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HNOSICHHUTEJIBHAS 3ATIMCKA

[IporpammMa N0 XUMHH Ha yYpOBHE OCHOBHOTO OOIIEro o0pazoBanus
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOI
00pasoBaTeLHOM MPOrpaMMbl OCHOBHOTO 0BIIEro 00pazoBaHuUs, NPeICTaBICHHBIX
B ®I'OC OO0, a rakke Ha ocHOBe (hemepanbHOil paboyell mporpamMMel
BOCITHTAHWSA U € y4ETOM KOHIEMIMH TIPETIoJaBaHus yueOHOro mpeaMera « XuMHUs»
B 00pa3oBaTeNbHbIX Opranusanusax Poccuiickoit Deneparuu.

Ilporpamma mo xumum naér npencraBieHHe O LeNsx, ObIIe CTpaTeruu
O0y4eHHs, BOCIMTaHHS W pasBUTHSA 0OYYAIOLIUXCS cpeacTBaMi  y4eOHOro
peaMmerTa, YCTaHaBIMBACT  00s34TelbHOE IIpeMETHOe colepkaHue,
[IpeyCMaTpUBaeT DPACIPEIeICHHe ero Mo KJaccaM H CTPYyKTYPHpOBaHHE IIO
pasielaM U TeMaM IIPOrpaMMBI I10 XHMHH, OIpPeeIseT KOJIMYECTBEHHBIE WU
Ka4YeCTBEHHbIE XapaKTePHUCTHKH cojepKaHus, PEKOMEHYEMYIO
I0CCI0BATEIBHOCTE  M3YYCHHS XHUMHH € YY46TOM  MEXKNPEIMETHBIX U
BHYTPUIIDEIMETHBIX ~ CBfA3€H, JIOTMUKM yueGHOro mporecca, BO3PACTHEIX
ocoOeHHOCTEH  00ydalomMXCcsl, ONpedeNnseT BO3MOKHOCTH npeaMera s
peamusaluu TpeOOBAHUH K pEe3yJbTaTaM OCBOCHHS OCHOBHOM 06pa3oBaTeNbHOI
pOTrpaMMbl Ha YPOBHE OCHOBHOIO 00wLIero 0Opa3oBaHusi, a Takxke TpeOGOBaHMUI K
pesyibTaraM o0y4eHHUsi XMMHH Ha YPOBHE LieJeil U3yYeHUs IPeMeTa ¥ OCHOBHbIX
BHJIOB y4eOHO-II03HABATENbHOM IEATENBHOCTH O0YYalOIerocs M0 OCBOSHHMIO
y4eOHOTro co/iepIKaHusl.

3HaHWe XHMHM CIYXHT OCHOBOM I8 (opMHpOBaHHS MHPOBO33PEHHUS
00y4arouerocs, ero NpeJcTaBIeHAH 0 MaTepHAILHOM eIMHCTBE MHPa, BaXXKHYIO
poJb WIpaloT (GopMHpyeMmble XHMHeHl NpeacTaBIeHHS O B3aMMOIIpeBpalIeHUIX
OHEpruH U 00 9BOIOIMM BELIECTB B IPUPOJE, O NYTSX PEIIEHUs TIOOATBHBIX
po0d/ieM YCTONYMBOIO Da3BUTHS YENOBEYECTBA — CHIPHEBOM, SHEPreTUUecKoil,
ITHILEBOH U IKOJIOrHYeCKOH Ge30macHoCTH, poiieM 31paBoOXpaHEHHS.

H3ydenne xumun:

CIIOCOOCTBYET — peanm3aliid  BO3MOXKHOCTEH  Juis CaMOpa3BUTHS U
(hopMHUpPOBaHHUS KyIBTYPbI IMYHOCTH, €& 06LIeH U (YHKIMOHATBLHO IrPaMOTHOCTH;

BHOCHT BKJIaZl B ()OPMHPOBAHME MBILUICHUSA M TBOPYECKHX CIIOCOBHOCTEH
OOYHalOILIMXCsA, HAaBBIKOB HX CaMOCTOSTENBHOH  y4eGHOl JIeATeJIbHOCTH,
SKCIICPUMEHTA/IbHBIX M HCCICIOBATEILCKUX YMEHUH, HEOOXOAMMBIX Kak B
I0BCE/IHEBHON YXU3HH, TaK ¥ B IIPOGECCHOHANLHOM e TeTBHOCTH;

3HAKOMHUT CO CHEUUM(QUKON HAYYHOrO MBIIUICHUS, 3aKIabBaeT OCHOBEI
[CJIOCTHOIrO B3IV HA €AMHCTBO MPUPO/ILI U YeJIOBEKA, SBISETCS OTBETCTBEHHbIM
JTarnoM B (POPMUPOBAHMH E€CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YYAIOIMXCH;



crocoOCcTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K [IPUPOJE, K YE/IOBEKY, BHOCHT CBOH BKJaj B KOJIOTHYECKOE
oOpa3oBaHue 00y4arOIIMXCH.

Jlannple HampaBieHHs B OOyYeHMHM XHMHH 00ECIeYMBAIOTCS CHELHGUKON
ColepiKaHusl  y4eOHOro  IpeaMeTa, KOTOPBIA  SIBIAETCS  IE€JArOrHYecKH
a/lalITHPOBAHHBIM OTpa’keHHeM 0a30BOM HayKU XUMHUHU Ha ONpeeIEHHOM JTale eé
Pa3BUTHSL.

Kypc x¥Muu Ha ypoBHE OCHOBHOI'O 0011ero o0Opa3oBaHus OPHEHTHPOBAH Ha
OCBOGHUE OOYYAIOUIMMUCS CHUCTEMBI [EPBOHAYAILHBIX IIOHATUH XHMMHH, OCHOB
HCOPraHHYeCKOH XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHH
OPraHUYeCKOM XUMHUH.

CrpyKTypa cojepikaHus IIPOrpaMMBbl IO XUMHH cHOPMHPOBaHA HA OCHOBE
CHUCTEMHOro mojaxozaa k e€ usydeHuro. ComepkaHue CKIaAbIBA€TCS M3 CHUCTEMBI
NOHATHH 0 XMMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHITHI 0 XUMHYECKOH
peakuud. OO6e 3TH CHUCTEMBl CTPYKTYpPHO OpTraHHM30BaHBl I10 TIPHHIIUITY
I10CJIEIOBATE/IbHOIO Pa3BUTHUSA 3HAHWKM Ha OCHOBE TEOPETUYECKHX MpPeACTaBIeHUN
pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYeHHUsI KaK OCHOBEI BCEIr'0 €CTeCTBO3HAHMS;

— Ilepuoauyeckoro 3axona /I. 1. MenieneeBa kak OCHOBHOI'O 3aKOHA XHMMHH;

— YUEHHS O CTPOSHHH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBJCHUM 00 DJIEKTPONUTUYECKOH AUCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HAHMA pacCMATPUBAIOTCS HAa OCHOBE OMITHPUYECKH
IIOJIy4EHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO
YPOBHS K JPYroMmy, BBIITOJHAS (QYHKUMH OOBSICHEHHS M NPOTHO3HMPOBAHUA
CBOMCTB, CTPOCHHS M BO3MOXHOCTEH INPAKTUYECKOIO NPUMEHEHHMS U IOJTydYeHHS
H3y4daeMBIX BEIIeCTRB.

OcBoenne nporpaMMbel 0 XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHHUIO
[PE/ICTABJICHNS 0 XHMHUYECKOM COCTaB/SIOIIEH HayYHOW KapTHHBI MHpa B JIOTHKE
€€ CHCTEeMHOM MPHPOJIbI, IEHHOCTHOIO OTHOLUEHHsS K HAyYHOMY 3HaHHIO H
METO/laM II03HaHus B Hayke. M3yueHue XMMHUU NPOUCXOIUT C TMPUBICYEHHEM
3HAHHA W3 paHee W3Y4YEeHHbIX Y4eOHbIX mpeaAMeToB: «OKpyKaromui Mupy,
«buonorus. 5-7 knacce» U «Du3nka. 7 Kiacey.

[Ipy wM3y4yeHMM XUMHM TPOUCXOAUT (HOPMUPOBAHHE 3HAHHMM OCHOB
XMMHUYECKOH HayKd Kak 00JacTH COBPEMEHHOTO eCTEeCTBO3HAHMS, NMPAKTHYECKON
AeATeNbHOCTH YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOH KYJBTYpBI.
3agada yueOHOro InpeaMera COCTOMT B (DOPMHUPOBAHMH CHCTEMBI XHMHYECKHX
3HaHUH — Ba)XXHEHIIMX (aKTOB, IOHATUH, 32aKOHOB M TEOPETUYECKHUX ITOJOKEHUH,
AOCTYIHBIX 0000INEHHH MHPOBO33PEHUECKOI'0 XapakTepa, s3bIKa HAyKd, B



NpuoOUIeHMM K Hay4HBIM MeEToJaM TIO3HaHWs INPH M3YYEHHH BEUIECTB H
XMMHYECKMX peakliii, B GOPMHUPOBAHUU U Pa3BUTHUU [MO3HABATEIbHBIX YMEHHH M
X [PUMEHEHMHM B y4eOHO-IIO3HABaTeIbHOM U yueOHO-MCCIe/[0BaTe/IbCKOM
JIeSTETBHOCTH, OCBOCHHMM TIpaBUi Oe3omnacHoro oOpallleHHs € BELIECTBAMH B
[10BCEHEBHOM KU3HH.

[Ipy u3y4YeHHH XHMHH Ha YPOBHE OCHOBHOIO 00IIero oOpa3zoBaHHA BaXKHOE
3Ha4YeHHUEe MIPUOOPEITN TaKue 11 , Kak:

— QopMupoBaHHE WHTEUIEKTYyaJbHO pa3BUTOH JIMYHOCTH, TOTOBOHM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATENBHOMY IIPUHATHIO PELIEHHH,
CTIOCOOHOM aJanTHPOBATECS K OBICTPO MEHSIIOUIMMCS YCIOBHM XU3HH;

—  HanpaBlIeHHOCTh OOydYeHHMs Ha CHCTEeMaTH4ecKkoe IpHoOIIeHne
00y4YarolMUXCss K CaMOCTOATE/IbHONW II03HABATEIBHON [IEATEIbHOCTH, Hay4YHBIM
METO[aM I03HaHus, GOPMHUPYIOIIMM MOTHUBALMIO M pa3BHTHE CIIOCOOHOCTEH K
XHUMUH;

— obecrieueHne yCIOBHH, CIIOCOOCTBYIOMIUX MPHOOPETEHHIO 00yYaroIMMHCS
OTIbITAa Pa3HOOOpPa3HOM [EATENbHOCTH, I[IO3HAHHMA M CaMOIIO3HAHHs, KITHOYERBIX
HABBIKOB (KJTFOYEBBIX KOMIIETEHUMMH), UMEIOIUX YHHBEPCAJIbHOE 3HAa4YeHHe IS
pa3IUYHBIX BUOB JAESTEIIEHOCTH;

— ¢dopmupoBaHue oO0meH GYHKIMOHATBHON M  €CTECTBEHHO-HAYyYHOM
IPAMOTHOCTH, B TOM YHCJIe YMEHHH OOBSCHATP M OLEHMBATH SBJICHUS
OKpY’KalOIllero MUpa, UCIONb3ys 3HAHUS U ONBIT, IOJYYEHHBIE [PH H3YYCHHH
XMMUH, TNPUMEHSATh HMX IIPH pelleHHH NpoOdjeM B ITOBCEJHEBHOW JKHU3HH H
TPY/IOBOH I€ATEJIbHOCTH;

— ¢opmupoBaHue Yy 00yyarolUMXCs T'yMaHUCTHYECKMX OTHOLICHHH,
[IOHMMAHUs I[EHHOCTH XWUMHUYECKMX 3HAaHUH [ BbIPAaOOTKH 3KOJOTHYECKH
11eJ1ec000Pa3HOro IMOBEACHUs B OBITY W TpPYLOBOM MAEATENBHOCTH B IENSX
COXpaHEeHHsI CBOETO 3/I0POBhsl H OKpY Kalolllel NPUPOIHON Cpebl;

— pa3BUTHE MOTHBAaLMH K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTDOJIIO M
CAaMOBOCITMTAHMIO Ha OCHOBE YCBOCHHS OOIIEYEJOBEYECKUX LEHHOCTEH,
rOTOBHOCTH K OCO3HAHHOMY BBIOOpY NMpOGMIS M HANpaBI€HHOCTH JalbHEHIIEro
o0y4eHusl.

OO0miee YMCIO 4YacoB, OTBEAEHHBIX [UIsl M3YyYEHHS] XHMHHM Ha YPOBHE
OCHOBHOTrO 0011ero oopasoBanus, cocraBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacos (2 yaca B HeJlelo).



COJAEPKAHHUE OBYYEHHSA

8 KUVIACC

IlepBoHavaibHbIC XUMHYECKHE TOHATHS

[Ipenqmer xuMuH. Poilb XMMHHU B XKU3HHM 4elloBeKa. XHMMHS B CUCTEME Hayk.
Tena u BemecrtBa. DuU3MYECKHE CBONCTBA BeLIECTB. AIperaTHoe COCTOSHHE
BeuiecTB. [loHATHE 0 MeToxax Mo3HaHHs B XMUMHHU. UHCThIe BellecTBa U CMECH.
CnocoObl pa3aesieHus cMecen.

ATOMBI KM MOJIEKYJIBl. XHUMH4YecKHe »3jeMeHTbl. CHMBOJIBI XHMHUYECKUX
351eMeHTOB. [IpocThie U clioxkHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyrna. BaneHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB.
3aKkOoH IIOCTOSIHCTBAa cocTaBa BeulecTB. OTHOcuUTenbHas aroMHas Macca.
OTtHocuTenbHas MOJEKyJspHas Macca. MaccoBasi JOsi XMMUYECKOro 3JeMeHTa B
COCIMHEHUH.

Konnuectso Bewectsa. Mosb. MossipHas Macca. B3auMocBsA3b KOJIMYeCTsa,
Macchl M 4YHCIIa CTPYKTYPHBIX eIMHMI BemnlectBa. Pacu€rel mo ¢opmyniam
XUMHUYECKUX COCIMHEHUH.

Ouszuyeckre U XUMUYECKHUE SBJIeHUS. XUMUYecKasi peaklus U e€ NpU3HaKu.
3aKOH COXpaHEHHs MacChl BEUIECTB. XMMH4YeCKHe ypaBHeHMs. Kiaccuduxanms
XUMHYECKMX peaKil (COeIMHEHUs], Pa3IOKEeHHs, 3aMellleH s, oOMeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH I0CYJI0H, paBuiiaMu paboThsl B 1abopaTopuu U
npuéMamMu oOparnieHus ¢ JabopaTOpHBEIM 000pyI0BaHUEM, H3yHYeHHE W ONHUCAHHE
bu3udyeckux CBOMCTB 00pa3lOB HEOPraHHYEeCKHX BEIIeCTB, HaOIIOIeHHEe
¢uszuueckux (TUIaBlIeHHE BOCKA, TasHUE JIbJla, pacTUpaHHe caxapa B CTYIIKE,
KHAIIEHWe W KOHJEHCAIlUs BOJABI) U XMMHYECKUX (TOpeHHe CBeYH, IIPOKaIuBaHHE
MeJIHOM IIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOM) sSBJIeHUH, HaOmoaeHue 1
OIKMCAaHUE IPU3HAKOB IPOTEKAHMUSI XMMHUYECKMX peaklMi (pas3ioxeHHe caxapa,
B3aMMO/ICICTBUE CEPHOM KHCJIOTBI ¢ XJIOPUAOM Oapus, pasziioiKeHHe TMAPOKCUIA
meau (II) mpu HarpeBaHuM, B3aMMOAEHCTBHE Xejle3a ¢ pacTBopoM coiu meau (I1),
M3y4deHHe CIIOCOOOB pa3/iesieHus] CMeceil: ¢ IOMOIIBI0 MarHuTa, (QUIBTPOBaHUE,
BbIlIApUBAHHUE, JUCTHIUALMSA, XPOMATOrpaQus, MPOBEIECHUE OYUCTKH MOBAPEHHOM
cond, HaOmroJeHWe W ONHCAaHWE  pe3yJIbTaTOB  IPOBENEHHUs  OIbITA,
WJITIOCTPUPYIOIIEro 3aKOH COXpPaHEHMUs Macchl, CO3/1aHHEe MoOJeledl MOJeKy
(LIapocTep>KHEBBIX ).

Baskueililine npeacTaBUTe/IH HEOPraHHYeCKHX BellleCTB

Bo3ayx — cmecs razos. CoctaB Bo3ayxa. Kucnopon — 3j1eMeHT M IpocToe
BellecTBo. HaxoxneHue kuciopojga B Npupoae, (U3MUecKHe U XUMHUYECKUe
croiictea (peaknuu ropenus). Oxcuzasl. [Ipumenenue xucinopona. CrocoOsl



IIOJIy4YeHMs] KuclaopoAa B J1abopaTopud ¥ IMPOMBINLIEHHOCTH. Kpyrosopot
Kuciaopoa B npupoe. O30H — annoTponHas Moau(UKalus KACI0poa.

TeroBoit 3ddexT XUMUYECKOW peakiuud, TepMOXMMHMYECKHUE YpaBHEHUS,
9K30- U 3HJIOTEPMHUYECKHE peakiuu. TOoIuIMBO: Yrojb M MeTaH. 3arps3HeHue
BO3JlyXa, yCHJICHHE MapHUKOBOro 3ddeKTa, pazpylieHrHe 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpocToe BellecTBo. HaxokneHuwe Bomopona B
npupoje, ¢u3MUecKkMe M XUMHYECKHEe CBOWCTBa, NPUMEHEHHE, CIIOCOOBI
nojydeHust. Kuciorel v cosu.

MoutsipHblil 00BEM ra3oB. Pacyérel 10 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CcBOMcTBa BoAbl. Boma kak pacTBOpUTENb. PacTBOpEI.
HaceimieHHple ¥ HEHachIIEHHBIE PacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10115 BeliecTsa B pacTBope. XMMU4ecKue cBoiicTBa Boabsl. OCHOBaHUS.
Pone pacTBOpOB B mpupoze U B XKU3HHU 4elaoBeka. KpyroBopoT BOJBI B IPHPOLE.
3arpsizHeHHue NPUPOAHBIX Bola. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanms Heopranmdeckux coenuHenuit. Oxcunbl. Knaccubukanms
OKCHIOB:  cosieoOpasyroiiue (OCHOBHBIC, KHCJIOTHBIE, aM{(oOTepHBIe) W
HeconeoOpasyronme. Homenknatypa oxcupoB. Dusnyeckue u XUMHYECKHE
cBoiicTBa okcuioB. [lonyydeHne oKcHI0B.

OcHoBanusa. Krnaccubukanms OCHOBaHWM: IIETOYM UM HEPACTBOPHUMEIE
ocHoBanus. HomeHnknarypa ocHoBanuil. dusuyeckue ¥ XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [loyyeHnue ocHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenkiaarypa kucioT. OU3HUECKHe U
XUMHYecKHe cBoicTBa KuciaoT. Psg aktuBHoctu MertamnoB H. H. Bekerosa.
[lonyuenue KUCIIOT.

Comu. Homenxknarypa cosneil. dusnyeckue U XMMHUYECKHe CBOMCTBA COJEH.
[lonyuyeHnue coei.

I'enernueckas cBSI3L MEXAY KJIaCCaMH HEOpraHH4YeCKHUX COEIIPIHEHHI:’I.

Xumuueckuii IKCHEpUMEHM:

KauecTBeHHOEe OIpe/ielieHHue COJePIKaHUsl KUCIIOPo/ia B BO3/lyXe, IOJyUYeHHe,
coOupaHue, pacno3HaBaHWe M H3y4YeHHe CBOHCTB KHCJIOpOAa, HAOIIOIeHUE
B3aMMOJIEMCTBUS BelIeCTB € KUCIOPOAOM M YCJIOBUS BO3ZHUKHOBEHHS U
MpeKpalleHuss ropeHus (ro)kapa), O3HaKOMJIEHHE ¢ o0Opa3laMd OKCHAOB H
OIMCAaHHWE HUX CBOMCTB, IOJy4YeHHE, coOMpaHHe, pacro3HaBaHWEe W HU3yUEHHE
CBOMCTB BoAOpoOjJa (ropeHue), B3auMmozeicTBue Bogopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIIONIB30BaHUE BUEOMaTepUasoB), HabmoAeHre o0pas3loB BELIECTB
KOJIM4eCTBOM | MoOmb, HcCleloBaHHE OCOOEHHOCTEH pacTBOPEHHS BELECTB C
pasIM4YHOM pacTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONpeHen&HHOM
MacCcoBOM JI0JIel pacTBOPEHHOIO BEIIECTBa, B3aUMO/ICHCTBHUE BOJBI C MeTallllaMU
(HaTpyeM ¥ KanmbliMeM) (BO3MOKHO  HCIIOJb30BaHHE BHIEOMATEPHAIIOB),



UCCIIe/IOBaHUE O00pa3l0B HEOPraHWYeCKHUX BELIECTB pa3/IMYHBIX  KIIACCOB,
HaOmo/ieHre U3MEHEeHUs OKPAacKH WHJHMKAaTOPOB B PacTBOpax KUCIOT W IIE/I0YeH,
H3ydeHHe B3aumojiercTBUs okcuya meau (II) ¢ pacTBopoM CepHOH KHMCIOTEHI,
KHACJIOT € MeTaUlaMM, peaklWil HeHTpalu3aluy, MOJyYEeHHE HEepacTBOPHMEIX
OCHOBaHMM, BBITECHEHWE OJIHOIO MeTajla JPYTMM M3 pacTBOpa COJH, pElleHHe
DKCIIEpUMEHTANBHBIX 3a7au 1o Teme «BakHeimue Kiaccel HEOPraHWYECKUX
COCIUHCHUI.

Ilepuoanueckuii 3axkoH u Ilepumoauyeckas cHereMa XHMHYECKHX
yiementoB /. U. Menpeiaeesa. Crpoenune aTtomoB. XHMHYeECKasi CBH3b.
OKHCIHTENbHO-BOCCTAHOBHTE/IbHBIC PeaAKIHH

[TepBble TOMBITKM KiIacCHDUKAUMKU XUMHYECKHUX 3jeMeHTOB. IloHaTHe o
rpyINnax CXOMHBIX DJIEMEHTOB (IIeJOYHbIe M UIeJIOYHO3eMeJIbHble MeTaJllbl,
rajioreHbl, HHEPTHBIE Ta3bl). DIEeMEeHThI, KOTOpble 00pa3yloT aM(poTepHble OKCH/IBI
Y TUJIPOKCH/IBL.

Ilepuopnyeckwuii 3akoH. [Tepuoauueckas cucreMa XUMUYECKUX 31eMEeHTOB /[I.
. MenneneeBa. KopoTkomepuoanas ¥ JUIMHHONEpUOAHass  (OPMBI
[Teproanyeckoit cucreMbl xumudeckux 3nemenToB /. M. Menpeneesa. Ilepuoasl
1 rpynmbl. OU3MYECKUH CMBICI IIOPSJIKOBOIO HOMEpa, HOMEPOB IepHoja H
IpyHIbI 3JIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX sjep. M3oronsl. Dnextponsl. CTpoeHne
9JIEKTPOHHBIX  000J04eK aroMoB IepBbIX 20 XUMHUYECKHX DIIEMEHTOB
[leproguyeckoit cucremsl JI. M. MenneneeBa. XapaKTepHUCTHKA XHMHYECKOI'O
3JIeMeHTa 10 ero rnojokeHuto B [lepuoauueckoit cucreme 1. M. Menzeneesa.

3aKOHOMEpPHOCTH H3MEHEeHHUsl pajuyca aTOMOB XHMHYECKHX 3JEMEHTOB,
MEeTAUTHIECKMX U HEMEeTa/UIMYeCKUX CBOMCTB 110 IPyIIaM U IepHoaM.

3unauenue [lepuomuueckoro 3akona u [lepuoanyueckod cHCTEMbl XMMHUYECKUX
2JIEMEHTOB Ui pa3BuTus Hayku U npaktuku. J[. M. Menngeneer — yuéHelil u
rpa)<JaHuH.

Xumudeckass cBs3b. KoBaleHTHass (MOJsipHAss W HEIOJSPHas) CBS3b.
JNeKTPOOTPUIIATEIBHOCTh XUMUYECKHUX dJIeMeHTOB. FloHHas CBs3b.

Crenenp  okucieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIIMH.
[Tpotiecchl OKUCTEHUS U BOCCTaHOBIEHUS . OKUCIUTENN U BOCCTAHOBUTEIIH.

XumuuecKuu IKCnepumennt:

W3y4eHHe o0pa3lloB BELIECTB METaUIOB UM HEMEeTa/UIOB, B3aUMOJEHCTBHE
TUIPOKCHIA IIMHKA € PAacTBOPaMM KHCIOT M IIEJIo¥ed, IIPOBEIEHHE OIIBITOB,
HWLTIOCTPUPYIOIINUX  TPUMEPbl  OKHUCIUTEILHO-BOCCTAHOBUTEBHBIX  PEaKLMiA
(ropeHue, peaklluy pa3I0KeHUs, COeJUHEHHUS).

Mesicnpeomemmusnle ceasu



Peanu3anus MeXNpeJAMETHBIX CBs3ed I[PH W3yYeHHH XHMHU B 8 Kiacce
OCYLIECTBJISIETCS dYepe3 WHCIIOIb30BaHMe KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTHH, TaK ¥ MOHATHH, SBJISIOIIMXCS CUCTEMHBIMU JJI OTIACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITMKJIA.

Ofmue ecTecTBEHHO-HAYyYHbIE MMOHITHS: HAY4YHBIM (aKT, rUIoresa, TeOpHs,
3aKOH, aHalu3, CHHTe3, KiIaccH(UKAIWs, IepHOJUYHOCTh, HADIIONEHHE,
SKCIIEpUMEHT, MOJC/IMPOBaHHue, H3MEPCHHUE, MOJICJIb, SABJICHHEC.

dusnuka: Marepus, aroM, IJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHUI,
M30TOIBI, PaJUOAKTUBHOCTb, MOJEKYJa, 3JIEKTPUYECKUH 3aps/l, BELICCTBO, TEIO,
00bEM, arperaTHoOe COCTOSIHME BeILEeCTBa, a3, (QHU3MYECKHe BEJIHYMHBI, €IHHULBI
M3MEPEHHUs, KOCMOC, TUTaHeThl, 3BE3/1b1, CoNHILE.

Buonorus: hoTocuHTes, Abixanue, onochepa.

'eorpadus: armocdepa, ruapocdepa, MHHEpallbl, TIOPHBIE TOPOABI,
110JIe3HbIE UCKOTIaeMble, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo H XHMHYeCKas peaxkius

[lepuogudeckuii 3aKoH. [Tepuoanyeckas cucTeMa XMMHYECKHX 371€MeHTOB JI,
M. Menneneesa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB
XUMHUYECKMX 3JEMEHTOB INepBbIX TPEX INEPHOJ0B, Kalusd, KalplUud H UX
COCJIMHEHUI B COOTBETCTBMM C IOJIOXKeHHeM »d3ieMeHToB B Ilepmoanmyeckoit
CHCTEME U CTPOCHHEM HX aTOMOB.

CTpoeHue BEIIECTBA: BHUIbl XMMUYECKOH CBA3HM. THIIBI KPUCTAUIMYECKUX
peéToK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THIIA KPHCTAIMYECKOH PEeIIETKH U
BHJIa XUMHYECKOH CBSA3H.

Knaccudukanus ¥ HOMEHKIIATypa HEOPraHHYeCKHX BelecTB. XMMHYECKHE
CBOMCTBA BEILECTB, OTHOCANIMXCS K pas3jIMYHBIM KjlaccaM HeOpraHM4eCKuXx
COQ,IIHHGHHﬁ, regeTvyeckasi CBs3b HEOPraHMYeCKUX BEIIECTRB.

Knaccudukaius XMMAYECKAX peakiiii 10 pa3IMYHBIM TIPU3HAKaM (110 YHCITY
M COCTABY YYacTBYIOIIMX B peakl{Hd BEIIecTB, MO TeloBoMy 3(deKry, IIo
H3MEHEHMIO CTeNeHel OKHCIEHMS XMMHYECKHX 3JIEMEHTOB, II0 00paTUMOCTH, IO
YYaCTHIO KaTalu3aropa). DK30- M SHI0TEPMHUYECKHE PEeaKIuH, TEPMOXUMHYECKHE
YpaBHEHHUS.

[Touatue o ckopocTH XuMudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEeOOPaTHUMBIX XUMHYECKUX peakiusx. [ToHsTHEe 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusx. [Tousitue o katamuse. [ToHATHE 0 XUMHUYECKOM paBHOBecHH. DaKTOpHI,
BIMAIOLME HA CKOPOCTh XHUMHUYECKOW peakUUHd U II0JIOXKEHHE XHUMHYECKOTo
paBHOBECHS.

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE — PeaklMd, JJIeKTPOHHBIH  OamaHc
OKUCJIUTEIbHO-BOCCTAHOBUTEILHON ~ peaKIHH. CocraBjieHHe  ypaBHEHUH



OKHCJINTEJIbHO-BOCCTAHOBUTEJIBHBIX ~ PEeaKUUd ¢  HMCHOJIB30BaHHUEM  METOHa
JJIEKTPOHHOIO OanaHca.

Teopus >nexTporUTHYECKOH JEcCONMAMU. DISKTPOIUTHI M HE3JIEKTPOJIUTEL.
Karnonbl, aHnoHbl. MexaHM3M [MCCOLMAlMK BENIECTB C PA3IMYHBIMH BHUAMU
XUMU4ecKoH ¢Bs3u. Crenens nuccouunannd. CHIBHBIE U cllabble JIEKTPOIUTHIL.

Peakuuu MoHHoro obmMeHna. YcnoBust mpoTeKaHUs peakiiii HOHHOTO 0OMeHa,
IOJIHBIE W COKpallléHHblE MOHHbIE ypaBHeHHMs peakuuil. CpolicTBa KHCIIOT,
OCHOBaHMH MW COJieli B cBeTe IIpeJCTaBleHUH 00 3IeKTPOIUTHYECKOH
aucconmranuy. KauecTBeHHbIe peakuuu Ha HOHBIL. [loHsTHE O rUApOIH3e Comnei.

Xumuueckuii IKCnepumMeHm:

O3HAKOMIIEHHE ¢ MOJEJISIMH KPUCTAINIMYECKHX PEIIETOK HEOPraHHYeCKHX
BEUIECTB — METa/UIOB M HeMeTa/uloB (rpadura ¥ ajMasza), CIOXKHBIX BEIIECTB
(x1opuzaa HaATpPUs), UCCIIeI0BAaHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOH peakiuu
OT BO3JEHCTBHS pAa3JIMYHBIX (AKTOPOB, HCCIIEOBAHHE 3JIEKTPOIPOBOIHOCTH
pacTBOPOB BEILIECTB, IIpollecca JAMCCOLMALMMA KHUCJIOT, LIenodedl M  colei
(BO3MOXKHO  HCIIOJIB30BAHME  BHJICO MAaTEpPHANIOB), TIPOBEIECHHE  OIBITOB,
WIUIIOCTPUPYIOIIMX  IIPU3HAKK  IPOTEKAaHHMsS  peakUdid HMOHHOrO  oOMeHa
(oOpazoBanue ocajka, BbUIeJIeHME Tra3a, o0Opa3oBaHHE BOJBI), OIBITOB,
WUIOCTPUPYIOUIMX  [PUMEPbl  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEeaKIIHif
(ropenue, peakUUH Pa3/IOKEHUs, COCAMHEHHs), pacllo3HaBaHHe HEOPraHUYeCKUX
BEIECTB C IIOMOIIBKO KAYECTBEHHBIX peaklUWil Ha HOHBI, pelIeHHUE
OKCIIEpUMEHTAIBHBIX 3a/1a4.

Hemeraiibl ¥ MX coetnHenust

Obmas xapaxkrepuctuka rajoreHoB. (OcoOeHHOCTH CTpPOEHUs aTOMOB,
XapaKkTepHble cTeneHd okucieHus. CTpoeHue M (U3UYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — raJloreHoB. XHMHMYECKHEe CBOICTBa Ha IIpuUMepe XJopa
(B3auMoeiicTBHe ¢ MeTalllaMM, HeMeTalllaMM, Liesioyamu). XJIOpPOBOAOPO/I.
ConsHas KHcI0Ta, XUMHUYECKHE CBOMCTBA, IOJIy4eHHe, IpuMeHeHue. JlelicTBue
XJIopa ¥ XJIOPOBOAOPOJa Ha OPraHu3M 4YesjoBeKa. BakHeillnue XJIOpUABI U HX
HaxOoXK/IeHHEe B IIPUPOIE.

Obmas xapakrepucTtuka 31eMeHTOB VIA-rpynmsl. OcoGeHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHble creneHu okucieHus. CtpoeHue U (GU3MYECKHE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA M cephbl. AJIOTPOIIHbIE MOAUGMUKAIIMU KKCIIOpO/a
¥ ceppl. XUMHUeCKHe cBoicTa cepbl. CepoBoOpoM, CTpoeHUe, (QHU3HYECKHE M
XUMH4YecKHe cBoMcTBa. OKCHIBI Cepbl Kak MPEeJACTAaBUTEIH KHUCIOTHBIX OKCHIIOB.
CepHas kuciaora, (QHU3WYECKHe M XHMHYECKHe CBoicTBa (00IMe Kak
MPeACTaBUTEIS Kjacca KHUCIOT M creuupuyeckue). XUMHYECKHE peaKUuw,
Jealde B OCHOBE IIPOMBILIUICHHOIO croco0a IONIydeHHs CEepHOH KHCIIOTHI.
ITpumenenne cepHoii kuciaoTsl. COMM CEpHOM KHUCIIOTHI, KAaUeCTBEHHAs peakiius Ha



cynbar-nod. Haxoxknenuwe cepbl M e€ COeAMHEHHMH B IpHpone. XHUMHYECKOe
3arps3HEHHe OKPYJKAIOLICH Cpelbl COeJMHEHHSMHU cephbl (KUCIOTHBIE JOXK/IH,
3arps3HEHNE BO3/[yXa U BOJOEMOB), CIIOCOOBI €ro NpeA0TBPaLEHHS.

O6uias xapakTepucTHKa 371eMCHTOB VA-rpymmbl. OcOOEHHOCTH CTpOEHHs
aTOMOB, XapaKTCPHBIC CTENCHH OKHCIIeHUs. A30T, paclpocTpaHeHHe B NPUpPOJE,
buznyeckre U XUMUUeckue cBoictea. Kpyropopor azora B nnpupojie. AMMHUAK, €T0
Gu3uteckre ¥ XMMUYECKHE CBOMCTBA, NoydeHue U npuMernenue. Con aMMOHMNS,
X (QU3MYECKHe U XUMHUYECKHe CBOWCTBa, NpuMeHeHue. KayecTBeHHas peakius Ha
HOHBI aMMOHHUs. A30THasg KHUCIIOTa, e€ MOoJy4deHHe, (U3MYeCKHe U XUMHUYECKHe
cBoiicTBa (oOlIMe Kak IIpeJICTaBUTeNsl Kilacca KHUCIOT M cHeludHUYecKue).
Hcrnonb3oBanne HUTPATOB M COJIe aMMOHHMST B Ka4yecTBE MHMHEpaJbHBIX
ynoOpeHuit. XUMHUUYECKOE 3arpsi3HEHUE OKpPYKatolled cpe/ibl COeIMHEHUAMH a30Ta
(KUCJIOTHBIE JIOKIH, 3arps3HeHHe BO3AyXxd, NOYBBI M Bojpoémos). Pocdop,
aJUTOTPOTIHBIE MojuduKkaimu ¢pochopa, (uU3nUeckHe M XHMHYECKHE CBOWMCTBA.
Oxcup hochopa (V) u dochopHas Kucnora, Gpuznveckue U XUMHUECKHE CBOMCTBA,
nonyuenue. Mcnons3zoBanue GpocdhaToB B KayecTBe MUHEPAIbHBIX YA00peHHH.

Obmas xapaktepuctuka s1eMeHToB [VA-rpynnsl. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHble  CTEIeHH  OKHUCIeHMs.  YTIJIepod,  aIOTPOIIHbIE
Moau(UKALMK, paclpoCTpaHeHHe B MpHpPoJe, (U3MYECKHe U XUMHYECKHE
coiictBa. Ancopbums. Kpyrosopor yriepona B npupojae. OKcuisl yriaepona, ux
busnyeckue W XMMHYECKME CBOMCTBa, JeHCTBHE Ha JKHBbIE OPIaHU3MBbI,
MOJyYeHHe W IpPUMEeHEeHHe. DKOJIOrM4ecKue NpoOdsieMsl, CBA3aHHBIE C OKCHIAOM
yruepona (IV), rumoresa ri00aabHOrO IOTEIUIEHHMsS K/IMMaTa, I[apHUKOBLIH
s dexT. YrompHas KHCIOTa U €€ CONMH, X (U3NYecKHe U XUMUYECKHE CBOMCTBA,
moiydyeHue ¥ TNpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Wcnoap3oBanie kapOOHATOB B OBITY, MEAUIIMHE, IIPOMBILUIEHHOCTH U CEJIbCKOM
XO03sCTBE.

[lepBoHayaibHbIe NOHATHS 00 OpPraHMYECKUX BellecTBaX Kak O COeIUHEHHAX
yriuepoja (MeTaH, 3TaH, STHJIEH, alleTH/IeH, 3TaHoJ, ITIMLEePHH, YKCYCHas KHCI0Ta).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (yroib, NPUPOAHBIH ra3, HedTs),
MPOAYKTHl UX mnepepaboTku (OeH3MH), UX pOoib B OBITY M NPOMBIILIEHHOCTH.
[ToHsTHE 0 OMOJOTHYECKH BaXKHBIX BEILECTBaX: KUpax, OenKax, yriieBoJax — U UxX
poid B OJKH3HM 4ejoBeka. MaTepuasibHOe €OMHCTBO OpPraHUYECKHX H
HEOPraHUYECKHUX COCIUHEHHUIA.

Kpemuuii, ero ¢usnyeckde M XUMHUYECKHe CBONMCTBA, NOIy4YeHHE H
npumenenne. CoeauHeHHs KpeMHHs B Ipupope. OOume mnpexacraBieHus o0
okcuzae kpeMuus (IV) u kpemuueBod kucnore. CHIMKAThl, X HCIOJIb30BaHHE B
ObITY, B IPOMBIIUIEHHOCTH. BakHelilllne CTpOUTEIbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIeMEeHT, 0eToH, kese300eToH. IIpobiaemMpr 6e30MacHOrO MCIONB30BAHN
CTPOMUTENLHBIX MATEPHAJIOB B [IOBCEHEBHOM XH3HU.

XumuuecKu IKCREPUMeHmn:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB CONIHON KMCJIOTHL,
[IPOBCACHHE KAUeCTBEHHBIX PeaKLiii Ha XTOPH/I-MOHBI 1 HaOJOICHHUe MPU3HAKOB
WX MPOTEKAHHS, OMBITHI, OTpaXkalole (QUIMYCCKHE W XMMHUYECKHC CBOHCTBA
FAIOTEHOB M HMX COeIMHEHHH (BO3MOMKHO WCIIOJIB30BAHUE BHICOMATEPHATIOB),
O3HAKOMIIEHMe ¢ o00paslamu XJIOpHIOB (rajJoreHu/I0B), O3HAKOMJIEHHE C
ofpasiamu  cepsl W €€  COGIMHEHMAMH  (BO3MOXHO  HCIOJB30BAaHME
BH/[EOMATEePHANIoB), HaboeH e Tpoliecca o0y TIIMBaHUsA caxapa IOJ JCHCTBHEM
KOHLICHTPMPOBAHHON CEpHOM  KHMCJIOTHl, H3YYeHHEe XMMHYECKHX CBOHCTB
pa30aBIeHHON CepHOM KHUCIIOTHI, IPOBE/ICHHE Ka9eCTBCHHOH peaKkllui Ha cynsdar-
MOH ¥ HabNIOJeHHe TpPU3HAKa €€ IPOTEeKaHUs, O3HAKOMIIEHHE C (U3HYECKUMHU
csoiicTBaMH a3ora, ¢Gocdopa W UX COeAMHEHUH (BO3MOXHO HCIOIb30BAHUC
BUj(EOMATEPHATIOB), 00pa3aMy a30THBIX U (HOCHOPHBIX YA0OpEHHI, MOy YeHuE,
cobupaHue, paclO3HABaHWE M M3yYeHHe CBOWCTB aMMHaKa, I[POBECHHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUs U (ocpaT-uOH U M3YyHEHHE NPHU3HAKOB
X IPOTEKaHMsl, B3aUMO/IEiICTBHE KOHIIEHTPUPOBAHHON a30THOH KHCJIOTBI C ME/IBIO
(BO3MOIKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4deHHe  Mojeled
KPHCTA/UTMYECKHX DENIETOK anMasa, rpaura, OyiiepeHa, O3HAKOMICHHE C
MpoLeccoM ancopOIMK PacTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YyIJEM M
yCTpOMCTBOM IIPOTHBOIa3a, NMONyUYeHHe, codupanue, pacro3HaBaHue U M3y4eHHEe
CBOWCTB YIVIEKHCIIOTO Ta3a, NPOBEJCHHe KaUeCTBEHHbIX peakluii Ha KapOoHar
CHIMKAT-MOHbI M HW3ydYeHHe TIPHU3HAKOB HUX MPOTEKaHWs, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM NPOMBIIUIEHHOCTH, PEIIeHHE JKCICPUMEHTATbHBIX
3a/1a4 110 Teme «BakHeHe HeMeTalIbl i UX COSIMHEHU.

MeTa/ibl H HX COeMHEeHUs

O61ias XapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METaJlJIOB Ha OCHOBAHUU
¥X ToJNoKeHWss B llepHojuueckoi cucreme xumuueckux osnementos JI M.
Memnzeneesa u crpoenus aromoB. Crpoenue mera/uioB. MeTauii4eckas CBi3b U
MeTaJiideckasl — KpHCTallldvecKas — pelérka.  DJIEKTPOXUMHYCCKUH  psll
HAIPHKEHUH MeTaioB. PU3nMdecKue ¥ XUMUYECKHEe CBOMCTBA METaJLIOB. Obwue
criocoObl ToNydeHMs: MeTawioB. [loHATHE O KOpPpPO3HWH METAalIOB, OCHOBHBIC
criocobsl 3amuTel UX OT Kopposuu. CruaBel (cTaib, YyryH, MIOPATIOMHHUH,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U IIPOMBIIIIIEHHOCTH.

[{enouHBle METAIUILL: TOJOKeHHe B Ileproaudyeckoit cUCTeME XHMHUYECKUX
snementoB JI. 1. MenzeneeBa, CTpOCHHE WX aTOMOB, HaXOXIEHHE B NPUPOJC.
dusMyeckre U XUMUYECKue cBoifcTBa (Ha mpuMepe HaTpHs M Kamus). OKCHABI U



FMJPOKCHJIBI  HaTpusi M Kauusi. [lpuMeHeHMe WIENOYHBIX METANIOB M. MX
COEIMHEHHH.

[llesrogyHO3eMeNbHBIE  METalJIbl MarHMid M KaJblMWHM: I[IOJIOXKEHHE B
[Tepuommueckoit cucreme xumudeckux snementoB [. M. Mennaeneesa, crpoenue
UX aTOMOB, HaXOXxKAeHUe B npupoae. Puznyeckue U XUMHUYECKHUE CBOMCTBAa MarHus
M Kajnblus. BaxHeimume coeiauHeHHs KaidbUus (OKCHI, I'MAPOKCHI, COJIH).
XKécTtkocTps BO/BI U cr1ocoObl e€ ycTpaHeHH!sl.

AmoMuHui: nonoxxeHue B [lepronueckoi cucTeMe XUMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa, CTpOeHHE aToma, HaxokaeHWe B mpupoae. Dusuueckue U
XUMHUYECKHE CBOMCTBA alloMUHHsS. AM(OTepHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUS.

Keneszo: nonoxenne B [lepuoguyeckoit cucreme XUMHYECKUX d1eMeHTOB /1.
W. MenneneeBa, CTpoeHHE aToMa, HaxoxaeHue B Inpupope. Dusuueckue u
XUMHUYECKHe CBOHCTBa Xxene3a. OKCUIpl, FrHapoKcuabl U coiu xkenesa (1) u xenesa
(ITI), ux cocTaB, CBOMCTBA M MOTyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0pa3laMi MeTaNIOB W CIUIaBOB, HX (HU3HYECKHMHU
CBOWCTBAMHM, H3Y4YEHHE  pe3yJbTaTOB  KOPPO3MHM  METalIoB  (BO3MOMKHO
MCIIOJb30BaHUE BUIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEHCTBHS OKCHIA
KaJabl[dsi M HATpusi ¢ BOJAOM (BO3MOIKHO HCIIOJIB30BaHUE BHJIEOMAaTepPHANIOB),
WCcClIe/JoBaHMEe CBOMCTB KECTKOM BOJIBI, IIpoOllecca NOPEHHs XKeje3a B KUCIOpoJe
(BO3MOJKHO  HCIIOJIb30BaHME  BUIEOMATEpPUAlOB), IPU3HAKOB  IPOTEKAHHS
KauyeCTBEHHBIX peaKlMi Ha MOHBI: MarHus, KajblMs, aJIOMHHHs, LIMHKA, XKelle3a
(II) u xene3a (III), meau (1), HabmoaeHue U onKMcaHUe MPOLECCOB OKPALIMBAaHUA
IUlaMEHM MOHaMHM HaTpWsi, Kalusd ¢ KajblUs (BO3MOXHO HCIOJIb30BaAHUE
BHICOMATEPUAJIOB), UCCle/l0BaHHEe aM(OTEPHBIX CBONCTB I'MJIPOKCHAA aIIOMHUHMUS
W THJIPOKCHIA IIMHKA, PEllleHre DKCIIepPUMEHTANILHBIX 3a/1a4 1o TeMe «BaxxHeiinme
METaJIJIbI ¥ UX COEIMHEHUSY.

XHUMHS ¥ OKpY:Kalolas cpejaa

BemectBa M MaTepualbl B IOBCEJIHEBHOM »XU3HM 4eloBeka. besomnacHoe
HCIIOJIb30BaHME BEIeCTB U XUMHYECKHX peakuuil B ObiTy. IlepBas momouis npu
XUMHUYECKHX 0)KOraX U OTpaBIeHUSIX.

XHMMHUYECKOe 3arps3HEHHe OKpYyKarouled cpenbl (MpenenbHas IOIMyCTHMas
KOHILIeHTpalus Benlects, aainee — [1/IK). Poab Xx¥MuM B pelieHUH 3KOJIOTHYECKUX
npodeM.

Xumuyeckuil IKCnepuUMeHm:

H3yueHHe 00pa3l0oB MAaTepHaIOB (CTEKJI0, CIUIaBbl METAILJIOB, MOJHUMEPHBIE
MaTepuabl).

Mesicnpeomemnoie ceasu



Peayi3aiisi MEXIPEIMETHBIX CBS3eH I[P H3Y4YeHHM XHMUHK B 9 knacce
OCYIIECTB/IsIETCA 4Yepe3 MCIONB30BaHHE KaK 00IMX €eCTeCTBEHHO-HAYYHBIX
[IOHATHH, TaK W MOHATHI, SBIAIONIMXCA CHCTEMHBIMH JUIS OTACIBHBIX TPEIMETOB
€CTeCTBEHHO-HAYYHOI'O LIMKJIA.

Obuie ecTeCTBEHHO-HAydHbIE TIOHATHS: HAaydHBIM (aKT, UIOTE3a, 3aKOH,
Teopus, AaHaN¥3, CHHTe3, KilacCH(UKauus, MEpUOAMTHOCTE, Habmonenue,
DKCIIEPUMEHT, MOJEIHpOBaHKe, HM3MEpeHHE, MOJCIb, ABJICHUE, TIApPHUKOBBIH
3 heKT, TEXHOIOIHsl, MaTePHAJIbI.

du3uka: Marepus, aroM, O3JIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIHUL,
M30TOMIbI, PAAMOAKTUBHOCTb, MOJIEKYJA, OJIEKTPHYECKHH 3apsiji, TPOBOIHHMKH,
MOy IPOBOAHUKH, JIUIIICKTPUKH, GOTO’IEMEHT, BEIIEeCTBO, TeIO, 00BEM,
arperaTHOE COCTOSHHE BElIECTBa, Ia3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJLIHHYECKad
peméTKa, CIUIaBbl, GU3NYECKUE BEIMYMHBI, IUHULGI M3MEPEHHH, KOCMUHECKO®
IIPOCTPAHCTBO, [IAaHETh, 3B€3/1bl, COMHIIE.

Buosornsi: (GOTOCHHTE3, IbIxaHue, Ouocdepa, dKOCHCTEMA, MHUHEPAILHBIC
y 100 peHHs, MUKPODIEMEHTBI, MaKpOdJICMEHTBI, TUTATEIBHBIC BEIICCTBA.

Teorpapms: armochepa, rujapochepa, MHUHEpajbl, TOpHBIE IOPO/EL
1oJIe3HbIe UCKOIIaeMble, TOILIMBO, BOJIHBIE PECYPChI.



IIJIAHUPYEMBIE PE3YJBLTATBI OCBOEHUSI INPOI'PAMMBLI 110
XUMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUAA

JJMHHOCTHBIE PE3YJILTATHI

JIMgHOCTHBIE pE3yJLTaThl OCBOGHHs HPOrPaMMBl OCHOBHOTNO  oOLIEro
00pa3oBaHusA MOCTHIAKOTCH B X0je OOyueHMs XMMHUM B €IMHCTBE yueOHOH M
BOCITUTATEILHOM JESTEJIBHOCTA B COOTBETCTBHH C TPAJUIMOHHBIMA POCCUHCKUMHU
COLMOKYJIETYPHBIMH H JyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMHU, IPHHATBIMU B
obllecTBe MpaBWIaMH ¥ HOPMaMH IIOBEIEHHMS M CIOCOOCTBYIOT MpoLeccam
CaMOIIO3HAHMS, CAMOPA3BUTHS ¥ COIMAIU3AIIMH 00YyYarOIINXCS.

JIMYHOCTHBIE  PEe3yJIbTaThI OTPaXalOT  TOTOBHOCTh  OOYy4aroLIMXCs
PYKOBOJICTBOBAThCSl  CUCTEMOH  IO3UTHBHBIX IEHHOCTHBIX ~OpHUCHTAUUH |
paclIMpeHKe OIbITa JesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHUS

LIEHHOCTHOI'O OTHOILUEHHS K OT€YeCTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
¥ Hay4yHOMY HACIeIUI0, NMOHMMAaHMs 3HAUEHMs XUMHUYECKOW HAyKH B HKU3HH
COBPEMEHHOI0 OOIECTBa, CIIOCOOHOCTH BJIaAETh JIOCTOBEPHOH MHGbOpMaLHel o
IE€PE/IOBBIX JOCTHXXEHUAX U OTKPBLITUSAX MHUPOBOH H OTE€YEeCTBEHHON XHUMHUH,
3aMHTEPECOBAHHOCTU B HayUHBIX 3HAHHAX 00 yCTPOHUCTBE MUPA U o011ecTBa;

2) rpa/JaHCKOro BOCIIHTAHUSA:

NpeJICTABICHUS O COLMAIBHBIX HOPMax MW MpaBWiIaX MENJINYHOCTHBIX
OTHOLIEHUH B KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
[OJIe3HOM,  ydeOHOMCCIe0BATEILCKOM,  TBOPYECKOW WM APYTHX  BHJAX
JIESITEIBHOCTH, IOTOBHOCTH K pPa3HOOOpa3sHOM COBMECTHOM JI€ATE/IbHOCTH IIpU
BBITIOJIHEHHM y4eOHBIX, [103HABATeIbHBIX 3a/a4, BBIIOJIHEHHA XUMHYCCKUX
SKCIIEPUMEHTOB, CO3/IaHUH Y4eOHBIX IIPOEKTOB, CTPEMJICHHS K B3aHMOINOHMMaHHIO
W B3aMMOIIOMOILM B IIpolecce 3ToW Yy4eOHOM [eATeJBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJEHHWE M TIOCTYNKH CBOMX TOBApHILEH C IO3ULIHUH
HPABCTBEHHBIX ¥ IIPABOBBIX HOPM C yUETOM OCO3HAHMS [OCJIEICTBUH MOCTYIIKOB;

3) HUEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pEHUYECKUe NPEACTABICHHUS O BEIECTBE U XUMHYECKOH peaKIuy,
COOTBETCTBYIOLIE COBPEMEHHOMY YPOBHIO DPa3BHTHs HayKd W COCTaBJIAIOILAE
OCHOBY JUIsi TTOHMMAaHHs CYIIHOCTH HAy4HOW KapTHHBI MMpa, [peJICTaBIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsl NPHUPOIBI, B3aHMOCBS3X 4YeJIOBEKa C
IPUPOIHOM CPeIoit, O PO XUMHUHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[03HaBaTe]bLHbIE MOTUBEI, HAllpaBJIeHHbIE Ha ITOJIy4YeHHE HOBBIX 3HAHWH IO
XUMHH, HEOOXOIMMBble A8 OObSACHEeHHs HaOJI0JaeMbIX IPOLECCOB M SBIICHHH,
N03HaBaTeIbHOW, MH(MOPMALMOHHON ¥ YHUTATEIILCKOW KYJIBTYypbl, B TOM YHCJIEC
HAaBBIKOB CaMOCTOSTEJILHON padoThl ¢ Y4eOHBIMH TEKCTaMHM, CIPaBOYHOM



JNIUTEpaTypol, JIOCTYNIHBIMH TEXHHYECKMMH CPEICTBaMM MH(QOPMALMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOY4YeHHMIO M I03HAaHMIO, JIOOO3HATENBHOCTh, TIOTOBHOCTH U
CIOCOGHOCT, K CaMOOOPA30BAHMIO, [POEKTHOH M HCCIIE0BATENbCKOM
JeSTEBHOCTH, K OCO3HAHHOMY BHIOOPY HAlpaBIeHHOCTH M YPOBHsA OOydYeHHs B
JalbHerIIeM;

4) popmupoBaHus KyJbTYpPbl 310POBbH:

OCO3HAHHME IEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3/J0POBBIO, YCTAHOBKM Ha 3I0POBbI 00pa3 JKH3HHM, OCO3HAHHE IMOCIEJACTBHI H
HENpPUSTHE BPEIHBIX NPUBbIUEK (YIIOTpeOIeHNUs alKorois, HApKOTUKOB, KypEeHHUs),
HeoOXOJUMOCTH COOMIONEHMs] IpaBuil Oe30IIaCHOCTH IpU  oOpamleHud C
XMMUYECKMMH BeIeCTBAMH B OBITY U peaJlbHOM XKU3HH,

5) TpyAOBOro BOCIIMTAHHS:

MHTEpeC K MPaKTHYeCKOMY W3Y4eHHMIO Npo(eccuit ¥ Tpya pasaIu9dHOro poja,
yBaKeHHe K TPyLy M pe3yjbTaTaM TpyIOBOH [EsTETbHOCTH, B TOM YHCJIE Ha
OCHOBE INPUMEHEHHsS IIPeJMETHBIX 3HAHWH MO XMMHH, OCO3HAHHBIH BbIOOpP
MH/IMBH/YaJIbHOM TPAEKTOPUH TIPOJIOJIKEHUS 00pa3oBanus ¢ y4ETOM JIMYHOCTHBIX
HHTEpEeCOB ¥ CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH,
YCIIeNIHOH TTPOdeCcCHOHATBHOM NeSTeIbHOCTH ¥ Pa3BUTHS HEOOXOAUMBIX YMEHUH,
FOTOBHOCTH aJIalITHPOBATHLCS B IPOQECCHOHAIbHOH cpene;

6) 9K0JI0rHYEeCKOro BOCIIHTAHMA:

IKOJIOTUYECKH Iesieco00pa3Hoe OTHOIIEHHE K IPUPOJIe KaK HCTOYHHKY
YKH3HM Ha 3eMlile, OCHOBE €€ CYIIeCTBOBAaHUS, IOHUMaHKHe [IEHHOCTH 310pOBOTO H
GesomnacHOro o0pa3a JKM3HM, OTBETCTBEHHOE OTHOILIEHME K COOCTBEHHOMY
DU3NUECKOMY ¥ TCHXUYECKOMY 3/[0POBBIO, OCO3HAHHME LEHHOCTH COOIIOCHHS
npaBuIl 6€30I1aCHOT0 MOBEIEHHs ITPX paboTe ¢ BELIECTBaMH, 4 TAKKE B CUTYyallUsX,
YTPOSKAIONINX 37I0POBLIO U KW3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, IOJIyYaeMble NMPU U3YYCHHH XHUMHHM, IJIs
pelIeHHs 3a/1a4, CBS3aHHBIX C OKPYJKAIONIEH IPUPOIHON CPe/Ior, ISl MOBBILCHNS
YPOBHSl  OKOJIOTMHYECKOM  KyJIbTYpbl, OCO3HAaHMA TJOOAIbHOrO  Xapakrepa
3KOJIOTMYECKMX NpobsieM M IyTell MX pelleHus [OCPEICTBOM METOH0B XMMHH,
5KOJIOTMYECKOT0 MBIILICHHS, YMEHUSI PYyKOBOJCTBOBATECS UM B I103HABATENILHOH,
KOMMYHHMKATHBHON U COIMAIbLHON TPaKTHKe.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX Pe3yJbTAaTOB BBIACJIAIOT 3HAYUMBIE JUIA
(hOpPMHpOBaHHS MHPOBO33peHUsI OOIIeHAy4YHbIe TIOHATHS (32KOH, TEOpHS,
MPUHIIMI, TUIIOTe3a, GakKT, CHCTeMa, IPOLECC, SKCIIEPUMEHT U APYroe.), KOTophble
MICTIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX [peIMeTax M I03BOJIAIOT Ha
OCHOBE 3HAHMIl W3 TUX IpPeIMeTOB (HOPMHUPOBATH MPEJCTABIEHHE O LETOCTHOM



Hay4HOW KapTHHE MHpa, H YHUBepCallbHble y4eOHble IeHCTBHS (Tro3HaBaTe/IbHbIE,
KOMMYHHKATHBHBIE, PEryJSTHBHbIE), KOTOphIE 00eCredMBarOT (OpMHUpPOBAHUE
FOTOBHOCTH K CAMOCTOSTE/BHOMY IUIAHMPOBAHMIO M OCYLIECTBJICHHIO y4eOHOM
JesiTeTIbHOCTH.

[Mo3uaBarebHbIC YHUBEpPCAIbHBIE YieOHbIC AeHCTBH

bazoBble JIOrHYecKHe 1eHcTBHN:

YMEHHUsSI HUCIIOJb30Barh HPHEMBI JIOTMYECKOrOo MBIIIICHHS NPH OCBOCHHM
3HAHUI: PACKPBIBATh CMbBIC] XAMHYECKHX MOHATUH (BBIACNATH MX XapakTepHbIC
NPU3HAKH, YCTAHABIMBAThH B3AMMOCBS3b C JPYIMMH IOHSTHSMHM), MCIOJIL30BATH
HOHSTHSA JUls OOBACHEHUS OTIEIbHBEIX (DAKTOB M SIBICHUH, BEIOMpATh OCHOBAHUA U
KpUTEpMH IS KIacCHUKAUMK XAMHYECKUX BEIIECTB U XUMHYCCKHX peakuui,
yCTAHABIMBATH TIPUYMHHO-CIIEJCTBEHHBIE CBA3M MEXKIY OOBEKTAMH HM3Y4YeHHUs,
CTPOMTH JIOTHYECKHE PacCyKIeHus (MHIYKTHBHbIC, ACAyKTUBHBIE, MO aHaJIOTUN),
Jle1aTh BHIBO/IBI M 3aKJIFOYEHUS,

yMeHHe INPUMEHATh B [poLecce I03HAHMs MOHATHs (IIpeAMETHBIE X
MeTanpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCII0/Ib3YEMBIE B XIMHUH,
Ipeo6pa3oBLIBATE IIHPOKO NPUMEHAEMBIE B XUMUHM MOZEJIBHBIE TIPE/ICTABIICHHA —
XMMHYECKHH 3HaK (CHMBOJI JJIEMEHTa), XHMHYeckas GopMyjia W YpPaBHEHHE
XMMHYECKOM Peakiuy — MpH pelleHnn yu4eOHO-TI03HaBaTeIbHBIX 3a/1a4, C y9ETOM
YTHX MOJEIbHBIX IPEACTABICHUH BBIABIATh W XapaKTepHU30BaTh CYIICCTBCHHBIC
PU3HAKK U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUYCCKHX peaxiui,
BBISBISATL OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBA3M H
IPOTUBOPEYHS B U3Y4aeMbIX IIPOIECCaxX U SABICHUSIX.

Ba3zoBble Hcc/e/10BaTe/IbCKHE 1eHCTBHUS!

yMeHHe MCIIONb30BaTh II0CTABJICHHbIE BONPOCH! B KayecTBE HWHCTPYMCHTa
[03HaHMs, 4 TaKKe B KadeCTBe OCHOBBI Ul (OPMHPOBAHHS THUIOTE3BI IO
IIpOBEpKe MPABUILHOCTH BBICKA3BIRAEMBIX CYKICHHUH;

npuobpeTeHre OIbITa 10 IUIAHMPOBAHHIO, OpraHW3allMd M TIPOBEJICHHIO
yUeHHYeCKHX OKCIEPUMEHTOB, YMeHHWe HaOIIoJaTh 3a XOJOM I[polecca,
CAMOCTOSITEIBHO TIPOTHO3MPOBATH €ro pe3yibrar, GopMy/IMpoBaTh 0000MICHHS 1
BBIBOZIBI 110 Pe3y/IbTAaTaM [POBEAEHHOTO OIbITA, MCCIIE0BAHMUS, COCTABIATE OTIET
0 TIpoJieTTaHHOM paboTe.

Pa6ora ¢ unopmManHei:

yMeHHe BbIOMpaTh, aHAIM3UPOBATH W HHTEPIPETUPOBATH AH(QOpMAIHIO
pasaMuHBIX BHAOB U (OPM IpeACTaBIEHHs, I0Ty4aeMyrO U3 PasHbIX HCTOYHMKOB
(HayuHO-TIOMyJISIpHAsE JIATEpaTypa XMMHYECKOrO COJIepXKaHus, CIPaBOYHBIC
nocobus, pecypcsl MHTepHeTa), KPUTHYECKHM OLEHHMBATh IPOTUBOPEYUBYIO U
HEJI0CTOBEPHYIO MH(OPMAaIHIO;



yMeHHe PUMEHSATh Pa3jinyHble METOABI M 3alpOoChl IPH IOHMCKE U OTOOpe
MHOOPMALUK M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JUIsl BBIIIOTHEHUS
y4eOHBIX W MO3HABATELHBIX 33/1a4 ONpe/IeIEHHOro TUIa, IPHOOPETEHHE OMbITa B
00JacTH  HCIIOJIB30BaHUS  HWHGOPMAHOHHO-KOMMYHHKATHBHBEIX  TEXHOJIOIHH,
OBJIaJICHHE KYJIbTYPOU aKTHBHOTO HCIIOIb30BaHUSA PA3JIMYHBIX IIOMCKOBEIX CUCTEM,
CaMOCTOSITETLHO BBIOMPATH ONTUMAIIbHYIO (HOpMYy TpeAcTaBIeHHs HHGOpMaUK 1
WIUIIOCTPUPOBATh pelliaeMble 3aJladdl HECJIOKHBIMH CXEMaMH, [HarpaMMamy,
apyramMu popMamu rpahuku U UX KOMOHMHALMAMUY,

YMEGHHE WCIIOJIB30BaTh ¥ aHAJIM3UpOBaTh B IIpolecce ydeOHOH WU
MCCIIE0BATEILCKON JIeSITEIBHOCTH MH(MOPMALHIO O BJIMSHHHM IIPOMBIILICHHOCTH,
CeIbCKOT0 XO3fAMCTBA M TPAHCIIOPTA Ha COCTOSIHHE OKpY’KaloUleH MPHUPOIHON
Cpelibl.

KovmMyHHKaTHBHBIE YHHBepcaibHble Y4eOHbIe 1eHCTBHA:

YyMeHHs 3a1aBaTh BONpPOCHl (B Xojae juanora M (WJIH) IMCKYyCCHH) IO
cyuiecTBy — obcyxjaeMod  TeMbl,  (QOpMYyIMpOBaTh  CBOM  IMpPEJIOKEHHs
OTHOCHUTEJILHO BBIITOJIHEHUS IPeI0KEHHOM 3a/1auH;

yYMEHHSl  TIPEJCTABIATh  [OJIyYeHHble  pe3y/]bTaThl  I[103HABATENILHOM
JAeATeIbHOCTH B YCTHBIX M IHUCBMEHHBIX TeKCTaX; JellaTh IIPEe3eHTAlHIO
pe3ylbTaTOB BBIMOIHEHUSI XUMUYECKOro JKCrepuMeHTa (1abopaTopHOro OIbITa,
nabopaTopHOil paboTHI [10 KCCIIEI0BAHUIO CBOUCTB BEILECTB, yueOHOr0o NpoeKTa);

yMeHHsl Y4eOHOrO COTpYIHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
[I03HABATEILHOM M  MCCIEJOBATEIbCKOM  OEATENBLHOCTH  IIPH  PEIICHHUH
BO3HHUKAIOLMX MpoOjIeM Ha OcHOBe yuéra OOIIMX HHTEPECOB M COINIACOBAHMSA
nosuimii (00CyxkaeHus, OOMEH MHEHHMAMH, «MO3TOBBIE IITYPMBI», KOOpAHHALMUA
COBMECTHBIX JIEMCTBHH, OIllpeJelleHHe KpUTEpHEB II0 OLIEHKE KadecTBa
BBITTOJIHEHHOH paboThl U Ipyrue).

PeryiaTuBHBLIE YHUBEPCAIbLHbIE YUeOHbIe 1eHCTBUA:

YMEHHE CaMOCTOSITENIBHO OIpelesaTh LeIu JeATeIbHOCTH, TIaHMPOBATS,
OCYIIIECTBINATh, KOHTPOJIUPOBATh U IIPU HEOOXOIAMMOCTH KOPPEKTHPOBATh CBOIO
NesITeIbHOCTD, BhIOMpaTh Haubolee 3G heKTHBHBIE CIIOCOOB! pelleHus! y4eOHBIX H
[O3HABATEILHEIX 3aJ1a4, CaMOCTOSTEIIbHO COCTaBIATh WM KOPPEKTHPOBATh
NPEIIOKEHHBIH aJIrOpPUTM AEHCTBMH IpH BBIIOJHEHUH 3aJaHui C Yy4ETOM
MIOJIy4EHHMs] HOBBIX 3HaHHMHA 00 M3ydaeMbIX O00BEKTax — BELIECTBAX W PEeaKIusX,
OIICHMBAaTh COOTBETCTBHE IIOJYYEHHOTO pe3ysbTaTa 3asBICHHON Le/d, yMEHHE
MCIIOL30BaTh ¥ AHAJIM3UPOBATE KOHTEKCTHI, IIpe/ijlaraeMble B YCIIOBUH 3alaHHH.

MNPEJIMETHBIE PE3YJIBTATBI

B cocraBe MpeaMETHBIX PE3yJbTaTOB II0 OCBOEHHIO 00513aTEIbHOIO
Co/lep)KaHMs, YCTAHOBJIEHHOrO JIaHHOM enepanbHOl pabodelt NPOrpaMMown,
BBIJICIIAIOT: OCBOGHHBIE OOYYalOUIUMUCS HaydHble 3HAHUS, YMEHUS M CIIOCOOBI



neifcTBHit, cnenudHUYeckue Ui HPeAMETHOH oOnacTH  «XHUMHS», BHIBI
JAeITeTBPHOCTH 110  TOJY4YeHMIO HOBOIO  3HaHHWS, €ro MHTepIpeTaluy,
1peoGpa3oBaHMIO ¥ IPUMEHEHHIO B PA3IHYHBIX y4eOHBIX U HOBBIX CHTYalMIX.

K KoHIy 00ydeHus B 8 KJacce peJMEeTHbIe Pe3ybTaThl Ha 0a30B0M YPOBHE

JIOIKHBI OTpaxaTh cHOPMHPOBAHHOCTh Y 00YUAIOLUIMXCs yMEHUH!

e PACKPHIBATH CMBICII OCHOBHBIX XMMHYECKHMX IMOHATHH: aToM, MOJCKYIa,
XUMHUYECKHHM DJIEMEHT, IIPOCTOe BEIIECTBO, CJIOXKHOE BEILECTBO, CMECh
(ojlHOpOIHAsE ¥ HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHTEIbHAA aTOMHAast 1
MOJIEKyJISipHasi Macca, KOJIMYeCTBO BElLeCTBa, MOJb, MOJIpHAas Mmacca,
MaccoBast 1071 XHMHUYECKOT0 3]IEMEHTa B COe/JMHEHNH, MOJIAPHBIA 00BEM,
OKCHJI, KUCJIIOT4a, OCHOBAHHWE, COJb, 3JIEKTPOOTPHIATEIBHOCTD, CTENEHb
OKHCJICHHS, XMMUYEcKas peakiusi, KIacCH(pHUKalLMsi peaKlui: peakluu
COeJIMHEHMS, peaKklIU! DPa3JO0KEHHd, peakluy 3aMelIeHus, PpeaKIuu
oOMeHa, 9K30- ¥ IHI0TEPMUYECKHE PeaKiUy, TeII0BOK 3Q(eKT peakuuH,
SAPO aToMa, SIIEKTPOHHBIA CIIOM aToma, aTroMHas opOWTalb, pajaHyc
aToMma, XMMUYECKasl CBA3b, MOJIIPHAs M HETOJjspHas KOBaJeHTHas CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHMOH, PacTBOP, MAccoBas J0Jis1 BellecTBa
(npolieHTHAs KOHLEHTpAlMsl) B pACTBOPE;

¢ WUIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHX IIOHATHH M
IPHUMEHSATh TH MOHATHS [PH ONMCAHNM BEIIECTB U MX IIPeBpaIleHUH;

e« JCIIONB30BATH XUMHYECKYIO CHMBOJIMKY [UISi COCTaBJI€HMS (QopMyI
BELIECTB U YPaBHEHHH XUMHUECKUX PEaKIInH;

e ONpeaeaTh BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHMSX,
CTeleHb  OKHCIEHHMs  JJEMEHTOB B  OMHApHBIX  COSAMHEHMSX,
NIPUHAUTIEKHOCTh BELIECTB K ONpPe/IeIEHHOMY KJaccy COeJUHeHMH IO
dopMynaM, BHMJ XWHMHYECKOH CBsf3M (KOBaleHTHas M MOHHAdA) B
HeopraHu4eCcKux COeTUHEHUSAX,

e packpeiBaTh cMmbici [lepuoamyeckoro 3akona JI. WM. Menneneesa:
JIeMOHCTPHPOBaTh [OHMUMaHHEe MEPHOJMIECKOH 3aBUCHMOCTH CBOHCTB
XUMHYECKAX 3JIEMEHTOB OT MX TosiokeHust B [lepmogauyeckon cucreme,
3aKOHOB COXPaHEHHsI MacChl BeIeCTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISPHOTO YUeHHMsl, 3aKOHa ABOTa/Ipo;

e OmHCHIBATH M XapakTepuzoBaTp Tabmuunyio Gopmy Ilepuopndeckon
CHUCTEMBI XMMHYECKHX JJIEMEHTOB: pa3lIMyarTh [OHATHUS «IJIaBHasd
noarpynna (A-rpymnna)» u «rnobounas noarpynmna (b-rpynma)», Mansle 1
OoNbIIME TIEPHOMbI, COOTHOCUTH OO0O3HAYEHHs, KOTOpbIE MMEIOTCA B
tabmune «llepuomudeckas cucreMa XuMH4Yeckux oiementos I M.
MeHeneeBa» € YHCIOBBIMH XapaKTEpPUCTHKaMHU CTPOCHHS aTOMOB



XUMHYECKHX 2JIEMEHTOB (COCTaB W 3apsil AApa, OOIIee YHCII0 DIIEKTPOHOB
¥ pacipe/ielieHHe UX M0 3JIeKTPOHHBIM CIIOSIM);

e KIaCCH(BUIMPOBATE XUMHUECKHE ICMCHThI, HEOPraHMHeCKHE BEIICCTBA,
XUMWYECKHe peakiuu ([0 HUCIy M COCTaBy YYacTBYIOMIMX B DEAKIHH
BEIECTB, 110 TerIoBoMY b deKTy);

e« XapaKTepu3oBaTh (ONMCHIBaTh) OOLIME XMMUYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX K/IACCOB, MOATBEPsK/as OMICaHHe NpUMepaMH MOJIEKY IIPHBIX
ypaBHEHUH COOTBETCTBYIOUINX XMMUICCKUX peaxLuii;

e I[IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka1ECTBEHHOTO
COCTAaBa, BO3MOMKHOCTHM IIPOTEKAHMS XHUMHYCCKHX npeBpallleHuil B
Pa3IMUYHBIX yCIOBHSX;

e BBLIYUCIIATHL OTHOCUTENBHYIO MOJEKYJIApPHYyI0 W MOJAPHYIO MacCel
BEIECTB, MACCOBYIO [IOJIO XHMHYECKOro DJJIEMEHTa 110 bopmyne
COe/IMHEHHS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOUTE PACUEThL
[0 YPaBHEHUIO XUMHYECKON PeaKliH,;

o [IPUMEHSTH OCHOBHBIE OIEPAlMH MBICIMTEIBHON AESTEILHOCTH — aHAIN3
W CHUHTE3, CpaBHeHHe, 0000IIeHHe, CHCTeMATU3ALHUIO, KJ1acCU(UKALIMIO,
BBISBJIEHHE NPUYMHHO-CICACTBEHHBIX CBs3el — Ui M3ydeHHMA CBOMCTB
BeIleCTB ¥ XUMHYECKMX peaklu#, eCcTeCTBEHHO-HAy4HbIC METO/bI
[HO3HAHUS — HaGIIOIeHue, W3MEepeHHe, MOJIEIHPOBaHME, OKCIEPUMEHT
(peasibHBIH ¥ MBICIIEHHBIH);

e CENOBaTh  [PAaBWIAM  [IOJB30BAHUS  XMMHYECKOM Imocyno  H
nabopaTopHeIM 000pYIOBaHHEM, a TaKKe MpaBuilaM oOpatieHus ¢
BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH TI0  BBITIOJIHEHHIO
1abopaTOPHBIX XUMHYECKMX OIBITOB IO TIOTYYCHHIO H coOupaHuio
ra3000pas3HbIX BellecTB (Bogopoja H KHCJIopoaa), IPUrOTOBISHHIO
PACTROPOB ¢ OTpeNIeNIEHHOW MacCoBOH nojeill pacTBOPEHHOI0 BEILECTBA,
[UIAHUPOBaTb ¥  [POBOJUTh  XMMHYECKHE  OKCICPUMEHTB IO
pACIIO3HABAHUIO PACTBOPOB IENOYeH ¥ KACIOT € NOMOILIBIO HHINKATOPOB
(makmyc, GpeHondranent, METUIOPaHK 1 ApyTHe).

K koHIty oOyueHus B 9 Kjacce NpeJMeTHbIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE

JIOJIKHBI OTPaKaTh chOPMUPOBAHHOCTH y 00y 4aIOMHXCs YMEHUMH:

e PpACKPBHIBATH CMBICI OCHOBHBIX XHMHYECKHX MOHATHM: XUMHYECKHUN
37eMEHT, aToM, MOJIEKyJa, MOH, KaTWOH, aHWOH, INPOCTOE BEILIECTBO,
CJIOKHOE BEIeCTBO, BaJEHTHOCTb, 3IEKTPOOTPHULIATE/IEHOCTD, CTENCHD
OKHCIICHHUS, XMMUYECKas PeaKlysi, XUMUIecKas CBs3b, TCILIOBOH s dexr
peakiMu,  MOJb,  MONSPHBIA  00BEM,  pacTBOp,  SICKTPOJMTEL
HEDJICKTPOIMThI, SIEKTPOJIUTHYECKas [HUCCOLMAINS, PEakuuu HOHHOTO
oOMeHa, KaTajiu3aTop, XHMHYECKOe paBHOBecHe, OOpaTuMble U



HeoOpaTUMble PEakUMH, OKHMCIUTEIbHO-BOCCTAHOBUTE/LHEIE DPEaKLUH,
OKHMC/IMTE]Ib, BOCCTAHOBUTENb, OKHUCJICHHE W  BOCCTaHOBJICHHC,
AUIOTPOIIHS, aM(QOTEPHOCTh, XMMHUYECKas CBS3b (KOBAJEHTHAs, MOHHAS,
MeTa/IMuecKas), KpucTaamdueckas pemérka, KOppo3usi MCTallIoB,
CIUIABBI, CKOPOCTh XHMHUYECKOH peakiuuH, NPeeIbHO 0y CTHMAs
xouuentpanus [1JIK BeulecTsa,

WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX ~XHMHYECKHX MOHATHH U
[IPUMEHSTH 3TH TIOHSTHS TIPH ONMCAHHHU BEIECTB M MX IIPEBPaIlCHUH;
HCIIONBb30BATh XMMHYECKYI0 CHMMBOIMKY JUIS COCTaBleHHS (OpMYT
BEIIECTB Y YPaBHEHHH XUMHUECKUX PEaKIIUH;

OIpeJIeNIATh BAJIEHTHOCT M CTENIeHb OKUCIEHHS XMMUYECKHUX JJIEMEHTOB B
COeTMHEHMSIX pPa3IM4yHOro COCTaBa, IPUHAUICKHOCTh BELICCTB K
onpeeNEHHOMY KJaccy COEIMHEeHHH 10 QopMmysaMm, BHJ XMUMHYECKOH
cBS3M  (KOBAJEHTHas, HWOHHAs, METaJUIMYecKas) B HEOPraHWYECKHX
COeIMHEHUsX, 3apsi/] MOHA [0 XUMUUYecKoH (opmyJie, XapakTep Cpelbl B
BOJHBIX PACTBOPaX HEOPraHMYECKUX COeJMHEHUH, THII KPUCTAITHYECKOM
peléTKI KOHKPETHOTO BELIECTBa;

packpeBath cmbica [lepuomudeckoro 3akoma [l W MenneneeBa u
JIeMOHCTPHPOBATh €ro IOHMMAaHHWE: OINKMCBIBATE H XapaKTepu3oBaTh
Tabauanyio Gopmy IlepHoaudeckoi CHCTEMBI XHUMUYECKMX 3JIEMEHTOB:
pasnMuaTh TIOHSATHS «I7laBHas Ioarpymia (A-rpymma)» u «robo4Hast
noarpynma (B-rpymma)», Manele M OonbIIMe TNEPHOJbl, COOTHOCHUTH
0003HAUECHMs, KOTOpble HMEIOTCS B IIePHOAMYECKON Tabmuue, ¢
YUCITOBBLIMM  XApaKTePUCTHKAaMM  CTPOEHHS  aTOMOB  XHMHUYECKHX
yleMeHTOB (COCTaB W 3apsi siapa, oOllee YHCIO 3JIEKTPOHOB |
pacrpeiielieHHe MX [0 JJeKTPOHHBIM  CIOAM), OOBACHATH o0ume
3aKOHOMEPHOCTY B M3MEHEHMM CBOMCTB 2JIEMEHTOB M MX COEIMHEHHH B
IpezeNax MajibiX [IEPHOJIOB M IVIABHBIX MOAIPYIII C Y4ETOM CTPOCHUS HX
aTOMOB; ‘
KJIaccUILUPOBATS XUMUYECKHE 2JIEMEHTHI, HEOPraHMIECKHUE BEIECTBa,
XUMUYECKHe peakiu ([0 4YHCIy M COCTaBy y4YacTBYIOUIMX B PEAKIMH
BEILECTB, 10 TeroBoMy 3(GdEeKTy, M0 U3MEHEHHIO CTENEHEeH OKUCICHMSA
XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (ONMHUCHIBATE) OOUIME M CIELU(PHISCKHEe XHMUYECKHE
CBOMCTBA TIPOCTHIX W CIOXHBIX BELIECTB, IOATBEPXKAas OMHCAHHUE
[IpYMEpPaMH MOJICKYJISPHBIX M HOHHBIX YPaBHEHHHM COOTBETCTBYIOLIMX
XUMHYECKHX PeaKIii;

COCTABJIATh YPABHEHUS IJICKTPOJMTHUYECKOH JAMCCOLMALMA  KHUCIIOT,
[esIoueii ¥ costedt, ToHble ¥ COKpALIEHHbIe ypaBHEHUS PeaKIuil HOHHOIO



OOMeHa, ypaBHCHWs peakuud, TOATBEpPKAAIOLMX CYILLIECTBOBaHHE
TCHETUYECKOH CBA3HM ME3K/ly BEIeCTBAME Pa3IMYHBIX KIACCOB;
PAacCKpeIBATE  CYIIHOCTh ~ OKHUCJIMTENbHO-BOCCTAHOBHTENLHBIX — PEAKIIHIT
NOCPE/ICTBOM COCTABJIEHHS JICKTPOHHOTO OajlaHca 3THX peaKLyii; '
[POTHO3MPOBATH CBOMCTBA BEWIECTB B 3aBUCHMOCTH OT WX CTPOCHMS,
BOIMOKHOCTH MPOTEKaHMS XHMHUYCCKUX IIPEBPAICHHH B pasjIMuHbIX
YCIIOBHSIX;

BBIUMCIISITE  OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJSIDHYIO Macchl
BCIIECTB, MAacCOBYIO JIOMI0 XMMHYECKOro »3JIeMeHTa 10 (opMyJie
COC/IMHCHMS!, MaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, NIPOBOUTH PACUETEHI
10 YPaBHEHHIO XUMHUYECKOM peaKiuy;

COOMIONaTE  NpaBWJa  I10JIB30BAHHMS  XUMHYECKOM 10163 %1 (o) 7 G
nabopaTOpHEIM  000pYJIOBaHHEM, a Takke IpaBHia oOpameHust ¢
BCILICCTBAMH B COOTBETCTBHM € MHCTPYKUHSMH I10 BBIOJIHEHHIO
JIaDOPATOPHBIX XUMHYECKHX OINBITOB MO TIONYYEHHIO W cobupaHuio
ra3o00pa3HbIX BEIeCTB (aM.MHaKa U YTJIEKMCIIOrO rasa);

POBOJMTE  PEAKLUMH, [OATBEPKIAIOIINE  KAYECTBEHHBIH  COCTaB
PA3IUYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM IyTEM XJIOpHA-, GPOMHU/I-,
uonun-, KapboHar-, Qocdar-, cmiukar-, cyabdaT-, THIPOKCHI-HOHBL,
KaTHOHbI aMMOHHMS M HMOHbBI H3YYEHHBIX METAaJUIOB, MPHCYTCTBYIOLIAE B
BOJIHBIX PACTBOpaX HEOPraHHYECKUX BEIECTB;

[IPUMEHATL OCHOBHBIC OMEPAallMy MBICIUTEIBHON JeATeIbHOCTH — aHAIU3
M CHHTE3, CpaBHEHHE, OOOOIIEHHe, CHCTEMAaTH3aLHIO, BBISBICHUE
NPUIHHHO-CJICACTBEHHBIX CBSA3E€H — JUIS W3yYeHUs CBOWCTB BELIECTB U
XHUMHYECKUX PEAKUHH, eCTeCTBEHHO-HAay4YHble METONbl II03HAHUS —

Habmo/IeHNe, M3MepeHHe, MOJICINPOBAHUE, JKCIEPHUMEHT (peaibHbI U
MBICJIEHHEIIT ).
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