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l. INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamMma 1o yueOGHOMY MpeaMeTy «XUMHs» Ha YPOBHE OCHOBHOIO 0011ero o0pazoBaHus
COCTaBJIEHA HAa OCHOBE:!

. ®denepanpHoro 3akoHa «00 oOpasoBanuu B Poccuiickoit ®enepanum» ot 29.12.2012
Ne273d3;
. @denepanbHoro 3akoHa oT 24 ceHTsaOps 2022 1. Ne 371-03 «O BHeceHHH W3MEHEHUH B

®denepanbHbIil 3ak0H «O0 00pazoBanuu B Poccuiickoii @eneparuin» U ctatbu |
®denepanbHoro 3akoHa «O0 00s13aTenbHBIX TpeOoBaHUAX B Poccuiickoit denepanuny;

. ®I'OC ocHOBHOro 00IIero 00pa3oBaHUs, YTBEPKACHHOTO MPUKa3oM MUHIPOCBEIICHUS
P® or 31.05.2021 Ne 287, (3apeructpupoBaH MHUHUCTEPCTBOM IOCTHIMH Poccuiickoii
Oenepauun 5 urons 2021 r., peructpanuonusiii N 64101), ¢ u3sMeHeHUsIMU, BHECEHHBIMHU
npukazoM Munucrepcta npoceuieust Poccuiickoit @enepanuu ot 18 mrona 2022 r. N
568 (3apeructpupoBan MunuctepctBoM toctuiu Poccuiickoit @eneparuu 17 aBrycra
2022 r., peructpaunonusiii N 69675) (nanee — ®I'OC O0O0);

. TpeboBanuii k pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero oopazopanusi, npenacrasieHHbx B DI'OC O0O0;

. ®denepanbHOl 00pa3oBaTeIbHON MPOrpPaMMbI OCHOBHOTO oOmiero oOpa3oBaHus (nmanee -
@®OIT O00) paspaboranHoii B cooTBeTcTBUH C [lopsiakoM pa3paOOTKH W YTBEPKICHUS
(denepanbHBIX OCHOBHBIX O0IIEO0OpPA30BATEIBHBIX IMPOTPAMM, YTBEPXKICHHBIM TIPHUKA30M
MunucrepctBa mpocBenieHuss Poccuiickoit ®enepanuu ot 16 Hos6ps 2022 1. N 993
(3apeructpupoBan MuHHCTEpCTBOM rOCTHIMU Poccuiickoit @eneparuu 22 aexadps 2022 r.,
peructpauroHHblii N 71764).

. npukaza Munmnpocsemnierust Poccun ot 18.05.2023 Ne 370 «O6 yrBepknenuu dhenepanbHOi
o0pa3zoBaTeNbHON IPOTrpaMMbl OCHOBHOTO o0111ero oopaszoBanus» (nanee — @OIT OO0);

. ®denepanpHOl paboyvelt mporpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMs 1O MPEAMETY;

. Pa6oueit nporpammsl Bociutanust MBOYCOII um. M.IO. JlepmonToBa c. 3acedHoe;

. IIpukaza MunnpocBenienust ot 22.03.2021 Ne 115 «OO6 yrBepxkaenuun Ilopsiaka
OpraHu3allMi M OCYIIECTBJIECHUS 00pa30BaTENbHOM  JIESTENbHOCTH 10  OCHOBHBIM
001eo0pa3oBaTeNlbHBIM TIpOrpaMMaM  — 00pa30BaTENbHBIM TPOTpaMMaM  Ha4aJIbHOTO

00111er0, OCHOBHOTO OOIIIETO U CPETHET0 00IIET0 00pa30BaHUs;
. CIl 2.4.3648-20 «CaHUTapHO-IIUAECMUOIIOTHUECKHE TpeOOBaHUA K OpPTraHU3ALUSAM
BOCIIUTAHHSI U OOYYCHUS, OTIbIXa M O3JIOPOBJICHHS JETCH W MOJIOJCIKN», YTBEPKICHHBIX

HOCTAHOBJECHHUEM [NIABHOI'O CAaHUTApHOro Bpauda oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATUBBI W TpeOOBaHMS K O0OECHEUCHHIO
O6e3zonmacHocTH W (WiHM) OE3BPENHOCTH [IJIsi dYeloBeKa (DAaKTOPOB Cpeabl OOWUTaHUY,
YTBEPXkICHHBIX IOCTAHOBIEHUEM I[NIABHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2

. [Tonoxxenuss o pabodeil mporpamMme ydeOHBIX MPEAMETOB, KypCOB, MOIYJEH, KypCOB
BHeypouHoi1 nearenbHocTd MBOY COIL um. ML.IO. JlepmoHnTOBa ¢. 3aceyHoe.
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PaGouas mporpamma o yueOHOMY MpeaMeTy «XHUMHUs» Ha YPOBHE cpeHero ooiiero oopazoBaHus
COCTaBJICHAa Ha OCHOBE:

®enepanpHoro 3akoHa «00 oOpazoBanuu B Poccuiickoit ®@expepauun» ot 29.12.2012
Ne27303;

@denepanbHoro 3akoHa ot 24 ceHTsaOps 2022 1. Ne 371-03 «O BHeceHHHM W3MEHEHUH B
Odenepanpubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®denepanuu» U crtathd 1
®enepanbHOro 3akoHa «O06 obs3arenbHBIX TpeboBaHMsIX B Poccuiickoit denepanmny;
npukaza MunnpocBemienuss Poccun ot 31.05.2021 Ne 287 «OO yTBepKIeHUU
benepanbHOrO0 TrOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus» (naigee — @I'OC OOO TpeTbero MOKOICHUS);

[Ipukaza MunucrepctBa npocsemeHuss PO or 12.08.2022 r. Ne 732 «O BHeceHuM
U3MEHEHUH B (eaepanbHbli TOCYJapCTBEHHBIH 00pa30BaTeNIbHBIA CTaHAAPT CPEIAHErO
o0miero o0Opa3oBaHMsI, YTBEPXKIACHHBIA MPHKa30oM MHHHCTEPCTBA OOpa30BaHUS M HAYKU
Poccuiickoit

Oenepanuu oT 17 mast 2012 No413»

[Tpukaza MunuctepcrBa npocserienns Poccutickoit @enepanun ot 18.05.2023 Ne 371 "O6
yTBEp)KICHUHM  (enepaabHO  00pa3oBaTeIbHOM  MpOrpaMMbl  CPEAHEro  OO0IIero
obpazoBanus" (3apeructpupoBan 12.07.2023 Ne 74228)

TpeGoBanuii Kk pe3yiabTaTaM OCBOEHHsSI OCHOBHOH 00pa30BaTEeNIbHONW MPOrpaMMbl CPEIHETO
ob1ero oopazoBanus, npeacrasieHHbx B PI'OC COO;

denepanbHO 00pa3zoBaTeNbHOM MporpaMmbl cpeaHero odmiero oopasoBanus (nanee - GOIT
COQO) pazpabotanHoii B coorBercTBUM cC [lopsiakom pa3paOOTKM U yTBEpXKIEHUS
(benepaabHBIX OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOTPaMM;

npuka3a MunnpocseneHus Poccun ot 18.05.2023 Ne 371 «O06 ytBepxkaeHuu ¢deaepanbHON
o0pa3oBaTebHON TporpamMMebl cpeaHero obiero oopazoanus» (naiee — GOIT COO);
®denepanpHOl paboyeil mMporpaMMbl CPeTHETO 00IIero 00pa3oBaHus 10 MPEAMETY;

Pa6oueit nporpammel Bociutanust MBOY COIL um. M.IO. JlepmonTOBa c. 3ace4yHoe;

ITpukasa Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHM3alli M  OCYIIECTBJIEHUS 00pa3oBaTENbHOW JIEATENBHOCTH IO OCHOBHBIM

o0mieoOpa3oBarelbHBIM TpOrpaMmMaM — OOpa30BaTeNbHBIM MPOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOT'O OOIIIET0 U CPEeTHEro o0IIero 00pa3oBaHUs»;

CIl 2.4.3648-20 «CaHUTapHO-3MIUAEMUONIOTHYECKHE TpeOOBaHUA K  OpPraHU3aLUAM
BOCIIUTAHMSI U OOYYEHHUS, OTIbIXa M O3JIOPOBJICHHS JIETEH M MOJIOACKN», YTBEPKICHHBIX
IIOCTAaHOBJIEHUEM TJIABHOT'O CAHUTAPHOTO Bpaya oT 28.09.2020 No 28;

CanlluH 1.2.3685-21 «I'mrumeHnveckne HOPMATUBHI W TpeOOBaHHS K OOECTICUCHHIO

O6e3omacHOCTH W (MiaM) OE3BPEAHOCTH [UIl dYeJoBeKa (DaKTOPOB cCpeibl OOUTaHUS»,
YTBEPKJIEHHBIX IOCTAHOBJIEHUEM TJIABHOTO CAaHUTApHOTO Bpaya oT 28.01.2021 Ne 2
[Tonoxxenus o paboueil mporpamMme Y4eOHBIX MPEIMETOB, KYpCOB, MOJIyJel, KypcoB
BHeypouHoi1 nearenbHocTd MBOYCOIL um. MLIO. JlepmonTOBa ¢. 3aceqHoe.
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OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMSD»

CtpykTypa coznepxaHus npeamMera copMUpOBaHa HA OCHOBE CUCTEMHOI'O IMOAX0/a K €r0 U3y4YEHHIO.
ConepxaHue CKIaAbIBACTCSA U3 CUCTEMBI IIOHATUN O XUMUYECKOM JJIEMEHTE U BEILECTBE U CUCTEMBI
MOHATUH O XMMHUYeCKO# peakmuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 TPUHIIMITY
IIOCJIEIOBATEIBLHOIO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUN Pa3HOrO YpPOBHS:
aTOMHO-MOJIEKYJIIDHOIO YYE€HMsI KaK OCHOBBI BCETO €CTECTBO3HaHHWA, ypoBHs Ilepumommueckoro
3akoHa /.M. MenzeneeBa Kkak OCHOBHOTO 3aKOHA XMMHH, YUYEHHUs O CTPOCHUU aTOMa M XUMHUYECKOU
CBSI3U, IIPEJCTABICHUN 00 AIIEKTPOIMTUYECKOM AMCCOLMAIUY BEILECTB B pacTBOpax. Teoperndeckue
3HAaHUS PAcCMATPUBAIOTCS Ha OCHOBE OHMIIMPHYECKH IIOJIyYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCJIEJOBATEIBHO OT OJHOIO YPOBHS K JPYIOMY, BBINOJNHAS (QYHKIUU OOBSICHEHUS U
IIPOrHO3UPOBAHUSI CBOMCTB, CTPOEHHSI U BO3MOXHOCTEH NMPAKTUYECKOTO MPUMEHEHUS U MOJIyYEHUS
U3Y4aeMBbIX BEILECTB.

Takast opranu3zanus coiepkaHus Kypca ciocoOCTBYET MPeCTaBICHUI0 XUMUUECKONW COCTABIISAIONIECH
HAayyHOM KapTUHBI MHUpAa B JIOTMKE €€ CUCTEMHOM mpupojbl. Tem caMbiM obOecrieunBaeTCs
BO3MOKHOCTh (DOPMHUPOBAHUS Y OOYyYarOIMXCsS LIEHHOCTHOI'O OTHOILEHHsI K HAay4YHOMY 3HAHHUIO U
METOJIaM NIO3HaHUS B HAYKE.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

N3yuenune xumuu B 00111eM 00pa30BaHUK HAMpPaBJIEHO HA TOCTUKEHUE CIEAYIOIUX LeTeH:

1. (bopMHpOBaHME HHTEJUIEKTYalIbHO PpA3BUTOM JUYHOCTH, TOTOBOH K C€aMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAaMOCTOATEILHOMY MPUHATHIO PEUICHUN, CIIOCOOHOM aganTHPOBAThCS K
OBICTPO MEHSIIOIUMCSI YCIIOBHSM KHU3HH;

2. HANpPaBJICHHOCTh  OOYYeHHUSI Ha CHCTEMaTHYECKOe  TPHUOOLICHUE YYal[uXCsl
K CAMOCTOSITENIbHONW TO3HABATEIbHON JeATEIbHOCTH, HAYYHBIM
MeTo/IaM MO3HaHMs, (POPMHUPYIOIMIMM MOTHBALIMIO W pa3BUTHE CIOCOOHOCTEH K
XHMUH;
3. obecrieyeHne YCJIOBUH, CMOCOOCTBYIOIIUX  NPHOOPETEHHUIO
o0yJarouMucs OTIBITA

pa3HoOOpa3HOW MAESITeNbHOCTH, TO3HAHMS W CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX

KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIIBHOE 3HAUEHUE AJIs1 PA3JIMYHBIX BUAOB JESITEIBHOCTH;

4. ¢dopmupoBaHUe yMEHUH OOBSCHATH M OLEHUBATH SIBICHUS OKpYXKAIOIIEro MHpa Ha
OCHOBaHUU 3HAHUI U ONbITA, TOJTYYECHHBIX MTPH U3YUECHUH XUMUY;

S. ¢dbopmupoBaHUe y OOy4arOIIMXCsl T'YMAHUCTHUECKUX OTHOLICHWH, NMOHUMaHUS LIEHHOCTH
XUMUAYECKUX 3HAHUH 17151 BBIPAOOTKM 3KOJIOTMUYECKH 11e/1eCO00pa3HOro MoBEACHHs B OBITY U



TPYLOBOH ACATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOIIEH PUPOJIHON
Cpelsl;

6. pa3BUTHE MOTHBALIUU K 00YYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHUS OOIIEYEIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIs U HAIIPAaBICHHOCTH AaJIbHEUIIEr0 00ydeHUs.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o6miero oopazoBanus «XuMUS» MPU3HAHA 0053aTeIBHBIM YI€OHBIM MTPEIMETOM, KOTOPHII
BXOJIUT B COCTaB IIpeaMEeTHOM 001acTi «EcTecTBeHHO-HAYYHbIE PEMEThD.

Cornacno yueonomy miany MbOY COII um. M.IO. JlepmoHTOBa €. 3acedHOe IpeMET «XUMHUS» B
OCHOBHOM IIKOJIe u3y4daeTcs ¢ 8 o 9 kinacc. Ha uzyuenue npeamera « Xumus» orBogutcsa 136
y4eOHBIX YacoB (110 2 4 B HEACO B 8 U 9 KjjaccaXx COOTBETCTBEHHO, 34 y4eOHBIX HENIETH ).

II. COAEP’ KAHUE YYEBHOI'O IPEAMETA «XUMMWSA»
8 KVIACC

1 PA3/IEJL. [lepBoHaYa/IbHbIe XUMUYeCKHE MOHATHS.

Tema 1. [lepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp xuMun B KU3HU vesioBeka. Tena u Bemectsa. U3nyecKkue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHME BelecTB. [IoHsATHE 0 MeTO/aX MMO3HAHUS B XMMHUU. XUMUS B CUCTEME HayK.
Yucrtsle BemecTBa u cMecu. CriocoObl pa3zieneHus cMecei.

ATOoMBI M MOJIEKYJBl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKMX 3JIeMeHTOB. IIpocTeie u
CJIOKHBIE BeIleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas Gpopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeniecTB. OTHOCUTENBHAs aTOMHas Macca. OTHOCUTENIbHAs MOJIEKYJsIpHas Macca. MaccoBast J0s
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

Ousnyeckue U XMMUYECKHUE SIBICHHSA. XHMHUYECKas peakuus U e€ MpHU3HaKu. 3aKOH COXpaHEHMs
Macchl BEIIECTB. XHMMHUYECKHe ypaBHeHMsA. Knaccupukanus XMMHUYECKUX peakiuil (CoeauHEeHus,
pasnoKeHus, 3aMeleHns, 0OMEHa).

Jlemoncmpayuu: 3HAKOMCTBO C XMMHYECKOM MOCYynO0#, ¢ mpaBujiaMu paboThl B J1a0OpaTOpUU H
npuémamu obpaieHuss ¢ JabopaTOpPHBIM O0OPYAOBAaHMEM; H3Y4YEHHE M ONHCaHuE (U3NUECKUX
CBOWCTB 00pa3llOB HEOPraHWYECKHUX BEIECTB; HaOM0JeHNe (PU3NUYECKUX (IUIaBJICHUE BOCKA, TasHHUE
JbJa, paCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHAEHCAlUs BOJIbl) 1 XMMUUYECKUX (TOpeHHE CBEYH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aWMOJICHCTBHE MeNla C KHUCIOTOH) sBIeHUH, HaOmoleHue U
ONMCAaHUE IPU3HAKOB IPOTEKAHMSI XMMHUUYECKUX pEaKIUH (pa3ioKeHue caxapa, B3aMMOJCHCTBHE
CEepHOIl KHUCIOTBI C XJopuaoM Oapus, pasnoxkeHue ruapokcuna wmenu(ll) mpu HarpeBanuw,
B3auMoIeiicTBHE Jkene3a ¢ pactBopoM conu menu(Il)); mzydenue crocoOoB pasneneHust cmecei (c
MOMOIIbI0 MAarHura, (UIbTPOBaHME, BBIIAPUBAHUE, TUCTUIUIALUSA, Xpomarorpadus), NpoBeleHHE
OYHCTKHA TIOBapE€HHOW COJM; HaOJIOJeHHWEe U OINKCAaHUE pe3yNlbTaTOB IPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETr0 3aKOH COXPAaHEHHs MAacChl; CO3/IaHNe MOJIENIeH MOJIEKY (IIApOCTIIP>KHEBBIX ).
IIpakmuyeckue pabomol:



Ne 1. IIpuémer 6e3omacHoOl paboThI ¢ 000pyAOBaHHEM U BemlecTBaMu. CTpOCHHUE IIIAMEHH.
Ne 2. Uzyuenue crioco6oB pazaeneHus cMeceil. OuncTka 3arpsa3HEéHHON TOBapeHHON COJIH.

2 PA3JIEJI. BaxHelilmue npeacTaBuTe/] M HEOPraHMYeCKUX BellecTB.

Tema 1. Kucaopon.

Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kucinopoa — anemeHT u nmpocroe BeniectBo. Haxoxnenue
KHCIIOpO/la B Mpupoje, (uU3MYecKue U XHUMHUYECKHe CBOMCTBa (peakuuu ropenus). OKCUIbL
[Tpumenenne xucinopona. CrocoObl MOMyYeHHUS KUCIOPOJA B JIA0OPATOPUU U TPOMBINUICHHOCTH.
Kpyrosoport kucnopoaa B nmpupoae. O30H — alsIoTpornHas MOAUPUKAIIS KUCIOPOa.

TennoBoii 3¢ ekt XUMUUYECKON peakiiuu, TEPMOXUMUYECKHE YPAaBHEHUS, K30~ U SHAOTEPMUYECKUE
peakimu. TOIUIMBO: yroib M MeTaH. 3arpsA3HEHUE BO3/yXa, YCHJEHHE MapHUKOBOro 3¢dekra,
paspylIeHre 030HOBOIO CIIOSL.

Tema 2. Bogopon.

Bomopon — sneMeHT u mpocToe BemecTBo. Haxoxnenue Bogopoaa B mpupojae, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE, criocoObl noimyuenus. Kucnortsl u conmu. Tema 3. PacTBopbl.
Bonaa.

®duznueckue cBOMCTBa BoJbl. Boma xak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHACHIILIEHHBIE
pacTBophl. Pacmsopumocms eewjecme 6 600e.* MaccoBas J1071s BEILECTBA B pacTBOpe. XHUMUUECKUE
cBoiicTBa BoAbl. OcHOBaHuUA. Poiib pacTBOpOB B MpUPOJE U B KU3HHU uyesnoBeka. KpyroBopor Bobl B
pupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Tema 4. KosimuecTBeHHbIE OTHOIIEHUS B XUMHH

KonunuectBo BemectBa. Monb. MoispHas macca. 3akoH ABoraapo.

Mounsipabiii 00bEM ra3oB. Pacu€rbl mo xummuyeckum ypaBHeHusM. Tema 5.

OcCHOBHBIE KJIaCChI HEOPTAHMYECKUX COeIMHEeHU I

Knaccudukanus neoprannueckux coeaunennid. Oxcuapl. Kinaccuduxanms okcuaos:
cosieoOpa3ymomne (OCHOBHbIE, KHCIOTHBIE, aM(oOTepHble) U HecoleoOpaszyromue. HomeHknaTypa
OKCHJIOB (MEeXIyHapoaHas M TpuBHaibHas). Pu3NuecKHe U XUMHUYECKHE CBOWCTBA OKCHJOB.
ITony4yenue okcuaoB.

OcHoBanus. Knaccudukaruss ocHOBaHMIA: IMIETOYM U HEpaCTBOpHMMBbIE OcHOBaHUs. HomeHkmaTypa
OCHOBaHUH (MEXJyHapoJHas U TpuBUaibHas). PU3NUECKHEe U XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[Tonyuyenue ocHOBaHUI.

Kucnotel. Knaccudukarnus kucrnor. HomeHknmaTypa kucioT (MexayHapoAHas U TpHUBUAIIbHAs).
duznyeckre 1 XUMHUUECKHE CBOMCcTBa KUCIIOT. Psar aktnBHOCTH MeTasioB H. H.

bekerosa. [lomyueHne Kucior.

Comnu. Homenknartypa comneit (MexayHapoAHasi U TPUBUAIIbHAS).

dusnyeckre 1 XMMUYECKue cBoMcTBa conell. [lonyuenue coineil.

I'eneTndeckas CBI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Jlemoncmpayuu: KadeCTBEHHOE OIPEACIICHUE CONEPKaHMUS KUCIOpOAA B BO3AYyXe; IIOJIYYCHHUE,
cobupaHue, paclo3HaBaHUE U U3YYE€HUE CBOMCTB KUCIOpPO/1a; HAOII0IeHHE B3aUMO/IEHCTBHSI BELIIECTB
C KHUCIIOPOJIOM M YCJIOBUSI BO3HUKHOBEHHS M NpPEKpalleHHs ropeHus (mokapa); 03HAKOMJIEHHE C
oOpa3aMu OKCHJOB M ONMCAaHUE UX CBOWCTB; MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEHHE
CBOWCTB BoJOpojia (ropeHue); B3aumojeiictBue Bojopojga ¢ okcuaom wmenu(Il) (Bo3moxkHO
WCIIOIB30BaHUE BHUEOMATEPHUATIOB); HAOMIO/IEHHEe OO0pa3lloB BEIIECTB KOJMYECTBOM 1| MOJb;
HCcleIoBaHNe 0OCOOCHHOCTEH pacTBOPEHHUS BEILIECTB C PAa3IMYHON PacTBOPUMOCTBIO; PUTOTOBIICHHE

! KypcuBom 0603Ha4eH yaeOHbIiT MaTEPHAT, KOTOPBIH U3ydaeTCs, HO HE BEIHOCHTCS Ha TIPOMEXYTOUHYIO H HTOTOBYIO aTTECTAIHIO.



pPacTBOPOB C OINpPEACIEHHON MAacCOBOW JOJIEM pacTBOPEHHOIO BELIECTBA; B3aWUMOJECHCTBHUE BOJBI C
MeTaulaMu (HaTpUEM M KalibliieM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB); OIMpPEACIICHUE
pPacTBOPOB KUCJIOT U LIEJIOYEH ¢ MOMOILBIO MHIUKATOPOB; HCCIeJ0BaHNEe 00pa310B HEOPraHUYECKUX
BEIIECTB Pa3JINYHBIX KJI1ACCOB; HAOIIOJeHUE N3MEHEHNs OKPACKU MHIMKATOPOB B PACTBOPAX KHUCIIOT U
niesnoue; uzydeHue B3aumojencTBus okcuga meau(ll) ¢ pacTtBopoM CepHOM KHCIOTHI, KHUCIOT C
MeTaJlJIaMH, PEAKIUI HEUTPAIN3aLNU; II0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHUMH, BBITECHEHUE OJHOTO
MeTaJljla IPYTUM U3 pacTBOpa COJIM; PELIECHUE SKCIEPHMEHTAIbHBIX 3alad IO TeMe «Baxuelmue
KJIACChl HEOPIraHUYECKUX COCIUHEHUI.

IIpakmuyeckue pabomol:

Ne3. [TonyuyeHue U n3y4eHHe CBOMCTB KUCIOPOJa.

Ne4. TIpuroroBiieHre paCTBOPOB COJICH C ONMPEIeIEHHON MACCOBOM JT0JIEH paCTBOPEHHOIO BEIIECTBA.
NeS. PemeHne SKCHEpUMEHTANBHBIX 3a7a4 I0 TemMe «BaxHedmme KiIacchl HEOPraHMYEeCKUX
COCIIMHEHUI.

3 PA3JIEJIL. [lepuoanyeckuii 3aK0OH M NepHOAMYECKAsI CUCTEMAa XMMHUYECKHUX JIEMEHTOB
a. U. MenpgeisieeBa. CTpoenne aToM0OB. XUMHYECKAasi CBSA3b.
OKHCIMTEIBHOBOCCTAHOBUTE/IbHbIC PEAKIUH.
Temal. Ilepuoanyeckasi cucrema Xumuieckux 3j1ementos /[.LU. MenaeseeBa.
[lepBple TOMBITKM KJIACCU(PUKALMUA XUMHYECKHX dJIeMEHTOB. [loHATHE O Trpynmax CXOJHBIX
3JIEMEHTOB (IIE€JIOYHBIE M IIEIOYHO3EMENIbHBIE METAJIbl, FaJOr€Hbl, HHEPTHBHIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBI.
[lepuonnueckuii 3akoH. Ilepuomunueckass cucrema xumuuyeckux diaeMeHToB J[.M.Menneneesa.
Kopotkonepuoanast u jymHHONIeproaHas Gpopmbl [lepruoandeckoil CHCTEMBl XUMHYECKHUX 3JIEMCHTOB
J. U. Menneneesa. Ilepuonsl n rpynnsl. OU3MYECKHI CMBICI IOPAJIKOBOIO HOMEpPA, HOMEPOB
[I€PUO/IA U TPYIIIbI 3JIEMEHTA.
Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. 3orombl. DnekTpoHbl. CTpoeHue JEKTPOHHBIX 000J104eK
aToMoB TnepBeIXx 20 xumuueckux sneMmeHToB [lepuogmueckoir cucrembl JI. M. Menneneesa.
XapakTepuCTUKAa XUMHUUYECKOTO 3JIEMEHTA M0 €ro mnojoxeHuro B llepumomanueckon cucreme J[. U.
Menneneesa.
3aKOHOMEPHOCTH M3MEHEHMsI pajJnyca aTOMOB XHWMHUYECKHUX DJJIEMEHTOB, METAUTUYECKUX U
HEMETAJJIMYECKUX CBOMCTB MO TrpynmaM M mnepuojnaM. 3HauyeHue llepuoaunueckoro 3akoHa u
[lepuoanueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUA HayKu U nipakTtuku. . W.
MeneneeB — y4€HbIA U IPAKIAHUH.
Tema 2. Xumnueckasi CBf3b.

Xumuaeckas CBSI3b. KoBanenTtHas (monspHas u HEMoJIIpHas) CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUYECKHUX 3JIeMEeHTOB. MoHHas cBsa3b. Tema
3. OKHCIAUTETBHO-BOCCTAHOBUTEIbHbIE PEAKIIHH.
Crenenb okwucieHHs. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomeccbl OKHUCIEHHS W
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.
Hemoncmpayuu: w3ydeHHe OOpa3lOB BEIIECTB METAJUIOB W HEMETaJUIOB;, B3auMOJIEHCTBHE
THAPOKCH/IA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH; MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIINX
MPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX ~ peakuuid  (TOpeHHe, peakmud  PassIoKeHHS,
COCMHEHHUS).
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1 PA3/IEJIL. BemecTBo U xuMuveckas peakuuss Tema 1.

Crtpoenue BemecTna.

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema xumuueckux siaemMeHToB [I. 1. Menpeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB XMMHYECKHX JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KaJlus, KajbliUd M MX COEAUHEHUH B COOTBETCTBUU C IIOJIOKEHHEM D3JEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKON CBSI3U. THUIIBI KPUCTAIIIMYECKUX PEUIETOK, 3aBUCHMOCTb
CBOMCTB BEILLIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJA XUMUYECKOM CBSI3H.

Knaccuukanus m HOMEHKIATypa HEOPraHMYECKHX BeELIeCTB (MEXIyHapojaHas W TpUBHAJIbHAA).
XYUMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K pa3IMYHbBIM KJlAacCaM HEOPraHUMYECKHUX
COEIMHEHUI, FTeHeTUYEeCKas! CBsI3b HEOPIraHUYECKUX BEILECTB.

Tema 2: MHoroo6pazune XuMH4YeCKHX pPeaKIMii

Knaccupukanus XUMMUYECKHMX peakUuil 10 pa3auyHbIM IpU3HaKaM (10 YUCIy U COCTaBy
YUYACTBYIOIIMX B PEAKLIUHU BEIIECTB, MO TEIUIOBOMY Y(PQEKTy, M0 U3MEHEHUIO CTENCHEW OKMCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, 110 YYaCTHIO KaTalu3aropa). DK30- U SHAOTEpMHUUECKUE
peaKIu, TEPMOXUMHUYECKHE YPAaBHEHMUS.

[ToHATHE O CKOPOCTH XMMHUYECKOH peakiuu. [lonsaTne 06 0OpaTUMBIX U HEOOPATHMBIX XUMUYECKUX
peakuusix. [IoHATHE O TOMOTE€HHBIX U T€TEPOreHHbIX peakuusx. [lonamue o Xumuyeckom pagHo8ecuu.
Daxmopul, eruAOWUEe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOLONCEHUE XUMULECKO20 PABHOBECUS.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBII OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON  pEaKLHUU. CocraBiieHHEe  YpaBHEHHM  OKHCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi ¢ UCIOJIb30BAaHMEM METO/1a HJIEKTPOHHOI0 OajaHca.

Tema 3. D1eKTPOJINTHYECKAS TUCCOIHAIUSA

Teopust 37EKTPONUTUYECKON JUCCOLMALMU. DJIEKTPOIUTHl M HEIEKTPOJUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMU  BELIECTB C pa3JMYHBIMU BHJAMU XHUMHYecKoW cBsi3u. CreneHb
aucconyanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Tema 4. Peakuun noHHOro 06MeHa.

Peakiium MOHHOro oOMeHa. VYCIOBUS TPOTEKAHUS peakUuil MOHHOTO OOMEHa, IIOJIHble |
COKpalI€HHbIE WOHHBIE ypaBHEHHs peakuuid. CBoOWMCTBa KHUCIOT, OCHOBaHMIl U coJied B CBETE
MIPEJCTAaBICHUN 00 IEKTPOIUTHUECKON Aucconnanuy. KauecTBeHHbIE peakiui Ha HOHBL. [lonamue o
2uopoau3se coneu.

Jlemoncmpayuu: 03HaKOMIIEHHE C MOJENSMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB
— METaJuUIOB M HeMeTauloB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HaTpus);
HCCIIEIOBAHKE JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MTPOLIECCa JUCCOLMALNN KUCIIOT, IIeI04Yei
u coyiell (BO3MOYKHO MCIIOJIb30BAaHME BHJIEOMATEpPUAIIOB); IMPOBEJAECHUE ONBITOB, WILIOCTPUPYIOIIHUX
NPU3HAKU TIPOTEKAaHUS peakuui HMOHHOro oOMeHa (oOpa3oBaHME OcajaKa, BbIIEJICHHE Tas3a,
o0pa3oBaHHe BOJIbI); OMNBITOB, WIIIOCTPUPYIOIUX HPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pa3iokKeHHsl, COeIMHEHN); paclo3HaBaHHE HEOPTaHUYECKUX BEIECTB C
MTOMOMIbIO0 KAYECTBEHHBIX pPEaKLMii Ha HOHBI; pEeIlIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Ilpakmuueckaa paboma 1: WcCIeOBaHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKIUU OT
BO3JICHCTBUS Pa3INYHbIX (PAKTOPOB;

2 PA3JIEJI. HemeTa/Jibl M UX COeAMHEHMS.
Tema 1 I'asiorenn.
OO6miass xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTENEHHU

okucneHus. CTpoeHne ¥ (PU3NUYECKHEe CBOMCTBA TPOCTHIX BEHIECTB — TAJIOTEHOB. XUMHUYECKHE
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CBOMCTBAa Ha IIpuUMepe XJopa (B3aUMOJEWCTBHE C METAUIaMM, HEMETallJlaMH, ILIEI0YaMH).
XnopoBogopoa. ConsiHas KHUCIIOTa, XHUMHUYECKHE CBOWCTBa, MOJy4YeHUEe, NpumeHeHue. [leficTtBue
XJIOpa U XJOPOBOJOPOJa Ha OpraHU3M uejoBeka. BakHeiiine XJIOpUObl W MX HaXO0XKJIECHUE B
MIPUPOJIE.
Tema 2. XajbKoreHbl — 3j1eMeHThbl VIA-rpynmnsl.
Oo6mas xapakrepuctuka 37meMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE
CTETIeHH OKUCJICHHUS.
Crpoenre u (u3MUecKHe CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPONHbBIE
MOIU(HUKAIMN KUCIOpPOJAa H Cephl. XHUMHUYECKHE CBOMcTBa cepbl. CepoBONOPOJ, CTPOCHHE,
¢busznueckue U XUMHUYecKHe cBoiicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENU KHCIOTHBIX OKCHIOB.
Cepnas kuciora, (pU3HUecKrue U XUMUYECKHe CBOMCTBA (001Me KaK MpeCTaBUTeNs Kilacca KUCIOT U
cneuupuyeckne). XMMHUUECKUE PEaKIINH, JIeXKAIFe B OCHOBE MTPOMBIIIIEHHOTO CII0c0o0a MOoIydeHust
cepHoil KucnoThl. [Ipumenenue. Conu cepHOW KUCIOTHI, KQUeCTBEHHAs! Peaklus Ha Cyiab(paT-HOH.
Haxoxzaenue cepbl U e€ coelWHEHUN B Ipupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelibl
COECUHEHUSIMHU cepbl (KHUCIOTHBIE JI0KIM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUSI.
Tema 3. DnemenTsl VA-rpynnsi.
OOmiast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHHe B Npupoje, (pu3nueckue M Xumuueckue cpoiictBa. KpyroBopor aszora B
npupoae. AMMHAK, ero (U3WYeCKue U XUMUYECKHUE CBOMCTBA, MoJyueHHe W mpumeHeHue. Comau
aMMOHHUS, UX (U3NYECKHEe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHHUA. A30THas KHUCJIOTa, €€ MOJydyeHHe, (PU3NYecKue M XHMMHUYECKHE CBOWcTBa (0OlIME Kak
MIpeJICTaBUTENsl Kilacca KUCIOT U cneruduueckue). Mcmnonp3oBanue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPAIBHBIX yA00peHui. XUMHUYECKOe 3arps3HeHNE OKPYKAIOIIEH cpellbl COeTUHEHUSIMHI
a30Ta (KMCIIOTHBIE JTOK/H, 3arpsi3HEHNE BO3AyXa, TOUBHI U BOJOEMOB).
®ocdop, amtoTponHsie Moaudukanuu ¢ochopa, GU3MUECKHEe U XUMHUECKHe cBoicTBa. Okcua
dochopa(V) u pochopnas kucinora, pusndeckre 1 XMMHUIECKHUE CBOMCTBA, TOTyUYEHUE.
Ncnons3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.
Tema 4. dnementsl IVA-rpynnsi.
O6mras xapakrepuctuka sneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHU OKUCJICHHUS.
VYraepon, amioTponHble MOAU(UKALIMK, PacpOCTPaHEHUE B MpUPOJE, (PU3MUecKre U XUMUYECKUE
cBoiictBa. Azncopomusi. Kpyrosopot yriepoaa B npupone. Okcuuabl yriiepoaa, ux (Qpu3nyeckue u
XMMHYECKHE CBOICTBA, JEHNCTBUE HA KUBbIE OPraHU3MBI, II0JIy4€HUE U IPUMEHEHUE.
Okonorndyeckue MpoOieMbl, CBs3aHHblE ¢ okcuaoMm yriaepona(IV); rumore3a riaobaiibHOrO
MOTETJICHUsT KJIMMaTa; MapHUKOBBIA 3¢ ¢dekT. YroimpHas KHUCIOTa U €€ COJM, MX (U3NYECKHEe U
XMMUYECKHE CBOICTBa, MOJydyeHHEe MU TNpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, IPOMBIIIJICHHOCTH U CETILCKOM XO3SHCTBE.
[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSIX yrieponaa (MeTaH, 3TaH,
STWJIEH, aleTWIEH, 3TaHOJ, TJIULEPUH, YKCYCHas KUCIO0Ta). MXx cocmas u Xxumuueckoe cmpoeHue.
[TonaTHe 0 GMONOrMYECKH Ba)KHBIX BEIECTBAX: )KMpaX, OeJKaX, yriieBoJaX — U MX POJIU B KU3HU
yenoBeka. MamepuanbrHoe eOUHCME0 OP2AHUYeCKUX U HeOP2aAHUYEeCKUX COeOUHEeHU.
Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, MoyiyueHue M mnpumeHeHue. CoeanHeHus
KpeMHUs B mpupoje. OOmue npexacraBieHuss o6 okcuae kpemMHUs(IV) m KpeMHHEBOH KucIOTe.
Cunukatel, X UCMHOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH. Baowcneluue cmpoumenvHvle
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mamepuanel: Kepamukd, CmeKio, yemewm, 0emoH, oucene3ob6emon. Ilpobremvl 6e30nacHozo
UCNONIb308AHUS CHPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU IHCUZHU.

Lemoncmpayuu: wn3ydyeHue oOOpa3LlOB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSIHOM KHCIIOTHI;
IIPOBE/ICHUE KAYECTBEHHBIX PEAKLMH HAa XJOPHUJ-MOHBI M HAOIIOAECHUE MPU3HAKOB MX NPOTEKAHMUS,
OTIBITHI, OTPAXKAIOUIHE (PU3HUECKUE U XMMUYECKHE CBOMCTBA T'aJIOTCHOB M UX COSAMHEHUH (BO3MOYKHO
UCIOJb30BAHUE BUAECOMATEPUAIOB); O3HAKOMIIEHHE C o0OOpa3liaMu XJOpPUAOB (TaJOreHU0B);
O3HAKOMJIEHHE C oOpa3uamMu ceppl U €€ COEQUHEHUSAMH (BO3MOXKHO  MCIIOJIb30BaHME
BUJCOMATEepHaOB);  HaOdromeHue  mporecca  oOyryIMBaHUS — caxapa  MOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, M3YYCHHE XHUMHUYECKHX CBOWCTB pPa30aBICHHOW CEpHOU
KHUCJIOTBI, IPOBEACHUE KAyeCTBEHHOW peakuuu Ha CyiabpaT-HOH U HAOIIOJECHUE IpH3HaKa eé
MPOTEKaHMS; O3HAKOMIIEHHE C (U3WYECKMMU CBOMCTBaMHU a30Ta, ¢ochopa W HX COCOUHEHUIH
(BO3MOXXKHO HCIIOJIb30BAaHHE BHUJCOMATEpPHANIOB), 00pa3laMu a30THBIX U (POChOPHBIX YHAOOpEHHIA;
II0JIy4eHHe, coOupaHue, paclio3HaBaHUE U M3yYEHHE CBOMCTB aMMMaKa; NPOBEJEHUE KaueCTBEHHbBIX
peakimii Ha HOH aMMOHUS U QochaT-uOH U U3yYCHHE MPU3HAKOB UX MPOTEKAHHUS, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOYKHO HCIOJB30BAaHUE BMJIEOMATEPHAJIOB);
U3yuyeHHe MoOJeNell KpUCTANIMYeCKUX pEelIETOK anMasa, rpaguta, QyiepeHa; O3HaKOMJIEHHE ¢
IIPOLIECCOM  aJCOPOLIMM  PAacTBOPEHHBIX BEIECTB AKTUBUPOBAaHHBIM YyIJIEM U YCTPOMCTBOM
MPOTHBOTa3a; IOJydeHHe, COOWpaHWe, paclo3HaBaHHE W M3YYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a;
IIPOBE/ICHUE KAyeCTBEHHBIX peaklMii Ha KapOOHAT- M CHJIMKAT-UOHBl M U3yYEHHE NPU3HAKOB HX
[IPOTEKAHUS; O3HAKOMJIEHHE C MNPOAYKIMEH  CHWIMKAaTHOW  MPOMBIIIIEHHOCTH;  pEIICHHE
AKCIIEPUMEHTAJIBHBIX 33a4 110 TeMe «BakHel11e HeMeTallIbl U X COeIMHEHUS.

IIpakmuyeckue pabomol:

No2. I3yueHune CBOMCTB COJISTHOM KHCIIOTBHI.

MNe3. Pemienue 5SKclepUMMEHTAIBHBIX 3a/ad [0 TeMe Mo TeMme «BaxHeiliine HeMmeTamabl M MX
COETUHEHUS.

3 PA3JIEJIL. MeTa/Jibl M UX COeTMHEHMUS.

Tema 1. O0mas xapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB — MeTaJLJIOB.

OOmiast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX IOJIOKEHHS B
[lepuoanueckoit cucteme xumudeckux anemenToB Jl. . MenzaeneeBa u ctpoenust atoMoB. CTpoeHue
METaIOB.  Merainyeckass  CBA3b M METAJUIMYECKas  KpUCTAJUIMYECKas  PELIETKa.
ONEKTPOXUMHYECKUN DSl HAPSDKEHUH MeTailioB. PU3HUYECKHNE M XUMUYECKHE CBOMCTBA METAJIIOB.
OO6mue cnocoObl mosydyeHuss MeTamioB. [loHATHE O KOpPPO3MM METauIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTalb, YYr'yH, JIOPATIIOMUHNAN, OpOH3a) U UX IPUMEHEHHUE B OBITY
u npomelnuieHHOCTH. Tema 2. llleounbie MeTasLIbI.

[Ilenmounble MeTayuIbl: TOJIOkKEHWE B Ilepmonnueckol cucTeMe XUMHUYECKHX 3ieMeHToB J[. H.
MeHeneeBa; CTpOEHHE UX aTOMOB; HaXOXJACHUE B Ipupoje. PU3ndecKkue U XMMUYECKHE CBOKWCTBA
(Ha mpumepe HaTpust ¥ Kainus). OKCUABI U THIPOKCUABI HATpUs U Kajus. [IpuMeHeHue Ieno4HbIX
METAJUIOB U UX COCTMHEHHM.

Tema 3. llle10ouHO3eMeTbHBIE METALIBI.

[[lenoyHO3eMENbHBIE METAJUIBI MarHuidi W KajuplMil: monoxkeHue B Ilepronnueckoi cucreme
xumuueckux aiemeHTtoB /[[. M. MenzaeneeBa; CTpoeHHE HMX AaTOMOB; HaxXOXJIEHUE B IPHUPOJE.
dusnyecknue 1 XMMUYECKUE CBOICTBA MarHus U Kanblysl. BaxkHelmme coequHEHNsI Kanblysl (OKCHJ,
TUAPOKCH, coiu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Tema 4. AinroMuHui.
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Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux sneMeHtoB [[. M. Menneneesa;

CTPOCHUE aToMa; HaxoxJeHue B mnpuponae. Dusmyeckue M XUMUYECKHUE CBOMCTBA aIFOMUHUSI.
AmMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHUIA ATFOMUHUS.

Tema 5. Keie3o.

Kenezo: nonoxenue B llepmoamdeckor cuctemMe xumudeckux snemeHToB [. U. Menpaeneena;
CTPOEHHE aTOMa; HaXxOoXJeHue B mpupoiae. Ouznyeckue U XMMUYECKHUE CBOMCTBA *kene3a. OKCUabL,
ruapokcuabl U cou xxeneza(ll) u sxenesa(Ill), ux cocra, cBOWCTBA U MOTyUYEHHUE.

Jlemoncmpayuu: o3HAKOMJIEHHE ¢ 00pa3llaMyd METAJJIOB U CIUIABOB, MX (PM3MYECKUMHU CBOWCTBAMH;
M3y4YEHUE PE3yJNbTaTOB KOPPO3UHU METAJUIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUACOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHJA KaJbllMsg W HATPUS C BOAOW (BO3MOXKHO HCIOJIb30BAaHHUE
BHJICOMATEPHAIIOB); UCCIICIOBAHNE CBOWCTB KECTKOW BOJBI; MPOIIECCa TOPEHHUS XKeje3a B KUCIOPO/Ie
(BO3MOHO HCMOJB30BaHUE BUICOMATEPUATIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIUi Ha

WOHBI (MarHus, Kalblvs, aTroMUHUS, nuHKa, kene3a(ll) u xenesa(lll), menu(Il)); Habmogenue u
OMKMCaHHE TMPOILIECCOB OKpAIlMBaHMUS IUIAMEHW HMOHAMHU HATPHs, Kamus U Kajblus (BO3MOKHO
HCIIOJIb30BAaHNE BUICOMATEPHAJIOB); UCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHUS H

TUAPOKCUAA UUHKA; [Ipakmuueckue pabomui:
No4 Perienue sKCriepUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxxHeline MeTamibl ¥ X COSTUHEHUS.

4 PA3JIEJI. XuMusi 1 OKpy:Kamomas cpeaa.

Tema 1. BemecTBa U MaTepuaJibl B (KU3HH YeJI0BEKA.

Hosrie MaTcepHralibl U TCXHOJIOTUU. BGHICCTBa U MaTcpuajibl B HOBCGILHCBHOﬁ KHN3HHU YCIIOBCKA.
Xumus u 310poBke. bezonacHoe UCHOIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas
InmoMomp IIpU XHUMHYCCKUX OXKOrax MW OTpaBJICHUAX. OCHOBBI JKOJIOTHYECKOH T'paMOTHOCTH.

XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIIeH cpeibl (TpeneibHas AOMyCTUMas KOHILIEHTpAIUs BEUIECTB
— IIJIK). Pons XumMuu B pelIeHUH SKOJOTHUECKHUX MTPOOJIeM.

[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroidb, MNPUPOAHBIA Ta3, HE(PTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

XUMUYECKUH OKCIEPUMEHT: U3y4YeHHE O0Opas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METaJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

Nudopmanus 06 yuere padoueii [Iporpammel Bocnutanus B pasaene «Coaepxanue y4e0HOro
npeamera « XMMHUsD»

B paznenax u Temax yueGHOIro npeaMera yuuTesb Oyaer:

noOyxJaTh oOyyarouxcs coOaoJaTh Ha ypOKe OOIIETIPUHATHIE HOPMBI IOBEACHUS,
IpaBmiia OOLIEHHS CO CTApIIMMHU (IIE€AArorn4ecKUMHI pabOTHUKAMU) U CBEPCTHUKAMU

(06y‘laIOI_I_II/IMI/IC$I), IMPUHIIUIIBI yqe6H0171 JAUCHUIIJIMHBI 1 CaAMOOPTaHU3alluu;

IIPUBJICKAaTb BHHUMAHUSA 06yqa10mp1xc;1 K HOCHHOCTHOMY acCIICKTy H3Yy4Yac€MbIX Ha YpOKax
SIBJICHUH, UCTIOJIh30BaB BOCIIMTATEILHBIC BOBMOKHOCTEH COepKaHMsI pa3jiena (TeMBbI) Yepes
MoA0Op COOTBETCTBYIOIIUX YIPAKHEHUH U JEMOHCTpAIUIO OOyYaloImUMCs MPUMEpPOB
OTBECTCTBCHHOI'O, TpaXXJIaHCKOIr'o IIOBECJICHUS, IMPOABJICHUA 4eJJOBEKOIFO0MS n
n00poCepIeIHOCTH, Yepe3 MOAOOpP COOTBETCTBYIONIMX TEKCTOB JJIS YTCHHS, 3aaad s
pelieHus, TpoOIEMHBIX CUTYAIUH Il OOCYXKICHHS B KJIacce;

BKJIFOYaTh B YPOK HUI'POBLEIC OJOJIEMCHTBI, KOTOPBLIC IIOMOI'YT IMMOAACPKATH MOTHBALIUIO
O6y‘-IaI-OHII/IXC5[ K TIOJIYYCHUIO 3HaHPII>'I, HAJIAXKUBAHUKO ITIO3UTUBHBIX MEKIINYHOCTHBIX
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OTHOIICHHUU B KJIacCe, YCTAHOBIICHUIO JOOPOXKEIAaTeNbHOM aTMOCcdephl BO BpeMs ypoka; [
MPUMEHSATH Ha YPOKaX HHTEPAKTUBHBIX (pOpM pabOThI ¢ 00YJaIOLTIMHUCS.

III. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA
«XHUMMUs» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI
JINYHOCTHBIE pPe3yabTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs AOCTUrarOTCs B

X0ae 06yquH51 XUMHHU B €IUHCTBC yqe6H0ﬁ M BOCIIHTATCIILHOM ACATCIIbHOCTU OpI‘aHI/I3aL[I/II/I B

COOTBCTCTBHUU C TpaJUuIWMOHHBIMH pOCCHfICKHMH COIMMOKYJIBTYPHBIMH U JYXOBHOHPABCTBCHHBIMHA

OCHHOCTAMU, IIPUHATBIMU B 06H.I€CTB€ InpaBujIaMHd W HOpPMaMH IIOBCACHUA U CHOCO6CTBYIOT

IIpolrieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATTU3ALUH 00YUarOIIUXCSl.
JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM yHciie B yacTu: IlaTpmornyeckoro
BOCIIMTAHUS

LIEHHOCTHOTO OTHOLIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJleINt0, TIOHMMAHUs 3HAYCHHUsST XUMHUYECKOM HayKd B KH3HM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHOH uWH(pOpMANMEl O TMEpeIoBBIX JOCTIKCHHAX U
OTKPBITHSX MHPOBOW M OTEYECTBEHHON XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MUpa U 00IIEeCTBA;

OCO3HAaHUE  POCCUHCKOW  TIPAXKIAHCKOW  MIACHTUYHOCTH B  IOJMKYJBTYPHOM H
MHOTOKOH(ECCHOHATILHOM OOIIECTBE, MPOSBICHUE WHTEpeca K MO3HAHUIO POIAHOTO S3bIKa,
ucropuu, KyabTypsl Poccuiickoit denepanuu, cBoero kpas, Haponos Pocenn;

LICHHOCTHOE OTHOLICHHUE K JOCTHXKEHUsIM cBoer Pomunel — Poccuu, K Hayke, UCKYCCTBY,
CIOPTY, TEXHOJIOTUSIM, OOEBBIM MOJBUTAM U TPYAOBBIM JIOCTH)KEHHUSM HapO/a;

yBakeHUE K cHUMBoJaM Poccuu, TOCynapCTBEHHBIM IIpa3JHHUKaM, HCTOPUYECKOMY H
IIPUPOJHOMY HACIEAMIO U NaMATHHUKAM, TPAAMLMIM Pa3HbIX HApOOB, NPOKMUBAIOIIUX B
POIHOM CTpaHe.

I'pamaaHcKoOro BOCIMTAHMSA:

MIPEICTABICHUS] O COLMAIBHBIX HOPMax M NPaBWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIe10BaTENbCKOM, TBOPUYECKON M IPYTUX BUJAX AEATEIbHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHME M IIOCTYNKM CBOMX TOBAPUUIEH C IO3UIUH
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIEACTBUI IIOCTYIIKOB;
TOTOBHOCTb K BBIMOJIHEHUIO 00s3aHHOCTEH I'pak[JaHUHA U peau3alliy ero npas, yBaKeHHE
paB, CBOOO/] M 3aKOHHBIX HHTEPECOB JAPYTHX JIIOJEH;

aKTUBHOE y4yacTHE B >KU3HHM ceMbH, OpraHusanuu, MECTHOTO COOOIECTBA, POJHOTO Kpas,
CTpaHbl;

HenpusTHE JTI00bIX (POPM SKCTpEeMHU3MA, TUCKPUMHUHAINY;

ITOHUMAaHHE POJIN PA3JIUYHBIX COLIMAIBHBIX MHCTUTYTOB B )KHU3HH YEJIOBEKA;

npeJcTaBiIeHne 00 OCHOBHBIX IIPaBax, cB000IaX U 00S3aHHOCTAX IpakJaHUHA, COLUATIBHBIX
HOpPMax W TMpaBuUjaX  MEXKIMYHOCTHBIX  OTHOLIEHHMM B  TOJUKYJIBTYPHOM U
MHOT'OKOH()ECCHOHAILHOM OOIIECTBE;

MpEeJCTaBICHNUE O CII0cO0aX MPOTUBOACHCTBUS KOPPYIILIHH;
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TOTOBHOCTh K  pPa3HOOOpa3HOW  COBMECTHOH  JESATENbHOCTH,  CTPEMJICHHE K
B3aMMOINIOHUMAHUIO U B3aUMOIIOMOIIY, aKTUBHOE YYaCTHE B IIKOJIbHOM CaMOYIIPaBIICHUH,
TFOTOBHOCTh K YYacCTHIO B TYMaHHUTAPHOM JEATENLHOCTH (BOJIOHTEPCTBO, MOMOIUIb JIIOJISM,
HY>KJIAIOIIUMCS B HEl).

HeHHOCTH HAYYHOI'O MO3HAHMA:

MHUPOBO33PEHUYECKUX  TPEJCTABICHWHA O  BEIIECTBE HM  XUMHUYECKOW  PEaKIlHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIIUX OCHOBY IS
MOHVMAHMUS CYINIHOCTH HAYYHOW KapTHHBI MHpa; TMPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKAa C MPHPOIAHOU CpEloH, O
POJIM XUMHUY B TIO3HAHUH STUX 3aKOHOMEPHOCTE;

MMO3HABATEIPHBIX MOTHBOB, HAIPABJIICHHBIX HA IOJYyYEeHUE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOIMMBIX JJIs1 O0BSICHEHHS HAOIFOaeMBIX MTPOIIECCOB U SIBIICHUM;

MMO3HABATEIbHOW, WH()OPMAITMOHHOM M YUTATEIBCKOH KYJIBTYPhI, B TOM YHCJIC HAaBBIKOB
CaMOCTOSITENTLHOUM PabOThHI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYPOl, JOCTYIMHBIMH
TEXHUYECKUMH CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

HWHTEpeca K OOYYEHHWIO W TO3HAHHIO, JTI0003HATETbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHON M HCCIENOBATENbCKONW JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIECHHOCTH U YPOBHS 00Y4YEeHHUS B TaTbHEHILIEM;

OpUEHTAIMsI B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsS 4YEJIOBEKa, MPUPOJIBI M OOIIECTBA, B3aMMOCBS3IX
YeIoBeKa C MPUPOHON U COIUAIIBHON CPEION;

OBJIJICHHE S3BIKOBOM U YNTATENICKON KYJIbTYPOI KaK CPEeJICTBOM IMO3HAHUS MUPA;
OBJIaJICHE OCHOBHBIMH HAaBBIKAMH HCCIIEJIOBATEILCKON JEeATENbHOCTH, YCTaHOBKa Ha
OCMBICIIGHHE OIbITa, HAOJIONEHUN, MOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATH IMYTH
JOCTHKCHUS HHIUBUyaIbHOTO U KOJUIEKTUBHOTO OJIarOmoTydusl.

JlyXOBHO-HPABCTBECHHOI0 BOCIIMTAHMA:

OpHUEHTAIIHS Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYaIlMsIX HPABCTBEHHOT'O BHIOODA;
TOTOBHOCTh OIICHMBATh CBOE IOBEJCHWE M TOCTYNKH, TOBEJACHHE U TOCTYIKH JIPYTUX
JOJIe C TO3UIIMU HPABCTBEHHBIX W TMPABOBBIX HOPM C YYE€TOM OCO3HAHUS MOCIEACTBUMN
MOCTYTIKOB;

aKTUBHOE HETPHUATHE aCOIMAIBHBIX MOCTYIKOB, CBO0O/Aa M OTBETCTBEHHOCTh JIMYHOCTH B
YCIOBUSX UHIUBUAYATHHOTO U OOIIECTBEHHOTO IPOCTPAHCTBRA.

ICTeTHYECKOro BOCIIUTAHMSA:

BOCIIPUMMYHUBOCTD K Pa3HbIM BHJIaM UCKYCCTBA, TPAAULUSAM U TBOPUECTBY CBOETO U IPYTUX
HapoJ0OB, ITOHUMAHHUE OSMOLMOHAJIBHOIO BO3JEHCTBUA MCKYCCTBA; OCO3HAHUE BAXKHOCTHU
XyJI0’)KECTBEHHOH KYJIBTYPBI KaK CPEACTBA KOMMYHUKAIIUU U CAMOBBIPAKECHUS;

IIOHUMAaHHUE IEHHOCTH OTEYECTBEHHOIO W MHUPOBOIO HCKYCCTBA, pPOJIM ITHUYECKHUX
KYJIbTYPHBIX TPAIULMNA U HAPOJHOTO TBOPUECTBA;

CTPEMJICHHE K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA.

Pu3n4ecKoro BOCNUTAHUS, POPMHUPOBAHUSA KYJIbTYPbI 310POBbsI H IMOLMOHAJIBLHOI0
Os1aromosty4us:

OCO3HAHHS [ICHHOCTH KU3HH;
OCO3HaHUS HEOOXOJUMOCTH COOMIOACHMSI MpaBuil O€30MacHOCTH TNpu OOpalleHuu C
XUMHNYECKHNMMU BCIIECTBAMU B 6I)ITy n peanLHoﬁ KHU3HU,
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OTBETCTBEHHOE OTHOUICHHE K CBOEMY 3J0POBBIO M YCTaHOBKA Ha 3[0POBBII 00pa3 >KU3HU
(3mopoBoe mHTaHUE, COONIOJEHUE THUTMEHHYECKUX MPaBUJ, COAJaHCHPOBAHHBIN PEXUM
3aHATHUH U OTABIXA, peryispHas (Gu3nyeckast akTUBHOCTB);

OCO3HaHHE IMOCIEACTBUI M HENpHUATHE BPEIHBIX HPUBBIYEK (YHOTpeOJICHHE aIKOTOJI,
HApKOTUKOB, KypeHHUE) ¥ UHBIX (hOpM Bpeaa Uit PU3MIECKOTO U IICUXUIECKOTO 3710POBbS;
coOiroieHre HpaBuil 0€30IacHOCTH, B TOM YHCJIE HABBIKOB O€30I1aCHOTO IOBEJICHUS B
UHTEPHET-CPEIE;

CIOCOOHOCTh AJaNTUPOBATHCSI K CTPECCOBBIM CHTYAalUsSM M MEHSIOIIMMCS COIMAJIbHBIM,
MH(GOPMAIIMOHHBIM U IPUPOTHBIM YCIIOBHSM, B TOM YHCIIC OCMBICIISSI COOCTBEHHBIH OIBIT U
BBICTpauBasi JalbHEHIINE eI,

yMEHHUE NMPUHUMATh ce0sl U APYTHX, HE OCYKIas;

YMEHHE OCO3HaBaTh SMOIMOHAIBHOE COCTOSHHE ce0f W JAPYruX, YMEHHE YIPaBISAThH
COOCTBEHHBIM YMOIMOHAIBHBIM COCTOSIHUEM;
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O

c(OpMHPOBAHHOCTH HaBBIKA Pe(ICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO JKe MpaBa JAPyroro
yenoBeka. Tpy10BOro BoCuTaHus:

MHTEpeca K MPaKTHYECKOMY M3YUYEeHHUIO MTPO(EeCcCHil U Tpyla pa3iIu4yHOro poja, yBaKEHUE K TPYLy
U pe3ynbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE IIPUMEHEHHs IIPEIMETHBIX
3HaHUH 1O XHWMHH, OCO3HAHHOTO BbIOOpAa WHIMBUAYAJIBHOW TPAaEGKTOPUH TPOJIOIHKEHUS
0o0pa3oBaHUs € Y4YETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX
HMHTEPECOB M MNOTPEeOHOCTEH; ycHemHol mnpodeccCHOHAIbHONM JeATENbHOCTH W Pa3BUTHUS
HEOOXOAUMBIX YMEHU;

TOTOBHOCTb a1alITUPOBATHCS B IPOPECCUOHATIBHON cpelie;

YCTaHOBKAa Ha AaKTUBHOE YyYacTHe B pEIIEHUM MPaKTHUYECKUX 3ajad (B paMKaxX CEeMbH,
Opranuzanuu, ropoja, Kpas) TEXHOJOIMUECKOW U COLMAIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTb
MHHULIMMPOBATH, IUIAHUPOBATH U CAMOCTOSTENBHO BBIIIOIHATE TAKOI'O POJA AEATEIbHOCTD;
OCO3HAHUE BAXHOCTHU 00yueHus Ha NPOTSLDKEHUM BCEHM  JKU3HM I YCIEIIHOU

poeCCHOHATTLHOMN IEATEIFHOCTH B Pa3BUTHE HEOOXOIUMBIX YMEHUH ISl 3TOTO;

YBaXXE€HUE K TPYly U pe3yJbTaTaM TPYI0BOH AESITEIbHOCTH;

OCO3HAHHBII BBIOOp W MOCTPOCHHE WHIUBUIYAJHbHOM TPACKTOPUU OOpA30BaHUS U KUIHEHHBIX
IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH. IKOJOrHYeCKOro
BOCIIMTAHMSL:

9KOJIOTMUYECKHU 11€1€CO00pa3HOro OTHOLIEHHS K IPUPOJIE KaK HCTOUYHUKY KM3HHU Ha 3eMiie, OCHOBE
e€ CyLIecTBOBaHMs, IIOHMMAaHUS LEHHOCTH 370poBOro M 0Oe3omacHoro oOpa3a KU3HH,
OTBETCTBEHHOTO OTHOMIEHHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXMYECKOMY 3/10POBBIO,
OCO3HAHMS LEHHOCTH COOJIOICHUS TPaBUII 0€30MacHOTO TIOBEJACHUS ITPHU padoTe C BEIECTBAMU,
TaKKe B CUTYalHUsIX, YTPOKAIOIIMX 310POBBIO U )KU3HHU JIIOJIEH;

CIOCOOHOCTH TPUMEHATh 3HAHMS, IMOJy4aeMble NMpPHU HM3YyYCHHH XHUMUH, AJIS pEIIeHUs 3ajaad,
CBA3aHHBIX C OKPYXaloLel MPUPOJHON Cpeaoi, MOBBIIICHUS YPOBHS 3KOJIOTMUYECKOU KYJIbTYpHI,
OCO3HaHUs TI00aJTBFHOTO XapaKTepa HKOJOTHUECKUX MPOOIIEM U MyTel X pelIeHus MoCPEACTBOM
METOJ0B XUMHH,

9KOJIOTUYECKOTO  MBIILIEHUs, YMEHHS  PYKOBOJACTBOBAaTbCS HMM B  [103HABATEJIbHOW,
KOMMYHUKATUBHOM U COLIMAJIbHON MTPAKTHUKE;

OpHUCHTAlMA HAa IPUMCHCHHC 3HAHWH 13 COMAJIBHBIX U €CTCCTBCHHBIX HAYK IJId PCUICHUA 3a1a4 B
00J1aCTH OKPY>KAIOIIEH CpeIbl, IJIAHWPOBAHUS MTOCTYIKOB U OIIEHKH UX BO3MOKHBIX IMOCIEACTBUMN
JUISL OKPY>KAIOIEeH CpeJibl;

MOBBIIIICHUE  YPOBHS  OKOJOTMUYECKON KYJNbTYphI, OCO3HAaHHWE TJIO0AIBHOTO XapakTepa
AKOJIOTHUECKUX MPOOITIEM U MyTEH UX peIIeHHUS,

AKTUBHOE HEMPUATHE EUCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIEH Cpeae;

OCO3HAHUE CBOCU POJIM KaK TpakJIaHWHA M MOTPEOUTENS B YCIOBUAX B3aUMOCBSI3U MPUPOJTHOH,
TEXHOJIOTUYECKOW U COLMAIIBHOU Cpe;

TOTOBHOCTH K Y4aCTHUIO B HpaKTquCKOﬁ JIESATEIbHOCTH DKOJIOTHUECKOM HAIpaBJICHHOCTH

JINYHOCTHDBIE pe3yJibTaThl, 06ecnetuammne aJanTamnuio oﬁyqammerom K H3BMECHAKOIUMCH

YCJIOBHSIM COMAJIbHOM M IPUPOJAHOM Cpelbl, BKJIIYAKOT:

OCBOGHHE  OOYyYaroIMMHUCS  COIMAJbHOIO  OMbITa, OCHOBHBIX  COLMAIBHBIX  pOJIEeH,
COOTBETCTBYIOIIUX BEAYIIEH JE€ATEIbHOCTH BO3pacTa, HOPM U TMpaBWJI OOIIECTBEHHOTO
MoBe/IeHUs, (POpPM cOoLMaIbHOW KU3HU B TPYIIAaX U COOOIIECTBAX, BKIIOYAS CEMbIO, TPYIIIBL,
c(OpMHpOBAaHHBIE IO NPO(PECCHOHATBHOM JEATENILHOCTH, a TaKKe B paMKaX COLMAIbHOTO
B3aUMOJICMCTBUSA C JIFOJbMU U3 IPYrOil KyJIbTYPHOU Cpelbl;
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. CIOCOOHOCTh OOYYAIOUIMXCS BO B3aUMOJICHCTBUU B YCIOBHAX HEONPEAEICHHOCTH, OTKPHITOCTD
OIBITY U 3HAHUSAM JIPYTUX;

. CIIOCOOHOCTh JIEHCTBOBaTh B YCJIOBUSAX HEONPEAEICHHOCTH, IIOBBIIATh YPOBEHb CBOEH
KOMIIETEHTHOCTHU Y€PEe3 IMPAKTUYECKYIO AEATENbHOCTD, B TOM YUCIIE YMEHUE YUUTHCS Y

OPYIUX JIIOJIEH, OCO3HABaTh B COBMECTHOM [JEATEIbHOCTH HOBBIC 3HAHMs, HABBIKM M KOMIIETCHLIMM U3
OIBITA JPYIHUX;

. HaBBIK BBIABJICHUS U CBA3bIBAHMs 00pa3oB, CIIOCOOHOCTb (POPMHUPOBAHUS HOBBIX 3HAHUH, B TOM
qucie CocoOHOCTh (POpMyNIMPOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM
YHcJe paHee HE M3BECTHBIX, OCO3HABATH JE(PHUINUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH,
IIJIJAHUPOBATh CBOE Pa3BUTHE;

. YMEHUE PaclIO3HaBaTh KOHKPETHBIC IIPUMEPBI IIOHATHA 110 XapaKTEPHbIM IIPU3HAKAM, BBIIIOIHATH
olepalyd B COOTBETCTBHUHM C OIpPEAEICHUEM M IPOCTEHINMMH CBOMCTBAMM  IIOHATHS,
KOHKPETU3UPOBATh IOHATHE IIPUMEPAMM, UCIIOJIb30BaTh IIOHATHUE U €r0 CBOMCTBA IIPU PELICHUU
3aj1a4 (Jasiee - ornepupoBaTh NOHATUSAMHU), a TAK)XKE ONEPUPOBATH TEPMUHAMHU U NPEACTABICHUSIMU
B 00J1aCTH KOHUENIMK YCTOWYMBOIO PA3BUTHUS;

. YMEHHUE aHAIU3UPOBATH U BBISBIISTH B3aUMOCBSI3HM IIPUPOJIbI, OOILECTBA U IKOHOMMKH;

. YMEHUE OLIEHHMBATh CBOW JECHCTBHs C yYETOM BIMSHHS Ha OKPYKAIOIIYIO CPENy, ITOCTHUKEHUUN
1eJIeH ¥ TPEOI0JICHUS BBHI30BOB, BO3MOXHBIX INIO0ATBHBIX TOCIEICTBHIA;

. CIOCOOHOCTh OOYYAIOMIMXCS OCO3HABaTh CTPECCOBYIO CHUTYallMIO, OICHMBATH IMPOUCXOMISIINE
U3MEHEHHUS U UX NOCIEACTBHS,

. BOCIIPMHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLIUI KOHTpMED;

. OLICHMBATH CUTYALIUIO CTPECCA, KOPPEKTUPOBATH IPUHUMAEMBIE PELLICHUS U ACUCTBUS,

. (GbopMyIMpOBaTh U OLIEHUBATh PUCKM M IOCIEACTBUS, (POPMHUPOBATH OIBIT, YMETh HAaXOJIUTh
MIO3UTHBHOE B MPOM3OLIEIIEH CUTYal[H; [ | ObITh TOTOBBIM JICHICTBOBATh B OTCYTCTBUE I'apaHTUI
ycnexa.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MCTAIIPEAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JJIA q)OpMHpOBaHI/H[ MHPOBO33PCHUA
oOleHay4YHbIe MOHATHSA (3aKOH, TEOpHUs, MPUHIMII, TUIOTE3a, (PAaKT, cucTeMa, MPOoIecc, SKCIEPUMEHT U
Z[p.), KOTOPBIC HCIIOJIB3YIOTCA B C€CTCCTBCHHO-HAYYHBIX y‘~I€6HI>IX npeaMeTax M IMO3BOJAIOT Ha OCHOBC
3HAaHUW M3 3TUX NPEIMETOB (OPMHUPOBATH IMPEACTABICHUE O IEJIOCTHOW HAY4YHOH KapTUHE MHUpaA, U
yHUBepcaJbHble yueOHblE JeficTBUSA (TMO3HaBaTelbHbIE, KOMMYHHUKATUBHBIC, PETYJSATHUBHBIE), KOTOpHIE
obecrieunBaOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHWPOBAHUIO M OCYIIECTBICHHIO
y4eOHOM NeSTENbHOCTH.

MertamnpeaMeTHble pe3yiIbTaThl OCBOSHHS 00pa30BaTeNbHOM NMPOrpaMMbl IO XUMUHU OTPaXaroT OBJIAJCHUE
YHUBEPCAJIbHBIMH [T03HABATEIbHBIMH JEHCTBUSAMH, B TOM 4Kciie: Ba30BbIMHU J10rHYeCKUMHM AeliCTBUSIMU:

® YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOr'0 MBIIJICHUA IMTPHU OCBOCHUHA 3HAHUH:

PaCKpbeIBaTb CMBICIT XHUMHYCCKUX MOHATHH (BBIJIGJ'IHTB HUX XapaKTCPHBIC IPH3HAKH, YCTAHABJIMBATDH
B3aMMOCBSI3b C JPYTMMHU TOHSTHSMHU), UCIOJIb30BAaTh MOHATUSA AJII OOBSACHEHHs OTICNbHBIX (DaKTOB U
SBJICHUI; BHIOMpPATh OCHOBAHMS M KPUTEPUU Ul KIACCU(PUKAIMHM XUMUYECKUX BEIIECTB M XMMHUYECKHUX
peakuuii;

° YCTaHABJIMBATL MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMHU HU3YUYCHUA;
° CTPOUTD JIOTUYCCKUC PACCYIKACHU (I/IHILYKTI/IBHBIC, ACAYKTUBHEIC, I10 aHaJIOFI/II/I);
° JA€J1aThb BBIBOJbI M 3aKJIFOUCHU I,
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YMEHUEM TMPUMEHATh B IMPOIECCe MO3HAHUSA TMOHATUS (MPEIMETHbIE U MeETalpeAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, WCIOIb3yeMble B XHUMHUHU, MPeoOpa3oBBIBATH HIMPOKO
MpUMEHsSIeMble B XMMHH MOJIEJIbHbIC MPEICTABICHUS — XMMHUYECKUN 3HAaK (CHMBOJ 3JIEMEHTA),
xuMmudeckas  GopMmyna U ypaBHEHHE  XMMHUYECKOW  peakuu — T[pH  PEIICHUU
y4eOHOIO3HABATENbHBIX 337]a4; C YYETOM OTUX MOJICIbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKH HM3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U
XUMHYECKHUX PEaKIIHii;

BBISIBJIATH OOIIUME 3aKOHOMEPHOCTH, MPHYMHHO-CICICTBEHHBIC CBS3M W TMPOTHBOPEUUS B
M3y4aeMbIX TIpolleccax M SIBICHUSX; Npeajararb KpPUTEPUH JJsi  BBISBICHUS  OTHUX
3aKOHOMEPHOCTEH U IPOTUBOPEUMI;

CaMOCTOSATENILHO BBIOMPATh CIOCO0 pemeHus Y4eOHOM 3amadd (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
pemieHusi, BBIOMpaTh HambOoJiee MOAXOIAIMN € Y4ETOM CaMOCTOSITENIBHO BBIJICICHHBIX KPHUTEPHEB);
Ba3zoBbpIMU HcCI€0BATEILCKUMH JeHCTBUAMM:

YMEHHUEM HUCIO0JIb30BaTh MOCTABICHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MIO3HAHUS, a TAKKE B
KadyeCcTBE OCHOBHI /i1 (DOPMUPOBAHHS THIIOTE3BI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBACMBIX
CYXKJICHUM;

MpHOOpEeTeHUEe OIbITa M0 IUIAHUPOBAHUIO, OPTraHU3allMd W TPOBEACHUIO YYCHHUYECKUX
AKCIIEPUMEHTOB: YMEHHE HAOI0/IaTh 32 XOJ0M MpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €TI0
pe3ynbTat, GopMyaupoBaTh 0000IIEHNUS U BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO

OTIBITa, HCCIIEJOBAHNUS, COCTABIIATH OTUET O MPOJIEIaHHON paboTe;

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

(dbopMyIHpoOBaTh BOMPOCHL, (DUKCHPYIOIINE Pa3PhIB MEXKY pealbHBIM U jKeJIaTeIbHbIM
COCTOSIHHEM CUTYyallH, 00BEKTa, CAMOCTOSTEIHLHO YCTAHABINBATH HCKOMOE U JaHHOE;

dbopMupoBath runore’y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHHM M CYXIEHUH ApYrux,

apryMEeHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

IPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIIaHY OIIBIT, HECIOXHBIH SKCIEPUMEHT,

HeOOJbIIOE  HCCIAEAOBAaHHWE IO  YCTAHOBJIEHMIO  OCOOEHHOCTeH  OO0BbEeKTa  HM3y4eHus,

MPUYMHHOCIICICTBEHHBIX CBS3€H U 3aBUCUMOCTEN 0O0BEKTOB MEXKTYy COOO0ii;

OLIEHMBaThb Ha NPUMEHHUMOCTb M JIOCTOBEPHOCTb MH(MOpMAIMM, MOJYYEeHHOM B XoJe

UCCIeIOBaHUS (IKCIIEPUMEHTA);

CaMOCTOSITENTFHO (POpPMYNIMpOBaTh OOOOIIEHHST W BBIBOABI TIO0 pE3yJbTaTaM IPOBEICHHOTO

HAOJIOACHNUS, ONBITA, WCCIEAOBAaHMS, BIAJETh WHCTPYMEHTAMH OLEHKH JIOCTOBEPHOCTH

MOJTYYEHHBIX BHIBOJIOB M 000OIIIEHHUI;

IIPOrHO3UPOBATh BO3MOXKHOE JajbHEMIee pa3BUTHE MPOIECCOB, COOBITUI M UX MOCIEICTBUS B

AQHAJIOTUYHBIX WM CXOJHBIX CHUTYAIlMsX, BBIABUTATH MPEAMOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX

YCIIOBUSIX U KOHTEKcTax; PaboToii ¢ uH(popManmeii:

YMEHHEM BBIOMpPATh, aHAJIM3UPOBATh M HHTEPIPETUPOBATh MH(DOPMAIMIO PAa3TUYHBIX BUAOB U

dbopM TpeNCTaBICHUS, MONy4YaeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JIUTEpaTrypa

XHUMHYECKOT0 COIep KaHus, CIIpaBOYHbIe ocoOus, pecypchl MHTepHeTa);

KPUTHYECKH OI[CHUBAThH MMPOTUBOPEUYNBYIO U HETOCTOBEPHYIO WH(OPMAIIHIO;

YMEHHEM TPUMEHSATh Pa3IMYHble METOIBl M 3alpOChl MPH TOWUCKE W OTOOpe WHGpOpMAIHUU H

COOTBETCTBYIOIINX TAaHHBIX, HEOOXOIMMBIX JUIsl BBITOJHEHMS YIEOHBIX U MMO3HABATEIBHBIX 3a/1a4

ONPEACIEHHOTO THUIIA;

npuoOpereHue ombpiTa B 00JaCTM  UCHOJB30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX

TEXHOJIOTH, OBJIa/IEHUE KyIbTypOH aKTUBHOTO MCIIOE30BAHMUS PA3JIMUHBIX TOMCKOBBIX CUCTEM;
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CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMaJbHYIO  (QOpMy  TpeAcTaBiIeHHs HHPOpPMauM U
WUTIOCTPUPOBATh pellaeMble 3a/1aui HECJIOKHBIMU CXEMaMH, TuarpaMMaMu, IpyruMu (popMaMu
rpauKu 1 UX KOMOMHAIUSIMU,

YMEHHEM UCIOJb30BaTh W aHAIM3HPOBATH B TpoIlecCe YUYEOHOH U HCCIIEI0BATEIbCKON
JESTeIbHOCTH MH(POPMALIUIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIbCKOTO X03sCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPY>KAIOLIEH MIPUPOIHON CPEbI;

3¢ GEKTUBHO 3alIOMUHATH U CHCTEMAaTU3UPOBATh HH()OPMAITHIO;

MPUMEHSTh Pa3IMYHbIC METOJbI, HHCTPYMEHTHI U 3alpOCHl PU MOUCKE U 0TOOpe MHpOpMALUU
WM JaHHBIX W3 HCTOYHUKOB C YY€TOM MPEUIOKEHHOW y4eOHOM 3a]1auu U 3aJaHHBIX KPUTCPHEB;
BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HH(DOPMAIUIO Pa3THUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

HAXO/UTh CXOJHbIE apryMEHTHI (TMOATBEPKAAIONINE WM OMPOBEPraolie OJHY U Ty K€ HIEIO,
BEPCHUIO) B Pa3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;
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O

OLCHHUBATh HAACKHOCTH I/IH(bOpMaI_[I/II/I o KpUTCpHUAM, TMPCAIIOKCHHBIM MNCAArori4cCKuM
PabOTHHKOM WM CPOPMYJTUPOBAHHBIM CAMOCTOSATEIBHO.
YHuBepcaabHbIMH KOMMYHUKATHBHBIMH JeiicTBusivu: O01menue:

3a7a4H;

BOCIIPUHUMATh W (OPMYJIMPOBATh CYXICHUS, BBIPAKATh SMOIMH B COOTBETCTBHHU C
LESIMHU U YCIIOBUSIMU OOIICHHS,

YMEHHEM 3a/laBaTh BONPOCHI (B XOJE Juajora W/WIW JUCKYCCHH) TO CYIIECTBY
oOcykmaeMol TeMbl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIMOITHECHUS
MPEeJI0KEHHON

npuoOpeTeHne  OmbiTa  MPE3EHTALUMH  PE3YJbTATOB  BBHIMOJHEHHS  XUMHYECKOTO
JKCIIepUMeHTa (J1ab0paTOpHOrO OmbITa, J1a0OpaTOpHON pPAabOTHI MO WCCIEIOBAHUIO
CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOMICHWS, MMOHMMATh 3HAYCHHE COIMAJIBHBIX
3HAKOB, 3HaTb M PAclO3HaBATh MPEANOCHUIKM KOH(JIUKTHBIX CHUTyallUd M CMsr4arb
KOH(INKTBI, BECTH NIEPETOBOPHI;

MMOHUMATh HAMEPEHUs JIPYTHX, MPOSBISTh YBAKUTEIHHOE OTHOLIEHHE K COOECEHUKY U B
KOPPEKTHOI (opme GopMyTupOBaTh CBOM BO3PAKECHHUS;

B XOJI¢ Majnora v (WIM) TUCKYCCUH 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYK/1aeMOM TEMbI
U BbICKa3blBaTh WUJEM, HALIEJCHHbIE HA pEIIEHUWEe 3aJaud M  MOJJepKaHHe
0J1arokeaaTeIbHOCTH OOIIECHHMS

COMOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JPYIHMX YYaCTHUKOB JUAJIOTa,
OoOHapyXHUBaTh Pa3IU4HME U CXOACTBO MO3UIIHIA,

nyOJIMYHO — TIPEACTABIATH  PE3YNbTaThl  BBIIOJHEHHOTO  OMBITa  (IKCIIEPHMEHTA,
WCCTIE0OBAHUS, TIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3aJad MpEe3eHTALuu U
0cOOEHHOCTEeH ayAUTOPUU U B COOTBETCTBUU C HUM COCTAaBJIATH YCTHbIE M NHCbMEHHbBIE
TEKCTHI C UCII0JIb30BAHUEM MIUTIOCTPATUBHBIX MaTepraioB; CoBMeCTHas AeATEJIbHOCTD:
MOHUMAaTh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBHUIYaIbHON pabOTHI MpH
pelieHuu KOHKPETHOW mpoOjeMbl, OOOCHOBHIBATH HEOOXOAMMOCTH TPUMEHEHUS
IPYNIOBBIX (hOpM B3auMOJEHCTBUS IPU PELIEHNH ITOCTABICHHON 3a/1a4H;
3aMHTEPECOBAHHOCTh B COBMECTHOM €O  CBEPCTHMKAaMHU  II03HABAaTEIbHOW WU
HCCIIEIOBATENIbCKON JIESITEIbBHOCTH TPU PEIIEHUH BO3HUKAIOIIMX IpPOOJIEM Ha OCHOBE
yuéra OOUIMX HMHTEPECOB U COIJIACOBaHUs MO3uLUi (00CyxkneHus, oOMEH MHEHUSIMHU,
«MO3rOBBIE IITYPMBD», KOOPAMHALMSI COBMECTHBIX JIE€UCTBUMN, ONPEAECIICHNE KPUTEPUEB T10
OLIEHKE KaueCTBa BBIIIOJIHEHHONW paboThI U JIp.);

MPUHUMATH 1I€JIb COBMECTHOW J1€ATEIbHOCTH, KOJUJIEKTUBHO CTPOUTH NEHCTBHS MO ee
JOCTUKEHHIO: PACHpEeNeNiaTh POJIM, JOrOBapUBaThCs, OOCYKIaTh MPOLECC U pPe3yibTar
COBMECTHOI paboThI;

yMeTb 0000I1aTh MHEHHUS HECKOJBKUX JIIOJIeH, MPOSBISATH TOTOBHOCTh PYKOBOIMTb,
BBITIOJIHATE TIOPYYEHUS, TTOTIHHATHCS;

IUIAaHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThl, OMpPENENsTh CBOK pOJb (C y4eToM
MPENNOYTeHUH M BO3MOXKHOCTEH BCEX YYaCTHHMKOB B3aMMOJCHCTBHSI), pacIpeneisTh
3ajaud  MEXJy WIeHAMH KOMaH/bl, y4acTBOBaTb B TPYNNOBBIX (opmax paboThI
(obcyxaenus, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMbI» U UHBIE);
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BBITIOJIHATH CBOIO YacTh pabOTHI, JOCTUraTh KayeCTBEHHOTO pe3yibTara IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU ACUCTBUSI C JPYTUMHU WIEHAMU KOMaH/bI;
OLICHUBATh KAaueCTBO CBOET0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIBHO
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS;

CpaBHMBATh pE3yJIbTaThl C MCXOJHOW 3aJa4eil M BKJIAQJ KaXJOTO WieHAa KOMaHIbl B JIOCTHXKECHUE
PE3yNIbTAaTOB, Pa3AeiiTh CPEpy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K IPEAOCTABICHHIO
oT4eTa nepej rpyniou.

YHuBepcaabHbBIMU PeryIsiTUBHbIMH AeHCTBUSIMM:

Camoopranu3anus:

YMEHHEM  CaMOCTOSTEIbHO  ONPENENATh  LENM  JIeATENbHOCTH,  IJAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBAaTH M NpPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BBHIOMpaTh Hanbojee >(PQPEKTUBHBIE CIIOCOOBI pelIeHUs Y4YeOHBIX U
[IO3HABATENbHBIX  3aJa4, CaMOCTOSATEIBHO  COCTaBIATh  WJIM  KOPPEKTHPOBATH
IIPEJIOKEHHBIM aJrOPUTM JEUCTBUM IIPU BBIIOJHEHUU 33JaHUN C Y4ETOM ITOJIYyYEHUS
HOBBIX 3HaHUH 00 WH3y4aeMbIX OOBEKTaX — BEMIECTBAX M PEAKIHsIX; OLECHUBAThH
COOTBETCTBHE IIOJIyYEHHOI'O pe3yJIbTaTa 3asBICHHOM L1eJIH;

YMEHHUEM HCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, PE/AaracMble B YCIIOBUH 3aJaHUMH.
COCTaBJIATh IUIAaH JAEWCTBUN (IUIaH peanu3alid HaMEUEHHOrO aJlfOpUTMa peleHus),
KOPPEKTHPOBATh TPEAJIOKECHHBI aJTOPUTM C YYE€TOM TOJIYYCHHsS HOBBIX 3HAHUH 00
nu3zydaeMoM 00bekTe; CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;

JlaBaTh a/IEKBATHYIO OLICHKY CUTYallUu U MpelaraTh IUIaH €€ H3MEHEHMS;

YUUTBIBATh KOHTEKCT M MPEABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IpHU
peleHnH yuyeOHOM 3a1auu, aJalTHPOBATh PEIIEHUE K MEHSIOIIHUMCS 00CTOSTEIbCTBAM;
OOBSACHATh NPUYUHBI JOCTUKEHUS (HEJOCTUKEHMSI) PE3yJbTaTOB JIEATENbHOCTH, /1aBaTh
OLICHKY TNpUOOPETEHHOMY OIIBITY, yYMETh HaXOAWTh IO3UTHUBHOE B IPOU3OMIEIIICH
CUTYyallUH;

BHOCHUTH KOPPEKTUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, H3MEHHUBIINXCS
CUTYalul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yibTaTa Leiu U ycinoBusM; [IpunsaTue ced6st m Apyrux:
OCO3HAaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

MIPU3HABAThH CBOE MPaBO Ha OMIMOKY U TaKoe K€ MPaBo Jpyroro;

IIPUHUMATD ce0s U IPYTUX, HE OCYXAas;

OTKPBITOCTh ce0e U JPYTUM;

OCO3HaBaTb  HEBO3MOXHOCTb  KOHTPOJIMPOBaTb BCE BOKPYr. JMONHOHAJBLHBIH
HHTEJJIeKT:

pas3nuyarhb, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU SMOLIUSAMHU M SMOLUSAMH IPYTHUX;
BBISIBJIATH U aHAIU3UPOBATh IPUYMHBI YMOLINI;

CTaBUTH ce0s1 HA MECTO JIPYroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYroro;
PEryIupoBaTh Croco0 BRIPAKEHUS SMOIIH.

INPEAMETHBIE PE3YJIBTATbBI
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IIPEICTAaBICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHMW NPUPOJbI, MOHUMAaHHE
OOBEKTHBHOM 3HAUMMOCTH OCHOB XHMHYECKOM HayKHM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTA O0IEeH KyJIbTYpbl U MPAKTUUYECKOMN EATEIbHOCTH YEI0BEKa
B YCIOBHAX COBPEMEHHOrO OOIIecTBa; MOHMMAHHE MeECTa XUMHH Cpeau JPYrHx
€CTECTBEHHBIX HayK;

BJIAJICHUE OCHOBaMHU IIOHATHUMHOrO amnmapara ¥ CHUMBOJUYECKOTO S3bIKa XUMHUU IS
cocTaBieHUsT (OPMYJT HEOPraHMYECKUX BEUIECTB, YPAaBHEHUN XUMHUYECKHX pEaKLUid;
BlIaJicHUe ocHoBamMM xumuueckoi HoMeHKIaTypsl (IUPAC u TpuBuanbHON) M yMEHHE
UCIIOJIb30BaTh €€ JJIs PEIICHUs Y4eOHO-TI03HABATEIbHBIX 337a4; YMCHHE HCIIOJIb30BATh
MOJIETIH JIJ1s1 OOBSICHEHUSI CTPOSHUSI aTOMOB M MOJICKYJ;

BJIAJICHUE CUCTEMOM XMMMYECKUX 3HAHMM U YMEHUE NPUMEHSITh CUCTEMY XUMHUYECKHX
3HaHUM, KOTOPAsl BKJIKOYACT: BAKHEUIINE XUMUYECKUE TMOHATHS: XUMHYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, BELIECTBO, IPOCTOE U CJI0KHOE BEIIECTBO, OJHOPOIHAS U HEOJHOPOAHAS
CMECh, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CpemHss),
XUMHUYECKas peaKIusl, PEaKINi COCTUHECHHS, PEAKIIMU PA3JIOKEHUS, PEaKIIUU 3aMEeIICHUS,
peakiuu oOMeHa, TerioBOM 3(PQeKT peakiuu, 5K30- U SHIOTEPMHUYECKHE peaKluHu,
pacTBOp, MaccoBas JOJiI XHMHUYECKOTO 3JIEMEHTAa B COEIMHEHUH, MaccoBas J0Jsi H
MPOIICHTHAsT KOHIIEHTpAIUsl BEIECTBA B PacTBOpE, SAPO aToMa, DJIEKTPUUECKHM CIION
aToMa, aTOMHasi OpOUTallb, PaUyC aTOMa, BaJICHTHOCTh, CTETIEHb OKUCIICHUS, XUMHUECKas
CBA3b, AIIEKTPOOTPULIATENIBHOCTD, MOJISIPHAS M HEMOJIsIpHAsi KOBAJECHTHAsI CBS3b, MOHHAS
CBSA3b, METAJUIMYECKAs CBSI3b, KPUCTA/UNIMYECKAss pelieTka (aroMHasl, HWOHHAsi,
MeTaJlJIN4ecKasi, MOJIGKYJISIpHAsi), MOH, KAaTHOH, aHHOH, JJEKTPOJIUT U HEDIEKTPOIUT,
ANEKTPOIUTHYECKAsT  UCCOLIMALMSA, pPEaKIUd HMOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIE  PEAKIMH, OKUCIUTEIh U  BOCCTAHOBUTEIh, OKHCICHHE U
BOCCTAaHOBJICHUE, D3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMbIC
peaklu, CKOPOCTh XUMHUYECKOM pEakUuH, KaTalu3aTop, NPeneilbHO AONyCTUMas
konnentpanus (I1/1K), kopposust meTaiios, CruiaBbl; OCHOBOTIOJATAIOIINE 3aKOHBI XUMUU:
3aKOH COXpAaHEHHUs Macchl, nepuoandeckuii 3akoH .M. MenaeneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOrajpo; TEOPUM XUMHUU: ATOMHOMOJEKYJSpHas TEOpHUs, TEeOopus
AIEKTPOJIUTUYECKON TUCCOIUAIINH, TIPEACTABICHHUS O HAYUYHBIX METO/IaX MMO3HAHUS, B TOM
YUCJIE€ OKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJaX WCCIEOBaHUs BEIIECTB U
M3y4YEHUs XUMUYECKUX PEaKIUN;

MIpe/ICTaBICHHE O MEPUOINYECKON 3aBUCIMOCTH CBOMCTB XMMUUECKHX AJIEMEHTOB (paanyc
aToMa, SJEKTPOOTPUIIATETLHOCTh), TPOCTBIX U CIOXKHBIX BEHIECTB OT TOJIOKEHUS
anemeHTOB B [leproauueckoil cucreMme (B MajblX MEPUOJAX U IVIaBHBIX MOArPYyMNax) U
ANEKTPOHHOTO CTPOCHHSI aTOMa; yMEHHUE OOBICHITH CBA3b IOJIOKEHHUS DIIEMEHTa B
HepHOHquCKOﬁ CHUCTEME C YHCIIOBBIMHU  XApaKTCPUCTUKaAMU CTPOCHUA aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee YWCI0 DJIEKTPOHOB),
pacmpesieieHueM JJEKTPOHOB IO HSHEPreTHYEeCKHM YPOBHSIM aTOMOB TEPBBIX Tpex
MEpHUOa0B, KaJlusd U KaJIbIWs, KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHNYECKHUEC DJIEMCHTHI,

YMCHUEC KJ'IaCCI/I(l)I/II_[I/IPOBaTB XUMHUYCCKUE DJJICMCHTBI, HCOPraHM4YCCKHUC BEIICCTBA U
XAMHUYCCKUC PpCAKIUH,; OIPCACIIATL BAJICHTHOCTL M CTCICHB OKHUCICHUA XUMHYCCKUX
9JICMCHTOB, BHUJ] XUMHUYECKON CBSI3U U THUII KpHCT&J’IJ’IH‘ICCKOﬁ CTPYKTYPhBI B COCAUHCHUAX,
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3aps] MOHA, XapakTep Cpelbl B BOJHBIX pPAacTBOpax BEUIECTB (KHUCIOT, OCHOBAaHUN),
OKHCIIUTEb U BOCCTAHOBUTEIIb;

YMEHHE XapaKTepu3oBaTh (U3MUECKHEe U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, BOJOPO, rpadur, anmas, KpeMHH, a3oT, Gocdop, cepa, XJIop, HATPHIA,
KaJIni, MarHui, KaJblMi, aJIIOMUHUMN, KEJI€30) U CIOKHBIX BEIIECTB, B TOM YHCIIE HUX
BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO, CEPOBOIOPO/, OKCUJIBI U THAPOKCUIBI
MetawioB | - ITA rpymm, amomunaus, meau (II), nunka, sxenesa (11 u I11), okcuasl yraepoaa
(I m 1IV), xkpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
azoTHCTas, a3oTHas, ¢ocdopHas, yroibHas, KpeMHUEBas KHUCIOTa U UX COJH); YMEHHE
MIPOTHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX COCTaBa U
CTpOCHHS, TPUMEHEHHWE BEHIECTB B 3aBHCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh
MIPOTEKAHUS
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XUMHYECKHX TIPEBPAIICHUH B pPA3IMYHBIX YCIOBUSX, BIMSHUE BEUNICCTB M XUMHYECKUX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO IPUPOTHYIO CPEAY;

YMEHHME COCTaBJIATh MOJIEKYJSPHBIE M MOHHBIE YPaBHEHHUS pPEakUUil (B TOM 4HcCIe
peakuuii HMOHHOTO OOMEHa U  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKLUi),
WITIOCTPUPYIOIUX XUMHUYECKHE CBOMCTBA U3YYEHHBIX KJIaCCOB/TPYIIIT
HEOPraHMYeCKUX BELIECTB, B TOM YHUCJIE IOATBEPKAAOIMUX TI'CHETUYECKYIO
B3alMOCBS3b MEXYy HUMU;

YMEHUE BBIYHUCIATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYKO MacChl BEILECTB,
MacCCOBYIO JOJIK XMMHUYECKOIO 3JIEMEHTA B COCIMHEHUH, MACCOBYIO OO BEIIECTBA B
pacTBope, KOJIMYECTBO BEIECTBA U €ro Maccy, oObeM TIa30B; YMEHHE IPOBOAUTH
pacueTsl 110 ypaBHEHUSAM XMMHYECKHX PEAKLHUM M HAXOIUTH KOJIMYECTBO BEILECTBA,
00BEM U MACCy pEeareHTOB WIH IIPOJYKTOB PEAKIUY;

BJIQJICHHEC OCHOBHBIMH METOJaMH HAy4YHOrO TO3HaHMs (HAOIIOJACHHE, H3MEpECHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE) MPHU HM3YYCHHM BEINECTB W XWMHUYCCKUX SIBJICHUU;
yMeHHe cHOpMYITHPOBATH MPOOIEMy U NPEIOKUTH MMYTH €€ PEIICHUS; 3HAHUE OCHOB
Oe3zomacHOil paboOThl C XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOW TIOCYIOM U
1a060paTOPHBIM 000PYIOBAHHEM;

HAJIMYUE NPAKTHUECKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS CIEIYIOIIUX
XUMHUYECKHX JKCIIEPUMEHTOB: M3y4YCHHE M ONMHCAaHWE (PU3NYCCKUX CBOMCTB BEIIECTB;
O3HAKOMJICHHE ¢  (U3HYECKMMH H  XHUMHYECKUMHU  SIBJICHUSMH;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUSI XUMUYECKUX PEaKIUil; 3yudeHUue crocoboB
paszeneHus CMecel; MOJydyeHHEe KHUCIOopoJa M H3yYeHUE €ro CBOWCTB; MOJIYYCHHE
BOZIOPO/Ia ¥ M3Yy4YEHHE €T0 CBOWCTB; IMOJYYEHHUE YIJIEKHCIIOrO Ta3a U M3YYECHHE €ro
CBOICTB; MOJTy4YeHHE aMMHaKa U U3Y4YE€HUE €ro CBOWMCTB; MPUTOTOBIEHUE PACTBOPOB C
ONpeIeTIEHHON MacCOBOM J10JIE paCTBOPEHHOI'O BEIIECTBA; UCCIEAOBAHUE U ONHMCAHKE
CBOMCTB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; MPUMEHEHWE HHIMKATOPOB
(makmyca, MeTHiIOpaHXka U ¢eHondTanenHa) s OmpefeNieHus] XapakTepa cpeibl B
pacTBOpax KHCIOT M UIEJIOYEH; M3y4YeHHE B3aMMOJACHCTBUS KHCIOT C METajllaMH,
OKCHJIaMHd METaJUIOB, PAacCTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;
MOJIy4YEeHUE HEpPAaCTBOPUMBIX OCHOBAHMM; BBITECHEHHWE OJIHOIO METajljla JIPYTUM M3
pacTBOpa COJH; HUCCleJoBaHHEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AaTIOMUHUS U
IIMHKA; peHIeHUEe OKCIEPUMEHTAIBHBIX 3agad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEIMHEHMI»; PpEIICeHUE OHKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«INEeKTPOJUTUYECKAS] AUCCOLUALMSY; PEUIEHUE HKCIEPUMEHTANBHBIX 337a4 10 TeMe
«Baxxueime HeMeTauTbl U KX COSUHEHUs»; PEIICHUE IKCIIEPUMEHTATBHBIX 3a7a4 10
TeMe «BaxHelme MeTauibl MU WX COCIUHEHUS»; XHUMHYECKHE JKCIEPUMEHTHI,
WUTIOCTPUPYIOIINE TMPU3HAKK MPOTEKAHUS PEaKiuii HOHHOTO OOMEHa; KaueCTBEHHBIC
peakIny Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPUI-, OPOMHUI-, HOTH/I-,
cynedar-, Qocdar-, kapOoHAT-, CHUIMKAT-aHHUOHBI, TUAPOKCUA-UOHBI, KaTHOHBI
aMMOHHUS, MarHus, KajbIlus, aTlOMHHHS, kene3a (2+) um skeme3a (3+), meam (2+),
[IMHKA; YMEHHUE TIPEACTABISITh pPE3yJabTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
J0KA3aTeNbCTB, TPaUKOB U TAOIUI] M BBISBIISTH IMIIUPUIECKIE 3aKOHOMEPHOCTH;

0 BIaJCHWE TpaBWIaMH O€30mMacHOr0 OOpameHusi C BEHIeCTBAMH, HCIIOJIB3YEeMbIMH B
MOBCEIHEBHOM KHM3HH, MMPABUJIAMU MOBEACHUS B IIENSAX COEPEIKEHUS 3I0POBbS U OKPYXKAIOIIEH
INPUPOJHON cpefbl; MOHMMaHHE Bpela (ONacHOCTH) BO3ACWCTBUS Ha IKUBBIE OpPraHU3MBbI
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OTpeeNIEHHBIX BEIIECTB, CMOCOOOB YMEHBIIEHUS M TPEAOTBpAllleHUuss HUX BPEIHOTO
BO3/ICIICTBUS; TOHUMaHUE 3HAYECHUS KUPOB, OEIIKOB, YIIIEBOAOB JJI OpraHN3Ma 4eJI0BeKa;

. BJIQJICHUE OCHOBAMHU XHUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIONIEH YMEHHE MPaBHIHHO
UCIIOJIb30BaTh HW3YYCHHBIC BEILECTBA W MaTepHayibl (B TOM YHCIE MHUHEpaIbHBIC
ynoOpeHusi, MeTaJUIbl U CIUIaBbl, IPOAYKTHI MepepabOoTKU MPHUPOJHBIX HCTOYHUKOB
YIIeBOIOPOAOB (YIJisi, MPUPOIAHOrO Taza, HePTH) B OBITY, CENLCKOM XO35HCTBE, Ha
IIPOU3BO/ICTBE;

. YMEHHE YCTAHABJIMBATh CBA3M MEXIY peabHO HAOMI0NaeMBbIMH XUMUYECKUMU
SBJICHUSAMU M IPOLIECCAMHU, MPOUCXOAALIMMHU B MaKpO- U MHUKPOMHUPE, OOBSICHSTH
OPUYMHBI MHOT00Opa3usl BEIIECTB; YMEHHE HHTErpPUPOBaTh XMUMUYECKHE 3HAHUSA CO
3HAHUSIMH JIPYTUX YUEOHBIX IPEIMETOB;

. npezcTaBieHue o chepax mMpoPpecCHOHATBHON NeSTeNbHOCTH, CBA3aHHBIX C XUMHEH U
COBpPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHUKCHHUAX XUMHYECKOM HAayKH,
YTO MO3BOJHUT OOYYAIOLIMMCS PacCMaTPHBaTh XUMHUIO Kak cepy cBoeil Oymymiei
npo(eCCHOHANBHON JeITEIbHOCTH W CHAENaTh OCO3HAHHBIA BBIOOD XHMHHU Kak
po(HIBHOTO TIPeMETa IIPH NEPEX0/ie Ha YPOBEHb CPeTHEro o0Imero oopa3oBaHus;

° HaJIM4UC OIIbITa pa6OTI)I C pa3inYHbIMU HCTOYHUKAMU HHq)OpMaHHH 10 XHMHUH
(Haqua;I U HAaY4YHO-TIOIIYJIsIpHAd JIMTEpaTrypa, CJIOBAapH, CIPABOYHWUKH, HHTCPHCT-
pecprLI); YMCHHC 00BEKTUBHO OLICHHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX U NPAKTUICCKOM ITPUMCHCHHUH.

8 KVIACC

. PACKpbl8ams cMblC OCHOBHBIX XUMHUYECKHUX IOHSTHI: aTOM, MOJEKYyJa, XUMHUYECKHUM
3JIEMEHT, POCTOE BEIIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOTHOPO/IHASA),
BaJICHTHOCTb, OTHOCHUTEINIbHASI aTOMHAasi U MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHas Macca, MaccoBas JOJII XMMHMUYECKOTO DJJIEMEHTa B COEAMHEHHH,
MOJIIpHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHUCIICHMs, XHUMHUYecKas peakuus, KilaccuuKalus peakuuil: peakuuu
COCIMHEHUS, PEaKIMM DPA3JIOKEHHsI, PEaKlMU 3aMelIeHMs, Peakluu OOMEeHa, 3K30- U
SHIOTEPMUYECKUE PEAKIUH; TEIUIOBOM 3(PQeKT peakiuu; SApOo aToMa, IEKTPOHHBIN
CIIOM aTroma, aTOMHas OpOuTalb, paguyc aToMa, XUMHUYECKas CBs3b, MOJSpHas U
HENOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBast
JI0JIs1 BElIeCTBA (IPOLEHTHAsI KOHILIEHTPALMs) B PACTBOPE;

. UTLIIOCMPUPOBAmMb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. II. 1) ¥ IPUMEHSATh
9TH MOHSATHS MPHU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

. UCNONb306amb XUMHUYECKYI0O CHUMBOJHMKY Ui COCTaBJIEHUS (OpPMYJ BEIIECTB MU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

. onpedenams BAIEHTHOCTb aTOMOB DJJIEMEHTOB B OWHApHBIX COEIMHEHUSX; CTENEHb
OKHUCJICHHS DJJEMEHTOB B OWHApHBIX COEAMHEHUSX; MPHUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY KJacCy COEAMHEHMH 1o ¢dopMylaM; BHJ XUMHYECKOH CBSA3U
(KOBaJIGHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

. packpvieams cmoien [lepunonndeckoro 3akona /. M. MeHneneeBa: n1€MOHCTpUPOBATh
MOHMMAaHHUE TEePUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKHUX D3JEMEHTOB OT HX
nonoxkeHuss B [lepuogmueckoil cucreMe; 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHa ABOTa/Ipo; OnucCul8ams u
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xapakmepuzosames TadbnuuHyro ¢opmy Ilepuoanyeckoil CcHUCTEMBl XUMHMUYECKHX
JJIEMEHTOB: pa3lIuyaTh MOHATHUA «TJaBHasg mnoarpynna (A-rpynna)» U «100ouHas
noarpynna (brpymma)», Mamble ¥ OOJbIINME TMEPUOABI;, COOMHOCUMbL O0O3HAYCHUS,
KOTOpbIe uMeroTcs B Tabmnuie «llepuoandeckas cucremMa XUMU4eckux sneMeHToB /1. U.
MenneneeBa» ¢ 4YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX
3JIEMEHTOB (COCTaB M 3apsij sApa, oOliee YHUCIO JIEKTPOHOB M PACIpPENEIIEHUE UX IO
AJIEKTPOHHBIM CJIOSIM);

Kaaccuuyuposams XUMUYECKUE 3JIEMEHThl; HEOPraHMYECKUE BEIIECTBA; XMMHUYECKHE
peakuuu (110 YUCIy M COCTaBY YYacTBYIOIIMX B pEAKIMM BEILECTB, IO TEIIOBOMY
dbdexry);

xXapaxkmepuzosams (OnUCbI6amMy) OOLIME XUMUYECKHE CBOMCTBA BELIECTB PA3IHMYHBIX
KJIACCOB, IOATBEPKIask ONMCAaHUE IIPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKHHﬁ;

NPOCHO3UPO6amMb CBOMCTBA BEILECTB B 3aBUCHMOCTH OT KX KayeCTBEHHOI'O COCTaBa;
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHLBIX YCIIOBUAX,
8bIYUCAAMb OTHOCUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIONIF0 XUMUYECKOTO AJIEMEHTa 1Mo (Gopmyse COeIMHEHUS; MacCOBYIO JOJII0 BEIIECTBA B
pacTBOpE; MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKIINH;

npuMeHsmb OCHOBHBIC OIEpAllMU MBICTUTEIbHON NeATEeIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, 00o0011eHue, CUCTEMAaTH3AIIHIO, KJaccupUKaIuio, BBISIBJICHHE
MPUIUHHOCJICACTBCHHBIX CBSI3eU — AJI1 U3YUCHUA CBOIICTB BCIICCTB U XUMHUUYCCKUX
pCaKHHﬁ; C€CTCCTBCHHO-HAYYHBIC MCTOAbLI IIO3HAHHUA — Ha6JHOI[€HI/IC, HU3MCPCHHUC,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICTICHHBIN);

credogams  TpaBWIIaM  TOJb30BAaHUS XMMHUYECKOW TOCyloM U J1a00paTOpHBIM
o0opy/soBaHUEM, a TakXe MpaBwiaM oOOpallleHHs C BELIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO U
coOMpaHHMIO Ta3000pa3HBIX BelmIeCTB (BOAOpPOJAa UM  KHCIOpPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB € ONpPEAECIEHHON MAacCCOBOM JTOJIEN pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
MPOBOJIUTh XMMUUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHoadTanenH, METUIIOPaHXK U Ip.).

9 KUIACC

PAackpvléams CMblCl OCHOBHBIX XMMHUYECKUX IOHATUH: XUMHYECKMH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, CTEMEHb OKHCIEHUS, XMMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOM 3((EeKT peakuuu, MOjb, MOJSIPHBIM 00BEM, PacTBOp; IIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JIUCCOLMALMSA, pPEaKIMH MOHHOTO OOMEeHa,
KaTaJlu3aTop, XUMHMYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIICHHE
U BOCCTAQHOBJICHHME, aJNIOTPOIUs, aM(pOTEPHOCTh, XMMHUYECKas CBs3b (KOBaJIEHTHAs,
WOHHAsl, METAJUIMYecKas), KpUCTa/UIMYecKasi pemerka, KOppo3us METauIOB, CILIABBI,
CKOPOCTh XHMMHYECKOW peakiuu, mpeaenabHo pgonycrumas kouueHtpauus (ITIK)
BELIECTBA,

ULTIOCMPUPO6AMs  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM (cM. m. 1) u
MPUMEHSITh 9TH MOHATHUS MPU OMMCAHUH BEIIECTB U UX MPEBPAILCHUN;
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ucnonvb306ams XUMHUYECKYI0 CHMBOJHMKY [UJISl COCTaBieHHMs (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;
onpeoensams BaJCHTHOCTh U CTETIEHb OKUCICHUS] XUMHUYECKUX JIEMEHTOB B COCTUHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAAJIC)KHOCTh BEIIECTB K OMpPeIeIEHHOMY KJIAacCy COECIUHEHHM
no Qopmynam; BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeTaJNIM4ecKas) B
HEOPraHMYECKUX COCAMHEHUSX; 3apsi/i MOHA M0 XUMHUYECKO (opmyrie; xapakTep cpeibl
B BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCIUHEHHH, TUI KPUCTAUIMYECKOW PeléTKU
KOHKPETHOI'O BELIECTBA;
packpvieams cmuica Ilepuogmueckoro 3akona J[. M. MenneneeBa u 1eMOHCTPUPOBATH
ero MOHUMAaHHE: OnuUCyLIBAMdb U xapakmepuzosams TadnuuHyo Gopmy Ilepuonnueckoit
CUCTEMbl XUMHUYECKHX DJIEMEHTOB: pa3linyaTh MOHSTHUS «IJIaBHasg mnoarpymmna (A-
rpymmna)y u «mobouyHas mnoarpynma (b-rpymma)», Manble u  OONbIIME TEPUOJIBI;
coomHocumb 0003HAUEHUs, KOTOpbIe HWMEIOTCI B TMEPHOJMYECKON Tabnuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsia sizpa, oOIIee YUCIIO JIEKTPOHOB U paclpe/ieieHue UX IO AJIEKTPOHHBIM CIIOSIM);
00vACHAMb 00IINE 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCTUHEHUI
B IIpeJieax MaJIbIX MEPHOOB U TJIABHBIX MOJATPYIIN C YUETOM CTPOCHHUS UX aTOMOB;
Kaaccuuyupoeams XAMUYECKUE DIIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA; XMMUYECKHE
peakuuu (IO YMCIy U COCTaBY YYacTBYIOLIUX B pPEaKLIMHU BELIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
xapakmepuzosams (onuceviéamy) o0OMHEe W CHenu(UIecKrne XHMHUYECKHE CBOWMCTBA
IPOCTBIX U CJIOXKHBIX BELIECTB, MOJATBEPXKJIAsi ONUCAHUE MPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;
cocmaensams ypaBHEHUS AJEKTPOIUTUYECKON JUCCOLMALUN KHUCIIOT, IIEI0YEeH U COJEH;
MOJIHbIE U COKpAlllEHHBbIE YpaBHEHUs peakUui MOHHOrO OOMEHa; ypaBHEHHUS PEaKIHii,
MOATBEPXKJAIOIINX  CYHIECTBOBAHWE TIE€HETHMYECKOM CBSI3M  MEXKIYy  BEIIECTBAMU
Pa3INUYHBIX KJIACCOB;
Packpviéams CYIIHOCTb OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakuuin
OCPEACTBOM

COCTaBJICHHSA 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ;

NPOCHO3UpPOBamMsb CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS; BO3MOXKHOCTHU
MPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX,

8bIYUCTAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIeMEeHTa Mo (hopMyre COeTUHEHHS; MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope; MPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON peaKkiuy;

cnedogamy  TIpaBWJIAaM  TOJB30BAaHWS XHMHUYECKOH TOCYIOH ¥ J1abopaTOpHBIM
o0opymoBaHMEM, a TakXKe IpaBHIaM OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBHHU C
UHCTPYKLHUSMH 110 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U
coOupaHHio

ra3oo0pa3HbIX BEIIECTB (aMMHaka W YIJIEKUCIOro rasa); [ mnposooums peakuuu,
HOJTBEPKIAIOIINE KAUeCTBEHHBIN COCTAaB PA3JIMYHbIX BEIIECTB:

pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI- OpoMUA-, MOAMI-, KapOoHat-, ¢ocdar-, cuIMKar-,
cynbdar-, TUAPOKCUA-HUOHBI, KATHOHbl aMMOHHMSI M HMOHBI M3YYEHHBIX  METaJlIOB,

MNPUCYTCTBYIOIIHEC B BOAHBIX pACTBOpPAX HCOPTraHUYCCKUX BCUICCTB;
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° npumersims OCHOBHBIC OIICpaluu MBICITUTSIIEHOM JCATCIIBHOCTH — aHaJlu3 WU CHHTE3,

CpaBHCHHE, O606HI€HI/IG, CUCTEMATU3AIUIO, BBISABJICHUEC NIPUYINHHO-CICACTBCHHBIX CBs3eH

— I HU3Yy4YCHUSA CBOMCTB BCIICCTB W XHMHYCCKHUX peaKHHﬁ; C€CTECCTBCHHO-HAY4YHEBIC

METOJIbI

IIO3HAHUuA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOIACIUPOBAHUEC, OKCIICPUMCHT

(peanbHBIN M MBICTICHHBIH ).

IV. TemaTuveckoe mJIaHupoOBaHue NpeaMeTa « XUMH»

1 ycraHOBICHWE JIOBEPHUTEIBHBIX  OTHOIICHUNW  MEXAY  MEAarorm4ecKuM
pabOTHUKOM M €ro OOy4YaloUUMHUCS, CIOCOOCTBYIOIIMX ITO3UTUBHOMY
BOCIIPUATHIO OOYYarOIIMMHUCS TPeOOBaHUH W TPOCHO IMEJArOorHuecKoro
paboTHUKA, TIPHUBJIICYCHUIO WX BHUMaHHSI K OOCYy)KJaeMol Ha ypoke
nH(OpPMAIIMHY, aKTUBU3ALIMN UX [TO3HABATEIBHOM JEITECIbHOCTH;

2 mno0yxaeHue oO0ydJaromMxcsi coOMogaTh Ha ypOKe OOLIEHPUHATHIE HOPMBI
MOBEJICHUS, TMpaBWia  OOMIGHHS CO  CTapmuMu  ([eJaroru4ecKuMU
paboOTHMKAaMU) M CBEPCTHHKAMHU (OOYYarOIIUMHUCA), MPUHIUIBI y4eOHOU
JUCIUIIIMHEL U

CaMOOpraHu3aIlnu;

IMPUBJICYHCHUC BHHUMAaHUSA 06yqafomnxca K LIOCHHOCTHOMY AacCIICKTy H3Yy4aCMbIX Ha YpPOKax

SBIICHUH, OpraHu3alus uX paboThl C TOTyYaeMOW Ha YPOKE COIMANIBbHO 3HAYMMON HH(pOopMaluei

— HWHHUIOWUHUPOBAHUC C€C O6C}’)KI[GHI/I$[, BbICKa3bIBAaHUA O6y‘-IaIOHII/IMI/IC$I CBOCIro0 MHCHHUA IIO €€

MOBO/TY, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;

3

UCIOJIb30BAaHUE BOCIMTATEIbHBIX BO3MOXKHOCTEH coJepxkaHus y4eOHOro
npeaMeTa uepe3 JEMOHCTpPALUI0 O0YyYarolMMcs MPUMEPOB OTBETCTBEHHOTO,
IPakJJaHCKOTO MOBEIEHUS, IPOSIBICHHSI YEIOBEKOIIO0MS U 100pOCepASUHOCTH,
yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB Ul YTEHUS, 3a7ay JJs pelleHus,
npoOJeMHBIX CUTyallui 17151 00CYKICHHUS B KI1acce;

NPUMEHEHHE Ha YpOKE HWHTEPAaKTUBHBIX (GOpM pabOThl C OOy4YarOUIUMUCS:
UHTEJUIEKTYaJbHBIX HWTP, CTUMYJIHPYIONIMX TO3HABATEIHbHYI0O MOTHBAILIUIO
o0yyaromuxcs; AUJAKTHYECKOro TeaTpa, IJie MOJyYeHHbIe Ha YpPOKE 3HaHUS
OOBITPBIBAIOTCS B TEATPAIBHBIX ITOCTAHOBKAX; IUCKYCCHH, KOTOPBIE IaroT
00y4aromuMcsi BO3MOXHOCTb MPUOOPECTH OMNBIT BEJIEHUS KOHCTPYKTUBHOI'O
Janora; TpymnmoBod paboTel WiM paboThl B Mapax, KOTOpbIE ydaT
oOydaromuxcsi KOMaHIHOM paboTe W  B3aMMOJCHCTBUIO C  JAPYTUMH
00y4aroMMUCs; BKIIOYEHHE B YPOK UTPOBBIX MPOLENYp, KOTOPbIE MOMOTAIOT
NoJ/Iep)KaTh MOTHBALIMIO O0YYAIONIMXCS K MOJYYEHHUIO 3HAHUH, HAJIaXXKMBAHUIO
MIO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIICHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHUIO

JT00poKenaTeapHO aTMoCc(ephl BO BpeMs ypoKa;

5

OopraHu3anunsa I_HG(I)CTBa MOTUBHUPOBAHHBIX W 3pYAUPOBAHHBIX o6yqa101unxc51
Haax WX HCYCICBAOIIMMHU OAHOKJIIACCHUKAMH, HAROIICTO 06y‘laIOH_II/IMC$I
COIMATLHO 3HAYUMBIA OIIBIT COTPYAHUYCCTBA U B3aMHOM IIOMOIIH,

HHULIUUPOBAHUC u nmoaACpIKKa HCCIIeI0BaTEIbCKOM JACATCIIBHOCTH
06yqa101u1/1x051 B paMKax pcai3alilui UMH HHAWUBUAYAJIBHBIX U TPYIIIOBBIX
HCCICOOBATCIIbCKUX IMPOCKTOB, UYTO JacT 06y’~Ia}OH_[I/IMC$I BO3MOXHOCTbH
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MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUs TEOPETHYECKOil MpoOiIeMbl,
HaBbIK TE€HEpUpOBaHUA U OGOpMIIEHHUS COOCTBEHHBIX HAEH, HaBBIK
YBOKUTEIBHOTO OTHOLICHHA K YYXKHM HIEesM, OQOpMIEHHBIM B paboTax
JOpYTUX  HUCCIEeNOBaTeNe, HaBbIK IYOJUYHOTO  BBICTYIUICHHS  Tepea
ayIUTOpHUEN, apryMEHTUPOBAHUS U OTCTaUBaHUS CBOEH TOUKH 3PEHUSI.
7 opraHuzanusi TpPEAMETHBIX  00pa3oBaTelbHBIX  COOBITHMH  (IIpoBeneHue
IPEIMETHBIX HENIENb) 7151 00YUaIOLUXCsl C LIEJIbI0 Pa3BUTHUS [103HABATEIBLHON U
TBOPYECKOI aKTUBHOCTU, HHUIIMATUBHOCTU B PA3NIMYHBIX chepax MpeaMeTHOU
NeSITEIbHOCTH, PACKPBITHS TBOPYECKHX CIIOCOOHOCTEH, OOYYaroUIMXCs C
pa3HbBIMU
00pa3oBaTeNbHBIMU MOTPEOHOCTSAMU U MHAUBUTYaIbHBIMH BO3MOXHOCTSIMU;
8 mnpoBeneHue y4yeOHBIX (OJIMMIIMAJIBI, 3aHUMATEIbHBIE YPOKU U MATUMHUHYTKH,
YPOK - JenoBas urpa, o0pa3oBaTelbHOE IYTEIIECTBUE, MacTep-KJIacChl,
YPOKHUCCIIEIOBAaHUE, MEJarornyecku MacTepckue, o0pa3oBareibHble KBECTHI U
Ip.) ¥ yueOHO-pa3BleKaTeIbHBIX MEPONIPUATHI (TypHUDP 3HAHUI, BUKTOPHHBI,
JUTEepaTypHask KOMIIO3UIIMS, KOHKYpPC ra3eT U pPUCYHKOB, IKCKYPCHS U Jp.)

V. TemaTuueckoe
IJIAHMPOBAHHUE.
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No HanMenoBanus pa3aeioB H Konnuecrso yacos DIIEKTPOHHBIE IMpuo
TeM MPOrpaMMbl (undpossie) BIii
06pa3OBaTeﬂbelE ocy
pecypcsi
COLL¥
3HA
i
Beezo | Koumpo | Ipaxmu
JbHbBIE YecKue
pabom | padomol
bl
Pa3znen 1. OcHOBHBbIE MOHATHS XHMHH (YPOBEHb ATOMHO-MOJIEKYISIPHBIX MPeICTABICHHH)
1.1 | Tema 1. IlleppoHauajbHbIe 20 2 bubnuoreka 4
XHMHYeCKHe MOHATHSA IHOK https://m.edsoo.ru/
7141837¢
Hroro no pazaeny. 20 2
Pa3nen 2. Baxkneiimmne npeacTaBuTe/IH HEOPraHH4YeCKHX BeLecTB.
2.1 | Tema 1. Kucaopoa. 6 1 bubnuoreka 4
LHOK https://m.edsoo.ru/
7141837¢c
2.2 | Tema 2. Bonopoa. 4 bubnuoreka 4
[1OK https://m.edsoo.ru/
7f41837c¢
2.3 | Tema 3. PacTtBopsl. Boaa 8 1 1 bubnnoreka 4
I1OK https://m.edsoo.ru/
7f41837¢
2.4 | Tema 4. Koan4yecTBeHHbIE 6 bubnuoreka 4
OTHOIIEHHS B XHMHH ITOK https://m.edsoo.ru/
7141837¢c
2.5 | Tema 5. OcHOBHBIE KJIACCHI 14 | | bubnuoreka 4
HEOPraHHYeCKHX IOK https://m.edsoo.ru/
COeHHEHH I 7141837¢c
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Hroro mo pasaeay. 38 2 3
Pa3nen 3. Illeppoanueckuii 3aK0H M MEPHOANYECKANA CHCTeMAa XUMH4YecKHX djiemenToB . . Mennae
Crtpoenue aToma
3.1 | Temal. llepunoanueckas 2 bubnuoreka 9
CHCTEMA XHMHYECKHX [{OK https://m.edsoo.ruw/
yiemenTos /I.H. 7f41837c¢
Mennenieesa.
3.2 | Tema 2. XuMHYeCKasi CBS3b. 3 bubnuoreka
I[HOK https://m.edsoo.ru/
7141837¢c
3.3 | Tema 3. OkucIUTEIBHO- 5 | bubnuoreka K
BOCCTAHOBHUTEIbHbIE I1OK https://m.edsoo.ru/
peaKuHu 7141837¢
Hroro no pasaeny. 10 1
Bcero. 68 3 5
9 kaacc.
No HanmeHnoBaHus pa3neiioB U KosnnyectBo 1yacos DJIEKTPOHHBIE IIpunodperaem
TeM MPOrpaMMebl (uudgposbie) BIH ONIBIT
o0pa3oBaTe/bHbIC OCyLIeCTBJICH
pecypchl us
COIHAJIbHO-
3HAYMMBIX
nex*
Bcezo | Konmp | I[Ipakmu
ONlbHble | uecKue
pabom | pabomwi
bl

1 PA3JIEJIL. BemecTBO H XUMHYeCKasi peakus
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1.1 | Tema 1. Ctpoenue 4 http://www.hemi.nsu.ru/ 1,2,3,4,5,6
BelllecTBA. ucheb181.htm
OCHOBBI XUMUH.
HNHTepHeT-yueOHuK.
1.2 | Tema 2: Muoroodpasue 7 http://fcior.edu.ru 1,2,345,6
XHMHMYECKHX peaKkuuid ®enepanphbiil nentp 1O
pecypcos
1.3 | Tema 3. 3 http://fcior.edu.ru 1,2,3,4,5,6
DJIEKTPOJIMTHYECKAs ®enepanbhblil nentp MO
AMCCOIHALIUS pecypcoB
1.4 | Tema 4. Peakuuu MOHHOI'O 7 http://fcior.edu.ru 1,2,3,45,6
oOMeHa. ®enepanphblil nentp 1O
pecypcos
Hroro no pazneany. 21
Pa3nen 2. HemeTa/uibl M X cOeIMHEHUS.
2.1 | Tema 1. I'ajioreHnl 5 https://resh.edu.ru/subjec
t/29/ 1,2,3,4,5,6
Poccuiickast anekTpoHHas
1Ko
2.2 | Tema 2. XaJbKOreHbl — 7 http://schoolcollection.edu.ru 1,2,3,4,5,6
31eMeHThl VIA-rpynnsi. €IMHAs KOJUICKIIHS
U (HPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
2.3 | Tema 3. DjeMeHTHI 10 http://fcior.edu.ru 1,2,345,6
VArpynnsl. ®enepanbhblil nentp 1O
pecypcos
2.4 | Tema 4. DjeMeHTBI 8 http://fcior.edu.ru 1,2,3,4,5,6
IVArpynnsl. ®enepanbHsblil nentp MO
pecypcos
Hroro no pasneany. 30
Pa3nen 3. MeTa/iibl U UX COeIMHEHUS
3.1 | Tema 1. O0mas 3 Poccuiickas 1,2,3,4,5,6
XapaKTepuCcTUKAa JNEKTPOHHAS HIKOJIa
XHMHUYECKHX 3JIEeMEHTOB — MynsTuMeana yueOHBIN
MeTaJlJIOB. kypc «1C: OGpa3oBaTenbHas
koJutekmust. O0IIass XUuMus»;
3.2 | Tema 2. lllesr0unbie 2 https://resh.edu.ru/subjec 1,2,3,4,5,6

MeETaJlJbl.

t/29/
Poccniickas anekTpoHHas
HIKoJIa
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3.3 | Tema 3. 2 http://schoolcollection.edu.ru 1,2,3,4,5,6
IlenoyHo3eMenbHbIE €MHAasl KOJUIEKIIHSI
MeTaJLIbl.
U POBBIX 00pa30BaATEIBHBIX
pecypcos
3.4 | Tema 4. AnioMuHUiIA 2 http://schoolcollection.edu.ru 1,2,3,4,5,6
€IMHAas KOJUICKIIHS
U (HPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
3.5 | Tema 5. KeJieso. 5 1 1 https://resh.edu.ru/subjec 1,2,3,4,5,6
t/29/
Poccuiickast anekTpoHHas
HIKOJIa
HTroro no pazaeiy. 14 1 1

Pa3znen 4. Xumus u oxkpyxamomas cpeaa

4.1 | Tema 1. BemecrBa n 3 https://www.hij.ru/ XKypnan 1,2,3,4,5,6,7,
MaTepHAaJIbl B JKU3HI «XWAMUS ¥ KAZHDbY» 8
yeJ10BeKa.

Hroro no pazneany. 3
Bcero 68 3 4

[{eeBBIM IPHOPHUTETOM BOCITUTAHUS JICTEH FOHOIIECKOTO BO3pACTa SBJISETCS CO3/IaHUE
6HaFOHpI/I$[THBIX YCHOBI/Iﬁ 1A HpI/IO6p€T€HI/I$[ IIKOJIbBHUKAMMH OITbITa OCYHIGCTBJ'ICHI/IH COIIUAJIBHO
3HAYUMBIX JIeJ1. DTO:
1.omBIT €T, HAMpaBJICHHBIX HA 3a00TY O CBOEH CeMbe, POJHBIX U OJIM3KHX;

2. TPYZOBOH OTBIT, OMBIT YYaCTHsI B MPOU3BOICTBEHHOI MPAKTHUKE;

3. OTIBIT JIeJI, HAMPABJICHHBIX HA IMOJI3y CBOEMY POJHOMY TOPOAY WM CElTy, CTpaHe B

OEJIOM, OIIBIT ACATCIBHOI'O BI)Ipa)KeHI/ISI CO6CTBCHHOI>1 l"pa}K)IaHCKOI\/JI IIO3UIINH,

4.0TBIT IPUPOTOOXPAHHBIX JIET,;
5.0HBIT pa3pemeHI/I$[ BO3HUKAKIINX KOH(i)J'II/IKTHBIX CI/ITyaIII/II\/JI B IIKOJIE, JOMa WJIKX Ha y.]'II/IIIe;
6. ONBIT CaMOCTOSITEILHOTO TNPUOOpPETeHHs] HOBBIX 3HAHWW, MPOBEIACHHUS HayYHBIX
WCCJICTOBAHMMA, OTIBIT IPOSKTHOM NESTEIILHOCTH,
7. OIIBIT HSyquI/IH, 3alIUThI U BOCCTAHOBJICHUS Ky.HBTypHOFO HacJaeaus 4€JI0BCUYCCTBA,
OTIBIT CO3/1aHUsI COOCTBEHHBIX MPOU3BEICHHUM KYIbTYpPHI, ONBIT TBOPUECKOTO
CaMOBBIPKEHUS; 8. OMBIT BEJACHUS 3I0POBOTO 00pa3a KU3HU U 3a00THI O 3JT0POBBE
JIPYTHX JIIO/ICH; 9. OMBIT OKa3aHUS MOMOIIU OKPYKAFOIIUM, 3a00ThI O MAJIBIIIAX WA
MOKUJIBIX JIFOJISIX, BOJIOHTEPCKHUM OMBIT;

10. oneIT caMOnIO3HAHUS U caMoOaHaJin3a, OMbIT COOUAJIbHO ITPHUEMIIEMOT'O
CaMOBLIPpAXXCHHA 1 CaMOpCain3alinu.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIA
YUYEHUKA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus. 8 knacce/Pymsuruc I'.E., ®enpaman @.1°., Akunoneproe obmiectBo «M3marenbcTBo
«[IpocBermenue»

2 Xumus: 8 KI1.: SIEKTPOHHOE MPUIIOKEHUE K YICOHHKY.

3T'a6pycesaH. U Xumus: pabouas terpans: 8 ki. /H. U. 'abpyceBa. — M.:
IIpocsemenue.

4T apaH. H. Xumus: 3agaunuk ¢ «rmomoriaukom»: 8—9 kir. /H. H. I'apa, H. 1. I'abpyceBa. —
M.: [Ipocsenienue.

5. Xumus. 9 knacc/Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe oomectBo «M3marenbcTBo
«IIpocBemenune»

6 Xumust: 9 KI1.: 2JIEKTPOHHOE MPHUJIOKEHNUE K YICOHUKY.

7.1 apaH. H. Xumus: 3agaunuk ¢ «romoutaukom»: 8—9 k. /H. H. T'apa, H. U. 'aGpyceBa. —
M.: IIpocBenienue

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1T apaH. H. Xumus. Pabouune nporpammsl. [Ipenmernas nunus yueonuxos I'. E. Pyasutuca,
@. I'. ®enpamana. 8—9 knaccel / H. H. 'apa. — M..: [Ipocsenienue.

2’ a6 pyceBaH W Xumusa: pabouas terpans: 8 ki. /H. WU. I'abpyceBa. — M.:
IIpocsemenue.

3T apaH. H. Xumus: 3agagnuk ¢ «rmomomaukom»: 8—9 xi. /H. H. I'apa, H. U. 'abpycesa. —
M.: IIpocBenienue.

APanmenkuit AL M. Xumust: quaakrudeckuid marepuan:8—9 ki. / A. M. Panenkwmii. — M.:
IIpocsemienue.

ST apaH. H. Xumusa. Ypoku: 8-9 k. / H. H. I'apa. — M.:IIpocsemienue.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

8 KUIACC
1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (caliT 11t yIUTENISI XUMHHA B OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v
nedelju/11-0-23
7) https://resh.edu.ru/subject/29/8/
8) https://interneturok.ru (8 kmacc)
9) http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu
10)  https://skysmart.ru/articles/chemistry
11)  Tloprtan Beepoccuiickoit omuMIuabl MIKOJILHUKOB. http://rusolymp.ru/
12)  Pycckuii oOpa3oBarenbHblii optai. http://www.gov.ed.ru
13)  ®enepanbHblil poccuiickuil 001Ie00pazoBaTeNbHbIi mopTai. http:// www.school.edu.ru
14)  denepanbHblit mopran «Poccuiickoe oopasoBanuey. http://www.edu.ru
15)  Tlopran komnauuu «Kupuma u Medoauii». http://www.km.ru
16)  Oo6pasoBatenbHblil mopTal «Yueday. http:// www.uroki.ru
17)  Kypuan «Kypbep oOpazoBanusi». http://www.courier.com.ru
18)  XKypuan «BectHuk oOpazoBanus». http://www.vestnik.edu.ru
19)  Usnarensckuit nom «IIpodkuuray. http://www.profkniga.ru
20)  Mszparensckuii oM «l ceHTsOps». http://www.lseptember.ru 21) decrusanb

neparorndeckuil uaen «OTKPBITHIN YpOK» (M3AaTenbCKUil oM «1 ceHTIOps»).

http://festival.1september.ru

22)
23)
24)

https://elementy.ru/catalog?type=39

https://www.alto-lab.ru

Nurtepuer nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/ 25) http://www.mon.gov.ru
MuHuCcTEpCTBO 00pa30BaHUS U HAYKU.

26) Caiir CIIAM I'MA: PEITY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC
1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (caliT nnst yauTens XUMUHA U OHOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_
nedelju/11-0-23
7) https://resh.edu.ru/subject/29/9/
8) https://interneturok.ru (9 kmacc)
9) https://skysmart.ru/articles/chemistry/
10)  https://www.alto-lab.ru

34



11)
12)
13)
14)
15)

17)
18)
19)
20)

[Topran Beepoccuiickoi onmuMmuaabpl MIKOIBHUKOB. http://rusolymp.ru/

Pycckuii o6pazoBatenbHbIN mopTain. http:// www.gov.ed.ru

denepanbHblil poccuiickuii 001eoopa3zoBaTenbHbli noptat. http://www.school.edu.ru
Denepanbublil mopran «Poccuiickoe odpasoBanuey. http:// www.edu.ru

[Topran xomnanuu «Kupwut u Medoauii». http:// www.km.ru 16) OGpa3zoBarenbHbIi
noptai «Yuebay. http://www.uroki.ru

Kypnan «Kypbsep oOpazoBanus». http://www.courier.com.ru

Kypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

W3narensckuit nom «lIpodxuuray. http:// www.protkniga.ru

Wznarensckuit  gom  «l1  ceHTsiOpsi». http://www.lseptember.ru 21) ®Decruanb
nenarornyeckuii uaei «OTKpBIThIA ypOK» (M3IATeNbCKUi oM «1 CeHTAOp»).

http://festival.1september.ru

22)
23)

https://elementy.ru/catalog?type=39

WNHuTrepuer rnopran
[Tpolllkomy.pyhttp://www.proshkolu.ru/ 24)
http://www.mon.gov.ru MuHuctepcTBo 00pa3zoBaHUs
U HAYKH.

25) Caiir CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru
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