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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMHHM Ha YpPOBHE OCHOBHOT'O O0IIIETO0 00pa30BaHMs COCTaBIEHA Ha
OCHOBE TpeOOBaHUH K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MPOTpaMMBI
OCHOBHOTO o01iero oopaszoBanus, npeacraBieHHbIXx B ®I'OC 00O, a takxe HA OCHOBE
benepanbHOI pabouelt MporpaMMbl BOCIUTAHUS M ¢ YYETOM KOHIEHIIUU MpErogaBaHus
yueOHOro nmpeamera «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
Oenepannu.

[Iporpamma mo XuMHHM AaéT TPEICTABICHUE O IMEAX, oOmeill cTparernu oOydeHwus,
BOCTIMTAHUS M Pa3BUTHS 00YUAIONINXCS CPEACTBAMH YI€OHOTO PeIMeTa, YCTaHABIHBACT
00s13aTeNIbHOE PEIMETHOE COAEp)KaHHE, INPEIyCMAaTPUBACT pPACHpPEACICHUE €ro I0
KJIaccaM M CTPYKTYpUpPOBaHHE IO pa3/ieiaM U TeMaM MPOrpaMMBbl 10 XUMHUH, OTIPEIEIIeT
KOJIMUECTBEHHBIE W KayeCTBEHHBIC XapAaKTEPUCTHKH COACP)KaHUS, PEKOMEHAYEeMYIO
MOCTEIOBATEIFHOCTh ~ W3YYEHUS  XUMHHM € y4ETOM  MEXKIPEAMETHBIX |
BHYTPHIIPEMETHBIX CBS3€H, JIOTUKH Y4eOHOTO IpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroLINXCsl, OMpeaessieT BO3MOXKHOCTH TpeAMeTa Ul peaju3alud TpeOoBaHUU K
pe3yinbTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTEIbHOI MpPOrpaMMbl Ha YPOBHE OCHOBHOI'O
oOuiero oOpa3oBaHusl, a TaKkke TpeOOBaHUM K pe3yibTaTaM OOy4eHHsS] XUMUU Ha YPOBHE
Heneil M3y4eHus MmpeaMeTa U OCHOBHBIX BHUJIOB y4eOHO-ITO3HABATEIBHOU NESATEIHHOCTH
00y4YaroIIerocs 0 OCBOCHUIO y4eOHOTO COAep KaHusl.

3HaHHEe XUMUU CIYKXUT OCHOBOH it (hOPMHPOBAHUS MUPOBO33PEHHS OOYyUarOIIerocs,
€ro TMpeJCTaBICHHM O MaTepUalbHOM €IUHCTBE MHUpPAa, BAXKHYIO pOJb WrparoT
dbopmupyemble XUMHEH TMPEACTaBICHUS O B3aUMONPEBPAIICHUSAX DJHEPruu U 00
9BOJIIOLIUM BEIECTB B MPUPOJAE, O MYTIX PEIICHHS II00aTbHBIX MPOOJIEM YCTONYHMBOTO
Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOW, NUIIEBOM U 3KOJIOTHYECKON
0€30MacHOCTH, MPOOIIEM 3IPABOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peajM3aliil BO3MOXKHOCTEH JUIs caMopa3BUTHUS M (POpPMHUPOBAHUS
KyJbTYPbl JUYHOCTH, €€ 0011el 1 PYHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUarOIIuXCs,
HABBIKOB MX CaMOCTOSITCIIHOW Y4eOHOW JEATEIbHOCTH, OSKCIEPUMEHTAIbHBIX |
HCCIIEIOBATEIbCKUX YMEHHH, HEOOXOMUMBIX KaK B IIOBCCJIHEBHOW >XU3HM, TaK U B
podeCcCHOHATBHON TEeATEIHPHOCTH,

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBILUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOIO
B3IUIA/Ia HAa E€QUHCTBO NPHUPOJABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hopMHUPOBAaHUH €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH 00YJarOIINXCs;

crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TIPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B JKOJIOTHYECKOE OOpazoBaHUE
oOydJaronuxcs.

JlaHHbIe HampaBiIeHUS B OOYYCHHU XMMHUHU 00€CNEUMBAIOTCA CHeUU(PUKON copeprKaHus
y4e0OHOro mpeaMeTa, KOTOPbIi SBIISETCS MEeJarornyecky aJalTHPOBAHHBIM OTPaKCHUEM
0a30BOIl HAYKM XUMUU Ha ONpeIeIEHHOM dTare e€ pa3BUTHSI.



Kypc xumum Ha ypoBHE OCHOBHOI'O 0OIIEro o0Opa3zoBaHUs OPUEHTHPOBAH HA OCBOCHHUE
O00yYJaIUMHCS CUCTEMBI TIEPBOHAYAIBHBIX TMMOHSATUNA XWMHHW, OCHOB HEOPTaHUYECKOUH
XUMUHU U HEKOTOPBIX OT/ACIIbHBIX 3HAUYNMBIX TOHSITUN OPraHUYECKOU XUMHUH.

CrpykTypa cozepKaHHsl IPOrpaMMbl [0 XUMHH CPOPMUPOBAHA HA OCHOBE CHCTEMHOI'O
nogxona k e€ wuzydeHuro. CopaepkaHue CKIAIbIBACTCS M3 CHCTEMBbl MOHATHH O
XMMHWYECKOM 3JIEMEHTE U BEIECTBE M CHCTEMBbI MOHATHH O XuMHuecKo peakuuu. Obe
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbI 110 NPHUHIMITY NOCIEAOBATEIBHOIO PAa3BUTHUS
3HAaHUH Ha OCHOBE TEOPETUYECKUX MPEACTABICHUHM Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYCHHS KaK OCHOBHI BCETO €CTECTBO3HAHMSI;

— Ilepuoanueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XHMHH,
— YYEHHS O CTPOCHUH aToMa U XUMHUUYECKOU CBSI3H;

— IIpeACTaBICHUMN 00 AMEKTPOJIUTUUECKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TCOpCTI/I'-ICCKI/Ie SHAaHUS PaCCMAaTpHUBAIOTCA Ha OCHOBC OMIHMPHYCCKHU ITOJYUYCHHBIX H
OCMBICJIICHHBIX (baKTOB, Pa3BUBAIOTCA ITOCICAOBATCIIBHO OT OJHOI'O YPOBHA K APYromy,
BBIITOJIHAA (i)YHKI_[I/II/I OOBSICHCHHS H IMIPOTrHO3UPOBAHUA CBOﬁCTB, CTpOCHHUA U
BO3MOKHOCTEH IMPAKTUYICCKOI'O IIPUMCHCHUA U IMOJYUYCHUA H3YUACMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBbI IO XUMHUHU CIHOCOOCTBYET (DOPMHUPOBAHUIO TMPEACTABICHHUS O
XMMHUYECKOW COCTABIIAIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPO/IBIL,
LIEHHOCTHOT'O OTHOUIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue
XUMUHU IPOUCXOTUT C IPUBJICUCHUEM 3HAHUHN U3 paHEe N3yUYEHHBIX YU€OHBIX MPEIMETOB:
«Oxpyxatouuii Mupy», «buonorus. 5—7 xknacce» u «Pu3nkKa. 7 Kiacey.

[Ipy “3y4yeHUM XUMUU TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUN OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKON NEATeTbHOCTH YeJIOBeKa U
KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. 3afada yueOHOTO MpeaMeTa COCTOUT B
(GhopMUPOBaHUU CHUCTEMBbl XHMHYECKUX 3HAHUW — BaXXHEUIIUX (PAKTOB, TOHATHUMH,
3aKOHOB U TEOPETHUECKHX MOJIOKEHHH, JTOCTYMHBIX 00OOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, sA3blka HayKd, B MMPUOOIICHUHN K HAYYHBIM METOJaM MO3HAHUS MPU U3YUYCHUU
BEIIECTB M XUMHUUYECKUX peakuuii, B (POPMHUPOBAHUM U PA3BUTUU [O3HABATEIHHBIX
YMEHUH U WX MPUMEHEHUU B Y4EOHO-TIO3HABATEIBHOW U Y4EOHO-UCCIEIOBATEIHCKOM
JIeSITENIbBHOCTH, OCBOCHHHM TMpaBWi Oe3omacHoro oOpamieHuss ¢ BellecTBaMH B
IIOBCEIHEBHOM KU3HU.

[Ipu m3ydyeHnn XUMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHHUE
pUOOpENN TaKUe LEJH, KaK:

— (hopMupOBaHUE MHTEIEKTYaTbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaM0O0Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY NMPHUHITHIO PEIIEHUH, ClIOCOOHON aJanTUpOBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HH;

— HampaBJIEHHOCTh OOYYEHHS Ha CHCTEMaTHYECKOe MPHUOOIICHHE OOyJaromuxcs K
CaMOCTOSTENIbHOM TO3HABATEIbHOW JEATEIIBHOCTH, HAYYHBIM METOJaM ITO3HAHU,
(hopMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;

— obecriedyeHne YCIOBH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaAIOUIMMHCS OIbITa
pa3zHo00pa3HOM NEesITENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBHIKOB



(KJ'IIO‘ICBBIX KOMHCTGHHHﬁ), HMCHOIINX YHUBCPCAJIBHOC 3HAUYCHUC I PA3JIMYHBIX BUIO0B
JACATCIIbHOCTH,

— ¢opMupoBanue o61el yHKIMOHATHHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YUCJie YMEHHH OOBACHATH W OIICHUBATH SIBJICHUSA OKPYXKAIOIIEr0 MHUPA, HUCIOIb3YS
3HAHHUSI W OTBIT, TMOJIYYCHHBIE MPH W3YYCHUH XHMHH, NMPUMCHATh MX IMPU PEIICHUH
po0JieM B MOBCEAHEBHOM KU3HU U TPYJOBOU JESTEIBHOCTH;

— (QopmupoBaHue y O0O0y4aroumxcs TyMaHUCTHUYECKUX OTHOIICHWH, TOHUMAHHUS
[IEHHOCTH XWMHUYECKUX 3HAHUM JUIS BBIPAOOTKM HKOJOTHYECKH IEJIeCO00pa3Horo
MOBE/ICHUS B OBITY U TPYJIOBOU NEATEIHLHOCTH B IIEJISIX COXPAHEHHS] CBOETO 370POBBS U
OKpY>KaroIllel TPUPOJTHOUN CPEbI;

— pa3BUTHE MOTHBAllMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHUS OOILEYEIIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO WIS M HAITPABICHHOCTH JTabHEHUIIIET0 O0yUeHHS.

OOmiee 4nCIO YacoB, OTBEAEHHBIX IS U3YYCHHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 uvacoB (2 yaca B Hejaenw), B 9
Kiacce — 68 yacoB (2 Jaca B He/eIIO).

COAEPKXAHUE OBYYEHMUA
8 KIIACC
IlepBoHavanbHbIE XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Ponp XMMHUM B JKM3HM 4e€JIOBEKAa. XHUMHUS B CHCTEME HayK. Tema u
BeniecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BemiecTB. [loHsTre o
MeTo/ax IMO3HaHus B XUMUHU. YncThie BeniecTBa U cMecH. CIiocoObl pa3ieICHUs] CMECEH.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKHUX HJIEMEHTOB.
[IpocThie U crnoxHbBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumunyeckas ¢opmyrna. BanmeHTHOCTP aTOMOB XUMHYECKMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHocUTeNbHas aromMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO YJIEMEHTA B COCJUHEHUN.

KomnuectBo BemectBa. Monb. MoisipHass macca. B3anmocBs3b KOJWYECTBA, MAacChl U
qyclia CTPYKTYPHBIX €IMHHII BemecTBa. Pacu€rel mo QopmynaM XHMHYECKHX
COEJIMHEHUN.

dusnyeckue U XUMHUYECKUE SIBJICHUS. XHMMHMUECKas peakiuss U €€ MPU3HAKU. 3aKOH
COXpaHEHHs] Macchl BeIIeCTB. XUMHUYeckue ypaBHeHHs. Knaccuduxamms XxuMudeckux
peakuuii (CoequHEHUs, pa3ioKeHHs, 3aMeIIeHNs], 0OMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBuiIaMu pabOThl B Ja0OpaTOPUU U MpUEMaMU
oOpaiieHuss ¢ J1abopaTOPHBIM OOOpPYAOBaHHEM, HW3yUYE€HHWE U OMUCAaHUE (HU3UUECKHX
CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HaOMrogeHHe (Pu3nYecKux (TUTaBIICHUE
BOCKa, TasHUE JIbJIa, pacTUPAHHE caxapa B CTYIKe, KUIICHUE W KOHICHCAIMS BOJbI) U
XUMHYECKHUX (TOpEeHUE CBEYH, MPOKATNBAHUE MEAHON MPOBOJIOKH, B3AUMOICHCTBUE Mesa
C KHUCIIOTOW) SIBICHUH, HAONIOJACHUE W ONMHMCAHUE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX



peakiuii (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHUCJIOTBHI C XJIOPUAOM Oapws,
pasnoxenne ruapokcuga meau (I1) mpu HarpeBaHuuM, B3aUMOJICHCTBHE JKeile3a C
pactBopoM coiu Meau (I1), w3ydeHwe crmocoOOB pas3jieicHHS CMECEil: ¢ IMOMOIIBIO
MarHuTa, (QUIbTPOBaHUE, BBIMMAPUBAHHE, MUCTHIUIAIMSI, XpoMaTorpadus, MmpoBencHHE
OUYMCTKH MOBAPEHHOW COJIM, HAOJIOICHNE U OMKMCAHHUE PE3YJIHTATOB MPOBEICHUS OIIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJENEH  MOJIEKYI
(IrapocTepIKHEBBIX).

Baxneiimmue NMpeaACTABUTE/IN HCOPraHUIECCKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — 31eMEHT M IpOCTOE BELIECTBO.
Haxoxxnenue kucinopoaa B mpupojie, GuU3NUECKUe U XUMHYECKHE CBOMCTBA (peakuuu
ropenust). Oxcunpl. Ilpumenenue xucnopoga. CrocoObl MOMYy4YeHHUS KUCIOpoAa B
nabopatopu W mnpombinuieHHOCTH. KpyroBopor kuciopona B mnpupoge. O30H —
aJIOTpONHAask MoAU(pUKAIUS KUCIOPOIa.

TeroBoil 3pdeKkT XUMHUYECKON peakiuu, TePMOXMMHYECKHE YpaBHEHHUS, HK30- U
SHAOTEPMHUUECKHE peakiuu. TOIIMBO: Yrojb U METaH. 3arps3HeHue BO3AyXa, YCHIICHUE
MapHUKOBOTrO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — amemeHT W mpocToe BemecTBo. HaxokIeHuwe Boaopoja B IMPUPOJE,
(dbu3uvYecKkue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI monydeHus. Kucinorer u
COJIH.

Momnsipablid 00bE€M ra3oB. PacuéTsl Mo XUMHUYECKHM YPaBHCHUSIM.

Odusnyeckue cBoucTBa BoAbl. Boxa kak pactBopurens. PactBopel. HacelneHHsle u
HEHACBILIEHHBIE PACTBOPHI. PacTBOpUMOCTSH BelecTB B Boje. MaccoBas 1071 BelecTsa B
pacTtBope. XuMHUYecKHe CBOMCTBAa BoAbl. OcHOBaHMA. Ponb pacTBOpOB B IpHUpPOAE U B
KU3HM 4denoBeka. KpyroBoport Boasl B mpupoje. 3arpsi3HeHHe NpUpoAHbIX BoA. OXpaHa
Y OYUCTKA IPUPOIHBIX BOI.

Kiaccudukamuss Heopranwdeckux coennHenuil. Oxcuapl. Knaccudukamus OKCHIIOB:
coyieoOpa3zytonue (OCHOBHBIC, KHCJIOTHBIE, amM(pOTEpHBIE) U HECcoJIeoOpa3yrolue.
Homenkiarypa okcunoB. dusnueckne M XMMUYECKHE CBOWMCTBAa OKcHAOB. [lomyuyeHue
OKCH/JIOB.

OcHoBanus. Knaccudukainus ocHOBaHWIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkmarypa ocHoBanui. @Pusznueckue HW XUMHYECKHE CBOMCTBA OCHOBAHUM.
[Tonyuyenne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnot. Homenknarypa kucinor. @u3ndeckue 1 XUMUUECKUE
cBoiicTBa KUCHOT. Psax aktuBHOCTM MeTaiuioB H. H. bekerosa. [loiryuenne kucior.

Comu. Homenknatypa coseil. duznueckue U XUMHYECKHUE cBoMcTBA coieil. [lomyuenue
colen.

['enernueckast CBA3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX COCTUHEHUN.
Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OTPEICIICHNE COACPKAHUS KHCIOpoa B BO3/IyXe, MOIydeHHE, COOUpaHue,
pacro3HaBaHUE U U3YYEHHE CBOMCTB KUCIOPO/Ia, HAOI0ICHNE B3aUMO/ICHCTBHS BEIIECTB
C KHCJIOpPOJOM U YCJIOBHUS BO3HUKHOBEHHMS M TIpEKpalleHusi ropeHusi (mosxkapa),
O3HaKOMJIEHHE ¢ 00pa3llaMy OKCUIOB U OMHCAHHE WX CBOWCTB, MOJIy4eHHE, cOOUpaHue,



pacro3HaBaHuE M U3y4€HHUE CBOMCTB BOJOpOJA (TOpEeHHE), B3aUMOJCHCTBUE BOJIOpOA C
okcugoM wmemu  (Il) (BO3MOKHO UCHOJB30BaHME BHICOMATEPHAIIOB), HAOJIOJCHHE
00pa3LoB BEIIECTB KOJUYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOEHHOCTEH pacTBOpPEHUs
BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, NMPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON
MAacCOBOM JIOJIEM PacTBOPEHHOTO BEIIECTBA, B3aWMMOJCHCTBUE BOABI C METAJLUIAMHU
(HaTpueM M KanbliKieM) (BO3MOXHO HCIOJIb30BAaHHWE BUACOMATEPUANIOB), UCCIEAOBAHUE
00pa3ll0B HEOPraHWYECKUX BEIIECTB pPAa3IMYHBIX KJIaccoB, HAOIOJEHHWE W3MEHEHUs
OKpacKM WHAMKATOPOB B pPAacTBOpAaX KHCIOT W IMIeJouel, U3ydeHUE B3aMMOJICHCTBUS
okcuma meau (I1) ¢ pacTBOpoM cepHOW KHCIOTBHI, KHCIOT C METaJZIaMH, PCaKIHi
HEUTpanu3aluy, MoJydYeHUE HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHHE OJIHOTO MeETalia
JIPYTUM W3 pacTBOpa COJIM, pelIeHHe SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHeiimue
KJIaCChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux jiemeHtos I, U.
MenngeneeBa. CrtpoeHue aroMoB. XHMHYeCKass  CBA3b. OKHCINTEIbHO-
BOCCTAHOBHTE/IbHbIC PEAKIIUHN

[lepBbie MOMBITKH KiIacCU(PUKAIIUU XUMHUYECKUX OdieMeHTOB. [loHsTtue o rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENIbHbIE METAJIIbI, TAJOTE€HbI, HHEPTHHIE
ra3el). DJEeMEHTBI, KOTOpPBhIE 00pazyroT aM(OTEPHBIE OKCUIBI M TUIPOKCHIBI.

[lepuonuueckuit 3akoH. Ilepuonuueckass cucrema xumuueckux isnemeHtoB . U.
MenneneeBa. KopoTkonmepuomnas wu anuHHOnepuomHas ¢opmel  llepuonnueckoii
cucteMbl XuMudeckux 3meMeHToB [l. 1. Menneneesa. [lepuoasl u rpynmnbl. @u3nyeckuit
CMBICJT TIOPSIKOBOTO HOMEPA, HOMEPOB TIEPHO/JIa U IPYIIIIHI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTomMHbIX saep. W3otombl. OnekTpoHbl. CtpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XMMHUYECKHX 31eMeHTOB llepumonnmyeckoit
cucteMbl JI. M. MenaeneeBa. XapaKTepUCTHMKAa XHMHYECKOTO DJIEMEHTA IO €ro
nonoxxenuto B [lepuonnueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pauyca aTOMOB XMMUYECKHUX AJIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUIMYECKHUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue Ilepnonnueckoro 3akoHa u I[lepuoguyeckoi cHCTEMbI XUMUYECKUX DIEMEHTOB
JUISl pa3BUTHS HAYKU U IpakTuku. [{. 1. MenneneeB — yu€Hbll U IpaKIaHHH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas U HEnoJisgpHas) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIeMEHTOB. IOHHAsI CBS3b.

CreneHn OKHCJICHUA. OKHCINUTEITBHO-BOCCTAHOBUTEIIbHEIC pCaKuunu. Hpoueccm
OKHUCJICHHS B BOocCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3ydeHue o0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOAECHCTBHE THUAPOKCHIA
IIMHKAa C pacTBOpPaMM KHCIOT W ILIEJIOYEH, NMPOBEAECHHUE ONBITOB, WIUIFOCTPUPYIOIIMX
IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKUUii (TOpEHUE, pEaKuu pas3ioKEHNUs,
COEJIMHEHUS).

Meostcnpeomemmboie ceasu



Peanu3zainus MeXnpeaMEeTHBIX CBS3€il MPU U3YUYCHUU XUMHUU B 8 KJIacCe OCYIIECTBIISIETCA
4yepe3 HCIOJIb30BAaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U TOHATHM,
SIBJISTFOIIUXCSI CHCTEMHBIMM JIJISI OTJIEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO I[TUKJIA.

OO0me ecrecTBEHHO-HAYYHBIE MOHATHUS: HAay4YHBIM (DAaKT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaJ W3, CHHTE3, KiIaccupUKausi, TMEepPUOJANYHOCTh, HAOIIOCHHE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJICTIb, SIBIICHHE.

dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIBI,
pPaIuOaKTUBHOCTh, MOJICKYJA, OJJICKTPUYCCKUN 3apsil, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBAa, Ta3, (U3WYECKUE BEIMYMHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, IUTaHEThI, 3BE3161, COJTHIIE.

buonorus: potocunTes, ApIXaHue, buocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE TMOPOJBI, IMOJIE3HBIC
MCKOTIaeMbI€, TOTIIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo m XuMuYecKasi peakuus

[lepuonuueckuit 3akoH. Ilepuonuueckass cucrema xumuueckux isnemeHtoB . U.
MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KA, KAJIBIUA U UX COCTUHEHNUN B COOTBETCTBUU C
MOJI0)KEHUEM 3JIEMEHTOB B [leproanueckoi cuctemMe u CTPOEHUEM UX aTOMOB.

CtpoeHnue BemiecTBa: BHUIbl XUMHUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THMNA KPUCTAUIMYECKOW PEMETKH W BHUIA
XUMHUYECKOM CBA3U.

Krnaccudukanuss u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHWMUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K pPAa3JWYHbIM KJIAacCaM HEOPraHUYECKHUX COEIUHECHUH,
TEHETUYECKAsI CBSA3b HEOPTaHUYECKHUX BELIECTB.

Krnaccudukanus XuMudeckux peakiuui no pa3inyHbIM IpU3HAKaM (TI0 YUCTY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3()QeKTy, M0 U3MEHEHHUIO CTEeNeHeH
OKHCJICHHSI XMMUYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO YYACTHIO KaTalu3aTopa).
DK30- U SHAOTEPMHUUECKHE PEaKIIUU, TEPMOXUMHUYECKIE YPABHEHUS.

[TonsiTne o ckopoctu XxuMuuyeckoi peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKNX peakiusx. [[oHsITHe 0 TOMOTeHHBIX U TeTePOTreHHBIX peaknusx. [lonarue o
karanuse. [loHsATHE O XMMHUYECKOM paBHOBeCHH. (DAKTOPHI, BIHUSAIOINIME HA CKOPOCTH
XUMHUYECKOW PEAKIIUU U TIOJI0KEHNE XHMHYECKOTO PaBHOBECHSI.

OKuCIUTENHHO-BOCCTAHOBUTENIBHBIE PEAKINUU, JJIEKTPOHHBIM OajlaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIILHOU peaKuuu. CocraBnenue YpaBHEHUN OKHUCJIUTEIBHO-
BOCCTAHOBHTEJBHBIX PEAKIMI ¢ UCIIOIB30BAHUEM METOA IEKTPOHHOTO OanaHca.

Teopust MEKTPOTUTHIECKON AUCCOLMAIIMU. DJIECKTPOIHUTHI U HEINEKTPOJIUTHI. KaTHOHHI,
aHUOHBI. MeXaHM3M JAMCCOLMAIMU BEUIECTB C PA3IUYHBIMU BUJAMU XUMUYECKON CBSI3U.
Crenens auccounanuu. CuibHbIE U C1a0ble 3EKTPOJIUTHI.

Peakiiuu nonHoro oomeHa. YCIOBHUSI IPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, TOJHBIE U
COKpaIllléHHbIE MOHHBIE ypaBHEHMs peakiui. CBOHCTBAa KHUCJIOT, OCHOBAaHUW U COJIEH B



CBETE MpeJICTaBIECHUI 00 ANEKTPOIUTHUECKON qucconnanuu. KauecTBeHHbIE peakiny Ha
HoHBbL. [loHATHE O THAPOIU3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJICISIMH KPUCTALTHYECKUAX PEHIETOK HEOPTaHWYECKHX BEIICCTB —
METaJUIOB U HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIISCTB (XJOpHIa HATpPHs),
HCCIICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEaKIuh OT  BO3JCUCTBHS
pa3nUYHBIX  (HAKTOPOB, WCCIICOBAHUE AJICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca JAUCCOIMAINN KUCIOT, MIEJI0Yed U coield (BO3MOXKHO WCIOJIB30BaHHE BHIICO
MaTepHalioB), MPOBEJCHUE OMBITOB, HIUTFOCTPUPYIOIIUX TPU3HAKH MMPOTEKAHUS PEAKIIHA
MOHHOTO 0OMeHa (0Opa3oBaHUE OCajKa, BbIJIEJICHUE ra3a, 00pa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOMIUX TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakinuil (TopeHwue,
peaKIy pa3ioXKCHHs, COCIUHCHHS), pACIO3HABAaHHE HEOPTaHWYCCKHX BEIIECTB C
MTOMOIILI0 KAYECTBEHHBIX PEAKIIUi Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTtanabl 1 UX CoOeANHCHUA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
creneHu okucienusi. CtpoeHue u pu3nYecKrue CBOWCTBA MPOCTHIX BEIIECTB — raJOr€HOB.
XUMUYECKUE CBOICTBA Ha TMpuUMepe xjopa (B3aUMOJEHCTBHE C  METaJUIaMH,
HEMeTajlaMu, Iienodamu). XsopoBogopoa. ConsiHas KUCI0Ta, XMMHYECKHE CBOWMCTBA,
nojryyeHue, npuMeHenue. JleiictBue xjopa M XJIOPOBOJIOPOJa Ha OpPraHU3M 4eJOBeKa.
Baxneiiiue X10puapl ¥ X HaX0XKJIECHHE B IPUPOJIE.

OO6mas xapakrepucTuka 3eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHble cTeneHn okucieHus. CTpoeHue U Gu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KUCJOpOJia U cepbl. AJIOTPONHbIE MOAU(PHUKALIMU KUCIOPOAA U Cepbl. XUMUYECKUE
cBoicTBa cepbl. CepoBOOpPOA, CTpOeHUE, (DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA. OKCHIBI
cepbl KakK IMpPEJICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (U3NYECKHE WU
XMMHUYECKHE CBOMCTBa (00IIME Kak MpeiCcTaBUTENs Kilacca KHCIOT M CHEelU(pHUUEcKue).
XUMUYECKUE peaKIMM, JIeKallde B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJy4eHHUs
cepHOM KHUCIOTHL. [IpuMeHeHne cepHor KUCHOThL. COJIM CEpHOWM KUCIOThI, KAYECTBEHHAS
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COeIMHEHU B PUpPoJie. XUMUYIECKOE
3arpsi3HEHUE OKPYXKAIolled Cpelbl COCAMHEHUSAMH Cepbl (KUCIOTHBIC  JIOXKIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €T0 MPEeA0TBPAIICHHUS.

OO6mas xapakTepucTtuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETIEHNU OKUCICHHA. A30T, paclpOCTpaHEHHE B MpHUpoe, (hu3nueckue u
XUMH4Yeckre cBoiictBa. KpyroBopoT a3zota B mpupoge. AMMHAK, €ro (puU3UyYecKue U
XMMHUYECKHE CBOICTBa, MoiyuyeHHe W mpumeHeHue. Comum aMMOHHS, WX (pu3nueckue u
XUMHYECKHE CBOICTBA, NpHMeHEeHHE. KadecTBeHHass peakuuss HAa HOHbI aMMOHMSL.
A3oTHas KucioTta, €€ MoyiyueHue, puU3nyecKue M XMMUYECKHe CBoicTBa (0Olue Kak
MpeICTaBUTENS Kilacca KUCIOT U crneuuduueckue). Mcnonp3oBaHue HUTPATOB U CoOJieh
aMMOHHUSI B KayecTBE MHUHEpAIbHbIX yaoOpeHMid. XUMHUYECKOe  3arps3HeHHE
OKpYXarolleil cpeapl COEIMHEHUsMU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHHE BO31yXa,
Mo4Bbl U BOJ0EMOB). Docdop, amnorponHbie Moaudukanuu docdopa, GU3MIECKUE U
xumudeckue cporictBa. Oxcua docdopa (V) u dochopHas kuciora, GU3NYECKUE H
XMMHUYECKHE CBOWCTBa, monydeHue. lcnonp3oBanue QochatoB B KayecTBe
MUHEPaAJIbHBIX YA0OPEHHH.



Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTEMEHW  OKHUCJICHHS.  YTIIEPOJ, aJUIOTPONHBIE  MOIU(DUKAIIH,
pacnpocTpaHeHHe B Tpupojne, (U3NYECKHEe W XWMHUYECKHE CBOWCTBA. AICOpOIHS.
KpyroBsopot yriepoaa B mpupoae. Okcuipl yriepoja, ux (pusndyeckue U XUMUYECKUE
CBOICTBa, IEHCTBUE HA JKUBBIC OPTAHU3MBI, MTOJIYICHHE U TIPUMECHEHHE. JDKOJIOTUICCKUE
npoOneMsbl, cBsi3aHHBIE ¢ OkcuaoM yrieponaa (IV), rumoreza riao0ambHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3¢ ¢dekT. YroimpHas KHCIOTa W €€ conM, UX (U3HUECKHEe U
XMMHYECKHE CBOMCTBA, MOTyYeHne U npuMeHenue. KauecTBeHHas peakiiys Ha KapOOHAT-
noHbl. Vcmonb3oBanue kKapOOHATOB B OBITY, MEIUITMHE, TPOMBINIJICHHOCTA U CEITECKOM
XO34ICTBE.

[lepBoHauanbHbIC TOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX YTriepoja
(MetaH, 5TaH, PTUJIEH, alleTWJIEH, TAHOJ, TJIUIEPUH, YKCycHas KucioTta). [Ipupoanbie
WCTOYHUKH YTIIEBOJIOPOAOB (Yrojb, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX MEepepadboTKU
(6en3uH), UX poiab B OBITY W MPOMBIIUICHHOCTH. [lOHATHE O OMOJOTHYECKH Ba>KHBIX
BEIECTBAX: KUpax, OelKax, yriaeBoJax — U UX POJIM B KU3HU YeJoBeKa. MarepuaibHOe
€IMHCTBO OPTaHNYECKUX U HEOPTAaHMUYECKHX COCTUHEHUN.

Kpemnuii, ero ¢mu3nyeckne W XHUMHYECKHE CBOWCTBA, MOJY4YCHHE W IPUMEHEHHE.
CoenuHenusi kpemMHus1 B mpupoze. OOmue npeacraBieHus o0 okcuae kpemuus (IV) u
KpeMHHEeBON kuciore. CHUIMKATBI, UX HCIOJIB30BaHUE B OBITY, B TMPOMBIIUICHHOCTH.
Baxneiiimme cTpouTenbHbIe MaTepHUallbl:  KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [IpobiemMpl O€30MacHOTO HCIIOJIB30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3y4yeHre o0pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COISIHOW KHUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX peaklUi Ha XJOPUI-UOHBI U HAOJIOJICHUE NMPU3HAKOB UX MPOTEKAHUS,
OTIBITHI, OTpaXxarolue GU3NIecKue U XMMHUYECKUE CBOWCTBA TaJIOTEHOB U UX COCTUHEHUN
(BO3MOKHO HCHOJIB30BaHUE BUAEOMATEPHATIOB), O3HAKOMJIEHHE ¢ 00pa3lamMu XJIOpPUI0B
(raymoreHuI0B), O3HAKOMIICHHE C OOpa3laMu cepbl U €€ COCAMHCHHUSMHU (BO3MOXKHO
UCIOJb30BaHUE BHUAEOMATEpHANIOB), HAOIIOJCHUE Mpoliecca OOYIrJIMBaHUS caxapa I0J
JNEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, U3yUYCHUE XUMHUUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, MPOBEACHHE KaYECTBEHHOM peakuuu Ha Cyiab(paT-uoH U
HaOJIl0/IeHHe TNpU3HaKa €€ TMPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMHU
azora, ¢ochopa M HX COCOTUHEHUH (BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPUAIIOB),
oOpa3raMu a30THBIX U (pochopHBIX ynoOpeHHid, MoTydeHue, COOMpaHue, pacro3HaBaHue
Y U3y4eHHE CBOICTB aMMHaKa, MpOBEJeHHE KaueCTBEHHbBIX peakluii Ha MOH aMMOHHUS U
dochar-mon W HW3IyuyeHHME  MPU3HAKOB  HUX  MPOTEKaHHs,  B3aUMOJCICTBHE
KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbI0 (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEpUAJIOB), MU3yUYE€HHUE MOJENe KpUCTANIMYECKUX PEemIETOK anmasa, rpadura,
dynnepeHa, O3HAKOMJIEHHME C TMPOLIECCOM  aJCOpPOIMH  pPAacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM TMPOTHUBOTA3a, IIOJIy4YeHUE, COOMpaHue,
pacro3HaBaHUE M HW3YYEHHME CBOMICTB YIJVIEKHCIIOIO ra3a, NPOBEJEHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAaT M CHUJIMKAT-UOHBI M M3yYEHUE NPU3HAKOB HUX MPOTEKaHMUS,
O3HAKOMJIEHME  C  NOPOAYKIMEH  CHWIMKAaTHOW  NPOMBILUIEHHOCTH,  PEIIECHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHelne HeMeTallIbl U UX COEANHEHMSI.

MeTaJiibl M UX COETMHEHHUS



OO0mias xapakTepUCTHUKAa XMMHYECKHX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHHHM HX
nonoxkenus B llepumogmueckoit cucreme xumuueckux 3nemeHToB [[. . Menaeneesa u
ctpoeHust atomMoB. CTpoeHHe MeTauioB. MeTamnueckass CBs3b U MeTaIMuecKas
KpUCTAUIMYECKAsT pEmETKA. DJIEKTPOXMMHUYECKUN Pl  HaNpsOKEHUA — METaslIoB.
dusnueckue 1 XUMUYECKHE CBOICTBAa MeTaiI0B. OO01Me CriocoObl MOTYYEHUs METAILIOB.
[TonsiTHe 0 KOPPO3UH METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, YyryH, TIOPATIOMUHHM, OPOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[lenounble MeTAJIBL: MOJOKEeHUE B [lepuoandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpO€HHE HMX aTOMOB, HaXOXAeHHE B mpupoae. dusndyeckue u
XMMHYECKHe CBOMCTBA (Ha mpumMepe HaTpus U Kaius). OKCUIBI U TUAPOKCUIBI HATPUS U
kanus. [I[puMeHeHue MenoYHbIX METAJIJIOB U X COCTUHEHUM.

[IlenoyHOo3eMeNbHBIE METAJUIBI MArHUKA W KalblMii: TonoxkeHwe B Ilepuommueckoint
cucreme xumudeckux sneMenToB /. 1. MeHnnaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKICHUE
B mnpupoae. Pu3nueckre W XMUMHUYECKHE CBOWCTBA MarHus M Kajibliud. Baxneiiue
COCTMHCHUS KaNbIUs (OKCHJI, THUIAPOKCHA, coiii). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpPaHCHHUS.

AmomuHui: nonokenue B llepumonnueckoil cucreMe XuMuUeckux snemeHToB [ U.
MenzeneeBa, CTpOE€HUE aToOMa, HaxXOXKIAEHUE B npupone. Puznueckue M XHMHUYECKHE
CBOMCTBa aIOMUHUSA. AM(OTEpHbIE CBOICTBA OKCUIA U THPOKCUAA ATFOMUHHUA.

Kenezo: mnonoxenue B Ilepuomuueckodt cucreme XuMUueckux a3yementoB [, .
MenpeneeBa, CTpOo€HHUE aToMa, HaXOXKJA€HUE B mpupoje. PU3NUECKHe U XUMHYECKUE
cBoicTBa xene3a. Okeunapl, Tuapokcuabl U conu xenesza (I1) u xenesa (III), ux cocras,
CBOICTBA U MOJYYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMi METaJJIOB W CIUIaBOB, WX (U3UUSCKHMHU CBOWMCTBAMH,
U3ydeHHE  PE3ylbTaTOB  KOPPO3MHM  METAUIOB  (BOSMOXKHO  KCIOJIBb30BaHHUE
BHJIEOMATEpPHAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJIa KAJIBIMS U HATPHUS C BOAOU
(BO3MOXKHO HMCIIOJIb30BAHHE BUICOMATEPUAIIOB), HCCIICIOBAHUE CBOWCTB MECTKON BOJIBI,
npoliecca ropeHus Kelie3a B KUCIOopoe (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPUAIIOB),
NPU3HAKOB TPOTCKAHUS KAUECTBEHHBIX PEAKIMi HA MOHBI: MATHUSI, KAIbIHS, AIFOMHHUS,
uaka, xene3a (1) u xenesa (I1l), memu (l1), HaOmromeHWe W omMcaHWE MPOIECCOB
OKpaIIMBaHHs [IAMEHH MOHAMH HATPHS, Kalus U KalbIHs (BO3MOXXHO HCIIOIB30BaHHE
BU/ICOMATEPUAIIOB), HCCIICIOBaHUE aM(OTEPHBIX CBOMCTB THUAPOKCHIA ATIOMUHHS U
TUAPOKCHIA IMHKA, PEIICHHE OKCIIEPUMEHTAIbHBIX 3a7ad Mo TeMe «BakHelme
METaJUTbI U UX COCAMHCHHUSD.

XHuMHS M OKpYKaOLIas cpeaa

BemecrBa u MaTepuanbl B HOBCEITHEBHOM KU3HU YeJIOBEKA. be3omacHoe ucronap30BaHue
BEILIECTB M XUMHUYECKUX peakuuil B ObITy. [lepBast moMolp Npu XMMHUYECKUX OXKOTax U
OTPABJICHUSIX.

XUMHUECKOEe  3arpsi3HEHUE  OKpyXKaroled  cpelapl  (mpenenbHast JONyCTUMAs
KoHLleHTpauust Bemects, nanee — I[I/IK). Ponp xuMum B pemieHUH SKOJIOTHYECKHUX
npo0ieMm.

Xumuueckuit Ikcnepumenm:



N3Yy4YCHUC 06p33HOB MaTcpHalioB (CTGKJ'IO, CILIaBbI MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/Ia.]'II)I).

Meosrcnpeomemmuboie ceasu

Peanuzanus MCXKIIPCAMCTHBIX CBsI3EH IIpu U3Y4YCHUHN XUMHHU B 9 kJacce OCYIICCTBIIACTCA
4epe3 HCIIOJIIB30BAHUC KaK O6IHI/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK H HOHHTHﬁ,
ABJIAIOIMUXCA CUCTCMHBIMU IJIS1 OTACJIIBHBIX IIPEAMETOB €CCTCCTBCHHO-HAYUYHOI'O IIUKIJIA.

OO0me ecTecTBEHHO-HAy4YHbIE TMOHATHUS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJ W3, CHHTE3, KIacCH(pUKAIKA, TEePUOJANYHOCTh, HAOIIOICHHE, OSKCIICPUMEHT,
MOJICIUPOBAHUE, H3MEPCHHE, MOJCNb, SBJICHHE, MAapHUKOBBIA 3P EKT, TEXHOJIOTHS,
MaTepuabl.

dusnka: MaTepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUI 3apsj, MPOBOJAHUKU, MOTYIPOBOIHUKH,
TUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TE€JIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOpP, pPacTBOPUMOCTb, KpHUCTAJUTMYECKas pemeTka, CIUIaBbl, (U3UICCKUE
BEJIMYUHBI, €IUHUIBI HM3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3MbI,
Comnize.

buonorus: ¢gorocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MUHEPAJIbHBIE yI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BELIECTBA.

I'eorpadusi: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJIBI, IMOJIE3HBIC
MCKOTIaeMbI€, TOTIIMBO, BOJHBIE PECYPCHI.

INIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro 00pa3oBaHUs
JOCTUTAIOTCA B XO0JI¢ OOYYeHHMS] XMMHU B CIWHCTBE YYeOHOW ¥ BOCIHUTATEIHHOU
JESITEIIBHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHSATHIMH B OOIIIECTBE MpaBUIaMU U HOPMaMU
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHS M COLMATH3AINA
00y4Jaromuxcs.

JIMYHOCTHBIE PEe3yJabTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOI MO3UTUBHBIX LEHHOCTHBIX OPUEHTALUN M PACIIMPEHUE OMNbITA ACATEIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mIaTpHOTHYECKOT0 BOCTIUTAHUSI:

LICHHOCTHOTO OTHOLIEHHUs K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY H
Hay4HOMY HACJICUIO, IOHUMaHUs 3HAYCHUSI XUMUUECKON HAYKU B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJIaAeTh JIOCTOBEPHOM HHpoOpManued o mepeaoBbIX
JOCTW)KCHUAX U OTKPBITUSAX MUPOBOM M OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTpOiicTBe MUpa U OOIIECTBA;

2) rpasKIaHCKOT0 BOCITUTAHUS

MPEICTABIEHUS O COLUHMAIBHBIX HOPMAax M IPAaBWIAX MEKIJIWYHOCTHBIX OTHOLICHUN B
KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHO-
MCCIIENOBATENBCKOM, TBOPUYECKON U JPYTUX BUAAX JIESATEIbHOCTH, TOTOBHOCTH K



pa3HOOOpa3HOM  COBMECTHOM  JI€ATENBHOCTM  IpPU  BBIIOJHEHHUHU y4€OHBIX,
MO3HABATEIBHBIX 3a]1a4, BHIMIOJHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3JJaHUH yIEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO W B3aMMOIOMOIIM B MPOLECCE ITOU
y4eOHOH NeATeNIbHOCTH, TOTOBHOCTH OLICHHMBATh CBOE IOBEIEHUE M IMOCTYNKH CBOUX
TOBAapUIIEH C IIO3UIMM HPABCTBEHHBIX W IIPAaBOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEICTBUM ITOCTYIIKOB;

3) IEHHOCTH HAYYHOI'0 INO3HAHUSA !

MHPOBO33PCHYCCKHUC IpCcaACTaBJICHUA 0 BCIICCTBC u XUMHUYECKOMN PCAKIIHH,
COOTBCTCTBYIOIIMUC COBPCMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIHNEC OCHOBY
AJId TMOHUMaHuA CYHIHOCTH H&y‘-IHOﬁ KapTHHbBI MHPaA, HOPCACTABJICHUA 00 OCHOBHBIX
3dKOHOMCPHOCTAX Pa3BUTHA IIPUPOJALI, B3aUMOCBA34X YCJIOBCKA C HpHpOI[HOP’I cpenoﬁ, (¢
PO XUMHUHU B IIO3HAHHUH 3TUX BaKOHOMepHOCTeﬁ;

[TI03HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUW IO XUMUH,
HEoO0XoAUMbIe Ui 00BsICHEHHUs HaOII0AaeMbIX IPOIECCOB U SBJICHUM, TO3HABATENbHOI,
MH(POPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIIbHOM
paboThl ¢ y4eOHBIMU TEKCTAMHM, CIIPABOYHOM JIUTEPATypOM, AOCTYIMHBIMUA TEXHUYECKUMU
cpelcTBaMU MH(OPMALIMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOyYEHUIO M TMO3HAHUIO, JIF0OO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHON WM HCCIEIOBATEILCKON ACSITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABIICHHOCTH ¥ YPOBHS OOyUYEHUS B JabHEHIIIEM;

4) hopMupoOBaHHUsI KYJIbTYPHI 3/10POBbS:

OCO3HaHUE IIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370pPOBbIO,
YCTAaHOBKH Ha 3JJ0pPOBBIN 00pa3 >KU3HU, OCO3ZHAHUE TMOCJICACTBUN U HEMPUSATHE BPEIHBIX
NpuUBBIUEK  (YHMOTpPEOJIEHUs  aJKOTOJs, HAPKOTHUKOB, KYpeHHs), HEOOXOANUMOCTHU
coOMroZIeHUsT MpaBuil 0E30MACHOCTH TP OOpalieHMH ¢ XUMHUYECKHMMH BEIECTBAMHU B
OBITY M peabHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHNS:

UHTEPEC K MPAKTHYECKOMY M3YUYCHHUIO MPO(ECCHid U TPy/Aa Pa3IndHOTO PoJia, YBaKCHUC
K TPYIy W pe3yjibTaTaM TPYIOBOM JEATCILHOCTH, B TOM YHCJIC HA OCHOBE MPUMCHCHHUSI
NpPEAMETHBIX 3HAHWK IO XHMHUH, OCO3HAHHBIH BBIOOp WMHAMBUIYAIBHOW TPACKTOPUU
MPOJIOJDKEHUS] 00pa3oBaHMs ¢ YIETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIECTBEHHBIX ~ MHTEPECOB M  MOTPEOHOCTEH,  yCHEHIHOW  MpodheCcCHOHATBHOM
JICATEIILHOCTH W PAa3BUTUS HEOOXOIMUMBIX YMEHHUI, TOTOBHOCTh aJalTUPOBATHCS B
npo¢ecCHOHANBHOI cpee;

6) IK0JIOrHYEeCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHOLICHUE K MPUPO/IE KAK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILECTBOBaHUs, NOHMMAHUE LEHHOCTH 3J0pOBOro M Oe3omacHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY U TCHXHYECKOMY
3JI0pOBbIO, OCO3HAHUE IEHHOCTH COONIOECHUS MpaBWil O€30IIaCHOTO IOBEAEHUsS IpH
paboTe ¢ BeleCTBaMH, a TAK)KE B CUTYAIUIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTHh 3HAHUSA, MOTy4aeMble MPH W3YYEHUH XUMHH, IS PEIICHUs
3aa4, CBS3aHHBIX C OKPYXaKIIEW NPUPOJHOM CPENOW, Ui IOBBIIEHUS YPOBHS
9KOJIOTUYECKOHN KYJIbTYpPbl, OCO3HAHUS [NI00AIBHOI0 XapaKTepa HKOJIOTHYeCKUX IpodiemM



U IyT€H UX PELICHHS IIOCPEACTBOM METOAOB XHMHH, KOJOTMYECKOIO MBIIIJICHUS,
YMEHHsI PYKOBOJCTBOBATBHCS MM B IIO3HABATEIIbHOM, KOMMYHUKATHBHOM M COLUAIBHON
IIPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpenMETHBIX pe3ylbTaTOB BBIICISAIOT 3HAYUMBIE I (DOPMHUPOBAHUS
MHUPOBO33pEHMsI OOILEHAyYHbIE TMOHATUS (3aKOH, TEOpHWs, NMPUHLMUI, TUIOTE3a, (aKT,
CHCTEMA, MPOIECC, HIKCIEPUMEHT M JIPYroe.), KOTOpPbIe UCHOJIB3YIOTCSI B €CTECTBEHHO-
Hay4YHbIX Y4Y€OHBIX NpeAMETax U IO03BOJIAIOT Ha OCHOBE 3HAHMW U3 3THUX IPEIMETOB
(dbopMHpOBaTh NPEJCTABICHUE O LIETOCTHOM HAay4YHON KapTUHE MHUPA, U YHUBEPCAJIbHbBIE
yuyeOHble JelcTBUsA (ITO3HABAaTEIbHbIE, KOMMYHHKAaTUBHBIE, PErYyJISTUBHBIE), KOTOpHIE
obecrnieynBaOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIBHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIICHUIO YU€OHOU AEATEIbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE yUeOHbIe 1eiCTBUSA
Ba3oBrlie Jjornueckue IJeCcTBUA:

YMCHHA HCIIOJIB30BATH HpI/IéMLI JIOTHYCCKOIo0 MBIINUJICHUA IIpU OCBOCHHUHU 3HAHMU:
PaCKpbIBAaTh CMBICII XHUMHWYCCKHUX MMOHSATHH (BBII{GJ'I?ITB HUX XapaKTCPpHBIC IIPHU3HAKH,
yYCTaHaBJIMBATG B3aUMOCBA3b C APYTrUMHU HOHHTI/ISIMI/I), HCIIOJB30BaTh IIOHATHUA OJIA
00BSCHCHHS OTACIBHBIX (baKTOB nu HBJIeHI/Iﬁ, BLI6I/IpaTB OCHOBAaHHUA KW KpPUTCPUH JIA
KJIaCCI/I(l)I/IKaI_[I/II/I XUMHUYCCKHUX BCIICCTB M XHMHYCCKHX peaKm/Iﬁ, YCTaHaBJIMBaTb
MNPUYINHHO-CJICACTBCHHLIC CBsA3HM MCIKAY 00BEKTaMH HU3y4YCHHA, CTPOUTH JIOTUYCCKHC
PaCCyXKACHHUA (I/IH,Z[YKTI/IBHLIC, ACOAYKTUBHBIC, IIO aHaJIOFI/II/I), ACJIaTb BBIBOABI H
3aKJIFOYCHMU A,

YMEHUE MPUMEHSATh B MPOIECCE MO3HAHUS MOHATHS (IIPEAMETHBIE U METaNpeIMETHbIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIM, HCIOJIb3yeMble B XUMHHU, HpeoOpa3OBHIBATH
IUPOKO NPUMEHSEMbIE B XWMHHU MOJECIBHBIE NPEACTABICHUS — XUMHYECKHM 3HAK
(cuMBOJ BIIeMEHTa), XUMUYecKas (GopMmysa ¥ ypaBHEHHE XUMUYECKOH peakuuu — MpH
pelieHny y4eOHO-TI03HAaBaTeNIbHbIX 33/1a4, C YYETOM 3TUX MOJENbHBIX MPEICTaBICHUIMA
BBISIBIISITh M XapakTEPH30BaTh CYIIECTBEHHBIC MPU3HAKK HM3y4aeMbIX OOBEKTOB —
XUMHYECKHX BEIIECTB M XHMMUYECKUX PEaKIMil, BBISBIATH OOIUME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICICTBEHHBIE CBSI3M U ITPOTUBOPEUNS B U3y4aeMbIX IPOLIECCAX U SBICHHUSX.

Ba3oBrIe ncciienoBarTeILCKUe 1eliCTBUSA.

YMCHHUE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA IMO3HAHUA, a
TaKXK€ B Ka4€CTBE€ OCHOBBI AJIs1 (bOpMHpOBaHI/IH TUIIOTE3bI MO MPOBEPKE MPABHUIBHOCTH
BBICKAa3bIBACMbIX CY)I(Z[eHﬂﬁ;

MpUOOpETEHHE OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AMU U MPOBEIACHUIO YYEHHUECKHX
JKCIEPUMEHTOB, yMEHHE HaOlooJaTh 3a XOJOM Ipolecca, CaMOCTOSTENIBHO
MIPOTHO3UPOBATH €T0 PE3yNbTaT, POPMYIHPOBATH 0OOOIIEHHUS U BBIBOABI IO Pe3yIbTaTaM
MPOBEAEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIIATH OTUET O MPOJICIaHHON padoTe.

Padora ¢ undopmanmeii:

yMEeHHE BBIOMpaTh, AHAJIMW3UPOBATH W HHTEPHPETUPOBATH HH(POPMALMIO PA3TUUYHBIX
BUJIOB M (QOpPM TNpEeJCTaBICHUS, MOIYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAy4dHO-
NOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO COJIEpKaHUs, CIIPAaBOYHbIE TOCOOUS, PECYPCHI



WutepHera), KpUTHYECKH  OLEHMBATH  NPOTHBOPEUYMBYIDO M HEJOCTOBEPHYIO
nHPOPMAIIHIO;

YMEHHUE NPUMEHATh pa3IMyHble METOABI U 3alpOCHl MIPHU MOUCKE U 0TOOpe MHPOpMAIIH
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX /I BBINOJIHEHHUS y4eOHBIX U
MO3HABATEIBHBIX 3aJa4 OIpPEAEJIEHHOIO THUIA, NPUOOPETEHHE ONbITa B 00JACTH
UCIOJNb30BaHUSA  HMH()OPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTUH,  OBJIAZICHHUE
KyJIbTYpPOW aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAJbHYIO (OpMY NpeACTaBICHUS HHPOPMaLUMU W WILIIOCTPUPOBATH
pelaemMble 3a/1a4ll HECJIOKHBIMU CXE€MaMHU, AMarpaMMaMu, ApyrumMu GopMamu rpaduxu
1 UX KOMOMHAIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAJIM3MPOBATh B TIpolecce Y4eOHOW M HMCCIICIOBATEIhCKOM
JCSITETFHOCTH WH(POPMAIMIO O BIMSHUU TPOMBIIUICHHOCTH, CEJIBCKOTO XO3SIMCTBA H
TPaHCIIOPTa Ha COCTOSTHIE OKPYIKAIOIIEH MPUPOTHON CPEIIBL.

KOMMyHHKaTI/IBHble YHUBEpPCAJIbHBIC y'leﬁHbIe IleﬁCTBHH:

yMEHHUsI 3aJaBaTh BOMPOCHl (B XO0JA€ auamora W (WJIH) JTUCKYCCHHM) MO CYIIECTBY
oOcyx/1aeMoil TeMbl, (OPMYIUPOBATH CBOM TMPEUIOKEHHUS OTHOCUTEIILHO BBITIOJTHEHUS
MPEJI0KEHHOW 3a7a4u;

YMEHHUSI TIPEACTaBIATh TMOJYYCHHBIE PE3yNbTaThl MO3HABATEIBHOM JCSATEILHOCTH B
YCTHBIX M THCHbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAIUI0 PE3YJIbTaTOB BBITIOJHEHUS
XUMHYECKOTO JKCIIepUMEHTa (JabopaTOpHOTO OMBITa, J1a0OpaTOpHON paboThl 1O
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHS Y9eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIBHON U
WCCIIEZIOBATEIBCKON NIEATENBHOCTH TIPU PEIICHWH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuéra OOIIMX WHTEPECOB M COTJIACOBAaHMS TMO3UIUHN (0OCYXIeHHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbI», KOOPAUHAIIMS COBMECTHBIX NCHCTBHI, OMNpEIeIeHne KpUTEpUEB
10 OLIEHKE KaueCcTBa BBIIIOJHEHHOU pabOThI U IpYTHeE).

PeryasiTuBHbIC YyHUBEpCAJIbHbIE Y4eOHbIE 1eiICTBUSA:

YMEHUE CAMOCTOATENIBHO ONPENCIIATh LEIU AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NpU HEOOXOJUMOCTH KOPPEKTHPOBaTh CBOI  JIESITEIBHOCTD,
BBIOMpaTh Hambojee 3(PQGEeKTUBHBIE CIOCOOBI PEIICHUS Y4YeOHBIX M ITO3HABaTEIbHBIX
3a/1a4, CaMOCTOSATEJIBHO COCTAaBIATh WM KOPPEKTUPOBATh IPEII0KEHHBIM aITOPUTM
JeHCTBUI MpHU BHITIOJHEHUH 33JIaHUM C y4ETOM MOTYYEHHUS HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEeKTax — BEIIECTBaX U PEaKIMsIX, OLIEHUBATh COOTBETCTBHE IMOJYYEHHOIO pe3yJsibTara
3asBJICHHOM LI€JIM, YMEHHE UCIIOJIb30BAaTh U aHAJIU3UPOBATh KOHTEKCTBI, PEIaracMele B
YCJIOBUM 33JIlaHUN.

HNPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJCPIKAHMS,
YCTAHOBJICHHOTO JIaHHOHW (he/iepalibHON pabodeli MporpaMMoOM, BBIJCISIFOT: OCBOCHHBIC
oOy4JaImUMHCS HAyYHbIC 3HAHUS, YMEHHUS M CIOCOOBI JACUCTBHM, crierupudIecKue s
MpeIMETHOM 00macTu « XUuMUs», BUJIbI IEITETLHOCTH T10 TIOJTyYE€HUI0 HOBOTO 3HAHUS, €T0
WHTEPIPETAIIUU, TPEOOPa30BAHUIO0 W NMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.



K konmy oOyuenus B 8 kJiacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSTHH: aToM, MOJIEKYIa,
XUMHUYECKUI  DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIbHAs aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIeCTBa, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIST XUMHYECKOTO AJIEMEHTA B COCTMHCHUU, MOJIIPHBIA 00BEM, OKCHUJI, KHCIIOTA,
OCHOBaHHE, COJIb, DJIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKHCIICHUS, XUMHUYECKas
peakuus, KiaccupuKaims peakiuid: peakiuy COeANHEHHsI, PEaKIIuU Pa3JIoKeHHUs,
peakluy 3aMellleHus, peakiuu OOMEeHa, IK30- M DHIOTEPMUYECKUE PEaKIuH,
TEIIOBOM 3 (dEeKT peakuuu, sApo aToMa, SJIEKTPOHHBIM CJIOW aroMa, aTOMHas
opOuTANlb, pagUyCc aromMa, XUMHUYECKash CBs3b, IMOJIApHAS W HEMOJSpHAS
KOBaJICHTHAas! CBsI3b, HOHHAS CBS3b, MOH, KATHMOH, aHUOH, PACTBOP, MaccoBasi JOJIs
BeIlleCTBA (MPOIEHTHAS KOHIIEHTpAIUs) B PACTBOPE;

HIUIFOCTPHUPOBATE B3aMMOCBA3bL OCHOBHBIX XHUMHYCCKHX MOHITUN M IMPUMCHATDH
9TH TOHATHSA ITPHU OIMMMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJieHHsS (OPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUA;

OIpPEENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, CTEIIEHb
OKHCIICHUS 3JI€MEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIIEKHOCTh BEIIECTB K
ONpeeIEHHOMY KJIacCy COEIMHEHUM 1o (opmynaMm, BUA XUMHUYECKOH CBS3U
(KOBaJICHTHAsl U MOHHASI) B HEOPTaHUYECKUX COCANHEHMSIX;

packpbiBathb  cMmbicn  Ilepumommueckoro  3akona J[. M. Mengaeneesa:
JEMOHCTPUPOBATh  MOHMMAHUE  MEPUOJUYECKOM  3aBUCMMOCTH  CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB OT MX IOJIOkKEHUS B Ilepnonnueckoil cucreme, 3aKOHOB
COXpaHEHMsI MacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHHus, 3aKoHa ABOTraapo;

ONMKCHIBATh M XapaKTepus3oBaTh TabmuuyHyo (opmy Ilepuogumueckoil cucTembl
XMMHMYECKHUX IEMEHTOB: pa3Inuy4aTh MOHATHUS «rJaBHas noarpynna (A-rpymnma)» u
«moboyHas noarpynmna (b-rpynma)», manble U O0JbIIME NEPUOAbI, COOTHOCUTH
o003HayeHusi, KoTopble uMewTcss B Tabmuue «llepuoguyeckas cucrema
xumuueckux siemeHToB /. M. MenpaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsAnl s1pa, oOIee Yucio
AJIEKTPOHOB M paclpeiesICHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJaccu(pUIMpPOBaTh  XMMUYECKHE JJIEMEHTBhl, HEOpPraHMYecKHue BEIIEeCTBa,
XUMHUYECKUE Peakuu (10 YUCITYy U COCTaBY YYacCTBYIOIIMX B PEaKIMH BEIIECTB,
10 TEII0BOMY 3P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHME CBOMICTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, IOATBEP)KAAsl OIMCAHME IPUMEPAMH MOJEKYIISPHBIX
YPAaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4ECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUs] XUMUUYECKHX MPEBpAICHUN B Pa3IMYHBIX
YCIIOBUSIX;



BBIYUCIISITh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO W MOJBSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOr0 3JIEMEHTa MO (QopMyse COEAUHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOM
peaKIuy;

NPUMEHITh OCHOBHBIE OINEPAllMM MBICIUTEIBHOW MAEATETbHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, 0000IIeHIE, CUCTEeMAaTHU3aIINI0, KIaCCU(PUKALIUIO, BBISIBICHHUE
NPUYMHHO-CIEACTBEHHBIX CBS3€H — [UII M3YYEeHHUS CBOWMCTB BEIIECTB M
XUMUYECKUX PEAKIUN, €CTECTBEHHO-HAYUYHbIE METOJIbI MTO3HAHUSI — HAOJI0/ICHHE,
U3MEpPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

CleIoBaTh IpaBWJIaM IIOJb30BAaHUSA XUMHUYECKOM NOCyAOW M J1aOOpaTOpPHBIM
000pyZ0BaHHEM, a TaKXKe MpaBuiaM oOpalleHus C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLIHUSAMH TIO BBINIOJHEHUIO JTA0OPATOPHBIX XHUMHUYECKHX OIBITOB IO
MOJIYYEHUI0O U COOMPAaHHUIO Ta3000pa3HBIX BEHIECTB (BOAOpPOAA U KHCIOPOIA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHONM MacCOBOM JIOJIEM PAaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh M IMPOBOJAUTH XUMUYECKHE OSKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB WIEJIOYEH W KHUCIOT C MOMOUIBIO HMHAMKATOPOB
(;rakmyc, ¢peHondrarent, METUIOPAHK U IPYTHUE).

K xoH1y oOyuenus B 9 kJiacce npeaMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb C(QOPMUPOBAHHOCTH Yy 00YHAIOIIMXCS YMEHUI:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHATHI: XUMHUYECKHU DIJIEMEHT,
aToM, MOJIEKYyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb,  AJIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHCICHUS, XUMHYECKAs
peaKkiusi, XUMHUYeCKasi CBsI3b, TEIJIOBOM A(QEKT peakiuu, MOJb, MOJSPHBIMI
00BEM, pacTBop, 3JIEKTPOJIUTHI, HEXJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAS
JIMCCOITMAIINS, PEAKIIM HOHHOTO 0OMEHa, KaTaau3aTop, XHMUIECKOe paBHOBECHE,
obpaTuMble U HEOOpaTHUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
pEAKLIMU, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHCIEHUE © BOCCTAHOBJICHHE,
ajutoTponus, amMQpOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs,
METaJUTMYeCcKas), KpHUCTa/UInueckash pemeéTka, KOPpO3Us METaJUIOB, CIUIABbI,
CKOPOCTh XMMHYECKOM pEaKUHH, MpEeAeiabHO nonyctumas kKoHueHTpauus [1/IK
BCIIICCTBA;

HUIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHX MOHATHHA U MMPUMCHSTDH
OTH IIOHATH IIPHU OIIMCAaHHNH BCIICCTB U UX HpeBpameHHﬁ;

UCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBjieHHs (OpMYN BEIIEeCTB U
YpPaBHEHUN XUMHUYECKUX PEAKLINM;

ONpENENATh BAJCHTHOCTb W CTENEHb OKUCIEHHS XHMHYECKHUX OJJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOrO COCTABA, MIPUHAMIEKHOCTD BEUIECTB K ONPEACIEHHOMY
KJaccy COeAMHEeHWH 1o (opMmynaM, BUA XUMHUYECKOH CBSI3U (KOBaJeHTHas,
WOHHAsI, METAJUIMYECKas) B HEOPraHMYECKUX COEAMHEHMSX, 3aps] HOHAa IO
XUMHUYECKor (popmyne, XapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHMUYECKHX
COEIMHEHUH, TUIl KPUCTAJUIMYECKON PEeIIETKH KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMbici  [lepuommueckoro 3axkona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATH M XapaKTEPU30BATH TAOIMYHYIO
dbopmy Ileproanueckold CUCTEMbI XUMUYECKHUX DJIEMEHTOB: Pa3iNdaTh MOHSITHUS



«rnaBHas noarpynma (A-rpynma)» u «mobounas noarpynmna (b-rpynma)y, manbie
U OoNbpIIMEe TEePUOABl, COOTHOCHUTH OOO3HAYEHUS, KOTOpPhIE MMEIOTCS B
NEPUOJUYCCKON TaONHIEe, ¢ YUCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHAYECKUX D3JIEMEHTOB (COCTaB W 3aps sjpa, O0Ilee YUCIO JJICKTPOHOB H
pacrpeeseHne X MO AIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIKE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB AJICMEHTOB M MIX COSAMHCHHN B TIpe/iesiaX MaJIbIX TIEPHUOI0B
¥ TJIABHBIX MOJITPYIII C YY4ETOM CTPOCHHUS UX ATOMOB;

KJacCUPUIIMPOBATh  XMMHUYECKHE DJIEMEHTHI, HEOPraHMYeCKHEe BEIIEeCTBa,
XUMUYECKHE PEaKIuu (M0 YHUCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Mo TerIoBoMY 3(deKTy, Mo H3MEHEHUIO CTETNCHEH OKHUCICHHUS XHUMHUYECKHUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) 00IIME U crieluUYecKue XUMUYECKHE CBOMCTBA
MPOCTHIX M CIOXHBIX  BEIIECTB, TOJATBEpXKJas ONHUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XMMHUUYECKUX PEAKITUH;

COCTaBJISITh YPABHEHUS SJEKTPOIUTHYECKON IAUCCOIMAIMU KHUCIIOT, IIEeNoYel
COJICHM, TIOJHBIE M COKpAIIEHHBIC YPaBHEHMUsI PEAKIUA HOHHOTO OOMEHa,
YpaBHEHHsSI pEaKIMid, MOATBEPXKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBS3U
MEX/1y BEIIECTBAMH PA3IIMYHBIX KJIACCOB;

PaCKpbLIBATh CYITHOCTD OKHUCIHUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/II‘/’I
IMOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHMUA,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYICCKUX HpeBpaIlIGHI/Iﬁ B pa3JIMYHBIX YCIOBUAX,

BBIYMCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO MAacChl BEULIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo (opMyse COEIUHEHUs, MAaCCOBYIO
JIOJII0 BEILIECTBA B PacTBOpE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU
peakuuu;

coOmoiaTh MpaBWiia TOJb30BAHUA XHMHUYECKOHW IOCYI0M U J1a00paTOpHBIM
o0opyI0OBaHMEM, a TaKXke MpaBuiia OOpalleHus! C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMA TI0  BBITIOJTHEHHUIO J1a0OPAaTOPHBIX XUMHYECKHX OIBITOB TI0
MOJIYUEHHUIO U COOMpAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUAKa M YIJIEKUCIIOIO
rasa);

NPOBOJUTh PEAKIUU, TOJATBEPKIAIOMNE KAYCCTBECHHBIM COCTAaB Pa3IUYHBIX
BCIIICCTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPH[-, OPOMHMI-, HOIUA-, KapOOHAT-,
docdar-, cunmmkar-, cynbdar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI
U3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HEOPTaHHMUECKHX
BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEPAIMM MBICIUTEIBHON JEATEIbHOCTA — aHalu3 |
CUHTE3, CpaBHEHHE, O00O0O0IIEeHNEe, CHCTeMAaTH3aIMI0, BBISIBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBS3€M — JIJI1 U3YYEHHS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIHM,
€CTECTBCHHO-HAy4YHBbIC  METOAbl TO3HAaHWS — HAOMIOJACHHE, HU3MEpPEHHUE,
MOJICIUPOBAHKE, SKCTIEPUMEHT (pEasIbHBIA U MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne m/m HaumeHoBaHue pa3jiesioB U JuaexkTpoHHbIe (UU(pOBbHIE)
- TeM NPOrpaMMbl Beero KoHTpo/bHbIE IIpakTnyeckue o0pa3oBaTe/bHbIE peCcypcChl
padoThI padoThI
Pa3nes 1. [lepBonayajibHble XUMHUYECKHE TOHATHS
Xumusi — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 2 bubsmorexa
' P LIOK https://m.edsoo.ru/7f41837¢
JeSITeIbHOCTH YeJIOBEKa
19 BemecTtBa 1 XuMu4eckue 15 1 bubnuoreka
' peakuum LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Paznen 2. BaxHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

21 Bozayx. Kucnopon. [lonsitue 06 6 bubnuoreka

' OKCHJIax LIOK https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubnuoreka

' COJISIX LIOK https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 Bbubnuoreka

' OCHOBaHUSX LIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bubnmmoreka

' HEOPTaHWYECKUX COeTUHEHUN IHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. llepuonnueckuii 3axon u llepuonnyeckas cucrema xumudeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHue aToMOB. XHMHYECKAs




cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE P€akIuu

[Tepuoanueckuii 3aKOH U
31 [Tepuonuueckas cucrema 7 bubnmnoreka
' XuMu4eckux 3nementos 1. 1. LIOK https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue atoma
XumMuyecKkas CBs3b.
3.2 OKHCIIUTENTBHO- 8 bubsmorexa
IIOK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIBLHBIC PEAKIINU
Hroro no pazuen 15 bubmorexa
pasiey LIOK https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa
p p LIOK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 5
ITPOI'PAMME
9 KUIACC
KoanuecTBo yacoB
Ne ni/m HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (IU(POBDbIE)
B NpPOrpamMmbI Beero Konrpoubnsie | [IpakTuieckne | ofpazoBaTesibHbIE peCypehl
padoThI padoThI
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIMU
11 [ToBTOpEeHME U yrayOieHne 3HaHUH 5 1 bubnuoreka
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca IHOK https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 bubnuoteka
' peakuui LIOK https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOLUALIHS. 8 1 1 Bbubnuoreka

XHUMHUYECKUE PEAKIIUU B pPaCTBOPaxX

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




Nroro no pazaeny

17

Pa3znen 2. Hemerajuibl # UX COCANHCHU A

OO01mas XxapakTepUCTUKA XHUMHUYECKUX

Bubianoreka

2.1 asteMeHTOB VIIA-rpymmbl. ['anoreHs 4 IHOK https://m.edsoo.ru/7f41a636
e ;
' PYHIRL 2P IMOK https://m.edsoo.ru/7f41a636
COCJIMHCHHMS
OO01mas XxapakTepruCTHKa XUMHUYECKUX
2.3 aneMeHTOB VA-Tpymmsl. A30T, Gpocdop u ux 7 bubmorexa
' ' ’ IHOK https://m.edsoo.ru/7f41a636
COEIMHEHMS
e | o o ;
' 1 . PYIIIBL. YTIIEPOLL MOK https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHCHHS
Hroro no pazneny 25
Pa3znen 3. MeTa/uibl M HX COeTMHEHUS
3.1 OO0urue cBOMCTBA METAIIJIOB 4 bubmaorexa
' 111 IHOK https://m.edsoo.ru/7f41a636
3.2 Bakueiiiine MeTaIbl U UX COEOUHEHUS 16 Bubmorexa
' IIOK https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20
Pa3znea 4. Xumusa u okpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B 3)KU3HH YEIOBEKa 3 bubmmorexa
' m P IIOK https://m.edsoo.ru/7f41a636
Htoro o pasneny 3
PezepBHOE Bpems 3

Bubianoreka




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

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 4 !
INOYPOYHOE INIVIAHUPOBAHUE
8 KJIACC
Kou-
BO
Ne ni/m | Tema ypoka 4ACOB Hara JJIeKTPOHHBbIE HU(PPOBBIE JlonmostHUTEIBHAS
u3yyeHusi | odpa3oBaTesbHbIe pecypchl uHpopmanus
Bcero
[Tpeamer xumun. Posib XMUMHUHM B )KU3HU YeJIOBEKA. bubnuoreka
1 Tena u BelecTsa 1 05.09.2023 ITOK https://m.edsoo.ru/ff0d210c §1-2
[Tpaktnyeckas padora Ne 1 «IIpaBuna paGoTsl B
2 nabopaTopuu ¥ MpUEMBI 0OpaleHHs ¢ 1 07.09.2023 bubmorexa
o LIOK https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)
YucTsle BeniecTBa 1 cMecH. CriocoObl pa3aeneHus bubnuoreka
3 cMecei 1 12.09.2023 LIOK https://m.edsoo.ru/ff0d26ca 34
4 [TpakTuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 14.09.2023 bubnuoreka
pUMepe OYMCTKU TIOBAPSHHOW COJIN)» R LIOK https://m.edsoo.ru/ff0d28c8
5 Du3nUecKue U XUMHUUECKUE SABJICHU. XUMUYeCKas 1 19.09.2023 bubnuoreka $6
peakius R ITOK https://m.edsoo.ru/ff0d37fa
6 ATOMBI U MOJIEKYJIbI 1 21.09.2023 bubmorexa §7
Y o LIOK https://m.edsoo.ru/ff0d2a6c¢
7 [TpocTbie U CI0XKHBIE BELECTBA 1 26.09.2023 | pu6mnoTexa §8-9




LIOK https://m.edsoo.ru/ff0d2a6¢

Xumudeckue aeMeHTEl. OTHOCUTENIbHAS aTOMHAS

bubauoreka

8 Macca. 3HaKu (CHMBOJIBI) XHMUYECKHX JIEMEHTOB 28.09.2023 LIOK https://m.edsoo.ru/ff0d2be8 310-12
3aKOH MMOCTOSTHCTBA COCTAaBa BEIECTB. XUMHUECKAs bubnmoreka
d dopmyna. OTHOCHTEIbHAS MOJIEKYJISIpHAs Macca 03.10.2023 LIOK https://m.edsoo.ru/ff0d2eae 313-14
MaccoBast 10151 XHMUYECKOTO JIEMEHTA B bubnmoreka
10 COEIUHCHUHI 05.10.2023 LIOK https://m.edsoo.ru/ff0d350c 313
bubnuoTeka
11 BajleHTHOCTh XUMHUYECKHUX 3JIEMCHTOB 10.10.2023 ITOK https://m.edso0.ru/f0d323¢ §16
bubnuoteka
12 Cocrasnenue ¢GopMyi IO BaI€HTHOCTH 12.10.2023 [TOK https://m.edso0.ru/f0d3a16 §17
bubnuoTeka
13 ATOMHO-MOJIEKYJIIPHOE yUEHUE 17.10.2023 ITOK https://m.edso0.ru/f0d2d50 §18
3aKOH COXPAHEHUsI MAaCChl BEIIECTB. XMMHUYCCKHUE bubnmoreka
14 ypaBHEHHUS 19.10.2023 I{OK https://m.edsoo.ru/ff0d3b88 319-20
Knaccudukanmst XuMU4eCKUX peaKiiui bubnuoteka
15 (coemMHEeHHUS, PA3I0KCHHUS, 3aMEIIICHHsI, 0OMEHA) 24.10.2023 LIOK https://m.edsoo.ru/ff0d3f34 321
16 M. B. JIOMOHOCOB — yUY€HBIN-OHIIMKIIONIEIUCT. 26.10.2023 bubnuoreka
O06o001IeHne U cUucTeMaTU3aIys 3HaHUHA o ITOK https://m.edsoo.ru/ff0d40c4
17 KonTtpoabnas padora Nel o reme «Bemectsa u 14.11.2023 buGnuoreka
XUMHUYECKHE PEAKIUI R IHOK https://m.edsoo.ru/ff0d4290
bubnuoreka
18 KonmuecTro BemectBa. Mok, MossipHast Mmacca 16.11.2023 LIOK https://m.eds00.ru/ff0d5230 §36
BbraucieHus KoJu4ecTBa, MacChl BEIIeCTBa 110 bubnmoreka
19 YpaBHEHUSIM XUMHUECKHX PEaKIni 21.11.2023 LIOK https://m.edsoo.ru/ff0d5708 337
20 Kucnopoa. CriocoObl oTy4eHus: KUCIOPO/ia B 23.11.2023 | Bugmmorexa §22




71a00paTOpUU U MPOMBIIIIEHHOCTH.

IIOK https://m.edsoo.ru/ff0d497a

PuU3nYECKUEe U XUMUYECKUE CBOMCTBA KUCIOPOIa

bubauoreka

21 (peakuuu okuciieHus, ropenune). [Tonstue 06 28.11.2023 LIOK https://m.edso0.ru/ff0d4614 §23-24
okcuaax. [Ipumenenue kucnopona
Bo3ayx — cmech ra3zos. CocraB Bo3nyxa. Kucnopon bubnmnoreka i
22 — 3JIEMEHT M NPOcToe BeecTBo. O30H 30.11.2023 LIOK https://m.edsoo.ru/ff0d448e 326-27
TemtoBoit 3 (HeKT XUMHUECKOH peaKkiuu, MOHSATUE O
23 TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 05.12.2023 bubmorexa
p yp ’ o ITIOK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCCKUX PEAKIIUIX
24 TomnuBo (HedTh, yroyib U METaH). 3arpsi3HeHHe 07.12.2023 bubnuoreka
BO3JlyXa, CIIOCOOBI €ro MPEA0TBPAILCHHUS o LIOK https://m.edsoo.ru/ff0d4c4a
o5 [Tpaktuyeckas padora Ne 3 mo reme «Ilonydenue u 12.12.2023 bubnuoreka
coOMpaHue KUCIOPOa, H3yYCHHUE €r0 CBOMCTBY o LIOK https://m.edsoo.ru/ff0d4ae2
Bomopox — a1meMeHT 1 IpoCcTOoe BEIIECTBO. bubnmorteka
26 Haxoxnenue B mpupoje 14.12.2023 ITOK https://m.edsoo.ru/ff0d4dd0 §28
dusznyecKkre U XUMHUUECKUE CBOMCTBA BOJAOPO/A. bubnmoreka
27 [TpumeHeHne Bo0pOIa 19.12.2023 ITOK https://m.edsoo.ru/ff0d4dd0 §29
28 [ToHsiTHE O KUCHOTAX U COIAX 21.12.2023 bubsmorexa
T LIOK https://m.edsoo.ru/ff0d50d2
29 [TpakTueckas padota Ne 4 o Teme «llomyuenue u 26.12.2023 bubnuoreka
coOupaH#e BOAOPOJa, U3YICHHUE €ro CBOMCTBY o LIOK https://m.edsoo.ru/ff0d4f42
. , bubnuoteka
30 MonsipHbIii 00bEM Ta30B. 3aKOH ABOTIPO 28.12.2023 ITOK https://m.edso0.ru/f0d542e §38
31 Berunciienus 00b€Ma, KOJIMYECTBA BEIIECTBA T'a3a MO 11.01.2024 bubnmoreka
€ro U3BECTHOMY KOJIMUYECTBY BEIIECTBA MK 00BEMY R LIOK https://m.edsoo.ru/ff0d55a0
32 Bboruncienus 00EMOB ra3oB 110 ypaBHEHUIO 16.01.2024 | PromoTexa §39

PEaKIuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHIA

LIOK https://m.edsoo.ru/ff0d5708




ra3oB

bubauoreka

33 Dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI 18.01.2024 LTOK https://m.edsoo.ru/f0d587a §31-32
. bubanoreka
34 CocraB ocHoBaHu#. [ToHsTHE 00 MHAMKATOPAX 23.01.2024 ITOK https://m.edso0.ru/f0d59e2
Bona xak pactBoputens. HachleHHbIC 1
bubanoreka
35 HEHACBIIICHHBIE pacTBOPbI. MaccoBas 101 25.01.2024 LTOK https://m.edso0.ru/f0d5b40 §33
BEIIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 mo teme
36 «IIpuroroBieHne pacCTBOPOB C ONPENEIEHHON 30.01.2024 Enbmorexa
p N eb P bea o LIOK https://m.edsoo.ru/ff0d5eba
MacCCOBOH JIOJICH PacTBOPEHHOTO BEIICCTBAY
37 Pemenune 3amau 01.02.2024 bubnmotexa
A o ITIOK https://m.edsoo.ru/ff0d4dd0
38 KonTpouabsnas padora Ne2 no reme «Kucnopoz. 06.02.2024 bubnuoreka
Bomopoa. Boga» o LIOK https://m.edsoo.ru/ff0d6342
Oxkcupsl: coctas, K1accuuKaiys, HOMEHKIATYpa. bubnuoreka
39 [Tony4yeHne OKCHUIOB 08.02.2024 LIOK https://m.edsoo.ru/ff0d664e 340
. bubnnoreka
40 XHUMHUYECKHE CBOMCTBA KUCIOTHBIX, OKCUJIOB 13.02.2024 ITOK https://m.edsoo.ru/f0d664e §40
. bubnuoreka
41 OcHoBaHUs: COCTaB, KJIaccu(pUKaIMsi, HOMEHKJIaTypa 15.02.2024 ITOK https://m.edsoo.ru/f0d67ca §41
o . bubanoreka
42 XUMHYECKHE CBOMCTBA OCHOBAHHI 20.02.2024 ITOK https://m.edsoo.ru/f0d67ca §42
43 AmMdoTepHbIE OKCUIBI U THAPOKCHTBI 22.02.2024 §43
44 Kucnotsr: coctas, knaccudukaiys, HOMEHKIATypa 27.02.2024 bubmmorexa §44

ITOK https://m.edsoo.ru/ffOdfee2




bubanoreka

45 [TosryueHne U XMMHUYECKHE CBOMCTBA KMCIIOT 29.02.2024 ITOK https://m.edsoo.ru/ff0dfee? §45
Conu (cpeaHue): HOMEHKIIATypa, CriocoObl bubnuoTeka i
46 MOJIYYCHHUS, XHMHUYECKUE CBOMCTBA 05.03.2024 LIOK https://m.edsoo.ru/00ad9474 346-47
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIC 07.03.2024 bubsmorexa
p A . R LIOK https://m.edsoo.ru/00ad9b7c
KJIACChI HECOPTAHUYCCKUX COCTMHCHUI
48 ['eHeTHUECKas CBS3b MEXKY KIIaCCAMU 12 03.2024 bubnunoreka
HEOPraHUYECKUX COCIUHCHUI R LIOK https://m.edsoo.ru/00ad9a50
. bubnuoTeka
49 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 14.03.2024 ITOK https://m.eds00.ru/00ad9ch2
50 KonTposbnas pabora Ne3 no teme "OCHOBHbIE 19.03.2024 bubnuoreka
KJIACChl HEOPTaHMYESCKUX COCAMHCHHI" T LIOK https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIACCUPUKAITUN XUMUYECKUX 21.03.2024 bubnuoTeka §49
a5ieMeHTOB. [ToHsATHE O IpyIIax CXOAHBIX JIEMEHTOB e IIOK https://m.edsoo.ru/00ad9ffa
Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema bubnuoTeka
52 XuMHUecKux 3aemMeHToB /1. . MenaeneeBa 02.04.2024 ITOK https://m.edsoo.ru/00ada52c 330
bubnuoTeka
53 [lepuonpl, rpymIbl, TOATPYIIIHI 04.04.2024 ITOK https://m.edso0.ru/00ada52c §51
bubnuoteka
54 Crpoenue atomoB. CocTaB aTOMHBIX siep. M30Tomnbl 09.04.2024 TTOK https://m.eds00.ru/00ada342 §52
CTpoeHHe IIEKTPOHHBIX 000I0YCK aTOMOB Enbimiorexa
55 sanemenToB [lepuoanueckoii cucremst 1. 1. 11.04.2024 ITOK https://m.edsoo.ru/00adasbc §53
MenneneeBa
XapakTepruCcTHKa XHMHYECKOTO 3JIEMEHTA TI0 €0 ErbimoTexa
56 nosioxeHuto B [lepuoguueckoit cucreme /1. U. 16.04.2024

Menneneesa

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




3nauenue [leproanueckoro 3akoHa JJisi pa3BUTHS

. bubnuoTeka
57 Hayku U npaktuku. Jl. 1. MenneneeB — y4€Hbli, 1 18.04.2024 ITOK https://m.edso0.ru/00adag6e §54
1e1aror ¥ rpakKIaHuH
DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XMMHUYECKUX bubnmoreka
58 JJIEMEHTOB 1 23.04.2024 ITOK https://m.edsoo.ru/00adaab8 353
59 |1 1 | 25.04.2024 | BrOmOTEKA §56
OHHAA XHMITHCCKad CBA3D o ITOK https://m.edsoo.ru/00adac34
bubnuoreka
60 KoBasneHnTHas nossipHasi XuMHUYECKasl CBA3b 1 30.04.2024 ITOK https://m.edso0.ru/00adaab8
bubnuoTeka
61 KoBasieHTHas1 HeMoIsIpHAs XUMHYECKas CBS3hb 1 07.05.2024 ITOK https://m.eds00.ru/00adaab9
62 CreneHb OKUCIEHUS 1 14.05.2024 bubmorexa §57
o LTOK https://m.edsoo.ru/00adae28
bubnuoTeka
63 OKHCITUTEITEHO-BOCCTAHOBUTEILHBIC PEAKIIHH 1 16.05.2024 [TOK https://m.eds00.ru/00adb076
bubnuoTeka
64 OKHUCIUTENN U BOCCTAHOBUTEHU 1 21.05.2024 ITOK hitps://m.eds00.ru/00adb076
. bubnuoTeka
65 O00011eHNEe U cUCTEMATHU3AIA SHAHUHA 1 23.05.2024 ITOK https://m.eds00.ru/00adb33c
Konrtpoubnas padora Ne4 o reme «CtpoeHue bubnuoreka
66 atomMa. XMMHUYECKasi CBSI3b» 1 28.05.2024 LTOK https://m.edsoo.ru/00adb486
Pe3epBHbIii ypok. O0001I€HNE U CUCTEMATHU3AIIHS bubnuoreka
67 3HAHUH 1 30.05.2024 ITOK https://m.edsoo.ru/00ad9ch?2
PesepBHelit ypok. O6001IeHNE U CHUCTEMATH3AIUS bubnuoreka
68 3HaHUI 1 31.05.2024 LIOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

9 KUIACC




Koa-Bo

Ne /i | Tema ypoxa 4acoB Jara DJIeKTPOHHbIE U (POBLIE JlonmosHUTENBHAS
u3yuyeHusi | odOpa3oBaTebHbIE pecypchl uHpopmanus
Bcero

1 IIepnonnueckuit 3akoH. [lepuoauueckas cucrema 1 04.09 2023 bubnuotexa
xuMmudeckux 3aementoB /1. . Menneneena R IHOK https://m.edsoo.ru/00adb59e

9 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB 1 06.09.2023 bubnmnoreka
XUMHAYECKHX JIEMEHTOB TIEPBBIX TPEX MEPUOJIOB R IIOK https://m.edsoo.ru/00adb6b6

3 Knaccudukanms u HoMmeHKIIaTypa HEOpraHUYECKUX 1 11.09.2023 bubnuortexa
BEIIICCTB R IIOK https://m.edsoo.ru/00adb7e2
Buapl XMUMUYECKON CBSI3U U TUIIBI bubnmnoreka

4 KPUCTAUTHYECKUX PEIIETOK 1 13.09.2023 HOK https://m.edsoo.ru/00adbac6
KonTtpouabnas padora Nel no teme «IloBTopenue

5 W yriryOJieHue 3HaHWH OCHOBHBIX pa3JielioB Kypca 8 1 18.09.2023
KJ1acca
Knaccudukanmss XuMHUIeCKUX peakifii 1mo

6 a3JIMYHBIM Npu3HakaMm. OKUCIUTENBHO-BOCCT 1 20.09.2023 bubmorexa §1
P P ' ' T LIOK https://m.edsoo.ru/00adbcb0
peakiuu

bubnuoreka

7 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 25.09.2023 [TOK https://m.edsoo.ru/00adcade §1

8 [ToHsiTHE O CKOPOCTH XUMHUUYECKOU PEAKIINH. 1 27 09.2023 bubnmnoreka $3
[ToHsTHE O TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIUAX R LIOK https://m.edsoo.ru/00adbe9a
[TonsiTue o xumMuueckom paBHoBecuu. DakTopsl,

9 BIIUSIIOLIME HA CKOPOCTh XUMUYECKOM peakiuu u 1 02.10.2023 bubmorexa §5

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

MOJIOKEHNE XUMUYECKOTO PaBHOBECHS

10 Teopus PAEKTPOIUTUYECKON TUCCOLUALIUH. 1 04.10.2023 bubnmoreka $6

CunbHble U crabble AJIEKTPOIHUTHI

IIOK https://m.edsoo.ru/00adcd68




Bubnuoreka

11 HonHble ypaBHEHUS peaKiuit 09.10.2023 [TOK https://m.edso0.ru/00add448 §9
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHU B
12 CBETE IMPEJICTABICHUI 00 dJEKTPOTUTHISCKON 11.10.2023 bubmmorexa
HCCOMHALIT IHOK https://m.edsoo0.ru/00add5d8
XUMUYECKUE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 IEKTPOIUTHUECKON 16.10.2023 bubmorexa
S —— IHOK https://m.edsoo.ru/00add8b2
. bubnuoreka
14 [TonsTHE O TUAPOIU3E CONECH 18.10.2023 [TOK https://m.eds00.ru/00add9d4 §15
. bubnuoreka
15 O0001IeHrEe U cUCTEMATU3AINAA 3SHAHUHA 23.10.2023 TTOK https://m.eds00.ru/00addd12
16 [TpakTrueckas padora Ne 1. «Pemenue 25102023 bubnuoreka
IKCIIEPUMEHTAIBHBIX 331249 - IHOK https://m.edsoo.ru/00addbfa
KonTtpoabHnas pabora Ne2 no teme
17 «INEKTPOIUTUYECKAS TUCCOITAINS. XUMHUYECKUE 30.10.2023 bubmorexa
PEaKIUHN B PACTBOPAX» IMOK https://m.edsoo.ru/00addecO
OO01mas XxapakTepuCTHUKa TalOTeHOB. XUMUYECKUE bubnuorexa i
18 CBOMCTBa Ha IPUMEpE XJI0pa 13.11.2023 LIOK https://m.edsoo.ru/00addfe2 312-13
XnopoBogopoa. ConstHast KUCIIOTa, XUMHYECKHE bubnuorexa i
19 CBOWCTBA, MOJyYCHHE, IPUMECHEHHE 15.11.2023 IMOK https://m.edsoo.ru/00ade104 314-15
20 [Mpaktryeckas padora Ne 2 o teme «Ilomyduenne 20.11.2023 bubnuoreka
COJISTHOW KUCIIOTBI, U3y4eHHE €€ CBOHCTBY o LIOK https://m.edsoo.ru/00ade348
21 BerurcieHus mo ypaBHEHUSIM XHMHYCCKHX 99 11.2023 bubnmuroreka
peaxiuii, eciu OJJUH U3 PEareHTOB J1aH B U30BITKE o IHOK https://m.edsoo.ru/00ade488
22 OO6mras xapakTepucTuka 3neMeHToB VIA-rpyIbt 27.11.2023 bubmotexa §17

IIOK https://m.edsoo.ru/00ade64a




AnnorpomnHbie MoauUKau cepbl. HaxoxaeHune

Bubnuoreka

23 CepEl 1 €€ COeMHeHUiE B IPHPOJE. XUMHUECKUE 29.11.2023 ITOK https://m.edsoo.ru/00ade64a §18
CBOICTBa cepbl

24 CepoBoaopo/i, cTpoeHue, PU3NIECKUE U 04.12.2023 bubnmoreka §19
XHMHYECKHE CBOMCTBA T IIOK https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHasi KUCIOTa, PU3NYECKHE U bubnmnoreka i

25 XMMHUYECKHE CBOWCTBA, IPUMEHCHHE 06.12.2023 IMOK https://m.edsoo.ru/00adea28 320-21
XUMUYECKUE peaKlly, JIeXkKallue B OCHOBE

2% IIPOMBIIIJIEHHOT'O CII0C00a MOJTyYEHUs! CEPHOM 11.12.2023 bubnmnoreka
KHUCJIOThI. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH o IIOK https://m.edsoo.ru/00adec8a
Cpeabl COeMHEHUSIMHU CEPBI
Beruncnenue MaccoBOM JOJIM BBIXOJ1A IIPOAYKTA bubnmnoreka

27 peakuu 13.12.2023 {OK https://m.edsoo.ru/00adec8a

28 ifﬁa’fﬁfﬁ;ﬁifﬁfﬁiﬁﬁi —— ;ﬁgﬁ’e’ﬁin 18.12.2023 | PuOmmoreia §23

’ . ’ T ITOK https://m.edsoo.ru/00adeeab

XUMHAYECKHE CBOWCTBA
AMMuak, ero pusnveckre 1 XuMUYeCK1ue CBOMCTBA, bubnmnoreka

29 MOJy4eHHE U TPUMEHEHUE 20.12.2023 LIOK https://m.edso00.ru/00adf004 324

30 [Tpaktryeckas padora Ne 3 mo teme «llomydenne 25 12,2023 bubnmnoreka
aMMHaKa, H3y4eHHUE ero CBOMCTBY» T ITOK https://m.edso0.ru/00adf180
A30THas KucioTa, e€ pu3ndecKkue 1 XMMHYECKHe bubnuoreka

31 CBOICTBa 27.12.2023 IIOK https://m.edso0.ru/00adf306 327
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B

32 KauecTBE MUHEPAJIbHBIX y100peHuil. Xumudeckoe 10.01.2024 bubnuoreka
3arpsi3HEHUE OKPYIKAIOIIEH cpeabl COSTUHEHUSIMU T OK https://m.edsoo.ru/00adf518
azoTa

33 Docop. Oxcun hocdopa (V) u pocdopras 15.01.2024 | PromoTexa §29-30

KHCIIOTa, PU3NYECKUE U XUMUUYECKUE CBOWCTBA,

IIOK https://m.edsoo.ru/00adf68a




MOJIy4YeHue

Hcnonb3oBanue GpochaToB B KauecTBe

Bubaunoreka

34 MHHEPaNbHBIX ynoOpeHuit. 3arps3HeHHE 17.01.2024 ITOK https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaramu
Yriepon, pacipoCTpaHEHUE B IIPUPO/IE, bubnuotexa i
3 du3MUecKre 1 XUMUYECKHE CBOMCTBA 22.01.2024 LIOK https://m.edsoo.ru/00adfd9c 331-32
OKCE/II[H yriepoza, ux Gu3nyeckrue u XuMHUIeCKHe BuGInorexa
36 CBOMCTBA. DKOJIOTMYECKHE TPOOIIEMBI, CBA3aHHBIE C 24.01.2024 . §33-34
IIOK https://m.edsoo.ru/00adfebe
okcuzom yriepona (1V)
N bubnuoreka
37 VronpHas KUCIoTa U €€ Cou 29.01.2024 ITOK https://m.eds00.ru/00ae006¢ §35
[TpakTuueckas padora Ne 4 o reme "[lomydenune
38 YTIEKUCIoro Ta3a. KadecTBeHHas peakius Ha 31.01.2024 bubmorexa
.o o IIOK https://m.edsoo.ru/00ae027e
KapOOHAT-MOH
39 [lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX 05.02.2024 bubnmnoreka
BEIIIECTBAX KaK O COSIMHEHUSIX yriepoaa R LIOK https://m.edsoo.ru/00ae054e
. bubnmmoreka
40 Kpemuuii u ero coequHeHUs 07.02.2024 ITOK https://m.eds00.ru/00ae080a §37-38
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 3a7a4 1o TeMe «BaxHelue 12.02.2024 bubmorexa
p A . LIOK https://m.edso00.ru/00ae0bf2
HEMETAJIIBI U X COCTMHEHUS)
42 KouTtpoJubHas padora Ne3 o reme «BaxHeimne 14.02.2024 bubnuoreka
HEMETAILIbl U MX COCIUHCHUS o IIOK https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepuCTUKA XHMHUECKUX JICMCHTOB
43 — MeTayuioB. MeTtamnudeckas CBsI3b U 19.02.2024 bubnmnoreka §39-40

MEeTAJUTNYECKask KpUCTAJUNIMYECKas peleTKa.
duznueckue cBOICTBAa METAJLIOB

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




XHUMHYECKHE CBOMCTBA METAJLIIOB.

Bubnuoreka

a4 DIEKTPOXUMHUCSCKHU PsIIl HATPSHKEHUIM METAJIOB 21.02.2024 I{OK https://m.edsoo.ru/00ae1156 341
OO6mmue criocoOb! moxydeHus MeTauioB. CIUIaBbl.
BbIunciieHus Mo ypaBHEHUSM XUMHUYECKUX bubnnoreka
45 PEaKIvii, €CIIM OJMH U3 PEarcHTOB COACPKHUT 26.02.2024 ITOK https://m.eds00.ru/00ae1156 §42
IPUMECH
46 | K 28.02.2024 | Puosmorexa
OHATHE O KOPPO3HH MCTAJLIOB o ITOK https://m.eds00.ru/00ae1278
47 [lemo4HbBIE METAILITBI 04.03.2024 bubmorexa §43
R IIOK https://m.edsoo.ru/00ae14b2
bubmmoreka
48 OKcubl ¥ TUIPOKCUIBI HATPUS U KaJIus 06.03.2024 [TOK https://m.eds00.ru/00ae14b2 §43
[Ilemo4yHO3EMENBHBIE METALIBI — KaJIbIUN U bubnunorexa
49 MarHui 11.03.2024 IMOK https://m.edsoo.ru/00ael5e8 344
. bubnmmoreka
50 BaxkHelimne coequHeHU KaabIIUA 13.03.2024 ITOK https://m.eds00.ru/00ae15e8 §45
51 O06o0061mmenre U cucTeMaTu3aIus 3SHaHUH 18.03.2024
.. N bubnuoreka
52 XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSs 20.03.2024 ITOK https://m.eds00.ru/00ae1886 §45
53 [Tpaktryeckas padora Ne 6 o Teme "XKEcTKOCTH 01.04.2024 bubnuoreka
BOJBI M METO/IBI €€ YCTpaHeHus" o LHOK https://m.edsoo.ru/00aelae8
54 | A ’ 03.04.2024 | BriomoTeKa §46
JEOMHHHH o IIOK https://m.edsoo.ru/00aelc64
. bubnuoreka
55 AmMdoTepHbIe CBOWCTBa OKCHIA U THAPOKCHIA 08.04.2024 [TOK https://m.eds00.ru/00ael1c64 §47
bubnuoreka
56 Keneso 10.04.2024 §48

IIOK https://m.edsoo0.ru/00ael1d86




Oxcupl, ruipokcusl U cou xenesa (1) u xenesa Bubnuoreka
>7 ) . 15.04.2024 IHOK https://m.edsoo.ru/00ae35e6 349
58 O06001eHre 1 cuCTeMaTH3alus 3SHAHUI 1 17.04.2024
[IpakTrueckas padota Ne 7. Permenue
59 AKCIICPUMEHTAIIbHBIX 3aa4 1o TeMe «Baxknenmme 1 22.04.2024 bubmorexa
P A o IIOK https://m.edsoo.ru/00ae3de8
METAJIJIBI U X COCTUHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
60 peaxuuii, eciu OJJUH U3 PEareHTOB JaH B U30bITKE 1 24.04.2024 bubnmnoreka
WM COJICPXKHUT MPUMECH. Borraucienus: MaccoBoi T LIOK https://m.eds00.ru/00ael1750
JIOJIY BBIXO0J1a IPOAYKTA PEAKIIUU
61 O06001IeHre 1 CUCTeMATH3AIHS 3HAHHA 1 29.04.2024
62 KonTtpoabnas padora Ned no teme «BaxHeiine 1 06.05.2024
METAJIJTBI U UX COCTMHCHUS
BemecTBa 1 MmaTepuanbl B MOBCETHEBHOM KU3HU bubnmnoreka
63 YelioBeKa 1 08.05.2024 IMOK https://m.edsoo.ru/00ae3f50
. bubnmnoreka
64 XUMUYECKOE 3arpsA3HEHNE OKPYXKAIOIIEH CpeIbl 1 13.05.2024 TTOK htps://m.eds00.ru/00ae4270
bubnmnoreka
65 Ponb xuMHM B pelIeHuH 3KOJIOTHYECKUX MpodiieM 1 15.05.2024 ITOK https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O600111€HNE U cCUCTEMAaTH3AIHs bubnuoreka
66 3HAHUI 1 20.05.2024 IIOK https://m.edsoo.ru/00ae0dOa
PesepBHblIil ypok. O600111€HNE U cCUCTEMAaTH3AIHs bubnuoreka
67 3HAHUI 1 22.05.2024 IIOK https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O600111€HNE U CUCTEMATH3AIHS bubnmnoreka
68 3HaHUN 1 23.05.2024 IIOK https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kitace/ Pymsutuc I'.E., ®enpaman .., Aknroneproe obmiectBo «M3matenpctBo «lIpocBemnienues
» Xumus, 9 xkinace/ Pymsutuc I'.E., ®enpaman @.I'., Akimoneproe obmectBo «M3marensctBo «IIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI IJIA YUUTEJIA

XuMmus : ypoku B 8 kiacce : nocooue st yuutens /H. H. I'apa
Xumus. Ypoku B 9 kimacce : mocooue st yaurens /H. H. T'apa

HUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/

