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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHuUsl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHON padoyeil IporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJABaAHUS YUEOHOTO MpeIMeTa « XUMHUS
B 00pa3zoBarenbHbIX opranmu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TpPEACTaBICHHE O IENsIX, OOIIeW cTpareruu
oOy4yeHusi, BOCHUTaHUS W PAa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU y4EOHOTO
peamera, YCTaHABIIMBAET 00s13aTeNbHOE IIPEAMETHOE COZIEpKaHMUE,
npeAycMaTpUBaeT paclpeelieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazielnaM M TEMaM IMPOrpaMMbl MO XUMHUHU, ONPENENAECT KOJWYECTBEHHBIE H
KAueCTBEHHBIEC XapaKTepUCTHKU COZEep/KAHUS, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YUEHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tporecca, BO3PaCTHBIX
0COOCHHOCTEH  00ydYaroIIMXCs, ONpeAeNseT BO3MOXKHOCTU MpeaMmeTa  AJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHMs, a Takxke TpeOOBaHUM K
pe3yJibTatam 00yUYeHHs] XUMUM Ha YPOBHE II€JICH U3YUEHHUsI ITPEeMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENIFHOM JAEATEIbHOCTH OOYYaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CoJIepKaHUsI.

3HaHWEe XHMHH CIIYKUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaronierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IUHCTBE MHpPA, BAXKHYIO
posib urpator GopMUpyeMble XUMHUEU MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B TMPHUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHSA YEIIOBEYECTBA — CHIPHEBOM, IHEPTreTUUYECKOH,
MUIIEBOM U SKOJOTUYECKON O€30acHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXHOCTEM i1 CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 0011eH U (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  Y4yeOHOM  JAesTeNIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TETbHOCTH;

3HAKOMHUT CO CHEU(UKON HAayYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYarOLIUXCsl;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K IIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTUYECKOE
o0pa3oBaHUE O0yJArOLTUXCS.

JlanHbie HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeaAMETa, KOTOPBIH  SIBJSETCS  IeIarOTMYecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa3oBaHUsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHWYEeCKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHATUH
OPraHUYECKON XUMUH.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoga kK €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MIOHATHUA O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI ITOHATHUH O XMMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TPUHIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX IMPEACTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuogmueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOIO 3aKOHa
XUMHHU,

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeacTaBIeHUH 00 SISKTPOIUTHYSCKOM JIUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUUYECKHU
MOJTYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPyrOMYy, BBINONHSAA (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEU MPAKTHUYECKOTO MPUMEHEHHUS U IMOTYy4YECHUS
M3y4ae€MbIX BEIIECTB.

OcBoeHME MporpaMMbl MO XUMHUHU  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEJICTABJIEHNUS O XUMHAYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHHUIO H
METOJIaM TIO03HAaHUS B Hayke. M3ydeHne XuMHM NPOUCXOIUT C IPHUBICUCHUEM
3HAHUW U3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKaroUuid MHUPY,
«buomnorus. 5—7 knacce» n «Pusznka. 7 Kinaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (QOpMHpPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPBHI.
3amadya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMHYECKHX
3HAHUW — Ba)KHEUIINUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,



JOCTYITHBIX 00OOIIEHHT MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAYKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HaHUS TMpPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEIOBATENbCKON
JEeSITeIbHOCTH, OCBOCHHM MpaBWJ 0€30IacHOro OOpalleHus C BELIECTBaMHU B
MOBCEIHEBHOM JKU3HU.

[Ipn m3ydeHnn XMMHUH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHWs Ba)KHOE
3HaYeHUE MPUOOpENn TaKue IeNd, KakK:

— (QopMUpOBaHWE WHTEUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HalpaBJEHHOCTb OOy4Y€HUs Ha CHUCTEeMaTH4YeCKOe MpUOOIIeHUE
o0ydJaronmxcsi K CaMOCTOATENbHON I103HABATEIIbHON JIEATEIbHOCTH, HAYyYHBIM
METOJaM TO3HaHHS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHre yCIIOBHH, CIIOCOOCTBYIOIIMX TPHOOPETCHHIO 00YYaIOIIUMHUCS
OTbITa PA3HOOOPA3HON MEATEIHHOCTH, MO3HAHWS M CAMOIIO3HAHWSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIHUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (QopMupoBaHue 00OmEeld (QYHKIMOHAIBHOW H €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHUHA OOBSCHITH M OIICHUBATH SIBJICHUS
OKPY’KaIOIIEer0 MHpA, WCIONB3yS 3HAHWUS W OIBIT, MOJYYEHHBIE TPHU HU3yYECHUU
XUMUHU, TPUMEHSITh WX TPU pPEIIeHHH MpoOdjeM B IOBCETHEBHOW KU3HU U
TPYJOBOM 1€ATENbHOCTH;

— (¢opMupoBaHHe y OOydYaroImUXCs TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEACHUST B OBITY W TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHHMS CBOETO 30POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHS  OOIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uIis W HANpPaBJICHHOCTU AAIbHEUIIEro
00yueHwus.

OOmiee uWCIO YacoB, OTBEACHHBIX Ui HW3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 0011eT0 00pazoBanusi, coctapiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHAYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B )KM3HHU YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CniocoOnbI pa3ieneHus cMeceit.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BajaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAasi aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTA B
COEIMHEHUH.

KommuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuétel mo ¢opmynam
XUMHUYECKUX COEUHECHUMN.

Du3NYECKNE U XUMHUYECKHUE SIBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEaKIUi (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOUW IMOCYI0H, MpaBuiiaMu paboThl B J1abopaTopuu u
npuémamu oOpalleHus: ¢ J1abopaTopHbIM 000pPYJAOBaHUEM, U3YUYEHUE U OIMUCAHUE
(¢u3nuecKuX CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJECHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAECHCAUMS BOJAbI) U XUMHUYECKHX (FOPEHHE CBEYHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTON) SBICHHM, HAOMIOACHUE U
OMKCaHUe NPU3HAKOB MPOTEKAHUS XUMHMUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE TMAPOKCHUIA
menu (IT) mpu HarpeBanuu, B3auMoJieicTBUE keJe3a ¢ pactBopoM conu meau (II),
U3y4YEHHE CIOCOOOB pa3/esieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBeJeHUE OUYUCTKH TTOBApPEHHOU
coild, HaOJIOJEHWEe W  ONUCAaHWE  pe3yJbTAaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYI
(IIapocTepKHEBBIX ).

BaxHeilne npeacTaBuTeId HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3znyxa. Kucinopon — 31€MEHT U MPOCTOE
BeliecTBo. Haxoknenue kucimopoia B mnpupoae, (PU3MUYECKUE M XUMHUYECKUE
cBorictBa (peakiuu ropenus). Oxcupabl. IIpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaToOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOA.

TernoBoit 3p(dEeKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuh. TOIUIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3/yXa, YCWICHHE apHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKUEe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pacTtBoputesib. PacTBOpHI.
HacelllieHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0 BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipupone U B )KU3HM 4YesioBeKa. KpyroBopor BoAbl B IpUpOE.
3arps3HeHne NpUupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunbl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yioliue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmyeckue U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: MIETOYM HW  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TomyyeHnue Kucnor.

Comu. Homenknatypa cosneil. @U3NyecKue U XMMUYECKUE CBOMCTBA COJICH.
[Tonydyenue coiei.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE ONPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yX€e, MOTYyUYEHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aMMOJEHCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IOpeKpalleHusl ropeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMM OKCHIOB U
OMHCaHUEe HX CBOMCTB, TMOJydYeHHE, cCOOMpaHWE, pACIO3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCITIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpPa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS] BELIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHWE PACTBOPOB C ONPEAEIEHHOU
MacCOBOW J10JIel pacCTBOPEHHOIO BEILIECTBA, B3aUMOJIECUCTBUE BOJABI C METalIIaMU
(HaTpueM ©  KajblueM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEpPHANIOB),



UCCIIeJOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pAaCTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumojeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, IOJTYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJlIa IPYyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeuime Kiacchl HEOPraHUYECKHUX
COCIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [lonsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuognueckas cucteMa XUMUYECKUX JIEMEHTOB /I.
N. Mengeneesa.  KopoTkonepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[lepnoanueckon cucrembl xumuueckux diemeHToB . M. Menaeneesa. [lepronasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaTOMOB MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akona u [lepnoanvyeckoil CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh MU npaktuku. . M. MenneneeB — yd€Hwlii U
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Ipoueccol okucaeHUs: U BOCCTaHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie ceéazu



Peann3zanust MeXOpeAMETHBIX CBSI3€M MpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO--HAYyYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO6mme ecTecTBeHHO--HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJU3, CHUHTE3, KiIaccuukanusa, TMepUuOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsji, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BETUUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE MOPOABI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemmecTBo U XMUMHYeCKasi peaKus

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kalabluid H UX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIEeMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJacCaM HEOPraHUYECKHUX
COCMHEHU, TEeHETUYECKas CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanus XuMuaecKux peakifii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TeIuioBoMYy 3¢ dexTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xumMuuyeckor peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIUSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMHM,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peaKkuuu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMHU
XxuMudeckoi cszu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBusi MPOTEKaHUs PEaKIMii HOHHOTO OOMeHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIE YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMMI W cCOJEd B CBET€ MPEICTAaBICHUNA OO0 BIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIEe peakiny Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkIuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTU
pacTBOpOB BEUIECTB, Mpollecca AUCCOIMALMU KHUCIOT, WIEJIOYEeld M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Ta3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pa3iioKeHUs, COCIUHEHHS), paclO3HABAHUE HEOPTaHUYECKHUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKkIUuid Ha HOHBI, pelieHue
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTaJnibl U X COeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puU3NYecKhe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHUYECKHME CBOWCTBA Ha MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METaJIaM{, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHEe, NpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHU3M YeNOBEeKa. BakHelmme XJIOpUAbl U HUX
HaXO0XJECHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (u3NYECKUEe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJUIOTPOITHBIE MOAU(PHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoilicTBa cepbl. CepoBOmOpO, CTpoeHHE, GU3HUECKUE U
XuMHuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XUMHYECKHE CBOMcCTBa (0OmIMEe Kak
MPEICTaBUTENA Kjacca KHCIOT W crhenuuieckne). XHUMHUYECKHE pPEaKIluy,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCcO0a MONYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue ceproi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs peaKlMsl Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJE. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIel cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK/IH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPALCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, PaCIpOCTpPAHEHUE B MPHUPOJE,
dbusnueckre U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3uYeCcKre U XUMUUECKHE CBOMCTBA, MojlydeHue u npumenenue. Coau aMMOHMUS,
ux (pU3nyecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ TOJNy4YeHHe, (U3UIECKUE M XUMUYCCKUE
CBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CcrHenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HeHUE OKPY Kalollel Cpeibl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
ajuoTpornabie Momudukanuu Gocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, pU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoap3oBanue GpocdaToB B Ka4ECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTIepoid,  aJJIOTPOIIHbIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (PuU3NYecKue U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUecKkue W XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha JKUBBIC OpPTaHU3MEI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJOTUYECKHE NPOOJEMBbI, CBA3AaHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, HapHUKOBBIM
addexr. YrompHas Kuciaora u €€ com, uX (PU3NUEeCKue U XUMHYECKHUE CBOICTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KAaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, TaHOJI, TJIULEPUH, YKCyCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YTJIIEBOJAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTh),
OPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIEBOAAX — U UX
poii B OKH3HM YeNOBEKa. MaTepualibHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPraHUYECKUX COCTMHEHUH.

Kpemnuii, ero ¢usnyeckue W XHUMHYECKHE CBONCTBA, TOJyYEHUE U
npumenenue. CoequHeHus: KpeMHusi B mpupojse. OOuiue mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HUCIOJIb30BaHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaKalIKUe (QU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHHH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHIOB), O3HAKOMJICHUE C
oOpazuamMu ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMCTB
paz0aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu azora, (ochopa M HX coeAMHEHUH (BO3MOXKXHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00Opa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MoTyUdeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMUaKa, IPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHMS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHUJIEOMATEPHUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEmETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBCHHBIX pEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «Baxueiime HeMeTauibl U UX COCAMHEHUS.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuuyeckux snemeHroB [, .
MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTauioB. MeTtajindeckas CBsI3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKass  peméTka.  DJIEKTPOXUMUYECKUN  psll
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
CrocoObl TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
crocoObl 3auuThl UX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenounsie MeTamibl: noyniokeHue B [lepuonnueckoil cucteMe XUMUUYECKUX
anemeHToB Jl. . MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJIEHUE B IPUPOIE.
duznyeckue ¥ XUMHUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U Kanus). OKcumsl u



TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METaNIOB M HX
COEIMHEHU.

IIlenouyHO3eMeENbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXCHHE B
Ilepnognueckoi cucreme xuMmuueckux 3ieMeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3nuecKkne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiive coeauHEHUS Kaibldsg (OKCUI, THUIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJFoMUHUN: TIOJ1I0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKICHHE B mpupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AMGOTEpHBIE CBOMCTBA OKCUIA M THIAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMuMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaxXOXKICHHE B npupone. PU3HYECKHE H
XMMHYECKHE CBOMCTBA kene3a. OKCuIbl, THAPOKCHIbI U conu xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJECUCTBHUS OKCHIA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHME BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS XKee3a B KUCIOPOIE
(BO3MOXKHO  HCMOJIb30BAHME  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajabLHs, ATIOMUHUS, [IUHKA, JKEJle3a
(I1) u xenesa (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHHE SKCIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BakHeunmme
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAKIIaA cpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOW JKM3HM 4YelioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karoulehd cpeipl (MpeaenabHasl I0ImyCcTUMast
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMuu B permeHun 3KoI0ruuecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBsi3ed MpU M3yYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE MOHATHA: HAy4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOANYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToOM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPAIHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MIOJIC3HbIE UCKOIAeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOUIETrO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIbHOW JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMM M JYyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHM, MPUHSITHIMU B
oOlecTBe MpaBWIaMU M HOPMaMH TOBEACHHS U CIIOCOOCTBYIOT MpoleccaM
CaMOITIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIM3ALIUM O0yJarOITUXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalrT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCA CHCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUUA U
pacIIMpEeHUe OMbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAaydyHOMY HACIEIUI0, MOHUMAHUSI 3HAUYCHUS XUMHUYECKON HAyKu B >KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON HH(pOpMarumen o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

NpEACTAaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYIHMX  BHAAX
NEeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3/ITaHUU YICOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOINIM B TIpPOIleCC€ OTOM y4eOHOM NEATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHHE M IMOCTYINKHM CBOMX TOBApHILEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJbI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJUMBbIE I OOBSICHEHUS HAONIOAAeMBbIX MPOLIECCOB U SBIICHUMH,
MO3HABaTEIbHON, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM pPaboOThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPOU, JIOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JESATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0O€30MacHOCTH Tpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO POJia,
YBOXKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TMPEAMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIH BBIOOD
WHJMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHanbHON IeITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aJalTUPOBATHCS B TPOdeCCUOHANILHON cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0pPOBOr0 U
Oe3omacHOro oOpas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIIKNX 3I0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJIy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelleHus 3aa4, CBA3aHHBIX C OKPY>KaIOIIeH TPUPOAHON Cpeaon, Il TOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTel MX pPElIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHHBEpCaAJIbHbIC YueOHbIE JAeHCTBU (IT03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecredruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHHUU
3HAHUW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACISATH MX XapaKTEPHBIC
MpPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUAMH), HUCIOJIb30BaTh
MOHSATHS JIs1 OOBSICHEHUS OTJICIbHBIX ()AaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUU JUIS KIACCU(PUKAIIMU XUMHUYECKUX BEIICCTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIlECCe ITO3HAHWS TOHATHSA (TIpeAMETHBIE |
MeTaInpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHUUYecKas ¢opMyia W ypaBHEHUE
XUMHUUYECKON peakly — MPHU PEIICHUHM Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaAKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI MJig (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

NPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBAHUS, COCTABIATh OTUET
0 MPOJIeJIAaHHOM padoTe.

Pabora c nndopmanueii:

YyMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BUJIOB U (OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHHWBATH MPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IuYHbIe METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeACTaBlIeHUs HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAeMble 33Ja4d  HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki U MX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEIOBATEIbCKOM N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIIIEHHOCTH,
CEJIbCKOI0 XO3sIiiCTBa M TPaHCIOpPTa HA COCTOSHUE OKPY’KaIoLIEH MNpUPOJHON
Cpelbl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJbHbIe YueOHbIe 1eiCTBHUA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WIH) JIUCKYCCHUHU) TIO
CymiecTBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHON 3a1auH;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pPe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 110 HUCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMeHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMEeH MHEHHSIMH, «MO3TOBbI€ LITYpMbD», KOOPAUHALIUS
COBMECTHBIX JEWCTBHUH, OIpeNeJeHUEe KpPUTEPUEB IO OLIEHKE KauecTBa
BBINIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe AeHCTBUSA:

YMEHUE CAMOCTOATENBHO ONPEIENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesITEeNbHOCTD, BBIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
NO3HABATENBbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
NPEIOKEHHBIA AJTOPUTM JEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEaKIMsIX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJibTaTa 3asBJICHHOM I€NM, yMEHHE
UCIOJIb30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepaibHOW pabodeil mporpaMMoHu,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduUecKue IS IpeAMeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyueHusi B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

*PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKUCJICHMS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peaxiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
oOMeHa, PK30- ¥ SHJIOTEPMHUUCCKHUE PEAKIINH, TEII0BOM A((EKT peakiumu,
AP0 aTOMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aToma, XMMHYECKas CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(OpolLieHTHAs! KOHILIEHTpAI[Us) B PaCTBOPE;

¢ WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHATHUM U
MPUMEHSTH 3TH NOHATHUA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHHUII;

* FICTI0JIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIeHUsI (hOpPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPE/ICIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHCHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHM IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B [lepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHA ABOTrajipo;

e OMMCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepuoguyeckoit
CUCTEMBbl XHMHMYECKHX JJIEMEHTOB: pa3auyaTh IMOHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIMEe TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabaune «llepumomuueckas cucTteMa XuMHYeckux diemeHToB J[. H.
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIEKTPOHOB
U pacrpeieieHHe X MO0 3JIEKTPOHHBIM CII0SIM);

e KJIACCU(UUMPOBATh XUMHUYECKHUE DJIEMEHTbI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIly W COCTaBy YYAaCTBYIOIIMX B PEAKIIHUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

e XapaKTEepU30BaTh (OIMHUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

* IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT HUX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

* BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyJe COEeIUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI 11O
YPaBHEHHUIO XUMUUYECKOUN pEaKLINH;

e IPUMEHSATHh OCHOBHBIE OINEpAllMK MBICIUTENbHON AESTENbHOCTA — aHAINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTeMaTU3aluIo, KiIacCUu(uKaIuio,
BBISIBJICHUE MPUYUHHO--CJIEJACTBEHHBIX CBA3EU — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XHMHUYECKHX pEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NO3HAHUA — HAONIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEZIOBATh MPaBHJIaM IMOJIb30BAHUSI XMMUYECKOM MOCYI0M U J1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBujaaM oOOpaieHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TI0 BBITIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO U COOUPAHHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECTEHHON MAacCCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIOT C MOMOIIbI0 MHANKATOPOB (Jlakmyc, (eHomndraienH,
METUJIOPAHX U IpyTHe).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJHKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

epaCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHSTHH: XUMUYECKUI
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIO)KHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCIICHUS, XUMUUYECKasl peaKius, XUMUUYECKasi CBA3b, TEIIOBOU APekT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIICKTPOJHTHI,
HEA3JIEKTPOIUTHI, AIEKTPOJUTHUYECKAS] TUCCOLMAIMSA, PEAKUIUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIECHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METaJNINYeCcKas), KpHUCTAJUIMYECKass pElETKa, KOppO3Uus METALJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluH, TMpeaeabHO JOMyCTHUMAas
koHueHtpanusa [1/IK BemecTsa;

e IULTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TIOHATUM U
MPUMEHSITh 3TH TOHATHUS MPU OMMCAHUY BEIIECTB U UX MPEBPAILICHUII;

* ICTIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

* OIIPEJIETATh BAJEHTHOCTh U CTEIEHb OKUCIEHUS XUMUYECKHX DJIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpbeiBaTh cMmbicn [lepmogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», manble u OOdbIIME MEPUOAbI, COOTHOCHUTH
0003HaUYEeHUs, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpesieieHde HMX IO JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npezenax MaliblX MEPUOIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

e KJIACCU(UIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHUE BELIECTBA,
XUMUYECKUE peakuud (10 YUCIAy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHUIO CTENCHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIME M CHEHUPUUECKUE XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEILECTB, MOATBEP)KIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

¢ COCTABJISITh YPABHEHHUS JIEKTPOJIUTHUYECKON AUCCOIMALINH KUCIIOT, IEI0Yei
U COJIeH, MOJIHbIE U COKpalIEHHbIC YpaBHEHUS! peaKuii HOHHOIO0 OOMeHa,



ypaBHEHUSI PEAKIM, MOATBEPKIAONINX CYIIECTBOBAHWE TE€HETUYECKON
CBSI3M MEXKY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;

e PaCKpbhIBaTh  CYIIHOCTh  OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKIIni;

¢ IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAaHUS XHUMHYECKHX IMPEBPALICHUH B pa3IUIHBIX
YCIIOBHSIX;

e BBIYUCJIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (OopMysie COCIMHCHUS,
MacCOBYIO [IOJIIO BEIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHHUIO XUMHYECKON peaKIInH;

e COOJTFOIATh TIPAaBUIIA TIOJIb30BAHUS XUMHUYECKOHN MOCYI0N M J1a00paTOPHBIM
o0Opy/ZOoBaHMEM, a TakkKe TMpaBuia OOpallleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OMBITOB MO TMOJYYEHHUIO W COOMPAHHIO Ta3000pa3HBIX
BEIIECTB (AaMMHAKa U YTJIEKHCIIOTO rasa);

* IPOBOJINTH PEAKIINH, MOATBEPKIAIOIINE KAYECCTBEHHBINH COCTaB Pa3IMIHBIX
BEIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOpUI-, OPOMHI-, WOIUI-,
kapOonat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

e IPUMEHSATHh OCHOBHBIE OIIEpPAIlMY MBICIIUTEILHON ACATEIHPHOCTA — aHAIHU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHUe, CHUCTEMaTH3allii0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIHid, eCTECTBEHHO-HAyYHBIC METOABI TIO3HAHHS —
HAOJIFIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBbIM U
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3ieiioB u DJIeKTpOHHbIe (LM (ppOBbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoasHEIe IlpaxTiiecKkne oOpa3oBaTe/ibHbIE PeCcypchl
padoThI padoThI
Paznes 1. llepBoHayaibHbIe XUMHUYECKHE TOHSATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
’ MPaKTUYECKON JEATETHBHOCTH https://m.edsoo.ru/7f41837¢
YeIIOBEKa
12 BeilectBa 1 XuMu4eckue 15 1 bu6mmorexa [JOK
' pEaAKINH https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20
Paznes 2. BaxkHeiilye npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
71 Bo3nyx. Kucnopon. [lonarue 6 bu6mmoreka [IOK
00 okcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 3 1 bubnuorexa [IOK
' 1 COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6moreka [IOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIACCBI 1 1 1 bubmuoreka [JOK
) HEOPTraHWYECKHUX COCTMHCHUI https://m.edsoo.ru/7f41837¢c
Uroro no pazaeny 30

Pa3znen 3. Ilepuoanueckuii 3axon u Ile

Xumunueckasi CBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE PCAKIUHU

puoauveckas cucremMa xummuueckux jemMenToB /. U. MengeneeBa. CTpoeHue aToMoB.

3.1

Ilepronueckuii 3aKOH U
Ilepuoauueckas cuctema
XUMHUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CtpoeHue
aroMa

bubmnoreka LJOK
https://m.edsoo.ru/7{41837¢



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

XUMHYECKAs CBI3b.

bu6auoreka IIOK

3.2 BOOIEIZCTEEEZJII/IBT};;HBR peakim 8 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubmmorexa IIOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KVIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HanMeHoBaHMe pa3/ie/ioB U TeM (uudposrbie)
) NPOrpamMmbl Bcero Konrpoannere | - IpaxTuseckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Paszpnen 1. BemecTBo 1 XMMH4YeCKHE PeaKIUH
L1 [ToBTOpeHME U yriTyOJIeHHE 3HAHUT 5 1 bubnuorexa [JOK
) OCHOBHBIX Pa3/IelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
) peaKknuii https://m.edsoo.ru/7f41a636
13 DIJIEKTPOJIUTHYECKAS JUCCOIUALIMS. 3 1 1 bu6mmorexa [JOK
) XUMHUECKUE PEaKkIK B PaCTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUSI
21 OO01m1ast XapakTepUCTHKA XUMHUECKUX 4 1 bu6mmorexa [LIOK
] snemMeHTOB VIIA-rpynmesl. ['amorenst https://m.edsoo.ru/7t41a636
e ; B LOK
' py - -eP https://m.edsoo.ru/7t41a636
COEJIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
bu6mmorexa [IOK
23 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
vo | S apmspuenia o 8 1 , | miomora o
' . py ) post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Wroro no paszneny 25
Pasznen 3. MetaJuibl M UX COeIMHEHHSA
. bu6mmorexa [IOK
3.1 Obmpe CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxnerime MeTauibl M UX COSIMHEHUS 16 1 2 bubmmoreka [{OK



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

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

Wroro no paszneny 20
Paznesn 4. Xumusi 4 OKpyKamomas cpeia

41 B 3 bub6mmorexa [IOK
. €IIeCTBA U MAaTePUATBI B )KH3HH YEIIOBEKA https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
p 3 bubmuoreka [JOK

C3CPBHOC BpEMA https://m.edsoo.ru/7t41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE INVTAHUPOBAHUE

8 KUIIACC
No KoanuecrBo yacos Jara DiIeKTpOHHbIE HH(POBLIE
11/-11 Tema ypoka Beero Konrpoabubie | Ilpakruueckue ayaes o0pa3oBaTe/bHbIE
padoThI padoTbI pecypchl
1 [Ipenmet xumuu. Ponbs Xumuu B 1 bu6mmoreka [IOK
JKU3HM YeoBeka. Tena v BemecTBa https://m.edsoo.ru/ff0d210c
> IlonsaTre o0 MeTOJaX MO3HAHUS B 1 bu6mmorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia
3 paboTel B 1abopaTopuu U MpUEMBI 1 bubnmoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pYyI0BaHUEMY)
4 Yucrtele BemecTsa u cmecu. CrocoObl 1 bu6morexa [JOK
paszieneHus cMecen https://m.edsoo.ru/ff0d26ca
e B Busorea 101
! . PHMEP https://m.edsoo.ru/ff0d28¢8
OYMCTKHU TTOBAPEHHOU COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 BH6H.HOTeKa HOK
https://m.edsoo.ru/ff0d2a6¢
7 XuMHYECKUE DJIEMEHTRI. 3HAKU 1 bu6mnoreka [IOK
(CUMBOJIBI) XHMHUYECKHX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cnoXXHBIE BELIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelIEeCTB. XUMHUUecKas hopMmyia. 1 bubnuorexa IOK
BaneHTHOCTE aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eac
9JICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOcHuTeNnbLHAs aTOMHAas Macca.

bu6mmoreka [IOK

1 OTHOCUTENbHASI MOJICKYJISIPHAS] Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 0JIs1 XUMHYECKOI0 bu6mmorexa [JOK
3JIEMEHTA B COEIMHEHNU https://m.edsoo.ru/ff0d350c¢
13 KomanuectBo BemecTsa. Moib. bu6mmoreka [IOK
ModsipHasi Mmacca https://m.edsoo.ru/ff0d5230
14 Du3nuecKne U XUMUUECCKUE SBICHHS. bu6mmorexa [JOK
XHUMHYECKasl PeaKIys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycinoBus NpoOTEKaHUS bubmuoreka [{OK
XMUMHUYECKHUX PEaKInii https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChI BEIIECTB. bubnmorexa [[OK
XHUMHYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
B BuGores 10K
» yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
18| peasuit (coommmernus, passosen buGaorexa LIOK
peadl ¢ s ’ https://m.edsoo.ru/ff0d3{34
3aMeINIeHMs, 0OMeHa)
19| swumcroneaner. OSoSuenme n ubmorera LIOK
i AUCT: - https://m.edsoo.ru/ff0d40c4
CUCTeMAaTU3alMsI 3SHAHHUH
20 KontponbHas pabora Nel o teme bub6nuoreka IIOK
«BemecTBa 1 XUMHUYECKUE PEAKIIMH» https://m.edsoo.ru/ff0d4290
| oo rwon Com B LOK
SAYXa. BHCTOPOR eme https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
(| e s s B LOK
PO (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 oxcugax
23 CriocoObI OTy4YeHHUsT KUCJIOPO/ia B bubnuorexa [JOK

Ha60paTOpI/II/I W IIPOMBIIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIpumeneHne Kkuciopoaa

TennoBoii 3 PexT XuMuIecKoi

24 peakIiu, MOHATHE O bubnmoreka [JOK
TEPMOXUMHYECKOM YPaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUUYCCKUX PEAKIIUSIX
35| Sarpmenme nononte chocabm oo buGmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIECHUS
s | o piom 6ot B LOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUYCHUE €T0 CBOWCTB)
27 Bonxopon — aneMeHT u mpocToe bubmmoreka [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
73 dusndecKknue U XUMAYECKHE CBOMCTBA bu6mmoreka [JOK
Bostoposa. [Ipumenenne Bogopoia https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIOTAX U COJISIX bubnmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOslI mosty4eHus BOAOPOia B bu6mmoreka [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| llonymene n roapanine noxopoms Buanorexa LIOK
y o p AOpOZa, https://m.edsoo.ru/ff0d4142
U3YYCHUE €T0 CBOMCTBY
32 Mounsipabiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
33| oot rans v o1 mancernons bunorexa LIOK
a MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
o | B v e v B 10K
yp "p b N https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEBIX OTHOIIECHHUI ra30B
35 Ddu3nvecKue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [{OK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708

BObI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Tousitre 00

bu6mmoreka [IOK

36 MHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuUTEb.
37 Hacreimenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 1oJisl BEecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas pabota Ne 5 mo Teme
38 «IIpuroroBieHne pacTBOPOB C bubmuorexa [IOK
onpeIeIEHHON MacCOBOM JT0JICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOT'O BELIECTBAY
39 KonTponsnas padora Ne2 no teme bubmmoreka [IOK
«Kucnopona. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
j | momeme n ocrue ot B LOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KiIaccHpUKaIMs, bub6muoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaAHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocras, Kinaccudukarus, bub6mnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
16| cnocotm momytmmn. xmmeore Buanorexa LIOK
. y ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
47 [IpakTuueckas pabora Ne 6. Pemenue bubnuorexa IOK

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC

https://m.edsoo0.ru/00ad9b7c
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«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
COEIMHEHUN

['eneTnueckas CBA3b MEXKIY

bubmuoreka [{OK

48 KJIACCaMI HEOpTaiHeciix https://m.edsoo.ru/00ad9a50
COCJIMHEHMI
49 O06o001IeHre U CUCTEMAaTU3 A bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3 emMe
50 "gggggiia:nzicif ie(: FEEI/ITI{EI:V(I:KHX bubmmorexa [IOK
o p https://m.edsoo.ru/00ad9¢1a
COCTMHCHUI
IT
51| ummraccrux onewentron, Hommme o uGaorea IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOIHBIX AJIEMEHTOB
[Tepronuueckuii 3aKOH U
57 IIepnoanueckas cucrema bubmmorexa [IOK
XUMHYECKHX 3eMeHToB JI. U. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 Ilepuonsl, rpyIIIbl, IOATPYIIIEI buGnnorexa [IOK
PHOJIBL, TPY » OATPY https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubmuoreka [JOK
siiep. M3oronsl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX 060noquv Bubnmorexa [IOK
55 aToOMOB 3JIeMeHTOB [leproanyeckoi
https://m.edsoo.ru/00ada6bce
cuctremsl J[. 1. Menpaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA TIO €T0 MOJO0KECHUIO B bubmuoreka [{OK
[lepuognueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKA. [1. bubnuorexa [JOK

N. MenpaeneeB — y4€Hblid, Ie1aror 1
rpakIaHuH

https://m.edsoo.ru/00ada96e
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58 DIIEKTPOOTPHULIATEITHLHOCTh AaTOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
59 HMonHas xuMuieckas CBS3b 1 https://m.e dscI)_E).ru 100adac34
60 KoBaneHntHas nosisipHas XuMHYECKast 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas Henosusipuas 1 bubmuoreka [IOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenen oxncnennus ! https://m.edscl){).ru/OOadae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peakIu https://m.edsoo0.ru/00adb076
64 OxucIuTeIn ¥ BOCCTAHOBUTEIU 1 bubmorexa [IOK
https://m.edso0.ru/00adb076
65 | «Crppomme arones Xiatscoron ! umorexa LIOK
CBA3by https://m.edsoo.ru/00adb486
66 PesepsHblil ypok. O60011eHME 1 1 bubnuorexa [IOK
CHCTeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001IeHNE U 1 bub6nuorexa [IOK
CHCTEeMaTH3aIis 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepsHelil ypok. O60011ieHMEe 1 1 bubnnorexa [IOK
cUCTeMAaTH3alusA 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 63
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9 KVIACC

KoanuyecTBO 4acoB

DJIeKTpPOHHbIEe N (poBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbLHBIE
n/n yp Beero OHTPOJIbLHEIE pPaKTHYeCcKHe u3yuenus P
padoThI padoThbI pecypcbl
[Tepuoauyueckuii 3aK0H.

1 [Iepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKUX deMeHToB J[. U. https://m.edsoo.ru/00adb59¢
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XII?IMI/I‘ICCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmuorexa [IOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr XuMHuecKou CBSA3U U THIEI 1 bu6mmoreka [IOK
KPUCTATMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IloBTOpenue u yriayoiaeHue 1 1
3HAaHUW OCHOBHBIX Pa3/elioB Kypca
8 xmacca»

Knaccudukanmst XuMuaeckux bu6mmoreka [JOK

6 b 1
peaKIuii Mo Pa3IMYHBIM MTPH3HAKAM https://m.edsoo.ru/00adbcb0
ITonsaTue 0 CKOPOCTH XUMHUECKOU

7 €aKINU HOH}II”)[I/IG 0 TOMOTE€HHBIX U 1 Eubmiorexa HOK
PeaKituH. https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHSIX
ITonsaTue 0 XUMHYECKOM

aBHOBecuU. PaKTOpbI, BIUSIOIINAE
8 Ea CKOpPOCTH XHMHqECK’oﬁ eaKIIJIlI/II/I 1 bubmmorexa HOK
p p https://m.edsoo.ru/00adc28¢c
U MOJ0KEHNE XUMHUUECKOTO
paBHOBECHS
OKucCIUTEILHO- bu6mmoreka [{OK

9 1

BOCCTAHOBUTEJIBHBIC PEAKITUU https://m.edsoo.ru/00adcade
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Teopust 3AEKTPOIUTUYECKOIN

10 ncconuanuu. CUIbHEBIC U cIa0bie bubnmorexa [TOK
A HHALITHL https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIui bubmmorexa HOK
yp peakdl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTaBICHUI bu6morexa [IOK
00 2NIEKTPOTUTUIECCKON https://m.edsoo.ru/00add5d8
JUCCOLIMAIIAN
o | S vl o Busorsa 10K
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJUTHUECKON JUCCOIHAITIT
14 ITonsTHE O THAPOIN3E COJIEH Enbmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHHE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHWI https://m.edsoo.ru/00addd12
16| oo aronepmeamaen BuGmorera LIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas paborta No2 mo teme
17 «OINEKTPOINTHYECKAs bubnuorexa [IOK
IUCCOoMaIusi. XUMHUUECKHUE https://m.edsoo.ru/00addecO
pEaKIuu B PACTBOPAX)
8| Xomwmacone canticrnn s apiene buGanorexa LIOK
PHMEp https://m.edsoo.ru/00addfe2
XJiopa
10| xnmeccnns caoiiorma. nomyaonne Buanorexa LIOK
i y ’ https://m.edsoo.ru/00ade104
IPUMCHCHHE
IIpaxTrueckas pa60T51 Ne 2 o Teme BuGmuorexa [IOK
20 «ITomydeHne conasiHOM KUCIIOTHI,

U3y4YeHUe €€ CBOMCTB»

https://m.edsoo.ru/00ade348
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Boruncnenus no ypaBHeHUsIM

bu6munoreka IIOK

21 XUMHUUYECKUX PEAKIUH, ECIIU OJAUH https://m.edsoo.ru/00adedSss
W3 PEareHTOB JIaH B H30BITKE — *

2 OO6mr1ast XxapaKTepruCTHKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATIoTponHbBIe MOIU(DUKAIINH CEPHI.

23 Haxoxnenue cepol u eé bu6morexa [IOK
COCTUHEHUI B PUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poO/1, CTpOCHHUE, Bubnmorexa [IOK

24 (usmcciue u xumuCciue https://m.edsoo.ru/00ade802
CBOMCTBaA " -

Oxkcunpl cepbl. CepHas KUCIIOTAa, Bubmmotexa [OK

25 N3UYECKHNE 1 XUMHYECKIE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMHUYECKHE PEaKIIUH, JIS)KAIIHUE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a

26 MOJTYyYEeHUSI CEPHON KUCIIOTHI. bubnuoreka [{OK
XUMHUYECKOe 3arpsa3HeHNe https://m.edsoo.ru/00adec8a
OKPYIKaIoIIeH cpepl
COCTMHEHHSIMH CEPBI

27 BrIunciaeHne MaccoBoii 10U bu6mmorexa [JOK
BBIXO0/JIa TPOJTYKTA PEaKIINH https://m.edsoo.ru/00adec&a
OO6mrast XxapakTeprucTHKa SJIEMEHTOB
VA-rpynnsl. A30T

Py ’ bubmuoreka [JOK
28 PAcPOCTPAHCHHE B TIPUPOE, https://m.edsoo.ru/00adeea6
buzHYeCKre U XUMUIECKUE — :
CBOMCTBA
AmMuak, ero Gpusnyeckue u Butmiorexa [OK
29 XUMHUYECKHUE CBOMCTBA, MOJyYEHUE
’ https://m.edso0.ru/00adf004
Y IPUMEHEHUE P
30 ITpakTuaeckas padora Ne 3 mo Teme bu6morexa [JOK
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«ITonyuenne ammuaka, U3y4eHue
€Tr0 CBOICTB»

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

A3OTHas KUCIIOTa, € pusnueckue u

bu6mmorexa [JOK

31 .
XAMHAYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
o | e e e Baionsa LOK
YROOp ) N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH cpebl
COEIUHEHMSIMH a30Ta
dochop. Okc 0 Vv
33 (1)(())0(%)0 pHaSIKKII:éHJI((i))Ta(.: (bq())prl);n(qe)c;lne u bubmorexa HOK
P N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MMOTYUYEHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPaAIbHBIX bubmmorexa [IOK
yaoOpeHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOJTHON cperpl hochaTamu
s | o pameerene: e 10K
PHpOae, 9 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupsl yriaepona, ux Gu3ndeckue
o | o cen Busorea 10K
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
Iv)
37 VYroapHas KMCIIOTa U €€ COJIn bubmmorexa LHOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
33 "[losrydyeHne yriekucioro rasa. bubnuorexa [HOK
KadectBenHnas peaxius Ha https://m.edsoo.ru/00ac027¢e
KkapOoHaT-1oH"
39 [lepBoHayanbHbIE MOHATUS 00 bubnuorexa [HOK

OpPraHN4YCCKHX BCUICCTBAX KAK O

https://m.edsoo.ru/00ac054¢e
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COEIMHEHMSIX yTIepoaa

40 Kpemnuii u ero coeguHeHUs bubmmorexa HOK
P a https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3aj1a4 1o reMe «BaxHelme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl M UX COCIUHEHUI
KonrponsHaas padora Ne3 o teme

42 «Baxcrileﬁmne I})IeMeTaJIJILI U UX Brbnrorexa HOK

https://m.edsoo.ru/00ac0el 8
COEIHEHUS
OO6mrast xapakTepucTUKa
XUMHYECKHUX DJIEMEHTOB —

43 MeTajI0B. MeTajndueckas CBsI3b 1 bu6mmoreka [JOK
MeTaJuIn4YecKasi KpUCTAJUINYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMUYECKUH P Bubmiorexa LOK

P N P https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OOmrre cnocoObl MOTYYSHUS
meTai1oB. CruiaBel. Beruncienus
45 10 YPaBHEHUAM XUMHUYECKAX bubmmorexa LIOK
YP N https://m.edsoo.ru/00acl156
peaKIuii, eclii OJIMH U3 PeareHTOB
COJICPKUT MPUMECH
46 ITonsaTue o KOppo3uU METAIIIOB bubmorexa [JOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JIOUHBIE METaJIJIbI
m https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ac14b2

49 [Ilenoyn03eMEIbHBIE METAIIBI — bubmuoreka [{OK

KaJILIIUHA Y1 MarHui

https://m.edsoo.ru/00ael 5e8
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bu6mmoreka [IOK

>0 BaxcueHIME COCMHEHUS Kanblms https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CHCTEMATH3AIUA
3HAaHUH
59 JKEcTKOCTh BOABI U CLIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
s | g om0 10 o B LOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
. bubmuoreka [JOK
>4 Ammomunmii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mnoreka [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCHUIBI U COTU bu6mmoreka [JOK
xenesa (11) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O0001IeHNEe U CUCTEMATH3ALUSA
3HaHUM
[TpakTuyeckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnuorexa [IOK
3a1a4 no reMe «Baxueimume https://m.edsoo.ru/00ae3de8
METaJIIEI M UX COEIMHEHMD
Berurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PeaKIIii, €CIU OJUH
60 U3 PeareHTOB JIaH B U30BITKE WIH bubnuorexa [JOK
COJIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MAacCCOBOM J0JIA BBIXOJA MPOAYKTa
peakIumn
61 O00011IeHNE U CHCTEMATH3AIUA

3HAHUH
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Kontponbnas padota Ne4 o reme

62 «BaxHeme MeTaibl U UX 1
COCIMHEHUS
63 BeniectBa u maTepuansl B 1 bu6moreka [IOK
MTOBCETHEBHOM JKM3HH YEIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bub6nuorexa [IOK
OKPY’KaroIIEeH cpepl https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemieHun 1 bubmuorexa [JOK
HKOJIOTHUECKUX MPObIeM https://m.edsoo.ru/00ae4270
66 PezepeHslii ypok. O600menue u 1 bubmuorexa [IOK
CUCTEMATH3aNA 3SHAHUI https://m.edsoo.ru/00aec0d0a
67 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuoreka [JOK
CUCTeMAaTH3AIIHsI SHAHHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001eHne u 1 bubnuorexa [JOK
CUCTEMATH3ANA 3HAHUI https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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




