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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NPENoJaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTMYECKOM 0e301acHOCTH, MPoOJIeM 3ApaBOOXPAHEHNUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI II€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSAM, K TMPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B JKOJIOTUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHH C(HOpPMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUI 00 ANEKTPOIUTUIECKOMN TUCCOIUAIINN BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOLLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHus B Hayke. M3ydeHue xumuun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEeIbHOCTH, OCBOEHUHU MPaBUI O€30MacHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJIST PA3TUIHBIX BUIOB JCSITEIIBHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOUIEH MPHUPOTHON
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX JUIS M3yUCHUS XUMHUHU HA YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMe HaykK. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JIE€MEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

dusznueckue M XMMHUUYECKHE SIBJICHUS. XUMHUYECKas peakuuss ¥ e€ NpU3HAKH. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAHUEM, U3Y4YCHHE W ONHUCaHUuE (PU3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCIIOTOM) SABJICHHM, HaOII0IeHNE
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pacTBopoM coiu menu (), uszydenume cmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB IMPOBEACHUS OMNbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MacChl, CO3JaHHUE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHe CBOMCTBA (peaKIMu TOPeHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs Kuciaopoja B Jjaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peaKkIuH. TOMIMBO: yroib M MeTaH. 3arpsA3HEHHE BO3AYyXa, YCHIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOE,
dbuznyecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI ToMyueHusl. KucioTsl u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroIye (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HeconeoOpasyromue. Homenkmarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUS U MpEKpallleHus ropeHus (moxkapa), 03HAKOMIICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUAIOB), HAOIIOEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEM U KajbllieM) (BO3MOXHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETaJUIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumuuyeckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJIBI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATUH, TaKk U MOHSITHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (U3WYECKHUE BETUYMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, IJIaHEThI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xuMmMuyeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBA3M. THUIBl KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOpPraHMYeCKUX COEIMHEHUH, IeHeTH4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 XuMHUyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccornuanuu. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMH OT BO3JACHCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBa Ha MpuMepe xyopa (B3aMMOJIEHCTBHE C MeTallaMd, HeMeTallaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoii KucinoTsl. CoJM cepHOl KMCIOThI, KaueCTBEHHAs peaklys Ha cynbpaTr-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npumeHeHre. Coau aMMOHHUS, UX (PU3HUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHSA B KaueCTBE MHUHEPAIBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnorta,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
6€30I1aCHOr0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3n4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuasoB), HaOdIofeHHe Tpouecca OOyIJIMBaHUS — caxapa TMOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBAMHU a30Ta, Gocdopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YITIEM M YCTPOICTBOM IPOTHBOrasa, Mojy4yeHue, CoOupaHue, pacro3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIUiaBkl (CTab, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaXOXICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B Npupoae. PU3NUYECKHE U XMMHYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpOEHHUE aTOMa, HaxoxJeHue B npupoae. Gusznyeckue U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIIOJNB30BAaHME  BUACOMATEpUAloOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momoms MpH XUMHUYECKHX OXKOTrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasIoB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIE MaTEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MO/JICIMPOBAHKE, U3MEPEHUE, MO/ICIIb, SIBJICHUE, MTAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BELICCTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BECIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE IPAaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITA JCSITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHONW MH(OpPMAaLME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAeMbIX MPOIIECCOB M SIBJICHWH, ITO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBHII 0€30TIaCHOTO MMOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /ISl MOBBIIICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA (1)OpMI/IpOBaHI/I$[
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MPOIECcca, CAMOCTOATEIBHO MMPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(DOPMALIUIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METO/IbI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(MOpMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATh B MpoIlecce Y4EeOHON U HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie auanora MU (WiIM) AMCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTH NPH PEIICHUH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonimy oOyueHust B 8 kiiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakiius, Kiaccuduxanms
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLEHUI B Pa3JIMYHbBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3AlNI0, KJIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYEHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, peHodTanenH, METUIIOPAHK U APyrue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEAaKIWd HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETaJJIM4yecKas), KpUCTAJUIMYecKas pelETKa, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U UX IPEBPALICHMUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopmysaMm, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH OOIIMEe 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTAaBY Y4YacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoIaTh MpaBWJa TIOJIb30BAaHUS XUMHYECKOW TIOCYIOM W J1abOpaTOpHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KaYECTBEHHBIN COCTAB PAa3JIMYHBIX BEILECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJCINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. [lonsitue 5 bu6nmoreka [JOK
00 okcuaax https://m.edso0.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnoreka [JOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3znea 1. BemmecTBo 1 XUMHYeCKHE peaKkul
[loBTOpEeHue u yrioyOnenue 3HaHUN Bu6moteka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewemos VAspynmas Ason foogopui | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
(o | S s . | , B
' . PYTIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanyecrno yacos D1eKTpoHHbIe HUPPOBLIE
/i Tema ypoka Beero Konrpoabubsie  IIpakruueckue  00pasoBaTejbHbIe
padoThbI padoTbI pecypcnl
1 [Ipenmer xumuun. Ponap XuMuu B KU3HU 1 bubnunorexa LIOK
yenroBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOMAX MO3HAHUS B XUMHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1 «IIpaBuia paboTh
3 B lea6opaTopHHpH pUEMBI o6p§meHm[IZ 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
Yucrtele BemecTsa u cMecu. CriocoObl bubnunoreka LIOK
4 . 1
paszencHus cmecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 mfeceﬁ (Ha npnrl)v[epe OYHCTKHU H()I;apeHHOﬁ 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d28c8
COITN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubmmnoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamoreta LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubnuotexa [JOK
Xumudeckas popmysa. BalieHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XUMHUYCCKUX 3JICMCHTOB

1 OTtHocuTenbHAs aTOMHAs Macca. bu6nmmoreka [IOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuecTto Bemectsa. Mois. MossipHas Bu6muoteka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [IOK
XuMHYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, MacChl BEIIECTBA bubmuoreka [IOK
17 .
10 YPaBHEHHUSM XUMHUYECKHUX PEAKIIUIt https://m.edsoo.ru/ff0d5708
Knaccudukamms XuMuuecKkux peakiui
18 (COG,[[I/IH(I;HI/ISIHpaSHO)KeHI/IH 331\126111:11{1/151 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOTIETUCT. O60gl?leHHe u bubnuorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3als 3HaHUI
20 Kontponbnas pabota Nel o teme bu6muoreka [JOK
«BeriecTBa 1 XUMHYECKUE PEAKIIUU https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTaB Bo3ayxa.
21 Kuci}:}()on — 3JIEMEHT U IPOCTOE BC?J_IY:CTBO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O3oH
99 dusnyeckue U XMMHUYECKHE CBOMCTBA bu6nunorexa LIOK

KHCJIOpoJda (pCaKI_[I/II/I OKHMCJICHUA, FOpCHI/IC).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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TTonsaTue 00 oxcugax

CrniocoObI MoTy4eHus KHCIopo/ia B

23 7a00paTOpPUX U IPOMBIIIUIEHHOCTH. Bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoit 3 PEeKT XUMHISCKON pPeaKIInu,
24 MOHSITHE O T(i)l()bMOXI/IMI/I‘ICCKOM y;)aBH:HI/II/I bubnrorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIUIX
TormumBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeIEHeq1;03I[yyl;(a CIIOCOOBI z:ro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[Ipaktrueckas pabora Ne 3 o Teme
26 ((§OﬂyquI/I€ u I:O6I/IpaHI/Ie KHUCJIOpO/ia brbmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonopon — 351eMeHT 1 IpOCTOE BELIECTBO. Bbu6moteka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nmorexa LIOK
Bojiopojia. [IpumeneHue Boopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX M COMSAX bubamorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuoreka [IOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabota Ne 4 o Teme
31 «HponyquHe " €O6I/IpaHI/Ie BOZIOpOZA Bubmmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
. , bubnuoteka [JOK
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaapoO https://m.edsoo.ru/f0d542e
33 Brraucnenus 00pEMa, KOJIMUeCTBa BEIIECTBA but6mmorekxa [IOK

rasa 10 ero U3BeCTHOMY KOJINYECTBY

https://m.edsoo.ru/ff0d55a0
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BEIIIECTBA MM 00BEMY

Brruncnenust 00bEMOB ra30B 110 ypaBHEHHUIO

34 €aKIIMM Ha OCHOBE 3aKOHAa 00BEMHBIX buomorexa LIOK
pear . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
35 duznyecknue 1 XUMHYECKHIE CBOMCTBA BOJIBI bubamorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [{OK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
B .H
3 nemaceenme pactaops. Maccosas o BaGmmorexs L1OK
= p PPl A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
IT o6ota Ne 5
38 «ﬁai?;:z;iz{iz (;EE”IFBO 011: 2 (T)i[M: eICHHOU bubmmorexa LIOK
p N . p p peA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA
39 Konrtponsnas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoz. Bomgopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bubmuorexka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
n N
" 0:};quI/Ie 1/(1) :Himqecxnz C(;(C))I/IZTBa BuGmorexa [OK
KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHnue u XUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubnunorexa LIOK
44
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmuoteka [IOK
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Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI

bu6nmmoreka [IOK

46 NOJTY4CHHS, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTraHUMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnueckas CBA3b MEXKIY KilacCaMHu bu6nmorexa LIOK
HCOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTU3alUs 3HAHUH buomiorexa LIOK
https://m.edsoo.ru/00ad9cb?2
KonTponbsHas padora Ne3 o Teme
50 "OCH(I))BHBIG KJ'II;CCBI HEOPraHUYECKUX bubmroreia LIOK
o https://m.edsoo.ru/00ad9ela
COCMHCHHI
ITepBbie MOMBITKH KiIacCUDUKAIINT
51 xnﬁnqecxnx AJIEMEHTOB. ?IOHH?I/IG 0 rpymnmnax bubmoreia LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 cnfTeMI; XUMHAYECKUX BHGMCII;TOIJBI . N. bubnuorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, Tpynmel, MOATPYIIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oromsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0UEeK aTOMOB
55 3JI§M€HTOB HepHIZ)I[quCKOﬁ cuctemsl /. W. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneera
56 XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 110 bubnuotexa [JOK
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ero nosioxeHuto B [lepuoguueckoit cucreme
J. . MenneneeBa

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

3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTUs HayKu U npaktuku. 1. 1.

bubnunorexa LIOK

> MeHeneeB — yu€Hblii, Ieqaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubmuorexa [IOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumMu4eckas CBSI3b bubmroreia LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast moysipHasi XUMU4eCKasi CBSI3b Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XMMHUYECKas CBS3b bubmroreia LIOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCICHUS bubmioreia LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINU bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN bubmoreia LIOK
https://m.edsoo.ru/00adb076
65 Konrtponsnas padora Ne4 o teme «CtpoeHue bubmuoteka [IOK
aroMa. XMMUYECKas CBI3b» https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O60011eHNEe 1 bu6muoreka [JOK
CHUCTEMATH3AIMs 3HAHMMA https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHNE U bubmuorexa [IOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK

CHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB I1O [TIPOTPAMME \ 68 \



Ne

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasoBaTe.ﬂbnme
n/n Bcero
padoThbI padoTbI pecypchl

1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bub6nmoreka [IOK
xumuaeckux 3remenTos JI. M. Menneneesa https://m.edsoo.ru/00adb59e

5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnorexa [JOK
XHMHYECKHMX 3JICMEHTOB ITEPBBIX TPEX MMEPHOIOB https://m.edsoo.ru/00adb6b6

3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubmmoreka [JOK
BEIIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6nmorexa LIOK
KPUCTAJLIHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme «IloBropenue u

5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zieioB Kypca 8 1 1
KJlacca»

6 Knaccudukanms XuMuueckux peakiifii mo 1 bubmuorexa [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiITHE O CKOPOCTU XUMHYECKOU PEaKIINH.

7 [Tonsatue o FOMI:())FGHHBIX u reTeporé)HHmL:( 1 Bubmmorexa HOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[Tonsarue o xumuueckom paBHoBecuu. DakTopsl,
8 BIIUSIONINE HA CKOPOCTh fHMI/I‘ICCKOﬁ peaKI_[I/III)/I u 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PABHOBECHS

9 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 bubmorexa LIOK

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

10 Teopust 3MeKTPOTUTHUECKON TUCCOLMALINH. 1 bu6muoreka [JOK

CunpHbI€ U clladble IEKTPOIUTHI

https://m.edso0.ru/00adcd68
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bubnunoreka LIOK

1 Horibre yparHerit peakiit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHHUI B
12 CBETE MPEACTABICHUH 00 IEKTPOTUTHICCKON bubmmorexa LIOK
https://m.edsoo.ru/00add5d8
JMICCOIIMALINT
XHUMHYECKUE CBOICTBA COJIEH B CBETE
13 MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM bubnrorexa LIOK
https://m.edsoo.ru/00add8h2
JIMCCOIIMALINT
14 [TonsiTHE O TUIPOIU3E CONCH bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O0600mIeHne U cucTeMaTU3alus 3HAaHUK Bubmmorexa IOK
https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
16
IKCIIEPUMEHTAIILHBIX 33131 https://m.edsoo.ru/00addbfa
KonTponbnas pabota Ne2 o teme
17 «SJIellszonnTlfqecxaﬂ aucconuanus. XUMUYeCKHue Bubmmorexa IOK
https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18 OO6m1as XxapakTepuCTHUKa raJJOreHOB. XUMUYECKHE bubmuoreka [JOK
CBOMCTBa Ha IIPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, XMMUYECKHE bubmmnoreka HOK
CBOMCTBA, MOJyYCHUE, IPUMCHCHHE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 o teme «Ilomydenue bubmuorexa [IOK
COJISTHOM KHUCIIOTBI, U3yueHHE €€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Brruucnenus no ypaBHEHHSIM XUMHYECKUX bu6muoreka [JOK
PEaKIHii, €CITU OJIMH U3 PEarcHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
bubnunorexa LIOK
22 OO0mas xapakrepucTika 31eMeHToB VIA-rpymmbt https://m.edsoo.ru/00ade64a
23 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue bubmuoteka [IOK
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cepsl U €€ COCIMHEHMM B IIpUpoe. XUMHUYECKUE
CBOICTBA CEPbI

https://m.edsoo.ru/00ade64a

CepoBoaopoji, cTpoeHHE, (U3HUECKUEC U bubmmoreka [JOK

24 .
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxkcuapl cepbl. CepHast KMCIIOTa, GU3HIESCKUE U bubmuorexa [IOK
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIIH, JIeKAIIe B OCHOBE

26 MPOMBIIIJICHHOTO CII0C00a MOIy4eHUs CePHON bubnnorexa [JOK
KHCIIOThI. XUMHUYECKOE 3arps3HEHHE OKPYKaIOIIei https://m.edsoo.ru/00adec8a
Cpebl COeTUHEHUSMU CEPhI

97 Brluncnenue MaccoBOM 1011 BBIXOAA MPOAYKTA Bbu6motreka [JOK
peakiuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTHKa 3JIEMEHTOB V A-TpYIIIIbI.

28 A3(I)Ji paCIII)pOCTEaHCHI/Ie B IIPHPOJIC (bmnz}elcxne u bubmmorexa LIOK

’ y ’ https://m.edsoo.ru/00adeeab

XUMHYECKHE CBOWCTBA

29 AMMHUak, ero Gpu3nuecKue 1 XUMUYECKUe bu6nmorexa LIOK
CBOMCTBA, NMOJyYCHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004

30 [IpakTuueckas pad6ora Ne 3 no teme «llomyuenue bubmmnoreka HOK
aMMHaKa, U3y4YCHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180

31 A30THas KUCI0Ta, €€ U3NUecKue U XUMUYECKUe bubmmnoreka HOK
CBOMCTBa https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI B

30 Ka4yecTBE MUHEPAJIbHBIX y100peHni. XuMHU4yeckoe bubmuorexa [IOK
3arpsi3HEHUE OKPYKaIOIIEH Cpebl COSTUHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
®dochop. Okcun docdopa (V) u (I)OC(bOpI:I'a}I BuGmorexa [OK

33 KHCT0Ta, GU3NYECKUE U XUMUYECKIE CBOMCTBA,

MOJIYy4YCHHC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue GochaToB B KauecTBe

34 . Spermit. 3 erite bubnunoreka LIOK
MHUHEPaIbHBIX yIOOpEeHHUH. 3arps3HeHn
P . yAo0D P https://m.edsoo.ru/00adfc20
MPUPOHON cpensl pochaTamu
35 Yraepon, pacripoCTpaHEHHE B IPUPOJIE, bubmmoreka [JOK
(pu3ryecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
0]
KCj/II[BI yriepojia, uX Gu3nIecKrue 1 XUMUUIECKHE BuGmorexa LIOK
36 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIIEMBI, CBSI3aHHBIE
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoza (1V)
37 v . bubnuoreka [{OK
s KUCJIOTa U €€ COln
FOIbHA https://m.edsoo.ru/00ae006c
o HpaKTI/ILIGCI;aSI 3226(1);: J:';) 4 :0 ZeMee;HOqueaHHe BuGmiorexa LIOK
ekucIioro ra3a. KauectBeHHas peakius H
YHICKHET Y peatt https://m.edso0.ru/00ae027¢
KapOOHaT-HOH
39 [lepBoHauanbHBIE TOHATHUS 00 OPraHMYECKUX Bbu6motreka [JOK
BEIIIECTBAX KaK O COCJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 K . bubmuoreka [IOK
MHHI U er WHECHHS
pe ero COCIHE https://m.edsoo.ru/00ae080a
" 1'[p211<T1/1116601<a;:I pa60Ta3 :’gaS. P:meeH:e N Bu6morexa LIOK
AKCIIEPUMEHTAIbHBIX 4 110 TeMe «BakHenmun
P A https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COSTUHEHUS»
KonTponsnas padora Ne3 no teme «Baxneiimne bubmmnoreka HOK
42
HEMETAJUIBI U UX COCIUHEHUS https://m.edso0.ru/00ae0el8
OO01mas XxapakTepuCTHKa XUMUYECKUX IIIEMEHTOB
43 — MeTajuIoB. MeTaandeckas CBA3b U bubnunorexa LIOK
MeTaTMYEeCKask KPUCTAJUTUYECKAsl PelIETKa. https://m.edsoo.ru/00ae103e
duznvecKkue CBONCTBAa METAIOB
44 XHUMHUYECKHE CBOMCTBA METAJLIIOB. bu6nunorexa LIOK

SHCKTpOXI/IMI/ILICCKI/Iﬁ pan HaHpH)KeHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael1156
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OO6mmue criocoOb! momy4deHus: MeTayuioB. CIIIaBbL.
BorurciieHust Mo ypaBHEHHSIM XUMHUECKHX

bub6nmoreka [IOK

45 pEeaKIInii, €CJIM OJKUH M3 PEarcHTOB COAEPIKUT https://m.edso0.ru/00ae1156
pUMeECcH
46 [TonsITHE O KOPPO3UH METAILIOB buomorexa LIOK
https://m.eds00.ru/00ae1278
47 [Ilenoynbie METATIIBI bubamorexa LOK
https://m.edso00.ru/00ae14b2
48 OKcuabl ¥ THAPOKCU/IBI HATPUS U KAJTHS bubmrorexa LIOK
https://m.edso00.ru/00ae14b2
49 [IlenoyHo3eMeNIbHBIC METAIIIBI — KAJIBIIUN U bubnnorexa [IOK
MarHui https://m.edso00.ru/00ae15e8
50 Baxneime coeqMHEHUS KaJIbLIUA bubmmorexa [IOK
https://m.edso00.ru/00ae15e8
51 O06o0meHre U cucTeMaTr3aIusa 3HaHUH
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS ﬁgg:?lxe;asi?ﬁ/ 00261886
53 [TpakTudeckas pabota Ne 6 mo teme "KécTkocTh bubnmnorexa [JOK
BOJIbI U METOJIbI €€ yCTpaHeHHs" https://m.edsoo.ru/00aelae8
54 P — bubmmoreka IIOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHA U THIPOKCHUIA bubnmorexa LOK
https://m.edso0.ru/00aelc64
bubmuoreka [{OK
> Keneso https://m.edscI)lo.ru/Oan1d86
57 Oxkcuapl, TuApOKCU I 1 conn kenesa (1) u xenesa bubnuotexa [JOK
(r https://m.edso00.ru/00ae35e6
58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN
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[IpakTuyeckas padora Ne 7. Pemenue

59 SKCTICPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxHeimme 1 bubmorexa HOK
https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCUHEHUS
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
peaKuuid, eclii OJIMH U3 PEarcHTOB JaH B U30BITKE bubmmoreka [JOK
60 . 1
WM COJICPKUT NMPUMECH. BrrdnciieHre MaccoBoit https://m.edsoo.ru/00ae1750
JIOJIA BBIXO/1a MPOTYKTA PEAKLIMH.
61 O06001eHne U cucTeMaTHU3alus 3HAHUN 1
62 Kontponbnas pabota Ne4 o reme «Baxueiinme 1
METaJUIbl U UX COCUHEHUS
63 BeniectBa 1 maTepuanbl B IOBCEAHEBHOW KU3HU 1 bubnunoreka LIOK
4eJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1 bubmroreia LIOK
https://m.edso0.ru/00ae4270
65 Posib XMuM B perieHNH SKOJIOTHYECKUX MTPodIeM 1 Bubmmorexa HOK
https://m.edso0.ru/00ae4270
66 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubmmnoreka HOK
3HAHUHI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIHA 1 bubmuoteka [IOK
3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIHA 1 bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOT'O
IMPOIIECC

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA



