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NOACHUTEJIbHAA 3AMNMUCKA

lMporpaMmma Mo XMMUM Ha YPOBHE OCHOBHOrO obLiero obpa3oBaHWsa cocTaBreHa
Ha OCHoBe TpeboBaHM K peaynbTaTaM OCBOEHMS OCHOBHOW obpasoBaTenbHOM
nporpaMmmbl OCHOBHOro obuiero obpasoBaHud, npeactaeneHHblx B ®FOC OO0, a
TaKke Ha OcHOBe deaepanbHon paboyer nporpamMmbl BOCMUTAHUA U C YYETOM
KOHUenuMM npenogaBaHus y4yebHoro npeameTa «Xumuma» B 0OpasoBaTesnbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumun [a€T npeacraBneHne O uensx, obuen crparternm
obyyeHuns, BoCnNUTaHUS N pasBUTMA obyvarLmnxcs cpeactesamm ydebHoro npeamerTa,
ycTaHaBnMBaeT obsa3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTtpuBaeT
pacnpegeneHne ero no Kraccam W CTPYKTYpupoBaHME No pasgenam u Temam
nporpaMmmbl N0 XMMUK, onpeaensaeT KONIMYEeCTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKN
coAaepXaHusi, peKkoMeHAYeMYK MocrnenoBaTefnlbHOCTb WU3YYEHUS XUMUM C  YY4ETOM
MEXNpeaMeTHbIX U BHYTPUMNPEOMETHbIX CBSA3EW, NOrMKM y4ebHOro npouecca,
BO3pacTHbIX 0COBEHHOCTEN OBy4aroLmMxcs, onpeaenseT BO3MOXHOCTM npeameTta ans
peanu3auun TpeboBaHUM K pe3ynbTaTaM OCBOEHMSI OCHOBHOM oObpasoBaTesibHON
nporpaMmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus, a Takke TpeboBaHUN K
pesynbratam 0by4YeHUss XMMUU Ha YPOBHE LEenen MU3y4yeHus npeameTa U OCHOBHbIX
BMOOB y4ebHO-NO3HABaTENbHON AeATENbHOCTN 0by4YaloLWwerocs nNo 0CBOEHM y4ebHOro
coaepaHusi.

3HaHMe XMMUU  CAYXXUT OCHOBOWM [Ansi  (POPMMPOBAHUA  MWPOBO33PEHUS
obyyatollerocs, ero npeactaBneHnn 0 MaTepuanbHOM e€AUHCTBE MUpa, BaXKHYK porib
urparT hbopmMupyemMbie XMMMUEN NPELCTaBNEHNS O B3aMMONpeBpPaLLEHUSX SHEPTN 1 06
9BONIOLMM BELLECTB B NpMpoae, 0 NyTax pelieHns rnobanbHbiX npobnem ycTtondmBoro
pasBMTUA YenoBEYEeCTBa — CbIPbEBOW, IHEPreTMYECKOW, MULLLEBON M IKONOMMYECKOM
B6esonacHocTu, Npobnem 3apaBoOXPaHEHNS.

N3yyeHne xmmum:

CcrnocobCTBYET peanunsauum BO3MOXHOCTEN AN caMOopas3BUTUA U (OOpMUPOBaHNS
KynbTYpbl IMYHOCTU, €€ 0bLLen N yHKLMOHANbHOW rPaMOTHOCTH;

BHOCUT BKNMag B (OPMUPOBAHWE MbIWMEHNSS M TBOPYECKMX CMNOCOOHOCTEN
obyvaromxcs, HaBbIKOB  MX  CaMOCTOATENbHOW  yd4ebHOM  OEeATENbHOCTM,
9KCNEepUMEHTanbHbIX W WUCCNeaoBaTENbCKUX  YMEHWW, HeobXoaMMbIX Kak B
NOBCEAHEBHOM XM3HU, Tak 1 B NpodeCcCcnoHanbHoON AeaTenbHOCTY;

3HAaKOMUT CO CrneuMdpUKON Hay4yHOro MbIWMNEHNS, 3aknagbiBaeT OCHOBbI
LeNOCTHOro B3rnsga Ha eOuHCTBO NPUpOoAbl U YenoBeka, SIBMSIETCA OTBETCTBEHHbLIM
3Tanom B GOPMUPOBAHUN €CTECTBEHHO--HAY4YHOW rPaMOTHOCTM 00y4atoLLNXCS;

crnocobeTByeT  QOPMUPOBAHUIO  LIEHHOCTHOMO OTHOLUEHWA K  €CTEeCTBEHHO-
-Hay4HbIM 3HaHUAM, K NpUpoae, K 4YernoBeKy, BHOCUT CBOW BKMag B 3KOMOrMyeckoe
obpasoBaHne oby4varoLmxcs.

[aHHble HanpaBneHuss B 0O0Oy4yeHUM XxuMmum obecnedmBaloTcs cneundukon
coaepXaHus yyebHoro npegmeTa, KOTopbIv SIBNSIeTCA negarormyeckm agantupoBaHHbIM
oTpaxeHnem 6a30BOMN HAYKN XMMUM HA ONPeSEeNEHHOM aTane eé pas3BuTUS.

Kypc xumMum Ha ypoBHE OCHOBHOro obuiero obpas3oBaHWsi OpUEHTUPOBAH Ha
OCBOEHME O0O0yYyallWNMMNUCH CUCTEMbl NepBOHAYasnbHbIX MNOHATUA  XUMUK, OCHOB



HEOPraHNYeCKOM XMMUM U HEKOTOPLIX OTAENbHbIX 3HAYMMbIX MOHATUN OpPraHUYecKom
XUMUN.

CTpykTypa cogepXaHua nporpammMmbl Mo XuMum cPopMmMpoBaHa Ha OCHOBE
CUCTEMHOro noaxoga kK eé wusydyeHuo. CopepkaHue CcKragblBaeTcsa M3 CUCTEMBbI
NOHATUA O XMMWUYECKOM INEMEHTE U BELLECTBE N CUCTEMbI MOHATUM O XMMMUYECKOW
peakumn. O6e 9TM  CUCTEMbI  CTPYKTYPHO  OpPraHn3oBaHbl N0  MPUHUMMY
nocnegoBaTesnibHOrO pas3BUTUA 3HAHUWM Ha OCHOBE TEOpeTUYECKUX MpeacTaBrieHun
pPa3HOro YpOBHS:

— aTOMHO--MOJSEKYNSIPHOrO Y4EHNSA Kak OCHOBbI BCEMO €CTECTBO3HAHUS,

— MNepunogunyeckoro 3akoHa [1. 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWK;

— Y4YEeHUs O CTPOEHUN aTOMa N XMMUYECKOWN CBA3M;

— npeacraBneHnn ob anekTponMTUYECKoOn gmccoumnaumm BeWweCcTB B pacTBopax.

TeopeTnyeckme 3HaHUs pacCMaTpmUBalOTCS HA OCHOBE AMMUPUYECKM NOMYyYEHHbIX
M OCMbICIIEHHbIX (DaKTOB, pPasBMBAaKOTCA MOCreAoBaTeSlbHO OT OAHOr0 YPOBHS K
APYromy, BbINONHAA (PYHKUMM OOBACHEHUA U MPOrHO3MPOBAHNA CBOWCTB, CTPOEHUSA U
BO3MOXXHOCTEWN MPaKTUYECKOro NPMMEHEHUS U NONYyYEHNA N3yHaeMblX BELLLECTB.

OcBoeHne nporpaMmmbl MO0 XMMUK cnocobeTByeT hopMMpoBaHMIO NpeacTaBreHns
O XMMUWYECKOM COCTaBrsloWen HayyHOW KapTUHbl Mupa B JlOrMKe €€ CUCTEMHOM
npupoAbl, LEHHOCTHOrO OTHOLUEHUS K Hay4YHOMY 3HaHUIO N MeTo4aM NO3HaHUS B HayKe.
N3yueHne xummm NnponcxoguT C NpUBEYEHNEM 3HAHUI U3 paHee MU3YYEHHbIX Y4eBHbIX
npegmMeToB: « Okpyxatowmnn mmpy», «brnonorna. 5—7 knaccel» n «dnsmnka. 7 Knaccy.

Mpn n3ydeHUn XMMum NPOUCXoanT (POPMUPOBAHME 3HAHUA OCHOB XUMUYECKOW
Hayku Kak obracTu COBPEMEHHOro ecTeCTBO3HAHWUS, MNPaKTU4EeCKOW [OesTenbHOCTU
yernoBeka W Kak OAHOr0 M3 KOMMOHEHTOB MWPOBOW KynbTypbl. 3agada ydebHoro
npegmeTa COCTOUT B POPMUPOBAHUM CUCTEMbI XUMMUYECKUX 3HAHUN — BaXKHEWLUMX
¢akToOB, MOHATUW, 3aKOHOB W TEOPETUYECKUX MOMOXEHUN, OOCTYMNHbIX 0606LeHnn
MMUPOBO33PEHYECKOr0 Xapakrepa, A3blka Hayku, B MpUOBLLEHUN K Hay4yHbIM MeToham
NMO3HAHUA NPU M3YYEHMM BELLECTB W XMMWUYECKMX peakuun, B opmMmMpoBaHUN W
pa3BUTUN MO3HABATENbHLIX YMEHUA N UX NPUMEHEHUN B y4eBHO-NO3HaABaTENbHOW U
y4yebHo-uccnegoBaTenbCkOM  AEATENbHOCTM,  OCBOEeHWW  npasun  ©6e3onacHoro
obpalleHns ¢ BelecTBamMmum B NOBCEAHEBHOM XXU3HW.

Mpn n3y4yeHUn xumMmMmMm Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus BaKHOE
3HayeHue nNpmobpenu Takue Lenu, Kak:

— (OopMUpOBaHME  UHTENMEKTyanbHO pas3BUTOM  JIMMHOCTM, T[OTOBOW K
camoobpasoBaHuio, COTPYOHUYECTBY, CAMOCTOSATESNIbHOMY TMPUHATUIO  PeLueHUn,
CcnocobHOM aganTUPoBaTbCA K ObICTPO MEHSAOLMMCS YCITOBUSIM KU3HMU;

— HanpaefeHHOCTb 0by4YeHns Ha cuctemaTudeckoe npmobLueHne obyyarowmxes K
CaMOCTOATENbHON MO3HaBaTENbHOW [OEATEeNIbHOCTU, Hay4yHbIM MeTOo4aM MO3HaHuS,
GPOpPMUPYIOLLIMM MOTUBALMIO U Pa3BUTME CNOCOBHOCTEN K XUMUMU;

— obecneyeHne ycnosuir, cnocobCTByOWMX NpuobpeTeHnto obyyarowmmmncs
onbiTa pa3HoobpasHoM AeATENbHOCTU, NO3HAHUS M CAMOMO3HAHUS, KINOYEBbLIX HABBLIKOB
(KMoYEBbIX KOMNETEHUMI), UMEOLLMX YHUBEPCANbHOE 3HA4YEeHNe ONd pas3fnyHbIX BUOO0B
NeAaATenbHOCTY;

— (opmupoBaHne obwen  PYHKUMOHANbHOM U €CTECTBEHHO-Hay4HOM
rPAMOTHOCTU, B TOM YUCME YMEHUN OOBACHATbL U OLEHMBATb SABMEHUS OKPYXKaOLLLErO



MUpa, UCMOMb3ys 3HAHWUSA M ONbIT, NMOSTYYEHHbIE MPU U3YYEHUN XUMUKN, NPUMEHATb UX
npu peweHun npobrnem B NOBCEOHEBHOWN XU3HU U TPYOOBOW AeATENbHOCTY;

— ¢opmumpoBaHMe y 0By4qaloWUXCA FYMaHUCTUYECKUX OTHOLUEHWUWA, MOHUMaHWUS
LEHHOCTU XMMWYECKUX 3HaHWA [Ons BbIpabOTKM 9KONOrMyeckn LenecoobpasHoro
noBefeHus B ObITY U TPyOOBOW OeATENBHOCTU B LENSX COXPaHEeHNA CBOEro 340pOBbS U
OKpyXatoLien npupogHon cpenbl;

— pas3BuTME MOTMBaUUM K OOYy4YeHWto, CNOCOBHOCTENM K CaMOKOHTPOM U
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHUS obLueyernoBeqecknx LLeHHOCTEN, OTOBHOCTU K
OCO3HaHHOMY BbIOOpPY NpOdUns U HanNpPaBnNeHHOCTU AanbHenLwero obyyeHums.

O6uee yncno yacoB, OTBEAEHHbIX ANSA MU3YYEHUS XUMUU Ha YPOBHE OCHOBHOIO
obwwero obpasoBaHus, coctaBnset 136 yacos: B 8 knacce — 68 yacoB (2 vyaca B
Hefent), B 9 knacce — 68 YacoB (2 Yaca B Hegento).

PaGouas nporpamma BOCNUTaHUSA peanuayeTcs B pamkax moayns «LLUKonbHbIA ypok»
yepes OOCTMKEHME NNYHOCTHBIX Pe3ynbTaToB 00y4YEeHMs Ha KaXXOoM YPOKe C y4&TOM
cofilepxaHusl ypoka.



COOEPXAHUE OBYYEHUA

8 KIIACC

lNepBOoHaYanbHbIe XMMUYECKMNE NOHATUSA

MpeomeTt xumun. Ponb XmmMun B XXN3HU YernoBeka. XMMus B cucteme Hayk. Tena um
BellecTBa. dusnyeckne CBOMCTBA BelleCTB. ArperatHoe coCTosiHue BelecTB. [NoHATHne
0 MeTodax No3HaHWsa B xumuun. Ynctble BewectBa M cmecu. Cnocobbl pasgeneHus
cmecen.

ATOMBbI 1 Monekynbl. XuMnyeckme anemeHTol. CUMBOSIbI XMMUYECKNX 3NEMEHTOB.
MpocTbie 1 CnoXHble BelecTBa. ATOMHO-MOSEKYISAPHOE YYeHMe.

Xvmunyeckass popmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 3f1EMEHTOB. 3aKOH
NnocToAHCTBa cocTaBa BellecTB. OTHocuTenbHass atoMHas macca. OTHocuTernbHas
MornekynsipHas macca. MaccoBas [oNnst XMMUYECKOro afieMeHTa B CoeiJMHEHUMN.

KonnyectBo BewectBa. Monb. MonspHas macca. B3aMmocBaA3sb KonuyecTBa,
MaccCbl M YyMcna CTPYKTYPHbIX €AnHuL BewecTBa. PacyéTtbl no hopmynam XMmMmMYecknx
coeJUHEHU.

dunsnyeckne n xmmmyeckme aBrneHnsa. XmuMmmyeckas peakums n eé npmsHaku. 3akoH
COXpaHEHMs1 MacCbl BeLLEeCTB. XMMUYECKNe ypaBHeHusi. Knaccmdumkaumsa XMMUYEeCKMX
peakuumn (coeanHeHus1, pasnoxeHusl, 3ameLLeHnd, obmeHa).

Xumu4deckul 3KcrnepumeHm:.

3HAaKOMCTBO C XMMWYECKOM MOocyaon, npasunamu pabotel B nabopatopun u
npuémammn obpawieHnsa ¢ nabopaTtopHbiM O06OpydOBaHMEM, WU3yYEHWE W OonucaHue
dm3nyecknx CBOMUCTB 0OpasLoB HeopraHM4Yecknx BellecTB, HabnwgeHne usandecknx
(nnaBneHne BOCKa, TasHWe nbAa, pacTupaHue caxapa B CTyMNKe, KuNeHue U
KOHOEeHcauusa BOAbl) M XUMMYECKMX (rOpeHWe cBeyu, npokanusaHwe MeaHOoM
NPOBOSIOKN, B3aMMOOENCTBME Mefna C KACMOTOW) siIBeHWn, HabngeHue n onucaHue
NPWU3HAKOB MPOTEKaHUs XMMUYECKUX peakunin (pasnoxeHue caxapa, B3aumMoaeuncTeme
CEepHOM KucnoTbl C xnopuaom 6Gapus, pasnoxeHune rugpokcnga megu () npwm
HarpeBaHuW, B3auMMoOJeWncTBMe Xenesa C pacTtBopoMm conn megun (ll), wsyveHue
crnocoboB pasfeneHna cMecen: ¢ NoOMOLWbI0 MarHuTa, ounbTpoBaHue, BbiNapuBaHue,
ANCTUNNALMS, XpomaTtorpadus, npoBeaeHne O4YUCTKU NOBapeHHOW conu, HabnwgeHve
N onucaHue pesynbTaToB NPOBEAEHUS OMbiTa, UNOCTPUPYIOLLEro 3aKOH COXpPaHEeHWUs
Macchbl, CO34aHMe Moaenen Monekyn (LapocTepXXHEBDIX).

BaxHenwue npeacTaBUTENN HEOPraHUYeCKUX BeELLeCcTB

Bosgyx — cmecb rasoB. CoctaB Bo3gyxa. Kucnopog — 3f€MEHT U MpocToe
BellecTBO. HaxoxaeHne kucnopoga B npupoae, pusnyeckne n Xxmmmyeckne CBONCTBa
(peakumn ropenus). Okcmapl. [lMpumeHeHne kucnopoga. Cnocobbl  nonyyYeHus
kncrnopoga B nabopatopun 1 NpoMbILEHHOCTU. KpyroBopoT Kucrnopoga B nNpupoae.
O30H — annoTponHasa Mmoanukaumnsa Kucnopoaa.

TennoBon apdekT XMMUYECKON peakumu, TEPMOXUMUYECKUE YPABHEHUSA, 9K30- U
aHOoTepMuYeckne peakumn. TonnmBo: yronb M MeTaH. 3arpAs3HeHve BO3fgyxa,
ycuneHne napHUKoBoro addekTa, paspyLleHne 030HOBOro Crosl.

Booopon — anemMeHT 1 NpocToe BellecTBo. HaxoxaeHne Bogopoda B npupoge,
PU3nN4ecKne N XMMmM4Yeckne CBOMCTBA, NPUMEHEHME, cnocobbl nonydeHns. Kucnotol u
conu.

MonsipHbii 061EM rasoB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSIM.



dusnyeckmne ceonctea Boabl. Boga kak pactBoputens. PactBopbl. HackiweHHble
N HeHacblWweHHble pacTBopbl. PactBopuMocTb BewecTB B Boge. MaccoBaa gons
BellecTBa B pacTBope. Xumudeckme csoncTtea Bogbl. OcHoBaHUsA. Ponb pacTBOpoOB B
npupoae 1 B XM3HW YernoBeka. KpyroBopoT Bofbl B npupoae. 3arpsasHeHne npupoaHbIX
Boa. OxpaHa 1 04McTKa NPUPOaHbIX BOA.

Knaccudmkaums HeopraHudecknx coeauHeHnn. Okemgbl.  Knaccudomkauyus
OKCKOOB: coneobpasytoLme (ocHOBHbIE, KWUCIOTHbIE, am@oTepHble) n
Heconeobpasyowme. HomeHknatypa okcuaoB. PusmMyeckme M XMMUYECKME CBOMCTBA
okcmaos. MNonyyeHne okenaos.

OcHoBaHus. Knaccudgukaumns OCHOBaHUI: LENOYMN U HEPACTBOPMMbIE OCHOBAHUSI.
HomeHknatypa ocHoBaHuin. ®dusnmyeckne u XUMUYECKME CBOMCTBA OCHOBaHWUN.
Mony4yeHne ocHoBaHUMN.

Kucnotbl. Knaccudpumkauma kucnot. HomeHknaTypa KucrnoT. dusmyeckne wn
XMMUYecKkmne ceoncTBa kucnot. Pag aktueHocTn metannoB H. H. BeketoBa. NonyyeHve
KMcnor.

Conun. HomeHknatypa conen. ®Pusmyeckme U XUMUYECKME CBOWCTBA CONEN.
Mony4eHue conen.

"eHeTU4YecKkasn CcBA3b MeXAy Knaccamu HeoOpraHMYeCKNX CoOegUHEHUMN.

XumMu4deckul 3KcnepumMeHm:

Ka4eCTBEHHOE oOnpenerieHne COoAepXXaHus Kucropoga B BO3Ayxe, MONyyYeHue,
cobupaHue, pacno3HaBaHMe W W3y4eHMe CBOWCTB Kucnopoga, HabnwgeHue
B3aMMOAENCTBUSA BELLECTB C KMCOPOLOM U YCNOBUA BO3HUMKHOBEHUS U NpekpalleHus
ropeHust (noxapa), o3HakomfieHune C obpasuamu OKCUOOB M OMUCaHWe UX CBOWCTB,
nonyyeHue, cobupaHue, pacnosHaBaHME W U3y4yeHMEe CBOWCTB Bogopoaa (ropeHue),
B3anmogencteme Bogopoda c okcuaom wmeagn  (Il)  (BO3MOXHO uMCnornb3oBaHue
BugeomatepuanoB), HabnwogeHne obpasuoB BewecTB KonmyectBOM 1 MOSb,
nccrnegoBaHne ocobeHHOCTEN pacTBOPEHMS BELLECTB C pasfiMyHOW pPacTBOPUMOCTLIO,
NPUroToBneHMe pacTBOPOB C OMpenenéHHON MacCoBOW [Ofen pacTBOPEHHOrO
BELLlECTBA, B3aMMOLENCTBME BOAbl C MeTannamu (HaTpMem U Kanbumem) (BO3MOXHO
ncnonb3oBaHWe BuAaeomaTepuanos), wuccregoBaHne 06pa3LoB  HeopraHWYecKuUx
BELWECTB PasfNUYHbIX KNnaccoB, HaONAeHMe W3MEHEeHUA OKpacKn WHAWKATOPOB B
pacTBopax KWUCMNOT M LWeNnoyYen, usydeHme B3aumogencTemss okcuga megu (ll) c
pacTBOPOM CEPHOM KUCAOTbl, KUCIIOT C MeTannamu, peakumn HeuTpanumsauumu,
noslyyeHMe HepacTBOPMMbIX OCHOBAHWW, BbITECHEHWE OOHOro MeTanna Apyrum us
pacTBopa COJiM, pPELLUEHNe 3KCNepuMeHTarnbHbIX 3agad no teme «BaxHenwwue knaccol
HeopraHN4YecKNX CoeaNHEHNNY .

Mepuogunyecknin 3akoH n MNepuognyeckaa cMucTteMa XMMUYECKUX 3JIEMEHTOB
O. WN. MenpeneeBa. CtpoeHue atomMoB. Xumuyeckasa cBA3b. OKUCNUTeNnbHO-
BOCCTaHOBUTENbHbIE peaKkuu

MepBble nonbITKM Knaccudukaumum XMMUYECKUX dNeMeHToB. [MoHATHE O rpynnax
CXOOHbIX 3fIEMEHTOB (LLENOYHble U  LWEeNoYHO3EMENbHbIE MeTanmbl, ranoreHsb,
WMHEPTHbIE rasbl). ANEeMeHTbI, KOTOpble 00pa3yltT aM(OTepPHbIE OKCUAbLI N TMOPOKCUAbI.

MNepunognyeckun 3akoH. lNepunognydeckas cucrema xmmmuyeckux anemexHTos [1. U.
MeHngeneesa. KopoTkonepuogHaa w AnuHHonepuoaHas opmbl  [lepuognyeckon
cucteMbl xumndeckux anemeHToB [1. . MeHgeneesa. lNepuogbl 1 rpynnbl. duanyeckui
CMbIC NOPAAKOBOro HOMepa, HOMepPOoB Nepuoaa v rpynnbl AfieMeHTa.



Ctpoenne atomoB. CocTtaB aToMHbix sigep. M3otonbl. OnekTpoHbl. CTpoeHue
9NEKTPOHHbLIX 060noYek atomMoB nepsbiXx 20 XMMUYECKNX dneMeHToB [lepuogudeckon
cuctembl 1. . MeHgeneeBa. XapakTepucTMKa XMMMUYECKOro 3fieMeHTa Mo €ero
nonoxeHuto B MNepnognyeckon cucteme . . Mengeneesa.

3aKOHOMEPHOCTU U3MEHEHUA paguyca aTOMOB XMMWYECKMX 3IIEMEHTOB,
MeTannMyecknx U HeMeTanIn4ecknx CBOMCTB MO rpynnam v nepuogam.

3HadeHue [lepuoanyeckoro 3akoHa W [lepnognyeckon CUCTEMbI XUMUYECKUX
3M1IeMEHTOB ANA pa3BuUTUA Haykn 1 npaktukni. [. 1. MeHaeneeB — y4E€HbIN U rpaXkaaHuH.

Xnmmyeckass cBaA3b. KoBaneHTHas (nonsipHas UM HenonsipHasl)  CBs3b.
OneKTpooTPMLATENIbHOCTb XUMUYECKMX 31eMeHTOB. loHHasi CBA3b.

CteneHb okucneHusi. OKNMCNUTENbHO--BOCCTAHOBUTESbHbIE peakuuun. [Mpouecchl
oKkucneHus n BocctaHosneHmnsa. OKUCNNTENU N BOCCTAaHOBUTENM.

Xumu4vecKul 3KcnepumMeHm:

n3yyeHve ob6pasuoB BELLECTB MeETannoB M HeMeTannoB, B3auMOAEWNCTBUE
rmapokcmaga UuUMHKa C  pacTBOpaMu KUCNOT UM WenodYen, npoBedeHuMe OnbITOB,
UNACTPUPYIOWKNX MPUMEPBLI OKUCINTENbHO-BOCCTAHOBUTENbHbBIX peakuun (ropeHune,
peakuumn pasnoXeHusi, CoeaUHEHNS).

MexnpedmemHsbie ces3u

Peanusauma MexnpeameTHbIX CBs3erM Npyv u3ydeHunm xummm B 8 Knacce
OCYLLECTBNAETCA Yepe3 UCMNOSb30BaHME KaK O0OLMX €CTECTBEHHO--HayYHbIX MOHATUMN,
TaK N NOHATUN, ABMAIOLWMXCA CUCTEMHBbIMU ANt OTAENbHbIX NPEeAMETOB €CTECTBEHHO--
Hay4HOro umkna.

OOwme ecTeCTBEHHO--Hay4YHble MOHATUA: Hay4Hbl pakT, runotesa, Teopwus,
3aKOH, aHanus3, CMHTEe3, knaccudukauns, NepnognyHoOCTb, HabnaeHne, 3KCNEPUMEHT,
MOAENMPOBaHME, N3MepPEHNE, MOAENb, ABMNEHNE.

dunaunka: maTepus, atom, IfEKTPOH, NPOTOH, HEWTPOH, WMOH, HYKNUA, M30TOMbI,
pagMOaKTUBHOCTb, MOJSEKyrna, 9neKkTpudeckun 3apsg, BewecTBO, Teno, O0O0BbEém,
arperaTtHOe COCTOsIHME BeLLlecTBa, ras, puandeckme BENUYMHbLI, eANHULbI U3MEPEHUS,
KocMoc, nnaHeTbl, 38€3abl, ConHue.

Buonorus: boTocnHTes, AbixaHne, buocoepa.

eorpadus: atmocdepa, rmapoctepa, MUHepanbl, FOPHbIE NOPOAbI, MOSIE3Hble
nckonaemble, TONNMBO, BOOHbLIE PECYPCHI.

9 KITACC

BewecTBO U XMMMYecKan peakuus

Mepuogunyecknin 3akoH. Nepuoanyeckasi cuctema xmmmudecknx anemexHtos [. U.
Mengeneea. CTpoeHne atoMoB. 3aKOHOMEPHOCTU B UBMEHEHUN CBONCTB XMMUYECKMUX
3NEMEHTOB NEPBbLIX TPEX NEPNOLOB, Kanus, KanbLms 1 UX COeAMHEHUA B COOTBETCTBUM
C NonoXXeHneMm anemMeHToB B eprnognyeckon cncteme n CTpPOEHMEM UX aTOMOB.

CTpoeHue BellecTBa: BUObl XMMUYECKOW CBA3W. TUMbl KPUCTANNNYECKNX PELLETOK,
3aBMCMMOCTb CBOKWCTB BewlecTBa OT Tuna KpuUcTanindeckonm peweTkm U Buaa
XUMUYECKOWN CBA3MN.

Knaccudumkauma n  HOMEHKNaTypa HeopraHuM4Yecknx BewecTB. XUMuyeckue
CBOWCTBA BELECTB, OTHOCAWMXCA K PpasfnNuUYHbIM Kraccam HeopraHM4YecKmnx
COeIIHEHUI, reHeTnYecKas CBA3b HEOPraHNYECKMX BELLECTB.

Knaccudumkaumss XuMmyeckmnx peakumin no pasnuyHbiM npusHakam (no yucny u
COCTaBYy Yy4acCTBYIOLINX B peakuun BeLLeCcTB, MO TenmnoBoMy 3deKkTy, N0 U3MEHEHUIO



CTEMNEHEN OKUCIEHUST XMMUYECKMX IfIEMEHTOB, MO 0OpaTUMOCTM, MO Yy4acTuro
KaTtanusartopa). JK30- 1 S3HOOTEPMUYECKNE peaKkLmn, TEPMOXMMUYECKNE YPaBHEHMS.

MoHATMEe o ckopocTM xummdeckon peakumn. [loHaTMe 06 ob6paTumbix u
HeobpaTUMbIX XUMUYECKMX peakumnsax. [MOHATME O TOMOreHHbIX U reTeporeHHbIX
peakuuax. lNMoHATne o katanuse. [loOHATME O XMMMYECKOM paBHoBecun. PakTopbl,
BNUSAIOLLME HA CKOPOCTb XMMUYECKON peakumm 1 NosioXKeHNne XMMNUYeCKoro paBHOBECHUA.

OKMCnNUTENBbHO-BOCCTAHOBUTESTbHbIE peakuuu, SNEKTPOHHbIN 6anaHc
OKMUCNUTENBbHO-BOCCTAHOBUTESTbLHON peakuuu. CoctaBneHune ypaBHEHNI
OKNCNUTENBbHO--BOCCTAHOBUTENbHbIX peakuunn c NCNonb30BaHMEM mMeToaa
3NeKkTpoHHoro 6anaHca.

Teopus aNeKTPONUTUYECKON Ouccoumauun. ONEKTPONUTbl U HESNEKTPOIUTLI.
KaTWoHbl, aHuMoHbl. MexaHuam guccoumauumn BewecTB C  pasfnnyHbiIMW  BUOaMm
Xnummyeckom cesasun. CteneHb guccoumaunn. CunbHble u criabble aneKTponnTbl.

Peakumn MoOHHOro obmeHa. YcnoBusi NpPOTEKaHUsi peakumin MOHHOro obmeHa,
NOJSIHbIE U COKPAaLLEHHbIE NOHHbIE YpaBHEHNA peakumin. CBOMCTBA KUCNOT, OCHOBaHUMN U
conen B cBeTe npeacTaBneHun ob anekTponuTudeckon guccoumaunn. KayectBeHHble
peakunn Ha NOoHbI. [oHATNE O rngponuse conen.

XumMu4deckul 3KcnepumMeHm:

O3HaKOMINEHME C MOAENSAMU  KPUCTANINMYECKMX PELUETOK HeopraHM4ecKnx
BELLLECTB — METaIoB M HemeTannoB (rpacdmrta v anmasa), CrOXHbIX BELLECTB
(xnopuaa HaTpus), uccrnegoBaHMe 3aBMCUMOCTU CKOPOCTM XMMUYECKOW peakuuu oT
BO3OENCTBUSA PasfnnYHbIX (PakTOpOB, MUCCNeLOoBaHUE 3MeKTPOnpoOBOAHOCTU pacTBOPOB
BellecTB, rpouecca guccoumaumm  KACIOT, wWernoyem U conen  (BO3MOXHO
ncrnonb3oBaHMe BWMOEO MaTepuanos), NPOBEOEHME OMbITOB, WMANKOCTPUPYHOLLMX
NPWU3HaKN NPOTEKaHUsI peakuuin MOHHOro obmeHa (obpasoBaHWe ocafka, BblaeneHue
rasa, obpasoBaHue BOAbl), OMbITOB, WAMIOCTPUPYIOLMX NPUMEPBLI OKUCIIUTENbHO-
BOCCTAHOBUTESbHbIX peakumin (ropeHue, peakunm pasfoXeHusi, CoefuHEeHus),
pacrno3HaBaHWE HEOPraHMYeCKNX BELLECTB C MOMOLLBbD KAYeCTBEHHbLIX peakunin Ha
NOHBbI, PeLLEHNE SKCNEPUMEHTASbHbIX 3a4avy.

HemeTannbl n nx coeauHeHus

Obwas xapaktepuctuka ranoreHoB. OcOb6eHHOCTM CTPOeHust aTOMOB,
XapakTepHble CcTeneHn okucneHunsa. CTpoeHue u usandeckne CcBOMCTBA MNPOCTbIX
BELLIECTB — ranoreHoB. XMMN4eCKne CBOMCTBA Ha npumepe xnopa (B3anmMoaencrame c
MeTannamu, HemeTtannamu, wenodamu). Xnoposogopon. ConsHaa  kucnorta,
XUMUYECKNE CBOWCTBA, NONyyYeHue, npuMeHeHune. [lencteme xnopa u xmoposogopona
Ha opraHM3m vyenoseka. BaxkHenume xnopuabl 1 X HaxoXXaeHne B Npupoae.

O6wasa xapaktepuctuka oanemeHtoB VIA-rpynnbl. OcCOBEHHOCTM CTPOEHMs
aToOMOB, XapaKTepHble cTeneHn okucnenus. CtpoeHne u du3N4eckme CBOWCTBA
NPOCTbIX BELIECTB — KUCropoada M cepbl. AnNnoTponHble moaudukaumm Kucnopoga wm
cepbl. Xumudeckne cBonctBa cepbl. CepoBogopon, CTpOeHue, U3MYECKME W
Xnummyeckmne caorctea. Okcnabl cepbl Kak NpeacTaBUTENM KUCIOTHBLIX okcnaoB. CepHas
KMcnoTta, pusndeckne n xmmudeckme cBoncTBa (oblime Kak npeactaBuTend knacca
KACNOT WM crneunduyeckne). XuMMYECKMe  peakuuu, nexawue B OCHOBe
NPOMBbILLNIEHHOro cnocoba NonyyYeHnss CepHOM KNCoThbl. [pumMeHeHne cepHon KUCNOThI.
Conu cepHon KUCNOTbI, KAYECTBEHHAs peakumnsa Ha cynbdaT-uoH. HaxoxaeHne cepbl n
€€ coeauHeHuMrM B npupode. XMMUYECKOe 3arps3HeHMe OKpyxarlen cpegbl



coeauHeHnsMN cepbl (KUCNOTHbIE JOXAW, 3arpsi3HEHNE BO3ayXa U BOLOEMOB), CNOCO6bI
ero npegoTBpaLleHus.

O6wasn xapakrepuctumka anemeHToB VA-rpynnbl. OCO6GEHHOCTN CTPOEHUS aTOMOB,
XapaKkTepHble CTeneHun okucreHus. A3oT, pacnpocTpaHeHue B npupone, pusnyeckme un
XuMmndeckme csonctea. KpyroBopoT asoTta B npupoge. AMMUaAK, ero ousndeckme u
XMMUYECKME CBONCTBA, NoriydyeHne u npumeHeHne. Conn aMMoHus, ux msmyeckue u
XMMUYECKNE CBOWCTBA, NpUMeEHeHue. KayecTBeHHasi peakumsi Ha MOHbl aMMOHWUS.
A30THasa KucnoTta, €€ nonyyeHue, pusndeckne n XMMn4eckume cBomcTBa (obuime Kak
npeacraBUTENS Krnacca KUCNoT n cneundundeckue). icnonb3oBaHne HATPATOB U COSEN
aMMOHUA B KayeCTBe MWHepanbHbiX YyAoOOpeHun. Xummudeckoe 3arpsi3HeHue
oKpyxatowen cpeabl CoeanHeHnsIMN aszoTa (KUCMOTHbIe A0XAMW, 3arpA3HeHMe Bo3ayxa,
noysbl U BogoémoB). doccop, annoTponHble mogmdurkaumm gocgopa, hmusndeckne n
xummyeckmne csomnctea. Okeng doccopa (V) u docdopHas kucnoTta, usnmdeckme m
XUMUYECKNe CBOMWCTBa, nonyyeHue. WMcnonb3oBaHne docdaTtoB B KayecTBe
MUHepanbHbIX YA0bpeHuH.

O6bwasa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOBEHHOCTM CTPOEHUS
aTOMOB, XapaKkTepHble CTeneHW OKUCNEeHWdA. Yrnepod, annoTponHble Moaudukauum,
pacnpocTpaHeHne B npupoae, ou3ndeckme u XuMMuyecknme cBouncTea. Aacopbums.
KpyroBopoT yrnepoga B npupoge. Okcmabl yrnepoga, ux uanyeckme n XmMmmyeckme
CBOWNCTBA, AENCTBME Ha XMUBble OPraHN3Mbl, NOSTyYEHNE U NPUMEHEHNe. JKoNornvyeckme
npobnemsol, cBsi3aHHble C okcnaom yrnepoga (IV), runoTtesa rnobanbHOro NOTenfeHus
Knumarta, MapHUKOBbLIN adbdeKkT. YrosfibHas Kucrota U e€ conn, UX usandeckue wu
XMMUYECKNE CBOWCTBA, MONydYeHne U npuMeHeHne. KayecTBeHHast peakums Ha
kapboHaT-noHbl. Vcnonb3oBaHue kapboHaToB B ObITY, MegULMHE, NPOMbILLNIEHHOCTU U
CenbCKOM XO3SINCTBE.

lMepBoHa4vanbHble MOHATUA 00 OpraHM4YecKkMx BeLLeCcTBax Kak O COeAMHEHUSIX
yrnepoda (MeTaH, 3TaH, 3TUNEH, aueTWseH, 3TaHon, MMULUEPWUH, YKCyCHasi KUCroTa).
MprpoAHbIE MCTOYHUKM YrNeBOAOPOAO0B (Yrofb, NPUPOLHbLIN ras3, HedTb), NPOLAYKTbI UX
nepepaboTkn (6eH3MH), NX ponb B BbITY 1 NPOMbILLIIEHHOCTU. [ToHATME O Bruonornyeckn
BaXkHbIX BELLECTBax: upax, 6enkax, yrneBogax — W WX PONN B XM3HM YeroBeka.
MaTtepuanbHoe equMHCTBO OpPraHN4YeCKUX N HEOPraHUYECKNX COeANHEHW.

KpemHuin, ero umsnyeckme n Xxmmmyeckne CBOMCTBA, NOSfydeHue U NpPUMEHEHUE.
CoeavHeHna kpemHusi B npupoge. O6wme npeacraeneHnsa ob okenge kpemuus (1V) n
KpeMHueBon kucnote. CunukaTtbl, UX UCNONb30BaHMEe B ObITy, B MPOMbILLIIEHHOCTM.
BaxHenwmne cTpouTenbHble Martepuanbl:  Kepamuka, CTekno, UueMeHT, OeToH,
xenes3obeToH. MNMpobnembl 6e30MNacHOro MCNoNb30BaHUA CTPOUTENbHbLIX MaTepuanos B
NOBCEOHEBHOW XU3HWU.

Xumu4decKul 3KcnepumMeHm:

n3yyeHme obpas3yoB HeOpraHM4yeckUx BELLECTB, CBOWCTB CONSAHOM KUCIOTbI,
npoBeAeHNEe KayYeCTBEHHbIX peakuui Ha XNopua-uoHbl M HabniogeHne NpU3HaKkoB KX
NPOTEKaHUS, ONbITbl, OTpaxatowme PU3nYeckne n XMMn4eckne CBOMCTBA rarioreHoB U
MX coeauHeHun (BO3MOXHO MCMNONb30oBaHWE BuOeOMaTepuanoB), O3HaKOMIlIEHME C
obpasuyamn xnopuaoB (ranoreHngoB), O3HakomreHwe ¢ obpasuamu cepbl U eé
coeavHeHmsaMun  (BO3MOXHO  MCMOMb30OBaHWE  BuaeomaTtepuwanoB), HabnogeHve
npouecca obyrnmBaHna caxapa nog 4eNCTBMEM KOHLEHTPUPOBAHHOW CEPHOWN KUCMOTHI,
N3y4YeHne XMMUYECKMX CBOWCTB pal3baBneHHOW CEepHOW KWUCMOTbl, MNpoBeaeHue



Ka4eCTBEHHON peakuMm Ha cynbaT-uoH U HabnwgeHue npusHaka e€ npoTeKkaHus,
O3HaKoMfneHue C u3andeckumm CcCBOWMCTBaMM asoTa, docopa M UX COeaUHEeHUNn
(BO3MOXHO MCNONb30OBaHWE BuaeomMartepuanos), obpasuamy asoTHbIX U POCEHOPHbIX
yaobpeHuin, nony4veHne, cobupaHue, pacrnosHaBaHMe U MU3y4YeHWEe CBOMCTB aMMMUaka,
npoBefeHne KadeCTBEHHbIX peakuMi Ha WMOH aMMOHUA U docdaT-UoH U n3lyyeHue
NPU3HAKOB UX NPOTEKaHWUS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOW a30THOW KUCAOTbI C
Meadblo  (BO3MOXHO  WUCMOMb30OBaHME  BuaeomaTepuarnoB), U3ydyeHWe Mojenemn
KpuUctaninuyecknx pelweTok anmasa, rpadwurta, dynnepeHa, O3HaKOMMeHWe C
npoueccoMm agcopbumm pacTBOPEHHbIX BELWECTB aKTUBMPOBAHHLIM  YIMEM WU
YCTPOWCTBOM MpOTMBOrasa, mnony4yeHne, cobupaHue, pacrnos3HaBaHWE W U3yYeHue
CBOWCTB YINEKUCNOro rasa, npoBedeHME KayeCTBEHHbIX peakumi Ha kapboHaT u
CUNUKAT-NOHbI N MU3YyYeHME MPU3HAKOB UX MPOTEKAHUA, O3HAKOMIIEHWE C MPOAYKUMEN
CUNUKATHON MPOMBILUSIEHHOCTN, pEeLleHne 3KCMepUMEHTanbHbIX 3agady Mo Teme
«BaxHenLumne HemeTannbl N UX COEAUHEHUSY.

MeTannbl U X coeaAnHEHUNA

O6Lwasa xapaKkTepucTmka XMMUYECKUX INIEMEHTOB — METansfioB Ha OCHOBaHUN UX
nonoxeHna B lNepunognyeckon cucteme xmmmndecknx anemenTos [1. 1. MeHgeneesa u
cTpoeHna atomoB. CTpoeHune meTtannoB. MeTannuyeckasi CBs3b M MeTannmyeckas
Kpuctannuyeckaa peweTka. INeKTPOXUMUYECKUA PsSd  HanpsbKeHUWW  MeTannos.
dunsnyeckne n xummyecknme ceonctea Metannos. OOwme cnocobbl MNonyyYeHus
mMeTannoB. [loHATME O KOppO3UM MEeTasnsioB, OCHOBHble CMOCOObl 3awuTbl MX OT
koppo3uun. Cnnasbl (CTanb, YyryH, AopastoMUHUIA, BPOH3a) N NX NpUMeHeHne B BbITy K
NPOMBbILLUSIEHHOCTN.

LUlenoyHble meTannbl: nonoxeHve B [lepnogmnyeckon cUCTEME XUMWUYECKUX
anemeHtoB [1. . MeHpgeneeBa, CTpoeHMe WX aTOMOB, HaxOXOeHue B npupoae.
dusnyeckne n XmMmMumyeckme CBOMCTBA (Ha npumepe HaTpus u kanus). Okcugbl u
rMMOpoKcKabl HAaTpus 1 Kanus. NprmeHeHne WenoYHbIX MeTasnoB U UX COEQUHEHUN.

Lleno4yHo3emernbHble MeTansbl MarHnin U KanbLmin: nonoxeHune B lNeprnognyeckon
cucteme xmmmyeckmx anemeHtoB [1. W. MeHpgeneeBa, CTpOeHME UX aTOMOB,
HaxoXXgeHne B npupoge. dPusnyeckme U XMMUYECKME CBOMCTBA MarHUa U Kanbuums.
BaxHenwmne coegmHeHus kanbuus (okcmg, rmgpokceug, conu). XKEcTkocTb BoAbl U
Crnocobbl € yCTpaHeHus.

AntoMUHUIA: nonoxeHue B Nepunognyeckon cucteme xummnmdeckmx anemeHtos [. U.
MeHpgeneeBa, cTpoeHMe aToma, HaxoxaeHue B npupoge. dusmyeckne n Xmummyeckme
CBOMCTBA antoMuHUS. AMGOTEPHbIE CBOMCTBA OKCMAa U rmapoKkcmaa antoMUHKUS.

Keneso: nonoxeHne B [Nepunognyeckon cucteme xmmmyeckux anementos [. U.
MeHnpgeneesa, CTpoeHMe aTtoma, HaxoxaeHune B npupoge. dusmyeckne n xmmmyeckme
ceoucTBa xenesa. Okcuabl, rmapokcmabl n conu xenesa (1) n xxenesa (lll), ux coctas,
CBOMCTBA W NoJslyYyeHme.

XumMu4decKulu 3KcrnepumMeHm:

O3HakoMneHme ¢ obpasuyamm MeTanioB M ChfaBoB, WX  PU3MYECKUMMU
CBOMCTBaMM, U3y4yeHMEe pe3ynbTaToB KOPPO3uMM MeTansnoB (BO3MOXHO MCMOSib30BaHUe
BungeomatepuanoB), ocObeHHOCTEN B3aMMOAEWCTBUS OKCMOA KanbUMs U HATpUs C
BOOOM (BO3MOXHO WCMOMb30BaHME BuAeoOMaTepuanoB), WCCNegoBaHME CBOWCTB
XECTKOM BOAbI, Mpouecca ropeHns xernesa B kucropoge (BO3MOXHO WUCMONb30BaHMe
BugeomaTepuarnoB), NPU3HAKOB NPOTEKAHMUS Ka4eCTBEHHbIX peakuun Ha MOHbI: MarHus,



Kanbuus, aniomMuHus, uuHka, xenesa (I1) v xenesa (lll), megu (1), HabnogeHne wm
onucaHve MnpoLEeCcCOoB OKpalUMBaHWA MNNaMEeHNW WMOHaMW HaTpus, Kanusa wn Kanbuud
(BO3MOXXHO MCMNOSib30BaHWe BugeomaTepuarnoB), uccregoBaHne amgoTepHbIX CBOUCTB
rmapokcuaa antoMUHUS U rmapokcuaa UMHKa, pelleHne aKkcrnepuMeHTanbHbIX 3agay no
Teme «BaxHenwmne metansibl U UX COEANHEHUNA.

Xumusa v okpyxarowiasa cpena

BewectBa u maTepuanbl B MNOBCEOHEBHOW XW3HW 4eroBeka. besonacHoe
MCNonb3oBaHMe BeLLEeCTB W XUMUYECKMX peakumi B ObiTy. lNMepBas nomowb npu
XUMUYECKNX OXKOrax U OTpaBfeHUsX.

Xnmmyeckoe 3arpsisHeHuMe Okpyxawwen cpegbl (npegenbHaa gonyctumas
KOHUeHTpauus BewlectB, ganee — [10K). Ponb xumum B pelueHMM 3KOSNOrnYecKmnx
npobnem.

Xumu4veckul 3KcrnepumMeHm:

n3yyeHve obpasuoB MartepuanoB (CTEKNo, Cniasbl MeTannoB, MNOMMMEPHbIE
mMaTepuansl).

MexnpedmemHsbie ces3u

Peanusauua wmexnpeaMeTHbIX CBA3erW nNpu m3ydeHun xumum B 9  Kracce
OCYLLECTBNAETCA Yepe3 UCMofb30oBaHME Kak OBLMX eCTeCTBEHHO-Hay4YHbIX MOHSATUN,
Tak U NOHATUN, ABMSIOLNXCA CUCTEMHBIMU AN OTAENbHbIX NPEAMETOB €CTECTBEHHO--
Hay4HOro umMKna.

Ob6Lme ecTeCTBEHHO-Hay4YHble TMOHATUA: HayYHbI (akT, runoTesa, 3aKoH,
Teopus, aHanua, CuHTe3, Krnaccudukaumsa, nNepuoguyHocTb,  HabnwgeHue,
9KCNEPUMEHT, MOAENNPOBaHME, U3IMEPEHME, MOLENb, SBNEHNE, NapHUKOBLIN 3dhdekT,
TEeXHomNnorns, matepuansi.

dusunka: maTepus, atom, 9NeKTPOH, NPOTOH, HEWTPOH, WMOH, HYKNWA, WU30TOrMbl,
pPagnoaKkTUBHOCTb, MOSEKyna, 3NeKTpudeckni 3apsg, NPOBOAHMKKW, MOMYNpPOBOAHMKM,
ANANEKTPUKN, (POoTOdNEeMeHT, BewecTBO, Teno, 06bLEM, arperatHoe COCTOsiHME
BelwlecTBa, ras, pacTtBOp, pPacTBOPUMOCTb, KpucTannuyeckass peluéTtka, Ccrnnasbl,
pusn4eckne BeNUYMHbI, €ANHNLbI N3MEPEHNS, KOCMUYECKOE NPOCTPAHCTBO, MMaHEeThI,
3Bé3abl, ConHue.

Buonorus: doTocnHTes, AbixaHue, 6uoccepa, IKocucTema, MUHepanbHble
yAobpeHNs:, MMKPO3NIEMEHTbI, MaKpO3NeMeHTbl, NUTaTeNbHbIE BELLECTBA.

eorpadumsa: atmocdepa, rmgpocdepa, MUHeparnbl, FOpHble NOPOAbI, MNOSIe3Hble
nckonaemble, TOMAMBO, BOAHbIE PECYPChl.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA TMPOrPAMMbI MO XUMUU HA
YPOBHE OCHOBHOI'O OBLUEINO OBPA30OBAHUA

JINHHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaThl OCBOEHMSI MPOrpamMMbl OCHOBHOMO obLiero obpasoBaHus
pocTuraloTcs B xoge ofyyvyeHus XxumMumm B eAMHCTBE Yy4ebGHOM M BOCIMTaTENbHOW
AEATENbHOCTM B COOTBETCTBMM C TPALAULMOHHBIMU POCCUACKMMUN COLMOKYITbTYPHBIMU U
AYXOBHO-HPaBCTBEHHbIMU  LIEHHOCTSIMUW, MPUHATBIMXM B 0OWecTBe npasunamm u
HOpMamMKu noBefeHUs U CNOCOBCTBYOT npoueccaMm CamMOMO3HaHWUA, CaMopasBUTUSA U
coumanusaumm obyyaroLLmMXcs.

JINYHOCTHbIE pesynbTaThbl oTpaxaroT rOTOBHOCTb obyyvatoLmxcs
PYKOBOLCTBOBATbCA CUCTEMOW MO3UTMBHbLIX LEHHOCTHbIX OPUEHTAUUN N paclUMpeEHnE
onbiTa AeATENbHOCTU Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1) naTpMoTHU4YECKOro BOCNUTaHUA:

LEeHHOCTHOrO OTHOLUEHUSI K OTEeYEeCTBEHHOMY KYyNbTYpPHOMY, WUCTOPUYECKOMY U
Hay4YHOMY Hacneamo, NOHMMaHUSA 3HAYEHNA XMMUYECKON HAYKN B XXM3HU COBPEMEHHOTO
obwiectBa, cnocobHOCTM BnNageTb [OOCTOBEPHOW WH(opmMaumen o nepenoBbiX
AOCTMXXEHUNAX U OTKPBLITUSAX MUPOBON U OTEYECTBEHHOM XMMUU, 3aUHTEPECOBAHHOCTU B
Hay4HbIX 3HaHMAX 06 yCTponcTBe Mupa 1 obLecTBa;

2) rpaXkgaHCKoOro BOCNUTaHus:

npeacraBneHns 0 coumanbHbIX HOpMax 1 npaBunax MEeXIMYHOCTHbLIX OTHOLLEHWI
B KONMEKTMBe, KOMMYHUKATUBHOM KOMMETEHTHOCTM B OOLWECTBEHHO MOMe3HON,
y4yebHo-1ccnegoBaTenbCKOM, TBOPYECKOM N APYrMX BUOax OessTenbHOCTU, TOTOBHOCTU K
pasHOOOpa3HOM  COBMECTHOW  OAEATENbHOCTU npwn BbIMOMIHEHUN  YYEBHBbIX,
no3HaBaTesbHbIX 3a4a4, BbIMONIHEHUN XMMUYECKNX IKCNEPUMEHTOB, CO34aHUN Y4EOHbIX
NMPOEKTOB, CTPEMMEHMST K B3aMMOMOHWUMAHUIO M B3aMMOMOMOLLUM B MNpouecce 3Tomn
y4yebHON OeATeNbHOCTU, MOTOBHOCTU OLEHMBaTb CBOE MOBEAEHWE U MOCTYMKU CBOUX
TOBapuLLEN C NO3ULMM HPAaBCTBEHHbLIX W MPaBOBbIX HOPM C YYETOM OCO3HaHUSA
nocneacTBui NOCTYMKOB;

3) LEHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKME NPEACTaBNeHNS O BELWEeCTBE M XUMUYECKOM peakumm,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTaBMSOLLME OCHOBY
ANS MOHUMaHUS CYLLUHOCTM Hay4YyHOM KapTWHbl Mupa, npeactaBneHns 00 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUS NPUPOAbI, B3aUMOCBS3SIX YerioBeKa C NPUPOAHON Cpeaown,
O POSi XMMUM B NO3HAHMN 3TUX 3aKOHOMEPHOCTEMN;

no3HaBaTeflbHble MOTUBbI, HanpaBfieHHble Ha MOflydeHWEe HOBbIX 3HAHWA MO
XUMUM, Heobxogummble ANA 0ObACHEHWA HabN4aeMblX MPOLECCOB U SIBMEHUN,
no3HaBaTesfIbHON, UHAPOPMALIMOHHON N YNTATENBCKOW KyrbTypbl, B TOM YMCIE€ HaBbIKOB
CaMOCTOATENbHON paboTbl C  y4ebHbIMM TeKkcTamu, ChpaBOYHOM NUTEPaTYpoONn,
AOCTYMHbIMN TEXHUYECKMMU CpeacTBaMy MHOPMALIMOHHBLIX TEXHOMOMUN;

MHTEpeC K OOy4YyeHMI0 ” NOo3HaHWI, nNbOO3HATENBHOCTb, [OTOBHOCTb W
CnocobHOCTb K caMo0bpa3oBaHUIO, MPOEKTHOW U UCCenoBaTeNbCKON AEATENbHOCTU, K
OCO3HaHHOMY BbI6OPY HaNpaBnNeHHOCTU N YPOBHSA 00yYeHUs B AanbHENLIEM;

4) coopMUpoOBaHUA KYNbTypbl 300POBbA:

OCO3HaHWEe LIEHHOCTU XXW3HWU, OTBETCTBEHHOIO OTHOLUEHUSI K CBOEMY 3[40POBbLIO,
YCTaHOBKW Ha 340pO0BbIN 00pas XM3HWU, OCO3HaHWE NOCNeaCTBUA U HENPUATUE BPELHbIX



npmBbl4ek (ynoTpebneHnsa ankorons, HapKOTUKOB, KypeHusi), HeobxoammocTu
cobnogeHna npasun 6e3onacHOCTV Npu obpalleHnn C XMMUYEeCKUMU BeLLeCTBaMun B
ObITY U peanbHOW XXN3HMU;

5) TpyAoOBOro BOCNUTaHus:

MHTEpPEeC K MPaKTUY4ECKOMY WU3y4yeHuo npodeccui u Tpyda pasnuyHoro poaa,
yBaXXeHMEe K Tpyay M pesynbTatam TpyaoBOW AEATENbHOCTU, B TOM 4YMCMe Ha OCHOBE
NPUMEHEHNA MPeAMETHbIX 3HaHMW MO XMMUK, OCO3HAaHHbLIN BbIOOP MHAMBUAYANBHON
TpaekTopun npoaomKeHns obpas3oBaHUA C  YYETOM  JIMYHOCTHbLIX WMHTEPECOB U
CMOCOBHOCTU K XUMUK, OOLLECTBEHHbLIX WHTEPECOB W NOTPEOHOCTEN, YCNELHON
npodeccuoHanbHON OeATENbHOCTU M pasBUTUMS HEOOXOOAUMbIX YMEHWA, FOTOBHOCTb
aganTMpoBaTbCs B NpodeccruoHanbHom cpeae;

6) 3KONOrM4YecKoro BOCNUTaHusA:

9KONOrmyeckn LenecoobpasHoe OTHOLLUEHWE K NMPUPOAE KakK UCTOYHMKY >KMU3HM Ha
3emne, ocHoBe €€ CyLlecTBOBaHMWS, NMOHMMaHWE LIEHHOCTM 300pOBOro u 6esonacHoro
obpasa >KM3HW, OTBETCTBEHHOE OTHOWEHME K COOCTBEHHOMY pu3anyeckomy u
NCUXNYECKOMY 340POBbI0, OCO3HAHME LIEHHOCTM cobnogeHus npasun 6e3onacHoro
noseaeHus npu paboTte C BELWECTBAMN, a TaKKE B CUTyaLMsX, YTPOXaOLWMNX 300POBbIO
N XKU3HU NI0OEN;

CMOCOBHOCTN NPUMEHATb 3HAHWA, noflydYaemble NpU U3YyYeHUU XUMWUWU, ANS
pelleHna 3ajad, CBA3aHHbIX C OKpyXawowen MpupoaHON cpenoun, ANs NOoBbILeHUs
YPOBHSI 9KONOMMYECKON KyIbTypbl, OCO3HAHUA rnobanbHOro xapakrepa 3KONormy4eckux
npobnem wn nyteMm UX peleHns MnocpeacTBOM METOOOB XUMWUKM, 3KONOTrMYEeCKOro
MbILUSIEHNS], YMEHUSI PYKOBOACTBOBATLCS UM B MO3HaBATENbHOW, KOMMYHUKATUBHOW U
coumanbHOW rnpakTuke.

METAMNPEOMETHbIE PE3YJIbTATDI

B coctraBe wMeTanpeaMeTHbIX pe3ynbTaTOB BbIAENAT  3HAa4YMMble AN
(POPMMPOBAHNA MUPOBO33PEHUSA OOLLEHAYYHbIE MOHATUA (3aKOH, TEeopWUs, MPUHLMN,
rmnoTesa, akT, cucTema, nNnpPoLEeCC, 3KCNEPUMEHT U APYroe.), KOTOpble UCMONb3YHTCH B
€CTECTBEHHO-HaY4HbIX Y4eOHbIX NpeaMeTax 1 NO3BONSAKT HA OCHOBE 3HAHWUM N3 ITUX
npeameToB hopMmnpoBaTb NpeacTaBrieHne O LeNOCTHOW Hay4yHOW KapTuHE Mupa, U
yHMBepcarnbHble  y4yebHble  aenctBmsa  (Mo3HaBaTesnbHble,  KOMMYHUKATUBHbIE,
perynsaTuBHbIE), KoTopble  obecneunBaloT  OPMMPOBAHME  FOTOBHOCTM K
CaMOCTOATENbHOMY NIAHUPOBAHMIO N OCYLLIECTBIIEHMIO Y4EOHON AEATENBHOCTM.

Mo3HaBaTenbHble YHUBepcarnbHble y4ebHble AeNcTBUsA

Ba3oBble norn4yeckme AeNCTBUA:

YMEHUSI UCMONb30BaTb NMPUEMbBI JTOTMYECKOrO MbILLSIEHNSA MPU OCBOEHUN 3HAHWNA:
packpbiBaTb CMbICIT XMMWYECKMX MOHATUMIA (BblOENSATb WX XapaKTepHble MNPU3HaKW,
yCTaHaBnMBaTb B3aMMOCBSI3b C APYrMMW MOHATUSAMM), WUCMONb30BaTb MOHATUS AN
00bACHEHUA OTAEeNbHbIX (PAKTOB M SIBMIEHUK, BbiOMpaTb OCHOBAHUS M KpUTEpUU ANS
Knaccudukaumm XMMUYECKMX BEeLeCTB W XMMUYECKMX peakumn, ycTaHaBnuBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3N MeXAy OO0beKkTamu M3yvyeHusi, CTPOUTb NOrnveckme
paccyxaeHus (MHAOYKTMBHble, [OeOYyKTUBHbIE, MO aHanoruu), genatb BbiBOAbI U
3aKNHYEHNS;

YyMEHNE TMPUMEHATb B MpoLecce MNO3HaHWA MOHATUA  (MpegMeTHble U
MeTanpegMeTHbIE), CUMBONNUYECKME (3HAKOBbIE) MOLENU, WUCMNOMb3yeEMble B XUMUM,
npeobpas3oBbiBaTh LIMPOKO MPUMEHSIEMbIE B XMMUM MOAENbHblIE MNpPeACTaBNeHus —



XUMUYECKMA 3HAK (CMMBON 3feMeHTa), XuMudeckas opmyna W ypaBHEHue
XUMUYECKOWN peakumm — npu peweHnn y4ebHo-no3HaBaTenbHbIX 3agady, C Y4ETOM 3TUX
MOZEMbHbIX NPEACTaBMEHUN BbISBMIATb M XapaKTepu3oBaTb CYLLECTBEHHbIE NPU3HAKK
n3yyaemMblx OOBEKTOB — XUMUYECKMX BELLECTB U XUMUYECKUX peakuuih, BbISBIATb
obLwme 3aKOHOMEPHOCTWU, MPUYMHHO-CIIEACTBEHHbIE CBS3M W NPOTUBOPEYNs B
n3y4yaemblx npoueccax n ABneHusX.

Ba3oBble uccnepoBaTenbCKue AeNCTBUS:

YMEHME WCMNOoMb30oBaTb MNOCTABMEHHbIE BOMPOCbI B Ka4yeCTBE WHCTPYMEHTa
NO3HaHUS, a TakKe B Ka4yeCTBE OCHOBbI ANA (POPMUPOBAHUA TMMNOTE3bI MO NPOBEPKE
NPaBUbHOCTUN BbICKa3blBaeMbIX CYXXOEHWUNA;

npuobpeteHme onbiTa MO MNMAHMPOBAHWUIO, OpraHuM3auuMm U1 NPOBEAEHMUIO
YYEHMYECKNX  OKCMEPUMEHTOB, YMeHMe Habnwogate 3a  Xo4oOM  npouecca,
CaMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbTaT, dopMynmpoBaTtb 0006LIEHNA W©
BbIBOAbl MO pe3ynbTaTaM NPOBEAEHHOrO ONbiTa, UCCNEeAOBaHUSA, COCTaBNATb OTYET O
npogenaHHon paborte.

Pa6oTa ¢ nicpopmaumen:

ymeHue BblOMpaTb, aHanuamMpoBaTb W MHTEPNPETUpoBaTb MHGOpMaLUIo
pasnuyYHbIX BMAOB M (OPM NpPeACTaBfeHusi, MonyvyaemMytd U3 pasHbiX WUCTOYHWKOB
(Hay4YHoO-MonynsapHas nuTepatypa XUMUYECKOro COAEpXaHusi, CnpaBouvHble nocobus,
pecypcbl WHTepHeTa), KPUTUYECKN OLEHMBATb MNPOTMBOPEYMBYHD W HELOCTOBEPHYHO
NHJOOPMaLNIO;

YMEHNE NPUMEHATb pPas3nuMyHble MeToAbl W 3anpocbl MpuU noucke M oTbope
MHpopMaLMKN N COOTBETCTBYIOLLMX AAHHbIX, HEOOXOANMBIX AN51 BbINOSIHEHUST Y4E€OHbIX U
no3HaBaTeNbHbIX 3aJad onpedenéHHoro Tuna, npuobpeTeHMe onbiTa B obnactu
MCNOMNb30BaHMs  MHAOPMALMOHHO-KOMMYHUKATUBHbLIX ~ TEXHOMNOrMK,  OBrageHune
KyNbTYpOW aKTUBHOMO MCNOJSIb30BaHMA pasfiMyHbIX MOMCKOBbIX CUCTEM, CAMOCTOATENIbHO
BblOMpaTb ONTMMarnbHyl0 QOpMYy NpeAcTaBfeHUss UHoOpMaLMM U UNNKCTPMpPOBaTb
pewaemMble 3adadn HECNOXHbIMW CXemMamu, auarpammamu, gpyrmmm  dopmamm
rpadounkm n nx KOMBMHaUMSAMK;

yMEeHMe UCnonb3oBaTb WM aHanuaupoBaTb B Mnpouecce  yyebHOM U
nccnenoBaTenbCKOM  AEATENbHOCTM WMHOpMaUuio O BAUSIHAM  MPOMBILLIIEHHOCTH,
CEJSIbCKOro XO3ANCTBA M TPAHCMNopTa Ha COCTOSIHME OKpYXXatoLen NpupoaHon cpeabl.

KoMmMmyHMKaTUBHbIE YHUBeEpCarbHble y4eOHble JeNCTBUSA:

yMEeHNsa 3agaBaTb BOMpochkl (B xoge guanora v (unu) OUCKyccum) no CyllecTBy
obcyxgaemomn TeMbl, POpPMYynMpPoOBaTb CBOM NPEASIONKEHNS OTHOCUTESIBHO BbINOSTHEHUSA
npeanoXeHHoOM 3agayu;

YMEHUS NPeACcTaBnATb MNOMNyYeHHblEe pe3ynbTaThl NO3HABATENbHOW OEATENBHOCTH
B YCTHbIX WU MUCbMEHHbIX TEKCTax; AenaTb Npe3eHTauuio pesynbTaToB BbINOIHEHNUS
XMMUYECKOro aKcnepumeHTa (nabopaTtopHoro onbiTa, nabopaTopHon paboTbl Mo
nccnenoBaHMio CBOMCTB BeLeCTB, y4ebHOro npoekra);

yMeHNa  yd4ebHOro coOTpyaHMYecTBa CO CBEpPCTHMKAMM B COBMECTHOW
no3HaBaTeNbHOW M MCCregoBaTeNbCKON OEATENbHOCTM MPU PeLueHMN BO3HUKAOLLMX
npobnem Ha ocHoBe y4€Ta OOLUMX MHTEPECOB M COrnacoBaHns NO3NLUN (0bcyxaeHus,
OOMEH MHEHUSIMA, «MO3rOBble LTYPMbI», KOOPAMHALMS COBMECTHbIX [OENCTBURA,
onpegeneHne KpUTepmeB No OLEHKe KayecTBa BbINOSIHEHHOW paboTkl 1 Apyrue).

PerynaTtuBHble yHuBepcarnbHble y4eOHble AeNCTBUA:



YMEHME CaMOCTOATENbHO OnpeaenaTb Uenn AeATeNnbHOCTW, NnaHMpoBaTh,
OCYLLECTBNATb, KOHTPONUPOBATb M MNpU HEOOBXOAMMOCTM KOPPEKTUPOBaTb CBOHO
AeATenbHOCTb, Bblbupate Hambonee adppekTuBHbIE CNOCOObI peLleHns y4eBHbIX Wt
no3HaBaTeNlbHbIX 3aJad, CaMOCTOATENIbHO COCTaBfATb WM KOPPEKTUPOBATb
npeanoXeHHbIn anropuTM AENCTBUA NPWU BbINOSTHEHUM 3a4aHUA C YYETOM MNONyYeHUs
HOBbIX 3HaHMM 006 wu3yvyaemblx OOBEKTaxXx — BelwecTBax M peakuusx, OueHMBaTb
COOTBETCTBME MOSTyYEHHOro pesynbTaTa 3asiBfIEHHOW Uenu, YMeHue UCnosib3oBaTb U
aHanuanpoBaTb KOHTEKCTbI, Mpeafiaraemble B yCNOBUN 3a4aHnN.

NMPEOMETHbIE PE3YJIbTATDI

B coctaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHUIO 06513aTENbHOrO coaepKaHns,
YyCTaHOBMEHHOIo AaHHOW doefepanbHon paboyen NporpaMmon, BblAENAI0T: OCBOEHHbIE
oby4yalomnMmCsa HayyYHble 3HaHUs, YMEHUSI U cnocobbl AenCTBUn, cneundunyeckne ons
npegMeTHon obrnactn «XumMmay, BUAbl AEATENBbHOCTM MO NOSYYEHUIO HOBOMO 3HaHWS,
ero nHrepnpeTtauuun, npeobpasoBaHnio U NPUMEHEHNIO B PasnnYHbIX y4eOHbIX N HOBbIX
CUTyaumsiX.

K koHUy obyyeHus B 8 knacce npeameTHble pesynbTaTbl Ha ©a30BOM YypOBHE
AOJDKHbI OTpaXaTb COPMUPOBAHHOCTL Y 0ByYaloLMXCA YMEHWIA:

e packpbiBaTb CMbICIT OCHOBHbIX XUMWYECKMX TMOHATUMIA: aToM, MOJSEeKyna,
XUMUYECKNA 3MEMEHT, MNPOCTOE BELLECTBO, CrIOXXHOE BELECTBO, CMECb
(oaHopoaHast U HeogHopodHasi), BaNeHTHOCTb, OTHOCUTENbHas aTOMHasa W
MOSeKynspHasi macca, KOnM4YeCTBO BellecTBa, MOJSlb, MOMsSpHas Macca,
MaccoBasi 4ONA XUMWYECKOrO 3fieMEHTa B COEAUHEHUMU, MOSSPHbIN OOBLEM,
OoKCWUA, KUcnoTa, OCHOBaHWE, COfb, 3NEKTPOOTPMUATENbHOCTL, CTEMNEHb
OKUCNEHUS, XMMUYECKas peakuusi, Kraccudukaums peakunn: peakuuu
COeQUHEHUs, peakumMn pasfoXeHNs, peakuun 3ameLleHnd, peakumm obmeHa,
9K30- U 9HOOTEPMUYECKME peaKLmn, TENNOBOM a(PMeKT peakumm, sapo atoma,
SNEKTPOHHLIN CrOW aToMa, aToMHasa opbutanb, paguyc aToMa, XMMUYecKas
CBSA3b, MONsIPHaAs WM HeEMNONsipHas KOBanieHTHas CBSA3b, MOHHAsA CBA3b, WOH,
KaTMOH, aHWOH, pacTBOp, MaccoBas [Jons BewecTBa (MPOUEHTHasd
KOHLUEHTpauusi) B pacTBope;

e UNNIOCTPUPOBATb B3aMMOCBSA3b OCHOBHbIX XMMUYECKUX MOHATUA U NPUMEHSNATL
3TU NOHATUS NPU ONUCAHUKN BELLECTB 1 NX NPeEBpaLLEHNN;

® 1CNOSIb30BaTb XMMUYECKYIO CUMBOSIMKY AN COCTaBfieHus opMyrn BeLwecTB 1
YPaBHEHNN XUMUYECKUX PEAKLINN;

e OnpeaensaTb BaneHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHbIX COEAUMHEHUSX,
CTENEHb OKUCNEHUs1 dNEeMEHTOB B OMHApPHbIX COeAUHEHUNAX, NPUHAOMNEXHOCTb
BELLECTB K OnpefenéHHOMY Kraccy CcoeauvHeHWn no dopMmyrnam, BuA
XMMUYECKOW CBA3M (KOBaANEHTHas U MOHHAsA) B HEOPraHMYeCKNX COeANHEHUSX;

e packpbliBaTb cmbicn  [llepuoguyeckoro 3akoHa [O. W. Menpgeneesa:
AEMOHCTPUPOBaTb  MOHMMaHME MNEepUoaNYECKOM  3aBUCUMOCTM  CBOWCTB
XUMUYECKNX INIEMEHTOB OT MX nonoxeHna B [lepuognyeckon cucteme,
3aKOHOB COXpaHeHWA Maccbl BeLlecTB, MNOCTOSHCTBA COCTaBa, aTOMHO--
MOSEKYISPHOro y4eHus, 3akoHa ABoragpo;

e OnucbiBaTb N XapaktepmsoBaTb TabnmnyHyto dopmy lNepnogmyeckon cucTemsi
XUMUYECKNX SNEMEHTOB: pasfnmyaTb NOHATUA «rnaBHasa nogrpynna (A-rpynna)»
n «noboyHasa noarpynna (b-rpynna)», manble wn Gonbwue nepuoabl,



COOTHOCUTb 0DO3HaYeHus, KoTopble MMetTca B Tabnuvue «[llepuognyeckas
cuctema xumudecknx anemeHtoB [. WM. MeHgeneeBa» C  YMCNOBbIMU
XapakKTepPUCTMKaMM CTPOEHUA aTOMOB XUMMUYECKMX JNEMEHTOB (COCTaB U
3apsag s4apa, obliee YMcno anekTpoHOB U pacnpeneneHne Nx No 3ANeKTPOHHbIM
cnosim);

KnaccuduumpoBaTb XUMUYECKME SfeMeHTbl, HeopraHudeckue BeLLeCTBa,
XUMUYecKne peakumm (MO YMCNY N COCTaBY y4acTBYHOLUUX B peakunn BELLECTB,
no TennoBoMy addeKTy);

XapakTepu3oBaTb (OnucbiBaTb) o0OOWME XUMUYECKME CBOWCTBA BeELECTB
pasnU4YHbIX KaccoB, NoATBepXaas onucaHne npumMepaMmm MONEKYNAPHbIX
YpaBHEHUN COOTBETCTBYIOLLMX XUMUYECKUX peaKLNI;

NpOrHo3mMpoBaTb CBOWCTBA BELECTB B 3aBUCUMOCTU OT UX KayeCTBEHHOro
cocTaBa, BO3MOXHOCTU NPOTEKAHUS XMMUYECKUX MPEBPALLEHNA B Pa3fnYHbIX
YCINOBUSIX;

BblYNCIATb OTHOCUTENbHYK MOJSIEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLecTB,
MacCCOBYIO O XMMMUYECKOrO drieMeHTa No hopmyne coeguHeHUs1, MacCoBYHO
AONt0 BelecTBa B pacTBOpe, NPOBOANTL PaCHEThLI MO YPaBHEHWNIO XMMUYECKOM
peakumu;

NPUMEHATL OCHOBHbIE OMepauun MbICIIUTENbHOW OeATENbHOCTN — aHanus u
CMHTE3, CpaBHeHue, o00600WeHne, cucTemaTnsaumo, Knaccmdukaumio,
BblSIBNEHNE MNPUYNHHO--CNIEACTBEHHbIX CBA3EW — ANA WU3yYeHUs CBOWCTB
BELLECTB U XMMUYECKNX peakLUni, eCTECTBEHHO-HaYYHble MeToAbl MO3HaHUSA —
HabniogeHne, uaMepeHue, MOAENMPOBaHWE, 3IKCMEPUMEHT (peanbHblil U
MbICINEHHbIN);

crnegoBaTtb NpasuniamM MNOfb30BaHUSA XMMWUYECKOM MOCyaon M nabopaTopHbIM
obopygoBaHMeM, a Takke npaswunam obpalleHnss C BelwlecTBamn B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbINOMAHEHUIO NabopaTOpHbIX XMMUYECKUX
OMbITOB MO MNOSy4YeHUO M cobupaHuio raszoobpasHbiX BewecTB (Bogopoda U
Kncrnopoaa), NpUroToBfIEHUIO PacTBOPOB C OMpefesi€HHOM MacCoBOW Ooren
pPacTBOPEHHOrO  BeLecTBa, MNMaHMpPOBaTb UM MPOBOAUTb  XMMMUYECKME
9KCMEePUMEHTbI MO pacno3HaBaHWIO PAcTBOPOB LLENoYer 1 KUCIOT C MOMOLLbHO
NHONKaTOPOB (Nakmyc, oeHondTanemH, MeTunopaHx n apyrue).

K koHUy obyyeHus B 9 knacce npeameTHble pesyrnbTaTbl Ha 6a30BOM YpOBHe
AOSDKHbI OTpaXKaTb COPMUPOBAHHOCTL Y 0ByYaloLLMXCA YMEHWUM:

pacKkpbiBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUN: XUMUYECKUA IMEMEHT,
aTtoM, MOrfeKyrna, WOH, KaTMOH, aHWOH, TMpPOCTOe BELLECTBO, CrOXHOE
BELEeCTBO, BaSIEHTHOCTb, 3MEKTPOOTPULATENBbHOCTb, CTEMEHb OKUCIEHUS,
XUMUYECKaa peakumnsi, XMMn4eckas cBs3b, TENSIOBON IhAEKT peakLmn, Mosb,
MONSAPHbIN 0OBEM, pacTBop, ANEKTPOSNTbI, HE3NEeKTPONUTHI,
3ANEeKTpoNMTUYECKass gmccoumaums, peakumm MOHHOro obmeHa, katanusaTop,
XMMUYECKOE  paBHOBecue, obpatumble U1 HeobpaTumble  peakuumu,
OKUCINTENBbHO-BOCCTAHOBUTENbHbIE peakumn, OKUCINTENb, BOCCTAaHOBUTESDb,
OKUCIIEHME M BOCCTaHOBIIEHWE, annoTponusl, amgOoTepHOCTb, XUMMUYECKas
CBA3b (KOBaneHTHas, MOHHAas, MeTannuyeckasd), Kpuctannumyeckas peLuéTka,
KOppo3nsa MeTansnoB, ChfnaBbl, CKOPOCTb XMMWYECKOW peakuuun, npenenbHo
aonyctumas koHueHTpauus MNOK BelwecTBa;



WNNICTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMWUYECKUX MOHATUI U MPUMEHSTb
3TW MOHATUSA NPU ONMUCaHUM BELLECTB N X NpeBpaLLeHni;

MCNONb30BaTb XMMMUYECKYHO CUMBOMMKY ANSA COCTaBneHnsa oopMyn BELLECTB U
YpaBHEHNN XUMUYECKUX PeaKLni;

onpenensTb BaneHTHOCTb M CTEMNeHb OKUCIEHUS XMMUYECKUX SfIEMEHTOB B
COEAMHEHMAX  Pas3nUYHOro  CoCTaBa, MPUMHAANEXHOCTb  BelwecTB K
onpenenéHHoOMy Knaccy coeguHeHun no copmynam, BUO XUMUYECKOM CBA3U
(koBaneHTHasl, WMOHHas, MeTannuMyeckas) B HeOpraHM4Yeckux COeOUHEHUSX,
3apsag MoHa no XxMmudeckonm copmyre, xapaktep cpefbl B BOOHbIX pacTBopax
HeopraHM4Yeckux COeLUHEHWUN, TUM KPUCTarfIM4EeCKOW PELLUETKN KOHKPETHOro
BELLeCTBa;

packpbiBaTb cMmbicn  [lepuogndeckoro 3akoHa [. W. MeHngeneeea w
AEMOHCTPMPOBATh €ro NOHNMMaHWe: ONUCbIBaTb N XapaKTepnsoBaTb TabnnyHyto
dopmy [lepuogmyeckon cCUCTEMbI XUMUYECKUX JNIEMEHTOB: pasnuyaTb
NoHATUA «rnaBHasa noarpynna (A-rpynna)» un «nobodHasa noarpynna (b-
rpynna)», manble n Gonblme nepuoabl, COOTHOCUTL 0B03HaYeHUs, KOTopble
MMEKTCs B nepuogmyeckon Tabnuue, C YUCIOBbIMU XapakTepucTmkamm
CTPOEHUS aTOMOB XUMMUYECKUX I3MEeMEHTOB (COCTaB W 3apsa sgpa, obuiee
4YNCIIO AMEKTPOHOB M pacnpenesieHne nx no 3NeKTPOHHbIM CoAM), OBBACHATb
obLue 3aKOHOMEPHOCTN B M3MEHEHUN CBONCTB 3f1IEMEHTOB N NX COEANHEHWI B
npegenax manbix NepuogoB M rMNaBHbIX NOATPYNN C Y4ETOM CTPOEHUS WX
aToOMOB;

KnaccuuumpoBaTb XMMUYECKME SMEMEHTbl, HeOpraHu4eckne BeLecTBa,
XUMUYeckne peakumm (MO YMCNY N COCTaBY Yy4acTBYHOLMX B peakunn BELLECTB,
no TennoBoMy 3PdEKTY, N0 M3MEHEHUK CTeNeHen OKUCHEHUS XUMUYECKUX
3NIEMEHTOB);

XapakTepudoBaTb (onucbiBaTb) oOwWMe © cneunduyeckme XMMUYeckue
CBOWNCTBa MPOCTbIX U CMOXHbIX BELLECTB, NOATBEPXAASA ONUcaHMe npuMmepamu
MOJEKYNSIPHbIX N MOHHbIX YPaBHEHWNA COOTBETCTBYIOLLMX XMUMUYECKUX peaKkLuuni;
COCTaBMSATb YpaBHEHUSA INEKTPONUTUYECKON AMCCOoUMaLmMn KACTOT, LEenoYen 1
CONnen, MOSMHblE U COKPALLUEHHbIE YpPaBHEHUS peakuuMi WOHHOro obMeHa,
ypaBHEHUs peakunin, NoATBEPXKAAOLLNX CYLLECTBOBaHME reHEeTUYECKON CBA3M
MeXxay BelecTBamMu pasfnmnyHbIX KNaccos;

pacKkpbIiBaTb CYLLIHOCTb OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumm
nocpeacTBOM COCTaBMEHNS ANEKTPOHHOIO BanaHca aTnux peakumi;
NpOrHo3mMpoBaTb CBOWCTBA BELECTB B 3aBUCMMOCTM OT WX CTPOEHUS,
BO3MOXHOCTU NPOTEKAHUA XMMUYECKUX NPEBPALLEHNI B Pa3fINYHbIX YCIOBUSX;
BbIYNCIATb OTHOCUTENbBbHYKD MOSEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLEeCTB,
MacCCOBYIO OO XMMUYECKOro aremMeHTa rno popmyne coegmMHeHNs, MacCcoBYHO
A0S0 BellecTBa B pacTBope, NPOBOAUTb PACYEThl NO YPaBHEHUKD XMMUYECKON
peakumu;

cobniogate npasusia MNonb30BaHUSA XMMUYECKOW MOCYyAon M nabopaTopHbIM
obopygoBaHvemMm, a Takke npasuna obpaweHus C BewecrtBamuM B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbIMNOMAHEHMIO NabopaTOpHbIX XMMUYECKUX
ONbITOB MO MNOSTyYEHNIO U coBMpaHuio razoobpasHbiX BeELLECTB (aMMumaka U
YrNeKncnoro rasa);



NpPOBOOUTL peakuuu, noaTBepXKAarwline KadeCTBEeHHbIN COCTaB pasrfnyHbIX
BELleCTB: pacno3HaBaTb OMbITHbIM MNyTéM Xxnopua-, ©Opomng-, wvoava-,
kapboHaT-, docdart-, cunukat-, cynbdaT-, TMOPOKCUL-NOHbI, KaTUOHbI
aMMOHUSE W  WOHbl UM3Y4YEeHHbIX MeTansnoB, MPUCYTCTBYOWME B BOOHbIX
pacTBOpax HeopraHMYeCckuUx BELLECTB;

NPUMEHSITb OCHOBHbIE OMepaunn MbICIINTESNTbHON OeATeNIbHOCTU — aHanms3 u
CMHTE3, cpaBHeHue, 06o6LieHne, cuctemaTtmsauuto, BbISIBIEHWE MPUYNHHO-
CneacTBEHHbIX CBA3eW — ANS U3YyYeHUs] CBOWCTB BELLECTB UM XUMMUYECKUX
peakuumn, eCcTeCTBEHHO-Hay4Hble MeToAbl MOo3HaHus — HabniogeHve,
n3mepeHne, MogenMpoBaHue, aKCnepuMeHT (peanbHbl U MbICIIEHHDBIN).



TEMATUYECKOE NMIAHUPOBAHUE

8 KITACC

Ne n/n ‘

HanmeHoBaHue pa3aenoB U Tem

AneKTpOoHHbIe (UndpoBbie)

KonunyectBo | datano | Hartano
nporpammbi obpa3oBaTesibHble pecypchbl
yacoB nanHy c¢akTy
Pasgen 1. NMNepBoHaYanbHbIe XUMUYECKUE
NOHATUA
X _
11 ecMT“chl:ﬂTBosi{:::ﬂa ;I|/I (|)16J;T<'(r:;:e0|<017| Bubnmotexa LIOK 5
' P https://m.edso0.ru/7f41837¢c
AeATenbHOCTN YeroBeKka
Bubnnoteka LIOK
1.2 BeuwlecTtBa eckme pea 15
tHecTBa 1 xnMrHeckne peakyim https://m.edsoo0.ru/7f41837c
WTtoro no pasgeny 20
Paspen 2. BaxHenwue npeactaBUTeNIM HeopraHM4eCckux BewecTB
21 Boaayx. Kucnopog. MNoHstre 06 Bubnuoteka LIOK 5
' okcuaax https://m.edso0.ru/7f41837c
29 Bopopoga.loHaTtue o kucnotax m Bubnnoteka LIOK 8
' consax https://m.edsoo0.ru/7f41837¢
23 Boga. Pacteopbl. [NoHATHe 06 Bubnnoteka LIOK 5
' OCHOBaHMUAX https://m.edsoo0.ru/7f41837c
24 OCHOBHbIE Knaccbl HeoOpraHU4YecKnx Bubnnoteka LIOK 11
' coeinHEeHU https://m.edsoo.ru/7f41837c
WToro no pasgeny 30
Pasgen 3. NMepuognyeckun 3akoH u Nepmoguyeckas cuctemMa XMMmM4eCcKnx
anemeHToB [1. U. MeHaeneeBa. CTpoeHne aToMoB. XMMUYeCKas CBA3b.
OKMCNUTEeNbHO-BOCCTAaHOBUTENbHbIE peakuumn
3.1 Mepuognyecknin 3akoH n Bubnmnoteka LIOK 7



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

MNepuogunyeckas cuctema XMMMUYECKNX
anemenToB [. . MeHaeneesa.
CTpoeHue atoma

https://m.edsoo0.ru/7f41837¢c

Xumnyeckas csdasb. OKUCNUTENbHO-

Bubnnoteka LIOK

3.2 BOCCTaHOBUTESNbHbIE peaKkumn https://m.edso0.ru/7f41837c 8
Wtoro no pasgeny 15
Pe3epBHoe Bpems 3
OBLLEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME



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

9 KINNACC

HanmeHoBaHue pa3genoB un TemM

AneKTpOoHHbIe (UncpoBbie)

Ne n/n nporpamMmbl obpasoBaTenbHble pecypcChbl Konuyectso | flara no Aara no
porp P pecyp yacoB nrnady c¢akTy
Paspgen 1. BeliecTBO U XuMMUYECKUE peakuumn
11 [MoBTOpEHMe 1 yrnybneHne 3aHaHum Bubnnoteka LIOK 5
' OCHOBHbIX pa3fenoB Kypca 8 knacca https://m.edso0.ru/7f41a636
19 OCHOBHblE 3aKOHOMEPHOCTU Bubnnoteka LIOK 4
' XUMUYECKUX peaKkLnm https://m.edsoo.ru/7f41a636
13 AneKTponnTuyeckasa guccoumaums. bubnuoteka LIOK 3
' Xnmunyeckme peakuumn B pacteopax https://m.edso0.ru/7f41a636
Wtoro no pasgeny 17
Paspen 2. HemeTtannbl n nx coeguHeHus
21 O6Lwas xapakrepmcTuka XMMN4eCcKnx Bubnnoteka LIOK 4
' anemeHToB VIIA-rpynnbl. [anorexsol https://m.edsoo.ru/7f41a636
s e cpea s | Biomoraa o ;
' pynrbl. Lep https://m.edsoo.ru/7f41a636
coeanHeHus
O6Lwasn xapakTepucTuka ec
2.3 aneu:neii(og V|f0T\-rpVI H1I:IVII>lI< ::O“i”‘;o;‘;); n Bubnmoreka LIOK 7
' pynirel. ’ P https://m.edsoo.ru/7f41a636
NX COeANHEHNS
e o | Sovrea LOK ;
' - pyninel. PoA https://m.edsoo.ru/7f41a636
KPEMHUIN N NX COeANHEHMS
25

Wtoro no pasgeny

Pa3pen 3. Metannbl n nx coeanHeHus



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

Bubnmnoteka LIOK

31 Obuume caoncTsa MeTanmnos https://m.edso0.ru/7f41a636 4
Bubnmnoteka LIOK

3.2 BaxHenwime meTtannbl U UX COEAUHEHUS https://m.edsoo.ru/7f41a636 16
Wtoro no pasgeny 20

Paspgen 4. Xumusa v okpyxaroLiasa cpeaa

41 BewiectBa n matepuarbl B XXU3HU bubnuoteka LIOK 3

YyenoBeka https://m.edso0.ru/7f41a636

Wtoro no pasgeny 3
Pe3epBHoe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME



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




NOYPO4YHOE NMNIAHUPOBAHUE

8 KIIACC
No KonuyecTtBO YacoB [ata ANeKTpPOHHbIe udpoBbie
- Tema YpoOKa Ko|-|1'poj1b|-||,|e I'IpaKTuqecxue 06pa3OBaTeanbIe
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
Mpeamet xumun. Ponb
XUMUU B XKM3HU YeroBeka. 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c
Tena n BewlecTBa
MNoHATMEe 0 meToaax 1 Bubnmnoteka LIOK
No3HaHUSA B XMUN https://m.edsoo.ru/ff0d227e
MpakTnyeckaa pabota Ne 1
«lMpaBuna paboTbl B
nabopaTtopuu 1 NpUEmbl 1 Bubnnoteka LIOK
obpalueHuns c https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM
obopynoBaHMeEM»
Yncrtble BewecTsa 1 CMecu.
Cnoco0bl pjaneneHMH 1 Bubnmorexa LIOK
. https://m.edsoo.ru/ff0d26ca
cmecemn
MpakTtnyeckas pabota Ne 2
«PaspgeneHue cmecen (Ha 1 Bubnuoteka LIOK
NnpPUMepE OYNCTKM https://m.edsoo.ru/ff0d28c8
NnoBapeHHOMN CONn)»
ATOMbI 1 MOMEKyIbl 1 Bubnmoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢
XUMNYECKME BNEMEHTDI. 1 Bubnnoteka LIOK
3Hakun (CUMBOSbI) https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XUMNYECKNX 3JIEMEHTOB

[MpocTble n CrOXHbIE

Bubnnoteka LIOK

8 BellecTBa https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MONEKyNsApHoOe Bubnnoteka LIOK
yyeHue https://m.edsoo.ru/ff0d2d50
3aKoH NOCTOSsIHCTBA cOoCcTaBa
BellecTB. XuMmuyeckas
10 cpou;nnyna. BaneHTHOCTb Bubnuoreka LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWNYECKNX
3M1EMEHTOB
THOCUTENbHas aToMHas
11 (nzacgg. OeTHOCIa/ITeaJ'I:HaFIa Burbnvoreka LIOK
https://m.edsoo.ru/ff0d323c
MOneKynsipHasi macca
M Basi Aons
12 XI/IaI\/?I/CI‘(-I)e:KO?OO anemMeHTa B Brbnmoreka LIOK
https://m.edsoo.ru/ff0d350c
coeauHeHumn
13 KonunyecTtBo BellecTBa. Bubnmnoteka LIOK
Monb. MonsipHast macca https://m.edsoo.ru/ff0d5230
dunsnyeckne n XMM4eCcku
14 FIBJ'TeHVIe;:. X?/IMI/I'-IeCKa:C ’ Bubnmorexa LIOK
https://m.edsoo.ru/ff0d37fa
peakums
Mpu3Hakm n BUS
15 n:))o:efaHm;l icmj:/lomqecmx Bubnmorexa LIOK
3 https://m.edsoo.ru/ff0d3al16
peakummn
3aKoH CoxpaHeHnsa Macchbl
16 BELLIECTB. s(mmmqecme Bubnmoreka LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHeHUs
17 BbluncneHna konmyecTsa, Bubnnoteka LIOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchbl BelecTsa no
YPaBHEHUAM XMMUYECKNX
peakunn

https://m.edsoo0.ru/ff0d5708

Knaccudgmkauyus
XUMUYECKNX peaKkLmmn

Bubnmnoteka LIOK

18 (coeanHeHna, pasnoxeHns, https://m.edsoo.ru/ff0d3f34
3amelleHunsi, obmeHa)
M. B. JlomoHocoB —

19 YYEHbIN-3HLUMKNONEeaNCT. Bbubnuoteka LIOK
O6ob6uieHne un https://m.edsoo0.ru/ff0d40c4
cucTemaTusaumns 3HaHum
KoHTponbHas pabota Ne1 no

20 Telvlep«BeUJ,echa " Bubnmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKME peaKLmmy»
Bosgyx — cmech rasos.

21 Cocrtas Bo3ayxa. Kucnopopg Bubnnoteka LIOK
— 3IEMEHT 1 NpOCToe https://m.edsoo.ru/ff0d448e
BewlectBo. O30H
dunsnyeckne n xummyeckmne
CBOWNCTBa Kucropoga

22 (peakuun oxmcngHjﬂ Bubnmorera LIOK

’ https://m.edsoo.ru/ff0d4614
ropeHue). lNoHatne o6
okcuaax
Cnocobbl nony4eHus

23 Kucrnopoga B niabopatopun n Bubnuoteka LLOK
NPOMBbILLITIEHHOCTH. https://m.edsoo.ru/ff0d497a
MpumeHeHne kncnopoaa

24 Tennosoun adpdekT Bubnuoteka LJOK

XUMNYECKON peakLnu,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

MOHSATME O
TEPMOXMMUYECKOM
ypaBHEHWM, 3K30- U
SHAOTEPMMYECKUX peakLmaxX

Tonnueo (HedTb, yronb U
MeTaH). 3arps3HeHve

Bubnmnoteka LIOK

25 BO3Ayxa, Cnocobbl ero https://m.edsoo.ru/ff0d4c4a
npegoTBpaLLeHus
MpakTnyeckasa pabota Ne 3

26 no teme «[lony4yeHve n Bubnuoteka LLOK
cobupaHue kucnopoaa, https://m.edsoo.ru/ff0d4ae2
N3y4yeHne ero CBONCTB»
Booopog — anemMeHT n

27 I'IpO.D'CTpoe‘D'BeLLI,eCTBO. Bubrmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

HaxoxgeHue B npupoae
dunsnyeckne n xummyeckmne

28 CBOWCTBa Bogopoaa. Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

NMpumeHeHne Bogopoaa

29 [MoHATME 0 Kncnotax u Bubnmnoteka LIOK
consx https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nonyyeHuns Bubnnoteka LIOK
Bogopoaa B naboparopumn https://m.edsoo.ru/ff0d4dd0
MpakTnyeckas pabota Ne 4

31 no teme «llonyvyeHune n Bubnnoteka LIOK
cobumpaHue Bogopoaa, https://m.edsoo.ru/ff0d4f42
n3y4eHne ero CBOMCTBY

32 MonsapHbIn 06BHEM ra3os. Bubnuoteka LJOK

3akoH ABoragpo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BbluncneHmnsa obbeéma,
Konu4yecTBa BelllecTBa rasa

Bubnnoteka LIOK

33 o €ro N3BecTHOMY https://m.edsoo.ru/ff0d55a0
KONMYecTBY BeLLecTBa uUnum
00BLEMY
BbluncneHns o6bEMOB rasos
34 Nno YpaBHEHMUIO peakuun Ha Bubnnoteka LIOK
OCHOBE 3aKOHa 0O bEMHbIX https://m.edsoo.ru/ff0d5708
OTHOLLEHWUI ra3oB
35 dunsnyeckne n Xumnyeckme Bbubnuoteka LIOK
CBOWCTBA BOAbl https://m.edsoo.ru/ff0d587a
36 CocTtaB OCHOBaHUNA. Bubnnoteka LIOK
MoHaTne 06 nHamnkaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTersb.
HacblWweHHbIE K
37 HeHaCU:IIJJ,eHHbIe pacTBopbI. Bubnmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas gons BellecTsa B
pacTtBope
MpakTtnyeckas pabota Ne 5
no teme «lpurotoBneHne
38 pacTBopOB (E)Ol'lpe):l,eJ'IéHHOVI Bubnmorera LIOK
. - https://m.edsoo.ru/ff0d5eba
MacCoBOW A0Nen
pPaCcTBOPEHHOIO BeLlecTBay
KoHTponbHas pabota Ne2 no
39 Temep«chnopzu. Bopopoga. Bubnmorexa LIOK
https://m.edsoo0.ru/ff0d6342
Bopa»
Okcuabl: cocTas,
40 Knaccugukaums, Bubnmoreka LIOK

HOMeHKNaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[MonyyeHue 1 xummnyeckmne
CBONCTBA KUCIOTHbIX,

Bubnnoteka LIOK

41 OCHOBHbIX 1 aM(POTEPHbIX https://m.edsoo.ru/ff0d664e
OKCM0B
OcHoBaHus: cocTas,

42 Knaccugukaums Bubnuoreka LIOK

’ https://m.edsoo.ru/ff0d67ca
HOMeHKNnaTypa

43 MNony4yeHne n xMmn4yeckme Bubnnoteka LLOK
CBOWCTBA OCHOBaHWUM https://m.edsoo.ru/ff0d67ca
KucnoTtbl: coctas

44 Knaccudukauma | Bubnmorera LIOK

’ https://m.edsoo.ru/ff0dfee2
HOMeHKNnaTypa

45 [MonyyeHue n xummyeckmne Bubnmnoteka LIOK
CBOWCTBaA KNCnoT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue):

46 HOMeHKnaTypa, crnocobsl Bubnuoteka LLOK
Nosly4eHusi, XuMn4eckmne https://m.edsoo.ru/00ad9474
cBOWUCTBa
MpakTtnyeckas pabota Ne 6.

PeweHne

47 3KCnepuMeHTanbHbIX 3agau Bubnuoteka LIOK
no teme « OCHOBHbIE Knacchl https://m.edsoo.ru/00ad9b7c
HEeopraHM4Yecknx
COEeNHEHNN»
eHeTu4eckas cBA3b Me

48 Kraccamu Heopraquec:f)l(y Bubnmoreka LIOK

. https://m.edsoo.ru/00ad9a50
coeauHeHun

49 O600LeHne n Bubnnoteka LIOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

cuctemMaTusaumsa 3HaHUN

https://m.edsoo0.ru/00ad9cbh?2

KoHTponbHas pabota Ne3 no
Teme "OCHOBHbIE KIlacchl

Bubnmnoteka LIOK

>0 HeopraHM4Yeckmnx https://m.edsoo.ru/00ad9ela
coeanHeHun"
[MepBble NonbITKM
Knaccudgukaumm XmMmn4eckmnx

51 anemeljtT)OB. L|-l|OHFITVIe o] Bubnmorexa LIOK

https://m.edsoo.ru/00ad9ffa

rpynnax CXoaHbIx
3M1EMEHTOB
lMepuogunyecknin 3akoH u

50 lMepmnogunyeckas cuctema Bubnnoteka LIOK
XUMUYECKMX anemeHToB []. https://m.edsoo.ru/00ada52c
. MeHpgeneeBa

53 Mepwuogbl, rpynnbl, Bubnnoteka LIOK
nogrpynnbl https://m.edsoo.ru/00ada52c

54 CtpoeHue atomoB. CocTas Bubnnoteka LIOK
aTOMHbIX sgep. M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHne aneKTPOHHbIX

55 obono4ek aTomMoB Bubnnoteka LIOK
anemeHToB lNepnognyeckon https://m.edsoo.ru/00ada6bbc
cuctemsl 1. 1. MeHpeneeBa
XapaktepucTtuka
XUMUYECKOr MEeHTa n

56 ero noizx?egmsrgi e Bubnmoreka LIOK

y https://m.edsoo.ru/00ada824

Mepnoagnyeckon cucteme [.
N. MenoeneeBa

57 3HaueHune Nepunogmyeckoro Bubnnoteka LIOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3aKoHa 4S9 pa3BUTUS HayKu
n npaktukn. O. W.
MeHpeneeB — y4Y€HbIN,
negaror v rpaxgaHuH

https://m.edsoo.ru/00ada96e

3J'IeKTpOOTpI/I UaTesibHOCTb

Bubnmnoteka LIOK

o8 ATOMOB XVMVHSCKMX https://m.edsoo.ru/00adaab8
3M1EMEHTOB
59 MoHHasa xummnyeckas cBssb Bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHasi nonapHas Bubnmnoteka LIOK
XUMU4eckasa CBsi3b https://m.edsoo.ru/00adaab8
61 KoBarneHTHasi HenonsapHas Bubnnoteka LIOK
XUMU4Yeckasa CBsi3b https://m.edsoo.ru/00adaab9
bubnuoteka LIOK
62 Crenerb okucnenus https://m.edsoo.ru/00adae28
63 Sggls:aMHT:;MbTZileble Bubnmorexa LIOK
https://m.edso0.ru/00adb076
peakumm
64 Okucnutenu un Bubnnoteka LIOK
BOCCTaHOBUTENN https://m.edso0.ru/00adb076
KoHTponbHas pabota Ne4 no
65 Temep«CTpoeHFl)Ae aTtoma. Bubnmoreka LIOK
https://m.edsoo.ru/00adb486
Xnmunyeckasi CBA3b»
66 g%zzﬁ::reij' Bubnmnoteka LIOK
. https://m.edsoo.ru/00adb33c
cucTtemaTusaums 3HaHumn
67 PesepBHbIN ypOK. Bubnuoteka LJOK

O06o0LwWweHne n

https://m.edsoo0.ru/00ad9ch?2



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

cuctemMaTusaumsa 3HaHUN

68

PesepBHbIN YpOK.
O606LweHmne 1
cuctemaTusaumsi 3HaHum

OBLIEE KONMYECTBO YACOB
Nno NnPOrPAMME

68

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6

9 KINNACC

KonuyecTBO YyacoB

ANeKTpPOHHbIe udpoBbie

Ne Oarta
Tema ypoka KoHTponbHble [lpakTu4yeckune obpa3oBaTesbHble
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
[Mepuognyecknin 3aKoH.
1 lMepmnogmnyeckas cuctema 1 Bubnnoteka LIOK
XUMUYeckmx anemeHTtos . https://m.edsoo.ru/00adb59e
N. MenpeneeBa
3aKoOHOMEpPHOCTU B
5 N3MEHEHNN CBOMNCTB 1 Bubnnoteka LIOK
XUMUYECKMX SNIEMEHTOB https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NEpnoaoB
3 Eg;giﬁ::;::ﬂ / 1 Bubnmnoteka LIOK
https://m.edsoo.ru/00adb7e2
HEeopraHM4YeCcKMxX BELLIECTB
Buabl xMmmnyeckon cesasun u
4 TVII'JIJ'bI KpUCTanmnmnyeckux 1 Bubnmorexa LIOK
. https://m.edsoo.ru/00adbac6
peLeTokK
KoHTponbHas pabota Ne1
no Teme «[loBTOpEHME N
5 yrnybneHuve sHaHum 1 1
OCHOBHbIX pa3fernoB Kypca
8 knacca»
Knaccundpukauyus
6 xmmmqe(fkmx Ip-)l'ea|<Lu/u7| no 1 Bubnmorexa LIOK
https://m.edsoo.ru/00adbcb0
pasnnM4yHbIM NpU3HaKam
7 [MoHaTMe o ckopocTn 1 Bubnuoteka LJOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

XUMUYECKOMN peakunn.
MoHATNE O rOMOreHHbIX U
retTeporeHHbIX peakuynax

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

[MOHATME O XMMUYECKOM
paBHOBECUN. q)aKTopr,
BInAOLLnEe Ha CKOPOCTb

Bubnmnoteka LIOK

8 XUMUYECKOW peakLumn n https://m.edsoo.ru/00adc28c
NonoXeHne XMMM4eCcKoro
paBHOBECUS
KMCNUTEnbHO-
9 (B)OC(fTaHOGBVITe(j'IbeIe Burbnworeka LIOK
https://m.edsoo.ru/00adcade
peakumm
Teopwus
10 ANEKTPONNTUYECKON Bubnnoteka LIOK
auccounaunun. CunbHble K https://m.edsoo.ru/00adcd68
cnabble aNeKTponnTbl
11 MOHHbIe ypaBHEHUS Bubnmnoteka LIOK
peakumnn https://m.edsoo.ru/00add448
XUMmnyeckme cBonucTea
KMCMNOT 1 OCHOBaHUN B
12 cBeTe npeacTtaBneHnin oo Bubnnotexa LIOK
. https://m.edsoo0.ru/00add5d8
3NEKTPONUTUYECKON
anccoumaumm
XnMmn4yeckme CBOMCTBa
conen B cBeTe
13 npencraeneHun ob Bubnmorexa LIOK
. https://m.edsoo.ru/00add8b2
3NEKTPONNTUYECKON
anccoumaumm
14 [MoHaTne o rmgponuse Bubnuoteka LJOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

conen

https://m.edsoo0.ru/00add9d4

O600LWweHne n

Bubnnoteka LIOK

15 cuctemaTusaumsi 3HaHum https://m.edsoo.ru/00addd12
MpakTnyeckasa pabota Ne 1.

16 «PeweHne Bubnuoteka LLOK
3KCnepuMeHTarbHbIX https://m.edsoo.ru/00addbfa
3agay»

KoHTponbHas paboTta Ne2
no teme

17 «QnekTponuTmnyeckas Bubnuorexa LIOK

https://m.edsoo.ru/00addecO
anccoumauns. Xmmuyeckme
peakuunn B pacTBopax»
O6Lwas xapakrepucTuka

18 ranoreHoB. Xummyeckme Bubnnoteka LIOK
CBOWCTBa Ha npumepe https://m.edsoo.ru/00addfe2
xnopa
Xnoposogopoa. ConsHas

19 KucnoTta, XMMU4yeckme Bubnmnoteka LIOK
CBOWCTBa, NOsy4yeHne, https://m.edsoo.ru/00adel04
npuMeHeHue
MpakTtnyeckas pabota Ne 2

20 no Teme «lonyyeHue Bubnnoteka LIOK
CONSIHOM KUCOThI, https://m.edsoo.ru/00ade348
N3y4yeHne e€ CBONCTB»

BbluncneHnsa no
21 YPaBHEHUAM XMMUYECKUX Bubnuoteka LLOK

peakumin, ecnn oguH n3
peareHToB AaH B U30bITke

https://m.edsoo0.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

O6Lwas xapakTepucTuka
anemeHToB VIA-rpynnbl

Bubnmnoteka LIOK
https://m.edsoo.ru/00ade64a

23

AnnoTponHble
MoandmKaummn cepbl.
HaxoxaeHue cepbl 1 eé
coeanHeHW B Nnpupoae.
Xnmunyeckme cBoucTea
cepbl

Bubnmnoteka LIOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoa, CTpoeHue,
dursnyeckme n xsummn4eckmne
CBOMNCTBa

bubnuoteka LIOK
https://m.edsoo.ru/00ade802

25

26

Okengbl cepbl. CepHas
Kucnota, punsnyeckme u
XMMUYECKME CBOMCTBA,
npuMeHeHne

XnmMmmnyeckume peakumn,
nexaltune B OCHOBE
NPOMbILLIEHHOro cnocoba
nony4eHnst CepHom
KMcnoTtbl. XumMn4yeckoe
3arpsisHeHne OKpyatoLemn
cpenbl COeANHEHUAMU
cepbl

bubnuoteka LIOK
https://m.edsoo.ru/00adea28

Bubnuoteka LIOK
https://m.edsoo.ru/00adec8a

27

BbluncneHne maccoBoun
A0N1 BbIXxo4a npoaykra
peakumnm

Bubnuoteka LIOK
https://m.edsoo.ru/00adec8a

28

Ob6wasa xapakrepucTuka
anemeHToB VA-rpynnbl.
A30T, pacnpocTpaHeHue B

Bubnuoteka LIOK
https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

npupoae, pusnyeckune u
XUMUYECKME CBOMNCTBA

29

30

31

32

33

34

35

AMMuMak, ero gousmyeckume u
XUMUYECKMe CBONCTBA,
nosiy4eHve n npuMeHeHune

MpakTtnyeckas pabota Ne 3
no teme «llony4vyeHne
aMMunaka, ny4yeHue ero
CBOMCTB»

A30THag Kucrorta, eé
PU3nMYECKME N XUMNYECKNE
CBONCTBa

Mcnonb3oBaHue HUTpaToB
N conen aMMOHUS B
KayecTBe MUHeparbHbIX
ynobpeHuin. Xummnyeckoe
3arpsi3HEHNE OKpYXKatoLLen
cpeabl CoeanHEHNsIMU
asoTa

docdop. Okeng docdopa
(V) n bochopHas kucnoTa,
dbusnyeckme n xmmmyeckme
CBOWCTBA, Nosiy4yeHne

Mcnonb3oBaHue pocaToB
B Ka4eCTBE MUHeparnbHbIX
yaobpeHun. 3arpsasHeHne
npupoaHon cpenbl
docaTtamm

Yrnepog,

Bubnmnoteka LIOK
https://m.edsoo.ru/00adf004

Bubnnoteka LIOK
https://m.edso0.ru/00adf180

Bubnmnoteka LIOK
https://m.edsoo.ru/00adf306

Bubnmnoteka LIOK
https://m.edsoo.ru/00adf518

Bubnmnoteka LIOK
https://m.edsoo.ru/00adf68a

Bubnmnoteka LIOK
https://m.edsoo.ru/00adfc20

Bubnnoteka LIOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

pacnpocTpaHeHne B
npupoae, pmnsnyeckmne u
XUMUYECKMEe CBOMNCTBA

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

Okcuapbl yrnepoga, nx
Cbl/l3l/l‘-IeCKMe N XuMmnyeckmne

Bubnmnoteka LIOK

36 cBOMCTBA. JKOMOrMHeckmne https://m.edsoo.ru/00adfebe
npobnemsl, CBsA3aHHbIE C
okcuaom yrnepoaa (1V)

37 YronbHasi kucnorta v eé Bubnnoteka LIOK
conu https://m.edsoo.ru/00ae006¢c
MpakTtnyeckas pabota Ne 4
no teme "lMonyyeHne

38 Yrrekncnoro risa. Bubnmorexa LIOK

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

KauecTBeHHas peakuus Ha
kKapOoHaT-noH"
lMepBOHaYanbHbIE NOHATUSA

39 06 opraHun4eckmnx Bubnmnoteka LIOK
BellecTBax Kak o https://m.edsoo.ru/00ae054e
coeanHeHusX yrnepoaa

40 KpemHuin n ero coegnHeHna Bubnnotexa LIOK

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

MpakTtnyeckas pabota Ne 5.
PeweHne

a1 3KCnepuMeHTarbHbIX 3aga4 Bubnuoteka LLOK
no Teme «BaxHenwune https://m.edsoo0.ru/00ae0bf2
HemMeTannbl U nx
COeANHEHNSI»

42 KoHTponbHas paboTta Ne3 Bubnuoteka LJOK

no teme «BaxHenwume

https://m.edso0.ru/00ae0el8



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

HemMeTanmnbl U UX
coeguHeHua»

O6wan xapakTepucTuka
XMMUYECKNX 3NTIEMEHTOB —
meTannoB. MeTtannunyeckas

Bubnmnoteka LIOK

43 CBASL W MeTananeCKaf' https://m.edsoo.ru/00ael03e
Kpuctannuyeckas peLuéTka.
dunsnyeckne ceoncTea
MeTannos
XnmMmn4yeckme cBOMCTBa
44 MeTarnnos. Bbubnuoteka LIOK
ONEKTPOXNMUYECKUN pag https://m.edso0.ru/00ael156
HanpsHkeHUn meTansnos
O6wme crnocoobbl
nonyyeHns MeTansos.
CnnaBbl. BeluncneHnsa no
45 YpaBHEHNAM XUMUYECKNX Bubnmorexa LIOK
y https://m.edso0.ru/00ael156
peakuuin, ecrnv OauH n3
peareHTOB COAEPXMUT
npumecwu
46 lMoHATME O KOppPO3UK Bubnuoteka LIOK
MeTannos https://m.edso0.ru/00ael1278
Bubnuoteka LIOK
4t enouHie meTanb https://m.edsoo.ru/00ael4b2
48 Oxkcunabl 1 rmapokenapl Bubnuoteka LLOK
HaTpuA 1 Kanus https://m.edsoo.ru/00ael4b2
I.Ll,enquosemeanbie Bu6AoTeka LIOK
49 MeTanmnbl — Kanbuun n

MarHum

https://m.edsoo0.ru/00ael15e8



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

BaxkHenwme coegmnHeHus

Bubnmnoteka LIOK

50 KanbLuus https://m.edsoo.ru/00ael5e8
51 O606weHne n )
cucTtemaTusaumsi 3HaHumn
50 YKécTkocTb BOAbI U Bubnnoteka LIOK
cnocobbl e€ ycTpaHeHus https://m.edso0.ru/00ae1886
MpakTnyeckas Ta Ne
53 n: ?elvle ?;i:('ee']CTEsSTob aBO,D,b(IS Bubnioreka LIOK
. " https://m.edsoo.ru/00aelae8
N MeToabl €€ yCTpaHeHus
y Bubnnoteka LIOK
o4 AntoMUHNY https://m.edsoo.ru/00aelc64
55 AmdoTepHbIE CBONCTBA Bubnmnoteka LIOK
oKcuaa u rmapokcunaa https://m.edsoo.ru/00aelc64
bubnuoteka LIOK
o6 HKeneso https://m.edso0.ru/00ae1d86
Okecuabl, rmapokcuabl 1
57 conmilkenesgp(ll) Milkeneaa Bubnmorexa LIOK
an https://m.edsoo0.ru/00ae35e6
58 O06o00LwWweHne n
cucTtemaTusaums 3HaHumn
MpakTtnyeckasa pabota Ne 7.
PeleHnune
59 3KCnepuMeHTarnbHbIX 3agay Bubnmnoteka LIOK
no teme «BaxHenwue https://m.edsoo.ru/00ae3de8
MeTannbl U ux
COeauHEeHUs»
60 Bbluncnexmsa no Bubnnoteka LIOK

YpaBHEHNAM XUMUYECKNX

https://m.edso0.ru/00ael1750
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peakuun, ecnv oguH 13
peareHTOB faH B U30bITke
U CoaepPXUT NpumMecu.
BbluncneHna maccosoun
A0nn BbIXxO4a npoaykra
peakumnm

O600LWweHne n

61 cuctemMaTmsauuna aHaHum
KoHTponbHas paboTta Ne4
62 no Teme «BaxHenwune
MeTanmbl U nx
COeANHEHUSI»
63 | noseemmemmomn BuGrmorer LIOK
A https://m.edsoo.ru/00ae3f50
Yyenoseka
64 Xnmuyeckoe 3arpsisHeHue Bubnnoteka LIOK
OKpYyXXatoLlen cpeapl https://m.edsoo.ru/00ae4270
65 Ponb xvmum B peLieHmm Bubnmnoteka LIOK
3Konormyeckmx npobnem https://m.edso0.ru/00ae4270
PesepBHbIN ypOK.
b K
66 O6006LWweHne n vbnmoreka LIO
. https://m.edsoo.ru/00ae0d0Oa
cucTemaTusaumns 3HaHuM
Pe3epBHbIN YpOK.
67 OBoBLLeHMe 1 Bubnuoteka LIOK
. https://m.edsoo.ru/00adb33c
cucTemaTusaumns 3HaHuM
PesepBHbIN ypOK.
68 OBoBLLeHMe 1 Bubnmnoteka LIOK

cuctemMaTm3auunsa aHaHum

https://m.edsoo0.ru/00ad9ch?2
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OBLUEE KONMYECTBO YACOB
Nno NnPOrrPAMME












