MWHHUCTEPCTBO IMTPOCBEIEHUSA POCCUCKOM ®EJIEPALIIN
MHUHHUCTEPCTBO OBPA30BAHHUA U HAYKH PECITYBJINKHN KOMU

YIPABJEHUE OBPA3OBAHUS AJIMAHUCTPALIMA
MYHMIIMITIAJIBHOI'O OKPYT A «YCHHCK»
KOMMH PECITYBJIMKACA «YCHUHCK» MYHULIUIIAJIBHOM
KBITIIJIOH AIMAHUCTPAIUABIH BEJIOJJOMOH BECbKOJJIAHIH

MYHHUIMIAJBHOE BIOJ)KETHOE OBIIEOBPA3OBATEJIBHOE YUPEXK/JIEHUE
«CPEJHSISI OBIIEOBPA3OBATEJIBHAS LIKOJIA» C. LIEJbABOXK
MYHUIIMITAJIBHOM BIOJI>KETHOM OBIIIEOBPA3OBATEJIBHOM BEJIOJIAHIH
«BEJIOJAH OBIIEOBPA3OBATEJBHOM IIOP IIKOJIA» HIEJbABOXK CUKT

PaccmoTpeno YTBepxkaeHo
METOJIMYECKUM COBETOM IPUKA30M TUPEKTOPA ILIKOJIbI
IIporoxoi Ne 04 Ne 170 ot 31 aBrycra 2023r
ot 25 mas 2023r
MoanwucaHo
BokyeBa WbpoBOl

Onbra NOANUCHIO:
Bokyesa Onbra
KO”MH BEPHA neOHMHOBHa JleoHnpgoBHa

PABOYAS ITPOI'PAMMA
ID 2613421
yueOHoro npeamera «Xumus». ba3oBblil ypoBeHb.

s odydawmuxesa 8 — 9 kiaccon

c.llleabsiooxk, 2023



|. HosicHUTEILHAA 3aNIHCKA

Pabouas mporpamma yueOnoro mpeamera (manee - PIIVII) «Xumus» mis ygammxcs: 8-9
ksaccoB Ha 6a3zoBoM ypoBHe MBOY «COIl» c.Illenbsib0k pa3paboTaHa B COOTBETCTBUU C TPeOO-
BaHusaAMU DenepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOr0 CTaHAapTa OCHOBHOIO 00IIero 06-
pa3oBaHus, YTBEp)KJIEHHOro npuka3oM Munnpocsemenus Poccun ot 16.11.2022 Ne 993, ®depe-
pasibHOM 00pa3oBaTeIbHON MPOrpaMMO OCHOBHOTO 0011ero o0pa3oBaHus, YTBEP>KICHHON MpUKa-
3oM MunucrtepcTBa npocsemienus Poccuiickoit @enepannn ot 18.05.2023 Ne 370 (3apeructpupo-
BaHo B MuHtocte Poccum 12.07.2023 Ne 74223), B cooTBeTcTBUU C (pepepanbHOM pabouel mpo-
rpaMMOi OCHOBHOTO 00I1Iero o0pa3oBaHus MpeaMeTa « XUMH», a TAKKE Ha OCHOBE XapaKTepUCTH-
KU TUIAHUPYEMBIX Pe3yJbTaTOB JIyXOBHO-HPABCTBEHHOTO PAa3BUTHUS, BOCIUTAHMS U COLMAIIN3ALINN
o0yyJaromuxcs, IpeACTaBICHHOH B (hefepabHON paboyeil mporpaMMe BOCTIUTAHHS.

[IporpamMma mo xumuu Ja€t NpeicTaBlIeHUE O LENsIX, 001el cTpareru o0y4eHus, BOCIIUTa-
HUS ¥ Pa3BUTUSL OOYYAIOMIMXCSI CPEICTBAMH Y4eOHOrO IMpEeaMeTa, YCTaHABIMBACT 00s3aTeNbHOE
MpeIMETHOE COZepkKaHKe, MPeayCMaTPUBAET paclpeielieHne ero mo KjiaccaMm U CTPYKTYpHUpOBaHUE
0 pas3zeiaM W TeMaM IPOTPaMMBI 110 XUMHH, OTPEIeIsieT KOJINYeCTBEHHbIE U KaYeCTBEHHBIE Xa-
PaKTEPUCTUKH COJIEPIKAHUS, PEKOMEHIYEMYIO MOCIEeI0BATEIbHOCTh HU3YUYCHHS] XUMHH C Y4ETOM
MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK Yy4eOHOTO MpoIIecca, BO3PACTHBIX 0COOCH-
HOCTel 0Oydaroluxcsi, onpeAesseT BO3MOKHOCTA IpeaMeTa JUisl pealn3alnuud TpeOoBaHH K pe-
3yJIbTaTaM OCBOEHHsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETo 00-
pa3oBaHus, a Takxke TPeOOBaHUN K pe3yibTaraM OOy4YeHHS XMMHHM Ha YpOBHE Lelei H3ydeHUus
npeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENLHOW JEATEIILHOCTH OOYYaIOUIErocs MO OCBOE-
HUIO Y4eOHOTO COJIeP KaHMUSL.

3HaHME XUMHH CIYXKHUT OCHOBOM JJisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYaroIIerocs, ero
MIPEJICTABICHUM O MaTepHaAIbHOM EIMHCTBE MHUpA, BAKHYIO POJb UTPalOT POopMUpYyeMble XUMUEH
MIPEJICTAaBICHHS] O B3aMMOIIPEBPALICHUSIX HEPIMU U 00 HBOJIIOLMU BEIIECTB B MPUPOAE, O IMYTAX
pelieHus rno0anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CBHIPHEBOM, IHEpreTuye-
CKOM1, MUIIEBOM U HKOJIOTUYECKON 0€30I1acCHOCTH, MPOOJIEM 3/1paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peayv3allii BO3MOXXHOCTEH JUIsl caMOpa3BUTHUSI U (OPMUPOBAHUS KYJIbTYpPbI
JIMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHUPOBAaHUE MBIILICHUS W TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
HaBBIKOB HX CAMOCTOSITEJIbHON y4eOHOW NeATeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIe0BaTEb-
CKUX YMEHHH, HEOOXOIMMBIX KaK B MOBCETHEBHON KHU3HH, TaK U B MPO(HECCHOHAIBHON IS TebHO-
CTH;

3HAKOMHUT CO crenrn(PUKON HAYYHOTO MBIIUIEHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/1a
Ha €JMHCTBO NPHUPOJABI U YeNOBEKa, SBJISAETCS OTBETCTBEHHBIM A3TalloM B (OPMHUPOBAHUU €CTe-
CTBEHHO--HAYYHON I'PaMOTHOCTH O0YyYaromuxcs;

CocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOILEHHS K €CTeCTBEHHO--HAyYHBIM 3HAHU-
SIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00Yy4arOIINUXCsl.

JlaHHbIEe HaNpaBJeHUs B 00yUYE€HUN XUMUH 00ecIIeunBaoTCs criennduKoil copepxkanus yueo-
HOTO TIpeIMeTa, KOTOPBIN SBISETCS MEAarOrHUeCKH aIallTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKH
XMMHUU Ha ONPEIeIEHHOM dTare e€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUS OPUEHTHPOBAH HAa OCBOEHHUE 00Y-
YAIOUUMHKCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHHA XMMUHU, OCHOB HEOPTraHWUYECKOH XUMHUH U HEKO-
TOPBIX OT/ACTHHBIX 3HAYUMBIX TIOHSATHIA OPTaHUIECKON XUMHUU.

CrpykTypa coiepKaHus IPOrpaMMbl 10 XUMUHU c(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO T0/I-
xoja K e€ nzyuenuto. CojiepxaHue CKJIabIBaeTCA U3 CUCTEMbI IIOHATUH O XUMUYECKOM 3JIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHHA O XUMHYECKOH peakuuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpraHHu30-
BaHbI M0 MPHUHIINITY MTOCJIE0BATEIHLHOTO PA3BUTHS 3HAHUNM HAa OCHOBE TEOPETUYECKUX IpeJICTaBIIe-
HUW Pa3HOIO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YUYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— MpeCTaBJIeHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE YMIUPHUYECKHU MOJYYCHHBIX U OCMBIC-
JICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEOBATEILHO OT OJHOIO YPOBHS K JAPYrOMY, BBIMONHSS QYyHK-
MU OOBSCHEHUS U IPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS U BOSMOXKHOCTEH MPAKTHYECKOTO MIPUMe-
HEHHUS U MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TIPOTpaMMBbI IO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMUYe-
CKOM COCTaBJIAIOIICH HayYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW IPUPOAbI, LIEHHOCTHOI'O OT-
HOIICHUS! K HAay4HOMY 3HAaHHUIO M METOJaM MO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOAUT C
MIPUBJICYCHUEM 3HAHUHN U3 paHee U3yUYeHHBIX y4eOHBIX NpeameToB: «OKkpyxatomui Mup», «buoio-
rust. 5—7 xknacce» U «Pusuka. 7 Kiaacey.

[Ipy m3ydeHnHn XUMUU MPOUCXOTUT (HOPMUPOBAHKE 3HAHHM OCHOB XMMHYECKON HAayKU Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON AEATEIbHOCTH YeIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOHM KYJIbTYphI. 3a/1adya y4eOHOIro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTE-
MbI XUMUYECKUX 3HAHUH — BAKHEUITUX (PAKTOB, MMOHSATHH, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHHH,
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapaKTepa, SA3blka HAyKd, B MPHOOIICHUH K Hay4-
HBIM METOJaM TIO3HAHHMSI TIPY U3YYCHHUH BEIIECTB U XUMHUYCCKHUX PEaKIuii, B (DOPMUPOBAHUH H Pa3-
BUTHUU TIO3HABATENbHBIX YMEHMM M HX NPUMEHEHUH B Y4eOHO-TIO3HABaTENbHOM H YydeOHO-
HCCIIEIOBATENbCKON JIEATENbHOCTH, OCBOCHUHU MpaBUi 0€30IacHOr0 OOpalIeHHs C BEIIeCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Tpn w3ydyeHNN XMMHUH HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs BaXHOE 3HAYCHUE MPU-
oOpenu Takue I1eNd, Kak:

— (popMUpOBaHUE MUHTEJUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHUIO, CO-
TPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PElIEHUH, CIOCOOHON aTanTHpPOBAThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HaIMpaBJIEHHOCTh O0OyUYEHUS HAa CHUCTEMATHUECKOe MPHOOIIeHNE 00YJarOIINXCs K CaMOCTOSI-
TELHOMN TMO3HABATEIILHOW JIEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (HOPMUPYIOIIUM MOTHBA-
IIUI0 U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— ofecreyeHne yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00Y4arOIIMMHUCS OIBITa pa3HO-
00pa3HO NesATENbHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEH-
11 ), UMEIOIIUX YHUBEPCATbHOE 3HAUYEHHUE IS PA3JINYHBIX BUJIOB JIEATEIHLHOCTH;

— (dopmupoBanue obOmeld (GpyHKIMOHAIBHON M €CTEeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIOJIB3Ys 3HAHUS U OIBIT,
MOJIy4YEHHBIE MPU U3yYEHUU XUMUHU, TIPUMEHAThH UX MPHU PEIICHUH MPOOJIeM B MTOBCEAHEBHON KU3HU
Y TPYJIOBOM JI€ATEILHOCTH;

— (opmupoBanue y 00y4YarOMIUXCS T'YMaHUCTUYECKHX OTHOIICHUH, MOHUMAaHUs IIEHHOCTH
XUMUYECKUX 3HAHUH ISl BEIPAOOTKU SKOJIOTMUECKH IEI€CO00pa3HOT0 MOBEACHUS B OBITY U TPYI0-
BOM JIEATENBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOIHOM CPEJIbI;

— pa3BUTHE MOTUBAIIMH K OOYYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHUS O0IIEUYEIIOBEYECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS 1
HaIpaBJIEHHOCTH JAJIbHEHIIIET0 00ydeHHUSI.

PITVII «Xumus» cpopmupoBana ¢ yuérom padboueit mporpaMMbl BOCIIUTAHUS JTULIES.

Peanuszanus yuuteneM BOCHUTATENBHOTO MOTEHIMANA YPOKa MO MpEAMETY «XHUMHS» Mpel-
MoJIaraeT pelieHne CIeAyoIMnX 3a1au:

- YCTaHOBJICHHE JOBEPHUTEIIbHBIX OTHOIICHUA MEXIY YUHUTEJIEM M €ro yUYeHHKaMH, CII0CO0-
CTBYIOIIUX MO3UTUBHOMY BOCIIPHATHIO YUaIIUMHCS TPEOOBAHHM U MPOCHO YUUTEINsI, IPUBICUECHUIO
WX BHUMaHUA K 00CYXKJaeMOi Ha ypoke WH(GOpMAaIu, aKTUBU3AINHN WX ITO3HABATEIHHOU JCSATENb-
HOCTH,



- MOOYXJICHHE IIKOJBFHUKOB COOIOATh HA YPOKE OOIIEHPUHATHIE HOPMBI NOBEJCHHUS, Mpa-
BHJIa OOIIEHHUS CO CTAPIIMMH (YUIUTEISIMHU) U CBEPCTHUKAMHU (IIIKOJIbHUKAMU ), IPUHIIUTIBI Y4eOHOM
JMCLUUIUIMHBI U CAMOOPTaHHU3alINH,;

- MPUBJICYEHUE BHUMAHUS IIKOJIHLHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKaXxX sIB-
JICHUW, OpraHu3anus ux padoThl ¢ MOJy4aeMOW Ha ypOKe COLMAIBbHO 3HAYMMON HH(pOpMarmei,
MHUIUUPOBaHUE e 00CYK/IeHUsI, BHICKA3bIBAHUS YUALIUMHUCS CBOETO MHEHHUS I10 €€ MOBOJLY, BbIpa-
OOTKH CBOETO K HEll OTHOIIICHUS,

- HCIIOJIb30BAHME BOCHHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUsl y4eOHOro MpeaMmeTa yepes
JEMOHCTPALIMIO JIETSIM IPUMEPOB OTBETCTBEHHOT'O, TPAXKJAAHCKOTO TOBEACHUS, MPOSBICHUS YeII0-
BEKOJIIOOMS U JOOPOCEPICUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB JJIs YTEHHUs, 3ajad
JUISL pELICHUs, TPOOJIEMHBIX CUTYAIMH U1 00CYXK/IEHUS B KJIacce;

- MPUMEHEHHE Ha ypOKE MHTEPAKTUBHBIX (opM pabOThl ydyaIlIMXCS: MHTEICKTYaJIbHBICHUT-
PBL,BUKTOPUHBI, HACTOJILHBICUTPBLPOJIEBBIE UTPBL,y4eOHBICTTPOSKTHI, CTUMYJIMPYIOIIUX TT03HABA-
TEJIbHYI0 MOTHBAIUIO HIKOJILHUKOB; TUCKYCCHI, KOTOPbIE TAI0T yYaIlIMMCsI BO3MOXKHOCTb IPHOOpe-
CTH OIBIT BeJICHHUSI KOHCTPYKTUBHOIO JTMAJIOTA; TPYMIIIOBOM pabOThl MM PabOTHI B Mapax, KOTOPbIE
y4aT IIKOJbHUKOB KOMaHIHOM paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU I€TbMU;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOIIETYpP, KOTOPBIE IIOMOTAIOT MOACPKATh MOTHBAIIHIO JIETEeH
K MOJIYUYEHUIO 3HAHUU, HAJTA)KUBAHUIO MMO3UTHUBHBIX MEXINYHOCTHBIX OTHOILIEHUH B KJlacce, MOMo-
rafoT yCTAaHOBJICHUIO JJOOPOKEIATEIbHOM aTMOC(hEPHI BO BpeMs yPOKa;

- MHUIMUPOBAHUE U TMOAJIEPKKA HCCIIENOBATENbCKON IEATEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3ai IMH WHIWNBHIyaIbHBIX W TPYIIIOBBIX HCCIIEAOBATENILCKUX MPOEKTOB, YTO JACT MIKOIb-
HUKaM BO3MO>XHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHUECKON MpPOOIEMBI,
HaBBIK TEHEPUPOBaHM M O()OPMIICHUST COOCTBEHHBIX MW, HABBIK YBAKUTEIHHOTO OTHOMICHUS K
qyKUM UM, OPOPMIICHHBIM B paboTax OPYTrUX HCCeI0BaTeNel, HaBbIK MyOIMYHOTO BBICTYILIE-
HUS TIepe]l ayAUTOpUeH, apryMEHTHPOBAHUS M OTCTaUBaHHS CBOCH TOYKH 3PEHUS;

- MPOEKTUPOBAHHE CUTYallMd U COOBITUH, Pa3BUBAIOIIMXKYIbTYPYHNEPEKUBAHUWUIIEHHOCT-
HblEOpUEHTALUU PeOEHKA;

- opranuzanus medcTBa SpyAUPOBAHHBIX 00YUYAIOUINXCSA HAJl UX HEYCIIEBAIOIIMMH OJHOKIIAC-
CHHKAaMH, JAfoIee O0yJaroIUMCs COIMAbHO 3HAYMMBIN OIBIT COTPYJHHYECTBA M B3aMMHOM T10-
MOIIY;

- peanm3anus BOCIUTATEIHHBIX BO3MOXHOCTEH BPa3UYHBIX BUAAX JESITEIBHOCTH O0ydYaro-
IIUXCSL CO CJIIOBECHOHM (3HAKOBOM)OCHOBOM: BBIBO/IBI, PELICHUE TEKCTOBBIX KOJMUYECTBEHHBIX M Ka-
YEeCTBEHHBIX 3a]1a4,BBIOJHEHUE3aJaHHd TIOPa3TPAHMYCHHUIOTIOHITHH, aHAIM3MPOOIEMHBIX CHTYa-
LM

- OopraHu3zanus st 00yJaronIuXcsi CUTyallMii KOHTPOJIS M OIICHKH, CAMOOLIEHKHU (KaK y4eO-
HBIX JOCTH)KEHHUI OTMETKaMH, TaK U MOPAJIbHBIX, HDABCTBEHHBIX, TPaXTaHCKHUX MTOCTYIIKOB);

- (hopMupoBaHue y 00yUJaIOMIMXCS IEHHOCTHBIX OPUEHTHUPOB C YUETOM BOCIUTATEIBHBIX Oa-
30BBIX HallMOHAIBHBIX LieHHOcTel (BHLI), KyapTypHBIX pa3nuuuii 00yyarommxcs, moJIoBO3pacTHBIX
Y MHIUBUIYAITBHBIX OCOOCHHOCTEH;

- opmMupoBaHue y 00yUaIOIIMXCS TPAKIAHCKON MO3ULIUH, CIIOCOOHOCTH K TPYAY B YCIOBHSIX
COBPEMEHHOTO MHUDPA;

- MOJICTUPOBAHME HA YPOKE CUTYaIMM JUIsl BEIOOpa MOCTYyNKa o0ydaronmmMes (TEKCThI, HH)O-
rpaduka, BUJI€O U Ap.);

- CO3/1aHUE JJOBEPUTEIHHOI0 MICUXO0JIOIMYECKOT0 KJIMMaTa B KJIacCe BO BpeMs YpoKa.

[TporpamMma paccunTaHa Ha OOIIyIO ydeOHYI0 Harpy3ky B oo0beme 136 gacoB: B 8 kitacce — 68
gacoB (2 yaca B HeJIelnt0), B 9 kitacce — 68 yacoB (2 9aca B HEJIEIIO).

1. Conep:xanue yueOHOTo npeaMeTa«XuMus»
8 KJIIACC
IMepBoHaYabLHBIE XUMHYECKHE TOHATHS



[Ipeamer xumun. Posib XuMun B J)KHU3HU 4esloBeKa. XMMUS B CUCTEME HayK. Tesa U BelecTna.
du3ndyecKkue CBOMCTBA BEIECTB. ArperaTHoe COCTOSIHHE BelecTB. [IoHATHE 0 MeTOax O3HAHMS B
xumuu. Yucreie BemecTBa u cmecu. CrocoObl pa3ieieHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKHUX 3JIeMeHTOB. IIpocTsie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOcUTENbHAs MOJIEKYJIsIpHas Macca. Macco-
Bas JJOJI1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemecrBa. Mosb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHHMII BemiecTBa. Pacuérel o hopmynamMm XMMHUUYECKUX COCAMHEHU.

dusnueckre U XUMUYECKHE SIBJICHU. XUMUYECKasl peakius U e€ Mpu3HaKku. 3aKOH COXpaHe-
HUS Macchl BeleCTB. XUMHUUeckue ypaBHeHus. Kiaccupukanus XuMHUUECKUX peakiui (coeauHe-
HUS, Pa3JIoKEHUs, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH NOCYJI0U, mpaBUiIaMu paboTsl B JabopaTopuu U MpuéMaMu 00-
pateHust ¢ 1a00paTOpHBIM 000PYI0BaHUEM, U3yUEHHE U ONMCcaHue (PU3MUECKUX CBOMCTB 00pa31oB
HEOPTraHMYECKUX BEIIECTB, HAOMOAeHNE (PU3NUECKUX (TIJIaBICHHE BOCKA, TasTHUE JIbJIA, PACTUPAHHE
caxapa B CTYIKE, KUIICHHE U KOHJCHCAllUs BOJbl) U XUMHUYECKUX (FOpPEHUE CBEYM, MTPOKATMBAHUE
MEIHON IPOBOJIOKH, B3aUMOJEUCTBHUE MeNa C KUCIOTOM) SABJICHUM, HA0I0IeHuEe U ONMCaHUE IpU-
3HAKOB IPOTEKaHUs XMMUYECKUX peakLuil (pa3iokeHue caxapa, B3auMOACHCTBUE CEPHON KUCIIOThI
¢ xJopuzioM Oapus, pasznoxxeHnue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoelCTBHE Kele3a
¢ pactBopom coiu menu (II), uzydyeHue crnocoGoB paszieneHHs cMecel: ¢ MOMOIIbI0 MarHura,
¢buIbTpOBaHME, BHITAPUBAHKE, AUCTIILUIINSA, XpoMaTorpadus, IpoOBeIeHHE OYUCTKUA MMOBAPEHHON
COJIM, HAONIO/IEHHE U ONKCAHHE PE3YJIbTATOB MPOBEIEHUS OINbITA, WUIIOCTPUPYIOLIETO 3aKOH CO-
XpaHEHUs Macchl, CO3/IJaHUE MOJIEJIEH MOJIEKYIT (IIapOCTEPKHEBBIX ).

Baxneiimue npeacraBuTe/ M HCOPraHMYeCKUX BeleCTB

Boznyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucnopon — anemeHT u nipoctoe BemecTBo. Haxox-
JIEHHEe KUCIIOpoJia B IIpUpoJe, GU3ndYeckue U XMMHUYeCKre CBOWCTBA (peakuuu ropeHust). OKCHIbL.
[Ipumenenue kuciopoga. CrocoObl MOMYYEHUsT KUCIOpoaa B Ja0OpaTOPUU M MPOMBIIIIICHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajstoTpornHas MoAU(UKAILUSI KUCIOpOa.

TennoBoil 3PPeKT XUMUUECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUs, SK30- U DHJOTEp-
MHUYECKHE peakuu. TOIIMBO: yrojib U MEeTaH. 3arpsi3HeHHEe BO3/1yXa, YCUJICHHE TapHUKOBOIO 3(-
(ekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — anemeHT 1 npocToe BemecTBo. HaxoxxaeHue Boopo/ia B Ipupoae, Gpuzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHus. Kucnotsl u conu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Boxa kak pactBoputens. PactBopbl. HacklieHHbIE 1 HEHACHI-
LIEHHBIE pacTBOpHL. PacTBOpUMOCTE BewiecTB B BoAE. MaccoBasi [0 BEIIECTBa B pacTBoOpe. Xu-
MUYECKHE CBOMCTBA BObl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KU3HM YenoBeka. Kpyroso-
POT BOABI B IPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanusa Heoprannueckux coequHeHuil. Okcunpl. Knaccuduxarus okcunos: cole-
oOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HecodeoOpasyromue. HomeHnknarypa okcH-
J0B. PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne OKCruoB.

OcnoBanust. Knaccudukanuss ocHOBaHMH: IIENOYM W HEpacTBOpUMbIE OCHOBaHMs. HomeH-
KJIaTypa OCHOBaHWW. PU3MUECKUE U XUMUUYECKHE CBOMCTBA OCHOBAaHMM. [lonyueHne ocHOBaHUM.

Kucnorsl. Knaccudpukamus xucnor. Homenknarypa kucnor. @HU3HUECKHE M XUMHUYECKHUE
cBoricTtBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknarypa coneil. @usznueckue U XMMHUYECKHE cBOMcTBa cosel. Ilomyuenue co-
nen.

I'eneTnyeckas cBA3b MEXKAYy KJIACCAMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMeHm:



KayeCTBEHHOE OIpe/eNieHHe COJEpXKaHUA KUCIOpoJa B BO3AyXe, IOJy4YeHue, coOupaHue,
pacrno3HaBaHHe U U3y4YEHHE CBOMCTB KHCIOpPO/Aa, HAOIIOACHHE B3aUMOACHCTBUS BEIIECTB C KUCIIO-
POJIOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKPAIICHUS TOpEeHUs (10Kapa), O3HAKOMIIEHHE ¢ 00pa3aMu
OKCHJIOB U OIMCaHHE WX CBOWCTB, MOJy4YeHHE, COOMpaHME, pacliO3HABaHUWE M HU3Y4YCHHE CBOICTB
BoJI0poAa (ropenue), B3auMoeiicTBue Bogopoaa ¢ okcuaom Meau (1) (Bo3amokHO Hcnonb30BaHue
BUJICOMATEPHAIIOB), HAOIIOZeHHE 00PA3I[0B BEIIECTB KOJIUYECTBOM | MOIIb, HCCIEI0BaHUE OCOOEH-
HOCTEHN pacTBOPEHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OIIpe-
JNENEHHOM MacCOBOM J10JIEM PacTBOPEHHOIO BEILIECTBA, B3aUMOJIEWCTBUE BOJBI C MeETallIaMH
(HaTpueMm u KanbiueM) (BO3MOXKHO HCIIOJIB30BAHKME BHICOMATEPHAIIOB), MUCCIICOBAaHHE 00pa3IioB
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHUE U3MEHEHHUsI OKPACKH MHJIUKATOPOB B
pacTBoOpax KHCIOT M IIejouei, n3ydeHue B3aumojiercteus okcuaa menu (I1) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT C METAJJIAMU, PEakLMil HEUTpalu3alu, oJydeHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOIO0 METajula IPYyTrUM U3 pacTBOpa COJH, PELICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelIne Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoguueckuii 3axoH u Ilepuoanyeckass cucrema xumuueckux 3jemeHToB /[, U. Men-
aeseea. CTtpoenne atoMoB. XumMu4eckasi cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaK-
1107071

[lepBbie MOMBITKH KIACCU(PUKALUN XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILIE€JIOYHBIE U ILIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUJIBL.

IIepnonnueckuit 3akoH. [lepnoanueckas cucrema xumudeckux iemeHTos 1. M. Mennenee-
Ba. KopoTtkonepuoanas u jmHHonepuoanas (Gopmsl [lepuoandeckoit cuCTeMbl XUMUYECKUX dJIe-
MeHTOB /. 1. Menneneesa. Ilepuons! u rpymnmbl. @U3HYECKU CMBICI ITIOPSAIKOBOIO HOMEpa, HOME-
POB IIEPHOJIA U TPYIIIbI FJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oiouek aToMoB MepBbIx 20 xuMudeckux 3nemMeHToB [lepuonnyeckoii cucremsl J[. . Menzenee-
Ba. XapaKTEpPUCTHKA XMMUYECKOTO AIEMEHTA 110 €ro nosoxeHuro B [lepuonnueckoit cucreme /1. 1.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS! paguyca aTOMOB XMMHYECKHMX AJIEMEHTOB, METANIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U MEPUOJIaM.

3nauenue [lepuoanueckoro 3akona u Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U Tpak1aHNH.

Xumunyeckas cBa3b. KoBajeHTHas (mossipHass U HEMOJSPHAasi) CBSI3b. DIEKTPOOTPULIATENb-
HOCTb XUMHYECKHX 2JIEMEHTOB. VlOHHasI CBSI3b.

Crenenpb okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okucieHus
U BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3loB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCH/IA LINHKA
C pacTBOpPAMM KHCIJIOT M ILIEJIOYEH, MPOBEACHUE OIBITOB, WUIFOCTPUPYIOIIUX IPUMEPHI OKHUCIIH-
TEJIbHO-BOCCTAaHOBUTEJIBHBIX peakIii (ropeHue, peakliuu pa3aoXKeHns, COSAUHEHHS).

Meoswcnpeomemmnwie ceasu

Peanuszanus MeXnpeIMEeTHBIX CBA3EH MPU U3YUYEHNU XUMUU B 8 KJlacce OCYLIECTBISAETCS ye-
pe3 UCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHBIX MOHSITHH, TaK W MOHSTUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OO011ue ecTecTBEHHO--HAay4YHbIe MOHATHS: HAYYHbIN (akT, TUIIOTE3a, TeOpHUs, 3aKOH, aHAJU3,
CHHTE3, KJIacCU(pHKAIM, MePHUOIUYHOCTh, HAOIIOACHNE, HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MeEpe-
HUE, MOJIEIIb, SIBIICHNE.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOMbI, paAUOAKTHB-
HOCTb, MOJIEKYJIA, JJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE Bellle-
CTBa, Ta3, (U3NYECKHUE BEJINYMHBI, AMHUIBI U3MEPEHHsI, KOCMOC, IIJIaHEeTHI, 3BE3/1b1, CoHIIE.

buonorust: potocuntes, npixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTtBo u XUMHYeCKasi peakust

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucrtema xumuueckux 3yemeHtoB . . Mennenee-
Ba. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX JIEMEHTOB IEPBBIX
TPEX MEPHUOJIOB, KalMs, KAJIbLUS U UX COCAUHEHUN B COOTBETCTBUU C MOJOKEHHEM 3JIEMEHTOB B
[Tepuonueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUUECKOW CBSI3H. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCH-
MOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUUYECKOU CBSI3U.

Krnaccudukanus u HOMEHKIATypa HEOPraHWYeCKUX BellecTB. XHMHUYECKHE CBOMICTBa Be-
LIECTB, OTHOCSIIMXCSA K Pa3jIMYHbIM KJIaccaM HEOPraHMYECKUX COEAUHEHMM, T€HETHYECKasl CBA3b
HEOPraHUYECKHUX BEIIECTB.

Knaccuukanuss XUMHUYECKHX pEakUil MO pa3INyHbIM NMpHU3HAKaMm (M0 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIULIOBOMY 3 (DEKTy, M0 U3MEHEHHUIO CTEIEHEeH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 00OpaTUMOCTH, [0 YYACTHIO KaTaau3aTopa). JK30- U SHJ0TEPMHUUECKHE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTu XxuMudeckon peakuuu. [lonarue 006 0OpaTUMBIX 1 HEOOPATUMBIX XUMHU-
yeckux peakuusax. [IoHsTHe 0 TOMOreHHbIX U rereporeHHbix peaknusax. [lonarue o katanuse. I1o-
HATUE O XUMUYECKOM paBHOBecUU. DaKTOpHI, BIUAIOIINE HA CKOPOCTh XUMHUYECKON peakiuu 1 mo-
JI0’)KEHUE XMMHUUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, AJIEKTPOHHBIM OajaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBie€HUE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pe-
aKUUi C MCTIOIb30BAaHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopus >IEKTPOIUTHUYECKONW TUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTuoHsbl,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOH cBs3u. CTeneHb
nucconuanui. CHIIbHBIE U c1a0ble SEKTPOJIUTEHI.

Peakuuu noHHOro ooMeHa. YclioBUSl IPOTEKAaHUSI PEaKIMil HOHHOTO OOMEHa, MOJIHbIE U CO-
Kpall€HHbIE NOHHBIE YpaBHEHHs peakuuil. CBONCTBA KHUCIOT, OCHOBAHUM M COJIEH B CBETE Ipe]-
CTaBJICHUN 00 3JEKTpOIUTHUYECKON aucconuanuu. KauecTBeHHble peakuny Ha MOHBI. [loHsATHE O
TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMU KPUCTAUINYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METal-
JIOB M HEMETAJIOB (TpaduTa U aamasa), CJI0KHBIX BELIECTB (XJIOpHUAa HATPHsl), UCCIIEJIOBAaHHUE 3aBU-
CUMOCTH CKOPOCTH XHMHUYECKOW PeakLMu OT BO3JACHCTBHS Pa3MUYHBIX (DAKTOPOB, HCCIIEIOBAaHUE
AJEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MPOIECca JUCCOLMALUMU KUCIIOT, LIEN04Yed U cojei
(BO3MOXKHO HCIIOJIb30BaHUE BUJIE0 MATEPUAIIOB), IPOBEJICHHE OIBITOB, MILTIOCTPUPYIOLIUX MTPU3HA-
KM MPOTEKaHUs peakinii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BbIIEJIEHUE Ta3a, oOpa3oBaHUE
BOJIbI), OIBITOB, WIUTFOCTPUPYIOLINX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKkIMi (rope-
HUE, PEaKIMK Pa3JIOKEHUs, COEIUHEHNUS), PACIIO3HABAHNE HEOPraHUYECKUX BELIECTB C MOMOIIBIO
KAueCTBEHHBIX PEAKIIMH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTayibl M MX coeJMHEeHUSA

OOm1ast xapakTepucTruKa ranoreHoB. OcoOEHHOCTH CTPOECHHUS aTOMOB, XapaKTepHbIe CTEIIEHU
okucneHus. CtpoeHue W (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TAJOTCHOB. XUMHUYECKHE
CBOMCTBa Ha MpHUMeEpe XJyiopa (B3aUMOACHCTBUE C METaJUIaMU, HEMeTallJlaMH, Iiejao4aMu). XJopo-
BogopoJ. ComnsiHasi KUCIOTa, XUMUYECKUE CBOWCTBA, MOJIy4YeHHe, IpuMeHeHue. JlelicTBrue xjiopa u
XJIOPOBOZOPOJa Ha OpraHu3M 4eoBeka. BaxkHel e XJI0pHuabl U UX HaXOKIEHHUE B IPUPOJE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpymnmnbel. OcoO€HHOCTH CTPOEHHS aTOMOB, Xapak-
TepHBIE CTeneHn okucieHus. CTpoeHne u (pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cepbl. AJUIOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOIa U Cephl. XUMHUECKUEe CBOMCTBa cepbl. CepoBo10-
pon, cTpoeHue, pU3nuecKue U XUMUYeckre cBoicTBa. OKCUABI cepbl KaKk MPEJCTaBUTENN KUCIOT-



HBIX OKCHIIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUYECKUE CBOMCTBA (0OIUe KaK MPEACTaBUTENS
KJlacca KHCIOT U crenuduyeckue). XUMHUUECKUE PeaklMH, JieXallllie B OCHOBE IPOMBIIIIEHHOTO
crioco0a momy4deHus: cepHol KUCHOThL. [IpuMenenune cepHoit KucioTel. Conu CepHON KUCIIOTHI, Ka-
YecTBEHHas peakius Ha cynbdar-uoH. Haxoxaenue cepbl u €€ coequHEHUI B MpUpojae. XuMuie-
CKOE 3arpsi3HEHUE OKpYXKalolled cpeibl COSAMHEHUSIMM CEpbl (KUCIOTHBIE JT0KIM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALICHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, Xapak-
TEepHBIE CTENEHU OKHUCICHUSA. A30T, pacnpoCTpaHEHUE B MpUpOJe, (U3MUecKre U XUMHUYECKHe
cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero (pU3n4ecKkue U XUMHUICCKUE CBOWCTBA, IO-
nydeHue U npumenenue. Conu aMMOHMS, UX (GU3NYECKUE U XMMHUYECKHE CBOICTBa, MPUMEHEHHE.
KavecTBeHHast peakiysi HA MOHBI aMMOHHMS. A30THasi KUCIIOTa, €€ MoydeHue, pusnyeckue u XuMu-
Yyeckue cBoicTBa (00mIMe Kak MpeICTaBUTENs Kilacca KUCIOT Hu creuuduyeckue). Mcnonp3oBanue
HUTPATOB M COJIE aMMOHHS B KaueCTBE MHUHEPAIbHBIX YHOOpeHHH. XHMHUYECKOE 3arps3HEHHe
OKpY’Karolllel Cpellbl COeAUMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsA3HEHHE BO3yXa, MOYBHI U
Bos1oéMOB). Pocop, amnorponHsle Mogudukanun docdopa, puznyeckne U XUMUYECKHE CBOIi-
ctBa. Okcun docdopa (V) u dpochopHas kuciora, puandeckue U XUMHUECKHUE CBOMCTBA, MOTyYe-
uue. Mcmonp3oBanue GochaToB B KauecTBE MUHEPATBHBIX YIOOPCHHIA.

O6mas xapakrepuctuka 3neMeHToB [VA-rpymnmnbel. OcoOOEHHOCTH CTPOCHUS aTOMOB, Xapak-
TEpHbIE CTETNIEHU OKUCIIEHUS. YTIIEpO/], AJUIOTPOIIHbIE MOIU(PUKAIINH, PACTIPOCTPAHEHHE B IPUPOJIE,
¢busnueckre u XxuMudeckue cBoiictBa. AncopOuus. Kpyrosopot yriepona B nmpuponae. OKCHIIBI yT-
nepona, uX (U3NYECKUEe W XMMHUYECKHE CBOMCTBA, ICHCTBHE HA JKUBBIC OPTaHU3MEI, MMOJyYCHHE U
MIpUMEHEHHE. DKOJOTHYecKre MpobieMbl, cBI3aHHbIe ¢ okcuaoM yriepoxaa (IV), rumoresa rio-
0aJbHOTO MOTEIICHUs KIMMaTa, MapHUKOBBINA 3(dekr. YrompHas KucioTa U €€ coiu, ux Gpusnde-
CKHE€ U XMMHUYECKUE CBOMICTBa, MONy4YeHHE M NpuMeHeHue. KauecTBeHHast peakius Ha KapOoHaT-
noHnsl. VMicnionp3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COCAMHEHUAX yrieponaa (me-
TaH, 3TaH, 3TUJICH, alleTUIEH, 3TaHOJ, TJIMLIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKH YT-
JIEBOIOPOAOB (Yrojib, MPUPOAHBIN ra3, HePTh), MPOAYKTHl UX MepepadoTku (OCH3MH), UX POJIb B
ObITY U TIpOMBILUIEHHOCTH. [loHsATHE 0 OHMONOrMYecKr Ba)KHBIX BEIIECTBAX: jKHpax, OenKax, yrie-
BOJAX — M MX POJIM B )KM3HU YeJOoBeKa. MaTepHallbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUYECKHIX
COCIMHEHU.

Kpemuuii, ero ¢usnyeckue u XUMUYECKUE CBOICTBa, MoNydYeHue U npumenenue. Coenanne-
HUs KpeMHUs B npupojie. O0ume npeacrasaeHus o0 okcuae kpemuus (IV) u kxpemHHeBoOH KHUCTOTE.
Cunukatsl, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHeiime cTpouTenbHbIe MaTepra-
JBI: KEpaMHKa, CTEKJIO, IIEMEHT, OE€TOH, kene300eToH. [Ipobiembl 6€30macHOTr0 MCIOIb30BAHMS
CTPOUTENBHBIX MaTePUaIOB B MOBCEAHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

u3yueHue o0pa3loB HEOPraHWYECKUX BEIECTB, CBOMCTB COJSTHON KHUCIIOTHI, IIPOBEJICHHE Ka-
YECTBCHHBIX PEaKIUi Ha XJIOPUIA-HOHBI U HAOIIO/ICHUE TPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpa-
xKarorue Gu3ndeckre 1 XUMUIECKHe CBOWCTBA TaJIOTEHOB U UX COeIMHEHUH (BO3MOYKHO HCIIONb30-
BaHHE BUJIEOMATEPHUATIOB), 03HAKOMIICHHE C 00pa3iaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHUE C
o0pasuamMu cepsl U €€ COeTUHEHUIMH (BO3MOKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB), HAOIIOIeHUE
nporecca oOyriMBaHUs caxapa MoJ JAeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI, U3y4yeHUE
XUMHYECKUX CBOWCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHUE KAUECTBEHHOW pPEaKIMH Ha
cyab(haT-uoH U HaOII0JeHHE MpU3HaKa e€ MPOTEeKaHMsl, 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBOWCTBa-
MU a30Ta, ¢pocdopa U UX CoeTuHEHUI (BO3ZMOKHO HCIIOIH30BAHUE BHUICOMATEPHATIOB), 00Opa3aMu
a30THBIX U (HochOopHBIX yIoOpeHUH, OJIyIeHHEe, COOMpaHne, paclio3HABAHUE U W3YUEHUE CBOMCTB
aMMHaKa, MPOBEICHNE KaUYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U U3ydeHUe MpH-
3HAKOB MX MPOTEKaHHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeIbI0 (BO3-
MOKHO HCIOJB30BaHUE BHIEOMATEPHANIOB), U3YUCHHE MOJENECH KPUCTAUIMYECKUX PEIIETOK aiMa-
3a, rpadura, ynnepeHa, 03HaKOMJIEHHE C MPOLIECCOM a/ICOPOIIUU PACTBOPEHHBIX BEILIECTB aKTUBH-
POBaHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MoJyuyeHUe, cCoOMpaHue, paclio3HaBaHUE W U3yde-



HUE CBOMCTB YTJIIEKUCIIOTO Ta3a, MPOBeIeHNE KAYeCTBEHHBIX PEaKIMii Ha KapOOHAT U CHIIUKAT-HOHBI
U U3y4YEHHE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHUE C MPOAYKIMEN CHUIMKATHOW MPOMBIIIICH-
HOCTH, pEIIEHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHei1ne HeMeTallyIbl U UX COCIUHEHUSI.

MeTaJuibl M UX COeIMHEHUS

OO01mmas XxapakTepuCcTUKa XUMHYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHHMH WX TOJIOKCHHUS
B Ilepuoauyeckoii cucreme xumuueckux siaeMenToB Jl. . MenzgeneeBa u ctpoeHus atomoB. CTpo-
€HuEe MeTaUIoB. MeTaiinyeckasi CBsi3b U METaJUIMuecKasi KpUCTAUIMYECKast pereTka. JIeKTPOX u-
MUYECKHH PsJl HApsDKEHUH MeTauioB. Ou3nyeckne U XMMHUUYECKHE CBOWCTBA MeTauioB. OOmme
crocoObI ToNyueHus: MeTayyioB. [[oHSATHE O KOPPO3UM METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX
oT koppo3uu. CmiaBsl (CTanb, YyryH, ITIOPATIOMUHUM, OpOH3a) U WX MpPUMEHEHUE B OBITY U MpO-
MBIIIEHHOCTH.

[Ilenounbie MeTaiuibl: moJjioxkeHue B [leprnoandeckon cucteMe Xxumuueckux sinementon /l. U.
MeneneeBa, CTpOCHHE UX aTOMOB, HaXO0XACHHUE B npupojie. Pusnieckue U XUMHUYECKUE CBOMCTBA
(Ha mpumepe Hatpusi U Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menouHbIx
METAJUIOB U UX COCIMHEHUH.

[IlenouyHO3eMeNbHBIE METAJIIIBI MAarHUM M KalbLui: nojoxxenue B [lepuoanueckoil cucreme
XUMH4YecKux 35eMeHToB Jl. . MenneneeBa, CTpoeHHME UX aTOMOB, HaxoXkaeHue B npupoje. duzu-
YecKUEe M XUMHUYECKHE CBOMCTBa MarHusi M Kaibliud. BaxHeilmue coenuHeHHs Kanblusg (OKCHI,
TUPOKCHL, o). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxxenue B [lepuonnueckoi cucreme xumuueckux 3nemeHtoB . . Menne-
JieeBa, CTPOCHHE aTOMa, HaXO0XKJIeHHE B mpupoae. Pu3ndeckue 1 XMMUYECKHUE CBOMCTBA aTIOMUHMUSI.
AmMdoTepHbIe CBONCTBA OKCH/IA ¥ TUPOKCUIA ATFOMUHUA.

Kenezo: nmonoxenue B Ilepuonnueckon cucreMe xumuyeckux aemeHTos J[. M. Mennenee-
Ba, CTPOCHHUE aTOMa, HaxoxkaAeHue B npupoae. Ouznueckre U XUMUUECKHE CBOMCTBA xkene3a. Ok-
cuabl, ruapokcusl U conu xkenesa (II) u sxenesa (11I), ux cocras, cBOMCTBA U MOIy4YEHHUE.

Xumuueckuit Ikcnepumenm:

03HAaKOMJICHHE C 00pa3liaMyd METaIOB U CIUIABOB, UX (DU3UYECKUMH CBOWCTBAMH, U3yUEHHUE
PE3yNIbTaTOB KOPPO3HH METAIIOB (BO3MOXXHO HCIOJIB30BaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMOJICHCTBUS OKCHA KaJbLMS W HATPUS C BOJOM (BO3MOXHO HCIIOIB30BaHUE BUIEOMaTEpHa-
JIOB), UCCIIEIOBAaHHE CBOMCTB XKECTKOW BOJBI, MpOIlecca TOPEHHS KeJle3a B KUCIopoie (BO3MOKHO
WCIIOIb30BaHUE BHUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKI[UH Ha HOHBI:
Marusi, Kajabllus, afOMUHMS, ITUHKA, kene3a (1) u xenesza (III), menu (II), HabnroneHue u onuca-
HUE TMPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMH HATpPHsl, Kalusl U KaJIbIHs (BO3MOXXHO HCIIOIB30-
BaHUE BHJIEOMATEPUAIIOB), UCCIeOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA AIFOMUHUS M THIPOK-
cujia IMHKA, pelIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeHnme MeTamibl U UX COeIUHe-
HUSD.

XuMHus U OKpyKaloLas cpeaa

BemectBa 1 Marepuansl B TOBCEHEBHOM KM3HU YeloBeKa. bezonacHoe Mcnoiab30BaHKE Be-
IIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIIs Mpu XUMHYECKUX 0KOTaxX M OTPABICHUSX.

XUMHYecKoe 3arps3HEHHE OKpYXarolled cpenbl (mpeaenbHast JOMyCTHMasi KOHIEHTPALUs
Beulects, ganee — [1JIK). Ponb XxumMuu B pemieHnn 3K0JI0THYECKUX MPOOIeM.

Xumuueckuii 3xcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEPHATIBI).

Mescnpeomemnmnuie ceasu

Peanu3anus MeXnpeMEeTHBIX CBSA3€H MIPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS Ye-
pE3 HCIOIh30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK U TOHSATUH, SBISIONUXCS CHU-
CTEMHBIMH JIJIS OT/ACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATU3,
CUHTE3, Kiaccuukanus, NepruoauIHOCTh, HAOIIOIEHNEe, YKCIIEPUMEHT, MOJISITUPOBAHHE, U3MEpe-
HUE, MOJIEITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHIL.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOMBI, PATHOAKTHB-
HOCTbh, MOJIEKYJIa, TIEKTPUUECKU 3apsif, TPOBOAHHUKH, MOIYIPOBOJIHUKH, AUIIEKTPUKH, POoTOITIe-



MEHT, BEIIECTBO, Telo, 00BbEM, arperaTHOE COCTOSHHE BELIECTBA, ra3, pPacTBOP, PaCTBOPUMOCTS,
KpUCTAJITINYECKasi petéTka, CIUIaBbl, (U3NYECKUE BEIMYUHBI, SIUHUIIBI U3MEPEHUS, KOCMHUECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dbotocunTes, Abixanue, Ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE YAOOPEHUS, MUK-
PO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOIbI, MOJIE3HBIE UCKOMAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

I11. Ilnanupyemblie pe3yJIbTaThl 0CBOCHUSI Y1eOHOT0 npeaMeTa « XUMHUS»

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOILEro 00pa3oBaHMs JOCTHIa-
IOTCSL B X0JIe OOY4EHUs] XUMHH B €IMHCTBE YUEOHOIN M BOCIIUTATEIBHON NESITEIHLHOCTH B COOTBET-
CTBUHU C TPAJULUOHHBIMM POCCUMCKUMH COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHO-
CTSIMM, IIPUHATHIMU B OOLIECTBE MpPaBUJIAMU U HOpPMaMU IOBEAEHUSA U CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HaHUS, CAMOPAa3BUTHSI U COLUAIN3ALMH 00yUYarOIIHUXCS.

JIM4HOCTHBIE PE3yNbTAThl OTPAKalOT FOTOBHOCTh OOYYarOIIUXCS PYKOBOJICTBOBAThHCS CHUCTE-
MO NMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMM U PACIIMPEHUE OIbITA IEATEIbHOCTU Ha €€ OCHOBE, B
TOM UHCJIE B YACTH:

1)maTpuoTu4ecKoro BOCIUTAHUA:

LIEHHOCTHOTO OTHOUIEHMSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY U HAy4YHOMY
HacJleINI0, TOHUMAHUS 3HAUYEHUs] XMMUYECKOW HayKU B KU3HU COBPEMEHHOI'O OOIIECTBa, CIIOCO0-
HOCTH BIIQJIETh JIOCTOBEPHOW MH(OPMALIUEH O MEPEeaOBhIX TOCTHKECHUAX U OTKPBITHIX MUPOBOH U
OTEYECTBEHHON XMMHH, 3aUHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoOMCTBe MMpa U oOIie-
CTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MIPEJICTAaBICHMS O COLIMATIBLHBIX HOPMax U MpaBUjIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEK-
THBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HON, yueo-
HO-HCCJIEeI0BATENIbCKON, TBOPUECKON U IPYTHX BHUJIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON
COBMECTHOH JIeITEIbHOCTH TPH BBIMOJIHEHUU Y4€OHBIX, IO3HABATENIbHBIX 3a/1a4, BBIIIOJHEHUH XU-
MUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHHUIO U
B3aMMOIIOMOIIH B IpoIiecce 3TOi ydeOHOM e TeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHUE
U TIOCTYTIKM CBOMX TOBApHUILEH ¢ MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEACTBHUM ITOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'0 MO3HAHMS!

MHPOBO33PEHUYECKUE NPEJCTABICHNUS O BEUIECTBE M XMMUYECKOW pEaKLHUU, COOTBETCTBYIO-
II[1i€ COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIFOIINE OCHOBY ISl IOHUMAHUS CYITHOCTH
Hay4YHOH KapTHUHBI MUPA, IPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/JIbI, B3a-
MMOCBSI35X 4eJIOBEKa C PUPOIHOM CPEIOH, O POJIM XMMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEM;

M03HaBaTeNbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJTY4YE€HUE HOBBIX 3HAHUN 10 XMMHHU, HE00X0-
IUMbIe 1711 00bSCHEHUs HAOII0AaeMbIX IPOLECCOB U SBJIEHUH, MO3HABATENIbHON, HHPOPMAIIMOH-
HOW M YHUTATEIBCKOW KYJIbTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOW pabOThI ¢ yUeOHBIMU TEK-
CTaMM, CIPABOYHOM JIUTEPAaTypoOH, OCTYNMHBIMH TE€XHMYECKHMHU CPEICTBAMH HH()OPMAIIMOHHBIX
TEXHOJIOTHII;

UHTEpEC K 00YYEHHIO U MO3HAHUIO, JTI0003HATENBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K Camo-
00pa3oBaHMIO, MPOEKTHON U HCCIEe0BATENbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY Harpas-
JIEHHOCTHU M YPOBHS 00y4€HHUS B JaJIbHEUIIEM;

4)dopMupoBaHNs KyJIbTYPbI 310POBbS.

OCO3HaHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3/I0pOBBIN 00pa3 >KW3HU, OCO3HAHUE IMOCIEICTBUI U HEMPUITUE BPEAHBIX MPUBBIYEK (YIOTpPeO-
JIEHUS AJIKOTOJIs, HAPKOTUKOB, KYPEeHHUsI), HEOOXOAUMOCTH COOIOICHUS TPAaBIJI O€30MaCHOCTH TIPH
O0palIeHn! ¢ XUMUYECKIMH BELIECTBAMH B OBITY U PEANbHOM KU3HH;



5)TpynoBOro BoCnuTAHUA:

HMHTEPEC K MPAKTUYCCKOMY M3y4YEHHUIO Mpodeccuid U Tpyaa pa3IudHOro pojaa, YBaXKEHHUE K
TPyAy U pe3yJibTaTaM TPYJIOBOU AEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIN BHIOOP MHAMBUIYaTbHON TPACKTOPUHU MPOAOJIKEHUS 00pa30BaHUS
C Y4€TOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEO-
HOCTEH, ycrenrHoi npodecCHoHaIbHOM JACSITEIIBHOCTA U Pa3BUTHS HEOOXOIMMBIX YMEHHM, TOTOB-
HOCTh aJalTHPOBATHCS B MPOPECCHOHATBHON CPE/IE;

6)3K0J10r14ecKOro BOCIMTAHMS:

9KOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIICHHE K IPUPOJIE KaK MCTOYHUKY KH3HU Ha 3emIie, Oc-
HOBE €€ CyIIeCTBOBAHUs, IOHUMAHHUE IIEHHOCTH 3JI0POBOT0O M 0e30macHOro odpasa >KM3HHU, OTBET-
CTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE IICH-
HOCTH COOJIFOZICHUS MPpaBUJl 0€30MMaCHOTO TIOBEACHUS MPU pabOTe C BEIIeCTBaMH, a TAKXKE B CUTYa-
LHSX, YTPOKAIIMX 3I0POBBIO U KU3HU JIKOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TOJIydaeMble MPU W3YYCHUU XUMUH, JJI PEIICHUS 3aj1ad,
CBA3AHHBIX C OKPYXKAIOLIEH MIPUPOIHON CPENOM, Ul MOBBIILIEHUS YPOBHS dKOJOTHYECKOU KYJIbTY-
PBL, OCO3HAHUS TII00AIBHOTO XapaKTepa SKOJOTHYECKHX MpoOJIeM U MyTed MX pelIeHHus Mocpe-
CTBOM METOJOB XHMHH, FKOJOTMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABA-
TEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOW IPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX Pe3yIbTaTOB BBLACISAIOT 3HAUYMMBIC Uil (DOPMUPOBAHUS MHUPO-
BO33peHMs OOLICHayYHbIe MOHATHS (3aKOH, TEOpUs, MPUHIIMII, TUIIOTE3a, (PaKT, cucrema, mpolecc,
HKCHEPUMEHT H JIPYTO€.), KOTOPBIE UCTIOIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETax U
MIO3BOJISIIOT Ha OCHOBE 3HAaHUM M3 ATUX NpPeAMETOB (OPMHUPOBATH MPEJCTABICHHUE O LIETOCTHOU
HAy4YHOH KapTHHE MHpPa, U YHUBEPCAIbHbIC y4eOHbIC IEHCTBUSA (TO3HABATEIbHBIC, KOMMYHHUKATH B~
HbIE, PEryJSATHBHbIC), KOTOpPbIE 00E€CHEUnBAIOT (OPMUPOBAHUE IOTOBHOCTU K CAMOCTOSATEIBHOMY
IJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM 1A TEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Ba3oBble Joruyeckue aeiicrBus:

— YMEHHS HCIOJIb30BaTh MPHUEMBI JOTMUYECKOTO MBIIUIEHUS NIPH OCBOCHUHU 3HAHWI: PacKpbl-
BaTh CMBIC]I XUMHUYECKHUX MOHATHH (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATh
B3aMMOCBSI3b C IPYTMMHU MOHSATHIMHU), UCTIOIb30BATh MOHATUS 51 OOBSICHEHUS OTAEIbHBIX
(akToOB M SIBIEHUH, BHIOMPATh OCHOBAHUS M KPUTEPUU I KIACCU(PUKALUU XUMUYECKUX
BELIECTB U XUMHUYECKHX pEaKLUi, YCTAHABINBATh NPUYMHHO-CICICTBEHHBIE CBI3U MEXKIY
00BEKTaMU U3YyUEHUsl, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, AETyKTUBHBIE, IO
aHAJIOTHUH), 1€]1aTh BBIBOJBI U 3aKIIOYCHMUS,

- YMEHHE€ NPUMEHATh B NPOIECCE MO3HAHUS MOHATUS (MPEAMETHbIE U MeETalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENU, HCIIOJIb3YeMble B XHUMUH, NPEOOPa30BbIBATH MIUPOKO
MIPUMEHSIEMbIE B XUMUHM MOJIEJIbHBIE IPEJICTABICHUS] — XUMUYECKUI 3HaK (CUMBOJI DJIEMEH-
Ta), XUMUYecKass (popMysiIa U ypaBHEHHE XMMHMUYECKON peakIuu — MpHU pelIeHUH yueOHO-
MMO3HABATENbHBIX 33/1a4, C YYETOM ATHX MOJENIbHBIX MPEACTABICHUI BBISBIATh U XapaKTe-
PHU30BaTh CYLIECTBEHHBIEC MMPU3HAKU U3y4aeMbIX 00bEKTOB — XMMUYECKHUX BEIECTB U XMMHU-
YECKUX PEaKIUil, BBIBIATH OOLIME 3aKOHOMEPHOCTH, IMPUYUHHO-CIIEJICTBEHHbIE CBSA3H U
IIPOTUBOPEYUS B U3yUAaEMBIX IIPOLIECCAX U SBICHUSIX.

Ba3zoBble uccienoBarebckme 1eliCTBUS:

— YMEHHE HCIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA NO3HAHMS, a TaK-
K€ B KaUeCTBE OCHOBBI JJ1s1 ()OPMUPOBAHUS TMIIOTE3BI MO IPOBEPKE MPaBUIBHOCTU BBICKA-
3bIBAEMBIX CYXICHUI;

- TpuoOpeTeHHe OMbITa M0 IUIAHUPOBAHUIO, OpPTraHU3alMN U MPOBEACHUIO YICHHUECKUX IKC-
NEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM MpOIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBAThH
€ro pesynbTar, (GopMyJIHpoBaTh 000OIIEHUS M BBIBOABI MO pPE3yjbTaTaM IMPOBEIEHHOTO
OTIBITa, UCCIIEOBAHNUS, COCTABIATH OTUET O MPOJICIaHHON padoTe.



Paborta ¢ undopmanmeii:

yYMEHUE BbIOMPaTh, aHAIU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIUIO pa3IMUHBIX BHIOB U
¢dbopM mpencTaBieHHs, TOIYYaeMyI0 U3 PA3HBIX UCTOUYHUKOB (HAYYHO-TIOMYJISIpHAs JTUTEpa-
Typa XMMHYECKOI'O COAEP)KaHUs, CIIPaBOUHbIE 110cOOUs, pecypchl IHTepHeTa), KpUTUYECKH
OLIEHUBATh IPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE NPUMEHSTh pa3InyHble METOJbl U 3aIPOChI PU MOUCKE U 0TOOpe MHpOpMauK U
COOTBCTCTBYIOIIMX NAHHBIX, HCO6XOI[I/IMLIX JJI4 BBIITOJIHCHU S y‘-Ie6HBIX X1 IIO3HaABaTCJIbHBIX
3aJa4 ONpeAeaEHHOro TUIA, IPHOOPETEeHNE ONbITa B 00JaCTH UCIOIb30BaHUS MH(OpPMALU-
OHHO-KOMMYHHKATHUBHBIX TCXHOHOFHﬁ, OBJIAJICHUC KyHBTypOfI AKTUBHOI'O HMCIIOJIB30BaHUA
Pa3IUYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITENILHO BBIOMpPATh ONTHUMAaJbHYIO (opMy Hpen-
CTaBJICHUA I/IH(i)OpMaI_II/II/I U WIIOCTPUPOBATH PCIIACMBIC 3ala4d HCCIOXHBIMU CXEMaMH,
JrarpaMMami, ApyrumMu popmamu rpauky U UX KOMOMHALUSAMY,

YMEHHE HUCIIOJIb30BAaTh U aHAIM3UPOBATh B INpoliecce Y4eOHOH M HCCIIe0BATENBCKON Jes-
TEJBHOCTU MH(GOPMALIMIO O BIUSAHUU IPOMBIIIJICHHOCTH, CEJICKOr0 XO035ICTBa U TpaHCIOP-
Ta Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHOU CPEbl.

KoMMmyHuKaTHBHBIE yHUBEpPCaJIbHbIEe YUeOHbIE 1eHCTBHA:

yMEHHS 3a/1aBaTh BOMPOCHI (B XOJ€ Axasiora U (WIu) IUCKYCCHH) IO CYIIECTBY 00CYyXae-
MOW TeMbI, POPMYJIUPOBATH CBOM MPEIJIOKEHHSI OTHOCUTEIIBHO BBIOJHEHHS TPEIIOKECH-
HOM 3a71a4M;

YMEHUS TIPEJICTABIISATh MOJYyYCHHBIC PE3YyJIbTAaThl MO3HABATEIBHOMN JNEATEILHOCTH B YCTHBIX
U NHUCBMCHHBIX TCKCTaX; ACJIAaTb NPC3CHTAUWIO PC3YJIbTATOB BLIIMOJHCHHUA XWUMHYCCKOI'O
IKCIIEpPUMEHTa (JJAOOPATOPHOTO OIBITA, JJAOOPATOPHON PabOTHI O MCCICIOBAHUIO CBOWCTB
BEIIECTB, YICOHOTO IMPOCKTA);

yYMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIHLHOU U UC-
CJIEJIOBATEILCKON JIEATEIIPHOCTU MPHU PEIICHUH BO3HUKAIONIUX MPOOJIEM Ha OCHOBE y4&Ta
OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULUI (0OCYX/IeHUsI, OOMEH MHEHUSMH, «MO3TOBBIE
ITYPMBI», KOOpAXNHALUA COBMECTHBIX I[eﬁCTBHfI, OIpCACIICHUEC KPUTCPUCB 110 OLICHKE Ka4yeC-
CTBa BBIINIOJIHEHHOW pa0OTHI U IPYTHUE).

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbBIC y‘leﬁl—lble JeHCcTBUA:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LU ACATEIBHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U NPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JESTENIBHOCTb, BBHIOUPAThH
Haunbosee H3pPeKTUBHBIE CIIOCOOBI pelIeHUs] YUEeOHBIX U MMO3HABaTEIbHbBIX 3a/1a4, CAMOCTOSI-
TEJIBHO COCTAaBIIATh MM KOPPEKTHPOBATH NPEIOKEHHBIA aITOPUTM JIEUCTBUM MPU BBIOJI-
HEHHHU 3a/I1aHUI ¢ Y4ETOM IOJIy4YeHHs] HOBBIX 3HaHUH 00 M3yyaeMbIX 0OBEKTaX — BEIECTBAX
U peaKIUsiX, OLCHUBATh COOTBETCTBUE MOJYUYEHHOIO PE3yJIbTAaTa 3asBICHHON 1IEJIH, YMEHHE
HCIIO/Ib30BATh U aHAJIU3UPOBATh KOHTEKCTBI, IIPEAJIaracMbl€ B YCJIOBUU 3aJaHUMN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeaMETHBIX PE3yNbTAaTOB M0 OCBOECHUIO 00S3aTEIBHOIO COJAEPKaHMS, YCTAHOB-
JICHHOTO JaHHOH (enepanbHOil paboueil mporpamMmoil, BBIIEISIOT: OCBOEHHBIE O0YYarOLMMHCS
Hay4yHbI€ 3HAHMSI, YMEHUS U CIIOCOOBI AEWCTBUM, celU(pUUECKHe Uil IPeAMETHON obsacTu «XHu-
MUS», BUJIBI I€ATEIBHOCTHU 10 MOJIYYEHUIO HOBOTO 3HAHHUS, €r0 MHTEPIIPETAlluH, PeoOpa30BaHUI0
Y IPUMEHEHUIO B Pa3IMYHBIX yYEOHBIX U HOBBIX CUTYAIIHsX.

K xoHIly 00y4eHus B 8 Kiacce mpegMeTHbIe pe3yabTaThl Ha 6a30BOM YpPOBHE JIOJKHBI OTpa-
&KaTh c(POPMHUPOBAHHOCTDH y 00YHAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHSATHI: aTOM, MOJEKYyJa, XUMHYECKH
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas W MOJICKYJspHAas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsE Macca, MaccoBasi JOJsi XUMHUYECKOTO 3J€MEHTa B COCIMHEHHH, MOJIAp-
HBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPHUIIATEIIbHOCTD, CTEIIEHb OKH C-
JIEHUS, XUMUYeCKasi peakius, Kiaccuukamus peakiuii: peakiiud COeINHEHUs, PeaKIu
Pa3NIoKEeHUS, PEAKIINU 3aMEeIICHHsI, peaKIIUu 0OMEHa, 9K30- U YHJAOTEPMUUYECKUE PEAKIIHH,



TEIUIOBOH 3(PPeKT peakuuu, SAPO aroma, HNEKTPOHHBIN CIION aTroma, aTOMHasi OpOUTab,
paanyc atoma, XuMUYecKasi CBSI3b, MOJIAPHAs U HEMOJIApHAs KOBAJIECHTHAS CBSI3b, HOHHAS
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAaccoBasl J0JIsl BemecTBa (IPOIEHTHAs KOHIIEHTpa-
1IUs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHITHA U MIPUMEHSTh 3TH TIOH -
THS TIPU ONMCAHUU BELIECTB U UX MPEBpAIlCHUN;

HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBIEHUS (hOPMYJI BEIIECTB U YpaBHEHUN
XMMHYECKUX PEAKIIU;

OTpEENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJAMHEHHUSAX, CTEIIEHb OKHC-
JIEHUS 3JIEMEHTOB B OWHAPHBIX COEIUMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONpeesEH-
HOMY KJIACCy COSAMHEHMI MO (opMysiaM, BHJ XMMHUYECKON CBs3H (KOBAJICHTHAs U MOH-
Hasl) B HEOPraHUYECKUX COCTMHEHUSX;

packpsiBaTh cmbici llepuoaunueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUPOBATH I10-
HUMaHUE MEePUOTUIECCKON 3aBUCUMOCTH CBOWCTB XMMUYECKUX AJIEMEHTOB OT HX ITOJIOXKE-
Hus B [lepuonnyeckoii cucteme, 3aKOHOB COXPAaHEHUSI MAaCChl BEILIECTB, MOCTOSIHCTBA CO-
CTaBa, aTOMHO--MOJICKYJIIPHOTO YYCHHUS, 3aKOHA ABOTaJIpO;

OMMCHIBATh M XapaKTepu3oBaTh TabmumuHyro ¢opmy Ilepuonnyeckoil CUCTEMBbI XHUMHYE-
CKHX DJIEMEHTOB: pa3liMyaTh MOHSATHUS «JIaBHAs moArpymma (A-Tpymma)» U «noOouHas
noxarpynmna (b-rpynma)y», Maneie 1 GosbIIMe MEPHOABI, COOTHOCUTh 0003HAYCHHS, KOTO-
peie umeroTcs B Tabmuie «llepuonnyeckas cucremMa xumudeckux anementos JI. M. Men-
JIelIeeBa» C YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKUX 3JICMCHTOB
(cocTaB u 3apan sapa, o0lIee YUCIO IEKTPOHOB U paclpeesieHue X MO AJIEKTPOHHBIM
CJIOSIM);

KJIacCU(UIIUPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHUE pe-
akuuu (1Mo YUCIy U COCTaBY YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3P heEKTY);
XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHME XUMUICCKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIac-
COB, TIOATBEPK/Iasi OMMCAHUE TPUMEPAMHU MOJICKYJISPHBIX YPAaBHCHHI COOTBETCTBYIOIIHX
XUMHYECKHUX PEaKIIHii;

MIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BO3-
MO>KHOCTH MPOTEKAHUSI XUMHUYECKHUX MIPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJEKYIISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO DJIEMEHTa 10 (OpMyJie COCTUHEHHUS, MacCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI O YPABHEHUIO XUMHUECKON pPeaKIluy;

MIPUMEHSITh OCHOBHBIC OTIEPAIMHA MBICIIUTEIHLHON JIEATSIBHOCTH — aHAIM3 U CHHTE3, CPaB-
HEeHHue, OO0O0OIIeHHEe, CHCTEeMATH3allui0, KIACCH(UKAINIO, BBISBJICHUE NPHUYUHHO-
-CNIEZICTBEHHBIX CBS3EH — JUISI U3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIHii, ecTe-
CTBEHHO-HAy4YHBIC METO/bI MTO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJICIIMPOBAHNE, JKC-
MepUMEHT (pealbHbIA U MBICIICHHBIH);

CJIEIOBATh TPaBHUJIAM TOJB30BAHUS XUMHUYECKON MOCYAON U JTabopaTopHBIM 000pymIoBa-
HHUEM, a TaK)Ke MTPaBIJIaM OOpAIICHUS ¢ BEIIECTBAMH B COOTBETCTBUH ¢ HHCTPYKIIHSIMH 10
BBITIOTHEHUIO TaOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000-
pa3HBIX BEMIeCTB (BOJOPO/Ia M KHCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON
MacCOBOU JIoNiel pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH U MPOBOIUTH XUMUUYECKUE IKC-
MIEPUMEHTHI TI0 PaciO3HABAaHUIO PACTBOPOB IIEIOYECH M KHCIIOT C IIOMOIIBIO HHIUKATOPOB
(;makmyc, GpeHondranent, METUIOPAHXK U ApYyTrHe).

K xon1y 06y4yenus B 9 kjacce npegMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpa-
&KaTb CPOPMHUPOBAHHOCTD y O0YUAIOIINUXCSI YMEHU:

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKUI 3JI€MEHT, aTOM, MOJIe-
KyJla, MOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD, JIEK-
TPOOTPULIATENIBHOCTD, CTENEHb OKHMCIEHUS, XMMHMUYECKas pEeaklus, XUMHYECKas CBS3b,
TeII0BOM 3 (EeKT peaknu, MOJIb, MOJISIPHBINA 00BEM, pacTBOP, JIEKTPOJIUTHI, HEITEKTPO-



JIMTHI, 3JIEKTPOJIUTHYECKAs IUCCOLMALUS, PeaKMi MOHHOro oOMeHa, KaTalu3arop, Xu-
MHUYECKOE paBHOBEcHe, o0OpaTUMble U HeoOpaTHMble pPEaKIMH, OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHbBIE PEAKLIUU, OKUCIUTEh, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIE-
HUE, aJUTOTPONHUsl, aMPOTEPHOCTh, XUMUUYECKAasl CBSA3b (KOBAJIEHTHAS, MOHHAs, MEeTalInye-
CKasl), KpUCTAJUIMUECKas pel€TKka, KOppo3usi METAJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKON
peakuuu, npeaenbHo nonycrumas konuentpanus 111K Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHITHH U IPUMEHSTH 3TU IOH -
THSI IPY ONIMCAHUU BELECTB U UX MPEBPALLECHUN;

UCIIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY ISl COCTABJICHUS (DOPMYJI BEIIECTB ¥ ypaBHEHU I
XMMHYECKUX PEAKIIUI;

ONPEIEATh BaJEHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, MIPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHUN
no (opmynam, BUJ XUMHUYECKOH CBS3HM (KOBAJICHTHAs, MOHHAS, METAJIMUECKAs) B HEOP-
TFaHUYECKUX COCTUHEHHSX, 3apsj] HOHA M0 XUMUYEeCcKor (popmyrie, xapakTep Cpelbl B BO-
HBIX PaCTBOpPax HEOPTaHMYECKUX COCIAMHEHMM, TUIl KPUCTALINYECKON PEIETKY KOHKPET-
HOT'O BELECTBA;

packpsiBaTh cMmbich [lepuonnueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMAaHKE: ONMCHIBATH U XapakTepu3oBarh TabamuHyo Gopmy Ileproamueckoii cucre-
Mbl XMMUYECKUX 3JIEMEHTOB: pa3jfyaTh MOHITHUS «TJIaBHas moarpynmna (A-rpymnmna)» u
«ro6ounas noarpynna (b-rpymma)y, mManeie u 60JbIINEe TEPUOJIBI, COOTHOCHTH 0003HaUE-
HUS, KOTOpPhIE UMEIOTCS B TMEPUOAUYECKON TalNHIle, ¢ YUCIOBBIMHU XapaKTePUCTUKAMU
CTPOEHMSI aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsj Aapa, 00IlIee YUCIO IEKTPO-
HOB U pacIipe/ieJIeHHe UX 0 3JIEKTPOHHBIM CIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB M UX COEJIMHEHUH B Mpejesiax MajblX MEpUOJIOB U IJIaB-
HBIX OATPYHI C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(UIIUPOBATh XUMHUECKUE SJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA, XUMHUECKUE Pe-
aKIuu (10 YMCITy U COCTaBy YYaCTBYIOIIUX B PEaKIMH BEIIECTB, IO TEIIOBOMY 3 dekry,
10 U3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCKHIBAThH) OOIIUE U CIIENU(PUISCKNE XUMUYECKUE CBOMCTBA MTPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAAs OMHMCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX M HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIM;

COCTaBJIATh YPABHEHUS SJECKTPOJUTHYECKON AUCCOUMALMMN KHUCIIOT, WIEJIOYEH U COJIEH,
MIOJIHBIE U COKpAIll€HHbIE ypaBHEHHUS peakUuil MOHHOro oOMEHa, YpaBHEHUS DPEaKIHi,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKIY BEILECTBAMH Pa3IMYHbIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX DPEAKLMM IOCPEICTBOM CO-
CTaBJICHUS AJIEKTPOHHOIO OajlaHCca 3TUX peaKlnid;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BOZMOXXHOCTH IPO-
TEKAHMs XUMUYECKHX PEBPAIECHNN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO Macchl BEILECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo ¢GopMylie COeIUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUECKOM peakLny;

co0roAaTh MpaBuiia MOJIb30BAaHUS XUMHUYECKOW Mocynoil U abopaTopHbIM 000pyaOBa-
HUEM, a TaKXKe MpaBuiia oOpallleHusl C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU 10O
BBINOJIHEHUIO J1a00PaTOPHBIX XMMUYECKHUX OIBITOB MO MOJIYYEHHIO U COOMPAHUIO T'a3000-
Pa3HbIX BEUIECTB (AaMMHUAKa U YTJIEKUCIIOTO rasa);

IIPOBOAUTH PEAKIUH, MOATBEP)KJIAIOLINE KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEILECTB!
pacro3HaBaTh OINBITHBIM MYTEM XJIOPUI-, OpOMHUI-, HOAHUI-, KapOoHaT-, pocdar-, cuiu-
KaT-, cynb(ar-, TUIPOKCU]I-MOHBI, KATHOHbI aMMOHHSI M WOHBl U3YUYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPax HEOPraHUUECKUX BEILECTB;



MNPUMCHATH OCHOBHLIC OICpalun MBICIUTEIbHOM ACATCIIBHOCTH — aHAJIM3 U CUHTC3, CpaB-
HCHHC, O606HI€HI/IG, CUCTEMATHU3allUI0, BBIABJICHUC IPUYMHHO-CIICACTBCHHBIX CBs3CH —
AJI1 U3YYCHHUA CBOICTB BCIICCTB U XUMHNYCCKHUX peaKHHfI, CCTCCTBCHHO-HAYYHBIC MCTOIbI
IIO3HAaHUA — HaGJIIO,I[CHI/IC, HU3MEPCHUE, MOACTIUPOBAHUEC, DKCIICPUMEHT (pCaJ'IBHHﬁ H MBIC-

JICHHBIH).

1V. TemaTnueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJINYECCTBA AKAACMHUYECCKHUX YaC0B, OTBOAH-
MBIX Ha OCBOEHHE KaXKI0il TeMbI y'{eﬁﬂoro npeamMera «XuMHD»

8 KVIACC

(2 yaca B Henento, Bcero 68 yacos)

Ne HaumenoBanue
n/ pa3aesioB U TeM
n MPOrpaMMbl

KoJsnuyecTBo 4acoB

Bce- KonTponb-
ro Hble pa0doThbI

Paznen 1.IlepBoHavyajibHble XUMHYECKHE MIOHSITHS

IIpakTn4e-
CKHe padoThbl

yiekTpoHHbIE (U(-
poBbIe) 00pa3oBa-
TeJIbHbIE Pecypchl

XUMHS — BayKHas
00JIaCTh €CTECTBO-

bu6mmoreka [IOK

11 3HAHUS U IPAKTH- 5 2 https://m.edsoo.ru/7f4183
YECKOM JeATelb- ic
HOCTH YeJIOBEKa
BemecTBa u xu- bu6mmoreka [JOK
1.2 MHYECKUE peak- 15 1 https://m.edsoo.ru/7f4183
U1 ic
Wroro mo pazneny 20

Pasjnen 2.Baxuneiimme npeacTaBuTe/ i HEOPraHNYECKHUX BelIeCTB

Boznyx. Kucino- bubnnorexka [JOK

2.1 pox. [Tonsarue 06 6 1 https://m.edsoo.ru/7f4183
OKCHJIax 7c
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KHCJIOTax | Co- 8 1 https://m.edsoo.ru/7f4183
X ic
Bopna. PactBopsl. bubmuotexa [JOK

2.3 [Tonsitue 06 ocHO- 5 1 1 https://m.edsoo.ru/7f4183
BaHUIX 7c
OCHOBHBIE KJIaCChl bubmuorexa [JOK

2.4 HEOpraHMYEeCKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU 7c

Hroro no paszneny 30

Paznen 3.1lepuoanuecknii 3axkoH u Ilepuognueckasi cucrema xumudeckux sJjiemedton . U.
MenneneeBa. CTpoeHne aToMOB. XUMH4YecKas cBA3b. OKUCIAUTE]IbHO-BOCCTAHOBUTE/IbHbIE
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peakuuu

[Tepuoanueckuit
3akoH u [lepuo-
JUYIecKast CHCTeMa bubmuoreka [JOK
3.1 XUMHYECKHX DJIe- 7 https://m.edso0.ru/7f4183
menTos 1. U. ic
Menpaene-eBa.
Crpoenue aToma
Xumuaeckas
cBs13b. OkuCIH- bubmuorexa [JOK
3.2 TEJIbHO- 10 2 https://m.edso00.ru/7f4183
BOCCTAHOBUTEIIb- ic
HBIC peaKIuu
bu6mmoreka [IOK
HWroro no pazneny 18 https://m.edsoo.ru/7f4183
7c
OBHIEE KOJIMYE-
CTBO HACOB IIO 68 5 6
I[TPOI'PAMME

9 KUIIACC

(2 yaca B Hexesnro, Bcero 68 yacos)

Ne HaunmenoBanue
n/ pa3aesioB U TeM
n NporpamMmbl

KoaunuecTBo 4acoB

Bce- KonTpoJb-
ro HbIe PadoThI

IIpakTn4e-
CKHe padoThbl

Pa3nen 1.BemecTBo U XUMHYECKHE PeAKIIUT

DJyieKTpOHHbIE (u-
poBbIie) o0pa3oBa-
TeJIbHbIE pecypchl

[ToBTOpEenue u
yriayOseHue 3Ha-

bubmmoteka IIOK

1.1 HUHM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnenoB Kypca 8 36
KJ1acca
OcHOBHBIC 3aKO0-
HOMEPHOCTH XH- bubmmoreka IIOK

12 4 https://m.edsoo.ru/7f41a6
MUYECKUX peaK- 36
005078
DIIEKTPOJIUTHYE-
CKas JIHCCOoIHa- bubnunorexa LIOK

1.3 usi. XUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B pac- 36
TBOpax

Hroro no paszneny 17

Paznen 2.HemeTa/J1bl 1 UX COCIUHEHUSHA

O6mas xapakre-
PUCTHKA XUMHUYEC-

2.1

4 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41a6



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

CKHUX 2JIEMEHTOB
VIIA-rpynmnsl. ['a-
JIOT€HbI

OO6mias xapakre-
PUCTHKA XUMHUYE-

CKHX 3JIEMEHTOB bubanoreka LIOK

2.2 6 https://m.edsoo.ru/7f41a6
VIA-rpynner. Ce- 26
pa u e€ coeuHe- 20
HHS
OO6mias xapakre-
pUCTHKA XUMHYC-
CKHUX JJIEMEHTOB Bubimoreka [IOK

2.3 7 https://m.edso0.ru/7f41a6
VA-rpynnsl. 26
A3zot, dpochop u =
HX COCIUHCHMS
OO6mmas xapakre-
PUCTHKA XUMHUYC-
CKUX 3JIEMECHTOB bubanoreka LIOK

2.4 9 https://m.edsoo.ru/7f41a6
IVA-rpynmer. Yr- 26
JIepoa U KpeMHU I =
U UX COCOUHCHMS

Utoro no pazneny 26

Pazgea 3.MeTaiibl M X COeTUHEHU S

OO611ue cBolicTBa

3.1
METAJUIOB
Baxxneiinme me-
3.2 TaJUIBI U UX CO-

CANHCHUA

Hroro no pazneny

Pa3nesa 4. XumMus 1 OKpykaromas cpega

4

16

20

bubmuoreka [{OK
https://m.edsoo.ru/7f41a6
36

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a6
36

BemecTBa u Mare-
4.1 pHaibl B )KU3HU
YelioBeKa

Hroro no pazneny

OBIIEE KOJIMYE-
CTBO HACOB I1O
I[TPOTPAMME

68

bubmmoreka IIOK
https://m.edsoo.ru/7f41a6
36
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Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ilpunooscenue x PIIVII

8 KUIIACC
Ne Paszpnen Tema ypoka ®I' | DaexkrpoHHsblie (uMPppoBbIe)
o0pa3oBaTe/ibHbIE PECYPChI
1 | Pazngen
1.IlepBoHava/ibHbIE
XUMHYeCKHe MOHS-
st (20) [Ipeamer xumuu. Pons xumuu B bubnmnoreka [HOK
XumMus — BaKHas ]
JKA3HU 4ejioBeka. Terna 1 BelecTsa https://m.edsoo.ru/ff0d210c
00J1aCTh €CTECTBO-
3HAHMS U TIPAKTHYIC-
CKOH JeSATEIbHOCTH
yesoseka (15)
2 [ToHsiTHE O METOAAX MMO3HAHHUS B bu6mmoteka IIOK
XAMUU https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas padota Ne 1 «IIpa- or
BUJIa PabOTHI B JIa0OPATOPUU U MPH- bubnmnoreka [JOK
€MBI 00pallleHUsI ¢ Ta00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecu. CIioco- bu6anoreka LIOK
OBl pa3JeieHus CMecei https://m.edsoo.ru/ff0d26ca
5 [TpaxTrueckas padora Ne 2 «Pa3ze- or
J'IepHI/Ie cmecei (lfia npuMepe O‘{I/ICI"[FKI/I bubmorexa [IOK
. https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COIH)»
6 | BemecrBa u xumu- ATOMEL H MOEKVIILL bu6nuorexa [IOK
yeckue peakuuu (15) y https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE FJIEMEHTHI. 3HAKU bubmorexa [JOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U ClIOKHBIE BEIIECTBA @I | bubmiorexa LTOK
https://m.edsoo.ru/ff0d2a6c
2 ATOMHO-MOJIEKYJISIPHOE YUCHUE ©T' | bubmuoreka LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa Be-
niecTB. Xumudeckas ¢popmyna. Ba- bubnuotexa [JOK
JICHTHOCTh @TOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
HIIEMEHTOB
11 OTHOcHUTENbHAsA aTOMHAs Macca.
OTHOcUTETbHAS] MOJIEKYTISIPHAS bubnmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 10151 XMMHAYECKOTO dJle- but6mmoreka [IOK
MEHTa B COeIMHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Moabs. Mo- ®I' | bubmmoreka [JOK

JsIpHAsi Macca

https://m.edsoo.ru/ff0d5230
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14 du3nyecKue U XMMUYECKHUE sIBJIC- but6mmoreka [IOK
HUsI. XMMHYECKasl peaKLHs https://m.edsoo.ru/ff0d37fa

15 [IpusHaku U yCcaoBUsl IPOTEKAHUS @I | bubauoreka [IOK
XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciaeHus KoIu4ecTBa, MacChl or Butmorexa LIOK
BEIIIECTBA 10 YPaBHEHUSM XUMUYE- https://m.edsoo.ru/ff0d5708
CKHX pPEaKIIHi — :

1 -

8 Knilccmbm(auml XUMHUYECKHX peak BuGorexa LIOK
ILuH (COCTMHCHM, PAsNOKCHHA, 3a- https://m.edsoo.ru/ff0d3f34
MeEILICHUS, 0OMeHa) T '

19 M. B. JIoMOHOCOB — y4&HBIii- BuGmorexa LIOK
SHUMKTONEHCT, O6obmenye 1 cH- https://m.edsoo.ru/ff0d40c4
cTeMaru3anus 3HaHuil — )

20 KonTponbnas padorta Nel mo teme or Bubmiorexa LIOK
«BemecTBa 1 XUMHYECKUE PEAK- htts://m.eds00.ru/ff0d4290
11050503 — :

21 | Paznen

2.Baxxneiimme

TPEACTABITETH HE- Boznyx — cmech razos. Cocras

OPTaHMYeCKHX Be- | = = . po o eMOHT I bubnnorexa [JOK

mectB (30) Ayxa. e https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H

Boznyx. Kucnopog.

[Tonsitre 06 okcuaax

(6)

22 duznueckre 1 XUMUYECKUE CBOM- BuGmorexa LIOK
CTBA KHCIOPOJIA (peaKiuH OKHCHC- https://m.edsoo.ru/ff0d4614
Hus, roperne). [lonsarue 06 okcumax T '

23 Crioco6bI nostyueHus KUCIopoa B or Bubmiorexa [IOK
1ab0paTOPUN U TPOMBIIIICHHOCTH. https://m.edsoo.ru/f0d497a
[TpumeHeHue Kucnopoia T '

24 TeroBoil a3 pexT xumuueckou pe- or
aKL1HU, IOHATUE O TEPMOXUMHUYE- bu6anoreka LIOK
CKOM YpaBHEHUH, 3K30- U SHJIOTEP- https://m.edsoo.ru/ff0d4790
MUYECKUX PEaKIUsIX

25 Tonnuso (He(Th, yroiab U METaH). or Bubmiorexa [[OK
3arpsizHeHue BO3ayXa, COCOObI €ro https://m.edsoo.ru/f0d4cda
IpEIOTBPALICHUS T '

26 [Tpaktudeckas pabora Ne 3 mo teme | @I Bu6morexa LIOK
«[TonyueHnue u cobnpanmne KUCIo- https://m.edsoo.ru/f0d4ae?
poJia, U3yYEHHUE €TO0 CBOMCTBY» T '

27 E;f;&oai I?S;I;Efe © Bonopon — snemeHT u npocroe or bubnmoreka [JOK

®) BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 du3nYeCKUe 1 XUMUUISCKUE CBOM- Bu6morexa LIOK
cTBa Bojopoaa. [Ipumenenue Boio- https://m.edso.ru/f0d4ddo
poa Jm. :

29 [ToHsITHE O KUCIIOTAaX U COMSIX @I | bubmoreka LIOK

https://m.edso0.ru/ff0d50d2

30 Crioco0bI ostydeHus BOA0Poia B ®I" | bubnuoreka [IOK
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naboparopun https://m.edsoo.ru/ff0d4dd0
31 [Tpaktrueckas padora Ne 4 o reme | @I
«ﬁonyquHe u EO6I/IpaHI/Ie BOJIOpO- buGnuorexa LIOK
. https://m.edsoo.ru/ff0d4f42
Jla, U3y4YCHHE €r0 CBOMCTBY
32 MoutsipHbIii 00bEM ra30B. 3aKOH @I | bubauoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
33 Breruucnenus o0béMa, KoIu4ecTBa
BEIIECTBA ra3a 1o erc; U3BECTHOMY bubmorexa LIOK
" https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
34 Brruucnenns 00bEMOB ra30B 10 or
YpaBHEHHUIO pPEaKIIMy Ha OCHOBE 3a- Enbmaorexa IOK
N . https://m.edsoo.ru/ff0d5708
KOHA 00BEMHBIX OTHOIICHHI Ta30B
35 | Bona. PactBopsL. dusznyeckue 1 XUMHUUYECKHAE CBOII- or bubnunorexa LIOK
[TonsiTre 06 ocHOBa- .
CTBAa BOJBI https://m.edsoo.ru/ff0d587a
HUsX (5)
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HachimeH-
HbIC ¥ HCHACBIIIIEHHBIE PACTBOPBI. bubmmoreka [JOK
MaccoBas 1011 BelllecTBa B pacTBO- https://m.edsoo.ru/ff0d5b40
pe
38 [TpakTuueckas pabora Ne 5 mo reme | @I
«[IpuroroBneHue pacTBOPOB ¢ bubanorexa [JOK
onpeaeéHHON MacCOBOM J10J1ei https://m.edsoo.ru/ffOd5eba
pacTBOPEHHOTO BEIIECTBA
39 KonTponbnas paborta Ne2 mo teme @I' | bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 | Ocnosubie Kracce! Oxkcupsl: cocTaB, KiaccupuKaims, bubmuoreka [{OK
HEOPTaHWYECKUX CO- _
. HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
equaennii (11)
41 [Tonyyenne U XUMHUYECKHE CBOMCTBA
KI/ICJ'Iy(:’lTHLIX OCHOBHBIX U amdoTep- bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
HBIX OKCHJIOB
42 OcHoBaHMs: cOCTaB, Ki1accupuka- bubnuoteka [JOK
1S, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA bubmuoreka [JOK
OCHOBAHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6anoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne U XUMHUYECKUE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIATypa
cnocoér}; nli)nyq)eHHs{ XI/IMI/I‘IZSKI’/IG bubnmorexa LIOK
. ’ https://m.edso0.ru/00ad9474
CBOICTBA
47 [TpakTryeckas padora Ne 6. Peme- or
HUE SKCIIePUMEHTANIbHBIX 3a/1a4 110 bubmuorexa [IOK
TeMe «OCHOBHBIE KJIaCChl HEOpra- https://m.edsoo.ru/00ad9b7c
HUYECKHUX COCTUHEHUN)
48 ['eneTnueckas CBSI3b MEXY Kiac- bubnuotexa [JOK
CaMM HEOPraHWUYEeCKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01IeHrne U cucTeMaTH3aIus ®I' | bubanoreka [{OK
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3HAHUMI https://m.edso0.ru/00ad9ch?2
50 KonTponbsnas padora Ne3 mmo Teme or
"OCHEBHLIG KJ'II;CCLI HeopraHuye- buGnuorexa LIOK
on https://m.edsoo.ru/00ad9ela
CKUX COCIMHEHUN
51 | Pazgen
3.Jlepuoauveckuii
3aKkoH u [lepnonu-
yeckasi cucTeMa
XHMHYECKHX dJIe-
menToB /[. U. MeHn-
neJseeBa. CTpoenue
aToMoB. Xumie- [TepBbIie MOMBITKY KiIacCUpUKAITUN
ckas cBsi3b. OKHcC- bubnunoreka LIOK
JIMTEJbHO- XHMHYECKHX dIIeMEHTOB. Tlonsie o https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
BOCCTAHOBHTEIb-
Hble peaknun (18).
[Tepnonnueckwii 3a-
KOH u Ilepnonnue-
CKasl CHCTeMa XUMH-
YECKHUX DJICMEHTOB
JI. 1. Mennene-ena.
Crtpoenue atoma (7)
52 [Tepuoanueckuii 3akoH u [leproau- or
qecI;aaﬂcpICTeMa XI/IMI/I‘IGCKI/I)? 3J1§- bubmaorexa LIOK
https://m.edsoo.ru/00ada52c
MmeHToB /. 1. MeHaeneeBa
53 [Tepuoasl, TPYIIIIbI, MOATPYIIIBI ®T" | budmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [HOK
snaep. 3oTonsl https://m.edsoo.ru/00ada342
55 CTpoeHHEe DIEKTPOHHBIX 000JI0UeK or
aT(?MOB SHGMGHTI())B Ilepunonnueckoi bubmaorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
56 XapakTepucTUKa XUMUIECKOTO or
3JIEMEHTA MO €ro MoJIOXKeHHIO B I1e- bu6anoreka LIOK
puoauueckoi cucreme /. . Men- https://m.edsoo.ru/00ada824
JienieeBa
S7 3nauenune [lepuoanueckoro 3akoHa
JUIS Pa3BUTHS HAYKH U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenneneeB — yd€HbIN, IeAaror https://m.edsoo.ru/00ada96e
U TPaXJIaHUH
58 | Xumuueckas CBSI3b. or
OKHUCIHUTENBHO- DNIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
BOCCTAHOBUTEIBHEIC | XMMHYCCKHX DJICMCHTOB https://m.edsoo.ru/00adaab8
peakimu (10)
59 HMonnas xuMuaeckas CBA3b bubmorexa LJOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas nosisipHast Xummuue- bubnuotexa [JOK
CKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HemomsipHask XUMUYe- bubnuotexa [JOK
CKas CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCICHUS ®I' | bubauoreka IJOK
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63 OxucnurensHo-BoccTaHoBUTENbHBIE | DI | Bubnaunoreka IJOK
peakuuun https://m.eds00.ru/00adb076
64 OKHCIHUTENIbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.eds00.ru/00adb076
65 OxkucnuTeNy U BOCCTAaHOBUTENN Eg&?ﬁ;ﬁﬁ)gﬁ}é% db076
66 O0o001IcHNEe U CHCTEMAaTH3aIIHS ®I' | bubauoreka IJOK
3HAHUU https://m.eds00.ru/00adb486
67 Kontposbnas padota Ne4 o teme or BuGmorexa LIOK
«Crpoenne aroma. Xumueckas https://m.edsoo.ru/00adb33c
CBS3bY
68 | 3axmroucHue (1) KoHTposbHas paGota ®I' | bubanoreka [JOK
https://m.edsoo.ru/ff0d61c6
9 KJIACC
Ne Pa3znen Tema ypoka ®I' | DuaexkTpoHHbIe (HU(PPOBHIE)
o0pa3oBaTejibHbIe PeCypChl
1 | Pa3nen 1.BemecTBo
U XUMHUYeCKHe pPeak-
um (17 [Tepuoanueckuii 3akoH. [lepuoau-
EOBT(Ope)HI/Ie U yriyo- ‘Ie(g(aHIlCI/ICTeMa XI/IMI/I‘IGCKI/II)X aJIIIe— BH6JIIHOTeKa HOK
JICHUE 3HaHMH ocHOB- | MeHToB JI. . MenneneeBa https:/m.edso0.ru/00adbs%
HBIX pa3/iesioB Kypca 8
kiacca (5)
2 AKOHOMEPHOCTU B U3MEHEHUU or
zBoﬁCTB XEMI/I‘ICCKHX 3JIEMEHTOB E,;I 6J.I/I//IOTe§a HO/ISO db6b6
HEPBbIX TPEX NEPUOJIOB e
3 Knaccudukanus u Homenknatypa | @I | bubnmoreka IIOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubpl XUMUYECKOM CBSI3U U TUIIBI bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Konrtponsnas padora Nel o reme | @I
«IloBTOpEHue u yranyonenue 3Ha-
HUW OCHOBHBIX Pa3/IeNoB Kypca 8
KJ1accay
6 855;3::{;;16 )(31:32:12: Knaccugukarus XuMHIecKux pe- bubmuoreka [IOK
. aKILMH 110 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
CKUX peakuuii (4)
7 ITonsTHe 0 ckopocTy XumMudecko | @I Butmiorexa [[OK
peaxiiH. [IoHATHE O TOMOTCHHEX https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIHIX
8 IlonsiTHE O XUMHUECKOM PaBHOBE- or
cun. DakTopsl, anlsnomne Ha CKO- Butmiorexa [[OK
POCTD XHMITHECKOM PEAKILIH H T10- https://m.edsoo.ru/00adc28c
JI0’)KEHHE XUMUUYECKOTO PaBHOBE-
cus
9 OKHCIUTEIBHO- ®I' | bubauoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10 | DnexTpoauTHYeCKas Teopust 3IEKTPOTUTUUECKON JUC- bubnuotexa [JOK
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nucconyanus. XvuMu-
YECKHE PEaKluu B

coruanui. CUIbHBIE U cl1a0bIe
AIEKTPOJIUTHI

https://m.edso0.ru/00adcd68

pacTBopax (8)
11 HNounbie ypaBHEHUS peaknid buGnuorexa LIOK
https://m.edsoo.ru/00add448
12 XUMHYECKUE CBOMCTBA KUCIIOT U or
OCHOBAHUH B CBETE IMPEACTABIIC- bubnnorexa [{OK
HUN 00 3JIEKTPOJIIUTUYECKON JHC- https://m.edsoo.ru/00add5d8
COLIMALMHI
13 XuMH4ecKre CBOMCTBA COJICH B
CBETE MpEACTaBICHUHN 00 AIEKTPO- Brbmuorexa LIOK
N https://m.edso0.ru/00add8b2
JATHYECKON TUCCOIHAIIN
14 [TonsTHe 0 runponuse conen @I | bubmmoreka LIOK
https://m.edsoo.ru/00add9d4
15 O0o001IeHNEe U CUCTEMaTH3aIs ®I' | bubaunoreka IIOK
3HaHMHI https://m.edsoo.ru/00addd12
16 ITpakTuueckas padora Ne 1. «Pe- or
LHI;HI/IG 3Kcnep1£weHTaanHx 3a- Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
J1ady
17 Kountponbnas padora Ne2 mo teme | @I
«DNEKTPOTUTHUYECKAS TUCCOIHA- bubnmnoreka [HOK
1usi. XMuMHYECKHE PEaKIuy B pac- https://m.edsoo.ru/00addec0
TBOPAX)
18 | Pa3znen or
2.HeMeTa/JIBI H HX
coenuHenusn (26 OO0mas xapaKTepHCTHUKA Iajore-
0612111a;1 xapaK(Tep)I/I— H01;I.I XHMI/II)quKII;e CBOIiCTBa Ha Bubmaorexa LIOK
https://m.edsoo.ru/00addfe2
CTHKA XUMHYECKUX puMepe XJopa
sneMmeHTOB VIIA-
rpynnsl. ['agorenst (4)
19 Xaoposogopon. ConsHas KMCIIOTa
XI/IME‘IGCI)(II/IE cﬂogc(:)TBa nonyrcie(-) ’ Bubmiorexa [JOK
’ https://m.edsoo.ru/00ade104
HUE, TPUMEHEHHE
20 ITpaxkTuueckas padora Ne 2 1o Te- or
Mcle) «Honyquﬂg COJISTHOM KHCJIIO- bubmorexa LJOK
. o https://m.edsoo.ru/00ade348
ThI, U3y4YE€HHE €€ CBOWCTBY
21 Brruncnenus mo ypaBHEHHSIM XH-
MHYECKUX peaxugg €CIIH OJIMH U3 Bubmiorexa IJOK
’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
22 | OOmrast xapakTepu-
CTHKA XMMIHCCKIX OO01mas xapakTepuCTHKa dJIEMEH- bubnunorexa LIOK
aneMeHToB VIA- _
N ToB VIA-rpynisl https://m.edsoo.ru/00ade64a
rpynnsl. Cepa u eé
coenuHeHMS (6)
23 AnnoTpornHble MOAU(UKALIUY Ce-
pbl. Haxoxnenue cepel u €€ co- bubmuorexa [IOK
€AVHEHUN B Ipupoze. Xumuye- https://m.edsoo.ru/00ade64a
CKHE CBOMCTBA CEPBI
24 CepoBogopon, ctpoerne, puzuue- | DPI' | bubmmoreka [JOK
CKHE 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHas KUCIIOTA, ®I' | bubanoreka IIOK
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

buznyecKkue 1 XuMHUYeCKHe CBOM-
CTBa, IPUMEHEHUE

https://m.edso0.ru/00adea28

26 XHUMHYECKUE peakiuu, jgexanme B | OI
OCHOBE NPOMBILLICHHOTO criocoba BuGmorexa IIOK
HOJIYHCHUs CEPHOH KHCIIOTBL. X - https://m.edsoo.ru/00adec8a
MHUYECKOE 3arpsi3HEHUE OKPYKa-
IOIIEH cpeibl COSMHEHHUSIMU CEPhI
27 Brruncnenre MaccoBOM 101U BbI- but6mmoreka [IOK
X0J1a MPOTYKTa peaKInu https://m.edsoo.ru/00adec8a
28 | OGmast xapakTepu- or
CTHKa XUMHYECKUX OO61as xapakTepuCcTHKA 3JIEMEH-
anemMeHToB VA- TOB VA-rpynibl. A30T, pacrpo- bubnuotexa [JOK
rpynnsl. A3o0T, doc- CTpaHEHHUE B IPUPOJIE, PU3nUe- https://m.edsoo.ru/00adeea6
¢dop M UX COCTUHEHUS | CKHE U XMMHYECKHE CBOMCTBA
()
29 AMMHaK, ero (?I/BI/IIIGCKI/Ie H XH- or BuGmorexa LIOK
MIFICCIHC CBOMCTRA, HOJYHCHUC H https://m.edsoo.ru/00adf004
MIPUMCHCHUE
30 [TpakTuueckas padota Ne 3 o te- or
Ms «HonyquHS aMMMaKa, uzyye- bubmiorexa LIOK
. ’ https://m.eds00.ru/00adf180
HUE ero CBOWCTB»
31 A3oTHas KucioTa, e€ pU3nIecKue ®I' | bubauoreka [JOK
1 XMMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
32 Hcrnonb30BaHME HUTPATOB M COJICH
AMMOHHUSL B Kau€CTBE MUHEPAITb- BuGmorexa LIOK
HbIX y1OOpeHHiL, XHMH%GCKOG 34 https://m.edsoo.ru/00adf518
TPS3HCHHUE OKPYXKAIOIICH CPEJIbI
COEJIMHEHUSIMU a30Ta
33 dochop. Oxeun pochopa (V) u or
docdopnas kucnota, pusndeckue bubnuoteka [JOK
Y XUMHUYECKUE CBOMCTBA, MOTyYe- https://m.edsoo.ru/00adf68a
HUE
34 Hcnons3oBanue dpocdaros B Kade-
CTBE MHUHEPATbHBIX YA0OPEHUH. bubnuoteka [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
35 | Obmrast xapakrepu-
CTHKa XUMHYECKUX v
anemeHToB [VA- [/IEPOL, PACHIPOCTPAHCIHE B bubnnorexa [JOK
TPYIIBL. YTIEPOa U HpHpOHe’v(pHBquCKHe 1 XM https://m.edsoo.ru/00adfd9c
. CKHE CBOMCTBA
KPEMHUI U UX COE/IH-
Henus (9)
36 Oxkcuipl yriaepoaa, ux Gpusndeckue
1 XUMHYECKHUE CBOMCTBA. JKOJIO- but6mmorekxa [IOK
TUYeCKHe MPoOJIeMbl, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuoM yriepona (IV)
37 YronpHas KUCIOTa U €€ COU bubmorexa [IOK
https://m.edso00.ru/00ae006¢c
38 [Tpaktuyeckas padora Ne 4 o Te- or Bubmiorexa [IOK

Mme "[lonydeHue yriekucnoro rasa.
KayecTBeHHas peakuus Ha KapOo-

https://m.edso0.ru/00ae027e
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HaTt-noH"

39 [lepBoHaYaILHEBIE IOHATHSI 00 Op-
FaHli/I‘leCKI/IX BEIEeCTBaX KakK O cop- Bubmzorexa HOK
https://m.edsoo0.ru/00ae054e
CAMHEHUSX YIiiepoa
40 Kpemuuii u ero coenuHeHust bubmiorexa LIOK
https://m.edso0.ru/00ae080a
41 [Tpaktuyeckas padora Ne 5. Peme- | @I
HUE SKCIICPUMEHTAIIBHBIX 3a7a4 110 but6mmoreka [IOK
TeMe «BaxkHelre HeMeTalIbl 1 https://m.edso0.ru/00ae0bf2
X COCIUHCHUS
42 O00011IcHIE U CHCTEMATHU3AIINS
3HaHUM 110 TeMe «BakHelme He-
METaJUIbl U UX COCIHHCHHUS)
43 Kontpoarnas padora Ne3 mo teme or
«Baxcrl){eﬁmne I})IeMeTamnﬂ U UX Brbmuorexa LIOK
https://m.edso0.ru/00ae0el8
COEIMHEHUS
44 | Paznen 3.Metamiabl u | O01as XapakTepUCTUKA XUMUYe-
HX coezmnevlmﬂ (20) CKHX 3JIEMEHTOB — METAJIJIOB. BuGmorexa LIOK
OOmue cBoiicTBa Me- | MeTamaudeckas CBSI3b U METaJLIU- _
.. https://m.edso0.ru/00ae103e
Ta/uIoB (4) YyecKas KpUCTAJUTMYECKas pemIéTKa.
du3nyecKue CBOMCTBA METAIIOB
45 XuMHYecKre CBOHCTBA METAJIIOB.
DIIEKTPOXUMUYECKUN PsiJ] HATIPSI- Bubmiorexa LIOK
. https://m.edso0.ru/00ael1156
JKEHUH METaIJIOB
46 OO6mrme crnocoObl MOTyYeHHsT Me-
tayutoB. CraBel. BerunciieHus no
YpaBHEHUSAM XUMHUUYECKUX PeaK- Bubmuorexa IIOK
N https://m.edso0.ru/00ae1156
IIUH, €CJTM OJIUH U3 PEareHTOB CO-
JEP>KHUT MPUMECH
at [TonsiTHe 0 KOPPO3UU METAIIIOB Bubmorexa LIOK
https://m.edso0.ru/00ae1278
48 | BaxkHeiiire MeTaIbl ®I' | bubauoreka [JOK
U ux coeaunenus (16) [lernoumsie meraer https://m.edsoo.ru/00ae14b2
49 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnorexa [JOK
KaJus https://m.edsoo0.ru/00ae14b2
50 [[lemouno3emMenbHBIE METAIIITBI — bubnnorexa [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
51 Baxxneiinue coeiMHeHUS KalbIIUs @I | bubmorexa HOK
https://m.edsoo.ru/00ael15e8
52 O00011eHNE U CHCTEMATH3AIINS or
3HAHUI
53 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ but6mmoreka [IOK
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
54 IIpakTuyeckas padora Ne 6 1o Te- or
MS ”}KéCTKOCTLpBonLI 1 METO/JIbI €€ Bubmiorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUSI
55 P y—— but6mmorekxa [IOK
https://m.edsoo.ru/00aelc64
56 AmM@oTepHbIe cBOWCTBA OKCHIA U bubnuotexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
57 Keneso bu6nunorexa LIOK
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https://m.edso0.ru/00ae1d86

58 OKcuabl, THAPOKCUIBI U COJIH JKE- bubnuorexa [JOK
ne3a (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
59 O060011IeHNEe U CUCTeMAaTU3aIHs
3HAHUI
60 [TpakTuueckas padora Ne 7. Pemie- | @I
HUE 3KCIIEPUMEHTANIbHBIX 3314 110 bu6muoteka [JOK
TeMe «BakHel1ne MeTasuibl U UX https://m.edsoo.ru/00ae3de8
COCJTUHEHUS
61 Brruucienus no ypaBHEHUSIM XH1-
MUYECKHUX PEAKLHUM, €CIIU OJJUH U3
pEareHToB JIaH B U30BITKE HIIN CO- bubnuotexa [JOK
JIEP>KUT NpUMeECH. Boruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaxiuu
62 O060011IeHNE U CUCTEMATU3ALUS or
3HaHUi 10 TeMe «BaxHeiine me-
TaJUIbl U UX COCTUHEHUSD)
63 Konrponsnas padora Ne4 mo reme | @I
«Baxknenmue MeTaJlibl U UX CO-
CITMHCHUSDY
64 | Pazgea 4. Xumus u or
OKpY:Kalolas cpeaa
(5) BemectBa u MaTepuaisl B moBce- bu6mmoreka LIOK
BemiectBa 1 maTepua- | JTHEBHOM )KM3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
JIbI B KM3HU YEJIOBEKa
(4)
65 XUMHYECKOE 3arpsi3HEHUE OKPY- bubnuorexa [IOK
JKArOIIEN CPEIbI https://m.edsoo0.ru/00ae4270
66 Ponbp XxumMuu B pelieHnu 3K0JI0TU- bubnuoteka [JOK
YECKHUX MpolieM https://m.edsoo.ru/00ae4270
67 ®I' | bubauoreka LJOK
O060011eH1E U cUcTeMaTu3alus https://m.edsoo.ru/00ad9ch2bn6
3HaHMHI nnoteka [JOK
https://m.edsoo.ru/00ae0dOa
68 | 3akmrouenue (1) ®I' | bubmmoreka [JOK

KonrtponsHas pabora

https://m.edsoo.ru/00adb33c
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