INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalibHOM paboueld IporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHUEMIMM TMpEenojaBaHusi ydyeOHOro mpeaMmera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHE TIO
pazienaM MU TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Kau€CTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TII00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peajliu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
(dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEHLHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

- aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuoguueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

- YUYEHUS1 O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

- TMpeACTaBlIeHUN 00 DIEKTPOIUTUYECKOM JHUCCOLMAIlMK BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKU
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHSI K IpYTrOMY, BBITIONHSAS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOECHUS U BO3MOYKHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MOJTYUYEHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHue mnporpaMMbl IO XUMUU  CHOCOOCTBYET  (DOPMHPOBAHHUIO
MIPEJCTABJICHNUS O XUMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CCTEMHOM NPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HAHUS B Hayke. M3yuyeHHe XMMUU MPOUCXOAUT C NPUBJICUYCHUEM 3HAHUU W3
paHee M3Yy4YEeHHBIX Y4YEOHBIX mpeameToB: «Oxkpykawomuidi Mupy, «buonorus. 5-7
KJ1Iacch» U «Du3uka. 7 Kinacey.

[Ipu w3ydyeHMH XUMHUH TNPOUCXOAUT (POopMUpOBaHME 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7aya
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUU —
BOXHEUITNX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETUYECCKUX MOJTO0KEHUN, JOCTYITHBIX
000011IeHnT MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAayKH, B TMPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
(dbopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-MCCIE0BATEeIbCKON AeATeIbHOCTH, OCBOCHUHU MPABHUII
0e30macHoOro o0paIieHus ¢ BeleCTBAMH B TOBCETHEBHOM KU3HU.

[Ipu M3yueHun XUMUK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaAXKHOE
3HauYEHHE MPUOOPEITH TaKue IeNH, KaK:

- (opmupoBaHMe WHTEIUIEKTYaJbHO PAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

-  HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTH4YeCKOe MpPHOOIIEeHUE
o0ydJaronmxcsi K CaMOCTOATENbHON I103HABATEIIbHONW JIEITEIbHOCTH, HAyYHBIM
METOJaM TIO3HAaHHS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

- obecrnieueHue yclIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHHIO 00YyYaIOIIUMUCS
OTBITa Pa3HOOOPa3HOW MAESITETHbHOCTH, TMO3HAHWA W CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIIN), WMCIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

- (QopmupoBanue o0Omed QYHKIMOHAIBHOW ¢ €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUHA OOBSCHITH W OIICHUBATH SIBICHUS
OKPY’KaIOIIEeTr0 MHpA, WCIOJIB3ys 3HAHWUS W OIBIT, MOJTY4YEHHBbIE MPU HU3YUYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B IIOBCEITHEBHON KU3HU U TPYAOBOU
TSI TeIbHOCTH;

- (¢dopmupoBaHre y OOy4YarONIMXCs TyMaHUCTHYCCKUX  OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYIOBOM JACSATEILHOCTH B LEIAX
COXPaHEHMS CBOETO 310POBbS U OKPYKAIOWIEW PUPOIHOMN CPENBL;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(HIIS W HANPABJICHHOCTH JATBHEUIIETO
00yueHus.

OO611ee 4KcIio 4acoB, OTBEAEHHBIX TSI U3YUCHHS] XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctaisieT 136 vacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJlelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HHM YEJIOBEKAa. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUHN.

Du3nuecKrue U XUMUYECKHUE SIBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBujiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIa0OpaTOPHBIM OOOPY/IOBAHUEM, U3YUYEHUE U OMHCAHUE
¢bu3nueckux CBOMCTB 0O0pa3l0OB HEOPTaHMYECKUX BEIIECTB, HaOIIOJCHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUS BOJbI) U XUMHUYECKHX (FOpPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) sIBIEHUM, HAOII0IEHUE U
ONHUCAaHHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasiioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3jioKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoJieiCTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (pUiIbLTPOBAHUE,
BEITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEJCHNUE OYUCTKH TTOBAPEHHON
comv, HaONIOJEHWE W  ONUCaHWE  pEe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IIapOCTEePHKHEBBIX).

BaxHeillne npeacTaBuTe/Id HEOPraHM4YeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemecTBO. Haxoknenue kucimopoma B mpupoie, (GU3MUYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. [lpumenenne kucimopona. CrocoObl
MOJIyYeHUsI KHUCJIOpoJa B Ja0OpaTopud M MOpOMbIIUIEHHOCTH. Kpyrosopor
KHCJIopoaa B mpupojie. O30H — ajuioTponHas MOJAU(PUKAIIS KUCIOPOaa.



TernoBoit 3hdekT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ dexra, pa3pyieHne 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupoe,
busnueckre u XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oayueHus. Kuciaotsr
Y COJIH.

Monsipablii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHCHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBHI.
HacepimieHHble 1 HEHACBIIEHHBIE PAaCTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BElIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neopranmdeckux coenudeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcuzoB. Duzmdeckne U XUMUYECKHE
CBOKCTBA OKCHUJIOB. [lomydeHune okcuaoB.

OcHoBanusa. Knaccudukanuss ocCHOBaHUM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHMil. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHrne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MertayuioB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Conn. Homenkiatypa coneil. @uznueckrue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coiei.

I'eneTnueckas CBI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHIA.

Xumuueckuii IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOoAa B BO3yX€, ITOIYyYCHHUE,
coOupanue, pacno3HAaBaHWE M U3YYCHHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNE
B3aUMOJCHCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHUS U
peKpalieHus ropeHus (rmoxapa), 03HakOMJIEHUE ¢ 00pa3iaMu OKCUJIOB U ONTMCAHKE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHE, pAcClNO3HABAHME W HW3YUYEHUE CBOICTB
BOJI0poJia (ropeHue), B3aumo/ieiictue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEMIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C ONMPENEIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METa/NIaMU (HATPUEM H
KaJbllieM) (BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HCCJIEAOBAHUE
00pa3iioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpacKH MHANKATOPOB B paCTBOPAX KUCIOT U LIEI0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KUCIOTHI, KHCIOT C METaJlJIaMH, PeaKiui
HEWTpaau3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajijia IpyTruM U3 pacTBOPA COJIM, PELICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BakHeHIme KIacchl HEOPTraHUYECKUX COEAUHEHNID).

Ilepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKM KiAacCU(PUKAUMKA XUMHYECKHX 3JeMeHTOB. [lonstue o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHBIE METALIBI,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aM(POTEpPHbIE OKCUIbI
U TUAPOKCHUJIBI.

[leprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u nnunHonepuoanas ¢hpopmsl [lepuoauueckoit
cucreMbl xumuueckux sneMeHToB . M. MenpeneeBa. Ilepuoasl u rpynmsl.
Du3n4eCKnUi CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIILI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. M. MenneneeBa. XapakTepuCcTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJnyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyMIaM U Nepruoaam.

3nauenue [lepnoanueckoro 3axkoHa u [lepruoauyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
rpa)K1aHWH.

Xumuueckas cBsizb. KoBasieHTHas (ToJjisipHass M HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpoueccsl okucaeHUs U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUIA [HMHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHUS).

Mescnpeomemmnuie ceasu

Peasmzannst MeXNpeIMETHBIX CBSI3€M NMpPHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHUM, TAK W MOHATHUM, SBISIONIUXCS CHUCTEMHBIMU JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OOme ecTecTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIH (DakT, THIIOTE3a, TEOpUs,
3aKOH, aHalW3, CHHTE3, KilaccupuKamus, MepUOANYHOCTh, HaOII0AeHuE,
OKCIEPUMEHT, MOJICIIMPOBAHHUE, U3MEPEHUE, MOJIC]Ib, SIBJICHHE.

dusuka: MaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOTIHI,
PalMOAaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKHH 3apsiji, BEIIECTBO, TEIO, O00BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (U3MUYECKUEe BEIMYUHBI, EIMHUIIBI
U3MEpPEHUs1, KOCMOC, TUIaHEeThI, 3BE31b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MICKOTIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIUTATEJIBHOMN NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWIaMH W HOPMaMH TIOBEICHHsS W CIIOCOOCTBYIOT TpoOIeccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITMAIM3AIIUN O0YUArOIITXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)XaloT  TOTOBHOCTh  OOYy4aroIIMUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX I[IEHHOCTHBIX OpUEHTAUMN U
pacIIMpeHne OIbITa ACSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJICAWIO0, TOHMMAaHUs 3HAYEHUS] XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON MH(pOpManuen o
MIEPEJIOBBIX JOCTHKECHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MNPaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIE10BATENBCKOM, TBOPUECKOM U IPYTHX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOM JEATEIbHOCTH TIPHU BBITIOJHEHUU
y4eOHBIX, TMO3HABATEJbHBIX 3aJ1ay, BBIMOJHEHUM XUMHYECKHX SKCIEPHUMEHTOB,
CO37]aHUU YYE€OHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO U B3aMOIIOMOIIN
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
Y MOCTYNKH CBOMX TOBAPUIIEH C IMO3ULUHUM HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHUYECKOW DPEaKIMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABISIOLINE
OCHOBY JIJI TTOHUMaHHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBA3SX YEIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MMO3HABATEIbHBICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAONIOAACMBIX MPOILIECCOB U SBIICHUM,
MO03HABATENbHON, MH()OPMAIMOHHOW W YHUTATEIBCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 U [O3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTHh K  €aMOOOpa30BaHUIO, TMPOEKTHOM M  HUCCIEeNOBaTEIbCKOU



NeSITETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEHIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 370POBBIN 00pa3 *KWU3HHU, OCO3HAHWE TOCIEJICTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUYEeHUIO TTpodeccuii U Tpyia pa3InyHOTO POJa,
YBOXEHHUE K TPYy U pe3yJibTaTaM TPYI0BOU JIESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAaHMM 10  XHUMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJIbHOU TPACKTOPUHU MPOJIOIKEHUsI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHanbHON NeSITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaliTUPOBATHCS B TPOeCCUOHATILHON Ccpeie;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH TIEJIECO00pa3HOE OTHOMICHUE K MMPUPO/IE KaK UCTOUYHUKY YKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LEHHOCTH 3/I0POBOTO U
O6e3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuUJl 0E€30MACHOTO MOBEICHUSI P pabOTE C BEIIECTBAMU, a TAKKE B CUTyalUsIX,
YIPOKAIOIIKNX 3JJ0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
pellieHus 3aa4, CBA3aHHBIX C OKPY>KAIOIIeH MPUPOAHON Cpeno, sl TOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEM U MyTel MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMETHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
(dbopMHUpOBaHUS MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHSTHS (3aKOH, TCOPHS, IPUHITHII,
runore3a, (QakT, CHUCTEMA, TIPOIECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbhIe
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpEAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAy4YHOW KapTHUHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE JCHCTBUS (MO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecrmeunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO W OCYIIECTBICHHUIO Y4EOHOU
JESATETbHOCTH.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jiornyeckue AeiicTBUA:

YMEHUSI UCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHHU
3HAHUW: PACKPBHIBATH CMBIC] XUMUYECKUX TMOHATUM (BBLACISITH UX XapaKTEPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTMMHU TOHSTHUSAMH), MCIIOJIb30BATh
MOHSATHUS JIS1 OOBSCHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHM, BRIOWpPATh OCHOBAHUS U
KpUTEpUU JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JECAYKTUBHBIC, IO aHAJIOTHUH),
JIEJIATh BBIBOJBI U 3aKIFOUECHUS;

YyMEHHE TPUMEHATh B TIpOIleCcCe IO3HAHWS TOHATHA (TIpeAMETHhIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XMMHU4Yeckas ¢opMyna W ypaBHEHUE
XUMHUYECKON peakli — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABJICHUN BBISIBIATH M XapPAKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMN,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEUYHS B U3yHAEMbIX IPOIIECCAX U SIBIICHUSIX.

Ba3oBble ucciiegoBarTeLbCcKe 1eHCTBUA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI sl (POPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MIPAaBUJIBHOCTH BBICKA3bIBAEMbIX CYXKJICHUU;

PUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OpPraHU3aIlMd W IIPOBEIACHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATh OTUET
0 MpoJieIaHHOM padoTe.

Pabora c nndopmanueii:

YyMEHHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobus, pecypcbl HMHTepHeTa), KPpUTHUECKH OIICHHWBATh IIPOTHBOPECUYMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE TMPUMEHATh Pa3IUYHbIE METOABl U 3alpPOChl MPHU MOUCKE M O0TOOpE
uHpOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIWMBIX [JIsi BBIOJIHEHUS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONPEICIEHHOTO THUIA, IPUOOPETEHUE OMbITA B
00J1acT  MCIOJIb30BaHUS  HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIQJICHUE KYJIbTYpOU aKTUBHOTO MCMOJIb30BaHUS PA3JIMUHBIX IOUCKOBBIX CUCTEM,



CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJILHYIO (OpMY MpeCTaBICHUs HHGOPMAIINH U
WUTIOCTPUPOBATh peIllaeMble 3a7aud  HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpaduki U UX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce YYEOHOUW U
UCCJIeIOBATEIHCKON JEATENHPHOCTH WH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAaHCIOPTa HAa COCTOSIHME OKpYXKalolehd MNpUpoaHOn
Cpelbl.

KoMMyHUKAaTHBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO/€ Maora u (W) JUCKYyCCUM) MO CYIIECTBY
oOcyxmaemMoii TeMbl, (QOPMYJIHPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThbl  IMO3HABATEIbHOU
NEATeIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
PE3yIbTATOB BBHITIOJIHCHUSI XHUMHYECKOTO JKCIIEPUMEHTa (J1Ja0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH  MPU  PELICHUU
BO3HHKAIOIIMX NPOOJEM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COIJACOBAHUS
no3unuid (00CyX aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEICICHHEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSATENIBHO ONPEENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeATEeNIbHOCTh, BRIOUpaTh Hanbosee d3(PPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JIEUCTBUW TIPH BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OIICHMBAaTh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asiBJICHHOW LEJIH, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUH.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 0053aTE€IbHOTO
colepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI
nercTBul, crnenuduueckue IS OpeAMeTHOHM o0jacth  «XUMHUS», BUJIBI
NEATENbHOCTH IO  MOJYYEHHUIO HOBOTO  3HAaHMS, €ro HWHTEpHpETalnH,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUSX.

K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSTHUW: aToOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10JIs1 XUMUYECKOTO 3JIEMEHTAa B COEAMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPUIIATEILHOCTh, CTEICHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kilaccupukanus peakluil: peaxkiuu
COCIMHEHMSI, PEaKIMH pa3JIOKEHUs, pEaKIUH 3aMElIeHUs, peaKuu
o0OMeHa, 9K30- ¥ SHAOTEPMHUYECKUE PEAKINH, TeTIOBOM 3P(PEKT peaKiluH,
SIpO aTOMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyC aToMa,
XUMHUYECKasi CBs3b, MOJSPHAS M HEMOJIApHAs KOBAJICHTHAsI CBA3b, HOHHAS
CBA3b, MOH, KAaTHMOH, AaHUOH, pacTBOpP, MaccoBasi JOJs BellecTBa
(mpolieHTHas! KOHIIEHTPAIKs) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH OHATHUSA MPU ONMMCAHUY BELIECTB U UX MPEBPALLICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINAM;

ONpEIENsITh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJCHHsS  3JEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAICKHOCTh BEIIECTB K OMNPENeIEHHOMY KIIACCy COEIWHEHUU TI0
dbopmynam, BHJ XUMHUYECKOHM CBSI3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COECTUHEHUSX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh ITOHUMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX DJIEMEHTOB OT WX TojiokeHHus: B Ilepuoaudeckoil cucrteme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

ONKCHIBATh M XapaKTepu3oBaTh TalOnuuHyio ¢opmy Ilepunoguueckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mododHas noarpymnmna (b-rpymnma)», Maneie u
OOJbIIME TEPUOJBl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonmyeckass cuctema xumudeckux osaementoB [ U.
MeHnpeneeBay ¢ UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij slpa, 00Iee Yuciio dJIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuud (0 YUCIy U COCTaBy YYAcCTBYIOIIMX B pPEaKLUU
BEIIECTB, M0 TEIUIOBOMY (D dekTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKIasi OMMCAHNUE IPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

IPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IMPEBPAIICHUI B
Pa3UYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHYECKOTO 3jeMeHTa 1o (opMyse COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKON PEAKIINU;

MPUMEHSTH OCHOBHBIC OINEPAIlMU MBICIUTEIILHON JEATEIbHOCTH — aHAJIU3
W CHUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTeMaTU3aIuIo, KiacCu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTeCTBEHHO-HAYyUYHbIE METO/bI
NO3HaHUsI — HaOJIIOJeHHE, H3MEPEHHEe, MOJAEIUPOBAHUE, SKCIEPUMEHT
(peasbHBIA U MBICJICHHBIN );

CJIe10BaTh MPaBUJIaM MOJb30BAHUS XUMUYECKON MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBuUjaaM oOOpameHusi C BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSIMHA TI0 BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOM
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M INPOBOJUTH
XUMUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TTIOMOIIbIO MHIUKATOPOB (JIaKMyC, (heHON(PTANICUH, METUIIOPAHK
U Jpyrue).

K koHIy 0OydeHus B 9 Kjacce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHMX NOHATHUW: XHWMHWYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHL, AJIEKTPOJIMTHYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HeoOpaTUMble pEaklUM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOINS,
aM(pOTEepHOCTH, XUMHAYECKas CBS3b (KOoBaJIeHTHas, HMOHHA,
METaJNINYEeCKast ), KpUCTAINYECKas pEIETKA, KOPPO3Hs METAJIOB, CILJIABBI,



CKOpPOCTh XMMHUYECKOW pEaAKLUH, MPEAETbHO AOIMYCTUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUH U
MPUMEHSITh 3TH OHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPEICIIATh BAJICHTHOCTh U CTEIICHb OKUCICHUS] XUMUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KIJIacCy COEOUHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasl) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PAacTBOPAaX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTATUTMYECKON
PELIETKNA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnnunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynna)», wmanble u OOJblIME MEPUOIBI, COOTHOCUTH
0003HauEHUS, KOTOPHIE UMEIOTCS B IEPUOANIECKON TaOJIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apan  sApa, oOlIee YHKCIO JJIEKTPOHOB U pACHpElesieHHEe HUX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeerax MallbIX NEpPUOJOB U
[JIABHBIX MOJATPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMIME U ClenuPUUecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAAsl OINKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO
oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAIOMIUX CYIIECTBOBaHUE
TEHETUYECKOM CBSA3M MEXK/y BEIIECTBAMHU Pa3IMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca ITHX PeaKIuii;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKaHUS XMMUYECKHX TMPEBpPALIEHUNH B pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (GopMyJie COCIMHEHHS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOHN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0N B Ta00paTOPHBIM
obopymoBaHueM, a TakKe TMpaBuja oOparieHusi C BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSIMH TI0 BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa u yTJIeKUCIIOoro ra3a);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHart-, docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHMSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSITh OCHOBHBIC OTEPAIlN MBICTUTEIIBHON JIEATCTLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIluI0, BBIIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBO yacoB Di1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaueckme (uudposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. IlepBoHayasibHbIe XMMUYECKHUE MOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK
' MPAKTUICCKON https://m.edsoo.ru/7f41837¢
JIESITEIILHOCTH YEJI0BEKa
12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peaKkunu https://m.edsoo.ru/7f41837¢
Hroro o pazneny 20
Pa3nes 2. BaskHelimne npeAcTaBUTeIM HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopog. 6 bubmuorexa [IOK
' [TousiTue 06 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o g 1 bu6mmoreka [JOK
' KHCJI0TaX U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsitue 5 1 1 bu6moreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI
2.4 HEOpTaHUYECKNX 11 1 1 buGnnorexa [IOK
' p _ https://m.edsoo.ru/7f41837¢
COEeIUHEHN
Hroro no pazneny 30
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Pasznea 3. [lepuoguveckuii 3axoH u [lepuoauveckas cucrema xummuuyeckux 3jiemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XUMHYECKas CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUuU

[Iepronnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHYECKUX AIEMEHTOB /[[. 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
N. Menneneesa. CtpoeHue
aroma
XuMudeckas CBA3b.

10 OKuCIUTENbHO- g bubmuoreka [JOK
BOCCTaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakiu

bu6nmorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



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

8 KJIACC
KosimnuecTBo yacos D1eKTPOHHBIE
N Tema ypoka Kontpoasubie | IlpakTudyeckue uugposkpie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

| [Ipenmer xumuu. Ponb xumuu B | bubnuorexa [IOK
JKU3HHU JejIoBeKa. Tesa 1 BelmecTBa https://m.edsoo.ru/ff0d210c¢

) [TonsiTue o0 MmeTogax Mo3HaHUS B | bubnuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padora Ne 1 «IIpaBuiia

3 paboTHI B TaOOPaTOPUU U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucteie BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

! . PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKY MOBAPEHHOM COMN)»
bu6mmorexa [JOK
6 ATto oJe 1
TOMBL I MOTERYIH https://m.edsoo.ru/ff0d2a6¢c

. XUMUYECKHUE AJIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cl0KHBIE BEUIECTBA 1 bubmmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

bub6mmorexa [JOK

10 Xumunueckas popmyna. BaieHTHOCTh
bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XUMHAYECKOTO bubnuorexa [JOK
3JIECMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6auoreka [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKHE SBICHUS. bubmuoreka [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpOTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEAKIUU https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsT MaCChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4uecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHCHUSM bubmorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XuMuueckux
18 €aKLUil (CoeqUHEHUs, PA3I0KEHUS Bu6mmorexa [IOK
peardl A P : https:/m.edsoo.rw/ff0d3£34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — yu€HBbIN-
19 sHuukKiIoneauct. O600IeHHE 1 bromorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3als 3HaHUN
20 KonTponbhas pabora Nel no teme bubmuorexa [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusznueckne U XMMHUYECKHE CBOMCTBA

22 KHUCJIOopoJia (peakuy OKUCIEHUS bubmmorexa [JOK
posa (peatdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CriocoObI OTy4YeHHUsT KUCJIOPO/ia B
23 71a00paTOPUH U TTPOMBIIICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TenoBoii 3¢ ekt xumuueckon
24 peaKIiu, MOHATHE O bubmnoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJ0TEPMUYECKUX PEAKIUAX
TomnuBo (HedTh, yroias U METaH).
25 3ar 513He}§1/1e(11;03 yxa CIIOCOOBI Zro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPALLICHUS
[IpaxTuyeckas padora Ne 3 o reme
26 «Ilomydenue u cobupanue bubmmorexa [IOK
g P N https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHUE €TO CBOHCTBY»
7 Bonopon — aneMeHT u mpocToe bu6nuorexa [IOK
BelecTBo. HaxoxaeHue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 DuU3NYECKUE U XMMUYECKUE CBOMCTBA bu6mmoreka [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6auoreka [IOK
29 ITo € 0 KHCJIOTax M CO
FUTTHE O RUCIOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHust BOAOPO/Ia B bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuyenue u cobupanue BOAOPOa,

W3YUYEHHUE E€r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
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Mounsipabiit 00BEM razoB. 3aKOH

bu6mmorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
.. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruucienust 00bEMOB ra3oB 1Mo
34 YPAaBHEHUIO pEaklMi Ha OCHOBE Bu6mmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 Du3NYECKUE U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonstue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputeb.
37 HackliieHHbIE ¥ HEHACHIIIICHHBIE bubmuoreka [{OK
pactBopbl. MaccoBasi 10Jisl BELECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
IIpakTuyeckas padora Ne 5 o teme
18 «IIpuroroBnenue pacTBOpPOB ¢ bu6nuoreka [JOK
onpeAcNIEHHON MacCOBOM J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
19 KonTponbnas padora No2 mo teme bubnuotexa [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIaccuduKaus, bu6morexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmmorera [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHHMsI: COCTaB, KiaccuUKaIms, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne U XMMHUYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarmus, bub6mnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHue u XuMn4yeckue cBOWCTBa bubnuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBII) oJI q)eHI/m XI/IMI/I‘-IZ(IZ)KI/IG Bubmmorexa [IOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
43 I'eneTnueckas cBsI3b MEXKIy KiIacCaMHu bubnuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o0061IeHre U CHCTEMaTH3alIHs bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX Bu6mmorexa [IOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[IepBbie MOMBITKY KIaCCU(PUKATUU
bu6mmoreka [IOK
51 XUMUYECKHX AneMeHTOB. [lonaTue o
https://m.edsoo.ru/00ad9ffa
IPYyIIax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuoanueckas cuctema bub6mnoreka 1IOK

XUMHUYECKHX djieMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢
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bubmnoreka LIOK

>3 TleprozEI, rpymIILI, HOATPYITTb! https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuoreka [JOK
anep. N3otomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000I0UYEeK
55 aToOMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [IOK
https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneera
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckont cucreme /1. H. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. bu6nuoreka [IOK
N. MenaeneeB — y4€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoreka [IOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMuieckas CBA3b bromorexa OK
https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nosipHast XMMU4eCKas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenomnsipHas bubnmoreka [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenenp okucnenia https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnunorexa [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bu6mmoreka [IOK
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https://m.edsoo.ru/00adb076

KonTponbhas pabora Ne4 no teme

bu6muoreka [IOK

65 «Crtpoenue atoma. XuMHUECKast 1 https-//m.edsoo ru/00adb486
CBSI3b»

66 PesepBHeIil ypok. O600ICHHE 1 | bubnmoreka [JOK
crucTemMaTu3alus 3HaHHI https://m.edsoo.ru/00adb33c

67 PesepBHrlit ypok. O6001IeHNE 1 | bu6nuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2

68 PesepBHslit ypok. O600mieHue u | bubnuorexa [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 Xumus, 8 xinacc/ T'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A.,

AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne».

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Xumust (6a3zoBbifi ypoBeHb). Peanuzanusa tpeboBanuiit dI'OC ocHoOBHOTO
oO1mrero oopazoBaHus: MeToandeckoe mocoodue ais yunurens / KaBepuna A. A.,

IInayruna I'.B.; nox pexn. I'. B. [Inuyrunoun. M. : ®I'BHY «MHCcTUTYT CTpaTerun

pa3Butus oopazoBanusi PAOy», 2022. 81 c.: wi. ISBN 978-5-6049293-5-3

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/04/08



