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HOACHUTEJIBHAA 3AIITMCKA

[IporpaMmma 10 XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs, IPEICTABIECHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanbHOH paboyeil MNporpaMmbl
BOCIIUTAHMS U C YYETOM KOHIICTIIIUU MPETNOaBaHusl Y4eOHOTO MmpeaMeTa « XUuMUS
B 00pa3oBaTenbHBIX opranusamusiax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHUE O IEJsIX, OOIIeH cTpaTeruu
oOydeHUs, BOCIUTAHUS U Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMU Y4eOHOTO
npenMera, yCTaHABIIMBAET o0s13aTeIbHOE peIMETHOE coJiepKaHue,
nperycMaTpuBaeT paclpeiesieHne €ero Io KjaccaM U CTPYKTYpPUpPOBaHHE I10
paszzmeraM M TeMaM IMporpaMMbl 1O XUMHH, ONpENEseT KOJIUYECTBEHHBIE WU
KayeCTBEHHbBIE XapaKTePUCTUKHU COJIep KaHMUs, PEKOMEHYEMYIO
MOCNIEJIOBATEIbBHOCTh ~ M3YYEHUS! XUMHUU C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBfI3€H, JIOTUKKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  OO0yYaroluXcsi, ONpelesieT BO3MOXXHOCTU TMpeAMeTa s
peanuzanuu TpeOOBaHWN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelIbHOM
IporpaMM bl Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, a Takke TpeOOBaHUMA K
pe3ynbrataM 0O0y4YeHHs] XUMUU Ha YPOBHE IIeJIel U3yueHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHON JIEITENHHOCTH OO0YyYalomerocss Mo OCBOCHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XUMHH CIYXXUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PCHHUS
oOydaromierocsi, €ro MpeCTaBICHUI O MaTepUaTbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POPMUPYEMBIE XHMHEH MPEACTABICHHUS O B3aUMOMPEBPAICHUSIX
DHEPTrUM M 00 SBONIONWU BEIHICCTB B MPHUPOJE, O MyTSIX PEIICHUS TJIOOATBHBIX
mpoOJieM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPIETHYECCKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHS.

N3yuenne xumuu:

CIIOCOOCTBYET  peayim3alid  BO3MOXXHOCTEH  JJIT  CAMOpPa3BUTHUS |
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 00IIeH 1 PyHKIIMOHATHFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (GOPMUPOBAHKE MBIIIJICHUS] U TBOPUECKUX CIIOCOOHOCTEM
0o0y4Jarolmuxcs, HaBbIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIesITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEJIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHOMN AESATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBAE€T OCHOBBI



LIEJIOCTHOT'O B3IJIA/1a HA €AMHCTBO IPUPOABI U YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH O0Yy4arOIINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHMSIM, K TPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE
oOpazoBaHue 00YUYaOIINXCS.

JlanHble HampaBiieHUs B OOY4YEHHM XMMHUHU OOECIEUMBAIOTCS CHEUU(PUKOIM
COlep>KaHMsl  y4eOHOTO  TpeAMeTa, KOTOPbIA  SABISIETCS  MEJaroruuecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHUHU Ha OINpPEAEIEHHOM dTare e€
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00111€r0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUNW XHUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHM U HEKOTOPBIX OTIACIBHBIX 3HAYUMBIX TOHSATUM
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MPOrpaMMBbl MO XUMUHM C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona k e¢ uszydeHuto. CojlepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUN 0 XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MIOHITHI O XUMHUYECKOU
peakiuu. OO0e O5TU CHUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 1O TMPUHIUMY
MOCJIEJIOBATENIbHOTO PAa3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /JI. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBA3U;

— TpenactaBlieHUd 00 BIEKTPOJUTUYECKOM JUCCOLMAIIMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE SMIHMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K JApPYroMy, BBIOJNHAS (PYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA U BO3MOXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS U MOJYy4YEHUs
M3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTABISAIOLIECH HAYyYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW MpPUPOIbI, IIEHHOCTHOTO OTHOIICHUS K HAayYHOMY 3HAaHHUIO U
MeToJaM TNO3HaHHWS B Hayke. M3ydeHHe XUMUHM MPOUCXOJUT C MPUBICUCHHEM
3HAHWA W3 PaHEEe W3YYCHHBIX YYEOHBIX MpeAMeTOB: «OKPYKAIOMIMI MHUDPY,
«buonorus. 5-7 knacce» u «Pu3MKa. 7 KIacey.

[Ipy w3ydyeHMH XWUMUU TPOUCXOAUT (GOPMHUPOBAHWE 3HAHWKA OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIbHOCTU 4YeJIOBEeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHL.
3amadya ydyeOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMM CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (AaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX MMOJIOKECHHH,
JOCTYMHBIX OO0OOIIEHU MUPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B
MPUOOIIEHUN K HAYYHBIM METOJIaM MO3HAHUS MPU U3YUYEHUU BEIIECTB U



XUMHYECKUX peakiuil, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEJbHBIX YMEHUU U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABAaTEIbHOM M  y4eOHO-HCCIIEI0BATEIBCKON
JEeSATENbHOCTH, OCBOCHHMM NpaBWJI 0€30MacCHOrO oOpalleHHs ¢ BEUIECTBaMU B
MOBCEIHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOUIEro 0Opa30BaHUs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe LIeU, KaK:

— (opmMupoBaHME€ UMHTEIUIEKTYaJbHO PA3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO pEUICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha  CHUCTEMaTHYEeCKOe MpHOOIICHHE
oOydJaromuxcs K CaMOCTOATENbHON IO3HABATENIbHON JESTeNIbHOCTH, HAYYHBIM
METOJlaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M PAa3BUTUE CIIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHune yciaoBHil, ClIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YHaIOIIMMUCS
OMbITa PA3HOOOPA3HON AESATENBHOCTH, TMO3HAHUA M CAMOIIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUAOB JIEATEIbHOCTH;

— (QopmupoBanue o00Omeld (GYHKIMOHAIBHOW UM  €CTeCTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATH W OIICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, WCIOJIB3Ys 3HAHWUS U OIbIT, MOJYYCHHBIC NMPU U3YUYCHUU
XUMHH, TPUMEHATh WX MPU PEIICHUU MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYJOBOM J1€ATETLHOCTH;

— (¢dopmupoBaHue y OOydYaromuxcsi TYMaHHCTUYECKUX OTHOIIEHUH,
NOHMMAHHUS LEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH OSKOJIOTHYECKH
11eJIeCO00pa3HOro TOBEJEHUS B OBITY W TPYAOBOH JACSATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M
CAaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHUS OOIICYETIOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UIIS M HANpaBICHHOCTH JalIbHEHIIETo
o0yJeHHUSI.

OOmiee uuCIO YacoB, OTBEAEHHBIX ISl HM3YyYEHUS XHMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBaHus, coctaBisier 136 yacoB: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHUE MOHATHUS

[Ipenmer xumun. Posib XUMUM B )KU3HU 4YEIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NUECKHE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE
BemiecTB. [loHsiTHE O MeTOJax Mo3HAHMUSI B XUMHUM. UHCTHIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus cMmece.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE d3JIeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢dopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX DJIEMEHTOB.
3aKoH TMOCTOSHCTBa cocTaBa BemlecTB. (OTHOCUTENbHAsE AaTOMHas Macca.
OTHocuTenbHAs MOJICKYJIsIpHas Macca. MaccoBasi J0Ji1 XUMHYECKOTO JIEMEHTa B
COCTMHEHUHU.

KonnuectBo BemiectBa. Moinb. MossipHas Macca. B3auMocBsI3b KOJTUYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHECHUM.

dusnuecKkrue U XUMHUUECKUE SBJICHUS. XUMHUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUeckHe ypaBHeHusa. Kiaccudukanus
XUMHYECKUX PEaKlui (COeTMHEHMS, pa3JIOKECHHUsI, 3aMeIleHUsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, MpaBuiiaMu paboThl B JabOpaTopuu M
npuéMamMu ooOpaieHus: ¢ JabopaTopHbIM 000PYAOBaHUEM, U3YUYEHUE U OMHCAHHE
bu3MYeCKUX CBOWCTB 0OOpa3IoB HEOPTaHWMYECKHWX BEIIECTB, HAOIIOACHUE
¢usnuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJa, PACTHUpaHUE caxapa B CTYIIKE,
KUIEHUE U KOHAEHCALMSI BOJbI) U XUMUYECKUX (FOpPEHUE CBEYM, MPOKATMBAHHUE
METHON TIPOBOJIOKH, B3aMMOJICHCTBUE Mejla C KUCJIOTON) SIBJIICHHM, HaOMIOICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklHil (pa3ioKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPHUAOM Oapus, paszliokKEHUE TUAPOKCUIA
Menu (II) mpu HarpeBanuu, B3auMoAecTBUE Kene3a ¢ pactBopoM conu menu (I1),
U3y4eHHE CIMOCOOOB pa3eieHHs] CMeCcei: C TOMOIIbI0 MarHuTa, QUIbTPOBAHUE,
BBITIApUBAHUE, JUCTHILIISAINSA, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPEHHOMN
comu, HaOMIOJEHWE W  OMHCAHWE  PE3YJIbTaTOB  TPOBENCHUS  OTbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHUE MOJENEeH MOJEeKYI
(1apocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopoa — 3ieMEHT U MpocToe
BemiecTBo. HaxoxaeHue kuciopoaa B mOpupoae, (GU3MYECKHe M XUMHYECKHUE
cBoicTBa (peakuuu ropenus). Oxcunnl. [Ipumenenune kuciopoga. CrocoOb



MOJIyYeHHUsT KHUCJIOpoJa B JIa0opaToOpud U MPOMBIIUIEHHOCTH. KpyroBoport
KHciopoza B npupojie. O30H — alioTponHast MOAU(PUKALIAS KUCIOPOIa.

TeroBoit 3p(DEeKT XMMHUECKOW peaklru, TEPMOXUMHYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUYECKHE peakUWH. TOIIMBO: YroJb M METaH. 3arpsi3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOTrO A PekTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — »sneMeHT M mpocrtoe BemecTBo. HaxoxaeHue Bomopoaa B
npupojsie, (Quznueckue U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucmoTel u comnu.

Monsipabiii  00bEM  Ta30B. Pacu€Thl MO XUMHYECKUM YPaBHECHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Bosa kak pactBoputenb. PacTBOpHI.
HaceblllieHHbIE ¥ HEHACBIIIEHHbIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BEIlleCTBa B pacTBOpE. XMMHUUYECKHUE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpOB B mpUpoO/E€ U B KU3HU 4elloBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHenuit. Oxcuabl. Knaccudukamms
OKCUJIOB:  cojieoOpasytoniue  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HecosneoOpasywomue. Homenknatypa oxcuaoB. Dusznueckue W XUMUUYECKHUE
CBOMCTBA OKCUJIOB. [ToydueHue okCumaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. PU3MYECKHME M XUMUYECKHE CBOMCTBA
ocHoBaHMi. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kuciot. O@usndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Pan axktuBHocTM MetaimoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiartypa cosneil. @u3nyeckue U XUMUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue come.

I'eneTnyeckas cBA3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COETUHEHU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPENECICHHUE COAECPKAHUS KHUCIOPOAA B BO3JAYXE, ITOIyUYECHUE,
coOMpaHue, paclo3HaBaHHE W HW3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
MpekpanieHus ropeHus (moxkapa), O3HaAKOMJEHHE C oOpas3llaMu OKCHUJIOB U
OMMCaHWE WX CBOWCTB, MOJYy4YEHUE, CcOOMpaHUE, paClO3HABAaHUE K U3y4YECHUE
CBOWCTB BOJIOpoJia (TopeHue), B3auMojiecTBUe Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCITOJIb30BAaHUE BUEOMATEpUATIOB), HAOMIOeHHE 00pa3IoB BEIICCTB
KOJIMYECTBOM | MOJIb, HUCCJIEAOBaHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM J0JIEN pacTBOPEHHOIO BEIIECTBA, B3AMMOJCKUCTBHE BOJBI C METaJIaMHU
(HaTpueM H KaybI[eM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lloB HEOPraHMYEeCKUX BEHIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKUW MHAMKATOPOB B PacTBOpPaX KUCIOT W IIEJIOYEH,
n3ydeHne B3aummoneucteua okcupa Menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKUHUM HEUTpalIu3aluu, IOJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa JIPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJbHBIX 3a/a4y Mo Teme «BaxkHehlne KiIacChl HEOPTraHMYECKUX
COCIMHEHUN).

HHepuoagnuecknin 3axkoH u Ilepumoauueckass cucreMa XHUMHYECKHX
ieMmenToB JI. . MenaeneeBa. Crpoenne aTroMoB. XMMHUYECKAsl CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble TOMBITKK KIACCUPUKAIIUU XUMHUYECKUX DJIeMeHTOB. llonsitue o
IPYINax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(POTepHBIE OKCHIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. Menneneea.  KoporkonepuomHas ¥ JJIMHHOIIEPUOJHAsS dbopmbl
[Tepuonnueckoit cucrembl xumMuueckux 3yeMeHToB 1. M. Menneneea. [lepuobl
U rpynnbl. PUNYECKUN CMBICI MOPSJIKOBOTO HOMEpPAa, HOMEPOB MEpHoAa M
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DneKTpoHbl. CTpOeHHE
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB  MepBbIX 20 XHMHMUYECKHX 3JIEMEHTOB
[Tepuognueckoit cucremol [[. M. MengeneeBa. XapakTepucTuka XHMHUYECKOTO
3JIEMEHTA 110 €ro MoJjoxeHuto B [lepuoanueckoit cucreme [[. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHMSl pajJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIaM U MIEPUOIAM.

3nauenue Ilepuonndeckoro 3akoHa u Ileproanueckoit CUCTEMbl XUMHYECKUX
BJIEMEHTOB JUI pa3BUTUs Hayku W npaktuku. J[. M. MeHneneeB — y4EHbIN U
rpaXkKJaHUH.

Xumuueckast cBsizb. KoBaneHTHas (MojisipHass W HEMOJIAPHAs) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okHCIIeHUs! U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3Il0OB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LIMHKA C pPAacTBOpAMHM KHCIOT M IIEJIOYEH, NPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLUU
(ropeHue, peakiuu pa3inoKeHUs, COSTUHEHHUS).

Mexcnpeomemmunie ceasu



Peanuzamus mexnpenMeTHbIX CBs3€d MpPU HM3YYEHUH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U NMOHATUH, ABISIONIMXCA CUCTEMHBIMH ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO61ue ecTecTBEHHO--HAyUHbIE MMOHATHS: HAY4YHBIN (DaKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukaius, MEPUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHUE.

®usuka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUIN 3aps]l, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHHE BEIECTBa, ra3, (puU3nuecKue BEIUYWHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunrtes, apixanue, buocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMblI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAS peaKUMs

[Tepuonnueckuii 3akoH. [lepronnyeckas cucteMa XMMUYECKUX JIEMEHTOB [].
N. MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB
XUMUYECKUX JJEMEHTOB TMEPBBIX TPEX NEPUOMIOB, KalMs, KalbUHUs U HX
COEIMHEHUI B COOTBETCTBUM C TIOJIOKEHHEM »3JeMEHTOB B llepuomnueckoit
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbI XMMHUYECKON CBSI3U. THUIBI KPUCTAITMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THNA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukainus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4HbBIM KJlaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPIraHUYECKUX BEILIECTB.

Knaccudukanus XuMu4ecKuX peakiuii Mo pa3InyHbIM IpU3HAKaM (110 YUCITY
M COCTaBy Y4YacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBoMy d(ddekrty, Mo
M3MEHEHUIO CTENEHEW OKHMCIICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonsitue o ckopocT Xxumuueckod peakuuu. [loHsaTue o0 oOpaTUMBIX M
HEOOpAaTUMBIX XMUMHYECKUX peaknusX. [IoHATHE O TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonarne o xkaranusze. [lonsiTne 0o xumuueckoM paBHOBecUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOM pEaKUUH W TIOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUM,  DJICKTPOHHBIM  OasilaHC
OKHCJIUTENIbHO-BOCCTAHOBUTENBHOW peakunu. COoCTaBiIE€HHE YpaBHEHUU



OKHCJIUTENBbHO--BOCCTAHOBUTENBHBIX  PEAaKUUd C  MCIOJb30BAHHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIIUTHUECKON TUCCOLMUALMHU. DIEKTPOJINUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3m JIUCCOLMALIMM BEMIECTB C PAa3IUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenenp nucconnanui. CUIbHBIC U CIA0bIe SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBHs MPOTEKaHUsI peakluii MOHHOTO 0OMeHa,
IOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMA M COJied B CBETE TMPEACTABICHUA 00  ANEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiny Ha UOHBL. [IoHSITHE 0 THApPOIU3E CONECH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMHM KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — META/VIOB W HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xmopuma HaTpusi), MCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTU XHUMHUYECKOU pPeaKiuu
OT BO3JICUCTBUS PA3TUYHBIX (PAKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOJIHOCTU
pacTBOpOB BELIECTB, MPOIIECCA JUCCOLMAIMU KHUCIOT, IIEJIoYed U coJyiei
(BO3MOXKHO  HCIIOJIb30BaHUE  BUJEO MaTepUasoOB), TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAaHUS  peakiuid  MOHHOTO  oOMeHa
(oOpazoBaHme ocajaka, BbIJEIEHHWE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIUid
(ropeHue, peakiuu pa3NoKEHUs, COCAUHEHMsI), pACIIO3HABAHUE HEOPTaHHMYECKHX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEAKUIMA HA HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33]a4.

HeMmeTaJibl 1 X COeIMHEHU S

OO6mast xapaktepucTuka TragoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (HU3NUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMHWYECKME CBOMCTBA Ha IMpHUMEpPEe  XJIOpa
(B3auMoOneiCTBUE C MeETaulaMHu, HEMeTaUlaMH, IIeJo4aMu). XJIIOpPOBOJOPO/I.
CongHass KHUCJIOTAa, XUMUYECKHE CBOWMCTBA, MOJIydyeHHE, NpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOpPOAA HAa OpPraHu3M 4YeJOBeKa. BaxkHelmue XJIOpUIAbl U UX
HaXO0XJCHHE B PUPOLE.

O6mrast xapaktepuctuka 31aemMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (PU3NYECKUe CBONCTBA
MPOCTHIX BEHIECTB — KUCJIOPOJA M CePhl. AJINIOTPOITHBIC MOAU(PUKAIINHA KHCIOPOAA
u cepbl. XuMHUUYeCcKue cBOMCTBa cepbl. CepoBomOpOa, CTpOeHHE, (pU3nUecKue u
XUMUYecKkre cBorcTBa. OKCUABI Cepbl KakK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XUMHYECKHE CBOWcTBa (0Omme  Kak
MPEACTaBUTENS KJjacca KHUCIOT H crenududeckue). XUMHUYECKHE PEakIilvy,
JeXalme B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMOJy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOTHI. COMM CEPHOM KHUCIIOTHI, KAYECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. HaxoxxneHue cepbl M €€ COCAMHEHUN B TPUPOJE. XUMHYECKOE
3arpsi3HEHUE OKPYXkKAIOIIEH Cpeabl COCTUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, pacIpoCTpaHEHUE B IPUPOJE,
dbuznveckue U XuMu4Ieckue cBorcTBa. KpyroBopoT a3ora B npupojae. AMMHAK, €ro
dbu3MYecKre U XUMHUUECKHUE CBOMCTBA, MOJIydeHre U npuMeneHue. Coin aMMOHUS,
ux (pU3nUecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THasl KUCIOTa, €€ MoJydeHue, (Pu3nueckue U XUMHUYECKHE
cBoiicTBa (0OlIME KaK NpPEICTAaBUTENs Kjacca KHUCIOT U cHeluduyeckue).
Hcnons3oBaHne HUTPATOB W COJIEM aMMOHHUSA B KayeCTBE MHMHEPAIBHBIX
ynoopeHuil. XMMUYEeCKO€e 3arps3HeHUE OKPYKAIOIIEeH cpelibl COeUHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3[yXa, MOuUBbl W BOAOEMOB). Docdop,
ajutoTporHbie Moaudukaruu docdopa, ¢uMyeckre M XUMHYECKHUE CBOMCTBA.
Oxkcun dochopa (V) u pocdopnas kuciora, puznueckue 1 XUMUYECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue ¢pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUH.

O6mas xapaxktepuctuka 3iaeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHS.  YTIIepOJ,  a/IOTPOIHBIE
Monu(UKALMK, pPACHpOCTpaHEHHE B TPUPOAE, (U3HMUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepona B npupoje. OKCUIbl yriepoaa, ux
¢usznueckre W XMMHUYECKHE CBOMCTBAa, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe U TMPUMEHEHHEe. DKOJOTMYECKHe MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rio0anbHOTO TOTCIUICHHS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ conu, uX GU3NIECKHe U XMMUYECKHE CBONCTBA,
noiyueHue W npuMmeHeHwe. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATHS 00 OPTraHMYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, TJIMLIEPUH, YKCyCHasl KUCIIOTA).
[IpuponHble HUCTOYHUKUA YIIE€BOJAOPOAOB (Yrojib, MPUPOJIHBIA Tra3, HEPTH),
MPOAYKTHl WX mepepaboTku (OEH3WH), WX pPOJIb B OBITY M MPOMBIIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKU BaKHBIX BEILECTBAX: KUpaX, OelKaX, yriaeBoJax — U UX
poiil B KM3HM 4elOBeKa. MarepuanbHO€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHU.

Kpemunii, ero ¢usmvyeckne ©W XUMUYECKHE CBOWCTBA, TOJYYCHHE U
npuMmenenne. CoeAuHeHUs KpemHus B mpupone. OOuue mnpencraBieHuss o0
okcune kpemuus (IV) u kpemHueBoi kucnore. CUIMKAThl, UX HUCIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxxHellne CTpouTeabHbIE MaTepuasbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii Ikcnepumenm:

M3yueHHe 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSIHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TMPOTEKAHMS, OMNBITHI, OTpPaKalIIMe (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
rajjoreHoB M HX COCIMHEHUN (BO3MOXKHO MCIIOJIb30BAHHE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C oOpa3laMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMJICHHUE C
oOpazmamMmu  ceppl M €€  COCAMHEHUAMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTepurasoB), HaOMOICHUE Mpolecca OOYIIMBaHUS caxapa IoJl JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, W3YyUYCHHE XUMUUYECKUX CBOICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJACHUE KAUYSCTBEHHON peaKkiuu Ha Ccyabdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMIICHHE C (DU3NYECKUMU
cBolicTBamMu a3oTa, (ochopa u uX coeaMHEHUU (BO3MOXKHO HCIIOIB30BaHUE
BUJIEOMATEpPUAJIOB), 00pa3iaMu a30THBIX U (POCPOPHBIX yIOOPEHUI, MOIyUYEHHE,
cobupaHue, paclo3HaBaHME U UW3YUYCHHE CBOWCTB aMMMaKa, IIPOBEJCHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHUsI U Pocdar-uoH U U3ydyeHHE MPHU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICNCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasa, rpaduta, QyuiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIJIEM U
YCTPOICTBOM NPOTUBOra3a, MOJydeHHEe, cOOMpaHue, paclo3HaBaHWE U H3yUYCHHUE
CBOICTB YIJIEKMCIIOTO Tra3a, MPOBEJCHHE KAYeCTBEHHBIX PEakIuil Ha KapOoHAT U
CWIMKAT-UOHbBl W H3Yy4YEHUE MPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJNYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE 3KCIEPUMEHTAIbHBIX
3az1a4 o reMe «BakHennine HeMeTaJUIbl U UX COEIUHEHUS)).

MeTaJsibl 4 MX COeINHEHHU S

OO61mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHH
ux nosioxkeHuss B llepuonnueckon cucteMe XuUMHYECKUX diaemeHTtoB [[. .
MenneneeBa u ctpoeHusi aromoB. CtpoeHue MmeramioB. Metainyeckas CBA3b U
METAJUIMYECKasl ~ KpPUCTAJUIMYECcKas  pemeéTka.  DNEKTPOXUMHUYECKUN  pAan
HaMpsHDKeHUH MeTaoB. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MeTauioB. OO0riue
crnocoObl Tony4YeHHus: MeTauioB. [loHsTHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
crnocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTajdb, YyT'YH, AIOPATIOMHHUMH,
OpoH32a) ¥ NX TPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[Ileounble MeTaubpl: NONOKEHUE B llepuognueckon cucremMe XUMHYECKHX
anemeHToB JI. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
dusnyueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUabl 1



TUAPOKCHABI HaTpusd U Kanus. [IpuMeHeHue MIeNOYHBIX METaulOoB M HUX
COCIMHECHUM.

IllenouyHO3eMENBHBIE METAMJIbl MAarHdi W KaJbLUMKW: IIOJIOKEHHE B
Ilepuonnueckon cucreMe xumuyeckux ieMeHToB Jl. 1. MeHnneneesa, crpoeHue
MX aTOMOB, HaX0XkJAeHuEe B npupojie. Pu3ndecknue u XMuMUIECKUE CBOMCTBA MArHUS
U Kanblus. Baxueliue coenuHEHUsT Kaiablusi (OKCHI, THUIAPOKCHUI, COJIH).
XKécTkocTh BO/BI U CLIOCOOBI €€ YCTpaHEHHUS.

AnroMuHUN: TosiokeHue B [leprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HAXOXKIECHUE B mnpupone. Pusnyeckue U
XUMUYECKUE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBONCTBAa OKCHIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoguueckoil cucteMe XUMHYECKUX dJIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHME aToMa, HAaXOXKAEHUE B mpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuabl, THAPOKCU B U comu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE ¢ oOpa3laMu METaUIOB U CIUIaBOB, HX (U3UYECKUMHU
CBOMCTBaMH, HW3y4Y€HHUE  pE3yJbTaTOB  KOPPO3UH  METaIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEpPUAIOB), OCOOCHHOCTEW B3aMMOJEHUCTBHUS OKCH]IA
KIbI[UA M HATpusi C BOAOM (BO3MOXKHO MCIIOJIB30BAaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOWCTB KECTKOW BOJIBI, IMPOIECCAa TOPEHUS KEJIE3a B KHUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BaHHWE  BHUICOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMd HA MOHBI: MAarHus, KajblUs, AJTIOMUHUS, IMHKA, XKeJe3a
(I u xenesza (II1), meau (I1), HaGMrOAEHNE U OMMCAHUE MPOIECCOB OKpAITHBAHUS
IJJaMEHU HMOHAMM HATpusi, Kalusl ¢ Kajablusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMAaTEpHAIOB), UCCIICIOBaHNEe aM(POTEPHBIX CBOMCTB T'HIPOKCH/IA AITFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3aJ1a4d 10 TeMe «BaxkHeumue
METaJUIbl U KX COCTUHECHUS.

XuMHS U OKPYKAKOLIAs cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOW >XKWU3HU YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas momoiub npu
XUMHUYECKHUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKaroueh cpenbl (mpeaesbHas JOMycTUMAas
KOHIIeHTpanus Beulects, Aanee — [IJIK). Poib XxuMuu B pemieHun 3KOJI0THUECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3lloB MAaTepUATOB (CTEKJIO, CIIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepuarbl).

Mexcnpeomemmuvnie ceasu



Peanuzanmst MeXNpeaMETHBIX CBS3€H NpH HM3yYEeHWHW XUMHUH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIONb30BAaHME KaK OOIIMX eCTeCTBEHHO-HAaYyYHBIX
MOHATHH, TaK W TOHSATUHN, SBISIONINXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHSATHSA: HAyYHBIH (PakT, THIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KJacCU(UKaIusi, MEePUOIUIHOCTh, HAOII0IEHNE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJENb, SBICHUE, ITaPHUKOBBIN
3¢ eKT, TeXHOIOTHS, MaTEPUAIIBIL.

dusnka: MaTepus, aroM, OJJICKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIH]I,
U30TOIBI, PaJUOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYSCKHA 3apsj, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTALITUHIECKAs
pemérka, CruiaBbl, (U3MYECKUE BEIMYHMHBI, CAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TIAHETHI, 3BE3 b, COHIIE.

buonorus: dorocuntes, apixaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPOIJIEMEHTBI, MaKPOAJIEMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadms: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE IOPOJHI,
MIOJIC3HBIC UCKOIIaeMbIC, TOILINBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yJIbTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOILETro
o0pa3oBaHus JOCTUralOTCs B XOJA€ OOy4YeHUss XMMHHM B €IMHCTBE Y4eOHOH U
BOCIIUTATEIILHOM JIEATEIbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPUHSATHIMU B
oOlIecTBe MpaBUJaMU M HOPMaMH TOBEACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COL[MAIM3AIUN O0YyYarOIINXCS.

JIM4HOCTHBIE ~ pe3yNIbTaThl  OTPa)XKalOT  TOTOBHOCTh  OOYYaroOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OpHUEHTAIlMH U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HaCJEIWI0, TOHWMAaHHS 3HAYeHUS XUMHUYECKOW HAYKU B JKU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(pOpMmaluen o
NEPEAOBBIX JOCTUKEHUAX U OTKPBITUAX MHPOBOM MU OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpONCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMSA

NPEACTaBICHUS O COLMAIBHBIX HOPMax M TpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIe0BATENbCKOM, TBOPYECKOM W JPYrux  BHJAX
JESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW MAESTENBHOCTH IPHU
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABAaTEJIbHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TpoOIlecCe OTOH Y4YeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJCHUE W TMOCTYNKA CBOUX TOBApUILEH C MO3ULIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE IPEICTABIECHUSI O BELIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKHM M COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl TMPUPOJBI, B3aHUMOCBA3SX 4YEJIOBEKA C
MPUPOJTHOMN CPEIOM, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABAaTEJIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJIYyYEHHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOJMMBIE UIsi OOBSICHEHHS HAOIIOJaeMBbIX IMPOIECCOB M SIBICHUH,
MO3HABATEIbHOM, MH(DOPMALIMOHHOW W YHUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON pabOThl C y4eOHBIMH TEKCTAMH, CHPABOYHOMU



TUTEpaTypor, JOCTYNMHBIMH TEXHUYECKUMH CpPEICTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0O M MO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOEKTHOM H  HCCIEI0BATEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOYYECHHS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 ’KW3HU, OCO3HAHUE TOCIEICTBUU U
HETPUSATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS aJKOroJisi, HAPKOTUKOB, KypEeHHUs]),
HEOOXOAUMOCTH  COONIOJIEHUS] TIpaBUJI OE30MAaCHOCTH MpU  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaJIbHON JKU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YUEHHUIO TTpodecCcrii U Tpyaa pa3InyHOIO poa,
YBOXEHUE K TPYAYy U pe3yjbTaTaM TPYIAOBOH AEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XWMHUHU, OCO3HAHHBIA BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJIOJDKEHUS 00pa30oBaHUsl ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MpodhecCUOHATBHON JEATEIHbHOCTA U Pa3BUTHSI HEOOXOJUMBIX YMEHU,
TOTOBHOCTH a/IalITUPOBATHLCS B MPOQPECCUOHAIBHOM CpelIe;

6) ’3K0J10rHIeCcKOro BOCIIMTAHHUS:

HKOJIOTHYECKH IIeJieco00pa3HOe OTHOIIEHUE K MPUPOJIEe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTU 3I0POBOrO U
Oe3omacHoro oOpas3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy H TCHXHUYECKOMY 3JI0POBbIO, OCO3HAHHE IIEHHOCTH COOIO/ICHUS
npaBm 0€30MaCHOTO MOBEJEHUS MPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CHUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJy4aeMble MPU HU3YUYECHUU XUMHUH, IS
pelIeHUs 3a7a4, CBA3AHHBIX C OKPYXKAIOLIEH IPUPOAHON CPEAOM, I MOBBILLICHUS
YPOBHSI ~ SKOJIOTMYECKOM  KYyJIbTYpPbl, OCO3HAaHUS TJIO0AIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJeM M MYyTeW HUX PElIeHUs MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW W COLMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeAMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupOBaHUST MHUPOBO33PEHUSI OOIIECHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIIKII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHMM M3 ITUX MPEeAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIOCTHOU



Hay4YHOW KapTHHE MHpaA, U YHUBEpCaJIbHbIC yueOHbIEC NEeUCTBUS (MIO3HABATEIIbHbIC,
KOMMYHUKATHBHBIEC, PETYJISTHUBHBIE), KOTOpbIE oOOecneyuBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JAelCTBUS

ba3oBble JJornyeckue AeicTBus:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHUU: PACKPBIBATH CMBICI XUMHUUYECKUX IMOHATUM (BBIACIATh UX XapaKTEPHBIC
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSATUSMU), HCIOJIH30BAThH
MOHSATHUS JJIsl OOBSICHEHUS OT/ACJIBHBIX (PAKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh MPUUYUHHO-CIEICTBEHHBIC CBSI3M MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKJeHUs (MHIYKTUBHBIC, NETyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BEIBOBI M 3aKIIFOUCHUS;

yMEHUE TIPUMEHSATh B TMPOIECCE TIMO3HAHUS TOHATHS (TIPeAMETHBIE U
MeTarpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUKM MOJICJIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMBOJ DJJIEMEHTa), XUMHUYecKas ¢GopMmylia ¥ ypaBHEHHUE
XUMHYECKOM peakiuy — IMpHU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lady, ¢ y4éTOM
ATUX MOJIENIBHBIX TPEICTABICHUN BBISBIATh U XAPAaKTEPU30BAaTh CYIIECTBEHHbBIE
NPU3HAKHA U3YYaEMbIX O0BEKTOB — XUMHUUYECKHX BEHIECTB U XUMUYECKUX PEaKIUH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIE CBSI3U U
IPOTUBOPEUHUS B U3YyUAEMBbIX IPOLIECCAX U SABICHUSX.

Ba3oBble ucciaenoBatebCKHe 1€ HCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadyeCTBE OCHOBBI JJsi (OPMHPOBAHUS THUIOTE3Bl IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMUd U TIPOBEICHUIO
YUEHUYECKHX SKCIEPUMEHTOB, YMEHHE HaOMogaTh 3a XOAOM Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (HOPMYIUPOBATH 0OOOIICHUS H
BBIBOJIbI 110 PE3YJIbTAaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeTTaHHOM padore.

Pabora ¢ uHpopmaunmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJIOB U (HOPM MpPEACTABICHHUS, MTOTYYAEMYIO U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COAEpKaHUs, CHpPABOYHbBIC
mocoOusi, pecypcel VHTepHeTa), KPUTHYECKHA OIICHUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3Iu4yHble METOABl U 3aIpOChl NMPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [JIsl BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J1a4 ONPENEIEHHOTO THIA, MPUOOPETEHUE OIbITA B
00JaCTH  UCHOJIb30BaHUSl  HMH()OPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O UCIOJb30BaHUS Pa3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOUPATH ONTUMANBHYIO (POPMY MpEACTaBICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh pEIlIaeMble 3aJlayd  HECJIOXKHBIMH CXEMaMH, JharpaMMmami,
IpyruMu GopMaMu rpa@ukyu U UX KOMOMHAIUSMU;

yMEHHE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce ydyeOHOM U
UCCJIeI0BATEIbCKON AEATENBHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHUE OKpPYXKaIoLed MPUPOAHOM
Cpelibl.

KoMmyHuKkaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUSA:

yMEHHsS 3aJaBaTh BONPOCH (B Xoje jauanora W (WiIM) JTUCKYCCHUH) TIO
CYLIECTBY  OOCYyXJaeMoil  TeMbl, (OpMyIHpOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBIsATh  MOJYYEHHBbIE  Pe3yNbTaThl  MO3HABATEIBHOM
JESTENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JelaTh MPe3eHTaLHUIO
PE3YNIbTATOB BBIMOJHEHUS XMUMHYECKOTO SKCIEpUMEHTa (JaO0OpaTOPHOTO OIIbITa,
n1abopaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M HMCCJIEAOBATENbCKOW  JESATEABHOCTH  MPU  PELICHUH
BO3HUKAIONIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (o0cyxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIHUS
COBMECTHBIX JEHUCTBHH, ONpENEIICHHE KpPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U JPYyTHE).

PeryasiTuBHbIC yHHBeEpPCaJIbHbIe yUeOHbIE NeHCTBUS:

YMEHUE CaMOCTOSITEIBHO ONPEAENSATh LU ACATEIbHOCTH, IUIAaHHPOBATD,
OCYILECTBIATh, KOHTPOJIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeSITENBHOCTD, BEIOMpPATh Hanbosee 2PGEeKTUBHBIE CIIOCOOBI PEIICHHs YICOHBIX H
II0O3HABATEIBHBIX 337a4, CAMOCTOSITENIBHO COCTaBIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA  AITOPUTM JECUCTBUM IIPU BBIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYeHUS] HOBBIX 3HAHMNA 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW II€JIM, YMEHHE
MCII0JIB30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEJIaraéMbl€ B YCJIOBUM 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO 00S3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JlaHHOW (enepanbHON pabouell mHporpamMMmon,
BBIICJIAIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAyYHbIE 3HAHMS, YMEHHS U CIIOCOOBI



neucTBuil, crnenuduUueckue IS OpeaIMeTHOM obnacth  «XUMHS», BHJbI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHUSA, €ro  HMHTEPIPETALUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

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

JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHUM:

e PACKpBIBATH CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHUN: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEILECTBO, CMECH
(omHOpPOHAST M HEOAHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAsl U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSpHAs Macca,
MaccoBasi 1011 XUMUUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCU(pUKAIUS PEaKIHi: peakiuu
COCIMHEHUS, PEaKIMU pa3lI0XKEHUs, PEAKIUU 3aMEIICHUs, PEeaKuuu
oOMEHa, 9K30- U HHAOTEPMUYECKUE PEaKIUH, TeIIOBO 2P deKT peakuuu,
SAPO aToMma, JJICKTPOHHBIM CJIOW aTroMa, aToOMHas oOpOuTanb, pPaanyc
aToMa, XMMHUYECKasi CBsI3b, MOJISIPHASA U HEMOJISIpHAS KOBAJIICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PacTBOp, MaccoBas JOJIsl BEIECTBA
(poI1ieHTHAsI KOHIICGHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHA U
IPUMEHATH 3TH IMOHATHS IIPU ONKMCAHUU BEILIECTB U X MTPEBPALCHU;

e WCIIOJIb30BaTh XHWMHUYECKYIO CHUMBOJHKY JJiIi COCTaBJCHUS (opMyl
BEILECTB U YPABHEHU XUMHUECKUX PEAKIIHI;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKUCJEHUSI  JJEMEHTOB B  OMHApPHBIX  COCIMHEHMSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHUH I10
dbopMynaMm, BHA XUMHUYECKOW CBA3M (KOBAJIGHTHAas M HOHHAs) B
HEOPraHUYECKUX COCITUHEHUSX;

e packpeiBaTh cmbich Ilepuomnueckoro 3akona JI. WM. MeHneneena:
JEMOHCTPUPOBATh IOHUMAHUE IEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT HX MOJIOKEHUs B llepmonnueckoi cucreme,
3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUs1, 3aKOHa ABOraJipo;

e OINHWCHIBATH W XapakTepu3oBaTh TaOnMuHyro Gopmy Ilepuoguyeckoit
CHCTEMBbl XMMHMYECKUX DJIEMEHTOB: pa3jauyaTh [OHATUS «TJIaBHAs
noarpymnma (A-rpymnmna)» u «mobounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HWMEIOTCS B
tabmune «llepuoguueckas cucrtemMa XmMmudeckux dnemeHtoB JI. U.
MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijpa, oOlIee YUCIOo 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPIraHUYECKHE BEILECTBA,
XUMHYECKUE peakuuu (M0 YMUCIy M COCTaBYy Y4YaCTBYIOIIMX B PEAKIHMH
BELIECTB, N0 TEIJIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINME XMMHUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHbBIX KJIACCOB, MOATBEPXkAasl ONMUCAHUE TPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTHU TMPOTEKAHUS XHUMHUYECKHX TMpEBpalleHUul B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO — MAacchl
BEUIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOr0 »JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKUu;

IPUMEHSITh OCHOBHBIE ONEpPAllMU MBICIIUTENBHON EeITeTbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, O0O0OIlEeHHEe, CHCTeMATHU3alUIo, KJIacCHU(PUKALNIO,
BBISIBJICHUE MPUYMHHO--CJICACTBEHHBIX CBS3EH — JJI U3YYECHHS] CBOWCTB
BEIIECTB M XUMHUYECKUX pEAKIUH, ECTECTBEHHO-HAYYHBIE METOJIbI
NO3HAHUSI — HAOJIOJCHUE, W3MEPEHHE, MOJEIMPOBAHHE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBWJIaM  MOJb30BAaHUS ~ XUMUYECKOW  MOCYOOMl U
nabopaTopHbiM 00OpYyIOBaHMEM, a TakkKe IMpaBWiIaM OOpalieHusi c
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH II0 BBIINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIMBITOB M0 TOJYYCHHI0 U COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa W KHCIOpOZa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBaTh M TMPOBOJUTH  XUMHUUYECKUE  DKCIEPUMEHTBHI 10
pacno3HaBaHUIO PACTBOPOB LIEJIIOYEN U KUCIOT C IOMOUIBI0 UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIIUXCST YMEHUM:

PacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPUIIATEIIBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBsI3b, TEIIOBOUN A dexT
peakiuu,  MOJib,  MOJSIDHBII ~ O0OBEM,  PacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JEKTPOJTUTHUYECKAST AUCCOIUALIUS, PEaKIUU HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOE PaBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCICHHE U BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBAJEHTHAsl, UOHHAas,
METaJNINYEeCKasi), KpPUCTAUIMYECKass pemeéTKa, KOpPpO3Us  METAIIOB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW PEAKIMU, MPEACIbHO JOMyCTHUMAas
koHueHtpauus [1JIK Bemecrtna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATUUA U
MPUMEHSTH 3TH NOHSATHS IPU OMTMCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XWMHYECKYIO CHUMBOJIUKY JUIS COCTaBieHUs (Qopmyi
BEILIECTB U YPABHEHUN XMMUYECKUX PEaKIIUid;

ONpeAEsATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMUUYECKHX 3JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEAWHEHUN 1o (opMmysiaMm, BUJ XUMHYECKOU
cBs3M (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOW dopmysie, XapakTep cpelbl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAWHEHUM, THUI KPUCTALTUYECKOU
PELIETKNM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIca llepuommueckoro 3akona J[. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMaHWE: OMNUChIBATh M XapaKTepU30BaTh
Tabinunyto Gopmy llepuoamueckoil cUCTEMBbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTth TMOHATHUS «rJIaBHas mnoAarpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», wmanble W OONbLIME TEPHOJbI, COOTHOCHUTH
o00O3HaueHUsl, KOTOpPhIE UMEIOTCA B TNEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsn sjapa, oOIIee 4YWCIO DJIEKTPOHOB U
pacmpeneneHue HX 10 JJIEKTPOHHBIM  CIIOSIM), OOBICHATH oOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U MX COEIUHEHHI B
npeaenax MajiblX NEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YHUCIYy U COCTAaBy YYAaCTBYIOIIMX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PGeKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIMME W CHEMU(PUUECKUEC XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIAs OINHUCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX WM HMOHHBIX YPaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHUS JJIEKTPOIUTUYECKOW AUCCOLMALMUA  KHUCIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMEHa, YypaBHEHUS pEaKIWid, TOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETHYECKOU CBSI3U MEXY BEIIECTBAMHU Pa3IUYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PEaKITU;
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XWMHYECKUX TPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIUYUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MAacChl
BEIICCTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO OJJIEMEHTa 10 QopMyIie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOnogaTh  MpaBuja  MOJB30BAHUA  XMMHUYECKOW  MOCYAOU u
1abopaToOpHBIM 00OpYyJIOBaHMEM, a TakKXKe TpaBWiIa OOpaleHuss C
BEIICCTBAMH B COOTBETCTBHM C MHCTPYKIHMSIMH TI0 BBITIOJHCHUIO
7a00paTOPHBIX XUMHUYCCKUX OIBITOB I10 TMOJYYCHHIO W COOUPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M yIICKHUCIIOro Tra3a);

NPOBOAUTL  PEAKIUH, IOATBEPKIAIONINEC  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPH[-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HUOHHI,
KaTMOHBI aMMOHHUSI U WOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOLIHUE B
BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEIECTB;

IIPUMEHSATh OCHOBHBIC OIEPAIIMH MBICIIUTECIIBHONU JEITEIIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTeMaTH3aIMIO, BBISBICHUC
MPUYMHHO-CIICICTBEHHBIX CBS3€ld — JJIA W3Y4YEHHUsS CBOWCTB BEIIESCTB W
XUMUYECKUX pEaKIui, ECTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOII0JIEeHHe, W3MEPEHUE, MOJICIUPOBAHUE, DKCIECPUMEHT (peajlbHBId W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounvecTBo 4acos
Ne HaunmeHoBaHMe pa3/ie/10B U DuieKTpoHHbIe (LU poBHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE Pecypchl
padoTsbI padoThI
Paznean 1. [lepBonavanbHble XMMUYECKHE MOHSITHUS
Xumusi — BaykHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 ) bubnuotexa [JOK

' MIPAKTHYECKOM IEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyernoBeKa

10 BemectBa 1 xuMu4yeckue 15 | 0 bu6moreka [{OK

' peaKnuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKUX BelleCTB
71 Bosnyx. Kucnopon. Ilonsarue 6 0 0 bubnuoreka [IOK

) 00 okcHIax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsitue o kucmoTax 3 0 1 bu6mmoreka [JOK

) U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 | 1 bubnuoreka [IOK

' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. Ilepuoauueckuii 3axkon u [lepuoanyeckas cucrema xumuueckux 3jieMeHToB /1. U. MenneseeBa. CTpoeHue aTOMOB.
Xumuueckas ¢Bsizb. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKHUX 351eMeHTOB 1. W. https://m.edsoo.ru/7f41837¢c
Memnpene-esa. CTpoeHue atoma

3.2 ﬁ:ﬁffffflfm 8 Bubmroreka OK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 Bubamorexa TIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 brbmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. BemecTBo M XMMHYECKHE peaKIMU
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 0 0 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTAYECKAS JUCCOLUALIUSI. 3 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTtasuibl M MX cOeIMHEHUS
71 OO111as XapaKTepUCTHKA XUMUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynnsl. ["aiorensl https://m.edsoo.ru/7f41a636
OO111as XapaKTepUCTHKA XUMUYECKUX
» i P R bu6mmoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuorexa [JOK
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO11as XapaKTepUCTHKA XUMUIECKHIX
2.4 3neH1\ieHTo§ IVApr L. YTIEpO.I U 8 1 2 bubmorera IOK
) . PYHTEL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COEIMHEHUS
Hroro no pazneny 25




Pa3gen 3. Meraiibl M X COeIMHEHUSA

N bubnmnoreka [JOK
3.1 Obmye CBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiime MmeTamiibl 1 UX COCIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Paznen 4. Xumus u okpyskaiomas cpeaa
4.1 BemecTBa 1 MaTepHuanl B )KU3HU YEJIOBEKA 3 bubmmorexa OK
' H P https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHoEe BpeMs 3 bubmmorexa IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB IIO ITPOT'PAMME 68




IHHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero HU3yUYeHus odpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
[Ipenmer xumuu. Ponb XUMUM B )KU3HU bu6moreka [IOK
1 1 0 0
yenoBeka. Tena u BelecTna 05.09.2023 |  https://m.edsoo.ru/ff0d210c
) IlonsTue o MeToax MO3HAHKS B 1 0 0 bu6moreka [IOK
XUMUH 05.09.2023 |  https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI | 0 | bubmuorexa [JOK
oOparieHus ¢ 1abopaTopHBIM 12.09.2023 |  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMece 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 «Pa3nenenne cmeceit (Ha nmpumepe 1 0 1 bubmorexa [TOK
8 | (e TIPHMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPEHHON COJIH)»
bubmuorexa [JOK
6 A 1 0 0
TOMBLH MOJICKYITBE 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocThlie U CIOKHBIE BEIlIECTBA 1 0 0
p & 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢
bubnmuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 0 0
YIApHOE ¥4 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X . B
mmeckas opmyna. Barenrrocts 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKUX DIIEMEHTOB
1 OTHocCuTENBHAS AaTOMHAsI Macca. bubnuotexa [JOK
OTHOCHTEIbHAS MOJIEKYIIAPHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10715 XUMAYECKOTO bu6mmoreka [IOK
dJIEMEHTA B COEINHEHUN 10.10.2023 |  https://m.edsoo.ru/ff0d350¢
13 KommaecTBo BemecTBa. Moib. bu6moteka [IOK
MosipHast Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue 1 XUMUYECKHUE SIBIICHUS. bu6moreka [IOK
XUMHY€ECKast peaKius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKITUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [{OK
XUMUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4decTBa, MacChl
bu6mmoreka [IOK
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX
N 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanus XuMUIecKuX peakiinii
18 (coenMHEHMS, PA3JIOKEHUS bubmorera IIOK
’ ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIoneaucT. O000IeHNE 1 bubmmorexa HOK
’ Hf 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alIMs 3HAHUHI
20 KonTtponeHast padota Nel o teme bubnuorexa IIOK
«BemiecTBa U XUMHUYECKUE PEAKIIUN 07.11.2023 | https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kuciopos — snemenr u 14.11.2023 |  https://m.edsoo.ru/ff0d448e




npocroe BeuiectBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHuCI0poia (peakiuyu OKUCICHUS bubmorexa HOK
p p ’ 14.11.2023 |  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOblI TOJIy4eHHsI KHUCIIOpOIa B
23 nabopaTopum zq I OMI)IHIJ'IGHI;-)IOI:‘TI/I bubmorexa [OK
patop p ’ 21.11.2023 |  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakinu, OHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
To o (HedTh, yro €TaH).
| St
p Y%, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u coOupanue Kucaopoaa bubamorexa TIOK
ya . P poaa, 28.11.2023 |  https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bu6mmoreka [IOK
BelecTBo. Haxosxxienue B nmpupojie 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
73 du3MYeCKre U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BoJiopona. [IpumeHeHue Boopoaa 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KMCIIOTaX U COJISIX bubmorexa [OK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTyueHust BOJIOPOa B bubnuoreka [IOK
nabopaTopuu 12.12.2023 |  https://m.edsoo.ru/ff0d4dd0
[IpakTueckas padota Ne 4 mo Teme
31 «[Tomyuenue u cobnpanue BOAOPOIa bubmmorexa TIOK
i P AOpoaa, 19.12.2023 | https://m.edsoo.ru/ff0d4{42

HU3YUCHHUC CTO CBOICTBY»




MonspHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa HOK
5 MY 26.12.2023 | https:/m.edsoo.ru/fi0d55a0
KOJIMYECTBY BEIIECTBA HITH 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 ABHCHHIO peaKIiH Ha OCHOBE 3aKOHA bubmorexa HOK
ypag pearinti 1 26.12.2023 | hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH I'a30B
du3nyuecKkne 1 XUMUIECKHE CBONCTBA bu6mmoreka [IOK
35
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
WHJIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HacklmenHbIe
37 " HIe[:HaCLlpeHHLIIe) aCTBOPEHI B bubmmorera [IOK
H PACTBOPHL. 16.01.2024 | htps://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIecTBa B pacTBOpe
[IpakTuueckas padora Ne 5 o Teme
33 «IIpuroToBieHne pacTBOPOB C bubmuorexa [JOK
onpeaesEHHON MacCOBOM J0JIeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponsnas pabota N2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiaccudUKaIus, bub6mmoreka [IOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
ITonyuenne n XxuMuueckrue CBOHCTBa
41 KI/ICJ‘I}ZITHLIX OCHOBHBIX U aM(DOTEpHBIX bubmorexa HOK
’ p 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bubnmuoreka [JOK
HOMEHKJIAaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca




[Tosydyenune u XUMUYECKHE CBOKCTBA

bubmuorexa [JOK

43
OCHOBaHUH 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Kitaccudukaus, bu6moreka [IOK
HOMEHKJIaTypa 06.02.2024 |  https://m.edsoo.ru/ffOdfee2
[Tosydyenune u XUMUYECKHE CBOKCTBA bubnuotexa [JOK
45
KHACJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Co cpeaHue): HOMEHKIATypa,
46 CH(J)ICPL((SLII)HT;H )eH};ﬂMXPI/III;JHH;Z(I:)KHe bubmmorexa OK
- yaeHH, 13.02.2024 | hitps://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHMYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'enetnueckas CBS3b MEXKY KJIacCaMU bu6mmoreka [JOK
HEOPraHUYECKUX COCTUHECHHI 20.02.2024 | nhttps://m.edsoo.ru/00ad9as50
49 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [JOK
3HAHUN 27.02.2024 | https://m.edsoo.ru/00ad9cb2
Kourponsaas padora Ne3 o reme
50 "OCH(I))BHBIG KJ'I];E)lCCLI HEeOpraHNYEeCKUX bubmorera [IOK
. P 27.02.2024 |  https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MOMBITKH KJIacCUPUKAITUN
51 XUMHYECKUX 31eMeHTOB. [loHsdTHE O bubmorexa HOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 Hepnoﬂnqecxaﬂ CHUCTEMA XUMHYECKUX bubmorexa IIOK
pHOA 05.03.2024 | https://m.edsoo.ru/00adas52c
anemenToB . 1. MeHnaeneeBa
53 Ilepuoanl, rpynIsl, IOATPYIIIIELL Bubmorexa LIOK
p > TPYITHIRL, pyn 12.03.2024 | https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
siep. M3oronsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YeK
N bubnuotexa [JOK
55 aToMOB 31eMeHTOoB [lepuoanaeckoit
19.03.2024 | https://m.edsoo.ru/00ada6be
cucremsl J[. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubmuorexa [JOK
[lepuoauueckoii cucreme /1. Y. 19.03.2024 |  https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronuueckoro 3akoHa
57 JUISl pa3BUTUA HayKu U nipaktuku. []. U. bubnuoreka [IOK
MenneneeB — y4d€HbIN, IEAaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEKTPOOTPULIATEIEHOCTh ATOMOB bubmuorexa [JOK
58
XMUMHUYECKUX 3JIEMEHTOB 26.03.2024 |  https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b Bubamorexa TIOK
09.04.2024 | https://m.edsoo.ru/00adac34
KoBaneHntHas nosjsipHasi XuMmudeckas bubmuorexa [JOK
60
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
KoBaneHntHas HenoJisspHas XUMHUYECKas bubnuoreka [IOK
61
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCTCHDb OKUCICHIA 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKuCIUTETHLHO-BOCCTAHOBUTEIILHBIE bubmuorexa [JOK
peakuuu 23.04.2024 |  https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTEIN bubmmorexa TIOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsnas pabota Ne4 o teme bubnunoreka [IOK




«Ctpoenue aToMa. XUMHUYECKast

30.04.2024

https://m.edsoo.ru/00adb486

CBA3bY»
PesepBHblit ypok. O600mIeHuE 1 bubnuoreka [IOK
66 1
cUCTEMATU3AINA 3SHAHUHA 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600mIeHNE 1 | bubnuoreka [IOK
CHUCTEMATH3AINSA 3SHAHUHA 14.05.2024 |  https://m.edsoo.ru/00ad9cb2
PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK
68 . 1
CHUCTEMATHU3AINSA SHAHUHA 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 63

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narenbctBo «lIpocBemienue»

Tabsuupl: [leproanyeckas cucreMa xumudeckux anemeHToB 1. U.
MenpeneeBa, TabH1Ia pPACTBOPUMOCTH, JIEKTPOXUMHUUECKUHN sl HATPSIKEHUS

MCTAJIJIOB

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-0a30BbIii-yPOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-ocHOBHOT0-00111eT0-00pa30BaHUs. -

Mertoaudeckoe-mmocooue-mis-yanrens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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