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MNOACHUTEJIBHASA 3AIIMCKA

IIporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs COCTABIEHA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B PI'OC OOO, a takke Ha OCHOBE (QenepaabHOR
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUHU NpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpamMa 1o XMMUU Ma€T TpPEICTaBIEHHE O MEsAX, OOmel cTpaTeruu OOydeHWUs,
BOCIIUTAHHUS W Pa3BUTHA OOYYaIOIIUXCS CPEACTBAMH Y4eOHOTO NpEAMETa, YCTaHABIUBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero mno Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPOrpaMMbl [0 XUMHUHU, OIPEENISIET KOJIUYECTBEHHbIE
Y KaUeCTBEHHBIE XapAKTEPUCTUKU COACPKAHMSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3YyYCHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUaIOIINXCs, ONPEAeIIieT BO3SMOXKHOCTH IpeIMeTa /IS peaan3aluu
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHOM IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 0o0miero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHHs XUMHMU Ha
YPOBHE IIeJIel U3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHOMN NEATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMUH CITY’KUT OCHOBOH 7151 (GOPMUPOBAHMSI MUPOBO33PEHHSI 00YyYaIOLIerocs, ero
IPEJICTaBICHUN O MAaTEPUAILHOM €/IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEN
NPEJCTABICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLIMHU BELIECTB B MPUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0IIEM 3ApaBOOXPAHEHUSI.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIIICHUSI M TBOPUECKUX CIOCOOHOCTEH 00ydaromuxcs,
HABBIKOB nux CaMOCTOSITEIILHOU y‘Ie6H0ﬁ JACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX u
UCCIICIOBATENILCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEAHEBHOW JKHU3HH, TaKk H B
poeCCHOHAIBHON JESTENHHOCTH,

3HAaKOMHUT CO CHCHH(l)HKOfI HAaYYHOI'O MbIIJICHWA, 3aKIaAblBA€T OCHOBBI HEJIOCTHOT'O
B3rjsiga Ha  €AUHCTBO npupoasl MW YCJIOBCKA, ABIIACTCSA OTBETCTBEHHBIM  3TAIllOM
B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-Hay‘-IHOI‘/JI T'paMOTHOCTHU 06yqa101111/1xc;1;

CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHPOJC, K YeIOBEKY, BHOCHT CBOW BKIaJ B DKOJOTHYECKOE O0Opa3oBaHHE
00y4aromuxcs.

JlaHHbple HarmpaBiieHHs B OOy4E€HUM XMMHUU 0O0ECHEeUMBAIOTCS CHenu(UKON coaepx aHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOMIEr0 OOpa3oBaHHS OPHEHTUPOBAH HAa OCBOCHHE
00y4aroMUMHUCS CUCTEMBI ITePBOHAYAIBHBIX TIOHSATHH XHMMUHU, OCHOB HEOPTaHHYECKOW XUMUH U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBbIX HOHATUH OpI‘aHH‘-IeCKOﬁ XHUMHUHU.

CrpyKkTypa copepkaHusi MPOrpaMMBbl MO0 XMMHUU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ usydeHuto. CoaepiaHUE CKIAIbIBAETCS U3 CUCTEMbl MOHATUH O XMMUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHUH O XHUMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl IO NPUHIMILY IOCIEA0BAaTEIbHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MpeAcTaBiIeHUN 00 AIEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH IIOIYYCHHBIX H
OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
[IPUMEHEHHUS U MTOIYYCHUS U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpamMmbl 1O XHUMHUH CHOCOOCTBYET (OPMHPOBAHUIO MPEJCTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOLIEHUs K HAyYHOMY 3HAHUIO U METOJaM II03HaHUsA B HayKe. M3ydyenue xummn
IIPOUCXOUT C IPUBJICYEHUEM 3HAaHUM U3 paHee U3YUEHHbIX YUEOHBIX MpeaMeETOB: «OKpyKaroImui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 Kaacey.

[Tpy n3yuyeHH XUMHUM MIPOUCXOIUT (POPMHUPOBAHUE 3HAHUNA OCHOB XUMHUECKOM HAyKH Kak
00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro InpeaMeTra COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHMM — Ba)KHEHIIMX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX O0OOOIIEHNH MMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHUU BEIECTB U XUMUYECKUX pEaKlnii, B
(GOopMHpPOBAaHHM W Pa3BUTUM I[O3HABATENbHBIX YMEHUH W HX TPUMEHEHUH B YyueOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMHH Ha ypOBHE OCHOBHOI'O 0OO0IIero oOpa3oBaHHUS Ba)KHOE 3HAYEHHUE
nproOpenu Takue e, Kak:

—q)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHO pa3BI/ITOI7I JJUYHOCTH, TOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYAHUYCCTBY, CAMOCTOATCIIbBHOMY TMPHUHATHUIO peIJ.IeHPIfI, CIIOCOOHOI AIallTUPOBATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIpaBJICHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YecKoe MpHOOIIeHHe O0OydJarluxcs K
CaMOCTOSITENIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;



—o0ecrneyeHre YCIIOBHM, CIMOCOOCTBYIONIUX MPUOOPETCHUIO OOYYAIOIIMMHUCS OIIbITa
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHA M CAaMOIIO3HAHMSA, KJIKOYCBBIX HABBIKOB (KJIIO‘-IGBLIX
KOMITCTEHIIHIA ), IMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE ISl PA3JIMYHBIX BUJIOB JICATEIBHOCTH;

—(opmupoBanue o0 (yHKIHMOHATHHOW U €CTECTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM
yuclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIBIT,
MOJy4eHHBIE TPU M3YyYCHHH XMMUH, NMPUMEHATh UX MPH PEIICHHH MPOoOJIeM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM JESATEIBHOCTH;

—(opmupoBanue y 00yJarommxcss FyMaHUCTHUYECKUX OTHOLICHHM, MOHUMAaHUSI LIEHHOCTU
XUMHUYECKHX 3HaHWM JJi1 BBIPAOOTKU SKOJOTHYECKH Ie]1ecOo00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JalbHEHIIero o0yueHusl.

O6mee YuCJa0 4acCoB, OTBEAEHHBIX JJISI HU3YUYCHUA XUMHU Ha YPOBHC OCHOBHOI'O O6IH€FO

oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEPKAHUE OBYYEHUSA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YellOBeKa. XUMHUS B CUCTEME HayK. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BELIECTB. ArperaTHoe cocTosiHuE BellecTB. [lonsTue o meTonax
Mmo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoOBI pa3/iesIeHUs CMECeH.

ATOMEI 1 MOJICKYIJIBI. Xumuaeckue 3aeMeHThl. CHMBOJIBI XUMMHYECKHX DJIEMECHTOB. HpOCTBIe
" CJIIOKHBIC BCIICCTBA. ATOMHO-MOHCKYHHPHOC YUYCHHUC.

Xumu4geckas (bopMlea. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocutenbHas aromHas macca. OTHOCHUTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas J0JI1 XUMHYCCKOT'O 3JIEMEHTA B COCAMHCHU .

KonnuectBo BemectBa. Mosb. MossipHast Macca. B3anMocCBsI3b KOJIMUECTBa, MACCHI M YU CJIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.



®u3nyecKue W XUMHYECKHE SIBJICHHUS. XHUMHUYECKas peakius M e€ MpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. Xumuueckue ypapHeHus. Kiaccupukanys XUMUYECKUX peakuil
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJIOH, MpaBWiIaMu paboThl B JabopaTopuu U mpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HM3YYCHHE W OINUCAHUE (PU3NYECKUX CBOICTB
00pa3IoB HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (PU3NYECKUX (TUIaBJICHUE BOCKA, TasTHUE JIb/A,
pacTupaHue caxapa B CTYINKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBAaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MEJIA C KUCIOTON) SIBJIEHUH, HAOII0ICHUE U
OIMCaHNE NMPU3HAKOB MMPOTEKAHUSI XUMUUYECKUX peaKlnii (pa3ioxeHue caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBanum,
B3aMMOJIeiicTBHE Keme3a ¢ pacTBopoM conu Meau (II), uzyuenue cnocoboB paszieeHust CMECeii:
C TIOMOIIBI0 MAarHuTta, QWIBTPOBaHHWE, BBHIMAPUBAHHUE, AUCTWILUIAIMSA, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJM, HAOMIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEJIeH MOJIEKYI
(IIapoCTepIKHEBBIX ).

Ba:kHeiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bo3nyx — cmech rasos. CocrtaB Bo3znyxa. Kuciopoj — 3J€eMEHT U MPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, GU3ndecKkue U XUMUYECKHUE CBOMCTBA (PEaKLUU TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOMYYEeHHs KHCIOpoJa B JIaOOpaTopuu M
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aijgoTpornHas MoAuduKanus
KHCIIOpO/1a.

TeroBoil 3PQexT XUMHUYECKOM peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
DHIOTEPMUYECKUE peaKkUMU. TOIIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
HNapHUKOBOIO 3P QeKTa, pa3pylIeHue 030HOBOT'O CIIOS.

Bomopon — anemenT u npoctoe BemecTBo. Haxoxkaenue Bogopoia B mpupoe, Guznieckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CITOCOORI oyueHus. KucioTer u conu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopbl. HacelmieHHble u
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTH BeliecTB B BOoAe. MaccoBass 1oyl BellecTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopor Bojabl B Hpupoje. 3arpsi3HEHUE MPHUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJHBIX BOJ.

Knaccudukanust Heopranuuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3yrolre (OCHOBHBIE, KUCIOTHbIE, aM(OoTepHbIe) U HecoseoOpasyromue. Homenkinarypa
oKkcu0B. PU3NUYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [lomyueHne okcuaoB.

OcHoBanmsi. Krnaccudukanus OCHOBaHWU: INETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatrypa ocHoBanuil. duznueckne M XMMHYECKHE CBOMCTBA OCHOBaHui. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenkinarypa KucioT. @U3ndecKue U XUMUYECKHE
cBoiicTBa kuciot. P akruBHnoctu metamioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHe cBoWcTBa cojel. [lomydenue
COJIEH.

I'eneTmueckas CBI3b MECXKIY KilaCCaMH HECOPraHU4CCKUX COCHHHGHHﬁ.
Xumuueckuii IKcnepumernm:

KaueCTBEHHOE ONpE/IEIICHUE COAEpPKAHUsI KUCIOpOoJa B BO3JyXe, MOJy4yeHue, coOupanue,
pacro3HaBaHHE€ M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHIOB M ONUCaHHE HMX CBONCTB, MOJy4yeHHE, COOMpaHue, paclio3HaBaHUE U
M3y4eHUE CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEpUaIoB), HAOIOJeHIEe 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEI0BAaHUE OCOOEHHOCTEH pAacTBOPEHHUS BEILIECTB C PA3IMYHOM PACTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0JeH pacTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C MeETaulaMu (HAaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPa3I[0B HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anMojeiicTBus okcuaa meau (I1) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT C METaJNIaMU, PEaKuit
HEUTpalIu3aIuu, MoJy4YeHNe HEPAaCTBOPUMBIX OCHOBAHHM, BEITECHEHUE OJJHOTO METajula APYTruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady 1o TeMe «BaxHeimmue Kiacchl
HEOPraHUYECKUX COCIMHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguveckas cucremMa xumuuyeckux djaemeHtos /[, U.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKas ¢BsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUYECKUX 3JIeMEHTOB. [IoHsATHE O TpymNax cXOAHbBIX
3JIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMETbHbIE METALIbI, FaJIOTeHbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuit  3akoH. Ilepuomgmyeckas cucTeMa XUMHUYECKHX 2JeMeHTOB /[l
U. MenneneeBa. Koporkonepuonnas u JimHHonepuoaHas ¢opmbl [leprnoaundeckoil cuCTEMbI
xumuyeckux oanemeHToB [[. U. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U IPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHHe 3JIeKTPOHHBIX
obOosouek atoMoB TepBbIX 20 xumuuyeckux dnemMeHToB [lepumomuveckoir cuctemsr /1.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JIEMEHTA T10 €ro MoJI0KeHU0 B [leproanueckoii
cucteme /1. 1. Meneneena.

3aKOHOMEPHOCTH M3MEHEHUs paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IIEPUOJIAM.

3nauenue llepnonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenaeneeB — y4€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crencupb okucieHus. OKHUCIUTEILHO-BOCCTAHOBUTCILHbBIC pCaKkuu. Hpoueccm OKUCJICHUA
1 BoccTaHoBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumemnnt:

U3ydeHue 00pa31oB BEIECTB METAJUIOB U HEMETAJIJIOB, B3aUMO/I€HICTBUE T'HAPOKCHUIA IIMHKA
C pacTBOpaMM KHCIOT M WICJIOYEH, IPOBEACHHE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLuu pPa3yIoKEeHNs, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanmauml MCKIIPCIMETHBIX CBs3Ci IIpru U3Yy4YCHUH XUMHUU B 8 kiacce OCYHICCTBIIAICTCA
4Cpe3 UCIIOJIb30BAHUEC KAK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK 1 HOHSITI/Iﬁ, SABJIAFOIIUXCA
CUCTEMHBIMH JJIA OTACIIBHBIX IPEAMETOB €CTECCTBECHHO-HAYUYHOTI'O IIUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, rumnoTesa, Teopus, 3aKOH, aHaJIu3,
CHHTC3, Knaccn(bnxaum[, MNEpUOANYIHOCTD, Ha6JHOIIeHI/Ie, SKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHUC, MO/JICJIb, ABJICHUC.

Odwusuka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIBI,
PaIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUSCKUN 3apsjl, BEHIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYHMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMOC, ILIAHCTHI,
38361, ComHiie.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYecKasi peaKkuus

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH. HepHoz[qucxa;I cucreMa XHMMHYCCKUX  OJICMCHTOB I[
N. Menneneena. CTpOeHI/Ie aTOMOB. 3aKOHOMCpHOCTI/I B M3MEHECHHU CBOMCTB XHMHUYECKHUX
SJICMEHTOB TICPBBIX Tpex IEpruoaoB, KaJlvid, KaJIbOUsA W HX COCIUHEHHI B COOTBETCTBHUH C
MOJIOKCHHUEM JJICMCHTOB B Hepﬂo,unqecxoﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CTpOCHI/IC BCIICCTBA: BHAbI XUMHYECKON CBSI3U. THIIBI KpUCTAJTNIMICCKUX peHIéTOK,
3aBHCHUMOCTH CBOMCTB BEIIECTBA OT TUIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I n BUaAa XHUMHYECKOU CBSI3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIaCCAM HEOPraHMYECKUX COEAUHEHUN, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMU4eCcKHX peakluid Mo pa3iuyHbIM IpHU3HAKaM (IO YHCIY U COCTaBy
Y4YacCTBYIOUIMX B PEAKIIMH BELIECTB, 10 TEIUIOBOMY 3P (HEKTY, IO U3MEHEHUIO CTENIEHEH OKUCICHUs
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTMMOCTH, IO YYacTHIO Karajau3aropa). ODK30- H
SHIOTEPMHUUYECKHE PEAKIIMH, TEPMOXMMHYECKHE YPABHEHUS.



[TonsiTie 0 cKOpOCTH XUMHUYECKOH peakuuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
katanuse. [loHsTue o xumMuueckoM paBHOBeCHU. DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOU
pPEaKuu U MOJI0KEHHE XMMHUYECKOI0 PABHOBECHSI.

OKHUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLNHU, JJIEKTPOHHBIA OalaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii C UCIIOJIb30BAaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

TeOpI/IH BHGKTpOHHTquCKOﬁ Jucconualnuu. BJ'ICKTpOJ'II/ITBI U HEDJICKTPOJIMTEI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconranvu BEUICCTB € pa3jIMUHbIMU BUAAMU XUMUYeCcKol cBsa3u. CTeIeHb
Jucconuanuu. CunbHbIE U ca0bIe QJICKTPOJIUTHI.

Peakuuu moHHoro oOmMeHa. YClIOBUSI MPOTEKaHUS PEaKMii HOHHOTO OOMEHa, MOJHbIC U
COKpaIlEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIOT, OCHOBaHHUI M COJEi B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON nauccoruanvu. KadecTBEHHbIE pEakIMM Ha HOHBIL.
[TonsiTrie 0 TUAPONU3E CONEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEeaKkIMM OT BO3ACUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIENOBAaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, Ipolecca AUCCOLMALUU
KUCIIOT, I1eJ04el 1 cojiel (BO3MOKHO HCIOIb30BAHUE BUJICO MATEPUAJIOB), IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (0oOpazoBaHHE OCalKa,
BbIJIEJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, WIIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTENIbHO-
BOCCTAQHOBUTENILHBIX PEAKIUi (TOpeHHe, peakui pa3oXKEeHUs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAaueCTBEHHBIX pEaKIMi Ha MWOHbBI, pEIIeHne
HKCTIEPUMEHTABHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO6mass xapaktepuctuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTtpoeHrne U (PU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. [leficTBrue XJ0pa U XJI0pOBOIOPO/Ia HA OpraHM3M YelloBeka. BaxHenme XIopuabl
Y WX HAXOXKJICHHUE B TIPUPOJIC.

O6mass xapakrtepuctuka s31aeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (GU3MYeCKue M XUMHUUYECKHe CBOWMCTBA. OKCHIBI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBuTeNs Kilacca KUCIOT U crieruduyeckue). XMMHUUECKHe PEaKIiy, JeKallie
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a MOJTYUYEeHUsI CEpHOM KUCIOTHI. [[ppumMeHenne cepHOi KHCIOTHI.
Conu cepHOM KHCIOTHI, KauecTBEHHas peakius Ha cyinbdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUI B NpUpoAc. XUMHUUECKOE 3arpsI3HEHUE OKPY)KAIOIIEH CPEIbl COEINHEHUSIMU CEpbl
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 ITPEI0TBPAICHUS.



OOmas  xapakTepuCTHKa 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIC CTEMEHH OKHCICHHs. A30T, pacnpoCcTpaHCHHWE B TMpHpoIe, (U3NYECKHE W
XUMHUYeCKHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero (pu3udeckue u XUMHIECKUe
CBOIICTBA, MOJIy4eHUe 1 npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYCCKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakids Ha MOHBI aMMOHHS. A30THash KUCIOTa, €€ IMOJy4YCHHE,
du3nveckne M XUMHUYECKHE CBOWcTBa (0OIIME Kak TpEACTaBUTENs Kilacca KHUCIOT |
cnenuduyeckue). Mcnonb3oBaHWE HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHUHEPATbHBIX
ynoOpeHnii. XUMUYeCKoe 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COSTMHEHUSIMU a30Ta (KHCIOTHBIC
JOKIM, 3arps3HCHHE BO3/yXa, MOYBBI M BOJ0EMOB). Docdop, ammoTporHble MOIUGUKAINAN
docdopa, puznueckue u xumuieckue cpoiictBa. Oxcuna dochopa (V) u dochopnas Kuciora,
dusnuecKkue M XHUMHUYECKUE CBOWCTBa, moiyueHue. VMcmonp3oBanue ¢ochaTtoB B KadecTBe
MUHEPAIBHBIX YI0OPEHHIA.

OOmass xapakrepuctuka 3neMeHTOB [VA-rpynnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUS. YTJIEpOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XxuMudeckue cBoicTBa. Ayncopobuus. KpyroBopot yriepona B npupose.
Oxcuapl yraepona, ux (pU3NYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
HOJy4eHHEe U MpUMEHEHHEe. DKOJOrMyeckue mpolsieMsl, CBA3aHHbIe ¢ okcuaoM yrieponaa (IV),
THIIOTe3a TII00aJbHOTO TMOTEIUICHUsS KJIMMarta, MapHUKOBBIH 3ddekt. YrompHas kuciora u e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBA, IOJydeHHE M npumeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO035HCTBE.

[lepBoHauasbHBIC MOHATHS 00 OpPraHMYECKUX BEINECTBAaX KaK O COCAMHEHMSAX YyIiIepona
(MeTaH, 3TaH, THJICH, alleTUJICH, STAHOJ, TJIMLEPUH, YKCYCHas KuciaoTa). [[pupoaHbie HCTOUHUKI
YTJI€BOAOPOAOB (Yroib, MPUPOAHBIN ra3, HeQTh), MPOIYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY ¥ TIPOMBIIIICHHOCTH. [loHSITHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: KHUpax, OeIKax,
yIJIeBOAAX — W HUX pOJM B JKU3HU 4eJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUuX U
HEOPTraHNMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOWCTBA, IOJIYYEHHE U HPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHHe o0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, MPOBEICHHE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPWA-WOHBI W HAOIIOJCHHUE MPU3HAKOB WX NMPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIeCKue W XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUH (BO3MOXHO
UCTIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHME € OOpasllaMu XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamu ceppl M €€ COEAUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepHuaoB), HaOMIOleHHEe Tpolecca OOYINMBaHUS — caxapa IOJ  JeicTBUeM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWMCTB pa30aBiIEHHOW cepHOU
KHCJIOTHI, TIPOBEJICHHE KaYyeCTBEHHOW peakIMM Ha Cylb(aT-uOH U HAOIIOJCHHWE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOpHBIX yrnoOpeHui,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3y4EHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOoH U U3ydeHHUE MPU3HAKOB UX MPOTEKAHHUS,
B3aUMO/JICHICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), W3YYCHHUE MOJAETCH KpPUCTAJUIMYECKUX pEeHIETOK anmasza, rpadura,



¢ysepena, 03HAKOMIJIEHHE € MTPOLECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTUBOra3a, MojdydeHune, CoOupaHue, paclio3HaBaHUE U U3YUYEHHE CBONCTB
YIJIEKHCIIOTO Ta3a, MPOBEACHHE KAYECTBEHHBIX pPEAaKIMH Ha KapOOHAT W CHIIMKAT-HOHBI |
U3y4YeHHE TMPHU3HAKOB MX IMPOTEKaHHs, O3HAKOMIIEHHE C TMPOJIYKIUEH CHIUKATHOM
IIPOMBIIIJIEHHOCTH, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHeire HeMeTaibl U UX
COCTUHEHUS.

MeTaiibl M HX COCANHCHUSA

OO011ast XapakTepUCTUKA XUMUYECKUX HJIEMEHTOB — METAJUIOB HA OCHOBAaHUM MX ITOJIOKEHHSI
B [lepuoguueckoit cucreme xumuyeckux snemeHToB JI. M. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenne MmertaynoB. Meramnueckas CBA3b M METAUIMYECKash KPUCTAUIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUd MerauioB. DU3MYecKMe U XUMUYECKHE CBOMCTBA
MmetauioB. O0Iue crnocoObl NoxydYeHus: MeTaioB. [oHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CIocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U HX
IpUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{esrounble METAILIBL: MTOJ0KEHUE B Ileproaudyeckon cuCTeMe XUMUYECKUX DIIEMEHTOB JI.
H. MengeneeBa, CTpOCHHE MX aTOMOB, HAaXOXAECHHE B Ipupone. Pu3ndecKkue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[{erouHO3eMeNnbHBIE METALIBI MATHUM U KaJIbLIMIA: 110J10keHue B [lepuonnueckoii cucreme
xuMmuueckux snemeHtoB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXKIEHUE B IPUPOJE.
®du3nueckue U XUMHYECKUE CBOMCTBA MarHusl M Kajlblivsl. BakHelne cCOeIMHEHHUs KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMeHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HaXO0KICHHUE B Iipupoae. Pu3nuecKre U XMMUYECKUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IAa aTFOMUHUSL.

Kenezo: mnonoxenne B llepmogmyeckoid cucremMe XUMHYECKHX 23yeMeHTOB /I
N. MenneneeBa, CTpOCHUE aTOMa, HAXOXKJIECHUE B Ipupoae. Pu3nyeckue 1 XUMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokeuasl u comu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
IIOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3IiaMi METAJIJIOB U CIIAaBOB, MX (PM3MYECKUMHU CBOMCTBAMU, U3yUEHUE
pPE3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi W HATpuUs C BOJMOM (BO3MOXKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Mpollecca TOPEHHUs Kejne3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAHWE  BUJEOMATEPHANIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMid Ha MOHBI: MArHUsI, KaJbIus, aJlOMUHMS, ITUHKA, kene3a (1) u xenesza
(III), memgu (II), HaOmroieHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMH HATPHS,
KaJlisg ¥ KaJIblHs (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAITIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOWCTB I'HJIPOKCHUA AIFOMUHMS U TUAPOKCUA LIMHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a7a4 I10
Teme «BakHeHIne MeTauibl U UX COSTUHEHUS.

XuMHS U OKpPYsKaas cpeaa



BemiectBa u maTepuainbl B MOBCEAHEBHOW KU3HU 4YeNOBEKAa. be3omacHoe MCIoIb30BaHUE
BCIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHYECKHX OXKOTaxX M
OTpaBICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYXkarollel cpeabl (IpeenabHas JOMyCTUMas KOHIICHTPAIIHs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).
Mescnpeomemnuie ceasu

Peanuzanus MexnpeaMETHbIX CBSI3€H MPU MU3yYEHUU XUMUU B 9 KIlacce OCYILECTBISETCS
yepes UCI0JIb30BaHuEe KaK OOIIHNX €CTECTBEHHO-HAYUYHbIX OHATHUH, TaK U NOHATHUH, SBJISIOIUXCS
CHUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mIe ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATIU3,
CUHTE3, Kiaccu(duKanus, TMNePUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
HU3MEPEHHE, MOJICIIb, SIBICHHUE, TAPHUKOBBINA d(D(PEKT, TEXHOJIOTHS, MaTEPHAIIBI.

®u3nka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKUH  3apsijl, MPOBOAHHKH, MOJYIPOBOIHUKH,
JIUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIIaBbl, (PU3UUECKUE BEJIMUNHBI, TUHUIIBI
MU3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢otocunres, neixanue, Ouocepa, sKocucTeMa, MHUHEpaJbHbIE YHA0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOIIAEMBbIE,
TOIJIUBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YYEHHsI XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUMCKUMHU  COIIMOKYJIBTYPHBIMH ¥ JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIaMH U HOPMaMH TOBEICHUS H
CIIOCOOCTBYIOT IIPOIIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yJaOIUXCS.



JInuHOCTHBIE pE3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMi M pacIIUpEeHHE OMbITa ACSTEIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) MAaTPUOTHYECCKOI'0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAUCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMAaLUeil 0 MEepeOBbIX NOCTHKCHUSX M OTKPBITHSX
MHPOBOM M OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHHSAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpa:KIaHCKOTr0 BOCTIMTAHUS:

IIPEICTaBICHUsS O COLMAIbHBIX HOPMAaX M IPaBUJIAX MEXKJIMYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BHJIAX JAEATEIIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH
COBMECTHOM ACATCIBHOCTH IIPU BBIITOJHCHHUU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM y4eOHBIX IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOM JesTeNbHOCTH, OTOBHOCTH OLIEHUBAaTh CBOE
IIOBEJICHNE U IIOCTYIKU CBOUX TOBApUILEH € MO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM
OCO3HAHUS MTOCIJIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTU HAYYHOI'O IO3HAHUS:

MHPOBO33PEHUYECKHE  TPEACTABJICHUS O  BEIIECTBE MW  XUMHYECKOM  peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIME OCHOBY JIJIS
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS TIPUPOJIBI, B3AUMOCBSI3SAX UEJIOBEKA C TMPUPOIHOM CPEAOod, O POJIM XUMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUN MO XUMUH,
HeoOXoauMble U1l OOBSCHEHUS HaOJI0IaeMbIX IIPOLIECCOB U SIBICHUM, IO3HABATEIIbHOM,
MH(OPMAIIMOHHON U YUTATEIhCKOM KYIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITETbHOU padOTHI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYCHHMIO W TO3HAHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS O0y4YEHHS B HajbHEHIIIEM;

4) popmMupoBaHHs KYJbTYPBI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX NPUBBIUCK
(ymoTpeOneHus ajakorojisi, HAapKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOIIOJCHUS TPaBUI
0€30I1aCHOCTH MTPU OOPAILIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0o BOCIIUTAHUSA:

UHTEpEC K MPaKTUUECKOMY M3YyUEHHIO Ipodeccuii U TpyAa pa3IudHOro poja, yBaKeHHE K
TPYAY U pe3yibTaTaM TPYA0BOM AESITEIbHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS IPEAMETHBIX



3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOp MHAMBHUIYaIbHOH TPAaGKTOPUH MPOMOJIKECHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpOPEeCCHOHATBHONW ESITeIbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCUOHAILHON CPeAe;

6) IK0JI0OrH4eCcKOro BOCIIUTAHMS:

OKOJOIrN4CCKH HGJ’ICCOO6p&3HOG OTHOIICHHUE K IPUPOJAC KaK UCTOYHHKY XHM3HHU Ha 36MJ’IC,
OCHOBE €€ CyHICCTBOBAaHHA, ITOHUMAHUC LCHHOCTHU 340POBOIO U 0e3011aCHOTO 06pa3a KH3HHU,
OTBETCTBCHHOC OTHOIICHHEC K CO6CTB€HHOMY (1)PI31/ILIGCKOMy U TICUXUYCCKOMY 3I0POBbIO,
OCO3HAaHUEC ICHHOCTH CO6JIIOI[CHI/ISI ImpaBuJI 0e30I1acCHOr0 MMOBCACHUA IIPU pa60Te C BCIICCTBaAMu,
ad TAKIKC B CUTyallUAX, YI'POKAIOIIUX 3A0POBbIO U )KU3HU J'IIOI[CI‘/’I;

CHOCOOHOCTH MTPUMEHATh 3HAHUS, [T0JTydaeMble IIPU U3YYCHUU XUMUH, U1 pelIeHus 3a/1a4,
CBSA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CPENoil, [UIsl NOBBILIEHUS YPOBHS AKOJIOIMYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa HKOJIOTUUYECKUX MPOOJIEM U IMyTel WX peIIeHUs
IIOCPEACTBOM METOJIOB XMMMH, YKOJIOIMUECKOTO MBILUICHHS, YMEHUsI PyKOBOJCTBOBATHCSI UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMETHBIX pPE3yAbTAaTOB BBIACNISIOT 3HAUMMBIE A (HOPMUPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHSATUS (3aKOH, TEOPHs, MPUHIINI, TUTOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEJICTABICHUE O
[EJOCTHONW HAy4YyHOW KapTHMHE MHpa, U yYHHBEpCalbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphle 00ecreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE NeHCTBHUS
Ba3oBble JJoruueckue geiicTBUd:

YMCHHSA HUCIHOJIB30BATh HpI/IéMBI JIOTUYCCKOro MbBINUIJICHUA TIpU OCBOCHHUU 3HAHUIM:
PaCKpBIBATH CMBICIT XUMHUYCCKUX MMOHATHH (BI)I,ZIGJ'ISITI) HX XapaKTCPHBIC ITPHU3HAKW, YCTAHABJIMBATH
B3aUMOCBA3b C IOPYyIruMu HOHSITI/ISIMI/I), HCIIOJIB30BAaTh IIOHATHUA AJIA 0OBSICHEHNS OTACIBbHBIX
(1)aKTOB n ﬂBHeHHﬁ, BI)I6I/IpaTI) OCHOBAHMA U KPUTCPUH JIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHYCCKHUX BCIIECTB
N XUMHYCECKHX peaKuMﬁ, YCTaHABJIMBATb NPUYUMHHO-CIICACTBCHHBIC CBA3U MCXKIY 00BbEeKTaMHU
HU3YUCHUA, CTPOUTH JIOTUUCCKHUEC PACCYKIACHUS (I/IH,ILYKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
J€J1aTh BBIBObI U 3aKJIIFTOUCHU S,

yYMEHHE NMPUMEHATh B IPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH MIMPOKO



MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMUUYECKUIM 3HAK (CUMBOJI RJIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XHUMHYECKONW peakluu — TMpU pelIeHud YydeOHO-
MO3HABATENIbHBIX  3a/lay, C Y4ETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B M3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareJLCcKue AeiiCTBUSA:

YMEHHUE HCIO0JIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAa4€CTBE MHCTPYMEHTA IIO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE IMPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

MPUOOpPETEHUE OMbITAa MO IUIAHUPOBAHUIO, OPTaHU3AIMHU M TPOBEICHHUIO YUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJI0M MPOIlecca, CAMOCTOSTEIBHO TPOTHO3UPOBATh €ro
pe3ynbrar, (GopMynupoBaTh OOOOMICHUS W BBIBOJBI IO pE3yJIbTaTaM IPOBEIAEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM paboTe.

Pa6Gora ¢ undopmanmeii:

yMeHUue BbIOUpPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIMIO PA3IMUHBIX BUIOB
1 GOpM IIPEICTABICHHS, OTYyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAS TUTEpaTypa
XMMHUYECKOI'0 CO/IepKaHusl, CIIpaBOYHbIE T0cOOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIE METOJbI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(MOPMAIH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMMBIX /ISl BBITIOJTHEHHS YUEOHBIX U MMO3HABATEIbHBIX 3324
OTpeNIeNIEHHOr0 THUMa, MPHOOpETeHHe OIblTa B 00JACTH MCIOJIBb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCITOJIB30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy mHpeacTaBiIeHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HUCMOJb30BaTh M aHAJIM3MPOBATh B Mpolecce yuyeOHOM U HCClle0BaTEeNbCKOM
JEeSATeIbHOCTH MH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJTLCKOT0 X03sIMCTBAa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaroLIeH NPUPOAHOMN CPEB.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

YMEHHsI 3aJlaBaTh BOMPOCHI (B XOjA€ Auanora W (WId) ITUCKYCCHU) IO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM TMPEIIOKEHUS OTHOCUTEITHHO BBITIOJHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEICTABIIATH IMOJTYYCHHBIE PE3YyIbTaThl TO3HABATEIBHON ACSITENILHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 Pe3yabTaTOB BBITIOJHEHUS XUMUYECKOTO
SKCTIEpUMEHTa (71a00paTOPHOTO OMBITA, JaOOPATOPHON pabOTHI IO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATECIBHOU H
UCCIIEIOBATEIILCKON JICATEIIEHOCTH TPH PEIICHHH BO3HHMKAIOIIUX MPOOJeM Ha OCHOBE ydéTa
0o0IIMX WHTEPECOB W COTJIACOBaHMS TMO3UIMUH (0OCYKIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JICHCTBHIA, OTIPE/ICIICHUE KPUTEPUEB 110 OIICHKE KavyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcAJIbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITENIHO ONPEAEIATh LEIN AeSITeNbHOCTH, IJIaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh W MPH HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATEILHOCTh, BbIOUPAThH
Hanbosee 3P PEKTUBHBIC CIIOCOOBI peIIeHUs YIeOHBIX ¥ TTO3HABATEILHBIX 33/1a4, CAMOCTOSTEIIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aTOPUTM JSHCTBHUI TPU BHIITOJHEHUH 3a1aHUN
C y4€TOM TIOJNyYEHHUsS HOBBIX 3HAHWK 00 M3y4aeMbIX OOBEKTAaX — BEMIECTBAX M PEAKIIUSIX,
OIICHUBATh COOTBETCTBHUE MOIYYCHHOTO pe3yjIbTaTa 3asBJICHHON 1IeJH, YMEHHE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPE/JIaracMble B YCJIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB [0 OCBOCHHUIO 0053aTeIBHOTO COJEepKaHUS,
YCTaHOBJIEHHOIO JAaHHON (QenepanbHOl pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromMMUCs Hay4YHbIe 3HAHUS, YMEHHS W CHOCOOBI JIeHCTBUH, crenududeckue st
npeAMETHOM 00sacTh «XUMUsS», BUIBI JIEATEIBHOCTH TIO TOJYYEHUI0O HOBOTO 3HAHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K xoHumy oOyueHus B 8 KJjacce mpeiMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKUN 3JIE€MEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMeCh (OAHOPOAHAS M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEJIbHAS ATOMHAsl M MOJIEKYJISIPHAs Macca, KOJIMUYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 01 XUMHUYECKOTO 3JIEMEHTAa B COCJUHEHUH, MOJIPHBIM 00BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XHMHMYEcKas peaxius,
KJIaccu(uKalus peakiuii: peakluu COeIMHEHUS, PEaKIMH Pa3JIOKEHHs, PEaKLMU 3aMelIeHus,
peakuu 0OMeHa, 9K30- U HJIOTEPMUYECKHE PEAKIUH, TEIIOBOU YPPEKT peakuu, apo aToma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTaNb, PAJUYyC aToMa, XMMHUYECKasl CBs3b, MOJIIpHAs U
HEMoJIsipHasi KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBasi A0S
BellecTBa (IIPOLEHTHAs! KOHIIEHTPAI|s) B paCTBOPE;

WJUTIOCTPUPOBATh B3AUMOCBS3b OCHOBHBIX XUMWYECKUX TOHATUN U IPUMEHATH 3TH NOHATHUSA IIPU
ONMCAHUU BEUIECTB U UX MPEBPALLEHUI;



UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [IJISi COCTaBiCHHsI (DOpPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

OINpPEAEIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHUSX, CTEIIEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEHIECTB K OMpPENEIEHHOMY Kiaccy
COCAMHEHUH 1o GopMysaM, BU XMMUYECKOHN CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTAHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbici [lepuoauueckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX IIOJOXKEHHUS B
[Tepuoanueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MAcChl BELECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOraapo;

ONKCBHIBATh M XapaKTepu3oBaTh TabauuHyio ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
9JIEMEHTOB: pa3jinuaTh MOHITHS «TJIaBHas noArpymnmna (A-rpymmna)» u «modounas noarpymmna (b-
TpyIIa)», Majable 1 0OJbIINEe ePUO/Ibl, COOTHOCUTH 0003HAYEHUsI, KOTOPBIE UMEIOTCS B TaOIHIIe
«Ilepuognueckas cucrema xumuueckux osnemeHToB J[. U. MenaeneeBa» ¢ 4YHMCIIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCIIO JIEKTPOHOB M pacrpeiesieHre X MO SJICKTPOHHBIM CIIO0SIM);

KJIaccu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE PEAKIINU
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIIMYHBIX KJIACCOB,
MOATBEPIK/1asl ONMCAHNE TPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX
pEeaKLuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa 1o (hopMyse COeIWHEHHs, MAaCCOBYIO OO BEIIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaKIny;

IIPUMEHSTh OCHOBHBIE ONEpPAllUi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o011eHne, CUCTEMaTH3alHI0, KJIacCU(UKAIUIO, BBISIBIEHUE TPUUNHHO-CIIEICTBEHHBIX CBA3EH —
JUISL M3y4EHUS CBOICTB BEIIECTB M XHMHUYECKUX pEaKIMH, €CTECTBEHHO-HAayYHbIE€ METObI
MO3HAHUS — HAOII0IeHNE, U3MEPEHHEe, MOIETTUPOBAHNE, IKCIIEPUMEHT (peallbHbIN U MBICTICHHBIN );
CJIeI0BaTh MpaBUiIaM IOJIb30BaHUS XUMUYECKON MOCYA0N U JJabopaTOpHBIM 000PYJOBaHHUEM, a
TakKe MpaBUiIaM OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU 1O BBHITTOTHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHIO T'a3000pa3HbIX BELECTB
(Bomoposa M KHCIIOpPOJia), NMPHUTOTOBJICHUIO PAcTBOPOB C ONpeAeiaEHHON MaccoBOM JoJieit
pacTBOPEHHOTO BELIECTBAa, IUIAHMPOBATb W MPOBOAUTH XMMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO PAcCTBOPOB WIEJOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METUJIOPAHXK U JPYTHE).

K koHiy oOyueHus B 9 Kjacce npeiMeTHBIE pe3ysbTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX MOHSITHI: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJICHTHOCTH,
AIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKasl pEeakiusl, XUMH4YECcKas CBA3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIA 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
DIIEKTPOJIUTUYECKAs] JMCCOIUAINS, DPEAaKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBbIE peaKLIiU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTEh, BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAHOBICHHE, aJUIOTPONHs, aM(OTEPHOCTH,
XUMHUYECKasi CBs3b (KOBaJE€HTHAas, HWOHHAs, MeETajUInyecKas), KpHUCTajlnyeckas peleTka,



KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKLuH, IPEAEIbHO IOIyCTUMAas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TU NOHATHUS IIPU
OINKCAaHHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBiICHHsS (DOpPMyN BEIIECTB M ypaBHEHHU
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOI0 COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COECIUHEHUH IO
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTraHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COCAMHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M 1E€MOHCTPUPOBATh €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh TadbmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHUS «TJlaBHas HoArpynna (A-rpymma)» U «1o0o4yHas
noarpynna (b-rpymma)y, maneie W OOJNBIINE TEPHOIBI, COOTHOCUTH O0O3HAUEHHSI, KOTOPHIE
UMEIOTCS B INEPUOAMYECKONW TaONUIEe, C YUCIOBBIMH XapaKTEpPUCTHMKAaMHU CTPOEHHUS aTOMOB
XUMHUUYECKHX JIEMEHTOB (COCTaB U 3aps]l A]1pa, 00I11ee YNCII0 3JEKTPOHOB U pacIpeieIeHHe UX 0
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUH B IpejAesax MajblX MEPUOJO0B U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HUX
aTOMOB;

KJIacCu(UIMPOBATh XUMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE PEaKIUU
(10 YMCITy U COCTAaBY yYaCTBYIOUIMX B PEAKLIMHU BELIECTB, 10 TEIJI0BOMY 3((DEKTy, 10 N3MEHEHHIO
CTENEHEW OKUCIEHUSI XUMHUYECKHUX AJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M crHeuu(pUYecKHe XMMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/Ias ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALINN KUCIIOT, IeJIouel U coJiel, MOIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklil HOHHOIOo OOMEeHa, YPaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PeaKIINid;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO Macchl BELIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHMs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOiroAaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCY0M M 1abopaTOPHBIM 00OpYyIOBaHUEM, a
TaKXe MpaBHjia OOpAIIEeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH I10 BBITOJHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHIO Ta3000pa3HbIX BEILECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);

MPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IUYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, MOAM]-, KapOoHat-, (ocdar-, cunmkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M HOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHNEe, CUCTEeMAaTU3aINI0, BBISIBICHNUE MPUUYNHHO-CIECTBEHHBIX CBS3€H — A M3ydeHUs
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAY4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).
TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC



Ne |HanmeHnoBaHue pa3aenoB U KonuuecTBo uyacos DnexTpoHHBIE (ITUPPOB
n/m TEM IIPOrpaMMBbI Beero Kontponshsie || IlpakTudeckne o0Opa3oBaTeNbHbIE PECY]
paboThl paboThI

Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS

1.1 || Xumust — BakHast 00J1aCTh 5 2 bubnunorexa LIOK
€CTECTBO3HAHMUS U https://m.edsoo.ru/7f41¢
MPaKTUYECKOMN
NeSITeIbHOCTH YeJIOBEKa

1.2||BemecTBa 1 XMMUYECKHUE 15 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41¢

‘I/ITOFO 0 pazzaeny H 20 H

‘Pa3)1e.11 2. BaxxHeiilme npecTaBUTe/ M HEOPraHNYECKUX BellleCTB

2.1||Bo3nyx. Kucnopon. 6 bu6nmorexa [IOK
[Tonsitue 06 okcumax https://m.edsoo.ru/7f41¢
2.2|Bonopoa.Ilonsitue o 8 1 bubnmnoreka LHOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41¢
2.3||Boga. PactBopsl. [lonsatue 5 1 1 bu6nmorexa [IOK
00 OCHOBaHUSIX https://m.edsoo.ru/7f41¢
2.4 ||OcHOBHBIE KJIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41¢
COETUHEHUN
Wroro no pazneny H 30 H
Paspnen 3. llepunonnueckuii 3axkon n [lepuoguyeckas cucrema xumuiecknx 3j1ementos /1. U.
MenneneeBa. CTpoeHne aToMOB. XUMH4YecKas CBsA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PeaKIy
3.1||{IIepnonnyeckuii 3aK0H U 7 bubmuoreka [JOK
[lepuoanueckas cucrema https://m.edsoo.ru/7f41¢
XUMHYECKHX dNIeMeHTOB /].
N. MenneneeBa. Ctpoenue
aToMa
3.2|[Xumuueckas CBI3b. 8 1 bu6nuorexa [IOK
OKHCIUTENBHO- https://m.edsoo.ru/7f41¢
BOCCTaHOBUTEJIbHbBIE
peakuu
Uroro no pazneny 15 bu6muoreka [IOK
https://m.edsoo.ru/7f41¢
PesepBHOE Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
9 KUIACC
No Haumenosanue KonnuectBo yacoB OnekTpoHHbIE (IU(PPOBLIE)
/I pa3enoB U TeM Beero |[Kontponshsre|[[Ipaxtideckue o0pa3oBaTenbHbIE PECYPCHI
[pOrpaMMel paboTHI paboTHI
‘Pa?.zlen 1. BemecTBO 1 XUMHYeCKHE PeaKIUH
1.1|[ToBTOpeHME 1 5 1 bubnuotexa [JOK
yriryOJaeHue 3HaHUH https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

HanmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

n/a

KomanuectBo yacos

Bcero

KonTtposbHbIe
paboThl

[IpakTueckue
paboThl

OnexTpoHHbIe (LIM(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

OCHOBHBIX Pa3JIeIOB
Kypca 8 kiacca

1.2{|OcHOBHEIE
3aKOHOMEPHOCTHU

XHUMHUYCCKUX pCaKHI/Iﬁ

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

1.3 ||9nexkTponutnyeckas
JUCCOLIMAIHS.
XUMUYECKHE peakliuy B

pacTBopax

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 pa3zeiy

17

|

‘Paaz[en 2. HemeTaJjibl 1 UX COeIMHEHUSA

2.1]|06mmas
XapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
VIIA-rpynmsl.

T"anorensl

4

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

2.2]|06mas
XapaKTepUCTHKA
XMMHYECKHX JIEMEHTOB
VIA-rpynnel. Cepa u eé

COCIUHCHUA

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

2.3||O6mas
XapaKTEepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VA-rpynmsl. A3or,
dochop n ux
COETUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4||O6mas
XapaKTEPUCTUKA
XUMUYECKUX DJIEMEHTOB
IVA-rpynmnsl. Yrinepon
U KPEMHUU U UX

COCIUHECHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7t41a636

‘I/ITOFO 0 pa3zeiry

|

25

|

‘Pa:men 3. Mera/uibl M MX COeAMHEHUS

3.1||O0wmwue cBoiicTBa

METAaJIJIOB

4

bu6nuorexa [IOK
https://m.edsoo.ru/7t41a636

3.2||Baxxseiiime MeTajuibl U

nX COCANMHCHUA

16

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 pa3zeiny

|

20

|

|

‘Pa:men 4. XuMus ¥ OKPYXa0IIAs cpeaa

|

4.1|BemecTBa u
MaTepI/Ia.HBI B JKU3HHU

YECJI0BCKAa

3

but6mmoreka [IOK
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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne Haumenosanue ‘ KonuuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIC)
n/m pas3aesoB u TeM Beero |[Kontponbhbre|[[Ipaktnueckue o0Opa3oBaTeNbHbIE PECYPCHI
HpOrpaMMbl padoThI padoThI
‘I/ITOFO 0 pa3aeny H H ‘
PeszepBHoe Bpemst bubmmoreka [JOK
https://m.edsoo.ru/7t41a636
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10
I[MTPOT'PAMME
MNOYPOUYHOE INIJTAHUPOBAHHUE
8 KVIACC
Ne Tema ypoxka KommuecTBo yacos ‘ [Hara DJNEeKTPOHHBIE U(PPOBE
n/n Beero|Kontponbhste|[Ipaktuueckue][13Y1€H1A | 00pasoBaTenbHbie pecyp
paboThl paboThI
1 |[Ipeamer xumuu. Posnb 1 bubnunoreka LIOK
XUMHUU B KU3HH https://m.edsoo.ru/ff0d21
yesoBeka. Tena n
BelIeCTBa
2 ||[Toustue o MeTomax 1 bub6nunorexa LIOK
MMO3HAHUS B XUMHU https://m.edsoo.ru/ff0d22
3 |[Ipaktuueckas padota No 1 bubmmoreka [JOK
1 «ITpaBuna paGoThI B https://m.edsoo.ru/ff0d23
1abopaToOpUn U MPUEMBI
oOpariieHus ¢
1a00paTOpPHBIM
000pyIOBaHUEM
4 |YucTele BelIecTBa B 1 bubnmorexa LIOK
cmecu. CriocoObl https://m.edsoo.ru/ff0d26
pas3aeneHus cMecen
5 |[Ipaktuueckas padota No 1 bubnuoteka [JOK
2 «Pa3penenne cMmeceit https://m.edsoo.ru/ff0d28
(Ha mpUMepe OUUCTKHU
MTOBapEHHOM COJH)»
6 ||ATOMBI U MOJIEKYJIBI 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d2a
7 |[Xumuueckue 3J1eMeHTHI. 1 but6mmoreka [IOK
3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2b
XUMHYECKHX JJIEMEHTOB
8 |[IIpocTeie u crnoxHbIE 1 bubnmorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a
9 ||ATOMHO-MOJEKYISIPHOE 1 bubnuotexa [JOK
y4eHHE https://m.edsoo.ru/ff0d2d
10 ||3axoH moCTOSHCTBA 1 bubnunorexa LIOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2e
Xumuueckas hopmya.
BanentHocTs aToMOB
XUMHYECKHUX IJIEMEHTOB



https://m.edsoo.ru/7f41a636
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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Ne Tema ypoxka KonmnuectBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBE

n/n Beero|Kontponbhste|[Ipaxtuueckue][13Y1€H1A | 00pasoBaTenbHbIe pecyp

paboThl paboThl

11 ||OTHOCHTENBHAS aTOMHAs 1 but6mmoreka [IOK
Macca. OTHOCHUTENbHAs https://m.edsoo.ru/ff0d32
MOJIEKYJISIpHasi Macca

12 |[MaccoBas 107s 1 bubnunorexa LIOK
XUMHUYECKOTO JICMEHTA B https://m.edsoo.ru/ff0d35
COCTUHEHUUT

13 ||[KommuecTBO BEIICCTBA. 1 bubnunoreka LIOK
Mounb. MonsipHas macca https://m.edsoo.ru/ff0d52

14 ||®uznueckue u 1 but6mmoreka [IOK
XUMHUYECKUE SBJICHHUS. https://m.edsoo.ru/ff0d37
XuMudeckasi peakuus

15 |[ITpu3Haku u ycinoBus 1 bu6nuoreka [JOK
MIPOTEKAHUS XUMHUECKUX https://m.edsoo.ru/ff0d3a
peakiuii

16 ||3akon coxpanenus Maccol | 1 bubnuorexa [JOK
BewecTs. XUMUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHCHHUS

17 |Beramcienus konudecTna, || 1 bubmnoreka IIOK
MAacchl BEIIECTBA 110 https://m.edsoo.ru/ff0d57
YPaBHCHHUSIM XUMHYECKHIX
peaxkuu

18 ||[Knaccuduxanus 1 bubnuoreka [JOK
XUMHYECKUX PEaKIHi https://m.edsoo.ru/ff0d3f
(coemuHeHus,
pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa)

19 |M. B. JloMmoHOCOB — 1 bu6anoreka LIOK
YUEHBIN-IHIUKIIONEIUCT. https://m.edsoo.ru/ff0d40
O60061eHue 1
CUCTeMaTH3aIusl 3HAaHUH

20 ||[KonTponpHas padota Nel 1 1 bubmuoreka [JOK
o Teme «BemiecTBa u https://m.edsoo.ru/ff0d42
XUMHUYECKHUE PEAKITHI

21 |[Bo3gyx — cMech ra3os. 1 bu6muoreka [IOK
CocraB Bo3yxa. https://m.edsoo.ru/ff0d44
Kucnopon — snemeHT u
npocrtoe BemecTo. O30H

22 || ®usnueckue u 1 bubnunorexa LIOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d46
KHCIopo/a (peakiuu
OKHUCJIEHUS1, TOPEHUE).

ITonsarme 00 okcumax

23 ||Crioco0sI mosTyueHust 1 bubnmoreka [JOK

KHCJIOPOJIa B https://m.edsoo.ru/ff0d49

nabopaTopuu U



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
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

Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBE
n/n Beero|Kontponbhste|[Ipaxtuueckue][13Y1€H1A | 00pasoBaTenbHbIe pecyp
paboThl paboThl
MIPOMBIIIJICHHOCTH.
IIpumeHeHune kucnopoaa
24 | TeroBoii a3 dext 1 bubnuotexa [JOK
XUMHAYECKOH peaKIm, https://m.edsoo.ru/ff0d47
MIOHSTHE O
TEPMOXUMHUYECKOM
YpaBHEHUHU, IK30- U
SHIOTEPMHUYECKIX
peaKuusax
25 |[ToruBo (HedTh, yronb u | 1 bubnunorexa [JOK
MeTaH). 3arpsi3HeHHne https://m.edsoo.ru/ff0d4c
BO3/IyXa, CIIOCOOBI €r0
MPEIOTBPALLICHHS
26 |IIpakTuueckas padbota Ne 1 1 bu6mmoteka [JOK
3 o reme «llonydyenue u https://m.edsoo.ru/ff0d4a
coOMpaHHe KUCIOPO/a,
W3Y4YEHHE €ro CBOMCTBY
27 |[Bomopon — 31€MeHT U 1 bu6mmoteka [JOK
MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4d
Haxoxnenue B mpupone
28 || ®usnueckue u 1 bu6anoreka LIOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/ff0d4d
Bojopoxa. [Ipumenenue
BO/IOpO/Ia
29 |[ToHsATHE O KUCIIOTaX U 1 bubnunorexa LIOK
COJISAX https://m.edsoo.ru/ff0d50
30 ||Crioco6sI oTydeHust 1 bubnuotexa [JOK
BOZIOPOJIa B TaOOpaTopuu https://m.edsoo.ru/ff0d4d
31 |[IIpakTruueckas pabora Ne 1 1 bubmuoreka [JOK
4 no teme «llomyuenue u https://m.edsoo.ru/ff0d4f:
coOupaHue Boaopoa,
W3YyYEHHUE ETO CBOMCTB)
32 [MonsipHblii 00BEM ra30B. 1 bu6muoreka [IOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d54
33 ||Beraucienust o0nEma, 1 bubnuotexa [JOK
KOJIMYECTBA BEIIECTBA https://m.edsoo.ru/ff0d55
rasa Io ero H3BECTHOMY
KOJINYECTBY BEIIECTBA
Wi 00bEMY
34 ||Berurcinenus 00bEMOB 1 bubnunorexa LIOK
ra3oB I10 ypaBHEHUIO https://m.edsoo.ru/ff0dS57

pEeakIi Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIIEHNH ra30B



https://m.edsoo.ru/ff0d4790
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
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBE
n/n Beero|Kontponbhste|[Ipaxtuueckue][13Y1€H1A | 00pasoBaTenbHbIe pecyp
paboThl paboThI

35 ||Puznueckue u 1 but6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJbI

36 ||CocTaB OCHOBaHUH. 1 bubnnorexa [{OK
[TonsiTue 06 MHIUKATOpax https://m.edsoo.ru/ff0d59

37 ||Boma kak paCTBOPHUTENb. 1 bubnuotexa [JOK
Hacwimennsie u https://m.edsoo.ru/ff0d5b
HEHACBIIICHHbIE
pacTtBOpbl. MaccoBast
JIOJISl BEIIECTBA B
pacTBope

38 |[IpakTtuueckas padota No 1 1 bubmmoreka [JOK
5 o Teme https://m.edsoo.ru/ff0d5e
«IIpuroroBiieHue
pacTBOPOB ¢
OnpeAcIEHHON MacCOBOM
J0JIei pacTBOPEHHOTO
BEIICCTBA»

39 |[KonTtposbHas padota Ne2 1 1 bubmmoreka [JOK
o Teme «Kucmopo. https://m.edsoo.ru/ff0d63
Bonopoa. Boga»

40 ||Okcuasl: cocTas, 1 bubnmnorexa [JOK
KJIacCupUKaLus, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

41 |ITomyuenue u 1 bubmmoreka [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d66
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

42 ||OcHoBaHMS: COCTaB, 1 bubmmoreka [JOK
Kiaccudukanus, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa

43 |[Tonyuyenue u 1 bubnmoreka [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d67
OCHOBaHHM

44 || KucmoTel: coCTaB, 1 bubnunorexa LIOK
Kiaccuukanmys, https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa

45 |[Tonyuyenue u 1 bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/ffOdfe
KHCIIOT

46 ||Conu (cpenHue): 1 bubmuorexa [{OK
HOMEHKJIaTypa, CIIOCOObI https://m.edsoo.ru/00ad9-

HOJIy‘-IeHI/ISI, XUMHUNYCCKHUC
CBOICTBa



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
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

Ne Tema ypoxka KonmnuectBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBE

n/n Beero|Kontponbhste|[Ipaxtuueckue][13Y1€H1A | 00pasoBaTenbHbIe pecyp

paboThl paboThl

47 |[IpakTrueckas padota No 1 1 bubnuorexa [JOK
6. Pemenue https://m.edsoo.ru/00adol
AKCIIEPUMEHTAIbHBIX
3a]1a4 110 TEME
«OCHOBHBIE KJIACChI
HEOPTaHUYECKUX
COCTUHEHUN )

48 |['eneTnueckas CBSI3b 1 but6mmoreka [IOK
MEXy KJlaccaMu https://m.edsoo.ru/00ad9:
HEOPraHUYECKUX
COEAMHEHHI

49 ||O600meHue u 1 bubmuorexa [JOK
CHUCTEMaTHU3aIis 3HAHUM https://m.edsoo.ru/00ad9«

50 |[KonTponbhas pabora Ne3 1 1 bubmuotexa [IOK
1o Teme "OCHOBHbIE https://m.edsoo.ru/00ad9«
KJIACChI HEOPTaHUYECKUX
coenuHeHun"

51 ||[IepBbie MONMBITKH 1 bubnmnoreka [JOK
Kiaccu(ukanum https://m.edsoo.ru/00ad91
XUMHUYECKHUX 3JIEMEHTOB.

[TonsTHE 0 rpynmax
CXOHBIX 2JIEMEHTOB

52 |Ilepuonnyeckuii 3aK0H U 1 bubmuoreka [JOK
[lepuonnueckas cucrema https://m.edsoo.ru/00ada:
XUMHYECKHUX 3JIEMEHTOB
J1. 1. MenaeneeBa

53 |[Iepuonpl, rpymnmsl, 1 bubnuoreka [JOK
MOATPYIIIBI https://m.edsoo.ru/00ada:

54 ||CtpoeHue aTOMOB. 1 bubnuoteka [JOK
CocraB aTOMHBIX fA]11€p. https://m.edsoo.ru/00ada:
N3oTomnsl

55 ||Ctpoenue 351eKTpOHHBIX 1 bubnmnoreka [JOK
0007109€K aTOMOB https://m.edsoo.ru/00adac
3JIEMEHTOB
[Tepuonuueckoit cuCTEMBI
J1. 1. MenaeneeBa

56 | Xapakrepuctuka 1 bubnmorexa [JOK
XUMHUYECKOTO dJIeMEHTa https://m.edsoo.ru/00adat
10 €r0 MOJIOKEHUIO B
[Iepnonnueckoii cucreme
J1. 1. MenaeneeBa

57 ||3nauenue 1 bubmuoreka [{OK

[Tepuonuueckoro 3akoHa
JUTSL pa3BUTHUS HAYKU U
npaktuku. J[. U.

https://m.edsoo.ru/00ada‘



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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
https://m.edsoo.ru/00ada96e

Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBE
n/n Beero|Kontponbhste|[Ipaxtuueckue][13Y1€H1A | 00pasoBaTenbHbIe pecyp
paboThl paboThl
MenpeneeB — y4€HbIH,
MeJaror U TpaXkIaHuH

58 ||[QnekTpoorpuniatenbHOCT|| 1 bubnuotexa [JOK
aTOMOB XMMHYECKUX https://m.edsoo.ru/00ada:
AJIEMEHTOB

59 ||MonHas xuMudecKas 1 but6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adac

60 |KoBanenTtHas nonsipHas 1 bubnmoreka [JOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/00ada:

61 |KoBanentHas nenonsipuasi| 1 bubmmoreka [JOK
XUMHUYECKast CBSA3b https://m.edsoo.ru/00ada:

62 ||CTerneHb OKUCICHUS 1 bubnuoreka [{OK

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

63 ||OxucnuTenpHO- 1 bubnnorexa [JOK
BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/00adb
peakuu

64 ||Oxucnutenu u 1 bubnuoreka [{OK
BOCCTAHOBUTEIIH https://m.edsoo.ru/00adb!

65 |[KonTtposbHas padota Ned 1 1 bubmmoreka [JOK
1o TeMe «CTpoeHue https://m.edsoo.ru/00adb:
aToMa. XUMHUYECKast
CBSI3b»

66 |Pe3epBHBII ypOK. 1 bubnmnorexa [JOK
O06001mmenue u https://m.edsoo.ru/00adb:
CUCTeMaTH3aIusl 3HAaHUH

67 ||Pe3epBHBII ypOK. 1 bubnmnorexa [JOK
O600mmenue u https://m.edsoo.ru/00ad9«
CUCTEeMaTH3aIvsl 3HAaHUH

68 ||Pe3epBHBII yPOK. 1 bubnuotexa [JOK
O06o0uenue n https://m.edsoo.ru/ff0d61
cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO 68 4 4

YACOB I10 [TPOTPAMME

9 KJIACC

No Tema ypoxka KonnuecTBo yacos ‘ Hara DNeKTpOHHBIE TU(POBHIE

/T Beero|[Koutpomsasre|[IpaxTrueckue| 43y ICHHA o0Opa3oBaTeNibHbIE PECYPCE

paboThI paboThI

1 |[Iepnonnueckuit 1 bubnmoreka [JOK
3aKOH. https://m.edsoo.ru/00adb59e
[Tepuonnueckas
CUCTeMa XUMHUYECKHIX
anemeHToB /[. U.

Menpeneena



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
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCE

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIECTB

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

Bunel xumnueckon
CBA3HU U THUIIBI
KPUCTAJITINYECKUX
pELIETOK

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

KonTponbnas padota
Nel o Teme
«IToBTOpEHUE 1
yriryOJaeHue 3HaHUH
OCHOBHBIX Pa3/1eJIOB
Kypca 8 Kiacca»

Knaccudukanms
XAMHYECKUX
peaxkLuii 1o
pa3TMIHBIM
MpU3HAKaM

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

[TonsiTHE O CKOpOCTH
XUMHYECKOM
peakuuu. [lonstue o
TOMOTEHHBIX U
reTEPOTreHHBIX
peakIusIxX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

Ilonsatue o
XUMHYECKOM
paBHOBECHH.
@DaKTOpBbI, BIUSIOLINE
Ha CKOPOCTh
XUMHYECKON
peaKuuu u
MIOJIOKEHHE
XUMHUYECKOTO
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIHHEBIE
peaKIn

bu6mmorexa [IOK
https://m.edsoo.ru/00adcade

10

Teopust
JJEKTPOJIUTUYECKON
JUCCOLUALNH.

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

n/a

Tema ypoxka

KonnuectBo

qaCcoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCE

CuibHEbIE U ci1a0ble
ANEKTPOJIUTHI

11

HNonHble ypaBHEHUS
peakuuii

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

12

XMMHYECKHC
CBOMCTBA KUCJIOT U
OCHOBaHUI1 B CBETE
npeACTaBICHUN 00
3JIEKTPOJIUTHYECKON
JIMCCOLAIIAN

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

13

XUMHYECKHE
CBOICTBA COJICH B
CBETE
IIpeicTaBIeHU 00
AJIEKTPOJIUTAYECKOM
JIACCOITHAIAN

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

14

Ilonsarue o
TUAPOJIN3E COJIEH

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

15

O06006111eHE U
CUCTEMATHU3ALUSL
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

16

[IpakTnueckas
pabota No 1.
«Pemenne
AKCIEPUMEHTAIbHBIX
3aa4»

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

17

KonTponbnas padota
No2 o teme
«INEKTPOTUTHYECKAS
JIUCCOIUAITHSI.
XUMUYECKUE
peaxiuu B
pacTBopax»

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

18

OOmras
XapaKTepPUCTUKA
rajoreHoB.
XnMuyeckme
CBOMCTBA Ha
MpUMeEpe XJIopa

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPO.
ConsgHas KUCI0Ta,
XUMHUYCCKUC
CBOICTBA,
MOJTy4YEHHUE,

IIPUMEHEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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
https://m.edsoo.ru/00ade104

/1

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCE

20

[IpakTuueckas
pabota Ne 2 1o Teme
«Tonyuenne
COJISTHOM KHMCJIOTBHI,
HU3Yy4YECHHE €€
CBOWCTB»

1

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpPaBHEHUSAM
XHUMHYECKHUX
peakuii, €Clivd OJUH
W3 peareHTOB JaH B
H30BITKE

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

22

Oo6mas
XapaKTEPUCTHKA
3neMeHToB VIA-

IPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AJITTOTPOIIHBIC
MOU(DHUKAIIH CEPBI.
Haxoxnenue cepsl u
€€ COCIMHECHUH B
MIPUPO/JIE.
XUMUYECKUE
CBOMCTBA CEpBI

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHHUE,
¢dusnyeckue u
XUMHAYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxcubl cepsl.
CepHas KucIoTa,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUe
peaKIuy, JIekKaIIe B
OCHOBE
MIPOMBIIIICHHOTO
crioco0a MoyryuyeHust
CEpPHOM KHUCIIOTBHI.
XUMHUYECKOE
3arpsi3HEHUE
OKpY’Karolllen cpeibl
COEIMHEHMSIMU CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27

Brruncnenune
MacCOBOU 10U

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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

n/a

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCE

BBIX0J1a TIPOJIYKTA
peakiuu

28

O6mas
XapaKTEePUCTHKA
3J1eMeHTOB VA-
rpynmnsl. A3o0T,
pacrpocTpaHeHHe B
MIPUPO/IE,
(dbuzuveckue u
XUMHYECKHE
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6d

29

AMMUak, ero
¢busnveckue u
XUMHUYECKHE
CBOMCTBA, IOJIyYCHHUE
U IPUMEHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

30

[Ipaktryeckas
pabota Ne 3 o Teme
«Tonyuenne
aMMUaKa, U3y4eHHE
€ro CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

31

A3oTHag KHCI0Ta, €€
¢duznyeckue u
XUMHUYECKHE
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE
MUHEPaTbHBIX
yoOpeHuit.
XUMUYECKOE
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COEIMHEHUSIMU a30Ta

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcun
docdopa (V) u
dbocdopHas Kucnora,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, OJIyYCHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
docdatoB B kauecTBe
MHHEPAIBbHBIX
yIoOpeHuit.
3arpsi3HEHue

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20



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

Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponsusie|[Ipaktuaeckue|H3Y1CHHA o0pa3oBaTelibHbIE PECYPCE
paboThI paboThI
MIPUPOJHON Cpeibl
dbocharamu
35 ||Yraepon, 1 bu6mmoreka [IOK

pacrpocTpaHeHHE B
npupoze,
¢busnveckue u
XHMHYECKHE
CBOMCTBA

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

36

Oxkcubl yriaepoja,
X QU3HYECKUE U
XUMHYCCKHE
CBONCTBA.
DKOJIOTHYECKHUE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

VYroapHasa KUCiIoTa U
e€ coyn

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas
pabota Ne 4 o Teme
"Ilonyuenue
YTJIEKHUCIIOTO Ta3a.
KauecTBeHHas
peakmus Ha
kapOoHaT-uoH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

39

[TepBonavasibHBIE
ITOHSATHUS 00
OpraHUYECKUX
BEIIECTBAX KaK O
COCIMHEHUAX

yriaepoza

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COETMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

41

[TpakTuueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxxneimue
HEMETaJlJIBI ¥ UX
COCTUHECHU

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbhas pabota
Ne3 o TeMme
«Baxuenmnue

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0e18



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

n/a

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

[ara
W3YYCHHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCE

HEMCTAJJIbI U UX
COCOUHCHUA»

43

O6mas
XapaKTEPUCTUKA
XHUMHYSCKHX
3JIEMEHTOB —
METAaJJIOB.
Merannnueckas
CBS3b U
MeTaJUTHYeCKas
KpUCTaUTMYEeCKast
peLIETKa.
dusznueckue
CBOMCTBa METAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

44

XUMUYECKUE
CBOICTBa METAJJIOB.
DNEeKTPOXUMHUYECKUN
Al HApsHKEHU N
METaJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

45

OO0m1ue crmoco0bl
MOJTy4YEHUs
MeTaioB. CIUIaBEL.
Breraucnenus 1o
YpaBHEHUSIM
XHUMHYECKHX
peaKkuuii, €ciii OJUH
W3 peareHTOB
COJICPKUT MPUMECH

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

46

[TonsiTHe 0 KOppO3UN
METaJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

47

[I{enouHbIe METAIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

48

OKcuasl 1
THJIPOKCHJIBI HATPHS
U Kaus

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

49

Ilenouno3eMenbHbIE
MeTaJlIbl — KaJIbITHH
1 MarHum

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

50

Baxxueiinime
COE€IUHEHUS KaJILIIU

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

51

O0600111eHE U
CUCTEMATH3ALIS
3HAHUH



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

Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponsusie|[Ipaktuaeckue|H3Y1CHHA o0pa3oBaTelibHbIE PECYPCE
paboThI paboThI
52 |PKécTtkocTh BOABI U 1 bu6mmoreka [IOK
CIOCOOBI e https://m.edsoo.ru/00ae1886
yCTpaHEHUS
53 |[IpakTuueckas 1 bubnmoreka [JOK
pabota Ne 6 1o Teme https://m.edsoo.ru/00aelae8
"XKécTKkoCTh BOIBI U
METO/JIbI €€
ycTpaHeHus"
54 ||AntoMuHMiA 1 bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 ||AmdoTepHbBIC 1 bubnunoreka [JOK
CBOWCTBA OKCHA U https://m.edsoo.ru/00aelc64
THIPOKCHIA
56 || XKeneszo 1 bubmuorexa [JOK
https://m.edsoo.ru/00ac1d86
57 ||Oxcumpl, 1 bu6mmoreka [IOK
THIIPOKCHUIBI M COIIH https://m.edsoo.ru/00ae35¢e6
xenesa (I1) u xxenesa
(I1I)
58 (|O606menue n 1
CUCTeMAaTH3aIIHs
3HAHUU
59 |[IpakTuueckas 1 bubnuotexa [JOK
pabota Ne 7. https://m.edsoo.ru/00ae3de8
Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«BaxHnenmmue
METaJITBI U UX
COETUHEHUS
60 |Beraucienus mo 1 bubnuoteka [JOK

ypaBHEHUSIM
XUMHYECKAX
peakiuii, eciiu O1H
W3 peareHTOoB JaH B
HU30BITKE TN
COICPKUT MPUMECH.
Breraucnenus
MacCOBOM JOJIH
BBIX0/1a MTPOJIYKTa
peakiu

https://m.edsoo.ru/00ae1750

61

O0600mIeHne 1
cucreMaTruni3anuia
3HaHUHU



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Ne
n/a

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
W3yYCHUS

DNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCE

62
Ned o Teme

«Baxnenmue
METaJUIbI U UX
COEIMHEHUS

KonTponbnas pabora

1

63 ||BemecrBa u
Marepuaibl B
OBCEIHEBHOMU

KH3HHU 4YCJIOBCKaA

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

64 | XumMuueckoe

3arpsi3HCHUE

OKpY’KaroIen cpebl

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

65 ||Ponp xumuu B
pereHnn
HKOJIOTMYECKUX

pooem

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

66
O06001enue u
CHCTEMATHU3aLIH
3HaHUH

Pe3epBHbIil ypok.

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0dOa

67
O06o06meHue u
CHCTEMAaTH3aIUs
3HAHUU

Pe3epBHbIit ypoK.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

68
O6001menue u
CHCTEMATHU3aIIH
3HAaHUH

PesepBHBIii YPOK.

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

YACOB I10
I[TPOT'PAMME

OBILIEE KOJIMYECTBO

68

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2



