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MOSACHUTEJBHAS 3AIINCKA

IlporpaMma 1o XWMHH Ha ypOBHE OCHOBHOTO OGIIEro o6pa3zoBaHusI
COCTaBlI€HA HAa OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHMS OCHOBHOM
00pa30BaTeIbHOMN POrpaMMbl OCHOBHOT'O OBIIEro 00pa30BaHus, PECTaBICHHBIX
B ®I'OC OOO, a rakke Ha OCHOBe (esiepanbHON paGoyeid IIPOrpaMMBI
BOCITUTAHUS U C y4ETOM KOHLIENMH NPENOaBaHusl y4e6HOro mpeaMera « XumMus»
B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoii Oenepauum.

IIporpaMma nmo XmMHUM [aéT NpenCTaBleHHe O UeNsX, oOIiei CTpaTeruu
OOy4YeHHUs, BOCIMTaHHS W pa3sBUTHS OOYYAIOLIMXCS cpeacTBaMu  yueOHOTro
[IpeaMeTa, yCTaHaBJIUBaeT obs13aTernbHOe IIpeIMETHOE cojiepXKaHue,
IpEAYyCMaTPUBACT PACIpPEENICHHEe ero IO KiIaccaM M CTPYKTYPUPOBAHHE II0
pasfielaM 4 TE€MaM IIPOrpaMMbl II0 XUMHUH, ONpPEAEIseT KOJIUYECTBEHHBIE W
Ka4yeCTBEHHbIE XapaKTEePUCTHKH coziepXKaHus, PEKOMEHIYEeMYIO
IOCICOBATCIBHOCTD  M3YyYEHHSI XHUMHH C  Y46TOM  MEXKIPEIMETHBIX MW
BHYTPUIIDE/IMCTHBIX ~ CB3€H, JIOTHKM y4eOHOro Ipolecca, BO3PacTHBIX
ocoOeHHOCTell  O0ydyarommxcs, ONpenenseT BO3MOKHOCTH npeaMeTra s
peanusauuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM o0pa3oBaTebHOM
IpOrpaMMBbl Ha YpOBHE OCHOBHOI'O 00IIero oO6pa3oBaHuMs, a Takke TPeGOBaHWH K
pesynbTataM oOyuYeHHsi XUMHK Ha yPOBHE LieJIel U3ydeHHs IIPeMeTa i OCHOBHBIX
BUJIOB Y4eOHO-II03HABATENBHON JESTENBHOCTH O00YYaromerocss Mo OCBOSHHUIO
y4eOHOro coiepKaHusl.

3HaHWE XWMHH CITyXMWT OCHOBOH i (OpMHUpPOBaHHs MHPOBO33pPEHHUS
00y4aromerocsi, €ro NpeACTaBIEHUH O MAaTepUAIbHOM €IMHCTBE MHpa, BaXKHYIO
poib WUrparoT (hOpMHUpyeMble XHUMHUEH IPENCTABIEHHUS O B3aUMOIIPEBPALLIEHUSIX
PHEPrHH U 00 JBOJIOLMM BEIIECTB B NPUPOJE, O IMyTAX PEIICHHs TI0GATBHBIX
npo6JieM YCTOHYMBOTO pa3sBUTHs YelOBEYECTBA — CBIPDBEBOM, JHEPreTHYECKOM,
NUIIEBON U 9KOJIOTUYECKOH 6€301acHOCTH, IPOGIIeM 37paBOOXPAHEHHSI.

Nzyyenne xumumu:

CIOCOOCTBYET — peaiu3ali  BO3MOXHOCTEH  is CaMOpa3BUTHS M
opMHUpOBaHHs KyIbTYyphl INYHOCTH, €€ 061eil ¥ hyHKIMOHATBHOMN rPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHHE MBILUIEHHS U TBOPYECKHX CIOCOGHOCTEH
OOy4aroIUXCsl, HaBBIKOB MX CaMOCTOSTEIbHOM y4eOHOU  JIesATeIbHOCTH,
OKCTIICPUMEHTAJIBHBIX U HCCIENOBaTEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
NIOBCETHEBHOH JKH3HHU, TaK U B IPOPECCHOHATBHOMN JIEATENbHOCTH;

3HaKOMHUT CO CHEeUUM(PUKON HAYyYHOrO MBILUICHHUS, 3aKJIAJbIBAET OCHOBBI
[EJIOCTHOT'O B3IJIsA/1a HA €IMHCTBO IPHUPO/BI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
9TarnoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOM IPaAMOTHOCTH 00YYaOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K eCTECTBEHHO-
-HayYHBIM 3HaHMM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIA]l B DKOJIOTMYECKOE
obpa3oBaHue 00yYaArOIUXCS.

JlaHHbIe HampaBleHHs B OOy4YeHMH XUMHHM 00ECIIeYHBAIOTCS CHELMPHKOI
CONepXaHus  y4eOHOro mpenMera, KOTOPBIM  SIBISETCS  [€JarorH4ecKu
a[lallTUPOBAHHBIM OTpaXkeHHeM 0a30BOM HAyKU XMMHUM Ha ONPENEIEHHOM 3Tare e
pa3BUTHSL.

Kypc xvumuu Ha ypoBHE OCHOBHOrO 06mIEro 06pa3zoBaHUs OPHEHTUPOBAaH Ha
OCBOCHUE O0YYarOUIMMUCS CHCTEMBI NEPBOHAYANBHBIX MOHATHI XUMUH, OCHOB
HEOPraHW4YeCKOW XWMHUU M HEKOTOPBIX OTAENBHBIX 3HAYMMBIX ITOHSTHIA
OpraHUYeCcKON XUMHH.

CrpykTypa conepaHus MporpaMMbl [0 XHMHH copMUpoBaHa Ha OCHOBe
CUCTEMHOro rnoaxona kK e€ msydeHuro. ConepikaHue CKIAAbIBAETCS U3 CHUCTEMBI
NOHATHH O XHUMHYECKOM 3JIEMEHTE U BELIECTBE U CHCTEMBI IOHATHH O XUMHUYECKOR
peakuuu. OO 5TM  CHCTEMBI CTPYKTYPHO OPraHH30BaHbl IO IPUHIIAITY
TIOCJICI0BATENIBHOTO PAa3BUTHS 3HAHWI Ha OCHOBE TEOPETUYECKUX IPECTABICHMUIA
Pa3HOro ypOBHS:

— @TOMHO--MOJIEKYJIIPHOTO yYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepromnyeckoro 3akona JI. . MenjeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYCHHSI O CTPOCHHMH aTOMa U XHMHYECKOM CBSI3HU;

— TpPEACTaBIeHUH OO0 3JIEKTPOIUTHYECKON JUCCOLMALUN BELIECTB B
pacTBopax.

Teopernveckne 3HaHHMS paccMaTpUBAIOTCS HA OCHOBE SMITMPUYECKH
TIOJTyYEHHBIX U OCMBICIICHHBIX (pAKTOB, Pa3BUBAIOTCS IIOCIIEIOBATENBHO OT OJHOIO
YPOBHSL K Jpyromy, BBINOMHSAS (QYHKIUM OOBSCHEHHS M MPOTHO3MPOBAHUSI
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUIECKOTO MPUMEHEHHS U TIOJIyYeHHS
U3y4aeMbIX BEIECTB.

OcBoeHre  mporpaMMbel [0 XUMHH  CIIOCOOCTBYeT (dopMupoBaHmIO
NPEACTABICHHS O XMMMYECKOW COCTABIIAIONIEH HAayYHOM KapTHHBI MUpA B JIOTHKE
€€ CHMCTeMHOH IIPHPOABI, LEHHOCTHOTO OTHOLIEHWS K HAYYHOMY 3HAHHIO W
METO/ZaM I03HaHUs B Hayke. M3ydeHue XMMUHM NPOUCXOAUT C HPUBICYCHHEM
3HAHMH M3 paHee W3YYeHHBIX Y4YeOHbBIX NpeameToB: «OKpyXarommii MUDY,
«buonorus. 5-7 xnacce» u «Dusnka. 7 Kinaccy.

Ilpy wusyyeHMHM XHMHM [OPOMCXOAUT (OPMHUPOBAHHME 3HAHUN OCHOB
XMMUYECKOH HayKH Kak OOJacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHIECKOM
ACATCIBHOCTH YEJOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KyJIBTYpBI.
3ajaya y4eOHOrO mpeaMeTa COCTOMT B (POPMHUPOBAHHMH CHCTEMbI XMMHYECKHX
3HAHUH — BaXHEHUIIMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TTOTOKEHHUHA,
JIOCTYNHBIX OOOOIIEHHH MHPOBO33PEHYECKOrO XapakTepa, A3bIKa HAyKH, B



NPUOOIIEHHH K HAy4YHBHIM METOAAM [O3HAHWS IPM H3YYEHHH BEIeCTB W
XUMUYECKUX PEaKMi, B pOPMUPOBAHUHU M PA3BHTUM O3HABATENHHBIX YMEHHi 1
WX TPUMEHEHUM B y4eOHO-NO3HABATENbHOM M  y4eGHO-KCCIIeq0BaTeNbCKOM
ACATELHOCTH, OCBOCHHM MpPaBUIl 0GE30MacHOr0 OOpAIEHHs] C BEIIECTBAMH B
ITIOBCEIHEBHOM XHU3HH.

IIpy u3y4eHHH XMMHUKM Ha YPOBHE OCHOBHOTO OBIIEro 0Opa3sOBaHUs BaXKHOE
3Ha4Y€HHE NPUOOpeNH TaKue NEIH, KaK:

— (GOpMHpOBaHME HHTEIUIEKTYyalbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caMO00pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTENHHOMY MPUHSTHIO pelIeHuUIH,
CIIOCOOHOM a/lanTHPOBATECS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KH3HH,

— HalpaBIeHHOCTh  OOy4YeHMs Ha CHCTEMATHYECKOE INPUOOILEeHHE
OOYYaOIMXCS. K CaMOCTOATENbHON I03HABATENBHON JesTeNBHOCTH, Hay4YHbIM
METOJIaM TI03HaHMS, (POPMMPYIOIIMM MOTHBALMIO M PAa3BUTHE CIIOCOGHOCTEH K
XUMUH;

— obecrieyeHne yCloBHH, CIOCOOCTBYIOIKMX MPHOGPETEHHIO 06y AIOIIMMHUCS
OMbITa Pa3HOOOPA3HOM MESTENHHOCTH, NMO3HAHWS U CAMONO3HAHWUS, KIIOYEBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIUH), MMEIOIMX YHUBEpPCATbHOE 3HAYEHHE IJIs
Pa3IMYHBIX BUOB JIEATENBHOCTH,

— (QopmupoBaHue oO0wmEed QYyHKIHOHANBHOW W €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATHP M OLEHMBATH SBJICHHUS
OKPY’KalOIIEro MHUpa, UCIOJb3ysl 3HAHWS M OINBIT, IOJyYEHHBIE NPU H3yYeHUH
XUMHUH, TPUMEHITh HMX IPU pPEIIeHHH MpobJeM B IOBCEIHEBHOM XHM3HU W
TPYOBOM JeATeIbHOCTH, '

— ¢opmupoBanne y 0Oyd4alOUMXCs T[yMaHHCTHYECKHX OTHOLUICHHA,
MIOHMMaHMsI LEHHOCTH XWMMYECKHMX 3HAHUM JJsi BBIPAGOTKHM SKOJIOTMYECKH
LeJeco00pasHOro MOBEJNEHUsI B ObITY W TPYJAOBOM [EATENBHOCTH B IEJISIX
COXPaHEHMs CBOCTO 3[I0POBbsI M OKPYIKAIOILEeH TIPUPOJHOM CpeIbl;

—Pa3BUTHE MOTHBALMK K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO W
CaMOBOCIIMTaHHMIO Ha OCHOBE YCBOGHHUS OOIEYEIOBEYECKUX I[GHHOCTEHH,
FOTOBHOCTH K OCO3HaHHOMY BhIOOpPY IpOGWIISi ¥ HANPABIEHHOCTU AalbHEMHIIero
o0yueHusl.

Obmmee 49uCIO 4acoB, OTBENSHHBIX IS U3YYEHHS XHMHH HA YDPOBHE
OCHOBHOTO 00111ero 00pa3oBanms, cocTaBnsier 136 yacos: B 8 knacce — 68 uacos (2
Jaca B HEZIel), B 9 Kkinacce — 68 uacos (2 yaca B HeZIENO).



COAEP)KXAHUE OBYYEHUS

8 KJIACC

IlepBonavaibHbIe XHMHYECKHE TIOHATHS

Ilpeamer xumun. Pone XuMuM B )KU3HHM YeoBeka. XUMHS B CHCTEME HayK.
Tema u BewecrBa. Pu3Mueckhe CBOMCTBA BENIECTB. ATPEraTHOE COCTOSHHE
BewiecTB. [loHsATHEe 0 MeTomax Mmo3HaHWS B XMMHH. UHCTHIE BEIIECTBA U CMECH.
CriocoOb! pazneneHus cMecei.

ATOMBI ¥ MOJEKyNbl. XHMHYECKHE 3JIeMeHTh. CHMBOJBI XUMHYECKUX
anemeHToB. IIpocTsie U cnoxHbIe BemecTBa. ATOMHO-MOJIEKYJISPHOE yUeHHE.

Xumuyeckass QopMyiia. BaleHTHOCTH aTOMOB XHMHUYECKHX SJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BelecTB. OTHOCHTENbHAs AaTOMHAs Macca.
OrHocuTenbHas MoJeKyssipHas Macca. MaccoBasi JOJISi XUMHUYECKOTO JJIEMEHTA B
COEIMHEHUH.

Konuuectso BemecTBa. Monb. MonsprasMacca.B3anMocssiss KOJIMYECTBa,
MacCel M 4YHCIIa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacuérel mo dopmyaam
XHMHYECKUX COETUHEHUM.

Du3nyeckre U XMMUYECKHE SBIEHHs. XUMUYECKas Peakius U ed MPU3HAKH.
3aKkOH COXpaHeHHs MacChl BEIeCTB. XHUMHYECKUE yPaBHEHHSI. Knaccudukanms
XUMUYECKUX PeaKiuii (COeJMHEH s, Pa3IOKEHHUs], 3aMeLLeH s, OOMeHa).

Xumuueckuii Ikcnepumenms

3HaKOMCTBO C XMMMYECKOH IOCYIOi, IpaBuiamMu paGoThl B 1abOpaTopuu u
npuéMamMy oOpalleHus ¢ 1abopaTopHbIM 060PYyIOBaHHEM, U3yYEHHE M OTUCAHHE
(usnyecknx CBOMCTB 00pa3’LOB HEOPraHMYECKHX BELIECTB, HAOIIONCHHE
$usnyecknx (MaBleHMe BOCKA, TasHWE JIbJa, PACTHpAaHHE caxapa B CTyIIKe,
KAMEHUE W KOHJCHCAIMs BOJABI) U XMMHYECKUX (TOpPEHHE CBEUH, MPOKATHBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJia C KUCJIOTOMN) SIBJICHHH, HaGIoIeHe U
OIMCaHKe MPU3HAKOB NPOTEKAHUS XUMHUYECKHX DPEaKIuil (pasioKeHHe caxapa,
B3aMOJICHCTBHIE CEPHOM KHUCJIOTHI C XJIOPHIOM Gapws, pasioKeHHe THJIpOKCHaa
meau (1) npu HarpeBanuu, B3aMMOZESHCTBHE XKelle3a C PaCTBOPOM COJIH MEH (I1),
M3y4EHHE CIOCOOOB pasfeseHHs CMeceil: C IOMOIIBI0 MarHuTa, GHILTPOBAHUE,
BbINAPUBAHKE, TUCTHIULILUA, XpoMaTorpadus, NIpoBeaeHHEe OYUCTKH OBAPEHHO
cond, HaONIOJEHME W  ONWCAaHWE  pe3yibTaTOB  MPOBEJEHUS  OIBITA,
WUTFOCTPUPYIOILETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJEJIed MOJIeKyI
(ImapocTep)KHEBBIX).

Basknelimne npeAcTaBUTE/ M HEOPraHHYECKHX BeleCTB

Bosnyx — cmech razos. Cocras Bosmyxa. Kuciopox — anemeHT u mpocroe
BemlecTBO. Haxoxaenuwe kucnoponma B mpupone, (U3MYECKHMEe U XHUMHYECKHE
cBorictBa (peakuuu ropenus)). Oxcunasl. [lpumenenuekuciaoposa.CrocoGs:



MOJyYeHHsl KUCJIopoJa B JIabOpaTOpuM M INPOMBIIUIEHHOCTH. Kpyrosopor
Kucyopoza B npupozie. O30H — ajuIoTponHas MOAU(HKALHS KHCIOPOa.

TennoBoit 3ddexT XuMHYECKOH peaKknuH, TePMOXUMHYECKHAE ypaBHEHWS,
9K30- M DHJOTCPMHUYECKHE peakuuH. TOIUIMBO: yroib M MeTaH. 3arps3HeHHe
BO3/lyXa, yCWICHHE IapHUKOBOTO 3¢ (deKTa, pa3pylleHrne 030HOBOIO CIIOSL.

Bomopon — snemenT um mpocroe BemecTBo. HaxoxneHue Bomopona B
npupose, (QuU3MYECKHMe W XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CII0COOBI
nostyyenusi. Kuciaotsl u comnu.

MoispHelii 06BEM ra3oB. PacuéTsl M0 XUMUYECKHM YPABHEHHUSIM.

®usnueckre CcBoMcTBa BOABl. Boma kak pacTBopuTens. PacTBOpEL
HacpllieHHble ¥ HEHACBILIIEHHbIE pPAacTBOPBL. PacTBOPHMMOCTH BEILECTB B BOJE.
MaccoBas o515 BelecTBa B pacTBOpe. XUMHYECKHe CBOMCTBA BOAbl. OCHOBAHUS.
PosbpacTBOpOB B Ipupojie ¥ B KH3HUUYenoBeka.KpyroBopor Bomel B mpupofe.
3arpsi3HeHue NpUPOIHBIX BoJ. OXpaHa M OYKMCTKA IPUPOJHBIX BOI.

Knaccudpukanus Heopranudeckux coenunenuit. Oxcuabl. Kiaccuduxarus
OKCHJIOB:  coyeoOpasyromue (OCHOBHBIC, KHCJOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. HomeHknarypa oxkcumoB. Du3nHyecKHe U XHUMHYECKHE
CBOMCTBa OKCUOB. [lomydeHnue okcumoB.

OcnoBanus. Knaccubukanus OCHOBaHMW: IIENOYM W HEPACTBOPHMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuii. Pusmyeckue M XHMHYECKHE CBOMCTBA
ocHoBanuii. [lonyyenne ocHoBaHMiA.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucior. ®usuueckue M
XMMHYEeCKHe CBOWCTBa KHUCIOT. Psan aktuBHocTH MertammoB H. H. Bekerosa.
ITonyuyenue KUCIOT.

Comn. Homenkiarypa cosneii. ®u3nueckre U XMMHYECKHE CBOMCTBA COJel.
ITosyuenue conei.

I'eneTnyeckas cBsA3b MEXAY KiaccaMU HEOPraHUYECKHX COEIMHEHMIA.

Xumuueckuii Ixcnepumenm:

Ka4ueCTBEHHOE OIPEEIECHUE CONEPIKaHUsl KUCIOPOJa B BO3AyXe, MOJIyYeHue,
coOupaHue, pacllO3HaBaHHEe U W3Y4YEHHE CBOWCTB KHCJIOpOJAa, HabroaeHme
B3aMMOJENCTBUS BEILIECTB C KHUCJIOPOJOM U YCJIIOBHS BO3HHUKHOBEHHS M
IpeKpalleHus: ropeHus: (mokapa), O3HaKOMJIeHHe C o0pa3laMH OKCHIOB U
ONMCAHME HMX CBOMCTB, IIOJy4YeHHUe, coOMpaHHe, pPACIIO3HABaHUE M HU3YYCHHE
CBOWCTB Bojopoza (ropeHue), B3aumojenlcTBue Bopopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIIONIb30BaHUE BHAEOMATepHalIOB), HAOIIOIeHHEe 0Opa3lioB BEIECTB
KOJIMYeCTBOM 1 Moub, HCCIeoBaHUE OCOOEHHOCTEW pPAacCTBOPEHHS BEIECTBC
pa3IMYHOM pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpeAENIEHHOM
MAacCOBOM JI0JIeMl paCTBOPEHHOIO BELIECTBA, B3aUMOJIEMCTBUE BOJIbI C METAJUIAaMHU
(natpueMm U KajmbuMeM) (BO3MOXXHO HCIIOJIb30BaHHE BHJAEOMAaTEPHAIIOB),



MCCIeIOBaHNEe  00pa3sloB HEOPraHWYECKHX BEIIECTB  PaslIMYHBIX KJIacCOB,
HaOJIIOleHNEe U3MEHEHHs OKPACKH MHIMKATOPOB B pacTBOpax KUCJIOT W IIENOYEH,
u3ydeHue B3aumonelcTBus okcuaa memm (II) ¢ pactBopoM cepHoii KHCJIOTHI,
KHCJIOT ¢ MeTalllaMM, peaKUMd HeHTpanu3auud, NOJTyYeHHE HEePacTBOPHMBIX
OCHOBAaHUM, BBITECHEHHE OIHOTO MeTaa APYTHUM W3 pacTBOpa COJHU, pelIeHue
SKCIICPUMEHTAIbHBIX 3a1a4 1o TeMe «Baxuelnme Kiacchl HeopraHH4YecKHx
COEMHEHUI».

Ilepuoauyecknii 3akon u Ilepuognueckas cHcTeMa XHMHYECKHX
semenToB . WM. MenaesneeBa. Crpoenne aTtomoB. XHMHYECKAsi CBSI3b.
OxHCANTE/IbHO-BOCCTAHOBUTEILHbIE PeaKIHH

IlepBble TOMBITKM KIacCHQUKAIMKM XAMUYECKHX 3jeMeHTOB. [IoHSTHE o
TPyMIaX CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIENOYHO3EMENbHEIE METAILIbL,
rajioreHbl, MHEPTHBIE ra3kl). DIEMEHTHI, KOTOPble 06pa3yloT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUIBI.

Ilepronuueckuii 3akoH. Ileproauyueckas cucTeMa XMMUYECKHX SJIEMEHTOR 1.
.  MengeneeBa. Koporkonepuoguass u JUIMHHOTIEpUOJHAsE  (OPMBI
Ileprnonuueckoit cucreMs! xumuueckux amementos JI. M. Menneneesa. ITepuonasr
U rpymmbl. OU3MYECKUNA CMBICT TOPAAKOBOIO HOMEpPA, HOMEPOB nepuosa
I'pYIIIIBI DJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siep. M30TombL. Onextponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JIOYEK aTOMOB 1epBbIX 20 XHMHYECKHX  9JICMEHTOB
Ilepuonuyeckoit cucrembr JI. Y. Menzneneesa. XapaKTepuCTUKa XUMHYECKOTO
SJIEMEHTA I10 ero mnoJyioXxeHuto B [lepuoguueckoii cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs] pPajdyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINIECKUX M HEMETAININYECKUX CBOMCTB 110 IPYIINaM U IIEPUOTAM.

3uayenue Ilepronudeckoro 3akona u IlepHoaUUECKON CHCTEMBI XUMAIECKIX
SJIEMCHTOB UL pa3BUTUS HayKu M npakTuku. J[. WM. MenpneneeB — yuéHblil u
rpaXkJaHuH.

Xumuyeckass cBasb. KoBaneHtHas (monspHas u HEIOJISIpDHAsi) CBS3b.
OIIeKTPOOTPHLATENIBHOCT XMMUYECKHX 3IeMEHTOB. VIOHHAs CBSI3b.

Crenenr  okucneHus.  OKHCIMTEIBHO--BOCCTAHOBUTEIHHbIC peaxkLuu.
IIpouiecchl okucneHus: ¥ BoccTaHoBIeHUs . OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sxcnepumenm:

u3y4eHre oOpasloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJeHCTBHE
THIpOKCHIa LUHKA C PAacTBOpaMH KHCJIOT U IIeJo4Yeil, MpOBEeJEHHE OIbITOB,
WIUTIOCTPUPYIOIIMX ~ NPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIIHii
(ropenve, peakiuu pasIoXKeHHsl, COSTUHEHM).

Mesicnpeomemnoie cesaszu



Peanuszanus MexnpeIMeTHBIX CBsi3eil NpH H3YYeHWH XUMHUU B 8 Kiacce
OCYIUECTBIISIETCS 4epe3 MCIIONb30BaHHE KaK OOIIMX eCTEeCTBEHHO--HAYYHBIX
MOHSATHH, TaK ¥ MOHSTHH, SABISIOIIMXCS CUCTEMHBIMHU JUISl OTAENBHBIX MPEAMETOB
€CTEeCTBEHHO--HAyYHOTI'O I[UKJIA.

OOuue ecTecTBeHHO--HAyYHbIE TIOHATHUS: HAYYHBIH (haKT, FUIIOTE3a, Teopwus,
3aKOH, aHalM3, CHHTe3, KIacCHQMKAILUs, IEepPHOOUYHOCTh, HAGIIONCHHE,
OKCIIEPUMEHT, MOJIEJIMPOBaHHE, U3MEPEHHE, MOIEIb, SIBJICHHE.

®u3uka: MaTepus, aToM, O3JIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIH],
M30TOIIBI, PaJHOaKTHBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUM 3apsiji, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHME BELIECTBa, ra3, (GU3MUECKUE BEITMYNHBI, ¢IHHUIIbI
HU3MEpEHHMsI, KOCMOC, IUTaHETHI, 3BE3/161, ColHIIe.

buonorus: dorocunres, npixanue, Guocdepa.

I'eorpamsi:  atmocdepa, ruapochepa, MuHepanbl, TOpHBIE HOPOJIBI,
TOJIE3HBIE UCKOIIAEMBIE, TOIUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XHMHYECKAs peaKius

Hepronuieckuii 3akon. Ilepronuyeckas cucTeMa XUMUYECKHX 37eMeHTOB /I,
U. Mengeneesa. CtpoeHHe aTtoMoB. 3aKOHOMEPHOCTH B W3MEHEHHM CBOWCTB
XMMHYECKUX DOJIEMEHTOB IIEPBBIX TPEX TMEPHONOB, KA, KaJIbIUi M HX
COEIMHEHHH B COOTBETCTBUM C IONIOXXEHHEM OJJIEMEHTOB B IlepHoauuecKkoit
CHCTEME U CTPOEHHEM MX aTOMOB.

Crpoenue BemlecTBa: BHIBI XHMHYECKOM CBS3H. THIBI KpHCTaIIMYECKUX
PEeLIETOK, 3aBUCHMOCTH CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKON PEIETKY 1
BUJA XUMUYECKOM CBS3H.

Knaccugpukanus u HOMEHKIATypa HEOPraHHYECKHX BELIeCTB. XMMHYECKUe
CBOMCTBA BEIIECTB, OTHOCAIMXCS K PAa3MYHBIM KJIACCaM HEOPraHMYeCKHUX
COEIUHEHH, FTeHETUYECKasl CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMuIeckuX peakiyii [0 pasin4aHbIM NpU3HAKaM (IO YHCITY
M COCTaBy Y4YacTBYIOLIMX B PpeaKlMU BELIECTB, IO TEIUIOBOMY 3(deKTy, II0
M3MEHEHHIO CTEIICHEeW OKUCIEHMs XMMHYECKHUX 3JIEMEHTOB, [0 0OPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- M 3HAOTEPMHUYECKHE PEAKIMHU, TEPMOXUMUYECKIE
ypaBHEHHH.

Ilonsitue o ckopoctH XxuMMuecKod peakiuu. [ToHsATHE 06 OOpaTHMBIX W
HEOOpaTUMbIX XMMHYECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX U I'eTepOreHHbIX
peakuusix. Ilonstue o xaranuse. [TonsaTie 0 XxUMIYecKoM paBHOBecHH. DaKTOPHI,
BIIUSIIOIIME Ha CKOPOCTh XMMHYECKOW pEeaKIMH M I0JOXEHHE XUMHYECKOIo
paBHOBECHSI.

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE  PEaKIUM,  3JIEKTPOHHBIM  GajaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTENIBHOM  peakIvu. CocraBnenve  ypaBHEHHUI



OKHCIMTCIIBHO--BOCCTAHOBUTENIBHBIX ~ peaklUii C HCIOJIb30BaHHEM METo/a
3JIEKTpOHHOrO OayaHca.

Teopust anexTponuTHYecKoii Juccouranuu. DIeKTPOIUTE | HEBJIEKTPOJIUTEL.
Karronsl, aHnoHbL. MexaHu3M JUCCOLMALME BEIIECTB C Pa3IMYHBIMUA BHIAMHU
xuMuieckoi ca3u. Crenens aucconmanun. CHbHBIE U cliabble BJIEKTPOJIUTHI.

Peakuuy HOHHOTO 0OMeHa. YCIIOBHS IPOTEKAHHS PeakLiii HOHHOTO oOMeHa,
TIONHBIC W COKpAlICHHbIE HOHHBIC ypaBHeHHs peakuuii. CBoMcTBa KHCIOT,
OCHOBaHMH H COJIEM B cCBeTe NPEACTaBIeHUA 00  3NIEKTPOIUTUYECKON
Aucconuanuy. KauecrBeHHble peakIuy Ha HOHbIL. [IOHATHE 0 THAPOIH3e CoTel.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEIAMHM KPUCTAUIMYECKMX PEeIIETOK HEeOPraHHYeCKUX
BCIICCTB — METAJUIOB M HEMETaIoOB (rpadura M aimasa), CIOKHBIX BEIIECTB
(xnopuza HaTpusi), UCCleOBaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peaxiuu
OT BO3JCHCTBHS PAa3IUYHBIX (PAKTOPOB, MCCIEOBAHKE 3JIEKTPOIPOBOAHOCTHU
pacTBOpPOB  BEWICCTB, IMpOIECCa AMCCOLMAIMKA KHUCIOT, Iejioyedl U cojei
(BOBMOXHO  HCTIONB30BaHHE BHJEO MAaTepHAJIOB), IIPOBEJICHUE  OIILITOB,
WITIOCTPUPYIOIIMX ~ IPU3HAKKA  MPOTEKAaHUS  peakldii HOHHOIO OOMeHa
(obpazoBanme oOcaigka, BhIJEJEHHE Tasa, o0pa3oBaHHe BObI), OIBITOB,
WITIOCTPUPYIOMIUX ~ NPUMEPBI  OKHCIHUTENbHO-BOCCTAHOBUTEBHBIX — peaKI{Hii
(ropeHue, peakiMu pasiOXKeHHs, COSTHUHEHHs), PACIIO3HABAHUE HEOpPraHUYeCKHX
BEIICCTB €  IIOMOIIBIO  Ka4YeCTBCHHBIX peaKUUd HA HOHBI, pEIIEHHE
SKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTa/uibl M MX coeHHEHUS

O6mas xapakrepuctuka ramoreHoB. OcOGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTCpHBIC CTeNeHH OKHUCIeHus. CTpoeHue M (u3MUecKue CBOWCTBA MPOCTHIX
BEIIECTB  —  raJoreHoB. XWMUYeCKHe CBOWCTBA Ha IpUMepe  Xjopa
(B3aMMOZIEHCTBHE C MeTallaMH, HEeMeTa/UIaMH, mieao9amMu). XJI0pOBOIOPOSI.
ConsHaskuciora, XMMUYECKUECBOKCTBA, MONydeHUue, NpuMeHeHue./lelicTBre
XJiopa H XJIOpOBOJOpOJa Ha OpPraHW3M dYejoBeKa. BakHeliline XJopumbl M mX
HaXO0XXJIEHUE B IIPUPOJIE.

OOwas xapakrepucTuka smeMeHToB VIA-rpymmsl. Oco6eHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHU OkucieHus. CTpoeHne W (pu3MUeCKUe CBOWCTBA
TMIPOCTBIX BEILECTB — KMCIOPO/AA M Cephl. AJUIOTPONHBIE MOJUGUKAIMH KMCIOPOa
u cepbl. XuUMHYeCKUe cBOKcTBa cephl. CepoBOAOpOM, CTpoeHHe, (U3MUecKHe U
XUMHYECKHe CBOMCTBA. OKCHJIBI Cepbl KaK MpPEeACTABUTENH KHCIOTHBIX OKCHIIOB.
Cepnas xucnora, ¢Qusnyeckme M XHUMHYECKHE CBOMCTBA (obmme kak
Npe/ACTaBUTEIIsL KJlacca KHUCJIOT M creuudpuyeckre). XuUMHYECKHE peaKIUH,
JeXalne B OCHOBE INPOMBIIUICHHOTO Crocoba IONyYeHHsI CEpHOM KHCIIOTHI.
IIpumenenue cepHo kucnoThl. CoM CEpHON KUCIOTHI, KaueCTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenuwe cepbl M eé coenuHeHuil B npupoze. XUMHYECKOe
3arpsA3HCHHE OKPYXAIONIEH CpPEeABl COeNMHEHMSAMH Cepbl (KHUCIOTHBIE NOXIH,
3arps3HEHKME BO3/lyXa U BOJOEMOB), CIOCOOBI €ro PeIOTBPAILSHHS.

O6mwas xapakrepuctuka s7eMeHTOB VA-rpymmbsl. Oco6eHHOCTH CTPOEHUS
aTOMOB, XapaKTCPHBIE CTENEHM OKHCICHHUS. A30T, PacCIpPOCTPaHEHHE B NIPHPOJE,
(usryeckre 1 XumMuyeckue cBoiictBa. Kpyrosopor azora B npuponae. AMMHaK, ero
(hu3HUeCcKre U XMMHYECKHEe CBOMCTBA, TIONyYeHHe U npumenenue. Conu aMMOHMUS,
MX QU3MYECKUe U XUMHUYECKHE CBOMCTBa, IpiMeHeHre. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THas KHCIOTa, € NoylydeHHe, (DU3HYECKHEe M XUMHUECKHe
CBOWCTBa (OOLIME Kak MpeACTaBUTENs Kiacca KHCIOT W cnenuduyeckue).
Vcnonb3oBaHue HHUTPAaTOB M cojledl aMMOHHS B KadecTBe MHHEpaJIbHBIX
ynoOpenuit. XuMuuecKkoe 3arps3sHeHHe OKPyXaroweit Cpelbl COeMHEHUSIMHU a30Ta
(KHCIIOTHBIE JIOXKIH, 3arps3HEHHE BO3AYXd, [OYBHI U BOJI0EMOB). Docdop,
aJNIOTPOIIHbIE MOAU(MKanuu ¢ochopa, PpHU3NUECKHe W XUMHYECKHE CBOWCTBA.
Oxcun docdopa (V) u docdopras kucnora, Gu3HuecKre U XUMIUECKHE CBOMCTBa,
nosny4enue. McnonbsoBanue pocatos B kauecTBe MUHEPATBHBIX YI0GPEHHL.

O6was xapakrepuctuka s1eMenToB IVA-rpynmsr. OcobeHHOCTH CTPOEHUSI
aTOMOB,  XapaKTCPHbIE  CTENEHH  OKUCIEHMA.  YINEepoA,  aIOTPOIHBIE
MOIM(MUKALMK, DPACIPOCTPAHEHHE B MPUPOJE, (GUBUUECKHE H XUMHUUYECKHE
cBoiicTBa. Azncopbuus. Kpyrosoporyrinepona B mpupome.Okcuspl yriepoja, ux
(usuyeckhe M XUMHYECKHE CBOMCTBA, MHEHCTBHE HA KHBbIE OpraHU3MBlI,
NOJy4CHHE W NPHMEHEHHE. DKOJIIOTUYECKHe MPOOJIEMBI, CBS3aHHBIE ¢ OKCHIOM
yrnepona (IV), runoresa rioGajibHOrO TNOTENNEHMs] KiIMMAaTa, IIapHUKOBBIM
a¢dext. YronpHas KUCIOTa U €€ CONMM, UX (QH3HYECKHE ¥ XUMHUECKHe CBOICTBa,
nofTyueHHe u mnpuMeHeHue. KauecTBeHHas peakuuss Ha KapOGOHAT-HOHBIL.
Hcrionp3oBanne kap6oHATOB B GBITY, MeIHIMHE, IPOMBIIUIEHHOCTH H CEIbCKOM
XO3sIUCTBe.

IlepBoHavasbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIeH, alleTHIICH, TaHoJI, JIUIEPHH, YKCyCHas KHCJIOTA).
IIpupozHbIE HCTOYHUKH YIIeBOLOPOAOB (Yroib, NPHPOAHBIA ras, He(DTh),
NPOAYKThl MX TepepaboTku (6eH3UH), UX POJib B GBITY M NPOMBIILIEHHOCTH.
IlonsATHEe 0 GHONOTHYECKU BaXKHBIX BEILIECTBAX: KUPAX, GENKax, yIIEBOAAX — H HX
poiu B OKM3HM 4YejoBeka. MarepuasbHO€ €QMHCTBO OpraHMYECKHX U
HEOPraHUYECKUX COETMHEHHH.

Kpemnnii, ero ¢usuueckme ¥ XUMHYeCKHe CBOMCTBA, MONyYEHHE W
npuMeHenne. CoenvHeHus KpemHHs B mnpupoge. OOuque mnpenctaBieHus o6
okcuzne kpemuusi (IV) u xpemHueBoii kuciore. CUIHKATBI, HX HCIOJIB30BAHUE B
OBITY, B POMBIIUIEHHOCTH. BaHeHIune CTpoUTeNbHbIE MaTepHabl: KepaMuKa,



CTEKJIO, LEMEHT, OeToH, xkene306eToH. [IpobneMbl 6e30macHOro MCIOIb30BAHMS
CTPOMUTEIbHBIX MaTEPUAJIOB B IIOBCEHEBHOM KU3HH.

Xumuueckuii Ikcnepumenm:

u3y4eHre oOpa3lioB HEOPraHWYECKHX BEIECTB, CBOMCTB COJSHOI KHUCJIOTBHI,
NPOBEJICHNE KAYECTBEHHBIX PEaKUUi Ha XJIOPUJI-HOHBI ¥ HAGIIONEHNe TIPH3HAKOB
X TPOTEKAaHUsS], ONBITBI, OTPAXKAKOIIKUE (U3NYECKHE M XUMHUYECKHE CBOMCTBA
TaJlOTEHOB U WX COEJMHEHHH (BO3SMOXXHO MCIIONB30BaHHE BUIEOMATEPHATIOB),
O3HAKOMJIEHHe ¢ 00pasiuamMu XJIOpHIOB (TQJIOreHHIOB), O3HAKOMJIEHHE C
obpasuamu  ceppl ¥ €  COeNMHEHMSIMH  (BO3MOXKHO  HCIIONIb3OBAHHE
BUJICOMaTepHANOB), HabIIOEHKE TIpoLiecca OOYITIMBaHMs caxapa [oJ AeHCTBHEM
KOHLUCHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3y4eHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOM CEPHO# KHUCIIOTHI, IPOBEICHNE KaYeCTBEHHOM peakuuu Ha cynbdar-
MOH W HalOJIONeHMe NpH3HAKa €€ NPOTEKAHMS, O3HAKOMJIEHHE C buznyecKkuMu
CBOMCTBaMU a30Ta, ¢ochopa W HX COETUHEHMH (BO3MOXHO MCIIOIH30BAHUE
BUJICOMATEPHAIIOB), 00pasuaMy a30THEIX U (GOCHOPHBIX YHOOPEeHHiA, IIOJIyYeHHE,
coOMpaHue, pacro3HaBaHHE U U3yYeHHE CBOMCTB aMMHAKa, IIpOBEJICHUE
KaueCTBEHHbIX peaKiMii Ha HOH aMMOHHUs M (GochaT-MOH ¥ M3ydeHHe TIPH3HAKOB
UX TIPOTEKaHMsl, B3aUMOAEHCTBHUE KOHIICHTPUPOBAHHOM a30THON KHCIIOTHI C MEIBIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mozenei
KpUCTaJNIMYECKUX pemeToK anmasa, rpadura, ¢QyiuiepeHa, O3HAKOMIIEHHE C
MPOLECCOM  aicCOPOLMKE  PACTBOPEHHBIX BEIIECTB AKTUBMPOBAHHBIM yIIEM |
YCTPOHCTBOM NPOTHBOrasa, Moy4eHne, COOMpaHne, Pacro3HaBaHHE M H3ydeHHe
CBOHCTB yIJIEKHCIIOTO rasa, NpOBeJeHHe KaueCTBEHHBIX PeaKiuii Ha KapboHaT
CHUIIMKAT-HOHBl WM HW3YyYE€HHE IIPU3HAKOB HX MPOTEKAHMS, O3HAKOMIIEHHE C
MPOAYKIMeH CHIMKATHOM NPOMBIIIIEHHOCTH, pelIeHHe BKCHePHMEHTAIBHbIX
3a1a4 1o reMe «BaxHelne HeMeTaIbl ¥ UX COeTUHEHHS.

MeTtanjibl 1 HX COeAHHEHUS

O61mas xapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIOB HAa OCHOBAHHH
uX mnonoxeHus B Ilepuonuueckoil cucremMe Xumudeckux snemeHToB JI. U.
Menzeneesa u crpoenust aromoB. CTpoeHHe MeTauioB. MeTaindyeckasi CBS3b W
METaIMYeCKass — KPUCTAIMYECKass  peméTka.  DIeKTPOXUMHYECKUH  psij
HaNpsDKeHU MeTaiuioB. Ou3pdeckue U XUMHUYECKHE CBOWCTBA MetayuioB. O6iue
CIIOCOOBI MOJTy4eHHs] MeTauioB. [IOHATHE O KOPPO3HMM METalioB, OCHOBHBIE
CIIOCOOBI 3alMTBI MX OT Koppo3ud. CIuiassl (CTadb, YyryH, JIOPATIOMHHHIA,
OpoH3a) ¥ MX NIPUMEHEHHe B GBITY U NPOMBIIUIEHHOCTH.

[lenounsle Metamibr: nonoxxenne B Ilepronuueckoil cucTeMe XUMHYECKHX
anemeHtoB [I. M. MeunneneeBa, cTpoeHHe MX aTOMOB, HAXOX/EHHE B IPHPOJE.
du3nyeckre U XMMHYECKHE CBOMCTBa (HA mpuMepe HaTpus M Kanus). OKCHIbI U



TMAPOKCHABI HaTpus Hu Kaiusa. [IpuMeHeHue IENOYHBIX METAVIOB M WX
COEIMHEHUH.

IIlenoyno3zemenbHble METAJUIBl MarHuii ¢ KaJbIMH: IIOJOXKEHHE B
Ilepuouyeckoit cucreme xumudeckux anementoB Jl. M. Menzeneesa, cTpoeHue
UX aTOMOB, Hax0XJIEHHE B Ipupoje. Pusnueckue u XUMHYECKHE CBOMCTBA MarHus
M Kanblus. Baxwueiimive coeiuHeHHMs Kanbnust (OKCHA, THAPOKCH, COJH).
JXK&cTKkoCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHs!.

AJOMUHMIA: TI0JI0KeHHe B [lepuoauueckoil cucteMe XUMHYECKHX 3JIEMEHTOB
H. W. MeHnzeneesa, cTpoeHHe aToMa, HaxOXAeHHE B npupoje. Dusmdeckue u
XUMHYECKHe CBOHCTBA aJIFOMUHMs. AM(pOTEpHBIE CBOMCTBA OKCHIA M THAPOKCUA
QJIFOMUHMUSL.

Keneso: nosnoxenue B Ilepuoauueckoii CHCTEMe XMMUYECKUX SIEMEHTOB [,
W. MengeneeBa, CTpoeHHe aToMa, HaxOXIeHMe B Ipupone. Dusnueckue u
XUMHYECKUe CBOMCTBA iene3a. OKCHIbI, THAPOKCH B! 1 conu xenesa (1) u xernesa
(IIT), mx cocTaB, CBOMCTBA H MMOJIyYEHHE.

Xumuueckuii IKchepumenm:

O3HaKOMJIeHHe ¢ o00pa3laMM MeTaUIOB M CIUIaBOB, WX (HU3MYECKUMHU
CBOMCTBaMH, HU3YY€HHME Ppe3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEN B3aMMOJEHCTBUS OKCHIA
Kalblls M HaTpusi C BOJOW (BO3MOXKHO HCIIOJNIb30BaHHE BHIEOMATEPHAIIOB),
MCCJIEJOBaHUE CBOMCTB XECTKOM BOJBI, IpOLiECCa TOPEHHUs JKejle3a B KUCIOPO/Ie
(BO3MOXXHO ~ MCIIONB30BaHHME  BHIEOMATEPHANIOB), IPU3HAKOB  MPOTEKAHWUS
Ka4eCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, KaJblMs, aIIOMUHHUS, [IMHKA, Kejie3a
(IT) u xeneza (III), meau (II), HabMIOAEHNE M ONKCAHUE TIPOLIECCOB OKPAIIMBAHHUS
IUIaMeHU WOHAaMU HATpHs, Kajlusd M KaiblUsi (BO3MOXHO MCIIOJIL30BAHHE
BHJ/IEOMATEPHUAJIOB), HCCieloBaHUe aM(pOTEPHBIX CBOWCTB I'MIAPOKCHIA AJIOMUHUS
U TUIPOKCHJIA IMHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelinme
METAJIIIBI U UX COSTUHECHHS.

XHMHS H OKpYKalomasi cpeaa

BemectBa M Marepuansl B IMOBCEAHEBHOM JKM3HM 4YelloBeKa. be3omacHoe
HCIIOJIb30BAHUE BEIIECTB U XMMUYECKUX peakimi B Obity. [lepBas momorups mnpu
XUMHYECKUX 0KOTaX U OTPaBJICHHSIX.

XUMHYECKOe 3arps3HEHME OKpyKaiolledl cpens! (NpenesibHas HOIyCTHMAs
KOHIEHTpalus BewecTs, aajnee — ITJIK). Ponb xumun B pemieHn# 3KOJIOrHUECKUX
npo0iem.

Xumuueckuii IKCnepumenm:

u3y4eHue oOpaslioB MaTepHUasoB (CTEKJIO, CIUIABbI METAJUIOB, MOJHUMEPHEIE
MaTepuabl).

Meoscnpeomemmnoie ceaszu



Peanusauus MeXNpeIMETHBIX CBsi3edl IpPH H3ydeHMH XUMHM B 9 Kiacce
OCYINECTBISCTCS 4epe3 HCHONb30BaHHEe KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX
OHATUH, TaK W TIOHSTHH, SIBISIOUIAXCS CHCTEMHBIMH ISl OT/IETBHBIX [IPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

Obmpie ecTecTBeHHO-HAYUHbIE NOHATHS: HAyYHbIH (akKT, rUMOTe3a, 3aKOH,
TEOpHus, aHAIU3, CHHTE3, KIACCH(HUKAUMSA, TEePHOAMYHOCTh, HAGIIOLEHME,
OKCIICPUMEHT, MOJEIMPOBaHKE, H3MEPEHHE, MOJENb, SBJIEHHE, IapHUKOBBIM
3¢ deKT, TEXHONOT s, MaTEpHUATEL.

Quspka: Marepus, aToM, OSIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJTH]I,
M30TOIbI, PAaJMOAKTUBHOCTh, MOJICKYJA, 3JIEKTPUYECKUH 3aps, MPOBOLHHUKH,
TNONyNIPOBOJIHUKH, ~ UINICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TENO, OObBEM,
arperaTHOe COCTOSIHUE BEILECTBA, I'a3, PACTBOP, PACTBOPHUMOCTb, KPHCTAILTHYECKAS
peeTKa, CIIaBbl, (U3MYECKHE BENMYMHBI, €AMHUILI H3MEPEHHsS, KOCMHUECKOe
IPOCTPAHCTBO, IIJIaHeThl, 3BE3/1b1, COoNHIIE.

buonorus: ¢orocunres, npixanue, 6Gmocdepa, sKocHcTEMa, MHUHepaJbHbIE
YAOOpeH¥s, MUKPOIJIEMEHTbI, MAKPO3JIEMEHTBI, IIATATENbHBIE BEIIECTRA.

I'eorpadus: armocdepa, rumpochepa, MuHepasl, TOpPHBIE  TOPOJBI,
TOJIE3HbIE UCKOIIAEMbIE, TOITUBO, BOJAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSI IMPOI'PAMMBI IO
XUMHHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPABOBAHMUSI

JIMYHOCTHBIE PE3YJIBTATBI

JIAYHOCTHBIE pe3ysbTaThl OCBOEHMSI I[POrPaMMBl OCHOBHOTO OBIIEro
00pa30BaHus JJOCTUIAIOTCS B XOJA€ OOYYEHMS] XMMHH B €IUHCTBE y4eOHOI u
BOCITUTATENIbHOM AESTETbHOCTU B COOTBETCTBHU C TPAAUIMOHHBIMU POCCUHCKHMH
COLMOKYJIbTYPHBIMA M JIyXOBHO-HPaBCTBEHHBIMH LEHHOCTSMH, MPHUHATHIMU B
obliecTBe MpaBWJIaMH W HOPMAMH IOBEIEHHS M CHOCOOCTBYIOT IIpoLeccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUAIM3ALIH 00YJatOIIHUXCS.

JIu4HOCTHBIE ~ pe3yNnbTaThl  OTPaXAOT  TOTOBHOCTh  OOYYAIOLUXCS
PYKOBOJICTBOBATbCS  CUCTEMOM  IMO3UTUBHBIX ILEHHOCTHBIX OpHEHTALUi U
pacIMpeHue OIbITa JAEATEILHOCTU Ha €€ OCHOBE, B TOM YHMCJIE B YaCTH:

1)maTpHOTHYECKOro BOCIIHTAHMA:

[EHHOCTHOI'0 OTHOUIEHHSI K OT€4YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HACICIHIO, TMOHHMaHMs 3HA4YEHHs XMMHUYECKOH HAyKd B JKU3HH
COBPEMEHHOI0 OOIlIeCTBa, CIOCOOHOCTH BIaAEeTh AOCTOBEPHON MH(pOpMAImen o
MEePENOBBIX NOCTHMXKEHUSAX M OTKDPBITUSAX MHUPOBOM U OTEYECTBEHHON XHMMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOILECTBA;

2)rpaxxaaHCKOro BOCIIUTAHHMSA:

IIPEACTaBICHUS] O COLHAIBHBIX HOPMax U MpaBUiIaX MEXKIAIHOCTHBIX
OTHOLICHHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
TMIOJIC3HOH,  y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W JIpYrHX  BHIax
AACSTENILHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOM [ESTENbHOCTH MpH
BBITIOJIHCHWH y4E€OHBIX, II03HABATEJBHBIX 3a/la4, BhHINOJHEHUM XHUMHUYECKHMX
3KCIIEPUMEHTOB, CO3aHUK Yy4E€OHBIX ITPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHHMAHKIO
U B3aUMOIIOMOIIM B IIpoOLIECCe 3TOW Y4YeOHOM JIE€ATEIbHOCTH, TOTOBHOCTH
OLEHMBATh CBOE IMOBEJCHWE M IIOCTYIIKM CBOMX TOBapMIled C MO3HUIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM € Y4E€TOM OCO3HAHUs [TOCIIEICTBUM IMOCTYIIKOB;

3)lIeHHOCTH HAYYHOr0 MO3HAHMA:

MHPOBO33PEHYECKHE MPEICTABICHUS] O BEIIeCTBE W XHMHUYECKOM peakIuy,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH MU COCTaBIISIOIIHME
OCHOBY [Ulsl ITIOHUMaHHs CYIIHOCTH HAy4YHOH KapTHUHBI MHUpA, NMPEACTABIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUsl IIPUPOJBI, B3aMMOCBS3SX 4YeJOBEeKa C
NPUPOJHOM CPeIOid, O POJIM XMMUH B TIO3HAHUH 3THUX 3aKOHOMEPHOCTEIA;

II03HaBaTeJIbHbIE MOTHBBI, HAIPaBJIECHHbIE HA IOJyYEHHE HOBBIX 3HAHUU IO
XAMWH, HEOOXOAMMEBIE Il OOBSICHEHHs HAOMIONaeMBIX IPOIECCOB U SBIICHUIA,
NO3HABATEJIbHOW, MHPOPMALMOHHONW M YHUTATEIbCKOW KYJIBTYpPHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTEJIbHOH pPaboThl € y4YeOHBIMH TEKCTaMH, CIpPaBOYHOM



JUTEPATYypOH, MOCTYNHBIMM TEXHUYECKHMH CpEICTBaMU UH(QOPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpPeC K OOYYEeHHI0 M IIO3HAHHWIO, JIOGO3HATENHHOCTh, I'OTOBHOCTD M
CIIOCOOHOCTH K caMOOOpa3OBaHMIO, MPOEKTHOW | UCCIIeTIOBATENbCKOM
ACATEIIEHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIE€HHOCTH U YPOBHs OOyYeHHS B
NaJbHEHIIEM;

4)(popMupOBAHHS KYJIBTYPbI 310POBbS:

OCOSHAaHHME LCHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY
3/I0POBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 »KH3HH, OCO3HAHME IOCIEACTBHH H
HETIPUATHE BPEAHBIX NPUBBIYEK (YNOTPEGICHUs aKOTOJIsl, HAPKOTHKOB, KypPEHHUs),
HEOOXOMMMOCTH  COONIONEHUS] TPaBHI  Ge30MacHOCTH npu  obpaiieHud ¢
XUMHYECKIMH BEIIECTBAMH B OBITY M PEaIbHON JKU3HHU,

S)TpyaoBoro BocnuTaHus:

MHTEPEC K MPaKTHIECKOMY H3yIEHHUIO NPOPECcCHii M TpyAa pasiM4yHOro poja,
YBOXCHHE K TPyNy M pe3ysibTaTaM TpPyAOBOH JAEATEIBHOCTH, B TOM 4YHCJE Ha
OCHOBE MPUMEHCHHS MNPEIMETHBIX 3HAHUA MO XHMHH, OCO3HAHHBIH BBIGOP
MHIMBUYaTbHOH TPAGKTOPUM MPOJODKEHHUs 00Pa30BaHus C YYSTOM JIAYHOCTHBIX
MHTEPECOB M CNIOCOOHOCTH K XMMHH, OGIIECTBEHHBIX MHTEPECOB M MOTpeGHOCTEH,
YCHEIIHON NPOpECCHOHANBHOM NeSTENBHOCTH U PA3BUTHSI HEOGXOIMMBIX YMEHUM,
FOTOBHOCTB aIalITUPOBATHCS B IPOPECCHOHANIBHOM CpeJie;

6)3K010rHYEeCKOro BOCIIMTAHMSA:

OKOJIOTHYECKH L€IECO00pasHoe OTHOLIEHME K MNPHPOJE KaK HCTOYHHKY
KU3HU Ha 3emile, OCHOBE €& CyIEeCTBOBAaHMS, IIOHMMAHKEe EHHOCTH 3JI0pOBOTO U
GesomacHoro obpasa J>KM3HH, OTBETCTBEHHOE OTHOINCHHME K COOCTBEHHOMY
(GU3MIECKOMY M IICHXHYECKOMY 3]0pPOBBIO, OCO3HAHHME IIEHHOCTH coOuro e Hus
npaBHi 6e30I1aCHOTO MOBE/ICHHMs! IPH paboTe C BEIeCTBAMH, 4 TAKXKe B CUTyaIHsX,
YTPOXKAIOLIUX 3I0POBBIO U XHU3HU JIFOIEH;

CTIIOCOOHOCTH NPHUMEHSTh 3HAHUS, [OJyYaeMble MPH H3yYeHHH XUMUH, IS
peHICHHUA 3a/ia4, CBA3AHHBIX C OKpPYXKAIOLIEH IPUPOTHOMN CPENOi, IS TOBBIIIIEHHSI
YPOBHS  OKOJIOTUMECKOH  KyJBTYPBI, OCO3HaHHSl INOGAIBHOTO — XapakTepa
OKOJIOTHYECKUX TIPOOJIeM U TMyTel MX peILIeHHs MOCPEACTBOM METOOB XHMHH,
SKOJIOTHYCCKOrO MBIIUICHHS, YMEHHUSI PyKOBOJACTBOBATECS MM B II03HABATEIBHOI,
KOMMYHHMKAaTHBHOM U COLUATIBHOM IPaKTUKE.

METAINIPEAMETHBIE PE3YJbTATHI

B cocraBe MeTanmpeiMeTHBIX Ppe3yNbTATOB BBIACISIOT 3HAYMMEBIE IS
(OpPMUpOBAHMS MHPOBO33pEHHsS OOIIEHAYYHBIC IIOHSTHUS (3akoH, Teopus,
NPUHLMI, TUIIOTE3a, (akKT, CUCTeMa, MPOLECC, SKCIEPUMEHT U JIPyToe. ), KOTOpbIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX Yy4E€OHBIX IMpPEaMETax M IIO3BOJISAIOT HA
OCHOBE 3HaHMH U3 3THX NPEJMETOB (hOPMHUPOBATH NPEJCTABICHHE O LEIOCTHOM



Hay4IHOH KapTHHE MHpa, 1 yHUBEPCANIbHbIE yueOHbIe IeiCTBHS (II03HABATENbHEIE,
KOMMYHHMKAaTHBHBIE, PEryJSITHBHbIE), KOTOpbIE o0becrednBaroT (HOpMHPOBaHHE
FOTOBHOCTU K CaMOCTOATENbHOMY IUIAHUPOBAHUIO M OCYIUECTBICHMIO y4eGHOIM
NESATETbHOCTH.

IlosnaBaTesibHBIe YHHBepCAJIbHbIE Y4eOHbIe JeificTBHS

ba3zoBble Jioruyeckue aeiicTBus:

YMEHHUS HCIIOJIb30BATH IMPUEMBI JIOTHYECKOTO MBILUIEHUS IPH OCBOSHHH
3HaHUH: PacKphIBATh CMbIC XMMHYECKHX TOHSTHH (BBLAENATh UX XapaKTepHbIE
NpPHU3HAKH, yCTaHABIMBATh B3aWMOCBS3b C JPYTUMH HOHATHSMHM), HCIIOIb30BaTh
TOHSTHS JULSL OOBSICHEHHS OTJCNBHBIX (DAaKTOB U SIBJIEHHH, BRIOMPATh OCHOBAHUS 1
KPUTEPUH ISl KIACCH(QUKALMA XMMHUYECKMX BEIECTB M XMMHUECKHMX peaKiiuii,
YCTaHaBJIUBaTh IMPUYMHHO-CIICJCTBEHHbIE CBA3M MEXTY OOBEKTAMH M3yYeHHS,
CTPOUTDH JIOTUMECKHE PACCYX/ICHUS (MHAYKTUBHBIE, eyKTHBHbIE, 110 aHAIOTHH),
JieNIaTh BBIBOJIBI U 3aKJIFOUEHUST

YMEHHE TPUMEHATH B MPOLECCE TMO3HAHHWSA IMOHATUS (IpeAMETHBIE |
MeTanpeMeTHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCTIONb3yeMbIe B XUMHH,
peo6pa3oBbIBATE MIMPOKO IPUMEHSIEMbIE B XUMUM MOJIEIBHbIC IPEACTABICHHS —
XMMHUYIECKHH 3HAK (CUMBOJI 3JIEMEHTa), XHUMH4Yeckas (OpMylTa M ypaBHEHHE
XMMUYECKOH PeaKiMy — IPH PEIIeHHH y4eOHO-II03HABATENBHBIX 3a/1a4, ¢ YIETOM
STUX MOJEIBHBIX IPEACTABICHUA BBIABIATE U XapaKTePH30BaTh CYIIECTBEHHBIE
MPU3HAKM M3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHUECKHX PEeaKiuii,
BBISIBIISAIT ~ OOIME  3aKOHOMEPHOCTH, INPHYMHHO-CIEICTBEHHBIE CBS3H WU
IPOTUBOPEYHMSI B M3yYaEMBIX IPOIIECCAX U SIBICHUSX.

ba3zoBbie HcceqoBaTeIbCKHE ACHCTBHS:

YMEHHE HCIIOJIb30BaTh ITOCTABIEHHbIE BOMPOCHI B Ka4yeCTBE MHCTPYMEHTA
TIO3HaHMsA, a TaKKe B KavyeCTBE OCHOBBI Ui (POPMUPOBAHHUS THIIOTE3bI I10
IPOBEpPKE MMPAaBUIILHOCTH BBICKa3bIBAEMBbIX CYXXKICHUI;

NpHOOPETeHNEe OMbITAa MO ILIAHMPOBAHMIO, OPraHM3allM¥ M MPOBEIEHHIO
YUCHHYECKUX OKCIIEPUMEHTOB, yMeHHe HaOoJaTh 3a XOJOM IIpolecca,
CaMOCTOSATENIPHO NPOrHO3MPOBATE €r0 Pe3yJIbTaT, (POPMYIUPOBATh 000OIEHHS U
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEAEHHOIO OIbITa, UCCIENOBAHUSA, COCTABISTh OTYET
0 MpoJesaHHoM pabore.

Pab6oTa ¢ unpopmanueii:

yMEHHE BBIOMpATh, aHAIU3UPOBATE U HHTEPNPETUPOBATH HH(DOPMALHIO
PasIMYHBIX BUIOB M (POPM Mpe/CTABICHHUS, [OMy4aeMyIO U3 Pa3HBIX HCTOYHMKOB
(Hay4HO-IIONyJIspHAs  JTUTEpaTypa XUMHYECKOTO COMEpXKaHHS, CIIPABOYHBIE
nocoOus, pecypcel MHTepHeTa), KPHTHYECKHM OLEHHBAaTh MPOTHBOPEUMBYIO W
HEJIOCTOBEPHYIO HH(POPMAIHIO;



YMEHHE NPUMEHATh Pa3jIddHble METO/BI M 3aNpOCHl IIPH MOMCKE H OTGOpe
MHQOPMAallMM U COOTBETCTBYIOLIMX NAHHBIX, HEOOXOMMMBIX JUIS BBINOIHEHHS
Y4€OHBIX U M03HABATENBHBIX 3a/[a ONPEAENEHHOTO THIIA, IPHOOPETEHHE ONBITA B
00JIacTH  WCIOJB30BAHUA  HMH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOT U,
OBJIA/ICHUE KyJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMUS PA3/IMYHBIX TOUCKOBBIX CHCTEM,
CamMOCTOSATENIEHO BBIOMpPATh ONTHMAbHYIO GOPMy IpeACTaBiIeH:s HHMOPMALUU 1
HIUTIOCTPUPOBATh pEIIaeMble 3aa4d HECIOXHBIMH CXeMaMH, IMarpaMMaMu,
Apyrumu popmamu rpadMKi U UX KOMOMHALIUSIMHE,

YMEHHE HCNONb30BaTh M aHAIW3UPOBaTh B Ipolecce Yy4eOHOH u
MCCIIENI0BATENIECKON JSATEbHOCTH HHPOPMAIHIO O BIMSHUHM HPOMBIILICHHOCTH,
CENbCKOTO XO34HCTBA U TPAHCIOPTA HA COCTOSHHE OKPYXKAIOIIEH MPHPOJHOMN
Cpensl.

KoMMyHHKaTHBHBIE YHHBepCaIbHbIE YueGHbIE JelCTBHS:

YMEHWs 3a1aBaTh BONPOCHI (B Xome Juanora u (WIM) IMCKYCCHH) IO
CyecTBy ~ oOCyXHaeModl  TeMbl, (OPMyIMpOBaTH CBOM  IPEUIOKEHHUS
OTHOCHUTEJILHO BBINIOJIHEHUS PEIOKEHHOM 3a0a4u;

YMEHHS  NPEACTaBJIATh  IOJy4YEHHBIE  pe3yabTaTbl  ITO3HABATEIBHON
ACATCNIBHOCTA B YCTHBIX M [HMCBMEHHBIX TEKCTaX; JeNaTh IPe3eHTALUIO
pe3yJIbTaTOB BBINOJIHEHMS] XMMHYECKOTO SKCNEpHMEHTa (11aGOpaTOpHOro OIbITA,
1abopaTopHOH PaGOTHI IO HCCIIEAOBAHUIO CBOWCTB BEIECTB, y4e06HOTr0 IpoeKTa);

YMEHHsl y4eOHOrOo COTPyIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENPHOM M MCCIIE/IOBATENbCKOM  JEATENBHOCTH TIPH  PELICHHH
BO3HHMKAIOIIUX NPOOJIEM Ha OCHOBE y4yéTa OOIMX HMHTEPECOB WM COIJIACOBAHUS
no3uIuiA (00CYXK/eHUs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI», KOOpAUHAIIHS
COBMECTHBIX JIEHCTBHM, OIpefieleHHe KPUTEPHEB II0 OIEHKE KadyecTBa
BBIIIOJIHEHHOM pabOTHI U OPYTHE).

PerysisiTuBHBIC YHHBepcaJbHbIe yueOHbIe qeficTBHS:

YMEHHE CaMOCTOSATENIBHO OINpPENENATh LENU JesTebHOCTH, IUIaHWPOBATh,
OCYIIECTBJIATh, KOHTPOJIMPOBATh W NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO
JIeATeNbHOCTD, BEIOUpaTh Hanbonee b dekTUBHbIE CrIOCOOBI pelIeH s YIeOHbIX 1
TIO3HABATENIBHBIX 33/1a4, CaMOCTOSTENLHO COCTAaBIATh WM KOPPEKTHPOBATH
NPE/ITIOKEHHBI  aITOPUTM NEHCTBMH IPU BBINONHEHWH 3alaHui ¢ y4&ToM
TNOJy4eHHUs] HOBBIX 3HaHHUW 00 M3y4aeMbIX OOBEKTax — BEIIECTBAX M peaKIUsiX,
OLCHUBATh COOTBETCTBHE IIOJ[y4YEHHOIO pe3ysbTaTa 3asBIEHHOM LIEJId, yMEHHe
UCIIOJIb30BATh M aHAIIM3UPOBATH KOHTEKCTBI, IIPejIaraeMbie B YCIIOBUY 3a1aHHA.

NPEJMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pPe3yJBTaTOB IO OCBOGHHIO 00S3aTeNIbHOIO
COZIep)KaHMs, YCTaHOBJIEHHOIO JaHHOH ¢enepanbHON paboueit mnporpamMmoii,
BBIJICJISIOT: OCBOEHHbIE OOYYarOIMMUCS Hay4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI



AEUCTBUH, crenuduUeckre [yl NPEAMETHOH 006JacTH «XUMHUSI», BUIBI
ACATENIBHOCTA [0  TIONYy4YEHHMIO HOBOIO  3HAHMA, €ro0 WHTEPHPETAIHH,
NpeoOpa3oBaHKIO U IPUMEHEHHIO B PA3MYHBIX Y4€OHBIX U HOBBIX CUTYyaIUsX.

K xoniy oGyuenus B 8 kiiacce npeiMeTHbIE pe3yIbTaThl HAa 6A30BOM YPOBHE

JIOIDKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y O0YYAOIIMXCS YMEHHIA:

* PackpeIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHIH: aToM, MoJeKya,
XUMUYECKUH DJIEMEHT, MPOCTOE BEILIECTBO, CIIOXKHOE BEILECTBO, CMECH
(omHOpOJHAs M HEOMHOPOIHAsS), BAJIEHTHOCTh, OTHOCHTENbHAS aTOMHAS M
MOJICKyJIsIpHas Macca, KOJIMYeCTBO BEINECTBA, MOJIb, MOJIIPHAas Macca,
MaccoBast 10J1s1 XHMUYECKOT0 3JIEMEHTa B COETUHEHHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIATEILHOCTD, CTEIICHb
OKHMCJICHUS, XMMHMYECKas DPeaKlys, KiacCM(QMKalMs peakiuil: peakiuu
COCIIMHEHHS, DPEaKIMU pA3IOKCHHS, PEaKLUH 3aMeIleHHs, peaKLUuu
OOMeHa, 9K30- U SH/IOTEPMHUYECKHE PeaKLUH, TETIoBoH SddexT peakiuu,
PO aTOMa, 3JIEKTPOHHBIM CIIO aroma, aToMHas OpOHTalb, pagdyc
aroMa, XUMHYECKas CBsI3b, MOJISIPHAs U HENOJSIpHAsi KOBAJEHTHAs CBS3b,
HWOHHAas CBA3b, UOH, KATHOH, aHMOH, PacTBOP, MAccoBasl AOJIS BEIIeCTBA
(MpoLeHTHAs: KOHIIEHTPALKs) B PACTBOPE;

* WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHYECKUX TIOHATHH W
NPUMEHSTD 3TH MOHATHS [IPY ONTMCAHUH BEIIECTB U MX MPEBPaILleHUI;

* MWCHOJNB30BATh XHMMHYECKYIO CHMBOJMKY JJIsi COCTaBieHUs (OpMyII
BEIIECTB U YPAaBHEHUH XUMHYECKHX PEaKIIMIA;

® ONpEAENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OHMHAPHBIX COEIMHEHHMSX,
CTEIIEHb  OKHCJICHUS  3JIEMEHTOB B  OWHApHBIX  COEIMHEHHMSX,
NPUHAJIE)KHOCTh BEIIECTB K ONpeNeNEHHOMY KJIacCy COEIMHEHHUI Mo
Gopmynam, BUI XUMHYECKOH CBsi3W (KOBAleHTHAs ¥ HOHHas) B
HEOPraHMYEeCKUX COeTUHEHHUSX;

e packpeiBath cMbicn Ilepuoguueckoro 3akona J[. WM. Menzgeneesa:
JIEMOHCTPUPOBATh TOHHMAHHWE IIEPUOAMYECKON 3aBHCHMOCTH CBOMCTB
XMMHUYECKHX JJIEMEHTOB OT UX MOJIoXeHHs B [lepuommueckoii cucreme,
3aKOHOB COXpaHEHHsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJIIPHOT'O y4€Hus, 3aKOHa ABOraipo;

* ONWCBIBATE M XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepronuueckoit
CUCTEMbl XMMHYECKHX DJIEMEHTOB: pa3jiuyaTh I[IOHATHS «TJIaBHAs
noarpynna (A-rpynma)» u «mobo4nas noarpynmna (b-rpymma)», Maiuse u
GosbliMe MEpUOJBI, COOTHOCHTH OGO3HAYEHHs, KOTOPHIE HMEIOTCSH B
Tabiuue «llepumonuyeckas cucreMa XuMuuYeckux osnementoB JI. U,
MenzeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsjl sA/pa, 00llee YHCIIO SIEKTPOHOB
U pacrpeieJieHHe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(ULIUPOBATE XUMUYECKHE DIIEMEHTBI, HEOPraHMIECKHEe BEIEeCTBa,
XMMHYECKHe peakuuu (10 YUCIy M COCTaBY YYacTBYIOIIMX B peaKIUH
BELIECTB, [0 TEITIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOINME XMMHYECKHE CBOHCTBA BEIECTB
Pa3IMYHBIX KJIaCCOB, MOATBEPIK/asl ONMCAHUE IPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHHMH COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIMIA;

IIPOrHO3KUPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT UX KAUE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKaHHs XHMHUYECKHX IPEBPAIlEHUH B
Pa3IUYHBIX YCIIOBHUSX;

BBIYMCIISIT  OTHOCHTEJIbHYIO MOJIEKYJIAPDHYI0 M MOJISIPHYKO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XHMMHYECKOro »3JeMeHTa 10 (opMmye
COeIMHECHMUSI, MaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKOW peaKIuu;

NPUMEHATh OCHOBHBIE OINEPALlii MBICIIUTEIBHON JAEATENBHOCTA — aHAH3
M CHHTE3, CpaBHEHHE, O0OOILIEHME, CHCTEMAaTHU3aIUIO, KIACCU(PUKALUIO,
BBISIBJICHHE TPUYMHHO--CIIEACTBEHHBIX CBS3€d — JUIS W3y4YEHUs CBOMNCTB
BEIIECTB M XUMHUYECKHX PEaKlUd, eCTeCTBEHHO-HAYyYHbIE METObI
NO3HaHWsl — HalOJIOJEHUE, HM3MEpPEHHe, MOJCIMPOBAHHE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICIIEHHBIHN);

CllefloBaTh ~ NpaBWJiaM  IIOJb30BAHUS ~ XHUMHUYECKOM  MOCYHod |
nabopaTopHbIM  00OpYZOBaHHEM, a TakXKe MpaBHiIaM OOpaIleHHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUMSMH II0 BBIIOJHEHHUIO
1a0OpATOPHBIX XHMMYECKHMX OIBITOB [0 TOJYYEHHIO M COGHPAHHIO
ra3o00pasHbIX BeIIeCTB (BOAOPOJa M KHCIOPOAA), IPHIOTOBICHHIO
PacTBOPOB C OMNpPENEIEHHON MAacCOBOW J0Jiell pacTBOPEHHOIO BEIECTBa,
IUIAHUPOBaTh M INPOBOJUTH  XUMHYECKHE  OKCIEPUMEHTHI  ITO
pacro3HaBaHHUIO PACTBOPOB IENIOYEH U KUCIOT C IOMOIIBIO HHIHKATOPOB
(makmyc, dpeHondTanenH, METUIOPAHXK U IPyTrHe).

K koHiy o6ydyenus B 9 kyiacce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YpOBHE
AOJDKHBI OTPpaXaTh CHOPMUPOBAHHOCTD Y 00YYaIOIIUXCSI YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX [OHATHN: XUMHYECKHI
JJIEMEHT, aTOM, MOJIEKyja, HWOH, KAaTWOH, aHHWOH, IPOCTOE BEILIECTBO,
CJIOXKHO€ BEIECTBO, BaJIEHTHOCTB, 3JIEKTPOOTPHUIATENILHOCTh, CTEIEHb
OKHCIJICHUS, XUMHUYECKas peaklusi, XUMHUYEeCKasi CBS3b, TEILUIOBOM 3 deKT
peakiyu,  MOJib, MOJSIDHBIA ~ 00BEM,  pPacTBOp,  3JIEKTPOJIHTHI,
HEBJIEKTPOIIHTEL, QJIEKTPOJIMTUYECKAsT JUCCOLUAIMS, PEaKIHX HOHHOI'O
OOMeHa, KaTaauM3aTop, XHMHYECKOe paBHOBECHE, OOpaTUMBIE H



HEeoOpaTHMBbIe PEakUHH, OKHCIHTEIbHO-BOCCTAHOBUTENBHBIE DEaKIHy,
OKHCJIUTENb, ~ BOCCTAHOBHUTENb,  OKHCIE€HHE W  BOCCTaHOBIICHHE,
IIOTPOIIHs, aM(pOTEPHOCTh, XMMHUYECKasl CBS3b (KOBAEHTHAS, WOHHAS,
METa/INIeCKas), KPUCTALIMYECKas peméTka, KOPPO3HS MeTalIoB,
CIUIaBbl, CKOPOCTh XHMMHYECKOW pEaKIMH, IIPENeNbHO IOMyCTUMAs
KoHueHTpanus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATHH W
NPUMEHSATH STH IOHATHS [IPY ONMCAHUK BEIIECTB M MX IPEBPAILCHHI;
HCIIOJIb30BaTh  XMMHUYECKYI0 CHUMBOJIMKY JUISl COCTaBIEHHsS (GOpMyII
BEILIECTB U YPaBHEHUN XUMHYECKUX PEeaKIHii;

ONPEACIIATh BAJICHTHOCTh M CTEIIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAIJIEXHOCTh BELIECTB K
ONPE/IeIEHHOMY KIIacCy COEOMHEHHWH 10 (hopMynaM, BUX XHUMHUECKOM
CBA3H (KOBAICHTHAs, HMOHHAS, METAUINYECKas) B HEOPraHHIECKHX
COCNIMHEHMSAX, 3apsiji HOHA N0 XMMHUYECKOH opMyiie, XapakTep cpenbl B
BOJIHBIX PACTBOPAaX HEOPraHMYECKMX COSNUHEHUM, THII KPUCTAINIECKOM
PeIETKH KOHKPETHOT'O BEILECTBA;

packpbeiBath cMbici Ilepuoguueckoro 3akona J[. M. Menneneesa u
AE€MOHCTPHPOBATh €ro IOHMMAaHWe: OINKUCHIBATh W XapaKTepU30BaTh
Tab4Hyo QGopmy Ilepuoauveckodl cUCTEMBl XHMHYECKHX SIIEMEHTOB:
pasnu4aThk TMOHATHA «rylaBHas mnoarpynma (A-rpymnma)» U «1moGodHas
noarpynna (b-rpynna)», mansle u Gosblude NEpHORBI, COOTHOCHTE
0003HAaYEHHs, KOTOphle MMEIOTCS B TEPUOJMYECKON Tabiuue, c
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHHS  aTOMOB  XHMHYECKHUX
2IEMEHTOB (COCTaB M 3apsn  sapa, oOllee YHCIO 9JIEKTPOHOB U
pacnpeziesieHue HMX 110 3JIEKTPOHHBIM CJIOSIM), OOBIACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMU CBOWCTB BJIEMEHTOB M UX COEIUHEHUH B
npefiesiax MajbIX NepHOJOB U IIABHBIX MOJTPYII C yYETOM CTPOSHHUS UX
aTOMOB;

KJIaCCHU(QULUMPOBATh XUMHYECKHE SIIEMEHTHI, HEOPraHHUYECKHE BEIECTBa,
XUMHUYECKHE peakuud (0 YMCITy M COCTaBy YYACTBYIOLIMX B PEaKIUH
BEILIECTB, IO TEIIOBOMY 3(P(EKTy, M0 U3MEHEHMIO CTENEHEH OKHCICHMS
XMMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (ONKMCBHIBATh) OOLME W ClHENUPUIECKHE XUMHYECKHE
CBOWCTBA IIPOCTBIX M CIIOXKHBIX BEIUECTB, MOATBEPXKAAS OIUCAHHUE
NpYMepaMH MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHHU COOTBETCTBYIOLIMX
XHUMHUYECKHUX PEaKLnii;

COCTaBJISITh YPaBHEHMs 3JIEKTPOIUTUYECKOW JAMCCOLMALIMM  KUCJIOT,
IIEJIOYei U COJIEH, TOJTHBIE U COKpAIEHHbIE YPaBHEHHs PEeaKIUii MOHHOTO



OOMeHa, ypaBHEHUs peakiHi, [OATBEPXKAAIOIMX CYILECTBOBAHME
T€HETUYECKOM CBSI3M MEX/Ty BEIECTBAMH Pa3IMYHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb ~ OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX —pPeaKIuii
NIOCPEICTBOM COCTaBJICHMS IICKTPOHHOTO GanaHca 3THX PeaKiHii;
NPOTHO3MPOBATh CBOKMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHMSI XHMHUYECKUMX MPEBPAIICHUN B Pa3IHYHBIX
YCIIOBHUSIX;

BBIUCIIATE  OTHOCHUTENBHYIO ~MOJIEKYJSIDHYIO W MOJSPHYIO MacChl
BEILCCTB, MAacCOBYIO [IOMI0 XHMUYECKOro B3JeMeHTa 1o (opMyie
COCANHEHHUS, MACCOBYIO JIONIO BELIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI
N0 YPaBHEHHMIO XMMUYECKOW peaKIuu;

CoOMoaTh  MpaBWia  TOJNB30BAHUS  XUMHUECKOM Iocyno  u
n1adopaTopHbIM  000pYJOBaHHEM, a Takke MpaBHia oOpatieHust ¢
BEIIECTBAMM B COOTBETCTBUM C WHCTPYKUMSIMM IO BBIIOJTHEHHIO
nabOPaTOPHBIX XUMHYECKHX OIBITOB IO TNOJYYEHHIO H COGHPAHMIO
ra3000pa3HbIX BELIECTB (AMMHaKa M YIJIEKHCIIOTO ra3a);

IIPOBOJUTH  peakUuM, IOATBEPXKIAIOIIME  KAYEeCTBEHHBIH  COCTAaB
PasIMIHBIX BELIECTB: PACIO3HABATh ONBITHBIM ITyTEM XJIOPHJ-, GPOMHE-,
MOZMA-, KapOoHar-, Qocdar-, cunukar-, Cynb(par-, TMAPOKCHI-HOHBI,
KaTHOHbI aMMOHHMSI M HMOHBI U3YYE€HHBIX METAJUIOB, IPHUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPax HEOPTaHHYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OINEPALIUUA MBICIIMTEIEHON NESTETbHOCTH — aHAINA3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHEe, CHCTEMATHU3ALUIO, BbISBICHHUE
IIPUYHMHHO-CJICICTBEHHBIX CBfA3€H — JUIS M3yYeHHs CBOMCTB BeIIECTB W
XMMHWYECKUX pPEeaKIMi, €eCTeCTBEHHO-HAy4YHBIE METONbI IIO3HAHMS —
HAOJIONICHNe, M3MEPEHHE, MOJEIUPOBAHUE, DKCTIEPUMEHT (peaibHbId |
MBICJIEHHBIN ).
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