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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma 1o Xumuu Jijisi oOydaromuxcs 8-9 kiaccoB cocTaBiieHa Ha
ocHoBe TpeboBaHMil K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30oBaTebHON
IIPOrpamMMbl OCHOBHOT'O 00IIEro 00pa3oBaHMsl, IPEACTaBICHHBIX B DeaepanbHOM
rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO 00IIero o0pa3oBaHus, C
y4€TOM pacnpeeEHHBIX M0 KJ1accaM MpoBEpsieMbIX TPEOOBaHUH K pe3yabTaTam
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl OCHOBHOTO O0IIIETO0 00pa30BaHus
U DJIEMEHTOB COJICPKAHMSI, TIPEICTABICHHBIX B Y HUBEPCAIbHOM KOJIU(UKATOPE TI0
XUMUH, a TAKKe Ha OcHOBE [[pumMepHOi MporpaMmMbl BOCIIUTAHUS 00YUYaOIIUXCS TIPU
MOJIyYEHMH OCHOBHOTO 00111ero 00pa3oBaHus U ¢ yuétom KoHlenuuu npenojaBanus
ydeOHoro npenMera « XuMus» B 00pa3oBaTebHbIX Oprann3anusax Poccuiickoi
®denepanyu, peaqu3yonMX OCHOBHbIE 00111€00pa30oBaTeNIbHbIE IPOTrPAMMBI (YTB.
Pemennem Komnernn Mun nipocsemienust Poccuu, npotokout ot 03.12.2019 N TIK-
4BH).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «XUMMUA»

Bxrax yuebHoro npeamera « XuMus» B IOCTHXKEHHE 11€JIe OCHOBHOTO OOIIIETO
oOpa3oBaHusi 00YCIOBICH BO MHOTOM 3HAYEHHUEM XUMHUYECKOW HayKHU B TIO3HAHUU
3aKOHOB MPHUPOJIbI, B Pa3BUTHUU TPOU3BOJAUTEIBHBIX CHJT OOIIECTBA U CO3JaHUN HOBOM
0a3bl MaTepUAITLHOMN KYJIBTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pACIPOCTpaHUIIa CBOE BIIUSIHUE
Ha Bce 00JIaCTH YEJIOBEYECKOI0 CYIIECTBOBaHUS, 3a/1ajla HOBOE BUJIEHUE MUpa, CTalla
HEOTHEMJIEMbIM KOMITOHEHTOM MUPOBOM KYJIbTYPhl, HEOOXOIUMbBIM YCIOBUEM >KU3HU
00111eCTBa: 3HAHUE XUMHUHU CITYKUT OCHOBOU /1151 JOPMHUPOBAHUST MUPOBO33PEHUS
YEJIOBEKA, €r0 MPEACTABICHUN O MAaTEPUAIIBHOM €IMHCTBE MUPA; BAXKHYIO POJIb
UTparoT GopMUpyEeMble XUMHUEH TIPEJICTABIICHUS O B3aUMOIIPEBPAIICHUSX SHEPTUH U
00 IBOJTIOITMY BEIIECTB B MPUPO/IC; COBPEMEHHAsI XMMHUS HAPABJICHA HA PEIICHHE
TJI00ANBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBO,
AHEPTEeTUYECKOMN, TUIIIEBON M SKOJIOTUUYECKON O€301acHOCTH, TTPOOIIEM
3ApaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromniero 3HaueHus XUMUU B KU3HU 00I1IECTBA CYIIECTBEHHO
NOBBICHJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B miane conuann3ainuu OHO SIBISIETCS
OJTHUM U3 YCTIOBUH (hOPMHUPOBAHUS UHTEIUICKTA JIMYHOCTH ¥ TAPMOHUYHOTO €€
pa3BUTHSL.

CoBpeMEeHHOMY Y€JIOBEKY XMMUYECKHUE 3HAHUSI HEOOXO0IUMBI JJIsl TPUOOPETCHUS
OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCSA B COLIMYME U
OTBETCTBEHHO YYaCTBOBAaTh B MHOI'0OOPa3HOM >KM3HU OOIIECTBA, /Il OCO3HAHUS



BOXXKHOCTH Pa3yMHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U 3JJ0POBBIO APYTHUX, K
OKpYXarolen MPUPOTHON Cpenie, 1Sl TPAMOTHOTO MOBEJACHHUS ITPU UCTIOJIb30BAHUN
Pa3JIMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEHEBHOM JKU3HHU.

Xumuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJSIETCS 0A30BBIM 110 OTHOILIEHUIO K
CUCTEME 00IIEro XUMHUYECKOTo 00pa3oBanus. [l03ToMy Ha COOTBETCTBYIOILIEM EMY
YPOBHE OHO pealn3yeT NpUcyIne o0ueMy XMMHYECKOMY 00pa30BaHUIO KIIHOYEBbIE
LIEHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIapCTBEHHbIE, OOIIECTBEHHBIE U
WHANBHUAYaTbHbBIE TOTPEOHOCTU. DTUM OINPEAETAETCS CYIIHOCTh OOIIeH CTpaTeruu
00y4eHHUs1, BOCIUTAHMS U Pa3BUTUSL 00YUaIOIINXCS CPECTBAMH y4eOHOI0 MpeameTa
«XuMus.

N3ydenue npenmera: 1) cnocoOCTByeT peanr3ai BO3SMOXKHOCTEN AJis
camopa3BUTHA U GOPMUPOBAHUSA KYJIbTYPbl IMUHOCTH, €€ 00IIeH U (PYHKIIMOHATBHON
IPaMOTHOCTH; 2) BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBILIUICHUS U TBOPUECKUX
CIIOCOOHOCTEM MOAPOCTKOB, HABBIKOB UX CAMOCTOSITENIBHOIN Y4eOHOH e TeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK

B IIOBCEJIHEBHOM JKU3HHU, TaK U B NPOPECCUOHATBHON AESATEIbHOCTH; 3) 3HAKOMHUT CO
cnenu(UKO HAyYHOTO MBILIEHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3IJIsAa Ha
€MHCTBO MPUPOJIbI U YETIOBEKA, SBIISETCA OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOI rpaMOTHOCTH MOAPOCTKOB; 4) crnocoOCcTBYeT (POPMUPOBAHKIO
LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYYHbIM 3HAHUSM, K IPUPOJIE, K
4eJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTMYECKOE 00pa30BaHUE IIKOJIbHUKOB.

HasBanHblie HanpaBiieHUs B 00y4YeHUU XUMUU 00€CTIeUNBAIOTCS CHIEITU(BUKON
coJiepKaHus TIPeIMETa, KOTOPBIH SBISETCS MEJaroruuecky aIanTHPOBaHHBIM
OoTpakeHueM 0a30BOI HAYKU XUMHH Ha OTIPEICTIEHHOM dTare €€ pa3BUTHS.

Kypc xuMun 0CHOBHOM 1IKOJIBI OPUEHTUPOBAH Ha OCBOCHHE O0yYaIOIMMUCS OCHOB
HEOPraHUYECKOW XUMUU U HEKOTOPBIX TMOHSATUN U CBEICHUN 00 OTIEIbHBIX 00BEKTaxX
OPraHUYECKON XMMUHU.

CrtpykTypa coaep:kanus mpeaMera c(oOpMHUpOBaHa HA OCHOBE CUCTEMHOTO MOX0Aa K
ero nzyuyenuro. CoaepkaHue CKIIabIBAETCS U3 CUCTEMBI IOHITHI O XUMUYECKOM
AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI 0 XUMU4ecKoil peakiuu. O0e 3Tu
CHUCTEMBI CTPYKTYPHO OPraHU30BAHBI 10 NPUHLIUILY [IOCJIEA0BATEIBHOTO PA3BUTHUSA
3HAHWU HAa OCHOBE TEOPETUYECKHUX IIPEICTABICHUN PA3HOTO YPOBHs: aTOMHO-
MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YPOBHS
[Tepnomnueckoro 3axkona Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU, YUYCHUS
O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3U, MIPEACTABICHUIA 00 3JIEKTPOIUTUYECKON
JYCCOLIMALIMY BELIECTB B paCTBOPAX. 1 €OpETUUECKHUE 3HAHUSI PACCMATPUBAIOTCS HA
OCHOBE IMIUPUYECKH MOTYUYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCIIE0BATEIBHO OT OJAHOTO YPOBHSI K IPYTOMY, BBITOIHSS (PYHKIIMU OOBSICHEHUS U



IMPOTrHO3NPOBAHUA CBOﬁCTB, CTPOCHUSA U BO3MOXXHOCTEH IMPAaKTHYCCKOTO IPUMCHCHHA
U IIOJIYUCHHA U3Yy4aCMbIX BCUICCTB.

Takas opranuzaius cojepkaHusi Kypca criocoOCTBYET MPEACTABICHUIO XUMUYECKOM
COCTAaBJISIFOIIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MTPUPOJIbL. TeM
caMbIM 00€eCIeYMBAETCsl BOBMOXKHOCTH (POPMUPOBAHUS Y O0YUaIOIIUXCS
LEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAaM MTO3HAHUS B HAYKE.
BaxxHo Take 3aMeTUTh, YTO OCBOCHHUE COJIEPKAHUS Kypca IPOUCXOIUT C
MIPUBJICUCHUEM 3HAHUI U3 paHee U3YUYEHHBIX KYpCOB: « OKpYKAIOIUNA MUPY,
«bwuomnoruda. 5—7 knacced» u «Du3nka. 7 Kiaccy.

HEJU U3YUYEHUA YYEBHOI'O ITPEAMETA «XUMMUS»

K HampaBieHHI0 epBOCTENEHHON 3HAUMMOCTH MIPU peain3aliiii 00pa30BaTeIbHbIX
GyHKIM npeamera «XUMHSD TPAJUIIMOHHO OTHOCAT (POPMUPOBAHNUE 3HAHUN OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON
NEeSATEIbHOCTH YEIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3ajada
MpeAMETa COCTOUT B (POPMHUPOBAHUN CUCTEMbBI XUMHUYECKUX 3HAHUI — Ba)KHEHIINX
(akTOB, MOHATUM, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUM, TOCTYIHBIX 0000IIEHUI
MHUPOBO33PEHUYECKOI0 XapaKTEPA, A3bIKa HAYKH, 3HAHUN O HAYYHBIX METOJAX
M3YUYEHUS BEIECTB U XMMUYECKUX PEAKIIMii, a TaK:Ke B POPMUPOBAHUU U PA3BUTUU
YMEHHH U CIOCOOOB AESTENIbHOCTH, CBA3aHHBIX C TUIAHUPOBAHNEM, HAOTIOACHUEM U
IPOBEICHUEM XUMHUECKOI0 SKCIIEPUMEHTA, COOII0IEHHEM IIPaBUIT O€3011aCHOTO
oOpallieHus ¢ BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

Hapsiny ¢ 3Tum nenu usyudeHus npeameTa B IporpaMMe YTOUHEHbI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOILIETO
ob6pazoBanusi. CeroiHs B 00pa3oBaHUM 0COO0 3HAYUMOM MTPUBHAETCS
HaIpaBJIECHHOCTh O0YUYEHHUS Ha Pa3BUTHE U CAMOPA3BUTHE JTUYHOCTH, (POPMHUPOBAHUE
e€ MHTeIIeKTa U 001el KyabTypbl. OOy4eHrEe YMEHHIO YUYUTHCS U MPOJIOJIKATh CBOE
00pa3oBaHKUE CAMOCTOSITEIbHO CTAHOBUTCSI OJTHOM U3 BAKHEUIIMX QYHKIUN yueOHBIX
IIPEAMETOB.

B cBs131 ¢ 3TUM Npy U3y4EeHUU IIPEAMETa B OCHOBHOM IIKOJIE JIOMUHUPYIOIIEE
3HauY€HUE NMPUOOPENH TaKHUE 11U, KaK:

o (dopMupOBaHUE UHTEIIEKTYAJIbHO PA3BUTON JTUYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY TIPUHSITHIO
pEIIeHM, CIIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIFOIITUMCS yCIIOBUSM
KW3HU,



e HAaMpaBJIEHHOCTh OOYYCHHSI HA CHCTEMATHYECKOE MPUOOIIEHUE YUAITUXCSI K
CaMOCTOSITEJIbHOW MO3HABATEIBHON AEATEIbHOCTH, HAYYHBIM METOIaM
MO3HaHUS, (POPMUPYIOIUM MOTHUBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEHN K XUMUH;

o obecrnieyeHue yCcaoBHil, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YyHYaIOITUMUCS
OTbITa PA3HOOOPA3HOM AESITEIILHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITIOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE TS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

o (opMupoBaHuEe YMEHHI OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa Ha OCHOBAaHWHU 3HAHUU U OIBITA, IOJYYEHHBIX ITPU U3yYEHUH XUMUU,

o (opmupoBaHHE y 00YUAIOUIMXCA T'YMaHUCTUUYECKUX OTHOILIEHUH, TOHUMaHUS
[EHHOCTU XUMUYECKUX 3HAHUN U1 BBIPAOOTKH 3KOJIOTHYECKH
1€J1eCO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTHU B LEJIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU CPEJIBI;

e Ppa3BUTHE MOTHBALIMM K 00YUEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTIIMTaHUIO HA OCHOBE YCBOEHHS 00111€UeI0BEUECKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGUIs U HAIIPABICHHOCTH
TajgbHEUIIero o0y4eHusI.

MECTO YYEBHOI'O IPEJIMETA «XUMHUA» B YHEBHOM IIJIAHE

B cucreme o61miero oopazoBanus « XuMus» mpu3HaHa 00s13aTeIbHBIM YIEOHBIM
IPEIMETOM, KOTOPBII BXOJUT B COCTaB peaMeTHoN obnactu «EctecTBeHHO-
Hay4HbIE MPEIMETHI».

VYueOHbIM 1aHOM Ha €€ n3yudeHue orBefeHo 170 yueOHbIX 4acoB — 10 3 4. B
Heaeno B 8kaacce u o 24aca BHenenro B 9 kimacce COJIEP)KAHUE YYEBHOI'O
I[TPEJIMETA

8 KUIIACC
IlepBoHauyaJbHbIE XUMHYECKUE IOHATHSA

[TpenqmeT xumuu. Posb xumuun B )KHU3HU yenoBeka. Tenma u BemecrBa. uznueckue
CBOMCTBa BEILIECTB. ArperatHoe cocTosiHue BemiecTB. [IoHsaTHE 0 MeTo1aX MO3HAHUS
B XUMUU. XUMUS B cucTeMe HayK. UucTele BemecTBa U cmecu. CriocoObl pazieneHus
cMeceH.

ATOMBI U MOJICKYJIBL. Xumuueckue 3jeMeHThl. CUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
HpOCTBIG H CJIOKHBIC BCIICCTBA. ATOMHO-MOJIeKy.HSIpHOC YUCHHC.



Xumuyeckasi hpopMyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTs. OTHOCHTENbHAS aTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast 0JI1 XUMUYECKOTO JIEMEHTA B COCUHEHUU.

duznyueckre U XUMUYECKUE SABJICHUS. XUMHUUECKasi peakus U e€ mpu3Haku. 3aKOH
COXpaHEHUsI MacChl BellecTB. XuMuueckue ypapHenus. Kinaccudukanms
XUMHUYECKUX PeaKINil (COeMHEHUS, pA3I0KEHUS, 3aMEILICHUs, 0OMEHA).

XUMHYECKHI SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU MOCYI0H, C MPABUIIAMU
paboTHI B Tab0OpaTOpuu B MpuEMaMu 00pateHus ¢ 1abopaTOpHBIM 000PYT0BAHHUEM;
M3YYECHHE U ONMCaHuE (PU3NIECKUX CBOMCTB 00Pa3I[0B HEOPTraHMUECKUX BEIIECTB;
HaOmoAeHne pu3nyeckux (IU1aBJIeHHe BOCKa, TasTHUE JIbJla, PACTUPAHUE caxapa B
CTYIIKE, KUTIEHHUE U KOHJIEHCAIUs BOJIbl) U XUMUYECKUX (TOPEHHE CBEYH,
POKaJIMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE MEJa C KUCIIOTOM) SIBICHUH,
HaOJII0JIEHUE U ONMCAHNE IPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEAKIIHI
(pa3nokeHue caxapa, B3aUMOJEHCTBUE CEPHOM KUCIOTHI C XJIOPHUIOM Oapus,
paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJCHCTBHE Keje3a C
pactBopoM cosit Menu(1l)); uzydenue cnocoOoB paszeneHus cMecei (C TOMOIIBIO
MarHuTa, puiIbTpOBaHKE, BbIIApUBAHUE, TUCTUIUISLMS, XpoMaTorpadus),
MPOBEJICHUE OYMCTKH MMOBAPEHHOM COJIM; HAOIIOACHNE U ONMCAHUE PE3yIbTaTOB
MPOBEJICHUS OIBITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MacChl; CO3/1aHNe
MoJieel MOJIeKy (IIapOCTEPKHEBBIX ).

Baxueimme npeacraBuTeN HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopona — 35€eMeHT U mpocToe
BelecTBo. Haxoxaenue Kuciopoia B pupoae, Pu3nieckre 1 XuMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucnopoaa. CriocoOsbl
MOJIyYEHUS] KUCIOpOAa B JIA0OpaTOPUH U MPOMBILIIEHHOCTU. KpyroBopoT kuciopoaa
B ipupoje. O30H — aJIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit A3hHEeKT XUMHUUECKON peaKiny, TEPMOXUMUYECKHUE YPaBHEHUS, DK30- U
SHIOTEPMUYECKHUE peaKIUU. TOMIMBO: yrOidb U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u ipocroe BeniecTBo. Haxoxnenune Bogopoaa B Ipupoae,
du3nuecKrue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI nmonyyeHus. KucnoTsl
U COJIH.

KonuuectBo BemectBa. Moibs. Mosnsipaast macca. 3akoH ABoraipo. MoJissipHbIi
00BbEM ra3oB. Pacy€Tsl 0 XUMUYECKUM YPaBHEHHUSIM.

dusnyeckre CBOKWCTBa BOMbI. Boma kak pactBoputenb. PactBopel. HackllieHHbIE 1
HEHACBIIEHHbIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BoAE. MaccoBas 10



BEILIECTBA B pacTBOpe. XMMHUYECKHUE CBOICTBA BOAbl. OCcHOBaHUs. Posib pacTBOPOB B
MPUPOJE U B )KU3HU YesioBeKa. KpyroBopoT BoJibl B IpUpoI€e. 3arpsa3HEHUE
MPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coenunennit. Oxkcuapl. Knaccuduxaius okCHuao0B:
cosieoOpasyroliue (OCHOBHBIC, KUCIOTHBIEC, aM(pOTEPHBIC) U HECOJIC00pa3yolIye.
Homenkmarypa okcuaoB (MeXIyHapOIHAs U TpUBHATbHAs ). DU3NYECKUE U
XUMHYECKHUE CBOMCTBA OKcHUOB. [lomydueHne OKCuIoB.

OcnoBanus. Knaccugukaiys 0CHOBaHUH: METOYN M HEPACTBOPUMBIE OCHOBAHUS.
HomMmenknaTtypa ocHOBaHUM (MeXIyHapoHas U TpUBHaIbHasA). OU3MUYECKUE U
XUMHYECKUE CBOMCTBA OCHOBaHUU. [lomydeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. HomeHknatypa Kucinot (MexXIyHapoaHas U
TpuBHAJIbHAS ). DU3NUECKNE U XUMUUYECKUE CBOMCTBA KUCIIOT. P/l akTUBHOCTH
metaioB H. H. bekerosa. [lonyuenue kucmior.

Comu. HoMmenknarypa comneit (Mex1yHapoHasi U TpUuBHaIbHasH ). OU3HUECKUE U
XAMUYECKHUE CBOMCTBA cosiel. [lonydenue conen.

I'eneTnyeckas cBSI3b MCIKAY KlIaCCaMHU HCOPIraHUYICCKUX COG,Z[HHCHHﬁ.

XHAMHYECKHH SKCTIEPUMEHT: Ka4ECTBEHHOE OIPEACIICHUE COACPKAHUS KHCIIOPOa B
BO3/IyX€; MOTy4YeHUE, COOMpaHue, pacliO3HABaHNE M U3yUYCHNE CBOMCTB KHCIOPO/Ia;
HaAOJIIOICHHE B3aUMOJICHCTBHUSA BEIIECTB C KUCJIOPOIOM U YCIOBHUSI BOSHUKHOBEHUS U
peKpalieHus ropeHus (1moxapa); 03HaKoMJIeHHEe ¢ 00pa3liaMHi OKCHJIOB U OTHCAHHE
UX CBOWCTB; MOJy4yeHUE, COOUpaHue, pacrlo3HaBaHUE U U3yUYEHHE CBOMCTB BOJIOPOA
(ropenwue); B3aumozeiicTBue Bogopoia ¢ okcugom meau(Il) (BozmoxHO
HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); HaOI0IeHIE 00pa3IOB BEIIECTB KOJIMICCTBOM
1 Moub; HcclieqoBaHUE OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO; IPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHON MacCOBOM J0JeH
PacTBOPEHHOTO BEIIIECTBA; B3aMMO/ICHCTBHE BOJIBI C METAJIJIaMU (HATPUEM U
KaJIbIieM) (BO3MOYKHO HCITOIh30BAHNE BHICOMATEPHAIIOB); OMPEIEICHIE paCTBOPOB
KHUCIIOT | IIEJI0YeH C TTOMOIILI0 HHINKATOPOB; UCCIIEIOBaHUE 00pa3IioB
HEOPTaHWYCCKUX BEIICCTB PAa3IMYHBIX KJIACCOB; HAOII0ICHNE N3MECHCHHS OKPACKU
WHIMKATOPOB B pacTBOPaxX KHUCIIOT U IIEJIOYCH; N3yUYCHUE B3aUMOJICHCTBHUS OKCHIA
meau(Il) ¢ pactBOpoM cepHOI KUCTOTHI, KUCIOT ¢ METallIaMU, peakuui
HEUTpaM3aIuy; MoJIy4eHHEe HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHUE OJTHOTO
MeTajuia IPYTUM U3 PacTBOPA COJIH; PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe
«BaxxHenme Kiacchl HEOPraHUYECKUX COEAUHEHUI.



Ilepnonnueckuit 3axoH u llepuonnueckas cucteMa XuMudeckux 3ieMeHToB /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHUYECKas! CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINU

[lepBbie MOMBITKH KJIACCUPUKALIUA XUMUYECKUX AJIeMEHTOB. [loHsTHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIEC U IETOYHO3EMETbHBIE METAIIbI, TAJIOT€HBI,
UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCUIbI U
TUAPOKCHU/IBI.

Ilepnonnueckuit 3axoH. [lepuonnueckas cucteMa XUMAYECKUX 3JIEMEHTOB

. Y. MenneneeBa. KopoTkornepuoiHas U JUIMHHOTIEPUOAHAS. (POPMBI
[lepnoamueckoi cuctembl XUMUYECKHUX 1eMeHTOB /. . Menneneesa. [lepuons! n
rpymnnsl. PU3HYECKUN CMBICII IIOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIILI
DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAAep. M30Tonel. DnexkTponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBbIX 20 XUMUYECKHUX IIEMEHTOB
[Tepnognueckoi cuctemsl . 1. MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTHU U3MEHEHMS Pauyca aTOMOB XUMUUECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IpyNiiaM U mepruojaM. 3Ha4eHue
[Tepnonnueckoro 3akoHa u [lepuoagnueckor CUCTEMbI XUMHUYECKUX SJIEMEHTOB JJIS
pa3BuTHs HaAyKu U npakTuku. [[. 1. MeHnneneeB — y4€HbIN U rpa)KJaHVH.

Xumudeckas cBsa3b. KoBaneHTHas (MosipHasi ¥ HETOJISIpHAst) CBSI3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBS3b.

Crenenb okucaeHus. OKUCINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIM. Hpoueccm
OKHCJICHHMS M BOCCTaHOBJICHUS. OKHCIIMTEIM U BOCCTAHOBHUTEIIH.

XUMHUYECKHUM KCIIEPUMEHT: U3yUeHHEe 00pa31ioB BEIIECCTB METAIIJIOB U HEMETAJLJIOB;
B3aMMOJICHCTBHUE THAPOKCHIA IIMHKA C PACTBOPAMU KUCIIOT U IIEJIOUEH; TPOBEICHUE
OTIBITOB, WITIOCTPUPYIOMINX MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEeaKIui
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

MexnpeaMeTHbIE CBSI3H

Peanuzanus MexxnpeIMeTHbIX CBsI3el MPU U3yYEHUH XMMUU B 8 Kiacce
OCYULIECTBJISIETCS Yepe3 UCMOIb30BAHKE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHSATHUH,
TaK Y TIOHATUH, ABJIIIOLIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.



OO01re ecTeCTBEHHO-HAayYHbIEC TOHATHUS: HAYYHbIN (DaKT, TMIIOTE3a, TEOPUS, 3aKOH,
aHaJn3, CHHTE3, KJIaccu(ukaIys, nepuoJuIHOCTh, HaOII0IeHNE, SKCTIEPUMEHT,
MOJIETIUPOBAaHUE, H3MEPEHUE, MOJEIIb, SIBJICHUE.

dusuka: MmaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJIa, DJICKTPUYCCKUM 3apsi/l, BEIIECTBO, TEI0, O0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PU3NUeCKre BEJIMUUHBI, €IUHULIBI U3MEPEHU,
KOCMOC, IJIaHEThI, 3BE3/61, COoTHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpabl, TOPHBIE TTOPOIbI, TTOJIE3HBIC
HCKOIIa€MbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC
IlepBoHayajibHbIe XUMHYECKHE TOHATHSHA
BemecTBo 1 xumuyeckas peakuus

Ilepnonnueckuit 3axoH. [lepuonnueckas cucteMa XUMAYECKUX SJIEMEHTOB

. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kausl, KAJIbLUI U UX COCIMHEHUN B
COOTBETCTBMH C IOJIOKEHUEM DJIEMEHTOB B Ileproanyeckon cucreme u CTpOCHUEM
UX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMAYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PELIETOK,
3aBHCUMOCThH CBOMCTB BEIIECTBA OT TUIA KPUCTALIUYECKON PEIIETKHA U BUIA
XUMHYECKOU CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXKTyHAPOIHAS U
TpUBHAJIbHAS ). XUMHUECKHE CBOMCTBA BEILIECTB, OTHOCSIINXCS K Pa3IMYHbIM
KJIaCCaM HEOPTaHUYECKUX COCIMHEHUN, TEHETUYECKas CBA3b HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus XuMUYeCKUX peakuii Mo pa3IMuHbIM NpU3HaKaM (110 YUCTY U
COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEMIOBOMY 3P HEKTY, IO U3MEHEHUIO
CTETEHEW OKUCIICHUS XUMHUECKUX 3JIEMEHTOB, IO 00PAaTUMOCTH, 110 YYACTHIO
KaTtajin3aTopa). DK30- U S3HIOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH XuMHUUYeckor peakuuu. [Tonsitue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUECKUX peakluusax. [[oHATHE O TOMOTE€HHBIX U T€TEPOre€HHbIX
peaknusax. ITonsarue o xummyeckom paBHoBecHU. DAKTOPBHI, BIUAIOIIUE HA CKOPOCTh
XUMHYECKON PEAKLIUHU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHSL.



OKUCIUTETHEHO-BOCCTAHOBUTENIBHBIC PEAKIIUHU, FJIEKTPOHHBIN OaaHC OKHUCIUTEIBHO-
BOCCTAHOBUTEILHOM peakiinu. COCTaBlIeHHE YPABHEHUN OKHUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIB30BAHUEM METO/1a AIEKTPOHHOIO OaaHca.

TCOpI/IH C-)JIGKTpOJII/ITI/I‘IGCKOﬁ AUCCOoONMUal . SHGKTPOJII/ITI)I N HCIJICKTPOJINTLI.
KaTI/IOHBI, QHUOHBI. MexaHu3m Aucconuanru BCIICCTB C pa3JIMdYHbIMU BUAaMHU
XUMHUYECKOM cBs3U. CTEIICHb AUCConuanm. CunbHbIC U clTa0bIe QJICKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y ClIOBUS IPOTEKAHUS PEaKUUii MOHHOTO 0OOMEHa, MOJIHbIE
Y COKpaIllEHHbIC HOHHBIC ypaBHEHUS peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHUMN U
COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIe
peakuuu Ha noHbI. [loHsATHE O THApPONIM3E CONEN.

XHUMHUYCCKHUH IKCIIEPUMEHT: 03HaKOMJICHUE C MOACIISAMU KPUCTALTNUSCKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAJIOB U HEMETalIoB (rpaduTa U ajiMasa),
CJIOKHBIX BEIIECTB (XJIOPHIa HATPHS ); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM pPEaKIMu OT BO3ICUCTBYS Pa3IMUHBIX (DAKTOPOB; HCCICAOBAHHE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIecca JUCCOMMAIIINH KUCIIOT,
EJI0YEH U CoJIei (BO3MOYKHO UCIIOJIb30BAaHUE BUCOMATEPHATIOB); MIPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIMX MTPU3HAKN MPOTEKAHUS PEaKIIMii HOHHOTO 0OMeHa
(oOpaszoBanue ocajka, BbIJIeJICHUE ra3a, 00pa30BaHUE BOJIbI); OMBITOB,
WJUTFOCTPUPYIONTUX TIPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI
(ropeHue, peakiuu pa3aoKeHUs, COSAUHEHHUS ); pacliO3HABAaHUE HEOPTaHUUCCKUX
BEILIECTB C TTOMOIIBIO KAUECTBCHHBIX PEAKIIMi HAa MOHBI;, PCIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HewmeTamnsl u ux COCIUHCHUA

OO6mast xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbIE
creneHu okucieHus. CtpoeHne u puandeckre CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa (B3aUMOJICHCTBUE C
MeTaJlJIaMH, HEMETAJIAMHU, 11IeJIoYaMu). XJI0poBo0opo. CosisiHasi KUCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE, TPUMEHEHHUE. J[eMCTBUE XJI0pa U XIIOPOBOAOPOIA
Ha OpraHMU3M 4eJIOBeKa. BakHenre XJIoOpuapl U UX HaX0XKIACHUE B IPUPOJIE.

O6mas xapakrepuctuka 31uemMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Ctpoenue u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTtpornHbie MOTU(PUKAIIMKA KUCIOPOIa U Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBoopo/i, cTpoeHue, GU3HIEeCKUE B XUMUYECKHE CBOWCTBA. OKCHUIBI CEPBI KaK
NPEICTAaBUTENIN KUCTIOTHBIX OKCHIOB. CepHast KUCIIOTa, (PU3HUECKHE U XUMUYECKIE
CBOMCTBA (00IIME KaK MPECTABUTENS Kilacca KUCIOT U CIeu(UIECKUe).



XHUMHUYECKUE PEAKIUH, JIEKAITUE B OCHOBE MPOMBILIJIEHHOTO CIOC00a MOTy4YEHUs
cepHoi KucJoThL. [Ipumenenue. Conu cepHOI KUCIOThI, KAYECTBEHHAs PeakUrs Ha
cynb(ar-uoH. HaxoxxaeHnue cepsl U €€ COeAMHEHUN B IPUpoIe. XUMHUECKOe
3arpsi3HEHHNE OKPYKAOIIEH Cpellbl COEAUHEHUSIMU CEPhI (KUCIOTHBIE T0XK/IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 NMPENOTBPALLECHUS.

O6mas xapaktepuctuka s3iaemMeHToB VA-Tpynnbl. OcCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHbIE CTENICHU OKUCIICHHUS.

A30T, pacpocTpaHeHue B MpUpoJe, PU3NUecKre U XUMHUECKHUE CBOICTBA.
Kpyrosopor a3ora B npupoje. AMMHUaK, ero pu3nyeckue u XMMU4eCKUe CBOMCTBA,
noytyyeHue u npuMenenue. Cojm aMMOHUS, UX (PU3NYECKUE U XUMUYECKUE
CBOMCTBa, NpuMeHeHue. KauecTBeHHas peaklys Ha HOHbl aMMOHHUS. A30THas
KHCJIOTA, €€ MoJIydeHue, GU3NYECKue 1 XUMUYECKHE CBOMCTBa (00IIMe Kak
IpeICTaBUTENA Kilacca KUCIOT U crienuduieckue). Mcnonp3oBaHne HUTPATOB U
CoJIell aMMOHHUS B KaYECTBE MUHEPAJIbHBIX y100peHui. XUMUUYECKOE 3arpsi3HEHNE
OKpY>Karollel cpeibl COeTUHEHUSAMU a30Ta (KUCIOTHBIE OKIH, 3arpsi3HEHUE
BO3/yXa, I0YBBI U BOJOEMOB).

docdop, amorponHsie Mogupukauu pocdopa, GU3NUIECKUE 1 XUMHUECKHUE
cBorictBa. Oxcua gocdopa(V) u pochopHas kucnora, Guzndeckue 1 XUMUIECKUE
CBOICTBa, mosrydeHue. Mcnonb3oBanue pochaToB B kKauecTBe MUHEPATIbHBIX
yA00pEHHUIA.

O6mas xapakrepuctuka 31aemMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYriepoa, autoTpOITHBIE MOIU(DHUKAIIAN, PACTIPOCTPAHEHHE B TIPUPOIe, (GPU3UICCKUE U
XUMUYECKre cBorcTBa. AncopOius. KpyroBopot yriaeposaa B mpupojae. OKCuabl
yriepoja, X puandeckrue u XUMUIEeCKUue CBONCTBA, ACHCTBUE HA )KUBBIE OPTaHU3MBI,
MOJIyYeHUE ¥ PUMEHEHHE. DKOJIOTHYECKUE TIPOOIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona(IV); rumnoresa rino6anbHOTO MOTEIJICHUS KIIMMATa; TapHUKOBBIN 2P (hEeKT.
VYronpHas KUCIOTa U €€ COH, UX (U3NIECKUE U XUMHUECKUE CBOMCTBA, MOTyUYeHUE U
npumeHenne. KauecTBeHHas peakius Ha kapOoHaT-uoHbIL. Mcnonb3oBanue
KapOOHATOB B OBITY, MEAUITMHE, IIPOMBIIIJICHHOCTH B CEITbCKOM X035HCTBE.

[TepBoHauanbHBIC MTOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yriepoza (MeTaH, 3TaH, dTUJIEH, alleTUJIEH, 3TaHOJI, IIIUIEPUH, YKCYCHAsI KUCIIOTA).
Hx coctaB u xumMudeckoe ctpoeHue. [loHsaTHe 0 OMOIOrMYeCKH BaXKHBIX BEIIECTBAX:
Kupax, Oenkax, yrieBojax — U UX POJIH B )KU3HU YelloBeKa. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHECHUM.



Kpemuuii, ero ¢pusnueckne u XuMHUYECKUE CBOMCTBA, MOyYeHUE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. O6mme npeactarierns o0 okcuzae kpemuus(IV) u
KpeMHHEBOU kucioTe. CUIMKATHI, UX UCIIOJIb30BAHUE B OBITY, MEUIIMHE,
MPOMBINUICHHOCTU. BajkHelne CTpOUTENbHbIE MAaTEPUANIbl: KEPAMHKA, CTEKIIO,
IIEMEHT, OCTOH, kese300eToH. [IpobiemMbl 6€30macHOT0 HCTIOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHOM KU3HHU.

XUMHUUYECKHUI SKCIEPUMEHT: U3y4YeHHE 00pa3[0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KUCIIOTHI; MPOBEJACHUE KAU€CTBEHHBIX PEAKIIUNA HA XJIOPUI-UOHBI U
HaOJI0/ICHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXkarolue (Gu3ndeckue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUHN (BO3MOXKHO UCTIOIb30BAHUE
BHJICOMATEPHUAJIOB); O3HAKOMIICHHE C 00pa3liaMu XJIOPUJOB (TaJIOr€HUIOB);
03HAKOMJIEHUE ¢ 00pa3laMu Cepbl U €€ COeAMHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMaTEPHUAJIOB); HAOJIIOJEHUE TIpoIlecca OOYTIIMBAHMS caxapa Mo J1eHCTBUEM
KOHIUECHTPUPOBAHHOW CEPHOM KUCIOThI; U3YUYCHUE XUMHUYECKUX CBOMCTB
pa30aBiIEHHON CEPHOM KHUCIOTHI, TPOBE/ICHUE KAaUeCTBEHHOW peaKkluy Ha CyJb(ar-
MOH U HaOJI0JIeHUE pU3HaKa €€ MPOTEeKaHUs; 03HAKOMJIEHHE ¢ GU3MYECKUMU
cBOMcTBaMH a30Ta, hochopa U UX COeTUHEHUN (BO3ZMOKHO UCTIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX YI0OpEHUH; MOIyYeHHE,
coOupaHue, pacro3HaBaHUE U U3yUYCHHE CBOMCTB aMMHUAaKa; MPOBEICHUE
KaueCTBEHHBIX PEaKIINii Ha MIOH aMMOHUS U ¢ocdhaT-uoH U U3yuyeHre MPU3HAKOB HX
MIPOTEKAHUS, B3aUMOJEHCTBUE KOHIEHTPUPOBAHHONW a30THOM KHCIIOTHI C MEIBIO
(BO3MO’KHO HCIIOJIB30BaHME BUACOMATEPHUAIIOB); U3yUEHUE MOJIEIeH
KPUCTAJUTMUECKUX PEIIETOK anMa3a, rpaduta, QysuiepeHa; 03HaKOMJIEHUE C
MPOIIECCOM aJCOPOILIMH PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTUBOra3a; MojydeHue, CoOupanue, pacrno3HaBaHUE U U3yUEHUE
CBOMCTB YTJIEKHCJIOTO ra3a; MpoBeJeHNE KaUeCTBEHHbBIX peaKklnii Ha KapOoHaT- U
CUJIUKAT-UOHBI U U3yUYCHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C
NPOAYKIMEN CUITMKATHON MPOMBILIJIEHHOCTH; PEIEHHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4
110 TeMe «BakHeunIe HeMeTaulbl U UX COCIUHEHUS.

MeTtanibl U UX COCIUMHCHUA

OO0m1as xapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nosoxkenus B [lepuoanueckont cucreme xumuieckux anemenToB 1. M. MenaeneeBa
U cTpoeHusi aTOMOB. CTpOeHHE METaUI0B. MeTainueckas CBsi3b U METaJUIMYeCKast
KpHUCTaJUIMYECKask peIIETKA. DIEKTPOXUMUYECKUI Psii HAPSHKEHUN METAJLIOB.
duznyueckre U XUMUIECKHUE CBOMCTBA MeTa/uIoB. OO0IIMe CIOCOOBI TTOTyYeHUS
MeTasuioB. [loHsITHE O KOPPO3UU METAILTIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI UX OT
kopposun. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHUE B
OBITY ¥ IPOMBIIIIJICHHOCTH.



[lenounble MeTalIbl: nojoxeHue B [leproanueckoil cucreMe XUMUYECKUX
anemeHToB /[. 1. MeHneneeBa; CTpOCHUE UX ATOMOB; HAXOKJICHHUE B IIPUPOJIE.
du3znyecKkre 1 XUMUYECKHE CBOMCTBA (Ha IpUMepe HAaTpus U Kainus). OKCUIbl U
TUAPOKCUJIBI HATPUSA U Kaivs. [I[puMeHeHre neI0YHbIX METANIOB U UX COEAMHEHUM.

[IlemoyHO3EMENBHBIE METAUUIBI MATHUN U KAIBLMHI: MOJIOKEHUE B [leproanueckon
cucTeMe XxuMudeckux amemMeHToB 1. . MenpaeneeBa; CTpOEHHUE UX aTOMOB;
HaXOXJEHHE B NpUpojie. PU3NUECKUE U XMMUYECKUE CBOMCTBA MAarHUS U KaJbIIUSI.
Baxneiime coequHeHus Kaablusl (OKCUI, TUIPOKCUT, COJH). KECTKOCTH BOJIBI U
CHOCOOBI €€ yCTpaHEHHUS!.

AmmromuHAN: nosiokeHue B [leproanyeckoit cucteMe XMMHYECKUX 31eMeHToB /], .
MenneineeBa; CTpOCHUE aTOMA; Hax0XAeHUE B Ipupoae. Gusnueckue 1 XuMUYECKUe
cBOicTBa amoMuHus. AMGpOTEpHBIE CBOIICTBA OKCH/IA U TUAPOKCUAA aTFOMUHUS.

Kenezo: nonoxenue B [leppuoanyeckoit cucteMe XuMHUYECKUX 3JIEMEHTOB

J1. 1. Menneneesa; CTpo€HHE aTOMA; HaXOKJICHHE B IpUpoe. PU3NUECKHE U
XUMUYECKUE CBOMCTBRA ene3a. OKCUIbI, TuIpoKcu bl U conu xkeneza(ll) u
xene3a(lll), ux cocra, cBOMCTBA U MOTYUYCHHUE.

XUMHUYECKHH SKCIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMy METaJJIOB U CIUJIAaBOB, X
(Gu3HMUEeCKUMU CBOMCTBAMU; U3yUEHUE PE3YIHTATOB KOPPO3UU METAILIOB (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), OCOOCHHOCTEHN B3aMMOJICHCTBUSI OKCH/IA
KaJIbIIUs U HATPUS C BOJOM (BO3MOKHO HCIIOIH30BaHNE BUIEOMATEPHAIIOB);
MCCJIEIOBaHNE CBOMCTB JKECTKON BOJIBI; MPOIlecca TOPSHHMSI JKeje3a B KUCIOPOIe
(BO3MOKHO HCITOIH30BAaHUE BHICOMATEPHAIIOB); TPU3HAKOB MPOTCKAHUS
Ka4eCTBCHHBIX PEaKITMi Ha MOHBI (MarHus, KaJIbIHsI, aTFOMUHNS, IMHKA, skene3a(ll) u
wenesa(lll), meau(1l)); HaGnroeHME U ONTMCAHUE TTPOLIECCOB OKPAITMBAHUS TIJIaMEHU
MOHAMU HATPHsI, KaIHsI ¥ KaIbIUs (BO3MOXKHO HCITOJIB30BAaHUE BUICOMATEPHAIIOB);
uccaenoBanre aM(pOTEPHBIX CBOWCTB TUAPOKCH 1A aTFOMUHUS M THAPOKCH A ITNHKA,
pEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxkHeHIIe MeTalIbl U X
COCIMHECHHUS .

XuUMUS 1 OKpYKarolasi cpena

Hosble matepuansl ¥ TexHOIOTHU. BeliecTBa u MmaTepualbl B TOBCEAHEBHOM KU3HU
YyenoBeKa. XUMHUS U 3I0pOBbE. be30MacHoe UCMOJIb30BAaHUE BENIECTB MU XUMUUECKHUX
peakimii B ObITy. [lepBast momMoInpb Mpu XUMHYECKUX 0KOTaX U OTPaBICHUSX.
OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTH. XUMUYECKOE 3arpsI3HEHUE OKPYIKAOLIEH
cpeasl (peaenbHas qonyctuMas koHueHntpanus semects — [1/1K). Pons xumuu B
pEeIIeHUH SKOJIOTHICCKUX ITPOOIIEM.



[IpupoaHbIe HICTOYHUKHU YTIEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), TPOTYKTHI
UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH.

XUMHYECKUMN OKCIICPUMCHT: U3YUYCHUC 06p3,3HOB MaTCpUuaJIOB (CTCKJIO, CIIJIaBbI
MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaJIBI).

MexnpeaMeTHbIE CBSA3H

PeaHI/ISaHI/I}I MCKIIPECAMCTHBIX CBSI3EH IMIpHU U3YyUYCHUH XUMHUHU B 9 knacce
OCYHICCTBIIACTCA UCPEC3 NCITOJIB30BAHNC KAK O6HII/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ,
TaK 1 HOHHTHﬁ, ABJLIOIIUXCA CUCTCMHBIMU U1 OTACJIBHBIX ITPCAMCETOB CCTCCTBCHHO-
HAaY4YHOI'O IHUKJIA. Peaﬂmaum{ MCIKIIPCAMCTHBIX CBsI3EH IIpHU U3YUYCHHUHU XUMHUHU B

9 xiracce OCYHICCTBIIACTCA UCPEC3 UCIIOJIB30BAHHC KAK 06IIII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTI/II>JI, TaK 1 HOH?ITI/IfI, ABJLIIOINUXCA CUCTCMHBIMU VI OTACJIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O TUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbBIC MMOHATHS: HAYYHBIN (akT, TUrnoTe3a, 3aK0H, TEOpus,
aHau3, CUHTE3, KiaccuUKaIus, MepUuoJuIHOCTh, HAOII0IEHUE, SKCIIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3P(HEKT, TEXHOJIOTHS,
MaTepHuabl.

®dusuka: MmaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUYECKUM 3apsi/l, TPOBOIHUKH,
MOJTYTPOBOJHUKH, IUDJICKTPUKH, POTOIJIEMEHT, BEIIECTBO, T€JIO, 00bEM, arperaTHoe
COCTOSIHUE BEIIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJTMYECKAsI PEIIETKA,
CIUIaBbl, (PU3NYECKUE BETUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTRO,
IUIaHETHI, 3BE3bI, COJIHIIE.

buonorus: gporocuntes, apixanue, buochepa, IKocucTEMa, MUHEPATILHBIE
yI00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuHepasbl, TOPHbIE TOPObI, TOJIE3HBIC
MCKOIIaeMbIE, TOTIJIMBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VYJIbTATEI

N3ydenune xumuu B 8-9 Kiacce HarpaBJICHO HA IOCTUKEHUE 00yJarOITUMHUCS
JUYHOCTHBIX, METAPEAMETHBIX U NMPEIMETHBIX PE3YILTATOB OCBOCHUS YU€OHOTO
npeaMerTa.

JIMHHOCTHBIE PE3VJIBTATBI

JINYHOCTHBIE PE3YIbTAaThl OCBOCHHA IIPOIrpaMMbl OCHOBHOT'O O6HIGI‘O O6paBOBaHI/I$[
JOCTHUT'AOTCA B XOAC 06y‘{€HI/I$I XHMMHUH B €AUHCTBC y‘le6HOI>’I 1 BOCIIMTATEIbHOU



ACATCIBHOCTHU OpFaHI/ISaHI/II/I B COOTBCTCTBUH C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
CONUOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBCHHBIMH HCHHOCTAMU, IPUHATHIMHA B
O6IHGCTB6 IpaBujiaM 1 HOpMaMH IMOBCACHUA U CHOCO6CTB}’IOT nmponeccam
CaMOIIO3HaHUA, CaMOPAa3BUTHA U COONAIN3allun 06yqa10mux0ﬂ.

JIMYHOCTHBIC PE3YJIbTAThl OTPAKAKOT C(bOpMI/IpOBaHHOCTB, B TOM 4YHUCJIC B HaCTH.
HanHOTquCKOFO BOCIIUTAaHUA

1) IEeHHOCTHOTO OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U
HAyYHOMY HACIlIeJIuI0, TOHUMAaHUs 3HAUCHUS XUMUYECKON HAYKHU B KU3HU
COBPEMEHHOT0 O0IIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(POpMaIen o
NEPENOBBIX JTOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

['paxxpaHCKOro BOCIIUTAHUSA

2) mpeCTaBICHMSI O COLMAIbHBIX HOPMAaX U MpaBUiIaxX MEXINYHOCTHBIX OTHOILIEHUI
B KOJJIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIE0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX JESITEIbHOCTH;
TOTOBHOCTHU K Pa3HOOOpa3HON COBMECTHOM JI€ATEIbHOCTH MPHU BBIMOJIHEHUN
y4eOHBIX, TI03HABATENIbHBIX 33/a4, BHIIIOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB,
CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIIEHUS K B3aMMOTNIOHUMAHHIO U B3aMMOIIOMOIIIH
B IIPOLIECCE ATOM yueOHOU AesATeNbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE NMOBEACHUE U
ITOCTYNIKM CBOMX TOBAPHILEN C MO3ULIMNA HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM
OCO3HAaHHUSI MOCJIEICTBUM MTOCTYNKOB;

HGHHOCTI/I HAaY4YHOI'O ITIO3HAHHA

3) MHPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE U XUMUYECKON PEaKIInH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHA U COCTABJISIFOIIINX
OCHOBY JIJIS IOHUMAaHUs CYITHOCTH HAyYHOU KapTUHBI MUpPA; IPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

4) no3HaBaTENbHBIX MOTUBOB, HAITPABJICHHBIX HA MOJYYE€HHUE HOBBIX 3HAHUH 11O
XUMHH, HEOOXOIUMBIX ISl OOBSICHEHUS HAOJII01aeMBIX MPOIECCOB U SBICHUM;

5) no3HaBarenbHON, MHPOPMALIMOHHON U YNTATEIBCKON KYJIbTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIbHON pabOThI ¢ yUeOHBIMHU TEKCTAMHU, CIIPABOYHOM
JUTEPATypPOH, JOCTYMHBIMU TEXHUUECKUMH CPEACTBAMH UH(DOPMALIMOHHBIX
TEXHOJIOTHI;



6) naTEpEeca K OOYYCHHIO U TIO3HAHUIO, JTF0O03HATEIPHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUIO, MPOSKTHON U UCCIIE0BATENLCKOM I€ATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIIPABJICHHOCTH U YPOBHS O0YUYEHUS B JaTbHEHUIIIEM;

dopMupoBaHUs KyJIbTYPhI 3J0POBbS

7) 0cO3HaHUS IEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3/I0OPOBBIN 00pa3 ’KU3HU, OCO3HAHMSI TOCIECTBUN U HETIPUSATHUS
BpPEIHBIX IPUBBIUEK (YIOTPEOICHHS AJIKOTOJIsI, HAPKOTUKOB, KypEHHS),
HEOOXOAMMOCTH COOJTIOICHUSI TIPABIIT OE30MTACHOCTH MPU OOpAICHUH C
XUMHYECKUMHU BEIIECTBAMH B OBITY M pEaNbHOM JKU3HH,

TpyoBoro BocnuTaHus

8) nHTepeca K MpakTUUECKOMY U3y4YeHUI0 npodeccuit u Tpyaa pa3iiuHoOro poja,
YBOXKECHHE K TPYAY U pe3yJbTaTaM TPYJA0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS MTPEMETHBIX 3HAHUI IO XUMHUH, OCO3HAHHOTO BHIOOPA
WHJIUBUAYTBHOU TPACKTOPUH MPOJOJKEHUST 00pa30BaHUsl C YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
YCHENIHON MPO(ECCHOHAIBEHOMN JAESITEIIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUM;
TOTOBHOCTH aJalTHPOBATHCS B MPOheCCUOHATBHOM CpEJIe;

DKOJOTHYECKOTO BOCIIUTAHUA

9) PKOJOTUYECKH 11€JIECO00Pa3HOT0 OTHOIICHHS K TPUPOE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUS IIEHHOCTH 3JJ0POBOTO M 0€301aCHOTO
o0Opa3a »U3HH, OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS MPABHIT O€30MTaCHOTO
MOBEACHUS TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIINX
310POBBIO U KWU3HHU JIKOJICH;

10) cnocoGHOCTH MPUMEHATH 3HAHUS, TIOJTy4aeMble TPU U3yYEHUH XUMUU, JJIs
pelLIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPELIOH, ITOBBILLIEHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, 0CO3HAHUS II100aJIbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U MyTeH UX PEeIIeHUs OCPEACTBOM METOJIOB XUMUHU;

11) 3K0I0rM4ecKOro MbIIEHUS, YMEHHS PyKOBOJACTBOBATHCS UM B ITIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIUAJIBHON IIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B coctaBe meTanpenMeTHBIX pe3yIbTaTOB BBILACISAIOT 3HAYMMbIE I (YOPMUPOBAHHUS
MUPOBO33pEHUs OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PaKT,
CUCTEMAa, IPOLECC, SKCIIEPUMEHT U JP.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-



Hay4YHBIX YYEOHBIX MMPEIMETAX U MO3BOJISIIOT Ha OCHOBE 3HAHUW U3 ITUX MPEAMETOB
(dbopMHpPOBATH MIPEACTABICHHUE O IICJIOCTHON HAYYHOW KapTHUHE MHUpPA, U
YHUBEpCaIbHbIC YUeOHbIE TeUCTBUS (TI03HABATEIbHBIC, KOMMYHHUKATHBHBIC,
PETYISTUBHBIE), KOTOPBIE 00ecTeunBaroT (hOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

MGTaHpe,Z[MeTHI)Ie PE3YIIbTATBI OCBOCHUA 06p330BaT€JIBHOﬁ IIPpOrpaMMBI 110 XUMHHU
OTpaXaroT OBJIAACHNUC YHUBCPCAJIIbHBIMHU ITO3HABATCIIbHBIMU I[CﬁCTBHHMH, B TOM
YUCJIcEC:

ba30BbIMHU JIOTHYECKUMU TEUCTBUIMHA

1) yMeHHneM UCIoIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHUS IIPU OCBOCHUU 3HAHUM:
PACKpBIBaTh CMBICII XUMUYECKUX MOHATHN (BBIAEISATh UX XapaKTEPHbIC IPU3HAKH,
yCTaHaBIMBATh B3aUMOCBS3b C JPYTMMH MOHITHIMHU ), UCIIOIb30BaTh MOHATHUS AJIs
00BACHEHHSI OTAENIbHBIX (PAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS U KPUTEPUH IS
KJIACCU(PUKAINN XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIMii; yCTaHABIMBATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY 0ObEKTaMU U3YUYEHUS; CTPOUTD JJOTUYECKUE
paccyxJieHus (MHIYKTUBHBIE, I€TyKTUBHbIE, 10 aHAJIOTUH ); A€JIaTh BHIBOJBI U
3aKIIFOYCHMS;

2) yMeHHEM MTPUMEHSATD B MPOIIECCE MO3HAHUS TOHATHS (TIPEIMETHBIE U
MeTaIpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBBIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI DJIEMEHTA), XuMU4ueckas (popMyia u ypaBHEHHE
XUMUYECKOUN peaKkiuu — MPH PEIICHUN YueOHO-TI03HABATEIbHbIX 3aJ1a4; C YUETOM
ATUX MOJCJIBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIIECTBEHHbIE
MPU3HAKKU U3YYaEMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUil;
BBISIBJISITH OOI1IM€ 3aKOHOMEPHOCTHU, IPUYUHHO-CJICCTBEHHBIEC CBSI3U U
MIPOTUBOPEYMS B U3yUaEMbIX MPOIIECCAX U SBJIICHUSX; TIPEAJIaraTb KpUTEPUU JJIsI
BBISIBJICHUS ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA; CAMOCTOSITEILHO BEIOUPATH
croco0 perieHus y4eOHOM 3aa4uu (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOAXOISIINN ¢ YIETOM CAMOCTOSITEIbHO BBIICIICHHBIX
KPUTEPUEB);

bazoBriMH ncciienoBaTeILCKUMHA IEUCTBUAMU

3) YMCHHUECM HCIIOJB30BATH MMOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA
IIO3HAaHM:, a TaAaKXKEC B KA4YCCTBC OCHOBBI JJIA (I)OpMI/IpOBaHI/IH T'HIIOTC3BbI I10 IIPOBCPKC
IIPaBUJIBbHOCTH BBICKA3bIBACMBIX CY)KHCHHﬁ;

4) npuoOpeTeHune onbITa Mo MIAHUPOBAHUIO, OPTAHU3AIMH U MIPOBEICHUIO
YYEHMUYECKHUX SKCIIEPUMEHTOB: YMEHHE HAa0II0AaTh 32 X0JJ0M MpoIecca,



CaMOCTOSITEJIBHO ITPOrHO3UPOBATh €T0 Pe3yibTaT, (pOpMyIHpOBaTh 0O0OIEHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIIATH OTUET O
MpoJIeJIaHHOM padoTe;

Pa6oroit ¢ undopmanmeit

5) ymeHueM BeIOMpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS, TOIyYaeMyIO U3 Pa3HbIX HICTOYHUKOB
(Hay4YHO-TIOIYJISIpHAS IUTEPATypa XUMHYECKOTO COAEP/KAaHUsI, CIIPABOYHBIE ITOCOOU,
pecypcbl IHTepHETa); KpUTUYECKH OLIEHUBATH IPOTUBOPEUYNBYIO U HEJJOCTOBEPHYIO
MH(}OpMAIHIO;

6) yMEHUEM IPUMEHAThH PA3IMYHbIE METOIbI U 3aIIPOCHI PU MOUCKE U 0TOOpe
MH(POPMAIIUU U COOTBETCTBYIOUINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIITOJIHEHUS
y4eOHBIX U [M03HABATENbHBIX 3a/1a4 ONPEIEeIEHHOTO TUIA; TPUOOPETEHUE OTIbITa B
00J1aCTH UCIIOJIb30BaHMsI THPOPMALIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BEIOMPATh ONTUMAIBHYIO OpMY Mpe/ICTaBIECHUS HH(POpMALUU U
WJUTIOCTPUPOBATH PEIIaeMbl€ 33/1a4i HECIOKHBIMH CXEMaMH, TUarpaMMamH,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSMU;

7) yMEHHEM UCTIOJIb30BaTh M AaHAJIU3UPOBATH B MPOIIECCE YUSOHOU U
UCCJIeI0BATEIBCKON JAEATEILHOCTH UH(POPMAITHIO O BIUSHUU MTPOMBIIIUICHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEIBL;

YHI/IBepcaHBHBIMI/I KOMMYHHUKAaTUBHBIMHA I[@IZCTBHS[MPI

8) yMeH#eM 3a71aBaTh BOMPOCHI (B XOJ€ IUaIora U/Uiu AUCKYCCUH) MO CYIIIECTBY
o0cyX1aeMoii TeMbl, POPMYJIMPOBATH CBOU TIPEJIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a/1a4u;

9) npuobpeTeHne OnbITa MPE3CHTALUN PE3YIHTATOB BBHITOJIHEHUS XUMUYECKOTO
AKCcTiepuMeHTa (J1abopaTopHOro OMbITa, TA00PATOPHOM pabOTHI O HUCCIIEJOBAHUIO
CBOWMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

10) 3auHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIbHON U
MCCIIEI0OBATEbCKOU EATEILHOCTH MPU PEIICHUH BOSHUKAIOIIMX MTPOOJIEM Ha OCHOBE
y4€Ta 00IIHUX UHTEPECOB U COTIIACOBAHUS MO3ULIUNA (00CYXKAeHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbD», KOOPIUHAIUS COBMECTHBIX JICHCTBUMN, OTIPECIICHHIE
KPUTEPHUEB TI0 OIIEHKE Ka4eCTBA BHITIOJTHEHHOW pabOTHI U 1Ip.);

yHI/IBepCElJ'IBHI)IMI/I PEryJIATHBHBIMUA I[eﬁCTBHHMH



11) ymMeHueM caMOCTOSITENTFHO ONPECINIATh LENH AeSITEIbHOCTH, TUTAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOUpaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI PEeIICHUS yUeOHBIX U
MO3HABATENbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WU KOPPEKTUPOBATH
IIPEUI0KEHHBIA AITOPUTM JIEVUCTBUN IPU BBINIOJIHEHUH 33JaHUN C YYETOM
IOJIyYEHUS] HOBBIX 3HAHUM 00 M3y4aeMbIX 0OBEKTAaX — BEIIECTBAX U PEAKLIUAX;
OLIEHHMBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asBJICHHON LEIIH;

12) yMmeHHneM UCIOJIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, MPE/IJIaracMbIe B YCIOBUU
3aJaHUM.

INPEAMETHDBIE PE3VYJIbTATEI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHUIO 0053aTEIbHOTO COIEPKAHUS,
YCTaHOBJICHHOT'O JJAHHOM MPUMEPHOU pabouel mporpaMMoit, BBIJEISIIOT: OCBOCHHBIC
00y4aroIMMUCS HaAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM, crieliuduuecKue
TUTSL TPEAMETHOM 00J1acTh « XUMUS», BUJIBI IESITEILHOCTH IO TOJYYEHUIO HOBOTO
3HaHUs, €r0 UHTEPIPETAIUU, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3JIMUHBIX
y4eOHBIX U HOBBIX CUTYaIUsIX.

[IpeameTHbIC pE3ybTATHl OTPAKAIOT CHOPMUPOBAHHOCTD Y OOYHAFOIITUXCSI
CIEAYIOIIMNX YMEHUM:

8 KIIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMHYCCKHX TIOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN JIEMEHT, POCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS
¥ HEOJIHOPOJIHAS ), BAJICHTHOCTb, OTHOCUTEJIbHASL aTOMHAsI U MOJIEKYJISIpHAsi Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs: Macca, MaccoBasi J10Ji1 XUMHUECKOTO
AJIEMEHTA B COETUHEHUH, MOJIAPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUUYECKas peaKIfus,
KJIacCU(UKAIUS PEaKIHA: PEaKIIuu COSIMHECHHS, PEAKIIUN PA3TIOKEHUS, PEAKIHH
3aMeIleHNs, peaklui 0OMEeHa, 9K30- U YHIOTEPMUIECCKUE PEAKIIUU; TETUIOBOM

3 deKT peakuu; siAPo aToma, AIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaIb,
paanyc atoMa, XHMUIecKas CBsI3b, TIOJISIpHAsI U HEMOJISIPHAsi KOBAJICHTHAS CBSI3b,
MOHHAs CBSA3b, HOH, KATHOH, aHHOH, PACTBOP, MaccoBas JI0JIsl BeiecTBa (IIpOIeHTHAsI
KOHIIEHTpAaIMsl) B paCTBOPE;

2) WILIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHIHA (CM. I1. 1) 1
MIPUMEHSTH ATH MOHATHUS MPU OMTMCAHUHU BEIIECTB U UX IIPEBPAIICHHUI;

3) HCIOJB30BaTh XMMUYECKYIO CUMBOJIMKY JUIsS COCTaBJICHUS ()OPMYJI BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;



4) ompenensTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTCIICHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX; TPUHAIJIEKHOCTh BELIECTB K
onpenenéHHOMY KJlaccy COeTUHEHH 1Mo popMyJiaM; BUJ XUMHUYECKOU CBA3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

5) packpsiBaTh cMbici [leproaudeckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATH MIOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB OT UX NOJIOkeHUA B [lepnonndeckoit cucreme; 3aKOHOB COXPaHEHHUS
MAaCChI BEIIECTB, IIOCTOSTHCTBA COCTABA, AaTOMHO-MOJIEKYJISIPHOTO YUYEHMS, 3aKOHA
ABorajipo; ONMChHIBaTh U XapaKkTepru3oBaTh TadauuHyto Gpopmy Ilepuoandeckoit
CHUCTEMbl XUMUUECKHUX IJIEMEHTOB: Pa3JiMuaTh MOHITHUS «TJIaBHas noarpymmna (A-
rpynmna)» u «nodounas noarpynna (b-rpymnmna)», massie 1 00JbIINE TEPUOBL;
COOTHOCHUTH 0003HAUYEHUS, KOTOPhIC UMEIOTCs B Tabnuie «llepuoanueckas cuctema
XUMHUYECKUX 351eMeHTOB /I, 1. MenaeneeBa) ¢ UMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l AApa, 001Iee YUCIO0
AJIEKTPOHOB U PaCHpeeTICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

6) KIaccUpHUIMPOBATh XUMUYCCKUE HIEMECHTHI; HCOPTraHUYECKUE BEIICCTBA,;
XUMHUYECKUE peakuu (110 YUCITY U COCTaBY YUACTBYIOUIMX B PEAKIIMH BEIIECTB, 110
TEMI10BOMY 3P (DEKTY);

7) xapakTepu30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA BEIICCTB
PAa3IMYHBIX KJIACCOB, TOATBEPKAAS ONMCAHUE PUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

8) mporHo3MpOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa; BO3MOYKHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX
YCIIOBHSIX;

9) BBIYKCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIIIECTB;
MacCOBYIO JIOJIF0 XUMHUYECKOTO dJIeMEHTa 0 (popMyJie COeTMHEHHS; MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKIUu;

10) nprMEHSTh OCHOBHBIE OIIEPAIIMK MBICIUTEIIBHON JACITeIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIIEHHE, CUCTEMATHU3AINIO, KJIacCU(DPUKAIIHIO, BHISIBICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3CH — JUIT M3YUYEHUST CBOMCTB BEIISCTB U XUMUYCCKUX
peaKIMii; €CTECTBEHHO-HAyYHBIC METOBI TO3HAHUS — HAOJI0IeHNEe, U3MEPCHHUE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peabHbII U MBICIICHHBIN);

11) crieaoBaTh MpaBUIaM MOJIB30BAHUS XUMHUYECKOH MOCYI0H 1 J1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM OOpAILEHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIUSIMU IO BBIMOJTHEHHIO J1a00PATOPHBIX XMMUYECKUX OMBITOB 11O
MOJIyYeHHUIO M COOMpPaHUIo ra3000pa3HbIX BEMIECTB (BOJIOPOA U KUCIOPOa),



IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO
BEILIECTBA; INTAHUPOBATh U MPOBOAUTH XUMUUYECKHUE SKCIIEPUMEHTHI 110
pPacno3HaBAHHUIO PACTBOPOB IIEJIOYEH U KHCIIOT C IOMOIIbIO HHAUKATOPOB (JJAKMYC,
dbenondTanenH, METUIOPAHXK U JIp.).

9 KIIACC

1) packpbIBaTh CMBICT OCHOBHBIX XHMHUUYCCKUX IMOHATHI: XUMUYCCKHUI 3JICMEHT,
aToOM, MOJIEKYJia, HOH, KATUOH, aHUOH, IPOCTOE BEILIECTBO, CIIOAKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl PEaKIIUs,
XUMUYECKas CB3b, TEIIOBOU d(PPEKT peakiiuu, MoJib, MOJISIPHBIN 00BEM, PacTBOD;
AIEKTPOIUTHI, HEIJIEKTPOIUTHI, JICKTPOJIUTUYECKAS TUCCOLUALINS, PEAKIIUU HIOHHOTO
oOMeHa, KaTaJiu3aTop, XMMHUUECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIE
PEAKLINH, OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC PEAKIIMU, OKUCITUTEND,
BOCCTAHOBUTEIb, OKUCIICHHNE U BOCCTAHOBJICHUE, AJUIOTPONHS, aM(POTEpHOCTb,
XUMHYECKas CBSA3b (KOBaJEHTHAs, HOHHAS, METAJUTMYECKas ), KpUCTaINUecKas
peIIETKA, KOPPO3U METAIIIIOB, CILIABBI; CKOPOCTh XUMUYECKOU peaKIvu, IPEaeIbHO
nonyctumas konnentpanus (I1JIK) Bemectna;

2) WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATHHA (CM. I1. 1) 1
NPUMEHATH 3TU MOHATUA MPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

3) HCIOJB30BaTh XMMUYECKYIO CUMBOJIMKY JUIsS COCTaBJICHUS (DOPMYJT BELICCTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

4) ompenensaTh BAJCHTHOCTh U CTEIICHb OKUCICHHS XUMUYECKHX DJICMECHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAIICKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIACCY COEIMHEHMI M0 (popMyJiaM; BU XUMUYECKON CBSI3U (KOBaJEHTHAsI, HOHHAS,
METAJUINYECKAs) B HEOPTaHMYECKUX COEAMHEHUX; 3apsi/] MOHA IO XUMUYECKON
dbopmyIie; xapakTep cpelibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX COCTUHEHHM, THTT
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

5) packpsiBaTh cMbici [Teproaudeckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBAThH €r0 MOHUMAaHHUE: OMKUCHIBATH U XapaKTEPU30BATH TAOJIUYHYIO
dopmy Ilepronnyeckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHITHUS
«riaBHas noArpynna (A-rpymnmna)» u «nodouynas noarpymnmna (b-rpymmna)y, Mainelie u
00JIbIIME TePUObl; COOTHOCUTH 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B IEPUOINYECKOM
TabJIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps[ s/pa, 00Ilee YHCIIO JIEKTPOHOB U paclpeesieHUue X Mo
AJIEKTPOHHBIM CJIOSIM); OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
3JIEMEHTOB M UX COEIMHEHUH B MPEENIaxX MajblX NEPUOJOB U TJIABHBIX MOATPYII C
YUYETOM CTPOECHUS UX ATOMOB;



6) kmaccuuUIMPOBATH XUMHUECKUE JIEMEHTBI, HEOPTAaHUIECKUE BEIIECTRA,;
XUMHUYECKUE Peakuuu (110 YUCITY U COCTABY YUACTBYIOUIMX B PEAKIIMH BEIIECTB, 110
TerIoBoMy 3((PEeKTy, M0 U3MEHEHHUIO CTENEHEW OKUCTICHHSI XUMUYECKIX JIEMEHTOB);

7) xapakTepu3oBaTh (OMUCHIBATh) OOIIUE U CIICU(UICCKUE XUMUYCCKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, OITBEPK/Iasi OMMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
Y HOHHBIX YPAaBHEHUI COOTBETCTBYIONIUX XUMHUECKHUX PEaKIIHIA;

8) cocTaBnsATh ypaBHEHUS ICKTPOIUTHUECKON JUCCOIMAIINN KUCIIOT, MIEI0YeH U
COJICH; TIOJHBIE M COKpAIIEHHbIC YPaBHEHHSI pEaKllMii HOHHOTO OOMEHa; YpaBHEHHUSI
peaKuui, MOATBEPKAAIOIINX CYyIIECTBOBAHUE TEHETUUECKON CBSI3H MEXKITY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

9) PACKpPBIBATh CYIIHOCTb OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
IMOCPCACTBOM COCTABJIICHHA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;

10) mporHo3upoBaTh CBOKWCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

11) BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MacChl BELICCTB;
MaCCOBYIO JIOJF0 XUMUYECKOTO AJIEMEHTa 10 (OpMYyJie COCTUHEHHUS; MACCOBYIO JTOJTIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKIuu;

12) cnenoBaTh MpaBUIaM MOJIb30BAHHUS XUMUYCCKOM MOCYIO0N U JIAOOPATOPHBIM
o0opyI0BaHUEM, a TAKKE TIPaBUIIAM OOpAIlIEeHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU TIO BBITTOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB 11O
MOJIyYSHHIO M COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

13) mpOBOAMTH PEaKIUH, MOATBEPKTAIOIINE KAUYSCTBCHHBIN COCTaB Pa3IMYHBIX
BEILIECTB: PAaCMO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMUI-, HOJUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI aMMOHUSI M HOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIIECTB;

14) npuMeHSITh OCHOBHBIE OIEPAIIMK MBICIUTEIBHOMN AEITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alIUIO, BBISIBIICHHE PUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJISI U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN;
€CTEeCTBEHHO-HAyYHbIC METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPECHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (pEabHbI U MBICICHHBIN).



TemaTnueckoe mIaHUpPoOBaHue yueOHOro marepuana 8 kinacc(3 yaca B HeleJI10

HazBaHue raBbl KommuectBo | [Ipaktuyeckue | KoHTpompHBIC

Ne 4acoB paboThI paboThI

TJIABEI

1 Bgenenue. 7 1 1
[TepBoHavabHBIC
XUMHUYECKUE TTOHSITHSL.

2 ATOMBI XUMHYECKHUX 12 1
DJIIEMEHTOB

3 IIpocTeic BemecTBa 9 1

4 Coenunenus 17 1 1
XUMHYECKUX JIEMEHTOB

5 N3menenns npuxossmue | 16 3 1
C BEIICCTBAMH.

6 PactBopenue. PactBopsr. | 31 4 1
CBOMCTBO pacTBOPOB
DJICKTPOJUTOB

7 [TopTpetHas ranepes 6
BEJIMKUX XUMHUKOB

8 HUrorosas koutposnbHas |1 1
pabora

9 OKCKypcuu 3

10 Htoro 102 9 6

TemaTnuyeckoe IIAHKPOBaHKE Y4eOHOI0 MaTepuaJja 9 kiacc (2 yac B HelleJI10)

Ha3Banue riaBbl KomnuectBo | [IpakTrdeckue | KoHTpoabHBIC
No 4acoB paboThI paboThI
TJIaBbI
1 1 TToBTOpEHUE N 3)
o0oO01IeHne
CBEJICHUI IO Kypcy 8
KJ1acca.
2 Xumnueckue peakiuu B | 10 1 1
pacTBopax
3 3. Hemeramisl u ux 26 3 1
coequHenus 26 3,.4,5 1
4 Mertamibl U ux 17 2 1

coenuHenusa 17 6,7 1




XUMUS U OKpYKaromast
cpena 2

O0oO1IeHne 3HaHMH 110
XUMUHA

3a KypC OCHOBHOM
IIKOJIBI.

[ToaroroBka k (OI'9)
OcHOBHOMY
rOCyIapCTBCHHOMY
AK3aMEHY

81

Hroro 68 6 4

68

KanennapHo teMatnyeckoe mianupoBanne Xumus 8 kiace (3 yaca B Hegeno). 102y

Ne Tema ypoka Konwny | Jata | datano DJIeKTPOH
n/n ecTBo | no dakty HbIE
YacoB | NnaHy uupposbie
oOpa3oBar
eJIbHbIE
pecypchbl
[Tpeamet xumuu. Posib
1 XMMHH B )KH3HHU YEIOBEKa. 1
Tena u BemecTBa
5 Ponp xuMuu B )KU3HU 1
yenoBeka. Tena u BemecTna
3 ITousiTue o MmeTogax 1
MO3HAHUS B XHUMHUHU
IIpakTuuyeckas padbora Ne 1
«IIpaBuna paboThI B
4-5 7a00paTopuu U MPUEMBI 2

oOparieHus ¢ 1a00paTOPHBIM
000pyI0OBaHUEM)




YucTrIe BELIECTBA U CMECH.
CrniocoOsI pazaeneHus
cMmecen

buommorek
a [IOK

IIpakTnueckas padora Ne 2
«Pasnenenue cmecel (Ha
MIPUMEPE OUUCTKHU
MTOBAPEHHOMN COJIM)»

ATOMBI U MOJICKYJIbI

buommorek
a [IOK

10

11

XHUMHUYECKHE DIIEMEHTEL.
3HaKu (CUMBOJIBI)
XHMHYECKHUX JJIEMEHTOB

[IpocThie U CIIOXKHBIE
BEILIECTBA
ATOMHO-MOJIEKYJISIPHOE
y4YeHHe

buommorek
a [IOK

13

3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB. XUMHUYECKAs
dbopmyna. BaneHTHOCTD
aTOMOB XMMHUYECKHUX
3JICMEHTOB

bub6anote
ka [JOK
https://m.e
ds00.ru/00
adb6b6

15

16

OTHOCUTENBHAS aTOMHAs
Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca.
Pemenue 3amau u
YIIPaKHEHUU

MaccosBast o
XUMHYECKOTO JJIEMEHTA B
COCIUHEHUU

17

KomxnuecTBo BemniecTna.
Mous. Mossipras macca

18

KomxnuecTBo BeniecTna.
Mous. Mossipras macca
Pemenue 3agau u
YIPAKHEHUN



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

Ddu3NYECKNe U XUMUYCCKHUE

19 SIBJICHUS. XAMHWYeCKas
peakuus
20 [Ipu3Haku 1 yciaoBus
5 2_ MPOTEKAHUSI XUMHUYECKUX
peakuuii
93 3aKOH COXpAaHEHUs] MacChl BrHGIOTeK
24 BEIIECTB. XNUMHUYECKHUE 2 LIOK
ypaBHEHHUS
o5 XUMUYECKUE YPABHEHUS.
5 6- CocTtaBiieHUE U PELICHUE
YPaBHECHUM.
Beruucienust KOJIM4EeCTBa,
27- MAacCCHI BEIIIeCTBA I10
28 YPABHEHUSM XUMUYECKUX
peakuuin
Knaccuduxanus
29 XAMHYECKUX PEAKIINHI
(coenuHeHUs1, pa3oKeHUs,
3aMelnieHus, 0OMeHa)
Knaccudukanys XuMHIeCcKUX
30 peaKuuil COeTUHEHNS,
Knaccuduxanuys XuMrU4ecKux
31 peaKUMi pa3yIoKEHHUS,
Kiaccudukanys XUMHIeCKUX
32 peakiuii ooMeHa
M. B. JIoMoHOCOB — bubmmore
N ka [JOK
33 YUYEHBIN-3HITUKIIONETUCT. httns://m.e
O06006meHne u AHps./AN.£
. dso0.ru/00
CHCTeMaTHU3aIus 3HAHUM 2db6b6
Konrpoasnas padora Nel
34 o teme «BerecTBa u

XUMHUUYCCKUC PCAKLIUN



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

35

36

37

38

39

Bo3ayx — cmech ra3os.
Cocras Bo3ayxa. Kucinopon
— 3JIEMEHT U IIPOCTOC
BemiecTBso. O30H

du3nvecKre U XUMHIECKUE
CBOMCTBA KHCIIOPO/Ia
(peakuuu OKUCIICHUS,
ropenue). [Tonstue 06
OKCHIaX

CriocoObl oJTy4eHHUsI
KHCJIOPOJa B J1abopaTopuu 1
IPOMBIIIICHHOCTH.
[Ipumenenue kucnopoaa

TemnoBoit addexT
XUMHUYECKOUN peaKiiuni,
MOHSITHE O
TEPMOXUMUYECKOM
YpaBHEHUH, 3K30- U
DHAOTEPMUYCCKUX PEAKITUIX

TemnnoBoit addexT
XAMHUYECKOU PEaKIINH,
MTOHSITHE O
TEPMOXUMUYECKOM
YPaBHEHUH, K30~ U
SHJIOTEPMHUYECKUX PEAKIUIX

40-
41

Tomnuo (HeQTh, yroiyb u
MeTaH). 3arpsi3HeHne
BO3]lyXa, CIIOCOOBI €ro
peIOTBpPAICHUS

42

IIpakTnueckas padora Ne 3
1o teme «llonyuenue u
coOupaHue KUCIopoaa,
V3y4YE€HUE €r0 CBOMCTB)

43

Bonopox — s5ieMeHT u
MIPOCTOE BEMIECTBO.
Haxoxxnenue B npupojie




44

CriocoObl oJTy4YeHuUsI
BOJIOpPOJIa B TaOOpaTOpuu 1
MPOMBIIIIEHHOCTH.

45

Du3NYEeCKUe U XUMUUECKUE
CBOICTBa BOAOPO/IA.
[Ipumenenue Bogopoaa

46

IIpakTu4yeckas padora Ne 4
o teMe «llonmyuenne n
cobupanue BoAopoa,
U3YUYEHUE €TO CBOUCTBY

47

48

MoutsipHbIil 00BEM Tra30B.
3akoH ABorazpo

Boruncnenust o0bEma,
KOJIMYECTBA BEIIECTBA ra3a
10 €T0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIN
00BbEMY

49

Brruncienuss 00bEMOB ra3oB
10 YPaBHCHUIO PEaKITUU Ha
OCHOBE 3aKOHa

00BEMHBIX OTHOIIIEHUH I'a30B

50

o1

dusnyeckre U XUMHUYECKUE
CBOMCTBA BOJIBI

Cocras ocHoBauuii. [lonsarue
00 WHMKATOpax

52

53

Bopna xak pactBoputens.
Hacepimennere u
HEHACBIIEHHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIEeCTBa B
pacTBope

IIpakTnueckas padora Ne S
1o teme «lIpurorosnenue
PACTBOPOB C OINPEACIEHHON
MAaCCOBOU JIOJIEN
PACTBOPEHHOTO BEIIECTBA




Konrpoabnas padora Ne2

54 o Teme «Kucnopo.
Bonopoa. Boxa»
bubamorek
Oxcuapl: cocTas, a [IOK
55 KJIaCCU(pHUKAIHS, https://m.ed
HOMEHKJIaTypa s00.ru/00ad
b7e2
[Tomy4yeHue m XUMHYECKHE
56 CBOMCTBA KHUCIIOTHBIX,
OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB
bubmmotek
OcHOBaHHUs: COCTaB, a [IOK
57 KJ1accu(HKaIus, https://m.ed
HOMEHKJIaTypa s00.ru/00ad
b7e2
58 [Tomy4yeHne U XUMHAYECKHE
CBOMCTBA OCHOBaHHI
bubmmoTtek
59- Kucnotsl: cocTas, a [IOK
60 KJ1accu(HKaIus, https://m.ed
HOMEHKJIaTypa s00.ru/00ad
b7e2
61 [Tomy4yeHue m XUMHYECKHE
CBOMCTBA KHCIIOT
bubmmorek
Comnu (cpennHue):
a [1IOK
62- HOMEHKJIaTypa, CIIOCOOBI httns://m.ed
63 MOJTyYEHUSs, XUMUYECKHUE HERS.1IM.EC
CBOMCTBA s00.1u/00ad
b7e2
IpakTnueckas padora Ne bubiote
6. Pemenne ka OK
o4 AKCTIIEPUMEHTAJILHBIX 3a1a4 hitps://m.e
dso0.ru/00

1o TeMe «OCHOBHBIE KJIaCChI

adb7e2



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

HCOPTraHUYCCKHUX

COEIMHEHUI
bubmmorek
65- ['eneTnyeckas CBI3b MEXKIY a [IOK
66 KJIaCCaMH HEOPraHUYEeCKUX https://m.ed
COCUHCHHIA s00.ru/00ad
b7e2
67 O06006meHNe 1
CHCTEMaTH3aIlus 3HAHHI
KounrpouabHas padora Ne3
68 1o TeMe "OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX
coeqnHeHn"
[IepBbI€ TONBITKH bubmuote
KJIacCU(PUKAIUU XUMUYECKUX ka [{IOK
69 siieMeHToB. [ToHsATHE O https://m.e
TPyIIax CXOIHBIX dsoo0.ru/00
9JIEMEHTOB adb6b6
[Tepunoanuueckuii 3aKOH U bubmmore
[Tepuoanueckas cucrema ka OK
70 https://m.e
XUMHYECKHUX 3JIeMEHTOB /1.
N. MenneneeBa ds00.0u/00
adb6b6
71 [Iepnonsl, rpymnmnsl,
MOATPYIIIIbI
72- Crpoenue atomoB. CocTaB
73 aTOMHBIX siep. 30Tomnsl
CrpoeHne 2eKTPOHHBIX bubamore
ka [JOK
74- 000J104€K aTOMOB AJIEMEHTOB hittps://m.e
75 [Teproanueckoii cucremsl /1. HILEE-HLE
H. Meungeneena ds00.1u/00
adb6b6
76- XapakTepucTrka bubnuote
77 XHMHYECKOTO 3JIEMEHTA I10 ka [JOK

€Tro IIOJIOKCHUIO B

https://m.e
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[Tepuoanueckon cucreme /1.

dsoo.ru/00

U. Meunneneesa adb6b6
3nauenue [lepuoauyeckoro bubmuote
3aKOHAa JUJIsl pa3BUTHUS HAYKU ka [{IOK
78 u npaktuku. [. H. https://m.e
MemnneneeB — yu&HbIH, dsoo.ru/00
IIe1aror ¥ rpakIaHuH adb6b6
79- DNEeKTPOOTPULIATETEHOCTD
30 aTOMOB XUMHUYECKHUX
AJIIEMEHTOB.
81-
89 HNonHas xumuaeckasi CBA3b.
83- KoBaneHTHas nonsipHas
84 XUMUYECKasi CBS3b.
85- KoBaneHTHas HenoJisipHast
86 XUMUYECKas CBS3b.
87 CreneHb OKHUCIICHUS.
88 BaneHTHOCTB
89 OKucnuTenbHO-
9 0_ BOCCTAaHOBUTEJIHHbBIC
peaKIui.
01 Okucnurenu u
BOCCTAaHOBHUTEIH.
92- .
93 Pemenue ypasaenuit OBP.
94 [ToaroToBka K KOHTPOJIBHOMN
pabore.
Kounrpoabnasi padora Ne4
o TeMe «CTpoeHue aroma.
95 XUMHYECKHUE CBSI3U»
IIpomexyTounas
arrecrauus
97- Pe3epBHbI yPOK. bubnmuoTex
98 O6o0menune n a IIOK
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cucTeMaTH3alus 3HaHUil 110
pazaeny «ATOMb
XUMWYECKUX 3NTIEMEHTOB»

Pe3epBHBIN ypoOK.
O060011eHNE U

https://m.ed
s00.ru/00ad

b6b6

230 CHUCTEeMAaTH3alMs 3HAHUH 110 2
pasaeny «CoeanHeHus
XUMUYECKUX INTIEMEHTOBZ2
Pe3epBHBIN yPOK.
O06o0061eHne u bubanorex
100- CHCTeMaTH3aI1s 3HaHUM T10 a [IOK
102 pasneny «PacTBopeHue. 2 https://m.ed
PacTteopbl. CBOMCTBO s00.ru/00ad
pacTBOPOB b6b6
3NEKTPONUTOB»
UTOTO 102

Ne
n/n

Tema ypoka

[lepronnueckuil 3aK0OH.
[Iepnognueckas cucrema
XUMHYECKHUX 3JIE€MEHTOB /1.
H. Menneneena

3aKOHOMEpPHOCTH B
W3MEHEHUU CBOVICTB
XAMHUYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOJIOB

Knaccuduxanus u
HOMEHKJIaTypa
HEOPraHWYECKUX BEUIECTB

Bcer
0

9 KJTACC 2024-2025 yu,ron 684acoB (2 yaca B HEJIEJIIO)

Jlara Jlara
no 1no
IaHy  ¢akry

JJIeKTPOHHbIE
undposbie
oOpa3oBareib
Hble pecypchl

bubnuoreka
I[HOK
https://m.edsoo
.ru/00adb59e

bubnuoreka
1{OK
https://m.edsoo
.ru/00adb6b6
bubnuoreka
LHOK
https://m.edsoo
.ru/00adb7e2
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10

11

Buasl XuMn4ecKkon CBSI3U U
THUIBI KPUCTALUTHYECKUX
peLIETOK

Konrpoabnas padora Nel
no teme «[loBTOpeHue u
yriryOJieHne 3HaHUM
OCHOBHBIX pa3/ieNIoB Kypca
8 Kacca»

Knaccuduxanus
XUMHYECKUX PEAKLIHUN 1O
Pa3IMYHBIM NIPHU3HAKAM

IToHsiTHE O CKOPOCTH
XUMHUYECKOU pEaKIUU.
[ToHsITME O TOMOTEHHBIX U
FE€TEPOrE€HHBIX PEAKIUSIX

ITonsaTHe 0 XUMHUYECKOM
paBHOBecuu. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh
XAMUYECKON PEAKIINU U
MOJI0KEHHE XUMHUYIECKOTO
paBHOBECHUSA

OKUCITUTEIILHO-
BOCCTAHOBUTEIbHBIE
peaKiuu

Teopus
AIEKTPOIUTUIECKOU
nuccoruani. CHJILHBIE U
ci1a0ble 3JIEKTPOJIUTHI

HoHHbIE ypaBHEHUS
peakuui

bubanoreka
LHOK
https://m.edsoo
.ru/00adbac6

bubnunoreka
LHOK
https://m.edsoo
.ru/00adbch0
bubnuoreka
LHOK
https://m.edsoo
.ru/00adbe9a

bubnuoreka
LHOK
https://m.edsoo
.ru/00adc28c

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

bubnuoreka
LHOK
https://m.edsoo
.ru/00adcd68
bubnuoreka
LHOK
https://m.edsoo
.ru/00add448
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12

13

14

15

16

17

18

19

XHMMHUYECKHUE CBOMCTBA
KHCJIOT 1 OCHOBAHHH B
CBETE MpeJICTaBICHUI 00
AIEKTPOJIUTUIECKOU
JIMCCOLIMAIU
XHMMHUYECKHUE CBOMCTBA
COJIeH B CBETEC
npeCTaBIeHUM 00
AIEKTPOJIUTHYECKOMN
JIMCCOLIMAIINHT

[TonssTHE 0 TUIpOIU3E
cosen

O000111EeH1E U
cUCTeMaTu3anus 3HaAaHUH.

IIpakTnueckas padora Ne
1. «Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1au»

Kontpoabnas padora Ne2
10 TEME
«NEKTpOIUTHYECKAS
auccolanus. XuMHUYECKHe
pEaKLMKU B pacTBOPaxX»

OO01mmast xapakTepucTHKa
rajoreHoB. XUMHUYECKUE
CBOMCTBA Ha IIpUMEpPE
XJjopa

Xnopoojopon. ComnsiHas
KHUCJIOTa, XUMHUYECKHE
CBOMCTBA, MOJIy4YEHHUE,
MIPUMEHEHUE

bubnuoreka
LHOK
https://m.edsoo
.ru/00add5d8

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

bubnuoreka
LHOK
https://m.edsoo
.ru/00add9d4

bubnuoreka
LHOK
https://m.edsoo
.ru/00addd12
bubnuoreka
LHOK
https://m.edsoo
.ru/00addbfa

bubanoreka
I[TOK
https://m.edsoo
.ru/00addec0

bubnuoreka
LHOK
https://m.edsoo
-ru/00addfe?
bubnuoreka
LHOK
https://m.edsoo
.ru/00ade104
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IIpakTnueckas padora Ne bubnuotexa
20 2 o teme «Ilonmyuenue HOK
COJISTHOM KUCJIOTHI, https://m.edsoo
u3ydeHue e€ CBOWCTBY .ru/00ade348
Breraucnenus no bubmmoreka
21 YPaBHEHUSIM XUMUYECKUX HOK
peaKiuii, €ClId OJUH U3 https://m.edsoo
pCareHTOB JIaH B U30BITKE .ru/00ade488
bubmmoTteka
99 OO61mast xapakTepuCcTHKa HOK
asieMeHToB VIA-rpymimbl https://m.edsoo
.ru/00ade64a
AJIOTpOIHBIE
MOJU(DUKAIIUH CEPHI. bubmmoreka
93 Haxoxxenue cepol u eé LHOK
COCIMHCHHI B IPUPOJIC. https://m.edsoo
XHUMUYECKHE CBONCTBA .ru/00ade64a
cepbl
bubanoreka
CepoBoaopo, CTpOEHHUE,
24 (bu3MYecKue U1 XUMHUYECKHE LK
. https://m.edsoo
CRONETEd ru/00ade802
Oxcunpl cepol. CepHast bubmmoreka
o5 KHUCIIOTa, PU3NYECKUE U HOK
XMMHYECKHE CBOMCTBA, https://m.edsoo
PUMCHCHHE .ru/00adea28
XUMUYECKHUE PEAKIINH,
JIe)KAIIFE B OCHOBE EuGmorexa
MIPOMBITIUIEHHOTO CI1oco0a
26 MOJIyYeHUS] CEpHOMU LIOK
KHUCJIOTBL. XUMHAUYECKOE https://m.edsoo
. .ru/00adec8a
3arpsi3HCHHUE OKPY KaroIIeit
Cpeabl COSTUMHCHHUSIMHU CEPhI
Brraucnenue MmaccoBou
27 JIOJTM BBIXOJa TPOJTYKTA bubmmorexa
HOK

peakiu
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https://m.edsoo

.ru/00adec8a
OO0mast xapaKTepuCTHKa EuGmorexa
351eMEeHTOB V A-TpyIIIibl. LIOK
28 A30T, pacpocTpaHeHHUE B
npnpoie q)llemifeCKHe " https.//m.eds00
’ . .ru/00adeea6
XUMHYECKHE CBOMCTBA
bubmuoteka
AMMHak, ero pusnvecKkue u LIOK
29 XUMHUYECKUE CBOMCTBA
HOJTyYEHHE U HpI/IMCHC’HI/Ie itps.//m.edsoq
.ru/00adf004
IpakTnuyeckas padora Ne bubmuoteka
30 3 o Teme «Ilomyuenue HOK
aMMHaKa, H3y4eHHue ero https://m.edsoo
CBOMCTBY» .ru/00adf180
. bubanoreka
A3OTHas KUCIoTa, eé
31 (bu3MYecKue U1 XUMHUYECKHE HOK
cnoficTRa https://m.edsoo
.ru/00adf306
Hcnonp30BaHEe HUTPATOB U
COJIE aMMOHUSA B KQUE€CTBE bubnuoreka
39 MUHEPaTbHBIX YI0OpEHUH. HOK
XVUMUYECKOE 3arpsi3HEHUE https://m.edsoo
OKpY KaroIen cpeibl .ru/00adf518
COCIMHEHUSIMH a30Ta
dochop. Oxcun pochopa bubmmoreka
33 (V) u hochopras kuciora, I[HOK
(bu3nUecKre 1 XUMHUYECKUE https://m.edsoo
CBOMCTBA, MMOJTyYCHHE .ru/00adf68a
s mmep biGmorera
34 yAOOpEeHHUIA. 3arpI$)IBHeHI/Ie LOK
- https://m.edsoo
.ru/00adfc20

dbocharamu
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Yraepoa, pacnpocTpaHEHHUE

bubnuoreka

35 B IIpUPO/IE, PUBHUCCKHE U LOK
xninzefm:{e CBOIICTBa https://m.edsoo
.ru/00adfd9c
O
KCHJIBI yTJIepo/ia, UX B6aorexa
bu3nYecKre 1 XUMUYCCKHE
. LHOK
36 CBOMCTBA. DKOJOTrHUYECKHUE
MPOOJIEMEI, CBSI3aHHEIC C https://m.edsoo
P ’ .ru/00adfebe
okcuyioM yrirepoja (1V)
bubmmoreka
VYroinpHas KUCJIOTa U €€ LHOK
37
CoJIn https://m.edsoo
.ru/00ae006¢
II 0
pakTH4yeckasi padora Ne Ebmiotexa
4 o reme "llomydyenue
38 TJIGKHCIIOTO ras3a LOK
i;aquTBeHHaH ee;K U Ha https://m.edsoo
pearht ru/00ae027e
KapOOHAT-UOH
IIepBoHayanbHbIE MOHATHS bubnuoteka
00 OpraHUYeCcKuX HOK
39
BEIIECTBAX KAK O https://m.edsoo
COCIMHEHUSX yTIepoa .ru/00ae054e
bubmmoreka
Kpewmnuii u ero HOK
40
COCIMHCHHS https://m.edsoo
.ru/00ae080a
IpakTnueckas padora Ne
5. Pemrenne bubmmnoreka
41 DKCIIEPUMEHTAJIBHBIX 3a]1a4 HOK
1o TeMe «BakHelime https://m.edsoo
HEMETAIIIBI U UX .ru/00ae0bf2
COEIMHEHHUS
KonTpoabnas padora Ne3 bubmmoreka
1o teme «Bakneumue I[HOK
42
HEMETAIUIBI U UX https://m.edsoo
COEIUHEHUS .ru/00ae0el8
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OO61mast xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —

bubmmnoreka
MeTaAJUI0B. MeTajutnueckas LIOK
43 CBSI3b U METaJUIHYeCcKast
KpUCTAJUTMYECKas PEIIETKA https://m.edsoo
P 1P ' ru/00ae103e
dusnyeckue cBONUCTBA
METAJIOB
XUMHUYECKHUE CBOMCTBa bubmmoreka
44 METaJJIOB. LHOK
DICKTPOXUMHUYUCCKHH PSJT https://m.edsoo
HaNPSHKCHAN METaJLIOB .ru/00ae1156
OO061mue crocoObl
MOJTYYEHHUSI METAJIOB. Buborexa
Cruiasel. Beraucnenus 1mo LIOK
45 er)ZBHteH;IZI XI/I;\/II/I‘{eCI;I/IX https://m.edsoo
KIIMI, €CJIN OUH U
pearii, A .ru/00ae1156
pEareHToB COACPKHUT
MpUMECH
bubmmoreka
[lonATHE O KOpPO3UH [HOK
46
METAJIJIOB https://m.edsoo
.ru/00ae1278
bubmmoreka
OK
47 [llemoyHbBIC METaJIBI ]f;lttps: 1Im.edsoo
.ru/00ae14b2
bubmmoreka
48 OKCHUJIBI ¥ TUAPOKCHUIBI I[HOK
HATPHUS U KaJIHsI https://m.edsoo
.ru/00ae14b2
bubmmoreka
[I{enoyHoO3eMeNbHBIE
49 METAJUIbI — KAJIBIUN U HOK
N H https://m.edsoo
.ru/00ae15e8
50 Baxuenmmue coetuHeHUs bubmmoreka

KaJIBLIUS

[HOK
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https://m.edsoo

.ru/00ael5e8
51 O0006mmeHne u
CHUCTEMATH3AIU 3HAHHI
bubmmoreka
59 KéctkocTh BOABI 1 LHOK
CIIOCOOBI €€ yCTpaHEeHUS https://m.edsoo
.ru/00ae1886
IIpakTnueckass padora Ne bubnuotexa
6 mo Teme "XKEcTKOCTH HOK
53 R
BOJIBI U METOBI €8 https://m.edsoo
ycTpaHeHHUs" .ru/00aelae8
bubmmoreka
. LHOK
>4 AJTIOMHHHIL https://m.edsoo
.ru/00aelc64
bubmmoreka
55 AmMdoTtepHbIe CBOMCTBA HOK
OKCHJIa ¥ THIPOKCHIA https://m.edsoo
.ru/00aelc64
bubmmoreka
LHOK
>0 Aeneso https://m.edsoo
.ru/00ae1d86
bubmmoreka
OxcHbl, THAPOKCHIBI U
LHOK
57 cosin xenesa (1) u xenesa _
(a1 https://m.edsoo
.ru/00ae35e6
58 O06006meHne u
CHCTEeMaTH3aIis 3HAaHUH
IIpakTnueckas padora Ne Euamorexa
7. Pemienne
59 AKCTICPUMEHTAIBHBIX 3a1a4 HOK
1o teMe «BaxkHelimue https://m.edsoo
.ru/00ae3de8

METaJIJIBI 1 UX COCAMHCHU A
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Brruucnenusa mo
YPaBHEHUSIM XUMHYECKUX

peaKkuuii, €Ciii OJINH 13 bubmmoreka
60 peareHToB JlaH B U30BITKE HOK
WIN COJICPKHUT IPUMECH. https://m.edsoo
Brraucnenust MmaccoBoii .ru/00ael750
JIOJIA BBIXOJIa TIPOYKTA
peakIuu
61 O0o00111eH1E U
CHUCTEMATH3AaIUs 3HAHHI
Konrpoabnas padora Ne4
1o TeMe «Baxxnenime
62 METAJUILI ¥ KX COECTUHEHUSD)
IIpomexyTounas
aTTecTalusd.
bubmmoreka
BemecTBa 1 Marepuaiisl B
63 IMOBCEIHEBHOM KU3HUA HOK
deloBeKa https://m.edsoo
-ru/00ae3f50
bubmmoreka
64 XUMUYECKOE 3arpsI3HCHHE HOK
OKPYIKaIoIIeH Cpeibl https://m.edsoo
.ru/00ae4270
bubmmoreka
65 Posp xumuu B permieHnn HOK
DKOJIOTHYECKUX MPOOIIEM https://m.edsoo
.ru/00ae4270
. bubmmnoreka
PesepBHbIN ypoK.
66 O06006meHne u LOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edsoo
.ru/00ae0dOa
. bubmmnoreka
Pe3epBHBIN yPOK. 10K
67 O0o00111IeH1E U

cucTeMaTu3anus 3HAaHUU

https://m.edsoo
.ru/00adb33c
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68

OBIIEE KOJIMYECTBO YACOB

PesepBHBIN ypOK.
O0001EHE U
cucTeMaTu3anus 3HaHUU

I10 ITIPOI'PAMME

68

bubanoreka
LHOK
https://m.edsoo
.ru/00ad9ch2
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