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Pabouas mporpamma mo ydebHOMy mpenMery «Xumus» (06a30BbIii YpoBeHb) (mpeameTHas o0nacth «EcCTecTBEHHO-HAYYHBIC TPEIMETHI»)
(laiee COOTBETCTBEHHO — MporpamMma IO XUMHH, XMMHS) BKJIIOYACT MOSICHUTEIbHYIO 3allUCKy, COJEp)KaHHhe OOydeHus, IJIaHHpyeMble
pe3yJIbTaThl OCBOEHHUS IIPOTPAMMBI 10 XMMHMH, TEMaTHUECKOE IJIAHUPOBAHUE.

IHosicHuTebHASA 3aNIMCKA.
[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI COCTaBlIeHA Ha OCHOBE TPEOOBAHUHN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 0011Iero o0pa3oBanus, npencraBieHHbIx B DI'OC 00O, a Takke Ha ocHOBE (eaepanbHO paboueit
IpOrpaMMbl BOCIHTAHHUS W C Y4ETOM KOHIICTIIIMU TPENOJaBaHUs Y4eOHOTO mpeaMera «XUMHsS» B 00pa30BATEIbHBIX OPTraHU3ALUIX
Poccuiickoit deneparumu.
[Iporpamma mo XxuMuu Aa€T MpPEACTaBICHHE O LENAX, OOLIeH cTparermu OOydeHUs, BOCIUTAHUS W Pa3BUTHS OOYYAIOUIUXCS CPEICTBAMU
yueOHOro IMpeaMeTa, YCTaHaBIMBAaeT o0O0sA3aTeNbHOE MPEAMETHOE COAEpKaHHME, NpPelyCMaTpUBAeT paclpelesieHne ero Mo Kiaccam u
CTPYKTYpUPOBAaHHME IO pa3jeiaaM U TeMaM HIpOrpaMMbl IO XUMHH, OIpPEAEIsSeT KOJUYECTBEHHbIE M KAue€CTBEHHBbIE XapaKTEPUCTUKHU
COJIepXKaHUsl, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh M3YUYECHHUSI XUMHUHU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKU
y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEW OOYyJaroIuXcs, ONpEIeNseT BO3MOXKHOCTH IpeaMeTa s pealu3alui TpeOOBaHUM K
pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbraraM oOOyudeHUsT XUMHM Ha YpOBHE IieJied HU3Yy4eHHs IpeJIMETa W OCHOBHBIX BMJIOB Y4YEOHO-TIO3HABATEJIbHOM N€ATEIbHOCTH
00y4aro1erocsi o OCBOCHHUIO Y4eOHOTO COAepKAHUSI.
3HaHME XUMHHU CIIY>)KUT OCHOBOH JUIsl POPMHUPOBAHUS MUPOBO33PEHMS 00YyUaIOIIErocs, €ro MpeaAcTaBiIeHUl 0 MaTepUaIbHOM €IMHCTBE MHpA,
BaXXHYIO POJIb UTPAIOT POpMHUpPYEMbIE XUMHUEH MpPEACTaBIEHUS O B3aUMOMPEBPAIICHUAX YHEPTHUH U 00 3BOJIOLUHU BEUIECTB B MPUPOJIE, O MYTSIX
peuieHus TI00aNbHBIX MNPOOJIEM YCTOWYMBOTO pa3BUTUSL UEJIOBEUECTBA — CHIPbEBOM, HSHEPreTUYECKOM, MUIIEBOM M SKOJIOIMYECKOM
0€30I1acCHOCTH, IPOOJIEM 3IPABOOXPAHEHHUS.
H3ydyeHue xumuu:
CIOCOOCTBYET peanu3alliil BO3MOXKHOCTEH Ml caMOpa3BUTUS M (QOPMHUPOBAHUS KyIbTYphl JUYHOCTH, €€ o0meld M (PyHKIHOHATHHON
TPaMOTHOCTH;
BHOCHT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPUECKUX CIIOCOOHOCTEH OOy4aroluxcs, HaBBIKOB WX CaMOCTOATEIbHOW y4eOHOMH
JeSATeTbHOCTH, SKCTIEPUMEHTAJIBHBIX U UCCIIEIOBATEILCKUX YMEHHUHM, HEOOXOIMMBIX KaK B MMOBCEIHEBHON JKM3HU, TaK M B TPO(PECCHOHATILHON
JeATEIbHOCTH;
3HAKOMMT CO CNEUU(PUKON HAYYHOI'O MBILIUIEHUS, 3aKJIa/JbIBA€T OCHOBBI LIEJOCTHOTO B3TJIsAa HAa €JUHCTBO MPUPOJBI M YENOBEKa, SABISETCS
OTBETCTBEHHBIM 3TaroM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUaIOLTNXCS;
croco6cTByeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO--HAyYHBIM 3HAHMSIM, K NMPUPOJE, K YEIOBEKY, BHOCUT CBOI BKJIaJa B
9KOJIOTHYECKOE 00pa30oBaHNe 00YJaIOLINXCS.
JlanHble HampaBlieHHsT B OOyYE€HUH XHMHH OO0€CHeunBaloTCi CHenuPUKON coaepk aHus y4yeOHOro IMpeaMera, KOTOpBIM sBisieTcs
MeAarorn4ecky aIalTUPOBAHHBIM OTpaXeHHEM 0a30BOI HAYKH XMMHH Ha ONPEIeTIEHHOM dTare e€ pa3BUTHSL.
Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBaHUsI OPUEHTHUPOBAH HA OCBOEHHE O0YYaroIIMMUCS CUCTEMbI NEPBOHAYAIBHBIX MOHITHHA
XUMHH, OCHOB HEOPTaHMUECKOW XMMHUU U HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSATHI OPraHMYE€CKOW XUMUHU.



CrpykTypa coaep:KaHus MPOrpaMMBbl 110 XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO N0xo0/a K e€ uzyueHuro. ConepkaHue CKIIaabIBaeTCs
U3 CUCTEMBbI MOHSATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATHH O XHUMHUYecKON peakuuu. O0e 3TH CHCTEMbI CTPYKTYPHO
OpraHM30BaHbl 110 IPUHIIMITY [TOCJIEJ0BATENLHOIO PAa3BUTHSI 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEACTABIECHUI pa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUSI pACCMATPUBAIOTCS Ha OCHOBE SMITUPHUECKU MOJTYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIE0BATEIBLHO OT
OJTHOTO YPOBHSI K JPYroMy, BBIONHAS (DYHKIMH OOBSICHEHHS M MPOTHO3MPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMBbI 110 XUMHUHU CIIOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHUS O XMMHUYECKON COCTABIIIONICH HAYYHOW KapTHHBI MUpa B
JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOI'O OTHOIIEHHS K HAYYHOMY 3HAHUIO M METOJAaM NO3HAHUs B Hayke. M3yueHne XuMuu mpoucxoauT
C TMIPUBJICYCHNEM 3HAHUN U3 paHee U3YUYEeHHBIX YUeOHBIX mpeaMeToB: «OKpyxarommii Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacc.
[Ipy u3y4yeHHH XUMHUHU MPOUCXOAUT (HOPMUPOBAHHE 3HAHUNW OCHOB XHMHUECKONM HAyKM Kak OOJacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
IPAKTUYECKON JEATEIbHOCTU YEJIOBEKa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3ajaua y4yeOHOro mIpeaMeTa COCTOUT B
(GOpMUPOBAHUN CHCTEMbl XMMHUYECKUX 3HAHUA — BaKHEHUIIMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETHUECKUX TIOJONKEHHUM, TOCTYIMHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, si3plKa HAyKH, B MPHOOMICHMHM K HAYYHBIM METOAAaM IO3HAHUS NPH W3YYEHUH BEIIECTB H
XUMHYECKHX peakiuii, B (OPMUPOBAHUU U PA3BUTUHU IMO3HABATEIbHBIX YMEHHM M MX MPUMEHEHUU B Y4eOHO-TIO3HABATEILHON U y4yeOHO-
HCCIIEIOBATEIbCKON AEATEIbHOCTH, OCBOCHUH MPaBUII 0€30MaCHOTO 0OpaIeH!s ¢ BEIIECTBAMH B ITOBCETHEBHON YKU3HH.

[Tpu n3yyeHnn XMMUHU Ha YPOBHE OCHOBHOTI'O 00111ero 00pa3oBaHUs Ba)XKHOE 3HAYCHHE PUOOPEH TaKkue 1eJH, KaK:

— (opmupoBaHNE MHTEIUIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIIbBHOMY MPUHSATHIO
peLIeHNH, CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM >KU3HU;

— HaIlpaBJICHHOCTb OOyuY€HHUsI Ha CHCTEMaTH4ecKoe MpuoOUIeHHe OO0yJarouMxcs K CaMOCTOSTENbHON I103HABAaTENbHOM JEeATEIbHOCTH,
Hay4YHBIM METOJ]aM MO3HaHUA, (GOPMHUPYIOLUIUM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHM K XMMMU;

— o0ecrieueHne YCIOBHUM, CIOCOOCTBYIOIIUX MPHOOPETECHUIO OOYJaIONIMMUCA ONBITa Pa3HOOOpPAa3HOM JEeATEIbHOCTH, IIO3HAHHUS W
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE ISl Pa3JIMUHBIX BHJIOB JESATEIbHOCTH;

— (popmupoBanue oOuieil GyHKIMOHATBHOM U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSICHITH M OLIEHUBATDH SIBJICHUS
OKPY’KaIOIIEr0 MUPA, UCHOJIb3Yys 3HAHUS U OIBIT, MOJYUYEHHbIE IPH U3YYEHUN XMMHUH, IPUMEHSTh UX NP PELICHUH Ipo0IeM B MOBCEIHEBHON
YKU3HU U TPYJOBOM NEATEIBHOCTH;

— (hopMupoOBaHHE Y O0YYAIOIINUXCSI TYMAHUCTHYECKUX OTHOIIEHUH, MTOHUMAaHUs [IEHHOCTH XMMHUYECKHX 3HAHUH JJIs1 BEIPAaOOTKH HKOJIOTHUECKU
1€J1eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOU JESITENLHOCTH B LIESX COXPAHEHUS CBOETO 37I0POBbS M OKPYXKAIOIIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJI M CAaMOBOCHHTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKHUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(]UIIS M HANPaBICHHOCTH JlalbHeHIIero o0yueHusl.



OO11ee Yrco 4acoB, OTBEASHHBIX JIJIS U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOTO 00111eTr0o 00pazoBanus, coctaBiser 170 gacos: B 8 kinacce — 102
yacoB (3 gaca B Hezel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).
COAEPXAHUE OBYUYEHUA

8 KIIACC

[IepBOHaYaIbHBIE XUMUYECKHUE TOHATHS

IIpenmer xumuu. Posib XuMUHK B JKM3HU 4elloBeKa. XUMUS B CUCcTeMe HayK. Tena u BemecrBa. dusnyeckue CBOKWCTBA BELIECTB. ArperaTHoe
coctosiHue BewecTB. [loHATHE 0 MeTO1aX O3HAHUS B XUMHH. YucThle BenecTBa U cMecH. CriocoObl pa3eseHus CMEeCcen.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie 1 ci0XHBIE BeleCTBA. ATOMHO-MOJIEKYIJISIPHOE
yUYEHHUE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENbHASI aTOMHAs Macca.
OTtHocuTenbHass MOJIEKYJIIpHAs Macca. MaccoBas 40151 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUHU.

KommuectBo BemectBa. Monb. MomsipHast Macca. B3auMOCBS3b KOJIMYECTBA, MACChl M 4YMCJA CTPYKTYPHBIX €IMHHUIl BewlecTBa. Pacdérsl mo
bopMynaM XUMHUYECKUX COETUHEHUH.

duznyeckue U XUMHUYECKUE SIBICHUA. XUMHUYECKash peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHMsI MacChl BELIECTB. XMMHUYECKHE ypaBHEHUS.
Knaccugukaius XuMruueckux peakuuil (CoequHeHns, pa3iokKeHus, 3aMeLeHHs, 0OMEHa).

XUMUYECKUI SKCIIEPUMEHT:

3HaKOMCTBO C XMMHYECKOM MOCyno#, mpaBuiamMu paboTbl B jabopaTopuu W npuémamu oOpallieHHsl ¢ J1abopaTOpHbIM 00OpYyIOBAaHUEM,
U3y4eHHE U ONMcaHne (PU3MUECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB, HaOMroAeHNe GU3NYecKux (TUIaBICHUE BOCKA, TasHUE JIb/a,
pacTupaHue caxapa B CTyIKe, KHUIEHME M KOHJAEHCAIMs BOJAbI) M XUMHUYECKHX (TOpEeHHe CBeYM, MPOKAJIMBAHUE MEJHOH IPOBOJIOKH,
B3aMMOJIEICTBHE MeJa ¢ KHCJIOTOM) SIBI€HUHN, HAOIIOJeHHE U ONMMCAaHHUE MPU3HAKOB IMPOTEKAaHUSI XUMUYECKUX peakUui (pa3joKeHue caxapa,
B3aMMOJIEIICTBUE CEPHOI KUCIOTHI € XJIOpUIOM Oapusi, pasnokeHue ruapokcuna meaum (II) mpu HarpeBanum, B3auMoJeiicTBHE Kele3za ¢
pactBopom conu Meau (II), nzydyenune crnocoboOB pazfeneHus cMeceil: ¢ MOMOIBI0O MarHura, (GUIbTPOBaHME, BbIIApUBAaHUE, AUCTUILIALNA,
xpomarorpadus, NpoBeJeHUEe OYMCTKU MOBAPEHHOM COJM, HAONIOJEHUE U ONMHUCAHUE PEe3YJIbTATOB MPOBEJCHUS OIBITA, UIUIIOCTPUPYIOLIETO
3aKOH COXPaHEHUs MacChl, CO3/IaHKe MOJIEJIEH MOJIEKYI (I1AapOCTEPIKHEBBIX ).

Bakneiimue npencraBuTeN HEOPraHUYECKUX BELIECTB

Bosnyx — cmech razo. CocraB Bo3ayxa. Kucinopon — aneMmeHT u mpocTtoe BemiecTBo. HaxokneHue kuciopona B npupoze, pusnyeckue u
XUMHUYeckre cBoicTBa (peakuuu ropenus). Oxcuabl. Ilpumenenue xucnopoga. CrocoObl MOMydeHHMsS KHUCIOpojAa B JabopaTopuu u
npoMeinuieHHOCTH. KpyroBopoT kucnopoza B npupoae. O30H — ajuioTponHasi MOAU(PUKALUS KUCIOPOa.

TennoBoil 3pdexT XumMuueckol peaknuu, TEePMOXUMHUYECKHE YpaBHEHUs, 9K30- U JHAOTEPMHUYECKHE peakiuu. TOMJIMBO: yroib U MeETaH.
3arpsi3HEHUE BO3/lyXa, YCUIEHHE TApHUKOBOT0 3(P(eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BeriecTBo. HaxoxxaeHne Bogopoaa B Mpupojie, (u3nyeckre 1 XMMUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nosrydeHusi. Kneinotsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€rsl 1o XUMHUECKUM YpaBHEHHSIM.



®dusnueckue CBOMCTBA BOoAbl. Boxa kak pactBopureinb. PacTBophl. HackllleHHBIE M HEHACBIILEHHBIE PacTBOPBL. PacTBOPUMOCTL BELIECTB B
BojZie. MaccoBasi 107151 BEIIeCTBa B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJAbl. OcHOBaHMS. Poib pacTBOPOB B IPHUPOJAE M B KU3HU YEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHrue NpUpoIHbIX BoJ. OXpaHa U OYUCTKA TIPUPOAHBIX BOJI.

Knaccudukanus neoprannueckux coenunenuii. Oxcuanl. Knaccudukaiuys okcuaoB: cojaeodpasyroiire (0CHOBHBIE, KUCIOTHbBIE, aM(pOTEepHbIE)
U HecoseoOpasyromue. Homenknatypa okcuaoB. Guznueckrue u XUMUYIECKUE CBOKMCTBA OKCHIOB. [ToirydeHrne oKCHmoB.

OcHoBanus. Knaccudukanus ocHOBaHUN: IIEIOYM U HEpacTBOpUMbIE ocHoBaHMs. HomeHknarypa ocHoBanuil. dusnueckue U XUMHUYECKUE
CBOMCTBa OCHOBaHUU. [loirydeHre OCHOBaHUMN.

Kucnotel. Kimaccudukanust kucinor. Homenknarypa kuciot. @usnyeckne 1 XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetamioB H. H.
bekerona. [lonyueHnne KucIor.

Conu. Homenkiarypa coseit. @uznueckue U XuMU4ecKkre cBorcTBa cotied. [lonydyenue comnen.

['eneTndeckas CBsI3b MEXKIY KJIaCCaMH HEOPTaHMYECKUX COCTUHEHUMN.

XUMHYECKUH IKCIIEPUMEHT:

KaueCTBEHHOE OMPEJICIICHUE COJIEPKaHMUsI KUCIOpOAa B BO3AyXeE, MOJIyYyeHHE, COOMpaHue, paclio3HaBaHUWE M M3yUYE€HHUE CBOMCTB KHCJIOPO/IA,
HAOJIO/IEHUE B3aMMOJICHCTBHS BEUIECTB C KHCIOPOJAOM U YCJIOBHUS BO3HUKHOBEHHUS U TMpEKpallleHUs TopeHus (Mokapa), O3HAKOMIICHHE C
oOpaslaMu OKCHIOB M OIKMCAaHME WX CBOMCTB, TMOJy4€HHE, COOMpaHHE, paclo3HABaHHE M H3yYE€HHUE CBOMCTB BojJOpoaa (TOpeHHe),
B3auMojeiictBue Bojmopoaa ¢ okcugom wmenud (II) (BO3MOXKHO UCHONB30BaHME BUIECOMATEPHANIOB), HAOMIOJEHHE OOpaslloB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIEJOBaHHE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C
onpenenéHHOM MaccoBOM J1oJie PAacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOJBI C MeTaulaMd (HaTpueM U KajbIeM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HCCIEAOBaHUE OOpa3IlOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHUE W3MEHEHUS
OKpacKH MHAUKATOPOB B pACTBOpaxX KUCIOT U IIeNouel, n3yueHue B3aumopaeiicteus okcuna meau (1) ¢ pactBopom cepHOii KUCIOTHI, KUCIIOT C
MeTaJUIaMH, PEaKIUi HEeUTpaIu3aluu, MOJydyeHHE HEPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajula JPYTHMM M3 pacTBOpa COJIH,
pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIIne KJ1acChl HEOPraHUYECKUX COEIMHEHUID.

[Tepuonnueckuit 3akon u I[lepuoamdeckas cuctema xumuueckux aemeHToB [I. M. MenaeneeBa. CtpoeHue atoMoB. XUMHUYECKAsl CBSI3b.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU

[TepBbie OMBITKU KIAacCU(UKAIIMKN XUMHUYECKUX 2JIEMEHTOB. [loHATHE O Tpymnmax CXOIHBIX AJIIEMEHTOB (IEIOYHBIE M IIETOYHO3EMENbHBIC
METAaJIJIbl, TaJIOTE€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

ITepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa. KoporkonepuonHas u IJIMHHONEPUOIHAS
dopmer [leprognueckoit cucrembl xumudeckux snemeHToB . M. MengeneeBa. Ilepuonbl u rpymnmbl. OU3NYECKUH CMBICI TOPSIKOBOTO
HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIbI JIEMEHTA.

Crtpoenue atomoB. CocTtaB aToMHBIX snep. M3ortombl. DnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX 000JOYEK aTOMOB MEpPBBIX 20 XUMHYECKHUX
aneMeHToB [lepuonnueckon cuctemsl [[. 1. MenaeneeBa. XapakTepucTuKa XMMHYECKOTO 3JIEMEHTA MO €ro MojokeHuto B Ilepuogmyeckoii
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX DJEMEHTOB, METAIMYCCKUX W HEMETAUIMYECKHX CBOWCTB MO Tpymmam |
MEepPHOJIaM.



3unauenue Ilepuoguueckoro 3akoHa u [leproauueckoil cucTeMbl XUMUYECKUX AJIEMEHTOB Ul pa3BUTHs Hayku U npaktuku. 1. 1. Mennenees
— Y4€HBIN U TpaXKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (OJsipHAasi U HENOJIIpHAsi) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XMMUUECKUX 3JIEMEHTOB. MlOHHas CBA3b.
Crenenb oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENIbHbIE peakuuu. [Iponeccel OKHUCIEHMsT UM BOCCTaHOBIEHMS. OKHUCIUTENU U
BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT:

u3ydeHre o0pas3IoB BEIIECTB METANIOB U HEMETAJIOB, B3aMMOJICHCTBHE TMIPOKCUIA IUHKA C PACTBOPAMH KHUCIOT U ILEJIOYEH, POBEICHHE
OTIBITOB, WJUTFOCTPUPYIOLINX MIPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuy pa3iokKeH!s, COeTUHEHNU).
MexnpeaMeTHble CBSI3U

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH M3YyYEeHUH XUMHUHM B 8 KJacce OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO-
-HAY4YHBIX ITIOHATHN, TaK U IIOHATUHN, SBIIIOIIMXCS CHCTEMHBIMH JUISl OTJEIbHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO01mure ecTecTBEHHO--HAy4YHbIE TOHSATHUS: HAay4dHbIH (hakT, rumores3a, TEOpHs, 3aKOH, aHAIM3, CHHTE3, Kiaccuukaiys, MepuoAUYHOCTb,
Ha0JII0/IeHUE, SKCIIEPUMEHT, MO/IETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duznka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUYECKHI 3apsi, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3, PHU3MUECKUE BETHUNHBI, CIUHHUIIBI H3MEPEHHS, KOCMOC, TUIAaHETHI, 3BE3/161, COHIIE.
buomnorus: poTocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo u xuMuueckas peakius

[Tepuognuecknii 3akoH. Ilepuoanueckas cucrema xmmuueckux 3ieMeHToB JI. M. MenneneeBa. CtpoeHne atomMoB. 3aKOHOMEPHOCTH B
U3MEHEHUN CBOMCTB XMMHWYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KaIMs, KaJIbLUsi U UX COCIUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
371eMeHTOB B [lepronnueckon cucreMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKOM CBsI3U. THUIBI KpUCTAUNIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKOU
PELETKU U BUJIA XUMUYECKOMN CBSI3H.

Knaccupukanus u HOMEHKJIaTypa HEOPraHMYECKHX BELIECTB. XMMHYECKHE CBONCTBAa BEUIECTB, OTHOCSIIUXCS K pa3jMYHBIM KilaccaM
HEOPraHUYECKUX COCAUHEHUM, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudpukanus XxuMudyecknux peakiuil Mo pa3iIuYHbIM MpU3HAKaM (110 YUCIY U COCTAaBY YYaCTBYIOUIMX B pEaKLUU BEUIECTB, 110 TEIIOBOMY
3¢ ¢exTy, N0 H3MEHEHHMIO CTENEHEW OKHUCIEHHMsS XUMHUYECKHUX JJIEMEHTOB, 1O OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). OK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUS.

[Tonarue o ckopoctu xumuueckoi peakiuu. IloHsTHE 00 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakiusx. [IoHATHe 0 TOMOTeHHBIX U
reTeporeHHeIXx peaknusx. Ilonstue o kartanmse. [loHsaTne 0 XumudeckomM paBHOBeCHMH. (DAKTOpHI, BIMAIOIME HAa CKOPOCTh XUMHUYECKOH
pEeaKLMK U MOJ0KEHUE XUMUYECKOIO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, 3JIEKTPOHHBIA OadaHC OKHCIUTENIbHO-BOCCTAHOBUTENIBbHON peakiuu. CocTaBieHne YpaBHEHHUN
OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUH C UCIIOIB30BAHUEM METO/Ia AIEKTPOHHOTr0 OaaHca.



Teopust 37EKTPOIUTUYECKON AMCCOLUAIMM. DJIEKTPOJMUTHI U HEINEKTPOoIUThl. KaTuoHbl, aHMOHBI. MexXaHHW3M JUCCOLMAIMM BELIECTB C
pa3InYHBIMU BUJAMH XUMUYECKOH cBs3u. CreneHb qucconranui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakunu noHHOTO OOMeEHa. Y CI0BUS NPOTEKAHUS PeaKLUii HOHHOTO 0OMEHa, MOJTHBIE ¥ COKPALIEHHBIE HOHHBIE ypaBHEeHUs peakuuid. CBoWcTBa
KHCJIOT, OCHOBAHUI U COJel B CBETe MpeacTaBieHUl 00 ueKTpoiauTHdeckoil auccounanuu. KauecrBeHHble peakiuu Ha MOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

XUMHYECKUH IKCIIEPUMEHT:

03HAKOMJICHHE C MOAETSMH KPHCTAUTMYECKUX PEHIETOK HEOPTraHWYECKHX BEIIECTB — METAJIOB M HEMETaIoB (Tpadura u anmasa), CIOKHBIX
BEIECTB (XJOpHJa HAaTpusl), HCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW peakIUuu OT BO3ACHCTBUSA DPA3JIMYHBIX (DAaKTOpOB,
UCCJIEJOBAaHHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, IpOLECCa AUCCOLMALMM KUCIOT, IIEJI0Yed M cojeil (BO3MOXHO HCIIOJIb30BAHUE
BUJIEO MAaTepuasoB), MPOBEICHHE ONBITOB, WIIOCTPUPYIOIIUX NPU3HAKU IPOTEKAHUS peakUui HMOHHOro obMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHHUE Ia3a, 00pa30BaHUE BO/Ibl), ONBITOB, WITIOCTPUPYIOIIKUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakiuu
pa3JIOKEHUs,, COEIMHEHMsI), PACIO3HABAHHWE HEOPraHMYECKUX BELIECTB C IIOMOLIbI0 KauyeCTBEHHBIX pEaKLUil Ha HOHbI, peIIeHUEe
AKCIEPUMEHTAIbHBIX 3a/1a4.

Hemeranel u ux coeguHeHUs

OO0mast xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE cTeneHn okucieHus. CTpoeHrne u (pu3nIecKue CBOHCTBA
IPOCTHIX BELIECTB — TaJOreHOB. XUMHUYECKHE CBOWMCTBA Ha INpHMepe XJopa (B3auMoJeicTBHE ¢ MeTalllaMH, HEMETaJUlaMH, IIeJI04YaMu).
XnopoBogopoa. CoiisiHast KHCIIOTa, XMMHYECKHE CBOWCTBA, IMOJy4YyeHHE, NMpUMEHEHHE. J[elicTBHE XJIopa M XJIOPOBOJOPOJAa HAa OpPraHUu3M
yenoBeka. BaxkHelime XIopuabl 1 X HaXOXKACHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHble CTeneHu oOkucieHud. CrtpoeHue u
¢u3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCJIOPOAA U Cepbl. AJUIOTPOITHBIE MOJU(PHUKAIMK KUCIOPOJa M Cepbl. XUMHUECKHE CBOICTBa
cepbl. CepoBoJOpOJl, CTpOCHHE, (PU3MYECKHE UM XHMMHUYEcKHe cBoiicTBa. OKCHIBI Cepbl KaK IMpPEICTaBUTENIM KHUCIOTHBIX OKCcHIOB. CepHas
KHCIIOTa, (U3NYECKHe M XMMHUYEeCKHe CBoWcTBa (0OIIMe Kak MpeJCTaBUTENs Kjacca KUCIOT U crenuduueckue). XUMUYECKUE peakiu,
JeKallie B OCHOBE IMPOMBIIUIEHHOTO cloco0a MoJydeHus cepHOil kucinoThl. [Ipumenenue cepHoil kucioTbl. COJIM CEPHOM KHUCIOTHI,
KayeCTBEHHas peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COeMHEHUH B MpHUpOJe. XUMHUECKOE 3arpsA3HEHUE OKpPYKaloIIeH cpelibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0 NMpeA0TBPaILEHUS.

OO0m1ast xapakTepucTHKa 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEePHbIE CTETIEHU OKUCIEHUS. A30T, pacpoCTpaHEeHUe
B Ipupone, ¢puznyeckue M xumuueckue cpoiictBa. KpyroBopor asora B mpupone. AMmuak, ero (pu3nMueckue M XUMHUYECKHE CBOWCTBA,
nojgydeHue M npumeHeHue. Conu aMMOHUS, MX (U3MYECKHE M XUMHUYECKHE CBOICTBa, nmpuMeHeHue. KauecTBeHHas peaklus Ha HOHbBI
aMMOHHMSI. A30THas KHUCIOTa, €€ TojydyeHue, (u3nmueckue W XHUMHUYECKHME CBOWcTBa (00IIME Kak MpeACTaBUTENs Kiacca KHUCIOT U
cneunduyeckue). Mcmonp3oBaHWe HHUTPATOB U COJIEH aMMOHHUSI B KauyeCTBE MHHEpPAIbHBIX YIOOpeHHH. XUMHUECKOe 3arpsi3HeHHE
OKpY)Karollled cpelbl COETUHEHUSIMHU a30Ta (KHCIOTHBIE J0XKIW, 3arps3HEHHE BO3/AyXa, MOuYBbl M BoA0EMOB). Pochop, amioTponHbie
mMomudukanuu docdopa, pusndeckue u xumuyeckue cpoiictBa. Okeup docdopa (V) u dochopnas kuciora, GU3MUECKUe U XUMUYECKHE
CBOIicTBa, monyuenue. VMcnonabszoBanue GpocdaroB B kadyecTBe MUHEPAIbHBIX Y100pEHUH.



OO6mas xapaxktepuctuka 371eMeHTOB I[VA-rpynnbl. OCOOEHHOCTHM CTpOEHHMS aTOMOB, XapaKTEpHbIE CTENEHM OKHUCICHHUS. YTJIEepon,
QJIOTPONHbIE MOJAU(UKALMK, PACHPOCTPAaHEHUE B MpUpoJe, (pU3MUECKHue M XHMHUYecKue cBoicTBa. Ancopbuusa. KpyroBopor yriepona B
npupozge. Oxcuasl yriepoja, X (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, JICHCTBHE HA JXMBBIC OPraHU3MBI, IMOJIyYCHHE M TPUMEHEHHE.
Okonoruyeckue npodiaeMbl, CBA3aHHbIE ¢ OkcuaoM yriepona (IV), runoresza riaoGanbHOro MOTEIJICHMs KIMMATa, MApHUKOBBIA APQEKT.
VYronbHas KuciaoTa U e€ coiM, X (PU3NYECKHe U XUMHUYECKHE CBOWCTBA, MONTy4YeHHE U npuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHsl. Mcnonb3oBanue kapOoHATOB B OBbITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO35ICTBE.

[lepBoHauanbHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX yriepoa (MeTaH, 3TaH, 3TWJIEH, alleTHJICH, STaHOJI, TIMLEPHH,
yKCycHast Kuciora). [IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (YTodb, TPUPOIHBIN Ta3, HEPTH), IPOAYKTHI UX NepepaboTku (OEH3HH), UX POJIb B
ObITY M MpoMBIIUIEHHOCTH. [loHATHE O OMOIIOTMYECKHM BaXKHBIX BEIIECTBAX: XHpaX, OeiKax, yrIeBoJax — M MX POJIM B JKU3HU UYEJIOBEKa.
MarepuanabHO€ €TUHCTBO OPraHUYECKMX M HEOPIraHUYECKUX COETMHEHUH.

Kpemnnii, ero pusnueckne u XMMUYeCKHE CBOWCTBA, MMOJydeHHe U npuMeHeHne. CoeqMHeHnsT KpeMHus B ipupoae. Oouiue nmpeacraBieHus 0o
okcune kpemHus (IV) n kpemnueBoil kucinore. CHIIMKaThl, UX UCIOJIb30BaHUE B OBITY, B IMPOMBIIUICHHOCTH. BaxHelme cTpouTenbHble
MaTepHajbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. IIpobiembl 0e30MmacHOro HCIOIB30BAaHHUS CTPOUTEIBHBIX MAaTEpHANIOB B
IIOBCEHEBHOM KHU3HHU.

XUMUYECKUI SKCIIEPUMEHT:

u3yyeHue oOpa3loB HEOPraHMYECKHX BEIECTB, CBOWCTB COJIIHOM KHCJIOTHI, NPOBEJCHME KAYECTBEHHBIX DPEAKLMH Ha XJIOPHUJ-UOHBI U
HaOJIr0IeHNE TIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTpaXkarolre GU3nyecKre 1 XMMUIECKHE CBOWCTBA TAJIOTEHOB U UX COCMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C OOpa3llaMu XJIOPUAOB (TalOreHUIOB), O3HAKOMJIEHHME C oOpa3lamu cepel U €€
COCAMHEHUSIMH  (BO3MOXXKHO HCIIOJIb30BAHME BHEOMATEpUANIOB), HAONIOJIEHHE Tpolecca OOyrIMBaHUS caxapa TIOA JICHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUeHHUE XMMUYECKUX CBOICTB pa30aBlieHHON CEPHOM KUCIOTHI, IPOBEJCHUE KaUeCTBEHHOW peaKIiuu
Ha cyJlb(]aT-uoH U HaONO/IeHUE MpU3HAKa €€ MPOTEeKaHus, O3HaKOMJIEHHE C (PM3MUYECKUMU CBOWMCTBaMHU a30Ta, Gocdopa UM UX COeTMHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3liaMu a30THBIX U (PochopHBIX yaoOpeHul, noiaydyeHue, coorupaHue, pacro3HaBaHue U
U3YyYEHUE CBOICTB aMMHaKa, IPOBEACHUE KaueCTBEHHBIX PEeakIUil Ha MOH aMMOHHUS U QochaT-uoH ¥ U3ydyeHUe MPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJIEIICTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbl0 (BO3MOXHO MCIIOJb30BAaHUE BHUAEOMATEPUATIOB), M3ydeHHE MOJeneil
KPUCTAJIMYECKUX PEIIETOK anmMasa, rpaguta, QysuiepeHa, 03HaKOMJIEHHE C MPOIIECCOM aJCcOpOLIMK paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yrIéM M yCTPOMCTBOM IPOTHBOrasa, IOJydeHHe, cOOMpaHHe, paclio3HaBaHME M HW3yueHHE CBOWCTB YIJIEKMCIOrO rasa, IMpOBEACHUE
KaueCTBEHHBIX PEAKIMil Ha KapOOHAT U CUJIMKAT-WOHBI U M3yYEHHUE MPHU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C MPOIYKIUEH CUIMKATHON
IPOMBIIIJICHHOCTH, PEIIeHNE SKCIIEPUMEHTANBHBIX 3a/1ad o TeMe «BakHeilne HeMeTaulbl U UX COSIMHEHUS.

MerTansl 1 UX COeTMHEHUS

OOmast XapakTepuCTUKa XMMHYECKHX JJIEMEHTOB — METaJVIOB Ha OCHOBAaHMHM X TMoyiokeHHs B Ilepmomuueckoil cucrtemMe XMMHYECKUX
anemenToB JI. 1. MenpeneeBa u ctpoeHust atToMoB. CTpO€HHE METAIIIOB. MeTalinyeckast CBA3b U METAJUIMYECKasT KPUCTAIIINYECKAsT pelIETKA.
DNEKTPOXUMHUECKUH psiA HANpsHKeHUH MeTauioB. Pu3nyeckue U XUMHUYECKHe CBOMcTBa MeTauioB. O0Iue crocoObl MOTy4YeHUsI METaIoB.
[TonsiTue 0 KOpPPO3WH METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uu. CraBbl (CTajdb, YYryH, AIOPATIOMUHUN, OpOH3a) M HX
pUMEHEeHHE B ObITY U IPOMBIIIJICHHOCTH.



[Ilenounbie MeTaiuibl: noJjioxkeHue B [lepuonnueckon cucreMe xumudyeckux 3semeHToB . M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HAXOXIECHUE
B npupoje. Pusznueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kaius). OKCUIBl U TUAPOKCUIBI HaTpus U Kanud. [lpumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUMN.

[IlenoyHo3emMenbHbIC METAUIbl MarHU W KalblMil: moJjioxkeHue B llepumoamyeckoil cucreme xumudeckux anemeHtoB . M. Mengeneena,
CTPOCHHE UX aTOMOB, HaXO0XKJIeHUE B mpupojie. PU3nUecKre U XMMUYECKUE CBOMCTBA MAarHUs U KaJblUs. BaxkHeHme coeIuHeHUsT KaJlbLHs
(oxcun, rugpokcu, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuit: nonoxenue B [lepuonnueckoit cucreme xumudeckux 3neMmentoB /. M. MenneneeBa, ctpoeHue aroma, HaXOXACHUE B TIPUPOJIE.
OuznyecKkue 1 XUMUYECKHE CBONCTBA allOMUHUA. AM(BOTEpHBbIE CBONCTBA OKCH/Ia U TUIPOKCUIA ATFOMUHUS.

Kene3o: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHToB [[. M. MenneneeBa, CTpoeHHE aToMa, HaXOXKICHHE B MPHUPOJIE.
dusnyeckue 1 XUMHIECKHE CBOMCTBA kele3a. Okcubl, ruapokcuanl U conu xkenesa (I11) u sxenesa (III), ux coctas, CBOMCTBA U TIOJIYYCHHE.
XUMUYECKUN SKCIIEPUMEHT:

O3HAKOMJICHHE C 00pa3liaMu METaUIOB M CIUJIaBOB, UX (PU3MYECKHMMH CBOMCTBaMH, U3yYEHHUE PE3yJIbTaTOB KOPPO3HH METAJLIOB (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEW B3aWMOJCUCTBUS OKCHIA KaJbIUs W HATPUS C BOJOW (BO3MOXHO WCIIOJIH30BAHHE
BUJICOMATEPHUAIIOB), HCCIIEOBaHHE CBOWCTB KECTKOW BOABI, MpoIllecca TOPEHHsS Keje3a B KUCTIOopoJe (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHMS KAaY€CTBEHHBIX PEAKI[Mil HAa MOHBI: MAarHus, KaJblMs, aTIOMUHUS, ITUHKA, xene3a (II) m xenmesa
(IIT), menu (I1), HabnroeHre U OMMCAHUE MPOIIECCOB OKPAIIMBAHMS INIAMEHH MOHAMH HATPHS, KalUs U KalblHs (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HCCIIE0BaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U TUAPOKCUIA ITUHKA, PEIICHUE SKCIIEPUMEHTAITLHBIX 3a/1a9
1o teme «BaxkHeillne MeTaibl U UX COCIUHEHHSI.

XHUMHS ¥ OKpYXKarolas cpena

BemecTBa n MaTepuanbsl B MOBCEIHEBHOMN KH3HU YelOoBeKa. be3onacHoe HCMOIb30BaHUE BEIIECTB M XMMUYECKUX peakuuid B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HeHHE OKpYKarollel cpesl (mpeaenbHas JOMmycTHMas KOHIIeHTpanus BemlecTs, naitee — [1JIK). Pors xumuu B perennn
SKOJIOTUYECKHX MTPOOIIEM.

XUMUYECKUN IKCIIEPUMEHT:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

MexnpeaAMETHBIE CBSI3U

Peanuzanust MeXnpeaMETHBIX CBA3EH NMPU M3YYEHUM XUMHUU B 9 KJlacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BAaHME KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHSITHH, TaK U MOHATUM, ABJISIFOUIUXCS CUCTEMHBIMHU JIJIS1 OTIE€IBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBeHHO-HAYYHBIC TOHSATHS: HAY4YHBIM (akT, THIOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHHTE3, KJIacCHUUKAIUSA, TEPUOTUIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHS, MATEPUAIHI.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOMBI, PAAMOAKTUBHOCTH, MOJICKYJIA, JJIEKTPUUYCCKUN 3apsij,
MPOBOJHUKY, TOTYIPOBOIHUKHU, IUIIEKTPUKH, (OTOAIEMEHT, BEUIECTBO, TeNO, O0OBEM, arperaTHoe COCTOSHHUE BEIIeCTBa, ras, pPacTBOp,
pacTBOPUMOCTh, KPUCTAIUIMUECKAsI PEIIETKA, CTUIaBhl, (PU3MUYECKUE BETUYUHBI, CIUHUAIBI H3MEPEHHUsS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHIIE.



Buonorusi: ¢ortocunres, npixanwe, Omocepa, IKOCHCTEMA, MHUHEPAIbHBIE YIOOPEHHUS, MUKPOIJIEMEHTBHI, MAaKpO3JEMEHTHI, MUTATEIbHbIC
BenlecTBa. ['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, MTOJIE3HBIE UCKOAeMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOT'O OBIIET'O
OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus JOCTUTAKOTCS B X0€ 00Y4YEeHUsI XUMHUHU B €IMHCTBE Y4eOHOM
U BOCHHUTATEIBHOM JESATEIHLHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKHMMH COLMOKYJIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMHU
LICHHOCTSIMU, IPUHATBIMU B OOLIECTBE NpPaBUIAMU U HOpPMaMH MOBEAEHUS U CHOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUS, CaMOpPa3BUTUSA U
COIMATM3ALIUN 00YJarOIUXCSl.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT I'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IO3MTHUBHBIX LIEHHOCTHBIX OpPHUEHTAlMH U
pacumpeHue ombITa JesITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) maTpOTHYECKOro BOCTIUTAHUSL:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJIEIUIO, TIOHUMAHUS 3HAYCHHUS XUMHUYECKOU
HayKd B JKU3HHU COBPEMEHHOI0 OOIIeCTBa, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHOM HMH(pOpMalMed O MepeloBbIX JOCTUKEHUSAX M OTKPBITHAIX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA;

2) Tpa’kAaHCKOTO BOCIIMTAHUS:

NPEICTABICHUS O COLMAIBHBIX HOpPMaxX M TMpaBWIaX MEXIMYHOCTHBIX OTHOIICHWH B KOJUICKTUBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B
0O0IIECTBEHHO MOJIE3HOM, y4eOHO-HCCIeI0BaTeNbCKON, TBOPUECKOM U JPYTruX BUJAX JAESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JeSITeTIbHOCTH TIPH BBITTOJTHEHUH y4eOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBHITIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YI€OHBIX IPOEKTOB,
CTpEMJIEHHUsS] K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IMPOLECCE 3TOM yueOHOH AesaTenbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJICHHE U
MOCTYIKHA CBOUX TOBApPUIIEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIEACTBUN TIOCTYIIKOB;

3) IECHHOCTH HAY4YHOT'O TIO3HAHMSL:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
COCTABJIAIOLIME OCHOBY JJIsl NMOHMMAHUS CYLUIHOCTH HAy4HOH KapTHHBI MHUpA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS
TIPUPOJIBI, B3aNMOCBSI3SX YeJIOBEKA C IPUPOIHON CPEIOid, O POJIM XMMHUH B MTO3HAHUN ITUX 3aKOHOMEPHOCTEH;

NIO03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MTOJyYEeHHE HOBBIX 3HAHUN MO XMMMHU, HEOOXOIUMbIE AJIsi 00BSICHEHUS HaOIr0/1aeMbIX IPOLIECCOB
U SIBJICHWH, TIO3HABATENbHON, MH(POPMAITMOHHONW W YHTATENLCKOW KYJIbTYpPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHON pabOTHl ¢ y4eOHBIMHU
TEKCTaMH, CIIPAaBOYHOM JIUTEPaTypoil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MHPOPMALMOHHBIX TEXHOJIOTUH;

MHTEpec K 0OYYEHHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO00pa30BaHUIO, IPOEKTHOM U MCCIIE0BATEIbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBIEHHOCTH U YPOBHS 00yUYeHHMs B JajibHEHIIEM;

4) hbopmupoBaHUS KYJIbTYPHI 310POBbS:



OCO3HAHME [EHHOCTU >HU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 KH3HU, OCO3HAHUE
MOCJIC/ICTBUA W HEMPHUITHE BPEAHBIX MPHUBBIUCK (YMOTPEOJCHUS AIKOToJisi, HAPKOTHKOB, KypeHHUs), HEOOXOIUMOCTH COOJIOACHUS MPaBUII
0€30MacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMHU BEIICCTBAMH B OBITY M PEATbHON JKHU3HH,

5) TpyZIOBOTO BOCITUTAHUS:

WHTEPEC K MPAKTUICCKOMY M3y4eHUIO Tpodeccuil U Tpyaa pa3IndHOro pojia, YBOKEHUE K TPYAY M pe3ylbTaTaM TPYIOBOU NESTEIBHOCTH, B
TOM YHCJIC Ha OCHOBE NPHUMCHEHHUS IPEAMETHBIX 3HAHUH IO XMMHH, OCO3HAHHBIM BBIOOP HWHAMBUAYATBHOW TPACKTOPUU MPOAOKCHUS
o0Opa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCHEIIHOM
poeCCHOHAIBHON JCATEIHPHOCTH U PA3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTD aJaliTUPOBATHCS B IPO(PECCHOHATILHOM Cpelie;

6) 9KOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MPHUPOJIE KaK MCTOYHHMKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IIOHMMaHUE IIEHHOCTH
3JI0POBOTO M 0€30MacHOTr0 00pasa KW3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHUE
[EHHOCTU COOII0/IEHUS MTpaBml 0€30MIaCHOTO MOBEACHUS MPH PadOTe C BEIIECTBAMU, a TAKXKE B CUTYalIUAX, YIPOKAOIIUX 310POBBIO U KU3HU
JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJyJYaeMble TPU W3YYCHUU XMMHH, Ui PElICHUs 3a7a4, CBA3aHHBIX C OKPY)KAIOIIeH MPUPOJHON CcpenoH,
JUTSL TIOBBIIIICHHSI YPOBHS AKOJOTHYECKON KYJIBTYPHI, OCO3HAHHS TJIOOATHLHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM M MyTeH WX pelIeHUs
MOCPEACTBOM METO/J0B XHMHH, HKOJOTMYECKOTO MBIIIICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLIMAJIbHON ITPAKTHKE.

METAITPEIMETHBIE PE3VYJIbTATDI

B cocraBe MeTanpeMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMBIC ISl (HOPMUPOBAHHSI MUPOBO33PEHUS OOIICHAYYHBIC MTOHATHS (3aKOH, TEOPHS,
MPUHIINIL, TUIIOTE3a, PaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax
Y TI03BOJISIIOT Ha OCHOBE 3HAHWW U3 ITHX MPEIMETOB (hOPMHUPOBATH MPEICTABICHHE O IEJIOCTHON HAyYHOW KapTHHE MHpA, U YHUBEPCAIbHEIC
yueOHble JAeicTBHs (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIE), KOTOphIe oOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIbHOCTH.

[To3HnaBaTenbHBIE YHUBEPCATbHBIC YUeOHbIE ACHCTBUS

ba3oBrle mornueckme aeMCTBHUS:

YMEHHMsSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS TP OCBOCHHM 3HAHUN: PACKPHIBATH CMBICI XMMHUYECKHUX MOHSATUHN (BBLACNATH MX
XapaKTepHBIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU MOHITHSIMH ), UCIIOJIB30BATh IMOHATHUS JUISI OOBSICHEHHSI OTJCIIBHBIX (J)aKTOB U
SBIIEHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU IJIs KJIacCU(PHUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATh MPUUYUHHO-
CJICJICTBEHHBIC CBS3M MEXKIY O0OBEKTaMU M3YyUCHHs, CTPOHUTH JIOTHYCCKHE PacCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 1O aHAJIOTHH), JACIaTh
BBIBOJIbI 1 3aKJTIOUCHUS;

YMEHHE MPUMEHSATH B MPOIIecce MTO3HAHUS MOHATHS (ITPeIMETHBIC H METaIllPeIMETHBIC), CAMBOJIMICCKUE (3HAKOBBIC) MOJICITH, HCIIOb3yeMbIC B
XUMUH, TpeoOpa30oBbIBATh MIKUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEACTABICHUSI — XUMUYECKHI 3HAK (CHMBOJ 2JIEMEHTA), XUMHYeCKast
dopMysia ¥ ypaBHCHHE XHUMHUYECKOW PEaKIMH — TPU PEIICHUH YIeOHO-TT03HABATEIBHBIX 337a4, ¢ YIETOM ITHUX MOJICIBHBIX MPEICTaBICHUH



BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKU U3y4aeMbIX OOBEKTOB — XMMMUYECKHUX BELIECTB U XUMUYECKUX PEAKLMH, BBIABIATH
o0111e 3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHBIE CBSI3M U IPOTUBOPEUMSI B U3Y4aeMbIX ITPOLIECCAX U ABJICHUSX.

ba3oBble uccinenoBarenbckue JeMCTBUS:

YMEHHUE MCII0JIb30BaTh IIOCTABJICHHbIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA IIO3HAHUSA, a TaKXKe B KayecTBE OCHOBBI i1 (hOPMUPOBAHMS
TUIIOTE3bI 10 IPOBEPKE NPABUIIbHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

nproOpeTeHre OMNbITa MO IUIAHUPOBAHUIO, OPraHM3allid M IPOBEICHHIO YUYEHHYECKUX HKCIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJI0M
npoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATE €0 Pe3yibTar, POpPMYINpOBaTh 000OIIEHHS U BBIBOBI IO PE3yJbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O IPOAETAHHON padore.

Pabora ¢ undpopmarueii:

yMEHUE BbIOMpaTh, aHAJIM3UPOBAaTh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUAOB M (POPM IpEACTaBICHUS, MOIY4YaEMYIO U3 Pa3HbIX
VCTOYHUKOB (Hay4yHO-TIONYJISIpHAsl JUTepaTypa XMMHYECKOTO COJACpXkaHHs, CIpaBOYHbIE MOCOOMs, pecypchbl VMHTepHeTa), KpUTHUECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

yYMEHUE MPHUMEHSTHh PA3IUYHbIE METOJBI M 3alpPOCHl MPH MOUCKE M 0TOOpe MH(GOPMAIMH M COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS Y4eOHBIX M MO3HABATEJIbHBIX 3ajlay ONpPEelEHHOro THUIlA, IPUOOPETEHHE ONbITa B 00JaCTU MCHOJIb30BAHUS MH(POPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMM, OBJIQJEHHE KyJbTypOl AaKTHBHOI'O MCIIONb30BAaHUS pPAa3IMUHBIX I[OMCKOBBIX CHCTEM, CaMOCTOSITEIBHO
BBIOMPATh ONTUMANIBHYIO (OpMY IMpe/cTaBIeHUs HHGOPMALUU U UIUTIOCTPUPOBATh pelIaeMble 3a/1a4l HECTIOXKHBIMU CXEMaMH, TuarpaMMamy,
npyrumu popmamu rpaduKe U IX KOMOMHALIUSAMU;

YMEHUE UCHOJb30BaTh M aHAJIM3MPOBATh B IHpolecce Y4eOHOH U HCCIIeAOBATENbCKOM JEATENIbHOCTH HHGOPMALUI0 O BIUSHUU
IIPOMBIIIIIEHHOCTH, CEIBCKOT0 X034MCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOUIEH PUPOJHON CPEIbL.

KomMyHHKaTHBHbIE YHUBEPCAJIbHbBIC YU€OHbBIE IEHCTBUS:

YMEHHMsI 3a/laBaTh BOMNPOCH! (B X0J€ Auanora U (Win) JTUCKYCCHHM) MO CYIIECTBY 00CYyXJ1aeMoil TeMbl, (POpMYJIHpPOBAaTh CBOU NMPEAJIOKEHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS NIPEUI0OKEHHOM 3a7a4u;

YMEHHMSI MPEACTABIATh MOJIyYEHHbIE PE3yJIbTaThl IMO3HABATEIBHON JESTENBHOCTH B YCTHBIX M NMHUCbMEHHBIX TEKCTaX; J€laTh MPE3EHTAIHI0
pe3yJIbTAaTOB BBINOJHEHHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTro OIbITa, 1a00paTOPHOM PabOTHI MO MCCIIEOBAHUIO CBOWCTB BEIIECTB,
y4e0HOTO MTPOEKTA);

yMEHUsl y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEIIbHOW M MCCIEIOBATENbCKON JIEATENBHOCTH NMPHU pEIeHUH
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE y4yéTa OOLIMX HHTEPECOB M COIJIACOBaHMS MO3ULMN (0OCYXIeHHs, OOMEH MHEHMSIMHU, «MO3TOBBIE
HITYPMBbI», KOOPAWHALMS COBMECTHBIX JICHCTBUH, ONpeiesIeHHe KPUTEPHUEB MO OLIEHKE KayecTBa BHIIIOJHEHHOM paboThI U ApyTHe).
PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE TEHCTBUS:

YMEHHUE CaMOCTOATENbHO ONpPEACNATh LENU JeATeNbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATb, KOHTPOJIUPOBATH W MPH HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JESATENbHOCTh, BbIOMpaTh Haubosnee >PQPEeKTUBHbIE CHOCOOBI pelleHHs Y4eOHbIX M MO3HaBaTeNbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTAaBIIATh WM KOPPEKTUPOBATH IMPENIOKEHHBIM aIrOpPUTM JIEHCTBUN IPHU BBIIOJIHEHUHU 3aJaHUN C y4ETOM IMOJIYy4EHHUS
HOBBIX 3HaHHM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLIEHWBATH COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHOM LENH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbI€ B YCIIOBUHU 3aJaHUI.



[NPEAMETHBIE PE3VJIbTATDBI

B cocraBe npeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO O0S3aTEIBHOIO COJEp)KAHUSA, YCTAHOBJIEHHOIO JaHHOM (eaepanbHOl paboueit
IPOTPaMMOM, BBIIENAIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI JCHCTBHM, cnenuduyeckue s NpeaMeTHON
obnacti «XuMUs», BUJbl JEATEIBHOCTH IO MOJyYEHUIO HOBOT'O 3HAHHUS, €r0 MHTEepIpeTaluy, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX U HOBBIX CUTYaIUSX.

K koH1y 00ydeHus B 8 Kiacce npeiMeTHbIE pe3yJibTaThl Ha 6a30BOM YPOBHE JJOJKHBI OTpakaTh C(HOPMUPOBAHHOCTh Y 00YHAIOLINXCS YMEHHM:
PacKpbIBaTh CMbBICJI OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUUYECKUIN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(omHOpOHAs M HEOAHOPOJHAs), BAJEHTHOCTh, OTHOCUTENIbHAs aTOMHAs U MOJIEKYJSpHAas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJSpHas
Macca, MaccoBas JIOJIA XHMHYECKOTO JJIEMEHTa B COCJAMHEHHH, MOJAPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBAaHUE, COJIb,
JIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeakLus, KIacCU(PUKALMs peaKkMii: peakliui COSUHEHUS, peaKIUK pa3ioKeHus,
peaKIyy 3aMeleH s, peakiud oOMeHa, 9K30- M IHIOTEPMHUYECKHE PEaKLUH, TeIIOBOM 3((EKT peakiyu, siIpo aToMa, IEKTPOHHBIA CIION
aToma, aTOMHasi opOuTallb, paAuyC aTOMa, XUMHUYECKasi CBs3b, MOJISApHAs U HEMOJsipHas KOBAJECHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH,
aHUOH, PACTBOP, MaccoBas J10Ji BeLIeCTBa (IIPOLIEHTHAs KOHLIEHTpAaIlHsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATH 3TH MOHATHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILECHU;
UCTIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYII BEIIECTB M YPAaBHECHHI XUMUYECKUX PEaKIIHIA;

OIpeNieNIATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWMHApHBIX COEAMHEHUSX, CTEHNEHb OKHUCIEHHS 3JIEMEHTOB B OWHApHBIX COECIUHEHMUSX,
NPUHAIICKHOCTh BEIIECTB K ONpEAETIEHHOMY KJacCy COeINMHEHHH Mo (opMmyliaMm, BHJI XUMHYECKOH CBSI3M (KOBaJCHTHAs W HWOHHAs) B
HEOPraHUYECKUX COEAVHEHUSX;

packpbiBath cMbica llepuogmueckoro 3akona /. M. MenneneeBa: N1eMOHCTPUPOBATH IIOHMMAHHUE IIEPUOAMYECKON 3aBUCHMOCTU CBOMCTB
XUMHYECKHX JIEMEHTOB OT UX MOJ0XkeHus B [lepuoanueckoit cucreme, 3aKOHOB COXPAHEHHsI MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy Ileproanyeckoil cucTEMBl XMMHUYECKHMX JJIEMEHTOB: pa3iMyaTh IOHATHUS «TJIaBHas
noarpymnmna (A-rpynna)» u «nobounas nmoarpynna (b-rpymnna)», maneie u 60JbIIHE IEPUOABI, COOTHOCHTH 0003HAYECHHS, KOTOPHIE HMEIOTCS B
tabmuue «llepuonuueckas cuctema xumuueckux siaemeHToB Jl. WM. MenneneeBa» ¢ UYMCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 00Iee YNCIIO JIEKTPOHOB U PACIIPEIETICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBATh XMMUYECKHE FJIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUYECKHE PEaKIMU (TI0 YUCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIINU
BELIECTB, 10 TEIJIOBOMY 3PPEKTY);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB pa3jIMYHBIX KJIACCOB, TMOATBEp)KIasi ONHCAHUE MpUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IPOTEKAaHUsI XMMHUECKUX MPEBpAIlEHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XMMUYECKOI'0 3JIeMEHTa 110 (popMyJie COeAMHEHUS,
MacCOBYIO JIOJIIO BELIeCTBa B paCTBOPE, MPOBOIUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON peakliny;



OPUMEHSTh OCHOBHBIE ONEpPAIlMM MBICIUTEIFHOW JEITETbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, O000IIeHHe, CHUCTeMaTH3aIHIo,
KJIaCCU(UKALIMIO, BBISIBJICHUE NPUYUHHO--CIICICTBEHHBIX CBSI3€H — JJI1 U3YyUEHUs CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIUi, €CTeCTBEHHO-
Hay4yHbI€ METO/Ibl 1I03HAHUS — HAOII0IEHNE, U3MEPEHNE, MOJEINPOBAHHE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CJIeI0BaTh MPaBHJIaM IOJIb30BAHMSI XUMUYECKOM MOCYA0N U JIabopaTOPHBIM 000PYJOBAaHHEM, a TaKKe MpaBUiiaM 0OpallleHUs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSAMH O BBITOJHEHHIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoIOpO/Ia M KUCIOPOJa), IPUTOTOBICHUIO PAaCTBOPOB C OMpeieIEHHOW MAacCOBOM J0JIei pacTBOPEHHOTO BEILECTBA, INITAHUPOBAThH U MPOBOIUTH
XUMHUYECKHE HKCHEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB MIEJIOYEH M KHCIOT C IOMOIIBIO HHIMKATOPOB (Jakmyc, (enondranen,
METHJIOPAHK U IPYTHE).

K kon1y o0ydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPa)XaTh CYPOPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHUNA: XUMUYECKHUN 3JIEMEHT, aTOM, MOJEKYJla, MOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO,
CJIO’)KHOE BEILECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIEHb OKHCIEHUS, XUMHUYECKas PEAKLUsA, XMUMHYECKas CB3b, TEIUIOBOM
s dexT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAS JAUCCOIMAIINS, PEAKIIMH HOHHOTO
oOMeHa, KaTajau3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE PEAKIMH, OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIINH,
OKHUCJIUTEJIb, BOCCTAHOBUTEJb, OKHUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIUs, amM(pOTepHOCTh, XUMHUYECKass CBS3b (KOBaJCHTHAas, WOHHAs,
METaJIJIMYECKast), KpUCTAINIMYECKasl pelETKa, KOpPpO3usi METaJUIOB, CIUIABbl, CKOPOCTb XHMMHUYECKOM pEaKlMH, NPEIEeNIbHO JOMyCTUMAas
koHneHnTpauus [1JIK BemnecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUECKUX MOHATUN U PUMEHSATH 3TU MOHSTHS IIPU ONMCAHUM BELECTB U UX IPEBPAILECHUI;
UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (DOPMYIT BEIIECTB U YPAaBHEHHIM XUMUYECKHUX PEAKIU;

ONPENEATh BAICHTHOCTh U CTEIIEHb OKUCIICHMS XMMHYECKUX JJIEMEHTOB B COCIMHEHMAX PA3IMYHOIO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIAcCy CO€IMHEHHMH 1o ¢opMynaM, BHJ XMMUYECKOH CBs3M (KOBaJCHTHAs, MOHHAs, METAIMUECKas) B HEOPraHMYECKUX
COEMHEHUSX, 3aps]l HOHAa IO XHWMHUYECKOW QopMmylne, XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKHX COEIWHEHUH, THUIl
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica Ilepumonmnueckoro 3akona [[. M. MeHneneeBa M JE€MOHCTPUPOBATH €r0 NOHMMAaHHWE: ONUCHIBATH U XAPAKTEPU30BATh
tabnuuHyto hopmy Ileproanueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3iNyaTh MOHATUS «TJIaBHAs MOATPYIa (A-Tpymma)» u «obodYHast
noarpymnmna (b-rpymnma)y, mansie u 60JbIIINEe IEPHOJIBI, COOTHOCUTH 0003HAUEHUSI, KOTOPhIE UMEIOTCS B TIEPUOINYECKOMN TaOJIUIIE, C YMCIIOBBIMHU
XapaKkTEepUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsj A1pa, oO0Ilee YUCIO IJIEKTPOHOB M pacIpelesieHHe UX M0
JIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B Mpejesiax MajbIX NepUuoIoB
Y TJIaBHBIX TIOJATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOpPraHMYECKHE BEIIeCTBa, XUMUUECKHE peakuu (TI0 YUCIy U COCTaBYy Y4aCTBYIOUIMX B PEaKIUU
BEILIECTB, 10 TEINIOBOMY 3(h(eKTy, IO UBMEHEHUIO CTETIeHE OKUCIEHUS! XUMHUECKUX HJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U crenu(HUuecKkrue XMMUYECKHEe CBOMCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXkAas ONMCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU;

COCTABJISITh YPABHEHUS JJICKTPOJIUTHYECKON JUCCOLMAIMN KUCIIOT, IEI0YEN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIUH HOHHOTO
oOMeHa, ypaBHEHUS peakuil, MOITBEPKIAIOLINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3M MEX/y BELIECTBAMHU Pa3IMUHBIX KJIACCOB;



PacKpBIBaTh CYNIHOCTh OKACIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca STUX PEaKIui;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOXXHOCTH NPOTEKAHUS XUMHUYCCKUX MPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO JIEMEHTA 110 (OPMYJIe COCTHHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOUTH PACUETHI 0 YPABHEHUIO XHMHUECKON peaKIlnu;

cOOJIIOIaTh MpaBHIIa TI0JIH30BAHUS XUMUYECKOH MOCYA0H M J1Ta0OpaTOPHBIM 00OPYJIOBaHUEM, a TaKXKe MpaBHia OOpAIICHUS C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIUSIMHU TIO0 BHITIOJTHEHHUIO TaOOPATOPHBIX XHMHUYECKUX OMBITOB MO MOTYYCHUIO W COOMPAHHIO Ta3000pa3HBIX BEIISCTB
(aMMmaka M yrieKuciIoro rasa);

MPOBOJNTH PEAKIIMH, TMOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
o I-, KapOoHat-, pocdar-, cuimkar-, cynbhar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHMSI U MOHBI H3yYCHHBIX METaJIOB, IPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpPaxX HEOPTaHMUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JICATEIILHOCTH — aHAINW3 M CHHTE3, CPaBHEHHUE, 00O0OIICHUE, CHCTEMATU3AIINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JJI U3YYCHHUS CBOKMCTB BEIICCTB M XMMHUYECKUX PEAKINN, €CTECTBEHHO-HAYYHBIC METOJBI IMO3HAHUS —
HaOJIF0/ICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, IKCIICPUMEHT (PEaJIbHBINM U MBICICHHBIH ).

TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KonnuecTBo 4acos
Ne HanmenoBanue pas3zaeinos u tem OneKTpoHHbIE (IUPPOBBIE)
KoHTtposbHbIE [IpakTueckue
0/0 MIporpamMmbl Bcero o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI

Paznen 1. IlepBoHauanbHble XUMHUYECKUE TTOHSATHS

XuMus — BaxHasi 00J1acTh
1.1  ecrecTBO3HAaHUSA M MPAKTUYECKON 11 3
NeSITeTbHOCTH YeJIOBEKa

bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c

1.2  BemecrtBa u XuMHueckue peakiuuu 18 1 ﬁ;lgglf/(geéjiiorﬁﬂ £11837¢
Hroro o pasnery 29
Paznien 2. Baxkueiimme npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB
21 Boznyx. Kucnopoz. [lonsitue 06 12 bubmmoreka [JOK

OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa. [lonstue o kucnorax u 10 5 bu6nuoreka [IOK

COJISIX 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

23 Bona. PactBopsl. [Torstue 06 5 bu6nmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 21 1 5 bu6nuoreka [IOK
HCOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszueny 49

Paznen 3. [lepronnueckuii 3akoH u [lepuoandeckas cucteMa xumudeckux 3neMeHToB . M. Menaeneesa. CTpoeHne aToMoB. XUMHUYECKast
cBs13b. OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU

Ilepronnueckuii 3aKOH U
[lepuoanueckas cucrema bu6nmoreka [IOK
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aTroma

3.1

XUMHYECKAA CBIA3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBHUTEIIBHBIE PEAKIIHU

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

Wtoro no pasnen 20 bubnunoreka [JOK
pasielty https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 4 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 102 4 8



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

9 KJIACC

KonunuectBo yacoB

Ne HaumeHnoBanue pa3nenos u Tem DnexTpoHHBIE (ITUPPOBEIC)
I/ | IPOrpaMMBI Bcero Konrponbiibie TpakTuieckue o0pa3oBaTeNbHbIE PECYPChHI
paboThl paboThl
Pasznen 1. BemecTBo 1 XuMu4ecKkue peakuuu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUMA 5 1 bubnmoreka [JOK
OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XUMHYECKUX peaKiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubnmnorexka HOK
XUMHUYECKUE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTamibl 1 X coequHEHUs
21 OO0m1as XxapakTepucTUKa XUMHUYECKIX 4 1 bubnuorexa [IOK
anementoB VIIA-rpymmsl. ['anoreHsl https://m.edsoo.ru/7f41a636
po | e | BuSorea 10K
COCITHHEHIA https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 3JIeMeHT01£) VA-ll?pynnLI. A3zort, dpochop 7 1 ﬁgg;%ﬁé;;;‘gﬁfﬂ 412636
U UX COCTUHEHUS
24 mewenton IWAupynm. Yimeporn 8 ) 2 Bubmorera LIOK
. https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro mo pazueny 25
Pa3nen 3. MeTtamiel 1 UX COETUHEHUSA
. bubnuotexa [JOK
3.1 Obume ceofictsa meranon 4 https://m.edsi.ru/7f41a636
3.2  Baxwueiimme MeTaaibl M UX COENUHEHU = 16 1 2 Bubmuoreia [JOK

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



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

Uroro no pazgeny

20

Paznen 4. Xumus u okpyskaronias cpeia

BemecTBa u MmaTepuaibl B KU3HU 3 bu6nmoreka [IOK
YyesoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PezepBHOE Bpems 3 buGnnorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 ;
[TPOTPAMME
I[TOYPOUYHOE IIJIAHMPOBAHUWE
8 KIIACC
No T KOHH%CT;O HacoB Hata DneKTpoHHbIe HU(POBBIE
n/n eMa ypora Bcero OHTPOJILHBIC Ipakiieckue U3y4eHHUs  00pazoBaTelbHbIE PECYPCHI
paboThI paboThI

Paznen 1. HepBOHa‘-IaJ'ILHHe XUMHNYCCKUC ITOHATHA

paszaenenus cMecen

. bubmuoreka [{OK
[Ipenmer xumuu. MHCTpyKTaX BBOAHBIA. 1 https://m.edso0.ru/ffod227e
Ponb xumum B K13HU YenoBeka. Tema u 1 bubmmoreka IIOK
BEIIeCTBA https://m.edsoo.ru/ff0d227e
. bubmuoreka [IOK
BemtectBa. CBoiicTBa BEIIECTB. 1 https://m.eds00.ru/ffod227e
HcTopus pa3BUTHS XUMUU 1 bubmorexa HOK
CTOpI pas ’ https://m.edsoo.ru/ff0d227e
[TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
ITpakTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUU U IPUEMBI 1 1 bubnuotexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM)
Yuctele BemecTBa 1 cMecu. CriocoObl 1 but6mmoreka [IOK

https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpakTrueckas padota Ne 2 «Pa3nenenue
cMmeceil (Ha mpuMepe OYMCTKU
MTOBapEHHOM COJH)»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIbl. ATOMHO- bubmuorexa [IOK
MOJICKYJIIPHOE YYCHUE https://m.edsoo.ru/ff0d2a6c
XUMHYSCKUE DJIEMEHTBI. 3HAKH bubnunoreka LIOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aK0OH MOCTOSIHCTBA COCTAaBa BEILIECTB. bu6nmoreka [IOK
Xumudeckasi popmyia. https://m.edsoo.ru/ff0d227e
[IpocTble U ClOXKHBIE BELIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
BanenTHOCTh aTOMOB XMMHUYECKUX bubnunoreka LIOK
SIIEMEHTOB https://m.edsoo.ru/ff0d227e
Pemenne ynpaxunenuil. CocraBieHue bubnuoreka [IOK
(bopMyIT 110 BaJICHTHOCTH https://m.edsoo.ru/ff0d2d50
OTHOcHTENIbHAS aTOMHAs Macca. bubnnorexa [{OK
OTHOCHTEJIbHASI MOJICKYJISIPHASL Macca https://m.edsoo.ru/ff0d2eae
Pewmenne ynpaxxuenuii. MonexyisipHas bubmuoteka [IOK
Macca https://m.edsoo.ru/ff0d227e
MaccoBas 10J151 XUMHAYECKOTO 3JIEMEHTA bubmuoreka [IOK
B COCIUHEHUU https://m.edsoo.ru/ff0d350c
Pemmene 3aad bu6mmoteka IIOK
https://m.edsoo.ru/ff0d227e
KonnuecTtso BemectBa. Monb. MoisspHas bubmuoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
Pemmene 3aad bubmmoreka IIOK
https://m.edsoo.ru/ff0d227e
du3nyecKkrue U XUMUUECKHUE SIBICHUS. bubnmnoreka LIOK
XUMHYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBusl MPOTEKAHUS bu6muoreka [IOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3al6

[TpakTruyeckas padora Ne 3 «®Puzndeckue



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

1 XUMHWYECKUEC SABJIICHUS)

3akoH COXpPaHCHUA MacCChl BEIICCTB.

bub6numoreka [IOK

XUMHYECKHE YpaBHCHUS . https://m.edsoo.ru/ff0d3b88
seneérna o ypasemom, amvaccrnx | 1 BuSmmorexa [[OK

Heets P https://m.edsoo.ru/ff0d5708
peakuuii
oo s e | B LOK

H P ’ B ’ https://m.edsoo.ru/ff0d3f34

oOMeHa)
Pemenue ynpaxsenuil. Xumudeckue 1 Bu6moteka [JOK
ypaBHEHHSL. https://m.edsoo.ru/ff0d227e
M. B. JIoMOHOCOB — y4Y€HBIN- Bubmmotexa LIOK
sHIMKIoneauct. O0o0Ienne u 1

cucCTeMaTHU3al s 3HaAaHUU

KonTponbnas padora Nel no teme
«BeriecTBa 1 XMMHUYECKUE PEAKIIUI»

1

https://m.edsoo.ru/ff0d40c4

bu6nunorexa [IOK
https://m.edsoo.ru/ff0d4290

Paznen 2. Baxneimne MpeaACTaBUTCIIM HCOPraHNUCCKUX BCIICCTB

bubnunorexa LIOK
Tpocrsie BewiecTBa — MCTAIIEL . https://m.edsoo.ru/ff0d227e

bu6mmoteka IIOK
IIpocTble BeliecTBa — HEMETAILIBI. 1 https://m.edsoo.ru/ff0d227e
O600menue 3Hanmii mo teme «IIpocreie 1 bubmuoreka [IOK
BEIIECTBAY https://m.edsoo.ru/ff0d227e
Bo3ayx — cmech razos. CocraB Bo3ayxa. Bubmiorexa [IOK
Kucaopox = onement u npocroe . https://m.edsoo.ru/ff0d227e
BeniecTBo. O30H T '
CriocoObl osTy4yeHHs KUCIOpoaa B Bubmiorexa [IOK
1a0b0paTopuu U IPOMBIIUIEHHOCTH. 1 https://m.edsoo.ru/ff0d227e
IIpuMeHeHne Kuciopoaa T '
du3nyecKkue U XUMHUIECKHE CBONCTBA Bu6motexa LIOK
KHUCJIOpo/ia (peaKIuyu OKUCIICHUS, 1

ropenue). Temnooit ahdexr

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

XHMHYECKOH p€aKkuuu

[IpakTrueckas padota Ne 4 o Teme
«[lony4yenne u coOupanue KUCIOPOIa,
W3Y4YE€HHE €ro CBOMCTBY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d227e

BasieHTHOCTD ¥ CTEIIeHb OKHCIICHUS.
Cocrasiienue GopMyIl IO CTENEHU
OKHCJICHHSL.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d227e

Pemenue ynpaxnenuii. bunapueie
coequHenus. [TousTue 06 okcugax

Bonopon — anemeHT 1 npocroe
BemecTBo. Haxoxkienue B mpupo/e.
CriocoObl ToTy4eHust BOAOPO1a

®duznuecKre 1 XMMHYECKHE CBOMCTBA
Boopoja. [Ipumenenue Bogopoaa
[IpakTuueckas padora Ne 5 o teme
«[lonydyenue u cobupanue BOAOpoOa,
W3YyYECHHUE €r0 CBOMCTB)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d227e

bubnuoreka [{OK
https://m.edsoo.ru/ff0d448e

bubmuoreka [{OK
https://m.edsoo.ru/ff0d497a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4ae2

Ilonsarue o xuciaorax. KucioTel B bubnunoreka LIOK
npupose https://m.edsoo.ru/ff0d50d2
CocraB ocHoBanui. [TonsTue 06 bubmuoreka [{OK

WHIUKATOpax

Pemenue ynp. no reme «KucmoTtel u
OCHOBAaHHUSI»

https://m.edsoo.ru/ff0d4dd0

Conu Kak MpOU3BOIHBIE KUCITIOT U bubmuorexa [IOK
OCHOBaHHU https://m.edsoo.ru/ff0d227e
Pemenue ynpaxunenuii. [lonroroska bubnnorexa [JOK
3a4ery https://m.edsoo.ru/ff0d227e
3adet Ne 1 mo Teme « Kimaccudukarnms bubnuotexa [JOK

BCIICCTB»

https://m.edsoo.ru/ff0d4f42

IIpakTuyeckas pabora Ne 6 o Teme
«3mMeHeHne OKpacku UHIMKATOPOB B
3aBHUCHUMOCTH OT CPEBI».

but6mmoreka [IOK
https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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Mosipablii 00bEM ra3oB. 3aK0H 1 bubmuorexa [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
S — ) ubmotexa LIOK
KOJIMYECTBY BEIIECTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
}}?}I;;i?;i;d;gf;;r; ]:1; 13:1;301;2 3aKOHa 1 bubmorexa LIOK
OOLEMIHLIX OTHOLICHHI Fa308 https://m.edsoo.ru/ff0d5708
Boga. ®usuueckue U XUMHUIECKHE 1 bubnunoreka LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
Bopa kak pactBopurens. Hackienusie u Bubnmorexa [IOK
HEHaCBILIEHHbIE pacTBOPbI. MaccoBast 1 httos://m.edsoo.ru/ffod5h40
JIOJISL BEIIIECTBA B pacTBOPE ps-7im. '
bubnunoreka LIOK
Pemenue 3amau. MaccoBast 1oiis 1 https://m.eds00.ru/ffod227e
[ToaroroBka K KOHTPOJILHOM paboTe 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e

[IpakTuueckas padbora Ne 7 o teme
«IIpurorosiieHHE PaCTBOPOB C 1 bubmuoteka [IOK
OmpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
KonTtpomnbHast padota Ne2 o reme 1 bubmuoreka [IOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
XUMUYECKHE peakliy Mo YUCIy U Bubmmorexa [IOK
cOCTABY MCXOJIHBIX BEIICCT 1 1 https://m.edsoo.ru/ff0d227e
IIPOTYKTOB PEAKLIUH T '
Peakuuu coennnenus 1 bubmorexa HOK

a e https://m.edsoo.ru/ff0d227e
Peakuuu paznoxenust 1 bubmorexa I[IOK

P https://m.edsoo.ru/ff0d5eba
Pewmenne ynpaxkuenuii. Peaknuu 1 bubmuoteka [IOK

COCAUHCHUSA U PA3JIOKCHUA

https://m.edsoo.ru/ff0d6342
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Peaknuu 3amernienus

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d227e

Pemenne ynpaxxnenuii. Peaxkiuu Bbu6muotexa [JOK
3aMeIIeHUs https://m.edsoo.ru/ff0d227e
Peaximn oGMena bubnmnoreka HOK

https://m.edsoo.ru/ff0d5eba
Pemenue ynpaxxuenuii. Peakiiun oomena bubsmorexa [IOK

https://m.edsoo.ru/ff0d6342
O06001IeHe MaTepHralIa 1Mo TEME « bubmuorexa [JOK
XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d227e
3ayeT 2 no TeMe «XUMUYECKHE bubmuoreka [{OK
peaKIum» https://m.edsoo.ru/ff0d227e
Oxcupl: cocTaB, KIacCUPUKALINS, bubnunoreka LIOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d5eba

HOJ'Iy‘leHI/IC 1 XMMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX H aM(bOTepHI)IX
OKCHIO0B

bubmuoreka [{OK
https://m.edsoo.ru/ff0d6342

OcHoBaHus: cOCTaB, Ki1accuUKaIus, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d227e
[Tonyyenue n XuMHUYECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
ITonyyenue u XMMUYECKUE CBOMCTBA bubmuoreka [IOK

KHCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CIOCOOBI NOTYYEHHUS, XHMHUUECKHUE
CBOMCTBA

[IpakTuueckas padora Ne 8. Pemenue
HKCHEPUMEHTAIBHBIX 337124 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
COCIMHEHUI»

https://m.edsoo.ru/ffOdfee2

bu6mmoteka IIOK
https://m.edso0.ru/00ad9474

bubnuoreka [{OK
https://m.edsoo.ru/00ad9b7c
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I'enernueckas cBsi3b MEXKy Kilaccamu 1 bub6nmoreka [IOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edsoo.ru/00ad9a50
O0001Ienre U CUCTEMATH3AM SHAHUH 1 buGnuorexa LIOK
https://m.edsoo.ru/00ad9ch?2
'I'<OHTp0III>Ha}I pabota Ne3 mo Teme Bubmmotexa LIOK
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1

coenuHeHun"

https://m.edsoo.ru/00ad9ela

[TepBbIe TOMBITKA KIIACCH(PUKAITIN

Paznen 3. Ilepuonnueckuii 3akoH u [lepuoanueckas cuctema xumudeckux snemeHToB 1. 1. Menneneera. Ctpoenre aToMOB. XUMHUUYECKas
cBs13b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI

bubnuoreka [{OK

XUMHUYECKHX d11eMeHToB. [loHsaTHE O 1 }
FpYIIIAX CXOMHbIX ATEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3akoH u [lepuoanueckas
bubnuoreka [IOK
crucTemMa XMMU4YecKux anemMeHToB /I, . 1 ]
Mereneesa https://m.edsoo.ru/00ada52c
bubnuoreka [{OK
Hepuozpt, rpyrier, TPy 1 https://m.edsoo.ru/00ada52c
OcCHOBHBIE CBE/IEHUSI O CTPOCHHUE aTOMOB. 1 Bu6mmoreka [JOK
H30TOMBI https://m.edsoo.ru/00ada342
OnexTpoHbl. CTPOEHHE AIEKTPOHHBIX 1 bubmuoreka [IOK
000JI0YEK aTOMOB. https://m.edsoo.ru/00ada6bc
®opmbl opbOuTasiell. JNeKTPOHHBIE 1 bubmmnoreka HOK
dopmMyIIBl aToMa. https://m.edsoo.ru/ff0d227e
XapakTeprucTUKa XMMHUECKOT0 dJIeMEHTa
T0 ero noJjioxkeHuro B [lepuoanueckoit 1 ]f?tptl6§'17/?nTeeI§1asgoorIJ/ff0 d5eba
cucreme JI. 1. MenneneeBa ps-/im. '
O06o0menre MaTepuaa 1mo Teme 1 bubnuotexa [JOK
«Ctpoenue aroma» https://m.edsoo.ru/ff0d6342
3nauenue [lepuonnyeckoro 3akoHa s
pa3BUTHUS HayKu U npakTuku. []. 1. 1 bubnuotexa [JOK

MeneneeB — y4€HbIN, IEJATOr U
IPaKJIaHUH

https://m.edsoo.ru/ff0d227e
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bub6nmoreka [IOK

Mouuast xumieckas cse 1 https://m.edsoo.ru/00adac34
KoBanenTHast nomnsipHas XuMuuecKas 1 Bbu6muotexa [JOK
CBS3b. DJIEKTPOOTPHUIIATEIHHOCTD https://m.edsoo.ru/00adaab8
KoBanenTHas HenmoisipHasi XUMHYECKas 1 bubmuorexa [{OK
CBSI3b https://m.edsoo.ru/00adaab9
Mertannnueckas XuMHU4ecKast CBsI3b 1 bubmorexa OK
https://m.edsoo.ru/ff0d227e
Pemenue ymnp. no reme «XuMuueckas 1 bubmuorexa [JOK
CBSI3bY» https://m.edsoo.ru/ff0d5eba
Crenenb okucaeHus. OKUCIUTENBHO- 1 bubmuoreka [{OK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/ff0d6342
OKHCIUTENN U BOCCTAHOBUTEIHN 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
N bubnnoreka [JOK
Pemenue ynpaxuenuii. OBP. 1 https://m.edscL>E>.ru/00adbO76
KontponbHas padota Ne4 o reme 1 bubnuorexa [JOK
«CrtpoeHne aroma. XMMUYECKasi CBA3b)» https://m.edsoo.ru/00adb486
IToaroroBka K ro1oBOM KOHTPOJIbHOMN 1 bubnnorexa [JOK
pabore. https://m.edsoo.ru/00adb33c
["omoBast KOHTpoOsIbHAS paboTa. 1 bubmuoreka [IOK
(IIpomexyToUHas aTTecTarus) https://m.edsoo.ru/00ad9ch2
Peseprubiil ypok. O60011eHIE U 1 bubmuorexka [IOK
CHCTEMATU3aLNs 3HAHUHI https://m.edsoo.ru/ff0d61c6
PesepBHslit ypok. O60011eHNE U 1 bubnnorexa [JOK
CHCTEeMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/ff0d227e
PeseprubIit ypok. O6001IEeHNE U 1 bubnuotexa [JOK
CUCTEeMAaTH3aIIHsI 3HAHHHA https://m.edsoo.ru/ff0d5eba
PesepBHrlit ypok. O6001ICHHE U 1 bubmmoreka [JOK
CHCTEMaTH3aIHs 3HAHHUHA https://m.edsoo.ru/ff0d6342
OBIIEE KOJIMYECTBO YACOB I10 102

[NTPOT'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d227e

9 KJIACC

KosmuecTBo 4yacos
Ne [Hara DNEeKTpOHHBIE UPPOBBIE

n/m Tewma ypoka Bcero Konrposbibie  Ilpaxtutcckue U3Y4YeHHUS  00pa3oBaTENIbHBIE PECYPCHI
paboThl paboThI
[ToBTOpeHue. BBOIHBINM HHCTPYKTAXK 1
o Th.
Krnaccudukanusa u HoMeHKIaTypa 1
HEOPraHUYECKHUX BEILIECTB
Pewmenne 3amau. Pacyers! o 1
XUMHUYECKUM YpaBHEHUSIM
BxoaHoii XuMHYeCKUNA TUKTAHT
«O0600111eHe 3HaHUH 110 Kypcy 8 1

KJ1acca
[lepnonnueckuil 3aK0H.
[Tepuonnueckas cuctemMa XuMu4Ieckux 1
anemeHToB JI. 1. Menaeneena

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

[ToBTOpEeHME U yriayOeHHE 3HAHUN
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca

KonTtponsHast padora Nel o reme
«[loBTOpEHUE U yrinyOiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

Knaccudukanmsi XuMuueckux peakimi 1 bubnuorexa [JOK
10 Pa3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
p bu6mmoreka [JOK
peakmuu. [loHsITHE O TOMOTEHHBIX U 1

https://m.edsoo.ru/00adbe9a
ICTCPOTCHHBIX PCAKIUAX

[ToHsATHE O XUMUYECKOM PAaBHOBECHH.
@DaxTopHl, BAUSIOLUINE HA CKOPOCTh bubnnorexa [JOK

XUMHYECKOHN peakluy U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XHUMHAYECKOTO PAaBHOBECHS
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OKuCINTENbHO-BOCCTAaHOBUTEIIbHBIE
peakuuu

Teopus 27IEKTPOIIUTUYECKON
nucconnanuu. CuibHbIE U cilabble
AIIEKTPOJIUTHI

HNounbie ypaBHEHUS peaKkIuid

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE MPEICTABICHUI 00
AICKTPOJIUTUYECKON JUCCOIHAITIT

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

XMMHYECKUe CBOWCTBA COJIEH B CBETE
IIpeicTaBICHUM 00
AIIEKTPOIUTUICCKON IUCCOIMAIIIH

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

[TonsiTHe 0 ruApONIU3€E Coen bubmorexa [IOK
https://m.edsoo.ru/00add9d4

O000I11IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK

3HaHU https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1. «Pemienue bubnnorexa [HOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

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

KontponbHast pabora Ne2 o reme
«ONEKTPOIINTUYECKAS TUCCOLUALIMSL.
XUMUYECKUE PEAKLIUU B PACTBOPAX)»

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

OO6mrast XxapakTepUCTHUKA rajJOTeHOB.
XHUMUYECKUE CBOKWCTBA HA IIPUMEPE
XJiopa

XnopoBoaopoa. CossiHast KUCIOTA,

XMMHUYECKHE CBOICTBA, IIOJIy4YEHUE,
MIPUMEHEHNE

[IpakTuueckas pabora Ne 2 o Teme

«[Toyuenue CONIHON KUCIIOTHI,
M3y4yeHue e€ CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaxunﬁ, €CJIM OAMH U3
pE€arcHTOB JaH B HN30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl

AJNIOTPOITHBIE MOJAM(HUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoje. XuMUYECKHUE CBONCTBA
CepBl.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bub6mmoreka [IOK
https://m.edsoo.ru/00ade64a

CepoBojopo, cTpoeHue, (hu3nIecKue
U XMMHUYECKUE CBOUCTBA

Oxcuppl cepbl. CepHas KMCIIOTA,
(bu3nUecKre 1 XMMUYECKHE CBONCTRA,
IIPUMEHEHUE

XUMUYECKUE PEaKINu, JexKallue B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOM KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl COEAUHEHUSAMHU
cephl

BrrunciieHue MaccoBOM TOJIH BEIXOJA
MPOAYKTA PEAKLIUU

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
VA-rpynmsl. A30T, pacClipOCTpaHEHHE
B IIpupoze, Gpu3ndeckue u
XMMHYECKHUE CBOMCTBA

AMMuak, ero puznueckue u
XUMHYECKHUE CBOICTBA, MOJIyYCHUE U
MIPUMCHCHHE

[IpakTrueckas padota Ne 3 o Teme

«ITonydyeHne amMmmuaka, u3y4yeHue ero
CBOWCTB»

bu6mmorexa [IOK
https://m.edsoo.ru/00adeea6

bubnmoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edso0.ru/00adf180
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A3oTHas KucioTa, e€ Gpu3nvIecKkue u
XUMHUYECKUE CBOUCTBA

Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHSI B KAUECTBE MUHEPAIbHBIX
ynoOpeHuil. XuMHYECKOe 3arps3HCHHE
OKpYIKaromien cpeibl COeTMHECHUSIMU
a3ora

dochop. Oxeun dochopa (V) u
dbochopnas kucinoTa, PU3NIECKHUE U
XMMHYECKHUE CBOMCTBA, MOJYYCHUE

Hcnonb3oBanue GochaToB B KauecTBe
MHUHEPAIBbHBIX YI00pEHHH.
3arpsi3HeHue IPUPOJTHON CPEJIb
dhocharamu

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

VYraepon, pactipocTpaHEeHHE B
npupoje, GU3MIECKUe U XUMUICCKUE
CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

Oxcunel yriaepona, ux Gpu3nveckue u
XUMUYECKHE CBOUCTBA.
DKoJoru4eckue npooIemsl,
CBsI3aHHBIE C OKCHJIOM yriiepoja (IV)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

YroapHas KUCIIOTa U €€ COJIU

[IpakTuueckas padora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KauecTBenHas peakuus Ha kapOoHaT-
noH"

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027e

HepBOHa‘-IaJ'IBHBIe MIOHSATHS 00
OpPraHn4Y€CKuUX BEIIECTBAX KaK O
COCAUHCHUAX YIIIepoJa

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054e

Kpemuuii u ero coeguHeHus

bubmuorexa [JOK
https://m.edso0.ru/00ae080a
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[IpakTrueckas padota Ne 5. Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«BaxxHeinme HeMeTaJlJIbl U UX
COCJIMHECHHU S

KonrtponsHast padora Ne3 o reme
«Baxxuelnme HeMeTauIbl U UX
COEIUHEHND)

OO01mas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METaJUIOB.
Meraunueckas CBsi3b U
MeTaJlJTN4ecKasi KpUcTauinyecKas
pemérka. Pu3n4YecKue CBOMCTBA
METaJJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOMCTBA METAJLIIOB.
DNEeKTPOXUMUYECCKUN P
HAIPSDKCHUH METaJIJIOB

bu6mmorexa [IOK
https://m.edso0.ru/00ae1156

O61ue cnocoObl MOTydeHHs
MeTaanoB. CuiaBel. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIIHid,
€CIIM OJIUH U3 PEareHTOB COAEPIKUT
MIPUMECH

bubmuorexa [JOK
https://m.edso00.ru/00ae1156

[ToHsiTHE O KOPPO3UU METAIIIIOB bubmorexa [TOK
https://m.edsoo.ru/00ae1278

[I{es0uHbIE METAIIBI bubmorexa [IOK
https://m.edsoo.ru/00ael4b2

OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK

KaJIust https://m.edsoo.ru/00ae14b2

[IlenoyHo3eMenbHbIE METAILIBI — bubnmoreka [JOK

KaJIbIMH U MarHUH https://m.edsoo.ru/00ae15e8
bu6mmorexa [IOK

Baxkueiinime coefuHESHNUSA KLU

https://m.edsoo.ru/00ae15e8

O000IIIEHNE U CUCTEMATHU3AIINS



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HaHUHU

JKEcTKOCTh BOIBI U CLIOCOOEI €€
YCTpaHECHHS
[TpakTuyeckas padora Ne 6 o Teme

"YKECTKOCTL BOJBI 1 METOIEI €6
ycTpaHeHus"

bu6mmoreka [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

JN—— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHA U bubmuorexa [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
Weneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
Oxcuipl, TUJIPOKCHUIBI U COJIHU JKeJie3a bubnnorexa [HOK

(IT) m »xene3a (III)

https://m.edsoo.ru/00ae35e6

O00011IeHIE U CUCTEMATHU3AIUS
3HAaHUU

[IpaxTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxHele MeTaIbl U UX
COCIUHCHHMS

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIUH, €CIIU OJUH U3
peareHToB J1aH B U30BITKE UITU
COACPKUT MpUMecH. Brruncienus
MAacCOBOM J0JIM BBIXOJa IPOAYKTA
peakuuu

O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUH

KonTponbnas padora Ne4 o teme
«Baxxnaeinme MeTauIbl U UX
COEINHEHUS

BemectBa n marepuassl B

bubmuorexa [JOK
https://m.edsoo.ru/00ae1750

bu6mmorekxa [{JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBC€,I[HCBHOI71 JKHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3f50

XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYKaIOIIeH Cpe/Ibl https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6001eHue 1 1 bubmumorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
PesepBubIil ypok. O600111IcHIE 1 1 bubmuorexa [JOK
crCcTeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
PezepHblit ypok. O6o01eHue 1 1 bubmumorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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