PaccMoTpena Ha 3aceanuu IIpoBepena YT1BepxaeHa

MeTonnueckoro coBera 3am. nupekropa mo YBP IIpuxazom
Ne 95-om ot 30.08.2023r.
IIporoxom No 1 Koxopuaa M.T". Hupexrop 'BOY COIII ¢.Yconbe
ot «30» 08 2023r. JLH. ITognunanuna
PABOYAS ITPOI'PAMMA

yueOHOro npeamera « XuMHus»

TSt o0ydaromuxcs 8 —9 kiaccoB

A1)\

C=RU, O=I'BOY COLUW c. Yconbe,
CN=lNognunanwuHa J1to60oBb

HvkonaesHa,
E=usol _sch@samara.edu.ru c. Ycoime
MeCTO nognucaHus 2023

2023.08.30 20:17:58+04'00'



MMOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUA
COCTAaBJICHa Ha OCHOBE TpeOOBaHW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabLHON TPOrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC 00O, a taxxe Ha OCHOBE (peepanbHOM paboueit mporpaMMbl BOCITUTAHUS
U C Y4y€TOM KOHIICNIMU TPENnoJaBaHus y4eOHOro mnpeamera «XUMHUS» B
oOpazoBaTeabHbIX opranusanusax Poccutickoit deneparmm.

[Iporpamma Mo XuMuU JA€T MOPEACTABICHUE O LENAX, OOIIEH CTpaTeruu
oOyueHusl, BOCIHTAHWS W Pa3BUTUS OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTeNbHOE IPEAMETHOE COJIEpKaHHUeE,
npeaycMaTpUBaeT paclpeeieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE IO
pa3ienaM W TemMaM NporpaMMbl IO XHMHUH, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh  U3YYEHHUS] XHUMHU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OO0y4aloIUXCs, OINPENeNsieT BO3MOXXHOCTH —TMpeaMeTa s
peanuzaiu TpeOOBaHUI K pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YpOBHE OCHOBHOTO 00I1Ier0o 00Opa3oBaHus, a Takke TpeOOBaHUN K
pe3yabTaraM 00y4YeHUs] XUMUM Ha YPOBHE IIeJiel U3y4eHUsl IPEeAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIILHON JIESITENIbHOCTH OO0Yy4Yarolerocsi 1Mo OCBOCHUIO
y4e0HOTO co/iepKaHMsl.

3HaHME XUMHUHU CIY>KUT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PEHUS
o0yyJaroIerocsi, €ro MpeJCTaBICHU O MaTepUATIbHOM €IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (HOopMUpYyEMbIE XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
OSHEPTrUuM M 00 DBOJIIOIMH BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYSCTBA — CBHIPHEBOHM, SHEPreTHUUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3JPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH  JIJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111eH 1 (yHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS UM TBOPUECKUX CHOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIesITeIbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATBLHON IeATeTLHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJTIOCTHOTO B3MJIsia HA €IMHCTBO MIPUPOJIbI U YETOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTarnoM B (OPMHUPOBAHUU ECTECTBEHHO--HAYyYHOM TIPaMOTHOCTH OOy4YaroIIUuXCS;



criocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHMYECKOE
oOpa3oBaHre 00yJarOITUXCs.

JlanHple HampaBieHUS B OOYYEHMH XUMHUH OOECHEUMBAIOTCS Crenu(pUKOn
collepKaHusl ~ y4yeOHOTO  MpeaMeTa, KOTOpbI  sBIAETCA  NEAarormyecku
aJanTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU HA ONPENCIEHHOM 3Tarle e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI OPHUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CUCTEMbl NEPBOHAYAJIBHBIX TMOHSITHM XUMHUHU, OCHOB
HEOPTaHMYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMUH.

CrpykTypa coiepkKaHus MPOrpaMMbl M0 XMMUHU c(OpMUpOBaHA HAa OCHOBE
CUCTEMHOro mnoaxoaa kK e€ mzydeHuro. CopeprkaHue CKIaJbIBA€TCA M3 CHUCTEMBI
IOHATUI O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI IIOHATHI O XUMUYECKON
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpraHHM30BaHbl IO MPUHIUIY
MOCJIEIOBATENBHOTO PA3BUTHS 3HAHUU HA OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
pPa3HOI0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUH aTOMa U XMMUYECKOU CBSI3H;

— TMpeICTaBIeHUH 00 DIIEKTPOIUTHYECKOW JTUCCOLMAIIMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO
YPOBHSI K IPYTOMY, BBITIOHS YHKIIUK OOBSICHEHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOEHUSI U BO3MOKHOCTEW MPAKTUUYECKOTrO MPUMEHEHUS U TIOTYUYEHHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHUS] O XUMHYECKOW COCTABIISIFOLIEN HAyYHOM KapTHUHBI MUpa B JIOTUKE
e€ CUCTEMHOM IPUPO/Ibl, IECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHMIO U METOJam
NO3HaHWsA B Hayke. M3ydeHHe XMMHHM IPOUCXOAHUT C NPHUBJICUYEHUEM 3HAHUU W3
paHee M3YYEeHHBIX Y4eOHBIX IpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
Kiacce» U «Dusnka. 7 knacey.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKu Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YEJI0BEKA U KaK OJJHOI'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3agada
y4eOHOTro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX 3HAHUNH —
BaOKHEUIIUX (PAaKTOB, MOHATUH, 3aKOHOB U TEOPETHUUECKHUX MOJO0KEHUM, TOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOT0 XapakTepa, sI3bIKa HAyKW, B MPUOOLIEHUH K



HAyYHBIM METOJaM TO3HAHUWS MPU U3YyYEHUU BEIIECTB M XMMHUYECKUX PEaKIluil, B
(GbopMHUpPOBAHNUY U PA3BUTHHN TTO3HABATEIIBHBIX YMEHUHN M UX TIPUMECHEHUH B YI€OHO-
MO3HABATENIBHON U y4eOHO-MCCIEI0BATENLCKON EATEIbHOCTH, OCBOCHUH MPABHII
0e301acHOro 0OpaIeHust ¢ BEIIeCTBAMH B TOBCEHEBHOM JKU3HH.

[Tpr w3yuyeHUM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO0 00pa30BaHUs Ba)KHOE
3Ha4YCHHE MPUOOPETTU TaKUE 1T, KaK:

— (GOpMHpOBaHHE WHTEUIEKTYaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY TPUHATHIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSFOIIIMMCS YCIIOBUSM JKU3HH;

— HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuoOIIeHue
oOyJaromuxcs K CaMOCTOSITEIbHOW TO3HABATENbHOW JAESTENbHOCTH, HAay4YHBIM
METOJlaM MO3HaHUsI, (OPMUPYIOINIUM MOTHBALUI0 U PA3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrnieyeHue ycioBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYarOIUMUCS
OTbITa Pa3HOOOpPa3HOW ACSITENPHOCTH, TO3HAHMS W CAaMOTIO3HAHUSA, KIFOUYEBBIX
HABBIKOB (KJTFOYCBBIX KOMIICTCHIIMI), MMEIONIMX YHHBEPCATHLHOE 3HAYEHUE IS
Pa3TUYIHBIX BUOB JICSITCIILHOCTH,

— ((dopmupoBanue o0mel GyHKIUOHATBHOM U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh U OIICHUBATh SIBJICHUS
OKPYXXAIOIIEr0 MHpA, WCIONB3YS 3HAHWS M OIBIT, MOJYYCHHBIC MPH H3YUCHUHU
XUMUH, TPUMCHSITH X TP PEIICHUH MPOOJIeM B MOBCETHEBHOM )KM3HU U TPYIOBOU
TeSITEIbHOCTH;

— (QopmupoBaHue y OOydyaromUXcsi TYMaHHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XWUMWYECKUX 3HAHWUH I BBIPAOOTKH DKOJOTHYCCKH
LeJIeCO00Pa3HOro TMOBENEHUST B OBITY M TPYIOBOM JESATENBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPY KAroIIel MPUPOIHOI Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIEYEIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIS M HAMPABIECHHOCTH JaJbHEHIIIETO
oOy4eHus.

OO1ee ynciio YacoB, OTBEACHHBIX ISl H3yUEHUS] XUMHUH Ha YPOBHE OCHOBHOTO
obrrero obpasoBanus, coctaBisieT 136 wacoB: B 8 kimacce — 68 yacoB (2 yaca B
Heaemo), B 9 kmacce — 68 wacoB (2 waca B HeIENo).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/bHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMuK B KW3HU 4YeIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. ®PU3MYECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeTOax MO3HAHUSA B XUMUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aesieHrs CMECEH.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE HIEMEHTbl. CHMBOJIBI XHUMUYECKHX
aneMeHTOB. [IpocThie U ClIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTroMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHasi Macca. MaccoBast 10J1sl XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KommuectBo BemectBa. Monb. MosgpHas macca. B3auMoCBs3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€rsl mo ¢dopmysnam
XUMHUUYECKUX COCTMHEHUH.

@u3NUecKne U XUMHUYECKUE SIBJICHUSA. XUMUYECKAsl peakluusi U €€ MpU3HaKH.
3aKkOH COXpaHEHUs MacChl BEIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaKIi (COeAMHEHMS, pa3JIOKEeHUs, 3aMeIeHUs, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJIOH, MpaBuiaMu pabOThl B J1a0OpaTOpUu U
npuémMamMu oOpailieHus ¢ JabopaTOpHBIM 000PYy/IOBaHHWEM, U3YYCHHE U OMUCAHUE
¢bu3nyecKkux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (MJIaBJICHUE BOCKA, TasHHUE JibJa, PACTUpaHUE caxapa B CTYIKE,
KUATICHUE W KOHJCHCAIMsS BObI) M XUMHUYCCKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEJTHOM MPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCJIOTOW) sSIBIIEHUM, HAOII0IeHUE U
ONMCaHHWE TMPHU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pasioxeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHUIIA
meau (I1) mpu HarpeBaHWH, B3aUMOJICHCTBHUE XKene3a ¢ pacTBopom coiu meau (11),
U3Y4YeHHUE CIMOCOOOB pa3lieJICHUs CMECEW: C MOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, JUCTWLISALNS, XpoMaTtorpadus, MPoOBEICHNE OYUCTKA TTOBApECHHON
COJIM, HaAOJIOJIECHUWE W  ONHWCaHWuEe  pe3yJbTaTOB  IMPOBEJICHUSI  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3JlaHWE MOJENe MOJIeKY
(IIIapOCTEPIKHEBBIX).

BaxHellline npeacTaBUTEId HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U MpocToe
BemecTBO. Haxoxnaenue kuciaopoia B mOpupojge, (U3MYECKHE W XUMHYECKUE
cBorictBa (peakiuu ropenusi). Oxcumpl. [Ipumenenue xuciopoaa. CrocoObi
MOJy4eHUsl KHUcjopoAa B JabopaTopur W MpOMbIIUIEHHOCTH. Kpyrosopor
kuciopoga B mnpupone. O30H — amwioTpormHas MoAudUKAIUS KUCIOPOJa.



TennoBoit 3¢p(deKkT XUMHUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
9K30- U DHAOTEPMUYECKUE peakiuu. TOIIUBO: Yrojib M METaH. 3arps3HEHHE
BO3/1yXa, yCWJICHHE NapHUKOBOro 3P (heKTa, pa3pylieHHue 030HOBOTO CJIOS.

Bopopon — anemeHT u nipocroe BemectBo. Haxoxienue Bogopoaa B npupoe,
bu3MYeCcKue ¥ XUMUYECKIE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI momydeHuss. Kucaotot
U COJIH.

Monsipabiii 00bEM razoB. Pac4€Thl Mo XUMHUUYECKUM ypaBHEHUSIM.

dusnyeckne CBOWCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacplllieHHbIE M HEHACBHIIIEHHBIE pPacTBOpPBI. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBas 10Ji1 BEUIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B MpUpOE U B *KU3HU yejaoBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHHne MPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Okcuabl. Kiaccudukanms
OKCHJIOB:  cosieoOpasyiromyie  (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa oOkcugoB. DPuznyecknue M XUMHUYECKUE
cBoliCcTBa OKCUIOB. [loyuenne okcuaos.

OcHoBanusi. Knaccudukanmss ocHOBaHMI: IIETOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuil. dPHU3WUEeCKME M XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. duszndeckue u
XHMHAYECKHE CBoMcTBa KHCIOT. Psam axtuBHOCcTH MeTayuioB H. H. bekerosna.
[lony4yeHne KHACIIOT.

Conu. Homenknatypa cosieil. @usndyeckue 1 XMMHUUYECKUE CBOMCTBA COJICH.
[lonyuenue comnen.

['eHeTnyeckas CBI3b MEK]y KJIaCCAMH HEOPTaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE OMPEACIICHUE COJIEPKAHUS KUCIOPOJia B BO3yX€E, MOJyYCHUE,
coOupaHue, paclio3HaBaHWE W HW3YYECHHUE CBOWMCTB KHUCIOpOJa, HaOIIOACHUE
B3aMMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS U
MpeKpalieHus TopeHus (moxapa), 03HaKOMJIEHHUE C 00pa3IiaMu OKCUOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHHE, cOOMpaHWe, pACIO3HABAaHUE MW M3YYCHHE CBOWCTB
BOJIopoja (ropeHue), B3aumoeiicTere Bogopoaa ¢ okcuaom meau (1) (BozmoskHO
MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), HaOI0IeHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaegoBaHWE OCOOCHHOCTEM pPAaCTBOPEHHS BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MTPUTOTOBJIICHUE PACTBOPOB C OMNPEIEIEHHON MacCOBOM J0Jei
pPacTBOPEHHOIO BEINECTBA, B3aUMOJICHCTBHE BOABI C MeTaulaMH (HaTpueM |
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IloB HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpacCKH MHANKATOPOB B paCTBOPaxX KUCIOT U LIEIOUYEH, U3YUEHUE B3aUMOJICUCTBUS



okcuna menu (I1) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C METAJUIAMHU, PEAKIIUN
HEUTpaIU3aluy, ITOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTaJljIa IPYTUM M3 PacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANBHBIX 33734 10 TEME
«BaxxHenme Kiaccbl HEOPraHMYECKUX COEAUHECHUIN.

Iepuonuueckui 3axkoH U Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. . MennaeineeBa. CrpoeHne aTomMoB. XMMHYECKAasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PeaKIUU

[lepBble MONBITKM KIaCCUPHUKAMM XUMHUYECKUX 3JIEMEHTOB. [loHsATHE O
IPYINIax CXOAHBIX 3JEMEHTOB (ILEJOYHBIE M IIEIOYHO3EMEIbHBIE METAUIbL,
TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTEPHBIEC OKCHIBI
Y TUIPOKCUIBL.

Ilepuognyeckuii 3akoH. llepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB /1.
. Menneneesa. Koporkonepuoanas u JyimHHONepruoaHas popmsl [leproanueckoit
cucteMbl xumuueckux 3nemeHToB [[. M. MenneneeBa. Ilepuoasl m rpyniebl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAnep. M3oTonel. Dnektponsl. CtpoeHne
AJIIEKTPOHHBIX ~ 000704eK aroMoB ImepBbIX 20 XUMHMUYECKHUX 3JEMEHTOB
[lepnognueckonn cucremnl J[. M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noyioxkeHuro B [lepunoanueckoi cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHHUS paJdyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leproauyeckorl CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. . M. MenneneeB — y4yéHbli u
IpaKJaHUH.

Xumnueckass cBs3b. KoBajeHTHas (moysipHass M HEMOJSIPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBHUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKMCIEHNS U BOCCTAHOBIIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
IMAPOKCUIA LHMHKA C PacTBOPaMM KHCJIOT W IIEJIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakiuu Pa3ioKEeHHUs, COCIMHCHHS).

Mexcnpeomemmunie cea3u

Peanuzanus MeXnpeaIMETHBIX CBsI3€d NMpU HM3yYeHWH XUMUU B 8 Kiacce
OCYUIECTBJISIETCS 4epe3 MCIHOJIb30BaHME KaK OOLIUMX €CTEeCTBEHHO--HAyYHBIX
NOHATUH, TaK U MOHATHMN, SABJISIFONIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LUKJIA.



OO11ue ecTeCTBEHHO--HAyUHbIE MOHATHS: HAYyYHBIH (DaKkT, rumoresa, Teopus,
3aKOH, AaHaJIW3, CHHTE3, Kiaccu(ukauusi, MEepPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, MOJENb, SIBICHHUE.

®dusuka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUM 3apsij, BEIIECTBO, TEIO0, O00BEM,
arperaTHOe COCTOSIHHE BEIIeCTBA, ra3, (U3WYecKWe BEIWYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IBI, TOJIE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMH4YecKasi peaKkius

[Tepuonnueckuit 3akoH. [lepuoguueckas cucrema XuMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJI0OB, KA, KAJIBLIUSA U UX COCTMHEHUN
B COOTBETCTBUU C TIOJIOKEHHEM »3JeMeHTOB B llepumogmueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBSA3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEHIETKU U
BHJIa XUMHYECKOH CBSA3U.

Knaccudukainus 1 HOMEHKIATypa HEOPTaHMYECKHX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHHUYEeCKUX
COCIMHEHUM, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XMMHUECKAX PEaKIHA 110 pa3InIHBIM pu3HaKaM (10 YUCITy
M COCTaBy YYacCTBYIOIIMX B PEAKIUM BEUIECTB, MO TermioBomy 3ddexrty, mo
U3MEHEHHIO CTETeHEeW OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, TO
Y4aCTHUIO KaTajau3aTopa). JK30- U SHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[lonsiTue o ckopoctu xumMuyeckou peakiuu. [lonsarue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusaxX. [IoHsATHEe O TOMOTEHHBIX M TeTepOreHHBIX
peakuusx. [lonarue o karanuze. llonarue o xumnueckom paBHoBecuu. DakTopel,
BIIMAIONIME HA CKOPOCTh XHUMHUYECKON pEaKIUu U TMOJOXKEHUE XUMHYECKOIO

PaBHOBECHSI.
OKHCIUTETPHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEILHON peaKiuu. CocraBnenue YpaBHEHUMU

OKHUCJTMTEIIBHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMA C  KCIOJB30BAHHEM  METOAa
3JIEKTPOHHOTO Oamanca.



Teopus 3JIEKTPONUTHYECKONW TUCCOUUALMU. DIEKTPOIUTHI U HEAIEKTPOJIHUTHI.
Katnonsl, aHnoHsl. MexaHu3M AUCCOLMALMHA BEIIECTB C PA3JW4YHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHBIE U CJIa0bIe AIEKTPOJIUTHI.

Peakrum noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEaKIMi HOHHOTO 0OMEHa,
MOJHBIE W COKpPAlIEHHBIE HWOHHBIE ypaBHEHHs peakuuii. CBOWCTBA KHUCIOT,
OCHOBAHMI U COJIEN B CBETE MPEICTABICHUI 00 3JEKTPOJUTUUECKOMN UCCOLNALINN.
KauecTBeHHbIE peakiiii Ha HOHBL. [IOHATHE O THIPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAUIOB M HeMeTalyioB (TpaduTa M anamasza), CIOKHBIX BEIIECTB
(xsTopuaa HaTpUS), MCCIIEIOBAaHUE 3aBUCIMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIUU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEIOBAHUE  BIEKTPOIIPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOIIECCa AUCCOIMALIUH KUCIIOT, MeNo4Yel U coeil (BO3MOKHO
UCIOJIb30BaHUE BUJEO MAaTEpUANIOB), IPOBEIACHHE OIBITOB, WIUIIOCTPUPYIOLINX
NpPU3HAKH TPOTCKAHWsI peakiuid WOHHOro oOMeHa (oOpa3oBaHWE OcCajKa,
BBIJICJICHUE Ta3a, O0pa3oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIBHO-BOCCTAHOBUTEINIBHBIX PEAaKUUil (TOpPEHHE, PEaKLHMH Pa3JIoKECHMUS,
COCMHEHMSI), pAacllO3HABAHWE  HEOPraHMYECKUX  BELIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKINNA HA HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4.

HemeTaJibl 1 X COeIMHEHUS

OOmiast xapakTepucTUKa rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue U (PU3NYECKUe CBOICTBA MPOCTHIX
BEILECTB — rajJoreHoB. XMMHYECKUE CBOMCTBA HA IpUMEPE XJIopa (B3auMOAECTBUE
C MeTaulaMHM, HeMeTajulaMH, Iuenodamu). Xisoposojopoa. CousiHas KUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJydyeHUE, TMpuMeHeHue. [leiicTBue xmopa u
XJIOPOBOJOPOJA HA OPraHu3M 4YeoBeKa. BaxkHelme XIopuasl U UX HaXO0XK/ICHUE B
IIPUPOJIE.

O6mast xapakrepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENEeHU okucieHus. CTpoeHue U (U3NYECKUue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cepbl. AJTIOTPONHBIE MOAU(PUKALIMKM KUCIOPO1a
U cepbl. XuMHueckre cBoictBa cepbl. CepoBosiopoj, cTpoeHue, (U3HYecKue u
XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUOB.
CepHast KuCII0Ta, PU3NIECKUE U XUMHUYESCKHE CBOMCTBA (0OIIIHE KaK MPeCTaBUTEIIsI
KJlacca KUCIOT U cnenuduyeckre). XMMUYECKUE PEeaklvu, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a TOJydYeHUsI CepHOM KHUCIOThL. [lpumeHeHue cepHoi
kucaoTbl. Cojiu CEepHOM KHCIOThI, KauyeCTBEHHAs pEakius Ha CyiIb(paT-HOH.
Haxoxnenue cepbl M €€ COCIMHEHHM B TIPHUpPOJEC. XHUMHUYECKOE 3arps3HCHUE
OKpYJKaloIIed Cpelbl COCIUHCHHUSIMH Cepbl (KUCIOTHBIC IOXIHU, 3arps3HCHUE
BO3/yXa 17} BOJIOEMOB), CIIOCOOBI €ro IPEAOTBPALLCHHUS.



OOmas xapakrepucTuka sneMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
duznueckue u xuMuueckue cBoiicTBa. KpyroBopot azora B mpupoe. AMMHUAK, €ro
dusznyecKkrue U XUMUYECKHE CBOICTBA, MOTy4YeHHe U nmpuMeHnenue. Conu aMMOHUS,
ux (pU3MYEecCKrue U XMMHYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJOTa, €€ TMojydyeHue, PU3NUecKrue U XUMHUYECKUE
cBoiicTBa (0OmMe Kak MPEACTABUTENS Kilacca KHUCIOT W  CHEIU(HUECKUE).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KAUE€CTBE MUHEPATBHBIX YI0OPEHU.
XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIEeH cpeibl COSTMHEHUAMH a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, NMouBbl U BOA0EMOB). docdop, ammoTpomnHbie
Moaudukamuu dochopa, dpuzndeckue u xumudeckue cpoiictea. Oxkcun docdopa
(V) u dochopnas kucnora, GU3NIECKHE M XUMHUYECKHE CBOWCTBA, MOJYUYCHHE.
Hcnonb3oBanue (pochaToB B KaU€CTBE MUHEPATBHBIX YIOOPEHUN.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTETICHU OKUCIICHUSA. Y TJIEpPO/I, AIIOTPOITHBIE MOIU(DUKAIINH,
pacnpocTpaHeHHe B Ipupojie, GU3NYecKue U XMMHUYECKUE CBOMCTBa. AJCOpOIMs.
Kpyrosopor yrnepoga B mpuponae. Okcuisl yriepoja, HX (u3Mueckue u
XUMHMUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OpPraHU3Mbl, TIOJIY4YEHHE U
NpUMEHEHHEe. DKOJOTHYECKUE MPOOJIeMBI, CBsI3aHHBIE ¢ okcuaoMm yrieponaa (1V),
TUIN0TE3a II00ANbHOIO MOTEIUIEHUA KIMMaTa, MapHUKOBBIM 3(@exT. YrosbHas
KUCIOTa U €€ COoJM, MX (PU3MUECKUEe M XUMHUYECKHE CBOMICTBA, MOJy4YEHUE U
npuMmeHenue. KadecTBeHHass peakuus Ha KapOoHar-uoHbl. lcmosnb3oBaHue
KapOOHATOB B OBITY, METUITMHE, TPOMBIIIJICHHOCTH B CETTHCKOM XO35HCTBE.

[TepBoHavasibHbIe TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, dTUIICH, alleTHIICH, TAaHOJ, NIMIEPUH, YKCYCHAsE KUCIIOTA).
[IpupoaHble WMCTOYHUKH YTIIEBOJOPONOB (yroib, MPHUPOIHBIA Ta3, HEPTH),
MPOJAYKTHl UX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUPAX, O€NKax, yriaeBolax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IMHCTBO OPraHUYeCKHX M
HEOPraHUYECKUX COCTUHEHUH.

Kpemumii, ero ¢usndeckue M XUMHUYECKHE CBOWCTBa, TMOJyYCHUE U
npumenenne. CoequHeHs KpeMHuUs B ipupoae. Oomue npeacTaBieHus 00 OKcHe
kpemuus (IV) u kpemaueBoii kuciore. CHIIMKATHI, X HCIIOJb30BAaHKE B OBITY, B
IPOMBIIIIEHHOCTH. BajkHele cTpouTeNlbHble MaTepHalibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpoOmembr  6€30macHOrO  MCIOJIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

M3y4deHue 00pa3IoB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIIOTHI,
POBEJICHNE KaueCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOIIOJCHNUE TIPU3HAKOB



WX TIPOTEKAaHMS, OMBITHI, OTpaxaronme (HU3NYecKue W XHUMHYECKHE CBOWCTBA
TaJIOTCHOB W WX COCIWHCHUH (BO3MOXXHO HCIOJB30BaHUE BHJICOMATCPHAIIOB),
O3HAKOMIJICHHUE ¢ 00pa3IamMu XJIOPUIOB (TaJOTSHHIOB), 03HAKOMIICHHE ¢ 00pa3aMu
ceppl W e€ COCIUHEHUSMH (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHAJIOB),
HaOJII0ICHNE TIpoliecca OOYTIMBAaHUS caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIJIOThI, U3y4YE€HNE XUMUYECKUX CBOMCTB pa30aBiICHHON CEpPHOI KUCIIOTHI,
MIPOBE/ICHUE KAaUeCTBECHHOW PEaKIMU Ha Cyib(aT-uOH U HAOIOICHUE TTpU3HaKa e
NpOTEKaHus, O3HAKOMJIEHHE ¢ (pU3MUecKMMH CBOWCTBaMHU a30Ta, docdopa U ux
COEJIMHEHUN (BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUAIOB), 00pa3liaMu a30THBIX
u (ochopHbIX yNOOpEHUid, MOTyYeHUEe, COOMpaHue, paclio3HABaHUE U U3y4YeHHUE
CBOMCTB aMMHaKa, IPOBEJACHHUE KAYECTBEHHBIX pEaKIUid Ha HOH aMMOHHUS U
dbochar-noH W U3yYEHHE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBHUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJOTHI C MeEAbI0 (BO3MOXXHO HCMOJIb30BAHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJCICH KpPUCTAUIMUECKUX PEMETOK aiMasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C TIPOLIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VYIIIEM M YCTPOMCTBOM IMPOTHUBOTA3a, MOJYYCHHE,
coOupaHue, pacrio3HaBaHWE W U3YUYEHHE CBOWMCTB YIJICKUCIIOIO Ta3a, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHUE MPU3HAKOB UX
NPOTEKAHUS, O3HAKOMIICHHE C TPOAYKIMEH CUJIMKATHOW MPOMBIILICHHOCTH,
pEILlIEHUE 3KCIEPUMEHTANBHBIX 3aJady Mo TeMme «BakHeilllne HEMETaIbl U UX
COEIUHECHUSD.

MeTajuuibl M UX COCAMHEHMSI

OO01mast XxapakTepUCTUKA XUMUUECKHX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxeHus B llepmoanueckol cucreme xuMHueckux snemeHToB J[. .
MenpeneeBa u crpoeHusi atomoB. CTpoeHHe MeTaaioB. Meramnuueckas CBS3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  peImETKa.  DJIEKTPOXUMUYECKUU  pAll
HanpspkeHu MetauioB. dusnyeckrne U XUMUYECKUE CBOMCTBA MeTauioB. O0miue
crocoObl TOJydeHUsT MeTauioB. [loHsATHE O KOpPpO3uM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3un. CIuIaBsl (CTalb, YyT'YH, JIOPATIOMHHNN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[Ilenounsle MeTaIbL: MOJOXKEHUE B [leprHOAMYECKON CUCTEME XUMHUYECKUX
sanemeHntoB /. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
dusnueckre U XMMHYECKHAE CBOMCTBA (Ha mpuMepe HATpus W Kaiwus). OKCHIbI U
TUAPOKCUAB HATpusi W Kanusa. [IpuMeHeHue MIEeNOYHBIX METAIOB U HX
COCIMHEHUM.

[Ilenouno3emenpHblE METAJUIBI MAarHMM W KaJdbLUHUM. TIOJOXKEHUE B
[Tepuoguueckoiut cucreMe xumuueckux aeMeHToB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxXOXJIeHUE B npupoje. PU3nyecKkue 1 XMMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiime coequHeHust Kanbius (OKCUI, TUAPOKCUI, comun). ZKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTPAHEHHUS.

AmoMuHMIL: IostokeHue B [leproauyeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHUE aToOMa, HaxXxOXJIeHUE B npupoac. PU3NUECKUe U
XUMHUYECKUE CBOMCTBA alfOMUHUSA. AMDOTEpHBIE CBONCTBA OKCUA U THAPOKCH]IA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepnoanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpoeHHME aToOMa, HAxOXIEHUE B mpupone. Pu3nvecKue Hu
XHUMUYECKHE CBOMCTBA xene3a. OKCu b, THIpoKcuabl U conu xxenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA M MOJTyYCHHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C O00pa3laMud METaUIOB M CIUIABOB, HUX (U3HUYECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICUCTBUS OKCHJIA
KaJbI[Usl W HATpPHs C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATCPUAIIOB),
HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MPOILIECCA TOPEHUS KEIE3a B KUCIOPOAE
(BO3MOXXHO  HKCIIOJIB30BAaHHWE  BHUJJICOMATEPUAIOB), TMPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MarHHsI, KaJIbIIUs, aJJFOMHHUSA, IMHKA, xkene3a (1)
u sxenesa (l11), mequ (Il), HaOmOnEHUE W OMHCAHHWE MPOIECCOB OKpAIMBAHUS
IJJAMEHH WOHAMU HaTpHsl, Kajdus ¢ KalblUs (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAJIOB), UCCIIEIOBaHNE aM()OTEPHBIX CBOWCTB TUAPOKCH/IA ATFOMUHHUS U
TUAPOKCHUAA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 337a4 N0 Teme «BaxHeuine
METaJUIbl U KX COCTMHEHUS».

XHUMHUS M OKpPY:KaoUias cpeaa

BemecrBa m marepuanbl B IMOBCEIHEBHOM JXKU3HM uelioBeka. be3omacHoe
WCIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. [lepBas momorp mnpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUUECKOE 3arpsS3HCHUE OKpYKaromiel cpeasl (mpeieibHas IOMyCTHMas
KOHIIeHTpanus Beuects, aainee — [IJIK). Posib XxumMum B penieHun 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pas3IoB MaTepuaioB (CTEKJIO, CIJIaBbl META/UIOB, MOJHMMEPHBIC
MaTepHalbl).

Mexcnpeomemmunie cea3u

Peanuzanmsi MeXNpeaMEeTHBIX CBA3€H MpU W3YyYeHUHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSL 4Yepe3 MKCIOJIb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUHU, SBJISIOMIUXCS CUCTEMHBIMH JJISI OTJIETbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO UKJIA.



OOmme ecTecCTBEHHO-HAYYHBIE TMOHSATHSA. HAay4YHBIA (DaKT, TUMIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KiIacCHU(PUKAIMs, TEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICTHUPOBAHNUE, W3MEPEHUE, MOJCNb, SBICHUE, TaPHUKOBBIN
3¢ (}EKT, TEXHOJIOTHSI, MATEPUAJIBL.

dwusnka: MaTepus, aTOM, 3JICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUI, H30TOIIbI,
PaauOaKTHBHOCTD, MOJICKYJIa, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJIYITPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpHUCTaUTHUSCKAsI
peméTka, CruiaBbl, (GU3WYECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJIHIIE.

buonorust: ¢ortocunTes, npixanue, O6mochepa, sKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKpOAJIEMEHTHI, ITUTaTeIbHBIE BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MEHEpaIBI, TOPHBIE TTOPO/IBI, ITOJIE3HBIC
HCKOIIaeMbI€, TOTIIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYYCHHS XUMHUH B €IUHCTBE y4eOHOU u
BOCIIMUTATENBHOM JIESITEIIBHOCTH B COOTBETCTBUU C TPAAULHUOHHBIMH POCCUHCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMA B
oOIIeCTBE MpaBWJIaMU M HOPMAaMH TOBEJACHUS U CHOCOOCTBYIOT IpoIleccam
CaMOITO3HAHUSI, CAMOPA3BUTHS U COIUATTU3AIIMU O0YyYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIMXCA
PYKOBOACTBOBAaTbCS CHUCTEMOW IMO3WTUBHBIX LIEHHOCTHBIX OPUEHTAUUMU U
pacIIMpEeHUE ONbITA AEATEIBHOCTA HA €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTI'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHWMAaHUs 3HAYEHUs XUMHYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHQpoOpmMaluen o
MIEPEIOBBIX JOCTHKEHUAX U OTKPBITHUSAX MHPOBOM M OTECYECTBEHHOW XHWMUHU,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rpakAaHCKOI0 BOCIIUTAHMS

IPEJICTABJICHNUS] O COLHMAIBHBIX HOPMAax M MPABUAIIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSTeIbHOCTU, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATEILHOCTH TpU
BBITIOJIHGHUU Y4YEOHBIX, TTO3HABATEIbHBIX 3a7a4, BBIMOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHIO
Y B3aMMOTIOMOIIIH B TIPOIIECCe ITOM yueOHOM NS TEIbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TMOBEJAECHHWE M TOCTYIIKM CBOMX TOBAPUIIEH C TO3WUIMU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECICTBUN MTOCTYIKOB;

3) IEHHOCTH HAYYHOTI'0 MO3HAHMS!

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEIIECTBE U XUMHUUYECKOW PEaKILIUH,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM W COCTABIIAIOLINE
OCHOBY JIJI1 TIOHMMAaHUS CYIIHOCTH HAay4HOM KapTUHBI MHpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA ITOJIYYE€HUE HOBBIX 3HAHWUU MO
XUMHH, HEOOXOAUMBIC 11 OOBSCHCHHMS HaAOII0JaeMBIX IIPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW W YUTATEJIBCKOW KYJIBTYPhl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOW pPabOThl ¢ yYeOHBIMU TEKCTaMH, CIPaBOYHOMN



JUTEPATypOi, IOCTYMHBIMH TEXHHUYECKHUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTepec K OOYYeHHI0O U TMO3HAHUIO, JIO003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOEKTHOM M HMCCIEI0BaTEIbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU U YPOBHS OOy4eHHS B
JanbHEHIIIEM,

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3/I0pOBbI 00pa3 >KW3HHM, OCO3HAHHUE MOCIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOJICHHS aJIKOTOJIS, HAPKOTUKOB, KypeHHsI),
HEOOXOJAMMOCTH COOJIO/IEHNS TIpaBUi OE€30MacHOCTH TPU  OOpalieHuu C
XUMHUYECKMMH BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOr0 BOCHIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YUEHHUIO MPOopEeCcCHil U Tpyda pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJOBOU I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XMMHH, OCO3HAaHHBIM  BBIOOp
WHIUBUYAJIBHON TPAEKTOPUU MPOJOJKEHUS 00pa30BaHUS ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON MpOo(heCCHOHANBHON AESITENHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTB aJalTUPOBATHCA B MPOPECCUOHAIBHOMN CPEJIE;

6) IKOJI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJ1eCO00pa3HOE OTHOIICHHUE K IPUPOIE KAK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyYIIECTBOBAHMS, IOHMMAHHE LIEHHOCTU 3JI0pPOBOrO0 H
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
$uznyecKOMy U TCHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHME ILIEHHOCTH COOJIOECHUS
npaBui 0€30MaCHOTO MOBEEHUS TPU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUA, MOJTy4YaeMble MPU U3YyUYEHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAOU, I IMOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM U MyTed UX PEIICHHs MOCPEACTBOM METOJO0B XUMUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMbIE IS
(dbopMHpOBaHUS MUPOBO33pEHHUS OOIICHAYYHBIC MMOHATUSA (3aKOH, TEOPHUs, TPUHIIUII,
rumnore3a, (¢akT, CHCTeMa, TMpoIecCc, OHKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax U TMO3BOJSIOT Ha
OCHOBE 3HaHUM U3 3THX MpeaAMETOB (OPMHUPOBATH IMPEICTABICHUE O IIEJIOCTHOMN



HAyYHOW KapTWHE MUpPa, U YHUBEPCAIbHBIC YUeOHbIE NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJSTHBHBIC), KOTOpbIe 0OecIeunBalOT (OPMUPOBAHNE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiicTBUS

ba3oBble 1ornyeckue AecTBUA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUHU
3HAHUMW: PACKPbhIBATh CMBICI XUMHUYECKUX TOHSITHH (BBIICIATh UX XapaKTEPHbIC
MPU3HAKK, YCTAHABJIMBATh B3aWMOCBS3b C JIPYTMMHU MOHSTUSMH), UCIOJIb30BAThH
MOHATHUS J11 OOBSICHEHUS OTAENbHBIX ()aKTOB U SIBICHUH, BHIOWpPATh OCHOBAHUA U
KpUTEpPUH JJisi KJIAacCU(UKAIIMM XMMHUYECKHX BEIECTB M XUMUUYECKHX DPEaKIuH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMU U3Y4YECHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIE, IETYKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKIFOUYEHUS;

yMEHUE TMPUMEHSITh B TMPOIECCe TMO3HAHUS TOHATUS (NIPEAMETHBIE U
METaINpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yEMbIC B XUMHH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJEIBHBIC MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJI 3JIEMEHTa), XUMH4YecKass ¢GopMmylia U ypaBHEHHUE
XUMHUYECKON peaKIuy — MpHU PeIlIeHUH y4eOHO-TI03HABATEIbHBIX 3a/1ad, C y4ETOM
ATUX MOJIEJIBHBIX MPEICTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKA U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBISBJISITh  OOIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIICJCTBEHHBIE CBSI3U WU
MPOTUBOPEYHS B M3yUaeMbIX IIPoOIleccax U sIBICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUA:

YMEHHE HCMOJb30BaTh MOCTaBJIEHHBIE BOMPOCH B KaueCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B KaU€CTBE OCHOBBI JIJ11 (POPMHUPOBAHUS THIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

NPUOOPETEHUE OMbITa MO I[UJIAHUPOBAHUIO, OPTaHU3AlMU W TPOBEIACHUIO
YUYEHMUECKHX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €r0 Pe3ynibTar, (OpMyIUpoBaTh 00OOIIECHUS U
BBIBO/JIbI TI0 PE3YyJbTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTUET
O MpoJieNIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOWpATh, aHAJIM3UPOBATH M HWHTEPHPETUPOBATH HUHGOPMAIHIO
Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHUS, TTOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayuHO-TIONYJISIpHASE  JTUTEpaTypa XHUMHYECKOTO COJCP)KaHMs, CIPaBOYHBIC
nocobusi, pecypcbl HMHTepHeTa), KPUTHYECKH OILICHUBATh MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO nHpopMaIuio;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbI U 3aMpPOCHl MPU MOUCKE M OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX JJISi BBIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOIO TUIIA, IPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENHLHO BHIOMpATh ONTUMANbHYIO (OPMY IpeICcTaBlIeHUss UHPOpPMAILIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a/1a4yd  HECJIOKHBIMU CXEMaMH, JuarpaMmMaMu,
npyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B TIpoliecce Y4YeOHOU U
UCCJIEI0BATENHCKON JEATETbHOCTH MHGOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA W TPaHCHOPTa Ha COCTOSHUE OKPYKAIOIIEW MPUPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBeEPcaIbHbIe YueOHbIe e CTBHUS

YMEHHMSI 3a/1aBaTh BOMPOCHI (B X0/I€ uajiora u (Ujin) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMol Tembl, (OPMYIMPOBATH CBOU NPEUIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS TIPEJIOKEHHON 3a1a4u;

YMEHMSI ~ NIPEACTaBIATh  IMOJYYEHHbIE  PE3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTY B YCTHBIX M THUCHMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAINI0
PE3YNbTATOB BBHINOJHEHHUS XUMHUYECKOTO 3KCIEepUMeEHTa (1ad0paTOpHOro ONBITA,
71a00paTOPHOI pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUsI Y4YeOHOrOo COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEJIbHOM M HUCCIIEOBATEIbCKOM  JIEATENbHOCTH MpPU  pELICHUU
BO3HMKAIOIIMX MPOOJEM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COTJACOBaHUS
no3unui (00CyKaeHus, 0OMEH MHEHHUSIMU, «MO3TOBBIC IITYPMBI», KOOPIUHAITUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON PabOTHI U APYTHE).

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiICTBUA:

YMEHHE CaMOCTOATEIbHO ONPENENSTh LENu JeSTeNIbHOCTH, IJIaHUpPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
JesATEeILHOCTD, BBIOMpaTh Haubomee 3pHEKTUBHBIE CIOCOOBI peIeHUs] YUeOHbBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIbHO COCTABIISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  AJTOPUTM JIEUCTBUM IIPU BBIIIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHM 00 M3ydaeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW LEIH, yMEHUE
UCIOJIb30BaTh U AHAJTM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B yCIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl pabdoueil mnporpamMMmoH,
BBIJIETISIIOT: OCBOCHHBIE OOYYaIOIIUMUCS Hay4yHbIe 3HAHMs, YMEHHUS U CHOCOObI



NEUCTBUN, crenmupuIecKue I TpeAMETHOW o0nacth «XUMHS», BUIBI
JNEATeIbHOCTU MO  MOJYYEHUI0O HOBOTO  3HAaHWS, €ro  HUHTEpIpeTalluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JINYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOyueHus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

+ PpacKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKHX IOHSTHI: aTOM, MOJICKYJa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS ¥ HEOMHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10J151 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJOTa, OCHOBAHHUE, COJib, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHCIICHUSI, XUMUYECKasi peakius, KiacCuUKalus peakiuil: peaxkiuu
COCIMHEHUSA, PpEAKUUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, peaKuuu
oOMEHa, K30~ U DHJAOTEPMUUYECKUE PEAKIIUH, TETIOBON 2(P(DEKT peakiui,
AJIpO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paAnyC aToMa,
XUMUYECKasl CBA3b, MOJSPHAs U HEMOJsIpHAs KOBAJICHTHAsl CBSI3b, MOHHAS
CBS3b, WOH, KAaTHOH, aHHOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mpolieHTHAsT KOHIIEHTPAIUs) B PACTBOPE;

«  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TMOHATHUU U
MPUMEHSITH 3TH TOHSATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPAILICHUH;

+ WCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBieHus Qopmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH;

- OMpeJeNsaTh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJICMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJIacCy COEAUMHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOM CBA3M (KOBaJICHTHasT W HWOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

« packpeiBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE NEPUOJIUYECKON 3aBHCUMOCTU CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX mojoxkeHusi B Ilepuoauueckoil cucreme,
3aKOHOB COXPaHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTrapo;

- ONHCHIBATHh M XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoamaeckoit
CUCTEMbl XHMMHMUYECKHMX OJJIEMEHTOB: pa3nuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpymmna (b-rpymnmna)», mansie u
OOJBIIE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuonuueckas cucrema xumuueckux osjementoB [l U.
MeHneneeBay € YHUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsl sApa, 00IIee YUCIIO SJIEKTPOHOB U
pacripeielIeHUe UX 1Mo JIEKTPOHHBIM CIIOSIM);

KJacCH(pUIMPOBaTh XMMHYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YHUCIy M COCTaBYy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (DexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBONCTBAa BEIICCTB
Pa3TUYHBIX KJIACCOB, MOATBEPIKIAsl OMHMCAHKUE MPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUK;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMHUYECKHX TpPEBpallecHUN B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHUYECKOTO »dJIeMEeHTa 1o (opMyse COSAUHEHHUS,
MacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUEThI IO YPABHEHUIO
XAMHUYECKOUN pEaKIInu;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICITUTEIILHON JCATEIHPHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTeMaTH3aIHIo, KIacCU(PHUKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIEJACTBEHHBIX CBSA3CH — /I U3Y4YEHHUS CBOWCTB
BCIIECTB M XUMHUYECKHX PEaKIHUi, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAOMIOAEHUE, U3MEPEHHE, MOJCIUPOBAHHUE, SKCIECPUMEHT
(peanbHBIN ¥ MBICIICHHBIH);

CJIEIOBATH MPaBUIIaM MOJIB30BAHMS XUMUYECKON TIOCYA0M U JTA0OPATOPHBIM
o0opynoBaHuEM, a TakKe ImpaBujiaM oOOpalleHus C BelIeCTBAMH B
COOTBETCTBHHM C MHCTPYKIHMSMH TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OIBITOB MO MOJYUYCHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(BoopoJila M KHUCJIOpOJa), MPUTOTOBJIICHUIO PACTBOPOB C OMPENETIEHHOM
MacCOBOM J10JIe pacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH M MPOBOIUTH
XUMHUUYECKUE AKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C MOMOIIbIO UHAMKATOPOB (JIaKMycC, peHoI(PTanenH, METHIOPaHX

U pyTue).

K xonity oOyuenus B 9 kj1acce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHSITHH: XUMHYECKUI
2JIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CII0)KHOE BEIIECTBO, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYCCKasl PEaKIns, XUMHUUIECKasl CBI3b, TCTUIOBOK 3(dekT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, AJIEKTPOJIUTHYECKAsT AWCCOLUANNS, PEAKIUd HOHHOTO
oOMeHa, KaTtaiu3aTop, XHUMHUYECKOE paBHOBeCHE, OOpaTHUMbIE W



HEOOpaTUMbIE pEeaKlUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPONIN,
am(pOTEepHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
METaJUIMYeCcKas), KpUCTAINYECKAsl pEIIETKA, KOPPO3HsI METAIIJIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEaKLMH, MPEACIbHO JOMYCTUMAs KOHIEHTpalus
ITJIK BemecTBa,

WJUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX NOHATUHA U
MIPUMEHSTH 3TH NOHATHUSA MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHHUI;
UCIIONB30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UIsI COCTaBJICHHS (QopMyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUU;

ONPENEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMHYECKUX SJIEMEHTOB B
COCIMHEHUAX PA3NMYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHMH 1Mo (opMyliam, BHUJI XHUMHYECKOU
cBsi3M  (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTaHHUYECKHX
COCIMHEHMSIX, 3apsA] MOHA 10 XUMHUYECKOW (opMylie, XapakTep Cpeibl B
BOJHBIX PacTBOpPax HEOPTaHWMYECKHUX COCIWHEHWUH, THI KPUCTAIIUYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA,

packpeiBath cMbici [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE. OIMUCHIBATHL M XapaKTEpPU30BaTh
TabnnyHyto Qopmy I[leprmoguueckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB:
pa3nuyath TOHSATHS «riiaBHas mnoarpynmna (A-rpynma)» W «moOodHas
noarpynmna (b-rpymma)», mameie u  OonbIMe TEPUOIBI, COOTHOCHTH
0003Ha4YEHNU s, KOTOPbIE UMEIOTCS B IEPUOJUUECKON TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTHUKaMHU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsia aapa, oOIiee 4YHCIO JJIEKTPOHOB U paclpelesieHHe HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHCHUU
CBOMCTB JJIEMEHTOB M HMX COEIUHEHHU B NpPEAENax MajblX NEPUONOB U
IVIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YMCIy M COCTaBYy Y4YaCTBYIOIIMX B PEAKLMH
BEIIIECTB, MO TEIUIOBOMY 3((EeKTy, 10 U3MEHEHUIO CTEIECHEW OKHUCIICHUS
XUMHYECKUX DJIECMECHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OONIME W CICHUPUYCCKHE XUMHUCECKHE
CBOMCTBAa INIPOCTBIX W CIOXHBIX BEIIECTB, MOATBEPKIAs OIHCAHUE
IIpUMEpPaMH MOJEKYISPHBIX ¥ HOHHBIX YPAaBHEHUM COOTBETCTBYIOLIHX
XAMHUYECKUX PEaKIUi;

COCTAaBJIATb YPABHEHUS DJJIEKTPOJIMTHUYECKOM JIUCCOLMALMM  KHUCIIOT,
LIEJI0Y€EN U COJIEH, IOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS pEaKlui, MOATBEPKIAIONINX CYIIECTBOBAHUE
TEHETHYECKOM CBSI3M MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOT0 OajlaHca 3TUX PEaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TPOTEKaHUS XUMHUYECKUX IMPEBPAIICHUH B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJTF0 XHMHYECKOTO JJIEeMEHTa 1o (OpMysie COCAMHCHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHUIO
XAMHUYECKON pPEaKIInu;

co0Jro1aTh TIpaBUiia MOJIb30BaHUS XUMUUECKOM TTOCY10M U J1a00paTOPHBIM
obopynoBaHMEM, a TakXKe IIpaBuUjia oOOpalieHus C BelIeCTBaMHU B
COOTBETCTBHM C WHCTPYKIHSAMH TI0 BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB IO MOJTYYSHHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa u yrieKucioro rasza);

MIPOBOAUTH PEAKIIMH, ITOITBEPIK/IAFOIINE KaueCTBEHHBIN COCTaB Pa3IMYHbIX
BEIIIECTB. PACIIO3HABATHh OIBITHBIM IYTEM XJIOPUA-, OpOMHUJI-, HOIUI-,
kapOoHat-, Qocdar-, cumukar-, cyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI HM3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTICPAIIMH MBICITUTEIFHOMN ACATEILHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATHU3aI1I0, BBISIBIICHUE IPUUUHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3YyYCHHUS CBOMCTB BEIICCTB M XUMHYCCKUX
peaknuii, eCTeCTBEHHO-HAyYHBIE METOJbI IIO3HAHWS — HAOIIIOICHHE,
U3MEpPEHUe, MOJICTMPOBAHUE, IKCIIEPUMEHT (pealbHBI U MBICICHHBIN).
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JIeSITeIbHOCTH
YyeJIoBeKa
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¢ IPUMCHATHL OCHOBHBLIC -BBIIIOJIHCHHUC HpaKTquCKOﬁ

olepalyy MbICIUTEIBHON paloThI

JESATEIbHOCTH — AaHAJIU3 U -TEMaTU4ECKOE TECTUPOBAHUE
CUHTE3, CPaBHEHHUE, -YCTHBIH OIIPOC

00o001enue,

CUCTEMaTHU3ALIHIO,

KJIaCCU(HMKAIUIO, BHISIBIICHHE
INPUYUHHO --CJIEACTBEHHBIX
CBA3EH — JUIsl U3YUYECHUS
CBOMCTB BEIIECTB U
XUMHUYECKHUX PEaKIIUH,
€CTECTBEHHO-HAyYHBIC
METOIbI MO3HAHUS —
Ha0II0/IeHNE, N3MEPEHHE,
MOJICTUPOBAHUE,
IKCIEPUMEHT (peasibHbIN 1
MBICIICHHBIN )

. CJIe0BaTh MpaBUiIaM
MOJb30BAHMS XUMUUECKOM




MOCYI0# 1 J1abOPaTOPHBIM
00opy/IOBaHUEM, A TAKKE
npaBuIaM oOpaIIeHus C
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH TIO
BBITTOJIHEHHIO JIA00OPATOPHBIX
XUMHYECKHX OIBITOB IO
MIOJIYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB
(Bomopoma u KKcIopo/a),
MIPUTOTOBIICHUIO PACTBOPOB C
onpeacIEHHON MacCOBOM
JI0JIeH PacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh U
MIPOBOJUTH XUMHUECKHE
IKCIIEPUMEHTHI 110
pacrio3HABaHHUIO PACTBOPOB
LIETI0YEH U KUCIIOT C
MTOMOIIIHIO MHIUKATOPOB
(makmyc, henondranen,
METHJIOPAHXK U JAPYTHE).

1.2

BemecrBa n
XUMHAYECKHE
peakuuu

15
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* PacKpbIBaTh CMBICI
OCHOBHBIX XHMHUYECKUX
MOHSTUI: aTOM, MOJIEKYJIA,
XUMHWYECKHH DIIEMEHT,
IPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, cMeCh (OHOPOTHAS
Y HEOHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHAS
aTOMHAas U MOJIEKYJISIpHas

-YCTHBIH OIIPOC
-TEMaTU4YECKOE TECTUPOBAHUE
-pelIeHne pacyeTHbIX 3a/1a4

- pabora c [lepuoanyeckoit
CUCTEMON XMMHUYECKUX
anemenToB JI. 1. MenneneeBa
-KOHTpOJIbHAs paboTa




Macca, KOJIM4eCTBO BElleCTBa,
MOJIb, MOJISIPHAsSI Macca,
MaccoBasi J10JIsl XUMHUUECKOTO
3JIEMEHTa B CO€AMHEHHH,
MOJISIPHBINA 00BEM, OKCHJ,
KHCJI0Ta, OCHOBAHUE, COJIb,
JIEKTPOOTPHLATENIBHOCTD,
CTETIEHb OKUCIICHMUS,
XUMHYECKast peaKius,
KJ1acCU(UKaLUs PEaKIHii:
peaKuu COeAMHEHUS,
peaKkmy pa3noKeHUs,
peaKkiuu 3aMeLeHUs, PeaKLuH
oOMeHa, dK30- U
9H/I0TEPMHUYECKHE PEAKLIUH,
TEIU10BOM 3 PexT peakuuy,
SIIPO aTOMA, MIIEKTPOHHBIN
CIIOM aToMa, aTOMHas
opOuTah, paguyc aToma,
XUMHYECKasi CBSA3b, OJSIpHAs
1 HeTIOoJIsIpHasi KOBaJICHTHAs
CBSI3b, HOHHAS CBSI3b, HOH,
KaTHUOH, aHUOH, PacTBOD,
MaccoBas J10Jisl BEIeCTBa
(TIPOIICHTHAST KOHIICHTPAIHS) B
pacTtBope;

* BEIYUCIIATH OTHOCUTEIHHYIO
MOJICKYJISIPHYIO U MOJISIPHYIO
Macchl BELIECTB, MACCOBYIO
JIOJTF0 XMMMYECKOT'0 3JIEMEHTa




1o ¢hopmyJie CoeTMHEHNS,
MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI
110 YPAaBHCHHUIO XUMHYECKOM
peaknuu

* HULTIOCTPUPOBATh
B3aMMOCBS3b OCHOBHBIX
XAMUYECKHUX IMOHATHH U
MIPUMEHSTDH 3TH TOHATHUS TIPH
OITMCAHUH BELIECTB U UX
MPEBpAILCHU;

Hroro mo pazneny 20

Pa3nen 2. BaxkHelilume npeacraBuTe/ Il HEOPraHUYeCKUX BellleCTB

Bbubanoreka
Boznyx. Kucnopoa. .
2.1 I[Tonsitie 06 6 o
OKCHIIaX https://m.edsoo
g .ru/7f41837c

*XapakTepH30BaTh (OMHMCHIBATH)
0o0Ie XNMUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIKIasi ONTUCAaHUE
pUMepamMu MOJIEKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH;
*IIPOTHO3UPOBATH CBOMCTBA
BEIECTB B 3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa,
BO3MOYKHOCTH TMPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

*UIINTIOCTPUPOBATH B3aUMOCBA3b

OCHOBHBIX XUMHWYCCKHUX
MMOHATHI B MMPUMCHSTD 3TH

-YCTHBIH OIIPOC

-pelIeHne MPAKTUKO-
OPUEHTUPOBAHHBIX 33]1a4

- pabora c [lepuonuueckoit
CHCTEMOM XUMHYCCKIX
sanemenToB /1. 1. MenzaeneeBa
-TEMATUYECKOE TECTUPOBAHKUE




MTOHSATHS TP ONMCAHUHT
BEIIECTB U UX MPEBPAICHUI;

2.2

Bonopoa.Ilonarue
0 KHCJIOTax M COJISIX

bubnmmoreka
HOK
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*XapaKTepH30BaTh (OMUCHIBATH)
o0mIre XUMUYECKHe CBOICTBA
BEIIECTB Pa3IMYHbIX KIIACCOB,
MOJTBEPIK/1asi OMHUCAHUE
pUMepaMu MOJIEKYISPHBIX
YpaBHEHU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUA;
*WLTIOCTPHUPOBATH B3aMMOCBS3b
OCHOBHBIX XUMHUYECKUX
MOHSTHIA U TIPUMEHSTh 3TU
TIOHSTHSI IPH ONTUCAHUN
BEIIECTB U UX MPEBPALICHHIA;
*CIIeZIOBATh MPaBHIAM
MOJIb30BAaHUSI XUMUYECKOM
MoCcyAoH U TabopaTOPHBIM
000pyI0BaHUEM, a TAKKE
IpaBuiaM oOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSAMH TIO
BBHITIOJTHEHUIO Ta00PAaTOPHBIX
XUMHYECKHUX OIBITOB IO
MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEUIECTB
(Bomopoa u Kuca0poaa),
MIPUTOTOBJICHHUIO PACTBOPOB C
onpeaenEéHHON MacCOBOM JT0Iei
pacTBOPEHHOTO BENIECTBA,
TUTAHUPOBATH U TIPOBOJIUTH

-IpakTHYecKas padbora
-YCTHBIN OIPOC

-pelIeHNE TPAKTUKO-
OpPUEHTUPOBAHHBIX 3a]1a4

- pabora ¢ [Tepnoauueckoit
CHUCTEMOH XUMHUYECKUX
anemenToB M. . MenaeneeBa




2.3

Bopna. PactBopsl.
[Tousitue 00
OCHOBAHHUIX

Bbubanoreka
HOK

https://m.edsoo
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XUMHYECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB
LIeJI0YEH U KUCIIOT C IOMOLIBIO
MHUKATOPOB (JIaKMYC,
dbeHondTanenH, METUJIOPAHK U
JPYTHE).

*XapaKTepr30BaTh (OMHCHIBATH)
o0mirie XuMHUYECKHe CBOICTBa
BEIIECTB Pa3IMUHBIX KIACCOB,
MOATBEPIK/1asi OTIMCAHUE
IPUMEpPaMU MOJICK YIS PHBIX
YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUA;
*WILTIOCTPUPOBATh B3aMOCBSI3b
OCHOBHBIX XUMHUYECKUX
MOHATHI U IPUMEHSTH 3TU
TOHSTHSI IPH ONTUCAHUU
BEIIECTB U UX MPEBpALICHU;
*CIIE/IOBATh MIPABHUIAM
MIOJIE30BAHUST XUMHYIECKOM
ocyAoi U 1abopaTOpHBIM
000pyI0BaHUEM, A TAKXKE
MpaBUJiaM OOpaIeHus C
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO
BBHITIOJTHEHHIO Ta00PAaTOPHBIX
XUMHUYECKHX OIBITOB IO
MOJTYYCHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB
(Bomopoa u Kuca0poaa),

-pakTuyeckas pabora
-YCTHBIN ONPOC
-TEeMaTHYECKOE TECTUPOBAHHE
- pabora c [lepuonnyeckoit
CHCTEMON XUMHUYECKUX
anemenToB /I. 1. Mennaeneera
-KOHTpOJIbHas padboTa




IIPUTOTOBJICHUIO PACTBOPOB C
OIIPEIENEHHON MaCCOBOU OJIEH
pPacTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh U MPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PAaCTBOPOB
I1e104€el ¥ KHCIIOT C IOMOILBI0
MHUKATOPOB (JIaKMYC,
denondranenH, METHIOPAHXK U

Apyrue).

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeTUHEHNH

12

bubmmoreka
LHOK

https://m.edsoo
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*XapaKTepU30BaTh (OMUCHIBATD)
o01Ire XMMUYECKHE CBOMCTBA
BELIECTB Pa3IMYHBIX KIIACCOB,
MOJITBEPIK/1asi ONHUCAHUE
IpUMEPaMHU MOJIEKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKHX peaKIHii;
*HJUTIOCTPUPOBATH B3aUMOCBS3b
OCHOBHBIX XHMHUYECKHX
MIOHATHUI U PUMEHSATH 3TH
TIOHSATHS TIPH OTIMCAHUN
BEIIECTB U UX MPEBpALICHU;
sCIIe/IOBaTh MIPaBUIAM
MOJIb30BAHUS XUMHUYECKOM
NOCYy10# 1 TabOpaTOPHBIM
000pyI0BaHUEM, A TAKXKE
IpaBuJiaM OOpaleHus C
BEILECTBAMU B COOTBETCTBUH C
MHCTPYKLHUAMH 110
BBINOJIHEHUIO J1a00PATOPHBIX

-pakTUyeckas pabora
-KOHTpOJIbHAas padoTa
-YCTHBIN OIPOC

-peleHue NpakTUKo-
OpPUEHTHUPOBAHHBIX 33]1a4

- pabora ¢ [lepuoanueckoit
CUCTEMOM XUMHUUYECKHUX
anemenToB /I. 1. Mennaeneera




XHUMHYECKHX OIBITOB IO
MOJIy4YECHHUIO U COOUPAHUIO
ra3000pa3HbIX BEUICCTB
(Bomopoaa u Kucaopoaa),
MIPUTOTOBIICHHUIO PACTBOPOB C
onpeaenEéHHON MacCOBOM J101ei
pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U TIPOBOJIUTH
XUMHYECKHE YKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB
[IeJI0YeH ¥ KUCIIOT C TOMOIIBIO
WH/IUKATOPOB (JIAKMYC,
(dbeHondTanenH, METUJIOPAHK U

Ipyrue).

Hroro no pazneny 31

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumuueckux 3j1eMeHToB . U. MenaeneeBa. CTpoeHue aToMoB. XUMHYECKas
cBsI3b. OKUCINTETbHO-BOCCTAHOBUTE/IbLHbIE PEAKIMU

'paCKpI)IBaTI) CMBICJI -YCTHI)II/I OHpOC
. [Tepuoanueckoro 3akona J[. . -paboTa ¢ TeMaTHUYeCKUMHU
[Tepuoanueckuit
Menneneena: KapTOYKaMu
3aKOH U )
JEMOHCTPHPOBATh MOHUMaHue -pabota ¢ [lepuoguueckoit
Ilepuonuueckas bubnmoreka . "
MEPUONYECKON 3aBUCUMOCTH = CHCTEMOW XMMHUYECKUX
CHCTEMA LIOK N
3.1 7 CBOMCTB XMMHYECKUX anemenToB JI. 1. MenneneeBa
XHMIHCCIHX https://m.edsoo SIIEMEHTOB OT UX IOJIOKEHUS B
snementoB J[. U. ru/7f41837c .
[Iepnonnueckoii cucreme,
MeHnpeneeBa.
3aKOHOB COXPaHEHMS MacChl
Crpoenue atoma
BEIIECTB, ITOCTOSTHCTBA
cocTaBa, aTOMHO--




3.2

Xumudeckas CBS3b.
OKHCIHUTEIBHO-
BOCCTAHOBHUTEILHEIE
peakuuu

10

bubmmoreka
IOK
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MOJIEKYJISIPHOTO YUECHHUS,
3aKoHa ABOTaJIpo;
*OIUCHIBATH U
XapaKTepu30BaTh TAOIHMYHYIO
dhopmy Ilepuonnueckoit
CUCTEMbI XUMUYECKUX
9JIEMEHTOB: pa3Iu4aTh
MOHATHSI «TJIABHAS TIOJTPYIINa
(A-rpynmna)» u «obo4Has
noarpymmna (b-rpymmna)y,
MaJjible 1 OOJIbIINE IEPHO/IBI,
COOTHOCUTH 0003HAYCHUS,
KOTOpBIE UMEIOTCS B TabuIle
«Ilepuoanueckas cuctema
XUMHUYECKUX 31eMeHTOB [l. U.
MeHneneeBa» C YUCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHSI
ATOMOB XHUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsi
sipa, o0IIee Ynucio
3JIEKTPOHOB U paclpe/ieIeHUue
UX IO AJIEKTPOHHBIM CIIOSIM);

*OIPENENATh BAJIEHTHOCTD
aTOMOB 3JIEMEHTOB B
6I/IHapHI)IX COCIUHCHHUAX,
CTCIICHb OKHCIICHHUA 2JICMEHTOB
B 6I/IHapHI)IX COCIUHCHHUAX,
OPHUHAIJICIKHOCTD BCUICCTB K
OIpeIeIEHHOMY KJIaccy
COeAMHEHHI 1o (hopMyTam,

-YCTHBIN OIIPOC

-pabota c Ilepuognueckoii
CHUCTEMOM XUMHUYECKUX
anemenToB 1. . Menpaeneena
-pelIeHne NpaKkTHKO-
OpUEHTHUPOBAHHBIX 33]1a4
-UTOrOBasi KOHTPOJIbHAs paboTa




BUJ] XUMUYECKOU CBS3H
(KOBaJICHTHAs ¥ HOHHAs) B
HEOPraHMYECKUX
COCTUHEHHUSIX;

* Ki1accuuIUpPOBaTh
XUMHUYECKHE JIEMEHTHI,
HEOpPraHUYECKUE BEIIEeCTBA,
XHUMHUYECKUe peakiuu (mo
YHCIIy U COCTaBY
YUYaCTBYIOIIUX B PEAKIHU
BEIIECTB, 10 TEINIOBOMY
sexry);

* IPUMEHSITH OCHOBHBIE
OTIepaLM MBICITUTEIbHOM
NeSITeNbHOCTU — aHAIN3 U
CUHTE3, CpaBHEHHUE,
0000111eHHE, CHCTEMATH3AIIHIO,
KJIACCU(PMKAIINIO, BHISBICHHUE
MPUYUHHO--CIIEICTBEHHBIX
CBA3EH — JUISl U3YUECHUS
CBOWCTB BEILLECTB U
XUMHYECKHX PeaKIuii,
€CTECTBEHHO-HAayYHbIE METO/IbI
MO3HAHUS — HaOJI0/ICHHE,
H3MEepeHHe, MOJIeTUPOBaHHE,
IKCTIIEPUMEHT (peanbHbIN 1
MBICIIEHHBIN )

Uroro no pazneny

17

Bbubaunoreka
LHOK




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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




9 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbBIE CHHcok HTOTOBBIX Croco0 oneHKH
HanmenoBanue
Ne Kontpoas IlpakTuue (uudpoBbIe) IVIAHUPYEMBIX HTOIOBbIX
pa3aeaoB M TeEM Beer
n/n HbIC CKHe 06pa3OBaTe,]1],]-[],1e pe3yJabTaToB ¢ IJIAaHHPYEMBIX
NMPOrPaMMBbI 0
paGOTbl paﬁo’rbl pecypchl YKa3aHueM I3TAll0OB UX pe3yjabTaToB
¢popmMupoBanus
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIMU
* IPUMEHATh OCHOBHBIE -BXOJIHOW KOHTPOJIb
onepanuy MbICIUTEIbHON -YCTHBI OIpoc
IeSITEIbHOCTH — aHaINu3 U -pabora ¢
CHUHTE3, CPAaBHEHHUE, NEPUOANYECKON
o0o01enue, CHUCTEMOH XMMHYECKHUX
cCUCTEMaTU3alHIo, anemenToB /I. W.
BBISIBJICHUE TPUUUHHO- Menneneena
CIEICTBEHHBIX CBsI3ei — I
M3Yy4YEHHMs CBOWICTB BEILLECTB
IToBTOpEHME N Y XUMHYECKUX PEAKIINH,
. bu6nunorexa [IOK
yrayOneHue 3HaHu’ €CTECTBEHHO-HAYy4YHbIE
1.1 5 1 https://m.edsoo.ru/7f
OCHOBHBIX Pa3/J€e0B 412636 METOJIbI IO3HAHUS —

Kypca 8 Kkiacca

HaAOJII0/ICHHE, U3MEPEHHUE,
MOJICITUPOBAHHUE,
IKCIIEPUMEHT (peaNbHbIN 1
MBICJICHHBIN )

* PacKpbIBAaTh CMBICI
ITepuoguueckoro 3akoHa /I.
H. Menneneena u
JIEMOHCTPHUPOBATH €r0
IMOHUMAaHME:. ONUCHIBATE U
XapaKTepU30BaTh




TabnuuHyto Gopmy
[Teproauueckoii cucTeEMbI
XMUMUYECKUX 3JIEMEHTOB!
pa3nuyaTh MOHSATHS
«riaBHas moarpymnma (A-
IpyIma)» u «moboyHas
noarpymnna (b-rpymmna)y,
MaJble U 0OJIbIINE NEPUOBDI,
COOTHOCHUTH 0003HAUCHHS,
KOTOPBIE UMEIOTCS B
NepUoANYECcKOl Tabnuue, C
YHCIOBBIMU
XapaKkTepUCTUKAMHU
CTPOEHUS aTOMOB
XMMUYECKUX 3IEMEHTOB
(coctaB u 3apsiz szpa,
oO11ee YUCIo 3JIEKTPOHOB U
pacripeieieHie ux mo
AIICKTPOHHBIM CIIOSIM),
O0OBSACHATH O0IIIHE
3aKOHOMEPHOCTH B
U3MEHEHUH CBOICTB
AIIEMEHTOB M UX COEUHEHUI
B IIpEJIeNax MallbIxX
NIEPUOJIOB U TIaBHBIX
MOATPYIII ¢ YY4ETOM
CTPOCHUS X aTOMOB;

1.2

OcHOBHEIE
3aKOHOMEPHOCTHU
XUMHUYECKUX PeaKIil

bu6nmoreka [IOK
https://m.edsoo.ru/7f
412636

* BBIYHCTIATH
OTHOCUTEJIbHYIO
MOJIEKYJISIPHYIO U

-YCTHBIN OIIPOC
-TEMaTH4ECKOe
TECTUPOBAHUE




MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTA 110
(dhopmyIie coeTuHEHMs,
MacCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, IPOBOJUTH
pacy€Thl 0 YpaBHEHHUIO
XUMHYECKOHN peaKklny;

* IPOTHO3UPOBATH CBOMCTBA
BEILIECTB B 3aBUCUMOCTH OT
HX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPALLECHUI B Pa3IUYHBIX
YCIIOBUSX;

. HCIIOJb30BaTh
XUMHYECKYI0 CHMBOJIUKY
JUTsl cocTaBlieHus (popmy
BELLECTB U YPaBHEHUMU
XUMUYECKUX PEeAKIUI

-pabora ¢
MEPUOAUYECKOU
CUCTEMOM
XUMHYECKUX
anemenToB JI. W.
Meupeneena

1.3

DNEeKTPOTUTHYECKAS
JTCCOTIHAITHSL.
XUMHUECKUE PEAKIIUU B
pacTBopax

bubnuoreka [JOK
https://m.edsoo.ru/7f
41a636

- co0mo1aTh MpaBuia
MOJTH30BAHUST XUMHUECKOM
nocyAol U 1abopaToOpHBIM
obopymoBaHHEM, a TAaK¥Ke
IpaBuiIa 00paIIeHuUs C
BEIIECTBaMH B
COOTBETCTBUH C
MHCTPYKLHUSAMH T10
BBITIOJTHEHHIO
1a060paTOPHBIX
XMMHUYECKHX OTBITOB T10

-KOHTpOJIbHast paboTa
-YCTHBIH OIIPOC
-pakTuyeckas pabora
-pelieHne NpakTUKO-
OpPUEHTUPOBAHHBIX
3aja4

-pabora c
NEPUOIUYECKON
CHUCTEMOM
XUMHYECKUX




MOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEUICCTB
(amMMHaKa v yriIeKucIoro
rasa);

* PacKpbIBaTh CYIIHOCTh
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX
peakuuii MocpeIcTBOM
COCTABJICHUSI DJIEKTPOHHOTO
OaJilaHca ATUX PEAKIIHIA;

* COCTaBJISITh YPaBHEHUS
3IEKTPOJIUTUUECKON
JTUCCOIMAIIMH KUCIIOT,
Ieaoveil u cojieil, MoaHbIS
U COKpAILEHHBIE YPAaBHEHUS
peakiuii HOoHHOTO 0OMeHa,
YpaBHEHHUS PEaKIIHii,
MOATBEPKIAIOIINX
CYILIECTBOBAHHE
T€HETUYECKOM CBS3H MEXY
BEILECTBAMHU PA3IUYHBIX
KJIaCCOB;

. UCIIOJIb30BaTh
XUMUYECKYIO CUMBOJIUKY
JUTsI cCOCTaBIIeHUs (popmy
BEILIECTB U YPABHEHUI
XUMHYECKUX PEaKINil

anemenToB JI. W.
Meupeneena

HWroro no pazneny 18

Pasznea 2. HemeTa/lIBI M X COeTMHEHHUSA




2.1

OO0miass xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ["anorenst

4

bu6nunorexa [IOK
https://m.edsoo.ru/7f
412636

* coOMoaaTh MpaBuiIa
MMOJTL30BAHUS XUMHYCCKON
HOCYy101 1 Ta60paTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuIa 0OpaIIeHus ¢
BEIlleCTBAaMU B
COOTBETCTBHUH C
UHCTPYKITUSIMU 10
BBITTOJTHEHUIO
1a00paTOPHBIX
XAMHAYECKUX OIIBITOB 110
MOJYYEHUIO U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB
(aMMHuaKa v yriaeKucioro
rasa);

* POBOJIUTH PEAKIINH,
TIOJITBEPIKIAIOIIIHE
Ka4eCTBEHHBIA COCTaB
Pa3TMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM
nyTéM XJIOpUA-, OpOMHUI-,
uoaua-, KapoboHart-,
docdar-, cunukar-,
cynb(ar-, THIPOKCHUI-
HMOHBI, KATHOHBI AMMOHUS U
WOHBI H3yYCHHBIX
METAJIJIOB,
MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax
HEOPTaHUYECKUX BEIIECTB;

-paKTU4eckas pabora
-YCTHBINA OMPOC
-penieHne NpakTUKO-
OpPUEHTUPOBAHHBIX
3a1a4

-pabora ¢
NEPUOANYECKON
CUCTEMOI
XUMUYECKUX
anemeHToB /l. U.
Menneneesa




2.2

OOw1ast XapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCIMHCHUS

bu6nunorexa [IOK
https://m.edsoo.ru/7f
412636

. HCIIO0JIb30BaTh
XUMHYECKYI0 CUMBOJIUKY
JUTSL COCTaBIICHUST (OPMYIT
BEILIECTB U YPABHECHUM
XUMHUYECKUX PeaKIuit

. KJIaccu(pUIPOBaTH
XUMHUYECKHE 3JICMEHTBI,
HEOpraHWYeCKHe BEIIeCTBa,
XUMHYECKHEe peakuu (1o
YHCITy U COCTaBY
Y4YacTBYIOUIMX B PEAKIMH
BEIL[ECTB, 110 TEIIOBOMY
a3 exTy, 10 H3MEHEHHIO
CTENEHEN OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB);
. XapaKTepu30BaTh
(omuceIBaTh) 00IIKE U
cneuupuyeckue
XUMHYECKHE CBOICTBA
HPOCTHIX U CIIOKHBIX
BEILECTB, MOITBEPIKAAs
OIUCAaHUE IPUMEpPaMu
MOJIEKYJISIPHBIX U HOHHBIX
ypaBHEHUI
COOTBETCTBYIOIINX
XUMHUYECKHX PEaKIHiA;

. UCIIONIb30BaTh
XUMHYECKYIO CUMBOJIUKY
JUIsl cocTaByieHus popmy

-YCTHBINA OMPOC
-pabora ¢
TEMaTUYECKUMHU
KapTOYKaMU
-pabora ¢
NEePUOANYECKON
CHUCTEMOI
XUMUYECKUX
anemenTtoB [l. U.
MenneneeBa




BEIIECTB U ypaBHEHUI
XUMHYECKUX peakluit

2.3

OO61as xapakTepucTuKa
XUMHUYECKHUX JIEMEHTOB
VA-rpynmnsl. A30T,
docdop u ux
COEMHEHHUS

bu6nunoreka [JOK
https://m.edsoo.ru/7f
412636

* coOMoaTh MpaBuiIa
MMOJTL30BAHUS XUMHYCCKON
MOCYI0H ¥ 1TaOOpaTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuIa OOpaIIEHUs ¢
BEIllECTBAMH B
COOTBETCTBUU C
UHCTPYKITUSIMU TI0
BBITTOJTHEHUIO
1a00paTOPHBIX
XAMHAYECKUX OIIBITOB 110
MOJTYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEUIECTB
(aMMHuaKa v yriaeKucioro
rasa);

* MPOBOJIUTH PEAKIINH,
TIOJITBEPIKIAIOTIIHE
Ka4eCTBEHHBIA COCTaB
pa3TMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM
nyTéM XJIOpUA-, OpOMHUI-,
uoaua-, KapoboHart-,
docdar-, cunukar-,
cynbdat-, THAPOKCH]T-
HMOHBI, KATHOHBI AMMOHUS U
HMOHBI U3YYEHHBIX
METAJIOB,
IPUCYTCTBYIOIIUE B

-paKTU4eckas pabora
-YCTHBII OIIPOC
-penieHne NpakTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4

-pabora ¢
NEPUOANYECKON
CUCTEMO
XUMUYECKUX
anemenToB /l. U.
MenneneeBa




2.4

OO61as xapakTepucTuKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u
KPEMHHUH U UX
COEIMHEHMUS

9

bu6nunorexa [IOK
https://m.edsoo.ru/7f
412636

BOJIHBIX PacTBOpax
HEOPTaHUYECKUX BEUIECTB;
. HCIO0JIb30BaTh
XUMHUYECKYI0 CHMBOJIUKY
JUTSL COCTaBJICHUS (popMyIt
BEILIECTB U YPABHECHUM
XUMHUYECKUX PeaKIuit

* coOnroaTh nmpaBuia
MOJIb30BAHUST XUMHYUECKOM
MOCYIOH U 1a0OPaTOPHBIM
o0opy0BaHUEM, a TAKXKE
IpaBuiia oOpaleHus ¢
BEIICCTBAMH B
COOTBETCTBUH C
WHCTPYKIHUSMU TIO
BBITIOTHEHUIO
1abopaTOPHBIX
XUMHUYECKUX OIBITOB IO
MOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB
(amMmMHaKa 1 yrieKuciIoro
rasa);

* POBOTUTH PEAKIINH,
MOJITBEPIKTAIOIITHE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM
myTEM XJIOpHI-, OpOMUI-,
HoauI-, KapOoHaT-,
dbocdar-, cumkar-,

-YCTHBII OIIPOC
-pakTH4eckas pabora
-KOHTpOJIbHAS paboTa
-pabora ¢
NEePUOANYECKON
CHCTEMOH
XAMUYECKUX
anemenTtoB /l. U.
MengeneeBa




cynbdaT-, THIPOKCH]I-
MOHBI, KATHOHBI aMMOHUS U
MOHBI U3YYEHHBIX
METaIJIOB,
MPUCYTCTBYIOLIUE B
BOJIHBIX pacTBOpax
HEOPraHUYECKUX BEIECTB;
. UCIOJIb30BaTh
XUMHUYECKYIO0 CUMBOJIUKY
JUTSL COCTABIICHUS (POPMYIT
BELIECTB U YPAaBHEHUU
XUMHUYECKUX peakiuit

Hroro no pazgeny

26

Pa3zgen 3. MeTaJsibl M X COCIUHEHUSA

31 OO0wue cBoiicTBa
' METAJIOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f
412636

* KJIacCU(PHUIMPOBATH
XMUMHUYECKHE dJICMEHTBI,
HEOpPraHUYECKHE BEIECTBA,
XHUMHUYECKHE peakiuu (mo
YHCITy U COCTaBY
Y4YacTBYIOUIMX B PEAKINH
BEI[ECTB, 110 TEIIOBOMY
s dekTy, Mo HIMEHEHHIO
CTENEHEN OKUCIICHUS
XMUMHYECKHX JIEMEHTOB);
* XapaKTepUu30BaTh
(omucehIBaTh) 00IIKE U
cnenupuveckue
XUMUYECKUE CBOMCTBA
HPOCTBIX U CIIOXKHBIX

-YCTHBIH OIIPOC
-pabora ¢
MEPUOINYECKOM
CHCTEMOH
XUMUYECKHX
anemeHToB /l. U.
MeHaeneeBa




BELIECTB, OATBEPKAAS
OMKCaHKUE MpUMepaMu
MOJICKYJIIPHBIX U HOHHBIX
ypaBHEHUI
COOTBETCTBYIOIIHNX
XUMUYECKUX PEaKIHil;

* HCIIOJIb30BAThH
XUMUYECKYIO0 CHUMBOJIUKY
JUTSL COCTaBIICHUS (POPMYIT
BELIECTB U YPAaBHEHUM
XUMHYECKUX pEeaKLil

. ONpENENATh
BaJICHTHOCTb U CTEINEHb
OKHUCJIEHUS] XUMHUYECKUX
3JIEMEHTOB B CO€IMHEHUSIX
Pa3IM4YHOTO COCTaBA,
MIPUHAJICKHOCTh BEIIECTB
K OIIPENEIEHHOMY KJIACCY
COeIMHEHMH 10 popmyram,
BUJ XUMHUYECKOU CBSI3U
(koBanieHTHAsI, HOHHAS,
MeTaJUIn4YecKas) B
HEOPTraHUYECKUX
COEIMHEHMUSIX, 3aps]l HOHA
o XUMHUYECKOU popmyire,
XapaxkTep Cpebl B BOJIHBIX
pacTBOpax HEOPTraHUYECKHUX
COCTMHEHNH, THUII
KPUCTAJUIMYECKOM pEelIETKU
KOHKPETHOI'O BEILIECTBA




3.2

Baxnelnime MmeTauisl 1
HX COCTUHEHHUS

16

bu6nunorexa [IOK
https://m.edsoo.ru/7f
412636

* coOmroaaTh MpaBuiIa
MOJB30BAHUS XUMHUYCCKOM
MOCYI0# U TaOOPaTOPHBIM
obopyoBaHUEM, a TAaK¥Ke
npaBuiIa OOpaIIeHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIUSMH TIO
BBITTOJTHEHUIO
1a00paTOPHBIX
XAMHYECKUX OIIBITOB IO
MONYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIICCTB
(aMmMHaKa v yriIeKuciIoro
rasa);

* POBOJIUTH PEAKITUH,
TIOITBEPIK TAFOTITHE
Ka4eCTBEHHBIN COCTaB
Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM
myTéM XJIOpUI-, OpOMUI-,
nonua-, kKapooHat-,
docdar-, cunukar-,
cynbdarT-, THIPOKCHI-
HMOHBI, KATHOHBI AMMOHHUS U
WOHBI N3y4EHHBIX
METAJIJIOB,
MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEIECTB;

-KOHTPOJIbHAS paboTa
-rIpakTUyeckas pabora
-pabota ¢
NEePUOANYECKON
CHCTEMOH
XAMUYECKUX
snemenToB /. U.
MenaeneeBa




Hroro mo pazneny 20

* UCTIOJIB30BaTh
XAMUYECKYIO CUMBOIUKY
JUISL COCTaBIICHUS (POPMYIT
BEILIECTB U yPaBHCHUI
XUMHUYECKHUX PEaKITHid

Pa3pnen 4. Xumusi u oKkpy:kamomas cpeaa

BemecrBa u MaTcpHraJibl
B XXM3HH 4YCJIOBCKA

41

bu6nunoreka [JOK
https://m.edsoo.ru/7f
412636

. WJUTIOCTPUPOBATH
B3aMMOCBSI3b OCHOBHBIX
XUMHYCCKHX TTOHATHH U
MPUMEHSTD 3TU MOHATHS
MIPY ONIMCAHUU BEIIECTB U
UX IPEBPALIEHUN;

. pacKpbIBaTh CMBICIT
OCHOBHBIX XUMHYECKUX
MOHITHHN: XUMUYECKUN

9JICMCHT, 4aTOM, MOJICKYJIA,

HWOH, KaTHOH, aHHOH,
MIPOCTOE BEUIECTBO,
CIIOJKHOE BEIIECTBO,
BaJICHTHOCTD,

QJICKTPOOTPULATCIIBHOCTD,

CTETeHb OKUCIICHUS,
XMMUYECKasl peakius,
XMMUYECKas CBSI3b,
TermnoBoi 3¢ ekt
pEaKIiH, MOJIb,
MOJISIPHBIN O0BEM,
pacTBOP, IEKTPOIUTHI,

-YCTHBII OIIPOC
-pabora ¢
TEMATNUYCCKUMHU
KapTOYKaMu
-[IOAT'0OTOBKA
pedeparon u
BBICTYIUICHUH 110 TeMe




HEDJICKTPOJIUTEI,
AIIEKTPOIIUTHYECKAS
JMICCOIIMAITNS, PEAKIIUU
MOHHOTO 00OMeHa,
KaTaJIn3aTop, XUMUIECKOE
paBHOBECHE, 00paTHMBbIC
¥ HeoOpaTUMbIe peaKiny,
OKHCITUTEIHHO-
BOCCTAHOBUTEIILHBIC
peaKIuu, OKUCIUTENb,
BOCCTAaHOBHUTEIT,
OKHCJICHUE U
BOCCTaHOBJICHUE,
AJUIOTPOTINS,
aM(pOTEPHOCTB,
XHUMHUYECKasi CBS3b
(koBaseHTHAsI, HOHHAS,
MeTaJTHIecKas),
KpHCTaJTYECKas
peleéTKa, Koppo3us
METAJIIOB, CILIABHI,
CKOpPOCTb XUMHUYECKOM
peaKIuu, MpesienbHO

JIOITyCTHMast
koHuenTpanus [IJIK
BelIeCcTBa

Hroro no pazmeny 4

OBLIEE KOJIMYECTBO 68 4 7

YACOB I10 [TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

- N'abpuensn O.C., Octpoymon WN.I'., Cnaakxos C.A..Xumus. 8 knacc - M.,

Hpooa;

- 'abpuensn O.C. Xumus 9 knacc — M., lpoda

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka IJOK

https://myschool.edu.ru/
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