJIu) JUCKYCCUH) IO CYHIECTBY 00CYXIaeMoi
TeMbI, (OPMYJIMPOBATh CBOU TPEIJIOKCHUS OTHOCUTEIILHO BBIMOJIHEHUS TPEII0KESHHON
3a/1a4u;
YMEHHUS MPEJICTABIIATEH MOJYUYCHHBIC Pe3yJIbTaThl M03HABATEIBHOM JICATEIIbHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JejaTh NPE3CHTAIMI0 pPE3yJbTaTOB BBIMIOJIHEHUS XHUMHUYECKOTO
IKCIIepUMeHTa (1ab0paTOPHOTO OIBITA, Ja0OPATOPHOH PabOTHI MO HMCCIICAOBAHUIO CBOWCTB
BEIIECTB, Y4eOHOTO MPOEKTA);
YMEHHUsSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIBHON H
UCCIIEIOBATEIILCKOM JCITEIBHOCTH TIPU PEIICHUU BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE ydeTra
OOIIMX WHTEPECOB M COTIACOBAHMsS MO3MIUKA (0OCYKICHUS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYpPMbI, KOOPAHMHAIIUS COBMECTHBIX JICHCTBHUH, OIpENC/ICHHEe KPHUTEPUEB 10 OIICHKE
Ka4eCTBa BBIMOJHEHHON pabOThI U 1p.).
PeryasiTuBHbIe yHUBepPcaJbHbIE YUeOHbIE TelCTBHA:
YMEHHUE CaMOCTOSTEIBHO OMNPEACIATh TN JEATEIIbHOCTH, TUIAHHUPOBATh, OCYIIECTBISTH,
KOHTPOJIUPOBATh M TPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOKO JCATEIBHOCTH, BHIOMPATH
HaumOosnee dS(¢eKTUBHbIE CHOCOOBI pelieHusT Y4eOHBIX U TMO3HABaTENbHBIX —3ajad,
CaMOCTOSITEIIbHO COCTABIISATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN aJIrOPUTM JCHCTBUI TIPU
BBIIMOJIHCHUH 3aJlaHWi C YYETOM IIOJIyYeHHs] HOBBIX 3HAHUH 00 HM3y4aeMbIX OOBEKTax —
BEIICCTBAX W PEaKIUAX, OLECHHBATh COOTBETCTBHE IOJYYCHHOTO pe3yjibTaTa 3asBICHHOU
I[EJIM, YMEHHUE KCIOJIb30BaTh M aHAIM3HPOBATh KOHTEKCTHI, IpEIjiaracMble B YCIOBHU
3aJIaHUH.
IIpeameTHBIE pe3yJIbTAThI
B cocraBe mpemMeTHBIX pPE3yJbTaTOB IO OCBOCHHIO O00S3aTEIBHOTO  COJNEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (epepaibHONM pabdoyeil MporpamMMmol, BBIJCISIOT: OCBOCHHBIC
OOyYaroIMMUCS HAy4YHbIC 3HAHUS, YMEHHS M CHOCOOBI ACWCTBUH, cnermduyeckue s
NPEeIMETHOM 001acTH «XUMHUSI», BUIBI JCATEIBHOCTH TI0 TOJIYYCHHUIO HOBOTO 3HaHUS, €ro
UHTEpIpETAINY, TPeoOpPa30BaHUI0 W TPUMEHCHHIO B Pa3IMYHBIX YYEOHBIX M HOBBIX
CUTYyAIIHSX.
8-ii kIace
K koHiy oOydeHusi B 8-M Kjacce mpeMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y OOYYAIOIIMXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUCCKUX TIOHSTHI: aTOM, MOJICKYJIa, XUMHUYCCKHUI
AIIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEMICCTBO, CMeCh (OJHOPOAHAS W HEOAHOPOIHAsN),



BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIpHAsl Macca, MaccoBas IO/ XMMUYECKOIO 3JIEMEHTa B COCIMHEHHUH, MOJISPHBII
00bEM, OKCHUJ, KUCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHULIATEIIEHOCTh, CTENEHb OKHCIICHHUS,
XMUMUYeCKass peakius, KiaccuuKauus peakUuid: peakUud COEAWHEHMs, pEaKIHUu
Pa3JIOKEHUs], PeaklMK 3aMellleHus], Peakuu OOMEHa, 9K30- U PHIOTEPMUYECKHE PEaKLuH,
TeroBol 3¢ (eKT peakuuu, AIpo aToma, HJIEKTPOHHBIM CIIOW aroma, aTOMHas OpOHUTaib,
paguyc aToma, XUMUYECKas CBs3b, IOJISIpHAs U HEINOJSIPHAs KOBAJICHTHAs CBSA3b, MOHHAsS
CBsI3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBasi J0Jis BeIlecTBa (IPOLECHTHAs KOHIICHTPAIIHs)
B PacTBODE;

WJUIFOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHM U NPUMEHATH 3TU
MOHATUSA IIPU ONMCAHUM BEILECTB U UX IIPEBPALICHUM,

UCTOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBIeHHMS (OpMyJ BEILECTB H
YPaBHEHUN XMMHUYECKUX PEAKLUMH;

OIpENENATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCJAMHEHMSX, CTEIEHb
OKHMCJICHMS D3JEMEHTOB B OHHApHBIX COEJUHEHUSX, MPUHAUIEKHOCTh BEUIECTB K
OIpEeCTICHHOMY KJIacCy COCIMHEHHI MO (hopMyIiaM, BHJ XUMHYECKOH CBs3M (KOBaJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COCNHECHUSX;

packpbiBaTh cMbica [lepuoanueckoro 3akona [I.M. MenaeneeBa: 1eMOHCTpUPOBATh
[IOHUMAHUE IIEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX JJIEMEHTOB OT UX
nosioxkeHus B Ilepuonnueckon cucTtemMe, 3aKOHOB COXPaHEHHsI MacChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4Y€HHs, 3aKOHa ABOTaapo;

ONHKCBHIBaTh M XapakTepuzoBaTh TabmuuHyro Qopmy Ileproanyeckoir cucTtembl
XAMHYECKHX OJJIEMEHTOB. pa3inyaTh TMOHATHS «riaBHas moArpynna (A-rpymma)» u
«nobounas nmoarpynmna (b-rpymnmna)», Mansie 1 6OJIBIINE TEPHO/IBI, COOTHOCHTH 0003HAUCHHS,
KOTOpble uMeroTcs B Tabmuue «llepuonmueckas cucrema XMMHUYECKHX 3yeMeHToOB J[.U.
MeHzaeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX JIEMEHTOB
(coctaB M 3apsn sapa, oOIlee YMCIIO JIEKTPOHOB M PACHpENesIeHHUEe MX MO 3JIEKTPOHHBIM
CII0SIM);

KJIaccu(UIUPOBATh XUMUYECKHE JIEMEHThI, HEOPIraHWYECKUE BEIIEeCTBA, XUMUYECKHUE
peaxiuy (0 YKCITy U COCTaBY yYacTBYIOIIUX B PEAKIMHU BEIIECTB, [0 TEIIOBOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, MOATBEPK 1ast OINMCaHNE pUMepamMmu MOJIEKYJIIPHBIX YpaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLINN;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOIO COCTAaBa,
BO3MO>XHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHbIX YCIOBHIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChl BEIIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOro 3JIeMEHTa MO (opMylsie COCIUHEHHUs, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM pEeakLny,

IIPUMEHATh OCHOBHBIEC OINEPALIMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000lLIeHHe, CUCTEMaTH3alMI0, KJIACCU(PUKAIMIO, BBISBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBSI3¢d — I H3Y4YEHHs CBOMCTB BEIECTB M XMMHMUYECKHUX pEaKLui,
€CTECTBEHHO-HAy4YHble€ METOJbl IO3HaHMUA — HAOJIOJEHUE, HU3MEpPEHHE, MOJCIMPOBAHMUE,
IKCHEPUMEHT (peasibHbIi 1 MBICIICHHBII);

CJIeZIOBaTh IpaBUJaM IIOJb30BAHUS XMMMYECKOH IOCyl0i U 11abopaToOpHBIM
o0opyoBaHHEM, a TakXe IpaBUIaM OOpalleHUus C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMHU IO BBINOJHEHHUIO JJAOOPAaTOPHBIX XMMHMUYECKHX OIBITOB MO MOJYYEHHUIO U
COOMpaHHMIO Ta3000pa3HbIX BelleCTB (BOAOPOAA U KUCIOPOA), HPUTOTOBICHUIO PACTBOPOB C
OINPEICICHHON MacCOBOM J10JIel PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATb M IPOBOJUTH



XUMUYECKHUE DKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIIOT ¢ IIOMOUIBIO
WHIIUKATOpOB (JIakMyc, peHoI(TanenH, METUIOPAHK H Jp.).

9-# ka1ace

K kxoHiy oOydeHus B 9-M Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaThb C(HOPMUPOBAHHOCTD Yy 0OYUAIOLIUXCSI YMEHHA:

PaCKpBIBATh CMBICJII OCHOBHBIX XMMHYECKUX IOHATUNM. XUMUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEILECTBO, BaJICHTHOCTD,
JJIEKTPOOTPULATENIBHOCTD, CTEIICHb OKHUCIEHUs, XMUMHUUYECKas peaklys, XMMUYECKas CBSA3b,
TeroBo 3(dexkr peakuuu, MoOJIb, MOJAPHBIE 00BEM, pacTBOp, 3JIEKTPOJMTHI,
HEDJICKTPOJIUTHI,  DJEKTPOJIMTHUYECKAss  JUCCOLMAIMs, peakuud HOHHOro  oOMeHa,
KaTalu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHUMbIE  PpEaKIHH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIILHBIE PEAKIMM, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, AJUIOTPONHS, aM(pOTEPHOCTh, XMMHUYECKasi CBsi3b (KOBaJCHTHAs, MOHHAs,
MeTaTMYecKas), KPUCTAJUTMYECKas peIIeTKa, KOPpPO3Hs METajuIOB, CIUIaBBl, CKOPOCTh
XMMHMUYECKOHN peaklMH, IIpelesbHOo nonycruMas konienTpauus IIJIK Bemecrsa;

WJUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHM U NPUMEHATH 3TU
MOHATUSA IIPU ONMCAHUM BEILECTB U UX IIPEBPALICHUM,

UCMOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIeHHMS (OpMyJ BEILECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENEATh BAJICHTHOCTb M CTENEHb OKHUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHEHMAX Pa3IU4YHOIO COCTaBa, MPHUHAMIEKHOCTb BEILECTB K OINPEACICHHOMY KIacCy
COeIMHEHHUH 10 opMyliaM, BUJI XUMHUYIECKON CBsI3H (KOBAJICHTHAsI, HOHHASI, METAJUTNYECKas)
B HEOPraHMYECKUX COEMHEHUSX, 3aps] MOHA MO0 XMMUYECKOH (Gopmyiie, XapakTep cpelibl B
BOJHBIX pAacTBOpax HEOPraHUYECKUX COCAUHEHUH, THUIl KPUCTAUIMYECKOM PpELIETKH
KOHKPETHOI'O BEILECTBA,

packpbiBaTh cMbIca Ilepuoanueckoro 3akoHa .M. MenneneeBa u 1eMOHCTPUPOBATh
ero IMOHMMaHHUE. OINHUCHIBATh M XapaKTepu3oBaTh TabinuHyto ¢opmy Ilepuonnueckoit
CHCTEMBbI XMMHYECKUX 3JIEMEHTOB. pa3liNyarh MOHATUS IIIaBHAas MOArpymmna (A-rpymnma)» u
«nobouHas nmoarpynmna (b-rpymnmna)», Mansie 1 OOJIBIINE TEPHOIbI, COOTHOCHTH 0003HAUCHHS,
KOTOpbIe UMEIOTCSI B TIEPUOJMUECKOM TabIuIle, ¢ YUCIOBBIMU XapaKTePUCTUKAMU CTPOCHUS
aTOMOB XHMHYECKUX O3JIEMEHTOB (cocTaB W 3apsii sjpa, OOllee YHCIO 3JICKTPOHOB U
pacmpeneseHHe HX MO DICKTPOHHBIM CJIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHMI B IIpeleaax MasbIX NEPUOJOB U INIABHBIX
MOJArPYIII C yY€TOM CTPOCHHUSI UX aTOMOB;

KJIaccu(UIUPOBATh XUMUYECKHE JIEMEHTbI, HEOPIraHWYECKUE BEIIECTBA, XUMUUYECKHUE
peakiuu (10 YMCIY M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, [0 TEIUIOBOMY d(deKTy,
10 U3MCHCHHIO CTETICHEH OKUCICHHUS XUMUYECKHIX JIEMEHTOB);

XapakTepu3oBaTh (ONKCBHIBaTh) OOIIME M CHElU(UUSCKHe XHMHUYECKHE CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEUIECTB, IMOATBEPXkAAas ONUCAHHE INPUMEPAMU MOJIEKYJSAPHBIX U
VOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

COCTAaBJIATh YPABHEHUS JIEKTPOJUTUUYECKON JUCCOLUUALIMM KUCIIOT, IEI0YEH U COJIEH,
IOJIHBIE M COKpAallleHHbIe YpaBHEHUS peaklMi HMOHHOTO OOMEHa, ypaBHEHMs peakiuii,
MOATBEPXKIAIOIUX CYIIECTBOBAHUE I€HETHMYECKON CBSI3M MEXKJy BEIECTBAMU Pa3JIMYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa 3TUX peaklui;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHMs, BO3MOKHOCTH
IIPOTEKAHUsI XMMUUYECKUX TPEBPAILECHNUN B PA3JINYHBIX YCIOBUSIX;



BBIUUCIIATH OTHOCUTEILHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYHO
JOJF0 XMMHYECKOTO 3JIeMeHTa 1o (opMylie COCIUHEHHUS, MAacCOBYHO JOJIO BEIIECTBA B
pacTBope, MPOBOAMTH PACUETHI [0 YPABHCHHIO XMMUYCCKON peaKIuy;

COONIIOaTh TpaBHWJA [OJIb30BAHUS XUMHYCCKOW TIOCYIOW U JIaOOpaTOPHBIM
o0OpyJIOBaHHEM, a TakKe NpaBUia OOpaIleHUss C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSAMHU TIO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHHIO U
coOMpaHHIO ra3000pa3HbIX BEIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIUH, TIOJATBEPKIAIOIINE KAUECTBCHHBIM COCTaB Pa3IMYHbBIX BEUICCTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHU-, OPOMUJ-, HOIUA-, KapOOHaT-, pochar-, CUIHUKAT-,
cyibdar-, THIPOKCUA-UOHBI, KATHOHbI AMMOHHS W HMOHBl HM3YYCHHBIX METAJLIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIECTB,;

MPUMEHSATh OCHOBHBIC OIEPAIlUU MBICIUTEIBHON NEATSIILHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 0000IEHHE, CHCTEMATHU3alIMI0, BBISBICHUE NMPUYUHHO-CICICTBEHHBIX CBSI3CH —
JUI M3YYCHUS] CBOWCTB BEIICCTB M XMMHYECCKHX DPEAKIMH, €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAaHUSI — HAONIOJIEHHE, HW3MEPECHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pealbHbId WU
MBICJICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoJin4ecTBO 4acoB DJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3jenoB U TeM K n (uudposbie)
n/n MPOrpaMMbl Bceero oﬁﬂTpom,m,le P ;KTM%CK% o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeI
Pa3nen 1. IlepBoHavyaibHble XUMHYECKHE OHATHS
Xumus — Ba)kKHas 001acTh bubamoreka HOK
11 €CTEeCTBO3HAHUS M  MPAKTUYECKOU | 5 2 https://m.edsoo.ru/7f
EATEIBHOCTH YETOBEKA 41837c
bubamoreka HOK
1.2 BelecTBa 1 XUMHUYECKHE PEAKIIUU 15 1 https://m.edsoo.ru/7f
41837c

HWroro no paznmemy 20

Pa3nen 2. Baxkneiinue npeacTaBuTeId HEOPraHHYECKNX BEIIECTB

Bosmyx. Kucmopon. Ilomstue 00 bubmiorera LIOK

2.1 o 6 https://m.edsoo.ru/7f
o 41837c
bubanoreka HOK
2.2 Bonopoa.Ilousitue o kucinorax u comsix | 8 1 https://m.edsoo.ru/7f
41837c
bubamoreka HOK
2.3 OBOH:‘ Pacteopet.  Tlowstue 00 5 1 1 https://m.edsoo.ru/7f
CHOBaHMIX H1aaae
OcHo a OpraHnye bubnuoreka LIOK
24 OCeH BHeHev KTACERL HCOPTAHMHCCKUX |- 4 4 1 1 https://m.edsoo.ru/7f
commme 41837c
HWroro no paznery 30

Pazgen 3. Ilepuonuueckuii 3akoH u Ilepuonuuyeckasi cucremMa xummudeckux 3jiemeHToB JI. U. MeHneneeBa.
Ctpoenne aToMoB. XuMH4ecKas cBsi3b. OKHCIANTEIHHO-BOCCTAHOBUTEIbHbIE PEeAKIUN

[Nepromnaeckuit 3aKOH H Bubnuoreka HOK
3.1 IMepuoauueckasi cucTeMa XUMHYECKUX | 7 https://m.edsoo.ru/7f
anemenroB  JI. WM. MeHnneneena. 41837c
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Crpoenue atoma
Xumuueckass CBs3b. OKHCIHTEIBHO- bubmorexa HOK
3.2 o N e' ca 8 1 https://m.edsoo.ru/7f
BOCCTAHOBUTEIIbHbIC PEAKIINU 41837¢
bubanoreka HOK
HWrtoro mo pasmenry 15 https://m.edsoo.ru/7f
41837c
bubamoreka HOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f
41837c
OBLIEE KOJIMYECTBO YACOB IIO 68 4 5
ITPOI'PAMME
KJACC
KoJsmmuyecTBO yacoB
Ne HanmeHnoBanue pa3genoB u daextponnbie (uuPpoBbIe)
n/n TeM IPOrpaMMbl Bcero Kontpoabneie | Hpakruueckue o0pa3oBaTebHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. BelecTBO M XUMH4YECKHE PeaKIUI
11 i_IOaBTO\P eHZIs o " ym};gHZng 5 1 bubnnoteka [HOK
' HarH HOBHBIX - pasieiion https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH | bubnnoteka [HOK
' XMMHYECKHUX PEAKIHH https://m.edsoo.ru/7f41a636
L3 QHGK(’)I‘I)OEI/ITI/I‘IGCK&;I( 5 . . Bubmorexa 10K
' JIMCCOTIHAILIT HMHHCCIHE https://m.edsoo.ru/7f41a636
PEaKIyK B paCTBOpax
HWroro no paznmery 17
Pasgen 2. Hemeraslibl M MX cOeTHHEHUS
21 Obmas XapeaKTng\C/Tlef 4 1 bubnnoteka [HOK
' XHMIFICCIHX  SIICMEHTOR https://m.edsoo.ru/7f41a636
rpymnsbl. ['anorensl
29 Obmas xap 2KszHC\T/I;Iff 6 bubnnoteka [HOK
' RIMITACCITX  9JCMCHTOR https://m.edsoo.ru/7f41a636
rpymnbl. Cepa u e€ coeiMHeHNUs
Obmas XapaKTepUCTHKA
23 XUMHYECKUX dJeMeHTOB VA- 7 1 bubamoreka HOK
' rpynmsl. Azot, dochop u ux https://m.edsoo.ru/7f41a636
COETMHEHUS
Obmas XapaKTepUCTHKA
24 XUMHUYECKUX dyemMeHToB |VA- 8 1 2 bubanoreka HOK
' TpyIIBL. YTIEpoa M KPEMHUH U https://m.edsoo.ru/7f41a636
HX COEIUHEHUS
HWroro no paznmemy 25
Paszgen 3. Merasibl M UX COeNHEHHS
. bubanoreka HOK
31 Obume CBOHCTEa METAIIIOB 4 https://m.edsoo.ru/7f41a636
39 BakHelimue MeTaibl W HX 16 1 2 bubanoreka HOK
' COCIMHCHHS https://m.edsoo.ru/7f41a636
HWroro no paznmemy 20
Paznen 4. Xumusi M OKpy:Kamouias cpeaa
a1 BemectBa w MaTtepuanel B 3 Bubnuoreka HOK

JKHN3HH YCJIOBCKA

https://m.edsoo.ru/7f41a636
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Hroro no pazpeny

PesepBHOe Bpemst

bubamoreka HOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB IIO
[MPOTPAMME

68



https://m.edsoo.ru/7f41a636

ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
DJIeKTPOHHbIE
Ne Tema ypoka Bcero Hara unppossIe
n/n o0pa3oBaTe/bHbIE
4acoB
pecypesl
IIpenmer xumun. Poiap XuMUM B SKH3HHM 4YeJIOBEKa Eubmiotexa HOK
1 pex ' 11 CEHT https://m.edsoo.ru/ff0d
Temna u BemrecTBa 210c
ITonsiTe 0 MeTOMAX IMO3HAHUSI B XUMUU ceHT Eubmiotexa HOK
2 A 1 https://m.edsoo.ru/ff0d
CrapToBasi TMATHOCTHKA 2976
IIpakTuueckast padora Ne 1 «IIpaBuia paGoTsl B CEHT Bbubnmnoteka [HOK
3 Jadopatopun M npuémbl  oOpamenusi ¢ | 1 https://m.edsoo.ru/ff0d
J1a00pPaTOPHBIM 000PY/I0BAHHEM 23dc
Yuctele BemecTBa U1 cmecH. CriocoObl pasaereHus ceHT Eubmiotexa HOK
4 1e Bell ' pasi 1 https://m.edsoo.ru/ff0d
cMmecent 26ca
. CEHT bubnmoreka HOK
5 [pakTuueckas padora Ne 2 «Pa3zu1eneﬂne cMecel 1 https://m.edsoo.ru/ffod
(Ha mpUMepe OYUCTKH MOBAPEHHOM COJIN)» 2808
CEHT bubnmoreka HOK
6 ATOMBI ¥ MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c
XuMHYECKHUE DJIEMEHTBI 3Haku (cumBOITBI) cent Eubmiorexa HOK
7 ' 1 https://m.edsoo.ru/ff0d
XAMHYECKHUX DJIEMEHTOB 2bes
CEHT bubnmoreka HOK
8 IIpocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bubnmoreka HOK
9 ATOMHO-MOJICKYJIIPHOE YICHUE 1 OKT https://m.edsoo.ru/ff0d
2d50
3aKoH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHYECKAs OKT Bubnuoreka HOK
10 ¢dopmyna. BaseHTHOCTH  aroMOB  Xumuyeckux | 1 https://m.edsoo.ru/ff0d
DJIEMEHTOB 2eae
OtHocurenibHasg aTtoMHas Macca. OTHOCUTEIbHAs OKT Eubmiotexa HOK
11 ' 1 https://m.edsoo.ru/ff0d
MOJIEKYJIIpHAs Macca 323c
Maccosas IS ~ XHMHAYECKOTO JIEMEHTA B OKT Eubmiotexa HOK
12 o ° 2 1 https://m.edsoo.ru/ff0d
COEIMHEHNH 350c
OKT bubnmoreka HOK
13 KonuuectBo Berectsa. Mosb. Mosnsipaas macca 1 https://m.edsoo.ru/ff0d
5230
dusnueckne U XUMHYECKHE SIBIEHUSA. XUMHAYECKAS OKT Eubmiotexa HOK
14 ' 1 https://m.edsoo.ru/ff0d
peaxs 37fa
IIpusHaky W yCHOBHS NPOTEKAHUSA XUMHUYECKHX OKT Eubmiotexa HOK
15 P . Y P 1 https://m.edsoo.ru/ff0d
PpeaxImii 3a16
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3aKOH COXpaHEHHS MAaCChl BEIIECTB. XHUMHYECKHE OKT Eubmuotexa HOK
16 P m ' https://m.edsoo.ru/ff0d
YpaBHEHHS 3p88
B . . - o Bubnuoreka HOK
17 PIAUCIICHHA ~ KOTMHCCTBA, MaCSH pettiectsa HOSI0 https://m.edsoo.ru/ff0d
YpaBHEHHSAM XUMHYICCKIX PEaKIIA 5708
Kiraccudukarms XUMHYeCKUX peakIimii (CoeqnHeHHUs Ho0 Eubmiorexa HOK
18 H peakdl A ' https://m.edsoo.ru/ff0d
PpasoKEHHs], 3aMEIICHNUs, OOMEHa) 334
HOSI0 Bbubnuorexa HOK
19 O0001IEeHNEe U CHCTEMATH3AIUS 3HAHHUI https://m.edsoo.ru/ff0d
40c4
HOSI0 Bbubnuorexa HOK
20 Konrtpoabsnas padora Nel mo teme «BemecTBa u https:/m.edsoo.ru/ffod
XHMHYECKHE Peakum»
4290
Bo3mxyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopo HOs0 bubmorera LOK
21 o4 ' Ayxa. PO https://m.edsoo.ru/ff0d
— DIIEMEHT U MPocToe BemecTBo. O30H
448e
®u3nYecKue W XHUMUYECKUE CBOWCTBA KHUCJIOPOAA HOSIO Bubnuoreka HOK
22 (peakuuu  okucieHus, ropenue). [lomsTne 00 https://m.edsoo.ru/ff0d
OKCHIAX 4614
CrocoObl HOJIyUeHHsT KHCIIOpoJa B J1adoparopuud U Ho0 Bubmuotexa HOK
23 y POL patop https://m.edsoo.ru/ff0d
MIPOMBIIIICHHOCTH. [IprMeHeHe Kucaopoaa 4972
TemnoBo# 3P PeKT XMMUIECKON pPeakiy, MOHITHE O bubnnoteka [HOK
24 TEPMOXHUMHUYECKOM YpaBHEHUH, 9K30- " nekab | https://m.edsoo.ru/ff0d
SHIOTEPMHUCCKUX PEaKIINIX 4790
nexkad | bubnmoreka HOK
o5 TommmBo (HedTh, yrodp W MeTaH). 3arps3HEHHE https://m.edsoo.ru/ffod
BO3/yXa, CIIOCOOBI €T0 MPeOTBPALICHHS Acha
nexkad | bubmmoreka HOK
26 IIpakTHueckas padora Ne 3 mo Teme «l'[onzfqeﬂne https:/m.edsoo.ru/ffod
U co0MpaHue KUCJI0Poaa, U3yUeHHe ero CBOHCTB» 4262
Bomoponx — DdileMEeHT W IIPOCTOE  BEIIECTBO Aexab | bubmorexa HOK
27 AOpOaL P m ' https://m.edsoo.ru/ff0d
Haxoxnenue B npupone
4ddo
dusnyeckne W XUMHYECKHE CBOMCTBAa BOJOPOJA fexab | bubmorexa HOK
28 HlopoZa. https://m.edsoo.ru/ff0d
[Ipumenenue Bogopoa
4dd0
nexkad | bubnmoreka HOK
29 IToHATHE O KHCIIOTAX U COIAX https://m.edsoo.ru/ff0d
50d2
nexkad | bubmmoreka HOK
30 CriocoOsI TosTy4eHuns BOIOpoia B 1abopaTtopun https://m.edsoo.ru/ff0d
4dd0
nexkad | bubnmoreka HOK
31 IIpakTHyeckas padora Ne 4 mo Teme «l'[oi1yqem1e https: /m.edsoo.ru/ffod
U co0MpaHue BOIOPO/A, N3yYeHHUE ero CBOHCTBY 4§42
nexkad | bubmmoreka HOK
32 MomnsipHblii 00bEM Ta30B. 3aKOH ABOTaapo https://m.edsoo.ru/ff0d
542e
Brruuciennst 00b€Ma, KOIMYECTBA BEIIECTBA T'a3a I10 Eubmiotexa HOK
33 ' N SIHB https://m.edsoo.ru/ff0d

€r0 M3BECTHOMY KOJIMYECTBY BEILIECTBA WM 00BEMY

55a0
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Bbruncnennst 00bEMOB  Tra3oB 10  ypaBHEHHIO SIHB bubnmnoteka [HOK
34 peakiuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILCHUMN https://m.edsoo.ru/ff0d
ra3oB 5708
SIHB bubnmoreka HOK
35 dusnyYecKre U XUMUYECKHAE CBOMCTBA BOIBI https://m.edsoo.ru/ff0d
587a
SIHB bubnmoreka HOK
36 CocraB ocHoBaHui. [ToHATHE 00 MHANKATOpPaX https://m.edsoo.ru/ff0d
59e2
Boma kak  pactBoputenb.  HacbluieHHble U SIHB Bubnuoreka HOK
37 HEHACBHIIICHHBIC  PACTBOPBL MaccoBas  gois https://m.edsoo.ru/ff0d
BEIIIECTBA B PACTBOPE 5b40
IIpakTuueckass padora Ne 5 mo Teme SIHB bubnnoteka [HOK
38 «IIpuroroBjiecHHe PacTBOPOB C OINpeNeJEHHOI https://m.edsoo.ru/ff0d
MACCOBOM /10J1eii pACTBOPEHHOI0 BellleCTBA» 5eba
bubnmnoreka HOK
39 KontponbHas padora Ne2 mo teme «Kmuciaopon. dbesp https: /m.edsoo.ru/ffod
Bopopoa. Bopa»
6342
desp bubnmnoteka [HOK
40 Oxkcumpl: cocTaB, KiTaccu(pUKAIs], HOMCHKIATypa https://m.edsoo.ru/ff0d
664e
ITonmyuyeHnHe W XHMHYCCKHE CBOWMCTBA KHCIIOTHBIX enp bubmorexa LOK
41 Y ' https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
664e
¢desp bubnmnoteka [HOK
42 OcCHOBaHUSI: COCTaB, KJIaCCH(UKAIHS, HOMEHKIATypa https://m.edsoo.ru/ff0d
67ca
¢besp bubnmnoteka [HOK
43 [Mosy4eHre 1 XUMHYECKHE CBOMCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d
67ca
¢desp bubnnoteka [HOK
44 Kucnotsl: cocTas, KiaccuuKaius, HOMEHKIATYpa https://m.edsoo.ru/ff0d
fee2
bubnmoreka HOK
45 [Mosy4eHue 1 XUMHYECKHE CBOMCTBA KUCIIOT MapT https://m.edsoo.ru/ff0d
fee2
Comu  (cpemHme):  HOMEHKIATypa CITOCOOBI Mapt bubmiorexa LIOK
46 TTOJTYICHHUS pXIfMI/I‘ICICKI/Ie CBOMCTBa o hitps.//m.edso0.ru/00a
yHeHm, d9474
IIpakTuyeckass padora Ne 6. Pemenue MapT Bbubnmnoteka [HOK
47 JKCIEePUMEHTAJIbHBIX 3a7a4 no TemMe «OCHOBHbIE https://m.edsoo.ru/00a
KJIACCHI HEOPTaHUYEeCKUX COeTHMHEHMI» d9b7c
I'eneruueckas CBSI3b MEX KJ1accaMu Mapr bubmorexa LOK
48 B e —— o https://m.edsoo.ru/00a
P A d9a50
MapT bubnnoteka [HOK
49 O0001IEeHNE U CHCTEMAaTH3AIMS 3HAHUI https://m.edsoo.ru/00a
d9ch2
- MapT Bbubnnoteka [HOK
50 Kontponsnass padora Ne3 mo TeMeU"OCHOBHble https://m.edsoo.ru/00a
KJIACCHI HEOPTaHUYEeCKUX COeUHEHMI
d9%la
IlepBoic MONBITKH KIACCH(DUKAIUN  XUMHYCCKHUX Mapt bubimorexa LOK
51 P 5 https://m.edsoo.ru/00a

sneMmeHToB. [loHsTHE O rpynmnax CXOJHbIX SJIEMEHTOB

doffa
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e promeckuii o Tepnome MapT bubnmoreka HOK
59 puommueckuii sakon u Ilepuommueckas cucrema | https://m.edsoo.ru/00a
xumuueckux nemeHToB 1. V1. MenneneeBa
dab2c
bubnmoreka HOK
53 [epuopl, TPyIIibL, TOATPY B 1 amnp https://m.edsoo.ru/00a
dab2c
amp bubnmnoteka I[HOK
54 Crpoenue atomoB. CoctaB aTOMHBIX siziep. M3otomsr | 1 https://m.edsoo.ru/00a
da342
CTpoeHne  JIEKTPOHHBIX ~ O0OJOYEK  aTOMOB amp bubnmnoteka [HOK
55 anementoB  Ilepuonmueckoit cuctremnr J[. W. |1 https://m.edsoo.ru/00a
Mewnzneneesa da6bc
XapaKkTepuCTHKa XHMUYECKOTO JJIEMEHTA IO €ro arp bubnmnoteka [HOK
56 nonoxkennto B Ilepuoanueckoit cucreme JI. W. |1 https://m.edsoo.ru/00a
Mewnzneneesa daB824
3nauenue IleprommyuecKoro 3akoHa IJIsI Pa3BUTHA arp bubnmnoteka [HOK
57 Hayku u npaktuku. JI. M. Mennenees — yuéusbiid, | 1 https://m.edsoo.ru/00a
MIeAaror U TPaKIaHuH da96e
3 o o . amp bubnnoteka [HOK
58 NIEKTPOOTPUIATENILHOCTS  aTOMOB  XMMHHECKHX | 4 https://m.edsoo.ru/00a
3JIEMEHTOB
daab8
amp bubnmnoteka [HOK
59 HoHHas XUMHYECKas CBSI3b 1 https://m.edsoo.ru/00a
dac34
bubnmoreka HOK
60 KoBasneHTHas MONIsIpHAS] XUMUUECKAs CBSI3b 1 amnp https://m.edsoo.ru/00a
daab8
bubnmoreka HOK
61 KoBasieHTHAsI HEMOJISIPHASL XUMUYECKAsl CBA3b 1 Mai https://m.edsoo.ru/00a
daab9
Mait bubnmoreka HOK
62 CreneHb OKHCICHUS 1 https://m.edsoo.ru/00a
dae28
Mait bubnmoreka HOK
63 OKHCITATENEHO-BOCCTAHOBUTEIILHBIC PEaKIIH 1 https://m.edsoo.ru/00a
dbQ076
Mait bubnmoreka HOK
64 OKHCIUTEH ¥ BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00a
dbQ076
bubnmoreka HOK
65 Kontponbnass paGora Ned mo teme «CtpoeHue 1 vaii https:/m.edsoo.ru/00a
aroma. XuMH4YeCKasl CBA3b»
db486
Mait bubnmoreka HOK
66 O0001IEeHnEe U CHCTEMATH3AIMS 3HAHUI 1 https://m.edsoo.ru/00a
db33c
Mait bubnmoreka HOK
67 O0001IEeHNE U CHCTEMAaTH3AIMS 3HAHUI 1 https://m.edsoo.ru/00a
d9ch2
68 KoHTpo/IbHO-OLICHOYHASA MIpOLEAYPa B PpaMKax 1 Mai
NPOMEKYTOUHOM aTTeCTALMU.
OBLIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 68
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9 KJIACC

Konr | IIpak JJIeKTPOHHBIe U (PPOBbIE
Nen/m | Tema ypoka Beero poibH | THYec | /lata | oOpa3oBaTeiibHbIe
ble KHne pecypesl
[epronaeckuit 3aKOH. Bubnuoreka HOK
1 IMepuoauyeckas cucteMa XumMu4eckux | 1 CEHT https://m.edsoo.ru/00adb5
anemenTtoB JI. 1. MeHneneeBa 9e
3aKOHOMEPHOCTH B U3MEHEHHU CEHT Bbubnmnoteka [HOK
2 CBOMCTB  XMMHYECKMX  3JCMEHTOB | 1 https://m.edsoo.ru/00adb6
MIEPBBIX TPEX MEPUOJIOB b6
Knaccupukanms W HOMEHKIIaTypa CeHT bubmorexa HOK
3 ! PRy https://m.edsoo.ru/00adb7
HEOPTraHNYECKUX BEIICCTB @2
Buapl xumMuyeckod CBSI3M W THIIBI cent bubmorexa HOK
4 A - 1 https://m.edsoo.ru/00adba
KPUCTAJUIMIECKUX PEIMIETOK 6
Konrponbnas padora Nel mo Teme 1 CEHT
5 «IToBTOpeHne u yriryGJieHue 3HAHHIA 1
OCHOBHBIX  pa3ieioB  Kypca 8
KJjacca»
Knaccupukanus XHMHYSCKIX peaKIii ceHt bubmorexa LOK
6 H beaktl 1 https://m.edsoo.ru/00adbc
10 PA3IMIHEIM IPU3HAKAM b0
IlonsiTiE ©O CKOpPOCTH XHUMHUYECKOH CEHT bubnmnoteka [HOK
7 peakuuu. Ilonstue o romoreHHbix u | 1 https://m.edsoo.ru/00adbe
TeTEPOTCHHBIX PEAKITHIX 9a
om0 omeesos e [ nismonsa 1ok
8 poL- ) . P 1 https://m.edsoo.ru/00adc2
XAMHUYECKOH pEeakIi W TIOJIOKECHUE 8¢
XIMHUYECKOTO paBHOBECHS =
OKHCITUTEIBHO-BOCCTAHOBUTEITLHBIC bubmorexa HOK
9 1 OKT https://m.edsoo.ru/00adca
peaxmm
de
Teopus JNEKTPOIUTHIECKON OKT Bbubnmnoteka [HOK
10 muccormarnuu. CunpHble U ciaabeie | 1 https://m.edsoo.ru/00adcd
AIEKTPOIUTHI 68
OKT bubnmoreka HOK
11 HoHHbIe ypaBHEHHS peaKinit 1 https://m.edsoo.ru/00add4
48
XUMHYECKHE CBOMCTBA KHCIOT U OKT bubnmoreka HOK
12 OCHOBaHHI B CBETe mpejcTaBicHuit 06 | 1 https://m.edsoo.ru/00add5
DIEKTPOIUTHICCKOM AMCCONUALNN a8
XUMHYECKHE CBOMCTBA COJICH B CBETC OKT bubnmoreka HOK
13 MpeCcTaBIeHU I 00 |1 https://m.edsoo.ru/00add8
DIIEKTPOIUTHICCKON AUCCOIMALINHI b2
OKT bubnmoreka HOK
14 [MousiTe O TUAPOJIM3E Coeh 1 https://m.edsoo.ru/00add9
d4
O6o0mIeHMe u cHUCTEeMaTH3alns oKt bubmorexa HOK
15 o H 1 https://m.edsoo.ru/00addd
3HAHWH
12
16 IIpakTuueckass  padora Ne 1. 1 1 OKT bubnmnoteka HOK
«Pemnenne IKCHEPUMEHTATbHBIX https://m.edsoo.ru/00addbf



https://m.edsoo.ru/00adb5
https://m.edsoo.ru/00adb6
https://m.edsoo.ru/00adb7
https://m.edsoo.ru/00adba
https://m.edsoo.ru/00adbc
https://m.edsoo.ru/00adbe
https://m.edsoo.ru/00adc2
https://m.edsoo.ru/00adca
https://m.edsoo.ru/00adcd
https://m.edsoo.ru/00add4
https://m.edsoo.ru/00add5
https://m.edsoo.ru/00add8
https://m.edsoo.ru/00add9
https://m.edsoo.ru/00addd
https://m.edsoo.ru/00addbf

3agau»

a

Konrponbnas padora Ne2 mo Teme

bubamoreka HOK

17 «IIEKTPOJTUTHYECKAST THCCOHAIUS. HOSIO https://m.edsoo.ru/00adde

XuMnyeckne peakiui B pacTBOpax» c0

OOmas xapakTepHCTHKA TaJIOTCHOB. HOSI0 Bbubnmnoteka [HOK
18 XuMu4yeckue CBOMCTBA HAa TMPUMEpPE https://m.edsoo.ru/00addfe

XJIopa 2

XmopoBomopon. ConsHas — KHCIIOTA, HOSIO Bubnuoreka HOK
19 XUMHYECKHE CBOWCTBA, MOJYyYCHHE, https://m.edsoo.ru/00adel

MIPUMCHCHHE 04

IIpakTuyeckas padora Ne 2 mo reme HOSI0 bubnnoteka [HOK
20 «Iloxyyenne COJSIHON  KHCJIOTHI, https://m.edsoo.ru/00ade3

H3y4ieHne eé cCBOMCTB» 48

Brruncnenus o YpaBHEHUSIM HOSI0 bubnnoteka [HOK
21 XUMHYECKUX PEaKLUil, eClu OJUH U3 https://m.edsoo.ru/00ade4

pPEarcHTOB JIaH B N30BITKE 88

OOmiast XapakTepUCTHKa JJIEMEHTOB HO3I0 bubmorexa LOK
22 i P P https://m.edsoo.ru/00ade6

VIA-rpymmst

4a

AnnotponHble MOAM(UKALUK  CEpBHI. HOSI0 Bbubnmnoteka [HOK
23 Haxoxenue cepbl U €€ COeTUHCHUIA B https://m.edsoo.ru/00ade6

pupoae. XMMHUUYECKHE CBOMCTBA CEPHI 4a

CepoBopopon, cTpoeHue, (U3NIECKUE bubmorexa LOK
24 POBOIOPOAL,  CTDX ' nexad | https://m.edsoo.ru/00ade8

U XUMHUYECKHUE CBOMCTBA 02

Oxcugel  ceppl. CepHas  KHCIIOTA, nexkad | bubnmoreka HOK
25 ¢du3nUecKre U XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adea

[IPUMCHCHHE 28

XuMuYeckne peakiuu, Jexalue B nekab

oo TpucIemro vt pomorsa 0K
26 y p ' https://m.edsoo.ru/00adec

Xumuyeckoe 3arpsisHEHHE 8a

OKpYIKalolel cpe/ibl COSAUHECHUSIMU =

cepsl

Brranciaerne mMaccoBOM JOIM BBIXOOA Aexab | Bubmmorexa LOK
27 A A https://m.edsoo.ru/00adec

MPOJIyKTa PeaKInuu 8a

Qs pamspien iorenn | B oK
28 PYIIIBL » pacrpoctp https://m.edsoo.ru/00adee

npupoje, (GU3NYECKHEe W XUMHUYCCKUE a6

CBOMCTBA o

AMMHaK, €ro ¢du3ngeckue H nexkad | bubnmoreka HOK
29 XMUMHYECKHE CBOMCTBA, MOJNyYCHUE U https://m.edsoo.ru/00adf00

MIPUMCHCHHE 4

IIpakTuyeckas padora Ne 3 mo reme nexa® | bubmmorteka [HOK
30 «ITosyyenne aMmmuaka, u3y4eHue ero https://m.edsoo.ru/00adf18

CBOIiCTB» 0

A3oTHas kuciorta, e€ Q3HUYECKHe U Aexab | Bubmmorexa LOK
31 N https://m.edsoo.ru/00adf30

XUMUYECKHE CBOMCTBA 6

i Jexab

o s o Bubmorsa 10K

32 p https://m.edsoo.ru/00adf51

ynoOpeHnid. XUMHYECKOEe 3arps3HCHUE
OKpY’Kalomenl cpenpl COeAMHEHUSIMU

8
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a30Ta

®ocdop. Oxcung docdhopa (V) u

bubnmoreka HOK

33 dochopHas kuciora, (uznMUeckue u SIHB https://m.edsoo.ru/00adf68
XUMHYECKHE CBOUCTBA, ITOJyYCHHE a
oo e o o s e
34 P YRODP : https://m.edsoo.ru/00adfc2
3arpsi3HEHHE  IPHPONHON  Cpempl 0
¢docaramu -
VYraepog, pacIpocrpaHeHue B SIHB bubnnoteka [HOK
35 npupoje, GU3NYSCKHE M XUMHUYCCKUC https://m.edsoo.ru/00adfd9
CBOMCTBa [
Opca oo i e | " momoes ok
36 : https://m.edsoo.ru/00adfeb
DKoJsoruuecKkne IpooIeMbl, CBSI3aHHBIE o
¢ okcuzoM yrieposa (1V) =
SIHB bubnmoreka HOK
37 VYronpHas KUCIoTa U €€ conu https://m.edso0.ru/00ae00
6¢
Dpuerrmesas ptrm 10 4 1o "o 1ok
38 y y ' https://m.edsoo.ru/00ae02
KadyecTBennas peakuus HA 70
KapO0oHaT-uoH" —
[lepBoHavaNbEHEIC MTOHATHS 00 bubnmnoteka [HOK
39 OpraHMYecKUX BEIIeCTBAX Kak O (besp https://m.edsoo.ru/00ae05
COCIMHCHMSX YIIIepoIa 4e
¢besp bubnmnoteka [HOK
40 Kpemuuii 1 ero coeinHeHUs https://m.edsoo.ru/00ae08
Oa
Dpecrwmeeas | pober 8 0 e 1o
41 P . https://m.edsoo.ru/00ae0bf
3aqa4  no TeMe  «BakHelliue 5
HeMeTAJUIbI U MX COEIMHEHMS» =
Konrposabnas padora Ne3 mo Teme ¢besp bubnnoteka [HOK
42 «BaxkHeiimime HeMeTaIbI M HX https://m.edsoo.ru/00ae0e
COeTHMHEHU» 18
OO0mas XxapakTepucTUKa XUMHUYECKUX ¢besp
T Busmorss 101
43 https://m.edsoo.ru/00ae10
MeTaJuTHdecKas KPHCTAJTHICCKAsI 30
pewérka.  Du3MUECKUEe  CBOMCTBa =
METaJLIOB
XuMHYECKHE  CBOWCTBA  METaLIOB. ¢esp Bbubnmnoteka [HOK
44 DNEKTPOXUMHYECKUI ps HAPsDKEHHI https://m.edsoo.ru/00aell
METaJJIOB 56
Ob6mme CHOCO0BI MOy YCHHS
MetawioB. CriaBel. BeramcieHust 1o bubnmoreka HOK
45 YPaBHEHHUSIM XHMHUYCCKHX PEAKIIHiA, MapT https://m.edsoo.ru/00aell
€CIM OOWH W3 PEarcHTOB COICPIKHUT 56
TPHMECH
MapT bubnnoteka [HOK
46 [MoHsiTHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/00ael12
78
MapT
47 [lemovHbIC METATBI bubmorexa HOK

https://m.edsoo.ru/00ael4
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b2

Oxkcuapl M THAPOKCHABI HATPUSI H Mapt Eubmiotexa HOK
48 A AP A p https://m.edsoo.ru/00ael4
KaJIns b2
MapT bubnmnoteka [HOK
49 IHenodnoseMenbHEIe  MCTANIB  — https://m.edsoo.ru/00ael5
KaJbLMM U MarHui 08 B *
MapT Bbubnmnoteka [HOK
50 Bakseilmme coeMHEHNs KA https://m.edsoo.ru/00ael5
e8
51 O0001IEeHnEe H CUCTEMAaTH3AIHS MapT
3HAHWUHA
JKéctkocts BOmBI W CHOCOOBI €& Mapt bubmiorera LIOK
52 oA ° https://m.edsoo.ru/00ael8
YCTpaHCHHS 86
IIpakTuyeckas padora Ne 6 mo reme bubnmnoteka [HOK
53 "KécTkocTth BOABI M MeETOABI eé amp https://m.edsoo.ru/00aela
ycTpanenus' e8
amp bubnnoteka [HOK
54 AmoMuHMN https://m.edsoo.ru/00aelc
64
AmdotepHBIe CBOICTBa OKcHIa U anp bubmorexa L10K
55 P ° A https://m.edsoo.ru/00aelc
THIPOKCHAA 64
amp bubnnoteka [HOK
56 Keneso https://m.edsoo.ru/00aeld
86
Oxcuapl, THAPOKCUILI U COJIM KejIe3a anp Eubmiotexa LOK
57 AL, THAD A https://m.edsoo.ru/00ae35
(1) u xenesa (I11) e6
58 O0001Eenne H CUCTEMAaTH3aIH amp
3HAHWUH
IIpakTuyeckass  padora Ne 7. amp
bubnmoreka HOK
59 Pewene JKCHEPHMEHTAILHBIX https://m.edsoo.ru/00ae3d
3a0a4 no TeMe  «BakHelliue e8
METAJJIBI M MX COeINHEHHU» -
Brerunciaenus 110 YpaBHEHUSIM
XAMUYECCKUX pEaKkIiif, ecli OIUH W3 Eubimiorexa 110K
60 PCArCHTOB  Jai B M3OBITKE  wH anp https://m.edsoo.ru/00ael7
CONICPXKUT TPUMECH. BbIuucieHus 50
MaccoBOM JONMHM BBIXOAA NPOAYKTA =
peaKImn
61 O606Hv_{eHI/Ie H CUCTEMAaTH3AIHS vaii
3HAHUI
Konrponbnas padora Ned mo Teme Mait
62 «Baxneiilnme MeTaIbl M HX
coeMHEeHHUSI»
BemecTBa u MaTepHAaJIb B Maid Eubmiotexa HOK
63 5 . P https://m.edsoo.ru/00ae3f5
IIOBCEIHEBHOM )KU3HU YEJIOBEKA 0
XUMHYECKOE 3arpsi3HEHNE maid Eubmiotexa LOK
64 p https://m.edsoo.ru/00ae42

OKpY’Kalollei cpeipl
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https://m.edsoo.ru/00ae14
https://m.edsoo.ru/00ae15
https://m.edsoo.ru/00ae15
https://m.edsoo.ru/00ae18
https://m.edsoo.ru/00ae1a
https://m.edsoo.ru/00ae1c
https://m.edsoo.ru/00ae1c
https://m.edsoo.ru/00ae1d
https://m.edsoo.ru/00ae35
https://m.edsoo.ru/00ae3d
https://m.edsoo.ru/00ae17
https://m.edsoo.ru/00ae3f5
https://m.edsoo.ru/00ae42

Po . bubnmoreka HOK
65 b XHMHH 5 PEMICHI 9 Mait https://m.edsoo.ru/00ae42
AKOJIOTHIECKUX TIPOOIIeM 70
0606 Mait bubnmoreka HOK
66 OOIICHHE " CHCTEMATIBAIL | https://m.edsoo.ru/00ae0d
3HAHWH
Oa
O0o001eHue u CHCTEeMAaTH3aLUs vai bubmorexa LOK
67 " H 1 https://m.edsoo.ru/00adb3
3HAHWH
3c
KoHnTpobHO-0LICHOYHAA mpoueaypa 1 Mai
68 B pamMKax MpoMesKyToYHOI | 1
aTTecTaIiHu.
OBIIEE  KOJIMYECTBO  YACOB 1o 68 5 7
IMPOT'PAMME

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHUKA

Xumus. 8 ximacc: y4ueO. s obmeoOpasoBarenbHbix yupexaenui / O.C. ['abpuenss. - 3-e
u3M., crpeotut. - M.: JIpoda, 2022. - 286 c.

Xumus. kiacc: yue0. s oomeoopazoBaTenbHbix yupexaenuit / O.C. ['abpuensH. - 3-¢ u3n.,
crpeotut. - M.: Jlpoga, 2022. - 288 c.

METOAUYECKHWE MATEPHAJIBI VIS YYUTEJIA

Beenure
1. Tabpuensn O. C., Bocko6oitnukoBa H. I1., flmrykosa A. B. HactonbHas kHura yuuresns.
XuMus. 8 KIL.: MeTtomuueckoe mocooue. - M.: Hpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Terpaap 11 1a00paTOpHBIX ONBITOB U MPAKTHUECKUX
pador. 8 kin. K yuebnuky O. C. T'aOpuensna «Xumusa. 8 xmacc». M.. Jlpoda, 2022.
3. I'abpuensn, O. C. Meroanueckoe nocodbue k yueOHuky O. C. I'abpuensna «Xumus». 8

kracc [/ O. C. Tabpuwensn. — M. :  J[poda, 2021. —  109.
4. I'abpuensn, O. C. Meroauyeckoe nocodue k yueonuky O. C. 'abpuensna «Xumus». 9
kracc [/ O. C. Tabpuwensn. — M. :  J[poda, 2021. —  108.
5. Xumus : texHojoruueckue kaptol K yueOHuky O. C. 'aGpuensna «Xumus. 8 kmace» !
meromuueckoe mocoome /  JI.  U. AcamoBa. — M. : [Jlpoda, 2020
6. Xumus : texHojoruueckue kaptol K yueOHuky O. C. 'aGpuensna «Xumus. 9 kmace» !
meronuueckoe mocodbme / JI. WM. AcamoBa. — M. : [lpoda, 2018

7. Xumus. 8 xi.. KonTponbsHble U npoBepouHble paboTsl kK yueOHuky O. C. I'abpuensHa
«Xumust. 8» / O. C. I'abpuensy, I1. H. Bepeskun, A. A. Yakosa u ap. - M.: Ipoda, 2022.
JaHHBIC

NUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
| Beenutemannsiehttp://www.chemnet.ru Tazeta «Xumusa» u caiT s yuuresis «S uay Ha
YPOK XUMUU»
http://him.1september.ru Emunas xomnekuust ITOP: TlpenmerHass KOICKIMS «XHMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE 3KCIIEPUMEHTBI:
XUMHUSL. Komnekuus Poccuiickoro 00111e06pa30BaTETLHOTO ropTasa
http://experiment.edu.ru AJIXUMUK: cair JLIO. AnukOepoBoii
http://www alhimik.ru  Bcepoccuiickas — onuMmmnuaza IIKOJbHUKOB IO  XUMHH
http://chem.rusolymp.ru Opranndeckasi XUMHSL: YICKTPOHHBIN YUCOHHK [UISl CPEHEH LIKOJIBI
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http://www.chemistry.ssu.samara.ru ~ OCHOBBI ~ XMMHUH:  DJICKTPOHHBIH  y4eOHUK

http://www hemi.nsu.ru OTKpBITHIIA KOJIJIEK . Xumust

http://www.chemistry.ru JluctanunoHHass OJMMITHAAA TI0 XUMHUH: TEICKOMMYHHUKAIIMOHHBIN
00pa3oBaTebHBIN MPOCKT
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