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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHUsl COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npeacraBieHHbIXx B @I'OC 00O, a Takke Ha OCHOBE (eaepalibHON pabodeil mporpaMMbl
BOCIIUTAHMS M ¢ YIETOM KOHIICTIIIMU IPEToJaBaHusl y4eOHOro mpenmMera «XuMHus» B 00pa30BaTEeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[IporpamMma no XumuH JaéT MPEICTABICHHUE O LENsIX, O0IIel cTpaTernu o0ydeHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIO IMpeAMEeTa, yCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
CoJIep’KaHue, MpelycMaTpUBAET PacHpeeleHUE €ro Mo KiaccaM M CTPYKTYpUpPOBaHHUE IO pasjenaM U
TeMaM I[pPOrpaMMbl IO XHWMHH, ONPEAEIAET KOJIMYECTBEHHbIE M KAuye€CTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh M3YYEHUSI XUMHUU C YUETOM MEXKIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOro MpoIiecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroluxcs,
olpezesnsieT BO3MOXKHOCTH IpeaMeTa il pean3aluyd TpeOOBaHUM K pe3ysibTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3ynbrataM OOydYeHHUsT XMMHH Ha YPOBHE IIeJIe W3YYCHHUs MpeIMeTa M OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENBHON IEATEILHOCTH 00yYaIOUIerocs 10 OCBOSHUIO YUeOHOT'0 COACPIKAHMUS.

3HaHWE XUMHUHU CIY’)KAT OCHOBOH i (DOPMHPOBAHHSI MHPOBO33PEHHS OOYyYaroerocs, ero
MPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO POJIb HUIparoT (HopMHpyeMble XHUMHEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 SBOJIOIUU BEIIECTB B IPUPOJE, O MYTIX PEIICHUS
rI100ambHBIX TPOOJIEM YCTOMYHMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHUILEBOI U
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIeM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3alliil BO3MOXKHOCTEH I camMoOpa3BUTUSA W (OPMHUPOBAHUS KYJIBTYPhI
JIMYHOCTH, €€ 001el 1 (QyHKIIMOHATIBHONW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMHUPOBAHUE MBIIICHUS M TBOPUECKUX CIIOCOOHOCTEH 00yJaroMINXCsi, HABBIKOB
WX CaMOCTOSITENIbHOM Y4YeOHOUW IesSTeNbHOCTH, JKCHEPUMEHTANIbHBIX W HCCIEA0BATENbCKUX YMEHHI,
HEOOXOMMBIX KaK B MMOBCEIHEBHOMN )XKM3HU, TaK U B MPOHeCCUOHATHHOM IeATeTbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1IETIOCTHOTO B3IUIA/a Ha
€AMHCTBO MPUPOJBI M YETOBEKAa, SIBIISAETCS OTBETCTBEHHBIM STarioM B (OPMHUPOBAHMH €CTECTBEHHO--
HAyYHOU IPaMOTHOCTHU O0yYaIOLINXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOIINXCSl.

JlanHbIe HampaBJIeHUS B OOYYEHHH XMUMHH 00ECTIEUMBAIOTCS CTICHHM(PUKON COAEpKaHUs yueOHOTO
MpeIMeTa, KOTOPBIH SBISETCS MEeJaroruiecku aIanTUPOBAHHBIM OTpakeHHEM 0a30BOI HayKu XMMHUHU HA
OIPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oO0pa3oBaHHS OpPUEHTHPOBAH Ha OCBOCHHE
OOyJaroIMMHUCA CHUCTEMBl TIEPBOHAUYAJIBHBIX TIOHATHNA XHUMHUHU, OCHOB HEOPTaHWYECKOW XUMHU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX OHITHI OPraHM4YeCKON XUMHUH.

CtpykTypa conepkaHusl MPOrpaMMBbl IO XUMHH C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K
e€ n3yuenunro. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHATUNA O XUMHUUYECKOM DJIEMEHTE U BEILECTBE U
CHUCTEMBI TTOHATHUH O XUMHUYECKOU peakinu. O0e 3TH CUCTEMBl CTPYKTYPHO OPTaHWU30BAHBI 110 MPUHIIAITY
MOCJIEI0BATEIBLHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeICTaBICHU 00 AIEKTPOTUTHIESCKON UCCOIMAIINH BEIIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paCCMATPUBAIOTCA HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICIIEHHBIX
(hakToOB, Pa3BUBAIOTCS MOCIIEOBATEILHO OT OJTHOTO YPOBHS K JPYTOMY, BBITIOJIHSS PYHKIIMH OOBSICHEHUS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U IMOIY4YEHUS
M3y4aeMbIX BEILIECTB.



OcBoeHHE TPOTpaMMBI IO XUMHH CIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIIOLIEH HAyYHON KAPTHUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPOABI, IEHHOCTHOTO OTHOIIEHUS K
Hay4HOMY 3HAaHMIO M METOJlaM TMO3HaHMs B Hayke. V3ydeHHe XWMHM MPOUCXOJUT C MPUBJICUYEHUEM
3HaHUHN W3 paHee M3YYCHHBIX YYeOHBIX NpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kimacey.

[Ipy u3ydyeHUHn XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAYKH Kak
00JacTi COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHUYECKON EATEIHHOCTH YelIOBEKa M KaK OIHOTO W3
KOMITIOHEHTOB MHPOBOM KyNbTYpbl. 3ajaya y4eOHOro MpeaMeTa COCTOMT B (hOPMHPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUH — BAXHEUINIUX (PAKTOB, MOHATHI, 3aKOHOB W TEOPETHUECKUX TIOJOKEHUH,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPHUOOMICHUH K HAyYHBIM
METOJIaM TMO3HAHUS TP HM3YyYECHUH BEIIECTB U XUMHUYECKUX peakiuii, B (HOpMHpPOBAHUM U PA3BUTHHU
MO3HABATENbHBIX YMEHUN M UX NPUMEHEHUHU B Y4eOHO-IIO3HABATEIbHON U y4eOHO-HCCIIEI0BaTEIbCKOM
JeSTeIbHOCTH, OCBOCHUU TPABHJI 0€30M1aCHOTO OOpAICHHSI C BEIIECTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipu u3ydeHHH XMMHUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUsl BaXKHOE 3HAYCHHE MPHOOpETH
TaKue 1eNH, KakK:

— (GOpMHPOBaHHE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO DELICHUH, CHOCOOHON amanTHpOBaThCs K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBIICHHOCTh OOYYCHHWS Ha CHCTEMAaTHYECKOEC TPUOOIMIEHHE OoOydarommxcs K
CaMOCTOSITENIFHOM TO3HABATENbHOM JAESITEIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— oOecriedeHWE  YCJIOBHA, CIIOCOOCTBYIOIIMX  IMPHOOPETCHUIO  OOYYAIONIMMHKCS — OIBITa
pa3HOOOpa3HOW NIEATENbHOCTH, TO3HAHUA M CAMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JTMYHBIX BUIOB JICATEIbHOCTH;

— (bopmupoBanue obmelt GyHKIMOHAIBHON W €CTeCTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH M OLIEHUBATH SIBIICHUSI OKPYXKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS U OIBIT, ITOJyUYCHHBIE
MPU M3YYCHUHM XUMUU, NMPUMEHSTh UX MPU PEIICHUH TPOOJIEM B TMOBCEIHEBHOW KU3HU U TPYJIOBOMH
NEeSATEIbHOCTH;

— (¢dopMupoBaHre y OOYYAIOIIMUXCS TYMAaHUCTHUECKUX OTHOIICHWH, MOHUMAaHHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JJIs BBIPAOOTKHM HKOJOTHYECKHU II€IeCO00pa3HOro MOBEACHUSI B OBITY UM TPYAOBOU
JESATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis u
HAMPaBIEHHOCTHU JAIbHEHIIIETO 00yUIEeHHSI.

OO0miee 4YKCIIO YacoB, OTBEIEHHBIX JUISI W3YYEHUS] XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiuseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HezleN0), B 9 kimacce — 68 gacos (2
gaca B HEJICIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHUM B >)KM3HU YeJIOBEKa. XMMHUs B CUCTEME HayK. Tena v BewlecTBa.
du3nueckrue CBOMCTBA BEIIECTB. ATrperarHoe COCTOSHHE BemiecTB. [loHsATHE O MeTo/Iax MO3HAHUSA B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecen.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 31eMEHThl. CHMBOJIBI XUMUYECKUX 3JIeMeHTOB. lIpocTbie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTENbHAs aTOMHass Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca. MaccoBas
JI0J151 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsi3p KoaudecTBa, MAacChl M 4HCIa
CTPYKTYPHBIX €IMHHII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COSAMHEHUH.

®u3znueckue U XUMUYECKUE SIBJICHUA. XUMUYECKas peaklus U €€ MpU3HaKU. 3aKOH COXPAHECHUS
Macchl BeHIeCTB. XWMHU4YecKHe ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peaknui (COeTMHEHUS,
pasoKeHUs, 3aMeIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBuiiaMu paboThl B 1aOOpaTOPUU U IpUéMaMu 0OpaIieHus
c JabopaTopHBIM OOOpyJOBaHWEM, H3yYeHHUE © ONHUCaHWe (PU3MYECKHX CBOWCTB 00pa3IoB
HEOpPraHMYECKUX BEIIECTB, HabmojaeHue (u3nueckux (IUIaBIEHUE BOCKA, TasHUE JIbJa, PAaCTUPaHHE
caxapa B CTYIIKE, KUIIEHHUE U KOH/IEHCAUs BOJ/Ibl) U XUMUUECKUX (TOpEHUE CBEYH, IPOKATIMBAHUE METHON
MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOM) SBJICHWM, HAOMIOJIEHUE U ONUCAaHHE IPU3HAKOB
IIPOTEKAaHUs XUMUYECKUX PEAKIMM (pa3iiokeHue caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMOJICICTBHE jKeie3a ¢ paCTBOPOM COJIU
meau (1), n3ydyenue croco0oB pazzieneHnst cMeceii: ¢ MOMOLIbI0 MarHuTa, (UIbTPOBAaHHUE, BbIIIAPUBAHUE,
TUCTHIUISIIMS, Xpomarorpadus, MTpoBeIeHHE OYKMCTKH TMOBApEHHOW CONM, HAOMIOJACHHE U OMUCAHHE
pe3yJIbTaTOB TNPOBENEHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHs] MAacChl, CO3JaHME Mojieiel
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmeck razos. CoctaB Bozayxa. Kucinopon — anemMeHT u npoctoe BemectBo. Haxoxaenue
KHCIIOpO/ia B MpUpPOJE, GU3NYECKUE U XUMHUECKHUEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciopoaa. CrocoObl MOMY4YEeHHUS KUCIOpoAa B JabopaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopoT
KHcioposia B mpupojie. O30H — aJIoTpoIiHas Mou(pUKalus KUCIOpOoaa.

TennoBoit  3ddexkr Xumuuecko  peakluM, TEPMOXUMHUYECKHME YPaBHEHHUS, JK30- H
SHAOTEPMHUYECKUE peakluu. TOIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bogopon — snemeHT u mpocTtoe BemiecTBO. HaxoxkneHue Bojgopona B mpupojne, pusmueckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCOOBbI moydeHus. KuciaoTs! u conu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachlllieHHbIE U HEHACKIIIIEHHbBIE
pacTtBopbl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas J10Js1 BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBoiicTBa BoAbl. OcHoBaHMsA. Ponb pacTBOpOB B MpuUpOAE M B >KM3HM ueinoBeka. KpyroBopoT Boxbl B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccupukanuss  Heopranmyeckux  coeaunHeHuil.  Oxcuapl.  Knaccudukanumss — OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) W HecosneoOpasytomue. Homenknartypa
okcu10B. DU3nuecKrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaos.

OcnoBanus. Knaccudukaruss ocHOBaHUM: MEIOYN U HEPACTBOpPHMBbIE ocHOBaHUs. HoMmeHkmaTypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHU.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. @u3ndeckue U XMMHYECKHE CBOMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [loyyenue kucior.

Comu. Homenkiarypa coseil. duznueckrue u XuMHU4eckue cBoictpa codieid. [lomyduenue conen.

I'enernueckas CBsA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMeHm:



KayeCTBEHHOE OIpe/eTCHUE COJAEpKaHMs KHUCIOpoJa B BO3JAyXe, IOJIy4YeHHE, coOupaHue,
pacro3HaBaHME M U3y4CHHE CBOMCTB KHCIOPOAA, HAONIOIEHHE B3aUMOJCHCTBUS BEIIECTB C KMCIOPOAOM
U YCJIOBHSI BOSHUKHOBEHHUS U MPEKPALICHUs TOpeHus (IoXapa), O3HAKOMJIEHHE ¢ 00pa3laMu OKCUIOB U
ONMCaHME HUX CBOMCTB, IOJlydeHHE, COOMpaHHE, pacllO3HaBaHME W H3Y4YEHUE CBOMCTB BOJOpOJA
(ropenue), B3aumozeiictBue Bojgopoaa ¢ okcuaom Mmenu (Il)  (Bo3moxkHO wucmosib30BaHUE
BUJIEOMATEPHAJIOB), HA0JI0IeHHEe 00pa310B BEIIECTB KOJINYECTBOM | MOJIb, HCCIeI0BaHUE OCOOEHHOCTEH
pacTBOPEHMUS] BELIECTB C Pa3IM4YHON pPacTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONpPENEIEHHON
MaccoBOM J10J1eil pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJIbI C METANIaMH (HATPUEM U KaJlbLIHEM)
(BO3MOXXHO HCIIONIb30BaHME BUICOMATEPHAJTIOB), HMCCIEJOBAHHWE OOpPA3LOB HEOPraHWYECKHX BEILECTB
pa3IMYHbIX KJIACCOB, HAOIIOAEHUE U3MEHEHUsI OKPACKU MHIMKATOPOB B PACTBOpPAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumozeicteus okcuga menu (ll) ¢ pactBopoM cepHOIl KHCIOTHI, KHCIOT C METallJlaMH,
peakuui HeUTpaau3aluy, OIy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METAIUIA JPYTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1au 110 TeMe «BajkHelne Kiacchl HEOPraHUYECKUX
COCTUHEHUN .

Ilepuoanyeckuit 3axkoH u Ilepumoagmyeckass cucrema xumudeckux »djemenros JI. M.
MenpeaeeBa. Crpoenue aToMoB. XuMHYecKas CBfA3b. OKHCIMTEIBLHO-BOCCTAHOBHTEIbHBIE
peakuuu

IlepBble HOMBITKM KiIacCU(UKALMU XUMMUYECKUX 3JeMEHTOB. lloHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHbIE META/UIbl, TaJIOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. llepnommueckas cucrema xumuueckux anemeHroB [I. M. Menneneesa.
Kopotkonepuonnas u jymHHOnepuoHas Gopmsl [lepuoandeckoit cucTeMbl XUMHUYECKUX JIEMEHTOB /1.
N. Menneneesa. Ilepuoael u rpynmnbsl. @U3HUECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB MEpUOAa U
IPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX siep. M3otombl. DnexTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosoyek aTromMoB mepBbix 20 xumuueckux nneMeHTOB llepumommueckoil cucremsl [I. . Menneneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro InojoxkeHuro B Ilepumonmueckoin cucreme 1. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIIaM U IEPUOJIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U Tpak1aHNH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAsh W HEMOJISIPHAS) CBSI3b. DJEKTPOOTPHUIATEIIHBHOCTD
XUMHMUYECKHX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenb oxucineHusa. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. llpomecchl okucieHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yuyeHne oOpa3lloB BEILIECTB METAUIOB W HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA IMHKA C
pacTBOpamMH KHUCJIOT M IIEJIOYel, MPOBEICHHE ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pEaKLUi (TOpEHUE, peaKLUU Pa3IoKEHUs, COETUHEHMS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€M NPU M3YYEHMHM XMMHM B 8 KJIaCcCEe OCYIIECTBIISIETCA 4EPE3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHbIX MOHATHH, TaK U MOHATHI, SBISIOIINXCS CHCTEMHBIMU
IUI OTZAEIBHBIX MPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOmue ecTecTBEHHO--HAYYHbIE MOHSTHUS: Hay4HbIH (DaKkT, TUmoTe3a, TEOpUs, 3aKOH, aHaJu3,
CHHTE3, Kiaccu(uKalus, NepUOJUYHOCTh, HAOJIIOJEHUE, SKCIIEPHUMEHT, MOIEIHUpPOBaHMUE, M3MEPEHUeE,
MO/JI€TIb, SIBIICHUE.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PaINOaKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUI 3apsl, BELIECTBO, TEIO0, O00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
¢u3nvecKkre BEIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUIaHETHI, 3BE31b1, CONHIIE.

buonorust: potocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MHOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuust



Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumuueckux snemeHTtoB [[. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MECHEHHH CBOMCTB XMMHMYECKHX DJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kaius, KajblUsl M UX COCIAWHEHUH B COOTBETCTBUU C TIIOJOKEHUEM DJIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbI XMMHUYECKON CBA3M. THUNBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIUNINYECKOU PEIIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHUX BEIIeCTB. XMMHUYECKHUE CBOWMCTBA BEIICCTB,
OTHOCSIIIMXCS K  Pa3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHMM, TE€HETHYecKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccupukanus XuUMHYECKMX peaklUid M0 pasjIMYHbIM NpU3HAKaM (II0 YHUCIy M COCTaBy
YUYaCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (EKTy, MO0 HM3MEHEHHIO CTEIEHEH OKHCIICHUS
XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTMMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- M SHIOTEpPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocT Xumuueckol peakuuu. I[loHsTe 00 o0OpaTMMbIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsTHEe O rOMOreHHBIX W TeTeporeHHbIX peakuusx. Ilonsrue o kartanuse.
[lonsiTie 0 XuMUYecKOM paBHOBecUHU. DaKTOPBI, BIUAMOIINE HAa CKOPOCTh XMMHUYECKOW peakUuU U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  JJCKTPOHHbIM  OajJaHC  OKMUCIMTENbHO-
BOCCTAaHOBUTENIbHON peakunu. CocTaBiaeHNE YPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX pEaKLUil C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLUALUU. DIEKTPOIUTHI U HEBJEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M AMccOLMaly BEIIECTB ¢ Pa3jIMYHbIMM BUAAMHM XUMUYECKOW CBs3u. CTeneHb AUCCOLUALUU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiun wnoHHOro oOMeHa. YcCIOBHS HNpPOTEKaHMs pEakUWid HMOHHOIO OOMEHa, IOJHbIE H
COKpalI€HHbIE HOHHbIE YypaBHEHMs peakuuil. CBolicTBa KHUCJIOT, OCHOBaHMM M coJied B CBeETe
NpEeJCTaBIeHUNH 00 3IIEKTPONIMTHYECKON aucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEUIETOK HEOPraHUYECKUX BELIECTB — METAJIOB U
HeMeTaloB (rpaduTa U anMasa), CJIOXKHBIX BELIECTB (XJIOpHAa HAaTpHs), UCCIEIOBaHHE 3aBHUCUMOCTH
CKOPOCTM  XUMHYECKOW pEakIuu OT BO3ACWCTBUS  pa3iMuHbIX  (AKTOpOB, HCCIEAOBAHUE
AJIEKTPONPOBOJIHOCTH PAacTBOPOB BEUIECTB, IpoOIecca JUCCOLMALUU KHCIOT, ILIEJOYEed M COJed
(BO3MOYKHO HCIIOJIb30BaHME BMJIEO MATEPHAIIOB), MPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOLINX MPU3HAKU
NpOTeKaHMUs peakluil MOHHOro obMeHa (oOpa3oBaHHME OCa/Ka, BbAEICHHME rasza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHne, peakiuu
pa3joXKEeHUs, COCIMHEHUsS), DPACIIO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOULIbIO KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PEelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1au.

HemeTtayibl 1 MX coeJHHEHUSA

OOmasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucnenus. CTpoeHrne U (pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — I'aJOT€HOB. XUMHUYECKHUE CBOHCTBA
Ha IpUMepe XJopa (B3auMoIeCTBUE C METaJUIaMH, HEMeTallJlaMy, 1iero4amu). XiaopoBoaopo. ConsHas
KHMCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JlelicTBue XJiopa M XJIOPOBOAOpOJAa Ha
OpraHu3M uesoBeka. BaxkHelne XJI0puabl U UX HaXOXKJIEHHE B IPUPOJE.

OOmiast xapakrepucTtika 31eMeHToB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CrtpoeHue M (U3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa M CEpHI.
AnnotpornHele  MOAM(UKALMKM KHUCIOpoJa M cepbl. XHMMHUYecKHe cBoicTBa cepbl. CepoBoAOpos,
CTpoeHHe, (u3MYecKhe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak MpPEJICTaBUTENN KHUCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3NYECKHE W XUMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMUYECKHE pPEakluy, JIeXKallde B OCHOBE IMPOMBIIUIEHHOIO crocoda
MOJIy4eHUs] CEpHOU KHUCIOTHI. [IpumeHenue cepHoit kucinoThl. ConM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cynbhar-uoH. Haxoxxmenue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpY>KaloIlel cpeibl COCIMHEHUSMH Cepbl (KUCIOTHBIE IOXIW, 3arpsi3HEHHE BO3/AyXa M BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmias xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTENIEHU OKHUCICHMs. A30T, paclpoCTpaHEHHE B NPUPOJAE, (U3NUYECKUE U XUMHUYECKHE CBOWCTBA.



KpyroBopor azora B mpupoae. AMMHaK, ero (usuueckue M XMMHUYECKHE CBOICTBA, IMOJyuyeHHUE U
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKUE U XMMHUYECKHEe CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHBI aMMOHUsS. A30THasl KUCJIOTa, €€ TMoJlydeHue, PU3NYECKUe M XUMUYECKHUE CBONCTBA
(obmue kak mpeAcTaBUTENS Kjacca KHCIOT U cnenuduueckue). lcnonab3oBaHue HUTPATOB U colieit
aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YHOOpeHUH. XMMHYECKOe 3arpsi3HEHHE OKPYXKAroIeH cpelibl
COCMHEHUSIMHU a30Ta (KUCIIOTHBIC MOXIHM, 3arps3HEHHE BO3AyXa, MOuYBbl U BoaoémoB). Docdop,
aioTpornHbie Mogudukanuu docdopa, pusmdeckne u xumudeckue coiictBa. Oxcun ¢ocdopa (V) u
dbochopHas kucinora, Guandeckue U XMMHYECKHUE CBOICTBa, mosydeHue. VMcnonbs3zoBanue ¢ocdaros B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCICHHs. YTIIEPOJ, aJUIOTPOIHbIE MOAU(HKALINHN, PACIPOCTPAHEHHUE B IPUPOAE, (PU3HUECKUe
U XuUMHYeckue cBoiictBa. Ancopobuus. Kpyrosopor yriepona B mpupone. OKcuisl yriepoja, HUX
¢u3nyeckue U XMMUYECKHE CBOMCTBA, JCUCTBUE Ha JKUBBIC OPraHU3MBI, MOJYYCHHE M IPUMEHEHHE.
DKoJlorHYecKkue MmpoOJeMbl, CBsA3aHHbIE C OKcHUaoM yriepoaa (1V), runmoresa rio0aabHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3 (deKkT. YToNbHas KUCIO0Ta U €€ COH, NX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
noyiyueHue u npumeHenue. KauectBeHHas peakuus Ha KapOoHaT-uoHbL Mcmonb3oBanue kapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETCKOM XO3SIHCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIUWHEHUSX yriepoaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TTIMLIEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOUHUKH YIIIEBOIOPOIOB
(yronb, mnpupoAHbld Tra3, HE(PTHb), MPOAYKTHl HUX TMepepaboTku (OeH3WH), UX poib B OBITY U
NPOMBIIIICHHOCTH. [oHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, O€NKax, yrieBoJax — M HX
pOJU B )KM3HM ueloBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COSIUHEHUN.

Kpemuuii, ero ¢gusnyeckue U XMMHUYECKUE CBOMCTBA, IOJIyueHUE U IpuMeHeHue. CoequHeHUs
kpemHHs B mpupoje. OOmmue mnpencraBieHuss o0 oxcuae kpemuus (V) um KpeMHHEBOW KHCIIOTE.
Cunukatel, UX UCIHOJIb30BaHUE B OBITY, B MPOMBINIIEHHOCTH. BajkHelIMe CTpOUTENbHbIE MAaTEPUATIb:
KepaMHKa, CTEKJIO, LEeMeHT, OeToH, xkene300eToH. [IpoGiembl 0e30MacHOro  MCMHOIb30BAaHUS
CTPOMTENbHBIX MaTepUaIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lloB HEOPraHWYECKUX BEIEeCTB, CBOWCTB COJITHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX peaklMii Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB HX TMPOTEKAHUS, OMBITHI,
oTpaxawlue (uU3NUeckue M XUMHUYECKHE CBOWCTBAa TaJIOTEHOB W HUX COEAUHEHMH (BO3MOXKHO
UCMOJb30BaHUE  BHUAEOMATEPUAIOB), O3HAKOMJIEHHME ¢ o0pa3namMM XJOpPUIOB  (TaJOreHH[OB),
O3HaKOMIJIEHHE ¢ o0Opa3lamMH cepbl U €€ COeAMHEHHUSIMHU (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB),
HaOIo/IeHne mpoliecca OOYIIIMBaHMS caxapa IMOJ JEHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
M3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, TPOBEJCHNE KaUECTBEHHON peaKuy Ha
cynbdaT-uoH M HaONIO/IeHHWE TpU3HAKa €€ MPOTeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOWCTBAMU
azota, ¢pocdopa U UX CoeqUHEHUHN (BO3MOKHO HCIIOIH30BAaHUE BHICOMATEPHAIOB), 0Opa3llaMy a30THBIX
u ¢dochopHbIX ynoOpeHuil, monyueHue, coOMpaHUe, paclo3HaBaHME W H3Y4YEHUE CBOWCTB aMMMaKa,
MIPOBEJICHNE KAueCTBEHHBIX peaklWid Ha HMOH aMMOHMS U ¢ocdaT-HOH U U3yUyeHUE IMPU3HAKOB HX
NPOTeKaHMs, B3aUMOACUCTBUE KOHIIGHTPUPOBAHHOW a30THOM KHCIOTBI C Meaplo  (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHANIOB), W3yYEHHE MOJENIel KpUCTAINIMYECKUX pelEToK anmasa, rpadura,
¢bynnepeHa, 03HAKOMIICHHE C MPOIIECCOM aACcOPOLUU pAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHHE M U3y4YE€HUE CBOMCTB YTJIEKHUCIOrO
rasa, MpOBEJCHHE KAaYeCTBEHHBIX peaklMii Ha KapOOHAT M CUJIMKAT-WOHBI M H3yYeHUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CHJIMKATHOM  TNPOMBIIUIEHHOCTH,  pElIeHHe
AKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHele HeMeTalljIbl U X COeTMHEHUS.

Metanabl M UX COeIMHEHUS

OO0mas XapakTepUCTUKa XUMHUYECKUX DJIIEMEHTOB — META/NIOB Ha OCHOBAaHHWHM WX TOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux 3nnemeHToB [[. M. MenneneeBa u crpoeHust atomoB. CtpoeHue
MeTaJlJIoB. Merajuinyeckasi CBA3b M METAJUIMUECKas KPUCTAUINYECKas PEIETKA. DIEKTPOXUMHUYECKHUN
psAn HampsDkeHud MetauioB. Du3nyeckue W XMMHYECKHE CBOWCTBA MeTawioB. OOmme CcrocoObl
MOJTy4eHUs: MeTaioB. [IoHATHE O KOPPO3UM METaUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU.
CrmunaBsl (CTallb, YyTYH, TIOPATIOMUHUHN, OpOH3a) ¥ KX PUMEHEHHE B OBITY U TPOMBITTUICHHOCTH.

[Ileounsle MeTaIbl: MOJIOKEHUE B llepuogudeckoil cucreMe XMMHMUYECKUX 3ieMeHToB J[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHHe B mpupoje. dusndeckne u XMMHUUECKHE CBOMCTBA (Ha



npuMepe Hatpus U Kanus). OKCUJIBI U TUIPOKCUIBI HATpUs U Kanus. [I[puMeHeHne menouyHbIX METaioB
U UX COCIUHEHUN.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHuid W KalbLUi: TookeHue B llepuomnueckor cucreme
xumuyeckux 3nemeHToB JI. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0X/1eHHE B npupoe. Pusnueckue
U XUMHYECKHE CBOWCTBA MarHusi M Kajblivs. BakHelilve coequHEHUs] KabLUs (OKCHUI, TUAPOKCHI,
comu). JKEcTKOoCTh BOJIbI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMmunuil: nosnoxenue B llepuoauyeckon cucreme xumudeckux 3ineMeHToB 1. M. Menneneesa,
CTPOEGHHE aTOMa, HaxoXAeHue B mpupoje. Pusnyeckue M XUMUYECKHE CBOMCTBA ATFOMHUHUSL.
AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCUAA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepumonnueckoir cucreme xumudeckux sineMeHtoB . M. Menneneesa,
CTpPOEHHE aToMma, HaxoxkJeHue B mnpupoje. dusnueckue M XUMHUECKHE CBOMCTBa jxene3a. OKcuibl,
ruapokcuabl U coiu xkenesa (1) u xxenesa (111), ux cocra, cBoWCTBA U MOTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3namMy METa/lIOB M CIUIABOB, UX (PU3WYECKUMH CBONCTBaMH, H3Yy4€HUE
pe3yJabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJIB30BAHME BHUICOMATEPUANOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHAA KaJbLIUS M HATPUS C BOAOH (BO3MOXKHO HCIOJb30BAHUE BUICOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpEHUs Keje3a B KHUCIopone (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi HA MOHBI: MarHusi,
KaJIbIIMS, allOMUHMS, 1TMHKa, xene3a (1) u xxenesa (1), menu (I1), HaGaroneHe U ONMCaHKE TTPOLIECCOB
OKpalllMBaHUsl IJIaMEHM HWOHAMM HATpus, Kalusig ¢  Kajdblusd (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB IMAPOKCUIA ATIOMUHUS M TUAPOKCUAA LIUHKA,
pelIeHre SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasulbl U UX COCUHEHUSD.

XuMus M OKpy:KamoLas cpeaa

BemectBa u mMarepuansl B HOBCEIHEBHOM JKU3HU YelloBeKa. bezonacHoe MCHob30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas momMoIis nNpyu XMMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYEeCKOe 3arpsi3HeHHWE OKpYXKawlled cpenbl (mpeAenbHas JOMYyCTHMAas KOHIIEHTpAIus
Benlects, nanee — [1/IK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MPOoOIIeM.

Xumuueckuii Ixcnepumenm:

u3yueHne o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MATEPHUAIbI).

Meoscnpeomemnwie ceasu

Peanuzanus MEXNpEeAMETHBIX CBA3ECH NMPU MU3YUYEHUU XMMHH B 9 KJIACCE OCYLIECTBIISIETCA YEPE3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
IUIS OTZAEIBbHBIX NPEAMETOB ECTECTBEHHO--HAYUYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUsl, aHAJIU3, CHHTE3,
KJaccuukanus, NepuoAUYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, U3MEPEHHUE, MO/EIb,
sIBJIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MaTEepUaJIbL.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIN, U30TOIBI, PaJAHOAKTUBHOCTbD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, NPOBOJAHUKH, IMOJYIPOBOJHUKH, AUDICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BEM, arperaTHOe COCTOSHHE BELIeCTBA, Tra3, pacTBOpP, pPacTBOPUMOCTS,
KpUCTAJNINYECKasi pemi€rka, CIUlaBbl, (U3MYECKHWE BEIMYMHBI, €IUHHUIBI H3MEPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuHTes, npixaHue, Ouocdepa, sKocucTeMa, MHHEpalbHbIE yI0OpeHMUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HBIE HCKOMAaeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3y/IbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O 00LIEro 00pa30BaHMsl JOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHHM B €JUHCTBE YUYEOHOH W BOCHHTATEIILHOW JAEATEIHHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIECTBE MPaBUJIaMU M HOPMaMH TOBEICHUS M CITIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0yJarOIUXCA.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIbITA ACATEILHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPMUECKOMY U Hay4dHOMY
HacJle/INI0, TOHUMaHMsl 3HaYeHUsI XMMUYECKON HAyKU B JKM3HHM COBPEMEHHOTO OOILIECTBa, CLIOCOOHOCTH
BJAJETh JIOCTOBEpHOW WH(OpMaNUell O TepeloBhIX JOCTHKECHUSAX W OTKPBITUSX MHPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPa U OOILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAJIBHBIX HOPMAaxX M IPAaBWJIAX MEKIUYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOH W JPYTUX BUAAX JESATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOW J1EATEIbHOCTH
IpHU BBHIOJHEHWM Y4YEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX OSKCIIEPHMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILIM B IpOLECCE 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIIGHHMBATh CBOE IOBEJCHHWE W IMOCTYNKH CBOMX TOBAapHUINEH C
IIO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIEACTBUN TOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKLHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIIAIOLIME OCHOBY JUIS IOHMMAaHUS CYIIHOCTH HAYyYHOU
KapTUHbl MHpa, NPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOIBI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOAHON CPENO, O POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HAaHUI MO XUMHH, HEOOXOANMBIE
Ui OOBSICHEHHsS HaOI0aeMbIX TIIPOLIECCOB W SIBJICHUH, IO3HABaTENbHOM, HMH()OPMALIMOHHOW H
YUTATENIbCKOM KYJIbTYphbl, B TOM YHCJE HaBBIKOB CaMOCTOSATENBbHOM padoThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMHU MHPOPMAIIMOHHBIX TEXHOJIOTUM;

UHTepeC K OOY4YeHHI0O M IMO3HAHUIO, JH0OO03HATENBbHOCTh, T'OTOBHOCTb M CHOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHONM U MCCIIENOBATEILCKON JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0pOBbIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCIEICTBUN M HENpUATHE BPEIHBIX MPUBbIUEK (YMOTpeOseHus
aJIKOT0JIsl, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOJIOACHUS MTPaBUII OE30MAaCHOCTH IPU 0OpaleHHH
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOTO BOCIUTAHUS

MHTEpPEC K MPaKTHUYECKOMY M3YyUEHHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBaXeHUE K TPYAY U
pe3ysibTaTaM TPYIOBOM JEATENBHOCTH, B TOM UYHMCIIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHWUM I10
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJIBHOM TPAaeKTOPHUHM MPOJOKEHHUs 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCclemHol Mnpo(ecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) IK0JIOTHYECKOT0 BOCTIHTAHNA:

HKOJIOTHYECKHU I1eJIecO00pa3Hoe OTHOILICHHE K MPHUPOJE KaK MCTOUYHUKY JKU3HM Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHUSA, MOHMMAHUE IIEHHOCTU 3/0pOBOr0 M 0€30macHOro o0pa3a >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
COOJIIO/ICHHsI TpaBUJI O€30IIaCHOTO MOBEACHMsI IpU paboTe C BEIIEeCTBAMM, a TAKXKE B CHUTYaILMsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOTy4YaeMble TP U3YYCHUU XHMHH, I PEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOM, JJIS MOBBIIICHHUS YPOBHSI SKOJIOTMYECKOW KYIbTYPHI,
OCO3HaHUs TJIOOATFHOTO XapakTepa HSKOJIOTHYECKUX MNPOoOJieM W TMyTed HX PEeUIeHHS IOCPEICTBOM
METOJIOB XHMMHH, 3KOJOTHYECKOIO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCA UM B I103HABATEIIHHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMETHBIX pE3YJIbTAaTOB BBIACISAIOT 3HAYMMbIE JUIS  (OPMUPOBAHUS
MHUPOBO33pEHHUs O0IIeHAyYHbIEC MOHATHUS (3aKOH, TEOpHsl, IPUHIINI, TUI0Te3a, (HaKT, cucTema, mpoliecc,
HKCHEPUMEHT U JIPYroe.), KOTOpPbIE HCIIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX INpenMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUU M3 3TUX MpeIMeToB (pOpMHpPOBATH MPEACTABICHUE O LEIOCTHOW HAYyYHOU
KapTUHE MHpa, H YHUBEpCaJIbHbIC Yy4UeOHBIC JCHCTBHs (ITO3HABATEIBHBIE, KOMMYHHKATUBHBIC,
pErylATUBHBIE), KOTOpble o0ecneunBaroT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIbLHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO Y4EOHOM 1eATENbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHSI UCMOJIb30BaTh MPHUEMBI JOTMYECKOTO MBIIUICHUS MPU OCBOGHUU 3HAHWIA: PaCKpBIBATH
CMBICII XMMHUYECKUX MOHATHH (BBIACNATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATh B3aHMMOCBS3b C
IPYTUMU TOHSATHSMH), HCIOJIb30BaTh MOHATUS MAJisi OOBSCHEHUS OTHCNbHBIX (DAaKTOB U SIBJICHHIA,
BBEIOMpATh OCHOBAHUS M KPUTECPUU JIJISI KIACCH(PUKAIUN XUMHYECKUX BEIIECTB U XMMHUYCCKUX PEaAKIIHIA,
yCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBS3M MEXAY OOBEKTaMH HW3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxienust (MHIYKTUBHbBIC, JCAYKTUBHBIC, 10 aHAJIOTUH), Ie7IaTh BEIBOJBI U 3aKITIOYCHUS;

YMEHHE TPHUMEHATh B TMPOLECCe I[MO3HAHUSA TOHATUA (MPEIMETHBIE M MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOJIB3yEeMbIE B XUMUHU, TPEOOPA30BBIBATH IIUPOKO MPUMEHSIEMbIC
B XMMHH MOJEINbHBIE MMPEICTAaBICHHS — XUMHUECKU 3HaK (CHMBOJI 3JIEMEHTA), XUMu4eckas Gopmysna u
YpaBHEHHE XUMHUYECKOW PEAKIMH — NPU PELIICHHH Y4eOHO-TI03HABATEIbHBIX 3a/a4, ¢ Y4ETOM ITHX
MOJEJIbHBIX TPEJCTaBICHUN BBISBIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH H3y4aeMbIX
00BEKTOB — XHUMHUYECKHX BEIIECTB M XHMHYECKUX pEaKIHil, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSI3H U MPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHUE HUCIOJIb30BaTh MOCTABICEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKKE B
KaueCcTBE OCHOBBI Il (OPMUpOBAHUSI THUIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

pUOOpETEHUE OMbITa MO I[UJIAHUPOBAHUIO, OPraHU3allid M TPOBEIECHUI0 YUYEHHYECKUX
SKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOJOM IMpOIlecca, CaMOCTOSITENIbHO MPOrHO3MPOBATh €ro
pe3ynbratr, (¢GopMynupoBaTh O0OOIIEHHMS M BBIBOABI 10 pe3yjabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIETOBAHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmueii:

yYMEHHE BBIOUPATh, AHATTU3UPOBATH U UHTEPIIPETUPOBATh HH(OOPMAILIUIO PA3IUYHBIX BUJIOB U POpM
MIpe/ICTaBJICHMS], TTOJy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAYyYHO-TIOMYJISipHAsl JUTepaTypa XUMHUYECKOTO
COJIEpKaHusl, CIPaBOYHbBIE TTocoOUst, pecypchl VHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPHUMEHITh Pa3NUYHbIE METOABl W 3alpoChl MPU TMOUCKE W 0TOOpe WHPOpMAIUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHWS YYEOHBIX M TIO3HABATEIbHBIX 3a/1ad
ompeAenéHHOro TUMA, MNpPUOOpPEeTeHHe OmblTa B OO0JIACTH  HCMONB30BaHUS  HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJAJCHUE KYyJbTYpPOW AaKTHBHOTO WCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMATIBHYIO (OpMY Tpe/CTaBiIeHHUs] UHPOPMAIIUU U
WUTFOCTPUPOBATh peIlaeMble 3aJadd HECIOXKHBIMA CXEeMaMH, JuarpaMMaMH, JpyruMu (opmamu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE HUCII0NIb30BaTh U aHAJIM3UPOBATH B Ipoliecce y4eOHON U MCCIIe0BATEIbCKOM 1eATeIbHOCTH
nH(OPMALIUIO O BIUSHUU MPOMBINIICHHOCTH, CEIHCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karole MpUpOTHON CpPEebI.

KoMMyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0/€ AWayiiora W (Miu) TUCKYCCHM) MO CYIIECTBY OOCYKIaeMOu
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHLHO BBHITIOTHEHHSI MPETIOKEHHOM 3a/1a4u;



YMEHHUSI MPEACTABIATh IOJYYEHHBIE PE3YJIbTaThl IMO3HABATEIbHOM JEATEIBHOCTH B YCTHBIX H
MMACbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALNI0 PEe3yIbTaTOB BBINOJHEHHUS XMMHYECKOTO HKCIIEPUMEHTA
(;mabopaTopHOro ombITa, Ja0OpaTOpPHOM pPabOTHI MO MCCIENIOBAHMIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOH IIO3HABATEIBbHOW H
HCCIIEIOBATENLCKON ACSITEbHOCTH TMPH PELICHUH BO3HHUKAIOLIMX IMPOOJIeM Ha OCHOBE yd€ra OOILIuX
MHTEPECOB U COIIACOBAaHMA TMO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD,
KOOPJMHALINSL COBMECTHBIX JEHCTBUI, ONpENECICHUE KPUTEPUEB IO OLEHKE KAauyeCTBA BBIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHHMBepcaJbHbIe y4eOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPENENSATh LENH JESITENbHOCTH, IUIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AESTENBbHOCTb, BBHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI PelICHHs YUYEOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIIBHO COCTABIATh WU
KOPPEKTUPOBATh MPEIJIOKEHHBIN aITOPUTM ACHCTBUI MPU BBINOJIHEHUH 33alaHUM C yYETOM IOIYUYEHUS
HOBBIX 3HaHUH 00 wH3ydyaeMblX OOBEKTaX — BELIECTBAX W PEAKLMSX, OLIEHUBATh COOTBETCTBHE
MOJIyYEHHOI0 pe3yibTaTa 3asBICHHOM LEIU, YMEHUE HCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
IpeiaraéMble B yCJIIOBUM 3aJJaHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yJabTaTOB [0 OCBOECHUIO 0053aTEIbHOIO COIEPIKAHUS, YCTAHOBIEHHOTO
naHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIOT: OCBOCHHBIE 00yUYaIONIMMUCS Hay4HbIe 3HAHHUS,
YMEHMSI ¥ CIOCOObI IeUCTBUM, cieiupruuecKue Ui IpeAMETHON o0nacTu «XUMHUs», BUABL AESITEIbHOCTH
M0 TOJYYSHHIO HOBOT'O 3HAHUS, €0 HWHTEPIpETAINH, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IHMUHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TMOHSTHI: aTOM, MOJEKYla, XUMHYECKHUI
3JIEMEHT, POCTOE BELIECTBO, CI0XKHOE BELIECTBO, CMECh (OJHOPOIHASI U HEOJHOPOAHAs), BaJ€HTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJIMYECTBO BEIIEeCTBA, MOJIb, MOJISIpHas Mmacca,
MaccoBasi J10Ji1 XMMUYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJISIpHBIA 00bEM, OKCU, KUCIOTa, OCHOBAHHUE,
COJIb, ANEKTPOOTPULIATEILHOCTD, CTETIEHb OKHMCIEHUS, XUMHUECKas peaklMsl, KJacCU(PUKaUsi peaklui:
peaKkIMM COEJUHEHUS, peaKklUM pa3JIoKEHUs, PEeaKIMHU 3aMelleHUus, peakuuu oOMeHa, 3K30- HU
SHJOTEPMUUYECKHE PEAKIIMU, TEIIOBOM 3P EKT peakuuu, siAPO aToma, JJIEKTPOHHBIH CJIOW aToma,
aTOMHasi opOuTalb, paglyc aToMa, XMUMHUYECKas CBs3b, MOJSIPHAs W HEMOJsApHas KOBaJCHTHAas CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, pacTBOpP, MaccoBas J10Jid BellecTBa (MPOIEHTHAs KOHLIEHTPAllKs) B
pacTBope;

o WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKMX MOHSATHM M HPUMEHSATH 3TH
MOHSTHSI TIPU OMMCAHUU BEIIECTB U X MPEBPAICHHUI;

o UCIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUST (JOPMYII BEILIECTB U YpaBHEHUI
XUMUYECKUX PEAKIUH;

o ONpeENATh BaJCHTHOCTb AaTOMOB DJJEMEHTOB B OHHApHBIX COEIUHEHHSX, CTEMeHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, IPUHAJICKHOCTh BELIECTB K OMpPEIeNEHHOMY KiIaccy
coequHEeHN 1o ¢opMynaM, BUJ XHMHUYECKOM CBSI3U (KOBAJIEHTHAs M HMOHHAs) B HEOPraHMYECKHX
COEIMHEHUSX;

. packpsiBaTh cMbica [lepuoamdeckoro 3akona JI. M. MenaeneeBa: JE€MOHCTPUPOBATH
MOHMMAaHUE TEePUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKHMX D3JEMEHTOB OT HX IOJIOXKEHUS B
Ileprognueckoil cucrteMe, 3aKOHOB COXPAaHEHHUS MaccChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOraapo;

. ONHUCBHIBATh W  XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoil  cucTeMbl
XUMHYECKUX DJJIEMEHTOB: pa3inuaTh IMOHATHS «IJIaBHas mnoAarpymnma (A-rpymma)y u «moOodHas
noarpynma (b-rpynmna)», Manble U OOJBIITHE TTEPUOIBI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmune «llepuonuyeckass cuctema xumudeckux osiemeHtoB JI. WM. MenaeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sijapa, oblee 4Yucio
AJIEKTPOHOB U paclpeAesIEHUE UX 10 AIEKTPOHHBIM CJIOSIM);



° KHaCCI/Iq)I/II_[I/IPOBaTB XUMHUYCCKHUEC JBJIICMCHTBI, HCOPTraHUYCCKUC BCHICCTBA, XUMHYCCKUC
peakiuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DEeKTy);

. XapakTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIACCOB, IIOATBEP)KJAas OIMCAHHUE IIpUMEpPaMU MOJIEKYJSIPHBIX YPaBHEHHMM COOTBETCTBYIOLIUX
XUMHAYECKHX PEaKITHii;

L4 IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHUMOCTH OT HX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX,
° BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYIO MU MOJIAPHYIO MACChl BEIICCTB, MaCCOBYIO

JOJII0 XMMHMYECKOTO d3JIeMEHTa Mo (opMmylsie COCTUHEHHS, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKInu;

. MPUMEHATh OCHOBHBIE OIIEpAllUM MBICIUTEIBHON JEATEIIbBHOCTU — AaHAJW3 W CHUHTE3,
CpaBHEHHE, 0000IleHHe, CUCTeMaTHU3alNI0, KIACCHU(UKALMIO, BBIABICHUE MPUYUHHO--CIEICTBEHHBIX
CBS3€M — I M3Y4YEHHUsS] CBOMCTB BEIECTB U XUMHYECKHMX PEAKILUIl, €CTECTBEHHO-HAYYHBIE METO/bI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. clleoBaTh  IpaBUJaM  IIOJIb30BAHMUS  XHMMHUYECKOW TMOCYyJoM U J1abOpaTOPHBIM
000pyJIOBaHUEM, a TAKXKE MpaBHJIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSMH IO
BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYSHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoOpO/ia U KUCIOPOJIa), IPUTOTOBICHHUIO PACTBOPOB C ONpeAEIEHHON MaccoBOM A0J€il pacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTh U MPOBOAUTH XMMHYECKHE HKCIIEPUMEHTHl 110 PACIO3HABAHUIO PACTBOPOB
IEJI0YeH U KUCIIOT C TIOMOIIBI0 HHIUKATOPOB (JJaKMYC, (peHonranent, METUIOPaHK U APYTHe).

K xonmy oOyuenus B 9 kjaacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

. pacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKMX IOHATHUNA: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTUOH, AaHHOH, IPOCTOE€ BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peakius, XUMHUYECKas CBSA3b, TEIIOBOU
3¢ deKT peakuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJEKTPOITUTHYECKAS
JUCCOLMAIMs, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBbIE WU
HEOOpaTHUMbIE PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKLUH, OKHCIUTENb, BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJIEHHE, aJUNIOTPONHs, aMPOTEPHOCTh, XUMHUYECKasl CBA3b (KOBaJICHTHAsl, HOHHAs,
MeTaJuInYecKas), KPUCTAIIMUECKass pPenI€Tka, KOppo3HMs METaJlIOB, CIUIABbl, CKOPOCTh XHMHUYECKOMH
peakuuu, npeaenbHo qonyctumas konuentpanus [1/IK Bemectsa;

o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKMX IOHATHMM M TNPUMEHATH OTH
MIOHSATHS IIPH ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

o HCIO0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBICHUS (POPMYJ BELIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIIN;

o OTIpe/IEIIATh BaJICHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKHUX IJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELECTB K OMPEeIEHHOMY KJIacCy COelIMHEHU mo (Gopmynam,
BUJ XUMUYECKOH CBsI3U (KOBaJICHTHAs, MOHHAs!, METAIJIMUECKas) B HEOPraHMUECKUX COCTMHEHUSX, 3apsi]]
MOHA MO XMMHUYECKOH (opmyre, XxapakTep cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKHX COCAMHEHMH,
THUI KPUCTAJUITMYECKON PEIETKN KOHKPETHOTO BEILIECTBA;

. packpsiBaTh cMbIch [lepuoanueckoro 3akoHa [. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MMOHMMAaHHE: ONMKCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 popmy I[lepuoanueckoit cucTreMbl XUMHYECKHX
SJIEMEHTOB: pa3iuyaTh MOHATHA «rJaBHas noarpymnmna (A-rpynma)» u «mobounas mnoxrpymmna (b-
rpymna)», Majible U OOJIbIINE MEPHO/Ibl, COOTHOCUTh 0003HAYEHHSI, KOTOPbIE UMEIOTCSI B TIEPUOINYECKOM
TabUIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]
anpa, oOliee YUCIIO 3JEKTPOHOB M paclpelelieHne MX MO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIMe
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB 3JIEMEHTOB M HX COECIMHEHHWH B Npeaenax MalbIX MNEPUOIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUSI KX aTOMOB;

o KJIacCU(UIUPOBATh XUMHUECKUE HIIEMEHTBHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (MO YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEUIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATh) OOIIUE U CIIEHU(PHUECKUE XMMUYECKHE CBOWCTBA MPOCTHIX
U CIOXHBIX BEIIECTB, MOATBEP)KJIAas OMNMCAHME IPUMEPAMU MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;



. COCTAaBJIATh YPAaBHEHUS DJIEKTPOJUTHUYECKOM IHCCOLMAUMU KHUCIIOT, LIEJIO0YEH U COJIEH,
MIOJIHBIE ¥ COKpPANIEHHBIE YPAaBHEHUS PEaKI[uii MOHHOTO 0OMEHa, ypaBHEHUs PEaKIuii, TOITBEPIKIAIOIIIX
CYILIECTBOBAHUE M'€HETUYECKON CBSI3U MEXIY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

. pacKphIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

. MPOrHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOYKHOCTHU
MPOTEKaHUs XUMUYECKHUX MPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCHUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOJII0 XMMHMYECKOTO d3JIeMEHTa Mo (opMmylsie COCTUHEHHS, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKInu;

. coOnrofaTh  MpaBWiia  MOJB30BaHUS  XUMHUYECKOM MOCYIoi U J1abOpaTOPHBIM
o0opy/noBaHUEM, a TaKKe MpaBuja OOpalleHHs C BEUIECTBAMHU B COOTBETCTBUM C WHCTPYKUHUSMHU IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB TI0 MOJIYICHHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

. MPOBOJUTh PEAKIMU, IMOATBEP/KIAIOIIME KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAMI-, KapOoHAT-, docdar-, CHIUKAT-, CylIbdar-,
TUAPOKCH/I-MOHBI, KAaTHOHbl AMMOHMS M HMOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLUIME B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. MPUMEHATh OCHOBHBIE OIEpallMy MBbICIUTEIBHOU JESITEIIbBHOCTH — AaHallu3 W CHUHTE3,
CpaBHEHUE, 0000IIeHIE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3CH — I U3YUCHUS
CBOMCTB BEIIECTB U XMMHUUYECKHX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUA — HAOIIOJCHHE,
U3MEepeHue, MOICTUPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Kosau4vecTBOo 4acoB
Ne i/m = HammeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI JaekTpoHHbIe (HU(pPOBHIE)
Bcecero  Kontpoabnbie  IIpakTuyeckue
o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
' NPAKTHYECKOH JIESITEIbHOCTH YeIOBeKa https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
1.2 BemecTBa n XuMHUECKHE PEAKITUN 15 1 hitps://m.edsoo.ru/7f41837¢
Wroro mo paszneny 20
Pa3znen 2. BaxHeiilue mpeacTaBUTe I HEOPraHUYECKUX BellleCTB
bubmuorexa [JOK
2.1 Boznyx. Kucnopona. [Tonsarue 06 okcumax 6 1 hitps://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bomopon. [TonsiTHE 0 KMCIIOTaX M COAX 9 1 1 https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 5 1 1 hitps://m.edso0.ru/7f41837¢
N bubmuorexa [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSIUHEHUMN 12 1 1 https://m.eds00.ru/7f41837¢

Hroro mo pazneny 32

Paspnean 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MenaeseeBa. Ctpoenne atoMmoB. XuMHYeCKast
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIUH

31 xammteccx orewenos 1L 1. Mentencens, Crpoesie 7 ubmiorera LIOK
ATOMa https://m.edsoo.ru/7f41837c
39 Xumudeckasi cBs3b. OKHCIUTEIBHO- 9 1 bubnuotexa [JOK
BOCCTaHOBHUTENBHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bubnmoreka [JOK
Hroro o pasexy 16 https://m.edsi.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Jl;{;zn HaunmeHnoBaHue pa3je/ioB 4 TeM IPOrpaMMBbI Beero  Komrpombmbie Tpaxrieckite f:g:,g)fo(;l;ab;;)mﬂ”e
padoThI padoThI pecype
Pa3zneu 1. BenrecTBO 1 XUMHYeCKHE PeaKIUU
11 [ToBTOpEHME 1 yriyOJieHHe 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 5 1 bubmuorexa [JOK
KJacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUit 5 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs AUCCONMALNSA. XUMUYECKUE PEaKIIUU B 9 1 1 bubmmoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Utoro no pazneny 19
Pa3nes 2. HemeTasibl M X COeIMHEHHS
21 OO01as xapakTepuCcTUKa XUMUYECKUX 1eMeHTOB VI A-Tpymnmsbl. 4 1 Bbu6moreka [JOK
[asoreHsl https://m.edsoo.ru/7f41a636
29 OO61mas xapakTepuCcTHKa XUMUYECKUX J1eMeHTOB VIA-rpynmbl. 7 1 bubnnorexa [JOK
Cepa u ¢€ coeTMHECHUS https://m.edsoo.ru/7f41a636
23 OO01as xapakTepUCTHKA XUMUYECKUX IEMEHTOB VA-TpYIIIIbI. 7 1 Bbu6mmoteka [JOK
A30T, pocdop U UX COeAMHEHHUS https://m.edsoo.ru/7f41a636
24 OO0m1as xapakTepucTUKa XUMHUECKUX 71eMeHTOB |V A-Tpynmsl. 8 1 5 bubmuoreka [IOK
Yriepon ¥ KpeMHUI U UX COSAMHEHUS https://m.edso0.ru/7f41a636
Hroro no paszneny 25
Pa3nes 3. MeTa/liibl U HX COeAMHEHUS
. bubmuoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.edsg).ru/7f41a636
3.2 Bakneinire MeTaIbl U UX COSIMHEHUS 16 1 2 Eggg?ﬁ;iiﬁ?rﬁ/? £413636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BemectBa u Marepuaisl B JKH3HU YEIIOBEKA 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 5 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoJunyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuyeckue wayenus o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
1 IIpenmer xumuun. Poiab XuMHUM B KU3HU YEIOBEKA. 1 bubnunorexa LIOK
Tena u BenecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOJIaX TIO3HAHUS B XUMHUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 naboparopmn  apeEst oGpamemen ¢ sGoparopu | 1 ) Bu6morexa LIOK
060Dy IOBAHHEM https://m.edsoo.ru/ff0d23dc
4 YucTeie BemecTBa 1 cMecH. CriocoObl pasieneHus 1 bubnuoreka [{OK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha 1 1 Bbu6mmoteka [IOK
IpHUMEPE OYMCTKH ITOBAPCHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nunorexa LIOK
6 ATOMBI 1 MOIIOKY eI . https://m.edscL)E).ru/ff0d2a6c
v XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmmnoreka HOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThic U cIOXHBIC BENIECTBA 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
o | recimoma v e, Koo | B LOK
S LeMOHTOR https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHasg aToMHasi Macca. OTHOCUTETbHAS 1 bubnuotexa [JOK
MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYIECKOTO DJIEMEHTA B COSINMHEHUHN 1 Bubmorexa OK
https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. Monsipaast Mmacca 1 ﬁ:tlg::?/(;nT.e;jZi?’Ilf/ffO 45230
14 Ddu3nvecKrue U XUMUYECKHE SIBICHUS. X UMHUYECKas 1 but6mmoreka [IOK

peaxius

https://m.edsoo.ru/ff0d37fa
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15 [Ipr3HaKku U yCclIOBUS TPOTEKAHUSA XUMHYECKUX 1 bubnuorexa [JOK
peaxiuii https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MACChI BEHIECTB. XUMUYECKUE 1 bubnmoreka [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenns xojmdyecTBa, MacChl BEIIECTBA I10 1 bu6nmoreka [IOK
YpPaBHEHUSIM XUMUUECKHX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XUuMIUYeCKUX peakiuii (COSTMHECHHSI, 1 bubnmoreka [JOK
pasIoKeHus, 3aMeIIeHNUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIA-IHIUKIIONEIUCT. 1 Bu6muoteka [JOK
O06001IeHrE U cCUCTEMATU3ALINS 3HAHUMN https://m.edsoo.ru/ff0d40c4
20 Koumponvnas paboma Nel no meme «Bewecmaa u 1 bubnnorexa [JOK
XUMUHECKUE PeaKyuLLy https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocrta Bo3ayxa. Kuciopon 1 bubmmoreka [JOK
— 3JIEMEHT U IpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
29 duznueckue 1 XUMUYECKHE CBOWCTBA KHCIOpPOIa 1 bubnnoreka [JOK
(peakiuu OKUCIeHHs, Topenue). [TousaTre 00 okcuaax https://m.edsoo.ru/ff0d4614
23 Crioco0sblI MOTy9eHUs KHCIIOpO/1a B JTA0OpaTOPUHU U 1 bubmmoreka [JOK
IPOMBIIIICHHOCTH. [IpUMEeHeHne KUCIopoaa https://m.edsoo.ru/ff0d497a
e |k e ok s e o | BuGorea 10K
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
o5 TonnuBo (He(Th, yroiab U MeTaH). 3arpsisHeHNE 1 bubmmnoreka HOK
BO3/1yXa, CIIOCOOBI €r0 MPEI0TBPALICHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktuyeckas padora Ne 3 o Teme «[lonyuenue u bubmuoteka [IOK
26 coOMpaHue KHCIOPOa, U3YUCHHUE €r0 CBOMCTBY 1 https://m.edsoo.ru/ff0d4ae2
27 Boopon — 351eMeHT U IpOCTOE BELIECTBO. 1 bubnmnoreka HOK
HaxosxeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
8 dusnueckue 1 XUMUIECKUE CBOMCTBA BOAOPOIA. 1 bubmuorexa [IOK
[IpumeHeHue BoJ0pOIa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [JOK
29 [TonsaTue o kucnOTaX M CONSIX 1 https://m.edsc]Jlo.ru/ff0d50d2
30  Ilpomesicymounas KOHmMpOabHASL paboma 1
31 Crioco6bI mostyueHust BOAOPOAa B 1ab0OpaTopuu 1 ﬁggg?lﬁé;jiiﬂﬁlﬁo d44ddo
32 [TpakTueckas padota Ne 4 o reme «llonyyenue u 1 bu6muoreka [JOK
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coOMpaHue BOAOPO/Ia, H3YYCHUE €TO0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

33 | Monsipablit 00BEM razoB. 3akoH ABOraapo ]f?tptlgg:l;l/?nTi;(IJl(JC.)rIlf/ffO 45426
34 Brrunciienus 00bEMa, KOJIMUECTBA BEILECTBA ra3a 10 bubnunorexa LIOK
€ro M3BECTHOMY KOJHYECTBY BEIIECTBA MK 00BEMY https://m.edsoo.ru/ff0d55a0
35 Brruucienns 005EMOB Ta30B 110 YPaBHCHUIO PEAKITUN bubmuorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUN T'a30B https://m.edsoo.ru/ff0d5708
36 Ou3nyecKue 1 XUMUYECKHE CBONCTBA BOJIBI bubmorexa LOK
https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX ﬁgggj;;:é;iiﬂﬁlﬁo 45962
S VIO — Bubmotera LIOK
B pacTsope https://m.edsoo.ru/ff0d5b40
o |Hremmeoran i e S0 el erancane B 10K
PACTEOPERHOTO BEMIECTRAY https://m.edsoo.ru/ff0d5eba
40 Koumponvnas paboma Ne2 no meme «Kucnopoo. bubnnorexa [JOK
Booopoo. Booa» https://m.edsoo.ru/ff0d6342
41 Oxkcupsl: cocTaB, kKiaccupuKaius, HOMEHKIaTypa BH6H_HOTeKa HOK
’ ’ https://m.edsoo.ru/ff0d664e
42 [TonyueHne n XMMUYECKHE CBOMCTBA KUCIOTHBIX, bubmmnoreka HOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
43 OcHoBaHHUsI: COCTaB, KiaccuduKalys, HOMEHKIATypa BH6H_HOTeKa HOK
’ ’ https://m.edsoo.ru/ff0d67ca
44 ITony4yenue u XMUMUYECKUE CBOMCTBA OCHOBAaHUM bubmorexa LHOK
https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocraB, kitaccudukais, HOMEHKIaTypa bubmorexa [IOK
’ ’ https://m.edsoo.ru/ffOdfee2
46 [TonydeHue u XUMHUYECKUE CBOWCTBA KUCITIOT bubmorexa HOK
https://m.edsoo.ru/ffOdfee2
47 Conu (cpennue): cocta, KiIaccupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00ad9474
48 [TonydeHue u XUMHUYECKUE CBOWCTBA COMNEH
49 [Ipaktuueckas padota Ne 6. Pemenne bubnuotexa [JOK
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OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME «OcHOBHEIE
KJIaCCbl HCOPTaHNUYCCKUX COCIUHECHUI

https://m.edsoo.ru/00ad9b7c

50 I'eneTndeckas cBsI3b MEXKy Kilaccamu Bu6mumoteka [JOK
HCOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
51 O0o01IeHre U cHCTeMaTU3alus 3HaHUH bubmorexa LIOK
https://m.edsoo.ru/00ad9cb?2
Koumponvnas paboma Ne3 no meme "OcrnosHule bubnmoreka [JOK
52 . .
KIACChl HEOP2AHUYECKUX COeOUuHeHull” https://m.edsoo.ru/00ad9ela
[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUIECKUX Bu6muoteka [JOK
53 )
951eMeHTOB. [ToHATHE O IPyIIax CXOAHBIX DIEMCHTOB https://m.edsoo.ru/00ad9ffa
54 Ilepuonuueckuii 3akoH u [lepronnueckas cucrteMa bu6nmorexa LIOK
xuMH4eckux 3nemenToB JI. . Menzaencea https://m.edsoo.ru/00ada52c
55 [Tepuompl, TPyYIIIbI, MOATPYIIIBI bubsmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
bubnuoreka [{OK
56 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl hitps://m.eds0o.ru/00ada342
57 CTpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB 3JIEMEHTOB bubmmoreka [JOK
[MTepuoauueckoii cucremsl 1. . Menneneepa https://m.edsoo.ru/00ada6bc
XapakTeprucTUKa XUMHIECKOT MEHTa I10 €T
58 njﬁsmeel{pm(c) B l?epﬂozngc:c)ogl ZJ;IGCT:MeaI[.(;/Ie ° bubmaorexa LJOK
' https://m.edsoo.ru/00ada824
Menpeneena
HaueHwue [leproaraeckoro 3akoHa Jiis pa3BUTHS
59 ?Ia;KIG/:I U ipair;n?; ZF CI/IO hi;gﬂgﬂgein—p;;éHblﬁ bubmorexa LHOK
AN ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpakIaHuH
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubmuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xuMudeckas CBsI3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHast mossipHasi XUMUYECKas CBS3b bubmorexa I[IOK
https://m.edsoo.ru/00adaab8
63  KoBaseHTHast HEMOIsIpHAS XUMHYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab9
64 | Ilpomesxcymounas ammecmayusl bubmmorexa [IOK
https://m.edsoo.ru/00adb486
65 CreneHb OKUCICHUS bubnuotexa [JOK
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https://m.edsoo.ru/00adae28

66 OKUCIUTEIN U BOCCTAHOBUTEIN 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb076

67 OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITCJ'IBHBIC CaKIInHu 1 BI/I6JII/IOTCKa HOK
peakit https://m.edsoo.ru/00adb076

N bu6nmoreka [IOK
68 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 1 https://m.eds0o.ru/00adb33c
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
Tema ypoka Konrpo Ilpakruuye [ uudp
n/n Becero JbHBIE CKHe u3yuyeHuss  oOpa3oBaTeibHbIE
padoTrel  padoThI pecypcnl
Ilepuonuueckuii 3akoH. [leproandeckas cucTeMa XUMUYECKUX bubmorexa LIOK
1 PHOA - LIepHoA 1 https://m.edsoo.ru/00adb5
anemenToB JI. 1. MenaeneeBa 9e
3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB XUMHUYCCKUX DJICMCHTOB bubmorexa LIOK
2 P! 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPUOJIOB b6
bubnunoreka LIOK
3 Kraccudukaiius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIICCTB 1 https://m.edsoo.ru/00adb7
e2
bubnunoreka LIOK
4 Byl XMUMUY€ECKO# CBSI3M U THITBI KPUCTAJUIMYECKHX PEIIETOK 1 https://m.edsoo.ru/00adba
c6
5 Jluaenocmuueckas konmpoavHas paboma 1 1
bu6nmorexa LIOK
6 Krnaccudukanus XUMAYECKUX PeakIiid 10 pa3InIHbIM PU3HAKAM 1 https://m.edsoo.ru/00adbc
b0
ITonsiTHie 0 CKOPOCTH XUMHUYECKOM peakiuu. [loHsTHE O bubmorexa LIOK
7 p PCAKIIHH. 1 https://m.edsoo.ru/00adbe
TOMOTCHHBIX U T€TEPOTCHHBIX PEaKIUsIX 9a
[ToHsATHE O XUMUYECKOM paBHOBecHH. DAKTOPHI, BIUSIOIINE HA bubanorexa [JOK
8 CKOPOCTh XUMHUECKON PEaKIUH U TIOJI0KESHUE XUMUIESCKOTO 1 https://m.edsoo.ru/00adc2
paBHOBECHS 8c
but6mmorekxa [IOK
9 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 https://m.edsoo.ru/00adca
de
10 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
Teopust anexTpoauTHUecKoi auccornmanun. CUIbHBIE U clla0ble bubmorexa [IOK
11 p p A HHATHH. 1 https://m.edsoo.ru/00adcd

BJIEKTPOIUTHI

68
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

but6mmoreka [IOK

12 HoHHble ypaBHEHUS peakiuit https://m.edsoo.ru/00add4
48
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE bubmaorexa LIOK
13 N 9 https://m.edsoo.ru/00add5
MPEACTABICHUI 00 AIEKTPOTUTHUCCKON AUCCOLUALINH 48
XHUMHAYECKHE CBOICTBA COJIEH B CBETE MPENCTABIIEHUI 00 bubmaorexa LIOK
14 N pea https://m.edsoo.ru/00add8
AIEKTPOJIUTUYECKON JUCCOIHAITIT b2
bub6nmoreka IIOK
15 [ToHsTHE O THAPOIU3E CONEi https://m.edsoo.ru/00add9
d4
bubnunoreka LIOK
16 O0001IeHE U cucTeEMaTU3ans 3HAHUN https://m.edsoo.ru/00addd
12
IIpakTueckas padora Ne 1. «PermreHue dKCIIepUMEHTAIbHBIX Bubmorexa HOK
17 P p T P https://m.edsoo.ru/00addb
3azauy
fa
18 Pewenue 3amau
Koumpoavuas paboma no meme « dnekmpoaumuyeckast Bubmuorexa LIOK
19 P p P https://m.edsoo.ru/00adde
ouccoyuayus. Xumuieckue peakyuu 8 pacmeopaxy <0
OO01mas xapakTepUCTUKA TAJIOTEHOB. XMMHUYECKHE CBOIICTBA Ha Bubmuorexa LIOK
20 m P P ' https://m.edsoo0.ru/00addf
puMepe XJopa o2
Xmoposomopox. ConsiHast KUCIOTa, XUMHUYECKHIE CBOMCTBA bubmiorexa LJOK
21 POBOJIOPO. ’ ’ https://m.edsoo.ru/00adel
MOJy4YeHue, NpUMEHEHUE 04
. bubnuoteka [JOK
22 [IpakTnueckas pa60Tzi No 2vr10 teme «Iloyyenue conssHOU https://m.edsoo.ru/00ade3
KHUCJIOTBI, U3y4€HUE €€ CBOMCTBY 48
Brraucienus mo ypaBHEHUSIM XUMUYECKUX PEAKINI, €CIIA OINH U3 bubmmorexa LJOK
23 M PCAKIUH, A https://m.edsoo.ru/00ade4
peareHToB J1aH B U30BITKE 38
24 OOm1ast xapakTepucTHka 31eMeHToB VIA-rpymnisl bubmorexa IOK

https://m.edsoo.ru/00ade6
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Annorpornusie Moaudukanuu cepsl. Haxoxxaenue cepsl u eé

but6mmoreka [IOK

25 N 9 https://m.edsoo.ru/00ade6
COCJIMHEHUH B IPHUPOJIE. XUMHUECKUE CBOHCTBA CEPHI 43
bub6nmoreka [IOK
26 CepoBosiopo/i, CTpoeHUe, PU3MUECKHE K XMMUYECKIE CBOMCTBA https://m.edsoo.ru/00ade8
02
Oxcuns cepbl. CepHas KHCIOTa, GU3HUYECKUE U XUMUIECCKHE bubmorexa LIOK
27 5 ’ https://m.edsoo.ru/00adea
CBOWCTBA, TPUMECHECHHE 28
XUMHYECKUE PEAKLINH, JIEKALME B OCHOBE IIPOMBIILIEHHOIO Bu6muoteka [JOK
28 Croco0a MmoJTy4eHUs: CEPHOM KUCIOThI. XUMHUUECKOE 3arps3HEHHE https://m.edsoo.ru/00adec
OKpY’KaromIel cpeibl COeTMHEHUSIMUA CePBI 8a
bubnunoreka LIOK
29 Bbruriciienne MacCoBO# 10T BBIXO/Ia MPOIYKTa PEaKIIUU https://m.edsoo.ru/00adec
8a
30 IIpomesicymounasn koumponvuas paboma
OO1as xapakTepucTuka 31eMeHTOB VA-Tpynibl. A30T, bubnnoreka [JOK
31 pacnpocTpaHeHue B IPUPO/IEC, PU3NIECKUE U XUMHYCCKUC https://m.edsoo.ru/00adee
CBOMCTBA a6
AMMHak, ero (pU3nYecKrue 1 XUMUYECKHUEe CBOMCTBA, TTOJIyYeHUE U bubmorexa LIOK
32 ’ ’ https://m.edso0.ru/00adf0
IpUMEHEHHE 04
33 [IpakTnueckas paQOTa Ne 3 mo Teme «Ilonmyuenne ammuaxa, ]f?tptIg::I;I/OrrT].eg:iZ(])_})(.)rIJIOOa df1
U3y4€HHE €ro CBOMCTBY 30
bubmmoreka IIOK
34 A3o0THas Kucnora, e€ Gpusndeckne 1 XMuMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf3
06
Hcnons30BaHre HUTPATOB U COJIE aMMOHUS B KA4eCTBE bu6muoreka [JOK
35 MUHEpAIbHBIX YA00peHHid. XMMHUUYeCcKOoe 3arpsi3HeHHe https://m.edsoo.ru/00adf5
OKpY’KaroIIel cpeibl COeTMHEHUSIMA a30Ta 18
®ocdop. Oxeun pocdopa (V) u dpochopHas kuciora, pusnyeckue bubmorexa IOK
36 ' . ’ https://m.edso0.ru/00adf6
Y XUMHUYECKHE CBOMCTBA, TIOJTyYCHUE 83
37 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YIOOPEHUH. bubmuorexa [OK
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3arpsi3HEHUE TPUPOAHON cpeabl hocharamu

https://m.edsoo.ru/00adfc
20

Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusndeckue u

bubnunoreka LIOK

38 . https://m.edsoo.ru/00adfd
XUMHYECKHE CBOMCTBA 9
Oxcupl yriaepoaa, ux Gpu3nuecKkue u XMMUIeCKUe CBOHCTBA bubmorexa HOK
39 /Il YIIIEpOsa, ' https://m.edsoo.ru/00adfe
DKosornyeckue mpooIeMbl, CBA3aHHbIC ¢ OKCUI0M yrieposa (1V) be
bubnunorexa LIOK
40 VYroabHas KUCIOTA U €€ COJIN https://m.edsoo.ru/00ae00
6c
" bubmuoreka [IOK
a1 [TpakTuyeckas pabora Ne 4 o Teme HonyquI:I'e YIJIEKUCIIOTO https://m.edso0.ru/00ae02
ra3za. KauectBenHas peakius Ha kKapOOHAT-UOH 7o
[lepBoHaUaIbHBIC IOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
42 P p - https://m.edso0.ru/00ae05
COCAMHEHUSX yIlIepoa 4o
bubnuoreka [{OK
43 KpeMuwuii u ero coetuHeHusI https://m.edsoo.ru/00ae08
0a
[TpakTuueckas padota Ne 5. Pemnienne skcriepuMeHTaIbHBIX 337124 bubmorexa [IOK
44 p pa 29 p a https://m.edso0.ru/00ae0b
o TeMe «BakHel11e HeMeTaTbl U UX COSAMHEHUS» 2
bu6nmorexa LIOK
45 Ipomescymounas ammecmayusi https://m.edsoo.ru/00ae0e
18
OO01as XxapakTeprUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB. bubmmnoreka HOK
46 Meramnndeckasi CBSI3b U METAJUINYECKasi KpUCTAITHYECKast https://m.edsoo.ru/00ael0
pemrérka. GU3nYecKue CBOMCTBAa METAIIJIOB 3e
XHUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH P bubmorexa I[IOK
47 N ' P A https://m.edsoo.ru/00aell
HaMPSHKCHUH METaJIOB 56
O6mwme cmocoOs! mosrydeHus: MetamuioB. CrutaBel. Beraucienus mo bubnuotexa [JOK
48 YpaBHEHHUSM XMMUYECKUX PEaKIHii, €CITU OJMH U3 pearcHTOB https://m.edsoo.ru/00aell
COJICPKUT TIPUMECH 56
49 [lonsATHE O KOPPO3UM METAIIOB bubmuorexa [OK
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Illenoynbie METaIBI

OKCI/II[BI U TUAPOKCHUABI HATPUA U KAJIUs

Illenoyno3eMenbHBIE METAJIbI — KAJIBIUK 1 MarHui

bubnunoreka LIOK
https://m.edsoo.ru/00ae14
b2

bubnunorexa LIOK
https://m.edsoo.ru/00ae14
b2

bubnunorexa LIOK
https://m.edsoo.ru/00ael5
e8

53

Bakueiinime coeqMHEHNASA KLU

bubmuoreka [IOK
https://m.edsoo.ru/00ael5
e8
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55

56

57

58

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

XKécTtrocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJbI K METO/IbI
e€ ycrpaneHus"

AmoMuHUH

AM@oTepHbIe CBOMCTBA OKCHUIA M THUIPOKCHIA

bubnunoreka LIOK
https://m.edso0.ru/00ae18
86

bubnunoreka LIOK
https://m.edsoo.ru/00aela
e8

bubmmoteka IIOK
https://m.edsoo.ru/00aelc
64

bu6nmorexa LIOK
https://m.edsoo.ru/00aelc
64

59

Keimxeso

bubnunorexa LIOK
https://m.edsoo.ru/00aeld
86

60

Oxcuppl, ruapokcu sl u conu xenesa (1) u xenesa (111)

bubnunorexa LIOK
https://m.edso0.ru/00ae35
e6

61

[IpakTuueckas padbora Ne 7. Pemenune skciepuMeHTaNbHBIX 33aa4
1o TeMe «Ba)kHelI1e MeTauIbl U UX COSAUHEHUS

bu6nunorexa LIOK
https://m.edsoo0.ru/00ae3d
e8
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Brrancnenus mo YpaBHCHUAM XUMHNYCCKUX peaKHHﬁ, €CJIM OIUH U3

but6mmoreka [IOK

62 peareHTOB JIaH B M30BITKE WM COJICPKHUT MPHUMECH. BrrancieHus 1 https://m.edso0.ru/00ael7
MacCOBO#l JIOJIM BBIXO/1a MPOYKTA PEAKIUH 50

63 Pemenue 3amau 1

64 Pemenue 3amau 1

65 Ilpomesxcymounas ammecmayus 1
bubnunorexa LIOK

66 BemecTBa 1 MaTepraibl B MOBCEAHEBHOM )KH3HU YeIOBEKa 1 https://m.edsoo.ru/00ae3f
50
bub6nmoreka IIOK

67 XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIICH CPe/Ibl 1 https://m.edso0.ru/00ae42
70
bubnuoreka [{OK

68 Ponb XMMUY B pELICHUH YKOJIOTMYECKUX MPoOIIeM 1 https://m.edso0.ru/00ae42
70

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA
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METOJUYECKHUE MATEPHUAJIBI JJI51
Xomuenko M.I'. COOpHUK 33124 U yIIPaKHEHHUHA MO0 XUMUU.

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bu6nmoreka [IOK https://m.edsoo.ru/7f41837c
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