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1. losicHUTeIbHAS 3aNIMCKA
[Iporpamma mmeer 0a30BbBI ypOBEHb, paccuMTaHa Ha ydammxcs 8-9 kiaccoB 00I11e00pa3oBaTeNbHOM

IHKOHBI.HPOFpaMMa 110 XUMHH OJIA 8-9 xmaccoB pa3pa60TaHa B COOTBCTCTBHH C Tpe6OBaHI/IHMI/IZ

[IporpamMma peanusyet 6a30BbIil YPOBEHb, pacCUNTaHa HA ydammxcs 5-9 kimaccoB 0011e00pa3oBaTeIbHOM IITKOJIBI.
Pabouas nporpamMma o 6uosioruu pazpaboraHa B COOTBETCTBUH C TPEOOBAHHUSMMU:

DenepanbHbM 3aK0HOM 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deaeparumny;

*  Ilopsakom opraHu3aluy U OCYLIECTBICHHUs 00pa30BaTEIbHON AEATENIBHOCTH 110 OCHOBHBIM 00I111€00pa30BaTeIbHBIM IpOrpaMmMam —
00pa3oBaresibHBIM ITPOrpaMMaM Ha4aJIbHOTO OOIIETr0, OCHOBHOI'O O0IIETo U CpeHero o01iero oopa3oBaHusi;

*  (denepadbHbIM  T'OCYJApCTBEHHbIM  00pa3oBaTeIbHbBIM  CTAHJAPTOM  OCHOBHOIO  0OLIEro  oOpa3oBaHMs,  YTB. IPUKA30M
Mumnrnpocserienust Poccun ot .05.2021 Ne 287 (manee — PI'OC O0O0-2021);

*  (denepaabHbBIM IOCYJapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOTO 0OLIero oOpa3oBaHMs, YTB. IpHka3oM MuUHOOpHAYKU
Poccun ot 17.12.2010 Ne 1897 (nanee — ®I'OC O0OO0);

* (eaepanpHON 00pa30BaTEIbLHON MPOrpaMMON OCHOBHOIO o00uIero oOpa3oBaHus, YTB. Ipuka3oM Munnpocsemenus Poccun ot
16.11.2022 Ne 993;

* IIpodeccuonansHoro crangapra «llemaror (megarormueckasi A€ATENbHOCTb B JOLIKOJBHOM, HAUYaJIbHOM OOIIEM, OCHOBHOM OOLIEM,
cpeaneM oOiieM obOpa3zoBaHuM), (BocmuTareib, yuurtenb)» (ped. or 16.06.2019) (IIpukaz MunmcTepcTBa TpyAa M COIHAILHOU
3amuTel PO ot 18 okTsa0psa 2013 r. Ne 544H, ¢ u3MeHEeHUSIMHU, BHECEHHBIMH MPUKa3oM MUHHUCTEpCTBA TpyAa U conzaumuTsel PO ot
25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 4221).

* MeTtoanyeckiX peKOMeHJAlil 1Mo Co3JaHui0 U (PYHKIIMOHHPOBAHHIO B 0OIIE00pa30BaTENbHBIX OPraHU3alMAX, PacloJIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJIbIX FOpPOJaX, LIEHTPOB 00pa30BaHuUsl €CTECTBEHHO-HAYYHOU M TEXHOJIOTHYeCcKol HampaBieHHocTel («Touka
pocTa») (YTBep:kJeHbl pacnopsbkeHueM MunuctepcTBa npocsemieHust Poccuiickoit ®@eneparnuu ot 12 suBaps 2021 r.Ne P-6).

* [Ipuxaza Munncrepcrsa oopazoBanust Kpacuosipckoro kpass Ne 18-11-05 ot 20.01.2021 r.

* [lucekma MuHnucrepctBa oOpas3oBanusi KpacHosipckoro kpas ot 25.01.2021 Ne 75-693 "OO ocHauieHuM LEHTPOB 0Opa30BaHUS
€CTECTBEHHO- HAyYHOUH M TEXHOJOTUYECKON HarpaBiaeHHocTel "Touka pocra."

* OCHOBHOI1 00pa30BaTENbHOM MPOrpaMMOii OCHOBHOTO 00111ero oopa3oBanus MOBY «AnekcaHIpoBcKas COI;

» @efepanbHOrO MepeuHs Y4eOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K MCIONb30BAaHUIO B 00pa30BaTEIbHOM IIpolecce B
00pa30BaTeNbHBIX YUPESKICHUAX, PEATU3YIOLINX IPOrpaMMbl 001IIeT0 00pa30BaHus;

* [lonmoxkenus o pabounx mporpammax mnenarora, peanusyromux OI'OC OOII;

* YuebHoro miaana MOBY «AnekcaHapoBCKas COII».

[IporpaMMa 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHHs COCTaBJI€HA HA OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOEHUS
OCHOBHOHM 00pa3zoBaTeIbHON MpPOrpaMMbl OCHOBHOTO oOmiero oOpasoBanusi, mpexacraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOi paboyeil mporpaMMbl BOCHMTAaHMS M € Y4€TOM KOHLEMIUHU TMpenoJaBaHUs ydeOHOro mpeaMera «XuUMHUS» B
oOpa3oBaTenbHbIX opranu3amusax Poccuiickoii @eneparum.
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[IporpaMma mo xumuu Ja€T OpPEACTaBICHHUE O LENsAX, oOmie cTpaTternu OOy4deHHs, BOCHHUTAHMUS U Pa3BUTUS OOyYaroHIMXCs
CpeAcTBaMU y4eOHOTo TpeaMeTa, YCTaHABIMBAET 00s3aTelNbHOE MPEAMETHOE COACpXKAaHUE, MPEIyCMATPUBACT paCIpe/eiCHUue ero o
KJlaccaM W CTPYKTYpUpOBaHHE IO pa3jieiaM MU TemMaM MpOrpaMMbl 10 XUMHUH, ONpPENENsIeT KOJIUYECTBEHHbIE M KayeCTBEHHbBIC
XapaKTEPUCTHKH  COJIEPXKaHHs, PEKOMEHIYEMYIO IIOCIEAOBAaTENbHOCTh M3Y4YCHHS XHMHUH C Y4YETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM Yy4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 0O0ydarolmuxcs, OmpeienseT BO3MOXKHOCTU
npeaMeTa s peain3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro
o0Opa3oBaHus, a TakKke TPeOOBAHUN K pe3yibTaTaM OOydeHHUs XMMHUU Ha YPOBHE Liele U3yd4eHUs IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEJBHOM JIESITEIbHOCTH 00YYaIOIIErocs o OCBOCHUIO y4eOHOTO COJICPKAHMUS.

3HaHHE XUMHUU CIYXKHT OCHOBOW It (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIETOCS, €r0 MPEACTABICHUNH O MaTepUAIBHOM EIMHCTBE
MHUpa, BAXHYIO POJIb UTPAIOT (HOPMHUPYEMbIC XUMHEH IMPEICTABICHHUS O B3aMMOIPEBPALICHUAX JHEPTUU U 00 DBOJIOIMH BEHICCTB B
IPHUPOJIC, O MYTSIX PEIICHUS TIIOO0AIBHBIX MPOOJIIEM YCTOWYHBOTO PA3BHTHS UYEIOBEYCCTBA — CHIPHEBOM, DHEPIETHUYCCKOM, MUIEBOU H
9KOJIOTUYECKOI Oe30macHoCTH, MpoodiieM 3apaBooxpaHeHus. CpeicTBaMu peaiusanuu pabodedt mporpammsbl siBisitores YMK mox
penakmueii [abpuansa O.C.), marepuanbHO-TeXHUYecKoe obopymoBanue lleHTpa «Todka pocrta» W KaOMHETa XUMUH, JUIAKTHUSCKUAN
MaTepHal o XUuMHUH.

N3ydenune xumun:

CIOCOOCTBYET pealn3aliil BO3MOXKHOCTEH Ji caMOpa3BUTHSA U (QOPMHUPOBAHUS KYNbTYpPbl JIMYHOCTH, €€ 00lIeld M (YHKIMOHAIbHON
IPaMOTHOCTH;

BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/Ie MBIIIJICHUS U TBOPYCCKUX CIIOCOOHOCTEH 06yqa10m1/1xc;1, HaBBIKOB HMX CaMOCTOSTEILHOMN y‘Ie6H0fI
ACATCIIBHOCTH, OJOKCICPUMCHTAJIIBHBIX W HCCICA0BATCIBCKUX YMGHHﬁ, HCO6XOI[I/IMBIX KaKk B HOBCC}IHGBHOI\/'I KHN3HM, TaKk HU B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

3HAKOMHUT CO CHCHHCI)HKOﬁ HAaYYHOI'O MBIIIJICHUS, 3aKJIaAbIBACT OCHOBBI LEJIOCTHOT'O B3I a Ha CAUHCTBO IPHUPOABLI U YEJIIOBCKA, SABJISACTCA
OTBETCTBCHHBIM 3TAaIIOM
B (I)OpMI/IpOBaHI/II/I CCTGCTBCHHO--H&Y‘IHOﬁ Ir'paMOTHOCTHU 06yqa101m/1xc;1;

crocoOcTByeT (HhOPMHUPOBAHHIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSAM, K MPHUPOAE, K YEIOBEKY, BHOCUT CBOU
BKJIQJT B 9KOJIOTUYECKOE 00pa30BaHUE O0yUarOIINXCS.



JlanHble HampaBieHHUs B OOYYCHHMHM XUMHH OO0ECIEUMBAIOTCS CIEeUM(UKON copepikaHusl y4eOHOro NpeaMeTa, KOTOPBIA SIBISETCS
Ie1IarOrMYecKy aJjanTHPOBAaHHBIM OTpaXkeHHEM 0a30BOM HayKH XMMUH Ha OIPEeIEHHOM 3Tane e€ pa3BUTHUS.

Kpr XUMHH Ha YPOBHC OCHOBHOI'O 06mero 06pa3OBaHI/I${ OpPUCHTHPOBAH Ha OCBOCHHC O6yLIaIOH_[I/IMI/IC$[ CUCTCMbI IICPBOHAYAIIbHBIX
MMOHATUM XUMHHU, OCHOB HEOPT: aHUYECKON XUMUH U HCKOTOPLIX OTACJIbHBIX 3HAYNMbIX MOHSITHM OpFaHquCKOﬁ XHMUH.

CrpykTypa conep)KaHHsl MpOrpamMMbl 10 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOro monaxoja kK e€ msydenuto. ConepxaHue
CKJIaJIbIBAETCSI U3 CUCTEMbI IOHATHM O XMMHMYECKOM 3JIEMEHTE M BEIECTBE M CHCTEMbl MOHATUH O XUMHUYecKoW peakuuu. O6Ge 31tn
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHLMUITY I1OCIIEJOBATEIbHOIO Pa3BUTHs 3HAHUN Ha OCHOBE TEOPETHMYECKHUX IPENCTABJICHUN
Pa3sHOIo YpOBHS:

ATOMHO--MOJICKYJISIDHOT'O YYCHHS KaK OCHOBBI BCETO €CTCCTBO3HAHUS

HepI/IO,I[I/ILICCKOFO 3aKOHa I[ H. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHUMHU,

— Y4CHH O CTPOCHUHN aTOMa U XUMHUYECKOU CBiA3H,

Hpe,I[CTaBJ'IeHI/Iﬁ 00 3H€KTpOHHTquCKOﬁ Jucconyanuu BCIICCTB B paCTBOpaAX.

Teopernueckne 3HAaHUS PACCMATPUBAIOTCS HA OCHOBE OHMIMPUYECKU IMOJYYEHHBIX W OCMBICICHHBIX (DAKTOB, pa3BHBAIOTCA
MOCJIEZIOBATEIbHO OT OJHOTO YPOBHS K JPYrOMy, BBINOJHSAS (YHKIUM OOBSCHEHUS W IMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOYKHOCTEHN IIPAKTUYECKOTO IPUMEHEHHUS U MTOJIYYEHUS U3Yy4aeMBbIX BEILIECTB.

OcBoeHMe mporpamMmbl MO XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHS O XUMUYECKON COCTABIISIONICH HAYYHOM KapTUHBI MUpa
B JIOTHKE €€ CHCTGMHOfI HpI/IpO)II)I, IICHHOCTHOI'O OTHOUIICHUA K HaquOMy 3HAHUK WU MCTOIAaM IIO3HAHHUA B HayKe. I/I3yqu1/Ie XUMUH
MPOUCXOIUT C MPUBJICUCHUEM 3HAHWIM U3 paHee M3YYCHHBIX Y4eOHBIX MpenmMeToB: «Okpykaroumii Mupy, «buonorus. 5—7 Kiaccel» u
«®usnka. 7 Kimacc.

[Tpy u3yyeHUH XMMHUU TPOUCXOAMUT (POPMHUPOBAHHE 3HAHMI OCHOB XMMHUYECKOM HayKHW KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
NPAaKTUYECKON JIeATENIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYphHI. 3ajaya y4eOHOrO IMpeaMeTa COCTOUT B
(GOpMUPOBAHUN CHCTEMbl XMMHYECKHX 3HAHUI — BaXKHEMIINX (DaKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKHUX IMOJOXKEHHH, TOCTYMHBIX
0000111eHNT MHUPOBO33PEHUYECKOr0 XapaKTepa, sA3blKka HAYKH, B IPUOOIICHNN K HAYYHBIM METOJIaM TO3HaHUS MpPU U3YYEHHH BELIECTB U
XUMHUYECKHUX peakuui, B GOPMHUPOBAHUU M PA3BUTHU MMO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-TI03HABATENbHON U yueOHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH, OCBOCHUH MPaBMJI O€30M1aCHOT0 OOpAaIlleHHs C BEIIECTBAMH B OBCEIHEBHON YKU3HU.



HpI/I HU3Yy4YCHUU XUMHUHU Ha YPOBHC OCHOBHOI'O 0611161"0 O6pa30BaHI/I$I BaXXHOC 3HAYCHHUEC npno6pen1/1 TaKHue€ OCJIu, KaK:

— (opMHpPOBAHNE UHTEUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IIPUHSTUIO
pEeLIeHHI, CTIOCOOHOH aIlanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM JKU3HU;

— HANpPAaBIEHHOCTh OOYYCHHSI HA CHCTEMATHYECKOE MPHOOIIEeHHE O0YdJaIomUXCsl K CaMOCTOSITENIbHON MO3HABATEIBLHOU JNIESTEIBHOCTH,
HAy4YHBIM METOJIaM MO3HaHUs, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K XUMHU;

— obecneyenue YCHOBHﬁ, CHOCO6CTBYI-OH_II/IX HpI/IO6peTCHI/IIO O6yLIaI-OH_II/IMI/ICH OIIbITa pa3HOO6p33HOﬁ JACATCIIbHOCTH, IIO3HAHUA H
CaMOIIO3HAaHHs, KIKYCBBIX HAaBBIKOB (KJIIO‘-ICBBIX KOMHCTGHHI/IfI), HMCIOIIUX YHHUBCPCAJIbHOC 3HAUYCHUC [JIA PA3JIMYHBIX BHIO0B
JACATCIIbHOCTH,

— (bOpMI/IpOBaHI/IC 061_1_16171 (I)YHKHHOHaHBHOfI n eCTGCTBeHHO-HaquOﬁ I'paMOTHOCTH, B TOM YHUCIIC YMeHI/Iﬁ OOBACHATh U OLICHUBATb
SABJICHUS OKPYXAIOUWICT0 MHpa, UCIIOJIb3Yys 3HAHUA U OIBIT, IOJYYCHHBIC ITPHU U3YUCHUHW XUMHU, IPUMCHATH UX IPU PCIICHUU np06neM B
HOBCGI[HGBHOI‘/'I KHN3HHU U pr,HOBOﬁ ACATCIIBHOCTH,

— (¢opMHUpoBaHHE y OOyYarOIUXCAd T'yMAaHUCTUYECKMX OTHOIIEHWH, MOHMMAaHMs LIEHHOCTH XMMHYECKHUX 3HAHMM JUId BBIPAOOTKU
HKOJIOTHYECKHU 1I€J1€CO00PA3HOr0 MOBEACHUS B ObITY U TPYAOBOH AEATENBHOCTH B LENIAX COXPAHEHUS CBOETO 370POBbS M OKPYXKAIOLIEH
IIPUPOJIHOM Cpenpl;

— pa3BUTHE MOTHUBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIMTAHMIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO Ui U HANPaBICHHOCTH JajdbHeHIero oOyueHus.

OO0riee YKCiIo YacoB, OTBEAEHHBIX /I U3YUYCHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIero oopa3oBaHus, coctapiseT 136 yacoB: B 8 kjacce
— 68 JacoB (2 Jaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HeZIeNI0).



COJEP)KXAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJIbeIe XUMHNYECKHUE ITOHATUSA

IIpeamer xumun. Ponb XuMnu B )KU3HH 4esloBeKa. XUMHS B cucTeMe Hayk. Tena u BemecrBa. Pu3ndeckrue CBOMCTBA BEUIECTB. ATperaTHoe
coctosiHue BemecTB. [loHATHE 0 MeTO1aX MO3HAHUS B XUMHH. YucThble BenecTBa U cMecH. CriocoObl pa3eseHus CMECEH.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE IEeMEHThl. CUMBOJIBI XMMUUYECKHUX 3JIEMEHTOB. IIpocThie U Cllo)KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX SJIEMEHTOB. 3aKOH ITOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHas
macca. OTHOCHUTENbHAs MOJIEKYIsIpHast Macca. MaccoBast 1011 XUMUYECKOT0 2JIEMEHTA B COEJMHEHUU.

KomnuectBo BemectBa. Mosib. MosnsipHast macca. B3auMocCBsI3b KOJIMYeCTBa, MacChl M YUCJa CTPYKTYPHBIX €IWHHI] BellecTBa. Pacyérel 1o
dbopMynaM XUMHUYECKUX COETUHEHUH.

Pu3nyecKknue U XMMUYECKHUE SIBICHUSA. XUMUYECKasl peaklus U €€ NpU3HAKU. 3aKOH COXPAHEHHUs MAacCChl BEIIECTB. XMUMHUYECKUE YPaBHEHUS.
Knaccudukanus XumMruueckux peakiuii (COeJUHEHUs, pa3ioKeHHs, 3aMeIleHus, OOMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOH MOCy/0#, mpaBwiaMu paboThl B j1abopaTopuu U MpuéMaMy OOpalieHus ¢ JIabopaTopHbIM 000PYAOBaHHEM,
U3y4YeHHE U OMHcaHHue (PU3UYECKHX CBOMCTB OOpa3l[0OB HEOPraHMYECKUX BEIECTB, HaOIIofeHHe (pu3ndyeckux (IUIaBlieHUE BOCKA, TAasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJICHCAIUS BOJIbl) U XMMUYECKUX (TOPEHUE CBEYH, TPOKATUBAHNE METHON MPOBOJIOKHU, B3aUMO/ICH CTBHE
MeJa C KHCJIOTOM) sIBI€HUHM, HAOJIO/IEHUE W OINMCAaHUE MPHU3HAKOB MPOTEKaHHUs XMMHUYECKHMX peakuui (pa3joxeHHe caxapa, B3auMOJeicTBHe
CEpPHOIl KUCIIOTHI C XJIOpUAOM Oapus, pasnoxkenue ruapokcuna meau (II) mpu HarpeBanuu, B3aumopeicTBre xemnesa ¢ pactBopom comu mean (l1),



U3y4eHHE CIOCOOOB pa3leiCHHsi CMECeW: C IMOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BBHIIAPUBAHHE, TUCTWILISAIUSA, Xpomarorpadus, MpoBeIcHUE
OUYHUCTKH ITOBAPEHHOH COJIM, HAOJIIOACHNE U ONMCAaHUE PE3yJIbTATOB MPOBEIEHHS ONbITA, WILIFOCTPUPYIOLIET0 3aKOH COXPAaHEHUsI MACChl, CO3JJaHHe
MoJIe1el MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelilmue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucnopon — a1eMeHT U mpoctoe BemiecTBo. HaxoxxaeHue Kuciopoaa B npupoze, Gu3snueckue u
XUMHUYecKkre cBoicTBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kuciopopa. CrnocoObl MOJNydyeHHMs KHUCIOpPOAa B Jaboparopuu u

npoMbluIeHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — aJu1oTportHas MoAU(UKaIHs KUCIOPOa.

TernoBoil 3¢(hekT XUMUYECKOH peakiuu, TEPMOXMMUYECKHE YPaBHEHUS, 9K30- U SHAOTEPMHUYECKHE peakiuu. TOIuIMBO: yroib M METaH.
3arpsi3HeHue BO3/1yXa, YCUJIEHUE TapHUKOBOTO 3P eKTa, pa3pylIeHHE 030HOBOTO CIIOS.

Bonmopon — snemeHT u poctoe BemecTBo. Haxoxxaerne Bogopoaa B pupoae, (pusndeckre 1 XUMHUUECKUE CBOWCTBA, TPUMEHEHHUE, CIIOCOOBI
nonyueHusi. Kuciotsl u comu.

Monsipablii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YpaBHEHHSIM.
®dusnueckue cBorcTBa BoAbl. Boma xak pactBoputenb. PacTBopbl. HachllieHHbIE M HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoZie. MaccoBasi J1oyisl BellecTBa B pacTBOpe. XMUMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MpHUpPOAE U B JKU3HHM YEJIOBEKA.

KpyroBopoT Bojibl B ipupoie. 3arps3HeHre NpUpoAHbIX BoJ. OXpaHa U OYUCTKA HPUPOIHBIX BOI.

Knaccudukanuss nHeopranmueckux coenuHeHuid. Oxcuabl. Knaccudukanus okcumoB: cosjeoOpasyiomue (OCHOBHBIC, KHCIIOTHBIE,
amboTepHbIe) U HeconeoOpasytone. Homenknarypa okcuaoB. @u3ndeckue 1 XUMUYECKUE CBOWCTBA OKCHIOB. [lomyueHne okcuaoB.

OcnoBanus. Knaccudukanus ocHOBaHUI: MENOYM M HepacTBOpUMBbIE ocHOBaHMs. HomeHkiaTypa ocHoBaHuil. dusnyeckre U XUMHUUECKUE
CBOMCTBa OCHOBaHUU. [losrydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucior. @usnueckne 1 XUMHYECKHE CBOWCTBA KUCIOT. Psij aktuBHOCTH MeTaimoB H.
H. Bekerona. [lonydenue KUCIoOT.

Conu. Homenknarypa coneil. @usnueckre u XxuMudeckue cporicta coseil. [lonydyenue comneit.

I'ereTmueckas CBI3b MCKIY KilaCcCaMU HEOPTaHUYCCKUX COC}II/IHGHHﬁ.



Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEIeICHNEe COJCpKAaHUs KHCIOpOoJa B BO3/AyXe, MOIYyYeHHE, COOMpaHKe, paclio3HaBaHUE U W3YYeHHE CBOWCTB KHCIOpPOJa,
HaOJI0/IEHUE B3aUMO/ICUCTBHUS BELIECTB C KUCIOPOJOM U YCIIOBUS BOZHUKHOBEHUS U IPEKpalleHus ropeHus (moxapa), 03HakoMJIeHHEe ¢ oOpa3amMu
OKCHJIOB M OITMCAHNE UX CBOMCTB, MOJy4YeHUE, COOMpaHKe, paclio3HaBaHUE U U3yUEHHE CBOIMCTB BOJOPOa (TOpPEHUE), B3aMMOICHCTBIE BOAOPOIA C
okcugoM menu (II) (Bo3MOXHO HCIIONIB30BaHME BHUAEOMATEpUATOB), HaOMIOACHHE OOPa3OB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHUE
0COOEHHOCTEHN PACTBOPEHHUSI BEIIECTB C PA3IMUYHON PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINPEACIIEHHON MacCOBOM J0Jiei pacCTBOPEHHOTO
BEIIECTBA, B3aUMO/JICHCTBUE BOJIbI ¢ METa/lIaMU (HAaTpUEM M KaibleM) (BO3MOXKHO HMCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB), HCCIEI0BaHUE 00pa3lioB
HEOPTraHWYECKUX BEILIECTB Pa3IUYHBIX KJIACCOB, HAOIOJIEHHE W3MEHEHUs OKPAacCKM WHJMKATOPOB B PACTBOpaxX KHUCJIOT W IIEJIOYeH, U3ydeHue
B3aumozeiicTeus okcuaa menu (II) ¢ pacTBopom cepHO KHCIOTHI, KUCIOT ¢ METallaMHu, peakuil HeHTpaau3aluu, MoJydyeHUe HEpacTBOPUMBIX
OCHOBaHHﬁ, BBITCCHCHUC OJHOI'O MCTAJUIa APYruM H3 pacTBOpa COJIM, PCHICHUC OSKCIICPHMMCHTAJIBHBIX 3ada4d II0 TEMC «Baxkneimme Kiraccel
HEOPraHUYECKUX COCAMHEHUN.

Iepuoauveckuii 3axkon u Ilepuognueckasi cucrema xumMudeckux iemeHToB [I. U. MenaeneeBa. CTpoenue aTroMoB. XUMHYECKAasi
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIul

[lepBble MONBITKH KJIACCU(UKALUN XUMUYECKUX 3J1eMEHTOB. [IoHATHE O rpynmax CXOIHBIX AJIEMEHTOB (IIEJIOYHBIE M LIEJIOYHO3EMEIbHbIE
METaJUIbl, TaJOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEPHBIE OKCUIBI H THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux siaeMeHToB J[. M. MenneneeBa. KopoTrkonepuogHas v JUIMHHOIIEPUOAHAS
dopmel Tlepuoanueckoit cucrembl xumudeckux snemeHToB JI. Y. Menneneesa. [lepuoasr u rpymnmbl. @U3NUYECKHI CMBICT TOPSIKOBOTO HOMEpA,
HOMEPOB MEPUO/JIa U TPYNIBI JIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX
aneMmeHToB llepnonnueckoit cucremsl [I. 1. Menaeneesa. XapakTepucThKa XUMAYECKOTO JIEMEHTA IO €r0 MOJIOKEHUIO B [lepnoanueckoit cucreme

. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMsI paJlyca aTOMOB XUMHYECKHUX DJEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKMX CBOMCTB IO TpyNIaMm u
MIePHOJIaM.

3nauenue [lepnoanyeckoro 3akoHa u [leproandeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS pPa3BUTHS Hayku W npakTuku. [[. 1. Mennenees
— Y4EHBIN U TPAXKJaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'ISIpHaH u HCHOHHpHaﬂ) CBA3b. 3J'ICKTp00TpI/II_IaTCJIBHOCTL XUMHYECKHUX AJIEMEHTOB. MIoHHAs CBS3b.



Crenienp  okuciieHHsA. OKHCIUTEIBHO-BOCCTAHOBHUTEIIBHEIC pE€aKknuu. Hpoueccm OKHCJIICHMS U BoccTaHOBJeHUS. OKUCIUTENH U
BOCCTaAaHOBHUTCIIU.

Xumuueckuii IKCnepumenm

HN3Yy4YCHHUC o6pa3u013 BC€IICCTB METAJIJIOB U HEMETAJIJIIOB, BSaHMOHeﬁCTBHC TUAPOKCHAAa NUHKA C paCTBOpAMH KHCJIOT U menoqeﬁ, IIPOBCACHUEC
OIIBITOB, UJINTFOCTPUPYIOIIUX ITPUMCPBI OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (I‘OpeHI/Ie, PpCaKkuuun pas3jioKCHUs, COGI[I/IHGHI/ISI).

Mesxicnpeomemmuuie ceasu

Peanmaunﬂ MCXKITPCAMCTHBIX CBsI3eH IIpyu U3Yy4YCHUU XHMHUU B 8 Kjacce OCYHICCTBIIACTCA YC€PC3 UCIIOJIB30BAHUC KaK O6H.[I/IX CCTCCTBCHHO -~
HAay4YHBIX HOH?ITI/If/'I, TakK 1 HOH?ITI/II>'I, ABJIAIOIUXCA CUCTEMHBIMU U1 OTACJIIBHBIX NPEAMCTOB CCTCCTBECHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (DaKkT, TUNOTE3a, TEOpHs, 3aKOH, aHAIU3, CHUHTE3, KIACCU(PHUKALUSA, MEePUOTUTHOCTD,
HaOJIIOZICHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, U3MEPCHHUE, MO/IENb, SIBJICHUE.

dusnka: MaTcpus, aroM, OSBJICKTPOH, IIPOTOH, HeﬁTpOH, HOH, HYKIHA, HU30TOIIbl, PAAWOAKTUBHOCTb, MOIJICKYIIA, SHCKTpI/I‘ICCKI/Iﬁ 3aps,
BCIICCTBO, TCIIO, O6”béM, arperaTHoc COCTOAHUEC BCIICCTBA, I'a3, (1)H31/I‘16CKI/IC BCJIMYMHBI, CAMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI, 3Bé3,I[I>I, Counie.

Bbuonorus: ¢porocuntes, apixanue, 6uocdepa.

FGOFpa(bHHI aTMOC(l)epa, I‘I/IL[pOC(l)epa, MHHCEPAJIbl, TOPHBIC TOPOJLI, ITOJIC3HBIC UCKOITAECMBIC, TOIIJIINBO, BOAHBIC PECYPCHI.

9 KUIACC

BemecTBO 1 XUMHYeCKasi peaKkuus



[lepuonnueckuii 3akoH. Ilepumoamyeckass cucrtema xumuueckux snemeHToB J[. M. MenaeneeBa. CTtpoeHrne aTOMOB. 3aKOHOMEPHOCTU B
W3MEHEHUU CBOMCTB XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajaus, KaJlblMs MU UX COCIUHEHUHW B COOTBETCTBUM C TOJIOKCHHEM
AJIEMEHTOB B [lepnoauyeckoil CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbl XUMHUYECKOM CBSI3UM. THIBI KPUCTALTMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOWCTB BeIlECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKON CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIaTypa HCOPraHMYCCKHUX BCIICCTB. XuUMHU4YecKre CBOMCTBa BCIICCTB, OTHOCAIIMXCA K pPas3IMYHbIM KjaccaM
HCOPTaHUYCCKUX COGI[PIHGHH?I, TCHCTUYCCKAA CBsA3b HCOPraHNMYCCKUX BCIICCTB.

Knaccugukanus XAMHYECKUX PEaKIuil M0 Pa3InYHbIM MpHU3HAKaM (TI0 YUCITy U COCTAaBY YYAaCTBYIOIIUX B PEAKIUU BEUIECTB, 110 TEIUIOBOMY
3P exTy, 10 U3MEHEHHUIO CTETICHEH OKHUCICHUSI XUMUYECKHIX AJIEMEHTOB, TI0 00PaTUMOCTH, TI0 YUACTHIO KaTalu3aTopa). JK30- U SHIAOTEPMUIECKUE
peaKIuy, TEePMOXUMHUYECKHE YPAaBHEHHSI.

ITonsTue o CKOpPOCTH XUMHUYECKOU pCaKuu. ITousitne 00 O6paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKHUX PCAKIHAX. IToHsTHE O TOMOI€HHBIX U
TCTCPOTCHHLIX PCAKIIMAX. Ilonstue o karanuze. IloHITHE 0 XUMUYECKOM PaBHOBCCHUHU. (DaKTOpI)I, BJIMAIOIIUMC HA CKOPOCTH XHUMHYCCKOU pCakuun n
IMOJIOKCHHUEC XUMHUYCCKOT'O paBHOBCCH .

OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKuuu, BHGKTpOHHLIﬁ 0aJaHC OKHUCIMTEIbHO-BOCCTAHOBUTEILHOM pCaKuu. Cocrasiienne ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ C UCIIOJIB30BAHUEM MCTOAA DJICKTPOHHOT'O OajaHca.

TCOpI/Ifl BHGKTpOHHTquCKOﬁ JUCCoIanu. QHCKTPOJ'H/ITI)I 1 HCOJICKTPOJIUTHI. KaTI/IOHI)I, aHHUOHBI. MexaHu3M JUucconmuanumu BEHICCTB C
Pa3IMYHbIMU BUIaMH XUMHUYeCKol cBs3u. CTerneHb JUCCOIMalliu. CumbHbBIE U ClIa0kIe OJICKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YcClOBUS NMPOTEKAHUs pEaKlUUid HMOHHOIO OOMEHA, IMOJIHbIE M COKpalIEHHbIE HMOHHBIE YPAaBHEHUS pEaKIuil.
CBolicTBa KHCIIOT, OCHOBAHHM M COJIEH B CBETE MPEACTaBICHHUI 00 AIEKTPONIUTHYECKON nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsTHE
0 THJIPOJIU3€E COJICH.

Xumuueckuii IKCnepumenm

O3HAKOMIJICHHE C MOJCIAMU KPUCTATITIMYCCKUX peH_IéTOK HEOPTraHNYCCKUX BCIICCTB — METAJIJIOB U HEMCETAJIJIOB (r‘pa(l)HTa u a.nMasa), CJIOKHBIX
BEIIECTB (XJIOpHIa HATpHsl), UCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEeaKIMH OT BO3JEHCTBUS pa3iMUYHBIX (DaKTOPOB, HCCIIEIOBaHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MpoIlecca TUCCOIMALMN KHCIIOT, HIeJIo4Yed U cojiel (BO3MOXKHO HMCIIOJIb30BaHHE BHIE0 MaTepHajoB),
IIPOBEJICHUE OMBITOB, WILTIOCTPUPYIOIINX MPU3HAKN MPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHMEe OcaJika, BblIEJIeHHE raza, oOpa3oBaHHe



BOJIbI), OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui (TOpeHue, peakiuu pas3iioKeHHUs, COCIUHEHHS),
pacno3HaBaHUE HEOPIaHMYECKUX BEUIECTB C MOMOLIBI0 KAUECTBEHHBIX PEAaKLIU Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTayibl 1 HX COCANHECHUSA

OO6mmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHble cTeneHu okuciaeHus. Ctpoenue u Gu3nueckrue cBOWCTBa
MPOCTHIX BEIIECTB — TaJOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C MeETa/lIaMHM, HEMETaJUIaMHU, IIEJT0YaMH).
XnopoBogopoa. CoJisiHasE KUCIO0Ta, XMMUYECKUE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHHe. [[eficTBUe Xyopa U XJIOPOBOAOPO/Ia HA OPraHU3M YeJOBEKA.
Baxwuerimme Xaopuasl U UX HAXO0KIEHUE B IPUPO/IE.

OOmast xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHbIe cTeneHH okucieHus. CTpoeHune u
¢uznyeckue CBOICTBA IMPOCTBIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKAIIMN KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoniopoJl, cTpoeHue, (uznyeckue U XUMUYeckue cBoicTBa. OKCHIBI Cepbl Kak IPEACTABUTENN KUCIOTHBIX OKcuJoB. CepHas KHCIOTa,
¢u3nueckrne ¥ XMMUYECKHE CBOMCTBA (0OIIME Kak MPEICTaBUTEINS Kacca KUCIOT U crenuduueckue). XUMUYECKHE PEaKInH, JISKaIIne B OCHOBE
IPOMBIIIJICHHOTO cII0oco0a ModydyeHus cepHod kucnothbl. Ilpumenenue cepHoit kucinoTbl. Coiln cepHON KHCIOTHI, KaUeCTBEHHAs peakLus Ha
cynbdar-uoH. HaxoxaeHue cepsl u e€ COeIMHEHUI B MPHpOJIe. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COeTMHEHUSIMUA CEePhl (KUCITOTHBIE
JIOX/IM, 3arpsiI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAIIECHUS.

OOmass xapakTepucTuka 3JeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTENEHW OKUCIEHHus. A3oT,
pacrpocTpaHeHre B TpUpoje, U3NUecKne W XHUMUYecKne cBoWcTBa. KpyroBopor azora B mpupoae. AMMHUAK, ero (hU3MYECKHe W XUMHUYECKHE
CBOWCTBa, MoslyueHue U npumeHeHue. Coiam aMMOHUS, UX (PU3MYECKHe U XMMHUYECKHe CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuusi Ha MOHBI
aMMOHUs. A30THasl KUCTIOTa, €€ MoTydeHue, Pu3nyeckne 1 XMMUUeCKHe CBOMCTBA (00IMe Kak MPeICTaBUTENS Kilacca KUCIOT U crelupuyecKue).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHMS B KauecTBE MHHEPAIbHBIX YyIOOpeHHH. XUMHUECKOE 3arpsi3HEHUEe OKpY)Kaolled cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE [I0KIHU, 3arps3HEHHE BO3AyXa, MOYBBI M Bon0oEMOB). PDocdop, amnorponHble Moaupuxanuu ¢ocdopa,
¢usnueckue u xumudeckue cpoiictBa. Oxcun Qocdopa (V) u dochopHas kuciaora, pu3Mueckue M XUMHUUECKHE CBOWCTBA, IOJIyYEHHE.
Wcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mass xapaxkrtepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTHM CTpPOEHUSI AaTOMOB, XapaKTEpHblE CTENEHM OKHUCIEHUs. YTIepos,
AIOTPONHBIE MOJU(PHUKAIIMU, PACIPOCTPAHEHHE B IPUPOJIE, GPU3NUECKUE U XUMHUYECKHE CBOMCTBA. Ancopbuus. KpyroBopoT yrieposaa B mpupoe.
OKCI/IJIBI yriepoaa, HUX (1)H3quc1<ne U XUMHUYECKUC CBOfICTBa, ﬂeﬁCTBHe Ha JKUBBIC OPraHHU3MbI, MOJIYYCHHEC W IIPHUMCHCHUC. DKOJIOTHYECKHE
npoOJembl, CBsi3aHHBIE ¢ oKcuaoM yriepoza (IV), runoresa rio0anbHOro MOTEIUICHHUS KIMMaTa, TapHUKOBBINA 3¢ ¢ekT. YronpHas KUciaoTa U eé
COJIM, HX (bHSI/I‘IeCKI/Ie N XHUMHYECKHUEC CBOﬁCTBa, IMOJIYUYCHHUE W TIPHUMCHCHUC. KauecTBennas pCaKknusg Ha Kap6OHaT-I/IOHI)I. Wcnonp3oBanne
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO03SICTBE.



[lepBoHaUaNIbHBIC TIOHATHS 00 OPraHUYECKHX BEIIECTBAaX KaK O COCAMHEHUSX yriepona (MeTaH, 3TaH, STHIICH, alleTUIICH, STAHOJ, TJIUIEPHH,
YKCyCHasi KucioTa). [IpupoaHbie MCTOUHUKHU YTIIEBOJIOPOAOB (yroyib, IPUPOIHBIA Ta3, HEPTH), MPOIYKTHI UX NepepaboTku (OCH3WH), UX POJIb B
OBITYy W TPOMBINUICHHOCTH. [lOHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, YrJIeBOJaX — W WX POIH B KU3HU YEIIOBEKA.
MarepuaabHOE €TUHCTBO OPTaHMYECKHX M HEOPTaHUIECKUX COCIIMHCHUH.

KpemHuii, ero gusnueckue u XuMHUYECKUE CBOMCTBA, MojyuyeHue u npuMeHenne. CoequHeHus: KpeMHust B npupoge. O01mue npeicTaBieHus
00 oxcune kpemuust (IV) u xpemuueBoii kucinore. CHIMKAThl, UX HCIOJB30BaHUE B OBITY, B NMPOMBINUICHHOCTH. BakHelmme cTpoUTeIbHbIE
MaTepHalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jxene300eToH. IIpoOneMbl 0€30macHOrO HCHOJIb30BAHUSA CTPOUTEIBHBIX MaTepUajoB B
IIOBCEJHEBHOM KU3HH.

Xumuueckuii IKCnEepuUmMeHm:

U3YYCHHE O0pa3lOB HEOPTaHWYCCKUX BEIIECTB, CBOWCTB COJISTHOHW KHUCIIOTHI, NMPOBEJICHUE KAYECTBEHHBIX PEAKIUH Ha XJIOPHI-HOHBI U
Ha6JHOI[eHI/Ie IIPHU3HAKOB UX MPOTCKAHUSA, OIBITHI, OTPAKArOIINEC (1)I/ISI/I‘IGCKI/IG U XUMUYECKHUE CBOMCTBA TaJIOTCHOB U HX COGI[I/IHCHI/Iﬁ (BO3MO)KHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), O3HAKOMIICHHE ¢ 00pa3liaMK XJIOPHJIOB (TaJIOTEHHUIOB), 03HAKOMJICHHE ¢ 00pa3aMu cepbl U e€ COCAMHEHU IMU
(BO3MOKHO HCIOJIB30BaHUE BHJICOMATEPHAIIOB), HAONIO/EHHE Mpolecca OOYIIMBaHMSA caxapa IO0J JEHCTBHEM KOHIEHTPHPOBAHHON CEpPHOM
KUCJIOTHI, M3yYCHNE XUMHUYECKUX CBOMCTB pa30aBlICHHON CEpHOW KUCIIOTHI, MPOBEJICHUE Ka4eCTBEHHOW PEaKlUu Ha Cyab(haT-HOH U HaOJIIOJICHHE
npu3Haka e MPOTEeKaHWs, O3HAKOMJICHHE C (U3NYCCKUMHU CBOWCTBaMU a3oTa, (ochopa W WX CcoequHEHUH (BO3MOXKHO WCIIOJIh30BAHUE
BUJICOMATEPHAJIOB), oOpa3laMu a30THBIX U (POCHOPHBIX yIOOPEHUH, MOTydeHHe, COOMpaHUE, PAaclo3HABAHWE M W3YyYCHHE CBOWCTB aMMHaKa,
IPOBEJCHNE KAuyeCTBEHHBIX peakuuii Ha MOH aMMOHusi U (ochaT-MOH U U3YYEHHE NPHU3HAKOB UX TMPOTEKAHMs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHOMN a30THOM KHUCIOTHI C MeIbI0 (BO3MOKHO MCIOIB30BaHUE BUAECOMATEPUATIOB), HU3yUEHUE MOJENEH KPUCTAITUIECKUX PEIIETOK
anmasza, rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTA3a, MOTy4YeHre, COOMpaHue, paclio3HaBaHUE U U3YUEHHUE CBOICTB yIIIEKUCIIOTO ra3a, MPOBEACHHE KaueCTBEHHBIX peakinii Ha KapOoHaT 1
CUJIMKAT-UOHbBI W HU3YYCHHC IIPU3HAKOB MUX MPOTCKAHHA, O3HAKOMJICHUC C HpO)Iy'KIII/IeI\/JI CUJIMKAaTHOU MPOMBINIJICHHOCTH, PCHICHUC
9KCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaskHelIre HeMeTasllbl U UX COSIUHEHUSD.

MeTasuuibl M BX COCAMHEHUS

OO0mas xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHWU WX MOJNIOKEeHHs] B llepuonnyeckoil cucTeMe XUMHYECKUX
snemenToB JI. M. MenneneeBa u ctpoeHusi aroMoB. CTpoeHrne MeTajuioB. MeTainueckas CBs3b M METAJUIMYECKAs KPUCTAINIMYECKash peleTka.
DNEKTPOXUMHYECKHIA Psii HANpsDKeHUH metaiuioB. Dusndeckne W XUMHUYECKUE CBOMCTBA MeTayuioB. OOmme crmocoObl MONMYYeHUS METAILIOB.
[TonsiTe 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, JTIOPAITIOMUHHM, OpOH3a) U UX IPUMEHEHHE
B OBITY U TPOMBIIIJICHHOCTH.



[Ilenounbie Metayuibl: mnojokeHue B Ilepuommyeckoil cucreme xumuyeckux osnemeHtoB J[. WM. MenneneeBa, CTpOeHHME HX aTOMOB,
HaxoXJeHue B mpupoze. dusznueckne M XUMHUYECKHME CBOWCTBa (Ha mpumepe HaTpus W Kaius). OKCHUIBI M THAPOKCHIBI HATPUS MU Kajusl.
[IpumeHeHne MEeT0YHbIX METAIVIOB U UX COCIMHEHUN.

[IlenoyHo3emMeENbHBIE METAIBI MAarHUM U KalbLUi: noJjioxkeHue B [lepuonnueckoit cucreme xumudeckux 3nemeHToB [[. M. Menneneesa,
CTPOCHUE MX aTOMOB, HaxOXXJAeHUE B npupoje. Pu3nyeckue M XMMHUYECKHME CBOMCTBA MarHusg W Kajblus. BaxHelline cCOeAMHEHUS KalbIus
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOIBI M CIIOCOOBI €€ YCTpaHeHHUS.

Amomunuii: nonoxxenue B Ilepronnueckoit cucreme xumuueckux aiemeHToB . . MenneneeBa, ctpoeHue aToMa, HaXO0XACHUE B IIPUPO/IE.
Ou3nyecKkue U XMMUYECKHE CBONCTBA alFOMUHUSA. AM(DOTEpHBIE CBOICTBA OKCHJIA M TUAPOKCUIA ATTIOMUHUS.

Kenezo: monoxenune B [lepuoguueckoii cucteme xumuueckux sneMmeHntoB [[. M. MenneneeBa, cTpoeHHe aroma, HaXOXJAECHHE B MPHUPOJIE.
Ouznyeckue U XUMUYECKHe CBOMCTBa kene3a. Okcuabl, rufipokcubl u comu xenesa (1) u xxenesa (III), ux coctas, cBOWCTBA U MOJTyYCHHE.

Xumuueckuit yIkcnepumenn:

O3HaKOMJIEHHE ¢ 00pa3llaMu METAJUIOB U CIUIABOB, MX (PU3MYECKMMM CBOICTBaMH, U3y4EHHME PE3yJbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO
UCTIOJIb30BaHUE BHUJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHAA KaJlblUsl W HATpUs C BOAOM (BO3MOYKHO HCIOJH30BAHUE
BUJICOMATEPHUAJIOB), HCCIICIOBAaHUE CBOWMCTB JKECTKOW BOJBI, Ipollecca TOPEHUs JKele3a B KUCIOpojae (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), IPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX pEaKlMii HAa MOHBI: MarHus, KanblMs, aJlOMUHUS, IUHKA, xene3a (II) u xenesa (IID),
menu (II), HabmiozeHWe W oOmMMCaHHWE NPOLIECCOB OKpAIIMBaHMs IJJAMEHM HOHAMHM HATpUs, Kalusg M KajablMsg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MJIPOKCH/Ia ATIOMUHUS M THAPOKCUJIA IIUHKA, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a]a4 110
TeMe «BaykHel1e MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa 1 Marepuasibl B IOBCETHEBHOM JKHM3HU 4esloBeKa. be3omacHoe MCIoyib30BaHKE BEUIECTB M XMMHUYECKUX peakiuil B ObiTy. lepBas
IIOMOILB ITPYU XUMMUYECKUX OKOTraX U OTPABIICHHUSX.

XUMHUYECKOe 3arps3HEHHE OKpYKarollel cpefbl (MpeaenpHas ToMmycTuMasi KoHIeHTpanus Bemiects, aanee — [1JIK). Pons xumuu B pemeHuu
9KOJIOTUYECKHX MTPOOIIEM.

Xumuueckuii IKcnepumernm:



u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).
Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3€H MPHU M3YyYCHHH XUMHH B 9 Kiacce OCYIIECTBIIICTCS 4Yepe3 HMCIIOJIb30BAaHHE KaK OOLIMX €CTECTBEHHO-
HAYYHbIX IOHATHH, TaK U MOHATUH, ABJIAIOIIUXCSI CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘lHBIfI (baKT, rumnoTesa, 3aKOH, TCOpuA, aHalu3, CUHTEC3, KJ'IaCCI/I(l)I/IKaLII/IH, NEPUOANIHOCTD,
Ha6J'IIO,Z[eHI/Ie, SKCIICPUMCHT, MOACIUPOBAHUEC, USMEPECHUE, MOICIIb, SABJICHHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TEXHOJIOTH, MaTCpUaJibl.

®uzuka: Marepus, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJA, H30TOIbI, PaJUOaKTUBHOCTb, MOJIEKYNa, SJEKTPUYECKHUM 3aps,
MPOBOJHHKY, TIOTYIIPOBOIHUKH, IUAJIEKTPUKHU, (OTORIEMEHT, BEIICCTBO, TeNO, OO0OBEM, arperatHoe COCTOSIHHE BEIIeCTBA, TIa3, pPacTBOp,
PacTBOPUMOCTh, KPUCTANIMYECKAsl PEIIETKa, CIUIaBbl, (DU3NYCCKUE BEIUYHMHBI, CIUHUIBI M3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IJIAHETHI,

3BE361, ComHIle.

buonorus: ¢orocunTes, npixanue, Omochepa, IKOCHCTEMa, MHHEPAJIbHBIE YAOOpPEHHs, MHUKPOAJIEMEHTHI, MAaKpPOIJIEMEHTHI, MMUTATEIbHBIC
BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMIAEMbIe, TOILIIUBO, BOAHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIIBTATBI OCBOEHUA IIPOI'PAMMBI 11O XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O

OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pPE3YyIbTAaTbl OCBOCHUA IMPOrpaMMbl OCHOBHOI'O 06H161"0 06paSOBaHI/I5[ JOCTUTAKOTCA B XOJ€ 06yquHﬂ XHUMHUU B C€IUHCTBEC
yLIC6H0171 U BOCIHUTATEIIbHOM ACATCIIBHOCTHU B COOTBCTCTBUU C TPAAUIITMOHHBIMU pOCCHﬁCKHMH COIMMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBCHHBIMU



HCHHOCTSMU, MPUHATBIMU B O6H.[CCTB€ npaBujiaMM W HOPMaMH IIOBCACHUA U CHOCO6CTByIOT nmponeccam CaMOIIO3HAHUSA, CaMOpa3BUTHUA U
conraim3annmu o6yqafoumxc>1.

JImuyHOCTHBIE pPE3YJIbTAaTbl OTPAXKAOT I'OTOBHOCTH 06yqaloumxc;1 PYKOBOJACTBOBATLCA CHCTEMOM ITO3HTHUBHBIX IOCHHOCTHBIX OpI/IeHTaHI/Iﬁ n
pacIMpCHUC OIIbITa ACATCIIBHOCTH HA eé OCHOBC, B TOM 4YHMCJIC B HaCTH:

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHU S

LIEHHOCTHOTO OTHOILLIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUUYECKOMY M HAayYHOMY HAcCJIEUI0, IOHUMAaHUS 3HAYEHMS] XUMHUYECKOU
HAYK{ B )KM3HH COBPEMEHHOTO O0IIECTBA, CIOCOOHOCTH BIIAAETh JOCTOBEPHON MH(POPMAIIUEH O TTEPEeIOBBIX TOCTHKEHUSX U OTKPBITUSX MUPOBOU U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHHUS O COLIMAJIBHBIX HOPMAaxX M IMPaBWIIaX MEKIUYHOCTHBIX OTHOILIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B
OOLIECTBEHHO I0JIE3HON, y4eOHOMCCIIEI0BaTENbCKOM, TBOPUECKOW M JAPYrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONl COBMECTHOMN
JESTENIbHOCTH TPU BHITIOJHEHUH Y4eOHBIX, MO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUU XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUHM Y4eOHBIX MPOEKTOB,
CTPEeMJICHHSI K B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B MPOIECCE ATOW y4yeOHOM AESITeNIbHOCTH, TOTOBHOCTH OIIEHHWBATH CBOE TOBEACHHUE M
MOCTYIKU CBOMX TOBAPUIIEH C IO3UIIMH HPABCTBEHHBIX M NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI TTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE IMPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTABJISAIOLIME OCHOBY JUIsl HOHUMaHMS CYIIIHOCTH HayYHOW KapTHUHBI MUPA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJIBI,
B3aUMOCBS351X YEJIOBEKA C IPUPOJHOMN CPEOi, O POJIU XMMHUH B IIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HANPaBJICHHbIE Ha MOJYYEHHE HOBBIX 3HAaHMM IO XMMHH, HEOOXOJUMBbIE Uil OOBSICHEHHsS HaOII0aeMbIX
IPOIIECCOB U SIBJIIEHUI, MO3HAaBaTEeNbHOW, MH()OPMAIIMOHHOW M YMUTATENbCKOW KYJIbTYPHI, B TOM YHCII€ HaBBIKOB CaMOCTOSTEIBHOW pPabOTHI C

y4e€OHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYpPOil, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU UH(DOPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00YyYeHHIO U MO3HAHUIO, JTI0003HATENBHOCTh, FTOTOBHOCTh U CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHON U MCCIIEA0BATEIbCKOM
NEeSITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAlpaBJI€HHOCTH U YPOBHS 00y4YeHHUsI B lalbHEHILIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:



OCO3HAHHE UEHHOCTU >KM3HHU, OTBETCTBEHHOI'O OTHONIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 KU3HU, OCO3HAHHUE
MOCNEACTBUM M HENpUSTHE BPEIHBIX MPHUBBIUEK (YHOTPEeOJEHHUS alKOroJisi, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTHU COOJIIOJICHUS TPaBUIT
0€30IaCHOCTH MTPU OOPALIEHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U pealIbHOM KHU3HH;

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHUIO Mpodeccuii u Tpyaa pa3iIudHOro pojaa, YBaXXEHUE K TPYAY U pe3yiabTaTaM TPYJIOBOH JEsTEIbHOCTH, B
TOM YMCJI€ Ha OCHOBE ITPUMEHEHHUsI IPEIMETHBIX 3HaHUH 110 XUMHH, OCO3HAHHBIM BHIOOP MHAMBUYAIBHON TPAEKTOPUHU IPOJIOJKEHUS 00pa30BaHUs
C y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTpeOHOCTEH, ycHemHoi mnpodeccrnoHaTbLHON
NESITeIbHOCTH U Pa3BUTUSI HEOOXOJMMbIX YMEHHM, TOTOBHOCTb a/IaliTUPOBATLCS B IPO(ECCHOHANBHON cpee;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKU 1E€JIECO00Pa3HOE OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY KU3HM Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, TOHUMAaHUE [IECHHOCTH
310pOBOTO M 0Oe30macHOro obpasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MYECKOMY M TCHUXHYECKOMY 370POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOJIEHUsI TTpaBUiI 0€30MaCHOrO IMOBEJACHUS MPH padOTe C BEIIECTBAMM, & TaKXKE B CUTYAIUSIX, YTPOKAIOMIMX 30POBBIO0 U KU3HU
JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, TOTy4aeMble NIPH U3yYEeHUHM XUMUM, 7Sl PELIeHUs 3a/1a4, CBSI3aHHBIX C OKpPY’KaIollel NMPUPOJIHON cpenoi,
JUISL TIOBBIIIEHUS YPOBHSI SKOJOTMYECKOM KYJIbTYpPbl, OCO3HAaHHUS TIJIOOAJBHOIO XapakTepa HKOJIOIMYECKUX NpoOsieM W NyTed HX peleHHs
IIOCPEICTBOM METOJOB XMMHUH, SKOJIOTMYECKOT0 MBIIIIEHUS, YMEHUS PYKOBOACTBOBATLCSA UM B II0O3HABATEILHON, KOMMYHUKATUBHOM U COLIMAIIBHO I
IIPaKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B coctaBe meranpeaMeTHBIX PE3yabTaTOB BBIACISIOT 3HAUUMBbIE Il (GOPMUPOBAHMSI MUPOBO33PEHHS OOIICHAayUHbIE MOHATHUS (3aKOH, TEOPHS,
NPUHIMI, TUIIOTE3a, (aKT, CUCTeMa, MPOIece, SKCIIEPUMEHT U APYroe.), KOTOpble UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax U
MO3BOJIIIOT HA OCHOBE 3HAHUMN U3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHHE O I[EJIOCTHON HAyYHOW KapTUHE MHUPA, 1 YHUBEPCAIbHbIE YueOHbIe



I[CFICTBHSI (HOSHaBaTeJIBHBIG, KOMMYHUKATHBHBIC, pGFyHSITI/IBHbIe), KOTOPBIC o0ecreunBaroT q)OpMI/IPOBaHI/Ie TOTOBHOCTU K CaMOCTOATCIBHOMY
IIJIAaHUPOBAHUIO U OCYIICCTBJICHUIO yqe6H0171 JCATCIIBHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBusI:

YMCHUS HCIIOJIb30BATH HpI/IéMLI JIOTMYCCKOI'0 MbIIIJIICHUA IIPH OCBOCHHU 3HAHUM: PaCKpbIBaTb CMBICII XUMHUUYCCKUX MOHSITUH (BBII[GJ'ISITB ux
XAapPaKTCPHBIC MMPU3HAKH, YCTAHABJIIMBATHL B3aUMOCBA3b C APYTUMH HOH?ITPI?[MI/I), HCIIOJB30BaTh ITIOHATHA JIA 00BSICHEHUS OTACIBbHBIX q)aKTOB u
HBHeHHﬁ, BBI6I/IpaTB OCHOBAHHA W KPUTCPHU JIA KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX BCIHICCTB M XHMMHUYCCKHUX peaKHHﬁ, YCTaHaBJIMBATbL TPHUYHUHHO-
CJICACTBCHHBIC CBA3U MCKIY 00BEKTAMH HN3YUCHUS, CTPOUTH JIOTHUYCCKUC PACCYKICHUA (I/IHZIyKTI/IBHLIC, ACAYKTHUBHBIC, I1O aHaJIOFI/II/I), J€1aTh
BBIBOJbI U 3aKJIFOUYCHU A,

YMEHHE MPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHUS (IPEeIMETHbIC U METApPEAMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOEIHU, UCIIOJIb3yeMbIe
B XUMUH, IPe0oOpPa30BbIBATh IUPOKO MPUMEHSIEMbIE B XUMUU MOJIETbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ AJIEMEHTA), XUMUYeCKas
dbopMmyna M ypaBHEHHE XHMHUYECKOW PEaKIHMH — IMPU PEIICHUH Y4eOHO-TIO3HABATENBHBIX 3a7ad, ¢ YYETOM STHUX MOJEIBHBIX TPEICTaBICHUN
BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKHA U3YUYAeMBIX O0OBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUECKUX PEAKIUH, BBIBIATH 00IIHE
3aKOHOMEPHOCTH, MIPUYMHHO-CJICICTBEHHBIE CBSI3M U TPOTUBOPEYHS B U3yUYAEMBbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble nccienoBarebcKue AeiCTBUA.

YMCHHUE HCIOJB30BATh IMOCTABJICHHBIC BOIIPOCBI B KAYCCTBEC HWHCTPYMCHTA IIO3HAHUSA, a4 TAKXKE B KadUCCTBC OCHOBBLI [IJIA q)OpMI/IpOBaHI/ISI
THUITIOTE3LI 110 HIPOBCPKE NPABUIIBHOCTU BbICKA3bIBACMBIX Cy')KI[eHI/II\/'I;

an06peTeHHe OIlbITa II0 IUIAHUPOBAHHIO, OpraHu3allki U HNPOBCACHUIO YUYCHHUYCCKUX OSKCIICPUMCHTOB, YMCHHUC Ha6J'IIO,[[aTI> 3a XO0JI0M
nmpomnecca, CaMOCTOATCIIBHO HPOTHO3UPOBATH €ro pe3yJibTar, (I)OpMy.TII/IpOBaTB O606H.[CHI/I}I W BBIBOJIBI TI0 PE3YyJibTAaTaM HpOBC)IéHHOI‘O OIIbITA,

UCCJIEJIOBAHMSI, COCTABIIATh OTUET O POeIaHHOM padoTe.

Pabora ¢ undopmaumeii:



yYMEHHE BBIOMPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATH MHPOPMAIIMIO PA3TUYHBIX BUJIOB U (JOPM MPEACTABICHUS, MTOIYYaeMYI0 U3 Pa3HBIX
UCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs JTUTEpaTypa XUMUUYECKOTO COAEpXKaHUs, CIpaBOUYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTUYECKU OLICHUBATh
MPOTUBOPEUNBYIO U HEOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOABl U 3aMPOCHl MIPH MOUCKE B 0TOOpe MHPOPMAIIMU U COOTBETCTBYIOIIUX TAHHBIX, HEOOXOIUMBIX IS
BBITTOJIHEHHSI YYCOHBIX M TO3HABATENBHBIX 3aj7ad OINPEISIIEHHOTO THUIA, MPUOOpPETEeHHE OmbiTa B OOJIACTH HCIIOJB30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTH, OBIIAQJICHHE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHMS PA3IMYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BHIOMPATH
ONTUMAIIbHYIO (OpMY TIpEACTaBICHUS HH()OPMAIUU W WUTFOCTPHPOBATH pEIlacMble 3a/la4d HECIOKHBIMH CXEMaMH, TUarpaMMaMH, JAPYTHMH
dbopmamu rpaduKu U UX KOMOMHAIMSIMH,

YMEHUE WHCIOJb30BaTh W AHAJIM3UPOBATH B TMpolecce Y4YeOHOW M UCCIIENOBATENBCKOW JCSITENIBHOCTH HWHGOPMALMIO O BIUSHUA
MPOMBINIIIEHHOCTH, CEJILCKOTO X03HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON CPEIbL.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHHMsI 33[]aBaTh BOIMPOCH (B X0Je auaiora u (Win) JUCKYCCHUU) IO CYIIECTBY OOCYKTaeMOW TeMbl, (hOPMYIUPOBATh CBOHM MPEIIOKEHUS
OTHOCHUTEJIbHO BBINIOJIHEHHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSI MPEACTABIATH MOJIYYEHHBIE PE3YyJIbTaThl MMO3HABATENBHOW JEATEIBHOCTH B YCTHBIX M MHUCbMEHHBIX TEKCTaX; JIE€JIaTh MPE3ECHTALNIO
pe3yJbTAaTOB BBIMOJHEHUS XMUMHYECKOTO JKCIepUMeHTa (71abopaToOpHOTO OIbITa, JA0OpAaTOPHOM pabOTHl MO HMCCIIEIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 MPOEKTA);

YMCHUA yqe6Hor0 COTpyaAHHU4YIECTBA CO CBCPCTHUKAMU B COBMECTHOHM IMO3HABATEIBLHON M HUCCIEI0BATEIbCKON IESITEeIbHOCTH Ipu pCHICHUN

BO3HUKAIOIIKUX MPOoOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULUHN (00CYKAeHMs, OOMEH MHEHHUSIMH, «MO3TOBbIE HITYPMbI»,
KOOpJIMHAIIMSI COBMECTHBIX JEHCTBUH, ONpeieIeHNe KPUTEPUEB MO OLIEHKE KaueCTBa BBHIIIOJIHEHHOM paboThI U Apyrue).

PeryasiTuBHbIC yHHBepCaJbHbIe y4eOHbIe 1eCTBHA:



YMEHHUE CaMOCTOSITEJIbHO ONPEAENATh LEIH JeATeNbHOCTH, IUIAaHUPOBATh, OCYLIECTBIATb, KOHTPOJUPOBAaTb M INPU HEOOXOAUMOCTH
KOPPEKTHPOBAThH CBOIO AEATENBbHOCTb, BEIOUPATh Haubosee 3 eKTUBHBIE CIIOCOOB! pellieH s y4eOHBIX U [TO3HABATENBHBIX 33/ja4, CAMOCTOSITEIbHO
COCTABJIATh WJIM KOPPEKTHPOBATH NPEJIOKEHHBIN aNrOpuTM JAEHCTBHM MpPH BHIMOJIHEHUHW 3aaHUil ¢ y4€TOM TOJY4YEeHHs HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIECTBaX U PEAKLMAX, OLEHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3ysbTara 3asBJICHHOM L€, YMEHUE UCIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTBI, IIPEIJIaracMble€ B YCIOBUU 3aIaHUMN.

INPEJIMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO O0S3aTENILHOTO COZEp)KaHUs, YCTAHOBJIEHHOTO JaHHOM QenepanbHOil paboueit
IPOTPaMMOii, BBIACISAIOT: OCBOCHHbIE O0YYaIOIIMMUCS Hay4HbIe 3HAHUs, YMEHUS U CIIOCOObI JIecTBUH, criennpuieckue Ui NpeIMeTHON 001acTi
«XUMHUSI», BUABI AESITEIBHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETAlH, IPEOOPA30BAHNUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYyalUAX.

K kxoHny oOy4yeHus B 8 KJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpakaThb C(OPMHUPOBAHHOCTH y OOYYarOLIUXCs
YMEHHMN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHATHN: aTOM, MOJIEKYJa, XUMUYECKUH 3JE€MEHT, MPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh
(omHOpO/HAS M HEOAHOPOJHAs), BaJIEHTHOCTh, OTHOCUTENbHAS aTOMHAs M MOJIEKYJIpHasl Macca, KOJIMYEeCTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBast 10Jil XMMHUYECKOT0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBII 00bEM, OKCHJI, KUCIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb
OKHCIICHHSI, XUMUYeCKasl peaKius, KiIacCupUKaIus peakuil: peakliui COeANHEHMs, pEaKkIMK pa3IiokKeHus, peakilui 3aMelleH s, peakiuu oOMeHa,
9K30- U SHAOTEPMHUYECKUE PEaKIUH, TeIIOBOW 3(D(eKT peakiuu, sIpo aroma, 3JIEKTPOHHBIM ClIOW aroma, aTOMHas OpOMTallb, pajJlyc aroma,
XUMHUYECKasl CBSA3b, INOJISIPHAS M HEMOJSIPHAs KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTMOH, aHWOH, PAacTBOpP, MaccoBas JOJs BELIECTBA
(TporeHTHAsI KOHIIGHTPAIKs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHSATH 3TH MOHITHS IIPH ONIMCAHUM BELECTB M UX IPEBPAILECHUI;
UCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHMs (POPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIuii;



OTPECIATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHCHUSX, CTENEHb OKHCICHUS DSJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
NPUHAJISKHOCTh BEIIECTB K OINPEISJIEHHOMY KJlaccy COCIUHEHHUH 1o (opMmyliam, BUJ XHUMHYECKOW CBS3M (KOBAJICHTHas W HWOHHAs) B
HEOPTaHUYECKUX COCAMHCHUSX;

packpeiBaTh cMmbici [lepuoauueckoro 3akona JI. M. MeHpneneeBa: JEMOHCTPHPOBATH ITOHUMAHHE TEPHOIMYECKON 3aBHCUMOCTH CBOWCTB
XUMHYECKHX JJIEMEHTOB OT MX ToJioKeHusi B llepuoamueckoil cucreMe, 3aKOHOB COXPAaHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaIpO;

OTHCHIBATh M XapaKTepu30BaTh TabIU4HYyI0 (opmy lleproanyueckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3inyarh MOHATHS «TJIAaBHAS MOJATPYIIa
(A-rpynma)» u «mo6ounas moarpynmna (b-rpymma)», manbie W OOJbIIME TEPHUOIBI, COOTHOCUTH O0O3HAYCHHS, KOTOpPbIE MMEIOTCS B TaOuIle
«[lepuonuyeckas cucrema xuMudeckux snemeHToB JI. WM. MenpaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3aps spa, 00IIee YUCIIO FICKTPOHOB U PACIIPEICIICHUE HX 10 3JICKTPOHHBIM CIIOSIM);

KJIACCHU(PUITUPOBATh XUMHUYCCKHE IJICMEHTHI, HECOPraHMUECKNE BEIIECTBA, XUMUYCCKUE PEaKIUU (110 YUCIY M COCTaBY YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, M0 TEIJIOBOMY 3P PeEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KJIACCOB, IMOATBEPXKIAs ONMUCAHKUE MMPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYCCKUX PEaKIIHii;

MIPOTHO3MPOBATh CBOMCTBA BEHISCTB B 3aBHCHMOCTH OT WX KAaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH TPOTCKAHUS XUMHYECKHX IPEBpAICHUN B
Pa3JINYHBIX YCIOBUSIX;

BBIUMCIISTh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MACCOBYIO JIOJNIFO XUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COSAMHCHHSI,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI 110 YPABHCHUIO XUMUYECKON PEaKIiH;

MPUMEHSTh OCHOBHBIC OIEPAIIMH MBICIIUTEIHLHONU JEATCIHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE, 0000IICHIE, CHCTEMATH3AIUIO0, KIacCH(DHUKAIHIO,
BBISIBJICHHE MPUYUHHO-CIIEACTBEHHBIX CBSI3€H — /ISl M3YYEHUS CBOMCTB BEIECTB M XMMHUUYECKUX PEAKIIHi, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS
— HaOJI0ICHUE, U3MEPEHUE, MOJICITUPOBAHNE, SKCTICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

CIIeIOBaTh MpaBUJIAM TOJH30BAHHUS XUMUYECKOW MOCYAOH U JabopaTOpHBIM 00OPYAOBaHMEM, a TaKKe IMpaBUJIaM OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUU C WHCTPYKIHMSIMH TIO BBITTOJIHEHUIO JTAOOPATOPHBIX XMUMHYECKUX OIBITOB TIO MOJTYYCHHIO U COOMPAHHMIO Ta3000pa3HBIX BEIISCTB
(BoOpoZia M KHUCIOPOJia), MPUTOTOBIECHUIO PACTBOPOB C OMpENeIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH M MPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0 PaCTIO3HABAHHIO PACTBOPOB IIEJIOUEH M KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, (eHOoN(TaIenH, METHIIOPAHXK H

JpyTHE).

K koHny oOyuyeHus B9 KJjacce mpeiMeETHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpakaThb C(OPMHUPOBAHHOCTH y OOYYaroLIUXCs
YMEHHMN:



pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX NOHATHNA: XUMUYECKHUH JJIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, AHUOH, IIPOCTOE BEIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTb, CTEIIEHb OKUCIIEHUS, XUMUYECKas peaklys, XUMUYECKasi CBA3b, TEIJIOBOM PPeKT peakuuu,
MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEINEKTPOIHUTHI, HJIEKTPOJIUTHIECKAsT JUCCOLUAINS, PEaKIMH MOHHOTO OOMEeHa, KaTalu3aTop,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE PEAKLMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKHCIMTEIb, BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTAHOBJICHHME, aJUIOTPOIUs, aM(pOTEPHOCTb, XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METAJUITMUYECKas), KPUCTAILTHYECKast
pEIIETKA, KOPPO3Us METAJIIOB, CIUIABBI, CKOPOCTh XMMMYECKON PEeaKLMy, IpeaesbHo nonyctuMas konuenTpauus [TJIK Bemectsa;

WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATUN U IPUMEHATH OTU ITOHATUS IIPU ONUCAHUU BEILECTB U UX IIPEBPALLECHU;
UCII0JIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX pEaKIHii;

OIPENENATh BAJICHTHOCTb U CTEIICHb OKHMCIICHHS XUMHUYECKHMX HJIEMEHTOB B COCIMHEHMSIX PA3IM4YHOIO COCTaBa, IIPUHAMICKHOCTb BELIECTB K
OIpesIeNIEHHOMY KJIACCy COEOMHEHUH 1o (opMynaM, BUJA XUMHUECKOW CBs3M (KOBAJICHTHAs, HOHHAs, MeTaJUIMYecKas) B HEOPraHUYeCKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMUYECKON (opMyJie, XapaKTep CpPe/bl B BOJAHBIX PAaCTBOpaX HEOPTraHUYECKUX COECTUHEHHUM, TUI KPUCTAIIMUECKON
PEIIETKH KOHKPETHOTO BELIECTBA;

packpsiBath cMblica [lepuoanueckoro 3akona JI. 1. MenaeneeBa 1 1eMOHCTpUPOBATh €r0 MOHUMAHKE: OMKMCHIBATh U XapaKTEPU30BaATh TAOIMUHYIO
dopmy Ilepronnyeckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB: pa3ivyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» u «nobouHas noxarpymnmna (b-
rpymma)», Manble W OOJbIINE MEPUOJbl, COOTHOCHUTH O0003HAYEHUs, KOTOpbIE HMMEIOTCS B MEPUONUYECKON TabiHIe, ¢ YHUCIOBBIMHU
XapaKkTEepUCTUKAMHU CTPOCHHMsSI aTOMOB XUMHMUYECKUX 3JEMEHTOB (COCTaB M 3apsj sjapa, oOliee 4YuciIO 3JIEKTPOHOB M paclpesielieHue uX I0
JIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B MU3MEHEHMU CBOMCTB AJIEMEHTOB U UX COEAMHEHMUU B Mpejesiax MallbIX MEePHOJO0B U
[JIaBHBIX MTOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaccu(UIMPOBaTh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA, XUMUYECKHE PEaKIHH (110 YHCIY M COCTaBy YYacTBYIOIIUX B PEaKIUH
BEILIECTB, M0 TEIUIOBOMY 3(h(EKTy, IO U3MEHEHUIO CTETEeHEel OKHUCIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME W CHENUPUUYECKHE XHMUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, IOJTBEPKIasi OMNHCAHUE
[IpUMEpaMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTABJIAITh YPABHEHUS JJIEKTPOJUTUYECKON TUCCOLUALMN KHUCIIOT, LIEJI0Ye M COJIEH, IOJHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKLM MOHHOIO
oOMeHa, ypaBHEHUS peakLUil, OITBEPKAAIOLINX CYIIECTBOBAHNE N'€HETUYECKOM CBSI3U MEX/1y BELIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuil;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHs, BO3MOXKHOCTH IPOTEKaHUS XUMHUUYECKUX IMPEBPALEHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJIIPHYKO MAaccChl BEILLIECTB, MACCOBYIO JIOJIO XMMHUECKOTO 3J€MEHTa Mo (opMyse COeIUHEHMUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJINUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIIUH;

coOuro1aTh MpaBUila TMOJb30BAHUS XUMHMUYECKOW MOCYAOH M J1TabOpaTOpHBIM 000OpyIOBaHMEM, a TaKKe IMpaBHia OOpalleHHs C BEIIeCTBaMHU B
COOTBETCTBUU C WHCTPYKLIMSIMU TIO BBIIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB MO TMOJTYYEHHUIO U COOMPAHHUIO Tra3000pa3HbIX BELIECTB
(aMMHaKa M yrJIeKHCIIoro rasa);



e TIPOBOJUTH PEAKIIMH, IMOJTBEPKIAONINE KAYECTBEHHBIN COCTAaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOTUI-,
kapOoHat-, docdar-, cuiaMKaT-, cyibdpaT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHSI W HOHBI M3YYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEILECTB;

e TMPUMEHSATH OCHOBHBIC OIEpAIMH MBICIUTEILHON AEATEIbHOCTH — aHAIM3 W CHUHTE3, CpaBHEHHE, 00O0O0IIeHHEe, CUCTEeMAaTHU3allUIo, BBISBICHUE
MPUYMHHO-CICACTBEHHBIX CBSI3€M — JUIsl M3Yy4YEHUsS] CBOWCTB BEIIECTB U XUMHUYECKUX pEAKIMM, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TMO3HAHUSA —
HaOJI0/IeHUE, U3MEpPEHUE, MOCIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).

TEMATHYECKOE IIVTAHUPOBAHUE

8 KUIIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl KonunuecTBo 4acos OnexTpoHHbIe (1IH(POBEIE)
n/n Bcero| Koutponbusie || [Ipaktuueckue 00pa3soBaTeIIbHBIC PECypCEHI
paboThl paboThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI ‘
1.1 |[Xumus — BakHas 00J1aCTh CCTCCTBO3HAHHS H 5 BBEIUTE 2 [[BubmmoTteka LIOK
[IPAKTUYECKOM JEATEIILHOCTH YEIOBEKA 3HAaYCHHE https://m.edsoo.ru/7f41837c¢]]
1.2 ||BemecTBa 1 XUMUYECKUE pEAKIIUN 15 1 BBEJIUTE [[BubmmoTteka LIOK
3HAYEHUE https://m.edsoo.ru/7f41837c¢]]

|I[06aBI/ITL CTPOKY ‘

|I/IT0ro 0 pas3zeiy H 20 H ‘
|Pa3)1e.11 2. BaxkHeiiiue npecTaBuTeIM HEOPraHNYeCKNX BellecTB ‘
2.1 |Bo3myx. Kucnopon. [Tonstre 06 okcumax 6 BBEJIUTE BBEJIUTE [[BubmmoTteka [IOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
2.2 |Bomopoa.IToHSTHE O KUCIOTaX U COJISAX 8 BBEIIUTE 1 [[BubmmoTteka [IOK
3HAYEHHUE https://m.edsoo.ru/7f41837c¢]]
2.3 ||[Boma. PactBopsl. [ToHATHE 00 OCHOBAaHUSX 5 1 1 [[BubmmoTteka [IOK
https://m.edso0.ru/7f41837c]]
2.4 ||OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COCTUHEHHIA 11 1 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f41837c]]

|I[06aBI/ITL CTPOKY
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Ne
1/

HaumeHnoBanue pa3fesioB U TEM IIPOrpaMMbl

KomnunuectBo uacoB

OnexTpoHHbIe (1I(POBLIC)

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

o0pa3oBaTelibHbIE PECYPCHI

|I/IT0ro 10 pa3zeny

| 30 |

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckasi cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1 |[lepuonnyeckuii 3akoH u Ilepuoauueckas cucrema 7 BBE/IUTE BBEJIUTE [[bubnuoreka [IOK
xuMmudeckux 3aementoB JI. M. MenneneeBa. CtpoeHue 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c¢]]
aroma

3.2 || Xumuueckas cBsi3b. OKHCINTEIBHO- 8 1 BBEIUTE [[BubmmoTteka LIOK
BOCCTaHOBUTEJIbHBIC PEAKIIMH 3HAYCHHUE https://m.edsoo.ru/7f41837c¢]]

Wroro no pazneny 15 [[bubmuoteka [IOK

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

PesepBHOE BpeMms 3 BBEIUTE BBEIUTE [[bubmuoteka [IOK

3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 68 | 4 [ 5 [

9 KJIACC

Ne || HammeHnoBanwue pa3zenoB U TeM MPOrPaMMBbI KomnnuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)

n/n Bcero| Koutponpnsie || [IpakTudeckue 00pa3soBaTEILHBIC PECYPCEI

paboThI paboThI

Pa3nen 1. BemecTBO 1 XMMHU4YeCKHe PeaKIuH

1.1 |[HoBTrOpenue u yriyOiaeHne 3HaHHI OCHOBHBIX 5 1 BBEJIUTE [[bubmnoreka LIOK
pasnenoB Kypca 8 kiacca 3HAYCHHE https://m.edso0.ru/7f41a636]]

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 BBEJIUTE BBEJIUTE [[BubmuoTeka [JOK
peakiuii 3HaYEeHHE 3HaYEeHHE https://m.edso0.ru/7f41a636]]



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne || HaummeHoBaHue pa3ziesioB U TEM IPOrpaMMBbl KosmuectBo yacos DnekTpoHHbIE (ITUPPOBEIE)
w/a Bcero| Koutponsnbie || IIpaktuueckue 00pa3soBaTeIILHBIC PECYpCEI
paboThI paboThI
1.3 ||[DnekTponuTHiecKas JUCCOIHAITHSI. 8 1 1 [[BubmuoTeka [JOK
XUMHUYECKUE PEaKIUU B PACTBOPAX https://m.edso0.ru/7f41a636]]
|I/ITOro 0 pazjaeiy H 17 H
|Pa311e.11 2. HemeTaJLIbl 1 HX COEIMHEHUSA
2.1 ||O0mas xapakTeprucTUKa XUMUIECKIX 4 BBEIUTE 1 [[BubmuoTeka [JOK
aemeHTOB VIIA-rpynmsl. ["anorens 3HAYCHHE https://m.edsoo.ru/7f41a636]]
2.2 ||O0mas xapakTeprucTHKa XUMUIECKHIX 6 BBEIUTE BBEIUTE [[BubmuoTeka [JOK
snemeHToB VIA-rpynmsl. Cepa u eé 3HAaYCHHE 3HaYCHHE https://m.edsoo.ru/7f41a636]]
COCTMHEHUS
2.3 ||O0mas xapakTeprucTHKa XUMUICCKIX 7 BBE/IUTE 1 [[bubmmoTeka [JOK
aseMeHTOB VA-rpymibl. A30t, pochop u ux 3HAYCHHE https://m.edsoo.ru/7f41a636]]
COCITUHEHUS
2.4 ||O0mas xapaKTeprucTHKa XUMUICCKIX 8 1 2 [[BubmuoTeka [JOK
aneMeHToB [VA-Tpynmbl. Yriaepoa u KpeMHHA https://m.edsoo.ru/7f41a636]]
U X COCTUHEHUS
|I/ITOro 0 pa3jery H 25 H
|Pa3)1e.11 3. MeTanjibl 4 MX COeTUHEHUS
3.1 ||Obmue cBOKCTBa METAJIIIOB 4 BBEIIUTE BBEIUTE [[BubmuoTeka [JOK
3HaYCHHE 3HaYCHUE https://m.edsoo0.ru/7f41a636]]
3.2 ||BaxkHeHIIne METaJIbl M KX COCAUHCHUS 16 1 2 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]
|I/IT0ro 0 pas3zeiy H 20 H
|Pa3zle.11 4. X¥MHs M OKpPY’Kaomas cpeaa
4.1 ||BemiecTBa 1 MaTepHallbl B )KU3HH YEJIOBEKA 3 BBEJIUTE BBEJIUTE [[bubmuoteka [IOK
3HaYEeHHE 3HaYEeHHE https://m.edso0.ru/7f41a636]]
Wroro mo pazneny 3
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Ne || HaummeHoBaHue pa3ziesioB U TEM IPOrpaMMBbl KosmuectBo yacos DnekTpoHHbIE (ITUPPOBEIE)
w/a Bcero| Koutponsnbie || IIpaktuueckue 00pa3soBaTEILHbIC PECYPCEI
paboThI paboThI
PesepBHOE Bpems 3 BBEIUTE BBEUTE [[BubmuoTeka [JOK
3HAYCHHE 3HAYCHUE https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME Draggable item 214057103 was dropped
over droppable area 214057103

INOYPOYHOE IIVIAHUPOBAHUE

8 KUIACC
Ne Tema ypoxka KonnuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontpomshete || Mpaxriueckue | U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 |([[[TIpeameT xumuu. Pois XuMuu B )KU3HU YernoBeka. Tena BBEIUTE BBEJUTE BBequTe ||[[bubmmnorexa [IOK
1 BelecTna] | 3HAYCHUE 3HAYCHHE nary | https://m.edsoo.ru/ff0d210c]]
2 |[[TIonaTre 0 MeTOMaX MO3HAHUS B XUMHUH] | BBEIUTE BBEJUTE BBequTe ||[[bubmmnorexa [IOK
3HaYCHUE 3HAYCHHE nary  |https://m.edsoo.ru/ff0d227¢]]
3 |[[[TTpakTiaeckas padota Ne 1 «IIpaBuia paboTsI B BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
nmabopaTopuu U MpuEMBI 00paleHus ¢ 1abopaTOPHBIM 3HAYCHHE 3HaYEHHE nary  |https://m.edsoo.ru/ff0d23dc]]
obopynoBaHueM» ||
4 |[[Yuctbie BemecTBa U cMecu. CriocoObl pa3aesieHust BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
cMmeceit]] 3HAYCHHUE 3HAYCHHE nary  (lhttps://m.edsoo.ru/ff0d26ca]]
5 |[[TIpakTuyeckas pabora Ne 2 «Paznenenue cmeceit (Ha BBE/INTE BBE/IUTE BBeaute ||[[bubmunorexa [JOK
pUMEPe OYUCTKH MTOBAPEHHOM COJN )»] | 3HA4YCHHUE 3HAYCHHE naty ||https://m.edsoo.ru/ff0d28c8]]
6 |[[ATOMBI 1 MOJIEKYIHI]] BBEIUTE BBEIUTE BBenute ||[[bubmmorexa [JOK
3HaYEeHHE 3HAYCHHE nmary | https://m.edsoo.ru/ff0d2a6¢]]
7 |[[Xumudeckue aneMeHThl. 3HaKU (CUMBOJIBI) XUMHUYECKUX BBEJIUTE BBEJIUTE BBeaute |[[bubmmorexa IIOK
AJIEMEHTOB] ] 3HaYCHHE 3HauUEHUE nary | https://m.edsoo.ru/ff0d2be8]]
8 |[[[TIpocTeie 1 CIIOKHBIE BeIIecTBa] ] BBEJIUTE BBEJIUTE BBeaute |[[bubmmorexa [IOK
3HaYEeHHE 3HAYCHHE nmary | https://m.edsoo.ru/ff0d2a6¢]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE U POBBIC
n/n Beero| Konrpombhbre || [paktuueckne || M3YHeHHs o0pa3zoBaTeNbHBIE PECYPChI
paboThl paboThI
9 |[[ATOoMHO-MONIEKYIsIpHOE YUCHHE ] ] 1 BBEIUTE BBEIUTE Beenute |[[bubamorexa [JOK
3HAYCHHE 3HAYCHHE nary  |https://m.edsoo.ru/ff0d2d50]]
10 ||[[3axoH IOCTOSIHCTBA COCTaBa BEIECTB. XMMHUYCCKas 1 BBEIUTE BBEIUTE BBeauTe ||[[Budmnorexa [{OK
dopmysia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3HAaYEeHHE 3HAYCHHE nmary  |https://m.edsoo.ru/ff0d2eae]]
3JI€MEHTOB] |
11 |[[OTtHOCUTEeNnbHAs aToOMHasi Macca. OTHOCUTEIbHAS 1 BBEIUTE BBEJUTE BBequTe |[[bubmmuorexa [IOK
MOJICKYJIsIpHast Macca]] 3HAYCHUE 3HAYCHHE nmary | https://m.edsoo.ru/ff0d323c]]
12 |[[OTtHOCUTENBHAS aTOMHAst Macca. OTHOCHTEIbHAS 1 BBEIUTE BBEIUTE Beenute |[[bubmamorexa [JOK
MOJIEKyJIsIpHas Macca] | 3HAa4YEHHE 3HAYCHHE nary  |lhttps://m.edsoo.ru/ff0d323c]]
13 ||[[MaccoBas 10Jisi XUMHYECKOTO dJIEMEHTA B 1 BBEIUTE BBEIUTE BBenute |[[bubamoreka [JOK
COeIMHEHUH] | 3HAYCHUE 3HAYCHHE nary | https://m.edsoo.ru/ff0d350c]]
14 |[[KomunuecTBo BemecTBa. Mok, MoisipHas Macca]| 1 BBEIUTE BBEJUTE BBequTe ||[[bubmmuortexa [IOK
3HAYCHUE 3HAYCHHE nary  |https://m.edsoo.ru/ff0d5230]]
15 |(|[[®u3nueckue M XUMHYECKHUE SIBJICHUS. X UMUYECKast 1 BBEIUTE BBEIUTE BBeaute ||[[bubmunorexa [JOK
peakims|| 3HA4YCHHUE 3HAYCHHE naty |lhttps://m.edsoo.ru/ff0d37fa]]
16 ||[[IIpu3Haku U ycIOBHsI MPOTEKAHHUSI XUMUYECKUX 1 BBCJIUTE BBEJIUTE BBeauTe ||[[bubmuorexa LIOK
peakiuii] | 3HaYCHHE 3HAYCHHE nary | https://m.edsoo.ru/ff0d3al6]]
17 |[[[3akoH coxpaHEHHUsI MacChl BEIIECTB. XUMUYECKUE 1 BBEIUTE BBEIUTE BBequTe |[[bubmmuorexa [IOK
ypaBHEHUS | | 3HaYCHUE 3HAYCHHE nary  |https://m.edsoo.ru/ff0d3b88]]
18 ||[[BerunciieHus KOJMYECTBA, MACCHI BEIIECTBA IO 1 BBEIUTE BBEIUTE BBeaute ||[[bubmunorexa [JOK
YPaBHCHHUSIM XUMUYECCKHUX PEAKITHIA| | 3HAYCHHUE 3HAYCHHE naty  ||https://m.edsoo.ru/ff0d5708]]
19 |[[Knaccuduxaryst XuMUYECKUX PeaKIuii (CoeTnHEHUS, 1 BBE/IUTE BBE/IUTE BBenute ||[[bubmmorexa [JOK
pa3iokKeHNs, 3aMelleH s, 0OMeHa)| | 3HAYCHHE 3HAYCHHE naty  (Ihttps://m.edsoo.ru/ff0d3f34]]
20 |([[M. B. JIoMOHOCOB — y4YE&HBIA-IHITUKJIONIE/IHCT. 1 BBEIUTE BBEJIUTE BBeaute |[[bubmmorexa IIOK
O06o0061IeHre U cucTeMaTu3alus 3HaHu# || 3HAYCHHE 3HauUEHUE nary | https://m.edsoo.ru/ff0d40c4]]
21 |[[KontpombHas pabota Nel o teme «BemecTBa u 1 1 BBEJIUTE BBeaute |[[bubmmorexa [IOK
XUMHYECKHUE PEAKITII»]] 3HauUEHUE nary  |https://m.edsoo.ru/ff0d4290]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE U POBBIC
n/n Beero| Konrpombhbre || [paktuueckne || M3YHeHHs o0pa3zoBaTeNbHBIE PECYPChI
paboThl paboThI
22 |[[Bo3xyx — cMmech ra3zoB. CocraB Bo3ayxa. Kucioponx — || 1 BBEIUTE BBEIUTE Beenute |[[bubamorexa [JOK
3JIEMEHT U TpocToe BeriecTBo. O30H]] 3HAYCHHE 3HAYCHHE nary | https://m.edsoo.ru/ff0d448e]]
23 |[[Du3nueckue U XMMHYECKUE CBOMCTBA KHCIOPO/Ia 1 BBE/IUTE BBE/IUTE BBenute ||[[bubnmorexa [JOK
(peaxiuu okucieHus:, ropenue). Iloustre 06 okcuaax]] 3HAaYEeHHE 3HAYCHHE nmary  |https://m.edsoo.ru/ff0d4614]]
24 |[[[Crioco0bl moydeHus KUCIopoa B 1a00opaTopuu U 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmuorexa [IOK
POMBIILICHHOCTH. [IpuMeHeHne Kucmopoa)] 3HAa4YEeHHE 3HAYCHHE natry |lhttps://m.edsoo.ru/ff0d497a]]
25 |[[TermoBoii 3pheKT XUMHUYECKON PEaKIIUU, TOHATHE O 1 BBE/IUTE BBE/IUTE BBequTe |[[bubmmnorexa [IOK
TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30- U 3HAYCHUE 3HAYCHHE nary  |https://m.edsoo.ru/ff0d4790]]
SHJIOTEPMUYECKUX PEeaKIMsX ]
26 |[[TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE 1 BBE/IUTE BBE/IUTE BBeauTe |[[bubmmuorexa [IOK
BO3/yXa, CIIOCOOBI €To MPeI0TBpaICHHS | | 3HAYCHUE 3HAYCHHE nary | https://m.edsoo.ru/ff0d4c4a]]
27 |[[ITpakTrueckas padota Ne 3 mo teme «Ilonydyenue u 1 BBE/IUTE 1 BBequTe ||[[bubmmuortexa [IOK
coOMpaHue KUCIOPO/a, U3YUCHUE €ro CBOUCTBY || 3HAYCHHE nary  (Ihttps://m.edsoo.ru/ff0d4ae2]]
28 |[[Bomopom — 27eMEHT M MPOCTOE BEIIECTBO. 1 BBEJIUTE BBEIINTE BeBeaute ||[[bubmmoreka [JOK
Haxoxnenue B pupoae]] 3HA4YCHHUE 3HAYCHHE naty  ||https://m.edsoo.ru/ff0d4ddO]]
29 |[[Dusmueckue U XMMHYECKHE CBOMCTBA BOAOPOIA. 1 BBEIUTE BBEIUTE BBequTe |[[bubmmnorexa [IOK
[Tpumenenue Bomopoal] 3HaYCHHE 3HAYCHHE nary  |https://m.edsoo.ru/ff0d4dd0]]
30 ||[[ITonsiTHe O KUCIOTaX U COMIX]] 1 BBE/IUTE BBE/IUTE BBequTe |[[bubmmuorexa [IOK
3HAYCHHE 3HAYCHHE nary  (lhttps://m.edsoo.ru/ff0d50d2]]
31 |(|[[Croco0sI moydeHus BOAOPOIa B IabopaTopuH || 1 BBE/INTE BBE/IUTE BBeaute ||[[bubmunorexa [JOK
3HAYCHHUE 3HAYCHHE naty  ||https://m.edsoo.ru/ff0d4ddO]]
32 |[[TIpakTrueckas padota Ne 4 o teme «llonydyenue u 1 BBEJIUTE 1 BBeautTe ||[[bubnuorexa [IOK
coOupaHue BOJIOPO/Ia, M3yUEHHE ero CBOMCTBY]| 3HAYCHHE naty (Ihttps://m.edsoo.ru/ff0d4f42]]
33 |[[[MonspHBIii 00BEM ra3oB. 3akoH ABoraapo]] 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/ff0d542e]]
34 |[[Beruncinenus o0bEMa, KOJIMYECTBA BEIIECTBA rasa 1o 1 [[BuGmmoTtexa IIOK

€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WU 00BEMY] ]

https://m.edsoo.ru/ff0d55a0]]
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Ne Tema ypoxka KonunuecTBo uacos ‘ [Hara DneKTpoHHbIe HU(POBBIE

n/n Beero| Konrpombhbre || [paktuueckne || M3YHeHHs o0pa3zoBaTeNbHBIE PECYPChI

paboThl paboThI

35 |[[Berancinenuss 00bEMOB ra30B M0 YpPaBHEHHUIO PEaKIIMH 1 [[BubmuoTexa [JOK
Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOIICHUM T'a30B]] https://m.edsoo.ru/ff0d5708]]

36 |[[Pu3nyecKkre U XUMUYCCKHUE CBOMCTBA BOIbI] | 1 [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0d587a]]

37 |[[[CocTaB ocnoBanwmii. [TonsTre 06 nHaMKaTOpaX]] 1 [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0d59e2]]

38 |[[Bona kak pacTBopuTenb. HackleHHbIe 1 1 [[bubmuoTeka [IOK
HEHACHIIEHHBIC pacTBOPbI. MaccoBast 10J1s1 BEIECTBA B https://m.edsoo.ru/ff0d5b40]]
pactBope]]

39 ||[[[IIpakTiueckas pabota Ne 5 o teme «lIpurorosnenue 1 BBE/IUTE 1 BBeauTe |[[bubmmuorexa [IOK
PacTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIeH 3HAYCHUE nary | https://m.edsoo.ru/ff0d5eba]]
pPacTBOPEHHOTO BEILIECTBAY | |

40 |[[KouTpompHas padora Ne2 mo Teme «Kucmnopo. 1 1 BBEIUTE BBenute |[[bubmamorexa [JOK
Bomopox. Boga»]] 3HAYCHHE naty  |lhttps://m.edsoo.ru/ff0d6342]]

41 |[[Okcunsl: cocTaB, kiaccuduKaims, HOMEHKIaTypa]] 1 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d664e]]

42 |[[TTonydeHne M XUMAYECKUE CBOMCTBA KHCIIOTHBIX, 1 [[BubnuoTexa [JOK
OCHOBHBIX U aM(DOTEPHBIX OKCHUJIOB]] https://m.edsoo.ru/ff0d664e]]

43 |[[OcHoBanus: cocTas, Kiaccuukaus, HOMEHKIATypa]| 1 [[BuGmmoTtexa IIOK

https://m.edsoo.ru/ff0d67ca]]

44 |[[Tlomy4yeHre U XUMUYECKHE CBOMCTBA OCHOBAHUH ] 1 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d67ca]]

45 |[[KucmoTsl: cocTaB, Kiaccuukaiys, HOMEHKIaTypa|| 1 [[BubmuoTeka [JOK

https://m.edsoo.ru/ffOdfee2]]

46 |[[ITomydeHre U XUMUYECKUE CBOWCTBA KUCTIOT] | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/ffOdfee2]]
|47 ”[[COJ‘II/I (cpennwue): HOMEHKIIATypa, CIIOCOOBI MOTYYCHHUS, ‘ 1 H H H H[[BHGHI/IOTeKa HOK
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE U POBBIC
n/n Beero| Konrpombhbre || [paktuueckne || M3YHeHHs o0pa3zoBaTeNbHBIE PECYPChI
paboThl paboThI
HXI/IMI/IquKHe cBoiicTBa]] H H H H "https://m.edSOO.rU/OOad9474]]
48 |[[ITpakTrueckas pabora Ne 6. Pemenue 1 1 [[BubmuoTexa [JOK
AKCICPUMEHTAJIBHBIX 337134 10 TeMe «OCHOBHBIC KJIacChl https://m.edsoo.ru/00ad9b7c]]
HEOPraHWYECKUX COCAMHEHUI»] |
49 |[[Tenernueckas CBA3b MKy KJacCaMH HeopraHudeckux || 1 [[bubmmoTexa [TOK
CoeIMHEHH] | https://m.edsoo.ru/00ad9a50]]
50 ([[[O6001mmenue u cucTeMaTu3alus 3HaHui || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ad9cb2]]
51 |[[KonTponbHas padoTa Ne3 mo Teme "OCHOBHBIE KIIACChI 1 1 [[bubnuoreka [IOK
HEOPraHUYECKUX coequHeHuni"]] https://m.edsoo.ru/00ad9ela]]
52 |[[TIepBBle MONBITKN KIACCUPUKAIIMA XUMUIECKHX 1 [[bubnuoreka [IOK
a5eMeHTOB. [ToHATHE O IPyIIax CXOAHBIX JIEMEHTOB] | https://m.edsoo.ru/00ad9ffa]]
53 |[[TIepromuyeckuii 3akoH u [leprogndeckas cucrema 1 [[bubmuoteka [IOK
xumudeckux snementos JI. . Menneneesa]] https://m.edsoo.ru/00ada52c]]
54 |[[Tleprobl, TPYIIIBI, TOATPYIIIH] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ada52c]]
55 |[[Ctpoenue aromoB. CocTaB aTOMHBIX szep. M3oTorbl|] 1 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/00ada342]]
56 |[[CTpoeHue 371eKTPOHHBIX 000I04YEK aTOMOB 3JIEMEHTOB 1 [[bubmnoreka LIOK
[Mepuomnueckoit cuctemsr J{. . Menzaeneera]| https://m.edsoo.ru/00ada6bc]]
57 |[[[XapakTeprucTUKa XMMHUYECKOTO 3JIEMEHTA 110 €ro 1 [[bubmuoteka [IOK
nonoxxkenuto B [lepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824]]
Menneneenal]
58 |[[3Hauenue [leprnoanyeckoro 3aKkoHa JUIS Pa3BUTHS 1 [[BubmuoTeka [JOK
Hayku U npakTuku. 1. 1. MenneneeB — y4€Hblii, https://m.edsoo.ru/00ada96e]]
MeIaror ¥ TpaxaaHuH ||

H[[BHGHI/IOTeKa HOK

a
(o]

-

”[[3J‘IeKTp00TpI/IHaTeHBHOCTL aTOMOB XUMHWYECKUX H
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIIeKTpOHHBIE U POBBIC
n/n Beero| Konrpombhbre || [paktuueckne || M3YHeHHs o0pa3zoBaTeNbHBIE PECYPChI
paboThl paboThI
| |prementos]] [ [ | | ||https://m.edsoo.ru/00adaabg]]
60 |[[MonHas xuMuueckas CBs3b|] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adac34]]
61 |[[KoBaneHTHas moyisspHas XUMHUYECKast CBS3b]| 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adaab8]]
62 |[[KoBaseHTHas HEMOJSPHAS XUMHYECKAasl CBSI3b | | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00adaab9]]
63 |[[Crenens okucneHus|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adae28]]
64 |[[OxucauTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIINH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adb076]]
65 |[[[OxucauTenn u BOCCTAaHOBUTEIH || 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/00adb076]]
66 |/[[KonTponbHas padota Ne4 o teme «CTpoeHue aToma. 1 1 [[bubmnoreka LIOK
Xumuueckas CBI3b»]] https://m.edsoo.ru/00adb486]]
67 |/[[Pe3epBHblit ypok. O000IIEHNE U CUCTEMaTH3AIHS 1 [[bubmnoreka LIOK
3HaHUM] | https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHbIil ypok. OO00IIEHNE M CHCTEMATH3AIUS 1 [[bubmmoTeka [TOK
3HaHUM] | https://m.edsoo.ru/00ad9cb?2]]
69 |/[[Pe3epBHbIit ypok. O000IIEHNE U CUCTEMaTH3AIHS 1 [[bubmnoreka LIOK
3HaHUM] | https://m.edsoo.ru/ff0d61c6]]
|I[06aBI/ITL CTPOKY
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Ne Tema ypoxka ‘ KonuuectBo yacos ‘ [Hara OJeKTpOHHbIC IT(POBEIE
n/n Bcero|| Kontporbisie || lpaktiaeckue || 13YI€HNA o0pa3oBaTtenbHbIe PEeCypChl
paboTEI paboTEI
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Ne Tema ypoxka KonuuecTBo yacos Hara OJeKTpoHHbIE IU(PPOBLIE
/11 Beero| Kontponsaere || Ipakrnueckue || H3Y4eHAS 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboTHI
1 |[[Tlepuomuueckuii 3akoH. [leproauueckas CUCTEMa XUMHYCCKHX 1 BBCIUTE BBCIUTE seequre ||[[bubmuoreka [JOK
anemenToB /. 1. Menneneena]| 3Ha4CHNC 3Ha4CHNC Aaty |https://m.edsoo.ru/00adb59e]]
2 |[[3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB XUMHUYECKUX 1 BBC/IUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
3JIEMEHTOB TEPBBIX TPEX MEPUOI0B]] 3HAUCHUC 3HAUCHUC Aary |Ihttps://m.edsoo.ru/00adb6b6]]
3 |[[Knaccudukaius ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB] ] 1 BBC/IUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
SHAYCHHC SHAYCHHC Aary \|https://m.edsoo.ru/00adb7e2]]
4 |[[[Buasl XUMHYECKOM CBSI3M M THITHI KPUCTAIUTMYCCKUX PEIIETOK] | 1 BBCIIUTE BBCIUTE sBeaute ||[[bubmuorexa [{OK
3HAUCHUC 3HAUCHUC Aaty ||https://m.edsoo.ru/00adbac6]]
5 |[[KontponbHas pabora Nel o teme «[loBTopenue u yrinyonenue | 1 1 BBEIUTE seaute |[[]]
3HaHUI OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccay]] 3HAYCHNC Aary
6 |[[Knaccupukaius XAMHUECKUX PEAKIIHI 10 Pa3IHYHBIM 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
npu3HaKaMm] ] 3Ha4CHNE 3Ha4CHNE Aaty Ihttps://m.edsoo.ru/00adbcb0]]
7 |[[TToHsTHE O CKOPOCTH XMMHUYECKOM peakiuu. [ToHsTHE O 1 BBCIUTE BBCIUTE sBeaute ||[[bubmuoreka [{OK
TOMOTCHHBIX M T€TEPOreHHBIX PEaKIusX ] 3HAUCHUC 3HAUCHUC Aary  ||https://m.edsoo.ru/00adbe9a]]
8 |[[TTonaTHE O XUMHUECKOM paBHOBecHH. DAKTOPHI, BIUSIOIINE HA 1 BBEAUTE BBEANTE seequre ||[[bubnuoreka [IOK
CKOPOCTh XUMHUYECKOM PEAKIINU U MOJIOKEHHE XUMUYIECKOTO 3HAUCHHC 3HAUCHHC Aary ||https://m.edsoo.ru/00adc28c]]
paBHOBecCHs | |
9 |[[OxucnuTeIbHO-BOCCTAHOBHUTEIBHBIC PEAKIINH || 1 BBEAUTE BBEANTE seequre ||[[bubnuoreka [IOK
3HAUCHHC 3HAUCHHC Aaty  |Ihttps://m.edsoo.ru/00adcade]]
10 |[[Teopus anekTposmTHueckoi aucconnaruu. CuibHbie U crnadbie | 1 BBEAUTE BBEANTE seequre ||[[bubnuorexa [IOK
AJIEKTPOJIUTHI] | 3HAUCHHC 3HAUCHHC Aary \Ihttps://m.edsoo.ru/00adcd68]]
11 |[[MonHBIe ypaBHEHUS peaKIuii]] 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
3HAYCHHE 3HAYCHHE Aaty  |https://m.edsoo.ru/00add448]]
12 |[[Xumuueckue CBOWCTBA KUCIIOT U OCHOBAHUH B CBETE 1 BBEAUTE BBEINTE seequre ||[[bubnuoreka [JOK
MPEACTAaBICHHUN 00 3JICKTPOTUTHUECKON AUCCOUAIIH] | 3Ha4CHNC 3Ha4CHNC Aary |Ihttps://m.edsoo.ru/00add5d8]]
13 ||[[Xumuueckue CBOMCTBA COJIel B CBETE NPECTaBICHUN 00 1 BBEAUTE BBEANTE seequre ||[[bubnuoreka [{OK
AIIEKTPOTUTHIECKOM TUCCOIMAIINH ]| 3HAUCHHC 3HAUCHHC Aary |Ihttps://m.edsoo.ru/00add8b2]]



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

Ne Tema ypoxka KonuuecTBo yacos ‘ Hara OJeKTpoHHbIE IU(PPOBLIE
/I Beero| Kontponsaere || Ipakrnueckue || H3Y4eHAS 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboTHI
14 |[[TIonsTHE O TUAPOIH3E COJCH]] 1 BBE/IUTE BBEJIUTE seeaute |[[Bbubnuoreka [JOK
3Ha4YCHUE 3Ha4YCHHE Aaty  |Ihttps://m.edsoo.ru/00add9d4]]
15 |[[O600meH e 1 cucTeMaTH3alMsl 3HAHHI | | 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [IOK
3HAUCHUC 3HAUCHUC Aary  |Ihttps://m.edsoo.ru/00addd12]]
16 |[[TIpakTuueckas pabota Ne 1. «PelreHune s5KCrepuMEHTaIbHBIX 1 BBC/IUTE 1 sBeaute ||[[bubmmoreka [JOK
3a1au»|] SHAYCHHC Aary \Ihttps://m.edsoo.ru/00addbfa]]
17 |[[KoutposnbHas pabora Ne2 mo Teme «DJIeKTPOIUTHYECKAs 1 1 BBEIUTE seequre ||[[bubmuoreka [JOK
JaEcconuanus. XMMHUYECKUE PEaKIiK B PacTBOpax»]] 3HAUCHUC maty  ||https://m.edsoo.ru/00addec0]]
18 |([[O6mrast xapakTepUCTHKA TATOTeHOB. X UMHYECKHE CBOMCTBA Ha 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
npuMepe xJopal| 3HAUCHUC 3HAUCHUC Aary Ihttps://m.edsoo.ru/00addfe2]]
19 |[[XnopoBomopos. ConsiHast KHCIIOTa, XUMHYECKHE CBOMCTBA, 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
noJy4eHue, npuMeHenue] | 3Ha4CHNE 3Ha4CHNE Aaty ||https://m.edsoo.ru/00ade104]]
20 |[[TIpakTuyeckas pabora Ne 2 o Teme «I[losyueHue conssHoM 1 BBEIUTE 1 seequre ||[[bubmuoreka [JOK
KHCJIOTBI, U3y4YeHHUE €€ CBOMCTBY]] 3HAUCHUC Aaty |https://m.edsoo.ru/00ade348]]
21 |[[BbruuciieHus Mo ypaBHEHUSM XUMHUECKUX peaklui, eciu omuH | 1 BBEAUTE BBEANTE seequre ||[[bubnuoreka [IOK
W3 PeareHToB JiaH B U30bITKE]] 3HAUCHHC 3HAUCHHC Aaty \Ihttps://m.edsoo.ru/00ade488]]
22 |[[Obmas xapakTepucTHKa 371eMeHTOB VIA-rpymisi]] 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
3HAa4YCHUE 3Ha4YCHUE maty ||https://m.edsoo.ru/00ade64a]]
23 |[[AnmorponHbie Moandukanuu cepbl. Haxoxaenue cepbl u eé 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
COCJIMHEHUI B PHUPOJIe. XUMHUECKUE CBOMCTBA CEePHI| | 3HAYCHHEC 3HAYCHHEC maty  |https://m.edsoo.ru/00ade64a]]
24 |[[CepoBomopon, cTpoeHHe, HU3NIECKUEe U XUMHYECKUE 1 BBE/IUTC BBC/UTC seequte ||[[bubmmoreka [IOK
cBoMicTBa] | 3HAUCHHC 3HAUCHHC Aary \|https://m.edsoo.ru/00ade802]]
25 |[[Okcumbl cepol. CepHast KMCI0Ta, GU3HUCCKHE U XUMUYECKUE 1 BBCJIUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
CBOICTBa, MpUMeHEHNUE] | 3HAICHHUC 3HAICHHUC Aary ||https://m.edsoo.ru/00adea28]]
26 |[[XuMuuecKue peaKiiiH, JIEXKAIHe B OCHOBE MPOMBIIUIEHHOTO 1 BBC/IUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
croco0a MoJydeHus: CEPHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE 3HAICHHUC 3HAICHHUC Aaty  |Ihttps://m.edsoo.ru/00adec8a]]

OKPY KaIOIIeH Cpeabl COSTMHEHUSIMU CEPHI| |
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Ne Tema ypoxka KonuuecTBo yacos ‘ Hara OJeKTpoHHbIE IU(PPOBLIE
/m Beero| Kontponsaere || Ipakrnueckue || H3Y4eHAS o0pazoBaTenbHBIE PECYPCHI
paboThI paboTHI
27 |[[BprunciieHue MacCOBO# JTOJIM BBIXO/a MIPOAYKTA PeaKIiiH] | 1 BBE/IUTE BBEIUTE seequre ||[[bubmuoreka [JOK
3Ha4YCHUE 3Ha4YCHHE Aaty  |Ihttps://m.edsoo.ru/00adec8a]]
28 |[[O6mas xapakTeprCTHKa 3JeMeHTOB VA-rpymisl. A30T, 1 BBC/IUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
pacnpocTpaHeHue B IPUPOJIE, PU3NIECKUE U XUMHYCCKUC 3HAYCHHS 3HAYCHHS maty | https://m.edsoo.ru/00adeea6]]
CBOMCTBA] |
29 |[[AmMHuaK, ero pu3UUeCKUe U XMMUYCCKHE CBOUCTRA, mojyueHue | 1 BBE/IUTE BBEIUTE seequre ||[[bubmuoreka [JOK
U npuMeHeHue] | 3HAYCHHS 3HAYCHHS maty | https://m.edsoo.ru/00adf004]]
30 |[[TIpakTuueckas pabora Ne 3 o Teme «IlonyueHre aMMuaKa, 1 BBEAUTE 1 sBeaute ||[[bubmmoreka [JOK
H3YYEHHUE €ro CBOMCTBY]] 3HAUCHUC Aary \Ihttps://m.edsoo.ru/00adf180]]
31 |[[A3oTHas KUCIIOTa, € (PU3NUCCKHE U XUMHUCCKUE CBOMCTBA]] 1 BBEIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
3Ha4YCHUE 3Ha4YCHUE Aaty  ||https://m.edsoo.ru/00adf306]]
32 |[[Mcroap30BaHUEe HUTPATOB U COJIEH aMMOHHS B KAYECTBE 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
MUHEPAIBHBIX YI00peHHiH. XMMHUYCCKOE 3arpsI3HEHHE 3HAUCHUC 3HAUCHUC Aaty |Ihttps://m.edsoo.ru/00adf518]]
OKpY’Karolllel cpeibl COEAMHEHUSIMHU a30Ta] |
33 |[[Docthop. Oxcun pocdopa (V) u GpochopHas KucioTa, 1 BBE/UTE BBE/IUTE seeaute ||[[bubmuorexa [JOK
¢busnvecKre 1 XUMHUYECKUE CBOMCTBA, MOJTyueHHE] | 3HAYCHHEC 3HAYCHHEC maty | https://m.edsoo.ru/00adf68a]]
34 |[[Ucnonb3oBanue pochaTroB B KaueCTBE MUHEPATBHBIX 1 BBEAUTE BBEANTE seequre ||[[bubnuoreka [{OK
y1oOpeHuil. 3arps3HeHe npupoaHoi cpensl hocharamu]] 3Ha4CHNC 3Ha4CHNC Aaty \Ihttps://m.edsoo.ru/00adfc20]]
35 |[[Yruepon, pactipocTpaHeHUE B IpUpoie, GU3NIECKHE U 1 BBE/UTE BBE/IUTE seeaute ||[[bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA] | 3Ha4CHNE 3Ha4CHNE maty  |Ihttps://m.edsoo.ru/00adfd9c]]
36 |[[Oxcuabl yriaepoa, ux (pU3HUeCKUe U XUMUYECKHUE CBOMCTBRA. 1 BBEJIHTE BBEJIUTE seequre ||[[bubmuoreka [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIE C OKCHUIIOM YTIIIepoaa 3HAUCHUC 3HAUCHHUC maty  |https://m.edsoo.ru/00adfebe]]
(IM]]
37 |[[YrombHas KucIoTa U €€ Con|] 1 BBE/IUTE BBE/IUTE sBeaute ||[[bubmmoreka [JOK
3HAYCHHE 3HAYCHHE Aaty  |ihttps://m.edsoo.ru/00ae006c]]
38 |[[IIpakTuueckas pabora Ne 4 mo teme "[lonydeHue yrieKucioro 1 BBCAUTE 1 seaute |[[bubmmnorexka LJOK
raza. KauectBennas peakius Ha kapOoHaT-uoH"]] 3HAYCHHC maty  |https://m.edsoo.ru/00ae027¢]]
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Ne Tema ypoxka KonuuecTBo yacos ‘ Hara OJeKTpoHHbIE IU(PPOBLIE
/11 Beero| Kontponsaere || Ipakrnueckue || H3Y4eHAS 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboTHI
39 |[[TTepBoHauYaIbHBIC TIOHATHS 00 OPraHUYCCKHUX BEIISCTBAX KaK O 1 BBE/IUTE BBEIUTE seequre ||[[bubmuoreka [JOK
coeMHEHusAX yriepoaal] 3Ha4CHNC 3Ha4CHNC Aaty ||https://m.edsoo.ru/00ae054e]]
40 |[[KpemHHii U ero coequHEeHus | ] 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [IOK
3HAUCHUC 3HAUCHUC Aary ||https://m.edsoo.ru/00ae080a]]
41 |[[ITpakTrueckas padoTa Ne 5. PerreHne sKCriepuMEHTAIbHBIX 1 BBEJIUTE 1 seeure ||[[budmuoreka [IOK
3aa4 1o TeMe «BakHeiIe HeMeTauIbl U UX COCAMHEHUS»] | 3HAUCHHUC Aaty  |https://m.edsoo.ru/00ae0bf2]]
42 |[[KouTpombHas padota Ne3 o Teme «BaxxHeHI1Me HEeMETaJIbl 1 1 1 BBEIUTE seequre ||[[bubmuoreka [JOK
UX COETUHEHUN»]] 3HAUCHUC Aaty ||https://m.edsoo.ru/00ae0el8]]
43 |[[[O6r1mas xapakTeprUCTHKA XMMUYECKUX 3JICMEHTOB — METAJLJIOB. 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
Mertauindeckast CBA3b U METALTMYCCKAs KPUCTAILTHUCCKAs 3HAUCHUC 3HAUCHUC Aaty  ||https://m.edsoo.ru/00ae103e]]
pemérka. @u3ndeckre CBOMCTBA METAJLIOB] |
44 | [[Xumudeckue cBOMNCTBa METAIUIOB. DICKTPOXUMUYCCKUHN PsiJ| 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
HaMPsHKCHUH METaJLIOB] ] 3HAUCHUC 3HAUCHUC Aary \Ihttps://m.edsoo.ru/00ae1156]]
45 |[[[O6mue criocoOb! mosryueHust MeTayuioB. CruiaBbl. BeraucneHust 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
[0 YPaBHCHHUSIM XMMHUYECKHX PEaKIUi, €CIIH OJIMH U3 PEareHTOB 3HAUCHHC 3HAUCHHC Aary \|https://m.edsoo.ru/00ae1156]]
COJIEPKUT MPUMECH | |
46 |[[[TonsiTHE O KOPPO3UU METAILIOB] ] 1 BBC/IUTC BBCIUTC seequre ||[[bubnuoreka [{OK
3HAICHUC 3HAICHUC maty | https://m.edsoo.ru/00ae1278]]
47 |[[LLerounHbIe MeTALTHI] | 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
3Ha4YCHUE 3Ha4YCHUE Aaty \|https://m.edsoo.ru/00ael4b2]]
48 |[[Okcuapl ¥ THAPOKCUIBI HATPHS U KaJns| ] 1 BBEJIHTE BBEJIUTE seequre ||[[bubmuoreka [JOK
3HAUCHHC 3HAUCHHC Aaty \|https://m.edsoo.ru/00ael4b2]]
49 |[[ILenouHO3EeMENbHBIC METAJIBI — KAJIBITUI U MarHuii] | 1 BBEAUTE BBEINTE seequre ||[[bubnuorexa [JOK
3HAICHHUC 3HAICHHUC maty  |https://m.edsoo.ru/00ae15e8]]
50 |[[BaxHeliire COeAMHEHUS KaTbITU] | 1 BBE/IUTE BBE/IUTE sBeaute ||[[bubmmoreka [JOK
3HAYCHHE 3HAYCHHE Aaty  |ihttps://m.edsoo.ru/00ael5e8]]
31 |[[O606menne U cucTemMaTu3aIus 3HaHNH | | 1 BBEUTE BBEJIUTE seaure |[[]]
3HA4YCHUC 3HA4YCHUC Aarty
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Ne Tema ypoxka KonuuecTBo yacos ‘ Hara OJeKTpoHHbIE IU(PPOBLIE
/I Beero| Kontponsaere || Ipakrnueckue || H3Y4eHAS 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboTHI
52 |[[PK&cTKOCTh BOABI M CLIOCOOBI €€ yCTpaHeHuUs | | 1 BBE/IUTE BBEIUTE seequre ||[[bubmuoreka [JOK
3HAYCHNE 3HAYCHNE Aaty \|https://m.edsoo.ru/00ae1886]]
53 |[[ITpakTuyeckas pabora Ne 6 o Teme "YKECTKOCTH BOIBI U 1 BBC/IUTE 1 sBeaute ||[[bubmmoreka [JOK
MeTobl e€ ycTpaHeHus" || 3HAYCHHC maty  |https://m.edsoo.ru/00aelae8]]
34 |[[AmomuHHMIA] | 1 BBEJIUTE BBEIUTE seeure ||[[budmuoreka [IOK
SHAYCHHC SHAYCHHC Aary \|https://m.edsoo.ru/00aelc64]]
95 |[[AmdoTepHbIe CBOMCTBA OKCHIA U THAPOKCH A | 1 BBEIUTE BBEIUTE seequre ||[[bubmuoreka [JOK
3HAUCHHC 3HAUCHHC Aary  |https://m.edsoo.ru/00aelc64]]
56 |[[>Kene3o]] 1 BBEJUTE BBEJUTE sBeaute ||[[bubmmoreka [JOK
3HAUCHUC 3HAUCHUC Aary |https://m.edsoo.ru/00ae1d86]]
57 |[[[Oxcuapl, runpokcuabl u conu xenesa (1) u xxenesa (I11)]] 1 BBE/IMTE BBE/IUTE sBeaute ||[[bubmmoreka [JOK
3HAYCHNE 3HAYCHNE maty ||https://m.edsoo.ru/00ae35e6]]
58 |[[O600IeH e U cHCTEeMaTH3aLUs 3HAHUIA | | 1 BBE/UTE BBEJIUTE seezute ||[[]]
3HAYCHUEC 3HAYCHUC nary
59 |[[TIpaktuueckas pabora Ne 7. Pemienne skcrepuMeHTaIbHBIX 1 BBCJIUTE 1 seaute |[[Bbubmmorexa [JOK
3a7a4 1o TeMe «BakHeHIe MeTauibl 1 UX COCJMHEHUS»] | 3Ha4CHNE maty  ||https://m.edsoo.ru/00ae3de8]]
60 |[[BbrunciieHus Mo ypaBHEHUSIM XUMHUCSCKUX pPeakiui, eciu oauH | 1 BBEJIUTE BBEJIMTE sBeaute ||[[budmmoreka [JOK
U3 PEarcHTOB JIaH B U30BITKE WIIM COACPIKUT IPUMECH. 3HAYCHHEC 3HAYCHHEC maty  |https://m.edsoo.ru/00ael750]]
Boruncnenus MmaccoBoil 10511 BbIXOZa MPOIYKTa peakuuu] |
61 |[[O60OuIeH e U cHCTEeMAaTH3ANUS 3HAHUIA | 1 BBE/UTE BBEJIUTE seezute ||[[]]
3HA4YCHUC 3HA4YCHUC narty
62 |[[KontponbHas pabora Ned o teme «Bakneimme metauiel M ux | 1 1 BBEUTE seaure |[[]]
COCIUHCHHS»] | 3HauCHHE Aaty
63 |[[BerecTBa 1 MaTepHaiibl B TOBCEAHEBHOM KU3HHU YEIIOBEKa] | 1 BBC/IUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
3HAICHHUC 3HAICHHUC Aary  |ihttps://m.edso0.ru/00ae3f50]]
64 |[[Xumuueckoe 3arps3HEHHE OKPYKAIOLIeH cpesibl ] | 1 BBE/IMTE BBE/IUTE seaute |[[bubmmnorexka LJOK
3HaueHne 3HaUCHUE paty |https://m.edso0o.ru/00ae4270]]
|65 ”[[POJ‘IB XUMHH B PEHICHUN YKOJIOTHUYECKUX MPpobiem]| H 1 H BBCJIUTC H BBCJIUTC H BBCIIUTC H[[BI/IGJ‘II/IOTCK& [HOK
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Ne Tema ypoxka ‘ KonuuecTBo yacos ‘ Hara OJeKTpoHHbIE IU(PPOBLIE
wn Bcero| Koutponbusie || [paktuueckue | H3YHCHAA 0bpazoBaTeNbHbIE PeCypCEI
paboTEI paboTEI
L | || osmasemme || swavemme | mary |hitps://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHbIii ypok. O000IICHHE U CHCTEMATH3AIIMS 3HAHHIA] | 1 BBE/IUTE BBEIUTE seequre ||[[bubmuoreka [JOK
SHadeHHIC SHAtCHIC maty  |https://m.edsoo.ru/00ae0dOa]]
67 |[[[Pe3epBHbIii ypok. O000IIEHHE U CHCTEMATH3AIIMS 3HAHHIA] | 1 BBE/IUTE BBEIUTE seequre ||[[bubmuoreka [JOK
SHatCHHAC SHaICHUC maty |https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHblii ypok. O000IICHHE U CHCTEMATH3AIINs 3HAHUH ] | 1 BBEAUTE BBCIUTE sBeaute ||[[bubmmoreka [JOK
SHatcHHC SHAICHUE maty | https://m.edsoo.ru/00ad9ch2]]
|£[06aBHTL CTPOKY
(OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 68 | 4 [ 7 [
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KoHTponbHO — M3MepUTENbHBIE MaTEPUAITBI
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[TewatHblie mocoOwusi:

Ta0JIULIBI TOCTOSIHHOTO SKCTIOHUPOBAHUS:

1. «Ilepuoguyeckas cucteMa XuMU4IecKux 35eMeHToB J[.11. MenaeneeBay.
2. «Tabnuua pacTBOPUMOCTH KUCIOT, OCHOBAaHHUI M COJICH».

3. «DNEKTPOXMMHUYCCKUHN Psi/I HANIPSHKEHUH METaJLIIOBY

MaTepHaJ’ILHOTeXHI/I‘IGCK

o¢

TexHuueckue cpeacTBa 0OyICHHUS:
1. MynbpTHUMeTMHHBIN KOMIIBIOTEP

2.
3.
4.

MynpTUMEAUANIPOEKTOP
DKpaH HaBECHOM
CD — cOOpHHK JI€MOHCTPAIIMOHHBIX OTIBITOB JJIsl CpeHel 00pa3oBaTebHOM MKOIBI «IIIKOMTBHBIN

XUMHYECKUNIKCIIEPUMEHT» 8 Kj1acc — 3IIIT.

5.

CD — cOOpHHK IEMOHCTPAIIMOHHBIX OTIBITOB JJIsl CpeHel 00pa3oBaTebHON MKOIBI «IIIKOMBHBIN

XUMHYECKUMIKCTIEPUMEHT» 9 Kitacc — 9 miT.

6.
7.

CD — Harnsnnast xumus 8 -9 ximacc — 1.
CD — Ypoku Kupuina u Medoaus 8 - 9 knace — 1.




VY4ebHO — mpakTH4ecKue U yueOHo — mabopaTopHoe 000py0BaHHE U IPHOOPHI:

1. HatypanbHbie 00bEKTHI, HCIIOJIb3yeMbIe B 00YICHUN XUMUHU, BKIIOYAIOT B €0 KOJUICKIIUU MHHEPAJIOB

Y TOPHBIXTIOPOJI, METAJIOB U CIIABOB, MUHEPAIBHBIX yI00pEHUH, TUIACTMACC, KAYTYKOB, BOJIOKOH U T. 1.
Konneknuu ucnonbp3yrTes TOIBKO ISl 03HAKOMJICHHUS YYaIlUXCsl ¢ BHEIIHUM BUJIOM U (DU3HYECCKHUMHU
CBOWICTBAMHHM3yYaeMbIX BEIECTB U MaTepHalioB. JlJisi MPOBEICHNUS XUMUYECKUX ONBITOB KOJICKIIMH UCTIOIh30BATh
HEJB3sL.

2. XUMHUYECKUE PEAKTHBBI H MaTEPHAIIBL.

OOparnieHre co MHOTHMH BEIIECTBAMH TPEOYET CTPOTOTO COOJIIOICHUS TTPABHII TEXHUKH 0€30MaCHOCTH, OCOOEHHO
IPY BBITIOJIHEHUU OMNBITOB CAMHMH YydYallMMHCS. Bce HeoOXoIuMble Mepbl MPEJOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOILIMX JOKYMEHTAX U HHCTPYKIUSX, & TAKXKE B MOCOOUSX IS YUUTEICH XHUMHUH.

Haubonee yacTo UCoIb3yeMble peaKTUBBI K MATEPHAIIBI:

1) pocThie BelecTBa - Me/Ib, HATPUH, KaJIbIMA, ATIOMUHHNA, MarHHiA, )K€JI1e30, [IUHK, cCepa,

2) okcuasl — Meau (1), kanpums, sxenesa (I11), maraus; 3) KUCIOTHI -

COJISIHAsI, CepHasi,a30THas,

4) OCHOBAHHUS - THIPOKCU HATPUS, THIPOKCUI KaTbLINs, TUAPOKCHT Oapust, 25%-HbIi BOJHBINA pacTBOP
aMMMaKa;

5) conu - xyopusl Hatpusi, Menu (I1), xenesa(Ill); Hurpars! kanus, Hatpusi, cepedpa; cynbdarst meau(ll),

xene3a(Il),xemneza(Ill), amromuHMs, aMMOHWSI, KaJTusi, OPOMH]T HATPHS;

6) OpPraHWYECKHUE COCIMHEHMsI - Kpaxmaj, INIMIUPUH, YKCYCHas KHUCJIOTa, METHJIOBBIH OpaH)KEBbIi,

¢beHondTanens,aKmyc.

3. Xumudeckas 1abopaTopHas IoCy/a, anmaparsl 1 MpHOOpPHI.

XumHuueckass IocyAa MOoApasfensercs Ha JBe TPYNIbl: JUIsl BBINOJHEHHS OMNBITOB  YYallUMUCA U
JI€MOHCTPALlMOHHBIX OMBITOB. [IpuOopkl, ammapaTsl M YCTAaHOBKHM, HCIIOJIb3yeMble Ha YpPOKax XHMHH,
MOJIPA3/IeNAI0T HAa OCHOBE NMPOTEKAIOUIMX B HUX (PU3MUECKUX M XMMMUYECKHX MPOILECCOB C YYACTHEM BEIIECTB,
HaXOJSIINXCS B Pa3HbIX arperaTHbIX COCTOSHUSX:

1) npuOOpHI 17151 paboTHI ¢ ra3aMu - MOJIyueHHe, COOMpaHue, OYUCTKa, CYIIKa, MOTJIOIIEHUE Ira30B; PeaKkuu
MEXly IOTOKaMH Ta30B;
2) anmnaparbl U IpUOOpHI IS ONBITOB C JKUJIKUMHU M TBEPABIMHU BEILIECTBAMHU - NEPETOHKa, (PUIBTPOBAHUE,

KPUCTAJIIIN3aLUs; TPOBEICHUE PEAKIMM MEKIY TBEPABIM BELIECTBOM U JKUIKOCTHIO, )KUJKOCTBIO U KHJIKOCTBIO,
TBEPABIMU BEIIECTBAMH.

BHe 3T0ii K1accuuKkauy HaXoAATCs IBE TPYIIbI y4eOHO! anmaparypsl:

1). nnsg W3ydeHHs TEOPETHYECKUX BOMPOCOB XHMHH - WUIIOCTPALUS 3aKOHA COXPAHEHWsS MAacChl BEIECTB,
JIEMOHCTpALIUs




3JIEKTPOIIPOBOTHOCTH PACTBOPOB, IEMOHCTPALUS JIBUKECHUSI HOHOB B AJIEKTPUUYECKOM TI0JIC; ISl U3YyUCHHS
CKOPOCTHXMMHUYECKOHN pEakny 1 XUMUIECKOTO PAaBHOBECHS,

2). TSl WIUTIOCTPAIIMU XMMUYECKHX OCHOB 3aBOJICKHX CIIOCOOOB MOJIYYEHHsI HEKOTOPBIX BEIIESCTB (CEPHOM
KHCIIOTHI, aMMHUAKau T. I1.).

BcenomoraTenbHy0 poiib UIPalOT MU3MEPUTEIbHBIC U HarpeBaTellbHbIE MPUOOPHI, pa3IUYHbIE
MPUCTIOCOOICHUS JJISBBIIIOTHEHUS OIBITOB.

4. Monenu.

OO0bekTaMu MOJETUPOBAHUSA B XUMHH SIBIISIFOTCS aTOMBI, MOJIEKYJbl, KPUCTAJUIbI, 3aBOJICKHE ammapaThbl, a
TaK)Ke MPOUCXOJSIINE TMPOIECChl. B mMpenogaBaHUM XHMHH WCIIOJNB3YIOTCS MOJENH KPHCTAUTMYECKUX
peureTok anmasa, rpadura, cepsl, pochopa, okcuna yraepona(lV), mona, xeneza, menu, marausi. HaGopsl
MOJIeTIell aTOMOB MJii COCTABJICHUS IIAPOCTEPIKHEBBIX MOJENEH MOJEKyNl MPH H3YYEHUU OpraHMYecKoOin
XUMHH.

Y4eoHnoe ooopyroBanue ""Touka pocra'

Hudgposas qadopaTopusi mo Xxumuu (y4eHHYECKast)

OOecnieunBaeT BHINOIHEHUE TA00PATOPHBIX PA0OT IO XUMHUH HA YPOKAaX B OCHOBHOM IIKOJIE U MIPOEKTHO-
MCCIJIEIOBATEIbCKOM 1€ATEIbHOCTH yUaIllUXCsl.

KomIuiekramnus:

becripoBO1HOM MYJIBTUIATUMK 110 XUMHUU C 3-MSI BCTPOSHHBIMU JaTUNKAMMU:

Jlatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 go 14 pH

JlaT4rK 2IeKTPONPOBOAUMOCTH € AuanazoHaMu u3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 1o 2000
MKCM; oT 0 10 20000 MKkCMm

JlaTuuk TeMIeparypsl ¢ 1uana3oHOM U3MepeHHs He yxke 4eM oT -20 no +140C

OTaenpHBIC TaTIYUKH:

JlaTyuK OoNTHYECKON IUIOTHOCTH 525 HM

IAKCeccyaphbl:

Ka6ens USB coeAMHUTENBHBIIH

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOJCTBO IO 3KCIUTyaTaluu HUGpoBoi 1abopaTopuu

Habop maGopaTopHO OCHACTKH

[IporpammHoOe obecreueHne

MeTtoanueckue pekoMeHaanuu He mesee 40 padbot

Hanare pycCKOS3bIYHOTO CaiiTa MoIIeP:KKH

Hanmaue BUIEOPOIUKOB.




Ha6op OI'D no xumun

B nabop BxoasT Becsl JlabopaTopHbie dekTpoHHble 200 T, ciupToBKa 1abopaTopHasi, BOpOHKAa KOHUYECKasl,
najouka crekisiHHast, mpooupka [1X-14 (10 mTyk), crakan BeicoOkui ¢ HocukoM BH-50 ¢ meTkoit (2 mTykn),
IUIMHAP U3MEPUTENbHBIN 2-50-2 (CTEKISTHHBIN, C TPUTEPTON KPBILIKON ), IITATUB A7 TpoOupok Ha 10 ruésn,
3a)KUM MPOOMPOUHBIH, IINaTeab-loxeuka (3 mryku), Habop (HIakoHOB [ XpaHEHUsI PACTBOPOB U PEaKTHBOB
(00bem (pmakona 100 mut - 5 KOMIUIEKTOB 10 6 TITYK, 00heM (iakoHa 30 mit - 10 KOMIUIEKTOB 1O 6 MITYK),
LTHHAP U3MEPUTEIbHBIN ¢ HocukoM 1-500 (2 mrrykn), ctakad Beicokuii 500 mut (3 mTyku), HabOp epiueit 1ist
MBITBS TIOCY/IBI (€PIL JJISI MBIThSI TPOOMPOK - 3 IITYKH, €pII ISl MBIThS KOJIO - 3 MTYKH), Xanat 0ensiid X/0 (2
IITYKH), IEPYATKHA PE3UHOBBIE XUMHYECKUE CTOMKHUE (2 IMTYKH), OYKHU 3aIUTHBIC, GUIbTPhl OyMaxkHbie (100
IITYK), roprouee aist cnuptoBok (0,33 1).
B cocTaB HaOOp BXOISAT peaKTUBBI: ATFOMUHHUIA, kKelle30, COISHAs KUCIOTa, METUIOPaHK, ¢heHondTanenH,
AMMHUaK, IEPOKCH]I BOJIOPOa, HUTPAT cepedpa u Apyrue; B OOIIEH CIOKHOCTH - 44 pa3IMUHbBIX BEIIECTB,
MCIIOJIB3YEMBIX JIJISl COCTABJICHHS KOMILIEKTOB PEaKTHBOB IPHU MPOBEACHUN YK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB
MO KypCy HIKOJIbHOW XUMUH.
WuTepHer pecypcesr:

1. http://www.internet-scool.ru - caiit UuTepuer — mkosbl u3garenscra [Ipocsemmenue. Ha caiite
npeAcTaBieHbIIHTEpHET-YPOKH 110 XMMUH, BKIIFOUAKOT MOAroToBKy caauu EI'D, 'MA.
2. http://www.intellectcentre.ru — caiit u3narensctBa «Mutemiekt-LleHTpy, r1e MOXKHO HAWTH y4eOHO-

TPEHHUPOBOYHBIEMATEPHAIIBI, ICMOHCTPAIIMOHHBIC BEPCHUHU, OAHK TPEHUPOBOYHBIX 33JJaHHU C OTBETAMH,
METOAMYECKUE PEKOMEHIAIUU U 00pa3Ilbl PEIICHUH.

[Topran nHGOPMAILTHOHHON TOAAEPKKH €AUHOTO FOCYIaPCTBEHHOIO DK3aMeHa

denepanbHbIi IEHTP TECTUPOBAHMS

®OUIIN. baHk TeCTOBBIX 3aJJaHUI

Poccuiickuii 06111€00pa30BaTeNbHbIA MOPTAI

http://www.xumuk.ru/ - caiit THTepHET — Bce 0 XHMMHUH.

http://www.openclass.ru/ - ceressie 0Opa3oBaTeIbHbIE COOOIIECTBA

<<OTKpBITI>II/I xiacey 9.http://ru.wikipedia.org/wiki/ - Bukunenus, cBo0oxHast

urieknoneaus 10.http://him.1september.ru/index.php— sxypran «Xumusy».

11. http://him.1september.ru/urok/-Marepuassl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH CalT, OBLIH
OIyOJIMKOBaHBI B )KypHase «XUMUs». ABTOpaMH caiiTa mpo/jiesiaHa 0oJibiias padoTa 1o
CHCTEMATH3MPOBAHUIO Ta3€THHIXCTATEH ¢ YUETOM IIKOIBHON y4eOHOM MPOrpaMMbl IO TIPEAMETY
"Xumus".

12. www.edi0S.ru — Diaoc — HEHTP TUCTAHITMOHHOTO 00pa30BaHMSL.

13.www.km.ru/education - yaeOHbIe MaTepHraibl U ClloBapu Ha caiiTe «Kupuin

O N ko



http://www.internet-scool.ru/
http://www.intellectcentre.ru/
http://www.xumuk.ru/
http://www.openclass.ru/
http://ru.wikipedia.org/wiki/
http://him.1september.ru/index.php
http://him.1september.ru/urok/-Материалы
http://www.edios.ru/
http://www.km.ru/education

u Medonuiin.14.http://djvu-inf.narod.ru/ - snextponnas 6ubIHoTEKA

Jis obecnieueHust 6€30MacHOTO TPyia B KAOMHETe XUMHUHM UMEETCS:

1. mpOTUBONOKAPHBIN HHBEHTAPB;

2. anTeyky ¢ HabOPOM MEAMKAMEHTOB U TIEPEBA30UHBIX CPEJICTB;

3. MHCTPYKIIHIO IO MpaBUiIaM OE30MMaCHOCTH TPY/a JJIsl 00yJIarOIIUXCs;

4. XypHaJ perucTpalii HHCTPYKTaXKa 110 MpaBHiiaM 0€30MacHOCTH TPYAA.



http://djvu-inf.narod.ru/







