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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denepalibHOM padoyelt TporpamMmbl
BOCITUTAHUS U C Y4ETOM KOHILIETIIINU MPENofaBaHus Y4eOHOTo mpeaMeTa « XUMHUsH)
B 00pa3zoBaTeNbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma mo xumum AAET TPEACTABJICHHE O IEJSIX, OOIIEW cTpaTeruu
oOy4eHHs, BOCHHTAHWS ¥ PAa3BUTHS OOYYAIOIMHUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCcMaTPUBAET PACIpPENCICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHUE IO
pazienaM U TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENSCT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh W3YUYEHHUS XHMHUHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYalolMXCsl, OIpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, a TakXke TpeOOBaHUM K
pe3ynbTatam 00y4YeHHUs XUMUW Ha YPOBHE 1IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEITEIbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOM il (OpMHpPOBAHUST MHUPOBO33PEHHUS
o0yyJaroIierocs, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT GopMUpyeMbie XUMHEW MPEACTABICHUS O B3aMMONPEBPAIICHUIX
DPHEPrud M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTrETHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumnn:

CIIOCOOCTBYET  peajiu3allii  BO3MOXXHOCTEM i1 CaMOPa3BUTUS U
dbopMupOBaHUS KYJIbTYphI IMYHOCTH, €€ 001Iel 1 PYyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBIIIJICHUS U TBOPYECKUX CITOCOOHOCTEH
oOy4Jaromuxcsi, HABBIKOB HMX CAMOCTOSITEILHOM  y4eOHOW  JesSTEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH,

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LETTOCTHOTO B3MJIsia HA €IUHCTBO IPUPOJIbI U YEIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOlUXCs;



croco0CcTBYyeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-
HAaYYHBIM 3HaHHSIM, K MIPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbie HampaBlieHWS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABJISIETCA  MEJarornyecku
aJanTHPOBAHHBIM OTpak€eHHEeM 0a30BOM HAYKH XMMHH Ha OINpeaeaEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS OPHEHTHPOBAH Ha
OCBOCHUE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHITUNH XUMHH, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX TOHSTHM
OPraHUYECKON XUMMUHU.

CtpykTypa coaepkaHus MPOrpaMMbl IO XHUMHUU cPOpMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 mnojxoAa K €€ uzydeHuto. CojaepkaHU€ CKIQAbIBACTCA M3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIICCTBE U CUCTEMbI ITOHATUN O XUMHUYECKOU
peakiuu. OO0€ OSTH CHUCTEMbl CTPYKTYPHO OpraHU30BaHbl IO TMPUHIIUITY
MOCJIEAOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMSI KAaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHUS O CTPOCHHUM aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUM 00 dIEKTPOJUTUYECKOW JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPHUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBINOJHSAS (PYHKIUM OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TOJTYy4YECHUS
M3y4a€MbIX BEIIECTB.

OcBoeHne mporpaMMmbl MO XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPa B JIOTUKE
€€ CHCTEMHOM TMPHUPOAbl, IEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO W
METOJIaM MO3HAaHUS B Hayke. M3ydyeHne XUMUM NPOUCXOAUT C MPUBJICYEHUEM
3HAaHWM W3 paHee H3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKAIOMUA MUDPH,
«buonorus. 5—7 xkmacce» u «Pusnka. 7 Kaacey.

[Ipy wu3yuyeHHUH XUMHM NPOUCXOAUT (HOPMUPOBAHWE 3HAHUM OCHOB
XUMHUYECKON HAyKW KakK 00JIACTHM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUYECKHX
3HAaHUN — Ba)KHEUIINUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TOJOKECHUH,
JOCTYIHBIX 0000IIEHN MHPOBO33PEHYECKOIO0 XapakTepa, s3blka HAayKd, B



OpUOOLIEHUM K HAy4YHbIM METOJaM T[O3HaHUS MpPU M3YyYEHUU BEUIECTB U
XUMUYECKUX PEaKIui, B HGOPMUPOBAHUH W PA3BUTHUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Y4YEOHO-IIO3HABATEIbHOM UM Y4YEOHO-HCCIEAOBATEIbCKOM
JeSITEIbBHOCTH, OCBOCHHHM MPaBWJ O€30MacHOr0 OOpaleHHs C BEIEeCTBaMU B
MOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11U, KaK:

— (¢GopMHUPOBAHHE WHTEIJICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO PELICHHMH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJICHHOCTb OOy4YE€HHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IM03HABAaTENbHOM JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieueHne ycloBHil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ¢opmupoBanue oOmeld (QYHKIMOHAIBHOM M  E€CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH U OILEHUBATH SIBICHUSA
OKpPY’KaoIlero MHUpa, WCIOJIb3Yys 3HAHHUS W OMBIT, MOJTYYCHHBIE TMPU U3YYCHUU
XUMUHU, TPUMEHSATh WX TMPU PEHICHHH MpoOJieM B TMOBCEIHEBHOW JKWU3HU H
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBanue y oOydaromuxcs TyMaHUCTHYECKHX OTHOIICHUH,
MOHMMAaHUSA [IEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKHM OKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWIIs W HAMpPaBICHHOCTH IajlbHEHUIIIEro
oOy4eHHUS.

OOmiee YMCIO YacOB, OTBEACHHBIX JUIS HW3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTtaBisieT 136 yacoB: B 8 kitacce — 68 1acos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEJTOBEKAa. XMMUS B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSIHHE
BemlecTB. [loHsATHE 0 MeTogax Mo3HaHMWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHocuTenbHasE MOJIEKYJIsIpHass Macca. MaccoBasi A0JI1 XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KomnuectBo BemectBa. Monbs. Mosnapraast macca. B3auMocCBsA3b KOJIMYECTBA,
MacCchbl W 4YHCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMHUUECKAsI pEaKIUs U €€ MPU3HAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHYECKHE ypaBHeHUs. Kiaccuduxanus
XUMUYECKUX PEeAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B 1ab0paTopuu 1
npuémMamMu oOpaileHus ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OMHUCAHUE
(bu3MUecKuX CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOIIOIECHHE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCALMSI BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pas3iioKeHUE THIPOKCHAA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3YYEHHUE CIOCOOOB Pa3JeiCHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BBITIApUBAHUE, JUCTHLISAINS, XpoMaTorpadusi, MpoBeeHNe OYUCTKU TTOBAPCHHON
COJIM, HaOJIOJEHWE W  ONUCAaHWE  pEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHHE MOJENed MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBUTE/IM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT UM IPOCTOE
BemecTBo. HaxoknmeHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucinopona. CrnocoObl



MOJIy4eHHUs] Kuciopoda B JabOpaTOpud U NPOMBIIUIEHHOCTH. Kpyrosopor
KHCIIopoaa B mpupozae. O30H — auIoTpoIHas MOAU(pUKAIUS KACIOPOAa.

TernoBoit 3¢hdekT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — nsnemMeHT m mpocroe BemiecTBO. HaxoxneHwe Bomopoaa B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM Ta30B. PacuéThl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBoputens. PacTBOpEL
HacepilieHHbIE ¥ HEHACBINIEHHBIE PACTBOPBHI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpoOZE U B )KU3HH 4YesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanuss Heopranmyeckux coeauHeHuil. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusmdeckne u XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccupukanuss OCHOBaHWM: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuii. PU3MYECKHE WM XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KuUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[lonyueHne KUCIOT.

Comu. Homenknarypa comneid. @U3NUECKUE U XUMUUYECKHE CBOMCTBA COJIEH.
[Tomydyenue comnen.

['eneTnyeckas CBS3b MEXKIY KIACCAMU HEOPraHUYECKUX COCTMHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOAA B BO3yX€E, MOIYUYCHHUE,
coOupaHue, pacno3HaBaHWE W U3YYCHHE CBOWCTB KHCIOpOaa, HaOI0IeHNue
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJIEHHE ¢ oOpa3llaMu OKCHJIOB H
OMMCAaHHWE WX CBOWCTB, MOJy4eHUE, COOMpaHHE, paCIO3HABAHUE W M3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojgoponaa ¢ okcuaoMm memau (II)
(BO3MOXXHO HCITOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOIeHHE 00pa3lioB BEIIECTB
KOJJMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOEHHOCTEW pPacTBOPEHHUSI BEIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIEd paCTBOPEHHOTO BEMIECTBA, B3AUMOJCHCTBUE BOAbI C METAILUIAMU
(HatpyeM ©  KanmblueM) (BO3MOXXHO MCIIOJb30BAaHUE BUAEOMATEPHUAIIOB),



UCCIIEJOBaHME 00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3lIMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH WHIMKATOPOB B PAacTBOPAxX KUCIOT M IIEIOYEH,
u3ydeHue B3aumojeicTBusa okcuaa meau (II) ¢ pacTBOpoM cepHOUM KHCIIOTHI,
KUCJIOT € METaUlaMH, pPEaKkUMi HEUTPAIM3ALHH, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOIO MeETajlla APYI'MM M3 pacTBOpa COJIM, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad II0 Teme «BaxHeuimme Kiacchl HEOPraHWYECKHX
COEIMHEHHI.

Ilepuoguvecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
yaiemenToB JI. WU. MenpgeneeBa. CtpoeHne aTroMoOB. XMMHYECKas CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBple MONBITKM KiIacCU(PUKAIMK XUMHUYECKUX d3jeMeHTOB. [loHsTHE O
IPYIIAaXx CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE M IIETOYHO3EMEJbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCHU/IBI.

Ilepnonnueckuii 3akoH. [lepuoanueckas cucreMa XUMHYECKHUX 31€MEHTOB /1.
NU. MengeneeBa. Koporkonepuoanas W JJUHHONEpPHOAHAs  (OpPMBI
[Tepronnueckoit cucrembl xumudeckux sneMeHToB . M. Menaeneesa. [lepuobl
u Tpynnbl. OU3HYECKUH CMBICH TOPSAIKOBOTO HOMEPA, HOMEpPOB IIepuoAa H
IPYIIBI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHUYECKHMX  BJIEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenneneeBa. XapakTepuCcTUKa XHMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca AaTOMOB XHWMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoguueckoit CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . M. MenneneeB — yd€HbIl U
I'PaX1aHUH.

Xumnueckass cBs3b. KoBaneHTHast (TMoJjisipHass M HEMOJIApHAsi) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMHUECKHUX JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHHs.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Tpouecchl OKUCIIEHHs 1 BOCCTAHOBJIEHHS. OKMCIHUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METAUIOB U HEMETAJJIOB, B3aMMOJCHCTBUE
TMJIPOKCHJA LMHKA C pacTBOpaMU KHCIOT W WIEJIOYEH, MPOBEIEHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUN
(ropeHue, peakiiy pas3ioKeHUs], COSTUHEHU).



Mesicnpeomemnubwle cesasu

Peanu3zanuss MeXIPEIMETHBIX CBS3€H NMPH HM3YYCHHH XHUMHH B 8 Kiacce
OCYIIIECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
TOHSITHHA, TaK W TOHATHHU, SBJSIONIUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MOHSATHS: HAyYHBIH (paKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJl3, CHUHTE3, KiacCH(HKAIMsA, IEePUOJUYHOCTh, HAOIOJCHHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICIIb, SIBIICHHUE.

®dwusuka: Marepus, aroMm, O3JCKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHI,
W30TOITbI, PaJMOAKTUBHOCTh, MOJICKYJIA, SJIEKTPUYCCKHIA 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHEC BEIISCTBA, ra3, (pM3WYCCKHUE BEIMYHMHBI, ¢IHHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHETHI, 3BE3/1b1, COJHIIC.

buonorus: hborocunTes, npixanue, ouocdepa.

I'ecorpadus: armocdepa, ruapochepa, MHUHEPAIbI, TOPHBIC ITOPOIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOILTUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKkuus

[lepnoanueckuii 3akoH. [lepuoguyueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi W UX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM »3JeMEHTOB B Ilepuoamueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOM CBS3U. THUIBl KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJAa XUMHYECKOU CBSI3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKuX peakiuii o pa3IuyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TeEIIOBOMY 3(ddeKkTy, mo
W3MEHCHHIO CTEIICHEH OKHMCIICHHS XMMHYECKHX AJIEMEHTOB, 110 OOPaTUMOCTH, TIO
YYACTHIO KaTaln3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YPaBHEHMUSL.

[lonsiTue 0 ckOpOCTH XUMHUYEeCKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.



OKHCIIUTENHFHO-BOCCTAHOBUTENIBHBIE  pPEAKIMHM,  J3JEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKIUH. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUA C  HUCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3M€KTPOIUTUYECKON TUCCOLUALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XuMH4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAallEHHbIE MOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHUII W coled B CBETe MPEACTaBICHUNA 00 DIEKTPOIUTHUECKOMN
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBI. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHMYECKUX
BEIIIECTB — METAJUIOB M HeMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEUIECTB, MpOLEcCa JUCCOLMALMU KHCIOT, IIEJIoYeld H  COoJel
(BO3MOXXKHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWs  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIJCICHHUE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIH
(ropeHue, peakluu pas3iokKeHHs, COeIUHEHUs), paclo3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUHA Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 MX COeITUHEHUS

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTU CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHMYECKHME CBOWCTBA Ha IIpUMEpE  XJiopa
(B3aMMOJEHCTBUE C METallaM{, HEMEeTa/llaMH, WIeno4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJAOPOZA HA OPraHU3M 4YeJIoBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mras xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MvYecKkue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnass kuciioTa, (QU3NYECKHE ¢ XUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENsl Kjacca KUCIOT M crnenuduyeckue). XHUMHUUYECKHE PEeaKIHH,



JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMY4YEeHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOTBL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs! PEaKLHs Ha
cyiabdaTr-uoH. HaxoxaeHue ceppl M €€ COeIMHEHUN B mpupoje. XUMHUECKOe
3arpsi3HEHHE OKPYKAIOIIEH cpeAbl COEIMHEHHMSIMH cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mias xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCJIEHHs. A30T, pacHpoCTpaHEHUE B MPUPOJIE,
duznyeckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMHUaK, €ro
buznyeckrue u XMMHYECKUE CBOMCTBA, OMyYeHUe U mpuMeHenue. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KHUCIIOTa, €€ MoJlyuyeHue, (PU3MUecKue M XUMHUYECKUE
cBOMcTBa (0OLIME KakK MPEACTaBUTENS Kiacca KUCIOT U cHeuu(puyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KayeCTBE MMHEPAJIbHBIX
yn00peHnil. XuMUYECKOe 3arps3HEHUE OKPYKaOIIEH Cpelibl COETUMHEHUSIMH a30Ta
(KUCIIOTHBIE JNIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuBbl U BoxoémoB). Docdop,
aoTponsele Moaupukamuu ¢docdopa, (uMUECKHUe M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kucnoTa, pu3nIecKrue 1 XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOECHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUA.  YTIEpOod,  aJUIOTPOMHbIE
MOAM(UKALIMM, PACOPOCTpaHEHUE B TpPUpPOAE, (PUINYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6Ouus. KpyroBopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
dbuznueckue W XMMHUYECKHE CBOWCTBA, [EHCTBHE Ha JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MpPOOJIEMBbI, CBSI3aHHBIE C OKCHAOM
yriaepoaa (IV), rumoreza rino0aibHOTO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YroapHas KUcaoTa U €€ CoM, uX (PU3NYECKUEe U XUMHYECKHE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUIICH, alleTUIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HWCTOYHUKHA YTIIEBOJIOPOAOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
MPOAYKTBl WX TMepepabOoTKu (OCH3WH), WX POJb B OBITY U TMPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKax, YriieBoJax — U UX
poid B OKM3HM 4eJoBeKa. MarepualibHOE €AMHCTBO OpPraHMYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJy4YEHUE W
npumeHenue. CoenuHeHUs KpeMHUsi B mpupoae. OOume npeacraBieHus o0
okcuzae kpemHus (IV) u kpemHueBoil kuciore. CUIMKAThl, UX KUCIOIb30BaHUE B



ObITYy, B MPOMBIIUIEHHOCTU. BakHelilline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 0€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEJHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3uoB HEOPIaHMYECKUX BELIECTB, CBOMCTB COJSHOW KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI M HAOO/IeHUE TPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTPAKAIOIIME (PU3NYECKHE M XMMHYECKHE CBONCTBa
raJIorTeHOB M WX COEJAMHEHHM (BO3MOKHO MCMOJIB30BAHKME BHUICOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasmamu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HaOIIOICHNE Tpoliecca OOYIJIMBaHUS caxapa Moj JAeUCTBUEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIJIOTBI, H3yYEHHE XUMHUYECKHX CBONCTB
pa30aBIEHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAaUECTBEHHOW peakluu Ha CyJb(art-
MOH M HAOJIOJIEHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DPU3UUECKUMU
cBoiicTBaMu a30Ta, (ochopa M MX COEAMHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB), o0pa3laMu a30THBIX U (HOCHOPHBIX YIAOOPEHUM, MOIYUYEHHE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAUECTBEHHBIX PEaklUMii HA MOH aMMOHHS U QocdaT-uoH U U3y4eHHE MPU3HAKOB
WX IIPOTEKAHMsI, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAJUTMYECKUX pemETOK anmasa, rpadura, (QymiepeHa, O3HaAKOMIIEHHE C
IPOLECCOM aACOpPOLMU pPACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJlydeHHe, coOMpaHue, pacrno3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHE KAaYeCTBEHHBIX pEaKiMil Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYECHHE MPU3HAKOB UX MPOTEKAaHHsA, O3HAKOMIIEHHE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaulbl U UX COCIMHEHUS.

MeTa/iibl 4 UX COeTMHEHUS

OO6miast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siemeHtoB [, .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTaindeckas CBsA3b U
METajuIMyecKasi  KpUCTaUIMYecKass  pemérka.  DJIEKTPOXMMUYECKUH  pall
HaIpsHKeHUH MeTaioB. PU3nyeckre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl MoydeHus MeTawioB. [loHSATHE O KOpPpO3MM METauIoB, OCHOBHbBIE
crocoObl 3auThl UX OT Koppo3uu. CraBel (CTalb, YYTyH, JIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[llenounsie mMeTambl: nosnoxeHue B llepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJIECHHWE B IIPUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUabl U



TUJIPOKCUNIBI HATpusi W Kainus. [IpuMeHeHue MIETOYHbIX METAUIOB H  HUX
COCIUHCHUH.

IllenouyHO3eMeNbHBIE METAJIbl MarHuii M KaJblUMWA: TOJIOXKCHHE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB JI. M. MenneneeBa, crpoeHue
WX aTOMOB, HaX0XJeHHE B npupojie. Duzndeckne u XuMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueliiue coeIWHEHUS Kalblus (OKCHJA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIFOMMHUN: TI0J1I0’)keHUE B [leproandeckoil CucTeMe XUMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHUE atoma, HAXOXICHUE B mpuponc. PU3nUecKue U
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA
aJIFOMUHUSL.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MenpgeneeBa, CTpo€HME aroMa, HaxoXJIeHHWEe B mnpupoae. Dusnyueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCuabl, THAPOKCH b U cou kene3a (II) u xkenesza
(IIT), nx cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oO0pa3llaMd METaJUVIOB M CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, HW3y4Y€HHWE  pE3YJbTATOB  KOPPO3HUM  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAaHUE BHUICOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOIECCA TOPEHUS MKEJI€3a B KUCIOPOIE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAJIOB), TMPHU3HAKOB  IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIIMM HA MOHBI: MarHus, KaJIbIHS, aTIOMUHUS, [IUHKA, KEJe3a
(I1) u xeneza (III), mequ (II), HabnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJIus U Kalablusgd (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUIPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxkHenime
METaJUIbl U UX COCTUHCHUS.

XuMus U OKpYsKawuas cpeaa

BemectBa u marepuanbl B INOBCEIHEBHOW JKU3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momonrs npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeinl (MpeaenbHasi J0MmyCcTUMas
KOHIIeHTpalus BemiecTB, aanee — [1JIK). Poap xuMun B pemieHrn 3K0JI0THYECKUX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasioB MaTepuaoB (CTEKIIO, CIUIaBbl METAIJIOB, MOJUMEPHBIC
MaTepHuabl).



Mescnpeomemmuwie ceazu

Peanuzanus MeXnpeIMETHBIX CBsI3€M NpU HM3YyYEeHUM XUMHM B 9 Kiacce
OCYILLECTBIISIETCSI 4epe3 HCHOJIb30BaHME KakK OOLIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK W MOHATUH, SBJISIOMINUXCS CUCTEMHBIMU I OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4YHbIM (pakT, TMIOTE3d, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccu(puKaluusg, NEpPUOAUYHOCTb, HAOIIOJICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBICHHE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPUATIBL.

®uzuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DSJEKTPUUYECKUN 3apsij, HPOBOAHUKHU,
NOJYIPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTAILINYECKAS
pemérka, CrulaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHbIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, rtuapocdepa, MHHEpanbl, TOpPHBIE IOPOABI,
M0JIE3HBIE UCKOIAEMbIE, TOIUIUBO, BOJAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPe3yJIbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHMHHM B €IUHCTBE Y4eOHOH u
BOCIIUTATEILHOUN JIESITEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, NPHUHSTHIMUA B
oOlIleCTBE MpaBWJIaMd M HOPMaMH TMOBEICHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AIINH 00YUYaIOIIUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
pacuIMpeHue onbITa ASsITEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTHU:

1) maTprMoTM4YECKOro BOCIMTAHUS:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAYyYHOMY HACIEIUI0, TOHUMAHUSI 3HAYCHUS XUMHUYECKOM HayKu B >KU3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BJIAaJE€Th JOCTOBEPHOM HMH(pOpManuenr o
MEPEIOBbIX JIOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIIECTBA;

2) rpakaaHCKOT0 BOCIIMTAHUSA:

MPEJCTABICHUS] O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOW, TBOPYECKOM W JOpPYruxX  BUAAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOM NEATEIbHOCTH TIPH
BBITIOJTHEHUN Y4YeOHBIX, TO03HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHUYECKHUX
AKCTIEPUMEHTOB, CO3JaHUN YUYEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM YyYEeOHOW MESITENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJECHHWE M TMOCTYNKH CBOUX TOBApHUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPECTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBJISIIOIINC
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOJbI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMbIE IJii OOBSCHEHHsS HaOJI0aeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHOM, MH()POPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbHI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM pPabOThI ¢ y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYCHHI0O M TO3HAHMIO, JTIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOSKTHOM U  HCCIEN0BATEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH W YPOBHS OOYy4YCHUS B
JaJIbHEMIIIEM;

4) hopMupoBaHUs KYJbTYPHbI 3/10POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 37I0pPOBBIM 00pa3 >KM3HU, OCO3HAHHE IOCJICICTBUU W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid O€30macHOCTH IIpu  oOpallleHuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) Tpy10BOr0 BOCIIUTAHUS:

HMHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO ITpodeccuil U Tpyaa pa3IMyHOTO poa,
YBOKEHUE K TPYAYy M PE3yJbTaTaM TPYJIOBOU JEATEIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TMIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XHUMHH, OCO3HAHHBIA BBIOOD
WHJUBUAYAJIbHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON IEeSITEIbHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHUMH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) PK0JI0rMYeCKOro BOCIIUTAHUSA:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HCTOUYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
O6e3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MacHOTO MOBEJICHUS TIPU PabOTe ¢ BEIIECTBAMMU, a TAK)KE B CUTYyaIlUsIX,
YIPOKAIOIIMNX 3JOPOBBIO U KU3HHU JIFOJEH;

CITIOCOOHOCTH TPUMEHSATHh 3HAHMS, TOJIydaeMble TIPU U3YYECHUH XUMHH, JIS
peueHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEION, IJISI OBBILLICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX peIIeHUs MOCPEACTBOM METOIOB XUMUH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IO3HABATEIIbHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TEOpHs,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O LEIOCTHOU



HAay4YHOW KapTHHE MUpA, U YHUBEpCaAJIbHbIC yueOHbIe JAeHCTBU (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPbIE oOecnedynBaoT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOM
JICATCIIbHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIEe J1eHCTBUS

ba3oBble Jiornueckue aeiicTBUA:

YMEHMSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMUYECKUX TMOHSATUM (BBIACIATH UX XapaKTEpHBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUSMH), UCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJCIBHBIX ()aKTOB M SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUU JJIsl KJIAcCUPUKAIIUU XUMUYECKUX BEIIECTB M XHUMHUYECKHX PEaKIIUM,
yCTaHaBJIMBAaTh MPHUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH HW3yUYCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTUBHBIC, NCAYKTUBHBIC, TI0 aHAJIOTHUH),
JieJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (NPEIMETHbIE U
MeTanpeIMETHbIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MHUPOKO MIPUMEHIEMbIE B XUMUHM MOJICIIbHBIC MPEJCTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMyna M ypaBHEHUE
XUMHUUYECKON peakii — NP PelIeHUH y4eOHO-IM03HABATENIbHBIX 3a/1a4, C YUYETOM
ATUX MOJICTbHBIX MPEJCTABJICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIECTB U XUMHUYCCKUX PEAKIIHH,
BBISBIIATHL  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIICICTBEHHBIC CBSI3M M
MPOTUBOPEYUHS B U3yUaeMbIX ITPOIIECCaX U SIBICHUSIX.

ba3oBble ucciiegoBareibckue AeiCTBUA:

YMEHHME MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTa
MO3HAHUSA, a TaKXKE B KayeCTBE OCHOBBI I (OPMHUPOBAHUS THIIOTE3BI I10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MpUOOpETEHUE OMbITa MO TJIAHUPOBAHUIO, OPraHM3allMM U TMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwIaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPHPETHUPOBATH HHOOPMALIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIICHHBAThH NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATHh PA3IUYHbIE METObl M 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
o0nacTd UCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTH,
OBJIAJICHUE KYJBTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY IpEACTaBICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECIOXHBIMM CXEMaMH, JUarpaMMami,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJNb30BaTh M AaHAJIM3UpPOBaTh B Ipolecce Y4YeOHOW U
UCCIIEIOBATENECKON NIEATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPUPOIHOU
CpEIpBl.

KoMmyHnKkaTHBHBIE yHUBEpPCaJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHS 3a/laBaTh BOMPOCHl (B Xojae auaiora W (WiIM) AMCKYCCHUU) IO
CyllecTBy  oOcCyXmaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  PE3YJbTAaThl  MO3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALNIO
pE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (Ja0OpaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHUSI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX TpoOJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOPJAWHALUSA
COBMECTHBIX JEHCTBUM, ONPENEIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITNIOJIHEHHOM pabOThl U JpyTHE).

PeryisiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1CCTBUS:

YMEHUE CaMOCTOSTENIBHO ONPEAEHATh LEIN ACSITENBHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOUpaTh Hanbosee 3 GeKTUBHbIE CIIOCOOBI pelieHusl YUeOHbIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEIBHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  ITOPUTM JEUCTBUM TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO PE3yJIbTaTa 3asBICHHOW LIE€JH, YMEHUE
UCITIOJIB30BaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 005S3aTEbHOTO
COJIep)KaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOM pabodeil mnporpaMMonu,
BBIJICIISIFOT: OCBOCHHBIC OOYYAIONUMUCS HAyYHBIC 3HAHWS, YMEHUS U CIIOCOOBI



NneucTBul, crneruduueckue IS IpeAMeTHONW o0jacth  «XUMHUS», BUJIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHMS, €ro HHTEpIpEeTalni,
peo0pa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koHiy oOyueHnusi B 8 kiacce npeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PAacKpbIBaThb CMBICJI OCHOBHBIX XUMHUYECKUX NOHSATHW: aTOM, MOJIEKYJa,
XUMUAYECKUN DJIEMEHT, IMPOCTOE BEHIECTBO, CJOKHOE BEMIECTBO, CMECH
(omHOpO/IHAsT W HEOJIHOPOJHAs), BaJ€HTHOCTb, OTHOCUTENIbHAS aTOMHAas U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast
JI0JISI XUMUYECKOTO 3JIEMEHTA B COCUHEHUHU, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKas
peakius, KiaccupuKaiusa peakiuid: peakiiui COSIUHEHUS, PEaKIU Pa3IoKEeHHUS,
peakIuu 3aMEICHUs, PEaKIMu OOMEHa, 3K30- M JSHIOTEPMHUYECKHE PEaKIIUH,
TeII0BOM A(PGEeKT peakiuu, Sapo aToma, AIEKTPOHHBINM CIIOM aToma, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSApHAsT M HEMOJspHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoBasi A0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKHX TOHSITUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JJII COCTaBJICHUS] (JOPMYJI BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OMNpENENIATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTEMCHb OKHUCJICHHUS DJEMEHTOB B OWHApPHBIX COCIMHEHUSX, MPUHAJIECKHOCTH
BEILECTB K ONPEACIEHHOMY KJIacCy COE€IUHEHUN Mo GopMyiaMm, BUJ XUMUYECKON
CBSI3M (KOBAJICHTHAs] M MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;

e packpeiBath cMmbicn llepuommueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh  [OHMMAaHUE  MEPUOJUYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX MosiokeHus B Ileproanueckoil cucteme, 3aKOHOB
COXPAHEHMS] MacChl BEIIECTB, IOCTOSAHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
y4EHHUs, 3aKOHa ABOTrajipo;

e ONWCHIBATh U XapakTepu3oBaTh TabmuuHyro Qopmy Ileprogndeckoit
CUCTEMbl XMMUYECKHX AJIEMEHTOB: pa3jinyaTh MOHSATUS «TJIaBHas noarpynna (A-
rpynmna)» u «mobounas noarpymnmna (b-rpymnma)», manbie u OonbIe MEPUOIHI,
COOTHOCUTH 00O03HAuYeHUs, KOTOphle HUMEIOTCA B Tabiune «llepuoanueckas
cucremMa xumudecknx anemMeHTtoB JI. WM. MengeneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsi
sipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIPEICTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);



e KJaccH(UIMPOBATH XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIlECTBa,
XUMUYECKHE PEAKIMH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, O
TeroBoMy 3G (heKTy);

e XapaKTepu3oBaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOJATBEPXAAasl OIMHCAHWE TMPUMEpPaAMU MOJICKYJISAPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHMS] XUMHUYECKUX MPEBPAIICHUN B Pa3TUUHBIX
YCIIOBUSIX;

e BBIYHCIATH OTHOCUTEIHHYIO MOJICKYJSIPHYIO WU MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0O XMMHMYECKOTO 3JeMEHTa 1Mo ¢Gopmylsie COCIUHEHHs, MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHl MO YPABHEHUIO XHUMHYECKOU
peakuuu;

e TIPUMEHSTH OCHOBHBIC ONEPAIIMN MBICIUTEIHHOU JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATU3aIUI0, KIIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3¢M — I  WM3YYCHHS CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METOJbl TTO3HAHUSI — HAOIIOJCHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

e CJIEIOBATH MPaBUJIAM ITOJH30BAHMS XUMUYECKON TOCYI0U 1 JTa0OpaTOPHBIM
o0opy0oBaHUEM, a TaK)KE MpaBHJIaM OOpaIeHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMUA TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OTBITOB II0
MOJIYYCHUIO U COOMpaHUI0 Tra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BCIIIECTBA, IUTAHUPOBATH W TPOBOJUTH XHMHYECKHE OKCIEPUMEHTBHI  TI0
pacrio3HaBaHUIO PACTBOPOB IIEJOYEd U KHUCIOT C TIOMOINbID HWHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce nmpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

e PACKpBIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TIOHATHH: XWMHYCCKHH
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BCII[ECTBO, BAJIGHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYECKas PEeaKIysi, XUMUYECKasl CBS3b, TEIJIOBOM 3(PQEKT peakiuu, MOJb,
MOJISIDHBIN 00BEM, PacTBOp, SJEKTPOJIUTHI, HEAICKTPOIUTHI, IJICKTPOIUTHICCKAS
JUCCOITMAITUS, PEaKIIMM HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUIECKOE paBHOBECHE,
oOpaTUMbIE W HEOOpAaTHMBIE PEaKIMH, OKHUCIHMTEIbHO-BOCCTAHOBUTEIIHHBIC
peakiuu, OKHCIWUTEIh, BOCCTAHOBUTEIh, OKHCICHHE W BOCCTAHOBJICHUE,
aloTponus, aM(OTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, WOHHAsi,
MeTajuInyecKas), KpUCTAUIMYECKas pelIETKa, KOpPpO3Us METaUIOB, CILIaBbl,



CKOpPOCTh XMMHMYECKOM peaKkuuu, MpenesbHO aonyctumas koHueHtpauusa [1/IK
BEILIECTBA;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBIIEHUST ()OPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e ONpPEACNATh BAJCHTHOCTh U CTEMEHb OKHUCJICHUS XUMHUYECKHUX SJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHWM 1o GopmynaMm, BHJA XUMHUYECKOW CBsI3M (KOBaJEHTHas,
WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX COCAUHEHUSIX, 3apsA]l HOHA MO
XUMHUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPAX HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;

e packpeiBath cMbicia Ilepuoamueckoro 3axkona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHMMAHHE: OIMUCHIBATh M XapaKTEPU30BaATh TAOJIMUYHYIO
dbopmy llepuoandeckoit CUCTEMbI XMMUUYECKUX D3JIEMEHTOB: pa3inyaTh MOHSTHS
«raaBHas noArpymmna (A-rpynna)» u «mnobdounas noarpynmna (b-rpymnmna)y, mansie u
OONbIIME  TEPUOJIbI, COOTHOCUTH O0O3HAYEHHUS, KOTOpbIE HMMEIOTCA B
NEPUOJINYECKON TaOIUIE, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, oOIlee YUCI0 DJIEKTPOHOB H
pacripeielieHue UX MO0 3JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B UBMEHEHUM CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B Mpeesiax MajbIX MEPHUOJIOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

e KJacCH(UIMPOBATH XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIICCTBA,
XUMHUUYECKHE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, O
TEIIOBOMY J(deKkTy, M0 U3MEHEHUIO CTEMEeHEW OKUCICHUSI XUMHUYECKHUX
AJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIMME W cCrHenuduueckrue XUMHUYECKUE
CBOMCTBA MPOCTBIX W CIIOKHBIX BEIIECTB, MOJATBEPKAs OMHCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITUH;

e  COCTaBJISITh YPABHEHUS JICKTPOIUTUUECKON JUCCOIUAIIU KUCTIOT, IIeJI0Ueit
W COJiel, TIOJIHBIE M COKpAIIEHHbIE YPAaBHEHMsI pEaKluii HOHHOTO OOMEHa,
YpaBHEHUSI PEaKIUi, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBSI3U
MEXK]Ty BEIECTBaMHU Pa3IMUHbIX KJIACCOB;

e pacKpbiBaTh CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIM
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKInii;

e IIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT HUX CTPOECHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILCHUN B Pa3JIUYHBIX YCIOBUSX;

e  BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCCOBYIO JIOJI0 XHUMHUYECKOTO 3JeMeHTa Mo (GopMylie COeIUHEHUS, MACCOBYIO



JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJIUTH PAcUEThl 10 YPAaBHEHHMIO XUMHUYECKOMN
peaKInu;

e COOJIIONIATh IpaBWJIA MOJIB30BAHMSI XUMUYECKON MOCYN0H U 1a00paTOpHBIM
00OpylI0BaHUEM, a TaKXKe MpaBHJia OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSAMU TI0 BBHIMOJIHEHUIO J1a00paTOPHBIX XUMHYECKHX OIBITOB TIO
MOJTyYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEUIECTB (AaMMHUAKa U YTJIEKHCIIOTO ra3a);

e TPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KAaYECTBEHHBIN COCTAaB PAa3IUYHBIX
BELIECTB: PaCllO3HABaTh ONBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOIU-, KapOOHAT-,
¢docdar-, cunukar-, cynabpar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HOHBI
U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTraHUUYECKHUX
BEILIECTB;

e IPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON EATENbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHUE, O0OOIIEHHE, CUCTEMAaTHU3alMI0, BBISABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EM — JJI1 U3yYEHUS! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMM,
€CTECTBCHHO-HAYYHbIE  METOJAbl TO3HAaHWA — HAONIOJIEHUE, HW3MEpeHue,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JJeKTpoHHbIE (IU(PPOBBIE)
KonTpoJsbHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsbI padoTsbI
Paznen 1. [lepBoHayajibHble XUMMHYECKHE MOHATHSA
Xumust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ’ bubmuorexa [JOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEKa

12 BemecTBa u xumMnueckue 15 | bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. Baxknelinue npeacTaBuTe/ I HEOPraHUYeCKUX BelIeCTB
)1 Boznyx. Kucnopon. [lonsitue 6 bubnnorexa [HIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonstue o kuciorax 2 | bubnnorexa [HOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK

' OCHOBaAHHUSX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIC KJIaCChI 1 | | bubmuorexa [JOK
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[Iepronuueckuii 3aK0H U

31 [Iepnonnueckas cucrema 7 bub6numoreka LIOK
' XHUMHYECKHX d1emMeHToB /I, W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XUMHYECKasI CBI3b.
39 0 . 3 Bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmnoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesenBIOE BheMs] 3 bubmnoreka LIOK
e3ep P https://m.edsoo.ru/7f41837¢
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9 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugposBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (1uubp )
NpPOrpamMmblI Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
Pa3neu 1. BemecTBo M XUMHYeCKHe peaKkUA
11 [ToBTOpEeHue U yriaybnenue 3HaHUN 5 | bubnuoreka [IOK
’ OCHOBHBIX Pa3/IENoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
) peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. g | | bubnunoreka [IOK
' XHMMHUUYECKHUE PEAKIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasgen 2. Hemeraibl M MX coeMHEHUSA
21 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 | bu6nmnoreka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMHUYECKHIX
2.2 anemeHToB VIA-rpymnmel. Cepa u eé€ 6 bubnmorexa LOK
' PYHHEL -€P https:/m.edsoo.ru/7f41a636
COEMHEHUS
OOm1ast XapakTepUCTUKA XUMHUYECKHX
23 a5eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYHIEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa LOK
) N Py ) poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEITMHEHNUS
Wroro no pazneny 25




Pa3gea 3. MeTaaabl M HX COeINHEHUS

. bubmuorexa [JOK
31 Obumwe CBOHCTEa METANIOB 4 https:/m.eds0o.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxkuelie MeTaibl 4 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyzkaomas cpeaa
4.1 B HaJIbl B )KU3HU YEI0BEKA 3 bubnmorexa [OK
’ CHICCTRA M MaTeh https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBIOE BheMs 3 bubmuorexa [JOK
©3ep P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




[TOSAACHUTEJIbHAS 3AITNCKA IlporpaMMa o XMMUHU Ha YPOBHE CPEIHET0 00IIEro
oOpa3oBanus pazpaborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6
oOpa3zoBanuu B Poccuiickoit @enepanumny, Tpe00BaHM K pe3ybTaTaM OCBOEHH (peaepanbHOil
o0pa3oBaTenbHOI mporpamMmbl cpeaHero odmiero oopazosanus (OOIT COO), mpencTaBiIeHHBIX B
denepanbHOM rocynapcTBeHHOM oopaszoBaTenbHOM cranaapte COO, ¢ yuérom Konuenuu
npernojiaBaHusl yueOHOro rnpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit
Ddeneparun, peaau3youX OCHOBHbIE 00pa30BaTelbHbIE IPOrPaMMBbI, U OCHOBHBIX MOJO0XKEHUN
«Crpateruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 10 2025 rona»
(Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.). OcHOBY 110AX0/10B K
pa3paboTke mporpaMMBbI 110 XUMHUH, K ONIpeAeTIEHUI0 O0IIel cTpaTerui o0yueHus, BOCIIUTAHUS U
pa3BUTHS 00y4JaOIIUXCs cpeAcTBaMH yueOHoro npeamera «Xumus» ais 10—11 kinaccoB Ha
0a30BOM ypoOBHE cOCTaBUIN KoHIeNnTyabHbIe TosioxkeHuss @I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH 1IeJieH, cofiepKaHMsl, pe3yJbTaTOB 00y4eHUs U TpeOOBaHUM K YPOBHIO
MOJFOTOBKU BBITYCKHUKOB. XHMHUYECKOEe 00pa3oBaHue, MOIy4aeMOe BbIITYCKHUKAMH
00111600pa30BaTEILHON OpTraHU3aIiH, IBISETCS HEOTHEMIIEMON YacThIO0 UX 00Pa30BaHHOCTH.
OHO CIYXUT 3aBEPILIAOIIUM 3TAllOM pealn3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE
KIIFOUYEBBIX [IEHHOCTEH, MPUCYIINX LETOCTHOM CHCTEME XUMUYECKOT0 00pa3oBaHus. JTH
LIEHHOCTHU KacaloTCsl MO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U 001IeH
KYJIBTYpHI UEJOBEKa, a TAKXkKe IKOJIOTHYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U
npUpoaHOI cpene. Peanusyercs xumuyeckoe o0pa3oBaHie 00yJalOIIMXCs Ha YPOBHE CPEIHETr0
o011ero o0pa3oBaHus CpeJICTBAMU y4eOHOTO MpeaMeTa «XUMUs», COJepKaHue U TOCTPOEHHE
KOTOPOT'O ONpe/eNieHbl B IPOrpaMMe 110 XUMHHM € Y4ETOM CelM(PUKH HAyKH XUMUH, €€
3HA4YeHUs B TIO3HAHUH MIPUPOJIBI U B MATEPUAIBHON KHU3HH OOIIECTBA, a TAKXKe ¢ YIETOM 00LIIX
Hesiel ¥ MPUHITUIIOB, XapaKTePHU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIETO0
obpa3oBanus B Poccuiickoit @enepannu. XuMus Kak JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK
UrpaeT 0coOyro posib B COBPEMEHHOH IIMBWIIM3AINH, B CO3TaHUN HOBOW 0a3bl MaTepHUaIbHON



KynbTypbl. OHa BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE PALIMOHATIEHOTO HAYYHOT'O MBILIUICHHUS, B
CO3/IaHHE IIEIIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE IPUPOJIBI U
YeNIoBeKa, KOTOpoe GOPMUPYETCS B XUMUU HA OCHOBE IIOHUMAHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOIIIeT0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U
BO3MOXKHBIMH 00JIACTSIMU IPUMEHEHUs. TeCHO B3aUMOICHCTBYsI C IPYTHMH €CTECTBEHHBIMU
HayKaMU, XUMUs CTaja HEOThEMJIEMOM YaCTbI0 MUPOBOU KYJIbTYpPbI, HEOOXOJIMMBIM yCIIOBUEM
YCHEIIHOTO TPY/A U KU3HHU KaXxJ0ro ujieHa ooectBa. CoBpeMEeHHasi XUMHUS KaK HayKa
co3yaTenbHas, Kak HayKa BRICOKMX TEXHOJIOTHI HAIlpaBJIeHa Ha PEIICHHUE TJI00ATbHBIX
poOJIeM YyCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, TUIICBOM,
IKOJIOTHUYECKOH 0€30MaCHOCTH M OXPaHbI 3I0pPOBbs. B COOTBETCTBUY C OOIIUMU HEISIMH U
MPUHIIMIIAMHA CPETHETO 00I1Iero oopazoBanus cojepkanue npeamera «Xumus» (10—11 kmaccsr,
0a30BbIl YPOBEHb U3yUEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO
MOJTOTOBKY 00yYarouuxcs, HEOOXOUMYIO UM IS BEIPAOOTKH MHPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCIEIIHOTO BKIIFOUEHUS B )KU3Hb COLMYMA, TPOJODKEHUS 00pa30BaHus B
pa3IMYHBIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO ¢ XuMuen. COCTaBIAIOIIMMU IIpeIMeETa
«XuMHUsI» SBISIOTCS 6a30BbIE Kypehl — «Oprannueckas Xumusi» u «O011as 1 Heopranuyeckas
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAYKH:
CUCTEeMa 3HaHWM 110 HEOPraHMYEeCKOH XUMHHU (C BKIIOYEHHEM 3HAHUN U3 00IIeH XUMUN) U
oprannyeckoi xumuu. GopmupoBaHue JTAHHOW CUCTEMBI 3HAHUM NPU U3YUEHUU IPEeIMETa
o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000Opa3Hsl BEIIECTB HA OCHOBE OOIIUX
MOHSATUM, 3aKOHOB U Teopuil XuMuu. CTpyKTypa coAepkaHusi KypcoB — «OpraHnyeckasi XuMHs»
u «O011as 1 HeopraHuyeckas XUMus» chopMUPOBaHA B IPOrpaMMe MO0 XMMHUH Ha OCHOBE
CUCTEMHOT'0 TIOJIX0/1a K U3YYEHHUIO YUeOHOr0o MaTepralia U 00yCIOBIIEHA HCTOPUICCKH
000CHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OMPEIEIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce
OpraHWYECKON XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCHYECKON TEOPUHU CTPOCHUS
OpTraHWYECKUX COCIMHECHHM, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUYECKUX M AJICKTPOHHBIX
MIPEICTABJICHHH O CTpoeHUH BetecTB. CBeeHrs 00 M3ydaeMbIX B Kypce BEIIeCTBaX JIal0TCs B
Pa3BUTHHU — OT YIIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTUYECKH aKTUBHBIX cOoeuHeHn. B kypce
OpTraHWYECKON XUMUH TOJy4aloT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETr0o
00pa3zoBaHus IEPBOHAYAIBLHBIE TIPEICTABIICHUS O XUMHUYECKOU CBSI3H, KIIACCU(PUKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUUYECKON PEAKIIUH.
[Tox HOBBIM yT7IOM 3pEHUS B MPEAMETE «XUMH» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3YYEHHBII Ha YPOBHE OCHOBHOTO 0011Ier0 00pa30BaHUs TEOPETUUECKUN MaTepuan u
(dakToNOrHUECKHEe CBEACHHSI O BEIIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as 1 HeopraHMYecKast XUMUS 00yJarOIIUMCs TTPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE TIEPUOINIECKOTO 3aKOHA ¢ OOIIETEOPETUUECKUX M METOI0TOTHUSCKUX TTO3HIIHIA,
ri1y0e MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIIMI 3TOro 3aKOHa — OT 060011aroIei 10
00BSCHSIONIEH U TPOTHO3UpYIONIeH. EnnHas cuctema 3HaHHM 0 BAXKHEHUIITUX BEIIECTBAaX, UX
COCTaBe, CTPOEHUH, CBOMCTBAX U NPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKIHUSIX, UX CYITHOCTH
Y 3aKOHOMEPHOCTSIX MPOTeKaHus jonoiiHgercs B Kypcax 10 u 11 kiiaccoB anemeHTamu
COJIepXaHUsl, UMEIOIIUMHU KYJIbTYPOJOTUYECKHUI U MPUKIIAITHON XapakTep. ITU 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMHUHU C IPYTUMHU HAYKaMH, PACKPHIBAIOT €€ pOIib B
MO3HABATEIBHON M MPAKTUYECKON JeSITeIbHOCTH YelIOBEKa, ClIOCOOCTBYIOT BOCIIUTAHUIO
YBa)XEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U NMPAKTHUECKUX MPUIOKEHUN XUMUH,
MOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MTpoOIeMax,
CBSI3aHHBIX C XUMHEH, KpUTUUECKH OCMBICIMBATh HH(POPMAIUIO U IPUMEHSTH €€ JUIs
MONOJIHEHUS] 3HAHUH, PEIIEHUS NHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3agad. B nenom conepkanue yueOHOro npeamera « XuMus» JaHHOTO YPOBHS M3Y4YEHUS



OpPUEHTHPOBAHO Ha (popMUpPOBaHHE y 00YUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI IS
noHUMaHus GUI0coPCKUX UILH, TAKUX KaK: MaTepUAIbHOE €IMHCTBO HEOPTaHMUYECKOTO U
OpPraHUYeCcKOT0 MUpPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOCHUEM,
MI03HABAEMOCTh IPUPOAHBIX SBJICHUH MyTEM SKCIIEPUMEHTA U PELICHHUS TPOTHBOPEUNI MEKITY
HOBBIMH (DaKTaMH M TEOPETUUECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHHU B PELICHUU
HKOJIOTHUECKUX MPOOIIeM, a TaKxKe MpodsieM cOepexeHHs YHEPTeTUIECKUX PECYPCOB, CHIPbS,
CO3/IaHUs HOBBIX TEXHOJIOTUH M MaTepHasioB. B muiane pemeHus 3a1a4 BOCIIUTAHUS, Pa3BUTHS U
COLMAIN3ALUHU 00YJaIOUINXCS PUHSTHIE TPOrPAMMO 110 XUMHH MOJIXOAbBI K ONPEICTICHHIO
COJIepKaHUs ¥ TIOCTPOCHUS MPEAMETa MPeTyCMaTPUBAIOT (POPMHUPOBAHNE YHHBEPCATBHBIX
y4eOHBIX ACUCTBUM, UMEIOIUX 0a30BOE 3HAUCHHE AJISI PA3TIMUHBIX BHJIOB JICSITEIHHOCTH:
peleHus mpooieM, TIOUCKa, aHaIM3a U 00paboTKK MH(GOPMAIIUN, HEOOXOUMBIX IS
IpUOOPETEHNS ONbITA IPAKTUUECKON U MCCIIEI0BATENIbCKON 1€ TEIbHOCTH, 3aHUMAarOILEe
Ba)XHOE MECTO B MIO3HAHUM XUMHUHU. B npakTHke npenogaBaHus XMMUH KaK Ha YPOBHE OCHOBHOTO
o0riero o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHus, IIPU ONPEICICHUH
coJiepKaTeNbHOM XapaKTepPUCTHKY LIeIeH N3yueHHs IIpeIMEeTa HalpaBIeHUEM N1epBOCTENIEHHON
3HAYMMOCTHU TPAJAULIMOHHO MPU3HAETCS (POPMUPOBAHNE OCHOB XUMHUYECKOM HAyKH Kak 00J1acTu
COBPEMEHHOTI'0 €CTECTBO3HAHMSI, IPAKTUUECKOH IesATeIbHOCTH YeIOBEeKa U KaK OJIHOTO U3
KOMIIOHEHTOB MUPOBOI KynbTyphl. C METOANYECKON TOUKH 3pEHUs TAaKOM MOIX0M K
OTIpeIeNIEHUIO 1Ieieil n3ydeHus MpeMeTa ABIseTCs BIIOJIHE onpaBaaHHbIM. CoriacHo JaHHOM
TOYKE 3pEHHUS TJIaBHBIMH LIESIMUA U3y4eHMS ITpeaMeTa «XuMus» Ha 6azoBoM yposHe (10 —11
KJI.) ABJIIOTCA: ® (DOPMHPOBAHHUE CUCTEMbI XMMHUUECKHUX 3HAHUIN KaK BayKHEHILIEH cOCTaBISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOH JIe)KaT KIIFOUYEBBIE TIOHSITHS,
dyHIaMeHTaTbHBIC 3aKOHBI M TCOPHH XUMHUHU, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M TOHUMaHHE
CYIIHOCTH JOCTYITHBIX 0000IEHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS; ® (POPMHUPOBAHUE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/axX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIHA, HEOOXOIUMBIX JUIs IPUOOPETEHHSI YMEHU I
OPUEHTHPOBATHCSI B MUPE BEIECTB M XUMHUYECKUX SBICHUH, IMEIOIINX MECTO B TIPUPOJIEC, B
NPaKTUYECKON U MOBCEJHEBHOM KU3HU; ® pa3BUTHE YMEHUH U CIIOCOOOB 1A TETLHOCTH,
CBSI3aHHBIX C HAOJIIOIEHUEM U OOBSICHEHUEM XHMHUYECKOTO SKCIIEPHIMEHTA, COOTIOIECHIEM
npaBui 6e30macHOro oOpalieHus ¢ BeniectaMu. Hapsity ¢ 3TumM, copeprkartesibHas
XapaKTepUCTHKa Lieel U 3a/1a4 U3ydeHHs MpeMeTa B IporpaMMe o XMMUU YTOYHEHA U
CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU NPHOPUTETAMU B CUCTEME CPEJIHETO 0OIIEero
oOpa3zoBanusi. CeroHs B MPenoiaBaHUN XMMHUHU B OOJIbIIEH CTETIEHU OTAAETCS MPEeIOYTEHNE
IPaKTUYECKON KOMIIOHEHTE COJIepKaHHus 00yueHHsI, OPUEHTHPOBAHHON HA MOJATOTOBKY
BBIITYCKHHUKA 00111e00pa3oBaTeIbHON OpraHu3alty, BIaCIonero He HabopoM 3HaHUi, a
(GYHKIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CLIOCO0AMH U YMEHHUSIMHU aKTUBHOT'O TIOJTYYEHUS
3HAaHUH U IPUMEHEHHUS UX B PeaTbHOMN KU3HU JUIS PeLICHUs MTPAKTUYECKHX 3a1a4. B cBsi3u ¢
3TUM IPU U3YYCHUHU TpeaMeTa «XUMHs TOMUHUPYIOIIee 3HaUeHNe IPUOOPETatOT TaKue eI U
3aJauu, KaK: ajlanTanus o0yJaromuxcs K yCIOBUsIM IHHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(dbopMHIpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOH K caM000pa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOATEIIEHOMY MPUHITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KH3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM; (hopMUpOBaHHE y
00y4aromuXCsl KIIFOYEBBIX HABBIKOB (KJTFOUEBBIX KOMIIETEHITHH ), IMEIOIINX YHUBEPCATBHOE
3HA4YCHUE JUTSl PAa3IMYHBIX BUJIOB JACATEIBHOCTH: PEIICHHUS po0IeM, TIONCKa, aHAIN3a U
00paboTkn nHMOpMAIUU, HEOOXOAUMBIX JIJIsl TPUOOPETEHUS OTBITA AEATEILHOCTH, KOTOpas
3aHUMAaeT Ba)XKHOE MECTO B MIO3HAHUM XMMHUH, & TAKXKE JJI OLEHKHU C MO3ULMNA IKOJIOTrMUECKON
0€30I1aCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX ITPOLIECCOB HA OPraHU3M YeJIOBEKA U
IPUPOIHYIO CPEY; Pa3BUTHE IT03HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIBHBIX U TBOPYECKHUX



CIOCOOHOCTEHN 00YYAIOIINXCSI: CIOCOOHOCTH CAMOCTOSITEIHHO MPUOOPETaTh HOBBIC 3HAHUS 10
XMMHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTAMH, HCIIOJIE30BaTh COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTHH IS IOMCKA M aHAIN3a y4eOHOW U HayYHO-TIOMYJIIPHOI
UH(POPMALIUU XUMHYECKOTO COJIEpKaHUs; (POPMUPOBAHHE U PA3BUTHE Y 00YUAIOLINXCS
ACCOIIMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS, HA0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKYypPaTHOCTH,
KOTOpPbIE 0COOCHHO HEOOXOAUMBI, B YACTHOCTH, NP TNIAHKPOBAHUU U MTPOBEICHUHI
XUMHUYECKOT0 KCIIEPUMEHTA; BOCIUTAHUE Y 00yJaronuXxcst yOe:K IEHHOCTH B TYMaHUCTHYECKON
HaNpaBICHHOCTH XUMHH, €€ BAXHON POJIU B pEIICHUH INI00ATBHBIX Po0IeM paluoHaIbHOTO
IPUPOIONOIB30BAHNUS, TIONOTHEHUS YJHEPTETHUECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO
pPaBHOBECHSI, 0CO3HAHHSI HEOOXOAUMOCTH OEPEKHOTO OTHOLICHUS K IPUPOAE U CBOEMY
3JI0pOBBIO, A TAKXKE MPUOOPETEHHSI OTBITA UCIIOIB30BAHMUS TOTYYEHHBIX 3HAHUHN JIJIsl IPUHATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSAMU. B yueOHOM 11ane
cpeaHero o0IIero oopa3oBaHus npeaMeT « XuMus» 6a30BOr0 YPOBHS BXOJHT B COCTaB
npeaMeTHo obnactu «EcTecTBeHHO-HAay4HbIe TpeAMeTh. Ob11ee Yuciao 4acoB, OTBEIEHHBIX
JUIS U3y4EHHsI XUMHHU, Ha 0a30BOM YPOBHE CpPETHET0 001Iero o0pa3oBaHusi, COCTaBIsET 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemno), B 11 kitacce — 34 vaca (1 gac B Henerio).
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