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ITosicHuTeIbLHAS 3aIUCKA

Pabouas mporpamma 1o XMMHUHM Ha YpPOBEHb OCHOBHOT'O OOIIEro OOpa3oBaHMS IS
obyuaroruxcst 8—9-x kiaccoB MbOVY «Capanunackas COILL» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaAHUSIMHU:

- OepepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoii
Denepauuny;

- npukaza MwunHnpocBemenus oT 31.05.2021 Ne 287 «O06 yrtBepxkaeHuu ¢heaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa OCHOBHOT'O O0ILEro 00pa3oBaHU»;

- npukaza MunnpocBemenus oT 18.05.2023 Ne 370 «O06 yrBepxkacHUU GdenepaabHOM
00pa3zoBaTeNbHON MPOTrPaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs;

- mpukaza Munnpocsemienuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHu3allil W  OCYLIECTBICHHS 00pa3oBaTENbHOM  JEATETBHOCTH IO  OCHOBHBIM
o0mieoOpa3oBaTeibHbIM MporpaMmMaM — OOpa30BaTeIbHBIM MporpaMMaM HadyallbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHU»;

- Konuenuuu npenopaBanus yueGHOro rnpeaMera « XUMHUSD»;

- Konnenmuu skonorndeckoro o0pazoBaHus B CUCTEME OOIETO 0Opa30BaHUS;

- KoMIUIekCHbIM TUIAaHOM MEpONPUSTUN 10 TOBBIIICHUI0 KayecTBa MaTEeMaTHYeCKOro M
€CTECTBEHHO-HAYYHOTO 0Opa3oBaHus Ha repuo 1o 2030 rona;

- CII 2.4.2.4283-26 «CaHHTapHO-3MHJIEMHOJOTUYECKHE TpEeOOBAaHUS K OpTraHHU3aIUsIM
BOCTIUTaHUS M OOYYCHHs, OTIBIXa M O3OPOBICHHS JIETEH M MOJIOACKH», YTBEPKICHHBIX
MIOCTaHOBJICHUEM I'JIaBHOTO caHuTapHOro Bpaua ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBBI M TpPeOOBaHUS K O0OECIECUYCHUIO
O0e3zonmacHOCTH M (WiIM) OE3BPEIHOCTH I 4YelloBeKa (aKTOPOB Cpeabl OOMTAHHS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM ITIABHOI'O CAHUTapHOTro Bpaya oT 28.01.2021 Ne 2.

- Ilpuxaza Munmnpocpemenus Poccun ot 10.11.2025 N 808 "O BHeceHMM W3MEHEHUH B
HEKOTOpbIE ITpuKa3bl MuHucTepcTBa npocsemenus Poccuiickoit denepanuu, Kacaromuecs
denepanbHBIX 00pa30BaTENbHBIX MPOTPAMM HAYAIBHOTO OOIIEr0 0Opa3oBaHHWs, OCHOBHOTO
o01miero o0pa3oBaHus U CpeHETo o0IIero oopazoBanus',

- IIpukaza MunucrepctBa npocenieHusi Poccuiickoii @enepanuu ot 8 oktaodps 2025 1. Ne
729 “O BHeceHMH W3MEHEHHM B HEKOTOpblE MpUKa3bl MMHHUCTEPCTBA IPOCBELICHUS
Poccuiickoit  ®enepanuu, Kacarommuecs (enepanbHbIX 00pa3oBaTENIbHBIX MPOTpamMm
Ha4YaJIbHOTO 00IIero 00pa3oBaHUs, OCHOBHOTO OOINEro OOpa30BaHUS W CPETHETO OOIIEro
obOpazoBaHus’;

- [Ipukaza MunucrepctBa npocseiienus: Poccuiickoit ®enepaunn ot 18.06.2025 Ne 467 "O
BHECEHUU W3MEHEHMI B HEKOTOpble MpHKa3bl MuUHHCTEpCTBA 00pa3oBaHUs M HAyKH
Poccniickoit ®@enepauun u  MuHuncrepctBa npocsewmeHus Poccuiickonn  ®enepanum,
Kacatormuecs: (eaepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIBHOTO
00111ero 1 OCHOBHOTO 00I1IeT0 00pa3oBaHus".

PaGouas mporpamma OpHeHTHpPOBaHA Ha IEJIEBbIE MPUOPUTETHI, CHOPMYITUPOBAHHBIE
B (enepanbHOM pabodeil nmporpaMMe BOCIUTaHUS U B paboyeil mporpamme
Bocnutanud MBOY «Capanunckas COIL»

[IporpamMma o XMMHUK Ha ypOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHMs COCTAaBJIEHA Ha
OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHMS OCHOBHON 00pa30BaTeIbHONH MIpPOrpaMMBbI
OCHOBHOTO o00miero oOpaszoBanwusi, mpencraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
(benepanbHOl paboueil mporpaMmbl BOCHUTAHMSI M C YYETOM KOHLIENIUHU MPETOAaBaHUs
yueOHOro npenmera «XuMus» B 00pa3oBaTesIbHBIX opranu3anuax Poccuiickoit denepanyu.
[IporpaMma 1o XMMHM JaeT MpeJICTaBiIeHHE O LEeisIX, oOmed cTpareruu oOydyeHus,
BOCIIUTaHHUS M Pa3BUTHS OOYYAIOLIMXCS CPEICTBAMU Y4eOHOIrO NpenMeTa, YCTaHaBIMBAET
00s13aTeIbHOE MPEIMETHOE COZIEp KaHNe, IPEeyCMaTPUBAET paclpe/esieHne ero Mo Kiaccam



U CTPYKTYpHpPOBAaHHE IO pasfelaM U TeMaM IpPOrpaMMbl IO XHMHHU, OIpeesieT
KOJINYECTBEHHbIE M  KAYECTBEHHBIC XAapaKTEPUCTUKU COACPIKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YUYECHHUS! XMUMUHU C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKU y4eOHOro Mpolecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpenenser
BO3MOKHOCTH TIpEAMETa Ui pealn3aluil TPeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHONM MPOrpaMMbl Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHMs, a Takke
TpeOOBaHUI K pe3yibTaTaM OOYYeHHS XMMHUU Ha YpPOBHE IleNieil M3ydeHHs IpeaMeTa U
OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHON JEATEIBHOCTH OO0Y4Yarolerocs MO OCBOEHUIO
y4eOHOTO Co/lepIKaHusl.
3HaHUE XMMHHU CIY’KUT OCHOBOW JUIsl (DOPMHUPOBAHMS MHUPOBO33PEHUS 0OydaroLIerocs, €ro
NPEJCTaBICHUNA O MaTepHajJbHOM EIUHCTBE MHpA, BAXHYIO pPOJIb HIPalOT (OpMHpPyEMbIe
XUMHUEH IpeJCTaBIeHUs] O B3aUMOINPEBPALICHUAX HSHEPrMM M 00 SBOJIIOLMU BELIECTB B
NPUPOJIE, O MYTAX PEIICHHs TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPDbEBOM, HHEPreTHYECKOW, MHUIINEBOM UM HKOJIOTMYECKOol Oe30macHOCTH, MpobiieM
3[IPaBOOXPAHCHHUS.

N3ydenue xumuu:
- CIIOCOOCTBYET pean3alii BO3MOXXHOCTEH JUIsl CAaMOPa3BUTHUSA M (POPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el U (PyHKIIMOHATIbHON TPAMOTHOCTH;
- BHOCHUT BKJIaJ] B ()OPMHUPOBAHHUE MBILIUICHUS ¥ TBOPUYECKUX CHOCOOHOCTEH O0ydJaromuxcs,
HaBBIKOB HX CAMOCTOSITEIbHOM y4eOHOW  JEsATEeIbHOCTH, HKCHEPUMEHTAIbHBIX U
WCCIIEIOBATENIbCKUX yMEHUH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOH JKM3HU, TaKk H B
poeCCUOHATILHOM 1EeATEIbHOCTH;
- 3HAKOMHUT CO CHEHU(PHUKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3[UIsIa HA EAMHCTBO MPHUPOJAbI M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(hOpMHPOBAHNYU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUYaIOIINXCS;
- cnocoOCTByeT ()OPMUPOBAHMIO LEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO-HAyUHBIM
3HaHUSAM, K TMPHUPOJE, K YeIOBEKY, BHOCHT CBOH BKJAaJ B HKOJOTHYECKOE OOpa3oOBaHHE
oOyJaromuxcs.
JlaHHBIC HampaBieHUS B OOYyYEHHMHM XHMHU OOECIICYMBAIOTCA CHEIM(DHUKON CoaepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCA MeJaroru4eckyd aJalTHUPOBAHHBIM OTPAKEHHEM
0a30BOif HAYKH XMMHHU Ha OTIPE/ICTICHHOM JTalle €€ Pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00IIero o0Opa3oBaHUSI OPHUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl IEPBOHAYANBHBIX MOHSITUA XUMHH, OCHOB
HCOpFaHquCKOﬁ XUMHUU W HCKOTOPBIX OTACJIBHBIX 3HAYUMBIX HOHATHHU opraHqucxoﬁ
XUMHH.

CrtpykTypa COIep)KaHUsl MPOTPaMMBI IO XUMHUH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K ee uzydeHuro. ConepkaHue CKIAAbIBACTCS U3 CUCTEMbI MOHATUH O XUMHUYECKOM
JJIEMCHTE U BEHICCTBE U CHUCTCEMBI MOHATHA O XHUMHYECKOM pCaKknum. O0e ITH CHUCTEMEI
CTPYKTYPHO OPraHU30BaHbI MO MPUHIIMITY MOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMI Ha OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

- ATOMHO-MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

- [Tepnoanueckoro 3akona /.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

- YUCHHUA O CTPOCHUHU aTOMAa U XUMHAYECKOU CBA3HU,

- IPEACTABICHUI 00 SNMEKTPOIUTUUECKOM TUCCOIMALIMN BEIIECTB B pACTBOpaxX.
Teopernyeckne 3HaHMS pPAcCMATPUBAIOTCS HA OCHOBE SMIHMPUYECKH TIOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, PA3BHBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMmy,
BBINOJNHSAS (PYHKIUU OOBSICHEHHSI U MPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUSI U MOJTYyUYEHUS U3y4YaeMbIX BEIIECTB.



OcBoeHHE TIPOrpaMMBI 110 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEACTABICHUS O
XUMHYECKON COCTaBJISAIONICH HAy4YHOW KapTHUHBI MHpPA B JIOTUKE €€ CHUCTEMHOW HPHUPO/IbI,
LIEHHOCTHOTO OTHOIIEHUsI K HAy4YHOMY 3HAaHUIO M METOJlaM IMO3HaHWs B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICYCHHEM 3HAHHUM M3 paHee W3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccs» u «dusmuka. 7 Kiacey.

[Ipn u3ydyeHun XUMHUHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XMMHMYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEeATETHbHOCTH YelOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B
(hOpMUPOBAHUH CHCTEMBI XUMHUYECKHUX 3HAHUM — BaXKHEUITNX (PaKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUI, JOCTYNMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
S3bIKa HAYKH, B MPHUOOIICHUU K HAYYHBIM METOJIaM IO3HAHUS MPH M3YyYEHUU BEUIECTB U
XUMHUYECKUX peakuuil, B (OPMUPOBAHUU U PA3BUTHM IO3HABATEIBHBIX YMEHHH U HUX
NPUMEHEHUH B Y4eOHO-TIO3HABATENILHOW U Yy4eOHO-HCCIENOBATENbCKON JIEeSTENbHOCTH,
OCBOEHUU MpaBuiI 0€30MacHOT0 0OpAIeHHs C BEIECTBAMH B IIOBCEAHEBHON KHU3HU.

[Ipy w3yyeHMH XMMHUU Ha YPOBHE OCHOBHOTO OOIIErO OOpa3oBaHMs BaXHOE 3HAYCHHE
MPUOOPENHN TaKKe LeH, KakK:

- (GopMHpOBaHNE WHTEIUIEKTYaJbHO Pa3BUTOW JMYHOCTH, TOTOBOH K €aMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHSATHIO PEIICHUN, CIIOCOOHOW aJanTHpPOBATHCS K
OBICTPO MCHSIFOIIIMMCS YCIIOBUSM JKH3HHU;

- HampaBlICHHOCTh OOyYeHHs Ha CHUCTEMaTHYecKoe MpuoliieHre oO0ydaromuxcs K
CaMOCTOSATEJIbHOM  TIO3HABATENbHON  JIESITENIbHOCTH, HAyYHbIM  METOJlaM  IIO3HaHMSI,
(GhOopMUPYIOIIUM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUM;

- obecrieyeHUe YCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOyYarOIIMMUCS —OIbITa
pazHOO00pa3HON EeATEIbHOCTH, TO3HAHKS U CAMONO3HAHMSI, KJIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETECHIIH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JICSITEIILHOCTH;

- ¢opMupoBaHue o0meld (QYHKIMOHAIBHOW M €CTeCTBEHHO-HAy4YHOH TI'PaMOTHOCTH, B TOM
YHUCJIE€ YMEHUN OOBACHITH U OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIONIB3Ys 3HAHUS U
OTBIT, TIOJYYCHHBbIE MPH HU3YYCHUU XUMHUHU, NPUMEHATh HMX MpPH pElIeHUH NpodiieM B
ITIOBCEITHEBHOM KU3HU U TPYIOBOH JAEATEIBHOCTH;

- (opmupoBaHHe y 00YyYarOIIUXCS TYMAHUCTUYECKUX OTHOIICHWN, MOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH JUIsl BBIPAOOTKU 3KOJOTUYECKH 1I€JIECO00PA3HOT0O MOBEAEHUS B OBITY U
TPYZIOBOM JI€ATEIHOCTHU B LIENISAX COXPAHEHUS] CBOETO 310POBbSl M OKPYKAIOIIEH MPUPOIHOMN
Cpe.bl;

- pa3BUTHE MOTHBAIMH K O0YyYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUSI OOIIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poduss 1 HaNPaBICHHOCTH JlalbHEHIEero o0yueHusl.

OO1iee yuCIO 4YacoB, OTBEACHHBIX JJIS M3YyUEHUS XMMUU HAa YpPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi, coctaBusieT 136 yacoB: B 8-M kiacce — 68 vacoB (2 yaca B Helen), B 9-m
Kiacce — 68 yacoB (2 4aca B HEJIETIO).

Jlis peanuzanuu MporpamMMbl HCTONB3YIOTCS YYEOHUKH, JOMYIICHHBIE K HCIOIb30BAHHUIO
MIpU pealii3alii UMEIOLUX TOCYIapCTBEHHYIO aKKpEeIUTAI0 00pa30BaTeIbHbIX MPOrpaMm
HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeHero oobmero o0pa3oBaHusl OpraHU3aLUsAIMHU,
OCYIIECTBISIONMMU 00pa30BaTEeNbHYI0 JAESITEIbHOCTh, MPHUKa30M MUHIPOCBEIIEHUS OT
22.06.2026 Ne 436:

Xumust: 8 knacc: O.C.I'abpuensn., «M3narensctBo JIPODAY

Xumust: 9 knace: O.C.I'abpuensn., «M3garenscto JPODA»

DNeKTpOHHBIE 00pa3oBaTENbHBIE PECYPCHI, JOMYIIEHHBIE K HCIOIB30BAHUIO MPH
peaiv3alliid HMMEIOIUX TOCYIapCTBEHHYIO aKKpeIUTAlMI0 O00pa30BaTeIbHBIX MIpOorpamm
HAYaIBpHOTO OOIIEro, OCHOBHOTO OOIIEro, CpedHero oOmero o0pa3oBaHUS MPUKA3Z0M
Munnpocsenienus ot 23.07.2025 Ne 551:



Xumus 8 knacc. bubmuorexa [IOK
Xumus 9 knacc. bubanorexa IJOK

Conep:xanue y4e0HOro nmpeamera
8-it kiacc

IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHSA
[Ipenmer xumuun. Ponp XMMHUM B )KU3HU YEI0BEKa. XMMHUS B CUCTEME HayK. Tena u BellecTna.
@duznueckre CBOWCTBA BELIECTB. ArperaTHoe cocTossHMe BewecTB. [loHsaTne o Meropax
mo3HaHus B XuMuu. Yuctele BemecTBa U cmecu. CriocoObl pasieieHust cMecei.
ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3J1eMEHThl. CUMBOJIBI XMMUYECKUX 3J1€MEHTOB. [IpocTeie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUCHUE.
Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAsT MOJICKYJIIpHAs Macca.
MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH.
KomunyectBo BemectBa. Monb. MonspHast macca. B3auMoCBsA3b KOIMYECTBA, MAaCChl U YUCia
CTPYKTYPHBIX €IMHUII BenlecTBa. PacueTsl o opmynam XUMHUYECKUX COSTUHEHHI.
dusznueckrue U XUMUYECKHUE SIBICHUSA. XHMMHUYECKash peakius W €€ MNpPU3HAKU. 3aKOH
COXpaHEHHs Macchl BellecTB. XuMmuueckue ypaBHeHUs. Kiaccubukanus XUMHUYECKUX
peakuuii (COeTMHEHUS, PA3JIOKECHUS, 3aMEIICHHSI, 0OMEHA).
XUMHYECKHI IKCIIEPUMEHT:
3HAKOMCTBO C XUMHUYECKOW IOCYJIOW, TpaBHJIaMH PabOTHl B J1A0OpAaTOPUU U TMPUEMAMHU
oOparieHust ¢ 1a00paTOPHBIM 000pPYAOBaHUEM, H3yUYECHUE U ONMHUCaHHE (PU3MUYECKHX CBOMCTB
00pa3IoB HEOPTAaHMYECKUX BEIECTB, HaOMOMeHNEe (Pu3nUecKuX (IJIaBJICHHE BOCKA, TasHUEC
JbJa, pacCTUpAaHUE caxapa B CTYIIKE, KUIIEHHE U KOHJEHCAIUs BOJIbI) U XUMHUUECKUX (TOpeHue
CBEYH, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHUE Meja C KUCJIOTOW) SIBICHHA,
HAONIO/ICHUE U OINHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasznokeHue
caxapa, B3aUMOJICUCTBUE CEPHOM KHCIOTBHI C XJIOPHAOM Oapuisi, paszioKeHHE THUIPOKCHAA
meau (I1) mpu HarpeBanuu, B3auMozeiicTBIE kene3a ¢ pactBopoM conu meau (1), uzydenue
CIOCOOOB pasJelieHus] CMecel: C TIOMOIIbI0 MarauTra, (WUIBTPOBAaHHE, BBIIAPUBAHUE,
TUCTUIUISIIMSL, XpoMaTorpadusi, MpOBEJCHUE OYMUCTKH IMOBAPEHHOW CONIM, HAOIIOJIEHUE U
ONMCAaHHUE PE3YIBTATOB MPOBEACHHUS ONbITA, UIUTKOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl,
CO3/1aHKE MOJIeIe MOJIEeKY (IIapOCTEPKHEBBIX).
BaxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB
Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kuciaopom — 371€MEHT M NPOCTOE BEILIECTBO.
Haxoxxnenue kuciopoma B Tpupoje, (PU3MUECKHe M XUMUYECKHE CBOMCTBA (peaKiuu
roperusi). Oxcunsl. I[Ipumenenue xkuciaopoga. CrocoObl TONyYeHHS KUCIOpoJa B
nabopaTopud W TPOMBINUICHHOCTH. KpyroBopor kwuciopoga B npupoae. O3oH —
AIIOTPOIHAS MOAU(DUKAIIHS KUCIOPOAA.
TemnoBoit 3¢pdekT XUMHYECKOM peakuuu, TEePMOXMMHUYECKUE YpaBHEHHs, OK30- U
SHIOTEPMUYECKHE peakuu. TOIIMBO: yroiab M MeTaH. 3arpsA3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO (D PekTa, pazpyiieHne 030HOBOTO CJIOSI.
Bogopon — snemeHT u mpocToe BemecTBo. Haxoxaenue Bojgopoia B mpupojie, Gusndeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydenusi. Kuciaote u comu.
MounsipHblit 00BeM ra3oB. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM.
®usnyeckue cBoWcTBa BoAbL. Boma kak pactBoputens. PactBopel. HachlieHHble u
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCThH BelIECTB B BoJEe. MaccoBas J10Jsl BEIIECTBA B
pactBope. XuMuueckue cBoicTBa BoAbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopot Boawl B mpupoje. 3arps3HeHue IpupoaHbix Bog. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.



Knaccupukanus Heopranmdyeckux coenuHeHuid. Okxkcunsl. Kiaccudukauus OKCHIOB:
coyleoOpazyromue (OCHOBHBIC, KHCJIOTHBIE, amM(pOTEepHBIE) U  HECOoJeoOpas3yrolIne.
Homenxiarypa okcunoB. dusndyeckue M XUMHUYECKHE CBOWCTBA OKCUIOB. llomydenwue
OKCHUJIOB.

OcnoBanmst. Kiaccupukanys OCHOBAaHMH: UIENOYM W HEPACTBOPUMBIC OCHOBAHMUSL.
Howmenknarypa ocHoBaHuil. PU3MYECKME U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomyuenue
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenkiatypa kucior. Ouszndeckue M XUMHUYECKUE
cBorictBa kucaot. Psn akruBaoctu metamuioB H.H. bekerosa. [loryuenue kucior.

Comu. Homenknatypa coneil. dusnueckue M XUMHUYECKHE CBoMcTBa cosei. [lomyuenue
COJIEH.

['eneTnueckas CBsSI3b MEXKY KIIACCAMHU HEOPIaHUYECKUX COCIUHEHUN.

XMMHUYeCKUI IKCIIEPUMEHT:

KAueCTBEHHOE OIpeeNieHHe COAEpkKaHMs KHUCIOpOAa B BO3IyXe, IMOJIy4eHHE, cOOMpaHue,
pacrno3HaBaHME M M3yYEHHUE CBOMCTB KHMCIOpOJa, HAOJIIOEHUE B3aUMOJECHCTBHUS BELIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHMSI U MPEKpalleHusi ropeHus (moxapa), 03HaKOMJICHUE
c o0pa3maMu OKCHJIOB U ONHMCAaHUE MX CBOICTB, MOJydeHHE, COOMpaHue, paclo3HABaHUE U
H3yYeHHE CBOMCTB Bojaopoja (ropeHue), B3auMmozencTsue Bogopoaa ¢ okcuaoM meau (1)
(BOBMOXXKHO  WCHOJB30BAHWE  BHJICOMATepualioB), HaOmrogeHue o0Opas3loB  BEIIECTB
KOJIMYECTBOM | MOJb, MCCIEOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, TMPUTOTOBJICHHE PACTBOPOB €  OMNPEACICHHOW MacCOBOW  JIOJEH
pPacTBOPEHHOI'O BEIECTBA, B3aUMOJCHCTBUE BOJABI C MeTallaMU (HAaTpUEM U KallbLIUEM)
(BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPUAIOB), MCCIIEOBAaHWE O0OpPA3I[0B HEOPTaHMUECKHUX
BEIIECTB PA3NIUYHBIX KJIACCOB, HAONIOIEHNE U3MEHEHUS! OKPACKH MHIMKATOPOB B PacTBOpPaAX
KHUCIIOT W WIesovel, u3ydeHue B3ammojerctBus okcuaa meau (Il1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJlaMU, PEeaKkUHil HEeUTpaau3aluy, NOJy4eHHE HEpPacCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOrO0 MeTajula JpYr'MM W3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAIIbHBIX 33/a4 10 TeMe «BaxHelnue Ki1acchl HEOPraHUYECKUX COCAMHEHUI.
IMepuoauveckuii 3akon u Ilepuoamueckasi cucrema xumu4yeckux 3jaemenToB JI.H.
MenpneseeBa. Crtpoenune aTOMOB. XumMu4eckas CBS3b. OkuCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[lepBbie MOMBITKH KIACCH(PUKAIUU XUMHYECKHX 3JeMEeHTOB. [loHATHE O rpymmax CXOIHBIX
9JIEMEHTOB (ILEJIOYHbIE W MIEJIOYHO3EMEIbHBIE METAJlIbl, TaJIOT€Hbl, WHEPTHHIE TIa3bl).
DeMeHTHI, KOTOpbIE 00pa3yoT aM(pOTEpHBIE OKCUABI U TUAPOKCUIBL.

Ilepnonnueckuin  3akoH. llepuogmyeckas cucrema xumudyeckux dnemeHtos JI.U.
MenpeneeBa. Kopotkonepuoanas u anmuuHHonepuonHas (Gopmsl [lepuonndeckoil cucTeMbl
xumuueckux syiemMeHToB .M. MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKHI CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obonodek aromMoB mepBbiIX 20 XuMHU4YecKuX dieMeHTOB I[lepuoamueckoit cuctemsr J[.H.
MenpeneeBa. XapakTepuUCTHKAa XMMHMYECKOTO JJIEMEHTa IO €ro IMOJIOXKEHHIO B
[Tepuonnueckon cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMHMYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB IO rpyIIaM U MepUoIaM.

3nauenue [lepuoguueckoro 3akona u Ileproaguyeckoi CUCTEMbI XUMHUUECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [[.1. MeHneneeB — yueHbIN U rpakJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJIIpHAas) CBS3b.
DNEeKTPOOTPULATENILHOCTh XUMHUUECKHX 3JIeMEHTOB. VloHHas! CBS3b.

Crenenb okucaeHusi. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccsl oKucaeHus u
BOCCTaHOBJIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.



XHMMHYECKUI IKCIIEPUMEHT:
n3ydeHre o0paslioB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOAECHCTBHE THAPOKCHIA LINHKA
C pacTBOpaMM KHCIOT M IIEIOYEH, IPOBEIEHUE OIBITOB, WIUIIOCTPUPYIOIIMX HPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHUE, PEaKIH PA3JIOKEHHS, COEJUHEHU).
Me:xnpeamMeTHble CBSI3H
Peanuzanus MeXNpeaMETHBIX CBS3€d IIPU M3YYEHUU XMMHH B 8-M KJlacce OCYLIECTBIISETCS
yepe3 HCIOJIb30BaHME KakK OOLIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk W MOHATHH,
SABJIAIOILNXCS] CACTEMHBIMM JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OOmre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAY4HbIH (PaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(uKauus, NEepUOAUYHOCTb, HAONIIOJICHHE, HKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHHUE.
@dusuka: wmarepus, aToM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PalMOaKTUBHOCTh, MOJIEKYJa, JCKTPUUYECKUN 3apsil, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BELIECTBA, ra3, (pU3MUECKUE BEIUUUHBI, €AUHULIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3Be3bl, ComHIIe.
buonorus: ¢porocunres, npixanue, ouocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOMIAeMBbIE,
TOILINBO, BOJHBIE PECYPCHI.

9-it kiacc
BemecTtBo m XuMHYecKas peaKkuusi
Ilepnonnueckuin  3akoH. llepuommyeckas cucrema xumuyeckux dnemeHtos [I.U.
MenpneneeBa. CTtpoeHue aToOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB XMMHMUYECKHUX
3JIEMEHTOB NEPBbIX TPEX INEPUOIOB, KalMsl, KaJbLUsi U UX COCIUHEHHM B COOTBETCTBUU C
II0JIOKEHHEM 3JIEMEHTOB B [lepnonndyeckoil CHCTEME U CTPOEHUEM MX aTOMOB.
CrpoeHue BeliecTBa: BHUABl XUMUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKON PEIIETKH U BUAA XMMHYECKOH
CBSI3H.
Knaccuukanuss M HOMEHKIATypa HEOPraHMYECKUX BellecTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHUN, TeHeTn4YecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.
Knaccuukanuss XMMHYECKUX PEaKIUi MO pa3iInyHBIM MpHU3HaKaM (0 YUCIy M COCTaBy
YYacTBYIOIIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3((deKTy, Mo HU3MEHEHHIO CcTeneHen
OKHCJIEHUSI XUMUYECKUX AJIEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTajln3aTropa). JK30- U
9HAOTEPMHUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.
[lonATHE O CKOPOCTH XMMHU4YECKOH peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpATHMBIX
XUMHMUYECKHUX peakuusax. IIoHsTHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusax. Ilonarue o
karanuze. Ilonstue o xumuueckoM paBHOBecuH. DaKTOphl, BIHUAIOIIME HA CKOPOCTh
XMMHUYECKON PEaKIIMU U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.
OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, DJIEKTPOHHBIM OalaHC  OKHUCIIUTENbHO-
BOCCTAaHOBUTENNBbHON peakunu. CocTaBIeHUE YPAaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuuil ¢ UCI0JIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca.
Teopust 27IEKTPONUTHUECKON IUCCOLMALNU. OJIEKTPOJMTBI M HEIEKTPOJIUTHL. KaTnowsl,
aHMOHBI. MexaHM3M JAMCCOLMAllMM BEIIECTB C Pa3IMYHBIMU BHUJAMU XHMHUYECKOHW CBSI3H.
Crenenp nucconuanuu. CHIIbHBIC U CTa0bIe DIEKTPOTUTHL.
Peakiiun MOHHOrO oOMeHa. YCIIOBHUS NMPOTEKaHHs PEeaKIMid MOHHOIO OOMEHa, MOJHbIE U
COKpallleHHblE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIOT, OCHOBAaHUI U COJieil B cBeTe
NPEJCTaBICHUNA 00 3JEKTPOIMTUYECKON aucconuanu. KauecTBeHHble peakiMM Ha HOHBI.
[TonsiTHE O TUIPONIN3E CONEN.
XHMMHYECKHUI IKCIIEPUMEHT:



O3HAKOMJIGHHE C MOJEISAMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYeCKHX BEUIECTB —
METa/UIOB W HeMeTaIoB (rpadura W ayiMasza), CIOXKHBIX BEHIECTB (XJOpUIa HATPHs),
HCCIIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM PEaKLIUU OT BO3JCHCTBUS PAa3TUUHBIX
(GakTOpOB,  HCCIIEIOBAaHHE  BJEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB,  IIpolecca
JMCCOLMAIINHN KUCIIOT, IIEeNIOo4Yeld U coield (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIOB),
IIPOBE/ICHUE OIIBITOB, WUTFOCTPUPYIOIUX MPU3HAKU MPOTEKAHUS PEAKLMH MOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BBIJIEIECHUE Taza, 00pa3oBaHUE BOJIbI), OIBITOB, MIUTFOCTPHPYIOLIMX
IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX peakUuil (rOpeHue, peakiuu pas3iioKeHUs,
COCAMHEHUs), pACIO3HABaHME HEOPraHWYECKUX BEIIECTB C MOMOINBIO KadyeCTBEHHBIX
peakiMii Ha HOHBI, PEILICHUE HKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTauibl 4 X coeTHHEHUS

OOwiast xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHU
okucnenus. CTpoeHne u pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMUYECKHE
CBOWCTBA Ha NpuUMepe XJopa (B3aMMOJEHCTBHE C METaJUIaMM, HEMETalaMH, LIeI0YaMH).
XnopoBonopon. CoisiHass KHCIOTa, XMMHUYECKHE CBOWCTBA, IOJNy4YCHHE, NPUMEHEHHE.
JlelicTBue XJiopa U XJIOPOBOAOPOAA HAa OpraHU3M 4eJoBeKa. Bakneilmme Xjiopuzabl U uX
HaXOXXJICHHUE B TIPUPOJIC.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHne u pU3NIECKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(UKALMHY KMCIOPOAA U cepbl. XMMHUUYECKHE CBOICTBA
cepel. CepoBosIOpoOI, CTpoeHHE, (PU3NUECKUE M XUMHUYECKHE CBOMCTBAa. OKCHIBI CEphl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KHCI0Ta, PU3HMUECKUe U XUMUYECKHE CBOICTBA
(oOmme kak mpencTaBUTENs Kjacca KUCIOT M crenudpuueckue). XUMUYECKUE PEeaKIHu,
JeKallie B OCHOBE MPOMBIIUIEHHOIO Croco0a MOMydyeHHUs CepHOM KucioThl. [IpuMeneHue
cepHoil KHCNIOTBI. CoONMM CEepHOM KHCIOTHI, KAueCTBEHHAs peakius Ha Cylb(haT-HoH.
HaxoxxneHue cepbl U ee cOeMHEHUH B IpUpoje. XUMUYECKOe 3arps3HEHUE OKpPYKarolleH
Cpeabl COCTUHEHUSMHU Cepbl (KUCIIOTHBIE JOKIH, 3arpsi3HEHHE BO3/AyXa M BOJOEMOB),
CIOCOOBI €ro Mpe0TBpaILEHHS.

OOmass xapakrepuctuka 231eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCICHMs. A30T, pacnpocTpaHeHHE B Npupozae, (QpU3MUecKue H
XHUMHYecKHe cBoicTBa. KpyroBopor aszora B mpupoje. AMMHAK, €ro (U3HYECKHEe H
XMMHUYECKHE CBOWCTBA, NOJydeHHe M npumeHeHue. Conu aMMOHMs, MX (QHU3UYECKUe U
XMMHAYECKHE CBOMCTBA, MpUMEHeHHe. KauecTBeHHAs peakiusi Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MOoJyyeHue, (U3nYeckue U XMMHYECKHe CBOMCTBa (0OIIMe KakK IpeacTaBUTeNs
KJlacca KUCIOT U crienududeckne). Vcrnonp30Banne HUTPATOB U COJIC aMMOHUSI B Ka4eCTBE
MUHEpAJIbHBIX y100peHni. XUMHUYECKOe 3arpsi3HEHUE OKpYXKarollled cpelbl COeINHEHUAMU
a3ota (KUCJIIOTHBIE JOXKIH, 3arps3HEHUE BO31AyXa, MOYBBl W BojoemoB). Docdop,
aJsIoTponHble Monudpukamuu (ocdopa, ¢uznyeckue M XUMHUYECKHe cBoilcTBa. Oxcun
dochopa (V) u dochopnas kuciora, GU3NUECKUE U XUMUUYECKHUE CBOMCTBA, TMOJIYUYCHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

Oobmass xapakrepuctuka sneMeHToB |VA-rpynmbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble  CTENEHH  OKUCIEHHUs.  YTIJepoja,  aJuIOTPONHble  MOAU(UKAIUH,
pacripocTpaHeHHe B Tpupoae, (uzmueckMe ¥ XHWMHUYECKHE CBOMCTBA. AICOPOIHS.
Kpyrosopor yriepoma B mpupone. OKcuabl yriaepona, WX (QHU3MUECKHE W XHUMHUYECCKHE
CBOWCTBa, JeMCTBUE HA XHUBBIC OPraHU3MbI, MOJY4YE€HHE U MpPUMEHEHHE. DKOJOTHYECKUe
npoOnemMbl, CBsi3aHHBIE ¢ okcuaoM yriepona (1V), rumore3a riao0ambHOTO MOTETUICHHS
KJIMMaTa, MapHUKOBBIA 3(ddexr. YronapHas Kuciora M €€ Coild, UX (QU3NYECKHUe Hu
XAMHAYECKHE CBOICTBA, MOJyYeHWE W TpuMeHeHne. KadecTBeHHass peakimsi Ha KapOoOHAT-
noHbl. Mcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.



[lepBoHayanbHbIE TOHITHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCOUHEHHSX Yriiepoja
(MeraH, 9TaH, STWUJIEH, alleTWJIEH, ATaHOJ, T[JIMLEPHH, YKcycHas kucinorta). [Ipuponnbie
WUCTOYHUKHU YTIIEBOAOPOJOB (yroiib, MPUPOAHBIN ra3, He(Th), MPOIYKTHl MX MEPEepadOTKU
(6eH3uH), WX POJb B OBITY W NIPOMBINUICHHOCTH. [loHATHE O OMOJOTHYECKH Ba)KHBIX
BEIIECTBAX: JKUpaX, OeJKax, YriaeBoJaX — M MX POJHM B JKU3HU 4elloBeka. MaTepualibHOE
€MHCTBO OPTAHMYECKUX U HEOPTaHUYECKUX COCANHEHUM.

Kpemuuii, ero ¢usnyeckne W XWMHUYECKHE CBOWCTBA, IMOJyYeHHE U TNPUMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmmue mnpencraBieHus o0 okcuuae kpemuus (1V) u
KpeMHUEBOU KucoTe. CUIIMKATHI, UX UCTIOJIh30BAaHUE B OBITY, MEIUIIUHE, TIPOMBIIIUICHHOCTH.
Baxkneiiimue cTpouTenbHble MaTepUajbl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, *Kelle300eTOH.
[Tpobnembl  6€30macCHOTO HCIOIB30BAaHHUA CTPOHUTEIBHBIX MAaTEpHAliOB B IIOBCEIHEBHOU
KU3HH.

XMMHUYeCKUI IKCIIEPUMEHT:

M3y4YeHue 0O0paslloB HEOPraHHMYECKHUX BEUIECTB, CBOWCTB COJIIHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIOICHHIE MPU3HAKOB UX MMPOTEKAHHUS, OTIBITHI,
oTpakaroiue (Gu3nuecKue U XMMHUYECKHe CBOMCTBA TaJIOTEHOB M UX COEIMHEHUH (BO3MOKHO
WCIOJIb30BaHNE BHIEOMATEPUAIIOB), O3HAKOMIICHHE C 00pa3aMu XJIOPUAOB (TaJIOTCHUIIOB),
O3HaKOMJIEHHE C oOpasllaMHd Cepbl U €€ COCAUMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HAONIOJEHHE Tpolecca OOyrJaMBaHMA caxapa 1OJ JeHCTBHEM
KOHIEHTPUPOBAHHON CEpPHOM KHCIOTHI, HM3YyYCHHE XHUMHYECKHX CBOMCTB pa30aBICHHOMN
CepHOW KHCIIOTHI, NMPOBEJCHWE KAYECTBEHHOW peakiuu Ha Cynb(arT-uoH W HAOIIOJCHHE
MpHU3HAaKa ee MPOTEeKaHMs, O3HAKOMIIEHUE ¢ (PU3NYECKUMH CBOICTBaMH a30Ta, ¢pocdopa u ux
COCAMHEHUI (BO3MOXKHO HCIIONB30BAaHHE BHUACOMATEPUANOB), O0Opa3laMyd a30THBIX U
dbochopHbIx ynoOpeHHii, MmonydeHue, cobupaHue, pacrno3HaBaHHE M H3yUYEHUE CBOWCTB
aMMUaKa, MMPOBE/ICHNE KAaYeCTBEHHBIX PeaKInii Ha NOH aMMOHHUS U Gocdar-uoH U u3ydeHue
MIPU3HAKOB HUX TNPOTEKAHMS, B3aMMOJECHCTBHE KOHUEHTPUPOBAHHOW Aa30THOM KHCIIOTBHI C
MeIbpl0  (BO3MOXKHO  MCIOJb30BAaHUE  BUAECOMATEpUAIOB),  H3Y4EHHE  MoOAeNeH
KPUCTAITMYECKUX PEIIETOK anmasza, rpaduta, (QymiepeHa, 03HAKOMIIEHHE C IMPOIECCOM
a7IcCOpOITMU PaCTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM IMPOTHUBOTasa,
MoJIyueHue, COOMpaHue, paclio3HaBaHue U U3yUYeHHE CBOMCTB YIVIEKHCIIOrO rasa, MpoBeIeHue
KAueCTBEHHBIX peaKknuid Ha KapOOHAT W CHJIMKAT-WOHBI W W3YyYCHUE TIPU3HAKOB HX
MIPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIHUEH CHIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «Baxkuelme HeMeTauibl M UX COSAMHEHUS.
MeTa/uuibl M UX COeIMHEHUS

OO6mrast xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TMOJIOKEHUS
B [lepuonnueckoy cucreme xumuyeckux diueMmeHToB .M. Menneneesa u ctpoeHus: aTOMOB.
Crpoenue meramuioB. Meramnyeckas CBSI3b U METaJNIMYECKass KPUCTAJUIMYECKash PELIETKa.
DNEeKTPOXUMHUYECKUN Psii HaNpssKeHU MetaiioB. dusmyeckne M XMMUYECKHE CBOWCTBA
MeTtaiioB. OOmme cnocoObl MosydeHuss MeTauioB. [loHsTHE O KOppO3UM METaslIoB,
OCHOBHBIE CHOCOOBI 3alUThl MX OT Kopposuu. CraBbl (CTallb, YyTyH, NIOPATIOMUHUI,
OpoH32a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTaIIbI: NTONOXKeHUE B [leproanyeckoit cucremMe XuMuyeckux 3neMenToB J[.1.
MeHpeneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHuEe B mpupoje. OU3nvecKkne U XUMHUUYECKHE
cBoiicTBa (Ha mpumepe Harpust W Kanusg). OKCUAbI U TUAPOKCUIBI HATPUS M Kajusl.
[IpuMeHeHne MEeT0YHbIX METAJVIOB U UX COEIMHEHUI.

[IlerouHO3EeMENBbHBIE METAJUIBI MATHUWA M KaJbLMU: MOJN0XKeHHe B lleprnonnueckoi cucreme
xumuyeckux snemeHntoB .M. MenzaeneeBa, cTpoeHHe UX aTOMOB, HaXOXXJIEHUE B MPHUPOJIE.
Ou3NYECKHE U XUMUYECKHE CBOMCTBA MarHus M KaJiblus. BaxkHelre coequHEeHNsT Kaablus
(okcun, ruapokcu, con). XKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUSI.



AmoMuHuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux saemeHtos J[.U.
MenzeneeBa, CTpoeHHE aTOMa, HaxokaeHue B mpupone. dusznueckue W XUMHUYECKUE
CBOICcTBa amoMuHUS. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepnonnueckoii cucreme XuMuueckux 3neMeHToB [[.M. Menneneesa,
CTpPOEHHME aToMa, HaXOKJIeHUe B npupoje. Ousnueckue U XUMUYECKUE CBOMCTBA JKEie3a.
Oxcunpl, Tusporcuasl u conn xenesa (1) u xenesa (111), ux cocras, CBOMCTBa U MOJy4YCHHE.
XMMHUYeCKUI IKCIIEPUMEHT:

O3HaKOMJIEHHE ¢ 00pa3laMi METaJJIOB U CIUIABOB, MX (PU3NYECKUMU CBOWCTBAMU, U3yUCHHE
pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIIOJIB30BAaHUE  BUIAEOMATEPHUAIIOB),
OCOOCHHOCTEM B3aUMOJICHCTBUS OKCHJA KalbliMsg W HATpusi C BOJOW (BO3MOXKHO
HCIOJIb30BaHUE BMJIEOMATEPUAIIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipolecca
TOpPEHHsI JKeie3a B KUCIOPOJe (BO3MOXKHO KCIIONb30BaHHE BUAECOMATEpUAsIOB), MPHU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEAKIIMI HAa MOHBI: MArHUS, KaJIbIUs, aFOMUHUS, [IMHKA, JKelle3a
(1) u xenesa (M), meau (11), HabrOMEHHE KM ONMHCAHKME MPOIECCOB OKPAIIUBAHKS IIJIAMEHU
MOHAMU HATpHs, Kajaus MW Kajdblusd (BO3MOXKHO MCIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
uccienoBaHre aM(pOTEepPHBIX CBONCTB THIPOKCHIA AIFOMUHUS U THAPOKCUIA LIMHKA, PEILICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4 10 Teme «BaxxHelme MeTauibl U UX COSAUHEHUS.

XuMus M OKpyxkamolas cpeia

BemectBa 1 Marepuanbsl B IOBCEJIHEBHOM JKHM3HM 4YellOBEKa. be3onmacHoe HCIOIb30BaHUE
BEILIECTB U XHMHUYECKUX peakiuil B ObITy. IlepBas momomib Mpu XUMHUYECKHUX OXKOrax M
OTpAaBJICHHUSX.

XUMUYecKoe 3arpsA3HEHHE OKpYXKarollel cpensl (ImpeaenbHas AOMyCTUMas KOHIICHTpAIUs
Beuiects, ganee — [1/IK). Ponp xumMuu B perieHuN 3K0JI0THYECKUX IPOOIIEM.

XuMHYEeCKHH IKCIIEPUMEHT:

n3ydeHue o0pa3LoB MaTepuaoB (CTEKIIO, CIIaBbl METAJIOB, IOJMMEPHBIE MAaTEPHUATIBI).
MexnpeamMeTHblie CBA3U

Peanuzamust MeXIpeAMETHBIX CBSI3€U MPU M3YUYCHUH XUMHH B 9-M KJIacCe€ OCYIIECTBIISETCS
4yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHITHHA, TaK W TOHSITHUH,
SIBJISTFOLIIMXCST CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO0mIue ecTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHBIM (PaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAJIH3,
CHHTE3, Kiaccu(uKauusi, MEePpUOAMYHOCTh, HAONIOJICHHE, SKCIEPUMEHT, MOJEIMPOBAHHE,
U3MEpEeHUe, MOJIENb, SIBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUSI, MAaTEpUAIIBI.

dusuka: wmartepusi, aToMm, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI, H30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYNa, OJJIEKTPUYECKH 3apsi, TPOBOAHHUKH, MOJYIPOBOIHUKH,
TMRJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, T'a3,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKasi PEIIeTKa, CIIaBbl, (U3UUYECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIIaHETHI, 3B€3/1bl, CoHIIE.

buonorust: ¢dotocunTes, npixanue, Ouocdepa, sKOCHCTEMa, MHHEpAIbHBIE YAOOpEHUs,
MHUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJBI, MOJE3HbIE CKOMAeMbIe,
TOIUTHBO, BOJTHBIE PECYPCHI.

IInanupyemble pe3yibTaThl 0CBOCHHUS YUeOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHHs
JOCTUTAIOTCSI B XOJA€ OOy4YeHHs XUMHH B €IWHCTBE Y4YeOHOH M BOCIUTATEIBHOMN
NESATETPHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUUCKHUMHU COLUOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHHATHIMU B OOIIECTBE MpaBUIAMH U HOpMaMH
MOBEJCHUSA U CHOCOOCTBYIOT IMpOLIECCAaM CaMOIIO3HAHUS, CAMOPa3BUTHUS U COLMAIH3ALUU
o0yJaromuxcsl.



JIMYHOCTHBIE pE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCA PYKOBOJACTBOBATHCS
CHCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPUEHTAIIMI M PACIIMPEHUE OIbITA JCSITEIbHOCTH Ha e
OCHOBE, B TOM YHUCJIC B YAaCTH:

1) naTPHOTHYECKOTO BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUECKOMY M HAYYHOMY
HACJIC/IMIO, TTIOHUMAHMsI 3HAYCHHS] XUMHUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIECTBA,
CIOCOOHOCTH BJIaJIETh IOCTOBEPHON MH(pOpMAaLKEH O epEeIOBBIX TOCTHKEHUAX U OTKPBITHIX
MUPOBOW U OTCUYECTBCHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSIX 00 yCTpOiicTBE
MUpa 1 0011eCcTBa;

2) rpasKIaHCKOro BOCIIMTAHUS

NPEJCTaBICHUA O COLMAIBHBIX HOPMax W MpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJJICKTHBE, KOMMYHUKATHBHOH KOMIIETCHTHOCTH B OOILIECTBEHHO IIOJIE3HOM, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOW W JIPYTMX BUAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HOH COBMECTHOW JAEATENBHOCTH TPHU BBINIOJHEHUU YYEOHBIX, MMO3HABATEIBHBIX
3aja4, BBINOJHEHUH XHUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEMJICHHMSI K B3aMMOIIOHUMAHHMIO ¥ B3aUMOIIOMOINM B TPOIECCe 3TOH y4eOHOU
JESITeTbHOCTH, TOTOBHOCTU OILIGHMBATh CBOE IMOBEJACHHE W IMOCTYIKH CBOUX TOBapUUICH ¢
MO3HIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHHUSI ITOCIIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHNS:

MHUpPOBO33PDCHYECKHE  MPEICTABICHHUS O  BEIIECTBE W  XHMHUYECKOH  peaKIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABISIONIME OCHOBY IS
MOHUMAHMS CYIIHOCTH HAyYHOH KapTUHBI MHUpPA, MPEIACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS TPHUPOJBI, B3aHUMOCBS3SX YEJOBEKa C MPUPOJHON Cpeloi, o
POJIM XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHA;

MO3HABATEIbHBIE MOTHBBI, HAIpABICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHUN 10 XHUMUH,
HEOOXOMUMBIC i1 OOBSICHEHUs HAOJIOJaEeMBIX TPOILIECCOB M SIBJICHHM, TO3HABATEIBLHOM,
WHPOPMALIMOHHON M YHTATENLCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATYypOU, JOCTYHHBIMH TEXHHYCCKHUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYCHHIO W TMO3HAHMIO, JIF0OOO3HATEIILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOH W HCCIENOBATENBCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HATIPABJICHHOCTH M YPOBHS OOYYCHUS B TAJIbHEHIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH YXU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3/0pOBBIH 00pa3 >KU3HU, OCO3HAHHWE ITOCIECACTBUI M HENPUATHE BPEIHBIX IHPUBBIUEK
(ynotpebneHusi ajaKoroJyisi, HApKOTHUKOB, KypEeHHs), HEOOXOIMMOCTHU COOJIIOJICHUS TMPaBUII
0€301acHOCTH IPU OOPAIICHUU C XUMUYECKIMH BEIIECTBAMH B OBITY M peasIbHON KHU3HU;

5) Tpy10BOr0 BOCIIHTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3YYEHHUIO Mpodeccuii M Tpyaa pa3iInyHOrO pojia, yBaKEHHE K
TPYyZy W pe3ylbTaTaM TPYJIOBOM [EATENbHOCTH, B TOM YHCIIE Ha OCHOBE HpPHUMEHEHHUs
MPEIMETHBIX 3HAHWHA 110 XHUMHH, OCO3HAHHBIH BHIOOP WHAMBHIYAIBHON TPAaeKTOPUU
MIPOJOIDKEHNUs 00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIIEIHON PO(EeCCUOHATIBHON NeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHCS B MPO(ECCHOHAIBHOM Cpefie;
6) 9K0JIOTNYECKOr0 BOCTTUTAHUS

HKOJIOTHYECKH IIeNIeco00pa3Hoe OTHOIIEHHE K MPHPOJe KaK MCTOYHHWKY KM3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBAHHUS, TOHUMaHKUE LIEHHOCTH 3JJ0POBOT0 U Ge30MacHoro odpasa KHU3HH,
OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (H3HMYECKOMY M TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHME LEHHOCTH COOJIOAECHUS NpaBuUi O€30MacHOro TMoBeAeHus npu pabore ¢
BEIIECTBAMH, a TAK)KE B CUTYaIUsIX, YIPOXKAIOIINX 3I0POBBIO M KU3HU JIFOACH;



CMOCOOHOCTH MPHUMEHATH 3HAHMUS, TOIy4aeMble IPU U3yYCHUM XMMMH, JUIs peIeHUs 3a1ad,
CBSI3aHHBIX C OKPY>KAIOIIEW MPUPOJHOU CPEeAOM, AJIsi TMOBBIIIECHUS] YPOBHSI SKOJIOTHYECKOMN
KYJIBTYpbl, OCO3HaHUSl TJIOOAJBHOTO XapakTepa HKOJOTHMYECKHUX NpolieM MU MyTed HX
pelleHnss NOCPEACTBOM  METOJOB  XHMHH, OKOJOTMYECKOTO  MBIIUICHUS, YMEHHUS
PYKOBOJACTBOBATBLCS UM B I103HABATEIIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.
MetanpeaMeTHbIe pe3y/IbTaThI

B cocraBe MerampeaMETHBIX pe3yJabTaTOB BBIACISIOT 3HAUYMMBIC JUISL (OPMHUPOBAHUS
MHUPOBO33PEHUS 00IEHaAYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, THII0Te3a, (PaKT, CUCTEMA,
IpoIiecC, SKCIIEPUMEHT U JIp.), KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
IpeaMeTax M IO03BOJIAIOT Ha OCHOBE 3HAHMH U3 ITHX HpeaMeToB (OpMHPOBATH
MIPEJICTaBICHUE O LEJIOCTHOM Hay4YHOU KapTUHE MHpA, M YHUBEpCalbHbIe ydeOHbIC NEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKAaTHBHbBIE,  DPErYJSITUBHBIE), KOTOpble  00ECHEeUMBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M  OCYIIECTBIICHUIO
y4eOHOM JesITeIbHOCTH.

Ilo3naBaTe/bHBbIE YHHBepcalbHbIe YueOHbIe JeHCTBUSA

ba3oBble JlornyecKue NedCTBHA:

YMEHHMSI UCII0JIb30BATh IIPUEMBI JIOTMUYECKOI0 MBIIIIEHHSI IPU OCBOEHUU 3HAHUM: PACKPHIBATh
CMBICJI XMUMMYECKMX IOHATUH (BBLACHATh MX XapaKTepHble IPU3HAKH, YCTAHABJIUBATh
B3aMMOCBS3b C JPYTMMHM MOHSATUSAMU), UCIOIb30BaTh NOHATUS JUUIsl OOBSCHEHUS OTIEIbHBIX
(GakTOB M SIBIICHUH, BHIOMpATh OCHOBAaHHUS M KPUTEPUHU Ul KJIACCU(PUKALUU XMMHUYECKHX
BEILIECTB M XMMUYECKUX PEaKLMH, yCTaHABIMBAaTh NPUYMHHO-CIECACTBEHHBIE CBSI3U MEXKAY
00BbEKTaMU M3Y4EHUs, CTPOUTD JIOTUYECKHE PACCYXIEHUs (MHIYKTUBHBIE, 1€yKTUBHBIE, 110
aHaJIOTUN), 1e1aTh BHIBO/IBI U 3aKIIOUECHNUS;

YMEHUE NPUMEHSTh B Ipolecce MO3HAHUSA MOHATUS (IpeAMETHblE U MeTalpeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HUCIOJB3YEMbIE B XUMHUH, NPEOOPA30BBIBATH HIMPOKO
IpPUMEHSeMble B XHMMHUU MOJICJIbHBIE MPEJICTaBICHUsI — XUMHUYECKUH 3HaK (CHMMBOI
9JIEMEHTA), XUMUYecKas (popmysia M ypaBHEHME XMMUYECKOW peaklUUW — MpU pelIeHUuU
y4eOHO-IT03HABATEIbHBIX 33/1a4, C YYETOM 3THX MOJEJIbHBIX NPEACTaBICHUIN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIEC PU3HAKN U3y4aeMbIX OOBbEKTOB — XMMUYECKUX BELIECTB U
XMMHUYECKUX PEaKLUH, BBIABIATh OOLIME 3aKOHOMEPHOCTH, NPUUYNHHO-CIIEICTBEHHbIE CBSA3U
U IPOTUBOPEYMSI B U3yUAEMbIX MPOIIECCAX U SIBICHHUSX.

ba3oBble uccienoBare/bCKue 1eHCTBHA:

YMEHHE HUCII0JIb30BATh IIOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IMIO3HAHUS, a TAKXKE
B KayecTBE OCHOBBI JUIsI (OpPMUpPOBaHMS THMIIOTE3bl 10 THPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHMIA;

npuoOpeTeHue ombITa IO IUIAHWPOBAHUIO, OPraHM3allMUd M IPOBEACHUIO YYEHHUYECKHX
9KCIIEPUMEHTOB, YMEHUE Ha0JI0/1aTh 32 XOA0M IPOIECCA, CAMOCTOSITENIbHO TPOTrHO3UPOBATh
€ro pe3ynbTaT, (opMynHpoBaTh OOOOIIEHHS W BBIBOJBI MO pPE3ylbTaTaM IPOBEIEHHOIO
OTIbITA, UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJEIaHHON padoTe.

Padora ¢ undopmanmueii:

yMEHHE BbIOMpAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh UH(POPMALIMIO Pa3IMYHbIX BUIOB U
dbopM mpencTaBieHUs, IMOJy4yaeMyl U3 Ppa3HbIX MCTOYHUKOB (HAyYHO-IOIYJIsipHAs
JuTepaTypa XMMHMUYECKOTO COJIEp’KaHHUs, CIPABOYHBbIE IOCOOUS, PECypChbl HMHTEpHETA),
KPUTHYECKH OLIEHUBATh MPOTUBOPEUHBYIO U HEJTOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHSTh Pa3INuHble METOJbI M 3alpPOCHl MIPU MOUCKE U 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JTAaHHBIX, HEOOXOAUMBIX IS BBIIOJHEHHS] Y4€OHBIX M IO3HABATEIbHBIX
3ajjad  ONpPEJENIEHHOro THIA, MpPHOOpeTeHHMe ombiTa B 00JaCTH  MCHOJIB30BAHUS
MH(OPMaLIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHI, OBJaJE€HUE KYJIbTYpOl aKTUBHOTO
WCTOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHUCTEM, CaMOCTOSTENBHO BBIOMPATh ONTHUMAIbHYIO



dbopMy mpeacTaBieHUss UHPOPMAIUK U WILTIOCTPUPOBATH pellaeMble 3aaud HECIOKHBIMU
cXeMaMu, TuarpaMMaMi, IpyrumMu hopmMamu rpad@uKy U ©X KOMOMHAIMSIMU;

YMEHHE WCIOJb30BaTh W AaHAIM3UPOBATh B TpoIrecce y4eOHOW W UCCIIeN0BATEIhCKOM
JESITeTPHOCTH HWH()OPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO3JHUCTBA U
TPAHCIIOPTa Ha COCTOSTHUE OKPY’KAIOIIEeH MPUPOIHOM Cpe/Ibl.

KoMMyHHKaTHBHBbIE YHUBePCaJbHbIE YUeOHbIE el CTBHS:

YMEHHSI 33/1aBaTh BOIPOCHI (B X0/1€ TUAJIOTa U (W) JUCKYCCUH) TI0 CYIIECTBY 00CYXKIaeMOi
TeMbI, (OPMYJIIUPOBATh CBOW MPEAJIOKCHUS OTHOCUTEIILHO BBITIOJHEHUS IPEII0KCHHOM
3aJauu;

nprOOpEeTEeHUE ONbITa MPE3CHTALMU PE3YJIbTATOB BBIMOJIHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(J1abopaTOpHOTO OMBITA, JIAOOPATOPHOW pPabOTBI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO ITPOEKTA);

3aWHTEPECOBAHHOCTD B COBMECTHOH CcO CBEPCTHHKAMHM MTO3HABATEIBHOM "
HCCIICIOBATEIILCKON JCSITEIPHOCTH TIPU PEIICHUU BO3HUKAIOMINX MPOOJIeM HAa OCHOBE y4eTa
O0IIMX MHTEPECOB M COTJIACOBaHUS MO3MLMUH (00CYXIeHHsS, OOMEH MHEHHMSIMHU, MO3TOBBIC
IITYPMBI, KOOPJIHMHAIUS COBMECTHBIX JCWCTBHUH, OMNpEICIICHHE KPHUTEPUEB 110 OIICHKE
KaueCcTBa BBIMOJIHEHHOHN pabOThI U JIp.).

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE el CTBHS:

YMEHHUE CaMOCTOSITENIbHO ONPEACIATh LENH JeSATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH,
KOHTPOJIMPOBATh M TPH HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOKO JCSTEIBHOCTh, BBHIOMPATH
HanOonee d(ddexTuBHBIE CcMOCOObI pemieHUs y4eOHBIX ¥ IO3HABATEIbHBIX —3a/ad,
CaMOCTOSITEIIbHO COCTABIISATh WJIM KOPPEKTUPOBAThH MPEIUIOKECHHBINA aJTOPUTM JACUCTBUI TIpH
BBITIOJTHEHUH 3a/IaHUK C yYYETOM IIOJTYYCHHS] HOBBIX 3HAHHA 00 HM3y4aeMbIX OOBCKTaX —
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHUE IOJYYCHHOTO pe3yjibTara 3asBICHHOW
eI, yYMEHHWE HKCIIOJb30BaTh M AHAIM3MPOBATH KOHTEKCTHI, TpEAjaracMple B YCIOBHU
3aJlaHNi.

IIpenmeTHble pe3yabTaThl
B cocraBe mnpeaMeTHBIX pE3yJNbTaTOB II0 OCBOCHHUIO 00S3aTENIBHOTO  COJEp)KaHus,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpamMmoid, BBIACISAIOT: OCBOCHHbBIE
o0OyJaromuMucsT Hay4HbIe 3HAHWS, YMECHHUS U CIOCOOBI JCUCTBHIA, BHJBI JIEATCIBHOCTH II0
MOJIYUEHUIO HOBOTO 3HAHMS, €r0 HMHTEpIpeTalud, MpPeoOpa3oBaHUI0O M MPUMEHEHHI0 B
Pa3IUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

8-ii Ki1ace

K xoHIity oOydeHuss B 8-M KJjacce NpeJMETHbIC Pe3yJbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
OTpakaTh C()OPMHUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

- pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TOHSATHI: aTOM, MOJEKyJa, XMUMHUYECKHUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHAS),
BaJICHTHOCTh, OTHOCHTEJIbHAs aTOMHAas M MOJICKYJSpHAash Macca, KOJMYECTBO BEIECTBA,
MOJIb, MOJISIpHAsI Macca, MaccoBast JIOJIsi XMMHUYECKOTO DJIEMEHTA B COCIUHCHHUU, MOJISPHBIN
00bEM, OKCHJ, KHUCJIOTAa, OCHOBAHHUE, COJIb, AIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHh OKHCIICHHS,
XUMHUUYCCKaAa peaKuI/m, KJ'IaCCI/I(l)I/IKaHI/Iﬂ peaKuHﬁ: peaKIII/II/I COCIUHCHNA, peaKHI/II/I
Pas3oKEHUs, PEaKIMK 3aMECIICHHs, PeaKIid OOMeHa, 9K30- M dHIOTEPMUYECKHE PEaKInHu,
TEIUIOBOM 3P EKT peakiuu, SAPO aroma, 3JICKTPOHHBIA CIOW aToMa, aTOMHas OpOWTalb,
pa)myc aroMa, XUMHYCCKas CBA3b, HOJ'I?IpHa?[ nu HeHOJ’IHpHaH KOBaJICHTHaA CBA3b, HOHHAasA
CBsI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBas J0JIs BenlecTBa (MPOIICHTHAsI KOHIICHTPALIHS)
B PacTBOpE;

- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKMX TIOHATHIH U IPUMEHSTH OTH TOHITHUS
HpI/I OIMTUCAaHUU BCILNCCTB U UX npeBpameHHf/'I;



- WCTIOJIH30BaTh XUMUYECKYIO CHMBOJIUKY JJIsi COCTaBIEHUS ()OPMYI BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEaKIUi;

- ONpeNeNaTh BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTETICHb
OKHUCJIEHUS JJIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAUIKHOCTh BEUIECTB K
OTIpeIeTICHHOMY KJIACCy COeMHEHUN 1o GhopMyliaM, BUJ XUMHUYECKOHN CBsI3H (KOBAJICHTHASI U
MOHHAsI) B HEOPIraHUYECKUX COCAMHEHUSX;

- packpeiBaTth cMbichn llepuoamueckoro 3akona J[.M. MeHneneeBa: AEMOHCTPUPOBATH
MOHMMAHHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKHX OJJIEMEHTOB OT HUX
nosnoxenus B [lepuoandeckoil cucrteme, 3aKOHOB COXPAHEHHSI MAaCChl BEILIECTB, TOCTOSIHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIPHOTO yYeHUs, 3aKOHa ABOTaipo;

- OMHCHIBATh U XapaKTepU30BaTh TaOMuHy0 hopmy [leproandeckoil cHCTEMbI XUMUYECKUX
AJIEMEHTOB: pa3jiNyaTh MOHATHS «TJaBHas noArpymnmna (A-Tpymmna)» u «noboyHas MoArpymnmna
(b-rpymma)», Manbie u OOJIBITUE TIEPUOJIBI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmuie «llepuomuueckas cuctema xumudeckux diementoB J[.M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij
sipa, o0IIee YKCII0 SJCKTPOHOB M PACHIPEICTICHUE UX 110 3JICKTPOHHBIM CJIOSIM);

- KJIacCU(PUIMPOBATh XUMHYECKHE D3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YUCIy U COCTAaBY YYaCTBYIOLIUX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3D (PexTy);
- XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEILECTB Pa3JIMYHBIX
KJIACCOB, MOATBEPIK1ast oInucaHue npuMepaMu MOJICKYJISIPHBIX ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

- TPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KA4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALCHUN B PA3TUYHBIX YCIOBUAX;

- BBIUUCIISITH OTHOCHTEIBHYIO MOJEKYISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MAacCCOBYIO
JOJII0 XUMUYECKOTO JJIEMEHTa M0 (opMmysie COCIWHEHUS, MAacCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

- NPUMCHATL OCHOBHBLIC OIICpAlUA MBICIIUTEIIBHOM JACATCIIBHOCTH — aHaJIu3 M CHHTC3,
CpPaBHCHHUC, 0606H_IGHI/IC, CUCTCMaTHu3aluro, KJ'IaCCI/I(I)I/IKaI_[I/IIO, BBISIBJICHUC IIPUYMHHO-
CIICACTBCHHBIX CBS3CH — A1 U3Yy4YCHUA CBOMCTB BE€IICCTB M XHMHUUYCCKUX peaKuHﬁ,

€CTECTBEHHO-HAayUHble METOJbl IMO3HAHUS — HaOIIOeHUE, HU3MEpPEHHEe, MOJCIMPOBAHHE,
IKCIIEPUMEHT (PEasIbHbI U MBICICHHBIH);

- clenoBaTh IpaBWJaM IOJb30BaHUS XHMHUYECKOM Mmocyaod U J1abOpaTOpHBIM
o0OpynOBaHHEM, a TaKKe IpaBWwiIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLIUSAMHU IO BBIMOJIHEHHUIO JIAOOPATOPHBIX XMMMYECKHX OIBITOB IO MHOJYYECHUIO U
coOMpPaHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPO/1a), IPUTOTOBIEHHUIO PACTBOPOB C
OIpEeJIeJICHHOH MacCcOBOM J10J€ pacTBOPEHHOI'O BEIECTBa, IJIAHUPOBAaTh M IPOBOAUTH
XMUMHAYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH M KUCIOT C MOMOIIBIO
MH/IMKAaTOpPOB (JIAKMYC, (heHOIPTATICHH, METUIOPAHXK U Jp.).

9-ii knace

K koHmy oOydenust B 9-M KJjiacce IpeaAMETHBIE Pe3ysIbTaThl Ha 0a30BOM YPOBHE IOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD Yy OOYUAIOLIUXCS YMEHMIA:

- packpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATUN: XMMHMYECKHUN DJJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCIIEHHS, XUMHUYECKasl PEaKIMsl, XUMUYECKasl CBS3b,
TEIUIOBOM  3(QQeKT peakiuu, MoJb, MOJAPHBIA 00BEM, pacTBOpP, AJIEKTPOJUTHL,
HEDJICKTPOJIUTHI,  JJCKTPOJUTHYECKass  JUCCOLMAIMSA, pPEaKUMd HOHHOro  oOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecHME, oOOpaTuMble M HEOOpaTUMBbIE  peakluH,
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU, OKUCIMUTEIb, BOCCTAHOBUTEb, OKUCIEHHE U
BOCCTAHOBJICHHE, AJIJIOTPOINHUS, aM(POTEPHOCTh, XMMHYECKasl CBA3b (KOBaJEHTHas, HMOHHaf,



METaJlJIM4ecKas), KPUCTAJUIMUECKas pELIeTKa, KOPpPO3Usl METajuIOB, CIUIAaBbl, CKOPOCTh
XUMHYECKOHN peakiuu, nmpeaeiabHo aonycrumas koHuentpauus [T/IK Bemectna;

- WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATH 3TH MOHITHS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPALCHUI;

- UCIIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY JUIsS COCTaBJICHUS (POPMYJ BELIECTB U ypaBHEHHUU
XUMUYECKUX PEAKIUN;

- ONpPEAEIATh BAJIEHTHOCTb M CTENEHb OKUCIEHMSI XMMHMUYECKHUX 3JIEMEHTOB B COEIMHEHUAX
Pa3IMYHOr0 COCTaBa, NPUHAIECKHOCTh BEIIECTB K ONPEAEICHHOMY KJIAcCy COEIUHEHUH IO
dopmynaM, BHI XHUMHYECKOH CBA3M (KOBaJeHTHas, MOHHAs, METaJIMUecKas) B
HEOPraHMYECKUX COCAMHEHHUSX, 3aps]l MOHA MO0 XUMHUYECKOW (opmylie, XapakTep cpeabl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COECOUHEHMM, THUI KPUCTAIUIMYECKONW PpEHIETKH
KOHKPETHOI'O BEILIECTBA;

- packpsiBaTh cMbIc Ilepuognueckoro 3akona .M. MennaeneeBa u JEMOHCTPUPOBATH €rO
MMOHMMAaHUE: OMUCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy I[leproauueckoil cucTeMbl
XUMHUYECKHUX DJJIEMEHTOB: pa3iuyaTh I[OHATHUS «IJlaBHasg noarpynna (A-rpynma)» u
«moboynas noarpymnmna (b-rpynmna)», Mansie u GoJbIIMe EPUO/Ibl, COOTHOCUTH 0003HAYEHUS,
KOTOPBbIE MMEIOTCSI B IEPUOUYECKON TaONIuIe, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS
aTOMOB XUMHYECKHX D3JIEMEHTOB (COCTaB MW 3apsi sapa, oOliee 4YHCIO AJIEKTPOHOB H
pacripesielieHue MX 10 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB JIEMEHTOB U UX COECJUHEHUH B Ipelesax MaJIbIX [EPUOJIOB U TJIABHBIX
MOJArPYIII C YYETOM CTPOEHUS UX aTOMOB;

- KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHl, HEOPraHHMUECKHE BEIIEeCTBA, XUMHUYECKHE
peakuuu (110 YUCIy U COCTAaBY YYacTBYIOLIUX B PEAKIMH BEILIECTB, [0 TEILIOBOMY 3 PEKTY,
[0 U3MEHEHUIO CTETIeHEH OKUCIEHUS! XUMUYECKUX PJIEMEHTOB);

- XapaKTepU30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUECKIE XUMHUECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, IOATBEPKJIas OINKMCAHUE IPUMEPAMU MOJEKYJSIPHBIX M HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLIAN;

- COCTaBJISITh YPABHEHUS SJIEKTPOJMTHUUECKOW AMCCOLMALMM KHCIOT, IIEJIOYel U colel,
IIOJIHBIE M COKpAILEHHbIE YPAaBHEHMS pEaKLMi HOHHOrO OOMEHa, ypaBHEHHUS peaklui,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3W MEXKIY BEIIECTBAMHU PAa3IMYHbBIX
KJIaCCOB;

- pPACKpbIBaThb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIHii;

- IPOTHO3UMPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
MIPOTEKaHUsI XMMUUECKUX MPEBPAICHUN B PA3INYHBIX YCIOBUSIX;

- BBIYUCIIATH OTHOCHUTEJBHYIO MOJIEKYJSIPHYI0 U MOJISIPHYIO MacChl BEUIECTB, MACCOBYIO
JOJTI0 XMMHUYECKOTO 3JIEMEHTa 1O (opMyiie COCIMHEHHUS, MAcCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

- coOmojaTh MpaBWiIa  IOJIB30BAHMS  XMMHUYECKOM Tocylnodl u  1ab0paTopHBIM
o0opyJoBaHHEM, a TakXKe IMpaBWiIa OOpalleHUss C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUUSMHU IO BBINOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX ONBITOB MO TMOIYYEHHUIO U
coOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHAKa M YTIIEKUCIIOTO rasa);

- TIPOBOJUTH pEAKLUH, MOJITBEPXKJIAIOLINE KaYeCTBEHHBIM COCTAB pPA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Hoaua-, kKapooHat-, pocdar-, cuanKar-,
cynbdar-, THIPOKCUA-UOHBI, KAaTHOHbl aMMOHHMS W HMOHBl M3Y4YEHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

- TPUMEHATb OCHOBHBIE OINEpPALMM MBICIUTEIBHON AEATEIbHOCTH — AHAJIW3 U CHUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEMATU3AlINIO, BBISBIIEHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€l —
JUIL U3y4EHUs] CBOMCTB BELIECTB M XMMHYECKHX PEaKLUM, €CTECTBEHHO-HAyYHbIE METOJbI



MO3HAHUS — HAOMIOEeHNe, HW3MEPEHHEe, MOJACIUPOBAHUE, OKCIEPUMEHT (pEalIbHBI U
MBICJICHHBIN).

Ilepeyenns (koaudukaTop) pacupeaeeHHbIX M0 KJIaccaM NMPoOBepsieMbIX TPeOOBAHUH K

pesyiabTatam OOII OOO u 3/1eMeHTOB coiepKaHus 110 XMMUM

8-it KIIACC

IIpoBepsiemble TpeGoBaHus K pe3yabraTtam ocBoenus OOII

Kon
nposepsiemoro IIpoBepsieMble npeaMeTHbIE pe3yabTaThl ocBoenuss OOII OO0
pe3yJbTara
1 ITo Teme: «llepBoHaYaIbHBIE XUMUYECKUE TIOHATUS
PacKpbIBaTh CMBIC] OCHOBHBIX XMUMHUYECKUX MOHATHI: aTOM, MOJEKYJa, XUMUYECKHUM
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS H
HEOJIHOpPOJIHAsl), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca,
11 KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MaccoBass J0Js XHUMHYECKOIrO
' 3JIEMEHTa B COCAMHEHUH, MOJIAPHBINA 00BEM, XUMHUUECKasi peaKius, Kiaccu(pukamnus
peaklMii: peakluu COEOUHEHUs, PEAKUUU PA3IO0KEHUs, PEaKLUH 3aMEIICHMUS,
peaku 0OMeHa, 9K30- M DHIOTEPMUUYECKHE PEaKInH, TEToBoi 3ddekT peakuum,
pacTBOp, MaccoBas J10JIs1 BelllecTBa (MPOLICHTHAs KOHIIEHTPAIUs1) B pacTBOpE
19 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX TMOHATUNH W MPUMEHSTH 3TU
' MOHATHS ITPU ONIMCAHUM BELLECTB U UX MPEBpaIlCHUN
13 UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS (OPMYN BELIECTB U
' YpaBHEHUN XUMHUYECKUX pEeaKInil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHUS MacChl BEILECTB, IOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YUYEHHMsI, 3aKOHAa ABOTaapo
1.5 OTIpEeICIIATH BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX
16 KJIAaCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIUH (10 YUCIYy U COCTAaBY Y4YacTBYIOIIMX B
' pPEaKIMHU BEIECTB, MO TEINIOBOMY 3 (deKTy)
1.7 BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJTI0 XUMUYECKOTO 3JIeMeHTa Mo (popmysie COeAMHEHNUS,
1.9 BBIUHCIIATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHATh €CTECTBEHHO-HAy4HbIE METOJIbI TMO3HAHMS - HAOJOJIEHUE, U3MEpEeHHE,
' MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEabHBIA U MBICTICHHBIN )
2 ITo Teme: «BaxHelmme npeIcTaBUTEIM HEOPTaHUYECKUX BEILIECTB)
21 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHM: OKCHJ, KUCJIOTa, OCHOBAHUE,
' COJIb
29 OTpEeEIIATh MPUHAJICKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIAcCy COEAUHEHHN IIO0
' dopmynam
2.3 KJIaCCU(PHUITMPOBATh HEOPTAHMYECKHUE BEIIECTBA




24

XapaKTepu3oBaTh (OMHMCHIBaTh) OOLIME XMMHUYECKHUE CBOWCTBA BELIECTB pa3lIUYHBIX
KJIACCOB, IOATBEpPKJas ONMCAaHWE IpUMEpaMU  MOJIEKYJSIPHBIX  YPaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.5

ITPOrHO3HUPOBATH CBOMCTBa BC€IICCTB B 3aBHUCUMOCTH OT HX KAaYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpCBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh IpaBWJIaM IIOJIb30BAHUS XMMHYECKOM MOCYJO0M U J1aOOpaTOpHBIM
o0opy/lOBaHUEM, a TaK)Ke MpaBWIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
HWHCTPYKIUAMHU 11O BBIITOJIHCHHIO .Ha60paTOprIX XUMHUYCCKUX OIIBITOB IO IMOJIYUYCHHUIO
U coOMpaHHI0 ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEIEIEHHON MAaCCOBOM JTOJIEN PAaCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MIPOBOJUTH XUMHUECKHE IKCIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB ILEI0YEH U
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JTakMyc, (heHondTanenH, MEeTUIOPAHK U IPYTHUe)

2.7

HOPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKOH peakuu

I[To Teme: «llepuonnueckuit 3akoH u Ilepuonuueckas cuctemMa XHUMHYECKUX
snementoB JI. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKas CBS3b.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUM»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSATHH: SAPO aroma, 3JIEKTPOHHBII
CJION aToMa, aTOMHas OpOWTallb, PaJWyC aroMa, XUMUYECKas CBs3b, MOJSIpHAS W
HENOJSIpHAass KOBaJE€HTHas CBS3b, JJIEKTPOOTPULIATEIHHOCTh, WOHHASI CBS3b, HOH,
KaTHOH, aHUOH, CTETIEHb OKUCIICHUS

3.2

KHaCCHq)HHI/IpOBaTB XUMHWYCCKUEC DJICMECHTHI

3.3

ONHKCBHIBaTh M XapakTepu3oBaTh TaOnuuHylo ¢opmy Ilepuoanyeckoit cucTeMsbl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «rjaBHas noarpynna (A-Tpymma)» u
«mobounas noarpynna (b-rpynmna)», «Mmasubie» u «00IbIINe» NepruoIbl

3.4

packpsiBaTh cMmbIci [lepuonnueckoro 3akona .M. MenneneeBa: 1€eMOHCTPUPOBAThH
IIOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosioxkeHus B [lepuonnueckoii cucreme

3.5

COOTHOCUTH 00O03HaueHUus, KOTopele UMeroTcsl B Tabnune «llepuoanueckas cucrema
xumuueckux aneMeHtoB .M. MengeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XHUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsl suapa, oO0Ilee Yucio
AJIEKTPOHOB U PACIIPENEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

ONpECaACIATh CTCIICHDb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

3.7

OTIPEACIATh BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs M HMOHHAs) B HEOPTaHUYECKHX
COEUHEHUAX

IIpoBepsieMble 3JI€MEHTHI COAePKAHUSA

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [lepBoHavaJIbHBIE XUMUYECKUE TTOHATHS

11 [Ipenmer xumun. Ponp XMMuM B JKM3HHU Y€JIOBEKA. XMMHS B CHCTEME HayK. Tema u
BelecTBa. PU3NUECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2 IlonsiTue 0 MeTomax MO3HAHUS B XMMHMH. YucThie BemiecTBa M cMmecH. CriocoObl




pa3aciicHuAd cMmeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE IEMEHTBl. CUMBOJIBI XMMHYECKUX HJIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BewlecTB. OTHocuTenbHass aToMHass Macca. OTHOCUTENbHas
MOJIEKYJIApHas Macca. MaccoBas 1011 XMMUYECKOIO 3JIEMEHTA B COCAMHEHUN

1.5

KonunuectBo BemectBa. Moiib. MonsipHast macca. B3auMoCBsA3b KOJIMYECTBA, MACCHI U
Yucia CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€Tel 1o ¢opmynaM XHUMHYECKUX
COeIMHEHUN

1.6

®u3nueckrue U XUMUYECKUE SIBJICHUS. XUMUYECKas peaklusi U e€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEHIECTB. XUMUUYECKHE ypaBHeHU. Kinaccudukanus XuMuaeckux
peaxiuii (CoeIMHEHUs, Pa3I0KEeHUs, 3aMeIeHHsI, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYAOW, C MpaBWIaMHU
paboTel B maboparopuu U mpuéMaMu OOpaIieHus ¢ 1ab0paTopHEIM 000pYyIOBaHUEM,
U3y4YeHHE M OmHucaHue (PU3MUYECKUX CBOWCTB OOpa3[OB HEOPTraHHMYECKHUX BEILECTB,
HaOmoeHne (u3nuecknx (IUIaBJICHHE BOCKA, TAasHUE JIbJla, pAaCTHpaHUE caxapa B
CTYNKe, KWIIEHWE M KOHACHCAllUid BOJAbI) U XHMHYECKUX (TOpPEeHHE CBeYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KHUCJIOTOW) SBJICHH,
HaOJI0/IEHNE U ONMCaHKE MMPU3HAKOB MPOTEKAHUSI XMMUUYECKUX peakluii (pa3iokeHne
caxapa, B3aUMOJCICTBHE CEpPHOM KHUCIOTBl C XJIOPUIOM Oapus, pasiioKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHuH, B3aMMOJCHCTBHUE Kejie3a C PACTBOPOM COJIH
menu(ll), wu3yueHwe cnocoOOB pa3aeneHus cMmeceld (C TMOMOINBIO MarHuTa,
¢bunbpTpoBaHue, BhIIAPUBAHKE, TUCTIILIISAIUS, XpoMaTtorpadus), IpoBeIeHHE OUYUCTKU
MOBAPEHHOW CONM, HAOJIOJAEHWE W OIMCAaHHWE pPEe3yJbTAaTOB NPOBEACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHHs MacChl, CO3JaHHE MOJeNe MOJEeKYI
(1apocTep;KHEBbIX )

Baxueiime npeacTaBUTEId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmeck razos. CoctaB Bo3ayxa. Kuciaopoa — 3eMeHT U MPOCTOE BEILECTRO.
Haxoxxnenne kuciopona B npupoje, Gu3ndeckue 1 XUMHUIECKHE CBOMCTBA (PEaKIuu
ropenusi). Oxcunbl. [Ipumenenue kucnopona. CrocoObl MOTy4YeHHs] KUCIOPOJa B
nabopaTopud W TpoMbIILIEHHOCTH. KpyroBopoT kucmopoma B mpupoae. O30H —
AITOTPOITHAS MOAUDHUKAIS KUCIOPOaa

2.2

TennoBoil ekt XUMUYECKO peakiuy, TePMOXUMHUYECKHE YpaBHEHHS, DK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeTaH. 3arpsa3sHEHHE BO3.yXa,
yCHJIEHUE TTApHUKOBOTO 3 eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopon — snemMeHT u mpocroe BemiecTBO. HaxoxkaeHwe BoaoOpoja B IPHUPOJIE,
duznYecKre U XUMUYICCKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI oTydeHus. KucioTer n
coJI
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MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusuyeckne cBoWcTBa BoJbl. Boma kak pactBoputens. PactBopsl. HackienHsie u
HEHACBIIICHHbIE PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boae. MaccoBas [0Jid
BEIIIECTBA B PacTBOpE. XMMHUYECKHE CBOMCTBA BoJbl. OcHOBaHUs. Poib pacTBOpOB B
OpUpoJe M B JKU3HM YenoBeka. KpyroBopor Boabl B Ipupone. 3arps3HEHUE




IMPUPOAHBIX BO. OxpaHa " OYMUCTKA NPUPOJHBIX BOJ

2.6

Knaccudukammst neoprannyeckux coeaunennid. Oxcuanl. Knaccudukaiums OKCHIAOB:
coneoOpa3yroimue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HecoJeoOpa3yrolIne.
Homenknatypa okcuaoB. @U3NYECKUE U XMMUYECKUE CBOMCTBA OKCHAOB. [lonyduenue
OKCHJIOB

2.7

OcHoBanwms. Kimaccudukanusi OCHOBaHMI: MIETOYM U HEPACTBOPHMBIE OCHOBAHUSI.
Howmenknatypa ocHoBaHuil. PU3MYECKME W XUMHUYECKHE CBOMCTBA OCHOBAHMH.
[Tonyyenue ocHOBaHMI

2.8

Kucnorel. Knaccuduxamuss xucnor. Homenknatypa xkucnor. Ousmueckue u
XUMHUYECKUE CBOMCTBAa KHCIOT. Psan aktuBHoctd MeTtawioB H.H. bBbekerosa.
[Tonydenue kuciaor

2.9

Comu. Homenknarypa cosell. @PU3NYECKME M XUMUYECKHE CBOWCTBA COJIEH.
[Tonyuenue conent

2.10

I'enetnueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COCIII/IHCHI/Iﬁ
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XVUMUYECKUH IKCIEPUMEHT: Ka4eCTBEHHOE OIPE/IeTICHUE COJCpIKAaHUS KUCIOPOoJa B
BO3/yX€e, MOJy4eHHe, COOMpaHue, pPaclio3HaBaHWE U H3yUEHUE CBOMCTB KHUCIOPOAA,
HaOJI0/ICHUE B3aUMOJICHCTBHUS BEIICCTB C KHCIOPOJOM M YCJIIOBHS BO3SHHKHOBECHHS U
npeKpalieHus ropeHus (moxapa), 0O3HaKOMIIEHUE ¢ 00pa3liaMu OKCUIOB U OMHCAHUE
UX CBOWCTB, MOJIydYeHHE, COOMpaHKe, pacliO3HaBaHUE W M3YyYEHHE CBOICTB BOJIOpOIA
(ropenue), B3ammojeilictBue Bojopoaa ¢ okcumom  meau(ll)  (Bo3MoxkHO
UCTIOJIb30BaHUE BUACOMATEPHAIIOB), HAOIOIeHHE 00pa3OB BEUIECTB KOJUIECTBOM |
MOJIb, HCCJIEJOBaHHE OCOOEHHOCTEW pACTBOPEHHUS BEUIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBHME BOJBI C MeTalIaMH (HaTpueM H
KajblyeM) (BO3MOYKHO HCIOJIh30BAHNE BUACOMATEPHAJIOB), ONPEEIIEHUE PACTBOPOB
KUCJIOT W WIeJIoYei ¢ TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pa3loB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHUE H3MEHEHHSI OKPACKU
WHJMKATOPOB B PAacTBOpPAxX KHUCIOT W IIENOYEH, M3yYeHHE B3aHUMOJICHCTBUS OKCHAA
meau(ll) ¢ pacTBOpoM CepHOW KHUCIOTHI, KHCIOT C METaJIaMH, pEaKIHi
HEHTpanu3anuy, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OIHOTO
MeTajula IPYrMM M3 PacTBOpa COJIH, PEUICHHE SKCIIEPHUMEHTAIBHBIX 3a/a4 10 TeMe
«Baxueiiue K1acchl HEOPraHUYECKUX COSTUHEHUI

[Tepnognueckuit 3axkoH u Ilepmonnueckas cucrtemMa XuMuU4yeckux siemeHToB .M.
MenneneeBa.  Crtpoenue  aTtomoB.  XuMHYecKkas  CBsi3b.  OKHUCIHMTENIbHO-
BOCCTAHOBUTEJNIBHBIE PEAKIIAN

3.1

[lepBble MOMBITKH KiIacCU(UKAIMU XUMHUYECKUX 3JeMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX JJIEMEHTOB (ILIEJOYHBIE W IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOTEHBI,
UHEPTHBIE Ta3bl). OJEMEHThI, KOTOpble OOpa3yloT amQoTepHble OKCUABl U
TUAPOKCH/IBI

3.2

Ilepuonuueckuit 3akoH. llepuonmueckas cucrema xuMuyeckux siemeHtoB JI.U.
MengeneeBa. KopoTkomepuonHas u uHHONEpHoaHAs ¢GopMbl [leprnonndaeckoit
cucteMbl xumuyeckux sneMeHtoB J[.MI. MengeneeBa. Ilepuonbl U Tpynmsl.
DU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA




3.3

CrpoeHue  aTOMOB. CocraB  aroMHbIX  saep.  M3oromsl. DNEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000JI0YeK aTOMOB TEpBBIX 20 XUMHUYECKUX JJIEMEHTOB
Ilepuonnueckon cucremsl J.MI. MenngeneeBa. XapakTepuUCTUKAa XUMUYECKOTO
3JIEMEHTA MO ero nonoxeHuto B [lepuognyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  W3MEHEHUsI  pajuyca aTOMOB  XHUMHUYECKHUX  JJIEMEHTOB,
METAIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM M IMepuojaM. 3HAYCHUE
[Iepronnueckoro 3akoHa u Ileproanyecko CUCTEMBl XUMUYECKUX 3JIEMEHTOB IS
pa3Butus Hayku U pakTuku. [[.M. MenneneeB - yu€HbIN U rpaxIaHUH

3.5

Xumuyeckass  cBsizb.  KoBajeHTHas  (HmOJsipHasT W HENOJSIpHAs)  CBSA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

CreneHb oxucieHUus. OKHCIMTEIHFHO-BOCCTAHOBHTEIIHHBIC pCaKknuu. Hpoueccm
OKHCJICHHS X BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUHN IKCIIEPUMEHT: U3ydeHUEe OOpa3lioB BEIIECTB METAJUIOB M HEMETAIJIOB,
B3aMMOJEMCTBHE TMAPOKCUAA [IMHKA C pAaCTBOPAMU KUCJIOT U ILEJI0Yel, IPOBEACHUE
OTBITOB, WUIIOCTPUPYIOUINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLIUN
(ropeHue, peakiuy pa3ioKeHus, COeTMHEHNS)

9-it KIIACC
IIposepsiemble TpeOoBaHus K pe3yabraram ocsoenus OOII

Kon
MpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIe pe3yabTaThl ocBoeHus OOII OO0

1

ITo Teme: «BeHIeCTBO U XUMHNYCCKasd pCaKIA»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XMMMYECKHUX IIOHSATUH: pPACTBOP, 3IJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, 3JEKTPOJIUTHUYECKas JUCCOLMALMs, pEaKklUud HOHHOrO OOMEHa,
KaTaJlu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peakiHH,
OKHCJIIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKLUNH,  OKHUCIUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHUE€ M BOCCTAHOBJICHHME, aJUIOTPONHUs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(KoBasleHTHasi, MOHHAs, METAJUIMYEcKas), KpUCTAJUIMUECKas peliérka, CIUIaBbl,
CKOPOCTb XUMUYECKOW peaKuu

1.2

HUITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHH U IPUMCHATE O3THU
TMOHATHA ITPU OMMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS 3JIEKTPOIUTUYECKON JUCCOLUMALIMN KUCIIOT, IIEJI0YEN U COJIEH,
MIOJIHBIE ¥ COKPAIIEHHBIE YPABHEHHS PEaKIIMii HOHHOTO OOMeHa

1.4

PaCKpbIBaATh CYHIHOCTb OKHCIIMTCIIBHO-BOCCTAHOBHUTCIBHBIX pCaKIII/Iﬁ MMoCpeaACTBOM
COCTAaBJICHU 3JICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

IMPOBOAUTD paC‘IéTBI 10 YpaBHCHHIO XUMHUYECKOU peakuuu

ITo Temam: «HemeTamns 1 ux COCAUHCHUA» U «MeTalubl ¥ UX COSIMHCHUS

2.1

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M crneuuduueckrue XUMHUYECKHE CBOICTBa
MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPAKAAsl OMHCAHUE MPUMEPAMH MOJIEKYJISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX PEaKIIHii

2.2

COCTaBJIATbL YPaBHCHUSA pCaKHI/If/'I, MOATBCPKAAIOIUX CYIICCTBOBAHUC TCHETHYCCKOM




CBA3U MCIKY BCIICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH
IIPOTEKaHUS XUMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX
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CIeIOBaTh IMpaBWJIAM TOJIb30BAHUS XHMHYECKOM TMOCYI0i U J1aOOpaTOpHBIM
000pyJIOBaHUEM, a TAK)Ke MpaBHUJIaM OOpallleHHs] ¢ BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBIMOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB 10 TIOTYyYEHUIO
1 cOOMpaHUIO ra3000pa3HBIX BEIIECTB (AaMMHAKa M YIJICKHUCIIOTO rasa)

2.5

IPOBOAMTH PEAKIIMH, MOJITBEPKIAIOIINE KaueCTBEHHBIM COCTAaB PAa3IMYHBIX BEILECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpomMMI-, MoauA-, KapOoHaT-, docdat-,
CHJIMKAT-, Cynb(aT-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS, HWOHBI H3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB

ITo Teme: «Xumus 1 OKpyXxkaromas cpega»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuyeckux mnoHatwil: IIJIK BemectBa; xoppo3us
MCTAJIJIOB

3.2

IIPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON AEATEIBHOCTH - AHAJIU3 U CHUHTE3,
cpaBHEHHE, O00OOIICHHE, CHCTEMATH3alMI0, BBISBICHUE TPUYHMHHO-CIIEICTBEHHBIX
CBSI3€M — JJISI U3YyYEHUSI CBOWCTB BEIIECTB M XMMHYECKHUX PEAKIMHI; €CTECTBEHHO-
Hay4yHble METOJbl TO3HAHHUA — HAONMIOJEHUE, W3MEPEHUEe, MOJEIUPOBaHHE,
JKCIIEPUMEHT (peabHbI U MBICICHHBIN)

HpOBepﬂeMble 3JICMECHTHI COACPKAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

BemecTBo u xumuueckas pcaKus. HOBTOpeHI/Ie

1.1

Ilepuonnueckunt  3axkoH. Ilepumomuueckas cucrema Xumudeckux oanemenros JI.H.
MenpeneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajaus, KAIbLUA U UX COEAMHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM IEMEHTOB B lleproanyeckoi cucTeMe U CTpPOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUIbl XMMHMYECKOM CBSI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIA KPHUCTAJUIMYECKOW PEIUIETKUM M BHJA XUMHUYECKOU
cBsi3u. Knaccudukanuss 1 HOMEHKIIATypa HEOPraHMYECKMX BEIIECTB (MEXIyHapogHas M
TpUBHANIbHAs). XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K Ppa3IMYHBIM Kjaccam
HEOPraHWYECKHUX COCIMHEHHM, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB

1.3

Knaccudukanus XxuMHYECKHUX peakuui MO pa3Iu4HbIM IMpU3HAKaM (IO YMCIy U COCTaBy
Y4YacCTBYIOUIMX B pEaKIMM BELIECTB, MO TEMIOBOMY 3(p(deKTy, 1Mo H3MEHEHHIO CTeneHen
OKHCIICHUS XUMUYECKHUX JJIEMEHTOB, 110 OOpaTUMOCTH, 110 Y4aCTHIO KaTaau3aTopa). DK30- U
SHIOTEPMHUYECKHE PpEaKLUH, TEpMOXUMUYECKHEe YypaBHeHud. IloHaTHe o0 cKopoctH
XUMUYECKON PEAKLINN

1.4

[Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKUX peakuusax. [IoHATHE 0 TOMOT€HHBIX U
reTepOreHHbIX peakuusax. Ilonsatne o xumuueckoMm paBHOBecuu. PakTOpbI, BIUAIONIME Ha
CKOPOCTbh XUMHUYECKOU PEAKLIUU U ITOJIOKEHNE XMMUYECKOTO PAaBHOBECHUS

1.5

OKHCIUTEITBHO-BOCCTAHOBUTCILHBIC pcakuunu, 3JI€KTp0HHbII‘/1 OanaHc OKHCIINTCIBHO-

BOCCTaHOBUTEIHLHOMN pEaKkuu. CocraBneHue ypaBHeHI/Iﬁ OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX




peaKI_lI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA JICKTPOHHOI'O OanaHca

1.6

Teopus >IEKTPONUTHUECKON TUCCOIUAIMN. DJEKTPOJMTHl U HEIIEKTPOJIUTHI. KaTHOHBI,
aHUOHBL. MeXaHu3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BHJIAaMH XUMHUYECKOU CBSI3H.
Crenens auccormanuu. CuibHble U cialble 3JEKTPOIMUTHL. Peakiuu HOHHOrO oOMeEHa.
YcnoBus TpPOTEKaHUs peaknuid HOHHOTO OOMEHa, TOJHBIE M COKpAIIEHHBIE HOHHBIC
ypaBHeHUs1 peakiuid. CBOWCTBAa KHCIIOT, OCHOBAaHHUW M COJICH B CBETE MpEACTaBICHUN 00
3JIEKTPOJIMTUYECKON nuccormanuu. KadecTtBeHHbIe peakiiuu Ha UOHBL. [loHsTHE O TUApONIHN3E
coJent

1.7

XUMHUUECKUH OKCIEPUMEHT: O3HAKOMIICHHE C MOJCISMU KPUCTALTUYECKUX PEHIETOK
HEOPTaHUYECKUX BEIIECTB - METAJIOB U HEMETAJIOB (rpaduta U anmasa), CI0KHBIX BEIICCTB
(x7opuga HaTpHs); HUCCICIOBAHHE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW pEakIuH OT
BO3JICHCTBHSI Pa3IUYHBIX (DAKTOPOB; UCCIICJOBAHHE JJICKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpOIlecca IUCCOIMAIUN KUCIIOT, IIEJIoYeld U coyiel (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOIINX TPU3HAKK TPOTCKAHHS
peaknuii moHHOro obmeHa (oOpa3oBaHHME OCajKa, BBIJICICHUE Ta3a, 0Opa3oBaHUE BOJIbI);
OTBITOB, WUTFOCTPUPYIOIIUX TPUMEPHl  OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
(ropeHme, peakluu pasoXKEeHUs, COSAMHEHUS); PacliO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C
MIOMOIIIbIO KAYECTBCHHBIX PEAKIIUI Ha NOHBI; PEIICHUE SKCTICPUMEHTAIBHBIX 33/1a4

Hewmertannsl u ux coenuHEeHU

2.1

OO0mast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTEIICHU
okucaeHusi. CtpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMUYECKUE
CBOICTBa Ha IpUMEpe XJIOpa (B3aUMOJEHCTBUE C METa/NIaMU, HEMETAJJIaMH, IIEJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIO0Ta, XHWMHUYECKHE CBOMCTBA, IMOJYyYEHUE, TMPUMEHEHHE.
JeiictBue XxJiopa M XJIOPOBOJAOpPOZA HAa OpPraHU3M 4YelOBEeKa. BakHeWlue XJIOpUIBI U UX
HaXOKJEHUE B IIPUPOJIE

2.2

OO6mas xapakrepuctuka sneMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTtpoeHue n Gusnyeckre CBONCTBA MPOCTBIX BELIECTB -
KHCJIOPO/ia ¥ Cephl. AJIOTPOMHbIE MOAU(DUKALIMN KUCIOPOIa U cepbl. XUMUYECKHUE CBOWCTBA
ceprl. CepoBosiopoJl, cTpoeHHe, (U3NYecKHe U XUMHUYecKue cBoicTBa. OKCHIBI Cepbl KAk
NpEeACTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, (U3NIECKUE M XUMHUUECKUE CBOWCTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KUCJIOT M cnernuduueckue). XUMHUECKUE PEaAKIUH,
JeXalue B OCHOBE HMPOMBIIUICHHOIO crioco0a MOoTyd4eHHs CepHOM KHcIoThl. IIpumeHeHue.
Conu cepHOM KHCIIOTHI, KaUeCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxxaeHue cepsl U €€
COCIMHEHUM B Ipupoje. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COCAUMHEHUSIMHU
ceppl  (KUCIOTHBIE JIOKIM, 3arps3HEHUE BO3AyXa M  BOAOEMOB), CHOCOOBI  €ro
IIPEIOTBPALCHUS

2.3

O6mas xapakrepuctuka »31aeMeHTOoB VA-rpynnsl. OcOOE€HHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHs. A30T, pacHpocTpaHeHue B MpHpoje, (uzndeckue u
XuMHueckue cBoiictBa. Kpyrosopor asora B mnpupoje. AmMMHak, ero (Gusnueckue Hu
XMMHUYECKHE CBOWCTBA, MojydyeHHe M mNpuMeHeHHe. Coiau aMMOHUS, UX (U3HYecKHe U
XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakiivs Ha MOHBI aMMOHHUA. A30THas
KUCIIOTa, €€ MojyyeHue, (pu3nyeckrue U XMMHUYecKue CBOMcTBa (00IIue Kak MpeacTaBUTENs
KJacca KUCIOT U cnenngpudeckue). Mcnonbp3oBaHnue HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE
MUHEPAJIBHBIX YA0OpeHuid. XUMHUECKOe 3arpsi3HEHHE OKPYKAIoIIEH cpeibl COCIUHEHUSIMHU
a30Ta (KUCIOTHBIE 0K/, 3arpA3HEHNE BO3/lyXa, MOYBBI U BOJJOEMOB)
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®ocop, amnorpornneie Moauduxanuu docdopa, puMUeckrne M XUMHUYECKHE CBOMCTBA.
Oxcun  ¢docdopa(V) u dochopHas kuciora, (Gu3UUECKHe W XUMHUYCCKUE CBOICTBA,
nonydenue. Mcnonp3zoBanue ¢pochaToB B KadyecTBE MUHEPAIBHBIX Y100peHUN

2.5

O6mas  xapaktepuctuka d3yeMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble  CTENEHW  OKUCJICHHs.  YTJIEepohA,  aUIOTPONHBbIE  MOIU(UKAINY,
pacnpocTpaHeHHE B TMpHUpojae, (PU3NYECKHE U XHMMHYECKHE CBoHcTBa. AncopOuus.
Kpyrosopor yrmepoma B mpupone. Oxcuapl yriepona, ux (QU3MYECKHe M XUMHYECKHE
CBOICTBa, NEHCTBUE Ha >KUBbIE OPraHU3MBI, IMOJIyUEHHE U MpPHUMEHEHHE. DKOJOTHYECKHE
npoOsieMbl, cBsi3aHHBIE ¢ OkcuaoM yriaepoaa(lV); rumoresa rno00aNbHOTO MOTEIUICHHS
KJIUMaTa; MapHUKOBBIN 3 exT. YronapHas KUcioTa u €€ coiu, UX GU3NYECKUEe U XUMHUYECKHEe
CBOICTBa, TMONy4YeHHEe U mNpuMeHeHWe. KadecTBeHHass peakius Ha KapOOHAT-HUOHEIL.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO03HCTBE

2.6

[lepBoHavaibHBIE TOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COCAMHEHHUSAX yIJepoja
(MeTaH, 3TaH, STWJIEH, ALETUJIEH, ATAHOJ, TIULEPUH, YKCycHas Kuciora). VX cocraB u
XUMUYecKkoe cTpoeHue. [ToHsATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX — JKHpax, OCNKax,
yIIeBOJaX — W UX POJIM B KM3HU 4YelloBeKa. MaTepuaibHOE €AMHCTBO OPraHUYECKUX U
HEOPTraHWYECKHUX COCTMHCHHI

2.7

Kpemunii, ero ¢usmueckue # XUMHUYECKHE CBOWCTBA, TIOJyY€HHE M MPHUMEHEHHE.
Coenunenuss kpemHuss B mpupoze. OO6mue npezacraBieHus o6 okcuzae kpemuus (1V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, HX MCIIOJIb30BaHKUE B OBITY, MEIUIIHE, TIPOMBIIIJICHHOCTH.
Baxneiimue cTpouTenbHbIE MaTepHajbl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, >KeJIe300€TOH.
[Tpobnembl 0E30MaCHOTO HCIIOJIB30BAHUSI CTPOMTEINBHBIX MAaTEPHATIOB B ITOBCETHEBHOMN
KHU3HU

2.8

XUMHUECKUH SKCIEPUMEHT: H3yueHHe O0O0pa3loB HEOPraHWMYECKHX BEILIECTB, CBOWCTB
COJISTHOM KHUCJIOTBI; IPOBEIEHHE KaueCTBEHHBIX PEAKIMH Ha XJOPHJ-MOHBl U HaAOJIIOACHUE
MPU3HAKOB MX MPOTEKAHUS; OIBITHL, OTpaKarolue (U3NUYEeCKUe M XMMHUYECKHE CBOWMCTBA
raJIoT€HOB U UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); O3HAKOMIICHNE
c o0pasuamu XJIOpUIOB (TaJOreHUAOB); O3HAKOMIIEHHME ¢ oOpa3mamMu ceppl U eé
COCTMHCHHUSAMHU (BO3MOXKHO HCIIOJIB30BaHHE BHUIEOMATEPHAIIOB); HaOJOJICHUE IIpolecca
oOyrJIMBaHUs caxapa IOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI;, HU3Y4YECHHE
XUMUYECKUX CBOWMCTB pa30aBJICHHONW CEPHOM KHCIIOTHI, MPOBEICHUE KAYECTBEHHON PEaKIUH
Ha cynb(paT-uoH M HaOJIIOJeHUEe NMpU3HaKa €€ MPOTEKaHUs; 03HAKOMIICHHE C (PU3UUYECKUMHU
cBoMicTBaMH  a3ota, (Gochopa W WX COeAMHEHHH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX yIO0OpEeHuil; monydyeHue, cooupanue,
pacro3HaBaHWE U U3yYEHUE CBOWMCTB aMMHAKa; IPOBEACHUE KAYECTBEHHBIX PEaKLUi HA NOH
aMMoHUS M (QocdaT- MOH M HU3YyUYEHHE MNPHU3HAKOB HMX IMPOTEKAHUS, B3aUMOJIEHCTBUE
KOHIIEHTPUPOBAaHHOM  a30THOW  KHUCJIOTBI C  MeIbl0  (BO3MOXKHO  HCIOJIb30BAHUE
BUIEOMATEPHUAJIOB); H3Yy4YE€HHE MOJeNiell KpPUCTAUIMYECKUX pPemEToOK anmasa, rpadura,
(GynnepeHa; O3HAKOMJIEHHME C  IPOLECCOM  aACcOpOIMM  PAaCTBOPEHHBIX  BEILECTB
aKTUBHPOBAHHBIM YIIEM M YCTPOWCTBOM IMpOTHBOrasza; TIOJy4Ye€HHE, coOupaHue,
pacro3HaBaHUE U U3yYEHUE CBOMCTB YIVIEKHMCIIOTO Ia3a; MPOBEACHUE KaUeCTBEHHBIX PeaKui
Ha KapOOHAT- W CWJIMKAT-MOHBI W W3yYeHHE NMPHU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHUE C
IPOAYKIMEH CHIIMKAaTHOM MPOMBIIUICHHOCTH; PEIICHNE SKCIEPUMEHTAIbHBIX 3a/1ad 110 TEME
«Baxxnelmmne HeMeTauIbl U UX COEAUHEHUSD

MerTannsl 1 UX COSTUHEHUS

O61ua$1 XapaKTECPUCTHUKA XUMHUYCCKUX 3JICMCHTOB - MCTAJJIOB HAa OCHOBAHUHU UX ITOJIOKCHUA B




[Iepuonnueckon cucreme xuMuueckux aneMeHToB .M. MenneneeBa U CTpoeHUsT aTOMOB.
Crpoenue metaiuioB. MeTaindyeckasi CBsi3b U METaJUIMUecKasi KpUCTa/UIMUecKasi pemeTka.
DIEKTPOXUMHUYECKUH Psii HANPSKEHU METAJIIOB

3.2

dusnueckrue W XMMHUYECKHE CBOMCTBA MeTauioB. OOmue cnocoObl MOMYyYeHHsS] METajlIoB.
Iloustue o KOppO3un MCETAJJIOB, OCHOBHBIC CHOCOGBI 3alUThl UX OT KOPPO3UH. CruiaBel
(cTanp, yyryH, TIOpaTtOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH

3.3

[llenounbie MeTaIbl: nojioxkeHue B [lepuoanueckoi cucreme Xxumudeckux snemeHToB J[. M.
MenjieneeBa; CTpOEHHE UX aTOMOB; HaXOXAeHUE B npupoje. Ouznueckue U XUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpus W Kanus). OKCHIBI W THUAPOKCHABI HATPHUs M KaJlUs.
[IpumeHeHne EeT0YHbBIX METAIIOB U UX COCIMHEHUN

3.4

[[{enouHO3eMeNbHBIE METAJJIBI MAarHUM U Kajdblui: nojoxxkenue B [lepuoanueckoil cucreme
xuMHu4ueckux 3yeMeHToB .M. MeHaeneeBa; cTpoeHrHe MX aTOMOB; HAaXO0XJACHUE B MPUPOJE.
du3nyuecKre 1 XMMUYECKHE CBOMCTBAa MarHus U Kaiblus. BaxkHeiine coeIuHEeHNs KanbIus
(oxcum, ruapokcu, cosr). KECTKOCTh BOJBI M CTIOCOOBI €€ yCTpaHEeHUS

3.5

AmomuHui: nosoxkenue B llepuogmyeckod cucreme XuMU4ecKux dsieMeHtoB ..
MengeneeBa; CTpOCHHME aroMa; HaxoxacHue B npupogc. dusuyeckue U XUMUYECKHE
cBOiicTBa amoMuHus. AMpOTEepHbIE CBOMCTBA OKCUIA U TMIPOKCHIA ATFOMUHUS

3.6

JKeneso: nonoxxenue B Ilepuonnuecko cucreme xumudeckux ieMeHToB .M. Menneneesa;
CTpOEHHE aToMma; HaxoxkJaeHue B npupoze. Puznueckue W XUMHUYECKHE CBOWCTBA Kelesa.
Oxkcuapl, runpoxcust u conu xxenesa(ll) u xenesa(lll), ux cocras, cBoicTBa U MOTyYEHUE

3.7

XVUMUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C O0pa3laMd METAIOB M CIUIABOB, HUX
¢u3nYecKUMU CBOICTBAMH; H3yY€HUE PpE3YyIbTaTOB KOPPO3UHM METAIIOB (BO3MOXHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTCH B3aMMOJCHCTBHS OKCHJA KAJIBLUS H
HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUAIIOB); HCCIIEIOBAaHUE CBOMCTB
KECTKOM BOJIBI; TIpoIlecca TOPEHUsl >Kele3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIMil Ha HMOHBI (MarHwus,
KabIus, amroMuHus, uHKa, xeme3a(ll) u xemesa(lll), mequ(ll); mabmonenne u onucanme
IPOLECCOB OKpAIIMBAaHUSl IJJaMEHH HWOHAMU HATPHUS, Kalus U Kaublus (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEPUATIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCH]IA
QTIOMUHHUS WM THAPOKCHJA IMHKA; pELICHUE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«BakHenme MeTajuIbl U UX COSTUHEHUS)

XUMHs U OKpY’Karolas cpena

4.1

HoBpie marepuansl u TexHosoruu. BemectBa u Marepualibl B MOBCEJHEBHOM KU3HU
yeJoBeKa. XUMUS U 3I0pOBbe. be3omacHoe HCTob30BaHKUE BEIIECTB U XUMUYECKUX PEaKIIHil
B ObITy. [lepBasi momMoIib NMPU XUMUYECKUX 0XKOTAX U OTPABICHUSAX

4.2

OCHOBBI JKOJIOTMYECKOM I'PaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKPYXKAIOLIEH Cpelbl
[NAK. Ponp xumMuM B peHIEHUH 3KOJOrMdyeckux mpoodiuem. [lpupoaHeie HCTOUHMKU
yIJI€BOAOPOAOB (Yrojb, MPUPOIHBIA ra3, HE(PTH), NPOAYKTHl UX MEpPepabOTKH, MX POjib B
OBITY U IPOMBILLIIEHHOCTH

4.3

XUMUYECKUH HKCIEPUMEHT: M3yuyeHue 00paslioB MaTepHajioB (CTEKIJIO, CIUIaBbl METAJIOB,
HOJMMEPHbIE MaTepUabl)

IIposepsiembie Ha O’ o XxuMuM TpeOOBAHMSA K pe3y/ibTaTaM




ocsoenust OOII OO0

Kon
NpoBepsieMOro
TpeOOBaHUS

[IpoBepsiemble TpeGoOBaHUSI K NpeAMETHBIM pe3yJbTaTaM 0a30BOro YpPOBHS
ocsoeHuss OOII OOO Ha ocuoBe PI'OC

1

IIpencraBnenue:

1.1

0 TIO3HABAE€MOCTH SIBJICHUN MPHUPOJbI, TOHUMaHUE OOBEKTHBHON 3HAYMMOCTH OCHOB
XMMHUYECKON HayKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa 0011ei
KyJIbTYypbl W IPAaKTHYECKOW JEATEIBHOCTU 4YEJIOBEKAa B YCIOBHUSIX COBPEMEHHOIO
o011ecTBa; MOHUMaHUE MECTa XUMHMHU CPEU JIPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAaYYHBIX MCTOAAX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U TCOPCTUICCKUX
METOHaxX HMCCICAOBAHUA BCIICCTB W UN3YUCHUA XHUMHUCCKHUX peaKLII/II\/’I; YMCHHC
HCIIOJB30BaTh MOACIHN JJIA 0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cdepax npodheccuoHaTBLHON ACATEIHPHOCTH, CBI3aHHBIX C XUMHUEH U COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSAX XMMHUYECKON HAyKH, 4TO MO3BOJUT
oOyyaroluMmcsi  paccMaTpuBaTh  XMMHUIO  Kak  cdepy  cBoedl  Oynyiei
npoecCHOHATbHON JEATENbHOCTH W CJeNaTh OCO3HAHHBIM BBIOOP XUMHM Kak
npouIbHOTO TpeIMeTa pH Mepexo/ie Ha YPOBEHb CPETHETO 00IIero 00pa3oBaHus

Binanenne cucremMol XMMHMYECKHMX 3HAHMM M yMEHUE IPUMEHATH CHUCTEMY
XMMHYECKHUX 3HAHUH, KOTOpask BKIIIOYAET:

2.1

BAKHEUIIME XMMHYECKUE TIOHATHS: XMMHYECKHMH DSJIEMEHT, aToM, MOJEKya,
BEILIECTBO, INPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAS M HEOAHOPOIHAS CMECh,
OTHOCUTEJIbHBIE AaTOMHAs W MOJIEKYJSIpHAsh MAaccChl, KOJMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKash pEeaKlMs, pEeakUUH COCOUHEHUs, PEaKUUU pPa3jIoKEHUs, PEeaKLHU
3aMeIICHUS, peakui 0OMEHa, TeIUI0BOH 3(h(eKT peakunu, 3K30- U FHIOTEPMHUYECKHE
peakluu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH, MacCOBas
JIOJISL U TIPOLIEHTHAsI KOHIEHTPALMS BEIIECTBA B PACTBOPE, SAPO aTOMA, 3JIEKTPOHHbBIN
CJION aTtoma, aTOMHasi OpOuTallb, paJuyCc aTOMa, BaJIEHTHOCTb, CTEIIEHb OKHCIICHUS,
XMMHYECKAsI CBSA3b, JIEKTPOOTPULIATEIILHOCTD, OJISIPHAS U HENOJISIPHAST KOBAJICHTHAS
CBsI3b, MOHHASI CBS3b, METAIMUECKAs CBS3b, KpHUCTANIMYEecKas peméTka (aTOMHasd,
WOHHAs, METAJUIMYECKas, MOJIEKYJspHasi), WOH, KAaTHOH, AaHWOH, OJJICKTPOIUT U
HEDJIEKTPOJUT, DSJEKTPOJIUTHYECKAs JHUCCOIMALMS, peaklud HOHHOrO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKUUH, OKUCIUTEIb M BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAHOBJICHHE, JJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaKIMH, CKOPOCTh XHUMHYECKOW peakiuu, karamuzatop, I1JIK,
KOpPpPO3HUsl METAJUIOB, CIUJIaBbI

2.2

OCHOBOIIOJIATal0IINe 3aKOHBl XMUMHUH: 3aKOH COXPAHEHUs MAaCChl, NEPHUOINYECKHI
3akoH J[.W. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM XUMHUU: aTOMHO-MOJIEKYJISIpHAss TEOpHUS, TEOPUSA DIIEKTPOIUTHYECKON
JUCCOLanuu

Bnaagenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE MPAaBWJIBHO HCIIOIb30BaTh U3yUEHHbIE BEIIECTBA U MaTepUalibl (B TOM UHUCIE
MHUHEpaJIbHble yI0OPEHUs, METAIJIbl U CIUIaBbl, IPOITYKTHI NEpepabOTKU MPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOJOB (YIJIsl, MPUPOJHOIO Tasza, HePTH) B OBITY, CEIHCKOM




XO34HCTBE, Ha MPOU3BOACTBE U IOHUMAaHHUE 3HAYCHHUS KUPOB, OCIKOB, YIIEBOAOB IS
OpraHM3Ma 4eJOBEeKa; YMEHHME IMPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMHYECKHX
IIPOLIECCOB HA OPraHM3M Y€JI0BEKAa M OKPYKAIOUIYIO IPUPOAHYIO CPENY

YMEHHE MHTETpUPOBaTh XHMHUYECKHE 3HAHHUA CO 3HAHMSIMH JPYTUX Y4eOHBIX

3.2
MPEIMETOB
HAJIMYUE OIbITa PabdOThl C Pa3IUYHBIMH HCTOYHUKAMU WHGOPMALUU IO XHUMHH

3.3 (Hay4yHasi W HAy4YHO-TIOMYJIIpHAsl JIUTEpaTypa, CIOBAapH, CIPABOUYHUKHU, HHTEPHET-
pecypcehl)
yMeHHE OOBEKTHUBHO OILIEHHWBAaTh MH(OpPMAIMIO O BEIIECTBAX, WX MPEBpAIICHUAX U

3.4 MPAKTUYECKOM MPUMEHEHWH W YMEHHUE HCIOJIb30BaTh €€ JiA pelieHus ydeOHo-
MO3HABATEJIbHBIX 3a7a4
Bnanenue ocHOBaMM MOHSATUHHOIO ammapara U CUMBOJIMUECKOTO sI3bIKa XUMHUHU IS

4 cocTaBiieHUs (POPMYJI HEOPTraHUYECKUX BEIECTB, YPABHCHUM XUMHUYECKUX PEAKIUN;
ocHoBaMU xuMuueckoit HomenknaTypsl (IUPAC u TpuBHanbHOI)
YMeHne OOBSICHATH CBSI3b IMOJOXKEHUs dyeMeHTa B Ilepmoamueckoit cucreme ¢

5 YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsia  sjapa, oOlnee YHCIO DJIEKTPOHOB), pacHpelelieHHEeM 3JEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KU U KAJIbLIUS
[IpencraBienue o MepuoOAMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB

6 (pamumyc aroma, BJIEKTPOOTPHUIIATEIBHOCTH), MPOCTBIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3JIeMeHTOB B [lepuoanueckoil cucreMe (B MalbIX MEPHOJAX U TIIaBHBIX
MOJTrPYyMax) v AJEKTPOHHOTO CTPOSHUS aTOMa

7 YMenue knaccuuuupoBarth:

7.1 XUMHUYECKHE JIEMEHTHI

7.2 HEOpPraHWYECKUE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpenensrb:

8.1 BaJICHTHOCTh U CTETICHb OKUCJICHUS] XUMHUYECKUX 3JIEMEHTOB, 3apsi/] HOHA

8.2 BUJI XUMUYECKOH CBSI3U U TUI KPUCTALIINYECKON CTPYKTYPhI B COETUHEHUSAX

8.3 XapakTep cpebl B BOJAHBIX PAacCTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (PU3NUECKHUE U XUMUYECKUE CBOWCTBA:

91 MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, TpaduT, aimas, KPEeMHHM, a30T,

' docdop, cepa, XJI0p, HATPUA, KAJIUH, MarHUH, KaablIUH, ATFOMAHAN, KEJIE30)

CIOXHBIX BEIIECTB, B TOM 4YHCJIE€ WX BOJHBIX pacTBOPOB (BoJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI W THUAPOKCHABl MeTaoB |-IIA rpymm,

9.2 amomunust, meau (I1), uunka, sxenesza (Il u 1), okcunsr yrnepona (Il u 1V), kpemuus

(IV), azora u dochopa (Il u V), cepsr (IV u VI), cepuncras, cepHas, a30THCTas,
azoTHasl, pocopHas, yroapHasi, KpeMHHUEBAasi KUCIIOTA U UX COJIN)




IMPOTHO3HUPOBATH MU XaApPAKTCPHU30BATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX

9.3 cocTaBa MW CTPOCHUS, TPHMCHCHHE BEIICCTB B 3aBHUCUMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B PA3JIUYHBIX YCIOBUSIX
10 YMeHue cocTaBiIsITh MOJCKYJISIPHbIE M HOHHBIE YPABHEHUS PEAKIMil, B TOM YHUCIIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX ~ XMUMHYCCKHE  CBOWMCTBA  HW3YYCHHBIX  KJAacCoB  (TPyII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIONINX TEHETUUECKYIO B3aMMOCBSI3h MEXKTy HUMHU
11 YMeH#ne BIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB, MAacCCOBYIO JOJIIO
' XMMHUYECKOTO 3JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSIM XMMHUYECKUX PEAKIMil U HAXOAUTh KOJIWYECTBO BEIIECTBA, 00BEM U
' Maccy peareHTOB WU MPOTYKTOB PEaKLIuU
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAYYHOT'O MMO3HaHUs (HAOI0IeHNE, H3MEPEHUE, IKCIIEPUMEHT,
12.1 MOJICIUPOBAHUE) TIPH HW3YYCHUU BEIIECTB M XHUMHYECKUX SBJICHUW, YMCHHE
chopMyIMpoBaTh MPOOIEMY U NPEATIOKUTH ITYyTH €€ PeIICHHS
122 Oe3omacHOil pabOThl C XUMHYECKHMMH BEIECTBAMH, XHUMHUYECKOH TMOCynoil u
' "1abopaTopHbIM 000pyI0OBaHUEM
npaBuiamMu  0Oe30macHoro oOpaieHuss C  BEIIeCTBAMH, HCIIOJNb3YEMbIMH B
MOBCEIHEBHOM KH3HU, MpaBUJIaMU TOBEJCHHS B LENSAX COEpekKEeHHs 30POBBbS U
12.3 OKpY’KaloIlled NMPpUPOJHON cpejbl; MOHMMaHHE Bpena (OMacHOCTH) BO3JEHUCTBUS Ha
JKUBBIE  OpPTraHW3Mbl  OMNPEICNEHHBIX  BEIIECTB, CIOCOOOB  yYMEHbBIIEGHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ICHCTBUS
13 Hannune npakTuuecKWX HAaBBHIKOB IUIAHUPOBAHUS U OCYILIECTBICHHS CIEHYIOLINX
XUMHUYECKHUX SKCIIEPUMEHTOB:
U3y4eHUE U onucaHue (PU3MUECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C (PU3UUECKUMU
13.1 U XUMHYECKUMH SIBJICHHUSMH, OIBITHI, WUTIOCTPUPYIONINE TMPU3HAKU TPOTEKAHUS
XUMHYECKUX PEaKIui
13.2 U3y4EHHE CIIOCOO0B pa3ziesieHus: cMeceit
NOJYYeHHE KHUCIOPOAa M M3yYeHHE €r0 CBOMCTB; IOJYYEHHE BOAOPO/AA W M3yUYCHHE
13.3 €ro CBOWCTB; TMOJy4YEHHUE YTIEKUCIOro Ta3a W H3yYeHUE €ro CBOICTB; IMONy4YECHHE
aMMHaKa U U3y4eHHe ero CBOICTB
134 IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJE€H pPacTBOPEHHOIO

BE€IICCTBA




13.5

NpUMEHEHHE WHJIUMKAaTOpOB (JlakMyca, MeTWjopaHXka | (eHondranenHa) s
OTIpeJIeNIeHUs XapaKTepa Cpebl B paCTBOPaxX KUCIOT U MIEIOUeiH

13.6

HCCJIEIOBAHNE U ONMUCAHUE CBOMCTB HEOPTaHWYECKUX BEILECTB PAa3IUMYHBIX KIIACCOB;
U3y4YE€HHE B3aUMOJCHCTBHS  KUCIOT C  METaUlaMH, OKCHUIaMH  METaJUIOB,
pacTBOPUMBIMM U HEPAaCTBOPUMBIMH  OCHOBAHHUSIMH,  COJISIMH;,  IOJIYyYEHHUE
HEPAaCTBOPUMBIX OCHOBAaHWM; BBITECHEHHE OIHOIO MeTajljia JIPYrMM H3 pacTBopa
COJIM; MCClieZIoBaHUe aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS M IIMHKA

13.7

peIcHuc OKCIICPUMCHTAJIbHBIX 3aaa4 10 TCMaM: «OCHOBHBIC KJ1aCChI
HEOPTraHN4YCCKUX COGﬂHHeHHﬁ)); ((3JI€KTpOHI/ITI/I‘ICCKa${ JUucconuanus, «Baxwneimme
HEMCTAJIJIBI U UX COCAUHCHUA «Baxneiye MeTaJIbl U UX COCOAMHCHU A

13.8

XMMHUYECKHE HKCIEPUMEHTHI, WITIOCTPUPYIOIIUE TPH3HAKA NPOTEKAHHS pPEaKLUii
MOHHOTO 0OMEHA; Ka4eCTBEHHBIC PEAKIIMU HA MPUCYTCTBYIONINE B BOIHBIX PacTBOPax
WOHBI: XJIOPHU-, OpOMUI-, HOIUA-, CyIbdaT-, hocdaT-, KapOoHAT-, CUITUKAT-aHUOHBI,
THIIPOKCH/I- MOHBI, KATHOHBI aMMOHHSI, MarHUsl, KaJIbIHs, ATFOMHUHUS, XKene3a (2+) u
xkenesa (3+), menu (2-+), mUHKA

14

YmMmenue:

141

NPEICTaBIsITh Pe3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJIOB, JOKAa3aTENIbCTB,
rpaduKOB U TaOJIHII U BBISBIISATH SMIHMPUIECKHE 3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATH CBA3HW MCKAY PCaAIbHO Ha6JIIOIIa€MI)IMI/I XUMHNYCCKHUMU ABJICHUAMU U
npoueccaMy, TMPOUCXOSAIIMMA B MaKpO- W MHUKPOMHpPE, OOBSICHATH INPHYMHEI
MHOr000pa3usl BEIIECTB

Hepeqeﬂb JIEMEHTOB COACPKaHUA, IPOBEPSAEMbBIX HAa OCHOBHOM TIOCYAapCTBCHHOM
IK3aMEHe 110 XUMHHU

Kox IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

1 [TepBoHavyaTbHBIC XUMUYECKUE TTOHATHUS

1.1 UucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMece

19 ATOMBI U MOJIEKYJIbl. XUMUYECKUE AeMeHThl. CUMBOJIBI XUMHUECKUX 3JIeMEHTOB. [IpocThie
' U CJIOJKHBIE BEIIECTBA

1.3 Xumunyeckasi hopmyiia. BareHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTENeHb OKUCTICHHS

14 3aKkO0H MTOCTOSHCTBA cocTaBa BemlecTB. OTHocHTenbHAss aToMHas Macca. OTHOCHUTEIbHAS
) MOJIEKYJIsIpHast Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUU

15 KomnyectBo BemectBa. Monb. Momnsipaas macca. MonspHblii 00bEM Ta30B. B3anMocBs3b
' KOJINYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 ®usznueckue W XUMHUUYECKHE SBJICHUA. XUMHUYECKas peakius H e€ MPU3HAKU. 3aKOH
) COXpaHEHUsI MaCChl BELIECTB. XMUMHUUYECKUE YPABHEHHUS

2 Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux anemenros J[.HM.

MenneneeBa. CTpoeHHE aTOMOB
21 Ilepuognueckuit  3akoH. Ilepmommueckas cucrema XuUMHYEeCKUX dnemeHtoB JI.M.

MengeneeBa. Ilepunoasl u rpymnmnbl. OU3NYECKUNA CMBICH TMOPSIKOBOTO HOMEpPAa, HOMEPOB




epruoaa v rpy1miibl 3JICMCHTA

Crpoenune atomoB. CoctaB atoMHBIX saep. M3otomnbl. DnekTpoHsl. CTpOEHHE 3IEKTPOHHBIX

2.2 o0oyoyek aromMoB mepBbIXx 20 xumHuyeckux snemMeHToB Ilepuoamyeckoit cucremsr J[.U.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPHOIOB,
23 Kalnus, Kaiblus (paadyca aTOMOB, DJIEKTPOOTPULIATEIBHOCTH, METAUIMYECKUX U
' HEMETAJUTMUECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBHH C IOJIOKEHUEM DJIEMEHTOB B
[Iepuoanueckoii cuctemMe U CTPOCHUEM UX aTOMOB
3 CtpoeHue BemiecTBa
31 XuMmugeckas CBSI3b. KoBanenrtnas (monsipHas u HETOJSIpHAS) CBSI3b.
' DIEeKTPOOTPUILIATETLHOCTh XUMHUECKUX JIeMEeHTOB. lloHHas CBsA3b. MeTamnyeckast CBs3b
39 Tumpl KPUCTAUTMYECKUX PEIIETOK (aToOMHas, HWOHHAs, METa/UIM4YecKas), 3aBHCUMOCTH
' CBOMCTB BEILIECTBA OT THUINA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H
4 Baxneiimue mnpencTtaBUTeNM HEOPraHWMYECKHUX BellecTB. HemeTamnsl M MX COEIUHEHHS.
MeTasl ¥ X COCTUHEHUS
Knaccudukanus u HOMEHKJIaTypa  HEOPraHHYECKUX COETMHEHMI: OKCHUJIOB
41 (comeobpasyromue: OCHOBHBIE, KUCTOTHBIC, aM(DOTEpHBIC) U HECOIe00pa3yIolre; OCHOBAaHUHN
' (ménouyn W HEpaCcTBOPUMBIE  OCHOBAaHHA);  KHUCIOT  (KHCIOPOACOAEpXKAIIUE |
OeCKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)
42 Ouznyeckue M XMMUYECKHE CBOMCTBA IMPOCTHIX BELIECTB-HEMETAJUIOB: BOAOPOJA, XJopa,
' KHCIIOpO/Ia, cephl, a3oTa, pocdopa, yriaepoaa, KpeMHHU
43 Ouznyeckrue U XMMHUUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB: JUTHUS, HATPUS, Kajus,
' MarHus 1 KaJbIs, aTIOMUHUS, JKeJe3a. DICKTPOXUMHUUYECKUN PsIT HANPSHKEHUH METaIOB
44 dusznueckue ¢W  XMMHUYECKHE CBOWCTBA  BOJIOPOJHBIX  COCAMHEHHH  HEMETAJUIOB:
' XJIOPOBOJAOPOIa, CEPOBOAOPOIA, AMMHUAKA
45 dusnyeckre 1 XUMUIECKUE CBOMCTBA okcuaoB HemeTauios: cepsl (1V, V1), azota(ll, 1V, V),
' dochopa(lll, V), yriepona(ll, 1V), kpemuusi(1V). [TonaydeHne OkcruI0B HEMETAIIIOB
16 Xumudeckue cBoiicTBa okcuaoB: meTaioB |A—IIIA rpynm, nmaka, megu(ll) u xenesza(ll,
' [11). [TonyyeHne OKCHIOB METALIOB
47 XVWMUYECKUE CBOMCTBA OCHOBAHHWH M aM(OTEPHBIX TUAPOKCUIOB (Ha MPUMEpPE TUIPOKCHUIIOB
' ANMIOMUHMYS, XKene3a, uuHKa). [lonyuenne ocHoBaHMit U aM(OTEPHBIX THIPOKCHUIOB
OO0me XMMHUYEeCKHe CBOMCTBA KHCJOT: XJOPOBOJOPOJIHOW, CEPOBOJOPOIHON, CEPHHUCTOM,
4.8 CEepHOM, a30THOH, (ocopHOM, KpeMHUEBOH, yroibHOW. OcoOble XMMHYECKHE CBOMCTBA
KOHILICHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT. [lonydueHue kucnor
4.9 OO6mme XxuMHUIECKHEe CBOMCTBA cpenHux coiei. [lomyuenue coneit
410 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPOJIa, KHUCIOPOIa, aMMHaKa, yIJIEKUCIIOTo rasa
' B 1abopaTopuu
111 [Tonydyenue ammmaka, CepHOM M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. OOmue crocoOsl

IMMOJIy4YCHHA MCTAJIJIOB
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I'eneTnueckas cBs3b MEKAY KiIaCCaMH HCOPIraHUYICCKUX COCJIMHECHU I

XUMUYECKUE PEAKIITU

KJ'IaCCI/I(bI/IKaI_II/IH XHUMHUYCCKUX peaKquI [0 Pa3jIMYHbIM IIpHU3HAKaM: II0 4YHUCIY U COCTaBy

5.1 YUaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MCHCHHIO CTETICHEH
OKHCJICHUS XUMHYECKHUX DJIEMEHTOB
52 TermoBoit 3dexr XuMHUECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHHSA. OK30- U
' SHAOTEPMHUUYECKUE PEAKINH. TepMOXUMHUYECKUE YPAaBHEHUS
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuuu. OKucinutenu M BocctaHoBUTENU. [Iponeccsl
5.3 OKHCJICHUSI W BOCCTAHOBJICHUS. DJIGKTPOHHBIN OallaHC OKHCIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu
54 Teopust AIEKTPOIUTHUECKON auccouranuu. KaTWOHBI, aHWOHBL.  DJIEKTPOJUTHl U
) HEANIeKTPoNuThl. CHUIIBHBIC U clla0ble NIeKTPOIuThl. CTeneHb AUCCOIHAIH
55 Peaknmu noHHOTO OOMEHA. YCIIOBUS MPOTEKAHUS PEAKIMH HMOHHOTO OOMEHa, IOJHBIE U
' COKpalIEHHbIC HIOHHBIE YPAaBHEHUS PEaKIUuil
6 XuUMHS ¥ OKpyXKaromas cpeia
BemectBa u maTepuasibl B ITOBCEJHEBHOM >XU3HM 4YelOBeKa. be3omacHoe HCIOiIb30BaHHE
6.1 BEIIIECTB U XMMUYECKHUX peakuuii B 1abopatopuu u O6bITy. [lepBas momMous npu XUMHYECKUX
0’KOTax M OTPaBICHUIX
XUMHYECKOE 3arpsi3HEHUE OKpYXKaroleh cpeibl (KUCIOTHBIE TOXKIU, 3arps3HEHUE IMOYBHI,
6.2 BO3[lyXxa U BOJOEMOB), CMocoObl ero mnpenorBpamieHus I[lpenenpHas gomycTuMas
' koHneHTparust Bemects (IIJIK). Ponp xumMum B pemieHUH SKOJIOTHUECKHX MPOOIIEM.
Ycunenue napHukoBoro 3¢ ¢dekra, pa3pyleHne 030HOBOTO CIIOs
[Ipumenenue cepwl, azora, (ocdopa, yriaepoma, KpeMHHUS U UX COCIUHEHHI B OBITY,
6.3 MEJUIIMHE, MMPOMBIIIJICHHOCTH M CEIbCKOM XO03sicTBe. [IpuMeHeHne MeTaijioB U CILIaBOB
' (cramp, 4yyryH, OIOpafOMUHHUNA, OpOH3a) B OBITY U MPOMBIIIJICHHOCTH HMX COCTUHEHHIA.
[TonsTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHHKHU YTIEBOIOPOAOB (yroilb, MPHUPOJAHBIN Ta3, HE(PTH), MPOIYKTHI UX
' niepepaboTku (OEH3UH), X POJIh B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHavasibHble MOHATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHUSX yriepoja
65 (MeTaH, JTaH, STWICH, aleTWICH, J3TAHOJ, TIUIEPUH, YKCycHas kucinorta). [loHsTHE O
OMOJOrMYeCKH BaXKHBIX BELIECTBAaX: JKHUpaX, Oeikax, YIrJeBoJaX - M UX POJH B JKU3HU
YyeJioBeKa
7 Pacuérsr:
7.1 1o ¢popMyiaaM XMMUYECKUX COeTUMHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 M0 XUMHYECKUM yPaBHEHUSIM

TemaTnuyeckoe NJIAHUPOBAHME

8- KJ1ace




KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBanue
Ne a3JesioB " TeM (ungposere)
n/n P Beer KonTpoasnbie | [IpakTuyeckue oGpa3oBaTe/bHbIE
NPOrpamMMbl cero 6
padoThI padoThI pecypebl
Pasnea 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XuMus — Ba)kHas Bbubauoreka LIOK
001acTh https://m.edsoo.ru/7f415e2e
€CTEeCTBO3HAHUS u
11 N 5 2
MPAKTUYECKON
JIEeATeIIbHOCTH
YyeJoBeKa
Bemecta u Bubmuoreka ITOK
(2 15 |1 1L

XUMHYECKUEC pCaAKIINN

https://m.edsoo.ru/7f415e2e

Uroro no pazaeny

20

Pa3nea 2. Baxkneiimme npeacraBurest

H HEOPraHM4eCKMUX BeIIeCTB

21 Bosayx. Kucnopon. 6 bubmauoreka [JOK
' [Moasitne 06 okcuaax https://m.edsoo.ru/7f415e2e
29 Bopopon. Ilonarue o 8 1 Bubmoreka ITOK
' KHUCIIOTaX U COJISIX https://m.edsoo.ru/7f415e2e
Bona. PactBopsI. bu6nuoreka [LIOK
2.3 |Ilonstue 005 1 1 https://m.edsoo.ru/7f415e2e
OCHOBaHHMSIX
OcCHOBHBIC KJIACCHI bub6muorexa IJOK
2.4 | HEOpraHWYEeCKUX 11 1 1 https://m.edsoo.ru/7f415e2e
COCOUHCHHI
Htoro no pasneny 30

Pasznen 3. Ilepuoauveckuii 3axkon u Ilepuoauyeckasi cucrema XxumMudeckux 3jiementos JI.U.
MengeneeBa. Crpoenne aTomMoB. XuMuuyeckKass CBsA3b. OKHCJIAMTEIbHO-BOCCTAHOBHUTEIbHbIE

peakuumn
[lepuoauueckuii 3aKOH bubmauroreka [JOK
u [Tepuoanueckas https://m.edsoo.ru/7f415e2e
CHCTeMa XHMHYCCKHUX
3.1 7
3JIEMEHTOB J.
Meuneneesna.
CrpoeHue aToMOB
XyUMHu4YecKas CBSI3b. Bbubmuoreka LIOK
32 OKHCIUTEIBHO- 8 9 https://m.edsoo.ru/7f415e2e
' BOCCTAaHOBUTEJIbHbBIC
peakiumn
Htoro no pasneny 15
[ToBTOpEeHNE 3 bu6nnoreka [IOK




https://m.edsoo.ru/7f415e2e

OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 ITPOT'PAMME
9-ii ky1ace
HanMenoBamme Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne pa3aeJioB H TeM (ungposkre)
n/n Beero Kontpoasnsbie | [IpakTuyeckue oGpa3oBaTe/bHbIE
nporpamMMbt padoThI paéoThI pecypebl
Pa3nen 1. BemecTBO U XUuMU4ecKHe peakiiun
IToBTOpEHUE u bubmunoreka [JOK
11 yriyojieHHe  3HAHHM 5 1 https://m.edsoo.ru/7f415e2e
' OCHOBHBIX  pPa3JielioB
Kypca 8 kiiacca
OcHOBHBIC bubmuoreka I[JOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f415e2e
XUMUYECKHUX PeaKLui
DNIEKTpONUTHYECKAS Bubmuorexa LJOK
13 |Auccommarus. 8 1 1 https://m.edsoo.ru/7f415e2e
' XUMHYECKUE pPeakuuu
B pacTBOpax
Hroro no paspeny 17
Pa3znea 2. HemeTasibl 1 UX COeIMHEHUS
Oouias bubmuoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f415e2e
2.1 | XHUMHYECKHX 4 1
3JIEMEHTOB VIIA-
rpynmnsl. ['agoreHsl
Oomas bubmorexa IJOK
XapaKTePUCTHKA https://m.edsoo.ru/7f415e2e
XAMUYECKHUX
2.2 AJIEMEHTOB VIA- 6
rpynnsl. Cepa u ee
COCIMHEHUS
Oouas bubmuoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f415e2e
XUMHYECKHUX
2.3 3JIEMEHTOB VA- ! 1
rpymmsl. A3ot, dhochop
1 UX COCIUHCHHS
OO0wmas Bu6muorexa [IOK
04 |XapaKTepHCTHKA 8 1 ) https://m.edsoo.ru/7f415e2e
' XUMHYSCKHUX

3JIEMEHTOB IVA-




IpyHIbl.  YIiepon H
KpEMHHUU u 150,
COCIMHECHUS

Htoro mo pazneny 25

Pa3gen 3. MeTaJJIbl M UX COCAUHEHUSA

31 OOmmue CBOICTBa 4 bubmuoreka I[JOK

' METaJI0B https://m.edsoo.ru/7f415e2e
3.2 Baxwueiiine wMetaiibl 16 1 2 bubnuoreka IIOK

' U UX COETUHEHHUS https://m.edsoo.ru/7f415e2e
Htoro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 ﬁzzlee(;a]?m B )KI/I3H§ 3 bubmorexa HOK

' p https://m.edsoo.ru/7f415e2e

yesjoBeKa
Wroro no pazneny 3
bubnnoreka HOK

Hosropenne 3 https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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