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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma Mo XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUsl COCTaBJIeHA HA OCHOBE TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 00IIero odpazoBaHus,
npencraBieHHbXx B DI'OC 00O, a takxke Ha ocHOBE (henepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS U
¢ yu4€TOM KOHIICTIIINH MPEMoIaBaHusl yueOHOT 0 MpeaMera « XuMUs» B 00pa30BaTEbHBIX OpraHU3aIMIX
Poccuiickoit ®enepaunm.

[Iporpamma mo xuMuU NaéT TPENCTABJICHHE O IENX, OOMICH CTpaTeruu OOydYeHHWs, BOCHUTAHUS U
pa3BUTUSL 00YUYaIOIIMXCS CPECTBAMHU y4yeOHOro MpeiMeTa, yCTaHaBIMBAET 00s3aTebHOE MPEAMETHOE
coiepaHue, MpeaycMaTpuBaeT paclpeielieHHe ero 1o KjiaccaM M CTPYKTYpUpOBaHHE IO pas3jiesiaM U
TeMaM TMpOTrpaMMbl TIO0 XHWMHH, OINPENENIIeT KOJWYECTBCHHBICE M KAuEeCTBCHHBIC XapaKTEPUCTHKU
COZIEp)KaHUS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUECHUS XUMHH C y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKA y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs,
oTpezeNnsieT BO3MOXKHOCTH TIpeAMeTa JJIsl peajn3aluu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHHM K
pesyibTaTaM OOy4YeHHUsT XMMUM Ha YPOBHE LieJiell M3y4yeHUs NpelIMeTa U OCHOBHBIX BUIOB Yy4eOHO-
[I03HABATEJIbHOM JeATEIbHOCTH 00Yy4aroIIerocs 0 OCBOCHNUIO Y4€OHOr0 COAep KaHMs.

3HaHME XUMHH CIY’)KUT OCHOBOW i (OPMUPOBAHUS MHPOBO33PEHHUs O0YyYaromerocs, ero
MPEACTaBICHUN O MaTepUaTbHOM EJUHCTBE MHUpPA, BAaXHYIO POJb HUTpaloT (opMUpyeMble XHUMHUEH
MPEJCTaBICHUS O B3aUMOIIPEBPAILIEHUSX DHEPrMH U 00 SBOIIONMHM BEIIECTB B MPHPOAE, O MYyTSX
peleHus: ra00anbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M SKOJOTHYECKOi 0e30MacHOCTH, PoOIeM 3ApaBOOXPaHECHUS.

N3yyenue xumuu:

CMOCOOCTBYET peasi3allii BO3MOXKHOCTEH sl caMOpa3BUTUS B (DOPMHUPOBAHUS KYJIbTYPhI JIMYHOCTH,
e€ o0miel 1 PyHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHPOBAHHME MBIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEH O0Yy4aromuXcsi, HABBIKOB UX
CaMOCTOATENILHON Y4eOHOW esSTEeIbHOCTH, HKCIEPUMEHTAJIBHBIX W MCCIENOBATEIbCKIUX YMEHUH,
HEOOXOMMBIX KaK B ITOBCETHEBHOM KU3HH, TaK M B TPO(ECCHOHAIBLHOMN e TEIbH OCTH;

3HAKOMHUT CO CHenu(UKON HAydYHOTO MBIIIJICHHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOI'O B3IJIsAa Ha
€IMHCTBO TPHUPOJBI M YEIIOBEKA, SBJIICTCS OTBETCTBEHHBIM JTAarioM B (OPMHPOBAHUU €CTECTBEHHO -
Hay4YHOM TPAaMOTHOCTH O0YYarOIINXCS;

cocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHMS K ECTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJIOTHYECKOE 00pa3oBaHne 00yUYarOIIUXCsl.

JlanHble HampaBlieHUsT B OOYyYE€HHUHU XHUMHUHU OOECIeUMBAIOTCS CHEHu(PHUKON cojepkaHus y4eOHOro
MpeIMeTa, KOTOPBIN SBIISIETCS MEAarornueckK alalTUPOBAHHBIM OTpakeHHeM 0a30BO HAYKH XUMHUU HA
OIIPENEIEHHOM dTalne € pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUs OPUEHTUPOBAH Ha OCBOEHUE 00Y4arOIIUMUCS
CUCTEMbI NepBOHAYAIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKON XMUMHHM M HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX IIOHSATUH OPraHUYECKOU XUMUHU.

CrtpykTypa comepkaHHs MPOrpamMMbl IO XUMUU Cc(hOpMUpOBaHA HA OCHOBE CHCTEMHOTrO MOAXOAa K €&
n3ydenuto. CoaepikaHue CKIaIbIBAETCS U3 CUCTEMbI MOHATHH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTeMBbI TOHSATHH O XuMu4eckod peakmuu. O0€ 3TH CHCTEMBI CTPYKTYPHO OpPraHW30BaHBI IO
MPUHITUITY TIOCIIEIOBATEIBHOTO Pa3BUTHs 3HAHWW HAa OCHOBE TEOPETUUYECKHX MPEICTaBICHUN pPa3HOTO
YpPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOI' O 3aKOHA XUMUH;

— Y4YEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;



— [IPe/ICTaBJICHUI 00 3JIEKTPOIUTUYECKON JUCCOLUAIIMY BEIIECTB B paCTBOpaXx.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCI HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX U OCMBICIEHHBIX
(dakToB, pa3BHBAIOTCS MOCJIEAOBATEILHO OT OJHOIO YPOBHS K JPYrOMY, BBIIONHSSA (YHKIHH
OOBSICHEHHSI U TTPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI M BO3MOXXHOCTEH MPAKTHYECKOro MPUMEHEHUS U
MOJIY4eHHS U3y4aeMbIX BELIECTB.

OcBoeHue MporpaMMbl IO XHMHUHU CHOCOOCTBYET (POPMUPOBAHMIO MPEJCTABJICHUS O XUMHUYECKOM
COCTaBJISIIOLICH HAyYHON KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IIEHHOCTHOTO OTHOLICHUS K
HAay4YHOMY 3HAaHHIO M METOAaM IO3HaHUs B Hayke. V3ydeHHe XUMUU MPOUCXOIUT C MPUBJICUEHUEM
3HaHUN U3 paHee U3YUYEHHBIX Y4eOHbIX mpeameToB: «Okpyxaroumii Mup», «buonorus. 5—7 kiaaccel» u
«®Dusuka. 7 xkaacey.

[Ipu m3ydeHHH XUMHUH MPOUCXOAUT (HOPMUPOBAHHME 3HAHUN OCHOB XMMHYECKOM Hayku Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOMN 1€ATEIbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUpPOBOH KYJNBTYpBL. 3agada y4yeOHOro NMpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI XUMHYECKUX
3HaHUH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX IOJOKEHHUH, HOCTYIHBIX
00001LIEHNI MHMPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKH, B IPUOOILEHUMH K HAay4YHBIM METOJaM
[IO3HAHUS IPU M3YYEHUU BELIECTB M XUMHYECKMX peakuui, B (OPMHPOBAHUU U Ppa3BUTUU
[I03HABATEJIbHBIX YMEHUN U MX NPUMEHEHUHU B y4eOHO-IIO3HABATEIbHON U y4eOHO-UCCIIE10BATENIbCKON
NesITeNbHOCTH, OCBOSHHUH MPaBUJI 0€30MacHOr0 00palleHus ¢ BEleCTBAMU B TOBCEIHEBHOM KU3HU.

[Tpu n3y4eHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus BaKHOE 3HAUEHUE MPUOOPENN Takue
LENH, KaK:

— (¢opMupoBaHHE UWHTEIUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOH K CcamM0OOpa3OBaHHUIO,
COTPYAHMUYECTBY, CaMOCTOSITEIbHOMY MPUHSATUIO DPELICHHH, CIOCOOHOM ananTHpoBaThCs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTh OOy4YEHHUS Ha CHCTEMaTHYecKoe MpUOOIIeHHEe 00ydaroluxcs K CaMOCTOATEIbHOMN
MI03HABATEJILHON JAEATEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBALIMIO U pa3BUTHE
CIIOCOOHOCTEH K XUMHH;

— o0ecreueHre YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOMIMMHUCS OIBITa Pa3HOOOPa3HOU
NesITeIbHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIETEHIIH ), UMEIOIIUX
YHHUBEpPCaJbHOE 3HAaYCHHE ISl pa3IMYHBIX BUAOB ACSITEIbHOCTH;

— ¢opmupoBanue o6meld (QyHKIMOHATPHOM W €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, B TOM YHCIE
YMEHUM OOBACHATH U OLEHUBATh SIBJICHUS OKPY)KAIOIIErO0 MHpA, HCIONb3YS 3HAHUS U  OIBIT,
MOJIyYEHHbIE€ IPU U3YYEHUU XMMMHU, IPUMEHSATh UX IPHU PELICHUU Npo0JieM B MOBCEAHEBHON XKU3HU U
TPYILOBOM JIESITENBHOCTH;

— (popmupoBanue y 00y4aromuxcsi 'yMaHUCTHYECKIX OTHOIIEHUH, MOHUMAaHUS EHHOCTH XUMUYECKHX
3HAHUN I BBIPAOOTKHU AKOJIOTUYECKH 11€7ecO00pa3HOro MOBENECHUs B OBITY U TPYAOBOM AESATENLHOCTU
B LIEJISIX COXPAHEHMS CBOETO 3[J0POBbs U OKpPYKarOLIel MPUPOAHON CpEeabl;

— pa3BUTHE MOTHBALMU K O0yYEHHIO, CIOCOOHOCTEW K CAMOKOHTPOJIIO U CaMOBOCHUTAHHUIO Ha OCHOBE
YCBOEHHUS OOIEYEIOBEUECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduias u
HAIPaBJICHHOCTH JaJbHEHIIero o0y4ueHus.

OO1mee ynciao 4acoB, OTBEAEHHBIX JJIs1 M3yYEHUs] XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oOBaHUs,
cocraBysgieT 136 vacoB: B 8 kiacce — 68 vacoB (2 yaca B Henemo), B 9 knacce — 68 yacoB (2 vaca B
HEJIEITIO).



COJEPKAHUE OBYYEHMUA

8 KIIACC

IlepBoHayanbHbIEe XUMMHYECKHE MOHATHUS

Ilpenmer xumuu. Ponb XUMHUM B KM3HM 4eloBeka. XUMHUS B cUCTeMe HaykK. Teja M BellecTsa.
®u3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHME BeulecTB. [loHATHE 0 MeTogax Mo3HaHUA B
xumuu. Yucteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThI. CHMBOJIBI XUMHUUYECKUX A1E€MEHTOB. [IpocThie U ClIoKHBIE
BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BajaeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemectB. OTHOcUTENbHAsE aToMHasi macca. OTHOCUTENbHAs MOJIEKYJsipHas macca. MaccoBas 10
XUMHYECKOI0O AJIEMEHTA B COEIMHEHUH.

KosmuectBo BemectBa. Monbs. MonspHag wmacca. B3auMocBsi3b KOIHMYECTBAa, MAacChl M YHCIA
CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacuérrl mo popmysiaM XUMUYECKUX COSTMHEHUM.

Ou3nyueckne U XUMUYECKUE SBIICHUSI. XUMUYECKasl Peakius 1 e€ Mpu3Haku. 3aKOH COXpaHEHHUS MacCChl
BeIEeCTB. XUMu4eckue ypaBHeHus. Kiaccupukanus XuMUYEeCKUX peakiuil (COeAMHEHHS, Pa3IOKEHUS,
3aMeIIeHns, OOMEHaA).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYI0M, MpaBUiaMH paboThl B J1a0OpaTOpUM U MpUEMaMU OOpaleHHs ¢
nabopaTopHbIM  O0OpyIOBaHUWEM, U3y4eHHE U oOnucaHue (U3NYECKUX CBOWCTB  00paslioB
HEOpPTaHUYECKUX BEIIECTB, HaOmoJeHne (u3nueckux (IUIaBJIeHUE BOCKA, TAassHHE JIbJla, pAacTHpaHUe
caxapa B CTyIKe, KAIEHHE M KOHJEHCALMS BOJbl) U XUMHUUYECKHX (TOpEHUE CBEYH, MMPOKAJIMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa ¢ KHCIIOTOW) SIBJICHUM, HaOJIF0JCHHE U OMMCaHUEe TPU3HAKOB
MPOTEKaHUsT XMMHUYECKUX peakiuil (pa3joxeHue caxapa, B3aUMOAECHWCTBHE CEpPHON KHUCIOTHI C
xyopuaoM Oapus, paznoxenue rugpokcuaa menu (Il) mpu HarpeBaHuuM, B3aMMOJCHCTBHE Keye3a C
pactBopoM commu Meau (ll), wm3ydenwe cmocoOOB pasneneHuss CcMeceil: ¢ TOMOINbI MarHuTa,
(bunbTpOBaHME, BHITIAPUBAHNE, U CTHIUIAIINS, XpOMaTOrpadusi, MPOBEICHUE OUNCTKH TTOBAPEHHOM COJIH,
HaOJIOZICHUE W ONMUCAaHWE PE3yJIbTAaTOB IMPOBEICHHS ONBITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MacChl, CO3/TaHUE MOJIEIICH MOJIEKYI (IIapOCTEPKHEBBIX).

Ba:kHeliue npeacTaBUTEIH HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucrnopog — sjemeHT u mpocToe BemiecTBo. HaxoxmeHue
KHcIOpoAa B Impupone, (Gu3NYecKue U XUMUYECKHe CcBoicTBa (peakuuu ropeHus). OKcumbl.
[Ipumenenue kucnopoga. CrocoObl MOMy4YEHUs KHUCIOpPOJa B JIAOOPAaTOPHH W HPOMBIIUIEHHOCTH.
KpyroBoport kucinopona B npupoze. O30H — aJioTpornHast MoAU(PHUKALIKS KHCIOPOA.

TennoBoit 3 PeKT XUMUYIECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHHS, IK30- U IHJAOTEPMHYECKHUE
peakiuu. TomamBO: yrosb M METaH. 3arps3HEHHE BO3[yXa, YyCUIJIEHHE MapHUKOBOro s(ddekra,
pa3pylieHrue 030HOBOT'O CIIOS.

Bomopon — ameMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bogopona B Tpupoae, (U3NYECKHE U
XUMHUYECKUE CBOICTBA, IPUMEHEHHUE, CIIOCOOBI MonyyeHus. KucnoTsl u conu.

MoutsipHbIii 00BEM ra30B. Pacu€rsl 10 XUMHYECKHM YpaBHCHHSAM.

®duznueckue CBOiCTBa BOJbl. Boja kak pactBoputenb. PacTBophl. HacklllieHHbIE U HEHACHIIIEHHBIE
pactBOpbl. PacTBOpMMOCTH BellecTB B BoJe. MaccoBasi A0JIsl BEIIECTBA B pacTBoOpe. XUMHUYECKUE
cBoiicTBa Bozabl. OcHOBaHMsA. Ponb pacTBOpOB B MpUPOJE U B KU3HHU yeioBeka. KpyroBopor BoIblI B
npupoe. 3arpsi3HeHue NPUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOTHBIX BOJ.

Knaccudukanus Heoprannyeckux coequHenuii. Oxcuanl. Kinaccudukamus oKCcuIoB: cojieo0pasyrolue
(ocHOBHBIE, KUCJIOTHBIE, aMpOTEpHBIE) U HecoseoOpasyromme. HomenknaTypa okcunoB. Ouzndeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [losrydyeHne okcuaoB.



OcHoBanus. Knaccudukanust ocHOBaHHWU: HIENOYM W HEpPacTBOpUMbIe OCHOBaHHUA. HomeHkiatypa
OCHOBaHMI. PU3NYECKNE U XUMHUYECKHE CBOMCTBA OCHOBaHUH. [lomydeHne ocHOBaHUI.

Kucnotel. Knaccudukanus kucior. Homenknatypa kuciaor. Pusndeckue W XMMHUYECKHE CBOKMCTBA
kucnotT. Psa aktuBHoctu mertaiioB H. H. bekerosa. [lonyuenue Kkucmnor.

Comu. HomenkmnaTtypa cosneid. ®u3nyeckue u XuMuueckue cBorictBa cotieil. [lomyuenue coei.
['enernueckas cBsA3b MEXAY KJIaCCAMU HEOPraHMUECKUX COEIMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpENEICHUE COJAEpP)KaHMs KUCIOpoJa B  BO3AyXe, MOJydyeHue, colOupaHue,
pacno3HaBaHUE U U3yYEHUE CBOMCTB KUCIOPO/1a, HAOMI0AeHHE B3aUMO/ICICTBUS BEIIECTB C KU CIOPOIOM
Y YCJIOBHSI BOSHUKHOBEHUS U TIPEKpAIlleHUs TOPeHUs (TTokapa), 03HaKOMJICHHE C 00pa3IiaMy OKCHJIOB U
ONMHMCAaHWE WX CBOWCTB, TMOJy4YEHUE, COOMpaHHE, PACMO3HABAHME W HM3YYCHHE CBOWCTB BOJOpOAA
(ropenne), B3auMmopeicTBUe Bogopoaa ¢ okcugom wmeaw  (Il)  (Bo3sMOXHO uMcCmonb30BaHUE
BHJICOMATEPHUANIOB), HAOMIOICHHEe O00pa3IoB BEHIECTB KOJIMYECTBOM | MOdb, HCCIEAOBaHUE
0COOEHHOCTEH PACTBOPEHMS BEIIECTB C Pa3IMYHOW PACTBOPHUMOCTBHIO, IMPHUTOTOBJIEHHE PACTBOPOB C
ONPENENIEHHON MAacCOBOM J0J€ pacTBOPEHHOIO BELIECTBA, B3aUMOEHCTBUE BOJABI C METaJUIAMHU
(HaTpueM U KajbllMeM) (BO3MOXKHO HCIOJb30BAaHUE BHUACOMATEPUAJIOB), HCCIEIOBAaHUE OOpa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOJEHHUE W3MEHEHUs] OKPACKHM HHAMKATOPOB B
pacTBOpax KUCIOT W IWIENIoYel, m3ydeHue B3zaumopeiictBus okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCIIOTBI, KHACIIOT C METaJUlaMHU, PEakUUil HEHUTpaau3alyd, NOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJJHOI'O METaJlla JPYTUM U3 PACTBOPA COJIM, PELICHHE SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«BaxxHeinme Kaaccsl HEOPraHUYECKUX COEINHEHUIM.

Ilepuoauyeckuii 3axoH u Ilepunoanyeckas cucrema xumuyeckux diemeHtros JI. M. MenaeseeBa.
Crpoenue aToM0OB. XUMHUYeCKast CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIUH

[TepBble MOMBITKY KiIacCcH(PUKAIMA XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O Tpymmax CXOIHBIX AJIEMEHTOB
(IeoYHbIE M IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOre€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpHIE
00pa3yroT aM(OTepHbIE OKCUIBI M THIPOKCUIBL.

Ilepuonnueckuii 3akoH. llepuonmndeckass cucrema xumuueckux snemeHToB JI. WM. Menneneesa.
Kopotkonepruonnas u gymuHonepruoanas Gopmsl [lepronndeckold CHCTEMbI XUMHUYECKUX DJIEMEHTOB /],
N. Menneneea. Ilepronst u rpynibl. @PU3H4ECKUl CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB Mepuoaa 1
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DiekTponbl. CTpoeHne 3JeKTPOHHBIX 0001049eK
atToMoB nepBbix 20 xumuueckux osneMeHToB llepmoaunueckoit cucremsl JI. M. Mengaeneesa.
XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTAa IO ero mnoJjioxeHutro B llepumonmueckoir cucreme JI. W.
Menpneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUSI paauyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUINYECKHUX CBOWCTB IO IPYIIIAM U MEPHOJAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanyueckoil cUCTEMbl XUMUUYECKUX 3JIEMEHTOB JJIS1 pa3BUTHS
Hayku U npaktuku. 1. 1. MenneneeB — yu€HbIN U IpaKJaHUH.

Xumuueckass cBs3b. KoBanmeHTHas (TOJSIpHAss W HEMOJSAPHAsi) CBsI3b. OJEKTPOOTPUIATEIHLHOCTh
XUMHUYECKUX 3JIeMEHTOB. MloHHas CBA3b.

Crenenp oxucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomecchl okucieHus u
BoccTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THUIPOKCHIA IIMHKA C
pacTBOpaMM KHCJIOT U LIENOYEH, MPOBENEHUE ONBITOB, WIUTIOCTPUPYIOMIMX HTPUMEPBI OKUCIUTENBHO -
BOCCTAHOBUTEBHBIX PEeaKIuii (TOpEeHUE, pEaKIIuu pa3IoKeHUs, COSTTUHECHUS ).

Mesrcnpeomemmunie ceasu



Peanuzannss MeXnpenIMETHbIX CBA3€d NPU M3YYEHHMM XUMHUH B 8 KJIACCE OCYLIECTBIISIETCS Yepe3
WCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATHUM, SBIISIOIIMXCS
CUCTEMHBIMHU JIJISl OT/I€TIbHBIX MIPEAMETOB €CTECTBEHHO-HAYUYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAY4YHBIE MOHSTHUS: HAay4dHbIH (DakT, TUMOTE3a, TEOpHs, 3aKOH, aHAlU3, CUHTE3,
KiaccuuKanus, MepruoJuIHOCTb, HAOMIOIEHNE, SKCIIEPUMEHT, MOJCIMPOBAHNE, H3MEPEHUE, MOJIEIb,
SIBJICHUE.

®usuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHJA, U30TOIbI, PaJHMOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHME BEIEeCTBAa, Ias,
(bu3NYEeCKNe BEININHBI, SIUHUIBI U3MEPEHUs, KOCMOC, IIJIaHeThI, 3BE31b1, CONHIIE.

buonorus: ¢orocunres, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaAIIbI, TOPHBIE MTOPOJILI, TTOJIE3HBIC UCKOMAeMbIE, TOILIIMBO,
BOJIHBIE PECYPCBHI.

9 KUIACC

BemecTBo M XuMu4ecKkas peakuus

Ilepuonnueckuii 3akoH. llepuonnueckass cucrema xumuueckux snemeHToB JI. WM. MeHnneneesa.
CrtpoeHnne aTtoMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOWCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kalus, KaJIbLM M HMX COCIAUHEHUHW B COOTBETCTBUM C TIOJIOKEHUEM DJJIEMEHTOB B
IIepnonnyeckoi cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUIbl XUMUYECKOW CBSI3M. THIBI KPUCTAJUIMYECKHX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIECTBA OT TUIA KPUCTANINYECKON PEIIETKY U BUIA XUMUYECKOHN CBA3H.

Knaccudukanus U HOMEHKIATypa HEOPTaHWYECKHMX BEIIECTB. XHMMHYECKHE CBOWCTBA BEIIECTB,
OTHOCAILMXCS K PAa3lIMYHbIM  KJlaccaM HEOPraHWYECKUX COCJUHEHUM, TEeHEeTU4YecKass CBs3b
HEOpPraHWYECKUX BEIIECTB.

Knaccudukaius XuMHYECKUX PEAKIIUN M0 Pa3IMYHBIM MPU3HAKAM (IO YHCIy ¥ COCTAaBY Y4aCTBYIOIIHX
B PEAKIMU BEIIECTB, MO TErIoBOMY 3((]eKTy, Mo H3MEHEHHWIO CTeNeHEell OKHCICHUS XUMHUYECKHX
AIIEMEHTOB, MO OOPATHMOCTH, IO YYacTHIO KaTalu3aTopa). DK30- U DJHIOTEPMHUYECKHE peaKiluH,
TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTHe O CKOPOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKUX
peakuusix. [loHsTHE O TOMOrE€HHBIX W TeTeporeHHbIX peaknuax. [lonstue o kartamusze. [lonsTue o
XUMHUYECKOM paBHOBecHHM. (DaKTOpHI, BIMUSIONIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TOJIOKECHHE
XUMHYECKOT0 PaBHOBECHS.

OKHCIINTENBHO-BOCCTAHOBUTEIIbHbIE peakuuu, 3JIEKTPOHHBIH OanaHc OKH CIIUTEIIbHO-
BOCCTAaHOBUTENBbHOU peakiuu. CocTaBieHUE YPABHEHUN OKHUCIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C
HCIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOTrO OajlaHca.

Teopusi AIEKTPOIUTUYECKON IUCCOUMALMU. DJIEKTPOJIUTHl W HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALIMY BEUIECTB C PA3IMYHBIMU BUJAMH XUMUYECKON CBsA3U. CTENEHb OUCCOUUALUU.
CusnpHbIE U CITA0BIE YJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cjaoBusl MPOTEKaHUs pEeaKIIMii MOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHBIC
MOHHbIE ypaBHEHHs peakuuid. CBoHCTBa KHMCIOT, OCHOBAaHUN U COJieil B CBeTe MpEACTaBlIEHUH 00
3IIEKTPOIIMTUUECKON ucconranuu. KauecTBeHHbIEe peakiiuy Ha MOHBI. [ToHsITHE O rUIpOIu3e COIeH.
Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C MOJENSAMHM KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYeCKHX BEIIECTB — METAJIOB U
HeMeTaIuIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHsl), UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTM  XMMHYECKOM peakluh OT BO3JCHCTBUA  pa3NU4YHBIX  (aKTOPOB, HCCIEIOBAHUE
3JEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, Npollecca IAUCCOLMALIMM KHCIOT, IIEIOYEe M conei
(BO3MOXXHO HCITOJIb30BAHHE BHUJCO MATEPUAJIOB), MPOBEACHUE OMBITOB, WIUTFOCTPUPYIOIIUX TPU3HAKH
MPOTEKaHUsI peaKkIuii MOHHOro oOMeHa (0Opa3oBaHME OCaj/iKa, BBIICICHHE Ta3a, 00pa3oBaHUE BOJIbI),



OTBITOB, MILTIOCTPUPYIOIINX MMPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUi (TOPEHUE, PEAKIIUU
pa3noXKeHUs,, COCTUHEHMsI), pacllo3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBL, PEHICHHE KCIEPUMEHTAJIbHBIX 3a/a4.

HemeTaibl U X coeJUHEHUS

OOmiass xapakrepucTuka TranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH
okucienus. CTpoeHue U PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMHUYECKHUE CBOMCTBA
Ha TpuUMepe XJopa (B3aMMOJEHCTBUE C MeTajlaMH, HEeMeTallaMHy, IIeJlouaMH). XJIOpPOBOJIOPO.
ConsiHast KHCIIOTa, XUMHUYECKHME CBOWCTBa, TIOJIydeHHE, TMpuMeHeHue. JlelicTBue xyopa u
XJIOPOBOJOPOZAa Ha OPraHu3M YesioBeKa. BaxkHelmme XIopuIpl U UX HaXO0XKJEHUE B IPUPOJIE.

OO6mrass xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
crerieHd okucieHus. CTpoeHue u (QU3MYECKHE CBOICTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEpBHI.
AmtoTporiHpie MOAMQUKAIIMK KHCIOpoAa W cephl. XHUMHUYECKHEe CcBoicTBa cepbl. CepoBOmOpo,
cTpoeHue, (uznyeckue M XUMHUYecKue cBoWcTBa. OKCHUIBI cepbl KaK MPEACTaBUTEIH KHUCIOTHBIX
okcunoB. CepHas kucnora, (pu3MUeckre U XMMHUYECKHe CBOMCTBA (0OIIME KakK MpeacTaBUTENs Kjacca
KHCIOT M crneurduueckrue). XUMHUECKHE PEaKIUH, JIeKalle B OCHOBE MPOMBIIUIEHHOrO crocoda
MOJIy4eHHsI cepHOU KHCIOThL. [Ipumenenne cepHoil kucnorbl. CoJM CEPHOW KHCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl u €€ COeNMHEHUH B MPUPOJIEe. XUMUUIECKOE 3arpsa3HEHUE
OKpY’Kalolllell cpellbl COEIUHEHUSIMU Cepbl (KHCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro Mpe1oTBPALLEHUS.

OO6mrast xapakrepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
CTEIIEHU OKHUCJIEHUS. A30T, paclpoCTpaHEHHE B MpUpole, (U3NYECKHEe U XUMHUUYECKHE CBOMHCTBA.
KpyroBopor azora B mpupone. AMMHAK, €ro (U3MYECKHEe M XUMHYECKHE CBOMCTBA, MOIYYCHHE WU
npumeHenue. Conu aMMoOHUsA, UX (QU3MUECKHe M XMMHUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOMy4deHHe, PU3UIECKUe U XUMHYECKHE CBOWMCTBA
(oOmme Kak TpencTaBUTENs Kiacca KHCIOT u crnenuduueckue). Mcnomb3oBaHne HUTPATOB U coliei
aMMOHHMSI B KadyeCTBE MHUHEPAJIbHBIX yJN0OpeHui. XMMHUUYECKOe 3arps3HEHUE OKpYyXKalollehd cpeabl
COCMHEHMSIMH a30Ta (KUCJIOTHBIC MOXKIW, 3arpsi3HEHHE BO3JyXa, MOYBBHl M BOAoéMOB). Docdop,
ajoTponHbeie Moaudukanuu Gocdopa, pusndueckue u xuMudeckue cBoictBa. Okcua docdopa (V) u
docdopnas kuciora, puzndeckrue U XUMUYECKUE CBOMCTBA, moiydeHue. Mcnonbs3zoBanue ¢ocdaTtoB B
KayecTBe MUHEPAJIbHBIX yI00pEHUI.

Obmas xapakrepuctuka s1eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTEIIEHW OKHUCJIEHHUS. YTIepoja, aUIOTPONHble MOAU(HUKALUU, PpaclpoCTpaHeHHEe B MPHPOJE,
¢usznyeckne W XuMU4eckue cBoiictBa. AncopOuus. Kpyroopor yrinepoga B mpupoge. OKcuisl
yriepoja, ux (QU3NYecKrue U XMMHUYECKHE CBOWCTBA, JIEWCTBUE HA JKUBBIE OPraHU3MBI, MOJIYYCHHE U
IIpUMEHEeHUE. DKOJIOrMuecKre IpobieMsbl, cBsi3aHHbIE ¢ OKCHIOM yriepoaa (1V), runoresa riodaibHoOro
MOTEIUIEHNUs KJMMaTa, MapHUKOBBIM 3¢d¢ext. YronpHas kuciaora W e€ coiu, UX (usnueckue u
XMUMHUYECKHE CBOWCTBA, MOJIyYyeHUE U IpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonbs3zoBanue kapOoOHATOB B OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM X031 CTBE.
[lepBoHavasibHbIE MOHATUS 00 OPraHMYECKUX BELECTBAX KaK O COCIMHEHMSX yriepoja (MeTaH, JTaH,
STHJIEH, alleTUJIeH, 3TAHOJI, TNIMLEPUH, YKCYCHas KucioTa). [IpupogHble MCTOUHHMKHU YIJIEBOJIOPOJOB
(yrosib, MpUpOIHBIN ra3, He(PTh), MPOAYKTHI HUX IepepaboTku (OEH3WH), MX POJb B OBITY H
MPOMBIIUICHHOCTH. [ToHSITHE 0 OMONOTHYECKU BaXKHBIX BEIIECTBAX: KHUPAX, OEKaX, yIIeBoAaX — H UX
pOJIU B )KM3HHU YenoBeka. MaTepralbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEMHEHUMN.
Kpewmnnuii, ero ¢pusndeckre 1 XAMUYECKUE CBOMCTBA, MOJIydeHUE U TpuMeHeHne. CoelMHeHUs KPeMHUs
B mpupozae. O6mue npencrasienuss o6 okcunae kpemuus (1V) m kxpemuueBoii kucnore. CHIMKATHI, UX
UCIONb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BaxkHelIine cTpouTelbHBbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeToH, xene300eToH. I[IpobGrembr 6€30macHOrO HCMOIB30BAHUS CTPOUTEIBHBIX
MAaTEpUAJIOB B MOBCEHEBHOMN KU3HHU.

Xumuueckuii Ixcnepumenm:

U3ydeHue o0pa3ioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEACHHE KaueCTBEHHBIX
peakiuii Ha XIJIOPUA-UOHBI W HAOMIOJACHHWE TMPU3HAKOB WX TMPOTEKAHMS, OIBITHI, OTpPAKAIOMIIUE
¢u3nYecKue W XUMHYECKHE CBOICTBA TaJIOTEHOB M HX COCNMHEHHH (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), O3HAKOMIIEHUE C 00pa3IiaMy XJIOPUI0B (TAJIOT€HUIOB), 03HAKOMIIEHUE C 00pa3liaMu
cepbl u e CoeqUHEHUSMH (BO3MOXKHO WCIOJh30BAaHUE BUICOMATEPHANIOB), HAONIOJEHUE Mpolecca
o0yriMBaHUs caxapa MOJ JeWCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3yYEeHUE XUMHUYECKUX
CBOMCTB pa30aBIICHHOW CEpHOH KHCIIOTHI, IMMPOBEICHUE KAYECTBEHHOW peaklUu Ha Cyab(aT-uoH U
HaOJIOZICHHE MTPU3HaKa €€ MPOTeKaHUsI, 0O3HAKOMJICHUE C (PU3NYECKUMU CBOMCTBAMH a30Ta, Gpocdopa u
WX COCIMHEHUU (BO3MOXKHO HCIOJB30BAHHE BUACOMATEPHAIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX
yIOOpeHHit, TonydeHue, coOuMpaHue, Paclo3HABaHWE W H3YyUYCHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KauyeCTBEHHBIX peaKIuil Ha WOH aMMOHHS U (ochaT-HOH W U3y4YeHUE MPU3HAKOB UX MPOTEKaHHS,
B3aMMOJICHCTBHE KOHIEHTPUPOBAHHONM a30THOM KHUCJIOTBI € MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), M3yYEHUE MOAENEH KpUCTaUIMYECKHX PpelETOK anmasa, rpadura, (ysuiepeHa,
O3HAKOMJICHHE C TIPOLIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOHCTBOM MPOTUBOTa3a, MojydeHue, COOupaHue, pacio3HaBaHUE M U3yUYEHHUE CBONCTB YIJIEKHUCIOTO
rasa, MpoBEJECHNE KAYECTBEHHBIX PEaKlWii Ha KapOOHAT M CHIIMKAT-WOHBI U M3YYCHHE MPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJIEHHE C  MNPOAYKUMEH  CHJIMKATHOM  MHPOMBILUIEHHOCTH,  PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe « BakHele HeMEeTaJUTbl U UX COCIUHEHUS.

MeTtasuibl M UX COEIUHEHUS

OOmiasi XapakTepUCTHKAa XUMUYECKHX DJJIEMEHTOB — METaJUIOB HAa OCHOBAaHWU HX IMOJIOKCHHUS B
[lepnonnueckoit cucreme xumuueckux 3yeMeHToB JI. . MenneneeBa u crpoenust aromoB. CtpoeHue
MeTasuioB. MeTtannuueckasi CBsI3b M METa/UIMYeCKasi KpUCTAJUIMUEcKash peieéTka. DIeKTPOXUMUYECKUN
psan HampsDKeHW MeTayioB. DU3MYecKkue W XUMHUYECKHe CBOWCTBa MeTaluioB. OOmMe CrocoOsl
noyiydeHusi MmetasuioB. [1oHsATHE O KOPPO3UK METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3HH.
CrmuaBel (CTalb, 9yT'YH, JIOPATIOMUHHKN, OPOH3a) M X TPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.
[llenounsie Merasuiel: nonoxkeHne B Ilepuwommueckon cucreMe XuUMHAYECKHUX sneMeHToB [l U.
MenpeneeBa, CTpOCHHE UX aTOMOB, HAaXOXAeHUE B Npupoje. PU3nuecKkue U XUMHIECKHE CBOWCTBA (Ha
npumepe HaTpus U Kanus). OKCHIbl U THAPOKCUBI HATpUs U Kaius. [IpuMeHeHune menouyHbIx MeTauioB
U UX COEIUHEHUM.

[llenouyHo3eMenbHbIE MeETAUIbl MAarHUM W Kajdpluid: mnojoxkeHue B Ilepumonnueckoit cucreme
xumuueckux asemeHtoB JI. . MengeneeBa, CcTpoeHME HX aTOMOB, HAaXOXKJIEHUE B IPUPOJE.
Ouznyueckne U XMMHUYECKHE CBOMCTBA MAarHUs M KaJblus. BaxxkHelmme coeauHEHUsT KabIus (OKCHUT,
TUAPOKCU, cor). ZKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosnoxxenue B Ilepmoamueckoit cucreme xumuueckux snemeHtoB [[. M. Menneneesa,
CTPOCHHE aToMa, HaxoxkJeHue B mnpupone. duznueckne MW XUMHYECKHE CBOWCTBA aJOMHUHUA.
AmpoTepHbIe CBOICTBA OKCHJA U TUAPOKCUIA ATFOMUHHUSL.

Kenezo: nonoxenue B [lepuonnueckoil cucreme xuMuieckux 3i1eMeHToB Jl. Y. MenjieneeBa, ctpoeHue
aToMa, HaXxoXJeHue B npupojae. Gusnueckrue 1 XuMUYECKUe CBOMCTBA xene3a. OKCUbl, THIPOKCUABI U
conu xkenesa (1) u xxenesa (1), ux cocras, cBoiicTBa U MOTy4YeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHHME C o00pa3llaMH METaJJIOB M CIJAaBOB, WX (UIUYECKUMHU CBOWCTBAMH, H3YUCHHE
pe3yAbTaTOB KOPPO3UM METAIOB (BO3MOXHO MCHOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KaJbllUS U HATPUS C BOJOW (BO3MOXKHO HCIIOIB30BAHHE BHUICOMATEPHAIIOB),
WCCJIEIOBAHUE CBOKMCTB JKECTKOW BOJBI, TIpoOIlecca TOPEHHUs jKejie3a B KUCIOpone (BO3MOXKHO



WCIOJIb30BAaHNE BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIIN HA MOHBI: MarHus,
KaJIbLIKs, alfOMUHMS, ITuHKa, kene3a (1) u sxenesa (111), menu (I1), Habnronenue u onrcanue MPOIECCOB
OKpallMBaHUs IUJIAMEHM HOHAMHM HATpHUs, Kaausd W Kajdblusd (BO3MOXXHO HCIIOJIb30BAHHUE
BHJICOMATEPHAJIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOWCTB THIPOKCHIA AIFOMUHHUS U THAPOKCH A ITMHKa,
pelIeHre SKCIepUMEHTaIbHBIX 3aa4 M0 TeMe «BakHeHme MeTaJllibl U UX COCTUHEHUSD.

XHMMHA U OKPY/KAOIIASA CpeAa

BemectBa 1 MaTepualibl B NOBCEJHEBHOM XW3HU uesioBeka. be3onmacHoe HMCMoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuil B ObITy. [IepBasi moMoIs Mpu XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKpYKarollel cpenbl (IpeaesibHas JONyCcTHUMas KOHIEHTPALMs BEIIECTB,
nanee — [1JIK). Posib XuMuu B pelieHn# SKOJIOTUYECKUX TTPOOJIEM.

Xumuueckuii ykcnepumenm:

n3ydeHue o0pas3IoB MaTepuaioB (CTEKJIO, CIUIAaBbl METAJUIOB, TOJIMMEPHBIC MATEPHAIIBI).
Mesrcnpeomemmunie ceasu

Peanmuzanuss MeXnpenIMeTHbIX CBS3€d NpU U3YyYEHHM XUMHUHU B 9 Kiacce OCYLIECTBIISIETCS uepe3
WCIIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSTHUM, SBIISIOIIMXCS
CHUCTEMHBIMHU JIJIS1 OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOT' O [IUKIIA.

OO0mme ecTeCTBEHHO-HAyUYHbIE MOHSATHSA: HAy4dHbIH (pakT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3,
KJIacCU PUKAIUs, TEPHOUYHOCTh, HAOIIOEHUE, YKCIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIETb,
SIBJICHU €, TAPHUKOBBIN 3(()EKT, TEXHOIOTHS, MATEPUAIIBI.

®dusnka: Marepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHJI, U30TOIbI, PaJHMOAKTHBHOCTD,
MOJIEKYJIa, JJICKTPUUECKHH 3apsil, MPOBOAHUKH, MOIYINPOBOJHUKH, IUIJICKTPUKH, (HOTOIIIEMEHT,
BEIIECTBO, TeJO, O0BEM, arperartHoe COCTOSHUE BEIIeCTBa, Ta3, pacTBOpP, PacCTBOPUMOCTb,
KpUCTAJUIMYECKasi PeméTka, CIUIaBbl, (PU3WYECKHME BEIMYMHBI, CIUHHIIBI HM3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/b1, COMHILE.

buonorus: ¢porocunres, qpixanue, bnocdepa, IKocucTeMa, MUHEPATbHBIE Y I0OPEHHSI, MUKPOJJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTaTEIbHbIEC BEILIECTBA.

I'eorpadusi: atmocdepa, runpochepa, MUHEpaIbl, TOPHBIE MTOPOJBI, MOJIE3HBIE HCKOMIAEMbIE, TOILIUBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JImuHOCTHBIE pe3ybTaThl OCBOSHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTHUTAOTCS
B XOJl¢ OOy4YeHHUs XUMHUU B €IUHCTBE y4eOHOH M BOCHUTATENHHOW NEATEIHHOCTH B COOTBETCTBHH C
TPaJULIUOHHBIMH POCCUMCKUMHU COLIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIME B OOINECTBE MpaBHJIAMH W HOPMaMH T[OBEIEHUS M CIOCOOCTBYIOT TpoIleccaM
CaMOMO3HAHUS, CAMOPA3BUTHS M COITMAIN3AINH 00 yIarOIIUXCS.

JIM4HOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIUNA M PACITUPEHHE OIBITA ASSTEIPHOCTH Ha €€ OCHOBE, B TOM UHCIIE
B YaCTH:

1) maTpHOTHY€CKOTO BOCTIUTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyIYHOMY
HaCJIEJNI0, TOHUMAaHUS 3HaUY€HUs XUMHUYECKON HAYKU B JKU3HH COBPEMEHHOI0 0011ecTBa, CIOCOOHOCTH
BJIaJIETh JOCTOBEPHOM HH(OpManuell O MeperoBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOH U
OTE€YECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MU Pa U OOIIECTBA;

2) TPasKIAHCKOTO BOCIIUTAHUS :

MPEICTABIICHUS O COIMATBHBIX HOPMaX U MPAaBWJIAX MEKJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Yy4eOHOMCCIIEeIOBATEIhCKOM,
TBOPYECKOW U JPYTUX BHJAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NeSTeIbHOCTH
IpU BBHIMOJTHEHUH Y4YeOHBIX, MO3HABATENBHBIX 3a/Ja4, BHIIOTHEHUH XHUMHYECKUX OSKCIIEPHMEHTOB,
CO3JIaHUU y4EOHBIX MPOEKTOB, CTPEMIICHUSI K B3aWMOIMIOHUMAHHUIO U B3aMMOIIOMOIIHM B MPOIECCE ITOM
y4eOHON JNeATEeNbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE TOBEICHHE W TOCTYIKH CBOUX TOBApHIIEH C
MO3ULIUYA HPABCTBEHHBIX U MPABOBBIX HOPM € YUYETOM OCO3HAHMS MOCIEACTBUM MMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33pPEHUYECKHE TPEJICTABICHHUS O BEHIECTBE M XMMHUUYECKOW PEaKIHU, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH M COCTABJISIIOIINE OCHOBY JIJISl HOHUMAHMS CYLTHOCTH HAYyYHOU
KapTUHBI MUpPa, TPEICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aMMOCBSI3SIX
YeNoBeKa C MPUPOJHON CPEeAo, O POJIM XUMHUH B IIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeNIbHbIE MOTHBBI, HAIpPaBJICHHbIE HA TMOJIyd€HHE HOBBIX 3HAHUH MO XHUMHH,
HeoOXoAuMble i  OOBACHEHUS HAOMIOJaeMbIX TPOIECCOB M SIBJICHUH, IMO3HABATENLHOM,
MH(OPMAIIMOHHON W YHMTaTeIbCKOW KYJIbTYpbl, B TOM YHUCII€ HABBIKOB CaMOCTOSITENbHON paboThl ¢
y4eOHBIMH TEKCTaMHM, CIPABOUYHON JUTEPaTypOil, MAOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMH
MH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOY4YEHHI0O M TIO3HAHWIO, JIOOO03HATENBbHOCTh, TOTOBHOCTh W CHOCOOHOCTH K
caMo00pa30BaHUI0, MPOCKTHOM U WCCIEAOBATEIBCKON JEATeIbHOCTH, K OCO3HAaHHOMY BEIOOPY
HaIpaBJICHHOCTH U YPOBHS OOYYCHHUsI B JAJIbHEHUIIIEM;

4) hpopMUpOBaHHSA KYJIbTYPBI 310POBbSI

OCO3HAHHWE IIEHHOCTU YXU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HH, OCO3HAHHE IMOCIEACTBUI M HEMPHUSATHE BPEIHBIX MPHUBBIYEK (YIMOTpeOIeHuUs
aJKOroJIsi, HAapKOTUKOB, KYpEHHs), HEOOXOIMMOCTH COOJIOJACHHS TMpPaBWJI O€30MacHOCTH TpHU
o0paleHN! ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY M PEATbHON JKU3HH,

5) TpyA0BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY HM3YUYCHHIO MTpodeccuii U Tpyaa pa3InaHOro poja, yBaKEHUE K TPYAY
U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 1O



XMMHUH, OCO3HAHHBIM BbIOOp MHIAMBHUIYaJbHOH TPAEKTOPUHU MPOAODKEHHS O0pa3oBaHHUs C Yy4ETOM
JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
yCIEIHOW MpOPEeCcCCHOHANbHON JAESITENbHOCTH W Pa3BUTHSA HEOOXOAUMBIX YMEHUH, T'OTOBHOCTh
aJanTUPOBaTHCA B MPO(EeCcCHOHAIbHON CPEE;

6) 9K0JIOrHY€eCKOT0 BOCTIMTAHHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOUHUKY JKU3HHU Ha 3emile, OCHOBE
e CyllecTBOBaHMS, MOHMMAaHHE I[EHHOCTH 3J0pOBOr0 U 0€30macHOro odpasza *U3HU, OTBETCTBEHHOE
OTHOULIEHWE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHME I[EHHOCTH
COOJIIO/IEHNsT TIPaBWJI OE30MaCHOTrO MOBEAEHUS NpU paboOTe C BEIIECTBAMU, a TAKKE B CUTYyalMsX,
YIPOKAKOLIMX 30POBBIO U XKU3HH JIIOJICH;

CIOCOOHOCTH NPUMEHATH 3HAHUA, IOJIyYaeMble NPU W3YYEHUHM XUMHUH, AJS pElIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOLIEH NMPUPOIHOM CPENOW, AJIs MOBBILICHUS YPOBHS KOJOTMYECKOW KYJIBTYPBI,
OCO3HaHUS IJIOOATBHOIO XapaKTepa 3KOJIOTMYECKHX MpoOJieM U IMyTeH HX pEeleHHs] IOCPEACTBOM
METOJ 0B XMMHH, DKOJOTMYECKOrO0 MBIIUICHNS, YMEHHUS PYKOBOJICTBOBAaTbCS MM B I03HABATENILHOM,
KOMMYHHUKAaTHBHON M COLMAJIBHOM NPaKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpegMEeTHBIX pE3yJIbTATOB BBIIEIAIOT 3HAYUMble Uil (POpPMHUPOBAHMS
MHUPOBO33pEHHsI 00IIeHayYHbIE NOHATH (3aKOH, TEOpHUsl, IPUHLIUI, TUIIOTE3a, (DAKT, cUCcTeMa, IMPOLEeCC,
SKCIIEPUMEHT U JIpyroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX NpenMerax u
MIO3BOJIIIOT HA OCHOBE 3HAHUMU U3 3TUX MPEAMETOB (POPMUPOBATH MIPEICTABICHHUE O L1EJIOCTHON HayqHOU
KapTUHE MHUpa, WU YyHHUBEpCajbHble YyueOHble JAeHcTBUS (IIO3HABaTEIbHbIE, KOMMYHHKATHBHBIE,
pEryJIATUBHBIE), KOTOpble 00ecrneuynBalOT (GOpMHUpPOBAHHE TOTOBHOCTHM K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBIICHUIO YUeOHOM NeATEIbHOCTH.

ITo3naBaTebHbIE YHUBEPCATbHBIC Y4eOHbIe AeliCTBUSA

ba3oBble Jlornuyeckue aeiicTBUA:

YMEHUSI HUCIOJIb30BaTh NMPUEMBI JIOTHYECKOIO MBIINUICHUS IIPM OCBOCHUHU 3HAHWUW: PACKPBIBATH
CMBICI XUMHYECKUX TMOHATUHN (BBLACIATH UX XapaKTEpHbIE NMPHU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C
JIPYTUMHU TOHSTHUSMHU), HCIHOJB30BAaTh MHOHATHS U1 OOBSICHEHUS OTIEIbHBIX (AKTOB M SIBICHUIA,
BBIOMPATh OCHOBAHMS M KPUTEPUU JJIS KJIacCU (PUKALMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuil,
yCTaHaBJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXKIY OOBEKTAMM H3Y4EHHs, CTPOUTH JIOIMUECKUE
paccyxeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJIOI'MH), 1eJIaTh BBIBOABI U 3aKIIOUECHHUS;

yMEHUE IPUMEHATh B IIpOLecCe IO3HAHUS MOHATUSA (IIpeIMEeTHbIE U MEeTalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBbIE) MOJAEIM, MHCIIOJIb3yeMble B XHMHHM, MpPeoOpa3oBbIBATH  IHUPOKO
IIPUMEHSIEMBIE B XHMHMM MOJEIBHBIE IPEACTABICHU — XMMHMUYECKMM 3HaK (CHMMBOJ 3JIEMEHTA),
XUMu4eckas GpopMmysa U ypaBHEHHE XMMHYECKON peakIUM — MpPU PEUIeHUH y4eOHO-TI03HABATEJIbHBIX
3aa4, C y4€TOM OSTHX MOJEIbHBIX IPEICTaBICHUM BBIABIATb U XapaKTEPU30BaTh CYILECTBEHHBIC
NPU3HAKA M3y4aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U XMMHMUYECKUX PEAKLUH, BBIABIATH OOIIMeE
3aKOHOMEPHOCTH, INPUYMHHO-CIEICTBEHHBIE CBSI3M M IPOTUBOPEUMs B H3y4aeMbIX IIpoLeccax Hu
SIBJICHUSX.

Ba3oBble uccienoBarebCKue AeiCTBHA:

YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KayecTBe OCHOBBI JJsi (OpMHUpOBaHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BbBICKA3bIBAEMBIX
CYXKJICHUI;

npuoOpeTeHre OnblTa MO IJIAHUPOBAHMIO, OPraHU3allUM U TPOBEAEHUI0 YYEHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HAOIIONaTh 3a XOJIOM IIpOIecca, CaMOCTOATENFHO HPOTHO3UPOBATH €ro



pe3ynbTaT, (GopMynupoBaTh O00O0OUIEHMS W BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO OIIbITA,
UCCJIEZIOBAHUS, COCTABJIATh OTUYET O MPOJIeTaHHON paboTe.

Pa6ora ¢ undgopmanueii:

yYMEHHUE BBHIOMpaTh, aHAIM3UPOBATh M HMHTEPIPETUPOBATh HH(OPMAIMIO pPA3JIMYHBIX BHIIOB H
dopM TpencTaBlIeHHs, IOJIYY4aeMyK U3 pPa3HbIX MCTOYHUKOB (HAyYHO-TIONYJSpHAs JHTeparypa
XAMHUYECKOTO COJCp)KaHUs, CIPABOYHBIE IMMOCOOWs, pecypchl WHTepHETa), KPUTHYECKH OIICHUBAThH
MIPOTUBOPEYHBYIO M HETOCTOBEPHYIO HH(OPMAIHIO;

YMEHHE MPUMEHSITh Pa3IMYHBIE METOABl U 3alpoChl MPH IMOUCKEe U OTOOpe WHPOpMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMMMBIX IS BBIIIONHEHUS Y4YEOHBIX M TO3HABATEIBHBIX 3a/1a4
ONpENeNnEéHHOr0 TUMa, NpPUOOpPETEeHHE OIbITa B O00JIACTH HCIONb30BAHUSA HMH(OPMAIIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIQJCHHE KYJIbTYpOH aKTHBHOTO HWCIOJB30BAHUS PAa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO BEIOUPATh ONTHMAIBHYIO OPMY TPEICTABICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pelIaeMble 3a/Jladydl HECIOKHBIMH CXEMaMH, JHarpaMMamu, ApyruMu ¢GopMamu
rpaduKy ¥ ©X KOMOMHAITUSMU;

YMEHHE MHCIOJb30BaTh M aHAJIM3UPOBATh B IMpolecce Yy4eOHOHM U  HccieqoBaTeNbCKOn
NesITeNbHOCTH MH(GOPMALIMIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEITbCKOr0 XO035iCTBa M TpaHCIOpTa Ha
COCTOSIHHE OKPYXKAIOIIel MPUPOIHOMN Cpembl.

KoMMyHHKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS:

YMEHHMsI 3a/laBaTh BOMPOCH! (B XOjAe Auanora u (UJH) AUCKYCCHUU) MO CYLIECTBY OOCYyKAaeMou
TeMBbI, ((OPMYIIMPOBATh CBOH MPEIJIOKEHHSI OTHOCHTEIBHO BBITIOJIHEHUS IIPEUIOKECHHON 3a/1a4H;

YMEHUS TPENCTaBISATh MOJYYCHHBIC PE3yJIbTaThl IMO3HABATEILHOW NEATEIFHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; AeNaTh MPE3CHTAHUIO PE3yJIbTaTOB BBHIIOJHEHUS XMMHYECKOr0 SKCIEPUMEHTa
(mabopaTopHoro ombita, J1a0OpPaTOpHOM pabOTHl MO HMCCIENOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUSl y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOH IIO3HABaTENbHOW U
HCCIIEIOBATENIbCKON ACATEIBHOCTH MPH PEIICHUH BO3HMKAIOIIMX MPOOJIEM Ha OCHOBE yuéra OOIIMX
MHTEPECOB M COIJIACOBaHMS TO3MLUH (00CYXIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE LITYPMBI»,
KOOpJIMHAIIMS COBMECTHBIX JEHCTBUH, ONpeNneseHne KPUTEPHEB IO OIEHKE KauecTBa BBIMTOJIHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHbIe yHUBEpcalbHbIe yYeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSTEIFHO ONPENeNATh IEeIH JeATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JI€ATEIbHOCTh, BHIOMpaTh Haunboiee
3¢ deKTUBHBIE CTOCOOBI pelIeHNs YUeOHbIX U TO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTaBIIATh WU
KOPPEKTUPOBAThH MPEJIOKEHHBIN anrOpUTM JEHCTBUI MPU BBHIMOIHEHUU 3aJaHUI ¢ y4ETOM MOTy4eHUs
HOBBIX 3HAHUH 00 u3ydyaeMbIX OOBEKTaX — BELIECTBAX U PEAKIUAX, OICHUBAThb COOTBETCTBHE
MOJy4YEHHOT0 pe3yJbTaTa 3asBIEHHOW IIeNM, YMEHHE HCIOJIb30BaTh U AHAIM3HPOBATH KOHTEKCTHI,
npejjaraemMble B yCIOBHH 3a/IaHUN.

MNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pPE3yJBTaTOB IO OCBOCHUIO  O0S3aTENBHOIO  COAEpIKaHUS,
YCTaHOBJICHHOT'O JJaHHOU (hepepaibHON pabouel mporpaMMoi, BBIICISIOT: OCBOSHHBIE 00 yHIarOIIMMUCS
Hay4yHble 3HAHUS, YMEHHS U CIIOCOOBI AEHCTBU, criennduyueckue A NpeaMeTHON 001acTi « XUMUS»,
BUJBl JICATEIFHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIpETaluy, MpeoOpa3oBaHUIO |
MPUMEHEHUIO B Pa3JIMYHBIX YICOHBIX M HOBBIX CUTYAIUSIX.

K koH1y oOyuenus B 8 kj1acce npenMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXaTh
copMHUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHI:



PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKUHN JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OMHOPOIHAS U HEOJHOPOIHAS ), BAJICHTHOCTb,
OTHOCHUTENbHAsI aTOMHAsi M MOJIEKYJISIpHAsl Macca, KOJUYECTBO BEILECTBA, MOJIb, MOJSpHAs
Macca, MaccoBasi JOJs XUMHYECKOTO AJIEMEHTa B COCAMHEHWHU, MOJIIPHBIH O0BEM, OKCHI,
KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIECHMS, XUMHUYECKas
peakmusi, KJIacCH(PUKAIUSA PeaKIfii: peakiuy COCAMHEHHsI, PEaKluu Pa3iIOkKEeHUS, PEaKIuu
3aMEIICHUS, pPEeaKIHH OOMEHa, JK30- M DSHIOTEPMHUYECKHE PEaKIHH, TerioBoi 3ddekT
peakuuu, sSapo aToma, SJEKTPOHHBIA CJIOW aroma, aTOMHas oOpOuTaib, paguyc aTroMma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJSIpHAsE KOBAJIGHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATHOH,
AHUOH, PaCTBOP, MaccoBas J0JIsI BelecTBa (MPOI[eHTHAs! KOHIIEHTPAIIKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA M MPUMEHSTH 3TH MOHSATHUS
MIPY ONM CAaHUH BEIIECTB U UX MPEBPAIICHUIA;

MCIO0JIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUIsl COCTaBiieHUs (OpMyJT BEUIECTB M YpPaBHEHHUM
XUMHYECKUX PEAKLIMIL;

OIpeNeNsiTh BaJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTEIEHb OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAICKHOCTh BEUIECTB K ONMPEACIEHHOMY KIacCy
coeuHeHH 1o ¢opMynaM, BHA XUMHUYECKOM CBsA3M (KOBajJeHTHas M HWOHHas) B
HEOPraHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbicn Ilepmogmueckoro 3akona JI. WM. MenaeneeBa: JO€MOHCTPUPOBATH
MOHMUMAaHUE TTEPUOUIECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX 3JIEMEHTOB OT UX MOJIOKEHUS
B [lepuoanueckoil cucreMe, 3aKOHOB COXpPaHEHHUSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOIO YU€HUsI, 3aKOHa ABOrajipo;

OINMHCHIBATh M XapaKTepu3oBaTh TaOnm4Hyto ¢Gopmy [lepromndeckold CHCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3jiMuaTh MOHATUS «IJIaBHas noArpynna (A-rpynmna)» U «moOouyHas MoArpymnmna
(b-rpynma)», maneie U OoNbIIME TMEPUOMABI, COOTHOCUTH OOO3HAYEHHsI, KOTOPhIE UMEIOTCS B
tabmune «llepuommyeckas cucremMa xumudeckux odnemeHToB J[. M. MenneneeBay c
YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a1ipa, 0011Iee YMUCIIO FJEKTPOHOB U paclpeieNIeHue UX MO AIEKTPOHHBIM CIIOSIM);

KJIACCU PUIIMPOBATh XMUMHYECKHUE DJIEMEHThI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuu (110 YMCIIy U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIJIOBOMY 3P deKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPXKAAasi ONUCAHHWE TNPUMEpPAMU  MOJIEKYJSPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLIMIL;

IIPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kaue€CTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPAICHUI B PA3IMUHbBIX YCIOBUIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIO
XUMHUYECKOT0 3JeMEeHTa Mo (GopMylie COCAMHEHHUS, MAaCCOBYIO JIONIO BEIECTBA B PacTBOpE,
MNPOBOJINTH PACUETHI 0 YPABHEHUIO XUMUYECKOW PEAKIUH;

NPUMEHSITh OCHOBHBIE OINEPALMU MBICIMTEIbHON JEATEIbHOCTU — aHalu3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEeMAaTH3alUI0, KIacCU(UKALUIO, BBISBICHHE MPUYUHHO-
CIICICTBEHHBIX CBSI3¢d — JJI1 W3YyYEHUS CBOWCTB BEIIECTB W XHUMHUYECKHUX PEAKIIHH,
€CTECTBEHHO-HAy4YHbl€ METOJbl TO3HAaHWS — HaOMIoJEeHUEe, U3MEpPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (PeasbHbII U MBICIIEHHBIN);

CJIeIoBaTh MpaBUJIaM TOJb30BaHUSI XUMHYECKOM MOCY/I0N U J1abopaTOpHBIM 000pYAOBaHHUEM,
a Takke TpaBWwiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUUM C HWHCTPYKIUSMHU 10



BBIMIOJIHEHUIO JTA0OPAaTOPHBIX XUMHYECKHX OIBITOB IO TMOIYYCHHUIO U COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOIOpPOAA U  KHUCJIOpPOJAA), TPUTOTOBICHHUIO PACTBOPOB C
OnpeneséHHOW MacCOBOM J10JIeW pacTBOPEHHOTO BENIECTBA, IUIAHUPOBATh M MPOBOAMTH
XHUMUYECKHAE YKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH M KUCIOT C MOMOIIBIO
MHAUKATOPOB (JIakMyc, (peHonTanenH, METUIIOPAHK U APYTHUE).

K xoHny oOyueHus B 9 kjacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTpa)XkaTh
cOpMHUPOBAHHOCTh y 00YJAIOIIUXCS YMEHUMN:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHI: XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHHWOH, IIPOCTOE€  BELIECTBO, CJIO)KHOE  BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIEHMS, XUMHUYECKas PEaKlusi, XUMUYECKasl CBS3b,
TernoBo  3¢pdeKkT peaknuu, MOJIb, MOJSPHBIE 00BEM, pacTBOp, AJIEKTPOJUTHL,
HEDJIEKTPOJIUTHI, FJIEKTPOIUTHYECKAs TUCCOLMALINS, PeaKIMd HOHHOrO 0OMeHa, KaTalu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTUMble pPEAaKUMH, OKHCIUTEIbHO-
BOCCTaHOBUTEIIBHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTEND, OKMCIEHUE U BOCCTAHOBJICHHUE,
ajioTponus, aM(OTepHOCTb, XUMHMUYECKasi CBsA3b (KOBaJICHTHas, MOHHAas, MeTajllndyecKkas),
KPUCTAJUIMYECKasd PEIIETKA, KOPPO3Usl METAJJIOB, CILIABBL, CKOPOCTh XMMHUYECKOH PEaKLMH,
npenesnpHo nonycrtumas konuentpanus 111K Bemecrtsa;

WO CTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX IOHATHI M NPUMEHATh 3TH IOHATUSA
IIPY ONKCAHUHU BEUIECTB U UX MPEBPALLECHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsSi COCTaBICHHS (OpPMYJ BEIIECTB U YpaBHEHUI
XUMHUYECKUX PEAKIU;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX JJIEMEHTOB B COCAMHEHUSX
pa3IMYHOrO0 COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COCIUHEHUH IO
dbopMynaMm, BHI XUMHYECKOM CBs3W (KOBAJCHTHAs, WOHHAs, MeETaJUTMYECKas) B
HEOPraHWYECKUX COEAMHEHMSIX, 3aps]l MOHA MO XUMHUYECKOH (opMmyie, XapakTep cpelbl B
BOAHBIX pAacTBOpPaX HEOPraHWYECKUX COCAUHEHHUW, THUI KPUCTAUIMYECKOM pemETKN
KOHKPETHOTI'O BEIIECTBA;

packpeiBaTh cMmbica Ilepuognueckoro 3axkoHa J[. M. MeHneneeBa U JE€MOHCTPUPOBATH €rO
IOHMMaHHUE: ONMCHIBATh U XapakTepu3oBaTh TabiauuHyro (opmy I[lepronnueckoil cucteMsl
XMMHMUECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas noAarpynna (A-rpymnna)» u «nodouHas
noarpynmna (b-rpynna)», mManele u 6omblIMe MEPUOABI, COOTHOCUTh O003HAUYEHMs, KOTOPBIE
UMEIOTCS B NEePUOAMYECKON TaOJuIle, C YMCIOBBIMU XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sAApa, 00llee YUCIIO 3JIEKTPOHOB U paciperereHne
UX IO 3JIEKTPOHHBIM CIJIOSIM), OOBACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB
AJIEMEHTOB M MX COEIMHEHUH B Ipe/esiaX MajblX NEPUOAOB U IJIABHBIX HNOATPYINI ¢ y4ETOM
CTPOEHHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMHUYECKHE JJIEMEHTbl, HEOPraHWYEeCKHE BEIECTBA, XUMHUYECKUE
peakuuu (110 YMCIy U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIJIOBOMY 3P deKTy,
10 U3MEHEHUIO CTENEeHEeH OKUCICHUSI XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHElU(PUUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, IOATBEPXkAAasl ONUCAaHUE IPUMEPAMU MOJIEKYJISIPDHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

COCTaBJIATh YPAaBHEHHUS SJIEKTPOJIUTUY €CKOM JUCCOIUALIMN KUCIIOT, IIEJI0YEH U COJIeH, TOJTHbIE
U COKpalIHHbIE ypaBHEHHUS peakluil HOHHOrO oOOMEHa, YpaBHEHHUS  pEaKlHid,
MOATBEPAKAAIOIINX CYyLIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXAY BEIIECTBAMH pa3JIMYHBIX
KJIACCOB;



pacKpbIBaTh  CYUIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OajaHca ITUX PeaKIuii;

IPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HUX CTPOCHHS, BO3MOXHOCTH
IPOTEKAHUS XUMHUECKUX NPEBPAIEHUH B PA3JIMUHBIX YCIOBUAX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIO
XHMHUYECKOro 3JeMeHTa Mo (opMyle COeAMHEHHs, MAaCCOBYIO OO BEIIECTBa B PacTBOpE,
MPOBOJUTH PACUETHI IO YPAaBHEHUIO XMMHUECKOIH peaKiny;

co0JII0IaTh TPaBHJIA MOJIB30BAHUS XUMHUYECKON MOCYI0H 1 1a00paTOpHEIM 000pyIOBaHUEM, A
TaKKe MpaBuUia 00paleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH T10 BBITTOIHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO IMOJIy4E€HHIO U COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa M yriaeKkucioro rasa);

IPOBOJUTh pEAKLUH, MOATBEPXKIAIOUIME KaueCTBEHHBIII COCTaB pPa3IUYHBIX BEILIECTB!
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOoMUA-, HOAUA-, KapOoHaT-, Pocdar-, cuamMkar-,
cynb(ar-, TUAPOKCUJ-MOHBI, KATHOHbI AaMMOHHMS M HMOHBl M3Y4YEHHBIX METAJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OIlEpalii MBICIUTEIbHOW JEATENbHOCTH — aHajiu3 M CHHTES,
CpaBHEHME, 0000IIeHHEe, CUCTEMAaTH3alllio, BBISBIECHHE MPUYMHHO-CIEICTBEHHBIX CBA3EH —
JUIs W3Y4E€HMsI CBOMCTB BEIIECTB U XMMHMUYECKHUX DPEAKLMH, €CTECTBEHHO-HAay4YHbIE€ METOJbI
NO3HaHUs — HaONIoJIeHue, H3MEPEHUEe, MOJEIUpPOBaHUE, HKCIEPUMEHT (peajbHbld U
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
KoandecTBo uacoB
Ne HaunmeHoBaHue pa3iesoB U TeM JIeKTPOHHBIE (LM POBHIE)
Konrtpoabubie | IIpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThbI
Pa3nean 1. [lepBoHayajibHble XMMHYECKHE TOHATHUS
Xumust — BakHasi 00J1acThb
1.1 €CTECTBO3HAHMS U MTPAKTHYCCKOMN 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
ESITEIbHOCTH Y€EIOBEKA
bubmioreka [IOK
1.2 B 15 1
CHICCTBA H XHMIHCECKUE peaKiiut https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pazgea 2. BakHeliiue npeacTaBUTe 1M HEOPraHUYECKHUX BeleCT
bu6morexa IJOK
2.1 Bosnyx. Kucnopox. ITo e 00 okcuaa 6
AYX. RcIopon T renaax https://m.edsoo.ru/7f41837¢
bubmuorexa [IOK
2.2 B 1 8 1
OAOPOIL-LIOHATHE O KHCIOTaxX H COMAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitie 06 5 1 1 bub6muorexa IIOK
' OCHOBaHUSX https://m.eds00.ru/7f41837c
54 OCHOBHBIE KJIaCChl HEOPTraHMYECKUX 11 1 1 bubmotexa [JOK
' COEIMHEeHU https://m.edso00.ru/7f41837¢c
Hroro no pazneny 30

Paspnea 3. llepuoguveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3j1emeHToB /. U. Menneneesa. CTpoenne aToMoB.

Xumuueckas cBsizb. OKHCJIHTEILHO-BOCCTAHOBHUTEIbHbIE p€akuuun

3.1 [Tepuognuecknii 3axoH u [lepuoanueckas

7

bu6moreka [JOK



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

cucTemMa XuMudeckux snementos /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
39 Xumudeckas ¢Bsi3b. OKHCIUTEIBHO- 3 1 bubmoteka IJOK
BOCCTAHOBUTEIbHBIE PEAKIINH https://m.edsoo.ru/7f41837¢c
Hroro mo paszery 1 Etfﬁ;ffogﬁﬁfmssn
PesepBHOE Bpems 3 bubmorexa IOK
https://m.edso0o.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4 5
I[MTPO'PAMME
9 KIIACC
KouauvecTBo yacoB JJIeKTPOHHBIE
Nen/u | HaummeHoBaHHe Pa3eioB H TEM MPOrPaMMbI Kontpoubmbie | [pakruueckue (mudposrie)
Bcero oOpa3oBaTe/bHbIE
padoTHhI padoTHhI pecypenI
Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH
11 [ToBTOpeHue u yriydiieHue 3HaHUH OCHOBHBIX 5 1 bu6moteka [IOK
paszesoB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 bubmuotexa IIOK
peakuuin https://m.edsoo.ru/7f41a636
13 DAEeKTPONUTHYECKAs TUCcCOlranust. XUMUYECKHE 3 1 1 bu6morexa [IOK
peakiuu B pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTaubl M X cOeIUHEHUS
51 OO0mras xapakTeprucTUKa XHMHYECKHUX dJIEMEHTOB 4 1 bu6morexa [IOK
VIIA-rpynnsl. ["agorenst https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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59 OO6m1ast XapakTepUCTHKA XUMUYECKHUX DJIEMEHTOB 6 bubmmorexa [{OK
' VIA-rpynnsi. Cepa u €€ coeluHeHUs https://m.edsoo.ru/7f41a636
53 OO6m1ast XapaKTepUCTHKA XUMUIECKHUX DJIEMEHTOB 7 bu6morexa [IOK
' VA-rpynmsl. A3ot, pocdop 1 ux coeuHEHUs https://m.edsoo.ru/7f41a636
OO0mras XxapakTeprucTUKa XHMHYECKHUX dJIEMEHTOB
2.4 IV A-rpynmsl. Yriaepon 1 KpeMHUM U UX 8 bubmrorexa [JOK
' DYTHHL. POA 1 P https://m.eds00.ru/7f41a636
COEIUHEHUS
Hroro no pazneny 25
Paznena 3. MeTaJIbI 1 MX COeAUHEHUS
bu6moreka [JOK
3.1 06 i 4
e CBOHCTRA METaLIon https://m.edsoo.ru/7f41a636
bubmmoreka [IOK
3.2 B i 16
QXHEHIIIME METAJIJIbI U UX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMmus u okpyxaomas cpega
4.1 BeliecTBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmrorexa [JOK
' B P https://m.eds00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KoaunuecTBo 4acoB DJIeKTPOHHbBIE
Ne Mara uugposbIe
Tema ypoka Koutp. [[Ipakr.
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoTbl  [paGoThI
pecypchbl
1 [Ipenmet xumun. Posib XUMHUU B )KU3HU YEIOBEKA. 1 bu6mmoreka [JOK
Tena n BemecTBa https://m.edsoo.ru/ff0d210c
2 [Tonsarue o MeToHax MO3HAHUSI B XUMHUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Ipaktueckas padorta Ne 1 «IIpaBuna paGotsl B
3 71a00paTOPUHX U MPUEMBI 00paIlEHH C J1a0 OpaTOPHEIM 1 bubmorexa TIOK
patop P P patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus 1 bubmoteka IJOK
cMecen https://m.edsoo.ru/ff0d26ca
5 [Ipaktnueckas paborta Ne 2 «Paznenenue cmeceii (Ha 1 bubmmoreka LIOK
MpUMepe OYUCTKH MTOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
bubmioreka [IOK
A 1
6 TOMBH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE JIEMEHTHI. 3HaK! (CHMBOJIBI) 1 bu6moreka [JOK
XUMHYECKIX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
P . https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOE YUEHHUE 1 bubmorexa TIOK
yp y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BeleCTB. XUMHYECKas
10 ¢dopmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 1 bu6mmorexa [IOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
1 OtHocutenbHast atToMHas Macca. OTHOCUTENbHAs 1 bubmorexa [IOK

MOJIEKYJISIpHasl Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
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bu6munoreka [JOK

12 MaccoBas 10J11 XUMHUYECKOT0 AJIEMEHTa B COCTMHEHUH https://m.edsoo. ru/Ff0d350¢
bubmmorexa [IOK
13 KonunuectBo Bemectsa. Monb. MonsipHas macca https://m.e dsolcfru 105230
14 Ou3NYeCcKre U XUMUYECKHE SIBIICHUSI. XUMHUUYECKas bubmotexa [JOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs IPOTEKaHUS XUMUYECKUX bubmmoteka LIOK
peakuuin https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MACChl BEIIECTB. XUMHUYECKUE bubmmorexa [IOK
YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Boruucienust KonuuecTsa, Macchl BEILIECTBA 110 bubmuotexa [JOK
YpaBHEHUSIM XUMHUUYECKUX PEAKIIHil https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMudeckux peakiui (CoeInHeHus, bu6mmoreka [JOK
pa3noKeHusl, 3aMeleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4EHBIN-3HIIUKIONEIUCT. bubmmorexa [IOK
O06o0mIeHne u cucTeMaTH3aIus 3HaHUu’ https://m.edsoo.ru/ff0d40c4
20 KonTtponbshas pabora Nel mo teme «BemectBa u bubmmoreka LIOK
XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razoB. CocraB Bo3nyxa. Kucnopon bubmuotexa [JOK
— BJIEMEHT M 1mpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
99 duznyecKkne 1 XUMHYECKHUE CBOMCTBA KUCIIOPOAa bubmotexa [JOK
(peakmuu okucienusi, ropenne). [lonarue 06 okcumax https://m.edsoo.ru/ff0d4614
93 CriocoOblI OJTy4eHHs KUCTIOPO/Ia B JIA0OPATOPHH U bubmuotexa [IOK
npoMbllIeHHOCTH. [IpumMenenne kucinopoaa https://m.edsoo.ru/ff0d497a
TennoBo# 3((heKT XUMHUECKOW pEaKIIuu, MTOHSATHE O
24 TEPMOXUMHUYECKOM ypPaBHEHUH, 3K30- U bubmrorexa LIOK
SHIOTEPMHYECKIX PEAKIIAX https://m.edsoo.ru/ff0d4790
25 TonnuBo (HeTh, yroib U MeTaH). 3arpsa3HeHHe bubmotexa [JOK
BO3/yXa, CIOCOOBI €ro MPeAoTBpaICHHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaxtnueckas paborta Ne 3 mo teme «[lonyuenue u bu6mmoreka LIOK

CO6I/IpaHI/Ie KHCJIopoJa, U3y4CHUC €ro CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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97 Bomoposi — aneMeHT U MpOoCTOE BEMIECTBO. bu6mmnoreka [JOK
Haxoxpaenue B nmpupoze https://m.edsoo.ru/ff0d4dd0
98 dusznyecKue 1 XMMUYECKHE CBOMCTBAa BOJAOPO/A. bubmotexa [JOK
[IpumeHenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [lonsiTHE O KUCIOTAX M COMSIX bubmorexa TIOK
https://m.edsoo.ru/ff0d50d2
bubmioreka [IOK
30 Crnioco0bI moTy4eHus: BOAOpO/a B JIAOOPaTOPHU https://m.edsoo.ru/ffod4ddo
[Ipaktrueckas padota Ne 4 o Teme «Ilonmydenue u bubmmorexa [IOK
31 N
cobupaHue BOA0PO/Ia, U3YUCHHE €T0 CBOMCTBY» https://m.edsoo.ru/ff0d4f42
bu6mmoreka [JOK
i 00bE .3 A
32 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOrajipo https://m.edsoo.ru/ff0d542e
33 Brruucienns 00béMa, KOIMUECTBA BEIISCTBA T'a3a 10 bubmioreka [IOK
€ro 3BECTHOMY KOJIMYECTBY BEIIECTBA UIIH 00BbEMY https://m.edsoo.ru/ff0d55a0
34 Brruuciienust 00b€MOB ra3oB 110 YPaBHEHHIO PEaKIIuU bubmmoreka [IOK
Ha OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUI I'a30B https://m.edsoo.ru/ff0d5708
35 du3nUecKre U XUMUIECKHUE CBONCTBA BOJIBI bubmorexa TIOK
g https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
36 C i. 11 o
octaB ocHOBaHui. [ToHATHE 00 MHIUKATOpPaX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTtens. HacelenHbie u
37 HCIfaCBI EI:HHBIG paCTBO bl Ma::HCOBas[ OJIS BEIIeCTBA brbmorexa [TOK
o P pEI- A - https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktuueckas padora Ne 5 mo Teme «IIpurotoBienue
38 ACTBOPOB C OIPEACIEHHON MacCCOBOM moek bubmorexa [JOK
p p . peA A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbhas pabora Ne2 no reme «Kucnopon. bubmuoreka LIOK
Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, KJIacCHPUKAIUA, HOMEHKIIaTypa butmmorexa [IOK
AR ’ A P https://m.edsoo.ru/ff0d664e
41 [Tonyyenune u XUMUYECKUE CBOWCTBA KM CIOTHBIX, bubmioreka [IOK
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OCHOBHBIX U aM(bOTepHBIX OKCHAOB

https://m.edsoo.ru/ff0d664e

42 OcHoOBaHUs: COCTaB, KiaccupuKaIus, HOMEHKIATypa bubmioreia LIOK
https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHnue u XuMHUYECKHE CBOMCTBA OCHOBAaHUI brtmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, kiaccudukaius, HOMEHKIATypa brbmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [TosnyueHnue 1 XuMHYECKHE CBOMCTBA KUCIIOT brtamorexa [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIaTypa, CIIoCOObI TTOTYYSHHUS, bubmmorexa [IOK
XUMHUYECKHE CBOICTBA https://m.edso00.ru/00ad9474
[Ipaktnueckas padorta Ne 6. Perenue
47 JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE butamorexa [IOK
KJIACCHI HEOPTaHUYECKUX COEIUHEHUI A sffm st MADEAURET:
48 I'enernueckast CBsI3b MEXIY KlaccaMu bubmorexa [IOK
HEOPraHWYECKUX COCTUHEHU I https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATH3AIAS 3HAHUI ﬁ;f;;;fg;?rou}é 0adoch?
50 Kontponbshas pabora Ne3 mo Teme "OCHOBHBIE KJ1acChl bubmmorexa [IOK
HEOPraHWYECKUX COETMHEHNN" https://m.edsoo.ru/00ad9ela
51 [lepBble NONBITKH KIacCU(PUKALIMY XMMHYECKUX bubmmoreka LIOK
aneMeHTOB. [IoHsATHE O rpynnax CXOIHBIX 3JEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepnonnueckuii 3axoH u llepuonnueckast cucrema bubmmorexa [IOK
xuMudeckux sjaemeHToB . 1. MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuopl, rpymIbl, TOATPYIIITHI bubmioreia LTOK
https://m.edsoo.ru/00ada52c
bubmuoreka LIOK
54 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTombl httos://m.e dsogru 100ada342
55 CrtpoeHue 3MeKTPOHHBIX 000JI0YEK ATOMOB DJIEMEHTOB bubmorexa [IOK
ITepuoanueckoii cucremsl J[. 1. MenneneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepucTUKa XMMHUYECKOT0 3JIEMEHTA 110 €0 bubmotexa [JOK
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nonoxenuto B [lepuonnueckoit cucreme /1. 1.
Meunneneena

https://m.edsoo.ru/00ada824

3nauenue [lepronuueckoro 3akoHa JIs pa3BUTHS

bu6mmoreka [JOK

o7 Hayku ¥ npakTtuku. JI. 1. MenneneeB — y4&HbIi, 1 https://m.edsoo.ru/00ada96e
MeJaror 1 rpakJIaHuH
58 DJIEKTPOOTPUIATEIIBHOCTh ATOMOB XUMHYECKHX 1 bubmotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmioreka [IOK
59 VoHHas XHMITECKas CB3b L https://m.edsogru/OOada034
60 KoBaneHnTHas nossipHas XuMu4ueckas CBs3b 1 bubmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAsE XUMHUYECKasi CBS3b 1 bubmorexa [JOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTenens okuCIeHis L https://m.edsogru/OOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH 1 bu6mmorexa [IOK
https://m.edso00.ru/00adb076
bu6moreka [JOK
64 OKHCIHTENN U BOCCTAHOBHUTEIHN 1 https://m.e dsolcfru 100adb076
65 KonTtponbshas pabora Ned mo teme «CTpoeHHe aToma. 1 bubmmotexa [IOK
XuMuueckasi CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O000IIEHHE U CHCTEMAaTH3AITUS 1 bubmuorexa [JOK
3HaHUHN https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O00011€HNE U cCUCTEMAaTH3aLUs 1 bu6mmorexa IIOK
3HAHUHN https://m.edsoo.ru/00ad9ch2
68 PesepBHbIii ypok. O0001IEHNE U CUCTEMAaTH3AIHS 1 bubmmorexa [IOK
3HAHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

KoaunuecTBo yacoB

N JIEKTPOHHBIE
Tema ypoka Bcer |Konrp. Mparru | Jlara u;ul)ponble
o/ o |pagors: YecKHe u3ydeHusi | oOpa3oBaTe/ibHbIE
n padoThI pecypcsl
1 Ilepnonnyecknii 3akoH. Ilepuoauyeckas cucreMa XUMUYECKUAX 1 bubmmoreka LIOK
anemenToB /1. 1. Menneneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [IOK
MEPBBIX TPEX MEPUOJOB https://m.edsoo.ru/00adb6hb6
3 Knaccudukaius 1 HOMEHKIaTypa HEOpPraHUYEeCKUX BEIIEeCTB 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4uecKor CBSI3U Y TUIBI KPUCTALTHYECKUX PEIIETOK 1 bubmorexa [TOK
https://m.edsoo.ru/00adbact
5 KonTponbHas padora Nel o teme «IloBTOopenue u yriryoaeHue 1 1
3HaHWI OCHOBHBIX pa3/eioB Kypca § Kiaccay
Knaccudukanus XaMUYIECKUX PEaKIIHii 10 pa3InIHBIM bubmotexa [JOK
6 1
IIpU3HAaKaM https://m.edsoo.ru/00adbcb0
. [TonsiTHe 0 ckOpoCTH XUMHUUYECKOU peakiuu. [ToHsiTHE O 1 bubmuotexa [JOK
TOMOT'€HHBIX U IT€TEPOr€HHbIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XMMUYECKOM paBHOBeCHHU. DAKTOPHI, BIUSIONINE HA
8 CKOPOCTh XUMUYECKOH PEAKIIUU U TOJIOKEHUE XUMHUYECKOTO 1 brbmorexa [TOK
https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKUCTUTENFHO-BOCCTAHOBUTEIILHBIE PEAKIIHH 1 bubmmorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopus rnexTponuTUdecKoi nucconnanuu. CUiabHbIE U clla0bie 1 bubmotexa [JOK
AIEKTPOTUTHI https://m.edsoo.ru/00adcd68
. bubmoteka IJOK
1 Morrbre ypapHerHs peaxiii 1 https://m.edsoo.ru/00add448
12 XuMHYECKHEe CBOMCTBA KUCIOT U OCHOBAaHHUM B CBETE 1 bubmioreka [IOK
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IPEACTaBICHUN 00 AIEKTPOJUTHY ECKOM T CCOLUALUU

https://m.edsoo.ru/00add5d8

13 XUMHUUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHHI 00 bubmmorexa [IOK
AIEKTPOJIUTHYECKON JTU CCOLIMAITIU https://m.edsoo.ru/00add8bh2
14 [Tonsatue o rugposmse conei bubmioreia LTOK
https://m.edsoo.ru/00add9d4
15 O06o01eHue 1 cucTeMaTH3aIus 3HaHU ! ]r?t?f;;;T:;(;)grOu}g 0addd12
16 [Tpaktiueckas pabora Ne 1. «Pemenue sxcriepuMeHTa bHBIX bubmmoteka LIOK
337124y https://m.edsoo.ru/00addbfa
17 KonTponbHas padora Ne2 1o teme «DIEKTPOIUTHIESCKAs bubmmorexa [IOK
Jnucconuanus. XMuMUYECKUE Peaklui B pacTBOPaX» https://m.edsoo.ru/00addecO
18 OO0m1ast XxapakTepuCTHKa rajJoreHOB. XUMHUYECKHE CBOMCTBA Ha bubmotexa [JOK
npuMepe xjiaopa https://m.edsoo.ru/00addfe2
19 Xnopooaopon. CosnsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, bubmmorexa [IOK
MoJTy4eHu e, IpUMEHEHN e https://m.edsoo.ru/00ade104
20 [TpaxkTuueckas padota Ne 2 o teme «Ilonyuenue consHon bubmuorexa IIOK
KHCJIOTBI, U3y4EHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 Brlunciienns o ypaBHEHUSIM XUMUYECKUX PEAKLUN, €CIIM OAUH bubmoteka IJOK
U3 peareHToB JiaH B U30bITKE https://m.edsoo.ru/00ade488
22 OO6mias xapakTepucTuka 35eMeHToB VIA-rpynibl ﬁt?fjﬁ%f(ﬁ)?ﬁ}é Oade6da
93 AmnotporHblie MoauduKanuu cepbl. Haxoxaenue cepol u € bubmmorexa [IOK
COEIMHEHUH B pupoje. XUMHUECKHE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 CepoBonopos, cTpoeHne, GU3nYecKue 1 XUMUYECKUE CBOMCTBA bubmioreia LTOK
https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHas KuciaoTa, GU3NIeCcKre U XUMHUECKUe bubmmorexa [IOK
CBOMCTBa, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKITUH, JISKAIHE B OCHOBE MPOMBIIIJICHHOTO
26 croco0a MOJIy4eHHsI CEPHON KUCIIOThL. XUMHYECKOE 3arps3HeHNe brtmmorexa [IOK
z https://m.edsoo.ru/00adec8a
OKpYXaloIlel cpeibl COeAMHEHHUSIMU CEpbl
27 Bbruncienrne MaccoBoi JOJIM BbIXO/1a IPOJAYKTa PEAKIIUN bubmuoreka [IOK
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https://m.edsoo.ru/00adec8a

OO011ast XxapakTepucTHKa 3JieMeHTOB V A-Tpymiibl. A30T,

28 pacrmpocTpaHeHue B Ipupoje, GU3ndeckue U XUMHUYECKUE bubmmorexa [IOK
N https://m.edsoo.ru/00adeeab
CBOIiCTBa
29 AMMHaK, ero (pM3nMYecKue 1 XUMHIECKIE CBOMCTBA, TIOJIYICHHE bubmotexa [JOK
Y IPUMEHEHUE https://m.edso00.ru/00adf004
30 [Tpaktrueckas padora Ne 3 mo reme «Ilomydenne ammuaxa, bubmmoteka LIOK
U3Y4CHHE €r0 CBONCTBY» https://m.eds00.ru/00adf180
31 A30THast KUCIOTa, €€ GU3NYECKUue U XUMUYECKHE CBOMCTBA Bubmmorexa [OK
’ https://m.edsoo.ru/00adf306
Hcrnonp3oBaHUE HUTPATOB U COJICH aMMOHHS B Ka4eCTBE
32 MUHEPATIbHBIX YA0OpeHU. XUMHUECKOE 3arps3HeHHe brbmioreia LTOK
. https://m.edsoo.ru/00adf518
OKpY’KaloIIel cpeapl COeNIMHEHUSIMH a30Ta
33 ®Dochop. Oxeun pochopa (V) u pochopnas kucinora, bubmuorexa IIOK
¢du3nyeckre U XMMUYECKHE CBOMCTBA, MTOJIy4EHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hochaToB B KaueCTBE MHHEPAJIbHBIX bubmmorexa [IOK
ynoOpeHnuii. 3arpsizHeHHEe IPUPOTHON cpenbl PpochaTamu https://m.edso0.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHHE B Ipupoe, pusndeckue u bubmotexa [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunel yraepoaa, ux Gu3n4eckue 1 XUMHYECKHE CBOWCTBA. bubmmoteka LIOK
DKOIOTHYeCKU e MPoOJIeMbI, CBA3aHHBIE C OKCHIOM yriepoaa(lV) https://m.edsoo.ru/00adfebe
. bu6mmoreka [JOK
37 YTOIbHA KHCIIOTA i &€ cortit https://m.edso0.ru/00ae006¢
38 [Tpaktuueckast pabora Ne 4 o Teme "IlonydueHue yriekucaoro bubmuorexa [IOK
ra3a. KauecTBeHHas peakiusi Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavanbHbBIE MOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O bubmotexa [JOK
COEIMHEHMSIX yriepoa https://m.edsoo.ru/00ae054e
40 KpeMmuuii u ero coennHeHus bubmiorexa LIOK
https://m.edsoo.ru/00ae080a
41 [TpakTrueckas pabota Ne 5. Pemienue skcrepuMeHTaIbHBIX bubmotexa [JOK

3a7a4 1o TeMe «BakHelnme HeMeTauibl U UX COEIUHEHU

https://m.edsoo.ru/00ae0bf2
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KonTponpHas pabora Ne3 mo teme «BaxHeiime HeMeTaUTb U

bubmioreka [IOK

42
UX COEJIMHEHUS https://m.edsoo.ru/00ae0el8
OO011ast XapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METaJLIOB.
43 MeTtanmdeckas CBs3b U METAJUIMYECKask KPUCTAIMYeCKast bubmorexa [JOK
pemérka. duznueckue CBONCTBA METAJLIIOB https://m.edso0.n/00ae103
44 XUMHUYECKHE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHUM szt bubmotexa [JOK
HaIpsHKEHW MeTaioB https://m.edso00.ru/00ae1156
O6mme criocoObl monyuenust MmetasuioB. CruiaBbl. Berancrienus
45 M0 yPaBHEHUSIM XUMUYECKUX PEaKIni, €CIIU OJUH U3 PEareHTOB brbmorexa [TOK
https://m.edsoo.ru/00ae1156
COJIEPKUT MPUMECH
46 [ToHsITHE O KOPPO3HH METAIIIOB bubmorexa [JOK
https://m.edso00.ru/00ae1278
bubmoteka [JOK
47 [enorrbre meTambt https://m.edsogru/OanMbZ
48 OKCHUIbl U THAPOKCUABI HATPUS U KAJIUS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [llerouHO3eMeNbHBIC METAJUTBI — KaJbIIUH U MarHUH bubmorexa HOK
https://m.edso0.ru/00ae15e8
50 Baxxueiimue coenuHeHns KaabIusg bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o0mIeHne U cCUCTeMaTH3alusl 3HAHUIA
N N bu6moreka [JOK
52 JXécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [TpaxkTuueckas padota Ne 6 mo treme "KEcTKOCTh BOJbBI U METObI bubmuoreka LIOK
eé ycrpanenus" https://m.edsoo.ru/00aelae8
. bubmoteka [JOK
>4 AioMHiHi https://m.edsogru/Oanch
55 AM@doTepHbIC CBOWCTBA OKCHIA M THIPOKCHIA ﬁt?ff;lr?:;(;)oug}(() 0aelc6a
56 Keneso bu6mmoreka [JOK

https://m.edso00.ru/00ae1d86
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bubmioreka [IOK
7 | i 1
5 Oxcubl, Tuapokcu bl U conu xenesa (1) u sxenesa (111) https://m.edso0.ru/00ae3566
58 O060011IeHE U CUCTEMATH3AINAS 3HAHUI 1
59 [Ipaktuueckast pabora Ne 7. Pemienue skcriepuMeHTaIbHBIX 1 1 bubmotexa [JOK
3a7a4 o reMe «BakHeHlIme MeTaJlIbl U UX COSTUHEHUI) https://m.edsoo.ru/00ae3de8
Brraucnenus no ypaBHeHHSIM XUMHYECKUX PEAKIIHiA, eCl OJIUH
60 W3 PEAreHTOB JaH B U30BITKE NN COAEPKUAT IPUMECH 1 bubmorexa HOK
p s N AP p ' https://m.edsoo.ru/00ae1750
Brrancnennss MaccoBOM JOJU BBIXOJIA MIPOAYKTA PEAKITUI
61 O0001IEeHNE U cCUCTEMAaTH3aisA 3HaHUI 1
62 KontposnbeHas pabora Ned no teme «BaxHelne MeTauibl U UX 1 1
COEIVHEHUD)
63 BemectBa 1 Marepraisl B HOBCEIHEBHOM JKU3HU YEIIOBEKA 1 bubmorexa LIOK
B p a https://m.edsoo.ru/00ae3f50
bu6moreka [JOK
64 Xu 7 1
MHYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp XuMUH B pEIIEHUH DKOJIOTHYECKUX IPOOITIEM 1 bubmorexa HOK
p p https://m.edso0.ru/00ae4270
bu6mmoreka [JOK
66 P 7 . 0000 % 1
€3CePBHBIN YPOK 00lIEHNE U CUCTEMATU3alUs 3HAHUN httos://m.edsoo.ru/00ae0d0a
bubmioreka [IOK
67 P I . 0600 I 1
€3epBHBIN YPOK 00IIIeHIE U CUCTEMATU3AIMS 3HAHUI https://m.edsoo.ru/00adb33c
bubmioreka [IOK
68 P 7 . 0000 I 1
€3epPBHBIN YPOK 00IIleHIE U CUCTEMATU3alUs 3HAHUN https://m.edsoo.ru/00ad9ch?
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIAA YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI JUISA YYUTEJIA; HOP U PECYPCBI CETU UHTEPHET
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