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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI COCTAaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE (eaepaabHOU
paboueil mporpaMMbl BOCOUTAHUS U € Y4ETOM KOHIICTIUHU IPEnoJaBaHus y4eOHOTro Mmpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[Tporpamma no xumMuu Aa€T NpeCTaBICHUE O 1eIIsX, 001Iel cTpaTeruu 00y4eHusl, BOCIIUTAHUS U
pa3BUTHs OOyYaloOUIMXCA CpeICTBAaMU Y4eOHOTO IMpeAMEeTa, YCTaHABIMBAET o00s3aTeabHOe
IPEIMETHOE  COJAEp)KaHME, IPENyCMATPUBAET  paclpeieseHue €ero Mo  Kjiaccam |
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XMMHHU, OIPEEISIET KOJINYECTBEHHbBIE
Y KQUeCTBEHHbBIE XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHIYEMYIO I10CJIeIOBATEILHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX OCOOECHHOCTEN 00YUaIOINXCsl, OMPEessieT BO3SMOKHOCTH MPEIMETa sl pean3aluu
TpeOOBaHUIl K pe3y/ibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM INpPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XHMHUU CIY)KUT OCHOBOH it (pOPMHUPOBaHUS MHUPOBO33PEHHUSI OOYUaIOMIEroCcs, €ro
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOMYMBOIO pPa3BUTUSL UEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.
N3yuenune xumunu:

CIOCOOCTBYET peanu3allii BO3MOXKHOCTEH i camMopa3BUTHS U (OPMUPOBAHUS KYIBTYpPbI
JUYHOCTH, €€ 001el u (PyHKIIMOHATBFHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHUE MBILIUIEHUS U TBOPYECKHUX CIOCOOHOCTEH o0O0ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B TIOBCEIHEBHOM JKU3HH, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMMT CO CHEeIM(PUKON HAYYHOI'O MBILIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsfa Ha
€AMHCTBO TPUPOJLI M YEIOBEKa, SIBISIETCSA OTBETCTBEHHBIM JTalmoM B (QOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

croco6cTByeT (POPMUPOBAHHMIO LIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOIMYECKOE 00pa30oBaHUE 00Y4arOIINUXCS.
JlaHHbIe HanpaBiieHUs B 00y4eHUH XMMUHU 00€CIIeUnBaIOTCs CIIELMPUKON coep)kaHus yueOHOTro
npeaMeTa, KOTOPBIN SBJsieTcs MeJarornyecky aJdanTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKu
XUMHH Ha OTPEIEIEHHOM dTane e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO oOOIIero oOpa3oBaHMs OPHUEHTHPOBAH Ha OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUU, OCHOB HEOPTraHHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHUYECKON XUMHH.

CrtpykTypa cofepxaHusi IporpaMMBbl 110 XUMHH c(pOpMHpPOBaHA HA OCHOBE CUCTEMHOI'O MOJIX0/1a
K e€ n3yuenuro. CozepikaHue CKJIaJbIBA€TCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl M0 MPUHIUITY MOCIEAOBATEIIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MpEeJICTaBICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— Mpe/ICTaBIEHUI 00 EKTPOIUTHYECKOM TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPHYECKH IOIYYCHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITTOTHSSA
(byHKINU OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U NIOJYyYCHHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMmsl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHMIO MPEICTABIECHUS O XUMUYECKON
COCTaBJISIOLIECH HAYyYHOW KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW NIPUPOJbI, LEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HAaHUA B HayKe. V3yueHne XuMuu MPOUCXOUT C
IPUBJICUCHUEM 3HAaHUHA M3 paHee M3Y4YEHHBIX Y4YeOHbIX NpeaMeToB: «OKpyxXaroluid Mup»,
«buonorus. 5-7 knaccel» u «Pu3mnka. 7 Kiaace.

[Ipy u3yyeHHH XMMHUU TPOUCXOTUT (POpPMUpPOBAHHE 3HAHWUN OCHOB XMMHYECKOH HAayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXHEHIIMX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YUYEHUHU BEUIECTB U XUMUYECKHUX PEAKIHil, B
(GOopMHpOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M HX MPUMEHEHMH B Yy4yeOHO-
[IO3HABATEJILHOM U yuyeOHO-MCCIIE0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Tpu n3y4eHnn XMMHUH Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs Ba)KHOE 3HAYCHUE TPHOOpENN
TaKHE LEJIH, KaK:

— (opMHUpOBaHME HHTEIUIEKTYaJIbHO pa3BUTONW JIMYHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY IPUHATUIO pELIEHUH, CIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBlIeHHOCTh OOydYeHHsT Ha CcHCTeMaTH4Yeckoe MpuoOILIeHne OoOydaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JEATENBHOCTH, HAy4dyHbIM  METOAaM  IO3HaHUA,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— oOecrieyeHue yCIOBHUH, CHOCOOCTBYIOHUIMX HPUOOpPETEeHHIO OOydYaloIMMHUCS  ONBITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMA, KIIFOYEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue oO1Ie PYHKIIMOHATBHON U €CTECTBEHHO-HAyYHOU TPAaMOTHOCTH, B TOM UYHUCIIE
YMEHUH OOBSCHATH U OLICHMBATh SIBJICHMSI OKPYKAIOLEro MHpa, MCHOJb3ysl 3HAHUS U OIbIT,
NOJy4EeHHbIE NPU U3YyYECHUM XMMUH, NMPUMEHATh UX MPH pelIeHHH MpoOjeM B MOBCEIHEBHOM
JKU3HU U TPYJOBOU IEATEIBHOCTH;

— QopmupoBaHue y 00yYaromMXCs TyYMAHUCTUYECKHUX OTHOIICHUN, MOHUMAaHHsS LEHHOCTU
XUMHUYECKUX 3HaHUM JJi BBIPAOOTKM 3KOJOTHYECKH Ie]ecO00pa3HOro MOBEAECHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 3I0POBbS M OKpPYXKArOIIEH NPUPOIHON
Cpensbl;

— pa3BUTHE MOTHBAIMM K O0YYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CaMOBOCIIMTAaHHUIO Ha
OCHOBE yCBOEHUS O0IIeUYEeI0BEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpodus
U HaIlPaBJIEHHOCTH JaJIbHEHUIIEro 00yueHHs.



OOmiee 4uCIO YacoB, OTBEACHHBIX ISl M3YyYCHHS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COILEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XUMHA B CUCTEeME HaykK. Temna u
BelecTBa. Gusnyeckre cBOMCTBA BELECTB. ArperaTHoe cocTosiHue BemecTs. [lonstue o MmeTomax
no3HaHus B XuMHuH. YucTtele BenectBa 1 cMecH. CriocoObl pa3esieH st CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BeulecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI0 2JIEMEHTA B COEAMHEHUH.

KonuuectBo BeniectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIM4YECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COSTUHEHHI.

®uznyeckue M XMUMHUYECKHUE SIBJICHHS. XUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukanuss XUMHUECKUX PEeaKInit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBUiIaMH padOThl B JaOOpaToOpuu M MpUEMAMHU
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W OINUCAHUE (PUINICCKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nueckux (IJIaBJIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMs BOJAbI) U XUMHUYECKHUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE METHOM MTPOBOJIOKH, B3aUMOICHCTBUE MeJa C KUCIOTON) SIBJIEHUH, HAOII0IeHUE U
OIMCaHNE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peakluil (pa3yioKeHue caxapa, B3auMOJeiicTBIe
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanum,
B3anMoJieiicTBHE kene3a ¢ pacTBopoM coiu Meau (1), n3ydyenue cnoco6oB pasaeneHus cMeceit:
C TMIOMOIIBI0 MarHuTa, (QUIbTPOBAaHUE, BBIMAPUBAHUE, AUCTWULILUSA, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBAPEHHOM COJIM, HAONIOJCHWE U ONMCAHME PEe3yJIbTATOB IMPOBEICHUS
ONbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAaHEHUS MAacChl, CO3JAHME MOJEIEH MOJIEKYII
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoze, pu3sndeckue 1 XUMHUECKUe CBOMCTBA (peaKkMU TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMY4YeHHs KHUCIopoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — anaoTponHas MoAuduKanus
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXHMHUYECKHE YpaBHEHUS, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — anemeHT u npoctoe BeuiecTBo. Haxoxnenue Boioposaa B mpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI moyyeHus. Kucnors! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B BojJe. MaccoBasi [0Sl BELIECTBa B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoze. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcupnwl. Kitaccupukanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMii: MIETOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBaHuil. @U3MYECKHME M XUMHUYECKHE CBOWCTBA OCHOBaHWH. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usnueckre U XUMAYECKUE
cBoicTBa KUCNHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U Xxumudeckue cpoiictBa coineil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIydeHHUE, COOMpaHue,
pacno3HaBaHME M HM3yY€HUE CBOMICTB KUCIOpOJa, HAOIIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHZOB M ONHUCAHHE MX CBOICTB, MOJy4YeHHE, cOOMpaHHE, pacro3HaBaHUE WU
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom meau (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUS BELIECTB C Pa3IMYHOU pPaCTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jed pacTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUIaMHM (HaTpueM U KajibIeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE M3MEHEHHS OKPAaCcKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3anmoeiicTBus okcuaa meau (1) ¢ pactBopoM cepHOit KMCIOTHI, KUCIOT C METaJllIaMH, peakinuit
HEWUTpaIM3alnu, I10Jy4YeHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJJHOTO METaJlIa APYruM
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BaxHenmmue Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoagnyeckassi cucrema xumudeckux diemenros /. HU.
MennesieeBa. Ctpoenune aToMoB. XuMHU4YecKasi CBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie MOMBITKU KJIAaCCH(PUKAIIUN XUMUYECKUX JIeMeHTOB. [[oHsATHE O TpyIIax CXOMHBIX
AIIEMEHTOB (IIETIOYHBIE U MIEJI0YHO3eMeNbHbIE METAJLIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogndeckoil CHUCTEMBI
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonsl u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tomnbl. DnekTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
obosouek aromMoB TmepBeIXx 20 XxuMUYeckuxX odneMeHToB Ilepumommueckoit cucremsr . U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuonnueckoi
cucteme /1. 1. Menaeneera.



3aKOHOMEPHOCTH U3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoandeckoil CUCTEMbl XUMHUYECKUX HJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenens okucienusi. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiinu. [Ipoiiecchl OKuCIeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCHIA
IMHKa C pacTBOpPaMHU KHUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU U3YYCHUM XUMHH B 8 KJIaCCE€ OCYILECTBIISIETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX TOHITHH, TaK U MOHATUM, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ure ecTeCTBEeHHO-HAYYHbIE MOHATHUS: HAYYHbIN (PaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUIHOCTb, HAOIIOJACHHE, JKCIIEPUMEHT, MOJCIHUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H3O0TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BELIeCTBO, TeJI0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WUYCCKUE BEIUYHHBI, SIUHUIIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpalbl, TOpPHbIE MMOPOJBL, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoauueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalusi, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognyeckoit cucteMe u CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBs3M. THNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHUECKOU CBSI3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHUMHYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCcCaM HEOPraHMYECKUX COECIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3(PhEKTy, 110 M3MEHEHUIO CTETIEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, T[I0 Yy4YacTHIO Karajau3atopa). OJK30- H
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsITHE O TOMOTEHHBIX M TETePOTCHHBIX peaknusx. [loHarue o
karanuse. [lonarue o XuMuueckoM paBHOBeCUU. PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUUYECKOU
pEeaKLMK U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JJEKTPOHHBIA OajaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37IEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEANEKTPOoJauThl. KaTnoHsI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BUIAMH XUMHUUYECKOH CBsA3U. CTeneHb
nucconanui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJENIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoOLEcca JAUCCOLHALMU
KHCIIOT, IIeJI0Yel U cosiel (BO3MOKHO UCIIOJIb30BaHKE BUAEO MAaTEPHAIIOB), TPOBEECHUE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUS peakluii MOHHOro oOMeHa (0Opa3zoBaHUE OCalKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpEHME, peakUuu PA3JIoKEHUs, COCAUHEHUs), paclioO3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAadyeCTBEHHBIX pPEaKUWid Ha MOHbBI, pELICHUE
SKCHEPUMEHTAIbHBIX 3a7a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XUMHYEeCKUE CBOMCTBA Ha MpHUMepe XJjopa (B3auMMOJCIHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKkue M XUMUYeckue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mipe Kak MmpeacTaBuTeNs Kjlacca KUCJIOT U ceruduueckue). XUMHUUECKUEe PeaKIUH, JIeKallue
B OCHOBE IIPOMBIIIIIEHHOT'0 CITOCO0a OTy4yeHust cCepHOU KUCIOTHI. [IpuMeHeHne cepHOM KUCTOTHI.
Conu cepHOM KHCIIOTBI, KayecTBEHHas peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B NpUpoAc. XUMHUECKOE 3arpA3HEHNE OKPY/KAIOWIEH Cpellbl COEAUHEHUSAMH CEPbI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBpaIlEHuUS.

OO6mass xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpocTpaHeHHWe B MpuUpoje, (HU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3N4ecKue U XUMHUYECKUE
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peaknyss Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJIy4EHUE,
¢usmueckue M XUMHUYECKHE CBoOicTBa (0OIIMEe Kak MpeAcTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauecTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCTMHEHUSIMU a30Ta (KUCIOTHBIS
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JOKJIA, 3arps3HEHUE BO3/ayXa, MOYBBl U BOMOEMOB). Docdop, auIoTpomHbIE MOIU(HUKAIIIN
doctopa, pusznyeckue u xummuueckue cBoiictBa. Oxcuna ¢ocdopa (V) u pochopHas kucnoTta,
¢u3nueckue M XMMHYECKHE CBOWCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKHUCICHHS. YTIepo]], AFIOTPOIHbIE MOIU(DUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMuIeckue cBoictBa. Ayncopouus. KpyroBopot yriepona B mpupose.
Oxkcuppl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOIOrHYeCKUe MpoOaeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YroibHas KHCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M NpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOooHaT-uOHBL Vcnoap3oBanue kKapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIIEHHOCTH
U CeJIbCKOM XO3sIHCTBeE.

[lepBoHayanpHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeTaH, 3TaH, dTHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKA
YIJIIEBOIOPOAOB (YroJib, MPUPOIHBINA ra3, HePTh), MPOAYKTHI UX NepepaboTku (OEH3MH), UX POJb
B OBITY U TPOMBINUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: JKUpPaxX, OelKax,
yIJIEBOAAX — W MX POJHM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX U
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWCTBA, IOIYYEHHE M MPUMEHEHUE.
Coenunenus kpemMuusi B mnpupone. OOmme mnpencraBieHus o0 okcuge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIh30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTPOUTENbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHHUS CTPOUTEIBHBIX MaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPWA-WOHBI W HAOIIOJCHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu ceppl M €€ COCOMHEHUSMH (BO3MOXHO HCITOJIb30BaHHE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TIOJ JICUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha CyiIb(paT-uOH U HAOIIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MUEeCKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUI
(BO3MOYHO HCIIOJIb30BAaHKME BHIEOMATEpUANIOB), 00pa3iaMH a30THBIX U (POCHOPHBIX yrnoOpeHui,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocdaT-uoH U U3yUeHHE MTPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOXKHO HCIOJb30BaHUE
BUCOMATEPHAJIOB), H3YYCHHE MOJETCeH KpPUCTAJUIMYECKHX pEHIETOK anmasa, Tpadwura,
¢bysepeHa, 03HAKOMIJIEHHE € MPOLECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MTPOTUBOTa3a, MojlyueHue, coOupanue, pacrio3HaBaHUe v U3y4eHUEe CBOWCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX pPEaKknuid Ha KapOOHAT W CHIIMKAT-HOHBI |
U3ydeHHEe TPHU3HAKOB WX TMPOTEKaHWs, O3HAKOMJICHHE C TMPOAYKIHEH CHIMKAaTHOU
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANILHBIX 3a/1a4 M0 TeMe «BaxkHeire HeMeTalbl U UX
COCZIMHEHUS.

MeTasjibl M HX COeTMHEHHUsI



OO6111ast XxapakTepruCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX MOJIOXKEHHUS
B Ilepuonnueckoil cucreme xumudeckux diaeMeHToB . 1. MeHneneeBa U CTPOEHHsI aTOMOB.
Crpoenue MeramuioB. Meraminueckas CBs3b M METAUIMYECKAs] KPUCTALUTMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN psAJ HampspkeHUM MerauioB. (Du3nyeckne M XUMHUYECKHE CBOMCTBA
MeTaiyioB. O0mue crnocoObl moydeHus MetaioB. [IoHATHE 0 KOPPO3UM METaNIOB, OCHOBHbBIE
CHocoObl 3alMTHl WX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPATIOMUHUM, OpoH3a) M HX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHUE B npupoje. Ou3nueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[[{erouHO3€eMENbHBIE METAIIBI MATHUN U KalbLUi: NOJI0KeHHe B [lepuonnueckoit cucreme
xuMuueckux sneMeHToB Jl. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJCHUE B MPUPOJE.
dusuyeckrue U XUMHYECKUE CBOMCTBA MarHvsg M Kajablids. BakHeHIMe cOoeqUHEHHUS KaJbIIUS
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoil cucreme xumuueckux saemeHToB J[. U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcuasl u conu skenesa (ll) m xenmesa (ll), ux cocra, cBoiicTBa u
MOJIy4CHHE.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (DU3HMUECKUMHU CBOMCTBAMU, U3YUCHUE
PE3yJIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHKE BUAEOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi U HATPUsi C BOJOHM (BO3MOXHO UCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHWE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUS Keje3a B
KUCToposie  (BO3MOXKHO  HCIIOJNB30BAaHHE  BUACOMATEpUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbllHs, alFOMUHUA, IMHKA, *kene3a (l1) u sxenesa
(1), meau (1), HaOnrOIEHME W ONKMCAHKME MPOLIECCOB OKPANIMBAHKS IUTAMEHH MOHAMH HATpPHS,
KaJIUg ¥ KaJIbIUs (BO3MOXKHO HCIIOJB30BaHUE BUEOMATEPHUATIOB), UCCIEAOBaHNE aM(POTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTasuibl U UX COSUHEHUSD.

XuMus M OKpykaouas cpeaa

BemectBa u Marepuaibl B MMOBCETHEBHOW JKU3HU YelIOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpepl (MpeaenbHas 0MyCcTHMast KOHIIEHTPAIHs
BeniecTs, gainee — [1/1K). Pons Xxumuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITbI).

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H NMPHU U3YYEHHH XMMHHU B 9 Kilacce OCYIECTBISETCA
Yyepes UCTIONb30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U TIOHSITHA, SBIISIOIIIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOI111e eCTeCTBCHHO-HAYYHbBIC MOHATHUS: HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TCOPHSI, aHAITU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUIHOCTh, HAONIOACHHUE, OKCICPUMEHT, MOICIUPOBAHNUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBL.

dusnka: MaTepHsi, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJICKYJ1a, JJICKTPUYCCKHIA 3apsi, MPOBOJHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIETKA, CIUTaBbl, (PU3NUECKHUE BEIIMYNHBI, CTUHUIIBI
U3MEPCHHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIE MOPOJIBI, IOJIC3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJHBIC PECYPCHI
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IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI
JIndHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHus TIOCTUTAIOTCS
B X0JI¢ O0y4eHHUsI XUMHUU B €JUHCTBE Y4eOHOI 1 BOCIIUTATENIbHON 1€ATEIbHOCTH B COOTBETCTBUU
C TpaAUIIUOHHBIMU pOCCHfICKHMH COIMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU,
OPUHATHIMH B OOINECTBE NpPaBWIAMH M HOPMAaMHU IOBEICHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U COLUATH3AIUHN 00YJYarOIINXCS.
JIn4HOCTHBIE Pe3yibTaThl OTPAXKAIOT TOTOBHOCTh O0YYArOMIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
IIO3UTHUBHBIX HECHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIupPpCHUC OIbITa ACATCIbHOCTH Ha eé OCHOBE, B TOM
YKCJIEC B YACTH:
1) nIaTPHOTHYECKOT0 BOCTIUTAHUS:
[EHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJICIUO, INTOHHMMAaHHA 3HA4YCHUA XHUMHYECKOU HAayKH B JXHU3HHU COBPCMCHHOI'O 06mecma,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIuel o MmepeoBhIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIeCcTBa;
2) rpaskIaHCKOr0 BOCTIMTAHUS:
MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAaXx U IpaBUjIaxX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HON, y4eOHOUCCIIEeN0BATENbCKOM,
TBOPUYECKON M JPYruX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOMU
ACATCIIBHOCTH IIPHU BBIIIOJIHCHHUU y‘-Ie6HBIX, IIO3HaBaTCIIbHBIX 3aJa4, BBIIIOJJHCHUHN XHUMHYCCKUX
SKCIICPUMCHTOB, CO3JaHHUU y‘-Ie6HBIX IMPOCKTOB, CTPCMJICHUA K B3aMMOIIOHMMAHUIO U
B3aMMOIIOMOIIM B TMpoOLlecCe JTOM YyueOHOW [eATENbHOCTH, TOTOBHOCTH OILIEHHUBAaTh CBOE
MOBE/ICHUE U MTOCTYIKY CBOUX TOBAPHILEH C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEICTBHUM ITOCTYIIKOB;
3) HEHHOCTH HAYYHOT'0 MO3HAHMS
MHPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE U XUMHUYECKOW PEaKLHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONIME OCHOBY JJISi TOHUMAHUS CYIIHOCTH
Hay‘-IHOI‘/’I KapTUHBI MHpaA, MMPCACTABICHUA 00 OCHOBHBIX 3aKOHOMECPHOCTAX Pa3sBUTHUA IPUPOBI,
B3aUMOCBSI3SIX UEJIOBEKa C TPHUPOJHOM Cpeao, O poiau XHUMHH B TO3HAHUU DITHX
3aKOHOMEPHOCTEH;
MO3HABATE/IbHBIE MOTHBBI, HaINpaBlIEHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA IO XHUMHUH,
HEOOXOAUMBIE I OOBACHEHHS HAOJIIOJaeMbIX IIPOILIECCOB U SIBJICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;
WHTEpPEC K OOY4YEeHWI0O W TIO3HAHHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;
4) popMuUpPOBaHUSI KYJIbTYPbI 310POBbSI:
OCO3HAHUE HEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOHICHUS K CBOEMY 3J0POBBLIO, YCTAHOBKH Ha
3IOpPOBBIM  00pa3 JKU3HMU, OCO3HAHHWE IMIOCIEACTBHUI M HENPUSATHE BPEIHBIX MPUBBIYEK
(ynotpebneHus: ankoroisi, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTU COONIOACHHS TPaBUI
0€30MacHOCTH MPHU O0PALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KH3HHU;
5) TPy10BOT0 BOCIIMTAHMS
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MHTEPEC K MPAKTUYECKOMY U3y4EHHUIO MpodeccHil ¥ Tpyia pa3iuuyHOro poja, YBaKEHHUE K TPYy
U pe3yibTaTaM TPYIOBON NEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMS MPEIMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIM BBIOOp MHIUBUIYaJIbHOW TPAEGKTOPUU IPOJOIIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycHemHol mnpodecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJTAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;
6) IK0JIOrH4€eCKOr0 BOCIUTAHUS
9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHUE K MPUPOJIE KaK HCTOUHUKY KH3HU Ha 3eMiie, OCHOBE
e€ CyllecTBOBaHHUS, IMOHMMAaHUE IIEHHOCTH 3JI0pOBOTO U 0O€30MacHOr0 o0pa3a KU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe ¢ BEIIEeCTBAMH,
a TAK)K€ B CUTYyalUAX, YTPOKAIOIINX 3J0POBbIO U )KU3HU JTOJEH;
CIIOCOOHOCTH TNPUMEHSATh 3HAHMSI, MOJy4yaeMble MpPU M3YYEHUU XUMUU, JUIS pelIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HaHUs [NI00AJBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelleHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.
METANPEAMETHBLIE PE3YJIbTATHBI
B cocraBe MerampeIMETHBIX pE3yIbTaTOB BBIICISIOT 3HAYMMbIC I (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THIOTe3a, (akT, cUcTeMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWN U3 ATHX MPEAMETOB (pOPMHUPOBATH NPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.
Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble 1ornyeckue AeiicTBus:
YMEHUS UCIOIb30BATH MPUEMBI JIOTUYECKOTO MBIILIEHUS MPU OCBOCHUM 3HAHUMW: PACKpPHIBATH
CMBICT XUMHUYECKHX TMOHATUN (BBIACIATh WX XapaKTepHble TPU3HAKH, YCTAaHABJIMBAThH
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIIOJIB30BaTh TMOHATUS I OOBSICHEHUS OTIEIBHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS KIIacCHU(UKAIIMTN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIY OOBEKTAMU
W3YYEHUS, CTPOUTH JIOTUYECKUE PACCYKACHHUS (MHIYyKTHBHBIC, JCTYKTHUBHBIC, MO aHAIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;
yMEHUE TPUMEHITh B TIPOIIECCE TO3HAHUS TOHATHS (MPEIMETHBIE W METalpeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opMmyla W ypaBHEHHE XHMHYECKOW pEakiuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIBPHBIX 3a/a4, C YYETOM OTUX MOJCIBHBIX TMPEJACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yYaEMBIX MPOIIECCAX U SBJICHUSIX.
Bba3zoBble uccienoBarebckme 1eiCTBUSA:
YMEHHUE UCIOJIb30BaTh MMOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI 71 (DOPMHUPOBAHUS THIIOTE3bI O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;
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NpUOOpEeTEeHUE OMNbITa MO I[UIAHUPOBAaHUIO, OPraHMU3allMM U TPOBENEHUI0 YYCHHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIeCcca, CAMOCTOSTEIbHO TPOTHO3HPOBATH €T0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATH WU MHTEPIPETUPOBATH WHPOPMAIUIO PA3IUYHBIX BHIIOB U
dbopM mpencTaBiIeHUS, TOTYy4aeMyl0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa
XUMHYECKOT'0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypcsl HTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMCHITh PA3IUYHBIE METOABI M 3alpOChl MPH IMOUCKE M OTOOpe HHGPOpPMAIUU H
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIHHBIX 3314
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpencTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4dl HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE WCIOJIb30BaTh U AaHAJIM3UpPOBATh B IIpolecce Y4eOHOM U HCCIIeq0BATENbCKOU
JESTSIIbHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIICH MPUPOIHON CPEIBI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHHMsI 33aJ]aBaTh BOIMPOCH (B XOJe Auaiora u (Uiau) AUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMou
TEMBI, (DOPMYITHPOBATH CBOU MIPEIOKECHIS OTHOCUTEIHHO BBITIOJTHEHHSI IPETIOKEHHON 3a/1a4;
YMEHHSI TIPEJICTABIISATh TIOJyYeHHBIC PE3YJIbTAaThl MO3HABATCIBLHOW JCATEILHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaxX; JeNlaTh MPE3EHTAIMI0 pPe3yJbTaTOB BBIMOJIHEHHS XHMHYECKOTO
JKCIepUMeHTa (1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIHHOU U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TPU PEUICHUH BO3HHMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB W COTNIAaCOBaHMS TO3UIMI (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIBHO OINPEAeNsATh IeNu JAeATeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HanOoiee 3G (HeKTUBHBIE CITOCOOBI PEIICHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPENIOKESHHBIN aNTOPUTM JEHCTBUI MTPH BBIMOJIHEHNUH 33/ 1aHUN
C y4éTOM TONy4yeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIICHHBATh COOTBETCTBHUE IMOJTYICHHOTO Pe3y/IbTaTa 3asBJIICHHOH II€JH, YMEHHE HUCIOJIB30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MPejiaraéMbIe B YCIIOBHH 3a/IaHUH.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOGHHUIO  OOSI3aTENBHOTO  COJIEPIKaHUSA,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JAEATEIBHOCTH TO TOJIYYSHHIO HOBOTO 3HAHHUS, €r0
WHTEPIIPETANH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.
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K xon1ty oOyuenus B 8 kijiacce npemMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

° pPacKpbhIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHSTHH: aTOM, MOJIEKYJa, XUMHYCCKHI
AJIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJHAST M HEOJAHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs M MOJICKYJISIpHAs Macca, KOJWYECTBO BEIISCTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl J0JII XUMHYECKOTO 3JIEMEHTa B COCIWHEHHH, MOJISIPHBIA 00BEM,
OKCHU/I, KUCJI0Ta, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas
peakiusi, KinaccuuKays peakiuil: peakiuu COCTUHEHUS, PEaKIMU PaslIOKEHUs, PeaKInu
3aMEIIeHHs], peaKiui 0OMEHa, IK30- ¥ SHJIOTCPMHUUCCKHUE PEAKIIMH, TEIIOBOK P(HEKT peakiuH,
SIPO aToMa, AJICKTPOHHBIN CJIOH aToMma, aTOMHas OpOUTallb, palnyC aTOMa, XUMHUYECKast CBS3b,
MOJISIPHAsE U HEMOJISIPHAsE KOBAJICHTHAsI CBSI3b, MOHHAs CBA3b, MOH, KATUOH, aHWUOH, PacTBOp,
MaccoBas J10Ji BelllecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE;

° WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX TMOHSTHM W TNPUMEHATH 3TH
MOHSITHUS TIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUI;

° KCIIO0JIB30BaTh XUMUYECKYIO CHUMBOJIUKY JJISI COCTaBICHUs (DOPMYJT BEIIECTB U yPABHEHHI
XUMHYECKUX PEAKIIUN;

° OTIpPECIATh BAJCHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSAX, CTENEHBb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeAMHEHWH 1o QopmynaMm, BUJ XUMHYECKOH CBs3UM (KOBaJCHTHas M HWOHHAsA) B
HEOPTraHUYECKUX COCTMHCHHUSIX;

° packpbiBaTh cMmbich [lepmomuyeckoro 3akona J[. M. MeHnneneeBa: JIeMOHCTPUPOBATh
MOHUMaHHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX MOJIOKECHUS B
[lepuonnueckoii cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYECHHsI, 3aKOHAa ABOTajipo;

° ONMCHIBATL M XapakTepw3oBaTh TaOmuuHyo ¢opmy [leprmogudeckoil CHUCTEMBI
XUMHYECKHUX SJIEMEHTOB: pazNnuyarh MOHATHS «TJIaBHas MOArpymmna (A-rpymnmna)» u «mobodHas
noarpynna (b-rpymmna)», manbsie U OONbIINE TEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOpHIE
uMeroTcs B Tabnuie «llepuoandeckas cucremMa xumuueckux saemeHToB JI. . MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS AaTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa,
oOI1ee YUCIIo SNEKTPOHOB U paCHpeIeIeHHEe UX M0 SJEKTPOHHBIM CIIOSIM);

o KJIaCCU(PUIIUPOBATh XMUMHUYECKHUE DSJIEMEHTHI, HEOPTraHMYECKUE BEIECTBA, XUMHYECKUE
peaxiuu (1Mo YUCIy ¥ COCTaBY YYaCTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEIULIOBOMY P hEKTY);
. XapakTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIHICCTB Pa3IUYHBIX

KJIaCCOB, IOATBEPKAas OMUCAaHUE NPUMEPAaMU MOJIEKYJSPHBIX YPaBHEHHUHM COOTBETCTBYIOILIMX
XUMUYECKHUX PEAKLUM;

. IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JINYHBIX YCIOBHUSX;

. BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTa o (popMyIie COeIMHEHN S, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMHYECKOU pEaKIVH;

. IIPUMEHATh OCHOBHBIEC OIEPALlMH MBICIUTEIBHON JEATEIbHOCTH — aHAIW3 W CHHTE3,
CpaBHeHHe, 0000IIeHHe, CHCTEMaTH3alliilo, KIacCU(UKalWIo, BbISBIEHHE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JUUIS U3yYEHUs] CBOMCTB BEIECTB U XMMUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METO/bl IO3HAHUS — HAONIOJCHUE, W3MEpEHHUe, MOJETUPOBaHME, HSKCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),
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o ClleZIoBaTh MpaBWJIaM  TIOJb30BAHUS XHMHYECKOM Tmocymoil u  1abopaTOpHBIM
000py/oBaHuEM, a TAKKe MIPaBHIaM 0OpaleHHs C BEIIEeCTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMU
[0 BBINOJHEHUIO J1A0OPATOPHBIX XHWMHYECKHX OINBITOB IO TIOIYYEHHUIO U COOMPaHHIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPO/IA), TPUTOTOBICHUIO PACTBOPOB C ONPENeIEHHON
MaccoBOM 10l pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBaTb U MPOBOAUTH XHMHYECKHE
9KCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIbIO MHAWKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IPYTHE).

K kon1y o0y4yenus B 9 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPa)xaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XHMHUYECKUH D3JIEMEHT, aToM,
MOJIEKYJa, HMOH, KAaTHOH, AHUOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,
AEKTPOOTPUIIATENILHOCTD, CTENEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOP, IIACKTPOIUTHI, HEIIEKTPOIIHTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, PEAKIUU HOHHOIO OOMEHa, KaTajJu3arop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBIE PEaKIIUU, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBIEHHE, ajUIOTPONHs, aM(OTEPHOCTH,
XUMHYECKasl CBs3b (KOBAJEHTHAs, WOHHAs, METaJUIMuecKas), KpUCTAJUIMUecKas peliérka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUUH, IPEAEIbHO IOMyCTHUMast
koH1enTpanus [1JIK BemecTBa;

o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX IOHATUH M HPUMEHSATHb 3TU
MOHSITHS TIPH OMTUCAHUH BEIIECTB U UX MPEBPAICHHIA;

o MCIIOJIH30BATh XUMHUYECKYIO CUMBOJIMKY IS COCTaBICHHS (DOPMYJT BEIIECTB U yPaBHEHU I
XUMHUYECKHX PEaKIIHii;

o OIIpEAEIATh BAJIECHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B COCIMHEHUSAX
pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEUIECTB K ONPEAECNEHHOMY KiIacCy COEIWHEHUU IO
dbopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XxapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEILIETKA KOHKPETHOTO BELIECTBA;

. packpsiBaTh cmbici [lepuoandeckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBAThH €r0
NOHMMaHME: OIMCBIBaTh W XapaKTepH30BaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», manbsle u OosblIMe NEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE
UMEIOTCS B TMEpUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHue UX Mo
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHMH B Mpejenax MajblX NEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

o KJIacCCU(UIUPOBATh XMMHUYECKHUE ASJIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XHUMHUYECKHE
peakiuu (110 YUCIYy U COCTAaBY YYacTBYIOLIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
WU3MEHEHHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB);

. XapaKTEepU30BaTh (OMHUCHIBATH) O0IINE U CHIEU(UIECKIE XUMUYECKUE CBOMCTBA MTPOCTHIX
Y CIIOKHBIX BELIECTB, IOATBEPKAasi ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

o COCTaBJIATh YPAaBHEHUS AJIEKTPOJIMTUYECKOW IUCCOLMALNU KHUCIOT, LIENOYEH U COJIEH,
MOJIHBIE M COKpAII€HHbIE YypaBHEHUS peakluil HOHHOro OOMEHa, ypaBHEHHUS peaklui,
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HOATBEPKAAIOMNX CYINIECTBOBAHHE T'€HETHYECKOM CBSA3M MEXKAY BELIECTBAMH PA3IUYHBIX
KJIaCCOB;

o pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLUUH IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUi;

o MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHs, BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSAX;

o BBIUUCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IPOBONTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOI peakui;

o coOmogaTh TOpaBWiIa  TOJNB30BAaHUS  XMMHYECKOH TMOCYAOH H  J1abOpaTOpHBIM
000py/IOBaHUEM, A TAKXKE MpaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSAMH
[0 BBIMOJHEHUIO JAa0OPAaTOPHBIX XWMHYECKHX OIBITOB IO TOJXYYEHHIO H COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

o MIPOBOJIUTH PEAKIUH, MOATBEPXKIAIONINE KAuYeCTBEHHBIH COCTAaB PAa3JIMYHBIX BEIIECTB!
pacro3HaBaTh OMBITHBIM IYyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbaT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHUSI W HMOHBl HM3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOUINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

o NPUMEHSATh OCHOBHBIC OINEpAalMU MBICIUTEIBHOW NESTENbHOCTH — aHajdW3 M CHUHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATU3AINIO, BBISBICHIE NPUYNHHO-CICICTBEHHBIX CBSI3€H — IS
U3yUYEHHsSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHiA, €CTECTBEHHO-HAyYHbIE METO bl TO3HAHUS —
HaOJIr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 16 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Uroro no pazneny 21

Paznen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 7 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI bu6mmoteka [IOK
2.4 . 12 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 31

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn
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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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

3.1 8
XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHYeCKas CBA3b. Bu6 LIOK
HOJINOTEKA
.2 - 1
3 OxueuTensHo 6 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnuoreka LIOK
141 14
TOTO Mo pasaey https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 2 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 5 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro mo pazneny 18
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
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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

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 15 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 19
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnuorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

Ne KoanuectBo yacoB
u/n Tema ypoka K I DJIeKTpoHHbIe HU(pPOBbIE
Bcero OHTPOILHBIE PaKTHiecKue o0pa3oBaTe/bHbIE Pecypchl
padoTbI padoThI
1 [Ipenmer xumun. Posb XumMuu B KU3HU 1 bubnuorexa [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsaTHe 0 MeTO/IaX O3HAHUS B XUMUU 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTudeckas padora Ne 1 «IIpaBmiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucrele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeneHus cmecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2 «P
5 Cl\f:(irl;l I({Ija(iKr?ﬂI/III)vile OeT ?)qI:CTIz(H ?1353? 2;121“4 1 1 bubmmorexa [IOK
pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMEI H MOJICKY.TH1 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6mmoreka [IOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTrie u ClIoKHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorera [IOK
https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 bubmorera [IOK
) https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
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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
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https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIs1 XUMHYECKOTO DJIEMEHTA B bubmuoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. MossipHast bubnnoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®usnyecKkue 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
XuUMHUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMS MaCChl BEIIECTB. bubnuoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus konnyecTBa, MacChl BEIIECTBA bubnmoreka [JOK
110 YPAaBHEHHSIM XUMUYECKUX PEaKIUI https://m.edso0.ru/ff0d5708
18 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMHYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
PR S ——— Bu6morera LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B.JI — YU€EHBIil-
20 wwcroncer. OSobumente BuGmiorera LIOK
1 JHCT . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUi
21 Konrtponsnas padora Nel o teme bu6nuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
22 Knci}c;;ogl — DJIEMEHT U TIPOCTOE Bezlluy:cmo bubmmorexa LOK
’ https://m.edsoo.ru/ff0d448e
O30H
®u3nyecKue 1 XUMHUYECKHE CBOMCTBA
23 KHCIIOpOJia (peakiny OKUCIICHHUS, TOPCHHE) bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcugax
CriocoObI MOTy4eHUs KHCIOPO/ia B Butmorexa LIOK
24 1a00paTOPUU U MPOMBILIUIEHHOCTH.

HpI/IMeHeHI/IC Kucjaopoaa
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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
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TennoBoii 3pPexkT XUMUIECKON peaKInu,

25 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU Bubmzorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIUIX
T .
2% | Sarpncrne soymte, enoeats ero Bumorexa [IOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALEHUS
IT 6ota Ne 3
27 lonyuenme n cobuparme xueropona BuGmorera LIOK
v . P poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOHCTBY

28 Bomopon — 35ieMeHT 1 MPOCTOe BEIIECTBO. bubmuoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0

29 duznyeckne 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
IT S o4

3| onyacnme n eotnpemme soopons Bumorexa LIOK

v . P Alopora, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)
. " bubmuorexa [JOK
32 Momnsipasiii 00bEM ra3oB. 3akoH ABOTapo https://m.edsoo.ru/ff0d542e
o | Do ot sommems e BuGmorea 10K
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BbEMY
B .

o | Do ontion o o et G 10K
peakl o https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B

35 dusnyeckue U XUMUUECKHE CBOMCTBA BOIbI brbmrotexa LIOK

https://m.edsoo.ru/ff0d587a

36 dusnyeckue U XUMUYECKHAE CBOMCTBA BOJIbI Bubmzorexa LIOK

https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanuii. Ilonsatue 00 bu6nmoreka [JOK

HHJUKATOpax
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHI)Ie u

bubmuorexa [JOK

38 HEHACBHIIIICHHBIE PaCTBOPHI. MaccoBasi 10Jis https://m.edsoo.ru/F0d5bA0
BEIIIECTBA B paCTBOPE
IIpakTuueckas padora Ne 5 mo Teme
39 «prI/IFOTOBJIeHII/:e pacTBOPOB C OIpeAeIEHHON Enbmrorexa IOK
N N . https://m.edsoo.ru/ff0d5eba
MacCOBOMH J0JIeH paCTBOPEHHOTO BEIIECTBAY
40 Kontponbnas paborta N2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
a1 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
42 [TomyueHnue 1 XuMHUYECKUE CBOMCTBA KUCIIOT bubmzorexa LIOK
https://m.edsoo.ru/ffOdfee2
43 OKcHbl: cOCTaB, KiIacCU(UKAIINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
| Domemen marione ol Bumorea 10K
’ p https://m.edsoo.ru/ff0d664e
OKCH/JIOB
Ilonyuenue €CKHE CBOMCTBA
45 KHéIny(;lTliHblfx P(I)::(I?(I)\g{ilxl;naM(;oI:eTimx bubmzorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
16 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
47 ITony4yeHue U XMMHUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
48 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka [JOK
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
49 I'eneTnyeckas cBsI3b MEXKy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCANHEHUI https://m.edso00.ru/00ad9a50
50 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI bubumoreka [IOK
https://m.edsoo.ru/00ad9ch2
51 [IpakTuueckas padora Ne 6. Pemenue bubnuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHEHUI»

KonTtponsnast padora Ne3 o teme

52 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUAX Bubmorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COEUHEHUI
[IepBBle MONBITKY Ki1acCUpUKALTIN
53 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB 1(?IOH;II;I/I6 0 Irpymiax Bubmiorexa LIOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnomuueckuii 3axoH u Ilepunonuaeckas
54 CI/I(E[GMIZI XUMHYECKHX aneMegToé[ I | Enbmiorexa LIOK
o https://m.edsoo.ru/00ada52c
Mennenecena
55 ITepuonasl, rPyIIIBL, TOATPYIIIIEI bubanorexa [IOK
P - TPY ’ pynt https://m.edsoo.ru/00ada52c
56 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubmmoreka [JOK
M3oTonsr https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UYEK aTOMOB
57 3nepMeHTOB Ile Td%nnqecxoﬁ cucremsl /. U Bubmmorexa LIOK
p o https://m.edsoo.ru/00adaébc
Mennenecena
CrpoeHHne DIEKTPOHHBIX 000JI0UEK aTOMOB
58 3J‘I£M€HTOB ITe I/E)I[I/I‘IGCKOﬁ cuctemsl J{. bubmmorexa LOK
P T https://m.edsoo.ru/00adaébc
Menpaeneena
XapakTepUCTUKA XUMHUUYECKOTO JJIEMEHTA I10
P P . bubnuoteka [JOK
59 ero noJjoxxeHuto B [leproamyaeckoit cucreme _
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuonnyeckoro 3akoHa Jist
pa3BuTHs HayKku U npaktuku. J1. U. bub6nuorexa [IOK
60 . ;
MenpeneeB — y4€HbIN, IIE1Aaror U https://m.edsoo.ru/00ada96e
IpaXTaHUH
DIEKTPOOTPULIATEIIHLHOCT ATOMOB
POOTPHII 3 Bu6nnorexa [IOK
61 XUMHUYECKHX 3JIeMeHTOB/ Beepoccuiickas

IpoBepoyHas paborta

https://m.edsoo.ru/00adaab8
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bu6mmoreka [JOK

62 HonHas xummeckas CBAzb 1 https://m.edsoo.ru/00adac34

bubmuoreka [JOK
63 Crenens, okucienns 1 https://m.edsogru/OOadanB

64 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 bubmorera [IOK
https://m.edsoo.ru/00adaab8

65 KoBasieHTHAs HENOJIApHAs XUMUYECKAsl CBS3b 1 bubmorera [JOK
https://m.edsoo.ru/00adaab9

66 Kontponsnast padora Ne4 o reme 1 bubnuoreka [IOK
«CTtpoenue atoMa. XMMUUYECKasi CBSA3b» https://m.edsoo.ru/00adb486

67 PesepBHblit ypok. O6o01IeHne U 1 bubmmorexa [IOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c

68 PesepBHeIit ypok. O000IICHHE 1 1 bubnnoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KoanuecTBo yacoB
u/n Tema ypoka B K I DJIeKTpoHHbIe Hu(pOBbIE
cero OHTP. PaKTt. o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 cnfTeMl; XUMHUYECKHUX aneMEHT(I)[B | Eubmioreka LJOK
T https://m.edsoo.ru/00adb59%
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘ICCKII?IX 3JIEMEHTOB MEPBBIX TPEX buGmorexa LIOK
PBHIX TP https://m.eds00.ru/00adb6b6
MEPUOJIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK

3 :

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

4 Buabl XUMHYECKO# CBSI3U U THUIIBI bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 Krnaccudukanusa XuMHUECKUX peakiui bubnuorexa [JOK
10 Pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

6 €aKIH1 HOHHI?[I/IC 0 TOMOTEHHBIX U bubmnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

7 @DakTopsl, BIUAIOIINE HA CKOPOCTh bubnuorexa [JOK
XMMHYECKON PEAKIIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

8 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE bu6nuorexa [IOK
peakiuu https://m.edsoo.ru/00adcade

10 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE https://workprogram.edsoo.ru/work-

peakiuu

programs/5230707?sharedToken=pGvtfvGJCx
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Teopust 31EKTPOTUTHUECKON

bubmuoreka [JOK

11 nuccounanuu. CWIbHbBIE U cla0bIe https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
12 HMounrie ypaBHEHUS pEAKIIHNI bubanorexa LIOK
My peakn https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
13 OCHOBAaHUI B CBETE IPeACTaBIECHUI 00 bubanorexa LIOK
. pel https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOLIHAIITT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
14 PENCTABIIEHUNA 00 IIEKTPOIIUTHUECKON Bubmmorexa LIOK
pel P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINT
15 [ToHnsaTHE O TUAPOIU3E COJIEH Bubmmorexa LIOK
Ap https://m.edsoo.ru/00add9d4
. bubmuorexka [JOK
16 O000111eHIE U CUCTEMATH3AaIU 3HAHUI https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
17 ]
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourpomnsHas padora Ne2 o reme
18 <<3J'I€II<)T onnmpqecxaﬂ JTUCCOILIHAIINASA bubmorexa [IOK
P 1 ’ https://m.edsoo.ru/00addecQ
XUMUYECKUE PEaKIIUU B PACTBOPAX»
O01as xapakTepucTUKa TaJIOTEHOB.
19 XI/III\I/_III/I‘IGCKli/Ie CBEfICTBa Ha IIpuUMeEpe bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xaoposogopox. ConsHast KHCIOTa
20 XI/IMII/)IIIGCIfl/Ig CﬂOﬁCTBa OJI GHI/IG’ bubmiorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTuueckas padora Ne 2 o teme
21 <<1PIOJ'I EHHE COI?IﬂHOﬁ KHCJIOTBI Bubmiorexa LIOK
ya . N ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBOMCTB»
BeliunciieHus mo ypaBHEHUSIM
M . bu6nmoreka [JOK
22 XUMHYECKHUX PEaKIIHid, €CIIK OJIUH U3

peareHTOB JI1aH B H30BITKE

https://m.edso0.ru/00ade488
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OO61as xapakTepuCcTUKa SJIEMEHTOB

bubmuoreka [JOK

23 VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnoTponHele MOU(PUKALIMM CEPBI.
24 Hax0>1<p eHue ce LI: I/I(beé C(I)le I/IHeI:})II/IfI B bubmorexa LIOK
A p a1 https://m.edsoo.ru/00ade64a
pupoae. XMMHUYECKHE CBOMCTBA CEPBI
o5 CepoBonopo, ctpoeHue, (U3HIECKUe U bubnuoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTa
26 (bI/I3I/IfI[eCKI/I§ u XI/II\]/;[)I/IIICCKI/IC CBOI;ICTBa bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peakiiny, JIexalirue B
OCHOBE IPOMBILIUIEHHOT'0 crioco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
27 .
XHWMHMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeabl COeTMHEHUIMU
cepsl
28 Brruucnenune maccoBoii 1011 BbIX0OAA bubmmoreka [JOK
IIPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
29 VA-rpynmnsl. A30T, paclipoCTpaHEHHE B bubnuorexa [JOK
npupoae, Gu3nyecKrue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMuax, ero GpuznuecKue u
30 XUMUYECKUE C(EOﬁCTBa MOJTy4YeHUE U bubmnorexa LIOK
’ v https://m.eds00.ru/00adf004
IIPUMEHEHNE
[IpakTuueckas pabora Ne 3 mo Teme
31 <<1PIOJ'I eHue al\fMI/IaKa U3Yy4YEeHHE €ro bubmiorexa LIOK
Iy » 1Y https://m.eds00.ru/00adf180
CBOMCTBY»
30 A3oTHas KHUCOTa, e€ pusnueckue u bubnuorexa [IOK
XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00adf306
33 Hcnons30BaHre HUTPATOB U COJIEH bubnuoreka [JOK

AMMOHHSA B Ka4€CTBE MUHEPATIBbHBIX

https://m.edsoo.ru/00adf518
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ynoOpeHuii. XuMHUUYECKOe 3arpsi3sHEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMHU
azoTa

docdop. Oxcun pochopa (V) u

bu6mmoreka [JOK
34 (bocdopuaz KHCITOT, (usurcciue https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE
Hcnons3zoBanue GocdaToB B KayecTBe
35 MHHEPaTbHBIX (1())6 (ZHI/H‘/'I 3arpsi3HeHUE Enbmrorexa LOK
PAILHBIX YAOOD L https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTamu
36 VYriepon, pacnpocTpaHeHHEe B IPUPOJIL, bubmmoreka [JOK
(bu3HUYecCKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [JOK
37 .
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
38 VYronbHasg KUCI0Ta U €€ COTu buGmiorexa LIOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
39 "[losrydeHne yrieKucioro rasa. bu6nuorexa [IOK
KauecTBeHHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
40 0 rpaHI/IqGCKI/IX BEIIIECTBAX KakK O Enbmiorexa LTOK
p » https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
41 Kpemuuii u ero coequHeHus bubmmorexa LOK
p A https://m.edso00.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
42 AKCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnmoreka [JOK

«BaxHelIme HeMeTaJIbl U UX
COCTUHEHUSI)

https://m.edso0.ru/00ae0bf2
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KontponbHas padota Ne3 no teme

bubmuoreka [JOK

43 «BaXHCHIINE HOMETAILIBL 1 HX https://m.edsoo.ru/00ae0el18
COEIMHEHUS
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.
44 Merajumueckas CBI3b U MeTajInyecKas Bubmiorexa LHOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasl pelIéTKa.
dusunueckue cBOMCTBA METAJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
45 DIIEKTPOXUMHUYCCKHUHN P HAITPSHKCHHM Enbmorexa LOK
P P p https://m.edsoo.ru/00ael1156
METAJUIOB
O61ue cnocoObl MOTyYeHHUs] METAJLIOB.
CrmuiaBbl. BerurciieHust o ypaBHEHUSIM bubnunoreka [JOK
46 . .
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH
47 IlonsaTue o KOppoO3UU METATIIOB Bubmmorexa LIOK
pp https://m.edso00.ru/00ael1278
bubmuoreka [JOK
48 [Henounpie MeTabI https://m.edsoo.ru/00ael4b2
49 OKCHIOBI U TUAPOKCUIBI HATPUS U KAITUA bubmorexa [IOK
A Ap a P https://m.edsoo.ru/00ael14b2
50 [Iler0uHO3EMENBHBIE METAJUIBI — bubnuorexa [JOK
KaJIbIIUA 1 Maroui https://m.edsoo.ru/00ael5e8
51 Baxueiinine coeiMHEHNS KaJIbIU bubmorexa [IOK
A 1 https://m.edsoo.ru/00ae15e8
52 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
53 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpaHECHUS https://m.eds00.ru/00ae1886
. bu6mmorexa [IOK
54 ATIOMHHR https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [JOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [JOK

56 Keneso https://m.edsoo0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a bu6mmoreka [JOK
(11 u xene3a (1) https://m.eds00.ru/00ae35e6
58 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI
[IpakTrueckas padota Ne 6. Permenue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuoreka [JOK
«BaxkHelmue MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHHUS
Beruncnenus mo ypaBHEHUSM
XUMUYECKUX PEAKIUi, €CIIH OJUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COACPKUT mpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM J0JM BbIXOJIa IPOIYKTa
peakiu
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
KontponbHas padota Ne4 o teme
62 «BaskHeln111e MeTaaabl 1 UX
COCITUHEHHUS
63 BemectBa u marepuassi B bu6mmoreka [JOK
MOBCEIHEBHOH JKU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnuorexa [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuM B perieHny sK0JI0rHYECKUX bu6nuorexa [IOK
npoOiem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U bubmmorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O600111eH1E 1 bubnnoreka [JOK
CHCTEMaTH3aIus 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600611eH1E 1 bub6nuorexa [IOK

CHCTeMaTHu3alus 3HaHuH
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