MUWHVCTEPCTBO MPOCBEIIEHUSI POCCUMCKOUN ®EJEPAIIIN

MopnucaHo

CUMOHO uméposo

noanmncblo:

BA On brA CIMOHOBA MKOY "Cypuxosckas COII"
OJ1blr'A HOPBEBHA

OPBEBHA para: 2023.12.12

14:13:09 +07'00'

COT'JIACOBAHO YTBEPXJIEHO
[ITkONBbHBIM METOIMYECKUM Hupextop MKOY
COBETOM «Cypuxosckass COII»
IIp. Ne
Ot [Cumonosa O.10.]
[Tpuxka3 No
Or
PABOYAS ITIPOI'PAMMA
(ID 311736)

yueOHoro npeamera « Xumus. bazoBblil ypoBeHb)

U151t oOyyaromuxcsi 8 —9 Kiaccos

C. Cypukoso 2023



MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma 1o XMMUHU Ha ypOBHE OCHOBHOT'O 0011er0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3yJibTaTaM OCBOEHMSI OCHOBHOW 0Opa3oBaTeIbHOM HpOrpaMMbl OCHOBHOTO
oOmero oOpasoBanus, npexacraBieHHblx B @I'OC OO0, a Taxke Ha OCHOBE (elepanbHOM
paboueil mporpaMMbl BOCIIUTaHHUS M C yYETOM KOHIIETIIMM TNPENoIaBaHUs yueOHOro mpeamera
«Xumus» B o0pa3oBaTeNnbHbIX opranuzanusax Poccuiickoit @eneparmu.

[Iporpamma mo xumMuM Ja€T TMpeACTaBIEHUE O IeNsAx, oOmeil crpareruun oOyudeHus,
BOCIIUTaHUS W Pa3BUTHUA OOYy4alOIUXCS CPEICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAaeT
00s3aTeapHOE NPEIMETHOE COJEpPIKaHUE, IPELyCMaTPUBAET PacIpeelIEHUe €ro Mo Kiaccam U
CTPYKTYpUPOBAaHME I10 pa3fesiaM U TeMaM IPOrpaMMbl IO XUMUU, ONIPEAEIIAET KOIUUYECTBEHHbIE
U KayeCTBCHHBIC XAPAKTEPUCTUKH COJECPKAHMS, PEKOMEHIYEMYIO IOCIEA0BATEIBHOCTh
U3Y4EHHUS] XUMUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, JJOTMKU y4eOHOTO
Ipoliecca, BO3pacTHbIX 0COOEHHOCTEM 00ydaroImuxcs, onpeaeseT BO3MOKHOCTH IIpeaMeTa 1is
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON IMPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 0011er0 00pa3oBaHus, a Takxke TpeOoBaHUH K pe3ysbTaTaM 00y4eHUs] XUMHUH
Ha YpOBHE Leled H3ydyeHHs IMpeaMeTa U OCHOBHBIX BHAOB Yy4eOHO-IIO3HABATENIBHOM
JesITeIbHOCTH 00yUaIoLIerocs 0 OCBOCHUIO yUEeOHOT0 COJIepKaHUS.

3HaHUEe XUMUH CIYKUT OCHOBOM J1sl GOpMUPOBAaHUS MUPOBO33pEHUs 00yUaIOIerocs, ero
IPEJICTaBICHUH O MAaTepUAIbHOM E€MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOPMHUPYEMble XUMHEH
IPEJICTaBICHHS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 BOJIIOLUH BEILECTB B MPUPOJE, O MyTAX
pemieHus ria00albHBIX MIPOOJEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUIIEBOM U IKOJIOTMYECKON O€30IMacCHOCTH, IPOOIIEM 3paBOOXpaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3aliil BO3MOMKHOCTEH [ camMopa3BUTUSL U (OpMHpOBaHUS
KYJbTYpPBI JINYHOCTH, €€ 00111el 1 QyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00 ydaromuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH, OKCHEPUMEHTAIbHBIX U
HCCJIEI0BATENIbCKUX YMEHUH, HEOOXOOUMBIX KaK B TIIOBCEJIHEBHOM JKM3HM, TaKk U B
npo(heCCHOHANBHON 1eATETbHOCTH;

3HaKOMUT CO CHEUM(PUKON HAydHOIO MBIIUIEHHS, 3aK/IaJbIBA€T OCHOBBI LEJIOCTHOTO
B3IJIs[]a HA €IMHCTBO MPUPO/bI U YEJIOBEKA, SIBJISETCS. OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUU
€CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00y4YaroluXxcs;

croco0cTByeT (OPMHUPOBAHMIO IIEHHOCTHOIO OTHOLIEHHMS K €CTECTBEHHO--Hay4HbIM
3HaHUSAM, K INPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOrMYecKoe 0oOpa3oBaHHE
00yyJaromuxcs.

JlaHHble HampaBieHUs B OOYyYEHMM XUMHMM OOECIeUMBAIOTCS CIEeLU(UKON COIepiKaHUsS
yu4eOHOro mnpeamera, KOTOPBIH SBISETCA IEJarorudyeckd aJanTHPOBAHHBIM OTpPaKEHUEM
0a30BOI HAYKW XMMHUH Ha ONPEACIEHHOM dTare e pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHHMsS OPHUEHTHPOBAH Ha OCBOCHHUE
00y4aromyMHUCs CUCTEMbI IEPBOHAYATBHBIX MOHATHI XUMUHU, OCHOB HEOPIraHUYECKOH XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATHI OPTaHUYECKON XUMHUH.

CtpykTypa cojaepKaHHs MPOrpaMMbl 10 XMMHUU C(HOPMUPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ m3ydeHuro. CopeprkaHue CKIAAbIBAETCS W3 CHUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEILIECTBE M CHCTEMbI IMOHATUI O XuMudeckod peakuuu. O6e 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbI 110 IPUHLHUILY IIOCJIEIOBATEIBHOIO PAa3BUTUsA 3HAHWM HAa OCHOBE
TEOPETUUECKUX IIPENICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUs KAK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuoauueckoro 3akona /I. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHMsI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3U;

— [peACTaBIEeHUN 00 3EKTPOIUTHUECKOMN TUCCOIIMAIIUH BEILIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PAacCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, PAa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHA K JPYyromy,
BBITIONHAS (YHKIIMH OOBACHEHHS M TNPOTHOZUPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHMS U MTOJIYyYEHHUs] N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmbl IO XHMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEH HAay4YHOM KapTUHbI MHUpAa B JIOTMKE €€ CHCTEMHOW NPHUPOBL,
LIEHHOCTHOI'O OTHOILIEHHS K HAyYHOMY 3HAHUIO M METOJIaM II0O3HAaHUs B Hayke. M3yueHne xumuu
MPOUCXOJUT C IPUBJICUYECHUEM 3HAHUNW M3 paHEEe M3YUYEHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaroumii Mup», «buonorus. 5—7 xinacce» 1 «Pu3uka. 7 Kjaaccy.

ITpu u3yueHun XUMUU IPOUCXOAUT (GOPMUPOBAHNE 3HAHNN OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIIbHOCTH YEI0BEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. 3ajada yuyeOHOro mpeamera COCTOUT B (POPMHUPOBAHUU
CHUCTEMbl XMMHUYECKHX 3HAaHUN — BakKHEHIINX (HaKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKUX
MIOJIO’KEHUH, JOCTYHHBIX OOOOLIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
IIPUOOIIEHUH K HAyYHbIM METO/IaM IIO3HAHUS NIPU U3yYEHUHU BELIECTB U XMMUYECKUX PEAKLUi, B
GbopMHpOBAaHMM M pPa3BUTHM IO3HABATEIbHBIX YMEHMH M MX NPUMEHEHUHM B Yy4eOHO-
MO3HABATEIbHON M y4eOHO-UCCIIe10BATENbCKON AESITENbHOCTH, OCBOCHUM MPaBUiI 0€30IacHOro
oOpallleHus C BeleCTBaMU B TIOBCETHEBHOM JKU3HH.

IIpy m3ydyeHWH XMMHU Ha YpPOBHE OCHOBHOIO O0IIEro 0Opa3oBaHMs Ba)XKHOE 3HAUYEHUE
puoOpenu Takue 1esu, KakK:

— (GopMHpOBaHHME MHTEIUIEKTYaJIbHO PA3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO DEIICHUH, CIOCOOHOW ajanTupoBaTbcsa K
OBICTPO MEHSIIOIIMCS yCIOBHSM KH3HH;

— HaNpaBJIICHHOCTh OOyYEeHHS Ha CHUCTEeMaTH4YecKoe MpHOOIIeHHe OO0y4arloumxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTCJIIBHOM  NEATEIBHOCTH, HAy4YHBIM  METOJAaM  IIO3HaHMS,
(bopMHPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XMMMU;

— oOecrneueHue YCJIOBHUM, CHOCOOCTBYIOUIMX NIPHOOPETECHHIO OOYy4YalOUMMHUCS OIbITa
pazHoOOpa3HON AESITEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE IS Pa3JIUYHbIX BUJIOB JEATEIBHOCTH;

— (hopmupoBaHue 001l (YyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
quciie YMEHHH OOBSACHATH M OLIEHUBATh SBJICHUS OKPY’KAIOIIEro MHUpA, UCIOIb3Yys 3HAHUS U
OMBIT, IOJIyYEHHBbIE MPU H3YYEHUH XUMHH, HPUMEHATh HUX IPU pelIeHHH mnpodieM B
MOBCEIHEBHOM KU3HU U TPYIOBOM JIESITEIbHOCTH;

— (hopmMupoBaHUE Y 00y4arOIUXCsA T'YMAaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IEHHOCTH
XUMHYECKUX 3HAHHUM 111 BBIPAOOTKU SKOJIOTHYECKH LEeJIecO00pa3HOro TMOBEAEHUS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHUSI CBOETO 3J0POBbSl M OKPYXAKOIIEH MPUPOIHON
cpensl;



— pa3BUTHE MOTUBAIMH K 00YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOINEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
poduIIs ¥ HANPaBJICHHOCTH JaJIbHEHINIET0 00yYeHHUS.

OO01mee YUCIIO YacoB, OTBEIEHHBIX ISl U3YUYCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOINETO

obOpasoBanusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJelN0), B 9 kiacce — 68
4yacoB (2 yaca B HEJICINIO).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHaya/ibHbIe XUMHYeECKHE TOHATUSA

IIpenmer xumuu. Ponp Xxumum B KU3HM 4enoBeKa. XMMMS B CHCTeMe HaykK. Tena u
BemiecTBa. Pusnueckue CBOWCTBAa BelIECTB. ArperatHoe coctosiHue BemiecTB. llonsTtue o
MeTO/axX MO3HaHUs B XUMHUH. UncThie BemecTBa U cMecu. CriocoObl pa3aesieHus: CMeceH.

ATOMBI M MOJIEKYJBl. XUMHUYEeCKHE 31eMeHTbl. CHMBOJBI XUMHUYECKUX DJIEMEHTOB.
[IpocTeie u ciioXkHbBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas @opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10151 XMMUYECKOI'0 2JIEMEHTA B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBs3p KOIMYeCTBA, MAacChl U
4yclla CTPYKTYPHBIX €MHULL BeulecTBa. PacuéTel o popmysiaM XUMUUYECKUX COEAUHEHNH.

dusnueckue U XUMHYECKUE SBICHMs. XHUMUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXPaHEHMsI MacChl BEIECTB. XUMHUecKue ypaBHeHus. Kitlaccupukanys XMMHYECKUX peakuuii
(coennHeHMs], pa3I0KEHUs, 3aMEILEHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYJIOW, MpaBUiIaMu paboThl B Ja0OpaTopuu U NpUEMaMu
oOpareHust ¢ J1abopaTOpHbIM 00OpPYJAOBAHHEM, M3yYCHHE M OMHCaHUE (PHU3NYECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIECTB, HaO 0 IeHHe (hU3MUEeCKUX (TJIaBICHHE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHAEHCALMs BOJbl) U XUMUYECKUX (TOPEHHE CBEUH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOW) SIBICHUN, HaOI0AeHHe
U ONHMCaHWe TPU3HAKOB TMPOTEKaHMs XHMHUYECKHMX peakuuid (paszilokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOpUI0M Oapusi, pasnoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aMMOJICHCTBUE >kele3a ¢ pacTtBopoM conu Mmenu (ll), m3yueHume crocoOoB
paszienieHds CMeceil: ¢ MOMOIIbI0 MarHurta, (QUIbTPOBAHME, BBIIAPUBAHUE, TUCTHILISALUSA,
XxpoMaTtorpadus, TpPOBEIEHHE OUYUCTKM TIOBAapEHHOW coNlu, HAOMIOJEHHE U  OINHCaHUe
pe3yibTaTOB IMPOBEACHUS OIBITA, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3AaHHE
Mojiesiel MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeiilmue npeacTaBuTe/ M HEOPraHMYECKHUX BeleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — 31eMEHT M IpOCTOE BEILECTBO.
Haxoxaenue kucinopona B npupoje, pusnieckrue 1 XMuMUYECKUE CBOMCTBA (peaKLMKU TOPEHMUS).
Oxcupnpl. Ilpumenenue xucinopoga. CrocoObl NOJMyuyeHHUs Kuciopoia B JjabopaTtopuu MU
npoMblIUIeHHOCTH. KpyroBopot kuciopona B mpupone. O30H — amnroTponHas Moaudukanums
KHCJIOpPOJa.

TennoBolt 3((peKT XUMHYECKOW peaKUMH, TEePMOXHMHUUYECKUE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHE peakuuH. TOIIMBO: yroib M MeETaH. 3arpsA3HEHUE BO3]yXa, YCHICHHE
MapHUKOBOTO 3 dekTa, pa3pynieHue 030HOBOTO CIIOSI.

Bogopon — oanemeHT u mnpocroe BemecTBo. HaxoxneHue Bopopona B INPUPOIE,
¢usnyeckrue 1 XuMHUYeCKue CBOWCTBA, MPUMEHEHUE, CIIOCO0b! onyyeHus. Kucnotsl u conu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl IO XUMHUECKUM ypaBHEHUSIM.

duznueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble u
HEHaCBIILIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi 01 BelIeCTBa B
pactBope. Xumudeckue cBorcTBa Bojabl. OcHOBaHMsA. Poip pacTBOpOB B MpUPOJAE U B KU3HHU



yenoBeka. Kpyropopor Boabel B mpupoze. 3arpsA3HEHHE NPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHeHuid. Oxcuapl. Kitaccupukamus OKCHIIOB:
coneobpa3ytonye (OCHOBHBIE, KUCIOTHBIE, aMpOTEpHBIE) U HeconeoOpasytomue. Homenkiarypa
okcu10B. duznyeckue 1 XuMHUYECKUEe CBOMCTBA OKCUIOB. [losiydueHrne OKCHIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMH: IIENOYM W HEPACTBOPUMBIE OCHOBAHWUSI.
Homenknatypa ocHoBanuii. @uznyeckue U XUMHUUYECKHUE CBOMCTBAa ocHoBaHui. IlomyueHue
OCHOBAaHUH.

Kucnotel. Knaccudukauus xucnor. Homenknarypa kuciot. @uznyeckue U XUMHUYECKHE
cBoMcTBa KUCIOT. Pan aktuBHOCTH MeTanoB H. H. bekerosa. [lonyyeHne kucnor.

Conu. Homenkinarypa coseil. @uznueckne U XUMUYECKHE CBOMcCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckas CBsI3b MEXY KJIaCCAMH HEOPTaHUYECKUX COEUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEACIICHNE COJEp>KaHUs KUCIOpOIa B BO3AyXe, MOJydeHHe, COOMpaHue,
pacro3HaBaHWE U HM3YyYEHHME CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM M yCIIOBUS BO3HMKHOBEHHUS M IMPEKpaIlIeHUsi ropeHus (mokapa), 03HaKOMIICHHE C
oOpa3LaMu OKCHIOB M OIMCAaHHE MX CBOMCTB, IOJIydeHHE, cCOOMpaHHE, paclO3HaBaHHE MU
U3ydeHHEe CBOWCTB BOAOpOoaa (ropeHue), B3aumojeiictBue Bogopoaa ¢ okcumom meau (1)
(BO3MOKHO UCHOJIB30BaHUE BUACOMATEPUATOB), HAOIIOJEHIE 00pa3I0B BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHWE OCOOCHHOCTEH PAaCTBOPEHUS BEUIECTB C Pa3jIMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OIPENCIEHHON MAacCOBOM J0JIel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJBl C MeTajylaMu (HAaTpUueM M KajiabllueM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB), UCCIEJOBaHHE OOpa3I[OB HEOPTaHUYECKUX BEIIECTB PA3NHUYHBIX KIIACCOB,
HAOJIIO/ICHHE W3MEHEHHsI OKPACKU WHIMKATOPOB B PAacTBOPAxX KHCIOT M MIENOYEH, M3yueHHUE
B3aumojieiicTBuss okcuga menu (Il) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTalllaMH,
peakuuii HEeUTpalM3allu, MOJYYEHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe « Baxkneitmme
KJIaCChl HEOPTaHUYECKUX COEMHEHUID.

Ilepnoanyeckuit 3axkon u Ilepuoanyeckass cucrema xumu4deckux diemenros [I. U.
Menpeneea. Ctpoenne aToMOB. XUMH4YeCKas CBA3b. OKNCJINTENIbHO-BOCCTAHOBUTEIbHbIE
peakumnu

[lepBble TOMBITKK KIacCH(PUKALIMKA XUMHYECKHX »dJeMeHToB. [loHsTHe O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJTIOYHBIC U IIETOYHO3EMEIbHbBIE METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHTbI, KOTOpble 00pa3yoT aM(pOTEPHBIE OKCHJIbI U TUAPOKCUIBL.

Ilepnognueckuit 3akoH. Ilepmomgmueckas cucrtema xumuyeckux odsaeMeHtoB J[. .
MenneneeBa. KopoTtkonepuonnas u JuimHHonepuoaHas ¢opmsl Ilepuoanueckoil cuctemsl
xumuueckux osnemeHToB J[. WM. Menneneesa. Ilepuoast u rpynnbl. DU3HUECKUNA CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYTIIILI JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMmHbIX saep. M3orombel. Onexktponbsl. CTpoeHue
AIIEKTPOHHBIX 000I0YEK aTOMOB MepBbIX 20 XxuMudecknx aneMeHToB [leproanueckoil cucTeM bl
. HW. MenneneeBa. XapakKTepHCTHKAa XHMHUYECKOIO DJJIEMEHTa [0 €ro IOJIOKEHHUIO B
ITepuonuueckoii cucteme J[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS pajuyca aTOMOB XMMUYECKUX AJIEMEHTOB, METAJNTUYECKUX U
HEMETAJUTUYECKUX CBOMCTB M0 TpyINaM U IepruoaaMm.



3nayenue [lepunonnyeckoro 3akoHa u Ileproaudeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB
JUTS pa3BUTHS HAYKU U nipakTuku. [{. 1. MeHaeneeB — yu€Hblid U TpakJaHUH.

Xumnueckas CBSI3b. KoBanenTtHas (monspHast u HEIOJISIpHAs ) CBSI3b.
DIEeKTPOOTPULIATENILHOCTh XUMUUECKUX 3JIeMEHTOB. loHHas CBA3b.

Crenenb  okuciieHHs. OKHCIHMTENbHO--BOCCTAHOBUTENbHbIE — peakuuu. [Iponecchl
OKHCJIEHHSI U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpas3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aUMOJCHCTBHE THUIPOKCHIA
LMHKA C pacTBOPaMH KHCJIOT M IIEJIOYEH, NMPOBEJCHUE OIBITOB, WIIIIOCTPUPYIOMIHUX TPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX Peakuil (rOpeHHe, peakui pas3ioKeHs, COeTUHEHNS).

Mesicnpeomemmuuwie ceazu

Peanusanus MeXnpeIMETHBIX CBS3€M NMPU M3YUYEHUHM XMMHUHU B § KJIacce OCYILIECTBISAETCS
yepe3 HCMHOIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHHA, TaK M TOHATHUH,
SIBJISIFOILMXCS] CHCTEMHBIMU JIs1 OTJEJIbHBIX [IPEAMETOB €CTECTBEHHO--HAyUYHOTI' 0 IMKIIA.

OOue ecTecTBEHHO--HAy4YHbIE IIOHATHS: HAy4dHbIM (akT, runores3a, TEOpHs, 3aKOH,
aHaiM3,  CHUHTE3,  KilacCUpHKauus,  NEPUOJUYHOCTb,  HAOIIOJEHHE,  SKCIEPUMEHT,
MOJEIIMPOBAHNE, U3BMEPEHHE, MOJEIIb, SIBIICHUE.

®dusnka: MaTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKHUH 3apsili, BELIECTBO, Tel0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, Ta3, (PM3MYECKUE BEIMYUHBI, CIUHHIIBI U3MEPEHHUs, KOCMOC, TUIaHETHI,
3BE31561, CoJTHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpalIbl, TOPHBIC MOPOJBI, TOJIE3HBIC
HCKOIIa€MbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHUYECKas peaKuus

Ilepnoanueckuit 3akoH. Ilepuogmueckas cuctema XuMuuyeckux osimemeHTtoB J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHMHM CBOWCTB XHMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalaus, KaJbLHs M UX COCJAMHEHUN B COOTBETCTBUU C
MTOJIO’KEHNEM 371eMeHTOB B [lepnonueckoil cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelIECTBA: BHJBl XMUMHYECKON CBS3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBHUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKH M BHUAA XUMHUYECKOU
CBSI3U.

Knaccu¢ukanus u HOMEHKIaTypa HEOpPraHMYECKHUX BEIECTB. XHMUYECKHUE CBOICTBa
BEILECTB, OTHOCAIIMXCS K Pa3JIW4YHBIM KJIacCAM HEOPraHMYECKUX COCIMHEHHM, T€HETHYECKas
CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccugukanys XuMU4eCKUX peakUuil MO pa3IuYHbIM IpU3HaAKaM (10 YUCIY U COCTaBY
y4acTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY d(h(deKTy, M0 H3MEHEHHIO CTeIeHEeH
OKHUCJICHHSI XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTaauzaropa). JK30- H
SHIOTEPMUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHUSI.

[ToHsiTHE O CKOPOCTH XMMHYECKOW peakiuu. IToHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIEHHBIX M TeTepOreHHbIX peakuusax. Ilonstue o
karanuse. lloHdatme o XuMuueckoM paBHOBecHHM. DaKTOphl, BIUAIOIIME HAa CKOPOCTb
XUMUYECKON pEaKLUU U MOJI0KEHNUE XUMHUECKOTO pPABHOBECHSL.



OKHUCAUTENBHO-BOCCTAHOBUTENbHBIE PEAKLNUU, 3JIEKTPOHHBIH OajgaHC OKHUCIUTEIbHO-
BOCCTaHOBUTENIBHOM peakiuu. CoCTaBl€HHE YpPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIX
peakuuii ¢ KCTIONh30BAaHUEM METO/1a YJIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTHYECKON JAUCCOIMAIIUU. DIEKTPOIUTHI U HEIIEKTPOJUTH. KaTHOHBI,
aHUOHBI. MexaHu3M JHMCCOLMALMU BEIIECTB C pPA3JIMYHBIMU BUJAMU XHUMHYECKOM CBS3H.
Crenenb nquccouuanuu. CHIbHBIE U C1a0bI€ 3JIEKTPOITUTHI.

Peakiuu moHHOTO oOMEHa. YCJIOBHS NMPOTEKaHUs PEaKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHblE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBAa KUCIOT, OCHOBAaHUM U COJIEH B CBETE
MpeacTaBiIeHU 00 >3JeKTponuTHYecKoil auccouuanuu. KauyecTBeHHbIE peakIUU Ha HOHBI
[lonsATHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJENSAMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HEMeTayioB (rpadura U anMasa), CIOXHBIX BEIIeCTB (XJopuaa HATpus),
HCCJIEI0BAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM peaklMu OT BO3ACHCTBHS pPA3IMUHBIX
(akTOpOB, MCCIIEIOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECcca AUCCOLUALNU
KHMCIIOT, 1Ieso4el M cosedl (BO3MOMKHO HCIIOJIB30BaHHE BHUAEO MATEpPUANIOB), IPOBEICHHE
OMBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHUS peakuil HOHHOro obMeHa (oOpas3oBaHue
ocaJka, BblIENEHUE Ta3a, 0oO0pa3oBaHHE BOJbI), OMNbBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA (FOpeHHe, pPEeakluu pPas3jioKeHUs, COEIUHEHUs),
pacro3HaBaHUE HEOPTraHMYECKHX BEIIECTB C IOMOULIbI0 KAaYeCTBEHHBIX pPEaKLUMil Ha HOHBI,
pelIeHue YKCIEPUMEHTAIbHbIX 3a/1a4.

HeMmeTaibl 1 UX coeIMHEHUSI

OOmas xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crerieHu okucieHus. CTpoeHHe W (QU3MUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUECKHE CBOMCTBA Ha MpUMeEpe xjopa (B3aMMOJICHCTBHE C MeTajulaMH, HeMeTallJlaMu,
menoyamu).  XsopoBogopona. ConsiHass KUCIOTa, XUMHYECKHE CBOMCTBa, IOJyYeHUE,
npumeHeHue. JleficTBre XJopa 1 XJIOPOBOJOPO/ia Ha OpTaHK3M uesnoBeka. BaskHel e Xa0puabl
U UX HaXOXJEeHHUE B IPHUPOJIE.

Obmas xapakrepuctuka s1eMeHTOB VIA-rpymnmbel. OcoOeHHOCTH CTpPOEHUS aTOMOB,
XapakTepHble CcTerneHH okucieHus. CTpoeHHe U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJia U cepbl. AJINIOTPONHBIE MOAU(PHUKAIINN KUCIOpOAa U cepbl. XMMHUECKHE CBOICTBA
cepel. CepoBojOpoJl, CTpoeHHE, (PU3MYECKHEe M XUMHUYECKHe CBOMCTBa. OKCHABI CEpbl Kak
MIPEACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KHUClOTa, (PU3MUYECKHEe U XMMHUYECKHE CBOICTBa
(obmue kak MNpeAcTaBUTENs Kiacca KHUCIOT M cnenugpuyeckue). XHMHUYECKUE peakluu,
JeXalle B OCHOBE MPOMBILIUIEHHOIO crnoco0a MoiaydeHUs cepHoW KucioTbl. llpumeHeHue
cepHoi KucnoThl. Colu CEpHOM KUCIIOThI, KaUeCTBEHHAsI peaklus Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ CoeIuMHEHUH B mpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYyXKarollel cpelsl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE IOXKIM, 3arpsS3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro
MPEJOTBPAILICHHUS.

OOmas xapakrtepuctuka srneMeHTOB VA-rpymmbl. OcOoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTETMCHH OKHUCIEHUsA. A30T, paclpoCcTpaHeHHEe B Mpupoae, (uU3NYecKue u
XUMHYeCcKHe cBoicTBa. KpyroBopoT a3oTa B npupoae. AMMHaK, ero (pusnyeckue 1 XuMHUECKue
CBOICTBA, MOJTy4YeHue u npumMeneHue. Conu aMMOHUS, UX PU3HMUECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuuss Ha MOHbI aMMOHUSA. A30THasl KHCJIOTa, €€ IOJIy4YeHHue,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (oOmMe Kak TMpeACTaBUTENsl Kilacca KHUCIOT H
cunenuduueckue). Mcnonp3oBaHne HUTPATOB U COJIEH aMMOHHSA B KayeCTBE MMHEpATbHBIX



ynoOpennit. XuMHUYECKOe 3arps3HEHUE OKPYKAIOMIEH Cpeabl COSAMHEHUSIMH a30Ta (KHCIOTHBIC
JOXKIH, 3arps3HEHHE BO3JAyXa, MOuYBBl M BOA0EMOB). Docdop, amrorpomHble Moaudukanmuu
dbocdopa, dpuzndyeckue u xumuueckue cpoictBa. Oxcun pochopa (V) u dochopnas kucnora,
¢u3nUecKkue W XUMHUYECKHE CBOWCTBA, mojiydeHue. Mcmonb3oBanue ¢ochaToB B KayecTBE
MUHEPAJIbHBIX yI00pEHHIA.

Obmas xapakrepuctuka d31eMeHTOB |V A-rpymnmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHH OKUCICHUS. YTIEPO, aJIFIOTPOITHbIE MOAN(UKAIINH, PACTIPOCTPAHEHHE B
npupoe, Gpuznyeckue U XuMU4Yeckrue ceoictBa. Ancopouus. KpyroBopot yriepona B npupo/ie.
Oxcunsl yriaepoja, ux pusnueckre U XMMUYECKHE CBOICTBa, AEMCTBHE Ha )KMBBIE OPraHU3MBI,
MOJyYEeHUE U MPUMEHEHHEe. DKOJOrHIecKre MpoOaeMbl, CBI3aHHbIe ¢ okcuaoM yriepona (1V),
TUINoTe3a II00albHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIA 3¢ ¢ekT. YroiapHas KUcCIoTa U e
conu, UX (U3MUEecKHMe M XUMHUYECKHE CBOMCTBa, MOJyuyeHHWEe U mnpuMeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-uoHBL  Vcmonp3oBanue kapOOHaTOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTHU U CEJILCKOM XO03HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKHX BELIECTBAX KaK O COEAUHEHUSX yriiepoja
(MeraH, 3TaH, STWIEH, AaLETWIEH, ATaHOJ, IJIMLIEpPUH, YKCycHas KkucioTa). Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPHUPOAHBIM Ta3, HEPTH), NPOAYKTHI HX IepepadOTKu
(6ensun), X poiab B OBITY M IPOMBIIUIEHHOCTH. [IoHsATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeyikaX, yrieBojax — M HMX pOJIM B KHU3HU 4YeloBeKa. MarepualbHOE €IMHCTBO
OpraHNYeCKHX U HEOPraHUYECKUX COCIUHEHUM.

Kpemuwuii, ero ¢usnyeckue M XHMHUYCCKHE CBOWCTBa, IOJYYCHHE M TPHMCHEHUE.
CoenuHenust kpemHusi B mpupojge. OOmue npexactaBieHus o0 oxcuae kpemuus (1V) u
KpeMHHEeBOM kuciore. CUIIUKaThl, X UCIIOJIb30BAHUE B OBITY, B IPOMBIILIEHHOCTH. BaxkHeiime
CTPOMTENIbHBIE MaTepHajbl: KepaMuKa, CTEKJIO, ILEMEHT, OeToH, >ene300eToH. I[IpoGiemsr
0€3011aCHOTO MCTIOJIb30BaHMS CTPOUTENIBHBIX MAaTEPHUAJIOB B IIOBCEAHEBHOM KU3HH.

Xumuueckuit IKcnepumenn .

U3ydeHHe 00pa3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJSHOM KHCIIOTHI, IPOBEACHHE
KaueCTBEHHBIX peaklUUi Ha XJOPUA-HOHBI M HAONIO/JEHUE MPU3HAKOB UX MPOTEKAHUs, OTBITH,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TaJlOr€HOB M UX COEIMHEHUU (BO3MOMXKHO
UCIIOJIb30BaHUE BUJEOMATEpHaIOB), O3HAKOMJIEHHE C oOpasllaMu XJIOpPHAOB (TaJOTeHHIOB),
O3HaKOMJIEHHE C oOpasuamMu cepbl U €€ COeIMHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOJEHUE IIpolecca OOyIJIMBaHUS  caxapa IOA  JAEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, N3y4EHHE XUMHUYECKUX CBOWCTB Pa30aBIIEHHOI CepHOM
KHCJIOTBI, NIPOBEJCHUE KAaYECTBEHHOH peakiMM Ha cyib(paT-uOH U HaOoJleHue IpHu3HaKa eé
IIPOTEKAaHUs, 0O3HAKOMJICHHE C (PU3MUYECKUMH CBOIcTBaMM a30Ta, gocdopa M HX COEAMHEHUN
(BO3MO’KHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HhOCHOPHBIX ya00peHuH,
IoJlydeHue, coOupaHue, pacrno3HaBaHUE M U3Y4YEHHE CBOMCTB aMMUaKa, IPOBEJEHHE
KaueCTBEHHBIX peaKkIuid Ha HOH aMMOHUs U ¢GocaT-HOH W U3yYeHHE MPHU3HAKOB HX
MPOTEKaHHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHUCIOTHI C MEAbIO (BO3MOKHO
WCIIOJIBb30BaHUE BUJICOMATEPUATIOB), M3YUYEHHE MOJENEeH KPUCTANIMYECKUX PEIIETOK ajiMasa,
rpaduta, QyiIepeHa, O3HAKOMJICGHHE C IMPOIECCOM aJCOpPOIMH pPAacTBOPEHHBIX BEIICCTB
aKTMBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTIa3a, MOJIy4eHUE, COOMpaHHe, paclio3HaBaHHE
U U3Y4Y€HHE CBOMCTB YIJIEKMCJIOTO Tra3a, MPOBEJEHHE KAaueCTBEHHBIX pEeakUuid Ha KapOOHAT U
CHWJIMKAT-WOHbl W HW3y4YeHHE TPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOIyKIUEH
CHWJIMKAaTHON MPOMBIIUIEHHOCTH, PEIIeHHEe SKCIIEPUMEHTANbHBIX 3ajad 1o Teme «Baxueimmue
HEMETAJIJIbl U X COCTUHEHUS.



MeTajjabl 1 MX COeTUHEHUS

OOmasi XapakTepUCTUKA XUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUM UX
noJioxkeHus B [lepuoanyeckoit cucreme xumuueckux snemeHToB [[. 1. MenjeneeBa u cTpoeHus
atomMoB. CTpoeHue MeTa/uioB. MeTajuinyeckas CBs3b W METALIMYECKas KpHCTajuTndecKas
peméTKa. DJIEKTPOXUMUYECKUM psA HampsHkeHUU MeramuioB. Puznueckue M XUMHYECKUe
cBolicTBa MeTtauioB. OOmuUe crocoObl MOJMyYeHHUsT MeTaioB. IIoHATHE O KOPPO3UMH METaJUIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIutaBsl (CTalb, YyTryH, JIOPATIOMUHIN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTaIbl: MoJiokeHUe B [leproanyueckoil cucremMe XuMHYECKHX deMeHTOB /1.
N. MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXJE€HUE B Npupoje. Pu3ndyeckue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCHIIBI U TUAPOKCUIBI HATpUs U Kanus. [[pumeHnenne
IIEJIOYHBIX METAJJIOB M UX COCAUHCHHI.

[[lenoyHO3€EMENBHBIE METAJLUIBI MarHUd W KaJblHil: monoxkeHue B llepuommyeckoit
cucremMe xumuueckux 3iemeHTtoB J[. M. MeHneneeBa, CTpoeHUME HMX aTOMOB, HaXO0XKJICHHUE B
npupoje. Pu3snyeckue U XUMUYECKHE CBOMCTBA MarHus W Kajblus. BakHeilmme coenrHeHUs
KaJIbLHS (OKCHI, THAPOKCH]L, coJin). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTPAHEHHSI.

AmoMuHuii: nonoxxenue B Ilepuoanueckoit cucreme xummudeckux viemeHtos [ U.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXkAeHue B npupoiae. Ouznueckne U XUMUYECKUE CBOMCTBA
amOMHUHMS. AM(OTEpPHBIE CBOMCTBA OKCU/IA M THIPOKCUA AITFOMUHUSL.

Kene3o: mnonoxenue B lleproamyeckodl cucreme Xumuueckux osiaemeHToB JI. U.
MenjeneeBa, CTpOCHHE aTOMa, HaXOoXJaeHUue B npupoje. OU3nuecKue U XUMHUUYECKUE CBOMCTBA
xkeneza. Oxcuapl, rugpokcuabl U conu skene3a (Il) m xenesza (l1l), ux cocras, cBoiicTBa u
MOJy4eHHe.

Xumuueckuil ykcnepumenm:

O03HAaKOMJICHHE C O0Opa3llaMH METaUIOB M CIUIaBOB, WX (PU3UYSCKHUMHU CBOMCTBAMH,
M3YUYCHHE PEe3yJbTaTOB KOPPO3WU METAJJIOB (BO3MOXHO HCIIOJIb30BAHUE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO HCIOIb30BaHUE
BHJICOMAaTEpPUAIOB), HMCCIICIOBAaHHE CBOWCTB >KECTKOW BOJBI, TpoIlecca TOPEHHUs JKejie3a B
KHCJIOposie  (BO3MOXHO  HMCIIOJNIb30BAaHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha WOHBI: MATHUS, KaJIbIUs, aTIOMUHUS, IIUHKA, xkene3a (1) u xenesa
(1), mexu (I1), HaGroIeHWEe U OMKMCAHUE MPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMH HATPHS,
KaJIusl ¥ Kalblus (BO3MOXHO HCIIOJIB30BAHUE BUICOMATEPHATIOB), UCCIEAOBaHUE aM(POTEPHBIX
CBOMCTB THAPOKCUIA AIFOMUHHUS U THAPOKCUIA LIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe « BaxkHeHIe MeTamiIbl M UX COCINHECHUS).

XuMHSA ¥ OKpY:KaKOIIAs cpea

BemecTBa 1 Matepuasibl B TOBCEIHEBHOM JKM3HU 4YellOBEKa. be3omacHoe ucmnoib30BaHue
BEIIECTB U XUMHUYECKHX peaknuii B ObiTy. [lepBas momomis Npu XUMHUYECKHX O0XKOTax H
OTpaBJICHUSX.

XuMUUYECKOe 3arpsi3HeHUEe OKpY Karolel cpepl (mpeaenbHas JomyCcTUuMasi KOHIIEHTPpaIHs
Bemects, Aanee — [1/1K). Posb XuMuu B peIieHUN 3KOJIOTHYECKHUX TIPOOIIeM.

Xumuueckuil Ikcnepumenm:

H3y4eHHEe 00pa3IioB MaTeprajoB (CTEKIIO, CIUIABbl METAIIJIOB, IIOJTUMEPHBIC MAaTEPHAIIBI).

Mesrcnpeomemnmnbsie ceéazu

Peanu3zanust MeXnpeIMEeTHBIX CBSI3€H MPU U3YUYEHUU XUMHUH B 9 Kiacce OCyIIeCTBIACTCS
Yepe3 MCIMOJb30BAaHWE KaK OOIMX ECTEeCTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATHH,
SABJISIFOIINUXCSI CACTEMHBIMHU JIJ1 OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmme ecTecTBEHHO-Hay4YHBIC IOHSTUS: HAaydHBId (DakT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJaM3, CHHTe3,  KilacCUpHKAUus,  NEPUOJUYHOCTh,  HAOJIOJEHHE,  OKCIIEPHMEHT,
MOJICTUPOBAHUE, H3MEPEHUE, MOJIEIIb, SIBIICHHE, NAPHUKOBBIN 3()(EKT, TEXHOIOTHUS, MaTEepUAIBL.

dusuka: wmarepus, aToM, O3JIEKTPOH, IMPOTOH, HEWUTPOH, HWOH, HYKIHUJ, H3O0TOIIBI,
pPalMOaKTHBHOCTb, MOJIEKYJa, OJICKTPHUUSCKUH 3apsil, MPOBOJHUKH, MOJIYIPOBOIHUKH,
IMAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeI0, 00BEM, arperaTHOe COCTOSHHE BEINECTBa, ras,
pacTBOp, PpPacTBOPUMOCTb, KpHUCTaJUIMYecKas pemeéTka, CIlaBbl, (U3NYECKHE BEIWYHHBI,
€IMHUIIBI ©3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, sKocucTeMa, MUHEpAJbHbIE YIO0OpEeHMUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIIbHBIC BEIICCTBA.

I'eorpadusa: armocdepa, ruapochepa, MHHEpanbl, TOpPHbIE MOPOJIbI, IOJE3HbIE
MCKOTIaeMbIe, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JIu4uHOCTHBIE pE3YyJbTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOTO 00IIero o00pa3oBaHuUs
JOCTUTAIOTCS B X0J1¢ 00y4YeHHs] XUMUU B €IMHCTBE y4eOHOW U BOCIIUTATENbHOM A€SITEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHUCKHMH  COIMOKYJBTYPHBIMA W  JyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TIPUHSATHIMA B OOINECTBE MpPAaBHJIAMH M HOpPMaMH MOBEICHHS U
CIIOCOOCTBYIOT IpOIIECccCaM CaMOIMO3HAHMSI, CAMOPA3BUTHS U COLIMATH3ALUU 00YYaIOLIUXCA.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIlMI W pacCIIMpPEHHE OIbITA JEATEIbHOCTH Ha e
OCHOBE, B TOM UHUCJIE€ B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U Hay4YHOMY
HACJIEJINIO, MOHWMAHUS 3HAYCHHS XWMHYECKOW HAYKH B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(OpPMAIMEH O MepeIOBbIX AOCTHKEHUAX M OTKPBITHIX
MHUPOBOIl U OTEYECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHHUSIX 00 YCTpOHCTBE
MUpa 1 o0IIecTBa;

2) TPasKIAHCKOT0 BOCTIMTAHUS:

MPEICTaBICHHUS] O COLMUAIBHBIX HOPMAax M MpPaBHIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTH B 00IIIECTBEHHO TIOJIC3HOM,
y4eOHO-HUCCIIeI0BAaTENIbCKOM, TBOPYECKOM W JpYrux BUAAX JEATENbHOCTH, TOTOBHOCTH K
pazHoo0pa3HO COBMECTHOMN J€ATEIBHOCTH MPU BHIOJHEHUH Y4eOHBIX, IO3HABATENbHBIX 33J1a4,
BBIMIOJTHEHUH XHUMHYECKHX OSKCIIEPHUMEHTOB, CO3AaHUU YYEOHBIX NPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B MpoIecce 3TOM yueOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHWBATh CBO¢ TOBEIEHHE W TOCTYNKH CBOWMX TOBApHIICH C IMO3WIMH HPAaBCTBEHHBIX M
MIPaBOBBIX HOPM € yUETOM OCO3HAHMSI [TOCIIEJCTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS

MHUPOBO33PDEHUECKHUE  NPEACTaBICHHMS O  BELIECTBE M  XMMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM M COCTaBJSIONIME OCHOBY IS
MOHMMAHUS CYIIHOCTH HAyYyHOW KapTHHBI MHpa, MpEICTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOABI, B3AUMOCBS3SX YEIOBEKA C MPUPOJHON Cpeloi, O PoJH
XMMHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJY4YCHHE HOBBIX 3HAHUU IO XUMHH,
HeoOXomuMmble Il OOBSCHEHUs HaONI0JaeMbIX TMPOILECCOB U SIBICHUH, MO3HABATEJIbHOM,
UHGOPMAIIMOHHON U YUTATEIBCKOUN KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOATEIHLHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JHUTEPATYpOU, JOCTYHNHBIMU TEXHHUYECKHUMHU CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyUYEHHI0 M MO3HAHHIO, JTOO03HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, TIPOEKTHON U HMCCIEAOBATEIBCKOW JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM;

4) popMupoBaHusi KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 »U3HU, OCO3HAHHE TOCIEACTBUA M HENPUATHE BPEIHBIX
NpuBBIYEK (YMOTPEOICHHs aTKOTOJs, HAPKOTHKOB, KypEeHHs), HEOOXOIUMOCTH COOJIFOJACHHS



npaBui 0E€30MAaCHOCTH TMpPU OOpalleHHH C XUMUYECKMMH BEIIECTBAMH B OBITY W pealbHOU
KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpeC K MPAKTUYECKOMY M3YUYEHHUIO MPOQECcCHil u Tpyla pa3iIndHOro poja, YBaXKEHUE K
TPyLy W pe3yJbTaTaM TpPYyAOBOM JAESATENbHOCTH, B TOM YMCIE Ha OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHWA 10 XHUMHH, OCO3HAaHHBIMA BBIOOD WHAMBUAYATHHOW TPACKTOPUU
MPOJIOJKEHHST O0pa30BaHUA C YYETOM IJHUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHENIHOW Mpo(decCHOHaTbHON ACATSIBPHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTD aIallTUPOBATHCS B MPO(HECCUOHATBLHOU Cpee;

6) 3K0JI0rM4eCcKOro BOCIHUTAHMA:

AKOJIOTUYECKH 1IEeJIECO00pa3HOe OTHONICHHUE K MPHUPOIC KaK MCTOYHUKY JKU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIeCTBOBaHUS, MOHUMAHUE IEHHOCTH 3JI0POBOTO M O€30TacHOr0 oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY M TICHXWYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOIEHUS MPaBMil 0€30MacHOr0 MOBEJACHUS MPU paboTe C BEIIECTBAMH,
a TAKXKE B CUTYAIMSIX, yTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHHS, MOJyYaeMble MPU HM3YYEHUM XUMHH, JJI P eLICHUS
3a7a4, CBSI3aHHBIX C OKPY>KAIOLIEH MPUPOJHON CPEOil, 1Sl HOBBIIEHUS YPOBHS DKOJIOTMUYECKOU
KyJbTYpPbl, OCO3HAHUSA TI00aJTBFHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM M MyTeH MX pelIeHUs
MOCPEICTBOM METOJ0B XMMHH, IKOJIOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIILHOMN MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocrtaBe MerampeIMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAYUMBIE ISl (HOpMHpPOBAHUS
MHUPOBO33pEHUs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPHUHIIMI, THIOTe3a, (HaKT, cucTeMa,
MpoIIecC, SKCIIEPUMEHT U JPYToe.), KOTOPhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax ¥ MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEIMETOB (OPMHUPOBATH MPECTABICHUE O
[IETOCTHOW HAay4YHOW KapTWHE MHUpA, U YHHUBEpCaJbHbIC yueOHBIC JCHCTBUS (MTO3HABATEIBHEIE,
KOMMYHHKATHUBHBIE, PETYJSTHBHBIC), KOTOphIE 00ecTeunBalOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO yUEOHOM IeSITeTbHOCTH.

Ilo3HaBaTebHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1elCTBUS

ba3oBble Jiornueckue a1eicTBUA:

YMEHHUSI MCHOJIb30BaTh IPUEMBI JIOTMUECKOTO MBIIUIEHUS IpU OCBOCHUU 3HAHUM:
pacKpbIBaTb CMBICII XUMHUYECKMX TOHATUM (BBIACNATh UMX XapakKTepHblEe MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATUSMHU), UCIIOJIH30BATh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB M SIBJICHUW, BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KiIacCUPUKALNI
XUMUYECKHUX BEIIECTB U XMMUYECKUX PEAKINH, yCTAaHABIMUBATh IPUUYMHHO-CIICICTBEHHBIC CBS3H
MEXIy 00BEKTaMH U3y4YCHUS, CTPOUTH JJOTUUECKHE PACCyKACHUS (MHAYKTUBHBIC, E€AyKTHBHEIE,
10 aHAJIOTUH), IEJIATh BBIBOJIBI M 3aKIIOUCHHS;

YMEHUE MPUMEHATh B IMPOIECCe MO3HAHUS MOHATUS (MPEIMETHbIE M METAalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHH, MPE0oOpa3oBBIBATH HIMPOKO
MIpUMEHSIEMblE B XUMHH MOJEJIbHbIE NPEACTABICHUS — XUMUUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
xuMu4deckas (opMmylna W ypaBHEHHE XUMHUYECKOHW peakiuu — TpU pPEHIeHUH Yy4eOHO-
MO3HABATEIbHBIX 3a7ad, C Y4YE€TOM OTHX MOJIEJIbHBIX MPEJICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIICCTBECHHBIC MPHU3HAKUA HM3Y4YaeMBIX OOBEKTOB — XMMHUYECKUX BEIICCTB U
XUMUYECKHUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUUYMHHO-CJICJACTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3yUAEMbIX MIPOLIECCAX U ABJICHUSX.

Ba3oBble ucciienoBaTeIbCKue AeHCTBUA:



YMEHHUE HUCIIOJIb30BaTh IOCTaBJICHHbIE BONPOCHI B Kaue€CTBE MHCTPYMEHTAa IMO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMbIX CYXICHUM;

NpUOOPETEHUE OMbITa MO IUIAHUPOBAHHIO, OPTaHU3AIMU U TPOBEICHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, yMEHHE HAOII0JaTh 32 XOA0M IpoIiecca, CAMOCTOSTEIbHO TPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM IMPOBEIEHHOTO OIBITA,
WCCIICIOBAHUs, COCTABIIATH OTUYET O MPOJICIaHHOW padoTe.

PabGora ¢ unpopmaumeii:

YMEHHE BHIOUpATh, aHATU3UPOBATH U UHTEPIIPETUPOBATH HH(OPMAIUIO PA3TUYHBIX BUIOB
1 $opM MpeCTaBICHHS, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs JINTEpaTypa
XUMHYECKOTO COJEpKaHUs, CIpaBOYHbIE TocoOus, pecypchl HHTepHeTa), KpUTHYECKHU
OILICHMBATh IPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE IPUMEHSTh Pa3IMYHbIe METOABI U 3alpPOCHI TP MOKUCKE U 0TOOpe HHPOPMAIIH
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIsI BBITOTHEHHUS YU€OHBIX U TO3HABATEIIbHBIX 337124
ONpeNenéHHOr0 THUMA, NPUOOPETEHUE OMNbITa B 00JIACTM HMCIOJB30BaHUS MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJICHHE KyJIbTypOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOATENBHO BbIOMpPATh ONTUMAIbHYIO (OpMYy NpEnCTaBICHUS
nH(pOpMalMY M WUIIOCTPUPOBATh PEIIAEMble 3aJaud HECJIONKHBIMU CXEMaMH, JAHarpaMmami,
Opyrumu popmamu rpaduky U ©X KOMOMHALUSMY;

YMEHHE HUCIOJb30BaTh M aHAIM3HPOBATH B IpoIlecce YYEOHOW W HCCIIeN0BATENbCKOU
JeSTeNbHOCTH UH(POPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIHCKOT0 XO3SMCTBA U TPAHCTIOPTA
Ha COCTOSIHUE OKPYKaIoIlel MPUPOTHON CpeIbl.

KoMMyHuKkaTHBHBIE YHUBepCAJIbHbIe yUeOHbIe 1eCTBUSA:

YMEHHUsI 3a/laBaThb BOIPOCHl (B XoJe JAuanora W (WiId) JUCKYCCHUH) IO CYIUECTBY
oOcyxnaeMoil TeMmbl, (GOPMYIHUPOBATH CBOU TNPEUIOKEHHS OTHOCHTEIBHO BBIMOIHECHHUS
MPETIOKEHHOM 3a/1a4H;

YMEHHUSI IPEJICTABIIATE TOJIYYEHHBIC PE3YJIbTAThI TO3HABATEIBHOM eI TETBHOCTH B YCTHBIX
W TIMCBMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBHIMOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOrO OINbITa, JabOpaTOpHON pabOThl MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, y4eOHOT'O MPOCKTA);

yMEHHUSI y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHOU W
HCCIIEIOBATEILCKON JESITENIbHOCTH TP PELICHUM BO3HUKAIOIIMX IMPOOJieM Ha OCHOBE yuéTa
0o0IIMX HHTEPECOB M COIJIACOBAHMS MO3UIMKA (00Cyx aeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMBD», KOOPJIMHALINS COBMECTHBIX NEHCTBUM, ONMpEIEICHHEe KPUTEPUEB 10 OIICHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U JApyTHUE).

PeryasiTuBHble yHHUBepcaJIbHbIe yUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOSITEIbHO ONPENENIATh LEIU ACSITEeIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JACSITEIBLHOCTb, BBHIOMPATH
HanOosniee d(p(dEeKTHBHBIE CIIOCOOBI  pEIICHHMs y4YeOHBIX M ITO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIbBHO COCTABJISTh WJIHM KOPPEKTUPOBATh MPEUIOKEHHBIH alrOPUTM JACUCTBUN HpHU
BBITIOJTHEHUH 3aJaHUN ¢ Y4ETOM MOJy4YeHHS HOBBIX 3HAaHUUW 00 H3y4yaeMmbIX OOBEKTaxX —
BEIIECTBAX U PEaKLMsIX, OLIEHUBATh COOTBETCTBUE MOJIYUECHHOI'O pe3yibTaTa 3asBJIECHHOMN 1ENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, ITpeyIaraeMble B yCIOBHH 3aJaHUM.

MHNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pE3yJbTaTOB [0 OCBOCHHUIO 00S3aTENIBHOTO COJEpIKaHMS,
YCTAaHOBJICHHOTO JIaHHOW deaepasbHOH paboyell MmporpaMMoOi, BBIACISIOT: OCBOCHHBIC



0o0yJaromuMuUCs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBH, clenupuuecKkue s

Hpe,HMCTHOfI obnactu «XI/IMI/Iﬂ», BHUAbI ACATCIBHOCTH I10 IMOJYYCHHMIO HOBOI'O 3HAHHA, €I

WHTEPIpETAINH, TPEOOPa30BAHUIO U IPUMEHCHHUIO B PA3TUYHBIX YUSOHBIX U HOBBIX CUTYAIIHSIX.
K xonny oOyuenus B 8 kiiacce mpeaMeTHbIE pPe3yJbTaThl Ha 0A30BOM YpPOBHE JOJKHBI

OTpaXkaTh CHOPMHUPOBAHHOCTD y OOYYAIOIIMXCS YMCHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKyja, XUMHUYECKUI
JJIEMEHT, TMPOCTOE BEIECTBO, CIIOXHOE BEIIECTBO, CMech (OIHOpOAHAS U
HEOJIHOPOJHAsI), BaJEHTHOCTb, OTHOCHTEJbHAsi aTOMHAas W MOJEKyJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJIsl XHMHYECKOTO
JIIEeMEHTa B COCAMHEHHMM, MOJISIPHBIA OO0BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE, COJIb,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHNS, XUMUUYECKas PeaKus, KacCuuKamnms
peakLuii: peakliuu COeAMHEHUS, PEAKIIUU PA3JI0KEHUS, pEaKIIUU 3aMEIICHUs, PEAKIIUU
00MeHa, K30- U SHA0TEPMUUYECKUE PEaKLUH, TEII0BOH 3(pdeKT peakuuu, 11po aroma,
JJIEKTPOHHBIN CJIOM aToMa, aToMHas OopOuTalb, paJuyCc aromMa, XMMHUYecKas CBS3b,
NOJIApHAsi M HEIOJIsIpHAsi KOBAJIGHTHAsl CBS3b, MOHHAs CBA3b, MOH, KATHOH, aHMOH,
pacTBOp, MaccoBas J0J1s BEIIECTBA (MIPOLIEHTHAs KOHLEHTpalus) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX IMOHSATHM M NPUMEHSATh 3TU
MOHATUS IIPU ONKUCAHUY BEUIECTB U UX MIPEBpaIICHUI;

HCII0JIb30BaTh XHMMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBlI€HHs (OpMya BELIECTB H
YPaBHEHUH XUMUYECKHUX PEAKLUM;

OTIPEIENIATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCJUHEHHSX, CTEIICHb
OKHCJICHHsSI 3JIEMEHTOB B OWHApHBIX COEIMHEHHUSAX, MPUHAJJIC)KHOCTh BEILIECTB K
onpeacaéHHOMY KJIacCy COeauHEHUuH 1o QopMynam, BHUI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAs U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSAX;

packpbiBath cMmbich [lepronnueckoro 3akona . M. MenzaeneeBa: AeMOHCTpUPOBATh
MOHMUMAaHHE MEePUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkenus B Ilepuoanmyeckoil cucrteme, 3aKOHOB COXpPAaHEHHsS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaipo;
ONMMCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuonuueckoil cuctembl
XUMUYECKHX JJIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHAsg moArpynmna (A-rpymnma)» u
«mobouynas noxarpynna (b-rpynma)», manble u  OoJblIMe NEPUOIBI, COOTHOCUTH
0003HaueHus1, KoTopble nMeroTcst B Tabnune «llepuoguueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHaeneeBa» ¢ 4YUCIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, o0llee YHCIO JJIEKTPOHOB U
pacupeesieHne UX Mo 3IEKTPOHHBIM CII0SM);

KJ1accu(UIUpPOBaTh XMMHUECKHUE IEMEHThI, HEOPTaHMYECKHE BEILECTBA, XUMUUYECKUE
peakiuu (10 4YMCIy M COCTaBy Y4YaCTBYIOIIMX B pPEAKLMM BEIIECTB, IO TEIIOBOMY
sddekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA BEHICCTB Pa3IMUHBIX
KJIaCCOB, IOATBEp)KJas  ONHMCAHWE IPUMEpaMH  MOJIEKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUil;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUsI XUMUUECKUX MPEBPALICHUH B Pa3INYHBIX YCIOBHSIX;
BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIpDHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOTO AJIEMEHTa 1Mo (popMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMHYECKON peaklnu;



IIPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBHON NEATENbHOCTH — AHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEMATU3alNI0, KJIACCU(DHUKAIMIO, BbIABICHHE MPUYUHHO -
-CJIEJICTBEHHBIX CBSI3€M — JJI1 M3YYE€HHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEaAKIUU,
€CTECTBEHHO-Hay4YHbIE = METOJbl  IO3HaHHMA  —  HAOJIOJEHUE,  U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN);

CJIeIOBaTh INpaBMUJaM TIOJIb30BAHUS XHMHYECKOH TOCYIOW H J1abopaTOpHBIM
o0opyIoBaHHEM, a TaK)Ke MpaBUiiaM OOpaleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSMHU TIO BBIIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO
U coOMpaHUI0 Tra3000pa3HbIX BelIeCTB (BOAOpPOAA U KUCIOpPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAEIEHHON MaCCOBOM J10JIEM PaCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH
U IPOBOJUTH XUMHUYECKUE IKCIEPUMEHTHI 110 PaclO3HaBaHUIO PacTBOPOB IEIOUEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JJaKMYC, peHONPTaIenH, METUIOPAHXK U IpyTHUe).

K xoHny oOydeHust B 9 kjacce IpeiMeTHbIE pe3yJbTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb COPMUPOBAHHOCTh Y O0YUaIOIUXCSl yMEHUI:

PacKpbIBaTh CMBICJI OCHOBHBIX XHMHUYECKUX IOHSATUN: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJ1a, UOH, KATUOH, aHUOH, IIPOCTOE BEILLECTBO, CII0AKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULATEIbHOCTh, CTEIEHb OKUCJICHUS, XMMHUYECKasl peakuus, XUMHYecKas
CBSI3b, TEIJIOBOW (PQEKT peakluu, MOJIb, MOJSIPHBI 00BEM, PACTBOP, AIIEKTPOJIUTHL,
HEAJIEKTPOJIUTHL, 3JEKTPOJIUTHUECKAs] JUCCOLMALMS, pEeaklUuu HOHHOro oOMeHa,
KaTajau3aTop, XMMHMUYECKOE paBHOBecHE, OOpaTuMble M HeoOpaTHMbIE peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUUH,  OKHUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHCJIEHHME M BOCCTAHOBJICHUE, aJUIOTPONHs, aM(pOTEPHOCTb, XMMHMUYECKasl CBS3b
(KOoBaJIeHTHAsl, MOHHAs, MeETa/UIMYecKas), KpPUCTAJJIMUEcKas pelérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOH peakIuu, MpeleNbHO JIOMyCTHMas
koHueHntpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHX MOHATUN M MPUMEHSATH 3TH
MOHSATHS IPU ONIMCAaHUU BEILECTB U UX MPEBPAIICHUI;

MCIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJMKY JJisi COCTaBiIeHHS (OpMyJa BEIIECTB H
YPABHEHUN XUMHUYECKUX PEaKIIUN;

ONpENENATh BAJICHTHOCTb U CTENEHb OKHCIEHHUA XMMHMUYECKHX DJJIEMEHTOB B
COEIMHEHUAX pa3IMYHOrO COCTaBa, MPUHAMJICKHOCTh BELIECTB K OINpeneIEHHOMY
KJIacCy COEAMHEHUN Mo ¢GopMyjiaM, BUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHas, MOHHAs,
METaJIJINYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsii HOHA IO XUMHUYECKOH
dopMmyiie, XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEAMHEHUMH, THUII
KPUCTAJIJINYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuonnueckoro 3akona J[. . MenneneeBa u A€eMOHCTPUPOBATh
ero MOHMMaHHe: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyo Gopmy llepruonnyeckoii
CHUCTEMbl XMMHUYECKHUX D3JIEMEHTOB: pa3iuyaTh MOHATHUS «ryaBHasg noiarpynmna (A-
rpynma)»y u «mobounas mnoarpymia (b-rpymnma)», Maiaeie W OOJBIIME TIEPHOJIBI,
COOTHOCHUTH 00O3HAuU€HHUs, KOTOpPbIE HMEIOTCS B MEPUOAMYECKON Tabiauue, cC
YHCJIOBBIMU XapaKTEePUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apsj sApa, o0IIee YUCIO IEKTPOHOB U pacHpeeIeHne UX M0 AIEKTPOHHBIM CIO0SIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB 3JEMEHTOB U HX
COEIMHEHUH B Mpenesax MajblX IMEpUOJIOB U TJABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccU(PUIUPOBaTh XMMUUYECKUE 3JIEMEHThI, HEOPTaHMUECKUE BEIECTBA, XUMUYECKHE
peakuuu (II0 YUCIy M COCTaBY Y4YacCTBYIOIIMX B PEAKLUHM BELIECTB, IO TEIJIOBOMY
3 deKTy, 0 N3MEHEHHIO CTETIEHEH OKMCICHHSI XMMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOILIME M CHEHU(PUUECKHME XUMHYECKHE CBOMHCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, OATBEPXKAAsl ONMCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUII;

COCTaBJISATh YPABHEHUS DIIEKTPOJIMTUYECKOW JUCCOLUALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKifii HOHHOrO oOMeHa, ypaBHEHHUS peaKIIHid,
MOATBEPKAAIOIIUX CYIIECTBOBAaHUE TE€HETUYECKOW CBSA3M MEXKIY BELIECTBAMHU
pa3IUYHbIX KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuii;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAaHNs XMMHUECKUX MPEBpAIEHUH B pa3INYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MaCCOBYIO
JI0JIF0 XMMHMYECKOTO JIEMEHTA 110 (popMyJie COETUHEHMsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOJUTh PACUETHI IO YPABHEHUIO XUMUUECKON PEeaKlty;

coOmoaTh MpaBuja IOJb30BAaHUS XMMMYECKOM mocynoil u  1abopaTopHBIM
o0opy/soBaHHEM, a TaKKe IpaBuUia OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKIMSAMU 10 BBIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYUYCHHIO
U coOMpaHMIo ra3000pa3HbIX BELIECTB (aMMHaKa U yIJIEKHCIOro rasa);

IIPOBOJUTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PAa3IMYHBIX BELIECTB:
pacno3HaBaTh OIBITHBIM NYTEM XJIOpHA-, Opomua-, MOAUA-, KapOoHaT-, (ocdart-,
CWJIMKAT-, Cylnb(ar-, THUAPOKCUI-MOHBI, KATHOHbI AMMOHHS W HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;
IPUMEHITh OCHOBHBIE ONEpPALUN MBICIUTEIBLHON NEATENbHOCTH — AHAJIU3 U CHUHTE3,
cpaBHEHHE, O00O0OIIeHNEe, CHCTEeMAaTHU3aIUI0, BBIBICHWE IPUYUHHO-CIIEICTBEHHBIX
CBsI3€M — JUIl M3Y4YCHUs CBOWCTB BELIECTB M XMMHMYECKUX PEAaKUUH, €CTECTBEHHO-
Hay4YHble METOJbl TMO3HAaHUSA — HaOJIOZeHHWe, W3MEPEeHHe, MOJCIUPOBAHUE,
HKCMIEPUMEHT (peajbHbI U MBICIICHHBIH).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO yacon
Ne HanMeHnoBaHue pa3iennoB u DJIeKTPOHHBbIE (LM poBbIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHavanbHble XUMHYECKHE MOHITHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS H 5 5 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTH https://m.edsoo.ru/7f41837c
YeJ0BEeKa
BemiecTBa U XUMHUYECKHE bubnnotexa [IOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bosnyx. Kucnopona. I[lonsitue 6 bu6nuoreka [IOK
' 00 oKkcHmax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonsitue o kuciorax bubnnotexa LIOK
2.2 8 1
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 006 5 1 1 bu6nuorexa [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 30

Paznean 3. [lepuoaudeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHHe aTOMOB.
Xumnueckasi cBsizb. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU
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[Tepuoauueckuii 3aK0H U

31 [lepuonnueckas cucrtema 7 bubnuorexa [IOK
' XUMHYECKUX daeMenToB JI. U. https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aTtoma
XHUMHUYECKas CBI3b. Bu6 10K
HOINOTEKA
3.2 - 8
OrucurennHo https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
butmmoteka [JOK
n 15
TOTO TO pasaery https://m.edsoo.ru/7f41837c
IIpomexxyTouHas aTrecTUnA 1
PesepBHOE BpeMmst 2 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabubie | IlpakTnueckue (1upp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKUMH
11 [ToBTOpEeHUE U yriTyOJIeHHE 3HAHUI 5 1 bu6nuoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuortexa [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAsT JUCCOIAAIIHSI. 8 1 1 bu6nuoreka [IOK
' XUMHUYECKHE PEaKIuy B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTa/iibl M HX COeIMHEHUS
21 OO6m1ast XxapaKTepuCTUKa XUMHUYECKUX 4 1 bubnmoreka [JOK
' aneMmeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé€ 6 Bubnmorexa [IOK
' PymibL- P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61as XapakTepUCTUKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubmmorexa [TOK
' PYyIHIB. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKa XUMUIECKUX
24 anemeHToB |VA-rpynmnel. Yraepon u 8 1 2 Bubnmorexa LIOK
' . by ' e https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHCHUS
Utoro no paznemny 25



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

Pa3gen 3. MeTaJJIBI M X COECIUHEHUS

. bu6nuorexa IIOK
3.1 Obmme cofiCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 B 16
KHENIIME MEeTaIbl U UX COETUHEHUS httos://m.edsoo.ru/7f413636
Hroro no pasneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
4.1 BemectBa 1 MaTepHanbl B )KU3HHA YEJIOBEKA 3 bubmorexa TTOK
' H p https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
IIpomexxyTouHas aTrecTanus 1
PesepBHOE BpeMst 2 bubmorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




ITOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KosmnuectBo yacos DJIEKTPOHHbIE
Ne Mara nupposbie
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpasoBaTeibHbIEe
padoThI padoThI
pecypchl
1 IIpenqMeT xumMun. Poib XuMHUU B )KU3HU 1 bu6nmunorexa [IOK
geJroBeka. Teja U BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsATHE O METOAX MMO3HAHUS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabora Ne 1 «IIpaBuia
3 paboThl B T1abOpaTOpUH U IPUEMBI 1 1 bubnuorexa [JOK
oOpaitreHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecu. CrtocoObl 1 bu6nunorexa [IOK
paszziesieHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 1 bubmmotera [IOK
A N PHMEP https://m.edsoo.ru/ff0d28c8
OUYHCTKU IIOBApPEHHOM COJIN)»
bu6nmunorexa [IOK
6 A 1
TOMBLH MOZICIYIIbL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE IEMEHTRI. 3HAKH 1 bubnnotexa IIOK
(CMMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB.

bubnuorexa [JOK
1 X .B
0 uMteckas Gopmya. BaneutHocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX JIEMCHTOB
11 OtHOcuUTeNbHAS aTOMHas Macca. bu6nmmorexa [IOK
OTHOCHTENBbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHYE€CKOTO bu6nmmorexa [IOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. MoJb. bubnnoreka [IOK
MoutsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKkrue 1 XUMUYECKUE SBIICHUA. bubnuoreka [JOK
XumMuyeckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciI0BHs IPOTEKAHUS bubnnoreka [IOK
XUMHYECKHUX peaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE yPABHEHUS https://m.edsoo.ru/ff0d3b88
Brurauciienus koimdecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM XUMHYECKHX bubmorexa [IOK
» . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccupukanus XuMHYECKUX peaKIIHii
18 (coenuHEHHMS, pa3IOKEHUS bubamorexa OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIOMETUCT O60g CHUE U bubamorexa LIOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIs 3HAHUH
20 KonTponpHas padora Nel mo teme bubnmnoreka [JOK
«BelecTBa 1 XUMHUUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocrtas bubnmnoreka [JOK

Bo3ayxa. Kucimopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BemecTBo. O30H

dusnyeckre 1 XUMUYECKHUE CBOIICTBA

22 KHCJIOpo/ia (peakuuu OKUCIECHUS bubamorexa LOK
posa (peaKit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTre 006 okcuaax
Crioco0OsI OTy4YeHUs KHCJIOPOia B
23 nabopaTtopuu iqn OMBIIHJ'IerH(;:([:TI/I bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenune kuciopoaa
TennoBoii a¢ppext xumMuueckon
94 pEaKUHH, IIOHITHE O bubnnoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKHUX PEAKIIAIX
TomnuBo (HedTh, yrob 1 MeTaH).
25 3arpsi3HEHUE BO3AyXa, CIIOCOOBI €T0 bubmorexa OK
P AV, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
[Ipaktnueckas pa6ora Ne 3 o reme
26 «ITonmydenue u coOnpaHure KMUCIOpPoIa bubmorexa OK
" P PO, https://m.edsoo.ru/ff0d4ae2
M3YUYEHHE €r0 CBOMCTBY»
Bonxopox — anemMeHT u nmpocToe bubnmnoreka [IOK
27
BemecTBo. HaxoxieHue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duzryecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bosopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmunorexa [IOK
29 IT
OUITHE O IHeToTax i cobx https://m.edsoo.ru/ff0d50d2
30 Crioco6sI oTy4eHust BOJOpOaa B bubnuorexa [HOK
nabopartopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktiueckas padora Ne 4 o reme
bubnuoreka [JOK
31 «ITony4yeHue u coOupaHue BoI0poOIa,

HU3y4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Mounsipubliii 00bEM razoB. 3aKOH

bubnuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
B cieHus 00bEMa, KOIMYECTBA
2 - o Bu6morexa LIOK
BeIIectBa rasa no ero HSBGCTHO,W https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brruucienus 00bEMOB ra3os Mo
34 aBHEHMIO peaKIlMi Ha OCHOBE 3aKOHA bubmmorexa [IOK
7P N peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 duzryecKkue U XUMHUYECKUE CBOMCTBA bu6mmotexa [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [lonstue 00 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklmeHnHsie
37 u HI;HaCBIpeHHLIS aCTBOPBI MHEIlCCOBaSI bubmorera [JOK
= p PBL https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B pacTBOpE
[Tpaktiaeckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB € bubnmoreka [JOK
38 .. . N
onpenenéHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIICCTBAY
39 KonTponsHas pabora Ne2 no teme bu6nunorexa [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuipl: COCTaB, KiracCupuKarus, bu6nmunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubamorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHMS: COCTaB, KJIacCU(pUKAIIHS, bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tony4yenue u XUMHUYECKHUE CBONCTBA bubnmnoreka [JOK
43 .
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kitaccu(puKanus, Bubmnotexa IJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XuMH4YECKUE CBOMCTBA bubnuorexa LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMCHKIATYPA,
46 CHOCO(6LI: 0T ‘-I)GHI/ISI XI/IMI/ILZZ(F:)KI/IG brbmmorexa LIOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTANBHBIX 33724 M0 TeMe bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'enetnueckas cBs3b MEXKIY KiaccaMu bubnuorexa [JOK
HEOPraHMYECKUX COCUHEHUN https://m.edsoo.ru/00ad9a50
bu6nunorexa [IOK
49 O06o00menne u cucTeMaTH3anus 3HaHU!
= i https://m.edsoo.ru/00ad9ch2
KonTtponpHas padota Ne3 mo reme
50 "OCHOBHBIE KJIaCCHl HEOPTAaHUYECKUX brbmmorexa LIOK
o P https://m.edso0.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKU KIacCUPUKALIUU
51 XUMHYECKHUX 3J1eMeHTOB. [ToHsTHE O bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOIHBIX SJI€MEHTOB
[Tepronnyeckuii 3aKOH U
bubnunotexa IIOK
52 [Tepuoanueckast cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
bub K
53 [Tepuo b1, TPyMIIBI, TOATPYIIIHI nommorexa O

https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CocTaB aTOMHBIX

bubnuoreka [JOK

>4 saep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 060HO‘1€KU BuGmorexa LIOK
95 aTOMOB 31eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menneneena
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoit cucteme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akona st
57 pas3BuTus Hayku u npaktuku. 1. 1. bubnnoreka [IOK
MenneneeB — yu€Hbli, e1aror u https://m.edsoo.ru/00ada96e
rpakIaHuH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnmnoreka [JOK
XUMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmnotexa IJOK
59 Horast xumireckas Cossp https://m.edsoo.ru/00adac34
60 KoBanenTHas nosspHas XuMu4ecKas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonspHas XUMUYECKAs bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmunorexa [IOK
62 CTenent okneneHs https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC bu6mmorexa [{OK
peakuu https://m.edsoo.ru/00adb076
64 OKUCIUTETN U BOCCTAHOBUTEIH bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTpomnpHas padora Ne4 mo teme bubnmoreka [JOK
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«CtpoeHnue aroma. XUMHUYECKas CBS3H)

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

66 [IpomexyTouyHas aTTecTamus 1
bu6nunorexa [IOK
67 Pesepubriit ypok. O600611eHHE 1 1 https://m.edsoo.ru/00adb33c
CHCTEMaTH3aIlis 3HAHUMN bu6nmmorexa [IOK
https://m.edsoo.ru/00ad9ch2
PezepHblii ypok. O600menue u bubnmnoreka [IOK
68 . 1
cUCTEeMaTH3alus 3HAaHUMN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uugposbIe
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Ilepnoanyeckuit 3aK0OH.

1 [Tepronnueckas cucrema 1 bubnnoreka [IOK
XUMHUUYECKUX dnemenToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa IOK

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

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPTraHMYECKHX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMUMHYECKO# CBSI3U U THUIIBI 1 bu6nunorexa [IOK
KPUCTAJUTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel mo reme

) «IloBTOpEeHue u yriryoiaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca

6 Kiaccudukamnus XuMHIecKux 1 bubnmnoreka [JOK
peaKUMii Mo pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eaknuu. IloHsATHE 0 TOMOI'€HHBIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEePOTEHHBIX PEAKIIHIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

bubnuoreka [JOK
8 DaKTOpPHI, BIUSIOMIKE HA CKOPOCTD 1

XUMHUYECKON PCaAKIHMU U ITOJTOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBCCHA

OKHCIHTEIIFHO-BOCCTAHOBUTCIILHBIC

Bbubmunotexa IJOK

9
peakiuu https://m.edsoo.ru/00adcade
Teo SIIEKTPO €CKOIi
10 Hccl:)(iI ﬂI/I; I/II<I:[IP CJ;I?IZI:II)IG:I;I fna6ble buGnnorexa [OK
a T AT https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 MounHuble ypaBHEHUA pEAKIIUN bubmaorexa [IOK
yp peaidl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE NPEACTABICHUN bubmmorexa LIOK
p VH https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHYECKOM TUCCOITUAITTT
XHUMUYECKHE CBOMCTBA COJIEM B CBETE
13 IpeacTaBIeHU 00 bubmorexa HOK
pet . https://m.edsoo.ru/00add8b2
ANEKTPOJUTHYECKOM TUCCOITUAITTT
. bubnmumorexa [IOK
14 I1
OHATHE O THIAPOJIHZE COCH https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHHUU https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «Pemenue 3xcriepuMeHTAIILHBIX bubmmorexa LOK
P https://m.eds00.ru/00addbfa
3ajauy
KonTponbHas pabora Ne2 no teme
17 «DJIEKTPOIUTHYECKAS TUCCOLIMALIAS bubmmorexa LOK
o A AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLMU B PACTBOPAX)»
OO01as XxapakTepUCTUKA TaJIOTEHOB.
18 Xnﬁnqecfne CBI;ﬁCTBa Ha [IpUMepe bubmorexa HOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComsiHast KUCIOTA, bubnmoreka [JOK
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XUMHUUYECKUE CBOMCTBA, OJIy4YEHHE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

[Tpaktiaeckas padora Ne 2 o reme

Bbubmnotexa IJOK

20 «HonyquH? COH? HOM KHCTOTHL https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBOMCTB»
Brraucienus no ypaBHeHHSIM

21 XUMHYECKHUX PEaKIUid, €CITU OJUH U3 bubmmorexa LOK

https://m.edsoo.ru/00ade488

peareHToB JaH B U30bITKE

99 OO6m1ast xapaKTepuCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOAU(DUKAIIH CEPBI.

23 Haxoxnenue cepbl U €€ COeJMHEHU bu6nunorexa [IOK
B MpUpOJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoaopo, CTpoeHue, bubnuorexa [JOK
¢usnyeckrue 1 XuMHUYEeCKne CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KHCIIOTA,

25 ¢bu3nUecKkre 1 XUMHYECKUE CBOMCTBA, bubmorexa [IOK

https://m.edsoo.ru/00adea28

MPUMCHCHHE
XUMHUYECKUE PeaKlnu, JIeKAIIUE B
OCHOBE IIPOMBILIUIEHHOT0 crioco0a

26 IIOJIyYEHHUsI CEPHOU KUCIIOTBHI. bubnmnoreka [IOK
XUMUYECKOE 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpYXarUIel Cpeapl COCTMHEHUSIMU
cepbl

97 Brruucinenue MaccoBoii JOJIM BBIX0/1a bubnuorexa [JOK
MPOJyKTa peaKkIuu https://m.edsoo.ru/00adec8a

28 OO6mr1ast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
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VA-rpynmbl. A30T, paclipoCTpaHEeHHE
B IIpUpoje, GU3NUYECKUE U
XMMHYECKHE CBOMCTBA

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

AMMUak, ero GuU3NIeCcKue u

29 XAMUYECKHE CBOMCTBA, OIYUCHUC U buGmotexa [IOK
> BOY https://m.edso0.ru/00adf004
MIPUMECHECHHE
[Ipaktrueckas pa6ora Ne 3 o reme
30 «ITonydyenne aMMuaka, U3y4eHUE €ro bubmorexa [IOK
. i 2 K5 https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIIOTa, €€ PU3nYECKue u bubnnoreka [IOK
XHMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHrue HUTPATOB U COJIEU
aMMOHHUS B KQ4€CTBE MUHEPAIBbHBIX

32 00peHuii. XuMHYECKOE bubmorera [IOK
yAODP ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIEH CPEIb
COCIUHEHHMSIMU a30Ta
docdhop. Oxcua pocdopa (V) u

33 q)ocg)o pHaH KI/ICJI((i))Ta (b(I)IESI/IE-IezKI/IC u bubmxoreia LTOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOHCTBA, TOTyICHHE
HcnonwszoBanue pocdaros B

34 KauyeCcTBe MHHEPATbHBIX YI00pEeHUH. bubnmnoreka [JOK
3arpsi3HEHUE IPUPOJTHOUN Cpeibl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepon, pacupocTpaHeHIE B

35 npu 1(D)Ile (Il))nmlt)leczle A XUMHYECKHE bubmorexa LOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupl yriaepoja, ux (Gu3nvecKue u bubnmnoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJOTHYECKHE MPOOIEMBI,
CBsi3aHHBIE ¢ okcuaoM yriepoza (1V)

37 VYronbHast KUCIOTA U €€ CONu bubamorexa LIOK
https://m.edsoo.ru/00ae006c
[Ipaktueckas pa6ota Ne 4 o Teme

38 "[lonydeHue yriieKucioro rasa. bubnmnoreka [JOK
KauecTBenHnas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHayanbHBIE MOHATHSA 00
39 OpPraHMYECKHX BEUIECTBAX KaK O bubamorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiiepoaa
40 KpeMmuuii u ero coennnenus bubmmorexa LIOK
https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 3a71a4 110 TEME bubnmnoreka [JOK
«BaxxHenmme HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KontponbHas padota Ne3 o teme

42 «BaxkHele HeMeTalIBl U UX bubnmorexa [OK

https://m.edsoo.ru/00ae0el8
COCTMHECHHS
OO01as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 MeTauindeckas CBsI3b U bubnunotexa IIOK
MeTa/TMYeCKas KpUCcTaindecKas https://m.edsoo.ru/00ae103e
peméTka. duznyeckrue cBOMCTBa
METaJIJIOB
XHUMUYECKUE CBOMCTBA METAJLIIOB.

44 DIEeKTPOXUMUYECKUN P bubmmorexa [IOK

HaIpsKEHUH METaJljIoB

https://m.edso0.ru/00ae1156
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OO61me crocoObl MOTyUYCHUS
metaioB. CiuiaBrl. Beraucienus no

45 ABHEHUAM XUMHUYECKUX PEAKIIUNA bubnnorexa [OK
yp peaKILiH, https://m.edso0.ru/00ae1156
€CJIW OJIUH U3 PEareHTOB COJIEPIKHUT
MPUMECH
46 IToHsaTHE 0 KOPPO3UU METAILIIOB bubmmorexa LOK
PP https://m.edso0.ru/00ael1278
bu6nmunorexa [IOK
47
[Hesormbie MeTan b https://m.edsoo.ru/00ael4b2
48 OKcCuIbl U TUIPOKCUIBI HATPUSI U bubnnoreka [IOK
KaJInus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENbHBIE METAIIIBI — bu6mmorexa [{OK
KaJIBIUHI 1 MarHuf https://m.edsoo.ru/00ael5e8
50 Baxueiiiue coequHeHU KajablUs Bubmaorexa ITOK
A a https://m.edsoo.ru/00ael15e8
51 O0001IeHEe U CUCTEMATHU3AIHSA
3HAHUH
59 JK&cTKkoCTh BOABI B CIIOCOOEI €& bubnnoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padorta Ne 6 mo Teme
53 "YKEcTKOoCTh BOIBI U METOJIBI €€ bubmorexa HOK
" A A https://m.edso0.ru/00aelae8
yCTpaHEHUs
bu6nunorexa [IOK
54 A %
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIEe CBOICTBA OKCHJIA U bubnmnoreka LIOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keseso bubnuoreka [JOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKcubl, THAPOKCHUIBI U COJTH JKese3a

bubnuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHre u cucTeMaTu3amnus
3HaHUU
[IpakTuueckas paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a/]a4 110 TEME bubnuoreka [JOK
«Baxxnelme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brraucnenus no ypaBHeHHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB JaH B U30bITKE WIN bubnmnorexa [IOK
COJIEP’KUT IpUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJIa IPOIYKTa
peaxuu
61 O00011IeHIE U CHCTEMATH3ALIUS
3HaHUU
KontponbHas padota Ne4 o teme
62 «Baxxneime MeTaibl U UX
COCTMHEHHS
63 BeniectBa u maTepuansl B bubnuorexa [JOK
IMOBCEIHEBHON KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE bubnmnoreka [IOK
OKPY>KaroIIei cpebl https://m.edsoo.ru/00ae4270
65 Ponpb xumuu B pereHun bubnmnoreka [JOK
9KOJIOTHYECKHX MPOOIeM https://m.edsoo.ru/00ae4270
66 [IpomesxyTouyHas aTTecTanus bubmmorexa [IOK
https://m.eds00.ru/00ae0dOa
67 PesepBHelit ypok. O6001IeHNE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTEMAaTH3aU 3HAaHUN

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

68 Pesepubiil ypok. O6001meHue

cUCTEMAaTH3aU 3HAHUN

Bbubmunotexa IJOK
https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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