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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OO0, a Tarxxe Ha 0OCHOBE (peaepanbHO padoyueii mporpaMMbl BOCIIUTAHUS
U ¢ Y4€TOM KOHIICTIMM NPENoJaBaHusl ydeOHOTO mnpeamMeTa «XuMHUs» B
oOpazoBarenbHbIX opranu3ainusax Poccuiickoii denepariuu.

[Iporpamma mo XuMHuM AA€T TPEACTABJICHHE O IENIX, OOUIEH cTpareruu
OoOyuYeHUsl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEpIKaHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MPOrpaMMbl MO XHMHH, ONPEICISIET KOJIWYECTBEHHBIE W
KaYeCTBEHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh  M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  00yYaromuxcsi, ONpeAeaseT BO3MOXKHOCTH MpeaMeTa s
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTesbHOM
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAKKEe TPeOOBaHWMA K
pe3yabpTaTaM 0Oy4YeHUsI XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATENILHON ACITENbHOCTH OO0YyYarolmerocss Mo OCBOEHUIO
y4eOHOI0 COACPKaAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM Il (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MPeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
poib UrparoT (HPOpPMHUPYEMBIE XMMHEWH MPEACTABICHUS O B3aMMONPEBPALICHHIX
SHEPruM W 00 HBOJIIOLMKA BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npo0JeM YCTOMYMBOIO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBON, SHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aliy  BO3MOXKHOCTEH  JUIs  caMOpa3BUTUSL U
(OpMHUPOBaHUS KYJILTYPhI INYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHUS W TBOPYECKUX CIOCOOHOCTEH
0o0yvaromumxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOM  AEATENBHOCTH,
DKCIECPUMEHTAJBHBIX W MCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATBHON ACITETBbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBIISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



COCOOCTBYET (POPMUPOBAHUIO IHEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBjcHHUs B OOYYEHUMM XMMHUU OOECHEUYMBAKOTCS CIECHHA(PHKON
COJEP)KAaHUSl  y4eOHOrOo  MPEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTUYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mIEro o0pa3oBaHUsl OPUCHTHPOBAH Ha
OCBOEHME OOYYAIOIIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSTHA XUMHWHU, OCHOB
HEOPraHWYEeCKOM XHMHUH W  HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHATHI
OPraHAYECKON XNUMUHU.

CTpykTypa coaepKaHHsl MPOTrPaMMBI IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECPXKaHUE CKIIAJbIBACTCA U3 CUCTEMBI
MTOHATUN O XUMHUYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOMN
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl [0 MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEIACTABICHUIN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIAPHOI'O YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— I lepuomnueckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOTO 3aKOHA XUMUH,

— YUYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHSL K IPYTOMY, BBITOJIHSAS (PYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOKCTB,
CTPOCHUSA U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U MTOTYUYEHHUS N3YYaeMBbIX
BEILIECTB.

OcBOCHHME TMPOrpaMMBl O XHMHM  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABIIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOM IPUPOABI, LEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
[IO3HaHWs B Hayke. M3yueHune XMMHUHU MPOUCXOIUT C NPHUBICYCHUEM 3HAHUN W3
paHee M3YyUEHHBIX YUYEOHBIX MpeaMeToB: « Okpykaromuidi mupy», «buomorus. 5-7
KJtaccel» U «PU3HKa. 7 Kiaacey.

[Ipy W3ydYeHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTH YEIOBEKA M KAK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4e€OHOr0 MPEAMETA COCTOUT B (POPMUPOBAHUM CHUCTEMBI XUMUYECCKUX 3HAHUA —
BOXHENIIMX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECCKUX MOJIOKEHUM, TOCTYITHBIX
0000UIEHHI MHPOBO33PEHUECKOIO XapaKTepa, SA3bIKa HAyKW, B MPHOOIICHUM K



Hay4HbIM MeTofaMm MO3HAHUA MPU U3YYEHUWN BELLECTB U XMMUYECKUX peakuuni, B
(hopMMpoOBaHNN N Pa3BUTUM NO3HABATE/IbHbIX YMEHUIA N UX MPUMEHEHUN B Y4eOHO -
nMo3HaBaTe/bHOW M y4ebHO-MCCef0BaTe/IbCKOW AeATe/IbHOCTU, OCBOEHUWN MpaBus
6e3onacHOro obpatleHms ¢ BelecTBamm B MOBCEAHEBHOMN XNU3HMN.

Mpn N3yyeHUN XMMUU Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHMa BaxKHOe
3HayeHue Npuobpenu Takme Lenmn, Kak:

- (hopmupoBaHMe WHTENNEKTya/lbHO pPa3BUTOM JIMYHOCTU, TOTOBOM K
caMo06pa3oBaHNIO, COTPYAHWYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO pPeLleHuH,
CNOCOGHOWN afanTUPOBaTLCA K ObICTPO MEHSAIOLLMMCS YCIOBUAM XUNU3HU;

- HanpaBNeHHOCTb  06y4YeHMA Ha cucTemaTMyeckoe npuoblieHue
00yyvalLWmnXcs K CaMOCTOATE/IbHOW MO3HaBaTe/IbHOW [eATeNbHOCTU, Hay4HbIM
MeToZaM MO3HaHWUs, (HOPMUPYHOLWMM MOTUBALMIO WU pasBUTUE CMNOCOOHOCTEN K
XUMUU;

- obecneyeHmne ycnoBui, cnocobCTBYOWMX MPUOOPETEHUID 06YYUaOLLMMUCS
onbiTa pa3HOO6pPa3HON AeATENIbHOCTU, MO3HAHWA M CamMOMO3HaHWUA, KIHYeBbIX
HaBbIKOB (K/HOYEBbIX KOMMETEHUWNI), UMEKLWMNX YHUBEPCANbHOE 3HavyeHue AN
pa3IMyHbIX BULOB AeSATENbHOCTMU;

- (hopmupoBaHne ob6WeA (YHKLMOHAIbHON W eCTeCTBEHHO-Hay4YHOM
rpaMoOTHOCTW, B TOM 4uUC/lle YMEHUA OOBACHATL W OUeHMBaTb ABEHUSA
OKpY>XaloLWero mupa, MUCMNonb3ys 3HaHUA WU ONbIT, NOJIYYEHHbIe MPU WU3YYEHUU
XUMUW, NPUMEHATL UX NPU peLleHnn NpobaemM B NOBCELHEBHOM XWU3HU 1 TPYA0BOA
[eATeNbHOCTY;

- (bopmupoBaHMe 'y o06yyvalOLWMXCA TYMaHUCTUYECKUX  OTHOLLEHWNA,
MOHUMAHNSA LEHHOCTU XMUMWYECKUX 3HAHWA A8 BblpabOTKM  3KOMOTMYECKM
LieniecoobpasHoOro noBefeHUs B ObITY U TPYyAOBOW [eATENbHOCTU B Lenax
COXpaHeHUs CBOEro 340P0BbA N OKPYXKatoLLen NpUpoLHON cpeabl;

- pa3BuTMe MOTUBaUMW K OOYYEHWUHD, CMOCOBHOCTEN K CAaMOKOHTPONK U
CaMOBOCMUTAHUIO HAa OCHOBE YCBOEHUS  06LLeYeNIOBEYECKMX  LEHHOCTEMN,
rOTOBHOCTW K OCO3HAHHOMY Bbl6OpPY NpoOguAA M HanpaB/ieHHOCTW AanbHENLLEero
006yuyeHus.

O6LLee Yncno YacoB, OTBEAEHHbLIX A1 U3YUYEHUA XUMUN Ha YPOBHE OCHOBHOIO
obuiero obpasoBaHuMsa, cocTaBnsetr 136 4yacoB: B 8 knacce - 68 vyacoB (2 yaca B
Hefento), B 9 knacce - 68 yacoB (2 yaca B Heaento).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BenlecTB. [IoHsATHE O MeTOAaX MO3HAHHMS B XMMHUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
37eMEHTOB. [IpOCTBIE M CTIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunueckas popmyiia. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
NOCTOSTHCTBA COCTaBa BemmiecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBast 10Jisi XUMHYECKOTO 3JIEMEHTA B COCIMHCHHH.

KonnyectBo Bewecrsa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BemiecTBa. Pacuérbl mo Qopmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHUYECKHAX PEAKIMIA (COCTMHEHMS, PA3TIOKEHUS, 3aAMELICHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuiiaMi padoThl B 1a00paTopun u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM O0OOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(u3nYeCKuX CBOMCTB 00pa3lOB HEOPraHMYECKMX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALMS BOJbI) U XUMHYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AaMMOCHCTBAE MEJAa C KMCIOTOMN) SABNEHUM, HAOMOaeHNE U
OMMCAHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX pPeakumii (Pa3sioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJOPUAOM Oapwsi, PA3IOKCHUE TMIPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBIE Kkene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB PA3JC/ICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WTIOCTPUPYIOMIETO 3aKOH COXPAHEHWST MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEP>KHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKUX BELIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. KuCIoOpom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [Ipumenenue kucnopoaa. CrocoOsl
NOJyYEHUsT KUCIOpoJa B JIadopaTopud M MPOMBINUIEHHOCTH. Kpyrosopor
KHACI0poa B mpupoe. O30H — aJIOTPOINHAs MOAU(PUKALKS KUCITOPOAA.



TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUICHHAE TAPHUKOBOTO 3 (PeKTa, pa3pyLICHAE O30HOBOTO CJIOSI.

Boxopoa — 35eMEHT 1 poCToe BEMECTBO. HaxokaeHne BOA0OpoIa B MPUPOE,
(pU3NYECKUE U XUMUYECKHAE CBOHCTBA, IPUMEHEHUE, CIOCOOBI NOMyUYeHus. KHCIO0ThI
U COJIN.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHECHUSIM.

dusnyeckue CBoOMcTBA BOABL. Boma kak pactBoputelib.  PacTBOpHIL
HachilieHHble ¥ HEHACHIICHHBIE PAcTBOPBL. PacTBOPHMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE U B XKU3HM 4YETIOBEKA. KpyroBopoT BOABI B NMPUPOJE.
3arps3HeHUE NPUPOAHBIX BOA. OXpaHa MU OUACTKA TPUPOIHBIX BO/I.

Knaccudukanus Heopranwdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XUMHYECKUE
cBOiCcTBA OKCUIOB. [lonyueHne OKCuaoB.

OcHoBannda. Krnaccuukauus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa ocHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHkmatypa KucioT. OU3nYecKue u
XUMHUYECKUE CBOWCTBA KHUCHIOT. Pan aktuBHocTM MetamioB H. H. bekerosa.
ITonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3nUECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITony4denue CoJien.

['eHeTHUECKas CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUA.

Xumuueckuii JKkCnepumenm:

KAUECTBEHHOE ONPEACIICHUE COACP)KAHUS KMCIIOPOJA B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aMMOJCHCTBHSI BEIIECTB C KHUCIOPOJAOM W YCJIOBHS BO3HHKHOBCHHS U
NPEeKpalIeHNs TOPEHUs (IT0Kapa), 03HAKOMIJICHHE ¢ 00pa3LliaMK OKCHIOB U OTICAHUE
X CBOICTB, MOJIyYCHUE, COOMpPAHWE, PACIO3HABAHWE M H3YUYEHHE CBOMCTB
BOJOpO/A (TOPEHKE), B3aUMOJIEHCTBIE BOoIOpoa ¢ okcuaoM meau (11) (Bo3MoxkHO
UCIOJIb30BAHUE BUICOMATEPUAJIOB), HAOIIOACHHE 00PA3I0OB BEIICCTB KOJMYECTBOM
1 Monb, wmccnenoBaHUE OCOOEHHOCTEM pPAacTBOPEHMSI BEHIECTB C PaA3IMUHOM
PacTBOPUMOCTBIO, MTPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOW HOJIEH
PACTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBHE BOABI C METAUIAMH (HATPUEM U
KaJbUueM) (BO3MOXKHO — KCIONBb30BAHUE BUACOMATEPHATIOB), HCCIEIOBAHUE
00pa310B HEOPraHMYECKHX BEIICCTB PA3JIMYHBIX KJIACCOB, HAOMOACHUE U3MEHEHUS
OKPACKM MHAMKATOPOB B PACTBOPAaX KUCIOT U IIEN0YEH, N3yUEHHUE B3aUMOICHCTBUS



okcuaa meau (II) ¢ pacTBOpOM CEPHOM KUCIOTHI, KACAOT C META/UIAMM, PEeaKIuit
HEHUTpAIM3alMK, TMOIYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOTO
MeTajiia IPYyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHenme Kaacchl HEOPraHUYECKUX COCTUHEHUID.

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
iemeHToB /I, W. MengeneeBa. CrpoeHune aTomMoB. XUMHYECKAS CBAA3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTIONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yoT aM(POTEPHBIE OKCHIBI
Y TUAPOKCUJIBL.

[Tepuoanyeckuii 3akoH. [ lepruoanyeckast CHCTEMA XUMUYECKUX JIEMEHTOB /1.
H. Menneneepa. KoporkoneproaHas u AnmuHHONEproaHas Gpopmsl [lepuoanyeckoii
cucrteMbl XuMmuyeckux oanemeHtoB JI. M. Menaeneesa. llepuoasl W rpymmsl
OU3HYECKHAN CMBICIT TOPAAKOBOrO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHUe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepuogmueckoin cucremsl . M. Menaeneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro MonoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS paauyca aroOMOB XWUMHUYECKHX JJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB M0 TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnvecKoi CUCTEMBI XUMUYECKUX
DJEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA H
IPKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (TOJispHAsi W HEMOJSPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenb  OkucieHHs.  OKHCIIMTENBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpoueccel OKMCTIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

U3y4eHUEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
THAPOKCHAA IIMHKA € pPAacTBOpPAMHM KHCJIOT M IIEJIOYEH, NMPOBEAEHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(rOpeHue, peakuuy Pa3IoKEeHUS, COSTUHEHUS).

Mescnpeomemnoie ceasu

Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHWM XUMUM B 8 Kiacce
OCYILECTBIISIETCS YEPE3 HCIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK W TOHATHUH, SBISIOIMXCS CUCTEMHBIMM JUIL OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI0 LIUKJIA.



OO1mme eCTeCTBEHHO--HAYYHbIE MMOHATHUS. HAYUYHBIHA (DAKT, TUIIOTE3a, TCOPHUS,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(pUKaus, MEPUOJNYHOCTh, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEND, SIBJICHUE.

du3MKa: Marepus, aToM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU T, U30TOIIbI,
PAMOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUYCCKHIA 3apsil, BELIECTBO, TENIO, OOBEM,
arperaTHoe  COCTOSHUE BEIIECTBA, ra3, (PU3MYECKHE BEIWYMHBI, €IMHULBI
WU3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/bl, COMHIIE.

buonorus: ¢porocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIC TOPOIbI, TOJIC3HBIC
MCKOITAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemecTBo M xXuMu4eckasi peakinus

ITeproanueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX HJIEMEHTOB MEPBBIX TPEX EPHUOAOB, KAJIHS, KAWL U KX COCUHCHUAM
B COOTBETCTBUM C TIOJIOKCHMEM DJJIEMEHTOB B llepuomuueckoil cucreme u
CTPOEHUEM UX AaTOMOB.

CrpoeHue BEUIECTBA. BHUJIBI XUMWYECKOW CBSI3H. THIBI KPUCTAIMYECCKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIETKA U
BUJA XUMHUUYCCKOM CBS3U.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMUMHYECKHAEC
CBOMCTBA BEIIECTB, OTHOCAIUMXCS K PA3NMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Kiaccudukanus XuMHUE€CKUX PEAKIMA MO pa3IMYHBIM MPU3HAKAM (110 YUCITY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMJIOBOMY 3(PQekTy, Mo
WU3MECHEHUIO CTETICHEH OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUUYECKHAE PEAKLMU, TEPMOXUMHYECCKHE
YPAaBHEHUSI.

[TonsTe 0 ckopoctn Xumuyeckoil peakumu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHSITHE 0 TOMOIE€HHBIX M ME€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHITHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAEC HA CKOPOCTh XWMHUYECKOW PEAKIMHA W TOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE — PEAKLMKU,  AJICKTPOHHBIA  OajilaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOW ~ PEAKLUU. CocraBneHue  ypaBHEHUI
OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.



Teopus SNEKTPOIMTAYECKON JUCCOLMALMU. DIEKTPOJIMTHI U HEAJIEKTPOIUTHI.
Karnonel, aHMoOHbl. MexaHW3M JHUCCOLMALIMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peaknun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIUA HOHHOTO 0OMEHA,
NOJTHBIE M COKpAIIEHHBIE WOHHBIE YpaBHEHMs peakuui. CBOHCTBa KHCIIOT,
OCHOBAHUi U COJNEN B CBETE MPEACTABJICHUH 00 3JEKTPOIMTHYECKOM TUCCOLUALINN.
KayecTBeHHBIE peakiiy Ha HOHBI. [IoOHATHE O TUAPOIN3E COTEN.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHUE C MOJCISMM KPHCTALIMYECKUX PEIMIETOK HEOPraHWYeCKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura WM anmasa), CI0KHBIX BEIICCTB
(XJ0pHuaa HATPUS ), UCCIICAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH pEaKkuu OT
BO3JCHCTBUS  Pa3NMuYHBIX  (PAKTOPOB, MCCICAOBAHHUE  BJIEKTPOMPOBOJHOCTH
PACTBOPOB BEILIECTB, MPOLIECCA TUCCOLMALNN KUCIIOT, IIET0YEH U COJICH (BO3MOXKHO
UCIOJb30BAHUE BUACO MATEPHUATIOB), MPOBEICHUE OMbITOB, WILTHOCTPUPYIOLIMX
OPU3HAKKM TMPOTEKAHUS PEakUMii HMOHHOTO oOMeHa (00pa3oBaHUE OCAJKa,
BbIJICTICHUE Ta3a, O00pa30oBaHWE BOJBI), OMBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTENIBHO-BOCCTAHOBUTENIBHBIX PEaKUMiA (TOPEHUE, PEAKUUU PaA3TIOKEHUS,
COCIMHEHMSI), PACO3HABAHME  HEOPraHMYECKHX  BEHIECTB C  MOMOIIBIO
KAUECTBEHHBIX PEAKUMI HA HOHBI, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTta/uibl 0 X cOeAUHEHUSI

OO6mias xapakTepucTuka rajoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUICCTB — FAJIOTCHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIOPA (B3aUMOACHCTBUE
C METaUIaMM, HEMETaUIaMu, Iienodamu). XnopoBoaopoA. ConsiHas KHCIOTa,
XMUMHUYECKUE CBOMCTBA, TONYyYeHUE, NOpuUMeHeHue. JlelictBue xjopa WU
XJIOPOBOJAOPOA HA OPraHU3M YeNloBeKa. BakHeH e XJIOPAIbI M MX HAXOXKICHHUE B
OPUPOJIE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA W CEPbI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMHYECKHAE CBOMCTBA. OKCHIBI CEPbl KAaK MPEACTABUTENNA KHCIOTHBIX OKCHIOB.
CepHas KHCTOTa, PU3NUYECKUE U XUMUYECKUE CBOMCTBA (00IIME KAK MPEACTABATENS
KJlacca KHCIOT M cnenuduyeckue). XUMHAUYECKUE PEAKLIUM, JIEKAIMUE B OCHOBE
OPOMBILIEHHOTO CIOCo0a MOJMyYEHUsI CEPHOM KUCHOTHL [IpumeHeHue cepHoi
KACTOTbI. COJM CEpHOM KHUCIIOTHI, KAYeCTBEHHAs pEakuus Ha CyJab(par-uoH.
Haxoxnenne cepel W €€ COCOMHEHMI B MPUPOAC. XHUMHUYECKOE 3arps3HEHHE
OKPY>KarIIEH Cpeapl COCAMHEHHMSIMH CEPBl (KUCIOTHBIE MOKIW, 3arpsi3HEHUE
BO3]/lyXa U BOJOEMOB), CITOCOOBI €r0 MPEIOTBPALICHHUSI.



OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCICHMS. A30T, paclpOCTPaHEHUE B MPUPO/IE,
duznueckue U XuMrIeckue cBoicTBa. KpyropopoT a3ora B mpupojae. AMMHAK, €ro
$u3nUecKrue U XUMUYECKUE CBOMCTBRA, MOJTyYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKUe U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakiius Ha
WOHbI aMMOHMS. A30THas KHUCIOTa, €€ MOoJydyeHHue, (PU3MUECKUE U XUMUUYECKHE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonbs3oBaHKME HUTPATOB M COJICH aMMOHMSI B KQUECTBE MUHEPATIBHBIX YI00OPEHUIA.
XUMHUUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COSMHEHUAMM a30Ta (KUCIOTHBIC
JOXKAM, 3arps3HCHHE BO3Ayxa, NOYBBI W BOAOEMOB). Docdop, amIOTPONHBIE
moauukanmu gocdopa, usndyeckre u xumuueckue cBorctea. Okena docdopa
(V) u ¢ocdopHas kucinora, (U3NUYECKUE U XUMUYECCKUE CBOWCTBA, MOJYUYCHHE.
Hcnonb3oBanue (pochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHUH.

OOwmast xapakTepucThka 3MeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHUS. YTJIEPO/I, AJTIOTPOMHbBIE MOAU(PUKALINY,
pacmpocTpaHeHUEe B MpUpoje, GPU3NUECCKUE U XUMHUUYECKUE CBOMCTBA. AncopOuus.
Kpyrosopor yrnepona B mnpupoae. OKCUAbl yriepoaa, HX (punyeckue u
XUMUYECKHE CBOMCTBA, [JCHCTBME HA OJKUBBICE OPraHu3Mbl, TMOJYYCHUE U
MPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM yriepona (IV),
TUNOTE3a TIIO0ATBHOrO MOTEIUICHUST KJIMMATa, MapHUKOBBIA 3(P@ekT. YrombHas
KUCIOTa M €€ CONMM, MX (PU3MUECKHME W XUMHUYECKUE CBOMCTBA, MOJYUYCHHE WU
npumeHenue. KauecTBeHHass peakius Ha KapOoOHAT-uoHbl. Mcmosib3oBaHMe
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEJTLCKOM X031 CTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriiepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ITaHOJI, TJIMLIEPUH, YKCYCHAs KMCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOJAOB (Yrojib, MNPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBl WX mnepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHstue 0 OMOMOTUUECKH BaKHBIX BEIICCTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENIOBEKA. MarepuanibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckue u XUMUYECKHE CBOWCTBA, MOJYUYEHUE U
npumeHenue. CoeMHEeHusl KpeMHUs B ipupoje. O0ume npeacTaBaeHus 00 OKCUae
kpemuus (IV) u kpemHueBo# kuciote. CHIIMKATBI, UX UCIOJIB30BAHUE B OBITY, B
OPOMBIIIJICHHOCTH. BajkHeHIne CTPOUTEIbHBIE MaTEpUaibl. KepaMHKa, CTEKIIO,
LHEMEHT, O€TOH, 3kene300eToH. [lpoOnembl  0€30MacHOr0  MCHOJb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAIOB B OBCEHEBHOM JKU3HU.

Xumuueckuii IKCREPpUMeHm:

U3y4YEHUE 0OPA3OB HEOPraHUYECKUX BEMICCTB, CBOWCTB COJISHOW KUCJIOTHI,
MPOBEICHUE KAUECTBEHHBIX PEAKLUi HAa XJIOPUA-UOHBI U HAOIOEHUE MPU3HAKOB



WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHYECKHE CBOWCTBa
TATOTEHOB M WX COEJAMHCHWH (BO3MOXKHO MCIIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHUE ¢ 0Opa3aMu XJIOpuI0B (raJIOr€HUIOB ), 03HAKOMJICHHE C 00pa3liaMu
ceppl M €€ COCAMHCHUAMU (BO3MOXKHO WCIIOJIb30BAHHAE BHACOMATEPUATIOB),
HaOMOIcHUE Tpoecca OOy IIMBaHUs caxapa Moj ACHCTBUEM KOHLIEHTPUPOBAHHOMN
CEPHO KMCIIOTHI, U3YUYEHUE XUMUYECKIX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
NPOBEACHUE KAYECTBEHHON PEaKlMK Ha Cyab(aT-uoH U HAOMIOAEHUE TPU3HAKA €€
NPOTEKAHUS, O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBaMM a3oTa, (pocopa M X
COCIMHEHM (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPHAAIIOBR), 00pa3llaMH a30THBIX
u (ochopHbIX YAO0OpEHUM, MOJyUCHHE, COOMPAHKUE, PACIIO3HABAHUE U WU3YUYEHUE
CBOMCTB aMMMaKa, NMPOBEACHHE KAYECTBEHHBIX PEAKUMHA HA HMOH aMMOHUS H
docar-nOH W M3YyUYECHUE TMPHU3HAKOB WX NPOTEKAHUS, B3AUMOACHCTBHE
KOHUEHTPUPOBAHHON a30THOH KHCIOTBHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHATIOB), HM3YUYCHHE MOJCICH KPUCTAIUIMYECKUX PEIIETOK amMasa,
rpadura, (yiepeHa, O3HAKOMJIEHHE C MPOILECCOM aJCOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YITEM M YCTPOWCTBOM MPOTUBOTA3a, IOJYYEHUE,
coOupaHue, pacno3HABAHUE M M3YyUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MPOBEACHUE
KQUECTBEHHBIX PEaKUMii Ha KapOOHAT M CUJIMKAT-UOHbI U U3yYEHUE MPU3HAKOB MX
MIPOTEKAHUs, O3HAKOMJICHME C TPOAYKLMEH CHIMKATHOW NPOMBILLIEHHOCTH,
PELICHUE SKCIEPUMEHTAIBHBIX 337a4 MO Teme «BaHehmue HeMETamibl U HUX
COCIMHEHHUSIY.

MeTta/uibl M HX COCAUHEHHS

OO0wast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoavyeckoil cucTeMe XUMHYECKHX odnemeHtoB 1. WM.
MeHnpeneeBa U CTpoeHUs aToMOB. CTpOCHHE METAUIOB. Meranmuyeckas CBs3b U
METAJUIAYECKAs  KPUCTAUIMYECKAss  PEIIETKA.  ONEKTPOXMMHUYECKAA  Psil
HANPsHKEHUN MeTa/uioB. OU3MYECKUE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
CocoOBI 3aIUTHI KX OT KOPpo3uu. CIiaBel (CTalb, YyTYH, JHOPATIOMUAHAN, OpOH3a)
Y UX TPUMEHEHHUE B OBITY U IPOMBILIIEHHOCTH.

[Ilenoynble METAMIBL. MOJIOKEHUE B [IEPUOIMYECKON CHUCTEME XUMHUUYECKHUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHUE B IPUPOJE.
OuU3nvecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus W Kanus). OKCHIbL U
TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE IWIENOYHBIX METAUIOB M MX
COCIMHECHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLUMH. IIOJIOKCHUE B
Ileproanyeckoii cucremMe XuMudeckux diaeMeHToB J1. M. Menaeneesa, CTpoeHuE X
aTOMOB, HAXOXKACHUE B IPUPOAE. DU3MUECKUE U XUMUYECKUE CBOMCTBA MarHus U



KaabUus. Baxxneime coeqMHeHnst Kanbus (OKCUI, THAPOKCH, COn). JKECTKOCTD
BOJIBI M CIIOCOOBI €€ YCTPAHEHHMSI.

AOMHUHMIA: TIOJIO)KEHUE B [IeprOaNYECKOi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menaeneesa, CTPOCHUE aTroMa, HaXOXKIEHHE B mpupoae. Pusndeckue u
XUMHUYECKHAE CBOMCTBA amtOMUHUA. AM(DOTEPHBIE CBOMCTBA OKCUIA U TUAPOKCUAA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKaeHuWe B mpupone. Pu3nveckue u
XUMUYECKUE CBOMCTBRA kKene3a. OKCHIIbI, TMIPOKCUABI M coju skene3a (11) u sxenesa
(III), mx coctas, CBOMCTBA U MOJYYCHHE.

Xumuueckuii JKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HYECKUMHU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUJA
KaJbUUs M HATpus C BOJOH (BO3MOKHO HCIOJIB30BAHUE BUACOMATEPHUATIOB),
WCCIIEA0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3BMOYKHO  WCIOJIb30BAHWE  BHUJECOMATEPHATIOB), MPHU3HAKOB  NPOTCKAHUS
KQUECTBEHHBIX PEAKIMI HA MOHBI. MArHUsl, KATbLMS, A TFOMUHUS, LMHKA, skene3a (1)
u keneza (II), mequ (II), HaOnroaeHWE M OMUCAHUE TPOLIECCOB OKpaIIMBaHUS
IUIAMCHA WOHAMH HATpHsl, Kausd W KaiblMs (BO3MOXHO HCHOJB30BAHUE
BUJICOMATEPHAIIOB ), HCCIEAOBAHNE aM(POTEPHBIX CBOWCTB TMAPOKCHIA ATFOMUHUS 1
ITMAPOKCUA [IMHKA, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BakHeume
METAJUIBI U UX COCAMHEHUS.

XUMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa 1 marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoins npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpenbl (MpeaesibHas AO0MyCTAMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Posib Xx¥uMuK B peIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumMenm:

U3y4eHUe 00pa3lloB MATEpUajOB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUATIBI).

Medxcnpeomemnmbole ceasu

Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHUM XUMUM B 9 Kjacce
OCYILECTBIISETCS YEPE3 MCHOJAB30BAHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUH, TAK W TOHATHUH, SBISIOIMXCS CUCTEMHBIMM JUIL OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1me ecTeCTBEHHO-HAYUHbBIC TIOHATHS. HAy4yHBIA (PaKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJCb, SBJICHHWE, MapHUKOBBIN
3P PeKT, TEXHONOTUS, MAaTEPUAITBI.

duzmka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOTIHI,
PaIMOaKTUBHOCTD, MOJIEKYIIa, DNEKTPUUECKUN  3apsij, MPOBOIHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTRA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKast
peIIETKa, CIJIaBbl, (PU3NUCCKUE BEIUYUHBI, CIUHHUIBI U3MEPEHMS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATIbHBIC
ynoOpeHus, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIBHBIC BEIICCTRA.

['eorpadms: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
MCKOTIAEMBbI€, TOTUJIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWSI MPOrpPaMMBl  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl JOCTUTAKOTCS B XOA€¢ OOyYEHWsT XMMHUW B €IWHCTBE y4eOHON W
BOCIIMUTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMHA LIEHHOCTSAMU, IPUHATBEIMH B
oOliecTBe MpaBWIaMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIIM3ALMHA 00y YArOIIMXCSI.

JIMYHOCTHBIE ~ pPE3yJNbTAThl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX II€HHOCTHBIX OpHEHTAUMNA U
pacuIMpeHue ONbITa AEATENIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIEHHOCTHOI0 OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHUS 3HAYEHUS XUMHUYECKONM HAyKU B >KU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U O0IIECTBA;

2) rpa}kIaHCKOro BOCIMTAHUSL:

MPEACTABIEHAS O COLMAIBHBIX HOpPMax W MpaBUiIaX MEXINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-HCCIENOBATENBCKOM, TBOPUYECKOM W APYyrux  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA Y4E€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAH U0
¥ B3aMMOITOMOIIM B MPOLIECCE 3TOM YUEOHOH NEATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IOBEACHUE M MOCTYNKHA CBOMX TOBAPHUILEH C IMO3ULMUA HPABCTBEHHBIX H
[IPABOBBIX HOPM € YYETOM OCO3HAHHUS TOCIIEACTBUI ITOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEICTABIIEHUS O BEIIECTBE M XMMHMYECKON pPEaKLUH,
COOTBETCTBYIOIINE COBPEMEHHOMY VPOBHIO Pa3BUTHUS HAYKH W COCTaBIISAIOLIME
OCHOBY UII IOHMMAHWs CYIHHOCTA HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA NPUPOIbI, B3aUMOCBA3AX 4YEIOBEKA C
MPAPOIHON CPENOii, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYyJIBTYpBl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENIBHONH paboThl €  y4e€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIECAOBATEIBCKOM
JESATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOyYCHHUsS B
JIATbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS AJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOTFIOICHUST MpaBwil  OC30MACHOCTH NP OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3iiuHOro poja,
YBOKCHHE K TPYly U PE3yabTaraM TPYAOBOH NEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
OPUMEHECHUS  MPEAMETHBIX 3HAHWMH 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHO| TPO(ECCHOHATIBHOM ACATENBHOCTH U PA3BUTHs HEOOXOMMBIX YMECHHUIA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENIECO00PA3HOE OTHOIIEHUE K MPUPOJE KaK HCTOUHUKY SKU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, MMOHUMAHWE I[IEHHOCTH 3J0POBOrO W
Oe3omacHOro o0pas3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBHIT O€30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, a TAKXKE B CUTyalHsX,
YIPOKAKOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU M3YUYCHUU XUMUH, IS
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH MPUPOIHON CPENO, I MOBBIICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHS MOCPEACTBOM METOJOB XUMHH,
AKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeaMETHBIX PE3YJAbTATOB BBIACISAIOT 3HAYMMBIEC JUIS
(opMUPOBaHUS MUPOBO33PEHUS OOIICHAYYHbIE MOHITHS (3aKOH, TCOPHS, TPAHLIMIL,
TUIOTE3a, (aKT, CHUCTEMA, TMPOLECC, OSKCIEPUMEHT W APYroe.), KOTOPbIE
UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpa, U YHUBEPCAJIbHbIC yUeOHbIC ACHCTBHS (TTO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Jjoru4eckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHHS OTJENIbHBIX (DAKTOB W SIBJICHUI, BEIOMPATh OCHOBAHUS U
KPUTEPUN [JIsl KJIACCU(PUMKALMKA XUMUYECKUX BEUICCTB M XUMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYEcKas (opMysia M YPaBHCHUE
XUMHYECKON PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUETOM
ATUX MOJEIJIBHBIX MPEACTABICHUH BBISBIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BEHIECTB U XUMUYECKUX PCaKLUN,
BBISBJIAITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBICE CBSI3W W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, & TAKXKE B KAYECTBE OCHOBBI U1 (POPMHUPOBAHMS TMIIOTE3BI IO TPOBEPKE
NPABHJIBHOCTH BBICKA3BIBAEMBIX CYKICHMIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HaONIOAaTh 3a XOJOM Mpolecca,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJUpOBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICTOBAHMS, COCTABIIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMCHHE BbIOWpaTh, AHAIM3MPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHMS, MOJYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs JUTEparypa XHUMHUYECKOTO COJACP)KAHMS, CIPABOYHBIC
nocodust, pecypcbl VHTEpHETa), KPUTHYECKHM OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE U OTOOPE
WH(pOPMALlMd W COOTBETCTBYIOLIMX [AHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIIOJIBb30BAHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpPATh ONTUMATBHYIO (POPMY MpEACTABICHUS UHPOPMALMKA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPYIKAIOLICH ITPUPOSHOMN
Cpeasl.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHSI 33/1aBaTh BOMPOCHI (B XOA€ AUAJIOra U (WA ) IMCKYCCUH) TIO CYIIECTBY
oOcykmaeMoi  TeMbl, (POPMYJIMPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHHMS TTPETO’KEHHOM 3a/1a4M;

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOMN
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, [JeJlaTh MPE3CHTALNIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOrO OIBITA,
n1abopaTopHOil paboTHI O UCCIIENOBAHUIO CBOICTB BELIECTB, Y4EOHOTO MTPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  NEATEIBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbDY, KOOPAMHALUS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACTATh LEIH JEATEIIbHOCTH, IUIAHWPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOK)
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CNOCOOBI PEIIEHUS YYCOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHWl € YYETOM
NOJTyYEHUs] HOBBIX 3HAHWNA 00 M3ydacMbIX OOBEKTax — BEHICCTBAX M PEAKLUSX,
OLICHMBATHh COOTBETCTBUE IMMOJYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
WCIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUIO 00s3aTE€IBbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOLMIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BB
JAECATEIbHOCTA MO  TMOJMYYEHWK) HOBOTO  3HAHMS, €r0  WHTEPHPETALNH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoniy oOyueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX MOHATHH. aroM, MOJIEKYyJa,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca,
MaccoBast A0JIsl XUMHYECKOTO JIEMEHTA B COETUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAaHWE, COJIb, JJIEKTPOOTPULATENBHOCTD, CTEIEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCOVHEHMS, PEAKIUM PA3JOKEHHS, PEAKIUMN 3aMCIICHUS, PEeaKUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEITOBONH 3P(EKT PEaAKIIMH,
PO aTOMa, SJIEKTPOHHBIN CI0H aToMa, aToMHasi OpOUTalb, paJnyC aroma,
XUMHYECKAs CBS3b, MOJISIPHAS W HETIOJISIPHAS KOBAJICHTHAS CBSI3b, MOHHAS
CBsA3b, WOH, KAaTHMOH, AaHWOH, PACTBOP, MAaccoBas [JOJid BELIECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHX MOHATHIA W
NPUMEHSATH 3TH MOHATHS TIPY OMMCAHWM BEIICCTB U UX MPEBPALLEHUIA;

e HCHOJB30BATh XUMHYECKYIO CHMBOJIMKY JJsi COCTaBJICHUs (opmyin
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACNATHh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEAMHCHUSIX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COETMHEHUSIX,

e packpeiBath cMmbicha llepuommyeckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPAPOBATh MOHUMAHUE TEPUOAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHAX 3JIEMEHTOB OT WX MOJoKeHUs B [lepumoamdeckoii cucrteme,
3aKOHOB COXPAHEHUs MACChl BELIECCTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJISIPHOTO YUYECHHSI, 3aKOHA ABOTaIpoO;

e ONWCHIBATH M XapakTepu3oBarh TaObmuuHytro Gopmy Ilepuoanueckoii
CUCTEMBl XMMHWYECKMX OJJIEMCHTOB. pa3iuyarb MOHATHS — «TJIABHAs
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnna)», Maneie u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmmue «llepuonnueckas cuctemMa XUMHYECKHMX diemeHToB J[. WM.
MenpaeneeBa» C YHCITOBBIMHM XapPAKTECPUCTHUKAMHU CTPOCHUS AaTOMOB



XUMHYECKHX JIEMEHTOB (COCTAB U 3apsij AApa, 00IIEE YUCIIO SJIEKTPOHOB U
pacrpeaeneHue ux Mo JIEKTPOHHBIM CIIOSIM ),

KJIAaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEAKUMK (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
PA3JIAYHBIX KJIACCOB, MOJATBEPKIAsl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIINM;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHWS XHUMHWYECKHX TNPEBPALICHUANA B
PA3JIAYHBIX YCIIOBHUSIX;

BBIYKCIISATh OTHOCUTEIBHY O MOJIEKYJISIPHYHO U MOJISIPHYHO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XMMHWYECKOTO 3JIEMEHTa MO (POpMyse COCIUHEHMS,
MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE, TPOBOAUTH PACUYETHI IO YPABHEHHUIO
XAMUYECKON PEAKLINH,

OPUMEHSATH OCHOBHBIEC ONEPALlN MBICTTUTEIBHON ACITETBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHWE, OOOOIICHHE, CHUCTEMATH3AIMIO, KIIACCHU(PUKAIUIO,
BBISIBJICHHE MPUYMHHO--CICACTBEHHBIX CBS3CH — Il M3YUYCHHsI CBOWMCTB
BEUICCTB M XUMWYECCKMX PpEAKUWH, €CTECTBCHHO-HAYYHBIE METOIbI
NO3HaHWs — HAOMIOJEHUE, M3MEPEHHE, MOJICIMPOBAHUE, SKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CJIEI0BATh MPABUJIAM MOJIb30BAHUSI XUMUYECKOH MOCYA0M U JJaOOPaTOPHBIM
o0OpyJOBaHUEM, a TaKXKe mpaBuwiaM oOOpalieHWs C BEMICCTBAMU B
COOTBETCTBUM C WHCTPYKUMSMH IO BBIMOJHEHUIO J1A0OPaTOPHBIX
XUMHYECKHX OMBITOB MO MOJYYEHUIO H COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(BOJOpPOA M KHCIOPOJA), TPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOMN
MAacCOBOM MOJIEN PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U ITPOBOAUTH
XUMHYECKHAE SKCIIEPUMEHTHI MO PACMO3HABAHWIO PACTBOPOB IIETOUYECH U
KHACJIOT C MOMOIIBI0 MHAUKATOPOB (JJAKMYC, PeHONPTAIENH, METUIOPAHK
U IPYTHE).

K xoniy oOyueHus B 9 Kjacce NpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y 00YUYAOIIMXCS YMEHMIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XHMUYECKAs PEaKIMsl, XUMUYECKas CBs3b, TEIUIOBOM 3PPEKT
pEeaKUMH, MOJIb, MOJIAPHBIA  O0BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatuMmble U



HEOOpaTUMbIE PEAKLUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHCITUTENb, BOCCTAHOBUTEITb, OKACIICHUE U BOCCTAHOBIIEHUE, AJIJIOTPOTIHS,
aMm(POTEPHOCTD, XUMHUYECKas CBS3b (KOBaJICHTHAS, WOHHAs,
METAJIIINYECKas ), KpUCTATMYECKas PEIIETKA, KOPPO3Usl METAILIOB, CILJIABHI,
CKOPOCTh XMMHWYECKOH PEaKLMK, TPEACIBHO AONYCTUMAsT KOHLCHTPALUs
ITJIK BemecTna,

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
MPUMEHSITH STH MOHSITHS MPUA OMUCAHUKM BEUIECTB U UX MPEBPALICHUIA;
UCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHHS (HOpMyJl
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTIATh BAJICHTHOCTh M CTECIIEHb OKUCIICHHS XUMUYECKUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA 1O (opMmynaMm, BUJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps] MOHA MO0 XMMHUYECKON (PopMylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. WM. Meunneneesa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ilepuoanueckoil CHCTEMBI XMMHYECKHX 3JEMEHTOB:
pa3nuuaTh MOHATHS «rJaBHas moArpynna (A-rpynmna)» U «moOo4Has
noarpynmna (b-rpynma)», majibie W OOJbIIME TMEPUOABI, COOTHOCHTH
0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOARYECKOM TaOMuIE, C YMCTOBBIMA
XapaKTEPUCTHUKAMKU CTPOEHUS aTOMOB XMMHUYECKHAX 3JIEMEHTOB (COCTaB W
3apsan  gapa, oOOIIee YHCIO DJJIEKTPOHOB M PACMPEACTICHHE WX 1O
AIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M WX COCAMHCHWH B MPEesiax MaJlbIX MEPUOIOB U
IJIABHBIX MOATPYMI € YYETOM CTPOCHHUS UX aTOMOB;

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEakuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHHUIO CTETIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME W CHECHUPUUCCKUE XUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMWYECKUX PEAKLINI,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN U COJIEH, MOJTHBIE M COKPAIIEHHBIE YPABHEHUS PEaKIUil HOHHOTO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TCHETUYECCKOM CBSI3M MEXKTy BEIIECTBAMH Pa3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIX — pPEaKInid
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBMCHMMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XMMHMYECKUX TMPEBPAICHUN B pa3IMUHbIX
YCIOBHUSX;

BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa MO (POpPMyJie COEAUHECHHS,
MacCOBYIO JI0JTIO BEIIECTBA B pACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XAMUYECKON PEAKLINH,

co0JoaTh MpaBUJa MoJIb30BaHKs XMMUYECKOH TOCYI0H 1 1a00paTOPHBIM
o0opyJOBaHMEM, a TakKe TmpaBwia oOpallcHUs C BEHICCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OMBITOB IO MOMYUYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECCTB
(aMMHaKa M yTTIEKUCIIOrO ras3a);

MPOBOANTD PEAKIIMU, TIOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIICCTB. PACMO3HABaTh OMBITHBIM MYTEM XJIOPHA-, OPOMHI-, WOAWMI-,
kapOoHar-, Qocdar-, cunmkar-, cyabdar-, rUAPOKCHI-UOHBI, KAaTHOHbI
AMMOHHST M HMOHBbI M3YUYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIC OTIEPAIIN MBICTMTEIBHON ACITETLHOCTH — aHAIN3
CUHTE3, CPABHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBJIEHUE IPUYHUHHO-
CIICICTBEHHBIX CBS3CH — AJI M3YUCHUS CBOMCTB BEUICCTB U XUMHUYECCKHX
peaKIvii, €CTeCTBEHHO-HAYYHBIC METOJbI TIO3HaHWS — HAOIIOACHHUE,
U3MEPEHNE, MOJCTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBII U MBICIIEHHBIN ).



TEMATNYECKOE NMNJ1AHNPOBAHWNE

8 K/TACC
KonnyecTBo yacoB
Ne HavmMeHoBaHMe pas3fenos u
KOHTpO/IbHbIE
n/n TEM MporpamMmmel Bcero
paboThbl
Pasnen 1. lNepBoHadYanbHble XUMNYECKNE NOHATUA
Xnmnss — BaXKHasa 061acTb
11 eCTECTBO3HAHMUA 1 g
' NPaKTUUYECKON AeAaTenbHOCTH
yenoBeKa
BewectBa U XMMMN4YeckKkue
12 " 15 1
peakuun
WToro no pasgeny 20

Pasgen 2. BaxkHeliwne npeacrtaBUTeENnN HeOpraHN4YeCKMX BELWECTB

Bosgyx. Kucnopog. MoHsaTne

2.1 6
06 okcupax
29 Bogopoga.MoHatne o kncnortax 8
' 1 CONMAX
Bopa. PacTeopbl. NMoHATK
93 na. Pacteop 0 e 06 5 L
OCHOBaHUAX
HOBHbIE K bl
94 OcHo e KJjiacc ) 1 1
HeopraHM4YecKnX coeuHeHN
WToro no paszeny 30

MpakTuyeckune

paboThbl

ONeKTPOHHbIe (LNMPOBbLIE)
obpasoBaTefibHble pecypchbl

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41837¢c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837¢

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

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

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

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

Pasgen 3. Mepuognyeckunii 3akKoH 1 Mepurognyeckasa cnctema xummnyecknx anemeHTos . . MeHgeneesa. CTpoeHMe aTOMOB.
Xumnyeckasa cBa3b. OKUCNNTENBHO-BOCCTAHOBUTE/IbHbIE peakunmn


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

MepnognyecKnii 3aKoH 1
Mepuoanyeckas cuctema

3.1 XUMnyecknx anemeHtos A. U.
MeHgene-esa. CTpoeHue
aToma
XUMUnyeckas casb.

3.2 OKNCNUTENbHO-
BOCCTaHOBUTE/IbHbIE peakLun

NToro no pasgeny

PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

15

68

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837¢

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c
bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c


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

9 KJ/TACC

Ne n/n

Pasgen 1.

11

1.2

13

HavmMeHoBaHMe pasfenioB U Tem
nporpamMmbl

Bew,ecTBo 1 XMMUYeCcKne peakumm
MoBTOpeHNe 1 yrny6aeHne 3HaHN
OCHOBHbIX pa3fefioB Kypca 8 knacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKMX
peakumii

JNeKTpoNMTUYeCKas guccounanms.
XNUMUYECKMe peakLmny B pacTBopax

NToro no pasgeny

Paspgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U nx coefuHeHUA

O6Lan xapaKTepuCcTKa XMMUYECKINX
aneMeHTOB VIIA-rpynnol. Manorexsl

O6Lan xapakKTepUCTUKa XUMUYECKNX
anemeHTOoB VIA-rpynnbl. Cepa u eé
coefnHeHns

O6Lwasa xapakTepncTnKa XuMmn4ecKnx
anemeHToB VA-rpynnbl. A30T, (hOCHOpP U KX
coefnHeHus

OGLLI,aFI XapaKTepncTtuKa XMuMnU4eCckmnx

anemeHToB IVA-rpynnbl. ¥Yrnepog un
KPEMHWIA N UX COefUHEHNS

WToro no pasgeny

KonnyecTBo yacoB

Bcero

17

25

KoHTpOnbHbIEe
paboThbl

MpakTnyeckune
paboThbl

O/eKTPOHHbIE

(umdppoBble)
obpasoBaTenbHble

pecypcbl

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

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

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

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

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

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

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636


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

Pa3gen 3. MeTanibl U nx coeguHeHNs

3.1 O6uime cBolicTBa MeTannos

3.2 BaxkHellve MeTanbl U UX COEAUHEHMS

Toro no pasgeny

Pasfen 4. Xnumna n okpyxatruiaa cpega

4.1 BeuwlecTBa 1 matepuansl B XX13HM YenoBekKa
WToro no pasgeny
PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

16

20

68

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636
bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636


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




MOYPOUHOE NMMTAHNPOBAHWE
8 KJTACC

No

Tema ypoKa
n/n Ma ypok

MpegMeT XMUK. PONb XUMWUU B
XWU3HW yenoseka. Tena n BelecTsa

[MToHATWe 0 MeTogax No3HaHuA B
XNMNn

MpakTnyeckasa pabota Ne 1 «[pasuna
paboTbl B nabopatopuu 1 Npuémel
obpaLieHunsa ¢ nabopaTopHbIM
obopypfoBaHVeM

UuncTble Bewectsa 1 cmecn. Cnocobsl
pasfieneHns cmecei
MpakTnyeckasa paboTa Ne 2

5 «PasaeneHune cmeceii (Ha npumepe
OYNCTKM NOBaPEHHOI conm)»

6 ATOMbI U MOJIEKY bl
XUMWNYECKNE 3NEMEHTHI. 3HAKN
(CUMBOJIBI) XUMUYECKUX 3/IEMEHTOB
8 [MpocTblie N CNOXHble BelecTBa
9 ATOMHO-MONEKYIAPHOE YyYeHne

KonunyecTtBo yacoB

Bcero

KOHTpPO/bHbIE
paboThbl

MpakTuyeckue
paboThbl

JaTa
N3y4yeHns

ONEKTPOHHbIE
unpoBbIe
obpasoBaTefibHble

pecypchbl

bubnuoteka LLOK
https://m.edsoo.ru/ff0d210c

bubnuoteka LLOK
https://m.edsoo.ru/ff0d227e

bubnuoteka LLOK
https://m.edsoo.ru/ff0d23dc

bubnuoteka LLOK
https://m.edsoo.ru/ff0d26ca

bubnuoteka LLOK
https://m.edsoo.ru/ff0d28c8

bubnuoteka LLOK
https://m.edsoo.ru/ff0d2a6¢c
bubnuoteka LLOK
https://m.edsoo.ru/ff0d2be8
bubnuoteka LLOK
https://m.edsoo.ru/ff0d2a6¢c

bubnuoteka LLOK
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
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

1

12

13

14

15

16

17

18

19

20

3aKOH NOCTOSHCTBA COCTaBa BELLECTB.
XumMmunyeckasa popmyna. BaneHTHOCTb
aTOMOB XMMUYECKUX 3/IEMEHTOB

OTHOCUTEeNbHAs aTOMHasA Macca.
OTHOCUTEeNbHAA MOMEKYNspHasa macca

MaccoBas gong XMMMU4YeCcKoro
3NeMeHTa B COeJUHEHUN

Konuyectso Bewectsa. Mosb.
MondapHaa macca

P UN3NYECKNE Y XMMUYECKINE ABMIEHNUSA.
XuMunyeckas peakums

Mpu3HakKn 1 yCcnoBusa NpoTeKaHns
XMMUYECKUX peakLnii

3aKOH COXpaHEeHNs MaccChl BELLECTB.
XnMUYecKne ypaBHeHUA

BbluncneHuns Konmyectsa, Macchbl
Bell,ecTBa Mo ypaBHEHUAM
XUMUYECKNX peakLunii

Knaccmpukaumsa XMMmn4eckmx
peakuuii (CoeANHEHNS, Pa3NoXeHus,
3amelleHns, obMeHa)

M. B. JTOMOHOCOB — YYé€Hblii-

3HUMKnoneancTt. O6obLLeHME K
cucTeMaTmsanma sHaHuin

KoHTponbHas pa6oTta Ne 1 no teme
«BellecTBa U XUMUYECKME peakLumn»

bubnuoteka LLOK
https://m.edsoo.ru/ff0d2eae

bubnuoteka LLOK
https://m.edsoo.ru/ff0d323c

bubnuoteka LLOK
https://m.edsoo.ru/ff0d350c

bubnuoteka LLOK
https://m.edsoo.ru/ff0d5230

bubnuoteka LLOK
https://m.edsoo.ru/ff0d37fa

bubnuoteka LLOK
https://m.edsoo.ru/ff0d3al6

bubnuoteka LLOK
https://m.edsoo.ru/ff0d3b88

bubnuoteka LLOK
https://m.edsoo.ru/ff0d5708

bubnuoteka LLOK
https://m.edsoo.ru/ff0d3f34

bubnuoteka LLOK
https://m.edsoo.ru/ff0d40c4

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4290


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3gyx — cmechb rasos. Cocras
BO34yxa. Kucnopog — 3nemMeHT 1
npoctoe Bellectso. O30H

du3nyecKme n XMMmM4yeckKme CBOMNCTBa
Kucnopoga (peakumm oKUCNeHUs,
ropeHue). NMoHATNE 06 OKCMAAX

Cnocobbl nonyvyeHns Kucnoposa B
nabopatopuy U NPOMbILLIEHHOCTMN.
MpumeHeHne Kucnopoja

TennoBon 3pheKT XMMMUYECKON
peakuuun, NOHATUE O
TEPMOXMMUYECKOM YpPaBHEHUU, IK30-
M 3HAOTEPMUYECKUX peakLuax
Tonnuneo (HeTb, Yrosb U MeTaH).
3arpssHeHue Bo3ayxa, cnocobbl ero
npeaoTBpaLLeHuns

MpakTuyeckas paboTta Ne 3 no Teme
«[MonyyeHne n cobupaHue
Kucnopoja, u3yyeHue ero CBOMCTB»
Bogopos — 3f1eMeHT 1 nNpocToe
BellecTBO. HaxoxaeHue B npupoje
®un3nyeckme N XMMUYecKune CBOMCTBA
Bogopofa. NMpumMeHeHve BOLOPOAA

MoHATME 0 KUCNOTax U CONax

Cnocobbl nonyyeHns BoLoposa B
naboparopum

bubnuoteka LLOK
https://m.edsoo.ru/ff0d448e

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4614

bubnuoteka LLOK
https://m.edsoo.ru/ff0d497a

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4790

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4c4a

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4ae2

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bubnuoteka LLOK
https://m.edsoo.ru/ff0d50d2

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4dd0


https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

MpakTuyeckas paboTta Ne 4 no Teme
«lMonyyeHne n cobupaHne BOAOPOAA,
N3y4yeHne ero CBOMCTB»

MonspHblli 06bEM rasoB. 3aKoH
ABoragpo

BbluncneHnsa o6bEma, KonmMyecTaa
BellecTBa rasa no ero N3BecTHOMY
KOMNYECTBY BellecTBa Uin 06bEMY
BbluncneHns 06bEMOB ra3oB no
YpaBHEHWIO peakLun Ha OCHOBe
3aKOHa 06bEMHbIX OTHOLLEHWIA ra3oB

dun3nyeckme n XMMnMUYecKne CBONCTBa
BO/bl

CocTaB OCHOBaHMiA. MMoHATKE 06
NHAMKaTOpax

Bopa kak pactBopuTesb.
HachblLweHHbIe Y HEHACbILWEeHHbIe
pacTeBopbl. MaccoBas f0/15 BelecTsa
B pacTeope

MpakTuyeckas paboTta Ne 5 no Teme
«[lMpuroToeneHne pacTBopoB C
onpefenéHHOM MaccoBOI fonei
pacTBOPEHHOTO BeLLeCcTBa»

KoHTponbHasa paboTa Ne2 no teme
«Kucnopog. Bogopos. Boga»
Okcuabl: cocTas, Knaccupukaums,
HOMeHKnaTypa

bubnuoteka LLOK
https://m.edsoo.ru/ff0d4f42

bubnuoteka LLOK
https://m.edsoo.ru/ff0d542e

bubnuoteka LLOK
https://m.edsoo.ru/ff0d55a0

bubnuoteka LLOK
https://m.edsoo.ru/ff0d5708

bubnuoteka LLOK
https://m.edsoo.ru/ff0d587a

bubnuoteka LLOK
https://m.edsoo.ru/ff0d59e2

bubnuoteka LLOK
https://m.edsoo.ru/ff0d5b40

bubnuoteka LLOK
https://m.edsoo.ru/ff0d5eba

bubnuoteka LLOK
https://m.edsoo.ru/ff0d6342

bubnuoteka LLOK
https://m.edsoo.ru/ff0d664e


https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

48

49

50

rMonyyeHne n XMMmn4yeckne cBOCTBa
KUCNOTHbIX, OCHOBHbIX W
aM(OTepPHbIX OKCMA0B

OcHoBaHUSA: cocTaB, Knaccugukayms,
HOMEHKNaTypa

MonyyeHne n XMMmn4YecKne CBOCTBA
OCHOBaHWU

KucnoTbl: cocTaB, Knaccuukaums,
HOMeHKNaTypa

MonyyeHne 1 XMMUYECKME CBOICTBA
Kucnot

Conn (cpeHune): HOMeEHKNaTypa,
cnocobbl MONYyYEHUS, XUMUYECKNE
CBOWCTBa

MpakTuyeckaa paboTa Ne 6. PewieHune
KCNepuMeHTa/bHbIX 3aJa4 Nno Teme
«OCHOBHbI€ KNaccbl HEOPraHn4yeckmnx
COeVHEHN»

eHeTUYecKas CBS3b MeXAay
KnaccaMu HeopraHu4ecKmx
coeaMHEHNI

O606LLeHNe U cucTemaTm3aymsa
3HaHUM

KoHTponbHasa paboTa Ne3 no teme
"OCHOBHbIe Knaccbl HeopraHM4yeckmnx
coeiHEeHNIA"

bubnuoteka LLOK
https://m.edsoo.ru/ff0d664e

bubnuoteka LLOK
https://m.edsoo.ru/ff0d67ca

bubnuoteka LLOK
https://m.edsoo.ru/ff0d67ca

bubnuoteka LLOK
https://m.edsoo.ru/ffOdfee2

bubnuoteka LLOK
https://m.edsoo.ru/ffOdfee2

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9474

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9b7c

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9a50

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9cb?2

bnbnuoteka LLOK
https://rn.edsoo.ru/00ad9e 1a


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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58

59

60

MepBble NONBLITKU Knaccugpukaymm
XUMUYECKUX 31eMeHTOB. [ToHATME O
rpynnax cXo4HbIX 31EMEHTOB
MepnoanYecKnii 3aKOH 1
Meprnoguyeckasa cuctema
XUMnyecknx anementos . U.
MeHpeneesa

Mepunogbl, rpynnsl, NOArPyNMbI

CtpoeHune atomoB. CocTaB aTOMHbIX
aaep. N3oTonbl

CTpoeHune aNeKTPOHHbIX 060/104eK
aTOMOB 3/1eMeHTOB Mepnognyeckon
cuctembl . . MeHpeneesa

XapakTepucTmkKa XMMmyeckoro
3/1eEMEeHTa MO ero MonoXKeHU B
Mepunopgnyeckoin cucteme 4. L.
MeHpeneesa

3HayeHue MNeprMoanNYECcKOro 3akoHa
ANS pasBUTUA HAYKN U NpaKTUKK. [.
N. MeHpaenees — y4éHblii, negaror u
rpaxgaHuH
ONeKTpooTpuLAaTe/IbHOCTL aTOMOB
XUMUYECKMX 3NIEMEHTOB

MoHHaa Xxummnyeckas CBA3b

KoBaneHTHas nonapHaa XnMmmn4yeckas
CBA3b

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9ffa

bubnuoteka LLOK
https://rn.edsoo.ru/00ada52c

bubnuoteka LLOK
https://rn.edsoo.ru/00ada52c

bubnuoteka LLOK
https://rn.edsoo.ru/00ada342

bubnuoteka LLOK
https://rn.edsoo.ru/00ada6bc

bubnuoteka LLOK
https://rn.edsoo.ru/00ada824

bubnuoteka LLOK
https://rn.edsoo.ru/00ada96e

bubnuoteka LLOK
https://rn.edsoo.ru/00adaab8

bubnuoteka LLOK
https://rn.edsoo.ru/00adac34

bubnuoteka LLOK
https://rn.edsoo.ru/00adaab8


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61

62

63

64

65

66
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68

KoBaneHTHasa HenonapHas
XUMMYECKas CBA3b

CTeneHb OKUCNEHUS

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakumm

OKuncnnTenn n BOCCTaHOBUTENN

KoHTponbHasa paboTa Ne4 no teme
«CTpoeHune atoma. Xmmmyeckas
CBA3b»

Pe3epBHbIil ypoK. O606LLeHNE 1
cucTeMaTmsalua sHaHuin
Pe3epBHbIii ypokK. O606LLeHNE 1
cucTemaTm3saLmns 3HaHui
Pe3epBHbIil ypoK. O606LLeHNE 1
cucTeMaTmsalua sHaHuin

OBLWEE KOJTMYECTBO YACOB 10
MPOrPAMME

68

bubnuoteka LLOK
https://rn.edsoo.ru/00adaab9

bubnuoteka LLOK
https://rn.edsoo.ru/00adae28

bubnuoteka LLOK
https://rn.edsoo.ru/00adb076

bubnuoteka LLOK
https://rn.edsoo.ru/00adb076

bubnuoteka LLOK
https://rn.edsoo.ru/00adb486

bubnuoteka LLOK
https://rn.edsoo.ru/00adb33c

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9cb?2

bubnuoteka LLOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJ/TACC

Tema ypoka

MepnognYecKmnii 3aKOH.
Meprnogunyeckas cuctema
XUMnyecknx anementos . U.
MeHfeneeBa

3aKOHOMEPHOCTN B U3MEHEHUN
CBOMCTB XMMWUYECKUX 31EMEHTOB
nepBbIX TPEX NMepuoLoB
Knaccmuukaumsa n HomeHknatypa
HeopraHM4YecKnx BeLLecTB

BI/I,CI'bI XMMWYECKOI CBA3M U TUNbI
Kpuctannn4yeckunx DELIJéTOK

KoHTponbHasa paboTa Ne 1 no teme
«[1oBTOpeHMe 1 yrnybneHue
3HaHMWIA OCHOBHbIX pa3fenioB Kypca
8 knacca»

Knaccudukayms XuMmnyeckux
peakuuii N0 pa3NMyYHbIM MPU3HAKaM
MOHATME O CKOPOCTM XUMMUYECKOWA
peakunu. MoHATUE O TOMOTEHHbIX K
reTeporeHHbIX peakLumnsax

MOHATME O XUMUNYECKOM
paBHOBeCMMW. DaKTOPbI, BAMAIOLLME

KonnyecTBo yacos

Bcero

KoHTpO/bHbIE
paboThbl

MNpakTuyeckue
paboThbl

Jarta
n3y4veHuns

ONeKTPOHHbIE

LunppoBsbIe
obpasoBaTenbHble

pecypcbl

bubnuoteka LLOK
https://rn.edsoo.ru/00adb59e

bubnuoteka LLOK
https://rn.edsoo.ru/00adb6b6

bubnuoteka LLOK
https://rn.edsoo.ru/00adb7e2

bubnuoteka LLOK
https://rn.edsoo.ru/00adbac6

bubnuoteka LLOK
https://rn.edsoo.ru/00adbcb0

bubnuoteka LLOK
https://rn.edsoo.ru/00adbe9a

bubnuoteka LLOK
https://rn.edsoo.ru/00adc28c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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1

12

13

14

15

16

17

Ha CKOPOCTb XMMUYECKOW peakLuu
M NONOXEHNE XMMUYECKOTO
paBHOBecCHKSA

OKucnnTenbHO-
BOCCTaHOBUTE/IbHbIE peakLun

Teopwusa 3NeKTPOIUTUYECKON
auccoymaymm. CunbHble U cnabble
3NEeKTPONUTDI

NOHHble ypaBHEHUS peakLinii

XVMUYecKne cBOCTBA KUCNOT U
OCHOBaHWIi B CBETE NpeACcTaBIeHN
06 3M1eKTPONNTUYECKON
auccoumauunm

XUMNYECKNE CBOCTBA COMEN B
CBETE MpefcTaBneHnin 06
3NEeKTPONNTNYECKOWN auccoumnaymm

MoHATME O TMAPONN3e Coneit

O606LLeHMe U cucTemMaTm3aLma
3HaHWM

MpakTnyeckasa pa6orta Ne 1
«PelleHne aKCnepuMeHTanbHbIX
3afay»

KoHTponbHasa paboTa Ne2 no teme
«QNEKTPONMTNYECKaN
auccoumaumsa. XuMumyeckue
peakumu B pacTBopax»

bubnuoteka LLOK
https://rn.edsoo.ru/00adcade

bubnuoteka LLOK
https://rn.edsoo.ru/00adcd68

bubnuoteka LLOK
https://rn.edsoo.ru/00add448

bubnuoteka LLOK
https://rn.edsoo.ru/00add5d8

bubnuoteka LLOK
https://rn.edsoo.ru/00add8b2

bubnuoteka LLOK
https://rn.edsoo.ru/00add9d4

bubnuoteka LLOK
https://r.edsoo.ru/00addd12

bubnuoteka LLOK
https://rn.edsoo.ru/00addbfa

buénuoteka LLOK
https://rn.edsoo.ru/00addecO


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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19

20

21

22

23
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25

26

O6uaa xapakTepucTmnka rasoreHos.
XuUMU4yeckre cBOMNCTBa Ha Npumepe
xnopa

Xnoposogopog. ConsHaa Kucnora,
XVMUYECKME CBOWCTBA, MONyYeHne,
NMpUMeHeHne

MpakTnyeckasa paboTta Ne 2 no teme
«lMonyyeHne CONAHOM KNUCNOTbI,
n3yyeHue eé CBOMCTB»

BblunCNEHMS NO YpaBHEHMAM
XUMUYECKUX peakLunii, ecnv oauH
3 peareHToB faH B U30bITKE

O6Lasa xapakTepucTnKa afIeMeHTOB
VIA-rpynnsl

ANNOTPONHbIE MOAUDUKALMM CEPBI.

HaxoxzeHune cepbl 1 eé
cOoeAMHEHWNIA B Mpupoe.
Xumunyeckune cBoiicTea cepbl
CepoBofopos, CTPOEHME,
(hM3nYecKne N XMMUYeckne
CBOWCTBa

Okcnpbl cepbl. CepHas Kucnora,
(PU3NYECKMNE U XUMUNYECKUNE
CBOWCTBa, NPYMeEHeHUE

XMMUYECKMe peakuunm, nexatiune B
OCHOBE NMPOMBbILLJIEHHOTO crnocoba
NONYYEHNS CEPHON KUCNOTbI.
XUMunyeckoe 3arpasHeHue

bubnuoteka LLOK
https://rn.edsoo.ru/00addfe2

bubnuoteka LLOK
https://rn.edsoo.ru/00ade104

bubnuoteka LLOK
https://rn.edsoo.ru/00ade348

buénuoteka LLOK
https://rn.edsoo.ru/00ade488

bubnuoteka LLOK
https://rn.edsoo.ru/00ade64a

bnénuoteka LLOK
https://rn.edsoo.ru/00ade64a

bubnuoteka LLOK
https://rn.edsoo.ru/00ade802

bubnuoteka LLOK
https://rn.edsoo.ru/00adea28

bubnuoteka LLOK
https://rn.edsoo.ru/00adec8a


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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31

32

33

34

OKpY>Xatollleit cpebl
COeANHEHNAMMU CEPbl
BbluncneHne maccoBoit gonu
BbIX04a MPOAYKTa peakuunn

O6Lasa xapakTepucTnKa afIeMeHTOB
VA-rpynnbl. A30T,
pacnpocTpaHeHue B Npupose,
(PU3NYECKMNE U XUMUNYECKUE
CBOWCTBA

AMMUaK, ero gusnyveckue u
XUMUYECKME CBOWCTBA, MONYyYEHNE
N NpUMeHeHune

MpakTuyeckas paboTta Ne 3 no Teme
«lMonyyeHne aMMmaka, n3ydeHue
ero CBOMCTB»

A30THas KMcnoTa, eé hn3nyeckme un
XUMUYECKNE CBONCTBA

Mcnonb3oBaHne HUTPATOB U COJEN
aMMOHUS B Ka4ecTBe MUHEpPanbHbIX
ypobpeHunii. Xumumyeckoe
3arpssHeHne OKpy>KarlLLein cpeabl
COeAMHEHNAMM a3oTa

®ocgop. Okemg ocdopa (V) n
thochopHaa Kucnota, pusnyeckme un
XMUMUYecKme CBOMCTBA, MoayyeHue

Mcnonb3oBaHue (hocdartos B
KayecTBe MUHepPasbHbIX

bubnuoteka LLOK
https://rn.edsoo.ru/00adec8a

bubnuoteka LLOK
https://rn.edsoo.ru/00adeea6

buénuoteka LLOK
https://rn.edsoo.ru/00adf004

bnbnuoteka LLOK
https://rn.edsoo.ru/00adf180

bnénuoteka LLOK
https://rn.edsoo.ru/00adf306

bubnuoteka LLOK
https://rn.edsoo.ru/00adf518

buénuoteka LLOK
https://r.edsoo.ru/00adf68a

bnénuoteka LLOK
https://rn.edsoo.ru/00adfc20


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yA0b6peHunii. 3arpssHeHne

NPUPOAHON cpeabl hocthaTtamu

Yrnepog, pacnpocTpaHeHue B

npupoge, (Mun3nyeckue n 1
XUMUYecKune CBOIMCTBa

bubnuoteka LLOK
https://rn.edsoo.ru/00adfd9c

OKcufbl yrnepoga, ux usmyeckme

N XMMUYECKME CBOICTBA.
bubnuoteka LLOK

DKO/I0rMYecKmne npoodnemsl, 1
P https://rn.edsoo.ru/00adfebe
CBSI3aHHble C OKCUAOM yrnepojaa
(1V)
YronbHaa KUcnoTa u eé conu 1 Bubnuoteka LIOK

https://rn.edsoo.ru/00ae006¢

MpakTuyeckas paboTta Ne 4 no Teme

"lonyyeHne yrnekmcaoro rasa. bubnuoteka LLOK
KayecTBeHHaa peakuus Ha https://rn.edsoo.ru/00ae027e
KapboHaT-noH"

MepBOHAaYa/bHbIE MOHATUA 06
OpraHMYyecKux BellecTBax Kak o 1
CoeiHEeHMAX yrnepoja

bubnuoteka LLOK
https://rn.edsoo.ru/00ae054e

bubnuoteka LLOK

KpeMHWii 1 ero coegnHeHus 1
P A https://rn.edsoo.ru/00ae080a

MpakTnyeckas pab6oTa Ne 5.

PelleHne sKcrnepumMeHTaNbHbIX Bubnnoteka LLOK

3afla4y no Teme «BaxHenwwne https://rn.edsoo.ru/00ae0bf2
HemeTan/bl U X COefUHEHUSA»

KoHTponbHasa paboTa Ne3 no Teme

«BaxHeWwwne HeMeTanNbl N UX 1 1
COeIVHEHUNS»

bubnuoteka LLOK
https://rn.edsoo.ru/00ae0e18


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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O6uaa xapakTepucTmka
XUMUYECKNX 3NIEMEHTOB —
MeTannoB. MeTannnyeckas CB3sb U
MeTanInyeckas Kpuctanamyeckas
pewéTka. ®u3nmyeckme CBONCTBA
mMeTannoB

Xumunyeckune cBoiicTBa MeTannos.
ANeKTPOXMMUYECKNIA psf,
Hanps>XXeHWii MeTannoB

O6uime cnocobbl NOAyYeHUs
meTannoB. Cnnaebl. BbluncneHus
N0 YPaBHEHUAM XUMMUYECKUNX
peakumii, ecnv OAWH U3 peareHToB
COLEPXUT MpUMECHK

[MoHATVE O KOPPO3MU MeTanlo0B

LLlenoYyHble meTanbl

Okcuabl n rMpapoKcuabl HaTpua n
Kanus

LLlenoyHO3eMeNbHbIE MEeTaNbI -
KanbLuii N MarHui

BaxkHeliline coeanHeHNs KanbLus

0O606lLLeHNe U cucTemaTm3ayma
3HaHUM

YKEcTKoCTb BOAbI U CNOCO6LI eé
yCcTpaHeHus

bubnuoteka LLOK
https://rn.edsoo.ru/00ae103e

bubnuoteka LLOK
https://rn.edsoo.ru/00ae1156

bubnuoteka LLOK
https://rn.edsoo.ru/00ae1156

bubnuoteka LLOK
https://rn.edso0.ru/00ae1278
bubnuoteka LLOK
https://rn.edsoo.ru/00ael14b2
bubnuoteka LLOK
https://rn.edsoo.ru/00ael14b2
bubnuoteka LLOK
https://rn.edsoo.ru/00ae15e8

bubnuoteka LLOK
https://rn.edsoo.ru/00ae15e8

bubnuoteka LLOK
https://rn.edsoo.ru/00ae1886


https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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
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62

MpakTuyeckaa paboTta Ne 6 no Teme
"JKECTKOCTb BOAbl N MeToAbl eé
ycTpaHeHuns"

ANOMUHWIA

AmdoTepHble CBOWCTBA OKCMAA 1
rmgpokcmaa

XXeneso

OKcuabl, TMAPOKCUAbI U COMN
xenesa (1) nxenesa (111)

O606LLeHMe U cucTemMaTm3auma
3HaHWM

MpakTuyeckas paboTa Ne 7.
PelleHne sKCNepUMeHTaNbHbIX
3a/lay no Teme «BaxkHeWLLne
MeTannbl U UX COEAUHEHMNSA»

BbluncneHuns no ypaBHeHUAM
XUMUYECKMX peakLnid, ecnm oguH
3 peareHToB AaH B M36bITKE UK
COLEPXUT Npumecn. Boluncnexus
MacCOBOW A40/M BbIX0fa NPoAyKTa
peakuum

0O606lLeHNe 1 cucTemMaTm3aums
3HaHW

KoHTponbHasa paboTa Ne4 no teme
«BaxHenww e meTannbl u nx
COeAUHEeHNA»

bubnuoteka LLOK
https://rn.edsoo.ru/00aelae8

bubnuoteka LLOK
https://rn.edsoo.ru/00aelc64

buénuoteka LLOK
https://rn.edsoo.ru/00aelc64

bubnuoteka LLOK
https://rn.edsoo.ru/00ae1d86

bubnuoteka LLOK
https://rn.edsoo.ru/00ae35e6

bubnuoteka LLOK
https://rn.edsoo.ru/00ae3de8

bubnuoteka LLOK
https://rn.edsoo.ru/00ae1750


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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64

65

66

67

68

BewwecTBa 1 maTepuasnsl B
NOBCEAHEBHOM XMN3HW YenoBeKa
XUMUYECKOe 3arpsasHeHune
OKpYy>KatoLLen cpeabl

Pofb XMuun B pelleHnmn
3KOMOrMYecKmx npobnem
Pe3epBHbIil ypok. O606LLeHne 1
cucTeMaTmsanua sHaHuin
Pe3epBHbIii ypokK. O606LLeHNE 1
cucTeMaTmsayua sHaHuin

Pe3epBHbIil ypoK. O606LLeHNE 1
cucTeMaTmsanma sHaHuin

OBLWEE KOJTMYECTBO YACOB 10
MPOrPAMME

68

bubnuoteka LLOK
https://rn.edsoo.ru/00ae3f50

bubnuoteka LLOK
https://rn.edsoo.ru/00ae4270

bubnuoteka LLOK
https://rn.edsoo.ru/00ae4270

bubnuoteka LLOK
https://rn.edsoo.ru/00ae0dOa

bubnuoteka LLOK
https://rn.edsoo.ru/00adb33c

bubnuoteka LLOK
https://rn.edsoo.ru/00ad9ch?2


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

