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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHUHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMbI OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepasbHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIIMU MPENOIaBaHus yueOHOTO MpeaMeTa « XUMHUSH
B 00pa3oBaTeIbHbIX opraHu3anusax Poccutickoit deaeparumu.

[Iporpamma mo XuMuM Aa€T MOPENCTABICHUE O IENSIX, OOIIEH cTpaTeruu
oOyuyeHHs, BOCHHTAHUS W PaA3BUTHS OOYUYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABJIMBAET 00s13aTeIbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTpUBAET PACHpPENCIICHHEe €ro Mo KijaccaM M CTPYKTYpUPOBaHHUE IO
pa3menaM M TE€MaM MPOrpaMMbl MO XUMHH, OINPEACISIET KOJIUYECTBEHHBIE H
Ka4yeCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHUsI, PEKOMEHYEMYIO
MOCIEAOBATENIbHOCTh  M3YYEHHUS] XUMUU C€ YYETOM  MEXIOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTMKA Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH O0OydYarolmuxcs, OMNpeaeyseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3ylbraTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUM K
pesyabraraM 00ydeHHs] XUMUU Ha YPOBHE IieJiel U3yueHus MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIHLHON JEATEIHPHOCTH OOYYaroIIerocsi MO OCBOCHHIO
y4eOHOTO COJep KaHusI.

3HaHWE XUMHUHU CIY)KUT OCHOBOW JUisi (OPMHPOBAHUS MHPOBO33PCHUS
oOy4aromierocsi, ero MpeacTaBiIeHU O MaTepUAIbHOM €AUHCTBE MHUPA, BAXKHYIO
posib urparotT GopMUpyeMble XMUMHEH NPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTUM M 00 DBOJIOIMU BEIICCTB B MPUPOJE, O MYTAX PEHICHUS TIOO0AThHBIX
npoOsieM YCTOMYMBOTO Ppa3BUTHUSL YEJIOBEUYECTBA — CBHIPbEBOW, IHEPreTUUECKOM,
TIUIIIEBOM W SKOJIOTHYECKON O€30MacHOCTH, MPOOIEM 3ApaBOOXPaHEHUS.

N3yyeHnne xumuu:



CIIOCOOCTBYET  peald3allid  BO3MOXKHOCTEM 11 CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJABTYPBI TUIHOCTH, €€ 0011el U (yHKITMOHATBHONW TPAaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMUPOBAHHME MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
OoOyJaromuxcsi, HaBBIKOB HMX CaMOCTOATEIHHOW y4eOHOW  JIeATEeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCUOHAIBHON AESATEIHHOCTH;

3HAKOMUT CO CHENMU(UKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJIOCTHOTO B3IVIsiZia HA €AMHCTBO TPUPOJIBI U YEJIOBEKA, SIBISIETCS] OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOIIUXCs;

crioco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAay4YHBIM 3HaHUSM, K TIPHUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJaJ B HKOJOTUYECKOE
oOpazoBaHue 00y4arOIIUXCSI.

JlanHbie HarpaBieHUS B OOYYEHUU XMMHUH OOECIIEUMBAIOTCS CIECIM(PUKON ComepKaHUs
y4eOHOTrO TpeaMeTa, KOTOPBIM SIBISIETCS TIEAarorTMYeCKH aJanTHPOBAHHBIM
OTpakeHHEeM 0a30BOM HAYKU XMMHUU Ha OMPEACIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI IEPBOHAYAIBHBIX TOHSATHH XHMHH, OCHOB
HEOPTaHWYECKOM XUMUU U HEKOTOPBIX OTHAEIBHBIX 3HAUUMBIX TOHSITHI
OPraHUYECKON XUMHUHU.

CrpykTypa comepkaHHs IMPOTPaMMBI 10 XUMUU CHOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTro moaxoja K e€ m3yueHuro. ColepKaHUe CKIIAJIBIBACTCSI M3 CUCTEMBI
MOHATUH 0 XUMHUYECKOM 3JIEMEHTE W BEIIECTBE U CUCTEMBI TTOHATUH 0 XUMHUYECKOM
peakmuu. O0e OTHM CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI IO TPHHITUITY
MOCJIEIOBATEIbHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUCCKUX MPEICTABICHUIN
pPa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— llepuogmueckoro 3axkona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHaA
XUMUH;

— YUYCHHUA O CTPOCHUHN aTOMa U XUMHYECKON CBA3U,



— TpeACTaBIE€HUN 00 OSIEKTPOIUTUYECKOW JUCCOLMAIMN BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHMS PAacCCMATPUBAIOTCSA HAa OCHOBE OMIIMPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX (h)aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
YPOBHS K IpyTOMY, BBIIIOJIHAS (PyHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHSI M BOBMOKHOCTEN MPAKTHYECKOIO IPUMEHEHUS U TIOJIYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHMe mporpaMmbl IO XUMHH  CHOCOOCTBYeT (OPMHUPOBAHUIO
IIPEACTABIEHNS O XUMHYECKON COCTABILIOIIECH HAYYHOW KapTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOM NPUPOABI, LEHHOCTHOIO OTHOIIEHWS K HAydYHOMY 3HAHUIO U
METONaM I[IO3HaHUs B Hayke. l3ydeHue XuUMHUM NPOUCXOIUT C IIPUBICYCHUEM
3HAHMI W3 paHee M3YyYEHHbIX YYEOHBIX MpeaMeToB: «OKpyXKarolmuid MUpm,
«buonorus. 5-7 xknaccel» U «PuU3nKa. 7 KiIaccey.

[Ipy wu3ydyeHHH XUMHUHU NOPOUCXOAUT (OPMHUPOBAHME 3HAHUNH OCHOB
XUMHUYECKOM HAayKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIIbBHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOTO MpenMeTra COCTOUT B (POPMUPOBAHUM CUCTEMBI XMUMHUYECKUX
3HAHUN — BaXKHEUINX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKHUX TOTOKCHUMN,
JOCTYMHBIX O00OOIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKH, B
OpUOOLIEHUM K HayyHbIM METOJaM TMO3HAaHUA TPU HW3YYEHUH BEIIECTB U
XUMHUYECKHX peakiuii, B (pOPMUPOBAHUHN M PA3BUTHUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHMH B Y4YEOHO-IO3HABATEIBHONM M  y4eOHO-UCCIIEN0BATENbCKON
NeSATEeIbHOCTH, OCBOEHUHM TMpaBUJl O€30MaCHOr0 OOpallleHHs C BElIECTBAMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs BaKHOE
3Ha4YE€HUE MPUOOpETH TaKUe LEIH, KaK:

— (opMupoBaHME HHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K
caMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIBHOMY IPUHATHIO PEIICHUH,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;



— HAmpaBICHHOCTh OOy4YeHHMs Ha CHCTEeMAaTHYECKOe MpUOOIIEHHE
O0yJarommxcsi K CaMOCTOSITENIbHOM I03HABATENIbHON JESATENbHOCTH, HAyYHBIM
METOJIaM IO3HaHUsI, (POPMUPYIOIIUM MOTHBALIMIO M PA3BUTHUE CIIOCOOHOCTEH K
XUMUU;

— oOecrieueHue YCIIOBUH, CIOCOOCTBYIOLTUX PUOOPETEHUIO
OoOy4alollMMHUCST  OMbITa  Pa3HOOOpa3HON  JACSATENBHOCTHU, IO3HAHUS |
CaMOTIO3HAHUS, KIFOYEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINN), HWMEIOIINX
YHUBEpCaAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JACSATEIBHOCTH;

— (QopmupoBanre oOmEeHd (QYHKIMOHATBHON W €CTECTBEHHO-HAYyYHOM
TPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSCHATP W OICHUBATH SIBICHUSA
OKPY>KAIOIIEro MHpa, MCHOJIb3YyS 3HAHUS W OIBIT, MOJYyYEHHBIE MPU U3YYCHHUH
XUMUH, TPUMEHATh WX TPU PEIICHUH MpoOJeM B IOBCETHEBHOW KU3HU U
TPYAOBOU JESTENbHOCTH;

— (dopmupoBaHre y OOydalOMMXCS TYMaHUCTHUYECKUX OTHOIICHHI,
MOHUMaHUS TEHHOCTH XWMHUYECKHX 3HAHWUH JUIsI BBIPAOOTKH OSKOJIOTHUYECKH
1enecoo0pa3Horo MoBeNeHUsT B ObITY WU TPYJOBOM JEATEIBHOCTH B IEJAX
COXPAHEHUS CBOETO 30POBbS U OKPYKAIOIIECH TPUPOITHOUN CPENbI;

— pa3BUTHE MOTHBAIMM K OOYyYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHS OOILEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIST W HAMPaBICHHOCTH JaTbHEHUIIEro
o0y4eHUSI.

OOmiee 4YmMcIO YacoB, OTBEACHHBIX [IJIsI M3y4eHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2

yaca B HEJIEI0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJICINIO).
COIEP/KAHUE OBYYEHUA

8 KJIACC
IlepBoHaya/ibHbIe XUMUYECKHE MIOHATHS
[Ipenmer xumun. Posb XMMuUM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.

Tena u BemectBa. DuU3nyeckne CBOMCTBA BEIIECCTB. ArperaTHoe COCTOAHHUC



BelecTB. [loHATHE O MeToAax MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
CnocoObl pa3feneHus CMeCei.

ATOMBI W MOJIEKYbl. XUMHUUYECKHE 5SIEMEHTHl. CHMBOJBI XUMUYECKUX
35IeMeHTOB. [IpocThie U ClOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTh aroMOB XUMHUYECKUX HIIEMEHTOB.
3akOH TIOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTENbHAas aroMHasg Macca.
OTtHOCHUTENbHAs MOJIEKYJIsIpHasg mMacca. MaccoBasi Ol XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHNUHU.

KonnuectBo Bemiecta. Moiib. MonsipHast macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl U 4YHCIAa CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

du3znyecKre U XUMUYECKHUE SIBJICHUA. XUMUYECKasi peakius U e€ MpUu3HaKH.
3aKoH COXpaHEHHUs MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Knaccuduxarms
XUMUYECKHUX Peakinii (COeTMHEHMS, PAa3JIOKECHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0U, IpaBuiIaMu paboThl B 1aDOpaTOpuu U
npuémMamMu o0palleHus ¢ Ja00paTOpHBIM O0OPYIOBAHUEM, U3YUEHUE U OMHMCAHUE
bu3MYEeCKUX CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOIECHUE
busnyeckux (MJIaBIeHUE BOCKA, TasHHUE JbJa, PAacCTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJCHCAIlUS BOJbI) U XUMHYECKHX (TOpPEHHE CBEYH, MPOKAJIWBAHUE
MEHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla ¢ KUCIIOTON) SIBJICHUH, HaOMIOneHne 1
OMMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasiokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUAPOKCHU]IA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHE keme3a ¢ pacTBopoM conu menu (1),
U3y4YeHHE CIOCOOOB Pa3lelIeHHus] CMECEW: C MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, JUCTHWLIALNS, XpoMarorpadus, MPOBEACHNE OYUCTKHA TTOBAPEHHON
conu, HaONIOMEHWEe W  ONUCAaHWE  PE3ylIbTaTOB  MPOBEIACHUS  OIIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAcCChl, CO3[JaHHE MOZEJEH MOJEKYII

(ILIapOCTEPIKHEBBIX ).



Bakueiuue npeacTaBUTe M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — aneMeHT U mpocroe
BemiecTBo. HaxoxaeHue kuciopojga B Npupoje, (puamdyeckue M XUMHUYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuapl. I[lpumenenue kucinopoma. CrnocoObl
MOJIyYeHHs] KHUCIIOpoia B JabopaTopuu W IpomblluieHHOCTH. Kpyrosopor
Kuciopoaa B npupoje. O30H — aJuIoTpOIHas MOAU(PUKALINUS KUCIOPOIA.

TermoBo#t ekt XUMHUYECKOW peakluu, TEPMOXUMHYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHYECKHE pEaKkuHuH. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHUE TAaPHUKOBOTO 3P (eKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bomopon — »sneMeHT M mpocTtoe BemecTBo. HaxoxaeHwe Bomgopona B
npupone, ¢U3NYECKUEe U XUMHUYECKUE CBOICTBA, INPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnorsl u conu.

MossipHblif 00bEM Ta30B. Pacuérhl 10 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsl.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOpHMMOCTH BEHIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOAbL. OCHOBAaHUSI.
Ponb pacTBOpPOB B IpupoJe M B KU3HHU 4eIoBeKa. KpyroBopor BOIBI B MPHUPOJIE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOI.

Knaccuduxkamus nHeoprannueckux coenunenuid. Oxcunbl. Knaccuduxarms
OKCHJIOB:  coljieoOpasyroliue  (OCHOBHbIE, KHCJIOTHbIE, aM@oOTepHble) H
HeconeoOpa3ytomue. Homenknarypa oxcuaoB. @DuU3MUYECKHE M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHne okcugoB.

OcHoBanusi. Knaccudukauus oCHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanui. dusnueckne M XHMHYECKUE CBOWCTBA
ocHoBaHuU. [loydyenrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @usndeckne u
XAMHUYECKME CBOMCTBA KHUCIOT. Psan aktuBHOocTm MetaimnoB H. H. bekerosa.

[TosmyueHue KUCIOT.



Comu. HomeHnkiarypa coineid. @u3nuecKkue 1 XMMUYECKHE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECTUHEHUI.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONPENEIICHUE COIEPKaHUsI KHCIOPOa B BO3/IyX€, MOJTyUYECHHE,
coOupaHue, pacrno3HaBaHWE U HU3YYEHUE CBOWCTB KHCIIOPOAA, HaOIIOACHHE
B3aUMOJICCTBHSl BEIIECTB C KHCIOPOIOM M YCJIOBUS BO3HMKHOBEHUS U
OpeKpalieHusl TopeHus (moxkapa), O3HAKOMJIEHHE ¢ o0Opa3llaMd OKCHIOB U
ONMHMCAaHUE HX CBOWICTB, MOJy4Y€HUE, COOMpaHUE, pACIIO3HABAHME U HU3YUYECHHE
CBOMCTB Bojiopoja (ropeHue), B3auMmonaeucTBue Boaopona ¢ okcuaom meau (II)
(BO3MOXKHO HCHOJIb30BAHME BHJIEOMATEPUAJIOB), HaOMOnEeHUE 00pa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBAaHUE OCOOEHHOCTEH pPAcCTBOPEHHUS BEIIECTB C
pa3IMYHOM PacCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHOU
MacCOBOM J0JI€ll PaCTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJBI C METAJIIAMU
(HarppueM ©W  KaiblHMeM) (BO3MOXKHO  HCIOJb30BAaHUE  BUIAEOMATEPHAIIOB),
UCCIIE[IOBaHHE OOpa3loB HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HaOJIIOZICHNE U3MEHEHMsI OKPACKM MHJIMKATOPOB B PACTBOpAxX KUCIOT W ILEJIOYEH,
u3ydyeHue B3aumoneucTBusi okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCIIOT C METallaMH, PEaKUWid HEUTpaM3aluu, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWI, BBITECHEHHE ONHOTO METaJIa IPYTHM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3a/Ja4 Mo TeMe «BaxHeilne Kiaccbl HEOPraHUYECKHX
COECIMHEHUIN.

Iepuoanuecknii 3akoH u Ilepmoagmueckass cucreMa XHMMHYECKHUX
yiemeHToB JI. WU. MenaeaeeBa. CTpoeHue aroMoB. XUMHYECKAsl CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHBIC PEAKIMU

[lepBble MOMBITKH KiIacCCU(UKAUN XUMHUYECKHX d3JIeMeHTOB. [loHsTHE O
rpynnax CXOAHBIX 3JEMEHTOB (ILIEJOYHbIE M IIEJIOYHO3EMEIBHBIE METAJLIBL,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPble 00pa3yIoT aM(OTEPHbIE OKCHIbI

U TUAPOKCHUBI.



[Teprognueckuin 3axkoH. [lepronnueckas cucTeMa XMMHUYECKUX JJIEMEHTOB
HA. W. MenneneeBa. KoporkonepuonHas W JJIMHHONEPHOAHAs  (OPMBI
[Tepuognueckor cucrembl xumuueckux 3ueMmenToB . 1. Menaeneea. [lepuoasl u
rpynnbl. @U3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
DJIEMEHTA.

Crpoenue aromoB. CocTaB aroMHbBIX saep. M30Tonbl. JIEKTPOHBI.
CTpoeHHE IMEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUYECKHX DIIEMEHTOB
[Tepuognueckori cucremsl JI. WM. MenpaeneeBa. XapakTepuCTHKA XUMHYECKOTO
AJIEMEHTA 110 €ro nojoxkeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSI pPaJuyca arOMOB XHUMHYECKHUX 3SIJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKMCTB IO TPYIIIAM U IEPUOIAM.

3nauenne llepumommueckoro 3akoHa u  llepuomnueckoir  CHCTEMBI
XMMHUYECKUX BJIEMEHTOB I pa3BUTHA Hayku W npaktuku. J. . MenneneeB —
YUYEHBINA U TPAXKIAHUH.

Xumuyeckasi cBsi3b. KoBajieHTHast (mosisipHass W HEMOJspHAas) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKUX AIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUM.
ITporiecchl OKUCIEHUS U BOCCTAHOBIICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

H3ydeHue oO0pasllioB BEHIECTB METAIOB U HEMETAJIJIOB, B3aUMOJCHCTBUE
TUJIPOKCUJIA IIMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, HPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3ioKeHUsI, COSTUHECHUS ).

Mescnpeomemmnnie ceasu

Peanuzanus MeXnpenMETHBIX CBSI3€H MPH U3YYCHUH XHMHUU B &8 Kjacce
OCYIIECTBISIETCS 4Yepe3 HWCIOJIb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U MOHATUH, SABISIONIMXCS CUCTEMHBIMU I OTIACIBbHBIX MPEAMETOB

CCTCCTBCHHO-HAY4YHOI'O LIUKJIA.



OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHallu3, CHUHTE3, KiIacCupuKalus, MNEPUOIUIHOCTh, HAOIIONEHHE,
AKCTICPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICTIh, SIBIICHUE.

®dusmka: marepus, aroMm, OSJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIBI, PAIMOAKTUBHOCTH, MOJIEKYIA, SJIEKTPUUCCKUI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, ra3, (pU3MYecKre BETUYHMHBI, CIHMHUIIBI
U3MEPEeHHsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buomnorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpANIBI, TOPHBIE MOPOJIHI,

ITOJIC3HBIC NCKOITACMBIC, TOIIJINBO, BOAHBIC PECYPCHI.

9 KJIACC

BemrecTBo U XuMH4ecKas peakuus

[Tepnognueckuii 3akoH. [lepuoguueckas cucrteMa XMMHUYECKUX BJIEMEHTOB
. . Menneneera. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B MU3MEHECHHUM CBOMCTB
XAMHUYECKUX DSJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, KaJIMSA, KAJIbIUSA M HX
COCMHEHUM B COOTBETCTBUM C TIOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbI XMMHUUYECKOW CBSI3M. THUIBI KPpUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJIIMYECKON PELIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYEeCKUX BEIICCTB. XUMUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K Pa3jIUYHBIM KJIaccaM HEOPTaHUYECKUX
COCIMHECHUH, TEHETUYECKas CBA3b HEOPraHUYECKUX BEIIIECTB.

Knaccudukanus XUMHUYECKUX peaKkIuid MO pa3IudHbIM Tpu3HaKaMm (10
YUCITYy ¥ COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3(PdEKTy, 1Mo
W3MCHECHHIO CTETICHEW OKUCIIEHUS XMUMHYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aropa). JK30- U SHIOTCPMHUYECKHUE PEAKIMH, TEPMOXUMUUECKUE

YPaBHEHUS.



[Tonsitue o ckopoctu xumudeckon peakmuu. [loHsTHE 00 00paTHMMBIX U
HEOOpaTUMBIX XMUMHUYCCKUX peakmnusaxX. [IoHATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusx. [lonarue o karanuse. [loHATHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIMSIOIIME HA CKOPOCTh XHUMHUYECKOW pEAKUUU U TMOJOKEHHE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE — PEAKIMU, JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOW  PEAKLIHH. CocraBneHne  ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIHUA €  MCIIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OaJiaHca.

Teopust BIEKTPOJIUTHYECKOM JTACCOLMALINY. DIIEKTPOJIUTHI 151
HEINEKTPONUThl. KaTuoHbl, aHHOHBI. MexXaHW3M JUCCOLMAIMU BEUIECTB C
pa3NUYHBIMH BUAAMH XHUMHYeCKOW cBsi3u. Crenenb auccouuanvu. CUIIbHBIE U
cl1a0ble ANEKTPOITUTHIL.

Peakiiuu nonHoro oomMeHa. YcinoBusi MPOTEKAHUS PeaKMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpalI€HHbIE HWOHHBIE ypaBHEHHsS peakuuil. CBOWCTBAa KHUCIHOT,
OCHOBaHMM W COJEH B CBET€ TMPEINCTaBICHUNA OO0 DIEKTPOIUTUYECKOU
nuccounanvu. KauecTBeHHbIe peakni Ha HOHBL. [loHsATHE O TMApPOIM3E CONEN.

Xumuueckuit IKCnepumenn:

O3HAKOMJICHUE C MOJEISMHU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BCILIECTB — META/UIOB W HeMeTaioB (rpadura W ajnMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pPEaKiuu
OT BO3JICUCTBUSI PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPOMPOBOAHOCTH
pacTBOpOB BEUIECTB, NPOLECCA AUCCOLMALMUA KHCIOT, IIEJI0Yed M COJeH
(BO3MOKHO  HCIIOJIB30BAHUE BHUAECO  MaTepUajoB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKK  NPOTEKaHWs]  peakluuidi HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BbIJEIEHHWE Ta3a, OOpa30BaHHWE BOJBI), OTIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN

(ropeHue, peaklUu pa3yIOKEHHUs, COCAMHEHMs), pACllO3HABAHUE HEOPTaHMYECKUX



BEUIECTB C IIOMOLIBIO KAuE€CTBEHHBIX PEAKIHMl HAa HOHBL, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coOeTMHEHHUS

OOmrast xapaktepucTtuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHrne W (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOMCTBA Ha MPHUMEPE  XJopa
(B3auMOAEICTBUE C METa/UIaMH, HEMeTajUlaMH, IejaodaMu). XJIOPOBOAOPO.
ConsiHast KMCIOTAa, XMMUYECKHE CBOMCTBA, IIOJly4E€HHE, ITpUMeHeHue. JleiicTBre
XJIOpa W XJOPOBOJIOPOJA HAa OpPraHMW3M 4YelIOBeKa. BakHeline XJIOpUIbl U HX
HAXOXKJIEHUE B MIPUPOJIE.

OOmas xapaxkrepuctuka 3meMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHblEe cTeneHu okucieHus. CTtpoeHwe U (U3MYECKHUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOa U cepbl. AJIIOTPOIHbIE MOJU(PUKALIUU KHCIOPOIa
U cepbl. XUMUYeCKUe cBOicTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PUIUUECKUE U
XUMUYEeCKHe cBOWCTBAa. OKCHIIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kucloTa, (QU3NYECKHE H XUMHUYECKHE CBOWCTBa (00mmMe Kak
NPEICTaBUTENs Kjlacca KHCIOT W crneuupuueckue). XUMUYECKHE pPEeaKIuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a MOMY4YeHHsSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEpHON KUCIIOThI, KAUECTBEHHAs peakuus Ha
cynb(ar-uoH. HaxoxneHue cepbl U €€ COCAUMHEHUN B MPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpenbl COEIWHEHUSAMM Cepbl (KUCIOTHBIE TOXK[IU,
3arps3HEHUE BO3AyXa U BOJAOEMOB), CIIOCOOBI €ro MPEeA0TBPAILICHHUS.

OO6mmast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIIEHH OKMCIICHHA. A30T, paCOpOCTPAaHEHHUE B MPUPOJE,
bu3nyeckue u xuMudeckue cBoiictBa. KpyroBopor a3ora B npupoje. AMMHUAK, €ro
busznyeckue U XUMHUYECKUE CBOMCTBA, MOyueHue U npuMenenue. Conu aMMoHus,
uX (pU3NYEeCKUe U XMMHUECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJydyeHue, (PU3NYecKue U XMUMHYECKHe

cBOiicTBa (OOIIME KaK TMPEACTaBUTENS Kjacca KHUCJIOT W crenuduaeckue).



Hcnonp3oBaHMEe HUTPATOB W COJEH AaMMOHHS B Ka4eCTBE MHUHEPAIbHBIX
yaoOpeHuii. XUMHYECKOe 3arpsi3HCHUE OKPYKAIOIIEH cpeapbl COSTUHEHUSIMH a30Ta
(KUCTIOTHBIE NOXKIU, 3arps3HEHHE BO3/AyXa, MMOYBbl W BOmOEMOB). Docdop,
ayoTpornHeie Momudukaruu ¢Gocdopa, PU3NUESCKHE W XUMHUYECKHE CBOMCTBA.
Oxcun ¢ocdhopa (V) u docdopnas kuciora, (uU3MUECKUE U XUMUYECKHE
cBoiicTBa, mnonyudeHue. Hcnonb3zoBanue ¢ocdaroB B KauecTBE MHUHEPAIBHBIX
yaoOpeHui.

OOwas xapakrepuctuka 3meMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHble  CTENEHH  OKHUCICHHUS.  YIIEpoHd,  aJJIOTPOIIHBIC
MoauUKallMK, PacCHpOCTpaHEHWE B TpUpoae, GU3NYECKHe U XUMHUYECKUE
cBoiicTBa. Ancop6uus. KpyroBopor ymiepona B npupoae. Okcubl yriepona, ux
duznyeckue u XUMHYECKHE CBOWCTBA, JACHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJyYEHUE U TMPUMEHEHHE. DKOJIOTHYECKHUE MPOOJEMBbl, CBA3aHHBIE C OKCUAOM
yrmiepona (IV), runoresa rio0aabHOTO MOTEIUICHHUS KJIMMaTa, MApHUKOBBIN d(PQEKT.
VYronbHas Kuciaora U €€ conM, UX (QU3NYECKHMe M XUMHUYECKHE CBOWCTBA,
nojgyyeHue W npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IMCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKUX BEHIECTBAX KaK O
COCIMHEHMSIX yriiepoda (MeTaH, STaH, JITWJIEH, aleTHIICH, J3TaHON, TIUIEPUH,
yKCcycHasi kucnota). [IpupoaHpie HCTOUHUKH YITIEBOAOPOJOB (Yroib, IPUPOIHBIN
ra3, He(pTh), MPOAYKTbl HX TNepepadoTku (OEH3WH), UX pojib B OBITY H
IPOMBIIUICHHOCTH. [loHSATHE O OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBoJaXx — M UX POJIM B KU3HU ueJIOBeKa. MarepuaibHOE €IMHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckne ©U XUMHUYECKHE CBOICTBA, TMOJyY€HUE U
npumenenue. CoenuHeHHs KpeMmHus B mpupoae. OOmume mnpeactaBieHus 00
okcuzae kpemuus (IV) u kpemaueBoil kucnore. CUIMKAThI, UX UCIONb30BAHUE B

ObITY, B MPOMBILUIEHHOCTH. BakHelIIne CTPOUTENIbHBIE MaTepuaibl: KEPAMHUKA,



CTEKJIO0, IIeMEeHT, OeToH, xene300eToH. [Ipobmempl 6e30macHOr0 MCIOIb30BAHMUS
CTPOUTENBHBIX MAaTEPUAJIOB B OBCEHEBHOMN KU3HMU.

Xumuyeckuii IKcnepumenm:

M3y4YeHHEe 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIOEHUE MTPU3HAKOB
UX TPOTEKaHHWs, ONBITHI, OTpa)karoliue (U3nyeckre M XUMHUYECKHUE CBOMCTBA
rajJoreHOB M WX COEAMHEHUN (BO3MOXHO HCIOJIL30BAHUE BHUICOMATEPUAIIOB),
O3HAKOMJIEHWE C oOpasliaMu XJIOPUAOB (TajJOT€HUJIOB), O3HAKOMIIEHHE C
oOpazmamMu  ceppl M €€  COCNMHEHUSMH  (BO3MOXHO  HCIOJIB30BaHUE
BHJIEOMAaTEpHUaoB), HaOIOAEHUE TIpoliecca OOyITIMBaHMS caxapa IMoj JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHON KUCIOTHI, TPOBE/ICHNE KAaYECTBEHHOW peaKkuu Ha cyibdar-
WOH M HaOMofeHHe MNpu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMU
cBoiicTBaMu asota, dochopa M uX coeauHEHUN (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMAaTEpHUaaoB), oOpa3liaMu a30THBIX U (ocOpHBIX ynoOpeHuM, MmoaydeHue,
coOuMpaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB aMMHaka, TMPOBEIACHHE
Ka4eCTBEHHBIX peakivil Ha MOH aMMOHHS U docdaT-uoH U U3yUYCHUE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICVICTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHHE BUJIEOMATEPHUATIOB), U3y4YEHUE MozeNen
KPUCTAJUIMUYECKUX PEHIETOK anMasza, Tpaduta, dymiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJIydeHHEe, COOMpaHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIVIEKHCJIOTO ra3a, MpOBEICHUE Ka4eCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYCHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIIEHHE C
MPOIYKIMEH CHUIMKATHOM TMPOMBINIJICHHOCTH, PEIICHUE HSKCIEePUMEHTAIBHBIX
3a7a4 1o teme «BaxHenre HeMeTauIbl U UX COEAUHECHUSD.

MeTausibl M X COeTMHEHUS

OO01ast XxapakTepUCTUKAa XUMUYECKHUX AIEMEHTOB — METAJIJIOB HA OCHOBAaHUU

uxX TMnonoxeHus B llepumonnueckon cucreme xumuueckux odnemMeHtoB /[l M.



MenneneeBa u ctpoenusi atroMoB. CTpoeHrue MeTaioB. MeTamnueckasi CBsi3b U
METAIMYECKass  KPUCTAIIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  pAall
HanpspkeHnit MetaisioB. dusndeckue U XMMUYECKUE CBOMCTBA MeTasuioB. O01iue
CrocoObl monyyeHus: MeTauioB. [loHsATHE O KOpPpO3UMM METAIIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBwl (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ilenounsle MeTaiuIbl: MoJIOKeHUE B [leprnoanueckoil CHCTEME XUMUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpOEHHE HUX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U
TUJIPOKCHABI HATpusi W Kanus. [IpuMeHeHue IIeIOYHBIX METalIOB U MX
COCIUHECHUM.

[[lenoyHo3eMenbHbIE METAaIbl MarHuid W KaJbllUil: IIOJIOKEHHUE B
Ilepuonnueckont cucreme xumuueckux sneMmeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJAEHUE B Npupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueiliue coenuHEHUs Kaiblusgd (OKCHJ, THAPOKCUI, COJIH).
’KéctkocTh BOMIBI M CIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuN: ToJokeHHe B llepumommueckon cHCTEME  XMMHUYECKUX
anementoB JI. WM. MengeneeBa, CTpOEHHE aroMa, HAXOXKICHUE B NPHUPOIE.
duznyeckre U XUMUUECKUE CBOMCTBA amtoMUHUA. AMDOTEpHBIE CBOMCTBA OKCHUIA
Y TUJPOKCHUIA aTIOMUHUS.

Kenezo: monoxenue B [lepuoanueckoit cuCTeMe XUMHUYECKHUX JIEMEHTOB /1.
N. Menneneesa, CTpoeHue aroMa, HaxoxzacHue B npupone. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUIbI, TUIPOKCUIBI U comu xkenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuui IKcnepumenm:

O3HAKOMJIEHHE ¢ oOpa3llaMh METauIOB M CIIaBOB, WX (DU3NYCCKUMHU
CBOMCTBAMM, HW3Yy4YEHHE  pE3yldbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), OCOOEHHOCTEH B3aMMOJEWUCTBUS OKCHIA

Kbl U HAaTpusi C BOAOW (BO3MOXKHO MCIIOJNIb30BAaHUE BHUJIEOMATEPHUATIOB),



MCCJIEIOBAHUE CBOMCTB KECTKOW BOABI, IpOLIECCa TOPEHUS KEle3a B KHUCIOPOAE
(BO3MOYKHO  HCIIOJIb30BAaHUE  BUACOMATEPHANIOB), IPU3HAKOB  IPOTEKAHHS
KaYECTBEHHBIX PEAaKUUi HA MOHBI: MarHus, KajbLHs, aJIIOMUHUSA, LIUHKA, JKele3a
(IT) m xenesa (I1I), menu (I1), HabarOonMEeHWe W OMHMCAHKUE MPOIIECCOB OKPAIIMBAHMUS
IUIaMEHU HWOHAMHU HaTpHsl, Kamus U Kaublus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCClIeJOBaHNE aM(DOTEPHBIX CBONCTB T'MIPOKCH]IA ATFOMUHUS
Y TUAPOKCUA IMHKA, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BaxkHeiiine
METAJLIbI U UX COCIUHECHUSY.

XHUMHUA M OKpPYKAIOLIasA cpeaa

BemectBa u marepuasbl B MOBCEAHEBHOW JKMW3HM 4YenoBeka. besomacHoe
HCITIOJIb30BAHKUE BEIIECTB M XMMUYECKUX peakuuii B ObiTy. [lepBas momoip mpu
XUMHUYECKHX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpebl (ImpeaesibHas JOIMyCTHMAst
KOHIeHTpauus Beuects, nanee — [1JIK). Ponp xuMun B pelieHMN 3KOJIOTHYECKHUX
npoOseM.

Xumuueckuit IKCnepumenm:

u3ydyeHue o0paslioB MarepuasoB (CTEKJIO, CIJIaBbl METAILIOB, MOJIUMEPHBIE
MaTepuasbl).

Mescnpeomemmnnie ceasu

Peanuzanuss MeXNpeaIMETHbIX CBSI3ed NMpU M3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MHCIOJNb30BAHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
MOHSATUM, TaK U TIOHATUH, SBIISIIOIIUXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATHA: Hay4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, AaHAJIU3, CHUHTE3, Kiaccuukanus, MNEePUOJUYHOCTb, HAOIIONEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJAEINb, SBJICHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTEPHUAITHI.

@usnka: Marepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIH],

H30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYIIA, BHGKTpI/I‘-IeCKI/Iﬁ 3apsaa, HTPOBOIHUKMH,



TIOJTYTIPOBOJAHUKH, JHIJICKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSTHHE BEIIECTBa, T'a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAILTHYECKAS
peméTka, CIuiaBbl, (GU3NYCCKHE BEIMYMHBI, CAMHUIBI M3MEPEHHSI, KOCMHUYECKOE
NPOCTPAHCTBO, TUIAHETHI, 3BE31bI, COITHIIE.

buonorus: porocunres, apixanue, Ouocdepa, IKOCHCTEMA, MHHEPAIbHBIC
yI0OpEHHMsI, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MIMTATEIbHBIC BEIICCTBRA.

[eorpadusi: armocdepa, ruapochepa, MHUHEpAIB, TOPHBIE MOPOJIHI,
TIOJIC3HBIC HCKOIIaeMbIE, TOILJIUBO, BOJTHBIC pPECYpCHI.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHMUSI ITPOI'PAMMBI 110
XUMHUUN HA YPOBHE OCHOBHOTI'O OBLIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS IPOTPaMMBl OCHOBHOTO  OOIIETO
o0Opa3oBaHusl JOCTUTalOTCS B XoJ€ OOy4YeHUs XUMHUU B €IMHCTBE y4eOHOM U
BOCTIMTATENILHON EATENFHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHIUCKIMHU
COIMOKYJIBTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPHUHSATBIMUA B
oOmiecTBe TpaBWIaMH W HOPMaMHU TIOBEICHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOIO3HAHUS, CAMOPA3BHUTHUS M COIIMATN3AINH 00yJarOIINXCS.

JInyHOCTHBIE ~ PE3yAbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSL  CHCTEMOW TIO3MTUBHBIX IIEHHOCTHBIX OpPUEHTALMH W
pacIIupeHue ombITa ISATSILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMOTHY€CKOr0 BOCIIUTAHMUS:

IIEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
¥ HAyyHOMY HACJICJUIO, TOHMUMAHHWs 3HAUYCHUS XUMHUYCCKOM HAyKh B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW WH(MOpMAIME o
MEPEOBBIX JOCTIKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBCHHOW XHMHUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M 00IIECTBa;

2) rpaxJIaHCKOr0 BOCIIMTAHMS:



MPEACTABIEHUS. O COLUUAIBHBIX HOPMAaX M IPaBWIAX MEXINYHOCTHBIX
OTHOIICHUI B KOJUICKTHUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHOMCCIIEOBATENLCKOM,  TBOpPYECKOM W JIPYyrUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM NESITEIbHOCTU MpHU
BBINIOJIHEHUM Y4E€OHBIX, TIO3HABATENIbHBIX 3a/1a4, BBIMOIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
U B3aWMOIIOMOINM B TIPOIECCE OTOW y4eOHOH eATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEICHUME M TMOCTYINKHM CBOMX TOBapUUIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BELIECTBE U XUMHUUYECKOM PEaKluH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIOIINEC
OCHOBY JIJI1 TTOHUMaHUS CYIIHOCTA HAyYHOW KapTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOAHOMN CPEAOI, O POIU XMMHH B MMO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA TIOJYY€HUE HOBBIX 3HAHHI MO
XUMUH, HEOOXOAUMBIE JJIsi OOBSICHEHUs] HAONIONAeMbIX MPOIIECCOB U SIBJICHUI,
MO3HABaTEIHLHOW, WH(OPMAIITMOHHOW W YUTATEIbCKOM KYIBTYpPbhI, B TOM YHCIIE
HABBIKOB CaMOCTOSTEJILHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEpPaTypoi, JOCTYMHBIMU TEXHUYECKUMU CpeACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

HHTEepeC K OOYyYEeHHIO M TIO3HAHUIO, JIF0OO3HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caM0oOOpa3oBaHUIO, TPOCKTHOM M  HCCIEI0BATEIHCKOM
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaJIbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHWE UEHHOCTH WU3HU, OTBETCTBEHHOIO OTHOUIEHHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKHM Ha 30POBbIA 00pa3 »KWU3HHU, OCO3HAHME MOCIEACTBUU U

HENPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOICHUs alIKOToJisl, HAPKOTUKOB, KypEHHUSI),



HEOOXOMUMOCTA COOMIONCHHS TMpaBWJI OE30MacHOCTH TpU  OOpaIieHuu C
XUMHUYECKUMU BELIECTBAMU B OBITY U pPEaJIbHOW KU3HU;

5) Tpy10BOI0 BOCTIUTAHUSA:

WHTEPEC K NPAKTUIECKOMY H3y4eHHI0 Mpodeccuii W Tpylda Ppa3ImdHOTO
polla, yBaXXeHUE K TPyAy M pe3yJbTaram TPYAOBOU JESITEIbHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUU MO XHMHH, OCO3HAHHBIA BBIOOD
WHIMBUTYyaIbHON TPACKTOPUU MPOIOJDKEHUS 00pa30BaHUs ¢ YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHanbHON AESATEIBHOCTH U PA3BUTHS HEOOXOJUMBIX YMEHUM,
TOTOBHOCTBH aIalITUPOBATHCS B TPOPECCUOHAIBHOM CPEIE;

6) 3K0J10rM4eCKOro BOCIIMTAHUS

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIECHUE K MPHUPOJE KaK HCTOUYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBaHMS, IOHUMAHUE IEHHOCTH 30pPOBOIO U
Oe3omacHOro 00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY U TCHUXMYECKOMY 3/I0POBBIO, OCO3HAHUE I[EHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MTOBEACHHS P paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSIX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATH 3HAHUSA, MOJTyYaeMble MPU U3YUYEHUU XUMUU, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYXAOUIEH MPUPOAHON CPEAOU, IS IMOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HAaHHMS NIOOAJBLHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM U MyTeH WX PEelIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIILICHHS, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbLHOM,
KOMMYHHUKAaTUBHOU Y COLIMAJIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3VYJIBTATbBI

B cocraBe wMmeranpeaMeTHBIX pe3yJIbTaTOB BBIJCISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIICHAYYHBIC TIOHATHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, (akT, CcUCTeMa, TPOIECC, OKCIEPUMEHT W JIPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax W MO3BOJISIIOT Ha

OCHOBE 3HAaHUW U3 ATHX NPEIMETOB (HOPMUPOBATH MPEICTABICHUE O LEIOCTHOM



HAyYHOW KapTWHE MUpa, U YHUBEpCAJIbHbIC yueOHbIC NeiCTBUA (TTO3HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYISITUBHBIC), KOTOphle obOecmeunBaoT (GHOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOMU
JIEITEIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

Bba3oBble Jornueckue 1eMcTBUA:

YMEHMSI HCHOJIb30BATh MPHUEMBI JIOTHYECKOTO MBIIIJICHUS MPU OCBOEHUH
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKHX MOHATHN (BBIACIATH UX XapaKTepHBIE
MPU3HAKKU, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMH TOHSTHUSIMU), UCIIOJIH30BaTh
MOHATUS 1711 OOBICHEHUS OTJEIbHBIX (PAKTOB U SIBICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH JUIS KIacCU(PHUKAIMM XUMHUUYECKHUX BEIICCTB U XMUMHUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICJCTBEHHBIC CBSI3U MEXKIY OOBEKTAMH W3Y4YEHUS,
CTPOHTH JIOTUUECKUE PACCYXKIAEHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI 1 3aKJIIOUCHUS;

YyMEHUE TMPUMEHSATh B TPOILIECCE TMO3HAHUSA TMOHITUS (TIpeAMETHBIE U
METaINpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICIH, UCTIOJIb3YEeMbIC B XMMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUM 3HaK (CHMBOJ DJIEMEHTAa), XUMHUYecKas QopMyla W YypaBHCHHUE
XUMHUYECKOM peaklMi — IPU PEIICHUN Y4eOHO-TI03HABATENIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJAEIBHBIX NPEACTABICHUN BBISIBISATH M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKN W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKITUH,
BBISBIISITh ~ OOIME  3aKOHOMEPHOCTH, TPUYHUHHO-CIEACTBEHHbIC CBSI3U U
MPOTUBOPEYHUA B U3YUAEMbIX MPOILIECCAX U SIBICHUSX.

ba3oBble uccienoBare/ibCKue J1eliCTBHUA:

YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI 151 ()OPMUPOBAHUS THIIOTE3HI TIO MIPOBEPKE
MTPAaBUJIILHOCTH BBICKA3bIBAEMbBIX CYKICHHUM;

MPUOOPETEHUE OMbITa MO IUIAHUPOBAHHWIO, OPTaHHW3allUM M TPOBEICHUIO

YUYEHHUECKUX OKCIEpUMEHTOB, YMEHHE HaOlo#aTh 3a XOAOM IIpolecca,



CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3ynbTaT, POpMYIUpPOBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
O IpozesIaHHOW padore.

Pabora ¢ nundgopmanmeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh M MHTEPHPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM IPEICTABICHUS, MIOJIy4aeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIIPABOYHbIE
nocobusi, pecypcel MHTepHeTa), KpPUTUYECKH OLIEHUBaTb IPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHATh Pa3jIu4yHble METOABI M 3alpOChl MPHU MOUCKE U O0TOOpE
UHGOpMAIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJISi BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3aJ]1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHHUE OMbITA B
o0JIacTU  HCIIOJIb30BaHUSl  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIBTYpPOH aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpEeACTaBICHUS HHPOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
Ipyrumu GopMaMu rpauKy U UX KOMOMHAIUSIMU;

YMEHHME MHCIIOJIb30BaTh U aHAJIM3UpOBaThb B Ipolecce ydeOHOH W
UCCIIEZIOBATENBbCKOM NE€ATEIbHOCTH MH(OPMALMIO O BIHUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOpPTAa Ha COCTOSIHME OKpYXKAIoIIeH MNpUpOIHON
Cpenpbl.

KomMMyHuMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

yMEHHUSl 3a7aBaThb BOIPOCHl (B XoAe Auanora U (W) JIUCKYCCUH) IO
CymiecTBy  oOcykgaemMod  TeMbl, (OpPMYIUpPOBaTh CBOM  MPEAJIOKCHHUS
OTHOCHUTEJILHO BBITTOJHEHMS MPETIOKEHHON 3a/1a4H;

YMEHUS  OPEJICTaBIATh  MOJYYEHHbIE  pPE3ylbTaTbl  [1O3HABATEJIbHON
NEATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pE3ybTAaTOB BBINOJHEHUS] XUMHUYECKOIO JKCIIEpUMEHTa (J1abOpaTOPHOIO OIIbITA,

71abopaTopHOii pabOTHI TTO UCCIIETOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOEKTA);



YMEHHSI Y4YEOHOTrO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATENIBHOM M MCCIENOBATEIIBCKOW  JESATEIBHOCTH  NPU  PELICHUU
BO3HUKAIOLIMX MpoOIeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COIVIACOBAHUS
no3uIuil (00CyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, ONPEHCICHUE KPUTEPUEB II0 OLCHKE KadyecTBa
BBITIOJTHEHHOM pabOThI U IpyTHE).

PeryasiTuBHBbIC YHHBepcaJibHbIe YUeOHbIe 1eliCTBUA:

YMEHHUE CaMOCTOSITENIBHO ONPEIEATh LEIN ACSITEIBHOCTH, IJIAHUPOBATH,
OCYUIECTBJIATh, KOHTPOJIHMPOBATh M NPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOO
JesATEIbHOCTh, BRIOUpaTh Hanbonee 3(pPeKkTuBHbIE CIOCOOBI peleHusl yYeOHbIX U
IIO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATh
MPEMJIOKEHHBI  AJNTOPUTM JEWCTBUM IMPU BBINOJHEHWH 3aJaHUM C y4ETOM
NOJyYEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3yJbTara 3asBICHHOW LEIH, YMEHHE
WCIIOb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, PEJIaracMbI€ B YCIOBUU 3aIaHUM.

INPEAMETHBIE PE3YJIBTATbI

B cocrtaBe mnpeaMeTHhIX pe3ylbTaTOB IO OCBOCHUIO 003aTEIbHOIO
COJIEp’KaHMsI, YCTAHOBJICHHOTO JaHHOHW denepanbHOl pabodeil MmporpaMMon,
BBIJIEJISIIOT: OCBOCHHBIE OOYYAlOIIMMMCS HAay4yHbIE 3HAHMS, YMEHHS M CIOCOObI
neucTBul, crnenuduueckue sl MpeaMeTHOM oOmactu  «XUMHUS», BUIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOIO  3HAaHHS, €ro  HWHTEPIPETalnH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLIUSIX.

K koH1y o0yuyeHus B 8 kj1acce npeMeTHbIe pe3yJbTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYHAIOIIHUXCSI YMEHHIA:

o pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHUX TOHSTHI: aToM,
MOJIEKYJIa, XUMUYECKUH JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOOHAsE M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSPHAs Macca, MaccoBas

JIOJISI XUMHUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA,



OCHOBaHHUE, COJib, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCIICHUS, XHUMUYECKas
peaknus, KiacCu(pUKaIUs PeaKIuii: peakiiud COSANHCHUS, PEaKIIUN Pa3I0KCHHUS,
peaKiMy 3aMeIleHUs, peakiuu OOMEHa, 5K30- M HHAOTEPMHUYECKHE PEaKIIHH,
TEIIOBOM 3P EKT peakiuu, SIpo aroMma, AICKTPOHHBIN CJIOW aroma, aToOMHas
opOuTanb, paguyc aromMa, XHUMHUYECKash CBA3b, IOJSIpHAs U HEMOJSpHAs
KOBAJICHTHAsI CBSA3b, MOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JOJs
BelllecTBa (ITPOLICHTHAsI KOHLICHTPALIMS) B PACTBOPE;

o WJUTEOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHUMHUYECKUX MOHATHU U
MPUMEHSThH 3TU OHATHUA PU ONMKMCAHUU BEILIECTB U UX NIPEBPALICHUN;

o UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUsS (hopmyn
BEILICCTB U YPABHCHUN XUMUYECKUX PEAKIINM;

o ONpEAENiATh BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTENECHb OKHUCICHUSI DJJIEMEHTOB B OWHApPHBIX COCIMHECHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONMPENEIEHHOMY KJIAcCy COeNMHEHUM 1o dopmynam,
BHJI XUMHUUYECKOM CBSI3U (KOBAJICHTHAS! U MOHHASI) B HEOPTaHUYECKUX COCANHEHUSAX;

J packpeiBath cMmbica Ilepuomunueckoro 3akona [[. M. Menpaeneena:
JIEMOHCTPUPOBAThL  TMOHHMMAHUE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOICTB
XUMHUUYECKUX BIIEMEHTOB OT UX MOJIOkeHHsS B Ilepuonnueckoil cuctemMe, 3aKOHOB
COXpaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOIO
YYEHHs], 3aKOHa ABOrajpo;

o OMMCHIBATh U XapaKTepu3oBaTh TaOmuuHyto ¢Gopmy [lepuomnyeckoit
CHUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jiMuaTh MOHATUS «IIaBHas monarpymnma (A-
rpynmna)» u «mnobounas noxarpynmna (b-rpymma)», Manbie U OONbIIHE TIEPUOIBI,
COOTHOCUTh O00O3HAUCHHUs, KOTOpble HuMeITcs B Tabmuime «llepuogmueckas
cucreMa xumuueckux osnemMeHTtoB J[. WM. MeHaeneeBay € YHUCIOBBIMHU
XapakTepUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl

Asapa, 06HICC YU CJIO 3JICKTPOHOB M PACIPECACIICHUC UX I10 3JICKTPOHHBIM CJ'IO}IM);



o KIacCu(pUIMpoOBaTh  XUMHUYECKHE  JJIEMEHThI, HEOPTaHHMYECKHE
BEIECTBA, XUMUYECKHE PEaKIUU (10 YHUCITy W COCTaBY YYACTBYIOIIUX B PEAKITMU
BEILIECTB, 10 TEIIOBOMY dPeKTy);

o XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB  PA3MYHBIX  KJIACCOB,  TOATBEp)KIas  ONMUCAaHWE  IpUMEpamMu
MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKITUH;

o MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUYCCKHUX MPEBPAIICHUNA B
Pa3IUYHBIX YCIOBUSX;

o BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O U MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (opMyne COEIUHEHUS,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHl IO YpPaBHEHHUIO
XUMHUYECKOU PEaKIINH;

o MPUMEHSATH OCHOBHBIE OIEPAlMM MBICIUTEILHON JEATESTBHOCTH —
aHajlM3 M CUHTE3, CpaBHEHHE, 000OIIEeHHE, CUCTEeMaTu3aluio, Kiacchu(]uKaluio,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBA3EH — /I M3YYEHHs] CBOWCTB BEIIECTB U
XUMUYECKHX PEAKIINi, €CTECTBEHHO-HAYYHBIC METObI IMO3HAHUSA — HAOIIOICHUE,
U3MEepeHre, MOJISTTMPOBAHNE, YKCIIEPUMEHT (PeabHbIN U MBICJICHHBIN);

o CJIeOBaTh TMPaBWJIAM  TOJB30BAHUS XUMUYECKOM TOCYyIoll |
JabopaTopHBIM 000PYIOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHHs C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIHSMHU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB IO TIOJYYCHHIO U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB (BOJAOpONIA H
KHCIIOpO/Ia), TMPUTOTOBJIECHUIO PACTBOPOB C ONpPENEIEHHOM MaccoBOMl Jonei
pPacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH U MPOBOJIUTH XUMHUYECKHIE IKCTICPUMEHTHI
M0 PAacMo3HABAHUIO PACTBOPOB IMIENOYEH W KHUCIOT C TOMOIIBIO WHIAMKATOPOB
(;makmyc, dheHondTaenH, METUIIOPAHXK U JIPYTHE).

K xoHIty 00y4ueHus B 9 kj1acce mpeaMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YHAIOLIUXCS YMEHUM:



o PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATHH: XWMHUYECKUU
DJIIEMEHT, aTOM, MOJEKYJa, MOH, KaTMOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKas peakius, XUMUYECKas CBs3b, TEIUIOBOUM 3 EKT peakiuu, Molb,
MOJISIDHBIM 00BEM, PAcCTBOP, AJNEKTPOJUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTHYECKAS
JUCCOIIMAIINS, PEaKIMd MOHHOTO OOMEHa, KaTalau3aTop, XUMUYECKOe paBHOBECHE,
oOpatmMple © HeoOpaTHMbIC PpEAKIUH, OKHUCIUTEIHHO-BOCCTAHOBHUTEIIHHBIE
pEaKUMH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCJIEHUE W BOCCTAaHOBIICHHUE,
ajoTponus, aMm(OoTepHOCTh, XHUMHUYECKas CBs3b (KOBaJieHTHAas, HWOHHas,
METAJINYECKasl), KpPUCTANIMYECKass pemETKa, KOppO3Us METaJIOB, CILIABbI,
CKOpPOCTh XHMMHMYECKOW peakuuu, NpenesbHo gonyctuMmas koHueHtpauus I[IJIK
BEILIECTBA;

o WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX MOHATHH H
MIPUMEHATH ITH MTOHTHUS IPU ONIMCAHUM BELIECTB U UX ITPEBPAILCHUN;

o UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBIeHUs (GopMyn
BEIIIECTB U YPABHECHUN XUMUYECKUX PEAKIINM;

o ONPEAEHATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMUYECKHX
AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACcCy COEIMHEHMM 1o (opMmysiaM, BHUJ XUMHUYECKOW CBS3H
(KOoBaJIeHTHAsl, MOHHAsI, METAJUIMYECKasi) B HEOPraHUYECKUX COCTUHEHUSX, 3apsi]l
WOHAa TI0 XHUMHYECKOW (opmyne, xapakTtep cpeabl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COCIUHEHUHN, THUIl KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO
BEILIECTBA;

° packpsiBaTth cMbIcha llepuonnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHUE: OMKCHIBATHL M XapaKTEPU30BaTh TAOIMYHYIO
dbopmy Ilepronamueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB: Pa3HyaTh TMOHSTHS
«riaBHas noarpytmna (A-rpynmna)» u «mobounas noarpyimna (b-rpymnmna)», Maneie u
OoJbIIME  MEPUOJbl, COOTHOCUTH OOO3HAYEHHS, KOTOpblE HUMEIOTCS B

H@pHOI[H‘-ICCKOfI Ta6J'II/II_Ie, C YHCJIOBBIMH XaPAKTCPHUCTUKAMH CTPOCHUSA ATOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sijapa, 0OIee YUCIO 3JIEKTPOHOB U
pacmpeneNieHue X MO AJIEKTPOHHBIM CIIO0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTU
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COENVHEHUN B MPENEIax MalbIX MEPUOIOB
Y TVIABHBIX NOATPYHI C YYETOM CTPOCHHS UX aTOMOB;

o KJIacCU(PUIMPOBaTh  XUMHUYECKHE  DJIEMEHThI, HEOPraHUYECKHe
BEIIECTBA, XUMUYECKHE PeaKIuu (10 YKCIY U COCTaBY YYACTBYIOLIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY J((deKTy, MO0 HU3MEHEHHUIO CTENeHEeHl OKHUCICHUsS
XUMHUUYECKUX JIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CTICIM(PUISCKUE XUMUUECKUE
CBOICTBa NPOCTBIX M CIOXKHBIX BEUIECTB, MOATBEpPX Aas OMNHCAHUE IPUMEPAMH
MOJICKYJISIPHBIX 1 HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

J COCTaBJIATh YPABHEHHUS AJIEKTPOJIUTHUYECKOW AUCCOIMALMUA KHUCIIOT,
HIEJIOUEN U COJIEH, MONHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLUd HOHHOTO OOMEHa,
YpaBHEHUSl pEeaKIui, MOATBEPKAAIOUIMX CYLIECTBOBAHHE T'€HETHUECKOM CBSI3U
MEK]ly BEIIECTBAMU PA3JINYHBIX KJIACCOB;

o pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLHUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ATUX PEaKIIMid;

. IIPOTHO3UPOBATH CBOKCTBA BEILIECTB B 3aBUCHMOCTH OT UX CTPOEHUS,
BO3MOYKHOCTH MPOTEKAHHS] XUMUYECKUX NPEBPAIICHUN B PA3JINUHBIX YCIOBUSIX;

o BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYI0O U MOJIIPHYIO MacChl
BEIIECTB, MAcCCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMeHTa Mo (opMyne COEAUHEHHUS,
MacCOBYIO JOJIO0 BEIIECTBA B PacTBOPE, MPOBOIUTH PACUETHl IO YpPABHEHHIO
XUMHUYECKOU peaKLuu;

° coONromaTh TpaBWJIa TIOJIB30BAHUS XMMHUYECKOW TIOCYIOM |
JabopaTopHbIM 00OPYIOBaHHEM, a TaK)Ke IMpaBuia OOpAIICHHs C BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKIMSAMHU TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX
OMBITOB TO TOJYYEHHIO M COOMPAHMUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa H

YIJIEKUCIIOTO ra3a);



o MPOBOAUTh PEAKUHH, TOATBEPKAAIOIMINE KAYECTBEHHBIM COCTaB
Pa3JIMUHBIX BELIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOTUI-,
KapOoHar-, pocdar-, cunukar-, cyabdar-, TuAPOKCUI-UOHBI, KATUOHBI AMMOHUS U
MOHbl HM3YyYEHHBIX METAJUIOB, [MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

o IIPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTENBHON JEATEIBHOCTH —
aHalu3 M CHUHTE3, CpaBHEHHE, OO0O0OIlEHHe, CUCTEMAaTH3alllIi0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢M — I8  UW3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJbI MMO3HAHUS — HAOJIONECHHE,

U3MEpPEHUE, MOJICIUPOBAHUE, OKCIEPUMEHT (pEaJIbHbIi UM MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosu4vecTBo yacoB
Ne HaumenoBanue pa3aesoB U TEM NMPOrpaMMbl KOHTpO.HbHLIe HpaKaneCK 3HeKTp0HHHe (lll/l(l)pOBbIe)
n/n Bceero o0pa3oBarejibHbIe pecypchl
padoTbI ue padoThl
Pazjeu 1. [lepBoHavyajibHble XUMHYECKHE TOHATHS
1.1 Xumust — Baia 00macTh eCTCCTBOSHANNA U 5 2 bubnuoreka LIOK https://m.edsoo.ru/7f41837¢
MIPAKTUYECKOM IeSITEIbHOCTH YEJIOBEKa
1.2 | BemecrBa 1 XUMHYECKUE PEAKIINU 15 1 bubnuoreka HOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe 1 HEOPraHMYeCKUX BelIECTB
2.1 | Bo3nyx. Kucnopoa. [lonsitue 06 okcugax 6 bubnuotexa I{OK https://m.edsoo.ru/7f41837¢
2.2 | Bogopox.lloHsiTue 0 KMCI0Tax U COJIAX 8 1 bubnuorexa IIOK https://m.edsoo.ru/7f41837¢
2.3 Bopa. PactBopsl. [TonsiTiie 00 ocHOBaHUSX 5 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHECHUI 11 1 1 bu6mmoreka LIOK https:/m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuoguyecknii 3axoH u [lepunoguveckas cucreMa xumudeckux 3j1eMeHToB JI. U. MenaeneeBa. CtpoeHue arToM0oB. XMMH4Y€CKASl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKInu

[Tepunonnueckuit 3akoH u lleproanyeckas cucrema

3.1 xumuueckux snmemMenToB JI. . Meneneena. 7 bubnuoreka L1OK https://m.edsoo.ru/7f41837¢
CrtpoeHue aroma

3.2 iii%f;gg:;ie?:j;'e%iiiii;enbHO_ 8 1 bub6mmoreka I1{OK https://m.edsoo.ru/7f41837¢

Wroro no pazneny 15 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpemst 3 bubmmoteka [{OK https://m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 5
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9 KUIIACC

KoamuecTBo 4acoB

Ne HaunmeHoBaHMe pa3iesioB M TEM MPOTrPaMMbI JICKTPOHHEIE (11U PPOBLIC)
n/n pasi porp Bcero KourpoasHbie HpaxTuieck o0pa3oBaTebHBIE pecypchl
padoThl ue padoThl
Pasnen 1. BeniecTBo H XUMHYeCKME PeaKINU
1.1 [ostopenue u yrny6iienue snanuii OCHOBHLIX 5 1 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
paszaenoB Kypca 8 kiacca
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHICCKUX PEaAKITHI 4 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
1.3 ITEKTPOIUTHHCCKAs AUCCOUUANUS. XUMUUCCKHUE 8 1 1 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
peaKI B pacTBOPax
Hroro no pazaeny 17
Paznen 2. HemeTaunibl U X coeIMHEHUS
2.1 Ob1mias XapaKTepUCTHKA XHMHYCCKUX ICMCHTOB 4 1 Bbubmuoreka IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoresst
2.2 Obmas XapaKTCPHCTHKA XHMUHUCCKHIX S/ICMCHTOR 6 Bbubmuoreka IIOK https://m.edsoo.ru/7f41a636
VIA-rpynmst. Cepa u e€ coemnHeHMs
2.3 Obmas xapakTepCTHKA XHMHICCKUX IEMEHTOB VA~ 7 1 Bbubmuoreka IIOK https://m.edsoo.ru/7f41a636
rpymmsl. A30T, pocdop u ux coenuHeHUs
2.4 Obmas xapaxTepucTiKa XUMHACCKHX SIICMCHTOR 8 1 2 Bbubmuoreka IIOK https://m.edsoo.ru/7f41a636
IVA-rpynnsl. Yriepon 1 KpeMHHUHM U UX COeTUHEHHS
Hroro no pazaeny 25
Pasnen 3. MeTtanjibl 4 MX COeTMHEHUSI
3.1 OO01111€e CBOICTBA METAJIIIOB 4 Bbubnnoreka LHOK https://m.edsoo.ru/7f41a636
32 Baskneiire MeTauIbl M MX COSIMHEHUS 16 1 2 bubanorexa I{OK https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. Xumus 1 oKpy:Kawuias cpena
4.1 BemecTBa u MaTepuanbl B 3KMU3HU YETIOBEKa 3 bu6nuoreka LOK https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIeKTPOHHbIE
Ne u(ppoBbie
Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
yacoB
pecypchl
[Ipenmer xumuu. Posib XUMUU B )KU3HU YeoBeKa. Tena u bubmmorexa [OK
1 pedt ' ' 1 https://m.edsoo.ru/ff0d
BEIlIECTBA 2106
bu6moreka [IOK
2 IlonsiTe 0 MeTOJaX MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d
227¢
IIpaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuorexa LIOK
3 nabopaTopuu U IpUEMBI 00paIieHus ¢ 1a00paTOpHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
UucTteie BemecTBa u cMecu. CriocoObl pa3aesieHus bubmorexa HOK
4 ) ' P 1 https://m.edsoo.ru/ff0d
cMecen
26ca
N bub6mmoreka [IOK
IT st pabota Ne 2 «Pa3nenenue cmeceit (Ha
5 PaKTHHCCRAT P . a ( 1 https://m.edsoo.ru/ff0d
MIpUMepe OYMCTKH MOBAPEHHOM COJIM)» 288
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ff0d
2a6¢
XHUMHYECKHE DIIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmmorera [TOK
7 ' 1 https://m.edsoo.ru/ff0d
2JIEMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocTsIe 1 CI0XKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bubauoreka I[IOK
9 ATOMHO-MOJIEKYIISIPHOE YYEHHE 1 https://m.edsoo.ru/ff0d
2d50
bubauoreka I[IOK
3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB. XUMHYECKAs
10 1 https://m.edsoo.ru/ff0d
dhopmyna. BaeHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB Seae
bu6mmoreka [IOK
OtHocuTenbHas aroMHast Mmacca. OTHOCUTEIbHAS
11 1 https://m.edsoo.ru/ff0d
MOJIEKYJIIpHAs Macca 3¢
bu6mmoreka [IOK
12 MaccoBast 105151 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH 1 https://m.edsoo.ru/ftod
350c
bu6mmoreka [IOK
13 KomuuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
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dusnueckre U XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka [IOK

14 https://m.edsoo.ru/ff0d
peakius 37fa
bubaunoreka [IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUYECKUX PEaKIui https://m.edsoo.ru/ff0d
3alé6
3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUUECKUE bubmmorexa [IOK
16 P ’ https://m.edsoo.ru/ff0d
ypaBHEHUS 1688
bu6mmoreka [IOK
Brruucienus: Koau4ecTBa, Macchl BEIIECTBA 110
17 . https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMHUYECKUX PeaKuit
5708
Knaccuukamms XuMruuecknux peakiuii (CoenHeHHs bubmmorexa [IOK
18 P ’ https://m.edsoo.ru/f0d
pa3IoXKEeHMs, 3aMELLEeHUs, 0OMEHA)
3134
bubauoreka [IOK
19 O06001IeHrEe ¥ CHCTeMaTH3aIs 3HAHUI https://m.edsoo.ru/ffod
40c4
Kontponwsnas padora Nel o teme «Bemiectsa u bubmmorera [OK
20 https://m.edsoo.ru/ff0d
XUMHUYECKHUE PEAKITI» 4700
Bo3nyx — cmechk razoB. Cocras Bo3ayxa. Kucinopon — bubmorexa HOK
21 yX ’ yxa. P https://m.edsoo.ru/ff0d
AJIEMEHT U NMPOCTOE BemecTBO. O30H
448¢
. bubnuoreka [{OK
duznyueckue 1 XMMHUYECKHE CBOMCTBA KUCIOPOJa
22 https://m.edsoo.ru/ff0d
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6moreka [IOK
Crioco0sI moy4yeHust KUCIOpoa B JIabopaTopuu 1
23 https://m.edsoo.ru/ff0d
npoMblluIeHHOCTH. [IpuMeHnenne kucnopoaa 4972
TerutoBoit 3¢ pekt xumMuueckoi peakuu, MOHITHE O bubmuotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKLIUAX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HEHUE BO3IyXa bubmorexa [IOK
25 T AP yxd, https://m.edsoo.ru/ff0d
CHOCOOBI €ro Mpe0TBpaIleHUs
4cda
bu6mmoreka [IOK
[TpakTrueckas padota Ne 3 o teme «Ilonmyduenue u
26 P P o https://m.edsoo.ru/ff0d
coOupaHue KUCIOpoa, U3y4eHUE €ro CBOMCTBY» AaeD
Bonopon — snemenT u npoctoe BemecTBo. Haxoxnenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ff0d
B MIpUpPOIE 44d0
dusnueckue U XMMHUYECKHE CBOMCTBA BOJIOPOAA bubmorexa HOK
28 I poAa. https://m.edsoo.ru/ff0d
pUMEHEHHE BOAO0pO/Ia 4ddo
bubnuoreka [JOK
29 [TonsiTHE O KMCIOTAX U COTAX nonuorexa 1|

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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
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50d2

bubaunoreka [IOK
30 CriocoOBI MoTy4eHus BOIOPO/ia B JTA00paTOpHH https://m.edsoo.ru/ffod
4ddo
bubaunoreka [IOK
[TpakTrueckas padora Ne 4 o reme «IlonmydueHue u
31 P P . e https://m.edsoo.ru/ff0d
coOupaHue BOJIOPOJIa, U3YUEHHE €r0 CBOMCTBY 461
bubaunoreka [IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIeCTBa ra3a o ero bubmorexa HOK
33 ’ . https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 5520
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorera [IOK
34 ! YPABHEHIIO p https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUI ra30B 5708
bubauoreka [IOK
35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJBI https://m.edsoo.ru/ftod
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHAMKATOpAX https://m.edsoo.ru/ff0d
59e2
Bona kak pactBoputens. Hacbliennslie u bubnuoreka [JOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 10Jisl BEUIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTueckast padbora Ne 5 no teme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB € OMpPENEIEHHON MacCOBOM JoJei https://m.edsoo.ru/ff0d
PacTBOPEHHOTO BEIIECTBAY Seba
bu6moreka [IOK
Kontponshas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P POL- BOROPOA https://m.edsoo.ru/ff0d
o 6342
bubaunoreka [IOK
40 Oxcuppl: cocTaB, KaccupuKalvs, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
. bubaunoreka [IOK
[Tomy4yeHnue u XUMHYECKHE CBOMCTBA KUCIOTHBIX,
41 https://m.edsoo.ru/ff0d
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6moreka [IOK
43 [Tonydyenune u XuMHYECKHUE CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIaTypa https://m.edsoo.ru/ff0d
fee2
45 [TonydyeHnne u XuMHYECKHUE CBOMCTBA KUCTIOT bubmuoreka [IOK



https://m.edsoo.ru/ff0d50d2
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
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/ff0d
fee2

Conu (cpeaHue): HOMEHKIIaTypa, ClIOCOObI TIOJTyYeHHSI,

bubaunoreka I[IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOICTBA 49474
[IpakTrueckas padora Ne 6. Perenue bubmoteka [JOK

47 AKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00a
HEOPraHUYECKUX COCAUHEHHIN» d9b7¢c
I'eneTnyeckas cBsi3b MEXK/y KilacCaMU HEOPraHUYECKHUX bubmmorexa [IOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHUI 19250

bu6mmoreka [IOK
49 O06o001IeHrEe U cCHCTeMaTH3aIs 3HaHUH https://m.edsoo.ru/00a
d9cb2
bubnuoreka [{OK
KontponsHas padora Ne3 o teme "OCHOBHBIC KJIACCHI 1
50 o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN
d9ela
bub6mmoreka [IOK
[TepBbie MOMBITKY KIACCU(PUKAUU XUMUYECKUX

51 https://m.edsoo.ru/00a

sneMeHToB. [oHATHE O rpynmax CXOIHBIX JIEMEHTOB dOfFa
. bub6mmoreka [IOK
[lepuonnueckuii 3akoH u [lepuoanueckas cuctema

52 https://m.edsoo.ru/00a

XUMHYECKHX sneMeHToB [l. 1. Menaeneera
daS2c
bu6mmoreka [IOK

53 ITepuonsl, rpymIibl, MOATPYIIIILI https://m.edsoo.ru/00a

daS2c
bu6mmoreka [IOK

54 Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da34?2
bu6mmoreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 N https://m.edsoo.ru/00a

[Tepuoguueckoii cucremsl Jl. 1. Menpaeneena
dabbc
XapakTepucTUKa XUMHUECKOTO JJIEMEHTA I10 €ro bubmuotexa [IOK

56 nosioxkenuto B I[lepuonnueckoit cucreme /1. M. https://m.edsoo.ru/00a
Meneneea da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSL HAYKU Bbubnuoreka [JOK

57 u npaktuku. J[. 1. MenneneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpak1aHuH da96¢
DNEeKTPOOTPULIATENIBHOCTh ATOMOB XUMHUYECKUX bubmmorexa [TOK

58 pOOTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bu6moreka [IOK

59 HMonHas xumuieckas CBs3b https://m.edsoo.ru/00a

dac34
bubaunoreka [IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8



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
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

61

Kosanenrnas HEMOJIApHasA XUMHUYCCKas CBA3b

bubaunoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKUCIICHUS

bubaunoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka [IOK
https://m.edsoo.ru/00a
db076

64

OxucIuTeIN 1 BOCCTAHOBHUTEIIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas padora Ned o teme «CtpoeHue aroma.

XUMHUYECKAA CBI3b»

bubaunoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bubauoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHE ¥ cCUCTEMATH3alNs 3SHAHUNA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



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
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

9 KUIIACC

JJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka Hara bp
n/n Bcero o0pa3oBare/jibHbIe
pecypchl
. bubmmoreka [IOK
[Tepunonnueckwuii 3akoH. [lepuonnueckas cucrtema
1 1 https://m.edsoo.ru/00ad
xuMu4eckux sneMeHToB /. 1. Menaeneepa 59
. bubmuoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMHYECKHIX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IEPBBIX TPEX MEPHOIOB b6b6
bubmuoreka [IOK
Krnaccudukaius 1 HOMEHKIaTypa HEOPTaHUICCKUX
3 1 https://m.edsoo.ru/00ad
BEIIIECTB b7e2
. bu6mmoreka [IOK
Butbl XUMUYECKOH CBSI3U U THITHI KPUCTAJUTHYSCKIX
4 . 1 https://m.edsoo.ru/00ad
pemeéToK
bac6
5 Kontponbshas padora Nel o teme «IloBTopenue u 1
yriyOsneHrne 3HaHUK OCHOBHBIX Pa3iefioB Kypca 8 Kiaccay
. bubmuorexa [{OK
Krnaccudukanus XuMHYECKUX PEAKITH 10 pa3IuYHbIM
6 HMBHAKAM 1 https://m.edsoo.ru/00ad
p beb0
N bubmuorexa [IOK
[TonsTHE O CKOpOCTH XUMUYECKOU peakiuu. [lousTue o
7 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKIIUIAX beOa
2 [TonsTHE 0 XUMHUYECKOM paBHOBecHU. DaKTOPHI, ) bubmunoreka [IOK

BJIMAIOIIUEC Ha CKOPOCTH XUMHYECKOM pCaKkuu u

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

ITOJIOKECHUEC XMMHUYECKOI'O paBHOBECUA

c28¢

bubaunoreka I[IOK

Jucconuanysa. XuUMHYECKUE p€aKknuuu B paCTBOpaAx»

9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHT https://m.edsoo.ru/00ad
cade
. bubaunoreka [IOK
Teopust anmekrponuTHIecKor qucconuanui. CUIbHBIC U
10 https://m.edsoo.ru/00ad
cia0bIe SJIEKTPOIUTHI
cd68
bubmuoreka [IOK
11 WonHble ypaBHEHHUS peakuuid https://m.edsoo.ru/00ad
d448
. . bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA KUCIOT M OCHOBAaHUM B CBETE
12 . . https://m.edsoo.ru/00ad
MIPEACTABICHHUI 00 AIIEKTPOIIUTUUECKON AUCCOLMAIINT 4548
. . . bubmuoreka [IOK
XUMHUECKHE CBOMCTBA COJIEH B CBETE MpEACTaBICHUMN 00
13 . https://m.edsoo.ru/00ad
ANEKTPOTUTHICCKOMN TUCCOIUAIINN
d8b2
bub6moreka [IOK
14 [TonsiTue o ruaponuse conen https://m.edsoo.ru/00ad
d9d4
bub6moreka [IOK
15 O06o00meHre u cucTeMaru3anus 3HaHU| https://m.edsoo.ru/00ad
ddi2
IIpaktuyeckas padora Ne 1. «Pemenue bubmorexa HOK
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJIBHBIX 3a7a4»
dbfa
bubmuoreka [IOK
KonTpoabHas padora Ne2 1o Teme «DIEKTPOTUTHICCKAs
17 P P P https://m.edsoo.ru/00ad

dec0



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO01mas xapaKTepUCTHUKA TaIOTeHOB. XUMUYECKUE

bu6moreka [IOK

18 . https://m.edsoo.ru/00ad
CBOIICTBa Ha IPUMEPE XJI0pa
dfe2
bubanoreka [IOK
XiopoBopopoa. ColisiHast KUCTI0TA, XUMUYECKHE
19 . https://m.edsoo.ru/00ad
CBOICTBA, MOJTy4YE€HUE, TPUMEHEHUE o104
bubnnotek K
[IpakTuueckas padbota Ne 2 no teme «llonydyenue Omaotexa O
20 . . . https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTBI, U3y4eHUE €€ CBOUCTBY» o348
. bubmmoreka [IOK
Boruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUA,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 488
bubmunoreka [IOK
22 OO61mas xapakTepucTUKa 31eMeHTOB VIA-TpyIIbl https://m.edsoo.ru/00ad
ebda
bubmuoreka [IOK
AnnorponHslie MoguduKkanuu cepsl. Haxoxnenue cepsl U
23 . . . https://m.edsoo.ru/00ad
e€ COeTMHEeHUI B MpUpoJIe. XUMUUYECKUE CBOMCTBA CEPHI 6da
bu6muoreka [IOK
CepoBonopon, crpoeHue, GU3NIeCcKue U XUMUIECKUE
24 . https://m.edsoo.ru/00ad
CBOMCTBa
€802
bu6mmoreka [IOK
Oxkcunpl cepbl. CepHast KHCIIOTa, GU3HUECKUE U
25 . https://m.edsoo.ru/00ad
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE
ea28
XUMUYECKUE PEAKIINH, JIEKANTUE B OCHOBE
N bu6muoreka [IOK
MIPOMBITIUIEHHOTO CITOC00a MOTy4YeHUsI CEPHOM KUCIIOTHI.
26 https://m.edsoo.ru/00ad

XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpeibl
COEIMHEHUSIMH CEPBI

ec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

bu6moreka [IOK

27 Brrunciienne MaccoBOi 1011 BBIXOAA IPOJYKTA PEAKLIUHI https://m.edsoo.ru/00ad
ec8a
OO01mmas xapakTepucTUKa MIEMEHTOB V A-Tpymiibl. A30T, bubmmoreka IJOK
28 pacrpocTpaHeHHe B IpUpojie, GU3NICCKUE U XUMUUICCKHE https://m.edsoo.ru/00ad
CBOMCTBa eeab
N bubmuoreka [IOK
AMMUak, ero pU3NYecKrue 1 XuMUYECKUE CBONCTBA,
29 https://m.edsoo.ru/00ad
MOJIyYeHHUE U IPUMEHEHHE 004
bubmuoreka [IOK
[IpakTuueckas padota Ne 3 no teme «llonydyenue
30 P P . i https://m.edsoo.ru/00ad
aMMUaKa, U3y4eHUe ero CBOMCTB» £130
N bubmoreka [IOK
A3oTHas KucnoTa, e€ Gu3nuecKre U XMMHIECKHe
31 . https://m.edsoo.ru/00ad
BOMCTBa
CBOMC £306
Hcnonbs3oBaHre HUTPATOB U COJIE aMMOHUS B KQU€CTBE bubmuotexa [IOK
32 MUHEpalbHbIX Y100peHuil. XuMHU4ecKoe 3arps3HeHue https://m.edsoo.ru/00ad
OKPYKaIOIIEH Cpeibl COEMHEHUSIMH a30Ta 518
bubmuotexa [JOK
®docdop. Oxcua pocdopa (V) u pochopHas kucinora, 1
33 . https://m.edsoo.ru/00ad
(bu3MYecKre U XUMHUYECKHE CBOWCTBA, MOTYUCHUE f63a
bu6muoreka [IOK
Hcnons3oBanue pocdaroB B kKaueCcTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuii. 3arpsi3HeHue NpupoaHoH cpeabl pocharamu 20
VYriepon, pacpocTpaHeHHe B IPUpoJIe, PU3NIECKUE U bubmorexa HOK
35 PO, Pactp . 3 PHpoAe, https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA
fd9c
36 Oxkcunpl yriepozaa, ux GU3NIecKre U XUMHUYIECKHE bubmuorexa [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

CBOMCTBA. DKOJOTHUYECKHUE MPOOIIEMBI, CBSI3aHHBIC C
okcuaoM yriepona (IV)

https://m.edsoo.ru/00ad
febe

bubanoreka [IOK

37 VYrosibHas KUCIOTA U €€ CONU https://m.edsoo.ru/00ae
006¢
[TpakTuaeckast pabota Ne 4 mo Teme "lIlonyuenue bubmuoreka [IOK
38 yriekucioro raza. KauectBeHHas peakius Ha kKapOoHar- https://m.edsoo.ru/00ae
HOH" 027¢
bubmmoreka [IOK
[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIepoaa
054e
bubmuoreka [IOK
40 Kpemuuii u ero coequHeHust https://m.edsoo.ru/00ae
080a
ITpaktudeckas padora Ne 5. Pemenue bubnuotexa [IOK
41 JKCIIEpUMEHTAJIBHBIX 3aa4 110 TeMe «BakHenue https://m.edsoo.ru/00ae
HEMETAJLIbI U UX COCAUHECHUS 0bf2
. bubmuotexa [JOK
KonTpomnsnas padota Ne3 o teme «Baxneitme 1
42 https://m.edsoo.ru/00ae
HEMETAJIJIBI U UX COCTMHECHHUSI
0el8
OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX AIIEMEHTOB —
bub6moreka [IOK
MeTaioB. MeTajnyeckas CBS3b U METaNIndecKas
43 . . https://m.edsoo.ru/00ae
KpUcTalmnyeckas pemérka. Puznueckue cBocTBa 1036
METaJIOB
. . bubnmuorexa [{OK
XUMHUYECKHUE CBOMCTBA METAIIIOB. DIEKTPOXUMUUYECKHUI
44 N https://m.edsoo.ru/00ae
PAI HAPSHDKCHUH METAJTOB 1156
45 OO6mwme crmocoOs! momydeHus MeTaioB. CriiaBsbl. bubmuorexa [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brrancnenus no YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ,
€CJIM OAVH U3 pCAar€cHTOB COACPIKUT IPUMECHU

https://m.edsoo.ru/00ae
1156

bubanoreka [IOK

46 [TonsiTue 0 KOppPO3UK METAIIIOB https://m.edsoo.ru/00ae
1278
bubaunoreka [IOK

47 Il{enoyHBIE METAILIBI https://m.edsoo.ru/00ae
14b2
bubmmoreka [IOK

48 OKcuibl M TUAPOKCH/IBI HATPUSA U KAJIUS https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK

49 [IemouHo3emMenbHBIE METAIBI — KAJIBIIMK M MarHui https://m.edsoo.ru/00ae
15e8
bu6muoreka [IOK

50 Baxxneimme coemmHEHNS KaJIbITHs https://m.edsoo.ru/00ae
15e8

51 O0600611eHre U cucTeMaru3aius 3HaHui
bub6moreka [IOK

52 XKéctrkocTh BOIBI ¥ CLIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae
1886

[Ipaktuyeckas padora Ne 6 mo teme "YKEcTKOCTh BOABI U buomorexa [JOK
53 . " https://m.edsoo.ru/00ae
METO/IbI €€ YCTpaHEHUs

lae8
bub6moreka [IOK

54 AnoMuHUN https://m.edsoo.ru/00ae
1c64

55 AmMdoTepHbIe CBOMCTBA OKCHJIa U THAPOKCHIA bubmuorexa [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru/00ae
1c64

bubanoreka [IOK

56 Kenezo https://m.edsoo.ru/00ae
1d86
bubanoreka [IOK
57 Oxcunpl, rupokcuabl 1 coiu xxenesa (1) u xxenesa (1) https://m.edsoo.ru/00ae
35e6
58 O06o001IeHre U cCHCTeMaTH3aIUs 3HAHUI
[TpakTrueckas padora Ne 7. Permenue bubnuorexa [IOK
59 SKCIIEpUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BakHeime https://m.edsoo.ru/00ae
METaJUIBl U UX COCIUHECHUS 3de8
Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEaAKIIHA,
bubmoreka [IOK
€CJIM OJIMH U3 PearcHTOB JaH B U30BITKE HIIU COACPKHUT
60 . https://m.edsoo.ru/00ae
npuMecu. Beruncnenus MaccoBOM JT0JIM BBIXO/AA MPOJIYKTa 1750
peakIuu
61 O0600611eHre U cucTeMaTH3aIus 3HaHui
2 KonTponbHas pabota Ned o Teme «BaxkHeiiue
METAJUIbl U UX COECIMHEHUS»
BemectBa u Marepuansl B IOBCETHEBHON XKU3HU bubmorexa HOK
63 P https://m.edsoo.ru/00ae
YenoBeKa
eo 3£50
but6moreka [IOK
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl https://m.edsoo.ru/00ae
4270
bubmunoreka [IOK
65 Ponb XuMHHM B PEIIEHUH SKOJIOTHUECKUX MTPodIeM https://m.edsoo.ru/00ae

4270



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

bu6moreka [IOK
66 O00011IeHE U CUCTEMATU3aLU 3HAHWUI 1 https://m.edsoo.ru/00ae

0dOa

bubanoreka [IOK
67 O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUNI 1 https://m.edsoo.ru/00ad

b33¢

bubmmoreka [IOK
68 O00011IeHrEe ¥ cCUCTEMATH3alUs 3SHAHUHA 1 https://m.edsoo.ru/00ad

9¢cb2
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJINWYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOLECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

Xumust. 8 kacc: yuel. st o6meodpazoBarenbHbIX yupexkaennii / I.E.
Pynzurtuc, ®@.I.denbaman - 4-¢ uzf., ctpeotuil. - M.: IIpocsemenue, 2016. — 207c.

Xumus. 8 kiacc: yueb. s obmeoopazoBareabHbiX yupexaeHui / ILE.

Pynzutuc, ®@.I.®enpaman - 2-e usa., ctpeoruil. - M.: [Ipocsemenue, 2016. — 208c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
http://www.chemnet.ru I'azeta « XumMus» u callT ajig yuuresns «5 uay Ha ypok
XAMHH
http://him.1september.ru Enunas xomnexuus LHOP: [IpeagmerHas komiaekius
«XuMuUD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4UHBIC
skcriepuMeHThl: xuMus. Komnekuus Poccuiickoro o0nieo0pa3zoBaTesibHOTO
nopTasa
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Becepoccuiickast omumMnuana mKkoJIbHUKOB MO XUMUU
http://chem.rusolymp.ru Opranudeckast XUMUsi: SJIEKTPOHHBIN YYEOHUK /115
CpPEOHEN LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA yUEOHUK
http://www hemi.nsu.ru OTKpBITBII KOJUTEK: XUMUS
http://www.chemistry.ru JlucTaHuioHHasi oMMMKNaAa MO0 XUMHH:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTEIbHbII MPOEKT.



