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I. MOSACHUTEJIBHAS 3AITUCKA

B cootBerctBUM ¢ TpebGoBaHMAMH (elepanbHOrO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOHIEr0 0Opa3oBaHMs OOYYAIOMIMXCS C OTPAHUYCHHBIMHU BO3MOKHOCTSIMHU
310pOBbsl pa3paboTaHa pabouasi mporpamMma ydyeOHOro npeamMera « Xumus» it oOydaromuxcs 8-9
KJIACCOB C HAapYIIECHUSIMH OTIOPHO-BUTATEIBHOTO anmnapara, Bapuanr 6.1, 6.2.

PaGouas mporpamma mno ydyeOHOMY mpeamery «Xumusi» g 8-9 kiacca oOydaroumxcs ¢
HapyIIEHUSIMA OIIOPHO-IBUTAaTEIFHOTO ammapara pa3padoTaHa HAa OCHOBE HOPMAaTHBHO-TIPABOBBIX
JTOKYMEHTOB:

1. ®enepanbusiii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanun» ot 29.12.2012 roma Ne
273-03 (pemakuus ot 02.06.2016, ¢ u3M. u goi., Bctym. B cuiy ¢ 01.07.2016). Penakuus ot
19.02.2018 (c u3Mm. u gom. Berym. B cuity ¢ 06.03.2018);

2. Ilpuka3z Munnpocsenienuss ot 31.05.2021 Ne 286 «OO6 yrBepkaeHuu QenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa OCHOBHOT'O OOILETO
0o0pa3oBaHU;

3. Ipuxa3z Munnpocsemenus ot 16.11. 2022 r. Ne 992 «O6 yrBepxnenun denepanbHOMI
00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus’;

4. Ilpukaz Munnpocsemnienusi ot 24.11.2022 r. N 1023 «O06 yrtBepxaeHuu GhenepaibHOM
a/IalTUPOBAHHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOTO
oOmrero oopazoBanus it ooyyatomuxcs ¢ OB3y;

5. CII 24.3648-20 «CaHUTapHO-3NIUJEMHOIOTHYECKHE TpeOOBaHUS K OpraHu3alusIM
BOCHUTAHMUS. U OOYYEHHS, OTIbIXa M O3/I0POBJIECHUS J€T€H M MOJOJECKU», YTBEPKICHHBIX
IIOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

6. CanlluH 1.2.3685-21 «['WrueHndeckre HOPMATHBEI M TpeOOBaHUS K OOECIICYCHUIO
Oe30macHOCTH W (WiaM) O€3BpPEeJHOCTH Ul dYeloBeKa (PaKTOpOB cpenbl OOUTaHHSY,
YTBEPKJIECHHBIX IOCTAHOBIIEHHEM IJIaBHOTO CaHUTapHOro Bpada oT 28.01.2021 Ne 2;

7. Tlpuka3 Munnpocsemieruss oT 21.09.2022 No 858 «OO6 yrBepkaeHuu QenepalbHOTO
nepeyHst yaeOHUKOB, TOMYIIEHHBIX K HCTIOIh30BAHUIO TIPH
peanu3aluil MMEIOUIMX TOCYAapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTENbHBIX HpPOrpaMM
OCHOBHOTO OOIIETO, CPETHETO OOIIETO
00pa30BaHUsl OPraHU3aLUSAMHU, OCYIIECTBIISIONMMH OOPa30BaTENbHYIO JAEATEIbHOCTh M
YCTaHOBJICHUS MIPEAEILHOTO CPOKA UCTIOIb30BAHUS UCKIIOUEHHBIX YYEOHUKOBY;

8. Ilpuxaz Munnpocsemienuss ot 02.08.2022 Ne 653 «OO6 yrBepxkueHun ¢eaeparbHOro
MepeyHsl JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, NOIMYIICHHBIX K HUCIIOJIB30BAHUIO MPHU
peanu3aluyl MMEIOUIMX TOCYJIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX MPOrpamMm
OCHOBHOI'O O0IIIETO,
cpenHero obmiero oopasoBanus» (3apeructpupoBano B Munrocte Poccum 29.08.2022 Ne
69822);

9. AnantupoBaHHasi oOpa3oBaTelibHAsI IporpaMma OCHOBHOTO oOpa3oBaHus s nereit ¢ OB3
BapuanT 6.1. MAOY COIII Ne 54 r. Tomcka,;

PabGouass mporpamMma HallelieHa Ha JOCTIKEHHE IUIAHHUPYEMBIX pEe3YyJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3zoBaTenbHOM nporpaMmbl MAOY Ne 54 1. Tomcka (JTUYHOCTHBIX, METAPEIMETHBIX,
MPEeIMETHBIX) U peajn3yeT OCHOBHbIE HJeU (elepantbHOr0 rocyAapCTBEHHOT0 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 00IIETro 00pa30BaHMUs.

IIporpamMmma Mo XMMHM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTABICHA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTebHON POrpaMMbl OCHOBHOT'O O0ILEro
oOpaszoBanus, npezacrasieHHblx B @I'OC OO0, a Takke QenepaabHOl paboueil mporpammbl
BOCIMTAHUS.



II. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA

Bxman yueOHoro mpenmera «XuMHS» B JOCTIDKCHHE II€JIE OCHOBHOTO OOIIETO
oOpa3oBaHusi OOYCJIOBJIEH BO MHOIOM 3HAU€HHEM XHUMHUECKOW HayKHM B MO3HAHUU 3aKOHOB
MIPUPO/IBI, B PA3BUTUU MPOU3BOJUTENBHBIX CHJ OOIIECTBA M CO3JJaHUU HOBOW 0a3bpl MaTepHaIbHOM
KYJIbTYpBHIL.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK paclpocTpaHWia CBOE BIHMSHHE Ha BCE
00JIaCTH YeJIOBEYECKOro CYIIECTBOBAHUS, 3a/laja HOBOE BHUJEHHE MHpa, CTajla HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KYJIBTYphl, HEOOXOAMMBIM YCIOBHUEM >KU3HU OOIIECTBAa: 3HAHME XUMHUU
CIIY’)KUT OCHOBOH Il (OPMHPOBAHUS MHPOBO33PEHUS UEJIOBEKa, €ro MpeACTaBICHUH O
MaTepHaTbHOM €IMHCTBE MHUPA; BAXHYIO POJIb UTpaioT GopMHUpyeMble XUMHUEH MpeacTaBIeHUs O
B3aMMOIPEBPALICHUAX HHEPTUM M 00 DHBOJIOIMM BEIIECTB B TMPHUPOJE; COBPEMEHHAs XHUMUS
HaIpaBJIeHa Ha pelIeHHe II100abHBIX MPOOJIeM YCTOWYHUBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBO,
HHEPreTUYECKOH, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

B ycnoBusx Bo3pacTamooliero 3HaYeHHs] XUMHM B OKU3HU OOIIECTBAa CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUYECKOTO 00pa3zoBaHMA. B ruiane conumanu3anuyl OHO SIBISIETCS OIHUM M3
yCIIOBUI POPMUPOBAHUS MHTEIUIEKTA TUYHOCTU M TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XHMMHUYECKHE 3HAaHUS HEOOXOAMMBI Uil TPUOOpPETCHHUS
OOLIEKYIBTYPHOTO YPOBHS, MO3BOJSIOLUIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPa3HOM KM3HM OOINECTBa, JJS OCO3HAHUS BAXHOCTH PA3yMHOTO
OTHOIIICHUSI K CBOEMY 3[I0POBBIO M 3[0POBBIO IPYrUX, K OKpYXalolled ImpuponHOil cpene, s
IPaMOTHOI'O MOBEAEHUS IPHU HCIIOJIB30BAHUN PA3NMYHBIX MAaTEpUAIOB U XMMUYECKUX BEILECTB B
MTOBCETHEBHOM YKU3HH.

Xumuueckoe o0pa3oBaHME B OCHOBHOM INKOJIE SIBISIETCS 0a30BBIM IO OTHOUICHHIO K
cuUcTeMe OOIIero XMMHUYECKOTo oOpa3oBaHMs. [I03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanusyeT NpuUCyIIMe OO0IIEeMy XHUMHUYECKOMY OOpa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOpBIE
OTpaXalOT TOCYJAapCTBEHHbIE, OOIIECTBEHHbIE W HHIWBUIYyaJdbHbIE MOTPEOHOCTH. OTUM
OTIpeAEIIAeTCSl CYHUIHOCTh OOIIEeW CTpaTeruu OO0y4eHMs, BOCIUTAHMUS U PA3BUTHUS OOydaroluXcs
cpelncTBaMu y4eOHOTO mpeameTa « XUMHU».

Nzyuenue npeamera: 1) crmocoOCTByeT peanu3aiiii BO3MOXKHOCTEH [IJIi CaMOPa3BUTHS U
(dbopMUpOBaHUS KYJIbTYpPhl JUYHOCTH, €€ 00mel M (yHKIHMOHATHHOW T'PAMOTHOCTH; 2) BHOCHUT
BKJIaA B (OPMHUPOBAHHME MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEW MOJIPOCTKOB, HABBIKOB HX
CaMOCTOSITEJIbHOW Y4eOHOH AesITeIbHOCTH, SKCHEPUMEHTAJIBHBIX U HMCCIEI0BATENIbCKUX YMEHHUH,
HEOOXOJUMBIX KaK B IOBCEHEBHOW J>KM3HU, TaK M B MNPO(ECCHOHATBHON NeATeIbHOCTH; 3)
3HAaKOMHUT €O CNEeUU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIf/a Ha
€MHCTBO MPHUPOABI U YEIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUM €CTECTBEHHO-
Hay4YHOH I'paMOTHOCTH IMOJPOCTKOB; 4) criocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLICHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOITMYECKOE
o0pa3oBaHue 0OYUYaIOIIUXCS.

Ha3pannble HampaBiieHHs B 00y4eHHH XMMHUU OOECHEeUMBAIOTCS CHEU(UKON coaep KaHUs
IpeaMeTa, KOTOPBIA SBISETCS MeJarorn4eckd aJanTUPOBAaHHBIM OTpakeHHEM 0a30BOM HAayKH
XAMUWHU Ha OMPENECIEHHOM dTaIre €€ pa3BUTHSL.

Kypc XumuM OCHOBHOM IIKOJIBI OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHUCS OCHOB
HEOPraHMYEeCKOM XMMHM M HEKOTOPbIX TMOHATHM M CBeAeHHM 00 OTHEeNbHBIX O00BbEeKTax
OPraHU4eCKOU XUMHH.

CrpykTypa colep:kaHusi mpeamera copMUpOBaHA Ha OCHOBE CHCTEMHOIO MOAX0/Aa K €ro
n3ydyeHnro. CoJepikaHue CKIIaJbIBA€TCs U3 CUCTEMBI TOHATHI O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE
U CUCTeMBbl NMOHATUH O XUMHUYECKOM peakuuu. O0e 3TU CHUCTeMbl CTPYKTYpPHO OpPraHM30BaHbBI IO
MPUHLMITY [IOCJIEOBATEILHOTO Pa3BUTUS 3HAHUII HAa OCHOBE TEOPETHUUECKHMX IPEACTABICHUN
Pa3HOTO YpOBHSI: aTOMHO-MOJEKYJISPHOIO YYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHMSA, YPOBHS
Ilepunonnueckoro 3akoHa J[. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHAa XMMWHM, YYEHHUs O CTPOCHUM
aTOMa ¥ XUMHUYECKOW CBSI3M, MPEACTABICHUN 00 3JIEKTPOIMTUYECKON TUCCOLMAIMM BEIIECTB B
pactBopax. Teopernueckue 3HaHHUSI pacCMaTpPUBAIOTCS HAa OCHOBE SMIIMPUUYECKH IMOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIENIOBATEIBHO OT OJHOIO YPOBHS K JAPYrOMY, BBIMOIHSISA



(GyHKIMM OOBSICHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOJTyYEHUS U3y4aeMbIX BEILIECTB.

Takas opraHu3anus COJCpXKAaHUS Kypca CHOCOOCTBYET TMPEICTaBICHUI0 XUMHUYECKOU
COCTaBISIIOIICH HayyHOM KapTHUHBI MHpa B JIOTHKE €€ cHCTeMHOM mnpuponsl. Tem cambIM
obOecreunBacTcss BO3MOXKHOCTh (DOPMHpPOBaHUS Yy OOYyYarOMIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAHHUIO M METOJaM IO3HaHMS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
COJIepKaHUs Kypca MPOUCXOAUT C NPHUBJICUCHHEM 3HAHUM M3 paHee H3YYEHHBIX KYypPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiacce» U «Dusuka. 7 Kjiacc.

Hesun u 3a71aum u3ydyeHUus1 y4eOHOro npeamMera « XuMusi»
K HanpaBieHHIo NmepBOCTENIEHHON 3HAYMMOCTH IPH peaju3alid 00pa30BaTEeNbHBIX ()YHKIUN

npeameTa « XUMH» TPAJULMOHHO OTHOCAT (POPMUPOBAHHE 3HAHUH OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOW KyJIbTYpHl. 3ajaya TpeAMeTa COCTOMT B (OPMHUPOBAHHUU CHUCTEMBI
XUMUYECKUX 3HAHWM — BaXHEHUIUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKCHHI,
JOCTYIHBIX 000OIIEHUI MHMPOBO33PEHUECKOTO XapaKTepa, sA3blKa HAyKW, 3HAHUH O HAyYHBIX
MeTOoJjaX HM3y4eHHs BEIIECTB M XUMHUYECKUX DPEAKIMH, a Takke B (OPMUPOBAHMM U Pa3BUTUHU
YMEHUH U cocO0O0B JEsTEIbHOCTH, CBSI3aHHBIX C IJIAHWPOBAaHUEM, HAOIIOJAECHUEM U MPOBEIECHUEM
XUMHAYECKOTO SKCIIEPUMEHTa, COOJIOACHUEM MpaBuil 0€30MacHOTO OOpalIeHHs C BEIIECTBAMU B
IOBCEIHEBHOM KU3HU.

Hapsiny ¢ sTum nenu usydeHusl NpeaMeETa B IMPOrpaMME YTOUYHEHBl U CKOPPEKTHUPOBAHBI C
y4ETOM HOBBIX ITPHOPUTETOB B CUCTEME OCHOBHOTO 001Iero oOpa3oBanus. CeronHs B 00pa3oBaHun
0c000 3HAYMMOM MPU3HAETCS HAIIPABICHHOCTh O0YYEHUS Ha Pa3BUTUE U CAMOPA3BUTHE JIMYHOCTH,
¢dopmupoBaHue €€ MHTEUIEKTa U o0Imel KynbTyphl. OOyueHHe yMEHHUIO YYUTHCS M MPOJOJIKAThH
cBO€ 00pa3oBaHME CaMOCTOSATEIbHO CTAaHOBUTCS OJHOM U3 BaKHEUIMX (YHKUUNA yueOHBIX
MIPEIMETOB.

B cBsa3u ¢ 3TMM IpU M3yYEHUM IpEeIMETa B OCHOBHOM WIKOJIE JOMHHMPYIOIIEE 3HAUCHHE
MPUOOPENU TaKue LIeH, KakK:

(bopMHUpOBaHHE WHTEIUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHUHN, CIIOCOOHOM alaliTUPOBATHCS K OBICTPO
MEHSIOIINUMCS YCIIOBHSIM KHU3HM;

HaNpaBJICHHOCTh O0YYeHHs Ha CUCTEMAaTHUYECKOE MPHOOIIECHHE ydyalluxcs K CaMOCTOSITebHON
MO3HABATENBHON JEATEIBHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOUIMM MOTHBAIMIO U
pa3BUTHE CIOCOOHOCTEN K XUMUH;

o0ecrieueHHe  yCJIOBUHM,  CHOCOOCTBYIOUIMX  NPUOOpPETeHHIO0  OOy4aroIIMMHUCS  OIbITa
pa3HoOOpa3HOM JAESITENbHOCTH, MO3HAHUS M CaMOINO3HAHUSA, KIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIHI1), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE IS pa3IMUHBIX BUJOB JAESTEIbHOCTH;

(dbopmMupoBaHHE YMEHHI OOBSCHATH U OLEHUBATDH SIBJICHUS OKPY)KAIOIIET0 MUpPAa HA OCHOBAaHUH
3HaHUH U OIBITA, TOJIYYEHHBIX [IPU U3YUYEHUH XUMUHU;

¢dopmupoBaHHE Yy O0OY4YaIOLIMXCS T'YMAHUCTHYECKHUX OTHOIICHUH, NOHMMAaHUs II€HHOCTU
XUMHAYECKHX 3HAHUWA I BBIPAOOTKH HKOJIOTMYECKH [€JecO00pa3HOro MOBEACHHUS B OBITY U
TPYOBOM J€ATENBHOCTHU B LIEISX COXPAHEHHsI CBOETO 3/10POBbsI U OKpY’Karollel IpUpOAHOI cpeibl;

pa3sBUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CaMOBOCIIUTAHMIO Ha
OCHOBE YCBOEHHS OOIIIeUeI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOouiIst U
HaNpaBJICHHOCTHU JaJbHEUIIEro 00ydeHuUs.

[punun, nmoaxoasl U ocoOble oOpa3oBaTenbHble TOTpeOHOCTH oOywaromuxcs ¢ HOJIA mo
npeaMeTy «XUMHUs»):

Junamuunocms 6ocnpusmus yuednozo mamepuana. Ilpenmnonaraet UCMoib30BaHUE 3aJaHUN
10 CTENEHW HapacTarolield TpyrHocTd. CienyeT moxoupars 3aaHusl, IPH BHITIOJTHCHUHA KOTOPBIX
HCIIONB3YIOTCS ACHUCTBUS PA3IMYHBIX aHAJIM3aTOPOB: CIIYXOBOIO, 3pUTEIBHOT0, KHHECTETUYECKOTO.



Tpunyun npooykmusHoti obpabomku ungopmayuu. B 1engx JIydinero yCBOSHHS MPEaMETa,
paboyasi mporpamMma COCTaBISieTCSl TakuM 0O0pa3oM, YTOObl MMETh BO3MOXKHOCTH YBEJIMYUTH
KOJMYECTBO 4YacOB IO BCEM TEeMaM, WCKJIIOYHUTh HEO0OS3aTelIbHBbIE TEMBI, COKPATUB O0BEM
TEOPETUYECKOr0 MaTepuana, COXpaHUB MPHU 3TOM KaK MHUHUMYM 0a30BBbIH YpPOBEHb MOJTOTOBKU
oOydaromuxcs. YIenuTh OoJblllee BHUMAHHE HATJISIHO-DMITHPUYCCKON NeITeThbHOCTH. Teopus
MOXKET HM3y4yaThCsi 0e3 BbIBOJA CIOXKHBIX (opMyll. 3amauu, TpeOYIOUIe MPUMEHEHUS CIOKHBIX
MaTEeMaTUYECKUX BBIYUCICHUN W (OpPMYJ, PEHIalOTCs B KJIACCE C MOMONIBIO yuuTelsa. B yueOHbIi
mpouecc HeoOXOAMMO BKIJIIOYATh 3aJaHus, MPEAIoiaralole CaMOCTOSTENIbHYI0 00paboTKy
nHpopManuu oOy4yarOUIMMUCS C HCIOJIb30BAHUEM JO3MPOBAHHOM IMMOATAHON MOMOIIM IEIarora.
[IpenBapurensHo yunutenb o0ydaetr paboTarh ¢ nHpopMaluen mo odpasily, aaropuTMy, BOIPOCaM.
OOy4aromuicst OCYIIECTBISIET NMEPEHOC MOKAa3aHHOTO crocoba o0paboTku WH(OpMAMKU HAa CBOE
WHAVBUAYaAIbHOE 3aJJaHHeE.

Ipunyun UHOUBUOYATILHO-0UD PepeHYUPOBaHH020  N0OX00d. [Ipu  peanuzaruu
aJanTUPOBAHHON MPOTrpaMMbl HEOOXOAMMO HCIONIb30BaTh AU(PPEpEeHINPOBAHHBIN TOIXO0J K
KKIOMY 00yJaromeMy CorjiacHo ero amarfHosza u pexomennamuii [IMIIK. B mpomnecce o0yuenus,
YUUTENb YYUTHIBAET TaKUE OCOOCHHOCTH OOYydYaroIlerocs, Kak pa3BUTHE ABUTaTENIbHON cdepsl,
HapyiieHue oOmeld MOTOpukH (00Ias HanpsHKEHHOCTh WM BSJIOCTh, HETOYHOCTH JBHXKEHUM,
napaidyu, mape3bl, HAIWYUE HMX OCTATOYHBIX SBIIEHUH); OCOOCHHOCTH pPabOTOCMOCOOHOCTH
(YyTOMJIIEMOCTh, HCTOIIAEMOCTh, PACCESIHHOCTb, MPECHINAEMOCTh, YCHAYNBOCTh, TEMIT PaOOTHI;
yBEJIMYEHHE KOJIMYECTBA OMIMOOK K KOHIIY ypOKa WM MpPU OZHOOOPA3HBIX BHAAX ACSATEIBHOCTH).
ToHKWE NBWKEHUS TMAJbIIEB HEPA3BHTHI NMPAKTHUECKH Yy Bcex oOydwarommxcs. [lodtomy mepen
YUUTEJIEeM CTOUT 3aJja4a COBEPIIEHCTBOBAHMSI ABMKEHUN U CEHCOPHOTO Pa3BUTHS MPU BBHITOTHEHUN
MPAKTUIECKUX U JIA0OpaTOpHBIX paboT. [Ipy HETOCTATOYHOM PAa3BUTHUHU YCTHOM PEYH, TYrOYXOCTH
MpU TPOBEIEHUU TEKYIIET0 M UTOTOBOTO KOHTPOJSI HCIIOJNB3yeT METOABl, OO0Jerdarolime
JOCTHIKEHHUS TIOJIOKHUTEIILHOTO Pe3yJIbTaTa U He TPAaBMHUPYIOIIYIO IICUXUKY 00 yJIarOIIHXCS.

Ipunyun momusayuu K yuenuro. DTOT TPUHIMII MOAPA3ZYMEBACT, YTO KaxJaoe yueOHOe
3aJ]aHe JIOJDKHO OBITh YETKUM, T.€. OOYYaIOUIMICS JOJDKEH TOYHO 3HATh, YTO HAAO CHENaTh IS
MONTydeHUsT pe3ynbTara. Y oOy4aromierocss B Ciy4ae 3aTpyIHEHHUs IOKHA OBITh BO3MOXKHOCTH
BOCIIOJIB30BAThCS OTMIOPOM 1O 00pasIry, Mo aJIropUTMYy (3a0bLT - TOBTOPIO - BCIIOMHIO - CEIAI0).

OmgHuM w3 TyTel TMOBBIMICHUS MOTHBAIMK M J(PPEKTUBHOCTH Y4YeOHOH AesITeNbHOCTU
SBIIICTCS BKJIFOUYCHUE YYaNIUXCS B y4eOHO-HCCIICIOBATEIBCKYI0 M IMPOCKTHYIO JCSATEIBLHOCTD,
KOTOpast UMEET CIIEAYIONINE 0COOEHHOCTH:

e MM M 3aJa4d OTUX BHUJOB JIEATEIbHOCTH YYalIUXCA OIPENeNSIOTCS Kak HUX
JUYHOCTHBIMH MOTHBAMH, TaK M COIMAIBHBIMUA. DTO O3HAYAET, YTO TaKas JACSITEIHLHOCTH JIOJDKHA
OBITH HAIIPaBIIEHA HE TOJILKO HA MOBBIIIEHUE KOMIETEHTHOCTH MOJPOCTKOB B MPEAMETHOIN 00JIacTH
OTIPE/ICIICHHBIX YUSOHBIX JUCIMILINH, HE TOJIHKO Ha Pa3BUTHE X CIIOCOOHOCTEH, HO U Ha CO3JaHHE
MPOAYKTa, UMEIOIIEr0 3HAYUMOCTD IJI APYIHUX;

e  yyeOHO-HMCCIIeJOBATENbCKAas U MPOEKTHAs AESTENbHOCTh JTOJDKHA OBITh OpraHM30BaHa
TakuM 00pa3oM, 4YTOOBI ydYallhecss CMOTJM peajn30BaTh CBOM MOTPEOHOCTH B OOIIEHUU C
OJTHOKJIACCHUKAMH, y4yuTensMd H T. J. CTpos pa3audHOTO pojJia OTHOUICHHS B XOe
LIEJICHAIIPABJICHHOM, TIOMCKOBOM, TBOPYECKOM W MPOAYKTUBHOW JIE€ATEIBHOCTH, Yydalluecs
OBIIaJIEBAlOT HOPMaMH B3aUMOOTHOIICHHUH C pa3HBIMU JIOJbMHU, YMEHHUSIMH MEPEXOAUTH OT OJJHOTO
BHJIa OOIIECHUS K JPYromy, MPUOOPETAIOT HABBIKM WHIUBUAYATbHONW CAMOCTOSTEIHLHOUW pabOTHI U
COTPYJIHUYECTBA B KOJJIEKTHUBE;

e opraHm3anus Yy4eOHO-HCCIEAOBATEIBCKUX M MPOCKTHBIX paboT 0O0ydaromImxcs
o0OecreynBaeT COYETaHHWE PA3TUYHBIX BHUJIOB II03HABATEIHHOW JEATEIBHOCTH. B 3THX BHAax
JEATeIbHOCTH MOTYT OBITh BOCTPEOOBAaHBI TMPAKTHYECKU JIFOOBIE CIOCOOHOCTH IOJPOCTKOB,
peaNn30BaHbl INYHBIC IPUCTPACTHS K TOMY WJIH HUHOMY BUJY JACSTCIBHOCTH.

XapakTepucTHKa 0c00bIX 00pa3oBaTe/IbHBIX OTPeOHOCTEH
®  HENPEephIBHOCTh KOPPEKLMOHHO-PA3BUBAIOIIETO MPOIIECCa, PEaTU3yeMOro Kak uepes
coJepxkaHue 00pa3oBaTeIbHbIX 001acTeH, TaK U B IIPOLIECCE UHANBUAYAILHON pabOTHI;
e BBeJICHHE B COJAEpKaHHME OOYUCHHS CIEIUAIIBHBIX Pa3eoB, HE NMPHUCYTCTBYIOIIMX B



[IporpammMe HOpMaJIBHO Pa3BUBAIOLIUMCS CBEPCTHUKAM;

®  CIIOJIb30BaHME CIELUANbHBIX METOJO0B, IPUEMOB M CPEACTB OOy4deHMs (B TOM 4HUCIIE
CHELMATU3UPOBAHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI), 00€CIIEeUNBAIOIINX peaIM3alii0 00yYeHus;

®  HMHIMBHIYyaIH3aIMs oOydeHHs TpeOyercsi B OOJNbINEH CTENEeHH, YeM sl HOPMAaTHUBHO
pa3BUBaroOLIErocs 00y4aromerocs;

e HEOOXOOUMO WCIIOJIF30BAaHWE OIOp C JeTalu3aiueil B (QOopMe alropuTMOB IS
KOHKPETU3alUH JIEHCTBUIA IIPU CAaMOCTOATEIbHOM paboTe, oOecnieueHre 0co00i MPOCTPaHCTBEHHOM
Y BPEMEHHOW OpraHu3aIuu 00pa30BaTeIbHOM CPEIbI.

e crenuaibHOe OOYYECHHE «IepeHOCY» C(hOpPMHUPOBAHHBIX 3HAHWUN W YMEHHH B HOBBIC
CUTYyalluM B3aUMOJEUCTBHUS C IEUCTBUTEIBHOCTBIO;

e CrenWaJbHAs TOMOINb B Pa3BUTHU BO3MOXKHOCTEH BepOalbHON W HeBepOaTbHOU
KOMMYHHKAIIMX Ha YpOKaX (DU3HKH.

I1II. OHNUCAHUE MECTA YYEBHOT' O IPEIMETA B YYEBHOM IIVIAHE

B cootBerctBUN ¢ ®I'OC OO0 «Xumus» sBISETCS 0053aT€IBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00mero ob6paszoBanus. [laHHas mporpamMma MpeaycMaTpuBaeT W3y4eHHE XUMUU Ha
0a30BOM ypoBHE B 00BEME 110 2 4 B HEJeNo B 8, 9 kiaccax.

IV. OIMCAHUE HEHHOCTHBIX OPUEHTUPOB COJAEP KAHUA YYHEBHOI'O
NPEIMETA

K HampaBieHHIO MEepBOCTENICHHON 3HAYMMOCTH TMPHU pealn3alui 00pa3oBaTelbHBIX (DYHKINH
npeaMera « XUuMUs» TPATUIUOHHO OTHOCAT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIIbHOCTH YelloBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJNbTYyphl. 3aZada TNpeaMeTa COCTOMT B (HOPMHUPOBAHMHM CHUCTEMBI
XUMUYECKUX 3HAHUM — BaKHEWUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TCOPETHUYECKUX TOJOKECHHM,
JOCTYIHBIX O00OOLIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, fA3blka HayKH, 3HAHUM O Hay4YHBIX
METOJIaX HM3y4YCHHS BEIIECTB M XMUMHUYECKHX DPEaKIMi, a Takke B (HOPMHUPOBAHUU W PA3BUTHHU
YMEHHI U cIOCOOOB AESITENbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOIIOICHUEM U MPOBEICHUEM
XMMHYECKOTO JKCIEPUMEHTa, COONIOACHUEM MpaBui O€30MacHOro OOpalleHHus C BEIIECTBAMHU B
MMOBCEAHEBHOM KU3HH.

Hapsiny ¢ sTuM 1enu u3ydeHusl mpeaMera B MPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oOpa3oBanus. Cerogns B o00pa3zoBaHUU
0Cc000 3HAYMMOM MPU3HAETCS HAMPABICHHOCTh OOYUEHUS HA PA3BUTHE U CAMOPA3BUTHE JTUYHOCTH,
(dbopMupoBanue e€ MHTEIUIEKTa U o0mie KynbTypbl. OOyueHHue YMEHUIO YYUTHCS M MPOJOIIKAThH
cBo€ 00pa3oBaHME CAMOCTOSTEIBHO CTAHOBHUTCS OJHOW U3 BaKHEHIIMX (QyHKUIUH ydeOHBIX
MIPEAMETOB.

B cBsa3u ¢ 3TUM NpU M3yYEHUHM MpPEIMETa B OCHOBHOW IIKOJIE JOMHUHHUPYIOLIEE 3HAUYCHUE
MIPUOOPENN TaKUE LIETH, KaK:

(dbopMUpOBaHHE MHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIIEHUH, CIIOCOOHOM aJanTHPOBAThCs K OBICTPO
MEHSIIOLUMCS YCJIIOBUSIM JKU3HU;

HaIpaBJICHHOCTh O0y4YEHHs] HAa CUCTEeMAaTUYECKOEe MPUOOIIEHUE yJYalluXCs K CaMOCTOSITENIbHOM
MO3HABATEIPHON [IEATENBHOCTH, HAYYHBIM METOJaM IO3HaHUS, (POPMHUPYIOIMIMM MOTHBALIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

obecriecueHne  yCIIOBUH, CHOCOOCTBYIOIIMX  MPUOOPETCHHIO  OOYYaIOIIMMHCS  OIbITa
pa3HOOOpa3HOW JAESITeNBbHOCTH, IMMO3HAHUS W CaMOTO3HAHMS, KIIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETCHITHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJIsI PA3TUYHBIX BUOB JICSITEIBHOCTH;



(dopmupoBaHue yMEHHI OOBSCHATH U OLIEHUBATDH SBJICHUS OKPYXKAIOIIEro MUpa HA OCHOBaHHU
3HaHUH U OIBITA, TOJIYYEHHBIX [IPU U3YUYEHUH XUMUHU;

¢dopmupoBaHHe y O0Oy4YalOUIMXCS T'YMaHUCTHYECKUX OTHOIICHUH, TMOHMMAaHUS II€HHOCTU
XUMHAYECKHX 3HAHWWA I BBIPAOOTKH HSKOJIOTMYECKH LEIecO00pa3HOro IMOBEICHHUS B OBITY U
TPYIOBOM JICATEIHHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3I0POBBSI M OKPYIKAIOIIEH IPUPOIHOM CpeIbl;

pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHMTAHHUIO Ha
OCHOBE YCBOCHUS 0OIIEUEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiist u
HalpaBJIEHHOCTH JlalbHEHIIIEro 00y4eHusl.

[puniun, nmoaxoasl U ocoOble oOpazoBaTenbHbIe NOTpeOHOCTH oOywaromuxcs ¢ HOJIA mo
npeaMeTy « XUMHs» Te )K€, 9TO U TPH U3YICHUN (PU3UKH.

Ilpn oueHuMBaHUM IJIAHUPYEMBIX pe3yJabTaToB oOydeHus xumuu yuamuxcs ¢ HOJIA
HEOOXOJMMO YYHUTHIBATh TaKWE€ WHAMBHIYyaJbHbIE OCOOCHHOCTH HX pa3BUTHs, Kak: YpPOBEHb
pa3BUTHS MOTOPUKHA PYK, YPOBEHb BIAJIEHHUS YCTHOW OKCIIPECCHBHON pEUYBbIO, YpPOBEHb
paboTOCIOCOOHOCTH Ha ypOKe (MCTOIAEMOCTh LIEHTPaJIbHOM HEpBHOU cucTteMsl). Micxons u3 atoro,
YUUTENb UCTONB3YET JJIS YYAIIMXCsl WHAMBHUIYATbHBIE (OPMBI KOHTPOJS PE3yIbTaTOB OOYUSHHS
xumun. Ilpum cHwKeHHON paboTOCIOCOOHOCTH, BBIPAKEHHBIX HAPYIICHUSAX MOTOPUKH DPYK
BO3MOKHO YBEJIMYCHHE BPEMEHM JJIsl BBINOJIHEHHUS KOHTPOJBHBIX M CAMOCTOSITENBHBIX pPadoT.
KoHTpomnbHBIE, CaMOCTOATENBHBIE W TPaKTHYECKHe paboThl MPH HEOOXOAWMOCTH MOTYT
NpeUIaratbCsi C HUCIOJb30BAaHUEM HJIEKTPOHHBIX CHCTEM TECTHPOBAaHUS, WHOIO MPOTrPAMMHOIO
obecrieueHHs, OOECIEYMBAIOIIETO IMEPCOHU(PHUIMPOBAHHBIA  y4eT Y4eOHBIX  JOCTH)KEHUH
oOyvaronuxcsi. Tekymuii KOHTpoJib B (popMe YCTHOTO OIMpoca MpU HU3KOM KauecTBE YCTHOM
HKCIPECCUBHON peuM ydaruxcs He00X0AMMO 3aMEHATh MMCbMEHHBIMU (hOpMaMH.

CneumaibHble YCJIOBHS peaau3aliu JUCHHILTHHBI

1. HeoGxoauMo npeaycMOTpeTh HalM4Me IE€PCOHAIBHBIX KOMIIBIOTEPOB, TEXHHUUYECKUX
npucrocobIeHni (crenuanbHas KiaBuaTypa, pa3IfYHoro BUJa KOHTAKTOPBI, 3aMEHSIOIINE MBIIIb,
JDKOMCTUKH, TPEKOOIIbI, CEHCOPHBIE IIJIAHIIETHI).

2. JlomxHBl OBITh CO3JaHBI  yCIOBHA i (YHKIMOHHPOBAHHUS  COBPEMEHHOMN
UHQOPMALIMOHHO-00PAa30BaTEIbHOM  Cpeapl 1O  XHUMHUM,  BKJIIOYAIOWIEH  3JIEKTPOHHbIE
WHPOPMAIIMOHHBIE  PECYpPCHl,  JJIEKTPOHHBIE  O0pa3oBaTEIbHBIE  PECYPChl,  COBOKYITHOCTh
UHQOPMALIMOHHBIX TEXHOJOIMH, TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJOTUH, COOTBETCTBYIOIIHX
TEXHUYECKUX CPEJICTB M TEXHOJOTHH (B TOM uyHcie (iem-TpeHaxkepoB, HHCTpyMeHTOB Wiki,
U(PPOBBIX BUAECO MATEpUANOB U Jp.), 00ECIEUUBAIOLINX JOCTHKEHUE KaXKABIM O00y4aroluMCs ¢
HO/IA MakcuManbHO BO3MOXKHBIX JIJISI HETO Pe3yIbTaTOB OOYUEHHS.

V. JIJUHHOCTHBIE, METAIIPEJMETHBIE U IPEJIMETHBIE PE3YJIbTATHI
OCBOEHMSA YYEBHOTI'O IPEIMETA

JInuHOCTHBIE pe3yJIbTAThI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS TMPOTPaAMMBI OCHOBHOTO 00IIero oOpazoBaHUs
JIOCTUTAIOTCS B XOAe OOydeHHUs XMMHUU B €IUHCTBE y4e€OHOW M BOCHHUTATEIBHOW NEATETbHOCTU
Opranuszanud B COOTBETCTBUH C TPAIUIIMOHHBIMA POCCUHUCKUMH COIIMOKYJIBTYPHBIMU U JTYXOBHO-
HPABCTBEHHBIMH I[EHHOCTAMHU, MPUHATHIMH B OOIIECTBE MpaBUJIAaMU W HOPMaMHu MOBEACHHS U
CHOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMAIN3ALNN 00YJaIOIIHXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IaTpuoTHYeCcKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacleAuio, TOHUMAaHUs 3HA4YCHHS XMMHUYECKOM HayKM B JKU3HU COBPEMEHHOTO OOIecTBa,
CIIOCOOHOCTH BIAAETh JOCTOBEpHON HWHGPOpMalueld O MepeoBBIX JOCTHKEHHUSX M OTKPBITHIX



MHPOBOH U OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa
M 00lIEeCTBa;

I'pa:xknanckoro BocnuTaHus

2) mpeacTaBleHUs] O COIMAIbHBIX HOpMax M MpaBWIaX MEXKIWYHOCTHBIX OTHOILIECHUH B
KOJUIGKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, y4eOHO-
HCCIIEeI0BATEeNIbCKON, TBOPUECKON U IPYruX BUAAX AESITEIbHOCTH; TOTOBHOCTH K pa3HO-00pazHOM
COBMECTHOM JICSITENIBHOCTA TPHU BBINMOJIHEHUU Y4YEOHBIX, MO3HABATENbHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3/IaHUN yYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aWMMOINOHUMAHUIO U
B3aMMOTIOMOIIY B MIPOIIECCE ATOM y4eOHOM ACATEIHPHOCTH; TOTOBHOCTH OIIEHUBATH CBOE MOBEJICHUE
Y TIOCTYNKU CBOUX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOTO NO3HAHUS

3) MHPOBO33PEHUYECKHX TMPEACTABICHUI O BEIIECTBE M XUMUYECKOW PEaKIIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTABJIAIOIIMX OCHOBY JUIS
MMOHUMAHHUS CYITHOCTH HAY4YHOW KapTHHBI MHPA; MPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X YEJIOBEKa C MPUPOJHOMN CpeAo, O POJIM XUMUH B IIO3ZHAHUU ITHX
3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHUBOB, HAMPABICHHBIX HA TMOJTYYCHHE HOBBIX 3HAHMNA 1O XHMHH,
HEOOXOIUMBIX JJIsl OOBSICHEHUS HaOJII0JaEMBIX MTPOIIECCOB M SIBJICHUM;

5) mo3HaBaTeabHON, WH()OPMALIMOHHONW M YUTATENbCKOW KYJIBTYpPHI, B TOM YHCII€ HAaBBHIKOB
CaMOCTOSITEIBHOW paboThl ¢ y4EeOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, IJOCTYIHBIMHU
TEXHUYECKUMU CPEJICTBAMU MH(POPMAITUOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K O0yUYEeHHUIO M TIO3HAHUIO, JIF0O03HATEILHOCTH, TOTOBHOCTH U CITOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM U MCCIEAOBATEIbCKON MESATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYEHHSI B TAJIbHEHIIIEM;

®opMupoBaHHs KYJbTYPbI 310POBbS

7) OCO3HAHHWs IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHUS MOCIEICTBUN U HENIPUATHS BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss anKoroyisi, HApPKOTUKOB, KYypEHHUs), HEOOXOIWMOCTH COOJIFOCHUS TPaBUI
0€30MacHOCTH NP OOPAIEHUH ¢ XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAbHOM KU3HU;

TpynoBoro Bocnutanusi

8) mHTEpeca K MPaKTHUECKOMY U3YyUeHHIO Tipodeccuii U Tpyaa pa3IudHOro pojia, YBAKEHUE K
TPyZAy U pe3ynbTaTaM TPYIOBOM AEATEIBHOCTH, B TOM YHCJE Ha OCHOBE NMPUMEHEHUs MpPeAMETHBIX
3HAHUH M0 XMMHUHU, OCO3HAHHOTO BBIOOPA MHIMBUAYAITBHON TPAEKTOPUH MPOAOIIKEHUS 00pa3oBaHuUs
C y4y€TOM JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U
MOTPeOHOCTEH; yCHemHOW MPO(ECCHOHATLHOW NESITeIbHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHUH;
TOTOBHOCTD a/IalITUPOBATHCS B MPO(PECCHOHANBHOM Cpee;

IKOJI0TrN4eCKOr0 BOCIIUTAHUSA

9) sKoOrUYecKu 1e1eco00pa3HOro OTHOLIEHUS K MPUPOJIe KaK HCTOUHUKY KM3HHU Ha 3eMiie,
OCHOBE €€ CyIeCTBOBaHMSA, TMOHMMAaHUs LIEHHOCTH 370pOBOro M Oe3zomacHOro oOpasa >KW3HH,
OTBETCTBEHHOT'O0 OTHOIICHHSI K COOCTBEHHOMY (U3UYECKOMY M TICHUXHYECKOMY 30pPOBBIO,
OCO3HAHUS LIEHHOCTU COOJIIOJICHHS MPaBWI O€30MacHOrO MOBEJIEHHS MpH paboTe ¢ BEIIeCTBAMH, a
TaK)KE B CUTYallUAX, YTPOXKAIOUINX 30POBBIO U KU3HU JIIOJICH;

10) crocoOHOCTH TPUMEHSTH 3HAHUS, MOJydaeMble NMPH M3YYCHUH XUMHH, Ui PEUICHHUS
3a/1a4y, CBSI3aHHBIX C OKpY’XKAaloUleil NPUPOIHON Cpeloil, MOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIbTYPBl, OCO3HAHHS TJIOOQIBHOTO XapakTepa KOJOTUYSCKUX TPOOJIeM M IMyTeH WX pelIeHUs
MOCPEJICTBOM METOJIOB XUMHUU;

11) 2KOJOTHYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJICTBOBATHCS MM B T03HABATEILHOM,
KOMMYHHUKATHUBHOW U COLMATBHON MPAKTUKE.

MeTtanpeameTHble pe3yJibTAThI

B cocraBe meranmpeaMETHBIX PE3YNbTAaTOB BBIICIAIOT 3HAUYMMBIE IS (HOPMHUPOBAHUS
MHPOBO33pEHUs OOIICHAayuYHble MOHSTHUS (3aKOH, TEOpHs, MPHUHIIMI, TUIOTe3a, (akT, cucrema,
MPOIIECC, OSKCIEPUMEHT U [Ip.), KOTOpPbIE€ HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX



MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHMN W3 3THX MPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
LEJIOCTHOM Hay4yHOM KapTUHE MHUpa, U YHHUBEpCAJbHbIC yueOHble AECWCTBUS (IIO3HABATEINIbHBIC,
KOMMYHHUKATHBHbIE, PETYIATUBHBIC), KOTOpble OO0ECIeYrBaOT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSATEIbHOMY IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM e TETbHOCTH.

MeranpeaMeTHble pe3yibTaThl OCBOSHHUS 00pa3oBaTENbHONM MPOTPaMMBI 0 XUMHH
OTPAXKalOT OBJIAaJICHHE YHUBEPCAIbHBIMU [103HABATEIbHBIMU JEHCTBUSAMH, B TOM YUCIIE:

ba30BbIMH JIOTHYECKUMH JeHCTBUAMU

1) ymeHueM HCHOIB30BaTh MPHUEMBI JIOTMYECKOTO MBIIIJICHUS NPU OCBOCHUU 3HAHMIMA:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITUM (BBIAEIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATD
B3aMMOCBSI3b C IPYTMMHU MOHITUSAMU), UCIIOJIB30BaTh MOHATHS JUIsl 0ObSCHEHHSI OTAEIbHBIX (PAKTOB
W SIBJICHWW; BBHIOMpATh OCHOBAaHWS W KPUTEPUHU IS KIACCH(PHUKAIMH XUMHUYECKHUX BEIIECTB U
XMMHUYECKUX pPEaKLHi; yCTaHaBIMBaTh NPUYMHHO-CIICJACTBEHHBIE CBA3M MEXIYy OOBEKTaMHU
U3Y4YEHUs; CTPOUTH JIOTUYECKUE pacCyXICHUs (MHAYKTUBHbBIC, NEAYKTUBHBIC, I10 AHAJIOTHH);
JIeJ1aTh BBIBOJIBI U 3aKJIIOUCHMS,

2) yMeHUEM MPUMEHSTH B MPOLIECCE TO3HAHUS MOHATHS (IPEIMETHbIE U METAPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBbIE) MOJAEIH, HCHOJb3yeMble B XHMUH, IPEOOpPa30OBbIBATh LIUPOKO
MPUMEHSIEMbIE B XMMHHM MOJEJIbHbIE MPEJCTaBICHUS — XMMHMYECKUH 3HAaK (CHMBOJ 3JE€MEHTa),
XxuMudeckass (QopMmyna M ypaBHEHHE XHMHUYECKOH peakuu — TMpH peleHud ydeOHo-
MI03HABATENbHbBIX 33]1a4; C YUYETOM 3TUX MOJEIBHBIX MPEACTABICHUHN BBISBIATh U XapaKTepU30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKLUH;
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIE CBS3U U MPOTHUBOPEUHS B U3y4aeMbIX
mporeccax M SBICHUSAX; MpeajgaraTb KPUTEpUM Ui BBIABICHUS OSTHX 3aKOHOMEPHOCTEH U
MIPOTUBOPEYHUH; CAMOCTOSATENBFHO BBHIOMPATh CIOCOO pelieHus Y4eOHOW 3ajgadyu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BHIOMpaTh Haubosiee MOAXOIAMUN C y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUER);

Ba30BbIMH HCC/I€10BATeIbCKUMHM el CTBHSIMHA

3) yMEeHHEM HCIIONb30BaTh IMOCTaBJICHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KauyeCTBE OCHOBBI U1 (OPMHUpPOBaHHMS THIIOTE3bl 10 TPOBEPKE MPaBUILHOCTH
BBICKa3bIBAEMbBIX CYXKICHHIA;

4) npuoOpeTeHre omnbITa MO IJIAHUPOBAHHUIO, OPTaHU3AlMU U NPOBEICHHUIO YUEHHYECKHX
9KCIIEPUMEHTOB: YMEHHME HaONI0aTh 3a XOJOM IPOIecca, CaMOCTOSTEIbHO MPOTrHO3UPOBATh €T
pe3yibTar, (QOpMyIHpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEZIOBAHMS, COCTABIATh OTYET O MPOJAETAHHON padoTe;

Pa6oroii ¢ ungopmanueit

5) yMmeHueM BbIOMpaTh, aHAIU3UPOBATb M HMHTEPIPETUPOBATh HMH(GOPMALMIO Pa3IHUHBIX
BUZOB M (opM TpeAcCTaBICHHUS, IMOJYyYaeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JAUTEpaTypa XMMHUYECKOTO COJAEpXKaHMs, CIpaBOYHbIE 1TOCOOUs, pecypchl VIHTepHeTa); KpUTHUECKU
OLIEHUBATh MIPOTHBOPEUHBYIO U HETOCTOBEPHYIO HHPOPMAILIUIO;

6) yMeHUEeM NPUMEHATh PAa3JInYHbIE METOJIbI U 3aPOChI MPU MOUCKE U 0TOOpE MH(pOpMALMU
U COOTBETCTBYIOUIUX JTaHHBIX, HEOOXOIMMBIX ISl BHIIOJHEHUS YU€OHBIX U IO3HABATEIBHBIX 3a/1a4
OINpeNIeIEHHOr0 THUMA; MPHOOpeTeHHe OIblTa B OO0JACTH MCIOJIB30BaHUS HMH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTMM, OBJIaJ€HUE KYJIb-TYpOH aKTHUBHOI'O MCIIOJNb30BaHUS Pa3IMYHBIX
MIOUCKOBBIX ~CHUCTEM; CaMOCTOSITEJIbHO BBIOMPAaTh ONTUMANbHYIO (GOpMYy IpEACTaBICHUS
uHpOpMAIMM M WUTIOCTPHPOBATH pEIIaeMble 3a/a4ll HECIOXHBIMH CXEMaMH, JharpaMMaMH,
apyrumMu opMamMu rpa@uKy U UX KOMOMHAITUSAMU;

7) yMEHHEM HUCIOJB30BaTh M AHAJIU3UPOBATh B IpolEecce Y4eOHOM M HCCIIEeN0BaTENbCKON
JEeSITeIbHOCTH UH(OPMALIHIO O BIMSHUU IMPOMBIIUIEHHOCTH, CEIbCKOI0 X03IHCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKArOLIEH IPUPOIHOU CpEbL;

YHHuBepcaJIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMHU

8) ymMeHHMeM 3aJaBaTh BONPOCH (B XOA€ JUaiora W/WIA JTUCKYCCHH) MO CYHIECTBY
oOcyxnaeMoil  TeMbl, (OpPMYIUPOBaTH CBOM TPEAJOKEHHS OTHOCUTENIBHO  BBIOJHEHUS
MPEITIOKEHHOM 3a/1a4H;



9) mnpuobpereHHEe OMbITa MPE3CHTAIMH PE3YJIbTATOB  BBIMOJHECHUS XHUMHYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOrO OmbITa, JAaO0OpPaTOpHON paboThl MO HCCIEAOBAHUIO CBOICTB
BEIIECTB, YI€OHOTO MPOCKTA);

10) 3aMHTEpECOBAHHOCTh B COBMECTHOM €O CBEpCTHHKAMU TIO3HABATENBHOU U
HCCIICIOBATEIbCKON JISATEIFHOCTH TPU PEIICHUN BO3HHUKAIOMIMX MPOOJIEM Ha OCHOBE y4&€Ta OOIIMX
HWHTEPECOB U COTJIAaCOBaHMs MO3MIMKA (00CyXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOPJAMHAIIMS COBMECTHBIX JACHCTBUM, ONpE/Ie/IEHHE KPUTEPUEB IO OLICHKE KaueCTBa BHITIOJHEHHON
paboTHI U JIp.);

YHuBepcaabHBIMH PEeryJIATUBHBIMH J1€iiCTBUSIMH

11) yMeHHeM CcaMOCTOATEIBHO OMNpPENENSATh e  JeATENbHOCTH, IUIAHUPOBATh,
OCYIIECTBISITh, KOHTPOJIMPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO NIESITEIBHOCTD,
BbIOMpaTh HaubOonee >(PQeKTUBHBIE CIOCOOBI pElIeHHs Y4eOHBIX M MO3HABATEIbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIH KOPPEKTUPOBATh IPEJIOKECHHBI QJITOPUTM JEHWCTBUM IpU
BBITMIOJTHEHUHU 33JIaHUH C Y4ETOM TMOITYYeHHs] HOBBIX 3HaHUN 00 M3ydaeMbIX 00BEKTax — BEIIECTBaX U
peaKIusaX; OLICHUBATh COOTBETCTBHUE MOMYUYEHHOT'O PE3YJIbTaTa 3asBIICHHOM 1IEH;

12) yMeHHeM HCIONb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeljiaraeMblie B YCIOBUHU
3aJJaHUHN.

IIpenmeTHbIE pe3yJIbTATHI

B coctaBe mpenMeTHBIX PE3YNBTATOB IO OCBOEHHUIO 00s3aTEILHOTO COJEP>KaHMUS,
YCTaHOBJICHHOTO  JIaHHOM TpUMEpHOW pabouell  MpOrpaMMoM, BBIIETSIOT:  OCBOCHHBIE
00yJaronMMHUCs HayYHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUM, crielU(pUIECKUe TSl TPEIMETHON
obnactu «XUMHSI», BUIBI AEATEILHOCTH MO TOJYyYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHble  pe3ynbTaThl NPEACTaBICHBI MO TogaM OOydeHUuss U OTPaKaroT
c(hOpMUPOBAHHOCTH Y OO YJAFOIIMXCS CICTYIOIINX YMEHUM

8 KUIACC

1) PACKPbI8AMbCMbIC/I OCHOBHBIX XUMUYECKHUX MOHATHIA: aTOM, MOJICKYJa, XUMUYECKUI
JJIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJSIpHAas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi J0JIsl XUMHUECKOTO DJIEMEHTa B COSTMHEHUH, MOJISIPHBIN 00BEM, OKCH,
KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIIHHOCTD, CTEIICHh OKHCIICHHSI, XUMHYECKasl PEaKIusl,
KIacCU(UKAIMA PEAKIUi: PEaKiuu COSAMHCHHS, PEAKIUMH PAa3JIOKEHUS, PEaKIMh 3aMEIleHUs,
peakiuu o0OMEeHa, 3K30- M HJIOTEPMHYECKUE PEAKIIMHU; TEIIoBoM 3((eKT peaknuu; sapo aTtoma,
JNIEKTPOHHBINA CIIOM aToMa, aTOMHAas OpOWTamb, paJiuyCc aToMa, XUMHUYECKas CBs3b, MOJSPHAS U
HEMoJIIpHasi KOBaJIeHTHasl CBS3b, MOHHAsl CBS3b, MOH, KaTHOH, aHHOH, pacTBOp, MaccoBas IOJIs
BelllecTBa (MPOIEHTHAs! KOHLIEHTpAIUs) B PACTBOPE;

2) ULIIOCMPUPOBAMbB3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX MOHATHH (cMm. m. 1) u
MPUMEHSITh 3TU TIOHSATHUS TIPU OTIMCAHUH BEIIECTB M UX MPEBPAIICHHUIA;

3) UCNONIL306AMLXUMUYECKYIO CHMBOJIMKY JUIsI COCTaBlIeHHs (GOpMyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUH;

4) onpeoensampBaleHTHOCTh aTOMOB 3JIEMEHTOB B OWMHAPHBIX COEIWHEHUSX; CTENEHb
OKHCJICHUSI AJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAJJICKHOCTb BEIIECTB K OINpPEAEIEHHOMY
KJIacCy COeIWHEHUN 1o ¢opMmynam; BHJ XUMUYECKOM CBA3M (KOBaJeHTHAasT W MOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

5) packpuvieams cmuica [lepuoaudeckoro 3akoHa Jl. Y. MenneneeBa: 1eMOHCTpUPOBATh
MMOHUMAHUE TEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX TOJOXKECHHS B
[lepuoanueckoil crcreMe; 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA ABOTAJIPO; ONUCHIGAMb U XAPAKMeEPU308ams TaOIUIHYIO (OpPMY
[leproanueckoil CUCTEMBbI XUMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATUS «rJ1aBHas moarpymnna (A-
rpymnma)y u «mobouynas mnoarpynmna (b-rpymma)», Manble W OONBIINE MEPUOIBI, COOMHOCUMb
o0o3Ha4YeHHsI, KOTOpble UMeroTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
. Y. MengeneeBa» C YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHMUYECKHX DJIEMEHTOB
(cocTaB u 3apsin sapa, o0IIee YUCIO STIEKTPOHOB U pacTpeeieHHe UX MO SJIEKTPOHHBIM CIIOSM);



6) K./ZCZCCUQbML;UpOGCZmbXI/IMI/I‘IeCKI/Ie DJICMCHTHI, HCOPTraHUYCCKHUC BCIICCTBA,
XUMHYECCKUEC PCaAKIUU (HO YHUCIYy M COCTaBy YYacCTBYIOIIMX B pPE€aKIMU BCHICCTB, IIO TCILJIOBOMY
s dekry);

7) Xapaxkmepuzo8amo (ONUCHI6amp) OOIIHE XUMUISCKUE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB, IIOATBEP)KJAas OINMCAaHUE INPUMEPAMH MOJIECKYJSAPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYCCKUX peaKuHﬁ;

8) NPOCHO3UPOBAMbCBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa;
BO3MO>KHOCTH MPOTEKAHUS XUMUUECKHUX IIPEBPACHUI B Pa3IMUHBIX YCIOBUSIX;
9) 8LIYUCAAMBOTHOCUTEIIBHYI0  MOJIEKYJISIDHYIO UM MOJIIDHYIO MAacChl  BEIIECTB;

MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa Mo (opmyne coeqMHEHHs; MAaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe; IPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUECKON peaKuy;

10) npumenssmpbOCHOBHBIC OINEPAIMM MBICIUTEILHON JEATCIBHOCTH — aHaJIM3 M CHHTE3,
cpaBHeHHe, 00001IeHNe, CHCTEMATU3AINIO, KIIACCU(PHUKAIHIO, BBISIBICHUE IPUUYNHHO-CIICICTBEHHBIX
CBSA3€U — I M3Y4YEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAOJIOICHNE, U3MEPEHNE, MOJICTUPOBAHUE, SKCIICPUMEHT (peabHbIA U MBICIICHHBIH);

11) cnedosams TpaBWIaM  TOJB30BAHHMS XHMHYCCKOW TMOCYIOM W J1aOOpaTOpHBIM
o0opy/noBaHUEM, a TAaK)Ke MpaBWJIaM OOpaIeHMsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOPO/ia U KUCIOPO/a), IPUTOTOBIECHUIO PACTBOPOB C OMPEENIEHHON MaccoBOl onei
pPacTBOPEHHOTO  BEIIECTBA; IUIAHUPOBATH M NPOBOJUTH XHMHYECKHUE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIO0UEH U KUCIIOT C MOMOIIBI0 HHAUKATOPOB (JIakMyc, (eHondTanenH,
METHJIOPAHXK U JIp.).

9 KJIACC

—pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: KOBaJ€HTHasl TMOJSpHas CBS3b,
KOBaJICHTHAsI HEMOJISIpHAs CBSI3b, HOHHASI CBSA3b, METAJUIMUECKAsl CBSI3b, KATUOH, aHHOH, JIEKTPOJIUT
U HEDJIEKTPOIUT, DJEKTPOIUTUYECKAs AUCCOIUAINS, PEeaKIMhd HOHHOTO OOMEHa, OKHCIUTENb U
BOCCTaHOBUTENb,

—HCTOJIh30BaTh XMUMHUYECKYI0 CHMBOJHUKY IJsi COCTaBICHUS (OPMYN BEIIECTB, MOHHBIX
YPaBHEHUH U YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

—OMpEeNENATh BaJCHTHOCTb WU CTENEHb OKUCIEHUS aTOMOB XHMMHUYECKUX 3JEMEHTOB B
COCJIMHEHUSIX PAa3JIMYHOTO COCTaBa; MPHUHAAJIEKHOCTh BEIIECTB K OIpPEAeeHHOMY KJaccy
COCMHEHUMN; BHIBl XUMHUYECKOM CBsSI3U  (KOBAJIEHTHOM, HWOHHOM, METAJNIMYECKOH) B
HEOPraHMYECKUX COEOUHEHUAX; 3aps/l MOHA; XapakTep CpeAbl B BOAHBIX PACTBOPAaX KHUCIOT U
mIeJIouei;

—O00BACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMYECKHUX 3JIEMEHTOB M HX
COCIMHEHUH B IIpeiesiaX MaJIbIX MEPUOAO0B U IJIABHBIX MOATPYII C YYE€TOM CTPOCHHS UX aTOMOB;

—KJIacCUPHUIMPOBATHXUMUYECKUE peakiuu (M0 W3MEHEHHMIO CTETNeHEeM OKHCIIEHUS aTOMOB
XUMHUYECKHX 3JICMEHTOB); OTPEICIISATh U3yUYCHHBIC TUITBI XUMUYECKUX PCAKIIHIA;

—COCTaBJISITBMOJIEKYJISIPHBIE YPaBHEHHUS PEaKIUM, XapaKTepU3yIOIINe XUMUYECKUE CBOICTBA
MPOCTBIX BENIECTB, O0pa3oBaHHBIX 3neMeHTamu-HeMeTamamMu |VA-VIIA noxarpynn (yraepon,
KpeMHHH, a30T, pocdop, cepa, Xaop), anemeHTamu-metaiamu |A—IIA moarpynm (Hatpuid, Kanui,
MarHui, KaJblMi, A JIOMHUHUKN), a TAaK)Ke JKele3a;

—XapaKTepHu30BaTh (PU3NYECKUE U XMMHUUYECKHE CBOMCTBA aMMHUaKa, U YIJIEKUCIIOro rasa, B
TOM 4YHCIe, A1 OOOCHOBaHHS CIIOCOOOB WX COOHMpaHHsS M pPAacNO3HABAHUS IpPU TOJNYYCHHH B
nabopaTopuu;

—XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIHIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPXkAasi 3TO ONHCAHME NPUMEPAMH MOJIEKYJISPHBIX M HWOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

—COCTaBJISITh YPaBHEHHUS: 3JIEKTPOJIUTHUUECKOM TUCCOLMALMU KUCIOT, LIEJOYEH U COJIEH;
IIOJIHBIE M COKpAlllEHHbIE ypaBHEHUS pEaKlUUi HOHHOTO OOMEHa; peaKlUMi, MOATBEPKAAOIINX
CYILIECTBOBAHUE F'€HETUYECKOU CBSI3U MEXK/Y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

—cJIe0BaThb  IpaBUJiaM  I[IOJIb30BAHHUA  XHMHUYECKOM mocynoll u  JabopaTOpHBIM
o0opy/noBaHUEM, a TaKKe MpaBuiiaM oOpallieHHs ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMHU
0 BBITIOJTHEHUIO Ja00paTOPHBIX XMMHUYECKHUX OIBITOB TI0 MOTYYSHHIO U COOMPAHMIO Ta3000pa3HBIX



BEIIECTB (aMMHaKka M YIJIEKUCIOro rasza) (IpM HaJMYUM BO3MOXKHOCTH WIJIM TPOBOAMUTH
BUPTYaJIbHBIE JTabOpaTOpHBIC pabOThI);

—MPOBOANTH PEAKIMHU, MOATBEP)KIAIOMINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM: XJIOPHI-, HOAMI-, Cyabdar-, KapOOHAT-, cWiIHMKat-, Qocdart-
AQHMOHBI, THJIPOKCU-UOHBI, KATHOH aMMOHHUS M KaTHOHBI METAJJIOB (MarHHs, KaJbIUs, aTIOMUHUS,
xenesa (1) u (1), mexu (1), nuHKa), TPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEIIECTB; MOATBEPKAaroImre aM(OTepHBIE CBOWCTBA OKCUIOB U THAPOKCHIOB AITIOMUHHUS, M IIUHKA
(TIpy HATMYMH BO3MOKHOCTH WJIHM ITPOBOJIUTH BUPTYaJIbHBIC J1a00paTOpHBIC paboThl);

—MPOBOJANTH XMUMHYECKHE OKCIIEPUMEHTBI:  OMBITH, WLIIOCTPUPYIOIINE IPHU3HAKU
MPOTCKaHMs PEaKMii HOHHOTO OOMEHa; OIpECIICHUE XapaKTepa Cpe/bl B PacTBOpaxX KHCJIOT U
mIeJIoYel ¢ TOMOIIBI0 HMHIWKATOPOB; pEIIEHHE OSKCIEPUMEHTANBHBIX 33aJad MO0  TeMe
«DNEKTPOJIMTHYUECKAST  JUCCOIMAIUsy. V3ydeHne CBOWCTB COJITHOW  KHCJIOTBI, HM3Yy4YCHHUE
XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIIOTHI; MOJy4YeHHE, COOMpaHHe, paclO3HABAHUE
aMMHaKa, YIJICKHCIOro ra3a M HM3Y4YE€HHE WX CBOMCTB; HcCClelOBaHHE aM(OTEPHBIX CBOKCTB
THJIPOKCUIOB ATIOMUHUS M IMHKA; PEIICHHE AKCIEPUMEHTANBHBIX 3a7ad 1o Teme «BakHeimme
HEMETaUIbl U WX COCAMHEHUS», PCIICHHE 3KCICPUMEHTAIBHBIX 3a1ad 1o TeMme «BaxkHeimme
METaUTBl W WX COCJUHEHHWs» (NPH HAJIWYUKA BO3MOXKHOCTH WM TIPOBOIWTH BHUPTYalbHBIC
nabopaTopHble paboThI);

—HaONIOaTh ¥ OIWCHIBATH XHMHUYECKHE OSKCIIEPHUMEHTH (BO3MOXKHO WCIIONB30BaHUE
BU/IEOMATEPHAJIOB): OMBITHI, WIUTIOCTPUPYIOIINE (PU3NYECKHE M XUMHUUECKUX CBOMCTBA TaJOr€HOB U
X COeNWHEHHWH (BO3MOXHO HWCIIOJIb30BAaHUE BHCOMATEPHANIOB); O3HAKOMIICHHE C OOpa3aMu
XJIOpUIOB  (TaJlOTEHUJOB);  O3HAKOMJIEHME C  MOJEISIMM  KPHUCTAJIMUECKUX  PEIIeTOK
HEOPraHMYECKHX BEILECTB: METANIOB U HeMeTaioB (rpadura M ajMasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpHUs); ONBITHI, MIUTIOCTPUPYIOLINE 3aBUCUMOCTh CKOPOCTH XUMHMUYECKOW pEaKklUuu OT
BO3ICHCTBUS pa3IMYHBIX (PAKTOPOB; HCCIEAOBAHHE DIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB;
OTBITHI, WJUTIOCTPUPYIOIME MPOLECC IUCCOLUMAIMU KHUCIOT, Ienoueid U cosieil (BO3MOXHO
WCTIOJIh30BaHNE BUACOMATEPHAIIOB); O3HAKOMIICHHE C 0Opa3llaMi METaJIOB M CIUIABOB; M3y4YCHHE
pe3yabTaTOB KOPPO3UU METAJUIOB, B3aUMOJECHCTBUS OKCHA KaJbIUs C BOJOMW, Mpoliecca TOpeHus
xKeJeza B KUCIOpojie (BO3MOXKHO HCITONIb30BaHHE BHIEOMATEPHAIIOB); OMBITHI, WILTIOCTPUPYIOIINE
NPUMEPHl  OKUCIIUTENIbHO-BOCCTAHOBUTENIBHBIX — PEaKIMii: TOPEHHE, PEaKIHUU Pa3TIOKEHHUS,
COCIMHEHUS; O3HAKOMJIEHHE C o0pa3laMu cepsl M €€ COCOUHCHUSMH; O3HAKOMIICHHE C
¢u3nyeckuMu CcBOMcTBaMHu a30Ta, (ochopa M HX COCOUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHaIoOB), ¢ oOpa3liaMu YAOOpEHWI; B3aWMMOJCHUCTBHE KOHIICHTPHUPOBAHHOW a30THOMU
KHUCJIOTBl C MEJbI0; M3YUYeHHE MOJeNel KPUCTAIMUECKUX PEILIETOK aiMasa, rpadura, MOJEKYIIbI
¢dymiepeHa, MOJIEKYJl OpPTraHMYeCKHX BEHIECTB; O3HAKOMJICHHE C IPOIECCOM  aJacopOIuu
PacTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOTra3a; O3HAKOMIIEHHE C
MPOAYKIIUEH CHJIMKATHOM TPOMBINUICHHOCTH; MPOIECCHl OKpAIMBaHHS IUIAMEHH KaTHOHAMHU
METAaJlJIOB;

—HCIIOJIb30BaTh TOJTYYCHHBIC XUMHUYCCKUE 3HAHUS B PA3JIMYHBIX CHUTYAIUSIX:MPUMCHEHHUS
BEIIECTB U MaTEpHAJIOB B OBITY, CETbCKOM XO3SHCTBE, HA MPOHM3BOJCTBE, B IPOLECCE PEIICHUS
MPAaKTUYECKUX 3a]a4 B IIOBCEIHEBHOW KHM3HH, MPEIYNPEKJACHUS SBICHUN, HAHOCSIIUX BpEI
3I0POBBIO YEJIOBEKA M OKPYXAIoIIeH cpene; MPUMEHEHHs MPOIYKTOB MEepepadOTKHU MPHUPOIHBIX
WCTOYHHUKOB YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HePTh) B OBITY M INPOMBIIUICHHOCTH;
3HAa4YEeHHUs KUPOB, OCIIKOB, YIIIEBOIOB JIJIsl OpraHU3Ma YellOBEKa,

VI. COAEP)KAHUE YYEBHOI'O IIPEIMETA «XUMMUSI»
8 KJIACC
[lepBoHavaNbHbIE XUMUYECKHUE TOHATHS
[Tlpeamer xumuu. Ponp xumum B xku3HM yenoBekal. Tema u BemectBa. dusnueckue
CBOICTBa BellecTB. ArperaTHoe COCTOSIHUE BEIIECTB. XUMHUA B cucTeMe HayK. YucCThle BellecTBa U

l?),[[eCB 1 JajIee KypCuBOM 0003HAYCHBI TEMBI, U3YUCHUE KOTOPBIX IMTPOBOAUTCA B O3HAKOMHUTEIIBHOM IIJIaHE. HC,HaFOF
CaMOCTOATEJIBHO OIIPEALCIIACT 00beM n3ydya€Moro mMarepuala.



cmecu. CrocoObl pazgenenuss cmeceil. llpaBuna Oe3omacHOro oOpaimieHUst C BEIIECTBAMH H
naboparopHbM o0opynoBaHueM. [loHsTHE 0 METOJaX MMO3HAHUS B XUMHUHU.

ATOMBI U MOJNEKYJIbl. XUMHUYECKUE 3JEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKHUX 3JIEMEHTOB.
OTtHocuTenbHas aToMHas Macca. IIpocTeie U croxxkHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BeulecTB. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 40JIsl XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH.

®uznyeckue M XUMUYECKHE SABJICHHUS. XHUMHUYecKas peakuus. [Ipu3HakKm XUMHYECKUX
peaknuid. YpaBHEHUS XUMUYCCKUX PEAKIMA. 3aKOH COXpaHEeHUs Macchl BemecTB. Kiaccudukanus
XUMHUYECKHUX PEaKIHil (COeNUHEHUS, pa3NIOKEHUS, 3aMEIIeHUs, 0OMEHa).

XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMMYECKOH MOCY/IOH, C IpaBWaMU padoThl B
naboparopun u npuéMaMu oOpalieHus ¢ J1adopaTOpHBIM 00OpPYIOBAaHUEM; W3YUYECHHE M OMMCAHUE
(u3NIEeCKNX CBOMCTB 00pa3lloB HEOPTraHWMYECKUX BEIIECTB; HaOMIoneHue (pu3muecKux (IIaBIeHUE
BOCKa, TasHUE JIbJ]a, pacCTUpaHUe caxapa B CTYINKe, KUIIEHWE U KOHACHCAIUS BOJbI) U XUMUYECKUX
(ropenue cBeuH, MPOKAIUBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICCTBUE MEJIa C KUCJIOTOM) SIBIICHUN,
HaOJIO/ICHWE U OINKCaHWE MPHU3HAKOB MPOTEKAaHUS XMUMHUYECKHUX peakIuil (pas3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJopuaoM Oapus, pasznoxenue ruapokcuaa menu (1) mpum
HarpeBaHWM, B3auMoJeiicTBUe xkeneza ¢ pactBopoM cosnn Meau (II));u3ydyenue cnocoOoB
paszeneHus cMeced (C TIOMOIIbIO MarHuTa, (UIbBTPOBaHUE, BbIIAPUBAHME, JAUCTUIUISLIMS,
Xxpomarorpadus), MpoBeJeHNE OYUCTKU MTOBAPEHHOM COJIM; HAOJIIOJCHUE U OMMCAaHUE Pe3yIbTaTOB
MIPOBEJICHUS OIbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAcChl; CO3JaHUE MOJENEH MOJIEKYI
(IapocTepiKHEBBIX).

BaxxHeilmme npecTaBuTeNIM HEOPraHUUYECKUX BEIIECTB

Bo3gyx — cmech razoB. CoctaB Bo3zayxa. Kucimopon — 3J€MEHT W MPOCTOE BEMIECTBO.
Haxoxxaenue kucinopona B mpupoze, ¢HU3HUECKHe M XUMHYECKHE CBOMcTBa. Peakuuu ropeHus
MPOCTBIX M CIOXHBIX BemecTB. CrnocoObl TMONyd4eHHs KUCIopoJa B JabopaTopuu U
npomsliieHHOCTH. [lpumenenne kucnopona. Ilonstue o6 okcumax. KpyroBopor kuciopona B
npupoae. O30H — amuioTpornHas MoaupuKalus KUCI0po/ia.

TemnoBoit 3¢ddexr XuMHUYecKOH peakuh, TEePMOXUMHUYECKHUE YpaBHEHUs, D5K30- U
SHAOTEPMHUYECKHE peakuuu. TOoIuIMBO: Yrojib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MApPHUKOBOTO AP eKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bopopon — anement u npocToe BemecTBo. HaxoxaeHue Bogopoaa B Mpupojae, Gu3ndeckue
U XMMUYECKHE CBOMCTBA (Ha NMpPUMEpPE B3aUMOACUCTBUSA C HEMETA/NIaMU U OKCHJIAMU METAJUIOB),
MpUMEHEHHE, CI0co0bI oaydeHus. [ToHsATHe 0 KUCIOTaX U COJISX.

KomnuectBo BemectBa. Monbs. MomsipHass Macca. 3akoH ABoraapo. MossipHbIil 00BbEM
razoB. PacueTrsl mo xumudeckoil (opmysne. Pacduersl MaccOBOW JOIM XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, KOJMYECTBA BEIIECTBA, MOJSPHOM MaCChl, MOJSIPHOrO oObema razoB. Pacu€rsl mo
XUMUYECKUM YPaBHEHUSM.

®usnueckue cBoiicTBa BoAbl. Boma. Ee cocrtaB, cTtpoeHue u Monekynsl. Boga kak
pactBoputenb. PacTBopbl. [loHsATHE O HACBHILEHHBIX M HEHACHIIIEHHBIX pacTBopax. l[lonsTune
pacTBOPMMOCTH BEILIECTB B BOJE. Pacuer MaccoBoil [0/ BELIECTBA B pacTBope (IPOLEHTHAs
KOHIIeHTpanus1). MaccoBas 1oJisl BelecTBa B pacTBope. XMMHUYECKHUE CBOMCTBA BOJBI (pa3iioKeHue,
peakLuu ¢ HaTpUEM, OKCUIOM Kalblius, OkcuaoM cepsl (IV) peakuuu ¢ MeTanaamu, KUCIOTHBIMU U
OCHOBHbIMHM oOKcujamu). [lonsitue o0 ocHoBaHusX. Ponb pacTBOpOB B NHpUpOJE U B KU3HU
yesnoBeka. KpyroBopoT Boabl B mNpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa M OYHUCTKA
MIPUPOJIHBIX BOJ.

Baxneilimne kiaccel HeOpraHmyeckux coeauHeHud. Kiaccudukanus HeopraHMYECKHUX
coenuHeHuit. Okcuupl: cocTaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHBIE, amMQOTepHbIE,
HecoseoOpasyronue - Ha npumepe okcuaa yriepona (II) m oxcunma azora (II)), HomeHkatypa.
[TonmyueHnue U XUMHUYECKUE CBOMCTBA OKCUIOB (B3aUMOJICHCTBHE C BOJIOM, KUCIOTaMHU, IIEI0YaMU).
OcHoBanus. Knaccudukanus ocHOBaHMM: ENOYM M HEPACTBOpUMbIE OCHOBaHMs. HomeHkiaTypa
ocHoBaHui. Dusnueckue W XUMHUYECKHE CBOWCTBA OCHOBAaHUU (B3aUMOJEWUCTBHE C OKCHAAMH
HEMETaJJIOB, KUCJIOTaMHU, coyisiMu). [losyueHre ocCHOBaHUH.



Kucnotsl: cocras, knaccupukanusi, HOMEHKIATypa, (pu3nyecKkue U XUMHUUECKHUE CBOMCTBA
(B3auMoJeiicTBUe C MeTaulaMH, OCHOBHBIMU OKCHIAaMM, OCHOBAHMSMH, COJIAIMH, Ha IpuUMepe
COJISTHOM W CepHOM KucioT), cnocoObl momydeHus. Psax axtuBHoctn meramioB H. H. Bekerosa.
Conmu (cpenHue): HOMEHKIATypa cojel, crmocoObl TOMydeHHs, B3aUMOJEHCTBHE COJEH ¢
MeTaJUIaMU, KACJIOTAMH, IEJI0YaMHU U COJIIMH, IPUMEHEHHUE.

[TonsitTne 00 amM@oOTEepHBIX THAPOKCHAAX (HA MpUMEpe LUHKA U AJTIOMHMHUSA): XMMHYECKHUE
CBOMCTBa (B3aMMOJEMCTBHE C KHUCJIOTaMH M IIEJO0YaMH, pa3JOKEHUE IpU HArpeBaHUM) U
IIOJIyYEHHUE.

I'eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHMYECKUX COCUHEHNN. [ eHeTUUeCKue psabl.

XUMUYECKUI OKCIEPUMEHT: KAaueCTBEHHOE OINPEICIICHUE COACpXKaHUs KHUCIOpoJa B
BO3/1yX€; MOJIy4€HUE U U3Y4YEHUE CBONCTB KHUCJIOPOAA; HAOIIOACHUE B3aMMOJAEHCTBHS BEIIECTB C
KHUCJIOPOAOM M YCJIOBHS BO3HHUKHOBEHHUS M IIpPEKpalleHUs TopeHus (Iokapa); 03HAKOMJICHHE C
o0Opa3llaMM OKCHUJOB U OIMCAHUE MX CBOMCTB; IOJIY4YEHHE M HU3ydeHHE CBOWMCTB BOJOpOJA
(ropenue); HaOIrOEHUE OOpaA3LOB BELIECTB KOJIMYECTBOM | MOJIb; MCCIEI0BaHHE OCOOEHHOCTEH
PacTBOPEHUS BEIIECTB C PA3IMYHONU PACTBOPUMOCTBIO; IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON
MaccoBOH J10ylell pacTBOPEHHOIO BEILECTBA; B3aMMOACWCTBUE BOJbl C METAUIaMU (HaTpUeM U
KalbleM) (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEPUANIOB); OIPECIIEHUE PAaCTBOPOB KHUCIOT U
1ieJioyel ¢ MOMOIIBI0 HMHIMKATOPOB; HCCIEl0BaHHE OOpa3loB HEOPraHMYECKHX BEIIECTB
pa3IUYHBIX KJIACCOB; HAOJNIO/IEHWE HM3MEHEHHUS OKpacKh HHIMKATOPOB B pPacTBOpax KHUCIOT U
nienoyei; nzyuenue Bzaumojeiicteus okcuga meau(ll) ¢ pacTBopomM cepHOM KHCIOTBI, KHCIOT C
METaJUIaMH, PEaKIMi HEWTpalM3aluu; IOJy4YEeHHE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHUE
OJHOIO0 MeTajla IPYrMM U3 pacTBOpa COJM; PELICHHE DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe
«Baxnennme Ki1accel HEOPraHMYECKUX COCIUHEHUN.

Ilepnonnueckwii 3akoH u [lepuonnueckas cucrema

xumuueckux oanemeHtoB [[. 1. MengeneeBa. CrpoeHue aromoB. XHMHUYECKas CBS3b.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINH

[TepBble MOMBITKH KJIACCH(PHUKAIMKA XUMUYECKUX 3JeMEHTOB. [IoHsATHE O Ipynmax CXOJHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHBIE METAIIbl, TAaJOr€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHIbI U TUIPOKCHUIBI.

[lepponnuecknii  3aKOH. [lepmonnueckas  cucremMa  XUMUYECKHX  JJIEMEHTOB
. U. MenneneeBa. Koporkonepuoanas u juymHHONepuoaHas ¢gopmsl [lepuonndeckoit cuctembl
xumuueckux osnemMeHtoB JI. W. MenneneeBa. Ilepuonbt u rpynnbel. Dusndeckuii CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB IIEPHUO/A U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHUE IEKTPOHHBIX
obomouek artomMoB TmepBbIX 20 xumuueckux »siemeHToB [lepuonmyeckoit cucremsr . U.
MenpeneeBa. XapakTepUCTHKa XMMHYECKOIO 3JIEMEHTa MO €ro mnoJjioxkeHutro B Ilepuomuueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOO0B U INIaBHBIX MOATPYIIII, B
3aBUCHMOCTH OT aTOMHOrO (MOpSAKOBOro) HoMmepa 3HaueHue llepuoamdeckoro 3akoHa U
[lepnonnueckoil CUCTEMBI XMMHUYECKHUX JJIEMEHTOB [JIs1 pa3BUTHS Hayku u npaktuku. /. W.
MenpeneeB — y4€HbIN U TPaXKJaHUH.

Xumnueckas CBA3b. KoBanentnas (monsipHas u HEMNOJsIpHast) CBS3b.
DNeKTPOOTPULIATEIBHOCTh AaTOMOB XMMHUECKHUX JIeMEHTOB. VIOHHAsI CBS3b.

Crenenp okucneHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okucneHus
1 BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIEPUMEHT: H3Y4YeHHE OOpa3loB BEIIECTB METaNIOB M HEMETaJUIOB;
B3aUMOJICHCTBUE THIPOKCHJA IMHKA C pPacTBOpAMHU KHUCIOT U IIEJNOYEH; MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluui (ropeHue, peakuuu
pa3oKeHus, COEAMHEHUS ).

MexnpenMeTHbIE CBSI3H



Peanuzaiust MeXIpeAMETHBIX CBSI3€U MPU U3YYEHHM XMMHUHU B 8 KJIACCE OCYILECTBISACTCS
Yyepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHITHH, SBIISIOITUXCS
CHUCTEMHBIMU ISl OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mMe ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAyYHBIH (akKT, TUIOTE3a, TEOPHUS, 3aKOH, aHAJIU3,
CUHTE3, KiaccuPUKaus, TEepUOJAUYHOCTh, HAOIIOACHUE, JKCICPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJICTIb, SIBJICHUE.

®duzuka: Marepusi, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIBI,
pPaanoaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUMA 3apsjl, BEIIECTBO, TeJI0, OO0BEM, arperatHoe
COCTOSTHUE BeIIECTBa, Ta3, (U3MUYCCKUE BEIUYHMHBI, CIWHHIBI W3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorwust: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOIBI, MOJE3HBIE HCKOTIAEMBbIE,
TOTUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBo n XUMHUY€ECKask peaKus
Ilepponnueckuii  3aKOH. Ilepmonnueckas  cucreMa  XMMHYECKHX  DJIEMEHTOB

. . MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XHUMHUYECKHX
9JIEMEHTOB TEPBBIX TPEX TMEPUOMAOB, Kallks, Kajbllsd W HMX COCIWHEHHA B COOTBETCTBHH C
MOJIOKEHUEM 3JIEMEHTOB B [lepronueckoi cucteMe U CTpOEHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUAbI XUMHUYECKOW CBS3U. THIBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKONW PEIIETKU U BUJIa XUMUYECKOM CBSI3H.

Knaccudpukanuss u HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB (MEXKIyHApoOJHAs U
TpUBHAlbHAs). XHUMHUYECKHME CBOWMCTBAa BEIIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJaccam
HEOPTaHWYECKUX COSTUHEHUN, TCHETUUECKas CBA3b HEOPTraHUIECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX pEaklUid MO Pa3IUYHBIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEeHEW OKUCIICHUS
XUMHYECKHX AJIEMEHTOB, IO 0OPaTUMOCTH, TI0 YYaCTHIO KaTalnu3aTopa). DK30- U SHAOTEPMHUECKHE
peakiuu. TepMOXUMHUYECKHE YpaBHEHUSI.

[Tonatue o ckopocTH XuUMHUYecKoW peakiuu. [loHsTHE 00 OOpaTHMBIX U HEOOPATUMBIX
XUMUYECKHX peaknusx. [IoHSATHE O TOMOTeHHBIX M TETEPOreHHBIX peakuusx. [loHsTHe o
XUMUYECKOM paBHOBecUU. CMellleHHe XHUMHUYECKOTo paBHOBecusi. MDakTopbl, BIUSIONIME Ha
CKOpPOCTbh XMMHYECKOW PEAKIIMU U MOJ0KEHUE XUMHYECKOTO PABHOBECHSI.

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMK, JJICKTPOHHBIH OajaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHOW peakuuu. (CocTaBiIe€HHUE YpPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkuuii C UCIOIh30BAHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopuss  BIAEKTPOIUTUYECKON  IMCCOIMAIIUM. DJIEKTPOJIUTHYECKAsT  JUCCOIMALIUS.
DNEKTPONIUTBl M HEIJIEKTPoJIUThl. KaThoHbI, aHMOHBL. MexaHu3M JUCCOIMAIMU BEIIECTB C
pPa3IMYHBIMU BUJAMU XUMUYECKOW cBs3u. [loHsTHe o creneHu aucconuanuu. CUabHBIC U cla0bie
3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS TPOTEKAaHMs PEaKIMii MOHHOTO OOMEHa /10 KOHIIA.
[TonHble U cOKpamEHHbIE HOHHBIE YPABHEHUS PEAKUU. XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUI
U COJed B CBETE MPEICTaBICHWA 00 »dIEKTpoJMTHYeCKOW aucconmanuu. Cpeaa pacTBopa.
KauecTBeHHBIC peakiy Ha KATHOHBI U aHWOHBI: XJIOPUI-, OpOMHI-, HOIUI-, CYIb(aT-, KapOoHAT-,
CUIMKaT-, pocdar- aHUOHBI, THIAPOKCUIA-UOHBI; KATHOHBI aMMOHUS, MarHus, KaJbIlUs, aTFOMUAHUS,
xenesa (2+) u (3+), meau (2+), LMHKA, IPUCYTCTBYIOLINE B BOJHBIX pacTBOPaX.

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHME C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK
HEOPraHWYECKHX BEMICCTB — METAJUIOB M HEMeTa/lioB (rpaduTa M aiMasa), CIIOKHBIX BEHIECTB
(x;mopuia HaTpHs); UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pPEaKIMH OT BO3JICHCTBUS
pasIUYHBIX (AKTOPOB; HCCIICIOBAHUE OSJICKTPOIPOBOJHOCTA PACTBOPOB BEIIECTB, IpoIecca
JUCCOIMAIIMA  KHCIIOT, Iejaoueld W cojied (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATECPHAJIOB);
MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX TMPU3HAKKA TPOTEKAHHUS PpEaKIMii HMOHHOTO OOMEHa
(oO6pazoBanHMe ocazika, BbIICNIEHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHCJTUTEIbHO-BOCCTAHOBUTEIBLHBIX pEaKIUil (TOpeHHe, PEaKIUu Pa3IoKEeHUs, COCIUHEHUS);



PacCIO3HaABAHUC HCOPraHNMYCCKUX BCUICCTB C IMOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; PCIICHHUC
OKCIICPUMEHTAJIBHBIX 3a7a4.

HewmeTtanibl 1 ux coequHEHUS

OO0mras xapakTeprcTuKa rajioreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepPHBIE CTEIICHH
okucieHusa. CtpoeHne U (pU3MUECKHE CBOWCTBA IMPOCTHIX BEUIECTB — TallOT€HOB. XHUMUYECKUE
CBOWCTBA Ha MpHUMEpe XJopa (B3aUMOACWCTBHE C METAUIAMU, HEMETallaMH — BOJOPOJIOM U
KHCIIOPOJIOM, Inesoyamu). XiopoBoaopoa. ComsHas KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIyYEHUE,
npuMeHeHue. [[eificTBrue Xiiopa u XJI0pOBOIOPO/Ia HA OPTraHU3M YeJIOBeKa. BakHeime Xmopuabsl u
WX HaXOXKICHHE B MIPUPOJIE.

OOmas xapakrepuctuka d31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
KHCIIOPO/Ia U cepbl. XapaKTEePHbIE CTETIEHN OKUCIICHUS.

Ctpoenne u (pu3HyYecKre CBOWCTBA MPOCTHIX BEMIECTB — KHUCIOPOAA U CEPbl. AJUIOTPOIHEIE
MOAU(UKAIIMN KHCIOPOAa U cepbl. XUMHUYECKHE CBOWCTBA Cepbl (B3aMMOACHCTBHE C HEMETalIaMu
— BOJIOPOJIOM M KHCIIOPOJIOM, METaIlaMH, KOHIIEHTPUPOBAaHHBIMU a30THOW M CEPHON KUCIIOTAMH).
CepoBogopon: cTpoeHue, (pu3nuecKue U XUMHUIECKHe CBOMCTBA (KHCIOTHBIE U BOCCTAHOBUTEIIbHBIC
cBoicTBa). OKCUIIBI Cephbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUcoTa: (U3nIecKre
U XuUMHUuYeckue cBoicTBa (o0mue u cneuupuyeckue). Coiau CepHOM KHCIOTHI, KaueCTBEHHas
peakmusi Ha cyinbdar-uoH. CepHuCTas KHCIOTAa. XHUMHYECKHE PEaKIUH, JIekKAlue B OCHOBE
MIPOMBIIIJICHHOTO CIIOc00a MOMy4YeHus: cepHOW KucnoThl. HaxoxaeHue cepbl U €€ coelMHEHHH B
npupoze. [IpuMeHeHre cepbl U €€ COCIUHEHHWH B OBITY M B NPOMBINUICHHOCTH. XHUMHYECKOE
3arps3HEHUE OKPYKAIOILIEH cpeibl COETUHEHUAMU Cepbl (KUCIIOTHBIE 0K, 3arpsi3HEHHE BO3/lyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPET0TBPAIIICHUSI.

OOmas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB a30Ta M
dhocdopa, xapakTepHbI€ CTETICHH OKHCIICHHUS.

A30T, pacrpocTpaHeHHe B Ipupoie, GU3nUecKre 1 XMMUYECKHe CBOCTBa (B3aUMOEHCTBIE
C MeTaJUIaMH M HEMETAIIAMH - KHCIIOPOJOM W BOAOpoaoM). KpyroBopoT aszora B mpupoe.
AmMmHak: Qu3MUecKHe W XHMHUYECKHE CBOWCTBA (OKHCIIEHHWE, OCHOBHBIE CBOMICTBAa BOJIHOTO
pactBopa), monydeHue W TnpuMeHeHHe. CONM aMMOHHS: COCTaB, (U3NYECKHE W XUMHUYECKHE
CBOMCTBa (pa3io’KeHHEe, B3aUMOJICHCTBHE CO IesiouaMu), MpuMeHeHnue. KadecTBeHHast peakiys Ha
WOHBI aMMOHHMA. A30THas KUCIOTa, e€¢ (Qu3uueckne W XHWMHUYECKHe CBOWCTBa (oOmme u
cnenuduueckue), momydyeHue. Hutpatel (paznoxkenue). Aszorucras kucnora. Vcmonbp3oBaHue
HUTPATOB M COJIE aMMOHHMSI B KaueCTBE MHHEpAIbHBIX ynoOpeHuil. XHMHUYEeCKOe 3arpsi3HeHue
OKpY’Kaloliel cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/yXa, IMOYBHI U
BOJOEMOB).

®ocdop, amnorponnsie Moaupukauuu ¢ocdopa, uznUeckne U XUMHUYECKHE CBOICTBa
(B3amMoOJIeiCTBHE C METa/UlaMH, HEMETaJUIaMH, KOHIICHTPHUPOBAHHBIMH a30THOM W CEpHOH
kucioramu). Oxeun pocopa (V), oprodochopHas kucnora: GU3NUECKUE U XUMUYECKUE CBOMCTBA,
nonyueHue. IloHatne o MuHepanbHBIX YyAOOpeHusx: HUTpaTel U (ocdarel. [lonstue o
KOMIUIEKCHBIX ynoOpenusax. OOmas xapakrepuctuka s3iaeMeHToB I[VA-rpynmbel. OcoGeHHOCTH
CTPOEHHS aTOMOB YIJIepoJia U KpeMHHUs. BaleHTHOCTh U XapaKTepHbIe CTEIEHH OKUCIICHUS aTOMOB
yriepoja u KpeMHus1. PactipocTpanenue yriiepoaa B IpUpoe, XapaKTepHbIE CTEIICHH OKUCICHHS.

VYriepoa, aminorponHsle Moaudukanmuu (rpadur, anmasz), (U3HYECKHE U XHUMHUYCCKHUE
CBOWCTBA MPOCTHIX BEIIECTB (B3aMMOICHCTBHE C METAJUIAMHU, HEMETAJIJIAMU, KOHLIIEHTPUPOBAHHBIMH
a30THOM U cepHOM kucioTamu). Aacopouus. KpyroBopot yriepona B mpuponae. OKCHABI yriepoaa,
uxX (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, MOJTYYCHHE W NPUMEHEHHE, ICHCTBHE HA OpPraHu3M
YeloBeKa. OJKOJOTHMYecKhe TMpoOJeMbl, cBsi3aHHble C okcugoMm yriuepona(IV); rumotesa
r100adbHOTO TOTEIUICHUST KJIMMaTa; MapHUKOBBIM >(QexT. YronpHas KHCIOoTa W €€ Coid, UX
¢du3nueckue M XMMUYECKUE CBOMICTBa, MONy4YeHHE M TpuMeHeHue. KauecTBeHHass peakius Ha
kapOoHaT-moHbL. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH U CEIBCKOM
XO35MCTBE.

OO61ue npencraBiaeHust 00 0COOEHHOCTSX COCTaBa U CTPOEHUS] OPTaHUYECKUX COETUHEHHM
yriaepoaa (Ha mpUMepe MeTaHa, STHIIEHA, 3TaHOoJa, YKCYCHOM KUCIOTHL. VX cOCTaB M XUMHUYECKOE
ctpoenne. Kiaccubukanusts opraHudeckux BemiecTB. [loHATHE O OHMOJIOTHYECKH BaXKHBIX



BEIIECTBAX: XKHUpax, OelKax, yriaeBoJax — U UX POJIM B KHU3HM YeJIOBeKa. MaTepuanbHOE eIUHCTBO
OpPraHMYECKHUX ¥ HEOPraHMYECKUX COCIUHECHHH.

Kpemuuii, ero Qu3nueckue W XUMHUYECKHE CBOWCTBa (Ha IMpHMEpPE B3aUMOJICHCTBUS C
MeTaJUIaM{ U HEMETaJUIaMu), IoJTydeHre U npumenenue. CoeiuHeHus KpeMHus B mpupoje. Oomue
npencraBneHust o0 okcunae kpemHus(IV) u kpemuueBoi kucnore. CuiMKartel, (Qu3uveckue u
XMMHYECKHE CBOMCTBA, MOJIyYEHHE U NPUMEHEHHUE B OBITY, MPOMBIIUIEHHOCTH (B MEAMLIMHCKOM,
AJIEKTPOHHOM, CTPOUTENBHOM U Jp.). BaxkHeilne crpoutenbHble MaTepUalibl: KEpaMUKa, CTEKIIO,
LIEMEHT, O0eTOH, kene300eToH. IIpobieMbl 6€30macHOro NCIOIb30BAHNS CTPOUTENIBHBIX MaTEPUAIOB
B ITOBCE/THEBHOW KU3HH.

XUMHUECKUH HKCHEPUMEHT: H3ydeHHE OOpa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB
COJIIHOM KHCIIOTBI; NPOBEJACHHE KAYECTBEHHBIX pEaKUUMi Ha XJIOPUJI-MOHBI M HaOIIOACHUE
IIPU3HAKOB UX NMPOTEKAHUS; OIBIThI, OTpaXKarolie pU3NUYECKUe U XUMUYECKHUE CBOWCTBA I'aJIOTEHOB
U UX COCAMHEHHUH (BO3MOXHO MCIIOJIb30BaHHE BUIECOMATEPHAIIOB); O3HAKOMJIEHHE C oOpa3uaMu
XJIOpU/I0B (TaJOreHU10B); O3HAKOMIJIEHHE C OoOpasuamMu cepbl U €€ COCAMHEHHSIMU (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHAIIOB); HAOMIIOJCHHUE Mpoliecca OOYrIIMBAaHUS caxapa IoJ JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTBI; M3yu€HHE XUMHUYECKUX CBOMCTB pa30aBICHHOM cepHOM
KHCJIOTBI, MPOBEJIEHNE KAYeCTBEHHON peakluuu Ha cyiab(ar-uoH MU HaOJIOJIEHUE INpU3HaKa eé
NPOTEKaHMs; O3HAKOMJICHHE C (PU3MUECKUMM CBOWCTBaAMHM a30Ta, gocdopa M HX coeIuHEHUH
(BO3MOKHO HCIIOJIb30BAHHME BHJIEOMATEpUANIOB), 00pa3uamMu a30THBIX U (ochOpHBIX ynO0OpeHHI;
[IOJIy4YeHUE aMMHUaKa M U3Y4YEHUE €r0 CBOMCTB; IPOBEICHHME KA4YECTBCHHBIX PEAKLUUNA Ha HOH
aMMOHMST U (¢ocpaT-uOH M U3YYEHHE NPU3HAKOB MX NPOTEKaHUs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MebIO (BO3MOXKHO HCIIOJIb30BaHHE BHJI€OMATEPHUAJIOB);
M3Y4YeHHE MOJeNiell KPHUCTaUIMYECKUX PEeHIETOK anmasa, rpadura; 03HAKOMIJIEHHE C IMPOIECCOM
aJcopOIMM pPAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHMCTBOM MPOTHBOIa3a;
MOJIy4EHHUE YIJIEKUCIIOrO ra3a M M3y4eHHE €ro CBOWCTB; IPOBEIACHUE KAYECTBEHHBIX PEakIMi Ha
KapOoOHAT- U CUJIMKAT-UOHBI M U3YUYEeHUE MPU3HAKOB MX NMPOTEKAHUs; 03HAKOMJICHHUE C MPOIYKIIHEH
CHUJIMKAaTHOM IPOMBINUIEHHOCTH; PEIICHNE SKCHEPUMEHTAIBHBIX 3a/1ad o Teme «Baxnenmme
HEMETAJUUIbl U UX COETUHEHUS».

MerTaisl 1 X COETUHEHUS

OO0miass XxapakTepUCTHKa XMMHMYECKHX OJJIEMEHTOB — METa/JIOB Ha OCHOBAHMU HX
nosnioxkeHus B Ilepuonuueckor cucremMe XUMHUYeCKUX dieMeHToB [l M. MenneneeBa U CTpoeHHUs
atomMoB. CTpoeHHe MeTauioB. MeTauyeckas CBsA3b U METAJUIMYECKash KPUCTAIUINYECKAs PEeIIETKa.
DNEKTPOXUMHYECKUN psiJl HAapsDKeHUH MeTauioB. du3nueckre 1 XUMUYECKUE CBOMCTBA METAIITIOB
(B3aMMOJICCTBHE C KHUCIOPOAOM, BOAOW, KucioTaMu). OOmme crmocoObl MOJYyYeHUST METaslIoB.
[loHsiTHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Kopposuu. CrjaBsl (cTanb,
YyT'yH, TIOpaTIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITINICHHOCTH.

[Ilenounble MeTabl: MonoxkeHUe B llepuoanyeckoil cucremMe XUMUYECKUX AJIEMEHTOB /I,
W. Menpneneesa; ctpoenne atoMoB. Haxoxnenue B npupozae. Gusnveckrne u XMuMUIECKUE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUAbI U THAPOKCUABI HATPUS U Kanus. [IpumMeHeHne mien04HbIX
METAJJIOB M UX COEAMHEHUM.

[I{esroyHO3EMENBHBIE METAIUIBI MArHUN M KaJIBLIMIL: 1OJI0KEeHHE B Ileproauyeckoi cucreme
xumuyeckux sneMmeHTtoB JI. M. MeHnpaeneeBa; CTpO€HHE MX aTOMOB; HaXOXICHUE B IPHUPOJE.
@uU3NYECKME W XMMHYECKHE CBOWMCTBA MarHus M Kaublus. BakHEHIIME COEAMHEHHS KaJbLHs
(okcun, ruapokcu, conr). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Antomunuii: nonoxenue B llepuonnueckolt cucremMe xumudeckux asnemeHtos /Jl. U.
MeHeneeBa; CTpOCHHE aTOMa; HaXOxkAeHHE B mpupone. Pusnueckue M XMMUYECKHE CBOWCTBA
anmoMuHus. AM(pOTEpHbIE CBONCTBA OKCHIA U THJIPOKCHU]IA aJIFOMUHHUS.

Kenezo: mnonoxenne B llepmoanueckoil  cucTeMe  XMMHMUYECKHUX  DJIEMEHTOB
. . MenneneeBa; CTpO€HHE aTOMa; HaxOXKJIECHHE B npupone. PuU3nUecKMe M XHMHYECKHE
CBOICTBa *kele3a (B3auMOACHCTBHE C METa/lIaMu, KUCIOTaMH U coJsiMH ). OKCUABI, THAPOKCUABI U
conm xkene3a(ll) u sxenesza(Ill): cocras, cBoiicTBa U MOTyUYEHUE.

XUMUYECKUH OSKCIEPUMEHT: O3HAaKOMJICHHE C o0pas3llaMl MEeTasioB M CIUIaBOB, HX
(Gu3NYeCKMMH  CBOIMCTBaMH; H3Y4YCHHE  pE3yJAbTaTOB  KOPPO3HMH  METaUIOB  (BO3MOXKHO



WCIIOJIb30BaHNE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUSI OKCHA KalbIMS W HATPHS
C BOJIOM (BO3MOYKHO HCITOJIb30BAHHUE BHJICOMATEPHAIIOB); MCCICIOBAHUE CBOMCTB JKECTKOM BO/IBI,
mpolecca TOpPeHHsl JKelie3a B KHUCIOpoAe (BO3MOXHO HCIOJIB30BAaHUE BHUACOMATEPUATIOB);
MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEaKIMii Ha WOHBI (MarHus, KajbIHs, aJTIOMUHHS, ITUHKA,
xeneza(ll) u xenesza(Ill), menu(Il)); HaOnrOACHME U OMHCAHKUE MIPOIECCOB OKPANIMBAHUS TIAMEHU
MOHAMM HATPHS, KT M KaJblHs (BO3MOXKHO MCIOJL30BAHUE BHICOMATEPHAIIOB); MCCIICIOBAHNE
aM(i)OTCpHBIX CBOICTB rHApOoKCHuaa AJIFOMUHUA u TUAPOKCHU A OUHKA, peIcHuc
9KCIIEPUMEHTAJIBHBIX 337124 10 TeMe «BakHeH e MeTaibl U UX COCTHHCHHUS.

XuMHs ¥ OKpyXkarolas cpeaa

HoBble Marepuanibl 1 TexHOnoOruv. BemiecTBa M marepuajibl B IMOBCEJHEBHOM KW3HU
yesnoBeKa. XUMHSI M 3/10pOBbe. be3omnacHoe HCMOIb30BaHME BEUIECTB U XMMUYECKUX pPEaKIUil B
ObiTy. IlepBasi moMomb MHpU XUMHUYECKHUX OXKOTaxX U OTpaBieHUsIX. OCHOBBI DKOJIOTHYECKOM
rpaMOTHOCTH. XHMHYECKOE 3arps3HEHHE OKpyXKarouleil cpeasl (mpenenbHas JOIMyCTHMAs
koHreHTpanus BemiecTB — [1JIK). Posib xuMuu B penieHrH SKOJIOTHYSCKHUX TPOOIIeM.

[TpupoHble UCTOYHUKHU YTIIEBOAOPOIAOB (yroiib, MPUPOAHBIA ra3, HEedTh), TPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIILJICHHOCTH.

XUMUYECKUH IKCIEPUMEHT: U3Y4YeHHE O00pa3IlOB MaTepHalioe (Cmekso, Craassl Memarnsos,
nosuMepHble Mamepuansi).



VII. TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBO yacoB
Ne HaumenoBanue pa3iesoB u JJyieKTpOHHBIE (HU(pPOBHIE)
KouTposabHbie IIpakTn4yeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTeIbHbIE PECYPChI
padoTbI padoThI
Paznen 1.IlepBoHayasibHble XMMHUYECKHE IOHATHUSA
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

yeJI0BEKa

19 BemecTBa u xXuMuueckue 15 1 bubmuorexa [IOK

' peakiuu https://m.edso0.ru/7f41837c

Hroro no pazueny 20

Pa3pnen 2.BaxHelimme npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubmuorexa [IOK

' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstre o kucmoTax 8 1 bubmuorexa [IOK

' U COJISAX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [TorsTue 06 5 1 1 bubmuorexa [IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuorexa [IOK

' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3.1lepuonnueckuii 3axkon u [lepuoanyeckasi cucrema xummuueckux 31eMeHToB /[. U. MennesneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

3.1

[Teproanueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XHMHYECKUX djieMeHToB Jl. M.
Mennene-eBa. CTpoeHue aToma

XuMHuyeckasi CBs3b.

3.2 OKHUCITUTETBHO- 8 bubnmnoreka LIOK
BOCCTAaHOBUTEIILHLIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
oo o pAety . e ao I TH85Tc
PesepBHOe Bpems 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOTPAMME
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9 KIIACC

KosmuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Kontpoabnbie | IlpakTudeckue (i pp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1.BemiecTBO M1 XuMHUYeCKUE peakmumn
[ToBTOpenue u yriybiieHre 3HaHuH bu6mmoreka [IOK
11 5 1
OCHOBHBIX pa3/esoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6mmoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAs AUCCOLIMALIMSL. bubnmnoreka [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUK B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2.HeMeTaJILI M MX COeIMHEHHUSA
21 OO6m1as XxapaKTepUCTHKa XUMHUIECKUX 4 1 bu6mmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmast XapaKTepUCTHKa XUMUIESCKUX
2.2 3neI;eHT0§ V|A{)I‘ nbl. Cepa u eé 6 bubmorera [JOK
' py - P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMUIECKUX
2.3 3JIeIl\I;eHT0]_f VA-Ir) nnbl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PYTIH. ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.4 3J16T/16HTO§ |VAPF TIBL. YTIEpOa U 8 1 2 bubmiorexa HOK
' . YIS PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Hroro mo pazaeny 25
Pa3znen 3.Metaibl 4 MX COeIMHEHHUS
N but6mmoreka [IOK
3.1 Obume CBOHCTBa METaTLIOR 4 https://m.edsoo0.ru/7f41a636
3.2 Baxxueiine Metajuibl 1 UX COSIUHEHUS 16 1 2 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

Hroro mo pazneny 20

Paznen 4. Xumust 1 OKpysKamomas cpeaa

4.1 BemecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA 3 Bubmiorexa IJOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMmst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 7

Viil. ONIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHOI'O OBECIIEYEHUS OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHUE Mynstumenuitnoe o6opynoBanue, kommnstorep. llapoctep:kHeBble MOJENH BEECTB. YUeOHbIe KOJIEKIIUHN BELIECTB

OBOPYJIOBAHUE JJIs1 TIPOBEAEHUA ITPAKTUYECKUX PABOT JlabopaTtopHoe 000pynoBaHHE Il XUMUYECKOTO 3KCIIEPUMEHTa, Ha00p XUMUYECKUX
peakTuBOB. MyIbTUMEIUITHOE 000pYIOBaHNE, KOMITBIOTEP. BupTyansHsie madopatopun. BeiTsokHOM 1mKad
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