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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHLEIIMHU MpernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COepXKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM IPOorpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHMI K pe3ysbTaTaM 00ydeHHsI XUMHH
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1711 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaloIIEerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
IPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U KOJIOTUYECKOH 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi camMOopa3BUTUS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS! U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHATIBHOMN 1eSTeTbHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaIbIBa€T OCHOBBI IIEIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTECTBEHHO--HAYYHO! TPAMOTHOCTH O0yYaIOIINUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrMYeckoe oOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4eHHH XUMHUHU 0OecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30B0il HayKH XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrpykTypa conepkaHHs MPOrpaMMbl 10 XUMHUH C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K €€ uszydeHuro. ConaepiaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 MPUHLUILY IOCIENOBATEIBHOIO Pa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX NPEIACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHMSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPEACTaBIEHUI 00 EKTPOIUTHYECKOM TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJIHAS (DYHKIMU OOBSACHEHHS] W TMPOTHO3HPOBAHMS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEU
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUs K HAy4YHOMY 3HaHUIO M METOJaM II03HaHUs B Hayke. M3ydenue xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpu u3yyeHUr XUMUHU NPOUCXOAUT (POPMUPOBAHNUE 3HAHUN OCHOB XUMUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU U3YYEHHUH BELECTB M XUMUYECKUX pEaKiuil, B
(GOpMUPOBAHUM M DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIeJ0BATENIbCKOM 1eATeTbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallleHus C BeL[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HalpaBJIeHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSTENIBHOW  ITO3HABATEJIIbHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IO3HaHWs,
(bOopMHPYIOLTMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESTENbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCMONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHMHH, NPUMEHATh HMX MpH pelieHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00yqaromuxcs I'yMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 3J0POBbS M OKPYKAIOIIEW IPUPOLHOU
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUsS OOIIEYEIOBEYECCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodis ¥ HaIIPaBJICHHOCTU AaJbHEHIIEro 00ydeHusl.

OO01miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUEHUA
8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObI pa3/ieNieHus: cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTeie U Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COCMHEHHH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacchl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmysnaM XUMUYECKUX COCIUHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMUYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1abOpaTopuu U NpUEMaMU
oOpareHust ¢ 1abOpPaTOPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONHUCaHUE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM0ieHne (Pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
IpOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapus, pasnoxxeHnue ruapokcunaa menu (1) npu
HarpeBaHUH, B3auMoJeicTBue jxenesa c pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMeced: C IOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomaTtorpadusi, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON coiM, HaOJIIOACHHE U ONHCAaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiilue npeacTaBUTeId HEOPraHUYECKHUX BelEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — autoTporiHas MOJU(pHUKAINS
KHCIIOpO/JIa.

TemoBoil 3 dexT XuMHUUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B IMPUPOJE,
(du3nyeckre U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIoco0b! onydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE PacTBOpHL. PacTBOopuMOCTBH BemecTB B Boae. MaccoBas H0js BEIIECTBA B
pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: HIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa cozeil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEIeNIEHUE COJEpKaHUS KUCIOpOoJa B BO3AYXE, MOJIy4eHUE, coOupaHue,
pacno3HaBaHUE M HM3yY€HUE CBOICTB KUCIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MaccOoBOM JoJiel pacTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMaTEpHUAIIOB), MCCIEAOBAHNE OOpPA3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIUKATOPOB B PACTBOPAX KHUCIOT U IIENOYeH, M3ydeHue
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BaxHelme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHne aToM0OB. XUMUYECKas CBSA3b. OKHUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[lepBple TOMBITKA KIACCU(PUKALMKU XUMHUYECKHX »diieMeHTOB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJOTE€HbI, UHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4YecKux »siemeHTtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB artoMHbIX saep. HW3oronbl. nekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTAa II0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengeneena.

3aKOHOMEPHOCTU U3MEHEHU pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepuonnyeckoro 3akona u [lepuoauueckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENOJISIpHAsT) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FloHHAas CBS3b.

Crenenp  okucieHus.  OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJICHHS U BOCCTaHOBJIEHHs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKA C PacTBOpaMHU KHCJIOT U ILEJIO0YEH, MIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEeHHE, peaKIuH pa3ioKeHUs, COEeIUHEHNS).

Meoswcnpeomemmnbnie ceasu

Peanuzanus MexXnpeaMeTHBIX CBsI3€d NpPU M3YYEHUU XMMHU B 8 Kjlacce OCYIIECTBIISETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX IOHATUH, TaK W IOHATHIH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX NIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTeCTBEHHO--HAYYHbIE TOHSTHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHamM3,  CHHTE3,  Kilaccu(ukauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHWJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3apsjl, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSIHWE BEUIECTBA, ra3, (hM3MUYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo u XUMHYECKasi peaKkust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHToB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U WX COECOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHHe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBHCHUMOCTbh CBOICTB BEIIECTBA OT THIA KPUCTAJIMYECKOW pEmETKHM M BUJA XMMHYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHMH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XuMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (II0 YHCIY U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTauu3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTHe 0 cxopoctu XUMHUUecKo peakiuu. [lonsTue 06 0OpaTMMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TeporeHHbIX peakuusx. I[lonstue o
karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp auccoruanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KHCJIOT, OCHOBAaHUN U COJIEHl B CBETE
MpEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsiThe 0 rupoIN3€e COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W ajaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpH),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOH peakIuu OT BO3ACHCTBHS PAa3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCJIOT, ILIEJIoYe U cojeil (BO3MOKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), IMPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOPEHHE, peaKLUuu pa3jokKEeHUs, COCITUHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOIIbIO KAaYeCTBEHHBIX pEakUUi Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (pU3MUECKHE CBONCTBA MPOCTHIX BEIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/a Ha OPraHU3M YeoBeka. Baxxuelue Xmopuias
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (puU3NYecKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALNN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpPhI Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCIOT M clenuduueckue). XUMHUECKHE pPeaKIHH,
JeXalle B OCHOBE MPOMBIIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciotrel. I[IpumeHnenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. HaxoxneHnue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLICHUS.

OO6mas xapaktepuctuka 37JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYECKHe
CBOICTBa, Moy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUe,
¢u3nueckue M XUMHYECKHME CBOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
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cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amIoTponHbie MOAU(DUKAITUH
doctopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nyeckue M XUMHYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OObmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TOTEIUICHHsS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanbHBIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHECHUSAX YIIIepoja
(MeTaH, 3TaH, ATWUJEH, AaleTUJIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY W MPOMBINUICHHOCTH. [I0HATHE O OMOJIOrMYECKN BKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX POJM B JKM3HHM YEJIOBEKa. MarepuaiabHOE €IWHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIJIEHHOCTH. Baxuelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpa3loB HEOPTaHMYECKMX BEUIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEICHNE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAIOB), O3HAKOMJIEHHWE C 00pasllaMy XJIOPUIOB (TajJOr€HUAOB),
O3HAaKOMJICHWE ¢ oOpa3iamMu cepel M e COCOUHECHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BU€OMaTepuaoB), HaOdIoJeHHEe Tpolecca OOYINMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHIE KaYeCTBEHHOW peakIy Ha Cyab(paT-WOH M HaOIIOJCHWE NMpHU3HaKa e&
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (pU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NOJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYyeHHE CBOWCTB aMMHUaka, IpPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA U (ocdar-noH W W3ydeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJICOMATEPUANIOB), M3YYEHHE MOJETCH KPUCTAJUIMYECKHX DPEIETOK ajaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJy4eHnue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAYEeCTBEHHBIX PEakLMi Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMS, O3HAKOMIIGHHME C MPOJYyKLHUEH
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CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJa4y Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnioxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
pem€Tka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUM MeTamioB. Du3nuecKue U XUMHUYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynbie MeTauIbl: NTONOKEHUE B [leproanyeckoi cCHCTEME XMMUYECKUX 3JIEMEHTOB [l
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuidi WM KajuplUuW: moJIokeHue B llepuogmdeckon
cucremMe xumuueckux aiemeHToB [[. M. MeHueneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KanpIus (OKCUM, TUAPOKCU, colin). JKECTKOCT BOJIBI U CITIOCOOBI €€ YCTPaHEeHHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumudeckux anemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupojae. OPU3NUecKue U XMMUUYECKUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepmommueckoid cucreme XuMHueckux i3yeMmeHtoB [, .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3NUecKue U XMMUYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O03HAaKOMJICHHE C O0Opa3laMd METaUIOB M CIUIaBOB, HUX (DU3UYECKHMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJIOU (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpoOIlecca TOPEHMs Keje3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aFOMHHUS, ITMHKA, xene3a (Il) u xenmesa
(1), meau (1), HaGMrOIEHNE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPUS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIH30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmoib30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpepl (mpeenabHas A0MyCTUMAasi KOHIIEHTpaLus
Beriects, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBSI3€H NP M3y4eHUHM XMMMHU B 9 Kitacce OCyILECTBIIAETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, TEopus,
aHaiu3,  CHHTe3,  Kilaccuukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTr U, MaTepHUaIbl.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
paZOaKTUBHOCTb, MOJIEKYJA, D3JEKTPUYECKUM 3apsal, I[POBOJHUKH, IOJIYIPOBOJHUKH,
JIUBJIEKTPUKH, (POTORJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs PpEHIETKa, CIUIaBbl, (U3MYECKHE BEJIMYMHBI,
€MHUILIBI U3MEPEHUSI, KOCMUUECKOE IPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOcHUCTEMa, MHHEpaJIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocepa, ruzapocdepa, MuUHepasbl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110

XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAS

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0/1e 00YYeHHsI XUMUU B €IMHCTBE Y4€OHOM M BOCIHUTATEIbHON JIEATEIHHOCTHU B
COOTBETCTBUHN C TpaaAUuIIUOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[CCTB€ npaBujiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CAMONO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0YUYaOLIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HAayKH B JXHU3HHU COBPCMCHHOI'O O6IlIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(POpPMAIUEH O MEPEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 yCTpOHCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MNpEaACTaBIICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOfI KOMIICTCHTHOCTHU B 06HI€CTBCHHO HOHC3HOﬁ,
yueOHO-UCCIeI0BAaTeNbCKON, TBOPUYECKON W JpPYrMX BUAAX MAEATENbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM JESATENbHOCTH MPHU BBIMOJTHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUHU XUMHWYCCKUX OKCICPUMCHTOB, CO3daHUUN yLIC6HI)IX IMPOCKTOB, CTPEMIICHHA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIX B MPOLECCE 3TOU y‘-IG6HOI>i JACATCIIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTaBISAIOIINE OCHOBY JUIS
MOHWMAHUA  CYINIHOCTH HAYYHOW  KapTHMHBI MHpa, TMPEJICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaHMOCBS3SIX YeJIOBEKa C MPUPOIHOU Cpefod, O POIU
XUMHHU B ITIO3BHAHUHU I3TUX SaKOHOMepHOCTeﬁ;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJYYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMbIX TMPOIECCOB U SIBICHUMN, MMO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOHN JUTEPaTypOH, NOCTYIHBIMU TEXHUYECKUMH CpPEJICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTU JKU3HU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3J0pPOBLIO,
YCTaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBUI U HENMpHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
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npaBuil 0€30IaCHOCTU HpU OOpallleHMM C XUMMYECKUMM BELIECTBAMU B OBITY M pealbHOU
JKU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXEHHUE K
TpyAy W pe3yibTaraM TpPyIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAaHMM 10 XHMMHH, OCO3HAHHBIH BbIOOp WHAMBUIYAIBHOM TpaekTOpUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCuOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJJallTUPOBATHCS B MPO(ECCHOHANBHOM cpefe;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY KU3HU Ha 3eMIIe,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 37J0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHsI IpaBUJl 0€30MacHOrO MOBEACHUS MIpU paboTe C BElEeCTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUU XUMHHM, IS PEIEHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, Ul MOBBILIECHUS YPOBHS YKOJIOTHUECKON
KYJIBTYpBbl, OCO3HaHUS INIOOAIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOoOJIeM U MyTe UX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIUAJIbHOM IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTO€.), KOTOPbIE HUCIIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJISATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC yHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3osrble JJornyeckue 1eHCTBHUA:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS NP OCBOCHUM 3HAHUU:
pacKpblBaTh CMBICI ~XMUMHMUYECKHX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSMH), UCTIOIb30BATh MOHATHS [ OOBSICHEHUS
OTJENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHHS M KPUTEPUM IS KiaccuUKaluu
XUMHYECKHUX BEUIECTB U XMMHUYECKUX PEAKIUMN, YCTAaHABINBATH IPUUMHHO-CIIECICTBEHHBIE CBSI3H
MeXy 00BEKTaMHU U3YyU€HHUsl, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

yMEHHUE NMPHUMEHATh B MpOLECCe MO3HAHUS MOHATHS (MpeAMETHbIE M MeTarpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MIO3HABATEJIBHBIX 33/1ad4, C Y4€TOM OTUX MOJEIbHBIX IPEIACTAaBICHUN BBIABIATL U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3y4aEMBbIX IIPOLECCAX U SABJICHUAX.
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Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM U MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHWS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUNYHBIX BUI0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICPIKAaHMS, CIPABOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METOIbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTpEACIEHHOTO THIA, MPUOOPETCHHE OINBITA B OOJIACTH HCIOJB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY MpeacTaBICHUS
uH(pOPMAIMK W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXHBIMA CXEMaMH, TUarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B MpoIllecce Y4eOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBIE YHUBeEpPCcAIbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOJyUYEHHBIC PE3yJIbTAThI IO3HABATEIIHLHON JEATCIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 pPEe3yIbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abOpaTOpPHOrO OMbITa, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBOMNCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y9eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABATEIHHOU W
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0IIMX MHTEPECOB U COTJIACOBaHMS MO3UIUHN (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
IITYPMBI», KOOPJAHHAIMS COBMECTHBIX JICUCTBHMA, ONIPEICIICHIE KPUTEPHUEB 0 OIICHKE KadyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENITh EeNU ACSITeNIbHOCTH, IIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosiee 3¢G(dEKTUBHBIE CMOCOOBI  pemIeHHWs Y4YeOHBIX M TMO3HABATENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISTh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBITIOJTHEHUH 33JaHUM C Y4€TOM TMIOJIYYCHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUSIX, OLICHUBATh COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBICHHOMN IIeJH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI
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B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0S3aTENBHOIO COJEpIKAHUS,
YCTAHOBJICHHOTO JaHHOM (exepanpHO pabodell MporpamMMoM, BBIIEISIOT: OCBOCHHBIC
0o0y4aromMMUCsT HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHH, cnenuduyeckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JOEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTalnu, IPpeodpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K konuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHSATHI: aToM, MOJIEKYJla, XUMHUYECKUN
3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOAHAs),
BaJICHTHOCTb, OTHOCUTEJIbBHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0Jii XMMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJISPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUSI, XMMUYECKas
peakuus, KilacCU(pUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3IoKeHUs, peakiuu
3aMelleHus], peaklud 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEaKIMU, TeIIOBOH 3 (deKT peakuu,
PO aToMa, SJIEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, paJNyC aTOMa, XUMHUYECKas CBA3b,
NOJIIpHasl U HEMOJsIpHAs KOBAJEHTHAas CBS3b, MOHHASI CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHLEHTpalKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMUYECKUX IOHATHMM M INPUMEHATh 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY Ul COCTaBICHUS (JOPMYII BEIIECTB U YpaBHEHUN
XUMHUYECKHUX PEAKIIU;

OINpeNeNiATh BAJEHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COEIMHEHUAX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COoeAuHEHUU 1o ¢opMmysaMm, BHA XUMHUYECKON CBs3M (KOBaJeHTHAs M HOHHAas) B
HEOPraHUYECKUX COEAVHEHUSX;

packpbiBaTh cMblcn Ilepuoguueckoro 3axona /[[. M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOrazpo;

ONHUCBHIBATh W  XapakTepuszoBaTh TabnuuHyro ¢Gopmy Ilepuoguueckoil  cHUCTEMbI
XUMHUYECKHMX 3JIEMEHTOB: pa3indyaTh MOHATHSA «TJIaBHas moArpymnmna (A-rpynmna)» u «mnoOoudHas
noarpynna (b-rpymnmna)», Manbsle u OosibllIME NEPUOABI, COOTHOCHUTH 00O3HAYEHUS, KOTOpbIE
umerotes B Tabnuue «llepuoanueckas cucteMa XxuMudeckux snemMeHToB [[. . MenneneeBa» ¢
YHUCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsn
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHe UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIeCTBa, XHUMHUYECKUE
peakiuu (1o YUCIly U COCTaBYy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB, NMOATBEPXkAasl OMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAdeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKAHMsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBHSIX;

BBIUNCIIATh OTHOCHTEIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 10 (popMyJie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKIi;
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IIPUMEHATh OCHOBHBIEC ONEPALMM MBICIUTEIBHON JAESITEIIBHOCTH — aHAM3 M CHUHTE3,
cpaBHEHHE, 0000LIeHHe, CHCTEMaTH3alMil0, KIacCHU(HUKAlWIO, BBISIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUIi H3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PpPEAKLUU,
€CTeCTBEHHO-HAYYHBIE METOJAbl MO3HaHMSA — HaOJIoJeHUEe, HU3MEpEeHHe, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peabHbI U MBICJICHHBIN);

cleoBaTh MpaBUjilaM  TOJb30BAaHUS  XMMHUYECKOM MOCynoll u  1abopaTopHbIM
obopynoBaHHMEM, a TakXke IMpaBUjiaM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIMSMU TI0 BBIIOJHCHUIO JTA0OPATOPHBIX XUMHUYECKHX OTBITOB IO TOJYyYEHUIO U
coOMpaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpeNeNEHHONM MacCOBOM J10JI€ll pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBaTh M IPOBOJUTH
XUMHYECKHE SKCIEPHUMEHTHI 110 PACHO3HABAHHMIO PACTBOPOB IIEJOUYEH U KHUCIOT C IOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTarert, METUIOPAHK U IPYTHE).

K konmy oOydeHus B 9 kjacce IpeaMETHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TOHSITHH: XMMHUYECKHUN DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTWOH, AaHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHHS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEIIOBOM 3P EKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, ANEKTPOIUTHI, HEITEKTPOIUTHI,
DIIEKTPOJIUTUYECKAST JMCCOIMALMS, PEaKIUHd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecue, OOpaTUMbIE H HEOOpaTHUMbBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaklMy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBIIEHHE, aJIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUTMUECKas ), KpUCTaTnYecKas
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIMH, MpeneabHO
nonyctumas konueHTpanus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKMX TOHATHUM M TNPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

MCIIOJIH30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsS COCTaBJICHUs (DOPMYJT BEIIECTB U YPABHEHHI
XUMUYECKHUX PEAKIUM;

ONpENENATh BAJIGHTHOCTh U CTENEHb OKHUCIECHUS XUMHUUYECKHX 3JIEMEHTOB B COCAMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIACCy COEIMHEHHUM IO
dbopmynaMm, B XUMUYECKOHN CBS3M (KOBaJEHTHAs, HOHHAS, METAJUTNYECKAs) B HEOPTAaHUIECKUX
COCTMHECHUSX, 3apsj MOHA MO0 XUMHUYECKOH (opmyse, XapakTep Cpenbl B BOAHBIX PacTBOpPAx
HEOPraHUYECKUX COEAMHEHH, TUIl KPUCTAINTIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ileproanueckoro 3akona JI. . MenzaeneeBa u JeMOHCTPUPOBAThH €0
MOHWMaHWE. ONMHUCHIBATH M XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepmoamueckoil cUCTEMbI
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» U «rmoOodHas
noarpynna (b-rpymnmna)», mansie U OONBIINE TEPUOABI, COOTHOCUTH OOO3HAUYEHUS, KOTOPHIE
UMEIOTCS B TIEPUOAUYECKON TaOluIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps[ siipa, o0llee YMCIIO 3JEKTPOHOB U paclpeieieHne ux
0 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUM B MpelesaX MajiblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHUE AJIEMEHTHhI, HEOpPraHMYeCKHE BEIeCTBA, XMMHUYECKHE
peakiuu (110 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, M0 TEIJIOBOMY 3 (deKTy, 1Mo
M3MEHEHUIO CTEIIEHEW OKUCICHUS XUMUYECKHUX AJIEMEHTOB);
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XapakTepu3oBaTh (OMKMCHIBATh) OOLIME U crielu(UIECKUe XMMUYECKHE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEIECTB, IOATBEPXKAAs ONHCAHUE NPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

COCTABJIATh YPABHEHUS SJICKTPOJIMTHUECKONW AMCCOLMAIMHM KHUCJIOT, LIENOYe U COoJIeH,
IOJHBIE M COKpAalIEHHbIE YPaBHEHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs pEaKIMi,
HNOJATBEPXKJAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOH CBS3M MEXIYy BELIECTBAMHU pPA3JIMYHBIX
KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX CTPOEHHUS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJEKYSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 110 (popMyJlie COeAMHEHHs], MACCOBYIO JIOJIFO BEIIECTBAa B pacTBOpE,
HIPOBOJUTH PAcUYEThI 10 YPABHEHUIO XUMUYECKOHN peaklnu;

coONoaTh ~ TpaBWJIa  TOJIb30BAHUS  XMMHYECKOM Tocyaod u  JabopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIIa OOPAIEHHsS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ras3a);

IPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBI COCTAaB pPAa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IYyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cunmkar-,
cyibdar-, THAPOKCUI-MUOHBI, KATHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
NPUCYTCTBYIOILIME B BOJHBIX PaCTBOPaX HEOPraHUYECKHUX BEILECTB;

NPUMEHATh OCHOBHBIE OIEPAllMU MBICITUTEIFHON JEATENIbHOCTH — aHAJIM3 W CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3AINIO, BBISIBICHUE MPHYNHHO-CIIEACTBEHHBIX CBS3€H — IS
U3y4EHHs CBOMCTB BEIECTB U XMMUYECKHUX PEaKIMi, €CTECTBEHHO-HAYUYHbIE METO/bI TO3HAHUS
— Ha0JIt0/IeHNe, U3MEepeHHe, MOJICTUPOBAaHHE, SKCIIEPUMEHT (PeaabHbIN U MBICICHHBIN).

16



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoanyecTBO yacon
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIe (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
12 BertectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmnoreka HOK
' ¥ COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCBI
24 11 1 1 bubnuoreka [{OK

HCOPTaHNYCCKUX CO€IUHEHUI

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [Iepuoanueckuii 3aKoH u 7

bubnunorexa LIOK
17



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

IIepnoanueckas cucrema
XUMHUYECKUX 3jiemeHToB 1. 1.
Mennene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢c

Xumudgeckas CBSI3b.

bub6nmmoreka [IOK
2 - 1
3 OxucHTeNsHO 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bub6nmoreka [IOK
4 1
TOTO O pasAeity > https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KIIACC
KounuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uu@poBbIe
Ne ni/m P Konrpoabnubie IIpakTuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThl
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubmmnoreka [HOK
' OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoreka [IOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIEKTPOIUTHYECKAs! JUCCOLIHAITHSL. 8 1 1 bubnmnoreka [JOK
' XHUMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pa3zgen 2. HeMeTaJILI M UX COCIHUHEHUS
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mas XxapakTepUCTHKA XUMUIECKUX

bu6nmoreka [IOK

2.1 4
aneMeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XapaKTepUCTHKA XUMUYSCKUX
2.2 35eMeHTOB VIA- nel. Cepa u eé 6 Bubmaorexa ITOK
' TPYIHBL -CP https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01mas XxapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3zot, hochop u ux 7 bubmmorexa [JOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
O01asg xapakTeprUCTUKa XUMUYECKIX
24 3neﬁeHT01§) IVA? Obl. YTIEepoa u 8 buGnuorexa [IOK
' . tPYIHLRL oA https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
. bubnnorexa [IOK
3.1 Obmme croiicTa METANIOR 4 https://m.eds00.ru/7f41a636
. bubmuoreka [IOK
3.2 Bakueiiime MeTaiibl U UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJTOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK

1 X .B
0 uMiriecKas popuysa. BanenTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHAsI MOJIEKYJIIPHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bu6mmoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusznyeckre U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo0.ru/ff0d3b88
Brruucienus: KoamvecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB bub6nuorexa [IOK
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Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/ff0d448e

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
POAA (Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 nabopaTopuu Zlqn OMLImnerH(f::TI/I bubmiorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TormnmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubnuorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tomydyenne u coOMpaHue KHCIOpo/Ia bubmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
98 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 IT
9 OIPITHE O KUCIOTAX 1 COMAX https://m.edso0.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 IIpakTuyeckas padora Ne 4 o Teme bub6nuorexa [IOK

«[lonyuyenue u cobupanue Bogopoaa,

https://m.edsoo.ru/ff0d4f42
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HW3YyYEHHUE ETO CBOMCTB)

Mosipablii 00bEM ra3oB. 3aK0OH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciennsa o0béMa, KOJIMYECTBA

33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK

M https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 1o

34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P N peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 dOusnvecKkrue U XUMUYCCKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie

37 u HeHaCLIpeHHI)IE acTBOpbl. MaccoBast bubmorexa LHOK

t PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o teme

38 «IIpuroroBiieHre pacTBOPOB C bubnmnorexa [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTtponsHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KacCupUKaIUs, bubnuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XuMHYECKHUE CBOCTBA

bu6mmorexa [IOK
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMUMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa LHOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTnueckas cBsI3b MEKy KilacCamu bu6mmoreka [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuoanueckuii 3aKOH U
bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XMMHUYECKUX

anemenToB /1. . MenaeneeBa

https://m.edsoo.ru/00ada52¢
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bubmuorexa [JOK

53 HepHozet, rpyLl, MOArpYIIIb https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CoCcTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 311eKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnoreka [JOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneH okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIH bubmuotexa [JOK
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https://m.edso00.ru/00adb076
65 KontponsHas padora Ne4 o reme 1 1 bubnuoreka [IOK
«CtpoeHue aroma. XuMHUYECKasl CBS3b https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O60011IeHIE 1 1 bubnunoreka [HOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c

67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK

cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOT'PAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTesIbHbIE

padoThI padoTsbI
pecypcsl

Ilepponnueckuit 3aK0oH.

1 [lepnonnueckas cucrema 1 bu6mmoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELLIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOU CBSI3U M THIIBI 1 bu6mmoreka [IOK
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KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padora Nel o teme

https://m.edsoo.ru/00adbac6

5 «IloBTOpenue u yriay0iaeHue 3SHAaHUN
OCHOBHBIX pa3/IeJioB Kypca 8 Kiacca

6 Knaccudukanus XUuMHIeCKHX bubnmoreka [JOK
peaKkuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. IToHarue o roMOreHHBIX U bubmorexa [JOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh bubnuoreka [IOK
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 nuccormani. CUIBHBIE U CIIa0bIE bubmorexa HOK

' https://m.edso0.ru/00adcd68
3JIEKTPOJIUTHI

11 Honnrle ypaBHEHUS peaKIIni bubmorexa [JOK

yp p https://m.edsoo.ru/00add448
XUMHYEeCKHE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE NPEICTaBICHUN bubmorexa [JOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOITUAIIUN
XHUMHYEeCKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa [JOK
p . https://m.edso00.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI
. Bbubanoreka [IOK
14 [TonsTHE O TUIpONH3E CONEN 1

https://m.edsoo.ru/00add9d4
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O00011eHUE U CUCTEMATU3ALIMS

bu6mmoreka [IOK

15
3HAHUMN https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Pemenne sxcnepuMeHTAIBLHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas padora No2 o teme
17 «IIIEKTPOIIUTUYECKAS TUCCOLUALNS buGnnorexa LIOK
P A 1AL https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0m1as XxapakTepucTHKa rajJoreHoOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa LHOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopon. ConsHas KUCIIOTa,
19 XHMqucfHS CEOf/'ICTBa [IOJIYUEHUE bubnnorexa [IOK
i ¥ i https://m.edsoo.ru/00ade104
IPUMCHCHUE
[TpakTiueckast pabota Ne 2 o Teme
20 «[ToryyeHue CoJITHON KUCIIOTHI bubmmorexa [IOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY
Borurcnenus o ypaBHeHUAM
21 XUMHUYECKHUX PEAKIUN, €CIIU OQUH U3 bubmmorexa [IOK
PEAKIIH, 8 https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHUKa JIEMEHTOB bubnuotexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepbl U €€ coOeTMHEHUI bu6mmorexa [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopoj1, CTpOeHHUE, bubnmnoreka [JOK

buznyeckue 1 XuMHUYECKHe CBONCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIIOTA,

25 o oficTBa bu6mmoreka [IOK
M3UYECKUE U XUMUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peaKkilui, JiexKallnue B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU KUCIIOTBI. bubnuoreka [IOK

26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COCTUHEHUSIMU
cepbl

97 Breruucienue MaccoBoi 101U BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

28 VA-rpynmsbl. A30T, paclipocTpaHeHHe bubnnoreka [JOK
B IIpupojie, Gpu3nyYecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMHuak, ero pu3znyecKue u

29 P . bu6mmoreka [IOK
XUMUYECKHE CBOWCTBA, MOTYyYEHUE U

i https://m.edso0o.ru/00adf004
MIPUMEHEHUE
[Ipaktrueckas padota Ne 3 o Teme

30 3 P bu6mmoreka [IOK

«ITonydyenne aMmmuaka, U3yuyeHue ero
. v i https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gusndeckue u bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

. P bubnmnoreka [JOK

32 ynoOpeHnii. XuMudeckoe

3arpsi3HEHUE OKPYKaroLIEH CpeIbl
COEMHEHUSIMH a30Ta

https://m.edso0.ru/00adf518
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®dochop. Okcun dpocdopa (V) u

bu6mmoreka [IOK

33 docopras KHCHUOTa’ usmieciie n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHUE
Hcnonb3oBanue pocharos B
34 KaueCTBE MUHEPAIIbHBIX YA0OPEHUH. bubnnoreka [HOK
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B
35 npupzz[e, gmnlile(:l(ie 1 XUMUYECKHE bubmorexa HOK
N https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKoJoru4ecKue npooIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriepoaa (1V)
37 VYronbHas KucnoTa u e€ conu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[TpakTiueckast pabota Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KAK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemnuii u ero coennuenus bubmmorexa [TOK
https://m.edso00.ru/00ae080a
[TpakTrueckast paborta Ne 5. Pemenue
bu6mmoreka [IOK
41 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

«BaxHel1e HeMeTalIbl U UX

https://m.edsoo0.ru/00ae0bf2
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COCOAUHCHU A

Kontponbnas padota Ne3 o teme

bu6mmoreka [IOK

42 «Baxkneinine HeMeTaaabl U UX
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBsi3b U bubmuoreka [JOK
MEeTaJJInYecKask KpUCcTaIM4ecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METAJIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.

44 DIEKTPOXUMUUECKUN PSJI bubnmorexa LOK

p N p https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaNIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIINI bubmmorexa [TOK
yp PEAKIIIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuUMecH

46 IToHsiTHE O KOPPO3UH METAILIIOB bubmmorexa [TOK

PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47 €JIOYHBIE METAJIJIbI
i https://m.edsoo.ru/00ael4b?2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJIus https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuotexa [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

. Bbub6anorexa [IOK

50 Baxueiime coeTuHEHNA KAJIbIIUS 1

https://m.edsoo.ru/00ael5e8
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O00011eHUE U CUCTEMATU3ALIMS

o1 .
3HAHUH
JKEcTkOoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
52
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmmorexa [JOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [HOK
55
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XKenezo
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJTH JKeTe3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTHu3alus
3HAHUU
[Tpaktuyeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHeiye METaIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKlUid, €CIM OJUH U3
60 peareHToB JIaH B U30BITKE WK bubnnorexka [JOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOMH /101U BbIXOJa MPOAYKTa
peakiuu
61 O06o01IeHne U cucTeMaTHu3alus
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3HAHUI

Kontpoinbnas padora Ne4 o teme

62 «Baxxueime MeTaibl 1 UX 1
COCTUHEHUS
63 BemectBa u matepuansl B 1 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE 1 bubnnoreka [HOK
OKPYKarOILEe Cpebl https://m.edso0.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnnoreka [JOK
9KOJIOTUYECKHX MTPOo0IeM https://m.edso0.ru/00ae4270
Peseprublit ypok. O600mIeHNE U bubnnorexa [HOK
66 . 1
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

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

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

[rpex N.A. Meroaudeckoe rmocooue mo Xumuu: 8 kiacc: Kk yueonuky I'.E.
Pymzutuca, ®@.I'. ®enpamana "Xumus.9 kinacc" ®I'OC, 2017.

XUMHS : YPOKH B 8 Kitacce : mocodue st yauTens /

H. H. T'apa. — 2-e u3n., mepepad. — M. : [IpocBemienue,

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://interneturok.ru/

https://foxford.ru/teacher-dashboard

https://my.1september.ru/

http://www.fipi.ru/
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