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HOACHUTEJ/IBHASA 3AIITMCKA
[Tporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTABJIEHA Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanusi, mpenacraBieHHbIx B ®I'OC OOO, a Takxke Ha ocHOBe (emepanbHOM paboueit
MPOrpaMMbl BOCIIUTAHMS U C Y4ETOM KOHIEHIMH MpEeroaBaHusl yueOHOro mnpeamera «XuMus» B
oOpa3oBareNbHBIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMmma 1o XxuMUM [a€T TPEACTaBICHHE O IENsIX, OOIIeld CcTpaTerud OOyYeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYyYalOIIUXCS CPEACTBAMU Y4YEOHOTO TMpeaMeTa, YCTaHaBIMBAET
o0si3aTesIbHOE TMPEIMETHOE COZEpIKaHKe, MPEAyCMaTpuBaeT paclpeiesieHue ero mo Kijaccam M
CTPYKTYPHPOBaHHUE I10 pa3ziesaM U TeMaM IpOrpamMMbl 110 XUMUH, ONPEAEAET KOJIUUYECTBEHHbIE U
KAYECTBEHHbBIE XAPAKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIIEN0BATEIbHOCTh H3yYEHUs
XUMHH C Y4ETOM MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM y4yeOHOro mpoiecca,
BO3PACTHBIX OCOOCHHOCTEH O0y4aromuxcs, ONpeessieT BOSMOKHOCTH MPEAMETa Ul pean3aiuu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM NPOTrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus, a TaKXKe TPeOOBaHUH K pe3yibrataM 00Oy4eHUs] XUMUHU Ha YPOBHE
Hesneld  M3yd4eHus TpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW JIEATEIbHOCTU
00y4Yaromierocs o 0OCBOCHUIO yUeOHOTO COAepKaHUSI.

3HaHHE XUMHH CIY)KUT OCHOBOM 1711 ()OpMUPOBAHUS MHUPOBO33PEHHUS OOYYaIOLIErocs, ero
MPEJICTABICHUI O MaTepHallbHOM €IMHCTBE MHPA, BAXKHYIO POJb UrPalOT (HOpMUpPYyEMble XUMHUEH
MIPEJICTABICHUS] O B3aMMOIIPEBPALICHUSIX PHEPTHH U 00 SBOJIOIMU BEUIECTB B MPHUPOAE, O MYTIX
pemieHust TIOOANBHBIX  MPOOJEM  YCTOHYMBOTO  pa3BUTHS  4YEJIOBEYECTBA —  CHIPHEBOIA,
SHEPTreTUYECKON, MUIIEBON M SKOJIOTHYECKOI 0€301MacHOCTH, MPOOIIEM 3IpaBOOXPAaHECHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peaM3aliil BO3MOXKHOCTEH /ISl caMOpa3BUTUS W (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iei u QyHKITMOHALHOW IPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUECKHX CIOCOOHOCTEH oOyuaronimxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHON  JESITeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENbCKUX YMEHHUI, HEOOXOAUMBIX KaKk B TOBCEJHEBHOW JKM3HH, TaKk U B
npodeccuoHanbHON AESITETbHOCTH;

3HAKOMUT CO CHEUM(PUKON HAyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO B3MNIsAJa
Ha €/IMHCTBO PUPOJIBI U YesioBeKa, SBIISIETCSI OTBETCTBEHHBIM 3Tarom
B (hOPMHPOBAHNUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Yy4arOIINXCs;

crocoOcTByeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MIPUPOJIE, K YETIOBEKY, BHOCHT CBOI BKJIa/l B 9KOJIOTHYECKOE 00pa3oBaHre 00YJArOIIHXCS.

JlanHble HampaBieHUs B OOYYeHMHM XHMHH OOECIEYMBAIOTCS CHEU(BUKON CcoIaepKaHUsI
y4eOHOro mpeaMeTa, KOTOPBIN SIBISeTCS MeAaroruniyeckd aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKl XUMHH Ha ONIPEIECIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMs OpPUEHTUPOBAH Ha OCBOEHHUE
00yJalOIMMUMHCS CHUCTEMBbI TIEPBOHAYAIBHBIX TOHATHH XWMHH, OCHOB HEOPTaHMYECKOW XHUMHUH H
HEKOTOPBIX OTJEIHHBIX 3HAYMMBIX TTOHSATUN OPraHUIECKOM XUMHUH.

CrpykTypa copep:KaHHsl MporpaMMmbl MO XMMHHM C(OPMHUPOBAaHA HAa OCHOBE CHCTEMHOTO
noaxona kK €€ msyudeHuto. ConepikaHue CKJIAAbIBAETCSI U3 CUCTEMBl IOHATHH O XHUMHUYECKOM
SJIEMEHTE U BEIECTBE M CUCTEMBbI MOHATUN 0 XUMHUYECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUITY IOCIEA0BATEIBLHOTO PA3BUTHUSI 3HAHMI HAa OCHOBE TEOPETUUYECKUX
MPEACTABICHUI pa3HOTO YPOBHS:

— arOMHO-MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHsI O CTPOCHUM aTOMa U XUMUYECKOH CBSI3H;

— MPECTABICHUN 00 IEKTPOIUTUIECKON JUCCOIMALIUH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTpPUBAIOTCSI HAa OCHOBE OMIIMPUYECKH IIOJIyYEHHBIX H
OCMBICIICHHBIX (JaKTOB, pa3BHBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYrOMY, BBITTOJTHSS
(GyHKIMH OOBSCHEHHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHHE MPOrpaMMbl IO XHUMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTaBIIAKONICH HAydHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM IpUPOJBI,
LIEHHOCTHOT'O OTHOUIEHMs K HayyHOMY 3HAHHMIO U METO/aM MO3HaHMs B Hayke. M3yuenue xumun
IIPOUCXOUT C MPUBJICUYEHUEM 3HAHUN U3 PaHEE M3YUEHHBIX YUEOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 Kacey.

[Tpu M3ydeHUH XUMUHM MPOUCXOAUT (POPMUPOBAHHME 3HAHMIA OCHOB XMMHUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUUECKON JEATEeIbHOCTU YeJIOBeKa U KaK OJHOT0 M3
KOMITOHEHTOB MUPOBOH KYJBTYpHI. 3afaya yueOHOro MpeiMeTa COCTOUT B (HOPMUPOBAHUU CUCTEMBI
XUMHUYECKHX 3HAaHUM — BaXKHEUIINX (DAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUYECKUX MOJOKCHHIHA,
JOCTYIHBIX 0000IICHUI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HAyKH, B IPUOOIIEHUU K HAyYHBIM
METOAaM MO3HAHUS MPU U3YUYEHUH BEUIECTB U XMMHUYECKUX peakluuii, B pOPMUPOBAHUU U PA3BUTUU
[IO3HABATEJIbHBIX YMEHMM W HMX [pPUMEHEHUM B y4yeOHO-IIO3HABaTeIbHOM U  y4eOHO-
MCCIIEIOBATEIIbCKON JIeATEIIbHOCTHA, OCBOCHUH TPABHJI O€30MacHOTO OOpallieHHs ¢ BEIIECTBAMU B
[MOBCETHEBHOMW KU3HU.

[Ipy u3yyeHMM XUMHUHU Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS Ba)KHOE 3HAUCHUE
MPUOOPENU TaKue 1eIH, KaK:

— (QopmupoBaHHEe HHTEIIEKTYyaJbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PEHICHUI, CIOCOOHON aJanTHPOBAaThCa K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJI€HHOCTh OOY4YeHMs] Ha CHUCTEMAaTHYeCKoe MpHOoOIIeHHe OoO0yJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATENIbHON JESATENIbHOCTH, HAyYHBIM METOJIaM IMO3HAHUS, (OPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMHUU;

— oOecrieueHrne YCJIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOy4YarOUIMMHCS OIbITa
pa3sHOOOpa3HON JEesATETbHOCTH, TMO3HAHUS W CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIETEHIUH ), IMEIOINX YHUBEpCaIbHOE 3HAYCHUE JITIsl pa3IMYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmel (YHKIMOHATBHOM M €CTeCTBEHHO-HayyHOW TPaMOTHOCTH, B TOM
quciae YMEHUI OOBSCHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIEr0 MUPA, MCIIOIb3Yysl 3HAHUS U OIBIT,
MOJTy4YEHHBIE [TPU U3yYEHUH XUMUU, IPUMEHSATh UX MPH PELIeHUH NMPOOJIEM B TOBCEAHEBHOMN KU3HU
U TPYZIOBOH JESTEIBHOCTH;

— (opMHUpoOBaHUE Yy OOYYAIOIIMXCSI T'YMAaHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS LEHHOCTH
XUMHUYECKHX 3HAaHUW JUId BBIPAOOTKH DSKOJIOTMYECKU L€71€CO00pa3HOro MOBEACHUS B OBITY M
TPYLOBOH JEATENBHOCTH B LIENSAX COXPAHEHMSI CBOETO 310POBbsI U OKPYKAOIEN IPUPOJHON CPEBL;

— pa3BUTHE MOTUBAIMHU K 00y4EHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIIO U CAaMOBOCITUTAHHIO Ha
OCHOBE YCBOEHHMsI 00IIeYeI0BEYeCKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduiIs U
HaNpaBJIEHHOCTH JIaJbHENIIEr0 O0yUeHHs.

OOmiee 4Mca0 4acoB, OTBEACHHBIX ISl M3YYEHHUS] XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctaBnseT 136 yacoB: B 8 kinacce — 68 dacoB (2 4aca B Heeno0), B 9 kinacce — 68
qacoB (2 4aca B HEJIEIIO).



COILEPKAHUE OBYYEHMUSA
8 KJIACC

IlepBoHaYaIbHBIE XUMHYECKUE OHATHS

[Ipenmer xumuun. Poiab XUMUM B KU3HU YETIOBEKA. XMMHS B CUCTEME HayK. Tena u Benecrsa.
Pu3nuecKue CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHUE BellecTB. [loHsTHE 0 MeTOaX MO3HAHUS B
xumun. Yucteie BenecTBa 1 cMecu. CriocoObl pa3ziesieHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE 311€MEHThl. CUMBOJIBI XUMUYECKHX 1eMEeHTOB. [IpocThie n
CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYIISIPHOE YUYEHHE.

Xumuueckas popmyrna. BameHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOcuTenbHAs aroMHas Macca. OTHOCUTENbHAs MOJEKYIspHas Macca.
MaccoBast 10Ji1 XUMUYECKOTO AJIEMEHTA B COEIMHEHUH.

KonunuectBo BemiecrtBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U YHKCIIA
CTPYKTYPHBIX €IMHUI] BellecTBa. PacuéTel mo GpopmynaM XUMHUUECKUX COCTUHEHHI.

dusznueckue M XUMHUYECKHUE SBICHUSA. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XuUMUYeckue ypaBHeHUs. Krnaccuduxamms XUMHYECKUX peakiuit
(coemuHeHuUs, pa3IOKEHHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuu sxcnepumenm:

3HAKOMCTBO C XHWMHYECKOW MOCYIOW, MpaBWJIaMH pPAOOTHI B JIAOOpaTopuud W TpuUEMamMu
oOpameHust ¢ 1a00paTOpHBIM OOOPYIOBAaHUEM, H3YYCHHE W ONHCAHHE (U3NUYECKUX CBONCTB
00pa3IoB HEOPTraHWYECKHUX BEIIECTB, HAOMIONeHNE (hM3MUecKuX (IUIABJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIIEHUE W KOHJIEHCAIUS BOJbI) U XUMUYECKUX (TOpEHHUE CBEuH,
MPOKATMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCJIOTOW) sBICHUH, HaOIoneHUEe U
OMKCaHUE MPU3HAKOB NMPOTEKAHHS XMUMHUYECKUX peakiuil (pa3lioKeHue caxapa, B3auMOJEHCTBUE
CEpHOIl KHCIOTHI C XJOpuAoM Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanum,
B3aMMOJIelicTBHE *Kelne3a ¢ pacTBopoM conu Meau (1), uzydenue crnocoOoB pasfeneHus cMecei: ¢
MOMOIIIbI0 MarHuTa, (UIBTPOBAHME, BHITAPUBAHUE, NUCTUIUIAIMSA, Xpomarorpadus, nmpoBeacHUE
OYUCTKH TIOBAPEHHOW COJIM, HAONIONEHWE ¢ OINHCAHUE PE3yIbTaTOB IMPOBEACHHS OIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChI, CO3/ITaHNe MOJIETIEH MOJIEKYIT (IIIapOCTEP KHEBBIX ).

Ba:kHeiinue npeacTaBuTe 1M HEOPraHUYeCKUX BelIECTB

Bo3nyx — cmecp razos. CocraB Bo3ayxa. Kucimopom — 31€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kuciopopa B mpupoae, Gu3NYecKue U XUMHUYECKHE CBOMCTBA (PEakiUu TOPEHHUS).
Oxcunpl. [lpumenenne xkuciopoma. CrnocoObl TOMy4YeHHs KHUCIOpoda B JabopaTopu U
MpoMBIIUIeHHOCTH. KpyroBopot kucnopoma B mpupoge. O30H — annoTponHas Moauduxamus
KHUCJI0poAa.

TenoBoit >PQexT XUMHUECKOW peakluHd, TEPMOXMMHUYECKHUE YypaBHEHHUS, 0JK30- U
SHIOTEPMUYECKHE peakiuu. TOMIMBO: Yrojdb W MeETaH. 3arpsi3HEHHE BO3MlyXa, YCHIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonmopon — anemeHT u mpocToe BemecTBo. Haxoxaenune Bogopoaa B mpupozne, hpusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI Tony4ueHus. KucioTs! u conu.

MonspHblit 00bEM ra3oB. PacuéTsl Mo XUMHYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. Haceimensnsle u
HEHACBIIIEHHBIE pacTBOPHL. PacTBOpUMOCTH BeleCTB B BoJie. MaccoBasi 10Jisl BELIECTBA B pacTBOPE.
Xumuueckue cBocTBa BoAbl. OcHOBaHHS. Poib pacTBOpOB B MPHUPOAEC M B KU3HU YEIIOBEKA.
KpyroBopoT BojbI B mpuposie. 3arpsisHEHNE MPUPOIHBIX BoA. OXpaHa M OYHCTKA IPUPOIHBIX BOJI.

Knaccudukanuss weoprannyeckux coemuHenuit. Oxcunpl. Kiaccudukanus OKCUAOB:



coseoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U Hecodeobpasytomue. Homenkiarypa
okcu10B. OU3NUYECKNE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHne OKCuI0B.

OcnoBanms. Krnaccupukanust OCHOBaHWM: MENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusnyeckue M XMMHYECKHE CBOMCTBA OCHOBaHuM. [lomyueHue
OCHOBAaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucior. Ousznyeckue M XUMHUUYECKUE
cBoiicTBa KUCIOT. Pan akruBHocTH MeTaiuioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknarypa cosneil. ®usnyueckue U XuMudeckue cBoiictBa coneil. [lomyuenue cosneil.

['eneTnueckas cBsI3b MEXy KilacCaMU HEOPraHUYECKUX COETUHEHMI.

Xumuueckuii 5Kchepumenm:

KaueCTBCHHOE OIPEJCIICHUE CONEpXKaHHs KUCIOpOAa B BO3AyXe, IMOJydyeHHE, COOMpaHue,
pacrno3HaBaHUE W U3YYEHHE CBOMCTB KHUCIOPOJa, HAOMIOJECHUE B3aUMOJCHCTBUSI BEIIECTB C
KHUCJIOPOJIOM M YCJIOBUSI BO3SHHUKHOBEHHS W TpEKpalleHusi ropeHus (mokapa), O3HAKOMJICHUE C
o0Opa3amMu OKCHIOB M ONMKMCAHUE X CBOWCTB, MMOJIy4€HUE, COOMpaHUE, PACIIO3HABAHUE U U3YYCHUE
CBOMCTB Bomopoaa (ropeHue), B3auMojaeicTBue Bojopona ¢ okcuaoM wmeaw (II) (Bo3amokHO
WCIIONIb30BaHUE BHJIEOMATepUaoB), HaOIoAeHHE OOpa3IOB BEHIECTB KOIUYECTBOM | MOJIb,
UCCIIeIOBaHUE OCOOEHHOCTEW  pacTBOPEHHsS BEIIECTB C  PA3IM4YHONM  PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE pPAaCTBOPOB C OIPENEIEHHOM MAacCOBOM JIOJIEM PpPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJABI C MeETaUlaMU (HAaTpUeM H KalblKeM) (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATCPUAIIOB), HCCIEIOBAaHUE OOpPAa3IOB HEOPTaHWMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaAOJIO/ICHNE W3MCHCHHUS OKPACKM WHIUKATOPOB B PACTBOPAX KHCIOT M IIEIOYCH, H3yYCHHUE
B3aumozeiictBus okcuaa meau (II) ¢ pacTBopoM cepHON KHUCIOTHI, KUCIOT C METaJUIAMU, PEAKIUil
HEWTpaIn3aluy, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJHOTO METaslla IPYTUM U3
pacTBOpa COJIM, PpEIICHHE SKCIEPUMEHTANIbHBIX 3aJad 1o Teme «BaxHeine Kiacchl
HEOPraHUYECKUX COCAUHEHUN».

Ilepuonnyecknii 3axkon u Ilepuoguyeckass cucrema xumMudeckux viemenros JI. H.
MenpeneeBa. CTpoeHue aroMoB. XHUMHYeCKasi CBfI3b. OQOKMCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KiIacCU(UKAIMN XUMHUYECKUX 371eMeHTOB. [IoHATHE O Tpymmax CXOMHBIX
AJIEMEHTOB (IIETIOYHBIE U IIETIOYHO3EMENIbHbIE METAJUIbI, TAJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U THUIPOKCHU/IBI.

[Tepuognueckuii 3akoH. [lepuoguueckas cucreMa xumudeckux anemeHToB . 1. Menneneesa.
Kopotkonepuonnas u anuHHOomepuoaHas Qopmbel Ilepuonnyeckold CHUCTEMBI XHUMHUYECKHX
anemeHToB JI. M. Menneneesa. Ilepuoast u rpymnmnbsl. @U3HYECKUN CMBICH MOPSAAKOBOIO HOMEpA,
HOMEPOB IMEepUOa U TPYIIIBI JJIEMEHTA.

Crtpoenue aromoB. CoctaB atoMHBIX sjep. M3otomnbl. DnekTpoHbl. CTpOSHUE IIEKTPOHHBIX
obomouexk aroMoB TmepBbIXx 20 xuMuueckux dneMeHToB [lepmommueckoit cuctembr /[l
N. MenneneeBa. XapakTepucTHKa XUMUYECKOTO AJIEMEHTA MO €ro nosioxkeHuro B [lepuonnueckoi
cucteme /1. 1. MeHnaeneena.

3aKOHOMEPHOCTH M3MEHEHUs! pajuyca aTOMOB XMMUUYECKUX AJIEMEHTOB, METAUIMYECKUX M
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue Ileprognueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMHUECKUX SIEMEHTOB ISt
pa3BUTHS Hayku U nipakTuku. [[. . MenneneeB — y4€HbIN U rpakJaHUH.

XuMu4deckas CBSI3b. KoBanenTtnas (monstpHast u HETIOJISIPHAS ) CBSI3b.
DNEKTPOOTPHUIIATEIIBHOCTh XUMUUECKUX 3JIeMeHTOB. MIOHHAs CBSI3b.

Crenenp okucnenus. OKUCTUTEIFHO-BOCCTAHOBUTENBHBIC peakiiuu. [Iporiecchl OKUCICHHS U



BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 5Kcnepumenm.

n3ydeHne o0pa3LoB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJIEHCTBUE THAPOKCHIA LINHKA C
pacTBOpaMM  KUCJIOT M  IIEJIOYEd, IPOBEAECHHUE OMNbITOB, WUIIOCTPUPYIOIIUX HPUMEpPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIX peakLUil (TOpEHUE, pEaKLIUU Pa3JIOKEHUs, COETUHEHNUS).

Mesicnpeomemnmvie cea3u

Peanuzanus MEXIpEIMETHBIX CBA3€H NPU M3YYEHHHM XHMHHU B 8 KIIACCE OCYIIECTBISACTCS
4yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U MOHATHH, SBISIOIIMXCS
CUCTEMHBIMH JJIs1 OTACIIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOm1re ecTecTBEeHHO-HAayYHbIE TMOHSATH: HAYYHBIH ()aKT, THUIOTE3a, TEOPHUs, 3aKOH, aHAIIU3,
CHHTE3, KJIacCu(UKAIHL, TEPUOJUYHOCTD, HAOIIONEHHIE, IKCIIEPUMEHT, MOJICIMPOBAaHIE, U3MEPEHHE,
MO/IEJIb, SIBJICHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYNA, SJIEKTPUUYECKUI 3apsj, BEIIEeCTBO, Telo, OO0bEM, arperarHoe
COCTOSIHUE BELIECTBA, a3, (PU3NYECKUE BEIUYUHBI, €MHULIBI H3MEPEHUs, KOCMOC, TJIAaHEThI, 3BE3/IbI,
Connue.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadust: armocdepa, ruapocdepa, MUHEpPaNIbI, TOPHBIE MOPOIBI, TOJE3HBIE HCKOMIAEMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMUMHYecKasi peakuust

Ilepunonnueckuii 3akoH. Ilepnonnueckas cucrema xumuueckux semeHToB [l. 1. Menaeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX JIEMEHTOB IEPBBIX TPEX
IIEPUOMIOB, KaJIMs, KajdbLUs U UX COCIMHEHUH B COOTBETCTBUU C IIOJIO)KEHUEM D3JIEMEHTOB B
Ilepronnueckoil cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XHMHUYECKOW CBA3M. THUNBI KPUCTAIUIMYECKHX PELIETOK,
3aBHCHMOCTbH CBOMCTB BEILIECTBA OT THIA KPUCTAIINYECKON PEMIETKU U BU/1a XUMHUYECKOM CBSI3U.

Knaccudpukanus v HOMEHKIaTypa HEOPraHMYEeCKUX BEIIECTB. XUMHUYECKUE CBOICTBa
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYECKUX COEAMHEHUN, FTeHETUYEeCKas CBSA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccupukamuss XUMHUYECKUX pEaKUMH MO pa3IMyHbBIM MpHU3HaKaM (M0 YHCIY M COCTaBy
Yy4YacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEMJIOBOMY 3((EeKTy, 10 U3MEHEHHIO CTENeHEH OKUCIEHUS
XMMHUYECKHX JIEMEHTOB, 10 00PaTUMOCTH, TI0 YYaCTHIO KaTajau3aropa). DK30- U 3HJI0TEPMUYECKHE
peakuuu, TEpPMOXMMHUYECKHE YPAaBHEHUS.

[TonsiTue o ckopoctu XuMudeckod peakiuu. [loHsTHE 00 00paTUMBIX U HEOOPATUMBIX
XUMHUECKHX peakuusx. [IoHsATHe 0 TOMOTeHHBIX U IFeTepOreHHbIX peakiusax. [lonarue o karaiause.
[TonsTre o xuMu4yeckoM paBHOBecuu. DakToOpbI, BAUSIONINE HA CKOPOCTh XUMHUECKON peakuuu u
MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENbHBIE — PEAaKIMM, ODJICKTPOHHBIM OaJlaHC  OKUCIUTENBHO-
BOCCTAaHOBMUTENbHOW peakuuu. CoCTaBl€HHWE YpPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaxIHii ¢ UCTIOIb30BaHUEM METO/Ia AIEKTPOHHOro OanaHca.

Teopus >IEKTPOIUTHUUECKOW AMCCOLMALMM. OJEKTPOJIUTBI M HEAIEKTPOJIuThl. Karnonsl,
aHMOHBI. MeXaHU3M JMCCOIMAIK BEIIEeCTB C Pa3MYHBIMU BUJAMU XMMHUYECKOW cBsi3u. CreneHb
muccoraruu. CUIbHBIE U CITA0BIe AIEKTPOTUTHI.

Peakiun woHHOTO OOMEHa. YCIOBHS MPOTEKAHUs PEAKIMA HOHHOTO OOMEHa, TMOJHBIC M
COKpalI€HHbIE MOHHBIE ypaBHEHHs peakuuil. CBOMCTBa KHCJIOT, OCHOBaHMM U coyiell B CBeTe



MPEACTABICHHUH 00 3JIEKTPOIUTHYECKON Aucconuanui. KauecTBeHHbIe peakinu Ha OHBL. [loHATHE
O TUJIPOJIU3E COJIEN.

Xumuueckuii 5Kchepumenm:

O3HAaKOMJIEHME C MOJACISAMU KPUCTAINIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HEMETaJJIOB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOPUAA HATPHsL), HCCISTOBAHUE
3aBUCHMOCTH CKOPOCTH XHMHUYECKOM peakuuu OT BO3JACHCTBUS Ppa3lUYHbIX  (PAKTOPOB,
UCCJIEIOBAHUE DJIEKTPOIIPOBOJAHOCTH PACTBOPOB BEUIECTB, IMpoliecca AMCCOLUAIMN  KHUCIOT,
mienoyeil M conedl (BO3MOXHO HCIIOJIb30BaHUE BHUJEO MAaTEpUaoB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MpPU3HAKK TMPOTEKAHUS peakluii HOHHOro oOMeHa (0Opa3oBaHuE OcCajKa,
BBIIEJICHUE Ta3a, OOpa30BaHME BOABI), OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBMTEJBHBIX pEakUuil (rOpeHHEe, PEaKLUU pa3JIoKEHUs, COECOUHEHMsI), paclo3HaBaHHE
HEOPraHMYECKUX BEUIECTB C IIOMOIIbI0 KAauE€CTBEHHBIX pEaKkUMi Ha HOHBI, pELIEHUE
SKCHEPUMEHTAJIbHBIX 33/a4.

HemeTasibl M MX coeJUHEHUS

OO6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTU CTPOCHHS aTOMOB, XapaKTepHbIE CTEIECHU
okucienusa. CtpoeHue u (uU3NYECKHUE CBOMCTBA MPOCTHIX BEUIECTB — TajOreHOB. XHUMHUYECKUE
CBOIiCTBa Ha MpuMepe xjopa (B3aMMOACWUCTBHE C METaUIaMH, HEMETaJlJIaMH, MIeJIouaMu).
XnopoBopoposa. ConsiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJydYeHHE, pUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJa HAa OpPraHM3M uejoBeKa. BakHelline XJIOpuabl U UX HAXOXKJIEHUE B
IIpUpOJIE.

Oobmas xapakrepuctuka d31eMeHTOB VIA-rpynnel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HUECKHE CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJIa ¥ Cephl. AJUIOTPOIHBIE MOIU(DUKAIIMY KUCIOPOa U cepbl. XUMUYECKHUE CBOICTBA CEPHI.
CepoBopopos, cTpoeHue, pu3ndeckue u XuMuIeckue cBoiicTBa. OKCUIIBI Cephbl KaK MPEACTaBUTEIN
KHCIOTHBIX OKcHAOB. CepHas KuClOTa, (PU3MYECKHE M XUMHUYECKHMEe CBoicTBa (00IIMe Kak
MPEJICTAaBUTENS Klacca KHUCIOT M creruduieckue). XUMUUYECKHEe peakiuu, JeKallie B OCHOBE
MIPOMBIIIUIEHHOTO croco0a moiyyeHus: cepHoil kucnotel. Ilpumenenue cepHoil kucnorsl. Comu
CEpHOI KHUCIIOTHI, KaYeCTBEHHAasl peaklus Ha cyabgar-uoH. HaxoxneHue ceprl U €€ coelMHEHUN B
npupojie. XMMHUECKOE 3arps3HEHHE OKPYKAIOIIeH cpeibl COETUHEHUSIMU Cepbl (KUCIIOTHbBIE JOXK/IH,
3arpsi3HEHUE BO3AyXa M BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAIICHHS.

OOmast xapakTepucThka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHUE B MPUPOJIE, PU3HMUECKUE U XUMHUECKHE
coiicTBa. KpyroBopor azora B mpupope. AMMHUAK, €ro (U3MYeCKHe M XUMHUYECKHE CBOMCTBA,
nojy4yeHue u npuMmenenue. Conu aMMOHMS, UX (PU3NYECKHE U XUMUYECKHE CBOWCTBA, TPUMEHEHHE.
KauecTBeHHass peakuusi Ha MOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ MOiydeHHe, (pU3ndeckue U
XUMHUYECKHE CBOWcTBa (oOHIMe Kak MpEACTaBUTENS Kjlacca KHUCIOT M CHelu(HUUecKue).
Hcnonp30BaHuEe HUTPATOB U COJIE aMMOHHS B Ka4eCTBE MHHEpAIbHBIX y10OpeHui. XuMuueckoe
3arpsi3HEHUE OKPYXKAIOLIEH cpeabl COENMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/1yXa,
mouyBkl ¥ BoioémoB). Docdop, amnorponusie Mmoaudukamu dhochopa, puzndeckue U XUMUIECKUE
coiictBa. Oxcun docdopa (V) u dochopHas kuciora, Gpusmdeckue U XUMUYECKHUE CBOWCTBA,
nonydenue. Mcnonp3oBanue GpochaToB B KauecTBe MUHEPAIbHBIX YI0OpEHUH.

OOmast xapaktepucTuka dneMeHTOB IVA-rpynmbl. OCOOGEHHOCTH CTpPOEHHUSI aTOMOB,
XapakTepHbIE CTENEHU OKHUCIIEHUS. YTIIEpOA, aUIOTPONHbIE MOAM(PHUKAIUU, PACHPOCTPAHEHUE B
npupoze, Gu3NUecKue U XUMUYECKHe CBOWCTBa. AnmcopOums. KpyroBopor yriepoma B mpHUpoOJe.
Oxcuapl yrmiepoaa, uX (QU3NYECKHE U XUMHUYECKUE CBOMCTBA, JIEWCTBUE Ha KUBbIE OpPraHU3MBI,
MOJydYeHHe U TPUMEHEHHe. DKOJOrHMYeckue mpoOiieMbl, CBsi3aHHbIE ¢ okcuaom yriaepoaa (1V),



TUIOTE3a I00AIBHOTO MOTEIUICHUS! KIMMaTa, MapHUKOBBIN 3P QeKT. YronbHast KUCI0Ta U €€ COu,
X (pU3MUecKHe M XMMHYECKHE CBOWMCTBA, MOJYYCHHE U MpUMEHEeHHe. KadecTBeHHasl peakiusi Ha
kapOoHaT-noHbI. Vcmnonb30BaHue kKapOOHATOB B OBITY, MEJUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35ICTBE.

IlepBoHauanbHbple NOHATHA 00 OpPraHMYECKMX BEIIECTBAX KaK O COEIMHEHUSX yIiepoaa
(MeraH, 3TaH, STUJICH, alleTUJICH, 3TAHOJI, MIUIEPUH, YKCycHas kuciora). [IpupoaHbie HCTOYHUKI
YIJIEBOJOPOIOB (YTOJib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTH UX TepepadoTku (OCH3MH), UX POJIb B
ObITY W TPOMBIIUICHHOCTH. [loHATHE O OWONOrMYecKHM Ba)KHBIX BEIIECTBAX: XKHUpax, OesKax,
yIJIeBOJaX — M HMX POJM B IKU3HU 4YeJlOBeKa. MarepuaabHOE €IMHCTBO OpPraHUYecKUX H
HEOPraHUYECKUX COCAUHEHHI.

Kpemuuii, ero ¢Qusnueckue ¥u XUMHUYECKHE CBOWCTBA, IIOJyYeHHE W IPHUMEHEHHE.
Coenunenus kpeMHus B pupoze. OOmue npeacrasnenus 06 okcuae kpemuus (IV) u kpeMHueBoi
kucnore. CHUIIMKATBI, KX HCIIOJB30BaHUE B OBITY, B TIPOMBIIIICHHOCTH. BakHelIne cTpoOuTenbHbIC
Marepuaibl: KepamHKa, CTEKJIO, IIeMEHT, OeToH, xeine3o0eToH. IIpobmembl OGezomacHOro
UCIONIb30BaHUS CTPOUTEIBHBIX MaTEPHANIOB B IIOBCEAHEBHON KU3HHU.

Xumuueckuii SKChepumenm:

u3ydyeHrne oO0paslloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJNSHOW KHUCIOTHI, MPOBEICHUE
Ka4eCTBCHHBIX pEaKIHWi Ha XJIOPHI-UOHBI W HAOIIOJCHUWE IPH3HAKOB WX IPOTEKAHUS, OIIBITHI,
oTpakaromue (U3NYECKHEe M XUMHUYECKHE CBOMCTBA TAJIOTEHOB M WX COEIWHEHHHA (BO3MOXKHO
WCTIOJIb30BAaHNE BHJICOMATEPHUAIOB), O3HAKOMJICHHE C OO0pa3laMu XJIOpPUAOB (TaJIOTeHUIOB),
O3HaKoMJIEHHE C oOpa3uamMu ceppl M €€ COeIMHEHHUAMU (BO3MOXKHO  HCIIOJIb30BaHUE
BUJEOMAaTepuaioB), HabmomeHue  mporecca  oOyrIMBaHUS — caxapa  1oA  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI, M3y4eHHE XHWMHUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCIIOTBI, MPOBEJICHUE KAYECTBEHHOW peakluuu Ha cynb(haT-uoH W HaOIIONEeHUE Npu3HaKa eé
MPOTEKaHUsl, O3HAKOMJICHHE C (PU3NYECKUMHU CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCIUHEHUN
(BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATepHalIoB), oOpa3laMu a30THBIX U (QOCPOPHBIX yIOOpEeHUH,
noJlyuyeHue, coorpanue, paclio3HaBaHue U U3y4yeHUe CBOMCTB aMMHaKa, MPOBEICHUE KaueCTBEHHBIX
peakiuii Ha MIOH aMMOHHUSI U PocdaT-uOH U U3YUYEHHE MTPU3HAKOB UX MPOTEKAHUsI, B3aUMO/ICHCTBUE
KOHIIEHTPUPOBAaHHOW a30THOM KHUCIIOTHI C Me/bI0 (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAsIOB),
U3ydeHUEe MojeNiel KpUCTAJUIMUECKHX PElETOK anmasa, rpadura, QyiiepeHa, 03HaKOMJIEHUE C
MpoLeccoM afcopOLUKU PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM U yCTPOMCTBOM
MPOTUBOrasa, MONyuyeHUe, cOoOMpaHue, paclo3HaBaHUE M HM3yYEHHE CBOWMCTB YIJIEKHCIOTO rasa,
MPOBEJICHHE KaueCTBEHHBIX peakIMii Ha KapOOHAT U CUJIMKAT-WOHBI M M3y4eHHE MPHU3HAKOB UX
MPOTEKaHUsl, O3HAKOMJIEHWE C TPOAYKIMEH CHJIMKAaTHOM MPOMBIIUIEHHOCTH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a71a4 0 TeMe «BakHelIne HeMeTallJIbl U UX COCTUHEHUSI.

MeTtaJuibl M UX COeIMHEHUSI

OO01as xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHUH MX IMOJIOXKEHUS B
[Tepuognueckoii cucreme xumuueckux i3emMeHToB J[. . MenneneeBa W CTpPOEHHUS aTOMOB.
Crpoenue wmetamioB. Meraminueckass CBs3b W MeTalIMuecKas KpUCTAUIMUECKas pemeTka.
DNEeKTPOXUMUUYECKUH Pl HapsLKeHU MeTaioB. Gu3nueckre 1 XMMUYECKUE CBOMCTBA METAJIIOB.
OOue crnocoObl monyueHus: mMeramioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3amuUThl UX OT Kopposuu. CraBel (CTallb, YyTYH, TIOPATIOMHUHHMA, OpOH3a) U UX MPHUMEHEHHE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[[lenounsie MeTamibl: moyiokeHrue B llepuonnyeckoil cucTeMe XMMUYECKUX 3JI€MEHTOB [l.
W. MenneneeBa, CTpoeHHE HMX arOMOB, HaXoXjaeHue B mpupone. Pusznyeckue M XUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U TUIPOKCHABI HAaTpus U Kayus. [Ipumenenune



IIEJIOYHBIX METAIOB U MX COSAUHCHUM.

[[lenoyHo3emenbHbIE METAIJIBI MATHUM W KalbUUi: monoxeHue B [lepuogmyeckon cucreme
xumuueckux aemeHToB J[. WM. MeHneneeBa, CTpOE€HHE HX AaTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nueckue M XMMHYCCKHE CBOMCTBAa MarHus M KalbLMsa. BaXHEHMIIINE COCAMHCHUS KalbIIUs
(okcun, ruapokcuI, comu). JKECTKOCTh BOIBI U CLIOCOOBI €€ YCTPaHCHHUS.

AnmomMuHuil:  monoxeHue B llepuomnueckoil cucreMe XMMHUUYECKHUX AJeMEHTOB  JI.
N. MenaeneeBa, CTpo€HHE aTOMa, HaXOXAeHUE B npupone. Ousznueckne 1 XMMHUYECKHE CBOWMCTBA
arOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA M THIPOKCHIA ATFOMUHUSI.

Keneso: nonoxenue B [leproguueckoi cucreme xumuueckux seMeHToB . 1. Menpaeneena,
CTPOCHHE aTOMa, HaXOXJeHue B npupoje. Ousnueckue U XUMUYECKUE CBOMCTBA xee3a. OKCUIbL,
ruapokcu sl u conu xkenesa (II) u xenesa (11I), ux cocras, cBoiiCTBa U MOTyUEHHUE.

Xumuyeckuii 59KCnepumenm:

O3HAKOMJICHHE ¢ 00pa3laMy METaJUIOB U CIUIABOB, UX (PM3UYECKUMH CBOWCTBAMU, H3yUCHHE
pPE3YJBTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJB30BAHUE BHCOMATEPHAIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS OKCH/Ia KaJIBIUS U HATPUS C BOAOK (BO3MOXKHO HCITOJIb30BAaHUE BUCOMATEPHATIOR),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHS Kele3a B KHUCIopoae (BO3MOXKHO
HCIIOJIb30BAaHUE BHUACOMATEPUAIOB), MPU3HAKOB NPOTEKAHMsS KAYECTBEHHBIX DPEAKIUNA Ha HOHBI:
MarHusi, Kajiblus, amoMuHus, nuHka, xene3a (II) u xenesza (III), memu (II), mabmopenue u
OMHCaHUE TPOIECCOB OKpaIlMBaHUs IUIAMEHHM HMOHAMM HATPHs, Kaius U Kajdblus (BO3MOXXHO
MCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAaHHE aM()OTEPHBIX CBOMCTB THIAPOKCUIA aTFOMUHUS U
THAPOKCU/IA IIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3ajau Mo Teme «BakHeiime MeTaibl U uX
COCIMHEHHY.

XMMHUS U OKPYXKAKWIIAs cpeaa

BemectBa m marepuanibl B MOBCEAHEBHOM >KM3HU 4YeJIOBEKa. be3omacHoe HCIOIb30BaHUE
BEIIECTB W XUMHYECKUX peakuuid B ObITy. [lepBas moMomp Npu XUMHYECKHX OXOTax U
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYKAWIIeH cpenbl (TpenenbHas IONMycTHUMash KOHIEHTpaIus
BeniecTs, najnee — [1JIK). Posnb XxuMuu B perieHuu 3K0JIOrHYECKUX MpoOIeM.

Xumuueckuu sxcnepumenm:

M3ydeHue o0pa3lioB MaTePHANIOB (CTEKIIO, CTUIABBI METAJUIOB, MTOJIMMEPHBIE MAaTEPUATIBI).

Mescnpeomemuule cea3u

Peanuzanusi MeXNpeaIMETHBIX CBA3€H NMpU U3YYEHHMH XUMUHM B 9 Kilacce OCYIECTBIISETCS
Yyepe3 MCMOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUM, TaK M MOHSITHUM, SBISIOMIUXCS
CUCTEMHBIMU JJI OTAEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mre ecTecTBEHHO-HAyYHbIC TOHSTHSA: HAYyYHBIN (PakT, THIOTE3a, 3aKOH, TEOpPHUsl, aHAJU3,
CUHTE3, KJIacCCU(pUKALIUSI, TIEPUOTUIHOCTD, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE,
MOJIETIb, SIBJIEHUE, TAPHUKOBBIN A((HEKT, TEXHOJIOTHS, MaTEPHAITBI.

dusnka: Marepusi, aroM, OJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIIbI,
PaANOAKTUBHOCTb, MOJIEKYIIA, SJEKTPUUECKUM 3apsijl, IPOBOJAHUKH, TOJIYIPOBOAHUKHU, JUIIEKTPUKH,
(OTORNIEMEHT, BEIIECTBO, TelO, O0OBEM, arperarTHoe COCTOSHHE BEIECTBA, Ta3, pacTBOp,
pacTBOPUMOCTh, KpHCTAJUTMUECKass pelIéTKa, CIUIaBbl, (U3UYECKHE BEIMYUHBI, CIUHUIIBI
MU3MEPEHHUsI, KOCMUUYECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, sKOcHCTEMa, MHHEpalbHbIE YIOOpeHus,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNBI, TOPHBIE MTOPOABI, MOJIE3HBIE HUCKOTIAEMEbIE,
TOTUTHBO, BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pE3yibTaTbl OCBOEHUS IMPOTrpaMMbl OCHOBHOTO 0O0IIEro 00pa3oBaHUS
JOCTUTAIOTCSL B XO/Ie¢ OOYYEHHUs XUMUU B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU JEATECIHLHOCTH B
COOTBETCTBHM C TPAJAUIIMOHHBIMU POCCHICKUMHU COIMOKYIBTYPHBIMU U JIyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, TMPHUHATHIMU B OOIIECTBE MpaBWJIaMd W HOpPMaMHU IOBEIEHUS U CIHOCOOCTBYIOT
mpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHSA U COLIMATIN3alUU O0Y4aIOIINXCS.

JIM4HOCTHBIE pEe3yAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALIMM W paCHIMPEHHE OIMbITa NEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpMoTHYECKOro0 BOCIIMTAHHUS:

LIEHHOCTHOTO OTHOILECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY M HAYYHOMY
HACJIEUIO, TIOHMMAaHUsl 3HA4YeHUsS XHUMHUYECKOM HAayKH B JKU3HM COBPEMEHHOIO O0O0IlecTBa,
CHOCOOHOCTH BIAAETh JOCTOBEpHOW HWHGOpMAIUEl O MEPeNOBBIX JOCTHUKEHHUSIX U OTKPBITHUAX
MHUPOBOI U OTEUECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHUpa
1 0O0ILIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax M TPaBWIaX MEXKIMYHOCTHBIX OTHOIICHUA B
KOJUICKTHBE, KOMMYHUKAaTHBHOM KOMIICTCHTHOCTH B  OONICCTBEHHO IIOJIC3HOW, y4eOHO-
HCCIIEI0BATEIBCKOM, TBOPUYECKOM M JPYIMX BUIAX JACSITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH [1€ATENbHOCTU NPU BBHIMOJIHEHWU Y4YEeOHBIX, MO3HABATENbHBIX 3a/lad, BBINOJIHEHUU
XUMHUYECKHX HKCIEPUMEHTOB, CO3[aHUH Y4€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B MPOIIECCE ITOM yueOHOU /1eATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE
U TIOCTYIIKU CBOMX TOBApHUIIEH ¢ MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUECKHUE TTPEICTABICHUS O BEIIECTBE U XUMUYECKOM PEaKIiu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIONINE OCHOBY I TOHWMAHUS CYIIHOCTH
HAayYHOW KapTHHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI,
B3aUMOCBA35X YEJIOBEKa C MPUPOAHON CPENOM, O POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[03HABATEJIbHBIE MOTHBBI, HaIlPaBJICHHbIE Ha TMOJYYEHHWE HOBBIX 3HAHUW 10 XHMHH,
HeoOXomuMble st OObACHEHUs HaOMIOJaeMbIX TMPOLIECCOB M SIBICHHM, TO3HABaTeIbHOM,
MH(OPMAITMOHHON M YHUTATENbCKOM KYIBTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSATEIHHONU paboTHI ¢
y4eOHBIMU TEKCTaMU, CIPABOYHOM JUTEPaTypod, MIOCTYMHBIMH TEXHUYECKHUMH CpEACTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOY4YeHWI0O M TO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM00Opa30BaHUI0, MPOEKTHOW W HCCIIEIOBATEIILCKON JESTENHHOCTH, K OCO3HAaHHOMY BBIOODPY
HANpPaBIEHHOCTH U YPOBHsI 0Oy4eHUs B JalIbHEUIIIEM;

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHU
Ha 3I0pPOBBIM 00pa3 >KW3HM, OCO3HAHHE TIOCIEACTBUNM M HENPUSATHE BPEIHBIX MPHUBBIYCK
(ymoTpeOneHus: ajmkorojisi, HApPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COONIONCHHS TIPaBHII
0€30macHOCTH MPH 0OPAIEHNN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHON KU3HU,

5) Tpy/10BOr0 BOCIIUTAHMS:

WHTEPEC K MPAKTUYECKOMY H3YUYCHHIO TPOQECCHid U Tpyna pazIuyHOTO pOja, YBAXKEHHE K



TPYLy U Pe3yJIbTaraM TPYAOBOW AEATEIBHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HaHUI 10 XMMUH, OCO3HAHHBIN BHIOOP MHIMBUAYaJIbHON TPACKTOPUU MPOIOJIKEHUST 00pa30BaHuUs
C y4€TOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB H
norpeOHOCTeH, yCIenHONH NpoPecCHOHATPHON AEATEIBHOCTH U PA3BUTUS HEOOXOAMMBIX yMEHHH,
TOTOBHOCTH aJIalITUPOBATHCA B IPOPECCUOHATBHON Cpeie;

6) IKOJIOTNYEeCKOro BOCIIMTAHHUS:

9KOJIOTMYECKH LeJIecO00pa3HOE OTHOLIEHUE K MPHUPOJE KaK MCTOYHMKY XXKM3HM Ha 3emie,
OCHOBE €€ CyILIeCTBOBaHMs, IMOHMMAaHUE LEHHOCTH 3J0pOBOro M 0Oe30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 370POBBIO, OCO3HAHHE
LEHHOCTH COOMIOZICHUsI TpaBWJI OE30IMacHOTO MOBEIEHHs MpH paboTe ¢ BEIIECTBAMHU, a TAKXKE B
CUTYalUsX, YTPOKAIOIIUX 310POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHATHh 3HAHUSA, MOJTy4YaeMble NMPH M3YYCHUU XUMUH, JUIA PEeIICHHs 3a/ad,
CBSI3aHHBIX C OKPYXKAIOIIEH PUPOIHON CPENOH, IS IOBBILICHUS YPOBHS 3KOJIOTHYECKOU KYIBTYPHI,
0CO3HaHMs NI00ATBHOIO XapakTepa SKOJOIMUYECKUX MpoOJIeM U IMyTed MX peleHHsl MoCpeICTBOM
METOZI0B XMMUH, IKOJIOTUYECKOIO MBILUICHUS, YMEHUSI PyKOBOJACTBOBATHCS UM B IIO3HABAaTEIbHOM,
KOMMYHHUKaTHUBHOW U COLMATIbHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTampenMeTHBIX pPE3yIbTaTOB BBIICISIOT 3HAYMMBIE Ui  (HOPMHUPOBAHUS
MHUPOBO33PEHHUSI OOIIECHAYYHBIC TMOHATHS (3aKOH, TEOpHs, NMPHUHIUI, TUIoTe3a, (akt, cucrema,
IIPOLIECC, DKCIEPUMEHT M JIPYro€.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX
IpeaMeTax ¥ MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3THUX IMpeIMeToB (OPMUPOBATh IPEICTaBICHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpa, U YHUBepCalbHble y4deOHbIE NeHcTBUSA (IIO3HABATENIBHBIE,
KOMMYHUKATUBHbIE, DErYIsATUBHBIE), KOTOpbIE O0ecredynBaloT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUTaHUPOBAHMIO U OCYILIECTBICHUIO YU€OHOH 1€ TeIbHOCTH.

ITo3naBareqbHbIe YHHBEPCaJIbHbIC Y4eOHbIC el CTBUS

Ba3zoBble jiornueckue 1eiicTBuNA:

YMEHUS UCIOJIb30BATh NPUEMBI JIOTMYECKOTO MBIIIJICHUS IPY OCBOCHUM 3HAHUI: PACKPBIBATH
CMBIC XUMHUYECKUX MOHITUN (BBIAENATHh UX XapaKTE€pHbIE MPU3HAKH, YCTAHABINBATh B3aMMOCBA3b
C APYTUMU MOHSTHUSIMH), UCIIOJB30BaTh MOHATHUS U1 OObSICHEHUS OTIENbHBIX (PAKTOB W SIBICHUH,
BbIOMpATh OCHOBAHUS M KPUTEPUHU I KiacCU(DUKALMM XUMHYECKUX BELIECTB U XMUMHUYECKHX
peakiuii, yCTaHaBIMBATh NMPUUYUHHO-CIEACTBEHHBIE CBA3M MEXIY OObEKTaMH H3yYeHHs, CTPOMUTH
JIOTHYECKUE PpacCyKIeHHsl (MHAYKTHBHbBIC, JEIyKTHBHbIE, IO aHAJIOTUH), JAeJaTh BBIBOJIBI U
3aKJIIOYCHUS;

yMEHUE NpPUMEHSTh B Ipoliecce IMO3HAHMA MNOHATHS (IpeAMETHbIE U MeTalpeIMEeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIIOJIb3yEMble B XHMHH, IPEOOpPa3OBbIBaTh IIHPOKO
IpUMEHSIEMbIE B XMUMHHM MOJIE€JbHBIE MMPEJICTABICHUS — XUMHYECKHI 3HaK (CMMBOJ 3JIEMEHTa),
XuMHueckas (QopMmyna U ypaBHEHHE XHUMHUYECKOW peakuuu — TMpU peleHuH YydeOHo-
ITO3HABATEIIBHBIX 33a4, C Y4ETOM ITHUX MOZAEJIBHBIX IPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB M XMMHUYECKUX PEAKIINH,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CIIEICTBEHHbIE CBA3H M MPOTUBOPEYHS B U3y4aeMbIX
Ipoleccax U sBJICHUIX.

ba3oBble uccienoBarebCcKue AeHCTBHA:

YMEHHUE MCIOJIb30BATh NOCTABICHHBIE BOIPOCH! B KAYE€CTBE MHCTPYMEHTA MTO3HAHMUS, a TAKKE
B KaueCTBE OCHOBHI JUIsl (JOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUM;

MpUOOpETEeHNEe OMbITa MO IUIAHWPOBAHUIO, OPraHU3allMUd W TPOBEJIECHUIO0 YUYEHUYECKUX



HKCIEPUMEHTOB, YMEHUE HAOIONaTh 3a XOAOM IPOIECcca, CaMOCTOSTENIbHO IMPOrHO3UPOBATH €ro
pe3ynbTar, (opMyIMpoBaTh OOOOIIEHHS W BBIBOABI IO pe3ylbTaraM IPOBEAEHHOTO OIbITa,
WCCJIEIOBAHUSI, COCTABIIATh OTYET O MPOJIEIAHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO PA3INYHBIX BUOB U
dbopM mpencraBiIeHMs, MOMYyYaeMyI0 U3 Pa3HBIX HCTOYHHUKOB (HAy4HO-TIOMYJSpHAsl JHUTEparypa
XUMHUYECKOTO COJIEp X aHus, CIpaBOYHbIe MmocoOusi, pecypchl MHTepHETa), KpUTHUECKH OIICHUBATh
MIPOTUBOPEUHBYIO M HEJJOCTOBEPHYIO HH(OPMAIHIO;

YMEHHE MPUMEHSTHh pa3jHyHble METOAbl M 3alpOChl IPHU MOHCKE U 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJISi BBHIIOJIHEHHUS YYEOHBIX M TO3HABATEIbHBIX 3aja4
OIpeneNI€HHOTO THIA, NpUOOpEeTeHHEe OmnbiTa B OOJIACTH HCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYyJIbTYpPOHl aKTUBHOIO HCIOJb30BaHMS pPa3IMUHBIX
MOUCKOBBIX ~CHCTEM, CAaMOCTOSTEIBHO BBIOMpAaTh ONTHUMAIbHYIO (OpMy TpencTaBICHUS
uHpOpMaMU M WUIIOCTPUPOBATh pEIIaeMble 3a/Ja4d HECIOKHBIMU CXEMaMH, AHarpaMMaMu,
npyrumu opMamu rpaduKky U UX KOMOUHAIUSMU;

YMEHHUE HCIONb30BaTh W AaHAIM3UPOBATh B TMpolecce Y4eOHOM M HCCIeIOBATENbCKOM
NEeSTeNbHOCTH MHPOPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X03iCTBa U TPAHCIIOPTa Ha
COCTOSIHME OKPY)KaroIlel MPUPOTHON CpeIbl.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe yueOHbIe 1eHCTBUA:

yYMEHUs 3a7]aBaTh BOMPOCHI (B XO/1€ AUasiora U (MJIM) AUCKYCCHH) TIO0 CYIIECTBY 00CYXIaeMOM
TeMBI, POPMYIHPOBATH CBOM MPEIOKEHISI OTHOCHTEIHHO BBITIOTHEHUS TPEITIOKEHHON 3a1a4H;

YMEHUS NPEICTABIATh MOJIYyYEHHbIE PE3y/IbTaThl I03HABATEILHON JESATENbHOCTH B YCTHBIX U
MUCbMEHHBIX  TEKCTaX; JieJarb IMPE3CHTALMI0  PE3YIbTaTOB  BBINOJIHEHUS  XUMHUYECKOTO
SKCIEpPUMEHTA (J1aDOPaTOPHOTO OMbITA, Ja00paTOPHON PabOTHI IO UCCIIETOBAHUIO CBOWCTB BEIIECTB,
y4e0OHOTO MPOEKTa);

YMEHUS y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABaTeIbHOU U
HCCIIEIOBATENBCKON JAESITEbHOCTH MPU PEIICHUH BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE Y4€Ta O0IIMX
MHTEPECOB U COIVIACOBAaHUS MO3ULUN (00CYXACHHS, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMBI»,
KOOPJIMHAIUSI COBMECTHBIX JEHCTBHI, ONpeereHe KPUTEPUEB 110 OIIEHKE KaueCTBAa BBIIIOJHEHHON
paboThI U ApyrHe).

PeryasiTuBHBIC yHHBEpCAJIbHbIC y4eOHbIE 1eICTBHSA:

YMEHHE CaMOCTOSITEJIBHO ONPEACIATh LENU JEATENbHOCTH, IJIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJINPOBATh U NMPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENLHOCTh, BEIOMpPATh Hanbosee
3 peKTUBHbIE CTIOCOOBI PeLIeHNs YUeOHbIX U MTO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh
WM KOPPEKTHPOBAaTh IPEIIOKEHHBIN aJrOPUTM JACUCTBUN IPU BBINOJIHEHUM 33JaHUNA C y4ETOM
MOJIy4YE€HUS! HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX, OLEHUBAThb
COOTBETCTBHE MOJTYYEHHOIO pe3ylbTaTa 3asBJICHHON 111, YMEHHE UCIOIb30BaTh U aHAJIN3UPOBATh
KOHTEKCTBI, ITpeJijlaraéMble B YCIIOBUH 331aHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pE3yAbTATOB IO OCBOCHMIO OO0S3aTElIbHOTO  COAEpKAHMS,
YCTAHOBJICHHOTO  JaHHOM  (emepanbHOl  pabouelt mporpamMMoM, BBLACTSAIOT: OCBOEHHBIE
00y4aroLIMMHCS HayyHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBHM, criennduyeckue s NpeIMeTHOM
obOmactu «XuUMHsI», BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHbIX YUEOHBIX U HOBBIX CUTYALIHSIX.

K xonmy oOydeHus B 8 kjacce mpeaMeTHbIE pe3ylbTarbl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIHUXCSI YMEHHI:



pacKpbIBaThb CMBICI OCHOBHBIX XMMHMYECKUX TOHATHUN: aToM, MOJEKYNa, XMUMHYECKHUH
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOMIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS arOMHasi M MOJICKYJISIpHAsT Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasl J10JIsl XUMHUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBaHUE, COJIb, IJEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCICHUS,
XUMHUYECKass peakius, KiIacCU(pUKAIUs peakUuid: peaklud COCAMHEHHUS, peakluu
pa3oKeHUsI, pEaklUK 3aMeIleHus, peakuu oOMeHa, 3K30- U SHAOTEPMUUYECKUE PEaKIuHu,
TEIUIOBOHM 3(PQEeKT peakiuu, SAPO aroMa, SIIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTalb,
paauyc aroma, XUMHUYECKasl CBSI3b, MOJISIpHAS W HEMOJspHas KOBAJEHTHAs CBsI3b, MOHHAA
CBf3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JI0JIs BEIIECTBA (IIPOLICHTHAS! KOHIIEHTPAIusl)
B PacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEHSTH 3TH MOHATHUS
MIPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUN;

HCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISi COCTaBICHHUS (POpPMyIN BElIECTB M ypaBHEHUU
XUMHYECKUX PEaKIuii;

OTpEAENATh BaJCHTHOCTh AarOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSIX, CTEIEHb
OKHUCJICHHUS DJJIEMEHTOB B OHHApHBIX COCIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
onpeAe€HHOMY KJIacCy COSMHECHUN 10 (popMyaM, BUI XUMUIECKOH CBsI3U (KOBaJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COCTMHCHUSX;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenpeneeBa: I€MOHCTpPUPOBATh
MOHUMAHWE TIEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHMUYECKUX JJIEMEHTOB OT HX
nonoxenus B [lepuonnyeckoit cucteme, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHHS, 3aKoHa ABOTaIpo;

OMKCHIBATh M XapaKTepu30BaTh TabnuuHyto (Gopmy Ilepronnyeckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3JINyarh MOHATHUS «IJIaBHAs MOArpynna (A-rpymma)» 1 «1obo4Has MOArpyrmna
(b-rpynmna)», maneie u OomnbIIKe MEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuoanueckass cucrema xumudeckux odnemeHtoB JI. WM. MenaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsil
sqipa, 00IIIee YHUCII0 IEKTPOHOB M PACIIPEICIICHNUE UX TI0 AJIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XUMHUYECKHE
peaxiuu (1o YUCIy U COCTaBy YYaCTBYIOUINX B PEAKIIUHU BEIIECTB, MO TEMIOBOMY P eEKTy);
XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XMMHUECKHE CBOWCTBA BEIIECTB PA3IMUHBIX KIIACCOB,
MOJATBEpkKAasi ONHUCAHWE MPUMEpPAMU MOJIEKYISIPHBIX YPaBHEHHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIHil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B PA3TMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOTO JIEMEHTa 1Mo (GopMysie COCTUHEHHS, MAaCCOBYIO JIOIIO BEIIECTBA B PacTBOpE,
MPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM PEaKIINY;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEILHON JAESITEIbHOCTH — AaHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0O0OIIEHNE, CHUCTEMAaTHU3AlNI0, KIACCU(UKALUIO, BBISBICHHE MPUYUHHO--
CJIE/ICTBEHHBIX CBSI3€M — Il M3Y4YEHHUS CBOMCTB BEIIECTB U XHMMHYECKHUX PEaKIIH,
€CTECTBEHHO-HAyYHbIE METOJbI TO3HAHUS — HAOMIOJCHUE, M3MEpPEHHEe, MOJEITUPOBAHHE,
HKCIEPUMEHT (peabHbI U MBICICHHBIN);

CJIeIOBaTh MpaBUJiaM IMOJIH30BaHUS XUMHUECKON MOCYI0U U 1ab0paTopHBIM 000pYI0BaHUEM,
a TaKkKe TMpaBWIaM OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKITUSMHU I10



BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10 TMOJYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIecTB (BOAOpONAa M KHCIOPOAA), IPHUTOTOBICHUIO pPACTBOPOB C
ONpeACIEHHON MacCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUJIAHUPOBAaTH U IPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTBI 110 PAclO3HABAHUIO PACTBOPOB LIEIOUEN U KUCIOT C IIOMOILBIO
UH/INKATOPOB (JaKMycC, (peHonpTanent, METHIOPAHK U IPYTHUE).

K xouiy oOydenus B 9 kjacce mpeaMeTHbIE pe3ylbTarbl Ha 0a30BOM YpOBHE JOJKHBI

OTpakaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIINUXCSI YMEHHI:

pacKkpbIBaTb CMBICII OCHOBHBIX XHMMHYECKHX IOHATHUH: XUMHUYECKHM D3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTMOH, aHUOH, MPOCTOE BEUIECTBO, CJIOXKHOE BEUIECTBO, BaJECHTHOCTD,
AIIEKTPOOTPULIATEILHOCTD, CTETICHh OKHUCIICHUS, XUMHYECKasl pPEeaKius, XUMUYECKasl CBS3b,
TEINIOBOM  3(PQEKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, OJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJIGKTPOIUTHYECKAsT  AWCCOIMAIUS, PEaKlMd HOHHOTO  OOMeEHa,
KaTaJn3arop, XUMHUYECKOE paBHOBECHE, OOpaTMMble W  HEOOpaTUMbIC  PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCIICHHE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJCHTHAs, MOHHAS,
MeTaJNIN4YecKas), KpUCTajuIMyecKas peméTka, KOPpO3Hs METaulOB, CIUIaBbI, CKOPOCTh
XUMHUYECKOHN peakuuu, npeneiabHo nonycrumas konuentpauus [IJIK BemecTsa;
WJUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH 3TH MTOHSATHUS
MIPU ONHMCAHUH BEIIECTB U UX MPEBPALCHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJISI COCTaBICHHUS (DOpPMyIN BEIIECTB M YpaBHCHUU
XUMHYECKUX PEAKLIHIA;

ONpEIEATh BAJEHTHOCTh U CTENEHb OKHMCIEHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX
pPa3IMYHOr0 COCTaBa, MPUHAIJIEKHOCTh BEILIECTB K ONPEACIIEHHOMY KJIACCy COSAMHEHUN MO
dopmynaMm, BHI XUMHYECKOH CBSi3M (KOBaJIEGHTHAs, MOHHAas, MeTa/NInyeckas) B
HEOPraHMYECKUX COEJAMHEHUSX, 3apsj MOHA MO0 XUMHUYECKOW (opmyle, XapaKTep cpenbl B
BOJIHBIX pPACTBOpPaX HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAJUIMYECKOW pEelETKU
KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich [lepuonnueckoro 3akona J[. M. MenaeneeBa u J€EMOHCTPUPOBATH €0
MOHUMAaHUE: OMUCHIBATh U XapaKTepu30BaTh TaOiuuHyio Gopmy [lepuoanyeckoit cucteMbl
XUMUYECKUX OJJIEMEHTOB: pa3nuyarh TMOHATUS «IIaBHas moarpynna (A-rpymma)» u
«mobounas noarpynna (b-rpynmna)y», mainble u O0NbIINe TePUObI, COOTHOCUTH 0003HAYECHHUS,
KOTOpbIE UMEIOTCS B TIEPUOTUYECKON TaOMIHIIe, C YUCIOBBIMH XapaKTePUCTUKAMH CTPOCHUS
aTOMOB XUMHUYECKUX OJIEMEHTOB (COCTaB W 3apsi sjpa, oO0Ilee YHCIO 3JICKTPOHOB H
pacmpefieieHue HMX M0 DJIEKTPOHHBIM CIOSM), OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB DJIEMEHTOB M UX COSAMHEHUM B Mpeesiax MaJbIX MEPUOOB U TIIaBHBIX
MOJICPYII C YU4ETOM CTPOEHHUS UX aTOMOB,

KJIaCCU(PUITUPOBATh XHUMHYECKHE OJJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TETUIOBOMY I (DEKTY,
M0 U3MEHEHHUIO CTETIEHEN OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATh) O0IIKE U cienU(PUIeCKre XUMUIECKUE CBOMCTBA MIPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEP)KJasi OMNHCAHUE MPUMEPAMH MOJEKYISIPHBIX U HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUA;

COCTABJISITh YPABHEHHUS DJIEKTPOIUTUUYECKOW AUCCOIMALIMM KHUCIOT, IIEIOYEH M COJEH,
MOJIHBIE M COKpAIIEHHBIE ypPaBHEHHS DPEAKIUi HOHHOTO OOMEHAa, yYpaBHEHHS PEaKIIHi,
MOJITBEPKAAIOIIUX CYIIECTBOBAHNE TEHETHMUECKON CBSI3U MEXIY BEIIECTBAMH Pa3UYHBIX



KJIaCCOB,
pacKpbIBaTh  CYIIHOCTh  OKHUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX pPEAKIHUHA  TOCPEICTBOM
COCTaBJICHUS HJICKTPOHHOTO OaslaHCca ITHX PEaKLuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYCCKUX MPEBPAIICHUN B Pa3IMIHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKY/SIPHYIO i MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTFO
XUMHYECKOTO JIEMEHTa 10 (OpPMYJIe COSIMHEHHS, MAaCCOBYIO JOJIO BEUIECTBAa B PacTBOPE,
MPOBOAMTH PACYETHI IO YPABHEHUIO XMMHYECKOH PEaKIIHH;

coOJTIO/IaTh TpaBUIIa MOJIb30BAHUS XUMHUYECKOHN TIOCY/IOH U 1abopaTopHbIM 000pYyIIOBaHUEM,
a TaKkKe TpaBWia OOpalIeHUS C BENICCTBAMH B COOTBETCTBHU C WHCTPYKLIHUSMHU TIO
BBITIOJTHCHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TONYYEHUI0O M COOMPAHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIIUU, TMOATBEPKIAIONINE KAUYeCTBEHHBIH COCTAaB pPA3JIMYHBIX BEIIECTB:
pacIio3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OPOMUJI-, HOAMI-, KapOoHaT-, pocdar-, cumkar-,
cynb(dar-, THIPOKCHI-HOHBI, KAaTHOHbl aMMOHHS W HWOHBI M3Y4YCHHBIX METaJLIOB,
NPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHHMUYECKUX BEIICCTB;

NPUMEHSITh OCHOBHBIC OIEPALUU MBICIUTEILHON JICATEIIbBHOCTH — aHaJIM3 W CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMAaTH3aIMIO, BBISIBICHUE NMPUYUHHO-CIICACTBEHHBIX CBSI3EH —
JUTSL U3YYCHUS CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIIMH, €CTECTBEHHO-HAYYHBIC METOJBI
MO3HAHUS — HAONIONECHUE, W3MEpPEHUE, MOJACIUPOBAaHUE, OSKCIICPUMEHT (pEeallbHBIM U
MBICJICHHBIN ).

TemaTuueckoe IJIAHUPOBAHHE

8 ki1ace
Ne HaumeHnoBaHnue Kosun4vecTBO 4acoB DJIeKTPOHHbIE
n/n pa3nesoB U TeM Bcer | Koutpoabnbie | [IpakTuyeckue (undposbie)
NMPOrpamMmbl 0 padoThl padoThI o0pa3oBare/ibHbIE
pecypchbl
Pasznea 1. [lepBoHayajibHbIe XUMUYECKHE TOHATHS
1.1 | Xumus — BaxkHas 5 2 bubmuoreka [IOK
00J1acTh https://m.edsoo.ru/7f41837
€CTECTBO3HAHUS U c
MPaKTUYECKON
JIeATeIbHOCTH YeJI0BEKa
1.2 | BemecrBau 15 1 bu6muoreka [IOK
XHUMHYECKUE PEaAKIIUH https://m.edsoo0.ru/7f41837
C
HToro no pasneny 20 1 2
Paznen 2. Baskneiiune npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopog. 6 bu6mmoreka [IOK
' [TousiTHe 00 OKCHIAX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsarue o 8 1 bu6moreka [IOK
' KHCJIOTax M COJISAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. 5 1 1 bubnmorexa [IOK
' [TonsiTrie 06 OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 |ncomammscame 12 |1 1 brommorexa LIOK
' P . https://m.edsoo.ru/7f41837c
COSIUHCHUI
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Hroro no pasneny

31

2

3

Pasnea 3. Ilepuonnuecknii 3akoH u [lepuoguyeckas cucremMa XuMH4eCKH

x ajemenToB /1. U.

MeHnaesieeBa. CTPOQHI/IC aTroMoB. XUMHYeCKasl CBA3b. OKHCIHUTEILHO-BOCCTAHOBUTEILHBIE pe€aKkuu

[Tepuognueckuii 3ak0H U
[lepuonnueckas cucrema Bubnorexa LIOK
3.1  |XxuMHYECKHX dJIEMEHTOB |8 )
https://m.edsoo.ru/7f41837c
. . Menneneena.
Crpoenue aroma
XHUMHYECKas CBA3b.
39 OKHCIIUTEIIBLHO- 9 1 bubmuoreka [IOK
' BOCCTaHOBHTEJIbHBIC https://m.edsoo.ru/7f41837c
peakiuu
Hroro no pasageay 17 1
O01ee KOJIHMYECTBO 68 4 5
4acoB 10 MporpamMmme
9 kJaace
KosmmuecTBo yacos JJIeKTPOHHBIE
HaumenoBanue
Ne i/ (uudposbie)
o n/m p2:1321§Jr10:1‘:1MTL(:M Beero Konrpoasubie | [IpakTtuyeckue 00pazoBaTelbHbIE
porp padoThI padoTbI pecype
Pasjes 1. BemecTBO M1 XUMHMYECKHE PeaKIU
IToBTOpEHUE U
yri1yOJieHue 3HaHUH bubnuorexa LIOK
1.1 OCHOBHBIX Pa3JeioB 6 1 https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 p . 4 https://m.edsoo.ru/7f41a636
XUMHUYECKHX PEaKINil
DNeKTpoIuTHYECKast
JIMCCOLMAIHs. bubnuorexa [IOK
1.3 XuMHUeCKue peakiuu B |9 1 1 https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pasmeny 19 2 1
Pasznen 2. HemeTasIbI H HX COeIMHEHHUS
B Bumerers LOK
2.1 1 https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'anorenst
OO01mmas xapakTepucTruKa bubnmoreka [IOK
2.2 XUMHUYECKHUX IEMEHTOB |6 https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u e€
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COCOAMHCHUA

OO61mas xapakTepucTuKa
XUMHUYECKHUX JIEMEHTOB

V A-IOVIIIEL A3OT bu6mmoreka [IOK
2.3 PYHTIL. ’ 7 1 https://m.edsoo.ru/7f41a636
dochop u ux
COEIMHEHUS
OO61as xapakTepucTuKa
KIMINECKIIX STeNeH 1o BuGmorexa LIOK
2.4 PYIIIBL. POLH g 1 2 https://m.edsoo.ru/7f41a636
KPEMHUH U UX
COEIMHEHUS
HToro no paszneny o5 1 4
Pa3nen 3. Mera/uibl M X COeIMHEHUS
OOmue cBoicTBa BBEILITE BBEIITE bubauoreka IIOK
3.1 |MeramioB 4 A A https://m.edsoo.ru/7f41a636
3HaYCHUE 3HaYEHUE
Baxueiimnine MeTalibl 1 bubauoreka IIOK
3.2 HUX COEIUHEHUSA 17 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pasneiny 21 1 2
Pa3nen 4. Xumus U OKpy:Kawiuas cpeaa
BemectBa u marepuaisl B bubnuorexa [IOK
4.1 |’KU3HU YeIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro mo pasmeny 3
O011ee KOTUYECTBO YACOB
10 MporpamMmme 68 4 7

TemaTnueckoe naHupoBaHue § Kiaace

Ne Tema ypoka KosunuecTtBo yacoB Hara DJIeKTPOHHbIE
n/n Bcero | Kontpoabn | IlpakTnyeck | M3y4eHH uudposbie
ble padoThI ue padoThl | o0pa3oBaTejibH
ble pecypcehl
1 IIpenmer xumun. Ponb 1 bubmorexa IIOK
XUMHH B )KU3HU https://m.edsoo.ru/f
yenoeka. Tena u f0d210c
BEIECTBA
2 ITonsTHE O MEeTOAAX 1 bubmnoreka IIOK
MO3HAHUS B XUMUU https://m.edsoo.ru/f
f0d227e
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3 [TpakTruueckas pabora bu6muoreka ITOK
Ne 1 «IIpaBuna paGoTsl https://m.edsoo.ru/f
B 17a00paTopuu U f0d23dc
npuémbl 00palIeHus ¢
1a00paTOPHBIM
000py/IOBaHUEM)

4 YucTteie BelecTra U Bubmoreka [JOK
cMecu. CnocoObl https://m.edsoo.ru/f
pasjieneHus cMeceit f0d26ca

5 [TpakTuyeckas padora Bubnmnoreka [TOK
Ne 2 «Pasznenenue https://m.edsoo.ru/f
cMmeceil (Ha IpUMepe f0d28c8
OUYHCTKH TIOBApECHHON
COJIN)»

6 ATOMBI 1 MOJIEKYJIBI Bubmmoreka LIOK
https://m.edsoo.ru/f
fOd2a6c

7 XHUMHYECKHE DJIEMEHTEI. Bbubnuorexka [IOK
3HaKu (CUMBOJIBI) https://m.edsoo.ru/f
XUMHYECKHX DJIEMEHTOB f0d2be8

8 [IpocTeie u croxHbIE Bubmmoreka LIOK
BEIICCTBA https://m.edsoo.ru/f

f0d2a6c

9 ATOMHO-MOJIEKYIISIPHOE bubnuoreka [IOK
yueHue https://m.edsoo.ru/f

f0d2d50

10 | 3akoH MOCTOSIHCTBA Bubnmoreka ITOK
COCTaBa BEILECTB. https://m.edsoo.ru/f
Xumuyeckas Gopmya. fOd2eae
BaneHTHOCTH aTOMOB
XUMHYECKHX AJIEMEHTOB

11 OTtHOCHTEILHAS Bubmoreka IIOK
aToMHas Macca. https://m.edsoo.ru/f
OTHocuTeNbHAs f0d323c
MOJIEKYJIsIpHAs Macca

12 MaccoBas g0 bubmoreka IIOK
XUMHYECKOTO DJIEMEHTA https://m.edsoo.ru/f
B COCJIMHEHUH f0d350c

13 KonudgecTBo BenecTna. bubnnorexa IIOK
Mous. Monsipaas macca https://m.edsoo.ru/f

f0d5230

14 duznueckue u Bubmoreka IIOK
XUMHYECKHE SIBJICHUS. https://m.edsoo.ru/f
XuMmuueckas peakius f0d37fa

15 | [Ipu3HaKu U yCIOBUS Bubmmorexa IJOK
MIPOTEKAHMS https://m.edsoo.ru/f
XUMHYECKUX PEAKIIUN f0d3al6

16 | 3akoH coxpaHEHHS Bubmoreka [IOK
MAacchl BEIIECTB. https://m.edsoo.ru/f
XUMHUYIECKHE YPaBHEHHS f0d3b88

17 Brraucnenms Bubmoreka [JOK

KOJIMYECTBA, MAaCChI
BEIIECTBA 10

https://m.edsoo.ru/f
f0d5708
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YpaBHEHUSIM
XAMHUYECKUX PEaKLINI

18 | Kimaccudukanms bu6mioreka IIOK
XMMHYECKUX PEAKIIUN https://m.edsoo.ru/f
(coenuHeHus, f0d3f34
pa3I0KECHHUS,
3aMeIleHusI, 0OMeHa)

19 | M. B. JlomoHOCOB — bubnmoreka IIOK
YUYEHBII- https://m.edsoo.ru/f
SHIIUKJIOIE/IHCT. f0d40c4
0O0001EeHue 1
CHCTEMaTU3alus 3HAHUI

20 | KonTponpHas pabora bu6muioreka IIOK
Nel mo Teme «BemecrTBa https://m.edsoo.ru/f
¥ XUMHYECKHE f0d4290
peaKIum

21 | Bo3gyx — cMech ra3os. Bubnnoreka ITOK
CocraB Bo3ayXa. https://m.edsoo.ru/f
Kucnopox — 31eMeHT u f0d448e
MIPOCTOE BEIIECTBO.

O30H

22 dusnyeckue u bubmoreka IIOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/f
KHCI0po/a (peakiuu f0d4614
OKHCIICHHSI, TOPEHHE).

[TonsiTrie 06 oKkcHmax

23 | Cnoco0Obl nomy4eHus Bubnnoreka ITOK
KHUCJI0OpO/a B https://m.edsoo.ru/f
1ab0paTopuu U f0d497a
MPOMBIIIICHHOCTH.

[TpumeHeHue kucmopoaa

24 | TernoBoii a3 ekt Bubmmorexa ITOK
XMMHYECKOH peaKiyy, https://m.edsoo.ru/f
TIOHSATHE O f0d4790
TEPMOXHUMHYECKOM
YpaBHEHUH, IK30- U
HIOTEPMUUECKUX
peaKIusIx

25 | TormmmBo (HedTh, yromas bubnmoteka IIOK
U METaH). 3arps3HeHUe https://m.edsoo.ru/f
BO3/IyXa, CIIOCOOBI €T0 fOd4cda
MPEIOTBPAIICHUS

26 | [Ipaktuueckas pabora bubmmoteka IIOK
Ne 3 mo Teme https://m.edsoo.ru/f
«ITonydenue u fOd4ae2
cobupaHue KUcIoposa,

W3Y4YEHHUE €T0 CBOWCTBY

27 Bomopox — sneMeHT u Bbubnuoreka ITOK
MPOCTOE BEIIECTBO. https://m.edsoo.ru/f
Haxosx/ieHHe B IPUPOJIE f0d4ddo

28 dusnyeckue u bubmnoreka IIOK

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/f
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Bopopona. [lpumenenne
BOJIOpOZa

f0d4ddo

29 | [loHgTue o KUCIIOTax U Bubmoreka ITOK
COJIAX https://m.edsoo.ru/f

f0d50d2

30 | CocoObI moydeHus bu6muioreka IIOK
BOJIOPOZA B https://m.edsoo.ru/f
naboparopuu f0d4ddo

31 | [Ipaktuueckas pabora Bubmnnoreka [TOK
Ne 4 o Teme https://m.edsoo.ru/f
«Ilonyuenue u f0d4f42
coOupaH#e BOIOpOIa,

M3yYEHHE €r0 CBOMCTBY

32 | MossipHblit 00bEM bu6moreka ITOK
ra3oB. 3akOH ABOrajapo https://m.edsoo.ru/f

f0d542e

33 Brruucienus o0néma, bubmmoreka IIOK
KOJINYECTBA BELLIECTBA https://m.edsoo.ru/f
rasa 1o €ro U3BECTHOMY f0d55a0
KOJIMYECTBY BELIECTBA
WK 00BEMY

34 Brrunciaenus o0EMOB bubmunoreka IIOK
ra3oB I10 YpPaBHEHUIO https://m.edsoo.ru/f
pEaKLuy Ha OCHOBE f0d5708
3aKOHa 00OBEMHBIX
OTHOIIICHUI T'a30B

35 | ®usuueckue u Bbubnuoreka IJOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/f
BOJEI f0d587a

36 | CocTtaB OCHOBaHUH. Bubnmoreka ITOK
[TonsTre 00 https://m.edsoo.ru/f
MH/IMKATOpax f0d59e2

37 | Bona xak pacTBOpHTEINb. bubmmoteka IIOK
Hacseimennsie u https://m.edsoo.ru/f
HEHACHIII[EHHbIE f0d5b40
pacTtBopbl. MaccoBas
JIOJISl BEIIECTBA B
pacTBope

38 | [Ipakruueckas pabora bubnmoteka IIOK
Ne 5 mo Teme https://m.edsoo.ru/f
«IIpuroronenue fOd5eba
pacTBOPOB ¢
OnpeneIEHHON
MacCOBOM J101en
pacTBOPEHHOTO
BEIIECTBA»

39 | KonrponbHas paboTa Bubmmorexa IJOK
Ne2 o Teme https://m.edsoo.ru/f
«Kucnopon. Bonopo. f0d6342
Bona»

40 | Okcuasl: cocTas, Bubmmoreka ITOK

Kiaccuukanus,

https://m.edsoo.ru/f
f0d664e
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HOMEHKJIaTypa

41 | ITomyueHnue u bubmorexa IIOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/f
KUCJIOTHBIX, OCHOBHBIX f0d664e
1 aM(pOTEPHBIX OKCUIIOB

42 OcCHOBaHUS: COCTaB, bubmoteka IIOK
Kiaccudukanus, https://m.edsoo.ru/f
HOMEHKJIATypa fod67ca

43 | Ilomydenue u bu6muoreka IIOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/f
OCHOBaHUi f0d67ca]]

44 Kucnotsl: cocras, Bubmmoreka IJOK
Kiaccudukanus, https://m.edsoo.ru/f
HOMEHKJIATypa fOdfee2

45 | Ilomydenue u bu6muoreka ITOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/f
KUCJIOT fOdfee2

46 | Conu (cpennue): bu6miorexka ITOK
HOMEHKJIaTypa, CIIoco0bI https://m.edsoo.ru/
[IOJIyYEHHUS, 00ad9474
XHMUYECKHE CBOWCTBA

47 | IlpakTudeckas padbora bu6muorexka [TOK
Ne 6. Pemienne https://m.edsoo.ru/
HKCIIEPHMEHTATBHBIX 00ad9b7c
3a/1a4 10 TeMe
«OCHOBHBIE KJIACCHI
HEOPTaHMYECKHUX
COEIMHEHUI»

48- | I'enernueckas CBS3b bubmoreka IIOK

49 | Mexny Kiaccamu https://m.edsoo.ru/
HEOPraHMYIECKHUX 00ad9a50
COEJIMHEHUH

50 | O6ob6mieHue u Bubmuoreka IIOK
cucTeMaTHu3alus 3HaHuM1 https://m.edsoo.ru/

00ad9ch2

51 | KonTpomnbHas pabota bubnmoteka IIOK
Ne3 mo teme "OcHOBHBIC https://m.edsoo.ru/
KJIACChI 00ad9ela
HEOPraHMYECKUX
coeauHeHmi"

52 | [lepBble MONBITKH Bubmnorexa ITOK
KJaccuukanuu https://m.edsoo.ru/
XUMHYECKHX DJIEMEHTOB. 00ad9ffa
[TonsiTHE O rpymIIax
CXOJTHBIX 3JIEMEHTOB

53 | Ilepuonuveckuii 3aKOH U Bubmuorexa [TOK
Ileprognueckas https://m.edsoo.ru/
cHucTeMa XMMHYECKHX 00ada52c
snemeHToB /JI. W.

Meneneesa
54 | Ilepuonsl, rpymnisl, bubnnoteka IIOK

HOATPYIIIBI

https://m.edsoo.ru/
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00adab52c

95 | CtpoeHune aToMOB. 1 Bubmuoreka ITOK
CocraB aTOMHBIX S7€p. https://m.edsoo.ru/
H3oTtomsl 00ada342

56 | CtpoeHue IEKTPOHHBIX | 1 bu6mioreka IIOK
000JI04EeK aTOMOB https://m.edsoo.ru/
3JIEMEHTOB 00adathc
[Tepuoanueckon
cuctemsl /1. W.

Meneneena

57- | XapakrepucTuka 2 bu6mioreka [TOK

58 | XuMHUeECKOro 3JeMeHTa https://m.edsoo.ru/
IO €ro MOJI0KEHHUIO B 00ada824
[Tepuoanueckon
cucteme /1. 1.

Meneneena

59 | 3nauenue 1 Bbubnuoreka IIOK
[Tepuogmyeckoro 3akoHa https://m.edsoo.ru/
IS pa3BUTHSL HAYKH U 00ada96e
npaktuku. /1. W.

MeneneeB — y4€HBIN,
nearor U rpakIaHuH

60 | DnexrpoorpunarensHoc | 1 Bu6mnuoreka [TOK
Th aTOMOB XMMHYECKHX https://m.edsoo.ru/
5JIEMEHTOB 00adaab8

61 HonHasg xuMu4deckas 1 bubmuoreka IIOK
CBSI3b https://m.edsoo.ru/

00adac34

62 | KoBanenTtHas nomspaas | 1 bu6miorexka ITOK
XHUMHYECKas CBA3b https://m.edsoo.ru/

00adaab8

63 | KoBanenrnas 1 Bubmuoreka IIOK
HenoJsApHas https://m.edsoo.ru/
XMMHYECKas CBS3b 0Oadaab9

64 | CteneHb OKUCICHUS 1 Bubnoreka ITOK

https://m.edsoo.ru/
00adae28

65- | OKucCIUTEIHLHO- 2 bubmoreka IIOK

66 | BocCTaHOBHUTEIIbHBIE https://m.edsoo.ru/
peakunu 00adb076

67 | OKucIuTEIn U 1 Bubmuoreka IIOK
BOCCTAHOBHUTEIN https://m.edsoo.ru/

00adb076

68 | KonrponbHas paboTa 1 Bubmnorexa ITOK
Ne4 o teme «Ctpoenue https://m.edsoo.ru/
aroma. XuMHYeCKast 00adb486
CBSI3b)»

OO011ee KoIU4YECTBO 68
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9 kjaacc

Ne Tema ypoka KosmmuecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero | Kourpoabn | IIpakTnyeck | M3y4YeHH nudposbie
ble padoThI ue padoTbl | o0pa3oBaTe/ibHbIe
pecypcsbl
1 [lepuonnueckuii 3akoH. | 1 Bubmumorexa [TOK
[Tepuonuueckas cucrema https://m.edsoo.ru/00
XAMHYECKHUX 3JIEMEHTOB adb59e
J. Y. MenngeneeBa
2 3aKOHOMEPHOCTH B 1 Bubnmnoreka [TOK
W3MEHEHUU CBOMCTB https://m.edso0.ru/00
XUMHUYECKHX 3JIEMEHTOB adb6h6
NEPBBIX TPEX MEPHOOB
3-4 | Knaccudukamus u 2 Bubnnoreka [TOK
HOMEHKJIaTypa https://m.eds00.ru/00
HEOPraHUYECKHX adb7e2
BEIIECTB
5 Buasr xumuaeckoi 1 Bubnnoreka ITOK
CBSI3U U THUIIBI https://m.edso0.ru/00
KPUCTAIUINYECKUX adbac6
peméETOK
6 KonTponbphas padora 1 1
Nel mo Teme
«IToBTOpEHUE N
yriiyOneHue 3HaHu|
OCHOBHBIX pa3/ieioB
Kypca 8 kjacca
7 Knaccudukarms 1 Bubmmorexa [TOK
XUMUYECKUX PeaKIuil https://m.edso0.ru/00
10 pa3IuYHbIM adbch0
pU3HaKam
8 [TonsiTre o ckopocTn 1 Bubmmorexa ITOK
XUMHYECKON peaKIn. https://m.edso0.ru/00
IToHsITHE O TOMOTEHHBIX adbe9a
U TETEPOTCHHBIX
peaxIusx
9 [Tousite o xumuueckom | 1 Bubmuoreka [IOK
paBHOBecUH. DAKTOPBI, https://m.edso0.ru/00
BJIHAIOIINE HA CKOPOCTh adc28c
XUMHUYECKOHN peakiuu u
MIOJIO)KEHHE
XUMHUYECKOTO
paBHOBECHS
10 | OKucIUTEIBHO- 1 Bbutnmoreka IIOK
BOCCTaHOBUTEIIbLHBIC https://m.edsoo.ru/00
peaxkunu adcade
11- | Teopus 2 Bbubnnoteka IIOK
12 | snexTponuTHYECKON https://m.edso0.ru/00
nuccoruanui. CUIbHEIE adcd68
U cj1a0ble AIEKTPOJIUTHI
13 | NoHHBIC ypaBHEHUS 1 bubnnoteka IIOK
peakiuit https://m.edso0.ru/00
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add448

14 XHUMHUYECKHUE CBONCTBA Bubmmoreka IJOK
KHCJIOT 1 OCHOBAHHI B https://m.edso0.ru/00
CBETe Ipe/iCTaBIeHul 00 addsd8
AIEKTPOIUTUUECKOIN
JIMCCOLIUAITIT

15 XUMHYECKHE CBOMCTBA bubmunoreka IIOK
COJICi1 B CBETE https://m.edso0.ru/00
npejicTaBjIeHuii 00 add8b2
ANEKTPOJIUTUYECKON
JIMCCOLIMAIIUU

16 [TonsiTue o rumponuse bubmmoteka IIOK
cosen https://m.edso0.ru/00

add9d4

17 0O00011eHuE 1 bubmunoreka IIOK
cucTeMaTU3alus 3HaHUH https://m.edso00.ru/00

addd12

18 | [IpakTtuueckas pabora bu6muorexka ITOK
Ne 1. «Pemenne https://m.edsoo.ru/00
3KCIEPUMEHTAIBHBIX addbfa
3a/1a9d»

19 | KonTpoabHas pabora bu6muorexka ITOK
Ne2 o Teme https://m.edsoo.ru/00
«ONEeKTPOIUTHYECKAS addecO
JTUCCOLIHAITHS.

XUMUYECKHE PEeaKIIH B
pacTBopax»

20 | Obmas xapakTepucTUKa bu6miorexka ITOK
rajgoreHoB. XMMHUYECKHE https://m.edso00.ru/00
CBOICTBa Ha IpUMEPE addfe2
xJjopa

21 | XnopoBomopor. bubnmoteka IIOK
ConsHast KHCIIOTA, https://m.edso0.ru/00
XMMHYECKUE CBONCTBA, adel04
MOJTyYeHUe, IPUMEHEHHE

22 | lIpaktuueckas pabora bubnmoteka IIOK
Ne 2 mo Teme https://m.edso0.ru/00
«IToy4yeHne consaHoi ade348
KHUCJIOTBI, U3y4EHUE €€
CBOWCTB»

23 | Boruucnenus mo Bubnmoreka ITOK
YpaBHEHUSAM https://m.edso00.ru/00
XUMHUYECKHUX PEAKIIHHA, ade488
€CJIM OJIMH U3 PearcHTOB
JIaH B U30BITKE

24 | O0mas xapakTepUCTHKA Bbubnnoteka IIOK
aneMeHTOB VIA-rpynmsl https://m.edso0.ru/00

ade64a

25 | AJOTpOITHBIE Bbubnnoteka IIOK

MOIU(GUKALIUN CEPHIL.
Haxoxnenue cepsl u €
COEIMHEHUH B IPUPOJIE.
XUMHYeCKHe CBOMCTBA

https://m.edsoo.ru/00
ade64a
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cepsl

26 | CepoBomopon, CTpoeHueE, Bbubmmoreka IJOK
buznveckue u https://m.edso00.ru/00
XMMHYECKHE CBOMCTBA ade802

27 | Okcupsl cepel. CepHast bu6muioreka IIOK
KHCTI0Ta, GU3NYECKUC U https://m.edso00.ru/00
XUMUYECKHe CBOICTBA, adea28
MPUMEHCHUE

28 | XuMu4ecKkue peakiu, Bubnuoreka ITOK
JIC)KAIIHUE B OCHOBE https://m.edso0.ru/00
[IPOMBILIJIEHHOTO adec8a
croco0a nosy4eHus
CEPHOM KUCIIOTHI.

XuMHUYECKOE
3arpsi3HEHUE
OKPYKAKOLIEH CpeIbl
COCTMHCHUSIMU CEPBI

29 Brruucienue MaccoBoit bubmoreka IIOK
JI0JIA BBIXO/1A MIPOJYKTA https://m.edso0.ru/00
peakuuu adec8a

30 | Obmas xapakTepucTUKa bu6muorexka ITOK
3IIEMEHTOB V A-IpyIIIbl. https://m.edso0.ru/00
A30T, pacnpocTpaHeHue adeeab
B Tipupone, pusmueckue
1 XMMHUYECKHUE CBOHCTBA

31 AMMHuak, ero bubmmoreka IIOK
buznveckue u https://m.edso0.ru/00
XMMHUYECKUE CBONCTBA, adf004
MOJTyYeHUE U
MIPUMCHCHUE

32 | [Ipaktuyeckas pabora bubmmoteka IIOK
Ne 3 mo Teme https://m.edso0.ru/00
«ITonyueHne aMMHaKa, adf180
W3yYEHUE €T0 CBOMCTBY

33 | A3oTHas KHCIIOTa, €€ Bubmuoreka IIOK
buznyeckue u https://m.edsoo.ru/00
XMMHYECKHE CBOMCTBA adf306

34 Hcnons3oBanue bubmoreka IIOK
HUTPATOB U CoJIeH https://m.edso0.ru/00
aMMOHHUS B KQUECTBE adf518
MUHEPATEHBIX
yAOOpEHUH.

XUMHYECKOE
3arpsi3HeHue
OKPYKAIOIIEH CPeIbl
COCTMHEHUSIMU a30Ta

35 | ®ochop. Oxcun Bubmoreka [IOK
docdopa (V) u https://m.edso0.ru/00

adf68a

docdopHas kKuciora,
duznueckue u
XUMHYECKHE CBOIICTBA,
HOJy4YeHUe
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36 | Ucnmonbp3oBaHue Bubmuorexa ITOK
docdaroB B kKauecTBe https://m.edsoo.ru/00
MUHEPaTbHbIX adfc20
yaoOpeHui.
3arpsi3HeHUE IPUPOTHON
cpensl hocharamu

37 VYriepon, bubmunoreka IIOK
pacrnpocTpaHeHuE B https://m.edso0.ru/00
npupoje, pusndeckue u adfd9c
XWMHYECKHE CBOMCTBA

38 | Okcuapl yrieposa, ux bu6mioreka IIOK
busnyeckue u https://m.edsoo.ru/00
XUMHYECKHE CBOMCTBA. adfebe
DKOJIOTHYECKUE
poOJIeMBbl, CBS3aHHBIE C
okcusioM yriepoza (IV)

39 VYroapHast KUCiIoTa U eé bubmuoreka IIOK
conu https://m.edso0.ru/00

ae006¢

40 | IlpakTuyeckas padbora bu6muorexka ITOK
Ne 4 o Teme https://m.edsoo.ru/00
"TlonyueHue ae027e
VIJIEKHUCIIOTO Ta3a.

KauectBennas peaxius
Ha KapOoHaT-uOH"

41 | IlepBoHauanabHbIE bubmorexa IIOK
ITOHATHS 00 https://m.edsoo.ru/00
OpraHMYeCcKUX ae054e
BEIIECTBAaX KaK O
COEIMHEHUSIX yIliepoa

42 | Kpemnuii u ero Bubmnoreka ITOK
COEIMHCHUS https://m.edso0.ru/00

ae080a

43 | IlpakTnueckas pabora Bubmnorexa ITOK
Ne 5. Pemenne https://m.edso0.ru/00
SKCIIEPUMEHTAIBHBIX ae0bf2
3aJ1aq 1o TeMe
«Baxuenmue
HEMETAJLIBI U UX
COCTUHEHUS

44 | KontpomnpHas pabora bubnmoteka IIOK
Ne3 mo Teme https://m.edso0.ru/00
«Baxueiinme aeel8
HEMETAIIJIBI U X
COCJTMHEHUS)

45 | OOmas XxapaKTepucTUKa Bubmmorexa IJOK
XUMHYSCKHUX DJICMEHTOB https://m.edso0.ru/00
— METaJLIOB. ael03e
Meranueckas CBsI3b U
MeTaJTUIeCcKast
KpUCTAJLTHICCKAs

pewmérka. uznueckue
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CBOICTBa METAJIOB

46 XUMHYCCKHE CBOMCTBA bubmmoreka IIOK
METaJIJIOB. https://m.edsoo.ru/00
DIeKTPOXHUMUYECKHIA aell56
PAIl HAPSHKCHU N
METaJIJIOB

47 | O6mue cnocoObl Bubnuoreka ITOK
NOJIyYEHUS] METAJIJIOB. https://m.edso0.ru/00
CnunaBbl. Berauciaenus ael156
10 YPaBHCHUSIM
XUMUYECKHUX PEaKIIui,
€CJIM OJIUH U3 PearcHTOB
COJICPYKHUT MPUMECH

48 | IlonsiTHe O KOPPO3UH Bubmmorexa ITOK
METaJJIOB https://m.edso0.ru/00

ael278

49 | llleno4yHbie METAJLIbI bubmorexa IIOK
https://m.edso0.ru/00
ael4h2

50 OKCHUBI U TUAPOKCHIBI bubmnoreka IIOK
HaTpus U Kalus https://m.edso0.ru/00

ael4b2

51 | lllenoyHo3eMenbHBIC Bubnmoreka ITOK
METaJIIbl — KAJIbIUH 1 https://m.edsoo.ru/00
Maraum ael5e8

52 Baxneiimme bubmmoreka IIOK
COEMUHEHUS KAIbIUA https://m.edso0.ru/00

ael15e8

53 O06o0061IEHNE U
CHCTEMAaTH3alMs 3HAHUH

54 | J)K&cTKkocTh BOABI U Bubnmoreka ITOK
CHOCOOBI €€ YCTpaHEHHUS https://m.eds00.ru/00

2e1886

55 | [Ipaktuueckas pabora Bubmnorexa ITOK
Ne 6 mo Teme https://m.edso0.ru/00
"YKEcTKOCTh BOMBI U aelaed
MeTozbl € ycTpaHeHus"

56 | AmroMuHHI Bubnmoreka ITOK
https://m.edso00.ru/00
aelc64

57 | AmdoTtepHbIe CBOMCTBA bubmoreka [IOK
OKCHJIa U TUJIPOKCHIA https://m.edso0.ru/00

aelc64

58 | XKeneso Bubmuoreka IIOK
https://m.edso0.ru/00
ae1d86

59 OKcuapl, THIPOKCUABI U bubmoreka IIOK
conu xenesa (1) u https://m.edsoo.ru/00
xenesa (I111) ae35e6

60 | O0CoGmeHue 1 Bubmuoreka [IOK
cucTeMaTHu3alnus 3HaHuu https://m.edsoo.ru/

61 | [Ipakruueckas pabora bubnnoteka IIOK
Ne 7. Pemenne https://m.edso0.ru/00

ae3de8

OKCIICPUMECHTAJIbHBIX



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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

3a/1a4 110 TeMe
«Bakneiue MeTallIbl
1 UX COCAUHCHHS
62- | Boruucienwus mo 2 bubmmoteka IIOK
63 | ypaBHEHMIM https://m.edsoo.ru/00
XUMHUYECKUX PEaKIUH, ael750
€CJIU OJTMH U3 PEarcHTOB
JIaH B U30BITKE HIIH
COJICPYKHUT MPUMECH.
Brrunciaenus maccoBoit
JIOJIA BBIXOJIa MPOTYKTa
peakuuu
64 | OGobOmIcHNE U 1 Bubnuoreka ITOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/
65 | KonTponpHas pabora 1 bu6mioreka ITOK
Ne4 o Teme https://m.edsoo.ru/
«Baknenmuye MeTaJlIbl
U UX COCAUHECHMS
66 | BemecTtBa u marepuansr | 1 bu6muoreka ITOK
B IIOBCEIHEBHOM KH3HU https://m.edsoo.ru/00
YeJI0BeKa ae3f50
67 XuMHYECKOe 1 bubmoreka IIOK
3arps3HEHUE https://m.edso0.ru/00
OKPYKAIOLIEH CpejIbl ae4270
68 | Ponb xumum B pemenun | 1 bu6muorexka ITOK
IKOJIOTUYECKHX podIIeM https://m.edso0.ru/00
ae4270
O0111€ee KOJTUYECTBO 68
4acoB 10 MporpaMmme

YYEBHO-METOJNMYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MMPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

» Xumus, 8 knacc/ ['abpuensn O.C., Octpoymos W.I"., CnagkoB C.A., AKImoHepHOE 001IECTBO
«M3narensctBO «IIpocBenienue»
* Xumus, 9 knacc/ ['abpuensn O.C., Octpoymos I.I"., CinagkoB C.A., AKIimoHepHO€E 00111eCTBO
«M3narensctBO «IIpocBenienue»

METO/IUYECKHUE MATEPUAJIBI J1J151 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-YPOBEHb.-
Peanusanug-tpedosannii-OI'OC-ocHOBHOr0-00111er0-00pa3oBanus.-MeTogn4ecKoe-
nocooune-wist-yuureias.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/

AR A



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/
https://m.edsoo.ru/
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
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

		2024-09-11T11:59:05+0700
	место подписания
	Лехтина Лариса Петровна
	Я являюсь автором этого документа




