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[losicHuTEeNnbHAA 3alIMCKa

[IporpammMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIEHA HA OCHOBE
TpeOOBaHUH K pe3ylIbTaTaM OCBOSHHI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIET0O
obpazoBanusi, mpexacraBieHHbIx B ®I'OC OO0, a Takke Ha ocHOBE (demepanbHOW padoueit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICMIIMU MPENoJiaBaHus yueOHOro mpeamera «XuMus» B
oOpa3oBareibHbIX opranu3anusx Poccutickoir @enepanu.

[IporpaMmma 1o XwMHH JAa€T MPEACTAaBICHHE O IENAX, OOIIed cTpareruu OOyYeHUs,
BOCIIUTAHUS U Pa3BUTUS OOy4alOIIMXCA CpPEACTBAMH Y4eOHOro NpeaMeTa, YyCTaHaBIUBAET
o0s3aTeNnbHOE MPEIMETHOE COJIep)KaHue, NMpeaycMaTpUBaeT paclipelelieHHue ero Mo KiaccaM u
CTPYKTYPUPOBAHHUE 10 pa3feaM U TeMaM IPOrpaMMbl 110 XMMUH, ONPEACIIAeT KOJIUYECTBEHHBIE U
KAUECTBCHHBIC XAPAKTEPUCTUKU COJEPKAHUSA, PEKOMEHIYEMYIO IIOCIENOBATEIbHOCTh H3y4YEHUs
XUMHUHM C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4yeOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YYaroIIUXcs, ONpeAesieT BO3MOKHOCTH MpeaMeTa sl pean3alun
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTElbHOM NPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TAKKe TPEOOBAaHUII K pe3yabTaTaM 00y4eHHS XMMHUU Ha YPOBHE
Hened HM3y4eHMsl MpeAMeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEJIbHOM JAESTEIBbHOCTU
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XMMHU CIY)KHT OCHOBOHM 11 (OPMHUPOBAHUS MHPOBO33PEHHS OOYYaIOIIErocs, €ro
IPEJICTAaBICHUH O MaTepHalIbHOM €IUHCTBE MHUPA, BAKHYIO POJb UIPAIOT (POpMUPYEMbIE XUMUEH
IIPEJICTABICHUS] O B3aUMOIIPEBPALICHUSIX HEPIMU U 00 HBOJIIOLIMU BEIIECTB B MPUPOAE, O IMYTAX
pelieHuss TI00albHBIX MpoOJeM  YCTOMYMBOrO  pa3BUTHUA  YEJIOBEYECTBA —  CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET peaji3alliii BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, € o01Iei u (yHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (pOpMUpPOBaHHE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH OOyuarommxcs,
HABBIKOB UX CAMOCTOSATEIbHON yUEOHOM 1eATENbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATENbCKUX
YMEHMH, HeOOXOIUMBIX KaK B IOBCEHEBHOMN )KM3HH, TaK U B IPO(HECCUOHATILHON JeSITEIbHOCTH;

3HAKOMHT CO CTIeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsI/Ia
Ha €IWHCTBO TMPHUPOABI M 4YENOBEKa, SBISETCS OTBETCTBEHHBIM J3TaloM B (OpMHpPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

croco0cTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOrMUYECKOe 00pa3oBaHue 00yUYaroIHuXCsl.

JlanHble HampaBlieHUsT B OOYYEHUM XHMHUHU OOECIEUMBAIOTCS CHEHU(UKON COIepKaHUs
y4eOHOro mpenMeTa, KOTOPBIM SBISETCS MEeJarornyecku aJanTUPOBaHHBIM OTpaKeHHEM 0a30BOM
HAayKU XMMUHU Ha ONPEAEIEHHOM dTare €€ pa3BUTHUSA.

Kypc xumuuM Ha ypoBHE OCHOBHOIO 0O0IIero oOpa30BaHUS OPUEHTHPOBAH HA OCBOEHHE
00y4JalOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSITUH XUMHH, OCHOB HEOPTaHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa colepkaHusi MNpOrpamMMbl MO XUMHUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
nozaxoja k e€ uzyuenuto. CopeprxaHue CKIaJbIBA€TCs U3 CHCTEMbI IOHATUN O XMMHUYECKOM DJIEMEHTE
U BEIIECTBE M CHUCTEMBbl MOHATUI O XUMHYeckod peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbl IO MPUHIHUITY IOCIEAOBATEIIBHOIO Pa3BUTHS 3HAHWHA HAa OCHOBE TEOPETHYECKHMX
IIPEICTABJICHUI pa3HOrO YPOBHS:

— @TOMHO-MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckre 3HaHHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMMOCIIECIOBATEILHO OT OJHOTO YPOBHSI K JAPYTrOMY, BBITOTHSISA
GYHKIIMM OOBSICHEHUS W MPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TIOJTyYSHUS H3y4aeMbIX BEILECTB.

OcBoeHHe MOPOrpaMMbl [0 XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO NPEICTABICHUS O
XUMHUYECKON COCTABIISIONICH HAyYHOW KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOW HPUPOJIBL,
[IEHHOCTHOTO OTHOIIICHMSI K HAyYHOMY 3HAHHMIO MU METOJIaM MO3HaHUs B Hayke. M3ydeHue xumuun
MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YUYEHHBIX yueOHBIX MpeaMeToB: «OKpYKaroIuii
Mup», «bruonorus. 5—7 knaccel» U «dusuka. 7 KIaccy.

[Tpu m3ydyeHUn XUMUM TPOUCXOAUT (HOPMUPOBAHME 3HAHMIA OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON IE€ATEIbHOCTU YEJI0BEKA U KaK OJHOIO M3
KOMITOHCHTOB MUPOBOU KYJIbTYpPBI. 3a71a4a y4eOHOTro MpeIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMHUYECKHX 3HAHUW — Ba)KHEHIMX ()aKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX IOTOKECHHIH,
JOCTYIHBIX 0000IIeHNH MUPOBO33PEHUYECKOI0 XapaKkTepa, A3blka HAyKH, B TPUOOIIEHNN K HAYYHBIM
METOJIaM TIO3HAHUS TIPU N3YYCHUH BEIIECTB U XUMUYECKHUX PEaKkIuii, B GOPMUPOBAHUN U PA3BUTHUU
MO3HABATEJIbHBIX YMEHUM W MX TPUMEHEHWH B y4yeOHO-TIO3HABATEILHOM H  y4eOHO-
HCCJIEIOBATENILCKOM JEATEIbHOCTH, OCBOGHUU MPaBUJI OE30MacCHOTO OOpalleHHs ¢ BEIeCTBaMU B
MOBCEIHEBHOM JKHU3HH.

[lpy w3yyeHMH XMMUU Ha YPOBHE OCHOBHOTO 0OmIero oOpa30BaHUS Ba)XKHOE 3HAYCHHE
IPUOOPETHN TaKUe LIETH, KaK:

— (opmupoBaHME HHTEIVIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOM K CcaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO PELICHU, CTIOCOOHON aanTUPOBAThCA K OBICTPO
MEHSIOITUMCS YCIIOBHSIM YKU3HU;

— HaIpaBJICHHOCTb OOyuY€HHsT Ha CHCTEMAaTHYECKOEe NpHUOOIIeHHEe O0O0ydaroImuxcs K
CaMOCTOSITENIbHOM MO3HABATEILHOM JNESTEIbHOCTH, HAYYHBIM METO/IaM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— oOecrieueHHe YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHHUIO OOYYArOIIUMUCS OIbITa
pa3HOOOpPa3HOM NEeATeTbHOCTH, TO3HAHHWS U CaMOTIO3HAHUs, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— (opmupoBanue o0meld (QpyHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO MUPA, UCIIONIB3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIC TTPH U3yYSHUU XUMUH, IPUMEHSTh UX MPU PEIICHUH MTPOOJIEM B MIOBCEAHEBHOW KU3HU
U TPYAOBOM NI€ATENbHOCTH;

— (opmupoBanue y 0o0OydYarOmUXCs TYMAaHUCTHYECKUX OTHOIIECHWI, TOHMUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUN I BBIPAOOTKH HKOJIOTHYECKH IEJIeCOO0Pa3HOr0 TOBEICHUS B OBITY H
TPYIOBOM JESITEIHPHOCTU B LIEJISAX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIBI,

— pa3BUTHE MOTUBAIUHU K O0yUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIII0 ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIs U
HaIPaBJICHHOCTH JabHEUIIEro 00ydeHUsI.

OO0miee yncI0 YacoB, OTBENEHHBIX JIJII M3YYCHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiuseT 136 gacoB: B 8 kimacce — 68 dacoB (2 waca B Heneno), B 9 knacce — 68
qacoB (2 yaca B HEZIEII0).



Coneprxanue 00yueHus

8 kiacc

IlepBoHauya/bHbIe XMMHYECKHE TOHATUSA

[Ipeamet xumun. Posib XuMuu B )KU3HU Ye0BEKa. XUMHS B CUCTEME HayK. Tena U BellecTBa.
®du3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BewecTs. [IoHaTHe 0 MeTofax no3HaHus B
xuMud. Yucteie BenecTBa U cmecu. CrocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUECKHE 3JIeMEHThI. CUMBOJIBI XUMUUECKUX 3J1eMEHTOB. [IpocTbie u
CJIO’KHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrasa BelecTB. OTHOcHUTEIbHAS aTOMHas Macca. OTHOcHTENbHASI MOJIEKYJIIpHas Macca. MaccoBas
J10J151 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHHUU.

KonuuectBo BemectBa. Monb. Monsipaass macca. B3anMocBsI3p KoaudecTBa, Macchl M 4ncia
CTPYKTYPHBIX €MHHUII BeulecTBa. Pacu€Tol mo hopMmynaM XMMHUYECKHX COCTUHEHHI.

O®uznyeckue U XMMHUYECKUE SBJICHUS. XUMHUYEcKass peakuus U e€ MpU3HAKU. 3aKoH
COXpaHEHMsI MacChl BEIIECTB. XHMMHYECKHe ypaBHeHHsA. Kiaccupukamuss XMMHYECKHX pPeaKIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

XUMHYECKHH IKCTIEPUMEHT:

3HAKOMCTBO C XMUMHYECKOW TIOCY/AOH, MpaBWiIaMu pabOTHl B J1a0OpaToOpud MU TNpHEMaAMHU
oOpaieHust ¢ JIabopaTOPHBIM OOOPYIOBAaHUEM, HW3YUYCHHE M OINUCaHUE (PU3MYECKHX CBOWCTB
00pa3110B HEOPraHMYECKUX BEIECTB, HaOMoneHne Gusnueckux (IJIaBICHHE BOCKa, TasHHUE JbJa,
pacTupaHue caxapa B CTYIIKe, KUIICHHE M KOHJEHCAIMs BOJABI) M XUMHUYECKUX (FOpEHHE CBEYH,
IIPOKAJIMBaHUE MEAHON IPOBOJIOKH, B3aUMOJECHCTBUE MeJla ¢ KMCIOTOM) SIBJICHUN, HAOJI0IeHUE U
ONMCAHNE MPU3HAKOB IPOTEKAaHUs XMMHYECKHX PEaKIHUil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEpHON KHUCJIOTHI C XJOpHAOM Oapusi, pasznoxenue ruapokcuaa menu () mpu nHarpeBanum,
B3auMoJIeiicTBHE xene3a ¢ pactBopoM conu Menu (11), n3ydenne cnoco6oB pazzeneHus: cMeceii: ¢
MOMOIIbI0 MarHuTa, (UJIbTPOBAHHE, BbIIAPUBAHUE, TUCTWLIALMSA, Xpomarorpadus, MpoBeleHUE
OUMCTKM TIOBAapEHHOM CoOJu, HaONIOJICHWE M ONHUCaHWE pEe3yJbTaTOB IPOBEJIEHUS OIIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPAHEHUs MacChl, CO3JJaHUe MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — sineMEHT M HpOCTOE BEIIECTBO.
Haxoxnaenue kuciopoaa B mpupoje, pU3NYECKUe M XUMUYECKHE CBOMCTBA (peaklUu TOpEeHHs).
Oxcupnpl. Ilpumenenune xkuciopoga. CrnocoObl MOMy4YeHHs KHUCIOpoJa B JlabopaTopuul U
npoMblIIIeHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — auloTponHas Moaudukanus
KHCIIOpOJa.

TeroBoil 3¢p(deKT XUMHUECKOH peakluuu, TEPMOXUMHUYECKHE YpaBHEHHUS, DJK30- U
SHAOTEPMUYECKUE peakuuu. TOMIMBO: yroib W MeTaH. 3arps3HEHUE BO3]yXa, YCHIJIEHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bopnopon — anemeHT 1 nnpoctoe BeriecTBo. HaxoxxaeHue Boiopoia B Ipupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oayyeHusl. KucioTel u comnu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelieHHble u
HEHACBILIEHHBIE pacTBOPHI. PacTBOpUMOCTSH BeliecTB B Boae. MaccoBast 10J1s BELIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpoB B MpUPOAE M B KU3HHU YEJIOBEKA.
KpyroBopot Bozb! B ipupo/ie. 3arps3HeHne NPUPOAHbIX BoA. OXpaHa U OYMCTKA PUPOIAHBIX BOJI.



Knaccugukanus Heopranmdeckux coenuHeHuid. Okxcunsl. Kiaccuduxanms oKcHIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHbIE, aM(poTepHble) U HecoseoOpasytomue. Homenknarypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanus ocHOBaHUM: MIENOYM W HEPACTBOPHUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @u3M4eCKHE M XHUMHYECKHE CBOMCTBAa OCHOBaHWi. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucior. Ousznyeckue U XUMHUYECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Counu. Homenkmnatypa coseit. @u3nueckue 1 XMuMHUUECKHe CBOMCTBA coJie. [Tonyuenue conei.

['eneTnyeckast CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpEACNICHUE COACpXKaHHs KHUCIOpOAa B BO3IyXe, MOIy4YeHHE, COOMpaHUe,
pacro3HaBaHME€ W H3yY€HUE CBOWMCTB KHCIOpOJa, HAOJIOJEHHE B3aUMOJCIHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3SHHUKHOBEHMS M MPEKpAILCHUs] TOpeHHs (Moxapa), 03HAKOMIIEHHE C
o0pa3iaMu OKCHIOB U OMHMCAaHUE UX CBOMCTB, IMOJIydeHHE, COOMpaHue, PaCliO3HABAHNE U U3YYCHUE
CBOMCTB BOjiopoJia (rOpeHHE), B3auMoJeHcTBHE Bojgopona ¢ okcugoMm Memu (l1) (Bo3MoxkHO
UCIIONIb30BaHUE BUJIEOMATEPHANIOB), HaONIOJEHHE O0O0pa3lloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEJOBaHUE OCOOEHHOCTEW  pacTBOPEHMsS BEIIECTB C  Pa3IU4YHOM  PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM [JOJIEW pAacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMU (HATpUEM M KajibleM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE O00Opa3l0B HEOPraHMYECKHX BEIIECTB pPa3jIMYHBIX KJIACCOB,
HaOJII0/IEHUE M3MEHEHHUs] OKPAacKM HHIMKAaTOPOB B PacTBOpax KUCJIOT M IIEJIoYel, U3ydyeHue
B3aumoieiicTBust okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METa/NIaMU, PEaKIIUi
HEWUTpalu3aluu, OJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METajlla IPyTUM U3
pacTBOpa COJIM, PpELICHHUE OHKCIEPUMEHTAJbHBIX 3a1ady 1o Teme «BaxHelue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3akon u Ilepuoamuyeckasi cucrema xumMudeckux 3iemenros /. H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBble MOMBITKY KIACCU(UKAIIMU XUMHUUYECKHX DJIEMEHTOB. [IoHATHE O rpymnmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC W IICJIOYHO3EMEIbHBIE METAJIbI, TAJIOTeHBI, HUHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUIBI i TUAPOKCUIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucremMa xuMuueckux 3seMeHToB /. 1. Menaeneesa.
Kopotkonepuognass wu npnuHHomepuonHas Gopmbl [lepuonnueckold CHUCTEMBI XHMHYECKHUX
anemeHToB [[. 1. MenneneeBa. Ilepnoael n rpynnel. @U3NYECKUN CMBICI MOPSIKOBOIO HOMEDA,
HOMEPOB NepUoa U TPyIIbl FJIE€MEHTA.

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3otonbl. DnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
0005109eK aTOMOB TIepBbIX 20 XUMHUUYECKHX 3T1eMeHTOB [leproanyeckoit cuctemsl /. . Mennaeneena.
XapakTeprucThKa XHUMHYECKOr0 3JIEMEHTA MO ero nosnoxeHuto B Ilepmoanueckoit cucreme /1. 1.
Meneneesa.

3aKOHOMEPHOCTU WM3MEHEHUs paJuyca aTOMOB XUMHUYECKHX 3JE€MEHTOB, METAINIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenne [lepuognyeckoro 3akoHa u [lepruoanueckoi CUCTEMbl XUMUYECKUX JIIEMEHTOB JIJIst
pa3BUTHUA HayKu U npakTuku. [. Y. MenneneeB — yd€HbIN U TpaXkIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (moJisipHast U HEMOJIAPHAs ) CBSI3b. DIEKTPOOTPULIATEIBHOCTD
XUMHUYECKHUX AJIeMEHTOB. VIOHHas CBS3b.



Crenenb okucieHus. OKUCTUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl okucienus u
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

XUMHYECKHH IKCTIEPUMEHT:

u3y4eHue oOpa3oB BEIECTB METAJUIOB M HEMETAJIOB, B3aUMO/ICHCTBUE THIPOKCH 1A IIMHKA C
pacTBOpamMH KHUCJIOT U LIEN0YEN, IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKLuil (TOpEHUE, pEaKuu pa3I0KEHUs1, COSUHEHMUS).

MesxknpeaMeTHbIe CBS3H

Peanuzanus MeXIIpeAMETHBIX CBSI3€U IPU U3YUEHUU XMMUU B 8 KJIaCCE OCYILIECTBIIETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSTHH, TaK W TOHATUN, SBISIOIIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE NOHATHUS: HAYYHBIH (aKkT, TMUIOTE3a, TEOPHUs, 3aKOH, aHAJIM3,
CUHTE3, Kiaccuukanus, MNepUOJUYHOCTh, HAOJIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®usuka: Martepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIbI,
pPaZMOaKTHUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUI 3apsjl, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, PU3nUecKe BEINYUHbI, €IMHUIIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/IBL,
Connue.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOTIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 Knacc

BemecTBo M XMMHYeCKas peaKkuust

[lepnonnueckuii 3akoH. [lepnonnueckas cucrema xumuueckux snemeHToB J1. . Menneneesa.
Crtpoenue aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMUYECKUX AJIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kalus, KaJblUs U UX COCIUHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM D3JIEMEHTOB B
[lepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemIecTBA: BHJBl XMMHYECKOM CBSI3M. THIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILLIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKY U BU/Ia XUMUUECKOHN CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHMX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCSAUIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHMYECKUX COEIMHEHMI, TeHEeTUUeCKas CBSI3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XUMHUYECKUX peakIUil MO pa3iNyHbIM IMpHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEaKLMU BEILIECTB, [0 TEIUIOBOMY 3(PQEKTy, 10 U3MEHEHUIO CTETIEHENH OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH, 10 YYACTHIO KaTaau3aTopa). DK30- U SHIO0TEPMHUYECKHE
peaklu, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopocTH XuMHuYecKoil peakuuu. IloHsTne 00 00paTUMBIX U HEOOPATHMBIX
XUMUYECKHUX peakiusax. [IoHsATHe 0 TOMOTEHHBIX U TeTepOreHHbIX peakuusx. [loHsTue o katanuse.
[lonsiTe 0 XUMHUYECKOM paBHOBECUU. DaKTOPHI, BIUSIIOUIME HA CKOPOCTh XMMHUYECKON peakiuu U
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIUH, JJIEKTPOHHBIH OalaHC  OKHCIUTENIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPONUTUUECKOW TUCCOLUALMU. DIEKTPOJIMUTHI U HEINEKTPOJIuThl. KaTHOHBI,
AQHUOHBI. MeXaHU3M JTUCCOLMAIlMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYeCcKoi cBsi3u. CTeneHb
nuccouranuu. CUbHbIE U ca0ble 3JIeKTPOIHUTHI.



Peakumu noHHOrO OOMEHa. YCJOBUS NPOTEKAHUS PEAaKUMH MOHHOTO OOMEHa, IMOJIHBIE U
COKpalllEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBONCTBa KHCIOT, OCHOBaHMM M coJIell B CBETE
npecTaBiIeHuit 00 AIIEKTPOIUTUYECKOM tucconuanuu. KauecTBeHHble peakiuu Ha HOHBI. [loHsTHE
0 TMJIPOJIU3E COJICH.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJIEHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U anMasa), CJI0XKHBIX BELIECTB (XJI0pHIa HaTpUs), UCCIIEJOBAHUE
3aBUCUMOCTH CKOPOCTH XUMUYECKOH peaKLMu OT BO3JIEHCTBUS pa3InYHbIX (PaKTOPOB, HCCIEIOBAHNE
3JIEKTPOIIPOBOIHOCTH PAcCTBOPOB BEILECTB, Ipolecca AUCCOLMAIMM KHUCIOT, HIeJIo4Yed U colied
(BO3MOYKHO HCII0JIb30BaHUE BUAE0 MATEPUAJIOB ), IPOBEIEHUE ONBITOB, WITIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS PeaKIMii MOHHOTO 0OMeHa (00pa30BaHME 0CajIKa, BBIJCIICHUE ra3a, 00pa30BaHUE BOJIBI),
OIBITOB, WJUIIOCTPUPYIOIIUX IMPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (ropeHue,
pEeaKUMU Ppa3JIOKEHUs, COCIUHEHHs), PACIHO3HABAHWE HEOPIaHWYECKHUX BEIIECTB C IOMOIIbIO
KauEeCTBEHHBIX PEaKLIUi HA MOHBI, PEILICHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO6was xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHMS aTOMOB, XapaKTEPHbIE CTEIICHU
okucneHus. CtpoeHne M (U3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB — TaJOreHOB. XHMUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aUMOJECHCTBUE C MeTalllaMd, HEMETallaMH, ILIEI0YaMH).
XmopoBogopoa. ConsiHasi KMCIOTAa, XUMHUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OpraHU3M uelloBeka. BaxHelne XJIOpUAbI MU UX HaXOXICHHUE B
pUpoJe.

OO6mass xapakrtepuctuka 3ieMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHne W (pU3MUECKHEe CBOMCTBA IMPOCTBHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOU(BUKAIIMM KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3nUecKue 1 XMMUdeckue cBoiictBa. OKCUIBI Cephbl KaK MPEICTaBUTENN
KHACIOTHBIX OKcHIoB. CepHas KuHCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOWcTBa (00mIme Kak
IpeJICTaBUTENs Kilacca KHCIOT U creuuduyeckue). XUMUUYECKHE PEaKIUH, JIeKallie B OCHOBE
IPOMBIIIJICHHOTO clloco0a MoTydeHus: cepHoil kucnotel. Ilpumenenue cepHoil kucinotsl. Conn
CepHOM KHUCIIOThI, KaUeCTBEHHAs peaklus Ha cyiabdaT-uoH. HaxoxxaeHue cepbl U e€ coeiMHEHUH B
npupoie. XUMUUYECKOE 3arpsi3HEHUE OKPYKaIOLIEeH cpe/ibl COeTMHEHUSIMHU Cephl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 IIPEI0TBPAICHUSI.

OOmast  xapaktepuctuka 351eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacpocTpaHeHHe B pUpoJe, pru3nyeckre U XUMHUYECKHe
cBoiictBa. Kpyrosopor a3zora B mpupoae. AMMHak, ero (pusmueckue M XHMUYECKUE CBOMCTBA,
nojiyueHue u npuMeHeHure. Coau aMMOHUS, UX QU3NUECKHE U XUMUUYECKHE CBOMCTBA, TPUMEHEHHUE.
KadecTBeHHass peakiust Ha HOHBI aMMOHMs. A30THas KHUCJIOTa, €€ MOJydeHue, (U3UYecKue H
XUMHUYECKHE CBoilcTBa (oOImMe Kak TMpeiCcTaBUTENsl Kiacca KHUCIOT M CHelU(pHUYECKHe).
Hcnonp30BaHne HUTPATOB U COJIE aMMOHHS B KaueCTBE MUHEPAIbHBIX yA00peHui. Xumuueckoe
3arpsi3HEHNE OKpY KaroLel cpebl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
MouBHI U BOJ0éMOB). Docdop, amnorpomnueie Moaudukanmu docdopa, GU3NUECKue U XUMUIECKUE
cpoiictBa. Oxcun dochopa (V) u dochopnas kucnora, uznyecKue U XUMHUECKHUE CBOWCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOpEHHIA.

O6mas xapakTtepuctuka 3jeMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHM OKUCICHUS. YTJIEepoJl, aIOTPONHbIE MOIU(UKAIMH, PAaCHpOCTPaHEHUE B
npupoze, pu3nuecKkue U XMMUYeckne cBoicTBa. Axcopbums. KpyroBopor yrieposna B mpupose.
Oxkcupael yriepoja, ux (pu3sMueckue M XUMHUYECKUE CBOMICTBA, EWCTBHUE HA KUBBIE OPraHU3MBbI,
NOJyYeHHe W MPUMEHEHHe. DKOJOrmdyeckue mpoliembl, CBsidaHHbIe ¢ okcuaom yraepona (IV),
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TUIIOTe3a T7100aJIbHOTO MOTEIJICHUS KIIMMaTa, apHUKOBBINA 3((eKT. YTopHas KUCIOTa U e€ COJH,
uX (U3MUECKUE U XMMUYECKHE CBOICTBA, MOJlyueHHE M NpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcrnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO034MCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUAX YIIIEpojaa
(MeraH, 3TaH, STWIEH, allETWJIEH, 3TaHOJI, IVIMLEPHUH, YKCyCHas KucioTa). [IpuposHble HICTOUHUKHI
YTJI€BOJOPOAOB (Yrojb, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHI MX NepepaboTku (OCH3MH), UX POJb B
ObITy U mpoMbllieHHOCTU. [loHATHE O OMOJIOTMYECKM Ba)KHBIX BEIIECTBAX: >KHUpax, OenKax,
yriaeBojax — M UX pPOJM B KU3HU 4YeloBeKa. MarepuaabHOE €IUHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MOy4deHHe U npuMeHeHne. CoeMHEeHUs
KpeMHusl B mpupoje. O6mue npeacrasiaeHus o6 okcuue kpeMmuus (1V) m KpeMHUEBOW KHCIIOTE.
Cunukatel, UX HUCHOJIB30BaHHWE B OBITY, B MPOMBIIICHHOCTH. BakHeline cTpouTenbHbIE
MaTepHaibl: KepaMUKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr Ge3omacHOro
UCTIOJIB30BAaHUS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

XUMHYECKHH IKCTIEPUMEHT:

u3ydeHue 00paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUI-HOHBI M HAOIIOJCHHWE NPU3HAKOB HMX TNPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKHe W XMMHUYECKHE CBOWMCTBA TaJOTCHOB M MX COCIMHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BHUJEOMATEPHUAIOB), O3HAKOMJICHHE C oOpaslaMu XJIOpUIOB (TaJIOT€HUOB),
O3HAKOMJICHHE ¢ o0OpasmamMu ceppl H €€ COeOUHEHUSMU (BO3MOXKHO HCIOJB30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOACHUE  Tpolecca  OOyrIMBaHUs ~ caxapa  MOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOThI, M3YYEHHE XMUMHUYECKHX CBOMICTB pa30aBiICHHON CEpHOMN
KHUCTIOTHI, MPOBEICHUE KAueCTBEHHOW pEaKIMH Ha cynb(paT-MOH M HaONI0JIeHHWE MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a3oTa, ¢gocdopa U HX coeAMHEHUN
(BO3MOKHO HCIOJIB30BAaHUE BUICOMATEPHUAIOB), oOpa3laMu a30THBIX M (ochOpHBIX ymoOpeHui,
NoJlyueHue, coorpanue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHaKa, IPOBEACHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U GochaT-uOH U U3ydeHUe PU3HAKOB UX MPOTEKaHMs, B3aUMOIeHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MeJbI0 (BO3MOYKHO HCIOJb30BAHUE BUIEOMATEPHAIIOB),
U3Yy4YE€HHE MOJeNIell KpHUCTaNIMYeCKUX pPEIETOK anmasa, rpadura, QynnepeHa, 03HaKOMJIIEHHE C
IIPOLECCOM  aJCOPOLMU PAaCTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YITIEM M yCTPOWCTBOM
IPOTHBOra3a, MOJy4YeHUE, COOMpaHUe, PAaCHO3HABAHWE M H3YyUeHHE CBOMCTB YIJIEKUCIIOTO rasa,
NPOBE/IEHUE KAUeCTBEHHBIX peakIMii Ha KapOOHAT M CHIIMKAT-UOHBl U H3YyYEHHUE MPU3HAKOB HX
NPOTEKaHHs, O3HAKOMJICHHE C MPOAYKUMEH CHUJIMKATHOW IPOMBIIUIEHHOCTH, pELICHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHel e HeMeTaIbl M UX COSTNHEHHS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU MX TOJI0XKEHUS B
[Tepuonnueckoii cucreme xumuieckux anemeHToB Jl. V1. MenaeneeBa u crpoenns atomoB. CTpoeHwHe
MeTalioB.  Meramnueckas — CBA3b M METaJUIMUECKas  KpUCTaJUIMYecKas  peléTka.
DNEKTPOXUMHUECKUH psijl HANPsOKEHUH MeTaioB. OU3HUEcCKUe U XMMUYECKHE CBOMCTBA METAJLIOB.
OO6ume crnocoObl moixydeHus: MetamioB. [loHSATHE O KOPpO3MHM METAJIOB, OCHOBHBIE CIOCOOBI
3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTalb, YyT'yH, JIOPAIIOMUHNN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH.

[lenounslie MeTauIbL: IOJ0XKeHKE B [lepronndeckoit cucremMe XUMU4eckux 3nemMenTos J1. U.
MenieneeBa, CTpOEHHE UX aTOMOB, HAXOXA€HUE B pupojae. PU3ndecKkue U XMMUYECKHe CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCHIBI U THAPOKCUIBI HATPUsS U Kanus. [I[puMeHeHne mieIoYHbIX
METAJJIOB M UX COCTUHEHHUH.



[IlenoyHO3eMENBHBIE METAIBI MATHUM U KaJIbLWM: MoJoxeHue B [leproanueckoil cucreme
xuMmuueckux sneMeHtoB J[. M. MenneneeBa, CTpo€HHME HX aTOMOB, HAXO0XXJICHUE B IPUPOJE.
®dusndecKue 1 XMMUYECKHE CBOMCTBA MarHus 1 Kablus. BakHelmme coeTnHeHns Kalblus (OKCHI,
TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepuoguueckoid cucreMe xumudeckux saemeHTto J[. .
MenieneeBa, cTpoeHUE aroMa, HaxoxiaeHue B mpupoje. dusmyeckue M XMMHUUYECKHE CBOMCTBA
amroMUHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Keneszo: nonoxxenue B [lepuoauueckoit cucreme xumuyeckux snemeHToB 1. 1. Menneneena,
CTpOEHHE aTOMa, HaXOXKJeHHUE B nipupoae. Pu3ndyeckre U XMMUYECKHUE CBOMCTBA kele3a. OKCUIIbL,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MoOTyUYEHUE.

XUMHYECKHH IKCIIEPUMEHT:

03HAaKOMJICHHE ¢ 00pa3liaMi METaUIOB U CIUIABOB, MX (PU3UYECKUMHU CBOMCTBAMH, U3YUCHUE
PE3yIbTATOB KOPPO3UHM METa/UIOB (BO3MOXKHO HCIIOJIB30BAaHHE BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/IA KaJIbIUs U HATPUSI C BOJIOM (BO3ZMOXHO MCITOJIb30BAaHUE BUIEOMATEPUATIOB),
MCCJICIOBAHUE CBOMCTB KECTKOM BOJBI, IpOIIECCa TOPEHMs JKelie3a B KUCIOpOoAe (BO3MOXKHO
HCITOJIb30BAaHHUE BHJICOMATEPUAJIOB), MPU3HAKOB INMPOTCKAHUS KAYSCTBEHHBIX PEaKIMil Ha HOHBI:
MarHus, KaibIus, alFOMUHUS, IUHKA, xkene3a (1) u sxenesa (111), meau (1), HabmroneHue 1 onucanme
MIPOLIECCOB OKPAIIMBAHUA TIJIAMEHN MOHAMH HATPUs, KAl U KaJblus (BO3MOXKHO HCIIOIb30BAHNE
BUJICOMATEPHAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS W THIPOKCHJIA
LIUHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeHlne MeTaJlIbl U UX COSAUHEHUS.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HM dYeliOBeKa. be3zornacHoe uCnosib30BaHUE
BEIIICCTB U XUMHYCCKHUX peakiuii B ObITy. [1epBasi mOMOIIs TPH XUMUYECKUX 0XKOTaX M OTPABJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarouleil cpenbl (mpelnenbHas JOMyCTHMas KOHILIEHTPALUs
BemecTs, ganee — [1J1K). Poyib XxuMuu B perieHUH 3KOJIOTHIECKUX TPOOIIEM.

XUMHYECKHH IKCIIEPUMEHT:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MTOJTUMEPHBIE MATEPUAIBI).

Me:xnpeamernbie CBA3H

Peanu3zanus MeXIpeAMETHBIX CBSI3€U IPU U3YUEHUHU XMMUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHSATUH, SBISIONTUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE MOHATHS: Hay4HBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CUHTE3, Kiaccuukanus, TMepUOJUYHOCTh, HAONIOJIEHHE, OSKCIEPUMEHT, MOJAEIUPOBaHNUE,
WU3MEpPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(PPEKT, TEXHOTOTHS, MaTEPUAITHI.

®dusnka: MaTepusi, aroM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHUI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKHM 3apsi/l, IPOBOJIHUKH, TOIYIPOBOIHUKH, AUIJIEKTPUKH,
¢dboTORIEeMEHT, BEIIECTBO, Teno, O0O0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ta3, pacTBOp,
PacTBOPUMOCTb, KPUCTAIUTMYECKAs PEIIETKA, CTIIIaBbI, (PU3NIECKHE BETMYUHBI, €IUHUIIB NU3MEPECHMUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, IKOCHCTEMA, MHUHEpAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, runpochepa, MUHEPAIIbI, TOPHbIE MOPObI, TIOJE3HbIE UCKOMIAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

[TnanupyemMble pe3yabTaThl OCBOSHHUS MTPOTrPaMMBbI IO XMMHUHU Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus



JIn4HOCTHBIC PE3YJIbTAThI

JInuHOCTHBIE pE3yJIbTaThl OCBOCHMsI IPOrpaMMbl OCHOBHOIO o0Imiero oOpa3oBaHUs
JIOCTUTAIOTCSl B X0Jie 0O0y4eHHs] XUMHUHM B €MHCTBE Y4E€OHOH M BOCIIUTATENbHOW NESATEIBbHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMH W HOPMAaMU TOBEACHUS U CIIOCOOCTBYIOT
poleccaM caMOIO3HaHUsl, CAMOPA3BUTHA U COLIMATIU3ALMH 00yUYarOIIHUXCSl.

JInuHOCTHBIE pe3yibTaThl OTPAXKAIOT TIOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM [TO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PacIIUPEHUE OIIbITA IEATEIbHOCTU Ha €€ OCHOBE,
B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, UCTOPHMYECKOMY M HAy4YHOMY
HACJIe[IMIO0, TOHMMAHUS 3HAYCHWs XWMHUYECKOH HayKu B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMaIMeil O MepeqoBbIX TOCTHXKEHUSX M OTKPBITHAX
MHUPOBOH U OT€YECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 yCTPOHCTBE MHUpa
1 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHUST O COLMAIbHBIX HOpMax M IIpaBWIaX MEXJINYHOCTHBIX OTHOILUEHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOH,
y4yeOHOMCCIIe10BaTeNbCKOM, TBOPYECKOM M JPYyruX BUAAX JIESTEIBHOCTH, TOTOBHOCTU K
pa3HooOpa3HOl COBMECTHOH NESATENLHOCTH MPHU BBIIOJHEHUH YY€OHBIX, MTO3HABATENBHBIX 337134,
BBIMIOJJTHEHUM XMUMHUYECKUX OKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX IIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B Ipolecce 3TOH y4eOHON JesTeIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IOBEJICHUE U ITOCTYIIKM CBOMX TOBApHUILEH C IMO3ULMHA HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUs NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMUUECKOW pEaKIMK, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJIAIOIIAE OCHOBY JAJIl MOHMMAaHMsS CYIIHOCTU
Hay4YHOH KapTHHBI MHUpA, MPEICTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOIBI,
B3aUMOCBS351X YEJI0BEKA C IPUPOJHOMN CPEIOil, O POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANpaBICHHbIE Ha TOJYYEHHE HOBBIX 3HAHMW IO XHMMHH,
HeoOXoauMble i OOBSICHEHUS HaONIOaeMbIX IPOLIECCOB U SBJICHUHM, I03HABATEIbHOM,
MH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSTENILHOW PabOThI C
y4eOHBIMU TEKCTaMHM, CIPAaBOYHOM JIUTEpAaTypol, AOCTYNHBIMH TEXHUYECKUMHU CpPEJICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEepeC K OOYYEHHI0O U TO3HAHMIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M HCCIENOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHUE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUIA U HEMIPUATUE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOTOJIsl, HApKOTUKOB, KYypeHHs), HEOOXOIUMOCTH COOIIOACHMS MpaBWil OE€30MacHOCTH IpHU
oOpallleHnu ¢ XUMHUYECKUMH BEIIeCTBaMU B OBITY U PeabHOU KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpeC K MPAKTHUYECKOMY H3YYEHHUIO mpodeccuil u Tpyaa pazIuyHOro poja, yBakeHHE K
TPYAY U pe3yiabTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEeIMETHBIX
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3HAHWIA TI0 XMMHH, OCO3HAHHBIN BEIOOP MHAWBHUIYaIbHOW TPACKTOPHH MIPOJOHKCHHS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U
NMOTPeOHOCTEH, yCIenmHoi mpoecCHOHATbHON NEATEIPHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJIaliITUPOBATHCS B MTPOQPECCHOHAIBHON Cpelie;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

IKOJIOTHUYECKHU IIeJIecO00pa3HOe OTHOIICHHWE K MPUPOJEC KaK MCTOYHHKY JKU3HHM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, NMOHMMAaHHME IIEHHOCTH 370pOBOTO M 0€30MacHOro oOpa3a >KH3HH,
OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (DPU3HUYECKOMY U TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHHE
IIEHHOCTH COOJIIOJICHUS MPpaBUJl OE30MAaCHOTO TOBEACHHS NP paboTe C BEIIECTBAMH, a TaKXKE B
CUTYalHsIX, YTPOKAIIMX 30POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIydaeMble MPU W3YYECHUU XUMUH, IS peUIeHus 3aj1a4,
CBSI3aHHBIX C OKPYKAIOIIEH IPUPOTHON CPEIOM, AJIsI TOBBILIECHUS YPOBHS IKOJIOTHUYECKON KYIbTYPHI,
OCO3HAHUSA TII00aTBLHOTO XapakTepa AKOJIOTHYSCKUX MPOOJIEM U IMyTeH UX PEIICHHS MOCPEICTBOM
METOJI0B XMMHUH, FKOJOTHUYECKOI0 MBIIUIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTUKE.

MeranpenMeTHbIE pe3yJIbTATHI

B cocraBe MeranmpeIMETHBIX pe3yJabTaTOB BBIIEISIOT 3HAYMMblE s (HOPMHUPOBAHMS
MHUPOBO33pEHUsI OOIIeHAayYHbIE NOHATUS (3aKOH, TEOpHs, NMPUHIMII, THIIOTe3a, (DaKT, cucrema,
IIPOLIECC, AKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4EOHBIX
npeaMeTax M MO3BOJIIOT HA OCHOBE 3HAHMU W3 ITHX MPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM HAayyHOW KapTHUHE MMpa, M YHUBEpCalbHble YyuyeOHblE AeWCTBUS (IIO3HABATENIBbHBIE,
KOMMYHHUKATHBHbIE, PEryJIsATHUBHBIE), KOTOpble 00OecneuyuBaroT (OPMUPOBAHME TI'OTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON AEATEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

ba3oBrble JJornyeckue 1eMCTBUSA:

YMEHUS UCIIOIB30BaTh MPUEMBI JJOTUYECKOI0 MBILIUICHHUS IIPY OCBOCHUM 3HAHUI: pACKpPHIBATh
CMBICJI XUMUYECKUX MTOHATUH (BBIIENIATh UX XapaKTEepHbIe IPU3HAKU, YCTAHABIMBATh B3aUMOCBSA3b C
JPYTMMU TOHSTUSIMH), WCIOJIb30BATh MOHATHUS JUIsl OOBSICHEHMSI OTAENbHBIX (DAaKTOB U SIBJICHMI,
BbIOMpaTh OCHOBAaHUS W KpPUTEPUU Uil KiIacCU(UKAIMM XUMHUYECKHX BELIECTB UM XUMHUECKHUX
peaklMii, yCcTaHaBIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY OObEKTaMHU HU3Y4EHUs, CTPOUTH
JOTMYECKUE pacCyXIeHHUs (MHIyKTUBHbIE, AEIYKTUBHBIC, IO AaHAJOrMM), JIeJaTh BBIBOJABI U
3aKJIIOUCHNS,

YMEHHME NPUMEHATh B IpOLleCCe IMO3HAHUS TMOHATHS (IPEeIMETHbIE U METaNpEeJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJNb3yeMble B XUMHH, HpeoOpa3oBbIBaTh LIMPOKO
IpUMEHseMble B XMMHMU MOJENIbHBIE NPEACTABICHUS — XUMHMUYECKUI 3HAaK (CMMBOJ 3JIEMEHTa),
XuMHuueckast GopMylia U ypaBHEHUE XMMUUECKON peaKuy — P PelIeHNH yueOHO-T03HaBaTEIbHbBIX
3a/1a4, ¢ y4E€TOM 3THUX MOJEIbHBIX IPEICTABICHNUN BBIABIATH M XapaKTEPU30BATh CYIECTBEHHBIC
NPU3HAKYU U3y4aeMbIX O0BEKTOB — XUMHUECKUX BEIIECTB M XUMHUECKUX PEAKLIUH, BBISBIATH O0IIHe
3aKOHOMEPHOCTH, NPUYUHHO-CIICJCTBEHHbIE CBS3M U IIPOTUBOPEYMsS B M3Y4YaeMBIX IIpPoLECCaxX U
SABJICHUSX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHUE UCIIOIb30BaTh IIOCTABJIICHHBIE BOIPOCHl B KAYECTBE NHCTPYMEHTA [TO3HAHMUS, A TAK¥KE
B KauecTBE OCHOBBI JUIsI ()OPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX

CYKJICHUH;
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npuoOpeTeHre OomblTa IO IUJIAHUPOBAHUIO, OPraHM3allid M TPOBEJCHUIO YYCHHMYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOJI0OJATh 32 XOAOM IpOIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHUE BBHIOMPATh, AaHATU3UPOBATh M HHTEPIPETHPOBATH MHPOPMALIUIO PA3TUYHBIX BUJIOB U
dbopM mpencTaBiIeHMs, MOJY4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-MOMYJsIpHAas JUTepaTypa
XUMHYECKOTO COJACpkaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHWBATH
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPUMEHSTh PAa3JIMYHbIE METOABI U 3alpoChl MPHU MOMCKE M 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIUMBIX JJIs1 BHIOJIHEHHUS y4eOHBIX M MO3HABATEIbHBIX 33734
onpeAenéHHOr0 THUIA, NPHOOpETEeHHE OMbiTa B OO0JACTH HCIOJIb30BaHUA HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJaJIeHHWE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS Pa3IMUHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAlbHYIO (OpMYy TpenCTaBICHUS
uH(pOpMallUl M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMM CXEMaMH{, JuarpaMMamy,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHaJM3UPOBaTh B Ipoliecce Yy4eOHOW U HCCIeA0BaTEIbCKOM
JeSITeIbHOCTH WH(POPMALIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CETLCKOTO X03sICTBA M TPAHCIIOPTA HA
COCTOSTHUE OKpY’Karollel IpUPOTHOHN Ccpeibl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yYMEHHUsI 337]aBaTh BOMPOCHI (B XOJ€ Iuanora u (Uin) TUCKYCCHH) MO CYIIECTBY 00CYXIaeMOii
TeMBI, (POPMYIMPOBATH CBOU IPEIOKEHHUSI OTHOCUTEIBHO BHIIOJIHEHMSI IPEJIOKEHHON 3a/1a4H;

YMEHMSI IPEJICTABIATh MOJIyUEHHbIE PE3Yy/IbTaThl I03HABATEIbHON JIEATENbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; AeNaTh MPE3CHTAIMIO PE3yIbTATOB BHIMOIHEHHUSI XUMUYECKOTO IKCIIEPUMEHTA
(;1TabopaTtopHOro ombITa, J1a00paTOPHON pabOTHI MO MCCIEIOBAHUIO CBOMCTB BEILIECTB, Y4eOHOTO
IIPOEKTA);

YMEHMsI y4eOHOIro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABAaTEIbHOW U
UCCIIEI0BATEIbCKON JIESITETbHOCTH MPH PEIIEHUH BO3HUKAIOIIUX MPO0JIeM Ha OCHOBE y4&€Ta 00X
MHTEPECOB U COIJIAaCOBAaHUS MO3ULUH (00CYXAEeHHs, OOMEH MHEHHUSIMM, «MO3TOBBIE LITYPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpeielieHne KPUTEPUEB 1O OI[EHKE KayecTBa BBHIMOJIHEHHOMN
paboTHl U ApyTHE).

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHME CAaMOCTOSITEJILHO OIpPENEIATh LENH JAEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIATS,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTHU KOPPEKTUPOBAThH CBOIO AESITEILHOCTD, BEIOUpATh Hanbosee
s pexTUBHBIE CITOCOOBI PEIIeHHs YYeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIHHO COCTABIIATh
WIM KOPPEKTHPOBAaTh MPEIJIOKEHHBIN aJrOPUTM JIEHCTBUHM NPU BBHINOJIHEHUM 3aJaHUN C Y4ETOM
NOJYYEeHUsT HOBBIX 3HaHMHW 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBaX W PEAKIMAX, OLEHHUBATh
COOTBETCTBUE MOJIYYEHHOIO pe3yJIbTaTa 3asBJICHHOM 11eJId, YMEHUE HCII0Ib30BaTh U AaHAJM3UPOBAThH
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aJaHUA.

[IpenmeTHbIE pE3yabTATHI

B cocraBe mnpenMeTHBIX pPE3yNbTaTOB IO OCBOCHHIO O00S3aTEIbHOIO  COAEpIKaHUS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHOl  paboueil mporpamMMoil, BBIJENSAIOT: OCBOCHHBIE
00y4aromyUMHUCs HayuyHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienupruecKue Uit peIMETHOM
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obmactu «XI/IMI/ISI», BUIbI ACATCIBHOCTHU II0 IMOJTYYCHHIO HOBOI'O 3HAHUA, €TO HHTCPIIPCTALINH,
HpGO6p&30BaHI/IIO 1 NPpUMCHCHUIO B pa3JINYHBIX y‘-Ie6HI>IX 1 HOBBIX CUTYyallUAX.

K koHmy oOydenuss B 8 kjacce mpeaMeTHbIe pe3yiabTaThl HAa 0a30BOM YPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX IOHATHUNA: aTOM, MOJIEKyJa, XUMHUYECKUI
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS AaTOMHAs U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEILLECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast OIS XUMUYECKOTO 3JIEMEHTa B COeTMHEHHH, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHUE, COJb, 3JICKTPOOTPUIATEIILHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasi peaklus, KiacCuPUKAIUs peakuui: peakluuud COCIWHEHUs, peaKIuu
Pa3JIOKEHUs], pEaKkIMK 3aMEIICHUs, PEaKIMd OOMEHa, 3K30- M SHAOTEPMHUUECKUE PEaKIuH,
TETIIOBON 3(PeKT peakuuu, siApo aroma, HJIEKTPOHHBIN CIOW aroma, aTOMHas OpOHTalb,
paauyc aroma, XMMUYecKasi CBsSI3b, MOJIApHAS M HETMOJIIpHAs KOBAJICHTHAs CBSA3b, MOHHAs
CBSI3b, MOH, KATUOH, aHHOH, PACTBOP, MaccoBasi 10Jis BellecTBa (MPOICHTHAS KOHIIEHTPALIUs)
B PAacTBODE;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUN U IPUMEHATH 3TH MOHSTUS
MIPU OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUI;

HCIIOJIb30BaTh XUMHYECKYI0 CUMBOJHUKY JJII COCTaBICHUS (OpPMYI BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEAKIIUM;

OTIPEIEIIATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSIMHEHUSX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEITMHEHUSX, IPUHA/IEKHOCTD BEILLECTB K OIPeNEIEHHOMY Kilaccy
coequHeHUN 1o (dopMmynaM, BHA XUMHUYECKOM CBA3M (KOBaJIGHTHAs M MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

packpbiBaTh cMbicn [lepuonmyeckoro 3akona J[. WM. MenzaeneeBa: JeMOHCTPHUPOBATh
MOHMMAaHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX JJIEMEHTOB OT HX
nosio’keHus B [leproanueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HUs1, 3aKOHa ABOrajpo;

OTHUCHIBATh M XapaKTepU30BaTh TaOiuuHyto ¢popmy [lepuoanueckoil CHCTEMbl XUMHYECKUX
AJIEMEHTOB: Pa3JIMuaTh MOHATHUS «TJIaBHAs MoArpynna (A-rpyrna)» u «1odoyHast moArpyIa
(b-rpymnmna)», maneie u OoNblIne MEPUOJIBI, COOTHOCUTH 0003HAUYEHHS, KOTOPhIE UMEIOTCS B
tabnuue «llepuonnueckas cucrtema xumuueckux osnemeHtoB J[. U. MengeneeBa» c
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij
a1pa, oOlLIee YUCIIO 3JIEKTPOHOB U PACIPEIETICHUE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(DUITUPOBATh XUMHUYECKHUE JJIIEMEHTBhI, HEOPTraHWYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (1o YMCIy U COCTAaBY YUacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCKHIBATh) OOIIHE XUMHUYECKHNE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJAsi ONHUCAHME NPUMEPAMH MOJIEKYJISAPHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUi;

MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JI0JIIO
XUMHUYECKOI'0 3JIEMEHTA 10 (OopMyJie COeAMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

MPUMEHSATh OCHOBHBIE OINEpPAlUM MBICIUTEIBHON NEATeIbHOCTH — aHaju3 WU CHUHTE3,
cpaBHEHHE, 0000IIeHrne, CHCTeMaTH3alui0, KIACCU(PUKAINIO, BBIABICHUE MPUYUHHO-
CIE/ICTBEHHBIX CBSI3€d — JUIsl U3Y4YEHHUS CBOMCTB BEIIECTB W XUMHUYECKHUX PEAKIIH,
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€CTeCTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HaOIIOEHUE, M3MEpPEHHE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

CJIeZIOBATh IPAaBUJIAM MOJIb30BAHUS XUMUYECKOI TOCYI0H 1 1a00paTOPHBIM 000pYyIOBaHUEM,
a TaKkKe MpaBWiiaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIHMSAMHU IO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB 10 TONYYEHUI0O U COOMPaHHIO
ra3oo0pa3HbIX BelIEeCTB (BOAOpPOJAa M KHCIOpPOJAa), IPUTOTOBIEHUIO PACTBOPOB C
OnpeAeEHHON MacCOBOW JI0JIEM pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATh W IMPOBOJUTH
XUMHUUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIIOT C IIOMOILBIO
WHIUKATOPOB (JJTakMyC, (heHON(PTaTCHH, METHIIOPAHK U JPYTHE).

K xoniy obydenuss B 9 Kjacce mpeIMETHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX TOHSTHH: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIICHMS, XUMUYECKasl peaKlus, XUMHYECKasi CBS3b,
TEINIOBOH  A(PQEKT peakuu, MOJb, MOJAPHBIA O00BEM, pacTBOp, AJIEKTPOJIHTEHI,
HEDJICKTPOJIUTHI,  DJCKTPOJIUTHUYECKAsl  JTUCCOLMAIMSA, pPEaKUWd HOHHOTO  OOMeHa,
Karajau3aTop, XHMHUYECKOE paBHOBeCHE, OOpaTHMMble U HEOOpaTUMbIe peakiuw,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJIEHHE, AJJIOTPOINHUs, aM(pOTEPHOCTb, XUMUYECKas! CBs3b (KOBAJIEHTHAsl, MOHHA,
MeTaJIJIMYECcKast), KPUCTAJUIMUECKas pEIIETKa, KOpPpO3us METaJJIOB, CIUIaBbl, CKOPOCTh
XUMUYECKON peakluu, peaenbHo gonyctuMas konuenrpauus [IJIK Bemecrsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI ¥ IPUMEHSTh 3TH MTOHATHUS
IIPU ONKMCAHMM BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJUKY AJII COCTaBieHUsI (GOPMYI BEIIECTB M ypaBHEHUI
XUMUYECKUX PEaKLUi;

ONpEeNENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX AJIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHHH O
dbopmynaMm, BHUI XUMHUYECKOW CBsI3W (KOBaJIGHTHAs, WOHHAsA, METANIMYECKas) B
HEOPraHMYECKUX COEIUHEHMSX, 3apsA]l MOHA MO0 XUMHUYECKOW (QopMmyse, XapakTep cpeibl B
BOJHBIX PAcCTBOPAaX HEOPraHWYECKUX COEIUHEHHMM, THUIl KPUCTAIUIMYECKON pemETKH
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbich [lepuogumueckoro 3akona J[. M. MenzaeneeBa nu 1eMOHCTpUPOBATH €0
MOHMMAaHUE: OMKCHIBATh U XapaKTepHu30BaTh TabnuuHyto ¢hopmy lleproanueckoil cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inuaTh TOHATHS «TJaBHas mnoArpynma (A-Tpynma)» u
«mobounas noarpymnma (b-rpymnma)y», Manasie 1 00JIbIINE TEPUOIBI, COOTHOCHTH 0003HAUYCHHS,
KOTOPBIE UMEIOTCS B TIEPUOAUYECKOM TabIUIlE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMMYECKHX 53JE€MEHTOB (COCTaB M 3apsj] sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacmpeneneHne WX T0 JJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAMHEHHH B Mpejenax MajiblX IEPHUOI0B U IITaBHBIX
HNOJArPYNI ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYECKUE BEIECTBA, XUMHYECKHE
peakiuu (TI0 YUCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3P eEKTy,
10 U3MEHEHUIO CTENEHEeN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CrieU(UISCKIe XUMUYECKHUE CBOMCTBA IPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OIMHMCAHHE TPUMEpPaMU MOJICKYJISIPHBIX W HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH;
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COCTaBJIATh YPAaBHEHMS SJECKTPOJUTHUYECKOM NHUCCOLMAIMUA KHUCIOT, IIEJIOYEd M COJIEH,
MOJIHBIC W COKpAIIEHHBIE YPAaBHEHMsI PEaKI[Mii HMOHHOTO OOMEHa, YpaBHEHHUS pPEaKIIHi,
MOATBEPKJIAIOIIUX CYIIECTBOBAHUE T€HETHUUECKOM CBSI3M MEX]Y BEIIECTBAMH Pa3JIMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA  IOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3JIMYHBIX YCIIOBHSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XHMHUYECKOTO dJIeMeHTa 1o (popMylie COeTMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

co0JTII01aTh MpaBUJIa TOJIb30BAHUS XUMHYECKOM IMOCYI0M U JIA0OpaTOPHBIM 000PYI0BAHHUEM,
a TaKXKe TNpaBWiIa OOpalleHUs C BEHIECTBAMH B COOTBETCTBUU C HHCTPYKIHMSAMH TIO
BBHITIOJTHCHUIO JTA0OPATOPHBIX XHMHYECKUX OIBITOB [0 TIONYYEHUIO W COOMPAHHIO
ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTICKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUHU, MOATBEPKIAIONMINE KAYECTBEHHBIH COCTAB PA3JIMUHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITYTEM XJIOPU[I-, OpOMHI-, HOTUI-, KapOOHAT-, (hocdaT-, CUITHKAT-,
cynbhar-, TUIPOKCUI-HOHBI, KATHOHbI AaMMOHHUS W HWOHBl HW3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIC OIECPAllMM MBICIUTEIBHOM JEATEIbHOCTH — aHaju3 M CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMATH3alIUIO, BBISIBICHUE MPUYNHHO-CIICACTBEHHBIX CBSI3EH —
JUIS U3YYECHUSI CBOWMCTB BEIIECTB M XUMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAaHMUSI — HAONIOJACHUE, H3MEPEHHE, MOJCIMPOBAHUE, JKCIICPUMEHT (peajbHbId H
MBICJICHHBIN ).
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TemaTnueckoe MIaHuPOBAHNE

8 kacc
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 bubnuoreka [{OK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peaknuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
00 okcHgax https://m.edsoo.ru/7f41837c
29 Bognopoa.llonarue o kucimorax 3 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 bu6mmoteka IIOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACCHI 11 1 but6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OO6111ee KOJIMYECTBO YacOB 110 68

porpaMme

17
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9 kiacc

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
KonrTpoabubie IIpakTuueckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
IloBTOpeHue u yriryoieHue
1.1 3HaHI/II71p OCHOBH}I:nyaB €JIOB 5 1 bubmmorexa [IOK
' pasi https://m.edsoo0.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [HOK
' XMMHYECKHX PEaKInii https://m.edso00.ru/7f41a636
DIEeKTpOIMTHYCCKAS
1.3 uccouanust. XMMHUYECKHE 8 1 1 bubnnorexa LIOK
' a HHATIHA. https://m.edso0o.ru/7f41a636
peakIuy B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemeraanl 1 HX coeINHEHUS
OO01ast XxapakKTeEPUCTUKA
2.1 XI/H\I/IIII/I%CKEX 3J1§MeHTOB VIIA- 4 1 bubnmorexa [TOK
) https://m.edsoo.ru/7f41a636
rpynmnsl. ['anoreHst
OO6m1ast XxapakTeprucTruKa
2.2 XUMH4YeCcKnX 21eMeHTOB VIA- 6 bubnnorexa LOK
' . https://m.edsoo.ru/7f41a636
rpynmsl. Cepa u e€ coeAMHeHUS
OO6m1ast XxapakTeprucTruKa
53 XAMUYECKHX dJIeMeHTOB VA- 7 1 bu6nuoreka [IOK

rpynmnsl. A30t, pocdop u ux
COETUHEHUS

https://m.edsoo.ru/7f41a636
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OOm1ast xapaKTepUCTHKA
XUMH4YecKux 3i1eMeHToB IV A-

bubnunoreka LIOK

2.4 8
IpynIbl. YTiaepoa U KpeMHUN U https://m.edsoo.ru/7f41a636
UX COCJMHCHUS
Wroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
N bubnuotexa [HOK
3.1 Obupe ceoHCTBa METaNI0R 4 https://m.edso00.ru/7f41a636
3. Bakneiinie MeTaJibl U UX 16 bu6mmoreka [IOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
41 BemectBa u Mmatepuansl B )KMU3HU 3 bubnmnoreka [JOK
' YeJIoBeKa https://m.eds00.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE Bpemst 3 bubmorexa [JOK
p p https://m.edso00.ru/7f41a636
OO11ee KOJIMYECTBO YacOB IO MPOTPaMMe 68
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[ToypouHoe niiaHupOBaHUE

8 kacc
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnuoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YICHUE 1 bubmorexa HOK
yip yi https://m.edso0.ru/ff0d2d50

20


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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexka [JOK
3JIEMEHTA B COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Modb. bubnuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUSA IPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/IH(IG):HI/HIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecs razos. Cocras

21 Bo3ayxa. Kucinopom — snemeHT u bubmmorexa [JOK
AYXA. poA https://m.eds00.ru/ff0d448e
npoctoe BemectBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa (P : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI moTy4eHHst KHCIOPoaa B
23 1ab0opaTopuH U MPOMBIIIIICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKIuu, IOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TorumBo (HedTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CTI0COOBI Zro bubmmorexa [OK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tony4yenue u coOupaHue KHCIOpoIa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u nmpoctoe bub6nuorexa [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCTOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubmuorexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «[Tonyuenne u cobupanme BoAOpPOIa bubmorexa HOK
i onp AOPOA, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruncinenus 006EM0OB ra3os I10
34 aBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwlleHHbBIE
37 u HI;HaCBI peHHHz aCTBOPBI MHEIICCOBaSI bubmorexa LHOK
Hl p ppl https://m.edsoo.ru/ff0d5b40
JIOTISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuorexa [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: coCcTaB, KJIacCupUKaIus, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
: Porep https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnunoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBA
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3374 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnueckas cBsI3b MEKy KilacCamu bu6mmoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorekxa [IOK
49 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN
B . https://m.edso0.ru/00ad9ch2
KonTponbhas padorta Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
bu6mmoreka [JOK
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O

rpymmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bubmuoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
53 Ileproasl, TPYIIIBL, TOATPVIIIEL bubnnorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 00010UeK
55 aToMoB 31eMeHToB lleproanueckoit bubmmorexa LIOK
pHOA https://m.edsoo.ru/00adaébc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 DJIEMEHTA 110 €r0 MOJI0KEHUIO B bu6mmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHA HAayKu U npakTuku. J[. 1. bub6nuorexa [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
IpaX<TaHuH
DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubnuorexa [JOK
58
XHMHUYECKHUX DJII€MEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 n
OHHAM XHMHIHECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYECKast bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrelneHns OKUCIEHUS bubmorexa [IOK

https://m.edsoo.ru/00adae28
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63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076

bubmmorexa [IOK
64 OxucauTeny 1 BOCCTAHOBUTEIU 1 httos://m.e dsocI)_Fru 100adb076

65 KontponsHas padora Ne4 o reme 1 bubnuorexa [IOK
«CtpoeHue aroma. XUMUYECKasl CBS3b https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IcHIE 1 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O60011eHuE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6

OO0111ee KOJIMYECTBO YacOB IO MPOTrpaMMe 68
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9 kaacce

KoanuecTBo 4acoB

Ne JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Ilepnonrueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuorexa [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKUX DJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanms u
3 HOMEHKJIaTypa HEOPTraHUYECKUX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb7e2
BELIECTB

4 Byl XUMUYECKOM CBSI3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no

5 teme «lloBTOpeHue n 1 1
yri1yOJieHre 3HaHUW OCHOBHBIX
pa3zenoB Kypca 8 Kiaccay
Knaccudukamnms xumMuaeckux

6 €aKIuil 110 Pa3IHnYHBIM 1 bubmnorexa [IOK
P P https://m.edsoo.ru/00adbch0
MPU3HAKAM
ITonsTHE O CKOpOCTH

7 XuMuyeckom peakuuu. [lonstue 1 bubnmoreka [JOK
0 TOMOI'€HHBIX U T€TEPOreHHBbIX https://m.edsoo.ru/00adbe9a
peaKIusx
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTopswl,
BJIMSIIOIIME HA CKOPOCTh

bubmuoreka [JOK

8 XUMHYECKOHN peaKkiuu 1 https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHYECKOTO
paBHOBECHs
9 OKucauTenbHo- bubmuoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nqucconuanuu. CHIbHBIE U bubmorexa [IOK
https://m.edsoo.ru/00adcd68
ci1adbIe AIEKTPOITUTHI
11 HoHnHbIe ypaBHEHHsI peakui Bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHUI B CBETE
12 npeACcTaBiIeHUN 00 bubmmorexa LOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JMCCOLMAIun
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE TPEICTABICHUI 00 bubnuotexa [JOK
BJIEKTPOIUTHYECKON https://m.edsoo.ru/00add8b2
T CCOLMAIN
14 [TonsiTue o ruaponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnmnoreka [JOK

3HAHUH

https://m.edsoo.ru/00addd12
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[TpakTuyeckas padora Ne 1.

16 «Perrenue 3kcriepuMeHTaIbHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KontponsHas padora Ne2 o
17 TeMe «DJIEKTPOJIUTHYECKAs! bubmmorexa [IOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
peaKIuy B pacTBOPAX»
OO1as xapakTepUCTHKA
18 FaJIOFeHOBp XI/IMFI)/ILICCKI/IG bubmorexa LIOK
y ' https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IIPUMEpPE XJI0pa
Xnoposogopoxa. ConsiHast
19 KI/ICJfOTa XI/III)VII/I‘ICCKI/IC CBOICTBa bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, MPUMEHEHHE
[IpakTuueckas padorta Ne 2 o
20 TeMe «llomydenne coyrstHoOM bubmorexa HOK
yi . . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOICTB
Beruncnenus mo ypaBHEHUSM
21 XHUMHYECKHUX PEaKIMi, eCIIU OJIHH bubmorexa HOK
PeaKil, A https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
29 OO6m1as XxapakTeprucTruKa bubnuoreka [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHbie MoaAUpUKAIIH
93 cepsl. Haxoxaenue cepsl u eé bubnmoreka [JOK
COEIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBozopo, CTpOEHHE,
P P P bubmuorexa [JOK
24 ¢busnyeckue 1 XUMHUECKUE

CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunpl cepbl. CepHas KMCIIOTA,

bubmuoreka [JOK

25 HM3UYECKHE U XUMUYECKHE
¢ . https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE
XUMHUYECKUE PEaAKIIHH, JICKAIIHIE
B OCHOBE ITPOMBIIIIJICHHOT'O

26 croco0a MmoydeHust CEpHON bubnmoreka [JOK
KHACIOTHI. XUMUUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIoLIei
Cpelibl COCIMHCHHUSIMU CEPhI

97 Beraucnenmne maccoBoit 1011 bubmuoreka [JOK
BBIXOJ[a TPOYKTA PEAKLIMHU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa
aneMeHToB VA-rpynnsl. A3oT,

28 aCIIPOCTPaHEHHE B IIPUPOJIE bubmorexa [JOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bu3HYecCKre U XUMUICCKHE
CBOICTBa
AMMHuak, ero puznueckue u

29 XHUMHAYECKHE CBOICTBA bubmorexa LOK

’ https://m.eds00.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHHE
[IpakTuueckas pabota Ne 3 o
30 TeMe «lloryuenne aMmmMmuaka bubmorexa LHOK
i . ’ https://m.edso00.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
A3oTHas KHCI0Ta, €€
31 ¢busnyeckue 1 XUMHUECKUE bubnorexa LIOK
. https://m.edso00.ru/00adf306
CBOMCTBA
Hcnons30BaHne HUTPATOB U
. bubmuorexa [JOK
32 coJIell aMMOHHMS B KQUECTBE

MUHEPAIbHBIX YA0OpEHHA.

https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsA3HEHUE
OKpY’Karolllel Cpeibl
COCIMHEHMSIMU a30Ta

docdop. Oxcun dhochopa (V) u
dbocdopHas Kuciora,

bubmuorexa [JOK

33
¢buznvecKre 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJIy4YCHHUE
Hcnonp3oBanue GocdaToB B
34 KaueCTBE MUHEPATIbHBIX bubnnoreka [JOK
ynoOpeHuid. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperpl hochaTamu
VYriepon, pacnpocTpaHeHUE B
35 npu Ic: e g)mnzecxie u Bubmmorexa LIOK
pHpOzE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
¢busznyecKkrue 1 XUMHUYECKHe
36 CBOMCTBA. DKOJIOTUYECKHE bubmorexa HOK
' https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBSI3aHHBIE C
okcuzom yriepona (1V)
37 VYronbHast KUCJIOTA U €€ CONu bubmmorexa [TOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabota Ne 4 o
teMme "[lonydyeHue yriekuciaoro bubmuorexa [IOK
38
ra3za. KauecTBeHHas peakuus Ha https://m.edso0o.ru/00ae027e
KapOoHaT-NOH"
[TepBoHayanbHbBIE MTOHATHUS 00
bubmuorexa [JOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COEIMHEHUSX yriepoia

https://m.edsoo.ru/00ae054¢
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bubmuoreka [JOK

40 KpeMmunii 1 ero coeiuHeHU
P a https://m.edsoo.ru/00ae080a
[TpakTnueckas padota Ne 5.
Pewrenne skcnepuMeHTaIbBHBIX bubnmoreka [JOK
41 .
3a7ad4 1o teMme «Baxneiimune https://m.edsoo.ru/00ae0bf2
HEMETAJUIBL U UX COCINHEHUI
KonTponpHas padora Ne3 mo
42 TeMe «BakHelre HeMETaIIbl U bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
UX COCIUHEHUI
OOm1ast xapaKTEepUCTHKA
XUMHAYECKHUX JIEMEHTOB —
MeTaJI0B. MeTtajuinueckas CBs3b bubmuoreka [JOK
43
U METaJUINYecKas https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas PelIéTKa.
dusnueckue cBOMCTBA METAJNIOB
XHUMHUYECKHE CBOUCTBA
44 METAJIIOB. DIIEKTPOXUMUYECKUHA bubmmorexa LHOK
' fp https://m.eds00.ru/00ae1156
P HATIPSKEHHU METaJIOB
OO6mme crmocoOb! MOTyYeHUSs
metaiuioB. CruiaBel. Beraucinenus
45 0 YPaBHEHUSIM XUMHUYECKUX bubmmorexa [JOK
P . https://m.eds00.ru/00ae1156
peaxiui, eciu OJuH U3
pEareHToB COACPKUT MPUMECH
46 IToHsATHE O KOPPO3UN METAIIIOB bubmmorexa LIOK
pp https://m.edsoo.ru/00ael278
bu6anorexa LIOK
47 [lenounble MeTaLIbI 1

https://m.edsoo.ru/00ael4b2
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48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbLIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxwneriue coequHeHus bubmuoreka [JOK
KaJIbIHs https://m.edsoo.ru/00ae15e8
51 O06o001IeH e U cuCTeMaTH3aIus
3HAHUU
JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubmuorexa [JOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padborta Ne 6 o
53 Teme "JKECTKOCTh BOJIBI U bubmorexa HOK
. A " https://m.edsoo.ru/00aelae8
METO/JIbI €€ yCTpaHEeHHUs
bubmuoreka [JOK
54 A i
THEOMHHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 X
eeso https://m.edso00.ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJTH bubnuotexa [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
ITpakTuyeckas pabora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubnmnoreka [JOK

3a71a4 110 TeMe «BakHenme
METaJUIBI U UX COETUHEHUS)

https://m.edsoo.ru/00ae3de8
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEAKLWH, ECIIM OUH

60 U3 PEareHTOoB JIaH B U30BITKE WU 1 bubnmoreka [JOK
COJICPKUT MPUMECH. https://m.edso00.ru/00ae1750
Brruucnenust maccoBoil 1011
BBIXO0/Ia MTPOJIYKTA PEaKIIUU

61 O60061eHre U cucTeMaTH3alus 1
3HAHUU
KonTponbnas padora Ne4 no

62 Teme «BaxkHeie MeTaibl 1 1
WX COCMHCHUS

63 BemecTBa u Mmatepuaisl B 1 bubnnoreka [JOK
MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50

64 XHUMHUECKOE 3arpsi3sHEHUE 1 bubnmoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270

65 Ponps xumuu B pemieHnn 1 bubnuorexa [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270

66 PezepBHblit ypok. O60011eHNE U 1 bub6nuorexa [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/00adb33c

68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2

OO11ee KOIMYeCTBO YacOB MO POTrpaMMe 68
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Y4eOHO-MeTOAMYECKOE 00eceueHre 00pa30BaTeIbHOI0 Mpouecca:

1.

Xumusi: 8-i kitacc: 0a30BbIl YPOBEHb: YUEOHUK; 5-¢ u3ganue, nepepadboTanHoe, 8
knacc/ ['abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 5-¢ U3aanue, nepepaborannoe, 9
knacc/ I'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A. AKIOHEpHOE 00IIEeCTBO
«MznatenscrBo «IIpocBemenues
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