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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBEe TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMBbI
OCHOBHOTO 00111er0 o0pazoBanws, npeacraBieHHbX B PI'OC OO0, a Takxe Ha OCHOBE padodeii
MPOrPaMMBI BOCIIUTAHUS IIKOJBI M C Y9ETOM KOHICIIIMU TPEMOJaBaHUsS Y4eOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparu.

[Iporpamma mo XuMuM Aa€T TPEACTABICHHWE O LENAX, OOIIEH CTpaTeruu OOy4eHus,
BOCIIUTAHUS W pa3BUTHS OOYyYarOIMXCS CpPEIACTBAMU YYE€OHOTrO TIpenMeTa, YCTaHABIHBACT
00s13aTeNIbHOE TPEJMETHOE CONEpIKAHME, MPEeIyCMaTPUBACT paclipeesieHHe ero mo Kiaccam u
CTPYKTYpHUPOBaHHUE 1O pa3ieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENET KOJINIeCTBEHHBIE
M KAayeCTBEHHBIC XapaKTEPUCTHKH COACP)KaHUS, PEKOMEHIYeMYyI0 MOCIEI0BaTEIbHOCTD
W3YUYCHHSI XUMUU C YIETOM MEKIPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKU y4eOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yYaromuXxcs, ONpeesieT BO3ZMOXHOCTH PeaMeTa s
peanu3au TpeOOBaHUI K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTEeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKE TPEOOBAHUH K pe3ysibTaTaM 00yUeHHs] XUMHUH
Ha YpOBHE IeJei W3Y4YeHHs TMpeIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOM
JEeSTeTBbHOCTHA 00yJaroIIerocs o OCBOCHUIO yU4eOHOTO COJIEPIKAHMS.

3HaHWE XWUMHUU CIYXHUT OCHOBOU ISl (DOPMHPOBAHMSI MUPOBO33PEHUST O0yUaromerocs,
€ro TPEJICTABICHUH O MaTepUAIIbHOM EIMHCTBE MHpA, BAKHYIO pOJb UrparT (hopMupyembie
XMMHEH TPEICTaBICHHS O B3aMMOIPEBPALICHHUSIX YHEPTUN U 00 DBOJIOIMU BEIIECTB B MPHUPO/IE,
0 TYTSIX PEIeHHs TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUIECKOH, MUIIIEBOH U IKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET peaiu3aluyd BO3MOXKHOCTEH Ui CcaMOpa3BUTHS M (OPMHUPOBAHUS
KyJbTYpPBI JUUYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHNUE MBIIIUICHHUS U TBOPUYECKUX CITOCOOHOCTEN 00ydaronuxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4yeOHOM  JeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOOUMBIX KaK B IIOBCEAHEBHOM JKM3HM, TaK U B
npodeccuoHanbHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEeUU(UKOH HAYYHOT'O MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOIO
B3IJIs]1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TarioM B (P OpMUPOBAHUU
€CTECTBEHHO--HAyYHOM rpaMOTHOCTH 00y4YaroInXCs;

crocobcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOAE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ] B OJKOJOTrHYeckoe 0Opa3oBaHUE
oOy4Jaronuxcs.

JlanHble HampaBieHHs] B 00y4YeHUU XUMHUU OOECIEYMBAIOTCS CHELM(PHUKON Colep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorudyeckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOM HAYKH XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS OPHUEHTUPOBAH Ha OCBOCHHUE
00y4aroUMMUCS CHCTEMbI MIepPBOHAYATIBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOW XUMUH.

Crpykrypa comepxaHusl MPOrpaMMbl IO XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ m3yueHuto. CoaeprkaHUE CKIAABIBAETCS U3 CHUCTEMBI MOHSATHH O XUMHUYECKOM
JJIEMEHTE W BEHIECTBE M CHCTEMBl TMOHATUH O XUMHUYeCKOoW peakuuu. OOe 3T CHUCTEMBI
CTPYKTYpHO OPTaHM30BaHBI MO MPUHIIUIY IOCIEAOBATEIHLHOIO PA3BUTHUS 3HAHWW HA OCHOBE
TEOPETUYECKHX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YU€HHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMMHU;

— YUYEHHS O CTPOSHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IIPEJCTABICHUN 00 ANEKTPOTUTUIECKON JUCCOIMAIINH BEIIECTB B pAaCTBOPAX.



TeopeTnueckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OIHOTO YPOBHS K JPYyromy,
BBIMONHAS (DYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOKHOCTEH
MPAKTUYECKOTO IPUMEHEHHUS U MOJTyUYEHHS U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XHMHH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEICTABICHHUS O
XUMHYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
[IEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHHIO M METOJaM MO3HAHMs B HayKe. V3ydeHne XuMun
IIPOUCXOJUT C MPHUBJICUEHUEM 3HAHUW M3 pPAHEE M3YUEHHBIX Y4E€OHBIX IPEIAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccs» 1 «Du3uka. 7 Kiacey.

[Ipu m3ydeHNn XUMHUHM TPOHCXOIUT (OPMHUPOBAHUE 3HAHWI OCHOB XMMHYECKON HAYKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUECKOW NESATEIHHOCTH YeNOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3ajaya Y4YeOHOTO MpeaMeTa COCTOUT B
(OpMHUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHUN — BaKHEHIUX (DakTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX O0O0OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HAyKH, B IPUOOIIEHNN K HAYYHBIM METOAAM MO3HAHUS TPU M3YYCHUU BEIIECTB U XUMHUYECKUX
peakmuii, B (GOPMUPOBAHUN U PA3BUTHH TIO3HABATEILHBIX YMEHUH U UX MPUMEHEHHH B y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEIOBATEIbCKOM AEATEIbHOCTH, OCBOCHUU MPABHII O€30MacHOIO
oOpallieHus ¢ BelleCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipn u3yuyeHuM XMMUU Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsS Ba)KHOE 3HAUECHUE
MPUOOPEHN TaKUe 1, KakK:

— (hopMHUPOBaHWE MHTEIUICKTYIBPHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KHU3HH,

— HamnpaBJIeHHOCTh OOyuYeHHs Ha CHCTEMaTH4ecKoe NpuoOIIeHHe OO0yyarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEIbHOM  JEATENbHOCTH, HAy4YHBIM  METOJaM  IO3HaHuS,
(hopMUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecredyeHne YCIOBUH, CIMOCOOCTBYIOIMIMX MPHOOPETCHHIO OOYYaIONMMHCS OIIbITa
pa3HoOOpa3HOW AEATEIbHOCTH, MO3HAHWSA U CAMOIIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMUHBIX BUAOB JESATEIbHOCTH;

— (hopmupoBanue o01IeH (yHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh M OLICHUBATH SIBICHUS OKPY’KAIOLIEro MHUpA, HCIONb3Yysl 3HAHUS U
OTBIT, TOJYYEHHbIE TPU M3YUYECHUU XUMHUHU, MPUMEHATh HMX MpPU pPELIEHUH IMpolieM B
MOBCETHEBHOM JKM3HU U TPYJIOBOM JAEATEIbHOCTH;

— ¢opMupOBaHHE y 00YYAIOIIMUXCS TYMAaHUCTHUECKUX OTHOILLIEHU, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUM JJi BBIPAOOTKM SKOJOTMYECKU IEIecO00pa3HOro MOBeIeHUs B OBITY U
TPYJIOBOW NEATEIbHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYXKAIOUIeH MpUpOIHON
Cpebl;

— pa3BUTHE€ MOTHUBAlMM K OOYy4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJI H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOGHHs OOIIEYEIIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAMTPABJICHHOCTH AallbHEHIIET0 00yYeHHUS.

CBSI3b C PABOYEN MTPOIT'PAMMOM BOCITUTAHUS IIKOJIbI

Peannsam/m BOCIIMTATCJIBbHOI'O ITOTCHIIMAJIa ypOKOB XUMHUHU (ypquOfI JACATCIIBHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MAaKCHUMaJbHO JIOMYCTMMOH yueOHOM  Harpysku)
npeaycMaTpuBacT:

- MAKCUMAJIBHOC HCIIOJIB30BAHUC BOCIIMTATCIIBHBIX BOSMO)I(HOCTCfI CO,Z[ep)KaHI/ISI yp0KOB
s GopMUPOBaHUS y OOYYAIOIIMXCS POCCUMCKUX TPaJUIUOHHBIX JyXOBHO-HPABCTBEHHBIX U
COL[I/IOKyJILTyprIX HeHHOCTeP'I, pOCCPIfICKOFO I/ICTOpI/I‘IeCKOFO CO3HAHHUA Ha OCHOBC
I/ICTOpI/I‘{eCKOFO HpOCBeH_IeHI/IH; HOI[60p COOTBGTCTBYIOH.[CFO COZ[ep)I(aHI/IH ypOKOB, 3a,[[aHI/II>'I,
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJ'IOB, HpO6J‘ICMHBIX CI/ITyaI_II/Iﬁ JJIA 060y>K,£[eHI/II71;



- BKJIFOUEHHUE B COJIEP)KAHUE YPOKOB II€JIEBBIX OPUEHTUPOB PE3YJITATOB BOCIMTAHMS, X
y4eT B ONPEEIICHUU BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUI;

- BBIOOp METOJIOB, METOJIMK, TEXHOJIOTUH, OKA3bIBAIOIINX BOCHHUTATEIBHOE BO3CHCTBUE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIMTATEIbHBIM HJAEAJIOM, LENbI0 M 3aJayaMd BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU pPE3YJIbTATOB BOCIMTAHUS; PEAIU3ALUI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JIeATSIILHOCTH;

- IPUBJICUEHNE BHUMAHUS 00Yy4arOIINXCs K LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypoKax
NPEIMETOB, SBICHUA W COOBITHIA, WHUIIMUPOBAHUE OOCYXIECHUH, BBICKa3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHHS] K HM3yYaeMbIM COOBITHSIM, SIBIICHUSIM,
JULam;

- IpPUMEHEHHE WHTEpPaKTUBHBIX (opM yueOHON pabOTBl — MHTEJUIEKTYyallbHbIX,
CTUMYJMPYIOUIMX [O3HABATEJIbHYI0 MOTHMBAILMIO, WIPOBBIX METOJIUK, IUCKYCCHUM, JAlOLINX
BO3MOXHOCTh MPUOOPECTH OMNBIT BEIACHMSI KOHCTPYKTUBHOI'O JMajora; rpynmnoBod paloTshl,
KOTOpasi Y4YUT CTPOMTb OTHOIIEHHS M JEWCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOTI'O MBIIIIJICHUS;

- moOyXJAeHHe O00ydJaronuxcsi coO0IaTh HOPMBI TOBEACHHS, MpaBUia OOIIEHUS CO
CBEPCTHUKAMM W TMEJaroruueckiMU pabOTHHKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJIBI,
YCTaHOBJICHUE U TIOJIJIEPKKY TOOpOKENaTeTbHON aTMOC(EPHI;

- OpraHu3alii0 HAaCTaBHUYECTBA MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX OOYHAIOIIHUXCS
HaJl HEYCIEBAIOIIMMU OJHOKJIACCHUKAaMHU, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAAIOLIEr0 OOYyYaloIIUMCS COLMAIbHO 3HAYUMBIA ONBIT COTPYJHHUYECTBA U
B3aMMHOM TTOMOIIIH;

- VHUIMUPOBAHUE M MOIICPKKY HCCIENOBATEIbCKON IEeSITeNbHOCTH O0YyYaroluxcs,
IUIAHUPOBAaHUE U BBHINOJHEHHE WHIUBUAYAIbHBIX W TPYMHIOBBIX MPOEKTOB BOCHHUTATEIbHON
HaIpPaBJIEHHOCTH.

Pe3ynbTaThl equHCcTBa y4eOHOM M BOCIIUTATENBHOM AEATEILHOCTH OTPAXKEHBI B paszfelie
paboueii mporpamMmbl «JIMYHOCTHBIE pe3yJbTaThl M3YUYEHHs y4eOHOro npeaMera «XUMUus» Ha
YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHUS.

MECTO YYEBHOT O IIPEIMETA «XUMMUSI» B YYUEBHOM IIJIAHE

B cucreme o6mero o0Opa3oBanus «XHMHUS» SBISETCS O0s3aTEIbHBIM  YYCOHBIM
MPEeIMETOM, KOTOPBI BXOIMT B COCTaB IIpeIMETHOH obOnactu «EcTecTBeHHO-Hay4HbIC
MIPEIMETHI.

Cpox ocBoeHus paboueit mporpammsl: 8-9 kiaccel, 2 roga

KonnyecTBO 4acoB B ydeOHOM I1aHe Ha M3y4eHHe npeameta (34 yueOHbIe HeAenn)

Kiacc KomnuectBo yacoB B Heneno | KoanuecTBo 4acoB B roj
8 kiacc 2 68
9 kimacc 2 68
Bcero 136




COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XUMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XUMHM B KM3HM 4Y€llOBEKa. XMMHS B CUCTeME HaykK. Tema u
BemiecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosinue BemiecTB. [lonstue o
METOJIaX IMO3HAHUS B XUMHH. YHCThIC BemecTBa U cMecu. CriocoOb! pa3ieicHus cMeceH.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 53JIeMEHThl. CHUMBOJBI XHUMHYECKHUX 3JIEMEHTOB.
[IpocTbie U coKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHASI aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIIpHAs
Macca. MaccoBasi 10Jisi XHMUUYECKOT0 3JIEMEHTa B COCTMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHasg macca. B3anMoCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €AUHUI] BelecTBa. Pacy€Tsl mo ¢popMynaM XUMHUYECKUX COSTUHEHUH.

dusznueckue M XUMUYECKHUE SBICHUSA. XUMHYECKash peakiuus U e€ MpHU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUsA. Kimaccupukanus XUMUYECKUX PEaAKIUi
(coenuHeHus, pa3IoKeHUs, 3aMeleHus, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCYA0H, MpaBWiIaMHu pabOThl B JIAOOPATOPUH U TIpHEMAMHU
oOparmeHusi ¢ J1aboOpaTOpHBIM OOOPYJOBAaHUEM, M3YYCHHE M ONUCAaHWE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BENIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJACHCAIUs BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SIBICHUM, HaOIIOCHIE
W ONHWCAaHWE TPU3HAKOB TMPOTEKAHUs XUMHUYECKHX peakmuil (pa3jokeHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3aUMOCHCTBHE >kene3a ¢ pacTBopoM coiau menu (II), m3ydenwe crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomaTtorpadusi, TMpOBEIEHHWE OUYMUCTKA I[OBAPEHHOM COJM, HaONIIOeHue U  ONHCAHUE
pEe3yNbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE
MOJIeJIe MOJIEKYJ (IapOCTEPKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3JeMEeHT U MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakluy TOPEeHuUs).
Oxcuppl. [lpumenenue xkucnopoga. CrnocoObl TONyueHHUsT KucCIopojga B Jjaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomnHas MoauduKanus
KHCITIOpO/JIa.

TemnoBoil >PPexT XUMHUECKON peakluH, TEePMOXHUMHYECKHE YPaBHEHHS, O5K30- H
SHAOTEPMUYECKUE peakuuu. TOMIuBO: Yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOT'O CIOSL.

Bogopon — »smemeHT W mpocToe BemiecTBO. HaxoxkaeHue BoIOpoAa B IMPHUPOAE,
(buznueckrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI Moty4yeHus. Kuciaorsl u conu.

Monsipabiii 006EM ra3oB. PacuéThl Mo XUMUYECKUM ypAaBHEHUSIM.

®usnyeckue CBOMCTBA BOJAbLl. Boma kak pactBopurtens. PactBopsl. HaceliieHHBIE U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XumMudeckue cBOWCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B HpHpoAe. 3arps3HEHUE MNPUPOIHBbIX BoA. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJI.

Knaccudukanus nHeopranmdecknx coeanneHuid. Oxcunbl. Krnaccuduxamuss OKCHAOB:
coneoOpasymiire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyromiine. Homenknatypa
okcuJ0B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. @uU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWM. [lomyuenue
OCHOBaHMM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucnor. @uznyeckre 1 XUMHYECKHE
cBoiicTBa KucaoT. Psan aktuBHoctu metauioB H. H. bekerosa. [lonydeHue Kucior.

Comu. Homenkiiatypa coseil. @usnueckue U XUuMUYECKrue cBoicTBa coneil. [lomydyenue
COJIEH.

['eneTnyeckas CBsI3b MEXKy KIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEICIICHUE COACPKAHMS KUCIOPOia B BO3IyXe, IMOyICHHE, COOUpaHHUE,
pacro3HaBaHHEe M HM3yYCHHUE CBOKMCTB KHCIOpOJa, HAOMIOJICHHE B3aWMOJCHUCTBHS BEIISCTB C
KHCJIOPOJIOM M YCIIOBUSI BOSHUKHOBEHHUS W TPEKpaIleHus ropeHus (moxapa), 03HAKOMJICHHE C
oOpa3llaMi OKCHUJIOB U OIHMCAHWE WX CBOMCTB, TMOJIydeHHE, cOOMpaHue, pacro3HaBaHUE U
M3yueHHE CBOWCTB BOJopoAa (ropeHue), B3auMmojeicTBue Bojopoaa ¢ okcuaoMm memu (II)
(BO3MOXHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Mo, uccnenoBaHUE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0OJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOABI C MeTa/UlaMd (HaTpueM U KajbllueM) (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMAaTEPHAIOB), MCCIIEIOBAaHUE OOpa3I[OB HEOPTaHUUYECKHX BEIIECTB DPA3JIUYHBIX KJIACCOB,
HaONIOZICHNE M3MEHEHMsI OKPACKH WHIWKATOPOB B pPAacTBOpax KHUCIOT M IIEIOYEH, M3ydeHHe
B3auMoeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaJVIaMH,
peakuuii HeUTpalIu3aluu, MOJYyYEHUE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula IPyTUM U3 PacTBOpa COJIM, PEIMICHHE SKCTIEPUMEHTABHBIX 3a71a4 1Mo TeMe «Bakuenmme
KJIACChI HEOPTAHUYECKUX COCTMHECHUIN.

Iepuonuveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuieckux sjaementon I, U.
Menpeineea. CtpoeHnne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCU(PUKAMU XUMHUYECKUX 3eMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U THIPOKCU/IBL.

[lepmonnueckuii 3akoH. Ilepmonnueckas cucrema xumuueckux osnemeHtos J[. .
MenneneeBa. Kopotkonepuonnas u anuHHonepuoiHas ¢opmel [lepuomuueckoit cuctemsl
xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoast u rpynmbl. PU3WUECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HW3oronbl. OnekTpoHbl. CrpoeHue
AIIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [lepuonuyeckoil CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XHWMHYECKOI'O 3JEMEHTAa IO €ro IOJIOXKEHUIO B
Ilepuonuueckou cucreme /. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHUS paJlyca aTOMOB XMMUYECKUX AJIEMEHTOB, METAIIMYECKUX
Y HEMETAJUIMYECKUX CBOWMCTB MO I'PYIIaM U IIEPUOJIaM.

3nauenue [lepuogunueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — y4€Hblii U IpakJaHUH.

Xumunueckas CBS3b. KoBanienTHas (momnsipHast U HEmoJsipHasi) CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBA3b.

Crenenb  okucieHus. OKHUCIHUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. IIpouecchbr
OKHCJIEHUSI U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 0Opa3lloB BEIIECTB METAJUIOB UM HEMETAIJIOB, B3aMMOJCHCTBHE THIPOKCHIA
LMHKA C PAacTBOPaMU KHUCJIOT U IIEJIOYEH, MPOBENACHUE OIBITOB, WIIIOCTPUPYIOMIHNX MPUMEPDI
OKHCIIUTETHhHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHE, PEAKIIUU Pa3NI0KEHUs, COSAMHEHNUS).

Mesicnpeomemnnie cea3u



Peanu3zanus MeXnpeaIMeTHBIX CBS3€M IPU U3yUYEHUH XUMHHU B 8 KIIACCE OCYIECTBIISAETCS
Yepe3 HCIMOJb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TOHSATHH, TaK U TMOHSITHIA,
ABJIIIOINUXCS CUCTCMHBIMU UIA OTACIIBHBIX MPEAMCTOB CCTCCTBCHHO--HAYYHOT'O ITUKJIA.

OOmue ecTecTBeHHO--HAYyYHBIC TOHSTHS: HAYYHBIH (aKT, TUMOTE3a, TEOPHSs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCU(UKaIus,  IMEePHOAMYHOCTh,  HAOIMIOACHHME,  JKCIICPUMEHT,
MOJICTTUPOBaHUE, H3MEPEHUE, MOJICITb, SIBJICHHE.

®usuka: marepus, aToMm, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIUJI, H30TOIIbI,
PaJIMOaKTUBHOCTh, MOJICKYJA, 3JCKTPUUYSCKUN 3apsl, BEIIECTBO, TeIO, O0BEM, arperaTHoe
COCTOsSHHE BfIIIECTBA, I'as, (1)I/I3I/ILI€CKI/I€ BCJIMYHHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
38351, CoHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdhepa, rumpocdepa, MHUHEpaATbl, TOPHBIE TIOPOJBI, TIOJE3HBIE
HUCKOIIaeMBbIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KJIACC

BeuecTBo M XMMH4YeCKas peaKus

[Iepnonnueckuii 3akoH. Ilepumonnueckas cucrema XuMuueckux oasemeHTtoB J[. .
MenneneeBa. CrTpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XHUMHYECKHX
JJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KAIbLHMS W HX COCJUHEHUH B COOTBETCTBUHU C
ITOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoi cucteMe n CTPOCHHEM HX aTOMOB.

Crpoenue BemecTBa: BHJbI XMUMHYECKOW CBA3H. THUMBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKM M BHJA XHMHYECKOU
CBS3U.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KIACCaM HEOPraHMYECKUX COCIUHEHUH, TeHETHYECKas
CBSI3b HEOPraHUYECKHUX BEIICCTB.

Knaccugukanus XuMHUYECKUX peakUi IO pa3IudHbIM IPU3HAKaM (IO YUCILY U COCTaBY
YYacTBYIOIIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(GQEKTy, MO H3MEHEHHUIO CTEleHeH
OKHMCJIEHUS XUMHYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIUH, TEPMOXUMHUUYECKUE YPABHEHHUS.

Ilonatue o ckopoctu xuMHuyeckol peakuuu. [loHsTHe 00 0OpaTHMMBIX M HEOOpATHMBIX
XMMHUYECKHX peakuusax. [IoHATHE O rOMOreHHBIX M TeTeporeHHnlx peakuusx. I[lonstue o
karanuse. IloHsaTe o XxXumuyeckoM paBHOBecud. DakTOphbl, BIHAIOIIME HA CKOPOCTh
XMMHYECKON PEAKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMHU, SIEKTPOHHBIN OanaHC OKHCIUTEIbHO-
BOCCTAHOBHUTEIbHOU peakunu. COCTaBICHHE YPABHEHHMM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MexaHW3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XHMHUYECKOW CBA3H.
Crenenp auccounanuu. CuiabHbIE U Cl1a0ble 3IEKTPOIUTHI.

Peakiun MOHHOrO OOMeHa. YCIOBUS NPOTEKAaHUS PeaKUUil HOHHOrO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUS peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHMM M COJEH B CBETE
IPEJCTAaBICHUNH 00 53JIEKTPOJUTHUYECKON Jucconuanuu. KadyecTBEeHHblE peaklUUMU Ha HOHBL
[TonsATHE O THIPOIU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEIAMHU KPUCTAIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAAa HATpus),
HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTM XHMMHYECKOW pPEaKUMH OT BO3JECHUCTBHUS Ppa3IMYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLHALNU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIONBb30BaHUE BHAEO MAaTEpHANIOB), IMPOBEICHUE
OIBITOB, WJITIOCTPUPYIOIIUX NMPU3HAKK NPOTEKAHUs peakuuidi MOHHOro oOMeHa (oOpa3oBaHue



ocaJKa, BbIJEJIEHUE Tra3a, o00pa30BaHUE BOAbI), OIBITOB, WUIIOCTPUPYIOLUIUX [PUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHE, peakUuu pa3iokKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BELIECTB C IMOMOILIBIO KAaYECTBEHHBIX pEakUuil Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAJIbHBIX 3aa4.

HemeTtajibl 1 MX coeJUHEHHS

OOmiasi xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTECHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEWCTBHE C METajulaMd, HEMETallaMu,
miesnioyamu).  Xijopoogopon. ConsiHast KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIy4YEHHE,
npuMeHenue. JleficTBue Xjiaopa 1 XJI0pOBOJOPO/Ia Ha OPraHU3M YeoBeka. BaxxkHelue Xmopusl
U UX HaXO0XJCHUE B IIPUPO/JIE.

OO6miass xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUSI aTOMOB,
XapakTepHble CTeneHH okucieHus. CTtpoeHue M (pu3MUeckue CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIHBIE MOAU(UKAIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHe cBoMcTBa. OKCHIBI Cephbl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3MYECKHE U XUMHUYECKHUE CBOICTBa
(obmuMe Kak NpPEACTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMHUECKUE peakluy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOIO croco0a MoidydeHus cepHoil kuciotel. [Ipumenenue
cepHoil kucnoTel. Cou cepHON KUCIOThI, KaYeCTBEHHAsl peaklus Ha cyiabdaT-uoH. Haxoxaenue
ceppl U €€ coeluHEHUN B mpupoae. XHUMHYECKOE 3arps3HEHHE OKpYXKalollel cpelibl
COEMHEHUSIMHU cepbl (KHCIOTHBIE TOKIH, 3arpsi3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
MIpeIOTBPALECHUS.

OOmiass xapakrtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pPAacHpoCTpaHEHHWE B TNpupoae, Gusnueckue u
XUMUYECKHUEe CBOMCTBA. KpyroBopoT azora B mpupoe. AMMHUaK, ero pu3ndeckue U XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHHUS, UX (U3NYECKUE U XMMUYECKHE CBOWCTBA,
npuMeHenue. KadecTBeHHass peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJydeHHe,
¢bu3uMYecKkue W XUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpeabl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXIH, 3arps3HEHHE BO3JyXa, MOYBbI U BOAOEMOB). Docdop, amioTpornHble MOAUPHUKAIIUU
dbocdopa, buzndeckue n xumudeckue cBoictBa. Okcua docdopa (V) u dochopHas KuCIOTa,
¢dbusznueckue M XHMMHUYECKHE CBOMCTBa, moiyueHue. lcmosnbp3zoBanue QochaTtoB B KadecTBe
MUHEPAJIbHBIX yI00pEHUIA.

OO6mras xapaktepucTrka 3JeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTETNIEHU OKUCIICHUA. YTJepo/, alUIOTPONHbIe MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUeckrue cBorctBa. AncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux GU3NYecKue U XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIy4€HUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TEe3a II00aTbHOr0 TMOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3ddekt. YrompHas kuciora u eé
conM, X (PU3MYECKHEe M XMMHUYECKHE CBOMCTBA, IMONlydeHHWE U NpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHar-uoHsl. Mcnonmp3oBanue  kapOoHaToB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH M CEITLCKOM XO035HCTBE.

IlepBoHauanbHble MOHATHSA 00 OpPraHUYECKHX BEIIECTBaX KaK O COEJUHEHUSX yriepona
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJI, TJIMIEPHH, YyKCycHas kuciora). I[IpupoaHbie
UCTOYHHUKH YIJIEBOJIOPOJOB (yrojib, HMPUPOAHBIA ra3, He(Tb), MPOAYKTHl HUX NepepabOoTKU
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B JKM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX ¥ HEOPraHMYECKUX COCIUHEHHH.

Kpemuuii, ero ¢usmueckne M XHMMHUYECKHE CBOHCTBa, MOJY4YeHHE M HpPHUMEHEHHE.
CoenuHenuss kpeMHusi B mnpupoge. OOmume mnpezacraBieHus o0 okcuzae kpemuus (IV) u



KpeMHHEBOH kucnore. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIJICHHOCTH. Baskneiime
CTPOUTEIILHBIE MAaTepHalibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOoH, jkene300eToH. I[IpoGieMbl
0€30IacHOTO MCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3IoB HEOPraHWUYECKUX BEILIECTB, CBOMCTB COJSHON KHUCIOTHI, TPOBEACHUE
KAaueCTBEHHBIX pEakUui Ha XJOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaromue (U3NIECKUe U XMUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHH (BO3MOXXHO
WCTIOJIb30BAHME BHJCOMATEPHAIIOB), O3HAKOMJIEHHE C OOpasliaMu XJIOPUIOB (TAJIOTEHHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIUHEHUSIMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpPHAIOB), HAONIOJEHHE TMpoliecca OOyIJMBaHMS  caxapa IO  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHUE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOM peakluMM Ha cyib(aT-uoOH W HaONIoJleHue IMpHU3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3UYECKMMH CBOWCTBaMHM a30Ta, ¢ocopa M MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOpPHBIX yA0OpeHuH,
MOJIy4eHHEe, COOMpaHue, pacrno3HaBaHWE M U3YUYEHHE CBOMCTB aMMMaka, IPOBEIECHUE
KaueCTBEHHBIX peaklMid Ha HMOH aMMOHUA U ¢ocdaT-uOH M H3Y4YEHHE MPU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEJbI0 (BO3MOXKHO
WCIOJIb30BAHNE BHJIEOMATEPUANIOB), M3yUEHUE MOJeNeld KPUCTANIMYECKUX PEeHIETOK aiMmasa,
rpaduta, ¢QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojyuyeHue, coOupaHue, pacro3HaBaHueE
U U3YyYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CIJIUKAT-MOHBl W H3Y4YEHHE TMPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAyKIUeH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PElIeHHE 3KCIIEPUMEHTANbHBIX 3a/ad 1Mo TeMe «BaxHeilue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTtanabl 1 UX cOeIMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBaHHHM UX
nojoxxenus B [lepuoandeckoit cucreme xumuueckux snemMeHtoB JI. . MenzaeneeBa u crpoeHus
atoMoB. CtpoeHue MeraioB. MeTalnueckas CBs3b M MeTalIMdyecKas KpUCTasindecKas
peméTKka. DNEKTPOXUMHUYECKUUA Pl HANpsHKEHU MeTamoB. DHU3MYECKME U XHUMHUYECKHUE
cBoiicTBa MeTauioB. O0mue crnocoObl moy4eHus] MeTaylioB. [IoHsATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'YH, JIOPATIOMUHUM, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILIICHHOCTH.

lenouynsle MeTauibl: nonoxeHue B llepuoanyeckoll cucrteMe XMMHUYECKUX AJIIEMEHTOB
. . MenneneeBa, cTpoeHHE UX aTOMOB, HaxOXxJAeHue B npupoje. Pu3ndeckre 1 XUMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCHUIBI HATpUd U Kanus. [IpumeHenue
IIEJIOYHBIX METAJJIOB U UX COSCAMHEHUN.

[IlenoyHo3emenpHble METAUIBI MarHuid M Kajbluii: monoxkeHue B Ilepuoamueckoit
cucreme xummuueckux snemeHToB JI. M. MeHnpneneeBa, CTpoeHHEe UX aTOMOB, HaXOXJICHHE B
npuposae. Ousnueckue ¥ XUMUYECKUE CBOMCTBA MarHus M Kaibliud. BakHeiinme coequHEHHs
KanpIus (OKCHII, TUIPOKCU], conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHU .

Amtomunuii: nonoxxenue B llepumonnyeckoil cucreMe xumudeckux siemeHtoB [l .
MenneneeBa, CTpoOeHHE aToMa, HaxOXKJeHHe B mpupojae. Dusndeckue U XUMHUYECKUE CBONCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUPOKCUIA aTIOMUHUS.

XKeneso: nonoxxenue B llepmomnueckoit cucremMe xmmmdeckux dsmemeHTos [ .
MenneneeBa, CTpOEHHE aToMa, HaxoKJAeHWE B npupoae. dusndeckne U XMMUYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl U comu >kenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa U
IIOJIy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C oO0pas3llaMHd METaUIOB M CIUIABOB, UX (PU3MUECKUMH CBONCTBAaMHU,
U3yYEHHUE Pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO HMCIIOJIb30BaHHE BHEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJCHCTBUS OKCHIA KAJIbIUS U HATpUs ¢ BOJON (BO3MOXKHO MCIOJIb30BAHUE



BHJIEOMATEPHAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUs JKele3a B
KHCIOpoJie  (BO3MOXHO  MCIOJIb30BAaHUE  BUACOMATEPUAIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMil HAa MOHBI: MarHus, Kajablus, allOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMU HATpus,
KaJdus ¥ Kaiblus (BO3MOXKHO HCIOJIB30BAHUE BUJICOMATEPUANIOB), HCCIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHUA ATFOMUHMS U THJIPOKCHUA IIMHKA, PEIICHUE IKCIIEPUMEHTANIBHBIX 33]1a4 10
Teme «BaxkHenmme METaIUTbl U UX COCIUHEHUSD.

XuMHus M OKpY:KaoLias cpeaa

BemectBa u MaTepuaibl B IOBCEAHEBHOMN JKMU3HM 4eoBeka. be3somnacHoe ncnosib30Banue
BEIIECTB M XMMHYECKHX peakiuii B ObiTy. [lepBasg momMolis mpu XHUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOe  3arps3HEHHE  OKpyKawomed cpenbl  (IpelenbHas — JAONyCTUMAs
KOHIIeHTpanus Bemects, naiee — [1JIK). Pons xumun B pemieHnu S3K0JI0THYECKUX TPOOIeM.

Xumuueckuil IKcnepumenm:

n3y4yeHue o0pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTEpUaJIbl).

Meostcnpeomemnwie ceasu

Peanuszanus MeXnpeaIMeTHBIX CBSI3€ P U3yUYeHUH XUMHUU B 9 Kilacce OCYIIECTBISETCS
4Yepe3 WCIOJIb30BAaHWE KaK OOIMMX EeCTECTBEHHO-HAYUYHBIX TMIOHATHM, TaK ¥ TOHSTHH,
SIBJISIFOILMXCS] CUCTEMHBIMH JUTSI OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO0uiue ecTecTBEHHO-HAayuUHble MOHATUSA: HAy4HbIH (akT, ruUmoresa, 3aKOH, TEOPHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKalus,  IMEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHNE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIWJ, H3OTOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKHM 3apsl, TMPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOANEMEHT, BEIIECTBO, TeN0, 00bEM, arperaTHoe COCTOSIHHE BEIIeCcTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, MIaHEeThI, 3BE3/1b1, CoHIIe.

buonorust: gorocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIBbHBIC YIOOpEHUS,
MHUKPODJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTAaTeNIbHbIE BEIIECTRA.

l'eorpadmsa: armochepa, rtumpocdepa, MHUHEpaAIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIaeMble, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yJNbTaThl OCBOEHHS IPOrPaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHuUs
JOCTHTAIOTCS B X0JI¢ OOYYECHHUsI XMMUHU B €TUHCTBE yUYE€OHOUM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBMM C  TPAJAULIMOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMATN3AUHN 00YJaIOLIIXCS.

JIM4HOCTHBIE pPE3YJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M pacUIMpEeHHEe OIbITa ACATEIHHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HWCTOPHYECKOMY U
HAyYHOMY HACJICJIMIO, TIOHUMAaHUWS 3HAYCHUS XWMUYECKOM HAyKd B JKH3HH COBPEMEHHOTO
oO1miecTBa, COCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(pOpMaluell O MepeAoBbIX JOCTHKEHUSAX U
OTKPBITUSIX MUPOBOW M OTCUECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COUMAIBHBIX HOPMax W IPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIEIOBATENIbCKOM, TBOPYECKOM M JAPYTUX BHJAAX JESITEIbHOCTH, TOTOBHOCTH K
Pa3HoO0pa3HONW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHYECKHX SKCIEPHUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B TIpoliecce 3TOH yueOHOHW NesTenbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IOBEJIEHHE M TOCTYNKH CBOMX TOBAapHUILEH C IMO3UIMHM HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C Y4ETOM OCO3HAHMSI ITOCIIEICTBUM TOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pDEHUYECKHE  IPEJCTABICHUS O BEIIECTBE M  XUMHUYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH M COCTaBISIOIIME OCHOBY IS
[IOHMMAaHUsI  CYHUIHOCTM HAay4yHOW KapTUHBI MHUpPA, MPEJICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI IPUPOAbI, B3AaUMOCBA3SIX YelOBEKa C MPUPOJHOM Cpeloi, 0 posu
XMMHHU B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTHBBI, HAllpaBJIEHHbIE HAa IOJIY4YEHHUE HOBBIX 3HAHUN IO XUMMH,
HeoOXo[uMble Ul OOBACHEHMs HaOJIOJAeMbIX IIPOLECCOB U SABJICHHUH, II03HABATEJIBHOM,
MHGOPMALIMOHHOM U YNTATEIbCKON KyJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSTEIbHON paboThI
C yueOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEpaTypoH, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBaMHU
MH(pOPMALIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOyYeHHUIO U MO3HaHUIO, JH0003HATEIbHOCTb, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUI0, MIPOSKTHON M HCCIEeI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHS 00y4€HUs B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME LEHHOCTH JKHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 3[I0POBbI 00pa3 JKW3HU, OCO3HAHUE IOCIEICTBUI M HENpUSATHE BPEAHBIX
NpuUBbIYEK (YMOTpeOIeHUsT aJKorojisi, HApKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOIIOECHUS
paBUi 0€30HMaCHOCTU IMpHU OOpalleHMH C XUMHUYECKMMHM BelIeCTBaAMU B OBITY M peajbHOM
KHU3HU,

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUeHHIO NMpodeccuii U TpyAa pa3lIudyHOro poja, yBaKeHHE
K TpyAy U pe3yJibTaTaM TpPYyJOBOW JEATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE HIPUMEHEHHUS
NPEeIMETHBIX 3HAaHUM 1O XHMMHH, OCO3HAHHBIH BbIOOp WHAMBUIYAIBHOM TpaeKTOpUU
NPOAOIDKEHHUsT 00pa3oBaHUsl C YYETOM JIMUHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XUMHH,



OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmeurHol mpodecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIallTUPOBATHCS B MPO(HECCHOHATLHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTHYECKH L[EJIeco00pa3Hoe OTHOIIEHUE K IPUPO/Ie KaK UCTOUYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMs, MOHMMAaHHE LEHHOCTH 3/JI0pPOBOr0 M 0Oe30macHOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (M3UYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HaHHUE LIEHHOCTH COOJIIO/IEHUS NpaBUil OE30MaCHOTO MMOBEACHUS IPU paboTe ¢ BEIIECTBAMHU,
a TAaK)K€ B CUTyalUsAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIIOCH;

CIOCOOHOCTH TMPHUMEHATh 3HAHUS, MOJydyaeMble NPU H3YyYCHUH XUMHH, IS PEIICHHS
3a71a4, CBSI3aHHBIX C OKPY’KAKOLIEH PUPOJHON CPEOi, JUIsl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KyJbTYpPbl, OCO3HAHUS INI00AILHOTO XapaKTepa 3KOJIOIMYECKUX MPOoOJIeEM U MyTell MX pelieHus
IIOCPEICTBOM METOJIOB XUMHH, HKOJIOTMYECKOTO MBILIUIEHNS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHHKAaTUBHON M COLMAIIBHON IIPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B COCTaBC MCTaHpCI[MeTHBIX pCSYJ'II)TaTOB BBIACIISIFOT 3HAYUMBIC JISL q)OpMI/IpOBaHI/H[
MHPOBO33pEHHUs OOlIeHayYHbIe TOHATUS (3aKOH, TEOpUSs, MPUHIUI, FUNoTe3a, (akT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
LIEJIOCTHOM HAy4yHOM KapTWHE MHpa, U yHHUBEpCalbHbIe yueOHble JEeHCTBUS (TIO3HABATEIIbHbIE,
KOMMYHHUKAaTHUBHBIE, PEryJSITUBHbIE), KOTOpble O0eCneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO yUeOHOM JIEeITEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBble Jornvyeckue aelcTBUS:

YMEHHUS HCIONb30BaTh MPHUEMBI JIOTUYECKOTO MBIILIICHUS TIPH OCBOCHWM 3HAHHM:
pacKpbhIBaTb CMBICT XUMHUYECKUX TIOHIATHH (BBIACIATH HMX XapaKTepHbIC MPHU3HAKH,
YCTaHABIWBATh B3aMMOCBS3b C IPYTUMH TOHATUSIMH ), UCTIOJIB30BATh MMOHATHS JJIs1 OOBSICHEHUS
OTHIETbHBIX (AKTOB W SBJICHUW, BHIOMpATh OCHOBAHHUS M KPUTEPUH Ul KiacCUpUKAIIIH
XUMUYECKHUX BEIIECTB M XUMUUYECKUX PEAKIUH, YCTAaHABINBATh IPUIMHHO-CIICJCTBEHHBIE CBS3H
MEXy 0OBEKTaMH U3YYCHHS, CTPOUTD JIOTUUECKHUE PACCY ACHUS (MHIYKTUBHBIE, ICTyKTUBHBIC,
10 aHAJIOTHH ), JIeJIaTh BHIBOABI U 3aKJIFOUCHHS;

yMEHHE MPUMEHSTh B MPOIECCE MO3HAHMS NMOHATHS (IIPEAMETHBIC W METaIpeIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJb3yeMble B XHUMHUH, IMPEoOpPa3OBHIBATH IIMPOKO
MIPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMHYECKUI 3HAK (CUMBOJ JJIEMEHTA),
XuMu4eckas (opmysia W ypaBHGHHE XHMHYECKOW pEaKUM — TMPU PEIICHUH YydeOHOo-
MO3HABATENBHBIX 3334, C Y4YETOM OTHUX MOJICIbHBIX TPEJICTABICHUNW BBISBIATH U
XapaKkTepH30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEAKIMH, BBISABISITH OOIIUE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIC CBSI3H H
MIPOTUBOPEYUS B U3y4aeMbIX IIPOIECCAX U SIBICHUSAIX.

Ba3oBrhle nccienoBaTeIbCKHE AeHCTBHS .

yYMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TaKkkK€ B KaueCTBE OCHOBBI IsA ()OPMHUPOBAHHS THIOTE3bl 110 IPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUMH;

MpHOOpEeTEeHHEe OMbITa MO IIAHUPOBAHUIO, OPraHU3allMU U MPOBEACHUIO YUYEHHYECKHX
AKCMIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJIOM MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pesynbratr, GopmynupoBaTh 00OOHIEHUS W BHIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO OIIbITA,
WCCIIEIOBAHMS, COCTABIISITh OTUET O MPOJIENIaHHOM pabdoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIMIO PA3THYHBIX
BUJIOB U (OPM TPEJCTABICHUS, TMOIyYaeMyl0 U3 Pa3HbIX HUCTOYHUKOB (HAYYHO-TOMYJISpHAS
TUTepaTypa XUMHYECKOTO COJEpXKaHUs, CIOpaBOYHbIE TMOcoOus, pecypchl HWHTepHera),
KPUTHUYECKH OIEHUBATh MPOTHBOPEUYHUBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHUE PUMEHSATh Pa3IUYHbIE METOABI M 3aIIPOCHI IIPU TIOUCKE B 0TOOpe H(pOpMAIHH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJHEHUSI Y4eOHBIX M MMO3HABATEIBHBIX 33134
OnpeAeNnEHHOr0 THIA, MPUOOPETEHHWE ONbITA B OOJIACTH HCIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKaTHUBHBIX TE€XHOJIOTHIA, OBJIaJICHUE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3INYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OPMY MpPEICTABICHUS
nHGOPMAIMKA W WILIIOCTPHUPOBATH pEIIaeMble 3a/1a4d HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
IpyrumMu popMamu rpaduku U X KOMOMHALIUSAMMY,

YMEHHE HCIIONb30BaTh M aHAIM3UPOBATh B Mpolecce y4eOHOM M HMCCIIeN0BaTEIbCKOM
NEeATeTbHOCTA UH(OPMAIHIO O BIMSHUY MPOMBIIIUIEHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY KAOIIEH MPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

yMEHHUSl 3a7aBaThb BOINpPOCHl (B XoJe aAuajora M (WIM) IUCKYCCHUU) IO CYHIECTBY
oOcyxmaeMoil TeMbl, (HOPMYITHUPOBATh CBOM TIPEIJIOKEHHS OTHOCHUTEIBHO BBITIOTHEHUS
MPEJI0KEHHOM 3a1a4H;

YMEHHS TIPEJCTAaBISATh TOJYYCHHBIC pPe3yJbTaThl IT03HABATEILHON MIEATENBHOCTH B
YCTHBIX M TIHCBMEHHBIX TEKCTaX; AeaTh MPE3eHTANIO Pe3yJIbTaTOB BBHITIOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (JTa0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

YMEHHS Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMMO3HABATEIBHON M
WCCIIEIOBATEIILCKON JICATEIIBHOCTH TIPU PEIICHHUH BO3HUKAIOIIMX IMPOOJIEeM Ha OCHOBE y4éTa
OoOIIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (00CyXkIeHHs, OOMEH MHEHMUSMH, «MO3TOBbHIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JACUCTBHH, ONpeaesieHHe KPUTEPHUEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U IPyTHE).

PeryasiTuBHbIe yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAETATh LEeNH ACSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpPATH
HauOosiee A(h(EKTUBHBIE CHOCOOBI  pEemIeHWs Y4eOHBIX HM  IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH aJITOPUTM JEHCTBUN NpuU
BBITIOJIHEHUH 3aJlaHUil ¢ Y4€TOM TOJy4YeHHUS HOBBIX 3HaHMA 00 H3yyaeMbIX OOBEKTax —
BEIECTBAX U PEaKIUsAX, OLCHUBATh COOTBETCTBHE IMOJIYYEHHOTO pe3yJbTaTa 3asBICHHOH 1€y,
yMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJbTATOB MO OCBOCHHIO 00S3aTENBHOTO COAEPIKAHMUS,
YCTaHOBJICHHOT'O0 JaHHOM pabodeil MporpaMMoil, BBLAETSIOT: OCBOEHHBIE OO0YyYarOIIUMUCS
HayuyHble 3HAHUS, YMEHHUS U CIOCOOBbI ACWCTBUM, crneuuduyeckue Uisi MpeaMeTHON olnactu
«Xumus», BUABl JAEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEepIpeTalu,
MpeoOpa3OBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUECOHBIX U HOBBIX CUTYAIIHUIX.

K xonmy oOyuenus B 8 kijacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM ypoBHE OyIyT
OoTpaxkaTb cHOPMHUPOBAHHOCTH Y 00OYHYAIOIIUXCSI YMEHUI:

® pAacCKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOJHOPOAHAA),
BAJICHTHOCTh, OTHOCUTEJIbHAsA aTOMHAs M MOJIEKYJsIpHas mMacca, KOJMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JISI XMUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIA OOBEM,
OKCHJ, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIECHUS, XUMHYECKast
peakiusi, Kiaccu(UKaMs peakiuil: peaklud COCTUHEHHs, PEaKIUU PpaszloKEHUs, peakluu
3aMeIleHus], PEaKuu 0OMEHa, 9K30- M SHAOTEPMUYECKHE PEaKIH, TEIIOBOM A dEeKT peakiuu,
SIPO aTOMa, DIIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOHTalb, paJlyc aToMa, XUMUYECKas CBS3b,
MOJIApHAsl M HEMOJspHasi KOBaJCHTHAsl CBS3b, MOHHAS CBsI3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10J1s1 BeulecTBa (IPOLEHTHAs KOHLIEHTPAIlKs) B PAaCTBOPE;

® JULTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX TMOHSATHH U TPUMEHSTH OTH
TIOHSATHS MPU OMMCAHUU BEIIECTB U X MPEBPAICHHUIA;



® ICIIOJIb30BAaTh XWMHUYECKYIO CHMBOJMKY JUIS COCTaBJCHHUS (OPMYN BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® OIpeAensaTh BAJECHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEHEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIC)KHOCTD BEIIECTB K ONPEACIEHHOMY
KJlaccy COCIMHEHUH 1Mo QopMmysinaM, BUJ XHMHUYECKOW CBsI3M (KOBaJeHTHAs M HWOHHAs) B
HEOPraHMYECKUX COECTUHEHMSIX;

e packpbiBaTh cMbIch [lepuoanmueckoro 3akona J[. 1MI. MenaeneeBa: n1eMOHCTPUPOBATh
[IOHMMAaHHE NEPUOIUUYECKON 3aBUCMMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepuoguueckoil cucreme, 3aKOHOB COXpPAaHEHMs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOraipo;

® ONUCHIBAaTh U XapakTepus3oBarth TaOaMuHyro ¢opmy Ilepuonuyeckoir cucTeMbl
XMMHUYECKHUX 3JIEMEHTOB: pazinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpynmna)» U «mnoOoudHas
noarpynna (b-rpynma)», maneie u Oosbliue MEPUOAbI, COOTHOCUTH 00O3HAYEHHS, KOTOpbIE
uMmetrorcs B tabnuue «llepuonnyeckas cucrema xumuueckux anementoB J. Y. Menneneesa» ¢
YHCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOCHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij
s7ipa, 001Iee YNCII0 AIEKTPOHOB U PACIIPEIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

e KiaccU(PUIMPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B pEaKI[MHU BEIIECTB, IO TEIUIOBOMY (D (deKTy);

® XapakTepu3oBaTh (OMUCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, TOJTBEpKJasi OMHCAHHME MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

® TIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaueCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUH B Pa3JIMUHBIX YCIOBUSIX;

® BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o (opMyJie COeTMHEHNS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOUN pEaKIINH;

® [IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, OOO0OIIEHHE, CHUCTEMAaTU3aluio, KIacCU(UKAIMIO, BBISABICHUE IPUYUHHO-
-CIIEACTBEHHBIX CBA3€d — U1 H3YyYEHHUs CBOWCTB BEUIECTB W XUMHUYECKUX PpEaKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOIIOJCHUE, W3MEpPEHUe, MOJCIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

e cClle[IOBaTh MpaBUiaM T[OJb30BAaHUS XHUMHUYECKOW TMOCYIo u  J1ab0paTOpHBIM
o0opynoBaHuEeM, a Takke IMpaBuWiIaM OOpaleHUs] C BEIIeCTBAMHU B COOTBETCTBHHM C
WHCTPYKLUSMH 110 BBIMOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OINBITOB IO MOJYyYEHHUIO U
COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJA U KHCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C
OIpPENIEIEHHOM MAacCOBOM JIOJIEM pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh W MPOBOJAUTH
XUMUYECKHUE HKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB WLIENIOYEH U KHUCIOT C IOMOIIbIO
WMHJMKATOPOB (JITakMycC, (peHondranent, MEeTUIIOPaHXK U APYyTHUE).

K xoHiy oOyueHus B 9 kJiacce IpeaMeTHble pe3yJbTaThl Ha 0a30BOM ypoBHE OyIyT
oTpaxkaTb c(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCSl YMEHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX TMOHITHUN: XMMHUYECKUH AJIEMEHT, aToM,
MOJIEKYJ1a, HWOH, KaTHOH, aHUOH, IPOCTOE€ BELIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTb,
EKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCICHMS, XMMMUYECKas pPEaKLMs, XUMHUYECKas CBs3b,
TETI0BON 3(PQEKT peakuuu, Mojb, MOJSIPHBIM 00BEM, PacTBOpP, PIEKTPOIUTHI, HEAEKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMALUSA, PEAaKIUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTHMMbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHUCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XMMHYECKasi CBSA3b (KOBAJECHTHAas, HOHHAsI, METAJNIMUECcKas), KpUCTaIIIMUecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XHUMUYECKOW pEakUuH, MpeneiabHO
nonycrumast koHuentpauus [1/IK Bemectsa;



® JULIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKHX IOHSATUN U NPUMEHATH 3TU
IIOHSATHS IIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

® ICIIOJIb30BAaTh XUMHUYECKYIO CHMBOJHMKY JUIS COCTaBJCHHUS (OPMYN BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® ONpeAensTh BAIEHTHOCTb M CTENEHb OKUCIEHMS XUMHUYECKUX 3JIEMEHTOB B
COEMHEHMSIX PAa3IMYHOTO COCTaBa, IMPUHAJIEKHOCTh BELIECTB K OINPEAEIEHHOMY Kiaccy
COeMHEHMH no (opmyrnaM, BUJ XMMHUYECKOHN CBS3U (KOBaJEHTHAs, NOHHAs, METAJNINYECKasi) B
HEOPTaHWYECKUX COCAMHEHUSX, 3apsj HOHAa 10 XUMHYECKOW Qopmyle, XapakTep cpelnsl B
BOJHBIX PAacTBOpPAaX HEOPraHWYECKUX COCAMHEHUH, TUI  KPUCTAJIMYECKOM  PEIETKU
KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbIci [lepuognueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHWE: OMHUCHIBATh U XapaKTepu30BaTh TabnUuHyto ¢opmy llepuonnyeckoil cucTteMsl
XMMHUYECKHUX 3JIEMEHTOB: paziinyaTh MOHATUS «TJlaBHas nmoArpymnmna (A-rpynmna)» U «mnoOouHas
noarpynna (b-rpynma)», maneie u OosblIue MEPUOAbI, COOTHOCUTH O00O3HAYEHUS, KOTOpbIE
UMEIOTCS B NEPUOAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsl sSApa, oOIIee YUCIIO 3JIEKTPOHOB M paclpeesieHne ux
10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 001IE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHUH B Mpenenax MajblX MEepPHOJOB M TJaBHBIX MOATPYII C YUYETOM CTPOECHMS MX
aTOMOB;

e Kiaccu(pUUMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuu (1Mo YKCIy M COCTaBy YYacTBYIOIIMX B peakIMH BEIIECTB, MO TeIioBoMy 3ddekry, no
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKIX AIIEMEHTOB);

e XapakTepus3oBaTh (OMUCHIBaTH) OOmIME U crenupuyecKkrue XHUMHYECKUE CBOMCTBa
MPOCTBIX U CIIOKHBIX BELIECTB, MOJATBEPXKIAsi ONMCAHUE NMPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHL;

® COCTaBJISITh YPABHEHHUS AJNEKTPOJIUTUUECKON TUCCOUMAIMU KUCIIOT, EI04Yel U COJIeH,
MOJIHBIE M COKpalléHHbIE YypaBHEHUS peakUuid HOHHOIO OOMEHa, YpaBHEHUS peakUuid,
MOATBEPKAIOIINX CYHIECTBOBAHME T'€HETHMYECKOW CBSI3M MEXJy BEIIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

® pacKpbIBaTh CYIIHOCTb OKHMCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITHUX PeaKiuii;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHMS, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKUX ITPEBPALICHHUI B PA3JIMUHBIX YCIOBUSX;

® BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o (hopMyJie COeIMHEHNs, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN pEaKIIH;

e coOmoaTh TpaBWia T[OJNb30BAHHUS XUMHUYECKOH TMOCYI0oM U  JabopaToOpHBIM
o0opy/noBaHuEM, a TaKXKe MpaBuia 0OpaIIeHHs C BEIIeCTBAMU B COOTBETCTBHU C MHCTPYKIUSIMU
[0 BBIMNOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX OIBITOB [0 TMOJIYYEHHIO H COOMpAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOTo ra3a);

® [IPOBOJIUTH PEAKIIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHbIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IMyTEM XJOPHI-, OpOMHUI-, MOAUI-, KapOoHat-, Qocdar-, cuamkar-,
cynabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS M HOHbl H3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

® TPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIbHOW AEATEIbHOCTH — AaHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHHE, CUCTEMATH3AINIO, BbISBICHHE MPUYUHHO-CIICACTBEHHBIX CBS3eH — JUIs
U3Y4YECHHsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOABI TIO3HAHUS
— Ha0JII0IeHNne, U3MEPEHUE, MOJICTUPOBAHKE, SKCTIEPUMEHT (pealibHbIN U MBICJICHHBIN).



