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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBi€Ha Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOM MpOrpamMMbl
OCHOBHOTO o01mero oopazoBanusi, npenacraBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCHHUTAHHMS M C YYETOM KOHLEMLHMM MPENojaBaHUs
yueOHoro npeamMera «Xumus» B o0pazoBatenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuM Jaé€T TpeACTaBICHUE O IENAX, 00IIell cTpaTeruu oOydeHws,
BOCIIUTAHUSI U Pa3BUTHUS OOYYAIOLIUXCS CPEACTBAMHU y4eOHOTO MpeAMETa, YCTaHABIIMBAET
00s3aTeNbHOE MPEMETHOE CO/IepKAHUE, MPEyCMATPUBAET PaCIIPEEICHHE ero Mo KiaccaMm
U CTPYKTYpUPOBaHHE IO pas3ielaM M TEMaM [porpaMMbl IO XUMHUH, OIPEIEIAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKUA COAEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEOBATEIILHOCTh MU3YYEHHUS] XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€il, JIOTMKU Y4eOHOTo Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaloluXCs, ONpPeesieT
BO3MOXKHOCTU MpeaMeTa sl peain3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs, a TakKkKe
TpeOOBaHUN K pe3yjbTaTaM OOYy4YeHHsI XMMUU Ha YpOBHE IeJied W3y4deHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM NE€ATENTLHOCTH OO0YYaloUIerocs IO OCBOEHUIO
y4eOHOT0 CoJIep KaHUsl.

3HaHME XUMUU CIYXHUT OCHOBOH it (hOPMHUPOBAHUS MUPOBO33PEHHUS 00ydaroUIerocs,
€ro MpeCTaBICHUN 0 MaTepUaTLHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAIOT PopMUpYyEeMbIe
XUMHEH TpeCTaBICHUs] O B3aUMOIIPEBPAIICHUSIX YHEPruu M 00 HBOJIIOIUMU BEIIECTB B
IPUPOJIE, O MyTIX PEHICHHS TJIOOAIBHBIX MPOOJIEM YCTOMYUBOIO Pa3BUTHS YETOBEYECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, TMHINEBOM M HIKOJOTHYECKOM Oe30macHOCTH, MpodsieM
31PABOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEH JUIsl caMOpa3BUTHUA U (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001IeH U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIIbHON yueOHOU NEATEIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIIEOBATEIbCKUX YMEHUW, HEOOXOAMMBIX KaK B MOBCEIHEBHOMU
KU3HU, TaK U B TPOPECCUOHATIBHOMN JAEATEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHHUS, 3aKIaJbIBA€T OCHOBBI I1€JIOCTHOTO
B3[VISiJa HA EQUHCTBO MPUPOJABI M YEJOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(GopMUpPOBaHUU €CTECTBEHHO--HAYUYHOM IPaMOTHOCTH O0yYaIOLINXCS;

CcocoOCTBYeT (OPMHUPOBAHHUIO LIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHMSIM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE OOpa3OBaHME
00yJaromuxcs.

JlaHHbIe HampaBIeHUsI B OOYYEHUU XUMHUK OOECIIEUMBAIOTCA CIIEHU(PUKON COACpKaHUS
y4eOHOro mpeIMeTa, KOTOPBIM SIBISETCA MeNarorMueckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI HayKH XUMHUH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmUMHCSl CUCTEMBbI TEPBOHAYATBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHUYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUYUMbIX TOHSITUNA OPraHUYECKON XUMUHU.

CrpykTypa coAep:kaHusi MPOrpaMMbl IO XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxozaa K e€ uzyuenuro. CopeprkaHue CKJIAJbIBACTCS U3 CUCTEMbI MOHSATUNA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUHA O XUMHUUYECKOW peakiuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHHU30BaHbI MO MPUHIIUIY MMOCIEI0BATEILHOIO Pa3BUTHUS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teoperuuecknue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMITUPUYECKH IMOJTYUYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYrOMy,
BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOSHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MMPUMEHEHHS U TIOJIyYeHHUS U3y4aeMbIX BEIICCTB.

OcBoeHHE MPOrpaMMbl MO XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O
XUMHUYECKOW COCTABJISIONICH HAyYHOM KapTUHBI MHUpA B JIOTMKE €€ CUCTEeMHOW TPHUPO/IBI,
IIEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHUIO U METOJlaM IMO3HaHWsA B Hayke. M3ydeHue
XUMHHU TPOUCXOIUT C MPUBJICYECHUEM 3HAHWN W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipu U3yyeHun XUMHUH TPOUCXOIUT (HOPMHUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAYyKH
KaK 00JIaCTU COBPEMEHHOT'0 €CTeCTBO3HAHUS, IPAKTUUECKON NEeATeIbHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajada ydyeOHOTO NpeIMeTa COCTOWUT B
(dbopMUPOBAHUY CUCTEMbI XUMHUYECKUX 3HAHUN — Ba)XKHEHITUX (DAKTOB, MOHATHHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOr0 Xapakrepa,
A3bIKa HAYKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHMS TPU U3YyUYEHUU BEUIECTB U
XUMHYECKUX pEaKIui, B (POPMUPOBAHUM U PaA3BUTHH TO3HABATEIBHBIX YMEHHH U HUX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M Yy4eOHO-MCCIEAOBATEIBCKOW JESTEIHHOCTH,
OCBOCHHUH TIPaBUI O€30MaCHOT0 OOpPAIEHU C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu w3ydeHnn XMMUK Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMs Ba)KHOE 3HAUCHHE
mpUOOpeNn TaKue eI, Kak:

—  (QopMupoBaHWE  HHTEJUICKTyaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMoOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLUIUMCSI YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMs] Ha CUCTEMATUYECKOE MPUOOIIEHUE OOYyYarolmuXcs K
CaMOCTOSITEJIbHOM  MO3HABATEJIbHOW  JESATEIbHOCTH, HAyYHBIM METOJaM  IO3HaHUS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecriedyeHue YCIOBUM, CIMOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYaIOIIUMHUCS OMbITA
pPa3HOOOpa3HOM JIEITEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUAOB JESTEIbHOCTH;



— dopmupoBanue oOmeld GyHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCJIE€ YMEHUH OOBSCHATh U OLEHUBATH SIBICHUS OKPYXKAIOIIETO MHUpa, UCHOJIb3YS
3HAHUS U OIBIT, OJYyYCHHbIC TPU U3YYCHUU XUMHH, IPUMEHSITh UX TIPU pelIeHuu mpodiieM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— ((opmupoBaHue y OOydYaOIIMXCA TYMaHUCTUYECKUX OTHOILIECHUW, MOHUMaHUs
LEHHOCTH XMMHYECKUX 3HAHUU NIl BIPAOOTKU 3KOJOTMUYECKH LEIeCO00pa3HOro NOBEACHUS
B OBITY M TPYAOBOW JI€ATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbSl U OKPY’KaoIIeH
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHUBAIMKM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHUsSI OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIISl U HAMPABIEHHOCTH JIaJbHEHIIEr0 0O0y4eHHUS.

OO611ee YyncIo YacoB, OTBEAEHHBIX JIJISl U3YUEHUS! XUMUHU HA YPOBHE OCHOBHOTO OOIIET0O
oOpasoBanus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce —
68 yacoB (2 yaca B HEJIEJIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BEHIeCTB. XUMHUUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1apocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCTIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MounsipHblii 00BEM ra30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HachlieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie U B )KU3HU 4yenoBeka. KpyroBopoT Boabl B IPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Puznyeckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOII0eHUE
B3aMMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
npeKkpauieHusi ropeHus (mokapa), O3HAKOMJIEHHE C o00pa3lamMu OKCHUAOB U
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPENEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHNE OO0pa3loB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KIACCOB,
HaOJII0ICHNE U3MEHEHUsI OKPAaCKU MHIMKATOPOB B pPacTBOpax KUCIOT U HIEJIOYEeH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJUlaMH, PEaKUuid HEUTpaau3aluy, I10JyYEeHHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKAsi CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
rpynnax CXOJHbIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCUIBI
U TUJPOKCHUIBI.

Ilepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NUECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHOJA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. V. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporniecchl okucnaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).



Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAS CBSI3b HEOPTraHMYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YHUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTENICHEHW OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BJIMSIFOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUI
OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpoOTEKaHUsI peakiiuii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W cCOJiei B CBETE€ TMPEJCTABICHUN 00 D3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOIHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasoKeHHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBK0 KAUYE€CTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeTMHEHMSI

OO6miass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, IIejao4amMu). XJIOPOBOJAOPOI.
ConsHas KUCIIOTA, XMMHYECKHE CBOWCTBa, IMOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M YEJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTereHH OKucieHHWs. CTpoeHne W (HU3UYCCKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYEeCKHe CBOMCTBA. OKCHUABI CEPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kucinotra, GQU3MYECKHME U XHUMHYECKHE CBoMcTBa (OOImIMe Kak
MpEeICTaBUTENS Klacca KUCJIOT U ClIelM(pUIECKHE).



XVWMHUYECKHE pEeaKlMH, JeXKallue B OCHOBE IPOMBIIUIEHHOIO Ccrnocoda
IIOJIyYeHNs CEepHOU KucaoThl. [IpuMmeHeHme cepHol Kucnotel. Conu cepHON
KHCJIOTBI, KauyeCTBEHHas peakuus Ha cyibpar-uoH. HaxoxxneHue cepel u €€
COCAMHEHUN B npupone. XUMHUYECKOE 3arpsA3HEHUE OKpYXKaloLEeHd Cpenbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIE ITOKIH, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALLECHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTBa. KpyroBopotT azora B nmpupojae. AMMHaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
X pU3NYECKUe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MUHEPAIbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue hochartoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepucTtuka dmemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHblE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, pPACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHE TPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUecKue U XMMHUECKUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTUYECKHU Ba)KHBIX BEUIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npumeHeHue. CoeAMHEHUs] KpEMHUS B IPUPO/JIE.



O6mue npencrapinenust o0 okcuae kpemuusi (IV) u KpeMHHEBOU KHCIOTE.
CuiukaThl, MX UCIOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxHeiimue
CTPOUTENIbHBIE MAaTepUaibl: KEPAMHKA, CTEKJIO, I[EMEHT, OETOH, MXene300€TOH.
[IpoGnembl  0G€30maCHOrO  MCMOJB30BAHMUS  CTPOUTENBHBIX  MaTe€pUajloB B
MOBCETHEBHOM KHU3HM.

Xumuueckuiit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPTraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKaronue (PU3NUECKUEe M XUMHUYECKHE CBOMCTBA
rajoreHOoB M WX COCAWHEHMM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  CcOoeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XHUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOIIOJIeHHE MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3HMUYECKUMHU
cBOoMcTBamMHu azora, ¢ochopa W HUX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIeOMAaTepraaoB), oOpa3amMu a3oTHBIX U (PocPopHBIX yH0OpeHUi, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOMCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢GocdaT-uOH U U3yYEeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojJyyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNUE KAYeCTBEHHBIX peakiuii Ha KapOoOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHelue HeMeTallIbl U UX COEAUHEHUS.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYecKass  pemérka.  DNeKTPOXUMHUYECKUM  psif
HaMpsHKeHUH MeTamioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
crocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CrniaBbl (CTajdb, YYT'yH, IIOPATFOMUHUH,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaXO0XJI€HUE B TIpupoje. PU3nUeCcKue U XUMUYECKHE CBOMCTBA MarHus
U Kanplivsa. BakHeimme coeauHEHUs Kaiublius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxKJaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCuabl, rTuapokcuibl U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCNOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLUs, alFOMUHUSA, LIMHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.



Xumuueckuii IKcnepumenm:
M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeaMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccuukaius, TMEePUOJAUIHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MNapPHUKOBBIN
3¢ eKT, TeXHOIOTHS, MaTePUAIIBI.

dusnka: maTepusi, aTroM, OdJEKTPOH, IMPOTOH, HEWUTPOH, HWOH, HYKIH]I,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (OTODIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, I'a3, pacTBOP, paCTBOPUMOCTb, KPUCTAIINYECKAs
pemeéTka, cruiaBbl, (PU3MYECKUE BEIWYWHBI, CIMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢oTtocuHTtes, IbixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAJIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora M (WiaM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepcaJibHbIEe YYeOHbIe NelCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATHh KOHTEKCTHI, MIpejlaraéMble B YCIIOBUH 3aJaHUM.



HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeAMETHBIX PpE3YJIbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
CoJlepKaHMs, YCTAHOBJIEHHOIO JaHHON (enaepaibHONM padoueil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeUcTBUM, crenuudpuyeckue s NOpeaMeTHor obnactu «XuMus», BHUIbI
NESATENbHOCTH 10  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTepIpeTalu,
peoOpa3z0BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHMYECKUX MOHSTHI: aToM, MOJIEKyJa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(ogHOpONHASE U HEOAHOPOHAS), BaJIECHTHOCTb, OTHOCUTENbHASA aTOMHAsl U
MOJIEKYJISipHasi macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBasi J10JIsl XUMHUYECKOI0 3JIEMEHTa B COSMHEHUH, MOJIIPHBII 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasl peakiusi, KiacCU(UKaIMs pEeaKuui: peaxiuu
COCIMHEHHUS, PEaKIUU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, peakluu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToma, XMMHYECKasl CBS3b, MOJISIPHAS U HEMOJIIPHAsl KOBAJECHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTHUOH, aHWOH, pPacTBOp, MaccoBas JOJIsI BEILIECTBA
(MpolieHTHAs! KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWUMHUYECKUX TOHATHH H
IPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJCHUS  DJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
OPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEAUHEHUH II0
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W HMOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHHMAaHWE TNEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT MX NOJIOKeHHs B llepmoanueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u



OOJpIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabimuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHnpneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX 3IEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacrpeieieHue UX MO IEKTPOHHBIM CIOSM);

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YHUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpAlICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIIBHOW JESTEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKaIHUIO,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh ~ NIpaBUJaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil  u
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJAa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(makmyc, heHondpTanenH, METUIIOPAHXK U APYTHEL).

K xon1y oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKHX TMOHATHWA: XUMHWYECKHU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJCHTHOCTH, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYIECKas CBS3b, TEIJIOBOM 3 deKT



peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTHYECKAsA IHUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHHE H  BOCCTAHOBJICHHE,
ajuioTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYeCKass pemieéTtka, KOppo3usi METalIoB,
CIJIaBbl, CKOPOCTh XHUMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHueHntpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHSITUU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsi COCTaBJICHHS (popMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIL;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIUWHEHUH 1o ¢GopMmyrnaM, BHJ XUMHUYECKOM
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOpPAaX HEOPraHMYECKUX COCIUHEHUH, TUIl KPUCTAIUIMUYECKOMN
PEETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
NEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y HU «moOodHas
noarpymnmna (b-rpynma)», Maneie W OOJbIIME TEPHOIBI, COOTHOCHTH
0003Ha4YCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAWHEHUU B
npeaeaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(deKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUUYCCKUE
CBOWCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE



puMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTUYECKON JUCCOIMALMMU  KHUCIOT,
LIEJI0YEH U COJICH, OJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIMH HOHHOIO
oOMeHa, ypaBHEHUsI pEaklMi, MOATBEPKAAIOUIMX CYIICCTBOBAHUE
TEHETHUYECKOU CBSA3U MEXKY BELIECTBAMU Pa3JIMYHbIX KJIACCOB;
pacKphIBaTh CYHIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUU
MOCPEJICTBOM COCTaBJICHUS SJIEKTPOHHOIO OallaHca 3TUX PEaKIIHii;
MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOXKHOCTH TIPOTCKAHHUS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUIHBIX
YCJIOBUSX;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJEKYJIAPHYIO M MOJSIPHYIO MAacCChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOTO JdJIeMeHTa 1o Qopmyse
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

CcOOJIFO1aTh rpaBuia MOJIB30BaHUsI XUMHYECKOU MOCYI0U U
nabopaTopHbM O0OpYJIOBaHMEM, a TaKXke TpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUAMH MO BBIIOJHECHUIO
1a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYEHHIO U COOUPaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHUaKa M YIJIEKUCIIOro rasa);

OPOBOJIUTh  PEAKIMHW, IOATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U MOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIs W3YUYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, DKCICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



8 KUIIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3nen 1. IlepBoHauyaibHble XHMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCTh
1.1 €CTECTBO3HAHUS U IIPAKTUYECKOM 5 0 2 bubmorexa LOK
’ P https://m.edsoo0.ru/7f41837c
JIESITEILHOCTH YeJI0BEKa
bu6moreka [IOK
1.2 B 15 1 0
CHLECTEA H XHMHHCCKHE peaKiiin https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
Bosayx. Kucnopon. [Tonsarue 06 bubnuoreka [JOK
2.1 6 0 1
OKCHIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonstue o kucnorax u bu6moreka [IOK
2.2 8 1 1
COJIAX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 0 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I, . MengeneeBa. CtpoeHune arToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUHN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX 31eMeHTOB /1. H.

Mennene-eBa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

XUMHNYECKas CBA3b.

3.2 OKHCIIUTEIBHO- 8 bubnmorexa [TOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKITUH
bu6mmoreka [{OK
Hroro no pasaery 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMms 3 bubmiorexa HOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosauuecTBo yacoB
HaumeHnoBaHue pa3iejioB U TeM DJIeKTpOoHHbIE (HH(PPOBBIE)
Ne i/ Konrpoibubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckue peakuun
11 [loBTOpEHue U yriydieHue 3HaHul 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuotexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapakTepUCTHKAa XUMHUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyHbL. 24P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX BuG 1OK
nbnmoTexa
2.3 eme VA- LA 7 0 1
DICMEHTOB rpynbt. A3OT, pocop H ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKIX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHUS
3.1 OO0111e cBOIICTBA METAILIIOB 4 0 0 Bubmiorexa OK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubnuoreka [IOK

3.2 Baxuetiime MeTajuibl U UX COSTUHEHUSI 16 httos://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paznen 4. Xumus u okpyxkaomias cpeaa

4.1 BemiecTBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [TOK

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

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KoanyecTBOo 4acos
Ne DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
1 [Ipenmer xumuu. Posb xumMuu B )KU3HU 1 0 0 bu6moreka [IOK
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 ) 1 0 0
OHSATHE O METOJaX MO3HAHMS B XUMHH httos://m.edsoo.ru/f0d227e
[IpakTueckas padorta Ne 1 «IIpaBuna paboTsl
3 B J1a00OpaTOpUu U MIPUEMBI OOpAIICHUS C 1 0 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYTIOBAHUEM.
Yuctele BemecTBa u cMecH. CriocoObl bu6moreka [IOK
4 . 1 0 0
pa3aeiieHusl CMeceH. https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue
5 cMmecelt (Ha mpuMepe OYUCTKY TOBAPECHHOM 1 0 1 bubamorera LOK
pumMep P https://m.edsoo.ru/ff0d28c8
COJIH)».
bu6mmoreka [IOK
6 ATOMEL H MOJICKYJIbI. L 0 0 https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) bubnuorexa [JOK
7 1 0 0
XUMHUYECKUX AJIIEMEHTOB. https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 I1 . 1 0 0
POCTHIC H CIOKHBIC BemecTEa https://m.edsoo.ru/ff0d2a6¢
bubnuoreka [JOK
9 A - . 1 0 0
TOMHOMONCKYIHPHOS yACHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB.
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 0 0 Bubmmorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHUYCCKUX DJIEMECHTOB.
bu6mmoreka [JOK
11 O . 1 0 0
THOCHTCTLHA aTOMHas Macea https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d323c

OTHOCHUTENBHAS MOJIEKYJISpHAsl Macca.

12 MaccoBas 1011 XUMHAYECKOTO 3JIEMEHTA B bubnuoreka [IOK
COCIMHECHUU. https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca. https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XHUMHUYECKas peaKLus. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUH. https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koaMdecTBa, MacChl BEIIECTBA bu6moreka [IOK
110 YPaBHEHUSIM XUMHUYECKUX PEAKIIHM. https://m.edsoo.ru/ff0d5708
Krnaccudukarus XHMHYECKUX peaKinii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHUS bubmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOmeHa).
M. B. JIoMOHOCOB — y4€HBIi-
19 sHuuKIomneauct. O6o0IeHne u Bubamorexa [JOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHHUH.
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BellecTBa U XUMUYECKUE PEAKIIUM. https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE BGHYSCTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H.
dusnyeckrue 1 XMMUYECKHE CBOMCTBA
22 KHCTIopoa (peakinu OKUCIICHUS, TOPEHHE) bubmmorexa [JOK
poAd {peatd » TOP ' https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax.
CriocoOslI mosTydeHus: KUCTIOpo/ia B
T POz bubmuoreka [JOK
23 71a00paTOPHH U POMBIIIEHHOCTH.

[Ipumenenue kucaopoa.

https://m.edsoo.ru/ff0d497a
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TemmoBoit 3¢ (heKkT XUMHUECKON peaKiuH,

24 IIOHATUC O TCPMOXUMHUYCCKOM ABHCHUU BI/I6HHOTGK3 HOK
p P ’ https://m.eds00.ru/ff0d4790
9K30- U SHIOTEPMHUUYCCKHUX PEAKITHSIX.
TOHJII/IBO HEPTH, OJIb 1 MCTAaH ).
25 3ar asHe}EHeqllosnyra CIIOCOOBI ()3r0 bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
[IPEI0TBPAILICHHS.
[Ipaktuyeckas padora Ne 3 o Teme
26 «ITonyuenue u codOupanue KACIopoaa bubnmorexa LOK
7 1P POz, https://m.edso0.ru/ff0d4ae2
W3YYCHHE €r0 CBOUCTBY.
97 Bozopox — aneMeHT 1 MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxosxnenune B npupoe. https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BoJopona. IIpumenenue Bogoposa. https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 IT .
OTPITHE 0 KHCTIOTAX H COJX https://m.edsoo.ru/ff0d50d2
30 CriocoOpl moTy4eHus BOJAOPO/Ia B bubnuorexa [JOK
J1abopaTopuH. https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonyyenue u cobupanue BogOpoOaa bubmorexa LHOK
i N p Aopoaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €r0 CBOHCTBY.
N bu6mmoreka [JOK
32 M i 0066 .3 A .
OIUIPHBI ODBEM TA30B. JAKOH ABOTAIpPO https://m.edsoo.ru/ff0d542e
Brruucnenus 00éMa, KOJMYECTBA BEIIECCTBA
bubnuoreka [JOK
33 rasa o ero U3BeCTHOMY KOJIMYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY.
Brruncienus 005EMOB ra3oB 110 ypaBHEHHIO
34 €aKIM1 Ha OCHOBE 3aKOHA 065&?41;},1)( bubmorexa HOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B.
35 dusnueckre 1 XUMHUECKHE CBOMCTBA BOIBI bubmorexa HOK
AR https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [Tonsarue 00 bu6mmoreka [JOK
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WHJIMKaTOpax.

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas 10s bubamorexa OK
pacTBOpeL. https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOpE.
[Ipaktudeckas padora Ne 5 o teme
38 «[IpurorosieHue pacTBOPOB C ONpeneIEHHON bbamorexa [HOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBAY.
39 KonTpomasnas pabora Ne2 o teme bubnuorexa [JOK
«Kucnmopoa. Bonopona. Bonay. https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuduxanus, bubnuoteka [JOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubamorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/JIOB.
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6moreka [IOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH. https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMu4ecKre CBOMCTBA KUCIIOT bubmmorexa [TOK
A ' https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, COCOOb bubnunoreka [JOK
MOJTY4YEHUs, XHMUYECKUE CBOMCTBA. https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUI.
48 ['eneTnueckas cBsSI3b MEXKIY KllacCaMU bubnmnoreka [JOK

HCOPraHN4CCKUX COCIUHEHUH.

https://m.edsoo.ru/00ad9a50
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bubnuoreka [IOK

49 O0600111eHME U cCUCTEMATHU3AIMS 3HAHUA.
m 1 https://m.edso0.ru/00ad9ch2
KonTtponesHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUYECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
coenrHeHuin".
[TepBbie MOMBITKH KIacCUpUKAIIIT
51 XUMHUYECKUX dJIeMeHTOB. IloHsaTHe 0 rpymmax bubnmorexa LOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOHBIX DJIEMEHTOB.
[Tepuonnueckuii 3akoH u [lepuoandeckas
bu6mmoreka [{OK
52 cucTeMa XUMUYECKUX 3neMeHToB /I, U.
https://m.edsoo.ru/00ada52c
Meuneneesa.
53 Ilepuoasl, TrPyIIIbL, ITOATPYIIIIBI bubmorexa LIOK
P » TPYIIIBL, PYIIBL. https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
W3oTombl. https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB Ileprnoanueckoit cucremsr J1. 1 bubmorera [JOK
pHOZ o https://m.edsoo.ru/00ada6hbc
Meuneneesa.
XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA T10
. bu6mmoreka [JOK
56 ero nosioxeHuto B [leproauyeckoit cucteme
https://m.edsoo.ru/00ada824
. Y. Menneneena.
3nauenue [lepuoamyeckoro 3akoHa ajis
57 pa3BUTHUA HayKu U nipakTuku. /. W. bubnunoreka [JOK
MeneneeB — yu€HbIl, EeAaror u https://m.edsoo.ru/00ada96e
IpaKJIaHUH.
58 DIEeKTPOOTPUIIATEIILHOCTh ATOMOB bu6mmoreka [JOK
XUMHUYECKUX DJIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonHasg xuMuueckast CBsI3b.
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KoBanentnas nossipHasi XUMHUY€ECKasi CBSI3b.

https://m.edsoo.ru/00adaab8
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bubnuoreka [IOK

1 K . 1
6 OBAJICHTHAA HCIOJIApHAsd XUMHUYCCKasd CBA3b https://m,edsoo_ru/OOadaab9
bubnuoreka [IOK
2 . 1
0 CTeneHs okucIeHiA https://m.edsoo.ru/00adae28
63 OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [JOK
peaKkuuu. https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTETN U BOCCTAHOBHUTEIH. 1 https://m.edsoo.ru/00adb076
65 KonTponsnas padora Ne4 no teme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XMMHUYECKas CBS3bY. https://m.edso0.ru/00adb486
bubmmoreka [IOK
66 IT .C . 1
OBTOpEHHE. LIPOCHAE atomMa https://m.edsoo.ru/00adb33c
67 [ToBTOopenue. Kiacchl HEOpraHUYECKUX 1 bubnuorexa [JOK
COEJTMHEHU. https://m.edsoo.ru/00ad9ch2
68 [ToBTOpenue. Tubl XUMUYECKUX pPEAKITHI. 1 Et?[iH;I;T:;?)gﬁ/I:f 0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KUIIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
[Iepnoanueckuit 3akoH. [lepnoanueckas
bu6mmoreka [{OK
1 CUCTeMa XUMHYECKHX 37eMeHTOB J]. U. 1 0 0
https://m.edsoo.ru/00adb59e
Menneneena.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX 1 0 0 bubmorera [JOK
p P https://m.edso0.ru/00adb6b6
MEePUOJIOB.

3 Knaccudukarnus 1 HOMeHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHMYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2

4 Bupl XUMHYECKOU CBSA3U U THIIEI 1 0 0 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme

5 «IToBTOpEHUE U yriyOneHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiraccay.

6 Knaccudukanus XuMu4ecKuX peakiuu 1mo 1 0 0 bubnuorexa [JOK
Pa3IMYHBIM TPU3HAKAM. https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOH PEaKIUu.

7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 0 0 bubmmorexa [TOK

P https://m.edsoo.ru/00adbe9a
peaKIusX.
[ToHsATHE O XUMHYECKOM PaBHOBECHH.

8 @DaxTOpHI, BIUSAIONIME HA CKOPOCTh 1 0 0 bubmuoreka [JOK
XUMHUUYECKOHN PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS.

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 0 0 bubmuoreka [JOK
peaKuuu. https://m.edsoo.ru/00adcade

bu6mmoreka [JOK

10 Teopust 27EKTPOTUTHYECKOM TUCCOITUAIIUH. 1 0 0

P P A Hat https://m.edso0.ru/00adcd68
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CunbHbIE U Cl1a0bIe 3JEKTPOJIUTHI.

11 Wounrle ypaBHeHUS peakuil bubnmorexa LHOK
yp p ' https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LOK
p _ https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOLHAITIH.
XUMHYeCKHEe CBOMCTBA COJICH B CBETE
13 MPEACTABIEHNI 00 DIEKTPOIUTHUECKON bubmmorexa [TOK
p p https://m.edso0.ru/00add8b2
JIIACCOIAAIIHH.
bubmmoreka [{OK

14 ITorsaTre o THAPOIN3E CONCH.

P https://m.edsoo.ru/00add9d4
bu6moreka [IOK

15 O000111eH1E U CUCTEMATHU3aIlUs 3HAHUH.

i 8 https://m.edsoo.ru/00addd12

16 [IpakTueckas pabota Ne 1. «Pemenue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4». https://m.edsoo.ru/00addbfa
KontponbHas padorta Ne2 o teme

17 «DIEKTPOIIUTUYUECKAS JUCCOLIHALIUS bubmorexa HOK

P A HHATHA: https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX).

18 OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuorexa [JOK
XHUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa. https://m.edsoo.ru/00addfe2
XnopoBogopoa. CossiHast KUCIIOTa,

. bu6mmoreka [JOK
19 XUMHUYECKHUE CBOWCTBA, MOIYUYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE.
[Ipaktiueckas pabora Ne 2 o teme
20 «[Tonyuenne COJSTHON KUCIOTHI, U3YYEHHUE €€ bubmorexa [IOK
. i - 1Y https://m.edsoo.ru/00ade348
CBOMCTBY.
BrrunciaeHus 1o ypaBHEHUSAM XUMHUYECKUX

21 €aKI1i, eClIN O yI/l:H W3 peareHToB JaH B bubmorexa LIOK
peartui, g p a https://m.edsoo.ru/00ade488
n30BITKE.

99 Oo6mas xapaktepuctuka snemMeHToB VIA- bubnmoreka [JOK

IPYIIIBL.

https://m.edsoo.ru/00ade64a
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ANoTponHbIe MOJU(PHUKALINN CEPBI.

bubnuoreka [IOK

23 HaxoxeHnue cepbl U €€ COeTUHEHUI B
A p f[ https://m.edsoo.ru/00ade64a
pupoie. XUMUIECKHE CBOHCTBA CEPHI.

24 CepoBojiopo1, cTpocHHE, (PU3HIECKUE U bubnuorexa [JOK
XUMHYECKHE CBOMCTBA. https://m.edso00.ru/00ade802

o5 Oxcunpl cepbl. CepHast KUCIIOTa, (PU3HYECKUC bubnuorexa [JOK
U XMMHUYECKHE CBOWCTBA, IPUMEHEHHE. https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIINH, JIEKAIIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOcO0a MoTydeHus bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KalOILIEH Cpeibl COCTUHEHUSIMH CEPBHI.

97 Brruncienne MaccoBOM JTOJIH BEIXOJA bu6moreka [IOK
MIPOJYKTA PEAKLIUH. https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 3J1eMeHToB VA-

28 TPYIIIBL. A30T, paCIIPOCTPAaHEHUE B MPUPOIC bubmorera [JOK

PYIIIBL - pactipoctp . PHPOJIE, https://m.edsoo.ru/00adeea6
¢buznyeckue U XuMUYeCKre CBOMCTRA.

29 AMMHaK, ero pu3ndeckue 1 XUMUIECKUE bubnuoreka [IOK
CBOICTBA, MOJYyYEHUE U TPUMEHEHUE. https://m.edso0.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «Ilonyyenrne aMmMuaKa, U3y4eHHUE €ro bubmorexa HOK

N i - MY https://m.edsoo.ru/00adf180
CBOMCTBY.

31 A3oTHas Kuciora, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA. https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS

39 B KaueCTBE MUHEPAIbHBIX YI0OpEHUH. bubmuoreka [JOK
XHUMHUYECKOE 3arpsI3HEHUE OKPYXKaIOLIEen https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSMH a30Ta.
docdop. Oxeun docdopa (V) u pochopnas

33 KHUCTIOTa, (PU3MUECKUE U XUMUYECKHE bubmmorexa [JOK

L https://m.edsoo.ru/00adf68a
CBOCTBa, MOJIy4YEHUE.
34 Hcnons3oBanue pochaToB B KauecTBE bubnuorexa [IOK
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MUHEPAIbHBIX YA0OpeHHid. 3arps3HeHne
PUPOHOH cpenbl pocdaramu.

https://m.edsoo.ru/00adfc20

VYriepoa, pacnpocTpaHeHHE B TIPUPO/IEL,

bubmuoreka [IOK

3 ¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA. https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJIOTHICCKUE bu6mmoreka [IOK
po0OJIeMBbl, CBSI3aHHBIE C OKCUIIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
(V).
" bubnuotexa [JOK
37 YTOIIbHAs KHCIOTA H e€ COTH. https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padora Ne 4 o Teme
38 "[TorydeHne yrieKuciioro rasa. brbmorexa [TOK
https://m.edsoo.ru/00ae027e
KauecTtBenHas peakuus Ha kapOoHaT-HOH".
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUYECKUX bubnuorexa [JOK
BEIIECTBAX KaK O COCTMHEHUSX YIJIepoia. https://m.edsoo0.ru/00ae054e
40 KpemHunii u ero coennHeHus. bubmmorexa TTOK
https://m.edsoo.ru/00ae080a
[Tpaktruueckast padota Ne 5. Permenue
41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmorexa HOK
. https://m.edso0.ru/00ae0bf2
«Baxueime HeMeTauIbl M X COSAMHEHUSD».
42 KontponbHas padota Ne3 no teme bubnuoreka [JOK
«Baxxueme HeMeTAIUIBI U UX COETUHEHUS. https://m.edsoo.ru/00ae0el8
OO01rast XxapaKTepUCTUKAa XUMHUYECKHUX
43 3JIEMEHTOB — METAJUIOB. MeTaminyuecKkas bubmuoreka [JOK
CBSI3b M METAJUTMYECKAs KpUCTAINYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nvecKkue CBONCTBA METAJLIOB.
XUMHUYECKUE CBOMCTBA METAIIIIOB.
44 DNEeKTPOXUMHUYECKUH Psil HANPSHKEHUM bubmmorexa [JOK
https://m.edsoo.ru/00ae1156
METAJJIOB.
45 O61ue crnocoObl MOTYYeHUS METaIOB. bubnmnoreka [JOK

CnnaBsl. Beruncnenus mo YPpaBHCHUAM

https://m.edso0.ru/00ael1156
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XMUMHMUYECKUX PEaKLN, €CIU OJUH U3
pEareHToB COJAEPKUT PUMECH.

46 [TonsTHE O KOPPO3UU METAIIIOB. butamorexa LOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

41 [Henobie MeTAIEL. https:// m.edsocI)_.I ru/00ae14b2

48 OKcubl ¥ TUIPOKCUIBI HATPUS U KaJUA. bubmmorexa [TOK
https://m.edsoo.ru/00ael4b2

49 [IenouyHoO3eMeNbHBIE METAJIJIBI — KJIBIIUN U bubmmoreka [{OK

MarHui. https://m.edsoo.ru/00ael5e8

50 Baxueiiiue coenMHEHN KaJIbIIN. bubnmorexa LHOK
https://m.edsoo.ru/00ael5e8

51 O06o00meHre 1 CHCTEMAaTH3aIis 3HAHUH.

N . bubmnoreka IJOK
52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHHUS. httos//m.e dsogru 100261886
53 [IpakTuueckas padota Ne 6 o Teme bubnuoreka [IOK
"YKECTKOCTH BOJIBI M METOBI €€ YCTpaHEHHUS " . https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
>4 ATIOMHHHH. https:// m.edsoc%.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHUIA. https://m.edsoo.ru/00aelc64

56 TKeeso. bu6mmoreka [JOK
https://m.edso00.ru/00ae1d86

57 Oxcuppl, TUAPOKCH B U conu xkene3a (1) u bubnuoreka [JOK

xenesa (11). https://m.edsoo.ru/00ae35e6

58 O0001IcHNEe B CHCTEMAaTH3allUs 3HAHUI.

ITpaktuyeckas pabora Ne 7. Pemenue
59 AKCMEPUMEHTAIBHBIX 33/1a4 0 TEME bubmorexa HOK
«BaxxHeHmme MeTaIbl ¥ X COCTUHCHU). https.//m. dso0.rOUaedded
50 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX bubmuoreka [JOK

peaxunﬁ, €CJIM OAVH U3 pCarcHTOB J1aH B

https://m.edsoo0.ru/00ael1750
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M30BITKE W COJCPIKUT MPUMECH.
Briuucienus MmaccoBOM 10U BBIXOJA
MPOJYKTa PEAKIUH.

61 O06o001IeHre U CCTeMAaTH3alns 3HAHUH. 1
62 KonTtponeHas padota Ne4 mo teme 1
«BaxxHeue MeTajljibl U UX COCAUHECHUS.
63 BeniecTBa u maTepuainbl B TOBCEAHEBHOM 1 bu6mmoreka [IOK
YKU3HU YE€JIOBEKa. https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH 1 bubnuotexa [JOK
Cpenbl. https://m.edsoo.ru/00ae4270
65 Ponpe xuMum B pelieHnH 3KOJIOTHYECKUX 1 bubnuoreka [JOK
poOIIeM. https://m.edsoo.ru/00ae4270
66 [ToBTOpEHME. DNEKTPOIUTHYECKAS 1 bubnuoreka [JOK
JIMCCOITHAITHA. https://m.edsoo0.ru/00ae0d0a
67 [ToBTOpenue. Pemenne 3aga4 no teme 1 bubnuoreka [IOK
"Hemerannsr". https://m.edsoo.ru/00adb33c
68 [ToBTOpenue. Pemenue 3amay mo teme 1 bubnuoreka [IOK
"Meramisr". https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus, 8 wmacc/ Tlabpuensn O.C., OctpoymoB W.I'., CnagxkoB C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

2. Xumus, 9 xnacc/ Tabpuenssa O.C., OctpoymoB W.I'., CnagkoB C.A.,
AxrmmonepHoe obmiectBo «M3marenbctBo «IIpocBenienne»

IMeyaTHas mpoayKuus:

1.IlpaBuna TexHUKH 0€30MACHOCTH (CTEH/ IKCIIO3UITUOHHBIH)
2.Ilepuonuueckas cucrema xumuieckux sineMeHToB J[.M. MenneneeBa (cTeHa
AKCHO3ULIMOHHBIN )

3.PacTBOpuMOCTH coJiel, KUCTIOT U OCHOBaHUI B BOJIE (CTEH
AKCHO3ULIMOHHBIN )

4IlpaBuna moBeAeHUS oOOydYarOmMXcsa B KaOuHeTe XuUMUU  (CTEHJ
AKCITO3UITMOHHBIN )

5.IIpaBuna moBeneHus 00ydYalOMUXCs B KaOMHETe XUMHHM (MHCTPYKTAXKU IS
MPAKTUYECKUX padOT U TAOOPATOPHBIX OMBITOB),

6./leMOHCTpallMOHHBIE TAOIHITBI IO XUMHH

7.JleMOHCTpallMOHHBIE TIJIAKaThl IO HEOPTAaHUYECKOM XUMUU

8.KoMIuiekT mopTpeToB XUMHKOB

OBOPYJIOBAHME JJISA MIPOBEJAEHUSA ITPAKTUYECKUX PABOT
1.ITpuGopel, HAOOPHI TMOCYABI M JA0OPATOPHBIX MPHUHAIICKHOCTEH IS

XUMHUYCCKOI'O OKCIICPUMCHTA O6HIGFO HazHa4YCHMUA



2.Becnl

3.HarpeBaTenbHble IPUOOPHI (CIUPTOBKA)

4. 1ITatuB A1 1€MOHCTPALIMOHHBIX ITpooupok [1X-21

S.IraruB metamnuueckun 1J1b

6.Habop dnakonos (250 — 300 My 1151 XpaHEHHs] paCTBOPOB PEaKTHUBOB)
7.Habop nocyipl ¥ MPUHAJICKHOCTEH JJIsI YYEHUUECKOTO IKCTIEPUMEHTA
8.Habop cxisiHOK ((p1akOHOB) JIJIst XpaHEHHUS PACTBOPOB PEAKTUBOB

9.Ha6op npobupoxk (I1X-14, I1X-16)

10.10taTuBbl AJ1s1 MPOOUPOK

11.Komnexkuuu: Anomunuii, Bonokna, Mertamiasl U ciuiaBel, MuHepanbl U
ropusie mopoasl, HedTh u BaxHelline TPOAYKTH €€ mepepaboTKH,
[Tmactmaccesl

12.Ha6op ob6opyaoBaHus M peakTUBOB i nmpoBeaeHus [ A no xumuu

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIIM-YPOBEHb.

Peamuzanmuss  tpebGoBanuit ®PI'OC  ocHoOBHOrO 00mero oOpa3oBaHUS.

MeTtoandeckoe nocodue ist yaurtess.pdf

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
1. https://educont.ru/?utm_source=eljur

2. https://edu.skysmart.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень

3. Caiitr CIAM T'MA: PELIY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru
https://resh.edu.ru/
4. https://uchi.ru/

5. https://www.yaklass.ru/
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