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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1Mo XWMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTAaBJICHAa Ha OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON NpOrpaMMBl OCHOBHOTO OOLIETO
oOpazoBanus, npenctasieHHsix B PI'OC OO0, a Taxke Ha ocHOBE (eaepalbHOi padoyeid mporpaMmbl
BOCIIUTAHUS M C YYETOM KOHIEMLUH MPenojaBaHus yuyeOHoro npeamera « XuMus» B 00pa3oBaTeIbHBIX
opranm3anmsx Poccuiickoit @enepanun.

IIporpamma o Xxumuu Ja€r NpencTaBIeHUE O LEIsX, o0iel cTpaTerun 00y4eHus, BOCIIUTAHUS U
pa3BUTUs OOYYAIOLIUXCSl CPEACTBAMM y4yeOHOro HpeaMeTa, yCTaHaBIUBAaeT 00s3aTeNIbHOE NPEIMETHOE
coZiepyKaHue, MpeyCMaTpUBAET PACHpEeNIEHHE €ro Mo KiaccaM M CTPYKTypHUpOBaHHE IO pas3zieiiaM H
TéMaM TMpOTrpaMMbl IO XHMHH, OIpPEAEISIET KOJINYECTBEHHBIE W KAdeCTBEHHBIE XapaKTEPUCTHKHU
COJZIEp)KaHUs, PEKOMEHIYEMYIO IOCIIEI0BATEIbHOCTh M3YUEHHS XUMHHM C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKK y4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH O0ydJaromuxcs,
oTIpeJieNiieT BO3MOKHOCTH TpeIMeTa ISl peann3alul TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW
o0pa3oBaTeNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOLIETO OOpa3oBaHMWs, a Takxke TPeOOBaHHH K
pe3ynabrataM oOyueHHs XMMHHM Ha YPOBHE LEJIeH HM3Y4eHHUs] NMpeaMeTa M OCHOBHBIX BUAOB Y4eOHO-
MO3HABATEIBHOH JeSTEIbHOCTH 00YUaIOMIErocs o OCBOCHUIO Y4eOHOTO COIEpKaHuUSI.

3HaHUEe XWMHUH CIy’)KUT OCHOBOH aJisi (HOpMHpPOBAaHUS MHPOBO33PEHHSI OOYYaIOLIErocs, €ro
NpEACTABICHU O MaTepUalbHOM EIWHCTBE MHpPA, BAXKHYIO POJb HrpaloT (opMHpYEMble XUMHEH
NpEeACTaBICHUS O B3aUMOTIPEBPAILICHUSIX DHEPTUH U 00 SBOJIOLUH BELIECTB B IPUPOJE, O MyTAX PEILICHHS
rJ100aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBON, SHEPreTUUECKON, MUIIEBOH 1
9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3PaBOOXPAHECHUSI.

N3ydenune Xxumuu:

CHOCOOCTBYET pealu3allid BO3MOXHOCTEH JJsi caMOpa3BUTUS M (OPMHUPOBAHUS KYyJIBTYPHI
JMYHOCTH, €€ 00Ied U PYHKIMOHAIEHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (GOpMHUPOBAaHUE MBILIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUarOINXCsl, HABBIKOB
UX CaMOCTOSITEIbHOW Y4eOHOH JesTeNbHOCTH, 3KCIEPUMEHTAJbHBIX M HCCIENOBAaTEIbCKUX YMEHHUIl,
HEOOXOIMMBIX KaK B TIOBCEAHEBHOM JKN3HH, TaK U B TPO(ECCHOHANBHOMN NeITeTbHOCTH;

3HAKOMHT CO CHEUU(PHUKOW HAyYHOrO MBIIUICHHS, 3aKJIAAbIBACT OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€AMHCTBO TPUPOIBI U HYEIOBEKA, SIBIIETCSA OTBETCTBEHHBIM 3TalmoM B ()OPMHPOBAHHHM ECTECTBEHHO-
HAYYHOU T'PaMOTHOCTH O0YYatOLIHXCS;

cnoco0cTByeT (POPMUPOBAHUIO LEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
NpUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa3oBaHue 00yUJaromuxcs.

JlaHHbIC HaIpaBJCHUSI B 0OyUYEHHH XUMHUH 00ECTICUMBAIOTCS CICHU(PHUKON colep aHus y1eOHOTro
npenMeTa, KOTOPBIH SBISETCS NMeJarorndecky aalTHPOBAaHHBIM OTpakeHneM 0a30BOM HAayKH XMMHUH Ha
onpeAeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OIIEro o0Opa3oBaHHs OpPUEHTUPOBAaH HA OCBOEHHUE
0o0y4aroImuUMHCI CHUCTEMbl II€pPBOHAYAJBbHBIX IIOHATHUM XHWMHUM, OCHOB HEOPTaHMUYECKOW XUMHMU U
HEKOTOPBIX OT/ENbHBIX 3HAUUMBIX OHATHH OPraHUUECKON XUMUH.

CrpykTypa coaepaxaHusi IporpaMMbl 110 XMMUH C(POPMHUPOBAaHA HA OCHOBE CUCTEMHOIO M0X0/a K
e€ usydeHuto. CollepKaHue CKIaJbIBA€TCs U3 CUCTEMBI IOHATUI O XMMUYECKOM 3JIEMEHTE U BEILLECTBE U
CHCTEMBI TTOHATHH 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPIaHM30BAHBI 110 TPHHIHITY
II0CJIEJOBATENbHOIO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKUX NPEACTaBICHHH pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBHI BCETO €CTECTBO3HAHMUS,

— Ilepnonnyeckoro 3akoHa [I. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMUMHU;

— YUYEHHSI O CTPOSHUH aTOMa U XUMUYECKON CBA3H;

— IpeACTaBICHUN 00 AIIEKTPOTUTHYECKON TUCCOIMAIINN BEILIECTB B paCTBOPax.

TeopeTnueckue 3HaHNUs pacCMaTPUBAIOTCSI HA OCHOBE SMIMPUYECKH MOITYYEHHBIX U OCMBICIEHHBIX
(axToB, Pa3BUBAIOTCS MOCIIEAOBATEIIFHO OT OJHOTO YPOBHS K APYTOMY, BBINONHSSA (QYHKIUH 00BSICHEHUS



U TPOTHO3UPOBAHUSI CBOWCTB, CTPOCHMSI M BO3MOXHOCTEH MPAKTUUECKOIO MPUMEHEHUSI U TMOIYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMBI 10 XHMHH CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHUS O XUMHUYECKOU
COCTaBJISIIOIIEH Hay4YHOM KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOMN MPUPOJIbl, IEHHOCTHOT'O OTHOIIEHUS K
HAyYHOMY 3HAHMI0O W METOJaM MO3HaHWA B Hayke. l3yueHme XUMHH MPOUCXOAWT C TMPHUBICYCHHEM
3HAHUHN U3 paHee M3YYCHHBIX YUeOHBIX TpenMeToB: «OKpykaromuid Mupy, «bromorus. 5—7 kiaccel» u
«®Dusuka. 7 knacey.

[lpu wm3ydYeHWH XUMHUHM MPOUCXOAUT (OPMUPOBAHUEC 3HAHWH OCHOB XMMHUYECKOW HAYKH Kak
0o0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, NMPAKTHYECKOH MEeATeNFHOCTH YelIOBEeKa M KaK OJHOTO W3
KOMITOHCHTOB MHPOBOM KyIbTYyphl. 3ajada y4eOHOro NpenMeTa COCTOMT B (OPMHUPOBAHWU CUCTEMBI
XUMHUYECKUX 3HAHMH — BaKHEMIIUMX (AKTOB, IMOHATHHA, 3aKOHOB M TCOPETHUECKUX ITOJIOKCHHUM,
JOCTYIHBIX O0O0OIEHHH MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HAyKH, B TPHOOMEHHHA K HAYYHBIM
METOJ/IaM IO3HAHUS NPU W3yYCHHWH BENICCTB U XMUMHUYECKHX Peakiuil, B (OPMHPOBAHHH H Pa3BUTHU
MO3HABATENHHBIX YMEHUH M MX MPUMEHEHHH B Y4eOHO-TIO3HABATENHFHOW M y4eOHO-HCCIIeN0BATENbCKOM
JIeSITeIIbHOCTH, OCBOCHHH TIPaBHII 0€301MacHOTr0 0OpaIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM KU3HU.

[Ipu u3yueHnn XMMHUKM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsl BAXKHOE 3HAYCHUE MIPUOOpETH
TaKHe 1EINH, KaK:

— (QopMHpOBaHNE WHTCIUICKTYAIbHO pPa3BUTONW JIMYHOCTH, TOTOBOW K CaMO0Opa30BaHUIO,
COTPYJTHUYECTBY, CAMOCTOSITCIILHOMY TPUHITHIO PEIICHUH, CIIOCOOHOW alanTHpOBaThcs K OBICTPO
MEHSIOIIMMCS YCIOBHSIM JKU3HU;

— HampaBICHHOCTh OOydYeHUS Ha CHUCTEMAaTHYEeCKOE MPHUOOIICHHE OO0YyYaroIuxcs K
CaMOCTOSITEIILHOW TTO3HABATEIILHOW JICATEIBHOCTH, HAyYHBIM METOJaM IO3HAHUS, (HOPMUPYIOIIHM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrmiedeHHE  YCIIOBHI, CIIOCOOCTBYIOIIUX  TPHOOPETCHHIO  OOYYAIOIIMMHUCS  OIBITa
pa3HOOOpa3HOil NEATeNbHOCTH, TIIO3HAHWS M CAMOIO3HAHWSA, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETSHIINH ), UMEIOIIHNX YHUBEPCAIbHOE 3HAUEHHUE [T PA3IMYHBIX BHJIOB JIEATEIILHOCTH;

— ¢opMupoBanue 06meH PyHKIMOHATHEHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCTIE
YMEHUI O0BSCHSITH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCIIONB3YsI 3HAHUS U OIIBIT, MOJyYCHHBIC
NPy M3yYeHWH XUMHH, TPUMEHSTh WX TPU PEUICHWH TpoOieM B TOBCEIHEBHON KHM3HU U TPYAOBOU
JIESTeIbHOCTH;

— (dopmupoBanue y oOydarOmUXCS TYMaHUCTUYECKUX OTHONICHWH, TMOHUMAHUS I[IEHHOCTH
XUMHYECKAX 3HAHUN IS BRIPAOOTKH JKOJOTHYECKH I1€JeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOIt
JIEATEIbHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/IOPOBBSI M OKPYIKAIOMIEH MPHPOIHON CPEIBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CITOCOOHOCTEH K CaMOKOHTPOIO M CAaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpopmiIs u
HATPaBICHHOCTH JabHEHIIIEr0 00y YeHMS.

OOmiee 4YWCIO YacoB, OTBEACHHBIX IS H3YYCHHS XHMHHA Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanms1, cocTaBisieT 136 4acoB: B 8 kiracce — 68 gacoB (2 gaca B HeZeN0), B 9 kiracce — 68 gacos (2
gaca B HEJCIIO).

Jannas pabodas mporpamMma peanm3yeTcs ¢ HCIob30oBaHuMEM obOopynoBanus llentpa «Touka
poctay: nuposBas jabopaTropus Mo XUMHUH.

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKUE TOHSITHS

IIpenmer xumuu. Posib XUMHUM B KU3HM 4YeJIOBEKAa. XUMHSI B CHUCTEME HayK. Tena W BelllecTBa.
®dusnueckre CBOMCTBA BELIECTB. ArperatrHoe coctossHue BemiecTB. [loHsTHE O MeToAax MO3HAHUS B
xumun. YucTele BemecTBa u cMecu. CriocoObl pa3ieicHUs CMECEH.



ATOMBI U MOJNEKYNbl. XUMUYECKUE 3TeMEHThl. CUMBOJBI XUMUYECKUX 3eMeHTOB. IIpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUSHHE.

Xumudeckas ¢opmyna. BajleHTHOCThP aTOMOB XUMHYECKHX OJIIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOcuTeNnpHas aToMHas Macca. OTHOCHTENbHAs MOJNEKyJspHas macca. MaccoBas
JIOJISl XUMHUYIECKOTO 3JIEMEHTa B COSAMHEHUH.

KonuuectBo BemiectBa. Monb. MonspHas Macca. B3auMocBs3b KoJW4ecTBa, MacChl U YHUCHA
CTPYKTYPHBIX €IUHUII BenlecTBa. PacuéTel o (hopMysiaM XUMUYECKUX COSTMHCHUM.

dusznyeckre U XUMMHUYECKUE SBICHUA. XUMUYECKasl peakuus U €€ Npu3HaKku. 3aKOH COXpaHCHUS
MacChl BEIIEeCTB. XWMUYEeCKHe ypaBHeHHS. Knaccudukarmsi XUMHYECKUX peakiuid (COeTUHEHUS,
PasIoKeHHSI, 3aMEIICHHS, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO ¢ XUMHUYECKOH MOCYIOH, IpaBUIaMu pabOTHI B JTA0OpATOPUH U MTpHUEMaMU 00paIleHIs
C JIabOpaTOpHBEIM O0OpYJOBaHWUEM, HW3YYCHHE M ONHCaHHe (U3WYSCKHUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIECTB, HaOmofcHHe Qu3ndeckux (TUIABICHWE BOCKA, TAasHUE JIbAa, PACTHpPAHHUEC
caxapa B CTyIIKe, KHTICHHE W KOH/ICHCAIUS BOJIBI) M XUMHUYECKHX (TOpEHUE CBEUH, MPOKAINBAHNE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBHE Mela C KHCJIOTOW) SBJICHWH, HAONIOACHWE ¥ ONMHCAaHWE IPHU3HAKOB
MPOTEKaHUS XUMHYECKUX peaknuid (pa3ioKeHne caxapa, B3auMOJCHCTBAE CEPHON KUCIIOTHI C XJIOPHIOM
Oapwsi, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu, B3anMOCHCTBHIE JKeje3a ¢ PACTBOPOM COJTH
Menu (1), m3ydenne cmocoboB pas3meneHUs CMECei: ¢ MMOMOIIBI0 MarauTa, (GHILTPOBaHNE, BRITAPUBAHUE,
JUCTWIISIINS, XpoMartorpadusi, TPOBEJCHUE OYUCTKH TOBApECHHON CONM, HAONIOJCHWE W OIHCAaHUC
pe3ynbTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIET0 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHE MOenei
MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Baskneiilmue npeacTaBUTe M HEOPTrAaHMYECKHX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciiopoa — aJieMeHT U IMpocToe BemecTBo. HaxoxacHue
KHCJIOpOJIa B pUpoIe, (GU3NIECKUE U XUMUYIECKHAE CBOMCTBA (peakmuu ropeHus). Oxcuasl. [IpuMenenne
kuciopona. CrmocoObl TMONyYeHHS KHCIOpoAa B J1abopaTopuui W MPOMBINUICHHOCTH. KpyroBopor
Kucioposia B mpupoe. O30H — aJutoTponHast MOAU(UKAIUS KHCIOPOIa.

TertoBoit  3h(deKkT XUMHYSCKOM  peakiud, TEPMOXMMHUYCCKHE YPaBHEHHS, 3K30- U
SHAOTEPMUYECKUE peakiud. TOIUIMBO: Yyroib W MeTaH. 3arpsi3HeHHe BO3yXa, YCHJICHHE MapHUKOBOTO
s dexra, pa3pyIeHrne 030HOBOTO CIIOS.

Bogopon — anemeHT m mpocTtoe BemiecTBo. HaxokaeHue Bojgopojsia B Mpupojne, GU3NISCKUE U
XUMHIYECKHE CBOWCTBA, MPIMEHEHHE, CITOCOOBI Toy4yeHus. KucioTsl u conn.

MonsipHblit 00bEM Ta30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckre CcBoicTBa Boabl. Boma kak pactBopurenb. PactBopel. HackiiieHHble  u
HEHACBHIIIEHHBIE PACTBOPHL. PacTBOpHMOCTH BemiecTB B Boze. MaccoBasi JOJsi BEUIECTBA B PacTBOPE.
Xumudeckue cBocTBa Boabl. OcHOBaHUSA. POJIb pacTBOPOB B MPHUPOJIC U B )KU3HH UesloBeka. KpyroBopor
BOJIBI B MPUPOJIE. 3arps3HEeHNE TPUPOAHBIX Boa. OXpaHa W OYMCTKA MPUPOIHBIX BOJI.

Knaccudukamuss  HeopraHmdeckux  coefuHenuid. Oxcuael.  Kiaccudukaiuss — OKCHIOB:
cosieoOpaszyromue (OCHOBHBIC, KHCIOTHBIE, aM(oOTepHBIE) M HecoeoOpasyromue. Homenkmarypa
OKcHI0B. PU3HUECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. IloydueHrne okcuaoB.

OcHoBanus. Knaccubukanusi oCHOBaHUH: METOYN W HEPACTBOPUMBIC OCHOBaHMsI. HoMeHKIaTypa
ocHoBaHMM. DU3nUecKue U XUMUYECKHE CBOMCTBAa ocHOBaHUM. [loyueHne OCHOBaHHUM.

Kucnotel. Kitaccubukanus kuciaor. Homenknarypa kucior. @usndeckue ¥ XUMUYECKHE CBOHCTBA
kuciot. Psa aktuBHoctn MetauioB H. H. beketosa. [lonyyenue kucior.

Comm. HomeHkitatypa coner. @u3ndeckne U XUMUIECKUE CBOMCTBA cojiel. [lomydenne coen.

['eneTnueckas cBS3b MEXY KJIaCCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumennt:

KaueCTBEHHOE OIpe/eTieHne COAep)KaHWs KHCIOpoJa B BO3AyXe, IONyYeHHEe, COOMpaHue,
pacno3HaBaHHUE ¥ U3YYCHUE CBONCTB KHCIIOPOJIA, HAOIIOCHIE B3aMMOICHCTBHUS BEUIECTB C KUCIOPOIOM
U YCJIOBUSI BOSHHKHOBEHUS M MPEKPAIICHUS TOPEHUs (TI0XKapa), O3HAKOMIJICHHE C 00pa3laMu OKCHIOB U



ONHMCaHWE WX CBOWCTB, NOJy4YCHHE, COOMpaHWE, PACIO3HABAHWE W M3y4YCHHWE CBOHCTB BOIOPOIA
(ropenme), B3ammoneiicTBue Bomopoma ¢ okcumoM wmeaw  (II)  (BO3MOXHO — HCIIONIB30BaHUE
BHJICOMATEPHAJIOR), HAOIIOeHNE 00Pa3IIOB BEIMIECTB KOJUICCTBOM 1 MOJb, HCCIIEOBAaHNE OCOOCHHOCTEH
pPacTBOpPEHHS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTBHIO, MPHUTOTOBJIEHHE PACTBOPOB C OMPEAETEHHOM
MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, B3AMMOICHCTBHEC BOIBI ¢ METa/IaMu (HAaTpUEM M KaJIbIIHEM)
(BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHATIOB), HWCCIEIOBaHHE OOPA3IOB HEOPTaHWYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOIOJEHNE M3MEHEHUSI OKPAcKH MHIWKATOPOB B PAacTBOpAaX KHCIOT M INEIOYEH,
n3ydeHue B3zaumMozeicTBus okcuma memm (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KHCIOT C METaJUIaMH,
peaxiuii HeMTpanu3aluy, MOTy4YeHne HEPAaCTBOPUMBIX OCHOBAHHI, BEITECHEHNE OJTHOTO METajia APYyTUM
M3 pacTBOpa COJIH, PEIICHHE IKCIIePUMEHTANBFHBIX 3aad 1Mo TeMe «BakHenIe K1acChl HeOpraHMIeCKNuX
COETMHECHHUID).

Hepunoguyecknii 3axkoH u Ilepuonmyeckass cucTemMa xuMHYeckux 3jgemenTtoB JI. MH.
MenneneeBa. CtpoeHne aToMoB. XuMH4YecKasi CcBf3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[epBbie MOMBITKM KJIACCH(DUKAIUK XUMHUYECKHX OBIIEMEHTOB. [IOHATHE O TpyImax CXOJHBIX
9IEeMEHTOB (IIEJIOYHBIE W IIEJTOYHO3EMENbHBIE METAJIbl, TaJIOT€HBI, HWHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTePHBIC OKCHUIBI ¥ THUAPOKCHIBI.

ITepuoanueckuii 3akoH. Ilepuoamyeckasi cuctema xuMmuueckux snemeHToB J[. M. Menneneena.
Kopotkonepuoanas u mmuHHONEprHoaHas GopMel [leproamdeckoli CHCTEMBI XUMUYIECKHAX JIEMEHTOB /1.
. Menpneneea. Ilepuoasl u rpynmbl. @U3NUECKUA CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB Iepuoaa U
TPYHITBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBEIX siaep. M3orombl. DieKTpoHBL. CTpOEHHE DIICKTPOHHBIX
000104ueKk aToMoOB TiepBBIX 20 XUMHYECKUX d7eMeHTOB Ilepmomumdeckoit cuctemsl JI. 1. Mennmeneena.
XapakTepucTuka XHMHYECKOro »JIeMEHTa 1o ero mnojoxeHuto B Ilepumoandeckoit cucreme JI. H.
Menpeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX DJJEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB TI0 TPYIIIIaM U IEPHOIaM.

3nauenne llepmommdueckoro 3akoHa u Ileprogmyueckoil CHCTEMBI XMMHUYECKHX JIIEMEHTOB IS
pa3BuTUs Hayku U pakTuku. J1. 1. MenzeneeB — yu€HbIi U TpakJaHUH.

Xumudeckast cBs3b. KoBanmeHTHast (HOJsipHAs W HETOJSIPHAS) CBA3b. DJIEKTPOOTPULIATENEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp oxuciaeHus. OKHUCIUTEIBLHO-BOCCTAHOBUTENBbHBIE peakuuu. lIponeccsl OKUCICHHUS U
BoccTaHOBJICHUS. OKUCIUTEIU U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenn:

n3ydeHrne 0o0pasIoB BEIIECTB METAJUIOB W HEMETAJIOB, B3aUMOJEIHCTBHE THAPOKCHAA IMHKA C
pacTBOpaMH KHCIOT W IIEIO0Yel, MPOBEACHHE OIBITOB, WLIIOCTPUPYIONINX MPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiluii (rOpeHne, Peakluy Pa3ioKeHUs, COeTUHEHUS).

Mescnpeomemmuwie ceasu

Peanmzamnust MexXTpeaAMETHBIX CBSI3€H MPH M3YYEHWH XMMHUHU B § KJlacce OCYIIECTBIISIETCS yepes
WCTIOJIb30BaHMUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOMINXCS CUCTEMHBIMA
JUTSL OTZIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecrecTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIH (DakT, THUMOTE3a, TEOpHs, 3aKOH, aHaJMH3,
CHHTE3, Kiaccu(pukamms, MeprHoINYHOCTb, HAONIO/ICHHE, SKCIIEPUMEHT, MOJCIHPOBAaHHE, H3MEpEHHeE,
MOJIEJIb, SIBJICHHE.

dwu3uKa: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIbI, PaIHOAKTHBHOCTD,
MOJIEKyJIa, AIIEKTPUYECKUN 3apsiji, BELIeCTBO, Teno, 00BEM, arperaTHOE COCTOSHWE BEIIEeCTBa, Tas,
(bu3nvecKkre BEIHMYNHBI, €TUHUIIBI U3MEPEHHUS, KOCMOC, IIaHEeTHI, 3BE3/1b1, ColHIIe.

buomnorus: dorocunTes, npxanue, bunocdepa.

leorpadms: armocdepa, rumapocdepa, MUHEpanbl, TOPHBIC MOPOJIBI, IOJIC3HBIE HCKOTAEMEIE,
TOIUIMBO, BOAHBIE PECYPCHI.



9 KJIACC

BemnrecTBo U XMUMHYeCKasi peakuus

[Tepuonuueckuii 3akoH. Ilepuoamnueckas cuctema xumudeckux snemeHTtoB Jl. M. Mengaeneena.
CrpoeHue atomMoB. 3aKOHOMEPHOCTH B W3MEHCHHHM CBOWCTB XHMHYCCKUX 3JIEMEHTOB ITEPBBIX TPEX
MEPUOIOB, KalmHsi, KaJubllMd W WX COEAWHEHHWH B COOTBETCTBHMU C IIOJIOKEHHEM DJJIEMEHTOB B
Tlepuonuueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIBI XUMHUYECKOW CBSI3U. THITBI KPUCTAITMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUIa XUMHUUECKOMN CBS3H.

Knaccudukamms 1 HOMEHKIATypa HEOPTaHWYECKHX BEHIeCTB. XHMMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIAXCS K  PasIUYHBIM  KjaccaM HEOPTaHWYECKWX COEAMHEHHH, TEeHeTHYecKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMHYECKHMX pEakiUil 1O pa3iuyHbIM MpU3HaKaM (10 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTETICHEH OKHCIICHUS
XUMWUYECKHUX JJIEMEHTOB, 10 OOPAaTHMOCTH, IO YYacCTHIO KaTaim3aTopa). DK30- U JHIOTCPMUUYCCKHE
peaxIum, TEPMOXUMUYECKHIE YPAaBHEHHS.

[MonsitTue o ckopocTH XUMHYECKOW peakiuu. [loHATHE 00 OOpaTUMBIX W HEOOPATUMBIX
XUMHUUYECKUX peakiusax. [IoHATHEe O TOMOIEHHBIX M TETCPOICHHBIX peakiusax. [loHsTHe O Karamuse.
[TonstTe o XUMHUYECKOM paBHOBecUH. DAKTOpPHI, BIMAIOIINE HA CKOPOCTh XMMUYECKOW pEakiuu U
MOJIO’)KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTETHHO-BOCCTAHOBUTENBHBIE  PEAKIUM,  JJCKTPOHHBIM  0amaHC  OKHCIUTEILHO-
BOCCTaHOBUTENbHOW peakiuu. CocTaBlIeHHE YpaBHEHUI OKHCIIMTENbHO-BOCCTAHOBUTENBHBIX PEAKINNA C
WCTIOJIB30BaHUEM METOIa DIEKTPOHHOTO OaaHca.

Teopus 3IEKTPONUTHIECKON TUCCONMALIMU. DIIEKTPOIUTHI U HEdNIEKTPOIUTHl. KaTnoHbI, aHWOHEI.
MexaHU3M IHCCONMAIIMH BEIIECTB C PA3NUYHBIMU BUAAMH XUMHUYECKOH CBs3u. CTeneHb AUCCOIHAIINH.
CuIbHBIC U c1a0ble 3JIEKTPOIIHTHL.

Peakuuy uOHHOrO oOMeHAa. YCIOBHS IPOTCKAHHS pPEaKIUii HOHHOTO OOMEHa, IIOJHBIC WU
COKpam¢HHbIC HWOHHBIC ypaBHEHHUS peaknuil. CBOWCTBA KHCIOT, OCHOBAaHWMH M COJIeH B CBETE
MIPEICTABIICHUN 00 JJIEKTPOIIUTUYCCKON aucconuanud. KadecTBeHHBIE peaklnyd Ha HOHBL [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE C MOJIEISIMHA KPUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB H
HeMeTauioB (rpadura M anMasa), CIOKHBIX BEIISCTB (XJIOpHIa HATPHS), HCCIEAOBAHHE 3aBHCHUMOCTH
CKOPOCTH  XMMHYECKOW peakiMh OT BO3JCHUCTBHA  pas3iW4YHBIX  (AKTOpOB,  HCCIECIOBaHHUE
3IEKTPOTPOBOTHOCTH PACTBOPOB BEMIECTB, IMpOIlEcca IUCCOIHMAIMK KHCJIOT, MIeNodYed W coleit
(BO3MOYKHO HCIONTB30BAaHUE BHJIEO MAaTEPHajOB), MPOBEACHHE OIBITOB, WLIIOCTPUPYIOIINX HpPHU3HAKH
MPOTECKaHUS peaknuii HOHHOTO oOMeHa (oOpa3oBaHWE OCajKa, BBIIEICHHE Ta3a, 00pa3oBaHHE BOIBI),
OTIBITOB, WUTIOCTPHUPYIOMINX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI (TOPEHHE, PeaKIIiH
PasNoXKeHUsI, COCIUHCHHS), PACIIO3HABAHUE HEOPTaHWYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX
peakuuii Ha NOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1ad.

HemeTasnasl 1 UX coeUHEHUS

OOmas xapakTepucThka rajioreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTCPHBIC CTETICHH
okucienus. CTpoeHre U (U3NYECKUE CBOHCTBA MPOCTHIX BEUIECTB — TaJloTeHOB. XMMHYECKUE CBOMCTBA
Ha TIpuMepe xJiopa (B3auMOICHCTBUE C METalIaMHU, HEMETaJIIaMH, IiesiouamMu). XsiopoBoaopoa. ComnsiHas
KHCIIOTa, XMMHWYECKHUE CBOWCTBA, MOJydYeHHE, NpuMeHeHue. JleHiCcTBHE XJiopa M XJIOPOBOJOpOJA Ha
OpraHM3M YelioBeKa. BakHel e XJIIOpUABI i UX HaXOXKICHUE B IPUPOJIC.

OO6mrast xapakTepucTuka 31eMeHTOB VIA-rpynmer. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
creneHn okucieHus. CTpoeHHe W (U3WYCCKHE CBOWCTBA IMPOCTHIX BEIIECTB — KUCIOPOJa U CEpBHL.
AJIOTpOTIHBIE MOIU(UKAIMK KHUCIOpoAa U cepbl. XUMHUYECKUE CBoWcTBa cephbl. CepoBoaopo,
CTpocHUe, (DU3MUYECKMe W XUMHUYECKHe CBOHCTBa. OKCHIBI Cepbl KaK TMPEACTABUTEIM KUCIOTHBIX
okcuioB. CepHas KUCIIOTA, (PU3MYECKUE M XMMHYECKUE CBOMCTBa (OOIIME Kak IPEICTaBUTEINs Kiacca



KHCIIOT M ChHeruduueckre). XUMHUYECKAE PEaKIUH, JeKallie B OCHOBE IPOMBINUICHHOTO CIocoba
MOJIYICHHSI CepHOW KHUCIOTHL. IlpmMmeHeHue cepHOl KHCIOTHL. CoNM CEepHOW KHCIOTHI, KaueCTBCHHAS
peakius Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ CoeIUHEHMI B IpUpoe. XUMUYCCKOE 3arps3HCHUE
OKpY’KaroImel cpeapl COSOUHEHUSMH cepbl (KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3IyXa M BOJOEMOB),
CITOCOOBI €T0 MPEAOTBPAIICHHUS.

OOmas xapakTepucTuka 3MeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTCTICHH OKHCIICHUS. A30T, pacrpocTpaHEeHHE B TpUPOAC, (U3NYECKHE W XUMHYCCKHE CBOWCTBA.
KpyroBopor azora B mpuponme. AMMHUAaK, ero (U3MYSCKUE W XUMHUYCCKHE CBONCTBA, INMOJIYYCHHE U
npumeHnenue. Comu aMMOHUS, UX (PU3UYECKUE W XMMHUYECKUE CBOWCTBA, NMpuMeHeHHe. KadecTBeHHas
peakiys Ha MOHbI aMMOHUs. A30THas KHCIOTa, e€ ToiydeHHne, PU3NUECKUEe W XUMHUYECKHE CBOWMCTBA
(obmue kak mpefcTaBUTENsl Kllacca KUCIOT M crenuduveckue). Vcmonp3oBaHUe HUTPATOB U CoOJed
aMMOHHS B KadecTBE MHUHEpAIbHBIX yOoOpeHHHd. XWMHYECKOE 3arps3HEHHE OKPYKAIOLIeH Cpelsl
COCIMHEHMSIMH a30Ta (KUCIIOTHBIE OKIH, 3arps3HEHHE BO3AyXa, MOYBHl M BomoémoB). docdop,
ajutotTpornubsie Monupukanuu ¢docdopa, dpusnueckue u xumudeckue cBoiictBa. Okcuz docdopa (V) u
dhochopHas KuCiIoTa, GU3NISCKUE U XMMHUYCCKUE CBOMCTBa, mosyueHue. Mcmons3oBanue ¢ochatoB B
KauyeCTBe MUHEPATIHHBIX YA0OpEHHIA.

OO0mas xapakrepucTtruka 3meMeHToB [V A-rpymmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTETICHH OKHCIICHHS. YTJIEpO/l, aJNIOTPOIHbIE MOIUGHUKAIINH, PACIIPOCTPaHEHHE B IPUPOAE, PU3NIECKHE
U XUMHYECKHe CBOWMcTBa. ApcopoOmus. Kpyrosopor yriaepoma B mpupome. OKCHABI yIiiepoaa, WX
(usnveckne W XUMHYCCKHE CBOMCTBA, JICWCTBHE HA JKMBBIC OPraHU3MBI, TOJyYeHHE W TPUMCHEHHE.
DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC ¢ OKcHIoM yriepona (IV), rumoTe3a rro0aibHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN d(h(ekT. YroapHas KUCI0Ta U €€ CoH, UX (PU3MUYCCKUE U XUMHUUECKHUE CBOMCTRA,
nojTyueHne U npuMeHeHne. KadecTBeHHast peakuns Ha KapOoHAT-HOHBI. Vcmonp3oBaHHe KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITLCKOM XO3SIHCTBE.

[lepBoHavanpHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBaX KaK O COCOUHEHHAX yriepojaa (MeTaH,
9TaH, ITUJIEH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHas KUCII0Ta). [ [pupoaHple HICTOYHNKH YTIEBOIOPOIOB
(yronab, NpUPOAHBIA ra3, HE(PTh), NPOAYKTBI HX MepepaboTku (OEH3MH), HMX pOJIb B OBITYy H
NPOMBIIUICHHOCTH. [ToHATHE O OHONOTMYeCKH BaXKHBIX BEIIECTBAX: XKHUpax, OeiKax, yriieBojax — U UX
POJH B KU3HU YeIOBeKa. MaTepraabHOE eIMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COeINHEHHI.

KpemHuuii, ero ¢usndeckne ¥ XUMHUYECKHE CBOWCTBA, MOJlydeHHe W TpuMmeHeHue. CoelnHEeHUs
kpemuuss B mpupone. OOmme mnpencraBieHus o0 okcuae kpemuust (IV) u KpeMHHEBOH KHCIIOTE.
CunmkaThl, UX HCIIONF30BaHUE B OBITY, B NMPOMBIIIICHHOCTH. BaxkHelne cTpouTeNbHbIe MaTepHAIIBI:
KepaMuKa, CTEKJIO, IIEMEHT, O€TOH, Xene300eToH. [IpobieMbl 0(E30MacHOTO  UCTIONB30BaHHS
CTPOUTENHHBIX MaTEPHAJIOB B TIOBCETHEBHOMN JKH3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe O0O0paslioB HEOPraHWYECKHWX BEIIECTB, CBOWCTB COJITHON KHCIOTHL, IPOBEICHUE
KauyeCTBEHHbIX pEaKIWii Ha XJIOPHI-MOHBI W HAONMIOJACHWE MPHU3HAKOB WX TMPOTEKaHWsS, OIBITHI,
oTpaxkaomue (U3NIECKHe W XUMHYECKHE CBOMCTBA TallOTEHOB M WX COCOUHEHHH (BO3MOXHO
UCIOJb30BAaHME  BHACOMATEPHANIOB), O3HAKOMIIGHHE C oOpasiaMud  XJOpPHAOB  (rajJlOTCHHUJIOB),
O3HaKOMIIEHHE C 00paslaMu Cephl M €€ CoenWHEHMSIMH (BO3MOXKHO HCIIOIb30BaHNE BUACOMATEPHAIIOB),
HaOII0IeHNe Tpoliecca OOYTIIMBAaHUS caxapa TOJ JeHCTBHEM KOHIICHTPHPOBAHHON CEPHOMN KHCIOTHI,
M3yUYCHHE XHMHYECKUX CBOMCTB pPa30aBICHHON CEPHOM KUCIIOTHI, IIPOBEICHNE KAUeCTBECHHON PEakIliy Ha
cynbhaT-uoH U HaOMIOJCHHWE TpU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (DU3MYECKUMHU CBOHCTBAMH
azota, pocdopa U UX coeAMHEHUH (BO3MOKHO HUCIIOIh30BAHUE BHJICOMATEPHUAJIOB), 00pas3laMy a30THBIX
u (hochopHBIX YIOOpEHHUH, TOIy4YeHHE, COOMpaHWE, pacllO3HABAHHE M HM3YYCHHE CBONCTB aMMMaKa,
MPOBE/JICHHE Ka4eCTBCHHBIX PEaKIUii Ha WOH aMMOHHS W (QochaT-HOH M M3yuCHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbK  (BO3MOXKHO
UCTIOJb30BaHKUE BUJICOMATEPHUAIIOB), U3YUYCHUE MOJISNICH KPUCTAIUTMUECKUX PEMIETOK anMasa, rpadura,
(hymiepeHa, 03HAKOMIICHHE C TMPOIIECCOM aICOPOIMH PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJIYICHUE, COOMpPAHUE, PACIIO3HABAHUE U U3yYEHHUE CBOWCTB YTIIEKHCIIOTO



rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMil Ha KapOOHAT W CWIMKAT-UOHBI M W3YUYCHHE MPU3HAKOB WX
MPOTEeKaHUs, O3HAKOMJICHWE C  MNPOAYKIHMEHW  CHJIMKATHOW  TMPOMBIIIJICHHOCTH,  pEeUIeHHe
SKCIIEPIMEHTANBHBIX 33J1a4 110 TeMe «BajkHele HeMeTauTbl U UX COSTUHEHHS.

MeTautbl ¥ UX COeTHHEHUSI

OOmas XapakTepUCTUKa XUMHUYSCKUX 3JIEMCHTOB — METaUIOB HA OCHOBAaHUM WX TOJIOKECHUS B
Ilepuoanueckoi cucteme xumuueckux snemeHToB JI. Y. MenaeneeBa u ctpoenust atoMoB. CTpoeHue
MeTaJIoB. MeTaluiimdeckasi CBA3b M METaUTUYeCKass KPHUCTAUTMYecKas peméTka. DIeKTPOXUMUYIECKHH
psaa HampspkeHud MeTauioB. Du3mueckne W XHMHYECKHE CBOMCTBa MeTawioB. OOmme crocoObl
nosrydeHus: MeTayyioB. [IoHsATHE 0 KOPPO3MH METANJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI X OT KOPPO3HUH.
CmutaBsl (CTalb, 9yTYH, JIOPATIOMUHIN, OpOH3a) U UX IPUMEHEHHNE B OBITY U IPOMBIIIIICHHOCTH.

Illenounble Metambl: monoxeHue B Ilepuoguyeckoid cuctemMe XuMU4YecKux 3yemeHToB [, .
MenzeneeBa, CTpOEHHE MX aTOMOB, HaXOXAeHHE B mpupoae. Puszndeckne U XUMHUECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIBI M THAPOKCUABI HATPHs U Kanus. [[prMeHeHue menouHbIX METaIoB
U UX COEMHEHUH.

[[lenoyHO3eMeNbHBIE METAJUTBI MAarHWW W KanblWi: moyiokeHue B [lepwommyeckoii cucteme
xuMuueckux aneMedToB JI. . MenzeneeBa, cTpoeHHE UX aTOMOB, HaxoxaeHue B npupoje. dusznueckue
¥ XUMHYECKHE CBOMCTBA MarHus W Kanblud. BakHeimme coenwHeHUS KaimbIWsl (OKCHI, THIPOKCHI,
coun). JKECTKOCTH BOJIBI M CITOCOOKI €€ YCTpaHCHHS.

Amomunnii: nonoxenue B [lepuoanueckoit cucteme xumuueckux snemeHToB . . Menneneesa,
CTpPOCHHE aToMa, HaxOoXjAcHWe B mnpupoic. Du3ndeckue W XUMHYSCKHUE CBOWCTBA AaTFOMUHUSL.
AmMoTepHbIe CBOMCTBA OKCHIIA U THAPOKCHIA ATFOMUHUS.

Keneso: nonoxenne B Ilepuoamdeckoit cucteme xumuueckux snemeHToB JI. M. Menneneena,
CTpPOEHHE aToMa, HaxoXXIeHHe B mpupoae. Pu3MUeckne W XUMHUYECKHEe CBOMCTBa jkene3a. OKCHIBL,
ruapokcunbl u conn xenesa (1) u xenesa (I111), mx cocTaB, CBOWCTBA U MTOTYICHHE.

Xumuueckuit IKCnepumennt:

O3HaKOMIJIeHHE ¢ 00pa3llaMd METalJIOB U CIUIABOB, WX (PU3MYECKHMMH CBOWCTBAMH, H3YUYCHHUE
pEe3yIbTaTOB KOPPO3WHM METAIIOB (BO3MOXKHO HWCIIONB30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUS OKCHA KaJbLMS W HAaTpHUA C BOJOW (BO3MOYKHO FWCIIOJIb30BaHHE BHAECOMATEPHANIOB),
WCCIICIOBAaHUE CBOWCTB OKECTKOH BOABI, IIpoIlecca TOPECHHS JKelie3a B KHUCIOpone (BO3MOXKHO
WCTIOJIb30BaHME BHIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKUWi Ha MOHBI: MarHUs,
KaJIBIIHSI, QTFOMUHUS, IMHKa, *xkene3a (1) u xxenesa (I1I), mexu (11), HaGmroAeHNE W ONMMCAHHUE TIPOIIECCOB
OKpalllMBaHWs IUTAMCHW HWOHAMH HATPHS, Kalusid © Kanblusg (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPUAIIOB), HCCIEe0BaHNE aM(POTESPHBIX CBOMCTB THIPOKCH/A AIFOMUHUS M THUIPOKCHIIA IMHKA,
pelIeHre SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaXHeHIue MeTalTbl U MX COSIMHCHUSY.

XuMUS U OKpY:Kalomas cpeaa

BemectBa 1 Matepuanbl B IOBCEAHEBHOM XKU3HM 4esloBeka. be3onacHoe MCnoab30BaHUE BEIIECTB
1 XUMHUYECKHX peakuuid B ObITy. [lepBast momMoIs mpu XUMHYECKHUX 0)KOTaxX M OTPABJICHUAX.

XVUMHYecKoe 3arps3HeHHe OKpy)Karomel cpenbl (TpenenbHas IOMyCTHMas KOHIICHTPAIHs
Beriects, Aanee — [1JIK). Ponb xumuu B pelieHHH 3KOJIOTHISCKUX POOIeM.

Xumuueckuit IKCnepumenm:

M3y4YeHHE 00pa3iloB MaTepHAIOB (CTEKIIO, CILIABBI METAJLIOB, MIOJIMMEPHBIC MaTEPHUAIbI).

Meoscnpeomemnule ceasu

Peanmzamnust MexXTpeaAMETHBIX CBSI3€H MPH M3YYEHWH XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS 4yepes
UCTIOJb30BaHKUE KaK OOIIHUX €CTECTBCHHO-HAYYHBIX MTOHATUH, TaK M TIOHSATHH, SBJISIFOIIAXCS CUCTEMHBIMH
JUTSL OTZIETBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIH (DakT, THUMOTe3a, 3aKOH, TEOpHUS, aHAIH3,
CUHTE3, Kiaccu(ukamnms, MepUOJUYHOCTh, HAOIIOJICHHE, KCIICPUMEHT, MOJCIHpPOBAHME, H3MEpPEHHE,
MOJICTb, SIBJICHHE, TAPHUKOBBINA 3PPEKT, TEXHOIOTHSI, MATCPUAITEI.

dusuka: Marepus, aToM, ICKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIH]], U30TOIIbI, PaIHOAKTHBHOCTD,
MOJIEKYJIa, DJICKTPUUCCKUN 3apsiji, MPOBOAHUKH, MOJYIPOBOIHHUKH, TUIICKTPUKHU, (OTOIICMEHT,



BEIIECTBO, Telo, O0OBEM, arperaTHoe COCTOSIHME BEIIeCTBa, ra3, pacTBOP, pPacTBOPUMOCTD,
KPUCTAJUTMYECKasi PEmIéTKa, CIUIaBbl, (DU3MUECKHE BENIHWYMHBI, CIUHUIBI H3MEPEHUs, KOCMHYECKOEe
IPOCTPAHCTBO, MJIAHETHI, 3BE311b1, COJHIIE.

buonorus: ¢orocuHTe3, npixanue, Ouocdepa, IKOCHCTEMa, MHHEpAIbHBIE YIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, INTATEIbHbIE BEILIECTBA.

I'eorpadus: aTtmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE IMOPOIBI, MOJE3HbIE HCKOMAeMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JImgHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMBI OCHOBHOTO 00IIEro 0Opa3oBaHusl TOCTUTAIOTCS B
X0JIc OOYYeHUs] XMMHUHM B €JMHCTBE y4eOHOW M BOCIHTATENHHOH JEATEIILHOCTH B COOTBETCTBHH C
TPaIUIIMOHHBIMA POCCHHCKAMH COLMOKYJIBTYPHBIMH H  JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MIPUHATHIMH B OOIIIECTBE MPaBUIAMH U HOPMaMH TIOBEJICHHS M CIIOCOOCTBYIOT MPOIlecCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS U COIMATM3AIIH 00yJaIOIUXCA.

JImgHOCTHBIE pPe3yNbTaThl OTPa)Kal0T TOTOBHOCTH OOyYArOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOMN
MO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIUI M PaCIIMPEHHE OTbITa JeSTeIFHOCTH Ha €€ OCHOBE, B TOM UYHCJIE B
YaCTH:

1) maTpHOTHYECKOTr0 BOCTUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY, MCTOPUYECKOMY U HAYYHOMY
HacJIeNI0, IOHUMAaHHsI 3HAYCHUS] XUMHUYECKONH HAyKH B KU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BJaJeTh JOCTOBEpHOW HHGOpMalHMeld O TMepeloBbIX MJOCTH)KEHUSX M OTKPBITHUSX MHPOBOM U
OTEUYECTBEHHOI XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa U OOIIECTBA;

2) rpaxIaHCKOr0 BOCIIUTAHMSA:

MPEACTABICHUS O COIMAIBHBIX HOPMaX M MpaBUJIaX MEKIMYHOCTHBIX OTHOUICHUM B KOJUICKTHUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOH,  y4eOHOUCCIIETOBATEIbCKOM,
TBOPYECKOW M APYIHX BUAAX ACATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOH AEATEIbHOCTH
MPU BBHIMOJIHCHUU YYEOHBIX, TIO3HABATEIBHBIX 33724, BBINIOJHCHUM XWMHUYECKHX OSKCIICPUMEHTOB,
CO3JIaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAaHHUIO M B3aMMOIIOMOLIM B IpoOLecce 3TOU
yueOHOW NesTeTbHOCTH, TOTOBHOCTH OIIGHHUBATH CBOE IOBENEHHE W TOCTYNKM CBOUX TOBAapHILCH ¢
MO3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIEACTBUN IOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKHE TPENCTABICHNS O BEIIECTBE W XMUMHYECKOW pEeakKlnh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABIISAIONINE OCHOBY JUISI TIOHUMAHUS CYIIHOCTH HAyYHOU
KapTHHBI MHUpa, TPEICTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS IMPHUPOJBI, B3aMMOCBS3SIX
YyeoBeKa C MPUPOIHOM Cpelor, O pOIu XUMHUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

Mo3HaBaTeNbHBIE MOTHBBI, HATIPABJICHHbIE HA MOJYYeHNE HOBBIX 3HAHUM 110 XMMHH, HEOOXOAMMEBIE
Uil OOBsICHEHHsT HAOJIONAeMBIX MPOLECCOB U SIBICHHWH, IO3HABATEIbHOH, WHQOPMAIMOHHON H
YUTATENLCKOW KYyJbTYpBhl, B TOM YHCJIE HAaBBIKOB CAMOCTOSATENBFHOH pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JUTEPATyPOH, JOCTYIMHBIMH TEXHUYECKHMH CpPENICTBAMU HH()OPMAIIMOHHBIX TEXHOJIOTHI;

vHTepec K OOyYeHHI0 W TO3HAHHWIO, JFOOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
€caMo00pa30BaHUIO, TIPOCKTHOW W HCCIENOBATENLCKONW JICSITENFHOCTH, K OCO3HAHHOMY BBIOOPY
HANpPaBICHHOCTH ¥ YPOBHS O0Y4CHUS B JallbHEUIIIEM;

4) ¢popmMupoBaHusi KyJIbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/0POBBIO, YCTAHOBKM Ha
3IIOPOBBI 00pa3 KH3HU, OCO3HAHWE MOCIEJCTBUN M HENPHUATHE BPEIHBIX NMPHUBBIUEK (yMOTpPeOICHUs



AJIKOTOJIs, HAPKOTUKOB, KYPEHUsI), HEOOXOAMMOCTH COOJFO/ICHUS MPaBUII 0€30MaCHOCTH MPH O0paICHUN
C XMMHYECKIUMH BEIIECTBAMH B OBITY U peabHOM KHU3HH;

5) TpynoBoro BocuuTaHusA:

MHTEPEeC K MPaKTUIECKOMY M3YYCHUIO Mpodeccrii U Tpyia pa3indHoOro poJia, YBaXeHHE K TPYLy H
pe3yapTaTaM TPYyAOBOM IESATENBHOCTH, B TOM YHUCJIE Ha OCHOBE NPUMEHCHUS MPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBI BBIOOP WHIWBHUIYaTbHOH TPACKTOPHUM MPOAODKEHUS 00pa3oBaHUsI C YYETOM
JTUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCcrnemHol npo)eCCHOHANBHON NEATEIBHOCTH W Pa3BUTHA HEOOXOIUMBIX YMEHHH, T'OTOBHOCTB
aJanTHPOBATLCS B MPOo(ecCHOHAIBHOMN Cpeie;

6) 3K0JI0rMYEeCKOr0 BOCIIUTAHMS :

AKOJIOTHYECKH TIeJIecO00pa3HOe OTHOIIEHUE K MPHUPOIE KaK MCTOYHUKY XKHU3HU Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHMS, MOHUMAHUE IIEHHOCTU 3J0POBOTO M 0O€30MacHOTO 00pa3a »XKU3HU, OTBETCTBEHHOC
OTHOIIIEHUE K COOCTBEHHOMY (H3MYECKOMY U IICHXHYECKOMY 370pPOBBIO, OCO3HAaHWE IICHHOCTH
COOJTIONICHNST TIpaBMJI OE€30TacCHOTO ITOBEACHUS TpU paboTe ¢ BEIIECTBAMH, a TaKKe B CHTYaIUAX,
YTPOKAIOIIHNX 3/I0POBBIO M KU3HH JIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, IMOJIy9aeMble MpPHU W3YyYCHUHM XWMWHU, JUIS PEIICHUsS 3ajad,
CBSI3aHHBIX C OKPYXAIOLICH MPUPOIHOM Cpenoi, A MOBBIIICHUS YPOBHSA 3KOJOTHYECKOWU KYIbTYPHI,
OCO3HaHUs TJOOATBHOTO XapaKTepa AKOJIOTMYECKMX MpoOJieM W MyTed HX pPEIIeHUs IOCPEICTBOM
METOJIOB XUMUH, DKOJOTMYECKOIO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS KM B IO3HABATEIbHOM,
KOMMYHUKAaTHUBHOM U COLIMANIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTrampemMETHBIX pe3yJIbTATOB BBUICISAIOT 3HAYUMBIC 11 (DOpMHUpPOBaHUA
MHPOBO33pEeHHsI OOIlICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MIPHUHIIKII, TUIIOTE3a, (PakT, cucTema, mpolecc,
SKCTICPUMEHT M IPyroe.), KOTOPHIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEeIMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEAMETOB (QOPMHUPOBATH MPEACTABICHHUE O IICIOCTHON HAyYHOU
KapTHHE MHpa, ¥ YHUBEpCajdbHBIC Vy4cOHBIE ACHCTBUSA (TIO3HABATEbHBIC, KOMMYHHKATHBHEIE,
pPETYIATHUBHBIC), KOTOpPBIE oOOecreynBaoT (GOPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEIHLHOMY
TUIAHUPOBAHUIO M OCYIIIECTBIICHUIO YICOHOM NeATeTLHOCTH.

Ilo3HaBaTeJIbHBIC YHUBEPCAJIbHBIE YUeOHBbIE IeiiCTBUS

ba3oBble Jiorudyeckue AeMcTBUSA:

YMEHHUS HCIIONB30BaTh MPHUEMBI JIOTHYECKOTO MEBIIUICHUS MPH OCBOCHHWHM 3HAHUWH: pPacKpBIBaTh
CMBICJT XUMHYECKUX TOHATHH (BBIACISITh WX XapaKTEpHBIE NMPHU3HAKH, YCTAaHABIWBATH B3aHMMOCBS3b C
JIPYTMMU TIOHATHSMH), HCIIOJIb30BaTh TMOHATHS Ui OOBSICHEHHS OTAEIbHBIX (DAaKTOB M  SIBJICHUH,
BBIOMPATH OCHOBAHUS W KPUTEPHUH IS KITAaCCH(PHUKAIIMN XUMHYECCKUX BEIIECTB M XUMHUUYECKHUX PEaKIINi,
yCTaHABIMBATh NPUIUHHO-CICACTBEHHBIC CBI3M MEXAY OOBEKTaMH HW3YUYCHHUS, CTPOUTH JIOTHUECKHE
paccyxeHus (MHIYKTHBHBIC, ICTYKTUBHEIEC, TI0 aHAJIOTHH ), ICJIaTh BEIBOJBI M 3aKITIOUCHUS;

YMEHHE TIPUMEHITh B TIPOIeCCe TO3HAHUSA TIOHATHSA (TPEIMETHBIE W METalpeIMETHBIC),
CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOIB3YEMBIE B XMMHUH, IIPE0OPa30BBIBATH MIUPOKO MPUMEHSICMBIC
B XMMHU MOJIEJIbHBIC MPEACTABICHUS — XUMHUECKUH 3HaK (CMMBOJI 3J€MEHTa), XMMHUYEeCKas GpopMysa
ypaBHCHUE XHMHYECKOW pEaKIMu — TPU PEIICHUM Y4eOHO-TTO3HABATEIBHBIX 3a]a4, C Y4ETOM ITHUX
MOJCNBHBIX TPEACTABICHUN BBIABIATh W XapaKTEPU30BaTh CYLICCTBEHHBIC MPU3HAKH H3Y4aeMBIX
O0OBEKTOB — XHMMHUYECKHX BEIIECTB W XWMHUYECKHX pEaKIHH, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBSI3U U MPOTUBOPEUHS B U3YUAEMBIX IPOLECCaX U SBJICHUSX.

Ba3oBble uccienoBaTeJabCcKHe AeHCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KaueCTBE OCHOBHI Ui ()OPMUPOBaHUS THUIIOTE3Bl IO TPOBEPKE NPABUIBLHOCTH BBICKA3BIBACMBIX
CYXKJICHUI;

MpuoOpEeTEeHNE OMNBITa TI0 IUIAHUPOBAHWIO, OPTaHW3allMd W IPOBEACHHUIO YUYCHHYCCKHUX
AKCIICPUMEHTOB, YMEHHE HAOJIONATh 3a XOJIOM IPOIECCa, CaMOCTOSATEIBHO MPOTHO3UPOBATH €0



pe3ynbrat, QOopMyIHpOBaTh OO0OOINEHUS W BBIBOJABI IO pe3yJibTaTaM MPOBEACHHOTO OIBITA,
HCCIIEIOBAaHUS, COCTABIIATH OTUET O MPOJACIIaHHOM padore.

Paborta ¢ nadopmanueii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJOB U POpPM
MIPEJICTABJICHUS, MTOJIy9aeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJSPHAS JUTEPATypa XHUMHUYECKOTO
COJICpKaHus, CIpaBOYHbIC OCOOMS, pecypchl MHTEepHETa), KPUTUYECKH OICHUBATH MMPOTUBOPEUYHBYIO U
HEJ0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh paszINYHBIE METOJBl M 3alpochl MpH TMOHWCKE W OTOOpe HMHpOpMAIMHd U
COOTBETCTBYIOIINX MJAaHHBIX, HEOOXOIWMBIX [UISl BBINIONHEHHMS Yy4YeOHBIX W TIO3HABATEIBHBIX 3a/1ad
omnpenenéHHOro THIIA, TPHOOPETEHHE OIbITa B  O0JACTH  WCIOJIL30BaHUS  WH(DOPMAITMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH, OBJAJACHWE KYyJIbTypOH AaKTHUBHOTO HCIIONB30BAHUS Pa3INIHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BHIOMPATh ONTHMAIBHYIO (OpMYy TpecTaBiIeHus UHGopManu u
WLTIOCTPUPOBATh pellaeMble 3aJadd HECIOKHBIMH CXEMaMH, AWarpaMMaMH, IPYrUMH (Qopmamu
rpaduKua 1 UX KOMOWHAIIASIMU;

YMEHHE WCIONb30BaTh M aAHAIM3MPOBATh B TMpOlecCe YYEOHOW H  HMCCISIOBATEILCKOM
JIEATENIbHOCTH MH(POPMAINIO O BIUSAHWU TPOMBIIIEHHOCTH, CEJIHCKOTO XO3sIiICTBa M TpaHCIOPTa Ha
COCTOSIHUE OKPYXaloIlle MpUpOIHOM Cpebl.

KoMMyHnkaTHBHBIe yHHBepcaJIbHbIE YU4eOHbIe 1eliCTBHUS:

yYMEHHS 3a7aBaTh BOIPOCH! (B XOn¢ Auaiora W (WId) JAUCKYCCHH) IO CYIIECTBY OOCYKIaeMoOi
TeMBI, (HOPMYITUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIILHO BBITIOTHEHUS TIPEIOKCHHOM 3a/1a4H;

YMEHHSI TPEJCTABIATH IOJyY€HHBIE PE3yJIbTAaThl TO3HABATENBHON AESITETPHOCTH B YCTHBIX H
MUCHPMEHHBIX TEKCTaX; NeNaTh IMPE3CHTAINIO0 PEe3yJNbTAaTOB BBINIOJHEHHS XHMHUYECKOTO JKCIEPHMEHTa
(mabopatopHOTro OIBITa, JIAOOPATOPHOH pPAabOTHI MO HWCCICAOBAHMIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

yMeHHS y4eOHOTO COTPYAHHYECTBAa CO CBEPCTHMKAMH B COBMECTHOM IIO3HABaTENbHON U
WCCIIEIOBATEIbCKON JEeSTENFHOCTH TPH PEIICHHH BO3HUKAIOMIMX TPOOJIEM Ha OCHOBE y4&€Ta 00ImX
WHTEPECOB U COIJIACOBaHUS NO3UIMNA (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpAWHAIINSA COBMECTHBIX JIEHUCTBHUH, OINpelneleHne KPHUTEpPHEB IO OIEHKE KayecTBa BBIMIOJHEHHOU
paboTHI U IpyTHE).

PeryasiTuBHBIC yHMBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CaMOCTOSTENBHO OMNPEAesITh IIeNH ACSITeIHHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh M MpPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JIESATENBHOCTh, BBHIOMPATh Hawmboiee
3¢ peKTUBHBIE CTIOCOOBI PEIICHHUs YIeOHBIX W MO3HABATEILHBIX 3a71ad, CAMOCTOSTEIFHO COCTABIISATH WITH
KOPPEKTUPOBATh MPEJIOKEHHBIM aqrOpuT™M JCHCTBUNA NP BBIMOJHEHUH 33JIaHUM C YUETOM MOJy4YEeHUS
HOBBIX 3HAHWH 00 M3y4aeMmblX OOBEKTAX — BEIIECTBAX M PEAKIMIX, OIEHHBATh COOTBETCTBHE
MONTyYEHHOTO pe3ylibTaTa 3asBICHHON LeNHW, YMEHHE HCIIONIb30BaTh W aHAIM3MPOBATh KOHTEKCTHI,
npeJTaraeMple B YCIIOBUH 33/I1aHUH.

HPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yabTaToOB 10 OCBOSHHUIO 00S3aTETFHOTO COIeP KaHMUs, yCTaHOBIEHHOTO
JIaHHOH (hemepaiibHOM paboyeii MPOrpaMMOil, BBIIEISIOT: OCBOCHHBIC 00YUYaAIOLIMMHKCS HAy4YHbIC 3HAHMS,
YMEHHS U CITOCOOBI ACHCTBUH, criennudIecKue sl MpeAMETHON 00acTn « XUMHS», BUABI IEATEIHbHOCTH
M0 TIOJIYYE€HUIO HOBOTO 3HAHHWSA, €r0 MHTEPIPETAINH, MPeoOpa3oBaHUIO M MPUMEHEHHIO B Pa3TUYHBIX
y49eOHBIX M HOBBIX CUTYaIIUAX.

K koniy oOyuenus B 8 kjacce mpenIMeTHbIE pe3ysibTaThl Ha 0A30BOM ypPOBHE JTOJDKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTh Y O0YYAIOIIMXCS YMCHUIA:

®  PAcCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHN: aTOM, MOJIEKYJIa, XUMHUYECKAN DJIIEMEHT,

MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAs), BAJIEHTHOCTb,
OTHOCHUTENbHAsI aTOMHAas W MOJEKYJsSpHas Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpHAs
Macca, MaccoBas JIOJII XUMHUYECKOTO DIIEMEHTa B COCTUHEHUH, MOJIIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJb, AIIEKTPOOTPUIATENFHOCT, CTEIIEHh OKHUCIICHHS, XUMUYEeCKas



peakuus, KiaccuUKanus peakluil: peakluu COCAWHEHHS, PEaKIUM Pa3IoKCHUS, PeaKiuu
3aMElICHUs, peakiuu OOMEHa, DJK30- M DJHIOTEPMUYECKHE peakiud, TeruoBoi 3ddekr
peaxkium, SIpo aToMa, DJJEKTPOHHBIH CIIOM aroma, aTOMHas OpOWTalmb, pajWyCc aTroma,
XUMHYECKas CBS3b, MOJSPHAS W HETOJSpHAs KOBAJIEHTHAs CBA3b, MOHHAS CBS3b, HOH, KATHOH,
aHUOH, PaCTBOP, MacCOBasi OIS BeIIecTBa (MIPOIEHTHAS KOHIICHTPAIIHsI) B PaCTBOPE;

®  WDIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHX TMOHATHH M MPHUMEHSTH 3TH TOHSTHS
TIPH OTIMCaHUH BEIIECTB U UX MIPEBPAIICHUH;

® JCTONB30BaTh XUMHYECKYI0 CHMBOJHKY IUIS COCTaBJIeHHS (POpPMyN BEUIECTB W ypaBHEHHI
XHMHMUYECKUX peaKlnii;

®  OIpENeNsATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX, CTCTICHh OKUCICHUS
3JIEMEHTOB B OWHAPHBIX COENMHEHUSX, MPUHAJIEXHOCTh BEIIECTB K OIMPENEIEHHOMY KIIAcCy
coemMHECHNH 1o ((opMmynaaM, BHUI XHMHYCCKOW CBS3U (KOBajJeHTHas ¥ HMOHHAs) B
HEOPraHWYECKNX COEAMHEHUSX;

e packpeiBath cMbicn llepuomuueckoro 3akona JI. WM. MeHpaeneeBa: JIeMOHCTPUPOBATh
MMOHUMaHUE TIEPUOANIECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKUX 3JIEMEHTOB OT MX IOJIOKEHUS
B Ilepmoamueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO YYeHUsI, 3aKOHa ABOTApO;

® OINKCHIBaTh M XapaKTepHu30BaTh TaONu4yHyro (Gopmy llepromuyeckoll CHCTEMBI XUMHYECKHX
3JIEMEHTOB: Pa3iMyarh MOHSATHS «TJIaBHas MoArpymnmna (A-rpynma)» U «1o0o4yHas MOJrpyIina
(b-rpymma)», mManbie u OOJNBIIHME MEPHOABI, COOTHOCHTh O0O3HAUYCHHS, KOTOPhIE UMEIOTCS B
tabmune «l[lepuoamueckas cuctema xumuueckux diementoB J[. U. MengeneeBa» ¢
YUCIIOBBIMUA XapPaKTEPUCTHKAMHU CTPOCHUS aTOMOB XHUMHYECKHX 3JEMEHTOB (COCTaB W 3apsi
sipa, o0IIee YUCIIO AIEKTPOHOB U pacIpeIe/ICHUE UX IO SJICKTPOHHBIM CIIOSIM);

e Kiaccu(HUIMPOBATH XUMUYECKHE IIEMEHTBI, HCOPTaHUYCCKHE BEIIECTBA, XUMUICCKIE PEaKIIUN
(10 UKCITy ¥ COCTaBY YYacTBYIOIIHMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY dPEKTY);

®  XapakTepr3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPXKAas ONMUCAHWE TNPUMEPaMHU  MOJCKYJSPHBIX  ypaBHEHHHA  COOTBETCTBYIOIIMX
XUMHUYCCKHUX PEaKIUi;

® TIPOTHO3WUPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHHSI XUMHYECKUX MTPEBPAIICHAN B PA3TUIHBIX yCIOBHSIX;

®  BBIYUCIIATH OTHOCUTEIIBHYIO MOJICKYJISPHYI) W MOJSIDHYFO MAacChl BEIIECTB, MAaCCOBYIO JIOJEO
XUMHYECKOTO DJIEMEHTa 10 (OpMyJie COCIUHEHHS, MacCOBYIO JIOJIIO BEIECTBA B PacTBOpE,
MIPOBOJUTH PACUYETHI 10 YPABHEHUIO XHMHYECKOW PEAKIINH;

® TPUMEHSTH OCHOBHBIC OIEPAlMU MBICIUTEIBHON JIEATEIIBHOCTH — aHalIW3 W CHHTE3,
cpaBHeHHE, O0000IIeHWe, CHUCTEMAaTH3alMi0, KIaCCU(MUKAIWMIO, BBHIIBICHHUEC MPHYUHHO-
CIIE/ICTBEHHBIX CBSI3¢H — IS WM3y4YEHHsS] CBOWCTB BEIIECTB W XWUMHYECKHUX PEaKIIHid,
€CTeCTBEHHO-HAyYHbIE METOJABl TO3HAHUS — HaONOeHNe, W3MEpeHHe, MOJEIHPOBaHHE,
SKCTICPUMEHT (peabHBIN 1 MBICIICHHBIH );

®  CJIEJIOBATh MIPABHUJIAM TIOIB30BAHUS XUMHUYECKOW MOCYON U JIAOOPATOPHBIM 000PYIOBaHUEM, &
TaKKe TMpaBmwiaM oOpamieHuss C BEeMIeCTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH  TI0
BBITIOJTHEHUIO  J1a0OpaTOPHBIX XUMHYECKHX ONBITOB IO TOJYYEHHI0O U COOMpaHUIO
razoo0pa3HBIX BEIMIECTB (BOAOpPONAa W  KHCJIOPOJa), IIPUTOTOBICHHUIO pPAacTBOPOB  C
onpeAe€HHONM MaccoBOW Ji0Jiell pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh W TPOBOJUTH
XUMHYECKHE IKCIIEPUMEHTHI TI0 PacllO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
HUHAMKATOPOB (J1akMyc, (eHoa(TaIeHH, METUIIOPAHXK U APYTHUE).

K konmy oOyuenus B 9 kjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUIA:

®  PACKpBIBATH CMBICI OCHOBHBIX XUMHUYCCKHUX MOHITUN: XUMUUECKUAN JIEMEHT, aTOM, MOJICKYJIa,
WOH, KAaTWOH, aHHOH, TIPOCTOE  BEIIECTBO, CJOXXHOE  BEIIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATEIEHOCTD, CTENIEHh OKHCIICHUS, XUMUYECKast PeaKIHsl, XHMHUIeCKast CBA3b,



TETUIOBOM 3(D(PEeKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, SICKTPOIIUTHI, HEINEKTPOIIHUTHI,
QJIEKTPOJIUTHYECKAS JTUCCOIMAIMSI, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble W HEOOpaTHMBIE pEaKIWH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaxkiu, OKHCIUTENb, BOCCTAHOBHUTEIb, OKHCICHHE W BOCCTAHOBIEHHE, aJIOTPOTIHS,
aM(pOTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASI, MOHHAS, METAJUIMIECKas ), KpUCTAILTHYECKAs
pemérka, KOppOo3Ws METAJUIOB, CIUIAaBBI, CKOPOCTh XHMHYECKOW pPEaKIHH, TPEeAeTbHO
nomyctuMast koHueHtpauus [1JIK BemiecTBa;

WLUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH M MPUMEHSATH 3TH TOHSTHS
TIPH OTIMCaHUH BEIIECTB U UX MIPEBPAIICHUH;

UCIIOJIF30BaTh XMMHYECKYI0O CHUMBOJIMKY JUIS COCTaBIeHHS (OPMYJ BEIISCTB W YpPaBHEHHH
XHMHUYECKUX peaKlnii;

OTIPE/CIATh BAaJCHTHOCTh W CTCIICHh OKHCICHHUS XHUMHYCECKUX JJIEMEHTOB B COCIUHCHHSX
Pa3IMYHOTO COCTaBa, MPHHAUICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COSOMHEHUH MO
dbopMmynaM, BHUJI XHMHUYECKOW CBSI3W  (KOBaJCHTHAs, WOHHAs, MeETaIMYeCKas) B
HEOPraHMYECKUX COCJMHEHHSAX, 3apsJ] MOHA 10 XMMHUYECKOH (opMmyle, xapakTep cpeibl B
BOJIHBIX pAacTBOpax HEOPraHMYECKUX COCJUHECHMM, THUI KPUCTAJUIMYECKON PEHIETKU
KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbict [lepuoamueckoro 3akona J[. M. MenzaeneeBa u JEMOHCTPUPOBATH €T0
MOHUMAaHHWE: ONHCHIBATH W XapaKTepu30BaTh TaOIM4Hylo (GopMmy I[lepronnveckoil crcTEMbI
XUMHUYIECKUX 3JIEMEHTOB: pa3IN4aTh MOHATHS «TJIaBHAS MOATpyMIa (A-TpyIima)» U «mobodHas
noarpymma (b-rpymma)», Manele W OOJBINHE TMEPHOABI, COOTHOCHTH O003HAYCHHS, KOTOPHIE
UMEIOTCS B TEPHUOIMYECKON TaOyWIle, ¢ YHCIOBBIMH XapaKTEPHUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsll AApa, 00IIee YHCIIO AIEKTPOHOB U pacIipeie]eHne uxX
MO0 OJCKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHCHHUH CBOWCTB
JJIEMEHTOB M WX COCIUWHEHHWH B MpEeesiax MaJbIX MEPHOJO0B M TJIABHBIX MOATPYMII C y4ETOM
CTPOEHWUSI UX aTOMOB;

KIIACCU(UIIMPOBATh XUMHUYCCKUE IJICMECHTHI, HEOPTaHUYESCKHE BEIECTBA, XUMHUYCCKUE PEAKIIUU
(o 9WCIy W COCTaBy YYACTBYIOIIMX B PEAKIUH BEIIECTB, MO TEINIOBOMY 3 (dexTy, o
W3MEHEHHIO CTETIeHEH OKHUCICHNS XUMUYECKUX DJIEMEHTOB);

XapaKTepPU30BaTh (OMMCHIBATL) OOIIME W CIIEU(DUISCKHE XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, IMOATBEPXKJas OMUCAHHE MPUMEPAMH MOJIEKYJSAPHBIX M  HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKITHIA,

COCTaBIISITh YPAaBHEHUS SJIEKTPOIUTUYECKON TUCCOLUAIINH KUCIIOT, IEI0YeH U COJIeH, MOTHbIE
U COKpamI€HHbIE ypaBHCHUS  peakiuii HWOHHOrO OOMEHa, YpaBHCHHS  pPEaKIIHi,
MOJITBEPKIAIOIINX CYIIICCTBOBAHHE TE€HETHUYCCKON CBSI3M MEXKIY BEIISCTBAMH Pa3IHUYHBIX
KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi  MOCPEACTBOM
COCTaBJICHHSI JJIEKTPOHHOTO OalaHCa 3THUX PEaKIHii;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYCCKUX MPEBPALCHUIA B PA3JINYHBIX YCIOBHSX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJSPHYIO MacChl BEIIECTB, MacCOBYIO JOJIO
XUMHUYECKOTO DJIEMEHTa 10 (OpMyJie COCIUHEHHS, MacCOBYIO JIOJIIO BEIECTBA B PacTBOpE,
MIPOBOJUTH PACUYETHI 10 YPABHEHUIO XHMHYECKOW PEAKIINH;

c00JTIOTaTh TpaBWJIa TOJIL30BAHUS XUMHUECKON TIOCYI0N B 1ab0paTOpHBIM 000pYAOBaHHUEM, a
TaK)Ke MpaBwiia 00palleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU I10 BBITIOJTHEHUIO
71a00PaTOPHBIX XMMHUYECKUX OTBITOB IO MOJYYCHHIO M COOMPAHUIO Ta3000pa3HBbIX BEIICCTB
(aMMuaKa u yrJIEeKUCIIOTo Ta3a);

MPOBOJUTh PEAKIUH, TOATBEPXKIAIONINEC KAYSCTBCHHBIM COCTaB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OINBITHBIM MyTEM XJIOPHI-, OPOMUA-, HOAMI-, KapOoHaT-, Gocdar-, CHINKAT-,



cynbhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHMSI W HWOHBI H3YYCHHBIX METAILJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIMH MBICIUTEIBHON NEATEIBPHOCTH — aHajiW3 W CHHTE3,
CpaBHEHHUE, 0000IICHUE, CHCTEMATH3AIIHIO, BEISBICHAE IPUIHMHHO-CIICICTBEHHBIX CBSI3CH — IS
W3YYCHUS CBOWCTB BEIECTB U XMMUYCCKUX PEAKIINN, €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS
— HAOJTIOICHHE, U3MEPEHHUE, MOCITMPOBAHUE, DKCTICPUMEHT (peaTbHBIM U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

KJIACC
Koau4yecTBo 4yacoB
Ne HaumeHoBaHHUe pa3iejioB U TeM DJieKTpoHHbIE (U (POBHIE)
KonTposbHbIe IIpakTH4eckne
n/n MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE PECYPChI
padoThI padoThI
Paznen 1. IlepeoHava/ibHbIe XHMUYECKHE ITOHATHSI
Xumust — BakHast 001aCTh
11 . 5 5 Bbutnuoreka [JOK
. €CTECTBO3HAHUS U IIPAKTHUECKOMN
p https://m.edsoo.ru/7f41837¢
JICATSIIBHOCTH YeI0BEeKa
12 B 15 1 bu6mmoreka [IOK
. CIIECTBA U XUMUYCCKUE PEaKINU
m peakt https://m.edsoo.ru/7f41837¢
HUroro no pazneny 20

Pasnes 2. Ba:kHelimme npeacTaBuTe Il HEOPraHMYeCKUX BelleCTB

21 Boznyx. Kucnopon. [lonstue 06 6 Bbubnmnoreka [JOK
OKCHIaX https://m.edsoo.ru/7f41837c
’9 Bomopon.llonstre o kuciaorax u 2 | bubmuoreka [IOK
COJISIX https://m.edsoo.ru/7t41837¢
)3 Bopa. PactBopsl. [lonsrue 06 5 | | Bbu6mmorexa LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 Bbutnuoreka [JOK
HEOpraHMYEeCKUX COSTNHEHU I https://m.edsoo.ru/7f41837c
Hroro 1o pasmeny 30

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoauyeckasi cucreMa XuMu4ueckux 3jaeMeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBSI3b.
OKHCIUTEIBbHO-BOCCTAHOBUTE/ILHbIE PEAKIIUN

3.1

Ilepuoanueckuii 3aKoH U
[Mepuoamnueckas cuctema
XUMHYECKHX dj1eMeHToB J[. 1.
Menneneena. CTpoeHne aToMa

butnuoreka [JOK
https://m.edsoo.ru/7f41837¢




XHUMHYECKast CBS3b.

3.2 OKHUCITUTETLHO- 8 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIHHBIC PEAKIHN
Hroro no pazneny 15 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




KJIACC

KouanvectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
KonTpoasnsbie | IlpakTnueckue
n/n NporpaMmbl Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBo M XUMUYeCKHeE PeaKIIHU
[ToBTOpeHwue u yriyOacHUe 3HAHUH Bbubnmnoreka [JOK
1.1 5 1
OCHOBHBIX pa3esioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYCCKHUX 4 bubmuoreka [IOK
' peakiui https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYESCKAS TUCCOITHATTHS. bubmuoreka [HOK
1.3 8 1 1
XUMHUUYECKHE PEaKLUH B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnes 2. HemeTanibl M MX COeAMHEHUS
21 OO6u1as XxapaKTepUCTHKA XUMUYECKUX 4 1 Bbu6mmoreka LIOK
) anemenToB VIIA-rpymnmer. [anoreHst https://m.edsoo.ru/7f41a636
06
) FPYHIbL 6P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
23| oveuermon Vaspyoms, Asor gocpop i | 7 1 Eromiorer LIOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COETUHECHHS
06
24| oneventon IVApymni, Vrepoxn : 1 , | brbmoremlOK
' . TPYIHIBL poa https://m.edsoo.ru/7f41a636
KpEeMHUI U UX COeTUHEHUS
HUroro no pazneny 25
Paznen 3. MeTajliibl U MX cOeJUHEHUS
3.1 OO61re cBOICTBA METAJIOB 4 bubnmoreka [IOK




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

bu6nmoreka [JOK

3.2 B i 16
KHEHIITHEe METAUIBI U MX COCTHHCHUS hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 20
Pasnen 4. XuMus 1 OKpykaomas cpeia
4.1 Bemecta u Matepuat 3 €JI0BeKa 3 bubmorexa IOK
' HICCTBA I MATCPHAIHL B HKHSHH HETIOBCK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
No KonuuyecTBo 4yacoB Jara DJIeKTpPOHHBIE TH(PPOBLIE
Tema ypoxa Kontpoasnbie | IlpakTnyeckune o0pa3oBaTeJIbHbIE
n/n Bcero H3yUYeHHus
padoTsI padoThI pecypcel
1 IIpenmet xumuu. Posib XUMUH B KU3HU 1 bubmuorexa [JOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX TIO3HAHKS B XUMUHU 1 Brbmmorera LIOK
https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas pabora Ne 1 «IIpaBuia paboOThI
3 B §a6opaTopHHr;I MIPUEMBI O6p:H_IeHI/I$II()3 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000Dy TOBAHHEM»
4 Yuctele BemecTBa U cMecH. CriocoObl 1 bubmuorexa IJOK
paszjeneHus cMecei https://m.edsoo.ru/ff0d26ca
S| cweee (e e s monaponso 1 bitGmorera LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE DIIEMEHTBI. 3HAKH (CHMBOJIBI) 1 Bubmumoreka [TOK
XUMHYECKUX JICMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cOXKHBIE BEIIECTBA 1 bubamorewa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTAaBa BEIIECTB.
10 Xumudaeckas Gpopmyna. BaneHTIIIJIOCTL aTOMOB 1 Brbmmorera LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKUX IIEMCHTOB
11 OTHocHTeNbHAs aTOMHas Macca. 1 bubmuoreka LIOK




OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323¢

12 MaccoBas 107151 XUMHUYECKOT0 dJIEMEHTa B bubmuorexa IJOK
COCJITHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemectBa. Mosb. MonsipHas Bubnuroreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 duzndeckue U XUMHUCCKHE SBIICHHUS. bubmuoreka [IOK
XuMHuuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 TIpu3Haku U yclioBUs TPOTEKAHUS Bubnuroreka [IOK
XUMHUECKHX PEaKIuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEUIECTB. Bubnmnoreka [IOK
XUMHUYECKHE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncienus koanyecTBa, Macchl BEIECTBA 11O bubmuorexa [IOK
YPaBHEHUSIM XUMHYECKHX PEaKLIUI https://m.edsoo.ru/ff0d5708
Kiaccudukanys XuMu4eCKUX peakiui
18 (coeuMqu):Hmupamo;KeHm 3a1£[)emelim;1 bruomiorexa LOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOmeHa)
19 M. B. JIOMOHOCOB — Y4YE€HBIN-OHITUKIIONIEIUCT. Bubnuroreka [IOK
O0001IeHNE U CUCTeMAaTH3aIUs 3HAHUIA https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padota Nel mo teme «Bemniectsa Bubmumoreka [TOK
Y XUMHUYECKUE PEAKLIUI https://m.edso00.ru/ff0d4290
Bo3nyx — cmecs razos. CoctaB Bo3yxa.
21 Knci};:oa — 3JIEMEHT U NPOCTOE Beily;(CTBO. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
dusnveckre 1 XUMUIECKUE CBOHCTBA
22 KHCJIOpoa (peakiny OKHUCICHUS, TOPCHHE). bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ITonsitre 06 okcumax
Crioco0BI TOTy4YeHHsT KHCIOPOia B
23 nmabopaTopuu ZlqnpOMHmneHI:mIc[:m. Brbmmorera LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucopoaa
24 TermoBoit 3 PeKT XUMUIESCKOHN peakiuu, Bubnuoteka ITOK




IMOHATUE O TECPMOXUMHUUYCCKOM YpPaBHCHUH,
9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tomnueo (HedTh, yrojb ¥ METaH).

bubmuorexa [IOK

25 3arpsi3HEHHE BO3yXa, COCOOBI €T0 hitps://m.edsoo.ru/fl0d4cda
MPeIOTBPAIICHUS
[pakTrdeckas padota Ne 3 o Teme
26 <<§onyquI/Ie u r(:061/IpaHI/Ie KHCII0pOoJia bubmorexa LIOK
_ ’ https://m.edsoo.ru/ff0d4ae2
U3y4YCHHE €r0 CBOWCTBY
27 Bonopon — anemeHT U pocToe BELIECTBO. Bubmuorexa [TOK
Haxoxxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
)3 du3ndecKkue 1 XUMHUISCKHE CBOMCTBA bubmuorexa IIOK
Bojgopoza. [IpumeHeHue Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsTHE O KMCTIOTAX U COJSIX bubmorewa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TOTy4YeHHs BOAOPOIA B Bubnmoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas pabora Ne 4 o Teme
31 «HpOJIy‘-IeHI/Ie u I;061/1pa}nzle BOJIOpOAA Brubmiorexa LIOK
. ’ https://m.edsoo.ru/ff0d4{42
WU3YYCHUE €TO CBOWCTBY
. " Bubnmorexa [IOK
32 MomnspHbIit 00BEM Tra30B. 3aK0H ABOTaIpO https-//m.edsoo.ru/f0d542e
Brruncnenns 06b€ma, KOIHMYECTBa BENIECTBA
33 rasa Iio ero PISBCCTHO;VIY KOJTUIECTBY glemecma bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
i 00bEMY
Brrancnenust 065EMOB ra3oB M0 YpaBHEHHUIO
34 peakIuy Ha OCHOBE 3aKOHA oﬁbéilzlr;mx bubmorewa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnveckre ¥ XUMHUYECKUE CBOHCTBA BOJIBI Brbmmorera LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwui. [ToHsATHE 00 MHAMKATOpPAX Bubnuoreka ITOK




https://m.edsoo.ru/ff0d59¢e2

Bopna xak pactBoputeins. HackilieHHbie 1

bu6mmoreka IJOK

37 HEHACHIILIEHHbIE pacTBOPbI. MaccoBas 1015 hitps:/m.cdsoo.ruw/f0d5bA40
BEIIIeCTBA B PacTBOpE
IIpakTuueckas pabora Ne 5 o Teme
38 «prI/II‘OTOBJIeHEe pPacTBOPOB C OTPEICIEHHON Bubmiorexa LIOK
. . i https://m.edsoo.ru/ff0d5eba
MacCOBOH JT0JIel paCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 o teme «Kuciaopo. bubmorexa [JOK
Bonmopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHbl: COCTaB, KiiacCu(DUKALIUs, bub6nmmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
ITonyyenue u XuMHUYECKHUE CBOMCTBA
41 KI/ICJIYOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmiorexa LIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
47 OcCHOBaHUS: COCTaB, KiacCU(UKAIIUS, Bubnmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHue u XMMHUYECKHE CBONCTBA Bubmumoreka [OK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kwucnotsr: cocras, kiaccubukamms, bu6mmoreka IJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHne n XMMUYECKUE CBOMCTBA KUCJIOT Bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmorexa [JOK
MOJIyYCHUS, XAMHUYCCKHE CBOHCTBA https://m.edsoo.ru/00ad9474
[Ipaktryeckas padota Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 3a/1a4 10 TEME bu6mmoreka IJOK
«OCHOBHBIE KJTaCCHl HEOPTAHUIECKUX https://m.edsoo.ru/00ad9b7c
COEAHECHUI
43 I'eneTndeckas CBS3b MEXKITy KIIaCCaMH bubmorexa [JOK

HEOPraHUu4CCKUuX COCTMHCHUH

https://m.edsoo.ru/00ad9a50




bubmuorexa IJOK

49 O0001IeH e U cUCTEMATHU3aLHs 3HAHUH hitps://m.edsoo.ru/00ad9ch?
Kontponbnast padota Ne3 mo teme "OCHOBHBIC Bubnroreka [IOK
50 N
KJIACChl HEOPraHUYECKUX COCTUHCHHIA" https://m.edsoo.ru/00ad9¢la
ITepBbIe NOMBITKY KJIACCU(PHUKAIIH
51 xnﬁnqecxnx DJIEMEHTOB. l(?IOHs{IiI/Ie 0 rpymnmax bubmorexa [OK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJIEMEHTOB
Tlepuonuueckuii 3axkoH u [lepuoandeckast
52 CI/I(?FGMI; XUMUYECKUX 3ﬂeMe§To§ . . bubmorexa [IOK
https://m.edsoo.ru/00adas52¢c
Meuneneena
53 Ilepuobl, rpynnbl, NOATPYIIIBI Brbmmorera LIOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crpoenne atoMoB. CocTaB aTOMHBIX sIZIEP. Bubnmoreka [IOK
H3oTormbt https://m.edsoo.ru/00ada342
CTpoeHue 3MEKTPOHHBIX 000JI0UEK aTOMOB
55 BJIepMeHTOB Heppi);:[nqecxoﬁ cucrems /1. U. bubmorexa LIOK
https://m.edsoo.ru/00ada6be
Mengeneena
XapakTeprucTHKa XUMUIECKOTO DIIEMEHTA 110
56 eropnonoI:KeHmo B Ilepuoauueckoii cucteme Bubmorexa LIOK
https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3unauenne [leproanueckoro 3aKoHa Iyt
57 pa3BUTHUSA HayII)m If npaktuku. . W. " bubamorexa LIOK
. https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HBIN, MEJATOT ¥ TPAKIAHUH
53 DIEeKTPOOTPULIATEILHOCTH aTOMOB Bubnmorexa [IOK
XUMHUYECKUX JICMECHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumuueckas CBs3b Brbmmorera LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonspHas XuMuueckasi CBsI3b bubmiorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HETTOJIApHAS XUMHIIECKAst CBSI3b Bubnuoreka ITOK




https://m.edsoo.ru/00adaab9

62 CTeneHb OKUCICHUS 1 bubmiorexa [OK
https://m.edsoo.ru/00adae28

63 OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 1 Brbmmorera LIOK
https://m.edsoo.ru/00adb076

bubmuoreka [IOK
64 OKHCJIUTETN U BOCCTAHOBUTEIH 1 hitps://m.e dsi_([). 1/00adb076

65 Kontponbrast padora Ned mo reme «CtpoeHne 1 Bubnuroreka [IOK
atoMa. XMMHYECKas CBSI3b https://m.edsoo.ru/00adb486

66 Pesepeuslii ypok. O6001eHue n | Bubmumoreka [TOK
CHCTEeMAaTH3aINs 3HAHUH https://m.edsoo.ru/00adb33c

67 Pesepeuslii ypok. O6001eHue u 1 Bubmuoreka [TOK
CHCTEMAaTHU3aIMs 3HAHUH https://m.edsoo.ru/00ad9cb2

68 PeseprubIil ypok. O600meHNE T 1 Bubnunoreka [IOK
CHUCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIE I (PPOBBIE

Ne Hara
Tema ypoka Kontpoabnsie | IIpakTtuyeckue o0pa3oBaTeJibHbIe
n/n Bcero U3y4YeHHS
padoThI padoThI pecypchl
[Tepuonnueckuii 3axoH. Ilepuoanyeckas
| pHoa pHoa u | 04.09 bu6nmoreka [JOK
cucrteMa XuMudeckux snementos 1. U. .
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 P i 1 06.09 Bbutnuorexa [JOK
XMMHUYECKUX DIIEMEHTOB MEPBBIX TPEX .
P P https://m.edsoo.ru/00adb6b6
1507001 (0):]
Kiraccudukarus 1 HOMEHKIaTypa bubmuoreka [IOK
3 1 11.09
HEOPraHMYECKUX BEIIIECTB https://m.edsoo.ru/00adb7e2
Buasl XUMHA4ECKO CBSI3U U THUIIBI Bubmunoreka [JOK
4 N 1 13.09
KPUCTAUTMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbsHas padorta Nel o Teme
5 «[loBTOpEHME U yriayOneHne 3HaHUN 1 1 18.09
OCHOBHBIX Pa3JesioB Kypca 8 Kiaccay
Knaccudukanys XuMHUUECKIX peakyii mo Bbu6mmorexa LIOK
6 1 20.09
Pa3NUYHBIM OpU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMHIECKOH PEaKIHu.
7 H P peartt | 75.09 Bbutnuoreka [JOK
OHSITHE O TOMOT'CHHBIX U T€TEPOTCHHBIX .
P https://m.edsoo.ru/00adbe9a
peaxnmax
[TonsITHE 0O XMMUYECKOM PaBHOBECHH.
®daxTopsl, BIUAIOIUE HA CKOPOCTH bubmuorexa [JOK
8 N 1 27.09
XIMHYECKOHN PEaKIiy U TIOJ0KESHHE https://m.edsoo.ru/00adc28c
XIMHYECKOTO PaBHOBECHS
bu6motexa [{OK
9 OKHCIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 02.10 1

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




Teopus 31EKTPOTUTHIECKON JTUCCOIIAALINH.

bu6nmoreka [JOK

10 CuiibHbIE U C1a0bIe AIEKTPOIUTHI 04.10 https://m.edsoo.ru/00adcd68
bu6nmoreka [JOK
11 41 7 09.10
OHHRIC YPaBHCHHA pearin https://m.edsoo.ru/00add448
I
pedl . ’ https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTHYECKON JTUCCOIUAIH
13 XHeMPcmZCKZe i (;Péc: B: COTH . CBeecT eo" 16.10 Bubmuorexa LIOK
I TaBJICHUH JICKTPOITUTUYECKON .
pe P https://m.edsoo.ru/00add8b2
JTUCCOIMAITUH
. bu6mmoreka [JOK
14 [TonsiTue o runponuse conent 18.10 https-/m.edsoo.ru/00addod4
Bbubnunorexa [JOK
15 00600 i 23.10
OOICHHE I CHETCMATHIATIA SHAHHH https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue 25,10 Bbu6mmorexa LIOK
SKCIIEPUMEHTAIILHBIX 33121 ’ https://m.edsoo.ru/00addbfa
17 gﬁ;ﬁ?ﬁﬁiﬁii&i?iﬁ T;: im 30.10 bubmroreta LIOK
P A HHALIEL ’ https://m.edsoo.ru/00addec0
XUMHUECKHE PEAKIIUH B PACTBOPAX»
18 OO6mrast XapaKTEepUCTHKA TaJIOTCHOB. 1211 bubmuoreka [HOK
XHUMHUYECKHE CBOMCTBA Ha IPUMEPE XJI0pa ’ https://m.edsoo.ru/00addfe2
19 Xnopo:;) Hog Zﬂé Cco HZHaﬂoKHCEOTZ 1201119, | Drommoreia LOK
XMMHUYECKHE CBOWCTBA, TIOIyYCHH .
> HOIYE ’ https://m.edsoo.ru/00ade104
MpUMEHEHNE
" HﬁaKTI/I‘IECKaH pa60Tf1 Ne 2 o Teme ) . BuGmiorexa LIOK
« ovnyqune COJISIHOM KHCIIOTBI, U3yUeHHE ¢€ . hitps://m.cdsoo.r/00ade348
CBOWCTBY
BbmncnveHI/m M0 YpaBHEHUSIM XUMUIECKUX BuGmorexa LIOK
21 pEaKLui, €CIIM OVH U3 PEarcHTOB JaH B 27.11

n30BITKE

https://m.edsoo.ru/00ade488




OO6mr1ast XapakTepUCTHKA 3JIEMEHTOB VIA-

bu6nmoreka [JOK

22 29.11
IPYIIIbI https://m.edsoo.ru/00ade64a
’ gnnomonmﬂe MOI[I/I(bI/.I'KaHI/II/I cepH.u i BuGmorexa LIOK
aXOXKICHHU bl U WHCHUH B .
OPVICHIE CEphI T €€ coef[ © https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKHIE CBOMCTBA CEPhI
24 CepoBoznopo, cTpoeHue, GU3NISCKUE U 06.12 bubmuoreka [IOK
XMMHUYECKHE CBOMCTBA ’ https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, GU3NUSCKHEC bubmuoreka [IOK
25 . 11.12
U XUMHUYECKHE CBOMCTBA, IPUMCHCHHE https://m.edsoo.ru/00adea28
XUMIUYECKHE PEaKIUH, JIC)KAIHE B OCHOBE
2 TIPOMBITIUICHHOTO CITOC00a MOy ICHIS 13.12 Bbubnunoreka [JOK
CEPHOH KUCIIOThI. X UMUYECKOE 3arpsI3HCHUE ’ https://m.edsoo.ru/00adec8a
OKpY’KaloIIeH cpeabl COeTMHEHUSIMH CEPBI
Brrunciaenue MaccoBoO JOIU BEIXOa Bbubnunorexa [JOK
27 18.12
MPOAYKTa PeaKkLuu https://m.edsoo.ru/00adec8a
28 ? 6miilX?xp:fep;fHch?ZZZEZ?HVﬁ_o e 21.12 Bubmiorexa LIOK
PYIHEL > PACTPOCID . pupoxe, ’ https://m.edsoo.ru/00adeeab
(hm3MYECKUE U XUMUYECKIE CBOWCTBA
9 AMMEaK, ero puzndeckue 1 XUMUIeCKUe 2512 Bbu6mmorexa LIOK
CBOWCTBA, OJIY4YCHUE U IPUMEHEHNE ’ https://m.edsoo.ru/00adf004
“ HﬁaKTI/IquKaH pabota Ne 3 o teme i Bu6morexa LIOK
« ovnyquHe AMMHAXa, H3YHEHHE ero ' https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas Kucnora, eé pusndeckue u 15.01 Bbu6mmorexa LIOK
XUMHYECKUE CBOHCTBA ’ https://m.edsoo.ru/00adf306
Hcnonp3oBaHNe HUTPATOB M COJICH aMMOHUS
B Ka4eCTBE MUHEPATHHBIX YI0OpEHUH. bubmuoreka [IOK
32 . 17.01
XHUMHUYECKOE 3arpsA3HEHUE OKPYKarOIeiH https://m.edsoo.ru/00adf518
Cpellbl COCTMHEHUSIMY a30Ta
33 docop. Oxcua pochopa (V) u bochopras 22.01 Bubaunoreka ITOK




KHCJIOTA, PU3NUECKIEC U XUMHICCKHE
CBOWCTBA, MOTyYEHHE

https://m.edsoo.ru/00adf68a

Hcnons3oBanue GochaToB B KauecTBE

bubnunoreka [JOK

4 i 24.01
3 MI/IHepaIIL}EBIX ynoOpenuii. 3arps3HeHne 0 hitps://m.edsoo.rw/00adfe20
MPUPOAHOM cpepl PpochaTtamu
Yriepon, pacpocTpaHEeHUE B IPUPOJIE, bubmuoreka [IOK
35 . 29.01
(du3nYeCKre U XMMUYICCKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcunel yriieposa, ux Gu3nveckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHE bu6nmoreka [JOK
36 31.01
poOJeMbl, CBSI3aHHBIE C OKCHIOM yTIIIepoaa https://m.edsoo.ru/00adfebe
Iv)
Bbubnunorexa [JOK
37 v & 05.02
POIPHATITHCIOTA H €¢ Colt https://m.edsoo.ru/00ac006¢
38 {I;;axmqecxax pabota Ne 4 o Teme .09 BuGmorexa LIOK
OIyHICHHE YIICKHCIIONO rasa. ’ https://m.edsoo.ru/00ac027¢
KauecTBeHHast peakius Ha kKapOOHAT-HOH"
[lepBoHavyanbHBIC MOHATHS 00 OPraHUYECKUX Bbu6mmoreka LIOK
39 12.02
BEIIECTBaX KaK O COeIMHEHUIX yriepoaa https://m.edsoo.ru/00ac054¢
bu6mmoreka [JOK
40 K i 14.02
DEMHHIL T €10 COCANHEHIA https://m.edsoo.ru/00ac080a
y gl;;allane:Ka:H pal60Ta3 i‘l’gaS. PsmeeH:e 10,02 BuGmorexa LIOK
rett pHEA HTAIBHBIX AR O TEM ' https://m.edsoo.ru/00ae0bf2
«BaxxHele HeMeTaIbl U UX COCAMHCHUSD)
Kontponbnas padora Ne3 mo Teme Bbu6mmorexa LIOK
42 . 21.02
«BaxcHelre HeMeTaTbl K UX COCIUHEHHSD https://m.edsoo.ru/00ac0e 18
OO6mrast XapakTePUCTHKA XUMUICCKHAX
3JIEMEHTOB — METa/UIOB. MeTanueckas bu6mmoreka [JOK
43 26.02
CBSI3b M METAJTUUECKAs KpHCTAITMYEeCKast https://m.edsoo.ru/00ac103e
pemérka. duznueckue CBONCTBA METAIIOB
44 XUMHUYECKHUE CBOMCTBA METAILIIOB. 28.02 bubmmnoreka IJOK




DIIEKTPOXUMHUYCCKHIH PSJT HAITPSKCHHIMA
METaJIJIOB

https://m.edsoo.ru/00ael 156

O6ure cnocoObl MOMTyYeHUsT METAIJIOB.
CrniaBbl. BerauciieHus mo ypaBHEHHUSIM

bubnunoreka [JOK

45 05.03
XMMUYECKUX PEaKLUil, €CIIM OJTUH U3 https://m.edsoo.ru/00ael156
peareHTOB COACPKUT MPUMECH
bu6mmoreka [JOK
46 [TonsTHE O KOPPO3UH METAIIOB 07.03 hitps-//m.edsoo.rw/00ae] 278
Bubmunoreka [JOK
47 [lenountie MeTaEL 12.03 https://m.edsoo.ru/00ac14b2
bu6mmoreka [JOK
48 OKcuabl ¥ TUAPOKCHUIIBI HATPUS U KA 14.03 https://m.edsoo.ru/00ae14b2
49 [Ilenouno3emMenbHbIE METAILIBI — KATBIUI U 19.03 bubnmnoreka [JOK
MarHuit ’ https://m.edsoo.ru/00ael5e8
. Bbutnmoreka [JOK
50 Bakueiinme coeTMHEHUS KaIbIUS 21.03 https://m.cds0o.ru/00ae] 58
51 O0600I11IeHHE ¥ CUCTEMATH3alNs 3HAHHI 02.04
i N butnuoreka [JOK
52 XK€cTroCTh BOIBI U CLIOCOOBI €€ YCTpaHEHUS 04.04 hitps://m.edsoo.r/00ac] 886
[IpaxTrueckas padora Ne 6 mo Teme bubmuoreka [IOK
53 i i 09.04
"YKé&cTKoCTh BOMBI K METOIBI €€ yCTpaHeHHS" https://m.edsoo.ru/00aclae8
. bu6nmoreka [JOK
>4 AroMUHHH 11.04 https://m.edsoo.ru/00ae1c64
55 Awm¢oTepHbIe CBOWCTBa OKCHIA U 16.04 Bbu6mmorexa LIOK
TUAPOKCHIA ’ https://m.edsoo.ru/00ae1c64
bu6nmoreka [JOK
36 Keneso 18.04 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI 1 comu xenesa (1) u 23.04 Bbubnunoreka [JOK

xenesa (111)

https://m.edsoo.ru/00ae35e6




58 O06001IeHre 1 CHCTeMaTH3aITNs 3HAHUH 1 25.04

59 i‘lﬂiﬁiﬁﬁﬁﬁﬁi ff T:;I: ) | 30.04 bubmorexa LIOK
«BakHENIIME METAILTBI M MX COEIMHEHHSD) https://m.cdso0.ru/i0ac3det
Brraunciienns 1o ypaBHEHUSIM XHMUYECKHX

60 | wsbume wm cotep npuvieen, | oros | Brmorer LOK
BrIunciieHust MacCOBOH TOIH BBIXO/1a https://m.cdsoo.avtacl 750
MPOJIYKTA PEaKIUK

61 O0001IeHre 1 CHCTeMaTH3aITNs 3HAHWH 1 14.05

62 ffg:ggxx iaei(:liig—: ;‘: :zzd:nﬂeﬂnﬁ» ! 16.05

63 BemectBa 1 MaTepuaibl B TOBCETHEBHOM | 21.05 bubmuoreka [IOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50

64 XHUMHUECKOE 3arps3HEHNE OKPY Karomen | 23,05 bubmuoreka [IOK
cpelsl https://m.edsoo.ru/00ae4270

65 Posb xuMuHM B pelIeHUH HKOJTOTHIECKUX | 78,05 Bbu6mmorexa LIOK
npobaem https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O000IICHNE U | 30.05 bubmuoreka [IOK
CHUCTeMaTH3allns 3HaHUH https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O000IICHHE U | bubmuoreka [IOK
CHUCTeMAaTH3alNs 3HAHUH https://m.edsoo.ru/00adb33¢

68 PesepsHsrii ypok. O000mmeHue u | Bbu6mmorexa LIOK
CHUCTeMaTU3anus 3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

* Xumus, 8 knacc/ I'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AkunonepHoe obmectBo «M3natensctBo «lIpocBerienue»
* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymor W.I'., Cnaakos C.A. AkioHnepHoe o0mecTBo «M3marensctBo «IIpocserieHne

PaGouas terpans no xumuu/ 'abpuensa O.C., Cnaakos C.A.,Mocksa, «[Ipocsemienney, 2023 T

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoauueckoe nmocobue mo xumuu / [adpuensu O.C., Cnankos C.A., AkunonepHoe o61ectBo «M3marensctBo «IIpocserienne», 2023 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

— CucreMa OIEHKU JOCTHUKCHUH IUIAaHUPYEMBIX MPEAMETHBIX Pe3yJbTaTOB OCBOCHHUS YYEOHOTO MpeaMera «XUMUs». 8—9 KIIacchl | METOIUYCCKHC
PEKOMEHIaIUH.

— OI'BHY «1CPO», 2023. — Xumus (yriny0naéansiii ypoBens). Peanuzanus tpedoBanuit ®I'OC cpennero odmero o0pa3oBaHus : METOANYECKOE TOCOOUeE st
YauTeNs.

— ®I'BHY «MCPO», 2023. — JlocTiKeHHE METApEeAMETHBIX PE3y/IbTaTOB B paMKax H3y4YCHHs MPEIAMETOB €CTECTBEHHO-HAYYHOIo 0JioKa (OCHOBHOE 00Iiee
00pazoBaHne) : METOIUICCKUE PEKOMCH IAIINH.

— ®I'BHY «MCPO», 2023. — Xumus (yrinyonaéunsiid ypoBens). Peanuzamnust @®T'OC ocHOBHOTO 0011eT0 00pa30BaHus : METOANYECKOE OCOOHE TSl YUUTETIS.

— ®I'BHY «MCPO PAOy, 2022. — [IpenongaBaHue e€CTECTBEHHO-HAYYHBIX IPEIMETOB B YCIOBHSIX OOHOBIICHHUS COAEPIKaHUS OOIEro 00pa3oBaHUS :
METOJIMYECKOE TIOCOOUE IS YIUTEIIS.

— ®I'bBHY «MICPO PAO», 2021.

— Meroanyeckre peKOMEHAAIMHU M0 GOPMHUPOBaHUIO (HYHKIIMOHAIBLHOM IpaMOTHOCTH oOy4aromuxcs. 5—9 knaccel. — ®I'BHY «MICPO PAO», 2022.
Pasmemiensl  marepuanbl  CEMHHApOB IO  IIHPOKOMY  CHEKTpY TpoOJieM  peaim3anud  (QelepalbHBIX  pabodyMx  mporpaMMm IO XMMHHU



(https://edsoo.ru/metodicheskie-seminary/). Hanpumep: — OcobeHHOCTH paboThI 10 paboueit mporpamme mo XxuMuu (yriyOa€HHBIA ypoBeHb). — IToaxoasl K
(OPMHUPOBAHUIO ECTECTBCHHO-HAYYHOW TI'PaMOTHOCTH B MpOIECCe TMPENOAaBaHUs XUMHH B COOTBETCTBMM ¢ paboueii mporpammoii. — OcoOeHHOCTH
(hopMHpOBaHUS METAIIPEAMETHBIX PE3yJbTATOB OCBOCHHUS YUEOHOTO TIpeMETa «XUMHs» Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus. — XUMHUYECKUE 3391
Kak cpeicTBO (GOpMUpOBaHUS (DYHKIIMOHAIBHOW TPAMOTHOCTH IIKOJILHUKOB B YCIOBHUSX pealiu3allid 00pa3oBaTeNbHBIX MporpamMMm mo xumud. C Ienbio
OKa3aHUs MOMOIIM YYUTEII0 B MPETNOJaBaHUU CIOKHBIX TEM IOATOTOBJICHBI METOAMYECKHe MHTepakTuBHBIE Keuchl (https://edsoo.ru/metodicheskie kejsy/).
Hampumep: — Xumus. 8 kirace. TommuBo. 3arps3HeHne BO3ayXa, CIIOCOOBI €T0 IPEeI0TBPAIICHU. — XUMHS. 9 Kitacc.

UHTEPHET

POIIL, IO






