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IHosicHuTebHAA 3aMICKA

[Iporpamma 1o XMMUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTEIbHON MPOTPaMMBbI OCHOBHOTO OOIIETO
oOpaszoBanus, npencraBieHHbix B PI'OC OOO, c¢ yuétoM pacnpenenéHHbIX MO Kiaccam
MPOBEPsIEMbIX TPEOOBaHUI K pe3yiIbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHON IMPOTpPaMMBI
OCHOBHOTO 00I111ero 00pa3oBaHMs U 3JIEMEHTOB COAEP KaHMsI, MIPEACTABICHHBIX B Y HUBEPCAILHOM
Koau(duKaTope 1Mo XuMuM, a TAaKke Ha 0CHOBE (peziepaibHON MPOrpaMMBbl BOCHUTAHUS 00yJaroInXCst
IIPH MOJTYYEHUH OCHOBHOTO 00111ero 00pazoBanus U ¢ yuérom KoHuenimu mpermnoiaBaHus yaueOHOTO
npeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHu3zauusx Poccuiickoit denepainuu, peanu3yroumx
OCHOBHbIE 0011€00pa3oBaTenbHble nporpaMMbl (yTB. Pemenuem Kosmernn MuHnpocsemeHus
Poccun, nmporokosn ot 03.12.2019 N I1K48H).

CornacHO cBOEMY HA3HAYCHHIO IpOrpaMma M0 XHMHHU SIBIISIETCS OPHEHTHPOM ISt
COCTaBJICHHUsI pabOYMX aBTOPCKUX MPOTPAMM: OHA JTAET MPEICTABICHUE O IEIsX, OOIIel cTpaTerun
00yueHus1, BOCIIUTAHUS U pa3BUTHS 00yUarOIINXCs CPEACTBAMH Yy4€OHOT0 IIPEeMETa, YyCTAaHABIUBAET
00s13aTeNIbHOE TIPEIMETHOE COJCpIKaHUe, MPEeIyCMaTPUBACT paCIpe/eieHne ero Imo Kiaccam |
CTPYKTYpPUPOBAaHUE €ro IO pas3ieiaM W TeMaM MpOTPaMMEI, ONpEAeiseT KOJINYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTEPUCTHKH COJIEPKaHMS, TaéT MPUMEPHOE pacrpeieieHne y4eOHBIX YacoB I10
TEMaTHYECKHM pa3/iellaM TpoTpaMMbl U PEKOMEHAYEMYIO TTOCIIEOBATEIBHOCTh MX HM3YYCHHUS C
YI€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO IMpOoIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroIMXCs, ONPEACIIeT BO3MOKHOCTH TIPEAMETA IJIsl peayin3aIiuu TpeOOBaHUA K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOM MporpamMmbl Ha YpOBHE OCHOBHOIO OOIEro
o0Opa3zoBaHus, a Takke TpeOOBaHUN K pe3yiabTaraM OOydeHHs] XMMHHU Ha YPOBHE IEeH MU3YdCHHs
MpeAMETa U OCHOBHBIX BHJIOB yU4€OHOTIO3HABATEIILHOMN AEITEIBHOCTH (YICOHBIX IEHCTBHI) YICHHKA
10 OCBOEHUIO y4eOHOTO COJIEp>KaHusI.

Brutag xumuu B ToCTHXEHHE 11eJIeld OCHOBHOTO 00111ero 00pa3zoBaHus 00yCI0OBJIEH BO MHOTOM
3HaYEHUEM XUMUYECKOW HAYKU B MO3HAHUU 3aKOHOB MIPUPO/IbI, B PA3BUTUU MPOU3BOAUTEIBHBIX CHJI
oOmiecTBa U CO3JJaHUH HOBOM 0a3bl MaTEPHAIbHOM KYJIbTYPHI.

XUMHS KakK 3JEMEHT CHUCTEMBI €CTECTBEHHBIX HaYyK pacrpocCTpaHujia CBOE BIIMSIHHE Ha BCE
00/1aCTH YEJOBEYECKOTO CyIIECTBOBAHUA, 3aJajla HOBOC BHJACHHUC MHpaA, CTajla HCOTHbEMIEMBIM
KOMIIOHCHTOM MHpOBOﬁ KYJIBbTYPBI, H606XOI[I/IMI>IM YCJIOBUCM JKU3HU O6H.[€CTBaZ 3HAaHUC XHUMHUH
CIIYKUT OCHOBOM 1A q)OpMI/IPOBaHI/IH MHUPOBO33PCHUA UYCJIOBCKA, Cro Hpe):[CTaBJ'IeHI/Iﬁ (¢}
MaTepuajibHOM C€IUHCTBC MHUPA, BAXKHYIO POJIb UT'PANOT (bOpMI/IpyeMBIC XUMHUeEH MMpCACTAaBJICHHA O
B3aUMOIIPCBPALICHUAX OHEPIUU H 00 OBOJIIOIIMK BCHICCTB B IIPUPOAC, COBPCMCHHAA XUMMUA
HallpaBJICHA Ha PCHICHUC rI100aIbHBIX HpO6J’I€M YCTOﬁqHBOFO Pa3BUTHA YCIOBCUCCTBA — CBIpBGBOfI,
3HepFeTHqCCKOﬁ, IMUIIEBOM M SKOJIOTHYECKOM 6630HaCHOCTI/I, HpO6J'IeM 3ApaBOOXpPAaHCHUA.

B YCJIOBHUAX BO3PACTAOIICTO 3HAUCHUA XUMHUHU B )KU3HU O6H_[eCTBa CYHICCTBCHHO ITOBBICUJIACH
POJIb XUMHUYCCKOT'O 06pa30BaHI/I}I. B mmane comuanuzanuyd OHO SABIISICTCS OJHHM M3 y'CJ'IOBI/Iﬁ
(I)OpMI/IpOBaHI/IH HHTCJUICKTA JIMYHOCTU U TAPMOHUYIHOT'O e€ Pa3BUTHAL.

CoBpeMEHHOMY 4YeNOBEKY XHUMHYECKHE 3HAHUA HEOOXOOUMBI s MPUOOpETeHHUS
OOIIEKyIbTYPHOTO YPOBHS, TMO3BOJSIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBATh B MHOTOOOPa3HOM KU3HU 00IIECTBA, ISl OCO3HAHMS BaXKHOCTH Pa3yMHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO M 3[0POBBIO APYTHUX, K OKPYXKAKIIEW NPUPOIHOU cpelie, Uil TPAMOTHOTO



MOBCACHUS IMPU UCHOJIB30BAHUHN PA3JIMYHBIX MAaTCPUAJIOB U XUMUYCCKUX BCIUICCTB B HOBCGI[HGBHOI;’I
KHU3HHU.

XuMuyeckoe oOpa3oBaHUE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs SBISETCS 0a30BBIM
10 OTHOIICHHUIO K CHCTEME O0IIero XMMHUeCcKoro oopa3zoBanusi. [l03TOMy Ha COOTBETCTBYIOILIIEM MY
YPOBHE OHO peaJM3yeT MPHCYLIHE OO0IEeMy XUMHYECKOMY OOpa30BaHHIO KIIOYEBBIC IICHHOCTH,
KOTOPBIE OTPaXKAIOT TOCYIapCTBEHHBIE, OOINIECTBEHHBIC W WHIMBHUIyaIbHBIC MOTPEOHOCTH. DTUM
OTpEJENAETCS CYIIHOCTh OO0IIed cTpaTreruu oOyueHUus, BOCIIUTAHUS M pa3BUTUS OOy4arOIIMXCs
CpeacTBaMu y4eOHOTO TIpeIMeTa.

N3ydenune xumuu:

CIOCOOCTBYET pealiu3aliii BO3MOXKHOCTEHN I caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPHI
JTUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (pOpMHpOBaHHE MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydarommuxcs,
HAaBBIKOB UX CAMOCTOSITENIbHON y4eOHOM 1eATEIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEIOBATEIBCKUX
YMEHH, HEOOXOIMMBIX KaK B IOBCEAHEBHOM U3HU, TaK U B MPO(PecCHOHAIBHON e TeNbHOCTH;

3HAKOMHT CO CIeU(UKON HAyYHOTO MBIIIJICHHS], 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIA1a
Ha €AMHCTBO IIPUPOIBI 51 YEJI0BEKa, ABJISIETCS OTBETCTBEHHBIM 3Tanom
B (popMHpOBaHUM €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YUaIOLIUXCS;

crocoOCcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHOHAYYHBIM 3HAHUSM,
K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YyUarOIIUXCsl.

Hazpannsle HampaBieHus B 0Oy4e€HUU XHUMHH OOECIIeUMBAIOTCSA CHELUPUKON Colepx aHus
y4eOHOTO IMpeaAMeTa, KOTOPBIM SBISETCS MeJarornyecky aJalnTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM
HAyK{ XAMUH Ha ONPENCIEHHOM JTalle €€ Pa3BUTHS.

Kpr XHUMHH OCHOBHOM IIIKOJIBI OPUCHTHUPOBAH Ha OCBOCHHC O6y‘laI-OH_[I/IMI/ICH OCHOB
HeOpFaHH‘IeCKOﬁ XUMHHU 1 HEKOTOPBIX MMOHSTHH U CBe,Z[eHI/Iﬁ 00 OTACJIBHBIX 00BeKTax OpFaHquCKOfI
XHUMHH.

CrpykTypa conepkaHus mnpeaMera cpopmMupoBaHa HA OCHOBE CHCTEMHOTO MOJXOJa K €ro
n3yueHuto. CoJiepKaHue CKIaIbIBACTCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE U BELIECTBE
U CHCTEMBI MOHATUN O XUMHUYecKoi peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpPraHu30BaHbl IO
MPUHIMITY [OCJIEIOBATEILHOTO PAa3BUTUS 3HAHMNW HA OCHOBE TEOPETHUYECKHX MpEeACTaBICHUI
pPa3HOTO YpPOBHS: ATOMHOMOJIEKYJSPHOTO YYEHHsS KaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS
[Tepuomuueckoro 3akona [[.J. MenneneeBa kak OCHOBHOTO 3aKOHa XUMHUH, YUCHUS O CTPOCHUU
aTOMa M XMUMHYECKON CBS3U, MPEICTaBICHHUI 00 3JEKTPOIUTHUYECKOH MUCCOLMAIUU BEIIECTB B
pactBopax. TeopeTuyeckue 3HaHUSI PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHU MOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJHSAS
GyHKIMH OOBSICHEHUS M MPOTHO3HPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MTOTYYEHUS U3Yy4aeMbIX BEILECTB.

Takas opraHuzainusi coJep:KaHus MPOTPaMMbl CIIOCOOCTBYET MPECTABICHUI0 XUMUYECKOU
COCTAaBJISIIOLIEH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM npupoabl. Tem cambim
obecrieunBaeTcss BO3MOXKHOCTH (hopMupoBaHHS y OOydYaIOIIUXCS I[EHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHHIO M METOJaM IO3HaHHWS B Hayke. BaXHO Takke 3aMETUTh, YTO OCBOCHHE



COIEpkKaHUsA Kypca IPOUCXOJMUT C IIPUBJICYECHUEM 3HAHMM M3 pPaHEE U3YYECHHBIX KYypPCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

K HanpaBneHuIo MepBOCTETICHHO 3HAYUMOCTH TPHU pealn3aiiuy 00pa30BaTeIbHBIX (YHKITUN
XUMHH TPATUIUOHHO OTHOCAT (OPMUPOBAHWE 3HAHMIA OCHOB XUMHUYECKOW HAyKH Kak oOJacTu
COBPEMEHHOTO ECTECTBO3HAHMSI, IPAKTHYECKON JEATEIbHOCTH YeJIOBeKa M KakK OJHOro W3
KOMIIOHEHTOB MUPOBOH KYJIbTYphI. 3a/1a4a y4€OHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI
XUMHYECKUX 3HAHWA — BKHEHIIMX (PAKTOB, MOHSTHH, 3aKOHOB M TEOPETHUYECKUX IOJIOKCHUH,
JOCTYIHBIX 00O0OIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, 3HAHMM O HAyYHBIX
METO/IaX U3YYCHHUS BEIICCTB U XUMHYCCKHUX PEAKITUH, a TakKe B (POPMHUPOBAHUY U PA3BUTUN YMCHHIMA
U CHocoOOB JIESATENILHOCTH, CBSI3aHHBIX C IUIAHHUPOBAHHMEM, HAONIOACHHUEM | IPOBEICHUEM
XUMHUYECKOTO JKCIEPUMEHTA, COOJIIOJICHHEM TpaBuil 0€30MacHOr0 OOpallleHUs C BEIIeCTBAMH B
MMOBCEIHEBHOM JKU3HU.

Hapsiny ¢ aTuM nenu u3ydeHus: yueOHOro mpeaMera B NMporpamMMme 1Mo XUMHUM YTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro oOpa3oBaHMS.
Ceronns B oOpa3oBaHuM 0c000 3HAYMMOM MPU3HAETCS HAIPABICHHOCTh OOYUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpPMUPOBaHUE €€ MHTEIEKTa U 00mIel KynbTypbl. OOyuyeHHe yMEHUIO
YYUTHCS U TIPOJIOJDKATh CBOE OOpa30BaHHWE CAMOCTOSATENLHO CTAHOBUTCS OJHOM W3 BaKHEHIITHX
GyHKIMM ydeOHBIX IPEIMETOB.

B cBs3M ¢ 3TUM npu U3y4eHUU MpeAMeTa Ha YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs
JOMHMHHUpYIOIee 3HaYeHHE MPUOOPENTU TaKHe 11T, KaK:

(¢hopMHpOBaHHE HMHTEJUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caMo00pa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHH, CIOCOOHOM aJanTHpOBaTHCS K ObICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

HaIIpaBJICHHOCTb O6y‘IeHI/IH Ha CHCTEMaATH4YCCKOC HpI/IO6H_IeHI/Ie 06yqa10m1/1xc51 K
CaMOCTOSATEIBbHON MO3HABAaTEILHOMN ACATCIIBHOCTH, HAYYHBIM METOJaM IIO3HAHUA, (bOpMI/IpyI-OH_[I/IM
MOTHUBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XHUMUU,

obecrieueHre YCIOBUHM, CHOCOOCTBYIONIMX MNPHOOPETEHUI0 OOYydYaloIMMUCS  OIbITa
pazHooOpa3HOM JeATeIbHOCTH, MO3HAHUS W CAMOINO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEILHOCTH;

(I)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBACHATL U OLCHHBATL SBJICHUA OKPYXKAKOIICTO MHpa Ha
OCHOBaHWH 3HAHUH U OIIbITA, ITOJIYYCHHBIX ITPHU U3YUCHUN XUMHUH,

¢dopmupoBaHue y oOy4aroUUXCs T'YMAaHUCTUYECKMX OTHOILEHHWM, MOHMMaHUS LEHHOCTU
XMUMUYECKUX 3HAHUU I BBIPAOOTKM HKOJOTMUYECKH IEJIeCOO0pa3HOro IMOBENEHUs B OBITY H
TPYAOBOM JEATEIBHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3[J0POBbS M OKPYKAIOIIEH IPUPOIHOMN CPEIbL;

Pa3sBUTHUC MOTUBAIHUU K 06y‘-ICHI/II-O, CIIOCOOHOCTEH K CaMOKOHTPOJIFO U CAMOBOCIIMTAHUIO HA
OCHOBC YCBOCHUSA 06H_Ie‘leJ'IOBe‘leCKI/IX HeHHOCTeﬁ, TOTOBHOCTHU K OCO3BHAHHOMY BBI60py HpO(I)I/IJ'ISI n
HaIlIpaBJICHHOCTHU JaIbHEUIIIEro O6y‘leHI/I$I.

B cucreme O6H_ICFO 06pa30BaHI/IH XUMHUA TIpHU3HAaHA 00s13aTEIbHBIM y‘ICGHBIM npeaMeToM,
KOTOpLIfI BXOJUT B COCTaB HpCILMCTHOﬁ obOmactu «ECTCCTBGHHOHay‘-IHBIC MMpEaAMETBD).



OO1ee yuciio YacoB, peKOMEHIOBAHHBIX JIISI U3yUEHUS XUMUH, B 9 Kitacce — 68 wacoB (2 yaca
B HEJIETIIO).

JUnst KakJoro Kjacca HMpPeayCMOTPEHO pe3epBHOE yd4eOHOE BpeMsl, KOTOPOE€ MOXKET ObITh
MCIIOJIb30BAHO yYaCTHUKAMHU 00pa30BaTeNIbHOrO Ipolecca B HENsiX (OPMUPOBAHHS BapUATHBHON
COCTaBJISIOLIEH COAEpKaHUsI KOHKpeTHoW pabOoueli mnporpammbl. Ilpu 3TOoM o00s3aTenbHast
(MHBapuaHTHAs) 4acTh COACPIKaHUS y4eOHOTO MpeAMETa, YCTAaHOBJICHHAS! TPOrPAMMOM 10 XUMUH, U
BpEMs, OTBOJUMOC HA eé HN3Y4YCHUC, NJOJIZKHBI OBITE COXpPAaHCHBI TOJIHOCTBIO.

B crpykrype mnporpammbl MO KypCy Hapsiay C TMOSICHUTEIIbHOW 3alMCKOM BBIJACIEHBI
CIeNyIOIME pa3lenbl: [UIAHUPYEeMbIE IPEAMETHBIE pe3ylbTaTbl OCBOCHHS Kypca, COIEpP/KAHHE
y4eOHOTro Kypca U €ro TeMaTH4eCKoe TIaHuPOBaHUE.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
N3yueHre XuMuM Ha ypOBHE OCHOBHOI'O OOLIETr0 00pa30BaHMs HAIIPABICHO Ha JOCTHIKEHHE
00y4YarOUIUMUCS JINYHOCTHBIX, METANPEAMETHBIX U NMPEAMETHBIX PE3YJIbTaTOB OCBOEHHS y4eOHOTO
npeaMera.

JIMIHOCTHBIE pe3yJabTaThl OCBOCHUS IPOrPAMMBI  OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOYYCHHS] XMMHH B €IMHCTBE YU4COHOW M BOCIHMTATEIBHOU JIEATEIBHOCTH
IIIKOJIBI B COOTBETCTBUH C TPAJUIUOHHBIMH POCCHMCKHUMH COIMOKYJIBTYPHBIMA W JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMA B OOIIECTBE IMpaBWIAMH W HOPMAaMH ITOBEICHHUS M
CTIOCOOCTBYIOT TPOIIEcCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AINHN 00YIaIOITIXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYalOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMI U paclIipPEHHE ONBITA IS TEIbHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YaCTHU:

1) IMaTPpUOTUYICCKOT'O BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAYIHOMY
HACJICJIUIO, TIOHMMAaHUs 3HAYCHHMS XHMHYCCKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJICTh JIOCTOBEPHOM HH(pOpPMAIMEH O IMEPEAOBBIX JOCTIKCHUSX W OTKPBITHAX
MHPOBOM U OTCUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa
H o0lIIeCcTBa;

2) TpaXIaHCKOTO BOCITUTAHUSI:

OpeaAcCTaBJICHHUA O COOHUAJIBbHBIX HOPMax HW IIpaBUJIaX MCKINYHOCTHBIX OTHOIIICHUHM B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_ICCTB€HHO HOJ'IC3HOI71, yqe6H0-
HCCHGHOB&TCHLCKOﬁ, TBOp‘ICCKOﬁ U Apyrux BHUAAX ACATCIBbHOCTH, TOTOBHOCTHU K pa3H006pa3H0171
COBMECTHOM JAEATCILHOCTH IpU BBINIOJIHCHUHA y‘IC6HLIX, MNO3HABATCIbHBIX 3aJa4, BBIIIOJHCHUU
XUMHUYCCKUX SKCIICPUMCHTOB, CO3AaHUN y‘le6H]’:>IX IIPOCKTOB, CTPEMIJICHHA K B3aUMOIIOHMMAHUIO U
B3aMMOIIOMOIIIH B IIpOLECCe 3TOH yqe6H0171 ACATCIBHOCTHU, TOTOBHOCTHU OLICHUBATH CBOE IIOBEJICHUE
" IIOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C IMMO3UIUH HPABCTBCHHBIX U IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUusA
MOCJIeICTBUU MOCTYIIKOB;,

3) HEHHOCTH HAYYHOTO IMO3HAHU:

MHUPOBO33PCHYCCKUX HpCI[CTaBJ'ICHI/Iﬁ 0 BCIICCTBC n XUMHUYECKOM pcaKkuuy,
COOTBCTCTBYHOIIUX COBPECMCHHOMY YPOBHIO pPa3BHUTHA HAYKU MW COCTABJIIOIIHUX OCHOBY JIA



MOHMMAHUS CYIHOCTH HAayYHOW KapTUHBI MUPA, MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
Pa3BUTHUA IIPUPOALI, B3aNMOCBA34X YCJIOBCKA C HpHpO[[HOfI cpe):[oﬁ, 0 POJIM XMMUHU B IIO3HAHUHU 3TUX
3aKOHOMEPHOCTEH;

IO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHLIX Ha IIOJYYCHHC HOBBIX 3HAHUM TI0 XNMHU,
H@O6XOZII/IMI)IX JUIA 00BICHEHUS Ha6JIIOI[aCMI)IX IMpoueccCCoB U HBJ’IGHI/II;'I;

[I03HABATEIbHON, MH(POPMALIMOHHOW M YHUTATEIbCKOM KYJIbTYPHI,B TOM YHCJIE HABBIKOB
CaMOCTOSITEJIBHOM palbOThl C Y4eOHBIMM TEKCTaMM, CIIPABOYHOM JIUTEpAaTypol, AOCTYIHBIMU
TEXHUYECKUMU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOy4YeHHWI0 W TMO3HAHUIO, JIF0OO3HATENHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHONW M HCCIEIOBATEIbCKON NEATETHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) bopMUPOBaHUS KYJIBTYPbI 3JI0POBbSI:

OCO3HAHUS IIEHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBHIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HW, OCO3HAHUSA TOCJICACTBUH W HENPUSTHS BPEAHBIX MPUBBIYECK
(yrmoTpebsieHuss  aJKoroJis, HApPKOTHKOB, KYpEHHs), HEOOXOJMMOCTH COOJIONCHUSI TIPaBUI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIECTBAMU B OBITY M peabHOM )KU3HU;

5) Tpya0BOTO BOCIIUTAHHUS:

MHTEpeca K MPaKTUYECKOMY H3y4eHHUIO Npodeccuil U TpyAa pa3InyHOro pojia, YBaXKEHUE K
TPYAy W pe3yabTaTaM TPYAOBOU IEATEIbHOCTH, B TOM UHCJE HA OCHOBE MPUMEHEHHS MPEeIMETHBIX
3HaHMUN IO XUMHUHU, OCO3HAHHOTO BbIOOpa MHAMBHUAYATHHOM TPACKTOPUH MPOIOJIKEHHSI 00pa30BaHUs
C Y4€TOM JUYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XWUMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCIenTHON MPOoGECCHOHAIBHON JIEATEILHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaITUPOBATHCS B MPO(PECCHOHANBHON Cpefie;

6) OKOJIOTHYCCKOI'O BOCIIMTAHUA:

9KOJIOTHYCCKH ueﬂecoo6pa3Horo OTHOILICHUA K IPHUPOJAEC KaK HCTOUYHHUKY KW3HU Ha 36MHC,
OCHOBE ¢€ CYIICCTBOBAHUsA, ITOHHMAHUA HCHHOCTH 3J0POBOIo H 0e301macHoOro 06pasa KHU3HU,
OTBCTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/ISI/I‘ICCKOMy U IICUXUYICCKOMY 310POBbBIO, OCO3HAHUA
OCHHOCTH CO6JHOI[CHI/IH IIpaBUjI 0e301macHOTO HOBCIACHUA IIpU pa60Te C BCIICCTBaAMH, a TAaKXC B
CUTYyallUAX, YI'POXKaArOIUX 3J0POBbIO U )KU3HU HMHeﬁ;

CIIOCOOHOCTH MMPUMCHSATDH 3HAHUWS, II0JIY9aCMbIC ITPHU U3YYCHUH XUMUU, UL pCHICHUA 3a/iaY,
CBA3aHHBIX C OKPY)KaIOH_[eﬁ HpPIpOI[HOﬁ CpCI[Oﬁ, IMMOBBIIIICHUA YPOBHA 9KOJIOTUYECKOM KYJIbTYPHI,
OCO3HaHMS TI00aIBEHOTO XapaKTepa 3KOJIOTHICCKUX npo6neM n l'[y’l“efl HUX pCHICHUA MTOCPECACTBOM
MCTOA0B XMMUH,

OKOJIOTMYCCKOTO  MBIIUJICHHUA, YMCHHA PYKOBOACTBOBATHCA UM B HO3H8.B8.T€J'IBHOI\/'I,
KOMMyHHK&THBHOfI U COLIMAJIbHOM IIPpaKTHUKE.

MCTaHpC,I[MCTHLIe PE3yJIbTaThI. B cocrtage MCTAIPCAMCTHBIX PE3YJIbTATOB BBIACIISAIOT
3HAYUMBIC IJIA (I)OpMHpOBaHI/ISI MHPOBO33pPCHUA O6H.ICHE[y‘IHBIC IHOHATHSA (SaKOH, TCOpHA, IPUHIMII,
THUIIOTE34a, (I)aKT, CUCTEMaA, NPOUECCC, SKCIICPUMCHT U ,Z[p.), KOTOPBIC UCHOJIB3YIOTCA B €CTCCTBCHHO-
HAaYYHBIX y‘-Ie6HLIX npeamMeTax n IIO3BOJIAIOT



Ha OCHOBE 3HAHUH U3 ITUX MIPEIMETOB (POPMHUPOBATH IPEICTABJICHUE O 1IETOCTHOM HAYIHOUH KapTHHE
MHpa, U YHUBEpCAIbHbIC ydeOHbIE 1elCTBUS (ITI03HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
KOTOphIe 00ecreunBaoT (OpMHUpPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY IIJIAHUPOBAHUIO U
OCYILIECTBICHHIO  y4eOHOW  JeATenpbHOCTH.  MeTanpenMeTHble  pe3yJlbTaThl  OCBOCHHSA
00pa3oBaTeIbHOM  MporpaMMbl IO  XUMHUH  OTPAKAIOT  OBJIAJICHUE  YHUBEPCATHHBIMH
[M03HABATEJIbHBIMU JEHCTBUSAMH, B TOM YHCIIE:

1) 6a30BBIC JTOTUYECKHE ICHCTBUS:

YMEHHE UCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBILLJICHHS IPU OCBOCHUH 3HAHUI: PACKPBIBATh
CMBICJI XUMUYECKUX MMOHITUH (BBIJCIATH UX XapaKTEepPHbIC MPU3HAKHU, YCTAHABINBATH B3aUMOCBSI3b C
JIPYTUMU TIOHSATUSAMH), UCIIOJIH30BATh MOHATUSA ISl OOBSACHEHHS OTIEIbHBIX (DAaKTOB U SIBIICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIACCH(PUKAIMH XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peakiyii, ycTaHaBIWBAaTh MPUYMHHOCIEICTBEHHBIE CBSI3U MEX]y OOBEKTaMHU W3Y4YCHHS, CTPOUTH
JIOTUYECKHE PACCYXKACHHS (MHIYKTHBHBIC, JCIyKTUBHBIC, [0 AaHAJIOTHHU), JeJaTh BBIBOILI H
3aKJIIOYCHUS;

yMEHHE MPUMEHATh B MpoIlecce MO3HAHUS MOHATHS (MPEJAMETHBIE U METalpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENIH, HCIOJb3yeMble B XHMHH, MPEOOpPa3OBbIBATh IIMPOKO
INPUMCHACMBIC B XMMHHU MOJICIBHBIC NPCACTABICHUA — XUMHWYECKUH 3HaAK (CI/IMBOJ'I 3J'I€M€HT3),
XUMHuecKkas (popMylia U ypaBHEHUE XUMUYECKOH peakiuy — MPH PelieHud yaeOHOTI03HaBaTEeIbHbIX
3aa4d, ¢ Y4€TOM 3THUX MOJCTBHBIX MPEICTABICHUH BBISBISTH U XapaKTEPH30BaTh CYIIECCTBCHHBIC
MPHU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB M XUMHUYECKUX PEAKIIHH, BBISBIATH 00IIHE
3aKOHOMEPHOCTH, TPUYNHHOCIICICTBCHHBIC CBS3M W TPOTUBOPEYHS B W3y4aeMbIX IIpolieccax M
SIBIICHUSIX, TpPEUIaraTh KPUTCPUH JUISI BBISBICHHS JTUX 3aKOHOMEPHOCTEH M MPOTHBOPEYHH,
CaMOCTOSITEJIHHO BBHIOMPATH CIIOCO0 perieHus Y94eOHOM 3a1aun (CpaBHUBATh HECKOJBKO BapHUAHTOB
peleHwsi, BEIONpaTh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIIbHO BBIACICHHBIX KPUTEPHUEB);

2) 6a30BBIC UCCIEAOBATEIBCKUEC JCHCTBUSA:

YMEHHUE UCI0JIH30BaTh MIOCTABJICHHBIEC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS, a TAKKE
B Ka4eCTBE OCHOBBI ISl ()OPMHUPOBAHUS THIOTE3bI IO MPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX
CY)KJICHUH;

ano6peTeHHe OIlbITa 110 INNIAHUPOBAHUIKO, OpraHu3alliui U MHIPOBCACHUIO YUYCHUYCCKUX
OKCIICPUMCHTOB: YMCHHUC Ha6J'II-O,I[aTB 3a XO0JO0M IIponecca, CaMOCTOATCIbHO IIPOrHO3HUPOBATL €TI0
pe3yibpTar, (bOpMy.]'II/IPOBaTB O606H.I€HI/I$I U BBIBOAbI IIO PpPE3YyJIbTaTaM HpOBCI[éHHOFO OIIbITA,
HCCICO0BaHUA, COCTABJIIATH OTYET O HpOﬂCHaHHOﬁ pa60Te;

3) pabora ¢ uHpOpManuei:

yMEeHHUE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIMIO Pa3IUYHBIX BUJIOB U
¢dbopM mpencTaBieHUs, MOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-IOMYJSpHAas JUTEpaTypa
XMMUYECKOTO COJIepKaHMsl, CIIpaBOYHbIE NOcoOus, pecypchl MHTEepHETa), KPUTHYECKH OIIEHUBATh
MIPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMCHHEC NPHUMCHATH PA3JIMYHBIC MCTOAbI U 3alIPOCHI IIPU IMOUCKE U 0T6ope I/IH(I)OpMaLII/II/I n
COOTBCTCTBYIOIIHUX JAaHHBIX, HCO6XOJII/IMLIX JJI BBIIIOJIHCHU S y‘IC6HBIX M TIO3HAaBAaTCJIBHBIX 3aJdayd
onpe;[enéHHoro THIIA, HpI/I06pCTCHI/IC ompITa B OO0JIACTH UCIIOJIb30BaHUS HH(bOpMaI_II/IOHHO-
KOMMYHHUKATHBHBIX TCXHOJIOT Hﬁ, OBJIaACHHUC KyJ'ILTypOI\/'I AKTUBHOI'O HCIIOJIB30BAHUSA PA3JIMYHBIX



MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAJbHYIO (OpMY MPEICTABICHHS
uHbOpMAlMM W WJUIIOCTPUPOBATH peEIIacMble 3aJadl HECIOKHBIMH CXEMaMH, JuarpamMmamu,
apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

YMEHHME HCIIOJIb30BaTh U AaHAIM3UPOBATh B Ipoliecce y4eOHOH M MCCIIE0BAaTENbCKON
ACATCIBbHOCTHU I/IH(l)OpMaIII/IIO O BJIMSAHUHN NPOMBIIINICHHOCTH, CEIBCKOI'O XO3SIHUCTBA U TPaHCIIOPTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CPELbL;

VY oOyuaromierocs 0yayT copMUpOBaHBI CIEAYIONNE YHUBEPCAITbHBIE KOMMYHUKATHBHBIE
JIEUCTBUSL:

yYMEHHE 33]1aBaTh BOMPOCHI (B X0€ auaiora v (Win) JUCKYCCHH) MO CYIIECTBY 00Cy»XaaemMoit
TEMBI, q)OpMy.]'II/IpOBaTI) CBOM NPCIIOKCHUSA OTHOCUTCIIBHO BBITIOJIHCHUSA HpeI[HO)KeHHOfI 3ada4yu;

HpI/IO6peT€HI/IC OIIbITa MPE3CHTAINU PE3YJIbTATOB BBIITOJHCHUA XUMHUYCCKOTO SKCIICPUMCHTA
(J1abopaTopHOTO OTBITA, JTAOOPATOPHOW PaOOTHI MO HMCCIIEIOBAHUIO CBOWCTB BEMIECTB, YYEOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTL B COBMECTHOM €O  CBEpPCTHHKAMM  II03HABATEIBHOW U
HCCIIEIOBATENIbCKON eI TEIbHOCTH MPU PELIEHNH BO3HUKAIOIIUX MPo0JIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJacOBaHUA MO3ULUN (0OCYXJeHHS, OOMEH MHEHHSMH, «MO3TOBBIE LITYPMbI»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHIL, ONpeielieHne KPUTEPHEB MO OI[EHKE KaYyeCTBa BHIMOJIHEHHOM
paboTHI U ApyTHE);

Y oOyuaromerocss OyayT cOPMHpPOBAHBI CIEIYIONINE YHUBEPCAIBHBIE DPETYISATUBHBIC
NIEUCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEACNATh LETU NEeSTebHOCTH, TUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO AESITEILHOCTD, BEIOMpATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI pellIeHus] y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEILHO COCTaBIISATh
WIN KOPPEKTHUPOBATh MPEJIOKEHHBIN alrOpUTM JEHCTBUIl MpU BBINOJIHEHUU 3aJlaHUl C yuéToM
MOJIyYeHUS HOBBIX 3HaHWIl 00 H3ydyaeMbIX OOBEKTaX — BEIIEeCTBAX M pEakIUsiX, OLIEHUBATH
COOTBETCTBHUE MOIYYCHHOI'O Pe3y/bTaTa 3asiBICHHOM 1IeJH;

YMCHHE UCIIOJIB30BAaTh U AHAJIM3UPOBATH KOHTCKCTEI, ITpeajiaracMbI€ B YCIIOBUU SaHaHI/Iﬁ.

[IpenmetHbie pe3yibTaThl OCBOCHHMSI MIPOTPAMMBI 110 XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwUsI.

B cocraBe mnpeaMeTHBIX peE3yNbTATOB IO OCBOGHHUIO 00S3aTEIBHOTO COJEPIKaHUS,
YCTAHOBJICHHOTO  JIaHHOW mpuMepHON  pabouell  mporpamMmoi, BBIACSIOT:  OCBOCHHBIE
oOyuaronuMucs HaydHble 3HaHUs, YMEHUS U CIIOCOObI IeCTBUM, cienuuueckre s MpeIMeTHOM
obnmactu «XUMHUS», BHUIBI JNEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIUH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaIIHUSX.

K xoHmy oOydenus B 9 kiacce y oOydwaromierocs Oyay chOpMHpPOBaHBI CIIETYIOIINE
MPEMETHBIC PE3YJILTATHI TI0 XUMUU:

- PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX MOHITUN: XMMHYECKUI 9JIEMCHT, aTOM,
MOJICKYJIa, HWOH, KAaTHOH, A4aHWOH, IPOCTOC BCHICCTBO, CIOXKHOC BCHICCTBO, BAJICHTHOCTD,
QJICKTPOOTPUHIATCIBHOCTD, CTCIICHL OKHUCJIICHU A, XUMHWYCCKAA pCaKIIUA, XUMHUYCCKasA CBA3b, TEIUIOBOM



3pQeKT peakuud, MOJIb, MOJSPHBIA 00BEM, pPACTBOP, AIIEKTPOJIMTHI, HEIIEKTPOJHUTHI,
UIEKTPOJINTUYECKAS JUCCOLMALIMS, PpEaKUUU MOHHOIO OOMEHa, KaTajau3aTrop, XUMHUYECKOe
paBHOBecue, 0OpaTuMble U HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHHOBOCCTAHOBUTEIbHBIC PEAKLUH,
OKHCITUTENb, BOCCTAHOBHTEJb, OKHCIEHHE W BOCCTAHOBJICHHE, AaUIOTPONHsA, aM(pOTEPHOCTS,
XMUMHUECKas CBs3b (KOBAJEHTHAs, MOHHAs, METaUIN4YecKasi), KpUCTAJUIMUECKasl PEeIETKa, KOPPO3HUsl
METaJJIOB, CILJIaBbl, CKOPOCTh XUMUYECKON peaKIiy, IIpeenbHo AonyctuMas konueHnTpauus (I1IJ1K)
BEILIECTBA;

— WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX HOHITHM M MPUMEHSATHITH
MIOHSATHS NIPU ONKUCAHUU BEIIECTB U UX MPEBPALLEHUI;

— HCIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHHS (OpMYJ BEIIECTB M
YPAaBHEHUN XMMUYECKUX PEAKIUH;

— OTpENENATh BAJIEHTHOCTb W CTENEHb OKHUCIEHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOIO COCTaBa, IIPUHAJUIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJaccy
coeMHeHU 1o (opmynaM, BUA XUMHUYECKOH CBA3M (KOBaJE€HTHAas, MOHHAs, METaJJIMYecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps] UOHA 10 XUMUYEeCKOH (opmyrie, XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHNH, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

- packpsiBaTh cMbica [lepuonnueckoro 3akona [[.M. MenneneeBa u 1EMOHCTPUPOBATH
€ro TNOHMMaHHUE: ONMHUCHIBaTh M XapaKTepu3oBaTh TabauuHyro ¢opmy [lepromuueckoil cUCTEMbI
XMMHMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJaBHas mnoArpynmna (Arpymma)» u «rnoOodHas
noarpynna (brpymnmna)», manbie U OoJbLINE MEPUOJIbI, COOTHOCUTH 0003HAYEHUS], KOTOPbIE UMEIOTCA
B IMEPUOJUUYECKON TaOJUIe, C YUCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHMS ATOMOB XMMMYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YUCIIO SJIEKTPOHOB U pPacHpeAeIeHNe UX MO IEKTPOHHBIM
CJI0SIM), OOBSACHATH O0IME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 2JIEMEHTOB M X COECJUHEHUN B
IIpezienax MajblX IEPUOIOB U IVIABHBIX MOATPYII C YIETOM CTPOCHHSI HX aTOMOB;

— KIaccu(UIUPOBaTh ~ XUMHUYECKHE  JJIEMEHTbl, HEOpPraHWYeCKHue  BElIEeCTBa,
XUMUYECKHE peakuuu (10 YHUCIy M COCTaBy YYaCTBYIOLUIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTETIEHE OKUCIEHUSI XUMUUECKUX JIEMEHTOB);

- XapakTepu30BaTh (OMUCHIBaTh) OOLIME M cHeuU(pUYEeCKHe XUMHMUYECKHE CBOMCTBa
IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEP)KJasi ONMCAHHUE NPUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX
YPaBHEHHH COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKLINN;

- COCTAaBJIATh YPABHEHHUS DJIEKTPOIUTUUECKON JUCCOLUALMHU KUCIIOT, IEN0YEH U COJIeH,
IOJIHBIE M  COKpAIEHHBbIE YpaBHEHHMs peaklMi HOHHOrO OOMEHa, YpaBHEHHs peaKIUid,
MOATBEPKIAIOIIUX CYILIECTBOBAHNE T€HETUYECKON CBA3M MEK/y BELIECTBAMH Pa3JIM4HbIX KJIACCOB;

— PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHOBOCCTAHOBUTEIBHBIX PEAKLHUI IMOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCa 3THX peakiuii;

— IIPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAHUS XMMUYECKUX MPEBPAIEHUN B Pa3IMUHBIX YCIOBHIX;

— BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JI0JIF0 XUMHUYECKOTO 3JIEMEHTa Mo (GopMylie COETUHEHHs, MAaCCOBYIO JIOJIIO BEIECTBa B PacTBOpE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUUYECKOHN peakLnu;

— ClIeZIoBaTh MpaBWJIaM T[I0JIb30BAHUS XMMMYECKOW TOoCyaod U JabopaTOpHBIM
000pyZ0BaHUEM, a TAKXKe MpaBUIIaM 00paIeHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSMU T10
BBITMIOJTHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIIBITOB IO TMOJIYYEHHIO U COOMpPAaHUIO ra3000pa3HbIX
BElIECTB (aMMHUaKa M yrJIeKHCIIOro rasa);

— IIPOBOJUTH PEAKLINH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUIOPOMMI, MO, KapOoHat, Qocdar, cuiamkar, cyiabdar,



TUAPOKCUAWOHBI, KATUOHBI aMMOHUA W HMOHBI U3YUYCHHBIX MCTAJIJIOB, HNPUCYTCTBYIOIIMUC B BOAHBLIX
pacTBOpax HEOPTraHUIECKHUX BEIIECTB;

- MNPHUMCHATH OCHOBHBLIC OIICpallun MBICIIUTEILHOMU JACATCIIbHOCTH — aHAaJIUu3 U CUHTC3,
CpaBHCHHC, OGOGH.[CHI/IC, CUCTCMATHU3allu0, BLBIABJICHUC MNPUYUHHOCICACTBCHHBIX CBSI3EH — JJIA
HU3YUCHUA CBOMCTB BCUICCTB U XUMHNYCCKUX peaKuHﬁ, C€CTCCTBCHHOHAYYHLIC MCTOJblI ITO3HAHUA —
HaOII0/ICHUE, H3MEPEHUE, MOJISITMPOBAHKE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN).

Conepxxanue y4eOHOro npeamera

Paznean 1. IloBTopenne n 06001eHNe 3HAHUIA.

[lepnognueckuii  3aKoH. Ilepnonnueckass ~ cucteMa  XUMHUYECKHX  DJIEMEHTOB
J.U. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB XHUMHYECKHUX
AJIEMEHTOB TMEPBBIX TPEX MEPHOJOB, Kajlus, KajblUsl U HMX COCJAMHEHHUH B COOTBETCTBUHM C
MOJIOKEHHUEM 2JIeMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMUYECKOM CBsi3u. THUIBI KpHUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEIIECTBA OT TUNA KPUCTAIUIMYECKON PEMIETKU M BUJA XUMHUYECKON CBSI3U.

Knaccudpukanuss M HOMEHKJIATypa HEOPraHMYEeCKMX BEIIeCTB (MEXIyHapodHas U
TpUBUaAIbHas). XHMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3IMYHBIM  KJlaccam
HEOPraHUYECKNX COCANHEHUM, TEHETHYECKAsl CBSA3b HEOPIraHMYECKUX BEILIECTB.

Pasznea 2. Crexuomerpusi. KomnyecTBeHHbIE OTHOIIEHUSI B XMMHUM.
Monb — equHuUIa KOJM4ecTBa BemecTBa. Yucno ABoraapo. MonsipHas macca.
3akoH ABoraapo. MomsipHblii 00beM raza. HopmanbHble U CTaHIApTHBIC YCIOBUS.

PacueTs no YPaBHCHHUAM peaKHHfI. Brranciaenue MaccChbl, o0BbeMa UM KOJIUYeCTBa BCIIECTBA
110 M3BECTHOU Macce, O6’beMy HJIM KOJIUMYECTBY BCHICCTBA OJHOI'O M3 PEArcHTOB MJIM ITPOAYKTOB.
PacueTsl 00beMHBIX OTHOLIEHUH T'a30B B XMMHYECKHX pEaKIugX. Brranciaenue koandecTBa MOJICKYJI
10 U3BECCTHOMY KOJIMYCCTBY BCIICCTBA.

Jlemoncmpayuu.

IToxkas HCKOTOPBIX COCI[I/IHCHI/Iﬁ KOJINYCCTBOM BCIIICCTBA 1 MOJIB. HSMOHCTpaHI/Iﬂ MOJIAPHOI'O
o0BbeMa HACaJIbHOI'O ra3a.

Pa3znen 3. Xumunueckasi peakmus.

Knaccmbnxaum[ XHUMHUYCCKHUX peaKI_II/Iﬁ 10 Pa3JIMYHBIM IIPHU3HAKAM (HO qucily U COCTaBy
Y49aCTBYIOIIUX B PCaKIMU BCHICCTB, 110 TCIIJIOBOMY 3(1)(1)6KTy, 110 U3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHWYCCKUX 3JICMCHTOB, 110 O6paTI/IMOCTI/I, 110 y4aCTHuro KaTanH3aTopa). DK30- U SHAOTCPMUYCCKHUC
pCaKknuu, TCpPMOXUMHUYCCKUC YPABHCHUS.

Ilonsatue o CKOpPOCTH XHMHUYECKOH peaKkuuun. [Tonsitue 06 06paTI/IMBIX )51 HCO6paTI/IMLIX
XUMHUYCCKHUX PCAKIUAX. IloHsaTe O TOMOTEHHBIX U TCTCPOTCHHBIX PCAKIUAX. IIonsatue o
XUMHUYICCKOM PaBHOBCCHUH. (I)aKTOpBI, BJIMAIOIHUEC HAa CKOPOCTH XHMHUYECKOH PCaKMu U MOJIOKCHHUC
XUMHUYCCKOTO paBHOBECHUA.



OKHUCITUTETFHOBOCCTAHOBUTEBHBIE — PEAKIMK, JJIEKTPOHHBIM OallaHC  OKHUCIHMTEIBbHO-
BOCCTAaHOBUTEIbHONH peakuuu. CoCTaBICHUE YPAaBHEHUM OKUCIMTEIbHOBOCCTAHOBUTEJIBHBIX
peaKiuii ¢ UCTOJIb30BAaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust A7IEKTPOJIUTUUECKON TUCCOLMALMU. DJIEKTPOJMUTHI U HE 3JIEKTPOIUTHI. KaThoHsl,
aHUOHBI. MeXaHU3M JUCCOLMALMHU BEIIECTB C PAa3IMYHbIMU BUAAMHM XUMUYECKOW CBsA3U. CTENeHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcioBMsI MPOTEKaHUsI PEAKIM MOHHOTO OOMEHA, IOJIHBIE U
COKpallEHHbIE HMOHHBbIE YpaBHEHMs peakuuil. CBoilcTBa KHMCIOT, OCHOBAHMW M COJIE€ll B CBeTe
MPEACTABICHUI 00 2IEKTPOUTUUECKON uccormaluu. KauecTBeHHble peakiini Ha HOHBL. [loHsTHE
O THAPOJIU3E COJIEH.

Jlemoncmpayuu.

DIEeKTPOTPOBOAHOCTE BOJABI M BOJHBIX PACTBOPOB PA3IMUYHBIX coeMHEHHNA. OnpenencHmne
KHACIIOTHOCTH Cpelbl TpH TIOMOINM YHHBEpCAJbHOTO HHIuKaTopa u pH-merpa. Pasmoxenwme
IMXpomMara amMMOHHS («BYJIKaH»). MeIHO-IIMHKOBBIM TalbBaHUYECKUI AJIEMEHT. JDJIEKTPOIU3
BoJHOro pactBopa Opomuaa meau(ll). Dk3oTepmMuueckue U HIOTEPMUUECKHE PEAKIHUH (TOpeHue
MarHusi, pa3joKeHHEe MajaxuTa). BimsHue pa3nmuvHbIX (aKTOpoB (TeMreparypa, KOHICHTpalus,
CTETIeHb M3MENBYCHHS TBEPIOTO BEIIECTBA) HA CKOPOCTh B3aMMOJACHCTBHS IUHKA C COJISTHOM
KHCIIOTOM.

Jlabopamopuvie onvimei.

N3ydeHne 37eKTpONMpPOBOJHOCTH PACTBOPOB U JABM)KEHHSI MOHOB B DJIEKTPUUECKOM IIOJIE.
CpaBHeHHE OKpacKd MHIUKATOPOB B pasHbIX cpenax. OmnpeneneHne KUCIOTHOCTH cpebl. Peakiuu
oOMeHa B pacTBopax AJIEKTpoJuToB. [mapomm3 coneil. OKHCIUTETHHO-BOCCTAHOBUTEILHBIC
peaxiuu.

Paznen 4. HemeTa/Jbl.

[TonoxxeHne HEMETAUIOB B  NEPHUOJUYECKONH  CHCTEME XHMHYECKHX  DJIEMEHTOB
J.1. MenpaeneeBa. OcCOOCHHOCTH DSJEKTPOHHOTO CTpoeHHs HemeTawioB. OOImMe CcBOWCTBA
HEMETAILIOB.

OOwas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHSI AaTOMOB, XapaKTEPHbIE CTEIIEHU
okucneHus. CtpoeHue U (U3UYECKUE CBONCTBA IMPOCTBIX BELIECTB — TaJOr€HOB. XUMHUYECKUE
CBOMcTBA Ha mpuMepe xJjopa (B3auMoOJEiicTBHE C MeTaJUlaMH, HEMeTajulaMH, IIeJoYaMH).
XnopoBojopos. CoiisiHasi KUCIOTA, XMMUYECKHE CBOICTBA, MOJydyeHUe, NpuMeHeHue. JlelcTBue
XJIOpa U XJIOPOBOJOPOJAa Ha OpPraHM3M YeJOBeKa. BakHeWIne XJIOpHUAbl U HUX HAXOXKICHHE B
IIPUPOJIE.

OOmast xapakrepuctuka s1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHHsI aTOMOB,
XapaKTEpHbIE CTETIEHU OKHCIICHMSL.

Crpoenue u (pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPhl. AJUIOTPOITHBIE
MOAU(HUKAIIMN KUCIOPOAa U Cepbl. XUMHYECKHE CBOHCTBa cepbl. CepoBOJOPOA, CTPOCHUE,
¢uznueckne U XuMU4eckre cBoicTBa. OKCHIBI CEphl KaK MPEICTABUTENH KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusnueckre U XuMUIeCcKre CBOMCTBA (00IMe KaK MPEICTaBUTENS Kiacca KUCIOT
u crenupuyeckue). XUMHUYECKUE pPEaKIUH, JeXallhue B OCHOBE MPOMBIIIJICHHOTO CIocoba



nojxydeHus: cepHoi kuciaotel. [Ipumenenue. Cosin CEpHOUM KUCIOTHI, KAUECTBEHHAs PEAKIUs HA
cynbarnon. HaxoxxneHnue ceppl W €€ COEIMHEHMH B TpUpoAe. XUMHUECKOE 3arps3HEHHE
OKpPY’KaIoIlel CpeJibl COEUHEHUSIMU CEepbl (KUCIOTHBIE JJOXKIM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
COCOOBI €ro MpeI0TBPAILCHHS.

OOmast xapakrtepucTuka di1eMeHTOB VArpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTCPHBIC CTCIICHU OKHCIICHH.

A30T, pacmnpocTpaHeHHe B MpHpoie, GU3UYECKHEe M XUMUYECKHUE CcBOMcTBa. Kpyrosopot
a30Ta B MpHUpoJie. AMMHAK, €ro (PU3MUECKUe U XUMHUECKUE CBOICTBA, MOIyUYCHHE U MIPUMEHEHHE.
Conu aMMoOHUS, UX QU3NYECKHE U XUMUYECKHE CBOMCTBA, IpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THAs KHCIIOTa, €€ oJydeHHne, GU3NUECKUe U XUMUYEeCKHe CBOMCTBA (001I1e Kak
MIpe/ICTaBUTEINs Klacca KUCIOT U crneuuduyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B
KayecTBE MHHEpAIbHBIX  yA0OpeHuil. XHMHUYEeCKOoe 3arpsi3HEHUE OKpYXKarolled  Ccpelibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK M, 3arpsI3BHEHUE BO3/lyXa, TIOYBBI U BOJIOEMOB).

®ochop, amnorponHsle Mogudukanun docdopa, puMUeckue M XUMHUYECKUE CBOWCTBA.
Oxcup ¢docdopa(V) u dochopHas kucinora, GpU3NYecKkrue U XMMHUECKHE CBOWCTBA, MOJIyYEHUE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mrast xapaktepuctuka osineMeHTOB [VArpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUS.

VYrnepon, amioTpomHble MOAM(UKAINK, pPACIpOCTpaHEHUE B Mpupoae, (GU3NYECKue u
XUMUYECKHe cBoWcTBa. AncopOuus. KpyroBopor yriaeponma B mpupone. OKcuabl yriepoia, HX
¢dbuznyeckue u XMMHYECKHE CBOMCTBA, IEHCTBUE HA JKUBbIE OPraHU3MBbl, TIOJYYCHHE U IIPUMEHEHHE.
DKOJIOTHYECKHE TMpoOIeMbl, CBs3aHHBIE C oOkcuaoM yriaepona(IV), rumoresa TI00aIBHOTO
MOTEIJICHUS! KJIMMaTa, MapHUKOBBIA 3(PdexT. YronpHas KuciaoTa M e€ coid, ux (usmdeckue u
XMMHYECKHE CBOICTBA, MOJIyueHHWE M TMpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBA, MOJY4Y€HHE U MPUMEHEHUE.
Coenunenus kpeMHus B pupoje. O6mme npeacraBieHus 00 okcuae kpemaus(IV) u kpemHuEBOM
kucinore. CHIMKAThl, WX HUCIHOJb30BAaHUE B OBbITY, MEAMIIMHE, MPOMBIIUIEHHOCTH. Baxkueiiue
CTpPOUTENIbHbIE MaTepualbl: KepamMHuKka, CTeKJo, IIeMeHT, OeToH, >jkene300eToH. IIpoOmembl
0€30MMacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Jlemoncmpayuu.

OO0pasibl MPOCTHIX BellecTB HeMeTauioB. [lonyueHue xjaopa U U3ydeHne CBONCTB XJIOPHOM
BoJbl. ['openne dochopa u cyppmbl B xjope. KadecTBeHHas peakiiusi Ha XJIOpU-MOHBI. Peakius
coeMHEHUs cepbl U kene3a. [lonmydeHne cepoBogoposa U €ro ropeHue Ha Boszayxe. OcaxaeHue
cynbhuno meramioB. [lomydenue cepuHuctoro raza. KaduecTBeHHass peakiysi Ha CEpHHUCTBIN Tas.
JleiicTBrEe KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI HAa Melnb M caxaposy. OOyriuBaHHWE JTy4HHKH
KOHIIEHTPUPOBAHHOMN CepHOIl kucioToil. PacTBopeHne ammuaka B Bojie («AMMUAYHBIA (OHTaHY).
[Tonyuenne aMMHaka U3 XJIOpUAa aMMOHHUS M €r0 B3aMMOJICHCTBHUE C XJIOPOBOAOPOAOM («/IpiM Oe3
oTHs»). B3ammopeiictBue memu ¢ pa30aBIeHHOW U KOHIICHTPUPOBAHHON a30THOW KHUCIOTOH.
Bzaumoneiictue ochopHoro anruapuaa ¢ BoAoiH. 3HAKOMCTBO C KPUCTALUTUIECKUMH PEIIETKaMU
rpadura u anmasa. [lormomieHne akTHBUPOBAHHBIM YTTIEM Ta30B U BEIIECTB, PACTBOPEHHBIX B BOJIE.
OcaxaeHne KpeMHUEBOU KUCIIOThI U3 PACTBOpPA CUIIMKATA.



Jlabopamopnvie onvimboi.

29(6). KauectBeHHble peakuu Ha coyisiHyto kuciaoTy. 30(7). BeiTecHeHnEe rajJoreHoB aApyr
npyra u3 pactBopoB coiieid. 31 (8). 3ydenue cBOCTB cepHOil KucnoThl. 32 (9). M3yuenue cBoiicTB
BoJHOTO pactBopa ammuaka. 33(10). M3ydeHue cBoOiCcTB pacTBopa KapOOHATa HATPUSI.

Pa3pen 5. MerajLibl.

OO01as xapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX I0JIOKEHUS
B Ilepumonnueckoin cucreme xumuyeckux dnemMeHToB J[.M. MennmeneeBa M CTPOEHHsSI aTOMOB.
Crpoenue MmetauioB. Meraminyeckass CBsi3b M MeETaJUIMUECKas KPUCTAJUIMUECKas pEIIETKa.
DNEeKTPOXUMHUYECKUHN Psijl HANPsHKEHUH MeTauioB. OU3nveckue U XMMHUECKHE CBOMICTBA METaJIIOB.
OO6uue crocoObl mosiyyeHus: MeramioB. IloHATHE O KOPPO3MM METANIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CrutaBsl (CTajb, YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIJIEHHOCTH.

[lenouynsle MeTasyuibl: MoJiokeHue B Ilepuoguueckoil cucteMe XMUMHMYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOKJIeHHE B mpupojae. PuU3NUecKrue U XHUMHYECKHE
cBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HaTpus U Kanus. [lpumenenue
IICJIOYHBIX METAIJIOB U UX CO@JIHHeHI/Iﬁ.

[I[€nouyHO3eMeENbHBIE METAIUIBI MATHUN M KaJIBLWI: MoJoKeHne B [lepuoauueckont cucreme
xuMuueckux sneMeHTtoB JI.W. MeHnneneeBa, CTpo€HHE HMX aTOMOB, HaxOXXJACHUE B MPUPOJIE.
dusndecKre 1 XMMUYECKUE CBOMCTBA MarHus 1 Kb, BakHelme coeTnHeHNs KaabIns (OKCH/I,
TUAPOKCHI, COJIH). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuil:  nosiokeHue B llepuoandeckod  cUCTEME€  XMMHUYECKUX  AJIEMEHTOB
J.N. MenpeneeBa, CTpOEHUE aTOMa, HaX0kAeHUE B pupoae. Pu3ndyeckrue 1 XMMUYECKUE CBOMCTBA
aTFOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSL.

XKenezo. Munepanbl sxeneza. Pusznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEWCTBUE
C KUCIIOPOJIOM, KuciioTamu, xsiopom). Coenuaenus xxenesa(ll) u xenesa(lll) u ux cBoiicTBa: OKCUIBI,
ruapokcuabl U conu. KadectBenHas peakiust Ha noH skene3a(lll). UyryHn u cranp — BakHeHIme
CIUIaBbI JKeJie3a. 3aKkalieHHas ¥ OTHylleHHas cTanb. Kopposus xenesa.

Jlemoncmpayuu.

Kosiekius mpocThiX BeliecTB — MeTaJIOB. «CaTypHOBO JIepeBo» (B3aUMOJICHCTBUE IIUHKA C
pacTBOpOoM HHUTpara cBUHIA). KoJUleKIMs BaXHEHININX MUHEPAJIOB METaIOB. BoccTaHOBICHHE
okcuna xenesa(lll) amomunnem. B3anmoaericTBre HaTpus U Kaiblus ¢ BoJoW. ['opeHue HaTpus B
xsope. OkpaliuBaHue IIAMEHU COJISIMU HAaTpus U Kanblins. Komnekius « ATIOMUHUN U €T0 CIIIaBbI».
BiaumoneiicTBue anroMiUHUS ¢ BOAOH, pacTBOpaMu KUCIOT u menoueil. Komnekius «Kene3o u ero
cruiaBe». [lomyueHne xene3Horo Kyrmopoca pacTBOPEHHUEM JKefie3a B CepHO Kucnote. OKuciaeHue
ruapokcuaa xeneza(ll) na Bozgyxe. Kopposus xenesa.

Jlabopamopnvie onvimbi.

du3nyeckue cpoiicTBa MeTamaoB. CBOICTBa TUAPOKCH A HATPUA.

Pa3nes 6. O0001menne cBegeHnii 00 3J1eMEHTAX H HEOPraHMYECKHUX BellecTBAX.



3aKOHOMepHOCTI/I W3MEHCHHS CBOICTB DJIEMEHTOB H IMPOCThIX BCHICCTB B TJIABHBIX
INoArpyImnax u B MaJlbIX IMEPpHUOAAX. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB CIIOKHBIX COGI[I/IHGHI/Iﬁ
OJICMCHTOB — BBICHIMX OKCHUJAOB U THAPOKCHUAOB, JICTYYHUX BOJOPOJAHBIX COCHI/IHCHI/II\/JI.

Jlemoncmpayuu.
O0pasipl MPOCTHIX BEUIECTB — METAUIOB U HEMETANIOB 2-TO U 3-TO MEPUOOB.
Jlabopamopuvie onvimei.

CpaBHeHI/Ie KHCJIOTHO-OCHOBHBIX CBOMCTB BOAOPOJHBIX COGI{I/IHGHI/If/'I HEMCTAJIJIOB.

Pa3nen 7. HauanbHble cBeleHNsI 00 OPraHMYeCcKUX COeIMHEHUSsIX.

[lonsitne 06 opranmueckod xumuu. [IpudynHBI MHOrooOpasus OpPraHMYECKUX BEIECTB.
Crpoenue oprannueckux BemiectB. M3omepus. Kinaccudukanust opraHndeckux BELIECTB.

VYrieBoaopo bl (MeTaH, 3TaH, MpoTiaH, OyTaH, STUJICH U alleTUJICH): CBOMCTBA U IPUMEHEHHUE.
[TpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN Ta3, He(PTh, yroib.

Kucnoponoconepkamue  opranumdeckne — BemectBa.  CrnupTel  (METaHON,  3TAHOJM,
STUJICHTJIMKOJb, TIMIEPUH): CBOWCTBAa W TmpuMeHeHue. KapOoHOBBIE KHCIOTHI (yKCyCHas,
cTeapuHOBasi, oyieMHOBast). JKupbl. YTieBoas! (TIIFOK03a, Kpaxmal, LEeNII0N03a). AMHHOKHCIOTHI
(amMuHOYKCYCHAas KUco0Ta). benku.

Jlabopamopuvie onvimei.

N3ydeHune cCBOMCTB YKCYCHOM KHUCITOTHI.

Pasznen 8. Xumus u oxkpyskawmas cpeaa.

HoBeie marepumanbl u TexHosioruu. BemjectBa u marepuanbl B MOBCEAHEBHOM KU3HU
yenoBeka. XUMHUA U 310poBbe. be3zomnacHoe Ncnoap30BaHUE BEIIECTB M XUMUYECKUX pEaKUii B ObITY.
[lepBas momouIs MPU XUMUYECKUX OKOTax M oTpaBieHUsIX. OCHOBBI 3KOJOTHUYECKON IPaMOTHOCTH.
XUMHYeCcKOoe 3arps3HeHUEe OKpYXKalole cpepl (MpeaenbHas JOMycTUMasi KOHIEHTpAIUs BEIIECTB
— ITJAK). Posib XuMuu B pelIcHUH IKOJIOTHIECKUX MPOOIIEM.

[IpupoaHble UCTOUYHUKH YTIIEBOJOPOJOB (yrolib, MPUPOAHBIN ra3, He(Th), MPOIYKTHI HUX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

Jlemoncmpayuu.

O06pa31oB MaTepuanoB (CTEKJIO, CIJIaBbl METAIUIOB, OJMMEPHbIE MaTEPUAIIBI).



TemaTn4veckoe IJIAHUPOBAaHUE yqeﬁﬂoro nmpeamMera

Pa3nen / rema Kou-Bo PexomenagoBanubiii JOP
aK. 4acoB
Paznen 1. IloBTopeHue u 0600menne 12 https://lesson.academy-
3HAHUH content.myschool.edu.ru/04/09
Paznen 2. Crexuomerpus. 14
KosimyecTBeHHbIE OTHOIIEHUS B XUHMHHU
Tema 2.1. Mosib, MOJIsIpHas Macca, 2 https://lesson.academy-
pacueThl M0 XUMHUYECKOH hopmyite content.myschool.edu.ru/04/09
Tema 2.2. 3akoH ABOTAIPO. 2 https://lesson.academy-
OtHOCHTENBHAS TIJIOTHOCTE T'a30B content.myschool.edu.ru/04/09
Tema 2.3. PacueTsl 110 ypaBHEHHIO 10 https://lesson.academy-
peakinuu content.myschool.edu.ru/04/09
Paznen 3. Xumnueckas peakuust 26
Tema 3.1. Teopus d7IEKTPOIUTHUECKOM 2 https://lesson.academy-
JMCCOIHAIIAN content.myschool.edu.ru/04/09
Tema 3.2. Peakuuy HOHHOTO 0OMeEHA 2 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.3. 'maposu3 coseit 2 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.4. KucioTHOCTh Cpebl. 2 https://lesson.academy-
Wuaukatopsl content.myschool.edu.ru/04/09
Tema 3.5. KauecTBeHHbBIC peaKIiu 2 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.6. OxuciIuTeILHO- 4 https://lesson.academy-
BOCCTaHOBMTEJIbHBIC PEAKIIHU content.myschool.edu.ru/04/09
Tema 3.7. 'ajpBaHUYECKHE DIIEMEHTHI U 2 https://lesson.academy-
AKKyMYJIATOPBI. DIIEKTPOJIN3 content.myschool.edu.ru/04/09
Tema 3.8. Tepmoxumus 2 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.9. CKOpoCTh XUMHUYECKHUX 2 https://lesson.academy-
peakuuii content.myschool.edu.ru/04/09
Tema 3.10. XuMu4eckoe paBHOBECHE 2 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.11. Knaccudukanus XuMUYIECKUX 2 https://lesson.academy-
peakiuii content.myschool.edu.ru/04/09
Paznen 4. HemeTaiibl 44
Tema 4.1. T'aJloreHs! ¥ UX COETUHEHUA 8 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 4.2. Cepa u ee coeIMHEHUS 10 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 4.3. A30T 1 ero COeIMHCHUS 10 https.//lesson.academy-
content.myschool.edu.ru/04/09
Tema 4.4. ®ochop u ero coeqHEHHS 4 https://lesson.academy-

content.myschool.edu.ru/04/09
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Tema 4.5. Yriepoa u ero coeIMHCHUS 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 4.6. KpemHuii u ero coeinHeHMsI 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 4.7. O6001€HNIE CBOWCTB 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Pa3nen 5. Merasibl 18

Tema 5.1. O0mue CBOMCTBAa METAILIOB. 4 https://lesson.academy-
CriaBsl content.myschool.edu.ru/04/09

Tema 5.2. [l]eno4nbIe MeTAIIBI 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 5.3. MeTtasuisl BTOpOii TPYIIITBI 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 5.4. AmroMuHMiA 2 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 5.5. XKeneso 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Pa3nen 6. O6o0menne cBexeHuii 00 10 https://lesson.academy-
3JIEMEHTAX U HEOPTraHUYeCKHUX content.myschool.edu.ru/04/09

BelleCcTBax

Pazgen 7. HauaabHble cBe1eHHsN 00 6 https://lesson.academy-
OpraHMYeCKUX COeTMHEHHAX content.myschool.edu.ru/04/09

Paznen 8. Xumusi 4 OKpy:Kamoas cpeaa 6 https://lesson.academy-
content.myschool.edu.ru/04/09

HUTOoro 136
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