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Cenrmieii 2023
IMNOSCHUTEJIBHAS 3AINIUCKA

[Iporpamma MO XMMHHM Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTABJICHA HAa OCHOBE TpeOOBaHUU K
pe3yabTataM OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMs, MPE/ICTABICHHBIX B
dI'OC 00O, a Taxxe Ha ocHOBE (enepanbHO paboyeil mporpaMmMbl BOCIUTAHUS U C YUETOM KOHLETIIMU TIPETOJaBaHUs
y4eOHOTO MpeMeTa « XMMUs» B 00pa3oBaTelibHbIX opranu3zanusx Poccuiickoit deneparum.

[Iporpamma mo XuMuM Ja€T MPEACTABICHHE O IENsAX, OOmed cTpaTeruu OOy4eHUsi, BOCIUTAHUS W Pa3BUTHS
oOydarommxcss CpeACTBaMM  y4yeOHOro MpeaMera, YCTAHABIMBAET O00S3aTENIbHOE NPEIMETHOE  COJIep KaHHe,
MpeayCcMaTPUBAET PACHPENCIICHHE €ro Mo KilaccaM U CTPYKTYpHUPOBAHHE IO pa3lieilaM U TeMaM MPOrpaMMbl IO XUMHUH,
ONpENIEeNIAeT KOJIMYECTBEHHBIE M KAYECTBEHHbIC XAPAKTEPUCTUKH COACPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD
U3YYCHUSI XUMHUHU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€U, JOTUKU Y4eOHOTO IMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcs, OMpeaessieT BO3MOXKHOCTU MpeaMeTa s peaiu3aluu TpeOOBaHWM K pe3yibTaTaM
OCBOECHHSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs, a TaKke TPeOOBaHUN K
pesynbrataM OOy4YeHHS XMMHUU Ha YPOBHE II€JIeM HM3y4eHHs] TPEeIMeTa W OCHOBHBIX BHUJOB yueOHO-TIO3HABATEILHOMN
JEATEIIBHOCTH 00yYaroIIerocs o OCBOCHUIO YISOHOTO COACPIKaHUS.

3HaHWE XUMHH CIY)KUT OCHOBOM [Jisi (POPMHUpPOBAHHS MUPOBO33PEHHUS OOYdYarOLIErocs, €ro MpeACTaBICHUU O
MaTepUaIbHOM €AMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (POpMHUpyeMble XUMHEH MPECTABICHHUS O B3aHMOIPEBPAILICHUIX
SHEPrMM W 00 DHBOJIOIMH BEIIECTB B NPUPOJE, O MyTAX pEHICHUS TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YEJI0BEUECTBA — CHIPHEBOM, IHEPTETUICCKOM, MUIIIEBON 1 HKOJIOTHYECKOM 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peaan3aiiii BO3MOKHOCTEH Il caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpPhl JTUYHOCTH, €€ OOIIeh U
(G yHKITMOHATBLHON TPaMOTHOCTH;



BHOCHUT BKJIaJ B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH OOYYalOmUXCs, HABBIKOB WX
CaMOCTOSATEILHON Y4eOHON NeSATeTbHOCTH, AKCIIEPUMEHTAIBHBIX M HCCIAEAOBATEIIbCKUX YMEHHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM I€SITEILHOCTH;

3HAKOMHT CO CHEelU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI IIEJIOCTHOTO B3IJISa HA €IMHCTBO MPUPOJIBI
1 YeJIOBEKa, SBJISETCS OTBETCTBEHHBIM ATAIlOM B (JOPMUPOBAHUHN €CTECTBEHHO--HAYYHOM IPaMOTHOCTH 00yJaroImuXxcs;

CrIocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K TPUPOIE, K
YeJI0BEKY, BHOCUT CBOU BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHKUe O0yqarOIIUXCS.

JlanHble HarpaBieHUST B OOyYEHHM XMMHHM OOECHEUMBAIOTCA CHENU(UKON coaepx aHusi y4eOHOro IpeameTa,
KOTOPBIN SIBISIETCS TMEJAaroruvyecky aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMUU Ha OMNpeeIEHHOM dTare e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE OOYUYAIOIIUMHUCS CUCTEMBI
MEPBOHAYAJILHBIX TOHATHN XUMHUHU, OCHOB HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTIEJbHBIX 3HAYUMBIX MOHSTUM
OPTaHUYECKON XUMMUHU.

CrtpykTypa cojep:kaHusi MPOTpaMMbl MO XUMHUHU C(OPMUPOBAHA HA OCHOBE CHCTEMHOIO MOAXOJa K €€ M3Y4YCHHIO.
ConepkaHue CKJIaAbIBAETCS W3 CHUCTEMbl TOHSATUA O XHMHYECKOM DJIEMEHTE M BEIIECTBE W CHUCTEMbI TOHSATHUH O
XUMHUUYECKOU peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPUHIIUITY MOCJIEI0BATEIILHOTO Pa3BUTHS 3HAHUHN
Ha OCHOBE TEOPETUYECKUX MPEJCTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— IIpeACTaBICHUM 00 AIEKTPOJIUTHICCKON JUCCOIMALIUY BEIIIECTB B paCTBOPAX.

TeopeTndeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TIOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIEAOBATEIIBHO OT OJIHOTO YPOBHSI K JIPYrOMY, BBITIONHSS (DYHKIIMH OOBSICHEHUS W MPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS K BO3MOYKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYUYECHUS U3YyYaEeMbIX BEILIECTB.

OcBoeHue MmMporpaMMbl MO XUMHUHU CIIOCOOCTBYeT (POPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOW COCTABIISIIOIIEH
HAyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW MPHUPObI, IEHHOCTHOIO OTHOILICHUS K HAYYHOMY 3HAaHUIO M METOAaM



MO3HAHUS B Hayke. M3ydeHue XMMUU MPOUCXOMUT C MPHUBICYCHUEM 3HAHUHN M3 paHee M3YYEHHBIX YYCOHBIX MPEIMETOB:
«Oxpyxaromuid Mupy», «buonorus. 5—7 knacced» u «®dusmka. 7 Kmace».

[Tpn m3ydeHNr XUMUU TIPOUCXOAUT (POPMUPOBAHUE 3HAHWA OCHOB XMMHYECKON HAyKH KaK 00JACTH COBPEMEHHOTO
€CTeCTBO3HAHMUS, TTPAKTHUYECKON JEATeIIbHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KYyJBTYphI. 3ajada
y4eOHOT0 MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBl XUMUUECKUX 3HAHUNM — BaKHEUIIMX (haKTOB, MMOHATHM, 3aKOHOB
U TEOPETUYECKUX TOJIOKEHUH, TOCTYIMHBIX 0000IEHIIT MUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAyKH, B MPUOOIICHUH K
HAyYHBIM METOJAaM TO3HAHUS TPU HM3YYCHWH BEIIECTB M XHMHUYECKHX peakiuid, B (OPMHUPOBAHWUU U PA3BUTHHU
MO3HABATENIbHBIX YMEHHM M UX NPUMEHEHUH B Y4EOHO-TO3HABATEIBHOW U Y4EOHO-HUCCIEAOBATEIbCKON ESITEIIbHOCTH,
OCBOCHMH TMPaBUJI 6€30MaCHOTO OOPAIIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu n3ydeHnn XMMUK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus BaXKHOE 3HaUECHUE TPUOOPENIH TaKHe 11eJ1, KaK:

— (dopmupoBaHHEe WHTEIEKTYadbHO PA3BUTON JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMIO, COTPYIHHUYECTBY,
CaMOCTOATEILHOMY MPUHATUIO PEHICHUHN, CIOCOOHOM aJaTUPOBATHCS K OBICTPO MEHSIIOITUMCS YCIIOBUSIM JKU3HU;

— HAmpaBIICHHOCTh OOy4YeHHS HaA CHCTEMaTHYECKOEe TMPHUOOIIEHHE OO0y4Yalomuxcsi K CaMOCTOATEIbHOM
MO3HABATENILHOMN JIeATeNTbHOCTH, HAYYHBIM METO/IaM MO3HaHUSI, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XHUMUH,

— o0ecrieueHue ycIoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS OIbITa pa3HOOOPAa3HOU NIEeATETLHOCTH,
MO3HAHUSA W CaMOTIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICITCIHHOCTH;

— (opMupoBanue 001IeH HYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJIC YMEHHUA OOBIACHSTH
Y OIICHWBATH SIBJICHUSI OKPYIKAIOIIETO MHPA, UCTIOJIb3Yys 3HAHUS U OIBIT, MOJYyYEHHbIE TIPU W3YYECHUU XUMHH, PUMEHSATD
WX MPU PEIICHUH MPOOJIEM B IMTOBCEIHEBHOM KU3HU U TPYJIOBOM JIEATCILHOCTH;

— ¢hopMHUpoOBaHNE Y OOYYAIOIINXCS TYMAaHUCTUYECKUX OTHOIICHHM, MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUW IS
BBIPAOOTKH SKOJIOTHUYECKH IEJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOU JEATEIBHOCTH B ICNISIX COXPAHEHHUS CBOETO
30POBbS ¥ OKPYKAKOILIEW ITPUPOTHON CPEIbI;



— pa3BHTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHSI
OOIIEYEIIOBEYSCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS M HAMPaBICHHOCTH JIaJbHEHIICTO
oOyJeHus.

OO611ee 9ynciI0 YacoB, OTBEIEHHBIX IS M3YYCHHS XUMHH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, COCTABIISICT B 8
Kiacce — 68 JacoB (2 yaca B HECIIO)

COILEPKXAHUE OBYUYEHUASA

8 KUIACC
IlepBoHaYyabHbIE XUMHYECKHE IOHATHSA



[Ipenmer xumuu. Ponbs XuMuu B KU3HU YeJIOBEKA. XUMUA B CHCTEME HayK. Tena u BemecTBa. Pu3sndyeckre CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHuE BemiecTs. [lonsaTre o MeToax no3Hanus B XuMuu. YncTtelie BemecTBa U cmecu. CocoOsbl
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AeMEeHThl. CUMBOJIbI XUMUYECKHUX AJIeMEHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckasi ¢gopmyna. BalleHTHOCTH aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
OTtHocuTenbHass atromMHas Macca. OTHOCHUTENbHAs MOJIEKYJsipHass Macca. MaccoBasl 10yl XMMHUYECKOTO JJIEMEHTa B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Monbs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA, MAaCChl M YKCJIA CTPYKTYPHBIX €IMHULL
BenlecTBa. Pacuérsl o Gopmynam XUMUYECKUX COETUHEHUI.

duznyeckre U XUMHYECKHUE SIBJICHUS. XUMHUUYECKas peakuusi U €€ MpU3HAaKU. 3aKOH COXPAaHEHHUsS] MacChl BEILECTB.
Xumuueckue ypaBHeHus. Kiraccuukanys XuMUYecKux peakuuil (COeTMHEeHHs, pa3IoKEeHMs, 3aMElIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1a00paTOpun U mpruéMamMu 00palieHus ¢ J1abopaTopHbIM
o0opy/loBaHMEM, H3YY€HHE M oOmHucaHue (U3NUYECKUX CBONUCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHUE
¢u3nueckux (MJIaBIIEHUE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYyNKe, KUIEHUWE W KOHJEHCALHs BOJAbI) U
XUMUYECKUX (TOpPEHHUE CBEYM, MPOKAIMBAHME MEIHON MPOBOJIOKH, B3aMMOJCUCTBHE MeJla C KHUCJIOTOM) SIBICHHI,
HaOJII0JIEHUE U OMHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3jiokeHHe caxapa, B3auMOJCHCTBUE CEPHOI
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMoIeCTBHE Kelie3a C paCTBOPOM
comu meau (), m3yuenume cnocoOOB pa3jesieHus CMecel: ¢ TMOMOILIbI0 MarHurta, (UIBTPOBaHHUE, BbIIApUBAHUE,
JUCTUIIIALMS, XpomaTorpadusi, MPOBEACHUE OUYMCTKH TOBAapEHHOW COJM, HAOJIOJEHHE M ONHCaHUE pPe3yJIbTaTOB
IIPOBENICHHUSI OIbITA, HJUTFOCTPUPYIOLLErO 3aKOH COXPAaHEHHUSI MACChl, CO3/IaHUE MOJEIIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT u mpocTtoe BemectBo. HaxoxaeHue kuciaopona B
npupoae, Quanyeckue U XuUMUYecKue cBocTBa (peakuuu ropenus). Oxkcunbl. Ilpumenenune kuciopona. CrnocoObl
MOJIYYeHHS] KUCJIOpOoJa B JabopaTopuu U NpoMbIuieHHOCTH. KpyroBopot kucinopoaa B npupojae. O30H — amioTpomnHast
Mou(UKAIHS KUCIOPO/a.



TemnoBoit 3pheKT XUMUYECKOW peaKknHd, TEPMOXUMHUYECKHE YpaBHEHUS, 9K30- U SHAOTEPMHUECKHUE PEaKIIHU.
TomnuBo: yroib u MeTaH. 3arpsi3HeHHE BO3/AyXa, YCHUIIEHHUE TAPHUKOBOTO 3P deKTa, pa3pylieHUEe 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B npupoje, pusndeckre 1 XUMUIECKHe CBONCTBA,
NpUMEHEHUE, CIOCcOObI MosTydeHus. KuciaoTel u comu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbL. Boma kak pactBopurenb. PacTtBopel. HacellieHHbIE M HEHACHIIIEHHBIE PACTBOPHI.
PacTBopuMoOcCTh BelecTB B Boje. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHus. Poib
pacTBOpOB B MPHUPOJIE U B KU3HU 4YesioBeka. KpyroBopot Boabl B HpHUpoJE. 3arps3HEHHE NPUPOIHBIX BoJ. OxpaHa u
OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroue (OCHOBHBIE,
KHCIIOTHBbIE, aM@oTepHble) U HecosieoOpasyromue. HoMeHnknarypa okcuaoB. Pu3nyeckne W XHUMHYECKUE CBOMCTBA
okcua0B. [lomydeHrne OKCHIoB.

OcnoBanusi. Knaccudukanus ocHoBaHui: MIETOYM W HEPACTBOpUMBbIE OCHOBaHUS. HomeHkiaTypa OCHOBaHUM.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBAaHUU. [lomydeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucioT. OuU3HUeCKME M XMMHUYECKHME CBOMCTBa KUCIOT. Psn
aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conn. Homenknartypa coneit. @u3ndueckrue U XUMA4YeCKUe cBorcTBa come. [lomyuenne conei.

['eHeTnueckas CBsI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEJICTICHUE COJIepKaHUS KUCIOpoa B BO3IyXe, MOIydeHUe, COOMpaHue, paclio3HaBaHUE U U3y4YeHHE
CBOMCTB KHCIIOpOJa, HaOJII0/IeHHE B3aMMOJACICTBHUS BEILECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHMSI M MPEKPALECHUS
ropeaust (moxkapa), O3HaKOMJIEHHE C oOpa3laMu OKCHAOB M OIMCAaHUE UX CBOWCTB, MOJy4YyeHUE, COOMpaHue,
pacrio3HaBaHHWE U WM3Y4YEHHE CBOWCTB BOJOpOJa (ropeHue), B3aumMozeicTere Bogopoaa ¢ okcuaom meau (Il) (Bo3moxkuo
UCIIOJIb30BaHUE BHUICOMATEPHAIIOB), HAOI0JeHEe 00pa30B BEUIECTB KOJIMUYECTBOM | MOJIb, HCCIEI0BaHNE OCOOCHHOCTEM
pAacCTBOPEHHUS BEUIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, NMPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHOM MACCOBOM HOJIEM
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOJAbI C METaUIaMH (HaTpueM M KajblueM) (BO3MOXHO MCHOJb30BAHHE
BUJICOMATEPHAJIOB), UCCIEIOBaHUE OOPa3[0OB HEOPTaHWYECKUX BEIIECTB Pa3jMYHBIX KJIACCOB, HAOMIOJEHUE M3MEHEHUS



OKpacKH MHAMKATOPOB B paCTBOpPAX KHUCIOT U LIEJI0UeH, n3ydeHue B3aumoaencTus okcuna meau (11) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METAJUIAMH, PEAKINN HEUTPAIU3ALMNY, MTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe « BaKHEUIINe KIIACChl HEOPTaHUYECKUX
COEIMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuognueckasi cucrema xumuuyeckux jiemenToB JI. . MennesneeBa. Ctpoenue
aToOMOB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMH

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOIHBIX JIEMEHTOB (ILIETOYHBIC U
IEJIOYHO3EMENTbHBIE METAJIJIbl, TaJOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhlE 00pa3yloT aM(OTEpHbIE OKCHUIBI U
TUIPOKCHUBL.

[Tepuognuecknii 3axoH. Ilepuoanueckas cuctrema xumudecknx 3neMeHToB Jl. 1. Menneneera. Koporkonepuoanas u
nuHHoTniepuoaHas Gopmel [lepuoanueckoit cucteMbl xumuueckux snemMeHToB J[. M. Menaeneena. I[lepuonabl U rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. M3otombl. DnekTpoHbl. CTpoEHHE 3IIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBeix 20 xumuueckux sjemMeHTOB Ilepumoamueckoit cucrembl JI. M. MeHneneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI paguyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB, METAUIMYECKHMX W HEMETAIMYECKUX
CBOWCTB I10 TPYyNIIaM U TIEPUOJIaM.

3nauenue Ilepuoanueckoro 3akoHa u llepronnueckoil cCUCTEMbl XMMHYECKHUX BJIEMEHTOB JJIS PAa3BUTHUS HAyKH U
npaktuku. J{. 1. MenaeneeB — yu€Hbli U TpakIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJisIpHAsT W HEMOJIAPHAs) CBsI3b. JEKTPOOTPUIATEILHOCTh XUMHYECKUX
aneMeHTOB. IOHHAs CBA3b.

Crenenb oxucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIEHUS W BOCCTAHOBJICHMUS.
OKuUCAUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3yueHure o0pasIoB BEIIECCTB METAUIOB U HEMETAJIOB, B3aUMOACHCTBHE THAPOKCHIA IIUHKA C pACTBOPAMH KUCJIOT U
1IeJI04eil, MPOBEJAEHUE OIbITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue,
pEeaKIuu Pa3oKeHUsl, COETUHEHHUS).



Mescnpeomemmunie ceasu

Peannsanus MeXIpeIMETHBIX CBS3€U MPU U3YYEHHHM XMMHU B 8 KJIACCE OCYLIECTBIIECTCS YE€PE3 UCIOJIb30BAHUE KAK
OOIIMX EeCTECTBEHHO--HAYYHBIX MOHATUN, TaK W TOHSATUH, SBISIONIMXCA CHCTEMHBIMHU JJISl OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTO IIHKJIA.

OO011e ecTeCTBeHHO--HAyYHbIE MOHATHS: HAYYHBIN (pakT, TUIOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3, Kilaccudukamus,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOICIIb, SIBJICHHE.

duszuka: MaTepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWI, WU30TOIMbI, PAAHMOAKTHBHOCTH, MOJIEKYIIa,
AIIEKTPUYECKUI 3apsfl, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, (PU3MUECKUE BEIMUUHBI, €AMHULIBI
U3MEpEHMs], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HBIE HMCKOMAEMble, TOIUIMBO, BOJIHBIC

pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOINEro oOpa3oBaHUs JOCTUTAIOTCSA B XOJ€ OOydEHHS
XMMHHA B €IWHCTBE y4eOHON M BOCIHTATEIbHON EATEIBHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMA POCCHHCKHMU
COIMOKYJIBTYPHBIMA W JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPUHATHIMH B OOINECTBE IMpaBUIaMH W HOPMaMHU
MIOBEJICHHS U CIIOCOOCTBYIOT MPOIIeCcCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COITHAITM3AIIUN 00YJarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAONIMXCSA PYKOBOJICTBOBATHCS CHUCTEMON MO3MTHUBHBIX
IICHHOCTHBIX OPHEHTAIMI U PAaCIIMPEHHE OIbITA AEITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHMOTHYECKOIr0 BOCIIMTAHUS:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIICIHIO, TOHUMAaHHMSI
3HAYCHUS XMMHUYCCKOW HAyKH B YKH3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAAETh JOCTOBEPHOH HMH(pOpMaIuen o
HEePEOBBIX JOCTHKEHUSAX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHU X 00
YCTPOMCTBE MUPA U OOIIIECTRA,;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:



IIPEICTABIICHUS O COUUAIBHBIX HOPMaX M IpaBUiiaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOHM, Y4eOHO-UCCIEN0BATENIbCKON, TBOPUECKOW M JAPYTUX BHUIAX JACSITEIBHOCTH,
TFOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOM JEATEbHOCTHM IPH BBINOJIHEHUH YYEOHBIX, [O3HABATENbHBIX 3a]ad,
BBITIOJIHEHUU XHMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMMOIOHMMAHUIO U
B3aMMOIMIOMOIIM B MpOIecCe ITON y4eOHON AESITeNIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHUE U MOCTYIKUA CBOUX
TOBApHILEH C MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XWMHYECKOW PEaKIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M COCTABJISIIOLIME OCHOBY JUIS ITOHUMAHUS CYIIHOCTH HAyYHOM KapTUHBI MHMpPA, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs MPHUPOAbI, B3aUMOCBS3AX 4YEJIOBEKa C MPUPOIAHOM CPEIOH, O POJIU XUMHUHU B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIEC HA MOJIYYEHUE HOBBIX 3HAHUU MO XMMUU, HEOOXOIUMBIE ISl OOBSICHEHUS
HAOJIIOTAeMBIX TPOIIECCOB U SIBICHUM, MO3HABATEIbHOW, MH(POPMAIIMOHHON U YHUTATENHCKOW KYJIbTYPBI, B TOM YHCIIC
HaBBIKOB CAMOCTOSTEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CIPABOYHOM JUTEpaTypoil, JOCTYMHBIMU TEXHUYECKUMHU
cpelcTBaMU MH(POPMALIMOHHBIX TEXHOJOTU;

UHTEpEC K OOYYEeHHI0 M TO3HAHUIO, JIO003HATEIBbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K CamMO0Opa30BaHMIO,
MPOEKTHOM W MCCIIEOBATENbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBbIOOPY HANpPaBJIEHHOCTH M YPOBHS OOYYEHHs B
JTaJIbHEHIIIEM;

4) ¢popMUPOBaHUS KYJbTYPHI 3/I0POBb:

OCO3HAHHWE LEHHOCTH *U3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3J0POBBIA 00pa3
KU3HHU, OCO3HAHUE MOCIEACTBUN W HENPUATHE BPEIHBIX NMPUBBIYEK (YHOTPEOJICHUS ANKOTOJsl, HAPKOTUKOB, KypEHHUs),
HEOOXOMMOCTU COOJIIOICHMSI TIPABHJI 0€30MaCHOCTH TP OOpAIleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU
KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3y4YeHHUIO mpodeccuid U TpyAa pa3IMdyHOTO POJa, YBAKEHHUE K TPyAy M pe3yJbTaTaM
TPYJIOBOM JEATENBHOCTH, B TOM YHCIIE HAa OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHBIA BBHIOOP
WHAMBHUIYAIbHON TPAaeKTOPHH MPOJOJDKEHUSI 00pa30BaHUs ¢ yU4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHH,



OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTHENHONW MPO(PECCHOHAIBHON NEATEILHOCTH U Pa3BUTHSI HEOOXOIUMBIX
YMEHUH, TOTOBHOCTH aJIalITUPOBATKLCS B TPOPECCHOHATIBHOM Cpelie;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOIICHUE K IPUPOJIC KaK UICTOYHHUKY KHU3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS,
MOHMMAaHUE IIEHHOCTH 3JIOPOBOTO U Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHMYECKOMY 3JI0POBBIO, OCO3HAHHWE IICHHOCTH COOJIFOJCHHSI MPABWJI OE30MACHOTO TIOBEACHHS TMPHU
paboTe C BelIeCTBaMu, a TAKXKE B CUTYAIUsIX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUSA, IOJydaeMble IPH HW3YUYCHHH XUMUH, JJIs8 pEIIeHUs] 3a/Jad, CBS3aHHBIX C
OKpY’Karolield MPUPOTHON CpPEIOM, JJisd TOBBIMICHUS YPOBHS SKOJOTMYECKOM KYJIbTYPhl, OCO3HAHUS TJI00AIBHOTO
XapakTepa dKOJOTHYECKUX MPoOJieM U MyTeH WX pelieHus MOCPEACTBOM METOJO0B XHUMHUHU, IKOJOTHYECKOT'O MBIIUICHHUS,
YMEHUSI PYKOBOJCTBOBATHCS UM B ITIO3HABATEILHOM, KOMMYHHKATUBHOW U COIMAIIBHON TTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX PE3yIbTaTOB BHIACIISIIOT 3HAYMMbBIC I (POPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIC
MOHATHS (3aKOH, TCOPHUSI, TPUHITUII, TUIIOTE3a, (haKT, CHCTEMa, MPOIIeCC, IKCIIEPUMEHT U JIPYTroe. ), KOTOPhIe HCTIOJIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpEeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ATUX MPEIMETOB (POPMHUPOBATH
MpEACTaBICHUE O IIEJIOCTHOM HAydyHOM KapTUHE MHpa, U YHHUBEpCaldbHble ydeOHBbIE AcHCTBHS (TIO3HABATEILHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIC), KOTOpbIe OOECHeYrBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YISOHOM ACATETLHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornueckue aeicTBHuA:

YMEHUS KCMOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHUM: PACKPBIBATH CMBICIT XMMHUYECKUX
MOHATUM (BBLACISATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TMOHSTHSIMH), HCIOJIb30BATh
MOHATHS JUII OOBSCHEHHS OTISABHBIX (DAKTOB M SBJICHUM, BBIOMpPATh OCHOBAHHUS M KPHUTCPHHM IS KilacCHpUKAIMH
XUMUYECKUX BEMIECTB M XUMUYECKUX PEaKIUi, YCTAaHABIWBATH MPUYMHHO-CIIEJCTBEHHBIE CBSI3M MEXKIYy OOBEKTaMHU
W3YUYEHHUs, CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO AaHAJIOTHUU), JeJIaTh BBIBOJBI H
3aKJIFOYCHUS;



yYMEHUE NPUMEHSTh B MTPOLIECCE MO3HAHUS NOHATHUS (IPEAMETHBIE U METANPEIMETHBIE), CHMBOIMYECKUE (3HAKOBBIE)
MOJIEIM, UCIOJb3yeMble B XUMHUH, MPEOOPa30BHIBATh IIMPOKO MPUMEHSEMBbIE B XMMHUHU MOJEIbHbIC MPEICTaBICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ 3JIEMEHTa), XUMHUYeckas (Qopmyia M ypaBHEHHE XMMHUYECKOH peakuud — NpU PEIICHUU
y4e0HO-TI03HABATENbHbIX 3a/1a4, C YUETOM 3TUX MOJENbHBIX MIPEICTABICHUN BBIABIIATh U XapaKTEPU30BaTh CYIIE€CTBEHHBIE
IPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB M XMMHUYECKHX PEaKLMH, BBISIBISATH OOILIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U POTUBOPEUYUS B U3y4aEMBIX IIPOLIECCAX U SABICHUSAX.

Bba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCII0JI30BaTh IIOCTABIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, @ TAK)KE B KAYECTBE OCHOBBI IS
(opMHUpPOBaHUS TMIOTE3bI 10 NPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXICHU;

IpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3ALMU U IMPOBEICHUIO YUYEHHYECKUX 3KCIIEPUMEHTOB, YMEHHE
HaO0JII0AaTh 33 XOJI0OM MPOLECCa, CAMOCTOATEIBLHO MPOrHO3UPOBATH €T0 PE3yJbTaT, POPMYIUPOBATH 0OOOIIEHUS U BHIBOABI
10 pe3yJbTaTaM MPOBEIEHHOIO OMbITA, UCCIEA0BAHMS, COCTABIATh OTUET O MPOACIIaHHON padoTe.

Pabora c nunpopmanmueii:

yYMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM MpEACTABIICHUS,
MOJIy4a€MYI0 M3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpAaTypa XHUMHYECKOTO COJAEpPKaHUSA, CHPABOYHBIC
nocoOusi, pecypcel HTepHETa), KpUTUUECKHU OLIEHUBATh IPOTUBOPEUHBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE MPUMEHATh Pa3u4yHble METOAbl U 3alpoChl MPHU IMOUCKE M OTOOpe MH(OpPMALUMU U COOTBETCTBYIOIIMX
JTAaHHBIX, HEOOXOIUMBIX ISl BBIOJIHEHUS YU€OHBIX U MO3HABATENbHBIX 3aau ONPEACIEHHOTO THIA, TPUOOPETEHHE OMbITa
B 00JIaCTH HCHOJIb30BaHUSI HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJCHHE KYyJbTypOl aKTUBHOTO
UCIIOJIb30BAHUSL PA3IMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSATEIBLHO BBIOMpATh ONTUMAJbHYIO (OpMY Npe/CTaBICHUS
uH(pOpMaIUU U WLTIOCTPUPOBATH PEIIa€MbIe 33/1a4M HECJIOKHBIMU CXEMaMU, uarpaMMamu, ApyrumMu opmamu rpa@uku
1 UX KOMOMHALUSAMU;

YMEHHE UCIOJB30BaTh U aHAIM3UPOBATh B IpOLECCe YUeOHOW M UCCIIEeI0BATENIbCKON IeATEIbHOCTH HH(DOPMALIHIO O
BJIMSIHUU IIPOMBIIIJIEHHOCTH, CEJILCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH ITPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHMSI 3a7aBaTh BOIIPOCHI (B XO/€ Auanora u (Win) JUCKyCCUH) IO CYIIECTBY O0CYKIaeMON TeMbI, (POPMYIHpPOBATH
CBOU ITPEUIOKEHNS] OTHOCUTENIBHO BBINIOJHEHUS IPEAJIOKEHHON 3aa4H;



YMEHUS NPEACTABIATH MOJTYYEHHBIE PE3YNIbTAThl IO3HABATEIBHOMN IEATEIBHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTAaX;
JieNaTh MPE3eHTALMI0 Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpHUMEHTa (J1abopaTOPHOTO OMbITa, JabOpaTOpHOI
paboTHI 10 UCCIEOBAHUIO CBOMCTB BELIECTB, YUEOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM IIO3HABaTEIbHOM M HCCIEIOBATEIbCKON
JESATEIbHOCTH TPU PEHICHUH BO3HHUKAIOLIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIVIACOBAHUS IMO3ULUI
(0OcyxeHnsa, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS COBMECTHBIX JIEWCTBHI, ONPENEIIEHNE KPUTEPUEB
10 OLIEHKE KaYeCTBa BBIMIOJHEHHON pabOTHI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITEJIBHO ONPENEIATh LEIU JEATENbHOCTH, INIAHUPOBATh, OCYLIECTBIISITh, KOHTPOJIUPOBATh U NPHU
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JEATEILHOCTD, BEIOMPATh Hanboee 3(h(HeKTUBHBIE CIIOCOOBI pELIEHHs YUEOHBIX U
MO3HABATEJIbHBIX 3a/1a4, CAMOCTOSATEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBINM alrOPUTM JAEUCTBUN NpU
BBINIOJIHEHUH 33/IaHUM C YUETOM MOJTYyYEHUS HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTAaX — BEUIECTBAX U PEAKIUAX, OLIEHUBATh
COOTBETCTBHE IIOJYYEHHOIO pe3yJibTaTa 3asBJICHHOM LENM, YMEHHE MCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
IIpeIaraéMple B YCIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHUIO OOS3aTENBHOTO COJAEPkKAHUS, YCTAHOBJIEHHOIO JaHHOW
dbenepanpHOll paboueil mporpaMMoM, BBIJCTSIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYyYHBIC 3HAHMS, YMEHHUS U CIIOCOOBI
neicTBUi, cienuduueckue s mpeIMeTHOW 00macTu « XUMUs», BUJIbI ACSITEILHOCTHU 10 MOJIYYEHHUIO HOBOT'O 3HAHUS, €ro
UHTEPIIpEeTalNU, TPe0OPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIHAX.

K koniry 00y4yeHus B 8 ky1acce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh CPOPMUPOBAHHOCTh
y 00y4Yaromuxcs YMEHUM:

e PACKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI AJIIEMEHT, IPOCTOE BEILIECTBO,
CJIIOKHOE BEIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCHUTENIbHAS aTOMHas |
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas J0JII XUMUYECKOIO 3JIEMEHTA B
COCIMHEHUU, MOJSIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBLHOCTh, CTENEHb
OKHCJICHUS, XMMMUYECKas peaklus, KIacCU(pUKaLUs peakUui: peakuud COECIUHEHMs, PEaKLHUU pa3JIoKeHUs,
peaKuu 3aMeIleHus, peakui 0OMEHa, 3K30- U SHIAOTEPMHUECKHUE PEaKIMU, TETJIOBOW 3PQEKT peakuuu, sapo



aToMa, 3JIEKTPOHHBIN CIOW aTromMa, aTOMHas OpOHUTAIIb, PAIMYC aTOMa, XUMUYECKAsl CBSI3b, MOJSIPHASI U HEMOJISIpHAs
KOBAJICHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KATHOH, aHWUOH, PAacTBOp, MaccoBas JO0Js BellecTBa (MPOIEHTHAas
KOHLIEHTpAalLusl) B pacTBOPE;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHWYECKUX MOHATUNA W MPUMEHSTh 3TH NOHATUS NPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCITOJIP30BATh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYIT BEIIECTB M YPAaBHEHUN XUMUYCCKUX PEaKITHi;
ONPENENATh BAJCHTHOCTh ATOMOB SJIEMEHTOB B OWHAPHBIX COCIUHECHUSX, CTENEHb OKUCIICHHS SJIEMEHTOB B
OMHApPHBIX COEIUHEHUSX, TPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COeIUHEHUM 1o dhopmyram, BUJ
XUMHUYECKOU CBsI3U (KOBAJIEHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMbich [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE NIEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT HUX IMOJoXKeHusi B Ilepuoamdeckoid cucTemMe, 3aKOHOB
COXpaHEHUSI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUs], 3aKOHa ABOTrapo;
OMMKCHIBATH U XapaKTEPU30BaTh TabMuHyto popmy [leproaudeckoit CHCTEMbI XUMUYECKUX IJIEMEHTOB: Pa3inyaTh
MOHATHUS «TJ1aBHas noArpymnmna (A-rpynmna)» u «mnodounas noarpynma (b-rpymma)», Manbie U 00JbIIME TIEPUOIBI,
COOTHOCUTH 0003HAUYEHUSI, KOTOPhIe UMEIOTCsl B Taonuile «llepuoanueckas cuctema XuMudeckux snemeHToB 1. U.
MenpeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij SApa,
oO01Iee YUCIIO SJIEKTPOHOB M PACHPEIESIEHUE UX MO ANEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUYECKHE peakiuu (Mo 4uciIy u
COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P hEKTY);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3MUYHBIX KIACCOB, MOATBEPKIAs
OMHUCaHUE MPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKITU;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTU OT MX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMHUUYECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO XHUMHUYECKOTO
pJIeMeHTa Mo GopMyJie COEIMHEHHS, MAaCCOBYIO JI0JII0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN pEaKINH;



NPUMEHATH OCHOBHBIE OIEpAI[MM MBICIUTEIBHON NEATEIbHOCTH — aHallM3 UM CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTH3alNI0, KIACCHU(DHUKAINIO, BBISIBICHHE NPUYUHHO--CICCTBEHHBIX CBSA3€M — /i M3Yy4YEHUS CBOMCTB
BEIICCTB M XUMHYECKHX pEaKIMi, €CTEeCTBEHHO-HAy4YHbIe METOJbl IO3HAHUS — HaONIO/IEHHE, H3MEpPEHUE,
MO/JICIMPOBAHUE, IKCIIEPUMEHT (peabHbIM U MBICICHHBIN);

CIIeZIOBaTh MPaBHUJIaM I0JIb30BAaHUS XMMHUUYECKOW TOCY10i U 1a00paTOPHBIM 000pYAOBaHHEM, a TaKXKe MpaBHIaM
oOpallieHusi ¢ BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHUIO M COOMPAHHMIO Ta3000pa3HbBIX BEIIECTB (BOAOpPOAA M KHUCIOPOJAa), MPHUTOTOBIICHUIO
PacTBOPOB C OIpeneIEHHON MacCOBOM J10JIeil pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKHE
HKCIEPUMEHThI IO PACHO3HABAHUIO PACTBOPOB IIEJNOYEH W KHUCIOT C IOMOIIbIO HHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METUIOPaHXK U IpyTHUeE).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KosmmuecTBo yacos
Ne HanmenoBanue pasieiios u DJIeKTpOHHbIe (HM(POBbIE)
KonTpoJsbHbie IIpakTnyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChl
padoThI padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE OHATHS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' IIPaKTUYECKON NEeATEIbHOCTH https://m.edsoo.ru/7f41837c
4esI0BeKa
19 BemecTBa n XuMu4eckue 15 1 but6mmorexa [IOK
' peakuun https://m.eds00.ru/7f41837¢
HWroro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB



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

51 Boznyx. Kucnopon. Ilonsitue 6 Bu6mmoteka [JOK
00 okcugax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 bubmuoreka [JOK
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 5 bubnunoreka LIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 bubnunoreka LIOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

Xumuyeckas ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuU

Ilepronnueckuii 3aKOH 1

31 [lepuonuueckast cucrema 7 bubmuoreka [IOK
XUMHYECKHX 3aeMeHToB /. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
Xumudeckas CBI3b.

3.2 OKHCIIHTEIBHO- 8 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIIHU
bu6nmorexa LIOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [OK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmorexa [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOW COJIN)»
bubmuorexa [JOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEUIECTBA 1 bubmmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmoreka [JOK



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
10 Xumuueckas popmyia. BamreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX 2JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnmnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bu6mmoreka [IOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX bubmotexa [JOK
» N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus xuMruaecKkux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0XKCHUS e bubmoreia HOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnnoreka [HOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22
KACIOPOJA (pAKILH OKACIEHI, https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CniocoObI oTy4eHus1 KHCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHUIX
TomuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI iro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyduenne u coOupanue KUciopoaa bubmmorexa LHOK
i . p poia, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o Teme bubnmoreka [JOK

«[Tonydyenue u cobupanue BoaOpoaa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)

32

Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
7P N peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachiieHHbie
37 u HeHaCBIpeHHLIE acTBOpBL. MaccoBas bubmorexa HOK
m PaCcTBOPHI. https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéB};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Ki1accaMu bubnnorexka [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
53 [lepuoapl, rpynimbl, MOATPYIIIHI bubnmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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Crpoenue atomoB. COCTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHYECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnoreka [JOK
MenneneeB — y4€HBIN, IEJArOr U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OkucIUTENU U BOCCTAHOBUTENH bubmmorexa [JOK

https://m.edso0.ru/00adb076
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65 KontponsHast padora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIi ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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