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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1Mo XMMUM Ha YpOBHE OCHOBHOTO O0IIET0 00pa30BaHus COCTAaBIIEHA HA OCHOBE TPpeOOBaHUI
K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00Opa30BaTeNbHONM IMPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs,
npencrasieHHbix B PI'OC 00O, a Taxke Ha OcHOBe (hepepanbHON padoyeil MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIICHIMK TPENoJaBaHusi y4eOHOro mpeiaMera «XuMHs» B 00pa3oBaTENIbHBIX OpraHU3alHsIx
Poccuiickoit @enepanun.

[Iporpamma mo xumuM Ma€T MPEICTABICHHE O LENAX, OOmIeH cTparernu OOydYeHHs, BOCIMTAHUS H
pa3BUTHS OOYYAIOMIMXCSl CPEACTBAMH YYEOHOTO MpPEIMETa, YCTaHABIMBAET OO0S3aTENbHOE IMPEIMETHOE
coJiep’KaHue, MpeycMaTpUBaeT paclpeesIeHUe ero 1o KjiaccaM U CTPYKTYpUpPOBaHME 0 pa3JieiaM U TeMam
MPOrpaMMbl 1O XUMHUH, ONpPEIENIeT KOJIMYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKU COJAEPIKAHMUS,
PEKOMEHAYEMYIO MTOCIIEIOBATEILHOCTD U3YUEHUS! XUMUHU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM y4eOHOI0 Mpoliecca, BO3PACTHBIX 0COOEHHOCTENH 00yJaromuxcsi, ONpeeNseT BO3MOKHOCTH
npeaMeTa sl peanus3aui TpeOoBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl
Ha YpOBHE OCHOBHOT0 00111er0 00pa30BaHusl, a TaKKe TpeOOBaHUMN K pe3yJabTaTaM 00y4eHHUs: XMMUU Ha YPOBHE
1ene u3ydeHus mpeaMeTa U OCHOBHBIX BUAOB y4eOHO-TI03HABATEIbHOM JIEATEIBHOCTH 00Y4aromerocs 1o
OCBOEHHIO YU€OHOTO CO/IEP KAHMUS.

3HaHWE XUMHUU CIY)KUT OCHOBOM [uisi (OPMHPOBAHMS MHUPOBO33PEHUS OO0YyJaromerocs, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IWHCTBE MHpa, BAXHYIO pOJb WrparoT (popmHupyeMble XuMuen
MPEACTABJICHUA O B3aUMOIIPEBPALIICHUAX DHECPIUU U 00 OBOJIIOLIMU BEIICCTB B MPUPOJC, O MyTAX PCIICHUA
rI00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, DHEPIETHUECKOM, MUIICBON U
IKOJIOTUYECKOU 0€30MaCHOCTH, MPOOJIeM 3paBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealn3alyi BO3MOXKHOCTEHN I CaMOpa3BUTUS U OPMUPOBAHUS KYJIbTYpPbI JINYHOCTH,
e€ o01el u GyHKIMOHATIBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (bOpMI/IpOBaHI/IC MBIIIJICHUA U TBOPYCCKUX CII0OCOOHOCTEH 06yqalom1/1xc;1, HAaBBIKOB UX
CaMOCTOSATECIbHOMN yqe6H0171 ACATCIIBHOCTH, OKCICPUMCEHTAJIBHBIX W  HCCICA0BATCIbCKHUX YMCHPII;'I,
HeO6XOI[I/IMI)IX KaK B HOBCGI[HGBHOI\/’I JKHN3HU, TaK U B HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTH,

3HAaKOMUT CO CHGHH(bHKOﬁ HAy4YHOI'O MbIINUJICHHS, 3aKJIaJAbIBACT OCHOBBI LEJIOCTHOI'O B3IJIA[a Ha
CAUHCTBO IIPUPOJbI U YCJIOBCKA, ABJIACTCA OTBCTCTBCHHLIM 3TallOM
B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO-HaquOﬁ I'PaMOTHOCTH 06yqa101unxc;1;

CHOCO6CTByeT (bOpMI/IpOBaHI/IIO HOEHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUSAM, K
npupoac, K 4C€JI0BCKY, BHOCHUT CBOM BKJIAJl B AKOJIOTHYECKOE 06p830BaHI/Ie 06Y‘IaIOH.II/IXC$I.

JlaHHbBle HampaBieHHUs B OOYYEHMHM XMMMU OOECHEeUMBAIOTCS CHELU(PHUKON colepiaHHus y4yeOHOTO
npeaMeTa, KOTOPbIM sIBIsSETCsS MeJaroruuyecky aJlaiTUPOBAHHBIM OTPaKEHHEM 0a30BOM HayKW XMMHM Ha
OTIPENECIEHHOM JTaIne €€ pa3BUTHS.

Kpr XMMHUHU HAa YPOBHC OCHOBHOI'O O6H.[CTO 06pa303aH1/151 OPUCHTHUPOBAH HA OCBOCHUC 06y‘IaIOIJ_II/IMI/ICSI
CUCTCMbI TICPBOHAYAIBHBIX MOHATHI XHUMHUHU, OCHOB HCOpFaHquCKOﬁ XUMHUHU U HCKOTOPLIX OTACIBHBIX
3HAYUMBIX ITIOHSATHI OpFaHH‘{CCKOﬁ XUMUU.



CtpykTypa coliep)aHus IporpaMMbl IO XUMHUH CPOPMHPOBAaHA Ha OCHOBE CHCTEMHOTO IMOJX0/a K €€
n3ydyeHnto. CoJiepkaHue CKIIAJbIBAETCS W3 CUCTEMBI INMOHSATHM O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMbI TOHATUH O XuMHUYecKoM peakuuu. O0e 3T CUCTEMBbI CTPYKTYPHO OPraHM30BaHbl IO IPUHLUITY
IIOCJIEI0BATEILHOTO PAa3BUTHsI 3HAHUI HA OCHOBE TEOPETUUYECKUX IIPEACTABICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJIAPHOTO YYCHHA KaK OCHOBBI BCCT'O €CTCCTBO3HAHUAA,

[Tepuonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YUCHUA O CTPOCHHWU aTOMa U XUMHYCCKOMN CBiA3H,

MPEACTABICHUI 00 SJIEKTPOTUTHIECKON TNCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHMS PacCMaTPHUBAIOTCA HAa OCHOBE AMIIMPUYECKH ITOJYYEHHBIX M OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCS MOCIIEOBATEILHO OT OJHOTO YPOBHS K JPYroMYy, BBINOIHSSA (PYHKIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH IPAKTUYECKOTO IPUMEHEHHsS W TOJy4YeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XMMHHU CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABIECHUS O XUMHUYECKOU
COCTaBJISAIOLIEH HAaydHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOI MpUPOJIbl, IEHHOCTHOTO OTHOILIEHHUS K
HayYHOMY 3HaHHIO U METOJIaM TMO3HAHUS B HayKe. V3yueHne XUMUHM MPOUCXOIUT C MPUBJICYEHUEM 3HAaHUHN U3
paHee M3y4YEHHBIX Y4eOHBIX mpeameToB: «Okpyskaoomuid mup», «buonorus. 5—7 kmacce» u «Pusuka. 7
KJIace».

[Ipy m3ydyeHUn XUMUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XMMHYECKOW HayKH KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM NEATENHHOCTH YeJOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3ajaua y4eOHOTO IpeaMeTa COCTOUT B (JOPMUPOBAHUN CHCTEMbI XMMHUECKUX 3HAHHM
— BaxHEHmMX (PaKTOB, TOHATHH, 3aKOHOB W TEOPETHYECKHX IOJOKEHUU, IOCTYMHBIX 000O0IICHUI
MHPOBO33PEHUYECKOT0 XapaKkTepa, si3bIka HayKH, B MPUOOIICHUH K HAyYHBIM METO/1aM ITO3HAHUS IIPU U3YUYECHUHU
BEIIECTB M XUMUYECKHUX peakluii, B OPMUPOBAHUM U PA3BUTUU ITO3HABATEIbHBIX YMEHHUH U UX IPUMEHEHUU
B yueOHO-TI03HABATEIbHONU U y4eOHO-UCCIEOBATEIBCKON JESITEeNbHOCTH, OCBOGHUHU IPAaBHII 0E301acHOTO
oOpallleHus ¢ BEIIeCTBAMU B IOBCEIHEBHOM JKU3HU.

HpI/I HN3Yy4YCHHUH XUMHUHU Ha YPOBHC OCHOBHOTI'O 0611_[61"0 O6paSOBaHI/IH BaXXHOC 3HAUYCHUC HpI/IO6pCJ'II/I TaKuc
Oeian, Kak:

- (I)OpMI/IpOBaHI/IC HWHTCJUICKTYaJIbHO paBBHTOﬁ JIMYHOCTHU, FOTOBOH K CaMOO6pa3OBaHI/II-O,
COTPYAHHUUICCTBY, CaAMOCTOATCIIBHOMY HPHUHATUIO pemeHI/Iﬁ, CIIocoOHOM aJlalITUPOBATLCA K 6bICTp0
MCHAIOIIUMCH YCIIOBUSAM KU3HU,

—  HaNpaBJIEHHOCTh OOYUEHHsI HA CHCTEMATHYECKOE IPUOOIICHHE 00YJIArOIIUXCS K CAMOCTOSITEIIbHOM
MO3HABATEIBHOM JICATEIILHOCTH, HAYYHBIM METOJIAM TIO3HAHUS, (OPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHUMUU,

- ofecrieyeHue ycioBUi, ClIOCOOCTBYIOUINX TPHUOOPETEHUIO 00YUaIOIIMMHUCS OIBbITA Pa3HOOOPa3HOM
NeATeIbHOCTH, TO3HAHUS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIMH), MMEIOLINX
YHHUBEPCAIBHOE 3HAUEHUE JUISl PA3JIMYHBIX BUJIOB I€ATENBHOCTH;

- (bOpMI/IpOBaHI/IC 06H_ICI>'I (I)YHKHHOHaHBHOﬁ n eCTeCTBeHHO-Hay‘{HOﬁ T'paMOTHOCTH, B TOM YHCIIC
yMeHI/Iﬁ OOBSICHATH U OIICHUBATDH ABJICHUA OKPYKAIOUICTO MUPpA, UCIIOJIb3Ys 3HAHUA U OIIBIT, IMOJIYYCHHELIC ITPU
HU3YUCHUU XUMUU, IPUMCHATDH UX IPHU PCHICHUN HpO6J’I€M B IOBCEIHEBHOM KM3HU U pr,HOBOfI ACATCIIBHOCTH,



- ¢opmupoBaHHe y OOy4alOMMXCS TYMaHUCTHMYECKMX OTHOIIEHUH, TMOHMMAaHHS IICHHOCTH
XUMUYECKUX 3HAHWUU IS BBIPAOOTKM HKOJOTHUYECKH LIEIeCOO0pa3HOro IMOBEJICHHUS B OBITY W TPYAOBOMU
JEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 30POBbS U OKPYKAIOIIEH IIPUPOIHOM CPEbI;

—  pa3BUTHE MOTHMBALUMU K OOYyYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHUTAaHHIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpoduis u
HaIPaBJIEHHOCTH JaJIbHEHIIEr0 00yUEeHHUSL.

OOG1miee Yrcito 9acoB, OTBEAEHHBIX JUIS U3YUCHHSI XUMHU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
cocrapisier 136 uacoB: B 8 kiacce — 68 vacos (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEITIO).

COJAEP/KAHUE OBYYEHUA

8 KIIACC

HepBOHa‘Iaﬂbele XUMHYECKHUE ITIOHATUSA

[Ipenmer xumun. Ponp XMMHM B KU3HM 4elOBeKa. XUMHsS B CHUCTEME HayK. Tena M BellecTsa.
®u3nyecKre CBOMCTBA BEIIECTB. ArperaTHoe CoCTosiHue BemlecTB. [loHsTHe 0 MeToaX MO3HAHUS B XUMUHU.
UYucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus CMece.

ATOMBI U MOJIEKY/Ibl. XUMUYECKHUE 1eMeHThl. CUMBOJIBI XUMUYECKUX JIeMEHTOB. [IpocThie U cloKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuyeckas Gopmyna. BaneHTHOCT, aTOMOB XMMHUYECKHUX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aToMHas Macca. OTHOCUTENnbHAsh MOJEKyJsipHas Macca. MaccoBas 107
XUMHUYECKOTO JIEMEHTa B COCTUHEHUH.

KonuuectBo BemiectBa. Monb. Monsipuas macca. B3aumMocBsi3b KOJIMYECTBa, MacChl W YHCIIA
CTPYKTYPHBIX eIUHUIl BeulecTBa. PacuéTsl mo GpopMmyrnaM XUMHUUYECKUX COECTUHEHHI.

du3nyecKue U XUMUYCCKHE SBJICHUSA. XMMHUECKast Peakius U e€ Mpu3Haku. 3aKOH COXPaHEHHUs MaCChl
BEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccupukamus XMMHUYECKUX DPEakUuil (COCAMHEHUS, pPa3lOKCHHUS,
3aMereHus, OOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUiaMu paboThl B Jaboparopuu U mpuéMaMu oOpaiieHus ¢
71a00paTOpPHBIM 000pPYIOBAHUEM, U3YYEHHE M ONHMCaHUe (PU3NYECKHX CBONCTB 00pa3lloB HEOPraHUYECKUX
BeIleCcTB, HaOMoIeHne pusnueckux (TUIaBiIeHHEe BOCKa, TasiHUE JIbJa, PACTHPAHKE caxapa B CTYIKE, KUIICHUE
U KOHJIEHCALlUs BOJIbI) M XUMHUYECKHX (TOpEeHHe CBEYH, MPOKAIMBAHUE METHON MPOBOJIOKHU, B3aUMOJICHCTBUE
Mela ¢ KHUCIOTOM) sIBICHWH, HAOIIOJEHHWE U ONHCAHME NPU3HAKOB NPOTEKAHUS XUMHUYECKHX peaKkIui
(paznoxeHue caxapa, B3aUMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM OapHsi, pa3inokeHUe TUAPOKCHIA Mean
(1) mpu HarpeBaHuy, B3auMOAEiCTBIE jKele3a ¢ pacTBopoM coiu meau (I1), u3yueHue criocoOoB pasneneHus
cMeceil: ¢ MOMOIIbI0 MarHuTa, (PUILTPOBAHNUE, BHIMAPUBAHUE, AUCTHIUIALMS, XpoMaTorpadus, MpoBeaeHue
OUYHUCTKH ITOBApEHHOM COJIM, HAOII0IeHHE U OTIMCAaHUE Pe3yIbTaTOB MPOBEIEHHSI OMBITA, UIUTIOCTPUPYIOILETO
3aKOH COXPAaHEHUS MAcChl, CO3JIaHHE MOJIeJIeH MOJIEKYI (IIapOCTePKHEBBIX).

Bakneiilue npeacTraBuTe I HEOPraHUYECKHX BelIeCTB



Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — snmeMeHT u mpoctoe BemiectBo. HaxoxaeHue
KHCTIOpO/ia B Tpupoje, (hu3MuecKue W XUMHUYECKUEe CBOMcTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucinopoaa. CriocoOsl MoydyeHHus KUCIOpoia B JIAOOPAaTOPUH M MPOMBIIILIEHHOCTH. KpyroBopoT kucinopoaa
B ipupoze. O30H — ayutoTporHasi MOAU(UKAIUS KHCIOPOIa.

TennoBo#t A3PPeKT XUMHUUECKON peakud, TEPMOXUMHUYECKUE YPaBHEHHUS, SK30- U SHIOTCPMHUUECKUE
peakiuy. TOIUIMBO: Yroyib M MeTaH. 3arpsA3HEHHE BO3yXa, YCHIEHHE NMapHUKOBOTO 3ddekra, pazpyiieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBO. HaxokaeHue Bojaopoja B HpUpoae, (QU3MYECKUE U
XMUMHMUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI MoTy4deHUs. KucmoTsl 1 comu.

Monsipablit 00bEM ra30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

dusnueckue cBoicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACHIICHHBIE
pactBOpbl. PacTBOpHMOCTE BelecTB B BoJie. MaccoBasi J0Ji BEIIECTBA B pacTBOpe. XMMUYECKUE CBOMCTBA
BoJbl. OcHoBaHMs. Ponb pacTBOpoB B mpupoie M B KM3HU 4eiaoBeka. KpyroBopoT BoAbI B INPHUPOJE.
3arpsizHeHHe IpUPOIHBIX BoA. OXpaHa U 0UMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coenunenuii. Okeuipl. Knaccudukanus okcuaoB: cojieo0pasyromnme
(ocHOBHBIE, KHCIIOTHBIC, aM(pOTepHbIE) U HecosjeoOpasyronue. Homenknarypa okcumoB. duszndeckue u
XAMUYECKHE CBOMCTBA OKCUIOB. [lomyueHre OKCHIoB.

OcnoBanus. Krnaccudukaruss oCHOBaHM: MIENOYM W HEPACTBOPHMBIC OCHOBaHMs. HomeHkmaTypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydyeHre oCHOBaHMIA.

Kucnotel. Knaccudukanus xkucimot. Homenknarypa kuciaoT. @usnyueckne W XUMHYECKHE CBOMCTBA
kucnoT. Pan aktuBHoctr metauioB H. H. bekerosa. [losydenue kucior.

Conu. Homenkiatypa coseir. ®u3nyueckue u XuMUYecKre cBorcTBa coeil. [loyuenue conei.

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGZ[HHCHHﬁ.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJielIeHue COJIepKaHMUsg KUCIOpoJa B  BO3JyXe, IOJydeHHe, CcoOupaHue,
pacro3HaBaHHe U M3y4EHUE CBOMCTB KUCIIOPOJA, HAOMIOAECHNUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
yCJIOBHS BO3HUKHOBEHHS W HpPEKpallleHUs ropeHus (moskapa), O3HaAKOMJIEHHE ¢ oOpa3laMu OKCHIOB U
ONMCAaHME UX CBOMCTB, NOJy4yeHHUE, COOMpaHue, paclio3HaBaHUE U U3ydeHHE CBOMCTB BOJIOpoJa (rOpeHue),
B3aumojielicTeue Bojgopoxa ¢ okcumom Memu (I1) (BO3MOKHO HCHOJB30BaHHE BHUIICOMATEPHUAIIOB),
Habro1eHNe 00pa3lloB BEIIECTB KOJIWYECTBOM 1 MOJIb, HCCIeJOBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHON paCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB € OIIPEIEIEHHON MacCOBOM J0JI€M PACTBOPEHHOTO
BEIIECTBA, B3aWMOJICIICTBHE BOJBI C MeTaJUIaMd (HaTpueM M KaibliieM) (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEpPHAJIOB), HCCIel0BaHUE 00pa3lloB HEOPraHMUECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HAOMIOACHUE
MU3MEHEHHS OKPACKHA MHAUKATOPOB B PACTBOPAX KUCIJIOT M IIEI0UYEHN, N3yYEHUE B3aUMOICHCTBUS OKCHIA MEIU
(1) ¢ pacTBOopoM CepHOM KHCIOTHI, KHCIOT C METaJUlaMH, pEaKIHd HEHTpaTu3aluyu, MOoTydeHHe
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeTajlyla JAPYrMM H3 pacTBOpa COJIM, pEIIECHUE
JKCIEPUMEHTAJIBHBIX 3a7a4 N0 TeMe «BaykHelme Ki1acchl HEOPraHMUEeCKUX COSTUHEHUID.

Ilepuoanyeckuii 3axoH u Ilepnoanyeckas cucrema xumudeckux daemMenToB JI. . MengeseeBa.
Crpoenne atoMoB. XuMn4eckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIC PEaKIIUH



[lepBbie MONBITKU KIacCU(UKALIMH XUMHUECKUX 3JIeMEHTOB. [IoHATHE O TpyNIax CXOAHBIX JIEMEHTOB
(1IeoYHbIe U HIEOYHO3EMEIbHbIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT
amM(OTepHbIE OKCHUJIBI U TUAPOKCH/IBI.

Ilepnognueckuit 3akoH. Ilepumonmueckas cucrema xumuyeckux sieMeHToB JI. M. MeHnneneesa.
KopoTkomnepuoanas u amuHHonepuoHas Gopmsl Ileproauueckoil cucteMbl XuMu4eckux anemenToB Jl. U.
MenneneeBa. [lepuoas! u rpynnsl. @U3NYECKHUN CMBICIT HOPSAIKOBOIO HOMEPA, HOMEPOB NEPHOJA U IPYIIIIBI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTombl. DnexkTpoHbl. CTpoeHUE AIIEKTPOHHBIX 000JI0UEK
aToMoB IepBbIX 20 xumuueckux 3nemeHToB [lepuonnueckoii cucremsl /1. 1. MenneneeBa. Xapakrepuctuka
XUMHUYECKOTO 3JIEMEHTA IO €ro nojoxeHuto B [lepuoanueckoii cucrteme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHsI pajadyca aTOMOB XHMHUYECKHX OJEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO PYIIaM U MEPHOIAM.

3nauenue [lepuonnyeckoro 3akona u Ilepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB /7Sl pa3BUTHSA
Hayku u npaktuku. J[. 1. MenzaeneeB — y4€HbIN 1 IpakJaHUH.

Xumudeckasi cBsi3b. KoBaneHTHass (MOJSIpHAsT W HEMOJISIPHAS) CBS3b. DJIEKTPOOTPHUIIATEITHLHOCTH
XUMHUUYECKUX AIEMEHTOB. MloHHas CBS3b.

Crenenp oxuciaeHus. OKHCIUTEIRHO-BOCCTAHOBUTEIILHBIE pCaKkuum. Hpoueccm OKHCIICHHUA H
BoccTaHoOBJICHUS. OKUCIIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm: n3ydeHrne o0pasroB BEIIECTB METAJIJIOB U HEMETAJIOB, B3aMO,ICHCTBHE
TUAPOKCH/IA IIUHKA C

pacTBOpaMu KHCJIOT n Luenoqeﬁ, IIPOBECACHUC OIIBITOB, HIUTIFOCTPpUPYIOOIHUX IMPpUMCPBI
OKHCIINTCIBHOBOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, pE€aKknuun pas3jioKCHUs, COCI[I/IHGHI/IH).

Mesrcnpeomemmnie ceasu

Peamuzanms MCKIIPECIMETHBIX CBs3el IIpyu U3Yy4CHUU XHUMHH B 8 kiacce OCYHICCTBIIACTCA 4YCPE3
HCIIOJIB30BAHUEC KAaK O6I_I_[I/IX C€CTCCTBCHHO-HAY4YHBIX HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABJIIOIMXCA CUCTCMHBIMU JTJIA
OTACJIbHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOT' O LIUKIJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATHUS: Hay‘IHbeI q)aKT, runoTe3a, TCopusa, 3aKOH, aHaJIU3, CUHTC3,
KHaCCI/I(bHKaLIHH, NCPHUOAUYIHOCTD, Ha6J'IIO,Z[eHI/IC, OKCIICPpUMCHT, MOJICIUPOBAHUC, HU3MCPCHUC, MOJCJIb,
SABJICHHUC.

dusuka: Marepusi, atoM, SJICKTPOH, IMPOTOH, HeﬁTpOH, HOH, HYKJIIMA, HU30TOIIbI, PaJMOAKTHUBHOCTD,
MOJICKYJIA, SHeKTpI/I‘{eCKI/Iﬁ 3aps M, BEIEeCTBO, TCIIO, O6’béM, arperaTHoe COCTOsSIHUEC BCIICCTBA, I'a3, CI)I/I3I/I‘ICCKI/IC
BCJIMYNHBI, CAUHUILIBI UBMEPCHU, KOCMOC, IIJIAHCTHI, SBéBI[LI, COJ'IHI.[C.

buonorus: porocunres, npixanue, bnochepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMIAEMbIe, TOTUIUBO,
BO/JIHBIE PECYPCHI.



9 KUIACC
BemecTtBo u XuMHnuyeckasi peakuus

Ilepnognueckuit 3akoH. Ilepumonmueckas cucrema xumuyeckux sieMeHToB JI. M. MeHnneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NEPUOOB,
KaJusl, KaJIbLUs U UX COEIUHEHUI B COOTBETCTBUU C I0JIO)KEHUEM 3J1eMEeHTOB B Ilepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABl XMMHUYECKOW CBSA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBHCHUMOCTD
CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U BUJIa XUMHYECKOW CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMUYECKHX BEIIECTB. XUMHUYECKUE CBOWMCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKHX COCIUHEHUN, T€HETHYECKas CBSI3b HEOPraHMYECKUX
BEILIECTB.

Knaccudukanus XuMu4ecKux peakiuii o pa3IndHbIM NpU3HAKaM (110 YUCITY U COCTaBY Y4aCTBYIOLINX
B PEAaKIUU BEIIECTB, MO TEIUIOBOMY 3P (DEKTY, 10 U3MEHEHUIO CTENIeHEeH OKHUCICHNUS XUMUUECKUX 3JIEMEHTOB,
o 00paTUMOCTH, TO YYAaCTHUIO KaTalu3aropa). DK30- M SHAOTEPMHUUYECKHE PEAKIMH, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsite o ckopoctn xuMuyeckoi peakuuu. [ToHsTHe 00 0OpATUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusx. [loHsTHE O TOMOTE€HHBIX M reTepOoreHHbIX peakuusax. [IonsaTue o katanmse. [lonsaTHE 0 XUMHUYECKOM
paBHOBecHHM. DaKTOpBI, BIMAIOIIAEC HA CKOPOCTh XUMHYECKOW PEAaKIHH M IOJIOKEHHE XUMHUYECKOIO
paBHOBECHS.

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHOBOCCTAHOBUTENbHON peakuuu. CocTaBiieHue ypaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OallaHca.

TeOpI/IH SHCKTpOHHTquCKOﬁ Jucconualuu. :‘)J'ICKTPOJ'II/ITBI U HEDJICKTPOJIUTHI. KaTI/IOHbI, AHHUOHBI.
MexaHu3Mm Jucconuanyii BEIIECCTB C pa3jIMUHBIMU BUAaMU xumMudeckor cBs3u. CTereHb Jucconralnuu.
CunbHble U cl1a0bIe OJICKTPOJIMUTEI.

Peakuuu noHHoro oOMeHa. YcnoBus IMIPOTCKaHUsA peaKHI/Iﬁ HMOHHOI'O O6M€Ha, IIOJIHBIC 1 COKpaH_[éHHLIG
HOHHBIC YpPAaBHCHUSA peaKHHfI. CaolicTBa KHCJIIOT, OCHOBAaHMH W COJEH B CBETE HpCI[CTaBJ'IeHI/Iﬁ 00
BHGKTpOHHTquCKOﬁ AUCCOoOMaliim. KauecTBeHHBIE p€aKunn Ha HOHBI. ITonsTHe o ruapoJm3e COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMIJIEHHE C MOJEJISIMU KPUCTAUNIMUECKHX PEHIETOK HEOPraHWYEeCKUX BEIIECTB — METAJIOB U
HeMeTaioB (TpaduTa M anmasa), CIOXKHBIX BEHIECTB (XJOpUIa HATpHsl), HCCIEAOBAaHHE 3aBUCHMOCTHU
CKOPOCTH XMMHUYECKOH peaklliu OT BO3JACUCTBUS PA3NIUUYHBIX (DAKTOPOB, UCCIEAOBAHHE AIIEKTPONPOBOTHOCTH
pPacTBOPOB BEILIECTB, MpoIlecca AUCCOIMAIMH KUCIIOT, IIeJo4Yeil U comeil (BO3MOYKHO HCIIOIb30BaHHUE BUJIEO
MaTepHasoB), IPOBEJICHHUE OTMBITOB, WLTIOCTPUPYIOMIMX MPU3HAKH MPOTEKAHUS PEeaKIii HOHHOTO OOMeHa
(oOpazoBaHMe oOcajaka, BbBIJENIEHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WLIIOCTPUPYIOMIUX TMPUMEPHI
OKHCIIUTEIEHO-BOCCTAHOBUTENILHBIX PeaKInii (TOpeHre, peaklluy Pa3IoKeHUs, COSTUHEHUS ), pacllO3HABAHUE
HEOPraHMYECKHX BEIECTB C MOMOIbI0 KAYECTBEHHBIX PEAKIMI Ha MOHBI, PEHIEHHE HKCIIEPUMEHTAIbHBIX
3aj1a4.

HeMeTanabl 1 MX cOeTUHEHUS



OOmast xapakrepucTuka rajoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEMEHH
okucnenus. Ctpoenue u (pU3NYecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMUYECKAE CBOHCTBA Ha
nmpuMepe xjuopa (B3aUMOJAEHCTBHE C MeTajlylaMH, HeMeTalaMM, Iueiaouyamu). Xioposojaopoa. CoisHas
KHCJIOTA, XMMMYECKHE CBOICTBA, [10JIydeHUE, IPUMEHEHuE. J{eficTBUE X10pa U XJIOPOBOJOPOIa HAa OPraHu3M
yenoBeka. BaxxHenue XJIOpuibl U UX HAXOKJICHHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHBIE
crerieHH okucieHus. CrpoeHne M (U3HYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJAa M CEPHI.
AnnoTponHsie MOAU(PUKALMU KUCIOpOJa U cepbl. XMMHUUYECKUE cBOMCTBaA cepbl. CepoBOIOpOI, CTPOEHUE,
¢u3nveckne W XuUMHUYeckne cBOWCTBA. OKCHIBI Cepbl KakK IMPEICTABUTENH KUCIOTHBIX OKCHIOB. CepHas
KHACIOTa, (U3MYecKHne W XUMHUYECKHME CBOWCTBa (OOmIME Kak MpEICTaBHTENS Kiacca KHCIOT W
cnenuduueckne). XUMUYECKUE PEAKIINH, JIe)Kalllie B OCHOBE IPOMBILUIEHHOTO CII0CO0a MOIyYeHHs CEpHOI
kucnothl. [Ipumenenue cepHoit kKucnoTsl. Coliu CepHON KUCIOThI, KAYECTBEHHAsI PEAKIUs Ha Cylb(aT-uOoH.
HaxoxneHne ceppl M €€ COEOUHEHUN B NPUPOAE. XHUMUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpe.bl
COCIMHEHUSIMU cepbl (KHCIOTHbIE JOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBpAILEHUSI.

OO6mrast xapaktepuctuka s1emMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC
CTCTICHH OKUCIICHUS. A30T, pacpoCTpaHeHHE B IPUPOJIe, PU3NIECKIE U XUMHYECKUE CBOoMcTBA. KpyroBopoT
a3oTa B mpupoje. AMMHaAK, ero (pu3nUeckne U XUMHUYSCKUE CBOMCTBA, MOJydeHHe W npuMeHenne. Coim
aMMOHUS, UX (PU3UIECKHE U XUMHYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHBI aMMOHHUSI.
A30THas KHCIIOTa, e€ ToTydeHue, (PU3NUecKue M XUMUIECKHEe CBOICTBA (00IIHe KaKk MpeCTaBUTENs Kilacca
KucnoT u creuupuyeckue). Mcmonb3oBaHue HUTPATOB W COJIEH aMMOHMSI B KadyeCTBE MHUHEPATbHBIX
ynoOpenuii. XuMHUECKOe 3arpsi3HEHHE OKpYXKaloIlel cpeabl COeTUHEHHS MU a30Ta (KUCIOTHBIE HOMKIM,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOJ0EMOB). Docdop, amutoTponHbie Moaudukanuu Gochopa, Guznueckue u
xumudeckue coiictBa. Oxcua pochopa (V) u dpocdopHas kucnora, GU3NUeCKre U XUMUYECKAE CBONCTBA,
nonydeHue. Mcnonb3oBanne pochaTroB B KauecTBE MUHEPATBHBIX YI0OpEHUH.

OO6mras xapakrepuctuka 371eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE
CTENeHU OKUCJICHHs. YTJIEepOJl, aJFIOTPOIHbIE MOAU(DUKAIINY, pACIPOCTPaHEHUE B MPUPOJE, PU3UUECKUE U
XUMHUECKUe cBoiicTBa. Ancopouus. KpyroBopoT yriaeposa B npupoge. OKcuasl yriaeposa, ux gpusudeckue u
XMUMHYECKHUE CBOICTBa, JEMCTBHE HA >KMBbIE OpPraHU3MbI, MOJy4YEeHHE U NPUMEHEHHE. DKOJIOTHYECKUE
po0JsIeMbl, CBsA3aHHbIC ¢ OKcUIoM yriepoza (1V), rumoresa rio6aabHOTO MOTEIUICHHUS KIIMMaTa, HapHUKOBBIT
s dekT. YroapHas KUCIoTa U €€ CoJu, uX (PU3nuecKue 1 XUMUYECKUE CBOICTBA, MOJIyYeHHE U TIPUMEHEHUE.
KauectBennas peaknuss Ha KkapOoHaT-uoHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH U CETTLCKOM XO35HCTBE.

[TepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHUSX yriepoja (MeTaH, 3TaH,
STWJIEH, alleTHJICH, STaHOJI, TIIMIEPUH, YKCycHas KUcioTa). [IpupoaHbie HCTOYHUKH YTIEBOAOPOIOB (Yroib,
MPUPOHBIN ra3, HeTh), IPOAYKTHI X NepepaboTkH (OEH3HMH), UX POJIb B OBITY M IPOMBIIIIEHHOCTH.
[TonsiTne 0 OMOJIOrMUECKU BAaXKHBIX BEIIECTBAX: JKUPaAX, O€NIKax, YrieBoIaX — U UX POJIU B KU3HU YEIOBEKA.
MarepuanabHO€ €IMHCTBO OPraHMYECKUX U HEOPraHNYECKUX COCTMHEHHH.

Kpewmuuii, ero ¢puznyeckue u XuMU4eckrue CBONCTBA, MoTydyeHue u mpuMenenne. CoequHeHs] KpeMHUS
B mpupoae. O6mue npencraienus o6 oxcuae kpemuust (IV) u kpemuHueBoit kuciote. CHIMKATBI, MX
MCIO0JIb30BaHKE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHele cTpouTenbHble MaTepuaibl: KepaMuKa, CTEeKIIO,
IIeMeHT, OeToH, jxene300eToH. [IpoOiieMbl Ge30MacHOrO WCHONIB30BAHUS CTPOUTEIHHBIX MAaTEpPHAOB B
MMOBCETHEBHOM KU3HH.

Xumuueckuii Ikcnepumenm:



M3y4eHHEe 00pa3liOB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, POBEICHUE KaUeCTBEHHBIX
peaknuii Ha XJIOPUJ-UOHBI U HAOIIOAEHUE IPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPpAKAIONINEe (PUINIECCKUE U
XMMHMUYECKHUE CBOMCTBA TaJOTEHOB U MX COEAMHEHUH (BO3MOXHO MCIIOJIb30BAaHUE BUJEOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 0Opa3IiaMu XJI0PUI0B (TAJIOTCHHIOB), O3HAKOMIICHHE C 00pa3iiaMu cephl U €€ COCTMHECHUSIMU
(BO3MO>KHO MCTIOJIB30BAHUE BUEOMATEPHAIIOB), HAOIIOIEHUE IIpoIecca OOYTIMBaHU caxapa Mo/ IeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YE€HUE XUMHMUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM KHCIIOTHI,
MPOBEJCHNE KAaYeCTBEHHOW peaknuu Ha cyabdaT-uoH W HaOMIOAeHWE MpHU3HAKa €€ TpPOTEKaHWUs,
O3HAKOMJICHHE C (PM3UUECKUMH CBOWCTBAMH a30Ta, (pocdopa M WX coeanHEHHH (BO3MOKHO MCIIOIb30BaHUE
BHJICOMATEPHAIIOB), 00pa3amMu a30THHIX U (ocHOPHBIX yIOOpEeHUH, TOTydeHHEe, COONpaHne, paclio3HaBaHHUe
U W3Y4YEHHE CBONCTB aMMMaKa, MPOBEJICHUWE KAYECTBEHHBIX pEaKklUUi Ha MOH aMMOHHUS U (ocdaT-uoH U
M3Yy4YE€HHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEAbIO
(BO3MOKHO HCITI0JIb30BAHUE BUAECOMATEPUAIIOB), M3y4yEHHE MOJENel KPUCTAUIMYECKUX PEIIETOK anMmasa,
rpadura, QynnepeHa, 03HAKOMJIEHUE C MPOIIECCOM aJCOPOLMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yraéM W yCTPOWCTBOM IMPOTHMBOTA3a, IOJIy4YE€HHE, COOMpaHHWe, pacro3HaBaHHE M M3yYEHHE CBOICTB
YIIJIEKUCIIOTO ra3a, IPOBEACHNE KaUeCTBEHHBIX PEAKIINI Ha KapOOHAT U CUJIMKAT-UOHBI U U3Y4YEHHUE PU3HAKOB
WX  TpPOTEKAaHHs, O3HAKOMJIEHME C  MPOJIYKIHEeH  CHUIMKATHOW  MPOMBIIUIEHHOCTH,  pEIICHHE
AKCIEPUMEHTAJIbHBIX 3aa4 1o TeMe «BakHele HeMeTaibl U UX COSAUHEHUS».

MeTa/jIbI M UX CoeqUMHEeHUuA

O6HIaSI XapaKTCPUCTUKA XUMHUUYCCKHUX OJJICMCHTOB — MECTAJIOB HAa OCHOBAHHMU HX IIOJIOXKCHHSA B
[Tepuonnueckot cucrteme xummyeckux snnemeHToB [I. M. MenneneeBa u crpoenusi atomoB. CTpoeHue
MeTaJyioB. MeTtayuinyeckasi CBsI3b U METaJUIMYecKas KpHUCTajuIndecKasi pemérka. DIeKTPOXUMHUUECKUN P
HalpsDKEHUH MeTaioB. DU3MYECKHe M XUMHYECKHE CBOMCTBA MeTaioB. OOIue CrnocoObl MONTydeHUS
MeTaiioB. [IoHsATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBbl (CTalb,
YyTr'yH, TIOPATIOMUHIMN, OpOH3a) M MX MPUMEHEHUE B OBITY M TIPOMBIIILICHHOCTH.

[[lenounble Metamibl: moJjioxkeHue B Ilepuommyeckoil cucreme xumuueckux snemeHtoB I .
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXACHHE B mpupoje. PU3MYECKHe W XMMHYECKHE CBOWCTBA (HA
npuMepe HaTpus U Kaius). OKCHUJIBI ¥ TUAPOKCUIBI HATpUs U Kanus. [[puMeHeHre meioYHbpIX METAUIOB U X
COECIUHEHUHN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHuid MW KajdplMil: mnoJioxkenue B Ilepuoandeckod cucreme
xuMudeckux 3aementoB JI. . MennaeneeBa, cTpoeHrHe UX aTOMOB, HaxXOKJIeHHE B nipupoje. DPuszndeckue u
XUMHUYECKHE CBOMCTBA MarHusl W Kajublius. BakHelmue coemuHeHUs] Kalblusa (OKCHI, THAPOKCHI, COJIN).
XKécTroCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AJIOMHUHHN: TOJ0KEHUE B HepHO,Z[H‘IGCKOﬁ CUCTEMC XHMMHUYCCKHUX DOJICMCHTOB I[ . MeHz[eneeBa,
CTPOCHHEC aTOMa, HAXOXKXIACHUC B IIPHUPOIC. du3nyeckne U XUMHUYECKHE CBOMCTBA alllOMUHUS. AM(bOTepHHC
CBOMCTBA OKCHUJA U TUAPOKCHU A AJIFOMUHHUA.

XKeneso: nonoxxenue B [leproauueckoit cucteme xumudeckux >nemenToB /1. 1. MenneneeBa, ctpoeHue
aToMa, HaXokJieHue B mpupoae. dusndeckne u Xumudeckre cBoMCTBa xemne3a. OKCHIbI, THAPOKCHIBI M COJIU
xenesa (1) u xenesa (III), ux coctas, CBONWCTBA U MOJYUCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMIJICHUEC C 06p8.3LIaMI/I MCETAJIJIOB U CIIJIaBOB, UX (pI/I3I/ILIeCKI/IMI/I CBOﬁCTBaMH, HU3Y4YCHHC
pPE3yJIbTATOB KOPPO3UU MCTAJIJIOB (BO3MO)KHO HCIIOJIb30BAHHUEC BI/IILCOMaTepI/IaHOB), 0COOCHHOCTEH
B3aUMOJICMCTBUS OKCHAA KaJbIUsl U HaTpusd C BOJIOH (BO3MO)KHO HCIIOJIB30BaHUC BI/II[COMaTepI/IaHOB),



HccIeI0BaHUE CBOMCTB JKECTKOM BOJBI, MpoIiecca TOPEHUs JKele3a B KUCIOPo/ie (BOBMOYKHO UCIOJIb30BAaHUE
BHJ/IEOMATEPHUAJIOB), TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUN HA MOHBI: MarHusi, KaJIbLIMs, aTFOMUHHS,
uuHka, xxenesa (II) u xenesa (III), meau (II), HabnrogeHne U ONMKUCAHKUE MPOIIECCOB OKPAITUBAHUS [JIaMEHU
WOHAMU HATpUs, Kajlus M Kajdblus (BO3MOKHO HCIOJb30BaHUE BUJCOMATEPUATIOB), HCCIEI0BAHHUE
aM(pOTEPHBIX CBOKWCTB THPOKCHIA ATFOMUHUS U TUAPOKCUIA IUHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxxHeWIe METAJJIbl U UX COCTUHEHUS.

XuMHS U OKPYKAKOIIASA cpeaa

BemectBa n matepuasbl B IOBCEJHEBHOM JKU3HU YEJIOBEKA. be3onmacHOe HCIIOIb30BAaHUE BELIECTB U
XMUMHMUYECKUX peakluii B ObITy. [lepBas moMoIib Npu XUMUYECKUX 05KOT'aX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpyXkarolell cpeipl (MpeaenbHas TOMyCTHMasl KOHIIEHTpalMs BEIECTB,
nanee — [1/1K). Poabs XxuMuu B pelieHHH 3K0JI0TMYECKUX Mpooem.

Xumuueckuii IKcnepumenm: U3y4eHre o0pasiioB MaTeprasoB (CTEKIIO, CIIIaBbl
METaJIJIOB, MOJUMEPHbIE MaTepUaJIbl).

Meosrcnpeomemmnnie ceasu

Peanmzanust MeXmnpeIMETHBIX CBSI3€H TNMpH HW3YYCHWH XUMHHA B 9 Kilacce OCYIIECTBISIETCS depe3
HCIO0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SBISIOIINUXCS CUCTEMHBIMU IS
OTZAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mume ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3,
Kiaccuukanys, NEePUOIUIHOCTh, HAOJIOJACHHE, HKCIIEPUMEHT, MOJICIMPOBAHKUE, HW3MEpPEHUE, MOIEb,
SIBJICHUE, TAPHUKOBBIA (D (PEKT, TEXHOIOTHSI, MATEPHAITHI.

dusnka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, W30TOMbBI, PaJIAO0AKTUBHOCTb,
MOJIEKYJIa, DJICKTPUYCCKHUI 3apsi, MPOBOJHHUKH, ITOJYITPOBOIHUKH, JUIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUITMYECKasT PemIéTKa,
CIUIaBbl, (PU3NYECKHE BEIMYMHBI, CAWHHIIBI W3MEPECHHs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
CounHize.

buonorus: (I)OTOCI/IHTCS, JbIXaHHC, 61/100(1)epa, OKOCHUCTCMA, MUHCPAJIbHBIC y,HO6p€HI/I$I, MUKPOIJICMCHTEI,
MAKpO3JICMCHTLI, IIMTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPO/BI, MOJIE3HBIE UCKOMIAEMbIE, TOTUIHUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIC PE3YJIbTAThl OCBOCHUS ITPOI'PAMMBI OCHOBHOI'O 06mer0 06pa30BaHI/I$I JOCTHUI'alOTCA B XOI€
O6y‘IeHI/IH XHMMHHU B CIUMHCTBC yqe6H0171 1 BOCIIMTATEIILHON AESITEILHOCTH B COOTBETCTBHH C TpaIuIIUOHHBIMHA
pOCCHﬁCKHMH COUOKYJIBbTYPHBIMH U AYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMH, IMPUHATBIMU B O6H.I€CTBC
npaBUJIaMM W HOPpMaMH IIOBCACHUSA U CHOCO6CTBYIOT mnmponeccamM CaMoOIIO3HAHHUA, CaMOPAa3BUTHUA U
conuaan3anuu O6yan0H_II/IXC$[.

JIngHOCTHBIE PE3YyJbTAThl OTPAKAKOT TOTOBHOCTH 06yqa}0m1/1xc5{ PYKOBOACTBOBATBHCA CHCTEeMOH
IMO3UTUBHBIX NCHHOCTHBIX OpI/IeHTaI_II/Iﬁ " paCHIUPCHUC OIIbITA ACATCIIBHOCTU Ha ee OCHOB€, B TOM 4YHCJIC B
HacCTHu:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

HEHHOCTHOI'O OTHOLICHUA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICAHUIO,
MOHUMAaHUS 3HAYEHUSI XUMHYSCKOU HAYyKH B KU3HU COBPEMCHHOTO O6I.I.ICCTB8., CIIOCOOHOCTHU BJIaJCTh



JOCTOBEPHON MH(OPMAIIHCH O TIEPETIOBBIX TOCTIKEHUSAX U OTKPBITHSIX MHUPOBOW M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) IPa;KAaHCKOIo BOCIIMTAHUSA:

MMpCACTaBJICHUA O COLMAJIIBHBIX HOpMax M IpaBHJIaX MCKIIMYHOCTHBIX OTHOIIICHUM B KOJIJICKTUBC,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTU B OOILLIECTBEHHO MOJIE3HOM, yueOHOUCCIEA0BATEIbCKOM, TBOPUECKON U
ApYyrux Buaax ACATCIbHOCTH, TOTOBHOCTHU K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIbHOCTU IIPU BBINOJIHCHHUN
yT-Ie6HI)IX, IMO3HaBaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUHN XUMHWYCCKUX SKCIICPUMEHTOB, CO3JaHNU y‘-Ie6HI)IX IIPOCKTOB,
CTPCMJICHHA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIIU B IMPOLECCE 9TOM y‘I€6HOI>'I ACATCIbHOCTHU, TOTOBHOCTHU
OLICHUBAThH CBOC IMOBCACHHUEC U IMOCTYIIKKU CBOUX TOBapHHICﬁ C MO3UIUH HPABCTBCHHBIX U IMPABOBLIX HOPM C
Y4€TOM OCO3HAHUS MOCIIEACTBUI NIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEJACTABICHUS O BEIIECTBE M XMMHUYECKOM PEAKLIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIAIOIIME OCHOBY JUIS IMOHMMAaHUS CYIIHOCTH HAay4yHOM
KapTUHBI MUPa, PEACTaBICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBS35IX YeI0BEeKa
C IPUPOJHOU CPEAON, O POJIM XUMHUH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIHHBIC MOTHBHI, HAITPABJICHHBIC HA TIOJIYYCHHE HOBBIX 3HAHHUM 110 XUMUHU, HEOOXO0IUMBIE IS
0OBSICHEHUST HAOJIOMAEMBIX MPOIIECCOB M SIBJICHUH, MO3HABATEIbHON, WHPOPMAIMOHHON M YHUTATEIHCKOU
KyJIbTypbl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITEILHOH pabOThl ¢ Y4YeOHBIMU TEKCTaMHU, CIPABOYHOU
JUTEPaATypOH, TOCTYITHBIMUA TEXHUYECKUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJOTHIA;

HHTEpeC K OOYyYEeHHIO W TIO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMO0OOpa30BaHUIO, TMPOCKTHOW W  HCCIICIOBATCIbCKOW  JICATEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS OOyUYCHHS B JaJIbHEHIIIEM;

4) popMHUPOBAHNS KYJIbTYPBI 3/10POBb:

OCO3HAHHE LIEHHOCTHU >KW3HHU, OTBETCTBEHHOTO OTHONIICHHMSI K CBOEMY 3/I0pPOBbIO, YCTAaHOBKM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHUE TOCJIEACTBUNA W HENPUSITHE BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHHs1), HEOOXOAUMOCTH COOIIOACHUS MpaBUil 0€30MaCHOCTU MPHU OOpalleHUH ¢
XMMHYECKUMHU BEIIECTBAMU B ObITY U pealIbHOMN KU3HHU;

5) TPy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3Y4YEHHUIO MPOoQeccuil M TpyAa pa3inyHOTO poJia, YBOXKCHHUE K TPYIy U
pe3ysbTaTaM TPYAOBOH JESTEIBHOCTH, B TOM YHCIIC Ha OCHOBE IPUMEHEHHSI TPEAMETHBIX 3HAHUH M0 XMMHH,
OCO3HAHHBII BBIOOP HMHIMBUAYaTbHON TPAEKTOPUU NPOJOJKEHHs 0Opa3oBaHUs C Y4ETOM JIMYHOCTHBIX
UHTEPECOB M CIOCOOHOCTM K XUMHH, OOIIECTBEHHbIX MHTEPECOB U MOTpeOHOCTEH, ycHemHon
npo(ecCHOHANBHON JIESTETbHOCTH U Pa3BUTHS HEOOXOIAMMBIX YMEHHUH, TOTOBHOCTb aJalTHUPOBAThCS B
npoeccuoHaIbHON cpesie;

6) 3K0JI0rHYecKOro BOCIIHTAHUS:

OKOJIOTHYCCKH uenecooGpa3Hoe OTHOIICHHUEC K IPUPOJAC KAK MCTOUYHHUKY KHU3HU Ha 3CMJ'IC, OCHOBE €€
CYIICCTBOBAHUS, TIOHMMAHUC HCHHOCTH 3/I0POBOT'0 U 0e30macHoro 06p8.38. JKHU3HH, OTBECTCTBCHHOC OTHOIICHUEC
K CO6CTBCHHOMy (1)I/I3I/IHCCKOMy U TNCUXUYCCKOMY 310pOBbIO, OCO3HAHHC LCHHOCTU CO6J'IIOI[CHI/I}I IpaBHJI



0€301MacHOTO MOBEJCHMSI MPU PabOTE C BEIIECTBAMH, a TAKXKE B CUTYAIUSX, YIPOKAIOIINX 3JOPOBBIO U KU3HU
JTIIO/ICH

CIIOCOOHOCTH MMPUMCHATH 3HAHUSA, MTOJTYyHAaCMbIC ITPU U3YUCHUN XUMHUH, IJId PCIICHUA 3a1a4, CBA3aHHbBIX
C OKpYXKaIlEel MNPUPOAHON CpPENoM, JUIsl TMOBBILICHHS YPOBHS 3KOJOTMYECKON KYJIbTYpPbl, OCO3HAaHHS
rJ100aIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJeM M MyTed MX pelIeHHs] MOCPEICTBOM METOIOB XHMUH,
OKOJIOTMYCCKOIr0 MBIIIJICHUA, YMCHUS PYKOBOJACTBOBATHCA HM B H03HaBaTeJII>HOI71, KOMMyHHKaTHBHOﬁ u
COLIMAJIbHOW ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocrase MCTAIMMPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC I q)OpMI/IpOBaHI/IH MHPOBO33PCHUA
oOllleHayuHble TIOHATHS (3aKOH, TEOPHSs, MPHUHIMII, TUMOTE3a, (PaKT, cucrema, MpoIecc, IKCIEPUMEHT U
JPYyroe.), KOTOpbl€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeaMeTax M MO3BOJIAIOT Ha OCHOBE
3HAHMW M3 3TUX MpeaAMeToB (opMHpOBaTh MPEACTAaBICHHE O LEJIOCTHOM HaydyHOW KapTHMHE MuUpa, U
yYHHUBEpCcaJbHble YueOHbIE IeMCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHbBIC, DPETYJISTHUBHBIE), KOTOpHIE
oOecrieunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIILHOMY TUIAHUPOBAHHIO W OCYIIECTBJICHHUIO
y4eOHOM J1eATENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS

Ba3oBble jjorudyeckue JeicTBus:

YMEHHSI HCTIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS MIPU OCBOCHHUU 3HAHUMN: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATUN (BBLAEIATH MX XapaKTEpHbIE MPHU3HAKW, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTHMMH
MOHATHSIMH ), UCIIOJIB30BATh MOHSITHS 1151 OOBSICHEHHS OTJENIbHBIX (DAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHUS
U KpUTEpUU s KIACCU(PHUKAMU XMMHUYECKUX BEIIECTB W XUMHUYECKUX pEakiuil, YyCTaHaBJIUBATb
MIPUYMHHOCIICACTBEHHBIE CBSI3M MEXIy OObEKTaMH H3y4eHHs, CTPOUTHb JIOTUYECKHE pPACCYKACHUs
(MHIYKTUBHBIC, IeIyKTUBHBIE, [0 aHAJIOTUH), eJIaTh BBIBOIbI U 3aKIIIOUCHUS;

YMEHHE IPUMEHSATH B ITPOLIECCe MO3HAHUSI MOHATUS (TIPEIMETHBIE U METAIPEIMETHBIE), CHMBOJINYECKHE
(3HAKOBBIE) MOJIEJIH, UCIIOJIb3YEMbIE€ B XMMHHU, PEOOPa30BBIBATH MIUPOKO MPUMEHSIEMBIE B XUMHUH MOJICJIbHbBIE
MIPEJICTaBJICHUS] — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTa), XuMudeckas popMmysia U ypaBHEHUE XUMHUYECKOMN
peakiuuu — MpU peuIeHUH y4eOHO-II03HABATEIbHBIX 3aJad, ¢ Y4ETOM 3TUX MOJEIbHBIX HpPEICTaBICHHIMA
BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIEC NMPU3HAKU M3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIINil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHOCIIECCTBEHHBIE CBS3H U IPOTUBOPEUHS
B M3Y4aeMbIX IMIPOIIeCcCax U SBIICHUSX.

Bba3oBrble nccienoBarelbLCcKue AeiicTBHS .

YMCHHC UCITOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHHS, a4 TAKIKEC B
Ka4uC€CTBC OCHOBBI JIJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI 110 MTPOBEPKE MMPABUIIBHOCTU BBICKA3BIBACMBIX CY)K,HCHI/IP’I;

NPUOOpPETeHUE OTIBITA MO TUIAHUPOBAHHIO, OPraHU3aAIMY U TIPOBEICHUIO YYCHUYECKHUX SKCIIEPUMEHTOB,
yMeHHEe HAOII0IaTh 32 XOJ0M IPOIIEcca, CAMOCTOSTEIBHO MPOTHO3UPOBATh €T0 pe3ynbTar, (hOpMyInpOBaTh
0000IIeHNsT W BBIBOJABI 0 pE3yJbTaTaM IPOBEAEHHOTO OIbITA, HCCIEAOBAHUS, COCTABISATH OTYET O
poJieTaHHOM paboTe.

Pabora ¢ nndopmanmeii:



yMEHHUE BBIOMpATh, aHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (HOpPM
IIPEJICTaBJICHUS], IOJy4YaeMyI0 W3 Ppa3HbIX HCTOYHMKOB (HAy4HO-TIONYJISIpHAs JIMUTEpaTypa XUMHUYECKOIO
COJIep’KaHus, CIpPaBOYHbIE MOCOOUs, pecypchl WHTepHETa), KPUTUYECKU OILEHWBATH MPOTHBOPEUYHUBYIO W
HEJ0CTOBEPHYIO HHPOPMAIIHUIO;

YMEHHUE TPUMEHSTHh pa3IMyHble METOABl M 3alpoChl IpU MOHWCKE M OTOOpe HHPOpPMALUU U
COOTBETCTBYIOILIUX JAaHHBIX, HEOOXOJUMBIX JUIsl BBIIOJHEHUS YYE€OHBIX U IIO3HABATEJIbHBIX 3a/a4
OTIPENIENIEHHOTO THIIA, IPHOOPETEHNE OIBITA B 00IaCTH MCIIOJIb30BaHMs WH(POPMAIIMOHHOKOMMYHHUKATHBHBIX
TEXHOJIOTUM, OBJIAJICHUE KYJIbTYpOH AKTHMBHOIO HCIIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHUCTEM,
CaMOCTOSITEIIbHO BBIOMpATh ONTHMAJBHYIO (OpMY TMpEICTaBIeHUs HHPOPMALUU W WILIIOCTPHPOBATH
pelaeMble 3314l HECIOKHBIMU CXEMaMH, luarpaMMaMu, ApyrumMu (popmamu rpaduku U UX KOMOMHALUAMY;

YMEHHE HCI0JIb30BATh W AHAJU3UPOBATH B MpOIEcce Y4EOHONW M MCCIEeI0BaTENbCKOW JESITENbHOCTU
I/IH(l)OpMaHI/IIO O BJIMAHUH TOPOMBINIIICHHOCTH, CCJIILCKOI'O XO3SIUCTBA | TpaHCIIOpTa Ha COCTOSHHEC
OKpY’Karolen NPUPOIHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBHA: YMEHUS 33]]aBaTh BOIIPOCHI (B X0/Ie
nuanora u (i) JUCKYCCHH) TI0 CYIECTBY 00CYKIaeMOM TEMBI,
(hOopMyITMPOBAaTh CBOW MPEIOKCHHUSI OTHOCUTEIBHO BBIIOTHEHHUS TTPEIIOKEHHON 3a/1a4H;

YMCHUA TMPECACTABIIATL IIOJTYUCHHBIC PE3YIbTAaThl IIO3HaBaTEILHOU JACATCIIBHOCTH B YCTHBIX H
MUCHMECHHBIX TEKCTaX; JAeNiaTh MPE3CHTAIMIO0 PEe3yJIbTAaTOB BBHIMIOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(JtrabopaTopHOTO OIBITA, TAOOPATOPHOM PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHSI y4e€OHOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABAaTEIbHOM U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH TPHU PEHICHWH BO3HUKAIOUIUMX NpoOJieM Ha OCHOBE Yuéra OOILIuX
MHTEPECOB U COTJIACOBAHUS MO3UIUI (00CYX/IeHUsI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOODIMHALIHS
COBMECTHBIX JICHCTBUIL, OTpe/ieNieHue KPUTEPUEB 110 OLIEHKE KaYeCTBA BBIMOJIHEHHON pabOThI U IPYTHE).

PeryasiTuBHble yHHBepcaAJbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHUE CaMOCTOATENIbHO  ONpEAeNsATh ULEeIu  JeATEIbHOCTH, IUJIAHUPOBAaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh M IIPU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOK JIEATEIBLHOCTh, BHIOMpATh HamOoJiee
s¢deKkTUBHBIE CIIOCOOBI pelIeHHs Y4eOHBIX M MO3HABATEIbHBIX 33]a4, CAMOCTOSATEIbHO COCTABIISATH HIIU
KOPPEKTUPOBATh MPEIJIOKEHHbIA aITOPUTM JACUCTBUI MNPU BBIIOJHEHUM 33JaHUN C Y4ETOM IOIYYEHUS
HOBBIX 3HAHHUI 00 M3ydaeMbIX 00BEKTaX — BEHIECTBAX M PEAKIUAX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3ynbTara 3asBJICHHOM LIE€JIM, YMEHHUE UCII0Ib30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IPEJIAraéMbl€ B yCIOBUU
3aJaHuM.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX Pe3yJIbTAaTOB MO OCBOSHHUIO O0S3aTENBHOTO COJICpKAHUS, YCTAHOBJICHHOTO
JTaHHOU (QenepanbHON paboduell mMporpamMMoi, BBIAETSIOT: OCBOSHHBIE OOYYAIOIIMMHCS HAayYHbIE 3HAHMS,
YMEHHUSI U CTIOCOOBI ICUCTBUM, crienin(rueckue Asl MpeaMeTHOH obaacTu «XuMHs, BUIBI AEITETbHOCTH IO



MOJIyYCHUIO0 HOBOTO 3HAHUS, €ro MHTEPIpETaLnu, IpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX U
HOBBIX CUTyalUsX.

K xoniy oOydyenus B 8 kJjiacce mpeaMeETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaXKaTh
Cc(OPMHUPOBAHHOCTD y O0YJAIOIIUXCS YMEHUI:

PaCKpBIBATh CMBICJI OCHOBHBIX XHUMHWYCCKUX IIOHATHH: aToOM, MOJICKYJIA, XUMHWYECKUU 9JICMCHT, ITPOCTOC
BEILIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJAHOpOJHAs M HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEJIbHAs
aTOMHasi M MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBas JOJIst
XUMHUYECKOTO DJJIEMEHTa B COCIMHEHHMHM, MOJIAPHBIA O00BEM, OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJb,
AJIEKTPOOTPHULATENILHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl peaklys, KiaccuuKalus peakuuil: peakuuu
COCAMHCHUA, PCAKIMU PA3JIOKCHUA, PCAKIMKU 3aMCUICHUA, PCAaKIIUU 06M€Ha, 9K30- U SHAOTCPMHUYCCKUC
peakiuu, TeroBoi ekt peakiuu, sSapo aToMa, dJIESKTPOHHBIN IO aToMa, aTOMHasi OpOUTalb, panycC
aToMa, XUMHYCCKas CBA3b, IMOJIAPHASA U HCTIOJIAPHAA KOBAJICHTHAA CBA3b, MOHHAs CBA3b, MOH, KATUOH, aHWOH,
pacTBOp, MaccoBas JI0J1s BelecTBa (IIPOLIEHTHAS KOHIICHTPAIIUsI) B paCTBOPE;

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX HOHITUU U IMPUMCHATH 3THU NIOHATUA IMPU OIMMMCAHUHN
BEILIECTB U UX IIPEBPAILCHHUI;

HCII0JIB30BaTh XMMHYCCKYHO CHUMBOJIUKY IJId COCTaBJICHUA q)OpMyJ'I BCIIIECTB U ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKkmii;

ONpCAC/IAATE BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCINMHECHUAX, CTCIICHb OKHUCICHUA DJICMECHTOB B
OMHAPHBIX COCAMHEHUSX, TPUHAIICKHOCTH BEIIECTB K ONMPEICIEHHOMY KJIaCCy COSAMHEHUN Mo GopMyIiam,
BU/ XUMHUYECKOU CBSA3U (KOBaJ'IeHTHaﬂ )51 I/IOHHaSI) B HCOPraHNM4YCCKUX COCANHCHUAX

packpbiBaTh cMmbica llepuogmyeckoro 3axkona J[. M. MenaeneeBa: AeMOHCTPUPOBATh IMOHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHMX JJIEMEHTOB OT MX MoJiokeHus B llepuommueckoit
CHUCTEME, 3aKOHOB COXpPAaHEHHUS MAacCChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISPHOIO YYEHHS,
3aKkoHa ABOTrajapo;

OTHCHIBATh M XapaKTepu3oBaTh TabanuHyio Gopmy Ilepronuueckoil CUCTEMBbl XMUMHYECKUX DSJIEMEHTOB:
pasnuuaTh MOHATHS «rjaBHas noarpynna (A-rpymnma)» u «nobounas moarpynma (b-rpymma)», mansie u
0oJbIIME MEePHO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOpble uMeroTcsi B Tabnuue «llepuoanueckas cuctema
xumuueckux anemeHtoB Jl. WM. MenzgeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sapa, oOlee YuCiIOo SJIEKTPOHOB M pacHpelesieHne HUX IO
AIIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XMMHUECKHE FIEMEHThI, HEOPraHW4YecKHe BEeIIecTBa, XMMHUUECKHUEe peakuu (1o Yucily U
COCTaBY Y4acCTBYIOUIUX B PEaKLUU BEIIECTB, M0 TEIUIOBOMY 3P (heKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KIIACCOB, MOATBEPKAAS
OTIHMCaHKE IPUMEPaAMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIU;
MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HUX KauyeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUSI XUMUUYECKUX MPEBPAILICHUN B PA3IMUHBIX YCIOBUSIX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIK0 XUMUYECKOTO
aneMeHTa 1o (opMmyne COEIWHEHHUs, MAacCOBYIO JOJIO BEIIECTBAa B PAcTBOpPE, MPOBOJAUTH PACUEThI IO
YPaBHEHUIO XMMUYECKOM peaKklny;

MIPUMEHSITH OCHOBHBIE OTIEpAIi MBICIUTEIBHON JAeSITENFHOCTH — aHAINU3 M CUHTE3, CpaBHEHHE, 0000IIeHIe,
CUCTEMAaTH3AIIHIO, KIACCH(UKAIUIO, BBISIBICHNE MPUUYNHHO-CIICICTBEHHBIX CBSA3EH — /U U3y4EHUS! CBOWCTB
BEIIECTB M XUMHUYECKHX pPEaKIHii, eCTECTBEHHO-HAyYHbIE€ METOJbI MO3HAHUS — HaOIIOJeHHE, W3MEpPEeHHE,
MO/JIETMPOBAHUE, IKCTIEPUMEHT (PEeaJIbHbIN U MBICIIEHHBIN );

clieIoBaTh MpaBHJIAM IOJIb30BAHUS XUMUYECKOW MOCYIOM M 1abOpaTOpHBIM OO0OpYIOBaHHEM, a TaKKe
MpaBwiIaM OOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU IO BBIMOJHEHUIO JTaOOpPAaTOPHBIX
XMUMHYECKUX OTBITOB MO TONYYSHHIO M COOMpPaHHI0 ra3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAECIEHHON MAacCOBOM J0Jiell pacTBOPEHHOIO BEIECTBA, MJIAHUPOBATH U



MIPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB MIEJIOYEH M KUCIOT C TOMOIIBIO
MHIUKATOPOB (JTaKMYC, (heHON(PTaTICHH, METHIIOPAHK U JIPYTHE).

K xoniy oOydyenus B 9 Kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KAaTHOH,
aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTEIEHb
OKHCIICHHSI, XHMUYECKasi PeaKlnsi, XAMUYECKasi CBS3b, TEIIOBOH 3(h(heKT peakinu, MOJb, MOJISIPHBIA 00BEM,
pacTBOp, BJEKTPOJUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHUECKAs AMCCOLMALUS, PEaKUUd HMOHHOro oOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, oOpaTuMble u HeoOpaTuMble peaKiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTEIb, OKMCIIEHHE U BOCCTAHOBJICHUE,
AIJIOTPONHSL, aM(POTEPHOCTh, XUMUYECKAs! CBA3b (KOBAJIEHTHAs, HOHHAs, METAJNTNYECKast ), KpUCTAILIINYECKAs
pemérka, KOppo3Ws METaJuIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluMu, MpeleNbHO JIOMyCTUMAast
koHuentpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M MPUMEHSTh 3TU MOHATUS NPU ONHCAHUU
BEILIECTB U UX IIPEBPAILCHHUIA;

HCIO0JIb30BATh XMMUYECKYI0O CHUMBOJMKY JJIsl COCTaBieHHsS (OpMyN BEIIECTB M YpPaBHEHHH XMMHUYECKUX
peaKkumii;

OTIPE/IENIATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX 3JIE€MEHTOB B COEIUHEHHSX Pa3IU4YHOIO
COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONpPEIeIEHHOMY KJIacCy COEAMHEHUN 1Mo popMysaM, BUJL XUMHUYECKOM
CBs3M (KOBaJICHTHAs, HIOHHAs, METa/NINYecKas) B HEOPTraHUYECKUX COETMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON
dbopmyre, XxapakTep Cpelbl B BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COETUHEHHH, THI KPUCTALTHYECKOU
pPEETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbici [leproanueckoro 3akona JI. M. MeHnmeneeBa u AEMOHCTPUPOBATH €r0 MOHUMAHHE:
OMHCHIBATh M XapaKTepu3oBaTh TabanuHyio (Gopmy Ileproguueckoid CUCTEMBbl XMUMHYECKUX DSJIEMEHTOB:
pasnuuaTh MOHATHS «rjaBHas moarpynmna (A-rpymnma)» u «nobounas moarpynma (b-rpymma)», mansie u
00JIbIINE TEPUObl, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCSl B IEPUOANYECKOM TanuIle, ¢ YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKUX D3JEMEHTOB (COCTaB M 3apsja sjpa, oOliee 4YHcio
AJIEKTPOHOB U PACIPEICIICHUE UX TI0 JIEKTPOHHBIM CJI0SIM), OOBSICHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUI B IIpeieax MajblX EPUO0B U IIIaBHBIX HOATPYII C YUETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XMMHUYECKHE AIEMEHThI, HEOPraHUYeCKHe BEIIECTBA, XMMHUECKUE Peakiuu (10 YUCTy U
COCTaBY y4acCTBYIOIIMX B PEaKLUU BEIIECTB, M0 TEIIOBOMY 3D (eKTy, M0 U3MEHEHUIO CTENeHEN OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OO0MIME W cCHenUupUUIECKHe XUMUYECKHE CBOMCTBA MPOCTBHIX M CIOKHBIX
BEILIECTB, MOJATBEPKAAsi ONMUCAHUE NMPUMEPAMU MOJEKYJISPHBIX U MOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUH;

COCTaBJISATh YPABHEHMS DIIEKTPOJIUTUYECKON AMCCOLMAIMM KHUCJIOT, IIEJIOYEH U COJIeH, IMOJIHBIE U
COKpAIllEHHbIE YpaBHEHHUsS peakuMid HOHHOrO OOMEHa, YypaBHEHMs pPeakUui, M[OATBEPKIAAIOLINX
CYLIECTBOBaHME F€HETUUECKOM CBS3M MEXK/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh  CYHIHOCTb  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKIMM  IOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOTO OanaHca 3TUX PeaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHMSI, BO3MOKHOCTH IIPOTEKAHUS XUMHUUECKUX
MIPEBPALLEHUI B PA3JIMYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIK0 XUMHUYECKOTO
arieMeHTa 1Mo (opMylie COECTUHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MPOBOIMTH Pacu€Tbl IO
YPaBHEHUIO XUMHUYECKOHN PEaKLINH;



coOuoaTh TpaBWiIa TOJIb30BAHUS XMMHUYECKOH MOCynoil W jabopaTOpHBIM 00OpYyIOBAaHHEM, a TaKXKe
npaBuja OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBHMH C WHCTPYKUUSMHU MO BBINOJHEHUIO JTAOOPATOPHBIX
XMUMHYECKUX OTBITOB MO MOJY4SHHUIO M COOMPAHUIO T'a3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKHCIIOTO rasa);
MPOBOJIUTh PEAKLMHU, MOJITBEPKIAIONINE KAUYECTBEHHBIM COCTaB pAa3IMYHbIX BELIECTB: pPACHO3HABATh
OTIBITHBIM IyTEM XJIOpHI-, OpOMUI-, HOAUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI,
KaTHOHBI AMMOHHS U MOHBI M3yYE€HHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHMUECKUX
BEIIIECTB;

IIPUMEHSTh OCHOBHBIE OIIE€paIlK MBICIIUTEIbHON AESITEIbHOCTH — aHAJIW3 U CUHTE3, CpPaBHEHUE, 00001IeHHE,
CUCTEMATH3allMI0, BBISBICHUE MPUYMHHO-CIICJCTBEHHBIX CBSI3€d — Ul WM3YYEHHUs CBOWCTB BEIIECTB U
XMUMHMUYECKUX pEeakUui, €CTECTBEHHO-HAYYHblE METOJAbl [O3HAaHWA — HaAOJIOJEHUE, H3MEpEHHUE,
MOJEUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne |  HaumeHnoBanue pazienoB u KonunuecTBo yacos DneKTpoHHbIE (IUPPOBHIEC)
/T TEM IIPOTPAMMBI Beero | Kontpobabie| [paxtiecke 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

Pasnen 1. [lepBonayanbHble XMUMUYECKHE MOHATHSA

1.1|Xumus — BaxkHast 00JaCTh 5 2 bubnuoreka [JOK
€CTEeCTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPAKTUIECKOU JISATSITBHOCTH
JeloBeKa

1.2|BemecTBa 1 XUMUYECKHUE 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinmue npejacTaBu

TCJIN HEOPraHMIECKUX BCHICCTB

2.1|Bo3nyx. Kucnopoa. [lonsitue 6 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
2.2|Bonopon.Ilonsitre o kucinorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
2.3|Bona. PactBopsl. [lonstue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSAX https://m.edsoo.ru/7f41837c
2.4|OcHOBHBIE KJ1accChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoguyeckasi cucrema xummueckunx 3jaemenTon /1. U.
MengeseeBa. CtpoeHne aToM0OB. XMMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIHU

3.1|ITlepuonnyeckuii 3aK0H U 7 bu6mmoreka [JOK
[Teproauyeckas cucrema https://m.edsoo.ru/7f41837c
XHMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CtpoeHue aroma

3.2| Xumuueckas CBS3b. 8 1 bu6mmoreka [JOK
OKHUCIUTETBHO- https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
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Wroro no pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB 68 4 5
I10 ITPOT'PAMME
9 KJIACC
Ne | HaumeHnoBaHue pa3zienoB u KosmuecTBo yacos OnexrponHsie (TU(POBEIE)
/1 TEM TPOTPaMMBbI 00pa3oBaTebHbIE pECYpPCHI
Bcero  |Kontpousbnbie|lIpakTnyeckue
paboTsl paboThl

Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuH

1.1 |TIoBTOpEHuUE U yrayOneHue 5) 1 bubnuorexa [JOK
3HAHHUI OCHOBHBIX Pa3/IelioB https://m.edsoo.ru/7f41a636
Kypca 8 Kinacca

1.2 |OcHOBHBIE  3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XAMHUUYECKHX peaKinit https://m.edsoo.ru/7f41a636

No | HammeHnoBaHue pa3aeinoB U KonunuecTBo yacos DneKkTpoHHbIE (IUPPOBHIEC)

/o TEM TPOTPAMMBI 00pa3oBaTebHBIE PECYPCHI

Bcero  |Kontposbnbie|lIpakTnueckue
paboTsI paboTsI

1.3 | DnekTponuTHIecKas 8 1 1 bubnuorexa [JOK
MACCOUHALNS. XAMUUYECKHE https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax

Hroro mo pazmeny 17

Paznen 2. HemeTaJuibl M MX cOeJUHEHUSA

2.1 |O0mas xapakTepUCTHKA 4 1 bubnuoreka [JOK
XHUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/7f41a636
VI A-rpynnel. ['anorenst

2.2 |O0mmas xapakTepucTuKa 6 bubnuoreka [{OK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/7f41a636
VIArpynner. Cepa u eé
COEIMHEHUS

2.3 |O0mas xapakTepucTuKa 7 1 bubnuoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636
V Arpymmsl. A3ot, dochop u
UX COCTMHEHUS

2.4 |O6mas xapakTepucTHKa 8 1 2 bubnuorexa [IOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636
IVArpynmnel. Yrnepon u
KPEeMHMH U UX COCTMHEHUS

Hroro no pazneny 25

Paszgen 3. Mera/LIbl 4 X COeAMHEHUSA
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3.1 [ OG1ue cBo¥CTBAa METAJIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 | BaxkHeiiime MeTaIbl M UX 16 1 2 bubnuoreka [IOK
COCTMHCHUS https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 | BemectBa 1 MaTepuabl B 3 bubnuorexa [JOK
YKH3HH YEIIOBEKA https://m.edsoo.ru/7f41a636
Wtoro mo paznmeny 3
Pe3epBHOE BpeMmst bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 7
1O ITPOT'PAMME
MOYPOYHOE IIVIAHUPOBAHUE
8 KJIACC
No Tema ypoxka KonunuecTBo yacos Hata | DnekTpoHHbIe TU(DPOBBIE
n/n Bcero| Konrponsnsie| [IpakTnueckue usyqe 0bpasoBaTeNbHEIe
paboTsI paboThI HUA Pecyperl
1 |IIpeamer xumuu. Ponb xumuum | 1 bubnuoreka [JOK
B XKM3HHM 4ejoBeka. Tena u https://m.edsoo.ru/ff0d210
BEIECTBA c
Ne Tema ypoxka KonuuecTBo yacos Jara | DnexTpoHHbIE HU(PPOBLIE
n/n Bcero| Kortpomnsabie| [Tpakruaeckue| 1Y€ 0bpasoBaTeNbHEIE
paboTsI paboThI HuA pecypert
2 |Ilonsatwe o MeTOAaX MO3HAHUA 1 bu6mmoreka [JOK
B XHUMHUHU https://m.edsoo.ru/ff0d227
e
3 |[Ipaktuueckas padota Ne 1 1 0 1 bubnuoreka [JOK
«[IpaBuia paboTsl B https://m.edsoo.ru/ff0d23d
nabopatopuu U NPUEMBI c
oOpareHus ¢ 1abopaTopHbIM
o0opynoBaHUEMY
4 |YucThle BEIIECTBA M CMECH. 1 bu6mmoreka [JOK
CriocoObI pa3ieseHus cMecei https://m.edsoo.ru/ff0d26¢
a
5 |IIpaxktnueckas padota Ne 2 1 1 bubnuorexa [IOK
«Paznenenue cmeceii (Ha https://m.edsoo.ru/ff0d28c
MIpUMepe OYUCTKU MTOBAPEHHON 8
COJIN)»
6 |ATOMBI U MOJIEKYJIbI 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6
C
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7 | XUMHYCCKHUE DIICMCHTHI. 1 bubnuoreka [IOK
3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHYECKUX JIIEMEHTOB 8
8 |IIpocTsie 1 CIOXKHBIC 1 bubnuorexa [JOK
BEIICCTBA https://m.edsoo.ru/ff0d2a6
c
9 | ATOMHO-MOJICKYIISIPHOE 1 bubnuorexa [JOK
yUCHHE https://m.edsoo.ru/ff0d2d5
0
10 |3akoH MOCTOSIHCTBA COCTaBa 1 bubnuorexa [JOK
BeriecTB. XUMHUYeCKas https://m.edsoo.ru/ff0d2ea
dbopmyna. BamentHocTh e
aTOMOB XHMMHYECKUX
JJIEMEHTOB
11 |OTHOCHTENBHAS aTOMHAS 1 bubmmoreka [{OK
Macca. OTHOCHTE IbHAS https://m.edsoo.ru/ff0d323
MOJICKYJISIpHAsT Macca c
12 |MaccoBas 1011 XHMHUYECKOTO 1 bu6mmoreka [IOK
3JIEMEHTA B COCTMHEHUHN https://m.edsoo.ru/ff0d350
c
13 |KomuuecTBo BemectBa. Mo, 1 bu6mmoreka [IOK
MognsipHas Macca https://m.edsoo.ru/ff0d523
0
14 |Dusnueckre U XUMHYCCKUE 1 bubnuorexa [JOK
SIBIICHHSI. X AMHYCCKast https://m.edsoo.ru/ff0d37f
peaxius a
15 |[Ipu3Haku w©  yCIOBHS 1 bubnuorexa [JOK
MPOTEKAHUSA XMMHUYECKHX https://m.edsoo.ru/ff0d3al
peakmit 6
Ne Tema ypoka KonunuecTBo yacos Jata | DnexTpoHHbIE IU(PPOBBIE
n/n Bcero| Kontponbsnbie| [IpakTnueckue usy4e obpasoBarelbHee
paboThI paboTsI HUA pecypeel
16 |3akoH coxpaHEHUS MacChl 1 bubnuoreka [JOK
BEIIECTB. XUMUYECKHUE https://m.edsoo.ru/ff0d3b8
ypaBHEHUS 8
17 |BbruucieHust KOJU4ecTBa, 1 bubmuoreka [JOK
MAacchl BEIIECTBA 110 https://m.edsoo.ru/ff0d570
YpaBHEHUSM XUMHUYECKUX 8
peakuun
18 |Knaccuukanus XuMHYECKUX 1 bubnuoreka [JOK

peakimii (CoeMHEHMS,
pas3yIoKeHUs, 3aMEIICHHUS,
oOMeHa)

https://m.edsoo.ru/ff0d3f3
4
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19 |M. B. JlomoHOCOB — 1 bu6moreka [JOK
YUYEHBIHIHIMKIIOTIC/IUCT. https://m.edsoo.ru/ff0d40c
O60061enue u 4
cUcTeMaTu3auurs 3HaHUI

20 |KontposbHas padora Nel mo 1 1 bubnuorexa [JOK
TeMe «BemiectBa u https://m.edsoo.ru/ff0d429
XUMHYECKUC PCAKITUI 0

21 |Bo3ayx — cMmech ra3os. 1 bubnuotexa [JOK
CocraB Bo3ayxa. Kucmopom — https://m.edsoo.ru/ff0d448
3JIEMEHT U TPOCTOE BEIIECTBO. e
O30H

22 |®usznyeckue U XUMHYECKUE 1 bubmmoreka [{OK
CBOMCTBA KUCIOPOIa (PeaKum https://m.edsoo.ru/ff0d461
OKHCJIEHUS, TOPEHHUE). 4
[Tonsarue 06 okcumax

23 |CriocoOsI moTyueHust 1 bubmmoreka [JOK
KHCIIOPO/Ia B JIA0OPATOPUH U https://m.edsoo.ru/ff0d497
IIPOMBIIIJICHHOCTH. a
[Ipumenenue kucnopoaa

24 | TemmoBoii 3¢ ekt 1 bu6moreka [IOK
XUMHUYECKOHN PEeaKInH, https://m.edsoo.ru/ff0d479
MTOHATHE O TEPMOXUMUIECKOM 0
YpaBHEHHH, IK30- U
SHIOTEPMHUUECKUX PEAKIUIX

25 |TomnmBo (HedTh, yroas u 1 bubnuorexa [JOK
MeTaH). 3arpsi3sHeHHE BO3IyXa, https://m.edsoo.ru/ff0d4c4
CIIOCOOBI €ro a
MPEOTBPAILCHHS

26 |IIpaktuueckas pabota Ne 3 o 1 1 bu6mmoreka [JOK
teme «Iloayuenue u https://m.edsoo.ru/ff0d4ae
coOMpaHue KHCIOPOa, 2
W3YUYEHHE €r0 CBOKCTBY

27 |Bomopon— 3leMeHT U 1 bubnuorexa LIOK
IIPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d4dd
Haxosxnenue B npupoie 0

28 |Dusznyeckue U XUMUYECKUE 1 bubmuoreka [JOK
CBOMCTBA BOJIOPO/IA. https://m.edsoo.ru/ff0d4dd
[TpumeneHue Bo1opoaa 0

No Tema ypoxka KonunuectBo uacos Jata | DnexTpoHHbIE ITUPPOBBIE

n/n Bcero| Kontpounbnbie|[IpakTnueckne u3yde obpasoBaTenLHbIe

paboThI paboThI Hud Pecyperl

29 |I[ToHsATHE O KHCIOTAaX U COJIAX 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d50d
2
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

30

CrniocoObI mosryyeHus
BOJIOpOJIa B TabopaTopuu

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4dd
0

31

[Ipaktuyeckas padora Ne 4 o
teMme «llonyyenue u
cobupanue BOJAOPOIa,
W3yYEHHE €r0 CBOMCTB)»

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4f4
2

32

MonsipHblii 00BEM Ta30B.
3akoH ABOraapo

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d542
e

33

Brrunciienns o0néma,
KOJIMYECTBA BEIECTBA ra3a 1o
€Tr0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA WK 00BbEMY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d55a
0

34

Brrunciaenus o0bEMOB ra3os
10 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHAa 00BLEMHBIX
OTHOIIIEHUH Ta30B

bubmmoreka [{OK
https://m.edsoo.ru/ff0d570
8

35

dusznueckrue U XUMHUYECKHUE
CBOIICTBA BOJIBI

bu6moreka [IOK
https://m.edsoo.ru/ff0d587
a

36

CocrtaB ocHoBanui. [Toaarue
00 MHIMKAaTOpax

bu6moreka [IOK
https://m.edsoo.ru/ff0d59e
2

37

Bopa xak pactBopuTENb.
Hacsimennsie n
HEHACBILIIEHHbIE PACTBOPBI.
MaccoBast 107151 BelllecTBa B
pacTtBope

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b4
0

38

[IpakTuueckas padora Ne 5 o
teme «IIpurorosienue
PacTBOPOB C ONpeaeIEHHOMN
MacCOBOI nojei
PacTBOPEHHOTO BELIECTBA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eb
a

39

Kontponsnas padora Ne2 mno
teme «Kucnopon. Bomopon.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d634

Bona» 2

40 |Oxcuasl: coCTas, bu6mmoreka [JOK
KIaccupuKanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e

41 |ITonyueHHe U XUMHUYECKHE bubnuorexa [IOK
CBOWCTBA KUCIIOTHBIX, https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM(OTEPHBIX e
OKCHJIOB

No Tema ypoka KonudectBo vacos



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

/o Bcero| Kontponsnsie| [Ipaktuueckue| [lata | DnexrponHble HUppOBBIE
paboTsI paboTsI u3yue 00pa3oBaTeIbHbIC
HUS pecypchl

42 |OcCHOBaHUS: COCTaB, 1 bub6mmoreka [{OK
KIaccuuKaIus, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a

43 |[lomydeHHe U XUMUYECKHE 1 bubmmorexa LIOK
CBOWMCTBA OCHOBaHHUIA https://m.edsoo.ru/ff0d67c

a

44 |KuCIOTHI: COCTaB, 1 bu6mmorexa [{OK
KIaccuuKaIus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 |TlomyueHue U XUMHYECKHE 1 bubnuotexa [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2

46 |Conwm (cpemaue): 1 bubmmoreka [JOK
HOMEHKJIaTypa, CIIoCOObI https://m.edsoo.ru/00ad94
MTOJTY4YEHUS, XUMHUYECKHE 74
CBOICTBa

47 |IIpaxtuueckas padota Ne 6. 1 1 bubnuoreka [JOK
Perrenne https://m.edsoo.ru/00ad9b
AKCIEPUMEHTAJIbHBIX 33/1a4 110 7c
TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIUHEHUIN)

48 |T'eneTnyeckas CBS3b MEKIY 1 bu6moreka [IOK
KJaccaMd HEOPraHMYCCKHX https://m.edsoo.ru/00ad9a
COEIMHEHUN 50

49 |O6o006mecHNE 1 1 bu6mmoreka [JOK
CHCTEMaTH3aIMsl 3HAHHIMA https://m.edsoo.ru/00ad9c

b2

50 |KontponsHas padora Ne3 mo 1 1 bu6mmoreka [JOK
Teme "OCHOBHBIC KITaCChI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COeTMHEHUI" la

51 |IlepBble MOIBITKH 1 bubnuoreka [JOK
KIaccu()UKAIUH XUMHYECKUX https://m.edsoo.ru/00ad9ff
aneMeHToB. [lonsTue o a
TPYIIax CXOJHBIX YIEMEHTOB

52 |llepuoanueckuii 3aKOH U 1 bu6mmoreka [JOK
[Tepnoauyeckas cucrema https://m.edsoo.ru/00ada5
XUMHUUYECKHUX diemeHToB [l. 1. 2c
MenneneeBa

53 (Ilepuompl, rpymisl, 1 bubnuorexa [IOK

MOJATPYIIIBI

https://m.edsoo.ru/00adab
2c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

94 |Ctpoenue aromoB. CocTtaB 1 bubnuorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada3
42
Ne Tema ypoka KonunuecTBo wacos Jata | DnexTpoHHBIC ITU(PPOBBIC
n/n Bcero| Konrponsnsie| [Ipaktnueckue u3yae 0bpasoBaTeNLHEIe
paboThl paboThl HHA pecypeel
55 |CtpoeHue 31eKTPOHHBIX 1 bubnuorexa [JOK
000JI04€K aTOMOB 3JIEMEHTOB https://m.edsoo.ru/00ada6
[Tepuonnueckoit cucremsr /. bc
N. Menpaeneesa
56 |Xapakrepuctuka xumuuyeckoro, 1 bubnuorexa [JOK
ANIEMEHTA IO ErOTIOJIOKEHUIO https://m.edsoo.ru/00ada8
B I[lepnoanueckoii cucreme /1. 24
N. Menpaeneesa
57 |3nauenue I[leproanueckoro 1 bubnuorexa [JOK
3aKOHa JIJIsl Pa3BUTHSI HAYKH U https://m.edsoo.ru/00ada9
npaktuku. J{. I. Mennenees 6e
— Y4€HBIi, ITe1aror u
IpaXKIaHUH
58 |DneKTpoOoTpHUIIATEIHHOCTD 1 bubnuoreka [JOK
aTOMOB XMMHYCCKHX https://m.edsoo.ru/00adaa
3JIEMEHTOB b8
59 |HMonHas xumuyeckas CBs3b 1 bubnuorexa [JOK
https://m.edsoo.ru/00adac
34
60 |KoBaneHTHas nmoJspHas 1 bubnuoreka [{OK
XHMUYECKas CBA3b https://m.edsoo.ru/00adaa
b8
61 |KoBaneHTHas HenoJisspHas 1 bubnuoreka [JOK
XHMUYECKas CBA3b https://m.edsoo.ru/00adaa
b9
62 |CteneHb OKUCICHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/00adae
28
63 |OxucauTENnBHO- 1 bu6mmorexa LIOK
BOCCTAHOBHUTEJIbHbIE PEAKIHH https://m.edsoo.ru/00adb0
76
64 |[Oxucnurenu u 1 bu6mmoreka [JOK
BOCCTAHOBHUTEIIH https://m.edsoo.ru/00adb0
76
65 |KontponbHas padora Ned mo 1 1 bubnmnoreka [JOK

TEMC «CTpO CHHC aToMa.

XHUMHUYECKas CBI3b»

https://m.edsoo.ru/00adb4
86



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

66 |PesepBHbrii ypok. O600menne | 1 bubnmoreka [JOK
U CHCTEMaTHU3allus 3HAaHUN https://m.edsoo.ru/00adb3
3c
67 |PesepBHbrii ypok. O600menne | 1 bubnmoreka [JOK
U CHCTEMaTHU3allus 3HAaHUH https://m.edsoo.ru/00ad9c
b2
68 |PesepBHblii ypok. O600menne | 1 bubnuorexa [JOK
U CHCTEMaTHU3allns 3HAaHUH https://m.edsoo.ru/ff0d61c
6
Ne Tema ypoxka KonunuecTBo yacos Jlata | DneKTpoHHBIC ITU(PPOBBIC
n/n Bcero| Konrponsnsie| [Ipaktnueckue usyde 0bpasoBaTeNbHEIE
paboThI padoThI HuA pecypert
OBIIEE KOJIMYECTBO YACOB | 68 4 6
I10 TTIPOTPAMME
9 KJIACC
Ne Tema ypoxka KommuectBo gacos Jara DIIeKTpOHHBIE TTU(POBBIE
/ Beero| Kowrpous | Tpakcriy| 13Y4€H 00pa3zoBaTebHBIC PECYPChI
n HEIE eckue A
paboTEl | PabOTEI
1 |[lepmoamyeckuii 3aKOH. 1 bubnuotexa [JOK
[Mepromuueckas cucteMa https://m.edsoo.ru/00adb59e
XUMUYECKUX 1eMeHTOB /1.
. Meunneneena
2 |3aKOHOMEPHOCTH B 1 bubnuorexa [JOK
HW3MEHCHHWH CBOMCTB https://m.edsoo.ru/00adb6b6
XUMUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPUOJIOB
3 |Knmaccudukanms u 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHUYeCKUX BEIICCTB
4  |Buapl XUMHUYECKOU CBSI3U U 1 bu6mmoreka [JOK
TUIBI KPUCTALTHYECKUX https://m.edsoo.ru/00adbac6
pEmETOK
5 |KontponbHas pabota Nel o 1 1
teme «IloBTOpenue u
yrIIyOJICHUE 3HAHUH
OCHOBHBIX Pa3JelIoB Kypca 8
KJ1acca
6 |Knaccuduxarms XuMHIECKUX 1 bu6mmoreka [JOK
pEaKIuii Mo pa3IMIHbIM https://m.edsoo.ru/00adbcb0
MpHU3HAKAM
7 |IlonsiTHE O CKOPOCTH 1 bubnuoreka [IOK
XUMUYECKOHN peaKIii. https://m.edsoo.ru/00adbe9a
[ToHsiTHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEAKIIHSIX



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

8 |[loHsTHE 0O XUMHYECKOM 1 bubnuoreka [IOK
paBHOBecuu. DakTopBhl, https://m.edsoo.ru/00adc28c
BITUSIIOLIUE HA CKOPOCTh
XUMHUYECKOHN PEaKIUU U
MOJIOKEHUE XUMUYIECKOTO
paBHOBECHS

9 |OkucnurensHO- 1 bubmmoreka [JOK
BOCCTaHOBHTEIILHbIC PEAKIHH https://m.edsoo.ru/00adcade

10 | Teopust 3MEKTPOJIUTUUECKON 1 bubnuoteka [JOK
nuccorranuu. CHIbHbBIC U https://m.edsoo.ru/00adcd68
cl1a0ble AIEKTPOITHUTHI

11 |MonHble ypaBHEHHUS peaKkuil 1 bubnuorexa [JOK

https://m.edsoo.ru/00add448

Ne Tema ypoxka KosmuecTBo 4yacos Hara DneKTpOHHbIE IU(POBBIE

1/ Beero| Kowrpous | Tpakria| 13Y49€H 00pa3zoBaTeNbHBIC PECYPChI

n HEIE eckue A

paboTEl | PabOTEI

12 | Xumudeckue cBOMCTBa 1 bu6moreka [IOK
KHCJIOT ¥ OCHOBAHUIA B CBETE https://m.edsoo.ru/00add5d8
MpeJICTaBlIeHU 00
AIEKTPOJTUTUYECKON
JMCCOTIMALINT

13 | Xumudeckne cBoiCTBa cojei 1 bu6mmoreka [IOK
B CBETE MPEJACTABICHHIA 00 https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JMCCOIIMALIUN

14 |TTonsiTHe 0 THIPOJIU3E COJICH 1 bu6mmoreka [JOK

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

15 |O600menue u 1 bu6mmoreka [JOK
CHCTEeMaTH3aIKsl 3HAHHIMA https://m.edsoo.ru/00addd12

16 |[IpakTuueckas padota Ne 1. 1 1 bubnuoreka [JOK
«Permrenne https://m.edsoo.ru/00addbfa
IKCTIIEPUMEHTAIBHBIX 3129

17 |KontpoasHas padorta Ne2 1o 1 1 bu6mmoreka [JOK
TeMe «DJIEeKTPOTUTHYECCKAS https://m.edsoo.ru/00addecO
arcconranus. XUMUYECKUe
pEaKIuu B pacTBOPax»

18 |O6mas xapakTepucTUKa 1 bubnuoreka [JOK
rajloreHOB. XMMHUYECCKHE https://m.edsoo.ru/00addfe2
CBOICTBa Ha MpUMEpE XII0pa

19 | Xnoposogopoa. ComnsiHast 1 bubnuoreka [IOK

KHUCIIOTa, XUMHUYECKHE
CBOMCTBA, MOJIyYECHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104



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

20 |IIpakTuueckas padorta Ne 2 1 1 bubnuorexa [JOK
no Teme «Iloxyuenue https://m.edsoo.ru/00ade348
COJISTHOM KMCJIOTBI, U3y4CHUE
€€ CBOMCTB»

21 |Beruucnenus no ypaBHeHusiM | 1 bubnuorexa [IOK
XUMHUUYECKHX PEaKIni, eclin https://m.edsoo.ru/00ade488
OJIMH U3 PEareHTOB JIaH B
M30BITKE

22 |O0mast xapakTepuCTUKA 1 bubnuorexa [JOK
aneMeHTOB VIA-rpyrisl https://m.edsoo.ru/00ade64a

23 |Amotporaeie Mogudukanuu, 1 bubnuotexa [JOK
cepsl. HaxosieHue cepbl U ¢é https://m.edsoo.ru/00ade64a
COEIMHEHUI B IPUPOJIE.

XHAMHUYECKUE CBOMCTBA CEPBI

24 |CepoB0oJIOpO/, CTPOCHUE, 1 bubnuotexa [JOK
bu3MUecKre U XUMHYCCKUE https://m.edsoo.ru/00ade802
CBOMCTBA

25 |Oxcunst cepbl. CepHast 1 bubnuoreka [JOK

KHCTI0Ta, GU3NYECKUE U

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

Ne Tema ypoxka KosmuecTBo yacos Hara OneKTpOoHHbIE IU(POBBIE
1/ Beero| Korrpous | Mpaktia H3YYCH 00pa3zoBaTebHBIC PECYPChI
1 HBIC ecKue ui
paboTEl | PabOTEI
XUMHUYECKHE CBOICTBA,
MpUMEHEHHE
26 | XuMu4ecKkue peakiium, 1 bubnuoreka [{OK
JICKAIIME B OCHOBE https://m.edsoo.ru/00adec8a
MIPOMBIIICHHOTO crioco0a
MOJTyYCHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arps3HCHUE
OKpYIKaroIen cpebl
COCIIMHECHUSIMH CEPbI
27 |Beraucinenue MaccoBOM JOIU 1 bu6mmoreka [JOK
BBIXO/Ia TIPOIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
28 |O0mas xapakTepucTuKa 1 bubnuoreka [JOK
AJIEMEHTOB V A-TPYIIIIBL. https://m.edsoo.ru/00adeea6
A30T, pacrpocTpaHeHue B
npupoae, Gpuznueckue u
XMUMHYECKHE CBOMCTBA
29 | AMMuak, ero GuU3NYECKUe u 1 bu6mmoreka [JOK
XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf004
MOJIy4YeHUE W IPUMEHEHHE
30 |IIpaktuueckas padorta Ne 3 1 1 bubnuorexa [IOK

o teme «Iloyuenue
aMMHaKa, U3y4eHHUe ero
CBOWCTB»

https://m.edsoo.ru/00adf180



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
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31 |AzoTHas kuciOTa, €€ 1 bubmuoreka [JOK
bu3MUeCKUe U XUMHYCCKUE https://m.edsoo.ru/00adf306
CBOMCTBA

32 |Ucnob30BaHUE HUTPATOB U 1 bubnuorexa [JOK
coJieli aMMOHHUS B Ka4eCTBE https://m.edsoo.ru/00adf518
MUHEPaAJIbHBIX YIOOpEHUH.

XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroLEen Cpeibl
COCIIMHEHUSIMH a30Ta

33 |Dochop. Oxeun pochopa (V)| 1 bubmuoreka [IOK
U GocdopHas KUCIIOTA, https://m.edsoo.ru/00adf68a
¢bu3nvecKne u XUMUYECKHE
CBOWCTBA, ITOJIy4EHHUE

34 |Ucnonb3oBanue Ghocdaros B 1 bubmuoreka [JOK
Ka4eCcTBe MUHEPaIbHBIX https://m.edsoo.ru/00adfc20
yaoOpeHui. 3arpsi3HeHne
MIPUPOTHOM CpeJIbl
dbocdaramu

35 | Yriepon, pacnipoctpanenue B| 1 bubnuorexa [JOK
npupoe, Guznveckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA

36 |Okcupl yriaepoaa, ux 1 bubnmoreka [JOK

(bM3UYECKHe U XUMHYECKHE
CBOMCTBA. DKOJOTHYECKHE

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

No Tema ypoxka KonunuecTBo yacos Hara DIIeKTpOHHBIE ITU(POBBIC
1/ Beero| Kowrpous | Tpakriy| 13Y4€H 00pa3zoBaTebHBIC PECYPChI
1 HBIE eckue i
paboTel | PaboOTEI
po0OJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoza (1V)

37 |YronpHas KUCI0Ta U €€ COH 1 bubmuorexa [JOK

https://m.edsoo.ru/00ae006¢

38 |[IpakTuueckas padorta Ne 4 1 1 bubnunoreka [JOK
o teme "TlonyueHue https://m.edsoo.ru/00ae027e
YIJIEKUCIIOTO Ta3a.

KavecTBenHast peaxiius Ha
kapOoHaT-uoH"

39 |IlepBoHauanbHble HOHATHS 06| 1 bubnuoreka [IOK
OpPraHMYeCKUX BEIIECTBAX https://m.edsoo.ru/00ae054e
KaK O COeIMHEHHIX yriiepoaa

40 |KpemHuUii 1 €ero cCoeAMHEHUS 1 bu6mmoreka [JOK

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



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

41 |IIpaktuyeckas padora Ne 5. 1 1 bubnuorexa [JOK
Perrenue https://m.edsoo.ru/00ae0bf2
AKCIIEPUMEHTATBHBIX 3374
1o teme «BaxHenne
HEMETAJIIBI U UX
COCIIMHEHUS)

42 |KontpossHast padota Ne3 o 1 1 bubnuorexa [JOK
Teme «BaxkHerme https://m.edsoo.ru/00ae0el8
HEMETAJIIBI U UX
COCITMHEHUSD)

43 |OOmmast XxapaKTepUCTHKA 1 bubnuorexa [JOK
XUMUYECKHUX 3JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaJuI0B. Metamunyeckas
CBSI3b M METAJLTHICCKAS
KpUCTAJUINYECKas PEIIETKA.
®u3nyeCcKne CBOKMCTBA
METaJlJIOB

44 | XuMuueckne CBOMCTBA 1 bubnuotexa [JOK
METaJLIOB. https://m.edsoo.ru/00ae1156
DNEKTPOXUMHYECKUN Psifl
HaIpsHKEHU METaJUIOB

45 |O6mue crocoObl MoTydeHUS 1 bu6mmoreka [IOK
MeTaioB. CriiaBbl. https://m.edsoo.ru/00ae1156
Boruncnenus mo ypaBHEHUSIM
XUMHUYECKUX peaKuui, eciu
OJIMH U3 PEareHTOB COJACPKUT
puMecH

46 |ITonsiTHE O KOPPO3UHU 1 bubnuorexa [JOK
METAJLIOB https://m.edsoo.ru/00ae1278

47 |lllenouHble METAILIbI 1 bubnuoreka [JOK

https://m.edsoo.ru/00ae14b2

48 |Oxcuibl ¥ TUAPOKCHUIBI 1 bu6mmoreka [JOK

HaTpuA U KaJInsA

https://m.edsoo.ru/00ae14b2

Ne Tema ypoxka KonunuecTBo yacoB Jara DNeKTpOHHBIC IUPPOBHIC
1/ Beero| Kowtpous | Tpakriy| 13Y4€H 00pa3oBaTeNbHBIE PECYPCHI
1 HEIC eCKHe i
paboTel | paboThI

49 |Ileno4HO3EeMEIIbHBIC 1 bubmuoreka [{OK

METAJIbI — KAIBIAN U MarHuii https://m.edsoo.ru/00ael5e8
50 |Baxkneiimme coeqnHESHUS 1 bu6mmoreka [JOK

KaJIbIIHsI https://m.edsoo.ru/00ael5e8
51 |O6o0meHue 1 1

cHUCTeMaTu3allysl 3HAHUH
52 |XKécTkoCcTh BOABI M CLIOCOOBI 1 bu6mmoreka [JOK

e€ ycTpaHeHus

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53

[Ipaktuyeckas pabora Ne 6
1o Teme "KEcTkocTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

bubnuoreka [IOK
https://m.edsoo.ru/00aelae8

54 | AmroMuHUN bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

55 | Am(oTepHbIe CBOMCTBA) bubmmoreka [JOK
OKCHUJIa ¥l THPOKCH/IA https://m.edsoo.ru/00aelc64

56 |XKeneso bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86

57 |Oxkcuapl, THAPOKCUABI U COJH bubnuorexa [JOK

xenesa (II) u xenesa (111)

https://m.edsoo.ru/00ae35e6

58

O0600meHne u
cUCTEMAaTHU3alusd 3HAaHUU

59

[IpakTrueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIBHBIX 337124
o Teme «Baxkueitme
METAJIIBI ¥ UX COCTUHEHUS

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

60

Berarcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WU COJEPIKHUT
npuMmecu. Beraucnenus
MacCOBOM JOJIY BBIX01a
MIPOJIyKTa PeaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1750

61

O06001eHne
CUCTEMATHU3ALIU 3HAHUI

62

KontponbHas padora Ned o
Teme «Baxuelire MeTauibl
U UX COCMHEHUS»

63 |BeuniecTBa u maTepualibl B bubmuoreka [{OK
IMOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YeoBeKa

64 | Xumuyeckoe 3arps3HeHue bubnuoreka [JOK
OKPY)KaIOIIeH Cpe/Ibl https://m.edsoo.ru/00ae4270

65 [Poib XuMHM B pelICHUU bubnuoreka [JOK

OKOJIOTHYCCKHX HpO6J'IeM

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Ne Tema ypoxa KonuuectBo yacos | Hara DeKTpoHHbIE U(POBHIE

/ Beerol|[ Konrpous |[TIpakruul|13Y4eH o0pa3oBaTeslbHbIE PECYPChI

a HbIE €CKHE it

paboThbl || paboThI

66 |[Pe3epBHBIN YpOK. 1 bubnunoreka [JOK
O06o0611eHue 1 https://m.edsoo.ru/00ae0dOa
CUCTeMaTu3allus 3HaHHH

67 ||[Pe3epBHBIH ypOK. 1 bubnuoreka [JOK
O6o0611eHue 1 https://m.edsoo.ru/00adb33c
CUCTeMaTU3allus 3HaHHH

68 |[Pe3epBHBIH ypOK. 1 bubnuoreka [JOK
O6o61ieHue https://m.edsoo.ru/00ad9cb2
CUCTeMAaTU3allMsl 3HaHHH

OBUIEE KOJIMYECTBO 68 4 7

YACOB 110 I[IPOI'PAMME




YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI VIS YUEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I7., AkiimonepHoe obmiectBo «M31aTenbcTBO

«IIpocsemenne»

Xumus 9 knacce./ Pymsutuc I'.E., ®enpaman @.1°., Aknmoneproe obmiectBo «M31aTenscTBo

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

[.ITnmayruna I'.B. Cutyannonsslie 3aganus no xumui. 8 - 11 kiaccer.- M.:BAKO,

2014.-144 c.- (Macrepckasi yIuTeNsl XUMHAHN).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢ http://him.1september.ru Equnas xomtekuus L{OP:
IMpenmernas xoimekmus «Xumus» http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4YHbIC KCIIepUMeHThI: Xumust. Kostekius Poccuiickoro o01eo0pa3oBaTeibHOTO
nopraia http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. Anuk6eposoii http://www alhimik.ru
Bcepoccuiickas onuMiaa NKoJIbHAKOB 1o xumuu http://chem.rusolymp.ru Oprannveckast
XAMHUSL: SJIEKTPOHHBINA YIeOHUK Ut cpeaneit mkobl http://www.chemistry.ssu.samara.ru OcHoOBbI
XUMHU: IEKTPOHHBIH yueOHuK http://www hemi.nsu.ru OTKpBITHINH KOJUISHK: XUMHUS
http://www.chemistry.ru JlucraHiimoHHas OJIMMITHA/IA 10 XMMHUH: TEIEKOMMYHHKAIIMOHHBIN

00pa3oBaTeNIbHBINA MPOEKT


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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