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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 10 XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUSA
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eepaabHON paboyeil mporpaMMbl BOCTIMTAHUS
U ¢ Yyd4€TOM KOHIICNIIMM TIPErojaBaHus y4YeOHOTO TmpeaMera «XHUMHSI» B
oOpa3oBatenbHbIX opranu3anusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu na€T TMpEACTaBICHHE O IeNsIX, oOIel cTpaTeruu
oOy4yeHus, BOCHUTAHUS U PaA3BUTHUA OOYYAIONIUXCSA CPEICTBAMU Y4eOHOTO
peaMeTa, yCTaHABJIMBACT o0si3aTeNbHOe peaMETHOE coJiep>kaHue,
npeaycMaTpuBaeT pacHpeiesieHue €ro Io KiaccamM M CTPYKTYpUpPOBaHHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, ONPEACNSCT KOJIMYECTBECHHBIC H
KauyeCTBEHHBIC XapaKTePUCTUKU COJICpKaHUS, PEKOMEHIYEeMYIO
MOCIIEIOBATEIbHOCTh ~ M3YYEHUS! XUMHH C  Y4ETOM  MEXOPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM y4eOHOro TMpollecca, BO3PACTHBIX
0ocoOEHHOCTEW  O00ydwaroluxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETo 0O0pa30oBaHMSs, a TaKKe TPEOOBAHUN K
pesynbraraMm oOy4eHHs] XUMUU Ha YPOBHE 1eJIeil U3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromerocs IO OCBOCHHIO
y4eOHOT0 CO/IepIKaAHMUS.

3HaHWE XHUMHUHU CIY>)KUT OCHOBOM Uit (OPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (GOpMUPYEMbIE XUMHEH MPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUU M 00 DBOJIONMHU BEIHIECTB B MPUPOJE, O MYTAX pEHIeHUs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHUECKOH,
MUIIEBOM M SKOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXXHOCTEW IS CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJBTYPBI IMYHOCTH, €€ 001IeH 1 (YYHKITMOHAIBHON TPAaMOTHOCTH,;

BHOCHUT BKJaJ B (DOPMHUPOBAHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
oOydJaromuxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JESITEIBHOCTH,
OKCIIEPUMEHTAJIBFHBIX M HCCIEIOBATEIIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MTOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATLHON JESITEIbHOCTH;



3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
L[ETTIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOJILI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00yYaromuxcs;

croco0CcTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTEeCTBEHHO-
Hay4YHBIM 3HAHUSM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTHYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

Jlanuble HampaBiieHUss B OOYYEHHH XUMHUU OOECHEeUMBAIOTCSA CIEUUPUKON
COJIep>KaHMsI ~ y4yeOHOTO  MpeaAMeTa, KOTOPBIM  SIBISETCS  MEarormuecKu
aJanTHPOBAHHBIM OTpak€eHWeM 0a30BOM HAyKW XUMHH Ha OMpe/eIEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHus OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIUMHKCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHSITUNW XHMHH, OCHOB
HEOPraHUYEeCKOM XUMHH W HEKOTOPBIX OTJEIbHBIX 3HAUYUMBIX TOHSITHI
OPraHUYECKOU XUMHUHU.

CrpykTypa cojiepkaHusi MPOTpaMMbl MO XMMHUHU chopMHUpOBaHa HAa OCHOBE
CUCTEMHOro mojaxoaa K e€ u3ydenuro. CojepkaHue CKIaIbIBA€TCA M3 CHUCTEMBbI
MOHATUN 0 XMMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHH O XUMHYECKOU
peakuuu. OO0e 53TH CHCTEMBI CTPYKTYPHO OPraHU30BaHbl IO MPUHIIMITY
NOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKHUX IPEICTAaBICHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepuognueckoro 3akona Jl. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3H;

— TpencTaBleHUH 00 AIEKTPOIUTHYECKON HUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS pPacCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIONHSAS (DYHKIIHN OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOKHOCTEHN MPAKTUYECKOTO0 MPUMEHEHHUS U MOTYyUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CHOCOOCTBYEeT  (HOPMHPOBAHUIO
MPEJICTABICHNUS O XMMUYECKON COCTABJISAIOIICH HAYYHOM KapTHUHBI MHUpPA B JIOTUKE
€€ CUCTEMHOM PUPO/Ibl, IEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSl B Hayke. M3yueHHe XMUMUU MPOUCXOAUT C MPUBJICUCHHEM 3HAHUN U3
paHee M3YYCHHBIX Y4eOHBIX mpeameToB: «Oxpyxkawomuid mup», «buomorus. 5-7
KJ1acchl» U «Du3nkKa. 7 Kiace».

[Ipy wu3yyeHUH XUMUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM HAyKU Kak OOJACTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATeIbHOCTH YeJI0OBEKa U KaK OJIHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aua



y4e0HOTO MpeAMETa COCTOMT B ()OPMUPOBAHUN CHUCTEMBI XUMHUYECKUX 3HAHUH —
BaXHEUIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUIECCKHUX MOJIOKEHUH, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOT0 XapakTepa, S3blKa HAYKH, B NPHUOOIIEHHH K
HAayYHBIM METOJaM TO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMUYCCKUX PEAKIIU, B
(bopMHUPOBAaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U MX IPUMECHEHHUH B y4€OHO-
MO3HABATEIbHON U yueOHO-MCCIEA0BATEIHCKON AEITETbHOCTH, OCBOCHUH MPAaBHII
0e30macHOro ooparieHus ¢ BEIIECTBAMH B TOBCETHEBHOM KU3HHU.

[Ipy u3y4yeHUM XMMHUHU HA YPOBHE OCHOBHOI'O OOHIEr0 0Opa30BaHUsS Ba)KHOE
3Ha4YeHHE MPUOOPETTH TaKUEe I, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSM KU3HHU,

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHHE
o0ydarommxcs K CaMOCTOSITCIIbHON IO3HABATEIBPHON JCSITEbHOCTH, HAyYHBIM
METOJIaM TIO3HAaHHS, (HOPMHPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— o0ecredyeHne yCIOBUM, CITOCOOCTBYIONMIUX MPUOOPETEHUIO O0yJArOIITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATETHHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOYCBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCAILHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmeH QYHKIMOHATHPHOW W ECTECTBEHHO-HAyYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHITHP U OICHUBATH SIBICHUS
OKpY’KafoIIer0 MHpa, HCIOJIb3Ysl 3HAHWS W OIBIT, MOJYYCHHBIC MPU H3yUYCHUU
XMMHH, TIPUMEHSATH UX TPU PEIICHUH TPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOM
JCSITEITLHOCTH;

— QopmupoBaHue y OOydYarOmMXCsd TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEAEHUs B OBITY M TPYJOBOM JEATENbHOCTH B LEISIX
COXpPaHEHUS CBOETO 3710POBbsI U OKPYXKaroLIe MPUPOIHOI Cpebl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOduiIs U HANpaBICHHOCTH JAJbHEUIIETO
oOyJeHUs.

O01ee yuciio 4acoB, OTBEAEHHBIX JUIsl U3YYEHUS XUMUN Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanusi, coctaBisier 136 dacoB: B 8 kimacce — 68 ywacoB (2 waca B
Hezelno), B 9 kiacce — 68 acoB (2 yaca B HEJIENIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIEe XUMHUYECKHE IOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HU YEJIOBEKA. XHUMUSI B CUCTEME HayK.
Tena wm BemectBa. Pu3nyeckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O METOMax MO3HAHHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3aeneHus cMecen.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKUE dIeMEHTbl. CHUMBOJIBI XUMHYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi popmyiia. BareHTHOCTh aTOMOB XMMUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAsE aToMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBasi 0JIsl XUMHUUYECKOTO 3JIEMEHTA B COSIMHEHUMU.

KonunuectBo BemectBa. Mosib. Monsipaas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHHMI] BemecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

Ou3NYECKue U XUMUYECKUE SBJICHUS. XUMHUYECKas peaklus U €€ MPU3HAKH.
3aK0H COXpaHEHUsS MacChl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccudukarms
XUMHYECKHUX peakiuil (COeTUHECHNUS, pa3I0KeHHsI, 3aMEIICHHUs, OOMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiaMu paboThl B JJaOOpaTOpUH U
npuéMaMu obpaieHus ¢ JJabopaTOpPHBIM O00OPYIOBAHHEM, U3YyUYCHHUE U ONHUCAHHUE
(bU3UYECKUX CBOHCTB 00pa3lloB HEOPraHWYECKHX BEIIECCTB, HAOJIOACHUE
¢usnueckux (MIaBlIeHHWE BOCKA, TasHUE JibJa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUS BOJbI) M XUMHUCCKUX (TOpEHHE CBEYH, MPOKATMBAHUC
MEIHOM MPOBOJIOKH, B3aUMOJIECHCTBHE Mela ¢ KHCIOTOM) SIBJICHHH, HAOII0ACHHE U
ONMCaHUE TPHU3HAKOB TPOTCKAHWS XHMHUYCCKUX peakinuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3loKeHHE THUIAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Xele3a ¢ pactBopoM cosr mean (11),
M3Y4YEHUE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MaruTa, (UIbTPOBaHHUE,
BBITIAPUBAHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, mpoBeeHne OYUCTKU TTOBAPEHHON
CoJI, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHUE MOJEJIEN MOJIEKYJ
(mapocTepiKHEBBIX).

Ba:xkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kucimopoa — 3J€eMEHT U OpOCTOE
BellecTBo. HaxoxkaeHue kuciopona B mpupone, (PU3MUecKue M XUMHUYECKHUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. [lpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KHUCIIOpoJa B JabopaTopud H  NOpoMbIlUIeHHOCTH. Kpyrosoport
KHUCIopoa B mpupojie. O30H — amioTpornHas MoauduKanus Kuciopoaa.



TernoBoil 3P¢GeKT XUMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHMS,
DK30- M JHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO. Yroiab W METaH. 3arps3HEHHE
BO3]lyXa, YCUJIEHHE MMAPHUKOBOIO 3 deKTa, pazpylieHue 030HOBOIO CIIOS.

Bonopon — aneMeHT u mpocroe BemecTBo. Haxoxaenue Bogopoaa B Ipupoae,
(uznueckre 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI moxyyeHusi. Kucnorsr
U COJIH.

MoutsipHblil 00bEM ra30B. Pacy€Tsl 10 XUMUYECKUM YPABHEHUSIM.

O®usnyeckue cBoucTBa BOAbL. Boxa kak pactBopurenb.  PacTBOpHI.
HacellieHHbIE W HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpPE. XMMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU YeloBeKka. KpyroBopor Bojabl B IPUPO/IE.
3arpsi3HeHrE OpUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOTHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHeHuid. Oxcuasl. Knaccuduxarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHbIC, KHCJIOTHbIC, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKCuaIo0B.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHMusA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [losrydeHre ocHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenkinarypa kucior. @usnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmertayuioB H. H. bekerosa.
[Tomydenue KUCIoT.

Conu. Homenknarypa cosieit. duzndyeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eHeTnueckas cBsA3b MEXKy KIacCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KAaueCTBEHHOE OIPENEIICHNUE COACPKAHUA KUCIOPOAA B BO3AYyXeE, NIOJIyYEHHE,
coOupaHue, paclo3HaBaHHE U H3Y4YEHHE CBOWCTB KHCIOpOJa, HaOIIo/IeHne
B3aMMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHMS U
npeKpaieHus ropeHus (moxxapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCUIOB U OTIMCaHKE
UX CBOICTB, IMONlydeHHE, COOHMpaHUE, paACMO3HABAHME W M3yUEHUE CBOWCTB
Bojiopoza (ropeHue), B3auMozecTBre Bogopoaa ¢ okcuaom meau (1) (BosmoxHO
UCTIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOIeHUE 00pa3I0B BEIIECTB KOJMYECTBOM
1 ™monb, wuccrenoBaHHE OCOOCHHOCTEM pAacTBOPEHHUS BEIIECTB C Pa3IMYHOM
PaCTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBUE BOJBI ¢ MeTalaMu (HaTpuem u
KaiabIeM) (BO3MOXHO — WCIIOJIb30BAaHUE BHJCOMATEPHANIOB), HCCIICIOBAHUE
00pa310B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOAEHUE U3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, U3yUEHNE B3aUMOICUCTBUSA



okcuna meau (1) ¢ pacTBOpOM cepHOU KHUCIIOTHI, KHCIOT ¢ META/UIAMH, PEaKIui
HEUTpAIN3alMY, MOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IPYyTuM U3 pacTBOPa COJIH, PEIIEHUE IKCTIEPUMEHTAIbHBIX 3a]1a4 M0 TEME
«BaxHenuune KJIacCbl HEOPTaHUYECKUX COCTUHEHUY.

HHepuoagnuecknit 3axkoH u Ilepuoamyeckas cucreMa XHMMHYECKUX
iemenToB JI. U. MengeaeeBa. Ctpoenne aToMoB. XHUMHYECKasi CBA3b.
OKucauTeIbHO-BOCCTAHOBUTE/IbHBIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTHEe O
Ipynmax CXOJHBIX 3JeMEHTOB (IIEIOYHBIE M IIEJOYHO3EMEIbHBIC METaJlIb,
rajloreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM(pOTEPHBIC OKCHIBI
U TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cHCTEMAa XUMUYECKUX JIEMEHTOB /I,
N. Menpaeneera. Kopotkonepuoanas u jiuuHHoneproaHas popmsl [lepuoandeckoit
cucteMbl xumuyeckux snemeHtoB [[. U. MenaeneeBa. Ilepuoasl ¥ Tpymiibl.
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYHIILI JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JoueKk aTtoMoB TepBbIX 20 XHMMHYECKHUX  DJIEMEHTOB
[Tepuonuueckoii cucremsl JI. WM. MenneneeBa. XapaKTepuCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuonnueckoit cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMSl paJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IPYIIaM U HEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMHYECKHUX
3JIEMEHTOB [UJIA Pa3BUTUA Haykh W mnpaktuku. [[. M. MeHnpeneeB — yd€HbIN H
rpakJaHVH.

Xumuueckasi CcBs3b. KoBajeHTHas (HoJsipHass W HEMOJSPHAs) CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. VIOHHAsI CBA3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIpouiecchl okucneHust U BocCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe oO0pas3IoB BEHIECTB METANIOB M HEMETAJJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OINBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHwme, peakIuy pas3IoKeHUs, COSAMHCHYS).

Mexcnpeomemmubnie ceasu

Peanuzammsi MeXMpeaMETHBIX CBSI3€M MPU M3YYCHHH XUMUU B 8 Kiacce
OCYILIECTBIISIETCSL 4€pe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX
MOHATUM, TAK U MOHATHM, SBIISIIOIIMXCS CUCTEMHBIMH JJIS1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO0mue ecTeCTBEHHO-HAyUYHbIE MOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopws,
3aKOH, aHaJlu3, CHUHTE3, Kilaccuukanus, TMEePUOJAUYHOCTb, HAONIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJI]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUM 3apsjl, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (QU3NYECKHUE BEJIMYMUHBI, EIUHUIIBI
M3MEPEHHUS, KOCMOC, IUIAHETHI, 3BE31bI, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpasbl, TOPHBIC TOPOJIBI, TTOJIE3HbBIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonnueckuii 3akoH. [leproauueckas cucTeMa XMMAUYECKUX SJIEMEHTOB /I,
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIHsl, KAIBIUSI U UX COCTUHCHU N
B COOTBETCTBMHM C IIOJIOKEHHEM »JJIeMEeHTOB B llepuoamyeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHABl XMMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUUYECKOU CBA3U.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAILIMXCA K Pa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccugukaius XuMUYeCKUX PEakinuil 0 pa3InYHbIM MpH3HaKaM (110 YUCITy
M COCTaBy YYAaCTBYIOUIMX B pPEaKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHECHHIO CTETICHEW OKWCIICHUS XUMHUYECKHX DJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacTUIO KaTajau3aTopa). DK30- U SHJIOTEPMHUSCKUAE PEAKIH, TEPMOXUMHUCCKHE
YpaBHEHHS.

[lonsitue o ckopocTu xuMU4ecKkoW peakmuu. [loHsTHE 00 0O0paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHE O TOMOTEHHBIX U TE€TePOTEeHHBIX
peakuusx. llonstne o karanmse. [lonsTne 0 xumMuyeckom paBHOBecHH. DaKTOpHI,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEAKUUH M TIOJIOKEHHUE XHUMHYECKOIo
PaBHOBECHSI.

OKHCITUTETHPHO-BOCCTAHOBUTEIILHBIE  PEAKIMH,  DJICKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkuu. CocraBnenue ypaBHEHHUI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKIUil €  HUCIOJIb30BaHUEM  METOJa
3JIEKTPOHHOTO 0OajaHca.



Teopus JIEKTPOAUTUYECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M auccolMaldi BEIIECTB C PAa3IMYHBIMU BUIAAMHU
xumMuueckoi cBsizu. Ctenens gucconuanuu. CUlibHbBIE U CIa0bIe JIEKTPOJIUTHI.

Peakuiun nonnoro ooMeHa. YciioBHs MPOTEKaHUsI Peakiii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpall€HHbIE HOHHBIE YpaBHEHMs peakuuil. CBONMCTBa KHUCIOT,
OCHOBAHHUI U COJIeH B CBETE MPEJICTABICHUN 00 JIEKTPOTUTUUECKON TUCCOLUALIUU.
KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE O THApPONIM3E COMNEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJAEISIMA KPHUCTANIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — META/UIOB M HEeMeTaUIoB (rpadura W anmasa), CIOXHBIX BEIICCTB
(xyopua HaTpHs), UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOM PEaKIUU OT
BO3JICHCTBUS  Pa3IUYHBIX  (AKTOPOB, UCCIENOBAHUE  AJIEKTPOINPOBOJHOCTH
pPacTBOPOB BEIIECCTB, MPOIECCa TUCCOIUAIIMH KUCIIOT, IIeJI0UeH U cosiei (BO3MOXKHO
UCIIOJIb30BAaHUE BHICO MATCPUAIIOB), IMPOBEACHUE OIBITOB, HWUIIOCTPUPYOIIUX
NpPU3HAKKA TPOTEKAHUS peakiuii HMOHHOTO oOMeHa (oOpa3oBaHHEe OCajKa,
BBIJICJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakiuii (ropeHue, peakiuud pasioKeHus,
COCJMHEHUS), pPAClO3HABAHWE  HEOPraHUYECKUX  BEHICCTB C  IOMOIIBIO
KAUYEeCTBEHHBIX PEaKIIMi HA UOHBI, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTraJibl M UX COeIMHEHUA

OO6mast xapakTepucTuka rajisoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — I'aJIOrCHOB. XUMHUYECKHE CBOMCTBA HA MpUMepe XJopa (B3auMOICHCTBHUE
C MeTajulaMH, HeMeTaJUlaMH, Inenovamu). XjopoBogopona. ColsHas KHCIIOTa,
XMMHUYECKHE CBOWCTBA, IOJNlydeHWE, NpuMeHeHue. [JlelictBue xJjiopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesoBeKa. BaxkHenmme XJIopuabl U UX HaX0XKIACHUE B
MIPUPOJE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue U (pu3mdecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U Cephbl. AJUIOTPOITHbIE MOAN(DHUKAIINN KHCIOPOIa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoCHHE, (QU3UYECKUE U
XUMU4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHnast kucioTa, U3NIECKUEC U XUMUYECKHE CBOKCTBA (00IIHe KaK MPeCTaBUTEIs
KJlacca KHCIOT M crenupuieckue). XUMHUSCKAE PEaKIud, Jie)Kalue B OCHOBE
MPOMBINIUICHHOTO CIoco0a TMOJMy4YeHusi CEepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCaOoThl. CoNMu CEepHOW KHUCIOThI, KayeCTBEHHAas peakius Ha Cyiab(}arT-voH.
Haxoxnenue cepbl M €€ COCAWHEHUWM B MNpUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYy’KafoIerd Cpeapl COCTUHCHHSIMH Ccepbl (KHCIOTHBIC OXKIH, 3arps3HEHUC
BO3/lyXa M BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAICHHSI.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHHs. A30T, pacHpOCTpPaHEHHE B MPHUPO/IE,
(¢uznueckre U XuUMHUECKHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
(usznyueckre 1 XUMUYECKUE CBOWCTBA, MoJdyuyeHrne u npuMeHenure. Conu aMMOHUS,
ux (pU3MYEeCcKue U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KUCIOTa, €€ MoyiydeHue, (PU3NYEeCKue U XUMUYECKUE
cBolicTBa (OOmIME Kak TPEACTAaBUTENsl Kiacca KHCIOT M crenupuIecKue).
Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHUSI B KAYECTBE MUHEPAIbHBIX Y10OpEHUH.
XUMHUYECKOE 3arpsi3HCHUE OKPYIKAIOIICH CPeIbl COSTMHCHUSAMU a30Ta (KUCIIOTHBIC
JO0XKIM, 3arps3HCHUE BO3Myxa, MOYBBI M BOg0EMOB). Docdop, aIoTpomHbIC
moaudukanuu gocdopa, pusnyeckue u xummuueckue corctra. Okcun ochopa
(V) u docdopnas kuciora, Gpu3MUECKUE U XUMHYCCKHE CBOWCTBA, MOIYYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX yI00PEHHUI.

O6mas xapaktepuctuka 3nemMeHToB IVA-rpynmbel. OCoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIECHUS. Y TIIepo1, aJNTIOTPOIHbIE MOIU(HUKAINH,
pacnpocTpaHeHHe B MpHUPOJE, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepona B mnpupone. OKcuisl yriepoaa, HuX (Qusumyeckue u
XUMUYECKHE CBOMCTBA, [EHCTBHE Ha JKHUBBbIE OpPraHW3Mbl, TMOJy4Ye€HUE U
HNpUMEHEeHHE. DKOJIOrHYecKre NpoOJeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rurnoTe3a TJI00aTbHOIO MOTEIUICHHUS KIKMMaTta, MapHUKOBBIA 3 dexT. YrompHas
KAciIoTa U e€ cond, uX (U3MYeCKMe M XUMUYECKHE CBOMCTBA, MOJyuY€HUE U
npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJIEHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHaUanbHbBIE MTOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUIX
yriepoja (MeTaH, 3TaH, dTHICH, alleTUJICH, 3TaHOJI, TIMIEPHH, YKCYCHAs KUCIIOTA).
[MpupoaHble KCTOYHHMKH YIICBOAOPOAOB (Yrojib, HPUPOAHBIA ra3, HedTh),
NPOAYKTHl WX TepepaboTku (OSH3WH), WX POJb B OBITY W IPOMBIIUICHHOCTH.
[TorsiTue 0 OMONOTUYECKN BaKHBIX BEIECTBAX. JKHUpaX, OCNKaX, yriaeBoAax — U UX
poiii B KHU3HM 4YeloBeKa. MarepuanbHOE€ €IUHCTBO OpPraHUYECKUX H
HEOPraHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBONCTBA, IMOJyYCHHE U
npuMmenenue. CoequHeHus KpeMHus B ipupoze. O0mue npeacTaBieHns o0 OKcuie
kpeMmuus (IV) u kpemuueBoii kuciore. CHIMKAThl, HX HCIIOJb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaxkHelme cTpouTeNbHbIE MaTepuaibl. KepaMHUKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [IpoGmembl  O€30MMaCHOrO  HCIOJIB30BaHUS
CTPOUTENIbHBIX MAaTEPUATIOB B OBCEAHEBHON JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHue 00pa3l[0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJACHUE MPU3HAKOB



WX TMPOTEKaHWsI, OMBITHl, OTpaxkaromue (U3NYECKHE U XUMHUYECKHE CBOICTBA
rajJJoreHOB M WX COeIWHEHUH (BO3MOXKHO HCIOJb30BAaHUEC BHICOMATEPHAJIOB),
O3HAKOMJICHHUE ¢ 00pa3laMu XJIOPHIOB (raJIoOreHUI0B), 03HAKOMJICHHE ¢ 00pa3iaMu
ceppl U €€ coeAMHCHUSIMH (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca O0yTIMBaHuUs caxapa MoJi IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIJIOThI, U3YyYEeHHE XUMUUYECKUX CBOMCTB pa30aBIEHHON CEpHON KUCIOTHI,
MPOBEJICHNE KAaUeCTBEHHON peakluu Ha CyJb(haT-uoH U HAOJI0ICHHE MpU3HaKa €€
MPOTEKaHMsI, O3HAKOMJIEHUE C (PU3MUYECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa U HUX
coeuHeHMH (BO3MOYKHO MCIOJIb30BAHUE BHICOMATEPHAIOB), 00pa3iaMu a30THBIX
u (dochopHbIX ynoOpeHuM, moixyueHue, coOupaHue, pacrio3HaBaHUE M U3Yy4YEHUE
CBOWMCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pEAKIM{d HAa HOH aMMOHHUS H
dochar-uoH U U3ydeHUE TPUZHAKOB HUX TNPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THON KHCJIOTBI C MeAbI0 (BO3MOXKHO HCIOJIb30BAHUC
BUICOMATEPHUAIOB), H3y4YCHHE MOJEICH KPHCTAUIMYECKUX pEHIETOK ajaMmasa,
rpaduta, (QyuiepeHa, O3HAKOMIICHHE C MPOIECCOM aJcopOIMu pacTBOPEHHBIX
BEIIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa, MOJy4YCHUE,
cobupaHue, pacro3HaBaHWE W WU3Y4YEHHE CBOMCTB YTJIEKHCIIOrO rasa, MpOBEJICHUE
KayeCTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX
OPOTEKAaHUsI, O3HAKOMJIEHHWE C MPOAYKUMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEllIeHNE SKCIEPUMEHTAIBHBIX 33/ad Mo TeMe «BaXHeWIlne HeMETaIbl U HX
COEMHEHUSI.

MeTtausibl M UX cOeIMHEHUS

OO0mast XxapakTepuCTHKa XUMHYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnonoxenuss B llepmogumueckort cucreMe xXumuueckux osiemeHtoB JI. .
MeHnpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTamnyeckas CBI3b U
METaJUIMYeCcKasi  KpUCTAUIMYECKass  peII€TKa.  DJIEKTPOXUMHUYECKHN  psll
HampsHKeHUH MeTaiuioB. du3ndeckue U XUMUYECKHE CBOMCTBAa MeTaiioB. OOmue
CrocoObl TOMy4deHus: MeTaioB. lloHATHE O KOpPpO3WM METAIOB, OCHOBHBIE
CTHIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTajb, 9yTyH, TIOPATIOMUHAN, OpOH3a)
Y UX PUMEHEHUE B OBITY U MIPOMBIIINICHHOCTH.

[Ilenounsle MeTamibl: mosiokeHue B [lepuoguueckon cucremMe XUMMHYECKHX
anemeHToB /l. 1. MenaeneeBa, CTpO€HME MX AaTOMOB, HAXO0XXJIECHUE B IPUPOJE.
dwusnveckre ¥ XUMUYCCKUE CBOMCTBa (Ha mpuMepe Hatpus W Kamus). OKCUabl
TUAPOKCHUIBI HATpusd M Kanus. [IpuMeHeHne IIeNnoYHBIX METauIOB MU HMX
COEMHECHUM.

[[lenoyHO3EMENBHBIE METAUIBI MAarHMM W KAJIbLUUWA. TMOJIO)KEHUE B
[Tepunoanueckoil cucreme xumuueckux 3yemeHToB /1. 1. Menaeneesa, CTpoeHre Ux
aTOMOB, HaXOXJeHUE B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus U



KaJbIus. BakHelme coequHeHMsI KabIus (OKCUI, THIPOKCHI, COJIn). KECTKOCTD
BOJIbI 1 CLIOCOOBI €€ yCTpaHEHUS.

AJfOoMUHUH: TOJIO)KEeHUE B [leproanueckoid CUCTEME XUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa, cTpoeHHE aTtoma, HaxoxxacHue B mnpupone. duszmueckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U TUIIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XuMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, cTpoeHME aTroma, HaxOXIeHUE B mpupone. dusznyeckue u
XMMHYECKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCHIBI U coiu kesesa (1) u xxenesa
(1), ux cocras, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHME ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HX (PUIHUYECKUMHU
CBOWCTBaMHM, H3Y4YCHHE  PpE3yJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIACOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJA
KaJblsl W HAaTpus C BOAOH (BO3MOXKHO HCIIOJb30BaHHUE BHIACOMATCPUATIOB),
UCCIIeIOBAaHNE CBOMCTB KECTKOM BOJIbI, TPOIECCA TOPEHUS Keje3a B KUCIOPOJIE
(BOBMOKHO  HCIOJb30BAaHHUE  BHJICOMATEPUAIOB), MPU3HAKOB  IPOTEKAHHUS
Ka4eCTBEHHBIX PEaKIIMil HA MOHBI: MarHUs, KaJIbIIHsl, ATFOMUHIS, IIMHKA, sxene3a (1)
u kenesa (I11), meau (1), HaOmIOACHME M OMMCAaHUE TMPOIECCOB OKpAIIHBAHHS
IUIAMCHH HWOHAMHU HATpHs, Kajiusd W Kaublusd (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIICAOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCH A ATFOMUHHS 1
TUAPOKCHUIA LIMHKA, PELICHUE DKCIEPUMEHTAJBHBIX 3a/ad 110 TeMe «Baxnenmue
METAJUIBI U UX COCTUHEHHUS».

XuMHS U OKPYKAKOIIAA Cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHYECKUX peakiuii B ObiTy. IlepBas momoms mnpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYKaromed cpeapl (mpeienbHas IOIMyCTHMAsT
KOHIIeHTparus Bemiects, aanee — [1JIK). Posb Xxumun B pemeHnn 3KOJIO0THIeCKUX
mpooIeM.

Xumuueckuit IKCnepumenm:

U3ydeHrne oOpa3IoB MaTepuayioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mexcnpeomemmubnie ceasu

Peanuzammsi MeXNpeaMETHBIX CBSI3€M MpU M3yYeHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSL 4€pe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX
MOHATUM, TAK U MOHATHM, SBIISIIOIIMXCS CUCTEMHBIMH JJIS1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01muMe ecTecTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbId (DaKT, rUmoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCU(pUKaLHUs, TEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MNapPHUKOBBIN
3¢ dekT, TEXHOIOTHS, MAaTEPUAIIBI.

®duszuka: Matepus, aToM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOMbI,
PaANOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUI 3aps, MIPOBOHUKH,
MOJIYIPOBOJHUKH, JUDJIEKTPUKH, (POTOAIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKAs
pemérka, cruiaBbl, (U3MYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
OPOCTPAHCTBO, MJIaHETHhI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAJIbHBIE
yI00pEeHUsI, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MuHEpalibl, TOPHBIE TOPO/IbI, TIOJIE3HBIE
MCKOIaeMbIe, TOTJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHMSI MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XO0Ji¢ OOy4eHUs] XMMHUU B €IMHCTBE Y4YeOHOW U
BOCHUTATENILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUICKUMHU
COLMOKYJIbTYPHbIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE MpaBWIaMHU M HOPMaMU TIOBEJEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIINH O0yYArOIITUXCSI.

JInyHOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAUh U
paciIupeHue OMbITa JeSITEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

IIEHHOCTHOTO OTHOUIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHWMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOW HWH(MOpManuei o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSX MHUPOBOM U OTEYECTBEHHOW XHMUHU,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHSAX 00 YCTPOMCTBE MUpa U OOIIECTBA,;

2) rpaskIaHCKOr0 BOCIIMTAHUS

NPEJCTABICHUS] O COIMAIbHBIX HOpPMax MW NPaBWIAX MEKIMYHOCTHBIX
OTHOIIICGHUHA B KOJIJICKTHUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, y4EOHOMCCIIEI0BATEIHLCKOM, TBOPUECKON U IPYTUX BUAAX JACATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESATEILHOCTH TIPU BBHITIOJHCHUU
y4eOHBIX, TO3HABATEIBHBIX 3aJ1ay, BBIOJTHEHUH XHMHUYECKHUX DKCIICPHUMEHTOB,
CO3/IJaHUH YUYEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHU IO ¥ B3aUMOTIOMOIITH
B TIPOIIECCE ITOM yUeOHOM JeATeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE TIOBEIACHUE
U TOCTYNKH CBOMX TOBAPHUIIEH C IMO3WLMK HPABCTBEHHBIX W IPABOBBIX HOPM C
YY4ETOM OCO3HAHMS MOCJIEACTBUM MTOCTYNKOB,;

3) HEeHHOCTH HAYYHOTO NMO3HAHMS:

MHPOBO33PECHUYECKHE MPEJCTABICHUSI O BEIIECTBE M XMMHUYECKOW PpEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTaBJISIOLIHE
OCHOBY JIJIS TIOHMMAHUS CYITHOCTH HAyYHOW KapTHHBI MHpPA, MPEJACTaBICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpA3BUTHS MPHUPOJIBI, B3aWUMOCBS3SX YEJIOBEKA C
MNPUPOJTHOMN CPEAO, O POJIM XUMHUH B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJILHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYY€HHWE HOBBIX 3HAHUM MO
XUMHH, HEOOXOAUMBbIC JJIsI OOBSCHEHHUS HAONIOIaeMBbIX IPOIECCOB U SBJICHUM,
MO3HABATEIbHOM, MH(OPMAIMOHHON M YUTATEIbCKON KYJIbTYpPbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTEILHOM pabOThl ¢ Y4YeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKUMHU CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJOTUM;

WHTEpeC K OOYYCHHWIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHWMIO, MPOCKTHOW H  HMCCIIEIOBATEIHCKON
JESATENHHOCTH, K OCO3HAaHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYUYCHHS B
JaJIbHEUIIIEM

4) opMupoBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHUE IOCIICJICTBHHA H
HETIPUATHE BPEAHBIX MPUBBIUEK (YIOTPeOICHUS alKOroisi, HAPKOTUKOB, KYPeHHS),
HEOOXOIUMOCTH COOJIFOAICHUST TpaBwyl 0O€30MacHOCTH TpU  OOpalleHuu C
XUMHUYECKUMHU BEIECTBAMHU B OBITY U PEATbHOM KU3HH;

5) Tpy/10BOT0 BOCIIHTAHNS :

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccuii U Tpyia pa3InyHOro pojia,
yBaXCHHE K TPYIy U PE3yJIbTaTaM TPYIO0BOH JEATECILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHHUS  NMPEIMETHBIX 3HAHMM 10  XHMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIODKCHHS 00pa30BaHUs C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodecCuOHAIbHON JAESITEIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHATBHON CpeJIe;

6) 9KOJIOrMYeCKOro BOCTIMTAHUSI:

AKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K MIPUPOIE KaK HICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAaHMs, TOHMMAaHHE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAaHHE IIEHHOCTH COOJIIOICHUS
npaBUJI 0€30M1aCHOTO MOBEJEHUS MTPH paboTe C BEIIECTBAMH, a TAKKE B CUTYalIUAX,
YTPOXKAIOIINX 3/I0POBBIO U YKU3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJy4YaeMbIe MPU W3YUYECHUU XUMHH, IS
pELICHUS 3a/1a4, CBA3AaHHBIX C OKPYXKAIOWIEW NPUPOJHOU CPEIOH, ISl TOBBIICHUS
YPOBHS  JKOJOTUYECKOW  KyJNbTYphl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEHIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS MM B TO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe wMmeTampeaMeTHBIX pPE3yIbTAaTOB BBIACISIOT 3HAYMMbBIC IS
(GopMUpPOBaHUS MHUPOBO33PCHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPHS, IPUHITHII,
THIOTe3a, (aKT, CHUCTeMa, IMPOIecC, 3SKCICPUMEHT W JPYyroe.), KOTOPbIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHHE MHUPA, U YHUBEPCAJIbHbIC yueOHbIC JeicTBUS (T03HABAaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJISITHBHBIE), KOTOpbIE OOCCIEeUnBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4EOHOM
JIeSITETLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE eiicCTBUSA

ba3oBbIe JJoru4ecKue JaeiicTBUS:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUH. PACKPHIBATh CMBICI XUMHUYCCKHX IMOHATHH (BBIACIATH UX XapaKTCPHBIC
NpPU3HAKH, yCTaHABIMBATH B3aUMOCBS3b C JPYTMMH TOHSATHSAMH), HCIOJIb30BaTh
MOHSTHUSA ISl O0BSICHEHUS OTJIETBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU JUIsl KJIAacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEeaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBCHHBIC CBS3M MEXIYy OOBEKTaMH HW3Yy4YeHUS,
CTPOMThH JIOTUYCCKUE pacCyXaeHus (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH),
JleNaTh BBIBOJIBI M 3aKIOYCHUS,

yMEHHE NPHUMEHSATh B IMPOILECCE IMO3HAHUSA TMOHATHS (IpeaIMETHBIE WU
MeTanpeAMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIC B XHUMHUH,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XMMHYECKUH 3HAK (CHMBOJ DJJIEMEHTa), XUMHYeckas (opMmyja M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC
IPU3HAKY U3YYaeMbIX 00OBEKTOB — XUMHUYECKHX BEIIECTB U XUMUUECKUX PeaKIni,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEUHUS B U3y4aEMBbIX IpOIleccax U SBJICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeiicTBUS.

YMEHHE MCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBHI JJ1s1 (GOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

npuoOpeTeHne OIbITa 10 TUTAHUPOBAHHUIO, OPraHU3alMU W IIPOBEIACHUIO
VUCHUYCCKHX OKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, (GOpMYJIUpPOBaTh 0000IIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IMPOBEIEHHOTO OIBITA, UCCIIEIOBAHUSI, COCTABIATh OTUET
0 MpojeIaHHON padoTe.

Pabora ¢ undgopmanmei:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUJIOB B (OPM IPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAsT JIMTEpaTypa XHUMHYECKOTO COJACP)KaHMs, CIPaBOYHBIC
mocobus, pecypcel MHTepHETa), KPUTHYECKH OIICHHUBATh IMPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE NPUMEHATh PA3JIMYHbIE METOJABI U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 OMpPEAEIEHHOr0 THUIMA, NPUOOPETEHUE OIbITA B
0o0JacTM  MCHOJB30BaHMUS MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOMPATh ONTUMAIbHYIO OpMY MpeACTaBICHUS HHPOPMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOKHBIMU CXEMaMH, JuarpaMMaMy,
apyrumu popmMamu rpaduKu U KX KOMOUHALUAMY;

yMEHUE UCIOJb30BaTh M aHAIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIE/IOBATEIbCKON AESITENbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTA HA COCTOSIHHE OKPYKAIOIIeH NpUpOIHON
Cpelibl.

KoMmyHukaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eiCTBUA:

YMEHHUS 3a/1aBaTh BONPOCHI (B X0/1e nuanora u (Miau) IUCKYCCHUH) MO CYIIECTBY
oOcyxmaemMoi TeMbl, (QOpMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MIPEJUIOKEHHON 3a/1a4u;

YMEHUS  TPEJCTaBIsATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NEATEIbHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTax; JenaTb MPE3ECHTALMIO
pE3yJIbTaTOB BBIMOJHEHHUS XUMHUECKOTO JKCIepruMeHTa (JJabopaTOpHOIo OIIbITa,
1ab0paTOpHOIl pabOTHI 1O MCCIICTIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JIEATEIbHOCTH  NPU  PEIICHUU
BO3HUKAIOUIUX MpPOOJIeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (00CYKaeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHALINS
COBMECTHBIX JCHCTBHII, OIpEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITTOJHCHHOM pabOThI U IPyTHE).

PeryJsiTuBHbIC YHHBeEpPcalbHbIe Y4eOHbIe JeHCTBHA:

YMEHHUE CaMOCTOATEIBHO OINpPEAEIATh LENH JAEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d(pPeKTUBHBIE CITOCOOBI pelIeHUsI y9eOHbIX U
IIO3HABATEJBHBIX 337a4, CAMOCTOSITEJIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBINOJHEHUH 33JaHUNA C Y4YETOM
MOJTyYeHHUS! HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUIX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOTO PE3yJbTAaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIIOBUN 3a/1aHMI.

HNPEIMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 00s3aTEIbHOrO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyeil mporpaMMon,
BBIJICJIAIOT. OCBOCHHBIE OOYYaIOIIMMHUCS HAy4yHbIE€ 3HAHUS, YMEHHS M CIOCOOBI



nedcTBul, crneuuduueckue s OpEeAMETHOM o0macTu  «XUMHS», BUJbBI
NEATENBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HMHTEPHpETalNH,
peoOpa3oBaHUI0 U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiry oOyuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM!

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTA B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHCIICHUSI, XUMHUYECKasl peakius, KiacCuPUKaIUs peakiuil: peakiuu
COCIMHECHUSA, PEaKIUU pa3lI0XKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, 2K30- U DHJAOTCPMHUUECKHE PEaKIuu, TeIUIOBOU d(pdeKT peakiuy,
SIPO aTOMa, DJICKTPOHHBIN CJIOM aToma, aTOMHasi OpOUTallb, paguyc aToma,
XUMHYECKasi CBSA3b, MOJISIPHAS M HETOJIApHAsi KOBAJIEHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHUOH, AaHWOH, pACTBOP, MaccoBas JOJi BEIIECTBA
(mpolieHTHAsT KOHIIEHTpPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKUX TOHSATUM U
MPUMEHSITH 3TU MTOHATHS MPU ONMMMCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCTOJB30BaTh XHMHUYECKYH) CHMBOJIMKY JUIS COCTaBiieHUs (opMyn
BEIIECTB U YPABHECHUN XUMUYECKHUX PEAKIUM;

e OIpEIEATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCIUHCHHSX,
CTEIICHb  OKHUCJICHHMS  DJJIEMEHTOB B  OHHApHBIX  COCAMHEHUSX,
MPUHAICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIAcCy COCAMHEHHM I10
dopmynaMm, BHI XHMHYCCKOW CBs3M (KOBaJeHTHAss M HOHHAs) B
HEOPTraHWYECKUX COCIUHEHHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. WM. Menaeneesa:
JNIEMOHCTPUPOBATh TOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT UX MOJoxkeHus B llepumogmueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YU€HUs, 3aKOHA ABOTaJipo;

e OIMCHIBATH M XapakTepu3oBaTh TabauuHyo (opmy Ilepuoanueckoii
CHCTEMbl XHMHWYECKHX DJIEMECHTOB. pa3nyaTh IIOHSTHS  <TJaBHAas
noarpymmna (A-rpymma)» u «nobounas moarpymma (b-rpymma)», mansie u
OOJIbIIIME TIEPUOIBI, COOTHOCHUTH OOO3HAYECHHUS, KOTOpPHICE HMEIOTCS B
tabnune «llepuonnueckas cucrema XuMU4Yeckux d3mementoB J[. U.
MenpaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XHUMUYECKHX JIEMEHTOB (COCTaB U 3apsi apa, 00IIee YHCII0 ICKTPOHOB U
pacrpeeieHue UX 10 3JIEKTPOHHBIM CII0SM);

KIACCU(PUIIMPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XMUMUYECKHE peaknuu (0 YUCIy W COCTaBy YYacTBYIOIIUX B PEaKIHH
BEIIIECTB, IO TEIUIOBOMY (D (deKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIUE XMUMHUYECKHE CBOWCTBA BEUICCTB
pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMUCAHUE TPUMEPAMHU MOJIEKYJIISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

POTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHHsS XUMHYECKHX TIPEBpalleHUld B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO [IOJIF0 XHMHYECKOrO »JJeMeHTa 1o (opmyse CoeauHEeHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHYECKOHN peaKIlvy;

IPUMEHSTH OCHOBHBIC OTIEPAIIUN MBICIIUTEIHHON AEITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHWE, O00OO0IIeHHEe, CHCTeMaTH3alllio, KIACCHU(PHUKAIHIO,
BBISIBJICHUE TPHYUHHO-CJICACTBEHHBIX CBSA3€H — Ui HM3Y4YEHHS CBOWCTB
BEIIECTB M XUMHUYECKHX PEaKIUi, eCTeCTBEHHO-HAYYHBIE METOIbI
NO3HaHHUA — HAOMIOJeHNe, W3MEpPEeHHe, MOJACIUPOBaHUE, SKCIICPUMEHT
(peanbHBINH U MBICIICHHBIN);

CJIEJIOBATh MPaBUJIAM TOJIb30BaHUS XUMUIECKON ITOCY 101 1 1a00paTOPHBIM
obopymoBaHMEM, a TakXKe TMpaBUiIaM OOpaICHHS C BEIICCTBAMH B
COOTBETCTBHM C HWHCTPYKIHSMH II0 BBINOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OTIBITOB IO TIOTYYEHUIO i COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(Bomoposia M KHUCIIOpPO/1a), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM
MaccOBOHM J10Jiell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHUE SKCIIEPUMEHTHI 10 PACO3HABAHHUIO PACTBOPOB ILEIOYEH U
KUCJIOT C MMOMOIIBbIO MHAUKATOPOB (Jlakmyc, (peHondranent, METHIOPaAHK
U IpyTHeE).

K xonmy oOydenus B 9 kjacce mpeMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh COPMUPOBAHHOCTD Y 00YUaIOIINXCS] YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XHUMHUYECKUU
AJIEMEHT, aToM, MOJEKyJa, HMOH, KaTHOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHHUSI, XUMUYECKasl PEaKIus, XUMUYECKasi CBsA3b, TEIIOBOM 3(P(DeKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAsT JUCCOLUALMS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3arop, XHMHYECKO€ paBHOBecHue, oOOpaTUMble U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(OoTepHOCTH, XAMUYeCKast CBSI3b (koBasleHTHAA, HOHHas,
METaJUTHYECKast), KpUCTAIUTHUECKast peliéTKa, KOppOo3Hsi METALIOB, CILIABHI,
CKOPOCTh XMMHUYECKON PEaKLNH, MPEAECIbHO IOMYyCTUMAas KOHUECHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHATUS MPU ONMMMCAHUM BEIIECTB U UX MPEBPALLCHUI;
UCIIOJIB30BaTh XWMHUUYECKYI0 CHUMBOJIUKY [JIi COCTaBjeHUs (HopMyl
BEILIECTB U YPABHEHUN XUMHUUECKUX PEAKIIUH;

ONPEAEATh BAJICHTHOCTD U CTETIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX PAa3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COEIMHEHMH 1Mo (opmysiaM, BUJ XUMUYECKON
cBi3u (KOBaJIeHTHAs, MOHHAs, METAUIMYSCKas) B HEOPraHUYECKHX
COCMHEHUAX, 3aps]l MOHA MO XUMUYECKOW (popmyre, xapakTtep cpeabl B
BOJIHBIX PACTBOpPAX HEOPraHWYECKUX COCAMHEHMM, THUI KPUCTALIMYECKOU
PELIETKA KOHKPETHOTO BEIECTBA,;

packpbiBaTh cMmbici Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHUE. OMNUCHIBATH M XapAKTEPU30BATh
TabnuuHyro ¢opmy Ilepuoanueckoil cUCTeMbl XUMHUYECKUX 3JIEMEHTOB!
pa3iuyaTh IOHATHS «rjaBHas mnoarpymmna (A-rpymma)» U <«ImoOovHas
noarpynmna (b-rpymma)», Majble W OOJBIINE IEPUObI, COOTHOCHTH
0003HaYCHUSI, KOTOPHIE HMEIOTCS B IEPUOAUICCKON TaOJINIIE, C YNCITOBBIMU
XapaKTePUCTHKAMHM CTPOCHHMS aTOMOB XHMHYCCKHX 3JIEMEHTOB (COCTaB u
3apsii siApa, OOImee 4YHCIOo DJIEKTPOHOB U paclpejieicHue UuX T0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOINKE 3aKOHOMEPHOCTH B M3MCHEHHH
CBOMCTB 3JIEMEHTOB M HMX COCJIMHEHUW B MpeAeiax MaJlbIX IMEPUOA0B U
TJIABHBIX MTOJATPYIII C YYETOM CTPOEHHS KX aTOMOB,3

KJIACCH(UIIUPOBATh XMMHUYCCKHUE 3JIEMEHTHI, HCOPraHWYECKUE BEIIECTRA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B PEAKIUU
BCIIIECTB, MO TEIIOBOMY 3(P(hEKTy, M0 U3MEHESHHUIO CTCIICHEH OKHMCIICHHS
XUMHUYECKUX 3JICMCHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOMIME W CHEeNU(PHUECKHE XHMHUECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MNOATBEpPKAasi OIMUCAHHUE
MpUMEPAMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIni;

COCTABJIATh YPABHEHUSI DJICKTPOJUTHYECKOM JTUCCOLUMAIUM  KHUCIIOT,
LIETIOYEN U COJIEH, TOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIU MOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEKY BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIMTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN
TIOCPEJICTBOM COCTABIICHHUS JICKTPOHHOTO OajlaHCca dTUX PEaKIIHi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKHUX TIPEBpPAlICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBLHYIO MOJICKYJIIPHYIO U MOJISPHYIO MAcChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO JJIEeMEHTa Mo (OpMyJie COCIMHCHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHHU IO
XUMHUYECKOUN pEaKIIni;

co0JII01aTh TIPABUIIA MTOJTIB30BAHUS XUMUYECKON TIOCYI0H U Ta00paTOPHBIM
o0opymoBaHuEeM, a TakkKe IpaBuja oOOpalieHUuss C BEIIECTBAMH B
COOTBETCTBHM C MHCTPYKIHMSIMH TI0 BBIMOJHCHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHuaka M yrieKuciioro rasa);

IIPOBOUTH PEAKIIMH, TTOITBEPIKAAIONTNE KAYSCTBEHHBIN COCTAB Pa3IunYHBIX
BEIISCTB. PACHO3HABaTh ONBITHBIM IyTEM XJIOPHI-, OpOMHI-, HOIHI-,
kapOoHat-, ¢docdar-, cunmkar-, cynabhar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHMSI M HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYCCKUX BEIICCTB,;

IIPUMEHSTH OCHOBHBIC OIEpaIlii MBICIUTEILHOM JIEATCIbHOCTH — aHAJIM3 U
CHUHTE3, CPaBHCHHE, 0000IICHUE, CHCTEMATH3AIUIO, BBISBICHUE IIPUYNHHO-
CIICICTBCHHBIX CBSI3€H — JIJI1 M3YYCHHS CBOMCTB BEIICCTB M XMMHYCCKUX
peakiMif, C€CTECTBCHHO-HAy4YHBbIC METOJBI IIO3HAHHMS — HAOJI0JCHUE,
HU3MEPEHHE, MOICIUPOBAHNUE, SKCIIEPUMEHT (pealbHbIi U MBICJICHHBIN).
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