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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHH Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs COCTaBIEHa Ha OC-
HOBE TpeOOBaHMIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl OCHOB-
HOTO 0011ero oopazoBanus, npeacrasieHHbIX B PI'OC 00O, a Takke Ha OCHOBE (henepanb-
HOI pabouell mporpamMmbl BOCIUTAaHUS M C Y4€TOM KOHIICMLMHU IMPENnoJiaBaHusi y4eOHOTo
npeaMeTa «XUMHS» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit deneparuu.
B cootBercTBuun ¢ @3 « O6 ob6pazoBanuu B Poccuiickoit @eaeparuu (ot 29.12.2012 v Ne

273 -®3) 3akonoM 00 obpazoBanuu B PK ot 15.12.2014 1. Ne94 -H-3 ( ¢ usmenenusamu Ha 10
ntoHA2021 r. ) HOpMaTUBHBIMU akTaMu MuHHCTepcTBa npocsenienus PO,MO u H PK:

[Ipuka3z Munucrepcrsa npocseuienus Poccuiickoit @eneparuu ot 05.12.2022r Ne 1063 «
O BHecenunn u3MeHeHui B [lopsok opranusanuu U oCymiecTBICHHs 00pa3oBaTeIbHON Aes-
TEJBHOCTHU TI0 OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM — 00111e00pa3oBaTeIbHBIM
MporpaMMaM HavajabHOTO O0IIEero, OCHOBHOTO OOIEro U CpeaHero oodiero oopa3oBaHus,
YTBEPKJICHHbIN ITpUKa3oM MuHuctepcTBa npocsemienus Poccuiickoin @eaepaunn ot 22
mapta 2021r Ne 115».

[Tpuxa3z Munuctepctsa Ilpocsemenuss P® ot 31.05.2021r Ne 287 « OO0 yTBepxkaenuu ¢e-
JepaIbHOTO TOCYJApCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAaPTa OCHOBHOTO 00IIero oopazona-
HUSY.

[Tpuxa3z Munucrepctsa [Ipocsemenuss P® o116 Hos10ps 2022r.Ne993 « O6 yrBepxkaeHun
¢benepanbHON 00pa3oBaTENbLHON MPOTPaMMbl OCHOBHOT'O OOILEro 00pa30BaHMD».

[Tpuxa3z MunucrtepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 « 6 yrBepxae-
HUM (peepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO CTaHAapTa CpeAHero odIero oo-
pa3oBaHus» ( ¢ UBMEHEHUSAMU U JIoNoJHEHUIMHU ) Peakuust ¢ uameHeHusmMu Ne732
or12.08.2022.

[Tpuka3 MunucrepctBa IIpocemenus Poccuiickoit @enepannn ot 18.05.2023r Ne370 «
06 yTBep)kaeHnH (penepanbHOl 00pa30BaTEIbHOIN MPOrpaMMbl OCHOBHOTO 00111eT0 00pazo-
BaHus». (3apeructpupoBad 12.07.23 Ne 74223).

[Tpuka3z Mun npocBemennsi Poccun 0130 centsaiops 2022 r Ne§74 «O06 yTBepKaCHUU T10-
psaKa pa3pabOTKH U yTBEpKAeHUS (DeepaTbHbIX OCHOBHBIX 00I11€00pa30BaTENIbHbIX MPO-
rpaMm» 3apeructpuposas 02.11.2022 Ne 70809).

Canurapnslie npaBuna CII 2.4.3648 -20 « CaHuTapHO — SMUAEMHOIOTHYECKHE TPeOOBaHUS
K OpraHu3alisM BOCIMTAHUS U 00yYeHHS , OT/AbIXA M 03J0POBJICHUS AE€TEH U MOJIOICKUY,
YTBEPKJICHHBIE MOCTAHOBJIEHUEM | JTaBHOTO TOCYIApCTBEHHOT'O CaHUTApHOTO Bpaya PO ot
28.09.2020 1. Ne28;

Canurapnsle npasuia CII 1.2.3685 -21 « ['uruennyeckue HOpMAaTUBHI U TPEOOBaHUS K
obecrieueHn0 6€30MacHOCTH U OE3BPETHOCTH /IS YesIoBeKa (haKTOPOB CPEIbl OOUTAHUS
YTBEPKICHHbIE IIOCTAHOBJICHUEM [ JTaBHOTO TOCYAapCTBEHHOIO CAHUTAPHOIO Bpaya PO
0128.01. 2021 Ne2

ITpuxa3z MunucrepctBa npocseienus Poccuiickoit @eneparun ot 21.09.2022 r. Ne 858 «
00 yTBepKIeHNH (heIepaTbHOTO epeyHsl yIeOHUKOB , JOMYIICHHBIX K HCIOIb30BaHUIO TIPH



peanu3alui MMEIOIIMX FOCYAapCTBEHHYIO aKKpEIUTalUI0 00pa30BaTeIbHbIX IPOrpaMM Ha-
YaJlbHOTO 00IIeT0, OCHOBHOTO OOIIET0, CpeIHEro 00IIero 00pa3oBaHusl OpraHU3aIHIMH,
OCYILIECTBISIOLUIMMHU 00pa30BaTEIbHYIO JESTEIbHOCTh, U YCTAHOBJICHUS IPEIETILHOTO CPOKa
HCIOJIb30BAHUS UCKITIOYCHHBIX YICOHUKOBY.

ITocranosnenue ['maBHoro rocynapctBeHHOro canutapaoro spaya P® ot 28.09.2020 r. Ne
28 « 06 yrBepxkaeHuu canutapasix npasui CII 2.4 3648 -20 CanuTtapHO — 31HI€MHOJIOTH-
Yyeckue TpeOOBaHUs K OpraHU3aluy BOCIUTAHUS U 00YUYEeHHUs, OT/IbIXa U 03/I0POBJICHHS MO-
JIOJICHKH.

ITpukaz MunucrepcrBa npocseienuss PO ot 21 urons 2023 roga Ne 556 «O BHeceHnn
n3meHeHui B ipuioxeHus Ne 1 u Ne2 k npukazy MunucrepctBa npocsemienus PO ot 21
centsiopss 2022 roga « O6 yTBepkIeHUH (peaepanibHOro MepeyHs yaeOHUKOB, TOMYIIEHHBIX
K UCIIOJIb30BAHUIO MPH pean3alii UMEIOIINX TOCYAapCTBEHHYIO aKKpeaAUTaIuio 00pa3oBa-
TeJIBHBIX MPOTrpamMM HavabHOTo o011ero. CpeaHero oobiiero o0pa3oBaHus OPraHU3aAUSIMH ,
OCYILECTBISIOLUMMU JI€ATEIbHOCTh, U YCTAHOBJIECHUS MPEEIIbHOTO CPOKA UCTIOIb30BaHUS
UCKITIOUYEHHBIX YYEOHUKOBY.

[Tpuxa3 MmunuctepcerBa npocserienus Pocecuiickoit @enepanuu ot 02.08.2022 Ne653 « O6
YTBEPXKJICHUU (elIepaIbHOTO MEPEYHs JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JIOITY-
IIEHHBIX K MCIIOJIb30BaHUIO UMEIOLINX FOCYAaPCTBEHHYIO aKKPEIUTALUIO 00pa30BaTeIbHbBIX
nporpamm HOO, OO0O,COO» (3apeructpupoBan 29.08.2022 Ne 69822).

[Tpuka3z Ne 24 ot 31 aBrycrta 2023rona "OO06 yrBepkaenun ydeOHoro miaHa MKOY
"[IputoTHEHCKass MHOTONIpoduIIbHAsA TMMHA3us Ha 2023-2024 yueOHbIii rog’”

[Tporpamma mo xumMuH Ja€T MPEICTAaBICHHE O IEJSAX, OOMIeH CTpaTeruu OOydeHUs,
BOCIIUTAHUS M PA3BUTHSA OOYYAIOUIMXCS CPEICTBAMH YYEOHOTO IpeIMeTa, YCTaHaBIMBAET
00s13aTeNbHOE TPEMETHOE COZepIKaHue, MPEIyCMaTPUBAET PacIipeielIeHHue ero Mo Kiaccam
U CTPYKTYpUPOBAHHE IO pa3ieiaM W TeMaM IPOTPaMMBI MO0 XUMHH, OMPEIEIseT KOTHIECT-
BEHHBIC M KAUYECTBEHHBIC XApPaKTEPUCTHKH COJACPKaHHs, PEKOMEHIYEMYIO TMOCIEI0BATEIb-
HOCTh M3YUYEHHS] XMMHUHU C YYETOM MEKIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTUKU
y4eOHOT0 Tpoliecca, BO3PAaCTHBIX OCOOCHHOCTEN OO0YJaronIuXcsi, OMpeIesieT BO3MOKHOCTH
npeaMeTa JJIsl pealn3anuy TpeOOBaHUH K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTellb-
HOM MporpaMMbl Ha ypOBHE OCHOBHOIO OOIero oOpa3zoBaHUs, a Takke TpeOOBaHUM K pe-
3ynbTaTaM OOy4YeHHs XMMHW Ha ypPOBHE IIeJIel W3YyYeHUs IMpenMeTa W OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHON JIEATEILHOCTH OOYYarOIIETOCsl M0 OCBOCHHIO Y4eOHOTO COJepIKa-
HUSL.

3HaHME XUMUHU CITY’)KUT OCHOBOMW /711 OPMHUPOBAHUSI MUPOBO33pEHHs 00yUaromerocs,
€ro MpPEeCTaBICHUN O MaTepUATLHOM €IMHCTBE MHpPA, BAXKHYIO POJIb HTPAIOT POPMHPYEMBIE
XMMHUEH TIPEICTaBICHUSI O B3aUMOIIPEBPAIICHUSIX YHEPTUH U 00 SBOIIIOIUH BEIIECTB B MPH-
pole, O MyTSIX pemeHHs TIOOaTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS UYEIOBEYECTBA —
CBIPHEBOM, IHEPreTHUECKON, MHUIIEBOM M KOJOTMYECKOW 0e30macHOCTH, MpoljIeM 3ApaBo-
OXpaHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET pean3alui BO3MOKHOCTEN JIsi CaMOpPa3BUTHS U (OPMHUPOBAHUS KYJIb-
TYpPBI TUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHFHOW TPAaMOTHOCTH;

BHOCUT BKJIAJ B ()OPMHPOBAHHME MBINIJIEHUS W TBOPYECKUX CIIOCOOHOCTEH 00ydaro-
IIMXCS, HABBIKOB UX CaMOCTOSTEIbHON y4eOHOU NEesTeNIbHOCTH, SKCIIEPUMEHTAIBHBIX U HC-
CIIEIOBATENBCKUX YMEHUH, HEOOXOIUMBIX KaK B MOBCETHEBHOM KHU3HU, TaK U B Mpodeccuo-
HaJbHOU JIeSITEILHOCTH;



3HAaKOMHT CO CHEIM(PUKONH HAYYHOIO MBILIUIEHUS, 3aK/IaJbIBA€T OCHOBBI LIEJIOCTHOIO
B3IVIs1J1a HA €AMHCTBO IPUPOJIbI U YEJIOBEKA, SABJSETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPO-
BaHUM €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YyYaroIuXcs;

CIOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K NIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJl B 9KOJIOTHYECKOE 0Opa3oBaHue 00y-
YarOIIHUXCS.

JlaHHBIEe HaNpaBJIeHUs B 00yYEHUN XUMHUH 00€CIIeUnBaIOTCs CEM(PUKON colepKaHus
y4ebHOro npenMeTa, KOTOpPbIi ABIsSETCA NeIarornyecky aganTupOBaHHBIM OTpakeHueM Oa-
30BOM HAYKH XMMHH Ha ONPEACIEHHOM dTane €€ pa3BUTHU.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 0OLIEro 00pa30BaHMsl OPUEHTUPOBAH HA OCBOECHUE
00y4aroIUMUCs CUCTEMbI IEPBOHAYATIBHBIX TOHATUH XUMUH, OCHOB HEOPraHUYECKONH XUMUU
U HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX IIOHATUI OPraHU4eCKOW XMMHUH.

CrpykTypa conepkaHus IporpaMMbl 10 XMMUU CPOPMHUPOBAaHA HA OCHOBE CHUCTEMHOTO
noaxona K e€ uzydenuro. ComepxaHue CKIAIbIBAETCA U3 CUCTEMBI MOHATUH O XMMHYECKOM
3JIEMEHTE M BEILIECTBE M CHCTEMBbl MOHATHH O XMMHUYECKOM peakuuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OPraHW30BaHbl 110 IPUHLUITY [1OCJIEIOBATEIBHOIO Pa3BUTHs 3HAHUM HA OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHMsI O CTPOCHHH aTOMa U XMMHYECKOH CBS3U;

— MPE/ICTaBJICHUH 00 3JIEKTPOIUTUUECKOM JUCCOLMALIUK BELIECTB B PaCTBOpaXx.

Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATENLHO OT OAHOIO YPOBHS K JIPYromy, BbI-
noJHAS (QYHKIMM OOBSICHEHHS U MPOTHO3UPOBAHMS CBOWCTB, CTPOEHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHUS U MOJIyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl MO XUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABIECHUS O
XUMUYECKON COCTaBIAIOIIEH HAay4YHOM KapTUHBI MUpAa B JIOTMKE €€ CUCTEMHON NPUPOJBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO M METOJaM II03HaHUA B Hayke. M3ydeHue
XUMUU TPOMCXOJUT C MPUBJIEUCHHEM 3HAHUI M3 paHee M3YYEHHBIX y4eOHBIX MpPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccsl» u «Pu3mka. 7 Kiace.

[Tpu u3y4eHUu XMMUHU IPOMCXOIUT (POPMHUPOBAHUE 3HAHUHM OCHOB XUMHUYECKOW HayKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMsI, PAKTUYECKOMN JEATEIbHOCTH YelIOBeKa U Kak
OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3ajaya yueOHOro mpeaMera COCTOUT B (op-
MHUPOBaHUM CUCTEMbl XUMHUYECKUX 3HaHUH — BaKHEHIINX (DaKTOB, MOHATUHN, 3aKOHOB U TE€O-
PETUYECKHUX TOJOXKEHUH, TOCTYIHBIX 00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyK{, B MPHUOOILIEHUH K HayYHBIM METOJaM IMO3HAHUs MPU U3yYEHUU BELIECTB U XMMHUYE-
CKUX peakuuil, B GopMupoBaHUM M PA3BUTUHU MMO3HABATEIbHBIX YMEHUN M UX NMPUMEHEHUH B
y4eOHO-T103HABaTEIbHON M Yy4eOHO-MCCIIeI0BATENbCKON JIEATEIbHOCTH, OCBOGHUH IpaBUII
6€e30macHOro 0OpallleHus ¢ BElIeCTBaMH B TOBCETHEBHOM JKHU3HU.

ITpu u3yyeHUH XMMUHU HA YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs Ba)XHOE 3HAYECHUE
npuoOpenu Takue e, Kak:

— (GopMHpOBaHUE MHTEIIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMooOpa3oBa-
HUIO, COTPY/HUYECTBY, CAMOCTOSITEILbHOMY NPUHATHUIO PEIICHUH, CIIOCOOHOM aaanTUPOBaTh-
sl K OBICTPO MEHSIOUIMMCS YCIOBHUSAM JKU3HU;

— HaIpaBJIEHHOCTh OOyUEHHs Ha CHCTEMaTH4YecKoe MPUOOIIeHNe 00ydJaronuxcs K ca-
MOCTOSITEIbHOI 1M03HABATEIbHOM JEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUA, (OPMHUPYIO-
MM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— o0ecreyeHrne ycIOBHH, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3zHo0Opa3HOi NesITeIbHOCTH, MO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE AJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;



— (hopmupoBanue oOuiei HyHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHUCJI€ YMEHHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY)KAIOLIEr0 MUpPA, UCIOIB3YS 3HA-
HUS U ONBIT, MOJIyYEHHBIC NPU U3YYEHUU XUMHH, PUMEHATh UX MPU PELICHUU MpoOsieM B
MOBCETHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

— (hopMupoBanue y o0ydaromuxcsi T'yMaHUCTHUYECKUX OTHOIICHUN, TOHUMAaHUS LIEHHO-
CTH XMMHMUYECKUX 3HAHUN JJIS1 BBIPAOOTKHU SKOJIOTHUECKH 11eJIeCO00Pa3HOro MoBeaeHUs B ObI-
Ty ¥ TPYAOBOIl JEATEIHLHOCTH B IIENISAX COXPAHEHHUS CBOETO 3JI0POBbS U OKpYXKaroulel mpu-
POIHOM Cpebl;

— pa3BUTUE MOTHUBALIMU K OOYyYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIIH-
TaHUI0O Ha OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY NpOoG IS U HAMIPABJIEHHOCTH JAIbHEUIIEro 00yUYeHUsI.

Oo0111ee 4ncIo0 4acoB, OTBEIEHHBIX AJIs U3YUEHHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeeNm0), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYYEHUSA
8 KUIIACC
IlepBOoHaYa/JIbHBbIC XMMUYECKHE TOHATHSA

[Ipeamer xumun. Ponb XxuMuu B KU3HU YeOBEKa. XUMUsS B CUCTEME HayK. Tena u Be-
mectBa. Pusnyeckue CBOKWCTBA BEUIECTB. ArperatHoe coctostHue Bewects. [lonarue o me-
TO/ax MO3HaHUA B XUMHH. YncThle BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JI€MEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTsle U cnoXKHbIE BemeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas ¢opmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTO-
SIHCTBa cocTaBa BemlecTB. OTHOcHUTENbHAs aroMHas Macca. OTHOCHUTENIbHAST MOJEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Moisib. Monsipaas macca. B3aumMocBsi3b KOJIMYECTBA, MACChl U
qHclla CTPYKTYPHBIX €IMHUI BerlecTBa. Pacuérel mo hopMynaM XUMHUECKUX COSAMHEHUN.

PuznuecKre U1 XUMUYECKUE SIBICHUS. XUMUYECKas peakus U e€ Npu3Haku. 3aKOH CO-
XpaHEHUsl MacChl BellecTB. XUMHUUYeckue ypaBHeHus. Kinaccudukanus XuMHUECKUX peaKuit
(coemuHeHuUs, pa3IoKeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0M, MpaBUIaMu padoThl B 1ab0paTopuu U mpuéMamu
oOpariieHust ¢ 1a6opaTopHBIM 000pYAOBaHUEM, H3yUYECHUE U ONMHUCaHHE (PU3MYECKHX CBONCTB
00pa3I0B HEOPraHMYECKUX BEILIECTB, HaOMoeHue (pusndeckux (IJIaBICHHUE BOCKA, TasHHUE
TbJa, pacCTUpaHUE caxapa B CTYNKEe, KUIIEHUE U KOHICHCALUS BOJIbl) U XUMUYECKUX (TOpEeHUE
CBEYH, MPOKAIMBAHUE METHOU MPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KUCIOTOW) SIBIICHUH, Ha-
OJI0ZIeHHEe U ONMCaHHe MPU3HAKOB MPOTEKAaHUS XMMUUYECKUX peakuuil (pazioxkeHue caxapa,
B3aHMO/ICUCTBHE CEPHOU KHCIIOTHI C XJIOpUAOM Oapusi, pasioxkenue ruapokcuaa memu (1)
[P HarpeBaHMUHM, B3aUMOJIelicTBHE Xkele3a ¢ pacTBopoM conu Meau (1), nzydenue cnoco6os
pas3zeneHus cMecedl: ¢ MOMOIIBI0 MarHuTa, (pUIbTPOBAHME, BHIMAPUBAHME, TUCTUILIALUS,
xpomarorpadus, IpoBeAEHNUE OUYUCTKH TOBAPEHHON COJIM, HAOMIOJCHNE U OIIMCAHUE PE3YIlb-
TaTOB IIPOBEJEHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJIE-
nieit MOJIeKyn (IapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — aeMeHT U IpoCTOe BEUIECTBO.
Haxoxxaenue kuciaopoaa B npupoje, GU3NUecKue U XMMUYECKHue CBOWCTBA (peaklMuu rope-
Hus). Oxeuasl. [Ipumenenne kucnopoa. CriocoObl MOMydeHUs: KMCIopoa B 1abopaTopuu 1
npoMbIIeHHOCTH. KpyroBopoT kucnoposa B npupojie. O30H — aoTponHas Moaudukanus
KHCIIOpO/1a.

TennoBoit a3¢dektT xuMudeckol peakiuu, TEPMOXUMUYECKHUE YPaBHEHUS, 3K30- U JH-
JNOTEPMHUYECKHUE peaklUnu. TONIMBO: yrojib U METaH. 3arpsA3HEHUE BO3AyXa, YCUJICHHUE Map-
HUKOBOTO 3 eKTa, pa3pylIieHne 030HOBOTO CJIOSI.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxkaenue Bogopoaa B mpupoje, puzu-
YecKHe U XUMHUECKUE CBOICTBA, MPUMEHEHNUE, CIocoObI moyyeHus. Kucnorsr u commu.

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Bona kak pactBopurenb. PactBopbl. HackllieHHbie u He-
HaCBILLIEHHBIE pacTBOPbI. PacTBOpUMOCTH BelecTB B BoAe. MaccoBas [0S BELECTBA B pac-
TBOpe. XUMUYECKUE cBOMCcTBa BObl. OCHOBaHUsA. Posib pacTBOpOB B PUPOJE U B JKU3HU Ue-
noBeka. KpyroBopor Bozbl B mpupoje. 3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa M OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
cosieoOpa3ymomnue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) 1 HeconeoOpasytomue. Homenkia-
Typa OKCuJI0B. PU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCUIO0B. [omydeHre OKCHUIOB.



OcnoBanus. Kinaccudukaiys ocCHOBaHMINA: IETOYU U HEpaCTBOpUMBbIe ocHOBaHus. Ho-
MEHKJIaTypa OCHOBaHMI. PuU3NYEeCKHe U XUMMUYECKUEe CBOMCTBa ocHoBaHUM. [lomydyeHue oc-
HOBaHUH.

Kucnotsl. Knaccudukanusa xucinor. Homenknarypa kucior. @usndeckrue U XuMUYe-
ckue cBorcTBa KucioT. Psg akruBHoctu MetaiuioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseit. @u3ndeckre 1 XuMU4YecKue cBorcTBa coneil. [lonyuenue
coJiei.

['eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpE/IeNICHHE COepKaHUs KHCIOpoAa B BO3AyXe, MOJIyueHue, cooupa-
HUE, pPaclo3HAaBaHME M W3YYEHHE CBOMCTB KHCJIOPOJa, HAOJIOJIEHHWE B3aUMOJICHCTBUS Be-
IIECTB C KHUCJIOPOJOM U yCIIOBHUS BOSHHUKHOBEHHS U MpPEKpalleHus] ropeHus (moxkapa), o3Ha-
KOMJICHHE ¢ oOpa3laMu OKCHIOB M OMKCAaHWE UX CBOICTB, MOJMy4yeHHUE, COOMpaHUE, pacmo-
3HAaBaHHME W U3YyYEHHUE CBOMCTB BOJOpOJa (TOpeHue), B3auMOJICHCTBIE BOJOPO/IA C OKCHIIOM
Meau (1) (BO3BMOXKHO MCIOJB30BaHKME BHJICOMATEPHAIOB), HaOMIOICHHE 00pa3IOB BEIIECCTB
KOJMYeCTBOM | MOJb, UCCIIEJOBaHHE OCOOCHHOCTEH pAcTBOPEHUS BEIIECTB C Pa3TUYHOMN
PacTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM A0JEH pacTBOPEH-
HOTO BEIIeCTBAa, B3aUMOJICHCTBUE BOBI C METa/lIaMU (HATpUEM U KajibllieM) (BO3MOXKHO HC-
MOJIb30BaHKE BHJICOMATEPHAIIOB), HCCIEI0OBaHUE O00pa3llOB HEOPraHUYECKUX BEIIECTB pa3-
JUYHBIX KJIaCCOB, HAOIMIOJeHHE M3MEHEHHS OKPAaCKU MHIMKATOPOB B PAacCTBOpaxX KHUCIOT U
mienoyuei, u3ydenue B3aumoeiictsus okcuna meau (l1) ¢ pactBopom cepHOi KUCIOTHI, KU-
CJIOT C METaJUIaMHU, pEaKIUi HEeUTpalau3aluu, MOTy4YEeHUE HEpACTBOPUMBIX OCHOBAHHM, BbI-
TECHEHHE OJHOr0 MeTalljla IPYTUM W3 pacTBOpa COJH, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
1o Teme «BakHeillne Kinaccbl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanyeckuii 3axkoH U Ilepnoanyeckas cucrema xumu4eckux djaemenros 1. H.
MemnpeneeBa. Crtpoenune aTOMOB. Xumnueckas CBSI3b. OxucauTe/bHO-
BOCCTAHOBHMTEJIbHbIC PEaAKIIUN

[lepBple TOMBITKM KIAaCCH(PHUKAIUU XUMHUYECKUX dJIeMEHTOB. [loHsTHE O Tpymmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHBIC U IIET0YHO3EMENbHbIE METAIIbI, TaIOTeHbl, UHEPTHHIE Ta-
3bl). DIIEMEHTHI, KOTOpBIE 00Pa3yr0T aM(OTEPHBIE OKCUIIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa Xumuueckux sneMenTos . . Men-
neneeBa. Koporkonepuoanas u anuaHonepuoaHas Gopmsl [lepuoandeckoil CHCTEMBI XUMU-
yeckux anemeHToB JI. . Menneneesa. Ilepuonsl u rpynnsl. PU3HYECKUN CMBICIT MOPSAAKO-
BOI'0 HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX sijep. M3oromnsl. DnekTponsl. CTpoeHUE 37eK-
TPOHHBIX 000JOYEK aTOMOB MEpBhIX 20 XUMUYECKHX 3JEMEHTOB [lepnoIndeckoil CUCTEMbI
. . Menneneesa. XapakTepuCTUKa XMMHYECKOIO 3JIEMEHTA 10 €ro noJjiokeHuro B [lepuo-
audeckor cucreme . M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METaJIM4e-
CKHMX M HEMETAJUIMYECKUX CBOWCTB I10 IpyHnaM U NePHOJIaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproguyeckoil cucTeMbl XUMUUECKUX 3JIEMEH-
TOB Ul pa3BUTUA HayKu U npakTuku. J[. . Menzenees — y4€Hbll U IpaykJaHUH.

Xumuueckasi cBsi3b. KoBajieHTHas (MOJsIpHAS U HETIOJSIPHAs) CBS3b. DJIEKTPOOTPUIIa-
TEIbHOCTh XUMHUECKHUX 371€MEHTOB. MIOHHas CBS3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl okuc-
JIEHUS U BOCCTaHOBJEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE TUIPOKCHIA
LIMHKA C PaCTBOPAMHM KUCJIOT U IIEJI0UEH, MPOBEICHUE OMBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLUii (rOpeHre, peakiuy pa3ioKeHHs], COSTUHEHNUS).

Mescnpeomemnmnuie ceasu



Peanu3zanus MeXnpeaMETHBIX CBS3€U MPU U3YYEHUH XMMHUHU B 8 KJIacCe€ OCYIIECTBIISA-
€TCsl uepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATHH, SB-
JIAFOUIMXCA CUCTEMHBIMHU JIJIs1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (PakT, THIOTE3a, TEOPHs, 3aKOH,
aHaJIM3, CUHTE3, KJIacCU(UKAIUs, TEPUOIUIHOCTb, HAOIIOACHHUE, IKCIICPUMEHT, MOJCIUPO-
BaHUE, U3MEPEHUE, MO/JICTIb, SIBJICHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaInO0-
AKTUBHOCTH, MOJICKYJIA, DJIICKTPUYECKUH 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperarHoe cocTos-
HUE BEIEeCTBa, ra3, (u3ndecKkrue BEIMUYNHBI, €IMHUIIBI H3MEPEHHS, KOCMOC, TIJIAHETHI, 3BE3/IHI,
CouHie.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPOABI, MOJIE3HBIE HCKO-
raeMble, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHMYeCKasi peakust

Ilepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux snemeHToB 1. . MeH-
neneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHMHM CBOMCTB XMUMHYECKHX HJIEMEH-
TOB MEPBBIX TPEX MEPHUOJIOB, KaIKsl, KAIbIU U UX COCIMHEHUN B COOTBETCTBUU C MOJIOKEH U-
eM 3j1eMeHTOB B [lepuoanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3a-
BUCHUMOCTb CBOMCTB BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKUA M BUIa XMMUUYECKOM CBSI-
3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOpraHMYECKHX BEIIeCTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUMN, TEHETUYECKAst
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKHX peakiuil Mo pa3InyHbIM MPU3HAKaM (110 YHCITY U COCTa-
BY YYacTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEMI0BOMY 3(h(DeKTy, Mo U3MEHEHHIO CTeneHei
OKUCJIEHUS XUMHUYECKUX IJIEMEHTOB, 110 00paTUMOCTHU, TI0 YYaCTHIO KaTalu3aropa). DK30- U
JHJIOTEPMUYECKUE PEAKLIUU, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsTHe 0 cKOpoCcTH XUMHUYECKOU peakiuu. [ToHsTHE 00 0OPAaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsATHe 0 TOMOre€HHBIX U reTeporeHHbIX peakuusax. [lonsTtue o ka-
tanmse. [lonsaTue o xumuyeckoMm paBHOBeCUU. DAKTOPBI, BAUAIOLIME HA CKOPOCTh XMMHYE-
CKOW pEaKLHUH U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, JJIEKTPOHHBIN OalaHC OKUCIUTENHHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOIb30BAaHHEM METO/1a DJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HENEKTpoiuThl. Katuno-
HbI, aHHOHBI. MeXxaHU3M JAUCCOLMAIINK BEIIECTB C Pa3IMUHBIMU BUAAMU XUMUUYECKOW CBS3H.
Crenens aucconuanyu. CUIBHBIC U CIIa0bIE DIEKTPOIIUTHI.

Peakunu noHHOro 0OMeHa. YCIOBHUS MPOTEKAaHUS PeaKIHii HOHHOTO 0OMEHa, TOJTHbIe
U COKpAIEHHbIE NOHHBIE YpaBHEHUS peakunii. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBE-
TE MPEACTaBICHUN 00 IEKTPOIUTUYECKON Arccoruanyu. KauecTBeHHbIe peakiiy Ha WOHBI.
[ToHsTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PELIETOK HEOPTaHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJUIOB (rpaduTa U ammasza), CII0KHBIX BEIIECTB (XJIOpHUIA HATPHS), UCCIe-
JIOBaHHME 3aBUCHUMOCTU CKOPOCTH XMMHYECKOW PEaKIMH OT BO3ACUCTBUS Pa3IMYHBIX (HaKTo-
POB, HCCJIEAOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOLIECCA TUCCOLMALUNA KH-
CJIOT, IIeJIo4Ye U coseil (BO3MOKHO MCIOJIb30BAaHUE BUJIE0 MATEPHUATIOB), IPOBEICHUE ONbI-
TOB, WJUTFOCTPUPYIONIUX TMPU3HAKH MPOTEKAHHUS PEaKIMii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajKa, BbIJIEJICHHE ra3a, 00pa30oBaHKE BOJbI), OMBITOB, WLTIOCTPUPYIOMINX MPUMEPHI OKUC-



JUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUuil (ropeHue, peakiuH pa3jIokKeHUs, COECIUHEHUs),
pacro3HaBaHUE HEOPraHUYECKUX BEILECTB C MOMOILBIO KAYECTBEHHBIX peaKklUil Ha HOHBI,
peleHre HKCIIepUMEHTaIbHbIX 3aa4.

Hemeranibl U X coeMHEHUs

OOmiast xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUs] aTOMOB, XapaKTEepHbIE
creneHu okucieHusa. CtpoeHue U (pu3nyeckue CBONCTBA MPOCTBIX BEIECTB — TaJOIE€HOB.
XUMHUYECKHE CBOMCTBAa Ha IpuUMepe XJopa (B3aUMOJEHCTBUE ¢ MeTallllaMH, HeMeTallJlaMH,
mienoyamu). XnopoBogopo. ConsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHHE, IpUMe-
HeHue. [leificTBue Xj10pa U XJIOPOBOAOPO/Ia Ha OpraHu3M 4ejoBeka. BaxkHelue xiopuisl U
UX HaX0XXJCHHUE B IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHue U pU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAM(UKALIMH KMCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA
ceprl. CepoBosiopoJ, cTpoeHue, pU3NYecKue U XUuMHueckue cBoiicTBa. OKCHIBI cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, PU3NUECKUEe U XMMUYECKUEe CBOMCTBA
(obmrue kak MpecTaBUTENs Kilacca KUCIOT U cneuuduyeckue). XUMUYECKUE PEaKLUu, Jie-
Kall[e B OCHOBE NMPOMBIIUIEHHOT0 CI10co0a MmosyuyeHust cepHoi kuciaoThl. [Ilpumenenue cep-
HOM KucnoThl. COJM CePHOM KHCIOThI, KAUECTBEHHAs peaklys Ha cyiabdaT-uoH. Haxoxnenue
cepbl U €€ COelMHEHUI B MpuUpoje. XUMHUUECKOE 3arps3HEHHE OKpYKarollel cpeibl coeau-
HEHUSIMU cepbl (KMCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro mpe-
JOTBPALICHHUS.

OOwiast xapakreprcTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, Xa-
paKTepHbIE CTENEHU OKMUCIEHUs. A30T, paclpoCTpaHeHue B MpUpoje, GU3NUYECKUe U XUMHU-
yeckue cBoiictBa. KpyroBopor azora B npupojae. AMMHaK, ero Gu3n4eckue U XMMUYECKHe
CBOWCTBA, MOJy4YeHUe U npuMmeHeHue. Coau aMMOHUS, UX (PU3MUECKUE U XUMHUYECKHE CBOM-
CTBa, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€ MoJy-
4yeHue, pU3NUecKue U XMMUYECKHUe CBOWCTBA (00IIMe Kak MpeACTaBUTENs Kjlacca KUCIOT U
cneunpuyeckue). VMcnoap3oBaHue HUTPATOB M COJICHl aMMOHMS B KayeCTBE MHHEPaJIbHBIX
ynoOpeHuil. XuMHYeCcKoe 3arps3HeHUE OKPYXKarolleil cpesibl COeTMHEHUIMHU a30Ta (KUCIOT-
HBIE JIOXK/IU, 3arps3HEHUE BO3/1yXa, NOYBBI U BOA0EMOB). Docdop, alioTponHble MoAU(HKa-
un pochopa, puszndeckue u xuMmudeckue coiicrsa. Oxcua gocdopa (V) u pochopnas xu-
cioTa, pU3nYeckue 1 XMMUYEeCKHe CBOMCTBA, nosydeHue. Mcnonbs3zoBanue ¢pocdaToB B Kaye-
CTBE MUHEPAJIbHBIX YA0OpEHUIl.

OOmas xapaktepuctuka 31eMeHToB IVA-rpymnmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCICHHS. YTIepoJ], aJIOTPOIHbIE MOAU(DUKAIIMK, PACIpOCTpaHe-
HUE B NpHUpoJie, GU3NUECKUe U XUMHUECKUe cBoicTBa. Ancopbuus. KpyroBopor yriepona B
npupoje. OKCuapl yriiepoaa, X GU3MUECKUe U XUMHUYECKHE CBOWCTBA, JICHCTBUE HA JKUBBIC
OpraHu3MBbl, OJYYEHUE U MPUMEHEHHE. DKOJOrMYECKHe MPOOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoza (IV), runoresa riao6anbHOro NOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA 3¢ ¢dekT. Yroms-
Hasi KUCIIOTa U €€ COJM, UX (PU3MUECKUE U XMMHUYECKHE CBOMCTBA, MOIy4YeHUE U TPUMEHEHHE.
KayecTBeHHast peakius Ha kapooHaT-noHbI. Vcnoiabp3oBaHne kapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHauyanbHbBIe TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEMHEHUAX YIiepoJia
(MeTaH, 3TaH, 3TWIEH, allETHJIEH, 3TaHOJI, TIMLEPUH, YKCycHas Kuciota). [Ipupoanbie mc-
TOYHHKH YTJIEBOJIOPOJIOB (YroJib, MIPUPOIHBIN ra3, HePTh), IPOAYKTH UX NepepadboTku (OeH-
3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OMONIOTHYECKH BaXKHBIX BEIIECTBAX:
KHpax, OeJIKax, yriieBolaXx — U UX POJIM B KHU3HH YeJoBeka. MaTepualbHOE €IUHCTBO Opra-
HUYECKUX U HEOPTaHMYECKUX COCAMHEHUM.

Kpemuuii, ero ¢pusznyeckre u XUMUYECKHE CBOWCTBA, MoMyyeHHe U npumenenue. Co-
eIMHEeHUs KpeMmHus B mpupojae. O0mue mpeacraBneHus o0 oxcuae kpemuus (IV) u kpem-
HUeBOU Kuciore. CHUIIMKAThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. Baxkneimme



CTpOMTENIbHbIE MaTepuaibl: KepaMmHKa, CTEKJIO, LIEMEHT, OeTOoH, >kene300eToH. [Ipobiemsl
0€3011aCHOT0 HCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4yeHue o0pa3lioB HEOPraHUYECKUX BEILECTB, CBOMCTB COJITHOM KHUCJIOTHI, IPOBEE-
HUE KAaYEeCTBEHHBIX PEaKIMil Ha XJIOPUI-HUOHBI U HAOIIOJEHUE MPU3HAKOB UX IMPOTEKaHUS,
OTIBITHI, OTpaXawlue (U3NYECKUe U XUMUYECKUE CBOWMCTBA TraJIOTEHOB M MX COCTUHEHHI
(BO3MOKHO HCIIOJIb30BAHME BUJCOMATEPHANIOB), 03HAKOMJIEHHE ¢ 00pa3lamMu XJIOpHIOB (ra-
JIOTEHU/IOB), O3HAKOMIIEHUE C 00pa3liaMu cepbl U €€ COeAMHEHUIMHU (BO3MOKHO HCIOJIB30Ba-
HUE BHJIEOMATepHaliOB), HAOIIOeHHE Mpoliecca OOyIIMBaHUsI caxapa MoJl JeHCTBHEM KOH-
LIEHTPUPOBAHHOM CEPHOW KUCIOTHI, M3yUCHHE XMMHYECKHUX CBOWCTB pa30aBICHHOW CEpPHOU
KHCIIOTHI, TPOBEJICHUE KAYECTBEHHON peaklny Ha Cylb(}aT-uoH U HaONIo/IeHHe MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta, Gocdopa U UX coeTuHEHU
(BO3MOKHO MCMOJIb30BaHUE BUEOMATEPHUATIOB), 0Opa3aMu a30THBIX U (hochOopHBIX ynodpe-
HUH, TIONTy4YeHHe, coOupaHue, pacrio3HaBaHUE M HM3y4YCHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX peaklUii HA MOH aMMOHHUS U (ocdaT-uoH U U3ydeHHe NMPU3HAKOB UX MPOTe-
KaHUsI, B3aMMOJICHICTBHE KOHIIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MEIbIO (BO3MOXHO HC-
MOJIb30BaHKE BHJIEOMATEPUANIOB), M3YUCHHE MOJENel KPHUCTAUIMYECKUX PEIETOK anMasa,
rpadura, QynaepeHa, 03HAKOMIICHHE C MPOILIECCOM aCOPOIMU PACTBOPEHHBIX BEIIECTB aK-
TUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTra3a, MoJiyueHue, coOnupanue, paclo3HaBaHUE
Y U3y4YeHHE CBOMCTB YIJIIEKUCIIOro rasa, MpoBe/IeHne KaueCTBEHHBIX peakluil Ha KapOoHaT U
CUJIMKAT-UOHBI U U3YUYECHHE MPU3HAKOB X MPOTEKAHUS, O3HAKOMJIEHHE C IPOAYKIUENH CUIIU-
KaTHOW MPOMBILIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BaxHelue He-
METaJUIbl U UX COCUHEHUS.

MeTtaJuibl M UX COeIMHEHUSI

OO01mas xapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHUU HX TOJO-
xeHus B [lepuonnueckoi cucreme xumuueckux siaeMeHToB 1. M. MenneneeBa u crpoeHus
atomoB. CtpoeHue metayyioB. Meraminueckasi CBA3b M METaUIMUeCKas KpUCTALIIUYECcKast
peméTka. DIEeKTPOXUMHUYECKUN psii HANpsHKEHUH MeTauioB. PU3MUECKue M XUMHYECKHE
cBoiicTBa MeTayioB. OOmme cnocoObl momydeHuss MeTaioB. [loHATHE O KOppO3UU MeTall-
JIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTanb, YyryH, JOPATIOMUHUMN,
OpoH3a) U UX PUMEHEHHE B OBITY U MMPOMBIILIIEHHOCTH.

[I{emouHbIe MeTAIIIBL: TTOJI0KEHKE B [leproanueckoi cucteMe XuMHYECKUX 2JIEMEHTOB
. . MeHneneeBa, CTpOEHUE UX aTOMOB, HaxOXJAeHUE B npupoae. Pusndyeckue U Xumuye-
CKHe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCHIbI M TUIPOKCHUIBI HATPHUS U Kalusl.
[IpuMmeHeHne WEeNT0YHbIX METAIIOB U UX COCIMHEHUN.

[[lenouHo3eMenpHbIE METAUIBI MAarHuid M KajubLUi: nojoxeHue B Ilepuoanueckoit
cucreMe xuMuueckux 3yeMeHToB [[. M. MenneneeBa, cTpoeHMEe UX aTOMOB, HaXOXJICHUE B
npupojie. Pu3nueckue 1 XMMUUECKHE CBOMCTBAa MarHus U Kaiblus. Baxheilmue coenune-
HUS KambIus (OKCUI, TUAPOKCHU, CONN). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuognueckoil cucreme xumudeckux snementoB [I. U.
MenaeneeBa, CTpOEHHUE aTOMa, HaX0XKAEHUE B ITpupoae. PU3HNUecKue 1 XUMUUYECKUE CBOMCT-
Ba aMIOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH/IA ATFOMHHHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuieckux 3nemMeHToB . . Men-
JiefieeBa, CTPOEHUE aToMa, HaXOXKJIEeHHE B mpupoje. PU3HYECKUE U XUMUYECKUE CBOMCTBA
xene3a. Okcuibl, THIpoKcUabI U comn xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Mo-
JIy4EHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3liaMy METAIJIOB U CIIABOB, UX (PM3UYECKIMH CBOMCTBAMU, U3Y-
YEHUE pe3yIbTaTOB KOPPO3UU METAJJIOB (BO3MOXHO HCIIOJI30BAaHUE BHUIECOMATEPUATIOB),
0coOEHHOCTEH B3aMMOACHUCTBUS OKCHJIA KalbLIMs U HATPUS C BOJIOH (BO3MOYKHO HCIOJIB30Ba-
HUE BUJIEOMATEPHUAIIOB), UCCIIEI0OBAHUE CBOMCTB jKECTKOM BOABI, IPOLIECCA TOPEHUS Kene3a B



KHCIIOpo/ie (BO3MOKHO HCIOJIb30BAHKE BUICOMATEPUAJIOB), IPU3HAKOB MPOTEKAHMS KauecT-
BEHHBIX PEakIMil Ha MOHBI: MAarHUs, KaJabIHsl, allOMUHMS, UHKA, skeae3a (1) u sxemesa (1),
menu (1), HabmroneHre U onMcaHue MPOIECCOB OKpAITMBaHUS TUIAMEHU MOHAMHU HATpUs, Ka-
JUS U Kambusl (BO3MOXKHO HCIIOJIBb30BaHUE BUICOMATEPHUAIIOB), UCCIEA0BaHUE aM(pOTEPHBIX
CBOMCTB TUIPOKCH/IA ATIOMUHUS U TUAPOKCUIA IIMHKA, PELICHUE SKCIIEPUMEHTANBHBIX 3a/1a4
1o TeMe «BajkHel11e MeTasuibl U UX COSAUHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemecTBa 1 Matepualibl B OBCETHEBHOM KM3HU YelloBeKa. besomacHoe mcnoib3oBa-
HUE BEIIEeCTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu XUMHUUYECKUX OXKOTrax U
OTpaBJICHUSIX.

XuMUYecKkoe 3arps3HEHHe OKpyXKarouied cpenbl (mpenenbHas JOMYCTHMAas KOHIICH-
Tpamnus BemecTs, najee — [1/IK). Ponb xumun B perieHnn 3K0JIOTHYECKUX MPOOIeM.

Xumuueckuii 3xcnepumenm:

U3y4YeHHe 00pa3loB MaTepuaioB (CTEKIIO, CIJIaBBl METAJJIOB, OJUMEPHBIE MaTepua-
JIBI).

Mesicnpeomemmuwle céa3u

Peanu3anust MeXNpeaAMETHBIX CBsI3€l MpU M3YYCHHH XUMUHU B 9 Kilacce OCyIIEeCTBIS-
€TCsl Yepe3 UCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYUHBIX TOHATUHN, TaK U MOHSATHMA, SB-
JSOLIUXCA CUCTEMHBIMU AJIs1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mIue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHallu3, CUHTE3, Kiaccu(uKalus, NepUuoAUYHOCTb, HAOMIOACHHUE, SKCIEPUMEHT, MOAEIHPO-
BaHUeE, U3MEPEHUE, MO/IEIb, SIBIICHUE, TAPHUKOBBIN AP (HEKT, TEXHOIOTHS, MATEPUAIIHI.

dwuszuka: MaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOMBI, PAJAHO-
aKTUBHOCTH, MOJIEKYJa, HIEKTPUUYECKUHN 3apsijl, TPOBOJAHUKH, MOIYIPOBOIHUKH, TUIIEKTPHU-
KH, (POTO3TEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEILIECTBA, ra3, pacTBOp,
PacTBOPUMOCTD, KPUCTAJUTHUECKAs PEIIETKA, CIUIaBbl, (PU3NYECKUE BEIUYNHBI, €IUHUIIBI U3-
MEpEeHHUsI, KOCMUYECKOe MTPOCTPAHCTBO, IIIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHbBIE YA0OPEHUs,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPOJIBI, MOJIE3HBIE HCKO-
naeMsie, TOTLINBO, BOJIHBIE PECYPCHL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yAbTAaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO 0OIIEro 0oOpa3oBaHHSA
TOCTUTAIOTCS B X0JIe O0y4YEeHHUSI XMMUHU B €IMHCTBE YIE€OHOM M BOCITUTATEILHON JESTEIbHO-
CTH B COOTBETCTBUHU C TPAJULIUOHHBIMH POCCHHCKUMH COLMOKYJIBTYPHBIMH M JTyXOBHO-
HPaBCTBEHHBIMH LICHHOCTSIMH, IPUHITHIMU B OOIIIECTBE NMPABUIAMU M HOPMAMH TTOBEJICHUS U
CIIOCOOCTBYIOT ITpOLIECCaM CaMOIIO3HAHMUS, CAMOPA3BUTHSI M COLMAIN3AIMN 00YJaIOIIUXCSl.

JINYHOCTHBIE Pe3yNbTaThl OTPA)Kar0T TOTOBHOCTH OOYYAIOMINXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX ICHHOCTHBIX OPUEHTAIMK M PACIIMPEHUE OIBITA JICSTEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

[IEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U Hay4-
HOMY HacJeIHI0, TOHUMAaHUs 3Ha4eHUs] XMMUYECKOW HAyKH B JKM3HH COBPEMEHHOTro oOIie-
CTBa, CITIOCOOHOCTH BJIAJIETh JOCTOBEPHOW MH(OPMAIMEH O MEePEeIOBBIX JOCTIKCHHUSAX U OT-
KPBITHAX MHPOBOW M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUIX 00
YCTPOWCTBE MUpA U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IPEICTAaBICHNS O COIMAIBbHBIX HOPMAaxX W IMPAaBWIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOW, Y4eOHO-
UCCIIEI0BATEIbCKOM, TBOPUECKON U IPYTUX BHUIAX JIESATEIBHOCTH, TOTOBHOCTH K pa3HOOOpas-
HOW COBMECTHOH JIEATEIHHOCTH TPH BBITIOJIHEHUN YY€OHBIX, T03HABATEILHBIX 3a71a4, BBIIOJ-
HEHWU XUMHUYECKUX HKCIIEPHUMEHTOB, CO3JIaHUU YYEOHBIX NMPOEKTOB, CTPEMJICHHUS K B3aHMO-
MOHUMAHUIO M B3aWMOIIOMOIIH B IPOIIECCE ITOH Y4eOHOH NEesTENbHOCTH, TOTOBHOCTH OIle-
HUBATh CBOE MOBEJICHHE U TTOCTYIIKA CBOMX TOBAapHIIEH C MO3WIMU HPABCTBEHHBIX M MPABO-
BBIX HOPM C Y4ETOM OCO3HAHHS TOCIIEICTBHIA TIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHHS O BEIIECTBE U XUMHYECKOH PEaKIMH, COOTBETCT-
BYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY JUIsSl TIOHUMAaHUS
CYIIHOCTH HayYHOH KapTHHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BH-
THUSL TIPUPOJIBI, B3aMMOCBSI3SX YEJIOBEKa C MPHPOJHOM CPEeloi, O POJIM XUMHU B MO3HAHHU
3THUX 3aKOHOMEPHOCTEIf;

MO3HaBaTeIbHbIE MOTHBBI, HAlPaBJICHHBIC HA MOJTYYECHHE HOBBIX 3HAHUHA MO XHMUH,
HEOOXO0JMMBIE ISl OOBSICHEHHST HaOJF01aeMbIX MTPOIIECCOB U SBJICHUH, MIO3HABATENLHOM, HH-
(OpPMaIOHHOM U YUTATENBCKON KYJIBTYPBI, B TOM YUCIIE HABBIKOB CAMOCTOSITEIBHOM PabOTHI
C Y4eOHBIMU TEKCTaMH, CIIPAaBOYHOW JTUTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMH
MH(QOPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YYEHHIO U MO3HAHUIO, JII0003HATEIEHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caM000pa30BaHMIO, MPOSKTHOM M UCCIEOBATEIbCKOM AEATEIFHOCTH, K OCO3HAHHOMY BBIOO-
PY HanpaBJIEHHOCTH ¥ YPOBHS O0YYEHHS B TAIbHEHIIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILICHHUSI K CBOEMY 3/I0pPOBBIO, yCTa-
HOBKH Ha 37I0pPOBBIN 00pa3 )KM3HU, OCO3HAHUE TMOCIIEJCTBUI U HENPUSTHE BPEIHBIX MPUBBI-
4ek (ynoTpeOseHHs aJIKOTOJIsl, HAPKOTHKOB, KypeHUs ), HEOOXOANMOCTH COOJIIOJICHUS TIPaBHIT
0€30MMacHOCTH TPU 0OPAIEHUH ¢ XUMHYCCKUMH BEIIECTBAMU B OBITY U peaIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS

MHTEpEC K MPAKTHYECKOMY M3YYEHHIO Mpodeccuil U TpyJaa pa3IndHOr0 poja, yBaxKe-
HHUE K TPYAY U pe3yJbTaTaM TPYJIOBOW JEATCIHHOCTH, B TOM YHCJIE Ha OCHOBE IMPHUMEHECHUS
NPEJAMETHBIX 3HAHMW MO XMMHUH, OCO3HAHHBIA BHIOOP MHIMBHIYAIILHOW TPACKTOPHU MPO-
JOJDKEHUsT 00pa30BaHusl ¢ yYETOM JTMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH, 00IIe-



CTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEeIHON MpodheCCHOHATBHON JAEATEIPHOCTH U pa3-
BHUTHS HEOOXOIMMBIX YMEHHUM, TOTOBHOCTD aJalITUPOBATHCS B IPO(ECCHOHATILHOM cpelie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY KU3HHU Ha 3eM-
Jie, OCHOBE €€ CYIICCTBOBaHHUs, NMOHMMaHUE IIEHHOCTH 3JI0POBOrO0 W Oe3omacHOro oodpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3UYECKOMY U IICHXUYECKOMY 370P0-
BbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS MPaBUJl O€30IaCHOTO TOBEACHUS IIPH paboTe C Be-
IIECTBaMHU, a TAK)KE B CUTYAIIMAX, YTPOKAIOIIKX 3[I0POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH NPUMEHSTHh 3HAHUS, MMOJTy4aeMble NP M3YUYCHUH XUMUH, JUIS pEIICHUs
3a7a4, CBSI3aHHBIX C OKPYXKaIOIIEH MTPUPOJIHONU CPEAOM, sl MOBBIIICHUSI YPOBHS SKOJIOTHY €-
CKOW KYJIBTYPBI, OCO3HAHUS TJI00aLHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM U IMyTed HX
peuieHus NOCPEICTBOM METOJOB XUMHUHU, IKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBO-
JICTBOBAThCSA UM B MIO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHON MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MmetanpeaMeTHBIX Pe3yabTAaTOB BBIACISIOT 3HAYUMBIC At (OPMUPOBAHUS
MHUPOBO33pEHHUs O0ILIIEHAYYHbIE TTOHATHSA (3aKOH, TEOpHUs, TPUHIIUIL, TUIIOTe3a, (PaKT, cucTema,
MPOLIECC, IKCIEPUMEHT U APYTroe.), KOTOPbIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eO-
HBIX IIPEJIMETaxX M IO3BOJISIOT HAa OCHOBE 3HAHWUU M3 3THUX NMPEIMETOB (OPMHUPOBATH MPE-
CTaBJICHHE O LIEJIOCTHOW HAayYHOW KapTHHE MHUpA, U YHUBEpCalIbHbIC yueOHbIE NeHCTBUSA (I10-
3HaBaTeJIbHbIe, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOpbIE 0OecrneynBaoT (GpopmMupoBa-
HUE TOTOBHOCTU K CAMOCTOSITENIFHOMY TIJIAHUPOBAHHUIO U OCYIIECTBICHUIO YU€OHOM aeaTeb-
HOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe A1eiCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHHS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS [IPU OCBOCHHMM 3HAHWM: pac-
KpBbIBaTh CMBICTT XUMHUYECKHX MOHATUHN (BBLACTATh UX XapaKTepHBbIC MPU3HAKH, YCTaHABIU-
BaTh B3aUMOCBSI3b C JIPYTUMH MOHATUSMH), UCIIOIB30BATh MOHATHS I OOBSICHEHUS OTAEIb-
HBIX ()aKTOB U SIBJICHUIA, BEIOUPATh OCHOBAHUS U KPUTEPUHU I KIACCUPUKAIUN XUMHUYECKUX
BEIIECTB U XUMUUYECKUX PEAKLUM, YCTAHABIUBATH NPUUYMHHO-CIEICTBEHHBIE CBSI3H MEXKIY
00BEKTaMU M3y4YEHUS, CTPOUTH JIOTUYECKUE pACCYKACHUs (MHIYKTUBHbBIC, IEAYKTUBHBIE, IO
aHaJIOTHH), IeJIaTh BBIBOJIbI M 3aKTFOUCHUS;

yYMEHHE MPUMEHSTH B MPOIlecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, UCIOIB3YEMbIe B XUMHH, MPEOOPA30BBIBATH IIMPOKO
MPUMEHsSIEMbIE B XUMUU MOJICJIbHBIC MPEACTABICHUS — XUMUUYECKUN 3HAK (CHMBOJ DJIEMEH-
Ta), XUMUYeckass (GopMmyia M ypaBHEHHE XUMHYECKOW PEaKIMu — IMPHU PElIeHUU yueOHO-
MO3HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIbHBIX MPEACTaBICHUN BBIABIATH U XapaKTepHU-
30BaTh CYIECTBEHHBIC MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYE-
CKUX DPEAaKIIHii, BBIABISATH OOIIUE 3aKOHOMEPHOCTH, MPUIMHHO-CIICICTBEHHBIC CBS3U U TMPO-
TUBOPEUHUS B U3yUaEMBIX MPOLECCAX U SBICHUSIX.

ba3oBble ucciaenoBaTeibCKue AeiCTBHS.

YMEHHE HUCIOJIb30BATh MOCTABJIEHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA NIO3HAHUS, a
Tak)Ke B Ka4eCTBE OCHOBHI JJIsi (JOPMUPOBAHUSI TUTIOTE3BI MO MPOBEPKE MPABUIHLHOCTU BBI-
CKa3bIBAEMBIX CYXKICHHUI;

MpUOOpPETEHUE OMBITA M0 TUIAHWPOBAHUIO, OPTaHU3AIUU U MPOBEACHUIO YICHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 32 XOJAO0M MpOIlecca, CaMOCTOSITETFHO MTPOTHO3HUPOBAThH
€ro pe3yabpTaT, GopMyIUpPOBaTh 0OOOIIECHUS U BBIBOABI MO PE3yIbTaTaM MPOBEIEHHOTO OIThI-
Ta, UCCTIEIOBAHUS, COCTABIIATH OTUYET O MPOJICTAHHOHN padoTe.

Paborta ¢ undopmanmeii:

yYMEHHE BHIOMpaTh, aHATM3UPOBATH U HHTEPIPETUPOBATH WHGOPMAIUIO PATHYHBIX
BUJIOB ¥ ()OPM TPEICTABICHHSI, MOTYIAEMYIO0 U3 Pa3HBIX UCTOYHHKOB (HAy4YHO-TIOMYIIsIpHAs



JIUTEepaTypa XUMHUYECKOTO COZIEp KaHusl, CIpaBOYHbIe MOcoOus, pecypchl MHTepHeTa), Kpu-
TUYECKU OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(OPMALHIO;

YMEHHUE NPUMEHATh pa3IMyHble METO/bI U 3alpochl NPH MOMCKEe U 0TOOpe MHpOpMa-
UM U COOTBETCTBYIOIUX JIAHHBIX, HEOOXOIUMBIX Ul BBINOJHEHUS Y4eOHBIX U IO3HABa-
TEJBHBIX 337a4 ONpPEJEeNEHHOIO THUIIA, IPUOOPETEHHUE OIbITa B 00JIACTH UCHOJIb30BaHUS MH-
(opMalMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH, OBJIAZICHUE KYJIBTYpOH aKTHBHOT'O HCIIOJIb-
30BaHMsl Pa3IMYHBIX [TOMCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (GOpPMY
IIpeJCTaBIeHUs HH(POPMALMK U WIUTFOCTPUPOBATH PELIaeMble 3a/1a4l HECI0KHBIMU CXEMaMH,
JararpaMMami, ApyrumMu popmamu rpauky ¥ UX KOMOMHALUSAMY;

YMEHHUE UCIOJIb30BATh U AHAIM3MPOBATH B Ipoliecce y4yeOHOM M Hccaen0BaTeabCKOM
JESTeNbHOCTH MH(POPMALIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO03siCTBa M TpaHC-
[IOpTa Ha COCTOSTHUE OKPY’KaIOLIeH IPUPOTHOMN Cpesibl.

KoMMyHHKaTHBHBIE YyHUBEpPCaJIbHbIE YUeOHbIC 1eliCTBUA:

YMEHHUS 337aBaTh BOMPOCHI (B X0JIe AUaora U (WiH) TUCKYCCHH) IO CYIIECTBY 00CYX-
IaeMoil Tembl, (OpMYIUPOBATh CBOU NPEAJIOKEHHMS OTHOCHUTENIBHO BBINOJIHEHHS MpPEIo-
JKEHHOH 3a11a4u;

YMEHUS MpPEJCTaBIATh IOJYUYEHHbIE pPEe3yJIbTaThl [O3HABATEIbHON IESITENbHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO0 PE3yIbTATOB BBINOJIHEHUS XUMHUYeE-
CKOr0 3KCIIepUMeHTa (1a0opaTOpHOro OmbITa, JAOOpaTOPHOM pPabOTHl MO MCCIEIOBAHUIO
CBOMWCTB BEILECTB, yUeOHOTO NPOEKTA);

yMEHHUS Y4eOHOI0o COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABaTEIbHOMN
U HUCCIIEZI0BATENILCKOM AEATEIbHOCTU MIPU PEIIEHUH BO3HUKAIOIIKX MpO0IeM Ha OCHOBE yué-
Ta OOIIMX UHTEPECOB U COIIACOBAHUS MO3MLUH (00CYKAeHUs, 0OOMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMBI», KOOPJAWHAIMSI COBMECTHBIX JEHCTBUIL, ONpeielleHue KPUTEPUEB 0 OLIEHKE Kaue-
CTBa BBINOJIHEHHON pabOTHI U IpyTHE).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LN JIeATeIbHOCTH, TUIAHUPOBaTh, OCYLIECTB-
JSITh, KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIbHOCTb, BBIOU-
patb Hanbosee H3(pPeKTHUBHbIE CIIOCOOB! PEIIeHUs] YUeOHbIX U MMO3HABATENbHBIX 3a/1a4, CaMO-
CTOSITENILHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBIM alropuT™M AEUCTBUM MU BbI-
MOJTHEHUU 33aJJaHUH ¢ y4€TOM MOJyYeHUs HOBBIX 3HAHUN 00 M3ydyaeMbIX 0OBEKTaxX — BEIEeCT-
BaxX M peaklusiX, OLlEHUBaTh COOTBETCTBHE MOJIyYEHHOI'O pe3yibTaTa 3asBICHHON LIEIH, yMe-
HUE UCIIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEe/IJIaraeMble B YCIIOBUM 3a/1aHUM.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe npenMeTHBIX pe3yJabTaTOB MO OCBOEGHHUIO 0053aTENbHOTO COJEp)KaHus, yc-
TAaHOBJICHHOT0 JaHHOW (enepanbHOil paboyeil MporpaMMoii, BBLAETSIOT: OCBOCHHBIE 00Y-
YAIOIUMUCS HayyHblE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, ciennpudeckue 1 mpeaMeT-
HOW 00J1acTH «XUMHSI», BUJBI IEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 HHTEpIIpe-
TalMM, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3TUUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xoHIly 00ydeHus B 8 kiacce nmpeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

® DPACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHH: aTOM, MOJIEKYJa, XUMHUYe-

CKHUIl 3JIEeMEHT, IPOCTOE BEILIECTBO, CI0KHOE BEILIECTBO, CMECh (OJHOPOAHASA U He-
OJTHOPOJIHAsA), BAJIGHTHOCTb, OTHOCHUTENIbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, Ko-
JIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas OIS XMMHUYECKOIo 3iie-
MEHTa B COCIMHEHHUH, MOJSIPHBIA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, HJICK-
TPOOTPULIATENILHOCTh, CTEIICHb OKUCICHHSI, XMMUYECKas PeaKius, Kiaccu(uKarus
PEaKIMii: peaKky COeTMHEHNS, PEAKIIUN PA3JIOKEHHs, PEaKIH 3aMEILICHHS, PeaK-
MU 0OMEHA, 9K30- U SHAOTEPMHUUYECKUE PEAKITNH, TEIUIOBON 2P HEKT peakIu, sapo
aToMma, 3JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, PAIUyC aTOMa, XUMHUECKas
CBSI3b, MOJIIPHAS M HEMOJIApHasi KOBAJIEHTHAs CBsI3b, MOHHAS CBSA3b, MOH, KaTHOH,



aHMOH, PACTBOpP, MaccoBasi JI0JIs1 BellecTBa (IPOLIEHTHAs! KOHIEHTPAlKs) B pacTBO-
pe; 5

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATHN U NPUMEHSTH 3TH
IIOHSATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALICHU;

UCIOJIb30BAaTh XUMHMUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUS (DOpPMyJN BEILECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUK;

OIIpENIeNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEIEHb
OKHCJICHHUS 3JIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCy CO€MHEHUH 1o (hopMysiaM, BUJ XUMUYECKOM CBSA3H (KOBa-
JICHTHAs U NOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpsiBaTh cMbIca [lepuonuueckoro 3akona JI. M. MenneneeBa: neMOHCTpHUpPO-
BaTh NIOHMMAHHE NEPUOJMYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKHX DIJIEMEHTOB
OT uX nosiokeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHUs MaccChl Be-
LIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yU€HUs, 3aKOHA ABOraapo;
OIUCBIBAaTh U XapaKTepH30BaTh TabaMuHy0 hopmy Ileproauueckoi CUCTEMBI XH-
MHYECKUX 3JIEMEHTOB: Pa3/IM4aTh IMOHATUS «TJIaBHas MOArpymnmna (A-rpymma)» u
«mio0ouHas moarpynna (b-rpynma)», manele n GoiblIME NMEPHOIbI, COOTHOCHUTH
o003HaueHUs, KOTopble nMeroTcst B Tabnuue «llepuonuyeckas cucrema XuMHU4Ye-
ckux ayeMeHToB JI. M. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS
aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U 3apsiz Apa, 00Iee YUCIIO IJIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CII05M);

KJ1accu(UUUpoOBaTh XUMUYECKHUE 3JIEMEHThI, HEOPraHUYECKHUE BELIeCTBa, XUMHYe-
CKHE peakluu (10 YUCILy U COCTAaBY yYacTBYIOIIMX B PEaKIH BEIIECTB, MO TEIIO-
BOMY 3P dexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKUE CBOMCTBA BELIECTB PA3TUYHBIX
KJIaCCOB, MOATBEPKast ONMCAHUE IIPUMEPAMU MOJIEKYIIIPHBIX YPaBHEHUN COOTBET-
CTBYIOLIUX XUMHUECKUX PEaKIINA;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'0 COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IPEBPALEHUN B PA3]INYHBIX YCIOBUSAX;
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYISAPHYIO U MOJISPHYIO MAacChl BELIECTB, MacCO-
BYIO JIOJII0 XMMHMYECKOI0 3JI€MEHTa 10 (popMyJie COeIMHEHHsI, MAaCCOBYIO JIOJIIO Be-
LIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peaKIny;
IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON NEATEIbHOCTH — aHAIU3 U CUHTES,
cpaBHEHHE, 0000IIeHNe, CUCTEMAaTU3AIUIO0, KIACCU(PHUKAIINIO, BBIIBICHUE MPUYHH-
HO-CJIEICTBEHHBIX CBA3EH — JJI U3y4YEHUs CBOWCTB BELIECTB U XMMUYECKUX peak-
11, eCTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUS — HaOJI0IeHUE, U3MEPEHHE, MOJIe-
JIMPOBaHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

ClIeZIOBaTh MpaBUIIaM MOJIb30BaHUS XMMHUYECKON MOCYI0M U 1TabOpaTOpHBIM 000pYy-
JIOBaHUEM, a TaKXe MpaBuiaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBUHU C UHCT-
PYKLHSMU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHHUIO U
coOMpaHHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEIEIEHHON MacCOBOU J10JIEW PACTBOPEHHOIO BEILECTBA, ILNIAHUPO-
BaThb U NPOBOAUTH XUMUYECKUE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIe-
JI04Yel M KHUCIIOT C TIOMOUIbI0 HHAMKATOPOB (JIAKMYC, (peHON(TaNenH, METHIOPAHK

U JIpyrue).

K xoHIly 00ydeHus B 9 kiacce npeMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUNA IIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, BAJICHT-
HOCTB, AJIEKTPOOTPHUIATEIBHOCTD, CTENICHb OKUCICHUS, XMMHUECKasi PEaKIus, XU-
MHUYECKasi CBS3b, TEIUIOBOM 3((eKT peakuuu, MoJjb, MOJISIPHBII 00BEM, pacTBop,



ANEKTPOJIUTHI, HEAJNIEKTPOIUTHI, JNEKTPOJIUTHYECKAs] AUCCOLMALINS, PEAKIUU HOH-
HOro 0OMEHa, KaTalu3aTop, XUMUYECKOEe paBHOBeCHE, 00paTUMble U HEOOpaTUMbIE
peaKkiuu, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU, OKUCIUTENb, BOCCTAHOBH-
T€Jb, OKHCIIEHHE W BOCCTAaHOBJIEHUE, AJJIOTPOINHUS, aM(POTEPHOCTh, XUMUYECKAs
CBSI3b (KOBAJICHTHAs, MOHHASI, METAJUTMUECKast), KpUCTAIITHNYECKas peléTKa, Koppo-
3Wsl METAJIJIOB, CIUIaBbI, CKOPOCTh XWMHUYECKOM PEaKIMH, IPEIeIbHO J10MyCTUMAs
koHnenTpauus [1JIK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSTUNA U MPUMEHSTHh 3TH
MOHSATHS TIPU OMMCAHUU BEILIECTB U UX MPEBPaICHHUIA;

UCIOJIb30BaTh XHWMUYECKYI0 CHMBOJIMKY Ui COCTaBJICHHUS (POpPMYJ BEIIECTB H
YpPaBHEHU XUMHYECKUX PEAKIUK;

OTIPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX SJIEMEHTOB B COEIU-
HEHUSX Pa3JIMYHOr0 COCTaBa, IPUHA/JICKHOCTh BEIIECTB K OMPEIEIEHHOMY Kilaccy
coeMHEeHMH o Gopmyrnam, BUJ XUMUYECKON CBsI3U (KOBaJCHTHas, MOHHAS, METall-
JTUYecKas) B HEOPraHWYeCKNX COeIMHEHUSX, 3apsi/i MOHA TI0 XUMHUYecKon dhopmyiie,
XapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPTAaHUYECKUX COCAMHEHHI, TUIl KPUCTA-
JTUYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonuyeckoro 3akona J[. M. MenneneeBa U A€MOHCTPUPO-
BaTh €ro MOHMMAaHUE: OMHUCHIBATh U XapakTepu3oBaTh Tabiauunyro dopmy [lepuo-
JMYECKONH CHUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jNyaTh MOHSTHUS «TJaBHAs MOJ-
rpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymnmna)y, mansie u 60JbIIKE TIe-
PHOJIBI, COOTHOCUTH 0003HAYEHHSI, KOTOPHIE HMEIOTCS B IIEPUOAUYECKON Tabnuile, ¢
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB
U 3aps] a1apa, oolee Yuciao 3JEKTPOHOB M paclpesielieHue WX IO 3JIEKTPOHHBIM
CII0SIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX
COCIMHEHHH B MpeAenaXx MajblX MEPUOJIOB U TIIaBHBIX MOATPYIII C y4ETOM CTpoe-
HUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHUE-
CKHE peakluu (10 YUCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIO-
BOMY 3(pPeKTy, 10 U3MEHEHUIO CTENEHEH OKHCICHNUS XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIMEe W crenuduueckrue XUMUYECKHUE CBOMCTBA
MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMU MOIEKYISIp-
HBIX U HOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEaKIIN;

COCTaBJISITh YPaBHEHHS DJCKTPOIUTUUECKON TUCCOIMANMN KUCIIOT, MEN0Yei U Co-
Tiel, TIOJIHBIE U COKpAIIEHHBIE YpaBHEHHS peakluidi MOHHOTO OOMEHa, ypaBHEHUs
peaKIMii, MOATBEP>KAAIOLINX CYIIECTBOBAHNE T€HETHUECKON CBSI3U MEX/Y BELECT-
BaMU Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OanaHca dTUX PeaKIluii;

MPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOSMOKHOCTH
MPOTEKAHUS XUMHUECKUX TPEBPAICHUN B Pa3INYHBIX YCIOBUSX;

BBIYUCTIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MacChl BEIIIECTB, Macco-
BYIO JIOJI0 XMMHUYECKOT0 3JIeMEHTa M0 (popMyIie COeIMHEHHsI, MAaCCOBYIO JIOJIO Be-
IIIECTBa B PaCTBOPE, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaKIlni;
COOIOAATh TPaBHIIA MOJIH30BAHUS XUMHUYECKON MOCYI0N U J1abopaTOpHBIM 000pY-
JIOBaHHMEM, a TaKXe IMpaBHJia OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUU C HHCT-
PYKIIUSIMU TI0 BBITIOJTHEHHUIO TaOOPATOPHBIX XUMUYECKUX OIBITOB TIO MOTYYCHHUIO U
COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO Ta3a);

MPOBOANTH PEAKINH, TMOATBEPKIAIOINEe KAYeCTBEHHBIA COCTaB Pa3lIUYHBIX Be-
IIECTB: PAcCMO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOAUA-, KapOoHAT-,
¢docdar-, cunukar-, cynbhar-, THIPOKCUA-UOHBI, KATUOHBI AMMOHHS U MOHBI H3Y-



YEHHBIX METaJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX Be-
IIECTB;

MPUMEHSTh OCHOBHBIC OTIEpaIlMH MBICITUTEIBHOMN JCATEIIbHOCTH — aHAJN3 U CHHTE3,
CpaBHEHHE, 0000IICHHEe, CUCTEMAaTH3AIMI0, BBISIBICHUE MPUYHMHHO-CIICICTBEHHBIX
CBSI3EH — JIISl M3YyUYEHHsI CBOWCTB BEIIECTB W XMMHYECKHX PEAKIIMH, ECTECTBEHHO-
HayYHBIC METObI IMO3HAHHS — HAOIIOJICHUE, U3MEPEHHE, MOJICIHMPOBAHUE, JKCIIE-
PUMEHT (peanbHBIT u MBICJICHHBIN ).
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abe

bubanoreka
K
9 ATomHO- Et?ps//m ed
MOJICKYJISIPHOE YUCHHE 500 ru/ff0d2
ds0
3aKOH MOCTOSIHCTBA
bubauoreka
COCTaBa BEIECTB. XU- ITOK
Mu4eckas popmyia. i
10 BajieHTHOCTE aTOMOB hitps://m.ed
$00.ru/ff0d2
XAMHYECKHAX
eae
2JIEMEHTOB
Bubmnoreka
OTHOCHUTENILHAS aTOM-
LHOK

11 Has Macca. OTHOCH- httos://m.ed
TeJIbHAs MOJICKYJIApHAas _p—soo.ru /043
Macca —

23c
bubnnoreka
MaccoBas 1ot XUMH- LHOK

12 YEeCKOro JJIEMEHTA B https://m.ed

COEIUHEHNU s00.ru/ff0d3
50c
bubmnnoreka

KomnnyecTBo BelecTna. IHOK

13 Moub. MossipHas Mac- https://m.ed

ca S00.ru/ffod5
230
bubnnoreka

dOu3nvecKue U XuMHu- LHOK

14 YyeCKHUe SIBIIEHUS. XHU- https://m.ed
MHYECKast PeaKIHsl s00.ru/ff0d3

7fa
bubnnoreka
IIpusHaku u ycnosus HOK
15 POTEKaHUs XUMUYe- https://m.ed
CKHX peaKiui s00.ru/ff0d3
alé
bubnnoreka
3aKOH COXpaHEHUS HOK

16 Macchl BEIIECTB. XHU- https://m.ed

MHYECKHE YpaBHEHHUS s00.ru/ffod3
b88
Bbubnnoreka
Brranciaenuns xonmmde- ITOK
CTBa, MacChI BEIIECTBA
’ https://m.

17 M0 YPaBHEHUSIM XUMHU- S(t)to Sru/;ffoe(zj(é
YECKUX PeaKIuit —7 08.
Knaccudukanus xu- bubnuotexa

18 N
MHYECKHUX PEAKIIUM HOK



https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

(coemuHeHus, pasio-
JKCHUSI, 3aMEIICHUS,
oOMeHa)

https://m.ed
s00.ru/ff0d3

134

M. B. JJomoHOCOB —

o bubnuotexa
YUEHBII- 110K
19 %HGT%KMHEEESTT' https://m.ed
CUCTEeMaTH3alUs 500.1/10d4
. Oc4
3HaHUH
bubnuoreka
KonTponbhas pabora
Nel o Teme «Bemect- HOK_
20 Ba M XUMHYECKHE pe- hitps://m.ed
aKLHAN» $00.1U/1004
290
Bo3ayx — cmech ra- bubmuotexa
30B. CocTaB BO3/yxa. HOK
21 Kucnopom — aneMeHT https://m.ed
U TPOCTOE BEIIECTBO. s00.ru/ff0d4
OsoH 48e
DOu3nvecKue U XuMHu- bubnmoreka
YECKHUE CBOWCTBA KHU- HOK
22 ciopoza (peakiuu https://m.ed
OKHCJICHHSI, TOPCHUE). s00.ru/ff0d4
ITonsatue 00 okcumax 614
CniocoOsI motyueHus bubnmnoreka
KHcIopoa B 1abopa- HOK
23 TOPHH ¥ MPOMBIIILICH- https://m.ed
HocTH. [IpuMeHeHne s00.ru/ff0d4
KHCII0pOo/a 97a
Lo e -
24 MOHSATHE ogepMoxn,- ﬁ?f /im.ed
MHYECKOM YpaBHEHHH, _Lsoo.ru 16044
9K30- U SHI0TEpPMUYE- 700
CKUX PEaKIHIX -
Tomnuso (HedTs, bubnuoreka
yroJib U METaH). 3a- HOK
25 IpsI3HEHUE BO3/1yXa, https://m.ed
CIIOCOOBI €ro MpeoT- s00.ru/ff0d4
BpAILICHUS cda
[IpakTuueckas pabora bubnuoreka
Ne 3 no teme «Ilomy- HOK
26 YeHUE U COOMpaHue https://m.ed
KHCJIOPO/Ia, U3yICHUE s00.ru/ff0d4
€ro CBOMCTB» ae2
Bonopon — snemeHT u bubnmnoreka
97 MPOCTOE BELIECTBO. HOK

Haxoxnenue B
MpUpoaE

https://m.ed
s00.ru/ff0d4



https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

ddo

28

duznyeckre 1 XUMHU-
YeCKHE CBOMCTBA BO-
nopoja. [Ilpumenenue
BOJIOpOJIA

bubnunoreka
1HOK
https://m.ed
s00.ru/ff0d4
ddo

29

IlonsTre o0 KUCIOTax U
COJIIX

bubnuoreka
IHOK
https://m.ed
s00.ru/ffod5
0d2

30

Crioco0pl nostyueHus
BOJIOpOAa B 1aboparo-
puun

Bubnnoreka
IHOK
https://m.ed
s00.ru/ff0d4
ddo

31

[IpakTuueckas padbora
Ne 4 o teme «Ilomy-
YeHue 1 coOupanue
BOJIOPOJia, U3yUEHHE
€ro CBOMCTB»

bubnuoreka
LHOK
https://m.ed
s00.ru/ff0d4
42

32

MonsipHblii 00bEM Ta-
30B. 3aKOH ABOTaJIpO

bubnuoreka
LHOK
https://m.ed
S00.ru/ffod5
42e

33

Brruncienus o0bEma,
KOJIMYECTBA BEIIESCTRA
rasa 1o ero M3BeCTHO-
MY KOJIMYECTBY Belle-
CTBa WK 00BEMY

bubnnoreka
HOK
https://m.ed
$00.ru/ffod5
5a0

34

Brrunciaenus o0EMoB
ra30B 110 yPaBHEHUIO
peaxiuu Ha OCHOBE 3a-
KOHA 00BEMHEBIX OT-
HOIIIEHWH Ta30B

Bbubnuoreka
HOK
https://m.ed
s00.ru/ff0d5
708

35

dusnueckue U XUMU-
YeCcKHe CBOMCTBA BOJIBI

bubnnoreka
ILHOK
https://m.ed
s00.ru/ffod5
87a

36

CocrtaB OCHOBaHHUH.
[TonsaTHE 00 UHIMKA-
TOpax

bubnunoreka
HOK
https://m.ed
s00.ru/ffod5
9e2

37

Bona xak pactBopu-
Tenb. Hacelennsie u
HEHaCBILIEHHBIE pac-

bubmmoreka
HOK
https://m.ed
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5b40

TBOpBL. MaccoBast 1015t
BEILIECTBA B pacTBOPE

s00.ru/ff0d5
b40

[IpakTryeckas pabora
Ne 5 o Teme «IIpuro-
TOBJIEHHE PACTBOPOB C

Bbubnuoreka
1HOK

38 or[}u)e):[enézmoﬁ Macgo- %
BOH J10JIei pacTBOPEH- eba—
HOT'O BEIIECTBa» -
bubnmoreka
KontponbHas padota HOK
39 Ne2 o teme «Kucio- https://m.ed
poxa. Bogopoa. Boma» $00.ru/ff0d6
342
bubnmoreka
OKcCHuIBI: COCTaB, HOK
40 KJIaccudukanusi, https://m.ed
HOMEHKJIaTypa $00.ru/ff0d6
64e
bubnuoreka
Honyquer U XUMHYe- 10K
41 CKHE CBOMCTBA KH- httos://m.ed
CJIIOTHBIX, OCHOBHBIX U _pisoo.ru 1046
aM(pOTEPHBIX OKCHJIOB 64e—
bubnmoreka
OcHOBaHUs: COCTaB, HOK
42 KJIaCCU(UKALINS, https://m.ed
HOMEHKJIaTypa s00.ru/ff0d6
7ca
bubmmoreka
ITonyyenue u xummnye- HOK
43 CKH€ CBOMCTBA OCHO- https://m.ed
BaHMi1 500.ru/ff0d6
7ca
bubnuoreka
Kucnorsr: cocras, HOK
44 KJIaccuQuKanusi, https://m.ed
HOMEHKJIaTypa s0o.ru/ffodf
ee2
bubnuoreka
HOK
45 Honyqeﬁ?e U XUMHUYe- htos://m.ed
CKHE CBOMCTBA KHUCJIOT _pisoo.ru [f0df
ee?
bubnuoreka
Conu (cpennue): HoO- 110K
MEHKJIaTypa, CII0COOBI _
46 MOJTyYCHU S, XHMHYe- %
CKHE CBOMCTBA 9474—
47 IIpakTryeckas pabora bubnuotexa
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Ne 6. Pemienue akcrre-
PUMEHTANIbHBIX 3a7a4
1o TemMe «OCHOBHBIE
KJIaCChl HEOpraHHUYe-
CKHMX COCIMHCHUI»

LIOK
https://m.ed
s00.ru/00ad
9b7c

I'eneTnueckas cBA3b
MCKAY KilaCCaMHU HE-

Bubanoreka
1HOK

48 https://m.ed
;EIF{?/II;H%CKHX coeu- 500 1u/00ad
9as0
bubnuorexa
O6o06mmeHue u LHOK
49 CHCTEMATU3ALIHS https://m.ed
3HAHHN 500.ru/00ad
9ch2
KonTponbhas padora bubnmnoreka
Ne3 o Teme "OcHoB- LHOK
50 HBIC KJIACChI HEOpra- https://m.ed
HUYECKHX COEIUHE- $00.ru/00ad
HUH" 9ela
IIepBble MOOBITKU bubnuoreka
KJaccupuKaluu XH- HOK
51 MHUYECKHX DJIEMEHTOB. https://m.ed
[TonsaTue o rpymnmax s00.ru/00ad
CXOJTHBIX 3JICMEHTOB 9ffa
Ilepuonuueckuil 3aKOH Bubinnoreka
u Ilepuoanueckas cuc- HOK
52 TeMa XMMHUYECKUX https://m.ed
snemenTtoB JI. . Men- s00.ru/00ad
neieena ab2¢c
bubmmorexa
[Tepuonpl, rpynibl IOK
53 nonrpym;m ’ https://m.ed
s00.ru/00ad
as2c
bubmmoreka
Crpoenne atomoB. Co- HOK
54 CTaB aTOMHBIX sIJIEP. https://m.ed
H3oToms! s00.ru/00ad
as42
CrtpoeHue 371eKTpOoH- bubnuoreka
HBIX 000JI0YEK aTOMOB 1HOK
55 anemenToB [leproau- https://m.ed
yeckoit cuctemsr J1. 1. s00.ru/00ad
Menneneena abbc
XapaKkTepUCTHUKA XU- bubnuotexa
56 MHYECKOTO 3JIEMEHTa 1HOK

IO €ro MOJIOKEHUIO B
IIepuonnueckoii cuc-

https://m.ed
s00.ru/00ad
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teme . 1. Mennenee-
Ba

a824

3nauenue [lepuognye-
CKOT'O 3aKOHa JIJIsl pas-
BUTHUS HAYKH U MIPaK-

Bbubnuoreka
1HOK

57 https://m.ed
tuku. /1. 1. Mennaene- gaggﬂﬂaaga
€B — Y4EHBIH, Me1aror PPV
Y TPaKIaHUH adbe

Bbubnuoreka
DNEeKTPOOTPULIATETEHO LIOK
CTh aTOMOB i

58 XUMHUYECKUX _p—:(t)to sru/;(r)r(])zdd

3JIEMEHTOB W
Bbubnuoreka
HOK

HMouHasg xuMuyeckas ]

59 CBAAL https://m.ed
$00.ru/00ad
ac34
Bubinnoreka

KoBanenTnas IHOK

60 MOJIIpHAs XUMUYEeCKas https://m.ed

CBSI3b $00.ru/00ad
aab8
bubmnoreka

KoBanenTHas HOK

61 HEMoJIApHAas https://m.ed

XAMUYECKAsI CBI3b s00.ru/00ad
aab9
bubnuoreka
HOK

62 CrerneHp OKUCIIEHUS https://m.ed
s00.ru/00ad
ae28
bubnuoreka

OKHCIUTEIBHO- HOK

63 BOCCTAHOBHUTEJBHBIE https://m.ed

peakuuu s00.ru/00ad
b076
Bubnuoreka

64 OKHUCIIUTEN U Et?lg /im.ed

BOCCTAHOBUTEIHN _pisoo I‘LI IOda q
b076
Bubnuoreka

KonTponbnas pabota LIOK

Ne4 o reme «Ctpoe- .

65 https://m.ed

HHE aToMa.
s00.ru/00ad
XUMHAYECKAS CBA3bY» —b 4186
66 PesepBHbIi ypoK. bubnuotexa
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O000I11IeHNE U CUCTE-
MaTH3anus 3HaHUU

LIOK
https://m.ed
s00.ru/00ad
b33c

PesepBHbIii ypOK.

Bbubnuoreka
1HOK

67 O0o001IeHME U cucre- 1 https://m.ed
MAaTH3alus 3HAHU I s00.ru/00ad
9ch?2
bubnunoreka
PesepBHbIii ypOK. HOK
68 O06o01IeHue U cCUcTe- 1 https://m.ed
MAaTW3alus 3HAHU I S00.ru/ff0d6
1c6
OBIIEE KOJIMYECTBO YA- 68

COB IIO [TPOTPAMME
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9 KJIACC

KoanyecTBO 4acoB 3JIeKTp0HHLIe
Ne | Mg VoK Konrpoan | IMpakruue | [ara nugposeie
n/n yp Bcero HbIe CKHe U3YYeHHs oOpa3oBaTeibH
padoThI padoThI ble pecypchbl
[lepuoauueckuii 3aK0H.
bubnmnoreka
Ilepnonnueckas cucre- 110K
1 Ma XHUMHYECKUX DJIe- 1 0 0 https://m.edsoo.ru
.N.M - TN '
MeHTOB /1 cHae /00adb59e
jeeBa
3aKOHOMEPHOCTH B U3- bubnuoteka
5 MCHEHUH CBOMCTB XU- 1 0 0 1HOK
MHYECKHX DJIEMEHTOB https://m.edsoo.ru
IEPBBIX TPEX MEPUOJIOB /00adb6b6
Knaccudukanus u Ho- EHO?HOTGM
3 MEHKJIaTypa HeOpraHu- 1 0 0 hitps://m.eds00.ru
YECKUX BEIECTB 100adb7e2
. bubnuoreka
Buibl XuMU9eCcKo CBSI- LIOK
4 3 M THITBI KPUCTAJLIN- 1 0 0 hitps://m.eds00.ru
YECKHX PEIIETOK o '
/00adbac6
KonTponbhas padota
Nel o Teme «IToBTOpE-
5 HUE U yriyOieHue 3Ha- 1 1 0
HUM OCHOBHBIX pasje-
JIOB Kypca 8 Kiacca»
Knaccudpukanusa xumu- EHOGIJEHOTeKa
6 YEeCKUX peaKIuii mo 1 0 0 hitps://m.eds00.ru
Pa3ITUYHBIM MIPH3HAKAM /OOadbcbb '
ITonsiTHE O CKOPOCTH EuGamoTexa
XUMHUYECKON pPEeaKIIiH. 110K
7 IToHsATHE O TOMOTEHHBIX 1 0 0 hitps:/m.eds00.ru
Y TETEPOTEHHBIX peaK- /OOad.beQIa '
IUSIX AUY)
[ToHsiTHE O XUMUYECKOM
paBHOBecHH. PaKkTOpHI, bubnuoreka
8 BIIMSIOIINE HA CKOPOCTh 1 0 0 HOK
XUMHUYECKON peakinu 1 https://m.edso0.ru
MOJIOKCHHUE XUMHUYe- /00adc28c
CKOT'O PaBHOBECHS
bubnuoteka
OKHCIUTEIBHO- ITOK
9 BOCCTAaHOBUTEIIbHBIE 1 0 0 hitps:/m.edso0.ru
peaxtiu /00adcade
Teopust 31EKTPOIUTH- bubmmoreka
10 . 1 0 0
YeCKOU JUCCOIHAINH. HOK
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CunbHble U ci1a0ble

https://m.edso0.ru

AIIEKTPOJIUTHI /00adcd68
bubnuoreka
HonHbIe ypaBHEHUS HOK
11 .
peaKiuii https://m.edsoo.ru
/00add448
XuMHYECKHE CBOHCTBA
KHUCJIOT U OCHOBAaHUM B bubmorexa
12 CBETE IPEACTaBICHHI LIOK
00 SHGKI”)F I([)nnmqecxoﬁ https://m.eds00.1u
P /00add5d8
JIMCCOIUAIIIN
XuMHUYeCcKue CBONCTRA
COJIeH B CBETE Ipe bubmorexa
13 CTaBJICHUH 00 3J£)eIfT o- HOK
HTIHeCKOR THCCO Ea https://m.edsoo.ru
AHECON /00add8b2
101501
bubnmoreka
[TonsiTre o ruapon3e LHOK
14 .
coJei https://m.edsoo.ru
/00add9d4
O06o0061IEHNE U El/ginomm
15 zg;%amgaum https://m.edsoo.ru
/00addd12
bubnmoreka
[TpakTnueckas padota
HOK
16 Ne 1. «Pemenune dkciie- ]
IMCHTATEHEX 3404t https://m.edsoo.ru
P 8 /00addbfa
KonTponbnas pabota En6inorexa
No2 o Teme «3nexTpo- 1IOK
17 | wwseras wocona- htps:/m.edsoo
H /00addecO
pEeaKIuu B PaCTBOPAX)
OOGm1as xapakTepucTuKa bubnuoTteka
18 raJlIoTeHOB. XUMHUYe- HOK
CKHE CBOMCTBA Ha MpH- https://m.edsoo.ru
Mepe XJopa /00addfe2
Xnoposogopoa. Corsi- bubnmnoreka
19 Hasl KHUCJI0Ta, XUMHUYE- ITOK
CKHE CBOMCTBA, MOTY- https://m.edsoo.ru
YeHHe, TPUMEHEHUE /00ade104
[TpakTyeckas padora bubnuorexa
Ne 2 no Teme «Ilomyue- HOK
20 .
HUE COJITHOW KHMCIIOTEI, https://m.edsoo.ru
U3y4eHUe e€ CBOWCTBY» /00ade348
Beruncnenus no ypas- bubnuoreka
21 HEHHSAM XUMUUYECKUX HOK
peaKIvii, €CJIU OJMH U3 https://m.edsoo.ru
peareHToB JIaH B U3- /00ade488
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OBITKE

bubnuoreka
OO01mas xapakTepuCTHKa 1IOK
22 igiﬁf;:% VIA- https://m.eds00.ru
/00ade64a
ANIOTpOIIHBIE MOTU-
¢dukamuu cepsl. Haxo- bubnuoteka
23 JKJIEHUE CEPHI U €€ CO- HOK
€IMHEHUI B IPUPOJIE. https://m.edso0.ru
XUMHUYECKHE CBOMCTBA /00ade64a
cepsl
bubnuotexa
CepoBogopo, cTpoe- LIOK
24 HUe, GU3NIECKUEe U XU- hitps://m.edso0.fu
MHYECKHE CBOICTBA 100ade802
Oxkcunpl cepsl. CepHast bubnmnoreka
o5 KHCIIOTa, PU3NIECKUE U HOK
XHMHYECKHE CBOICTBA, https://m.edsoo.ru
PUMEHEHHUE /00adea28
XUMHUYECKUE peaKlny,
JeKaIre B OCHOBE
HPOMBIIIUICHHOTO CIIO- bubmmorexa
%6 co0a roJryyeHust CepHoit HOK
KUCIIOThI. XMMHUYECKOE https://m.edsoo.ru
3arps3HCHHE /00adec8a
OKpYXKarollel cpeibl
COCIIMHEHUSIMH CEPBI
. bubnuoreka
Beruucnenue maccoBoii LIOK
27 JIOTH BEIXOIA NpOAyKTa https://m.edsoo.ru
peaitiit /00adec8a
OO01m1as xapakTepuCTHKa Eubanorexa
351eMeHTOB V A-Tpynibl. 1IOK
28 A30T, pacnipocTpaHeHue hitps://m.eds00.ru
B MIpUpOJE, GU3NUECKHE /OOadeeaé '
1 XUMHUYECKHE CBOMCTBA -
AMMuak, ero ¢puznue- bubnuoreka
29 CKHE€ U XUMUYECKHE HOK
CBOWCTBA, MTOJTyYEHHE U https://m.edsoo.ru
NpUMEHEHHE /00adf004
[TpakTyeckas padora bubnuorexa
30 Ne 3 o teme «lTomyue- HOK
HHUE aMMHaKa, U3yueHHe https://m.edsoo.ru
€ro CBOMCTB» /00adf180
N bubnuotexa
A3oTHas KACIO0TAa, €€ 110K
31 du3nueckre 1 XuMuye- https://m.eds00.ru
CKHE CBOMCTBa 100adf306
32 Hcnonp30BaHue HUTpa- bubnuotexa
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TOB U COJIENT aMMOHHUS B
Ka4yeCTBEC MI/IHepaJII:HBIX

LIOK
https://m.edsoo0.ru

yIoOpeHui. /00adf518
XHUMHUYECKOE
3arpsi3HEeHUE
OKpY’KaroIIen cpeibl
COCJIMHEHUSIMH a30Ta
®docdop. Oxcna doc- Enbimiorexa
dopa (V) u pochopuas LIOK
| o et
’ /00adf68a
MOJTy4YeHUE
Hcnons3oBanue docda-
TOB B Ka4€CTBE MUHE- bubnmnoreka
34 pPaNbHBIX YIOOPCHHMIA. HOK
3arpsizHeHue https://m.edsoo.ru
HPUPOTHON CPEIIbI /00adfc20
docdaramu
VYrnepon, pacpoctpa- bubnuorexa
HEHUE B npupoze, hu- HOK
35 .
3MYECKUE U XUMHUYCCKUE https://m.edsoo.ru
CBOWMCTBA /00adfd9c
Okcuapl yraepojaa, ux
(U3HYECKUEe U XUMHUYEC- bubnuoreka
CKHE CBOMCTBA. DKOJIO- HOK
36
THYECKUE POOIICMBI, https://m.edsoo.ru
CBS3aHHBIE C OKCUIOM /00adfebe
yraepoaa (1V)
bubnmnoreka
VYronbHas KuciaoTa u eé HOK
37
coim https://m.edsoo.ru
/00ae006¢
HpaKTI/I“IeCKai{ pabota E6imoTexa
Ne 4 o teme "Ilonyue- ITOK
38 Eﬁiggf,f;;;;or(;;fg; https://m.edsoo.ru
o /00ae027e
Ha KapOOHaT-uOH
IlepBoHauasbHbBIE 11O- bubnmnoreka
HATUSL 00 OPraHUYECKUX HOK
39
BEIIECTBAX KaK O CO- https://m.edso0.ru
€IMHEHUsAX yriepoaa /00ae054e
bubnmnoreka
KpemHwnii u ero HOK
40
COCITMHEHHS https://m.edsoo.ru
/00ae080a
[TpakTryeckas pabora bubnuotexa
a1 No 5. Pemenue skcrie- HOK
PUMEHTAIBHBIX 33724 https://m.edsoo.ru
o Teme «Baxueimime /00ae0bf?2
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HEMECTAJIJIbI U UX CO-

E€IUHEHUS)
KonTponbnas pabota bubnmoreka
Ne3 o reme «BaykHel- 1HOK
42
[IKEe HEMETAJUJIBI U UX https://m.edso0.ru
COEIMHEHUD /00ae0e18
OO0m1as XxapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB
— MeTaJUI0B. MeTai- Bubnuoreka
43 JIMYECKas CBSI3b U Me- HOK
TaJUTMYECKasi KPUCTaII- https://m.edsoo.ru
JIMYECKas PEIIETKa. /00ael103e
dusnyeckue cBolcTBa
METAJUIOB
XHUMHUYECKHE CBOIICTBA Bubnuoreka
44 METaJUIOB. DIIEKTPOXH- HOK
MUYECKHI s HAMPSI- https://m.edsoo.ru
JKEHUU METAJJIOB /00ae1156
O6mue criocoOb! moy-
yenus Metasuios. Cruia-
Bbubianoreka
BbL. Beruucienus mno
45 ABHEHHUSIM XHUMHYE- HOK
yP . https://m.edso0.ru
CKHX peaKIIHi, eCIIn 100261156
OJIMH M3 PEareHTOB CO- -
JEPKHUT MPUMECH
Bbubianoreka
[TonsiTue o Koppo3uu HOK
46
METAJIJIOB https://m.edsoo.ru
/00ae1278
bubnuoreka
HOK
47 [llenounble MEeTaJIbLI https://m.eds00.ru
/00ael4b2
bubnuoreka
48 Oxcupl ¥ THIPOKCHUIBI HOK
HATpHS U KaJHs https://m.edsoo.ru
/00ael4b2
bubnuoreka
[llenouno3zemMenbpHBIE 10K
4 B "

9 EZ;;;;H KaJIbItH | https://m.edsoo.ru
/00ae15e8
bubnnoreka

Baxueiimniue 1HOK

50 .
COEIUHEHUS KAIBIIUS https://m.edsoo.ru

/00ae15e8

0O0001eHne n

51 CUCTEMAaTH3AINAA
3HAHUH

52 JKécTkoCTh BOIBI U Bubnuoreka
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CrocoObI €€ ycTpaHeHUs [HOK
https://m.edso0.ru
/00ae1886

[TpakTudeckas pabota Bubnuoreka

Ne 6 mo Teme "XKéct- HOK

53 )

KOCTb BOJbI X METO/IbI https://m.edso0.ru

e¢ ycrpaHenus" /00aelae8
Bubnuoreka

N LHOK
>4 Amomurmii https://m.edsoo.ru
/00aelc64
Bubnuoreka
AmdoTtepHbIe cBOHCTBA 1HOK
55 ]

OKCH/JIa M THIPOKCH 1A https://m.edso0.ru
/00aelc64
bubmnoreka
IHOK

56 Keneso https://m.edso0.ru
/00ae1d86
Bbubianoreka

OKcubl, THAPOKCUIBI U

IHOK
57 cosmm xkenesa (I1) u xe- ]

nesa (111) https://m.edso0.ru
/002e35e6

O06o0061IEHNE U

58 CUCTEMATH3ALU

3HaHUN

[TpakTrueckas padota

Ne 7. Pemenue skcie- Bbubnuoreka

59 PUMEHTAIBHBIX 3a/1a4 HOK

o teme «BaxHeimme https://m.edso0.ru

METAJUIBI U UX COEIU- /00ae3de8

HEHUSD)

Brraucnenus no ypas-

HEHUAM XUMHUUYECKUX

pEeaKUHnii, €CII OJIUH U3 bubnuoreka

60 pEeareHToB J1aH B U3- HOK

OBITKE WJIN COJICPIKHT https://m.edsoo.ru

npumecH. Beruuncienus /00ae1750

MacCOBOM JOIU BBIXOa

MIPOYKTA PEAKITUU

O060061IEHNE U

61 CUCTEMATH3ALUI
3HAHUN
KonTponbhas padota
6 Ned o teme «BaxxkHen-
[I1e METAJUIBI U UX CO-
eIMHEHUS
63 BemectBa u Mmarepuaisl bubnuoreka

B IIOBCEIHEBHOM KU3HU

HOK
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yesoBeKa https://m.edsoo.ru
/00ae3f50
Bubnuoreka
XHUMHUYECKOE HOK
64 sarpssHenne. 1 https://m.edsoo.ru
OKpYXaroLIen Cpe/ibl /00ae4270
bubnunoreka
Ponb xumum B pemeHun LIOK
65 3KOJOTUYECKHUX MPO- 1 https://m.edso0.ru
oem /00ae4270
. bubnuoreka
PesepBHBIN YPOK. [HOK
66 O00011eHne U cucTeMa- 1 https://m.edsoo0.ru
THU3aLMs 3HAaHUHN /00ae0d0a
. bubnunoreka
PesepBHBIN yPOK. IHOK
67 O06o00mIcHNE U CHCTEMA- 1 https://m.edsoo0.ru
THU3alUs 3HAHUU /00adb33c
. bubnuoreka
PesepBHBIN ypOK. LIOK
68 O060011IEHNE U CUCTEMA- 1 https://m.edso0.ru
THU3aLUs 3HAHUU /00ad9ch?
OBUIEE KOJIMYECTBO YA- 68

COB IIO ITPOI'PAMME
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YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
» Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB N.I"., CnaakoB C.A., AkuroHepHOe 00111e-

CTBO ((I/ISI[aTeJ'IBCTBO «HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
http://chemistry.ndrod.ru

http://him-school.ru

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU UHTEP-
HET

http://www.ege.edu.ru



