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PabouasmnporpammanoydeOHOMynpeAMETY « XUMUSI» IS8 KIIACCOBCOCTABICHACYYETOMTPEOOBaHH
i ®enepanpHoro 3akoHa "OO0 obpazoBanuu B PO" or 29.12.2012N 273-03;6I'OC OOO(npukaz Mun
IPOCBELICHHUS Poccun Ne287 oT 31.05.2023r.); ®denepabHON 00pa3oBaTesIbHOI
IIPOrpaMMbIOCHOBHOT00011IeT000pa3zoBanusi(nmpukazMunnpocsemeHusPoccunNe3700118.05.2023); denepa
JTBHOMpaboYeHporpaMmMbl OCHOBHOTO O0IIEero oOpa3oBaHus MO XUMUHU (0a30BbI ypoBeHb) (mmst 8-9
KJIacCCOB 00pa3oBaTeIbHBIX oOpraHu3amuii), MockBa, 20251, OOII OO0 MBY «JIuuern Ne 76» ot
27.08.2025r.

Jlnst  cocTaBlieHMsI TPOrpaMMbl  HCTIOdb30Balics KoHcTpykTop paboumx mnporpamm ECOO
(Pabouas nmporpamma o yuyeOHOMY nipenmery «Xumusi» i 8-9 knaccos (ID 7979988).
[IporpaMMaopreHTHPOBaHAHAUCIIONB30BAHUEYYCOHUKOB:
- Xumusa. 8 kmacc: 6a3oBeiii ypoBeHb /  O.C. T'abpuensa, U.I'. Octpoymos, C.A. CnaakoB —
Mockaa: IIpocsemenue, 2024.

- T'abpuensa O.C. Xumus. 9 xnacc: yueonuk / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnaakos.
— Mockga: [Ipocsemienue, 2022.

BVYueonommuianeMbBY «JluneiiNe76»Han3zydenuenpeaMera «XuMUSI»OTBOAUTCABS W 9 Kitaccax
102 yacaB Henemto. Ilpozpamma peanuszyemcs 6 2025-26 yueornom 200y.

Pabouas mporpamma 1o y4eOHOMY MpenMeTy «XHUMUs ONpPEeNsIeT COAepKaHue NesITeIbHOCTH
cyueToMocoO0eHHocTeroOpa3zoBaTenbHONNONUTHKUMBY «JIuneitNe76»,00pa3oBarenbHBIXIOTPEOHOCTEMH3A
IPOCOBOOYUAIOIIMXCS.

[IporpaMMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS COCTAaBJIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOH 0O0pa3oBaTeIbHOH NPOrpaMMbl OCHOBHOTO OOMIETO
oOpa3zoBanus, npenacraBieHHbix B ®I'OC OO0, a Takxke Ha ocHOBe (eaepanabHON paboueil MporpaMMbl
BOCIIMTAHUS U C Y4ETOM KOHLENIMH MpenojaBaHus ydyeOHOro mpeamera «XuMHs» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoit denepanumn.

[IporpaMMa 1o XuMuM Ja€T MPEACTABICHUE O LENIX, O0IIel cTpareruu o0y4eHUs, BOCIUTAHUS U
pa3BUTHUs OOYYarOIIMXCSl CPEICTBAMHU Y4eOHOIO IpEAMETa, yCTAaHABIMBACT 0053aTelNbHOE INPEAMETHOE
coJiepKaHue, MpeAyCMaTpUBAET PACIPEEICHUE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE IO pasjeiaM U
T€MaM I[pOrpaMMbl [0 XUMHUH, ONPEIENSIEeT KOJIWYECTBEHHbIE U KayeCTBEHHbIC XapaKTEPUCTUKU
COJIEP/KaHUs, PEKOMEHAYEMYIO IIOCIEJOBATEIbHOCTh M3Y4YEHHS XMMHHM C Y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
orpeieNnseT BO3MOXKHOCTH IpeaMeTa s pealn3alud TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOMU
o0pa3oBarenbHOM MNPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yibTataM OOydeHHMs XMMUM Ha YpPOBHE IeNiell M3ydeHHsl NpeMeTa U OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEJIHOM J1€ATEIbHOCTH 00YYaIOIErocs 10 OCBOEHUIO y4€OHOI0 COJIEpIKaHuUs.

3HaHUWE XUMHUHM CIYXHUT OCHOBOM JUIsi (OpPMHUPOBAaHUS MHMPOBO33PEHHsS OO0YYaroLIerocs, €ro
NPEJICTaBICHU O MaTepualbHOM €IAMHCTBE MHpa, BAXKHYIO pPOJb HUrpatoT (OopMUpYEMbIE XUMUEH
NpEeCTaBICHUS O B3aUMOIPEBPALLICHUSX SHEPIHU U 00 BOJIIOIMH BEIIECTB B MPUPOJE, O MYTAX PELICHUs
MI00aTBHBIX TIPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPTreTUUYECKOW, MUIICBON U
9KOJIOTHYECKOI 0€30MacHOCTH, POOIIEM 31paBOOXPAHEHHUSL.

N3ydenue xumuu:

CMOCOOCTBYET peaju3allud BO3MOXXHOCTEH JUIs CaMOpa3BUTUS M (OPMHPOBAHUS KYJIBTYpPbI
JUYHOCTH, €€ o011el u (PyHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHNE MBILIUIEHUS U TBOPUECKUX CHOCOOHOCTEH 00yJaromuxcs, HaBbIKOB
UX CaMOCTOSITENIbHOM Y4eOHOM JesITeNbHOCTH, SKCHEPUMEHTAIbHBIX U MCCIEI0BAaTEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B MIOBCETHEBHOM JKMU3HU, TaK U B MPO(HEeCCHOHAIBHOM JeITeNbHOCTH;

3HAKOMUT CO CleUr(PUKON HAyYyHOrO MBIIUIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOIO B3IJIsffa Ha
€IMHCTBO TPUPOABI U 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaloMB (OPMHPOBAHUU €CTECTBEHHO-
HayYHOU IPaMOTHOCTH O0y4aIOLIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIuXCsl.

Yhttps://edsoo.ru/wp-content/uploads/2025/07/2025 ooo_frp_himiya 8-9 baza.pdf
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JlaHHbIC HaAIpaBiCHUS B O0YYEHUH XUMHH OOECIIEUMBAIOTCS CHEIU(UKON ColepkaHusl Y4eOHOTO
npeaMeTa, KOTOPbIM SBJIAETCS Melarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHM XMMHUU Ha
OTPENICNIEHHOM 3Tarle €€ pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0Omero oOpa3oBaHUS OpPUEHTUPOBAH HA OCBOCHHE
00y4JaroIMMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOM XUMHUH U HEKOTOPBIX
OTJIEJIbHBIX 3HAUUMBIX OHATUN OPraHUYECKON XUMUU.

CtpykTypa coliepkaHus NporpaMMbl MO0 XUMUU C(POPMUPOBAHA HA OCHOBE CHCTEMHOTO IMOAX0/1a K
e€ usyuenuto. CopeprkaHue CKJIaAbIBAETCS U3 CUCTEMbI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMbI MOHITHIA O XUMHUYEeCKo peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI 110 MPUHLIUITY
IIOCJIEZI0BATENBHOIO Pa3BUTHUS 3HAHUIM HAa OCHOBE TEOPETUUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

[Tepuonnueckoro 3akona . 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHs O CTPOCHHU aTOMa U XUMUYECKOH CBSI3U;

— MpPEICTaBICHUNA 00 3JEKTPOIMTHUECKON JUCCOIMAIINH BEIIECTB B paCTBOpaXx.

Teoperuueckre 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS TOCIIEOBATEILHO OT OJHOTO YPOBHS K IPYTOMY, BHITIONHSS (QYHKIIUN OOBSCHEHUS U
MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO0 NPUMEHEHHUS M TOTYUYCHHS
M3Yy4aeMbIX BELIECTB.

OcBoeHHe TpOrpaMMBbl 10 XUMHUU CHOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O XMMHUYECKOMN
COCTABJISIOLIEH HAy4YHOM KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJIbl, LIEHHOCTHOI'O OTHOILIEHUS K
HAyYHOMY 3HAHUIO M METOJAaM IO3HAHUA B Hayke. 3yueHne XuMUHu MPOUCXOAUT C MPUBJICUCHUEM 3HAHUI
U3 paHee U3y4eHHBIX YUeOHbIX npeaMeToB: «Okpyxkaroumii Mmup», «buonorus. 5—7 knacce» u «®dusuka. 7
KJIace».

[Ipu u3yyeHun XUMUU IPOUCXOAUT POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKU KaK 00JacTH
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHUECKON NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO0 U3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHI. 3a1a4a y4eOHOT0 IpeAMETa COCTOUT B (JOPMHUPOBAHUU CHCTEMBI XUMUYECKHUX 3HAHUN
— BaXHEWmMX (HaKTOB, MOHITHUN, 3aKOHOB U TEOPETUYECKUX TIOJOKEHHUH, JOCTYMHBIX 0000IIEeHUI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKd, B MPHOOLICHWM K HAyYHBIM METOJaM MO3HAHUS TpU
U3Yy4EHHUH BEIECTB U XUMHUECKUX pEeakIii, B JOPMHUPOBAHUH U Pa3BUTUHU MO3HABATEIBHBIX YMEHUHN U HX
IPUMEHEHNUU B y4e€OHO-II03HABATEIbHON U y4eOHO-UCCIIEJOBATEIbCKON AESITEIbHOCTH, OCBOCHUHU MPAaBUII
6e301acHOro 0OpallleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU.

[Ipn u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHUs Ba)KHOE 3HaYEHHUE MpuoOpenn
TaKHe LENH, KaK:

— (pOpMUPOBAHNE MHTEUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOH K camMo00pa3oBaHMUIO,
COTPYZHUYECTBY, CaMOCTOSITEIbHOMY TPHHATHUIO pEIIeHUH, CIOCOOHOM ananTHpoBaThCsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

— HallpaBJICHHOCTb ~ OOyuYeHMs Ha  CHUCTEMaTHYecKoe  MpHOOIIeHHe  OoOydarommxcs K
CaMOCTOSITENIbHOM IO3HABAaTEJIbHOM JEATENIbHOCTH, HAay4YHBIM METOJaM MO3HaHUs, (HOPMUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;

—obecrieueHue  yCJIOBHM,  CIIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYAlOUIMMHCS  OIBITa
pa3sHOOOpa3HOM  JEATENIbHOCTH, TI03HAHMS W CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI ), IMEIOIINX YHUBEPCAbHOE 3HAUCHHE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— opmupoBanue oO01mel (yHKIMOHATBLHOM U €CTeCTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBACHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIEr0 MUpPA, UCIOJIb3YS 3HAHUS U OIBIT, OTYYEHHbIE
OpU U3YYEHUM XUMMHU, MPUMEHSTh UX IpPHU PELIeHUH MpoOJieM B MOBCEJIHEBHOW XH3HU U TPYIOBOU
NeSITEIbHOCTH;

— gopmupoBaHue y O0OydYalOUMXCS TYMaHHUCTUYECKMX OTHOIIEHWH, IOHMMaHHUs I€HHOCTU
XUMUYECKUX 3HAHUHW JUIsI BBIPAOOTKM DKOJIOTHUECKH IE€JI€CO00Pa3HOTO TMOBEIACHUS B OBITY W TPYIOBOM
JEATENBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KAIOLIEN IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO M CaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOEHHS OOIIEUeIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mMpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIEr0 00y4eHHUS.

OOmiee uuCIIO 4YacoB, OTBEACHHBIX Ui H3Y4YE€HUS XMMHUM Ha YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 vaca B Hezento), B 9 kiracce — 68 gacoB (2
yaca B HEJICIIO).



Conep:xanue 00y4yeHus Mo XumMum 8 Kaace

IlepBoHaYa/bLHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMUU B KU3HU YellOBEKa. XUMHUSI B CHCTEME HayK. lena M BellecTBa.
®du3nyueckue CBOWCTBA BELIECTB. ArperatHoe coctosinue BemiecTB. [loHATHEe O MeToIax IMO3HAHUS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI M MOJIEKYJIBbl. XUMHUYECKHE 1eMEHThl. CHMBOJBI XMMHUYECKUX 3J1eMEHTOB. [IpocTeie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTENbHAs aTOMHasi Macca. OTHOCUTENbHAsA MOJIEKYJIsipHas Macca. MaccoBas 1071s
XUMHUYECKOI'0 2JIEMEHTA B COCJUHEHUH.

KonnuectBo BemectBa. Monb. Monsipuas Macca. B3auMocBsi3b KOJIMuYECTBA, MacChl U 4YHCIa
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo opMynam XMMHUYECKUX COSAMHEHUI.

Ouznyeckue U XMMHUYECKUE SBJICHMS. XUMHUYECKass peakuusi U e€ MpPU3HAKU. 3aKOH COXpaHEHUs
Macchbl BEIIECTB. XHUMHUECKHE ypaBHeHHs. Kiaccudukanus XUMHUYECKHX peakiuil (CoeInHEeHHs,
Pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0M, MpaBUiIaMH padoThl B JJa0OpATOPUU U MPUEMAMH OO palleHUs
¢ 1abopaTOpHBIM 000PYAOBaHHEM, U3YUYCHHE U ONMUCAHNE (PU3UIECKUX CBOMCTB 00Pa3I0B HEOPTaHMYECKHIX
BellecTB, HaOmrofeHue ¢u3nyeckux (IJIaBJICHHE BOCKa, TasHHE JIbJla, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUs BOJbI) U XMMHYECKHUX (TOpEHUE CBEYM, IPOKAJMBAHME MEIHOW IPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHCIOTON) SIBIEHUI, HAOMIOJIEHUE U OIMCAaHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKMX peakUMil (pas3jiokKeHHe caxapa, B3auMOJEHCTBHE CEPHOM KHUCIOTHl C XJOpUAOM Oapus,
paznoxenue runpokcuna menu (II) mpu HarpeBaHuu, B3aMMOJCIHCTBHE Kejle3a C PACTBOPOM COJIM MeIu
(II), m3ydyeHue crnocoOOB pa3ieleHHUs] CMECeH: C IOMOIIBI0O MarHuTa, (UIbTPOBAHME, BbIIAPUBAHUE,
TUCTHIUISAIMS, Xpomarorpadus, MPOBEACHHWE OYHCTKU IMOBApPEHHON COJIM, HAONIOJACHHE M ONHCAaHUE
pe3yJIbTaTOB IPOBENEHUSI OIbITA, WIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHHUs Macchl, CO3JaHHe Mojeiel
MOJIEKYJ (IIapOCTEPHKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopona — anemeHT u nmpoctoe BemectBo. Haxoxnenne
KHUCTIOpOoJia B TIpUpoJie, PU3NYECKUE U XUMHUYECKHe CBOMCTBa (peakuuu roperus). Okcuasl. [Ipumenenue
kuciaoposa. CrocoObl TONy4YeHHs KHUCIOpoAa B JIabopaTOpuu U NpOMBIIUIEHHOCTH. Kpyrosopor
Kkucnopoja B mpupojie. O30H — amioTpornHas MoaupuKalus KUCIOpo/a.

TemnoBoit  3¢p¢deKkr XMMHMUECKOH  peakuuu, TEPMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHJIOTEPMHUUYECKHE peaklHnH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHE BO3/1yXa, YCUJIEHHE MapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxokneHue Bojopoja B MpHpojae, (U3NYECKHE U
XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CITIOCOObI ofyuenust. Kucmotsl u comnu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUUECKUM YPaBHEHUSIM.

®dusunyeckue cBoicTBa Bobl. Boaa kak pactBoputens. PacTtBopsl. HackllieHHBIE 1 HEHACKHIIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BOJIe. MaccoBas 10715 BEUIECTBA B pacTBOpe. XMMUUYECKUE CBOMCTBA
BoJIbl. OcHOBaHMs. Posib pacTBOpOB B MpHUPOJE M B KU3HU 4YelOBEeKa. KpyroBopoT BOABI B MPHUPO/IE.
3arpsi3HeHuE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Knaccudukanmss  HEOPraHMYECKUX  COSAMHEHUH. Oxkcumpl.  Krnaccudukaruss  OKCHIOB:
coneoOpa3ymoire (OCHOBHEIE, KUCIOTHBIE, aM(OTepHBIE) U HecolieoOpa3yrole. HoMeHkIaTypa OKCHIOB.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [TonmyueHnne okcuioB.

OcHoBanus. Knaccudukanust ocHoOBaHU: MIENOYM W HEpaCTBOpUMBIE ocHOBaHMSA. HoMmeHkiaTypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [TonyueHne ocCHOBaHU.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucnor. @u3ndeckie 1 XUMAYECKUE CBOHCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. Ilomyyenue kucior.

Comu. Homenknatypa coneil. @u3znueckre 1 XuMU4Yeckre cBoiicTBa coseil. [lomyuenue coneil.

I'eneTnyeckas CBSI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpEeNeHNe COJEepXKaHUs KHUCIopoJa B BO3AyXe, IOJydeHHE, COOMpaHHE,
pacro3HaBaHHe U U3YUYEHUE CBOWCTB KUCIOPOAA, HAOIIOACHNE B3aUMOICHCTBUS BEIIECTB C KHCIOPOJIOM U
YCIIOBHS BO3HMKHOBEHMsI M IPEKpalleHHusl TopeHus (moxkapa), 0O3HaAKOMJIEHHE ¢ oOpa3laMH OKCUIOB U
ONHUCaHUE UX CBOWCTB, MOJIy4eHHE, COOMpaHue, pacli0O3HAaBaHUE U U3yYEHUE CBOMCTB BOJOpoa (ropeHue),
B3auMoJieiicteue Bogopoaa ¢ okcugoM Meau (II) (Bo3MOXKHO HCIOIB30BaHHME BMJIEOMATEPUANIOB),
HaOrosieHne oOpas3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHUS
BEUIECTBC PA3NIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHONM MACCOBOM IOJEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJBI C MeTayIaMU (HaTpHUeM M KajablueM) (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIEN0BaHHE OOpa3l0B HEOPraHMYECKUX BELIECTB PA3JIMYHBIX
KJIacCOB, HAOIIO/JIEHUE W3MEHEHHs] OKPAacCKHM HMHIMKATOPOB B PACTBOpAxX KHUCIOT M MIETIOYEH, M3ydeHHE
B3aumojieiicteua okcuga meau (II) ¢ pactBopom cepHON KHCIOTBI, KHCIOT C METaUlaMH, PEeaKLHH
HEUTpaau3aluuy, IOJyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METaula JPYruM U3
pacTBOpa COJIM, PEIIECHUE JKCIEPUMEHTAIBHBIX 3a1ad N0 TeMe «BakHellne KIacChl HEOPraHMYECKHX
COCIMHEHUIN».

IMepuonuueckuii 3axkoH u Ilepuoamueckasi cucremMa xummuuyeckux 3Jjaemento JI. MW
MenpnesieeBa. CTpoeHHe aTOMOB. XUMHYeCKasl CBA3b. OKNCIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKINU

IlepBble MOMBITKM KJIacCU(PUKALMKM XUMHUYECKUX 3j1eMeHTOB. [loHsATHE O TIpynmax CXOAHBIX
9JIEMEHTOB (ILLEIOYHbIE U IIEJIOUHO3EMENbHBIE METAILJIbI, TAJIOTE€Hbl, UHEPTHBIE I'a3bl). DJIEMEHTbI, KOTOPbIE
00pa3yloT aM(poTepHbIE OKCUBI U THAPOKCUIBI.

[Iepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux aemeHToB JI. M. Menneneesa.
Kopotkonepuonnas u jaiuHHONeproaHas Gopmsl [leproandeckoit cucTteMbl XMMUYECKUX 31eMeHTOB /.
W. Menneneesa. Ilepuonsl u rpymnmbsl. @U3HYECKUN CMBICH MOPSAAKOBOIO HOMEpa, HOMEPOB NEpHOJA U
IPYIIIBI YJIEMEHTA.

Crpoenue aromoB. CoctaB aromubIX saep. M3otombl. OnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0ojyiouek aromMoB nepBbiIX 20 xumuueckux suieMeHTOB llepuoauueckoit cucremsl . M. MenneneeBa.
XapakTepucTUKa XUMHUYECKOTO JJIE€MEHTa II0 ero mnojoxeHutro B Ilepumogmyeckon cucreme [l.
H. Meunpneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHUYECKHUX DJJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKHUX CBOWCTB IO IPyNIaM M NepHoJaMm.

3nauenue [lepumoamueckoro 3akoHa u llepuoanueckoil cUCTEMBI XHMHUYECKUX 3JIEMEHTOB IS
pa3BUTHA HayKu U nipakTuku. [[. . Menzenees — yd€HbBIN U TpaXkJaHUH.

Xumnueckasi cBsizb. KoBaneHTHast (moyispHas M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMHYECKHX 3JIeMeHTOB. VloHHas1 CBSI3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. IIporecchl OKHCIeHUs u
BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJAEHCTBHE T'MJIPOKCHAA IIMHKA C
pacTBOpaMu KHUCJIOT M IIeJouel, MPOBEJECHUE OIBITOB, WIIOCTPUPYIOIINX HPUMEPbl OKHUCIUTEIbHO-
BOCCTaHOBUTEINIbHBIX peakIii (ropeHue, peakliuy pa3ioKeHus, COeIMHEHNS).

Meoswcnpeomemnwie céasu

Peanuzanus MeXNpeIMETHBIX CBS3€H NPU M3YYEHUH XHMHUH B 8 KIIACCE OCYILECTBIISETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK W MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTAETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011ue ecTeCTBEHHO-HAy4YHbIE MMOHATHUS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanus, MepuoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJICIMPOBAaHUE, WU3MEpPEHHE, MOJEIb,
SIBJICHUE.

dusuka: Marepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHMJ, U30TOIbI, paJUOaKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsjl, BEIIeCTBO, TelO0, O0BEM, arperaTHoe COCTOSHHUE BElIeCTBa, Tas,
¢u3nuecKre BeTMUYHUHBI, €IMHULIBI U3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE3/1b1, COHIIE.

buonorust: porocuntes, npxanne, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpasbl, TOpHBIE MOPOIbI, IOJIE3HbIE HCKOMAEeMBbIE,
TOIJINBO, BOJHBIE PECYPCHI.



Conep:xkanue o0yuyeHus Mo XuMum 9 KJiacc

BemecTtBo 1 XUMHYECKasl peaKuus

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux aemeHToB [I. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MECHEHHHM CBOWCTB XHMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX
NEPUOJAOB, Kalus, KaJdblUs M HUX COECOUHEHUM B COOTBETCTBUM C IIOJOKEHUEM D3JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBA3HM. THUMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOIMCTB BEILECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUAA XUMUYECKON CBS3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XWMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX COCAVMHEHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccupukanus XUMHUYECKMX peakUuil IO pa3IuyHbIM IpU3HaKaMm (IO YUCIy U COCTaBy
YYaCTBYIOUIMX B PEAaKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTENEHEH OKUCIICHUS
XMMHUYECKHX 3JEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTUIO KaTajlu3aropa). DK30- M HHIOTEPMHUYECKHUE
peakuuu, TEpMOXUMUYECKUE YPABHEHMSL.

ITonsatue o ckopoctu Xxumuueckoil peakuuu. Ilonstie 06 00paTUMBIX U HEOOPATUMBIX XMMHUYECKHX
peakuusx. IloHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. llonarue o kartanuze. [lonsTue o
XMMHYECKOM paBHOBeCHH. DaKTOpbI, BIMAIOIIME HA CKOPOCTb XHMUYECKOM pEaKLUU U IOJIOKEHHUE
XUMHYECKOTI'O PABHOBECHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUM,  JIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlI€HHE YpPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil ¢
UCIIO0JIb30BAaHUEM METO/Ia AIEKTPOHHOTO OajaHca.

Teopust MEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEAIEKTPOIUThl. KaTHoHbl, aHHOHBI.
MexaHu3M IHCCOLMALIAN BEUIECTB C PA3IMUHBIMM BHJIAMU XUMHUYECKOM CBsi3H. CTENeHb AUCCOLMALMHU.
CuiibHbIC U CI1a0bIE DJIEKTPOIUTHL.

Peakuum MoOHHOro oOMeHa. YcCJOBUS NPOTEKAHMS pPEaKUUid HOHHOrO OOMEHa, IOJHblE U
COKpalIEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBONHCTBAa KHUCIOT, OCHOBAHHUH M COJIEH B CBETE
npeCcTaBiIeHU 00 3IEeKTPOIUTHYECKON nucconuanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C MOJENSMHU KPUCTAUNINYECKUX PEHIETOK HEOPraHMYECKHX BEIECTB — METaJUIOB U
HeMeTalsioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHsI), MCCIEJOBAHUE 3aBHCHUMOCTH
CKOPOCTHM  XMMHUYECKOW  pEaKkIUH OT  BO3JEHCTBUS  PA3IMYHBIX  (PAKTOPOB,  HCCIIEIOBaHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MPOLIECCa TUCCOLUAIINN KUCIIOT, IIeIo4el U cojieil (BO3MOKHO
UCIIOJIb30BaHUE BHJIEO MATEpUANIOB), MPOBEJEHUE OINBITOB, WLIIOCTPUPYIOIIMUX MPU3HAKU MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME OcCa/iKa, BBIJEIEHHE Tra3a, 0Opa3oBaHHWE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUuil (TopeHue, peakuuu
pa3JIOKEHUs,, COEAMHEHMs), paclo3HaBaHME HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KayeCTBEHHBIX
peakuuii Ha MOHBI, PEellIEHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTtayibl 1 MX cOeJHHEHHSA

OObmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENeHU
okucnenus. CTpoeHue U pu3nyeckre cBOMCTBA MPOCTHIX BELIECTB — raJIoreHOB. XMUMHUECKHE CBOMCTBA Ha
npuMepe xyopa (B3auMOJAEWCTBHE C MeTallylaMu, HeMeTaljlaMH, Iienodamu). Xioposogopon. ComnsiHas
KHCJIOTAa, XUMHYECKHE CBOWMCTBA, IOIY4YeHHE, NpuUMeHeHue. JlelicTBHe Xjopa W XJIOPOBOAOpOAa Ha
OpraHu3M yesjoBeka. BaxkHelme XJI0puabl U UX HAXOXKJEHHUE B IPUPOJIE.

OO6mas xapaktepucTuka 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHHe M (QU3MYECKHEe CBOWCTBAa MPOCTHIX BEUIECTB — KHUCIOPOAAa M CEpHI.
AnnotpornHble MOAU(UKAIMY KUCIOPOAa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOJOPO/I, CTPOCHUE,
buznyeckue U XxuMHueckue cBoicTBa. OKCUABI Cephbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas
KUCIOTa, (u3nyeckue M XUMHUYECKHEe CBOMCTBa (OOIIMe Kak NpeACTaBUTENs Kiacca KHCIOT U
cnenuduyeckre). XUMHUUECKUE PEAKIUH, JISKAIIUE B OCHOBE IMPOMBIIUIEHHOTO Croco0a MOTydeHHs
cepHoll kucnotel. [IpumeHeHne cepHoil kucinoTsel. Coyln CEpHOM KHUCIIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdat-noH. Haxoxenue cepsl 1 €€ COCIUHEHUN B MPUPOIE. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH



CpeIbl COCIMHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arpsA3HEHHE BO3ayXa U BOAOEMOB), CIOCOOBI €ro
IPEIOTBPALLEHUS.

OO6mras xapakTepucTuka 3meMeHToB VA-Tpynmnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHUpoje, (U3NYECKHE U XHMHUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupoge. AMMHaK, ero (GuU3NYECKHE U XHUMHUYECKHE CBOMCTBA, MOJIyY€HUE U
npuMeHenne. Coiau aMMOHUS, UX (PU3MUYECKHE W XMMHUYECKHE CBOMCTBa, IpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THAas KHUCIOTa, €€ MoylydeHue, (pU3ndeckue W XUMUYECKHE CBOMCTBA
(oOme Kak mMpeacTaBUTENs Kiacca KUCIOT M crneuududeckue). Vcrnonb30BaHWE HUTPATOB M COJEH
aMMOHHSI B KayecTBe MHUHEPAIBHBIX YAOOpeHui. XHMHUECKOEe 3arpsi3HEHHE OKpYXKaIoLel cpenbl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIC MJOXIH, 3arps3HEHHE BO3JayXa, MouBbl W BojmoémoB). Docdop,
ajutoTpornable Monudukanuu docdopa, dpuzmdeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u
docdopHas kucioTa, GU3MUECKUE W XMMHUYECKHE CBOWCTBa, monydeHue. McmonszoBanue Qocdaror B
KayeCcTBE MUHEPAJIbHBIX y100pEHUI.

OOmast xapaktepucTuka 31eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTEMEeHH OKHCIEHUS. YTJIepo, alIoTPOIHbIe MOAU(PHUKAIIUH, PaCIPOCTPAHEHUE B IPUPOJE, PU3NYECKUE U
XUMHUYECKHe CBOMCTBa. AncopOrusi. KpyroBopot yriepona B ipupojae. OKCHIIBI yTIepoaa, UX GU3NIecKue
U XMMUYECKUE CBOWCTBA, JIEHCTBUE HA KUBBIC OPraHU3MBI, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE
npoOJjieMbl, CBsi3aHHBIE C OKcuaoMm yriepoxaa (IV), rumore3a T1I00aJIBHOrTO TOTEIUICHUS KJIMMATa,
napHUKOBBIN 3G (deKT. YroapHas KUCI0Ta U e€ CoNH, UX (PU3NUecKkre U XUMUYECKUE CBOMCTBA, MOTYYCHHE
u npuMmeHeHue. KauecTBeHHass peakiusit Ha KapOOHAaT-WMOHBL. Vcronb3oBaHWE KapOOHATOB B OBITY,
MEJUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBeE.

[lepBoHayasibHbIE MOHATUS 00 OPraHMYECKHX BELIECTBaX KAaK O COEAMHEHHUAX yriepoja (MeTaH,
9TaH, STHJIEH, alleTUJIeH, ATAHOJ, TIUIEPUH, YKCYCHas KUciIoTa). [IpupoaHbie HCTOYHUKHU YTIIEBOAOPOIOB
(yroms, mpHpOAHBIA Ta3, HE(PTH), MPOAYKTHI HX TmepepadoTku (OCH3WH), WX pOJIb B OBITY U
NPOMBINUICHHOCTH. [IoHSATHE O OMOJOTMYECKH Ba)KHBIX BELIECTBAaX: KUpPaxX, OelKax, YrieBoJax — M HX
pOJIK B )KM3HU ueoBeKa. MaTepraabHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBONCTBA, MONydeHHE U npuMmeHeHHe. CoeanHEeHUs
KpeMHus B ipupoze. O0mue npeacrasienus o0 okcuae kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI,
UX HCIOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH. BakHeillne CTpoWTenbHBIE MaTepuaibl: KepamHKa,
CTEKJIO, IIeMEHT, OeToH, 3xene300eToH. I[IpoOremMbl 0€30MacHOTO MCHOJIB30BAaHUSL CTPOUTEIHHBIX
MaTepHaJiOB B MIOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, IPOBEICHHE
KaUeCTBEHHBIX pEaKUui Ha XJOPUA-UOHbI W HAONIOACHHE NPU3HAKOB HX [POTEKAHMs, OIbITHI,
oTpakaromue (QHU3NYEeCKHe M XHMMUYECKHE CBONCTBA TaJlOTEHOB M HUX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUATIOB), 03HAKOMIIEHHE C 00pa3iaMy XJIOPHA0B (TaJOreHU10B), O3HAKOMIICHUE
c oOpa3namu cepsl U €€ COeIUHEHMSAMHU (BO3MOXKHO MCIIOJIb30BAaHME BHEOMATEPHAIIOB), HAOIIOJCHHE
npouecca oOOyriIMBaHHUS caxapa IOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOThI, H3y4YEHHE
XUMHYECKHX CBOMCTB pa30aBIeHHOW CEPHON KUCIOTHI, MPOBEICHUE KAYECTBEHHON peakInK Ha cynbdar-
MOH M HaOJI0IeHNE MPU3HaKa e€ MPOTEeKaHusl, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOWMCTBaMH a30Ta, pocdopa
U UX COEIMHEHMH (BO3MOXHO HCIOJb30BAHHE BUAEOMATEPHUAIOB), 00pazllaMu a30THBIX U (HOCHOpPHBIX
ynoOpeHull, MoJlyueHue, coOupaHHe, pACllO3HABaHWE M U3YYEHHE CBOWMCTB amMMHaKa, IpPOBEJIEHUE
KaueCTBEHHBIX peaklUii Ha WOH aMMOHHUS U ¢ocdaT-uOH M H3yYeHHE TMPU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BaHHE
BUJICOMATEPHAIOB), HM3yUYeHHE MOJENeH KpUCTANTMYECKUX pemeéTok anmMasa, rpaduta, QyniepeHa,
03HAKOMJIEHHUE C MPOLIECCOM aICOPOLIUN PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
NpOTHBOra3a, IOJy4YeHue, coOupaHue, paclio3HaBaHME M M3Y4YEHHE CBOMCTB YIJIEKHCIOrO Tasa,
NPOBEJCHNE KAYeCTBEHHBIX peakiui Ha KapOOHAaT W CHUJIMKAaT-UOHBI W M3y4yeHUE MPU3HAKOB HX
IOPOTEKaHUs,  O3HAKOMJIEHME €  NPOAYKIMEH  CHUIMKATHOW  IPOMBILUIEHHOCTH,  PELIEHUE
SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BajkHelre HeMeTalIbl U UX COeIMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mias XapakTepUCTUKa XMMHYECKHUX 3JIEMEHTOB — METAJUVIOB HAa OCHOBAaHHM HUX MOJIOXKEHUS B
[lepnoguueckoii cucreme xumuueckux siemeHToB . M. MenneneeBa u ctpoeHust aromoB. CTpoeHue
MeTaJlJIOB. MeTtainyeckasi CBSI3b U METaJNInYecKasi KpUCTaITH4YecKasi pemeTKa. DIeKTPOXUMUYECKUN P
HanpspKeHuH MetaiioB. PHU3MYECKHe M XMMHYECKHE CBOMcTBa MeTaiioB. OOmue crocoObl MOITydeHUs



MeTaysioB. [IoHsATHE O KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajb,
YYT'YH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[[lenounbie metramibl: mnojioxkeHue B Ilepronnueckod cucreMe XUMHYECKHX 3JIEeMEHTOB Jl.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaX0XKJIeHUE B pupojie. PU3ndeckue 1 XMMUYECKHE CBOWCTBA (Ha
npuMmepe HaTpus U Kanust). OKCHIbI ¥ TUIPOKCHUIIBI HAaTpuUs U Kanusd. [I[pumMeHeHne menoqHbIX METalIoOB U
UX COEAUHEHHI.

[Ileno4yHO3eMeNbHBIE METANIBl MarHUi M KaJlblMid: mojoxkeHue B Ilepumonmueckoin cucreme
XUMH4YeCcKuX 35eMeHToB JI. 1. MenneneeBa, CTpOEHUE UX aTOMOB, Hax0xAeHue B npupoje. dusnueckue u
XMMHYECKHE CBOICTBA MarHus U Kanbliug. Baxueilmue coequueHus Kanbuus (OKCUA, TUIPOKCUII, COJIH).
JXKéctkocTh BOABI M CIIOCOOBI €€ YCTpaHeHHUS.

AsnroMunuii: nonoxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB J[. M. Menneneena,
CTpOCHHE aToMa, HaXOXKACHHE B mpupoze. Pu3ndecKkue 1 XUMUICCKUE CBOMCTBA AIFOMUHMS. AM(OTEpHbBIE
CBOICTBa OKCH/IA ¥ TUAPOKCUIA aTFOMUHUSL.

Kenezo: nonoxenne B Ilepuogmueckoit cucreme xummyeckux snemeHtoB [[. M. Menneneesa,
CTpOEHHE aToMma, HaxoxkaeHue B mnpupoje. Puznyeckue U XUMHUYECKUE CBOMcTBa jxene3za. OKCuibl,
ruapokcuabl u conu xenesa (11) u sxenesa (II1), ux cocras, cBOMCTBA U MOTyYEHUE.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C OO0pa3llaMi METaUIOB W CIUIABOB, HMX (HU3WYECKUMU CBONCTBAMH, H3YUYCHHE
pe3yNbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJICUCTBUSL OKCHJIA KaJIbIIMSI M HATpUsl C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, TWIpoIecca TOPEHHs Kele3a B KUCIOpoae (BO3MOXKHO
HCIIOJIb30BAaHNE BHJIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHws,
KaJIbIIMS, aIFOMUHUS, IMHKa, xenesa (II) u xenesa (III), menu (II), HaGr0aEeHNE M ONUCAHUE MPOIIECCOB
OKpaIlIMBaHUs [JIAMEHU MOHAMU HATPHS, Kajdus U KaJblKsl (BO3MOKHO UCIIOJIb30BAHUE BUICOMATEPUATIOB),
uccienoBanre amMQGOTEpHBIX CBOWCTB TUIAPOKCHUIA aTIOMUHUS M THJIPOKCHAA I[IMHKA, pELICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeIme MeTaibl U UX COCTUHEHUSI.

XuUMUA U OKPYKAOIIAS Cpea

BemectBa 1 maTepualibl B MOBCEIHEBHOW KM3HHM 4YelioBeKa. be3onacHoe HCIoiIb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBas MOMOIIIb MPH XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXarolehd cpenbl (mpenenbHas OMYCTUMas KOHIICHTpAIUs BEIIECTB,
nanee — [1/1K). Pons XxuMuu B penieHUH 3KOJIOTHIECKUX TPoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MATEPUAIIBI).

Meoscnpeomemnwie ceasu

Peanu3anusi MeXnpeaMETHBIX CBs3ed NpPU HM3YYEHUM XUMHHM B 9 Kilacce OCYILECTBISIETCS 4epes
WCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U TMOHATUN, SIBISIONIUXCS CUCTEMHBIMU
JUTSL OTJIETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mme ecTecCTBEeHHO-HAYYHbIE MOHATHS: HAay4YHBIM (DaKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CHHTE3,
KJacCU(pUKaIs, MEPUOAUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHE, MOJEINb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPUAIIBI.

®du3nka: marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOIbI, PaJIUOAKTHUBHOCTD,
MOJIEKYJIa, OJJICKTPUYCCKUM 3apsii, MPOBOAHUKH, TMOJTYIMPOBOJHUKH, JAUDJICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSIHME BEIIECTBa, Tra3, pPacTBOP, PacTBOPHUMOCTH,
KpUCTAJUTMYECKasi peméTka, CIUIaBbl, (U3WYECKHUE BEIWYUHBI, €IWHUIBI HW3MEPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢porocunres, npixanue, obuocdepa, sKocUcTeEMa, MUHEPATIbHBIE YI00pEHUSI, MUKPO3JIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HBIE HCKOMAeMble, TOILTUBO,
BOJIHBIE PECYPCHI.



Inanupyemble pe3yJibTaThl 0CBOCHHS MPOrPpaMMbl 10 XMMHH HA YPOBHE OCHOBHOI'O 00IIIEro
o0pa3zoBaHus

JInuHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE PE3YJIbTAThl OCBOSHMSI IPOrPaMMbl OCHOBHOI'O OOLIEr0 00pa30BaHMs JOCTUTAIOTCS B XO€
Oo0y4eHHsT XMMHHM B €IMHCTBE Y4YEOHOH M BOCIUTATEIBHOM JEATEIILHOCTH B COOTBETCTBHHU C
TPaJULIUOHHBIMU  POCCUHMCKMMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-HPABCTBCHHBIMU  LICHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEJCHHS U CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHMS,
CaMOPa3BUTHA U COLMATM3ALMU 00yUJarOIUXCA.

JIMYHOCTHBIE pPE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOMU
IIO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA NEATEIbHOCTU HA €€ OCHOBE, B TOM UYHUCIIE B
YacTu:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOUIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAayYHOMY HACJIEAMIO,
IIOHUMAaHMs 3HAYEHMUsS XMUMHMYECKOH HAyKW B YKU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIAJETh
JIOCTOBEPHOU MH(pOpPMAIIEH O MEePEIOBBIX JOCTHIKEHUSX H OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HaHUAX 00 yCTpOICTBE MUpa U 0OLIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABICHUsS O COLMAIBHBIX HOPMAaxX M IPaBUIAX MEXKIMYHOCTHBIX OTHOLIEHUM B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO IMOJIC3HOU, YIEOHOUCCIIEIOBATEILCKOM, TBOPUESCKON
U JpYyruX BHUAAX JAEATENbHOCTH, TOTOBHOCTM K pa3HOOOpa3sHOM COBMECTHOH JAEATENbHOCTH MpU
BBIMIOJIHEHUM y4€OHBIX, [MO3HABATENbHBIX 3a/1ay, BBIIOJHEHUU XUMHUYECKHX HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHs K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B Ipolecce 3Tod ydeOHOU
JeSITEIbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE IMOBEJEHUE M IOCTYINKHM CBOMX TOBapHILEd C IMO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHMS MTOCIIEICTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE IIPEACTABICHUS O BEIECTBE M XMMHYECKOH peakLuu, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJIAIOIINME OCHOBY JUISl MOHMMAHUS CYIIHOCTH HAy4yHOU
KapTUHBl MHUpA, TMPEJICTaBlIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSl NPHUPOJbI, B3aUMOCBA3SIX
YeJI0BeKa C IPUPOAHON CPEAOH, O POJIM XMMHH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMHUH, HEOOXOIUMBIE IS
00BsiCHEHUS! HAOJI0JaeMbIX MPOLIECCOB U SBJIEHUH, MTO3HABATEIbHON, HHPOPMAIIMOHHON U YNUTATENbCKON
KyJbTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHON pPabOTBl C Y4E€OHBIMH TEKCTaMH, CIPaBOYHOMN
JIUTEPATypPON, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOT U]

UHTEpeC K OOyYeHMI0 M [O3HAHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTH U  CIIOCOOHOCTH K
caM0oOOpa30BaHMIO, TPOEKTHOM M MCCIIENOBATEIBCKOM JACSATENHHOCTH, K OCO3HAHHOMY BBIOOpY
HaINpaBJIEHHOCTH U YPOBHs 00yueHUsl B JaJibHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha
3/10pOBbIil 00pa3 JKM3HU, OCO3HAHME IOCJIEICTBUN M HENPUSATHE BPEAHBIX MPUBBIUEK (YHOTpeOJIeHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHHUsI), HEOOXOIUMOCTH COOJIIOICHUS MPpaBHJI 0€30MMacHOCTH IpU 0OpaIeHUH ¢
XMMHUYECKHMHU BEIIECTBAMU B ObITY U peaibHON KU3HU;

5) TPy/A0BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil U Tpyda pa3IMyHOro pojia, YBaAKEHUE K TPYAy U
pe3yiapTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHMsI NPEIMETHBIX 3HAHUU I10
XUMHUH, OCO3HAHHBIA BBIOOP MHIUBUIYaIbHOW TPACKTOPUU TMPOJOJDKEHHUS 00pa3oBaHUs € Y4YETOM
JMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHeITHON
npohecCHOHANBHON JESITeNTbHOCTH M Pa3BUTHSA HEOOXOAMMBIX YMEHMH, TOTOBHOCTh aJalTHPOBAThCS B
npodeccnoHaIbHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJe KaK MCTOYHMKY JKM3HU Ha 3emile, OCHOBE €€
CYILIECTBOBAaHMs, MOHMMAaHUE IIEHHOCTH 3JI0pOBOro M Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOE
OTHOILLIEHHE K COOCTBEHHOMY (HM3MUECKOMY M MCHUXHYECKOMY 3/I0pOBbIO, OCO3HaHME IIEHHOCTHU
coOJIIO/IeHHsI MpaBWJl 0E30IIaCHOrO MOBEJAEHHUA IpU padoTe ¢ BEIIEeCTBAMM, a TaKXKe B CUTYyalUsX,
YIPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, [TOJIydaeMble IPU U3yUYEeHUU XUMHH, JJIS1 PEIIeHUs 3a7a4, CBA3aHHBIX
C OKpYXKamoued NPUPOJHOM CpENOW, I NMOBBILIEHUS YPOBHS 3KOJOTHYECKOM KYJIbTYpPbI, OCO3HAHUS
IJ100aTbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM M MyTed MX pelleHUs MOCPEeICTBOM METOA0B XMMHH,
AKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLIMAIbHOW MPAKTHKE.

MeTtanpeaMeTHbIe pe3yJbTaThl

B cocrase MCTAIIPCAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYMMBIC JJIA (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOmeHayYHbIe TOHATHUS (3aKOH, TEOpHs, IPHHIHMII, THIOTe3a, (aKT, CUCTEMa, MPOLECC, IKCICPUMEHT U
JpyTroe.), KOTOPbIe UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U MO3BOJIIOT HA OCHOBE
3HAHUI W3 JITUX NPEIMETOB (OPMHPOBATH IPEICTABICHHE O ILEIOCTHOH HAyYHOH KapTUHE MHpa, U
YHHMBEpCaJbHbIE yueOHblE AEWCTBUSA (TIO3HABaTENbHbIE, KOMMYHHUKATHBHbBIC, PErYJISTHUBHBIE), KOTOpPbIE
obecrieunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHHPOBAHHIO M OCYILECTBICHUIO
y4eOHOI eI TeTbHOCTH.

Ilo3naBaTe/bHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornueckue 1ecTBUSA:

YMCHUSA HCIIOJIB30BaTh HpI/IéMH JIOTUYCCKOI'0 MBIIIJICHUS ITPU OCBOCHUU 3HAHUU: PACKpPBIBATE CMBICIT
XUMHUYECKHUX TOHSATHH (BBLACNATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATH B3aHMMOCBS3b C APYTUMHU
HOHSITPI?IMI/I), HUCITIOJB30BATh IIOHATUA JIsA O6”I)$[CHGHI/I$[ OTACIIbHBIX (i)aKTOB )51 ﬂBJIGHI/II\/JI, BI)I6I/IpaTI)
OCHOBaHUSI U KpUTEpUHU [UIsl KJiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX pEaKIui,
YCTaHABJIMBATb MNPHUYHUHHO-CJICACTBCHHBIC CBA3HM MCKAY O6’b€KTaMI/I HU3y4uCHUA, CTPOUTH JIOTHUYCCKUC
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHBIE, [10 AaHAJIOTUH ), IEJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

YMCHUC IMIPUMCHATH B IIPOLECCCE MMO3HAHUWSA IMOHATHA (HpeI[MCTHI)IC u MeTaHpeILMeTHHe), CUMBOJIMYCCKHUC
(3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUU, MPEOOpPa30BBIBATH IIHPOKO MPUMEHSEMBIE B XUMHUU
MO/ICJIbHBIC MPEICTABIICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYEcKasi popMyia U ypaBHEHHUE
XUMHYECKON peaklud — MpU peHIeHHH y4eOHO-TIO3HABaTeNbHBIX 3a7ad, ¢ Y4YETOM 3THUX MOJAENBHBIX
HpeI[CTaBJIeHI/Iﬁ BbIABJIITE W XAPAKTCPU30BATh CYHICCTBCHHBIC IIPU3HAKHW HN3YYaCMbIX O00BEKTOB —
XUMHYECKHX BEIIECTB M XHMHUYECKUX PEaKIUi, BBIBIATH OOIIUME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICACTBCHHBIC CBA3U U MMPOTUBOPCUUSA B U3YyIACMBbIX MTPOLECCAX U SABJICHUAX.

basoBble ucciieroBare/ibCKue 1eMCTBUA !

YMCHHE HCIIOJb30BATH IOCTABJICHHLIC BOIIPOCHI B KAYCCTBE HHCTPYMCHTA IIO3HAHHsA, a TaKXKEC B
KayeCTBE OCHOBBI AJIs1 (HOPMUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

HpI/IO6pCTCHI/Ie OIIbITa IO IIaHUPOBAHWIO, OPraHU3alMi U MPOBCACHUIO YUCHUYCCKHUX SKCIICPHUMCHTOB,
yMeHHe HaONIoAaTh 3a XOJOM TMpoIlecca, CaMOCTOSTENIbHO MPOTHO3MPOBATh €ro  pe3yibTar,
dbopmyupoBaTh 0000IIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMS, COCTABIIATh
OTU€T 0 poAeNaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAJTU3UPOBATh U HHTEPIPETUPOBATH MHGOPMAIUIO PA3IMUHBIX BUAOB U (GopM
NPEJICTaBICHUS, TOJYy4YaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XMMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa), KPUTHUECKH OIIEHUBATh MPOTUBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TMPUMEHITh pa3IUYHbIe METOABl W 3ampochl MpH TMOUCKEe M oTOOope wuHbopmanmuu u
COOTBECTCTBYOIIMX HdAaHHBIX, H€O6XOJII/IMI)IX JJIs1  BBIITOJTHCHUA yqe6HBIX N TIO3HABATCJIBHBIX 3aJ1a4
ompeAeNnéHHOr0  TUMA, MNPUOOpPETeHHe OmbITa B  OOJACTH  HCIOJNB30BaHHUS — WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TGXHOHOFHﬁ, OBJIAICHUC Ky.]'II:TypOﬁ AKTUBHOI'O  HMCIIOJIB30BAHHA  PA3JIMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY TpPEICTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATH peIIaeMble 3ajaul HECIIOKHBIMU CXeMaMH, AMarpaMMaMu, ApyrumMu popmamu rpaduxu
U UX KOMOWHAIIUSMU;

YMEHHUE HCTOJB30BaTh W aHAIM3UPOBATH B Ipollecce Y4EOHOM W MCCIEOBATEIBCKON JeATeThHOCTH
UHGOPMAIIMI0O O BIHUSHUW TPOMBIIIIEHHOCTH, CEIbCKOTO XO3AWCTBa M TPAHCIIOPTa HA COCTOSHUE
OKpY>Karoller MPUPOTHON CPEBI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



YMEHUS 3aJ1aBaTh BOIPOCH! (B XOJ¢ JAHayiora U (WJIM) AUCKYCCHH) TIO CYIIECTBY OOCYXIaeMOM TEMBI,
(GbopMyITUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIILHO BBITTOJIHEHUS TIPEIOKESHHON 3a/1a4u;

YMEHUSl TPEICTABIATh TOJTYYCHHBIC pPE3yIbTaThl IT03HABATEIBHONH MACATENBHOCTH B YCTHBIX H
MUCHPMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIMIO PEe3yJIbTATOB BBITIOJHEHUS XHMHUYECKOTO JKCIEPUMEHTA
(J1abopaToOpHOTO OIbITA, TA0OPATOPHON PabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YI4COHOTO ITPOCKTA);

YMEHHsSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TO3HABaTCILHOM U
UCCIICIOBATEILCKON JICATEIILHOCTU TPH PEHICHHH BO3HHKAIOIIMX MPOOJeM Ha OCHOBE ydéra OOLIuX
WHTEPECOB W COTJacoBaHWsA mo3unui (0Ocyk1aeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBIY,
KOOPJIMHAIIMST COBMECTHBIX JICUCTBHUI, ONpEACICHHEe KPUTCPUEB IO OICHKE KauyecTBa BBIMOJHEHHOU
paboThl U ApyTHUE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHUS:

YMEHHE  CAMOCTOATEIBHO  OHPENEATh LEJIHM  JEATENbHOCTH, IUIAHUPOBATh,  OCYIIECTBIATH,
KOHTPOJMPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BBIOMpATh Hamboiee
3¢ dexTuBHbIE CIIOCOOBI PElIeHUs] YYeOHbIX M II03HABATENIbHBIX 33Jay, CaMOCTOSATEIBHO COCTABIIATH HIIU
KOPPEKTUPOBATh IPEIIOKEHHBIA aITOPUTM ACUCTBUN IIPU BBINOJHEHUU 3aJaHUU C Y4ETOM IIOJIyYEHUS
HOBBIX 3HaHUI 00 M3y4aeMbIX 0OBEKTAaX — BELIECTBAX U PEAKIMSX, OLCHUBATH COOTBETCTBUE ITOJYYEHHOTO
pe3yiabpTaTa 3asBICHHOM ILIEJIM, YMEHHE HCIIOJIb30BaTh W AHAIM3MPOBATH KOHTEKCTHI, IpEIIaracMsle B
YCIIOBUY 3aJaHUM.

IIpenmeTrHble pe3yJbTaThl 10 XMMHHU 8 KJ1acc

B cocraBe mpeaMETHBIX pPE3y/NbTAaTOB 10 OCBOCHHIO 00S3aTEIBHOIO COJAEPIKAHUS, YCTAHOBJIEHHOI'O
JaHHOH (enepanbHON pabouell MporpaMMol, BBIIENAIOT: OCBOCHHbIE O0YYAIOLIMMMCA Hay4dHbIE 3HAHUS,
YMEHUS U CIIOCOOBI ICHCTBHM, crienupuIecKre Uit IPeAMETHOW 00IacTi «XUMUS», BUIBI ACATEIHHOCTH
[0 TOJYYEHUIO HOBOTO 3HAHUs, €ro HMHTepHpeTaly, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX 1 HOBBIX CUTYaIUsX.

K xoniy oOyuyenuss B 8 kijacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa’kaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

e  PACKpbIBaThb CMBICI OCHOBHBIX XMMHYECKMX MOHATHUN: aTOM, MOJIEKyJa, XUMHUYECKUH DJIEMEHT,
IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U HEOJHOPOAHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAsE aTOMHas W MOJIEKyJIsipHash Mmacca, KOJIMYECTBO BELIECTBa, MOJIb, MOJISIpHas Macca,
MaccoBasi 0l XMMHUYECKOTO 3JEMEHTa B COCIMHEHHMH, MOJIAPHBI 00BEM, OKCHA, KUCIIOTA, OCHOBaHHE,
COJIb, AJEKTPOOTPHULATEILHOCTb, CTENEHb OKHUCICHHS, XMMHUYECKas peaklius, KiaccuduKaius peaxiiuii:
pEaKIMM COEIMHEHMs, PpeaKUUH pa3JIoKEHUs, pPeaKlUUWu 3aMEeLIeHUs, peakluu OOMeHa, »5K30- U
SHJOTEPMHUUECKUE PEaKIMH, TEIIOBOM 3PPEKT peakuu, Apo aToMa, IEKTPOHHBIN CJION aToma, aTOMHast
opbuTank, paanyc aToMa, XMMUYECKasl CBSI3b, MOJISIPHASL U HEMOJISIPHAsl KOBAJIEHTHAsI CBsI3b, MOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PacTBOP, MaccoBasi J10Jis BELeCTBa (IIPOLIEHTHAsl KOHIIEHTpalus) B pacTBOPE;

e  WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHX MOHATHH U NPUMEHSTH 3TH NOHATHUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALIECHUI;UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBIEeHUs (hopMyI
BELIECTB U YPAaBHEHUI XUMUUYECKUX PEAKLIN;

e  OMNpEAeNsiTh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSIX, CTENEHb OKHUCICHHS
9JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, PHUHAJUICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCy COeIMHEHUN
1o (popmyrnam, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCIUHEHMSIX;

e  packpbiBaTh cMbica llepuoanueckoro 3akona JI. M. MenaeneeBa: AeMOHCTPUPOBATh OHUMaHUE
NIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MosiokeHus B [lepmommueckoit
CUCTEME, 3aKOHOB COXPAHEHMsI MacChl BEILECTB, OCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS,
3aKkoHa ABOrajapo;

e ONHUCHIBATH M XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuueckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB: pa3INyaTh MOHATHUS «rJaBHas noarpynna (A-rpymmna)» u «mnodouyHas noarpynna (b-rpymma)y,
MaJible U OOJbIINE MEePHOIbl, COOTHOCUTh 0003HAaYeHUs, KOTOpble uMetoTcsi B Tabnune «llepuonnueckas
CUCTEMa XUMUYECKUX d1eMeHTOB JI. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijapa, OOIIee YUCIO 3JIEKTPOHOB U paclpeiesieHue ux Io
AIIEKTPOHHBIM CJIOSIM);

e  KJACCHU(UIMPOBATH XMMHUYECKHE FIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMUUECKHE peakluu (110
YHCIy M COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P DEKTY);

e  XapakTepHu3oBaTh (OMHMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX KIIACCOB,
IIOATBEPKJAsl OIHUCAHWE IPUMEPAMU MOJIEKYJSPHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

e  IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSAX;

e  BBIYUCIATH OTHOCHUTEIIBHYIO MOJICKYJISPHYI0 M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa Mo (GopMylie COeIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PAcTBOpE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMHUYECKON PEAKIINY;

e  IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AECSATEIBbHOCTH — AHAJIW3 U CUHTE3, CPABHEHHE,
00o01IeHne, CHUCTEMAaTH3alNI0, KJIACCH(DHUKAIMIO, BBIBICHUE NPUYMHHO-CIECACTBEHHBIX CBSI3€H — JUIS
W3Y4YEHUs CBOMCTB BEIIECTB M XHMMHYECKUX pEAKIUH, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJr0/IeHNE, U3MEPEHNE, MOJICITUPOBAHUE, SKCIICPUMEHT (peasibHbI U MBICTICHHBIH );

e  CIENOBaTh MpaBWJIaM IMOJb30BAHUS XUMHYECKOH MOCYIO0M M 1abOpaTopHBIM OOOPYJOBaHHEM, a
TaK)Ke IpaBUjaM oOOpallleHuss C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB IO MOJIYYCHHIO M COOMPAaHUIO ra3000pa3HBIX BEIIECTB (BOAOPOJA U
KHCJIOpOJ1a), IPUTOTOBJIEHUIO PAacCTBOPOB C ONpPEIEIEHHON MacCOBOM J0J€il pacTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh U IIPOBOJUTH XMMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT
C TIOMOUIBIO HHIMKATOPOB (JaKMYyC, (peHopTanent, METHIIOPAHK U IPYTHUE).

IIpenmeTrHble pe3yJibTaThl 10 XUMHHU 9 KJ1acc

K xonmy obOydenuss B9 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE [OJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHUI:

e  PACKPBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIA, UOH,
KaTHOH, aHUOH, POCTOE BELIECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTD, AIEKTPOOTPHUIIATEIbHOCTD, CTENEHb
OKHCIICHHsI, XMMUYECKas peakius, XMMHUYecKas CBsA3b, TEIUIOBOH A(PPEKT peakluuu, MOjb, MOJSPHBIHA
00BEM, pacTBOp, AIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IJIEKTPOJUTHYECKAs JUCCOLMAIUS, PEaKLIUd HOHHOTO
oOMeHa, KaTaJlu3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTUMble M HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHbBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHNE U BOCCTAHOBJIEHUE, aJlJIOTPOIIHUS,
aM(pOTEepHOCTh, XMMHUYECKasl CBSA3b (KOBAJEHTHAas, MOHHAs, METAIUIMUECKasi), KpUCTaJUIMYeCcKasl peleTka,
KOppO3Usl METaJIOB, CIUIaBbI, CKOPOCTh XMMMUYECKOH pEaKIUH, MPEJEeIbHO JONMYCTUMas KOHIIEHTpAIUs
ITJIK BemecTna;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHATHI M NMPUMEHSTH 3TH MOHITHUS MPU
OTMCAaHUM BEUIECTB U UX MPEBPAILEHHI;UCII0Nb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIECHUs (HOpMYIT
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHIL;

e  ONpEACHATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX OJJIEMEHTOB B COEIMHEHUAX
Pa3IMYHOIO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY KJIaccy COeAMHEHUN Mo (opmyliaM,
BUJ XUMHMUYECKOU CBSI3U (KOBaJEHTHAs, HIOHHAS, METANINYECKas) B HEOPraHUYECKUX COEAMHEHUSX, 3apsl
MOHA M0 XUMHUYECKOH (popmyIie, XapakTep cpe/ibl B BOJHBIX pacTBOPaX HEOPTaHWYECKUX COCAMHEHHM, TUII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMbica Ilepmogmueckoro 3akonHa J[. WM. MenpaeneeBa W JI€MOHCTPUPOBATH €ro
MOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy Ileproanueckoi cUCTEMBI XMMHYECKHX
3JIEMEHTOB: pa3INyaTh MOHATHUS «rJ1aBHas noarpynna (A-rpymmna)» u «mnobouyHas noarpynna (b-rpymma)y,
MaJible ¥ OOJIbIINE MEPUOJIbl, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B NMEPHOAMUYECKON TabnuIe, ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOECHMSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3aps] sijipa, obiiee
YHCIIO0 JEKTPOHOB M pacIpeieIeHue UX IO JIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COEAMHEHUU B IMpejesaX MajblX MEepHOJ0B U TJIABHBIX MOATPYHI C
y4€TOM CTPOEHUS UX aTOMOB;



e  KJIACCU(PHUIMPOBATH XMMUYECKHE FIEMEHTHI, HEOPraHUYECKHE BELECTBA, XMMUYECKHE PEAKIMHU (110
YHCIy U COCTaBY y4YacCTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIUIOBOMY 3(h(deKTy, M0 U3MEHEHHUIO CTENEeHEN
OKHCIICHUSI XMMUYECKUX JIEMEHTOB);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOHIME M CHEHU(PHUUECKHE XUMHYECKHUE CBOWCTBA MPOCTHIX H
CIIOXKHBIX BEUICCTB, IIOATBEP)KIAasl ONUCAHME IIPUMEpPaMH MOJIEKYJSIPHBIX M HOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

e  COCTaBIATh YPABHEHHMS DIEKTPOJUTUYECKON IUCCOLMALMN KUCIIOT, LIEJIOYEH U COJIEH, MOJHBIE U
COKpaIIEHHBIE YPaBHEHHUS peakluii HOHHOrO OOMEHa, YypaBHEHHMS pPEaKUWH, IOATBEPKAAIONINX
CYLIECTBOBAHME FCHETHYECKOM CBSI3U MEXK]y BEIIECTBAMU PA3JINYHBIX KJIACCOB;

e  PACKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIMM IMOCPEACTBOM COCTaBICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

e  IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTU MPOTEKAHUS
XMMHUYECKHX IPEBPAICHNAN B PA3JIMYHBIX YCIOBHSAX;

e  BBIUHCIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOI0 3JIeMEHTa N0 (hopMysie CO€AMHEHUs, MaCCOBYIO JOJIO BELIECTBA B PacTBOpPE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMHUYECKON PEAKIINY;

e COOMIOAATh NpaBUiIa MOJb30BAaHMUA XMMHUYECKOH IMOCyfoil M j1abopaTopHbIM 00OpYyIOBaHUEM, a
TaK)Ke MpaBuia OOpalleHHs C BElECTBAMU B COOTBETCTBUM C HHCTPYKLUHUSAMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO IMOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMMaKa U
YTJIEKHUCIIOTO ra3a);

e  IIPOBOAMTH PEAKLUU, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JINYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITYTEM XJIOPUI-, OPOMHI-, HOAMI-, KapOoHaT-, hocdar-, cuIuKaT-, cyabpaT-, THIPOKCUA-UOHBI,
KaTHOHbl AaMMOHMSI M HOHBl H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PacTBOPax
HEOPraHUYECKUX BEILECTB;

e  IPUMEHATH OCHOBHBIE OIl€pPAllMM MBICIMTEIBHOW JEATEIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEMATHU3allMI0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJIS1 M3YYeHHsS CBOWMCTB
BEIIIECTB U XMMHUYECKUX peaKlHil, eCTECTBEHHO-HAyYHbIC METO/Ibl MIO3HAHUS — HaOJII0JICHUE, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).



TemaTHyeckoe MIAHMPOBAHUEINO XUMMHU 8 KJ1ace

Ne Koauuecrso uacos DyiekTpOoHHbBIE (IM(PPOBBIE) 00pa3oBaTeJIbLHbIE
- HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBI Bcero | Konrt.padoter | IIpakr.
n/n pecypchl
padoThI
Paznen 1.IlepBoHavaibHble XUMHYECKHE TOHATHSI
1.1 | Xumus — BakHast 00JIACTh €CTECTBO3HAHKS U MPAKTUYECKOM 5 2 bu6muoreka LIOK https://m.edsoo.ru/7f41837c
JCSITEJIbHOCTH YeJIOBEKA
1.2 | BermiecTBa 1 XMMHYECKHE PEAKIIUN 15 1 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Paznen 2.BaxkHeiilme npeacTaBUTe I HEOPraHUYeCKUX BelleCTB
2.1 | Boznyx. Kucnopoa. [Tonstue 06 okcumax 6 bubaunoreka [IOK https://m.edsoo.ru/7f41837c
2.2 | Bogopon. [ToHstie 0 KUCIIOTaX U COJISIX 8 1 bubaunoreka [IOK https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsl. [TonsiTHEe 00 OCHOBaHUSAX 5 1 1 bubnuoreka LJOK https://m.edsoo.ru/7f41837¢
2.4 | OCHOBHBIC KJIACCHI HCOPraHUYECKUX COCTMHECHUM 11 1 1 bubaunoreka [IOK https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Paznen 3.1lepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB . U. MenneneeBa. Ctpoenne aToMOB. XUMHYECKAsl CBA3b.

OKHCANTENHLHO-BOCCTAHOBHTEIbHBIC pPeaKIumn

3.1 | INepuonnueckuii 3akoH u [lepuoauueckas cucTeMa XUMHUSCKHX 7 bubnunoreka [IOK https://m.edsoo.ru/7f41837c
anemeHToB JI. 1. MenneneeBa. CtpoeHne aTomMa

3.2 | Xumunueckast cBsi3b. OKUCINTEIHHO-BOCCTAHOBUTENLHBIC PEAKIIUU 8 2 bubaunoreka [IOK https://m.edsoo.ru/7f41837c

Htoro mo pazneny 15 bubaunoreka [IOK https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5

TemaTuueckoe IJIAHUPOBAHHUEIIO XUMHUH 9 kJaacc

Ne Koauuecrso wacos DyiekTpoHHbIE (LM (PpPOBLIE) 00pa3oBaTeJbLHbIE
- HaunMeHoBaHue pa3aesioB U TeM NPOIrPaMMBbl Bcero Konr. IIpakr.
n/n pecypcbl
padoThI padoThl
Pa3znen 1.BemiecTBo 1 XUMHYECKHE peaKIIUH
1.1 | [loBropenue u yriyOiieHHEe 3HAHUI OCHOBHBIX pa3/ieNioB Kypca 8 5 1 bubaunoreka [OK https://m.edsoo.ru/7f41a636
KJjacca
1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIUH 4 bubanoreka [OK https://m.edsoo.ru/7f41a636
1.3 | DnekTponuTHYecKast TUCCONUALNSA. XUMHUUECKHE PEaKIUU B 8 1 1 bubnuoreka IHOK https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pasaeny 17
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Pa3zgen 2.HeMeTaJJIBI M X COeANHEHUS

2.1 | Obmast xapaKTepUCTHKA XUMHUECKUX 3J1eMeHTOB VIIA-rpynmsl. 4 bubnmoreka LIOK https://m.edsoo.ru/7f41a636
["asiorensl

2.2 | OOmast XxapaKTepUCTHKAa XUMHUUECKHUX IeMEHTOB VIA-Tpynibl. 6 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coeiMHeHUS

2.3 | OOmast xapaKTepUCTHKAa XUMHUUECKHUX JIEMEHTOB V A-IpyIIbl. 7 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
A3zot, pochop u ux coequHEHUS

2.4 | O61mas xapaKTepUCTHKa XUMHUUECKHUX IeMeHTOB [V A-Tpynibl. 8 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
VYriepos 1 KpeMHUN U UX COCUHECHUS

Hroro no pazneny 25

Pa3nes 3.MeTa/uibl U UX COeJUHEHHSA

3.1 | OOuiue cBoOCTBA METALIOB 4 bubnuoreka IHOK https://m.edsoo.ru/7f41a636

3.2 | Baxkneiimme MeTaIbI ¥ UX COEIUHEHMS 16 bubmmorexka IIOK https://m.edsoo.ru/7f41a636

Wroro no pazneny 20

Pasznen 4. Xumus u okpyxaiomas cpeaa

4.1 | Bemectsa u MaTepHaiIbl B KH3HH YeIOBEKa 3 | Bu6moreka LIOK https:/m.edsoo.ru/7f41a636

Htoro mo pazneny 3

PesepBHOE Bpewmsi 3 bubmmnoreka [IOK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IToypouHoe mu1aHMpOBaHUE MO XUMHH 8 Kiace

Ne

KoJ-Bo yacoB

DJIeKTpoHHbIE M (PPOBBIE

n/m Tema ypoka Bceero | Kourp.pa6orbl | o0pa3oBaTe/bHbIE pecypchl

1 [Ipenmer xumuu. Ponp XuMuM B KU3HU 1 bubmuoreka [JOK
yemoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTogax MO3HAHKUS B XUMHH 1 bubmuoreka [JOK

https://m.edsoo.ru/ff0d227e

3 | [Ipaktuueckas pabora Ne 1 «lIpaBuna 1 bubmuorexka [JOK
paboOThl B J1TA0OPATOPUH H  MPHEMBI https://m.edsoo.ru/ff0d23dc
oOpareHus c J1a60paTOPHBIM
000pyIOBAaHUEM

4 Yucrele BemectBa U cMmecud. CrocoObl 1 bu6mmoreka [JOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca

5 | [Ipaktuueckas padora Ne 2 «PazneneHue 1 bubmuorexka [JOK
cMeceit (Ha npumepe OYHCTKH https://m.edsoo.ru/ff0d28c8
MIOBAPEHHOM COJIN)»

6 | ATOMBI 1 MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a6c

7 XUMUYeCKue 3JIEMEHTBHI. 3HaKu 1 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JJICMCHTOB https://m.edsoo.ru/ff0d2be8

8 ITpocThie U CIIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6c¢

9 | ATOMHO-MOJICKYJSIDHOE YUCHHE 1 https://m.edsoo.ru/ff0d2d50

10 | 3akOH IIOCTOSIHCTBA COCTaBa BCIIECTB. 1 but6mmoreka [IOK
Xumudeckass  (opmysia. BameHTHOCTB https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKUX JICMCHTOB

11 | OTHOCHTENBHAS aTOMHast Mmacca. 1 bubmuorexka [JOK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 | MaccoBas Hoiasd XUMHAYECKOTO JJIEMEHTA B 1 bu6mmoreka [JOK
COCTMHEHHUU https://m.edsoo.ru/ff0d350c

13 | KonuuecTBo BemiectBa. Mounb. MossipHas 1 bub6nuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230

14 | ®Ou3nyeckue W XHMUYCCKHE SBJIICHHS. 1 bu6mmoreka [JOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa

15 |IlpuzHaku W  ycIOBHA  TNPOTEKAHUS 1 bub6nuorexa [IOK
XMMHUYECKHX PEaKImi https://m.edsoo.ru/ff0d3al6

16 | 3akoH coXpaHEHHMs MacChl BEIIECTB. 1 bub6nuorexa [IOK
XUMHYECKUE YpPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 | Beruucnenus KOJINYECTBA, MacChl 1 bu6mmoreka [IOK
BEIIECTBA 110 YPaBHEHUSM XHMHUECKHX https://m.edsoo.ru/ff0d5708
peakuuii

18 | Knmaccudpukanuss XHMHYECKUX peakUuui 1 bubnuorexa [IOK
(coemMHEHMSI, PA3JIOKEHUS, 3aMELICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 |M. B. JloMoHOCOB —  YYCHBIN- 1 bubmmoreka [JOK
SHIMKJIOTIETUCT. O60061meHue u https://m.edsoo.ru/ff0d40c4
cHCTEMaTH3aINsI 3HAaHUH

20 | KonrponbHas pabora Nel mo Teme 1 1 bubnuorexa [IOK
«BeriecTBa M XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290

21 | Bo3ayx — cMmech ra3os. CoctaB Bo3jayxa. 1 bubnuorexa [IOK
Kucrmopoq — ameMeHT u  TpocToe https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H

22 | ®usnueckue W XUMHUYECKHE CBOMCTBa 1 bu6mmoreka [{OK
KHCIIOpOo/ia (peakuuu OKHUCJICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax

23 | CnocoObl  MOMy4eHus KHUCIOpoJIa B 1 bubnmorexa [JOK
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naGopaTtopuu u MPOMBIIIIEHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a

24

TernoBoit 3¢pdexr xummuyeckon peakuuu,
HIOHSITHE 0 TEPMOXUMHUYECKOM
YpaBHEHHH, 5K30- U IHIOTEPMHUECKUX
peaknusx

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

25

TorumBo (HedTh, yromp u MeTaH).
3arpsA3HeHUe BO31yXa, CIIOCOOBI  €ro
IIPEIOTBPALLECHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

26

[Ipaktrueckas pabora Ne 3 mo Teme
«Ilonyuenne u coOupaHue KHCIOPOJa,
W3Y4YE€HHE €ro CBOMCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

27 | Bomopon — 9NE€MEHT M MPOCTOe bubmuorexa [IOK
BerecTBo. HaxoskaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 | ®usnueckue W XUMHUYCCKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 | IToHsATHE O KMCIIOTAX M COJIAX bu6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2

30 | CocoObl  momydyeHHuss — BoaopoAa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 | IIpaktuueckas pabdora Ne 4 1o Teme bubnnoreka [JOK

«Ilonyduenne u coOupaHue BOJIOPOJA,
W3YUYCHHE €r0 CBOHCTBY

https://m.edsoo.ru/ff0d4f42

32 | Monspuelii  00b€M  Ta30B.  3aKoH bubnuorexa [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
33 | Beruucienus 00béMa, KOJIMYEeCTBA bubnuorexa [JOK

BEIIECTBA Tra3a [0 €ro HU3BECTHOMY
KOJIMYECTBY BEUIECTBA MM 00BEMY

https://m.edsoo.ru/ff0d55a0

34

Brranucnenns 00BEMOB ra3oB o
YPaBHEHUIO pEaKIUH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUI I'a30B

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

35 | ®dusnveckue W XHUMHYECKUE CBOWCTBA https://m.edsoo.ru/ff0d587a
BOJBI

36 | CoctaB  ocHoBanuii. [lonsartue 00 https://m.edsoo.ru/ff0d59e2
MHIMKATOpax

37 | Boma kak pactBoputenb. HachleHHble 1 bub6nuorexa [IOK

HEHACBIIICHHBIE  pacTBOphel. MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

38

[IpakTuueckass pabora Ne 5 mo Teme
«[IpuroroBnenue pacTBOpPOB c
ONpeeIEHHON MacCOBOH noneu
pPacTBOPEHHOTO BEIIECTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

39 | KonrpompHass pabora Ne2 mo Teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 | Okcunsl: COCTaB, Kiaccudukanmys, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 |IlomyyeHue © XHUMHUYECKHE CBOMWCTBA bubnnoreka [JOK

KHCIIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
OKCHIIOB

https://m.edsoo.ru/ff0d664e

42 | OcHOBaHUS: COCTaB, Kiaccu(UKaIHs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | [lomyueHne u XHWMHUYECKHE CBOICTBa bub6nuorexa [IOK
OCHOBAHHU https://m.edsoo.ru/ff0d67ca
44 | Kucnorsr: COCTaB, Kiaccudukanus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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45 | [lonyyeHne W XMMHYECKHUE CBOMCTBa bubnmoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2

46 | Conu (cpeqHue): HOMEHKIIATYpPa, CIIOCOOBI bubmuoreka [JOK
[OJIyYCHHSI, XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474

47 | Ilpaktnueckass pabora Ne 6. Pemenue bubmumorexa [IOK
OKCICPUMCHTAIBHBIX 3aJad 110 TeMeE https://m.edsoo.ru/00ad9b7c
«OCHOBHBIC  KJIACCHI ~ HEOPTaHUYECKUX
COCTUHEHUN )

48 | I'enetndeckas CBSI3b MEXKIY KiaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edso0.ru/00ad9a50

49 | O6oOuIeHre ¥ cucTeMaTu3alys 3HaHUN https://m.edsoo.ru/00ad9cb?2

50 | KonrposnbHas pabora Ne3 mo Teme bubmuorexka [JOK
"OCHOBHBIC  KJIACCHI ~ HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coenuHeHun"

51 | IlepBeie MOTIBITKU KJaccu(uKanuu bubmuoreka [IOK
XUMHUYECKHX 3JeMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
IpyNIax CXOAHBIX JICMCHTOB

52 | llepuonnueckuii 3akoH u Ilepuogmueckas bubnuorexa [JOK
CHUCTEMa XMMHYECKHX djemeHtoB J[. U. https://m.edsoo.ru/00ada52c
Meneneena

53 | Ilepuobl, rpymmbl, HOATPYIIIIBI bubnnoreka [JOK

https://m.edsoo.ru/00ada52c

54 | Ctpoenue atomoB. CocTaB aTOMHBIX SJED. bubnunoreka [JOK
M3oTons https://m.edsoo.ru/00ada342

55 | Ctpoenue 3JIEKTPOHHBIX o0oiouex bubnnoreka [JOK
aToMOB  3ieMeHTOB  [lepuoauyeckoii https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera

56 | XapakrepucTHKa XHMHYECKOTO JJIEMEHTA bubnuotexa [JOK
M0 €ro TMoyiokeHut B [lepuogmueckoi https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa

57 | 3nauenue Ilepmonuyeckoro 3akoHa st bu6nuorexa [IOK
pa3BuTHs Haykd u npaktukwm. [ . https://m.edsoo.ru/00ada96e
MengeneeB —  y4€HBIM, Iemaror u
TpaX<TaHuH

58 | PezepBHbiii  ypok.  OOoOmenHue u bub6nuorexa [IOK
cucTeMaTH3anus 3Hanui / Beepoccuiickas https://m.edsoo.ru/00adb33c
MpoBepoyHas pabora

59 | KonrponsHass pabGora Ne4 mo Teme bub6nuorexa [IOK
«Ctpoenue atoMa. XUMHUECKasi CBS3b» / https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas paboTa

60 | DieKTPOOTPHIIATEITHLHOCTD aTOMOB bubmmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

61 | MoHHast XMMHYECKas CBSI3b bu6mmorexa [IOK

https://m.edsoo.ru/00adac34

62 | KoBasieHTHasT  TOJIIpHAsT ~ XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8

63 | KoBasieHTHass HeMoOJsApHAS XUMHYECKas bubmuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8

64 | CTernieHb OKHUCIICHUS bubmuotexa [JOK

https://m.edsoo.ru/00adae28

65 | OKHCIIUTETHHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076

66 | OKHCIMTEIHN ¥ BOCCTAHOBUTEIIN bu6nmoreka [JOK

https://m.edsoo.ru/00adb076

67 | PesepBubiii  ypok.  OO6oOmenue u bubnmoreka [JOK
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cHUCTEMAaTH3alus  3HAHUH 1[0  TeMme https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUYECKas CBSA3b)
68 | PesepBublii  ypok.  OOoOmenue u 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 110 68 5
ITPOTPAMME
IToypouHoe muIaHMpOBaHUE MO XUMHHU 9 KiIace
KounuecTBo
Ne Tema ypoxa 4acoB DJIeKTPOHHbIe U (POBbIE
n/n Kon.IIp. o0pa3oBaTeJIbHbIE PeCypChl
Bcero
padoThI
1 Ilepnonnueckuit 3akoH. Ilepuonuueckas cucrema 1 Bubmuoteka [JOK
xuMHuIeckux 3emenToB JI. Y. Menneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEpPHOCTH B HM3MEHEHUU CBOICTB 1 Bu6mmotexa [JOK
XMMHUYECKHX 3JIEMEHTOB MEPBHIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKJIaTypa 1 Bbu6mmoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunsl XUMHUYECKOU CBSI3U u THIIBI 1 bubnunorexka LIOK
KPUCTAUINYECKHUX PEIIETOK https://m.edsoo.ru/00adbact
5) Kontponbnas padbora Nel mo teme «lloBropenue u 1 1
yrIyOJIeHHe 3HAHW OCHOBHBIX pa3JesioB Kypca 8
KJIacca
6 Kinaccudukanmss  XMUMHYECKMX ~ PEaKIUid 110 1 bu6nmorexa LIOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
7 [loHATHE O CKOPOCTH XHMHYECKOH pEaKIIHH. 1 bu6mmoteka [JOK
[TonsiTHE O TOMOTCHHBIX U  TI'eTEPOreHHBIX https://m.edsoo.ru/00adbe9a
peaKIusIx
8 ITonsaTre o xumMuyeckoM paBHOBecHH. (DaKTOpHI, 1 bubmuoteka [IOK
BJIMSIONINE HA CKOPOCTh XMMHUYECKOW PEaKIMH U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU 1 bubmuorexa [IOK
https://m.edsoo.ru/00adcade
10 | Teopus JIEKTPOJIUTUYECKON JMCCOLMALINN. 1 bubmmnoreka HOK
CuubHbIE U cra0ble 2JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 | MouHble ypaBHEHHUs peakLuit 1 bubnmnoreka HOK
https://m.edsoo.ru/00add448
12 | XuMu4ecKkre CBOMCTBA KHCIOT M OCHOBAaHHI B 1 bubmnoreka IIOK
CBETE TMpPEACTaBICHHH 00 DIEKTPOIUTHUECKON https://m.edsoo.ru/00add5d8
JFICCOTIMAITIHT
13 | Xumuueckne  CBOHCTBA  COJIGM B CBETE 1 bubnunorexa LIOK
npeCTaBIeHUN 00 EKTPOTUTUUECKON https://m.edsoo.ru/00add8b2
JMCCOLMALIIHT
14 | Ilonsartue o ruaponuse conei 1 bu6muoreka [IOK
https://m.edsoo.ru/00add9d4
15 | OGoOmieHre u cucTeMaTH3alus 3HaHUI 1 bubmuoreka [{OK
https://m.edsoo0.ru/00addd12
16 | [Ipaktnueckass  pabora Ne 1.  «Pemenue 1 bubmuoteka [IOK
IKCIIEPUMEHTAIBHBIX 33131 https://m.edsoo.ru/00addbfa
17 | KonTponbsHas pabota Ne2 1o TEME 1 1 bubmuoteka [JOK
«DNEKTPOIIUTHYECKAS JTUCCONUAIUS. XUMUUIESCKUE https://m.edso0.ru/00addecO
pEaxiuu B pacTBOPAX»
18 | OOmias xapakTepuCTHKa TaJIOT€HOB. XHWMHUUYECKHE 1 bubnuorexa [JOK
CBOMCTBa Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
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19 | XnopoBomopon. ConsiHasi KHCIOTa, XUMHUYECKUE bubnmoreka [JOK
CBOWCTBA, MTOJyYCHHE, IPUMCHEHUE https://m.edsoo.ru/00ade104
20 | IIpakTuueckas padora Ne 2 mo teme «llomyuenue bubmuoteka [JOK
COJISTHOM KHCIIOTBI, H3y4CHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 | BeluucineHus 1O ~ YpaBHEHHMSIM  XHMHYECKUX Bu6muoteka [JOK
PEaKIvii, €CIIM OMH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 | OOmas xapaKTepuCcTUKa JIeMeHTOB VIA-Tpymnmbl Bu6muotexa [JOK
https://m.edsoo.ru/00ade64a
23 | AnmnorponHble Monudukanuu cepel. HaxoxmaeHue bubmmoreka [JOK
cepsl U €€ COCIMHCHMI B MPHPOAC. XUMHUECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI
24 | CepoBoziopo, CTPOCHHE, dbuzmveckue u bubnuorexa [JOK
XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
25 | Okcunpl cepwl. CepHas KuciioTa, (pu3nyeckue u bubnuotexa [JOK
XMMHUYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
26 | XuMUYECKHE peakIuu, JeKallue B OCHOBE bubnunorexa LIOK
MPOMBIIUIEHHOTO  Croco0a TOMyYeHHs CepHOMU https://m.edsoo.ru/00adec8a
KHCJIOTBHl. XUMHUYECKOE 3arpsi3HEHIE OKPYKArOIIeH
Cpe/ibl COSTMHEHUSIMH CEPBI
27 | Beruncnenne MaccoBOM JIONIM BBIXOAA HPOAYKTA Bbu6mmoteka [JOK
peaKiun https://m.edsoo.ru/00adec8a
28 | O0mas XapakTepUCTHKA SJIEMEHTOB VA-TpyIIIbl. Bbu6mmoteka [JOK
A30T, pacpocTpaHeHHEe B PUPOE, PU3NIECKHE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
29 | AmMmuak, ero (QuU3HYECKHE M  XHUMHYECKHE bubnnorexa [JOK
CBOMCTBA, MTOJYYCHUE U NPHMEHCHUE https://m.edsoo.ru/00adf004
30 | [Ipaktuueckas padora Ne 3 mo teme «llonmydenue bubnnoreka [JOK
aMMHaKa, U3y4CHUE €ro CBOWCTBY https://m.edsoo.ru/00adf180
31 | A3orHas kucjora, e€ QU3NYecKue U XUMHYECKHE bubnmorexa LIOK
CBOWCTBa https://m.edso0.ru/00adf306
32 | Mcnonb30BaHNE HUTPATOB U COJEH aMMOHMS B bubmuoteka [IOK
Ka4eCTBe MHHEPAIbHBIX YH0OpeHuil. XuMuueckoe https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAoLIEH cpellbl COeTUHEHUSIMU
a3ora
33 | ®ochop. Oxcun dochopa (V) m dochopras bubmmoreka [JOK
KHCJIOTa, (PU3MUYECKHME M XUMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf68a
MIOJTyYeHHE
34 | Ucnonb3oBaHue ¢docdaros B KauecTBe bubmuoteka [IOK
MHUHEPATbHBIX yI00peHHUH. 3arpsizHeHUE https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hochaTtamu
35 | Yruepon, pacnpocTpaHeHue B MpUpoJe, bubnuotexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 | Okcuubl yrieposaa, ux GU3NIECKUe U XUMHYCCKHE bubnuotexa [JOK
CBOMCTBA. DKOJIOTUYECKUE TPOOIEMBI, CBSI3aHHBIE https://m.edsoo.ru/00adfebe
¢ okcugom yriepona (IV)
37 | YroapHas KACIIOTA U €€ COIU bubnunorexa LIOK
https://m.edso0.ru/00ae006¢
38 | Ilpaktuueckas padora Ne 4 mo teme "[lomydenue bubmuorexa [JOK
yriekucsoro rasza. KadecTBeHHas peakiusi Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
39 | IlepBoHavyanbHBle TOHATHS 00 OPraHUYECKHUX bu6muoreka [JOK
BEIIECTBAX KaK O COETMHEHUSX YriepoJia https://m.edsoo.ru/00ae054e
40 | KpemHuit u ero coeiuHEHUs bubmuotexa [IOK
https://m.edso0.ru/00ae080a
41 | Ilpaktuuyeckas pabora Ne 5.  Pemenue bubmmoreka [JOK
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SKCIIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxkHenmmue
HEMETAJJIbl X UX COSTUHECHUA»

https://m.edso0.ru/00ae0bf2

42 | KontponbHas pabora Ne3 mo Teme «Baxueimme bubmuoteka [JOK
HEMETAIUIBI U UX COEIUHEHUS https://m.edso0.ru/00ae0e18
43 | OOmasi XapakTepUCTUKA XUMHYECKUX JIIEMEHTOB bubnmoreka [JOK
—  MeTauioB.  MerauiMyeckass  CBA3bL W https://m.edsoo.ru/00ae103e
MeTaJllInuecKas KpUCTaJTHYeCKast pemérka.
dusnyeckue CBOMCTBA METAIIOB
44 | XuMudeckue CBONCTBaA METAJLIIOB. bubnunorexa LIOK
DIEKTPOXUMHUYCCKHUI PSJT HAPSHKEHUH METaIIJIOB https://m.edsoo.ru/00ae1156
45 | O6mme crocoObl mostydeHuss MeTauioB. CIUIaBbL. bubmmoreka [JOK
Bblunciienuss 1m0 ypaBHEHHSAM  XHMHYCCKHX https://m.edsoo.ru/00ae1156
peaknui, eciu OJWH W3 PEareHTOB COJCPIKHUT
MIPUMECH
46 | IloHsTHE O KOPPO3UHU METAIIIOB bubmmoreka [JOK
https://m.edsoo.ru/00ae1278
47 | lllemo4HbIC METAILTBI bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 | Okcuapl ¥ THAPOKCUIBI HATPHUS U KU bu6nmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 | [llemovyHO3EMENIbHBIC METAUIBI — KaJblUd W bubnuoreka [{OK
MarHHi https://m.edsoo.ru/00ae15e8
50 | Baxuelinue coefMHEHUS KaJlblUs bu6nmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 | O0OoOmenne u cucTeMaTU3alys 3HAHUI
52 | JKécTkoCTh BOJIBI M CTIOCOOBI €€ YyCTpaHEHUs bubmmoreka [JOK
https://m.edsoo.ru/00ae1886
53 | [Ipaktudeckas padora Ne 6 mo teme "KEcTkocTh bubmmoreka [JOK
BOJIBI M METOJIBI €€ yCcTpaHeHus " https://m.edsoo.ru/00aelae8
54 | AmroMuHUI bubmmoteka IIOK
https://m.edsoo.ru/00aelc64
55 | AMdoTepHbIe CBONCTBA OKCHIA U THAPOKCHIA bubmuoteka [IOK
https://m.edsoo.ru/00aelc64
56 | XKeneszo bu6nmorexa LIOK
https://m.edsoo.ru/00ae1d86
57 | Oxcunpl, ruApokcuabl U conu xenesa (1) u xenesza bu6nmorexa LIOK
(D) https://m.edsoo.ru/00ae35e6
58 | O0OoO1IeHNEe ¥ CUCTEMAaTH3aIIMs 3HAHUI
59 | [Ipaktuueckass  pabora Ne 7.  Pemienwue bubmuorexa [IOK
IKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «BaxHeiimme https://m.edso0.ru/00ae3de8
METAIIBI U UX COETUHEHHUS
60 | BeruncneHuss 1o  ypaBHEHHSIM  XUMHYECKHX bubnunorexa LIOK
peaKIvii, €CITM OJMH U3 PEareHTOB JaH B M30BITKE https://m.edso0.ru/00ae1750
WM COJEPKUT TMPUMECH. BBIYHMCIEHUS MacCOBOM
JIOJTY BBIX0J1A IPOAYKTA PEAKITUN
61 | OOoO0IIeHNE U CHCTEMATH3alIMs 3HAHUI
62 | Koutponbnas pabora Ne4 mo teme «Baxueiine bubmuorexa [JOK
METAJUIbI U UX COSIUHEHUS» https://m.edso0.ru/00ae3f50
63 | BemectBa u Marepuanbl B MOBCEIHEBHOW KU3HU bubnunorexa LIOK
JyeoBeKa https://m.edsoo.ru/00ae4270
64 | Xumudeckoe 3arpsi3HEHUE OKPY>KaIOIIel cpepl
65 | Poip XuMHUM B peIEHUH SKOJIOTHIECKHUX TTPoOIeM bu6muoreka [JOK
https://m.edsoo.ru/00ae4270
66 | PesepBHbIii ypok. O60OIIEHHe W CHCTEMAaTH3aIUs bubnuoreka [JOK



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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
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

3HaHUH https://m.edsoo.ru/00ae0d0a
67 | PesepBHbIii ypok. O00OImIEeHHe U CHCTEMaTH3aIUs 1 bubnuorexa [JOK

3HaHUH https://m.edsoo.ru/00adb33c
68 | PesepBHbIii ypok. O000ImIEHHe U CHCTEMaTH3aIUs 1 bubnuotexa [JOK

3HaHHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 417

IIpoBepsieMble TpeGoBaHUsI K pe3yJIbTaTaM 0CBOEHHUSI 0CHOBHOI1
o0pa3oBaTe/ibHOM NporpaMmMsl 8 KJacc
Kon IIpoBepsieMble npeaMeTHBIE Pe3yJbTAThl 0CBOCHHUsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
NpOBEPSIeMOr0 OCHOBHOTI0 00111er0 00pa30BaHus
pe3yabTara
1 ITo Teme: «IlepBoHavabHBIe XUMUYECKHE TTOHATHS»

11 PacKpBIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSATHHA: aTOM, MOJIEKYJIa, XUMIIECKUI 3JIEMEHT, IIPOCTOEC
BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OMHOPOAHAS M HEOIHOPOIHAS), BAIEHTHOCTh, OTHOCHTEIBHAS
aTOMHas M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIPHAas Macca, MaccoBas JMOJs
XMMHYECKOTO DJIEMEHTa B COEJWHEHHH, MOJLIPHBIH O0BEM, XMMHYECKas peakius, KiacCH(pUKaius
peaKmuuii: peakii COCIUHEHHS, PEaKIIUH PA3I0KEHHS, PEAKIIIH 3aMEIICHIS, PEaKIi 0OMeHa, HK30- H
SHIOTEPMUYECKUE pEaKIUH, TEIUIOBOH 3(dekT peakmuu, pacTBOp, MaccoBas [IOJS BEIIECTBA
(mpouleHTHAst KOHIIGHTPALHs) B PACTBOPE

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XHMHYECKUX IIOHATHA M TPUMEHATH 3T TIOHATHS TpU
OITMCAHNH BEIIECTB U MX MPEBpaICHUN

1.3 UCIIONIb30BaTh XUMHYECKYIO CHMBOJIHMKY JUISl COCTaBIeHHs (DOPMYJI BEIIECTB M YpPaBHEHHH XMMHYECKUX
peakiuii

14 PacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBAa COCTaBa, aTOMHO-MOJIEKY-
JSIPHOTO YYEHUsI, 3aKOHa ABOTapo

15 OnpeaACIATL BAJICHTHOCTbL ATOMOB 3JICMCHTOB B 6I/IHapHI:IX COCIHMHCHUAX

1.6 KJIacCCU(HUIUPOBATH XUMUIECKUE Peakuy (TI0 YHCITY M COCTaBY YYAaCTBYIOIIMX B PEAKIHH BEUIECTB, IO
TEIIOBOMY 3P PeKTy)

1.7 BBIYUCIATE OTHOCUTENBHYIO MOJIEKYJISIDHYIO M MOJISPHYIO MAacChl BEIIECTB

1.8 BEIYUCIISITH MAaCCOBYIO JTOTIO XMMUYECKOTO 3JIEMEHTa 0 hOpMYyJie COeTIMHEHIS,

1.9 BEIYUCIISITH MAacCOBYIO JTOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHATh ©CTECTBEHHOHAyYHBIE METOJbl IO3HAHWS — HAOJIOJCHHWE, W3MEpPEeHHEe, MOJIEIHPOBaHUE,
9KCHEPUMEHT (peasIbHbII U MBICJICHHBIN)

2 ITo Teme: «Baxxnelmme npeacTaBUTEIN HEOPraHUYECKUX BEIIECTBY

2.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHUN: OKCUJ, KUCIIOTa, OCHOBaHHE, COJIb

2.2 OTIPEICIIATh MPUHAISKHOCTD BEIIECTB K ONPENICIEHHOMY KJIacCy COSTUHEHHI 1o (hopMysiam

2.3 KJIaCCU(HUIIPOBATH HEOPTaHIMIECKHE BEIIECTBA

24 XapaKkTepu30BaTh (OMUCHIBATH) OOINIME XUMHYECKHE CBOMCTBAa BEIMIECTB PA3JIMYHBIX KJIACCOB,
NOATBCPKAAasA OIMMCAHUE TMpUMEpPaMH MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX
peakuu

2.5 MIPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
IIPOTEKAHUs] XUMUUYECKUX [IPEBPAILCHUI B pa3IMUHbIX YCIOBHIX

2.6 CIIe/IOBaTh MpaBHJIaM ITOJIb30BaHUS XHMHUYECKOH MOCYIOH M J1abopaTOpHBIM 000pYIOBaHHEM, a TAKKE
mpaBWiaM OOpalleHus C BeIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSAMH 110  BBIITOJHEHHIO
71a00paTOPHBIX XUMHUYCCKHUX OIBITOB IO MONYYCHHUIO M COOMPAHMIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA
U KHCJIOPOJA), TPHUTOTOBICHUIO pAcTBOPOB C OMNPEACHEHHOW MAacCOBOM Joyiel pacTBOPEHHOIO
BEIIECTBa, TUIaHAPOBATH " MPOBOJIUTH XUMHYECKHEe 9KCTIEPUMEHTBHI
10 PACIO3HABAHUIO PACTBOPOB ILENOYEH M KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JTakMyc, peHonpTatenH,
METHJIOPaHX U JIPYTHE)



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

2.7

IIPOBOJIUTH PACUEThI 10 YPAaBHEHHUIO XMMUUECKOH peakuyu

3 [To Tteme: «Ilepuomnueckuii 3akoH u I[lepumoguueckass cucremMa XuMHU4YecKux odnemeHtoB /Jl. U.
Menpneneea. CTpoeHre aTOMOB. XUMUYeCKas CBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEIIHHBIC PEAKITUIDY
3.1 PacKpBIBATh CMBICT OCHOBHBIX XHMUYECKUX MOHATHIA: SPO aTOMa, SJICKTPOHHBIN CIIOH aToMa, aTOMHas
opOuTanb, pamMyc aroMa, XWMHYECKas CBs3b, NOSIPHAs U HEMOJSApHAs KOBAJICHTHAS CBS3b,
ANIEKTPOOTPHUIIATENIFHOCTD, HIOHHAS CBSI3b, MOH, KATHOH, aHHOH, CTETICHb OKUCIICHHS
3.2 KJIACCU(HUIIPOBATH XUMHYECKUE ITIEMEHTEI
3.3 OIMKCHIBATh M XapaKTePH30BaTh TaOMUUHYIO (hopMy [lepromnieckoit CHCTEMbl XUMHUYECKHUX DIIEMEHTOB:
pasnuuaTh MOHATHS «TJIaBHAS MOATpyIa (Arpynmna)» u «modounas noarpymnmna (brpynmna)y», «mansie» u
«OOJBIIHE) TEPUOIBI
3.4 packpeiBaTh cMbicn [lepuogmyeckoro 3akoHa [I.M. MenneneeBa: IOeMOHCTPUPOBATH TOHHMAaHUE
MEPUOINIECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT WX MosoxeHus B llepuoamueckoi
CHCTEME
3.5 COOTHOCUTHh O0O3HAUCHHUs, KOTOphIe HMEIOTCS B Tabmmue «[lepuommueckas cucTeMa XUMHYECKHX
anementoB J[.J1. MenzneneeBay ¢ YHCIOBBHIMH XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX
3JIEMEHTOB (coctaB u 3apsa snpa, obrmiee YHUCIIO 3JIEKTPOHOB
U pacrpeieNieHHe UX M0 YJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEICIISTh CTEIICHh OKHMCIICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
3.7 OTpeeATh BHJ XUMHUUYECKOU CBSI3H (koBaJyIeHTHAS 3 HWOHHAas)
B HEOPTaHWYECKUX COSTMHEHHUSX
IIpoBepsieMble TPeOGOBAHUSI K pPe3yabTaTaM 0CBOEHUsI OCHOBHOI
o0pa3oBaTeJILHON MporpaMmMbI9 KJjiacc
Kon . .
poBepsEeMOro IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabrara
1 ITo Teme: «BeniecTBO M XUMUYECKAsT PEAKLIHAS)

1.1 pacKpbIBaTb CMBICI OCHOBHBIX XUMHMUYECKUX IIOHSATHI: pPacTBOp, JIEKTPOIMTBI, HEIIEKTPOJIUTSHI,
JJIEKTPOJIUTHYECKAsT  JMCCOIMAIUS, PEAKIMH HOHHOrO OOMEHa, KaTaau3aTrop, XUMHYECKOS
paBHOBecHe, OOpaTHMBIE W HEOOpaTHMBIC pEaKIWH, OKHUCIUTEIHHOBOCCTAHOBUTEIBHBIC DPEaKIIHH,
OKHCJINTENIb, BOCCTAHOBHUTENb, OKHCJIEHHE ¥ BOCCTAHOBIICHHE, AJUIOTPONHUs, aM(OTEepHOCTS,
XMMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas), KPUCTAJUTUYECKasl PEmIéTka, CILIaBbI,
CKOPOCTh XMMHUYECKON peaKInu

1.2 WIDTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKAX HOHATHH W TPUMEHSATH ATH TOHATHS TIPH
OIMCAaHUU BELIECTB U UX NPEBpaLCHUN

1.3 COCTABIISITh YPaBHEHUS DICKTPOJIUTHUICCKON AWUCCOIMAIIAN KHCJIOT, IIeJo4Yell M collel, IOJHbIe
U COKpAIIEHHbIC YPaBHEHUI PeaKldii HOHHOTO 0OMEHa

1.4 pacKpbiBaTb CYHIHOCTH OKUCIUTCIbHO-BOCCTAHOBUTEIIbHBIX peaKLlI/Iﬁ MOCPEACTBOM COCTAaBJICHUA
AIEKTPOHHOTO OaNaHCca ITHX PEeaKIUid

1.5 IIPOBOJIUTH PacUEThI 10 YPaBHEHUIO XMMUUECKOH peaKkluu

2 ITo Temam: «HemeTaiuiel u ux COCOAUHCHUS» U «MeTamisl 1 UX COCOAUHCHU S

21 XapaKTepH30BaTh (OIMUCHIBATE) OOIIHE U CIICHU(PIUCCKHE XUMUIECKIE CBOMCTBA MPOCTHIX U CIOKHBIX
BEUIECTB, IIOATBEp)KJIasl ONMCAHHWE IPUMEPAMU  MOJIEKYJSAPHBIX W HOHHBIX  ypaBHEHHM
COOTBETCTBYIOIIIUX XUMHUECKUX PEAKIMH

292 COCTABIISITh ypPaBHEHUS PEaKIUid, IOATBEPXKIAIOIINX CYIIECCTBOBAHUE TCHETHYCCKOH CBS3HM MEXKIY
BCHICCTBAMM PA3JIMYHBIX KJIACCOB

23 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHHS
XUMHAYECKUX NPEBPAIICHIH B Pa3IMIHBIX YCIOBHUIX

24 CIICZIOBATh IIPaBUIIaM IOJIB30BaHMS XUMHUECKON TOCYHOH 1 1ab0paTopHBIM 000PYIOBAHUEM, A TAKXKE
IIpaBujIaM 06pameHm{ C BEHICCTBAMH B COOTBCTCTBUM C HUHCTPYKIUAMH TI10 BBIINOJIHECHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB TI0 MONXYYCHHIO H COOMPAHHIO ra3000pa3HBIX BEIIECTB (aMMHUaKa
Y YTJIEKHUCIIOTO Ira3a)

25 MPOBOANTE PEAKLNH, OATBEPKIAIOIINE KAUECTBCHHBI COCTaB PA3IMUHBIX BEIIECTB: PACIIO3HABATH

OMBITHBIM IYTEM XJIOPUJ-, OpoMua, woana, KapooHat, gocdar, cuimkat, cynbdaT, THIPOKCHIHOHEI,




KaTUOHbBI aMMOHHMA, HMOHBI H3YYCHHBIX METAJUIOB, MNPHUCYTCTBYIOIIHME B BOAHBIX pacTBOpax
HCOPIraHUYCCKHUX BCIICCTB

3 ITo Teme: «XuMUs U OKpY’KaroLIas cpena
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMu4eckux moustuii: [TJIK BemecTBa; Koppo3usi METAIIIIOB
3.2 IPUMEHATh OCHOBHBIE OIICPAIIMH MBICIUTEIBHON NESTeIHHOCTH — aHAIN3 U CHHTE3, CpaBHEHHUE, 00-

oOuieHre, CUCTeMaTH3alNI0, BHIABICHHE MPUUYMHHO-CIIEACTBEHHBIX CBSA3EU — Ui M3YYEHHUSI CBOMCTB
BEIIECTB W XWUMHYCCKHX pEaKLUil; eCTeCTBCHHOHAYYHBIE METONBl TIO3HAaHWSA — HaOmoaeHue,
U3MEpeHne, MOJICITUPOBAHNE, IKCIIEPUMEHT (PEeaTbHBIA H MBICIICHHBIH)

IIpoBepsiemble 3J1eMeHTHI cojiep:KaHus 8 Ki1ace

Kog

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

HCpBOHa‘IaHLHLIe XUMHYCCKHEC ITOHATHA

11

[Mpeamer xumun. Pons XxuMuM B )XKM3HU 4elIOBEKa. XUMHS B CUCTeMe Hayk. Tema um BemjectBa. Dusndeckue
CBOIICTBa BelIeCTB. ArperaTHOe COCTOsTHHE BEIIECTB

1.2

Tlonsarue o MeTojax Mo3HaHus B XUMHUHU. YUCThIE BEIlleCTBA U CMECH. Cnoco0Ob1 pa3acICHUs cMmecei

13

ATOMBI H MOJICKYJIBI. Xummdeckue dieMeHThl. CHMBOJIBI XHUMHUYECKUX SJIEMEHTOB. HpOCTHC U CJIOXHBIC
BCIICCTBA. ATOMHO'MOHGKYHHPHOG Y4CHHUC

14

XuMmudeckas (bopMlea. BaneHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCHICCTB.
OtHocurenpHasg aTtoMHass Macca. OTHOCHTEIbHAsS MOJICKYJIsIpHAass Macca. MaccoBast [0JIsI XUMHYECKOI'O
DJICMCHTA B COCAUHCHNHA

15

KomnuectBo Bemecrsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIMYECTBA, MacChl U 4MCIa CTPYKTYPHBIX
eauHuI BemecTsa. Pacuérel mo gopmMynaM XUMHYECKUX COSIMHEHUN

16

Ouznyeckre W XUMHYECCKHE SBJICHHS. XUMHYECKas PEakius M e€ MPU3HAKH. 3aKOH COXPAHEHHsS MAacCChI
BEIIECTB. XHMHUYECKUe ypaBHeHUs. Kiaccudpukanus XUMHYECKAX PEaKIUil (COSAMHECHUS, Pa3lIOKCHUS,
3aMelleHus, 00OMeHa)

1.7

XuMHYEeCKHH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYIOH, ¢ MpaBWiIaMH paboTHl B TabopaTopuu U
npuéMaMu OOpallleHuss ¢ JIaoOpaTOpHBIM O00OpYIOBaHHEM, HW3ydeHWE W ONHCaHHEe (QU3UYCCKUX CBOKCTB
00pa310B HEOPTaHUYECKUX BellecTB, HaOmoneHue pusnyeckux (TUIaBIeHHUE BOCKA, TasHUE JIbAA, PACTHPAHUE
caxapa B CTyNKe, KUTIICHHE W KOHACHCAIUS BOIbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKaJMBaHHE MEIHON
TIPOBOJIOKH, B3aMMOJICHCTBHE MeJa ¢ KUCIIOTOW) SIBICHUH, HAOMIOJCHNE U OMMCAHUE MMPU3HAKOB IIPOTCKAHUS
XIUMAYECKAX pEaKIuid (pa3lloKeHHWe caxapa, B3aHMOJICHCTBHE CEpHOH KHCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuaa meau(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHUE >kene3a ¢ pactBopoMm coiu meru(Il),
H3yYeHHUE CIOCOO0B pazJiesieHusl cMeceil (C MOMOIIBI0 MarHuTa, (PUIBTPOBAaHUE, BhIMTAPUBAHKUE, TUCTHIUIALIUA,
XpoMaTorpadus), poBeIeHHE OYNCTKHU IIOBAPESHHOM COJH, HAOMIOJCHNE U ONIMCAHNE PE3yIbTATOB MPOBEICHUS
OTIBITA, WIUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHHUS MACCHI, CO3JJaHNE MOJIENIe MOJIEKY (IIapOCTeP KHEBBIX)

Baxueilmme npencTaBUTENN HEOPraHUYECKUX BEIIECTB

2.1

Bosnyx — cmech razoB. Cocras Bo3ayxa. Kuciaopoa — anemMeHT u npocroe BelecTBo. HaxoxxaeHue kucioponaa
B mpupoze, (GU3NUECKHe M XUMHYECKHe CBOWCTBa (peakiuu ropenus). Okcuabl. [IpuMeHeHue Kucimopona.
Croco0pl TOMydeHusl KUCIOopoia B JabOpaTOpuH U MPOMBIIIIEHHOCTH. KpyroBopoT KMCIOpoaa B MpHUpPOJIE.
O30H — AUTOTPONIHAS MOTUGBHUKAIUS KHCIOPOJa

2.2

TennoBoit S(b(i)eKT XUMHUYECKON pCakuun, TCPMOXUMHUICCKUEC YPABHCHUA, DK30- U SOHAOTCPMHUUYCCKUEC pPCAKIIUU.
TomnuBo: yroJjb U METaH. 3arp$[3HCHI/IC BO3yXa, YCUJIICHUC ITapHHUKOBOI'O B(b(beKTa, paspyui€Hue 0O30HOBOTO
CJ1041

2.3

Bomopon — snmeMeHT M mpocToe BemiecTBO. HaxokaeHue BomOpoAa B MpUpoe, (PU3MUYECKHEe M XUMHYECKHUE
CBOICTBA, MPUMEHEHHE, cIoco0b! nosrydeHust. Kucnotel u conu

24

ModsipHblit 006EM T230B. PacyéThl M0 XUMHUECKUM YPaBHCHHSAM

25

®dusudeckue cBoiicTsa BoAbl. Boxa kak pactsoputens. PacTBopsl. HachllieHHbIE M HEHACBILIEHHBIE PACTBOPBI.
PactBopumocTs BemecTs B BoAe. MaccoBass H0is BEIIECTBA B PAacTBOpE. XUMHMYECKUE CBOMCTBA BOJBL
OcHoBaHus. Ponbs pacTBOpOB B IPUPOAE U B KU3HU 4denoBeka. KpyroBopoT Boabl B Ipupoje. 3arps3HEHUE
IpupoHbIX BoA. OXpaHa U 0YMCTKa IPUPOAHBIX BOJ

2.6

Knaccudukanust Heopranmveckux coeauHeHuit. Oxcuapl. Kimaccudukanus OKCHAOB: colicoOpasyroline
(ocHOBHBIE, KHCIOTHBIC, aM(OTEepHBIE) U HecoleoOpasyromue. Homenknarypa okcumoB. dusmueckue u
XUMHUUYECKUE CBOMCTBa OKCUIOB. [loiyueHre OKCuI0B




2.7

OcHoBanus. Knaccudukamnus ocHOBaHHHN: METOYH U HEPACTBOPUMBIC OCHOBaHUsA. HOMEHKIIaTypa OCHOBaHHA.
dusnyueckrne 1 XMMHYECKHe CBOMCTBA OCHOBaHUH. [lonyuenne ocHoBaHUH

2.8

Kucnotel. Kinaccudukarus kucnot. Homenknarypa kuciaoT. Gu3ndeckue 1 XHMUIECKHE CBOWCTBA KUCIOT. Psin
aktuBHocTH MeTaiioB H.H. bekeroBa. [lonydyenue kucnor

2.9

Comu. Homenknatypa coneil. u3nueckne u XumMuaeckre cBorctpa coneil. [lomyuenue comneit

2.10

I'eneTnueckas CBSI3b MCXKAY KJIaCCaMU HCOPraHU1ICCKUX COEJIMHEHUM

211

XUMUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE ONpeAeNieHHe COAEpKaHUs KHUCIOpOJa B BO3IyXe, MOIy4YeHHE,
coOmpaHre, paclo3HaBaHWE W H3YYEHHE CBOWCTB KHCIIOpOJa, HAONIOICHHE B3aWMOICUCTBHS BEIIECTB C
KHCIIOPOJOM W YCIIOBHS BO3HHKHOBEHHSI U NMPEKpAIIeHUs TOpPeHus (Mokapa), 03HaKOMIICHHE ¢ 00pa3maMu
OKCHUJIOB M OITMCAaHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHHME U HM3Y4YEeHHE CBOWCTB BOJIOpOJA
(ropenue), B3aumoneiicteue Bonopona ¢ okcuaoM menu(ll) (Bo3MOXHO MCHONB30BaHUE BHAEOMATEPUAJIOB),
HaOroIeHre 00pa3oB BEIIECTB KOJMYECTBOM 1 MOINb, HCCIEIOBaHHE OCOOCHHOCTEHPACTBOPECHHUS BEIIECTB C
Pa3IUYHON PACTBOPHUMOCTHIO, MPUTOTOBIIEHHWE PACTBOPOB C OMPEAENEHHON MacCOBOM 10y PacTBOPEHHOTO
BEIIECTBA, B3aUMOJEWCTBHE BOABI C MeTaUIaMHd (HATpUeM M KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIIOB), ONpeAeTeHHEe PACTBOPOB KHCJIOT W IEJIOYel C MOMOUIbI0 MHIMKATOPOB, HUCCIIEIOBAHUE
00pasioB HEOPTaHMYECKUX BEIISCTB PA3IMYHBIX KIACCOB, HAONIOACHHE H3MEHEHHS OKPACKH WHIUKATOPOB
B PacTBOpax KHCIJIOT W IIeJIouel, n3ydeHne B3aumopaeicTus okcuaa meau(ll) ¢ pacTBOpoM cepHOU KHUCIOTHI,
KHCJIOT ¢ MeTalaMH, peakluil HeHTpanu3aluu, NoJy4eHne HePacTBOPUMBIX OCHOBAaHUM, BHITECHEHHE OHOTO
MeTallla JAPYTHMM W3 pacTBOpa COJIM, PEIleHHE DKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxHeifmue kiacchl
HEOPTraHWYECKUX COSTUHCHUID

Ilepnonnuecknii 3akon u [leproguueckas cucrema xumuaeckux anemenToB .M. Menaeneesa. Ctpoenune
aTOMOB. XUMHU4YecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBHUTENBHbIE PEAKINH

3.1

[lepBble TOMBITKMA KIACCU(HUKANNN XUMHYCCKAX JJIeMEHTOB. [IOHATHE O Tpymmax CXOAHBIX 3JIEMEHTOB
(ImemoyHble W IMIEJIOYHO3EMENbHBIE METAJUTBl, TaJOTeHBl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpBIE 00pa3yloT
aM(pOTepHbIE OKCUIBI M THIPOKCHUIBI

3.2

Ilepuoguueckuii  3akoH. Ilepuoguueckas cucrema  xumuuyeckux  dnemeHroB  J M. Menneneesa.
Kopotkonepromnas u miuuHHONEepHomHas ¢opmbl [lepronndeckoil CHCTEMBI XHMHYECKHX DIIEMEHTOB
J.UN. MenneneeBa. Ilepronslt u rpymnmbl. OU3NYECKHA CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOJA U

TPYIIIBI YIEMEHTA

3.3

Crpoenune atoMoB. CocTaB aTOMHBIX sifiep. M3otonsl. DnekTpoHbl. CTpOeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 2dnmeMeHTOB [lepmommueckoit cucrembr .M. MenneneeBa. XapakTepucTtuka
XAMHYECKOTO AJIEMEHTA IO ero nosuoxeHuro B [lepuoanueckoit cucreme .M. MeHnneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XUMHYECKUX 3JEMEHTOB, METAINIMUYECKUX M HEMETAJUIMYECKUX
CBOMCTB MO TrpymnmaM © mnepuoiaMm. 3HadeHue Ilepmommueckoro 3akoHa u I[lepwogudeckoil CHCTEMBI
XAMHWYECKUX 3JIEMEHTOB I Pa3BUTUA HayKH U npakTuku. .M. MenneneeB — yu€HbIN U TpayKIaHUH

3.5

Xumuueckas cBsi3b. KoBajeHTHas (MOJSIpHAst M HETONSAPHAs) CBSI3b. DJIEKTPOOTPULIATENBHOCTh XMMHUYECKUX
31eMeHToB. MoHHaA CBsI3b

3.6

Crenensb okuciaeHus. OKUCIUTEIFHOBOCCTAHOBUTEILHEIE pCaKuun. Hpoueccm OKHCJICHUA U BOCCTAHOBJICHHA.
OKHUCIUTEIN U BOCCTAHOBUTEIU

3.7

XUMHYECKHH HKCIEPUMEHT: H3yueHHE O0Opa3lloB BEIICCTB METAJUIOB M HEMETAJIOB, B3aUMOJACHCTBHE
THJIPOKCHJA LMHKA C PACTBOPAMHU KUCJIOT U HIETI04YeHd, MPOBEACHUE OMNBITOB, MILTIOCTPUPYIOLIUX MPUMEPHI
OKHCIHMTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI (TOpPEHHE, PEAKIIUU PA3JIOKEHHUS, COCTUHEHMSI)

ITIpoBepsiemMble 3j1eMeHTHI cojiepkanus 9 Kiace

Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUS

BemecTBo 1 XxumMuyeckas peaKkmus. HOBTOpeHI/Ie

11

Ilepuonnueckuii 3akoH. Ilepmomuueckass cuctema xumudeckux snemeHToB .M. Menneneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWMCTB XMMHMYECKHUX 3JIEMEHTOB MEPBBIX TPEX IMEPHOMOB, Kalus,
KalblIU M WX COENWHEHUWH B COOTBETCTBHHM C IOJOXEHHEM »dieMeHToB B [lepmonmnueckoil cucreme u
CTPOEHUEM UX aTOMOB




1.2

CtpoeHme BemiecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKHX DPEIIETOK, 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT THIA KPUCTAUINIECKON PEMIETKH M BUIA XUMHYECKOH cBs3u. Kiaccudpukanus u HOMEHKIIATypa
HEOPraHWYEeCKHUX BELIECTB (MEXIYHAapOAHAs U TPUBHAJIbHAS). XUMHUYECKUE CBOMCTBA BELIECTB, OTHOCALIMXCS
K pa3IMYHbIM KJIaccaM HeOPraHUYECKHX COeAMHEHU, TeHeTHUeCKas CBS3b HEOPTaHUUECKHUX BELIECTB

13

Knaccudukanus XUMHUECKUX PEaKIMi [0 Pa3IMYHBIM TPH3HAKaM (II0 YHCITy W COCTaBY YYacTBYIOIIHUX B
PEaKIry BEIIECTB, MO TEIUIOBOMY (P QEKTy, IO U3MEHEHHIO CTENCHEH OKHCICHUS XUMHUECKUX AIICMEHTOB, 1O
o0paTUMOCTH, MO YYacTHIO Karaiu3aropa). OK30- W OHAOTEPMHUECKHE PEaKLUHUU, TEPMOXUMHUECKUE
ypaBHeHus. [ToHATHE O CKOPOCTH XUMHUYECKOH peakIiuu

14

[TonsTre 006 0OpPAaTUMBIX U HEOOPATHMBIX XUMHUYECKHAX peakiusix. [IoOHATHE 0 TOMOTEHHBIX M TeTepOTreHHBIX
peakuusax. IloHaTHEe 0 XUMUUYECKOM paBHOBecUHU. DaKTOpPbI, BIUAIOLUIME HA CKOPOCTh XUMHUYECKOM peakiuu u
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI

15

OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIMK, JJIEKTPOHHBIA OaJlaHC OKHCIUTEIbHO-BOCCTAHOBHUTEIEHON
peakunu. CocTaBleHHE YpaBHEHHH OKHCIIUTEIBHO-BOCCTAaHOBUTENIBHBIX PEAKLUH ¢ HCIOJIB30BAHHEM METOIA
3JIEKTPOHHOIO OanaHca

1.6

Teopust 3MEKTPOJIUTUUECKON IUCCOUMAIMH. DIEKTPOIUTHI U HEANEKTPOJIUThl. KaTnoHbl, aHMOHBL. MexaHu3Mm
JUCCOLMAlMKM BELIECTB C PazIMYHbIMH BHJIAMH XUMHUYeCKOH cBs3u. CreneHb auccouuanuu. CHIIbHBIE U
cira0ble 3JICKTPONUTHL. Peakni moHHOTO 0OMeHa. Y CIIOBHS MIPOTEKaHMsI peaknii HOHHOTO 0OMEHa, TIOJTHBIE U
COKpaIlIEHHbIC HOHHBIE YpaBHEHUs peakiuii. CBOHCTBa KUCIIOT, OCHOBAHUH U coJieil B CcBeTe MpeACTaBICHUN 00
3JIEKTPOIUTHUYECKOM Arcconranui. KauecTBeHHbIe peaklini Ha HOHEL. [oHSTHE O TUAPONIN3E CoJei

1.7

XUMHYECKHI IKCIIEPUMEHT: O3HAKOMIICHHE C MOJICIISIMU KPUCTAJUTMYECKUX PELIETOK HEOPTaHUYECKHUX BEIIECTB
— METAJUIOB M HeMeTauIoB (rpaduTa W anMasa), CIOXHBIX BeEIIECTB (XJIOpHIA HATPHS);, HCCICIOBAHHE
3aBUCHMOCTH CKOPOCTH XUMHYECKOH pEakIMu OT BO3ICHCTBHUS pa3iM4YHBIX (DAKTOPOB; HCCIICIOBAHUEC
JIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILECTB, MpOIEcca AUCCOLMALNM KHCIOT, LIeJoueid u coseil (BO3MOXHO
UCIIOJIb30BAHUE BHICOMATEPHAIIOB); MIPOBEICHUE OIBITOB, WILTFOCTPHUPYIOLMX NPU3HAKU [TPOTEKAHUS PEaKIuii
HOHHOTO oOMeHa (oOpa3oBaHME OcajKa, BBUICICHHE Ta3a, 00pa3oBaHUE BOBI); ONBITOB, WILIHOCTPUPYIOIIAX
TPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENIFHBIX pEaKIMid (TOPEHHE, PEaKIUU Pa3JIOKCHUSA, COCIAMHCHUN),
pacrio3HaBaHHe HEOPraHMYCCKUX BEIICCTB C IMOMOIBIO KAYECTBCHHBIX PEAKIUH HA HWOHBI;, pEIICHHE
IKCIIEPUMEHTANIBHBIX 3384

HemeTtannsl u ux COCOHUHCHUSA
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OO6mias xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU OKHCIICHUS.
CrtpoeHue 1 (pU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa
(B3anMoJIeiiCTBHE ¢ MeTaJlJIaMH, HEMETaJUTaMH, Iiejodamu). XytopoBojopoj. ColissHash KHUCIOTa, XUMHUECKUE
CBOMCTBA, MOJy4YeHHe, MpUMeHeHue. JleficTBre xyopa U XJI0pOBOIOpOa Ha OpraHU3M uejoBeka. Baxueiue
XJ'IOpI/I,Z[I)I U UX HAXOXJICHUC B HpI/IpOJIe

2.2

OO0mras xapakTepucTuKa 31MeMeHTOB VIA-rpymnmbl. OcOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIC CTETICHU
okucnenus. CtpoeHne W (U3MUECKHE CBOWCTBA MPOCTBIX BEHIECTB — KHCIOPONA M CEPHl. AJLIOTPOITHBIC
MOIU(UKAIUE KHCIOPOAa U Cepbl. XUMUYECKUE CBONCTBa cepbl. CepoBOMOPO, CTPOCHUE, (PU3MYECKUE U
XUMHUYECKUe cBOMcTBA. OKCHIIBI CEpPhI KaK MPEICTABUTEIHN KUCIOTHBIX OKCUIOB. CepHas Kuciora, pusndyeckue
U XAMHUYECKHE CBOWcTBa (OOIMME Kak IpeICTAaBUTENs Kiacca KHCIOT W crenuduyeckune). XUMHYCCKHE
peaknuy, Jexanue B OCHOBE IPOMBIIIICHHOTO CIIOco0a TMONydeHus: cepHOi kucioThl. [Ipumenenune. Comn
CepHOM KHUCJIOTHI, KAaUeCTBEHHAs peakius Ha cyibhaT-uoH. HaxoxaeHue cepbl U e€ COCTUHEHUI B MPUPOJIE.
XuUMHUYECKOEe 3arps3HECHHE OKPYXAIOMeH Cpelbl COCIUHCHUSMH Cepbl (KUCIOTHBIC TOXIH, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHSI

2.3

OO0mas xapakTepuCTUKa dIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBbIC CTEIICHU
OKHCJICHHUS. A30T, pacIpoCTpaHeHHE B IpHUpoe, (Ppuzndeckue u XUMUYecKue cBoictBa. Kpyroropor asora B
npupozae. AMMHuak, ero Gpu3Mdeckne U XMMHYECKHe CBOMCTBA, MMOTydeHue u nmpuMeHenne. Colll aMMOHUS, HX
¢usnyeckue W XUMHYECKHE CBOWCTBA, NMpHMeHeHHWe. KadecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas
KHCIIOTa, e¢ ModydeHue, (PU3MUECKUEe U XUMHUYCCKHE CBOMCTBA (0OIIME KaK MPEICTaBUTENSI Kiacca KUCIOT U
cnenugmnueckue). lcmonp3oBaHue HUTPATOB U COJNICHl aMMOHHS B KaueCTBE MUHEPAIBHBIX YIOOpCHMIA.
XUMHUYECKOE 3arps3HECHHE OKPYXKAIOIIEH Cpelbl COEIMHEHUSIMM a30Ta (KUCIIOTHBIE JOXKIU, 3arpsA3HCHHE
BO3/1yXa, NOYBBI ¥ BOJOEMOB)
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Docop, ammorponHbie Monudukanuu docdopa, dusmueckue u xumudeckue cpoiictpa. Oxcug pocdopa(V) u




(dhocdopras kucnora, pusnUecKue U XUMUYECKIE CBOMCTBA, oTy4eHue. Mcmonp3oBaHue GocdaTroB B Ka4eCTBE
MUHEPAITBHBIX YI00pEeHUH

2.5

OO6mwas xapakrepucTuka sneMeHToB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHU
OKHCJICHUS. YTIEpPO, aJNTIOTPOITHbIC MOTU(HUKAIIUNH, PACIPOCTPAHEHUE B IPUPOJIE, PU3NISCKUE U XUMHICCKUE
cBoiictBa. Ancop6oums. Kpyrosopot yriiepona B npupone. OKCHIBI yriiepoja, ux (pu3nuecKkue U XUMHYCCKHUE
CBOWCTBa, ACHCTBHE Ha JKUBBIE OPTaHMU3MBI, ITIONydYeHHE M INPUMEHEHHE. JKOJIOTHUECKHE MPOOIEMBI,
cBsi3aHHBIC ¢ okcumoM yriepoaa(lV); runore3a rio0aNbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIA 3(deKT.
YroipHas KucioTa W €€ coimu, MX (U3WYECKHEe M XUMHUYECKHE CBOWCTBA, TOJNy4YE€HHE U TPUMEHEHHE.
KagectBennass peakuuss Ha KapOOHAaT-MOHBL lcmomb3oBanwe KapOOHATOB B OBITY, MEIHWIIHHE,
POMBIIUICHHOCTH B CEITECKOM XO3SIHCTBE

2.6

IlepBoHayanbHBIC MOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX yriepona (MeTaH, 3TaH, dTHICH,
aleTUIeH, A3TaHOJ, TIUIEPUH, YKCyCHass KHcioTa). WX coctaB M xXuMmHyeckoe cTpoeHue. lloHsatue o
OMOJIOTHUECKH BaKHBIX BEIIECTBAX: JXHUpax, OENKax, YIIeBOJaX — M HMX pPOIU B JKU3HH UEIIOBEKA.
MatepualibHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUUYECKUX COEIMHEHUM

2.7

KpemHuuii, ero ¢usuueckre U XMMHUYECKHE CBOWCTBA, MOJydeHHe W NpuMeHeHHe. COCTUHEHUS KPEMHUS B
npupone. OOmme mnpencrapienus o0 okcuae kpeMHUSA(IV) u kpemHueBod kucnore. CHIIMKATBI, WX
WCIIONIb30BaHNUE B OBITY, MEIHUIIMHE, MPOMBIIUICHHOCTH. BaKHEeHITEe CTpOUTENbHBIC MaTepUalbl: KepaMHUKa,
CTEKJIO, LIEMEHT, 0eTOH, Kene300eToH. [IpobiieMbl 6€30MacHOT0 UCIIONB30BaHMsI CTPOUTENBHBIX MaTEPUajioB B
IIOBCEIHEBHOM )KU3HU

2.8

XuMu4YecKHi SKCHEPHUMEHT: H3y4deHHe O0paslloB HEOPraHHYECKHX BEIIECTB, CBOHCTB COJSHOW KHCIOTHI;
MPOBENICHHE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI M HAOIIONEHHWE MPU3HAKOB MX MPOTEKAHHS; OIIBITHI,
oTpaxkarone GU3NUECKHe M XUMHUUCCKHE CBONCTBA TAJOTCHOB M MX COCIMHCHHH (BO3MOXHO HCIIOJIb30BAHUE
BHU/ICOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3laMy XJIOPUAOB (TaJOreHHI0B); O3HAKOMIIEHHE C 00pa3laMH cepbl
U e€ coeqMHEHWAMH (BO3MOXKHO WCIOJNB30BaHME BHACOMATEPHANIOB); HAOIIONEHHE Iporiecca OOyTITHBaHMUS
caxapa ToJ JIeHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yYCHHEe XUMHUCCKAX CBOWCTB Pa30aBICHHOMN
CCpHOW KHCIIOTHI, MPOBEICHUE KAYECTBCHHOW pEaKIu Ha Cylb()aT-uOH U HAONIOJCHUE TpU3HAaKa &
MPOTEKaHMsI, O3HAKOMIIEHHE ¢ (DU3MYECKUMH CBOMCTBaMM a30Ta, (ocopa W UX COCTUHEHUU (BO3MOXKHO
WCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YIAOOpEHUIL; MoTydeHHe, cOOupaHue,
pacrio3HaBaHHe M H3yYCHHE CBOIMCTB aMMHaKa; MPOBEICHHE KAaUeCTBEHHBIX peaklWid Ha WOH aMMOHHS U
(hocdar-uoH ¥ U3ydeHHe MPU3HAKOB UX MPOTEKAHHUS, B3aUMOJICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI
C Menplo (BO3MOYKHO HCIIONb30BAaHHME BHAEOMATEPUAJIOB); M3y4YE€HHE MOJelNlel KPHUCTAIMYECKHX PpeléToK
anMasa, Trpadura, ¢QyuiepeHa; O3HAKOMJICHHE C TIPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX  BEIISCTB
AKTHBHPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHBOTa3a; IONyYCHHE, COOMpaHNe, Paclo3HABaHUE U W3yUCHUE
CBOWCTB yIJIEKUCIIOTO Ta3a; MPOBEICHIE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4YCHUE
MPU3HAKOB HUX TIIPOTCKAHUA; O3HAKOMJICHUC C npoz[yKuHeﬁ CUJIMKATHOU MPOMBIIIIJICHHOCTHU; PCIICHUE

OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME «Baxkneie HeMeTalIbl M UX COCTUHCHUSDY

Mertanasl 1 uX COeIMHEHUS

3.1

O6H13${ XapakKTECPUCTUKA XUMUYCCKUX DJIEMECHTOB — MCTAJIJIOB HAa OCHOBAHUHU UX IIOJIOKCHHS B Hepnogmqecxof/i
CUCTCMC XHUMHUUYCCKHUX OJICMCHTOB I[I/I Menpaeneera u CTPOCHUA aTOMOB. CTpOCHI/Ie MCTaJIJIOB.
Mertannuueckasi CBsI3b M MeTajIM4yecKas KpucTajllinducCKas peméTKa. SHCKTpOXI/IMH‘IeCKI/Iﬁ pAan HaprI)KCHI/Iﬁ

MCTaJIJIOB

3.2

®dusnveckre U XUMHUYECKHE CBOKCTBA MeTasuioB. O0Iue crmocoObl MOTyYeHUs MeTAIIOB. [IoHATHE 0 KOPPO3UHU
METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CILIaBHI (CTajib, YyTYH, TIOPATIOMAHUA, OpOH3a) U X
MPUMEHEHHE B OBITY M MTPOMBIIUICHHOCTH

3.3

[{emounbie MeTtamibl: monoxkenue B Ilepuonnueckoil cucrteme xummdeckux snemeHToB .M. Menzaeneesa;
CTPOCHHE WX aTOMOB; HaXxOXKJeHUE B Mpupoje. Puzndeckne U XUMUYECKHE CBOWMCTBA (HAa MpUMEpe HATpUs U
Kasusi). OKCUbI MU THIPOKCUIBI HaTpUs U Kanus. [IpuMeHeHne eNnoYHbIX METANIOB M X COSTUHEHUN

3.4

[IlerouHO3eMeNbHBIE METAJUIBI MarHUM W KanblUud: monoxeHue B Ilepuonnyeckoil cucteMe XHUMHYECKHX
anemeHToB JI.MI. MenpaeneeBa; CTpoeHHE UX aTOMOB; HaxOXJAEHUE B Ipupoae. PU3MUECKUE U XUMHUUECKUE
CBOWCTBA MarHus U Kanbliys. BaxHelue coeanHeHus Kaabuus (OKCUA, THIPOKCUN, conn). JKECTKOCTb BOJBI
U cr10coObl €€ yCTpaHEeHUs!

3.5

Anromunmii: nonoxenne B [leproanyeckoit cucteme xumuaeckux aneMeHToB J[.M. MenneneeBa; ctpoerne atoma;




HaXOXJeHHe B mpupoje. Ou3nyeckue U XMMHUYECKAE CBOWCTBA AIOMHHHUSA. AMQOTEpHBIC CBONCTBA OKCHIA U
THIAPOKCHIA ATFOMUHUS

3.6

XKenezo: monoxenune B [leproanueckoii cucreMe xumuiaeckux sneMentoB [I.1. MenneneeBa; cTpoeHIE aTOMa;
HaxoXeHHe B mpuponae. dusmdyeckue W XUMUYECKUE CBOMCTBA >kene3a. OKCHIBI, THIAPOKCHUABI U COJH
xenesa(ll) m xenesa(lll), ux coctas, CBOMCTBA U MOyYEeHUE

3.7

XUMUYECKHI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMy METAIJIOB U CIUIABOB, UX (PH3MYECKUMHU CBOMCTBAMM;
U3yYEHHUE DPEe3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAJIOB), 0COOEHHOCTEM
B3aMMOJICHCTBUSL OKCHJA KaJIbLUSA M HATpUS C BOJOW (BO3MOXKHO HCHOJIb30BaHHE BHIEOMATEPUAJIOB);
HCCIICJIOBAHUE CBOMCTB KECTKOM BOJBI; MIpoIlecca TOPSHHS JKene3a B KHCIOpoAe (BO3MOXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB); MTPU3HAKOB MPOTEKaHMS KAYECTBEHHBIX PEAKIUil Ha MOHBI (MarHUs, KaabIlHs, aJTFOMAHUS,
uuHka, skene3a(ll) u xenesza(lll), meau(ll); HaOdrOAEHME M OMHCAHWUE MPOLIECCOB OKPAIIMBAHHS IIAMEHHU
WOHAMH HATPUS, KaJUs ¥ KaJIbIHs (BO3MOXKHO HCIIOJIh30BaHHE BHICOMATEPHANIOB); UCCIEIOBaHHE aM(oTep-
HBIX CBOWCTB THAPOKCHIA AFOMHHUS W THAPOKCHJA IWHKA; PEHICHHE DKCICPUMEHTAIBHBIX 3a/lad M0 TeMe
«BaxHelmme MeTauibl ¥ UX COSTUHEHUS)

XuMus 1 OKpy>Karollas cpeia

4.1

HoBele marepuansl u TexHosioruu. BemecTBa M MaTepualibl B IOBCEIHEBHOW JKU3HU YelOBEKa. XUMHS U
310poBbe. be3omacHoe WCHONb30BaHWE BEIISCTB W XMMHYECKMX peakiuid B OwiTy. IlepBas momommps mpu
XUMHYECKUX 0YKOTaX U OTPaBICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON TpaMOTHOCTH. XMMHUUYECKOe 3arps3HeHue okpyxaromei cpeasl [TIJK. Ponap xumun
B PeIICHUH JKOJIOTHYECKHX TpobOieM. IlpmpoaHele HCTOYHWKH YTIeBOJOPOIOB (Yroib, NMPHPORHBIN ras,
He(Th), IPOIYKTHI UX NIEPEPAOOTKH, UX POJIb B OBITY M TPOMBINUICHHOCTH

4.3

XUMUYECKUHA HKCIIEPUMEHT: HM3y4YeHHe O0Opa3loB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpHBIE
MaTepHabl)

IIpoBepsiembie Ha OI'D nmo xumMuu TPpeGOBaAHMS K Pe3yIbTATAM O0CBOEHHS
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI0 0011ero o0pa3oBaHusi

Kon

NPOBEPsIEMOro OCBOCHHS OCHOBHOI1 00pa30BaTeJbLHON NPOrpaMMBbI OCHOBHOI'0 00111€Tr0
TpeOoBaHus o0pazoBanust Ha ocHoBe PT'OC

IIpoBepsiemble TPeOOBAHHA K NPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS

1

IIpencraBnenue:

11

0 TI03HABAEMOCTHU SBIICHUH MPHUPOJIbI, MOHUMaHNE OOBEKTUBHONW 3HAYUMOCTH OCHOB XMMHYECKON
HayKd KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHHS, KOMIOHEHTa OOIIEH KyIbTYphl M TMpak-
TUYECKOU IeATEITFHOCTH YEIIOBEKA B YCIIOBHUAX COBPEMEHHOTO OOIIECTBA; IOHUMAHNE MECTa XUMUH
Cpeliu IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HayY4YHbIX MCTOJaX IIO3HAHHUA, B TOM YHCIIC OKCIICPHUMCHTAJIBHBIX W TCOPETHYCCKHUX METOAax
HCCIIEA0BAaHUA BCHICCTB W HU3YUYCHHUA XUMHUYCCKHUX peaKuHﬁ; YMCHHUE HCIIOJb30BaTh MOACIN JIA
0OBSICHEHHS CTPOCHHMA aTOMOB U MOJICKYJI

13

0 cdepax mnpodhecCHOHAILHOW JEATENBHOCTH, CBSI3aHHBIX C XHMHEH W COBPEMEHHBIMHU
TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTIKCHUSIX XHMUYECKON HAYKH, YTO TIO3BOIUT OOYUAIOIIUMCSI
paccMaTpuBaTh XUMHIO Kak chepy cBoed Oyaymieid mpoecCHOHAIFHON AESTEITbHOCTH U CICNATh
OCO3HAHHBINA BHIOOP XUMHH KakK MPOQPHIBHOTO MpPEIMETa MPH MEePEeXOoie Ha YPOBEHb CPEIHEro
obmiero obpa3zoBaHus

Brnanenue cucteMol XMMHUYECKMX 3HAHUM M YMCHHUE TIPUMCEHATH CUCTEMY XHMUUYCCKHX 3HaHHI>i,
KOTOpAas BKJIKOYACT:

2.1

Ba)XHCHININE XMMHUYECKUE TIOHATHS: XUMUYECKUN DIIEMEHT, aTOM, MOJICKYJIa, BEIIECTBO, MPOCTOE U
CJI0KHOE BEMIECTBO, OJTHOPOIHASI M HEOJHOPOHAS CMECh, OTHOCHUTEIILHBIC ATOMHASI U MOJICKYJISIpHAST
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJSPHBIM O0BEM, OKCHI, KHCJIOTA,
OCHOBaHHWE, COJIb (CpeIHss), XUMHUYECKas PEaKIMs, PEaKlul COSJAMHEHHUS, PEaKIUH pPa3IoKeHUs,

peaKIyy 3aMENICHUs, peakiuu oOMeHa, TeruioBoW 3(deKT peakiyu, 3K30- M IHIOTSPMHUUCCKHE




pEaKIy, PacTBOp, MaccoBas IOJII XMMHYECKOTO JJIEMEHTa B COCIMHEHHWH, MaccoBasi N0 H
MPOLICHTHAS! KOHIICHTPAIUS BEIIECTBA B PACTBOPE, SAPO aToMa, SIEKTPOHHBIA CIOH aroMa, aTOMHas
opbutanb, pagdyc  aToMa, BaJIEHTHOCTb, CTENEHb  OKUCIEHHS, XUMHUYeCKas  CBA3b,
3JIEKTPOOTPULIATENILHOCTD,  MOJISIPHAsl U HEMOJIApHAs  KOBAJIEHTHAas  CBsI3b, HOHHAs  CB3b,
METaJUIN9eCKasl CBs3b, KPHUCTAJUIMYECKas pemiéTka (aToMHas, MOHHAs, METAUIMYECKas, MOJEKY-
JSIpHAs), WOH, KaTHOH, aHWOH, 3JEKTPOJHUT M HEDJIEKTPOJIHT, AICKTPOIUTHICCKAS IUCCOIHAINS,
peaklMd HMOHHOTO OOMEHa, OKHCIHUTEbHO-BOCCTAHOBUTENbHBIE PpEAaKIMH, OKHCIHTENIb H
BOCCTaHOBHTEIb, OKUCIICHHE U BOCCTAHOBIIEHHE, 3JIEKTPOJIN3, XUMUYECKOE PAaBHOBECHE, OOpaTUMBbIE
1 HeoOpaTUMbIe PEaKIH, CKOPOCTh XUMHIECKOU peakimu, kartanmmsatop, [1J1K, koppo3us MeTamios,

CIIaBEI
2.2 OCHOBOTOJIATAIOIINE 33aKOHBI XMMHUM: 3aKOH COXPaHEHUS Macchl, MEpPUOANYECKUI 3aKOH
J.M. MenneneeBa, 3aK0OH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo
2.3 TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIPHAS] TEOPHSL, TEOPHSI AIEKTPOIUTHICCKON IUCCOIHAIIUH
3 BnasneHue ocHOBaMM XMMHUYECKON IpaMOTHOCTH, BKIIFOYAIOIIEH:
3.1 YMEHHE IIPABUIBHO UCIOIb30BaTh U3yUCHHBIE BEIECTBA U MaTepUalsl (B TOM UYHCIIE MUHEpAIbHbIE
yIOOpEHHsI, METaJUTBI U CIUIABBI, IPOIYKTHI IIEPEepadOTKH IPUPOTHBIX HCTOYHHUKOB YTIEBOIOPOIOB
(yrus, MIPUPOJTHOTO rasa, He(TH) B OBITY, CeJIbCKOM X03sHCTBE,
Ha IPOU3BOACTBE U MOHUMAaHUE 3HAYEHUs >KUPOB, OEJIKOB, yIJIEBOJOB JUIS OpraHW3Ma 4eJIOBEKa;
yMEHHE NPOrHO3UPOBATH BIMSHHUE BEIECTB MU XUMHUYECKUX INPOLECCOB HA OPraHU3M dYeJOBeKa U
OKPYKAFOIIYIO IPUPOTHYIO Cpery
3.2 YMEHHE HHTETPHPOBATh XUMUYECKHE 3HAHHS CO 3HAHHUSAMHE JPYTUX YIeOHBIX IPEIMETOB
3.3 HaJIMYUE OMBITAa PAObOTHI C PA3TMYHBIMYU HCTOUHHKAMU HH(OPMALIUY 110 XUMUH (HaydHast 1 HaAy4HO-
HOMYJISIPHAS JINTEpaTypa, CIOBApH, CIIPABOYHUKHN, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTUBHO OIICHWBATh WH(POPMAIIHMIO O BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTHYCCKOM
IPUMEHEHHH ¥ YMEHHE UCIIOIb30BAaTh €€ ISl pelIeHus yueOHO-TI03HABATENbHBIX 33134
4 Brnanenue ocHOBaMH MOHATHITHOTO ammapara U CUMBOJMYECKOTO SI3bIKa XMMHUH JUIS COCTAaBJICHUS
(hopMyIT HEOPraHWYECKUX BEIIECTB, YPABHCHHUH XMMHUYCCKUX PEAKIM; OCHOBAMH XHMHUYECKOHN
HoMmeHKIaTypbl (IUPAC u TpuBHanbHON)
5 YMeHre OOBSACHATH CBS3b MNOJOXKEHHUs 371eMeHTa B Ilepmoamueckoil cucteme ¢ YHCIOBBIMU
XapaKTePUCTHKAMU CTPOSHHS ATOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsil siApa, o0IIee Yuciio
JJIEKTPOHOB), PacIHpeieieHNeM 3JICKTPOHOB IO DHEPTEeTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX
MIEPUOJIOB, KM U KaJIbIHS
6 [IpencraBnenue o NepuOIUUECKOI 3aBUCHMOCTH CBOWCTB XMMHUECKHUX JIEMEHTOB (PagHyc aToMa,
AEKTPOOTPUIIATEIFHOCTD), MPOCTHIX U CIOXHBIX BEIIECTB OT TIOJNOKEHHS DJJICMEHTOB B
[eprommueckoit cucteme (B MaNBIX IEPHUOAAX U TIIABHBIX IMOATPYIIIAX) U SJICKTPOHHOTO CTPOCHHUS
aToma
7 YMeHue Ki1accu(pUIMPOBaTh:
7.1 XUMHAYECKUE DIIEMECHTHI
7.2 HEOpPraHWYECKHE BEIIeCTBa
7.3 XUMHUUYECKUE PEaKIUU
8 YMeHue onpenensrs:
8.1 BAJICHTHOCTH M CTEIICHb OKHMCICHHUS XMMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJ XMMHYECKON CBSI3M M TUI KPUCTAUIMIECKON CTPYKTYPHI B COCTMHEHISIX
8.3 XapakTep Cpefibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIN)
8.4 OKHCJIUTENIb U BOCCTAHOBUTENH
9 YMeHne XxapakTepu30BaTh (HU3MUECKIE U XMMUYECKHE CBONCTBA:
9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOJ, rpaduT, amMas, KpeMHHH, a3oT, Gocdop, cepa, xiop,
HATPUH, Kalluil, MAarHWH, KAJIBITNH, ATFIOMUHUH, JKEJIe30)
9.2 CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOIHBIX PACTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPOJ,

CEPOBOJIOPOJI, OKCUIBI M TUAPOKCcHU B MeTaiuioB I-1IA rpynn, amromunus, meau (II), nunka, xenesa
(II u IIT), okcuaer yraepona (11 u IV), kpemuus (IV), azora u dochopa (III u V), ceper (IV u VI),




CEPHHUCTAs, CepHAasi, a30TUCTasA, a30THAas, PocopHasi, yrojbHas, KpEMHHEBasi KUCJIOTa M UX COJIH)

9.3 MPOTHO3MPOBATh U XapaKTepH30BaTh CBOMCTBA BEUIECTB B 3aBICUMOCTH OT UX COCTaBa U CTPOCHHS,
NPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX CBOMCTB, BO3MOXXKHOCTH MPOTEKAHHS XUMHUYCCKHX
MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX

10 YMeHHue cOCTaBIsATh MOJICKYJSIPHBIC 1 HOHHBIC YPaBHEHHUS PEaKINi, B TOM YHCIe:

10.1 peaxuuii HOHHOro oOMeHa

10.2 OKHCIIMTEIILHO-BOCCTAHOBUTEIIBHBIX PEaKIUi

10.3 WJUTIOCTPUPYIONIMX XUMUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII) HEOPTAaHUYECKIX BEIIESCTB

10.4 MOJTBEPKAAIONINX TCHETHYCCKYIO B3aMMOCBSI3b MKy HUMHU

11 YMeHue BBIYUCIATD (IIPOBOIUTH PacyEThl):

111 OTHOCHUTEJIBHYIO MOJICKYJIIPHYIO ¥ MOJIAPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIFO XHMHUYECKOTO
DIIEMEHTA B COEIMHEHUHT

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

11.4 M0 YpaBHEHUSAM XHMHUYECKHX PEaKIUid M HaXOJUTh KOJHYECTBO BeIIecTBa, 00BEM M Maccy
pEareHTOB WM MPOAYKTOB PEaKIHU

12 Bitagenne (3HaHHE OCHOB):

121 OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHWs (HAONIOIEHWE, W3MEpPEHHEe, SKCIICPHUMEHT,
MOJICTUPOBAHNE) TPU H3YyYCHUU BEIISCTB M XMUMHUYCCKUX SBICHUH, yMeHUE CGHOPMYIHPOBATH
po0JIeMy U MPEUIOKUT MyTH ¢€ PelIeHus

12.2 Oe3ormacHOl pabOTHl € XMUMHYCCKUMH BEIECTBAMH, XUMHUYECKOW IMOCYIAOH W J1abopaTOpPHBIM
00opyIoBaHHEM

12.3 npaBWIaMy 0E30MaCHOTO OOpAIIEeHHs C BEIIECTBAMH, HCIONB3YEMbIMUA B TIOBCEIHEBHOM KH3HHU,
NpaBWIAMH IIOBEICHUS B LENAX COCPEKCHHS 3IOPOBbS W OKPYKAIOMIEH IPUPOTHON Cpemst;
MOHUMaHUE Bpena (OMacHOCTH) BO3IEHCTBHS HA JXKUBBIE OPraHU3MBI OINPENCIEHHBIX BEIICCTB,
CHOCO00B YMEHBIIICHUI U IPESIOTBPAIICHHUSI UX BPESIHOTO BO3ICHCTBHUS

13 Hanmune MPaKTUYCCKUX HAaBBIKOB IUIAHUPOBAHUA W OCYIIECTBJICHHA CJICAYHOIIUX XUMHYCCKUX
9KCHEPHUMEHTOB:

13.1 W3yYeHUE W ONHCaHWuEe (PU3NYCCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHUE C (PU3UYECCKHMH U
XUMHUYCCKUMHU SBJICHUAMU; ONbIThI, HWUIIOCTPUPYIOIIUEC MPU3HAKU IMPOTCKAHUA XHUMUYCCKUX
peakuui

13.2 W3yUYEHHUE CITOCOO0B pa3JIeICHUs cMecer

13.3 MOJTyYeHHE KUCIOpOJa U U3ydeHHe ero CBOMCTB; MOJYYEHHE BOAOPOAA M U3YUYECHUE €r0 CBOWCTB;
MOJTyYeHHE YIJIEKUCIIOTro ra3a M W3y4eHHE ero CBOWCTB; MOJyYeHHE aMMHaKka U HM3YYeHHE ero
CBOMCTB

134 MIPUTOTOBJICHUE PACTBOPOB C ONpECIEHHON MacCOBOM JT0JIeH pacTBOPEHHOTO BEIECTBA

135 NPUMEHEHHE WHAMKATOPOB (JIakMyca, METWIOpamka M (¢eHondTanenHa) A ONpeAeeHUs
XapakTepa Cpeabl B pacTBOPax KHCIOT U HIesoden

13.6 UCCIICIOBAHNE W OITFCAHUE CBOWCTB HEOPraHWYCCKUX BEIICCTB PA3IMYHBIX KIIACCOB; H3YUYCHHE
B3aHMOHeﬁCTBPI5[ KUCJIIOT € MCTaJllaMH, OKCHIaMH METaJUIOB, pPaCTBOPUMBIMH W HEPACTBOPHUMBIMHU
OCHOBaHUAMM, COJIAMU; ITOJYYEHUE HCPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHUEC OIHOTO MCETalJlia
JPYTHM U3 PACTBOPA COJIH; HCCIICAOBAHNE aM(OTEPHBIX CBOWCTB THIPOKCHIIOB aJIFOMHUHUS W IIMHKA

13.7 pelieHne SKCIEPUMEHTANBHBIX 3amad  mo TemaM: «OCHOBHBIE KJAcChl HEOPTraHUYEeCKUX
COEIMHEHHI»; « DNEKTPOINTHYECKAs AUCCOLUALsD»; «BakHelre HeMeTaIbl U UX COSANHEHHUS,;
«Baxneiye MeTamibl 1 MX COSIMHECHUS

13.8 XUMAYECKUE dKCICPUMEHTHI, WILTFOCTPUPYIOIINE IPH3HAKU MPOTEKAHUS PEaKkInid HOHHOTO 0OMEHa;
Ka4eCTBCHHBIC PEAKIMM HA MPHUCYTCTBYIOIIHME B BOTHBIX PAcTBOpax HMOHBL: XJIOPHI-, OpoMHI-,
uonua-, cyiabdar-, pocdar-, kapOboHAT-, CHIMKAT-aHUOHBI, THIPOKCHI-UOHbI, KATHOHBI aMMOHHS,
MAarHus, KaJblius, aIOMUHMSL, JKene3a (2+) u xenesa (3+), menu (2+), LuHKa

14 YMeHune:

14.1 MIPEJICTABIISAT PE3YJIbTaThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB, JOKA3aTENbCTB, TPAQUKOB U TAOIHI U




BBISABJIATH OMIUPHUYCCKUEC 3aKOHOMEPHOCTH

14.2 YCTaHABIIMBATh CBS3HM MEXKIy PealbHO HAOIIOAaeMbIMH XUMUYCCKUMHE SBJICHHSIMH W TPOIIECCAMH,

MMPOUCXOAAIIMMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATH IPHUINHBL MHOI‘OO6pa3[/I$I BCIICCTB

Hepeqenb IJIEMEHTOB COAECPKAHUSA, IIPOBEPHAECMBIX HA OCHOBHOM IroCyalapCTB€HHOM
IK3aM€EHE 110 XUMHHU

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 ITepBoHaYaIbHBIE XUMUUECKUE MTOHSITHS
1.1 UwncTeie BenecTBa M cMecH. CIocoObI pasielIeHus] cMecei
1.2 ATOMBI U MOJEKYJbl. XUMHUYECKHE 31eMeHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie M ClOXHbIE
BeIIeCTBA.
1.3 Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUECKUX AJIeMeHTOB. CTeeHb OKUCIIEHUS
14 3aKOH NOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTeNbHAs aToMHas Macca. OTHOCUTENIbHAsA MOJIEKYJIIpHAs Macca.
MaccoBas 701151 XMMHYECKOTO DJIEMEHTA B COSJIMHEHUHU
15 KonunuecTBo BemectBa. Mosib. MonsipHast Macca. MossipHblid 00bEM ra3oB. B3auMOCBsI3b KOJHMYECTBA, MacChl
U YMCJIA CTPYKTYPHBIX €AMHUIL BELLIECTBA
1.6 ®uznueckue U XUMHUYECKHE SIBICHHUA. XUMHYECKas peakuus M e€ MpHU3HAKH. 3aKOH COXPaHEHHUS MacChl
BellecTB. XMMHUYECKHE YPaBHEHHSI
2 Ilepnonnuecknii 3akoH u Ilepmogmdeckas cucrema xumudeckux diaemeHToB J[.U. MengeneeBa. CtpoeHue
aTOMOB
2.1 Ilepuonnueckuii 3akoH. Ilepuonuyeckas cucreMa xumuueckux snemeHtoB (.M. Menneneesa. Ilepuonsl u
rpynisl. @U3n4ecKUil CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB [IEPHO/Ia U IPYNIIbI DJIEMEHTA
2.2 Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHsl. CTpoeHne IMeKTPOHHBIX 000JI09eK aTOMOB
nepBbIx 20 xuMudecknx dnmeMeHToB [lepuoamueckoit cucremsl .M. MenaeneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKHX 3JEMEHTOB INEPBBIX TPEX NMEPUOJOB, KA, KaJIbIIH
(panunyca aTOMOB, 3JIEKTPOOTPULATENILHOCTH, METAIIMYECKUX U HEMETAINIMYECKUX CBOMCTB) M UX COEIMHEHHUH
B COOTBETCTBHUU C IMOJIO)KEHUEM J1eMeHTOB B Ilepnoinueckoil cucTeMe U CTPOEHUEM HX aTOMOB
3 CtpoeHue BelecTa
3.1 Xumnueckas cBs3b. KoBajeHTHas (HOMApHAs U HEMOJISIPHAs) CBA3b. DJICKTPOOTPUIATEIBHOCTE XUMHUECKUX
anemeHToB. MoHHas cBsA3b. MeTammmdeckas CBs3b
3.2 TUINBl KPUCTAJUTMUECKUX PEUIETOK (aTOMHAs, MOHHAs, METaNIMYecKas), 3aBUCUMOCTh CBOWCTB BEIECTBA OT
TUINA KPUCTAJUIMYECKON PEETKY U BUAA XMMUYECKOH CBSI3U
4 Baxneiiiime mpeacTaBUTeNd HEOPraHUYECKHX BellecTB. HemeTauibl M UX coeiMHeHWs. MeTaibl U HX
COEJIMHEHHUSI
4.1 Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHWYECKHX COCJAMHEHUWI: OKCHIOB (COJNCOo0pa3yronre: OCHOBHBIC,
KHCJIOTHBIE, aM(oTepHbIE) W HeconeoOpa3yrlue; OCHOBaHWH (IIETOYM W HEPACTBOPHMBIC OCHOBaHHS);
KHCJIOT (KHCIIOPOJCOAEpKANIIE U OSCKUCIOPOTHBIC, OMHOOCHOBHEIC 1 MHOTOOCHOBHEIC); CONEH (CpemHHX U
KHCJIIBIX)
4.2 dusnveckre U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/IA, XJIOpa, KUCIOPOaa, Cephl,
a3ora, pocdopa, yriepona, KpeMHUs
4.3 Ouznueckue M XHMHUYECKHE CBOMCTBA MNPOCTHIX BEIECTB-METAIJIOB: JIUTHUS, HATpPHUs, Kajus, MarHus H
KaJIbLIMs, TIOMUHUS, JKeJle3a. DJIEKTPOXUMHUYECKHH psijl HAPSHKEHUN METaJIIIOB
4.4 ®uznueckue W XMMHYECKHE CBONCTBA BOJOPOJHBIX COCOUHEHUN HEMETaJUIOB:  XJIOPOBOJOPO.A,
CEpOBOJIOpPO/Ia, aMMHUAKa
4.5 Odu3ryeckre 1 XUMUIECKHE CBOMCTBA OKcuaoB HemeTawios: cepsl (IV, VI), azora(ll, 1V, V), dochopa(lll, V),

yraepona(ll, IV), kpemuusi(IV). [TonydyeHne OKCHI0B HEMETAIIIOB




4.6

Xumuueckre cBorcTBa OKcUmoB: MetamwioB IA—IIA rpynm, muaka, memu(Il) wu sxenesa(ll, ). [Tonyyenue
OKCHJIOB METAJIOB

4.7 XuMHUYeCKHe CBOMCTBA OCHOBAaHHMH M aM(OTEPHBIX THAPOKCUAOB (HA MpPUMEpPE THIPOKCHIOB AIOMHHUS,
xKenesa, uHKa). [ToaydeHne ocHOBaHMIA M aM(pOTEPHBIX THAPOKCHIOB
4.8 OO0mue XMMHYECKHEe CBOWCTBA KHUCIIOT: XJIOPOBOAOPOIAHOM, CEpOBOIOPOAHOMN, CEpHUCTOM, CEpHOM, a30THOMH,
(hocdopHOH, KpeMHUEBOMH, yrobHOW. OCOObIe XMMUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHON CEpHON M a30THOM
kuciot. [lonydeHne KuciaoT
4.9 O01mure XuMHUYECKHe CBOMCTBA cpetHuX codieit. [lomydyenne comneit
4.10 [Tomyuenue, coOnpanue, pacro3HaBaHUE BOJIOPOJIA, KHCIOPOJa, aMMHaKa, YIIIEKHCIIOro ra3a B JabopaTopun
411 [TomydeHue aMmuaka, CepHON M a30THOM KUCIIOT B IPOMBIILIEHHOCTH. O61ue Croco0bl MOTY4YeHHsI METAJIOB
4,12 I'eHeTHYecKas CBSA3b MEXKy KJIaCCAMU HEOPTaHMYECKUX COCTUHCHUN
5 XUMUYECKHE PeaKINN
5.1 Knaccudukanys XUMUYECKHX pPEaKIMi MO Pa3IHYHBIM MPH3HAKAM: TI0 YHCIy U COCTaBYy YYaCTBYIOIIHX B
pEaKIMy BENIECTB, MO TEIUIOBOMY 3((eKTy, 10 M3MEHEHHUIO CTENICHEH OKUCICHUS XUMHYCCKHX JIEMCHTOB
5.2 TermoBolt 3¢ (deKT XUMHYECKOW peakIiy, TEPMOXHMHUYCCKHAE ypaBHEHHs. ODK30- H OSHIOTSPMUYECCKHE
peaknuu. TepMOXUMHYECKHE YPaBHEHHUS
53 OKHUCITUTEIPHOBOCCTAHOBUTEIbHBIC peakiui. OKUCIUTENIN W BOCCTAHOBHTENH. I[Iporiecchl OKHCICHUS |
BOCCTAHOBIICHUS. DIICKTPOHHBIN OaTaHC OKHCITMTEIHPHOBOCCTAHOBUTEIBHON PEaKITHH
54 Teopust dreKTpOIUTHIECKON quicconnanui. KaTnoHsl, aHHOHBI. DIIEKTPOIUTHL H HEANEKTPOIUTH. CHIIBHEIE H
cita0bie ANeKTponuThl. CTENeHb AUCCOIMALIUT
55 Peaknmn woHHOTO OOMEHa. YCIIOBHS TPOTEKaHMs pPEakIWid HOHHOTO OOMEHa, TOJHBIE W COKpaméHHBIC
WOHHBIC YPaBHEHUS peaKIuil
6 XuMUs 1 OKpy’Karolas cpesia
6.1 BemiectBa w MaTepuaibl B TOBCETHCBHOW JKHU3HH 4eJOBEKa. be30macHOe WCIOJIB30BAHUE BEIECTB H
XIMAYECKUX peakiuii B maboparopun u ObiTy. [lepBas HOMOIIb IpH XMMUYECKUX 0XKOTaX U OTPABJICHHSIX
6.2 XUMHYECKOEe 3arps3HCHUE OKPYXAMOMIeH cpenbl (KHUCIOTHBIC IOXIHW, 3arpsA3HCHUE MOYBBI, BO3IyXa U
BOIOEMOB), CIOCOOBI ero mpenoTBpaiieHus [IpenenbHas gomycrtumas koHientpamnus semects ([11K). Ponb
XMMHH B PEIICHUH YKOJIOTHYECKHX polieM. Y criieHne MapHUKOBOTO Y QeKTa, pa3pylieHHe 030HOBOTO CII0s
6.3 IIpumenenue cepwl, a3ota, ¢ochopa, yriepoga, KpeMHHS H WX COCIUHCHWHA B OBITY, MEAMIIMHE,
IIPOMBIIUIEHHOCTH U CEJILCKOM X03siiicTBe. [IpiMeHeHne MeTaioB U CIJIaBOB (CTalb, YyTyH, AIOPATIOMUHUIH,
OpoH3a) B OBITY ¥ TPOMBIIIIIEHHOCTH MX coequHEeHUH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT KOPPO3HHU
6.4 IIpuponHbIe HCTOYHHKH YIIIEBOAOPOAOB (Yrojib, MPUPOJHBIA ra3, He(dTh), MPOAYKTHI HX MepepaboTKH
(OeH3uH), X POk B OBITY M MPOMBIILIEHHOCTH
6.5 [epBoHauanpHble TOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COSHMHEHUSX yriepona (MeTaH, 3TaH, DTUIICH,
aIleTUIICH, STAHOJ, TIIUIEPHH, YKCyCHas! KHCIOTa). [IoHsATHE 0 OMOJIOTHIeCKH BaXKHBIX BEMIECTBAX: XKUpax, OeNKax,
YIJI€BOAaX — M MX POJIM B )KU3HU YCJIOBCKaA
7 Pacuérsr:
7.1 1o (opMyJiaM XHMHUYECKUX COSTUHCHUHN
7.2 Macchl (MacCOBOI) JIOJM PacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 110 XMMHYECKUM YPaBHEHUSIM
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