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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS COCTAaBJICHA HAa OCHOBE TpeOOBaHWH K
pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHus, MPEICTABICHHbIX B
®I'0OC 00O, a Takke Ha OCHOBE (penepanbHO pabodeil MporpaMMBl BOCITUTAHUS U C Y4ETOM KOHIICTIIIAH MTPETI0IaBaHH
y4eOHOTO npenMeTa «XUMHUs» B 00pazoBaTeIbHBIX opranm3anuax Poccuiickoit @eneparui;,

MeTOAMYEeCKHX PEKOMEHIAUMI 10 CO3AAHUI0 M (PYHKIMOHMPOBAHMIO B 0011€00pa30BaTe/bHbIX OPraHUu3alusX,
PAaCIO0JIOKEHHBIX B CeJIbCKOH MECTHOCTH M MAJIBIX FOPO/AaX, IEHTPOB 00Pa30BaHHUsI eCTeCTBEHHO-HAYYHOH 1
TeXHoJIorn4eckoii Hanpap/jeHHocTel («Touka pocra») (YTBepaaeHbl pacnopsizkenueM MuHucTepcTBa
npocseuienusi Poccuiickoii @enepanuu ot 12 simBaps 2021 r. Ne P-6). — URL:
http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nata o6pamenus: 10.03.2021).

IporpamMma 1Mo XMUMHH IafT MPEACTABICHHE O LEsX, OOIIeH cTpaTeruu oOydYeHHs, BOCIUTAHUS M Pa3BUTHSI
O0yJaromuXCcsl CpeacTBaMM  y4eOHOro IpeAMETa, YCTaHABIMBAaeT O00s3aTelbHOC MPEIMETHOE COMACpIKaHHE,
[PEIyCMaTPUBACT PACIPENeICHHE €ro MO KIIAcCaM M CTPYKTYPHUPOBAHHE 110 pa3zieliaM M TeMaM IIPOrPaMMBI [0 XHMHH,
OMpe/IeNnsieT KOMIMICCTBCHHBIC M KaYeCTBEHHBIC XapaKTEPHCTHKH COACPIKAHMsS, PEKOMEHIYEMYIO IIOCIeI0BATEIFHOCTD
M3YUYCHHSI XUMUH C YIETOM MEXKIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO MpoLecca, BO3PACTHBIX
0COOeHHOCTEH O00YJYaroIKMXCs, ONpEesIeT BO3MOXKHOCTH MpEAMETa I pealu3alud TpeGOBaHWil K pe3yibratam
OCBOCHHS OCHOBHO# 00pa30BaTeIbHOI IPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero 06pa30BaHusl, a TAKKe TPeOOBaHMUIT K
pe3yabTaTaM OOYYCHHUS XUMHH HAa YPOBHE IIEJCH M3YyUCHHs MpeaMeTa M OCHOBHBIX BHJOB YUeOHO-TIO3HABATEIHHON
JIeITEIbHOCTH 00YYaroIerocs o OCBOCHUIO y4eOHOTO COepIKaHMsI.

3HaHME XUMHUU CIYXKUT OCHOBOH sl (pOpMHpOBaHMS MHPOBO33PEHHSI OOYYarOLIErocs, €ro MpeACTaBlICHUH O
MaTepualbHOM E€MHCTBE MHPa, BXXHYIO POJIb UI'PAtOT (POPMHUPYEMbIe XUMHEH IIPEJICTABICHHS O B3aUMONPEBPAILCHUAX
SHEPrud M 00 DBONIOLMM BEIECTB B IPHPOJE, O HYTSIX pEIIeHUs INOOAIBHBIX NPOOJIeM YCTOWYHMBOTO pPa3BUTHS
4eJI0BEUECTBA — ChIPbEBON, IHEPTETUUECKOMN, MUIEBOI U IKOJIOTMYECKOH 0€301acHOCTH, MPOOIIEM 3paBOOXPAHEHNUS.

N3yuenue xumuu:

CIIOCOOCTBYET peai3allii BO3MOXKHOCTEH /111 CaMOPa3BUTHS M (POPMHUPOBAHUS KYIbTYPHI IMYHOCTH, €€ 001Iei 1
(yHKIIMOHAJIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (I)OpMI/IpOBaHI/IG MBIIUJICHUSI W TBOPYCCKUX CIIOCOOHOCTEMH 06yqaron_u/1xcsl, HaBBIKOB HX
CaMOCTOSITCIIEHOM y‘ie6H0ﬁ ACATCIBHOCTH, SKCIICPUMCHTAJIBHBIX U HCCJICAOBATCIbCKUX yMeHHﬁ, HCO6XOI[I/IMLIX KaxK B
HOBCCI[HGBHOﬁ JKHU3HHU, TaK U B HpO(i)eCCPIOHaHBHOﬁ JACATCIIbHOCTH,

3HAKOMHUT CO CIEHU(HKON HAyYHOTO MBIIUICHHS, 3aKJIAJABIBAET OCHOBBI ILIEJIOCTHOTO B3IJIAZAa Ha E€IMHCTBO
MPUPOJIBI M YEIIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM 3TalloM
B ()OPMHUPOBAHHNHN €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00yJaromuxcs;



CHocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOI'O OTHOIICHHS K CCTCCTBCHHO-HAYYHBIM 3HAHUSM, K MPHUPOJIE, K YEIOBEKY,
BHOCHUT CBO¥ BKJIAJ] B HKOJIOTHIECKOE 00pa3oBaHUe 00yJaIOMINXC.

JlanHBIC HampaBICHHUA B OOYYCHHH XMMHH OOECTICUMBAIOTCS CIICIIU(DHUKON CONIEpKaHHWS Y4eOHOTO MpeIaMerTa,
KOTOPBIN SBJIACTCS NMEeJarornuecku aJanTHPOBAHHBIM OTpaXKeHHEM 0a30BOH HAyKH XMMHH Ha ONpeNeléHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIETr0 00pa30BaHMUsI OPUEHTHPOBAH HA OCBOSHHE O0YYAIOIINMHUCS CHCTEMBI
MEpBOHAYAIBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHMHU M HEKOTOPBIX OTICIBHBIX 3HAYMMBIX IOHATHH
OpraHUYECKON XUMUHU.

CrpykTypa conepKaHHs IPOrpaMMBbl 110 XMMHUH C(hOPMHPOBAHA HA OCHOBE CHCTEMHOT'O ITOIX0/1a K €€ N3yUCHHIO.
ConepkaHue CKJIQABIBACTCA M3 CHCTEMBl IOHATHH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMbI NOHATHH O
XuMHuYecKoil peakmuu. O0€ 3TH CHCTEMBI CTPYKTYPHO OPraHH30BaHBI MO NPHHIMITY ITOCIEIOBATEIBHOTO PAa3BHTHS
3HAHUH Ha OCHOBE TEOPETHIECKUX IPEICTABICHUH PAa3HOTO YPOBHSI:

— ATOMHO-MOJICKYJIIPHOTO YUCHUA KaK OCHOBBI BCEI'O0 €CCTCCTBO3HAHUSA,
- HepI/IOI[I/I‘ICCKOFO 3aKOHa I[ . MeH;[eJIeeBa KaK OCHOBHOI'O 3aKOHA XMMHUH;
— Y4YC€HUA O CTPOCHUU aTOMa U XUMHUYECKOH CBA3U,

— NpPEACTaBICHUI 00 IEKTPOIUTHIECKON IUCCONNALIUY BELIECTB B PACTBOPAX.

TeopeTndeckue 3HaHWS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPHYECKH ITOJMYYEHHBIX M OCMBICICHHBIX (DaKToOB,
pa3BHBAIOTCS MOCJIENIOBATENBLHO OT OJHOTO YPOBHSI K APYrOMY, BBINONHAS (GYHKIMH OOBSICHEHUS U HPOTHO3HMPOBAHHMS
CBOWCTB, CTPOEHHS U BO3MOKHOCTEH MPAKTHYECKOTO IPUMEHEHUS M OTY4YEHUS H3y9aeMbIX BEIECTB.

OcBoeHune POrpaMMBbl O XUMHUH CHOCOOCTBYET (OPMHUPOBAHMIO IIPEACTABICHUS O XMMHUYECKOH COCTaBIISIOIIEH
Hay4YHOI KapTHHBI MHpa B JIOTHKE €€ CHCTEMHON NPHPOJIBI, IEHHOCTHOTO OTHOILIEHHS K HAyYHOMY 3HAHMIO M METOAaM
MO3HAHUS B Hayke. V3ydyeHne XUMHIM MPOUCXOIUT C IPUBJICUYCHNEM 3HAHUH U3 paHee M3YYEeHHBIX YICOHBIX MPEIMETOB:
«Oxpyxatomuit Mup», «buonorus. 5—7 knacce» u «PuU3uKa. 7 KIACC».

[Ipn w3ydeHMM XHMHUHM MPOHUCXOJUT (GOPMHUPOBAHHE 3HAHWH OCHOB XHMHYECKOH HAyKn Kak oOyactu
COBPEMEHHOTO €CTECTBO3HAHMUS, NMPAKTHYECKON AEATENIFHOCTH YelloBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOH
KyJIbTYpBI. 331a4a yueOHOTr0 MPeAMeTa COCTOUT B (JOPMUPOBAHMH CUCTEMBI XUMUYECKUX 3HAHMH — BaXKHEHIINX (HaKTOB,
MOHATHH, 3aKOHOB U TEOPETHYECKHX IOJIOKEHHUH, JOCTYIHBIX O0OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, sS3bIKa
HayKd, B NpPUOONIEHWH K HAyYHBIM METOAAaM I[IO3HAHWS IIPH HM3YYEHHH BELIECTB M XHMHUYECKHX pEakluid, B
(opMHpOBaHMM ¥ pPa3BUTHH IIO3HABATENbHBIX YMEHMH W WX TPUMEHEHHMH B Yy4eOHO-TIO3HABATEIBHOW W
yueOHO-HCCIIeI0BATENLCKOM eI TEIbHOCTH, OCBOCHUH ITPAaBUII 0€3011aCHOTO 00paIeHus! ¢ BEIECTBAMHU B TIOBCEIHEBHOM
JKU3HU.

HpI/I N3Yy4YCHUU XMMHU HA YPOBHE OCHOBHOI'O O6HI€1"O 06pa30BaH1/15{ Ba’)XHOC 3HAYCHUC HpI/IO6p€J'II/I TaKUC ICJIH,
KakK:

- (bOpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO pa3BI/ITOﬁ JIMYHOCTH, TOTOBOH K CaMOO6pa3OBaHI/IIO, COTPYAHHUYECCTBY,
CaMOCTOATCIIbBHOMY NPUHATHIO pemeHHﬁ, CIIOCOOHOM aAAanTUPOBATLCA K 6I)ICTpO MCHAIOMINMCS YCIIOBUAM KU3HU,

— HaNpaBJICHHOCTh OOYYeHHs Ha CHCTEeMaTHYeCKOe IpHOOIIeHHe OO0ydJalomuxcsi K CaMOCTOSATENbHOM
MI03HABATEJIFHON 1eATETLHOCTH, HAYYHBIM METOIaM IIO3HAHU, (OPMHUPYIOIINM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;



—o0ecrniedeHne  YCJIOBHH, CIIOCOOCTBYIOIIMX TNPHUOOPETCHHIO OOYYAIOIMMHUCA OIBITAa  Pa3HOOOpa3HOH
JIESITETbHOCTH, TIO3HAHUS U CAMOIIO3HAHMSI, KITFOYCBBIX HABBIKOB (KJIFOUCBBIX KOMIICTCHIIHH), IMCIOIIUX YHUBEPCAILHOE
3HAYCHHUE JIJIS PA3IMIHBIX BUIOB JCATCILHOCTH,

— opmupoBanue oO0meH (QYHKIIMOHATPHOW M C€CTECTBCHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJIC YMECHHMA
OOBSICHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHHS U OTIBIT, MOJYYCHHBIC IIPH U3YYCHUN XUMHUH,
MPUMEHSTh UX TIPU PEHICHUH MPOOJICM B MOBCETHCBHOMN JKU3HU U TPYAOBOU NCATCIHLHOCTH;

— opmupoBanne y o0y4aromuxcsi TyMaHUCTHYECKUX OTHOLICHUH, NOHMMAHMS [IEHHOCTH XMMHUUYECKUX 3HAHUH
JUISL BBIPAOOTKH HKOJOTUYECKH LIEIEeCOO00pa3HOTO MOBEACHUS B OBITY M TPYHAOBOH AEATEIBHOCTH B LENAX COXPAHEHHS
CBOETO 3JJ0POBbs U OKPYKAIOLIEH IPUPOAHON CPEBL;

— pa3BUTHE MOTUBALUK K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIMTAHUIO HAa OCHOBE YCBOCHHS
00IIeYeTOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGMISA M HalpaBICHHOCTH IajJbHEHIIEro
00y4YeHHS.

O01ee 9rciI0 9acoB, OTBEASHHBIX JUIS H3YUCHHS XUMHUH Ha YPOBHE OCHOBHOTO 001IIero 00pa30BaHUsI, COCTABIISACT
136 gacoB: B 8 kiacce — 68 JacoB (2 Jaca B Heseno), B 9 kimacce — 68 gacoB (2 yaca B HEJICHIO).

COJAEPKAHHUE OBYYEHHA

8 KJIACC
IlepBoHayabHbIC XMMHYECKHE IOHATHSA

HpCﬂMeT XuMud. Pollb XMMHM B JKH3HH 4YelIOBEKa. XHMHUS B CHCTEME HayK. Tema u BCIICCTBA. duznyeckne
CBOICTBa BCIICCTB. ArperaTHoe COCTOSAHHUE BCHICCTB. Ilonstue o METOAaX IIO3HAHUA B XHMHH. Yucrele BC€IIECCTBa "
cMecH. CriocoObl pazaeiacHus CMeceH.

ATOMEI U MOJICKYJIbI. Xumudeckne siaeMeHTbl. CHUMBOJIBI XHMHYECKHX 3JICMCHTOB. HpOCTBIe 1 CJIOKHBIC
BCIICCTBA. ATOMHO-MOJ’ICKyJ'IﬂpHOC ydyeHuce.

Xumudgeckas q)OpMyJ'Ia. BameHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCHICCTB.
OtHocuTenbHas aToMHas macca. OTHOCHUTEIbHAsS MOJICKYJIIpHass Macca. MaccoBas J0JI1 XUMHUYECKOIro 3JIEMCHTA B
COCIMHCHHH.

Komuuectso BemectBa. Mok, MossipHast Mmacca. B3auMOCBs3b KOJIMUYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IUHUIL
BemecTBa. Pacu€Tel mo GopmynaM XUMUYECKUX COSTUHEHH.

Om3HUecKie U XUMHYIECKHE SBICHNSA. XUMUYecKas peaknus U e€ Mpu3Haku. 3aKOH COXPaHEHHs MAacCHl BEIIECTB.
Xumnyeckne ypaBHeHHs. Kiraccuuranus XUMUYeCKUX peaknnuii (COeTUHEeHNS, pa3IoKeHHUs, 3aMeIIeHus], 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW NOCYNOW, MpaBwiIaMH paboTel B Jlaboparopuu W npuéMamu OOpaIieHus cC
J1a00paTOpHEIM 00OPY/OBAaHHEM, M3YYEHHE M OINUcaHHe (DPU3NUECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHX BELIECTB,
Habmroenue pu3nIeckux (IUIaBIeHUE BOCKA, TasTHAE JIb/IA, PACTUPAHHUE caxapa B CTYNKe, KUTIEHHE U KOH/IEHCAIIHs BObI)



U XMMUYECKUX (TOpEHHME CBEYM, NMPOKAIMBAHUE MEIHOW NPOBOJOKH, B3aUMOJEHCTBUE MeNla C KHUCIOTON) SIBIEHUIA,
HaOJII0ZIeHNe U ONMCaHUe NPU3HAKOB NPOTEKaHUsI XUMUYECKUX Peakni (pas3iioxKeHue caxapa, B3auMOAeHCTBUE CEPHON
KHUCIIOTHI C XJIOPUJIOM Oapust, pasnokenue ruapokcuia Menu (1) npu HarpeBanum, B3auMo/IeHCTBHE JKeJle3a C PACTBOPOM
comu mean (II), u3yueHwe cnocoOOB pasfeneHusi CMeceil: C MOMOIIBI0 MarHurta, (UILTPOBAHUE, BBHIIAPHBAHMUE,
JUCTHULIIMS, XpoMaTorpadus, NpOBEACHHE OYHMCTKH IOBAapEeHHOW coyin, HaONIOJCHWE U ONMCAaHUE pPEe3yJIbTaTOB
MPOBEICHUS OIBITA, HIUTIOCTPUPYIOIETO 3aKOH COXPaHEHHSI MacChl, CO3AaHIE MOAENIEH MOJIEKY (IIapOCTEPKHEBBIX).

Baskneiilue npeacraBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech raszos. CocraB Bozayxa. Kucinopon — aneMeHT U npoctoe BemiecTBo. HaxoxIeHue Kuciaopoja B
npupoje, (Gpu3NYecCKUe M XMMHUYecKHe cBoWcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrocoObl
MOJyYeHHsI KUCJIOPOa B JIADOPATOPHH U MIPOMBINUIEHHOCTH. Kpyrosopot kuciopona B npupoje. O30H — ayuloTporHast
MoJu(UKaLNS KHCIOpoa.

TemnoBoit 3QPEeKT XUMHUCCKON pEaKIMK, TSPMOXUMHUCCKUE YPAaBHEHUS, 3K30- M IHIOTEPMUUCCKUEC PEAKIIHU.
TormmBo: yroyib ¥ MeTaH. 3arps3HEHUE BO3AyXa, YCHUIICHHE MApHUKOBOTO 3(dekTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — snemeHT u mpoctoe BemiecTBo. HaxoskaeHue Boxopona B MpUpoje, (GpU3MUECKUe M XUMHYECKHE
CBOHCTBA, IPUMEHEHHE, CIIOCOOBI MoMydeHHs. KHCIIOTHI U comm.

Momnspaslif 00bEM ra30B. PacyéTsl M0 XMMUYECKHM YPaBHEHHUSM.

®uznveckue cBoicTBa BoAbl. Boma kak pactBopurens. PacTBopsl. HachleHHbIE 1 HEHACHIIIEHHBIE PACTBOPHI.
PacTBOpuMOCTS BemiecTB B Boge. MaccoBast 1071 BEIeCTBa B pacTBope. XMMHUUECKHE cBOiicTBa Boabl. OcHOBaHUs. Poib
pacTBOPOB B IPHUPOJIC U B XKU3HH denoBeka. KpyroBopoT Boabl B mpupoae. 3arps3HeHne NpUpOoAHBIX BoA. OXpaHa H
OYHCTKA MTPUPOIHBIX BOJ.

Knaccudukanus Heopranmueckux coeguHeHnd. Okcunpl. Knaccnpukanms oOKCHIOB:  cojeoOpasyromiue
(ocHOBHEIE, KHCIIOTHBIC, aM(oTepHbIe) U HeconeoOpasytomue. HomeHnkmatypa okcunoB. Pusnyeckne U XHMUYECKHE
cBOMCTBA OKCHIOB. [loy4yeHne okcumoB.

OcHoBanust. Kimaccudukanus ocHOBaHWI: MIENOYM W HEPACTBOPUMBIE OCHOBaHWA. HOMEHKIIaTypa OCHOBaHUH.
duznyeckue 1 XUMUYECKHe CBOMCTBA ocHOBaHUM. [losiyueHne ocHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa xucior. duzndeckne M XUMAYECKHE CBOWCTBA KHUCIOT. Psiy
aktTuBHOCTH MeTaioB H. H. bekerosa. [lonyyenue kuciort.

Comu. Homenknatypa coneit. duznueckre U XuMU4YecKue cBoiicTBa coliei. [lonydenne conen.
I'enetnyeckas CBSA3b MEXAY KJIaCCAMH HEOPTAaHHMUECKUX COSIMHEHHA.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEeJIeJIeHNUE COJEpP)KaHMsl KHCIOpoJa B BO3JyXe, NOJy4YeHHe, coOMpaHMe, pacro3HaBaHHE M
W3ydeHHE CBOWCTB KHCJIOPOZA, HAONIOJCHHE B3aMMOICHCTBUS BEHIECTB C KHUCIOPOAOM W YCIOBHUS BO3HUKHOBEHHS U
NpeKpalieHus ropeHus (1oxapa), 03HaKOMJICHHE C 00pa3iaMy OKCH/IOB M ONIMCaHKE NX CBOWCTB, MOJy4eHHE, COOMpaHue,
pacro3HaBaHUE M N3y4YeHHE CBOIMCTB BOJOpo/a (TOpeHue), B3auMoieHcTBHE Bojopoa ¢ okcuaoM menu (11) (Bo3moxHO
UCIIONIb30BAaHUE BHJ/ICOMATEpHAIOB), HaOMIOJeHHEe OOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE
0COOCHHOCTEH pacTBOPEHUs BEIECTB C Pa3IMYHONW pacTBOPHMOCTHIO, NPHUIOTOBICHHE PACTBOPOB C ONPENEIEHHON
MacCOBOH J10ell pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI ¢ METAUIaMU (HATPHUEM U KaJblKeM) (BO3MOXHO
UCIIOJIb30BAaHUE BHAEOMATEPHANIOB), HCCIEIOBaHME OOpA3lOB HEOPraHWYECKHX BEIECTB pPAa3JIMYHBIX KJACCOB,
HaOJroIeHNe M3MEHEHUS] OKPAaCKH MHIMKATOPOB B PacTBOpaxX KHCIOT W IIEJI0Yel, H3ydeHHe B3aMMOJICHCTBHS OKCHAA
menan (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C METaJUIAMH, Peakni HeHTpaau3anny, MOJyIeHNEe HePacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO METajula JIPYyruM M3 pacTBOpa COJIM, PEUICHHE SKCIEPUMEHTAJbHBIX 331ad [0 TEME
«Baxueiue K1accbl HEOPraHUYECKUX COCIUHEHUIN.



Ilepuonnuecknii 3axon u Ilepnonnueckas cucrema xumuyeckux dJjemMenToB /I. U. MenneneeBa. Ctpoenne
aTOMOB. XUMH4YecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIuU

HepBLIe MONIBITKHA Knaccn(bmcaunn XUMHUYECKHUX 3JIeMeHTOB. [loHsaTHE O rpynmnax CXOJHbIX 3JICMEHTOB (menquHe
1 HEJIOYHO3EMEIIbHBIC METAJUIbI, I'aJIOT€HbI, UHCPTHLIC ra31,1). 3HCMCHTLI, KOTOpbIC o6pa3y}0T aM(bOTepHI)Ie OKCHUIbI U
TUAPOKCHUBI.

Ilepuonuueckuit  3akoH. Ilepuoguueckas cuctema xumuyeckux a3neMeHtoB JI. WM. Mengeneesa.
Kopotkomnepronnas n mmHHOTIEproaHas Gopmer [lepuoamaeckoii cucteMbl Xumuaeckux anmemeHToB [1. . Menneneesa.
Ilepuonst u rpynmnsl. uznueckuii CMbICT TOPSAKOBOIO HOMEpPa, HOMEPOB MEPHOia U TPYIIIBI dJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX 000JIOYEK aTOMOB
nepBbix 20 xuMudeckux 3nmeMeHToOB I[lepmommueckoit cuctemsl [[. . MenneneeBa. XapaKkTepuCTHKa XHMHUYECKOTO
3JIEMEHTa 110 ero noJyioxkeHuo B [lepnonuueckoit cucreme 1. . Menzneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS PaJuyca aTOMOB XMMHYECKHX 3JEMEHTOB, META/UIMYECKUX M HEMETAJUIMYECKHX
CBOWCTB IO TPYyMIIaM U IIEPHOIAM.

3nauenue I[lepronnaeckoro 3akoHa u [leproguyeckoil cuCTeMbl XUMHUUECKHUX 3JIEMEHTOB JUIS Pa3BUTHSI HAYKH U
npakTuku. J. 1. MenzaeneeB — yu€HbIN U rpa>KIaHUH.

Xumudeckasi cBsi3b. KoBaeHTHas (TOJSIpHAs M HEMOJSIPHAs) CBA3b. ODIIEKTPOOTPHLIATEIHFHOCTh XMMHYCCKHIX
3JIeMeHTOB. MOHHAas CBS3b.

CTCHGHL OKHUCJICHUA. OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITCHLHLIe peaKm/m. Hpoueccm OKHUCJIICHHUA U BOCCTAHOBJICHUS.
OKHCIIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm:

H3ydeHHe 00pa3IOB BEIIECTB METAJUIOB M HEMETAJIJIOB, B3aMMO/IeHCTBHE THIPOKCHIA INHKA C PACTBOPAMH KHUCIIOT
U IIeJ0YeH, MPOBEJICHNE OIBITOB, HILTIOCTPUPYIOIIHUX MMPHUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKuil (ropeHue,
PEeaKInu Pa3oKEeHUs, COSTUHEHMUS ).

Mescnpeomemnule ceazu

Peanmaulxm MEKIPECAMETHBIX cBs3ei Ipyu U3y4CHUN XNUMHUHU B 8 xmacce OCYHICCTBIIACTCA U€PE3 MCIOJIb30BAHUC
KakK 06I.I.II/IX CCTCCTBEHHO-HAYYHbIX HOHHTHﬁ, TaxK U HOHHTHﬁ, SABJAKOMUXCA CUCTCMHBIMU JII OTACJIBHBIX IIPEAMETOB
C€CTCCTBCHHO-HAYYHOI'O IUKJIA.

O6H.[I/IC C€CTCCTBCHHO-HAYYHBIC TTOHATHUA: Hay‘leIﬁ (I)aKT, runoTresa, TCOpusd, 3aKOH, dHaln3, CHHTE3,
KHaCCI/I(I)I/IKaLII/IFI, NEPUOANIHOCTD, Ha6J'IIOI[GHI/Ie, SKCIICPUMCEHT, MOACINPOBAHUC, UBMEPCHUEC, MOICJIb, SABJICHUC.

®uznka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, MU30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYIA,
ANEKTPUIECKU 3apsl, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, (U3NYECKHE BETMYUHBI, €HHUIIBI
M3MEpEeHHs, KOCMOC, IJIaHeThl, 3BE311b1, COJTHIIE.

buonorust: porocunres, apixanue, onochepa.

T'eorpadus: atmocdepa, runpocdepa, MUHEPABI, TOPHBIE TIOPOJIBI, TOJE3HBIE UCKOMAEMbIE, TOIIUBO, BOJIHBIC
pecypcsl.

9 KJIACC



BemecTBo 1 xXuMHUYecKast peakuus

ITepuonnueckuii 3axoH. [lepuoandeckas cuctema xumudeckux 3nementos /. . MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XHMHYECKHX JJIEMEHTOB IEPBBIX TPEX IIEPHONOB, Kalusl, KalbIUs U HX
COEJIMHEHU B COOTBETCTBUH C OJI0KEHUEM JIEMEHTOB B [leproandeckoil cucteMe U CTpOSHUEM HX aTOMOB.

CTpOGHI/Ie BEIIECTBA: BHUJBl XMMHYECKON CBSI3U. THIIBI KPUCTATIITUMYCCKUX peHIéTOK, 3aBUCUMOCTb CBOMCTB
BCIICCTBA OT THIIA KpHCTaJIJIH‘-ICCKOﬁ pEH.IéTKI/I " BUJa XHUMHYECKOH CBSI3H.

Krnaccudukarms n HOMEHKIaTypa HEOPraHUIECKHUX BEIIECTB. XUMHUUECKHE CBOIMCTBA BEIIECTB, OTHOCAIINXCS K
Pa3IMYIHBIM KJIaccaM HEOPTaHWIECKUX COCINHEHHN, TeHETUIECKas CBA3b HEOPTaHMICCKIX BEIIECTB.

Knaccudukanus XuMI4ecKUX peakIii 10 pa3IMIHBIM NIPU3HAKaM (I10 YHCITY U COCTAaBY yJacTBYIOIINX B PEAKIHH
BEILIECTB, 10 TETIIOBOMY 3((EKTy, M0 M3MEHEHUIO CTENCHEH OKHUCIICHHSI XMMHUYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH, 110
Y4YaCTHIO KaTaau3aTropa). OK30- U 3HAOTEPMUUECKHIE PEaKIINH, TEPMOXUMHIECCKUE YPABHEHHUS.

Ilonsatne o CKOpPOCTHU XAMHYECKON pcakuu. ITonsarue 06 O6paTI/IMI>IX n H€O6paTI/IMLIX XUMHUYCCKUX PCAKIUAX.
[lonaTHe O TOMOIEHHBIX H TFETCPOrCHHBIX PCAKIUAX. Ilousatue o karanuse. IloHATHE O XUMHYECKOM PaBHOBECHHU.
(I)aKTOpBI, BJIMSIOMINE HA CKOPOCTH XAMHYICCKOM PpeaKkru U NOJOKCHUC XUMHNICCKOTO PAaBHOBCCHA.

OKHCITUTETFHO-BOCCTAHOBUTENBHBIE  PEAKIMH, 3JIEKTPOHHBIN OallaHC  OKHCIHMTEIBHO-BOCCTAHOBUTEBHOM
peakiuu. CocTaBleHHE YpaBHEHHH OKHCIHUTENBHO-BOCCTAHOBHUTENBHBIX PpEAaKIUil ¢ HCHOIb30BaHHEM MeToja
AJIEKTPOHHOTO OasiaHca.

Teopus 37EKTPOIMTUYECKOM AUCCOIMALMU. DNEKTPOIUTHl U HEAIEKTPoauThl. KaTHOHBI, aHMOHBI. MeXaHH3M
JIICCOLMAIIMKM BEIIECTB C Pa3IMYHBIMU BUJAMH XHMHUuYeckod cBs3u. CreneHp auccouuanuu. CuiIbHBIE M CiaOble
3IIEKTPOIUTHIL.

Peakiiny HOHHOTO OOMEHa. Y CJIOBHUS MPOTEKAHHS PEaKIMii HOHHOTO 0OMEHA, MOJHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHHsS peakiuil. CBOWCTBa KHCIOT, OCHOBAaHMM M COJEeH B CBETE€ NPEACTABICHUH 00 3IEKTPONUTHYECKOH
nucconuanuu. KauecTBeHHbIe peakiiiu Ha HOHBL. [IoHATHE O THAPOIH3E CONIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIENIAIMU KPUCTAUTMUECKUX PEMIETOK HEOPTaHWYECKHX BEIIECTB — METAIOB U HEMETAJUIOB
(rpadura 1 anMasa), CIOXKHBIX BELIECTB (XJIOPH/Ia HATPHUS ), HCCIIEIOBAHIE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKINN
OT BO3ACHCTBUS PAa3NMYHbIX (DAKTOPOB, MCCIIEAOBAHUE DIIEKTPOIPOBOIHOCTH PAcTBOPOB BEIIECTB, Ipoliecca
JUCCOIMAIIMN KHCIIOT, Ieno4eld M coned (BO3MOYKHO MCIIONB30BAHHE BHJEO MAaTEPHUANOB), IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHWs peakiuid HOHHOro oOMeHa (oOpasoBaHME oOcalka, BbIIEICHHE Tasa,
0o0pa3oBaHHE BOJBI), ONBITOB, WIIIOCTPUPYIONIMX NPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKkIMid (TropeHue,
peaxmy pas3oKeHHs, COSIUHEHN ), pacllO3HaBaHHE HEOPTaHUYECKHX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIUi Ha
WOHBI, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTaibl 4 MX cOeTUHEHUSA

OO6mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTENEHH OKHCICHUS.
Crpoenne u (U3MUECKHE CBOWCTBA MPOCTHIX BEHIECTB — TaJOr€HOB. XHMMHUYECKHE CBOIICTBA Ha INpHMeEpe XJopa
(B3auMoOJIeHCTBHE ¢ MeTaJlIaMH, HeMEeTaJUIaMH, IesioyaMHu). XJiopoBoxopoa. ColisHas KHCIoTa, XUMUYECKHE CBOMCTBA,
nojyueHue, npuMeHeHue. JleiicTBre XJopa W XJIOpOBOJIOPOJAa Ha OpraHu3M dYesjoBeka. BaxkHeiiine XJIOpWAbI U UX
HaxO0X/ICHNE B IPUPO/IE.

OO6mass xapakTepucThka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBbIC CTENEHHU
okucnernsa. CTpoeHue n (pu3nyecKre CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA M CEphl. AJUIOTPOITHBIE MOANGDUKAIIH
KHCIIOpOJIa M CEphl. XUMHUYECKHe CBOMcTBa cepbl. CepoBOIOpPOA, CTpOCHHE, (PU3MYECKHe M XUMHUYECKHE CBOWMCTBA.
OKCHBI Cephl Kak MPEICTABUTEIN KHCIOTHBIX OKcH0B. CepHas KucIoTa, (pu3ndecKie 1 XUMHYECKHe CBOicTBa (00mrie
KaK TpeICTaBUTENs Kiacca KHUCIOT U crenududeckne). XUMHUECKHUE PEaKInH, JIe)KAIIHNe B OCHOBE IPOMBIIUICHHOTO



crocoba MOJy4YCHUs CepHOﬁ KHUCJIOTHI. HpI/IMeHeHI/IC CepHOﬁ kucaoTel. Cou cepHoﬁ KHCJIOTbI, KAY€CTBCHHAA pCaKIusi Ha
CyﬂL(l)aT-I/IOH. Haxomae}me Cephl U eé COC[[I/IHCHI/Iﬁ B OpUpOAC. XuMuueckoe 3arpsA3HCHUC Opr)KaIOHICﬁ Cpeabl
COCIMHCHUSAMU CCPBI (KI/ICJ'IOTHLIG JO0XKOH, 3arpa3HEHUC BO3QyXa U BO)IOéMOB), CII0COOBI ero MpCaAOTBpAICHUA.

OOmas xapaktepucTuka sjeMeHTOB VA-rpynnsl. OCoOSHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTENEeHU
OKHCJIEHHS. A30T, paclpocTpaHeHHe B Ipupoje, GU3HMYeckue 1 XUMUUEcKre cBoiicTBa. KpyroBopoT azora B mpupoe.
AmMuax, ero QusnUecKkre ¥ XMMHYECKHE CBOWCTBA, IOJlydeHHe W npuMmeHeHue. Coin aMMOHHSA, UX (U3UUECKHE U
XMMHUYECKHE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas peakuysi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ MOJydueHHE,
(usnyeckre U XUMHUYECKUE CBOMCTBA (0OIMe KaK MpeACTaBHUTeNs Kiacca KUCIOT U crnenuduueckue). Vicons3oBaHue
HUTPATOB M COJICH aMMOHHSI B KauecTBE MUHEPAIBHBIX ynoOpeHni. XMMHUYECKOoe 3arpsi3HEHHE OKPY)KaloIeH cpenbl
COCMHEHUSIMH a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HEHHE BO3IyXa, IMOYBHI M BomoéMoB). dDocdop, amioTporHsle
Moudukanuu pocdopa, pusudeckre u xummaeckue cBorictBa. Oxcun hocdopa (V) u pochopHas kucora, hpruzndeckne
Y XUMHYECKHE CBOMCTBA, MoyueHue. Mcnonp3oBanue GpochaToB B Ka4eCTBE MUHEPAIBHBIX YAOOPCHUIH.

Obmas xapaktepucTuka 31eMeHTOB [VA-Tpynmel. OCOOCHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBIE CTEICHU
OKHCIICHUA. YTIIepOA, AJUIOTPOIHbIE MOAU(HUKALIMHI, pACIPOCTPAHEHHE B IPUPOJIE, GU3HISCKIE U XUMHIECKHE CBOCTBA.
Ancop6uust. Kpyrosopor yrinepoaa B npupoe. OKCHABI yriieposa, uX pu3ndeckue 1 XMMUYECKHe CBOWCTBA, IEUCTBUE Ha
JKHMBBIE OPTaHHM3MBbI, MMOJYYCHHE W IPUMEHEHHE. JKOJOTHYeCKHe MpoOJeMbl, CBA3aHHbIE ¢ OokcunoMm yriepona (I1V),
THIOTe32 II00ATEHOTO MOTEIUICHUs KIIMMaTa, TapHUKOBEIA d((GeKT. YroipHas KUcioTa H €€ Cony, UX (QU3HYECKHe U
XMMHYECKHE CBOMCTBA, MOJYyYCHHWE M INpHMEHeHHe. KadecTBeHHas peakimsi Ha KapOoHar-MoHBL Vcmoib3oBaHHe
KapOOHATOB B OBITY, MEAULIMHE, IPOMBILUICHHOCTH U CEJILCKOM XO3sHCTBE.

[lepBoHauapHBIE TTOHATHS 00 OPraHMYECKUX BEIMIECTBAX KaK O COSAMHEHUSX yriiepoia (MeTaH, 3TaH, 3THIICH,
alleTHICH, TAHOJ, TIMIEPHH, YKCYCHAsI KHCIIOTa). [IpupoaHbIe NCTOYHHUKH YIIIEBOAOPOJOB (yroib, NMPUPOIHBIN Ta3,
HE(TB), MPOAYKTH UX TepepaboTku (OEH3HH), UX POJb B OBITY U MPOMBINUICHHOCTH. [[0HATHE 0 OMOIOTHICCKH BaYKHBIX
BEILECTBAX: JKMpax, OelKax, yrieBoJax — U UX POJM B JKU3HHU 4YeloBeka. MarepuaibHOE €IUHCTBO OPraHMYECKHUX M
HEOPTraHUYECKUX COCUHEHUN.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOMCTBA, MOJydeHHE M NpuMeHeHune. COeqUHEHUs] KPEMHUs B
npupoae. Obmue npeacrasnerns 06 okcuae kpemHus (IV) n xpemHneBoit kucnore. CHIMKATHI, X HCIIOIb30BAaHHUE B
OBITY, B TIPOMBIIIIEHHOCTH. BakHellne cTpouTeNbHble MaTepualbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, JKeJIe300eTOH.
ITpo6nembI 6€30MmMacHOTO MCTIOIB30BAHNS CTPOUTENIBHBIX MAaTEPHUANIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasoB HEOPraHMUECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEACHHE KaUeCTBEHHbIX peaKkunit
Ha XJIOpU/I-MOHbI ¥ HAOJIIOAeHUE TIPU3HAKOB MX MPOTEKaHMs, OIBITHI, OTpaXKaroIne GU3MIeCcKue U XMMHUUECKHE CBOMCTBA
TaJlOTeHOB U UX COEIMHEHMH (BO3MOXHO HCIOJIb30BAHUE BHIECOMATEPHAIOB), O3HAKOMIICHHE C 00pa3lamMu XJIOPHIOB
(raoreHn10B), O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U € COeTMHEHUAMH (BO3MOXKHO HCIIOJIb30BaHNE BHAECOMATEPHAIIOB),
HaOoZieHne Tpolecca OOyIIMBaHMS caxapa IO JEWCTBHEM KOHIEHTPHUPOBAHHOM CEpPHOW KHCIIOTHI, H3y4eHHE
XMMHYECKHX CBOWCTB pa30aBIICHHOW CEpPHOH KHCIIOTHI, NPOBEJCHHE KAueCTBEHHOW peakiuuu Ha cyibdaT-HOH U
Ha0JIIoeHNe NpU3HaKa e€ NPOTeKaHHs, 03HAKOMIICHHE ¢ (PU3MUECKUMHU CBOMCTBAaMHU a30Ta, ¢ocdopa U UX coeAUHEHUH
(BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iiaMy a30THBIX U (OCHOPHBIX YI0OPEHUA, oy4eHHe, COOupaHue,
pacro3HaBaHUE M M3yueHHE CBOWCTB aMMHaKa, IPOBE/ICHHE KaYeCTBEHHBIX PEaKLUi Ha HOH aMMOHUS U (ocdaT-uoH U
W3ydeHNe NPU3HAKOB MX MPOTEKAHMS, B3aMMOJAEHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbIO (BO3MOYKHO
UCTIONIb30BaHNE BHEOMATEPUAIIOB), MU3yUEHHE MOJENEeH KPUCTAIMYECKUX DPEIETOK anmasa, rpadmura, (yuepena,
03HaKOMJIEHHE C ITPOIIECCOM aCcOPOIH paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NP OTHBOTIa3a,
MOJy4eHHe, COOMpaHue, paclio3HaBaHNE U N3yYeHHE CBOWCTB YIIIEKHCIIOTO Ta3a, MPOBEeHNE KaueCTBEHHBIX PEaKIUi Ha
KapOOHAT M CHWJIMKAT-WOHBl M M3YYEHHE INPHU3HAKOB MX IMPOTEKaHMs, O3HAKOMJIEHHE C MNPOJIYKIHEH CHIMKaTHOU
MPOMBIIIJIEHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «BakHelle HeMeTaIbl U UX COeTUHEHUS.

MeTajuibl H HX COCIMHCHHUSA

OO0mast XapaKTepUCTHKA XUMHUYECKHX JJIEMEHTOB — METAJUIOB HA OCHOBAaHWHU HX MOJIOKeHUs B [lepronndeckoit
cucTteMe XuMIIeckux eMenToB [l. 1. MenneneeBa u ctpoeHus aromoB. CTpoeHne MeTaioB. MeTammndeckas CBsI3b U
METaJUIM4YeCKass KPUCTAJUIMYECKas pemeTka. OJIEKTPOXHUMUYECKUN psi HANpsHKeHUH MeTamioB. Dusnmdeckue wu
XUMHYECKHE CBOWCTBA MeTaiioB. OOIIHe Crioco0bl MOMyYeHUsI MEeTaILIOB. [[oHITHE 0 KOPPO3HH METAJIOB, OCHOBHBIC



CHOCOOBI 3alUTHl UX OT Koppo3uu. CiuiaBbl (CTajib, YyryH, AIOPATIOMUHHMH, OpOH3a) M HMX NPHUMEHEHHE B OBITY H
MPOMBIIIJIEHHOCTH.

[llenouynsie MeTamnsl: nosnoxeHue B llepmomnueckoil cucreme xummdeckux snemeHToB [[. U. Menneneesa,
CTPOCHHE MX aTOMOB, HaXOXJCHUE B mpupoae. OU3HyYecKUe U XMMUYCCKHE CBOWCTBA (HA MpUMEpPE HATPUS U KaJwus).
OKcuJibl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [[puMeHeHune mea0uHbIX METaUIOB U KX COCTUHEHH.

[IlenouHo3eMenbHBIE MeTaJIBl MarHuil M Kajbluid: mojoxeHue B Ilepuoguueckoil cucreMe XHMUYECKHX
anemeHToB /. . MeHnaeneeBa, cTpoeHHe UX aTOMOB, HAaXOXAECHHE B npupone. PU3NUECKUE U XMMHUYECKHE CBOWCTBA
MarHus ¥ Kajplus. BaxHedmme coequHeHHs Kaublys (OKCHJ, TMAPOKCUA, coiu). JKECTKOCTH BOJBI M CIIOCOOBI €€
yCTpaHEHHUsl.

AmomuHuit: nonoxenue B Ilepuonudeckoil cucreme xumuueckux anemeHtoB [I. 1. MenneneeBa, cTpoeHHe
aToMa, HaxOXJeHHe B mpupojae. Ou3ndeckre U XMMHYCCKHE CBOICTBA amfOMHUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA H
TUIPOKCUAA ATIOMUHUS.

XKenezo: monoxenue B [leproauueckoit cucreMe xumuueckux snemeHToB Jl. . MenpaeneeBa, cTpoeHue aToma,
HaxXOXXAcHHE B mpupoae. Puzndeckne W XMMHAYECKHE CBOMcTBa xkene3a. OKCUIBL, THAPOKCHABI U coiu kene3a (1) u
xkenesa (II1), mx cocras, cBoiicTBa U MMOTyYCHHE.

Xumuueckuii IKcnepumenm :

O3HaKOMJICHHE C oOpa3laMi METaJUIOB W CIUIABOB, MX (DPM3WYECKHMHU CBOWMCTBAMH, H3YYCHHE DPE3YJIbTAaTOB
KOPPO3HHU METAILIOB (BO3MOXKHO HCIOJIH30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHUCTBHS OKCH/IA KAJIBITHS U
HATPHUS C BOJOH (BO3MOXKHO HWCIIOJB30BAHHE BHICOMATEPHANIOB), MCCICAOBAaHHE CBOMCTB JKECTKOW BOJBI, Ipolecca
TOpEeHHUs KeJe3a B KUCIopoe (BO3MOXKHO HCIIONB30BAaHIE BHICOMATEPHAJIOB), MIPU3HAKOB MPOTCKAHNS Ka4eCTBEHHBIX
peaxuii Ha HOHBI: MarHUS, KaJbIU, aTFOMAHNS, IWHKA, xkene3a (1) u sxemesa (111), mequ (1), HaOnromeHNMe 1 onMucaHne
MIPOIIECCOB OKpAIINBaHUs IDIAMEHU MOHAMH HATPHS, KaJwsl U KaIbIHs (BO3MOXKHO MCIIONB30BaHIE BHACOMATEPHAIIOR),
uccieaoBanHne aM()OTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHHUS M TUAPOKCUIA [IMHKA, PEIICHUE SKCIICPUMEHTAIBHBIX 33124
1o Teme «BaxxHelue MeTaibl U UX COSTUHEHUSI.

XuMmus 1 OKpysKaIuas cpeaa

BCH.[@CTBa " MaTepuaJibl B HOBCG,Z[HeBHOﬁ JKH3HH YelioBeKa. be3omacHoe nemoibp30BaHue BC€HICCTB U XUMHYCCKHUX
pCaKL[I/Iﬁ B 6LITy. HepBaﬂ MOMOIIb P XUMHUYCCKUX OKOraXx U OTPABJICHUAX.

XUMHYECKoe 3arpsi3HEHUE OKpYKalomed cpelpl (TpelenbHas JOIMycTHMas KOHIIEHTpalusl BEIEeCTB, Aanee —
[AK). Pons XuMHX B peIIEHUH SKOJIOTHYECKUX TPOOIEM.

Xumuueckuii Ixcnepumenm:
n3ydeHne 00pa3loB MaTEPUANOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJTUMEPHBIEC MATEPUAIIBI).
Mescnpeomemnvle ceazu

PGaIII/ISaIII/IH MEKIPEAMETHBIX cBs3ei Inpyu U3y4eHUU XUMUU B 9 kiacce OCYIIECTBJIACTCA 4€PE3 MCIOJIb30BaHUC
KakK O6IIII/IX C€CTCCTBECHHO-HAYYHbIX HOHHTI/Iﬁ, TaxK U HOHHTHﬁ, SABJIAOIIUXCA CUCTECMHBIMU JId OTACJIBHBIX MPEAMETOB
€CTCCTBCHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-Hay4HbIE TIOHATHSA: HAy4YHBIH (aKT, TUNOTE3a, 3aKOH, TEOpHs, aHalM3, CHHTE3,
KiaccuuKkanus, NEepHOANYHOCTb, HAOIIOJEHNE, SKCHEPHMEHT, MOEIMPOBaHUE, H3MEpEHHE, MOJEib, SBJIECHUE,
MapHHUKOBBII 3 EKT, TEXHOIOTUs, MaTepHaIbl.

®uznka: Matepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJ, MU30TOIBI, PaJlOaKTUBHOCTb, MOJIEKYIIA,
JNEKTPUYECKUI 3apsll, MPOBOJHUKH, TOIYIMPOBOAHUKH, TUIIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,



arperaTHoe COCTOAHUE BCLICCTBA, I'a3, pacTBOpP, PACTBOPHUMOCTbH, KPHUCTAIIMYCCKasA pCIHéTKa, CILJIaBbI, (1)I/I3I/I‘ICCKI/IC
BCJIMYMHBI, CAMHUIBI U3BMEPCHHA, KOCMUYCCKOC NPOCTPAHCTBO, IJIAHCTHI, 3Bé3[[]>l, COHHHC.

buonorus: (1)OTOCI/IHTC3, JbIXaHUC, 61/10cq)epa, OKOCHUCTEMA, MHHEpAJIbHBIC y,HO6peHI/IH, MUKPOIJIECMCHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIICCTBA.

Teorpadus: atmMocdepa, ruapochepa, MUHEPATbI, TOPHBIC MOPO/IbI, MOJNE3HbIE HCKOMACMBbIC, TOIUTHBO, BOJHBIC
pecypcsbl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWS ITPOI'PAMMBI 11O XMMHNH HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIyHOCTHBIE Pe3yIIbTaThl OCBOCHUS MTPOrPAMMbI OCHOBHOI'O O0IIETO 00pa30BaHMs TOCTUTAIOTCS B X0/1€ O0YUCHUS
XMUMUU B CIUHCTBE Y4eOHOH M BOCIHUTATEIBHON MEATCIBHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMH POCCHICKHMU
COIMOKYJIBTYPHBIMH M IYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, MPHHATBIMA B OOIIECTBE MpPAaBHIAMUA U HOPMaMH
MIOBE/ICHHS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COL[HAIN3AIMN O0YUarOIMXCSL.

JIM4HOCTHBIE PE3YJIbTATBl OTpPaXar0T TOTOBHOCTH o6yqa10m1/1xcsl PYKOBOJACTBOBATHCA CHUCTEMOM ITO3UTHBHBIX
LHCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCclIMPpCHUC OIbITa ACATCIIBHOCTHU HAa eé OCHOBEC, B TOM 4YHUCJIC B 4YaCTH.

1) naTpHOTHYECKOT0 BOCTUTAHMS:

[IEHHOCTHOTO OTHOIIECHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HaCIEIHUIO, IOHUMaHUS
3HA4YEHH XMMHUECKOH HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOH MH(OpManuei o
MIepPEIOBBIX JOCTI)KEHHUSAX M OTKPBITHSIX MUPOBOH M OTEYECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTpOMCTBE MHpa 1 00IIeCTBa;

2) rpaaaHCKOro BOCHUTAHUS:

NPE/ICTABICHUS. O CONHMAIBHBIX HOpPMax M IPaBWIaX MEXJIMYHOCTHBIX OTHOIIGHMH B KOJUJIEKTHBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, yueOHOMCCIEeN0BATEIbCKOH, TBOPUECKOW M JIPYTHX
BUJIaX JICSATENBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOH COBMECTHOH MAEATENHHOCTH NPH BBINOJIHEHUH YUCOHBIX,
MO3HABATENILHBIX 3a/1a4, BBIMOJIHEHWH XMMHYECKHX SKCHEPHUMEHTOB, CO3JIaHWU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHHMAaHHUIO U B3aUMOTIOMOIIIHN B ITpOIIecce 3TOH yueOHOI AesTeIbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE ITOBEACHHE
W TIOCTYIKH CBOMX TOBAapHIIEeH C MO3MIMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBHA
MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHUS

MUPOBO33PCHYCCKUC MPECACTABJICHUA O BCLICCTBE U XHMHYSCKOMN pCakun, COOTBETCTBYIOIIHUE COBPEMCHHOMY
YPOBHIO pa3sBUTHUA HAYKHU U COCTABIAONINEC OCHOBY JJII TOHMUMAaHUA CYITHOCTHU Haquoﬁ KapTHUHbBI MUpa, IPEACTABJICHUA
00 OCHOBHEBIX 3aKOHOMEPHOCTAX PAa3BUTUA MPUPOADBI, B3aUMOCBA34X YCJIOBCKaA C HpPIpOIlHOfI CpCL[Oﬁ, 0 poJin XUMHHU B
MO3HAHUU 3TUX 3aKOHOM€pHOCTeﬁ;

IMO3HABATCIbHBIC MOTUBBI, HAIPABJIICHHBIC Ha IMOJYYCHUEC HOBBIX 3HAHMH 110 XHUMHH, H€06XO,HI/IMI)IC JUIsL
00BICHEHUS Ha6J'IIOI[a€MI)IX IIpoueccoB nu HBH@HI/Iﬁ, HOBHaBaTeHBHOﬁ, HH(i)OpMaHHOHHOﬁ H YHTATEILCKOMI KYJbTYPBEI, B
TOM 4YHCJIE HAaBEIKOB CaMOCTOSTCIbHOU pa60T1,1 C y‘{€6HBIMI/I TCKCTaMU, CHpaBO‘IHOﬁ J'IHTGpaTypOfI, JAOCTYIIHBIMHU
TCXHUYCCKUMU CPEACTBAMU I/IH(l)OpMaIII/IOHHI)IX TeXHOJ’IOFHﬁ;



MHTEpPEC K OOYYCHHUIO W TO3HAHWIO, JIHOOO3HATEIBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
MPOCKTHON U HMCCICIOBATEIbCKON NESITEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH W YPOBHS OOydYcHUs B
JabHENIIEM;

4) ¢popMupoBaHHUS KYJbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3[J0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3
JKU3HH, OCO3HAHHE IMOCIICACTBUI U HENPUSATUE BPEAHBIX NPHUBBIYEK (YHNOTPEOJICHUS alKOT0JIsl, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH COOJIOICHHUS TPABIIT OE30MIaCHOCTH MIPH OOPAIeHNN ¢ XUMIYECKUMHE BEIIeCTBaMH B OBITY M peasbHON
JKHU3HU;

5) Tpya10BOTrO BOCHIUTAHUS

MHTEpEeC K MPaKTHIECKOMY M3Y4EHHIO MPOoQeccHil U Tpya pPa3IndHOr0 POAa, yBaXKEHHE K TPYAY M PE3ynbTaTaM
TPYZIOBOH NESITENPHOCTH, B TOM YHCJIC HA OCHOBE NMPUMEHEHHS NPEIMETHBIX 3HAHWI 10 XMMHHM, OCO3HAHHBIH BBIOOD
WHMBHIYaJIbHOIN TPaeKTOPHHU MPOJOIDKEHHUSI 00pa30BaHMs ¢ yUETOM JTMIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTICITHON MPOQECCHOHATBHON IESTENEHOCTH U Pa3BUTHSI HEOOXOANMBIX
YMEHHH, TOTOBHOCTb aJIallTUPOBAThCA B MPOECCHOHATBHON Cpee;

6) 3K0JI0rHY€eCKOro BOCIIMTAHUS:

OKOJOIrH4€CKHU uenecoo6pa3Hoe OTHOIICHHUEC K IMpUPOAC KaK HCTOYHUKY IKU3HHM Ha 3€MJ'IG, OCHOBE ¢¢€
CYIIECTBOBAHUA, NMOHUMAaHUC MHCHHOCTU 3J0POBOT0 H 0e30IacHOr0 06pa3a JXKHN3HH, OTBCTCTBCHHOC OTHOLICHUEC K
CO6CTB€HHOMy (I)I/ISI/I‘I€CKOMY U TICUXHUYCCKOMY 3A0POBBIO, OCO3HAHHC LICHHOCTHU CO6J'IIOZ[GHI/I$I npaBuI 0e30I1aCHOI0
MoBCACHUA IIPpU pa60Te C BCIICCTBAMHU, a TAKKC B CUTyallUAX, YIPOKAIOINX 34J0POBbIO U )KU3HU HIOZ[eﬁ;

CIIOCOOHOCTH TIPHUMEHATh 3HAHHS, MOIydYaeMble NPU HM3YYEHHHM XHMHHM, A PELICHHS 3a/ad, CBA3aHHBIX C
OKpYXKalOIIeH MpPUPOTHON CPEmOH, Ul TOBBIMICHUS YPOBHS OJKOJOTMYECKOW KYJIbTYpHI, OCO3HAHMSA IJI00AIBHOTO
XapakTepa KOJIOTHYECKUX MPOOJIeM U MyTell X PeIIeHHs MOCPEICTBOM METO/I0B XMMUH, SKOJIOTHIECKOTO MBIIIJICHUS,
YMEHHS PyKOBOJICTBOBATLCS UM B TI03HABATENILHOM, KOMMYHHKAaTHBHON M COLMAIBHON TPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMble JUIi (DOPMHPOBAHMS MHPOBO33PEHHS
oO0leHayYHble MOHATUS (3aKOH, TEOpHs, NMPHUHIMII, I'HroTe3a, (akT, CHCTeMa, MpPOLECC, JKCIEPUMEHT W JIPYyroe.),
KOTOpPbIE HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX NpeAMeTax M TO3BOJIIOT Ha OCHOBE 3HAHMH M3 3ITHX
npeaMeToB (POPMUPOBATH NPEACTABICHUE O LIEJIOCTHOIM HAayYHOI KapTHHE MHpa, U YHHBEPCAIbHbIE YUeOHbIE NEHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHKAaTHUBHBIE, DPETYJISATHBHBIE), KOTOpbIe oOecreunBaroT (OpMHpPOBaHHE TOTOBHOCTH K
CaMOCTOATENLHOMY TUTAHUPOBAHUIO M OCYLIECTBICHHIO YU€OHON AESTEIbHOCTH.

Ilo3naBaTenbHbIe YHHBepcaJdbHbIe YueOHbIE el CTBUS
Ba3oBble Joruyeckue AeiicTBus:

YMEHHUS UCII0JIb30BATh IPUEMBI JIOTUUYECKOIO MBILUIEHHS IIPU OCBOEHUU 3HAHUM: PACKPBIBATh CMBICII XMMHUYECKUX
TOHATHH (BBIIENATh UX XapaKTepHBIE MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTMMH MOHSATHSIMHM), HCIIOIB30BAThH
TOHATHUS IS OOBSICHEHUS! OTHENBHBIX (PAKTOB W SIBICHWH, BHIOMPATh OCHOBAHUS W KPUTEPHH U KIACCU(PHUKAINN
XAMHWYECKHX BEIIECTB W XUMHYECKHX PEaKINi, yCTAaHABIUBATH NMPUYNHHO-CIICCTBEHHBIE CBS3M MEXIYy OOBEKTaMHU
W3yUYeHHsI, CTPOHTH JIOTHMYECKHE pacCyXICHHsA (MHAYKTHBHBIE, METYKTHBHBIC, 10 AHAJIOTHH), HEJAaTh BBIBOABI WU
3aKJII0UYEHHUS;

YMEHHE MpPHUMEHSITh B IIpoIlecce IO3HAHMSA MOHATHSA (IPEIMETHBIE W METalpelIMEeTHBIE), CHMBOJIMYECKHUE
(3HaKOBBIE) MOJENH, WCIONb3yeMbleé B XHMHH, MPeoOpa3OBHIBATH IIUPOKO NPHUMEHSEMBIE B XHMHH MOJECIbHBIC
MPEICTaBICHNS — XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTA), XHMHUYecKas (GopMyia U YpaBHEHHE XMMHUYIECKON PEaKIy —
TIPY pelIeHNH yueOHO-TT03HABATEIbHBIX 3aJ[ad, C YIETOM 3THX MOICIBHBIX IPEICTaBICHUI BBISABIAT U XapaKTepU30BaTh



CYIICCTBCHHBIC IPU3HAKU HN3y4YaCMbIX 00BEKTOB — XMMHUYECKUX BCIICCTB U XMMHUUYCCKHX peaKuMﬁ, BBISABJIATH 06HII/I€
3aKOHOMCEPHOCTH, HPUINHHO-CJICACTBCHHBIC CBA3U U MIPOTHUBOPCUYMS B U3YUACMBIX IMPOLECCAX U ABJICHUAX.

ba3oBble Hcciie0BaTEIbCKHE HeﬁCTBHﬂ:

YMEHHE UCIIOIb30BaTh MOCTABICHHBIC BOMPOCH B KAUECTBE HHCTPYMEHTA TTIO3HAHUS, & TAKXKE B KAYECTBE OCHOBBI
Jutst GOpPMHUPOBAHMS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKACHHH;

NpHOOGPETEHHE OIBITA MO IUIAHWPOBAHMIO, OPTaHU3aLMH M NPOBEICHUI0 YYEHMYECKUX SKCIICPHMEHTOB, YMCHHUE
HaOJIOMaTh 32 XOZOM IIPOIECCa, CAMOCTOSTEIRHO IMPOTHO3MPOBAThH €Tr0 Pe3yibTaTr, (popMymupoBaTh OOOOIIECHUS U
BBIBOZIBI 110 pe3yJbTaTaM HPOBEIEHHOTO OMBITA, HCCIIEIOBAaHMU, COCTABIATh OTYET O MPOASIaHHOH padore.

Pabora c undopmanueii:

yYMEHHE BBIOMpATh, aHAJIM3MPOBaTh M HHTEPIPETHPOBAaTh HHPOPMAIMIO PpA3IMYHBIX BHAOB H (OpM
MPEJCTaBICHUS, MOJIy4YaeMyI0 U3 Pa3HBIX MCTOYHHKOB (HAay4HO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOIO COAEpIKaHHS,
CIpaBOYHBIE TI0COOMWS, pecypchbl IHTepHeTa), KPUTHYECKHM OLEHUBATh MPOTUBOPEYMBYID M  HEIOCTOBEPHYIO
uHpopmanuio;

yYMEHHE MPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl MPU MOUCKE M OTOOpe MHPOPMAIMU U COOTBETCTBYIOIIUX
JIAHHBIX, HEOOXOIMMBIX IJIsI BBIIOJIHEHUS YUYEOHBIX M IMO3HABATENBHBIX 337ad ONPENeEHHOTO THIA, NMPHOOpETCHUE
OTBITa B 00JIACTH MCTIOJIL30BAHUSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOil aKTUBHOTO
UCIIOJNIb30BaHMSl PA3NIMUHBIX TOMCKOBBIX CHUCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTHMAIBHYIO (opMy mNpeacTaBlieHHs
MHGOPMAMK M WLIIOCTPHPOBATh pelIaeMble 3aa4d HECIOXKHBIMH CXEMaMH, IHArpaMMaMHM, APYTHMH (GopMaMu
rpaduKy 1 UX KOMOWHAITHSAMU;

YMCEHHUC UCIIOJIb30BATh U aHAJIU3UPOBATH B ITPOLECCC yqe6H0171 n PICCJ'IC,Z[OBaTeJ'IBCKOﬁ JACATCIBHOCTHU I/IH(I)OpMaI_[I/IIO
O BJIMSIHUU HNPOMBIINIJICHHOCTH, CECJILCKOTO XO03SHCTBA U TpaHCIIOPTa HA COCTOSAHHUC Opr)Ka}OH.Ief/lI HpPIpO,Z[HOfI CpCabl.

KoMmyHukaTuBHbIe yHUBepcaibHble yyeOHbIe 1elCTBUS:

YMEHHS 3aJaBaTh BONPOCH (B XOAe aAuanora M (WIM) JUCKYCCHM) IO CYIIECTBY OOCY)XIaeMoil TeMsl,
(hopMyIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIIFHO BBITIOJHEHUS IPEAJIOKESHHON 3a1au;

YMEHUA TPEACTABIATL IOJYYCHHBIC PE3YJIbTATHL MMO3HAaBaTEJILHOMN JACATCIBbHOCTH B YCTHBIX W NHUCbMEHHBIX
TEKCTaX; JeNaTh IPE3CHTAIIMI0 PEe3yJIbTaTOB BHIMOJHCHUS XHMHYECKOTO SKCIEpUMEHTa (I1abopaToOpHOTO OIIBITA,
nabopaTopHOl pabOTHI 1O MCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHSI y4eOHOT0 COTPYIHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM ITO3HABAaTEIbHON M HCCIIEI0BATENbCKOM
JIeITeIIbHOCTH MPW PEIICHNH BO3ZHMKAIOIINX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB M COTIIACOBAHMS ITO3MIIMH
(obcyxnenns, 0OMeH MHEHHSIMH, «MO3TOBBIE IITYPMBbI», KOOPAWHALUS COBMECTHBIX AEHCTBHUH, ONpe/ieIeHIe KpUTEpHEB
0 OIEHKE KadeCcTBa BBHIMOJHEHHOW PabOTHI U IpYTHE).

PeryasTuBHBIC yHHBepcATbHbIC yYeOHbIE IeliCTBUA:

YMEHHE CaMOCTOSITETIFHO OIIPEAeIIATh IEeH esSTeIbHOCTH, INIAHNPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATE U MIPHU
HEOOXOTMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIIFHOCTH, BEIOMPaTh Hanbosee 3¢hekTuBHBIE CLIOCOOR! penIeHNs yIeOHbBIX
1 MO3HABATENBHBIX 33724, CAMOCTOATEIFHO COCTABIATh MIIM KOPPEKTHPOBATH MIPEIIOKEHHBIN aNrOPUTM JeHCTBUHN MpH
BBIITOJIHEHUH 3aJaHUN C Y4ETOM ITONyYeHHS HOBBIX 3HAHHHM 00 M3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEAKIHAX,
OLICHUBAaTh COOTBETCTBUE MOJYYEHHOIO pe3ylbTaTa 3asBICHHOM ILeIH, YMEHHE HUCIOIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IPEATIaraéMble B yCIOBUU 33JaHUIL.



INPEJMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pPe3yJbTATOB II0 OCBOCHHIO 00S3aTENBHOTO COAEPKaHMS, YCTAHOBJICHHOTO IAaHHOM
(enepampHON pabodelt IPOTrpaMMOi, BBIACISAIOT: OCBOCHHBIE OOYJAIOUIMMHUCS HAYYHBIC 3HAHWS, YMCHHS M CIIOCOOBI
JeHCTBUM, cienu(UIecKre At IPEAMETHOH 001acTH «XHMUS», BUIBI AATEIFHOCTH 10 IIOJYICHHIO HOBOTO 3HAHHUS, €TI0
HHTEPIIPETALNH, IPeoOpa30OBaHUIO U NPUMEHEHHIO B PA3JINYHBIX YYSOHBIX U HOBBIX CUTYAIHSIX.

K xoHmy oOyueHns B8 KkJacce IpeIMETHBIE pe3yjibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa)kaTh
c(hOPMHUPOBAHHOCTD Y O0YJAFOITIXCS YMEHHM:

PAacKpBIBATh CMBICT OCHOBHBIX XMMHYECKHMX MOHSATHIl: aTOM, MOJEKyNa, XMMHYECKHH 3JE€MEHT, MPOCTOE BEUIECTBO,
CJIOKHOE BEIECTBO, CMECh (OJHOPOJHAS W HEOIHOPOIHAsS), BAJICHTHOCTb, OTHOCHTEIbHAS aTOMHAss M MOJEKYJSpHAas
Macca, KOJMHYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBast OISl XHMUYECKOTO 3JIEMEHTA B COEANHEHUH, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAHWE, COJb, JJEKTPOOTPHLATEIHLHOCTh, CTENCHb OKHCICHHS, XMMHUYECKas pPEaKIis,
KIacCH(UKaMs peakuii: peakii COCIMHEHHMS, PEAKIINH Pa3IOKEHUS, PEaKINN 3aMEIICHNS, peakni 0OMeHa, 3K30- U
9HJIOTEPMHUYECKNE PEaKINH, TeTIOBOK 3((eKT peakunu, Sapo aToma, IEKTPOHHBIA CIIOH aToMa, aTOMHas OpOWTalb,
panumyc aToMa, XUMHUYECKask CBA3b, MOJSAPHAs U HEMOJIIpHAs KOBAJIECHTHAs CBs3b, HOHHAS CBs3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JoJIs BellecTBa (IIPOLIEHTHAs! KOHIIEHTPAIUs) B pacTBOPE;

WIITIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U IPUMEHATh 3T HOHATHS IIPU ONMMCAaHUM BEIECTB U UX
[IPEBPaLICHUN;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJISl COCTaBICHUS (hOPMYIT BEIIECTB M YPABHEHNUH XUMHUYECKUX PEaKLIUi;
OIPEJIETIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIICHb OKHCIICHHS AJIEMEHTOB B OMHApHBIX
COEIMHEHUSIX, IPUHAIC)KHOCTD BEIIECTB K ONPEAEAEHHOMY KIIacCy COSAMHEHNUH 1Mo (opMyIaM, BHI X UMHIECKON CBS3H
(xOBaJIeHTHAs ¥ HOHHAsT) B HCOPTAaHNYECKUX COCAMHEHUSAX;

packpbiBath cMmbIcn Ilepuogmueckoro 3akona JI. M. MenpeneeBa: AeMOHCTPHPOBaTh NOHMMAaHHE IEPHOINYECKON
3aBHCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HMX IMOJIOKeHHs B Ileproanyeckoil cuCTeMe, 3aKOHOB COXPAaHEHUS
MAacChI BELECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHA ABOraapo;

ONMCHIBATh W XapakTepu3oBaTh TabiaudHyo ¢opMmy Ileproandeckoil cMCTEMBl XMMHUYECKHX JJIEMEHTOB: pa3indaTh
MOHATHS «TJIaBHas moxarpymma (A-rpynma)» u «nobounas noarpymnmna (b-rpymma)», mamsle u OGOJbIINE IEPHOABI,
COOTHOCHTh OO0O3HA4eHHUs, KOTOpble HMMeIoTcs B Tabmuie «llepmoguyeckas cucTeMa XHMHUYECKHX 3JI€MEHTOB Jl.
. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHMS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3aps] sjapa,
o0l11ee YHCII0 AIIEKTPOHOB U PACHPEIENICHHUE UX MO 3JEKTPOHHBIM CIIOSIM);

Ki1accU(UUMPOBATh XMMUYECKUE DJIEMEHTBI, HEOPraHMUECKHE BEIECTBa, XUMHUYECKUE PeakiMu (110 YHCIy M COCTaBy
Y4YacTBYIOLIMX B PEaKIIMH BEIIECTB, 10 TEIIIOBOMY 3 dekTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKHE CBOIMCTBA BEIECTB Pa3lIMUHBIX KJIACCOB, MOJTBEPIKAAsi ONHCAHHUE
MpHUMEPaMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKHUX PEAKIIMI;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX KAayeCTBEHHOI'O COCTaBa, BO3MOXHOCTU MHPOTEKAHUS
XUMHYECKHX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MAaCChl BEHIECTB, MACCOBYIO JOJII0 XUMHYECKOTO JIEMEHTA MO
(opmynie COeAMHEHUS, MAacCOBYIO JIOJIO BEIIECTBa B PAacTBOPE, MPOBOAUTH PAcUEThl MO YPAaBHEHUIO XUMUYECKOH
peaxmuu;

MPUMEHSITh OCHOBHBIE ONEpPAllMd MBICIUTENBHON JESTENbHOCTH — aHallu3 M CHHTE3, CpaBHeHHWe, 0000IeHue,
CHUCTeMATH3AIIHNIO, KIACCU(PUKAIINIO, BBISIBICHUE PUIUHHO-CIICICTBEHHBIX CBSI3€H — JJIsI U3YUEHHUsSI CBOMCTB BEIIECTB U
XUMUYECKUX pEaKIui, €CTECTBEHHO-HAY4YHBbIE METONIbI TO3HAHWS — HAOIIOJCHWe, W3MEpPEHUE, MOJIEITUPOBAHHUE,

9KCIIEPUMEHT (pealbHbII U MBICIEHHBIH);

CJIC/IOBATh TPaBHJIaM IMOJIB30BAaHUS XUMHUYECKOW MOCYHOH M 11abopaTOpHBIM 00OpYyIOBaHHEM, a TaKKe IpaBHIaM
o0paleHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH 1O BBHIITOJHEHHIO J1JaOOPATOPHBIX XUMHYECKHX OMNBITOB MO
MOJYYEHHI0O M COOMpaHMIO Tra3000pa3HBIX BemIecTB (BOAOpOJa M KHUCIOPOAA), INPHIOTOBIECHHIO PacTBOPOB C
OIpenieNEHHON MacCOBOM 0JIel pacTBOPEHHOTO BEIECTBA, INIAHUPOBATh U IPOBOJUTH XUMUUECKUE HKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIENOYEH M KHUCIIOT C MOMOIIBI0 MHAWKATOPOB (JlakMmyc, (eHo(TaNenH, METHIOPaHXK U

IpYTHE).

K xoHiy o0ydenus B9 KJjacce IpeAMETHBIE pe3ylbTaThl Ha ©0a30BOM YpOBHE [OJDKHBI OTpa)xarth
c(OPMHUPOBAHHOCTH Y 00YUAIOIIMXCS yMEHHH:



PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX HOHSTHI: XMMHUYECKHH DJIEMEHT, aTOM, MOJIEKYJa, NOH, KaTHOH, aHHOH,
MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTB, DJICKTPOOTPUIATEIILHOCTD, CTENEHb OKHCICHHS, XMMHUYECKas
peakusi, XHMHYECKas CBs3b, TEIUIOBOH OS(QQEKT peakuud, MOJb, MOJAPHBIH 00BEM, pPAaCTBOp, 3JIEKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOIIMTHYECKAs TUCCOLMAIINS, PEaKIIMU HOHHOTO OOMEHa, KaTaJu3aTop, XUMHYECKOEe paBHOBECHE,
oOpaTuMBble U HEOOpAaTHMBbIE PEAKLUH, OKUCIHTEIHLHO-BOCCTAHOBUTEIbHBIC PEAaKLUH, OKUCIHTENb, BOCCTAHOBHUTEID,
OKHCJICHHE 1 BOCCTAHOBIICHHE, AJUIOTPOMHS, aM(POTEPHOCTD, XUMUYECKasI CBSI3b (KOBAJICHTHASA, NOHHAS, METAIITMIECKA ),
KpHUCTAJUTMUECKas PEMETKa, KOPPO3HUS METAIUIOB, CIUIABBl, CKOPOCTh XMMHUYECKOH PEAKIUH, MPEAEIbHO AOIyCTUMAs
koHueHTpauus 11K Bemectsa;

WLTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX IIOHATHH W IPUMEHATH 3TU MTOHATHS IIPH OTIMCAHUH BEIIECTB U UX
[IPEBPALICHUI;

HCIIONIb30BaTh XUMHYECKYIO CHMBOJIMKY /TSI COCTAaBICHUS ()OPMYIT BELIECTB U YPAaBHEHUI XMMUUECKUX PEAKIIHH;
OIPEJIeATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHMX OJJIEMEHTOB B COCIMHEHHSX pa3IndYHOTO COCTaBa,
MPUHAJIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COeTMHEHHH 110 (hopMyiaM, BUJ XMMUUYECKOH CBsI3H (KOBaJICHTHAs,
WOHHAs, METaJUTMUEeCKasi) B HEOPraHWYECKUX COCITUHEHHSX, 3aps] MOHA 10 XUMHUYECKOW (opMylie, XapakTep cpensl B
BOJIHBIX PaCTBOpPax HEOPTraHWYECKUX COCUHEHNH, THIT KPUCTAITIMYECKOH PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBath cMmbicn [lepunoandeckoro 3akoHa J[. M. MeHzaeneeBa U AEMOHCTPHPOBATh €r0 IMOHUMaHHE: OMHCHIBATH U
XapakTepu30BaTh TabIM4IHYy0 Gopmy Ilepronndeckoii cHCTEMBI XUMHYIECKUX JIEMEHTOB: PA3IMYaTh IOHATHS «TIaBHAs
noarpymmna (A-rpymma)y» u «nobouHas noarpymmna (b-rpymma)», Maneie u 60bIIHE TIEPHOIBI, COOTHOCHTH 0003HAUCHMUS,
KOTOpBIC MMEIOTCA B MEPHOAUYECKON TaOIWIe, ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB M 3apsiz sapa, o0IIee YUCIIO0 IEKTPOHOB U PACTIPEAEIICHNE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH
001re 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB 3JIEMEHTOB M X COCIMHEHHH B TpeJeslaX MaJIbIX TIEPHOOB U TNIaBHBIX
MOATPYMI ¢ YIETOM CTPOCHUS X aTOMOB;

KiIacCU(UIMPOBATh XMMUYECKUE DJIEMEHThI, HEOPIraHUUECKHE BEIIECTBA, XUMHUYECKHE peakiuu (10 YHCIY M COCTaBy
YUYaCTBYIOLIMX B PEaKIMH BELIECTB, MO TEINIOBOMY 3((deKTy, M0 H3MEHEHHIO CTENCHEHl OKUCICHUS XUMHYECKUX
9JIEMEHTOB);

XapaKkTepu30BaTh (ONMUCHIBATH) OOIIME M crenu(pUUEecCKHe XHUMHUYECKHE CBOWCTBA IMPOCTBIX M CJOXHBIX BEIIECTB,
MOATBEPXK/Iasi ONIMCAHUE PUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX ypaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKLnii;
COCTaBJIATh YPaBHEHHS 3JCKTPOIUTHUECCKOW IMCCONMAIMU KHCIIOT, IIEIOYel M Cojel, MONHBIE W COKpaIlEHHBIC
YpaBHEHHsI PEaKIUi MOHHOTO OOMEHa, YpaBHEHHS PEakIWi, IMOATBEP)KAAIOIINX CYIIECTBOBAHHE T'€HETHYECKOH CBSI3H
MEJKy BEIIECTBAMH PA3IMIHBIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIMH IIOCPEICTBOM COCTABIIEHHS AJICKTPOHHOTO OaaHca
9TUX peaKUui;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH TPOTEKAHUS XUMHYECKHX
NpeBpaIleHUH B Pa3IMYHbIX YCIOBHUSIX;

BBIYHCIISATh OTHOCUTEIIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO J0JIF0 XUMHUYECKOTO JJIEMEHTa T10
(dopmyinie coeaMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBa B PAacTBOPE, IPOBOJIUTH PacU€Thl M0 ypPaBHEHHIO XUMHYECKOIi
peakiuu;

coOJtoiaTh IpaBWiia TOJIb30BAHUSI XUMUYECKOW INOCYAOH M J1abopaTOpHBIM 00OpYyIOBaHMEM, a TaKXe IpaBHia
00paleHns ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBIITOJIHEHHIO JTaOOPaTOPHBIX XUMHUYECKHX OMBITOB MO
MOJYYCHHIO ¥ COOMPAHUIO ra3000pa3HbIX BEMIECTB (aMMHAaKa 1 YIIIEKHCIIOTO ras3a);

MPOBOJINTH PEAKINH, MOJTBEPKAAIOIINE KaUYeCTBCHHBIH COCTAaB Pa3JIMUHBIX BEIIECTB: PAclO3HABATh OINBITHBIM IyTEM
XJIopua-, OpoMun-, HoauI-, KapOoHaT-, docdar-, cuImkKaT-, cynbhaT-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHS M HOHBI
M3y4YEeHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX BEIIECTB;

NPUMEHSATh OCHOBHBIC ONEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEeMaTH3alUI0, BBISIBICHHE NMPUYMHHO-CICJCTBEHHBIX CBSI3e — Ul M3YYeHHs CBOWCTB BEIIECTB M XUMHYECKUX
peaKIii, eCTeCTBEHHO-HAy4YHbIE METOAbI MO3HAHWS — HAOJIOJCHUE, H3MEpEHHe, MOJCIMPOBAHUE, 3KCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HavMeHoOBaHUe pa3gesioB U TeEM

KosimyecTBO 4acoB

JieKTpoHHBbIE (IIUPPOBLIE)

H/H IporpaMMbI Bcero KOHTpOJH)HI)Ie HpaKTI/IqECKI/Ie 06p330BaTe.HbeIe pecypcChl
paboThI paboThI
Pasges 1. [IlepBoHavya/ibHble XMMHYECKHE IOHATHUSA
1.1 XUMUS — BaykHaAsl 06J1aCTb eCTeCTBO3HAHMUS U 5 2 bu6anoTteka [JOK
MPAKTHUYECKOH [eATEeJbHOCTH YeJ0BEeKa https://m.edsoo.ru/7f41837c
1.2 BeliecTBa M XMMHY€eCKHE PeaKIIu1 15 1 bubanoTteka [JOK
https://m.edsoo.ru/7f41837c
HToro no paszeny 20
Paszpeu 2. BaxkHelilne npeAcTaBUTE/IM HEOPraHNYeCKUX BellleCTB
21 Bozayx. Kuciopoa. [lousiTue 06 okcugax 6 bu6anoTteka [JOK
https://m.edsoo.ru/7f41837c
2.2 Bopopoa.lloHsATHe 0 KUCJI0TaX U COJAX 8 1 BubsmoTteka LJOK
https://m.edsoo.ru/7f41837c
23 Bosa. PacTBopbl. [IoHsATHE 06 OCHOBAHHUSAX 5 1 1 bubanoTteka [JOK
https://m.edsoo.ru/7f41837c
2.4 OCHOBHBI€ KJIaCCbl HEOPTaHUYECKUX 11 1 1 bu6bsuoTeka I[JOK
coeJIMHEHUH https://m.edsoo.ru/7f41837c
Hroro no pasgeny 30
Paszpeun 3. [lepuoaudecknii 3akoH u [leproauyeckas cucreMa XUMH4YeCKHX 31eMeHTOB /I. U. MeHen1eeBa. CTpoeHNe aTOMOB.

XumMunueckas cBsi3b. OKMCJIUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE peaKnuu

3.1 [lepuoaudeckuit 3akoH U [lepuoauyeckas 7 BubsmoTteka LJOK
cucTeMa XMMUYecKHUx 3jieMeHToB /I. Y. https://m.edsoo.ru/7f41837c
MeHpesneeBa. CTpoeHHe aToMa
3.2 XuMHUYecKas CBSI3b. 8 1 Bu6bsuoTeka I[JOK
OKHCIUTENbHO-BOCCTAHOBUTEbHbBIE PEAKIIUU https://m.edsoo.ru/7f41837c
HUtoro no pasgeny 15 Bbu6banoTteka LJOK
https://m.edsoo.ru/7f41837c
PesepBHOe BpeMA 3 BubsmoTteka LJOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 4 5
9 KUIIACC
Ne | HaummeHoBaHMe pa3/ie/iOB U TEM KosinuecTBO yacoB JdnekTpoHHbIE (LUPOBLIE)
n/n NpOrpaMMbIl Bcero | KoHTpoJibHBbIE [IpakTHU4YecKkue ob6pa3oBaTesibHbIE PECYPChI
paboThI paboThI

Pa3ges 1. BeniecTBO M XUMHYECKHE peaKIiuU



https://m.edsoo.ru/7f41837c
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1.1 [ToBTOpEHUE U yIIybJieHue 3HAaHUN 5 1 bu6anoTteka [JOK
OCHOBHBIX pa3zieJioB Kypca 8 kJacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbIE 3aKOHOMEPHOCTHU 4 bu6anoTteka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/7f41a636
1.3 JNeKTpoMTUYeCKas JUCCOLUALUA. 8 1 1 bu6bsuoreka I[JOK
XuMHUYecKHe peaKlUU B pacTBOpax https://m.edsoo.ru/7f41a636
HToro no pasaeny 17
Pa3aen 2. HemeTasjibl M UX COeAMNHEHUA
2.1 061mas XapaKTepUCTUKA XUMUYECKHUX 4 1 bu6anoTteka [JOK
asieMeHTOB VIIA-rpynmnel ['anoredst https://m.edsoo.ru/7f41a636
2.2 061mas XapaKTepUCTUKA XUMUYECKHUX 6 bu6anoTteka [JOK
asieMeHTOB VIA-rpynmnbl. Cepa u eé https://m.edsoo.ru/7f41a636
COoeJMHEHUs
2.3 0611as XapaKTepUCTUKA XUMUYECKUX 7 1 bu6bsuoTeka I[JOK
aneMeHTOB VA-rpynmnel. A3oT, ocdhop u https://m.edsoo.ru/7f41a636
UX COeIJMHEHUS
2.4 061mas XapaKTepUCTUKA XUMUYECKHUX 8 1 2 BubsmoTteka LJOK
aseMeHTOB [VA-rpynnel. Yriepog u https://m.edsoo.ru/7f41a636
KpPeMHUH U UX COeJUHEHUs
HToro no pasaeny 25
Paszaen 3. MeTaJijibl U X CO€AMHEHUSA
3.1 O61Me CBOMCTBA METAJIJIOB 4 bu6bsuoreka I[JOK
https://m.edsoo.ru/7f41a636
3.2 BakHel1IMe MeTaJ/lIbl M UX COeJUHEHUS 16 1 2 BubsmoTteka LJOK
https://m.edsoo.ru/7f41a636
HToro no paszeny 20
Pasgen 4. XMMuA U OKpYyKawolias cpesa
4.1 BemecTBa 1 MaTepuasibl B 2KU3HU 3 bu6bsuoreka I[JOK
yeJjioBeKa https://m.edsoo.ru/7f41a636
HToro no pasaeny 3
PesepBHOe BpeMA 3 BubsmoTteka LJOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MNOYPOYHOE IIVIAHUPOBAHUE
8 KNIACC
Ne Tema ypoka KoJsinyecTBO 4YacoB Jata YueOno-meroanuec JJIeKTPOHHbIE
n/ Bcero \ KonTpoa \ [IpakTH | M3yyeHus | Koe obecmeuenue ¢ nMppoBble
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II BHEIE yeCKue HCIOJb30BAHUEM O6paBOBaTeJIbeI
paboTbl | paboThI obopyoBaHUS e pecypchl
«Touku pocra»
1 [IpeameT xumun. Posib xuMuu 5.09 IlopTpeTs! yueHsbIX, BubanoTteka JOK
B »KHM3HH 4YeJioBeKa. Tesa 1 JIaTYMK TEMITEPATYPhI https://m.edsoo.ru/ff
BellecTBa (TepMOHaprIﬁ), 0d210c
CIIUPTOBKA
2 [ToHsiTHE O METOAAX 7.09 bu6anoTteka [JOK
MO03HAHUS B XUMHUU https://m.edsoo.ru/ff
0d227e
3 [IpakTuyeckas paboTta N2 1 1 12.09 JlaGopaTopHoe Bu6auoTteka LLOK
«[IpaBusia paGoThI B o0opynoBanue https://m.edsoo.ru/ff
J1abopaTOPUH U PUEMBI 0d23dc
o06palleHus ¢ J1abopaTOPHbIM
060pyA0BAaHUEM»

4 YucThle BellleCTBa U CMECH. 14.09 JlaTamk bu6anoTteka [[OK
Crioco6bl pa3/iesieHus: cMecel 3IIEKTPOIPOBOIUMOC https://m.edsoo.ru/ff

i, dponoii mukp. | 0d26ca

5 [IpakTHyeckas paboTta N2 2 1 19.09 bubanoTteka [JOK
«Paspnenenue cmeceit (Ha https://m.edsoo.ru/ff
HpUMepe OYHUCTKU 0d28c8
OBAapEHHOM COJIH)»

6 ATOMBI U MOJIEKYJIBI 21.09 bu6anoTteka [[OK
https://m.edsoo.ru/ff
0d2a6c¢

7 XHUMUYeCKHE 3JIEMEHTHL. 26.09 Bubanoreka LJOK

3Haku (CUMBOJIBI) https://m.edsoo.ru/ff
XUMHUYECKHUX 3JIEMEHTOB 0d2be8
8 [IpocThle U c0XKHbBIE 28.09 bu6anoTteka [[OK
BelleCcTBa https://m.edsoo.ru/ff
0d2a6c¢
9 ATOMHO-MOJIEKYJIIpHOE 3.10 Mojgenn aTOMOB U bu6snoTteka [JOK
y4yeHUue MOJIEKYT https://m.edsoo.ru/ff
0d2d50

10 | 3akKoH NOCTOSIHCTBA COCTaBa 5.10 bu6aunoTteka [[OK

Bell[eCcTB. XuMu4ecKasi
dopmysa. BaseHTHOCTB
aTOMOB XUMHYECKHUX
3JIEMEHTOB

https://m.edsoo.ru/ff
0d2eae
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11 | OTHOocUTeNbHAs aTOMHas 10.10 IICX3 bu6anoTteka [JOK
Macca. OTHOCUTe/IbHas https://m.edsoo.ru/ff
MOJIEKYJIIPHAs Macca 0d323c

12 | MaccoBast £0/11 XUMUY€ECKOT O 12.10 bubanoTeka [JOK
3JIEMEHTA B COeIMHEHUH https://m.edsoo.ru/ff

0d350c

13 | KosimyecTBo BemjectBa. MoJib. 17.10 I[ICXD Bu6sunoreka LJOK
MoussipHast Macca https://m.edsoo.ru/ff

0d5230

14 | ®usuveckue u XUMHYECKHE 19.10 Jatamk Bu6anoTteka [JOK
ABJIeHUA. XUMHYecKas TEMIIEPATYPhI https://m.edsoo.ru/ff
peakuus IIATHHOBBIN 0d37fa

15 | [lpusHaku u ycaoBust 24.10 BubsmoTteka LJOK
IPOTEKaHUS XUMHUYECKUX https://m.edsoo.ru/ff
peakIum 0d3al6

16 | 3aKOH coxpaHeHHS MacChl 26.10 bu6anoTteka [JOK
BelecTB. XUMHUYECKHe https://m.edsoo.ru/ff
ypaBHEHUsI 0d3b88

17 | BbluucjeHUs KOJIMYECTBA, 7.11 TICX5 Bu6nuoTeka I[JOK
Macchl BellecTBa 1o https://m.edsoo.ru/ff
ypaBHEHHAM XUMHUYECKUX 0d5708
peakuui

18 | Knaccudpuranus XuMudecKux 9.11 Hem. O6opy. Bu6smoTteka LJOK
peakuuii (coefuHeHUs, https://m.edsoo.ru/ff
pasJioXKeHUs], 3aMeleHus], 0d3f34
obMeHa)

19 | M.B.JlomoHOCOB — 14.11 Bu6auoTeka I[JOK
Y4EHBIH-3HIIUKJIOTEAHCT. https://m.edsoo.ru/ff
0606111€H1E U 0d40c4
CUCTeMaTHu3alys 3HaHUH

20 | KoarposbHas paborta Ne1 mo 16.11 BubsmoTteka LJOK
TeMe «BemjecTBa 1 https://m.edsoo.ru/ff
XUMHUYeCKHe peaKLuu» 0d4290

21 | Bosgyx — cMech rasos. 21.11 Bu6auoTeka I[JOK
CocrtaB Bo3ayxa. Kuciopos — https://m.edsoo.ru/ff
3JIEMEHT U IPOCTOE 0d448e
BelecTBO. O30H

22 | ®dusuyeckre U XMuMHUYECKUE 23.11 Bbu6anoTteka [JOK

CBOMCTBA KUCI0pOJA
(peakL MM OKHC/IEHHUS],

https://m.edsoo.ru/ff
0d4614
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ropeHue). [loHsaTue 06
OKCHJAX

23 | Cnoco6bl mosty4eHus 28.11 Hem. Obopyn. bu6anoTteka [JOK
KHCJI0pPO/ia B JabOpaTOPHUHU U https://m.edsoo.ru/ff
MPOMBIIIJIEHHOCTH. 0d497a
[IpuMeHeHHe KUCI0pPOAA

24 | TemnoBoi 3dpdpexT 30.11 BubanoTteka [JOK
XUMHUYECKOU peaKIuy, https://m.edsoo.ru/ff
MOHSATHE O 0d4790
TEPMOXUMHUYECKOM
ypaBHEHHUH, 3K30- U
3H/I0TEePMHYECKUX peaKusaxX

25 | TonauBo (HedTh, yrob u 5.12 Hem. Obopyn. Bu6auoTeka I[JOK
MeTaH). 3arpsisHeHUe https://m.edsoo.ru/ff
BO3/[yXa, CIOCOGHI €ro 0d4c4a
npeoTBpalleHust

26 | [IpakTuyeckas pabora Ne 3 7.12 bu6anoTteka [JOK
no teme «[losyyeHue u https://m.edsoo.ru/ff
cobGMpaHMe KUCJI0po/a, 0d4ae2
U3y4YEeHHUE ero CBOUCTB»

27 | Bogopon — asieMeHT 1 12.12 Bu6suoTeka I[JOK
IIPOCTOE BELECTRBO. https://m.edsoo.ru/ff
HaxoxeHue B mpupoje 0d4ddo

28 | ®dusuyeckre U XUMHYECKUE 14.12 bu6anoTteka [JOK
CBOMCTBa BOJOPO/a. https://m.edsoo.ru/ff
[IpuMeHeHHEe BOAOPOAA 0d4ddo

29 | llonsaTue o KUCIOTaX U COJIAX 19.12 bu6anoTteka [[OK

https://m.edsoo.ru/ff
0d50d2

30 | Cnoco6bl nosy4eHus 21.12 Hem. Obopyn. Bu6auoTeka I[JOK
BOJ0pO/ia B 1abopaTopuu https://m.edsoo.ru/ff

0d4ddo

31 | [Ipaktuyeckas pa6ora Ne 4 26.12 Jlabopart. o6op BubsmoTteka LJOK
no teme «[losyyeHnue u https://m.edsoo.ru/ff
cobupaHue BOJOPOJa, 0d4f42
U3y4YEeHHUE ero CBOUCTBY

32 | MoaspHbiil 06'bEM ra3os. 28.12 Bu6suoTeka I[JOK
3akoH ABorazipo https://m.edsoo.ru/ff

0d542e

33 | BelunciaeHus 06bEMa, 9.01 bu6anoTteka [JOK
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KOJIMYeCTBa BellecTBa rasa
10 €r0 U3BECTHOMY
KOJINYECTBY BeL[eCTBA UJIH
00 BbEMY

https://m.edsoo.ru/ff
0d55a0

34 | BbluuciaeHusi 060bEMOB ra3on 11.01 Bu6nuoTeka I[JOK
10 ypaBHEHHUIO peaKIMU Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHA 00'bEMHBIX 0d5708
OTHOUIEHU ra3oB

35 | ®usuvyeckre U XUMHYECKHE 16.01 HaTtuuk bu6anoTteka [JOK
CBOMCTBA BOJIbI SJIEKTPOIPOBOJHOCTH https://m.edsoo.ru/ff

0d587a

36 | CocrtaB ocHoBaHuUM. [loHsATHE 18.01 bubanoTeka [JOK
00 UHJUKATOpax https://m.edsoo.ru/ff

0d59e2

37 | Boga kak pacTBopuTeb. 23.01 Bu6bsnoTteka LJOK
HacelineHHble U https://m.edsoo.ru/ff
HeHacbILeHHbIe PACTBOPHI. 0d5b40
MaccoBasi 0151 BellleCTBa B
pacTBope

38 | llpakTuueckas pabota Ne 5 25.01 JlabopatopH. 060py . Bu6suoTeka I[JOK
no Teme «[IpuroToBjeHue https://m.edsoo.ru/ff
pPacTBOpPOB C oNpee/IEHHON 0d5eba
MacCOBOM Jiosiei
pPacTBOPEHHOTO BELIECTBA»

39 | KoaTpoJsibHas paboTa Ne2 mo 30.01 BubsmoTteka LJOK
TeMe «Kucnopog. Bogopoz,. https://m.edsoo.ru/ff
Boga» 0d6342

40 | Okcuppl: cocTas, 1.02 Bu6auoTeka I[JOK
kaaccuduKkalus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e

41 | Hoay4yeHHe U XUMHUUYECKHE 6.02 Bu6anoreka LIOK
CBOMCTBA KUCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX 1 aM}OTEPHBIX 0d664e
OKCHUJOB

42 | OcHOBaHUS: COCTaB, 8.02 bu6aunoTteka [[OK
kaaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca

43 | llonyyeHue U XUMUYECKHE 13.02 Hem. Obopyn. BubsmoTteka LJOK

CBOHCTBa OCHOBaHUH

https://m.edsoo.ru/ff
0d67ca
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44 | KucjioThbl: cocTas, 15.02 Hatuuk pH bu6anoTteka [JOK
KaaccuuKanus, https://m.edsoo.ru/ff
HOMEeHKJIaTypa Odfee2

45 | llosydyeHue U XUMUYECKHEe 20.02 bubanoTeka [JOK
CBOWCTBA KHUCJIOT https://m.edsoo.ru/ff

Odfee2

46 | Coau (cpenHue): 22.02 BubanoTteka [JOK
HOMEHKJIATypa, CIOCO6bI https://m.edsoo.ru/0
NOJIyYeHUs], XUMUYeCKHe 0ad9474
CBOMCTBA

47 | llpakTuyeckas pabota Ne 6. 27.02 JlabopatopHoe bubanoTteka [JOK
PeuieHnue o6opynoBaHue https://m.edsoo.ru/0
3KCIepUMeHTaJbHbIX 33/1a4 0ad9b7c
no TeMe «OCHOBHbIE KJIACChI
HeopraHU4YeCcKUux
COeJIMHEHU N »

48 | l'eHeTnyeckas CBSA3b MEXAY 29.02 bu6anoTteka [JOK
KJIaCCaMH HEOPTaHUYECKUX https://m.edsoo.ru/0
coeJJMHEeHU! 0ad9a50

49 | O6061eHue U 5.03 Bubanoreka LJOK
CcYCTeMaTHu3alusl 3HaHUH https://m.edsoo.ru/0

0ad9cb2

50 | KouTrposbHas pa6orta N23 no 7.03 BubsmoTteka LJOK
TeMe "OCHOBHBIE KJIACCHI https://m.edsoo.ru/0
HeopraHU4yeCcKUux 0ad9ela
coeJMHEeHUN"

51 | llepBble nONbITKK 12.03 bu6anoTteka [[OK
KaaccudUKaLUu XUMUUECKUX https://m.edsoo.ru/0
ajieMeHTOB. [loHATHE O 0ad9ffa
IpyInax CXOHbIX 3JIEMEHTOB

52 | llepuognyecknii 3aKoH U 14.03 [ICXD Bu6bsnoTteka LJOK
[leproauveckas cucreMa https://m.edsoo.ru/0
XUMHUYECKHX 31eMeHTOB /. U. O0ada52c
MenpeseeBa

53 | llepuoppl, rpymnmel, 19.03 1(0),¢C] bu6aunoTteka [[OK
N0 PYIIIbI https://m.edsoo.ru/0

O0ada52c
54 | Ctpoenue aToMoB. CocTaB 21.03 TabIuIa BubsmoTteka LIOK

dTOMHBIX d4€ep. N30TOnbI

https://m.edsoo.ru/0
O0ada342
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55 | CTpoeHue 3/IeKTPOHHBIX 2.04 TabmuIa bu6anoTteka [JOK
0060J109€K aTOMOB 3JIEMEHTOB https://m.edsoo.ru/0
[Teproauyeckoit cuctemsbl /. O0adaé6bc
H. MeHpeneeBa

56 | XapakTepucTHKa 4.04 [ICX5 bubanoTeka [JOK
XHMHUYECKOTro 3JieMeHTa 10 https://m.edsoo.ru/0
€ro MoJIOXKEHUIO B 0ada824
[lepuoauveckoi cucreme /.

H. MenjeneeBa

57 | 3uaueHue [lepuoandeckoro 9.04 IICX3 bu6anoTteka [JOK
3aKOHa [JIs pa3BUTHSA HAyKHU https://m.edsoo.ru/0
u npakTuku. Jl. U. Mengeneen O0ada96e
— y4€HbIH, nejaror u
rpaXkKaaHuH

58 | 2/71eKTpoOTpULATENbHOCTD 11.04 Tabnuua BubsmoTteka LJOK
aTOMOB XUMHYECKUX https://m.edsoo.ru/0
3JIEMEHTOB O0adaab8

59 | HonHasa xuMHUecKas CBA3b 16.04 Tabnuua Bu6smoTteka LJOK

https://m.edsoo.ru/0
O0adac34

60 | KoBasneHnTHas nosnsipHas 18.04 TabIumna bu6anoTteka [[OK

XUMHUYECKast CBS3b https://m.edsoo.ru/0
O0adaab8
61 | KoBasneHTHast HemoJisspHast 23.04 Tadnuua BubsmoTteka LJOK
XUMHUYECKasi CBS3b https://m.edsoo.ru/0
O0adaab9
62 | CTeneHb OKHCIEHUSA 25.04 [CX5 bu6anoTteka [[OK
https://m.edsoo.ru/0
O0adae28

63 | OKUC/IAMTENbHO-BOCCTAHOBUT 30.04 [CX5 bu6anoTteka [JOK
eJIbHble peaKIuu https://m.edsoo.ru/0

0adb076

64 | Oxucautenu u 2.05 IICX5 BubsmoTteka LJOK
BOCCTaHOBUTEU https://m.edsoo.ru/0

0adb076

65 | KonTtposbHas paboTta Ne4 no 7.05 bu6anoTteka [[OK
TeMe «CTpoeHHe aToMa. https://m.edsoo.ru/0
XuMuyeckasi CBSI3b» 0adb486

66 | Pe3epBHBbIl YPOK. 14.05 Bu6aunorteka [IOK

0606111eH1Ee U

https://m.edsoo.ru/0
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CHCTeMaTH3alus 3HaHUH O0adb33c

67 | PesepBHBbIi ypoK. 1 16.05 bu6anoTteka [JOK

060061eHue U https://m.edsoo.ru/0
cUcTeMaTHu3alus 3HaHUH 0ad9cb2

68 | Pe3epBHbI ypoOK. 1 21.05 bubanoTteka [JOK

06o061eHue U https://m.edsoo.ru/ff
cUcTeMaTHu3alus 3HaHUH 0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOTPAMME

9 KJIACC

Ne Tema ypoka KosinuecTBo yacoB Jlarta Y4eOHO-MEeTOANYECKOe JyeKTpOHHBIE IUDPOBbIE

n/m Bcero | KonTposbHble | [IpakThueckue | U3y4eHHs obecmeyeHme ¢ 06pa3oBaTeIbHbIE peCYpPChI

paGorsi paGora! HCI0JIb30BAHUEM
o0opyoBaHMs
«Touku pocra»

1 [leproAnYECKU 3aKOH. 1 5.09 IICX5 Bubsanoreka LJOK
[leproauveckas cucremMa https://m.edsoo.ru/00adb59%e
XMMUYecKux 3jieMeHTOoB /l. U.

MeHpeseeBa

2 3aKOHOMEpPHOCTH B U3MEeHEeHHUU 1 7.09 [ICX5 Bu6auoTteka LLOK
CBOMCTB XUMUYECKHX 3JIeMEHTOB https://m.edsoo.ru/00adb6b6
HEPBbIX TPEX NEPUOJOB

3 Knaccudukauus 1 HoMeHKJIaTypa 1 12.09 Bu6auoTteka LLOK
HeopraHWYeCKHX BelleCTB https://m.edsoo.ru/00adb7e2

4 Bu/ibl XMUMUYECKOU CBSI3U U TUIIbI 1 14.09 Tabnuua Bu6anoTeka LLIOK
KPUCTAJLJINYeCKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 KonTposnbHas pa6ora Nel mo Teme 1 1 19.09
«[ToBTOpeHHe U yriybaeHue 3HaHU N
OCHOBHBIX pa3/leJioB Kypca 8
KJIacca»

6 Knaccudukauus XuMuyecKkux 1 21.09 Bu6auoTteka LLOK
peakKIui 1Mo pa3JuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

7 [ToHsATHE O CKOPOCTU XUMHUYECKOUN 1 26.09 Hem. O6opy. bu6sanoTreka [JOK
peakuuu. [loHAATHE 0 TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
reTepOoTreHHbIX PeaKIUIx

8 [loHSATHE O XUMUYECKOM 1 28.09 bu6auoreka LHOK

paBHOBecHuU. PaKTOPBHI, BJAUAIOIINE
Ha CKOPOCTb XUMUUECKON peaKluy U
MOJIOKEeHHUE XUMUYECKOT0
paBHOBeCHUS

https://m.edsoo.ru/00adc28c
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9 OKMCJIMTETbHO-BOCCTAHOBUTEIbHbIE 3.10 TICX5 bu6anoreka LHOK
peakiuu https://m.edsoo.ru/00adcade

10 | Teopus 3JIEKTPOJUTHUYECKOH 5.10 Jarauk Bu6snoreka [[JOK
nucconyanyu. CUIbHbBIE U c1abble SJIEKTPONPOBOAHOCTH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUThI

11 | HoHHble ypaBHEHUS peaKIUl 10.10 bubanoTteka [JOK

https://m.edsoo.ru/00add448

12 | XuMuYeckue CBOMCTBA KUCJIOT U 12.10 pH- matan Bbubanoreka LHIOK
OCHOBaHHUU B CBETE Mpe/CTaBIEHUN https://m.edsoo.ru/00add5d8
00 3JIEKTPOJTU TUIECKOUN
JHCCOLMALUU

13 | XuMH4ecKHe CBOKMCTBA CoJiell B 17.10 Hdem. obopyn bu6anoreka HOK
CBeTe Npe/icTaBJeHUN 06 https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUUECKOH IUCCOIMALUU

14 | TloHATHE O THAPOJIH3E COJeH 19.10 Bu6auoTteka LLOK

https://m.edsoo.ru/00add9d4

15 | O6061IeHHe U CUCTeMaTU3al KA 24.10 bu6anoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12

16 | [IpakTuyeckas pa6ora Ne 1. 26.10 Jlabopart. 06opyn bu6anoreka [JOK
«PerieHue akcnepuMeHTalbHbBIX https://m.edsoo.ru/00addbfa
3ajay»

17 | KonTpoJibHas pa6oTa N22 mo Teme 7.11 bu6anoTteka [JOK
«IJIEKTPOJIUTHYECKAs JUCCOLHAIUS. https://m.edsoo.ru/00addecO
XUMHYECKHE peaKLUH B paCTBOpPax»

18 | O6uas XxapaKTepUCTHKA raloreHoB. 9.11 bu6auoreka LLIOK
XuMu4yeckrie CBOMCTBA HAa IpUMepe https://m.edsoo.ru/00addfe2
xJ10pa

19 | XnopoBogopo/. CoJisiHasi KUCJIOTa, 14.11 Hem. O6opy. bu6sanoTreka [JOK
XUMHUUECKHEe CBOMCTBA, MOJy4YeHHUE, https://m.edsoo.ru/00ade104
HpUMeHeHHUe

20 [pakTryeckasi pa6ora Ne 2 1o Teme 16.11 JlabopatopHoe bu6anoTteka [JOK
«[losryaeHue CONMTHON KUCJIOTHI, obopynoBaHUe https://m.edsoo.ru/00ade348
H3y4YeHHUE eé CBOUCTB»

21 | BbIYMC/IEHUS IO YPAaBHEHUSAM 2111 Bubsanorteka LJOK
XUMHUYECKUX peaKIUH, eC/TU OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB /IaH B U36bLITKE

22 | O6uwas XxapaKTepUCTUKA 3JIeMEHTOB 23.11 Bu6auoTteka LLOK
VIA-rpynmnsl https://m.edsoo.ru/00ade64a

23 | AnotponHbie MOAUUKAIIUH CEPBI. 28.11 TabIuIa Bu6auoTteka LLOK

HaxoxieHure cepbl U eé coeJMHeHUH

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

B IIpupoJie. XMMHUYeCKHe CBOMCTBA
cepel

24 | CepoBOJOpO/], CTPOEHHUE, 30.11 [cxn Bu6snoreka [[JOK
dusnyeckre U XMuMHUYECKU e https://m.edsoo.ru/00ade802
CBOWCTBa

25 | Oxcuzpbl cepbl. CepHast KUC/IOTA, 5.12 bubanoTteka [JOK
dusnyeckre U XUuMHUYECKUe https://m.edsoo.ru/00adea28
CBOMCTBA, NIPUMEHEHUE

26 | XuMHUYeCKUe peaKlUH, Jexallue B 7.12 Bbu6anoreka I[JOK
OCHOBE MPOMBILIJIEHHOT0 CII0C06a https://m.edsoo.ru/00adec8a
HOJIyYeHUsI CEPHON KUCJIOTHI.

XuMu4ecKoe 3arpsi3HeHHe
OKpY>Kalollel cpe/ibl COeJTUHEHUSIMU
cephl

27 | BpluMCJIeHHE MAacCOBOH 01U 12.12 bu6anoreka [JOK
BBIXO/IA MPOJAYKTA PeaKIuU https://m.edsoo.ru/00adec8a

28 | O6mas xapaKTepUCTHKA 3JIEMEHTOB 14.12 1§(0):¢C) Bu6smoTteka [JOK
VA-rpynnsl. A30T, pacnpocTpaHeHHe https://m.edsoo.ru/00adeea6
B IpUpo/ie, U3NYeCKre U
XUMHUYECKHE CBOUCTBA

29 | AmmMuak, ero pusuyecKue u 19.12 TabuIa bu6anoreka HOK
XUMHUUYECKHe CBONCTBA, [T0JIyYeHue U https://m.edsoo.ru/00adf004
IpUMeHeHHUe

30 | IpakTuyeckas paborta Ne 3 no Teme 21.12 JlabopatopHoe Bubsanorteka LJOK
«[losiyueHne aMMuaka, U3ydyeHre ero 00opynoBanue https://m.edsoo.ru/00adf180
CBOWCTB»

31 | A3oTHasi KMUCJIOTa, eé GpU3nvecKre U 26.12 bu6anoreka LHOK
XUMHUECKHe CBONCTBA https://m.edsoo.ru/00adf306

32 | Ucnosb30BaHWE HUTPATOB U COJIEH 28.12 Bu6auoTteka LLOK
aMMOHUS B KaueCTBe MUHEepPaIbHbIX https://m.edsoo.ru/00adf518
yAo6peHni. XuMuveckoe
3arpsisHeHV e OKPYKaloLel cpesibl
COeJIMHEHUSIMU a30Ta

33 | ®ocdop. Oxcup dpocdopa (V) u 9.01 1§(0):¢C) Bu6moTteka LJOK
docdopHas kucoTa, pusnyeckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTRBA, OJIyueHue

34 | Ucnosn3oBaHue pochaToB B 11.01 Bu6auoTteka LLOK

KayecTBe MHUHEpaJIbHbIX yA06pEHHH.
3arpsiaHeHHe PUPOJHOM Cpe/ibl
dochaTamu

https://m.edsoo.ru/00adfc20
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35 | Yruepog, pacnpocTpaHeHue B 16.01 Bu6auoreka LIOK
npupojie, pusnueckue u https://m.edsoo.ru/00adfd9c
XUMUYECKHe CBOUCTBA

36 | Okcuabl yriaepoa, Ux Gu3andecKue u 18.01 bubanoTteka [JOK
XHMHYeCKue CBOMCTBA. https://m.edsoo.ru/00adfebe
JKoJioruuecKre NpobJeMbl,

CBsI3aHHBIE C OKCHJOM yriepoja (IV)

37 | YrosbHast KHCJIOTa U €€ COJTH 23.01 Bbubaunoreka LHIOK

https://m.edsoo.ru/00ae006¢

38 | [pakTuyeckas pa6ota N2 4 1o TeMe 25.01 JlabopatopHoe bu6anoreka IIOK
"[losiyyeHHe yrJeKucJaoro rasa. obopynoBaHue https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha
Kap6oHaT-UOH"

39 | IlepBoHavaJibHbIE MOHATHS 06 30.01 bu6anoTteka [JOK
OpTraHUYECKHX BEIleCTBaX KaK O https://m.edsoo.ru/00ae054e
COeJIMHEHHUAX yIyepo/ia

40 | KpeMHHU U ero coeZiMHeHUs 1.02 bu6anoreka [JOK

https://m.edsoo.ru/00ae080a

41 | Ipaktuyeckas pa6ora Ne 5. 6.02 JlaGopaTopHoe Bubsanoreka LJOK
PelieHue skcnepuMeHTaIbHbIX 00opyI0BaHue https://m.edsoo.ru/00ae0bf2
3ajJjay4 1o TeMe «BaxkHelue
HeMeTaJlJIbl U UX COeJITUHEHHUSI»

42 | KonTpoJsibHast pa6oTa N23 o Teme 8.02 bu6anoTteka [JOK
«BakHel e HeMeTaJ LIl U UX https://m.edsoo.ru/00ae0e18
COEJIMHEHHUSI»

43 | O6was xapaKTepUCTHKA 13.02 Opnenu K/p METaIIOB Bubsanorteka LJOK
XUMHUYECKUX 3JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaJsI0B. MeTasindeckasi CBsi3b U
MeTaJTM4ecKasi KpUCTalJIndecKast
pewéTtka. Pusmyeckue cBoNcTBa
MeTaJIJIOB

44 | XumMH4yeckue CBOHCTBA MeTaJLJIOB. 15.02 bu6sanoTreka [JOK
JJIEKTPOXUMUYECKUH PsIJ https://m.edsoo.ru/00ael156
HanpsbKeHU MeTaslJIoB

45 | O61Me cnoco6bl MOJTyYeH st 20.02 bu6auoreka LHOK
MeTaJls10B. CI/1aBbl. BeiuncieHus no https://m.edsoo.ru/00ael156
ypaBHEHHUSIM XMMHUYECKUX peaKIuH,
€CJIV OZIUH U3 PeareHTOB COJEPKUT
HpUMecH

46 | [loHATHE 0 KOPPO3UU METAJJIOB 22.02 Bubsanoreka LJOK
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47 | lllesioYHBIE METAJIbI 27.02 IICX3 bu6anoreka [IOK
https://m.edsoo.ru/00ael14b2
48 | OKCUJbI U TUAPOKCUABI HATPUSA U 29.02 bu6anoreka HOK
KaJsius https://m.edsoo.ru/00ael4b2
49 | [lenoYyHO3EMENBHbIE METAIIIE — 5.03 [ICXD bubnuorexa IIOK
KaJIbIM 1 MarHuii https://m.edsoo.ru/00ae15e8
50 | Baxuelmme cOeIUHEHNS KaIbLUs 7.03 bubnuorexa IIOK
https://m.edsoo.ru/00ae15e8
51 | O6oO0menne U cucTeMaTU3anys 3HAHAN 12.03
52 | JKécTkoCTh BOIBI ¥ CITIOCOOBI €8 14.03 bubnuorexa IIOK
yCTpaHEHHUS https://m.edso0.ru/00ae1886
53 | IIpaktuyeckas pabora Ne 6 Mo Teme 19.03 JTaGoparopHoe bu6mmotexa [IOK
"YKECTKOCTH BOJBI M METOIBI €€ obopymoBaHHe https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 | AmoMuHHI 2.04 Komnekws ropubsix nopos | bubanoreka [JOK
https://m.edsoo.ru/00aelc64
55 | AmdoTepHbIe CBOWCTBA OKCHIA U 9.04 bubnunorexa [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 | XKeneso 11.04 BubGnuorexa IIOK
https://m.edsoo.ru/00ae1d86
57 | Okcupl, THAPOKCHU/IBI U COJIH XKeje3a 16.04 BubGnuorexa IIOK
(IT) u sxene3a (111) https://m.edsoo.ru/00ae35e6
58 OO0001IEHNE U CUCTEMATHU3ALMS 3HAHUN 18.04
59 | Ipakrtuyeckas pabora Ne 7. Pemienue 23.04 JlaGopaTopHoe bubnunorexa [JOK
IKCIEPUMEHTAIILHBIX 3a/1a4 110 TEME obopyoBaHue https://m.edsoo.ru/00ae3de8
«Baxueillue MeTauIbl U UX
COEITMHEHUSD
60 | BerumcieHus 0 YpaBHEHUSIM 25.04 bubnunorexa [JOK
XUMHUYECKUX PEAKIUiA, €CITU OINH U3 https://m.edso0.ru/00ae1750
pEareHToB JlaH B U30BITKE HITH
COZIEPKUT TIPUMECH. BrraucieHus
MacCOBOM JI0JIM BBIXOJ1a MPOIYKTa
peaKiuu
61 | O600uieHNE U CUCTEMATH3ALMS 3HAHUN 30.04
62 | Konrposbhas pabora Ned 1o teme 2.05 BUJIEO
«Baxueiie MeTaibl U UX
COCITMHCHUSD
63 | BermectBa U MaTepHas B 7.05 bubaunorexa [JOK
MOBCETHEBHOM JKU3HU Y€TOBEKA https://m.edso0.ru/00ae3f50
64 | Xumuueckoe 3arps3HeHNe 14.05 bubaunorexa [JOK
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OKpYXarouiei cpebl

https://m.edsoo.ru/00ae4270

65 | Posb XUMHH B peLICHHN 1 16.05 bubnnorexa [JOK
IKONIOTHICCKHUX MPodIeM https://m.edsoo.ru/00ae4270
66 | PesepsHblii ypok. O600IIEHHE U 1 21.05 bubnunorexa [JOK
CHCTEMAaTH3aIUs] 3HAHUI https://m.edsoo.ru/00ae0d0a
67 | PesepsHblil ypok. O600IICHHE U 1 23.05 Bbubnuoteka [IOK
CHCTEMAaTH3aIUs] 3HAHUI https://m.edsoo.ru/00adb33c
68 | PesepsHblil ypok. O6006IICHHE U 1 24.05 Bbubnuoteka [IOK
CHCTEMATH3alns 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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