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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs
COCTaBJeHa Ha OCHOBE TpeOOBaHWII K pe3ylbraTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO 00IIIeTOo 00pa30oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Taxxe Ha ocHOBE (henepanbHOi padoyeil MporpaMMbl BOCITUTAHUS
U Cc y4yéTOM KOHUEMUUU TpernofaBaHusi ydyeOHOro rmnpeaMera «XHUMHS» B
oOpa3oBaresbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1mo XuMuu Oa€T TPECTaBICHUE O IMENsAX, OOIIel cTpareruu
oOy4eHMs], BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIMXCSA CPEICTBAMHU Yy4EOHOTO
npeaMeTa, yCTaHaBJIMBACT 00s13aTeIbHOE peAMETHOE coJiepKaHue,
MpEAYyCMaTpUBAET PACHPENCIICHHE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE 10
pa3nenaM M TE€MaM MpPOrpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE H
Ka4yeCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHuUsl, PEKOMEHTYEMYIO
MOCTEAOBATEIbHOCTh  M3YYEHUS] XUMHUU C€ YYETOM  MEXKMOPEIMETHBIX U
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTMKA y4eOHOro TpoIecca, BO3PACTHBIX
O0COOEHHOCTEH  OOyYaloluXcs, OMNpenenseT BO3MOXKHOCTH TMpeaMera Ui
peanuzanuu TpeOOBaHUN K pe3yibTaraM OCBOCHUSI OCHOBHOW 0Opa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUM K
pe3ysibTaraM 00y4YeHUs XMMUHW Ha YPOBHE 11€JIeH M3yueHHUs MpeaMeTa U OCHOBHBIX
BHUJIOB YYCOHO-ITO3HABATEIBLHON JIEATEILHOCTH OOyYaromerocss Mo OCBOCHHIO
y4eOHOTO COJIEPIKaHMUS.

3HaHWE XWMHH CIY)KUT OCHOBOM JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4arouierocsi, €ro MpeacTaBiIeHU O MaTepUAIbHOM €AUHCTBE MHUPA, BAXKHYIO
pOJIb UTparOT (POpMHUpPYEMbIE XHUMHEH TMPEICTABICHUS O B3aUMOIPEBPAIIEHUSX
DPHEPTrUM M 00 DBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpoOJieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CBHIPHEBOW, IHEPTETHUECKOM,
MUIIEBON U SKOJIOTHYECKON O€3011aCHOCTH, MPOOJIEM 3paBOOXPaHEHUS.

N3yuyeHune xumun:

CIIOCOOCTBYET  pealuM3alldd  BO3MOXKHOCTEM i1 CaMOpa3BUTUA U
dbopMHUpOBaHUS KYyJIBTYPBI TUYHOCTH, €€ 00111el U (YyHKITMOHATHHONW TPAMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OoOy4JarolIuxcsi, HABBIKOB HMX CaMOCTOATEJIbHOM  y4eOHOW  JIeSITeNhbHOCTH,
HKCIIEPUMEHTANIbHBIX W HCCIENOBATEILCKUX YMEHHH, HEOOXOAUMBIX KakK B
MTOBCEIHEBHOM XKU3HU, TaK U B TPO(PECCHOHAIBHON A TETHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3[VIsA/1a HA €AMHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0yYarolnXcs;



criocoOCTByeT (POPMUPOBAHUIO TIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
HAy4YHBIM 3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3oBaHue 00ydJarOIUXCs.

Jlanuble HampaBlieHWs B OOy4YEHMHM XUMHH OOECIEYMBAIOTCA CHEIU(pUKOM
colepkaHusl ~ y4eOHOro  MpeAMeTa, KOTOPBIA  SIBISIETCA  MEAarornyecku
aIalITAPOBAaHHBIM OTpakKeHUEM 0a30BOM HAYKH XMMHHU HA OINPENEIEHHOM dTare &
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHH XHUMHH, OCHOB
HEOPraHUYECKOM XHMHMHM M  HEKOTOPBIX OTHEIbHBIX 3HAUYUMBIX IOHATUHI
OpraHUYEeCKOW XUMUHU.

CrpykTypa coiep:KaHusl NpOrpaMMbl 10 XMMHUHU C(HOPMHUpPOBaHA HA OCHOBE
CUCTEMHOIO moaxona K e€ mzydeHuro. Conep:kaHHe CKJIAAbIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHYECKOM DJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl MO IPHHIMILY
MTOCIIEA0BATENBHOIO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX NPENCTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOIO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHHU;

— YYEHHS O CTPOCHUM aTOMa U XUMHYECKOU CBS3H;

— TpeICTaBICHUNA 00 AIEKTPOIUTHUYECKOW JTUCCOLMAIlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
NOJyYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHSI K JJPYrOMY, BBITIOJIHASI ()YHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXXHOCTEH MPAKTUYECKOTO NPUMEHEHHUS U MOJyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIOCOOCTBYeT  (HOPMHPOBAHUIO
IIPEACTABJICHUS O XMMAYECKON COCTABIIAIOIICH HAYYHOU KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW NPUPOABI, IEHHOCTHOIO OTHOLIEHHS K HAyYHOMY 3HAHUIO U METOAAM
MTO3HAHUS B HayKe. M3yueHne XUMUU MPOUCXOINT C ITPUBIICYEHUEM 3HAHUH U3 PaHEe
W3YYCHHBIX YUEOHBIX MpeaMeToB: « OKpykaroiuit Mupy, «buonorus. 5—7 kiacch»
n «Pusnka. 7 Kmaccy.

[Ipy wu3yyeHUHM XUMHUM [POUCXOOUT (POPMUPOBAHME 3HAHUU OCHOB
XUMHUYECKOW HAayKH Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH YEI0BEKA U KaK OTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJBTYpbL. 3a1a4a
y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHMM CUCTEMBI XMMHUECKUX 3HAHUM —
BOXHEUIINX (PAKTOB, MOHSITUMN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH, TOCTYTHBIX
000011IeHUI I MUPOBO33PEHUYECKOTO XapakTepa, fA3blka HAayKd, B MPHOOIIEHUH K



Hay4YHbIM METOJaM IO3HaHUS MPU U3yYEHUU BEIIECTB U XUMUYECKUX PEaKlUil, B
dbopMHUPOBAHUY ¥ PA3BUTUH MO3HABATEIILHBIX YMEHUHN M NX IPUMEHEHUH B YICOHO-
MO03HABATEIbHOW M Y4eOHO-UCCIIEA0BATENbCKON ACSITENbHOCTH, OCBOCHUH MPAaBHII
0e30macHOro 0OpalieHus ¢ BEIIECTBAMU B MTOBCEHEBHON KU3HHU.

[Ipu u3yyeHUH XMMHUHU HAa YPOBHE OCHOBHOTO OOUIEro 0Opa3oBaHUs BaXKHOE
3HAYEHUE NPUOOPEN TaKHE LI, KaK:

— (opmupoBaHHEe WHTEIUICKTyaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSTHIO PpELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM JKU3HU;

—  HANpaBJIEHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIICHHUE
oOy4aroluxcsi K CaMOCTOSATEIbHOM IO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
MEeTOlaM TO3HaHUS, (HOPMUPYIONIUM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycioBUM, ClIoCOOCTBYIOIUX MPUOOPETEHNIO 00YUYarOIMMUCS
OMbITa PA3HOOOPA3HON JEATENBLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEIHOCTH;

— QopmupoBanre oOmEeH (QyHKIMOHATFHON W  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJIE YMEHUHN OOBSCHATH U OLICHUBATD SIBJICHUS OKPYKAIOIIETO
MHUpAa, UCTIOJIb3Ysl 3HAHUSI U OTIBIT, TTOJYUYEHHbIEC TIPU U3YUYCHUN XUMHH, IPUMEHSTh
UX MPU PEIICHUH MPOOIEM B TOBCEAHEBHOM KU3HU U TPYAOBOM €ATEILHOCTH;

— (dopmupoBaHne y O0OydYarOIIMXCS TYMAaHUCTUYECKUX  OTHOIICHUMH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUW JUIsl BBIPAOOTKH OSKOJIOTHYECKHU
1enecoo0pa3Horo MoBeNEHUsT B ObITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOITHON CPENBI;

— pa3BUTHE MOTHBAIUU K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHMS OOILEYENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HANPaBICHHOCTH JaJbHEHIIIETO
oOy4eHwUs.

OO111e€e 4ncIio YacoB, OTBEIEHHBIX JJI U3yUEHUSI XMMUH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, cocrasisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHBIE XMMUYECKHE TOHATHS

[Ipenmer xumuun. Poslb XMMHM B )KU3HH YEJTOBEKAa. XUMHS B CUCTEME HAyK.
Tema u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHATHE O MeToAax MO3HAaHUA B XMUMUU. YHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHHsi CMECeH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
35IeMEHTOB. [IpocThie U CloXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBbHAs aToMHas macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas 01 XMMUYECKOTO JIEMEHTA B COCIUHEHNUN.

KonnuectBo BemecrBa. Monb. MossspHast macca. B3auMOCBsI3b KOJIM4YECTBA,
Macchl M 4YHUCJA CTPYKTYpHBIX €OUHUI BewiecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKHX COCTUHEHHM.

du3nyecKrue U XMMUYECKHE SIBJICHUSA. XUMHAYECKasl peakus U €€ IMPU3HAKHU.
3aKOH COXpaHEHMsI MaccChl BELIECTB. XUMHUecKkue ypaBHeHMs. Knaccudukanus
XUMUYECKHUX peakuuid (COeIMHEHHUs, pa3IoKEHUs, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBuiaMu paboThl B JabOpaTtopuu u
npuémMamMu 00palleHus ¢ J1abopaTopHBIM 00OPYIOBAaHUEM, U3YUCHUE U OMHMCAHHE
bu3MYeCKUX CBOMCTB OO0Opa3lloB HEOPraHMYECKWX BEIIECTB, HAOIIOACHHE
¢u3nueckux (IJIaBI€HUE BOCKA, TasgHHE JbJa, PACTHUpPAHUE caxapa B CTYIKE,
KUIEHUE M KOHJEHCALMs BOJbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAIHBAHUE
MEIHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla ¢ KUCIOTON) SIBJICHUM, HaONIOIeHUE U
ONMCAHUE NPHU3HAKOB ITPOTEKAHMS XMUMHUYECKHX PEaKUMi (pasjlioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMojieHcTBHE Keme3a ¢ pactBopoM cosr Menu (1),
U3y4YeHHE CIOCOOOB pa3elieHHusl CMECE: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, JUCTWLIALNS, XpoMaTorpadus, MPOBEACHUE OYUCTKHA TOBAPEHHOMN
coiav, HaONIOAeHWEe W ONHMCAaHME  pe3yJbTaroB  IPOBEACHUS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHUE MOJENIed MOJIEKYI
(IIapOCTEPIKHEBBIX ).

BakHeiue npeacTaBUTe M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3neMeHT U mpoctoe
BenlecTBO. HaxokneHue Kuciopona B MpHpone, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue xkucnopoga. CrnocoOsbl
MOJIyYeHHs] KHCIIOpoAa B JabopaTopuu W MpoMblluieHHOCTH. Kpyrosopor
Kkucaopoza B npupoae. O30H — aioTponHas Mo (UKaLNS KUCIOPO/a.



TermoBoit >PPeKT XUMUYECKOW peakuu, TEPMOXMMHUYECKHE YpPaBHEHHUS,
AK30- M JHAOTEPMUYECKHE peakluu. TOMIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/yXa, YCHJIEHNE TAPHUKOBOTO A (deKTa, pa3pylnieHrne 030HOBOTO CIIOS.

Bonopoa — anemeHT u mpocToe BeniecTBo. Haxoxaenrne Bogopona B Npupoze,
bu3nYecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHUE, CITOCOOBI TofydeHust. Kuciaotsr
Y COJIH.

MonsipHbiii 005EM Ta30B. PacuéThl IO XUMUYECKUM YPAaBHCHUSIM.

®dusnyeckue cBoWcTBa BoAbl. Boma kak pacrBopuTenb. PacTBOpBHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHMMOCTH BELIECTB B BOJIE.
MaccoBasi 10751 BELIECTBA B PacTBOpE. XMMHUECKHUE CBOMCTBA BOAbL. OCHOBAaHUSI.
Posib pacTBOpPOB B MpHUpPOJIe U B *KU3HU uyeaoBeKka. KpyroBopor BoJbl B MPUPOJIE.
3arpsi3HeHHre NpUPOAHBIX BoA. OXpaHa U OUUCTKA MIPUPOIHBIX BOJI.

Knaccuduxkamuss nHeoprannueckux coenunenuin. Oxcupapl. Knaccudukanus
OKCHJIOB:  colieoOpasyromue  (OCHOBHbBIE, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasytomme. HomeHkiarypa okxcuaoB. Du3nyeckne W XUMHYECKUE
CBOMCTBA OKCUAOB. [lonydyeHne OKCUa0B.

OcHoBanusi. Knaccudukanuus OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHui. PU3MYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuu. [lomyyeHre OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. Ousnyeckue u
XMMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHoctn MetamioB H. H. bekerosa.
[TonydyeHne KUCIoT.

Comu. Homenkiarypa coneil. @u3nueckue U XMMHUYECKHE CBOMCTBA COJIEH.
[Tonydenue comen.

['eHeTrueckas CBsI3b MEXy KJIaCCaMU HEOPTaHUYECKUX COCTUHECHUI.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE OMpEICNICHUE COAEPKaHUsl KUCIOpOAa B BO3yXe, MOITYUYCHHE,
coOuMpaHue, pacro3HaBaHWE W W3YUYEHUE CBOWCTB KHCIIOpOAa, HaOIIOICHUE
B3aMMOJICHCTBHUS BEIIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HMKHOBEHHUS U
npeKpaileHus ropeHus (rmoxkapa), 03HakOMJICHHE ¢ 00pa3iiaMu OKCUIO0B U OTIMCAHUE
WX CBOMCTB, MOJTy4eHUEe, CoOOMpaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB BOJIOPO/Ia
(ropenue), B3aumojelcTBUe Bomopona ¢ okcuaom wmean  (II)  (Bo3MoxkHO
WCITOJIb30BaHUE BUICOMATEPHAIIOB), HAOMOEHIUE 00Pa3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHUE OCOOEHHOCTEH pacTBOPEHMsSI BEIIECTB C PA3IUYHON
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MAacCCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBHME BOABI C MeETaJIaMH (HAaTpUEM U
KaJlbllieM) (BO3MOXXHO HCIIOJb30BAaHUE BHUACOMATEPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKHUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIONEHNE N3MEHEHUS
OKpacCKH MHAUKATOPOB B PACTBOPAX KUCIIOT M LIEJIOUEH, N3YyUEHUE B3aUMOJECHCTBUS



okcuaa meau (II) ¢ pacTBOpOM cepHOM KHCIIOTBI, KUCJIOT ¢ METAJJIaMU, PEAKLIMMA
HEUTpaJIN3allMy, ITOJyYEHHE HEPACTBOPHMBIX OCHOBAHWM, BBITECHEHHE OJIHOIO
METaJUIa IPYTUM U3 PaCTBOPA COJIM, PEIIEHUE DKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
«BaxHeiine KIacchl HEOPraHUYECKUX COECAUHEHUI.

HHepuonnyeckuit 3akoH u Ilepuoauyeckass cucTeMa XUMHYECKHX
temenToB JI. WU. MengesneeBa. CrpoeHune aroMoB. XHMMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTE/IbHBIC PEaKIUU

[lepBble TOMBITKM KiIACCU(PUKAIMKM XUMUYECKHX dJeMeHToB. [loHsiTHE O
rpynmnax CXOAHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl,
raJIOTeHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3ytoT aM()OTEPHBIEC OKCUJIBI U
TUJIPOKCH/IBL.

[Tepuonnueckuit 3akoH. [lepuonnueckas cucrema XUMUYECKUAX SJIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuonnas u niuuHHonepruontas Gopmel [lepuonnueckoit
cucreMbl xumuueckux dneMeHToB JI. M. MengeneeBa. Ilepuonbl u TpyIIibl.
@U3NYECKHUI CMBICI TOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHBIX saep. M3oronel. Dnekrponsl. CTpoeHne
AIIEKTPOHHBIX ~ 000JOYEK aTOMOB TMepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
ITepunonnueckon cucremsl J[. M. MenneneeBa. XapaKTe€pUCTUKAa XUMHYECKOTO
AJIEMEHTA 110 ero noJjokeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMs pagnyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUs Hayku WU npakrtuku. J[. . MenaeneeB — y4€HbId U
IpaKIaHUH.

Xumuueckass cBsa3b. KoBaneHTHass (mosjsipHass M HENOJSpHAs) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMHUECKHUX AEMEHTOB. IOHHAsA CBSA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMHU.
[Tponiecchl OKHUCIICHHS U BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe O0pa3lOB BEHIECTB METAUIOB U HEMETAJJIOB, B3aMMOJIECHUCTBHE
IMAPOKCHIA IMHKA C pacTBOpPaMHM KHCJIOT M IIEJNOYEH, MPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakinu pa3ioKeHUsl, COSTUHEHUS).

Mesicnpeomemmnule ceasu

Peann3zanuss MeXNpeIMETHBIX CBS3€ld IMPU M3yYEHUHM XUMUU B 8 Kiacce
OCYIIECTBIIIETCS Uepe3 MHCIONb30BAHUE KaK OOIIMX €eCTeCTBEHHO-HAay4HbIX
MOHATUHN, TaK U MOHATUH, SABISIOLIIUXCS CUCTEMHBIMU I OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOIO LIUKJIA.



OO1ue ecTecTBeHHO-HAayuYHbIe MOHSTHS: HAayyHbIA (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, AaHallu3, CHUHTE3, KiIacCupuKalus, MNEPUOIUIHOCTh, HAOIIONEHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3nka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, AJICKTPUUECKUN 3apsj, BEUIECTBO, TeEJIO, O0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, Tra3, (U3MUEeCKHe BETUYMHBI, EIMHUILIBI
U3MEpEHHUs, KOCMOC, IIaHETHI, 3B€311b1, CoHLIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE MOPOJIbI, TOJIE3HBIE
HCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeECKas peaKus

Ilepronnueckuii 3akoH. Ilepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOMICTB
XUMHYECKHX JJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJWsA, KAJIBLUA U UX COCTUHEHUN
B COOTBETCTBHUH C ITOJIOKEHUEM JIEMEHTOB B [leproanueckon CUCTEME U CTPOEHUEM
UX aTOMOB.

CrpoeHue BeliecTBa: BUABI XUMHUYECKOM CBSI3M. THUIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K Ppa3IM4YHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBA3b HEOPIaHUYECKUX BELIECTB.

Krnaccudukarus XuMU4eCKUX peakivii Mo pa3IuyHbIM MpU3HaKaM (110 YUCTy
U COCTaBy Y4YAaCTBYIOLIMX B pPEAKUMU BEIIECTB, MO TEIJIOBOMY 3 dexTy, 1o
VU3MEHEHHIO CTENEHEeW OKUCIEHUS XMMHUYECKUX BJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HJIOTEPMUYECKHE PEAKLIUU, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[TonsiTue o ckopocTH xumudeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusxX. [IoHATHEe O TOMOTeHHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [lonaTue 0 xumudeckoM paBHoBecuU. PaKTOPBHI,
BIMAIOIIME HA CKOPOCTb XUMHYECKOW PEAKUMM M IIOJOKEHHE XUMHUYECKOTO

paBHOBCCHAI.
OKHCIUTEIFHO-BOCCTAHOBUTEIBLHEIC pCaKiuu, BHGKTpOHHBIfI OaJranc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM pCaKIuu. CocraBieHue ypaBHeHmZ

OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIHHA C  KCIOJNB30BAaHHEM  METOna
3NIEKTPOHHOTO OajaHca.



Teopust 31MEKTPOTUTUUECKON JUCCOUMUALNNA. DINEKTPOIUTHI U HEATEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JIUCCOIMAIMM BELIECTB C Pa3JIMYHBIMU BUIAMU
xumudeckoi cBs3u. Crenenp qucconuanui. CUiIbHbIE U CIa0bIE AIEKTPOJIUTHI.

Peakunn moHHoro ooMeHa. Ycia0BUs MPOTEKAaHUS PEAKIMI HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBIE WOHHBIC YpaBHEHMs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUIN 00 3JEKTPOIUTUYECKON TUCCOIUALUY.
KayectBenHble peakuyu Ha HOHBL. [IoHATHE O THIPOIN3E COJIEH.

Xumuueckuii IKChepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPHUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJJIOB M HEMETAJUIOB (rpadura M anmasza), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEAKIIMKU OT
BO3JEHCTBUA  Pa3IMYHBIX  (DAaKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, MPOLIeCcCca AUCCOLUAIIMH KUCIIOT, 1IEI04el U colieil (BO3MOKHO
UCIIOJb30BaHUE BUAECO MAaTEpUasoOB), IMPOBEIACHHUE OIBITOB, HILTIOCTPUPYIOIINX
MPU3HAKU IPOTEKAHUS pEAKIM HOHHOTO 0OMeHa (00pa30BaHME 0CAJIKa, BBIIETIECHUE
rasza, oOpa3oBaHuE BObI), ONBITOB, WILTIOCTPUPYIOMINX HTPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuid (TOpeHHe, peakUUHu pPa3jIOkKEHUs, COCIUHEHUs),
pacno3HaBaHWE HEOPTaHMUYECKUX BELIECTB € IOMOIIBI0 KAYECTBEHHBIX PEaKIUil Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerasibl M MX coeiMHEHUS

OO6mast  xapakTepucTUKa rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeNeHUu okucieHusa. CTpoeHrne U (U3ndecKue CBOMCTBA MPOCTHIX
BEILIECTB — raJJOr€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOICHCTBIE
C MeTajulaMH, HeMeTajulamH, Iiesiodamu). Xiaopooxopoa. CoisiHas KHUCIOTA,
XMMHUYECKME CBOMCTBa, IIOJIy4Ye€HUE, MpuMmeHeHue. JlelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTraHU3M 4eJIoBeKA. BakHemme X10puabl U UX HAX0XKIEHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 37eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJINIOTPONHBIE MOIU(DUKAIIUU KUCIOPOJA
U cepbl. XUMUYecKre cBoicTBa cepbl. CepoBOIOpOA, CTpOeHHE, (PUBHUYECKUE U
XUMUYECKHE CBOWCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKHE CBOKMCTBA (001Me KaK MPEeICTaBUTE
KJlacca KUCIOT W crneuuduueckue). XMMUYECKUE PEaKIMH, JIeKallue B OCHOBE
IPOMBILUIEHHOTO CcHoco0a MOJydyeHusi CEepHOM KucioTel. llpumeHenue cepHoit
kuciaotel. COJM CEpHOM KHUCIOTHI, KA4eCTBEHHAsl peakius Ha Cyab(daT-uoH.
Haxoxnenne ceppl M €€ COeIMHEHUM B IIpupone. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolel cpeapl COECAMHEHUSIMU Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALLICHMS.



OOmast xapakrepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHBIC CTEIICHW OKHCIICHUSA. A30T, paCIpOCTPAHCHHUE B TPUPOJIE,
bu3nYecKrne U XuMUIeCKre cBocTBa. KpyroBopor a3ora B mpupoae. AMMHAK, €To
bu3nYecKrue U XMMUYECKUE CBOMCTBA, NoNydeHue u npumeHenue. Coiau aMMOoHus,
ux QU3NYECKUEe U XUMUYECKHE CBOICTBA, MpruMeHeHue. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MonydeHue, (Pu3ndeckne W XUMHUYECKUE
cBoiicTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHCJIOT W crenududeckue).
Hcnonb3oBaHMEe HUTPATOB U COJIEH aMMOHHMS B KAYECTBE MUHEPAIbHBIX YIOOPEHUH.
XUMHUECKOE 3arpsS3HEHUE OKPYKAIOIIEH Cpe/ibl COSNMHEHUSIMU a30Ta (KHCIOTHBIC
JIOKITM, 3arps3HEHUE BO3AyXa, IMOYBHI U BOMOEMOB). Dochop, amIoTpomHbIe
Monupukanuu pocdopa, puznyeckre u xumudeckue cpoiictBa. Oxcun docdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOTyYCHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAIbHBIX YIOOPEHUH.

OO6mast xapakrepuctuka 37eMeHTOB [V A-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKUCIICHUS. YTIIEPO/I, AJZIOTPOITHBIC MOITU(DUKAITNH,
pacnpocTpaHeHHe B MPUPOAE, (PU3NIECKHEe U XUMUYICCKHE CBOWCTBA. AJCOPOITHSI.
Kpyrosopor yriepona B mnpupoae. Okcuipl yriepona, HX (PU3HYECKUE U
XUMUYECKHE CBOWMCTBa, JIEWCTBHME Ha JKUBBIE OPraHU3Mbl, T[OJIy4Ye€HUE U
MpUMEHEHUe. DKOJIIOTUUECKUue TPoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona (IV),
TUIOTe3a TIOOATBHOTO TOTEIUICHUs KIIMMaTa, MapHUKOBBIH 3¢ ¢eKT. YronbpHas
KAcIIoTa U e€ comm, uX (U3NYECKHEe W XMMHYCCKHE CBOWCTBA, IMONYYCHHE WU
npumeHenue. KauecTBeHHass peakiusi Ha KapOoHaT-woHbl. Vcmonmb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, POMBIIIJIEHHOCTH U CEJIbCKOM XO3SUCTBE.

[lepBoHauaIbHBIC MOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yrnepona (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJ, TIINIICPHH, YKCYCHAsI KUCIIOTA).
[TpupoaHbIe HCTOYHHUKH YTIICBOIOPOIOB (YTOJIb, IPUPOIHBIN T'a3, HEPTH), TIPOAYKTHI
ux nepepaboTku (OEH3UH), UX POJb B OBITY W TPOMBINUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXXHBIX BEIIECTBAX: KHpax, Oeylkax, yIIeBOdaX — U MX POJIH B
KU3HHM dYeloBeKa. MaTepHuallbHOe C€IMHCTBO OPTaHWYECKUX M HEOPTaHWYCCKHX
COEJIMHEHUMH.

KpemHnmii, ero Qusnyeckue W XHMHUYCCKHE CBOWCTBA, IOJNYYCHHE W
npumeHenue. CoennHeHus KpeMHUs B ipupose. O01me mpencTaBieHus 00 OKCUIe
kpemuus (IV) u kpemauneBoit kucinore. CUIMKATHI, UX UCIOJIb30BAaHUE B OBITY, B
MIPOMBIIINICHHOCTH. BakHEHIIne CTpOUTENbHBIC MaTepHalibl: KepaMHuKa, CTEKJIO,
1eMeHT, OeToH, xene300eToH. [IpoOmeMbl  OG€30MAaCHOTO0  HUCMOJIb30BaAHUS
CTPOUTEIHHBIX MAaTEPUAJIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3yuyeHHue 00pa3OB HEOPTraHUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIJOTHI,
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-MOHBI U HAOMIOJEHUE MPU3HAKOB



WX TIPOTEKaHWs, OMBITHI, OTpa)karomue (QU3NYecKre W XUMHYECKHE CBONCTBA
rajJoreHOB M MX COEAMHEHUN (BO3MOXHO HCIOJIL30BaHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHE C 00pa3IiaMu XJIOpUI0B (TaJIOTEHUIO0B), O3HAKOMIIEHUE C 00pa3aMu
ceppl M €€ COCAMHEHHSIMHU (BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
HaOJI0ZIeHUE TMpoiiecca OOyIIIMBaHUS caxapa IoJ| IeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHHE XUMUYECKUX CBOMCTB Pa30aBIE€HHON CEPHON KHUCIIOTHI,
MIPOBENICHNE KaYeCTBEHHON peakIuu Ha Ccyab(ar-uoH ¥ HaOMIOIeHne pu3HaKa eé
MPOTEKAaHMsI, O3HAKOMJICHUE C (PU3NYECKHUMHU CBOMCTBaMHU a3oTa, pocdopa u ux
COEJIMHEHUM (BO3MOXHO UCIIOJIb30BAHUE BUICOMATEPHAIIOB), 00pa3IlaMu a30THBIX U
dochopHbIX ymnoOpeHHii, MoiydeHue, COOMpaHHe, PacClOo3HABAHUE W HU3YyUYCHHE
CBOMCTB aMMHMaKa, MPOBEJCHNUE KAU€CTBEHHBIX PEaKIMii HA MOH aMMOHUS U Pocdat-
VOH U U3y4YE€HUE NMPU3HAKOB UX MIPOTEKAHUS, B3AUMOJICVICTBUE KOHIIEHTPUPOBAHHOU
a30THOW KHCIIOTBI C MeIbl0 (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
U3y4YeHHE MOJeNied KPUCTAIUIMYECKUX PemeEToK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJIEHHUE C TPOLIECCOM aJICOPOIIUU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJydeHUE, coOMpaHHe, paclio3HaBaHUE U
M3YUYECHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAYECTBECHHBIX pPEAKIUU Ha
KapOOHAT U CHJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB X MPOTEKAHUS, O3HAKOMIICHUE
C IPOAYKUHMEN CHUIJIMKATHOW IPOMBILIIJICHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teme «BakHenIe HeMeTaluIbl U UX COSTUHEHUSD.

MeTajuibl U UX COCAMHEHMSI

OO01mmast XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosoxeHuss B llepuonmuueckor cucreme xumuueckux dnemeHToB . U.
MenneneeBa u ctpoeHusi atroMoB. CTpoeHrue MeTaioB. MeTamnueckasi CBsi3b U
METAJUIMYECKasd  KPUCTAUIMYECKAs  pPEIETKA.  DIJIIEKTPOXMMHUYECKHU  psif
HarpspbKeHud MeTauioB. Ou3nueckue U XUMHUUYECKUE CBOMCTBA MeTaiuioB. OO0mue
CIIOCOOBI TMONy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MHM METaNJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUIN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B llepuonnyeckord cUCTEME XMMHUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpOEHHE HMX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
du3nyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe Harpusi U kanusi). OKCuasl u
TUAPOKCHIBI HATPUS U Kainsl. [[pMeHeHne IeI0YHbBIX METAJJIOB U UX COCITMHEHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHud W KaJIbLUMK: TOJIOKEHUE B
Ilepuonnueckoit cucreme xumuueckux aneMeHToB J[. . Menneneesa, ctpoeHue ux
aTOMOB, HaxOxJeHHe B npuponae. Ouzndeckne 1 XuMHYECKUE CBOMCTBA MarHus 1
KaJblusl. BaxkHeiire coequHeHns Kaablusl (OKCUJT, THAPOKCU/T, COJIN). JKECTKOCTD
BOJIBI M CLIOCOOBI €€ yCTpaHESHHUSI.



AmoMuHMit: onokeHue B [leproanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, cTpoeHne aroma, HaxoxzacHue B npupone. dusmueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [leprpoguyeckoil cucreMe XUMUYECKUX 1EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTOMa, HAXOXJIECHHE B Ipupone. Pusmyeckue u
XUMHUUYECKUE CBOMCTBA xenne3a. OKCUIbl, TUIPOKCUIBI U conu xkene3a (1) u sxenesa
(IIT), ux cocraB, cCBOMCTBA M MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMu METaUIOB M CIUIaBOB, WX (DU3UYECKUMHU
CBOMCTBaMH, HW3Yy4Y€HHUE  pE3yJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHUCOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJA
Kallblli W HaTpusi C BOAOM (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJle3a B KUCIOPOJIE
(BOBMOXKHO ~ KCHOJI30BAHWE  BHUJACOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEAKIMI Ha UOHBI: MarHus, KajabllUsl, aTIOMUHUS, [TUHKA, xkene3a (1)
n xenesa (III), menu (II), HaOmromeHWe W OMMCAaHWE MPOILIECCOB OKpAIIUBAHUS
IJJAaMEHH HWOHAMM HaTpus, Kalusl U KajublUus (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THIPOKCHU/IA AJTIOMUHUS U
TUJIPOKCHIA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 no Teme «BaxHeuime
METaJUIbl U UX COCAMHECHUS.

XuMus ¥ OKpPY:KA0OLIafA cpeaa

BemecrBa n marepuasibl B ITOBCEHEBHOM XHU3HM YeEIOBEKa. be3omacHoe
WCITIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBast momorb mnpu
XAMHUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKaroImiel cpeabl (MpeAesbHas IOMyCTUMAas
KOHIeHTpauus Beuects, nanee — [[JIK). Ponb xuMun B pelieHN 3KOIOTHYECKHUX
poOsIeM.

Xumuyeckuui IKcnepumenm:

H3y4yeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBhI METAJIJIOB, MOJMMEPHBIC
MaTepHalIbl).

Mesricnpeomemnuie ceazu

Peanu3zanust MeXOpeIMETHBIX CBSI3€d MpU M3yYEeHUHM XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAyYHBIX
MOHATUM, TaK W MOHSITUH, ABJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTecTBEeHHO-HAYyYHbIE TIOHSTHS: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpWsl, aHaJNU3, CHUHTE3, KiIaccuukamus, TMEePUOJUIHOCTh, HAOIIONCHUE,



OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJCNb, SBICHWE, TAPHUKOBHIN
3¢ (HEKT, TEXHOJIOTHSI, MaTEPHUAITHI.

dwu3znka: MaTepusi, aToM, ICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, ©30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYIIa, AIIEKTPUICCKUIT 3apsi, IPOBOTHUKH,
MOYTIPOBOAHUKH, JHIJICKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, paCTBOpP, PAaCTBOPUMOCTb, KpUCTAJIINYECKas
peméTKa, CIUIaBbl, (PU3MUECKUE BEJIMYUHBI, CIUHUIBI U3MEPEHHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocuHTe3, npixaHue, Omocdepa, IKOCHCTEMA, MUHEPAIbHBIC
ynoOpeHusi, MUKPORJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHbIEC BEIECTBRA.

['eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, MOJIE3HBIC
HCKOTIaeMbI€, TOTUTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

JlnyHOCTHBIE pe3yabTaTbl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOA¢ OOY4YCHUS XWMHH B CIUHCTBE y4EeOHOU W
BOCIIMTATEJIbHOM JIEATEIbHOCTUA B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIBTYPHBIMU W JOyXOBHO-HPAaBCTBEHHBIMU LI€HHOCTSIMM, IPUHATHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMHU TMOBEJCHUS U CIIOCOOCTBYIOT Tpoleccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUSI M COLIMATM3ALINK O0yYarOITUXCS.

JIuyHOCTHBIE  pE3yAbTaThl  OTPa)XarOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CUCTEMOM TIO3UTHBHBIX I[IEHHOCTHBIX OpPHUEHTALMUA U
pacIIMpEHUE OMbITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpUOTHYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEIWI0, IOHUMAaHUS 3HAYEHUS XHWMHUYECKOWM HAyKH B KHU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(MOpMaIeit o
[IEPEIOBBIX JOCTUXKECHUSAX W OTKPBITUAX MHUPOBOM U OTEYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOr0 BOCIIUTAHMSA:

MPEACTABJIEHUS] O COLMAIBHBIX HOPMax M IMPaBUIIAX MEXKIMYHOCTHBIX
OTHONICHUI B KOJUIEKTHMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM, YUeOHOUCCIIEA0BATEIHLCKOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM JESITEIBHOCTH MPHU BBIMOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIOJIHEHUNW XUMHYECKHX JKCIEPUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIIH
B MpoOIecce ITON Y4eOHOU NIeATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE
M TIOCTYIIKM CBOMX TOBAPUIIEH C TMO3WLIHMM HPABCTBEHHBIX W IMPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MMO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BELIECTBE W XMMHYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM M COCTABJISIOLIUE
OCHOBY JIJIsi TIOHMMAaHUS CYIIHOCTH HAy4YHOM KapTHUHBI MUpa, NPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOJTHOUN CPESIOH, O POJIM XMMHUHU B TMO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIC HA IMOJIYYEHUE HOBBIX 3HAHUW I10
XUMHH, HEOOXOAUMBIC Il OOBSICHEHHS HAONIONAaeMbIX IPOIIECCOB W SBJICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON W YHUTATEIBCKOW KYyJIbTYpPhI, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSATEIBHOM paboThl C Yy4YeOHBIMH TEKCTAMH, CIPABOYHOU
JUTEPATypOH, TOCTYIMHBIMA TEXHUYECKUMH CpeACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHM;



WHTEpPEC K OOyYEeHHMIO M TO3HAHUWIO, JI0003HATENIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHUIO, MPOEKTHOM M  HCCIIEI0BATEIbCKOM
NEeATETLHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABIECHHOCTH W YPOBHS OOyYCHHS B
JaJIbHEUIIEeM;

4) popMupoOBaHNs KYJIbTYPBbI 310POBb:

OCO3HAHWE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
30pPOBBI0, YCTAaHOBKH Ha 3I0POBBIA 00pa3 KW3HHW, OCO3HAHHWE IOCICACTBUI H
HEMPUSATUE BPEIHBIX MPUBBIYEK (YMOTPEOICHHS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOJUMOCTH COONIONCHHUSI TpaBWJI O€30MacHOCTH TMpU  OOpalleHuUu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOM JKU3HU;

S) Tpy10BOI0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUUYECKOMY M3Yy4YEHHUIO npodeccuil u Tpyaa pa3iudyHOro poja,
YBaXKEHHUE K TPYLly U pe3yapTaraM TPYAOBOU JIEATEIbHOCTH, B TOM YUCIIE HA OCHOBE
OPUMEHEHUsI  NPEIMETHBIX 3HAHMM 10  XUMHH, OCO3HAHHBIA  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJOJKEHUS] 00pa30BaHUs C YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(eCcCUOHAIBHON AESTETbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJIalITUPOBATHCS B MPO(ECCUOHATILHOM Cpe/Ie;

6) 3K0J10rM4eCcKOro BOCIIMTAHUS

HKOJIOTMYECKH 11€JIECO00pPa3HOE OTHOIIECHUE K MTPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHHUS, MOHMMaHUE IIEHHOCTH 3J0pPOBOTO U
Oe3omacHOro 00pas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYeCKOMYy M TICHXHMYECKOMY 3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBui1 0€30MacCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, a TAKKE B CUTYaIIUSX,
YIPOXKAIOMIUX 3I0POBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJyYyaeMble MPU U3YYEHUU XUMHH, IS
pELIEeHUs 3a/a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOAHOM CPEAOU, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJbTYphl, OCO3HAHHMS  IIOOAIBHOTO  Xapakrepa
HKOJIOTMYECKUX MPOOJeM U TMyTeld WX PEIICHUS MOCPEACTBOM METOJ0B XUMUH,
HKOJIOTMYECKOTO MBIILICHHS, YMEHHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU Y COLIMAJIBHOW MPAKTHUKE.

METAINPEIMETHBIE PE3VJIBTATBI

B cocraBe MeTanpenMETHBIX pE3yJAbTaTOB BBIJACISIOT 3HAYUMBbIC JJIA
dhopMupoBaHUs MUPOBO33PEHHUSI OOIIIEHAYYHbIC TOHATHS (3aKOH, TEOPHUSI, PUHITHII,
runore3a, ¢akT, CUCTeMa, TPOIECC, OKCIEPUMEHT U JPYroe.), KOTOpbIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 3TUX NPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IIEIOCTHOM
HAyYHOUW KapTWHE MUpa, U YHUBEPCAJIbHBIC YUeOHbIC ACHCTBUS (TIO3HABATEIIBHbIC,
KOMMYHUKATUBHbBIC, PETYISITUBHBIE), KOTOpble o00OecneuynBaoT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYLIECTBICHUIO Y4YEOHOMU
JEATEeIIbHOCTH.



Ilo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE y4eOHbIE JeiiCTBUSA

ba3oBble Jloruyeckue AeMCTBUSA:

YMEHHUSI HCIMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKphIBaThb CMBICI XUMUYECKHX MOHATHHA (BBIACIATh MUX XapaKTEepHbIC
MPU3HAKHN, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMH MOHSTUSMHU), HCIOIH30BaTh
TIOHATHS 711 OOBSICHEHUS OTACIBHBIX (PAKTOB M SBJICHUM, BRIOWPATh OCHOBAHUS U
KpUTEPUH ISl KiIacCU(PUKAIIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEaAKITUH,
yCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXIY OOBEKTaMHU HW3yYEHHS,
CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTUBHBIEC, ACYKTUBHbBIE, [0 aHAJIOTUN),
JIeTIaTh BBIBO/BI U 3aKJIFOUEHUS;

YMEHUE TMPUMEHATh B TIpollecCe TMO3HAHUS TOHATUA (IPEAMETHBIE W
MeTanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCTIOJb3YEMbI€ B XUMUU,
peoOpa3oBbIBATh MUPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUM 3HAK (CMMBOJ D3JEMEHTAa), XUMHueckass (opMmylia U YypaBHEHHUE
XUMHUYECKOU peaklMi — MPU PEIICHUN y4eOHO-TI03HABATEIbHBIX 3a/1a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEJCTABICHUN BBISIBIATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3YYaEeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUM,
BBISIBIISITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBS3M U
MPOTHUBOPEYUS B U3yHYAEMBIX MPOLECCaX U ABICHUSX.

Ba3oBble ncciienoBarejibckme AeCTBUSL:

YMEHUE HCIOIb30BaTh IOCTABJIICHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTa
MO3HAHHUS, & TAK)KE B KAY€CTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3HI TIO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpPUOOpPETEHUE OINbITa IO TUTAHUPOBAHWIO, OpPTaHU3AIMM U MPOBEICHUIO
YYECHUYECKUX OJKCIIEPUMEHTOB, YMEHHME HaONIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTar, popMyaupoBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJIbTaraM MPOBEIEHHOTO OIbITA, UCCIEN0BAHUS, COCTABIISITH OTYET O
pojieIaHHON padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AaHAJIM3UPOBATH U HMHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM MpPEACTABICHUS, TTOJy4YaeMYyI0 U3 Pa3HbIX MCTOYHHUKOB
(HayYHO-TIOMYJIsSIpHAsT ~ JINTEpaTypa XUMHUYECKOTO COJAEpKaHHs, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa), KPUTUYECKH OIEHWBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHATHh PAa3IUYHbIE METONbI W 3alpPOChl MPHU MOUCKE U OTOOpE
uHOpPMAIIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMUMBIX ISl BBIMOTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3aJ1ad OMPEACIEHHOTO TUTIA, MPUOOPETEHNE OTBITA B
o0nacTl  WCMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPO aKTUBHOIO MCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMpaTh ONTUMAIbHYIO (pOpMY MpeacTaBieHus] UHPOpMAIUU U



WUIIOCTPUPOBATh PEIIAEMbIE 3aJ]aud  HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu hopMamu rpaduKd U UX KOMOUHAIMSIMH,

YMEHHE WCIONB30BaTh W aHAJIM3UPOBaTh B Ipolecce Yy4eOHOH u
HCCJIEI0OBATENIbCKON JEATEIbHOCTH MH(GOPMAIMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJILCKOT0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaIOIIEed IPUPOAHON CPEIBI.

KoMMyHHKAaTHBHBIC YHHBeEpCAJbHbIE Y4eOHbIe JeHCTBHSA:

YMEHUSI 33]1aBaTh BOIIPOCHI (B X0/l AUajora u (Win) JUCKYCCUH) MO CYIIECTBY
oOcyxkaeMoit  TeMbl, (OPMYJIUPOBATb CBOM MPEIIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEACTABIATh  MOJYYEHHBIE  PE3YJIBTAaThl  MTO3HABATEIBHOM
JeSATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTaX; 1€JIaTh IPE3EHTALINIO PE3YJIbTaTOB
BBITIOJTHEHUSI XUMUUYECKOTO SKCIIEPUMEHTA (J1a00paTOpPHOTO OMBITA, JJa0OpaTOpHOI
paboThI O UCCIIEIOBAHUIO CBOWCTB BELIECTB, YUEOHOTO MTPOEKTA);

YMEHUSI Y4eOHOTO COTPYOHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
M03HABATEIBHOM U UCCIIEI0BATEIBCKON AESITENIbHOCTH PU PEILIEHUN BO3HUKAIOIINX
npobjeM Ha OCHOBE YuéTra OOIIMX HWHTEPECOB M COIVIACOBAHUS IMO3UIUN
(0Ocyxnenusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBbD), KOOPAUHAIUS COBMECTHBIX
NEHCTBUM, onpeneseHue KPUTEPUEB M0 OLEHKE KauyecTBa BBHIITOJHEHHOW pabOThHI U
JPyTHE).

PerynsiTuBHbIC YHUBEpPcaJbHbIC YUeOHbIC 1eiiCTBUA:

YMEHUE CaMOCTOSITEIbHO OMNPENEATh LU JACSITeNbHOCTH, IJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U IMPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeTbHOCTh, BRIOUpaTh Hanbonee d(pPpeKTuBHBIE CIOCOOBI pelieHusl y9eOHbIX U
NIO3HABATEIbHBIX 3a/a4, CaMOCTOATENIBHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEMIOKEHHBI  AaNTOPUTM JEWCTBUM TMPU BBINOJHEHWHM 3aJaHUM C Yy4ETOM
MOJIyYEHHS] HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEHIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBUE IIOIYYEHHOTO pE3yJpTara 3asBICHHOW LEIH, YMEHHE
UCITOJIB30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IPEIAraeMbl€ B YCIOBUM 33 JaHUN.

HPEJIMETHBIE PE3VYJIBTATHI

B cocraBe mnpeAMETHBIX PE3yAbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
COJIEp’KaHMsI, YCTAHOBJIEHHOTO JaHHON deaepanbHON paboueid MmporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
JIeWcTBUH, crnermuduuecKue ISl  MPeAMETHOHM o0macTu  «XHMHUS», BHIBI
NEATEIbHOCTH 1O  TOJYyYEHHIO HOBOTO  3HAaHWS, €ro  WHTEpHpEeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kjiacce npeaMeTHbie pe3yabraThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y OOYHAIOIIHUXCS YMEHHIA:

e pacCKpbIBaThb CMBICJI OCHOBHBIX XMMHYECKUX IOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN JIIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOAHOPOJHAsS), BAJIECHTHOCTh, OTHOCUTEIbHASL aTOMHAS U
MOJIEKYJISIpHasE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,



MaccoBas J0JSI XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00bEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMHUYECKasi peaKiusi, KIacCU(PUKAIUS pPEeaKIHil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, pPEaKIUU 3aMEIICHUs, pPEaKkiuu
oOMeHa, 3K30- U SHJOTEPMUYECKHUE PEAKIINH, TEIJIOBOU A((EKT peakiiunm,
AJIPO aToMa, 3JEKTPOHHBIN CJIOWM aroma, aTOMHasi OpOUTasb, paInyC aToMa,
XUMHUYECKasl CBS3b, MOJSIPHAS U HEMOJSpHAs KOBAJEHTHAsI CBA3b, MOHHAS
CBA3b, WOH, KAaTMOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mponeHTHAs! KOHIICHTPAIIKSI) B PACTBOPE;

WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BEIIECTB U UX NPEBpaICHUN;
UCITIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBIIEHUS (POPMYJI BELLIECTB
Y YPAaBHEHU XUMUYECKUX PEAKIIN;

OTIPEENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTENEHb  OKUCJEHUS  DBJIEMEHTOB B  OMHApHBIX  COEIMHEHMSX,
NPUHAJIEKHOCTh BEUIECTB K OMNpPENENEHHOMY KJIACcCy COEOUHEHUH IO
dbopmynaM, BHJA XUMHUYECKOM CBsI3U (KOBaJICHTHasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHECHUSX;

packpbiBath cMmbica Ilepumonmueckoro 3akoHa JI[. WM. MeHnneneesa:
JEMOHCTPUPOBaTh TMOHUMAHUE IEPUOIUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX mojoxkeHus B Ilepumomuueckoil cucrteme,
3aKOHOB COXPAaHEHMSI MAcChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHa ABOTaIpo;

ONMKCHIBaTh M XapakTepu3oBaTh Tabmuunyio Qopmy I[lepuogmueckoi
CUCTEMBbl XHMHMYECKUX DJEMEHTOB: pa3jiuyarh IMOHATUSA «IVIaBHas
noarpynna (A-rpynna)» u «nobouynas noarpynmna (b-rpymnmna)», maneie u
OoNblIME MEPHOAbI, COOTHOCUTH OOO3HAYEHMsI, KOTOpbIE MMEIOTCS B
tabmuie «llepuogmueckas cuctemMa Xxumudeckux dsmemeHToB [, H.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Ajpa, 0011ee YHCIIO JIEKTPOHOB U
pacrnpeneneHue ux 1o EKTPOHHBIM CIIOSIM);

KJIacCU(HUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (M0 YHMCIY U COCTaBy YYacTBYIOLIMX B PEaKIUu
BEILECTB, 10 TEMIOBOMY 3D PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHHS XUMUYECKUX MPEBpPALICHUN B
Pa3IMYHBIX YCIIOBHUSIX;



BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO [IOJIF0 XHUMHUYECKOTO OJJIEMEHTa 10 (opmyrne coenuHeHWS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MMPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XUMHUYECKOU PEaKIIny;

MPUMEHSTH OCHOBHBIE ONEPALIUUA MBICIIUTENLHOMN IEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMAaTH3aIlMio, KIACCH(PUKAINIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBS3€H — JUIsI U3yYCHHS] CBOMCTB
BEIIECTB M XHMHYECKHUX pPEaKlUid, €CTEeCTBEHHO-HAyYHbIE METOJbI
NO3HAaHUA — HAOJIONEHUE, W3MEpPEHHEe, MOJCIUPOBAHUE, IKCIEPUMEHT
(peabHBIN ¥ MBICJIICHHBIN ),

CJIEIOBATh MTPaBUJIaM MOJIB30BAHUS XUMHUYECKOU TTOCYION U Ta00paTOPHBIM
o0opymoBaHMEM, a TakKe IMpaBUjaM OOpaIIeHUS C BEIICCTBAMHU B
COOTBETCTBHUM C HWHCTPYKIMSMH TI0 BBINOJHEHUIO JIaOOpaTOPHBIX
XUMHUYECKUX OIMBITOB MO MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoaa ¥ KHCIIOpOJa), MPHUTOTOBICHUIO PACTBOPOB C OMpeneIEHHOU
MacCOBOW JIOJIEM pPAaCTBOPEHHOIO BEIIECTBA, IIAHUPOBATH M IPOBOIUTH
XUMHUYECKHE DKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIIOUCH M
KHCJIOT C IIOMOIIIbIO MHJIUKATOPOB (JIaKMycC, (peHoN(TaIenH, METHIIOPAHK U

JPyTHE).

K xoHiy oOyueHust B 9 kjiacce npegMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHH: XWMHUYECKUI
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaruOH, aHHWOH, IIPOCTOE BELIECTBO,
CJIOKHOE€ BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJIEHUS, XUMUYECKasl pEeaKus, XUMUYECKasl CBA3b, TEIJIOBOU 3(PeKT
peakiuu, MOJIb, MOJSPHBIA  00BbEM,  pPAcTBOp,  AIEKTPOJIMUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJUTHYECKAs AUCCOLMALNS, PEaKLUUU HOHHOIO
oOMeHa, Karamu3arop, XUMHYECKOE paBHOBECHE, OOparuMmble U
HEOOpaTUMBbIE pPEaKUUU, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIIUS,
amM(pOTEepHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHaA, MOHHAs,
METaJUIMYECKasi), KpUCTAUINYECKass peIETKa, KOppo3us METAIUIOB,
CIUIaBbI, CKOPOCTb XMMHYECKOM pEaKUuH, IMPEeAeiabHO JOIyCTUMas
xoHueHTpauus [IJIK BemecTsa;

WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
INPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BEUIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISl COCTaBJICHUS (JOPMYJI BEILIECTB
Y YPABHEHUM XUMUYECKHUX PEAKLIUM;

ONPENEIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTNpeneNnEHHOMY KJAcCy COEAMHEHMH 1o ¢dopMyiaM, BUI XUMHUYECKOH



CBA3M (KOBaJE€HTHAs, WOHHAsl, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA N0 XMMHYECKOU (QopMylie, XxapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTAaHMYECKUX COCAMHEHUM, THUI KPUCTAIITUYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica llepuomnueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIKCHhIBATh U XapaKTEPU30BAThH
tabmunyio (opmy [lepromnyeckoil CUCTEMBI XUMHUYECKHX DSJIEMEHTOB:
paznuyarh TMOHATUS «IVIaBHasg mnoxarpymnmna (A-rpynma)» U «mnoOouyHas
noarpynna (b-rpynma)», Manele W OOJNbIIME TEPUONBI, COOTHOCUTH
0003Ha4YeHM 1, KOTOPbIE UMEIOTCS B IEPUOJUUECKON TaOJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee 4YUCI0 DSJIEKTPOHOB U pacHpeelieHue WX 0
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HX COCIWHEHUI B MpeAeiax MallbIX MEpPUOIOB U
[JIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIY U COCTaBy YYacTBYIOIIMX B PEaKIuu
BEIIECTB, M0 TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTETECHEH OKHCICHHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMKUCHIBaTh) OOIIME M CHEHUPUISCKUE XUMUUYECKHUE
CBOMCTBA TMPOCTBHIX U CJOXKHBIX BEIIECTB, MOJATBEPXKIAs OIMUCAHUE
puMepaMl MOJIEKYJSPHBIX W HMOHHBIX YpPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIINN;

COCTAaBIIATh YPABHEHHS BJIEKTPOJUTHUYECKOM AUCCOLUMALUM  KHCIIOT,
LIET0YEN U COJIEW, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMeHa, ypaBHEHMsI peakiui, TMOATBEPKAAIOIIUX CYIIECTBOBaHUE
TeHETUYECKOM CBSI3U MEK/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbiBaThb CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIHA
MOCPEACTBOM COCTAaBJICHHUS JIEKTPOHHOTO OajlaHca 3TUX PeaKIui;
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMUUYECKHUX TMPEBpallleHUd B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0O XUMHYECKOTO »JJIeMeHTa Mo (Qopmyne CcoeauHeHus,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHWYECKOU PEaKIInH;

coOroNaTh MpaBuiia MOJIb30BAHUS XUMUYECKONU TOCYION U J1abopaTopHBIM
o0opymoBaHMEM, a TakKe TMpaBwia OOpalleHuss C BEIIeCTBAMHU B
COOTBETCTBHUM C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO JIaDOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB
(aMMuaka M yrJIeKUCIIOro ras3a);



e TPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE Kau€CTBEHHBIM COCTaB pa3IuYHbIX
BEIIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJOpPUA-, OpOMHI-, HOAWI-,
kapOoHar-, Qocdar-, cunukar-, cynbdar-, THIPOKCUI-HOHBI, KaTHOHBI
AMMOHHS M HMOHBl M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BELIECTB;

IPUMEHATHh OCHOBHBIE OIlEpallM MBICIUTEIBHOMN I€ATEIbHOCTH — AaHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BHISIBICHUE TPUYUHHO-
CJIEZICTBEHHBIX CBA3€H — JJI U3yUYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOIIOICHNE, U3MEPEHUE,
MOJIETTUPOBAHKE, SIKCIIEPUMEHT (pEaJIbHbII U MBICIECHHBIN).



