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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa TO XWUMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHuUsl, MPEICTABIECHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOil pabodeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo npeamMera « XuMush»
B 00pa3oBartenbHbIX opranu3anusx Poccuiickoit Genepanmu.

PabGouas nporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus
OPUEHTHPOBAaHA HA PeAM3alUI0 B LIEHTPE 00pa30BaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYecKoi HampaBieHHOcTell «Touka pocta», co3ganHoro Ha 6aze MKOY
«Bockpecenckas COL» um. M. B.YrapoBa ¢ 1enpio pa3BUTHA Y 00y4aromuxcs
€CTECTBEHHOHAYyYHOH,  MH()OPMAUMOHHOM  TPaMOTHOCTH,  (POPMHUPOBAHUS
KPUTUYECKOTO M KPEAaTMBHOI'O MBIIUICHUS, COBEPLICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HAlpaBICHHOCTH, a Takke I
OPAaKTUYECKOH OTpabOTKM Y4eOHOTro Marepuasa 1O Yy4eOHOMY MpPEIMETY
«XUMUD.

Ha ©0a3e wmenrpa «Touka pocTta» oOecrieuyuBaeTca peanu3alus
00pa3oBaTEIbHBIX MPOrpPaMM  E€CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOU
HampaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBAHUSIMU
3aKOHOJAaTeIhCTBA B cdepe o0Opa3oBaHMsT U C YYETOM PEKOMEHJALUM
®denepanbHOrO omeparopa ydeOHoro mpeamera «Xumus». OOpazoBaTenbHas
IporpamMma Mo3BOJISIET HHTETPUPOBATH PEaTN3yeMbI€ 371€Ch TIOJIX0/IbI, CTPYKTYPY U
coJiepKaHue TMPU OpraHu3aly 00ydeHus: XuMuu B 8—9 Kiiaccax, BHICTPOCHHOM
Ha 0Oasze m0OOro M3 JOCTYNMHBIX Yy4deOHO-Meroaudeckux komruiekcoB (YMK).
Ucnons3oBanne o6opynoBanus I1eHTpa«Todka pocTta» TO3BOJISIET CO3/1aTh
YCIIOBHSL:

e JUUISl PACIIUPEHUS CONCPKAHUS IIIKOJIHHOTO XUMHUYECKOT0 00pa30BaHMUS;

e JUIS TIOBBINICHUS TIO3HABATEILHON aKTUBHOCTH 00YYaIOIINXCS B
€CTECTBEHHOHAYYHOMN 00JacTH;

e JUIS Pa3BUTHUS JTMYHOCTU PeOCHKA B MPOIIECCE O0YUCHUS XUMHUH, €TO
CHOoCOOHOCTEH, (hOpMHUPOBAHUS U YIOBICTBOPEHUS COITUATBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

/Ui paboOThl C OJAPEHHBIMU IIKOJIbHUKAMHU, OpraHU3allid WX Pa3BUTHUS B
Pa3ITUYHBIX 00JACTSIX 00pa30BATEIBHOM, TBOPUCCKON JIEATETLHOCTH.

[Tpumenss mudpoBsie 1a00OpaTOPUM HA YpOKaX XUMHH, y4Yaldecs CMOTYT
BBIIIOJITHUTh MHOKECTBO JIA00OPATOPHBIX PadoT W IKCIEPUMEHTOB 10
NMporpaMmme OCHOBHOM IIKOJIbI



-MCCJIeIOBAHUE PEeAKIIUN CPe/lbl;
-Mcc/IeJ0BAHUE CKOPOCTH XUMHYECKNX PeaKkumid;
-MCCJIeIOBAHUE KEeCTKOCTH BOJbI;

-MCCJIeIOBAHUE TEIJIOBBIX PeaKUid Cpeabl;

-Mcc/ieJOBAHUE CO/IEPKAHUSA XJIOPUAOB M CYJb(ATOB B BOJE;
-THAPOJIN3 COJICH;

-UCCJIICA0BAHUE XUMHYECCKOI'0 paBHOBECHUIL.

[IporpamMMa mo xumMHuHM Ha€T TPEACTABICHHWE O IENIX, OOIIEH cTpaTreruu
oOy4eHHsi, BOCHUTAHUS U Pa3BUTUS OOYYAIONIMXCS CPEJACTBAMU Y4EOHOIO
mpeaMeTa, yCTaHABIMBACT  00s3aTebHOE  MPEAMETHOE coJiep KaHue,
MpeaycCMaTpuBaeT pacmlpeeicHue €ro IMo KiaccaM W CTPYKTypHpPOBaHUE TIO
pasmenaM W TeMaM TPOrpaMMbl TI0 XHMHH, ONPENCTSeT KOJIMYSCTBCHHBIE H
Ka4eCTBCHHBIC XapaKTEPUCTHKHU CoJIepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynbTaTam 00y4eHHUs XUMUW Ha YPOBHE LIeJIeH U3yUYeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-IIO3HABATEIIbHOW JEATEIbHOCTH OOYYalomierocs I10 OCBOCHHIO
y4eOHOI0 COIepKAHUSI.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM i (OPMUPOBAHUS MUPOBO33PEHUS
oOydaromierocsi, ero MpejaCTaBICHUN O MaTEPHAIBLHOM €IWHCTBE MHPA, BAXKHYIO
poJib urparoT GOpMHUpPYEMbIE€ XUMHEH MPEACTABICHUS O B3aMMOIPEBPAIICHUSX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEUIEHUS TI100aTbHBIX
Mpo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPrETUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  peajiM3allid  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPbl TUMYHOCTH, €€ 001Iel U (PyHKITMOHAILHON TPaMOTHOCTH;
BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
0o0y4Jarommxcsi, HABBIKOB WX  CAaMOCTOSTEIBHOM  Yy4yeOHOW  JIesTeIbHOCTH,
OKCIIEPUMEHTAIBHBIX U HCCIENOBATEICKUX YMEHHM, HEOOXOJAMMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B MPO(PECCUOHAIBHON JCSITEIBHOCTH; 3HAKOMHUT CO
crietu(pUKOM HaydYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI 11€JIOCTHOTO B3TJIsa Ha
€IUHCTBO TPUPOJBI M 4YEJIOBEKa, SABJSIETCA OTBETCTBEHHBIM 3TalloM B



(dopMupoBaHun €CTECTBEHHO--Hay4HOU I'PaMOTHOCTH o0yyaroumxcs;
croco0cTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYUHbIM
3HaHUAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B OKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHble HampaBjieHUs B OOYYEHHHM XUMHHM OOECIEUMBAIOTCS CIeUU(PUKON
CoJepKaHusi  y4eOHOro mpeaMeTa, KOTOpPbIM  SBISETCS  NEIaroru4ecKu
aJIaTHPOBAHHBIM OTpakeHHEeM 0a30BOIl HAYKH XMMHHU Ha OMPEEIEHHOM dTarne eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCSA CHUCTEMBbI NEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB
HEOPTaHUYECKOW XMMHUM M HEKOTOPBIX OTACNIBbHBIX 3HAYMMBIX IOHATUU
OpPraHUYECKON XUMUH.

CtpykTypa coAep:kaHusi MpOrpaMMbl 10 XMMHUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 noaxona K e€ m3ydeHnro. ComepKaHHWe CKIIAJIBIBAECTCS U3 CHCTEMBI
IOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIMILY
ITOCJIEA0BATEIBLHOTIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHSL:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- [Tepuoanueckoro 3akoHa J[. 1. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa

- Y4CHHUA O CTPOCHHH aTOMa U XUMHYECKOU CBA3H,

- NOpPEICTaBICHUNA 00 3JIEKTPOJUTUYECKONW IUCCOLIMALMM BEIECTB B
pacTBOpax.

Teopetnueckne 3HAaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJJHOTO
YPOBHS K JApPYrOMY, BBINOJHASA (YHKIMM OOBSCHEHUS W MIPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NMPUMEHEHHS M NOJIyYEHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl MO XHUMHHM  CIHOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABJICHUS O XUMUUYECKON COCTABIIAIOIIECH HAYyYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHCTEMHOM IIPUPOJBI, LEHHOCTHOI'O OTHOLIEHHWS K HAy4YHOMY 3HAHUIO H
METOJaM IIO3HAaHWA B Hayke. M3ydeHue XUMHM IPOUCXOAUT C IPUBIICUCHHUEM
3HAHUI W3 paHee M3YyYEeHHbIX Y4eOHbIX MpeAMeToB: «OKpyXaroumi MUpy,
«buonorus. 5-7 knacce» U «PuU3uKa. 7 Kiaccy.

[Ipy wu3ydeHMH XUMHUU TNPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKOU



NEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3agadya y4eOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMHM CHUCTEMBI XHMHYECKUX
3HAHUN — BaKHEUITUX (HAKTOB, TOHATHH, 3aKOHOB U TEOPETUICCKUX TTOJIOKEHUH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
NpUOOIIEHNM K HAyYyHBIM MeETOJaM TO3HaHMUsS TMPU HU3YYEHUHU BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHH B Yy4e€OHO-TIO3HABAaTEIbHOM U y4eOHO-HCCIIEI0BATENbCKON
JeSATETPHOCTH, OCBOCHHMHM TIPaBWJ OE€30MacHOTO OOpalieHus C BEIIeCTBAaMHU B
IIOBCEIHEBHOM JKU3HMU.

[Ipy u3ydyeHnrn XUMUU Ha ypPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS Ba)KHOE
3HaYEHUE MPUOOPEIIU TaKue 1EeH, KaK:

- dbopMHUpOBaHKE WHTEIUIEKTYaJbHO PA3BUTOM JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HaIlpaBJIECHHOCTh OOYYEHUsT Ha CHCTEMaTHYEeCKOE MpUOOILIECHHE
oOydJaronMxcsi K CaMOCTOATENbHON I103HABATENbHON NI€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

- oOecrieueHue YCIIOBUH, CIOCOOCTBYIOIIUX MpUOOPETEHUIO
OoOy4arolmMMHUCAd  OMbITa  pa3HOOOpa3HOM  JEATENbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

- dbopmupoBanrue oOmeld ¢(yHKIMOHAIPHONM W €CTECTBEHHO-HAyYHOMU
IPAaMOTHOCTH, B TOM UHCIC YyMEHHUH OOBSICHATH M OILICHUBATH SIBICHUS
OKPYKAIOIIET0 MHpA, WCIONB3Yysl 3HAHWUS W OMBIT, MOJIYYCHHBIC NMPU W3YUCHUU
XUMUH, TPUMEHITh WX IMPU PEIICHHH Tpo0JeM B TOBCEAHEBHON JKM3HU U
TPYJOBOM AEATEIbHOCTH;

- (¢opMupoBaHne y oOydaroluxcss TyMaHHUCTUYECKUX OTHOILIEHUH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKHX 3HAHUW JUIS BBIPAOOTKH DKOJIOTUYECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

- pa3BUTHE MOTHBAIIMU K O0yUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(dWIIA ¥ HAMPABICHHOCTH NAJTLHEUIIETO
00yueHus.



OO6miee YMCIO 4YacoB, OTBEAEHHBIX [UISI M3YYEHUS XHMHH Ha YPOBHE
OCHOBHOTO 0011Ier0 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUASA

8 KNIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponp XMMuK B KU3HU 4Y€JIOBEKA. XHMHUS B CUCTEME HayK.
Tena wm BemecTBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XUMHUHU. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI W MOJEKYIbl. XUMHUYECKHE 3eMeHThl. CHUMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas ¢popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHasi Macca. OTHOCUTENNbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOT0 2JIEMEHTA B COSIUHECHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rsl mo ¢opMynam
XUMUYECKUX COCTUHEHUH.

Pu3N4eCKhe U XUMUYECKHUE SIBICHUS. XUMUYECKasl PEakius U €€ MpU3HaKU.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHwus. Kiaccudukamms
XUMHUYECKUX PEAKITNI (COeMHEHUS, PA3I0OKEHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm: 3HAKOMCTBO C XHMHMYECKOM MOCYIOH,
MpaBwiaMu paboThl B J1abopaTopu U TMpUEMaMH OOpaIlleHUs ¢ JaOOpaTOPHBIM
obopymoBaHueM, U3yYeHHE U omnucaHue (U3UYSCKUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIECTB, HaOMoAeHne (u3NYecKuX (IUIaBJIEHUE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTyNKe, KUTIEHHE U KOHJIEHCALUs BOJbl) U XUMUYECKUX
(ropeHue cBeud, MPOKAJTUBAHWE MEAHOW MPOBOJOKH, B3aUMOJCHCTBHE MeJa C
KHACJIOTOM) sBJIEHWHM, HaAOMIOJEHUE M ONUCAaHHE [PU3HAKOB IPOTEKAHMS
XUMHUYECKUX peakluil (pa3iokeHue caxapa, B3auMOJECUCTBUE CEPHOM KHUCIOTHI C
xjopuaoM Oapus, paszioxkenue rtuapokcuga wmeau (II) npu  HarpeBaHuw,
B3auMozeiicTBue xeneza ¢ pactBopoMm coiau menu (II), usyuenme crnoco6oB
pa3JesieHusi CMeceil: C TMOMOIIBI0 MarHuTa, (UIbTpOBaHUE, BbINApUBAHUE,
TUCTWIUIALMS, XpoMmartorpadusi, MPOBEJACHHE OYUCTKH TOBapeHHOW COJIH,
HaAOJIIOICHHE U ONUCAaHUE PEe3yJIbTaTOB IMPOBEACHUS OMNBITA, WLIOCTPUPYIOLIETO
3aKOH COXPAHEHMS MacChl, CO3JaHUE MOJIETEH MOJIEKYJI (IIAPOCTEPKHEBBIX ).



Baxkueiiume npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jaeMEHT W mpocToe
BemecTBO. HaxokmeHwe Kuciopojga B MpUPOJES, (PU3NYECKHE W XUMHUYCCKHE
cBoricTBa (peakiuu ropeHus). Oxcuawl. Ilpumenenue xkucimopona. CrocoOsl
MOJIYYCHHUST KHCIIOpoJa B JA0OpaTOpUM W TMPOMBINIIEHHOCTH. KpyroBopoT
KHciopoa B mpupozae. O30H — ajutoTpoItHas MOAUGUKAIIHS KACIOPOaa.

TennoBoit »dekT XUMHYECKOH peakIuu, TEPMOXHUMHUYECKHE YypaBHEHUS,
9K30- U JHIAOTEPMUUYECKUE pPEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsa3HEHUue
BO3/IyXa, YCWJICHHE MAapHUKOBOTO 3(pdeKkTa, pa3pyieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBO. HaxoxkneHue Bogopoja B
npupoae, (GU3MYECKMEe M XUMUYECKHE CBOMCTBA, TNPUMEHEHHE, CIIOCOOBI
noxydenus. Kuciorsl u conu.

Monsipabiil 00BEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacepiieHHble 1 HEHACBIICHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas f0Jis BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJAbL. OCHOBAHUA.
Ponp pactBOpoB B NpupoAe U B KU3HU 4enoBeKka. KpyroBopoT BOJBI B IPUPO/IE.
3arps3HeHne NpUpOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanuss Heopranmueckux coeaunenuii. Oxcunpl. Knaccudukanms
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpazyromue. Homenknarypa oxcujoB. Duznyeckue W XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaruss oOcHOBaHWN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHunil. duznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCioT.

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[Tomyuyenue couen.
['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuii IKcnepumenm.  KadyeCTBEHHOC OMNPEICICHUE COJICPKaHUS
KHCIIOpOoZia B BO3JyXe, IONYy4YCHUE, COOWMpaHHUE, pACIO3HABAaHWUE W H3YYCHHE
CBOKMCTB KHCJIOpOJa, HAOJIOJIEHWE B3aWMOJCHCTBUS BEIIECTB C KHCIOPOJAOM H
YCJIOBHSI BO3HMKHOBEHHS W TIPEKpAIICHUS TOpeHus (Moxkapa), 03HAKOMIICHUE C
oOpasllaMi OKCHJOB W OINKUCAaHWE WX CBOWCTB, TIOJy4YCHHE, COOUpaHHUE,
pacro3HaBaHWE W W3yYEHHWE CBOKMCTB BOJOpoAa (TOpEeHHUE), B3aMMOJCUCTBHEC



Bogopona ¢ okcuaoM meau (II) (BO3MOKHO HCHONB30BaHHE BUIEOMATEPUAITIOB),
HaO/MIoIeHHe  O00pa3loB  BEHIECTB  KOJMYECTBOM 1  MOJIb, HCCIEAOBAHUE
OCOOEHHOCTE  pAacTBOPEHUsI BEIIECTB C  PA3JIMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJIECHUE DPACTBOPOB C OIPEACIEHHONM MAacCOBOW JOJEH PacTBOPEHHOTO
BEIIECTBA, B3aMMOJIEUCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJIblIeM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUEOMATEPUATIOB), HCCIEAOBaHUE OOPA3LOB HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJACHUE M3MEHEHUS OKPAaCKHW MHIUKATOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeinctBus okcuga meau (II) c
pacTBOPOM CEPHOM KHCIOTHI, KUCIOT C METajulaMHu, PEAKUUd HEWTpaau3allu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BHITCCHEHUE OJHOTO METAaJIa JPYTUM U3
pacTBOpa COJIM, PEHIEHWE HKCIECPUMEHTAIBHBIX 3aJa4 10 Teme «BaxnHeunmme
KJIACCHI HEOPTraHUYECKUX COCTNHEHUIN.

Iepnoauyeckuii 3axkoH u Ilepumoaumyeckass cucreMa XHMHYECKHX
iemeHToB JI. . MengeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBple MONBITKM KJIaCCU(PUKAIUU XUMHUYECKUX 3J1eMEHTOB. [loHstne o
IpynIax CXOJHBIX 3JEMEHTOB (ILEJIOYHBIE W WICJIOYHO3EMENIBHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCUIBI
Y TUAPOKCHUBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucreMa XMMAYECKUAX 3JIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuognass u  JJIMHHONEpUOIHAs  (HOPMBI
[lepnoamueckoii cuctembl XumMuieckux 1aeMeHToB [[. . Menneneesa. [lepuonst n
rpynnsl. PU3HYECKUIM CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB IIEpUOAa U T'PYIIIbI
JJIEMEHTA.

Crpoenne atromoB. CoctaB aTroMHBIX siaep. M3oromnbl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHMX  3JIEMEHTOB
ITepuomnueckoit cucremnl . M. MeHnneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa Mo ero nonoxeHuto B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u Ileproanueckoi CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BuUTHs Hayku U npaktuku. JI. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (NOJsipHAasi M HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenienb  okuciieHMs.  OKHCIMTEIbHO--BOCCTAHOBUTEIbHBIC  PEAKIIMH.
[Tpoueccel okucieHuss U BOCCTAaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIM.



Xumuueckuii IKcnepumenm. U3ydeHue oOpa3lOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THUIPOKCHIA LHWHKA C pPACTBOPAMHU KHUCIOT H
LIEJI0YEH, IPOBEICHHUE OMNBITOB, WIUIIOCTPUPYIOIHUX IPUMEPHI OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKUUid (TOpEHUE, PEAKIIUH PA3JI0KEHUS, COCTUHEHNUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi mMeXnpeaMETHBIX CBSI3€M MpH H3y4eHUHM XUMUU B 8 Kiacce
OCYUIIECTBJISIETCS. 4E€pe3 UCIOJIb30BaHUE KaK OOIIUX €CTEeCTBEHHO--HAYYHBIX
NOHATUW, TAK U TOHATHUH, SBJIAIOIIUXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIC TTOHSATHS: HAYIHBIA (PaKT, TUIOTE3a, TEOPHS,
3aKOH, AaHalW3, CHHTE3, KiIaccupuKalusa, NEPUOAUYHOCTb, HAOIIO/ICHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIBI, PAAUOAKTUBHOCTbh, MOJIEKYJA, AIEKTPUUECKUM 3apsij, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEILECTBA, I'a3, (U3NUECKHE BEJIMYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IIAaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MOJIE3HBIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVTACC BemecTBo M XMMHYECKas peakius

[Tepnonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOWCTB
XMMHUYECKUX JJEMEHTOB TMEPBBIX TPEX TMEPUONOB, Kalus, KalblUsi WU UX
COCMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »dJIeMEeHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUAbI XUMHUYECKOW CBA3U. THUIBI KPUCTALUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUNA KPUCTALUINYECKON PEIIETKU U
BHJla XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus XumMuaecknx peakiifil Mo pa3IndHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEILIECTB, MO TEIJIOBOMY 3(]dekry, 1o
U3MEHEHUIO CTENEHEW OKHMCIICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTajlu3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUH, TEPMOXUMHUECKUE
YpaBHEHHUS.

[lonsitTue o ckopoctu xumuuecko peakuuu. Ilonstre 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakmnusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX



pCaKnuAiXx. [lonsitue o karanmuze. [loHATHE O XUMHUYECKOM PaBHOBCCHH. cDf:lKTOpI:»I,
BJIMAIOONIUC Ha CKOPOCTb XUMHYECKOMN PCaKOMU N IIOJIOKCHUEC XHUMHYCCKOI'O
PaBHOBCCHA.

OKHCIUTENbHO-BOCCTAHOBUTEIIPHBIC ~ pEaKIMH,  JJIEKTPOHHBIM  OaiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIUH. CocraBneHue  ypaBHEHUH
OKHCJIUTEIIPHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMiA C  HCIOJIB30BAHHEM  METOMA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONTUTHYECKON TUCCOUUALU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOIMALMA BEUIECTB C PA3JIUYHBIMU BHAAMHU
XUMHU4ecKkoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOTO 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKI[U MOHHOTO OOMEHa,
NOJIHBIE M COKpalI¢HHbIE HWOHHBIE YpaBHEHUA peakuuid. CBOHCTBa KHUCIIOT,
OCHOBaHMM W COJied B CBET€ TMPEACTABICHUM 00 AIEKTPOIUTHYECKOM
nucconmannu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHsTHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm. O3HAKOMIIEHHUE C MOJIETSIMU KPUCTAITMYECKUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATPUsi), HCCIEIOBAHWE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOM PEaKIMh OT BO3JACHCTBUS PA3NIMUHBIX (HAKTOPOB,
MCCJIEIOBAHKE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEUIECTB, Mpoliecca JUCCOLMALINH
KHCJIOT, IIeJoueld W cojied (BO3MOXHO HCIIOJIb30BAHUE BHJIEO MaTEpHAIOB),
POBEJEHUE OMBITOB, MJUTHOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIUA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIJACJICHHE raza, oOpa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuy pas3ioXKEHUs, COCIUHEHHs), PACIIO3HABAHNE HEOPTaHMYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEaKUUMid Ha HOHBI, PpEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaibl 1 MX coeIMHEHUST

OO6mrast xapakTepucThKa TajoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3UYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBA Ha TMpuUMepe  XJopa
(B3auMoJEeiCcTBHE C METaulaMd, HEMETaJJlaMH, IejioyamMu). XJIOPOBOIOPOI.
ConsiHast KHCIIOTa, XUMUYECKUE CBOWCTBA, MOJIydeHUE, NMpuMeHeHue. JleilcTBue
XJIOpa W XJOPOBOJAOPOJA HA OPraHu3M 4YeJIOBeKa. BakHenmue XJIOpUAbl U HX
HaxXO0XXJICHUE B TIPUPO/IE.

OO6mrast xapakTepucTrka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne W (uU3NUECKHe CBOWCTBA
MPOCTBIX BEILIECTB — KUCIOPOJIa U Cepbl. AJUTOTPOITHBIE MOIUDUKAIIMKM KUCTIOPOa



U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHUE, (PU3UYECKUE U
XuMH4Yeckue cBorcTBa. OKCUABI CEpbl KAK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, (QU3HYECKHE ¢ XHMHUYECKHE CBOWCTBa (OOIHME Kak
MPEACTaBUTENS KJacca KHUCIOT | crenuduueckue). XUMHUYECKHE PEaKIuH,
JeXKallie B OCHOBE MPOMBIIIEHHOTO CIMOCc00a TOJYYEHHsS] CEpPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOTHI. CoJIi CEPHOM KUCIIOTHI, KAYECTBEHHAsI PEAKLIMS Ha
cynb(dar-uon. Haxoxmenune ceppl M €€ COCOUHEHUH B MpUpoJe. XUMHYECKOES
3arps3HECHUE OKPYXKAIOMICH Cpeabl COCAUHEHHUSIMU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

OOmiasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
¢uznyeckue U xumMudyeckue cBoiictsa. KpyroBopot azora B npupoae. AMMHUAK, €ro
(u3nyecKkue U XMMHUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
uX pU3NYECKUe U XMMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMOJIydeHue, (PU3UYEeCKHe U XUMHUYECKHE
cBOMicTBa (0OIIME KaK NpPEICTaBUTEN Kilacca KHUCIOT M cHenu(uueckue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHMSIT B KAuyeCTBE MHUHEPAIbHBIX
ynoOpeHuit. XuMHUYeCKOe 3arpsi3HEHNE OKPYKAIOIEH Cpellbl COeTUHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIU, 3arpsS3HCHHE BO3[yXa, IMOYBBI U BOJOEMOB). Docdop,
ajoTponHele Moaudukamuu (ocdopa, puzmueckue M XUMUYECKUE CBOMCTBA.
Oxkcup dochopa (V) u bochopHast kucnora, GU3NIECKUE U XUMUUECKUE CBOMCTRA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapakrepucThka 37JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHsA.  YIVIEpOHd,  AJUIOTPOIIHBIE
MOIU(DUKALMK, PACIPOCTpAaHEHUE B NpHUpOJe, (PU3HYECKHE U XUMUYECKHUE
cBorictBa. Ancopomusi. KpyroBopot yriepona B npupojae. OKCUbl yriepoaa, ux
(¢u3nueckue W XMMHUYECKHE CBOMCTBA, JIEWCTBHE HA JKUBBIE OPTraHHU3MBI,
HOJly4Y€HUE U MPUMEHEHHE. DKOJIOTHMYeCKHe MpOoOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza T7100adbHOTO TOTEIUICHHS KJIMMaTa, ITapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, ux (U3NYECKUe U XUMMUUYECKUEe CBOMCTRA,
nojiyueHue u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavasibHbIE MOHATHA 00 OPraHMYECKUX BEUIECTBAX KAK O COCIUHEHUSX
yraepona (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TIIMLUEPHH, YKCYCHAs KACIIOTA).
[IpuponHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroib, MPUPOAHBIA Ta3, HePTH),
OPOAYKThl UX mepepaboTku (O€H3WH), WX POJib B OBITY W IPOMBIILICHHOCTH.



[TonsiTe 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KHUpax, OENKax, yrieBoJax — U Ux
poJiM B KM3HHM 4eJIOBeKa. MarepuajibHOE€ €JUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOICTBa, TMOIy4YCHHE U
npuMmeHenue. CoenuHeHUs KpeMHUs B npupoje. OOuime mnpencraBieHUs 00
okcuze kpemuus (IV) u kpemHueBoil kucinore. CUIMKAThl, UX HCIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BakHelIne cTpouTeiabHble MaTepHUabl: KEpaMuKa,
CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [IpobieMbl 0e30MacHOro MCIOJIb30BAHUS
CTPOUTEJIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HU.

Xumuueckuii  IKCnepumenm: U3ydyeHHE O00pa3lioB HEOPraHHMYECKHUX
BEILIECTB, CBOWCTB COJISHOW KHCIIOTBI, IPOBEACHUE KAYECTBEHHBIX pPEAKIHUNM Ha
XJIOPUI-UOHBI U HAONIOZACHUE MPU3HAKOB UX MPOTEKAHHUSA, OMBITHI, OTPAKAIOIINE
(¢u3nyeckue U XMMHUYECKHE CBOMCTBA T'aJOTEHOB U UX COECIUHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C O00pa3lamMu XJIOPUIOB
(rasoreHuI0B), 03HAKOMJIEHUE ¢ 00Opa3IaMu Cepbl U €€ COeTUMHEHUSIMU (BO3MOXKHO
WCIIOJIb30BaHME BUJIEOMATEPUANIOB), HAOIOJEHHUE TIpoliecca OOyIJIMBaHUS caxapa
10/l JEHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIOTBI, M3YYEHHUE XMMHYECKUX
CBOMCTB pa30aBiICHHON CEpHOM KHUCIIOTHI, IPOBEACHUE KAUECTBEHHOW peakIuy Ha
Cyib(aTHOH M HaONIOAEHUE TMpHU3HAKA €€ TNPOTEKAHMs, O3HAKOMIIEHHE C
(u3nuecKkuMu CBOMCTBaMHM a30Ta, (ocdopa M UX coeauHEHUH (BO3MOMKHO
UCIIOJb30BAaHUE BHAEOMATEpUAIOB), oOOpa3laMu a30THBIX MU  (PochOopHbIX
ynoOpeHuil, moyyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHUE CBOMCTB
aMMUaka, MpoBeICHNE KaueCTBEHHBIX peaKIui Ha UOH aMMOHMS U (pocdar-uoH u
M3Y4YEHUE TMPU3HAKOB HX MPOTEKAHUs, B3aUMOJIECUCTBHE KOHUEHTPUPOBAHHOMN
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUAIIOB),
U3y4eHUE MOJIeNied KPUCTAIUIMYECKUX pemeEToK anmasa, rpadura, ¢ysuiepeHa,
O3HAKOMJIEHME  C  TPOLECcCOM  aacopOUMU  pacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTHMBOrasa, MoJydeHHUe, coOMpaHue,
pacno3HaBaHME M  H3YyYEHHE CBOWCTB  YIVIEKMCIIOIO rasa, IpOBEIECHUE
KayeCTBEHHBIX peakiuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHME C NPOAYKIMEH CHIMKATHOW MPOMBIILIIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 331ad N0 TeMme «BaxHeilne HeMeTambl U UX
COEIMHEHHUSI.

MeTa/uibl M KX COeUHEHUS

OOmast xapakTepuCcTUKa XUMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnosiokeHus B llepuomnueckor cucreme xumuueckux osnemMeHtoB JI. WM.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. MeTrajnyeckas CBsi3b U



METAJUIMYECKAsT ~ KpPUCTAJUIMYECKas  pemeéTka.  DJIEKTPOXUMHYECKHU  psf
HanpspKeHU MeTaioB. U3WYECKUe U XUMUYECKHE CBOMCcTBa MeTaiuioB. O01me
CrocoObl TOMy4YeHHs] MeTauioB. [loHsATHE O KOPpPO3UMM METaIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTYH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[I{enouyHbple MeTaUIBL: MOJOKEHUE B [leproguyeckoid cUCTEME XUMUYECKHUX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHME UX aTOMOB, HAaXxOXICHHE B MPHUPOJIE.
du3znyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCUABI HATpuss W Kanus. [IpuMeHeHue MIEIOYHbIX METAUIOB U HUX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METa/UIbl MarHuid M KajbllUM: IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux anemMeHToB Jl. M. MenneneeBa, ctpoeHue
UX aTOMOB, Hax0XJeHue B npupoje. Guznueckue u XUMUYECKUE CBOMCTBA MATHUS
U Kanbluda. Baxueimme coenuHEHUs Kaiablus (OKCUJ, TUAPOKCHUI, COJIH).
XécTKocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmromuHuii: osoxeHue B [lepruoauyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHe aToMa, HAXOXAEHUE B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA amtOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCHJA U THIPOKCUIA
ATIOMUHUSL.

Kenezo: nomoxenne B [lepruonueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HAxXOXKJICHHE B mpupone. Dusznyeckue u
XUMHYECKHEe CBOMCTBA *kese3a. OKeuibl, THAPOKCHIBI U coiu xkene3a (II) u xxenesa
(IIT), wmx cocrtaB, CBOWCTBA M TNOJy4eHUE. XuMuueckuil IKCnepuMeHm:
O3HaKOMJIEHUE ¢ o0pa3ilaMy METAJIJIOB U CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMH,
M3yUYCHHE PE3YyJbTAaTOB KOPPO3UH METAIIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BUIEOMATEPUATIOB), OCOOEHHOCTEHW B3aMMOJICHCTBHS OKCHJA KAJIBIIMS U HATPUS C
BOJOW (BO3MOYKHO HCIIOJIb30BAHUE BHUICOMATEPUAIOB), HUCCIIEIOBAHUE CBOWCTB
XKECTKOM  BOJABI, TMpollecca TOPEHUS Kejlae3a B KHUCIOpPojae  (BO3MOXKHO
WCTIOJB30BaHUE BUJIEOMATEPUATIOB), TMPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakIuii Ha MOHBI: MarHus, KaibIlvs, allOMUHUS, IUHKa, kene3a (II) m kemesa
(IT1), memu (II), HabnrojeHUE W OMNMMCAHUE TMPOIECCOB OKPAIIMBAHUS TUIAMEHH
MOHAMU HATPHs, KIS U KaJdblKs (BO3MOXKHO HUCIOJb30BAHUE BUIEOMATEPHAIIOB),
uccieoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIA ATIOMHHHUS M THAPOKCHIA
[IUHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 M0 TeMe «BaxkHelme MeTaJlibl U UX
COCMHECHUSD).



XUMHA U OKPYKAKIIadA cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. besomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUUYECKHX peakuuid B ObiTy. [lepBas momorib mpu
XUMHYECKUX 0KOTraxX U OTPABIICHHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAIoIIeW cpenbl (MpenenpHas J0ImycTUMast
KOHLIEHTpauus BewecTs, aaiee — [1JIK). Poib XumMuu B pelieHUN 3KOJIOTUYECKUX
npoOsem.

Xumuueckuii IKCnepuMenm:
u3y4eHne o0pasoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIC
MaTepualbl).

Mexcnpeomemmnuwie ceasu

Peasmmszanuss mMeXnpeaMETHBIX CBS3€M NpPH HM3y4EHUM XUMUHA B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATHH, TAK W MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU JUISI OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO0mre ecTecCTBEHHO-HAy4YHbIE€ MOHATHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccudukauus, TMEePUOJUYHOCTb, HaONIIO/CHNUE,
DKCIIEPUMEHT, MOJECIMPOBAHNUE, H3MEPEHUE, MOJECIb, SBICHUE, NapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKJIUJ,
U30TONBI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKHHM 3apsil, IPOBOJHHKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIITNYECKAS
pemérka, CIulaBbl, (PU3MYECKHE BETUYMHBI, €IUHHIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouochepa, KOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE IOPO/IbI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOILEro
0o0pa3oBaHMsI JOCTUTAlOTCS B XOJA€ OOy4YeHUsT XMMHHM B €JIMHCTBE Y4YEOHOH H
BOCIMTATEIbHON EATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIFTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMHU, NPUHATHIMH B
oOmiecTBe MpaBHIaMM M HOpMaMu IIOBENECHHUS H CIIOCOOCTBYIOT IIpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIIN3ALMNA O0yJarOIUXCSl.

JIMYHOCTHBIE ~ pe3yJdbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM  IO3MTHBHBIX LEHHOCTHBIX OpUEHTAUUHd U
pacUIMpEeHHE ONbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNaTpUMOTHYECKOT0 BOCHUTAHHWS. I[ICHHOCTHOTO OTHOUICHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIIEIHIO,
MOHUMAHUsl 3HAYEHUS XMMUYECKOW HAyKH B >KM3HHM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOU MH(pOpMaLMel O MEePeOBbIX JOCTIKEHUAX U
OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUSIX 00 YCTPOICTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOT0 BOCTIMTAHUS

IPEACTABICHUS O COLMAIBHBIX HOPMAaX M IpPaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHMKAaTUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIENOBATENbCKOM, TBOPUECKOW W JIPYrMX  BHJAX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBIMOJIHEHUH Y4EOHBIX, IIO3HABATENIbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpoOIlecce 3TOM Y4eOHOW MAesATENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHE M TMIOCTYIIKM CBOMX TOBApHUIIEH C NO3WULHH
HPABCTBEHHBIX U IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHUsA MOCIEICTBUU IOCTYIIKOB;
3) NmEHHOCTH HAYYHOTO MO3HAHHWSI. MHPOBO33PCHYECKUE MPEACTABICHHUS O
BEILIECTBE M XMMHMUYECKOM PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH M COCTABIAIOLIME OCHOBY JUISl MOHMMAaHUs CYLIIHOCTH HAyYHOU
KapTUHBl MHpa, NPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS
IIPUPOABI, B3aMMOCBA3SAX YEJIOBEKAa C IPUPOAHOW CpPENoM, O pOJIM XHMHUMU B
NO3HAHUM ATHUX 3aKOHOMEPHOCTEW; I103HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA
MOJIyYCHHE HOBBIX 3HAHMM 10O XUMHUH, HEOOXOAWMBbIE g OOBICHEHUS
HaOIIOAaeMBIX TPOIIECCOB W SIBJICHUWM, MO3HABATEIbHOW, MH(POPMAIMOHHOW U
YUTATEIbCKON KyJNbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSTEIbHOM pabOThI C
y4eOHbIMU TEKCTAMH, CIPABOYHOM JIUTEPATypOil, JOCTYMHBIMH TEXHUYECKUMHU



CpeacTBaMu HMH(OPMALMOHHBIX TEXHOJIOTUW; MHTEpeC K OOYYEHHIO M MO3HAHMUIO,
JT0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPAa30BAHUIO, TPOEKTHOMN
U UCCIIEJI0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBlIEHHOCTH H
ypoBHs 00y4eHUs B JalbHEHIIIEM;

4) ¢dopMHpoOBaHUS KYJIbTYPbI 310POBbSI. OCO3HAHUC IICHHOCTH >KHM3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBbIO, YCTAHOBKHU Ha 3J0POBBIA 00pa3
’KU3HU, OCO3HAHUE TIOCTICICTBUN U HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
aJIKOTOJISl, HAPKOTUKOB, KYpEHHs), HEOOXOIWMOCTH COOJIIOJICHUSI TPaBUII
0€30MacHOCTH MpHU OOpalIeHUH ¢ XUMUYECKUMHU BEIIeCTBAaMHU B ObITY U peanbHOU
KHU3HH, 5) TPYAOBOI0 BOCIHMTAHHWSI: HHTEPEC K MPAKTUYCCKOMY H3YUCHUIO
npodeccuii ¥ Tpyda pazIUYHOTO pOJa, YBaXKEHUE K TPYyIy U pe3yibTaTam
TPYAOBOM JEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUW 1O XWUMHH, OCO3HAHHBIA BBIOOp HMHAMBHUIYAIBHOM TPAaeKTOPHH
MPOJIOJKEHNS. 00pa30BaHMS ¢ YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, 0OI111eCTBEHHBIX MHTEPECOB u MOTpPeOHOCTEM, YCIIECIIHOMN
npo(eCCUOHATBHOW  AESITENIBHOCTH W Pa3BUTHUA  HEOOXOJUMBIX  YMEHU,
TOTOBHOCTh /IalITHPOBAThCS B MPOQECCHOHANBHOU cpelie; 6) IKOJIOrHYecKoro
BOCIIMTAHMSA: DSKOJIOTMYECKH IIeJIecO00pa3HOe OTHOUIEHUE K NPHUPOAE Kak
MCTOYHHMKY KU3HM Ha 3eMJie, OCHOBE €€ CYLIECTBOBAaHHUS, MOHUMAHUE LEHHOCTH
30pOBOro M 0Oe3omacHoro oOpa3a »HU3HU, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3MUYECKOMY U IMCUXMUYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH
coOJII0/IeHUs MpaBHJI 0€30M1aCHOTO MOBEICHUS MPU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYalUsIX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSITh
3HAHMS, MOJydaeMble MPU U3YYEHUM XMMHH, JUIS PEIICHMs 3a1ad, CBSI3AHHBIX C
OKpY’)KAIOIEW MPUPOJHOM CPEIOW, ISl TOBBIIICHUS YPOBHS 3KOJOTAYECKOU
KYJbTYpbl, OCO3HaHUSI II100aTBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIeM U MyTeu
UX peuIeHUs] OCPEACTBOM METOJ0B XUMHH, FKOJIOTHYECKOTO MBILIJICHUS, YMEHHUS
PYKOBOJACTBOBAaTbCSI UM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLIMAJIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMbIE IS
(GopMuUpOBaHHA MHPOBO33PEHUS OOIEHAyYHbIE TMOHATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeAMeTax M IMO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATHX IPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM
HAay4YHOW KapTUHE MHpA, U YHUBEpCalbHbIE YueOHble NEHCTBUS (II03HABATEIbHbIC,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpblE oOOecrneynBaoT (popMUpoBaHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO ydeOHOMU
JESITEILHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE yUeOHbIe aeiicTBUsA ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUU: PACKPBhIBATh CMBIC] XUMHUUYECKUX IMOHATHH (BBIACIATh MX XapaKTEpPHbBIC
NPU3HAKH, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU IOHATHSIMH), HCIIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTIEIBHBIX ()aKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUH [IJIs1 KJIaCCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3M MEXJIY OOBEKTaMU H3Yy4CHUS,
CTPOMTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, NETyKTUBHBIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIIOUYEHUSI; YMEHUE TPUMEHSTH B MPOIECCE MO3HAHUS TTOHSATHUS
(mpeaAMETHBIE W METalmpeJAMETHBbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YEeMbIe B XHUMHUH, MPEOOpPa30OBBIBATH IITUPOKO IPUMEHSIEMBbIE B XHUMHH
MOJICTIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia W ypaBHEHHE XHUMHYECKOM peakiMu — TMpU PEUICHUH Y4eOHO-
MO3HABATEJbHBIX 337a4, C YUETOM ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATH U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMHYECKHUX
BCILIECTB M XUMHYECKUX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-
CJICICTBEHHBIC CBSI3M U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAdeCTBE OCHOBBI [JIsi (OPMHPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE TMPABWILHOCTH BBICKA3bIBAEMBIX CYXKIICHHN; MPUOOpPETEHHE OIbITa 10
IJJAHUPOBAHWIO, OpPTaHM3AIlM W TIPOBEICHUIO YUYCHHUYECKHX DKCIICPUMEHTOB,
yMeHue HaO0aTh 3a XOAOM IIPOIecca, CaMOCTOSATEIBLHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 000OIIECHHS M BEIBOJIBI IO Pe3yJIbTaTaM IIPOBEAEHHOTO
OTbITa, WCCJIEAOBaHUS, COCTaBJISITh OTYET O mMpojenaHHOM pabote. PaGora ¢
uHopmanmen:

yMEHHUE BBIOMPATh, aHAJTU3UPOBATH U HHTEPIIPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BHIOB W (DOPM TPEICTABIICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIIPABOYHBIC
mocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(OpMaIuio;

YMEHHUE TPUMEHATh Pa3IMYHbICE METOIBI M 3aIlPOCHl MPU TOWCKE U OTOOpE
nH(OpMAIIMU W COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOIUMBIX ISl BBITIOJHCHHUS
y4eOHBIX ¥ TIO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B
0o0JJTaCTH  WCIIOJIB30BaHUS  HMH(POPMAITMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHH,



OBJIAJICHUE KYJbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (JOpMY MpeJICTaBlIeHNs HHDOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/la4yd  HECJIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu  ¢opmamu TpadUKd M MX KOMOWHAIUSIMH; YMEHHE HCIOJIB30BaTh M
aHAIM3UpOBaTh B TMpoIllecCe YYEOHOM M HCCIEHOBATENbCKON NIEATETbHOCTH
UHGOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SIIICTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIOIIEeH MPUPOTHOM Cpe.Ibl.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIEe JeHCTBUS:

yMEHHUs 3aJlaBaTh BOMPOCHl (B Xxojae Auanora W (WIW) JUCKYCCHH) TIO
CymiecTBy  oOcCyxgaeMol  TeMbl, (HOpMyIHpOBaThH CBOM  MPEIOKCHHS
OTHOCUTEJIBHO BBIIIOJIHEHUS TPEJIOKEHHOM 3aJayd; YMEHUS MPEACTaABIATH
NOJIYYEHHbIE pE3yJIbTaThl MO3HABATEIbHOM  JEATEIIBHOCTH B  YCTHBIX H
NUCbMEHHBIX TEKCTaX; JIeJlaTb MPE3CHTAlMI0  PE3YJIbTATOB  BBIMNOJHEHHS
XUMUYECKOTO JKCIEpPUMEHTa (J1a00paTOpHOTO OIbITa, JabopaTopHOM padOThI 1O
HCCJIEIOBAHUIO CBOWCTB BELIECTB, YYEOHOrO MpOEKTa); YMEHHS Yy4eOHOTO
COTPYJHMYECTBA CO CBEPCTHHMKAaMU B COBMECTHOM IIO3HABATEIILHOM W
UCCIIEIOBATEIbCKON JAESITENbHOCTH MpPH PEUICHUM BO3HHUKAIOUIMX MpoOJeM Ha
OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUsS MO3UIUN (00CykAeHUsA, OOMEH
MHEHUSIMH, «MO3TOBBIC€ IITYpMbl», KOOpJAWHAIMS COBMECTHBIX JICHCTBUH,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThl U ApYyTHE).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHHE CaMOCTOSITEILHO ONPEETATh 1NN JEATeIIbHOCTH, INIAHUPOBAT,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEeNbHOCTh, BBIOUPATh Hanboee 3PGeKTUBHBIE CIOCOOBI PEIIeHUs YUEOHbIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTUPOBATH
IPEJIOKEHHBIA  QITOPUTM  JEUCTBUM NPU BBINOJHEHUHU 33JaHUM C Y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UENH, yMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
coliepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAHUSA, YMEHHSI U CIIOCOOBI
nercTBul, crnermuduUecKue JUIS  IpeaMeTHOM obnacth  «XUMHS», BHIIbBI
NEATEIbHOCTH MO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIty oOydenus B 8 Kjiacce npeIMeTHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:



PACKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJAHOPOAHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIHLHOCTb, CTEIMEHb
OKHCJICHUS, XMUMHYECKasi PEaKIus, KIacCHU(PUKAIUSg PEaKIuii: peaKIuu
COCAMHEHUS, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, K30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aToMHas OpOuTalb, PAaaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAsl U HEMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEIIECTBa
(TporeHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYCCKUX TIOHATHH U
PUMEHSTh 3T MOHATUS MPU ONMMCAHUH BEIIECTB U UX MPEBPAIICHHUI;
HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (opMyi
BEIIECTB U YPABHEHUM XUMUYECKHUX PEAKIIUA;

OTPENICIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEOUHEHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

packpeiBath cmbica [lepuogmyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHusi B Ilepuoauueckoit cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO yU€HHs, 3aKOHa ABOTaJIpo;

OMUCBHIBATh M XapakTepu3zoBaTh TaOnMuHyro Gopmy Ilepuoandeckoit
CUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymnmna)» u «mnodounas noarpynna (b-rpymma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuoguueckas cuctema Xxumudeckux osjemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO AIICKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XMMHUECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuy (10 YUCIAy M COCTaBy YYacTBYIOUIMX B pEaKLUU
BELIECTB, N0 TEIIOBOMY 3D (DexTy);



XapaKTepu30BaTh (ONMHUCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPXkKAAs ONMCAHUE PUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHUYECKHX IIPEBpAIlCHUA B
Pa3INYHBIX YCIOBUSAX;

BBIUMCIISAITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO [IOJII0 XHUMHYECKOIO 7JJIEeMEHTa 1o (opMmyiie
COCIMHEHHUSI, MaCCOBYIO JIOJII0O BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKOW PEaKLUN;

MPUMEHATH OCHOBHBIE OIEPAIIMU MBICIUTEILHOU ACATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTH3alllIo, KiacCcu(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€U — JJIsl U3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIMil, eCTeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIIOJICHUE, H3MEpPEHHEe, MOJCIUPOBAHHUE, AKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

CIENOBATh  MpaBUjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyIOM |
7a00paTOpHBIM O0OPYJIOBAaHWEM, a TakKXKe IIpaBHJIaM OOpAIlCHHUS C
BEIIECTBAMH B COOTBETCTBUHM C HHCTPYKIHMSMHU TI0 BBINOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB M0 TMOJIYYEHHI0O W COOUPaHUIO
razoo0pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTb W TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOUEH U KUCIOT ¢ TOMOIILI0O HHIUKATOPOB
(;makmyc, henondraneny, METHIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kjiacce npeIMeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCJICHUS, XUMUYECKasl pPeaKiusi, XUMUYecKasi CBsI3b, TEIUIOBOM d(PDHEeKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pAaCTBOP,  DJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLUMAIMSA, PEAKUUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTuMble H
HeoOpaTUMble pEaklUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINIb,  OKHCIEHHWE U  BOCCTAHOBIICHHUE,
ajoTponus, aMmpOTEepPHOCTh, XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAS,



METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEeaKUWH, MPEAeIbHO JOIyCTUMas
koHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHA U
IPUMEHSTH 3TH NOHATHUS IIPU ONMCAHUU BELIECTB U UX MPEBPALLICHUII;
WCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJISI COCTaBIICHUS (HOpMyI
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIU;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX PpA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTb BEIIECTB K
onpeAenéHHOMY KIJIACCy COEIWHEHH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3U (KOBaJ€HTHas, WMOHHAs, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIe, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKUX COECAMHEHWM, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHME: OIMCHIBATH M XapaKTEepU30BaTh
tabnuunyio (opmy Ileproandeckoil cUCTEMbl XMMHYECKUX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-rpynma)y U «mobouyHas
noarpynmna (b-rpymnma)», manbie ¥ OONbIIME TMEPUOABI, COOTHOCUTH
0003HAaUEHHUsA, KOTOpbIE HMEIOTCd B NEPUOJUYECKOM Tabmuue, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YHCIO JJIEKTPOHOB U
pacrnpezieieHue MX [0 3JEKTPOHHBIM CIIOSIM), OOBACHATH oOLIUe
3aKOHOMEPHOCTU B MU3MEHEHUHM CBOMCTB JJIEMEHTOB M UX COCIMHEHUM B
npeaenax MajblX IEPUOIOB U IJIABHBIX NOATPYNN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTbI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKUE peakuuu (10 YUCIy M COCTaBy YYAacTBYIOUIUMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, IO U3MEHEHHUIO CTENEHEW OKHCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHYECKUE
CBOMCTBA NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAasi ONUCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIUM;

COCTaBIIATb YPABHEHUS DJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIMUi, TMOATBEPKIAIINX CYIIECTBOBAHHUE
TEHETUYECKOU CBSA3U MEXKY BEUIECTBAMU PA3JINYHBIX KJIACCOB;



pacKpblBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI
IIOCPEICTBOM COCTABJIEHMS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIUii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBpAIllEHUH B Ppa3IUYHbBIX
yCIIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYJIAPHYI0O U  MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (opmylie
COEIMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON pEaKINH;

coOnrofaTh  MpaBWia  MOJB30BAaHMSI ~ XMMHUYECKOW  TMOCYJOM U
7a00paTopHbIM  O0OPYAOBAHMEM, a TAaKKe IpaBUia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH [0 BBIIOJIHEHUIO
71a00paTOPHBIX XHUMHUYECKUX OIBITOB MO IMOJYYCHHUIO W COOUPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJNUTh  PEAaKUUH, MOATBEPXKAAIOIIME  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpHUI-, OpOMUI-,
noaua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHBl aMMOHHUSI W HOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIE OIEpAllUM MBICIUTEIHHON JASATEIbHOCTH — aHaJIu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX pEaKIUi, eCTeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JICHUE, M3MEPEHHUE, MOJICIUPOBAaHUE, SKCIICPUMEHT (pealbHBIN U
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoandecTBo yacoB
.N‘«.; HaumeHnoBaHue pa3iesioB u KoHTpoJbHbie Ipakruueckie pagoThi BgeKTpomnﬂe (uudposbie)
n/n TeM MpPOrpaMMbl Beero paGoTh! o0pa3oBaTeIbHbIE pecypchl
Pa3nen 1. IleppoHayanbHble XAMAYECKUE TOHATHS
XumMuss — BakHas 001acThb
€CTeCTBO3HAHUS U
1.1 MPaKTUIECKON NeATEIEHOCTH 5 0 2 BH6H_H°TeKa LHOK
— https://m.edsoo.ru/7f41837c
BerectBa u xXuUMHuecKue Bubnnoreka IIOK
12 peaximu 15 1 0 https://m.edsoo.ru/7f41837¢c
Hroro mo paznmery 20
Pasnen 2. BaxkHeliliue npeacTaBuTe I HEOPraHMYECKHUX BelllecTB
Boznyx. Kucnopon. [Torstue 06 Bubnmoreka IIOK
21 OKCHIAX 6 0 0 https://m.edso00.ru/7f41837¢c
Bopopoa.Ilousarue o kucnorax u bubnmoreka [JOK
2.2 COTIIX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [Tonstue 06 bubnmoreka [JOK
2.3 OCHOBAaHHSX 5 1 1 https://m.edsoo.ru/7f41837¢c
OCHOBHEbIE KJIacChl Bbubnunoreka [JOK
2.4 HEOPraHMYECKHMX COEIMHEHHIA 11 1 1 https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny

3 0

Pasznen 3. Hepnommec;mii 3aKOH " Hepnozm'{ecxaﬂ CUCTEMA XUMHYCCKHUX I3JICMCHTOB H. HN. MenpaeneeBa. CTpOQHI/le aTOMOB.

XumMnuyeckasn cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

Ilepuonuueckuit 3aKOH "
HCpI/IOI[I/I‘ICCKaﬂ CUCTEMA
3.1 XuMuueckux onemeHtos J[. . 7 Bu6bmiorexa LIOK
Mekerne-eBa. CTpoeHHe aToMa https://m.edsoo.ru/7f41837c
XuMHuuecKas CBA3b.
32 OKHUCIUTEBHO- 8 Bubnuorexa IIOK
BOCCTAHOBHTE/HHHIE PEAKIIHH https://m.edsoo.ru/7f41837c
Bubnmoreka IIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
Bubnnoreka IIOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[IPOI'PAMME 68
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9 KVIACC

KoauuecTBo yacoB

DJleKTpoHHbIE (LM(POBbIE)
o0pa3oBare/ibHbIE pecypchl

Ne n/mm HaumeHoBaHue pa3ieoB U TeM NPOrpaMMbl Beero Konrpoannbre MpaxTHueckue
padoThI padoThI
Pasnea 1. BemecTBo U XuMHuyecKne peakuum
[ToBTOpeHue u yrirydiaeHne 3HAHUH OCHOBHBIX Bubmmorexa [IOK
11 pasfenoB Kypca 8 K1acca S 1 0 https://m.eds00.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKLIMH Bubmmorexa [IOK
12 4 0 0 https://m.edso00.ru/7f41a636
DNEeKTPOIUTHYECKAS JUCCOLUALIMSL. Bubnmoreka IIOK
13 XUMHUYECKUE PEaKIMK B PACTBOPAx 8 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paznea 2. HemeTaJsIbl M UX COeTHHEHHUSA
OO0mast XxapaKTepUCTHKA XHMAYECKHUX YIEMEHTOB Bubmmorexa [IOK
2.1 VIIA-rpymms!. I'anoress! 4 0 1 https://m.edso00.ru/7f41a636
OOmass  XapakTepUCTHKa  XUMHYECKHX
29 anemeHTOB  VIA-rpymmel. Cepa u  e€ 6 0 0 bubnmoreka [JOK
' COCIIMHEHUS https://m.edsoo.ru/7f41a636
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OOmast XapaKTepHCTHKAa XHMHYECKUX DJIEMEHTOB

23 VA-rpynnsl. A3or, pochop 1 uX coeAnHEHUs 7 Bbubmmorexa [IOK
' https://m.edso00.ru/7f41a636
OOmast ~ XapakTepHCTHKa  XHUMHYECKHX
24 aneMeHToB IVA-rpynnel.  VYrioepon u 8 Bubnmoreka [IOK
' KPEMHHI 1 UX COCTUHCHHUS https://m.edsoo.ru/7f41a636
HUroro mo paszaeny 25
Paznen 3. MerasIbl M UX COeTHHEHHUS
Bubnmoreka IIOK
3.1 OOmue cBO¥CTBA METAILIOB 4 https://m.eds00.ru/7f41a636
Bubnuoreka IIOK
3.2 BaxnHeiine MeTayuIbl U BX COSANHEHUS 16 https://m.eds00.ru/7f41a636
Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:xamoumas cpega
Bbubnmoreka IJOK
4.1 BemectBa 1 MaTepuasl B )KU3HU YEIOBEKA 3 https://m.eds00.ru/7f41a636
HWroro 1o pazaeny 3
Bbutnuoreka IIOK
PesepBHOE BpeMst 3 https://m.eds00.ru/7f41a636
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OBECINEYEHHUE OBPA30BATEJIBHOI'O IPOLIECCA OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAIBL JUIs1 Y UEHUKA

. Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxkrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

e Xumumsa, 9 xmacc/ Tabpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A., AKIHMOHEpHOE OOIIECTBO
«M3narenbctBo «IIpocBemenue» Tadbmuisl: [lepuoanueckas cucrema Xumudeckux sneMeHToB /1. H.

MenneneeBa, Tabyinila paCTBOPUMOCTH, SJIEKTPOXUMUUECKUHN PSiJ HATIPSYKEHUSI METAJUIOB

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzauus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -
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