MHHUCTEPCTBO IPOCBEIIEHUS] POCCUMCKOM ®EJIEPALIAN
Munncrepero oGpasoBanns u Hayku Kypcekoi o6nactu
Ympapnenue 1o enam o6pasoBaHus ¥ 3ApaBOOXPAHEHHS

Anvunuctpanus Kypckoro pationa Kypckoit o6nacts

MBOY «Cpennss o6imeo6paszoBarensHas mxoa uM. A. HeBckoroy

PACCMOTPEHO ITPUHSATO
Ha 3acemgannu MO Ha 3aceJaHuu
€CTECTBEHHO- MeAaroru4eckoro
MaTeMaTH4IeCKOI'o IMKIIa coBeTa
pykoBoguTenms MO

IIpotoxon Nel ot
H.B. Illytosa / Y~ /

30.08.2024r.
mpotokoa Nel ot
30.08.2024r
TOUKA \’pocm
PABOYAS ITPOTPAMMA
(ID 4075908)

y4uebHoro mpeamera «Xumus. Bazosiii YPOBEHE)»
Juist o6ygarommxcs 8 — 9 Kmaccos

(¢ Henone30BaHKHEM IH(POBOTO U AHAIOTOBOTO 0GOPYIOBAHES IICHTPa €CTECTBEHHOHAYYHOM H
TEXHOJIOTHYECKOH HampaBieHHoCTeH eHTpa « Touka pocTa»)

1. Mckpa 2024



TOUKA \!pocm

HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJIECHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOECHHUS OCHOBHOM
o0pa30BaTeIbHON IPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMsl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke Ha OCHOBE (peepanbHOl paboyeil mporpaMMbl BOCHUTAHUS U C
y4€TOM  KOHIIENIIMM  TpernojaBaHusi  y4yeOHOro  mpeaMera  «XUMHUS» B
oOpazoBaTtelibHbIX opranu3anusax Poccuiickoit deaepanuu.

[IporpaMmma mo xumuu Ja€T TPEJICTABICHHE O IEeNsIX, OOIIeH CcTpareruu
0o0Oy4eHHUs, BOCIUTAHUS U Pa3BUTHsI 00yUalOUMXcs CPeACTBAMH y4eOHOT 0 IpeaMeTa,
YCTAaHABIIMBAET  00s3aTENbHOE  MPEIMETHOE  COJEp)KaHHUEe,  IpeaycMaTpHUBaeT
pachpeneneHye ero mo KijaccaM M CTPYKTYpUPOBAaHHME IO pasjenamM U TeMaM
nporpaMMbl  TO  XHMHUH, OIpEACNsieT KOJIMYECTBEHHbIE U  KayeCTBEHHbIC
XapaKTEPUCTUKU COJIEPKAHUSI, PEKOMEHAYEMYIO0 TOCJIEeI0BATEIbHOCTh HW3YUYEHUS
XUMUU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH YU4EOHOTO
MpoLecca, BO3PACTHBIX OCOOEHHOCTEH OO0Yy4aroluXcs, ONpeAeNsieT BO3MOXHOCTU
npeaMera s peaid3alii  TpeOOBaHMM K pe3ysbTaraM OCBOEHHUSI OCHOBHOM
00pa3oBaTesbHOM MPOTpaMMbl Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHus, a TAKKe
TpebOBaHU K pe3yibTaTaM 00y4YeHUsI XUMUHU Ha YPOBHE 1IeJIel U3yUueHus NpeaMeTa
U OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIbHOW JCSATENILHOCTH OO0YyYaroumerocss 1o
OCBOEHHIO Y4eOHOTO COJIEPKaHUS.

3HaHWE XWUMHUHU CIY>KUT OCHOBOM 1Jii (OPMUPOBAHUS MHUPOBO33PECHUS
00y4aroIerocs, ero nNpeacTaBieHuil 0 MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb
UrparT GopMUpyeMble XUMUEH TTPEJACTABICHHUS O B3aUMOIIPEBPAIIEHUAX YHEPTUU U
00 DBOJIOIMHM BEHIECTB B TPHUPOJE, O MYTIX perieHus riIo00aabHbIX TPoOIeM
YCTOMUYMUBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, YHEPTETHUECKOM, TMHUIIEBOU U
HKOJIOTUYECKON Oe30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET  pealM3allid  BO3MOXHOCTEW  JUIs  CaMOpa3BUTUA |
dbopMHupOBaHKS KYIbTYPhI JIMYHOCTH, €€ 001Iel U (yHKIIMOHAILHON I'PAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
oOy4JaloIuXcsi, HABBIKOB WX  CaMOCTOATEIbHOM  y4eOHOW  JesTeNbHOCTH,
DKCIIEPUMEHTANIHBIX M HWCCIIEOBATENbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MTOBCETHEBHOM KHU3HH, TaK U B TPO(PECCHOHAIIBHON JIeATETLHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
[IEJIOCTHOTO B3IUIsIIa HAa €IUHCTBO MPHUPOIBI U UEIOBEKA, SBISAETCSA OTBETCTBEHHBIM
ATarnoM B (pOPMUPOBAHNYU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YyUaIOIuXCs;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B JKOJOTUYECKOE
oOpaszoBaHue 00yJarOITUXCSI.

JlanHple HampaBieHUST B OOYyYeHHH XUMHH O00ECIeYMBAIOTCA CHErupUKON
cCollep’kaHusg ~ y4eOHOro  TpeaMeTa,  KOTOPBIM  SIBISETCS  MEeAarormyecku
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aJanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKHM XMMHHM Ha ONPEACIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCA CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUH XHUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM M  HEKOTOPBIX  OTHAEJIbHBIX  3HAYUMBIX  IOHATHUI
OPraHUYECKOW XUMHHU.

CtpykTypa coaep:kaHusi MpOrpaMmbl MO XUMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0o mnojaxoaa K €€ wu3yuyeHuro. Coaep:kaHue CKIAAbIBACTCS W3 CUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHI O XUMHUYECKOU
peakuuu. OO0Ge O3TU CHCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl 1O  MPUHIIUITY
MOCJEA0BATEIBHOIO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSL:

— a@TOMHO-MOJIEKYJIIPHOTO YUYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoguueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBSI3H;

— TIPEJICTABJICHUI 00 AJIEKTPOIUTUYECKON JTUCCOIAIIMHU BEIIECTB B pacTBOpax.

TeopeTnyueckne 3HAHUA PACCMATPUBAIOTCA HA OCHOBE AMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJIHOTO
YPOBHS K JPYroMy, BBITIONHS (DYHKIIMK OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUSA U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUSA U TMOJYyYCHUS H3ydaeMbIX
BEILIECTB.

OcBoeHue TporpaMMbl IO  XUMHUHU  CHOCOOCTBYeT  (pOPMHPOBAHUIO
MPEJCTABICHUS 0 XUMUYECKOM COCTABIIAIONIECH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CHUCTEMHOM MPUPOJIbl, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO M METOoJaM
NO3HaHUA B Hayke. M3ydeHne XuMHuu IPOUCXOIUT C MPUBJICYECHUEM 3HAHUI U3 paHee
U3YYEeHHBIX YUeOHBIX MpeaMeToB: «Okpyskatomuit Mmupy», «buonorus. 5—7 knacce» u
«Pusunka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM NPOUCXOAUT (OPMHUPOBAHME 3HAHUW OCHOB
XUMUYECKOH HAyKh Kak O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphL. 3ajayda
y4eOHOro MpeAMeTa COCTOMT B (DOPMHUPOBAHHUU CHUCTEMBl XUMHUYECKUX 3HAHUH —
BOKHEUINX (PaKTOB, MOHSATHUN, 3aKOHOB M TEOPETHYECCKUX ITOJOKECHHM, TOCTYITHBIX
0000IIICHNIT MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAayKH, B TPHOOIIEHUU K
HAay4YHbIM METOJAaM IO3HAHUS MpPU H3YYEHUM BEIIECTB M XWMHUYECKUX PEaKIHil, B
(dbopMUpOBaHHUY U PA3BUTHUU MTO3HABATEIHHBIX YMEHUI U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEIBHOW M y4eOHO-MCCIIEeNOBATENBCKON JESTEIIbHOCTH, OCBOSCHWUU TIPABHII
6e3omacHOro oOpanieHus ¢ BeIEeCTBAMHU B TOBCETHEBHOMN KU3HHU.

[Ipyn u3yueHUM XMMHUU Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMS Ba)KHOE
3HaYEHUE MPUOOPENTH TaKHe 1eTH, KaK:

— (opmupoBaHHE UWHTEIJIEKTyaIbHO PAa3BUTON JUYHOCTH, TOTOBOM K
caMO00pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY TIPHHSTHIO PEUICHUH,
COCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSIM KU3HU;
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—  HampaBJICHHOCTh  OOydYeHUsT Ha  CHUCTEMAaTHYEeCKOe  IPHOOIIEHHE
Oo0y4YalIIUXCs K CaMOCTOATEIbHOM II03HABATEIbHOM JESATEIBHOCTH, HAy4YHBIM
METOJlaM IMO03HaHusA, (OPMUPYIOIIMM MOTHUBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHue yclIOBUM, CIMOCOOCTBYIOMIMX MPUOOPETEHUIO OO0YYarOIIUMUCS
ONbITAa Pa3HOOOpPA3HOM JESATENIbHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYECHHUE IS
Pa3IUYHbBIX BUJIOB JESATEIBHOCTH;

— (¢opmupoBaHue oO0me (QYHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHUCJIE YMEHUI OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa, UCIIOJIb3YsI 3HAHUS U OIBIT, TOJIyYeHHbIE IPU U3YUEHUH XUMUH, IPUMEHATh UX
IIPU pEeIIeHUH MPOOJIEM B OBCETHEBHOM KU3HU U TPYIOBOM 1€ATEIBHOCTH;

— (popMHUpOBaHKE y 0O0YUYaIOIUXCS TYMAaHUCTUUYECKUX OTHOLIEHUH, TOHUMaHUs
LHEHHOCTH XUMHUYECKUX 3HAHUM ISl BBIPAOOTKH 3KOJIOTMUYECKH LIEJIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOMH AESATEILHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS
U OKpY>Karoued IIpUpOAHOMN Cpeabl;

— pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHMSI O0IIEUEIIOBEYECKUX IEHHOCTEM, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY Mpo(uiIs U HANPaBICHHOCTU AaJIbHEUIIEro 00yUeHusI.

PaGouas mnporpamma mno xumuu aui 8-9 KiIaccoB OpUEHTHpPOBaHA Ha
peaiv3alio B LIEHTpe 0Opa3oBaHUsl €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOM
HampaBieHHocTedl "Touka pocra", co3manHoro Ha ©6aze MBOY "Cpennss
oOureoOpazoBatenbHas mkoina uM. A. Hesckoro" m. Mckpa ¢ 1enbio pa3BUTHS Y
oOy4YarlIUXCcsi  €CTECTBEHHOHAay4HOMH, MaTeMaTU4YeCKOM, UH(GOPMALIMOHHOM
IrpaMOTHOCTH, (OPMHUpPOBAHUS  KPUTHUECKOTO W  KPEATHBHOTO  MBIIUICHHUS,
COBEPILICHCTBOBAHUS  HABBIKOB  €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOU
HANPAaBIEHHOCTH, a TaKXKe I MPAKTUYECKOW OTpabOTKH y4eOHOTo marepuana o
yaeOHbIM TipeameTam "dusuka", "Xumus", "buonorus".

OO11ee YKMCII0 YacoB, OTBEAEHHBIX /IS U3YYCHHS] XUMUHU HA YPOBHE OCHOBHOTO
obmero oopa3oBanusi, coctaiseT 136 yacos:

B 8 KJ1acce — 68 yacoB (2 yaca B HEJIENIO),

B 9 KJ1acce — 68 4acoB (2 yaca B HEJIETTIO).
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COIAEPKAHME OBYYEHMUSA
8 KITACC

IlepBoHaya/ibHbIE XUMHYECKHE MIOHATHS

[Ipeamer xumuu. Ponp XMMUM B KU3HU 4eloBeKa. XMMHUSA B CUCTEME HAYK.
Tena n BemecTBa. @U3NUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonsate o Mertonax mo3HaHUs B XuMuU. Yucrteie BemiecTBa U cmecu. CriocoObl
pa3aeIeHUsI CMECEH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE »HIEMEHTbl. CHMBOJBI XUMHYECKUX
31eMeHTOB. [IpoCThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumnueckast popmyiia. BaleHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10yl XMUMHUYECKOTO 3JIEMEHTA B COCIUHECHUU.

KomnuectBo BemectBa. Mosb. Mosipas Macca. B3anMoOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYpHBIX €IWHHUIl BemiecTBa. Pacu€rsl mo ¢dopmynam
XMMHUYECKUX COCIMHEHUM.

OU3UUECKUE U XUMHUYECKUE SABJICHUSA. XUMHUUYECKAs PEakUus U €€ MPU3HAKHU.
3aK0H COXpaHEHHUs MacChl BelecTB. XuMmMudeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PeaKluid (COeAMHEHUS, PA3I0KECHHUsI, 3aMeIeHUs, 0OMEHa).

XUMHYECKHUH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW MOCYyJ0U, MpaBujiaMu pabOThl B J1a0OpaTOpUU U
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM O0OPYJIOBAaHUEM, W3YUEHHE U OIHMCAHHE
¢u3nYecKuX  CBOMCTB  OOpa3lloB  HEOPraHWYECKUX  BEIIECTB, HAOJIOJICHHE
¢u3nueckux (II1aBICHUE BOCKA, TasTHUE JIb/Ia, pACTUPAHHUE caxapa B CTyIKe, KUTICHUE
U KOHJACHCAlMS BOABI) M XUMHUYECKUX (TOPEHHUE CBEYM, MPOKATIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHHM, HAOI0ICHUE U ONTUCAHNE
NpU3HAKOB ~ NPOTEKaHHWS  XMMHUYECKUX  peakumii  (pa3jokeHue  caxapa,
B3aMMOJICCTBHE CEPHOU KHCIIOTHI C XJIOPHUAOM Oapusi, pa3jioKeHHWE THAPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMojeUCTBUE >kele3a ¢ pactBopoMm coiau meau (II),
U3Y4YCHHE CIOCOOOB pa3felieHHs] CMECeW: C TOMOIIBI0 MarHuTa, (QUIbTPOBAHUE,
BBbIMIAPYMBAHKE, JAUCTUJUISIMS, XpoMmaTorpadus, MPOBEACHUE OUYMCTKH MOBAPEHHOMN

colu,  HaONIOJIECHWEe W ONHMCAaHWe  pe3yJbTaTOB  IPOBEICHUA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUs Macchl, CO3JaHHEe MOJENEH MOJIEKYT
(IIapoCTEeP>KHEBBIX ).

BaxxHelue npeacTaBuTeJ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cMech razos. CocraB Bo3ayxa. Kucimopon — 3leMEHT W MpOCTOe
BemiecTBo. HaxoxkaeHue Kuciopona B Mpupoae, (GU3MUECKHUEe W XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. Ilpumenenne kucmopoma. CrocoObI
MOJIYYeHUSI KHCIIOPOa B TA0OpATOPUHU U MPOMBIIIICHHOCTH. KpyroBopoT kucinopoaa
B npupojie. O30H — ajuIoTponHasi MOAU(PUKALIMS KUCIOPOJa.
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TenoBoit 3D@PeKkT XUMUYECKOH peakluu, TEPMOXUMHYECKUE YpaBHEHUS,
9K30- ¥ SHAOTEPMUYECKUE PEAKIMU. TOIIMBO: yrojib U METaH. 3arpsi3HEHNE BO3yXa,
yCUJICHUE MapHUKOBOTo 3 dekTa, pa3pylieHrne 030HOBOTO CIOSI.

Bonopoa — anemeHT u mpoctoe BemectBo. HaxoxkaeHne Bogopoaa B MpUpoJe,
du3nUecKkue u XMMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oy4yeHus. KucioTe
U COJIN.

MonsipHbiii 006EM Ta30B. PacuéThl 0 XMMUYECKUM YPaBHEHUSIM.

duznueckue cBoucTtBa Boabl. Boma kak pactBopurenb.  PacTBopsl.
HacebllienHble ¥ HEHACHIIEHHBIE PAacTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBasi 1oysi BELIECTBA B PacTBOpe. XHUMHUYECKHE CBOMCTBa BOAbL. OCHOBaHWS.
Ponb pacTtBOpoB B mpupoJie U B KU3HHU 4elOoBeKa. KpyroBopoT BOnbI B NPUPOJE.
3arpsi3HeHUe TPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanuss Heopranmyeckux coeauHenuit. Oxcunbl. Kiaccudukarms
OKCUJIOB:  cojeoOpasyromue  (OCHOBHBIE,  KHUCJIOTHbIE, aM{(OTEepHbIE) U
HecosieoOpa3zyromue. Homenkiarypa okcuaoB. dusnyeckne u XuMUYECKHE CBOMCTBA
okcuioB. [loyueHue okCuaoB.

OcHoBanus. Kiaccudukanuss ocHOBaHWiA: TMIENOYM W HEPACTBOPUMBIC
ocHoBaHMs. Homenkiarypa ocHOBaHuM. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
OCHOBaHuM. [lonyyeHne OCHOBaHU.

Kucnorel. Knaccudukamus xucnor. Homenkmarypa kucinor. Duzudeckue u
XUMHUUYECKHE CBOWMCTBa KHUCIOT. Psan axtuBHoctn MetauioB H. H. bekerona.
ITony4yenue KUCor.

Comu. Homenknarypa cosieil. dusznueckue U XMMHYECKHUE CBOMCTBA COJIEH.
ITonyuenue conen.

I'enernueckas cBsi3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUM.

XUMHYeCKHUH IKCIIEPUMEHT:

KAUEeCTBEHHOE OIPEIECICHUE COJEPKAHUS KUCIOPOJa B BO3JyXE, MOJYUYEHHE,
coOupaHue, paclo3HaBaHWE U M3yUYE€HHWE CBOWCTB KHUCJIOpOJa, HaOI0aeHue
B3aMMO/ICUCTBHUS BEUIECTB C KUCIOPOJAOM M YCIIOBUSI BOSHUKHOBEHUS U MIPEKPAILICHUS
ropeHus (moxkapa), 0O3HaKOMJICHHME C OOpa3laMu OKCHJIOB M ONUCAaHHE WX CBOWCTB,
nojlydyeHue, coOMpaHue, pacrno3HaBaHWE M HM3YYEHHE CBOWCTB BOAOpOJa (ropeHue),
B3auMoJjieiicTBue Bojopona ¢ okcuaoM wmeau (II) (BO3MOXXHO UCIHOIB30BaHUE
BUJICOMATEPHAIIOB), HAONIO/IEHHEe O00paslloB BEIIeCTB KOJUYECTBOM | MOIIb,
UCCJIEI0BAHUE OCOOEHHOCTEMN pacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO,
MPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHOM MAacCOBOM JI0JIEM PacTBOPEHHOTO
BEIIIECTBA, B3aWMOJICCTBUE BOJBI C METaZIaMH (HATpUEM M KaJbIeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHANIOB), HCCIEIOBaHUE OOpa3lloB HEOPraHUYECKUX
BEIIECTB PA3UYHBIX KIJIACCOB, HAONIOJACHHE W3MEHEHUS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT W IeNodel, u3ydeHue B3aummopeicTBusi okcumaa meau (II) c
pacTBOPOM CEpPHOM KHCIJIOThI, KHCIOT C METaJUIaMH, PEAKIHN HEUTpaau3aluH,
MIOJIy4EHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETajla APYTMM H3
pacTBOpa COJM, PEUIEHNE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxxHenime kinaccol
HEOPraHWYECKUX COCIUHEHUID.
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Hepuoguueckuit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB .M. MengeaeeBa. CrpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble TOMBITKH KJIAacCU(DUKAIMKA XUMHYECKUX dyeMeHToB. I[loHsitue o
IPYIINax CXOJHBIX BJEMEHTOB (IIEJOYHbIE U IIEJTOYHO3EMENIbHBIE METAJIbI,
raJIore€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aM(OTEPHBIE OKCHUJIBI U
TUIPOKCHU/IBI.

Ilepuonnueckuii 3axkoH. Ilepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. Menpneneea. Koporkonepuoanass u anuHHonepuoanas (gopmer Ilepuognueckoit
cucreMbl xuMuueckux odiemMeHToB JI. WM. Menneneesa. Ilepuonsl U rpynisl.
DU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYMIILI JIIEMEHTA.

Crpoenue atromoB. CocraB atroMHbIX saep. M3oronel. DnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX  00OJIOYEK  aTOMOB  mepBbIXx 20  XUMHUYECKUX  AJIEMEHTOB
Ilepuomnueckon cucrembr JI. M. MeHnneneeBa. XapaKTepuUCTUKa XHUMHUYECKOIO
3JIEMEHTA M0 €r0 NoJIoKeHuIo B [lepuonnueckoi cucreme . . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUs paauyca aTrOMOB XUMHUYECKUX BJIEMEHTOB,
METAUTNYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue Ilepuomnueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKHUX
DJIEMEHTOB I pa3BUTUA Hayku W npaktuku. Jl. M. MenpeneeB — yuy€Hbl U
rpak1aHUH.

Xumuueckass CcBsi3b. KoBajieHTHast (TIOJISIpHAsT W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPUILIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb OKHUCJICHHUS. OKUCIUTENBbHO-BOCCTAHOBUTEIIbHBIC peaKIuu.
ITponiecchl OKUCIEHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKHUH IKCIIEPUMEHT:

u3ydeHue oO0pas3lloB BEIIECTB METANIOB W HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCHJIAa IIMHKA C pacTBOpaMHU KHUCIOT M IIEN0Yel, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
(ropeHue, peakIuu pa3aoKeHUsI, COSTUHEHNS).

Me:xknpeaMeTHble CBSI3H

Peanu3anusi MeXNpeaMETHBIX CBS3€H NpH HM3YYEHUM XHMMHUU B 8 Kiacce
OCYIIECTBIIAECTCS YePe3 UCIIOIH30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHIA,
TaK U NOHATHUM, SIBJISIOLIUXCS CUCTEMHBIMH JUJISL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOT'O LIUKJIA.

OO0mue ecTecTBeHHO-HAYYHBIE TOHSTHS: HAyYHBIH (DaKT, THUIMOTE3a, TEOpHS,
3aKOH, AaHaJIW3, CHUHTE3, KIacCH(pUKAIMA, TEePUOJANYHOCTh,  HaOIIOJEHUE,
JKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIENIb, SIBIICHUE.

dusuka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIIbI,
PaJMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsll, BEIIECTBO, TeJI0, OOBEM,
arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BEJTMYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, ITIJTaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: doTocuntes, apixanue, ouocdepa.
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['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOAbI, TOJIE3HbIE
HCKOIIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYecKasi peakuus

[Tepnomuuecknii 3akoH. Ilepumomuueckas cucrema XMMHYECKUX DJIEMEHTOB Jl.
. Menneneea. CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHMM CBOWCTB
XUMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIMs, KAIbIUA U UX COCIMHCHUN B
COOTBETCTBUHU C TOJIOKEHUEM 3JEMEHTOB B [lepHoanyueckoil CUCTEME U CTPOCHHEM
HX aTOMOB.

CtpoeHne BemecTBa: BUAbI XUMHUYECKOW CBSI3U. THIBI KPUCTAUITMYECKHUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U
BHUJIa XUMUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKHX BEHIECTB. XHUMHYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX
COEMHEHHM, TCHETUYECKAs CBSI3b HEOPTaHMUECKUX BEILIECTB.

Knaccudukanus XuMrudeckux peakiuii 1Mo pa3InyHbIM IpU3HaKaM (10 YUCITY
U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO TemioBoMy »Hddexry, Mo
U3MCHEHUIO CTENCHEW OKUCIECHUS XUMHUYECKHX JJIEMEHTOB, 1O OOpaTUMOCTH, TIO
YY4acTHIO Karajau3atopa). DK30- U IHAOTEPMUUYECKHE PEaKIMH, TEPMOXUMHUYECKUE
ypaBHEHMUSI.

[Tonsatue o ckopocTH xumuueckol peakiuu. [loHsitue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHE O TOMOTEHHBIX M TeTepOTCHHBIX
peaknuax. [lonsatue o karanuze. [loHsiTHe O XMMHUYECKOM paBHOBECHU. DaKTOPHI,
BIIMSIONINE HA CKOPOCTh XUMHUYECKOM peakuuu | TOJOXKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, DJIIEKTPOHHBIN OanaHc
OKUCJIUTEJIbHO-BOCCTAHOBUTEIHLHOM peaKkIuu. CocraBienue ypaBHEHUM
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUMM €  HKCIOJb30BAHUEM  METOAA
3JIEKTPOHHOTO OaaHca.

Teopust 3AEKTPOIUTHUECKON TUCCOUMALNU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BELIECTB C PA3JIUYHBIMU BUJIAMHU
XuMH4eckoi cBs3u. Ctenenp nucconuanuu. CHIIbHbBIE U ca0ble JIEKTPOIIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS NPOTECKAHUS PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpallléHHbIE MOHHBIE ypaBHEHUs peakuuili. CBOHCTBa KHUCIOT,
OCHOBaHUH M COJICH B CBETE NPEJICTABJICHHH 00 3JICKTPOIUTHYCCKON ITHCCOIUAIIHH.
KauectBennbie peakiiun Ha MOHBIL. [loHATHE O THAPOIM3E CONEH.

XUMHYeCKHUH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HEMETauioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x;mopuna HaTpusi), MCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEakUUu OT
BO3JICUCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIEAOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
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BEILIECTB, Ipollecca JHUCCOLUMALMM KHUCIOT, Menoued u  cojiedl  (BO3MOXKHO
UCIIOJIb30BAHME BHUJEO MATEPUATIOB), IPOBEJACHUE OIbITOB, HWUIIOCTPUPYIOIMINX
MPU3HAKY MPOTEKAHUS Peaklinii HOHHOTO oOMeHa (00pa3oBaHUE OCajIKa, BbIICICHUE
raza, oOpa3oBaHUE BOJbl), OMBITOB, WUIIOCTPUPYIOIMIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX pEaKIuil (FOpeHHe, pEeakluu pPa3IoXKEeHHUs, COCTUHEHUS),
pacrno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKINil Ha
WOHBI, pEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMeTa/uibl 1 UX coeIMHEeHUS

OO6miass  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHwe W (Pu3nyueckue CBONCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMUUYECKHE CBOMCTBA HA TpUMEpPE XJIopa (B3auMOACICTBUE C
MeTaljlaMd, HEMeTallaM{, Iuejnodamu). XjopoBojpopor. ConsHas KHUCIOTAa,
XMMHUYECKUE CBOMCTBA, MOJIyYCHUE, IIPUMEHEHUE. [[eliCTBUE XJI0pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4YesioBeka. Baxkuelme XJopuabl U uX HaX0XKACHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3JieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CrtpoeHue u (¢GU3MYECKHUE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUIOTPONHbIE MOIU(MUKAIIMN KUCIIOPOIa U
cepbl. XuUMHYECKHe cBoicTBa cepbl. CepoBOAOPOJ, CTpOEHUE, (PU3NYECKUE U
XUMUYECKUe CBOMCTBA. OKCHABI Cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIIOB.
CepHas kuciora, (U3NIeCKue U XUMUYECKUE CBOMCTBA (OOIIME KaK MPeICTaBUTEIIS
Kjacca KUCIOT U creuuduueckue). XUMHYECKHE pPEaKIuu, JeKallde B OCHOBE
IPOMBIIIUICHHOTO Croco0a TMOJy4YeHUs CepHOM KucIoThl. [IpuMeHeHune cepHoU
KuCcIOThl. CoJIM CEpHOM KHUCJIOTHI, KAaueCTBEHHash peakius Ha Cyiab(ar-uoH.
Haxoxnenne ceppl u e€ coequHeHUN B mpupojae. XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaIOIIIEeH Cpe/ibl COSTUHEHUSIMU CePbI (KUCITOTHBIC TOXK/IH, 3arpsS3HEHUE BO3IyXa
¥ BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAIlCHHUS.

OO6mas xapakTepucThka 3jeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEINEHH OKHUCICHHs. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
duzndeckne U XUMHUYECKHEe CBOMCTBAa. KpyroBopor asora B mpupojae. AMMHAK, €0
dusznueckue ¥ XUMUYECKHE CBOWCTBA, MOJydeHHEe W mpumeHenwe. Conmu aMMOHWUS,
ux (u3MYecKre W XWMUYECKHWE CBOWMCTBa, MpuMeHeHue. KadecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THAas KHCIOTa, €€ MoiydyeHue, (U3MUecCKue M XUMHYECKUe
cBoiicTBa (OOmIME Kak TMPEACTAaBUTENSl Kjlacca KHUCJIOT U CHEHH(PUYECKHE).
Hcnonp3oBaHre HUTPATOB M COJICH aMMOHUS B KQUeCTBE MUHEPAIBHBIX yI00pCHUH.
XVWMHYECKOE 3arpsi3HEHHE OKPYKAIoIMIeH Cpelbl COSAMHEHHUSIMH a30Ta (KUCIOTHBIC
JOXKIN, 3arpsi3HEHHE BO3[AyXa, MMOYBBI U BOJoEMOB). Docdop, alIOoTPOMHBIE
moupuxarmm Gocdopa, pusudeckue n xumudeckue cporicrea. Oxkcun dpocdopa (V)

u  QochopHas kuciora, G(UMIECKUE W XUMHYECKHE CBOWCTBA, IMOJTy4YEHUE.
HcnonwszoBanue ¢pocdaToB B KaUeCTBE MUHEPAITBHBIX yI00PCHUIA.

O6mas xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIICHW OKHUCIICHHS. YTIEPOJ, aUIOTPOIHBIE MOAM(PHUKAINH,
pacnpocTpaHeHue B Mpupojie, GU3NUYECKHe U XUMHUYECKHE CBOICTBA. AAcopOuus.
KpyroBopot yriepoaa B npupoje. OKCHabI yriaepoaa, ux Pu3ndecKue 1 XuMUIECKUE
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CBOMCTBa, JECHCTBUE HA JKHUBBIE OpPraHU3MbI, T[OJYyYEHHE W MPUMEHEHUE.
DKoJIOrMYecKue MpoOsiemMbl, cBs3aHHble ¢ okcuaoM yriaepoga (IV), rumotesa
r100aIbHOTO TOTEIUICHHs] KJIMMaTa, MapHUKOBBIM 3(dekt. YroibHas kuciaora u eé
coid, uUX (UBMYECKUE M XHUMHYECKHE CBOMCTBA, IMOJyYEHHE U NPUMEHEHUE.
KauectBennast peaxius Ha kapOoHaT-WOHBI. Vcmonb3oBaHue kKapOOHATOB B OBITY,
MEJUIIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHbIe MOHATHUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHUSX
yriepona (MeTaH, 3TaH, STWJIEH, AlleTHIEH, TAaHOJI, TJIMIIEPUH, YKCYCHAash KHUCIIOTA).
[IpupoiHbIE UCTOYHHUKH YTIEBOJOPOIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOTYKTHI
ux nepepaboTku (O€H3MH), UX poib B OBITY W HOpoMbllieHHOCTU. [loHsTHe o
OMOJIOTMYECKHU BaXKHBIX BEIIIECTBAX: JKUPax, OeNKax, yriaeBojax — U UX POJIH B )KU3HU
yesoBeka. MaTepralibHOE €TMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COSTUHEHUH.

Kpemuuii, ero ¢usmyeckue W XUMHUYECKHE CBOWCTBA, TMOJy4YEHHE U
npumMeHenue. CoelMHEeHHs KpeMHUs B ipupoje. OOiue npeacTaBieHust 00 OKCUie
kpemuus (IV) u xpemuueBoil kuciore. CUIUKaThl, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIIIJICHHOCTH. BakHeHIme CTpouTeNbHbIE MaTepuaibl: KEepaMHKa, CTEKIIO,
IeMeHT, 0eToH, kene300eroH. I[IpobOimeMbl  G€30MaCHOTO  KMCHOJb30BaHUS
CTPOUTEILHBIX MaTEPHUAJIOB B MIOBCETHEBHOM JKU3HHU.

XUMHYECKHUH IKCIIEPUMEHT:

u3ydeHue oOpaslloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOJII0ICHUE MPU3HAKOB MX
POTEKaHUs, OTBITHI, OTPAXKaroIne (PU3NIECKUE U XUMUUYECKHE CBOMCTBA TaJIOTCHOB
U UX COeAUHEHUN (BO3MOXKHO HCIOJB30BaHUE BUIECOMATEPHAIIOB), O3HAKOMJICHHUE C
oOpasnamMu  XJOPUJOB (TaJOTCHHUJIOB), O3HAKOMJICHHE C O0Opa3naMu cepbl U e
COCIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHHWE BHUACOMATEPUATIOB), HAOJIOACHUE
nporecca OOyIJIMBaHUS caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHOM CEpHOM
KUCIIOThI, W3y4YCHHE XUMHUYECKUX CBOWCTB pa30aBIICHHOW CEPHOW KHUCIIOTHI,
NPOBEJICHUE KAaYEeCTBEHHOW peaklnu Ha cyib(paT-MOH M HaONIOJCHHE MpHU3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMU CBOWCTBaMHU a3zora, (ochopa u ux
coeMHEeHUH (BO3MOKHO HCIIOIh30BaHNE BUICOMATEPHAIIOB), 00pa3IiaMH a30THBIX U
dochopHBIX ya0OpeHUH, MONydyeHHe, COOMpaHHWe, paclO3HABaHUE U M3YyUYCHHUE
CBOICTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX PeakIuii Ha MOH aMMOHHUS U (ocdar-
MOH W HM3y4YeHHE MPU3HAKOB HMX NPOTEKAHHUsS, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHOM
a30THOW KHCJIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHAIIOB),
M3y4YCHHE MOJeNIel KpPHUCTAJUIMYECKUX pemeEToK anmasza, Trpadura, ¢yepena,
O3HAKOMJICHHE C TPOIIECCOM aICcOpOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM U YCTPOMCTBOM IMPOTHUBOra3a, MOJydeHUE, COOMpaHue, paclio3HaBaHHUE U
M3y4YCHHE CBOWCTB YIJIEKHCIOTO Ta3a, MNpPOBEACHHE KAaYeCTBEHHBIX pEaKIuil Ha
KapOOHAT U CHJIMKAT-UOHBI U U3YYCHHE MMPU3HAKOB UX MPOTEKAHUsI, 03HAKOMJICHHE C
MPOIYKIIMEH CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHHUE YKCIEPUMEHTAIbHBIX 3aad
1o TeMe «BaxkHenire HemeTaabl U UX COCTUHEHUSD).
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MeTasiibl M UX COCAMHEHMS

OO0mias XxapakTepucTUKa XUMHUYECKUX DSJEMEHTOB — METAJIJIOB HAa OCHOBAaHHUHU
ux mnonoxeHus B Ilepuognueckoit cucremMe xumudeckux saemeHtoB J[. U
MengeneeBa U crpoeHuss atomoB. CTpoeHME MeTajuioB. Mertajuimyeckas CBS3b H
METAJUTNYECKAsd KPUCTAIUIMYECKAsl PEIIETKA. DJIEKTPOXUMHUYECKUN psii HAPSKECHUM
MeTauioB. DuU3MYECKME U XHUMHUYECKHE CBOicTBa MeTaioB. OOmme crnocooObl
noJtyyeHus: MeTajioB. [loHsITHE O KOPPO3UU METAJIOB, OCHOBHBIE CITIOCOOBI 3aIITUTHI
ux oT Koppo3uu. CruiaBsl (CTallb, YyT'yH, JOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE
B OBITY U MPOMBIIIJIEHHOCTH.

[IlesouHbIE METANIBL: TOJNOKEHUE B [leproanyeckoil CUCTEME XMMHYECKUX
anemeHnToB .M. MeHaeneeBa, CTpOGHHME HX aTOMOB, HAXOXIEHHUE B MPUPOJE.
dusnueckue M XMMHUUYECKHE CBOMCTBA (Ha mpumMepe HaTpuss U Kanus). OKCUIbl U
TUAPOKCUJIBI HATpUs U Kanud. [[puMeHeHne MEeIOYHbIX METAIIJIOB U UX COSMHECHUM.

IllenoyHO3eMeNbHBIC  METAJUIBI MarHMi W KalblMW: IIOJIOKEHHE B
Ilepuoanueckont cucremMe XumMuyeckux 3jemMeHToB [I. M. Menneneesa, ctpoeHue ux
aTOMOB, HaxOXJeHue B npupoje. OU3NYECKHUE M XMUMUYECKHE CBOWCTBA MarHus H
Kanblusl. Baxueime coenMHeHNs Kanblus (OKCHUT, TUAPOKCH, COJH). KECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AnmroMunauii: nonoxxkenue B Ilepronnueckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aroma, HaxoxJIeHHWe B Ipupoac. dDusnueckue u
XUMUYECKUE CBOWCTBA altOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA
AITIOMUHUS.

Kenezo: nonoxenune B Ilepuoanyueckoil cUCTEME XMMHYECKHX 3JIE€MEHTOB /I.
N. MenneneeBa, CTpOEHHUE aToMa, HaxXxOXJIeHHE B mOpupoje. Dusnyueckue u
XUMHUUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUABI U coiu kenesa (I1) u sxenesa
(III), ux cocraB, CBOICTBA U MOTyYECHHE.

XUMHYECKHUH IKCIIEPUMEHT:

O3HaKOMJICHHE C oOpa3llaMd METaJUIOB U CIUIABOB, HX (DU3MYECKUMHU
CBOWCTBAMHM, U3yUEHUE PE3YJIHTATOB KOPPO3UH METATIIOB (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), OCOOEHHOCTEN B3aMMOJEUCTBUSL OKCUJA KajblUg W HATPHUS C
BOJAOW (BO3MOXHO WCIIOJIb30BAHUE BHUIACOMATEPHAIIOB), HCCIEAOBAHUE CBOMCTB
AKECTKON BOJIBI, MPOLIECCA TOPEHUS KEJE€3a B KUCIOPO/1€ (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPUAIIOB), IPU3HAKOB INPOTEKAaHUS KAUYECTBEHHBIX pEAKUUNA HA HWOHBL:
MarHusi, Kajbllus, aJllOMHHUSA, HuHKa, skene3a (II) m »xemeza (III), memu (II),
HAOJIIO/ICHNE U OMHMCAHKE TTPOIIECCOB OKPAITUBAHUS TUIAMEHH NOHAMU HATPUS, KaJIus
M Kanbuug (BO3MOXKHO UCIOJIb30BAaHHE  BHUIEOMATEPHUANIOB), HCCIEAOBAaHUE
aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHMS W TUAPOKCHUIA ITMHKA, pEIICHUE
JKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelIre MeTauibl U UX COSAUHEHUS.

XuMHs 1 OKPYKALIAs cpeaa

BemecrtBa m Marepuanbl B IOBCEIHEBHOW JKM3HM 4YeloBeka. be3omacHoe
MCIIOJIb30BAHME BEIIECTB M XMMHUYECKHX peakiuii B OwbiTy. [lepBas momoins mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX.
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XUMHUUYECKOE 3arpsi3HEHUE OKpy:Karoleh cpeabl (mpeaeibHasl IOMmycTUMast
KOHIIeHTpauus Bemiects, naigee — [I/IK). Ponp Xumuu B pemieHud 3KOIOTHYECKUX
npoOeM.

XUMHYECKUH IKCIICPUMEHT:

M3yueHue oOpasIloB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEpPHbBIC
MaTrepuabl).

Me:knpeaMeTHbie CBA3H

Peanuzaiusi MeXNpeaMETHBIX CBs3€H NpU HM3y4YeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BAHKUE KAaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATUH,
TaK U MOHATHUM, SBJISIOMIUXCS CUCTEMHBIMU ISl OTJICIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OO0mMe ecTeCTBEHHO-HAy4HbIC MOHSTHUS: Hay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KjilacCUuUKaIus, MEePUOJAUYHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIENb, SIBIICHHUE, TAPHUKOBBINA d(DPEKT,
TEXHOJIOT s, MaTEPHUAIIHI.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIHI,
PaaOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECCKUI 3apsij, IIPOBOJIHUKH,
MOJTYTIPOBOAHUKHU, JUAIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TE€N0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, Ta3, PacTBOpP, PACTBOPUMOCThb, KPHUCTAJNIMUECKAs PEIIETKA,
CIUTaBbl, PU3MUECKUE BETUYMHBI, UHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTRO,
IJIaHETHl, 3BE3/1b1, CoTHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yA0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOIBI, TTOJIC3HBIC
HCKOIIaeMbIe, TOILIMBO, BO/JIHbBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl OCBOEHHUSI MPOrPaMMbl  OCHOBHOI'O  OOIIETro
o0pa3oBaHusl JOCTHraroTCcd B XOJ€ OOyYeHUsT XUMUU B E€IUHCTBE Y4eOHOH U
BOCIIUTATENLHON JACSITENBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUUCKHUMU
COIIMOKYJIbTYPHBIMU ¥ JTyXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH, TPHUHSITHIMU B
oOlecTBe TMpaBWJIaMW M HOPMaMHM TIOBEJEHUS M CIOCOOCTBYIOT Ipoileccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMAIM3AIMN 00YUaAIOIIUXCS.

JInyHOCTHBIE pe3yIbTaThI OTpaxaroT TOTOBHOCTH oOyyJaromuxcs
PYKOBOJACTBOBATbCSI ~ CHUCTEMOM  IMO3UTHBHBIX  I[EHHOCTHBIX  OpHUEHTAIlMi U
pacIIMpPEHHE OIbITA ACSITEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nampuomuueckozo eocnumanus:

IIEHHOCTHOTO OTHOIIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY U
HAy4YHOMY HACIEJUIO0, TOHMMAaHUS 3HAYCHUS XUMUYECKOM HayKu B JKH3HU
COBPEMEHHOTO 00IlecTBa, CIIOCOOHOCTH BIAAETh JOCTOBEpHOU wuHOpMaIUEl o
MEPEAOBBIX JOCTIKEHUSIX U OTKPBITUSIX MHUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOMCTBE MUPA U OOIIECTRA;

2) eparxrcoanckozo eocnumanus:

IPEACTABICHUS O COIHUAIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHOMCCIIeIOBATEIBCKOM, TBOPUYECKON M JIPYTrUX BHUIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM [IEATEILHOCTH TIPU  BBINOJHEHUU
y4eOHBIX, TIO3HABATENBHBIX 3aJ1ad, BBINOJHEHHUH XUMHUYECKUX OSKCIEPHUMEHTOB,
CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIIN
B TIpoIiecce 3TON y4eOHOH AesTEeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TIOBEJICHUE U
NOCTYIIKM CBOMX TOBApPHUILEH C MO3ULIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaAHUS MOCJIEICTBUI TTOCTYIIKOB;

3) uennocmu Hay4YHo20 NO3ZHAHUSA:

MHUPOBO33PEHUECKHE TMPEICTABICHUS O BEIIECTBE U XUMHUYECKOW pEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHS HAYKH U COCTaBIISIIOLIUE
OCHOBY ISl TIOHMMaHUsSl CYHUIHOCTH HAYYHOW KapTUHBI MHUpa, MpeacTaBleHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSL NIPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKa C
MPUPOJTHON CPEOH, O POJIM XMMHUU B MO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

[I03HABaTEJIbHbIE MOTHUBBI, HAMNpPABJICHHbIC HA TOJYYEHUE HOBBIX 3HAHHUU MO
XUMUH, HEOOXOAMMBbIC MJisi OOBSICHEHHUS HAOII0MaeMBbIX IIPOIIECCOB U SIBJICHUH,
MO3HABATEIIbHOM, WH()OPMAIIMOHHOW U YHUTATEIbCKOW KYJIBTYpBl, B TOM YHCIIE
HABBIKOB  CaMOCTOSITENIBHOW  pabOThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM
JTUTEPATypor, JTOCTYIHBIMH TEXHUYECKUMH  CpPEACTBaMU  MHGOPMAIMOHHBIX
TEXHOJIOTU;



TOUKA ifpocm

MHTEpeC K OOYYeHUI0O M TO3HAHWIO, JHO003HATENBbHOCTh, TOTOBHOCTh U
CITIOCOOHOCTH K cCaM000pa30BaHMIO, MPOESKTHOM U UCCIEI0BATEIbCKON NEATEIIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIPaBJICHHOCTH U YPOBHS 00YUYEHUS B JIajbHEUIIIEM;

4) popmuposanun Kyaromypsl 300p06v:

OCO3HAaHUE IIEHHOCTH >KHU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >XKU3HU, OCO3HAHUE TIOCIEICTBUM H
HENPUSITHE BPEAHBIX MPUBBIUEK (YMOTPEOJIECHUSI aKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOJIMMOCTH  COOJIIOACHMSI MpaBUil  OE30MACHOCTHM MpuU  OOpallleHuu ¢
XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaTbHOU KU3HU;

5) mpyooeozo éocnumanus:

MHTEpEC K MPAKTUUECKOMY M3YUYEHHUIO podeccuil u Tpyaa pa3IMuHOro poa,
YBaXKEHUE K TPYAY U pe3ybTaTaM TPYIOBOMU JAESTEILHOCTH, B TOM UKCIIE HA OCHOBE
MPUMECHCHHSI PEAMETHBIX 3HAHUH 110 XMMHH, OCO3HAHHBIN BEIOOP MHINBU Ty ATbHON
TPACKTOPUHU MPOJOJDKEHUS O00pa3oBaHUsl C YYETOM JIMUHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIEIIHOMN
poeCCHOHANBHOM JEATETLHOCTH U Pa3BUTHUS HEOOXOJIUMBIX YMEHHUU, TOTOBHOCTH
aJanTUPOBAThCS B MPOPECCUOHATBHOM cpeie;

6) rKoN102UYEeCKO20 80CRUMAHUA:

9KOJIOTUUYECKH I1eJIECO00pa3HOE OTHOIICHUE K TPUPO/IEC KaK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHHS, ITIOHUMAHUE IIEHHOCTU 3J0POBOTO U
O0e3zomacHOTO o0pa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HaHUE IIEHHOCTH COOJIOJICHUS
MpaBujl 6€30MaCHOTO MOBEEHHUS MPU PaboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIIMSIX,
YTPOKAIOIIUX 3JJ0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydaeMble NMPU U3YUYCHUH XUMUH, IS
pelieHusl 3ajad, CBSA3aHHBIX C OKPYXKAIoIed MPUPOTHON Cpeoi, NI MOBBIMICHUS
YPOBHS  DKOJOTMYECKOM  KYJbTYphl,  OCO3HaHUS  TIJI00ATBHOTO  XapakTepa
HKOJIOTHYECKHX MPOOJIeM M MyTed UX peHIeHHs] IMOCPEICTBOM METOJIOB XHMUH,
9KOJIOTUYECKOTO MBINUICHUSI, YMEHHSI PYKOBOJICTBOBATHCS MM B TO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MmeranpeIMETHBIX PE3YyJbTAaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHUpOBaHUS MHPOBO33pPEHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, IPHUHIHII,
runore3a, (axkt, cUCTEMa, TPOIECC, OKCIEPUMEHT U JIpyroe.), KOTOpbie
HCIIONTB3YIOTCS B E€CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax W T03BOJISIOT Ha
OCHOBE 3HAaHWUW W3 ATHUX MPEIMETOB (HDOPMHUPOBATH NPEJICTABICHHE O IICJIOCTHOMN
HAy4YHOM KapTUHE MHUpa, U YHHMBEpCaJbHbIC y4COHBIC NEUCTBUS (IIO3HABATEILHBIC,
KOMMYHHKATHUBHBIC, PETYJIATHBHBIC), KOTOpPhIe oOOecneduBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4ueOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble JJoruueckue JeiicTBUs:
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YMEHHS HCIIONB30BaTh MTPHEMBI JIOTHYECKOTO MBIIUICHUS TP  OCBOCHHH
3HAHWWA: PACKPHIBATh CMBICI XUMHUYECKUX TOHATHHA (BBIACIATh MX XapaKTePHBIC
MPU3HAKHA, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMH TOHSATHSMHU), HCIIOIH30BAThH
MOHATHS ISl OOBSICHEHHSI OTACThHBIX (DAaKTOB M SIBJICHUW, BBIOMPATh OCHOBAHHS U
KPUTEpUH I KIacCH(PUKAIMU XUMHUYECKUX BEIIECTB W XUMHUYECKUX DPEaKITHi,
YCTaHABIMBATh TMPUYNHHO-CJICICTBCHHBIE CBSI3M MEXKAY OOBCKTAMHU HW3YUYCHUS,
CTPOUTH JIOTHYECKUE PACCYKIEHUs (MHIYKTUBHBIC, NEAYKTHUBHBIC, MO AHAIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUCHUS;

YMEHHE TMPUMEHATH B TIPOIECCE TO3HAHUS TOHATHS (NIPEIMETHBIC W
METanpeIMETHBIC), CUMBOJUYCCKUE (3HAKOBBIC) MOJICIH, WCIOJIb3yEeMbIE B XUMUH,
peoOpa3oBBIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJCIBHBIC MPEACTABICHUS —
XUMUYECKUA 3HaK (CUMBOJI DdJIeMEHTa), XuUMHUueckas ¢Gopmylia U ypaBHEHUE
XUMHYECKON pPEaKIMM — IMPU PEHICHUH y4eOHO-TI03HABATEIbHBIX 337a4, C YIETOM
OTUX MOJICNBHBIX TMPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIICCTB M XMMHYCCKHX PEaKIIHM,
BBISIBIISITE  OOIIME  3aKOHOMEPHOCTH,  NPHYUHHO-CICACTBCHHBIC  CBS3H |
MIPOTUBOPEUHS B U3YYAEMBIX TPOIECCaX U SBJICHUSX.

Bba3oBble ucciegoBarenbckme 1eiiCTBUA:

yMEHUE UCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBHI JIJIs1 ()OPMUPOBAHUS TUITOTE3bI 110 TIPOBEPKE
NPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKICHHIA,

npuoOpeTeHre OmbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHUYECKUX OIKCIEpUMEHTOB, YyMEHHME HaOloJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATh €ro pe3ysbTar, (GOpMyIHpOBaTh OOOOIICHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHMSI, COCTABIIATH OTUYET O
NpoJieJIaHHOM padoTe;

yMeHue paboratb C MUQGPOBBIM W aHAJIOTOBBIM O00OpYJOBaHUEM IICHTPA
€CTECTBEHHOHAYYHOM W TEXHOJIOTUYECKOW HalpaBiIe€HHOCTH «Touka pocray
tpeboBanue ®I'OC 2021

PaGora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAJU3UPOBATh W HMHTEPIPETHPOBATH HHGPOPMAIIUIO
pPa3IMYHBIX BHUIOB M (DOPM MpeACTaBICHUS, MOTYYAEMYI0 M3 Pa3HBIX HMCTOYHHUKOB
(Hay4gHO-TIOMYJISIpHAS IUTEPATYPA XUMUUYECKOTO COACPIKAHUS, CIIPABOYHBIE TTOCOOMS,
pecypcel IHTEepHETa), KPUTUYECKHA OIIEHUBATh MPOTUBOPEYUBYIO U HEIOCTOBEPHYIO
HH(pOpMaIHIO;

yMEHHE MPUMEHSTh pPa3IWYHbIE METOJBI M 3aMpoChl MPHU MOUCKE U OTOOpE
UHGOPMAllUMd ¥ COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJUMBIX JJisi BBIMOJTHEHHS
y4eOHBIX M TO3HABATEIBHBIX 3a7lad OMNpPEACNEHHOTO THIA, MPUOOPETEHUE OIbITa B
o0JacTH  WCIMOJNB30BAaHUS  WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTHUBHOTO HCIIOJB30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIBHO BBIOMpAaTh ONTUMAIBbHYI0 (HOpMY TpencTaBieHus WHDopManuu u
WUTIOCTPUPOBATh  pelllaéMble  3a/Ja4yd  HECIOXHBIMH CXEMaMH, JHarpamMmami,
apyrumu Gpopmamu rpadyKi U UX KOMOWHAIIASAMU;
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YMEHHE MHCHOJb30BaTh M  AaHAIM3UPOBaTH B Ipouecce ydyeOHOU W
UCCIIEA0BATENbCKON ACATENbHOCTH HMH(POPMALMIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOAHON CPE.IbI;

yMeHue o00pabaTbiBaTh M MPEJACTABIATh HMHPOPMALMIO TOJYYEHHYIO C
MOMOIIBIO HHU(POBOro M aHAJIOTOBOr0 000PYI0BaHHUS LIEHTPA €CTECTBEHHOHAYYHOU
Y TEXHOJIOTHMYeCcKoi HampaBieHHocTH « Touka pocta» TpedoBanne GI'OC 2021 .

KoMMyHukaTuBHbIE YHHBEpCaJIbHbIE yUeOHbIEe JeiCTBUS:

yMEHHUS 33/1aBaTh BOMPOCHI (B X0Jie quanora u (Wik) JUCKYCCHUH) M0 CYIIECTBY
oOcyxaaemMoil  Tembl, (OPMYIUPOBaTH CBOM  MPEIJIONKEHHS  OTHOCHUTEIHHO
BBINIOJIHEHUS IPEJITIOKEHHOM 3a/1a4u;

YMEHHUsI ~ MpPEACTaBIATh  MOJIyYEHHbIE  PE3yJibTaThl  IO3HABaTEIbHOU
JESTeIbHOCTH B YCTHBIX U TUCBbMEHHBIX TEKCTaX; J€aTh IPE3EHTALUIO PE3YJIbTaTOB
BBITTOJTHEHHUSI XMMHUYECKOTO ASKCIEpUMEHTa (J1a00paTOPHOTO OMbITa, J1a00paTOPHOU
paboTHI 10 UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yUeOHOTO MPOEKTA);

yMEHHUsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO03HABATEIBHON U UCCIIEIOBATEIbCKON JEATEIBbHOCTH MPU PEIICHUN BO3HUKAIOIINX
npobieM Ha OcHOBe Yyuéra oOOLIMX MHTEPECOB U COIJIACOBAHUA MO3UIUHN
(oOcyxaeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUSI COBMECTHBIX
JeUCTBUH, OmNpeneneHne KPUTEPUEB MO OLEHKE KayecTBa BBIOJIHEHHOW paboOThl U
JpyTHE).

PeryasiTuBHbIEe yHUBEpPCAJbHbIE YUeOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OMNpeNessTh UEeNH JeSTeNIbHOCTH, IUIAaHUPOBATD,
OCYHIECTBIIATh, KOHTPOJUPOBATH U TPHU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNIbHOCTh, BHIOMpaTh HambOojee 3(QPeKTUBHBIE CIMOCOOBI pElIeHUs YYEOHBIX U
MO3HABATENbHBIX  33/1a4, CAMOCTOSITEIbHO COCTaBJISTh WM  KOPPEKTUPOBATH
NPE/IOKEHHBI  aJTOPUTM  JIEHCTBUHA TPH  BHINOJHEHUU 3aJaHUl ¢ y4E€TOM
MOJy4YeHUsI HOBBIX 3HAHUW 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSX,
OLICHUBAaTh COOTBETCTBHUE IIOJYYEHHOTO pe3yJbTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IIPE/iaraeMble B yCIIOBUU 3aJaHU.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX PpE3yJBTATOB IO OCBOCHHUIO  0O0S3aTEIHLHOTO
COJICpXKaHUs, YCTAaHOBJICHHOTO JaHHOW QenepanbHON pabodeil MmporpaMMoi,
BBIJICIISIFOT: OCBOEHHBIE OOYYaIOIMMKCS HAay4YHbIE 3HAHHS, YMEHHUS W CIIOCOOBI
JEHUCTBUM, crielnpUISCKUe TSl PEIMETHON 00J1acTH « XUMHUSI», BHJIBI ACATEITHHOCTH
[0 TIOJYYCHHWIO HOBOTO 3HAHUS, €ro MHTEPNPETAHNH, MPeoOpa3oBaHUI0 M
MIPUMEHCHHUIO B PA3JIUYHBIX YICOHBIX M HOBBIX CUTYAITHX.

K xonyy obyuenus 6 8 knacce npeomemusvie pe3yibmamol Ha OA3080M YPOBHE
00J12ICHbL OMPANCAMb CHOPMUPOBAHHOCID Y 0OVHATOUWUXCA YMEHULL:

PacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX ITOHSATHHA: aTOM, MOJICKYJIa,
XUMHUYECKUN JIEMEHT, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
W HEOJHOPOJIHAs), BAaJEHTHOCTh, OTHOCHUTEJIbHAS aTOMHas M MOJICKYJIsipHas macca,
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KOJIMYECTBO BEUIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJs1 XUMHUYECKOIO
3JIEMEHTa B COEJUHEHUH, MOJISIPHBI OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATEIBHOCTD, CTEIICHb OKHUCIIEHUS, XUMHUYECKAsS peakuus,
KJIacCU(UKALMS PEaKUUi: peaklMH COEIMHEHUs, PEaKLHMH Pa3ioXKEHUs, peakluu
3aMEIIEHUs, peakuuu OOMEHa, 35K30- M HHAOTEPMHUYECKHE PEAKIUH, TEMI0BON
adekT peaknum, SAPO aToma, DICKTPOHHBINM CJIOM aroMa, aToMHas OpOUTalb,
paguyc aroMa, XMMHYECKas CBA3b, MOJSIPHAs M HENOJISIPHAs KOBAJEHTHAs CBSA3b,
MOHHAsl CBSI3b, MOH, KATHUOH, AHUOH, PacTBOP, MAacCoOBas /10151 BElIeCTBA (IIPOLIEHTHAs
KOHIIEHTPALKs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSATH
9THU NOHATUS IIPU ONMCAHUU BELIECTB U UX IPEBPALLCHHUI;

MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJI1 COCTABJICHUS (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIM;

ONpeAeNaTh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OHHAPHBIX COEAMHEHMSIX,
CTENEeHb OKHUCIICHHUS OJJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAICKHOCTD
BEILIECTB K OMNpEAeIEHHOMY KJacCcy COEOUHEHHH Mo QopmyiaM, BUA XUMHUYECKOU
CBsI3M (KOBAJIGHTHAs! M MIOHHAs1) B HEOPIraHUUECKUX COCTUHEHUSX;

packpeiBath  cMmbIci  Ilepuoamyeckoro  3akona  J[.MI.  Menngeneea:
JEMOHCTPUPOBATH MOHWMAHHME IEPUOANYECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKHUX
AJIEMEHTOB OT UX MOJOXEeHUs B llepuonnueckoil cucreMe, 3aKOHOB COXPAHEHMS
Macchl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO YYEHHs, 3aKOHA
ABoranpo;

ONMCHIBATh U XapakTepu3oBaTh Ta0IMuHyI0 hopmy Ileproguueckoii cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3iinyaTh IMOHSATHUS «IJIaBHas noArpynma (A-rpymma)» u
«moboynass noarpynna (b-rpymma)», manble U OOJbLINE TMEPUOJBI, COOTHOCHUTH
0003Ha4YeHMs1, KOTOpbIe UMetoTcs B Tabnue «llepuoanueckas cuctemMa XUMUYECKUX
aneMeHToB J[.MI. Menneneesa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsij sApa, oOIlee YHUCIO JJIEKTPOHOB U
pacnpe/esieHue uX 1o 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHE peakuuH (M0 YMCIy U COCTaBY YYacCTBYIOIIMX B PEAKLUHUH BEIIECTB, IO
TerIoBoMy 3P dekry);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBA BEIECTB
pPa3JIMYHBIX  KJIACCOB, IMOATBEPXKAAsl ONUCAHUE IIPUMEpPAMH  MOJIEKYJIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUNM;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUs XUMHMYECKUX MPEBPALICHUN B Pa3IUYHBIX
yCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCCOBYIO JIOJIFO XUMHYECKOTO 3JIEMEHTa 10 (popMyJie COeTUHEHMS, MACCOBYIO JIOITIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOU PEAKIINHY;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON ACSATENBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIIEeHHEe, CHUCTEeMaTH3alulo, KiIacCU(UKAlNIO, BBISBICHHE



TOUKA ifpocm

NPUYUHHO-CIICACTBEHHBIX CBSI3€i — IS M3YyYEHHUS CBOMCTB BEIIECTB U XHMHYECKUX
peaKIuii, €CTeCTBEHHO-HAYYHbIC METOJAbI IMO3HAHWS — HAOIIOJEHUE, H3MEpEHHE,
MOJICTUPOBAHKE, SKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIH);

CIIeZIOBaTh MpaBWJIaM MOJb30BAHHUS XMMHUYECKOW MOCYNOH W JabOpaTOpHBIM
o0opyIOBaHHEM, a TaKKe MpaBujaM OOpalIeHHs] C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIME ~ TIO  BBIMIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKUX  OIBITOB IO
MOJIYYEHUI0O UM COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa U KHCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEAECIEHHOM MAacCOBOM JOJIEM pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTh W  TMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C TOMOIIBIO HHINKATOPOB (JIAKMYC,
(penongranent, METUIOPAHXK U JPYTHE).

K konyy obyuenus 6 9 knacce npedmemmsie pe3yiomamsl Ha 6A3080M YDOBHE
QONHCHBL OMPAAHCAMb CPOPMUPOBAHHOCHIL Y 00VYAIOUWUXCSL YMEHULL:

PacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKUX IOHSATHNA: XMMHUYECKH DJIEMEHT,
aToOM, MOJIEKyJla, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO,
BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl PEAKIIMs,
XUMHYECKasi CBsI3b, TEIJIOBOM 3((EKT peakuuu, MOjiIb, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, dJIEKTPOIUTHUECKAS JUCCOLUALMS, PEAKLIUA HOHHOTO
oOMeHa, KaTalu3arop, XMMHYECKOe paBHOBECHE, OOpaTuMble U HeoOpaTUMbIE
peakuuu, OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTEND,
BOCCTAHOBUTEJb, OKHUCIEHHE W BOCCTAHOBJIEHHUE, aJIOTPONHs, aM(OTEPHOCTH,
XUMHYECKasi CBs3b (KOBAJICHTHAs, HWOHHAsA, MeETaJIM4yecKas), KpHUCTajuInyecKas
peméTKa, KOppo3usi METAIIOB, CIIABbI, CKOPOCTh XUMHUYECKOW PEAKIINH, MPEIEIbHO
noryctumast Konrenrpanus [1/1K BemecTsa;

WJUTFOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH
9T NOHATUS MIPU ONMCAHUU BELIECTB U UX MPEBPAILCHHI;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBIIEHUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIN;

ONpEeNENsATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XMUMHYECKUX 3JIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY
KJIacCy COEIWHEHU# 1o ¢opMyiaM, BUJ XUMUYECKOW CBA3U (KOBaJIEHTHAsi, MOHHA,
METaJUIMYeCcKasi) B HEOPraHMYECKUX COEJUHEHHUSX, 3apsA]l HOHA IO XUMHUYECKOH
dbopMmyiie, XxapakTep cpeiibl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCTMHEHUH, THIT
KPUCTAJUTMYECKOM PEeIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbicn Ilepmognueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAaHHWE: OIMHCHIBATh W XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ilepuonuyeckoil CHCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3nyaTh TOHSATHUSA
«rnaBHasa noarpynna (A-rpymnma)» U «modounas noarpynmna (b-rpynma)», mansie u
O0JIBIIIME NTEPHO/IBI, COOTHOCUTH 0003HAYECHUS, KOTOPhIE UMEIOTCS B TIEPUOAMUECKOMN
TaOJIMLE, C YHUCIOBBIMM XAapPAKTEPUCTHUKAMU CTPOEHUS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsj s/ipa, 00IIee YUCIO JEKTPOHOB U PACIIPEACIEHUE UX I10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMU CBOWCTB




TOUKA ifpocm

AJIEMEHTOB U UX COCMHEHUN B Mpe/enax MallbIX MEPUOA0B U TJIaBHBIX MOJATPYIII C
YYETOM CTPOEHHUS UX aTOMOB;

KJIacCUPUIIUPOBaTh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHUE peakiuu (M0 YMUCIy U COCTaBY YUYacCTBYIOIIMX B PEaKlUMU BEIIECTB, IO
TerIoBOMY 3P HEKTy, 0 U3BMEHEHHUIO CTEIICHEH OKUCIICHHS] XUMHUUECKUX 2JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIMEe W CcHEHU(PUISCKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEP)KJas OMHUCAHUE MpUMEpaMU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUECKUX PEaKIU;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTUUECKON TUCCOIUAIIMN KUCIIOT, IIeJI04eH 1
COJICH, TIOJIHBIE M COKpAIIEHHbIE YpaBHEHHUSI PEaKIUii MOHHOTO OOMEHA, ypaBHEHUS
peakiuii, TMOATBEPKIAIOIIMX  CYIIECTBOBAHWE TI'E€HETUYECKOW CBSI3M  MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB,;

pacKpbhIBaTb  CYIIHOCTh  OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX  PEaKIIHii
MOCPEICTBOM COCTABJICHHUSI SJIEKTPOHHOTO OajiaHca 3TUX PEaKIInii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUECKHUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChl BEIECTB,
MacCOBYIO JIOJTF0 XUMUYECKOT0 3JIeMEHTa 10 (opMyJie COSTUHEHUS, MAaCCOBYIO JIOJTIO
BEII[ECTBA B paCTBOPE, MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON PEaKIInH;

coOo1aTh MpaBWia TOJIB30BAHUS XUMUYECKOW TMOCYJIONH M J1a00paTOpPHBIM
o0opy/loBaHMEM, a TakXKe IpaBuja OOpalieHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSAMH TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX  XUMHYECKUX  OIBITOB  TIO
MOJIYYEHHUIO0 ¥ COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTJIEKUCIIOTO rasa);

IIPOBOJIUTh PEAKIMK, MOATBEPKIAIOIINE KAauyeCTBEHHBIM COCTaB Pa3THMYHBIX
BEIIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJIOPUI-, OPOMHUA-, MOAMA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBl aMMOHUS U HOHBI
U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHMYECKHUX
BEILLECTB;

MPUMEHSATH OCHOBHBIC OIEpaIlid MBICIIUTEIIBHONU JCSTEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O000O0IIeHNe, CHUCTEMAaTU3allUI0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBA3€M — IJIsI U3YUYECHUS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUM,
€CTECTBCHHO-HAy4YHbIE  METOJbl  [O3HaHUS  —  HAONIOJEHUE,  HU3MEpPEHHUE,
MOJIETUPOBAHHUE, AKCIIEPUMEHT (peasibHBIM u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

KoauuyecTBo 4acoB

Ne
HanmenoBaHue pa3/ie/ioB U TeM NMPOrpaMMbl
n/n Beero Konrpousbnsie | [IpakTuyeckue
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMHUYECKHE TOHATHS

Xumusi — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U
1.1 . 5 2 bubnuo

MPAKTUYECKON JEATEILHOCTH YEJIOBEKa
1.2 | BenjecTBa u XUMUYECKHE PEAKITHHI 15 1 bubnuo
HUmoeo no pazoeny 20

Pa3znea 2. BaxkHelinmme npeacTaBuTe/ M Heo

raHn4eCKuXx BemeCTrB

2.1 | Boznyx. Kucnopon. ITonsitue 06 oxcumax 6 bubano
2.2 | Bogopon. [loHsiTie 0 KMCIOTAX U COMSAX 8 1 bubano
2.3 | Boga. PactBopsl. [ToHsTHE 06 OCHOBaHMSIX 5 1 1 bubano
2.4 | OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCTMHEHUI 11 1 1 bubauo
Hmoeo no pazoeny 30

Paznen 3. llepuoguyeckuii 3axon u [lepuoguveckas cucrema xumudeckux jiemenToB . U. MenaeneeBa. Ct
OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKINHU

Hepnoanqecxﬂﬁ 3aKOH U HepﬂozmquKaﬂ CHUCTEMA

bubauo

3.1 XUMHYECKUX 31eMeHTOoB [l. 1. MeHneneena. 7
CrtpoeHnue aToma
39 Xumuueckas cBsi3b. OKUCIUTENBHO- 3 1 Brbimio
BOCCTAHOBUTEJIbHBIE PEAKIINHT
Hmoeo no pasoeny 15 bubnuo
Peszepsnoe epems 3 bubmnno
OBILIEE KOJIMYECTBO YACOB 11O 68 4 5

IMPOI'PAMME




9 KITACC

No KoJsmyecTBo yacoB et
/i HaumeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Beero Konutpoabusie | Ipakruyeckue
padoThl padoThl
Paznea 1. BemecTBo M XUuMHYeCKHE pPeaKIMK
11 [ToBTOpenue u yriay6iieHne 3HaHUH OCHOBHBIX Pa3EeioB Kypca 5 | BuGim
8 kyacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX PEaKIUN 4 bubm
13 DJEKTPOIUTHYECKAS UCCOLUAINSL. XUMHUECKUE PEaKHH B ? 1 1 Bub
pacTBopax
Umoeo no pazdeny 17
Pasnen 2. HemeTasiibl M UX COeIUHEHHS
21 OO0mas xapakTepuCcTUKa XUMUYECKHUX 3JeMeHToB VIIA- 4 1 BuG
rpynmnsl. ["amorenst
29 Obmas XapaKkTepPHCTHKA XHMHUIECKHX SIIEMEHTOB VIA- 6 BuGm
rpynnel. Cepa u €€ coeTMHEHUs
23 OO0m1as xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB V A-TPYIIIIBL. 7 1 Brbm
AzoT, hocdop 1 uX coeqUHEHUs
24 OO0mas xapakTepucTUKa XHMUYECKHX SIIEMEHTOB IVA- 3 1 2 Bu6m
rpynnel. YIaepoa U KpEMHHH, M MX COETMHEHUS
Umoeo no paszodeny 25
Pa3gen 3. MeTasiibl M MX COCAUHCHHUS
3.1 OO0u1me cBOICTBa METAIIOB 4 Butm
3.2 BakHetine MeTaIbl M UX COCTHHEHUS 16 1 2 buobm
Umoeo no paszoeny 20
Pa3zoen 4. Xumus u oxkpysicarowas cpeda
4.1 ‘ BemtecTBa 1 MaTepuaisl B )KM3HU YEJIOBEKa Butm
Umoeo no paszoeny
Peszepsnoe spems Butm
OBHIEE KOJIMYECTBO YACOB IO MPOI'PAMME 68 4 7




IHOYPOYHOE INIVTAHUPOBAHMUE 8 KJIACC

KoaudecTtBo yacoB

Ne Tema ypoka K I Aarz
n/n Yp Beero OHTPOJIbHbIE paKTHYecKHe u3yden
padoThl padoThl
IIpeamer xumuu. Ponap XMMuUM B XU3HU YeloBeKa. Tena u
1 BemecTBa. MHCTpyKTak mo TexHuKe Oe3omacHOCTH B | 1
KaOWHEeTe XUMHH.
2 [TonsaTue o MeTogax NO3HAHUS B XUMUHU 1
IIpakTnueckass padora Nel «IIpaBuiaa padoTel B
Jadoparopuy 1 npuémbl o0pamieHHsl ¢ Ja0OPATOPHBIN
3 000pyI0BaHHMEM» C  HCIOJNB30BaHHEM  LU(POBOrO  u 1
aHaJOrOBOro OOOPYMOBAaHUS IIEHTPAa ECTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKON HaIpaBlieHHOCTH «Touka pocta» TpeOoBaHHE
®rocC 2021.
4 Uuctele BemecTBa U cMecH. CIocoObI pa3ieNieHus: CMecei 1
IIpakTnueckass padora Ne 2 «Pasmenenme cmeceil (Ha
NpuMepe OYMCTKHU MOBAPEHHOM COJIN)» C UCIIOIb30BAHUEM
5 uudpoBoro M aHANOroBOro  obopyaoBaHus  IeHTpa | 1
eCTCCTBeHHOHay‘JHOﬁ M TEXHOJOTHYECKOM HanmpaBJICHHOCTH
«Touka pocray TpedboBanne PI'OC 2021.
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHUYECKHEe 3JEMEHThl. 3HAKH (CHMBOJIBI) XUMHUYECKUX 1
3JIEMEHTOB
8 [IpocTeie U cOXXHBIC BEIIECTBA 1
9 ATOMHO-MOJICKYJISIPHOE YICHUE 1
10 3aKkoH TMIOCTOSIHCTBA COCTaBa BEIIECTB. XHUMHYEcKas 1

(dhopmya. BaJleHTHOCTh aTOMOB XUMHUYECKUX JIECMEHTOB

11

OTHOCHTEIbHAS aTOMHast Macca. OTHOCHUTEIbHAS




MOJIEKYJISIpHas Macca

12 | MaccoBast 1OJIs1 XMMHYECKOTO 3JIEMEHTa B COEAUHEHUN

13 | KonuuecTBo BemectBa. Moib. MosnsipHast Macca

14 Pusznyeckne M XMUMHUYECKHE SBICHUSA. XHUMHYECKAs
peakuus

15 | Ilpu3Haku 1 ycloBUS MPOTEKAHUS XUMUYECKUX pEaKIni

16 3aKOH COXpaHEHHMS MacChl BEIIECTB. XHMHUYECKUE
YpaBHEHUsI

17 Boruncnenuss  xonudecTsa, Macchl  BelleCTBA 110
YPaBHEHUSIM XUMHUECKUX PEaKIHH

18 Knaccudukanms xumuyeckux peakuuid (CoeqUHEHUS,
pa3IoKEHUs, 3aMeIeHNs, 0OMeHa)

19 M. B. JlomoHOCOB —  yYEHBIM-PHIMKIONEAUCT.
O0o0011IeHNEe U cUCTeMaTH3alus 3HAHUH

20 Kontponbsnasa paGora Nel mo teme «BemecrBa n
XHMHYECKHE Peakium

1 Bo3nyx — cmecs razoB. CocraB Bozayxa. Kucnopony —
3JIEMEHT U IpocToe BelecTBo. O30H

2 dusznueckne U XUMUYECKHE CBOMCTBA KUCIOPOAa (peaKiuu
okucnenus, ropenue). Ilonstue 06 okcumax

23 CriocoObl  TONMy4YeHHs KHCIOpoJa B J1adoparopuu H
npoMeinuieHHOCTH. [IpuMenenne kuciaopoaa
TerioBoit 3 ¢pekT XUMHYECKOH pPEaKIUuu, MOHITHE O

24 | TepMOXMMHYECKOM YypaBHEHHH, 3K30- W SHIOTEPMHUECKUY
peaxIusix

25 TomnmBo (HedTh, Yroidb U MeTaH). 3arps3HEHHE BO3ayXa
cnocoO0BbI €ro MpeI0TBPAICHHUS

26 IIpakTnyeckass padora Ne 3 mo teme «llonyyeHue u

co0MpaHHe KHCJIOpPOaa, W3Y4YeHHE ero CBOWCTB» ¢




UCIIONIb30BaHHEM IU(PPOBOr0 M aHAJIOTOBOTO 00OPYAOBAHUS
LEHTpa €CTECTBEeHHOHAYYHOU u TEXHOJIOTUYECKOU
HanpasseHHOCTH «Touka pocta» TpedoBanne ®I'OC 2021.

Bonopon — snemMeHT u nipoctoe BeuecTBo. Haxoxaenue B

27
pUpOJE

8 Ou3nueckue M XUMUYECKHE CBOMCTBa  BOJOPOJA.
[Ipumenenue Bogopoaa

29 | IloHATHE O KHCIOTaX U COJAX

30 | CnocoObl mosryueHus: BOJOpoaa B 1a00paTOpHH
IIpakTnueckass pabora Ne 4 mo teme «IlosyueHue u
co0Mpanue BOAOPOAA, H3Yy4YeHHE €ro CBOMCTB» C

31 | ucnonssopanueM LMQPPOBOrO M aHAIOrOBOIO OOOPYIOBAHHS
LIEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKON
HanpaBieHHOCTH «Touka poctay TpeboBanne ®I'OC 2021.

32 MounsipHEIi 00bEM Ta30B. 3ak0oH ABOTaIPO

33 Breruncnienuss o0bEMa, KOMMUECTBa BEIIECTBA Ta3a IO €rg
M3BECTHOMY KOJIMYECTBY BEIECTBA WM 00BbEMY

34 Borancnienuss 00bEMOB Ta30B MO YPaBHEHHUIO PEAKIMH HA
OCHOBE 3aKOHA 00bEMHBIX OTHOIICHUH ra30B

35 Ou3NYECKUEe U XUMUYCCKHUE CBOMCTBA BOJIBI

36 | CocraB ocHoBanuii. [loHsiTHE 00 MHANKATOpaAX

37 Bona xak pactBoputens. HacwillieHHBIE M HEHACHIIICHHBIR
pacTBopbl. MaccoBasi 10151 BellleCTBa B pacTBOpe
IIpakTnyeckass padora Ne 5 mo teme «IIpurorosiieHne
PacTBOPOB ¢  omnpeaeJéHHOl  MaccoBOM  JoJieit

38 | pacTBOPEHHOIO BelECTBAY C HCIIOIL30BAHUEM IU(MPOBOTO

aHaJIOroBOIO O60pyZ[OBaHI/I${ OeHTpa CCTCCTBGHHOHay‘IHOﬁ u

TEXHOJIOTHYECKOMN HaIMpaBJICHHOCTHU «Touka pocTa» Tp€6OBaHI/I€




dIrocC 2021.

Koutpoabnas paGora Ne2 mno Tteme «Kucaopos.

39
Boaopoa. Boga»

40 | Oxcuapl: cocTaB, KiacCU(pUKaIMs, HOMEHKIATYpa

41 I[TonyyeHne ©  XUMHYECKHE CBOWCTBA  KHUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB

42 | OcHOBaHUS: COCTaB, KiIaccu(uKaIus, HOMEHKIATypa

43 | Ilomy4yeHne M XUMHUYECKUE CBOHCTBA OCHOBAHUM

44 | Kucnotsl: cocTaB, Kiaccu(ukaius, HOMEHKIATypa

45 | [loxyyeHne U XUMHYECKUE CBOMCTBA KUCIOT

46 Comn (cpenHue): HOMEHKIATypa, CIIOCOOBI MOJTYYECHHS,
XMMHYECKHE CBOICTBA
IIpakTnueckas paborta Ne6. Pemenne
IKCHEPUMEHTAJBHBIX 3a7a4 mo Teme «OCHOBHbIE
KJIACCHI HEOPTAHMYECKUX COeIMHEHUID)C NCTIOIb30BaHINEM

47
UU(ppPOBOr0 U aHAIOroBOro  OOOpyZOBaHMs  IIEHTpa
CCTCCTBGHHOHay‘IHOﬁ H TEXHOJOTHYEeCKOM HaIpaBJICHHOCTH
«Touka pocta» TpeboBanme PI'OC 2021.

48 l'enernueckas cBsi3b MeXAYy KilaccaMd HEOPTaHMUYECKHX
COEJIMHEHU I

49 | Ob6oOmenne U cucTeMaTu3alus 3HaHUH

50 Kontpoabnas padora Ne3 nmo teme "OcHOBHBIE KJIACCHI
HEOPraHMYeCcKUX coerHennii'

51 [lepBole  TOMBITKM  KJIACCHPUKAMKA  XUMHUYECKUX
aneMeHToB. [loHsTHE 0 rpynIax CXOAHBIX 3JIEMEHTOB

52 Ilepnoanueckuii 3akoH u llepuoguueckas cucrema




xumudeckux daementoB . . MenpaeneeBa

53 | [lepuonpl, TpyIIBL, TOATPYIIIEI

54 | Ctpoenue atomoB. CocTaB aTOMHBIX siep. V30ToIbl

55 CrpoeHre »JIEKTPOHHBIX O00O0JOYEeK aTOMOB 3JIEMEHTOB
ITepuonuueckoit cucremsl 1. 1. MeHneneena

56 XapakTepuCcTHKa XUMHYECKOIO JJIEMEHTa 10  €ro
nonoxenuto B [lepuoanueckoii cucreme 1. . Menneneena
3nauenue [leproaudeckoro 3aKoHa TSl pa3BUTHS HAYKA U

57 npaktuku. J[. M. MenneneeB — yu€HbI, megaror u
TrpaXIaHUH

58 | DIeKTpOOTPHUIIATEIEHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB

59 | NonHnas xuMuueckas CBA3b

60 | KoBaseHTHas moJisipHasl XUMUYECKas CBS3h

61 KoBanenTHas HemoiasipHast XUMUYECKAsI CBSA3h

62 | CreneHb OKUCICHUS

63 | OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

64 | OkucnIUTeNu U BOCCTAHOBUTEIIH

65 Kontpoabnasa padora Ned mo teme «CTpoeHue aroma.
Xumnueckasi CBA3b»

66 | PeseppHblii ypok. O000IIEHNE U CUCTEMAaTHU3AIIMS 3HAHUT

67 | Pe3epHblii ypok. O000IIIEHNE U CHCTEMAaTH3aIMs 3HAHUH




68

PeseprHbIii ypok. O000IIeHE U CHCTEMATH3aINsT 3HAHUH

OBHIEE KOJIMYECTBO YACOB IO ITPOI'PAMME
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9 KITACC

KoaudecTtBo yacoB

Ne
Tema ypoka
/i yp Beero KonrpoabHneie | IlpakTuyeckue | -
padoThl padoThl
1 ITepuonuueckuii 3aKOH. Ilepuognyeckas cucreMa
xumuaeckux djaemenToB [. 1. MenaeneeBa
) 3aKOHOMEPHOCTH B HW3MEHEHHWHW CBOWCTB XHMHYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB
3 Knaccudukanust 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB
4 Buapl xuMrU4uecKoU CBSI3U U THUIBI KPUCTAIUIMYECKUX PEIIETOK
5 Kontpoabsnas paGora Nel mo Teme «IloBTOpenmne m 1
yriay0JieHue 3HaHUil OCHOBHBIX pa3/iesioB Kypca 8 kiiacca»
6 Krnaccupukanuss XUMHUYECKUX pEakIuil 10  Pa3IudHBIM
MIPU3HAKAM
7 [Touatue o ckopocTu xumuyeckod peakuuu. [loHsTue o
TOMOTEHHBIX M T€TePOTCHHBIX PEaKIIUsIX
[Tonarue o xummyeckoM paBHOBecUH. DAKTOPHI, BIUSIOLIUE
8 Ha CKOPOCTb XHMHMYECKOM peakiuu U  MOJOXKECHHE
XUMHUYECKOTO paBHOBECHUS
9 OKHUCIHUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIUHI
10 Teopust saexkTponuTHueckoil mauccoruanuu. CuiIbHBIE U
cia0ble 3IEKTPOITUTHI
11 WNonnsble ypaBHEHHS peakuui
12 XUMHYECKAE CBONCTBA KHUCIOT UM OCHOBaHHUWA B CBETE
MPEACTABJICHUHN 00 3JIEKTPOJUTUICCKOM TUCCOIUALINN
13 XYUMHUYECKHE CBOMCTBA COJICH B CBETE IPEACTaBICHUN 00

AJIEKTPOJIMTHYECKOHN AUCCOIMAITIU




14

[Tonsarue o ruaponuse coneit

15

O06001IeHnE U CUCTEMATH3AIMSA 3HAHUHA

16

IIpakTnuyeckas paGora Nel. «Pemrenne
IKCHEPUMEHTATBHBIX 32/1a4» C HCIIOJIb30BaHHEM LH(PPOBOro M
aHAJIOroBOro 00OpYJOBaHHS IIGHTPAa €CTECTBEHHOHAyYHOH WU
TEXHOJIOTHYEeCKON HampasieHHOCTH «Touka pocta» TpeOoBaHHe
PI'OC 2021.

17

KontpoabHas padora Ne2 mo Teme «IJIeKTPOJIUTHYECKA
aucconnanua. XuMHYecKHe Peakiui B PpaCTBOPax»

18

OO0m1as xapakTepuCcTUKa TaJoreHOB. XUMHUYECKHE CBOWCTBA Ha
IpUMEPE XJIOpa

19

XHOpOBOI[OpO,Z[. ConsHas KHUCJI0Ta, XHMHYCCKHEC CBOﬁCTBa,
MOJIYUYCHUC, IPUMCHCHHUC

20

IIpakTnuyeckasi pa6ora Ne2 mo reme «Ilosryuyenue corssHoOMI
KHCJIOTBI, H3y4YeHHe eé CBOWCTB» C HCIOJb30BAHHEM
U(pPOBOTo u aHaJIOrOBOTO o0opynoBaHus LEeHTpa
€CTECTBEHHOHAYYHON U TEXHOJIOTMUECKOHN HalpaBileHHOCTH «Touka
poctay Tpedoanne OI'OC 2021.

21

Brruncnenus mo YPaBHCHUAM XHUMHUUCCKUX peaKHHﬁ, €ClIn
OJVH 13 pCarcHTOB JIaH B HU30BITKE

22

OO0mas xapakTepucTuKa 3J1eMeHTOB VIA-rpymmsl

23

AnnotponHeie Moaudukanuu cepbl. HaxoxkneHue cepsl u eg
COEJIMHEHUH B pHupoie. XMMHUUECKHE CBONCTBA CEpPhI

24

CepoBoJIOpOJl, CTPOCHHE, (PU3NYSCKUE U  XUMHUYCCKUE
CBOIicTBa

25

Oxcupmpl cepbl. CepHasi KUCIOTa, (PU3UYECKHUE W XUMHYECKU
CBOMCTBa, MPUMEHEHHUE

26

XUMHUYECKHUE PEaKIUH, JSKAIMMEe B OCHOBE IPOMBIIIICHHOT
cnocoba TOJYYEHHsT CEpHOW  KHUCIOTHL.  XHMHYECKOE
3arpsA3HEHUE OKPYKAIOMEH Cpebl COSAMHEHUSIMH CEPhI




27

Brruncrienne MmaccoBoOi A0 BBIX0/1a IPOAYKTA pPEaKIuu

28

OO0mas XxapakTepuCTHKa »JJIEMEHTOB VA-Tpymnmbl. A3OT,
pacmpocTpaHeHue B TNpHUPOAE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBA

29

AMMHak, ero (QuU3NYEeCKHe ¢ XHMHYECKHE CBOICTBa,
MOJTyYeHNe U IPUMCHECHUE

30

IIpakTnueckass padora Ne3 mo Teme «Iloayyenne
aMMHMaKa, H3y4YeHHMe ero CBOWCTB» C HCHOJIb30BAHHEM
U(ppPOBOTO u aHaJIOrOBOTO o0opynoBaHus LEeHTpa
€CTECTBEHHOHAYYHON U TEXHOJIOTMYECKOM HalpaBlIeHHOCTH «Touka
pocta» TpedoBanne ®I'OC 2021.

31

A3zoTHas KHCJIOTa, eé (1)I/I3I/I‘I€CKI/IC 1 XMMHYCCKHE CBOMCTBA

32

Ucnonp3oBanre HUTPATOB U COJEM aMMOHHSA B KayecTBE
MUHEpPAIbHBIX  ynoOpeHuid. XHUMHUYECKOE 3arpsi3HeHHE
OKPY’KaIOUIE cpeapl COETMHEHUSIMU a30Ta

33

®ochop. Oxkcun dochopa (V) u docdopHas KHUCIOTa,
(busnYecKre U XUMHUYECKHE CBONCTBA, TOJYUCHHE

34

Ucnonp3oBanue ¢dochaTtoB B  KAYECTBE MUHEPAITBHBIX
yaoOpenuii. 3arpsa3HeHre NpUpOAHOH cpeabl pocdaramu

35

VYriepon, pacnpoCcTpaHEHHWE B MNpUPOJE, (U3HYSCKHUE U
XUMHUYECKHE CBOWCTBA

36

OKCI/II[I)I yriepoaa, ux (1)I/ISI/I‘ICCKI/IG U XMMHYECKUE CBOMCTBA.
DKOJIOTHYECKUE HpO6HeMLI, CBA3aHHBIC C OKCHIOM YTJICPO
av)

37

VYroiapHas KUCIOTA U €8 COJIN

38

IIpakTnuyeckass padora Ned mo Teme '"Ilomydenme

yriaekucyioro raza. KayecrBeHHasi peakumusi Ha KapOooHAT-
HOH" ¢ HCIIONIb30BaHHEM HHU(POBOTO U aHAIOTOBOTO 000PYI0BAHHMSI

[IEHTPa €CTECTBCHHOHAYYHOH M TEXHOJIOTHUECKOH HAIpPaBICHHOCTH
«Touka pocray TpeboBanne PI'OC 2021.




HCpBOHa‘IaHLHLIC MMOHATHS 00 OpTraHUYCCKHUX BCIICCTBAX Ka

39
0 COEIMHEHMSIX yTIaepoaa

40 KpemHnii u ero coequHeHUs
IIpakTnyeckas paboTta NeS. Pemenne
JKCIEPUMEHTAJBHBIX 33Ja4 Mo TeMe «BakHeiimue

41 HEMETAJLJIbI M UX COeTMHEHHSD» C MCIOJIb30BAaHUEM IIU()POBOIO
W aHAJIOTOBOrO0 O0OpYJOBaHHS I[EHTPa €CTECTBEHHOHAYyYHOH U
TEXHOJIOTMYECKOM HamnpasjieHHoCTH «Toyka pocra» TpeGoBaHKE
@®rocC 2021.

4 Kontponbnas padora Ne3 mo Teme «BaxHelmue
HEMETAJJIbI M MX COeIMHEHUS»
OO0mass  xapakTepHCTHKa XHMHYECKHX OJJEMEHTOB —

43 MeTa/UIoB. MeTtajyinueckas CBS3b W MeTaJuIM4ecKas
KpUcTaIM4ecKas pemérka. Pu3ndyeckue CBOMCTBA METAJNIOB

44 XuMUYeCcKre CBOMCTBA METAIOB. DJIEKTPOXUMUUYECKUU Psil
HaNpsLKEHUN METaIoB
O6mue  cmocoObl  mosydeHus ~— MetamuioB.  CIUiaBbl.

45 Breluncnienuss mo ypaBHEHMSM XMMHUYECKHMX pEaklud, eciu
OJIUH U3 PEareHTOB COJICPKUT IPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB

47 [[lemouyHbBIE METAIIBI

48 OKcuapl ¥ THAPOKCUIBI HATPUS U Kalus

49 [llenouHo3eMeNbHBIEC METAIIIBI — KaJIbLIMK U MarHUM

50 Baxkneiimue coefuHeHNS KaJblUs

51 O6001IeHNe 1 CHCTEMATU3aLMs 3HAHMIA

52 JXKéctkocTh BOAbI U c1IOCOOBI €€ yCTpaHeHUs




IIpakTnueckass padora Ne6 mo teme "7KécTKoCThb BOABI
MeTobl €€ ycTpaHeHHMs'" c uCIONB30BaHHEM UU(PPOBOro H

n

53 aHAJIOrOBOr0  OOOpY/OBaHUS LEHTPA €CTECTBEHHOHaydHOW u | 1
TEXHOJIOTHYIECKON HarnpasieHHoctd «Touka pocta» TpeGoBaHue
OrocC 2021.

54 AmoMuHUT 1

55 AmMdoTepHbIE CBONHCTBA OKCHAA U THAPOKCHIA 1

56 Keneszo 1

57 Oxcuper, Tunpokcuasl u conu xenesa (I1) u xenesza (I1I) 1

58 O0o0011IeHNEe U cCUCTeMaTH3aIUs 3HaHUH 1
IIpakTnyeckas paborta Ne7. Pemenne
JKCIEPUMEHTAJBHBIX 3a/a4 Mo TeMe «BakHeimmue

59 MeTAJLIbI M UX COEeIUHEHUD) C UCTIOIh30BaHUEM ITU(GPOBOTO 1
Y aHAJIOTOBOT'O 000PY/I0BaHUS IICHTPA €CTECTBCHHOHAYYHOH H
TEXHOJIOTUYECKON  HampaBieHHocTH  «Todka  pocta»
tpedoBanne ®I'OC 2021.
BoerumnciieHus 1Mo ypaBHEHUSM XUMHUYECKHUX PEaklud, €CIu

60 OJIMH W3 PEarcHTOB JaH B W30BITKE WM COACPKHUT IMpUMecH.]
BrruncieHnus MaccoBO AOJH BBIX0JIA MPOJIYKTa PEaKIMU

61 O0600I1IeHIE U CUCTeMAaTH3aIUsl 3HAaHUH 1

62 KonTpoabHast padora Ned4 no teme «BakHelilne MeTa/ubl 1
W MX COeTHHEHHS

63 BemiecTBa u MaTepuaisl B MOBCETHEBHOM KM3HU YEIOBEKA 1

64 XHUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEN CpeIbl 1

65 Posib XMMHU B peLIEHUH 9KOJOTHYECKUX MTPobIeM 1




66 PeseprHbIil ypok. O000IIEeHE U CHCTEMATH3aINs 3HAHUHA

67 PesepBHbIil ypok. O60011eHIE U cCHCTEMAaTH3aLUs 3HAHUH

68 PesepBHbIil ypok. O60011eHE U cUCTEMAaTH3aLus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68







TOUKA ifpocm

YYEBHO-METOMYECKOE OBECITEUEHUE OBPA30BATEJILHOTO
TIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YUEHUKA

Xumus: 8-i kiacc: 6a30BbI ypOBEHb: YUeOHUK; 5-€ U3AaHHE,
nepepaborannoe, 8 kiacce/ ['abpuensn O.C., OctpoymoB N.I'., Cnankos C.A.
Axknmonepnoe obmectBo «M3marensctBo «IIpocBerienue

Xumus, 8 kiace/ Kysunenosa H.E., Tutosa .M., I'apa H.H., Axurionepnoe
oburectBo «M3narenscTBo «IIpocBemienue

Xumus, 9 knace/ ,Kysnenosa H.E., Tutosa .M., I'apa H.H. Axuronepuoe
oburectBo «M3narensctBo «IIpocBemenue»

Xumus 9 knace/ Kysnenosa H.E., TutoBa .M., I'apa H.H. O6miectBo ¢
OTrpaHUYEHHOMN OTBETCTBEHHOCTHIO M3narensckuil neHtp « BEHTAHA-I'PA®D»;
AxunonepHoe o0mectBo «M3narensctBo «IIpocBemienue»

Xumust: 9-if kinacc: 0a30BbIN YPOBEHB: YUCOHUK; 5-€ U3aHuE,
nepepadorannoe, 9 kiacce/ I'abpuensn O.C., OctpoymoB N.I'., Cnankos C.A.

AxunonepHoe obmectBo «M3narensctBo «lIpocBemenue»
METOJUYECKHUE MATEPUAJIBI JUIA YUUTEJIA

Ky3znenosa H.E.  Xumwus: 8 Kjacc  3aJayHUK I yYalluxcs
obmeobpazoBatenpHbix opranuzanuit/ H.E. Ky3snemoma, A.H. JIéBkun. - 4 e
u3l.,crepeoruntoe.- M.: Benrana-I'pa¢,2019 127

Ky3nenosa H.E.  Xumus: 9 kjmacc  3ajayHUK I yYaluxcs
obmeobpazoBatenpHbix opranusanuit/ H.E. Ky3nemoma, A.H. JIéBkun. - 4 e
u3l.,crepeorunHoe.- M.: Benrana-I'pa$,2020 127

[MU®POBLIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPChbl CETH
NMHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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