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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOI'O OOLIEr0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3yjabTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTeIbHOU
porpaMMbl OCHOBHOTO 001ero obpasoBanusi, npeactaBieHHbix B ®I'OC 00O, a
TaKkKe Ha OCHOBE (QenepanbHONl paboueil mporpaMmbl BOCHUTAHHS U C y4ETOM
KOHIEMNIMM MPENoJaBaHus y4yeOHOro mnpeamera «XUMHsS» B 00pa30BaTENIbHBIX
opranu3zanusax Poccuiickon denepanuu.

[TporpaMMa 1o XumMuM [Aa€T NPEJICTaBICHHE O MLEsAX, OOLIeH CTpaTeruu
oOyueHusl, BOCIIUTAHUS U Pa3BUTHUSL 00YUAIOIINXCS CPEICTBAMHU YUEOHOTO MpEAMETa,
yCTaHAaBIMBAaET  00s3aTEIbHOE MPEIMETHOE  COJEpKaHHE, IpPEeayCMaTpUBAET
paclipelielieHre €ero 1o KilaccaM M CTPYKTYpUpPOBaHME IO pasfeinaM U TeMaMm
IporpaMmMbl 1O  XMMHH, ONPEHEISET KOJMYECTBEHHBIE M  KAauyeCTBEHHbBIC
XapaKTEepUCTUKNA COJEPKAHUS, PEKOMEHIYEMYIO IIOCIIENOBATENBHOCTD H3YyYECHUS
XUMHUU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€M, JOTUKH YYEOHOIrO
npolecca, BO3PACTHBIX OCOOEHHOCTEH O00ydYaromuxcs, ONpENeNsieT BO3MOXHOCTH
npeaMera JUid  peanu3alu  TpeOOBaHMM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs, a TAKKe
TpeOOBaHMI K pe3ysibTaTaM 00y4eHUsI XMMUHU Ha YPOBHE LI€JIEW U3yUYEHUs MPeAMETa U
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIbHON JEATENBHOCTH O0O0ydYaromerocs 1o
OCBOCHHIO YYEOHOTO COJIEP>KaHMUS.

3HaHHE XUMHUHM CIY>KUT OCHOBOM Juis (OPMHUpPOBAHUS MHPOBO33PEHUS
00yu4aroIIerocs, ero MpeACcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMHUpyEMbIE XUMHEHN MPEICTAaBICHUS O B3aUMOIPEBPAILCHUSIX SHEPTUH U
00 DBBOJIOLMU BELIECTB B MPUPOJE, O MYTAX pEIIeHUs TI00aJbHBIX MpoOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEUYECTBA — CBHIPHEBOW, DHEPreTUYECKOW, MHUILEBOM H
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peain3aliii BO3MOKHOCTEHN JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUSI U TBOPYECKUX CIOCOOHOCTEM
OoOy4aroluxcs, HABBIKOB HMX  CAMOCTOSITEIbHOM  y4yeOHOW  JesITeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HUCCJENOBATENLCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B MPO(PECCHOHATILHOMN €S TeIbHOCTH;

3HaKOMUT CO CHEHU(HUKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIAIAa HA €IUHCTBO IPUPOJABI U YEJIOBEKA, SBJIAETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroMINXCS;



CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHMSAM, K IPUPOAE, K YEJIOBEKY, BHOCHT CBOI BKJAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHHST B OOyYEHHM XHUMHH OOECIEUMBAIOTCS CIeUU(PUKOi
collepkaHUsl ~ y4yeOHOro  NpeaMeTa,  KOTOpbIM  SIBJISIETCA  IEJarorH4ecKu
aIalITHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKH XMMHH Ha OINpeAeNIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH Ha
OCBOCHHME OOYyYarOUIUMHUCA CHUCTEMbI MEPBOHAYAIBHBIX TMOHITUH XUMHH, OCHOB
HEOPTaHUYECKOM XMMUH U HEKOTOPBIX OTAEJIBHBIX 3HAUUMBIX IMOHATHI OPraHUYECKOM
XUMHUH.

CrpykTypa cojepKaHus NpOrpaMMbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 mojaxona K e€ mn3ydeHuro. ColepiKaHHe CKJIaIbIBa€TCd W3 CHCTEMBI
HNOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI IIOHATHA O XUMHUYECKON
peakuun. OO0e 3TU CHCTEMBI CTPYKTYpHO OpPraHU30BAaHbl [0 MPUHIUIY
IIOCJIEAOBATENBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHYECKUX IMPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— IPEJICTaBICHUN 00 3JIEKTPOJIUTUYECKOMN AUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndueckne 3HaHHWA  pPAacCMATPUBAIOTCS HA  OCHOBE  OMIIMPHUYECKH
MOJIyYEHHBIX U OCMBICICHHBIX (PAaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO
YPOBHSI K JIPYTOMY, BBITIOJHAS (GYHKIUU OOBSCHEHUS M MPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHUS U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IOJYYEHHUS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl MO  XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHMIO
IIPEJICTABJICHNUS O XMMUYECKOM COCTABJISIOLICH HAYYHOU KAPTHUHBI MUpPA B JIOTUKE €€
CUCTEMHOU INpPUPOJbI, HIEHHOCTHOIO OTHOLICHHs K HAYYHOMY 3HAHHMIO M METOHaM
NO3HaHUA B Hayke. M3ydyeHne XUMUM MIPOUCXOJUT C MIPUBJICUCHUEM 3HAHUI U3 paHee
U3YYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxarouuil Mupy», «buonorus. 5—7 Kiaacce» H
«Du3uka. 7 Knace».

[Tpu u3yueHnn XUMHUH TPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOMN
HayKM Kak oOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOW AEsITeNbHOCTU
YyelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajada y4eOHOTO
IpeaMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XMMHUUYECKUX 3HAHUNA — BAKHEUILIUX
(bakToB, MOHATUHN, 3aKOHOB W TEOPETUUYECKUX TOJIOKEHHH, TOCTYIHBIX 0000IIeHUI



MHUPOBO33PEHYECKOTO XapaKTepa, S3bIka HAyKH, B MPUOOIICHUH K HAYYHBIM METOAaM
MO3HAHUS TPU HM3YyYCHWH BEIIECTB M XUMHUYCCKUX DPEAKIUi, B (OPMHUPOBAHUU U
pa3BUTUHU TO3HABATENFHBIX YMEHHUN U WX MPUMEHEHUH B Y4eOHO-TIO3HABATEIBHON U
y4eOHO-UCCIEIOBATEIbCKON  JIEATETbHOCTH, OCBOCHMHM TpaBWi  0E€30MacHOro
oOpalieHus C BEIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy W3ydeHHMM XUMHH Ha yYpOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHHs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (opMHpOBaHHE HHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIPHOMY TMPUHATHUIO pPEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HAINpaBJIEHHOCTh 00yYEHHUs Ha CUCTEMATUYECKOE MPUOOIIEHHE O0YHArOIINXCS
K CaMOCTOSITEIbHON MO3HABATENBbHON JESTENbHOCTH, HAYYHBIM METOJIaM TO3HAHMA,
(bopMUPYIOITUM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH,

— o0ecreueHne yCJIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYaIOIIMMUCS
OTbITa Pa3HOOOPa3HOW MAESITENPHOCTH, TO3HAHMS M CAMOIIO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIONIUX YHHUBEPCAIbHOE 3HA4YCHHE s
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (QopmupoBaHue o0meld (YyHKIMOHATBHOM U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJIC YMEHUN OOBSCHATH U OIEHUBATDH SIBJICHUS OKPYKAIOLIErO
MUpa, UCTIOJIb3YyS 3HAHUSI U OTIBIT, MMOJYYCHHBIC MPU U3yUYEHUU XUMUU, IPUMEHSATh UX
IIPU PEIIeHUH TPOoOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— (dopmupoBaHre y 00y4Yaromuxcsi TyMaHUCTUYECKUX OTHOIICHHUM, TTOHUMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHWUW N7 BBIPAOOTKH DKOJIOTUYECKH IIEIECO00pPa3HOTO
MOBENICHUS B OBITY M TPYIOBOH NIEATEIHHOCTH B IENISAX COXPAHEHUS CBOETO 37I0POBBS
Y OKPY’KAIOIIEW TPUPOJIHOMN CPEBI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIHUTAHUIO Ha OCHOBE YCBOEHUS OOIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOpY NpO(HIis M HAMIPaBICHHOCTH JaJIbHEHIIIET0 O0yUYeHHUS.

OO1ee yncao 4acoB, OTBEAEHHBIX JUISl U3YYEHHS] XUMUHM Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBanus, coctaBiseT 136 wacoB: B 8 kimacce — 68 wacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HaAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
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MOJIYYeHHUST KHUCIopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

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

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopor BoAbl B MpUpPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW paCcTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCJIEIOBAaHUE O0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IMepuoia H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUs K BOCCTAHOBIICHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHusl, COCAUHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICTBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHM
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OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPOMPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapakTepuctuka rajsoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHrne u (PU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciiora, (HU3WUECKHE W XHMHUYECKHE CBOMCTBa (0OmME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MpUMeHeHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYeCcKOe 3arpsi3HEHHE OKPYKaIOIIEeH Cpellbl COETMHEHHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XHUMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: JKUPaAX, O€NKax, yriieBoJax — U X
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacTaBieHHs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YECHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX yAOOpPEHUil, MMOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOACICTBUE KOHIEHTPUPOBAHHOM a30THOM KU CIIOTHI C MEJBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3YYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpus W Kanud. l[IpuMeHeHHne WIEeNOYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJabLMs, aJIFIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIICPUMEHTAIIbHBIX 3aJ1a4d Mo TeMe «Baxknenme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOwue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, IMPOEKTHOM W  MCCIEA0BaTEIbCKON
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >XKW3HH, OCO3HAHME IOCICACTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX pE3yJbTaTOB BBIJICISIOT 3HAYUMBIE JIsS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeaAMETOB (GOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh 000OIICHUS 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 MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTHUBHOT'O MCIIOJIB30BAHUSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEJOBATENbCKON N1€ATEIbHOCTH UH(POPMALMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXaaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOTo OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPENENATh LEIN JACSITENBHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
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JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJIis1 BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJB30BAHUS ~ XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEAeIbHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU 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
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAsg, METAUIMUecKasi) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHhIBAaTh U XapaKTepPHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUJI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bubnunorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

HWroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 Eggggg;;gﬁﬁmws?c
PesepBHOE Bpems 3 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

23



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' pyHsL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX EutG OK
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2 noimorexa L

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos JlaTa u3yuenus DJIEKTPOHHBIE
Ne uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero 5 p o0pa3oBaTe/ibHbIE
PaooTbI PaooThI ITo IIo pecype
miany  ¢gakry
[Ipenmer xumuu. Pons xumuu B
1 YKU3HH uesioBeka. Tena u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEILIECTBA
5 IlonsaTrue o MeTOgaxX MO3HAHUA B 1 bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1
«[IpaBumna paboTsl B
3 J1a6p0 aTo 11?11/1 Y TIPUEMBI 1 bubmorexa HOK
patop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1ab0paTOpPHBIM
000pyI0BaHUEM
4 YucThie BellecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubnuorexa [JOK
5 . 1
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTBI. 3HAKU 1 bubnmoreka [JOK

(CUMBOJIBI) XHMHUYECKUX

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
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9JICMCHTOB

8 IIpocTele U CIIOKHBIE BELECTBA bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE buGnnorexa LIOK
YIIpHOS Y https://m.edso0.ru/ffod2d50
3aKOH ITIOCTOSHCTBA COCTAaBa
10 BelecTB. XUMUYeCcKas GopMyIa. bubmmoreka [JOK
BanenTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
OTHOCHUTEIBEHAS aTOMHAsI Macca.
11 OTHOCHUTEIBLHAS MOIEKYJISIPHAS bubnmorexa [IOK
yJAp https://m.edsoo.ru/ff0d323c
macca
12 MaccoBas 10751 XHMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COEINHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckne U XUMUYECCKHE bu6mmoreka [JOK
SIBJICHUSI. XUMHYECKast pEaKIUsl https://m.edsoo.ru/ff0d37fa
[Tpu3Haku U yciaoBus
15 OPOTEKAHUSA XUMUUYECKUX Eubmorexa IIOK
P i https://m.edsoo.ru/ff0d37fa
peaknui
3aK0H COXpaHEHHS MacChl
16 BeliecTB. XUMHUYECKUE bubmmorexa [TOK
HICCTB. https://m.eds00.ru/ff0d3b88
ypaBHEHUs
BrurunciieHusa KoIn4ecTBa, MacChl
17 BEIIECTBA 10 YPaBHECHUIM bubmnorexa [TOK
= yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
18 Knaccudukamnmss XumMuaeckux bu6mmoreka [IOK
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peakuuii (CoeuHeHus,
pa3noKeHusl, 3aMeIIeHuUs,

https://m.edsoo.ru/ff0d3f34

oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHne u bubmmorexa [JOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUH
KonTponbnas padora Nel mo
20 Teme «BelecTBa 1 XUMHYECKHE bubmmorexa [JOK
= https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cmech razos. Coctas
21 BO3 nya Kucnopox — snemeHT u bubmorexa HOK
Y%, pon https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3nyecKkue 1 XUMHIECKHe
99 CBOICTBa KHCIOpoa (peakiuu bubnuoteka [JOK
okucnenus, ropenue). [Toustue https://m.edsoo.ru/ff0d4614
00 okcuaax
Crioco0bl mostydeHus: KUCIopoaa
93 B J1a0OpaToOpuu U bubnnorexka [JOK
NPOMBINUIEHHOCTU. [IpruMenenne https://m.edsoo.ru/ff0d497a
KHCIIOpo/ia
TennoBoii 3¢ hexT xummaeckoin
peaKIuu, MOHATHE O
24 TEPMOXHUMHUYECKOM YPaBHEHHUU bubmmorexa [OK
p yp ’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX
peaKnusax
Tommuo (HedTh, yronb u
bu6mmoreka [IOK
25 MeTaH). 3arpsS3HeHHE BO3/yXa,

CIOCOOBI €T0 MPeI0TBPAIICHUS

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o
teme «[lonmydenue u codupanue

bubmuoreka [JOK

26 KHUCJIOpOJIa, U3yYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

B 0J1 — dJIeMe 0CTOE

97 oAopoa 0 FICMEHT H HPOCT bubnmoreka [JOK
BELIECTRO. HaxoiAcHile B https://m.edsoo.ru/ff0d4ddo
pUpoIe
)

s Hsuuqecme U XUMUYECKUE BuGmorexa LOK
CBOMCTEA BOAOPOAA. https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopoaa

29 i bubmuorexa [JOK

OIUITHE O KHCIOTax 1 COIAX https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TToTy4eHHs! BOAOPO/Ia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
ITpakTryeckas padora Ne 4 o

31 teme «llonmydyeHnue u cobupanue bubnuoreka [IOK
BOJIOPO/IA, U3YUYEHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOWCTB»

39 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,

33 KOJINYECTBA BEILIECTBA ra3a 1o bubnmuotexa [JOK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 YpaBHEHUIO PEaKIMH Ha OCHOBE bubnmoreka [JOK

3aKOHA 00BEMHBIX OTHOIICHUH
ra3oB

https://m.edsoo.ru/ff0d5708
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35 du3nYecKre U XMMUYECKUe bubmuoreka [JOK
CBOICTBAa BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. ITonstue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.

37 Hacsimenaslie 1 HeHACHIILICHHEIS bubmuorexa [JOK
pactBopbl. MaccoBas 10J1st https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o
teme «IIpurorosnenue

38 aCTBOPOB C ONpeIeIEHHOMN bubmorexa HOK
p p 5 13 a . https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0Jiel pacCTBOPEHHOTO
BEILIECTBAY
Kontponbras padota Ne2 1o

39 TeMe I<)<K1/ICJ10 I()) Bonopo bubmmorexa [OK

POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bona»

40 OKCHUIBI: COCTaB, bu6mmoreka [IOK
KJIaccH(pUKalus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u xummdeckne

41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHus: COCTaB, bubnmoreka [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u xumu4eckue bubnnoreka [JOK
CBOMCTBa OCHOBaHM I https://m.edsoo.ru/ff0d67ca
Kucnortsr: cocras, bubnmoreka [JOK

44
Kiaccudukanms, HOMEHKIJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonydyeHue nu XuMHUECKHE bubnmoreka [JOK
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CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee2

Conu (cpeaHue): HOMEHKIATypa,

bu6mmoreka [IOK

46 CIIOCOOBI MMOJYyUYECHHS,
i N https://m.edsoo.ru/00ad9474
XHMHYECKHE CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTAIBHBIX Eub OK
nOJINOTEKA
47 3aga4 no teMe «OCHOBHBIE 1
https://m.edso0.ru/00ad9b7c
KJIACChI HEOPTAHUYECKUX
COCIMHCHUI
I'enetnueckas CBS3b MEKAY Eub OK
nOJINOTEKA
48 KJIaCCaMH HEOPTaHHUYECKUX 1
N https://m.edsoo.ru/00ad9a50
COCAUHCHHI
49 O06o011eHne U cucTeMaTU3alus bubmmorexa [IOK
3HaHUH https://m.edso0.ru/00ad9ch?2
Kontponbnas padota Ne3 mo Eub OK
nOJINOTEKA
50 Teme "OCHOBHBIE KJIaCChI _ 1
T — https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH
51 KJIaCCU(UKALUU XUMUYECKUX bubnuoreka [IOK
anemeHToB. [IoHsTHE O rpynIIax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Iepuoanueckuii 3aK0H U
59 [lepuoanueckas cucrema bubmuorexa [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
Bbubmmoreka [JOK
53 [Tepuoapl, TpynIbl, MOATPYIIITHI 1
https://m.edsoo.ru/00ada52¢c
o4 Crpoenue atomoB. Coctas bubnmoreka [JOK
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aTOMHBIX saep. M30Toms!

https://m.edsoo.ru/00ada342

CrtpocHHeE SIIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB

bu6mmoreka [IOK

> [Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00adaébc
MemneneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJI0KECHHUIO B bu6mmoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [lepuoguieckoro
57 3aKOHA Ui Pa3BUTHUS HAYKU U bu6mmoreka [IOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEJIATOT U TPaKTaHUH
58 DNeKTpOOTPULIATETbHOCTh bubnuoteka [JOK
aTOMOB XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Honast xuwireckas cosb https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas bubnuoteka [JOK
XUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenonspHas bubnuoreka [IOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edso0.ru/00adae?8
63 OkuCIUTENBHO- bubnmoreka [JOK
BOCCTaHOBHUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTponpHas padora Ne4 mo bubnmoreka [JOK
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teMe «CTpoeHHe aroma.
XUMHUECKasi CBSI3b»

https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6o011eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoanuecTBo 4yacoB

JlaTa uzy4yeHnust DJIeKTPOHHBbIE
Ne uudgpoBbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero 5 p oOpa3oBaTe/ibHbIE
PaooThI PaooTbI ITo IIo pecypeb
IJIaHY dakrty
[Tepunoanueckuii 3aKoH.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59%
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

5 CBOMCTB XMMHYCCKUX 1 bubmuorexa [JOK
JJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TEPUOJIOB
Knaccudukanus n

3 HOMEHKIATYDA 1 bubmuorexa [JOK

P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Buasl xumu4deckoii CBI3H U
4 THUIIBI KPUCTAIIMYCCKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeToK
KonTponbnas pabora Nel no

5 teme «lloBTOpeHue n 1 1
yriayOJieHre 3HaHUH OCHOBHBIX
pazzenoB Kypca 8 Kiaccay
Kaccudukamnms xumMuaeckux

6 €aKIUI IO PA3INYHBIM 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adbcb0
MPU3HAKAM
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ITonsTHE O cKOpOCTH
XUMHYECKON PEaKIIHH.

bubmuoreka [JOK

! [lonsiTHE O TOMOTEHHBIX 1 https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX
IloHsaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOPHI,

3 BJIMSIIOIIME HA CKOPOCTH bu6mmoreka [IOK
XUMHUYECKOHN peakiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHS

9 OKuCIUTEIbHO- bu6mmorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTHYECKON

10 muccoruanuu. CUibHbIE U bubmorexa [IOK

https://m.edsoo.ru/00adcd68
ci1a0bl€ AIIEKTPOJIUTHI

11 HonHbIe ypaBHEHHUSI peakui bubmmorexa LIOK

https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCIIOT
1 OCHOBaHHUHU B CBETE
12 npeACcTaBICHU 00 bubnmorexa [IOK

. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
T CCOLMAIN
XUMHYECKHE CBOMCTBA COJICH

13 B CBETE MpeJCTaBIeHUN 00 bubnuorexa [IOK
BJIEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOLMAITAN

14 [TonsiTe 0 TUIPOIU3E CONeit bubnnorexa LIOK

https://m.edsoo.ru/00add9d4
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O0600111EHE U

bubmuoreka [JOK

15 CUCTEMaTHU3alus 3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «PelIeHme bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
AKCIEPUMEHTAIIbHBIX 33721
Kontponbnas padota Ne2 1o
17 TeMe «DIEKTPOIUTHYECKas bubnnoreka [JOK
auccounanus. XUMUYECKUe https://m.edsoo.ru/00addecO
peaKkIiu B pacTBOpax»
Ob6mas xa
18 ra;;ﬂ();’i?;;ii‘ifi bubmmorexa [JOK
5 https://m.edsoo.ru/00addfe2
CBOICTBA Ha pUMeEpE XJI0pa
Xnoposogopon. ConsHast
19 KHCIIOTa, XUMUYECKHE bu6mmoreka [IOK
CBOICTBA, IIOJIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpaxTnueckas padorta Ne 2 o
20 teMe «llonydenue conssHOM bubnnorexka [JOK
KHUCJIOTBI, U3y4YEHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brruucnenust mo ypaBHEHUSIM
91 XUMHUYECKHX PEAKIUH, €CIIH bubnnorexka [JOK
OJIUH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30bITKE
99 OO6m1ast XxapakTeprucTruKa bubnmnoreka [JOK
anemeHToB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
93 AnoTpOIHBIE MOJU(PHUKAIINN bubnuoreka [IOK

cepel. HaxoxieHue cepsl U €€

https://m.edsoo.ru/00ade64a
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COEAMHEHHH B IIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoopo/1, CTpOEHHUE,

bu6mmoreka [IOK

24 M3UYECKUE U XUMUYECKUE
¢ . https://m.eds00.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHas

o5 KHCJIOTa, PU3HYECKUE 1 bubnnoreka [JOK
XHMHYCCKHNE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKHE peaKklnu,

JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
26 TTOJTYYIEHUST CEPHON KUCITOTHI bubmmorexa [JOK
e P ' https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

97 Brruncnenune maccoBoit 101 bubmuorexa [JOK
BBIX0/1a ITPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
aseMeHToB VA-rpymibl. A30T,

28 acIIpPOCTPaHEHUE B IPUPOIE bubnnorexa [IOK
pactpocIp PHpOe, https://m.edsoo.ru/00adeea6
(du3HYecCKre U XUMHUICCKHE
CBOICTBA
AMmMuak, ero pusnuecKue u

29 XUMHUYECKHUE CBOMCTBA bubmmorexa [OK

’ https://m.edso00.ru/00adf004
MOJIy4eHHUE U IPUMEHEHHE
30 [IpakTrueckas padota Ne 3 o bubnnoreka [HOK

teMme «Ilonmyyenue ammuaka,

https://m.edsoo.ru/00adf180
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W3YyYEHHUE ETO CBOMCTB)

A30THas KuCjIo0Ta, e

31 ¢buznvecKre 1 XUMHUECKUE bubmmorexa LIOK
N https://m.edsoo.ru/00adf306
CBOHCTBa
Hcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe

32 MUHEPAIBHBIX YI0OPEHHIA. bubnnoreka [JOK
XHWMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCMHEHUSIMH a30Ta
dochop. Oxeua pocdopa (V)

33 u hochopHas KUCIIOTa, bubnnoreka [JOK
¢bu3nyecKkrue 1 XuMHYECKHe https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnonb3oBanue GocaToB B

34 KaueCTBE MUHEPAIbHBIX bubnuoreka [IOK
ynobpenuii. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
VYraepon, pacipocTpaHEeHHE B

35 npnplcj)z[e, ;I/ISI/II‘)-IGCKII)/IC u bubmmorexa LIOK

. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux
(bu3nuecKre 1 XUMHUYECKHEe
36 CBOMCTBA. DKOJIOTHYECKHUE brbmmorexa [OK
https://m.edsoo.ru/00adfebe
poOIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoaa (1V)
37 VYronbHast KUCIO0Ta U €€ CONu bubmmorexa [TOK

https://m.edso0.ru/00ae006¢
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[Ipaktuyeckas padora Ne 4 o
teme "[lonyyenue

38 JIEKHACJIOrO rasa bubmoreia OK
yr ’ https://m.edsoo.ru/00ae027¢
KadecTtBenHnas peakius Ha
KapOoHaT-MOH"
[TepBoHayabHEBIE TOHATHUS 00
39 OpraHUYeCKUX BEIIeCTBAX KaK bubmorera [JOK
p https://m.edsoo.ru/00ae054e
0 COEeIMHEHUSIX YTaepoaa
40 KpeMuunii 1 ero coe iuHeHUs bubmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenne skciepuMeHTaIBHBIX bubnnorexa [HOK
3a11a4 110 TeMe «Bakuenime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBL U UX COCIUHEHU
Kontponbnas padota Ne3 mo
42 TeMe «Baxxuenmnme bubmorexa [JOK
https://m.edsoo.ru/00ae0el18
HEMETAJUIBI U UX COEINHEHU
OO6m1ast XxapakTepucTrKa
XUMHYECKHUX DIIEMEHTOB —
MeETaJLUIOB. MeTtayutndeckast
43 CBSI3b Y METAJUTNYECKAS bubmorera [JOK
. https://m.edsoo.ru/00ae103e
KpUCTAJITUYECKas penIéTKa.
duznueckue cBoiicTBa
METAJUIOB
XUMHUYECKUE CBOMCTBA
44 METAJLJIOB. bubmuorexa [JOK

DNEKTPOXUMHUUECKUN Psift
HaIpsHKEHUN METaJUIOB

https://m.edsoo0.ru/00ael156

39



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6u1re cnocoObl MOTyYSHHS
MeTta/uioB. CIIIaBbL
Beruuncrnienus mo ypaBHEHUsIM

bubmuoreka [JOK

45
XUMHYECKUX PEaKIUi, eCiu https://m.edso00.ru/00ae1156
OJIUH U3 PEareHTOB COJICPKUT
puMecu
46 [TonsTue o xoppo3uu bubnuorexa [JOK
METAJLJIOB https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
47 [enormsie MeTanet https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ THAPOKCUIBI bubnuorexa [JOK
HATpHUS U KaJIUs https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeNTbHBIC METAILTBI bubmuorexa [JOK
— KaJILIIUHA ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiinie coefuHeHUS bu6mmoreka [IOK
KaJIbIIUs https://m.edsoo.ru/00ae15e8
51 O6o06menue u
CHCTEMaTH3aINsI 3HAaHUH
JKEcTKOCTh BOABI M CIIOCOOBI bu6mmoreka [JOK
52 .
e€ yCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o
53 Tellj\/[e ")KéCTKocI;L BOJIBI U bubmorexa [JOK
. a " https://m.edsoo.ru/00aelae8
METO/bI €€ YCTPaHEHUS
bu6mmorexa [IOK
54 An i
FOMHHH https://m.edso0.ru/00aelc64
AMpoTepHbIe CBOICTBA bubnuoreka [IOK
55
OKCHJIa M TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK
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57

OKCI/II[BI, TUAPOKCUABI U COJIN
xenesa (1) u sxemesa (111)

https://m.edsoo.ru/00ael1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

59

60

61

62

O06006111EHE U
cUCTeEMAaTHU3alud 3HaAaHUN

[TpakTrueckas padora Ne 7.
Pemenne skcriepuMeHTaTbHBIX
3ana4 1o reme «Baxneiiue
METaJUIbl U UX COCTUHEHUS

Bbruncnenus no ypaBHeHUsAM
XUMHMUYECKHUX PEaKLUH, €CIIU
OJIMH U3 PEarcHTOB JaH B
M30BITKE W COJIEPIKUT
npuMecHu. Berauciienus
MacCOBOM J0JM BbIXOJA
MIPOYKTA PEAKIINHU
O06o0uenne n
CHCTEMaTH3aINsI 3HAaHUH

KonTtponbHas pabora Ne4 o

TeMe «BakHelmmne MeTauibl U
UX COSOUHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

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

63

BemectBa n marepuasl B
MOBCETHEBHOMN KU3HU
YyeJIoBeKa

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f50

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpeibl

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

65

Ponp xumuu B pelieHun
HKOJIOTUYECKUX MPOOIIeM

bubmuoreka [JOK
https://m.edso0.ru/00ae4270
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PezepBHsblit ypok. O6o01eHne bubmumoreka [IOK
66 N 1
M CUCTEMAaTH3aIHs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001meHne 1 bubnuoreka [IOK
U CUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblitl ypok. O60611eH1E 1 bubnmoreka [JOK
M CUCTEMAaTH3aIHs 3HAHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME

42



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

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

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
EnuHoe coneprkanue oobirero odpazoBanus - €0s00.ru
bu6mnoreka I{OK,

Poccuiickas anexTpoHHas 1ikoja — resh.edu.ru
JlucTaHnOHHOE 00pa30BaHKe IS IKOJILHUKOB — UChI.ru

SIKmacc — yaklass.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

Enunas koutekmus nudpoBsIx 00pa3oBaTeIbHBIX pecypcos - http://school-
collection.edu.ru

XuMus 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTepUalibl MO 00IIeH, OpraHnyecKon u

Heopranuueckoi xumuu - http://school-sector.relarn.ru/nsm/
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