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MNOACHUTEJIbHAA SAMNNCKA

[IporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
pabouel mporpamMmbl BOCIIUTAaHUS U ¢ Y4ETOM KOHLENIMHU IPENoAaBaHUs y4eOHOro IpenMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit deaepannm.

[IporpamMa 1mo XuMuu JAa€T MpeJCTaBlIE€HHE O LEJsIX, oOmed crparerun oOy4yeHHus,
BOCIIUTAHHUSI M Pa3BUTHA OOYYalOIIMXCA CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBAeT paclpeesieHue ero o kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKU COIEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydarommxcs, onpeaessieT BO3SMOXKHOCTU MpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs XUMUU
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUU CIYXKHUT OCHOBOM JJ1s1 GOpMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCS, €0
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IPEJICTaBICHUS O B3aUMOINPEBPAIEHUAX SHEPTUU U 00 HBOJIIOLNHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM  YCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, POOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (POPMUPOBAHUSI KYJIbTYPHI
JUYHOCTH, €€ o01ell U (PyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npohecCHOHANBLHOM e TeNbHOCTH,

3HAKOMUT CO CHCI_II/I(I)I/IKOI\/'I HAYy4YHOT'O MBbIIUICHUA, 3aKJIaJAbIBACT OCHOBBI HCJIOCTHOTO
B3lsiga Ha  CAWHCTBO  MPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HayT{HOI‘;I T'paMOTHOCTHU 06yqa10m1/1xc51;

crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJC, K UYEIOBEKY, BHOCHT CBOH BKJAJ B O3KOJOTHYeCKoe OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYeHUM XUMHH OOecreduBaroTcsl crienu(UuKon coiepxaHus
yqe6H0r0 npeamera, KOTOpLIfI SABJIACTCA MNCAArOrTUYCCKU  aJJalITUPOBAHHBIM  OTPAKCHUCM
0a30BOI HAyKW XMMHUH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOmIEro OOpa3oBaHHS OPHEHTUPOBAH HAa OCBOCHHE
06y‘-IaIOH_[I/IMI/ICSI CHUCTCMbI IICPBOHAYAJIbHBIX HOHSATHUHU XHUMHH, OCHOB HeOpFaHI/I‘-IeCKOI\/'I XUMHHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHIA OPraHUIeCKON XUMHH.



CrtpykTypa coaepxaHUsi IPOrpaMMbl 10 XUMHUU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHSATUH O XuUMHUYecKod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOTO Pa3BUTHUA 3HAHMN HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

ATOMHO-MOJICKYJISIPHOI'O YUCHUSA KaK OCHOBBI BCCT'O0 CCTCCTBO3HAHUS

ITepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— Y4CHHA O CTPOCHUHN aTOMa U XUMHYCCKOMN CBs3U,

Hpe,I[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ Jucconuyanuu BCUICCTB B paCTBOpaAX.

TeOpeTI/I‘{eCKI/Ie 3HAHUA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3sBUBAKOTCA IMOCJICAOBATCIIBHO OT OJHOI'O YpPOBHSA K [Jpyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHST U IIPOrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH
MPAKTUYCCKOI'o NPUMCHCHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBl TI0 XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
IPOUCXOAUT C MpPHUBJICYEHHMEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7 Kiacc.

[Tpy n3yueHur XUMHUM MIPOUCXOAUT (GOPMHUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHYECKMX 3HAHMM — BaKHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX O0OOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKH, B
MPUOOIIEHNHN K HAyYHbIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB M XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1€ATEeIbHOCTH, OCBOEHUH MPaBUJl OE30M1aCHOTO
oOpaleHus C BeL[eCTBAMU B MIOBCEIHEBHON KU3HU.

[Ipy u3y4eHHH XUMHM HAa YpPOBHE OCHOBHOI'O 00Iero oOpa3oBaHUs Ba)XHOE 3HAYCHHE
MPUOOPEH TaKKe LeH, KaK:

— (hopMUpOBaHUE MHTEIIEKTYATHHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATHIO PEIICHUH, CIMOCOOHON aJanmTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HAIIpaBJICHHOCTb 06y‘-ICHI/I}I Ha CHUCTEMAaTHYCCKOC HpI/IO6H_ICHI/IC 06yqa10u11/1xc;1 K
CaMOCTOSITCILHOM IM03HaBaTEIILHOM JCATCIIBHOCTH, Hay4YHBIM METOJaM ITO3HAHUA,
(I)OpMI/Ipy}OIJ_II/IM MOTHUBAIIUIO U PA3BUTUC CIIOCOOHOCTEH K XHUMUU,

— obecrieueHue YCIOBUH, CHOCOOCTBYIOUIMX MNPHUOOPETEHUIO OOYYaIOIMMUCS OIbITa
pa3H006pa3H0171 ACATCIIbHOCTH, IIO3HAHHA M CaMOIIO3HAHMA, KJIKOYCBBIX HABBIKOB (KJ'IIO‘-IGBBIX
KOMIIETCHIIHI ), UIMEIOIIX YHUBEPCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JICSTEIFHOCTH;

— (hopmupoBanue o0mIeH (YHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qucie YMGHI/Iﬁ OGBﬂCHﬂTB U OLCHHUBATH ABJICHUA OKPYXAKOUICTO MHUpA, UCIIOJIb3YsS 3HAHUSA U



OMBIT, TIOJNYYEHHBIC MPH H3YYEHUU XUMHH, NPUMEHATH HMX TMPH peleHud npolieM B
IIOBCEIHEBHOM JKU3HU U TPYLOBOH EATENBHOCTH;

— ¢opMupoBaHUEe y 00y4arONIMXCsAd T'YMaHUCTUUYECKUX OTHONICHUN, MOHUMAaHUs LIEHHOCTU
XUMHUYECKHX 3HAHWHA I BBIPAOOTKU 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYJIOBON JEATENIBHOCTH B LEJSIX COXPAHEHHS CBOETO 37I0POBbSI U OKPYXKAIOIIeH MpUPOTHON
Cpelbl;

— pa3BUTHE MOTHBAIMU K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBHIOOPY
npoduis ¥ HAPAaBICHHOCTH AaJbHEHUIIEr0 00ydeHUs.

OO01ee yuCiIo 4acoB, OTBEAEHHBIX JJIS U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanwus, coctaisieT 136 gacos: B 8 kiacce — 68 gacoB (2 gaca B Heseno), B 9 kinacce — 68
9acoB (2 yaca B HEJIETIIO).

COLEP>XAHUE OBYYEHUA

8 K/TACC

NepBOHaYaIbHbIE XMUMUYECKNE MOHATUSA

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUs B CUCTEMe HaykK. Tema u
BemecTBa. dusnueckne CBONCTBAa BENMIECTB. ArperatHoe cocTostHue BemiecTB. [loHsitue o
METOJIaX MO3HaHUs B XUMUU. YucThIe BemecTBa U cMecH. CocoObl pa3ieieHus CMecel.

ATOoMBI U MOJICKYIJIBI. Xumudeckue djaeMeHTBhl. CHMBOJIBI XUMHYECKHUX JJICMCHTOB.
HpOCTBIC " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.HHpHOC YUCHHUC.

XuMu4geckas (bopMyna. BaneHTHOCTP aTOMOB XMMHYECKMX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BE€UIICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHasd
Macca. MaccoBasi J0J1 XUMHUUYECKOTO JIEMEHTA B COSIMHEHUM.

KonuuectBo BemiectBa. Mosb. MonsipHass mMacca. B3auMocCBsI3p KOJIMYECTBa, MacChl U
YuCiIa CTPYKTYPHBIX €IMHHUI] BEIecTBa. PacuéThl o opMynaMm XUMHYECKUX COSTUHEHUH.

®u3nyecKkue W XUMHUYECKHE SIBJICHUS. XHMHUYECKash peakuus W €€ MNpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUuMUYeCKUX peakiuit

(coenMHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:



3HAaKOMCTBO C XMMHUYECKOM MOCYA0H, mpaBuiamMu paboThl B JabOpaTOpuM U IpUEMaMU
oOpamieHuss ¢ 1a00opaTOpHbIM O00OpPYJOBAHUEM, M3YYEHHE M ONMCAHUE (DPU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALUsl BOJbl) 1 XUMHUECKUX (TOpPEHUE CBEuH,
IIPOKAJIMBAaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABIEHU, Ha0It01eHNE
U ONHMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMO/ICHCTBHE CEPHOW KUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pa3jielieHuss CMeCed: C TOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIAPUBAHHUE, JAUCTHILISAINA,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapEHHOM COJM, HAONIOJEHHWE U OINUCaHME
pE3yJIbTaTOB IPOBEJIEHUS OIbITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

BaxkHelne npeactaBuTesI HEOPraHNMYeCKNX BELLECTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 3/€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoje, Gu3nyecKue 1 XMMUUECKHE CBOMCTBA (PEaKIMU FOPEHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aioTporHas MOAU(pUKALUs
KHCIIOpO/a.

TeroBoit 3PQPexT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHMS, 5K30- U
SHAOTEPMHUECKHUE peaKuu. TOMIUBO: Yroib M METaH. 3arps3HEHHe BO3yXa, YCHIICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIOSL.

Bomopoa — a1eMeHT W mpocToe BemiecTBo. HaxokaeHue Bomopoia B TPUPOIE,
(du3nUecKrue 1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oydeHus. KUcoTel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelneHHble u
HEHACBIILIEHHBIE pacTBOpPbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBas [0yl BELIEeCTBa B
pactBope. XuMHYEeCKHE CBOMCTBAa BOJbI. OcHOBaHMs. Pojib pacTBOpPOB B MPHUPOJIE U B KUZHU
yenoBeka. KpyroBopor Boawl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranuuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3ymoire (OCHOBHBIE, KHCIOTHEIE, aM(oTepHbIe) U HeconeoOpasywomue. HomeHnknatypa
OKCHI0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaos.

OcHoBanns. Krmaccudukamuss OCHOBaHM: IMIENTOYM M HEPACTBOPUMBIE OCHOBAHUSA.
Homenkiarypa ocHoBanuil. @u3nUeCcKHMe M XUMHYECKHE CBOWCTBA OCHOBaHWH. [lomydeHue

OCHOBAaHUMU.

Kucnoter. Knaccudukarus kucinor. Homenkinarypa KucioT. @U3ndecKkue U XUMUYECKHE
cBoiicTBa kuciot. P akruBnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneii. dusnueckue U XUMUYECKHE CBOWCTBa cojei. [lomyuenue
coJei.

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COGHHHGHHP'I.



Xumuueckuii IKCnepumenm

Ka4eCTBEHHOE OIpEeJIeIeHNE COACP KaHusl KUCIOpO/ia B BO3yXe, MOJyYeHHEe, COOMpaHHe,
pacrno3HaBaHHE€ M HM3y4EHHE CBOMCTB KHUCIOPOZa, HAOMIOJACHHE B3aUMOJICHCTBHUSI BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUE CBOMCTB BojOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, uccnenoBaHue OCOOCHHOCTEW PACTBOPEHMS BEIIECTBC PA3JIIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Ji€ pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMU (HAaTpUEeM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIUMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C METajulaMu,
peaKuMii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxunenme
KJIACChI HEOPTAaHMYECKUX COCTUHEHUI.

Meprognyecknin 3akoH 1 lMepuogmyeckast cucteMa XMMUYECKUX 3nieMeHToB . .
MeHpeneesa. CTpoeHMe aToMOB. XUMnyeckas cBAsb. OKUCINTENIbHO-BOCCTaHOBUTE/IbHbIE
peakuumn

[TepBbIe MOMBITKU KIACCU(PHUKAIIMA XUMAYECKHUX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX
9JIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuit  3akoH. Ilepuogmueckas cucreMa XHMMHYECKUX JJIEMEHTOB /I
U. MenneneeBa. KopoTtkonepuonnas u JumHHonepuoaHas ¢opmbl [leprnoandeckoil cuCTeMbl
xumuueckux oanemeHToB JI. M. MengaeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX danep. M3orombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBBIX 20 XUMHUUECKUX 3JIeMEHTOB [leproanueckoi cuCTEMBI
. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IMOJO0KEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMCpHOCTI/I HU3MCHCHUSA paanyca aTOMOB XUMHUUYCCKHUX 3JICMCHTOB, MCTAJUIMYCCKUX U
HEMETaJJINYECKUX CBOMCTB MO rpymmnaM 1 nepuoam.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETBHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okuciaeHUsS. OKUCIUTEIbHO-BOCCTAHOBUTEILHEIC pCeaKkunu. Hpoueccm OKHCIICHHUA
1 BoccTaHOBJICHUS. OKUCIUTEIIH U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



u3ydeHue oO0pa3lioB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEWCTBUE T'MIPOKCUAA
LIMHKA C pacTBOPaMHU KHCJIOT U ILEJIO0YEH, NMPOBENECHUE OIBITOB, WLIIOCTPUPYIOIIUX IPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLIMU Pa3JIoKEHUs, COETUHEHMS).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3e€d IIPU M3YyYEHUU XMMHUHU B § KJIACCE OCYILLECTBIISIETCS
yepe3 HCIHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJISIFOLUXCS] CACTEMHBIMM JUUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIacCHU(pUKaLUs, MEPUOANIHOCTh, HAOIIOJACHHUE, JKCICPUMEHT, MOJICIHUPOBAHHUE,
U3MEPEHUE, MOJIENb, SIBIICHUE.

®dwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHHE BEIIECTBA, a3, (PU3WYCCKUEC BEIUYHMHBI, CAMHHIIBI U3MEPCHHs, KOCMOC, IIAHETHI,
3BE361, ComHIle.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIbI, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOIaEMBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KNTACC

BeLLecTBO 1 XMMMUecKas peakLus

ITlepuognuecknii  3akoH. Ilepuoguueckas cucreMa XMMHMUYECKHX d3aemeHTOB [l
N. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XHUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucteMe U CTpOEHUEM X aTOMOB.

Crpoenue BemecTBa: BUIbl XHUMHYECKOW CBS3M. THUIBI KPUCTAIMYECKHX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOW PEMIETKH M BUIA XUMHUYECKOH
CBS3U.

KﬂaCCI/I(bHKaI_[I/IH U HOMCHKJIATYpa HCOPTaHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBa
BCIICCTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaCCaM HCEOPraHWMYCCKUX COG)IHHGHI/Iﬁ, TCHETU4YCCKasi
CBSI3b HCOPIraHMYCCKUX BCUICCTB.

Knaccudukanus XUMUYECKHX pEaKIUi M0 pa3IHuYHBIM MpU3HAKAM (TI0 YUCITY U COCTaBYy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.



[TonsiTie O CKOpPOCTH XUMHUYECKOH peakuuu. [loHsTHE 00 OOpaTHMBIX U HEOOPATHMBIX
XUMHYECKHX peaknusix. [IoHATHE O TOMOTeHHBIX M T'eTePOreHHBIX peaknusx. [loHsTHe o
karanu3e. lloHsTne o XuMHYECKOM paBHOBecMU. DaKTOphI, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIuH U MOJI0KECHUE XUMUIECKOTO PABHOBECHSI.

OKHUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIA OajJaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBleHHE YPAaBHEHMHM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

TeOpI/Ifl BHCKTpOHI/ITH‘leCKOﬁ Jucconnanuu. :‘)HeKTpOHI/ITH U HEBJICKTPOJIMTEI. KaTI/IOHI)I,
aHUOHBIL. MexaHu3M aucconuany BCIICCTB € PA3JIMYHBIMHU  BUIAMU XHUMHUYCCKOM CBS3H.
CreneHb Jucconralnmnum. CusbHbIE U ca0bIe DJICKTPOJIMUTEI.

Peakuuu moHHOro oOMeHa. YCIIOBUSI MPOTEKaHUsS PEaKUii HOHHOTO OOMEHa, MOJHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOICTBa KUCIOT, OCHOBaHHI M COJICH B CBETE
MPEACTABICHUN 00 AJIEKTPOJUTUYECKON naucconuanuu. KauecTBEeHHBbIE pPEaKIMyd Ha HOHBI.
[TonsiTrie 0 TUAPOIU3E CONEH.

Xumuueckuit yIKcnepumenn:

O3HAKOMJICHHE C MOJENSIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTra W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3ACHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIENOBaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KHCJIOT, Inenodyed U coned (BO3MOMKHO MCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IpPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU MPOTEKaHMs peakiuil MOHHOTo oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNICHME Tra3a, 0Opa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEaKIUii (TOpeHHe, peakIUH pa3oKEHUs, COSAMHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEeakUuil Ha HOHBI,
pelIeHne KCIepUMEHTaIbHBIX 3a71a4.

HemeTannbl n nx coeanHeHnsA

OO6mas xapaktepucTtuka raioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJICHCTBHE C MeTajUlaMU, HEeMeTaJlllaMu,
nienoyamu).  XuopoBoaopod. ComsiHas KMCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leficTBre X10pa 1 XJIOPOBOIOPO/Ia HA OpraHM3M YelloBeKa. Baxuenmme XJI0puabl
Y WX HAXOXKJICHHUE B TIPUPOJIC.

O6mass xapaktepuctuka s1aeMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue U (pU3MUECKHE CBOMCTBA NMPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphI Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE U XMMHUYECKHE CBOICTBA
(oOmme Kak TpPEICTaBUTEN Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKallue B OCHOBE HPOMBIIIICHHOTO croco0a IMoJydeHUsl cepHOil KucioTel. I[Ipumenenue
cepHoii kucioTbl. Coi CepHOM KUCTOTHI, KAUeCTBEHHAsI peakius Ha cyiabdar-uon. Haxoxnenne
ceppl M €€ COequHEHUH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl
COCTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa W BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OO6mas  xapakTepucTHKa 3JeMeHTOB VA-rpymnmbl. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTENEHW OKHCICHHS. A30T, PacHpoCTpaHCHHWE B NpPUPOZAC, (PHU3UYECKUE U
XUMHUYECKHe cBolicTBa. KpyroBopot azora B mpupoie. AMMUaK, ero Gu3n4eckiue U XUMHIECKUE
CBOWCTBA, MOJIyuYeHUE U npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYCCKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakius Ha MOHBI aMMOHHS. A30THAash KHUCIOTa, €€ MOJydyeHHe,
du3nveckne M XUMHUYECKHE CBOicTBa (0OHIME Kak TIPEACTAaBUTENs Kiacca KHUCIOT |
cnenuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJIEH aMMOHHS B KAaueCTBE MHUHEPATbHBIX
ynoOpeHnii. XUMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOUICH Cpeibl COCAMHEHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HCHHE BO3JyXa, MOYBBI M BOJ0EMOB). Docdop, ammoTporHble MOIUDUKAINN
docdopa, puznueckue n xumuieckue cpoiictBa. Okcuna dochopa (V) u docdhopnas Kuciora,
dusnyecKkue M XMMHUYECKUE CBOWCTBA, moiyudeHue. lcmomb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YI00PCHHIA.

OO6mas xapaktepuctuka d31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/i, aJUIOTPOIIHbIE MO (UKALIMK, PACIPOCTPAHEHHUE B
npupoje, Gpusndeckue u XuMU4YecKkue cBoiicTBa. AxcopOuus. KpyroBopot yriepona B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTyYeHHE W MPUMEHEHHEe. JKOJIOTHYeCKre mpolieMbl, CBsi3aHHbIe ¢ okcuaoMm yrieposa (1V),
THIOTe3a TII00aJBHOTO TOTEIUICHUS KIIMMarta, MapHUKOBBIN 3 @eKT. YrompHas KUCIOoTa U e
conmu, uX (pU3MYECKHMe M XHMMUYECKHE CBOMCTBA, MOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmomp3oBaHume ~ kKapOoOHAaTOB B OBITY, MEIHIIMHE,
MIPOMBILUIEHHOCTH U CEJIbCKOM XO351CTBE.

[TepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIHIECTBaX KaK O COENMHEHUSAX Yriepoja
(meTan, 7TaH, JTWIEH, alleTHJICH, 5TaHOJ, TJUILEPUH, YKCycHas kuciora). [Ipupoanbie
WUCTOYHUKU YTIEBOAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX MepepadOTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHSITHE O OMOTOTUYECKU BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOBeKa. MarepHalbHOE EIHUHCTBO
OPTaHWYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE U INPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcujae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MaTEPUAIOB B TIOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3yueHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIOTHI, MPOBEJCHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOJCHUE MPHU3HAKOB WX MPOTEKAHWS, OIBITHI,
oTpakaromme (U3NIeCKUe W XUMHUYECKHE CBOHCTBA TaJOTCHOB M MX COCAMHEHHH (BO3MOYKHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMH XJIOPUAOB (TaJIOTEHHJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHUaoB), HaOMIOleHHEe Tpolecca OOYIJMMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHNE XUMHUUYECKHUX CBOMCTB pa30aBiIeHHON CEepHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-uoH M HaOIOJeHHE NMpU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3UYECKHMH CBOMCTBAMHU a30Ta, Gocdopa U MX COCAUHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUCOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEAaKUMd Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYEeHUE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON A30THOM KHCJIOTHI C MEIbI0 (BO3MOYKHO
UCITIOJIb30BaHUE BHUJICOMATEPUANIOB), M3YUYEHHE MOJENEeH KPUCTAUIMYECKUX PEIIETOK anMasa,



rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTHBOTA3a, IMOJIyYeHHEe, COOMpaHue, paclio3HaBaHUE
U U3YyYCHUE CBOWMCTB YTJIEKHCIIOTO Tra3a, MPOBEJACHHE KAaUYeCTBEHHBIX PEAKIMA HAa KapOOHAT U
CUJIMKAT-UOHbI U U3Y4YEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMJIICHHE C MPOIYKIUEH
CUJIMKAaTHOM IMPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenmue
HEMETAJIJIBI M UX COCIUHCHUS.

MeTannbl U Nx coegnHeHNA

OO0mass xapakTepUCTUKa XUMHUYECKHMX JJEMEHTOB — METaUIOB Ha OCHOBAaHMHM HX
nonoxkeHus B [lepuonnueckoi cucreMe xumuueckux 3neMeHToB [[. 1. Menaeneesa u crpoenus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAJUIMYECKas KPHUCTAJUIMYECKas
peméTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUW MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe crnocoObl MoxydeHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[I{esrounble METAILIBL: MTOJI0KEHHE B Ileproanyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa, CTpOCHHE MX aTOMOB, HaXOXAcHHE B mpupone. Pusmyeckue U XUMUYECKUE
cBoiicTBa (Ha nmpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HATPUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlenoyHo3emMenbHbIE METAUIBI MarHUd W KajdplMil: mosiokeHue B Ilepuomnueckoi
cucreme xumuueckux sneMmeHToB [[. WM. MenneneeBa, CTpoeHME HX aTOMOB, HaxOXJACHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHUs M Kaiblus. BaxHeilmme coeanHeHUs
KaJbpLus (OKCUM, TUAPOKCUA, coin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 31eMeHTOB [l
W. MengeneeBa, CTpOE€HHE aTOMa, HaxoXKIeHHE B mpupone. Pusnueckue U XUMUYECKUE
cBOIcTBa amtoMuHUsA. AMQpOTEpHbIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepmoguyeckoil cucremMe XHUMHYECKHX 23yeMeHToB /I
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMUYECKHE
cBoiicTBa sxene3a. Oxcuabl, Tuapokcu bl u conu xenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
Y TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm

O03HAKOMJICHHE C oOpasllaMH METAUIOB W CIUIaBOB, HMX (PU3UYECKHUMH CBOWCTBAMH,
M3y4YEHUE PEe3yNbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIOJB30BaHUE BUIECOMATEPHUAIIOB),
0COOEHHOCTEN B3aMMOJICHCTBUSI OKCU/IA KaJIBIUs M HATPHUS C BOJOU (BO3MOYKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KalbllUs, aIFOMUHUS, ITMHKa, kene3a (I1) u xenesa
(III), memu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPUS,
KaJiis ¥ KaJblus (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOWCTB T'HJIPOKCHUA AIFOMUHHS U THAPOKCH/IA IMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
Teme «BakHelme MeTalIbl U UX COCTMHEHUS.

XvMusi 1 oKpyxxatolLas cpeaa



BemectBa u maTepuasnbl B MOBCEIHEBHOW KU3HU 4YelOBEKa. be3omacHoe MCIOIb30BaHUE
BCIIECTB M XHWMHUYECKHX peaknuii B ObITy. IlepBas momomp mpu XHMHUYECKHX OXKOTrax M
OTpPaBIECHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarolleh cpenbl (MpeeabHas JOMyCTUMas KOHIICHTPALUs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUATIbI).
Mesxncnpeomemnuie ceasu

Peanuzanus MexnpeaMETHbIX CBsI3ed NPU M3YyYEHUU XMMHUU B 9 Kilacce OCYLECTBIISIETCS
yepe3 HCMOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IOHATHM, Tak M IOHATHH,
ABJISIFOLUXCS] CACTEMHBIMM JUUISL OT/IEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJU3,
CUHTE3, Kiaccu(UKanus, TMMePUOJUYHOCTh, HAOIIOEHUE, HSKCIEPUMEHT, MOICIUPOBAHUE,
HU3MEPEHHE, MOJICIIb, SIBICHHUE, TAPHUKOBBIA d(DPEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®u3nka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUYECKUU  3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpHUCTANIMYECKass pPEmETKa, CIUIaBbl, (PU3NYECKHE BEJIMYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE€3/1b1, COHILE.

buonorus: ¢otocunres, neixanue, Ouocepa, sKocHcTeMa, MHUHEpaJbHbIE YHI0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, rtumpocdhepa, MHHEpANbI, TOPHBIE TOPOJIBI, IOJIE3HBIE
HUCKOIIa€MBbI€, TOIJINBO, BOJHBIE PECYPCHI.

NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHUA MPOIMPAMMBLI MO XM HA
YPOBHE OCHOBHOI'O OBLLLIEI'O OBPA3SOBAHUA

NIMYHOCTHDbIE PE3YJ/IbTATDI

JIMIHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPaMMBI OCHOBHOTO 0O0Iero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe O0YUYCHHsI XUMHUU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MIPUHITHIMU B OOINECTBE MpaBUIAMH M HOPMaMU TOBEICHUS H
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIIUXCSl.



JIndHOCTHBIE pPE3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMN M pacIIUpEHHE OMbITa ACSITEIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) NaTPMOTMYECKOr0 BOCMINTAHWUS:

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAUCHUS XMMHUYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMALUEi O MEePEeIOBbIX TOCTHKCHUSX M OTKPBITHAX
MHPOBOM M OTCYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpaXkaaHCKoro BoCMMTaHUs:

IIPEICTABICHUsS O COLHMAJIbHBIX HOPMAax W IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOIN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUM y4EOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMaHHIO
U B3aMMOIIOMOILIM B Ipollecce 3TOM yuyeOHOW AEsITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBE/ICHUE U TOCTYNKM CBOUX TOBapMILEH C IO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

3) LEHHOCTM Hay4YHOro NO3HaHUS:

MHUPOBO33PEHUYECKUE  MPEACTaBICHUS O  BEUIECTBE M  XUMHYECKOM  peakluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMUS  CYIIHOCTH HAyyHOM KAapTHMHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOJAbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHOM cpenoil, o ponu
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUKW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0/IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOYYCHHMIO U TO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HMCCIIEIOBATEIBCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBIEHHOCTU U YPOBHS OOYUYCHHS B NalbHEHIIIEM;

4) (hopMMPOBaHNSA KY/NbTYpbl 30P0BbS:

OCO3HAHWE I[IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBEIO,
YCTAHOBKHM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpPUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMHM BEUIECTBAaMH B OBITY W peaJbHOM
KHU3HU;

5) TPYAOBOro BOCMMUTaHUSA:



UHTEpEC K NMPaKTUYECKOMY M3YUEHHIO IpoQeccuil U TpyAa pa3iIndyHOro pojaa, yBaKEHUE K
TpyAy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycnemHoi npodecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IIPO(ECCUOHABHOMN Cpesie;

6) 9KOJ10r'M4ecKoro BoCrnnTaHmA:

OKOJOIrN4YCCKH uenecoo6pa3Hoe OTHOIICHHUE K IMPUPOJAC KaK UCTOYHHKY XHM3HU Ha 36MJ’IC,
OCHOBE €€ CyHICCTBOBAaHHA, ITOHUMAHUC LHCHHOCTU 310PpOBOIo U 0e30I1acHOr0 06p333 KHU3HHU,
OTBETCTBECHHOC OTHOIICHHE K CO6CTB€HHOMy (1)I/I3I/ILICCKOMy U TICUXUYCCKOMY 3A0POBbIO,
OCO3HAaHUEC ICHHOCTH CO6JIIO[[€HI/I$I IpaBuJI 0e30macHOro IMOBCACHMUS IIPU pa60Te C B€OICCTBaMu,
a TaKKC B CUTyallUAX, YIPOXKAOIMIUX 3[JOPOBbIO U JKU3HU J'IIO,HGfI;

CHOCOOHOCTH HPUMEHSTh 3HAHMS, MOJIydaeMble MPU H3YyYEHUH XUMHHM, Ul peIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHUECKON
KYJBTYPBI, OCO3HaHUSA TIIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHHUsI PYKOBOJCTBOBATbCSI UM B
II0O3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METAMNPEOMETHbBIE PE3Y/IbTATDI

B cocraBe MmeranpeaMETHBIX pE3yNbTAaTOB BBIICISIOT 3HAYMMbIE AN (HOpMHpPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOILIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOphIE 00€CreunBarOT (POpMUpPOBaAaHUE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TIAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOH 1eATeTHbHOCTH.

Mo3HaBaTe/lbHble YHMBePCas/IbHble YUYebHble 1eCcTBMSA
BasoBble 10rnyeckme aenicTBuUS:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU  OCBOCHUU 3HAHUM:
pacKphIBaTh  CMBICA XMMHUYECKHX IOHATHHM (BBIIENATH MX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMH MOHATHAMH), UCIOIb30BATh MOHATHUS JUIsl OOBACHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHHS M KPHUTEPUM Ul Kiaccu(UKauU
XUMHUYECKHX BEIECTB U XMMHUYECKUX PEaKLUM, yCTAaHABIUBATh IPUYMHHO-CICICTBEHHBIC CBSI3U
MEXIy 00BEKTaMU W3YUEHUS, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), €1aTh BBIBOABI U 3aKIIIOYEHHUS;



yYMEHHE NMPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTaIlpelIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJCIIbHbIE MPEJICTABICHUS — XUMHUUYECKHIM 3HAK (CMMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuu — TMpU pElIeHud YydeOHOo-
MO3HABATENIbHBIX 3a/la4y, C Y4YETOM OBTUX MOJCIbHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4a€MbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCaX U SIBJICHUSIX.

BasoBble nccnefoBaTebCKMe ,ﬂ,GVICTBVIFIZ

YMCHHE HCIIOJB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IIO3HAHUsA, a
TaKXKXC B Kady€CTBC OCHOBBI JIA (1)OpMI/IpOBaHI/I$[ THUIIOTE3blI 110 IIPOBEPKE MPaBUIILHOCTU
BBICKA3bIBACMBIX CY)K,Z[GHPIP’I;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AIMHU M MPOBEICHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €TI0
pe3ynbrar, (GopMynHpoBaTh 00OOMICHUS W BBIBOJBI IO pe3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pa6oTa ¢ nHdopmaumeil:

yMeHUue BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3IUYHBIX BUJOB
1 (GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJIspHAsI IUTEpaTypa
XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE MPUMEHSTh PA3IMIHbIE METOJIBI M 3alIPOCHI MPH MOUCKE B 0TOOpe MH(OpMAINH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHE OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MICIIOJIb30BAHUS PA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpeCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOJb30BaTh U AHAIM3MPOBATH B INpollecce Y4eOHOH U HCCIIEI0BaTENbCKOM
JEeSTeNIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJILCKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEB.

KoMMYyHMKaTVBHbIE YHBepPCa/IbHbIE YUeOHbIe AeliCTBUA:

YMEHHs 3aJaBaTh BOINPOCHl (B XojAe auanora W (WIM) AWCKYCCHM) IO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBITOTHCHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUS NPCACTABIIATH MOJIYYCHHBIC PC3YJIbTAThI I03HaBaTEIbHOU ACATCIIbHOCTU B YCTHBIX
U TNHUCBMCHHBIX TCKCTaxX; JACJIATh MPCE3CHTAIWUIO PC3YJIbTATOB BbIIIOJIHCHUA XUMHUUYCCKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO ONBITAa, JAOOPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MMPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW ITO3HABATECIHHOU H
UCCIICIOBATEIILCKOW JICATEIIBHOCTU TIPU PEIICHUH BO3HHMKAIOIIUX MPOOJeM Ha OCHOBE y4&ra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS TO3UIUH (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PerynaTuBHble YHUBEPCa/IbHble yUebHble AeNCTBUSA:

YMEHHUE CaMOCTOSTEIILHO ONPEIeISITh eI NeTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JICSATEIBLHOCTh, BBHIOMPATh
HanOonee dS(QeKTuBHBIE CIOCOOBI peHmIeHHs YYeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh MM KOPPEKTUPOBATh IMPEIOKEHHBIH aIrOPUTM JCHCTBUI MpH
BBINIOJIHCHUH 3aJaHUi C y4ETOM IOJYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEIL[ECTBAX U PEAKIHUSIX, OLCHUBATh COOTBETCTBHE IOJyYCHHOTO Pe3yJibTaTa 3asBICHHON eI,
YMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/IjlaraeMbie B YCIOBUH 3aJIaHUH.

NMPEAMETHbIE PE3YJIbTATbI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O005S3aTEIBHOrO COACpIKAHMS,
YCTAaHOBJIEHHOI'O JaHHON (QenepanbHOl paboueld mTporpaMMoi, BBIIEISIOT: OCBOEHHBIE
oOydJaromMMUCs Hay4YHble 3HAHUS, YMEHHs U CHOCOOBI JeHCTBUM, crneuuduueckue amns
npeAMETHOM 00sacTu «XHUMUS», BUIBI JEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K xoHiy oOydenus B 8 K/lacCe mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

PacCKpeIBaTh CMBICII OCHOBHBIX XMMHUUYCCKHUX HOHITHUH: aToOM, MOJICKYIJIa, XUMHUYECKUU JJIEMEHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOTHOPOJHAs), BaJICHTHOCTH,
OTHOCHTENIbHAS aTOMHAasi W MOJIKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAS
Macca, MaccoBas JOJII XHMHYECKOTO JJIEMEHTa B COCIUHEHHH, MOJISAPHBIA O0BEM, OKCHUI,
KHCJIOTa, OCHOBaHWE, COJb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHUCICHHS, XUMHYEeCKas
peakiusi, Kiaccu(UKaMs PEeakiuil: peaklud COCTUHEHHS, PEaKIUU Pa3lIoKEHHUs, pPeaKInu
3aMEIIeHHs], peakiuu 0OMEHa, 9K30- U SHIOTCPMHUUECKHUE PEAKIINH, TETIOBOK (P (HEKT peakinm,
PO aTOMa, DJIEKTPOHHBIA CIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,
NOJISIpHAST W HETIOJISIPHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBs3b, MOH, KaTHOH, aHWOH, pPacTBOD,
MaccoBast 10Jisl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIKs) B PaCTBOPE;

WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHI M MMPUMEHSThH 3TH TOHATHUS TIPU
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;



UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBJICHHS (OpPMyJ BEIIECTB M YpaBHEHHA
XUMHUYECKHUX PEAKIIM;

OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAMJIECKHOCTh BELIECTB K ONPENENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIaM, BUI XMMUYECKON CBSI3U (KOBAJCHTHAsI M HOHHAS) B HEOPTaHMYECKUX
COCIMHEHUSX;

packpsiBaTh cMmbici [lepuogunueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBHUCHMOCTH CBOMCTB XMMMYECKHX DJJIEMEHTOB OT HUX IIOJIOXKCHHUS B
Ilepuonnueckoi cucTeMe, 3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHAa ABOTazpo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabiauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHUX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpymnna (b-
TpyIIa)», Majble 1 OOJbIINe IePUO/IbI, COOTHOCUTh 0003HAYCHNSI, KOTOPhIE UMEIOTCS B TalJIHIIe
«Ilepnonnueckass cucreMa XxuMuyeckux odneMmeHTtoB J[. . MengeneeBa» ¢ 4HMCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHMSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpeieeHNe UX M0 3JIEKTPOHHBIM CI05IM);

KJIacCu(UIUPOBATh XMMHYECKHE JI€MEHTHI, HEOPTraHWYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 YuCITy ¥ COCTAaBY YYacCTBYIOIUX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB,
NOATBEP)KJAs  ONUCAaHME INpPUMEpPaMM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLIEHUI B Pa3IMUHbIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJIIDHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

MPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTEIbHON E€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
00o011eHne, cucTeMaTu3alnio, KiIacCU(PUKalMIO, BbISIBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JUI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHI, €CTECTBEHHO-HAayYHbIE€ METOJIbI
NO3HAaHUS — HaOJIOIeHUue, W3MEpeHHe, MOJICIMPOBAaHUE, OSKCIEPUMEHT (pealbHBIi U
MBICJICHHBIN );

CJIeZIoBaTh MpaBWIaM IMOJIb30BAaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHbIM 00OpYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpalllEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposla M KHCIOpOJa), MPUTOTOBJICHHIO PAcCTBOPOB C OMpPENEIEHHONM MacCcOoBOWM Joeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJOYed MW KHUCJIOT C TOMOIIbIO HMHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U IPYTHE).

K koHiy oOydenust B 9 K/lacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

PACKpHIBATh CMBICI OCHOBHBIX XUMHYECKHX NMOHATHH: XMMUYECKUI 3JEMEHT, aTOM, MOJEKYIIa,
MOH, KaTHOH, AaHHWOH, TMPOCTOE  BEIIECTBO, CIIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
JIEKTPOOTPUIATEIBHOCTD, CTETEHb OKHCICHUS, XUMHUYECKas PpEeaKiHs, XHUMHYecKas CBS3b,
TETUIOBON 3PQEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIUTHI,
IIEKTPOIUTHYECKAs] TUCCOIMAIMS, PEAKIMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHMbIE pPEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMK, OKHCIHUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHHUE, aJIOTPOIHS,



aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAs), KPUCTAILTHIECKas
pemérka, KOppO3usi METaIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, IMpeneabHO
nomycrumas konuentpanus I1/1K Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH STH NOHATHUS MIPH
ONMCAHUU BELIECTB U UX MIPEBPALLEHUII;

UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJisi COCTaBlieHUS (OpMyN BEUIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIUM;

ONpEeNATh BAJIEHTHOCTh M CTENEHb OKHCIIEHUS XUMHUYECKMX D3JIEMEHTOB B COCIMHEHUSAX
pPa3IMYHOIO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KiIacCy COECIUHEHHH 110
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBAJIGHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPraHUUECKUX
COCAMHEHUSX, 3apsi/i MOHA MO0 XUMHUYECKOW (popmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAIITUYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa u JIE€MOHCTPUPOBATH €r0
MOHMMAaHUE: OINKCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHYECKHX AJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» U «oOouyHast
noarpynna (b-rpymnmna)», Manbple W OoJNbIIME TEPUOMABI, COOTHOCUTh 00O3HAYEHUS, KOTOpHIC
UMEIOTCS B IMEPUOJMYECKON TabiuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsl siapa, oOllee YnCiIo 3JIEKTPOHOB U paclpe/iesieHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHH B Mpeaenax MajiblX MEPUOJOB U INIABHBIX MOJATPYII ¢ YYETOM CTPOSHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUECKUE AIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIUU
(Mo 4YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) O0IMME U Crenupuueckue XUMHYECKHE CBOMCTBA MPOCTHIX W
CJIOKHBIX BEIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMH MOJEKYJISIPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

COCTaBJIAITh YPABHEHUS IEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, HIEJI0OUEH U COJIEH, TIOJIHbIE U
COKpaIIEHHBIE YPABHEHMSI PEAKIMI MOHHOTO OOMEHa, YpaBHEHHUS PEaKLMH, MOATBEPHKAAOIINX
CYILIECTBOBAHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPEICTBOM COCTaBJICHHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOKHOCTH IPOTEKAHUS
XUMUYECKHUX MPEBPAIICHHUI B PA3JIMYHbBIX YCIOBHSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHMs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MPOBOAMTD PACUETHI MO0 YPABHEHUIO XUMUYECKON PEaKIUH;

coOJII0/IaTh TMpaBUIIA MOJB30BaHHUS XUMHUECKON MOCYA0H U 1abopaTopHBIM 000pylIOBaHHEM, a
TaKk)Ke MpaBuiia 0OpallleHHs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

IPOBOAMTH PEAKIMM, MOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Ppa3JIMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHat-, (ocdar-, cuInKar-,
cynbhar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH — QHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHre, cUCTeMaTU3alUI0, BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — JJISl M3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKUX pEAKLMH, €CTECTBEHHO-HAYYHbIE METOJbI IIO3HAHUSA —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peaabHbINH U MBICTIECHHBIH ).



TEMATUYECKOE MNJ1AHNPOBAHUE

8 KJIACC
Ne HaumenoBanue pa3zienoB v TéM NporpaMMbl KomnnuectBo wacos DnexTpoHHbIE (ITUPPOBEIE)
/1 Bcero| Kontponbsubeie | IIpaktuueckue 00pa3oBaTeIbHBIC PECYPCE
paboThI paboThI
Pasgen 1.MNepBoHa4aibHble XUMUYECKME NOHATUA
1.1 Xumus — BakHas 00JacTb €CTECTBO3HAHUS U IPAKTUUECKON ) 2 bubnnorexa [JOK
TeATENLHOCTH YETIOBEKA https://m.edsoo.ru/7f41837c
1.2 |BemecTBa 1 XUMHYECKHE PEAKITUN 15 1 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
Wroro o pasneny 20
Pa3fen 2.BaxHelilune NpeacTaBUTeN I HEOPraHMYEeCKMX BELLECTB
2.1 Boznyx. Kucnopon. ITonarue 06 okcuaax 6 bubnuoreka [IOK
https://m.edsoo0.ru/7f41837c
2.2 Bogopox.IloHsiTHe 0 KACIOTax M COJISX 8 1 bubnnorexka [JOK
https://m.edsoo.ru/7f41837c
2.3 |Boga. PactBopsl. [lorsiTHe 00 OCHOBaHMSX ) 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
2.4 |OcHOBHBIE KJIACCHI HEOPIraHUYECKUX COEAMHEHHH 11 1 1 bubnuoreka [IOK
https://m.edsoo0.ru/7f41837c
WToro no paznery 30
Pasgen 3.MeproanyecKnii 3aKoH 1 MNepurogmyeckas cuctema XMMmnyeckux anemeHToB . . MeHaeneeBa. CTpoeHMe aTOMOB. XMUYeCKas CBS3b.
OKUCNUTENBHO-BOCCTAHOBUTE/IbHbIE peakynmn
3.1 [[lepuommueckwii 3akoH u [lepronuveckas cucremMa XUMHYECKUX | 7 bubnnoreka [JOK
anemenToB JI. 1. MenzaeneeBa. CTpoeHue atoma https://m.edsoo.ru/7f41837c
3.2 [ Xumuueckas cBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHEIC 8 1 bu6nmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Wtoro no pasneny 15 bubnuoreka [IOK
https://m.edsoo0.ru/7f41837c
Pe3epBHOE Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
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Ne HaunmeHoBaHue pa3/iesioB U TEM IIPOrpaMMbl KonuuectBo yacos OnexkTpoHHble (LU(POBLIE)
n/m Bcero| KonTposbHbIe [IpakTnueckue 00pa3oBaTe/bHbIC PECYPChL
paboThI paboThI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
9 KJIACC
Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMsl KonnuecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
/1 Bcero| Kontposbhbie [IpakTnueckue 00pa3oBaTeIbHbIC PECYPCEL
paboThI paboThI
Pa3zen 1.BellecTBo N XMMUYECKMe peakLnmn
1.1 |[loBTOpeHue u yriayOieHre 3HaHUN OCHOBHBIX Pa3/ieioB Kypca | 5 1 bu6mmoteka [JOK
8 kimacca https://m.edsoo0.ru/7f41a636
1.2 |OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIHIA 4 bubanoreka LIOK
https://m.edsoo.ru/7f41a636
1.3 [DnekTponutnyeckas Auccouuanus. XMuMHUECKUE PEaKkIiy B 8 1 1 bu6nnoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
Wrtoro no pazneny 17
Pasgen 2.HemeTasnnbl N UX COEAUHEHUA
2.1 |O0mas xapakTepUCTHKa XUMHUYECKUX d1eMeHTOB VIIA- 4 1 bu6muorexa [JOK
rpymmbl. ["amoreHs https://m.edsoo0.ru/7f41a636
2.2 |OO0miast XxapaKTEpUCTHKA XUMHUYECKUX dJIeMeHTOB VIA-rpynmel.| 6 bu6muoreka [JOK
Cepa u e€ coequHeHHS https://m.edsoo.ru/7f41a636
2.3 |O0mmast xapaKTepUCTUKAa XUMHYECKUX dJIEMEHTOB VA-Tpymbl. | 7 1 bubnuotexa [JOK
A30T, hocop 1 X coeTUHEHHS https://m.edsoo.ru/7f41a636
2.4 |O0miast XxapaKTepUCTHKA XUMUYECKUX 3N1eMeHTOB [VA-rpynnsl.| 8 1 2 bu6mmoreka [JOK
YTriaepos U KpeMHHUH U UX COSAMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 25
Pa3gen 3.MeTansbl N nX coefUHEHNSA
3.1 ‘OGHH/IG CBOMCTBA METAJIJIOB ‘ 4 ‘ ‘BI/IGHI/IOTCKa HOK
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Ne HaumenoBanue pa3fenoB 1 TeM IPOrpaMMbl KonuuectBo yacos DnekTpoHHbIE (1P POBLIC)
n/m Bcero| Kontposbhbie [IpakTnueckue 00pa3oBaTeiIbHbIC PECYPCEL
paboThI paboThI

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

3.2 |Baxueiimme MeTaIIbI U UX COEAUHEHUS 16 1 2 bu6nmuorexa [IOK
https://m.edsoo.ru/7f41a636

Wroro o pasneny 20

Pasgen 4. XnMnsa 1 oKpy>xaroLas cpefa

4.1 |BemecTBa 1 MaTepuaibl B )KU3HU Y€JIOBEKA 3 bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

Wroro o pasneny 3

Pe3epBHOE Bpemst 3 bubnunorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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NMOYPOYHOE NJIAHNPOBAHNE

8 KNNACC
Ne Tema ypoka KonunuecTBo yacos [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Bceero| Konrponpnbie | Ilpaktnueckue | M3YUCHMA 00pa3oBaTeIbHBIC PECYPCE
paboThl paboThl
1 |[Ipeamet xumun. Poas XuMuu B )KM3HU YesioBeka. Tena u 1 bu6nmorexa [IOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |[lousaTHe 0 METOAX HO3HAHUSA B XUMUHA 1 bu6nunorexa [IOK
https://m.edsoo.ru/ff0d227e
3 |[IpakTtmueckas padota Ne 1 «IIpaBuna paboTsI B 1 bubnuorexa [JOK
nabopaTopuu U MpUEMbI 0OpaIleHHs ¢ J1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 |Yucteie BemiecTBa U cMecu. CriocoObl pa3ieneHus cMeceit 1 bubanoreka [HOK
https://m.edsoo.ru/ff0d26ca
5 |[Ipaktnueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmuoreka [JOK
IpUMepe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI U MOJIEKYJIBI 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 | Xumu4eckue 31eMeHThl. 3HaKu (CUMBOJIbI) XUMHUYECKUX 1 bubmuoreka [JOK
HJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocThie U CIIOKHBIE BEIIECTBA 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9  |ATOMHO-MOJIEKYJIIDHOE YUEeHUE 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 [3akOH IOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUIECKas 1 bubnuotexa [JOK
¢dopmyna. BaeHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 |OtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAS 1 but6mmorekxa [IOK
MOJICKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas 0JIsi XUMHYECKOIr0 DJIEMEHTA B COEIUHEHNHT 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0d350c
13 [KonuuectBo BemectBa. Moib. Momnsipaast Macca 1 bubnmoreka [JOK
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No Tema ypoxka KonnuectBo wacoB Hara DIIEeKTPOHHBIE P POBBIC
n/m Bcero| Kontponbhubie | [IpakTtuueckue | U3YUCHHUS 0bpa3oBaTe/bHBIC PECYPChI
paboThI paboThI
https://m.edsoo.ru/ff0d5230
14 |®usnveckue U XUMHYECKHUE SBJICHUA. XUMHUUecKas peakius | 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
15 [lpu3Haku 1 yclioBUS IPOTEKAHUS XUMUYECKUX peaKLuit 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0d3al16
16 [3akOH COXpaHEHHUS MAcCChl BEIIECTB. XUMUYECKUE 1 bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 |BeluucieHus KOJIMYECTBA, MACCHI BEIIECTBA MO ypaBHeHUsM | 1 bubnuoreka [IOK
XHUMHYCCKUX PeaKini https://m.edsoo.ru/ff0d5708
18 [Knaccudukanus XUMAYECKUX PEaKIUi (COSTHHEHUS, 1 bubnuotexa [JOK
pa3JIoKEHUs, 3aMEIICHHUs, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yu€HBIH-3HIIKIONEAUCT. O000menne | 1 bubanoreka LIOK
W CUCTEMAaTHU3aIis 3HAHUN https://m.edsoo.ru/ff0d40c4
20 (KonTponbHas pabota Nel no Teme «Bemecta u 1 1 bu6nuoreka [JOK
XHUMHYCCKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 [Bo3myx — cMmech ra3oB. CoctaB Bo3ayxa. Kucimopom — 1 bubmuoreka [JOK
AJIEMEHT U MpocToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
22 |DusnyecKkre U XUMHYECKUE CBOMCTBA Kucinopoaa (peakun | 1 bu6muoreka [JOK
OKHuCIeHus, Toperue). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614
23 |CrnocoObl MOTy4YeHHUs: KUCIOpo/ia B TaOOpaTOpHH U 1 bu6muorexa [JOK
pOMBIIIEHHOCTH. [IpuMeHeHre Kucmopoaa https://m.edsoo.ru/ff0d497a
24  (TerutoBoi AP PEKT XUMHUECKON PEaKIINH, IOHSITHE O 1 bu6muoreka [JOK
TEPMOXHUMHYECKOM YPaBHEHHH, 3K30- ¥ SHIAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
PEaKIHsIX
25 |(TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE BO3IyXa, 1 bu6mmoreka [JOK
CIOCOOBI €ro MPeIOTBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
26 ([Ipaktmueckas padota Ne 3 mo teme «Ilomydenue u 1 1 bubnuotexa [JOK

coOupaHHe KUCIOPO/Ia, U3YUYEHUE eT0 CBOWCTB)»

https://m.edsoo.ru/ff0d4ae2
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No Tema ypoxka KonnuectBo wacoB Hara DIIEeKTPOHHBIE P POBBIC
n/m Bcero| Kontponbhubie | [IpakTtuueckue | U3YUCHHUS 0bpa3oBaTe/bHBIC PECYPChI
paboThI paboThI
27 |Bomopom — »JeMEHT M MpOCToe BemecTBo. Haxoxmenue B 1 bu6nmorexa [IOK
npupoe https://m.edsoo.ru/ff0d4dd0
28 |Dusnyeckre U XUMHUYECKHE CBOMCTBA BOJIOPOIA. 1 bu6mmoteka [JOK
[TpumeHeHre BogOopoOaa https://m.edsoo.ru/ff0d4dd0
29 [loHsATHE O KHUCIOTaX M COJISIX 1 bubmoreka [{OK
https://m.edsoo.ru/ff0d50d2
30 |Croco0sl mostydeHus: BOAOPOa B 1abopaTopuu 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTtuueckas padota Ne 4 o reme «llonmydenue u 1 1 bu6mmoteka [JOK
coOMpaHue BOJOPO/Ia, H3YUCHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 [MounsipHblil 00bEM ra3zoB. 3akoH ABOrajapo 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0d542e
33 |Breruuciaenus o0béMa, KOJIHYSCTBA BEIISCTBA ra3a Io ero 1 bu6nunorexa LIOK
U3BECTHOMY KOJIMUECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruncienus 00bEMOB ra30B 110 YPAaBHEHUIO pEaKIIMU Ha 1 bubnnoreka [HOK
OCHOBE 3aKOHA OObEMHBIX OTHOIICHUI ra30B https://m.edsoo.ru/ff0d5708
35 |Pusnyeckre 1 XMMUYSCKUE CBOMCTBA BOJIbI 1 bu6nunorexa LIOK
https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBanwuil. [TonsiTue 06 nHANKAaTOpax 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 |Bona kak pacTBopuTeNb. HacklllieHHBIC U HCHACHIIICHHBIC 1 bubnuotexa [JOK
pacTBOpBL. MaccoBas 0715 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [[IpakTuueckas pabota Ne 5 mo reme «IIpurorosnenue 1 1 bu6mmorexa [JOK
PacTBOPOB € OIPeICAEHHON MacCOBOM A0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 |[KontponbHas padota Ne2 o reme «Kucnoposa. Bogopo. 1 1 bubnuotexa [JOK
Boaa» https://m.edsoo.ru/ff0d6342
40 |Okcunbl: cocTaB, KiaccuUKaIys, HOMEHKIATypa 1 bubnmoreka [JOK
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No Tema ypoxka KonnuectBo wacoB Hara DIIEeKTPOHHBIE P POBBIC
n/m Bcero| Kontponbhubie | [IpakTtuueckue | U3YUCHHUS 0bpa3oBaTe/bHBIC PECYPChI
paboThI paboThI
https://m.edsoo.ru/ff0d664e
41 ([lomydyeHHe U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX | 1 bubnuotexa [JOK
U aM(pOTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHHSA: COCTaB, KJIACCH(HUKAINI, HOMEHKIATypa 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0d67ca
43 |[losydeHre M XUMUYIECKUE CBOWCTBA OCHOBAaHUI 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d67ca
44  |Kucnotsl: cocTaB, Ki1accudukaiys, HOMEHKIATypa 1 bu6nnorexa LIOK
https://m.edsoo.ru/ff0dfee2
45 ([lomydeHne U XUMHUYECKHUE CBOWCTBA KUCIIOT 1 bubnuotexa [JOK
https://m.edsoo.ru/ffOdfee2
46 |Conu (cpenHue): HOMEHKIIATypa, COCOOBI TIOyYeHUs, 1 bubnuotexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |Ilpaktuueckas padbota Ne 6. Pemienue skcnepuMeHTanbHbIX | 1 1 bu6nuoreka [JOK
3a7a4 1o Teme «OCHOBHBIC KIIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEZIMHEHU I
48 |['eHeTnyeckas CBSI3b MEXKIY KJaCCaMH HEOPTraHMYECKHUX 1 bubnmnoreka [JOK
COeIMHEHU I https://m.edsoo.ru/00ad9a50
49 |O0606mIeHNE ¥ CHCTeMaTH3alus 3HAaHUH 1 bubmuorexa [{OK
https://m.edsoo.ru/00ad9cb?2
50 |KonTponbHas padoTa Ne3 o Teme "OCHOBHBIE KJIACCHI 1 1 bubnuotexa [JOK
HEOPraHMYECKUX COSTMHEHUN" https://m.edsoo.ru/00ad9ela
51 (IIepBble MONBITKU KIacCU(PUKAUN XUMUYECKHX 2JIEMEHTOB. | 1 bu6mmorexa [JOK
[MousiTHe O TpyMIax CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuoamueckuii 3akoH u [lepuoanueckas cucrema 1 bubnmoreka [JOK
xumuaeckux 3rmemenToB JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 ([lepuoapl, TPyNIIBI, MOATPYIIIBI 1 bubnuotexa [JOK

https://m.edsoo.ru/00ada52c
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No Tema ypoxka KonnuectBo wacoB Hara DIIEeKTPOHHBIE P POBBIC
n/m Bcero| Kontponbhubie | [IpakTtuueckue | U3YUCHHUS 0bpa3oBaTe/bHBIC PECYPChI
paboThI paboThI
54 |Ctpoenue aromoB. CocTaB aTOMHBIX sijep. M30TombI 1 bubmuorexa [JOK
https://m.edsoo.ru/00ada342
55 |CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubmmoreka [JOK
[Tepuoauueckoii cucremsl /1. . Mennesneena https://m.edsoo.ru/00ada6bc
56 |XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA IO €0 1 bubnnorexa [JOK
nojoxenuto B [lepuomnueckoii cucreme /1. . Menneneena https://m.edsoo.ru/00ada824
57 |3nauenue [lepuonnyeckoro 3aKoHa sl pA3BUTUS HAYKHU U 1 bubnmnorexa [JOK
npaktuku. J{. . MenneneeB — y4éHbIi, eiaror u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 |DneKTpOoOTPUIIATENFHOCTh ATOMOB XUMUYECKHUX dJIeMEHTOB | 1 bubnmnoreka [JOK
https://m.edsoo.ru/00adaab8
59 |HMonHast XuMu4ecKas CBSI3b 1 buobmnorexa IIOK
https://m.edsoo.ru/00adac34
60 |KoBaneHTHas MOJIIpHAS XUMUYECKasl CBSI3b 1 bubnuorexa [JOK
https://m.edsoo.ru/00adaab8
61 [KoBaneHTHas HEMOJSAPHAs XUMUYECKas CBS3b 1 bu6muorexa [JOK
https://m.edsoo.ru/00adaab9
62 |CrerneHb OKHCIICHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/00adae28
63 |OKHCIUTEITEHO-BOCCTAHOBHTEIBHBIC PEAKITHH 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb076
64 |OKkuCIUTEIN U BOCCTAHOBUTEIU 1 bubnunorexa LIOK
https://m.edsoo.ru/00adb076
65 |KonTposbHas padota Ned o reme «CTpoeHue aToma. 1 1 bubnuotexa [JOK
XHUMUYECKast CBSI3b) https://m.edsoo.ru/00adb486
66 |PesepBHbIil ypok. O000IIEHNE U CUCTEMATH3AIINS 3HAHUIA 1 but6mmoreka [IOK
https://m.edsoo.ru/00adb33c
67 |Pe3epBHbIii ypok. O000IIEHNE U CHCTeMAaTU3allusl 3SHAHUN 1 bubnmoreka [JOK
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No Tema ypoxka KonnuectBo wacoB Hara DIIEeKTPOHHBIE P POBBIC
n/m Bcero| Kontponbhubie | [IpakTtuueckue | U3YUCHHUS 0bpa3oBaTe/bHBIC PECYPChI
paboThI paboThI
https://m.edsoo.ru/00ad9cb?2
68 |PesepBHbIil ypok. O000IIEHNE U CUCTEMATH3AINS 3HAHUIA 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
9 KJIACC
Ne Tema ypoka KonngectBo yacoB Hara DJEeKTpOHHBIE HUPPOBBIE
n/m Bcero| Kontponbnbie | [Ipaktuueckue | M3yICHHS 00pa3oBaTeIbHBIC PECYPCHI
paboThI padoThI
1 |[lepuoanueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux | 1 bubnnorexka [JOK
anemenToB /. 1. MeHneneena https://m.edsoo.ru/00adb59e
2  [3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB XUMUYECKHUX 1 bubnnorexka [JOK
AIIEMEHTOB TEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 [Knaccuduxkaiyst 1 HOMEHKJIaTypa HEOPraHUYEeCKHUX BEIECTB 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 |Buzabl XUMHUYECKOU CBSA3HM U TUIBI KPUCTAIITMYECKUX PEIIETOK 1 bubnnorexka [JOK
https://m.edsoo.ru/00adbac6
5 |Kontponbhas pabota Nel no teme «IloBropenue u yrinyonenue | 1 1
3HaHUI OCHOBHBIX pa3/ieNioB Kypca 8 Kiaccay
6 [Knaccuduxamus XUMHUYECKHX peakuil o pa3InyHbIM 1 bubnmorexa [IOK
pU3HAKaM https://m.edsoo.ru/00adbch0
7 |[TonsTue o ckopocTy XUMHUYECKOM peakuuu. [lonsaTue o 1 bubnnorexka [JOK
TOMOTEHHBIX U TeTepOTreHHBIX PEaAKLIUAX https://m.edsoo.ru/00adbe9a
8 |[lonsarue o xumMu4yeckoM paBHoBecuu. DakTopsl, Biustonme Ha | 1 bubnuotexa [JOK
CKOPOCTb XUMHUUYECKON PEaKIUU U TTOJIOKCHNE XUMUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHSI
9  |OkuCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 bu6mmorexa [JOK
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No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE (P POBBIC
n/m Bcero| Kontposnbnsie | [Ipaktuueckue | U3YyICHHUS 00pa3oBaTeiIbHbIC PECYPCEL
paboThI paboTbI
https://m.edsoo.ru/00adcade
10 |Teopwus snekrponuTHUecKoi auccormanuu. CunpHble U ciadbie| 1 bu6mmoreka [IOK
SJIEKTPOJTUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHMsI peaKLuid 1 bubnnorexka [HOK
https://m.edsoo.ru/00add448
12 | Xumudeckue CBOMCTBA KMCIIOT 1 OCHOBAHMI B CBETE 1 bu6mmoreka [IOK
IpeJCTaBACHNN 00 3JICKTPOIUTHUECKOM AMCCOMUAIIH https://m.edsoo.ru/00add5d8
13 |Xumudeckue CBOMCTBA COJICH B CBETE MPECTaBICHUN 00 1 bu6nmorexa [IOK
EKTPOTUTUICCKON TUCCOIUAIIN https://m.edsoo.ru/00add8h2
14 |[Tonsartue o ruaposnse coyen 1 bubnnorexka [JOK
https://m.edsoo.ru/00add9d4
15 |0O600menne 1 cucTreMaTH3aIusa 3HaHUI 1 bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 [[IpaxTtuueckas padota Ne 1. «Pemenne s3kciepuMeHTalIbHbIX 1 1 bubnuoreka [IOK
3a1au» https://m.edsoo.ru/00addbfa
17 |KontponbHas padota Ne2 o teMe «JIEKTpoIUTHYECKast 1 1 bubnnorexka [JOK
EccoIManusl. XMMUYECKUE PEaKIU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 |O0mas xapakTeprcTHKa raJIoTeHOB. XMMHUECKHEe CBoiicTBa Ha | 1 bubnuorexa [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
19 [ XnopoBomopon. ComnsiHasi KUCIOTa, XUMUYECKUE CBOKCTBA, 1 bubnmorexa [JOK
NOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IIpaxTtuueckas padota Ne 2 o Teme «[lomyuenue constHON 1 1 bubmmoreka [JOK
KHCJIOTHI, U3y4eHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 |BwrymcieHHs MO ypaBHEHUSIM XUMUYECKUX PEakIuid, eciiu oguH| 1 bubnnorexka [JOK
U3 PEarcHToB JiaH B H30bITKE https://m.edsoo.ru/00ade488
22 |O0mas xapakTepucTHKa 31eMeHTOB VIA-rpymibt 1 bubnmoreka [JOK
https://m.edsoo.ru/00ade64a
23 |AnnorponHbie Moaudukanuu cepbl. HaxoxxaeHnue cepsl u eé 1 bubnuotexa [JOK
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No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE (P POBBIC
/1 Bcero| Kontposnbnsie | [Ipaktuueckue | U3YyICHHUS 00pa3oBaTebHbIE PECyPChI
paboThI paboTbI
COEMHEHUH B MIPUPOJIe. XUMHUUECKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 |CepoBoaopo, cTpoeHHUE, GU3HUECKUE U XUMHUYECKHE CBOMCcTBa | 1 bubnuorexa [JOK
https://m.edsoo.ru/00ade802
25 |Oxcunsl cepbl. CepHast KUCIIOTa, GU3NIECKUE M XUMHYECKHE 1 bubnnorexka [HOK
CBOMCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
26 |[XuMHYeCKHe peaKlny, JeKallue B OCHOBE IPOMBIIIJICHHOTO 1 bubnnorexa [JOK
Croco0a MoTydeHHs: CEPHOI KUCIOThI. XHUMUYECKOe https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOMIEH Cpellbl COSTMHEHUSIMH CEePhI
27 |BblymcIeHHe MacCOBOM JOJH BBIX0/1a MIPOYKTA PEaKIIUU 1 bubnnorexa [JOK
https://m.edsoo.ru/00adec8a
28 |OO0mas xapakTepuCTHKA JIEMEHTOB VA-Tpymiibl. A30T, 1 bubnuoreka [IOK
pacrpocTpaHeHue B IpUpojie, GU3NIECKUE U XUMHUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 |AMMuak, ero (pu3HYECKHe U XUMUYECKHE CBOMCTBA, ToTy4yeHue | 1 bubnnorexka [JOK
U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padota Ne 3 no teme «llonmyuenne ammuaka, 1 1 bubnuoreka [IOK
U3yYCHUE €r0 CBOWMCTB https://m.edso0.ru/00adf180
31 |A3oTHas KHCIOTa, €€ PU3NIECKHEe M XUMUYECKHIE CBOMCTBA 1 bubnnoreka [JOK
https://m.edsoo.ru/00adf306
32 |Hcnonp30BaHNE HUTPATOB M COJIEH aMMOHHUS B KaU4eCTBE 1 bubnuotexa [JOK
MUHEpaJIbHBIX Y100peHn. XUMUYEeCKOe 3arpsi3HEHHe https://m.edsoo.ru/00adf518
OKpY’KalomIel Cpeibl COeTMHEHUSIMA a30Ta
33 |Dochop. Okcun dpocdopa (V) u pochopHas kuciora, 1 bubmoreka [JOK
¢du3nUeckrue 1 XMMUYECKHE CBOWCTBA, OTyYeHHE https://m.edsoo.ru/00adf68a
34 |HUcnonws3oBanue GpocdaroB B Ka4eCTBE MUHEPAIBHBIX 1 bubnmoreka [JOK
y1o0peHuii. 3arpsisHeHIE IPUPOAHOH cpeasl hochaTamu https://m.edsoo.ru/00adfc20
35 |Yrmepon, pacnpocTpaHeHue B mpupoje, pusndeckue u 1 bubnmoreka [JOK

XUMHUYECKUE CBOWICTBA

https://m.edsoo.ru/00adfd9c
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No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE (P POBBIC
/1 Bcero| Kontposnbnsie | [Ipaktuueckue | U3YyICHHUS 00pa3oBaTebHbIE PECyPChI
paboThI paboTbI
36 |Oxcuasl yriuepona, ux GU3HIecKue 1 XUMHIECKHE CBOMCTRA. 1 bubnuorexa [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoia https://m.edsoo.ru/00adfebe
(Iv)
37 |YrosibHas KUCIOTA U €€ COJIH 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢
38 |[IpakTuueckas padorta Ne 4 o reme "llonydenue yraekucioro | 1 1 bubmmoreka [JOK
rasa. KauectBennas peakius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 |[lepBoHaYaNbHEIC MMOHSATHUS 00 OPraHUYECKUX BEIIECTBaX Kak 0 | 1 bubnuotexa [JOK
COCIMHCHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 |[KpeMHui 1 ero coeluHEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae080a
41 |[IpakTuueckas pabora Ne 5. PemeHue skcnepuMeHTalIbHbIX 1 1 bubnnorexka [JOK
3a1a4 1o TeMe «BakHeile HeMeTamIbl ¥ UX COETMHEHUD) https://m.edsoo.ru/00ae0bf2
42 |KontpomnpHas padora Ne3 o teme «Baxneiimme Hemeramsl | 1 1 bubnnorexka [JOK
HUX COEIUHEHUD) https://m.edsoo.ru/00ae0e18
43 |O0m1ast xapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — MeTaJUIoB. | 1 bubnuoreka [IOK
Metayeckas CBSI3b U METAJUINYECKask KPUCTAIITHYCCKAst https://m.edsoo.ru/00ae103e
pemérka. @U3NUeCKre CBOMCTBA METAJIOB
44 | XuMmHuyecKkHre CBOMCTBA METAIIOB. DJIEKTPOXUMHUECKHUH psijt 1 bubnmorexa [IOK
HaNpPsDKSHUH METaJLIOB https://m.edso0.ru/00ae1156
45 |O6mume ciocoOwl monyyeHust MetayuioB. CrutaBel. Beruncnenus | 1 bubnmorexa [IOK
10 YPaBHEHUSM XUMHYECKUX PEAKIUiA, €CITH OJTUH U3 https://m.edso00.ru/00ae1156
pPEeareHToB COECPKUT MPUMECH
46 |[ToHsTHE O KOPPO3UH METAIUIOB 1 bubnmorexa [IOK
https://m.edso0.ru/00ae1278
47 |lllenoyHble MeTaILIIbI 1 bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2
48 |OkcuIbl ¥ TUIPOKCUIBI HATPHUS U KaIus 1 bu6mmorexa [JOK
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No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE (P POBBIC
n/m Bcero| Kontposnbnsie | [Ipaktuueckue | U3YyICHHUS 00pa3oBaTeiIbHbIC PECYPCEL
paboThI paboTbI
https://m.edsoo.ru/00ae14b2
49 |[llenoyHoO3eMeIbHBIC METAIUIBI — KAJbIMI U MarHUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
50 |Baxueiimme coeTuHEHUS KaTbIIHs 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae15e8
51 |O6o0mieHne u cucTeMaTH3aIHst 3HaHU I 1
52 [KécTkocTb BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs 1 bubnnorexa [HOK
https://m.edsoo.ru/00ae1886
53 |[IpakTuueckas padota Ne 6 o reme "YKECTKOCTH BOABI U 1 1 bubnmnoreka [JOK
METOJIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 |AmroMuHMK 1 bu6mmorexa [JOK
https://m.edsoo.ru/00ael1c64
55 |AmdoTepHbIe CBONCTBA OKCH/IA U THAPOKCHIA 1 bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
56 [Kemneso 1 bu6nmmoreka [JOK
https://m.edso0.ru/00ae1d86
57 |Oxkcunsl, runpokcuabl u conu xxenesa (1) u xenesa (I10) 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae35e6
58 |006001mEeHne U cucTeMaTu3alus 3HAHUI 1
59 [lpakrtudueckas padota Ne 7. Pemienne 3KCiepuMEHTAIbHBIX 1 1 bubnnorexka [JOK
3a1a4 1o TeMe «BakHeNIIe MeTauIbl 1 X COEIUHEHUS https://m.edsoo.ru/00ae3de8
60 [BeramcieHus Mo ypaBHEHHSIM XUMUYECKUX PEaKIHid, eciiu oque| 1 bubnnoreka [JOK
U3 PEareHTOB JJaH B N30BITKE WU COAEPIKUT MIPUMECH. https://m.edsoo.ru/00ae1750
Beruncienns MaccoBOM 10JIM BBIXOJA MPOAYKTA PEAKIIUN
61 |O000menne nu cucTeMaTU3aIus 3HAHUI 1
62 |KontponbHas pabota Ned o teme «Bakneumme Mmetasl 1 ux | 1 1
COCTUHEHUS
63 |BemecTBa 1 MaTepualibl B TOBCEAHEBHOM KM3HU YEIIOBEKA 1 bu6mmorexa [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE (P POBBIC
n/m Bcero| Kontposnbnsie | [Ipaktuueckue | U3YyICHHUS 00pa3oBaTeiIbHbIC PECYPCEL
paboThI paboTbI
https://m.edsoo.ru/00ae3f50
64 | Xumudeckoe 3arpsi3HeHUE OKPYKAIOIICH CpeIbl 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae4270
65 [Poip XMMHH B PEHICHUH SKOJIOTHYECKHX TpoOieM 1 bubnnorexka [HOK
https://m.edsoo.ru/00ae4270
66 [PesepBHBIii ypok. OO00IICHHE U CHCTEMATH3AUS 3HAHUN 1 bubmmoreka [IOK
https://m.edsoo.ru/00ae0d0a
67 |Pe3zepBHbIil ypok. O600IIEHNE U cCCTeMaTU3allks 3HAaHUN 1 bu6nmorexa [IOK
https://m.edsoo.ru/00adb33c
68 [Pe3epBHEIT ypok. OO00IIEHHE U CHCTEMATH3AINs 3HAHUIA 1 bubmmorexa [IOK
https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOONYECKOE OBECIEYEHWVE OBPA3SOBATE/IbHOI O
NMPOLECCA
OBASATE/JIbHbIE YYHEBHbLIE MATEPUAJIbI OJTA YHEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., OctpoymoB WU.I'., Craakos C.A., AKIIMOHEpHOE OOIIIECTBO
«M3parensctBo «lIpocBemienne»
* Xumus, 9 knacc/ 'abpuensua O.C., Octpoymos U.I'., Cnaakos C.A., AKIIHOHEpHOE 00IIECTBO

«M3parenbcTBO <<HpOCBeH_IeHI/Ie»

METOONYHECKVNE MATEPVAJIbI AJTA YUYUNTEJA

LNPPOBBLIE OBPA3SOBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET

https://resh.edu.ru/
https://yandex.ru/search/?text=tiok-+imdpoBoii-+odpazoBarenbubiii+koHTeHT& II=36 & clid=22704

56&src=suggest_B



