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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHON 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00-
niero oopaszosanusi, mpeacrabiieHHbIX B DI'OC OO0, a Takxke Ha oCHOBE (eepalibHON paboueit
POrpaMMbl BOCITUTAHUS U ¢ Y4ETOM KOHLEIIUY MPENoIaBaHusl yueOHOro mpeaMera « XuMus» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit deneparum.

[TporpamMma 1Mo XuMuU Aa€T MPEACTABICHHE O IENIIX, OOMICH cTpaTeruu 00yueHus!, BOCITH-
TaHUS U Pa3BUTHS O0YYAIONIMXCS CPEICTBAMHU y4yeOHOro MpeaMeTa, YCTaHaBJIUBAeT 00s3aTelNb-
HOE MPEAMETHOE COJIepKaHue, MIPEAYCMaTPUBAET PACIIPEICICHUE €ro MO0 KI1accaM U CTPYKTypH-
pOBaHuE 110 pasjeiaM U TeMaM MPOrpaMMBbl 110 XMMHHM, ONPENENSIET KOJIMYECTBEHHbIE U Kade-
CTBEHHBIC XapPaKTEPUCTUKU COJEPKAHUSA, PEKOMEHIYEMYIO IIOCIIE0BATEIbHOCTh U3YYCHUS XH-
MHUHU C Y4ETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHMKH y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEW O0y4arouiuxcs, OnpeaesiseT BO3MOXKHOCTU MpeAMeTa JUIsl peaau3a-
uU TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIILHON MPOrpaMMBl HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBAaHUI K pe3yibTaTaM OOYYEeHHs XMMHU Ha
YpOBHE IIeJiell U3Yy4eHHUs MpeIMeTa U OCHOBHBIX BUAOB yu4eOHO-II03HABATEIbHON AESITENbHOCTU
00y4aromerocsi 1o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTePUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POpMUpYyEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus r106anbHbIX TPOOJIeM YCTOMYUBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, SHEpreTHye-
CKOM, TMILIEBOM U 9KOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaau3allii BO3MOXKHOCTEH st caMopa3BUTHSI U (OPMUPOBAHUS KYJIbTY-
PBI TMYHOCTH, €€ 001Iel U GyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HABBIKOB UX CaMOCTOSITENIbHON yueOHOMU eATeIbHOCTH, SIKCIIEPUMEHTAIBHBIX U UCCIIE10BATENb-
CKHUX YMEHUH, HEOOXOUMBIX KaK B TIOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHAIBHON AeSITeNb-
HOCTU;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €UHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOHW I'PaMOTHOCTH 00YYarOLINXCS;

croco6cTByeT (HOPMHUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3Ha-
HUSIM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJl B IKOJIOTHYECKOE 00pa30BaHNE 00yYaromuX-
col.

JlanHble HampaBiieHHs B OOYYEHHH XUMHUU 00ECIeYMBAIOTCS CHEIU(UKON colepikaHus
yueOHOro MpeIMeTa, KOTOPBIM SBISETCS MeJarornyecky aJanTHPOBAaHHBIM OTpakeHHeM 0a3o-
BOM HAyKU XMMUU Ha ONPEACIEHHOM dTare e€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 0011ero o0pa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMBI 0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxozaa K e€ nzydeHuro. CozepkaHue CKIAIbIBAECTCA U3 CUCTEMBI IOHATHA O XUMHYECKOM dJIe-
MEHTE U BEUIECTBE M CUCTEMbI MOHATHI 0 XUMUYeckol peakinu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpraHM30BaHbl 110 MPUHIUITY MOCIEAOBATEIIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX
MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HAHUS PacCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBINOJ-
Hsi QYHKIMH OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHS U BOBMOXKHOCTEH MpaKTHye-
CKOI'0 NPUMEHEHHMS U MOJIYyYEHHUs U3y4aeMbIX BEUIECTB.

OcBoeHue MPOrpaMMBbI 110 XUMUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHHS O XHUMHU-
YECKOM COCTAaBIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IPUPOBI, LICHHOCTHO-
ro OTHOILIEHUs K HAyYHOMY 3HAHHMIO U METOJAM IO3HAHMS B Hayke. M3ydyeHre XuMuu npoucxo-
JUT C IPUBIICYCHUEM 3HAHHUM U3 paHee U3y4eHHBIX y4eOHBIX MpeamMeToB: «OKpyKalouuil Mup»,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Kiace.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESTENIbHOCTH YeIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUNA — BaXHEHIINX ()aKTOB, MOHSTUI, 3aKOHOB U TEOPETUYECKUX T1O-
JIOKEHUH, TOCTYIMHBIX 0000IIEHNH MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIIIe-
HUU K HAYYHBIM METOJIaM TMO3HAHUS MPU U3YYCHHUH BEIECTB U XMMUYECKUX peakinii, B popMu-
POBAaHMU U PA3BUTHU MMO3HABATEIHHBIX YMEHHUH U MX MPUMEHEHHH B y4eOHO-IIO3HABATEIBHON U
yueOHO-UCCIIeI0BATENIbCKON AESITeTbHOCTH, OCBOSHUH MpaBuil 0e30macHOro oOpalieHus ¢ Be-
IIECTBAMHU B [TOBCEIHEBHOM KU3HHU.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
MPUOOpPENH TaKKe LeH, KaK:

— (popMmupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HalpaBJIEHHOCTh O0y4YEHMs Ha CUCTEMAaTHUYECKOe MPHOOIIEHHE OOydYaroUIUXcs K caMo-
CTOATENbHOW TO3HABATENHHOW AESITETbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHne yCIoBUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO O00YUYaIOIUMHUCS OTbITA pas-
HOOOpa3HOHN JesTeNbHOCTH, TO3HAHUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOM-
METeHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JCSITEIEHOCTH;

— ¢opmupoBanue o61el PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOMIETO MHpA, WCIONb3Yys 3HAHHS U
OTIBIT, TIOJyYEHHBIE TIPU W3YyYEHUN XUMUU, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B TIOBCETHEB-
HOM >KM3HU U TPYAOBOM IEATEIBHOCTH;

— (opmMupoBaHue y 00yJaroMMXCs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHMS OOIEUETOBEUECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAaHHOMY BBIOODPY IpO-
(G ¥ HaNPaBIECHHOCTH AaJIbHEHUIET0 00yUeHUsI.

OO1miee Ynciio 4acoB, OTBEACHHBIX I M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumun. Ponp XuMHUM B )KM3HU 4YelIOBeKa. XUMUsS B CUCTeMe HayK. Tena u Bewie-
cTBa. Pu3NUECKUE CBOMCTBA BELIECTB. ArperatHoe cocTtosHue BemlecTB. [loHsaTne o Meromax
no3HaHus B XuMuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI U MOJEKYJbl. XUMHUUECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX 3eMEHTOB. [Ipo-
CTBIE U CIJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi ¢popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH IMOCTOSIH-
CTBa cocTaBa BellecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3b KOJIMYECTBA, Macchl U
YHCclla CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rsl mo hopMynaM XMMHUUYECKUX COSTUHEHHH.

duznyeckue U XMMHUUYECKUE SIBICHUS. XUMHUECKas peakius U e€ MpU3HAKU. 3aKOH CO-
XpaHEHHUs MacChl BEIIECTB. XMUMHYECKHe ypaBHeHHUs. Kiaccupukamuss XMMHUYECKHX peaKIui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHus ¢ J1abopaTOpHBIM 000PYIOBAaHUEM, U3YICHHUE M ONTUCaHKE (PU3HUYECKUX CBOMCTB 00-
pa3loB HEOPraHMYECKUX BEIIeCTB, HaOMoAeHne Pu3ndeckux (IJIaBI€HUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAIMBAaHUE MEIHOHN MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SBJICHH, HAOIIOIeHHE
U ONKCaHUE MPU3HAKOB MPOTEKAHMSI XUMHUYECKUX PEaKIMil (pas3iokeHHe caxapa, B3auMoJei-
CTBHUE CEpHOU KUCIIOTHI C XJIOPUAOM Oapus, pasnokenue runpokcuna meau (1) mpu narpeBanuu,
B3aMMOJIeiicTBHE keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazieneHus: cMecei:
C TIOMOIIIbIO MarHuTa, QUJIbTPOBAHKE, BhIMIAPUBAHUE, TUCTHILIALUSA, XpoMaTorpadus, nposee-
HUE OYMCTKU ITOBAPEHHOH COJIM, HAOJI0IEHNE U ONMCAaHNE PE3yJIbTaTOB IMPOBEIACHMS OTIbITA, HJI-
JIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO31aHNE MOIeIe MOJIEKY (LIIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHUEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kuciopoaa. CrocoObl MONydyeHHs] KUCIOpoJAa B J1aOOpaTOpUH M MpO-
MBIIUIEHHOCTH. KpyroBopoT kucioposa B npupozae. O30H — alaoTponHas MOAU(PUKALIUS KHCIO-
ponaa.

TemoBoil 3p(eKkT XUMUYECKON peakIui, TEPMOXUMHUYECKUE YPABHEHMSI, IK30- U IHJIO0-
TEPMHUUYECKHE pEaKIMU. TOIINBO: YroJIb U METaH. 3arpsi3HEHNE BO3/1yXa, YCUJICHUE TapHUKOBO-
ro 3 dexTa, pa3pyuieHre 030HOBOTO CIIOA.

Bopmopon — snemeHT M mpocrtoe BemiecTBo. HaxokaeHue Bogopoaa B mpupoje, ¢puznde-
CKH€ U XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MostydyeHus. Kuciorsl u comu.

Moutsipabii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoiicTBa BoJbl. Boxa kak pactBoputens. PactBopbl. HackllieHHbIe 1 HEHa-
CBILLIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B BoJe. MaccoBas 10JIsl BELECTBA B PAaCTBOPE.
Xumuyeckue cBoucTBa BoJbl. OcHOBaHMSA. Poib pacTBOPOB B MPUPOJE U B KU3HU YEITOBEKA.
KpyroBopot Bozbl B mpupoje. 3arps3HeHre NPUPOIHBIX BoJ. OXpaHa M OYMCTKA MPUPOJHBIX
BOJI.



Knaccudukanus Heoprannueckux coenuuennii. Oxkcuapl. Kmaccudukamnus oKCHIOB: CO-
neobpa3zyromue (OCHOBHBIE, KUCIOTHbIE, aM(oTepHbIe) U HecoleoOpasytomue. Homenknatypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcrI0B. [losryueHne okcuaos.

OcnoBanus. Knaccudukanusi ocHoBaHUi: MIETOYU U HEPACTBOPUMbIE OcHOBaHUS. HomeHn-
KJIaTypa OCHOBaHUW. PU3NUECKUE U XUMUUYECKHE CBOMCTBA OCHOBaHM. [loayueHne ocHOBaHUI.

Kucnotsl. Knaccudpukamus xkucnor. Homenknatypa kucinor. @U3nyuecKkue ¥ XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXKYy KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOMpaHue,
pacro3HaBaHHe U U3yYeHUE CBOMCTB KHUCIOpO/ia, HAOJI0IeHUE B3aMO/ICHCTBHS BEIIECTB C KHC-
JIOPOJIOM M YCJIOBHSI BO3HUKHOBEHUS M IPEKpALICHUs TOpeHus (Ilokapa), 03HaKOMJIEHHE C 00-
pa3namMu OKCHIOB U OTMHMCAHHE MX CBOWCTB, MOJTY4YEHUE, COOMpaHHe, PACTIO3HABAHNE U U3yUCHHE
CBOMCTB BOJI0poja (ropeHue), B3aumoaecTeue Bojgopoaa ¢ okcuaom menu (1) (Bo3moxHO mc-
MOJIb30BaHKE BUICOMATEPHAIIOB), HAOIIOAeHHE 00paA3IIOB BEUIECTB KOJIUYECTBOM 1 MOJIb, HCCIIe-
JIOBaHUE OCOOCHHOCTEH PAacTBOPEHHUS BEIIECTB C Pa3IMYHON PAaCTBOPHMOCTBIO, IPUTOTOBIICHHUE
pacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEd PACTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJIbI
C MeTajulaMU (HaTpueM M KajibliieM) (BO3MOXHO HCIOJIB30BaHUE BUAEOMATEPUATIOB), UCCIIEIO-
BaHHWE 00pa3lloB HEOPraHMYECKHX BEIECTB pPAa3IMYHBIX KJIacCOB, HAOIIOJECHHE W3MEHEHUS
OKpAacKH MHAMKATOPOB B pacTBOpPAxX KUCJIOT U IIEJI0YEH, U3yueHHEe B3aUMOJICHCTBUS OKCHUIA Me-
1 (1) ¢ pacTBOpoM cepHON KUCIIOTBI, KUCJIOT ¢ METaJlJIaMH, PEAKIUil HeUTpaau3aluy, mojyde-
HUE HEPaCTBOPUMBIX OCHOBaHMUH, BBITECHEHUE OJIHOIO METajula IPYTUM M3 pacTBOpPa COJIH, pe-
HICHUE KCIIEPUMEHTAIBHBIX 33J1ay no TeMe «BaxHeiue Kiacchl HEOPraHUYECKUX COEJIMHE-
HU.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKH KJIACCU(PUKAIMKA XUMUUYECKHX 3JIEMEHTOB. [loHsATHE O rpymmax cXoj-
HBIX 3JIEMEHTOB (ILLEJIOYHbIE U IIE€JI0YHO3EMENIbHbIE METAlJIbl, TAJIOr€Hbl, HHEPTHBIE ra3bl). Jiie-
MEHTBI, KOTOpbIe 00pa3yroT aM(POTEPHBIE OKCHUJIBI U THAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHtos . . Menne-
neeBa. KopoTkonepuoanas u jmmHHONIeproHas GpopMel [leprnonnueckoit CUCTEMbl XUMUYECKHUX
anemeHToB /1. 1. Menneneesa. [lepuoas! u rpynnel. @U3N4eCKuil CMBICI MOPSAAKOBOIO HOMEPA,
HOMEPOB NepUoa U TPYIIbl FJIE€MEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3oronsl. DnexkTponsl. CTpoeHUE 3JIEKTPOH-
HBIX 000sI04eK aToMOB MepBbIX 20 xumuueckux snemeHToB [lepumonnueckoit cucremsr Jl. U.
MenneneeBa. XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTa MO ero noyioxkenuto B [leproauueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPHOIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumnueckas cBsi3b. KoBasnieHTHas1 (MOJISIpHASI U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEN b-
HOCTh XMMHYECKHUX 3JIEMEHTOB. VIOHHAs CBA3b.



Crenenp okuciieHHs. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponeccel okucie-
HUS ¥ BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHue, peakliuu pas3iokKeHNs, COETUHEHUS).

Mesxxcnpedmemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCE OCYILIECTBISETCA
yepes UCIOIb30BaHUe KaK OOIUX €CTeCTBEHHO--HAYYHBIX MOHITHIA, TaK U MOHSITHM, SBIISIOMINX-
Cs1 CUCTEMHBIMU JUIsL OTAENIBHBIX IIPEIMETOB €CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OO0me ecTecTBEHHO--HAYYHBIEC MOHATUS: HAYYHBIN (PaKT, THUIOTE3a, TEOPHs, 3aKOH, aHa-
JU3, CHUHTE3, KiIaccu(uKalus, MepuoAUYHOCTh, HAONIOEHNE, SKCIIEPUMEHT, MOJEINPOBAaHUE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®dusuka: Marepus, aToM, NIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOIBI, pagUOaK-
TUBHOCTB, MOJICKYJA, DJIEKTPHUECKUI 3apsl, BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE
BEIIECTBa, ra3, PU3NYECKUE BEIMUMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, TUIaHEeThI, 3B&3/1bI, CONH-
e.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rumpocdepa, MUHEPATBI, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTAE-
MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BewecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos J[. M. Menne-
neeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMUYECKHX 3JIEMEHTOB IEp-
BBIX TPEX MEPUOJIOB, KaIHs, KaJblUsi U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEH-
TOB B [lepnoandeckoil cucreMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BUJIbI XUMUYECKON CBS3H. THUMBI KPUCTAJUIMUECKUX PELIETOK, 3aBU-
CHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUJA XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BellecTB. XMMHUYECKHE CBOMCTBA Be-
LIECTB, OTHOCAIIMXCS K Pa3JINYHBIM KJIAaCCaM HEOPTaHWYECKUX COCANHEHUHN, TEHETUYECKAsl CBA3b
HEOPraHWYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
Y4YacCTBYIOUIMX B PEAKLMU BEUIECTB, [0 TEIJIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTENEHEeW OKucie-
HUS XUMUYECKHUX 3JIEMEHTOB, IO OOPAaTUMOCTH, MO yYaCTHUIO KaTajau3aropa). DK30- U IHJIOTEP-
MUYECKHE peaKliu, TePMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHsaTHe 0 roMOreHHBIX U reTepOTreHHbIX peakuusax. [lonsatue o katanu-
3e. [loHaTHEe 0 XMMHYECKOM paBHOBECHH. DaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKON peak-
LMW U TTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJEKTPOHHBIH OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M IUCCOLMALMU BEIIECTB C Pa3IWYHBIMU BHJAaMU XHMUYecKoW cBs3u. Cre-
neHb qucconanui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
MPEJICTABICHUA 00 AJIEKTPOIIMTUYECKON nucconuanuu. KauecTBeHHBbIC peakinuu Ha HOHBL. [lo-
HATHUE O TUJPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJENSIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILECTB — Me-
TAJIJIOB M HEMETAJUIOB (rpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUs), UCCIEIOBAaHHE
3aBUCUMOCTH CKOPOCTH XUMHMUYECKON peakIH OT BO3JEHCTBUS pa3aHuHbIX (PaKTOPOB, HCCIE0-
BaHUE JJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IIPOLECCA AUCCOLMALMM KUCIIOT, IIEI0Yer U
cojiell (BO3MOYKHO MCIOJIb30BAaHUE BUAECO MATEPUAJIOB), IIPOBEIEHUE OIBITOB, WIUIFOCTPUPYIO-
IMIMX MPU3HAKHU MPOTEKAHMsI PeaKknii HOHHOro oOMeHa (00pa3oBaHHE OCajKa, BBIICICHUE Ta3a,
00pa3oBaHu€e BOJIbl), ONBITOB, WITOCTPUPYIOILUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peakiuu pas3jioKeHUs, COEAUHEHNUs), PaclloO3HaBaHUE HEOPraHUYEeCKUX Be-
IIECTB C IOMOIIbI0 KAYECTBEHHBIX PEaKIMil Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTauibl 4 MX coeJUHEHHS

OO0mast xapakTepucTUka rajoreHoB. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTe-
neHu okucieHus. CTpoeHue u Gpu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — rajlOreHoB. XUMUYe-
CKHE CBOMCTBa Ha MpUMeEpe Xjopa (B3aUMOJEHCTBUE C METAJUIAMU, HEMETAJIJIaMH, LIEI0YaMH).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJydeHue, npuMmeHeHue. [eificteue
XJIOpa U XJIOPOBOJOPOJA Ha OpraHU3M 4YeJOBeKa. BakHeWInue XJIOpUAbI U UX HAaXOXKICHHE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, Xa-
pakTepHble cTeneHu okuciaeHus. CTpoeHne u pusndeckre cBONCTBA MPOCTHIX BELIECTB — KUCIO-
poda u cepbl. AIJIOTPOIHBIE MOJU(PHUKALIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBONCTBA CEpHI.
CepoBoniopoJi, cTpoeHHe, pU3NUecKue U XuMU4eckrue cBoicTBa. OKCHJIBI Cepbl Kak MPEICTaBH-
TEJIM KUCIOTHBIX OKCUAOB. CepHas KMCI0Ta, GU3HUECKUEe U XUMUYECKHE CBOMCTBA (00LIMe Kak
IpEeJICTaBUTENS Kilacca KUCIOT U crennduueckne). XUMHUECKUE PeaKkluy, JIeXkKalllue B OCHOBE
IPOMBIIIJICHHOTO CIoco0a MoylydeHus: cepHoi KucioThl. [lpumenenue cepHoit kuciotsl. Conu
CepHOM KHCIIOTHI, KadyeCTBEHHAsl peakiys Ha cynabpaT-uoH. HaxoxneHnue cepbl U e€ coeTuHEeHUN
B Npupoje. XMMUUECKOE 3arps3HEHHUE OKPY’KaIOLIEH Cpellbl COeTMHEHUSIMU cepbl (KHCIOTHbBIE
JOK]IH, 3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpaIlECHNUS.

OO0m1as xapakrepucTuka 351eMeHToB VA-rpynnbsl. OcCOOEHHOCTH CTPOEHUS aTOMOB, Xapak-
TEpHBbIE CTENEHU OKUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoAe, (pusnueckue U XMMHUYECKHUE
cBoiictBa. KpyroBopor a3ora B mpupojae. AMMHAK, ero Gpu3ndeckue U XMMUYECKUE CBOMCTBA,
nosiyueHue u npuMmenenre. Conu aMMOHUS, X PU3NYECKUE U XMMHUUYECKHE CBOICTBA, PUMEH e-
Hue. KauecTBeHHas peakiiys Ha MOHbI aMMOHHMsI. A30THasi KUCIIOTa, €€ MoylyueHue, pu3nuecKkue
U XUMHMYECKHe CBOWcTBa (00IIMe Kak MpeACcTaBUTENs Kilacca KUCIOT U crenuduueckue). Mc-
M0JIb30BAHNE HUTPATOB M COJIEH aMMOHHS B KayecTBE MHUHEPAJIbHBIX ynoOpeHui. XumMuueckoe
3arpsi3HEHNE OKPYKAIOLIEH cpebl COSMHEHUSIMH a30Ta (KUCIOTHBIE J0XK/IU, 3arpA3HEHHE BO3-
nyxa, MouBbl U BogoéMoB). Docdop, amnoTponusie Mmoaudukanuu Gocdopa, Gpusnueckue u xu-
muueckue cBoiictBa. Oxcun docdopa (V) u dochopras kuciaora, pusnueckue 1 XUMHUECKHE
CBOIiCcTBa, mosyuenue. McnonszoBanue ¢pocdaroB B KayecTBe MUHEPAJIbHBIX Y100pEHUH.

O6mas xapakrepuctuka s1eMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, Xa-
paKkTepHbIE CTENEHH OKUCIEHUS. YTJIEpOJ, aJUIOTPOIHBIE MOIU(UKAIMM, PACIIPOCTPAHEHUE B
npupoje, pusnueckue 1 XUMU4eckue cBoiictBa. Ancop6ouus. Kpyropopor yrieposa B mpupoe.
Oxkcuppl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,



MOJy4eHHE U TMPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBsI3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUIIOTe3a I100aJIbHOr0 MOTEIUICHUS KIIMMaTa, MapHUKOBBIHN 3¢ dekt. YronpHas kuciora u e€ co-
M, uX (QU3MUECKUEe M XMMHUYECKHE CBOICTBA, MOJydYeHHE U MpuMeHeHue. KauecTBeHHas peax-
s Ha kKapOoHar-uoHbl. Mcnonab3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIICHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHbIe TMOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COCIMHEHMSX YIJepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHas KucioTa). Ilpupoanbie HCTOUHH-
KM YIJIE€BOAOPOJIOB (YroJib, IPUPOJHBINA Ta3, HEPTh), MPOAYKTH UX MepepadOoTKu (OCH3MH), UX
pOJIb B OBITY M IPOMBINITICHHOCTH. [ToHsATHE 0 OHONOrMYecku BaXKHBIX BEIIECTBAX: JKUpax, 0eJ-
Kax, yrieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MarepuanbHOEe €IMHCTBO OPraHMYECKUX U He-
OPraHUYEeCKUX COCIUHECHUM.

KpemHunii, ero ¢pusznueckne 1 XUMUUYECKHE CBOMCTBA, MOJydyeHrne u npumeHnenue. Coenu-
HEHUs KpeMHus B npupone. O0mue npeacraBieHuss o6 okcuae kpemuus (IV) m xkpemHueBoun
kucinote. CHIIMKAThI, UX UCIOJIBb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeimue cTpouTtens-
HbIE MaTEepPHAaJIbl: KEpAMHKa, CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [Ipobiembr 6e3onacHOro mc-
MOJIb30BAaHUS CTPOUTENLHBIX MAaTePUaIOB B MOBCEIHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJICHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxaromue (pU3NUECKue U XUMUYECKHE CBONCTBA TaJlOT€HOB M MX COEIWHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TajJOTre€HUIOB),
03HAaKOMJICHHE C 00pasnamMu cepbl U €€ COeNMHEHUSIMH (BO3MOXKHO MCIOJIB30BaHUE BUEOMATE-
puanioB), HaOMIOIEHHE Mpolecca OOYIIIMBAaHUS caxapa IMOJ JCHCTBUEM KOHIEHTPHUPOBAHHOMN
CEpHOI KHUCIOTHI, U3yYeHUE XUMUUECKHX CBOWCTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHUE
KaueCTBEHHON peakINK Ha CyJib(haT-uOH U HaOI0AeHHEe MpHU3HaKa e€ MPOTeKaHUs, 03HAKOMIIe-
HUE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa u X coenuHEHHH (BO3MOXKHO UCIIOIH30BAHNE
BHJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX YIOOpEHHH, TOJNy4eHHe, coOupaHue,
pacro3HaBaHHE W U3y4eHUE CBOMCTB aMMHUaKa, MPOBEeHNE KaYEeCTBEHHBIX PEaKIIHii Ha MOH aM-
MoHMS U (pochaT-MOH U U3yueHHEe MPU3HAKOB MX MPOTEKaHUs, B3aUMOACHUCTBUE KOHIIEHTPUPO-
BaHHOW a30THOHM KHCIIOTHI C MEIBI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUANIOB), U3yUCHUE
MoJieIe KpUCTaNIMYECKUX PEeIIETOK anMasa, rpadura, QyiepeHa, 03HaKOMIJIEHUE C MPOLIECCOM
azcopOLny pacTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIIIEM M YCTPOMCTBOM MPOTHUBOTa3a, Mo-
Jy4yeHue, cooupaHue, paclo3HaBaHUE M M3y4EHHE CBOWCTB YIJIEKUCIIOIO rasa, MpoBe/leHUe Ka-
YECTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI M WU3YyYEHUE MPU3HAKOB WX MPOTCKAHMSI,
O3HAKOMJICHHE C MPOAYKIMEH CHIIMKATHOW IPOMBIIUIEHHOCTH, PEIICHHE dKCIIEPUMEHTAIBHBIX
3a/1a4 no Teme «BaxHelne HeMeTamIbl U KX COSTUHEHUS.

Metaibl M X COeTMHEHHS

OO0mast XapaKTEpUCTHKA XUMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU HX TTOJIOXKE-
Hus B [leproanueckoil cucteme xumudeckux 3yemMeHToB J1. 1. MeHneneeBa u CTpoeHus aTOMOB.
Crtpoenue MetamnoB. MeTamnnueckas CBS3b M MeTaUNIMYecKas KPUCTAIUIMYECKas pPelETKa.
DNEKTPOXUMHUYECKHN sl HANpsHKEHUH MeTauioB. Gu3nyeckre 1 XUMHYECKUe CBONCTBA MeTall-
noB. OOue cnocoObl mosyuyeHus: MetauioB. [loHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCO-
OBl 3alTUTHI UX OT Koppo3uu. CriaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE
B OBITY U TPOMBIIIJICHHOCTH.

[lenounsle MeTaJUIbL: MOJIOXKEHHE B [leproanueckoil cucteMe XUMHUECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpOeHHE MX aTOMOB, HaXOXAEHUE B mpupojne. Puzndeckne M XUMHUECKUE



CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THIPOKCUIBI HATpuUs U Kanud. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUM.

[[{esrouHO3eMENBbHBIE METAIUIBI MATHUN U KaJbLUH: 10JI0KEHHUE B [lepuoauueckon cucre-
Me xumHuueckux snemenToB JI. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOX/IEHUE B IPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA MarHus M Kajublus. BakHeillne coequHEHUs KalbLus
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.

AmoMuHuii: nonoxenue B Ilepuoanueckoit cucteme xumuueckux aemenTos . 1. Men-
JiefieeBa, CTPOEHUE aToMa, HaXoXKAeHue B npupoje. Pusndeckne 1 XMMUYECKUE CBOWCTBA allto-
MUHMSL. AMPOTEpHbIE CBOWCTBA OKCUIA U THAPOKCH]IA ATTFOMUHMSL.

JKene3o: nonoxxenne B Ilepuonnueckon cucreme XxumMudeckux syeMeHTos J[. M. Menne-
JjeeBa, CTPOCHHME aToMa, HaXxoxXkJieHue B npupoje. dusndeckre 1 XUMUYECKUE CBOICTBA JKelle3a.
Oxkcuapl, Tuapokcu bl u conn xenesa (1) u xenesa (111), ux cocraB, CBOMCTBA U TOJyYCHHE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB, MX (PM3UUYECKUMHU CBOMCTBAMH, U3yUe-
HUE Pe3y/bTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPUAIIOB), OCOOEH-
HOCTEH B3auMOJEHCTBUS OKCH/IA KaJbIMS U HATPUs ¢ BOAOH (BO3MOXKHO MCIIOJIb30BaHHE BHUJIEO-
MaTepHajoB), UCCIEI0BaHUE CBOMCTB JKECTKOW BOJBI, NMPOLECCa TOPEHUS Kejle3a B KUCIOpOJie
(BO3MOYHO HCITI0JIb30BaHNE BUJEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIHI
Ha MOHBI: MarHus, KaJbIus, alOMUHUS, IMHKA, xene3a (1) u xxenesza (1), menu (1), Habmrone-
HUE U ONMCaHUE MPOLECCOB OKPALIMBAHUS IUJIAMEHW MOHAMM HATpHsl, KalIus U KaibLius (BO3-
MOYKHO HCIIOJIb30BaHUE BUIIEOMATEPHAIIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AIIOMUHHS U THJIPOKCHIA LIMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a]a4 1o Teme «BaxHeliue
METaJIJIbl U UX COEITUHEHUS.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEIHEBHOM KHM3HM uelloBeKa. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas moMoIs mpu XUMHUYECKUX OXKOTax M OTPaB-
JICHUSIX.

XUMHUECKOEe 3arpsi3HEHHE OKpYXKarollei cpeapl (MpeaesibHas JoMmycTUMasi KOHIIEHTPALUs
BemecTB, ganee — [1JIK). Poxb xumun B perieHun 3K0I0rn4eckux npoosiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepHalIoB (CTEKJIO, CIIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAJIBI).

Mesxicnpeomemmuuie cea3u

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yUYEHUU XMMHUU B 9 KJlacce OCYILECTBISAETCS
yepe3 UCIOJb30BaHNe KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHATUH, SBISIOLINX-
Csl CUCTEMHBIMH ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO 1IHUKJIA.

OO011e ecTecCTBEHHO-HAy4YHbIE MOHATHUSA: HAyYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHa-
73, CHHTE3, Kiaccu(uKauus, NepUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBIICHNE, TapHUKOBBIN 3D PEKT, TEXHOTIOTHS, MaTepHabl.

®uznka: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIbI, pagloaK-
TUBHOCTB, MOJIEKYJI, SJIEKTPUUYECKHUH 3apsi, MPOBOJAHUKH, TOTYIPOBOJHUKH, TUIIIEKTPUKH, (O-
TO3JIEMEHT, BEIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSIHME BEILECTBA, a3, pacTBOP, PaCTBOPH-
MOCTb, KpUCTAJNINYEeCKasi PeIIETKa, CIIJIaBbl, PU3NYECKUE BEIMUNHBI, €IUHUIBI U3MEPEHUS, KOC-
MHUYECKO€ IPOCTPAHCTBO, IJIAHETHI, 3B€3/1b1, COJHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, KOCUCTEMa, MHUHEpaJIbHBIE YHIOOpPEHHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.



['eorpadus: atmocdepa, rumpocdepa, MUHEpaAbI, TOPHBIE MOPOJIBI, MOJIE3HBIE MCKOMae-
MBIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yabTaThl OCBOEHUS MIPOrPAMMbBI OCHOBHOT'O 00IIET0 00pa3oBaHUs JOCTHU-
raroTcs B XoJ/ie 00y4eHUs XMMUU B €IUHCTBE y4eOHON U BOCHUTATEIHHOM JIEATEIHHOCTH B COOT-
BETCTBUU C TPAJAULIUOHHBIMU POCCHUICKUMH COIMOKYJIBTYPHBIMH U TyXOBHO-HPAaBCTBECHHBIMH
[EHHOCTSIMU, MPHHATHIMUA B OOIIECTBE MpaBHJIaMH M HOPMaMH IOBEICHUS M CIIOCOOCTBYIOT
IpoleccaM CaMONO3HaHUs, CAMOPA3BUTHSI U COLIMATTU3ALUN 00yJaIOIUXCAL.

JIndHOCTHBIE Pe3yabTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCSA CH-
CTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMI U pacIIMpPEHUE OIbITAa JEATEIbHOCTH Ha €€ Oc-
HOBE, B TOM YHUCJIE B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAaHHS 3HAYCHUsI XMMUYECKONH HAYKU B )KM3HH COBPEMEHHOTO OOIECTBa, CIO-
COOHOCTH BIJIAZIETh JOCTOBEPHON MH(pOpPMAaNUE O MepeqoBhIX JOCTIKEHUSX U OTKPBITHIX MU-
POBOM U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpa
1 00IIEeCTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABJICHUS O COLMAIBHBIX HOPMax U MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJI-
JICKTUBE, KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  OOIINECTBEHHO  TOJIE3HOH,  y4eO-
HO-HCCIIeIOBATEeNIbCKON, TBOPUYECKON U IPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K pa3HOO0Opas-
HOM COBMECTHOM JI€ATEIbHOCTHU MPHU BBINOJIHEHUU YUEOHBIX, I03HABATEIbHBIX 33/a4, BBIIOJIHE-
HUM XMMHUYECKUX KCIIEPHMEHTOB, CO3JaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMMOIIOHU-
MaHUIO U B3aMMOIIOMOINM B MpPOIECCe ATOH y4eOHOU AeATeIbHOCTH, TOTOBHOCTU OIEHUBATh
CBOE IMOBEICHNUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPEICTABICHNS O BEIIECTBE U XMMHUYECKON pEaKluu, COOTBETCTBY-
IOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISAIOLINE OCHOBY JJISi IOHUMaHMs Cyll-
HOCTH Hay4YHOH KapTHHBI MHUpaA, IPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI HPU-
POJibl, B3aMMOCBS35X YeJIOBEKa C MPUPOJHON CPEZOH, O POIM XMMHUH B MO3HAHUM 3TUX 3aKOHO-
MEPHOCTE;

NO3HABATEJIbHbIE MOTHBbI, HAIIPaBJICHHBIE HA MOJTY4YE€HUE HOBBIX 3HAHUH MO XUMHH, HE0O-
XOJIUMBIE 111 00bSACHEHUsI HAOII0AAeMbIX MPOIIECCOB U SIBJICHMI, IMO3HABATEIbHOU, HH(pOpMa-
LIMOHHON M YUTATEIbCKOM KYJIbTYpHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHON paboThl ¢ yueo-
HBIMU TEKCTaMHM, CIIPABOYHOW JIUTEPATypOil, TOCTYIHBIMU TEXHUYECKHMMH CpelCTBAaMH HH(Op-
MaIlMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUeHHIO U MMO3HAHUIO, TI0003HATENLHOCTh, TOTOBHOCTh U CITIOCOOHOCTD K Ca-
MOOOpa30BaHMIO, MPOCKTHOW M HMCCIEAOBATEIbCKOW AESITEIPHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHs 00y4YEeHHUs B ajbHeHeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAaHHE IIEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 370POBbIO, YCTAHOB-
KM Ha 3JI0pPOBBIH 00pa3 >KM3HU, OCO3HAHUE TTOCIIEICTBHI 1 HETIPUATHE BPEIHBIX MPUBBIYEK (YITO-
TpeOJIeHHs aJIKOroJIsl, HAPKOTHUKOB, KYpeHHsI), HEOOX0IMMOCTH COOJII0/IEHUS ITpaBmJl 0€30IacHo-
CTH IIpH OOpAIIEHUN C XUMUYECKHMHU BEIIECTBAMH B OBITY M peallbHON KU3HU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEPEC K MPAKTHUYECKOMY M3yUEHUIO MPOoQecchii u TPpyAa pa3IndHOro poja, YBAKCHHE K
TPYAY U PE3YJbTAaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHKCIIC HA OCHOBE NPUMEHEHUS MPEIMET-
HBIX 3HAHWUN 110 XMMHH, OCO3HAHHBIA BHIOOP MHAUBUAYAIBHON TPACKTOPUH MPOAOIKEHUs 00pa-
30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB
U MOTPeOHOCTEH, yCrenHo! nmpodeccuoHAIbHON AEITeTbHOCTA U PAa3BUTHI HEOOXOAMMBIX yMe-
HUH, TOTOBHOCTH aJJalITHPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CyIIIECTBOBaHUS, IOHMMAaHUE IIECHHOCTH 3/I0POBOTO M O6e30macHOro oopasa KHu3HH, OT-
BETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3NYECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HA-
HUE LIEHHOCTU COOJIIO/IEHHUs MpaBuil 0€30MacHOro MoBeACHUs IpHU paboTe ¢ BElIeCTBAMHU, a TaK-
K€ B CUTYyalLUAX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4yaeMble NMPU U3YUYEHUU XUMHH, JJIs1 PEHICHUS 3a-
Jlay, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOAHON CPEHOM, IS MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM M IMyTel MX pellieHus
MOCPEJICTBOM METOJOB XUMHUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeIMeTHBIX Pe3ylIbTaTOB BBIIEISIOT 3HAYUMbIE U1 (POPMHUPOBAHUS MHU-
POBO33peHHUs OOIICHAaYYHbIE TOHITUS (3aKOH, TEOPHsl, IPUHIUI, THIIOTE3a, (hakKT, cucTeMa, Mmpo-
1IECC, IKCIEPUMEHT M JPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX NMPEIMETOB (JOPMUPOBATEH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTENbHbIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOPbIE 00ecrneynBaoT (opMUpOBaHUE TOTOBHOCTHU K Ca-
MOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEeATEIbHOCTH.

Ilo3naBaTenbHbIE YHUBePCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHMS UCIOJIb30BaTh NPUEMBI JJOTHUYECKOIO MBILIEHUS [IPU OCBOEHUH 3HAHUU: PACKPBI-
BaTh CMBICII XUMHUYECKUX MOHITHH (BBIIETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBAThH B3aH-
MOCBSI3b C IPYTUMU MOHSATHUSMH ), HCTIOIB30BaTh MOHATHS ISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SBIIEHUH, BHIOMpATh OCHOBAHUS W KPUTEPUU IS KIACCH(PHUKAIMU XUMHUYECKUX BEIIECTB M XU-
MUYECKUX PEaKIiii, yCTaHaBIMBAaTh MPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3yde-
HUS, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO aHAJIOTHUH), JETATh
BBIBO/JIBI Y 3AKJTFOUCHUS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIETH, UCIIONIb3YEMbIE B XUMHUH, IPEOOPA30BBIBAThH MIUPOKO MPH-
MEHSIEMbIE B XUMHUU MOJIEIbHBIC TIPEICTABICHHUS — XUMUYECKUA 3HAK (CUMBOJ DJIEMEHTA), XH-
Mu4eckass QopMyna H ypaBHEHHE XUMHUYECKOW pEaKIuu — TpPH pelieHuu ydeOHo-
M03HABATEJIbHBIX 337a4, C YYETOM 3THX MOJEIBbHBIX IPEICTABICHUN BBISIBIATh U XapaKTEPU30-
BaTh CYIICCTBCHHbBIC MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX
PEaKIvii, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUUNHHO-CJICICTBEHHBIC CBS3U M MPOTHBOPEUHUS
B U3y4aeMbIX MPOIeccax U SIBJICHUSIX.

ba3zoBble ucciienoBare/bCKue 1eHCTBUA:



YMEHHUE MCIOJIb30BaTh IOCTABIECHHBIE BOIPOCHl B KAay€CTBE MHCTPYMEHTA MO3HAHUA, a
Tak)Ke B KQ4eCTBE OCHOBBI JUIsi (JOPMUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE MPABMILHOCTH BBICKA3bI-
BAEMBIX CYXKJICHMI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, GopMyIupoBaTh 00OOIIECHHS U BBIBOABI IO PE3yJbTaTaM MpPOBEAEHHOTO OIbITA, UC-
CJIEZIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOI padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYIaEMYIO U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJIEp’KaHUsI, CIPaBOYHbBIE MocoOus, pecypchl MHTEepHETa), KPUTHUYECKH OICHU-
BaTh IPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIE METO/IbI U 3aMIPOCHI IPU MOUCKE U 0TOOpe nHbOpMAIK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHCHUS YUCOHBIX M MIO3HABATEIBHBIX 33124
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIIOIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BBIOMPATh ONTHUMAIBLHYIO (OpMY IMpeAcTaBieHUus: HHPOP-
Mallii U WUTIOCTPUPOBATH PEIIaeMbIe 3a7]a4i HECIOXKHBIMU CXEMaMU, AHarpaMMaMi, APYTHMHU
dbopmamu TpaduKH U UX KOMOMHAIHSIMH,

YMEHHE UCIOIb30BaTh U aHAIU3UPOBATh B Mpoliecce Y4eOHOM U HCcCIeI0BaTeNbCKOM nes-
TEIbHOCTU MH(OPMALIMIO O BIUSHUU MIPOMBIIIIICHHOCTH, CEILCKOTO X035ICTBa M TpaHCIOpPTa Ha
COCTOSTHUE OKpY’Karollel IPpUpPOTHOHN Cpeibl.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

yYMEHHUs 3a7]aBaTh BOMPOCHI (B X0/Ie Araiora u (WiM) TUCKYCCHH) MO CYLIECTBY 00Cyxkaae-
MOM TeMbl, (POPMYIMPOBATH CBOM MPEMJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS MPEJI0KEHHON
3a/1a4i;

YMEHUS MPEACTABIATH TMOJYICHHBIC PE3YIbTaThl TIO3HABATEIHHON JIEATETLHOCTH B YCTHBIX
U MHACbMEHHBIX TEKCTaxX; JIeJaTh MPE3CHTALUI0 PE3YJbTATOB BBHINOIHEHUS XUMUUYECKOIO KCIe-
puMeHTa (71a00paTOPHOTO OMbITa, TAOOPATOPHON PAOOTHI MO UCCIEIOBAHUIO CBOICTB BEIIECTB,
y4e0HOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENLCKOM ESTENBHOCTH MIPH PELICHIUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa 00-
[IMX UHTEPECOB M COTJIACOBAHMS MO3ULIUN (0OCYKICHHs, 0OMEH MHEHHUSMH, «MO3TOBbIE IITYP-
MBbI», KOOpPJAHHAIUS COBMECTHBIX JICUCTBUH, OMpEeICHUE KPUTEPUEB MO OIIEHKE KAa4eCTBA BBI-
MOJITHEHHOU pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIC 1eHiCTBUA:

YMEHHUE CaMOCTOSITENIBHO ONPEAENATh UEIN AESATEIbHOCTH, MIIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIESTEIBHOCTh, BHIOMpATH
HanOosiee 2 heKTUBHBIE CITOCOOBI PEIICHHS YICOHBIX W MO3HABATEIBHBIX 33714, CAMOCTOSATEIb-
HO COCTaBJISITh WJIM KOPPEKTUPOBATh MPEIIOAKEHHBIN alTOPUTM JACHCTBUIN MPU BHINOJIHEHUU 3a-
JaHUI ¢ y4ETOM TMOJYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIEeCTBAX U PEaKIHUsX,
OILICHUBAaTh COOTBETCTBUE MOIYYEHHOIO pe3yibTaTa 3asBJIEHHON L€, YMEHHUE UCIIOIb30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIOBUU 3a/IaHUH.

HPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 00S3aTENBHOTO COAEPIKAHMS, YyCTa-
HOBJICHHOTO JIaHHOH (penepanbpHOl pabodeil mporpaMmMoi, BBIICISIOT: OCBOSHHBIE 00YyYaronu-



MUCSI HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI NeCTBUi, crenuduieckre 1uisi MpeAMEeTHONH o0a-
CTH «XUMHUS», BUABI JEATEILHOCTH 10 MOJYYEHUIO0 HOBOTO 3HAHUS, €r0 HHTEPIPETAINH, TPE00-
pPa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YpOBHE JOJIKHBI OT-
paxkaTb c()OPMHUPOBAHHOCTH Y OOYUaAIOLIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOpPO/HAs U HEOIHOPO-
Hasl), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYeCTBO Be-
IIeCTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JI0Jii XUMUYECKOTO 3JIEMEHTa B COEIMHE-
HUH, MOJSIPHBI 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHILIATEIIHOCTH,
CTETIEHb OKUCIICHHS, XUMUYECKast peaKIysl, KIacCU(PUKAIHM PEaKIHi: peaKui COeIH-
HEHUS, PEaKIK Pa3JIoKEHUs, pEeaklUy 3aMellleHus, peakuud oOMeHa, 9K30- U 3HJIO0-
TEPMHUECKUE PEaKLUH, TEIUIOBOM 3pdeKT peakuuu, Aapo aToMa, FMEKTPOHHBINA CIOU
aToma, aTOMHasi OpOuTallb, paNyC aTOMa, XUMUYECKasi CBS3b, MOJSIPHAS M HENOJSpHAs
KOBaJIEHTHAas CBsI3b, MIOHHAS CBS3b, HOH, KATMOH, AHHOH, PAacTBOp, MaccoBas J10JIsl Be-
niecTBa (IPOIEHTHAsI KOHILIEHTPAIKs) B PACTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKHUX MOHSATHI U MPUMEHSTH 3TH T0-
HATUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLECHUII;

UCTIOJIF30BaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTAaBIICHHS (POPMYIT BEIIECTB M ypaBHE-
HUW XMMUYECKUX PEAKLUN;

OTIpE/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, TPUHAIICKHOCT BEIIECTB K OIpe-
NeNEHHOMY KJIacCy COSAMHEHUH 1o (opMyiaM, BHJ XUMHUYECKON CBSI3M (KOBaJICHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpbiBaTh cMmbich llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
[OHMMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKUX AJIEMEHTOB OT UX I1O-
noxeHnus B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MAaCcChl BEIIECTB, MOCTOSIH-
CTBa COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaipo;

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy lleproanueckoil cucTeMbl XUMHU-
YECKUX AJIEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHAs moArpynna (A-rpymnmna)» U «mmoboy-
Has noarpymnmna (b-rpynma)», maneie 1 OonbIIKe Mepruoabl, COOTHOCUTH 0003HAUCHHS,
KOTOpble UMeroTcs B Tabiuue «lleproguueckas cucreMa XMMHUYECKUX 31€MeHTOB /I
N. MenaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsA] sApa, o0Ilee YUCIIO 3JIEKTPOHOB M pacHpeieieHne ux Io
AIIEKTPOHHBIM CJIOSIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOpraHUYEeCKHE BEIIeCTBA, XUMUUECKUE
peaknuu (1Mo YUCIy U COCTaBy YYaCTBYIOIIUX B PEaKIMH BEIIECTB, MO TEMJIOBOMY (-
ekry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIACCOB, NOJTBEP)KJasi ONKUCAHUE NPUMEpPaMHM MOJIEKYJISIPHBIX YpaBHEHUN COOTBET-
CTBYIOIIMX XUMHYECKUX PEAKIIHII;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;



IIPUMEHATH OCHOBHBIE OMNEPALMM MBICIUTEIBHON JEITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CHCTEMAaTU3alUI0, KIACCU(PUKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKIUM,
€CTECTBEHHO-HAy4YHbIE METOJbI MO3HAHUS — HaAOIOJIEHUE, U3MEpPEeHHEe, MOJEINpOoBa-
HUE, SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN );

CJIEIOBATh MPaBUJIAM IOJIB30BAHMSI XUMHYECKON TOCYI0M U 1ab0paTOpHBIM 000pyI0-
BaHMEM, a TaKXe MpaBujiaM OOpaIleHus C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIU-
SMU TI0 BBITIOJIHEHUIO J1a00paTOPHBIX XMMHUUYECKUX OIBITOB MO IMOJIYYEHHUIO U coOupa-
HUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
OnpeAeNEHHON MacCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH
XUMUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MO-
MOIIIbIO0 HHIUKATOPOB (JJaKMYyC, (heHON(PTATCHH, METHJIOPAHXK U JPYTHE).

K xoniy oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE JOJIKHBI OT-
paxkaTh cHOPMUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHMS, XUMHUYECKass PEaKLusl, XMUMHUYECKas
CBSI3b, TEIUIOBOU A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AEKTPOIIUTUYECKAs] AUCCOLUALIMS, peaKlMd HOHHOIO OOMEHa, Kara-
JAU3aTOp, XUMHUECKOE paBHOBecHE, OOpaTHMble M HEOOpaTUMbIE pEaKIUH, OKHUCIH-
TEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, AITIOTPONHS, aM(pOTEepHOCTh, XUMUYECKasi CBA3b (KOBaJICHTHAs, HOH-
Hasi, METAJUIMYECKasl), KPUCTAJUIMUECKasl peIIETKa, KOPpO3us METaIOB, CILIABbI, CKO-
POCTb XMMHMUECKOH peakliuy, IpeesbHo fonycrumas konuenrpanus 11JIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATUHM U IPUMEHATD 3TH 110-
HATUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLCHUII;

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUsI (POPMYJI BELIECTB U YpaBHE-
HUM XUMUYECKUX PEaKLUN;

OINPEACIIATh BAJIEHTHOCTb M CTENEHb OKHCIECHUS XMMHUYECKHX DJIEMEHTOB B COEIMHE-
HUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINpeNeIEHHOMY KJaccy Co-
eAMHEeHUI 1o (opMyJiaM, BHJ XMMHUYECKOHN CBSI3U (KOBaJEHTHAsI, MOHHAs, METaJUINYe-
CKasl) B HEOPraHWYECKUX COCTUHEHHUAX, 3aps]l HOHA 10 XUMHUYECKOU (Gopmylie, Xxapak-
TEp Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAITINYECKON
PELIETKN KOHKPETHOI'O BEIIECTBA;

packpeiBaTh cmbica llepuoanueckoro 3akona [[. . MenaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuonndeckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh MOHATHUS «IJ1aBHas mnoArpymma (A-
rpynna)» u «moboynas noarpymnmna (b-rpymnmna)y, Manbie U 60JbIIME TEPUOIBI, COOTHO-
CUTh 0003HAUYEHHUSI, KOTOPbIE UMEIOTCSI B MEPUOANMYECKON TabJule, C YUCIOBBIMU Xa-
PaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB W 3apsij spa,
o0111ee YnCiIo 3JIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH
o011re 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCUHEHH B Mpeje-
JaxX MajbIX MEPUOJOB U INIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peaknuu (1Mo YUCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY (-
(bexTy, Mo U3MEHEHHIO CTEeTIEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATh) OOIIHE U CrenuduIecKkue XMMHUIECKHE CBOMCTBA MPO-
CTBIX U CIIO)KHBIX BEIIECTB, MOJTBEPKIasi OMUCAHWE MPUMEpPaMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, HIeJIoUel U COJEeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, YpaBHEHUS PeaKIIUid,
MOITBEPKTAIOIIUX CYIIECTBOBAHME TCHETUUYECKOM CBSI3U MEXy BEIIECTBAMH Pa3iInd-
HBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI OCPEACTBOM CO-
CTaBJICHUS JIEKTPOHHOTO OajlaHca TUX PeaKIIMii;

MIPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOCHHUS, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMIHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (HopMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOJr01aTh MpaBWIIa TMOJB30BAHUSI XUMUYECKON MOCYION U JIabOpaTOpHBIM 000pYI0-
BaHUEM, a TaKXe MpaBuiia 0OpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSI-
MU I10 BBIOJHEHHUIO JTaOOPATOPHBIX XMMUYECKUX OIMBITOB MO MOJYYEHHIO U cOOMpa-
HUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

MIPOBOJIMTH PEAKIIMH, MOATBEPKIAOIINE KAYECTBCHHBIN COCTAaB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOIUI-, KapOoHat-, pocdar-, cu-
JMKaT-, Cyab(har-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHS U MOHBI M3yYEHHBIX MeETall-
JIOB, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAaHHUECKUX BEIICCTB;

MPUMCHSTh OCHOBHBIC OIEPAIlUU MBICIUTEIHLHOW NEATSIBHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNEe, CHCTEMATU3alINIO, BBISIBICHUE MPUYHMHHO-CIIECTBEHHBIX CBSI-
3el — JIsl U3y4EHUsl CBOMCTB BELIECTB U XUMUUECKHUX PEaKIUil, ECTECTBEHHO-HAyYHbIE
METO/bI TO3HAHUS — HAOJI0ACHNE, U3MEPEHHE, MOICTMPOBAHNE, IKCIIEPUMEHT (peab-
HBI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iesioB U TeM Koanvecrso yacos duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
°n/m
NPOrpaMMblI Bcero pecypceel

Paznen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTIOHATHUSHA

Xumusa — BakHas o0JIacTb ecTe-
1.1 CTBO3HAHMS U MIPAKTUYECKOU J1esi- 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
TEJILHOCTH YEJIOBEKA

1.2 BewecTBa 1 XxuMu4eckue peakiuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

Htoro no pazneny 20

Pa3nen 2. BaxkHeiiume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

B .K Nl 0 ok-

2.1 O3y%. RACTOPOA. LIOMITHE 0 OK 6 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
cuaax
B I -

2.2 H;?OPOH OFPITHE 0 KHCTOTaxX 1 €0 8 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
Boga. P ! 0 -

2.3 OA8. TACTBOPEL. HIOHATHE 05 OCHO 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
BaHUAX
O

24 CHOBHDIC fﬂaccm Heoprafreciin 11 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COCIMHEHUH

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
Xumuueckas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
Ilepuonnueckuii 3akoH u [leprnonu-
3.1 YyecKas CHCTeMa XMMHUYECKUX dJie- 7 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢
menToB JI. 1. Menpene-ena.



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

3.9 Xumnueckas cBA3b. OKHUCIUTEILHO- 8
' BOCCTAHOBHTEIIBHBIC PEAKIIUH

Wroro no pazueny 15

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB IIO ITPO-

I'PAMME 08

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

dyekTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3zgea 1. BemmecTBO M XUMH4YeCKHEe peakuu

[ToBTOpEHME 1 yriIyOJIeHHE 3HAHUI OC-

1.1 5 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
HOBHBIX Pa3JIeNIOB Kypca 8 Kiacca
@)
1.2 CHOBHLIE SAKOTONMEPHOCTH MMUHECHIX 4 BuGnnorexa LIOK https://m.edsoo.ru/7f41a636
peaxmii
2 - Xu-
1.3 HICKTPOITHHCCIA AMCCOMHAIA. A1 8 bubmmorexa LIOK https://m.edsoo.ru/7f41a636
MHYECKHE PEaKIIMU B PaCTBOPAX
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OOwast xapakTepuCcTHKa ec
2.1 THAT XaPAKTEPHOTHIA XIMITCCIX 4 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 anemMeHToB VA-rpynisl. A30t, pochop u 7 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COETUHEHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU ST



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

3.1 OO01111e CBOMCTBAa METAIIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiire Metauibl 1 UX COSIUHEHUSI 16 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 f;meCTBa H MATCPHAIIEL B IRUSHI HEoBe- 3 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOe Bpems 3 bubnnoreka [{OK 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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTesbHbIE PeCypchl

1 [Ipenmer xumuun. Ponb XuMuu B KU3HU Ye- 1 bu6nmoreka [IOK
JoBeka. Teia u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousaTre 0 MeETOAX O3HAHUS B XUMUH 1 bubnnorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «I[IpaBuna pado-
3 TI:II) B 1aboparo pI/II/I U IIPUEMEI 0p6 a erI/Is[ C 1 bubnnorexa LIOK
patop p pait https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl pas- 1 bubmuotexa [JOK
JIeJICHUsI cMeceu https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYMCTKH MOBapEeHHON 1 brbmmorexa LTOK
p P P https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmoreka [IOK
A 1
6 TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuotexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 bubnnorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJNIEKYIAPHOE VUECHUE 1 bubnnorexa LOK
yIAp ya https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSHCTBA COCTaBa BEIIECTB. XU-
but6mmoreka [IOK
10 Muueckas popmyna. BaneHTHOCTh aTOMOB 1

XUMHUYCCKHUX 3JICMCHTOB

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
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11 OtHocuTenbHas aToMHas macca. OTHOCH- bubnmoreka [JOK
TeJIbHasi MOJIEKYJIsipHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT 0 3JIEMEHTA B bubmmorexa [JOK
COEMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosb. MossipHast bubmuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 dusznueckre U XUMHUYECKUE SIBICHHS. XH- bubnnoreka IIOK
MUYECKas peaxius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NPOTEKAHUS XUMHUYeE- bubnuoreka [JOK
15 .
CKHUX pEaKLHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMU- bubnuotexa [HOK
YECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmuecTBa, MacChl BEIISCTBA bubnnoreka IIOK
110 YPAaBHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIECKUX peakiiui (co-
18 e I/IHGHE?I ;J‘IO)KGHI/HI 3ame peHHI; 06(M€ bubmmorexa [JOK
g P ’ - ’ https://m.edsoo.ru/ff0d3f34
Ha)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHe bubmmorexa [JOK
H T, Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HAaHUI
KonTtponbHas padora Nel no teme «Bere- bu6mmoreka [JOK
20
CTBA U XUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3s — cMech ra3zoB. CocTaB BO3AyXa.
21 KHCJJII};XO — 3JIEMEHT U TIPOCTOE Belly;(CTBO bubmorexa [TOK
poZt p Hl ’ https://m.edsoo.ru/ff0d448e
O30H
duznyeckue 1 XMMUUYECKHe CBOMCTBA KUC-
bubnuoteka LIOK
22 Jopoaa (peakiuy OKUCIICHHs], TOPSHHUE).

[TousTHe 00 OKCcHIax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Crioco0BbI MoTy4eHUs KUCIopo/ia B 1abopa-

23 TOPHUHU U IIPOMBIIIIEHHOCTH. [IpuMenenue bubmorexa LOK
p p P https://m.edsoo.ru/ff0d497a
KHCJI0pOJia
TermnoBoit 23 hHeKT XUMHUUESCKON PEaKIINH,
24 [IOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I buGnnorexa LIOK
p yp ’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
Tonnuso (HedTh, yroias ¥ MeTaH). 3arpss-
25 HEHUE B03( Q)a cnyorco6m €ro I e): OTBpa bubmmorexa LOK
Ayxa, PEAOTEP https://m.edsoo.ru/ff0d4c4a
[MIEHUS
[Mpaktuyeckas padora Ne 3 o Teme «Iloiy-
26 JyeHHue U coOOMpaHue KUCIOPOaa, U3YUEHHUE bubnnorexa LIOK
. p POAd, H3YH https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTB»
97 Bonopoa — anmemMeHT U poCcToe BENIECTRO. bubnnoreka IIOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznyecknue 1 XUMHYECKHEe CBOMCTBA BOJIO- bubmuorexa [JOK
pona. [Ipumenenue Boopoia https://m.edsoo.ru/ff0d4ddo
29 TTonsaTtne o KUCIOTAX U COJISIX bubnnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI oTy4eHus BoAopo/ia B 1abopa- bubnmnoreka [JOK
TOPUH https://m.edsoo.ru/ff0d4dd0
[Ipaktudeckas padora Ne 4 mo Teme «llomy-
31 yeHue U coOupaHue BOAOPOa, U3yUECHHUE bubmorexa HOK
| coonp FIOPOAE, H3YH https://m.eds00.ru/ff0d4f42
€ro CBOMCTB»
, bubnuotexa [JOK
32 M % ) A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOTHYECTBA BEIECTBA
but6mmoreka [IOK
33 ra3a 1o ero u3BeCTHOMY KOJIMUECTBY Bellle-

CTBa WK 00BEMY

https://m.edsoo.ru/ff0d55a0
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Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO

34 €aKIIMM Ha OCHOBE 3aKOHA OOBEMHBIX OT- bubmmorexa [JOK
peaitii https://m.eds00.ru/ff0d5708
HOIIICHHUH ra3oB
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOIbI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsiTie 00 MHAUKATO- bubnmoreka [JOK
pax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE 1
37 Helfacm epHHI,Ie paCTBO 13§ MaI:ICOBaﬁ oJIst bubmorexa LHOK
m p pPL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 no teme «lIpu-
38 TOTOBJICHHUE PACTBOPOB C ONPEIeIEHHOMN bubmorexa LHOK
N p N p . e https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBAY
39 Konrtponsnas padora Ne2 o teme «Kucio- bubnmnorexka HOK
poa. Boxnopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TosryueHne 1 XUMHUYECKUE CBONCTBA KUC- bubmuoreka [JOK
JIOTHBIX, OCHOBHBIX U aM()OTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHue n XUMHUYECKHE CBOWCTBA OCHO- bubmmoreka [JOK
BaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyueHue u XMMUYECKUE CBOMCTBA KUCIOT bubmorexa [TOK
b https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOObI bubmuorexa [{OK
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MOJIYy4YCHH A, XUMHUYCCKUC CBOMCTBa

https://m.edsoo.ru/00ad9474

[Tpaktuueckas padora Ne 6. Pemenne skc-

47 IIEPUMEHTAJIBHLIX 3a1a4 110 TeMe «OCHOB bubnnorexa LIOK
p A . https://m.edsoo.ru/00ad9b7c
HBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHUI
48 ['eneTnueckas CBA3b MEXy KJIaCCaMH He- bubnmoreka [JOK
OPTraHMYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
= H https://m.edsoo.ru/00ad9cb?
50 Kontponbnas pabota Ne3 no reme "OcHOB- bubnuotexa [HOK
HbIE KJIACChl HEOPTraHUYECKUX COCAUHECHMIT" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KJIACCU(PUKAIIAN XUMUYE-
51 ckux niieMeHToB. IToHATHE O TpyHIIax CXOolI- bubmorexa LOK
’ Pyl https://m.edsoo.ru/00ad9ffa
HBIX DJIEMEHTOB
Ilepuoanueckuii 3akoH U Ilepnoanueckas
52 cmf)TeMa XUMHAYECKUX BJ'IeMeIIzTOB pIn Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 TTepronasl, TPYIIIBI, TOATPYIIIEI Bubmorexa ITOK
PHOLBL, TPYIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
55 sneMmeHTOB llepuonnyeckoii cuctems J[. bubmorexa [TOK
PHOA T https://m.edsoo.ru/00ada6bc
Mennenecena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 110
56 ero nonoxkeHuro B Ilepuoanyueckoi cucreme bubnnorexa LOK
p https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
57 3nauenue [leproanueckoro 3akoHa s bubnmoreka [JOK

pa3BuTHUs Hayku U npakTtuku. [. . Menne-

https://m.edso0.ru/00ada96e
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JIeeB — Y4YEHBIM, NEAAror U rpakJaHUuH

DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnnoreka HOK
58 1
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 Mouwast xumideckas cBiz 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas noaapHas XUMH4YecKas CBI3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeMosIpHas XUMHYECKas 1 bubnmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crener okuceHHA 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuotexa [HOK
peakuu https://m.edsoo.ru/00adb076
bu6mmoteka [IOK
64 OKHUCINUTENIN U BOCCTAHOBUTEIHN 1 httns://m.edsoo.ru/00adb076
65 Konrtponbnas padora Ne4 o teme «Ctpoe- 1 bubnmnorexka HOK
HHUE aToMa. XUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
. bu6mmoteka [IOK
1
66 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/00adb33c
. but6mmoreka [IOK
67 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 1 https://m.edsoo.ru/00adch?
. but6mmoreka [IOK
68 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 1 httos://m.edsoo.ru/ffOd61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
Ilepuonnueckuii 3akoH. [lepuoauueckas cu-
1 cTeMa XuMu4eckux 3yemeHToB /1. 1. Men 1 bubmmorexa [TOK
T https://m.edso0.ru/00adb59e
Jieneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XU-
2 MHYECKHX IJIEMEHTOB TEPBBIX TPEX MEPHO 1 bubmorexa HOK
P P P https://m.edsoo.ru/00adb6b6
JIOB
3 Knaccudukanus u HoMeHKIaTypa Heopra- 1 bu6mmoreka [IOK
HUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMU4YeCcKO# CBA3U U TUIIBI KPUCTAJI- 1 bu6nunoreka [IOK
JIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme «IloBTo-
5 peHHe U yriTyOJieHne 3HaHUH OCHOBHBIX 1
paszienoB Kypca 8 Kiacca»
6 Knaccudukanus XuMHUECKUX peakiui Mo 1 bu6mmoreka [IOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOW pPEAKIIUH.
7 [ToHSITHE O TOMOTEHHBIX 1 F€TEPOTCHHBIX 1 bubmorexa TIOK
p https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE 0 XMMHUYECKOM paBHOBecHH. Dak-
3 TOPBI, BIUSIONINE HA CKOPOCTh XUMHYECKOM 1 bubmmorexa [JOK
PEAKIHUH U TIOJIOKEHHE XUMUYECKOTO paB- https://m.edsoo.ru/00adc28c
HOBECHS
9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuorexa [{OK

peakiuu

https://m.edsoo.ru/00adcade
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Teopus 3J€KTPOIUTHUECKON TUCCOLMALINN. bubmmoreka [IOK
10
CwibHBIC U CITa0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaKIuit bubsmorexa [IOK
P peartt https://m.eds00.ru/00add448
XHUMHUYECKHE CBONCTBA KMCIIOT U OCHOBAHMUIA
12 B CBETE MPEACTABICHUN 00 JICKTPOJIUTHYC bubmorexa LOK
. p P https://m.edsoo.ru/00add5d8
CKOM JTMCCOITUAIIH
XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPE/I-
13 CTaBJICHUI 00 DJICKTPOJUTHICCKOU JTUCCO bubmorexa LHOK
p A https://m.edsoo.ru/00add8b2
005 £:0007010
14 IlonsaTue o rugponuse coynei bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O0o00mIeHre U cHCTEMaTH3alus 3HAaHUH
= 1 https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue skc- bubmuoreka [JOK
MEPUMEHTAIbHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonrtponbHas padora Ne2 o teme «ek-
17 TPOJIMTHYCCKAS JUCCOIUAIINSA. X HUMHUUYCCKUC bubmorexa [JOK
P A HHAIL. https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
18 OO0m1as XxapaKTepUCTUKA TaJIOTEHOB. XUMH- bubnuotexa [JOK
YECKHE CBOMCTBA HA IIPUMEpPE XJIOpa https://m.edsoo.ru/00addfe2
19 XmopoBogopoa. CossiHast KUCII0Ta, XUMUYe- bu6nuoreka [IOK
CKHE CBOWCTBA, OJIYYECHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104
[Ipaktudeckas padora Ne 2 mo teme «llomy-
20 YEHHE COJISHOM KUCJIOThI, U3yUCHHUE e bubmorexa [JOK
. - 13V https://m.edsoo.ru/00ade348
CBOMCTBY»
21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmunorexa [IOK

peaKum"I, CCJIM OAVH U3 pCarcHTOB IaH B U3-

https://m.edsoo.ru/00ade488
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OBITKE

OO0mas xapakTepucTuka 3J1eMeHTOB VIA-

bu6nmoreka [IOK

22
TPYIIIIbI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxg[eHHe Ccephbl H(l;é COCI[I/IHCII){I/Iﬁ B IIpH buGnnorexa LIOK
p . P https://m.edsoo.ru/00ade64a
poje. XUMHUYECKHE CBOMCTBA Cepbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnuorexa [HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunel cepol. CepHas KUCIIOTa, (hru3nye- bubnmnoreka [HOK
CKHME U XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklluy, JIexKalllue B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOIy4eHUs cep- bubnmnoreka HOK
HOM KUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brrunciienne MaccoBoil 10U BBIXOJA ITPO- bubmuotexa [JOK
JIYKTa peaKkLuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
28 rpymibl. A30T, paclipoCTpaHEHUE B IPUPO- bubmorexa LHOK
PYIIBL - pactipoctp . pHp https://m.edsoo.ru/00adeeab
ne, Gpu3ndecKkue u XUMHIECKHE CBOMCTBA
29 AMMHUak, ero pu3nYecKue 1 XuMHYECKUe bubmuoreka [JOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTuueckas padora Ne 3 o teme «Ilomy- bu6mmoreka [JOK
YCHUE aMMUAKa, U3y4YEHUE €ro CBOUCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KucaoTa, e€ GU3NIeCKrue U XUMHU- bubnuotexa [JOK
YECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS
. bubnuoteka LIOK
32 B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH

https://m.edsoo.ru/00adf518
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Cpcabl COCAMHCHUSAMMU a30Ta

®dochop. Oxcua pochopa (V) u pochopnas

bu6nmoreka [IOK

33 KHCJIOTa, GU3NUECKHE U XUMUYECKUE CBOM-
¢ https://m.edsoo.ru/00adf68a
CTBA, MOTYYCHHE
Hcnonb3oBanue GocdaToB B KaYECTBE MHU-
34 HEpaJbHBIX yIOOpEHUM. 3arpsa3HeHUE bubmorexa [JOK
p . yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
VYrnepon, pacnpocTpaneHue B nmpupoje, Gpu- bubnuorexa [HOK
35 .
3UYECKHE U XUMHUYSCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcupl yriaepoja, uX pU3ndecKue ¥ XuMH-
yru P P bubmuorexa [JOK
36 YECKHE CBOMCTBA. DKOJOTHYECKHE MpoOIIe-
https://m.edsoo.ru/00adfebe
MBI, CBsI3aHHBIE ¢ oKkcuoM yriepona (1V)
bubmuorexa [JOK
37 VYronpHas KUCIIOTa U €€ COTN
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 no reme "llomy-
38 YeHHUE YIIICKUCIoro ra3a. KauecTBenHas pe bubmorexa HOK
o . P https://m.edsoo.ru/00ae027e
aK1ys Ha KapOoHaT-HOH
[TepBoHavanbHbIe MOHATUS 00 OpraHuye-
39 CKHX BEIIIECTBAaX KaK O COSAMHEHUSAX yIIIe- bubmorexa HOK
4 https://m.edsoo.ru/00ae054e
pona
40 Kpemuuii u ero coeiuHeHus bubmorexa LOK
P s https://m.edsoo0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue skc-
41 MepUMEHTAIbHBIX 33J1a4 110 TeMe «Bax- bubmorexa LOK
Ij https://m.edsoo.ru/00ae0bf2
HEHIIMe HEMETaJUTBl U UX COCIUHCHUS
42 KontponbHas padora Ne3 no reme «Bax- bu6mmoreka [JOK
HeWIe HeMeTalIbl U UX COeIUHEHUS https://m.edsoo.ru/00ae0el18
43 OO0mias xapakTepruCcTUKa XUMHYECKHUX dJIe- bubnuotexa [JOK
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MEHTOB — METAJUIOB. MeTalInuecKas CBI3b
1 METaJUIMYecKasi KpUCTAITNYECKas pereT-
Kka. dusnueckue cBOMCTBA METAJVIOB

https://m.edsoo.ru/00ael103e

XUMHYECKHE CBONCTBA METAJLIOB. DJIEKTPO-

bu6nmoreka [IOK

44 XUMUYECKHUN psll HAIPSDKEHUM METAIIIIOB https://m.edso0o.ru/00ae1156
OO0mue cnocoObl MOTYYEHUST METAJLIOB.
45 CniaBel. Beruncinenus no ypaBHEHUSAM XH- bubnuoreka [JOK
MHUYECKUX PEAKIMM, ECIU OJINH U3 pearcH- https://m.edsoo.ru/00ae1156
TOB COJCPKUT MPUMECH
46 [TonsiTHE O KOPPO3UK METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubnmnoreka HOK
41 [lenotrie MeTanbt https://m.edsogru/OanMbZ
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [llemouHO3eMeTbHBIC METAIITBI — KATbIAN 1 bubmorexa [JOK
MarHum https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeTMHEHUS KATbITUS brbmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o01IeHre u cucTeMaTu3alus 3HaHu|
52 JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs E::SSH/I;?]T:;(;(];IS/I; 0261886
53 [IpakTuueckas padora Ne 6 o teme "XKécrt- bu6muoreka [JOK
KOCTb BOJIbI U METO/IbI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
>4 Admiomuiit https://m.edsogru/Oan1064
55 AmMdoTepHbIE CBOMCTBA OKCHJIA M THIPOK- bu6muoreka [IOK

CcHhaa

https://m.edsoo.ru/00aelc64
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bu6nuoreka [IOK

o Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U cosn xkene3a (1) u bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMaTH3alis 3HAHUH
[TpakTuueckas padora Ne 7. Pemnenue skc-
59 MepUMEHTAIbHBIX 33J1a4 10 TeMe «Bax- bubmorexa LHOK
- https://m.edsoo.ru/00ae3de8
HEWIITUEe METAJUIBI M KX COCTMHCHUS
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKIINi, €CJIM OJIMH M3 PEarcHTOB JaH B U3-
60 I(;LITKue I/IJ,H/I COI[e;[)KI/IT H]CI)DI/IMCCI/I. " bubmorexa LHOK
Brruucnenuss MaccoBO# 101U BbIXO/a https.//m.eds00.0/006e1 750
MPOJYKTA PEAKIIUU
61 O06o0mIeHre U cucTeMaTr3aIus 3HaHUHA
62 KOj-ITpOJ'II)HaSI pabota Ned4 o Teme «Bax-
HEHIINEe METAJUIBI M KX COCIMHCHUS)
63 BemecrBa 1 maTepuansl B IOBCEIHEBHOU bubmmoteka [IOK
JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH bubmuoteka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumMun B perieHnH 5K0I0rHUeCKUX bubmuoreka [JOK
npodieM https://m.eds00.ru/00ae4270
66 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN EEEFZHE%T:;(;ESII; 0ae0d0a
67 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN EEEFZHE%T:;(;ESII; 0adb33c
68 O0001IeHre U cUCTEMaTU3ALINS 3HAHUI bubnnorexa LOK

https://m.edsoo.ru/00ad9ch2
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