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IlosicHuTeILHAA 3aMHUCKA

PabGouass mporpamma ydeOHOro mnpeamera «XuMuUs» pa3zpadoTaHa B COOTBETCTBHH C
TpeboBanusiMu myHkta 32.1. ®I'OC OOO, nonoxeHusMu o pabouux mporpammax MBOY
«Cokyposckass COIIl um.I'.P./lepxaBuHa u ¢ yderoMm (enepanpHOi paboyeil mporpammbl
®enepansuoit OOIT OOO.

[Iporpamma 1o XxumMuu Aa&T NpeCTaBICHUE O LENsIX, OOIIeH CTpaTeruu 00y4eH s, BOCITUTAHUS
Y pa3BUTHUS 00YYAIOIUXCS CPEACTBAMHU YUeOHOTO IIPEAMETa, YCTaHABIMBAET 00sI3aTEIbHOE
MpeAMETHOE COAEPKaHKE, IPEAYCMATPUBAET PACIIpeiesIEHHE €ro Mo KjaccaM U
CTPYKTYpUPOBaHHUE IO pa3jieiaM U TeMaM IPOrpaMMbl IO XUMHH, OTIPEEIIeT KOJIUIECTBEHHbIE
Y KaUE€CTBEHHbBIEC XapaKTEPUCTUKU COAECPIKAHUS, PEKOMEHYEMYIO IIOCIIEI0BATEIbHOCTD
M3YYEHMSI XUMUU C YUETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, IOTUKA y4eOHOTO
MpolLecca, BO3PACTHBIX 0COOCHHOCTEH 00y4aroMXcs, ONpeeseT BO3MOXKHOCTH MpeaMeTa st
peanu3anuy TpeOOBaHUH K pe3ysibTaTaM OCBOCHHSI OCHOBHOHM 00pa30BaTeIbHOI MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30oBaHusl, a TaKxke TpeOOBaHUHN K pe3yJbTaTaM 00y4YeHHs] XUMUU
Ha YpOBHE IIeJIei N3y4eHUs MpeIMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOM
JEeSITeIbHOCTH 00y4aroIIerocs 0 OCBOCHUIO yUYEOHOTO COlepIKaHUS.

3HaHHUe XUMHH CIYXKUT OCHOBOH I (DOPMUPOBAHMSI MUPOBO33PEHHS 00YUAIOIIETOCs, €ro
MIPEICTaBICHUA O MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIe XUMHUEH
MIPeICTaBIEHUs O B3aMMOIIPEBPALICHUSIX SHEPTHUH U 00 HBOJIIOIIMU BEUIECTB B MPUPOJIE, O MYTAX
pelieHns rI100aNbHBIX IPOo0JeM YCTOMUNBOTO pa3BUTHSI YEIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOMU, MUIEBOM 1 SKOJIOTHUECKOil 0€30MacHOCTH, MPOOIeM 3ApaBOOXPAHEHHUS.

N3yyenne xumun:

CHOCOOCTBYET pealln3allii BO3MOXKHOCTEH JUIsi caMOpa3BUTHSL U (POPMHUPOBAHUS KYJIbTYPbI
JAUYHOCTH, €€ 001Iel u GyHKIUOHAIBbHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HABBIKOB X CaMOCTOSITEJIbHOM y4eOHOI 1eTeIbHOCTH, SKCIIEPUMEHTAILHBIX U
HCCIIEI0BATENIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B
npodeccuoHaIbHOI 1 TeIbHOCTH;

3HAaKOMUT CO CHEIU(PHUKON HAYIHOTO MBIIUICHUS, 3aKJIaIbIBACT OCHOBBI IIEIOCTHOTO B3IJIA/Ia HA
€MHCTBO IMPUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIllOM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00YyYaroIIUXCs;

crocoOcTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYUYHBIM 3HAHHSIM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOrHYECKOe 00pa3oBaHUE 00yUaroMIMXCsl.
JlanHble HampaBiIeHUS B 00yUYE€HUN XUMUU 00ECTIEUNBAIOTCS CTIeU(UKON COepKaHus
y4eOHOro NnpeaMeTa, KOTOPbIN SBJISETCS MeJarornuecky aanTHPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKU XMMHUU Ha ONpeIeIEHHOM dTarie e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111€r0 00pa30BaHUSI OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYANILHBIX MOHSATUI XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IMOHSATUN OPraHUYECKON XUMUH.

CtpyKTypa coepkaHus IporpaMMbl 0 XUMHUH ¢(hOPMUpPOBaAHA HA OCHOBE CUCTEMHOI'0 MOAX0/1a
K €€ nzyuenuto. CoaeprkaHue CKIabIBAETCS U3 CUCTEMBI OHITHI O XUMHUYECKOM 3JIEMEHTE U
BEIIIECTBE M CUCTEMBI MOHATUH 0 XUMHUUECKOH peakuuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHIIMITY ITOCJIEI0BATEILHOTO Pa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUYECKUX
IIPEICTABIEHUI PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUY;

— YUYEHHSI O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— MPEACTaBICHUH 00 IEKTPOIUTHUECKOM TUCCOIMALINN BEIIECTB B PACTBOPAX.
TeopeTnueckuie 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMIIUPUYECKH MOITYYESHHBIX U
OCMBICTICHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEOBATEIBHO OT OJHOTO YPOBHS K JIpyroMy,



BBITIOJTHSST PYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHNUS CBOWCTB, CTPOCHHS U BO3MOKHOCTEH
MIPAKTUYECKOr0 PUMEHEHUS U TI0JyYECHHs U3y4aeMbIX BELIECTB.

OcBoeHnue nporpaMmbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XUMUYECKOH
COCTaBJIAIOLIEH HAYyYHOU KAPTUHBI MUPA B JIOTHUKE €€ CUCTEMHOM NPUPOJIBI, IECHHOCTHOI'O
OTHOILECHHUS K HAyYHOMY 3HAHMIO U METOJIaM IIO3HaHMs B HayKe. M3yueHne XMMUM IPOUCXOJUT
C TMIPUBJICYCHNEM 3HAHUN U3 paHee U3YUCHHBIX YUEOHBIX PeaMeTOB: « OKpYKAIOMU MUY,
«buonorus. 5-7 knacce» u «®dusuka. 7 Kinacc.

[Ipu n3yueHnn XUMHUN NPOUCXOAUT (POPMHUPOBAHKUE 3HAHUH OCHOB XUMHUECKON HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa U KaK OJJHOT'O
13 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3a7jaua y4eOHOro IpeMeTa COCTOUT B (POPMUPOBAHUU
CHUCTEMBI XMMUYECKHX 3HAHUNA — Ba)KHEHIINX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKH, B
MPUOOIIEHNN K HAyYHbIM METO/1aM [TO3HAHUS PU U3yUYEHUH BEIIECTB U XMMUUYECKUX PEaKLIUi, B
(opMHPOBAHUU M Pa3BUTHH NO3HABATENIBHBIX YMEHUH U UX IPUMEHEHUH B yUeOHO-
MO3HABATENBHOM U y4eOHO-HCCIIe0BATEILCKON AESITEILHOCTH, OCBOCHUHU MPABUII O€3011aCHOTO
oOpallleHHs C BeLECTBAMHU B TIOBCEAHEBHON KHU3HH.

[Ipu u3yueHU XUMUHU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus BaXKHOE 3HAUCHHE
npuoOpenu Takue e, Kak:

— (¢hopMUPOBaHNE UHTEIJIEKTYaJIbHO Pa3BUTOM JJMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHITHIO PEIICHUH, CTIOCOOHON aJanTUPOBATHCS K
OBICTPO MEHSIOUIMMCSI YCIOBUSAM KHU3HU;

— HaIlpaBJIECHHOCTh 00yUEHUs Ha CHCTEMaTUYeCcKoe MPUOOIIEHUE 00YyJaOINXCs K
CaMOCTOSITEJIbHOM [TO3HABATENIBHON JEATEIbHOCTH, HAYYHbIM METOJaM ITO3HAHUS,
(hOpMUPYIOIIUM MOTHUBAIIMIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— o0ecrneveHne yCcIoBHii, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YUAIOIIUMUCS OTIbITa
pa3Hoo0pa3HO IEATENbHOCTH, TO3HAHHS U CAMOIIO3HAHUS, KITFOYEBHIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IMUHbIX BUAOB JESATEIbHOCTH;
— ¢opmupoBanue o01IeH GyHKIIMOHAIBHONW U €CTECTBEHHO-HAyYHOU TPAMOTHOCTH, B TOM YHUCIIE
YMEHHI 00BSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOLEr0 MUPA, UCTIOIB3YS 3HAHUS U OIIBIT,
MOJTyYSHHBIE NP U3YUYEHUH XUMUH, IPUMEHSATh UX IPU PEHICHUH MPOOJIeM B IOBCEIHEBHON
YKU3HU U TPYJIOBOM JESATEIBHOCTH;

— ¢popMupOBaHUE y 00YHAIOIIMXCS TYMAaHUCTUUECKUX OTHOLLIEHUH, TOHUMaHUSI LIEHHOCTH
XUMHUYECKHUX 3HAHUH IJIs1 BBIPAOOTKH SKOJIOTMUECKHU 1[E1€CO00Pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM JAEATEIBHOCTH B LEISAX COXPAHEHUSI CBOETO 310POBbS M OKPYKAIOILIEH PUPOTHON
cpenbl;

— pa3BUTHE MOTUBAIIMH K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO HA
OCHOBE YCBOGHHs 00IIeUeIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npod Wi U HANIPABICHHOCTH JabHEHIIET0 00ydeHusl.

OO1mee yrcio 4acoB, OTBEAEHHBIX JIUISI U3YYCHUS XUMHUH HA YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi, coctabiser 136 yacoB: B 8 kiracce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68
4acoB (2 yaca B HE/EIIO).

Peanu3anys BOCHUTATEJIBbHOI0 NOTEHI[MAJIA HA YPOKAX XUMHUHU BBIPAKACTCS B BOCIIUTAHUU
JMYHOCTHBIX KaUY€CTB K TOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOATEIbHONU HH(OPMALIMOHHO-
M03HABATEIBHOM JEATEILHOCTH, BIIaIcHIE HAaBbIKAMU MOIY4YEeHUS HEOOX0JUMON HH(OpMaIK
U3 cIoBapei pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCA B Pa3IMUHBIX UICTOYHUKAX MH(OpMALINUH,
KPUTHYECKH OIICHWBATh U HHTEPIPETHPOBATH HHPOPMALIUIO, TOIyIaeMYI0 U3 Pa3InIHbIX
MCTOYHHKOB.

JIeATeIbHOCTh YUUTENS C Y4ETOM IPOrPaMMbl BOCIIUTAHUS:

YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLUICHUN MEXAY YUUTEJIEM U €r0 YYeHUKAMH,



CIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCHPUSATHIO YUalTUMHCS TPEOOBaHUN U POCHO
yuuTeNs, IPUBJICYCHUIO UX BHUMaHUA K 00Cy’KaaeMoii Ha ypoke HH(popMaLuy,
AKTUBU3AlIMU UX NT03HABATEIbHON AESITEILHOCTH;

o0y /IeHUE IIKOJILHUKOB COOII0IaTh Ha YPOKE OOLIENPUHSATHIE HOPMbI TIOBEACHHUS,
npaBuia OOLIEHUS CO CTAPIIMMHU (YUUTENSIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMHU),
HNPUHIMIBI y4eOHON TUCIUILIMHBI U CAMOOPTaHU3alINY;

MIPUBJIEYEHNE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY aCIIEKTY M3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3anys ux paboThl ¢ MOJy4aeMOi Ha ypOKe COLMaTIbHO 3HAUUMOM
nH(popMalvel — MHULMUPOBAHUE €€ 00CYXIEHUS, BHICKA3bIBAHUS YUAIIUMHCS CBOETO
MHEHHMS T10 €€ TIOBOJY, BEIPAOOTKHU CBOETO K HEll OTHOIICHUS;

HCIIOJIb30BaHNE BOCIIUTATENbHBIX BOBMOKHOCTEN COJEpKaHUS YUeOHOro mpeaMeTa
4yepe3 IEMOHCTPALUIO IE€TAM IPUMEPOB OTBETCTBEHHOTO, I'PaXIaHCKOIO MTOBEACHHUS,
TIPOSIBJICHUS YEIIOBEKOIIOOMS M T0OPOCEPACUHOCTH, Yepe3 MOAO00P COOTBETCTBYIOIINX
TEKCTOB JJIsl UTEHHUsI, 3aJa4 ISl peIieHus], IPOOJIEMHBIX CUTyalui A1t 00CYKICHHS B
KJ1acce;

MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (GOPM pabOThI yUaIMXCS: HHTEIICKTYaIbHBIX
UTp, CTUMYJIHPYIOIINX O3HABATEIbHYIO0 MOTUBALIUIO IIIKOJIBHUKOB; JTUCKYCCHM, KOTOpBIE
JIAI0T YYaIMMCsl BO3MOXKHOCTH IPUOOPECTH OMBIT BeIEHUS] KOHCTPYKTHBHOTO JIHAJIOTA;
IpyNIoBoi paboThl WK pabOTHI B Mapax, KOTOPbIE yyaT HIKOJbHUKOB KOMAaHIHON
paboTe 1 B3aUMOACHCTBUIO C IPYTUMH JI€THMU;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLELYP, KOTOPbIE IOMOIatOT MOAEPKaTh MOTHBALIHIO
JeTel K MOJTYYCHUIO 3HAaHUH, HAJIA)KUBAHUIO TTO3UTUBHBIX MEKIMUYHOCTHBIX OTHOIICHUH
B KJIacce, IOMOTaloT YCTaHOBIICHUIO 10OpoXKeIaTeabHOl atMochepsl BO BpeMs ypoOKa;
opranu3zanus megcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YUALTUXCS HAJ UX
HEYCIEBAIOIIMMHU OJJHOKJIACCHUKAMHU, JAIOILEro MKOJIbHUKAM COLUAIIbHO 3HAYMMBbIH
OIIBIT COTPYAHUUYECTBA U B3aUMHOM [TOMOLIY;

MHHULIMUPOBAHUE U MOAJIEPHKKA UCCIIEI0BATEIbCKOM J1€ATEIbHOCTHU LIKOJILHUKOB B
paMKax peaau3aluy UMHU HHIUBUAYAJIbHBIX U TPYNIIOBBIX UCCIIEI0BATEIbCKUX IIPOEKTOB,
YTO JAaCT LIKOJbHUKAM BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEILHOTIO PELIEHUS
TEOPETUYECKOM MPOOIIEMbI, HABBIK TEHEPUPOBAHUS 1 OPOPMIICHHS COOCTBEHHBIX HJIEH,
HaBBIK YBAKUTEJIBHOI'O OTHOUICHHUS K 4yKUM UAesIM, OOpMIIEHHBIM B paboTax APyrux
HCCIIeI0BaTeNeH, HaBBIK IyOJIMYHOTO BBICTYIJICHUS TIEPE]] Ay AUTOPUEH, apryMEHTUPOBAHUS U
OTCTaMBAHUS CBOEH TOUKH 3PCHMS.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA (xumus 8-9 kiaccor)

8 KJIACC

I[lepBoHa4Ya/IbHbIe XMMUYECKHE TOHATHUS

[Tpeamet xumun. Pojs XMMUM B )KM3HU YEJIOBEKa. XUMUS B CHCTEME HayK. Tena u
BelecTa. Gu3nueckue CBOMCTBA BEIIECTB. ArperaTtHoe cocTosiHue BemiecTs. [lonarue o
MeTojax IMo3HaHusA B XUMHUH. YucTeie BemecTBa U cMecH. CriocoObI pa3/iesIeHUst CMECEH.

ATOMI)I nu MOJ'ICKYJ'II)I. XI/IMI/I‘IGCKI/IC D3JICMCHTBHI. CI/IMBOJ'[I)I XUMHUYCCKHUX 3JICMCHTOB.
[IpocThie U caoXXHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckasi popmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCUTEIbHASI MOJICKYJIsIpHAs
Macca. MaccoBas 10JII XMMHYECKOTO 3JIEMEHTA B COCIMHCHMH.

KonuuectBo BemectBa. Mosib. MosigpHas Macca. B3auMocBsi3b KOJIU4YeCTBa, MAaCChl U
YuClia CTPYKTYPHBIX €IHHHI] BellecTBa. Pacu€Thl o popMynaM XUMHUYECKUX COSTUHEHUH.

Du3nYeCcKre U XUMUYECKHUE ABICHU. XUMUYECKash peakius U e€ mpu3Haku. 3aKoH
COXpaHEHMS MAcChl BEIECTB. XUMHUYeCKHe ypaBHeHus. Kinaccudukanus XuMUYeCKIX peakui
(coenuHEHMS, pa3JIOKEHUS, 3aMEILEHUs, OOMEHA).

XuMHYECKH IKCTIEPUMEHT:



3HaKOMCTBO C XUMHUYECKOW TIOCY 101, IpaBHJIaMu paboTHI B TaOOpaTOPUH 1 IpUEMaMu
oOpaiieHus ¢ 1abopaTOpHBIM 000pYAOBaHUEM, H3yUEHUE U OMUCaHNe (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HAOMI0IeHnEe (Pu3ndecKkux (TUIaBIICHHE BOCKA, TASTHUE JIb/IA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHACHCAIMs BO/IbI) U XUMHUECKUX (TOpEeHHE CBEUH,
MIPOKAJIMBAaHUE METHOU TPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTO!) SIBTICHHUI, HA0III0/ICHHE
U OIMCaHME MPU3HAKOB MPOTEKAHUS XUMHUUECKUX PEeaKkIuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, paznoxeHue ruapokcuna meau (I1I) mpu
HarpeBaHMH, B3aUMOJIeHcTBUE Kele3a ¢ pacTBopoM cosin Menu (II), u3ydyenue cnoco6oB
pasJeieHus CMECei: C IMOMOIIBI0 MarHuTa, (PMIBTPOBAHKE, BRIIAPUBAHNE, TUCTUILISAIINS,
xpomarorpadus, IpoBeeHIE OUUCTKH TOBAPEHHOI COJIM, HAOIIOJEHHE U ONTUCAHUE
Pe3yJIBTaTOB MPOBECHHS OTBITA, MILTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/IaHNE
MoJieield MOJIeKy (IIapOCTEePKHEBBIX).

BakHelue npeacTaBuTe Il HEOPraHMYECKUX BeleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 3j1eMEHT U IPOCTOE BEILIECTBO.
Haxoxnaenue kucnopona B mpupojie, Gu3ndecKkue 1 XuMUIeCKIe CBOMCTBA (peakluy TOPEHHUS).
Oxcuppl. [Ipumenenne kuciaopoa. CriocoObl MOTYUYEHUS KUCIOPO/a B JIAOOpaTOPUH U
MpOMBIIIIEHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — amuioTponHas MoaguuKanus
KHCJIOPOJA.

TemnoBoii 3 PexT XUMUIECKO peakiiuu, TEPMOXUMHUYECKHE YPABHEHHUS, K30~ U
SHIO0TEPMHUUECKHUE peakiuu. TOMINBO: yroib U METaH. 3arpsi3HEHNE BO3/IyXa, YCUIICHUE
MapHUKOBOTO 3 (deKTa, pazpylieHne 030HOBOTO CIIOSI.

Bognopon — anemenT u npoctoe BeniectBo. Haxoxxaenue Bogopoaa B mpupose,
(u3nuecKkre U XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. Kucnoter u comnu.

Moutsipablii 00bEM ra30B. PacuéTel Mo XUMUYECKUM yPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactBopuresns. PactBopsl. HacskllieHHbIE 1
HEHACHIIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BemiecTB B Bojie. MaccoBasi 10715 BEIIECTBA B
pactBope. XuMHUUeCKHe CBOMCTBA BOJbI. OcHOBaHMs. Poab pacTBOPOB B MPUPOJE U B )KU3HU
yenoBeka. KpyroBopot BojbI B mpupoie. 3arps3HeHue TpUpoAHBIX Boa. OxpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coequuennii. Oxcunpl. Knaccuduxarms okcuaos:
coneoOpa3yrorire (OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHBIC) U HeconeoOpasyrome. HomeHkmarypa
okcu0B. Du3nyeckre U XUMUIECKHIE CBOMCTBA OKCHAOB. [lomyueHnne okcumos.

OcHoBanus. Knaccudukaius oCHOBaHUH: METOYU U HEPACTBOPUMbBIE OCHOBAHHUSI.
Howmenxkiarypa ocHoBaHui. @U3HYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMi. [lomyuenne
OCHOBaHM.

Kucnotel. Knmaccudukamus kucmor. HomeHnknarypa kuciaor. @u3ndeckue 1 XUMHUIECKUE
cBorcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekerosa. [lonydenne Kucnor.

Conu. Homenknatypa coneil. @uzndeckue U XuMHU4eckre cBorcTBa cosied. [lomydyenue
COJICH.

I'eneTndeckas cBsI3b MEXKy KJ1acCaMU HEOPraHUYECKUX COECTMHEHUM.

XUMHYECKHH IKCTIEPUMEHT:

KaueCTBEHHOE OTPE/ICIICHNE COJEPKAaHUS KUCIOPOa B BO3AyXe, MOyUYeHUE, coOnpaHue,
pacno3HaBaHUE U U3YYEHHE CBOMCTB KUCIOpOAa, HAOJI0IEHUE B3aUMO/IEHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHUSI U MPEKpalleHusl ropeHus (1oxapa), 03HaKOMJIEHUE C
oOpa3LaMu OKCHJIOB M OITMCaHUE UX CBOMCTB, MOJyUYeHUE, COOMpaHue, paclioO3HaBaHUE U
M3Yy4YCHHE CBOMCTB BOJIOpoaa (TOPEHHE), B3aUMOICUCTBUE BoIopoaa ¢ okcuaom meau (11)
(BO3MOHO HCIIOJIB30BAHKUE BHICOMATEPUAJIOB), HAOII0IeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Mo, uccenoBaHNue 0COOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3TUYHON paCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMpPEIeIEHHON MacCcOBOIl J10J1el pacTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJIbLIMEM) (BO3MOKHO HCTIOJb30BaHUE
BUJICOMaTEPHAIIOB), UCCIIEIOBaHIE 00pa3ll0B HEOPIaHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB,
HaO0JII0/ICHNE NU3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOPaX KHUCIIOT U IIENOUeH, H3yueHue



B3auMozeiicTBus okcuaa menu (I1) ¢ pactBopoM cepHOM KUCIIOTBI, KUCIOT C METAJUIAMH,
peakuuil HeUTpau3alyy, OJy4YeHNE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OHOTIO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxxnenmme
KJIACCHI HEOPTraHUYECKUX COCIUHEHUN.

IMepuoguueckuii 3axoH u llepuoanveckas cucrema xummueckux djnemenTos /1. U.
MenpgeneeBa. CTpoeHue aToM0OB. XMMHU4YeCKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKU KIaCCH(PUKAIIUU XUMUYECKUX 71eMeHTOB. [loHsATHE 0 rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIIE€JIOYHbIE U MIETIOYHO3EMETbHBIC METAJIJIbI, TAJIOTCHBI, THEPTHBIE Ta3bl).
DneMEHTBI, KOTOpbIE 00pa3ytoT aM(OTEpHBIE OKCUIBI U THIPOKCHIBL.

Ilepnonnueckuit 3akoH. [lepuoanyeckas cuctema XMMUYECKUX 31eMeHTOB /1. 1.
Menpeneea. KopoTkonepuonnas u nnmuHHonepuoaHas gopmsl [leproaundeckoit cucteMbl
xumuueckux 3neMeHToB . 1. Menpaeneesa. [leproibl u rpynnbl. PU3NYECKUN CMBICTT
MOPSIKOBOTO HOMEPAa, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX ajiep. M3oTomnbl. Dnektponsl. CTpoeHue
AMEKTPOHHBIX 000JI0YEK ATOMOB MEPBHIX 20 XUMUYECKHX AJIeMEHTOB [leprnoanyeckoil CuCTEMBI
. Y. MenneneeBa. XapakKTEpUCTUKAa XUMUYECKOTO 3JIEMEHTA MO €r0 MOJI0KEHUIO B
[Tepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUS PAJINyCa aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAIUTMYECKUX
Y HEMETAJUIMUYECKUX CBOMCTB MO IPYIaM U NEPUOJIAM.

3nauenue [leproanyeckoro 3akoHa u [lepuogudeckoit CUCTEMbI XUMUYECKHUX JIEMEHTOB
JUIs pa3BUTUA HaAyKU U pakTuku. 1. 1. MenneneeB — y4€HbI U TpaKIaHUH.

Xumudaeckas cBsi3b. KoBasieHTHas (MOJIsipHAst ¥ HETIOJISIPHAsT) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIEMEHTOB. lloHHAas CBA3b.

Crenenp okucienus. OKUCIUTETHPHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecch
OKHUCJIEHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XuMHYECKUI IKCTIEPUMEHT:

n3y4deHHe 00paslioB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMO/IEHCTBUE THIPOKCH/A IIMHKA C
pacTBOpaMU KHCIIOT U 1LIesIoueil, IPOBEAEHUE ONBITOB, MIUTIOCTPUPYIOIIUX IPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUI (TOpEHUE, PEaKLIUU Pa3/I0KEHUs, COSTUHEHMS).
MetanpeamMebHble pe3yJbTaThl 0CBOCHHUS y4eOHOI0 mMpeIMeTa

Peann3anus MexnpenMeTHBIX CBA3EH NPHU U3YUYEHUH XUMUU B 8 KJIaCCEe OCYILIECTBIISAETCS Yepe3
HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U OHATHUH, SABISAIOIINXCS
CUCTEMHBIMU JJIs1 OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e ecTeCTBEHHO-HaYUYHbIE MMOHITHSA: HAYUHBIN (aKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIU3,
CUHTE3, Ki1accuuKalys, nepuogu4IHOCTb, Ha0JII0IeHUE, SKCIIEPUMEHT, MOIETTUPOBAHUE,
U3MEpPEHUE, MOAEIIb, SIBJICHUE.

®duszuka: MaTepusi, aToM, MEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
PalnOaKTUBHOCTh, MOJIEKYJIA, JICKTPUYECKUI 3apsi]l, BEILIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, I'a3, (U3NYECKUE BEINYHMHBI, €AMHULBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ConHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPObI, T0JIE3HBIE HCKOTIAEMbIE,
TOILJIMBO, BOJAHBIE PECYPCBHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius
[lepuonuueckuii 3akoH. llepruoanyeckas cucteMa XUMHUYECKUX 3eMeHToB /1. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX



3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KaJusl, KAJIbLIUS U UX COEIMHEHUI B COOTBETCTBUHU C
II0JIO’KEHHUEM JIEMEHTOB B [lepnonnyeckoil cucteme U CTPOEHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUJIbl XUMUYECKON CBA3H. TUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIINYECKON PEIIETKN U BUIA XUMUUECKON
CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. XUMUYECKHUE CBOUCTBA
BEILECTB, OTHOCAIUXCS K PAa3IMYHBIM KJIacCaM HEOPraHMUECKUX COCIUHEHU, TeHETHYeCKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMU9ecKnX peakiuii o pa3IMdHbIM PU3HAKaM (110 YHCITY U COCTAaBY
YUYacCTBYIOLIMX B PEaKIMH BELIECTB, 110 TeIUIOBOMY 3((deKTy, Mo n3MEHEHHIO CTeNeHeH
OKHCJIEHHS XUMHUYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, IO YUaCTHUIO KaTajau3aTopa). JK30- U
SHAOTEPMHUUECKHUE PEAKIIUH, TEPMOXUMHUUECKHE YPABHEHHUS.

[TonsiTue o ckopocTu XUMHUYEcKo# peakiuu. [loHsaTue 06 oOpaTUMBIX U HEOOPATUMBIX
XMMHUYECKHX peakiusix. [IoHATHe 0 FOMOT€HHBIX U reTepOreHHbIX peakuusax. [lonsatue o
karanuse. [lonarue o xummdeckoM paBHOBecHU. DaKkTOPbI, BIUAIOMINE HA CKOPOCTh
XMMHUYECKON PEAKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIINH, AIEKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIBbHOMU peakiuu. CocTaBlIeHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust IEKTPOIUTUUECKON AUCCOLUALMH. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBL. MexaHu3M IUCCOLUAIMK BEIECTB C Pa3IMYHbIMU BUIAMU XUMHYECKOH CBSI3H.
Crenenb aucconnanui. CUIbHBIE U CJIa0ble SIEKTPOIHTHI.

Peakiiun nonHoro oOMeHa. Y cjI0BHUs TPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa, TTOJIHBIE 1
COKpaILEHHBIE HOHHBIE YpaBHEHMsI peakuuii. CBOICTBa KMCIIOT, OCHOBAHUI U COJIEH B CBETE
MIPEICTABICHUH 00 3IEKTPOIUTHYECKON Aucconnanuy. KayecTBeHHbIE peakliui Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

XMMHYECKHH IKCIIEPUMEHT:

03HAKOMJIEHHE ¢ MOAEJISIMH KPUCTAJUTHUSCKUX PEIIETOK HEOPTAHMYSCKUX BEIECTB — METAIOB
1 HeMeTalsIoB (TpaduTa U anmmMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATPHS ), UCCIICIOBAHIE
3aBUCHUMOCTH CKOPOCTH XUMHYECKOW PEAKIIMH OT BO3JICHCTBUS PA3IMIHBIX (PaKTOPOB,
HCCIIEOBAaHUE DIICKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IMPOIIECCa TUCCOIUAIIN KUCIIOT,
iesiouei u cosueil (BO3MOXKHO UCTIOIb30BaHUE BUJIE0 MATEPUAIIOB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOUINX MPU3HAKY MPOTEKAHUS PeaKIiii HOHHOTO oOMeHa (00pa3oBaHKe OcaKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOIbI), ONBITOB, HIUTFOCTPUPYIOIINX MPUMEPHI OKHCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIX PEaKIUil (TOpeHUe, peakluy Pa3IoKeHHS, COSTUHEHUS ), PACTIO3HABAHUE
HEOPraHUYECKHX BEIICCTB C TTIOMOIIIBIO KAYECTBCHHBIX PEAKIIUi Ha HOHBI, pEIICHUE
IKCIIEPUMEHTANBHBIX 3a71a4.

HemeTtayibl  MX cOeITHHEHHS

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
cteneHu okucienus. CTpoeHue U Gu3nYeckue CBOMCTBA MPOCTHIX BELIECTB — raJIOr€HOB.
XUMHYECKUE CBOMCTBA HA TTpUMEPE XJIopa (B3aMMOJICHCTBHE C METAJIJIaMHU, HEMETaJJIaMU,
nienoyamu). XaopoBoaopoa. CosnsiHast KUCIO0Ta, XUMUYECKHE CBOMCTBA, MOJIyuYeHHE,
npuMeHeHue. [leficTBre XIopa U XJIOPOBOIOPO/Ia HAa OpraHu3M 4YeoBeKa. BaxkHenmme XJI0puibl
U UX HaXO0XJIEHHUE B IPUPOIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoenue u Gu3n4ecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/1a U Cepbl. AJUIOTPONHbIE MOIU(UKALIMY KUCIIOPOia U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBo1OpO1, CTpOCHHE, (PU3NUECKUE U XUMUYECKHEe CBOMCTBA. OKCUIIBI Cephl KaK
MIpeICTaBUTEIH KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta, GU3NYECKUE U XUMUYECKHE CBONCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XUMUYECKUE PeaKLny,
JeKalie B OCHOBE MPOMBIIIIEHHOTO c11oco0a MOoTy4YeHus! cepHOM KUCIoThl. [IpumeHenue
cepHoii KucnoTsl. ColM CEpHOM KUCIIOTHI, KAaUeCTBEHHAs peakuus Ha cynbgaT-uoH. Haxoxnenue



cepbl U €€ COeIMHEHUN B IpUpojie. XUMHUYECKOE 3arpsi3HEHUE OKPY KaoIel Cpe/Ibl
COEJIMHEHUSIMU cepbl (KUCIOTHBIEC TOKIH, 3arPS3HEHNE BO3AyXa U BOAOEMOB), CIIOCOOBI €T0
MIPEIOTBPALLEHUS.

OOm1ast xapakTepucTHKa 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOESHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHMSI. A30T, paCIpOCTPaHEHUE B IPUPOJE, pU3nUecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero Gpu3ndeckue 1 XMMUYeCKHe
CBOWCTBa, MOJTydeHne U npuMenenue. Com aMMOHWUS, UX (PU3NYECKHE U XUMHUECKUE CBOIMCTBA,
npuMeHeHune. KauecTBeHHas peakiys Ha HOHbI aMMOHHS. A30THas KMCII0Ta, €€ ToIydeHue,
¢bu3nvecKre U XUMHYECKUE CBOICTBA (00IIMe KaK MPeICTaBUTENsI Kilacca KUCIIOT |
cneuupuyeckue). Mcrnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPATBbHBIX
yaoOpeHuii. XuMHUYeCKoe 3arpsi3sHeHUE OKPYKAIOIIEH CpeIbl COSTMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/M, 3arpsi3HEHHUE BO3/1yXa, MOYBHI U BOJIOEMOB). Dochop, auIoTpoIrIHbIe MOJUPHUKALIUN
¢dbocdopa, pusnyeckue u xummuueckue coiictBa. Oxcun docdopa (V) u pocdopHas kuciora,
¢bu3nyeckre U XUMHUYECKUE CBOICTBA, nonydenue. Mcnonap3zoBanue ¢pochaToB B KauecTBE
MUHEPAJIbHBIX Y100pEHUII.

OOm1as xapakrepucTika 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHN OKUCIICHUS. YTIIEpO, aJUIOTPOIHbIE MOIU(UKAIINH, PACTIPOCTPAHEHHE B
npupoe, puzndeckre u XuMudeckue cBoiicta. Ancopouus. Kpyrosopor yriepoaa B mpupoe.
Oxcunel yriaepoaa, ux pusndeckre U XMMUYECKUe CBOMCTBA, JeCTBHE Ha )KUBbIE OPraHU3MBI,
MOJIyYeHHE U MIPUMEHEHHE. DKOJIOrHyeckre npooaeMbl, CBI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a IN100aIbHOrO MOTEIUICHUS KJIMMaTa, IapHUKOBBIN 3 PeKT. YronbHas KUcioTa u eé
COJIH, UX (PM3NYECKHE U XUMHUECKUE CBOICTBA, MOTy4YeHue U npuMeHeHne. KauecTBeHHas
peakius Ha KapOoHaT-uoHKI. Mcronp30Banne KapOOHATOB B OBITY, MEIUITMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO34HCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSAX yriiepoaa
(MeTaH, 3TaH, ITUIEH, alleTUJIEH, TaHOJ, INIMLEPHUH, YKCYyCHas KucioTa). [Ipupoansie
WCTOYHUKHU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX MepepadbOTKU
(Oen3uH), UX poJb B OBITY U MPOMBIIIICHHOCTH. [IOHATHE 0 OMOJIOTHUECKN BasKHBIX BEIIECTBAX:
KHUpax, OenKax, yriaeBoJax — U UX poJIM B )KM3HH yeioBeka. MaTepuaabHOE €MHCTBO
OpPraHMYECKHUX U HEOPTraHMYECKUX COECTUHEHUH.

Kpemuuii, ero pusudeckrie 1 XUMHUYECKHUE CBOMCTBA, OJyUYECHUE U IPUMEHEHHE.
Coennnaenus kpeMHus B ipupojie. Obmuue npeacrasinenus o0 okcune kpemuus (IV) u
KpeMHUeBoil kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIUICHHOCTH. Baknelinme
CTPOUTENIbHBIC MaTepHAJIbL: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH, ese300eToH. [IpobiemMsr
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUAIOB B TIOBCEITHEBHOM JKU3HU.

XUMHYECKHUI IKCTIEPUMEHT:

N3y4eHHE 00pa3lloB HEOPTAaHUYECKUX BEILIECTB, CBOWCTB COJIIHOM KUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJII0JeHHE IPU3HAKOB UX MPOTEKAHUS, OIIBITHI,
oTpakaromye GU3NIeCKue 1 XUMUYECKHE CBOMCTBA TaJIOT€HOB U UX COSUHEHUH (BO3MOXKHO
WCIIOIH30BaHNUE BHIEOMATEPHAIIOB), 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOpHI0B (TaJIOTeHHUIOB),
03HAKOMJICHHE C 00pa3IaMu Cephl U €€ COeTMHEHUSIMHU (BO3MOKHO HCIIOJIb30BAHHE
BU/IEOMATEPHAIIOB), HAOJIIOJEHUE Ipoliecca OOyIIIMBaHUs caxapa MoJi AeHCTBUEM
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI, N3y4eHUE XUMHUYECKIX CBOWCTB pa30aBIeHHON cepHOI
KHCJIOTHI, IPOBEJICHNE KaUeCTBEHHON peakIK Ha cyb(aT-uoH 1 HAaOJI0JeHne IpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHUE ¢ (PU3NYECKUMHU CBOWCTBaMH a30Ta, pocdopa u UX coennHEHUN
(BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPUATIOB), 00pa3liaMi a30THBIX B (OCHOPHBIX yI0OpEHHUIA,
MI0JIy4€HHE, COOMpPaHNE, pacliO3HaBaHUE U N3YUEHHE CBOMCTB aMMHaKa, POBEICHNE
KayeCTBEHHBIX peakI1ii Ha MIOH aMMOHHUS U (pocdhaT-noH U U3yyeHHe MPU3HAKOB UX
MIPOTEKaHHUs, B3aUMOJIEHCTBHE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO (BO3MOXHO
HCIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3yUEHHE MOJIeIel KPUCTAIIIMUECKUX PEIETOK aMmasa,
rpaduTa, QpyiuiepeHa, 03HaKOMIICHHE C TIPOLIECCOM a/ICOPOIIMY PACTBOPEHHBIX BEILIECTB
aKTUBHPOBAHHBIM YTIJIEM U YCTPOMCTBOM IIPOTHBOIa3a, MojlyuyeHue, CoOOMpaHue, pacrio3HaBaHUe
1 U3y4€HUE CBOICTB yIJIEKHUCIIOro ra3a, IpoBeIeHNE KaYECTBEHHbIX peakluii Ha KapOOHAT U



CHUJIMKAT-UOHBI U U3YUCHUC ITPU3HAKOB UX MMPOTCKAaHWA, O3HAKOMIICHUC C HpOHYKHHGﬁ
CUJIMKATHOM MIPOMBIIINIICHHOCTH, PCIICHNUEC OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «Baxneiimue
HEMCETAJIJIbI U UX COCIUHCHUSD).

MeTtaJuuibl M X COeIMHEHUS

OO01as XxapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxxenus B [lepuoandeckoii cucreMe xumuueckux 3iueMeHToB Jl. 1. Menaeneesa u ctpoeHus
aTomoB. CTpoeHHe MeTaJUI0B. MeTainyeckas CBs3b U METaJUIMYecKasi KpUCTaUIMYecKas
peméTka. DIEKTPOXUMUUECKUH psil HaNpsHDKEHUH MeTaioB. PU3NUYeCKre U XUMUYECKUE
cBoiicTBa MeTasuioB. OO01e crnocoOsl moyydeHus MetauioB. [ToHsATHE 0 KOPPO3UN METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT Koppo3uu. CIiaBsl (CTallb, 9yTyH, JIOPATIOMUHAN, OpOH3a) U
WX IPUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[[lenounbie MeTaIUIBL: TTONI0KEHUE B [lepronnueckoit cucreme Xummuyeckux 3yemMeHToB . W.
MeneneeBa, CTpOEHHE UX aTOMOB, HAXOKJE€HUE B Ipupoje. PU3NUECKUE U XUMUUYECKHE
cBOicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HAaTpus U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUII.

[[{esrounO3eMENBHBIE METAJIIIBI MATHAN U KAJIBLIUN: 1TOJ0KeHue B [lepnoanueckoit
cUCTEeMe XUMUYeCKUX 31eMeHTOB [I. 1. Menneneesa, cTpoeHre UX aTOMOB, HAXO0KICHUE B
npupoze. Pu3NvecKre 1 XMMUYECKUE CBOMCTBA MAarHus M KaJIbLUs. BaxkHenme coequHeHUs
KaJblMs (OKCHUI, TUAPOKCU, coiin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AmromMuHuN: nosioxkenue B [lepuonnueckoit cucremMe XuMH4YecKux 3iuemeHToB /1. 1.
MeHeneeBa, CTpOEHHE aTOMa, HAX0XKACHUE B pupoze. Pusnyeckrue U XMMUYECKHUE CBOMCTBA
anoMuHMs. AMQOTEpHbIE CBOWCTBA OKCU/IA U THJIPOKCH]IA AJIFOMUHHUS.

Keneso: nonoxenue B [lepuoanueckoit cucreme Xumuueckux 3nemMenToB /1. U.
MeHeneeBa, CTpOCHHE aTOMa, HaXOXKAeHUE B ipupoae. Pu3ndeckrne 1 XMMUYECKHAE CBOMCTBA
xkenesa. Okcuibl, ruapokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBoiicTBa U
MIOJTyYEHHE.

XMMHYECKHUI IKCTIEPUMEHT:

03HAaKOMJICHHE C 00pa3llaMH METAJNIOB U CIIJIABOB, UX (PM3NYECKUMU CBOWCTBAMU, U3yUEHUE
pe3yIbTaTOB KOPPO3UH METAIIIIOB (BO3MOKHO UCITOJIb30BAHNE BUIEOMATEPHATIOB),
0COOCHHOCTEH B3aUMOICHCTBUS OKCHIA KANIBIUS M HATPHUS C BOJOM (BO3MOKHO HCTIOIH30BAHKE
BHJIEOMATEPHUAJIOB), UCCICAOBAHUE CBOMCTB JKECTKOM BOJIBI, MMPOIIECCA TOPEHUS Keje3a B
KHCIIOpo/ie (BO3MOKHO HCIIOIb30BAHUE BUIEOMATEPHANIOB), TPU3HAKOB MTPOTEKAHUS
Ka4eCTBEHHBIX PEaKIM Ha MOHBI: MarHUsI, KaJIbIIHs, ATIOMUHUSA, IMHKA, Xkene3a (II) u xenesa
(III), meau (II), HaGmroeHE U OMIHCAHKE TIPOIIECCOB OKPAIIUBAHUSA [IJITAMEHH HOHAMH HATPHSI,
KaJIUsI ¥ KJTbIUs (BO3MOYKHO HCIIOIB30BAaHUE BHICOMATEPHAJIOB), UCCIeAOBaHUE aM(pOTEPHBIX
CBOWCTB I'MAPOKCH/IAa AJIFOMUHHUS U TUAPOKCUA MHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3a1a4 110
TeMme «BakHeume MeTaibl U UX COCTMHEHUSD.

XuMus H OKpy:KamoLas cpeia

BemecTBa 1 Matepuaiisl B IOBCEAHEBHON XKU3HU YeloBeKa. bezonacHoe ucnoiab3oBaHue
BEIICCTB U XUMHUYCCKUX peaKuHﬁ B 6I>ITy. HepBaz IMOMOIIb IMPU XUMHUYCCKUX OXKOrax u
OTpaBJICHUSX.

XUMHYECKOe 3arpsi3HEHNE OKpYyKarollel cpelibl (peaeiabHast JoImycTUMas
KOHIIeHTpaus BemecTs, nanee — [1JIK). Ponb xuMuu B perieHn# 5K0JI0rH4ecKUX MpoodiieM.

XUMHYECKHI IKCTIEPUMEHT:
n3y4eHHe 00pa3lioB MaTepUasioB (CTEKIO, CIUIaBbl METAJUIOB, IOJUMEPHbIE MATEPHAIIbI).

MeTanpeaMeTHbIe pe3yJ1bTaTa 0CBOCHHUSI y4e0HOI0 mpeaMeTa.

Peanuzanus MeTanpeMETHBIX CBA3EH MPU U3YUYEHUU XUMUU B 9 Kilacce OCyILECTBISETCS
Yyepe3 UCTIONIb30BaHUE KaK OOINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TIOHSATHIA,
ABJIAIOIIUXCS] CACTEMHBIMH JUIsl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmu1re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJM3, CUHTE3, KJIACCU(PHKALUS, IEPUOANIHOCTD, HAOIIOICHHE, SKCIICPHUMEHT,
MOJICTMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN (PPEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

du3suka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN], H30TOIIHI,
PaaAnOaKTUBHOCTL, MOJICKYJIA, BHGKTpI/I‘IeCKI/If/'I 3apsa, IpOBOAHUKH, TOJTYIIPOBOJAHWKH,
JURJIEKTPUKH, (POTOINEMEHT, BEIIECTBO, TeN0, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBa, a3,
pacTBOp, paCTBOPUMOCTD, KPUCTAIITUYECKAsl PEIIETKA, CTUIABbI, (PU3UIECKUE BEITUYUHBI,
€IMHUIIBI U3MEPEHUs], KOCMUYECKOE MTPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CoMHIIE.

Bbuonorus: ¢porocunTes, npixanue, Onochepa, IKOCUCTEMa, MUHEPATbHBIE yI0OPSHHUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHepasbl, TOPHBIE TOPObI, IOJIE3HbIE
HCKOIIaeMble, TOIUINBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

3.1.JInyHOCTHBIE pe3ybTaThl

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O 00I1[ero 00pa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00y4YEHHsI XUMUH B €IUHCTBE YUYEOHON M BOCIIUTATENIbHOM JI€ATEIBHOCTH B
COOTBETCTBUHM C TPAAULIMOHHBIMUA POCCUMCKUMHU COLMOKYJIBTYPHBIMHU U JYXOBHO-
HPAaBCTBEHHBIMH LICHHOCTSIMU, IPUHATHIMU B OOIIIECTBE NTPaBUIIAMHU U HOPMaMU MOBEJICHUS U
CHOCOOCTBYIOT IpOIIECccCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIN3ALINN 00 yUYaromuXcs.
JIMYHOCTHBIE PE3yNBTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIUI U PACIIMPEHHE OMbITA AEATENBHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUS

LIEHHOCTHOI'O OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeNIO, TOHUMaHHS 3HAYCHUSI XUMUYECKOM HAyKH B KU3HH COBPEMEHHOTO OOIIECTBA,
CHOCOOHOCTH BJIA/IETh 1OCTOBEPHOM MHpOpMaLUEl 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITHUAX
MHPOBOM M OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE
MHpa 1 001IEeCTBa;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTaBIICHHS O COIMATIBHBIX HOPMAaX M MPaBHIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE,
KOMMYHHKaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TTOJIE3HOH, Y4eOHONCCISI0BATEIBCKOIA,
TBOPYECKOH M IPYTHX BUAAX JNESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU
JEATEIbHOCTH TIPH BBITIOIHCHUH YYeOHBIX, II03HABATENBHBIX 33124, BBIOJIHECHUH XUMHIECKUX
IKCTIIEPHUMEHTOB, CO3JIAaHUU YUYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aHMOIIOHUMAHUIO U
B3aMOITOMOIIN B MIPOLIECCe ITOH y4eOHOI AesATeTbHOCTH, TOTOBHOCTH OLICHUBATH CBOE
TIOBE/ICHUE U TIOCTYIKKA CBOMX TOBAPHILEH C MTO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHHS HOCIIECICTBHIA IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO0 MO3HAHMS:

MHPOBO33PEHUYECKNE NIPEICTABICHUS O BELLIECTBE U XUMUYECKOW pEaKLii, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIOIINE OCHOBY JUIsl IOHUMAHUS CYIIHOCTH
HAy4YHOH KapTUHBI MUPa, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBI,
B3aMMOCBSI35X YeJIOBEKA C IIPUPOJHOM CpeJod, O POJIM XUMHUH B IO3HAHUU ITUX
3aKOHOMEPHOCTEH;

[103HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA [10JyYEHHE HOBBIX 3HAHUM 110 XMMHHU,
HE0OX0IUMBIE JUTsl 00bICHEHUST HAOI0JaeMbBIX MPOIIECCOB U SIBJICHUN, TIO3HABATEILHOM,
MH(QOPMALIMOHHON U YNTATEIbCKON KYJIbTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHOW PabOThI
C YYEOHBIMHU TEKCTAMM, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU
UH(QOPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeC K 00y4eHHIO U MO3HAHUIO, TI0003HATEIbHOCTh, FTOTOBHOCTH U CIIOCOOHOCTD K
camM000pa30BaHUI0, TPOEKTHON U UCCIIEJOBATENILCKOM JEATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIIEHHOCTH U YPOBHS 00yUY€HUs B AaJbHEHILIEM;

4) popMupoOBaHUSsI KYJIbTYPbI 310POBbS:

0CO3HAHHE IIECHHOCTH KHM3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE TIOCIICICTBUN U HETPUSTUE BPEIHBIX TPUBBIYCK
(ymoTpebJieHHst aJIKoroJisi, HAPKOTUKOB, KYPEHHs ), HEOOXOIMMOCTH COOJIFOICHHSI TIPABHIT
0€30MacCHOCTH NP OOPAIECHUH ¢ XHMHUECKUMU BEIIECTBAMH B OBITY M PETbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpEeC K MPaKTUYECKOMY M3yUeHUIO0 Ipodeccuii U TpyJia pa3InyHOro pojia, YBaXeHHUE K TPYIy
" pe3yJibTaTaM pr,Z[OBOﬁ ACATCIIBHOCTH, B TOM YHCJIC HAa OCHOBC IMPUMCHCHUA TPCIAMETHBIX
3HaHMUN M0 XUMUH, OCO3HAHHBIN BBIOOP MHAMBUIyAIbHOMN TPAEKTOPUH MPOIOKEHUS
0o0pa3oBaHUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
HWHTEPECOB U OTPEOHOCTEH, YCIIENTHON Mpo(heCCHOHATBLHOM NeITEIIbBHOCTH U Pa3BUTHS
HEO0OXOIMMBIX YMEHHI, TOTOBHOCTh a/IalITHPOBATHCS B MPOPECCUOHATILHON Cpefie;

6) 3K0JI0rMYeCcKOr0 BOCIIHTAHUS:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MMPUPOJIC KaK UCTOYHUKY JKU3HHU Ha 3eMJie, OCHOBE
e€ CylIecTBOBaHUs, TOHUMAaHUE [IEHHOCTH 3JJ0POBOTO U OE30MacCHOr0 00pasa >KU3HH,
OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (PHM3NYECKOMY M TICUXHUYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIIOICHUS MTPAaBIII O€30MMaCHOTO TIOBEICHUS TPU PadOTEe C BEIIECTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOXKAIOIINX 3J0OPOBBIO M KU3HU JIFOCH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUS, MTOTy4YaeMble IPU U3YUCHUN XUMHUH, JJI PEIICHUs 3aj1ad,
CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JJIs MOBBIICHHUS YPOBHS SKOJOTHUYECKON
KYJBTYPBI, OCO3HAHUS TTI00aTBFHOTO XapaKTepa KOJOTHIECKUX IPOOJIeM U IMyTel X pelieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJOTHUECKOTO MBIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B
II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMAJIBHON IIPAKTHUKE.

3.2. MeTanpeaMeTHbIe Pe3yJbTAThI

B cocrase MCKIPEAMETHEIX PE3YIJIBTATOB BEIACIAIOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/IH
MHUPOBO33pEHHUs O0IIeHaYYHbIE TOHATHS (3aKOH, TeOpus, IPUHIIUI, TUIO0Te3a, (pakT, cucrtema,
mpoIiecc, IKCIIEPUMEHT H JPYToe. ), KOTOPHIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
npeaMeTax U Mmo3BOJIAAIOT HA OCHOBC 3HAaHUU U3 ITUX npeamMcTOB q)OpMI/IpOBaTB npeaACTaBJICHUC O
[EJIOCTHOIM HAyYHOH KapTHHE MHpa, U YHUBEPCAIbHBIC YueOHbIe NeHCTBUS (IT03HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETYJISTHBHbIE), KOTOpbIe 00ecnieynBaroT (popMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY TUTAHUPOBAHMIO M OCYIIECTBICHUIO YI€OHOH eI TEIEHOCTH.

Ilo3HaBaTebHbIE YHHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA

ba3oBble Jornyeckue 1eMcTBHA:

YMEHUS UCIIOIb30BaTh IPUEMBI JIOTHYECKOT'O MBIILLIJICHUS IIPU OCBOCHUH 3HAHUU: PACKPBIBATh
CMBICIT XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTepPHbIE PU3HAKHU, YCTAaHABINBATh
B3aMMOCBSI3b C JPYTUMH MTOHSATUSMH), UCTIOJIb30BATh MOHATHUS AJIs1 OOBSICHEHUS OT/IEIbHBIX
(haKTOB U SIBICHUI, BEIOUpAaTh OCHOBAHUS U KPUTEPUU JJIs1 KIIACCU(PUKALUN XUMUYECKUX
BEIIECTB U XUMUYECKUX PEAKLUN, YCTAHABIMBATL IIPUUUHHO-CIICACTBEHHBIE CBA3H MEXKIY
00BEKTaMU U3YUEHHUS, CTPOUTDH JIOTUUECKHE PACCYKICHUS (MHAYKTUBHbIE, I€AyKTUBHbIE, 110
aHaJIOTUM), 1€1aTh BbIBOJIbI U 3aKIIIOYECHUS;

yMEHHE NPUMEHSTH B MPOIIECCe MO3HAHUS MOHATHS (IPEAMETHbBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHHU, TPEOOPA30BHIBATH IIUPOKO
MIpUMEHsIEMbIE B XMMHUU MOJIETIbHBIE TIPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckast popMyiia ¥ ypaBHEHHE XMMUYECKON peakiuy — PH peIIeHUH yueOHO-
ITO3HABATENBHBIX 33/]1a4, C Y4ETOM 3TUX MOJEIbHBIX IIPEACTABICHUMN BBISIBIATH U



XapaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKU N3YyUACMBbIX 00BEKTOB — XUMUYECKHUX BCIICCTB U
XUMHNYCCKHUX peaKI.[PIfI, BBIABJIIATH O6IJ_II/Ie 3aKOHOMCPHOCTH, IPUINHHO-CIICACTBCHHLIC CBA3U U
IMPOTHUBOPCUMA B U3YyHACMBIX ITPOLECCAX U SIBJICHUAX.

ba3oBrIe ncciiefoBaTeIbLCKHe AelcTBHS .

YMEHHE UCIIOIh30BaTh MOCTABICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
Ka4yeCTBE OCHOBBI I (POPMHUPOBAHUS TUTIOTE3HI IO IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

NpUOOPETEHHUE OTBITA MO MNIAHUPOBAHUIO, OPTAHU3AIUU U TIPOBEJICHUIO YYCHUUECKUX
AKCTIICPUMEHTOB, YMEHHE HAOII0AaTh 332 X0JI0M MPOIECcca, CAMOCTOSTEIIBHO ITPOTHO3UPOBATH €TI0
pe3ynbTar, GopMyIupoBaTh 0000IIEHUS ¥ BBIBOIBI 10 PE3yJIbTaTaM IMPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATh OTYET O IIPOJICITaHHOW padoTe.

PabGora ¢ undpopmaunmeii:

YMEHHUE BBIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIHIO PA3IMYHBIX BUIOB U
(hopM mpesicTaBICHHUS, TOJIyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HaAyYHO-MIOMYJIsIpHAs TUTepaTypa
XMUMHUYECKOTO COJIepKaHuUs, CIIPAaBOYHbIE TOCcOOUs, pecypchl IHTepHEeTa), KpUTHYECKU
OLICHUBATh MIPOTUBOPEUHBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE PUMEHAThH Pa3UYHbIe METOABI M 3alIPOCHI IIPU TIOUCKE B 0TOOpe HH(OpMaIMy U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX IS BHIIOJTHEHUS YUEOHBIX U TO3HABATENBHBIX 33124
OTIpeICIIEHHOTO TUTIA, IPUOOPETEHHE OTBITa B 00JIACTH UCTIONH30BaHUS HHPOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIa/IeHHE KYJIbTYpOi aKTUBHOTO UCIIOJIb30BAHUS Pa3TNYHbBIX
MIOMCKOBBIX CUCTEM, CAMOCTOSITEIEHO BRIOMPATh ONTUMAIBHYIO (JOPMY TPEICTABICHUS
uHbOpMaIlMU ¥ WIUTFOCTPUPOBATH PElIaeMble 3a/1a4l HECTIOKHBIMH CXeMaMHU, JuarpaMmmMamu,
IpyrumMu GpopmMaMu rpaguKi U MX KOMOWHALIUSAMU;

yMEHHE HUCIIOIb30BaTh U aHAJIM3UPOBATh B Mpollecce YUeOHOM U UCCIIeIOBATENLCKOM
JeSITETFHOCTH WH(POPMAIIHIO O BIUSHHH MPOMBIIIICHHOCTH, CEITLCKOTO X03HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPY>KaIoIeil MPUPOAHON Cpebl.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe HeiCTBUSA:
YMEHHUsI 33/1aBaTh BOMPOCHI (B X0¢e nuanora u (Win) TUCKYCCHHU) TIO CYIIECTBY 00CYXKIaeMOit
TeMBI, (HOPMYJIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOJIHEHUS MTPEJI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIATE IMMOJIYUCHHBIC PE3YJIBTATHI IO3HaBaTEILHOU JACATCIBbHOCTHU B YCTHBIX U
NMHUCBbMCHHBIX TCKCTAX; ACJATh IMPC3CHTAIUIO PE3YJIbTATOB BBIIIOJIHCHUA XUMUUYCCKOTO
JKCTIEpUMEHTa (JJaOOpaTOPHOTO OMBITA, JTA0OPATOPHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IMO3HABATEILHON H
HCCIIEI0BATENILCKOM eI TeIbHOCTH MIPY PEIICHUH BO3HUKAOLIMX MPo0JIeM Ha OCHOBE yu&Ta
00IIMX MHTEPECOB U COTJIACOBAHUS TO3UIHH (00CYKIeHUs, 0OMEH MHEHUSMH, «MO3TOBBIE
LITYPMBD, KOOPAUHALUSA COBMECTHBIX JEHCTBUMN, ONPEIEICHUE KPUTEPUEB I10 OLICHKE Ka4yeCTBa
BBITIOJTHEHHOU PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHMBepcaJbHbIe YUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSITENILHO OIPENIENIATh LEeNH AeSTeNbHOCTH, IUIAHUPOBAaTh, OCYILECTBIATh,
KOHTPOJIUPOBATH U IIPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO EATEIILHOCTD, BHIONPATH
Haubouee 3¢ppexTrBHBIE CLIOCOOBI pelIeHns] y4eOHBIX U TO3HABATEIbHBIX 33124,
CaMOCTOSITEIIFHO COCTABJIATh MM KOPPEKTUPOBATH MPEIOKECHHBIN allTOpUTM ASHCTBUH MTpH
BBINOJIHEHUH 33JJaHUH C YYETOM MOJTyUYeHHs HOBBIX 3HAaHUHM 00 N3ydaeMbIX 0OBEKTaxX —
BEIIIECTBAX U PEaKIMAX, OLICHUBATh COOTBETCTBHE MOJyYEHHOTO Pe3yJIbTaTa 3asBJICHHON LIEH,
YMEHHE HCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIpe/laraéMble B yCJIOBUH 33/1aHUI.

3.3 lIpeaMeTHBbIE pe3yJbTAThI



B cocraBe nmpeMeTHBIX Pe3yIbTaTOB [0 OCBOSHUIO 0053aTEFHOTO COACPKAHNS,
YCTaHOBJICHHOT'O JaHHOH (efepanbHOi paboueit mporpaMMoid, BBIIETSIOT: OCBOSHHBIC
00yJaroMMMHUCS HayYHbIC 3HAHHSI, yMEHHUS B CIIOCOOBI IeCTBUH, crienn(pUIecKue JUIst
IPeIMETHOM 001acTu « XUMHUSD»Y, BUJIbI A€ATEIBHOCTH IO TOJTYYEHUIO0 HOBOTO 3HAHUS, €T0
HHTEpIIpEeTaINH, TPEOOPa30BAHNIO U IPUMEHEHHUIO B PA3JIMYHbIX yU€OHBIX U HOBBIX CUTYaIUsX.

K koniy o0yuenus B 8 ki1acce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(hOpMUPOBAHHOCTH Y O0YYaIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKHUI
3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOIHASL U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas
peakiusi, Ki1accuuKaIus peaklui: peakiuy COeAMHEHUS, PEAKIH Pa3I0KEHUs, PeaKIH
3aMEUICHHUs, peaKui 00MeHa, YK30- U YIHIOTEPMHUUYECKHE PEAKIINHU, TETUIOBOU AP PEKT peaKiuH,
SIIPO aTOMa, DJIEKTPOHHBIH CIIOM aToMa, aTOMHAast OpOUTalb, PalnyC aToMa, XUMUYECKasl CBSI3b,
MOJIIpHAs ¥ HETIOJIIpHAsl KOBAJIEHTHAs CBSA3b, NOHHASI CBSI3b, MOH, KATUOH, aHUOH, PacTBOD,
MaccoBasi 10JIs1 BellecTBa (IIPOLEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MMOHATUHA U IPUMEHATH 3TH
MOHSTHUSA MIPU ONKMCAHUU BEUIECTB U UX MPEBPALICHUN;

MCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUS! (POPMYJI BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUN;

OTIpEAEIIATh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, TPUHAIICKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIaCCYy COeIMHEHUI 10 (popMyIiaM, BUJT XUMHUYECKOH CBs3U (KOBAJICHTHAS U MOHHAS) B
HEOPraHNYECKUX COCIUHEHUSX;

packpsiBaTh cMbici [lepronnueckoro 3akona /. . MenneneeBa: 1eMOHCTPUPOBATh
IIOHMMAaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IIOJIOXKEHHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHUSI MAcCChl BELIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHa ABOTapo;

OIHCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 popmy [lepuonndeckoii cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3iuvaTh MOHIATUS «TJIaBHAs MoArpynna (A-rpymnmna)» U «1o0ouHas
noarpynna (b-rpymnmna)», manbie u 60JbIIME TEPUOIbI, COOTHOCUTH 0003HAUYEHUSI, KOTOPbHIE
umerotcs B Tabnune «Ileproanueckas cucremMa xumudeckux anemeHToB J[. 1. MenneneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsi
A11pa, 00IIee YMCIIO FIEKTPOHOB U PACIIPECIIEHUE UX T10 SIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMUYECKUE
peaxiyu (TI0 YUCITy M COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TeIUIOBOMY 3 dexTy);

XapaKTepu30BaTh (OMUCHIBATh) O0IINE XMMHUECKHUE CBOMCTBA BEILIECTB Pa3INUHbIX
KJIACCOB, MOATBEPXK/1as ONMCAHUE TPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOI'0 COCTaBa,
BO3MOYKHOCTH MPOTEKAHHSI XUMHUYECKUX MTPEBPALICHUI B PA3JIUYHBIX YCIOBUAX;

BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 10 (opMyJie COeTUHEHHS, MACCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHHUIO XMMHUYECKOM PEAKIUH;

MIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIIUTEIILHON AESTEIbHOCTH — aHAIN3 U CUHTE3,
cpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIINIO, KITACCH(DUKAIINIO, BBISBICHUE TIPUIHHHO--
CJIEICTBEHHBIX CBA3EH — JJI1 U3YUYEHUsI CBOMCTB BEILIECTB U XUMUYECKHUX PEaKLUN, €CTECTBEHHO-
Hay4YHBIE METOJIbI TO3HAHUS — HAOJIOACHNE, N3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN ¥ MBICJICHHBIH ),

CJIEZIOBATH MPaBUJIAM TTOJIb30BAaHUS XUMHUECKON TIOCYI0H 1 1aOOpaTOPHBIM
000pyAOBaHKEM, a TAK)Ke MIPaBUIaM OOpaIllEHUS C BEIIeCTBAMU B COOTBETCTBHUH C
MHCTPYKLHSMH MO BBIIOJHEHUIO J1a0OPaTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U



coOnpaHHIo ra3000pa3HbIX BEHIECTB (BOAOPOAA U KMCIOPO/1a), IPUTOTOBIIEHUIO PACTBOPOB C
OIpEICIEHHON MacCOBOM JIOJIEH PAaCTBOPEHHOTO BENIECTBA, INIAHUPOBATH U IPOBOAUTH
XUMHUYECKHE SKCTIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIIOT C TIOMOIIBIO
WH/IMKATOPOB (JIakMyC, (heHonpTaenH, METUIIOPAHXK U JPyTHE).

K xoHIy 00yueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOKHBI OTPAaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0YYAIOIINUXCS YMEHHI:

PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX NOHATUI: XUMUYECKUIN JIIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BELIECTBO, BaJIECHTHOCTb,
3JEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs peaKusl, XUMUUECKas CBA3b,
TEIUIOBOH 3P PEeKT peakiuu, MOJIb, MOJSPHBIN 00BEM, PACTBOP, FIEKTPOJIUTHI, HEAICKTPOIIUTHI,
ANEKTPOIIUTHYECKAS IUCCOIUAIINS, PEAKIIU HOHHOTO 0OMEHa, KaTalnu3aTop, XUMUYECKOe
paBHOBECHE, 0OpaTUMBIC U HEOOPATUMBIC PEAKITUHU, OKUCIUTEILHO-BOCCTAHOBUTEIHLHBIC
pEeaKLMK, OKUCINUTEIb, BOCCTAHOBUTEIb, OKUCIEHNUE U BOCCTAHOBJICHUE, AJJIOTPOIIHS,
aM(OTepHOCTh, XUMHUYECKAs CBSA3b (KOBAJICHTHASI, MOHHASI, METAJUTUICCKAs ), KPUCTALTUICCKAs
pemeéTKa, KOppO3Usi METAILIIOB, CILIABbl, CKOPOCTh XUMUYECKON peaKLUHU, IPEIeSIbHO
nonyctumas konuentpauus [IJIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUNA U IPUMEHATH 3TU
TIOHSITHS MPU OTMMCAHUU BEIIECTB U UX MPEBpALCHUH;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOIIUKY JJIsl COCTaBIeHUS ()OPMYII BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUI;

ONpEIENATh BaJIEHTHOCTh U CTETIEHb OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB B COETMHEHMSIX
Pa3IUYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEEIEHHOMY KJIacCy COeAMHEHUI 110
(dhopMyaM, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsI, HIOHHAS, METAJNTMYECKas) B HEOPraHMUECKHIX
COCTMHEHUSX, 3aps/l HOHA TI0 XUMUUYECKOU (hopMyJie, XapaKTep Cpeabl B BOJHBIX PaCTBOpPax
HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAIITMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepronnueckoro 3akona [[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh Tabnuunyto hopmy lleproanueckoit cucteMsl
XUMUYECKHUX DJIEMEHTOB: Pa3IMyuaTh MOHATHS «TJIaBHAS oArpyrma (A-rpyrina)» u «mododHas
noarpynna (b-rpymmna)», Manbie 1 G0IbIIKE TEPHOIbI, COOTHOCUTH 0003HAUYCHHSI, KOTOPHIE
MMEIOTCS B TIEPUOIMUECKON TaOIHIIE, C YUCITOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsif sApa, 00IIee YUCII0 IEKTPOHOB U paCIpeeICHIE UX
T10 DJIEKTPOHHBIM CJIOSIM ), OOBSICHITH OOIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB DJIEMEHTOB
U UX COE€IMHEHM B Mpejenax MaJbIX MePUO/IOB U TJIABHBIX NOATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUUICCKUE
peakuuu (1o YUCIy U COCTaBy YYacTBYIOIIUX B PEaKLMU BEIIECTB, MO TEIIOBOMY 3 dexTy, 1o
W3MEHEHHUIO CTETICHEeN OKUCIICHHS] XUMHUECKUX JIEMEHTOB);

XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHE U CTIeU(PUIECKUE XMMUIECKHIE CBONCTBRA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJITBEPKIasi OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX U HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIINA;

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTUUECKON TUCCOLMALIUN KUCIIOT, IIEJI0YEN U COJIEH,
TIOJIHBIE U COKpAIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHA, ypaBHEHUS PEaKIIHid,
MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUUYECKON CBSI3U MEXKIY BEIIECTBAMH PA3THUYHBIX
KJIacCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIINI OCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX peaklui;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHUI B pa3JIMUHbIX YCIOBUSAX;

BBIYHCIISITH OTHOCUTEJILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTIF0 XMMHUYECKOT0 3JIEMEHTa 10 (opMylie COSTUHEHHS], MACCOBYIO JIOJIO BEILIECTBA B pacTBOpE,
MPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKOM PEeaKInu;

coOr0AaTh MpaBuiia MOJIb30BaHUS XUMHUECKON OCYAON U 1abopaTOPHBIM
000pyI0BaHMEM, a TAaKXKe MpaBuiia OOpaIieHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU



T10 BBIMOJHEHUIO TA0OPATOPHBIX XUMHUECKUX OMBITOB 0 MOJYYSHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIINH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMUHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOPUI-, OPOMUI-, UOAU-, KapOoHaT-, pocdar-, cunukat-,
cynbdaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMUECKUX BEIIECTB,;

MIPUMEHATH OCHOBHBIC OTIEPAIIMU MBICIIUTEIILHOMN JACSITEHPHOCTH — aHAIN3 U CUHTE3,
cpaBHEeHHE, 0000IIIEHIE, CUCTEMATH3AIINIO, BBISIBIICHUE IPUYHMHHO-CIIEICTBEHHBIX CBS3EH — JIJIs
M3YYEHHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKINH, €CTECTBEHHO-HAYYHBIC METOIbI IIO3HAHUS
— HaOmI0IeHNE, U3MEPEHUE, MOICTUPOBAHUE, SKCTIEPUMEHT (PEAIbHBIN U MBICTICHHBIN).

TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
Haunmenopauue | KOJMYECTBO 4acoB

Nen/ | pa3nesioB u TeM | Beer | Kontposbn | IpakTHueck
n IporpamMMel 0 ble paboThl | Me padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. HepBOHa‘laJIBHI)Ie XUMHNYCCKHUEC IMTOHATHUSA ‘

XUMHUS — BayKHas

001acTh
bubauoreka

1.1 CCTCCTROSHAMMA | g 2 IHOK https://m.edsoo.ru/7f418
MIPAKTUICCKOU 37c
JESITEIbHOCTH =
yejgoBeKa
BemiectBa u bubnunoreka

1.2 XAMHAYECKUE 15 1 LOK https://m.edsoo.ru/7f418
peaKIu 37¢c

| Hroro mo pazaeny | 20 ‘ ‘

| Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHU4eCKNX BelllecTB ‘

EE;?I};X'O bubmmorexa
2.1 PO 6 1 LOK https://m.edsoo.ru/7f418
[Tonstue 00 37c
OKCHIaX -
Bomopon. BbubGnunoreka
2.2 [TonsTHE O 8 1 LOK https://m.edsoo.ru/7f418
KHCJIOTaX M COJISIX 37c
Bopa. PactBopsr. bubnunoreka
2.3 [TonsTre 00 5 1 1 LOK https://m.edsoo.ru/7f418
OCHOBAHMIX 37c
I?HCaHC(;iI:He bubnroreka
2.4 11 1 1 LOK https://m.edsoo.ru/7f418
HEOPTraHMYECKUX 37c
COCIUHEHUU -
Hroro no paszneny | 30 I |
Pasnean 3. Ilepuonnueckuii 3axon u Ilepuoanyeckas cucreMa XUuMHYECKHX 3J1eMeHTOB /1.
N. MenaeneeBa. CTpoenne aToMOB. XUMHY€ECKasA CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHbIE PeaAKIIUH



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

[Tepuoanueckuii
3aKOH H
Hepronieexa BuGmorexa
3.1 7 ITOK https://m.edsoo.ru/7f418
XUMUYCCKHUX
37c
anemenTtoB /l. H.
MeHnneneena.
CtpoeHue aToma
XuMuaecKas
CBSI3b. bubnuorexa
3.2 OKHCIUTETHHO- 8 1 LIOK https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIBH 37¢c
bIC PEAKITUHU
bubmmorexa
Hroro no pazneny 15 LIOK https://m.edsoo.ru/7f418
37c
bubmmoreka
PesepBHOE BpeMs 3 IIOK https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO HACOB| 68 4 6
110 TPOIT'PAMME
9 KJIACC
HaunMmenoBauue | KOJIHYECTBO 4acoB
Ne n/ A1EIT0B 1 TeM DJIeKTpOHHbIe (LM (pPOBbIE)
- pa3n Bcer | Kontpoabn | IlpakTnueck 00pa3oBaTelbHbIE PECYPChI
nporpaMMel 0 ble padoThl | Me padoThI
Pa3znes 1. BeniecTBO 1 XUMHYECKNE PeaKIIUM l
[ToBTOpEHUE U
yriyOneHue bubnnoreka
1.1 3HAHWI OCHOBHBIX| 5 1 IHOK https://m.edsoo.ru/7f41a
paszienoB Kypca 8 636
KJ1acca
OcHOBHBIE
3aKOHOMEPHOCTH bubsmorexa
1.2 p 4 IHOK https://m.edsoo.ru/7f41a
XUMUYECKHUX 636
peaKkuuii -
DNEKTPOTUTHUUECK
ast TUCCOLMAIHA. bubnuoTeka
1.3 XuMHUECKUe 8 1 1 IIOK https://m.edsoo.ru/7f41a
peaxkuuu B 636
pacTBopax
| HTtoro no pazueny | 17 | ‘
| Pa3znea 2. HeMeTaJJIBI M UX COeIMHEHUS ‘
21 OO6mias 4 1 bubnuoreka

XapaKTepUCTHKA

ITOK https://m.edsoo.ru/7f41a



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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https://m.edsoo.ru/7f41837c
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XUMHUYECKHUX 636
aneMmeHToB VIIA-
TPYIIIBL
I"amoreHsl
O6mias
e
2.2 semenTon VIA- 6 IIOK https://m.edsoo.ru/7f41a
636
rpynnsl. Cepa u
€€ COeIMHEHUS
O6mas
XapaKTePUCTHKA
XUMUYECKHUX bubnuoreka
2.3 | anmemenToB VA- 7 LIOK https://m.edsoo.ru/7f41a
rpynnsl. A30T, 636
dochop u ux
COCTMHCHUS
O6mas
XapaKTePUCTHKA
XUMUYECKHUX bubnuoreka
2.4 sneMeHToB IVA- 8 1 IIOK https://m.edsoo.ru/7f41a
TPYIIIBL. YTIepos 636
U KPEMHHU U UX
COETMHEHUS
| Htoro no pazneny | 25 |
| Pa3pen 3. MeTa/uILI M X COeTUHEHUS
OO6urue cBoicTBa bubsmorexa
3.1 m 4 LIOK https://m.edsoo.ru/7f41a
METaJIJIOB
636
Baxwueitme bubnmoreka
3.2 METaIUIbI U UX 16 1 HOK https://m.edsoo.ru/7f41a
COCIMHCHUS 636
| Hroro 1o pazueny | 20 |

| Pasjnen 4. Xumusi u okpy:xaionias cpeia

BemectBa u bubnmoreka
41 | matepuaisl B 3 IMOK https://m.edsoo.ru/7f41a
YKU3HH YE€JIOBEKa 636
Wroro o pazaeny | 3 |
bubnmnoreka
PesepBHOE Bpems 3 IHOK https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO
YACOB I10 68 4
I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE



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

No 11/ Tema ypoka Bcero DJIeKTPOHHBbIE HU(PPOBLIE
JaTa| oOpa3oBaTe/ibHbIC PeCYpPChI
JacoB
[Ipenmet xumuu. Pons
1 XUMHH B KA3HU 1 bubnnoreka
yeloBeka. Tema u ILHOK https://m.edsoo.ru/ff0d210c
BEIECTBA
2 ITousrue o MeTomax 1 bubnuoreka
[MO3HAHUSA B XUMUU IOK https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabora Ne
1 «IIpaBuna paboThI B
3 Ja00paTOPHH U MPUEMBI 1 bubnuoreka
oOpareHus ¢ HOK https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM
000pYI0BAHUEM))
p | ensseemen ] oo
) . LIOK https://m.edsoo.ru/ff0d26ca
pazzieneHus cMecei
[TpakTuyeckas pabora Ne
5 2 «Pa3nenenue cMmecen 1 bubnunoreka
(Ha mpuMepe OYUCTKH LIOK https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN)»
6 ATOMBI ¥ MOIEKYIIbI 1 bubmotexa
Y IIOK https://m.edsoo.ru/ff0d2a6¢c
XHUMHWYECKHE JIEMEHTEI.
7 3HaKu (CHMBOJIBI) 1 bubmorexa
LTIOK https://m.edsoo.ru/ff0d2be8
XHUMHYECKHX 3JICMEHTOB
8 [IpocTeie U Cr0XKHbBIE 1 Bbubnuoreka
BEIIECTBA ITOK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnuoreka
YUYEeHHE IHOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
10| Xvecoran dopyyna. | 1 Bubmmorexa
PMYJIa. IOK https://m.edsoo.ru/ff0d2eae
BanenTHOCTH aTOMOB
XUMHYECKHUX DIIEMEHTOB
OTHOCHTENILHAS aTOMHAs Eubamorexa
11 Macca. OTHOCHTCIbHAS 1 oTe )
IHOK https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
MaccoBas gois
12 XAMHAYECKOro djieMeHTa B | 1 Eubmorexa
IHOK https://m.edsoo.ru/ff0d350c
COEIMHEHNHU
13 KommuecTBo BemiecTna. 1 bubnnoreka
Moutb. MossipHasi Mmacca ITOK https://m.edsoo.ru/ff0d5230
14 dusnueckue u 1 Bubnuoreka

XUMHUYCCKUC SIBJICHUS.

ITOK https://m.edsoo.ru/ff0d37fa
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’ XyMH4YeCKast PCaKIuA

|

[Tpu3Haku U ycinoBus

Bubaunoreka

15 MPOTEKAHHA XUMIACCKIX LIOK https://m.edsoo.ru/ff0d3al6
peaKIuit
3aK0H COXpaHEHHUS MacChl
16 BCIIECTB. XHMHUUCCKHUC bubsmorexa
= ) LTOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Breraucienus komndecTsa,
17 Macchl BEIIECTBA MO bubnunorexa
YpaBHEHHUSIM XUMHUYCCKUX IIOK https://m.edsoo.ru/ff0d5708
peakIiuin
Knaccudukamnus
A . 10K https://m.edsoo.ru/ff0d3f34
pa3NIoKEeHUs, 3aMEeIICHNUS,
oOMeHa)
19 O6o0061IcH e U bubnunorexa
CHCTEMATH3ALNS 3HAHUN ITOK https://m.edsoo.ru/ff0d40c4
KonTponbhas padora Nel Eubmotexa
20 | mo Teme «Bemectsa TTOK https://m.edso0.ru/ff0d4290
XUMUYCCKHE PCAKIIFI))
Bo3nyx — cMmech ra3os.
21 CocTaB Bo3ayxa. bubnunorexa
Kucnopoa — anemeHT u LIOK https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
duznueckue u
XHUMHUYCCKHE CBOMCTBA
22 KHCIIOpoJia (peakiuu bubnmotexa
PO (pearl IIOK https://m.edsoo.ru/ff0d4614
OKHUCJICHUS, TOPEHUE).
ITonsTHe 00 OKCHaax
CriocoObI oTyYeHus
Kucoposa B bubnauoreka
23 AaGopatopui u LIOK https://m.edsoo.ru/ff0d497a
MIPOMBIIIICHHOCTH.
ITpumeHneHue Kucioposa
TemnnoBoii 3 dext
XUMHYECKON PEAKIUU,
24 ;I: thzg;;HHGCKOM bubsmorexa
p ITOK https://m.edsoo.ru/ff0d4790
ypaBHEHUH, IK30- U
SHIOTEPMHUYECKUX
pEeaKITUAX
TormmBo (HedTh, yroiab u
o5 MeTaH). 3arpsi3HeHue bubnnoreka
BO3/yXa, CIIOCOOBI €T0 ITOK https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHUS
[IpakTuueckas padora Ne EubmoTexa
26 3 mo Teme «llomydenue u

coOMpaHue KUCIOpOa,

LHOK https://m.edsoo.ru/ff0d4ae2
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HN3Yy4YCHHUC €TO CBOMCTBY I

Bonopon — anemeHT u

Bubaunoreka

27 HPOCTOE BEIIECTEO. LIOK https://m.edsoo.ru/ff0d4dd0
HaxoxaeHnne B nmpupoje
duznueckue u
28 XAMHUYECKHE CBOMCTBA bubnuoreka
Bojmopoa. [Ipumenenue ITOK https://m.edsoo.ru/ff0d4dd0
BOJIOPOJIa
29 ITonsiTHE O KHUCIOTAX U Bubnnoreka
COJISIX ITOK https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTyYeHus bubnuoteka
BOJIOPOJIA B JIAOOPATOPUH ITOK https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabota No
31 4 no teme «llomyuenue u bubnuoreka
coOupaH#e BOAOPOa, IHOK https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €r0 CBOMCTBY
30 Monsipablii 00BEM ra3os. bubnuoreka
3akoH ABoraapo ITOK https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa,
KOJMNYECTBA BEIIECTBA EubmoTeKa
33 rasa fo ero M3BecTHOMY HOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WU 00BEMY
Brrunciaenus o00LM0OB
ra3oB 10 YPaBHEHHIO
34 peakiry Ha OCHOBE BH6HHOTeK_a
R IHOK https://m.edsoo.ru/ff0d5708
3aK0Ha 0OBEMHBIX
OTHOIIIEHUI ra30B
duznueckue u
35 XAMHUYECKHE CBOMCTBA Bubmorexa
IIOK https://m.edsoo.ru/ff0d587a
BOJBI
36 CocTtaB OCHOBaHUH. bubnnoreka
[TonsiTHe 00 MHIUKATOpAX ITOK https://m.edsoo.ru/ff0d59e2
Boga xak pacTBopHTeb.
Hacreimennsie u
37 HEHACHIILIEHHEIE bubnnoreka
pactBopbl. MaccoBas HOK https://m.edsoo.ru/ff0d5b40
JIOJIS BEILECTBA B
pacTBoOpe
[TpakTrueckas padora Ne
5 mo Teme
38 «?CI;?(;OZ(;BJCEHM bubnunoreka
p poBC . IHOK https://m.edsoo.ru/ff0d5eba
onpenenéHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO
BEILECTBAY»
39 KonTponbhas padora Ne2 bubnuoteka

o Teme «Kucmopoj.

IIOK https://m.edsoo.ru/ff0d6342
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’ Bonopoa. Bona»

OKcHABI: COCTaB,

40 KJ1acCU(UKAIHS Bubmuorexa
’ LTIOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
M XUMHYECKHE CBOICTBA bubnuoreka
KHMCJIOTHBIX, OCHOBHBIX M ITOK https://m.edsoo.ru/ff0d664e
aM(dOTEPHBIX OKCUIOB
OcHOBaHUA: COCTAB,
42 KJIaccu(pUKaIHs bubnmotexa
T, IHOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 gp?;z:e?g;?eﬂcmﬁcma bubmaorexa
. IHOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucnotsl: cocras,
44 KJIacCU(pUKAIIHS bubmaorexa
T, ITOK https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa
45 XHI/?;/IIIEI]?IZSII:IEGHCBOI\;ICTBa bubmorexa
ITOK https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Conu (cpennue):
16 HOMEHKJIATypa, CIIOCOOBI bubnuoreka
MOJTYYCHHUS, XUMUYCCKUE IHOK https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckast padorta Ne
6. Pemenue
g |
A IIOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCCHI
HEOPraHUYECKHUX
COCTUHEHUIN
I'eneTnyeckas CBA3b
48 MEXy KJaccamu bubnuoreka
HEOPraHUYeCKUX LIOK https://m.edsoo.ru/00ad9a50
COCIUHEHUN
49 O06001eHue " BbubGnunoreka
CHUCTEMATH3AIUS 3HAHUI ITOK https://m.edsoo.ru/00ad9ch2
Konrponsnas padota Ne3
50 o teMe "OCHOBHBIE bubnunoreka
KJIaCChl HEOPTAaHUYECKHUX LIOK https://m.edsoo.ru/00ad9ela
coeqguHeHun"
[TepBbie noNbITKK
51 iﬁﬁggiiiiuﬁﬂiMeHmB bubmaorexa
) ITOK https://m.edsoo.ru/00ad9ffa
IlonsTHe 0 rpynmnax
CXOJIHBIX DJIEMEHTOB
52 [Tepuonuueckuii 3aKOH 1 bubnnoreka

HCpI/IOI[I/I‘-IeCKaH CHUCTCMA

ITOK https://m.edsoo.ru/00ada52c
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XUMHYECKHUX DIIEMEHTOB
JI. 1. Menneneera

IIepuonsl, rpynnsl,

bubmmoreka

53 MOJITPYTIITBI ITOK https://m.edsoo.ru/00ada52c
CtpoeHune aTOMOB.
54 CocTaB aTOMHBIX /€ Bubmorexa
ACP- LTOK https://m.edsoo.ru/00ada342
H3oTomnsl
CrtpoeHue 3JIeKTPOHHBIX
000JI0UYEK aTOMOB
55 ATEMEHTO bubnunoreka
JICMCHTORB N IHOK https://m.edsoo.ru/00ada6bc
[Tepuoanueckoit CUCTEMBI
JI. 1. MenneneeBa
XapakTepucTUKa
XHUMHYECKOT0 dJIEMEHTA
56 10 €0 ITOJIOKEHUIO B bubmaorexa
. IMOK https://m.edsoo.ru/00ada824
Ilepunonnueckoii cucreme
JI. 1. MenneneeBa
3HaueHune
[Tepuoanueckoro 3akoHa
57 JUJIS pa3BUTHSI HAYKH U bubnnoreka
npaktuku. [, W. LIOK https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN,
MeJIaror U rpaxaaHuH
o | e
IHOK https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 Honnas xumudeckas Bbubnuoreka
CBS3b ITOK https://m.edsoo.ru/00adac34
60 KoBasienTHas nonsipHas bubnnoreka
XAMHYECKas CBA3b ITOK https://m.edsoo.ru/00adaab8
61 KoBanentHas nenosnsipHas bubnuoreka
XUMUYECKasl CBSI3b ITOK https://m.edsoo.ru/00adaab9
62 CreneHpb OKUCICHUSA Bubmuorexa
ITOK https://m.edsoo.ru/00adae28
OKHUCIUTETBHO-
63 BOCCTAaHOBHTEIILHBIE Enbmorexa
IIOK https://m.edsoo.ru/00adb076
peaKIun
64 OxucnuTenn u bubnunoreka
BOCCTAHOBUTEIIHU 1TOK https://m.edsoo.ru/00adb076
Konrtponsnas pabota Ne4
65 1o reMe «CTpoeHue bubnuoteka
aToMa. XuMH4decKas IHOK https://m.edsoo.ru/00adb486
CBA3b»
66 O0001menue u Bubnnoreka
CHCTEMATH3aLMs 3HAHUHN ITOK https://m.edsoo.ru/00adb33c
67 O0o011IeH1E U Bbubanoreka

cUCTEMATHU3aUA 3HAHUN

ITOK https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68 O06o0uenne u 1 bubnnoreka
CHCTEMATH3alMs 3HAHWIMA ITOK https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
9 KJIACC
Ne n/n| Tema ypoxa Mara JIeKTPOHHBbIE U(POBHIE
Bcero o0pa3oBaTe/bHbIE peCypChl
[Tepuoanueckuii
3aKOH.
[lepuoanueckas bubnuoreka

CHUCTEMa XUMUUYECKUX
anemeHnToB /l. U.
Menpgeneena

LIOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB
2 XAMHUYECKHUX 1
3JIEMEHTOB NEPBBIX
TpEX NEPHUOJIOB

bubnmorexa
LIOK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
3 HOMEHKJIATypa
HEOPraHMYECKHUX
BEIIIECTB

bubmnorexa
ITOK https://m.edsoo.ru/00adb7e2

Bunsl xumndeckoit
CBSI3H M THIIBI
KPUCTAJUTMYECKUX
pEeMmETOK

bubnmoreka
IHOK https://m.edsoo.ru/00adbac6

Kontponbhas padota
Nel mo teme
«IToBTOpEHUE 1
yriryOjaeHue 3HaHUM
OCHOBHBIX pa3/ieJioB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHYECKHX

6 peakiuii mo 1
Pas3INIHBIM
pU3HAKaM

bubnmnoreka
IMOK https://m.edsoo.ru/00adbcb0

ITonsTHE O CKOpOCTH
XUMHUYECKON
peakuuu. [Ionarue o
TOMOTEHHBIX U
TETEPOreHHBIX
peakuusax

bubnmnoreka
IHOK https://m.edsoo.ru/00adbe9a

‘ [TonsTHE O

| bubnuoreka
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XHUMHUYECKOM
PaBHOBECHH.
®dakTopsl, BAUSIONINE
Ha CKOPOCTh
XUMHYCCKOMN
peaKIuu u
MMOJIOJKECHHE
XAMUYECKOr 0o
paBHOBECHSI

LIOK https://m.edsoo.ru/00adc28c

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJILHBIE
peaKIuu

bubnuoreka
ITOK https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOJIUTUYECKON
JIUCCOLUALIUN.
CusbHbIe U ci1a0bie
AIEKTPOJIUTHI

bubGnmoreka
IMOK https://m.edsoo.ru/00adcd68

11

HNouHble ypaBHEHUS
peakIiui

bubGnmoreka
IMOK https://m.edsoo.ru/00add448

12

XuMH4yecKue
CBOMCTBA KUCJIOT U
OCHOBAaHUI1 B CBETE
npeAcTaBiIeHU 00
BJIEKTPOJIUTUYECKON
JTUCCOIHAITNHT

bubanorexa
ITOK https://m.edsoo.ru/00add5d8

13

Xumuueckue
CBOICTBa COJIcii B
CBETE
IpeCTaBICHUA 00
AIEKTPOIUTHICCKON
JICCOLHAIIAN

bubnuoreka
IHOK https://m.edsoo.ru/00add8b2

14

ITongarue o
THJIPOJIN3E COJIeH

Bubnnoreka
ITOK https://m.edsoo.ru/00add9d4

15

O060011eHne "
cucTeMaTu3alus
3HAHUI

bubnmoreka
IHOK https://m.edsoo.ru/00addd12

16

[IpakTnueckas
pabora Ne 1.
«Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1a9»

bubnuoreka
ITOK https://m.edsoo.ru/00addbfa

17

KonTponbHas pabora
No2 o teme
«INEKTPOIUTHYECKAS
JTUCCOIIMAIINA.
XuMu4yecKue
peakuuu B
pacTBopax»

bubnroreka
IHOK https://m.edsoo.ru/00addecO

| O6uas

| bubnuoTteka
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XapaKTEePUCTHKA
raJiIor¢HOB.
XuMHuyeckue
CBOMCTBA Ha
TIpUMepe XJopa

LIOK https://m.edsoo.ru/00addfe2

19

XJIOpOBOAOPOA.
Consanas KucJiora,
XUMHUYECKHE
CBOICTBA,
MOJIyYEHHE,
MIPUMEHCHHE

bubanoreka
IIOK https://m.edsoo.ru/00ade104

20

IIpaxTrueckas
pabota Ne 2 o Teme
«ITomyuenue
COJISHOU KHUCJIOTHI,
nU3ydeHue e
CBOMCTB»

bubauoreka
IIOK https://m.edsoo.ru/00ade348

21

Brrancnenus no
ypaBHEHUSIM
XAMHYECKHUX
peaKuunii, €CJI OJIUH
W3 peareHTOB JIaH B
H30BITKE

bubGnmnoreka
IMOK https://m.edsoo.ru/00ade488

22

OOmas
XapaKTepUCTHKA
asieMeHTOB VIA-
TPYIIITHI

bubnunoreka
IHOK https://m.edsoo.ru/00ade64a

23

AJoTpOnHbIE
MOJIU(UKAIIIH CEPBI.
Haxoxnenue cepsl u
€€ COCIMHECHUI B
pHUpoJIe.
XuMH4YeCcKue
CBOWCTBA CEPhI

bubnmnoreka
IHOK https://m.edsoo.ru/00ade64a

24

CepoBonopon,
CTpOEHHE,
buznveckue u
XUMHUYCCKHUEC
CBOMCTBA

bubanoreka
ILHOK https://m.edsoo.ru/00ade802

25

OKcupl cepbl.
CepHas Kuciora,
buznveckue u
XUMHYECKHE
CBOICTBA,
MIPUMCHCHUE

bubnmmoreka
IMOK https://m.edsoo.ru/00adea28

26

XuMHyecKue
pEaKIuH, JIeXKaIne B
OCHOBE
HPOMBIIIUICHHOTO
crioco0a MoTy4eHust

bubnunoreka
IHOK https://m.edsoo.ru/00adec8a
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CEpPHOM KUCIIOTBHL.
XHUMUYECKOE
3arpsi3HEHUE
OKpY>Karollei cpeasbl
COCIMHEHUSIMU CEPbI

27

Brraucnenue
MacCOBOU JI0JIH
BBIXO/Ia TPOJYKTa
peaKkuuu

bubanoreka
IIOK https://m.edsoo.ru/00adec8a

28

OOmas
XapaKTepUCTHKA
271eMEHTOB VA-
rpymmsl. A30T,
pacnpocTpaHEHUE B
pupoae,
busnveckne u
XUMHUYECKHE
CBOMCTBA

bubnuoreka
ITOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero
buznveckue u
XUMHYECKHE
CBOWCTBA, MOJyYCHHE
Y TIPUMEHEHUE

Bubnnoreka
LTOK https://m.edsoo.ru/00adf004

30

[IpakTnueckas
pabota Ne 3 o reme
«ITomyuenue
aMMuaKa, U3y4eHue
€ro CBOWCTB)»

Bubianoreka
IIOK https://m.edsoo.ru/00adf180

31

A3oTHas KACIO0TAa, €€
buznveckue u
XUMHUYECKHE
CBOMCTBa

bubnuoreka
IMOK https://m.edsoo.ru/00adf306

32

Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHHS B KQUeCTBe
MUHEPATBHBIX
ya00peHuH.
XumMmudeckoe
3arpsi3HeHUe
OKpY>Karollei cpeasbl
COEJIMHEHUSIMH a30Ta

bubanoreka
ILOK https://m.edsoo.ru/00adf518

33

docdop. Oxcnn
docdopa (V) u
dbochopHas kucioTa,
dusnveckne u
XHUMUYECKHE
CBOMCTBA, ITOJIYYEHUE

bubnroreka
[HOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docharoB B kauecTBe
MHUHEPAJIbHBIX

bubanoreka
LIOK https://m.edsoo.ru/00adfc20
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ynoOpeHuit.
3arpsi3HeHUE
MIPUPOJTHOM cpebl
dbocharamu

35

Yraepon,
pacrpocTpaHeHHe B
pUpoe,
¢busnueckue u
XHUMHAYECKHE
CBOMCTBA

bubanoreka
IIOK https://m.edsoo.ru/00adfd9c

36

Oxcunsl yriaepoaa,
uXx (pu3nYecKue u
XUMHUYECKHE
CBOICTBA.
OKOJIOTHYECKHE
po0IEMBI,
CBSI3aHHBIC C
OKCHJIOM YTJIepoja
(V)

bubnmorexa
IMOK https://m.edsoo.ru/00adfebe

37

VrospHas KUciiora u
eé comm

bubGnmnoreka
ITOK https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas
pabota Ne 4 o Teme
"[lonyuenue
YTJIEKHUCIIOTO Ta3a.
KauecTBennas
peakuus Ha
KapOoHaT-NOH"

bubanoreka
IHOK https://m.edsoo.ru/00ae027e

39

[TepBoHauabHBIE
MOHATHS 00
OpPraHHYECKHUX
BEIIECTBAX KaK O
COCUHEHHUIX
yriiepoa

bubmnorexa
IIOK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COCIMHCHUA

bubnmorexa
ITOK https://m.edsoo.ru/00ae080a

41

IIpaxTrueckas
pabota Ne 5.
Pemenue
SKCIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Baxneimmue
HEMETAJUIbI U UX
COETMHECHMSI»

bubnmmoreka
LIOK https://m.edsoo.ru/00ae0bf2

42

Kontposnbnas padora
Ne3 mo teme
«Baxneimue
HEMCTAJJIBI U UX
COETMHEHHS

bubanorexa
IIOK https://m.edsoo.ru/00ae0el8

| OGuasn

| bubnuoTteka



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

XapaKTEePUCTHKA
XUMHYECKUX
3JIEMEHTOB —
METAaJJIOB.
MerTammnueckas
CBSI3b U
MeTajuTndecKas
KpHUCTaJUIMYeCKast
peleTKa.
dOu3nueckue
CBOMCTBA METAJJIOB

LIOK https://m.edsoo.ru/00ae103e

44

XUMH4yecKue
CBOICTBa METAJIJIOB.
DNEeKTPOXUMHUYECKUI
P HAIPSKEHUI
METAJLIOB

bubnuoTeka
IMOK https://m.edso0.ru/00ael1156

45

OO6mrue crmocoobl
MOy YEHUS
MeTamuioB. CIiaBhl.
Breraucnenus 1o
YpaBHEHUSIM
XAMHAYECKHUX
peakiuii, eciiu OAuH
W3 pearcHTOB
COACPXKUT MPUMECH

bubnunoreka
IMOK https://m.edso0.ru/00ael1156

46

[TousiTHE O KOPPO3UU
METAJUIOB

bubanoreka
ITOK https://m.edsoo.ru/00ae1278

47

[IlenouHbIe METAIIBI

bubanoreka
ITOK https://m.edsoo.ru/00ael4b?2

48

OKcunel u
TUAPOKCHUIBI HATPUS
U Kaaust

bubanoreka
IHOK https://m.edsoo.ru/00ae14b2

49

[llenouno3eMenbHEBIS
METaIbl — KaJabIUNi
W MarHUH

bubnuoreka
IIOK https://m.edsoo.ru/00ael5e8

50

Baxxneiime
COE€IMHEHUS KAJILIIUA

bubanoreka
IIOK https://m.edsoo.ru/00ae15e8

o1

O00011IeHNE U
CUCTEMATU3ALIS
3HAHUHI

52

JKEcTKOCTL BOAEI U
CIIOCOOEI €€
YCTpaHEHUS

bubnuoreka
LTOK https://m.edsoo.ru/00ae1886

53

[IpakTnueckas
pabota Ne 6 1o Teme
"JKECTKOCTE BOIBI U
METOIbBI €€
ycTpaneHus"

bubnmmoreka
IHOK https://m.edsoo.ru/00aelae8

‘ AJIFOMUHUI

| bubnuoteka



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

| ITOK https://m.edsoo.ru/00aelc64

55

AmporepHble
CBOMCTBA OKCHJIA U
THJIPOKCUA

bubnuoreka
LTOK https://m.edsoo.ru/00aelc64

56

Keneso

bubGnmnoreka
IIOK https://m.edsoo.ru/00ae1d86

57

OKCHIEBL,
THIIPOKCHUIBI M COITU
skenesa (II) u xenesza

(1)

bubnmmoreka
IMOK https://m.edsoo.ru/00ae35e6

58

O060011eHue "
CUCTCMaTu3aluia
3HaHUH

59

[IpakTnueckas
pabota Ne 7.
Pemenne
AKCIEPUMEHTAIIbHBIX
3a/1a4 110 TeMe
«Baxueunmmue
METaJUIbl U UX
COEMHEHUSI»

bubnuoreka
ITOK https://m.edsoo.ru/00ae3de8

60

Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKHUX
pEeaKIunii, €CJIM OJIUH
W3 PEarcHTOB JaH B
H30BITKE MIIA
COAEPKUT IPUMECH.
Brraucnenuns
MacCOBOM 101N
BBIXOJIa IPOJIYKTa
peakiuu

bubanoreka
IIOK https://m.edso0.ru/00ael750

61

O0600611IEHNE U
cUCTEMATHU3AIINA
3HAHUH

62

KonTponbhas pabota
Ne4 o Teme
«Baxneiimue
METAaJUIbI U UX
COCIMHEHUS

63

BemiectBa u
MaTepuabl B
MMOBCEIHEBHOM
JKHU3HH YeJI0BEKa

bubanorexa
IIOK https://m.edsoo.ru/00ae3f50

64

XHUMHUYECKOE
3arps3HEHUE
OKPY>KaIOIIEH cpeibl

bubnmmoreka
IMOK https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
penIecHUN

bubanoreka
ITOK https://m.edso00.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

9KOJOTHMYCCKHX

po0eM
66 Sni(;zﬁ;f;:aﬁnﬂ 1 bromporeka
. IHOK https://m.edsoo.ru/00ae0dOa
3HAHUN

O06001IeH1E U

67 1 bubmmoreka
CHCTehfaTmaum ITOK https://m.edsoo.ru/00adb33c
3HAaHUN

68 SGCoimsHH:aH 1 bubmmoreka

et l\f At IHOK https://m.edsoo.ru/00ad9cb?2

3HAaHUN

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOIO
MPOIIECCA

Oobs3aTesibHbIE Y4eOHbIe MATEPUAJIbI VISl YYEHUKA

Xumust. 8 kiacc: yued. i obmeoopasoBarenbHbIX yupexaeauii / O.C. ['abpuensH. - 3-e u3n.,
ctpeoturl. - M.: Jlpoda, 2022. - 286 c.

Xumus. kacc: y4ue0. ast obmeoopazoBarenbHbIX yupexaenuit / O.C. abpuensH. - 3-e u3.,
ctpeotur. - M.: llpoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIbI VIS YYUTEJIA

Beeaure

1. 'abpuensn O. C., Bocko6oitaukosa H. I1., Smykosa A. B. HacTonpHast kHura yaurems.
Xumwst. 8 ki1.: Metonuueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAAmykoBa A. B. Tetpaab /1 1a00paTOpHBIX ONBITOB U MPAKTHYECKUX
pab6ort. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 knacey. M.: [lpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueOnuky O. C. I'abpuensHa «Xumus». 8 Kiacc
/ O. C. I'abpuenssu. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueobnuky O. C. ['abpuensna «Xumus». 9 kinacce
/ O. C. I'abpuenssa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kapTol kK yueouuky O. C. 'abpuensna «Xumus. 8 kiacey :
Metoaudeckoe nocooue / JI. . Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHoioruyeckue kaptol K yaeOHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 ki1.: KoHTponbHBIC U TIpoBepoUYHbIe paboThl K yueOHuky O. C. 'abpuensua
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTaHHbIE

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
Brenute mannsie http://www.chemnet.ru ['azeta «Xumus» u calT s yuurtens «5 uay Ha ypok
XUMUN

http://him.1september.ru Exunas xomrexius L{IOP: [Ipenmernas kommekmust « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumust. Komuteknust Poccuiickoro o01eo0pa3oBaTeibHOTO mopTaa

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anmk6epooii

http://www alhimik.ru Bcepoccuiickas onmuMIiiaaa NKOJIbHUKOB IO XUMUH


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

http://chem.rusolymp.ru Opraanueckast XuMHusi: SIEKTPOHHBIA YIeOHUK JJIsI CPETHEHN IIIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEIK: XUMUS

http://www.chemistry.ru /luctaniinoHHasi omMMNuaga Mo XUMHUH: TeJIeKOMMYHHUKAIMOHHBIN
00pa30BaTeNIbHBIN POEKT



