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IHOACHUTEJIBHASA 3AIITMCKA

[IporpaMma 10O XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJdbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha 0CHOBE (hesiepalibHOM pabouei MporpaMMbl BOCIIUTAHUS
U C Yy4€TOM KOHIEMIMKU TMpernojaBaHus ydeOHOro rmnpeaMera «XuUMHS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O MENAX, OOLIel CTpaTeruu
oOy4yeHUsi, BOCIUTAHWUS ¥ PA3BUTHS OOYYAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peayCMaTPpUBAET PACHPEACICHUE €ro IO KiIaccaM W CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOTPpaMMbl IO XHUMHUU, OMNPEIENseT KOJUYECTBEHHBIC U
KaueCTBCHHbIC XapaKTEePUCTUKU COZIepKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUS XUMHUHM C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcsi, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOoBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETOCs IO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUH CIIY’)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHHUS
oOy4aromierocsi, ero MpejCcTaBICHUN O MaTEpPUATLHOM EIWHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopMUpYEMble XHMHUEH MPENCTaBICHUS O B3aUMOIIPEBPAIICHHIX
HHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHEHHS.

N3yuenne xumuu:

CIOCOOCTBYET — peanm3allid  BO3MOXHOCTEH i1 CaMOpasBUTHA U
dbopMupoBaHUs KyJbTYPhI JUYHOCTH, € o0mIel 1 ()yHKITMOHATFHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEU
OoOy4JalIuXcsi, HABBIKOB HMX CAMOCTOSTETLHOM  y4eOHOW  JeSTENbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIEIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHON e TETHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTOCTHOTO B3IJIsI1a HA €JMHCTBO MPUPObI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCHT CBOI BKJIAJ B 3KOJOTHMYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHMUM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepkaHusi  y4eOHOTro  mpeAaMeTa, KOTOpBIM  SBIsETCS  MEeNaroruyecku
aJanTUPOBAHHBIM OTpaXkeHWeM 0a30BOM HAyKH XMMUHM Ha ONpeeIEHHOM JTarne €€
pa3BUTHUSIL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 001Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHATHH XHUMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAUUMBIX TOHSITHH
OpraHNYeCcKOM XUMUU.

CtpykTypa cojiepkaHus MpPOrpaMMbl MO XMMHHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSITHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHSATUN O XUMHYECKOU
peakuuu. OO0e OTH CUCTEMBl CTPYKTYPHO OPTraHM30BaHbl 1O MPHUHIIMITY
MOCJIEJIOBATENIbHOTO PA3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHMUECKUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona JI. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHUH aTOMa M XUMUYECKOU CBSI3H;

— TpeCTaBICHUN 00 AIIEKTPOJIUTHYECKON AHMCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUA PpacCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSISL (PYHKITMU OOBSICHEHUS ¥ TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOTYUYCHUS N3Y9aeMbIX
BEIIECTB.

OcBoeHHME TMPOTrpaMMbl [0 XHMHU  CIIOCOOCTBYET  (pOPMHPOBAHUIO
MPEJICTABJIEHUS O XUMUYECKON COCTABIIAIONIEH HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOJaM
MO3HAHUS B Hayke. M3ydyeHHe XUMUU MPOUCXOAUT C MPUBJICYECHUEM 3HAHUU U3
paHee U3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpYKaOIMUA MUY,

«buonorus. 57 knacce» u «du3nka. / Kiacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POpMUPOBaHHWE 3HAHWUH OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NeATEeIbHOCTHU YeJI0BEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJbTYphI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IeHN MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHUU BEIIECTB U
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HUCCIEAOBATEIBCKOM
NEeSATENbHOCTH, OCBOEHHUU TNpPaBHJI O€30MacHOro OOpalleHusi C BEIIECTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATENbHOMY MPUHATHUIO PEIIECHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOy4YeHHMsl Ha CHUCTeMaTH4ecKoe MpHOoOILIeHue
oOydJarommxcs K CaMOCTOSATEIbHOM MO3HABATENbHON JEATEIbHOCTH, HAy4YHBIM
METOJIaM TO3HAHMS, (POPMUPYIOIMIMM MOTHMBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OTbITAa PAa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIHMIA), WUMEIONINX YHHBEPCATbHOE 3HAYCHHE ISt
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (¢opMmupoBaHue oOmEed (YHKIUOHAJIBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SBIICHUS
OKpY’KaloIllero MHUpa, HCIOJb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE NPU H3YYEHUHU
XUMUH, IPUMEHATh UX IPU PELICHUH ITPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
JesITeNIbHOCTH;

— (QopmupoBaHue y OOyyarOmIMXCi T'YMaHUCTHUECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUM M1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpO(UiIS U HAMpPaBIEHHOCTU AajbHEHIIEro
o0yJeHUsI.

Oob111ee ynciio 4acoB, OTBENEHHBIX ISl U3YUEHHsI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpasoBanus, coctaBiser 136 dacos: B 8§ kimacce — 68 ygacoB (2 daca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE dIeMEHTbl. CHUMBOJIBI XHMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas popmyna. BaieHTHOCTh aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsT aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHUI] BemiecTtBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHEHMUIA.

Ou3NYECKUe U XUMUYECKHUE SIBICHUS. XUMUYECKasl peaklus U €€ MpU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHusa. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
¢uznuecknux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBI€HHE BOCKA, TasHUE JbJa, PACTHUPaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE TUIPOKCHA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemecTBo. Haxoxmenuwe kucimopoma B Tpupoje, (Pu3udeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. llpumenenue xucinopona. CrnocoOb



MOJIyYeHHs] KUCJopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoje. O30H — alioTponHas MoAu(pUKAIUSA KUCIOPOaa.

TemnoBoil 3(p(EeKT XUMUYECKOM peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE pEeaKIuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoe,
(u3znueckre u XUMUYECKUE CBOMCTBA, MIPUMEHEHHE, CIOCOOBI ToTyueHust. Kuciaorsr
U COJIH.

MoutsipHblil 00bEM ra3oB. Pacy€Tsl Mo XUMHUUYECKUM ypaBHEHUSAM. Du3nueckue

cBolMicTBa BOAbl. Boga kak pacTBopuTenb. PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE pPAacTBOpPbI. PacTBOPHMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YesioBeka. KpyroBopoT BonblI B IPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUKMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coenuHenuid. Oxcuabl. Kiaccudukamms
OKCHJOB: coyieoOpa3syromire  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpasyromue. Homenknatypa okcunoB. @Puznyeckue H XHMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIE
ocHOoBaHMsA. HoMmeHnkiarypa ocHOBaHMU. PU3NUECKHE M XUMHYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn akruBHoctn MmetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coseil. @u3nueckue U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue comneil.

I'eneTnueckas CBsI3b MEXY K1aCCaMU HEOPIaHUYECKUX COCAUHECHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OINPENEIICHUE COJEpkKaHUs KUCIOPOAA B BO3yX€E, NOJIyUCHHE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOWCTB KHCIOpOJa, HAOJI0EHUE
B3aMMOJCHMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHMS U
IpeKpaltieHust TopeHus (1oxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUI0B U OITMCaHUe
UX CBOMCTB, ITOJIy4eHHE, COOMpaHuE, paCliO3HABAHUE U U3yUYE€HHE CBOMCTB BOAOPO1a
(ropenue), B3aumojeiictBue Bogopoaa c¢ okcuaoM wmeau (II)  (Bo3moxkHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), HAOIIOACHHE 00pa3IIOB BEIIECTB KOJTMYECTBOM
1 ™Momb, wWccnenoBaHWE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IMYHON
PaCTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOW JOJIEHN
pPacTBOPEHHOIO BEIECTBAa, B3aMMOJICHCTBUE BOJIbI C MeTajulaMU (HAaTpueM u
KaJbliieM) (BO3MOXHO  HCIIOJIb30BaHUE  BHJIEOMATEPUAJIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U LIEJIOUEH,
u3yueHue B3aumoaencTaus okcuaa menu (I11) ¢ pactBopoM cepHOit KUCIOTHI, KUCJIOT
C MeTaJulaMH, PEaKIUid HEWTpadu3alny, MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOTO MeETalyla JpPyrMM W3  pacTBopa COJU, pPEIICHUE
AKCIIEPUMEHTANBbHBIX 3aJlad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COEIUHECHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aTomMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsaTHe O
IPYIINax CXOJHBIX DJEMEHTOB (IIEOYHBIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHUUYECKUX JIEMEHTOB [l.
N. Menneneesa. Kopotkonepuoanas u qnuHHonepuoaHas ¢popmsl [leprogndeckoi
cuctemMbl xumMudeckux sneMeHToB J[. WM. Menneneesa. Ilepuoasl M rpynimsl.
DU3NYECKU CMBICIT MMOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIa U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX ~ 000J04e€K aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHMS pajJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoandeckol CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHs HaykKu W mnpaktuku. [[. 1. MeHueneeB — yd€HBIN H
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (TOJIsIpHass W HENOJsIpHAs) CBA3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporecchl okucieHus: U BOCCTaHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHMN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).



Mexcnpeomemmnule ceasu

Peanuzamus MeXnpeaMeTHBIX CBA3CH NpU M3YYEHHM XHMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4dHBIM (akT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanus, TEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: Matepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUM 3apsiji, BEIIECTBO, TeNO, OO0BEM,
arperaTHo€ COCTOSIHME BEIIeCTBa, Tra3, (U3WUecKue BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: poTocunTes, Apixanue, ouochepa.

I'eorpadus: armocdepa, runpochepa, MUHEPAIBI, TOPHBIC IOPOJIBI, MOJIE3HBIC
MCKOMIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XUMHYECKAs PeaKIUs

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX JIEMEHTOB [].
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJINS, KAIbIUA U UX COETUHEHUN
B COOTBETCTBHM C TMOJOXEHUEM »JJeMeHTOB B Ilepuoguueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKON PEMIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAIIMUXCSA K Pa3JIWYHbIM KjlaccaM HEOPraHHYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU4eCKuX peakiuii Mo pa3InyHbIM IpU3HAKAM (T10 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(P(EKTy, II0
M3MEHEHUIO CTENIEHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U dHIOTEPMUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Torsitne o ckopocTH xuUMUYecKoW peaknuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [loHsTHEe 0 XMMHUYeCKOM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUUYECKOM pPEAKIUMU M TOJO0KEHUE XUMHUYECKOIO
PaBHOBECHHL.



OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIC ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocraBneHue ypaBHEHU
OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUM C  HUCIOJIb30BAHUEM  METOAA
AIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIIUTUUECKON TUCCOUHUALIMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMUA BEIIECTB C PA3JUYHBIMU BHIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MMPOTEKAHUS peaKkIuii HOHHOTO 0OMeHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWMCTBA KHCIOT,
OCHOBAHHUM U COJIEN B CBETE MPEICTABICHUM 00 AIEKTPOIUTHUECKON THCCOLMALINU.
KauectBenHnbie peakiiny Ha UOHBL. [IOHSITHE O TUIPOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJAEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIoB (Tpadura M anmasa), CIOXKHBIX BELIECTB
(x;mopuia HaTpus ), UCCIAETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMK OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPOIPOBOJAHOCTH
pPacTBOPOB BEIIECTB, MPOIIecca JUCCOMAIIMHI KUCIIOT, IIEN0Yei U coliei (BO3MOKHO
UCIIOJIb30BAHUE BHUJICO MATEPUANIOB), MPOBEICHUE OMBITOB, WIIIOCTPUPYIOIINX
NpU3HAKU TPOTEKaHUS peakiuii HMOHHOro obOmeHa (oOpa3oBaHuE OcCalKa,
BbIJIEJIEHWE Ta3a, 0Opa30BaHHME BOBI), OIBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUuil (FOpEHHE, pEeaKUuU pasJIoKEHUs,
COCIMHEHHUS), pACIIO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a7a4.

HeMeTaJibl 1 UX COeIMHEHUSA

OOmiast xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa (B3aMMOJACHCTBUE
C MeTaJUlaMH, HEMeTajUlaMu, Iesnodamu). XiopoBogopod. ConsiHas KHCIIOTa,
XUMHUYECKHE CBOWCTBA, INOJy4YeHHE, IpuMmeHeHue. [leiictBue xyopa u
XJIOPOBOJIOPO/a HA OPraHU3M uelloBeKa. BaxHelume XJI0puabl U UX HAXOXKICHUE B
IIPUPOJIE.

O6miast xapaktepuctuka snmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTENeHH OKucieHus. CTpoeHue u (U3MUYECKHUE CBOICTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U CepPhbl. AJUIOTPOITHBIE MOAU(MUKAIIIN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3NYECKUE U
XUMHuYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kucnoTa, pu3nUecKrue U XMMHUECKHE CBOMCTBA (001IMe KaK peaCTaBUTENs
KJlacca KHUCJIOT M crneuuduyeckue). XUMUUYECKHE pEaKIu,



JeXalllue B OCHOBE MMPOMBIIUIEHHOIO CHOCO0a TMOMYYEHUS CEPHOM KHCIOTHI.
IIpumenenue cepHoi KUCa0Thl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEeaKUus Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHN B TpUpOJie. XUMHUECKOE
3arpsi3HEHHE OKPYKAIoOIIEeW cpeabl COEIMHEHHUSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHHUS. A30T, PacHpOCTPaHEHHUE B MPUPO/IE,
¢uznueckure U XuMuyeckue cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
duznueckre 1 XMMUYECKUE CBOMCTBA, MOJydyeHue U npuMeHeHue. Coiau aMMOHUS,
X pU3NYECKHe U XMMHUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THasg KHCIIOTa, €€ MojydyeHue, (pU3NuecKrue U XUMHYECKUe
cBoiicTBa (0OlIMEe Kak MpeJCcTaBUTENs Kilacca KUCIOT M cnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KAUE€CTBE MUHEPAJIbHBIX YIOOPEHUH.
XUMHUYECKOE 3arps3HEHUE OKPY’KaIOIIEeH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOKM, 3arps3HEHUE BO3/JyXa, MOYBbI M BOJOEMOB). Docdop, alIoTpONHbIE
moaudukanuu gocdopa, uznyueckue U xummuueckue cporictsa. Oxcun docdopa
(V) u dbochopnas kuciora, Gpu3MUECKUE U XUMHUYCCKUE CBOWMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI0OPEHHUIA.

O6mas xapakrtepuctuka snemMeHToB [V A-rpymnmbel. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIE CTETICHN OKUCIECHUS. Y TJIepO/1, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B MpHUpoje, PU3NYECKUe U XMMUYECKHUE CBOWCTBA. AJcopOrus.
Kpyrosopor yrimepona B mnpupoxe. Oxkcuasl yriiepona, ux (U3MYECKUE U
XUMUYECKHE CBOMCTBa, JEHCTBUE HA JKUBbIE OpPraHU3MbI, IIOJYYEHHE U
NpUMEHEeHHE. DKOJIOTHUYeCKre MpoOJIeMbl, CBsi3aHHbIE ¢ OKcuaoMm yriepoaa (I1V),
TUII0Te3a TJI00AIBHOTO TOTEIVICHUS KIMMaTa, MapHUKOBBIM 3¢ dekT. YromapHas
KAcinoTa U e€ coiu, uX (U3UYECKHEe M XUMHUYECKHME CBOICTBA, MOJIy4YEHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcmomb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBaX KakK O COEIMHEHUAX
yraepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TaHOJ, [JIULEPHUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOYHUKHM YTJIEBOJIOPOAOB (yrojib, MPUPOJHBIA Tra3, HEPTb),
MPOAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
ITonsiTHE O OMOJIOrMYECKN BaXKHBIX BEIIECTBAX: JKUpax, OelIKax, YIJIeBOJaX — M UX
polM B OKM3HM 4eJoBeKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOWCTBA, IMOJIyYE€HHE U
npuMenenune. CoeAMHEHUs KpeMHUs B pupoje. O01me npeicTaBieHus 00 OKCuiIe
kpemuus (IV) u xpemHueBor kucnore. CHIMKATHI, MX UCIOJIH30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOrO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3y4yeHrne 00pa3IoB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, ONBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBa
rajjoreHoB M HX COCIUHEHHI (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUATIOB),
03HAKOMJICHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOTEHU]I0B), O3HAKOMJICHHE ¢ 0Opa3iiaMu
ceppl U €€ COCAMHEHUSMH (BO3MOXKHO WCIIOJIb30BAaHWE BHJIEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca O0YTIMBaHUsI caxapa o] IeUCTBUEM KOHIEHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yUYCHHE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHON KUCIIOTHI,
POBEICHUE KAaUeCTBEHHOU peakIuu Ha Cyib(har- HOH U HAOII0IeHUE TIpU3HaKa eé
MPOTEKaHUsI, 03HAKOMJICHHE ¢ (PU3MYECKMMM CBOMCTBaMH a3zora, ¢dochopa U ux
coeIMHEHNN (BO3MOXKHO HCIIOJIB30BAaHUE BUACOMATEPHAIOB), 00pa3liaMu a30THBIX
u (ocopHBIX yTOOpEeHHUH, TONydyeHrne, coOOMpaHue, pacrio3HaBaHUE W M3Yy4YCHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIIM Ha HOH aMMOHHUS HU
dochar-uoH W U3yueHHE TPU3HAKOB MX TMPOTEKAHMs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), HM3Y4YEHHE MOJIeJell KpPUCTAUIMYECKUX PEIIETOK anmMasa,
rpadura, dymiepeHa, O3HAKOMIIEHHE C MPOILECCOM aACOPOIMU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM NIPOTHUBOras3a, IOJIYYEHHUE,
coOupaHue, pacrio3HaBaHUE M HM3YUYEHHUE CBOWCTB YIJIEKUCIOTO rasa, MpOBEJCHUE
KayeCTBEHHBIX PEeaKkluii Ha KapOOHAT M CUIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX
OPOTEKAHUs, O3HAKOMJIEHHME C TPOAYKIMEH CHIMKATHOW MPOMBILIJIEHHOCTH,
pelIeHrEe SKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMe «BakHeillne HeMeTaibl U HX
COETMHEHUSD.

MeTaJjibl 1 X COCTUHEHHS

OO0mrast XapakTEepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHtos . .
MenneneeBa U cTpoeHHs: aToMOB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAas] ~ KpHUCTa/UIMuecKass  peume€Tka.  JJIEKTPOXUMUYECKUH  psll
HaMpsHKeHUH MeTaoB. OU3NYECKHe W XUMHUYECKHE CBOWMCTBA MeTaiuioB. O0mme
crocoObl ToNyyeHus MeTawioB. [loHATHE O KOppO3WH METAJIOB, OCHOBHBIE
crocoOBbl 3alUTHI KX OT KOppo3uu. CruiaBel (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilenounble MeTauibl: MoOJIOKEeHUE B [lepruoanyecko cucteMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIBI U



TUIPOKCHUIBbI HATPUA U Kanusl. [[puMeHeHne IeI0YHBIX METAVIOB U UX COCITMHEHU.

IllenouyHO3eMENBHBIE METAXJABl MarHui MW KaJblHMH: MOJOXCHHUE B
Ilepuonnueckon cucreMe XuMH4eckux 31eMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJCHHE B pupoae. OU3NYECKUE U XUMUUYECKAE CBOMCTBA MAarHus 1
Kaybliusl. Baxkueiiue coefuHeHUs KaibIus (OKCUI, TUIPOKCU]T, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMUHMI: NOJIO)KEeHUE B [leproanueckoil CuCTeME XUMHYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXAcHUE B Ipupoac. Pusnuyeckue U
XUMUYECKHE CBOMCTBA alfOMUHMsI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUECKUX dJIEMEHTOB [l.
N. MenaeneeBa, CTpOCHME aTroMa, HaxoxkiaeHue B mnpupojge. Dusznueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI U coiu kesesa (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMd METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, M3Yy4YCHHE  PE3YyJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEW B3aUMOJIEHCTBHUS OKCHJA
KaJdpllusi W HATpusl C BOJOM (BO3MOXKHO HCIOJB30BAaHHE BHIEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJbI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  MCIIOJB30BAaHHWE  BHUJAEOMATEpPUATOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAaKLHU HA MOHBI: MATHUS, KaJblLUs, AJIFIOMUHUSA, LIUHKA, XKele3a
(IT) u xene3a (I11), mexu (II), HaGmroneHNE M ONMKMCAHUE TPOILIECCOB OKPAITHBAHUSI
IUIJAaMEHU HOHAMHU HAaTpus, Kajiusg M Kaiblus (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTANBHBIX 3a7a4y 1o teMme «BakHeumue
METAJUIbI U UX COCAUHEHUS.

XuMHA ¥ OKPYKAOIIAS cpeaa

BemecTtBa m Marepuasibl B ITOBCETHEBHOM >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBast momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKaloliel cpeabl (MpeaenapHas IOoMycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B pemieHun 3KoJI0TrM4ecKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe o0pa3lloB MAaTepUATIOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTtepuaihbl).

Mexcnpeomemuvnie ceazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MpPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIENb, SBJICHHE, TApPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dwusnka: MaTepus, aTOM, FJICKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PaOaKTUBHOCTD, MOJIeKYJIa, ANEKTPUUCCKUI 3aps, MIPOBOTHUKH,
MOJYNIPOBOIHUKHM, IUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHHWe, OWocdepa, SKOCHCTEMa, MHUHEPaIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIbI, TOPHBIC TTIOPOIbI, MOJIE3HBIC
MCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yibTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHusl JOCTUTalOTCAd B XO0J€ OOyYeHHs XUMHUU B €IMHCTBE y4eOHOU WU
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMH B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAllUMd U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTPpHOTHYECKOT0 BOCTIMTAHUSI

IIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJIeINI0, TIOHUMAHUS 3HAYCHUS XUMHUUYECKOW HAyKH B KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAJIETh JTOCTOBEPHOW HH(pOpMAIMEH O
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M IMpPaBUJIAX MEXKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HON, Y4eOHOMCCIIe10BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JEATEIbHOCTH TIPU BBIMOJHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3374, BBIMOJIHCHHUH XHMUUYECKHX SKCIIEPUMEHTOB,
CO371aHUH Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3AMMOIIOHUMAHHUIO U B3aUMOTIOMOII!
B MpOIIeCcCe ITOM y4eOHOU AESITeIbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE TIOBEACHHE
U MOCTYNKH CBOMX TOBAPHUILEW C IMO3HMIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU COCTABJISAIOLINE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOABI, B3aMMOCBS3SIX YEIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUH IO
XAMHH, HEOOXOAUMBIE MJisi OOBSCHEHHUS HAOIIOAAeMBIX TNPOIECCOB U SIBICHUIA,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YWUTATEIbCKOW KYyJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, MPOCKTHOM ¥  HUCCIIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHHSs KYJIbTYPbI 3I0POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUUA WU
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZIEHUsS TMpaBWil O€30MacHOCTH TIpu  OOpallleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

HUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOXCHHE K TPYJLY M PE3yJIbTaTaM TPY0BOH ESITEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NPEIMETHBIX 3HAHWK 10  XWMHH, OCO3HAHHBIH  BBIOOD
UHAVNBUAYATLHON TPACKTOPHH MPOJIOJKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpoheCCHOHAIBHON JeATeTbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATRLCS B PO ecCHoHaIBbHOMN Cpejie;

6) 3K0JIOrM4ecKOro BOCIIMTAHUS

9KOJIOTUUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPO/IC KaK UCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMAaHHE IIEHHOCTH 370POBOr0 U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3J0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBujI OE301IaCHOTO TTOBEJICHUS TP paboTe ¢ BEIIECTBAMHU, a TAKKE B CHUTYaIIUX,
YIPOKAIOMINX 3I0POBBIO M )KU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHSTh 3HAHUS, TOJIydaeMble MPU HU3YyUYEHUH XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJIHON CPENON, sl TOBBIICHHS
YPOBHSI  DKOJIOTHYECKOM  KYJIbTYPBl, OCO3HAHHS TIJIO0ATBHOTO  XapakKTepa
AKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEIICHHS TOCPEICTBOM METOJ0B XHUMUH,
9KOJIOTHYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOMN U COIIUAIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanmpeaMETHBIX pe3yJIbTATOB BBIACISIOT 3HAYMMBIC IS
dbopMupOBaHUS MUPOBO33PECHUS 00IICHAYYHBIC IIOHATHS (3aKOH, TCOPHS, TTPUHITHII,
runote3a, (akr, CHUCTEMa, IMPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbBIC
HCITOJIB3YIOTCS B €CTCCTBEHHO-HAYUYHBIX YUCOHBIX IIpPeAMETax U ITO3BOJIIOT Ha
OCHOBE 3HAaHHMH M3 ATUX MPEIMETOB (POPMHUPOBATH IMPEACTABICHUE O IICIOCTHOM



HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE OOECHeunBarOT (QOpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSITHUS JJIs1 00BSICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJ DJIEeMEHTa), XUMHYecKas GopMmysia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENIbHbBIX 3aa4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble uccieaoBaTe/ibCKHe 1eMCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTESHI O MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €ro Pe3yNbTar, GOpMyITHUpOBaATH 00O0OIICHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGOPMAIHIO
pPa3IUYHBIX BUJOB U (OPM NIpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PAa3JIUYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPON aKTUBHOT'O UCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEIBHO BHIOMPATH ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOXKHBIMH CXE€MaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOU W
UCCJIeI0BAaTENbCKON AEATENbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSIHHUE OKpY’Kalolled NPUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE yHUBEpPCAJIbHbIE YYeOHbIe 1eiicCTBUS:

YMEHHS 3a7]aBaTh BOMPOCHI (B XOJI€ AMANIOra U (UJIM) TUCKYCCUH) 110 CYLIECTBY
oOcyxaeMol Tembl, (HOPMYJIUPOBaTH CBOM MPEIIOKEHUS OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBISATh  TOJYUYEHHbIE  pPE3yJbTaThl  [MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALHIO
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOT0 JKCIIepuMeHTa (1abopaTopHOro OIbITa,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIUX MpOOJieM Ha OCHOBE Y4ETa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OIpENENIEHUEe KPUTEPHUEB IO OLEHKE KaydecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTUBHbIC YHHBeEpPCaJIbHbIe yUeOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSITEIIBHO OMNPENENATh LEIN JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3a/Jad4, CaMOCTOSTEIBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEUCTBUM IIPU BBINOJHEHUHU 3aJaHUNA C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYYEHHOIO pE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
COJIep>KaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanbHONM pabodeil mnporpamMmon,
BBIJICJIAIOT: OCBOEHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



nedcTBuil, crnenuduyeckue s MOpeaMeTHOM o0nactu  «XUMHS», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO 3HAHWs, €ro HHTEpHpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BaJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPHUILIATENBLHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peaxius, KiacCupUKaIUs peakiui: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKUMH 3aMEIICHUs, pPEaKIuu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SIIPO aToOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTallb, paauyc aToma,
XUMUYECKasi CBSI3b, MOJSIPHAS U HEMOJISIPHAS KOBAJICHTHAs CBSI3b, HOHHAS
CBSI3b, MOH, KAaTHUOH, AaHWOH, pAacTBOP, MaccoBas JOJisI BeIlEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBlIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJEHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W MOHHAasi) B
HEOPraHNUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHHUMAHUE NEPUOJMYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT MX mojioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXpPAaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapaKTepu3oBaTh TaOIMuHyl0 Gopmy I[leprogudeckoit
CUCTEMbl XHMMHMUYECKUX OJJIEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OonbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAUYCHHUS, KOTOPBIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB



XUMHYECKUX FIEMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE pPeakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPKAAsA OMUCAHUE NTPUMEPAMH MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHUS XUMHYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO »JJieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIFO BEHIECTBA B PACTBOPE, TPOBOJIUTH PACUYETHI [0 YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIIUTEIBHON IEATEIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3alUI0, KIaCCU(PUKALNIO,
BBISIBICHUE TMPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB
BEIIECTB W XUMHYECKHX pEaKUUH, €eCTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSl — HAOJIOJIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XUMHYECKOM MOCY101 U 1a60paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuiIaM oOOpalleHusi C BelleCTBAaMH B
COOTBETCTBHM C WHCTPYKUHMSIMHU IO BBITIOJHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJIYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bolopolla U KHUCJIOpOAA), MPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHON
MacCOBOW J0JIE PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEN U
KUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, PeHOIPTaTenH, METUIOPAHK

U Apyrue).

K xoniy oOydenus B 9 Kkiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AaHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[nsi, XUMUYIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT HUCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, Karajau3aTop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE PpEaAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIHH,
OKHCJIMUTENb, BOCCTAHOBUTEIb, OKACICHUE U BOCCTAHOBIICHUE, AJTIOTPOMUS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaneHTHas, VMOHHAas,
MeTaJTYECKast ), KpUCTAUTNYEeCKas peniéTka, Koppo3us METaJioB, CILJIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeeIbHO JOMycTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0O CHMBOJIMKY JJII COCTaBjieHUs (opmyl
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

OTIPENICNIATh BaJICHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIAcCy COCIMHEHUN 1o QopmMyrnam, BUJ XUMHYECKOU
cBs3U (KOBaJICHTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJHBIX PAacTBOPaX HEOPTaHWYECKUX COCIMHEHUH, TUIl KPUCTATUTMYCCKOU
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MW XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonuueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasznuyaTh TOHSATUSL «rjaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», wmanble u OoibllIMe€ TMEPUOABI, COOTHOCUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabIUIIEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsAn  sapa, oOIIee YHCIO JJIEKTPOHOB M paclipesielieHhe UuX II0
ANIEKTPOHHBIM CIIOSIM), OOBACHITH 0O0IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaesax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy M COCTaBYy Y4YacTBYIOLIMX B pPEaKUUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, MO M3MEHEHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrue XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OMNUCAHUE
npuMEpaMy MOJIEKYJIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS! DJEKTPOJIUTHYECKOM AUCCOIMALMU  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIIHA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAICHUN B Pa3IMIHBIX
YCITIOBHSIX;

BBIYUCIIATH OTHOCUTEIBbHYIO MOJICKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHMHUYECKOr0 3JeMeHTa 1O (opMmyrne COeaMHECHHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJAUTD PACUETHI IO YPAaBHEHHUIO
XUMHAYECKON peaKinu;

COOJTIO/IaTh MpaBUJIa MOJIb30BAHUS XUMUYECKOM MOCYA0N B JTa0OpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIMSMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB O TIOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAB Pa3InIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-, OpPOMHI-, HOIW]I-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE ONEPaIMi MBICTUTEIbHON €SI TEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIMIO, BBISIBIICHUE PUUYUHHO-
CJIEICTBEHHBIX CBSA3€H — JJI1 U3YYCHHs] CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJAbl TIO3HAHUS — HaOIIOACHHE,
U3MepeHne, MOICIMPOBAHHUE, SKCIIEPUMEHT (PEeabHBIA U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIEe pecypChl
padoTbI padoThI
Paznen 1. [lepBonayanbHble XMUMUYECKHE MOHSATHS
Xumusi — BaxkHasi 001acTh
11 €CTECTBO3HAHUSA U 5 0 2 bubnuoreka [IOK
' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
yesoBeka
19 BemecTBa u xuMudeckue 15 1 0 bubnuoteka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro o pazneny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
Bosznyx. Kucnopon. [lousitue Bu6mmorexa LIOK

2.1 06 oxcunax 6 0 0 https://m.edsoo.ru/7f41837c

Bomopoa.llonsitue o kucnorax

2.2 1 CoIX 8 0 1 Bu6anoreka IIOK
Bopna. PactBoper. [TonsTue 06 https://m.edsoo.ru/7f41837¢c
23 OCHOBaHUSAX
: bubmuorexa [JOK
OCHOBHBIE KJIacChl 5 1 1 _
24 HEOPraHNUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Wtoro 1o paszeny 1 1 1 bubmuorexa [JOK

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanyeckuii 3aKoH U Hepnozmqe%Qcaﬂ cucremMa xumudeckux 3jieMmeHToB JI. U. MennesieeBa. CTpoeHne aTOMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU


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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYeCKnX deMeHToB J1. 1.
MemnpneneeBa. CTpoeHue aroma
XuMudeckas CBs3b.

3.2 OKUCIUTEITBHO-

BOCCTAHOBHTCJIbHBIC pCAKIIUU

Hroro no pazneny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢c

bubmmoreka [JOK

https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK

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



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

9

Ne i/t

Pazpgen 1.

11
1.2

1.3

KJIACC

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmbl

BemecTBO 1 XMMHYeCKHE Pe€aKkuuumn

[ToBTOpeHue u yriuyoieHue 3SHaHUH
OCHOBHBIX pa3/esioB Kypca 8 kiacca

OCHOBHBIE 3aKOHOMEPHOCTH XHMHUECKUX
peaknuit

DJIIEKTPOIUTHYECKAS TUCCOLALS.
XUMUYECKUE PEAKIIMU B paCTBOPaxX

Hroro no pazpeny

Paznen 2.

2.1

2.2

2.3

2.4

HemeTanabl M UX COeTMHEHUS

OO01as XxapakKTepuCTUKa XMMHUECKUX
aneMeHToB VIIA-rpynmnsl. ['anorenst

061_]_[215{ XapaKTCPUCTUKA XUMHWYCCKUX

anemeHToB VIA-rpynmel. Cepa u eé
COEIMHEHUs

OO11ast XapakTepUCTUKAa XMMUYECKUX
aneMeHToB VA-Tpynnbl. A30T, pochop 1 ux
COEMHEHUS

OOm1ast XapakTepUCTHKA XUMUYECKUX
aneMeHToB [VA-rpynnsl. Yraepoa u
KPEMHUH U UX COETUHEHUS

Hroro no pazneny

KoaunuecTBo 4acoB

Bcero

17

25

KoHTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBare/ibHbIE

pecypcsl

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Paznen 3. MeTa/u1bl H HX COCIMHCHUSHA

3.1 OO1me CBOMCTBAa METAJLIOB

3.2 Baxneiiime MeTaiuiel ¥ UX COSTUHEHUS

Hroro no pazpeny

Paznen 4. Xumus u okpy:kamomas cpeaa

4.1 BemectBa 1 Matepransl B )KHU3HU 4EJIOBEKA
Hroro no pazaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [{OK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYHEHUKA

» Xumus, 8 xknacc/ I'abpuensna O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ I'abpuensna O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabnuuer: [lepuoanueckas cucrema xumuyeckux sneMentoB J[.M. Menzeneena,

Ta6JII/IIIa pPaCcTBOPUMOCTH, BHGKTpOXI/IMI/I‘IGCKI/Iﬁ pAd HAIPSOKCHUA METAJIIOB.

METOINYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-0a30BbIi-ypOBEHb.-
Peamuzanus-tpedoBanuii-OI OC-0cHOBHOT0-00111er0-00pa30BaHMs. -

Mertoaundeckoe-mocodue-ist-yautes.pdf

IHNPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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