MHMHHUCTEPCTBO NPOCBEIEHUAS] POCCUVCKON ®EJEPATIMA
MunucreperBo oopazoanus CapaToBekoi 00aacTH
AnvunHcTpanus TaTHineBckoro MyHHIHNaAbHOro paiiona CapaToBckoi
o0J1acTH

MOY "COIII c. boasmasn WsanoBka umenn I'epost Coserckoro Corosa B./I,

Konnosa'"
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

Ha 3acemanuu [[IMO 3am. mupekropa o YBP - mupexTop MOY "COllI
n ! /B_onbmaa\MBaHOBKa

V2
V7

év%w 7~ Huxonaera E.B.
I'IpOTOKéJI Ne 1 ot «31» 08.

2023 r.

PABOYAA ITPOTPAMMA

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb»

1u1st oOygaromuxcs 8 — 9 Kj1accoB

¢. boanmasa UBanoBka2023r



MNOACHUTEJBHASA 3AIINCKA

[IporpaMma no XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTaBIEHA
Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOU
MpOrpaMMbl OCHOBHOTO 001Iero oOpaszoBanus, mnpencraBieHHbix B @I'OC 00O, a
TaKkke Ha OCHOBe (QenepasbHON paboyeil mporpaMmbl BOCIHUTAHUS U C Y4ETOM
KOHIENIIMM IMpenojaBaHusl y4eOHOro mnpeameTa «XuMmus» B 00pa30BaTEIIbHBIX
opranu3anusax Poccurickoit denepanuu.

[IporpaMma 1o XuMmMuu [Aa€T MpENCTaBICHHE O LENAX, OOIIed CTpaTeruu
oOyueHus, BOCIIUTAHUS M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO MpeaMeTa,
yCTaHaBIMBAaE€T  00s3aT€IbHOE  NPEIMETHOE  COJAEpXKaHUE,  IPeayCMaTpUBaET
pacupenesrieHue €ro 1o KiaccaM W CTPYKTYPUPOBAaHHME II0 pas3jiellaM M TemaMm
OporpaMmbl [0  XHMHH, ONPEHEISeT  KOJWYECTBEHHBIE M KAYECTBEHHBIC
XapaKTEPUCTHKU COAEPKAHUSA, PEKOMEHJYEMYIO IMOCJIEI0BATEIbHOCTh HW3YYCHUS
XUMHUHU C YY4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€U, JJOTUKH Y4eOHOIro
MpOIIECCa, BO3PACTHBIX OCOOEHHOCTEH O0O0YyYaroluXcs, OINPEAENSIET BO3MOKHOCTH
npeaMeTa Uil peaidu3aluu  TpeOOBaHMM K  pe3yjbTaTaM OCBOEHHS OCHOBHOMU
o0Opa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHHUA, a TAKKE
TpeOOBaHMIA K pe3ynbTaTaM OOyYEHHsS XMMUU Ha YPOBHE LI€JIeH U3yYEHHs NMpeaMeTa U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEJIILHOM JAESATENBHOCTH OOydYaromierocs 1o
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWE XUMHUHU CIY)KUT OCHOBOW 1 (OPMHUPOBAHUS MHMPOBO33PECHUS
oOyuarolerocs, €ro npeacTaBieHUl 0 MaTepualbHOM E€IUHCTBE MHUPA, BAXKHYIO POJIb
UrparoT (opMUpyeMble XUMHUEN MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUHU U 00
ABOJIIOLIMU BEIIECTB B MPUPOJE, O MYTIX PEIICHUS TII00ATBbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPbEBOM, DHEPIr€THUUYECKOW, MUIIEBOM M SKOJIOTHYECKOU
0e30MacHOCTH, TPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuyenne xumun:

CIOCOOCTBYET peaju3allid BO3MOKHOCTEH IJisi caMOpa3BUTUSA U (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GYHKINOHATBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMHpOBAHHE MBIIUICHUSI W TBOPYECKHX CIOCOOHOCTEM
oOydarolmuxcsi,  HaBBIKOB  MX  CAMOCTOSITEIbHOM  Y4eOHOH  JEeSTENbHOCTH,
AKCIIEPUMEHTAIBHBIX M  HMCCJIEOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
NOBCEAHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIiJa HAa €IMHCTBO NPHUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B ((OPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBbIM 3HAHMSM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpa3zoBaHne 00YJaIOMUXCS.



JlanHble HampaBieHHs B OOYYEHHMM XHMHHU OOECHEUMBAIOTCS CHEIU(PUKOIM
colepKaHusl ~ Y4yeOHOro  MpeaMeTa,  KOTOPbIA  SIBISETCS  MEeAarormyecKH
aJanTUPOBAHHBIM OTpPaXKEHHWEM 0a30BOM HAyKHM XMMHHU Ha OINpPEACIEHHOM JTamne eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIUMHCS CHUCTEMBI IE€PBOHAYAIBHBIX TMOHATHA XWMHH, OCHOB
HEOPraHNYECKOM XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSITUI OPraHUYECKOU
XUMUHU.

CTpykTypa cojepkaHus MPOrpaMMbl IO XUMHUU C(HOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOro mnoxaxoja K e€ wusydeHuro. CoaepkaHue CKIQJbIBAETCS W3 CUCTEMBI
MOHATUM O XMUMHYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUNA O XUMHYECKOU
peakuuu. OO0e 3THM  CHUCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl IO  MPUHLHUILY
NIOCJIEOBATENBHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUM
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUs O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOM TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyeckre 3HaHHUsI PACCMaTPUBAIOTCS HA OCHOBE AMITMPUYECKH MOJYyYEHHBIX
U OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIIbHO OT OJHOIO YpPOBHS K
JIPYroMY, BBITIOJIHSS (YHKUUUA OOBSICHEHUS! U MMPOTHO3UPOBAHUSL CBOWCTB, CTPOCHUS U
BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOTYYEHUS! U3Y4aeMbIX BELIECTB.

OcBoeHHe MpOorpaMMbl 10 XUMUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS
O XUMHYECKOW COCTABISIOLIEHM HAYyYHOW KapTHHBI MHpPA B JIOTUKE €€ CUCTEMHOM
OPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOJaM IO3HaHUS B
Hayke. V3ydyeHne XUMHHM MPOUCXOJUT C MPUBJICUCHUEM 3HAHHUI U3 paHEee M3YYEHHBIX
y4eOHbIX TpeaMeToB: «Okpyxaromuid mupy», «buonorus. 5—7 kinacce» u «duszuka. 7
KJIACC».

[Ipu u3ydeHHr XUMUU TPOUCXOMUT (HOPMHUPOBAHKE 3HAHUN OCHOB XMMHYECKOMU
HAayKW Kak OO0JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW JeATEeITbHOCTH
YeloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyNbTypbl. 3ajada y4eOHOro
npeiIMeTa COCTOMT B (POPMUPOBAHMU CUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUILIHX
(bakToOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TIOJOKEHHM, TOCTYIHBIX 0000IIeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, sA3blka HayKH, B MPUOOLICHUH K HAyYHBIM METOIaM
NO3HAHUS TPU H3YYEHUU BEIIECTB M XUMHUYECKUX peakiuil, B (HOPMUPOBAHUU H
Pa3BUTHHM TO3HABATEIBHBIX YMEHUW U MX MPUMEHEHUU B YYEOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIEeIOBATENIbCKON  JIESTEIbHOCTH,  OCBOGHMHM  MpaBui  0OE30MacHOTro
oOpallieHus C BeIIeCTBaMU B TOBCETHEBHOM JKU3HHU.



[Ipyn u3yyeHHMH XUMHUM HAa ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHUe MPUOOPENn TaKue Ied, KakK:

— (opMHpOBaHME HWHTEIUIEKTYaJbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHOMY MPHUHITHIO PEIICHHIA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAIpPaBJIEHHOCTh O0YYEHUS Ha CHUCTEMATHYECKOe MPUOOIICHNE 00yJarouXxcs K
CaMOCTOSITENIbHOM TO3HABATENIbHON JESITeNbHOCTH, HAYYHBIM METOJaM TO3HAHMUS,
(opMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecreueHue YCIOBHUN, CHOCOOCTBYIOUIMX MPHUOOPETEHUIO OOYUYaIOIUMUCS
OTIbITa Pa3HOOOPa3HOM NEATEILHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAJIBHOE 3HAUEHUE IJIs Pa3IUYHbIX
BUJIOB JIEATEIBHOCTH;

— ¢opmupoBanue o0mied  GYHKIMOHAIBHOM UM €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM 4YMCJI€ YMEHHH OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOILIETO
MUPA, UCHOJIB3YS 3HAHUS U OMbIT, MOJIYYEHHbIE IPU U3YYEHUH XUMHUH, IPUMEHATh UX
MIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (opmupoBaHHe y OOyyarOIMXCsl TYMaHUCTHUYECKUX OTHOUICHWM, MOHUMaHUS
[IEHHOCTH XMMMUYECKHUX 3HAHUN /I BBIPAOOTKH DSKOJIOTUYECKH II€JIECO00Pa3HOro
MOBE/ICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXarouen NpupoTHON CpEbI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO1ee ynciIo 4acoB, OTBEAEHHBIX JJI1 U3YyUYEHUs XMMHUU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBanusi, coctaBisier 136 uacoB: B 8 kmacce — 68 wacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kee3a ¢ pactBopoM cosd meau (I1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHWUISAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKA TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3iemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KUCIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOII0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIIOT W IEJIOYCH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMme «BaxHeWmme Kiacchl HEOPTaHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JiauHHONepuoAHas  (HOpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIaAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU M3YYEHHH XUMHHM B & KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAYyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B Illeproandeckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEIIoBoMYy 3¢ dekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMeETauloB (rpadura W anMasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pasioKeHUs, COSIUHEHHUS ), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HAa OpPraHM3M YeJIOBeKa. BaxHeumme XIopuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMcTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CcpeAbl COEIMHEHHUSIMH Ccepbl (KHCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. KpyroBopor a3ora B mpupojae. AMMuUax, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENSl Kilacca KHUCIOT U crenuduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayyoTpornuele Monupukaumuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapaktepuctuka snemMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOAOPOAOB (yrojib, MNPUPOJAHBIA Ta3, HePTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OejKax, yriieBogax — u ux
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelIne CTpouTeNbHbIE MaTepuaibl: KepaMHuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOJIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON PEaklMK Ha cylbdat-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB amMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHHE TNPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUN MeTauoB. OU3nyYecKne U XUMUYECKUe CBOMCTBAa MeTaiuioB. Ooimue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHble METAJUIbl MAarHWil M KaJlbLMi: IIOJIO)KEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB [l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAIOB U CIUIABOB, HUX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS Kele3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), meau (1), HaGrOAEHNE M OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, aaiee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MNEePUOAUYHOCTb, HAOIIOICHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], NPOBOIHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTAaBIIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOil, MOOCTYMHBIMU TEXHHUUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuUi O€30MacCHOCTH Tpu  OOpalleHUuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU H3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, (PaKT, cUcTeMa, MPOLECC, SIKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (MPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NpPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Harbosee 3ppeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITUSX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ATU TTOHSTHS MPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJEMEHTOB B  OWMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTeMbl XHMMUYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PeaKkuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIUi, €eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI  T0
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUEe BEIIeCTBa,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXkAasi OMNHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIECTB (AMMHUaKa U YTIECKUCIIOro ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, IMPHUCYTCTBYIONINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHUid, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(undposbie)
n/ pa3iesioB H TeM Bcer | KoHTpoJubH IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NporpamMmsbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nen 1. [lepBoHayanbHble XHMHYECKHE MOHATHS
XuMusg —
BakHas o0J1acTh
€CTECTBO3HAHMS U bubmoreka LOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPAKTHICCKON 37¢
IEATEIIPHOCTH -
yeJloBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37¢c
Utoro no pazneny 20
Pa3znen 2. BaxHeiilimue npeacTaBuTe i HEOPraHUYeCKUX BeleCTB
Bos3nyx.
X bu6nmoreka [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f418
IToustue 06
37c
OKCHOAX
Bonopon.Ilonsru bubnuoreka [IOK
2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢
Bona. PactBopsl. bubnunoreka [JOK
2.3 IToustue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUAX 37¢
OcHOBHEBIE
CIACCEL bubmuorexa [JOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHHYECKUX 37
COEeTMHEHNN -
Hroro no paszneny 30

Pazpnen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3j1eMeHTOB /1.
N. Menneneea. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKMCIANTEIbHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIIUU

[Tepuoanueckuit
3.1 3aKOH U 7

[Tepuoanueckas

bu6mmorexa [IOK
https://m.edsoo.ru/7f418
37c



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

cucreMa
XUMHUYECKHUX
snemenToB . U.
Meupene-ena.
Crpoenue aToma

XumMmudeckas
CBSI3b. bubmuoreka [JOK
3.2 OKUCIUTENbHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBMTCIIbH 37c
BIC PEAKITUHI
bu6mmoreka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubmuoreka [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOBIIO

[TPOTPAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHnoBanue
(undposBbie)
n/ | pasigejoB H TeM Becer | Konrpoubn IpakTHyeck
oOpa3oBaTe/ibHbIE
I NporpamMmbl 0 bIe padoThI ue padoTbl
pecypchl
Pa3nea 1. BemecTBo U XuMH4yecKkune peakiun
[ToBTOpEHME N
TTyOJaeHuE
YLy N bubnunoreka LIOK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHEBIX
636
paszuenoB Kypca 8
KJ1acca
OCHOBHBIE
3aKOHOMEPHOCTH bubnnorexa LHOK
1.2 p 4 https://m.edsoo.ru/7f41a
XHUMUYECKHX
" 636
peakiuit
DIIEKTPOTUTHYEC
Kasl TFCCOLIMAIIHSL. bu6nuorexa [IOK
1.3 XuMuueckue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
Oomas
XapaKTEepUCTHKA
bu6anoreka LIOK
XAMHYECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a
sneMmeHTOB VIIA-
636
TPYIIIBL
I'amorensr
OOmmas
XapaKTepUCTHKA
but6mmorekxa [IOK
XHUMUYECKHX
2.2 6 https://m.edsoo.ru/7f41a
sneMeHTOB VIA- 636
rpymmsl. Cepa u o
€€ coeIMHEHUS
OOmmas
XapaKTEepUCTUKA bu6muoreka [IOK
2.3 XHUMUYECKHX 7 1 https://m.edsoo.ru/7f41a

aremMeHToB VA-
rpynnsl. A30T,

636



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
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

dbocdop u ux
COCIIMHEHUS

2.4

OOmas
XapaKTEepUCTUKA
XHMHYECKHUX
snemeHToB IVA-
TPYIIBL. YTIEpOs
Y KPEMHUN U UX
COCIMHCHUS

bubnunorexa LIOK
https://m.edsoo.ru/7f41a
636

Uroro no pazneny

25

Pazgen 3. MeTauibl M UX COeTUHEHUA

. bubnuorexa [JOK
OO01ue cBOHCTBA
3.1 4 https://m.edsoo.ru/7f41a
METAJIOB
636
Baxmneiiue bubmnoreka IIOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a
COCIMHCHUS 636
Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

Bemecra u bu6anoreka LIOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a
JKA3HU YeJI0OBEKa 636
Hroro no paszneny 3
bu6anoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41la
636
OBUIEE
KOJIMYECTBO 68
YACOB I1O

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Kosaun4yecTBo 4acoB DJIEKTPOHHBIE
JlaTa
T Konrtpoa IIpakTuye undpobie
eMa ypoka Bce usyue
n/ bHbIE CKHe st o0pa3oBaTe/IbHbI
0
I ' padoThI padoThI ¢ pecypcel
[Ipenmer xumum.
p bubmuoreka [JOK
0JIb XMMUH B
1 https://m.edsoo.ru/ff
’KU3HU YeJI0BEKa. 0d210¢c
Tena u BemecTna o
[TousiTue o bu6mmoreka [IOK
METOIax IMO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTuueckas
paborta Ne 1
«IIpaBua paboThI
bu6mmoreka [IOK
B Ja0OpaToOpuu 1
. 1 https://m.edsoo.ru/ff
MPUEMBI 0d23dc
oOparieHus ¢ -
1a00paTOPHBIM
000pyTI0BaHUEM
YucTele BeNecTBa
bu6mmoreka [JOK
u cMmecu. CrocoObl
1 https://m.edsoo.ru/ff
PasieIICHHA 0d26ca
cMeceit
IIpakTHueckas
pabota Ne 2
«Pa3nenenue bu6mmoreka [JOK
cMmecel (Ha 1 https://m.edsoo.ru/ff
NpUMEPE OYUCTKU 0d28c8
[IOBAPEHHOM
COJIN)»
ATOMEL I bubmuorexa [JOK
1 https://m.edsoo.ru/ff
MOJICKYJIbI 0d2a6c
XuMHu4ecKre
AJIEMEHTHI. 3HAKU bu6mmorexa [IOK
(cUMBOJTBI) 1 https://m.edsoo.ru/ff
XUMHUYECKHX 0d2be8
AJIEMEHTOB
ITpocTsie n 1 bubmuoreka [IOK



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

CJIO’KHBIE https://m.edsoo.ru/ff

BEIIIECTBA 0d2a6c

ATtomHoO- bubmuorexa [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

y4YEeHHUE 0d2d50

3akoH

MTOCTOSIHCTBA

COCTaBa BEIIECTB.

Xumuueckas bubmuorexa [JOK
10 dbopmyna. https://m.edsoo.ru/ff

BanentHocth 0d2eae

aTOMOB

XUMHUYECKHX

3JICMEHTOB

OTtHocuTeabHAS

aToOMHas Macca. bu6mmoreka [IOK
11 OTtHOCHUTENbHAS https://m.edsoo.ru/ff

MOJIEKYJIIPHAS 0d323c

Macca

MaccosBast 1oy

bubmuorexa [JOK

12 XHUMITACCROTO https://m.edsoo.ru/ff

2JIEMEHTa B 0d350¢

COCTMHCHUH =

KonunuectBo bu6mmoreka [JOK
13 BelecTBa. MoJib. https://m.edsoo.ru/ff

Mounspras macca 0d5230

dusnueckue u

XHUMUYECKHE bu6mmoreka [JOK
14 SIBIICHUS. https://m.edsoo.ru/ff

Xumnueckas 0d37fa

peakius

[Ipu3Haku u

YCIIOBHSI bubnmoreka [JOK
15 MPOTEKAaHUS https://m.edsoo.ru/ff

XHUMUYECKHX 0d3al6

peakuun

3aKOH COXpaHEHUs

MacChI BEIISCTB. bubmorexa LOK
16 p— https://m.edsoo.ru/ff

0d3b88

ypaBHEHUS

Boruucnenus bubmuoreka [JOK
17

KOJHUYECTBA, https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Macchl BelllecTBa
10 YpaBHEHUSIM
XHUMHUYECKHX
peakuuii

0d5708

18

Knaccudukammst
XHUMHUYECKHX
peakuuii
(coemuHeHwsl,
pa3iIoxKeHus,
3aMeILCHHS,
obmeHa)

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d3f34

19

M. B. JIomoHoOCOB
— Y4YEHBIN-
SHIIUKJIOICIUCT.
O0o061IeH e U
CHCTEMAaTH3aIUs
3HAHUU

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d40c4

20

Kontponbnas
pabora Nel mo
teme «BemecTBa u
XUMUYECKHE
peaKLum

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d4290

21

Bo3nyx — cMmech
razoB. Cocras
BO3/IyXa.
Kucnopon —
3JICMEHT H
poCcTOe
BenecTBo. O30H

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d448e

22

dusznueckue u
XUMHYECKHE
CBOMCTBaA
KHCIIOPOJIa
(peakuuu
OKHCJICHHS,
TOpPEHHE).
[Tousitue 06
OKCHJIax

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4614

23

Crioco0b1

IOy ICHUS
KHCJIOpo/ia B
nabopaTopuu U

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

MPOMBIIIJICHHOCTH
. [Ilpumenenue
KHCIIOpOJia

TemnoBoii 3¢ et
XUMHUYECKOHU
pEaKIIMH, IIOHATHE

0 bubmuoreka [JOK
24 TEPMOXUMHYECKO https://m.edsoo.ru/ff
M YpaBHEHUHU, 0d4790
9K30- U
SHAOTEPMUUYECKUX
peaKIusax
Tormso (HedTb,
yroJib U METaH).
3arps3HeHne bubarorexa [IOK
25 5 https://m.edsoo.ru/ff
BO3]1yXa, CITIOCOOBI 0ddcda
ero
MPEAOTBPALCHUS
[TpakTnueckas
pabota Ne 3 o
teMe «llomyuenue bubnnorexa [HJOK
26 U cobupanue https://m.edsoo.ru/ff
KHUCJIOpOJa, 0d4ae2
M3y4YEHHUE €ro
CBOMCTB»
Boxopon —
AJIEMEHT U
bu6mmoreka [IOK
IpoCTOE
27 https://m.edsoo.ru/ff
BEIIIECTBO. 0d4ddo
Haxoxxnenue B
pupoIe
duznyeckue u
XUMHYECKHE
. bu6mmoreka [JOK
CBOMCTBA
28 https://m.edsoo.ru/ff
BOJIOpO/IA. 0daddo
IIpumeneHne
BOJIOpOJAA
Monstie o bu6mmorexa [IOK
29 https://m.edsoo.ru/ff
KHCJIOTaX U COJISIX 0d50d2
bu6mmorexa [IOK
Cmoco6
30 1 o https://m.edsoo.ru/ff
MOJTYYeHUS

0d4ddo



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOJIOpPOJIA B
nabopaTopuu

[IpakTnueckas
pabota Ne 4 o
teMe «llomyuenue

bubmuorexa [JOK

31 u cobupanue https://m.edsoo.ru/ff
BOJIOPO/Ia, 0d4f42
H3y4YEHHUE ero
CBOMICTB»
Monsipablii 00BEM bubnmoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABorajipo 0d542e
Brruncienusa
00BEMa,
KOJINYEeCTBa
bu6mmoreka [IOK
BeEllleCTBa rasa I1o
33 https://m.edsoo.ru/ff
€ro U3BECTHOMY 0d5520
KOJIMYECTBY I
BEIIECTBA WIH
00BEMY
Brruucnenus
00BEMOB T'a30B 110
YpaBHEHUIO bubnnoreka [JOK
34 peakiuu Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHa 0d5708
00BEMHBIX
OTHOILIEHUM I'a30B
du3nyeckue u bu6mmoreka [JOK
35 XHUMHUUYECKHE https://m.edsoo.ru/ff
CBOMCTBA BOJbI 0d587a
Cocras
. bu6mmoreka [JOK
OCHOBAaHUIA.
36 H 5 https://m.edsoo.ru/ff
OHSITHE O 0d5902
WHINKATOpaxX
Bona xak
pacTBOPUTEIb.
Hacpinennslie u
HEHACKIII[EHHBIE bubmmorexa LIOK
37 https://m.edsoo.ru/ff
pPacTBOPBL.

MaccoBas nong
BEIIIECTBA B
pactBope

0d5b40



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[IpakTnueckas
paborta Ne 5 o
TeMe

«IIpuroroBnenue bubmmoreka [JOK
38 pacTBOPOB ¢ https://m.edsoo.ru/ff

onpeacnEHHON 0d5eba

MacCOBOM J0JIer

PacTBOPEHHOTO

BCII[ECTBAY

KoHntposbHas

bu6mmoreka [IOK

39 pabora Ne2 1o https://m.edsoo.ru/ff

teme «Kucmopon. 0d6342

Bonopoxa. Boga»

OKcHIbIL: COCTAB, bu6mmoreka [IOK
40 KJaccupukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

[Tonyuenue n

XUMUYCCKHE

CBOIiCTBa bu6mmoreka [IOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX H 0d664e

aM(pOTEPHBIX

OKCHJIOB

OcHoBaHus:

COCTAR bu6mmoreka [IOK
42 ’ https://m.edsoo.ru/ff

KJaccupukanus, 0d67ca

HOMEHKJIaTypa

[Tonyuenue u

- bu6mmoreka [IOK
43 y https://m.edsoo.ru/ff

CBOMCTBa ) 0d67ca

OCHOBaHUI —

Kucnotsl: cocTas, bu6mmorexa [IOK
44 KJaccupukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Toryuenue u bubnuoreka [IOK
45 XHMHYECKUE https://m.edsoo.ru/ff

CBOMCTBA KHUCJIOT Odfee2

Comnu (cpennue):

HOMEHKJIATypa, bubnmoreka [JOK
46 CIIOCOOBI https://m.edso00.ru/0

MOJTy4eHUs, 0ad9474

XUMHUYCCKUC



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

CBOMCTBA

[IpakTnueckas

pabora Ne 6.

Pemienue

3KCHEPUMEHTAIIbH bubnmoreka [JOK
47 BIX 3a4a4 110 TeMe https://m.edso00.ru/0

«OcHOBHBIE 0ad9b7c

KJIACCBI

HEOPTraHUYECKHUX

COCIMHEHUI

I'eneTnueckas

CBSI3b MEXKIY bubnuorexa [JOK
48 KJIacCaMH https://m.edsoo.ru/0

HEOPTaHUYECKUX 0ad9a50

COCJIMHECHU I

O6o6menue u Bubnnoreka LIOK
49 CHUCTEMaTH3aIUs https://m.edsoo.ru/0

3HaHUU 0ad9ch2

KonTponbhas

pabota Ne3 mo

teme "OCHOBHEBIS bubmorexa LIOK
50 CTACCEL https://m.edsoo.ru/0

Oad9ela

HEOPTaHUYECKHUX

coequHeHui"

IIepBbIie MONBITKU

KJaccuukanuu

XHUMUYECKHUX bu6mmoreka [JOK
51 AJIEMEHTOB. https://m.edso0.ru/0

ITonstue o Oad9ffa

rpynmnax CXOTHbIX

AJIEMEHTOB

[Tepuoanueckuit

3aKOH U

Ilepuonnueckas bubnnorexka [JOK
52 cucrema https://m.edso0.ru/0

XUMHUYECKHX Oada52c

anemenToB /l. U.

Menpeneena

Ilepuonsl, bubnnorexa [JOK
53 TPYIIIBL, https://m.edsoo.ru/0

MOATrPYIIIBI Oada52c
o4 CtpoeHue aToMOB. bubnmoreka [JOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CocTaB aTOMHBIX
snaep. N3oTomsl

https://m.edsoo.ru/0
0ada342

Crpoenue
AIIEKTPOHHBIX
000J10YEeK aTOMOB

bubmuorexa [JOK

55 3JIEMEHTOB https://m.edsoo.ru/0
[Tepuoanueckoit Oada6bc
cuctemsl /1. W.
MenpaeneeBa
XapaKkTepucTuKa
XHUMHUYECKOTO
3JIEMEHTA 10 €r0 bu6mmoreka [IOK
56 MTOJIOKEHHIO B https://m.edso0.ru/0
Ilepronnueckon OadaB824
cucreme /1. W.
MenpaeneeBa
3HauecHUE
[Iepnoanueckoro
3aKOHAa JIJIs
bubmuorexa [JOK
Pa3BHUTHS HAYKHU H
57 mpariki, J1, 1 https://m.edso00.ru/0
p I Oada96e
MeHnaeneeB —
y4€HBIH, IIEaror
U TPaKJIaHUH
DIeKTpooTpuULIaTe
JBHOCTH aTOMOB bubmmorexa [TOK
58 UMIECKIX https://m.edso00.ru/0
ec Oadaab8
3JIEMCHTOB
Vonnas bubmuorexa [JOK
59 https://m.edso0.ru/0
XHUMUYECKAs CBI3b
Oadac34
KoBanenTHas bu6mmoreka [JOK
60 HOJIIpHAst https://m.edsoo.ru/0
XUMHUUECKas CBSI3b Oadaab8
KoBanenTHas bu6mmoreka [JOK
61 HETIOJIIPHAS https://m.edsoo.ru/0
XUMHUUECKas CBSI3b Oadaab9
Crerens bu6mmorexa [IOK
62 S https://m.edso00.ru/0
Oadae28
OKHCIUTEIBHO- bu6nmoreka [JOK
63
BOCCTaHOBHUTEIIHH https://m.eds00.ru/0



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bIC PEAKIINH 0adb076
bubmuoreka [JOK
OKHUCIIUTENN U
64 1 https://m.edso0.ru/0
BOCCTaHOBUTEIIN 0adb076
KoHntposbHas
pabota Ned4 o
teme «CTpoeHue bubmorexa LHOK
65 1 https://m.edsoo.ru/0
aroma. 0adb486
Xumuueckas
CBSI3bY
PesepBHEBII YPOK.
P P bubmuorexa [JOK
O06o0061IEHNE U
66 1 https://m.edsoo.ru/0
CI/ICTel\faTI/ISaI_II/I}I 0adh33c
3HAHUU
PesepBHEBIN YPOK.
P P bubmuorexa [JOK
O06o0061IEHNE U
67 1 https://m.edsoo.ru/0
CI/ICTel\faTI/ISaI_II/I}I 0ad9ch?
3HAHUU
PesepBHEBII YPOK.
P P bubmuorexa [JOK
O06o0061IEHNE U
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/ISaI_II/I}I 0d61c6
3HAHUN
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KosaunuyecTBO 4acoB DJIEKTPOHHBIE
Tema ypoka Bee Konrpoas | IIpakruue II/I[:;:CH undpobie
n/ HbIe CKHe oOpa3oBaTeJibHbIE
n re padoThI padoThI . pecypcbl
[Tepuoanuecku
1 3aKOH.
[lepuonnueckas bubnmoreka [JOK
cucreMa 1 https://m.eds00.ru/00
XUMHYECKHX adb59e
31eMEHTOB /.
H. Menaeneesa
3aKOHOMEPHOCT
U B U3MCHEHUU
CBOICTB bu6mmoreka [IOK
XAMHYECKHUX 1 https://m.edso00.ru/00
DJIEMEHTOB adb6b6
MEPBBIX TPEX
MIEPHOJIOB
Knaccudukanu
U bubmuorexa [JOK
HOMEHKJIAaTypa 1 https://m.edso00.ru/00
HEOPraHUYECKU adb7e2
X BEILIECTB
Buaer
XUMHYECKOH bu6mmoreka [IOK
CBSI3U U TUITBI 1 https://m.edso00.ru/00
KPUCTAJUTMYECK adbac6
UX PELIETOK
KoHnTponbsHas
pabota Nel 1o
TeMe
«IToBTOpEHUE H
yriyosieHne 1 1
3HAaHUH
OCHOBHBIX
pa3ziesioB Kypca
8 Kkiacca»
Knaccudukanu bubnmoreka [JOK
S XUMHAYECKUX 1 https://m.edso00.ru/00
peaKLuii 1mo adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

pa3InuYHbBIM

MIPU3HAKaM

Ilonsatue o

CKOpOCTHU

XHUMHYECKOU

peaKIL, bubmuoreka [JOK
7 https://m.eds00.ru/00

[TonsTHE O

adbe9a

TOMOT'CHHBIX H

reTepOreHHBIX

peakimsx

[TonsTHe 0

XHMHYECKOM

PaBHOBECHH.

DakTopsl,

BIIMSIIONINE Ha bu6mmoreka [IOK
8 CKOPOCTh https://m.eds00.ru/00

XUMHYECKON adc28c

pEeaKIH U

MTOJI0KCHHUE

XHMHYECKOTO

paBHOBeECHS

OKHUCIUTENbHO- bu6mmoreka [IOK
9 BOCCTaHOBHUTEN https://m.eds00.ru/00

bHBIE PEAKIIUH adcade

Teopus

ANEKTPOJIUTUYE

CKOM bu6mmoreka [IOK
10 JHCCOIIMAIIHH. https://m.edso00.ru/00

CuiabHBIE U adcd68

ciadbIe

AIEKTPOIUTHI

HMonnslie bu6mmorexa [IOK
11 YpaBHEHUS https://m.edso00.ru/00

peakuui add448

XUMUYECKHUE

CBOMCTBA

KHUCJIOT B

OCHOBAHMIL B bu6mmoreka [JOK
12 https://m.eds00.ru/00

CBETE
MpECTaBICHUI
00

SJICKTPOJIUTHUYC

add5d8



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CKOH
IUCCOLIMAINT

XUMHYECKUE
CBOMCTBA coyel

B CBETE
T m—r bubmuorexa [JOK
13 o6 https://m.eds00.ru/00
add8h2
AJICKTPOJIUTHYE
CKOM
JIUCCOIUAIIIN
[TousiTue o bubmuoreka [JOK
14 TUAPOIIH3E https://m.eds00.ru/00
coien add9d4
O6o0meHue u bu6mmoreka [IOK
15 cHCTeMaTu3aIu https://m.edso00.ru/00
s 3HAHUH addd12
[IpakTuueckas
paborta Ne 1. bubnuorexa [JOK
16 «Pemenue https://m.eds00.ru/00
SKCTIIEPUMEHTAI addbfa
bHBIX 3a7a9»
KonTponbHas
pabota Ne2 1o
TeMe
«INEKTPOIUTHY bubnnoreka [JOK
17 eckast https://m.edso00.ru/00
JIUCCOITAAITHS. addecO
XuMH4IecKue
peaxuu B
pacTBopax»
OOmas
XapaKTePUCTHK
A FATOTCHOB. bu6mmorexa [IOK
18 XHMIecKILe https://m.eds00.ru/00
3 addfe?
CBOMCTBA Ha
npuMepe Xjaopa
XJI0pOBOAOPOA.
ConsHas
CHCIIOTa bu6mmorexa [IOK
19 XI/IMI/I‘{eC,KI/Ie https://m.eds00.ru/00
. adel04
CBOICTBA,

MOJIy4eHue,



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

MpUMEHEHUE

IIpakTHueckas

paborta Ne 2 o

TeMe

onyuente bubmuorexa [JOK
20 oo https://m.edso00.ru/00

ade348

KHCJIOTHI,

HA3y4YEHHE €€

CBOWCTB»

Brruucnenus no

YpaBHEHUSM

XUMHYECKUX bu6mmoreka [IOK
21 peakuui, eciu https://m.edso0.ru/00

OJIVH U3 ade488

peareHTOB J1aH

B M30BITKE

OO6mas

XAPAKTEPHCTHK bubmuorexa [JOK
22 https://m.edso00.ru/00

a DJIEMEHTOB adeb4a

VIA-rpynibl

AmoTponHbie

Moau(UKAITII

CepBl.

Haxoxnenne Bubnnoreka [IOK
23 cephl U €€ https://m.edso00.ru/00

COCJIMHEHUH B adeb4a

IPUPOJIE.

XUMHUYECKHE

CBOICTBA CEPbI

CepoBogopon,

CTpOEHHUE, bubnnoreka [JOK
24 dusnueckue u https://m.edso00.ru/00

XUMHUYECKHE ade802

CBOICTBA

Oxcuppl cepsl.

CepHas

KUCJIOTa, bu6mmoreka [JOK
25 dusnveckue u https://m.edso0.ru/00

XUMHYECKHE adea28

CBOMCTBA,

MpPUMEHEHUE
26 XumMu4yeckue bub6mmoreka [IOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

peaxiuu,
JeKallue B
OCHOBE
IIPOMBIIIIICHHOT
o crioco0a
MOJTY4eHUS
CEepHOM
KHCJIOTHI.
XumMudeckoe
3arpsisHEHHE
OKpY Karoleu
Cpelibl
COCTMHEHUSIMU
cepbl

https://m.edsoo.ru/00
adec8a

27

Brraucnenue
MacCOBOH J10JIN
BBIXOJ1a
MPOAYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

28

Ob6was
XapaKTePUCTHK
a DJIEMEHTOB
VA-rpynisl.
A3sor,
pacrpocTpaHeH
ue B IIPHUPOJIE,
¢dusnueckue u
XUMHUYECKHE
CBOMCTBA

bu6nmoreka [JOK
https://m.edso0.ru/00
adeeab

29

AMMmak, ero
¢dusnueckue u
XUMHUYECKHE
CBOICTBA,
MOJTyYeHUE U
MIPUMCHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf004

30

[IpakTueckas
pabota Ne 3 o
TeMe
«ITonyuenne
aMMHaKa,
U3YyYEHHUE ero
CBOMCTB»

bu6mmoreka [JOK
https://m.edso0.ru/00
adf180

31

A3oTHas

bub6mmoreka [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

KHCJIOTa, €&
buzndeckue u
XHMHYECKHE
CBOIICTBa

https://m.edsoo.ru/00
adf306

32

Hcnons3oBanne
HUTPATOB U
coJieli aMMOHHUS
B KaueCcTBE
MUHEpaTbHBIX
ynoOpeHuil.
XHUMHYECKOC
3arpsi3HEHUE
OKpYy Karoleu
cpebl
COETUHEHUAMU
a3ora

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf518

33

®ochop. Okcnn
docdopa (V) u
dbochopnas
KHCIIOTA,
¢duznueckue u
XUMHUYECKHEC
CBOMCTBA,
MOJTydeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf68a

34

Hcnons3oBanue
docdaroB B
KayecTBe
MUHEPaTbHBIX
yoOpeHuit.
3arpsi3HeHuE
IIPUPOJHOMN
Cpelibl
docharamu

bu6nmoreka [JOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacnpocTpaHeH
ue B IPUPOJE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00
adfd9c

36

Oxcupl
yriaepoja, ux
buzndeckue u
XUMHYECKHE

bu6mmorexa [IOK
https://m.edso00.ru/00
adfebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBOMCTBA.
DKOJIOTHYECKHUE
po0JIEMBI,
CBsI3aHHBIE C

OKCHIOM
yraepona (IV)
VYronbHas bubmuoreka [JOK
37 KHCIIOTa U €€ https://m.eds00.ru/00
conu ae006¢
[IpakTnueckas
pabota Ne 4 o
TeMe
"TTonryuenue bubnuorexa [IOK
38 YTIICKUCIIOTO https://m.edso00.ru/00
rasa. ae027e
KauectBennas
peakius Ha
KapOoHaT-HOH"
ITepBoHavanbH
bI€ TIOHATHS 00
bu6mmoreka [IOK
OpPTraHUYECKUX
39 . TBAX KAK https://m.eds00.ru/00
cree ae054e
0 COCIMHEHUSIX
yriepoja
. bu6mmoreka [JOK
KpemHwnii u ero
40 U https://m.eds00.ru/00
A ae080a
IIpakTnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAI
bu6mmorexa [IOK
BHBIX 3a/1a4 110
41 TeMe https://m.eds00.ru/00
o ae0bf2
«Baxueite
HEMETaJTBI U
ux
COCTUHEHUS»
KoHTtponbHas
pabota Ne3 mo
bu6mmoreka [JOK
TeMe
42 . https://m.eds00.ru/00
«Baxuneiie

HEMCTAJJIBI U
ux

ae0el8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

COCOAUHECHU A

Oo0mas
XapaKTEPUCTHK
a XUMHNYCCKUX

3JIEMEHTOB —

METAJLJIOB.

Merannuueckas bubmuoreka [JOK
43 CBSI3b U https://m.eds00.ru/00

METaJlIn4yecKas ael03e

KPUCTAJUTMYECK

as peléTka.

duznveckue

CBOMCTBaA

METAJIJIOB

XUMHUYECKHE

CBOICTBA

METaJlIOB. bubnuoreka [JOK
44 DIEKTPOXUMUY https://m.eds00.ru/00

€CKHM PsT aell56

HanpsHKeHU U

METaJIJIOB

OO6mue

CIIocoObI

MOJTYYEeHUS

METAaJIJIOB.

CruiaBel.

Brruucienus mno bu6nmoreka [JOK
45 ypaBHEHUSAM https://m.eds00.ru/00

XUMHYECKHX aell156

peaxkLuii, eciau

OJIVH U3

peareHToB

COJICPKUT

pUMeCcH

[Tonsitue o bu6mmoreka [IOK
46 KOppO3uu https://m.edso00.ru/00

METaIIOB ael278

bu6mmoreka [JOK
47 Mlﬂeiziizme https://m.eds00.ru/00
ael4b?

Okcunael u bu6mmorexa [IOK

48 TUAPOKCUIBI https://m.edso0o.ru/00

HAaTpUA U KaJiud

aeldb2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[llenounozemen
bHBIE METAJLIIBI

bubmuoreka [JOK

49 . https://m.edso0.ru/00
- Kanblumn u 261568
Mar"ui
Baxwneiimue bubmuoreka [JOK
50 COCIUHEHUS https://m.edsoo.ru/00
KaJIbIUs aelse8
O060061EHNE U
51 cucTeMaru3anu
s1 3HAaHUU
KécTrocTh
bubmuorexa [JOK
BOJBI U
52 — https://m.edsoo.ru/00
CII0CO0EI €€ 201836
yCTpaHEeHHs
IIpakTHueckas
pabota Ne 6 o
bu6mmoreka [IOK
TEME
53 - https://m.eds00.ru/00
KécTrocTn
aelae8
BOJBI U METObI
e€ ycrpaneHus"
bu6nmoreka [JOK
54 AroMuHUN https://m.edso0.ru/00
aelc64
AmodorepHble
cBOficTRA bu6mmoreka [IOK
55 https://m.edsoo.ru/00
OKCHAA H aelc64
THAPOKCHUIA
bu6mmoreka [JOK
56 Keneso https://m.eds00.ru/00
ae1d86
Oxcuppl,
TUAPOKCHUIBI U bubnnorexka [JOK
57 COJIH JKeJie3a https://m.edsoo.ru/00
(IT) u xene3a ae35e6
(rn
O060061EHNE U
58 cHUCTeEMaTH3allH
s SHAaHUH
IIpakTHueckas
aGora No 7 bu6mmorexa [IOK
59 p T https://m.edso00.ru/00
Pemenue

AKCIIEPUMEHTAN

ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

BHBIX 3a11a4 110
TeEME
«Baxnenmme
MEeTaJUIbl M UX
COEUHEHUS

60

Brraucnenus no
ypaBHEHUSIM
XUMHYCSCKHUX
peakuui, eciu
OJIVH U3
pEeareHToB J1aH
B U30BITKE WU
COIEPKUT
MIPUMECH.
Brraucnenus
MacCOBOH J10JIN
BBIXOJ1a
MPOAYKTa
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00
ael750

61

O06o0061IEHNE U
CUCTEMATH3AaII
sl 3HAaHUU

62

KonTponbHas
pabota Ne4 o
TeMe
«Baxnenmmue
MeTaJIJIbl U UX
COEJTMHEHUS»

63

BemecTBa u
MaTepHalibl B
ITOBCETHEBHOM
KHN3HU
YyenoBeKa

bu6nmoreka [JOK
https://m.edso0.ru/00
ae3f50

64

XuUMHYECKOe
3arpsi3HEHUE
OKpYyKaroleun
cpensl

bu6mmoreka [JOK
https://m.edso0.ru/00
ae4270

65

Poixs xumnu B
pEIIeHUN
DKOJOTHYECKUX
npobiem

bu6mmoreka [JOK
https://m.edso00.ru/00
ae4270

66

Pe3epBHblii

bub6mmoreka [IOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YPOK. https://m.edso00.ru/00
O6061uieHne u ae0dOa
cHCTeMaTh3aIu
sl 3HAHUM
Pe3epBHblii
YPOK. bubnmoreka [JOK
67 O06o0menue u 1 https://m.eds00.ru/00
CHUCTEMATH3aIU adb33c
sl 3HAHUM
Pe3epBHblii
YPOK. bubnmoreka [JOK
68 O06o0meHue u 1 https://m.edso00.ru/00
cHUCTeMaTu3anu ad9ch2
sl 3HAHUM
OBUIEE
KOJIMYECTBO 68
YACOBIIO

[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



