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HHOACHUTEJBHASA 3AIINCKA

[IporpaMma 1mo XuMuM Ha YPOBHE OCHOBHOTO 00IIIETO 00Opa30BaHusl COCTABJICHA HA OCHOBE TPeOOBaHMIA K
pe3ynprataM OCBOCHHsSI OCHOBHOW 0Opa30oBaTeNbHOM MpOrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHus,
npeacrasieHHbix B PI'OC OO0, a taxke Ha ocHOBe (emepanbHON paboyeid MporpaMMbl BOCIIUTAHHS U C
y4€TOM KOHLIETLMU TPEernojaBaHusl ydyeOHOro rmpenMera «XHMHS» B 00pa30BaTENIbHBIX OpraHU3alMsIX
Poccuiickoit @enepanuu.

[Iporpamma mo xumuM AT TMPEACTABICHHE O LEsIX, OOImeH cTpaTrernu OOydeHHs, BOCIHTAHUS W
pa3BUTHUSL OOy4aIOLIUXCS CPEICTBAMU YUeOHOrO TIpeiMeTa, YCTaHaBIMBAaeT O00s13aTeIbHOE NPEAMETHOE
coJIepKaHue, MpeaycMaTpuBaeT paclpeielieHUe ero Mo KjaccaM U CTPYKTYpUpOBaHHUE IO pas3jeiaM U TeMam
[IPOrpaMMbl [0 XHMHH, OIpPENENsIeT KOJIMUYECTBEHHbIE W KAa4eCTBEHHBIE XapaKTEPUCTUKH COJAEpKaHUS,
PEKOMEHAYEMYIO TOCIIE0BATENbHOCTh M3YYEHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4arouIuxcs, OMPEAEsieT BO3MOXKHOCTH
npeaMeTa sl peajan3aluy TpeOoBaHUM K pe3ylbraTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHONM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 0OLIero o0pa3zoBaHMsl, a Takke TPeOOBaHUN K pe3ynbraTaM OOydeHHUs XMMHUU Ha YpOBHE
Lene u3ydyeHs MpeiMeTa M OCHOBHBIX BHJIOB yu€OHO-TI0O3HABATEJIbHOM JESATENIbHOCTU OOydarouierocs mo
OCBOEHMIO Y4€OHOTO COJIepKaHusl.

3HaHMEe XUMHH CIY)KUT OCHOBOW i (QOpPMHpPOBAHHS MHPOBO33PEHHS OOydarolerocs, €ro
MpEICTaBICHUH O MarTepHaJbHOM €IWHCTBE MHpa, BAXHYIO pOJb WrparoT (OpMUpYEMble XUMHUEH
MPEJCTaBICHNUS O B3aUMOIIPEBPAILEHUSX SHEPTMU U 00 HBOJIOLUHU BEIIECTB B MPUPOJE, O MyTAX pELIeHUs
I00ATBHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHUSI UYETOBEYECTBA — CHIPHEBOM, DHEPTrEeTUUYECKOM, MHUIICBOM U
9KOJIOTHYECKOM 06€30MmacHOCTH, TPOOIIEM 31paBOOXPAHEHHUS.

N3yueHnne xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEH Ui caMOpa3BUTUS U (OPMUPOBAHUSI KYJIBTYPbl IHYHOCTH, €€
obmel 1 GyHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMHUpOBaHWE MBIIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcsi, HaBBIKOB HX
CaMOCTOSITENIbHOM y4eOHOM AesITeTbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX YMEHUHN, HEOOXOIUMBIX
KaK B MIOBCEIHEBHON XHU3HU, TaK U B MPO(PECCUOHAIBHOMN AEATEeIbHOCTH;

3HAKOMUT CO CHEIH(PUKON HAyYHOTO MBIILICHUS, 3aK1a/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIsa HAa €UHCTBO
MIPUPOJIbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAoM B ((POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTHU
00yJaromuxcs;

crocoOCTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K IIPUPO/IE,
K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B IKOJIOTHYECKOE 00pa3zoBaHue 00yJaronInXcsl.

JlanHble HampaBieHUs B OOy4eHMHM XHMHH o00ecleuMBaroTCs crenudukoil coxepkaHus y4eOHOro
npeaMeTa, KOTOPBIA SBJISETCS MeAarornyeckd aJalTHPOBAaHHBIM OTpa)KeHHEeM 0a30BOM HayKHM XHMHUU Ha
OTIPENIEIEHHOM 3Tarne €€ pa3BUTHs.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsl OPUEHTUPOBAH HAa OCBOCHHE OOYy4YaIOIIUMUCS
CUCTEMbl TEPBOHAYAIBHBIX MOHITHH XHMHH, OCHOB HEOPraHMYECKONM XUMUU M HEKOTOPBIX OTAETbHBIX
3HAYMMBIX MMOHSATHI OPraHU4YeCKON XUMUU.

CrpykTypa coiepaHHsl MporpaMmbl IO XUMHH C(HOpMHpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a K e&
uzyuenuto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMbI OHITUNA O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBbI
MOHATHM O XuMuueckoi peakiuu. OO0e 5TH CHCTEMBbl CTPYKTYpHO OPraHHM30BaHbI [0 MPHUHIIMITY
MOCJIEIOBATEIBHOTO PAa3BUTHI 3HAHHUI Ha OCHOBE TEOPETHUUECKHX MPEACTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnyeckoro 3axkona /I. 1. MeHieneeBa kak OCHOBHOTIO 3aKOHA XMMUH;

— YUYEHHMSI O CTPOEHUU aTOMa U XUMHUYECKON CBS3H;

— MpEJICTaBICHUH 00 AMEKTPOTUTHYECKON TUCCOIMALINN BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUS pPacCMarpUBAIOTCS HA OCHOBE AMIIMPUYECKU IIOJYYEHHBIX M OCMBICIEHHBIX
(akToB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OJHOIO YPOBHSA K JPYrOMY, BBINOJHSASA (YHKIUH OOBSICHEHUS U
IIPOrHO3UPOBAHUS CBOICTB, CTPOEHHSI M BO3MOXXHOCTEN NPAKTUUYECKOTO MPUMEHEHHNS U TMOIYYEHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpamMmbl MO XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TPEACTABICHUS O XHUMHUYECKON
COCTABJIAIOIIEH HAaydHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOW MPHUPOAbI, LEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHMIO M METOJaM I03HAHUS B Hayke. M3ydeHne XMMUM NPOUCXOAMUT ¢ NMPUBIEUYECHUEM 3HAHUMI U3



paHee M3y4YEHHBIX Y4YeOHBIX mpeameToB: «Okpyxawomuii mup», «buonorus. 5—7 knacce» u «Duszuka. 7
KJIace».

[Ipu u3y4eHWH XUMHHM TPOUCXOIUT (HOPMHPOBAHME 3HAHUNH OCHOB XMMHYECKOM HayKH Kak oOiacTu
COBPEMEHHOIO €CTECTBO3HAHHUS, IPAKTHUUECKOW IEATEIIbHOCTU 4YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHI. 3a7a4a y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, TIOHATHHA, 3aKOHOB U TEOPETHUECKUX TMOJOXKEHHH, JOCTYMHBIX 0000IIeHui
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, B MPHOOIICHUH K HAYYHBIM METOAaM MO3HAHHS MPU U3y4eHUH
BEIIECTB U XMMUYECKHX PeakInid, B (JOPMUPOBAHNYU U PA3BUTHUHU NIO3HABATEIHHBIX YMEHUH M UX PUMEHEHUU B
y4eOHO-TIO3HABATEIbHONH M yueOHO-HCCIEe0BATEIbCKON JIESTENPHOCTH, OCBOSHHM MpaBUi 0O€301acHOrO
oOpamieHns ¢ BeECTBAMU B TIOBCEIHEBHON KH3HH.

[Tpu M3y4eHUN XMMUU HAa YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHusl BAKHOE 3HAYCHUE MPUOOPETH TaKue
L[EJIH, KaK:

— ¢dopMHpOBaHHME UWHTCIUICKTYAIBHO  Pa3BUTOW JIMYHOCTH, TOTOBOH K  CaMOOOpa3oBaHHUIO,
COTPY/IHUYECTBY, CaMOCTOATEIbHOMY NPHUHSITHIO pEIIEHUH, CIOCOOHON ajganTupoBaThcsi K  OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HalpaBJIeHHOCTh OOy4YEHMsI HAa CHCTEMaTH4yecKoe MpHOOIeHHe OOydaroIluXcs K CaMOCTOSITENIBbHOU
MMO3HABATENIbHON JEATEeIbHOCTH, HAyYHbIM METOAAM IO3HaHMS, (OPMHUPYIOIIUM MOTHBALMI0 U pa3BUTHE
CIIOCOOHOCTEH K XUMHH;

— o0ecrnieyeHne YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYaIOIIMMUCS OMbITa pPa3HO0Opa3HOM
NeSITEeNIbHOCTH, TO3HAHUS M CAMOTIO3HAHMSI, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HMEIOIMINX
YHUBEPCAIBHOE 3HAUYEHUE JUISl pa3TUYHBIX BUJIOB JIESITEIIbHOCTH;

— (opmupoBanue oomel GyHKIIMOHATHPHOW M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHM
OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYXAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OTIBIT, OJTYYEHHbIE MTPU U3YUEHUH
XUMHH, IPUMEHSTH UX MPU PEeUIeHUH NMPoOJIeM B MIOBCETHEBHOM KU3HU U TPYAOBOH AEATEIbHOCTH;

— (opmupoBaHHe y 00ydarOUIUXCS TYMAaHUCTUYECKUX OTHOIIECHUN, MOHUMAHUS IIEHHOCTH XUMHYECKHX
3HAaHUM A7 BBIPAOOTKU SKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATENbHOCTU B
LEJISIX COXPaHEHUs! CBOETO 3/I0POBbS U OKpPYXKAIOIIeH MPUPOIHOM cpebl;

— pa3BUTHE MOTHBAIMM K OOY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIHUTAHUIO Ha OCHOBE
YCBOEHHS 00OLIEUETOBEUECKIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIIS U HaNpaBICHHOCTU
TabHEHIIET0 00ydYeHUSI.

OO1ee yuCiIO 4acoB, OTBEACHHBIX JJIS U3YYEHUS XMMHHM Ha YPOBHE OCHOBHOIO 00Iero odpa3oBaHus,
coctasisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COIJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauYaIbHBIE XUMHYECKUE TIOHATHS

[Ipenmer xumuu. Poiap XMMUM B KH3HM 4YEIOBEKa. XMMHUS B CHUCTEME HayK. Tejla W BellecTBa.
dusnueckue CBONUCTBA BEUIECTB. ArperaTHoe cocTtosiHue BeuiecT. [loHsTHE 0 MeTOaX MO3HAHUS B XUMUH.
Uucrele BemecTBa U cmecu. CiocoObl pa3ieiecHust CMECe.

ATOMBI M MOJIEKYIbl. XHUMHYECKHE OHJIeMEHThl. CHMBOJBI XUMUYECKHX 3JIeMEHTOB. IIpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYIIIPHOE YUYCHHE.

Xumudeckas (opmyna. BalleHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemectB. OTHOcHUTENbHas atoMHas Macca. OTHOcCUTENbHAsh MOJIEKYIsipHas wmacca. MaccoBas J10Jis
XUMHYECKOTO JIEMEHTA B COCIMHECHUH.

KonmuectBo BemecrBa. Moisib. Monsippag macca. B3auMOCBSI3b  KOJIMYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHHMI] BelIecTBa. Pacu€Tol mo GopmynamMm XUMHUECKUX COCTUHEHUM.

du3nUecKrue U XUMUUYECKHE SBIICHUA. XUMUYECKasl peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHUSI MacChl
BEIIECTB. XWUMHUYECKHE ypaBHEeHHs. Kiaccupukaus XUMUYECKHX peakiuil (COCNUHEHMs, Ppa3JIoKECHUS,
3amernieHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYI0H, MpaBuiiaMyd paboTHl B J1aboparopuul U NMpuéMaMu OOpalieHus ¢
abopaTOpHBIM 000PYIOBAaHUEM, U3yUYE€HHE M OMNMUCaHHUE (U3HMYECKUX CBOWCTB 00pA3IOB HEOPTaHUYECKHUX
BEIIECTB, HaOMoAeHNE (pu3ndeckux (IJIaBJIeHNnEe BOCKA, TastHUE JIbJa, PACTUPAHUE caxapa B CTYIKe, KATICHHUE
Y KOHJICHCAIIUS BOJIbI) MU XUMHUYECKUX (TOPEHUE CBEYM, MMPOKATMBAHUE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBHE
MeJa C KHUCJIOTOHM) sIBI€HMM, HaONIOeHHEe M ONHMCAHHE IPU3HAKOB MPOTEKAHHUS XUMHUYECKUX peakuui
(pa3noxeHue caxapa, B3aMMOJICHCTBHUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWe THAPOKCHIA METH
(I mpu HarpeBaHuH, B3aMMO IciiCTBHE XKele3a ¢ pacTBopoM coitu meau (1), n3yaerre crmocoOOB pasieneHus
CMECei: ¢ MOMOIIBI MarHuTa, (UIBTPOBAHUE, BHIMIAPUBAHUE, TUCTUIUISIMSA, XpoMaTorpadus, MPOBEICHHE
OYMCTKH TIOBAPEHHOM COJIM, HAOJIONCHUE M OMHMCAHHUE PE3yJIbTAaTOB MPOBEJACHUS OMBITA, WILTFOCTPUPYIOIIETO
3aKOH COXpaHEHHUs MACChl, CO3/IaHUE MOJICIICH MOJICKYIT (II1apOCTEPKHEBBIX).

BaxHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — snemeHT U npocroe BemiecTBo. Haxoxnenue
KHCJIOpOJia B Mpupoje, GU3MvIeckne U XMMHUYECKHe cBOMcTBa (peakmuu ropeHus). Oxcumapl. [Ipumenenue
kucioposa. CriocoObl MOMydeHUsT KACIO0poAa B 1a00paTOpru U MPOMBIIUICHHOCTH. KpyroBopoT kucinopoia B
npupoze. O30H — aJuIOTpOoITHas MOIU(UKAIINS KUCTIOPOa.

TeroBo# 3pHEeKT XMMUYECKOW peaKIuy, TEPMOXUMHYECCKUE YPaBHEHUS, SK30- U SHIOTCPMUUYCCKHE
peakuu. TomauBO: yroiab M MeTaH. 3arps3HEHUE BO3AyXa, YCHIICHHE NMapHUKOBOTO 3(ddexTa, paspylieHue
030HOBOTO CJ04.

Bomopon — snemMeHT M mpoctroe BemecTBo. HaxokaeHue Bojopona B HpUpoAE, (U3HYECKUE H
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MmosydeHus. KuciaoTel u comm.

MounsipHbIit 00bEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoiicTBa Bojabl. Bonma kak pactBoputenb. PacTBopsl. HackllieHHbIE U HEHACHIILICHHBIC
pactBopbl. PacTBOpUMOCTH BellleCTB B BoJie. MaccoBasi J10Jisl BEIIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA
BoAbl. OcHoBaHusA. Ponb pacTBOpoB B NpHpoAEe UM B KU3HU 4enoBeKa. KpyroBopoT BOAbl B HpPHUPOAE.
3arpsi3HeHue IPUPOIHBIX Bo. OXpaHa U OYMCTKA MIPUPOIHBIX BOJL.

Knaccudukarus neopranuueckux coeaunenuid. Oxcuapl. Knaccudukaius okCuaoB: coneodpasyomine
(ocHOBHBIE, KUCJIOTHBIE, aMmdoTepHble) U HeconeoOpazyromue. Homenknarypa okcuaoB. dusuueckue u
XUMUYECKHUE CBOMCTBA OKCHUIOB. [loiyueHne okcuaos.

OcHoBanus. Knaccudukanust OCHOBaHMIL: IIENOYM W HEpacTBOPUMMBIE OCHOBaHMA. HoMeHkmaTypa
OCHOBaHUU. PU3NYECKUE U XUMUUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHrne 0OCHOBaHMUIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucioT. @u3ndeckue M XMMUYECKHE CBOICTBa
kucnot. Psaa akruBHoctr MetaiuioB H. H. bekerosa. [lonydenne Kucior.

Conu. Homenknarypa coineid. @u3nueckue U XuMHUeckue cBorcTra conel. [lonyuenue coneil.

I'eneTnyeckast CBSI3b MEXKy KJIacCaMU HEOPraHUYECKUX COECANHEHUH.

Xumuueckuit IkKcnepumenm:

KaueCTBEHHOE ONpEeIeNieHue COJIEpKaHUs KUCIOpOoAa B BO3AyXe, IIOIy4YeHHE, COOUpaHue,
pacrmo3HaBaHHE W M3YYEHHE CBOMCTB KHCIOPOJa, HAOMIONEHHUE B3aWMOJCHUCTBUS BEIIECTB C KUCIOPOIOM H
yCIIOBUSI BO3HUKHOBEHHS WM TMPEKpaIeHUs TopeHus (MoXkapa), O3HAKOMIIEHHE C o0Opa3llaMd OKCHUIOB H
OTHCAaHME WX CBOWMCTB, MOJYYEeHUE, COOMpPaHUE, paclo3HABaHUE W M3YYCHHE CBOWCTB BOJOpOAa (TOpEHUE),
B3auMoJieiictue Bojopoga ¢ okcuaom wmenud (Il) (BO3MOXXKHO HMCHONB30BaHUE BUIEOMATEPHANIOB),



HaOmoeHne 00pa3loB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIeJOBaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JE€H PaCTBOPEHHOTO
BEILIECTBA, B3aUMOJEHCTBUE BOJbl C METAUIAMU (HAaTpUeM U KajablueM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HUCCIIE0BAaHUE 00pPa3l0OB HEOPTAaHWYECKUX BEIIECTB PA3IMUYHBIX KIACCOB, HAOIIOICHUE
M3MEHEHHUsl OKPaCKU MHIMKATOPOB B PACTBOPAX KHUCJIOT U LIEJIOYEH, H3y4YEHUE B3aUMOJEUCTBUSI OKCHUIA MEIU
(I) ¢ pactBOpOoM CepHOM KHCIOTBI, KHCJIOT C METaJJIaMH, PCaKIMi HEHTpaau3aliy, IOIydeHHES
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOIO MeTala JPYrMM U3 pacTBOpa COJIM, pELIEHHE
SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIre Kiacchl HEOPraHUYECKUX COECAMHEHUIN.

Ilepuonnyecknii 3axkon u Ilepuonnueckas cucrema xumuieckux iementos /. M. MengeseeBa.
Crpoenne aromoB. XumMnueckas ¢Bsizb. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUA

[lepBbie MOMBITKU KiIaccCU(PUKALUKA XUMHUYECKUX 31€MEHTOB. [IoHsATHE O rpynmax CXOAHBIX IEMEHTOB
(11€70YHbIE U IIEJOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpblE 00pa3yroT
amM(OTEepHBIE OKCHU/IBI 1 THAPOKCHU/IBI.

[lepnomnueckuit 3akoH. Ilepmonnueckass cucremMa xumndeckux onemeHtoB JI. M. Menpeneesa.
Kopotkonepronnas u anmuuHonepuoaHas Gopmbl [lepuoauueckoil cuctembl XxumMuueckux sinementos I, U.
Mengeneesa. Ilepuoasr u rpynnel. @U3NYECKHl CMBICIT MOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOJIAa U T'PYIIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocraB atoMHBIX sifiep. M3otonsl. DnekrpoHsl. CTpoeHHE IMEKTPOHHBIX 000JI0YeK
aromoB nepBbIX 20 xumuueckux snemeHToB [lepuoanueckoii cuctems J[. 1. MenneneeBa. Xapakrepucruka
XUMHUYECKOTO AJIEMEHTA M0 ero nojoxenuto B [leprnoanueckoi cucreme /. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca arOMOB XHMHUYECKUX DJIEMEHTOB, METAUNIMYECKUX U
HEMETANIMYECKUX CBOMCTB MO TpyIIiaM U IeproiaMm.

3navyenue Ilepuonnyeckoro 3axoHa u Ilepronnyeckoil cucTeMbl XUMUYECKUX IIEMEHTOB JUIS Pa3BUTHS
Hayku U npaktuku. J[. 1. MenzaeneeB — yu€HbIi U IpaKJTaHHH.

Xumudeckasi CBs3b. KoBasieHTHast (TOJISIpHAsE W HEMOJSPHAs) CBS3b. OJIEKTPOOTPHUIIATEIHHOCTD
XUMHUYECKUX 31eMeHTOB. loHHasI CBSI3b.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl oxkucineHus u
BOCCTAHOBJIEHHs. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuil IKCnepuUMeHm .

u3ydyeHue oOpas3loB BELIECTB METAJIOB M HEMETAJJIOB, B3aMMOJACWCTBHE THUIPOKCHIA ILUHKA C
pacTBOpamMu KHUCJIOT M IIEJOYel, IPOBEACHHE OINBITOB, WIUTIOCTPUPYIOLUIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIHi (TOpeHre, peaKIMK PAa3JI0KEHUs, COCIUHEHMUS).

Mesxicnpeomemmwie ceasu

Peanu3anuss MeXnpenIMETHBIX CBsI3€M NpPU W3YYEHHMM XUMHUHU B 8 KJIAcC€ OCYIIECTBISETCA 4Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAaydHbIN (DakT, rumores3a, TEOpHsi, 3aKOH, aHAJIMU3, CHUHTE3,
KJlacCU(pUKaIMsA, MEePUOAUYHOCTb, HAOIIONEHHE, OKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHHUE, MOJEIb,
SIBIICHHE.

®usuka: Marepus, aTroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PaAHUOAKTHUBHOCTD,
MOJIEKy/Ia, OJJICKTPUUECKUH 3apsiji, BEUIECTBO, TeNo, OO0BEM, arperatHoe COCTOSIHHE BelIeCTBa, Tas,
¢dbuznyeckre BeITUYHUHBI, SIUHHUIIBI H3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1bl, COHIIE.

buomnorus: porocunTes, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MMOPOABI, MOJE3HbIE UCKOMIaeMbIE, TOTUIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumnuyeckasi peakuus

[lepuomnueckuii 3akoH. llepumonmueckas cucrema xumuueckux dneMeHToB [[. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKHUX 3JIEMEHTOB MEPBHIX TPEX MEPUOJIOB,
KaJIsl, KaJblMs U UX COCAUHEHUN B COOTBETCTBHMHM C MOJIOKEHUEM IEMEHTOB B [leproanueckoi cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BBl XMMHUYECKOM CBS3U. THIBl KPUCTAIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILLIECTBA OT TUIA KPUCTATUIMYECKON PEIETKH U BUJIa XUMHUUYECKOU CBA3U.

Knaccudukamus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILIMXCS K Pa3JIM4YHbIM KJIACCaM HEOPraHWYECKUX COEAMHEHUM, TEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEIIECTB.



Knaccugukanus XUMHYECKUX PEakIiii M0 pa3IMuHbIM IPU3HAKaM (110 YUCIY U COCTAaBY y4acCTBYIOLIUX
B PEaKLMH BEIIECTB, [0 TEIJIOBOMY 3(PQEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCICHHUSI XUMUYECKUX HJIEMEHTOB,
Mo OOpaTMMOCTH, IO YYaCTHIO KaTaau3aropa). DK30- U IHJIOTEPMUYECKHE PEAKIUH, TEPMOXHUMUYECCKHE
ypaBHEHHSI.

[TonsiTne o ckopoctu XxUMHUECKOW peakiuu. IloHsTHE 00 0OpaTMMBIX M HEOOPATUMBIX XMMHYECKUX
peakiusax. IloHATHE O TOMOTEHHBIX W TETEpPOreHHbIX peakiusx. llonstue o karamuze. I[lonstue o
XHUMUYECKOM paBHOBecHH. DaKTOpPbI, BIMAIONIME HAa CKOPOCTh XUMHUYECKOM peakiuu | TIOJIOKEHHE
XUMHYECKOTO PAaBHOBECHSI.

OKHUCIUTENEHO-BOCCTAHOBUTEILHBIE peaxiyy, AIIEKTPOHHBIH Oananc OKHUCITUTEIHHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBIeHHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHNA C
HCII0JIb30BAaHUEM METO/1a IIEKTPOHHOIO OanaHca.

Teopust >MEKTPOTUTUYECKON TUCCOIMALMU. DIEKTPOIUTHI M HEIEKTPOJIUTH. KaTHOHBI, aHWOHBI.
MexaHu3M JUCCOIMANMN BEIIECTB C PA3JIMYHBIMUA BHJAMH XHUMHYECKOH CBs3u. CTeneHb IMCCOLMAIIHH.
CunbHbI€ U ci1a0ble AEKTPOIUTHI.

Peakiun noHHOro 0OMeHa. YCIoBHS MPOTEKAaHHs PEAKIM HOHHOTO 0OMEHa, TIOJIHBIE M COKpAIIEHHBIE
MOHHBbIE YypaBHEHHs peaknuil. CBoilcTBa KHUCIOT, OCHOBaHMM U cojied B CBET€ NpEIACTaBIEHUN 00
AIIEKTPOJIMTHYECKON aucconunanyu. KadecTBeHHbIe peaknnuu Ha oHEL. [ToHATHE O THApONH3E COMeii.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJETSMH KpPUCTAIUTMUECKUX PEIMIETOK HEOPraHWYECKHUX BEIIECTB — METaUIOB H
HeMeTaloB (TpaduTa M ayiMasa), CJIOKHBIX BEUIECTB (XJOpuJa HATPHs), HCCIEJOBAHHE 3aBHUCHUMOCTU
CKOPOCTH XHUMUYECKOW PEaKIy OT BO3ICHCTBHS pa3IMYHBIX (AKTOPOB, UCCICTOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOIIECCa TUCCOIUAINN KUCIIOT, MIENoYe U coyiell (BO3MOXKHO MCIOJIBb30BaHHUE BUICO
MaTepHajoB), MPOBEICHUE OMBITOB, WUTIOCTPHUPYIOMIUX TPU3HAKU TMPOTEKAHHUS PEaKIUii MOHHOTO OoOMeHa
(oOpa3oBaHue oOcalka, BBIJAEIIEHWE Tra3a, 0Opa30BaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI
OKHMCITUTEITFHO-BOCCTAHOBHUTENBHBIX PEeaKIUi (TOpEHHE, PEaKIMU PA3JIOKeHHS, COSINHEHHSI), PaCIIO3HaBaHHE
HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAUeCTBEHHBIX PEAKIMK HAa WOHBI, PEHICHHE SKCIIEPHMEHTAIBHBIX
3ajad.

Hemerannbl 1 MX coeIUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. Crpoenre u GU3NMYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreéHOB. XUMHYECKHUE CBOMCTBA Ha
npuMepe xsopa (B3aMMOJEHCTBHE C MeETa/llaMH, HEMeTallaMH, Iejaodamu). XsopoBomopona. ColsHas
KHCJI0Ta, XHMUYECKHE CBOMCTBA, MOJy4eHUe, MpuMeHeHue. [leificTBrue xjiopa U XJI0poBOJOPOAA Ha OPraHu3M
4esoBeka. BaxkHel1e XI0pyuIbl U UX HAXOXKAECHUE B IPUPOJIE.

OOmas xapakrepuctuka 37eMeHToB VIA-rpynnbl. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pHbIE
crenieHd okucieHus. CrpoeHune M (u3MUecKue CBOMCTBA IPOCTBIX BEUIECTB — KHUCIOPOAA M CEpBHI.
AnnoTrpornHsle MOAUM(DUKALMM KUCIOpOoAa U cepbl. XMMHUYECKHe cBoiicTBa cepbl. CepoBOJOPOA, CTPOEHUE,
¢u3nyeckue M XuMuuyeckue cBoiicTBa. OKcHIbl cepbl KakK NPEICTaBUTENM KHUCIOTHBIX OKcuIoB. CepHas
KHACIOTa, (U3MYECKHe U XMMHUYECKHE CBOWCTBa (OOLIMEe Kak NpPEACTAaBUTENs Kjacca KUCIOT H
cneuupuyeckue). XUMUYECKHUE PEaKLny, JeKallue B OCHOBE IIPOMBIIIIEHHOTO CII0c00a MOIydyeHUsI CEpHOI
kuciotsl. Ilpumenenne cepHoil kucnotsl. Coslu CEpHOM KUCIOTHI, KaUeCTBEHHAs peaklys Ha cylb(aT-HuoH.
Haxoxnenue ceppl M €€ coeqUHEHUH B mpupoje. XUMHUYECKOE 3arps3HEHUE OKpyXaromel cpeasl
COCJMHEHUSIMH cepbl (KHCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI  €ro
IPEAOTBPALICHHUSL.

OOmiast xapakTepucTuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTepHbIE
CTENEHHU OKHCIEHUS. A30T, paclipoCTpaHEeHUE B IpUpoie, GpU3NUecKue U XuMHUYeckue cBoiicTBa. Kpyrosopot
azora B Npupoje. AMMHAK, ero (U3NYecKHe U XUMUYECKHE CBOMCTBA, mojydeHue U npumeHenue. Comnu
aMMOHUS, UX (U3MUECKHE U XHMHMYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHass peakius Ha HOHBI
aMMOHHUS. A30THas KHCJIOTa, €€ TmojdydeHue, (U3MYecKMe M XHMHUYecKHe cBoicTBa (oOmue Kak
IpeACcTaBUTeNs Kilacca KUCIOT U cnennduyeckue). Mcnoab3oBaHue HUTPATOB U COJEH aMMOHHS B KauecTBE
MUHEpANbHBIX YI0OpeHuil. XuMHUeckoe 3arps3HEHHE OKpYXKawollell cpeabl COEJUHEHUSMH —a30Ta
(KUCIIOTHBIE JOXKIH, 3arps3HEHUE BO3yXa, MOYBBI M BOA0EMOB). dochop, amnoTponHble MOAUDUKALMH
docdopa, pusnueckue u xumudeckue coiicrsa. Oxeup pocdopa (V) u pochopnas kucnora, puzndeckue u
XMMUYECKHEe CBOICTBA, nonydeHue. Mcmnonp3oBanue ¢pocdaroB B KaueCTBE MUHEPATIbHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 3neMeHToB |VA-rpynmnsl. OcoOGeHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
CTENEHU OKHUCIIEHUs. YTIEepoJl, ajulIOTPOIIHbIe MOAU(HKALIMU, paclpoCTpaHeHUEe B NpUpoje, (puzndeckue u
XUMUYeckue cBoiicTBa. Ancopouus. Kpyrosopor ymepona B npupoje. OKcubl yriieposa, ux Gu3uueckue u
XMUMUYECKHE CBOWCTBA, JCUCTBUME Ha >KUBBIE OPraHU3MBbI, MOJIY4YE€HHE U TPUMEHEHHUE. DKOJIOTHYECKUe
po6iemsbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V), runoresa mo6anbHOTO MOTEIUIEHUS KJIMMaTa, TapHUKOBBIN



¢ deKT. YroapHas KUCIOTa U e€ CONU, X PU3NIECKUe U XUMUYECKUE CBOIMCTBA, MOJYyYEHUE U MPUMEHEHHE.
KauecTBeHHass peakuuss Ha KapOOHaT-woHBL. Mcmonp3oBaHue KapOOHATOB B OBITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTHU U CEJIbCKOM XO3S1CTBE.

IlepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEAMHEHUSX yriepoja (METaH, 3TaH,
STWJIEH, alleTWJIEH, 3TaHOJ, IMLEPHUH, YKCycHas Kuciaora). I[IpupoaHbple HCTOUHMKHU YIIIEBOAOPOAOB (yrodb,
NPUPOAHBIN ra3, He(Th), MPOAYKTHl UX mepepadoTku (OEH3WH), UX pOJb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTne 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeJKaX, YIJIEBOJAaX — U UX POJU B )KH3HH YEJIOBEKA.
MarepuanbHO€ €AMHCTBO OPTraHUYECKUX U HEOPraHMUECKUX COECTUHEHUM.

Kpemuuii, ero ¢usuueckue U XUMUYECKHUE CBOWCTBA, MOJydyeHHME W mpuMeHeHue. CoeauHeHus
kpeMHus B nipupoje. Obmue npencrasinenust o0 okcuae kpemuus (1V) u kpemuueBoit kuciaore. CUIMKATHI,
UX HUCIIOJIb30BaHUE B OBITY, B IPOMBILUIEHHOCTU. BakHel1Ine cTpouTeNbHbIE MaTepHallbl: KEpaMUKa, CTEKJIO,
LeMeHT, OeToH, »xeye300eToH. [IpoGieMbl 6e30mMacHOrO HCIOJB30BAaHUS CTPOUTEIBHBIX MaTepuaioB B
MMOBCEAHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

u3ydyeHue oOpas3loB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTBI, IHPOBEIECHUE
KaueCTBEHHBIX PEaKlui Ha XJIOPUA-UOHBI U HAOMIOACHHUE MPU3HAKOB MX MPOTEKaHMs, ONBITHI, OTPaXKaroline
¢usznueckue M XUMHUYECKUE CBOMCTBA TaJON€HOB M MX COEAMHEHHUH (BO3MOXKHO MCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB), O3HAKOMJIEHHE ¢ 00pa3iiaMu XJI0pu10B (TAIOTEHUIOB), O3HAKOMJICHHE C 00pa3IiaMu Cepbl
n e€ coenuHEeHUs MU (BO3MOXKHO HCIOJb30BaHUE BUAECOMATEpHANIOB), HAOINOAEHUE Ipoliecca OOyIIMBAaHUS
caxapa TIIOJ JEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, HM3y4YCHHUE XUMHYECKUX CBOWCTB
pa30aBIIeHHON CEepHOI KHUCIIOTHI, MPOBEIEHUE KAYeCTBEHHOW peakuuu Ha cyab(haT-uoH U HaOmoAeHue
MpHu3HaKka e€ MpOTEeKaHUs, O3HaKOMJIeHHe ¢ (U3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa U UX COENUHEHUH
(BO3MOXKHO MCTIOJIB30BaHHUE BUIEOMATEPUAJIOB), oOpa3iiaMu a30THEIX U (ochOpHBIX yIoOpeHuH, oTydeHue,
coOupaHue, pacro3HaBaHHE W HM3y4YE€HHUE CBOMCTB aMMHaka, MPOBEIACHHE KAauyeCTBEHHBIX peaklUi Ha HOH
aMMOHMSI U (ochaT-MOH M HM3y4YEeHHE MPHU3HAKOB WX MPOTEKaHHWs, B3aHMMOJAEWUCTBHE KOHLIEHTPUPOBAHHOMN
a30THOM KHCJIOTHI C MeObl0 (BO3MOXKHO HCIIOJIb30BaHHWE BUJEOMATEpUANIOB), U3y4YeHHE MOJenei
KPUCTAIUTMYECKUX PEmIETOK anMasza, Tpadura, QymiepeHa, O3HAKOMJIIECHHE C IPOIECCOM aacopOIuu
pPacTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, MOIydeHHE, coOupaHue,
pacrno3HaBaHHE U U3YY€HHE CBOMCTB YITIEKUCIIOTO Ta3a, MPOBEACHNE KaueCTBEHHBIX peaklnii Ha KapOOHaT U
CIWJIMKAT-UOHbl M HW3yYEHUE TMPU3HAKOB HX NPOTEKaHMs, O3HAKOMJIEHHE C MPOAYKIHEH CHIMKaTHON
MIPOMBINIIEHHOCTH, pEIIeHHE SKCIEPUMEHTaJIbHBIX 3aJad Mo Teme «BaxkHeilne HeMmeTalslbl U HX
COCTUHEHUS.

MeTtanjbl U X COeTMHEHHUS

OOmiasi xapakTepuCTUKa XHMHUYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBaHMM MX IIOJOXKEHUS B
[lepuonnueckoit cucreme xumuueckux emeHToB . M. MenneneeBa u crpoeHust aromoB. CrpoeHue
MeTauioB. MeTannuyeckas CBsI3b M METa/lIM4yeckasi KpUCTAJUIMUecKas peméTka. DIEeKTPOXUMHUYECKUH Psijl
HanpsokeHU MetaioB. dusnueckre M XUMHUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl MOMy4eHUs
MeTtaioB. [loHsTHE 0 KOPPO3UM METANIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl UX OT KOppo3uH. CruiaBbl (CTallb,
YYyT'yH, AIOpaJOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

lenouynble MeTamnsl: mnojoxeHue B I[lepuoandeckodr cucreme xumudeckux snementoB [ U.
MenieneeBa, CTpOCHHE MX aTOMOB, HaXOXKJeHHE B mpupoje. Puznueckue U XUMHUYECKHE CBOWCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUABI M TUAPOKCUIBI HATpUs U Kaius. [IpuMeHeHne menoyHbix METalioB H UX
COEIMHEHU.

[lenoyHo3emenpHble METAIBI MarHUM ¥ Kalnblui: mojoxenue B Ilepuoanueckoil cucreme
xumuueckux snementoB J[. M. MenneneeBa, cTpoeHrne UX aTOMOB, HaXOXAEeHUE B mpupozae. Pusznyeckue u
XMMHUYECKHE CBOWCTBA MarHusi M Kanblus. BakHeilmne coenvHeHUs KaibIUs (OKCHI, THAPOKCHI, COIH).
JXKeécTkocTh BOJIBI M CTIOCOOBI €€ ycTpaHEHUs!.

AmoMmunmii: nonoxkenue B llepuogmueckoil cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTpOEHHE aToMa, HaxoXKJeHue B npupojae. Oundeckre U XUMUUYECKHUE CBOWCTBA almiOMHUHH. AMQOTEepHbIe
CBOMCTBA OKCUJA U TUAPOKCHU/IA ATFOMUHUSL.

XKenezo: nonoxenue B [lepuoguueckoit cucreme xumnyeckux eMeHnToBs J[. M. Menneneesa, crpoeHue
aToMa, HaxoXJAeHHe B npupoae. Pu3nuecknue U XuMHUUYECKHe CBOMCTBA kene3a. OKCUAbl, TUAPOKCHUIBI U COJIU
xene3a (1) u xxenesza (11l), ux cocras, cBoWCTBa U MOIyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C OOpasllaMM METAJIOB M CIUIaBOB, HMX (PU3WYECKUMHU CBOWCTBAMH, H3y4CHHUE
pe3ynbTaToB  KOPPO3UMM  METAUIOB  (BO3MOXKHO — HCIIONB30BaHHWE BHJEOMATepHUasoB), 0OCOOEHHOCTEH
B3aMMOJICMCTBUSL OKCHJA KajbllMg W HATpuUs C BOJOW (BO3MOXKHO MCIOJB30BAHHE BHJIEOMAaTepUasoOB),
HCCIIEJOBAHUE CBOMCTB JKECTKOM BOJBI, ITPOLIECCA TOPEHMS JKelle3a B KUCIOPOAE (BO3MOXKHO MCIOJIb30BaHUE



BHJIEOMATEPUAJIOB), IPU3HAKOB IIPOTEKAHMS KAUECTBEHHBIX PEAKLMi Ha NOHBI: MArHUs, KalbLMsl, AIFOMUHUS,
nunka, xenesza (1) u xenesza (11), mequ (Il), HaOMrONEHNE M omKcaHKe MPOILIECCOB OKPAIIMBAHUS TIIAMECHH
MOHAMM HaTpus, Kalus M KajabLus (BO3MOYKHO HCIIOJIb30BaHME BHAEOMATEpPUANIOB), HCCIIEAOBAHUE
aM(OTEPHBIX CBOWCTB T'MAPOKCUIA ATFOMUHUS U THAPOKCUIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BaxxHeHlIne METAJIIbI U UX COCTUHEHUS.

XuMHuSA ¥ OKpYKaIas cpena

BemectBa 1 Marepuaisl B MOBCEJHEBHOM JKM3HHU YEJIOBEKA. be3onmacHoe MCHOIb30BaHUE BEUIECTB U
XMUMHMUYECKUX peakiuil B ObITy. [lepBas moMoIlb IpU XMMHYECKHUX OKOraX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYXKarollel cpeibl (MpenenbHasl JOIyCTHMas KOHLIEHTPALMs BEIECTB,
nanee — [1/IK). Pons XumMun B pelieHHH IKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3ydeHue o0pa3LoB MaTEpPUAJIOB (CTEKIIO, CIUIABbl METAJIJIOB, TOJIMMEPHbBIE MaTepHAaIbI).

Mesxxcnpeomemmoie ceasu

Peanuzanusi MeXnpenMeTHBIX CBs3ed NpU U3YYEHHMM XUMHHM B 9 Kilacce OCYILECTBISETCS dYepes
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SBJISIOMIMXCS CUCTEMHBIMU IS
OTJENIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAayYHbIE MOHATHS: HAy4HbIN (DakT, TUNOTE3a, 3aKOH, TEOPHs, aHAU3, CHUHTE3,
KJIacCU(UKAIMS, TEePUOAUYHOCTb, HAOIIONEHHE, OJKCIIEPUMEHT, MOJIEIUPOBAHUE, W3MEpPEHHUE, MOJEb,
SIBIIEHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOTHSI, MaTEPUAIIBI.

®uznka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIWJ, H30TOIbI, PaJlOaKTUBHOCTb,
MOJIEKYa, IEKTPUUYECKUI 3apsisi, MPOBOJHUKHU, MOIYIPOBOJAHUKH, AUIIEKTPUKH, (POTOAIEMEHT, BELIECTBO,
Teno0, 00bEM, arperaTHOe COCTOSIHHE BEIEeCTBa, ra3, pacTBOp, PACTBOPHUMOCTb, KpHUCTANINYECKasi peniérka,
CIUIaBbl, (pU3MYECKHE BEIMYMHBI, €IUHUIBI H3MEPEHHUs, KOCMUYECKOE IMPOCTPAHCTBO, TJIAHETHI, 3BE3MBI,
Connre.

buonorus:  ¢dorocuHTes, aAbixaHue, Ouocdepa, SKOCHUCTEMa, MHUHEpaJbHbIE  YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpAIBI, TOPHBIE TOPO/IBI, MOJIE3HBIE UCKOITAaeMbI€, TOTUIUBO,
BOJIHbIE pecypchl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA NNPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIC PE3YIbTaThl OCBOCHHS IPOTPaAMMbI OCHOBHOTO OOIIETO OOpa30BaHHUsS JOCTHUTAIOTCS B
xone OOydYeHHMss XUMHUU B €IWHCTBE Y4EOHOW W BOCHHUTATEIBHOW JCSITENLHOCTH B COOTBETCTBHH C
TPaTUIIMOHHBIMU POCCUUCKUMH COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, TPUHSATHIMHU
B O0IIECTBE MPaBHJIAMH U HOpMaMU TOBEICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLMATIM3aLUU 00y4aroIUXCA.

JIMYHOCTHBIE pE3YIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA CHCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMN U PaCIIUPEHUE OMBITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIEC B
4acTu:

1) naTpMoTHYECKOro BOCIIMTAHHUS:

IIEHHOCTHOTO OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIBTYpHOMY, HUCTOPUUYECKOMY M HAYYHOMY HACJIEIHIO,
MOHMMAHUS 3HAYCHHUS] XMUMHUYECKOW HAayKM B JKM3HHM COBPEMEHHOTO OOIIeCTBa, CIMOCOOHOCTH BIAACTh
JIOCTOBEPHOM MH(OpMAIE O MEePeIOBBIX JOCTIKEHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

2) TPa’KAAHCKOT0 BOCTIMTAHUS

MIPEICTABIICHUS] O COIMAIBHBIX HOPMAax M TPABHJIAX MEXJIMYHOCTHBIX OTHOIICHUM B KOJUICKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHOUCCIEI0BATEIbCKON, TBOPUECKON U
JIPYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K PAa3HOOOpPA3HOW COBMECTHOM NIEATEIHLHOCTH TPHU BHITIOJIHCHUH
y4eOHBIX, TI03HABATEIbHBIX 3a1a4, BBIMOJHCHHH XUMHUYECKHX OJKCIEPHUMEHTOB, CO3JIaHUU Y4eOHBIX
MPOEKTOB, CTPEMJICHHSI K B3aWMOTIOHMMAHHUIO W B3aHMOITOMOIIM B MPOIECCE ITOM y4eOHOU NeATEeTbHOCTH,
TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJACHUE M TIOCTYNKH CBOWX TOBAPWINEH C TO3WUIIMA HPABCTBEHHBIX W
MIPaBOBBIX HOPM C YIETOM OCO3HAHUS MO CIIEICTBHI TOCTYITKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUECKUE TIPEJICTABICHUS O BEIIECTBE M XUMUYECKOM pEeaKIUu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKHM U COCTABJISIOLIME OCHOBY JJIsl MOHMMAaHUS CYIIHOCTH HAyYHOU
KapTUHBl MHUpA, TpeAcTaBieHUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI TMPUPOJABI, B3aUMOCBSI3AX
YyeJoBeKa C MPUPOJHON CPENOid, O POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HABaTeNIbHbIE MOTHUBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUI MO0 XUMHUH, HEOOXOIUMbIE IS
00BsICHEHHsI HAOMIOAAEMBIX IPOIECCOB M SIBICHUH, MO3HABATEILHON, WH()OPMAITMOHHONW M YHUTATEIhCKOMN
KyJIbTypbl, B TOM YHCJE HABBIKOB CaMOCTOSITEIbHOW paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM
JTUTEPaTypOi, AOCTYIMHBIMU TEXHUYECKUMHU CPEICTBAaMU MH(GOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4eHHI0 U T[O3HAHHWIO, JIOO0O03HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM00OOpa30BaHUIO, MPOEKTHOW M  HCCIEA0BAaTENbCKOW JAEATEIbHOCTH, K OCO3HaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHS 00y4eHUS B JalbHEHIIIEM;

4) popMupoBaHus KyJIbTYPhI 310POBbSI:

OCO3HAHHUE LIEHHOCTHU J>KU3HHU, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha
3M0pOBBI 00pa3 JKU3HH, OCO3HAHUE TNOCIEACTBUA M HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTpEOICHHS
QJIKOTOJISI, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIONEHUS TPaBUil O€30MaCHOCTH MpHU OOpalieHuH ¢
XMMHYECKUMHU BEIIECTBAMU B OBITY U peajbHOM KHU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K MPAKTHYECKOMY HM3Y4YeHHIO MPOQeccHil U Tpyaa pa3IMyHOTO POAa, YBaXEHHE K TPYLy U
pe3yapTaraM TPYIOBOM AESATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HaHUM 110 XUMUH,
OCO3HAHHBIN BHIOOP WHAMBHUIYaTbHOM TPACKTOPUU MPOJOHKEHUS 00pa3oBaHUs C Y4ETOM JTHUYHOCTHBIX
UHTEPECOB U CINOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM
npodeccuoHANbHON MEATEeNbHOCTH W Pa3BUTHUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJaNTHPOBATHCS B
poheccHoHaIbHON Cpee;

6) K0JIOrHY€eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH I1eeco00pa3Hoe OTHOIIEHUE K MPHUPOJIe KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMsI, TOHUMAHHE IIEHHOCTH 3JI0pOBOrO U Oe3omacHOro obpa3a »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO, 0CO3HAHUE IIEHHOCTH COOIONECHUS
mpaBmI 0€30MaCHOTO MOBEIEHUS MIPH padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBHIO
M KU3HH JTIONIEH;



CIOCOOHOCTH TPHUMEHSATh 3HAHUS, TIOJlydaeMble NpU M3YYCHHHM XHWMUH, Ui pelieHHus 3ajad,
CBSA3aHHBIX C OKPYKAIOIIEW IPUPOJHOW CpPENOM, A TNOBBIIIEHUS YPOBHS DJKOJOTMYECKOW KYIBTYpHI,
OCO3HaHUS TNIOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJeM M MyTell MX PelIeHHs MOCPEICTBOM METOIOB
XMMUH, SKOJIOTHYECKOIO MBIIUICHHs], YMEHUS PYKOBOJCTBOBATLCS UM B ITI0O3HABATEIILHOM, KOMMYHUKAaTUBHOU
U COLIMAIbHOM IPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3y/IbTAaTOB BBIJAEISAIOT 3HaUUMBbIE JUIsl (OPMUPOBAHUS MUPOBO33PEHUS
oOmieHayuHble TOHSATHS (3aKOH, TEOpHs, NMPUHIMII, TUNOTE3a, (PaKT, cucrema, Mpouecc, SKCIEPUMEHT U
JPYyTroe€.), KOTOPbIE MCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U IMO3BOJSIOT Ha OCHOBE
3HaHUH W3 JTUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHWE O LEIOCTHOM HAayYHOW KapTHHE MHUpa, U
YHUBEpCaJbHblE y4eOHblEe JEHCTBUS (IIO3HABATEIbHbIE, KOMMYHUKAaTHBHBIE, PETYISTUBHBIE), KOTOpHIE
obecrieunBaOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHUPOBAHHIO W OCYHIECTBICHHIO
y4eOHOH e TeILHOCTH.

Ilo3naBaTenbHbIE YHMBePcAJIbHbIE YUeOHbIe JelicTBUS

ba3oBble jiornyeckue AeicTBUA:

YMEHUS HUCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHAS IIPY OCBOCHUMU 3HAHWN: PACKPBIBATH CMBICII
XUMHMUYECKUX TOHATHH (BBLAEIATh UX XapaKTepHble NPHU3HAKH, YCTAaHABJIMBAaTh B3aHUMOCBSI3b C JAPYTrUMH
MOHATHUSIMHU ), UCIIOJIb30BaTh NOHSTUSA /17151 0OBSICHEHUSI OTAEIbHBIX (DAKTOB U SIBIIEHUM, BEIOWpAaTh OCHOBAHUS
U KpUTEPUH IS KJIACCU(PUKAIIMN XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKINi, yCTaHaBINBAaTh IPUYMHHO-
CIIEZICTBEHHbIE CBSA3M MEXKIYy OOBEKTaMU H3YyU€HHS, CTPOUTH JIOTMUECKHE PpacCyXIeHus (MHIYKTUBHBIE,
JeTyKTUBHBIE, [0 aHAJIOTUH), AETaTh BHIBOJIbI U 3aKIIIOUECHHUS;

YyMEHHE TPUMEHATh B TIIpollecce TO3HAHWS TOHATUA (TMpeIMETHblE U  MeTalpelIMEeTHBIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIEH, UCIIONIb3YeMblE€ B XUMHH, TPEOOPa30BbIBaTh HIMPOKO MPUMEHSIEMbIE B
XUMHHM MOJIEJIbHBIE MPEACTABIECHUS — XMMHMUYECKMHM 3HAK (CHMBOJI 3JIEMEHTa), XuMudeckas dopmyna
ypaBHEHHE XHMHUYECKOM peakuuu — MpU pelleHuH Yy4eOHO-TIO3HaBaTelIbHBIX 3a/ad, C Y4ETOM OTHX
MO/JIENIbHBIX NIPEICTABICHUN BBISBIIATh U XapaKT€PU30BaTh CYLIECTBEHHbIE IPU3HAKHU N3y4aeMbIX OOBEKTOB —
XMMUYECKMX BEHIECTB M XUMHUYECKUX pEaKklUil, BBIABIATE OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-
CIICZICTBCHHBIE CBSI3H U IPOTUBOPEYNS B U3y4acMbIX IPOLECCAX U SBICHUSIX.

Ba3soBrble uccienoBaTe/IbCKHe JeHCTBHUSA !

YMEHHE MCIOJIb30BaTh IIOCTABICHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IIO3HAHUA, a TAKXKe B
KaueCTBE OCHOBBI U151 (JOPMUPOBAHMSI THIIOTE3bI 110 POBEPKE MPABUIBHOCTHU BBICKa3bIBAEMBIX CYXIECHUM;

IpUOOpETEHNE ONBITA M0 MIAHMPOBAHUIO, OPraHU3ALUHU U IPOBEIECHUI0 YIEHUUYECKUX 3KCIIEPUMEHTOB,
yMeHHMe HalOIIoaTh 3a XOJIOM IIPOILEcca, CaMOCTOSATENIBHO IIPOrHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
0000IIeHNsT U BBIBOJBI IO pe3ylbTaraM MPOBEAEHHOIO OIbITA, WCCIEAOBAaHMS, COCTaBIATH OTUYET O
IIpOJIeIaHHOM paboTe.

Pa6ora ¢ nundopmanueii:

yMEHHE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALUIO PA3IMYHBIX BUAOB U (GOpM
IIPEACTABICHUSA, IOIYy4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAy4HO-NOMYJSIpHAs JIMTepaTypa XHUMHUYECKOTO
COJIep>KaHus, CIPaBOYHbIE MOcoOuUs, pecypchl MHTepHeTa), KpUTUYECKH OLEHMBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHATh pas3IMyHble METOJbl W 3alpochl IpPU IOUCKE M 0TOOpe HH(pOpMaLUU U
COOTBETCTBYIOIIMX [JAaHHBIX, HEOOXOAMMBIX /I BBIMOJHEHUs Y4eOHBIX M IO3HABATENBHBIX 3a]ad
ONnpeNesiEHHOr0  Tuma, npuoOpeTeHue ombiTa B OOJACTM  UCHOJIB30BaHMS  MHGOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHM, OBJIAJEHUE KYJIbTYPOH aKTUBHOI'O HMCIIOJIb30BAHUS PA3IMUHBIX MOMCKOBBIX
CHCTEM, CAMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (OPMY NpeCcTaBIeHHUsI MH(pOpMAIMK U WILTFOCTPUPOBATh
peliaemMble 3a/aud  HECIOKHBIMM CXEMaMH, JHarpaMMamMH, JApyruMu ¢opMamMu rpaduku . uUX
KOMOUHAIIUSMH,

yYMEHHE HCMOJIb30BaTh U aHAIW3UPOBATh B Ipoliecce y4yeOHON M MCCIe0BaTeNbCKON esTeIbHOCTH
MHOGOPMALIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3MHCTBA M TpaHCHOpPTa Ha COCTOSIHUE
OKpYXKarolen IPUPOJHON Cpebl.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JCHCTBHUA:

YMEHHUS 3a/1aBaTh BOIPOCH! (B X0j€ Auaiora v (MiIu) TUCKYCCHM) MO CYIIECTBY 00CYXIaeMOW TeMBl,
(bopMyIHpOBaTh CBOU MPEIT0KEHUS OTHOCUTEIHHO BBIITOJHEHNS MPEATIOKESHHON 3a1a4H;

YMEHHUSl NPEACTaBIATH IIOJyYEHHBIE PpE3YIbTaThl II03HABATEIbHOW JEATENBHOCTH B YCTHBIX H
IIUCBMEHHBIX TEKCTaX; JejaTb IPE3EHTALMI0 PE3YIbTAaTOB BBINOJIHEHUS XUMHUYECKOTO HKCIEPHMEHTA
(;1abopaTopHOTO OMBITA, TA00PATOPHOI PabOTHI 1O MCCIIEI0BAHUIO CBOMCTB BEIIECTB, y4E€OHOTO IPOEKTa);



yMeHHUsl y4eOHOTO COTPYJTHHYECTBA CO CBEPCTHMKAMH B COBMECTHOW IO3HABAaTENBHOW U
MCCIIEIOBATENIbCKONW JEATEIIBHOCTH TPU PELICHWH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4yéra oOmmx
MHTEPECOB M COMIACOBAHUS MO3UIUN (00CYKIEHUs, 0OMEH MHEHHUSMH, «MO3TOBBIE HITYPMbD», KOOPIHHALIUS
COBMECTHBIX JCUCTBUH, OTpE/IeIeHNEe KPUTEPUEB TI0 OLIEHKE Ka4eCTBA BHIIIOJHEHHOM pabOoThI U IpyruUe).

PerynsiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSATENbHO ONPEAEHATh LEJIU  JESITEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh U IpU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JIEATENBHOCTb, BBIOMpATh Haubosee
3¢ peKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX M TTO3HABATEIbHBIX 33/1a4, CaMOCTOSITEHO COCTABISTh WU
KOPPEKTUPOBAaTh IPEIUIOKEHHBINM QJITOPUTM JEHCTBUM NPHU BBINOJIHEHUM 33JaHUA C Y4ETOM IOIy4YECHMS
HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE IOJYyYEHHOIO
pe3ynbTara 3asBICHHOM IIeJIM, YMEHHUE HCIOJb30BaThb M AaHAJM3UpPOBATH KOHTEKCThI, MpEAJaraéMble B
YCIOBHHM 3aJJaHUI.

HNPEAMETHBIE PE3VYJIBTATbBI

B cocTaBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHIO 0053aTENbHOTO COJIEp’KaHUs, YCTAaHOBJIEHHOTO
TaHHOM denepanbHON paboyelt MpOrpaMMOM, BBIJCTSIOT: OCBOCHHBIE OOYJarONIUMUCS HAydHbIC 3HAHUSA,
YMEHHUS U CIIOCOObI IeHCTBUH, crienuduueckue i npeaMeTHoN oomacti « XUMUs», BUIbI JESITEIbHOCTH 110
MIOJIy4YEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAIH, IPe0Opa30BaHUIO U IPUMEHEHHUIO B Pa3JIMYHbIX Y4EOHBIX
Y HOBBIX CUTYaIIHSIX.

K xoHmy oOydenust B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTb
c(hOpPMUPOBAHHOCTH Y OOY4aIOIIUXCS YMEHUMN:

® PaCKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSITHI: aTroM, MOJEKYyla, XMUMHUYECKHH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEINIbHAs aTOMHasi U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JII XMMHYECKOTO 3J€MEHTa B COEAMHEHUH, MOJSPHBIA OO0BEM, OKCHA, KHCIIOTa,
OCHOBaHHE, COJIb, DJIEKTPOOTPULIATENILHOCTh, CTENEeHb OKUCICHHS, XHMHYECKas peakius,
KJIacCU(pUKAIMSA pEeakuil: peakluu COEIUHEHUS, PEaKIHH Pa3JIOKEHHs, peaklUHd 3aMelleHus,
peakuu oOMeHa, 3K30- W SHJIOTEPMHUECKUE PEaKIuH, TeIUIOBOM (D(EKT peakmuu, sapo aToma,
ANIEKTPOHHBIN CJIOW aToMma, aTOMHAas OpOMTalb, Paguyc aroMa, XMMHYEcKas CBs3b, MOJSIpHAs U
HEMoJIsIpHasi KOBaJICHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTWOH, aHMOH, PacTBOp, MaccoBas IOJis
BeIlleCTBa (MPOIIEHTHAs KOHIIEHTPAIIUs) B paCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHATHI M NPUMEHATH 3TU MOHATHS IpU
OTIMCAHMUU BEIIECTB U UX MPEBpaIlCHU;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlIeHHsS (OpMyN BEIIeCTB U YypaBHEHUU
XUMHYECKUX PEaKIIHii;

® ONpe/eNsATh BaJCHTHOCTh aTOMOB D3JE€MEHTOB B OHHAPHBIX COCAMHEHUSX, CTENEeHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUAX, MPHUHAUICKHOCTh BEIIECTB K OIpPENeIEHHOMY KIaccy
coenuHeHUI No GopmynaMm, BUJ XUMUYECKON CBS3M (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKUX
COC/IMHEHUSX;

e packpbiBaTh cMbici [lepuoanueckoro 3akoHa J[. M. MenzaeneeBa: AeMOHCTPHpOBAaTh MOHUMAaHHE
MEePUOANYECKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT UX TOJOXKEHUS B
[leproanueckoil cucteme, 3aKOHOB COXPAHEHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKoHa ABOTajpo;

® OMKCHIBATh W XapakTepu3oBarh TabauuHyro Qopmy Ilepuonuyeckoit cHUCTEMbl XHUMHYECKHX
AIIEMEHTOB: pa3jNyaTh MOHATHS «IaBHas noAarpynna (A-rpymma)» u «mobounas noarpynna (b-
TpyIa)y», Majiblie U OOJbUINE MEePUOJIbl, COOTHOCUTh 0003HAYECHHS, KOTOPbIE UMEIOTCS B TaOHIle
«Ilepnognueckas cucreMa xumuueckux onmeMmeHtoB JI. M. MenneneeBa» ¢ 4UCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] si/ipa, ol1iee Yucio
SNIEKTPOHOB U PaCHpe/ieIeHUe UX 10 3IEKTPOHHBIM CIIOSIM);

® KJIaCCU(PUIHMPOBATh XUMHUUECKUE AIIEMEHTbI, HEOPraHUYECKHUE BEIIECTBA, XUMUYECKHE peakiuu (0
YHCITYy M COCTaBy YYacCTBYIOIIMX B pEaKIUH BEUIECTB, MO TEIMIOBOMY 3(pdeKTy);

® XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPK/asi ONMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XMMHUYECKUX
peaKLuii;

® [IPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTU
MPOTEKaHUsI XUMUYECKUX MPEBPALICHUM B pa3IMYHBIX YCIOBUSX;



® BBIUNCIIATH OTHOCHUTEIBHYIO MOJEKYIIPHYI0O U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XMMHYECKOTO 3JeMEHTa M0 (opMylne COeIMHEeHHs, MAcCOBYIO JOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

® [IPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHOW AEATEIbHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHHE,
0000111eHne, CHCTEMaTu3aluio, KiIacCu(UKaIUIo, BbISIBICHHE MPUYMHHO-CIECICTBEHHBIX CBS3EH —
JUIS U3Yy4EHUS CBOWCTB BEIIECTB M XUMHUYECKMX pEaKLUUl, €CTECTBEHHO-HAy4HbIE METO/Ibl
MO3HAHUS — HAOIIOCHNE, H3MEPEHNE, MOICIIMPOBAHHE, IKCTIEPUMEHT (PEeaIbHBIN M MBICJICHHBIN );

® CIIe/IOBATh MPABUIIAM TIOJIB30BAHMS XUMHUYECKOH MOCYN0# 1 1a00paTtopHBIM 000PYIOBaHUEM, A TAKKE
IpaBuwjiaM OOpalleHHs C BEIIECTBAMM B COOTBETCTBUM C HUHCTPYKIHUSMHU IO BBIIIOJHEHHUIO
71a00paTOPHBIX XWMHUYECKHUX OIBITOB MO TOJNYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BomOpoJa M KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPEAEHEHHONM MaccoBoil jposiei
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBaTb M IMPOBOJUTH XUMUYECKHME OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOINBIO HWHIMKATOPOB  (JaKMyc,
(beHondTanenH, METUIOPAHXK U JIpyTHe).

K xonmy oOyuenus B 9 kJiacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb

c(hOpPMUPOBAHHOCTH Y O0Y4aIOIIUXCS YMEHUM:

® PaCKphIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHSATHI: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTh, AJIEKTPOOTPHULIATEIHHOCTD,
CTENEeHb OKUCIJICHUS, XUMUYECKasl peakius, XUMUUecKasl CBSI3b, TEINIOBOU 3(PPEKT peakiuu, MoJlb,
MOJIIpHBIA 00BEM, PacTBOpP, ANIEKTPOJUTHI, HEIEKTPOIMTHI, NEKTPOJIUTUYECKAs] JUCCOLMALINS,
peakuMyd MOHHOTO OOMEHa, KaTaln3aTtop, XUMUYECKOe paBHOBecHE, 0OpaTUMble U HEOOpaTHMbIe
peaklnu, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKHCIUTEINb, BOCCTAHOBUTEINb, OKUCIICHHE
U BOCCTAHOBJIEHHE, aJUIOTPOIHUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJE€HTHas, HOHHaf,
MeTaJlInyecKasi), KpUCTaJUIMUecKasl pelérka, Koppo3usi METaJlJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npenenbHo nomnyctuMas konuentpanus [IJIK Beniectsa;

® WULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX IMOHATHUM W IPUMEHATH OTH NOHATHS IPU
OTMCAHHUH BEUIECTB U UX MPEBPAILCHUN;

® 1ICII0JIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUISI COCTaBle€HUs (OpMYIT BEUIECTB M ypaBHEHUH
XUMHUUYECKUX PEAKIINN;

® OINIPENEIATh BAJICHTHOCTD U CTENICHb OKMCICHUS XUMUYECKUX IEMEHTOB B COCIUHEHUSX PA3IIMYHOTO
COCTaBa, NMPHHAUICKHOCTh BELIECTB K ONPENENIEHHOMY KJaccy COCIUHEHHH IO (opMyinaM, BUA
XUMUYECKOH CBsI3M (KOBAJEHTHAs, MOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX COEIMHEHHSIX,
3apsi/l MOHA MO XMMMYECKOM (opMyre, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPIaHUYECKUX
COCIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBath cMbIci [lepuonuueckoro 3axkona JI. M. MeHnpneneeBa M JEMOHCTPUPOBATh €r0
IIOHMMaHME: OIMUCHIBaTh M XapakTepus3oBarb TabmuuHyo ¢opmy Ileproandeckoil cucremsl
XUMUYECKHX 3JEMEHTOB: pa3inyarh MOHATHUS «IaBHas noiarpymnna (A-rpymnma)» u «moOoyHast
noarpynna (b-rpynma)», Mansle u Oonblive HEpUOAbI, COOTHOCUTh OOO3HA4YEHHUs, KOTOpbIE
UMEITCS B IEPHOAWYECKOM Tabnuile, ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sipa, oOI1ee YUCIO0 IEKTPOHOB U PACHPEAEICHNUE UX 110
SNEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B Ipefieax MaJIbIX IEPUOJOB U ITIaBHBIX TOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

® KJIaCCU(PULIHUPOBATh XUMHUECKUE AIIEMEHThI, HEOPraHMUECKUe BEIIEeCTBA, XUMUUECKUE Peakuuu (1o
YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo HU3MEHEHUIO
CTEIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBaTh) OOIIMEe W cHeludUuYeckrue XUMHUYECKHEe CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILIECTB, MOATBEPXKIAsl ONHUCAHUE NMPUMEpPAaMHU MOJEKYISIPHBIX U MOHHBIX YPAaBHEHMMU
COOTBETCTBYIOLINX XUMHUYECKHUX PEaKIIH;

® COCTABJIATh YPAaBHEHUs IEKTPOJIUTHYECKOM OUCCOLMALMM KHUCIOT, IIENOYEed W COJIEH, INOJIHBIE U
COKpAIll€HHbIE YpaBHEHHs peakiuil MOHHOTO OOMEHa, ypaBHEHHUS peakLui, MOATBEPKIAOIIHUX
CYIIECTBOBaHHE F€HETUUYECKON CBA3HM MEXAY BEIIECTBAMHU PAa3IMUHBIX KJIACCOB;

® PaCKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUNA IOCPEACTBOM COCTABICHHUS
ANIEKTPOHHOTO OajlaHCa 3TUX PeaKLni;

® [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAHUS
XMMHMUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUIX;



® BBIUMCIIATh OTHOCHUTEIBHYIO MOJEKYIIPHYI0O U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XMMUYECKOTO 3JeMEHTa MO (QopMylIe COEIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

e coOMIOaTh MpaBuiia MOJIb30BAHUS XUMUYECKOHN MOCYIOH M 1abopaTopHBIM 000pYIOBaHUEM, a TAKKE
npaBuiga oOOpamleHus C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU IO BBINOJHEHHIO
71a00paTOPHBIX XWMHUYECKHUX OIBITOB MO TMOJYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yIJIEKUCIIOTO ra3a);

® [IPOBOJIUTh PEAKIMH, MOATBEP)KIAIOIINE KAYECTBEHHBI COCTaB Pa3JIMYHbIX BEILECTB: paclo3HaBaThb
OTBITHBIM TYTEM XJIOpPUA-, OpOMHI-, WOIUA-, KapOoHaT-, ¢ocdar-, cuImkar-, cyiabdar-,
TUIPOKCHU/I-MOHBI, KATUOHBI aMMOHHS U MOHBI M3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE OIEPALIUU MBICIUTEIBHOW AESATEIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHUE,
0000IIeHne, CHCTEMaTU3aluio, BBISBICHUE IPUYUHHO-CICACTBEHHBIX CBSI3€H — JUIA M3Y4CHUS
CBOMCTB BELIECTB U XUMHUYECKUX pEaKluid, €CTeCTBEHHO-HAayYHblE METO/bl IO3HAHUS —
HaOIOleHNe, HW3MEpEeHHe, MOJEIUPOBAaHUE, DSKCIIEPUMEHT (peajbHbli U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnuecTBo yacoB
Ne JJ1eKTpoHHBIE (HU(PPOBLIE) 00pa3oBaTeIbHbIE
HaunmeHoBaHUeE pa31ejioB H TEM MPOrpaMMBbI KoHTpoabHbIE IIpaKkTHYeCKH
n/n Bcero pecypchl
padoTsI e padoThI
Paznen 1. llepBonavyanbHble XUMUYECKHE MOHSITHS
X _
1.1 VIMHA = BaicHa 0071aCTE, ECTECTRO3HAHMS 1 5 2 Bu6nuoreka 1IOK https://m.edsoo.ru/7f41837¢c
MPAKTUYECKON JEATENLHOCTH YETOBEKA
1.2 BeriecTBa M XMMHUYECKHE PEAKIINT 15 1 Bbubnunoreka IHOK https://m.edsoo.ru/7f41837c
HWroro o pasaerny 20
Paszen 2. Baskneifimue npeacTaBuTe/IM HEOPraHMYECKUX BEIIECTB
2.1 Bosnyx. Kucnopon. ITonsitue 06 okcuaax 6 Bubnuorexa IIOK https://m.edsoo.ru/7f41837c
2.2 Bomopon.IToHsTre 0 KHCIOTaX U COMSIX 1 Bubnuoreka [TOK https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [TonsiTre 06 0CHOBaHMAX 1 1 bubanoreka LIOK https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIC KJIACCHI HCOPTAHUYECKHX COCTHHCHH T 11 1 1 Bbub6muoreka IHOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepunonnyeckuii 3axon u [lepuonnyeckas cucreMa Xumuyeckux 31eMeHToB Jl. . MenaeneeBa. CTpoeHue aTOMOB.

BOCCTAaHOBHUTEJbHbIC PeaKIIMH

Xumuueckasi cBsizb. OKHCJIUTEILHO-

IIepnoanueckuii 3akoH u Ilepuoguueckas cucrema

3.1 xumudeckux snementoB JI. M. Menneneesa. Ctpoenue 7 bubmuorexa IIOK https://m.edsoo.ru/7f41837¢
aToma
3.2 Xumuueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE o 1 BuGmorexa 1IOK https://m.edsoo.ru/7f41837¢
peakuuu
HWrtoro mo pasmeny 15 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 3 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 68 4 5
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9 KJIACC

KonnuecTBo yacoB

Ne JJ1eKTpoHHBIE (HU(PPOBLIE) 00pa3oBaTeIbHBIE
HaumenoBanue pa3iesioB U TeM IPOrpaMMbl KouTponbhbie IpakTnyeckn
n/n Bcero pecypchl
padoTsI ¢ paloThI
Pazgen 1. BemecTBo u XMMHYeCKHe peaKIUH
I N
1.1 OBTOPCHHE H yTIyOICHHE SHAHN OCHOBHBIX Pas eion 5 1 Bubnuorexa ITOK https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHX PEAKIIHi 4 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
. X
1.3 DUCKTPOIHTHICCIAS AHCCOUHALHS. XUMUHCCKHE PeaKiuin 8 1 1 bubnuorexa IIOK https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro no pazneny 17
Pa3nes 2. HemeTanibl U UX coeAMHEHMS
2.1 Obmas xapaxTepueTHKa xinitieckix snementos VIIA- 4 1 Bubnuoreka [TOK https://m.edsoo.ru/7f41a636
rpynmsl. I'ajoreHsl
VIA-
2.2 Obuwas Xapamepnfmm NUMITICCIIX STIEMCHTOB 6 Bubnuoreka [TOK https://m.edsoo.ru/7f41a636
rpymmsl. Cepa 1 e€ coennHeHHs
06 VA-
2.3 THA% XAPAKTCPHOTIIA XHMMIACCITX SHEMEHTOB 7 1 Bubnuoreka 1TOK https://m.edsoo.ru/7f41a636
rpynisl. A3ot, Gpocdop u ux coeqrHeHHs
2.4 Obmas xapaxrepucTika memecmx onementos [VA- 8 1 2 Bubnuoreka 1TOK https://m.edsoo.ru/7f41a636
IpyMIbl. YIIEPOX U KPEMHHUN U UX COSTUHEHUS
Hroro no pazneny 25
Pasznen 3. MeTaJabl M UX COeTMHEHUS
3.1 O0mMe cBOICTBA METAJIOB 4 bubmuorexa IIOK https://m.edsoo.ru/7f41a636
3.2 Baknelinuye METAIBI M X COENUHEHNS 16 1 2 bubmuorexa IIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3gen 4. Xumus U okpy:kaomas cpeaa
4.1 Belrecta 1 Marepuasl B )XKH3HH YEIOBEKa 3 butmuorexa LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMmst 3 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
JJIeKTPOHHBIE
Ne nuppoBbIe
n/n Tema ypota Beero Jara o0pa3oBarTe/bHbIE
4acoB pecypest
Bbubmuoreka I[TOK
1 Ipeamer xumun. Poib XUMUH B )KU3HHU 4yesoBeka. Tena u BemecTsa 1 https://m.edsoo.ru/ff0d210
C
Bbubmuoreka [TOK
2 [MoHsiTHEe O METOAAX MO3HAHUS B XUMHHU 1 https://m.edsoo.ru/ff0d227
€
bubnuoreka [TOK
3 Hpa.I-(TI/I‘IeCKaH pabora Ne 1 «IIpaBuiia paGoThl B 1a00paTOPHH U 1 hitps://m.edsoo.ru/ff0d23d
npUEMBI OOpaIlieHHs C TabOPaTOPHBIM 000PYIOBAHUEM) c
bubnuoreka [TOK
4 Yucreie BenecTa 1 cMecu. CrocoObl pa3ienieHus cMecen 1 https://m.edsoo.ru/ff0d26¢
a
. Bubmuoreka [JOK
5 IIpakTuueckas pa6cr£a No 2 «Paznenenue cMmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28c
OYHMCTKU TIOBaPEHHOM! COMIN)» )
bubnuorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6
C
bubnuorexa [IOK
7 XUMHUUYECKHE DIIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be
8
bubmuoreka [IOK
8 IpocThie 1 CIOKHBIC BEIIECTRA 1 https://m.edsoo.ru/ff0d2a6
c
bubmuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUCHHUE 1 https://m.edsoo.ru/ffod2d5
0
3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTB. XMUMHUUECKast (opMyrna butmiorexa LOK
10 HICCTE. PMYa. 1 https://m.edsoo.ru/ff0d2ea
BasleHTHOCTh ATOMOB XMMHUYECKHUX 3JIEMEHTOB o
OtHocuTesbHast aToMHast Macca. OTHOCHTEbHASE MOJICKYIISIpHASI butmiorexa LOK
1 ’ yup 1 https://m.edsoo.ru/ff0d323
Macca c
Bubmuorexa [JOK
12 MaccoBas 10JI1 XUMUYECKOIO MIEMEHTA B COSITMHEHUT 1 https://m.edsoo.ru/ff0d350
C
Bubmuoreka [JOK
13 KonmmgectBo Bemectsa. Monb. MomnsipHast Macca 1 https://m.edsoo.ru/ff0d523
0
14 Om3nUeCcKre U XUMUIECKAE SBICHIUA. XUMUIECKas peaKkius 1 Bubmzorexa HOK
) https://m.edsoo.ru/ff0d37fa
bubmmoreka I[TOK
15 Ipu3HAKH 1 YCITOBHUS TIPOTEKAHUS XUMHUECKHX PEAKITHI 1 https://m.edsoo.ru/ff0d3al
6
bubmmoreka [TOK
16 3aKOH COXpaHEHHUSI MacChI BEIIECTB. XMUMHUECKHE YPaBHEHUS 1 https://m.edsoo.ru/ff0d3b8
8
B bubmmoreka I[TOK
17 BITHCIICHHS KOTHHECTBA, MACCBI BEIIECTBA 110 YPABHEHHM 1 https://m.eds0o.ru/ff0d570
XUMHYECKHUX PEAKIIHit 8
Kn b i ( Bubmorexa [TOK
18 acCH(UKAIMA XMMHUUYECKUX PEaKINi (COEMHEHHS], PA3IOKEHHS, 1 https://m. eds0o.ru/ff0d3f3

3aMeIeHus], 0OMeHa)

4
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Bbubmuoreka I[TOK

19 O0001IeHrE U CHCTEMATU3AIMs 3HAHUM https://m.edsoo.ru/ff0d40c
4
KontponpsHas padora Nel mo teme «B TBA U XUMUYECKHU bubmmorexa [OK
20 OHTPOJIbHAA paboTa AL HO TeMe «Betiecta ecrue https://m.edsoo.ru/ff0d429
peaximmn» 0
B o C K o Bubmorexa [JOK
21 031yX — cMech ra3oB. CocraB Bo3ayxa. Kuciaopom — 31eMeHT u https://m.edsoo.ru/ff0d448
npocToe BemecTBo. O30H e
Ou3nuecKue U XUMUYECKAE CBOMCTBA KACIOpoaa (Peakiuu bubmorexa OK
22 PO/d (peaxtt https://m.edsoo.ru/ff0d461
OKHCIIeHHs, TopeHue). [ToHaTre 06 okcrumax 4
CriocoObI TONy4YeHHsT KUCIOpOoa B TAOOPATOPHH U TP OMBIIUICHHOCTH bubmorexa OK
23 ’ https://m.edsoo.ru/ff0d497
[IpumMenenue kuciopoaa a
TenuoBoii 23 exT XMMUUECKOH peakIyu, MMOHATHE O bubmorexa LIOK
24 ’ https://m.edsoo.ru/ff0d479
TEPMOXMUMHUYCCKOM YPAaBHEHUH, 3K30- M SHIOTCPMHUCCKUX PEAKITHIAX 0
TorumBo (HedTb, yronb U MeTaH). 3arpsisHEHHE BO3yXa, COCOOBI €ro bubmorexa LIOK
25 ’ ' ’ https://m.edsoo.ru/ff0d4c4
MIPEAOTBPAIICHUS a
bubnuorexa [IOK
26 INpakruueckas pabora Ne 3 o Teme «[lonmydenne u cobupanie https://m.edsoo.ru/ff0d4ae
KUCIIOpO/ia, U3yueHHE ero CBOUCTBY» 2
bubnuorexa [IOK
27 Bomopox — aneMeHT 1 npocTtoe BemiecTBo. HaxoxaeHue B mprpose https://m.edsoo.ru/ff0d4dd
0
du3nyuecKkue U XuMHUYECKHe CBOMCTBa Bojiopoaa. [Ipumenenue bubmuorexa OK
28 yiopona. 1ip https://m.edsoo.ru/ff0d4dd
BOJZIOpOJIa 0
bubmuoreka [IOK
29 IoHsITHE O KMCIIOTaX U COMSAX https://m.edsoo.ru/ff0d50d
2
bubmuoreka [IOK
30 Crioco0bI MONMy4YeHHsT BOIOPO/Ia B 1Tab0OpaTopuu https://m.edsoo.ru/ff0d4dd
0
bubmoreka ITOK
31 [pakTuyeckas padora Ne 4 1o Teme «ITomy4yenre u cobupanue https://m.eds0o.ru/f0d4f4
BOJIOPO/Ia, U3YUCHHUE €TI0 CBOMCTB) 5
bubmoreka ITOK
32 MonsipHbiit 006EM ra3oB. 3aKoH ABOTaapo https://m.edsoo.ru/ff0d542
€
Beruncienust 00bEMa, KoJMYecTBa BEIIECTBa Ta3a 1o ero H3BECTHOM butmorexa LOK
33 ’ N H Y https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA MK 00bEMY 0
Brraucnenus 00bEMOB Ta30B 1O YPAaBHEHHUIO PEAKITMHA Ha OCHOBE bubmorexa OK
34 N 1o YP peaxtt https://m.edsoo.ru/ff0d570
3aKoHa 0OBEMHBIX OTHOIICHHIA Ta30B 8
bubmmoreka I[TOK
35 DU3NYECKIE U XUMAYECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587
a
bubmmoreka I[TOK
36 Cocras ocHoBanuii. [ToHsTHE 06 HHINKATOPAX https://m.edsoo.ru/ff0d59e
2
B H Bubmorexa [JOK
37 0/1a KaK pacTBOpUTEIh. HachIleHHbIE ¥ HEHACBIIIICHHBIE PACTBOPBI. https://m.edso0.ru/f0d5b4
MaccoBas 015 BeIecTBa B pacTBOpe 0
bubmmoreka [TOK
38 [IpakTrdeckas padora Ne 5 o Teme «IIpurorosieHne pacTBOpPOB C https://m.edsoo.ru/ffod5eb

OIpeeNnéHHON MacCOBOM T01E€H PACTBOPEHHOIO BEIIECTBAY

a
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Bbubmuoreka I[TOK

39 KonrponbHas padora Ne2 1o Teme «Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d634
2
Bbubmuoreka I[TOK
40 OKcujIbl: COCTaB, KiacCH()UKAINsI, HOMEHKIATypa https://m.edsoo.ru/ff0d664
€
ITonyueHue ¥ XUMHYECKHE CBOMCTBA KMCIOTHBIX, OCHOBHBIX M bubmorexa LIOK
41 v ’ https://m.edsoo.ru/ff0d664
aM(pOTEPHBIX OKCHJIOB o
Bbubnuoreka I[TOK
42 OcCHOBaHHUs: COCTaB, KIacCH(UKAIHS, HOMEHKIIATYpa https://m.edsoo.ru/ff0d67¢c
2!
Bbubmuoreka I[TOK
43 INony4eHre U XUMHUYECKHE CBOMCTBA OCHOBAHUI https://m.edsoo.ru/ff0d67¢c
a
44 Kucnorsr: cocrag, kinaccuukarys, HOMEHKIATYpa bubmorexa IOK
‘ ’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHYECKHE CBOWCTBA KUCIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI MOTYUCHUS, XUMHYCCKUEC bubmorexa IOK
46 . ' > ’ https://m.edsoo.ru/00ad947
cBOIiCTBa n
[Mpakruueckas pabora Ne 6. Pemenne skcriepuMeHTaIbHBIX 337134 110 bubmmorexa LOK
47 - . https://m.edsoo.ru/00ad9b7
Teme «OCHOBHBIE KJTACCHI HEOPTAHUYECKUX COETUHEHHI c
bubnuorexa [IOK
48 [eHeTH4eCcKast CBA3b MEXAY KIACCaMH HEOPTaHMIECKHX COCANHEHUH https://m.edsoo.ru/00ad9a5
0
bubmuoreka IIOK
49 O060011IEeHNE U CUCTEMATU3aLUs 3HAHUN https://m.edsoo.ru/00ad9ch
2
" bubmuoreka IIOK
50 KoutponbHast pabora Ne3 o VT"eMe OCHOBHBIE KJTacChI https://m.eds0o.ru/00ad9el
HEOPraHUYECKUX COCIMHEHUIN a
[epBbie MOMBITKY KIIACCUPUKAIMHA XUMHUYECKUX dieMeHTOB. [loHsTHE bubmorexa LIOK
51 P 1 : https://m.edsoo.ru/00ad9ff
0 IpyNIax CXOMHBIX JIEMEHTOB a
Tlepuoanueckuii 3akoH u Ileproandeckas cHCTeMa XMMHYECKHUX butmorexa LIOK
52 PHO PHO https://m.edsoo.ru/00ada52
anemenToB J[. 1. MenzaeneeBa c
bubmmoreka ITOK
53 ITeprombl, TPYIIIBI, TOATPYIIIIHI https://m.edsoo.ru/00ada52
c
Bubmuoreka [JOK
54 Crpoenne atoMoB. COCTaB aTOMHBIX siiep. M30Toms https://m.edsoo.ru/00ada34
2
CrpoeHne EKTPOHHBIX 000I0YEK aTOMOB JIEMEHTOB bubmorexa OK
55 . https://m.edsoo.ru/00ada6b
ITepnoanueckoii cucremsl 1. 1. Menneneepa c
XapakrepuCcTHKa XUMHUYECKOTO SJIEMEHTA I10 €0 IOI0KEHUIO B Eubmaorexa LIOK
56 PaxTep . https://m.edsoo.ru/00ada82
ITepnoanueckoii cucreme . . Menaeneena 4
3Hauenne [leproauuecKoro 3aKoHa I Pa3BUTHS HAYKU U IPAKTHKU Eubmaorexa LIOK
57 PHOR o JUTA P YK p ) https://m.edsoo.ru/00ada96
. Y. MenneneeB — y4€Hbli, eAaror U rpaxaaHruH e
bubmmoreka I[IOK
58 DNEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab
8
59 Wonnas xumudeckas CBSI3b Eubmaorexa OK

https://m.edsoo.ru/00adac3
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60

KopanenTHas MOJIIpHAad XUMHYCCKasd CBA3b

Bbubmuoreka [TOK
https://m.edsoo.ru/00adaab
8

61

KopanenTHas HCNOJIApHasd XUMHUYCCKas CBA3b

Bbubmuoreka [TOK
https://m.edsoo.ru/00adaab
9

62

CrelneHb OKUCIIEHUS

Bbubmuoreka I[TOK
https://m.edsoo.ru/00adae?
8

63

OKHCIIUTENIbHO-BOCCTAHOBHUTEIILHBIC pcaKkunn

Bbubmuoreka I[TOK
https://m.edsoo.ru/00adb07
6

64

OKHCIIUTENN U BOCCTAHOBUTEIIH

Bbubmuoreka I[TOK
https://m.edsoo.ru/00adb07
6

65

Konrtponbhast pabora Ne4 o reme «Crpoenne atoma. XuMudeckas
CBSI3B»

bubnuoreka [TOK
https://m.edsoo.ru/00adb48
6

66

O000111eHrEe U cUcTEMaTU3aldsl 3HAHUI

bubnuoreka [TOK
https://m.edsoo.ru/00adb33
c

67

O000111eH1Ee U cUCTEMATU3allds 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch
2

68

O000111eH1Ee U cUCTEMATU3allds 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/ff0d61c
6

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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9 KJIACC

JJ1eKTpOHHBIE UG POBLIE

Ne n/m | Tema ypoka Hdara oOpa3oBareJibHbIE
Bcero pecypebr
Hucr ax 1o 1/0. Tlepuoarueckwuii 3akoH. Ileprogudeckas cucreMa bubmmorexa [OK
1 PYKT - eprot 1 CPHOL 1 https://m.edso0.ru/00adb59
xumudeckux snementoB /. Y. Menneneesa. CTpoeHue atoma. e
3aKOHOMEPHOCTH B U3MEHCHUHU CBOMCTB XMMHYCCKHX 3JICMECHTOB bubmorera OK
2 Pt 1 https://m.edsoo.ru/00adb6b
TIEPBBIX TPEX MEPHUOIOB. 6
Bbubnuoreka I[TOK
3 Knaccudukanms 1 HOMEHKJIATypa HEOPIraHUYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e
2
bubnuoreka I[TOK
4 Buibl XUMHUUYECKO# CBSI3U M TUTIBI KPUCTAITUIECKHUX PEIIETOK 1 https://m.edsoo.ru/00adbac
6
5 CraproBas kKoHTpoinbHas padora Nel mo Teme «IloBTopeHue u 1
yrIyOJeHUE 3HAaHUHA OCHOBHBIX Pa3J/ICNioB Kypca 8 Kiaccay
bubnuoreka [TOK
6 Kinaccuduraris XAMAYECKUX PEAKIIUH MO PA3THMIHBIM MPU3HAKAM 1 https://m.edsoo.ru/00adbch
0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. [IoHsTHE O TOMOreHHbIX U Bubnuorexa [IOK
7 P DCAKIIH. 1 https://m.edsoo.ru/00adbe9
TETCPOrCHHBIX pCaKIIUAX a
[TonsiTHE 0 XUMHYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA bubnuoreka [IOK
8 CKOPOCTh XUMHYECKOIN PEAKIUH U MOIOKEHUE XUMHIESCKOTO 1 https://m.edsoo.ru/00adc28
paBHOBECHS c
bubmuoreka I[IOK
9 OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC PEaKIIUH 1 https://m.edsoo.ru/00adcad
€
Teopus snexrpoauTuueckoit aucconnanuu. CUabHbIC B clla0ble bubmiorexa LOK
10 P P A HHaLHH. 1 https://m.edsoo.ru/00adcd6
SIIEKTPOITUTHI 8
bubnunoreka [JOK
1 HoHHBIE ypaBHEHUs PEaKIInit 1 https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM B CBETE MPEICTaBICHUN bubmorexa IOK
12 . pen 1 https://m.edsoo.ru/00add5d
00 JNEKTPONUTHYECKON AUCCOIUAIINN )
XuUMHUUYECKHe CBOMCTBA CONIEH B CBETE TPEACTABICHII 00 bubmorexa [OK
13 . pen 1 https://m.edsoo.ru/00add8b
AIIEKTPOTUTHYECKON TUCCOIHAIINT 5
bubmoreka [TOK
14 IoHsTHE O THAPOIU3E CONMCH 1 https://m.edsoo.ru/00add9d
4
bubmoreka [TOK
15 O0600MIEHNE U CHCTEMATH3ALNS 3HAHUI 1 https://m.edsoo.ru/00addd1
2
bubmoreka [TOK
16 Ipakruueckas padora Ne 1. «PemeHue skCriepUMEHTATBHBIX 3a71au 1 https://m.edsoo.ru/00addbf
a
bubmoreka [TOK
17 KonTponeHas pabora Ne2 mo Teme «IMeKTpomuTHIeCKast 1 https://m.edsoo.ru/00addec
JiCCOTHAITsL. XUMUYECKUE PEaKIIUH B PACTBOPAX)» 0
OOm1ast xapakTepuCcTHKa TATOTeHOB. XMMHUYECKHE CBOMCTBA Ha butmaorera HOK
18 » PaKTep ’ 1 https://m.edsoo.ru/00addfe
puMepe XJropa 5
19 Xmnoposogopon. ConstHast KHCITOTa, XUMUYECKHE CBOICTBA, MTOMyUCHHE, 1 bubmmoreka [TOK

IIPUMEHEHHE

https://m.edsoo.ru/00ade10
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https://m.edsoo.ru/00addec0
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4

[pakTryeckas padora Ne 2 o Teme «IlomydeHne CONSHON KUCIIOTHI,

bubmuoreka [TOK

20 . https://m.edsoo.ru/00ade34
n3y4yeHue e€ CBOHCTB» 8
Brruncnenus o ypaBHEHUSAM XUMHUYECKUX PEaKIUi, eCITH OJUH U3 bubmiorexa [IOK
21 M PEaKIIH, A https://m.eds00.ru/00ade48
peareHTOB JlaH B U30BITKE 8
Bbubnuoreka [TOK
22 OO61as xapakTepucTrka 31eMeHToB VIA-rpymbl https://m.edsoo.ru/00ade64
a
AunorponHsie Momudukamu cepbl. Haxoxnenue cepbl u eé bubmiorexa LIOK
23 POTHHE A ! PEI- 8 p https://m.edsoo.ru/00ade64
COEIMHEHUH B IpUpoie. XUMHYECKHE CBOHCTBA CEPHI a
Bbubnuoreka [TOK
24 CepoBomopo/1, cTpoeHue, (PU3NYECKHE i XUMHIESCKHE CBONCTBA https://m.edsoo.ru/00ade80
2
Oxcuppl cepbl. CepHast KUCIIOTa, (PU3MYECKUE U XUMHYECKUE CBOWCTBA bubmiorexa LIOK
25 ) ’ ’ https://m.edsoo.ru/00adea?
MpUMEHEHHE 8
XUMHYECKHE PEaKIUH, JISKAIINEe B OCHOBE MTPOMBILIIIEHHOTO CIIoco0a bubnnorexa LIOK
26 MOMYYEHUS CEPHOIT KUCTOTHI. XUMHUECKOE 3arpsa3HEHNe OKpYKaromieit https://m.edsoo.ru/00adec8
Cpe€abl COCAMHCHUAMU CEPbI a
bubnuoreka [JOK
27 BbIurciieHne MacCOBO# JTOTH BBIXO/A MPOIYKTa PEAKIIUH https://m.edsoo.ru/00adec8
a
bubnuoreka [JOK
28 OOmmas xapakrepucTuka eMeHToB VA-rpymnsl. A30T, } https://m.edsoo.ru/00adeea
pacIpocTpaHeHue B pUpoze, PU3NIeCKue U XUMHIECKHE CBOWCTBA 6
AMMHuaK, ero GpU3N4ECKue U XMMUYECKUE CBOICTBA, ONTy4eHHE U bubmmorera HOK
29 ’ > HOIYE https://m.edsoo.ru/00adfo0
NpUMEHEHHE 4
[pakTudeckas padora Ne 3 o Teme «[lonyueHrne aMMmuaka, n3ydeHue bubmuorexa LOK
30 pakTiy P ) v » 1Y https://m.edsoo.ru/00adf18
€ro CBOIMCTB» 0
bubnunoreka [JOK
31 A30THas KUCIoTa, € GU3nIecKne U XUMHUCCKHE CBOMCTBA https://m.edsoo.ru/00adf30
6
Hcnonp30BaHnE HUTPATOB U CONEH AMMOHMS B KQUECTBE MUHEPAJIbHBIX bubnuorexa [IOK
32 ymoOpenuii. XUMUYECKoe 3arpsi3sHEHNE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/00adf51
COEMMHEHUSIMHU a30Ta 8
bubmuoreka ITOK
33 docdop. Oxeun Ebocq)opa (V) u dpochopnas kucnora, Gu3nIecKUue U https://m.eds00.ru/00adf68
XHMHYECKHe CBOHCTBA, OTy4eHUE a
HUcnonb3oBanne GpocdaToB B KaueCcTBE MHUHEPAIBHBIX YIOOpEeHUI butmaorexa HOK
34 . P YAobP ’ https://m.edsoo.ru/00adfc2
3arpsi3HeHHe NPUPOIHOI cpenbl hocharamu 0
VYrepon, pacnpocTpaHeHue B IpUpoze, pu3ndeckie 1 XUMHIESCKHIe butmorexa HOK
35 CPOA, pACTIPOCTP PHPORE, https://m.edsoo.ru/00adfd9
CBOIfCTBa c
Oxcuppl yrepoaa, ux Gu3ndeckne i XUMHISCKIE CBOMCTBA butmorera HOK
36 P! YTICPORE, ’ https://m.edsoo.ru/00adfeb
DKooruyeckue mpooIeMBl, CBsI3aHHbIe ¢ OKcHIoM yrtepoaa (1V) o
bubmoreka [TOK
37 VronbHas KUCIIOTA U €8 CONMU https://m.edso0.ru/00ae006
c
" bubmmoreka [TOK
38 [IpakTrdeckas padora Ne 4 o Teme HOJ'['?"IGHI/IG YIIIEKHUCIIOTO rasa. https://m.eds00.ru/00ae027
KavecTBeHHast peakiys Ha KapOOHAT-HOH e
39 [NepBoHavabHBIC TOHATHS 00 OPraHWMYECKHUX BEIIECTBAX KaK O bubnuorexa LIOK

COEVHEHUSX yrepoaa

https://m.edsoo.ru/00ae054
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https://m.edsoo.ru/00adfebe
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e

bubmuoreka [TOK

40 KpemHuii u ero coenuHeHus https://m.edsoo.ru/00ae080
a
IIpaxtudeckast padora Ne 5. PerieHre sKCIIepUMEHTATBHBIX 3314 10 bubmmorexa OK
41 P ' P ° o P A https://m.edso0.ru/00ae0bf
TeMe «BakHeHIe HeMeTalTbl U UX COCTUHECHHUSDY 5
Kontponbhast pabora Ne3 mo Teme «BaxkHelinie HeMeTauIbl U UX bubmiorexa LIOK
42 B https://m.edsoo.ru/00ae0el
COETMHEHUSD 8
OOmmas XxapaKTepucTHKa XMMUYECKHUX JIEMEHTOB — METAaJIJIOB. bubmmorexa [IOK
43 Merasnudeckas CBA3b M METAIUTHYECKAs: KPUCTAIUTUYECKAs PEIIETKA. https://m.edsoo.ru/00ae103
®Du3nUecKrue CBONCTBA METAIIIOB e
XUMHUYECKHE CBOMCTBA METAJIOB. DNEKTPOXUMHUUECKHUM Psif bubmmorexa LOK
44 . ' https://m.edsoo.ru/00ae115
HaTPSHKCHUH METaJIJIOB 6
OOurue criocoObI momydeHus: MetauioB. CiiaBbl. Beruucinenus mo bubmuorexa [JOK
45 yYpaBHEHHUSAM XUMHYECKUX PEAKIMi, €CIIH OIUH U3 PEareHTOB https://m.edsoo.ru/00ae115
COJIEPKUT NPUMECH 6
bubnuoreka [TOK
46 [oHsiTHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/00ael127
8
bubnuoreka [IOK
47 [I]enoYHbIE METaILI https://m.edsoo.ru/00ael4b
2
bubnuoreka [IOK
48 OKcuIbl U THAPOKCH/IBI HATPHS M KaJIHS https://m.edsoo.ru/00ael4b
2
bubmuoreka I[IOK
49 [lenoyno3eMeNnbHbIE METAIIIBI — KAJIBLLUUH U MarHui https://m.edsoo.ru/00ael5e
8
bubmuoreka I[IOK
50 Baskneiinive CoeqUHEHHS KaIbIUs https://m.edsoo.ru/00ael5e
8
51 O00011IeHHE ¥ CHCTEMATH3aIINs 3HAHUH
bubnunoreka [JOK
52 JKécTkocTh BOMBI M CITOCOOBI €€ yCTpaHEeHHs! https://m.edsoo.ru/00ae188
6
N .. bubnunoreka [JOK
53 HpaKTI/I‘IeCKfl}I padora Ne 6 o Teme "YKECTKOCTD BOJBI 1 METOJIBI €€ https://m.eds00.ru/00aelae
yCTpaHEeHHUs 8
bubmoreka I[TOK
54 AITIOMAHHIH https://m.edsoo.ru/00aelc6
4
bubmoreka [TOK
55 AmdoTepHBIE CBOMCTBA OKCH/IA M THAPOKCHIA https://m.edsoo.ru/00aelc6
4
bubmoreka [TOK
56 Kerneso https://m.edsoo.ru/00aeld8
6
bubmoreka [TOK
57 Oxcwupl, Trapokcu st 1 conu xeresa (1) uxemesa (111) https://m.edsoo.ru/00ae35e
6
58 O0001IeHNE U CHCTEMATH3AIUA 3SHAHUHA
IIpaxtudeckas pabora Ne 7. PerieHne skcriepuMeHTaIbHBIX 3a]1a4 110 bubmorexa LIOK
59 P ' P c P A https://m.edsoo.ru/00ae3de
TeMe «BakHEeHIe METaJIIbl ¥ UX COSTUHCHIS 8
Beruncnenns no ypaBHeHUSAM XUMHYECKUX PEaKIUil, €CIIM OJVH U3 Bbrbmnorexa [IOK
60 PeareHTOB JIaH B U30BITKE WUITH COACPIKUT IMPUMECH. BorurcieHus https://m.edsoo.ru/00ael75

MacCOBOI JIOJIK BBIXOAA NPOAYKTA pCaKInn

0



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

61 O000mIeHNE U CUCTEMAaTH3aIMs 3HAHUN 1
62 Kontponbshast pabora Ne4 o Teme «BakHelne MeTauIsl 1 UX 1
COETMHEHUSDY

bubnuoreka [TOK

63 BemiectBa 1 MaTepralibl B TOBCEIHEBHOM )KU3HU YeTIOBEKa 1 https://m.edsoo.ru/00ae3f5
0
bubnuoreka [TOK

64 XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH CpeIb 1 https://m.edsoo.ru/00ae427
0
bubnuoreka I[TOK

65 Pontb XUMHHU B pENICHUH YKOJIOTHIECKUX POOIeM 1 https://m.edsoo.ru/00ae427
0
bubnuoreka I[TOK

66 O0001IIeHNE U CHCTEMATU3AIMS 3HAHUM 1 https://m.edsoo.ru/00ae0d0
a
bubnuoreka [IOK

67 O0001IIeHNE U CHCTEMATU3AIMS 3HAHUM 1 https://m.edsoo.ru/00adb33
C
bubnuoreka [TOK

68 O00011IeHNE U CHCTEMATU3AIMS 3HAHUM 1 https://m.edsoo.ru/00ad9ch
2
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
1. T E. Pym3utuc, ®. I. ®enpaman Xumus. 8 kinace: yueOHuk-M.: [IpocBenienue, 2015.
2. 3agaunuk no xumuu 8 kiacc / H.E.Ky3uenosa, A.H.JI€Bkun. — «Benrana — I'pady», 2017
roa 128 c.
3. Paoeyxuu A. M. Jlunaxtudeckuit marepuan o xumuu / A. M. Pagenxwuii, B. I1. Topmko-
Ba. -M.: [Ilpocsemenue, 2012.
4. Xomuenko W.I" "COopHuk 3a/1a4 ¥ ynpaxxHEHUH 10 XUMUHU I cpeaHel mKkobl" M.,

W3na. "Hosasg Boana", 2014.

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA

1.IToypounsie muansl o yueonuky I. E. Pynsutuca, ®. I. ®enpamana/aBt.-cocCT.
M.B.Kus3eBa-Bonrorpaa: Yuurens, 2019-319 c.

2. Kysemenko H.E., Epemun B.B., ITonikoB B.A. Havana xumuu (B 2 Tomax). M., 1
®eneparuBHas Kauroroprosas kommnanus,2005.

3.0.0. MakcuMeHKo - "XuMus il TOCTYMAIKMX B BY3bl U TOAroToBKU K EI'D". 2010

4. KoMIaxkT — IUCKU «XUMHA. & Ki1accy»

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «XuMus» U CAUT U1 YIUTENS «51 Uy Ha YPOK XUMHID
http://him.1september.ru Eaunas xomrekius LIOP: IpeamerHas KoJIeKust « XHUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE SKCIIEPUMEHTHI:
xumust. Komnekiust Poccuniickoro o01eo0pa3oBaTensHOTo opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast omummnuaza nkoJIbHUKOB TI0 XUMUHU



http://chem.rusolymp.ru Opranudeckast XuMusi: SICKTPOHHBIN YUeOHUK 151 CpeTHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: JIEKTPOHHBIN YU4COHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUISIK: XUMHS

http://www.chemistry.ru JluctaHiiioHHAas OJUMIIHAA [T0 XMMHHU: TSICKOMMYHHKAITHOHHBIH

00pa3oBaTeIbHbINA IPOEKT






