


AHHOTAISA K PABOYE

[TPOITPAMME

Ha 6a3e nienTpa oOpa3oBaHus €CTECTBEHHO-HAYYHOU U TEXHOJIOTHUECKOMN

HaIlpaBJICHHOCTH «Touka  poctan o0OecrieunBaeTcss  peaau3aius
oOpa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHOHAyYHOM U TEXHOJIOTHYECKOU
HaIlpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHSIMU
3aKOHO/IaTeJIhCTBA B c(hpepe 00pazoBaHUs U C YUETOM pekoMeHanuii denepanbHOro
oreparopa yueOHOro mpeameTa « X uMHUsh».

Pabouast mporpamma paspaborana Ha ocHoBe DPI'OC BTOpOro mMOKOIECHMUS,
NPUMEPHON MPOrpaMMbl OCHOBHOT'O OOIIET0 oOpa3oBaHUsi MO XUMHUH (0a30BbIi
ypoBeHb) 1 aBTopckoi nporpammel I'.E. Pyasutuc, @.I'. ®ensaman (I'.E. Pyasuruc,
®.I'. ®dempaman  nmporpamMma  Kypca xumumn g 10-11 kmaccos
obmreoOpazoBarenbHbIX yupexaeHuit 1U: Ipocsemenne,2020r).

1. MECTO YUYEBHOI'O ITPEJIMETA

®denepanbHbIi OA3UCHBIN YUE€OHBIN TUIaH 1711 00pa30BaTENbHBIX YUPEKICHHUM
Poccuiickoit deaepaiiiu OTBOJUT Ha ATane OCHOBHOTO oOiero oopazoBanus 70
4acoB JIJIsl 00513aTEJIbHOTO U3YyUYEeHUS 00pa3oBaTeIbHOM 001acTh « Xumusy. Pabouas
nporpamma paccuntana Ha 68 ydacoB (1 gac B Henento, 34 yueOHBIX Heaenb B 10
kiacce, 34 yueOHbix Hemenb B 11 kiacce). JlanHas mporpaMma KOHKPETU3UPYET
coJiep>KaHue CTaHAapTa, JacT pacnpeeseHue yueOHbIX 4acoB M0 pasjienaM Kypca,
MOCJIEIOBATEIBHOCTh M3YyUYEHUS TEM U PAa3[EeiIOB C YYCTOM MEKIPEAMETHBIX U
OpEeIMETHBIX CBsI3€H, JOTMKM Y4YeOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
yJammxcsi.

2. IEJIN 1 3AJAYN U3YYEHM A YUEBHOI'O npeamera

[lenn n3ydyeHus: XuMuu:

[] ocBOEHHE 3HAHMM O XMMHYECKOM COCTaBIISIIOLIEH E€CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, BAXKHEHIINX XUMUYECKHUX MMOHATHSIX, 3aKOHAX U TEOPUSIX;

[} oBnajeHre yMEHUSIMHU IPUMEHSITH MOJTyYEHHbIE 3HAHUSA JIsl O0OBSICHEHUS

Pa3HOOOpa3HBIX XMMHUYECKUX SBJICHHM M CBOWCTB BEIIECTB, OLEHKH POJIU
XUMUH B

Pa3BUTHUM COBPEMEHHBIX TEXHOJOTUM U MOJYYCHUU HOBBIX MaTEPUAJIOB,;

[} pa3BUTHE MO3HABATEIHHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN
B IIPOLIECCE CAMOCTOSITEILHOTO MPUOOPETeHHS XUMHUYECKHX 3HAaHUU C
WCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB UH(POPMAIHU, B TOM YHUCTIE

KOMITBIOTEPHBIX;

1 BocmuTaHue YOEKIECHHOCTHM B TIO3UTUBHOW PO XHUMHUU B KU3HU
COBPEMEHHOT0 00IIeCTBa, HEOOXOIUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U OKPY’KaIOILIEH Cpeae;



[l mpuMeHeHHEe TIOJY4YeHHBIX 3HaHUM W yYMEHUH i1 Oe30MacHOro
UCITOJIb30BAaHUSI BEIIECTB M MaTepUaloB B OBITY, CEIbCKOM XO3AWCTBE M Ha
IIPOM3BOJICTBE, PEUICHUS IPAKTUYECKUX 3a4a4 B IIOBCEJHECBHOM JKW3HH,
IIPEAYNPEKICHNS ABJICHUHN, HAHOCAIIUX BPEl 3J0POBBIO YEI0BEKA U OKPYKAIOLEH

cpene.
3amauu:

1. ChopmupoBaTh 3HaHHE MOHATUN U 3aKOHOB XUMUU;

2. BocniuThiBaTh 00IIEUETIOBEUYECKYIO KYIbTYPY;

3. Yuuth HaOMI01aTh, TPUMEHSTH MOJYYCHHBIC 3HAHUS HA TIPAKTHKE.

3. CTPYKTYPA YUEBHOI'O ITPEJJIMETA

[] MeToapl NO3HaHWS B XUMHH.

] TeopeTnueckre OCHOBBI XUMHUH

] Heopranuueckasi Xumus

[J Oprannueckas XuMHs

[] DKCNIEpUMEHTAIBHBIE OCHOBBI XUMUU

[] XUMHUS ¥ )KU3Hb

4. OCHOBHBIE OBPA30OBATEJIbHBIE TEXHOJIOI'MU

Peanuzanus 1anHOM MpoOrpaMMbl pacCUrTaHa HA UCITOJIb30BAaHUE TPAIULIMOHHBIX
TEXHOJIOTHIA, a TAK)KE METOJIOB COBPEMEHHBIX 00pa3oBaTebHbIX TexHomorHi. [Ipn

MIPOBEJICHUH YPOKOB HCIIOJB3YIOTCS Clieayroniie popMbl pabOThI: JeKkius, Oecena,
paccka3, MHCTPYKTaX, JEMOHCTpAIus, YIPaXHEHUsS, pelIeHHue 3aaad, padora ¢
KHUTOU.

MeTtonpl, mpUMEHsIEeMbIE TIPU U3YYCHUH XUMUU: MIPOOJIEMHBIHN, POSKTHBIN,

pa3BuUBalolee oOydJeHwue, nH()OPMAITMOHHO-KOMMYHUKATUBHEIE,
OOBSCHUTETLHOWILTIOCTPATUBHBIN,  PENPOIYKTUBHBINH,  YaCTUYHO-TIOMCKOBBIH,
HCCIIEI0BATEIIbCKUM.

B peanuzauny gaHHON NporpaMMbl UCHIOJIB3YIOTCS CIEIYIOIINE CPEICTBA!

] o6opynoBanue nentpa « Touka pocray



[} yueOHO-1a00paTopHOE 000PYI0BAHNUE;

[ yueOHO-TIpOM3BOJCTBEHHOE 000PYI0BaHUE;

] qumakTHYeCKas TEXHHKa,

[ yueOHO-HATJISTHBIC TTOCOOUS;

[ TeXHUYECKHE CpeICTBA O0YUEHHS M aBTOMATH3UPOBAHHBIC CUCTEMBI O0yYCHUSI.
5. TPEBOBAHI K YPOBHIO ITOJAI'OTOBKU

B pesynbrare u3yueHus XMMUM Ha 0a30BOM YPOBHE YUYEHHMK JOJDKEH 3HATh /
MMOHUMATh:

[] Ba)KHEWILIME XMMHYECKHE TOHSATHUS: BEIIECTBO, XMMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIIbHBIE aTOMHAsI M MOJIEKYJIIPHAsl MaccChbl, HOH, aJUIOTPONUS,
M30TOIbI, XUMUYECKasi CBS3b, AJIEKTPOOTPUIIATEIHHOCTh, BaJICHTHOCTh, CTEIEHb
OKHUCJIEHHSI, MOJIb, MOJIIPHAsA Macca, MOJISIPHBIA 00BbEM, BEIIECTBA MOJIEKYJIIPHOTO
U HEMOJEKYJISPHOIO CTPOEHHUsS, pacCTBOPBI, BJEKTPOJUT M HE BJIEKTPOJIUT,
AIEKTPOJIMTUYECKAS] TUCCOLMAIIUS, OKUCITUTEIh U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAaHOBJICHHE, TEIJIOBOM 3(PPEKT peakiuu, CKOPOCTh XUMHUYECKON pPEaKIuH,
KaTajin3, XUMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKEJET, PYHKITMOHAIIbHAS TPYIINA,
HU30MepHsi, TOMOJIOTHS;

] OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHSI MacChl BEIECTB, [IOCTOSIHCTBA COCTABA,
MEPUOINYECKUI 3aKOH;

l OCHOBHBIC TCOpHMH XHUMMHHU!: XUMHUYECKOM CBi3H, BHCKTpOHHTquCKOﬁ
Aucconranuu, CTpOCHHA OPraHn4CCKruX COCI[HHCHHﬁ;

[ Ba)XHEHIIME BEIIECTBA M MaTepuajbl: OCHOBHbIC METAJUIbl U CIUIaBbl; CEpHasi,
COJIsiHAasl, a30THAsi M YKCYCHasi KHUCIOTHI; IIEJIOYHM, aMMHaK, MHUHEpaJbHbIE
yAoOpeHus, MeTaH, dTWIEH, aleTUJIeH, OCH30J, ATaHOJI, KHUPHI, MBI, TJIFOK03a,
caxapo3sa, KpaxmaJ, KjJeT4aTka, OeJIK1, HCKYCCTBEHHbIEC M1 CHHTETUUECKHE BOJIOKHA,
Kay4yKH, IJIaCTMACChl;

B pesynbTaTe u3ydyeHusi XMMuu Ha 0a30BOM YPOBHE YUEHUK JIOJKEH YMETh:

[} Ha3pIBaTh W3YUYEHHBIC BEIIECTBA M0 «TPUBHAIHHOW» WM MEXITYHApPOIHON
HOMEHKJIATYPE;

L] ONnpcCACIIAThb: BAJICHTHOCTb U CTCIICHL OKHUCJIICHHUA XUMHWYCCKUX 3JICMCHTOB, THII
XMMHUYECKOM CBSI3U B COCAMHCHUAX, 3aps]] HMOHA, XapaKTCPp CPCAbl B BOAHLIX



pacTBOpax HCOPTraHHUYCCKHUX COGI[I/IHeHI/II\/i, OKHCIIUTCIIb MW BOCCTAHOBHTCIIb,
MPUHAAJIC)KKHOCTDb BCHICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKHUX COCHHHCHHﬁ;

[]  XapakTepu3oBaTh: OJJIEMEHTHl MaJlbIX MEPUOJOB IO HUX I[OJOKEHUIO B
nepuoandeckor cucreme J[.M.MenzaeneeBa; oOImMe XUMHYECKUE CBOMCTBa
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX M OPTaHUYECKUX
COCIMHEHU; CTPOCHUE M XHUMHUYECKHE CBOWCTBA M3YYEHHBIX OPTraHUYECKUX
COCIMHCHMI;

[} OOBSICHAITE: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U CTPOCHUS;, IIPUPOTY
XMMHYECKOM CBS3M (MOHHOM, KOBAJICHTHOM, METAJUIMYECKOM), 3aBHCHUMOCTD
CKOPOCTH XHWMHUYECKOM pEaKIUMU U IOJIOKEHUS XUMHYECKOTO PABHOBECHUS OT
pa3IuYHbIX (PAKTOPOB;

[]  BBINOJTHATh XUMHUYECKUH HSKCIEPUMEHT IO PACHO3HABAHUIO BaKHEHIIUX
HEOPTaHWYECKUX M OPraHUYeCKHX BEIIECTB C KCIOJIb30BAHUEM HHUQPPOBOI
naboparopuu B paMkax npoekra —Touka pocral;

[l OpoBOAWUTH CAMOCTOSATENBHBIA TIOMCK XMMHMUYECKOHM HHGpOpMaLuu C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX — HM3JaHHM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); UCHOIb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTUH [UIsl OOpaOOTKM U Tepefaud XUMHUYEeCKO wuHpopMmaluu Hu ee
IpEeJICTaBICHUS B pa3IMYHbIX (hOpMaXx;

B pesynbTate n3yueHus XumMun Ha 6a30BOM YPOBHE YUCHHK JIOJKEH UCTIOIh30BaTh
MPUOOPETECHHBIC 3HAHUS U YMEHHUSI B IPAKTUUYECKOU IEATETbHOCTH U

HOBCGI[HCBHOP'I KHU3HU OJIA:

[] OOBsICHEHUS XMMHYECKUX SIBJICHUM, MPOUCXOAIINX B MPUPOJE, OBITY M Ha
IIPOU3BOJICTBE;

(] ompenesieHUss BO3MOXHOCTH IMPOTEKAHHUS XHUMUYECKHMX MPEBpAILICHUN B
PA3JIUYHBIX YCJIOBUAX U OLICHKHU UX MOCJIEACTBUN;

[ 5KOJIOTHYECKH TPAMOTHOTO MTOBEICHUS B OKPYKAIOIIEH cpelie;
[ OLIEHKH BIIUSIHUSI XUMUYECKOTO 3arpsi3HEHUS OKPY KarOIIeH Cpe/ibl Ha OPraHU3M
YeJI0BeKa U IPYTHUe )KUBbIE OPraHU3MBbI;

] ©Oe3omacHOro oOpamieHuss ¢ TOPIOYMMHM M TOKCUYHBIMU BEIIECTBAMH,
1a060paTOPHBIM 000PYAOBAHUEM;



|| IpUTOTOBJIEHUS PaCTBOPOB 33AHHOM KOHIIEHTPALMU B OBITY U Ha IPOU3BO/ICTBE;

(] KpUTHMYECKOM  OLIEHKHM  JOCTOBEPHOCTH  XMMHYECKOW  uHbOpMaIuu,
MOCTYNAIOIIEUN3 Pa3HbIX UCTOYHUKOB;

[} moHMMaHUs B3aMMOCBS3U yU4e€OHOTO MpeMeTa ¢ 0OCOOEHHOCTSIMU Tpodeccuil u
podecCUOHaNBbHOMN NesATEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUA 10 TAHHOMY
y4eOHOMY MpPEIMETY.

6. DOPMbI KOHTPOJIA

OcHOBHBIMH (pOpMaMU U BUAAMHU KOHTPOJISI 3HAHUHM, YMEHUN U HABBIKOB SIBJISIIOTCSI:
TEKYIIUH KOHTPOJIb B opMe YCTHOTO (DPOHTAILHOTO OMPOCa, KOHTPOJIBHBIX padoT,
XUMHUYECKUX JIUKTAaHTOB, TECTOB, IMPOBEPOYHBIX PAOOT, J1abOpaTOpHBIX PadoT;
UTOTOBBII KOHTPOJIb — UTOTOBAsi KOHTPOJIbHAS paboTa.

7. NCITOJIb3OBAHUE SJIEMEHTOB JUCTAHIIMMOHHOI'O "
SJIEKTPOHHOI'O ObYYEHUA

Jns peanuzanuu  JAHHOW MpOrpaMMbl MOTYT MPUMEHATHCS JUCTAHIIMOHHBIC
oOpa3oBaTeNbHbIE TEXHOJOTMU U DJIEKTPOHHOE oOyuenue. Hcnonb3zyembie
oOpazoBarenbHbie mwaTdopmsl (caiitel): S Knacc, Pemry OI'D, POIII.

8. PABOYAS ITPOI'PAMMA 110 «XUMHN» HA BA3E LIEHTPA
OBPA3OBAHUMA «TOUKA POCTA»

Coznanue 1meHTtpa «Touka pocrtay mpenanoiaraer pa3BUTHE 00pa30BaTEILHOU
HHPPACTPYKTYphl 00111e00pa30BaTEIbHON OpraHu3allii, B TOM YHCJIE OCHAIICHUE
o011eo0pazoBaTeNbHON OpraHU3aluu:

[] obopynoBaHueM, cpeicTBaMu OOyUEHUS W BOCIUTAHUS JUIA U3y4deHUs (B TOM
YUCIIE DKCIEPUMEHTAIbHOTO) MPEAMETOB, KYypCOB, JUCHMIUIMH (MOJIYJEi)
€CTECTBEHHO-HAYYHOW  HAMPABJICHHOCTH  NPU  peaM3alUd  OCHOBHBIX
00111e00pa30BaTENIbHBIX MPOTPAMM U JIOMOJHHUTEIBHBIX 00Ie00pa30BaTEIbHBIX
nporpaMM, B TOM 4YHCJIE JJIs paCIIMPEHUs COJEpKaHUs ydeOHOro mpeamera
«XUMU;

[1 oOopynoBaHueM, CpeACTBaMU OOy4Y€HHsS M BOCIUTAHUSA JI peau3aluu
IporpaMm JOTIOTHUTEIBHOTO oOpa3oBaHus €CTECTBEHHO-HAY4YHOMI
HaIlPaBJIEHHOCTH;

[} KOMITBIOTEPHBIM U UHBIM 000PYOBaHUEM.



CoBpeMeHHbIE 3KCIEPUMEHTAIbHBIE HUCCIEAOBAHUS 10 XUMHUH YK€ TPYAHO
IpeICTaBUTh 0€3 HCIMOJIb30BaHMS HE TOJBKO AHAJIOTOBBIX, HO M LHU(POBBIX
u3MepuTenbHbIX mpubopos. B ®enepansuom ['ocynapctBenHoM O6pa3oBaTeabHOM
Cranmapre (®I'OC) mnpommcaHo, YTO OJHUM M3 YHHUBEPCAIbHBIX YyUEeOHBIX
NecTBUH, MPUOOPETaeMBIX YYalUMUCS, JOJDKHO CTaTb YMEHHE «IIPOBEICHUS
OIBITOB, TPOCTHIX SKCHEPUMEHTATIBHBIX MCCICIOBAHUMN, MPSMBIX U KOCBEHHBIX
U3MEPEeHUN C UCMOIb30BAHUEM aHAJIOTOBBIX U LU(MPOBBIX H3MEPHUTEIBHBIX
npuOOpoB». YUEOHBIN SKCIIEPUMEHT MO XUMHHU, MPOBOJUMBIA Ha TPAJIULIUOHHOM
o0opynoBaHuu, 6€3 MprUMEHEHUS ITU(DPOBBIX TA00OPATOPHA, HE MOXKET TTO3BOJIUTH B
MOJTHOM Mepe PeIInTh BCE 3a/ladyd B COBPEMEHHOM MIKOJIE. DTO CBSA3aHO C PSIOM
IPUYUH:

[ TPpaJUIUOHHOC IMKOJbHOC 06opy)1013aHHe H3-3a OrpaHHMYCHUA TCXHHYCCKHX
BO3MOKHOCTEH HE IO3BOJISICT IMPOBOAHUTHE MHOT'HC KOJIMYCCTBCHHBIC UCCIICTOBAHMS;

[] IIATENBHOCTh MPOBEICHUA XUMHUYECKUX UCCIEAOBAHUI HE BCETIa COTJIACYETCA C
JUTUTEILHOCTBIO YUE€OHBIX 3aHATHIA;

[ BO3MOXHOCTbD IIPOBCACHUS MHOI'UX I/ICCJ'ICI[OBaHI/Iﬁ OTPaHUYHBACTCS
Tp€6OBaHI/IHMI/I TEXHUKHU 0€30ITaCHOCTH U Ap.

[MudpoBas maboparopusi TMOJHOCTBIO MEHSET METOJIUKY M  COJAEpKaHUE
HKCIEPUMEHTAIBHON JAESITEIbHOCTU U PElIaeT BhIICTIEPEUNCICHHbBIE TPOOIEMBI.

[[Inpokuii COEKTp AATYMKOB MO3BOJSET yUAIIMMCS 3HAKOMUTHCS C MapameTrpamMu
XUMHUYECKOTO OKCIIEPUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KoJInuecTBeHHOM ypoBHE. [{udpoBas nadopatopus M0o3BOJSET BECTU IJTUTEIbHBIN
AKCIEPUMEHT JIa)K€ B OTCYTCTBUE DKCIEPUMEHTATOPa, a 4acTOTa UX U3MEpPEHUM
HEIO/IBJIACTHA YEJI0BEUYECKOMY BOCIPUSTHIO.

B mnporecce ¢opMHpoBaHUS SKCHEPUMEHTAIBHBIX YMEHUW YYEHHK OOydaeTcs
IpECTaBISITh HHYOPMALIHUIO 00 UCCIETIOBAaHUH B UETHIPEX BUAX:

[l B B€p6aJ'IBHOMI OIMMCBIBATb OJOKCIICPUMECHT, CO31aBaTb CJIOBCCHYIO MOJCIIb
9KCIICPUMCHTA, (bHKCHpOBaTB BHUMAaHUC Ha HU3MCPACMBIX BCJINYHWHAX,
TCPMHUHOJIOTHH,

[] B TaOJMYHOM: 3aMOJHATH TAOJMLBI JaHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHUS
rpadukoB (MpU 3TOM y YyYalIUXCAd BO3HUKAET IEPBUYHOE TMPEACTABICHUE O
MacmTabax BeJMYH);

] B rpadhuueckoM: cTpouTh rpadUKy 1Mo TAOIUYHBIM JTaHHBIM, YTO JaCT



BO3MOXHOCTh IEPEX0/IA K BBIIBUKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEK]ly BeTMYMHAMHU (IIPY 3TOM YUHUTEJbh MOKA3bIBAET MPEUMYIIIECTBO B
BU3yaJIN3alM1 3aBUCUMOCTEN MEX1y BEIMYMHAMU, HATJISIHOCTD U
MHOTOMEPHOCTb);

[ B BUJIe MATEMAaTUYECKUX YPABHEHUI: JaBaTh MAaTEMAaTHUYECKOE OMMCAHNE
B3aMMOCBSI3H BEJIMUMH, MaTEMaTHYECKOe 0000IIIEeHHUE.

[lepexop OT KakI0TO 3Tana NpeAcTaBIeHUsI MH()OPMAMU 3aHUMAET TOBOJIBHO
00JIbIIIOH MPOMEKYTOK BpeMeHU. [[udpoBbie 1abopaTopru Cy1mecTBEHHO SKOHOMSIT
BpeMs. DTO BpeMsi MOXKHO MOTpatuth corsiacHo ®I'OC Ha popmupoBanue
MCCIIEIOBATENbCKUX YMEHUHN yUAIINXCsl, KOTOPBIE BBIPAXKAIOTCS B CIEAYIOLIUX
JNICUCTBUSX:

) onpeneneHue mpooIeMbl;

[ mocTaHOBKA UCCJIEIOBATEILCKON 3a/1a4H;

[J mIIaHupOBaHUE PEIICHUS 3a1a4H;

[] mOCTpOEHUE MOJETIEH;

| BBIZBMXKEHUE TUIIOTES;

(] sKCTIepUMEHTaJIbHAs TPOBEPKA TUIIOTE3;

[ aHaNM3 JaHHBIX SKCIIEPUMEHTOB WM HAOJIIOACHUM;

[ popmynupoBaHUE BHIBOJIOB.

[locnennue roapl y ydamuxcsi HaOMIOJAETCS HHU3KAash MOTHUBALUS HW3Y4YEHUS
€CTECTBEHHO-HAYYHBIX JUCHUIUIMH M Kak CJEACTBUE TaJeHHe KadyecTBa
oOpa3oBaHUs.

[ToctaBnsieMble B IIKOJBI COBPEMEHHBIE CPEJCTBAa OOyuYeHHUs, B paMKaxX IpOeKTa
«Touka pocta» coaep:KaT MPUHLUIINAILHO HOBOE 000pyn0BaHUE. DTO IU(PPOBbIE
7ab0paTOpUM M JATYUKOBBIE CUCTEMBI. B OCHOBY 00pa3oBaTesbHON MpPOrpaMMbl
3aJI0)KEHO TpUMeHeHue HUQPOBbIX JabopaTtopuil. TemaTuka MpeaIOKEHHBIX
HKCIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB COOTBETCTBYET CTPYKTYPE NPUMEPHOMN



oOpa3oBaTeNnpbHON  MporpaMMbl 1O XWUMHH, cojepxkaHuto DenepaabHOro
rocyiapcTBeHHOTro oOpazoBatenbHOro cranaapra (OI'OC) cpennero (MOJHOIO)
oO1mero oOpa3oBaHwMsL.

PaccmoTpenHbie B TOCOOMH OMBITHI MPOIIUTH HIUPOKYIO anpodannio. MHoroneTHss
MpaKkTUKa UCIHOJIb30BaHUSI XUMHUUYECKHX mnpudopos, IIJI B mikosne mokasana, 4To
COBPEMEHHBIE TEXHUYECKHE CPEJICTBA OOYYEHHS] HOBOTO IOKOJEHUS MO3BOJISIOT
JTOOUTHCSI BHICOKOTO YPOBHSI YCBOEHHUSI y4eOHOro Marepuasia, YCTOHYMBOTO pocTa
MO3HABATENILHOTO HWHTEpeca IIKOJbHUKOB, T.€. MPEOJO0JIETh T€ MPOOJEMBI, O
KOTOPBIX TaK MHOTO TOBOPSAT, KOTJa peYb 3aXOJUT O COBPEMEHHOM IIKOJIHHOM
XUMHUYECKOM 00pa30BaHUM.

OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOM FA3BI IIEHTPA «TOUKA
POCTA», UCIIOJIb3YEMOT O JIJISI PEAJIU3AITN OEPA30BATEJIBHOM
[TPOTPAMMBI B PAMKAX TTPEITOJJABAHUWA XMW
MarepuanbHo-TexHudeckass 0a3za 1meHTtpa «Touka pocray BKIOYaeT B cels
COBpEMEHHbIE M Kiaccudyeckue npuodopsl. IlocienHue mpouui MHOTOJIETHIONO
ampoOaInIo B IIKOJIE U MOIYYHIIU TPU3HaHUE Y yunTeneil xumun. K Hum oTHOCSTCS:
[] mpuOop i AEMOHCTpPAalMU 3aBUCHUMOCTU CKOPOCTH PEAKLHMHU OT PA3THYHBIX
(akTopoB;

(] ammapatr juisi TPOBENCHUS] XUMHUYECKUX pEakluid, mpuOop Mg OIBITOB C
AIIEKTPUYECKUM TOKOM;

[l mpubop g H3ydyeHUs cocCTaBa BO3JyXa W MHOTHUE JIpyrue. YUMTbhIBas
MPAKTUYECKUN OTBIT TPUMEHEHUS JAaHHOTO 00OPY/I0BaHUS Ha YPOKAaX XUMUH, MbI
JaTuM JIUIIb KpaTKoe omnucaHue mnpuoopoB. OCHOBHOM akKIEHT celaeM Ha
ONMHMCAHUK LUPPOBBIX TAOOPATOPUIA U UX BO3MOXKHOCTSIX.

[uppoBas (yuenuueckas) mnabopatopus (LIJI), mnporpammHo-annapaTHbIN
KOMILJIEKC, JaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOro oO0OpyIoBaHus,
BKJIFOYAIONIUN  U3MEPUTEIbHBIM  ONOK, uWHTEeppehHc KOTOpPOro  IMO3BOJISET
o0ecnieunBaTh CBA3b C TEPCOHAJIbHBIM KOMIIBIOTEPOM, M Ha0Op JaTYMKOB,
PETUCTPUPYIOMIUX 3HAUCHUS PA3IMYHbIX (PU3MUECKUX BEJINYHUH.

Hatunk pH npegnazHaueH s M3MepeHusi BojaopoaHoro mnokazatens (pH). B
HACTOAIIEe BpeMsl B IIKOJNYy TIOCTYMarOT KOMOWHHWPOBAaHHBIE JIAaTYUKH,
COBMENIAIOUIUE B c€0€ CTEKIISIHHBIN 3JEKTPO/I C JIEKTPOJAOM CPABHEHUS, UTO JI€JIaeT
paboTy 1o M3MEPEHHI0 BOJOPOIHOIO ToKazaTess 0osiee komdbopTHOU. [nana3oH
u3mepenuid pH ot 0 1o 14. Ucnons3yeTtcs 115l ©3MEPEHHs BOJIOPOIHOTO MTOKA3aTes
BOJIHBIX PACTBOPOB B PA3NIMYHBIX MCCIEAOBAHUSAX OOBEKTOB OKPY)KAIOIIEH CPEIbI.
JlaTuuk TemMnepatypsbl INIATUHOBBIN — MPOCTOM U HAJIC)KHBIN AaTYHK, TPEHA3HAUCH
JUTsL U3MEPEHUsI TEMIIEpaTyphbl B BOJHBIX PAcTBOpax M B ra3oBbIX cpenax. Mmeer



pa3nuuHblii  auana3zoH wusMmepeHut or — 40 go +180 °C. Texnuueckue
XapaKTepUCTUKHU JAaTYMKa YKa3aHbl B MHCTPYKIUHU 10 HKCIUTyaTallUH.
2JlaT4uK TEMIIEpATypbl TEPMONIAPHBIN MPEIHA3HAYEH I U3MEPEHUS TEMIIEpPATyp
no 900 °C. Hcnonb3yeTcss Mpu BHINOTHEHUH PadOT, CBA3AHHBIX C HM3MEpPEHHE
TEMIIEPATYP MJIAMEHH, IUIABJIICHUS U Pa3JI0KEHUS BEIIECTB.
JlaTuvK ONTHYECKOW IMIOTHOCTU (KOJOPUMETpP) — MpeIHa3HAUYeH IJIsi U3MEPEHUS
ONTHUYECKON IUIOTHOCTU OKPAIIEHHBIX PACTBOPOB. McCHOnb3yercs Mpu U3yYEHUU
TeM «PacTtBopb1», «CKOpOCTh XUMUYECKUX PEAKIIUNY, ONIPEACICHUN KOHIECHTPALUH
OKpAalI€HHBIX HOHOB WJIM COECIMHEHUH.
B KOMIUIEKT BXOJSAT NAaTUYMKU C PA3IMYHOW JJIMHOW BOJIH TOJYNPOBOJAHUKOBBIX
NCTOYHUKOB cBeta: 465 m 525 HM. OOBEM KIOBETHI COCTaBIICT 4MIJI, JJIMHA
ontrudeckoro mytd — 10 mm. J[aT4WK 3JIEKTPONPOBOJHOCTH NpPEAHA3HAYEH IS
U3MEPEHUS YACIBHOU 3JIEKTPOINPOBOAUMOCTH KUAKOCTEN, B TOM YHCIIE U BOJAHBIX
pacTtBOopoB BemiecTB. [IpuMeHsieTcs NMpU W3YyYEHUH TEOPUH SIEKTPOJIUTUYECKOU
JTCCOLUALINY, XapAKTEPUCTUK BOIHBIX PACTBOPOB.
JlaTyuk XJOpUI-MUOHOB UCIIOIB3YETCS [JIl KOJUYECTBEHHOTO OIpe/eTICHUS
COJICp>KaHMsI MOHOB XJIOpAa B BOJIHBIX PAacTBOpax, MOYBE, MpoaykTax nutanus. K
JATYUKY MOJKJII0YAeTCd MOHOCENIEeKTUBHBIN 21ekTpoa (MCD) (pabouuit snekTpon),
MOTEHIUAJI KOTOPOTO 3aBUCUT OT KOHUEHTPALUU OMPEAEIIEMOrO HOHA, B JAHHOM
ciyyae oT koHueHTtpauun aHuoHOB CI'. Ilorenuman HCD onpenpenstor
OTHOCHUTEJIBLHO 3JIEKTPO/Ia CPAaBHEHUS, KaK MIPABUIIO, XJIOPCEPEOPSIHOTO.
Mukpockon 1udpoBoi TpeaHa3HAYEH MJsi U3ydeHUs (GOpPMblI KPUCTAIOB U
HaAOJIOICHUS 32 POCTOM KpHUCTAIIOB. [Tprbop A nmogyyeHus razoB UCIOIb3YEeTCs
JUTSI TIOJTyYeHUS] HEOOJIBIIMX KOJIMYECTB ra30B: BOJAOPOa, KUCIOPoaa (M3 IEPOKCUIA
BOJIOPO/JIa), YTIEKHUCIIOro rasa.

COIAEPKAHUE OBYUEHUSA

8 KVIACC

IlepBoHavaibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4eJOBEKa. XUMHSI B CUCTEME HayK.
Tenma u BemecTBa. PU3WYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOomax Mo3HAHMA B XUMHMHU. YMCTHIE BemecTBa M CMECH.
Crnioco0nI paszjeneHust cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas hopmyra. BaneHTHOCTh aTOMOB XUMUUYECKHX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNnbHaAs aToMHas macca. OTHOcHTeNnbHAs
MOJIEKyJIsipHasg macca. MaccoBast 10J1s1 XUMHYECKOTO JIEMEHTA B COCIMHEHUH.



KomnuectBo Bemectsa. Monbs. MonspHas macca. B3anmocBs3p KoanyecTsa,
Macchl M 4YHCIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuérsl mo dopmynam
XUMHUYECKUX COECTMHEHU.

Pu3NYeCKUe U XUMHUYECKUE SBICHUS. XMMHUECKasd peakius U €€ MPU3HaAKH.
3aKOH COXpaHEHMs] MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHs, 3aMEILICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYI0H, MpaBUiaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKkux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIOACHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOECHCTBHE MeNa C KUCIOTOM) ABICHUM, HaOII0AeHIE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCH]IA
menu (I1) mpu HarpeBaHuu, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3Y4YEHUE CIOCOOOB PA3JENICHHsS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKHU MMOBAPEHHOMN
CONM, HaONIOAGHHE W  OMNHMCAHWE  PE3yJIbTaTOB  MPOBEACHHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEepKHEBBIX ).

BaxxHelue npeacTraBuTe M HEOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BenlecTBo. Haxoxaenuwe kuciaopoga B Hpupoje, (uU3HuUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunpl. Ilpumenenue xkucnopona. CrocoObl
MOJIyYeHHUs] KuclopoAa B JabopaTOpud W NOPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TernoBoit »hdEKT XUMHUUYECKOW pPEakluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb W METAaH. 3arpsA3HEHUE
BO3/IyXa, yCWJICHHE TapHUKOBOTO A (ekTa, pa3pyiieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u poctoe BemecTBo. Haxoxknenue Boaopoaa B IpUpoe,
buznyecKre 1 XMMHUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOObI oTyueHus. Kuciotsl
Y COJIH.

Monsipabiii 00bEM razoB. Pac4€Tel M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesb. PacTBOpEI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpHMMOCTh BELIECTB B BOJIE.
MaccoBasi 10J1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUSI.
Ponb pacTBOpoB B NmpupoJie U B )KU3HU 4enoBeKa. KpyroBopot BoJbI B MPUPOJIE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.



Knaccudukarnus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aMQoTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MYecKHe W XHUMHYECCKUE
CBOMCTBA OKCUJO0B. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PHU3WYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmryueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ouzndeckue u
XMMHUYECKHE CBOWCTBA KHUCIOT. Psn axktuBHOocTM MetaiuioB H. H. bekerosa.
[TonydeHne KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonydenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHUsl KUCIOpOoJa B BO3yXe, MOIYyUYCHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (rmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUJIOB U OTTHCAHUE
UX CBOWCTB, IMOJy4YEHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictTue Bojopoaa ¢ okcugom meau (II) (BozmoxxkHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, ucCcCIenOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEIEIEHHON MAaCCOBOM AOJEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeETauIaMH (HATPUEM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpUANIOB), HCCIEIOBAHUE
00pa3IloB HEOPTaHUUECKUX BEIIECTB PA3IMUHbBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOYEH, U3YyUEHNE B3aUMOJECHCTBUS
okcuga meau (I) ¢ pacTBOpoM CepHON KHUCIOTHI, KACIOT C METa/NIaMU, PEaKIIH
HEWTpaau3aluu, MOJIydeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljia IPyTUuM U3 pacTBOpPA COJIM, PEIICHUE AKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe
«Baxknenme Kiraccbl HEOPraHUYECKUX COSAUHEHUID.

Iepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB /. W. MengeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OxHCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeaKIIMU

[lepBble MOMBITKK KIaCCH(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHbIE U WIEIOYHO3EMEIBHBIE METaJUIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.



[lepnonnuecknit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u qimuHHONIEpHoaHAs hopmb [leproanyaeckoit
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneesa. Ilepuonbl u rpyrisl.
Du3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnognueckon cucremsl [I. M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneesa.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynmaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leproanyecko CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MennmenmeeB — yd€HbId U
IpaKIaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJsIpHAasT W HEMOJIApHAsl) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  oxkucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchl OKMCIIEHNs U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakluy pas3iokKeHHsl, COeIMHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHM, SIBJISIOIINXCS CUCTEMHBIMM ISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE MOHATHUS: HAY4YHbIH (DakT, rMIoTe3a, Teopus,
3aKOH, aHaJu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
paroaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHUE BEIECTBa, Tra3, (U3MUECKHe BEIMYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buomnorus: dorocuntes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
MCKONAeMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus



[lepnonnuecknit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAJINSL, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM dJeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MIPU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'€TEPOTrEeHHBIX
peakuusax. Ilonsarue o xkaranuse. [lonsaTre 0 XUMUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU W TOJOKEHUE XHUMHYECKOIO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHUM

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUNUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTnonsl, aHnoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconanuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peaKkIuii HOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOIHAIUY.
KauectBeHHbIe peakunu Ha HOHBL. [IoHSATHE O THIpPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJ1opuaa HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIINU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, ITPOLECCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIMX



OpU3HAKKW TPOTEKAHUS peakluid HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEHUe, pPEeaKUu pas3lIoKeHUs,
COCJIMHEHHUS), pACIIO3HABAaHMUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAUuE€CTBEHHBIX PEAKLINI HA HOHBI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 1 MX cOeAMHEHUSA

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEI[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepE XJiopa (B3auMOICHCTBIE
C MeTajulaMH, HeMeTallylaMu, lienodamu). XsopoBojopord. CossiHas KHUCIOTa,
XAMHUYECKHE CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaskHenme XI0puabl U UX HAX0XKICHUE B
IPUPOJE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue cBoicTBa cepbl. CepoBOIOpO, CTpOeHHE, (PU3HYECKUE U
XUMU4Yeckue cBorctBa. OKCHIBI CEpPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIEKAIUe B OCHOBE
IMPOMBIIUIEHHOTO CHoco0a MONy4YeHus CEpHOW KuciaoThl. [IpuMeHeHue cepHOu
KUCIIOThl. CONMU CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha CyJb(ar-HoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TIPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpY’XKarolllel cpefbl COCAUHEHHMSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS.

OO1masi xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyYeHHe U npumeHeHue. Coam aMMOHus,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3MUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B Ka4€CTBE MUHEPATTLHBIX YI0OpEHUI.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
NI, 3arpsi3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOMHBIC
moaudukammu docdopa, Guznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kucnora, GU3NYECKUE U XUMHYECKHUE CBOWMCTBA, TMOJyUYCHHE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PECHHIA.



OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, JTIOTPOIIHbIE MOIU(DUKALINY,
pacrnpocTpaHeHHe B MpUpPOAe, HU3HUecKre U XUMUYECKUE CBOMCTBA. AJCOpOLHUSL.
KpyroBopor yrinepona B mnpupoae. Okcuabl yriepona, UX (U3HYECKHUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA J>KUBBICE OpPraHuW3Mbl, [OJy4YEHUE U
IpPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUMOTE3a TJI0OATBbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3(QekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHeHnue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavyabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[TpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, He(dTh),
OPOAYKTBl UX mepepaboTku (O€H3MH), MX pOJib B OBITY U NPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )KMpax, OeKax, yriieBogax — U uX
pomM B OKM3HH 4YeloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, IOJIy4YEHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01mure npeacTaBieHus o0 OKcHuie
kpemHust (IV) u kpemHueBoit kucnore. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
POMBIIIJICHHOCTH. BakHele CTpouTenbHbIe MaTepuaibl: KepamMHuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIL30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUEeCKHe M XUMHYECKHE CBOMCTBA
rajJloreéHOB M MX COEIMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BHUAEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ coenMHEHUsMHU (BO3MOXKHO HCIIOJIb30BaHHWE BHAEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBAHUS caxapa Mo IeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYCHHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEPHOI KHUCIIOTHI,
IpOBeJCHNE KaYEeCTBEHHON peakliy Ha Cyiab(haT-uOH U HAOII0eHIe TpU3HaKa e
NPOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMM a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX yaoOpeHui, moJydeHne, coOupanue, pacro3HaBaHUE W W3YUYCHUE
CBOMCTB aMMMaka, MPOBEACHHE KAueCTBEHHBIX pPEaKIUil Ha HOH aMMOHHS H
dochar-uoH W U3yuyeHHE TPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeIbi0 (BO3MOXKHO HCIIOJIb30BAHUE



BUJIEOMATEPUAIIOB), HM3Y4YEHHE MOJEJEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IOJyYEHHUE,
coOupaHue, pacrio3HaBaHUE M U3YUYEHUE CBOMCTB YTJIEKMCIIOTO rasa, MpoBEJCHUE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
MMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKUHEH CUIMKATHOM MPOMBIIUIEHHOCTH,
PEILICHUE SKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaxxHellne HeMeTaulbl U UX
COECTUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmoamyeckor cucrtemMe xumudeckux daeMmeHTtoB . H.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAass ~ KpPUCTAJUIMYECKas  PEemETKa.  DJIEKTPOXUMHUYECKUU  psij
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CHocOoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UMHM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HATpusd W Kanus. [I[puMeHeHue IIEeNOYHBIX METAIJI0B M UX
COCIMHEHUM.

[Ilenouyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[Tepunoanueckoiut cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojac. Ousznueckre 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiime coefuHeHnst Kanblus (OKCU, TUIPOKCUI, coJin). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. Puznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJIE€HUE B mnpupoae. Pusnmyeckue wu
XUMHUYECKUE CBOMCTRA xkene3a. OKCUIbI, THIPOKCU bl U cosn kenesa (I1) u xenesa
(IIT), ux coctaB, CBOKCTBA U MOJTYYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YYEHHUE PE3YyJbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A



KaJIbIUS W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJb30BAHHE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa MOHBI: MarHus, KalbIIUs, aTIOMUHMS, IUHKA, xene3a (1)
u xenesa (III), menu (II), HaOmromeHUE W OMHMCaHWE IPOIECCOB OKpalTWBaHUS
IUIJAMEHU HWOHAMHU HaTpusl, Kaaus M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHA ATIOMUHUS U
THAPOKCUJIA 1IMHKA, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme «Bakueliue
METaJUIbl U UX COCAUHECHUS.

XuUMHUSA U OKPYKAKOLIAs cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XKM3HM 4YeloOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarouleh cpenbl (MpeesbHas I0mycTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrM4eCKux
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEpHBIC
MaTepHuabl).

Mesicnpeomemmnuwle céasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIsi OTAETBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOIHUKH,
MOJTYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILINYECKAas
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yAOOPEHMS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
MICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M TMOCTYNKH CBOMX TOBApHUIIEH C IMO3WLIHMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — ISl M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TTOJTYYCHHUIO B COOMPAHUTI0 Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAIECHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, TMPEACIbHO JIOMYyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne KosunvecTBO 4acoB DJIeKTPOHHbIE
n HaumeHnoBaHue pa3nenoB (undgposbie)
KonTpoabn IIpakTHyeck
/ U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
n pecypchl
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh
bubnnoreka IIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MPaKTUYECKON 37¢
JIEATENbHOCTH YETIOBEKA T
bubnnoreka IIOK
1. BemectBa u xumMuyeckue
) N 15 1 https://m.edsoo.ru/7f418
peak 37c
Wroro mo pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHUYECKHUX BelIECTB

2. Boznyx. Kucnopon.

6
1 [Moustre 06 okcumax
2. Bomopon.Ilonsitue o 8
2 KHCJIOTaX U COJISAX
2. Bona. PactBopsl. [lonsitue 5 1
3 00 OCHOBaHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

bu6nuoreka [IOK
https://m.edsoo.ru/7f418
37c

bu6nuoreka [IOK
https://m.edsoo.ru/7f418

37c


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

5 OCHOBHBIE KJIaCChI bubmuorexa [JOK
4' HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f418
COCMHEHUI 37c
Uroro mo pazneny 30

Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauyeckas cucreMa XumMudeckux jiemenTon /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YECKAasi CBSA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PeAKINU

Ilepronnueckuii 3aKOH U

[lepuonuueckast cucrema bubnuoreka [JOK
XHUMHYECKHX dJIEMEHTOB J]. 7 https://m.edsoo.ru/7f418
N. MenneneeBa. CtpoeHue 37c
aToma
XuMudeckas CBs3b.
OKHCITUTENTBHO- bubmmorexa LOK
8 1 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIIbHbBIC 37¢
peakuuu
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO

68 4 5

YACOB 110 ITPOTPAMME


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

9 KUIIACC

Ne KosunvecTBO 4acoB DJIeKTPOHHbIE
n HaumeHnoBaHue pa3nenoB (undgposbie)
KonTpoabu [MpakTnyeck
/¥ TeM mporpamMmbI Bcero o0pa3oBaTe/bHbIE
ble paboThI ue padboTsbl
n pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
1 [ToBTOpenue u yriayoiaeHue bubnmnoreka [HOK
1' 3HaHWI OCHOBHBIX Pa3JIeiiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmnoreka IIOK
1. OcHOBHBIE 32aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f4la
2 XUMHUYECKHUX PEaKIIHii
636
1 DIIEKTPOIUTHYECKAS bubnuorexa [HOK
3' Jauccoruanus. XuMUYeCKHue 8 1 1 https://m.edsoo.ru/7f41a
peaKkLuuu B pacTBOpax 636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
5 OO01mas xapakTepucTHKa bubmuorexa [JOK
1' XUMHYECKHUX JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynnsl. I'agorenst 636
OO0m1as xapakTeprucTruKa
2 P P bubmuorexa [JOK
. XUMUYECKHUX JIEMEHTOB
. 6 https://m.edsoo.ru/7f4la
2 VIA-rpynnsl. Cepa u e€ 636
COEIMHEHUS =
2. OO1m1as xapakTepUCTHKA bubmorexa TIOK
7 1 https://m.edsoo.ru/7f41a
3 XUMHUYECKHUX IJIEMEHTOB

636



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
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

VA-rpynmsl. A3ot, pocdop
U UX COCAMHCHHUS

OO0mast xapaKTepUCTHKA

2 bu6nmoreka [IOK
. XUMHUYECKHX 3JICMCHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHHU U UX COCITUHECHHUS o
Uroro no pazneny 25
Paznen 3. Metajiibl U MX COeTMHEHMSI
3 bubmuorexa [JOK
1' OO01111e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/7f41a
636
. bubmuorexa [JOK
3. Baxkneiiire MeTaIbl U UX
16 https://m.edsoo.ru/7f41la
2 COCAUHEHMS
636
Wroro mo pazneny 20
Pasnen 4. Xumus n okpy:kawmas cpeia
bu6mmoteka [IOK
4, BemrecTBa u Matepuansl B
3 https://m.edsoo.ru/7f41la
1 JKM3HU YeJI0BEKa
636
Hroro mo pazneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
h KoumnuectBo yacos DJIeKTPOHHbIE
Jara
I Kontpoas  IIpaktuue uugposkie
Tema ypoka Bcee H3y4e
/ HbIE CKHe st o0pa3oBaTeib
I ro padoTbI padoThbI HbIe pecypchl
bubnuorexa
1 [Ipeamer xumun. Pons xumuu B 1 I[HOK
JKA3HU 4yesoBeka. Tenna u BemecTsa https://m.edsoo.r
u/ff0d210c
bubnuortexa
5 [TonsiTHE 0 METOJIaX MO3HAHUS B 1 LIOK
XUMUHU https://m.edsoo.r
u/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna bubnuotexa
3 paboThl B 1a00paTOpUN U IPUEMBI 1 LIOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.r
000pyI0BaHUEM u/ff0d23dc
bubnmnoreka
4 Yucteie BemecTBa 1 cMecu. CrocoObl 1 HOK
paszeleHus cMecen https://m.edsoo.r
u/ff0d26ca
[TpakTrueckas padota Ne 2 bubsmotexa
5  «Paznenenue cmeceii (Ha mpumepe 1 TOK
. https://m.edsoo.r
OYMUCTKHU TOBAPEHHOU COJIM)» u/F0d28¢c8
bubnmoreka
6  ATOMBI M MOJIEKYJIBI 1

HOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE AJIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d2be8

HpOCTBIe H CJIOKHBIC BCIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE

3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
Xumunueckas popmyia. BaaeHTHOCTh
aTOMOB XMMHMYECKHUX JIEMEHTOB

OrHOCHUTEIbHAA aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca

MaccoBas noist XUMHYECKOT O
3JIEMEHTA B COEMHEHNH

bubnuoreka
IHOK
https://m.edsoo.r
u/ffod2a6¢
bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2d50
bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2eae

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d323c

bubnunoreka
LHOK
https://m.edsoo.r
u/ffod350c

KonunuecTtBo BeniectBa. Moiib.
MognspHas macca

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d5230



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

duznyeckre 1 XUMUUCCKHUE SIBICHUS.

XuMHYecKas peakuus

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d37fa

[Ipr3Haku U yCcioBUs IPOTEKAHUS
XUMHYECKUX PEaKUi

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d3al6

3aKoH COXpaHCHHA MACChI BEIICCTB.
XUMHYECKHE YpaBHCHU

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d3b88

Brruucnenus KOJIN4YCCTBA, MaCChl
BCIIECTBA 110 YPABHCHUAM
XUMHUYCCKHUX peaKHI/II\/'I

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d5708

Knaccudukamms Xummudaeckux
peaxiuil (CoeIMHEHUs, Pa3IOKEHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHukiIoneaucT. O0o0mEeHe n
CUCTEMATH3AaLUs 3HAHUH

KonTponbnas padorta Nel o teme
«BGHIGCTBa U XUMHUYCCKUEC PCAKITU)

bubmunoreka
HOK
https://m.edsoo.r
u/ff0d3f34
bubnnoreka
HOK
https://m.edsoo.r
u/ff0d40c4
Bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d4290



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CoctaB
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d448e

dusnyeckre U XUMHYECKHE CBOMCTBA
KHCIJIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d4614

CniocoObI MoTy4eHust KUCIOpo/ia B
1a00paToOpUU U MPOMBIIUIEHHOCTH.
[TpumeHneHue kucaopoaa

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d497a

TennoBoii 3¢ ekt XuMuIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHYECKOM ypaBHEHHH, IK30-
¥ SHJIOTEPMUYECKUX PEAKITHIX

bubmnnoreka
HOK
https://m.edsoo.r
u/ff0d4790

TonnuBo (He(Th, yrojab U METaH).
3arpsi3HEHHE BO3lyXa, CIOCOOBI €ro
IIPEIOTBPALLICHUS

[IpakTuueckas pabora Ne 3 o Teme
«Ilomyuyenue u cobupanue
KHCJIOPO/a, U3yYeHHE €ro CBOMCTB»

Bonopon — anemeHT u mpocToe
BelecTBo. Haxoxnenue B npupoje

dusznueckue U XUMUYECKHUE CBOWCTBA
Bosopoaa. [IpuMeHenue Bogopoaa

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4c4a
bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4ae?
bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4ddo
bubnuoreka
HOK



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

https://m.edsoo.r

u/ff0d4dd0

ITousTHe 0 KUCIIOTaX U COJISIX

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d50d2

CniocoObI nory4eHust BOA0poia B
nabopaTopuu

[IpakTrueckas padora Ne 4 o reme
«ITomydenue u coOupanue Bo10po/ia,
U3yYCHHE €r0 CBOHCTBY»

MounsipHblii 00BEM Tra3oB. 3aKOH
ABoraapo

Brranciaenus 00n€Ma, KoIM4yecTBa
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HIJIH 00BEMY

Brryucnenus 00EMOB ra3os o
YPaBHEHUIO PEAKIIMM HA OCHOBE
3aK0HA OOBEMHBIX OTHOIIIEHUI Ta30B

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d4ddo
bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4f42
bubnunoreka
HOK
https://m.edsoo.r
u/ff0ds542e

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d55a0

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d5708

duznueckre 1 XMMHUYECKHE CBOMCTBA
BOJIBI

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d587a



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

Cocras ocHoBauuii. [lousrue 00
WHIUKATOpax

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d59e2

Bona kak pactBopuTes.
HaCBIH_[eHHBIG 1 HCHACBhIIICHHBIC
pacTBOpBl. MaccoBast 10711 BelecTBa
B PacTBOpE

bubnuoreka
LHOK
https://m.edsoo.r
u/ffod5b40

[IpakTuueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB ¢
OIpeNeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BEILECTBA»

bubnuoreka
HOK
https://m.edsoo.r
u/ffod5eba

Kontponbnas paborta Ne2 mo teme
«Kucnopon. Bonopon. Bona»

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d6342

Oxkcupsl: cocTaB, KnaccupuKaius,
HOMEHKJIaTypa

[Tomy4yenne 1 XUMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIaTypa

bubmnoreka
HOK
https://m.edsoo.r
u/ff0d664e
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d664e
Bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

[Tonmy4yenue 1 XMuMHYECKHUE CBOMCTBA
OCHOBaHUH

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsr: cocraB, kitaccudukanms,
HOMEHKJIATypa

Bubmnoreka
HOK
https://m.edsoo.r
u/ffOdfee2

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHCIIOT

bubnuoreka
IHOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYUYCHHUS, XUMUYECKUE
CBOMCTBA

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9474

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCTUHEHUIN)

TI'enermueckas cBsI3b MCKIY KJlacCaMun
HCOPTaHUYCCKUX CO€OUHEHUI

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUHI

bubnuoreka
HOK
https://m.edsoo.r
u/00ad9b7c

bubnnoreka
HOK
https://m.edsoo.r
u/00ad9a50
Bubmnnoreka
LHOK
https://m.edsoo.r
u/00ad9ch?2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2

Kontpoinbnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHEeHU"

Bubmnoreka
LHOK
https://m.edsoo.r
u/00ad9ela

[IepBble NOMBITKU KJIAaCCU(PUKAUU
XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
IPYIIAxX CXOJHBIX 3JIEMEHTOB

Bubmnoreka
HOK
https://m.edsoo.r
u/00ad9ffa

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa

bubnuoreka
LHOK
https://m.edsoo.r
u/00ada52¢c

[Tepuompl, TpyMIIbI, MOATPYIIIIBI

bubnuoreka
IHOK
https://m.edsoo.r
u/00ada52¢c

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3ortomsl

CtpoeHue JIeKTPOHHBIX 000JI0UeK
aToOMOB 3J1eMeHTOB [lepunoanueckoi
cucremsl J. 1. MeHnaeneeBa

XapakTepHuCTUKa XMMUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneena

bubnnoreka
HOK
https://m.edsoo.r
u/00ada342
bubnnoreka
HOK
https://m.edsoo.r
u/00ada6hbc

bubnunoreka
IIOK
https://m.edsoo.r
u/00ada824
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3nauenue [lepuonnyeckoro 3aKkoHa
JUISL pa3BUTHS HAYKH U MTPAKTUKH. J].
N. MenaeneeB — y4€HbIi, Me1aror u
rpaKJIaHUH

bubnuoreka
HOK
https://m.edsoo.r
u/00ada96e

DIEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHYECKHUX 3JIEMEHTOB/
Bcepoccuiickas mpoBepouHas pabota

Bubmnoreka
LHOK
https://m.edsoo.r
u/00adaab8

HMonnas xumudeckas CBs3b

bubnuoreka
IHOK
https://m.edsoo.r
u/00adac34

KoBanenTHas IOJIApHAsA XUMHUYCCKas
CBA3b

bubnuoreka
IHOK
https://m.edsoo.r
u/00adaab8

KoBanenthas HEMoJsIpHad
XUMHUYCCKas CBA3b

Crene”p OKUCICHUS

OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIC

peaKiuu

OKHCIUTEIN U BOCCTAHOBUTEIIN

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab9
bubnuoreka
HOK
https://m.edsoo.r
u/00adae28
bubnuoreka
HOK
https://m.edsoo.r
u/00adb076
bubnuoreka
HOK
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https://m.edsoo.r

u/00adb076
Kontpoisbnas padota Ne4 o teme Bubmiorexa
6 LHOK
«Crtpoenue atoma. XUMHYECKast 1
5 https://m.edsoo.r
CBALY u/00adb486
Bbubanoreka
6  PesepBHblil ypok. O6001IeHue u 1 I[HOK
6 cucremaru3anusg 3HaHUI https://m.edsoo.r
u/00adb33c
Bbubinnoreka
6  PesepBHbIi ypok. O000IICHNE U 1 LIOK
7  cucreMaru3anus 3HaHUI https://m.edsoo.r
u/00ad9ch2
Bubmnoreka
6  PesepBHbIi ypok. O000IICHNE U 1 LIOK
8  cucremarmsanusg 3HAHUN https://m.edsoo.r
u/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

A KoumnuectBo yacos DJIeKTPOHHbIE
Jlara
n Koutpoan uudposbie
Tema YpoOKa Bce HpaKTuqec N3y4YeH
/ Hble o0pa3oBaTe/ibH
ro KHe padoTpl M4
I padoThI ble pecypchl
[Iepnonnueckuit 3aKoH. bubnmnoreka
1 Ilepronnueckas cucrema 1 IHOK
XUMHUYECKUX 351eMeHToB J[. 1. https://m.edsoo.ru
Menneneesa /00adb59¢e
3aKOHOMEPHOCTH B bubnuorexa
9 U3MEHEHHUU CBOWCTB 1 IHOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru
IIEPBBIX TPEX MEPUOIOB /00adb6b6
Knaccudukanus u Bubmmorexa
HOK
3 HOMEHKIJIaTypa 1
HEOPTraHWYECKUX BEIIECTB https://m.eds00.1u
P B /00adb7e2
. bubnuorexa
Buibl XUMUYIEeCKOM CBSI3U U
HOK
4 TUIBI KPUCTATITUYECKUX 1
J— https://m.edso0.ru
P /00adbac6
KontponsHas padora Nel mo
teMe «lloBTOpeHue u
5  yrumyOneHue 3HaHUN 1 1

OCHOBHBIX Pa3JiesioB Kypca 8
KJ1acca»
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Knaccudukanmst XauMuaeckux

Bubnuoreka

PeaKui Mo pa3InyHbIM HOK
https://m.edsoo.ru
fpH3HaKam /00adbch0
[Tonsatue o ckopoctu bubnuorexa
XUMHYECKOU PEaKLIUHU. I[HOK
[ToHsATHE O TOMOTEHHBIX U https://m.edsoo.ru
reTEPOreHHBIX PEAKLHAX /00adbe9a
IlonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI, bubnmnoreka
BIIUSIONINE HA CKOPOCTh HOK
XUMHYECKON peakiuy U https://m.edsoo.ru
MTOJI0KEHUE XUMHUUECKOTO /00adc28c
paBHOBECHS
bubnmoreka
OKHCIUTENBHO- HOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru
/00adcade
Teopus 2IEKTPOIUTUYECKON bubmmorexa
nuccounanuu. CuibHbIE U HOK
https://m.edso00.ru
CI1a0bIe ANEKTPOIIUTHI 100adcd6s
bubnmoreka
Honnble ypaBHEHUS peakUnid HOK
https://m.edsoo.ru
/00add448
N bubnuoreka
XUMHUYECKUEe CBOMCTBA KUCIIOT
HOK

Y OCHOBaHUI1 B CBeTE
npezcTaBiIeHuit 00

https://m.edsoo0.ru
/00add5d8
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ANEKTPOIUTUYECKOMN

IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH Bbubanoreka
B CBETE NIPEJICTaBIEHUI 00 LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru
JUCCOLUALNU /00add8b2
Bbubanoreka
" IHOK
[TonsiTHEe O THIPOIU3E CONCH
https://m.edsoo.ru
/00add9d4
Bubianoreka
O0o061IeHNE U LHOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru
/00addd12
[IpakTuueckas pabora Ne 1. bubmorexa
HOK
«Pemenue
3KCIIEPUMEHTAIIBHBIX 3a/1a9W» hilps://m.edsoo.ru
p g /00addbfa
Konrtponsnas padora Ne2 mo Bubnnorexa
TeMe «DIIEKTPOIUTHIECKAS HOK
aucconuranusg. XuMHU4ecKue https://m.edsoo.ru
peaKkuuu B pacTBOpax» /00addec0
bubnnoreka
OO61mas xapakTepuCcTHKa
HOK
rajJJoreHoB. XUMHUYECKHE
CBOICTBA HA IPUMEPE XJIOPA hilps://m.€dsco.ry
PHMEpE XJI0p /00addfe2
XnopoBogopoa. ComnsiHast bubnnoreka

KHUCJI0Ta, XUMHYCCKHEC

LIOK
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CBOICTBA, MTOJTY4YCHHUE,

https://m.edsoo.ru

IpUMEHEHHE /00ade104
[IpaxTuueckas padora Ne 2 o bubnmnoreka
teme «Ilomydyenue coyssHON I[HOK
KHCJIOTBI, U3y4eHue eé https://m.edso0.ru
CBOMCTBY /00ade348
Beruuciienus no ypaBHeHUsIM bubnuoteka
XMMHMYECKHUX PEAKLHH, €CIIN HOK
OJIVH U3 PEareHTOB JaH B https://m.edso0.ru
H30bITKE /00ade488
bubnmnoreka
OO0m1as xapakTepucTruka IHOK
snemeHToB VIA-rpynmsl https://m.edso0.ru
/00ade64a
ANnoTponHsle MOAU(PUKALIUN bubnmnoreka
cepbl. Haxoxaenue cepsl U €€ HOK
COCIMHEHUH B IIPUPOLE. https://m.edsoo0.ru
XUMHUYECKUE CBOWCTBA CEPHI /00ade64a
bubnuoteka
CepoBoaopoj1, CTpOEHHUE, LIOK
q)HstquKHe U XUMHYECKHE https://m.edsoo.ru
cponctRa /00ade802
Oxkcuabl cepsl. CepHas bubnuoteka
KUCIIOTA, (PU3NYECKUE U HOK
XUMHUUYECKHE CBOMCTBA, https://m.edsoo.ru
IpUMEHEHUE /00adea28
XHUMHUYECKUE PEAKIINH, BH6IOTexa
JIEKalIUe B OCHOBE 110K

MPOMBIIIJICHHOTO CII0c00a
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MOJIyYCHUA CepHOfI KHUCJIOTHI.

https://m.edsoo.ru

XUMHUUECKOE 3arps3HEHHe /00adec8a
OKpYXaroIieu cpebl
COCTUHEHUSIMU CEPBI
bubnmoreka
Brruncienue MmaccoBod 10U LIOK
BBIX0/1a IIPOYKTA PEAKLIUH https://m.edsoo0.ru
/00adec8a
OO61as xapakTepuCcTHKa
bubnuoreka
aneMeHToB VA-rpynnsl. A30T, 1IOK
acIpOCTPaHEHUE B MPUPOJIE,
fl))nmrt)lecfl)/le u XI/IMI/I‘IIC)CIE)I/IC ttps.//im. ecis00. 11
~ /00adeeab
CBOICTBa
bubnuortexa
AMMHuak, ero puznueckKue u OK
XUMHUYECKHUE CBOWCTBA, 1
MOJTy4YeHHe U MPUMEHEHHUE https: //im.eds00.14
Y P /00adf004
bubnuorexa
[TpakTuueckast pabota Ne 3 mo OK
teme «[lomyuenne ammuaka, 1
U3YYEHHE €r0 CBOMCTB» https://m.eds00.1u
y /00adf180
N bubnmnoreka
A30THas KUCo0Ta, €€
HOK
buznyecKre 1 XUMUIECKHE
cBoficTRa https://m.edsoo.ru
/00adf306
Hcnonb3oBaHue HUTPATOB U bubnuorexa
COJIEH aMMOHHS B Ka4E€CTBE HOK
MUHEPATBHBIX Y100pEHUI. https://m.edso0.ru
XHUMHYECKOE 3arps3HEHNE /00adf518
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OKPYXaIoIIEeH Cpeabl
COEIMHEHUSIMU a30Ta

®ochop. Oxcun dhocdopa (V) bubnunoreka
u GocopHas KUCIOTa, LHOK
¢du3nvecKkre 1 XUMHYECKHIE https://m.edsoo.ru
CBOMCTBA, MOJIyYCHUE /00adf68a
Hcnonb3oBanue pocdaros B bubnmoreka
KayeCTBE MUHEPAJIbHBIX LHOK
ynoOpeHuil. 3arpsisHeHHe https://m.edso0o.ru
npUpOAHOI cpensl hocharamu /00adfc20
Yraepon, pacipocTpaHEHHUE B bubmorexa
npupoe, Gu3nYecKue u ﬁtopfl /m.edsoo.ru
XUMHUYECKHE CBONCTBA 100adfdoc
Oxcupl yraeposa, ux Eubmiorexa
du3nueckre 1 XUMHUYECKHE
CBOMCTBA. DKOJIOrMYECKHE ﬂgi Im.edsoo.ru
POOJIEMBI, CBA3aHHBIE C /OOad febé '
okcusom yriaepona (IV) -
bubnmnoreka
VYrosbHast KUCIOTA U €€ COun ]ri[topfl /m edsoo.ru
/00ae006¢
[Ipaktudeckas padora Ne 4 o
teme "[lonydenne BP(I;S;(IHOTeKa
YTAIGKHCIIOTO Tasa. E{tps://m.edsoo.ru
KauectBenHas peakius Ha 100380276

KapOoHaT-HOH"
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HCpBOHa‘IaJ'IBHBIC MOHATHS 00

Bubnuoreka

LHOK
OpraHWYECKHUX BEIIECTBAX KaK
- https://m.edsoo.ru
A YIIepoa /00ae054e
Bubnuoreka
" HOK
KpemHunii u ero coequHeHus
https://m.edsoo.ru
/00ae080a
[IpakTuueckas padora Ne 5.
Bubianoreka
Pemenue
LHOK
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10
Tente «BasKHeHIIIe https://m.edsoo.ru
/00ae0bf2
HEMETAJUIBL U UX COCIUHEHUS
bubanoreka
KoHnTtponbhas padora Ne3 mo OK
TeMe «BaxHenme 1
HEMETAJUIBL U UX COEIUHEHUS hittps://m.edsoo.ru
4 /00ae0e18
OO61as xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
Bubmnoreka
MeTaJu10B. MeTayumnueckast
HOK
CBSI3b U METaIn4YecKas
KPUCTAJUINYECKAS DELIETKA https://m.edsoo.ru
P P ' /00ae103e
dusnuecke cBOUCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA Bubnuoreka
METAJIJIOB. HOK
DNEKTPOXUMHUYECKUH psifg https://m.edsoo.ru
HaIPsHKEHUN METaJIOB /00ae1156
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OO61rme crnocoObl MoTydeHUs

MeTauioB. CruiaBbl. bubnmoreka

Brruuciienus o ypaBHEHUSIM HOK

XUMHYECKUX PEaKIni, eciiu https://m.edsoo.ru

OJIMH U3 PEareHTOB COACPIKUT /00ae1156

MIPUMECH
bubnmnoreka

ITonsTue 0 xoppo3uu LHOK

METaJUIOB https://m.edsoo.ru
/00ae1278
bubnmnoreka

OK

[lenotrie meTanbt ﬁtps://m.edsoo.ru
/00ae14b2
bubnmnoreka

OKcuabl U THAPOKCHIBI HOK

HaTpHs U Kanus https://m.edso0.ru
/00ae14b2
bubnmnoreka

[lenouno3eMenbHbIE METALIBI HOK

— KaJIbLIM U MarHui https://m.edso0.ru
/00ae15e8
bubnmnoreka

Baxneinmue coeuHeHUs HOK

KaJIbLUS https://m.edsoo.ru
/00ae15e8

O060061IEHNE U
cUcTeMaTHu3anus 3HaHUU
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JKEcTtkoCcTh BOIBI M CIIOCOOBI
€€ yCTpaHEeHHUst

Bubmnoreka
LHOK
https://m.edsoo.ru
/00ae1886

[TpakTrueckas padora Ne 6 mo
TeMme '"JKECTKOCTh BOIBI U
METO/Ibl €€ ycTpaHeHUs"

Bubmnoreka
1HOK
https://m.edsoo.ru
/00aelae8

AroMuHUNA

bubnuoreka
IHOK
https://m.edsoo.ru
/00aelc64

AmMdoTepHbIe CBOMCTBA
OKCH/JIa ¥ THJIPOKCUA

bubnuoreka
IHOK
https://m.edsoo.ru
/00aelc64

Kemneso

OKCHJIBI, THIAPOKCHJIBI B COJIU
xenesa (II) u xxenesa (II)

O060061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

bubnunoreka
HOK
https://m.edsoo.ru
/00ae1d86
bubnnoreka
HOK
https://m.edsoo.ru
/00ae35e6

[IpaxkTuueckas padora Ne 7.
Pemenne
AKCIEPUMEHTAIBHBIX 33134 110

bubnuoreka
HOK
https://m.edsoo.ru
/00ae3de8
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TeMe «Baxuenmme MeTaisl U
UX COCOUHEHUS)

Boluncienus 1o ypaBHEHUAM
XUMUYECKHUX PEAKLUMN, ECIIH

bubnuorexa
OJIMH U3 PEareHTOB JaH B
HOK
U30BITKE WU COACPIKUT
N - VA —— https://m.edsoo0.ru
prmeen: /00e1750
MacCOBOM JOJIH BBIXOJa
MPOJYKTa pEaKiuu
O06o06mIeHne u
crucTemMaTu3alus 3HaHUI
KonTponbnas paborta Ne4 no
Teme «BaxHeimme MeTaiibl 1
WX COCTUHEHUSD)
bubnmnoreka
BemectBa u matepuansl B OK
MMOBCEIHEBHOW KU3HU 1
qeITOBeKA https://m.edso0.ru
/00ae3f50
bubnmnoreka
XHUMHYECKOE 3arps3HEHNE LIOK
OKPY’KaOIIEH Cpebl https://m.edso0.ru
/00ae4270
bubnmnoreka
Ponp xumuu B pemieHnn LIOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru
/00ae4270
Peseprubriil ypok. O6001eHIE bubnuoteka

U CHCTeMaTHU3allysl 3HaHUM

HOK
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https://m.edsoo.ru

/00ae0d0a
bubnuorexa

6  PesepBHbIil ypok. O600mIEHNE 1 I[HOK

7 W cucTemMaTu3alus 3HaHHH https://m.edsoo.ru
/00adb33c
bubnuoreka

6  PesepsHblil ypok. O6001IeHue 1 [HOK

8  u cucremaTu3anys 3HAHHH https://m.edso0.ru
/00ad9ch2
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






