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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHUM Ha YpOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOHM 0O0pa30oBaTeNbHON NpOrpaMMbl OCHOBHOTO
oOmiero obpasoBanus, npexacrasieHHbIx B PI'OC OOO, a Takke Ha OCHOBE (enepanbHON
paboueil mporpaMMbl BOCIUTAHUS U C Y4ETOM KOHIIETLUHU IpenojaBaHus y4eOHOro MmpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit dexepanuu.

[Iporpamma mo xumuM AaéT TPEACTABICHHE O NENsAX, OOmeld CcTpaTeruu OoOydeHus,
BOCIIMTAHUA U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMU Y4eOHOro MpeaMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE MPEJAMETHOE COJEpKaHKe, MPeTyCMaTPUBAET paclipelieieHue ero mo kKiaccam u
CTPYKTYpPHUPOBAHHE I10 pa3jeiaM U TeMaM MPOrpaMMBbl [0 XMMHUH, ONPENEIseT KOJINYECTBEHHbIE
1 Ka4e€CTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIyEMYIO I10CJIEI0BATEIbHOCTD U3yUEHUs
XUMHH C Y4ETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUYaIOLINXCs, ONPEALIIIeT BO3SMOXKXHOCTH MPEAMETa IS pealn3aiuu
TpeOOBaHWIl K pe3yibTaTaM OCBOSHHS OCHOBHOM 0Opa3oBaTebHOM MPOTpaMMbl HA YpPOBHE
OCHOBHOT0 00I1ero obpa3oBaHusi, a Takke TPeOOBAHUU K pe3yjbTaraM OOy4YeHHs] XUMHH Ha
yYpOBHE 1ieJiel U3y4eHHUs MpeMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITEIbHOCTU
00y4aromIerocs Mo OCBOCHUIO Y4eOHOTO COACPKAHMSL.

3HaHUe XUMUH CITy’KUT OCHOBOH U1 (POpMUPOBAHUS MUPOBO33pEHUs 00YUarOIIErocs, ero
NpeCTaBICHUN O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMBIE XUMHEH
IpEeCTaBICHNs O B3aUMOINPEBPALLICHNUAX SHEPTUU U 00 SBOJIFOLIMYU BEIIECTB B MPUPOJIE, O MyTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BHTHSI YEJIOBEUECTBA — CBHIPHEBOH,
9HEpPreTU4ecKoi, MUIEBOM U 3KOJIOrMYECKOl 6€30MacHOCTH, MPOOIEeM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaau3allii BO3MOKHOCTEH /1711 caMopa3BUTHA U (GOPMHUPOBAHUS KYJIBTYpPbI
JUYHOCTH, €€ 001Iel U (yHKIIMOHATFHON TPAaMOTHOCTH;

BHOCHUT BKJIa] B ()OPMUPOBAHUE MBIIUICHHUS ¥ TBOPYECKMX CIIOCOOHOCTEH 00ydYaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU yLIC6HOI\/JI ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIeIOBATEIbCKUX YMCHUH, HEOOXOMUMBIX KaK B TOBCEJHEBHOW IKM3HHM, TaK H B
po(heCCHOHATTLHOM e TEIIbHOCTH,

3HAaKOMHUT CO CHENM(PUKOH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IUIAJa HAa E€OUHCTBO IPUPOABI U  YEIOBEKA, SABIAECTCA  OTBETCTBEHHBIM  OTalloM
B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYaIOMIUXCS;

CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K MPHPOJE, K YCIOBEKY, BHOCHT CBOM BKJIaJ B O3KOJOTMYECKOE OOpa3OBaHHE
oOyyJaronmxcs.

JlaHHbple HampaBlieHHs B OOy4YEHUH XMMHU OOECIEUMBAIOTCS CHEIM(UKON coxepKaHMs
y4eOHOro MpeIMeTa, KOTOPbIH SBJIIETCS NE1arorn4ecky aJanTUPOBAaHHBIM OTpakKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEeeI€HHOM dTalle €€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHIA OPraHUYECKON XUMUU.

CrpykTypa coaep)kaHusl MPOrpaMMBbl 10 XUMHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
nojaxona kK e€ mzydeHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHATHH O XuUMHuYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLUITY IOCJIEI0BATEILHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX NIPEJICTAaBICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;
— YYEHHUsSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— TMpeACTaBJICHUHN 00 AMEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeOpeTI/ILICCKI/IC SHaHUA pacCMaTpUBAOTCA HaA OCHOBC OMIIMPUYCCKU IIOJIYUYCHHBIX U
OCMBICJICHHBIX (i)aKTOB, Pa3sBUBAIOTCH MMOCICAOBATCIIBHO OT OAHOT'O YPOBHSA K IPYIrOMY, BBITIOJIHAA
(l)yHKI_[I/II/I OOBSICHEHHS U MMPOTrHO3UPOBAHUA CBOI>’ICTB, CTPOCHUA U BO3MOXKHOCTEH MMPaKTUYCCKOT'O
IMPUMCHCHUS U ITOJIYUYCHUS U3YyYaCMbIX BCIICCTB.

OcBoeHue mporpaMmbl 10 XHMHH CIOCOOCTBYET (DOPMHUPOBAHUIO TPEJCTABICHHUS O
XMMHUYECKON COCTaBIISAIOLIEH HayyHOW KapTUHBI MHUpa B JIOTMUKE €€ CHCTEMHOM NpHUpPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHHUIO U METOJaM IO3HaHUA B Hayke. M3yueHue xumun
IPOMCXOUT C MPUBJICUCHNUEM 3HAHUH U3 paHee U3YyUEHHBIX yUeOHBIX MpeaMeToB: «OKpy Karomui
Mup», «bronorus. 5-7 knacce» u «Pusnka. 7 Kiacey.

[Ipu n3ydyeHun XUMHUH POUCXOAUT (HPOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKON JIEATEIbHOCTH YeJIOBEKa U KaK OJHOIrO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpHl. 3ajjaua y4eOHOro mpeaMera COCTOMT B (hOpMUpPOBAaHUH
CHUCTEMbl XUMMUYECKUX 3HAHUN — BaXHEWIIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHHUM, JOCTYHHBIX OO0OOLIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sS3blka HAyKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM [TO3HaHMS IIPU N3YYEHUH BELIECTB U XUMUYECKUX peaKIHii, B
(OopMHUpPOBAaHUM W Pa3BUTHHM IIO3HABATENbHBIX YMEHHM M HMX MNPUMEHEHHMH B Yy4yeOHO-
IIO3HABATEJILHOM U y4eOHO-HUCCIIE0BATENIbCKOM 1EATEIbHOCTH, OCBOCHUH TPaBUl O€3011aCHOIO
oOpaleHus C BeIECTBAMU B IIOBCEIHEBHON KU3HU.

[lpn m3yyeHMH XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHs Ba)KHOE 3HAYCHHE
npruoOpeny Takue e, KaK:

— (opMupOBaHNE WHTEIUICKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—HaIpaBJIEHHOCTh OO0Y4YeHHs] Ha CHCTEMaTH4YecKoe MpHOOIIeHHe O0O0yYaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUf,
(hopMHUPYIOIUM MOTHBAILIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUH;



—obecrieyeHne YCIOBHM, CIOCOOCTBYIOIIMX NPUOOPETCHHIO OOYYaIOIIUMUCS —OIBITA
pa3HOO0Opa3HON JIEATETLHOCTH, TIO3HAHUS U CaMOIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJTbHOC 3HAUYCHUC IJI PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— opmupoBaHue 00MICH (YHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM
YHCIIe YMEHUHN OOBSCHATH U OIEHUBATH SIBIICHUS OKPYIKAIOIIETO MUPA, UCTIOIB3YS 3HAHUS U OTIBIT,
NOJYYCHHBIC TIPU U3YyYCHHHM XMMHUH, MPUMEHATh MX TPU PEIICHUU MPOOJIEM B MOBCEIHEBHOU
YKU3HU U TPYJIOBOU JIEATEIHHOCTH;

—(dopmupoBaHHe Yy 00YYArOMIMXCSl TYMaHUCTUYECKUX OTHOIICHUH, MTOHUMAHUS [EHHOCTU
XUMHUYECKUX 3HAHWHA JJi1 BBIPAOOTKU JKOJOTHYECKH I€1ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHUBALUHU K 00yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHMS OOIEYETOBEYECKHX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npouiIs ¥ HallPaBJICHHOCTH JJalbHEUIEro o0yyeHusl.

OO6miee yuciao 4acoB, OTBEACHHBIX JJIsi U3YYEHUS XUMHHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiracce — 68 yacoB (2 yaca B Hezien0), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIIO).

COJAEPXAHUE OBYYEHMUA
8 KJIACC
IlepBoHayabHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B JKM3HM 4YeJOBEKa. XHMMHS B CHUCTeME HayK. Tena u
BelecTBa. Gusnyeckue cBoCTBA BelleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonstue o Mmerogax
Mo3HaHUs B XUMHH. YHCThIE BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMECEH.

ATOMEI 1 MOJICKYJIBI. Xumundeckue 3eMeHTh. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB. HpOCTI)IG
" CJIOKHBIC BCIICCTBA. ATOMHO—MOHeKy.]'IHpHOe YUCHUC.

Xumuueckas Q)opMyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA
coCTtaBa BCIICCTB. OtHocurenbHas aromHas Macca. OTHOCHTCILHAS MOJICKYJIsIpHad Macca.
MaccoBas J0JIA XUMHUYCCKOI'0O 3JICMCHTA B COCIMHCHHNU.

KonnuectBo Bemecta. Mosib. MossipHas Macca. B3aumMocBsI3b KOJIM4ecTBa, MacChl M YU CIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacuérsl no Gpopmysiam XUMHUUECKUX COCTUHEHUH.

@u3nyeckue M XUMUYECKHE SIBJICHHSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHMs. Kiaccupukanuss XUMHUECKUX PEaKIIUi
(coennHeHMsl, pa3noKEHHsI, 3aMeIleHus, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYIOW, MpaBwiiaMud paboThl B JlabopaTopuu M IpuéMamu
oOpaitieHusi ¢ 1abOpaTOpHBIM OOOpPYJOBaHUEM, M3YYEHHE M OMHCaHWe (U3MUYECKUX CBOWCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HaOMt01eHne (Pr3nyeckux (TUTaBICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTyNKe, KUIIEHHE U KOHJCHCAIUS BOJBI) U XUMHYECKHX (TOpEeHHE CBEYH,



NpOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHICTBHE MeJIa ¢ KUCIIOTOM) sIBIEeHU, HAaOI0AeHUE U
OIMCaHKE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaKlnii (pa3ioxkeHne caxapa, B3auMOIeCTBHE
CepHOW KHUCIIOTHI ¢ XJOpHIOM Oapusi, pasznokeHue ruapokcuna menu (II) mpu nHarpeBanuw,
B3aMMOJICUCTBUE Keje3a ¢ pacTBopoM coiu Meau (II), n3ydenne cnocoOoB paseneHus cMecei:
C TIOMOIIBIO MarHura, QUIBTPOBaHHWE, BbIMAPUBAHME, AUCTWIUILALMA, Xpomarorpadus,
MIPOBEJIEHUE OYMCTKU IMOBAapEHHOHN COJHM, HAOJIOJEHHE M OINMCAaHUE PEe3yJIbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJENEeH MOJEKYJ
(mapocTep>KHEBBIX).

Ba:kHelimue NpeacTaBUTEC/IM HCOPraHUIECCKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucnopon — 271€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kuciopoja B npupoze, GU3nueckue U XUMUYECKUe CBOMCTBA (peak TOPEHus).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJMy4YeHHs KHUCIOpOJa B J1adOpaTopuu U
NpoMBbIIIIIeHHOCTH. KpyroBopoT kuciopoga B npupozae. O30H — amioTponHas MoAudukanus
KHCJIOPOJa.

TemnoBoit 3pdexT XUMHUYECKON peakuuu, TEPMOXMMHUYECKHUE YpPaBHEHHUS, HK30- U
SHIOTEPMHUUECKUE peaKIud. TOIUIMBO: yroib W METaH. 3arps3HEHHE BO3/AyXa, YCHIICHHUE
NapHUKOBOTO Y (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocToe BemecTBo. HaxoxkaeHue Bogopoia B pupo/ie, Gu3niecKkue
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE, CITIOCOOKI nmoayueHus. Kuciorel u comnu.

MounsipHbiii 00BEM Ta30B. Pac4€Thl MO XUMHUYECKUM YPAaBHEHUSIM.

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacelllieHHBIE U
HEHACBIIICHHBIE PACTBOPBL. PacTBOPMMOCTH BEmIECTB B BOAE. MaccoBas 10Js BEIIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BObI B mpHUpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuil. Oxkcunpl. Krnaccuduxamuss OKCHIOB:
coneo0Opa3yroriue (OCHOBHBIC, KUCIOTHBIE, aM(DOTEpHBIC) U HecoleoOpasyomue. HoMeHnkmatypa
okcu10B. du3nueckre U XUMHYECKHUe CBoiicTBa okcuoB. [lonyduenne okcuaos.

OcHoBanus. Knaccudukamuss OCHOBaHHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MUeCKHME M XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyuenue

OCHOBaHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnot. @u3ndeckue U XUMHUYECKUE
cBoiicTBa KucnoT. Psi aktuBHOcTH MetaiuioB H. H. bekerona. [Tonydenue Kucior.

Comu. Homenknarypa coneid. dusnueckne U XMMUYECKUEe cBoMcTBa cosieid. [lomyuenue
COJIEH.

['enernueckas cBA3b MEXKy KJIIACCAMU HEOPraHUYECKUX COEAUHEHHUM.
Xumuueckuit yIkcnepumenm:

KauyeCTBEHHOE ONpE/EIICHUE COAEPKaHUs KUCIOpOoAa B BO3AyXe, MOJIyYeHHe, coOupaHue,
pacro3HaBaHHE W H3y4YEHHE CBOWCTB KHCIIOPOJA, HAONIOIEHHE B3aMMOACWCTBHUS BEIIECTB C



KHCJIOPOJIOM U YCIIOBUSI BOZHUKHOBEHUSI M IMPEKpaLICHUsl TOpeHus (mokapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJOB U OINHUCaHHE HMX CBOMCTB, NOJydYe€HHE, COOMpaHHE, pPACIO3HABaHUE U
U3y4YCeHHE CBOWMCTB BOAOpoaa (TOpeHHE), B3auMojelcTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HCTIOIB30BAHKE BHICOMATEPHAIIOB), HAOIIOEHUE 00Pa3IlOB BEIIECTB KOJUIECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEH pACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTallaMH (HaTpueM H KaiubllueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHNE OOpPA3[0B HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIacCOB,
HAOIO/IEHUE M3MEHEHUS OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYeH, U3ydeHue
B3aumoecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCITOTHI, KUCIOT C METAJUIAMHU, PEAKITUN
HEUTpaln3aluu, MOJIyUYeHNe HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJJHOTO METaJljia JPyruM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BaXHeWIme KIacChl
HEOPTaHUYECKUX COCTUHEHUI.

Iepunonnyeckuii 3axkon u Ilepuoguyeckasi cucremMa xummuyeckux iemenros /. WU.
MenpaesieeBa. CTpoenne aToMOB. XUMHU4ecKasi ¢Bsi3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE
peakuuun

[TepBbIe MOMBITKU KITACCUPHUKAIIMA XUMHIESCKIX dJIEMEHTOB. [IoHITHE O TpymITax cXOTHBIX
JJICMCHTOB (H_ICJ'IO‘IHBIC " ICJIOYHO3CMEIIbHBIC METAJIJIbI, I'aJIOTCHBI, MHCPTHLIC ra31;1). 3JI€MCHTLI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepmonnueckuit  3akoH. llepuogmyeckas cuctema XUMUYECKHX diemMeHTOoB /I
U. MenneneeBa. Koporkonepuoanas u uimHHONepuoaHas (opmel [lepuonudeckoil cucteMsl
xumuueckux aneMeHtoB . WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKHI CMBICT
MOPSIKOBOI'O HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M30Tonbl. DiekTpoHbl. CTpoeHNE JIEKTPOHHBIX
obonouek atomoB TepBeiXx 20 xumudeckux oanemeHToB Ilepmomnueckoit cuctemsr /JI.
N. MenpeneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA 110 €r0 MoJI0KeHuI0 B [leproanueckoit
cucreme /1. 1. MeHneneena.

3aKOHOMEPHOCTU U3MEHEHHUSI PaInyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METANTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MepUoJIaM.

3nauenne [leprognyeckoro 3akona u [leproandeckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
JUIS pa3BUTHs HayKy U npakTuku. 1. 1. Menaenees — yu€HbIi U Irpak1aHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEToJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIeMEeHTOB. loHHAas CBA3b.

Crenenpb okuciieHrs. OKUCINTEILHO-BOCCTAHOBUTCIILHBIC pCaKknuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHUS. OKUCINTEIIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenmn:
HN3YUCHUC 06pa3u013 B€IICCTB METAJIJIOB 1 HCMCTAJIJIOB, B3aHUMOCHUCTBHE THAPOKCHU A HTNUHKA
C pacTtBOpaMH KHUCIOT H menoqeﬁ, MMPOBCACHUEC OIIbITOB, HWIUIIOCTPUPYIOIIHUX J[MPHUMCPBI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOpEHUE, pEaKLUU Pa3JI0KEHUs, COCTUHEHUS).

Mesicnpedmemmuuie ceasu



Peanmaum{ MCKIPCIMETHBIX CBsI3ei IIpu U3y4YCHUU XUMHUH B 8 kiacce OCYHICCTBIISACTCA
4Ycpe3 UCII0JIBb30BAHNEC KaK 06HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/IfI, TakK 1 HOHfITPIfI, SIBJTFOIIINX CA
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOT' O ILIUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyUHBIH (DaKT, TUMOTE3a, TEOPUS, 3aKOH, aHAIH3,
CUHTE3, KIAcCCHU(UKAIUs, TMEPHOINIHOCTh, HAONIOACHUE, JKCIICPUMEHT, MOJCINPOBAHUE,
U3MEpPEHNE, MOJENb, SIBJICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, INPOTOH, HEHTPOH, HOH, HYKIHWJI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJCKTPHUUSCKHUN 3apsijl, BEMIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUC BEIWYHMHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJE3HbIE HCKOTIAeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYeCKas peaKIus

[lepopnueckuii  3akoH. [lepmomuueckas cucTeMa XUMHUYECKUX dJeMeHTOB  [l.
N. MenneneeBa. CtpoeHue aTromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB XUMHUYECKHX
9JIEMEHTOB MEPBBIX TPEX IEPHOJNOB, KalWs, KaJIbIMd W MX COCJAWHEHUH B COOTBETCTBHH C
MIOJIOKEHHEM 3JIeMEeHTOB B [leproandeckoit cuctemMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BewniecTBa: BUABl XMMHMUYECKON CBS3U. THUIBI KPUCTAIMYECKMX PEIIETOK,
3aBHCHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUAA XUMHUYECKON CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. XHMMHYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHMM, I€HETHYECKas
CBSI3b HEOPraHNYECKHUX BEIECTB.

Knaccudukanmss XMMUYECKHX pPEaKIMi MO Pa3TUYHBIM MpHU3HAKaM (110 YHCITYy U COCTaBY
YUYACTBYIOIIHMX B PEAKIHH BEIIECTB, 110 TEITIOBOMY d((DEKTY, 10 N3MEHEHHUIO CTETICHEH OKUCIICHHSI
XUMHYECKHX JJIEMEHTOB, TI0 OOpaTUMOCTH, II0 YyYacTHUIO Karaausaropa). OK30- U
SHJIOTEPMHUYECKUE PEAKIINH, TEPMOXHUMUYCCKHE YPABHCHHUSI.

[TonsiTie O CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYCCKUX PCAKIUAX. IlonsTue 0 TOMOTCHHBIX H FCTCPOTCHHBIX PCAKIUAX. Iloustue o
katanmse. [loHsTHe 0 XUMUYEeCKOM paBHOBecHH. DaKTOPHI, BIHUSIOIINE Ha CKOPOCTh XUMHUYECKOU
PEaKIUU U MOJIOKEHHE XUMHUECKOTO PABHOBECHSI.

OKHUCIINUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopnﬂ SHCKTpOHHTH‘IeCKOﬁ Jucconuanuu. :‘)J'ICKTpOJ'II/ITBI N HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3M Jucconuanyu BEICCTB € pa3JIMYHbIMA BUJJAMU XUMHUYECKOU cBs3u. CTCIICHD
Jucconnanuu. CunbHbIe U caa0bIe QJICKTPOJIUTHI.



Peakuuu noHHOro oOMeHa. YcCiIOBHs MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpalll¢HHbIE MOHHBIC ypaBHEHUs peaknuil. CBOWCTBA KHCIOT, OCHOBAHWW WM COJIE B CBETE
OpeCTaBIeHUH 00 3JIEKTPOTUTHYECKOW muccoruanvu. KadecTBeHHbIE pPEaKlMd Ha HOHBI.
[TonsiTue 0 rHAPOIU3E COJEH.

Xumuueckuii IKcnepumennt.

O3HAKOMJICHHE C MOJIEISIMA KPHUCTAUIMYCCKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB —
METaUIOB M HeMeTa/uioB (rpadura W anaMmasa), CIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pPEaKIUu OT BO3IACHCTBHS Pa3TMYHBIX
(aKTOpOB, MCCIIEOBAHUE SJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA IUCCOIUAINN
KHCJIOT, IIEI0YeH U cojieil (BO3MOKHO HCIIOJIB30BAHKUE BUICO MATEPUATIOB), IPOBEICHUE OIBITOB,
WLTIOCTPUPYIOIIUX MPHU3HAKH MPOTCKaHMs PEaKIMid HOHHOrO oOMeHa (0Opa3oBaHHE OCaJKa,
BBIJICTICHUE Ta3a, 00pa30BaHHUE BOJIbI), OMBITOB, WILTIOCTPUPYIONINX MPUMEPHI OKUCIHTEIHHO-
BOCCTAHOBUTEIIFHBIX pPEaKIUi (TOpeHHE, PeaKluu pPasJIOKCHHS, COCIMHEHUS), paclio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C TIOMOIIBI0 KAYeCTBEHHBIX pEakIUi Ha HWOHBI, pEIICHUE
IKCIEPUMEHTAIBHBIX 3a7a4.

HeMeTa/jibl U UX cCOeIMHEHUA

OOmass xapaxkTepuctuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOrE€HOB.
XrMHYecKue CBOWCTBAa Ha IMpHUMeEpe Xjopa (B3aUMOJCHCTBHE C METalIaMH, HEMeTalllaMH,
menoyamu).  Xsoposopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4YeHHE,
npuMeHeHue. JIeficTBre XJlopa U XJI0pPOBOJIOPOa Ha OpPraHu3M 4elloBeKa. Bakneilue Xaopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 3memMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu OKucieHus. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJia U Cepbl. AJUIOTPONHbIE MOIUGUKALUNA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBOoIIOpoa, CTpocHHE, (U3NYECKHUE M XHMHUYECKHe CBOMcTBAa. OKCHIBI Cephl Kak
NPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUYECKHE U XUMHYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kiiacca KUCIOT U crienndudeckue). XMMUYECKUE PeaKkilnu, JIexkKalnue
B OCHOBE IIPOMBILIIEHHOTO CIT0OCO0a MOyueHus: CEpHON KUCIOThI. [IprMeHeHrne cepHON KUCIIOTHI.
Conu cepHOM KHCIIOTBI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxaenue cepel u eé
COCIMHEHUI B MpUPOJC. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIICH Cpellbl COCTUHEHUSIMH CEpbI
(KUCIOTHBIC JOXKIH, 3arpsI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUSI.

OOmast xapakTepucTuka »3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUsA. A30T, paclpocTpaHEHHE B NpuUpoje, (uMveckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (u3n4eckue U XMMUYECKHe
CBOWCTBA, MOJIy4YeHue 1 npuMeHenne. Conu aMMOHUS, MX (PU3HYECKHe U XMMHYECKHE CBOMCTBA,
npumeHeHue. KadecTBeHHast peakuys Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJyuyeHHe,
¢usnvyeckue W XHMMHUYECKHE CBOMCTBa (0OmIMEe KakK TPEICTaBUTENs Kiacca KHCIOT U
cneunpuyeckue). Vcnoab3oBaHWe HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MMHEPAJIbHBIX
yaoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOJOEMOB). docdop, amIoTporHble MOIUGPUKALIIH
docdopa, duznyeckne n xummaeckue cpoiictBa. Okcua docdopa (V) u gochopHast kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmomb3zoBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YI00PCHHIA.



OOmas xapaktepucTuka 3i1eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTIJIEepo/l, aJUIOTPOIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMu4eckue cBoicta. Axcop6ouus. Kpyropopot yrieposa B mpupoe.
Oxcupael yraepoaa, ux QuU3ndyeckue U XUMUYECKHE CBOWCTBA, JIEWCTBUE HA >KUBbIE OPraHU3MBI,
HOJy4YEeHUE U MpPUMEHEHHE. DKOJOrMYecKue MpoOIeMbl, CBsi3aHHbIe ¢ OKcuaoM yriaepona (IV),
TUIOTEe3a INI00aJbHOrO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKT. YroibHas KUCIOTa U €€
CONM, UX (PU3MUECKHEe M XUMHMYECKHE CBOMCTBA, MOJy4YeHHE U TIpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-HoHBL. Mcnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SHCTBE.

[lepBoHauYaIbHBIC TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJAMHEHHSX YIIIEpoja
(MeTaH, 3TaH, TUJICH, alleTHIICH, dTaHOJ, TJINIEPHH, YKCYCHas KUCIoTa). [IpupoiHbIe HCTOYHUKA
YTIEBOIOPOAOB (YIoib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI UX MepepaboTku (OEH3UH), UX POIb
B OBITY M NIPOMBINUICHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPAX, OCNKax,
yIJIEBOAaX — W WX POJM B JKU3HU 4eJOBeKa. MarepuajabHOE CIWHCTBO OPraHUYECKHUX U
HEOPTaHWYECKUX COCAMHCHUA.

Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOWMCTBA, MOJY4YEHHE M TPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmwme mnpeactaBieHuss o6 okcuume kpemuaus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKATHI, UX UCIOJIb30BAHKE B OBITY, B IPOMBIIICHHOCTH. Baxkuelme
CTPOUTETBLHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, jxene300eToH. I[IpobGiemsl
6C3OHaCHOFO HCIOJIb30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCCHHCBHOﬁ KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHre o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI, IIPOBEIECHUE
KaueCTBEHHBIX PEaKUUil Ha XJOPUA-UOHBI M HAOJIOJEHUE MPU3HAKOB MX MPOTEKAHUs, OIMbITHI,
oTpakaromue (pU3NYecKue U XMMUYECKHE CBONCTBA raJIOTEHOB M UX COEJUHEHUH (BO3MOYKHO
UCTIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C O0paslamMH XJIOPUAOB (TaJIOTEHHJIOB),
O3HAKOMJIGHHE ¢ oOpa3uamu ceppl M €€ COCIUHEHUSAMH (BO3MOXHO MCIIOJb30BaHUE
BUJEOMATEpHAJOB), HaONIOfeHHe Tpolecca OOYIJIMBaHUS — caxapa TIOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOThI, U3yUY€HHUE XUMHUECKUX CBOICTB pa30aBlieHHON CepHON
KHCJIOTHI, TIPOBEJICHHE KAaueCTBEHHOW peakiuu Ha Cynb(haT-WOH M HAOIIOJeHHE MpHU3HaKa e
NPOTEKAHUs, O3HAKOMIIEHHE C (PU3MUECKMMH CBOMCTBaMM a30Ta, (ocdopa M UX COeIMHEHHH
(BO3MOXKHO HCIIOJIb30BAaHHME BUEOMATEPHATIOB), 00pa3aMu a30THBIX U POCHOPHBIX YAOOpEHHIA,
HoJy4deHue, coOupaHue, paclo3HaBaHWE M HW3yYEHUE CBOMCTB aMMMaka, IpPOBEJICHUE
Ka4eCTBEHHBIX PEAKIMI Ha NOH aMMOHUS B (pocdaT-uoH U U3ydYeHUE MPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ ME/bIO (BO3MOYKHO MCIIOJb30BaHUE
BUICOMATEPHAJIOB), H3YYCHHE MOJETCH KpPUCTAUIMYECKUX pemETOK anmasza, rpadwura,
¢dysiepeHa, 03HaKOMJIEHHE € MPOLIECCOM aJCOPOLMH PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
YTIEM U yCTPOMCTBOM ITPOTHUBOTA34, MOTYUYCHHE, COOMpPaHUe, pacliO3HABAHUE U U3YUCHHUE CBOKICTB
YIJIEKHCIIOrO Ta3a, MPOBEAECHUE KAuyeCTBEHHbIX pPEakLUMi Ha KapOOHAT W CHIMKAT-HOHBI U
U3y4YeHHE IMIPU3HAKOB MUX I[POTEKAHUS, O3HAKOMJIEHHE C NPOAYKUMEHW CHIMKATHOU
IPOMBIIIJICHHOCTH, PellIeHHEe SKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe « BakHeine HemeTamisl 1 uX
COETUHEHUS.

MeTasibl 1 UX COeAHMHEHUS

OO01mas XxapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TOJ0KEHUS
B llepuoanueckoir cucreme xumuueckux snemMeHtoB . M. MeHneneeBa U CTPOCHHUS aTOMOB.
Crpoenue mertamioB. Meramnueckass CBA3b M METAUNIMYECKAs] KPUCTAUIMYECKAsl PEHIETKA.
DNEeKTPOXUMUYECKUN PSS HampsikeHuM MertauioB. dusmyeckue M XMMHUYECKHE CBOMCTBA



meTauioB. O6mmue crnocoObl ModydeHus: MetauioB. [IoHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
IpUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenouynble MeTaLIBL: MONOKEeHHE B [lepuoanyeckoil cucteMe XMMHUECKUX 3IeMEHTOB /.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaxOXJAE€HHE B Ipupoje. PU3nyeckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpHs U Kanus. [IpumeHnenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[IlenoyHO3eMENBHBIE METAJIIBI MArHUM U KAJIBLIMI: TTOJ10KeHUE B [leproauueckoil cucreme
xumuyeckux sneMeHtoB JI. M. MenaeneeBa, cTpoeHMe MX aTOMOB, HaxOXKJEHHUE B IPHUPOJE.
DU3NYECKUE U XMMHYECKUE CBOMCTBA MAarHvs M KajblUs. BakHellne COeIMHEHUs KabLMs
(oxcua, ruapokcu, cosr). JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHeHHS.

AmoMuHuii: monoxenue B llepuonnyeckoil cuctemMe XHUMHUYECKHUX dJeMEHTOB /.
N. Menneneesa, CTpoeHUE aTOMa, HAX0XKACHUE B ITpupoje. OU3sndyecKkue 1 XUMUYECKUE CBONCTBA
anmoMuHMS. AM(OTEpHbIE CBOWCTBA OKCUA U THJIPOKCH]IA AIIFOMHHHSL.

Kenezo: mnosoxenne B llepuogumyeckoil cucremMe XHMHYECKHX 23yeMeHTOB /I
. Menzeneea, cTpoeHHe aToMa, HaX0XAeHue B ipupojae. Puznyeckue 1 XMMUYECKHe CBOICTBA
xene3a. Okcuapl, Tuapokeuspl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
HOJIy4EHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMH METAJIJIOB U CIUIABOB, UX (PU3NUECKUMHU CBOMCTBAMHU, U3yUEHUE
pe3yabTaTOB KOPPO3HU METAIIOB (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSI OKCHJA KajblMsl M HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEJI0BaHUE CBOMCTB KECTKOM BOJBI, Ipolecca TOPEeHHs jKejie3a B
KHUCIOpoJie  (BO3MOXKHO — MCIIOJIb30BaHME  BUIEOMATEpHUaNiOB), MPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MAarHUs, KaJblHsl, aJIOMUHUSA, [IMHKa, *kene3a (II) u xenesa
(I1I), memu (1), HaGnroeHne U OMMCAHME MPOLIECCOB OKPAILIMBAHUS IJIJAaMEHH MOHAMU HaTpus,
Kadusg U KaJbLus (BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPHUAJIOB), HCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUJIPOKCHJIA LIMHKA, PELIEHUE SKCIIEPUMEHTAIbHbBIX 33j1a4 10
TeMe «BakHelne MeTaibl U UX COEAUHEHUS».

XuMHs 4 OKPY’KAI0LIas cpeaa
BemecTBa n mMarepualnbl B MOBCEAHEBHOM KMU3HU 4YeJIOBEKA. be3omacHOe MCIOIb30BaHUE
BEIIECTB M XUMHMYECKMX peakuuii B ObiTy. IlepBasg momomp Hpu XHMHYECKHUX OXKOTax H

OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPY KaIoIIe cpeapl (TIpenenbHas J0MyCTUMasi KOHIICHTPAIIHS
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHuN 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:
n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnnie ceasu



Peanmaum{ MCKIPCIMETHBIX CBsI3ei IIpu U3y4YCHUU XUMHUH B 9 knacce OCYHICCTBIISACTCA
4Ycpe3 UCII0JIBb30BAHNEC KaK 06HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/IfI, TakK 1 HOHfITPIfI, SIBJTFOIIINX CA
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOT' O ILIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyUHBIH (DaKT, TUMIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIAcCCHU(UKAIUs, TMEPHOINIHOCTh, HAONIOACHUE, JKCIICPUMEHT, MOJCINPOBAHUE,
HU3MEpPEHHE, MOJICIIb, SIBIICHHUE, TAPHUKOBBINA A(DPEKT, TEXHOJIOTHS, MaTePUAITBI.

®usuka: Marepusi, aToM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJI, H3OTOIbI,
PaIMOaKTUBHOCTb, MOJICKYJIAa, JJICKTPUUECKUN 3apsil, MPOBOAHUKH, MOJIYIPOBOJHUKH,
TUDJICKTPUKU, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAILTUIECKAS PEIIETKA, CIUIABBI, PU3NICCKUE BETHUNHBI, ¢IMHUIIBI
M3MEPEHUsI, KOCMUYECKOE ITPOCTPAHCTBO, TIJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHBIE yI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

['eorpacdusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOTIAeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

INNIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INIPOI'PAMMBI 10 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pe3yJbTaThl OCBOEHUS TMPOrPaMMbl OCHOBHOrO 00I1Iero oOpa3oBaHHs
JIOCTUTAIOTCS B X0J1e 00y4YeHHsI XUMUU B €IMHCTBE Y4eOHOUM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCUMCKUMU  COIIMOKYJIBTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH TOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYatoIUXCsl.

JIMYHOCTHBIE PE3YJIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM INO3UTHBHBIX LICHHOCTHBIX OPMEHTALMN M PACHIMPEHUE OIbITA IEATENBHOCTH HA €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOWICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACIIEINI0, TIOHUMAHMS 3HAYCHUs XMMHUYECKOH HAayKd B JKM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON MH(OpMaLUeil 0 MepeqoBbIX JOCTUKEHHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 YyCTpoiicTBe
MHpa 1 001IeCTBa;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

MPEJCTABICHUSI O COLMAIBHBIX HOpPMAax M MPaBWIAX MEXJIMYHOCTHBIX OTHOILICHHW B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, ydeOHO-
HCCJIEI0BATENIbCKOM, TBOPUECKON M JPYTUX BUIAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOH [NI€ATEIbHOCTU TPHU BBHINOJIHEHUU Y4YEOHBIX, TIO3HABATENbHBIX 3a71a4, BBIMOJIHEHUU
XUMUYECKHUX IKCMIEPUMEHTOB, CO3/IaHUN YUE€OHBIX TIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B MpoIecce ITOH y4eOHOU MesATEeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE



IMMOBCACHHUC U MOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C IO3UIUU HPABCTBCHHBIX U MPABOBBIX HOPM C y‘-IéTOM
OCO3HaHUS MOCJIEICTBHUI MOCTYIIKOB;

3) HNEHHOCTU HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE W  XUMHYECKOM  peakivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYyKH U COCTABIISIIOIIME OCHOBY ISt
IMOHMMAaHHA CYIIIHOCTHU HaquOfI KapTUHBI MUDPA, TPECACTABICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX
pa3BUTUA MIPHUPOJIBI, B3aUMOCBSI35X YEJIOBEKa C MPUPOIHOM Cpesioil, 0 poJii XUMUU B TTO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHMBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUUW MO XUMUH,
HeoOXoauMble s OObSICHEHHs HAOMIOAAeMbIX IPOLECCOB M SBJICHHUI, IO3HABATENbHOM,
UHGOPMAIIMOHHON U YUTATENLCKON KyIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIHBIMHU TEXHUYECKHUMH CPEACTBAMU
UH(GOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOY4YeHHIO U TO3HAHMIO, JFOOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEILCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHUS B ajbHEHIIEeM;

4) popMupoBaHUA KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3J0pOBBI 00pa3 JKU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUSITHE BPEAHBIX MPUBBIYCK
(ymoTpebsieHuss ajiKoroJis, HAapKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOECHUS MPaBUI
0€30MacHOCTH NP OOpAIICHUH ¢ XUMHUUECKUMHU BEIIECTBAMU B OBITY U peanbHON KU3HHU;

5) TpyaoBoro BocnuTaHmsi:

MHTEpeC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuii 1 Tpyda pa3IuyHOro poja, yBaKeHHE K
TPYZy U pe3yJibTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HaHUW 10 XHUMHUH, OCO3HAHHBIA BBHIOOP WHIUBUAYAJIbHOW TPAGKTOPUU MPOAOKEHUS
O6p330BaHI/I$I C y‘IéTOM JIMYHOCTHBIX HHTCPCCOB U CHOCO6HOCTI/I K XHUMMHHU, OGHICCTBQHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENTHOW TPO(EeCcCHOHATBHON JEATeTbHOCTH W Pa3BUTHUS
HEOO0XOAUMBIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ECCHOHAIBHON Cpee;

6) 3K0JI0TMY€eCKOT0 BOCITUTAHUS

9KOJIOTHYECKH IIe/IeCO00pa3HOe OTHOIIEHHE K TPUPOEe KaK NCTOYHMKY JKM3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBaHMs, MOHUMAHHE HEHHOCTH 3JI0POBOIO M 0E30MacHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS TIPAaBUI OE30MaCHOTO MOBEACHHSI TIPHU paboTe ¢ BEIIECTBAMHU,
a TAK)KE B CUTYAIUAX, YIPOKAIOIIMX 3I0POBBIO M KU3HH JIFOIEH;

CHOCOOHOCTH IPUMEHSATh 3HAHUS, [10JIy4aeMble IIPU U3yUYE€HUH XUMUH, JUI PELICHUs 3a/1a4,
CBSA3AHHBIX C OKpYXKAloLlEeld IPUPOJHOM CPENOM, Ul IOBBIIIECHUS YPOBHS DSKOJOTMYECKOU
KYJIBTYpBI, OCO3HaHHUsS INI0OOAIBHOIO XapaKTepa 3KOJIOTMYECKUX MpoOiIeM U IMyTed MX pellieHus
IIOCPENCTBOM METOJOB XUMUH, HKOJIOTMYECKOIO MBIIUICHMS, YMEHHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHON M COLMAJILHON NIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI



B cocraBe MerampeaMETHBIX pE3yJlbTAaTOB BBIIEIAIOT 3HAYMMbIE U1 (HDOPMUPOBAHMS
MHPOBO33pEHUs OOLIeHayYHble TIOHATHS (3aKOH, T€OpHUs, MPUHLHMII, TUMoTe3a, (akT, cucrema,
IpoIlecC, SKCIEPUMEHT U JIpYroe.), KOTOpbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUM U3 ATUX MPEeAMETOB (POPMUPOBATH MPEACTABIEHUE O
LIEeJIOCTHONW HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe AEUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble oOecrnednBaroT (HOpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU AeSITEeTbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJbHbIE YUeOHbIE TeHCTBHS
Ba3zoBble JJornueckue aeiicTBus:

YMCHHUSA HCIIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA IIPpH OCBOCHHU 3HAHUIM:
PACKPBIBATH CMBICII XUMHWYCCKUX MOHSATHH (BBI,Z[CJ'IHTB HX XapaKTCPHBIC IPHU3HAKU, YCTAHABJINBATH
B3aUMOCBA3b C IOPYyIruMu HOH?ITI/ISIMI/I), HCIIOJBb30BaTh IIOHATHUA IJIA 00BACHEHUS OTACIBbHBIX
(I)aKTOB nu HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUS U KPUTCPUU IJIA I(J'IaCCI/I(bI/IKaI_[I/II/I XUMHWYCCKUX BCIICCTB
1N XUMHYCCKUX peaKuHﬁ, YCTaHAaBJIMBATh MPUUYMHHO-CICACTBECHHBLIC CBA3U MCXKIY 00BbeKTaMH
HU3YUCHUA, CTPOUTH JIOTMYCCKHUC PACCYKICHUSA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBOJbI M 3aKJIIFOUCHU S,

YMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATHUS (MPEAMETHBIE M METAINPEJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XUMHMHU MOJIEJIbHbIE MPEACTABICHUS — XMMUYECKUIM 3HAaK (CUMBOJI 3JIEMEHTA),
xuMHueckass (GopMysia M ypaBHEHHE XUMHYECKOW peaklud — TPU pPElIeHud YydeOHo-
[O3HABATEJIbHbIX 3a/Jady, C Y4YETOM OTHUX MOJEIBHBIX IIPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYWHHO-CIICJACTBEHHBIE CBS3U H
IIPOTUBOPEYMS B U3YUAEMBIX MPOLIECCaX U SBJICHUSX.

Ba3zoBble ucciaenoBareLCKUe JeiiCTBUA:

YMCHHUEC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TAK)XXC B KadyeCTBC OCHOBBLI JIA (l)OpMI/IpOBaHI/I}I TUIIOTE3blI 10 HPOBCPKE MNPABUIIBHOCTH
BBICKa3bIBA€MBIX Cy>KI[€HPII71;

npruoOpeTeHne OIbITa MO TUIAHMPOBAHUIO, OPTaHM3ALUU U TPOBEACHUIO yUYECHHUECKUX
9KCHEPUMEHTOB, YMEHHE HAOII01aTh 3a X0A0M IpoIlecca, CAMOCTOSTEILHO TPOrHO3UPOBATh €ro
pe3ynbTar, (HopMyIUpOBaTh OOOOIICHHS M BBIBOJBI 0 pPE3yJNbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEI0BaHMsI, COCTABIIATh OTYET O MPOJIEIaHHON padorTe.

PatGora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIINIO Pa3IMUHbIX BHI0B
1 GOpM MpeCTaBICHHS, TOTYyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HayYHO-TIOMYJIsIpHAs IUTepaTypa
XMMHUYECKOI'0 COJIepKaHus, CIIpaBOYHbIE TOocoOus, pecypchl IHTepHeTa), KpUTUUECKH OLIEHUBATh
NPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALINIO;

YMCHHUC IMPUMCHATH PA3JIMYHBIC MCTOAbBI U 3aIIPOCHI IIPU MMOUCKE U OT60p€ I/IH(i)OpMaI_[I/II/I n
COOTBCTCTBYIOIINX JaHHBIX, HCOGXOI[I/IMLIX JJI BBIITOJIHCHU A y‘IC6HBIX 1 IMO3HaBaTCJIIbHbBIX 3aJa4
OHpe,Z[CJ'IéHHOFO THIIA, npno6peTeHI/Ie OIbITA B 00JaCTH MCIIOJIb30BaHUS I/IH(i)OpMaHI/IOHHO-
KOMMYHUKATHBHBIX TGXHOHOFHﬁ, OBJIaACHUC Ky.TIBTypOﬁ AKTUBHOI'O UCIIOJIBb30BAHUS Pa3JINYHbBIX
IIOMCKOBBIX CHCTEM, CaMOCTOATCIIBHO BBI6I/IpaTB OIITUMAJIBHYIO (bOpMy MMpeaACTaBJICHUA



UHQOPMALIMU U WUTIOCTPUPOBATH pEIlaeMble 3a/aud HECIOXHBIMH CXEMaMH, JAMarpaMMaMi,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSAMU;

YMEHHE HCIOJb30BaTh M AHAJIM3MPOBATH B MpoIlecce YU4eOHOH W HCCIIEIOBATEIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKaroIe MPUPOAHOMN CPEebl.

KOMMyHI/IKaTHBHLIe YHuBEpPCAJIbHLIC yqeﬁnble JeCcTBUA:

yMEHHs 3a/laBaTh BOMPOCHI (B XOA€ Auanora W (WIU) JUCKYCCHM) IO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMyIHpPOBATH CBOW MPEIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
MPEVIOKEHHOM 3a/1a4H;

YMEHUS TIPEJCTABIIATH MOJIyYCHHBIC PE3YJIbTAaThl T03HABATEIBHOMN NEATEILHOCTH B YCTHBIX
N TMHUCBbMCHHBIX TCKCTax; ACJIATh MPE3CHTAUWIO PE3YJbTATOB BBIIIOJHCHUA XUMHUYCCKOI'O
IKCHEpUMEHTa (J1a00paTOPHOTO OIMbITa, J1a0OpaTOPHO pPabOTHI MO HMCCICAOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOEKTA);

yMeHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIHHOU U
UCCIIEIOBATEIILCKOW JICATENIBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yu&Ta
00X HMHTEPECOB W COTJIACOBAHMS MO3UIUHN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPIWHAIIMS COBMECTHBIX JICHCTBHIMA, ONpe/elIeHEe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYyTHE).

PeryasiTuBHble yHUBEpPCcaAJIbHbIE YUeOHbIE 1eCTBHA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LN AESATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIMPOBaTh M TMpPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTh, BBIOMpATH
Haubosee 3P PeKTUBHBIE CIIOCOOBI pElIeHNs Y4EOHbBIX 1 TO3HABATENbHBIX 33724, CAMOCTOSTEIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBINA AJITOPUTM JICUCTBHI MTPY BBIIOJIHEHUH 3a]TaHUI
C y4€TOM TIOJIyYEHHUs HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTAaX — BEIIECTBAX M PEaKIHIX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOTO PE3YJIbTaTa 3asABJICHHOM LEIU, YMEHHUE HCIOJIb30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, MpeIJlaraeMble B YCIIOBUM 3aJJaHUI.

NNPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB II0 OCBOEHUIO 0053aTENBHOIO COZAEp KaHUs,
YCTAHOBJICHHOTO JaHHON (enepanpHON pabouell MporpaMMoOMN, BBIIEISIOT: OCBOCHHBIE
oOydJarIuMUCs Hay4yHble 3HAHUS, YMEHUS M CHOCOOBbI JeWCTBUM, crneuuduueckue s
OpeMETHOW 001acTH «XUMUS», BHUIbl JIEATEIBHOCTH MO TMOJYYEHUIO HOBOI'O 3HAHMSA, €ro
UHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIHSIX.

K xonmy oOydenus B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE OJDKHEI
OoTpakaTb CHOPMUPOBAHHOCTH Y O0YHYAIOIINXCSI YMEHUI:

PacKpbIBATH CMBICII OCHOBHBIX XMMHWYECKHUX HNOHATHH: aTOM, MOJIEKYJAd, XUMUYECKUM DJIEMEHT,
MIPOCTOE BEUIECTBO, CIIOKHOE BEILECTBO, CMECh (OJHOPOAHAS M HEOIHOPOHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAS aTOMHAs M MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JIEMEHTa B COCIMHEHMH, MOJIAPHBIH 00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIICHUS, XHUMHUYECKas peakuus,
KJaccu(uKaus peakiyii: peakluud COeIMHEHMS, PEaKIUh Pa3JIOKEHUs, PeaKlUu 3aMEeleHHUs,
peakuuu oOMeHa, 3K30- U YHI0TEPMUYECKUE PEaKIUH, TEIIOBOM 2P eKT peakuuu, 1apo aroma,



JNEKTPOHHBIN CIION aTOMa, aTOMHAasi OpOUTaNb, PANyC aTOMa, XUMUYECKasi CBS3b, MOJSIpHAS U
HEMnoJIsipHasi KOBaJICHTHAsl CBsI3b, HOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J0Jis
BelecTBa (MPOLEHTHAS KOHIICHTPAIHsI) B PaCTBOPE;

WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHITHI U IPUMEHSTH 3TU MOHATHS TIPH
ONMCAHUU BELIECTB U UX MPEBPALLCHU;

WCIIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBlieHUS (opMyJ BEUIECTB U ypaBHEHUM
XUMHUYECKUX PEAKIUN;

OTpe/eNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIIEHUS
JJIEMEHTOB B OMHApHBIX COEIUHEHUSX, MPUHAAJIC)KHOCTh BELIECTB K OMNpeNeIEHHOMY KIaccy
COCIMHEHUH TI0 PopMyIiaMm, BUI XUMHUECKOM CBSI3H (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKHUX
COEIMHEHMUSIX;

packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. . MenzaeneeBa: 7eMOHCTpUPOBATh TOHUMAHUE
NEePUOJINYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX JJIIEMEHTOB OT MX TMOJOXKEHHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHHSI MACChI BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHAa ABOTapo;

OTHCHIBATh M XapaKTepH30BaTh TabmuuHyio ¢opmy I[leprmomnyueckoil CHUCTEMBI XUMHUYECKHUX
9JIEMEHTOB: Pa3INuaTh MOHITHS «TJIaBHAS MOATpymnmna (A-rpymnma)» u «mnodbouynast noarpymnmna (b-
TPYIIa)», MaJible ¥ OOJBIITNE TIEPHOIBI, COOTHOCUTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B TAOJIHIIE
«lleproguueckas cucrema xumuuyeckux osnemeHToB J[. W. MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, obliee
YHCJIO AJIEKTPOHOB U PACIPEIETICHUE UX 10 AIEKTPOHHBIM CIIOSM);

KJIacCCU(UIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XMMHUUECKHE peaKluu
(M0 4KCy U COCTaBY YYacCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3P PeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3jIMYHBIX KJIACCOB,
MOATBEPIK/1asi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKHUX
peaKuuii;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX KAU€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUNA B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTENIbHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIO
XMMHUYECKOI0 3JIEMEHTa MO (opMyJie COECIUHEHHS, MacCOBYIO JOJIO BEIIECTBAa B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKInu;

MIPUMEHSITh OCHOBHBIE OINEPALUU MBICIUTEIbHON JESITENbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHHUE,
0000111eHIe, CUCTEMATH3AINIO, KITacCU(UKAIIHIIO, BHISIBICHUE PUYMHHO-CIICICTBEHHBIX CBSI3EH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XWMUYECKHX PEaKIUi, €CTECTBEHHO-HAYyYHBIE METO/IbI
No3HaHUs — HaOII0IeHIEe, U3MEPEHUEe, MOIETTUPOBAHUE, IKCIIEPUMEHT (peabHbIN M MBICTICHHBIN );
CJIeIoBaTh MpaBUiIaM IOJIb30BaHUS XUMUYECKOW MOCYZ0N U 1abopaTOpHBIM 000PYJOBAaHHUEM, a
TaK)Ke MpaBUIaM OOpaIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKILHUSMU 1O BBHITTOTHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TIOJYYECHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Boopoa M KHCIOpPOAa), MPUTOTOBIEHUIO PACTBOPOB C OMpEeAeNEHHOM MaccoBOW Joyei
pacTBOPEHHOTO BEMIECTBA, IUIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHE OSKCIEPUMEHTHI 10
pacroO3HABAaHUIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBI0 HHIWKATOPOB (JaKMyc,
(denondraners, METUIOPAHK U IPYTHUE).

K xonmy oOydenus B 9 KJjacce nmpeaMETHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE OJDKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHSTUNA: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHUOH, TPOCTO€  BEIIECTBO, CIOKHOE  BELIECTBO,  BAJIEHTHOCTb,
IIEKTPOOTPUIATENILHOCTh, CTENEeHb OKUCICHMS, XUMHYECKas peaklus, XHUMHUYecKas CBs3b,
TETIOBOM 3(PPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, pacTBOp, DIEKTPOJIUTHI, HEITEKTPOIHUTHI,
INEKTPOIUTUYECKAs] JUCCOLMAIMS, PEaKIMM HOHHOro OOMEHa, KaTajlu3aTrop, XUMHUYECKOoe
paBHOBecHue, 0OpaTHUMble U HEOOpaTUMBbIE PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY,



OKHCIIUTEb, BOCCTAHOBMTENb, OKHCICHHE M BOCCTAHOBJIEHHE, AIIOTPONUs, aM(pOTEPHOCTb,
XUMHYECKasi CBSI3b (KOBaJICHTHAs, WOHHAs, MeTaJuIM4yecKas), KpHUCTaJUIMuecKas pemérka,
KOppO3Usl METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW peakluu, MNPEIeNIbHO J0IMyCTUMAas
koHuenTpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITHI U MIPUMEHSTH 3TU MOHATUS TIPU
OIMCAaHUU BEIIECTB U UX MPEBPAILECHUI;

UCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIEHUS (OPMYJT BELIECTB M YpaBHEHHM
XUMUYECKHUX PEAKIIUI;

ONpEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX DJIEMEHTOB B COEAMHEHHUAX
pPa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OMNPENEIIEHHOMY KIJIACCy COEAMHEHUN MO
(dhopMynam, B XUMUYECKOH CBS3H (KOBAJICHTHAs, MOHHASI, METAJUTMYECKAasi) B HEOPTraHMUECKHUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOH (opmyse, XxapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHNUH, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOIO BELIIECTBA;
packpeiBaTh cMmbica [lepuoanueckoro 3akona [[. WM. MengeneeBa u JIE€MOHCTPHPOBATH €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepH3oBaTh TaOnu4Hylo ¢opmy Illepuoguueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3iiMyaTh MOHATUS «IJIlaBHas moArpymnmna (A-rpynmna)» u «rnoOouHas
noarpynna (b-rpynma)», manble u Oojbline NEpUOIbl, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTHKaAMH CTPOEHHUS aTOMOB
XMUMHUYECKHX JIEMEHTOB (COCTaB U 3aps] AApa, 00I11ee YUCIIO0 3JIEKTPOHOB U pacipeeeHUe UX MO0
ANEKTPOHHBIM CJIOSIM), OOBSACHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U
UX COEJIMHEHMM B Mpejesiax MajblX MEPUOJOB M TIABHBIX MOATPYII C YYETOM CTPOEHHUS HX
aTOMOB;

KJ1accu(pUIUPOBaTh XUMHUECKUE 3JIEMEHThI, HCOPraHMUECKUE BEILECTBA, XMMUUYECKUE PEaKIHH
(10 YKCITy ¥ COCTaBY y4aCTBYIOLIUX B PEAKLIMHU BEILIECTB, [10 TEIVIOBOMY 3P PEKTY, IO U3MEHEHUIO
CTETIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);

XapakTepU30BaTh (OMHUCHIBATH) OOIME U CHENU(PUUECKHE XMMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPK/Iasi ONUCAHUE IPUMEPAMH MOJIEKYISPHBIX U UOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIAATh YPABHEHUS MIEKTPOJIUTUYECKON TMCCOLMALINN KUCIIOT, UIEJIOUEH U COJIEH, TIOJHbIE U
COKpaIEHHbIE YPaBHEHMsI PEAKIMI HOHHOTO OOMEHAa, YpaBHEHMs PEeaKiil, OATBEPKIAOIINX
CYLLIECTBOBAHHE FEHETUUECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3JIIMUHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKLUN TOCPEICTBOM COCTaBICHUS
9JIEKTPOHHOI0 OajaHca ATUX PEeaKIHii;

MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH MIPOTEKaHUs
XUMUYECKHUX MPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO [JOJIIO
XUMHYECKOTO JJIEMEHTa Mo (opMylie COECTUHEHUS, MAcCOBYIO JOJIO BEIIECTBAa B PACTBOPE,
IPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKkuy;

coONroAaTh MpaBUiia MOJB30BAHUS XUMHUYECKOW MOCY/I0M U 1ab0paTOpHBIM 000OpyAOBaHUEM, a
TaKk)Ke IpaBuiia oOpallleHusl ¢ BELIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMHU IO BBIITOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrieKkucsoro rasa);

MPOBOANTh PEAKIUH, TMOATBEPXKIAIOIINE KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IyTEM XJIOPHUA-, OpOMHI-, HOAMI-, KapOoHat-, ¢ocdar-, cuamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M HMOHBI H3YYEHHBIX  METaJUIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OTEPAlliU MBICIUTEIBHON JACSITENbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
0000111eHrEe, CUCTEMATU3aLMI0, BBISIBJICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€M — JUISl U3y4YEHUs
CBOMCTB BELIECTB U XHWMHUYECKUX PEAKIHI, €CTEeCTBEHHO-HAYYHbIE METOJbI IO3HAHUS —
HaOJII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
No HaunmeHnoBaHue pa3esioB U TeM MPOrpaMMBbI KonudecTBo yacos | OnekTpoHHBIE (IU(PPOBLIE)
n/m Bcero| Konrponsnsie || IlpakTnueckume 00bpa3oBaTeNbHbIEC PECYPChI
paboThI paboThI
|Pa321e.11 1. IlepBoHaya/JIbHbIE XUMUYECKHE TOHATHS
1.1 [ Xumus — BaxkHast 00J1aCTh €CTECTBO3ZHAHUS U TPAKTUUECKON 5 2 bubmuorexa [JOK
NESITEIIbHOCTH YEIOBEKa https://m.edsoo.ru/7f41837¢
1.2 ||BemecTBa 1 XUMHUYECKUE PEAKIIUU 15 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c

|I/IT0ro 10 pasaeimy ” 20 ”

|Pa3;[en 2. BaskHeiilne npeACTaBUTEIM HEOPraHUYECKUX BelleCTB

2.1 |Bo3myx. Kucnopon. [Torsitiue 06 okcugax 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
2.2 |Bomopona.IloHsiTue 0 KUCIAOTAxX U COAX 8 1 bubnmnoreka [JOK
https://m.edsoo.ru/7t41837¢c
2.3 ||Bona. PactBopsl. [lonsaTHe 00 OCHOBaHUAX 5 1 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIacChl HEOPraHUYECKUX COEIMHEHUN 11 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Wroro no pazaeny ” 30 ”

Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. Ctpoenne arToM0B. XUMHYECKasi CBA3b.
OKMCIUTEIbHO-BOCCTAHOBHUTEILHbIE PeaKuuu

3.1 |[ITlepuoamyeckuii 3akoH u [lepuoanueckas cucrema 7 bu6mmoreka [IOK
xumudecknx dnmementoB [l. M. Menaeneesa. CTpoeHue aroma https://m.edsoo.ru/7f41837¢

3.2 |[Xummdaeckas cBs3b. OKHCINTEIIbHO-BOCCTAHOBUTEIIBHBIC 8 1 bubnuorexa [JOK
peaKINH https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 15 bu6muoreka [JOK
https://m.edsoo.ru/7t41837¢c




No HaunmeHnoBaHue pa3aesioB U TEM MPOrPaMMBI KonudecTBo yacos | DOnexkTpoHHbIE (IU(PPOBLIE)
n/m Bcero| Konrponsnsie || IlpakTnueckne 0bpa3oBaTeNbHbIC PECYPChI
paboThI paboThI
PeszepBHOE Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
IOBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 | 5 |
9 KUIACC
Ne HauMeHnoBaHue pa3aesnoB U TeM MPOrpaMMbl | KomnnuectBo yacos DnexTpoHHBIE (ITUPPOBLIC)
n/m Bcero|| Konrponbusie | Ilpakruyeckue 0bpazoBaTenbHbIE PECYpCEI
padboThI paboThl
Pa3znen 1. BeniecTBO 1 XUMHUYeCKHUE PeaKIUu
1.1 |[ToBTOpenue u yrmyOiaeHre 3HAHUI OCHOBHBIX Pa3ieiioB 5 1 bubnmnoreka [JOK
Kypca 8 kiracca https://m.edsoo.ru/7t41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIUIA 4 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
1.3 |[DnexTponuTuueckas auccouuanus. XUMUYECKUE PEaKiy B 8 1 1 bubmmoreka [JOK
pacTBopax https://m.edsoo.ru/7t41a636
|I/IT0ro 0 pasaeny || 17 ||
|Pa3;[en 2. HemMeTaJJIBI M UIX COeTHHEHUS
2.1 ||Obmras xapakTepUCTHKAa XUMHUECKUX d1eMeHTOB VIIA- 4 1 bu6mmoreka [JOK
rpynnsl. ['anorenst https://m.edsoo.ru/7t41a636
2.2 ||OGmas xapakTepuCTUKa XUMUUYECKUX 3TIEMEHTOB VIA- 6 bubnuorexa [JOK
rpynnsl. Cepa u e€ coeqMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||O6mas xapakTeprucTUKa XUMHUECKUX 2JIEMEHTOB V A- 7 1 bubmorexa [JOK
rpynmsl. A30T, Gochop U uX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||OGmmas xapakTepUCTUKa XUMHUYECKUX 3T1eMeHTOB [VA- 8 1 2 bubmuorexa [JOK
rpynnbl. YTaepoa U KpeMHHM U UX COeTUHEHUs https://m.edsoo.ru/7t41a636
|I/ITOro 10 pasaeiy || 25 ||




DOnexkTpoHHBIE (IU(PPOBLIE)

No HaumeHnoBaHue pa3iesioB U T€M IPOrpaMMBbI KonnuecTBo wacon
n/m Bcero| KonTponbHEIE IIpakTHyeckue 00bpa3oBaTeNbHbIE PECYPChI
paboThI paboThI
|Pa311e.11 3. MeTa/uIbl M HX COeAMHEHUS
3.1 ||O6mmue cBO¥iCTBA METAJLIOB 4 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 ||Baxueiimme MeTauIbl U UX COSTUHCHUS 16 1 2 bubmuorexa [JOK
https://m.edsoo.ru/7t41a636
|I/ITOro 110 pasjaeny || 20 ||
|Pa3;[en 4. XuMus ¥ OKpYyKawouias cpeaa
4.1 |BemecTBa n MaTepuaibl B )KM3HU Y€IOBEKA 3 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636
|I/IT0ro 0 pasaeiy || ||
PezepBHoe Bpemsi bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
IOBIIEE KOJIMYECTBO YACOB 10 IIPOTPAMME | 68 | 4 I 7 I
MNOYPOYHOE IIJNIAHUPOBAHHUE
8 KUIIACC
Ne Tema ypoka KonunuecTBo yacos | [ara DJeKTpOHHBIE TU(PPOBBIE
n/m Beero| Koutpomsmbie | Ipaxriueckue | H3YUeHHA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU 4esloBeKa. Tena u 1 bu6nuoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 ITougaTue o MeTOIax MO3HAHUS B XUMUH 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227¢
3 |[Ipaktuueckas pabota Ne 1 «IIpaBuna paboTsl B 1 bubnuorexa [JOK

naboparopuu U IpuéMbl 0OpanieHus ¢ 1a00paTOPHBIM

000pyTI0BaHHEM)

https://m.edsoo.ru/ff0d23dc




No Tema ypoka KonnuecTBo yacos Hara DNeKTpOHHBIE ITU(PPOBHIC
n/n Beero|| Kontponbhbie || TTpaktuueckue | H3Y9CHAS o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
4 |Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 bubnnorexa [HOK
cmecei https://m.edsoo.ru/ff0d26ca
5 |[[Ipaktuueckas pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmmoreka [JOK
MIpUMEPE OYUCTKH TOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJIEKYJIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
7 |[Xumuueckue 31eMeHThl. 3HaKU (CUMBOJIbI) XUMHUYECKUX 1 bubnnorexa [JOK
HJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTblie U CIOXKHBIE BEIIECTBA 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
9  ||ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 |3axoH mOCTOAHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1 bu6mmorexa [IOK
dbopmyna. BaTeHTHOCTh ATOMOB XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OTHOCHTENbHAs aToMHast Macca. OTHOCUTEIbHAS 1 bubmuoreka [JOK
MOJIEKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBad I0JI1 XUMHUYECKOT'0 DJIEMEHTA B COETUHEHUN 1 bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d350c
13 |[KomnuectBo BemecTBa. Monb. MonsipHast Macca 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d5230
14 || ®usnueckue U XUMUYECKHUE SIBJICHUA. XUMHUECKas 1 bubnmoreka [JOK
peaKIms https://m.edsoo.ru/ff0d37fa
15 |[ITpu3Haku 1 yCcIOBHS IPOTEKAHUS XMMUUYECKUX pEeaKInil 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6
16 |3akoH coxpaHEHHs MAaCChl BEIIECTB. XUMHUUECKHE 1 bubnuoreka [JOK

YPaBHCHUS

https://m.edsoo.ru/ff0d3b88




No Tema ypoka KonnuecTBo yacos Hara DNeKTpOHHBIE ITU(PPOBHIC
n/n Beero|| Kontponbhbie || TTpaktuueckue | H3Y9CHAS o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
17 |[BeraucieHus KOJIUYECTBA, MAaCChHI BEIIECTBA I10 1 bu6mmorexa [IOK
YpaBHEHHUSIM XMMUYECKUX PEaKIUii https://m.edsoo.ru/ff0d5708
18 |[Knaccudukarus XUMUYECKUX peakuil (COeAMHECHUS, 1 bubmmoreka [JOK
pasoKeHUs, 3aMeIeHUs, 0OMEeHa) https://m.edsoo.ru/ff0d3134
19 M. B. JIoMOHOCOB — Y4Y€HBIH-IHIUKIOTEIUCT. 1 bu6nmoreka [IOK
O060011IeHNe U cUCTEeMaTH3alUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 |KontposbHas padota Nel no reme «Bemiectsa u 1 1 bubnnorexa [JOK
XMUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 |Bo3nyx — cmech razoB. Coctas Bo3nyxa. Kucinopon — 1 bubmmoreka [IOK
9JIEMEHT U TpocToe BeriecTBO. O30H https://m.edsoo.ru/ff0d448e
22 ||®u3nyecKre U XMMUYECKUE CBOMCTBA KUCIOPO1a 1 bu6nmoreka [IOK
(peakuuu okucieHus, ropeane). [lonstue o0 okcumax https://m.edsoo.ru/ff0d4614
23 ||CrocoObl momy4deHust KUCIOPOo/1a B TAOOpaTOPHUH U 1 bubnuotexa [JOK
POMBIIIIICHHOCTH. [IpuMeHeHue kuciopoja https://m.edsoo.ru/ff0d497a
24 ||TerutoBoi > PeKT XUMUUYECKON pEeaKLUH, TIOHATUE O 1 bu6mmoreka [IOK
TEPMOXMMHYECKOM YpaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
HHJIOTEPMHUYECKUX PEAKLUAX
25 ||TommuBo (HedTh, yroip U MeTaH). 3arpsa3HEHUE BO3yXa, 1 bubnnorexka [JOK
CIIOCOOBI €0 IPEIOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
26 |[[IpakTnueckas padota Ne 3 no reme «Ilomyuenue u 1 1 bu6nuoreka [IOK
coOupaHue KHCIOPO/Ia, U3yYCHUE €T0 CBOWCTB)» https://m.edsoo.ru/ff0d4ae2
27 |[Bomopona — 3JIEMEHT U MPOCTOE BelecTBO. Haxoxenue 1 bubmuorexa [JOK
B IIPUPOJIE https://m.edsoo.ru/ff0d4dd0
28 | Pusnueckue U XMMHUYECKHE CBOMCTBA BOJOPO/A. 1 bubnmnorexa [JOK

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0




No Tema ypoka KonnuecTBo yacos Hara DNeKTpOHHBIE ITU(PPOBHIC
n/n Beero|| Kontponbhbie || TTpaktuueckue | H3Y9CHAS o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
29 |I[ToHATHE O KUCIOTaX M COJISAX 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 ||CriocoObI monydeHust BOAOPOAA B TabopaTopuu 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |IIpaktuueckas pabota Ne 4 mo teme «Ilonydyenue u 1 1 bubmoreka [JOK
coOupaH#e BOAOPOJIa, U3yUYEHUE €T0 CBOHCTBY https://m.edsoo.ru/ff0d4142
32 |[MonspHblil 00b€M ra3oB. 3akoH ABOraapo 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d542e
33 |[Beruucnenust 00bEMa, KOIMYECTBA BEIIECTBA Ta3a MO €ro 1 bubnmoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 | BeruucieHust 00bEMOB ra3oB 110 YPaBHEHHIO PEaKIIUK Ha 1 bubmuoreka [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUH ra30B https://m.edsoo.ru/ff0d5708
35 ||Pusmdeckne u XUMHUYICCKUE CBOKMCTBA BOJIbI 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBanwii. [TorsiTHe 06 MHAMKATOpPAX 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 ||Bona kak pactBoputelsb. HackllieHHbIE U HEHACHIILICHHBIE| | bu6nmmoreka [IOK
pacTBopbl. MaccoBas 1oJ1st BEIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
38 |[Ipaktuueckas padota Ne 5 o teme «IIpuroroieHue 1 1 bubnuorexa [JOK
pPacTBOPOB € ONPEAEIEHHON MacCOBOU JOJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBA»
39 |[KontponbHas padota Ne2 mo treme «Kucnopoz. Bomopon. || 1 1 bubnnorexa [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 |Okcunsl: cocTaB, Kiiaccu(UKamms, HOMCHKJIATypa 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0d664¢




No Tema ypoka KonnuecTBo yacos Hara DNeKTpOHHBIE ITU(PPOBHIC
n/n Beero|| Kontponbhbie || TTpaktuueckue | H3Y9CHAS o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
41 |[Ilomy4yeHre 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bu6mmorexa [IOK
OCHOBHBIX U aM()OTEpHBIX OKCUI0B https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHMS: COCTaB, KJIACCU(pHUKAIIM, HOMEHKIATypa 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 |[IlomydyeHre U XUMHUYECKHE CBOMCTBA OCHOBAHUI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 | Kucnotsl: cocTas, Ki1accuukaius, HOMEHKIATypa 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0dfee2
45 |[IlomydyeHue U XUMHUYECKHE CBOMCTBA KUCIOT 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0dfee2
46 ||Conu (cpeaHue): HOMEHKIATYpa, CIIOCOOBI MOTYYEHUS, 1 bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[lIpaktuyeckas padora Ne 6. Pemenue 1 1 bubnuotexa [JOK
HKCIEPUMEHTANIBHBIX 33124 10 TeMe « OCHOBHBIE KJIacChl https://m.edsoo.ru/00ad9b7¢c
HEOPTraHNYECKUX COCTMHECHUI
48 |['eneTnueckas CBsI3b MEKY KJIaCCAaMU HEOPTaHUYECKUX 1 bubmuorexa [JOK
COCIMHEHU N https://m.edsoo.ru/00ad9a50
49 ||O6o0IeHHE U CUCTeMATH3AIIHSI 3HAHHHA 1 bubmmoreka [JOK
https://m.edsoo.ru/00ad9cb2
50 |KontponbHas padota Ne3 o treme "OCHOBHBIE KIacChl 1 1 bu6nuoreka [IOK
HEOPraHMYECKUX COCTMHECHUI" https://m.edsoo.ru/00ad9ela
51 |[IlepBble MOMBITKY KiIaccuUKALME XUMHUYECKUX 1 bubnnorexa [JOK
aiieMeHTOB. [IOHSTHE O TPYyMITax CXOAHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[Ilepuonnueckuii 3akoH u [lepuonnyeckas cucrema 1 bubnmnorexa [JOK

xuMudeckux 3yemenToB . . Mengeneesa

https://m.edsoo.ru/00ada52c




No Tema ypoka KonnuecTBo yacos Hara DNeKTpOHHBIE ITU(PPOBHIC
/o Beero|| Kontponbhbie || TTpaktuueckue | H3Y9CHAS o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
53 |[lepuompl, TpymIIbl, TOATPYIIITHI 1 bubmuorexa [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atomoB. CocTtaB aTOMHBIX siiep. 30Tomnbl 1 bubmmoreka [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubmoreka [JOK
[Tepuoauueckoii cuctemsl /1. . Menneneena https://m.edsoo.ru/00ada6bc
56 |XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA IO €T0 1 bubmuorexa [JOK
nonoxenuto B [lepuonnueckoii cucreme . U. https://m.edsoo.ru/00ada824
Menneneena
57 |3nauenue [lepuoanueckoro 3akoHa JJisl pa3BUTUS HAYKU 1 bubmmoreka [JOK
u npaktuku. . . MenneneeB — yu€Hblii, negaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 ||27eKTpOoOTpULIATEIBHOCTh AaTOMOB XUMHUUYECKUX 1 bubmuorexa [JOK
AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 ||[MonHas xuMHu4ecKasi CBSI3b 1 bu6mmorexa [IOK
https://m.edsoo.ru/00adac34
60 |[KoBasieHTHas NOJSAPHASE XUMUYECKAsI CBSI3b 1 bubnmoreka [IOK
https://m.edsoo.ru/00adaab8
61 |([KoBajsieHTHas HEMOJIApHAS XUMUYECKas CBSA3b 1 bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
62 |CtenieHb OKUCIICHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/00adae28
63 ||OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINHI 1 bubmmnoreka [JOK
https://m.edsoo.ru/00adb076
64 || OxucnuTeIn U BOCCTAHOBUTEIIN 1 bub6nmmoreka [IOK

https://m.edsoo.ru/00adb076




No Tema ypoka KonnuecTBo yacos | Hara DNeKTpOHHBIE ITU(PPOBHIC
/o Beero|| Kontponbhbie || TTpaktuueckue | H3Y9CHAS o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
65 ||Kontponbnas padota Ne4 o reme «CtpoeHue aToma. 1 1 bubmuorexa [JOK
XUMUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 |[Pe3epBHBIii ypok. OO00IIeHNE U cucTeMaTu3anus 3HaHui || 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb33c
67 |[Pe3zepBHbIii ypok. O6001IeHNE U cUcTeMaTH3allus 3HaHU| 1 bu6nmoreka [IOK
https://m.edsoo.ru/00ad9cb2
68 |[Pe3epBHbI ypok. OO001IeHNE U cucTeMaTh3alus 3HaHui || 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d61c6
|OBLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 | 4 |
9 KUIACC
Ne Tema ypoka | KomnnuecTtBo yacos | Hata DneKkTpoHHbIe U(POBHIE
/T Beero| KontponbHbie | Ipaxriieckue || H3YI€HHs 00pa3oBaTelbHBIC PECYPCHI
paboThl paboThl
1 [Tepuonuueckuii 3akoH. [lepuoanueckas cuctema 1 bub6nuoreka [IOK
xuMHuaeckux 3memenToB [1. M. Mengeneena https://m.edsoo.ru/00adb59¢
2 ||3aKOHOMEpPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 1 bubamnorexka HOK
9JIEMEHTOB MEPBHIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 |[Knmaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX BemecTB|| | bubnmoreka [JOK
https://m.edsoo.ru/00adb7e2
4 ||Buabl XMMUYECKOM CBSA3U W TUIbI KPUCTATUIMYECKUX 1 bubnumoreka [IOK
pEMIETOK https://m.edsoo.ru/00adbac6
5 ||[KontponbHas padota Nel mo teme «IloBTopenue u 1 1
yrayOseHre 3HaHU OCHOBHBIX Pa3AeNioB Kypca 8 Kiiaccay
6 |Knaccudukainus XUMHYECKUX PEAKIUN IO Pa3IHYHbIM 1 bubnmoreka [JOK
MpU3HAKAM https://m.edsoo.ru/00adbcb0




Ha MpUMepe XJIopa

No Tema ypoka KomnuecTBo yacoB | Hara DNIeKTpOHHBIE ITUPPOBBIC
n/n Beero|| Kontpomsabie || Ipaxtuueckue | H3Y9eHAT o0pa3oBaTeNbHbIE PECyPChI
paboThI paboThI
7 |lloHATHE O CKOPOCTH XUMUYECKOU peakuuu. [lonsaTue o 1 bubnnorexa [HOK
TOMOTEHHBIX ¥ T€TEPOreHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 ||[lonsiTue 0 xumMuueckoM paBHOBecHH. DAKTOPHI, BIUSIOLTUE 1 bubnmoreka [JOK
Ha CKOPOCTh XUMHUYECKON PEAaKLIUU U MOJIOKEHHUE https://m.edsoo.ru/00adc28c
XHUMHUYECKOT'O PABHOBECHS
9  ||OxucINTENHHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 bubnmoreka [JOK
https://m.edsoo.ru/00adcade
10 ||Teopus snexrponuTrueckoi aucconuanyvy. CUIbHBIE U 1 bubmmoreka [IOK
cia0bbIe IEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 |[MoHHBIE ypaBHEHUS peaKIui 1 bubnuoteka [JOK
https://m.edsoo.ru/00add448
12 |[XuMu4ecKre CBOMCTBA KUCIIOT U OCHOBAHUH B CBETE 1 bubnuorexa [JOK
MPEACTaBICHUI 00 AJIEKTPOIUTHICCKON TUCCOIIUAIINA https://m.edsoo.ru/00add5d8
13 |[XuMudeckue cBOWCTBA coyielf B CBETE MpeACTaBICHUH 00 1 bubmuoreka [IOK
DIIEKTPOIUTUIECCKON TUCCOITUAIINN https://m.edsoo.ru/00add8b2
14 |IIonatue o ruaposu3e coaen 1 bu6muoreka [{IOK
https://m.edsoo.ru/00add9d4
15 ||O6o0menue u cucTeMaTu3amnus SHAaHUA 1 bubnmoreka [JOK
https://m.edsoo.ru/00addd12
16 |IIpaktuueckas pabora Ne 1. «Pemienue skcriepuMeHTaIbHbIX || 1 1 bubnuoreka [IOK
3a1a9» https://m.edsoo.ru/00addbfa
17 ||KonTtponbhas padota Ne2 o teme «JIeKTpOoIUTUYECKas 1 1 bu6muoreka [{IOK
Jcconanusi. XMMUYECKUe peakiiiy B pacTBOPax» https://m.edsoo.ru/00addecO
18 ||O0mas xapakTepuCTHKa rajJoreHOB. XUMUYECKUE CBOWCTBA 1 bubmmoreka [JOK

https://m.edsoo.ru/00addfe2




No Tema ypoka KomnuecTBo yacoB Hara DNIeKTpOHHBIE ITUPPOBBIC
/1 Beero|| Kontpomsabie || Ipaxtuueckue | H3Y9eHAT o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
19 ||XnopoBomopon. CosnsiHast KUCI0Ta, XUMUYECKHAE CBOMCTBA, 1 bubmuotexa [JOK
MOJIy4eHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 |[IIpaktuueckas padora Ne 2 o Teme «Ilomyuenue conssHon 1 1 bubmuoreka [IOK
KHCJIOTBI, U3y4YeHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 ||Beriuncienus o ypaBHeHHSIM XUMHUECKUX PEAKIUM, €CIn 1 bubmmorexa [JOK
OJIMH U3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
22 ||O6mas xapakTepucTrka 35eMeHToB VIA-rpymnbt 1 bubnmnorexka [JOK
https://m.edsoo.ru/00ade64a
23 ||AnnoTtponHble Monudukauu cepbl. Haxoxaenue cepei u e€ || 1 bubmuoreka [JOK
COCTMHEHUH B IpUpOoe. XUMHUYECKHUE CBOHCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBomopo/, cTpoeHne, GU3NIECKUe U XUMHUIECKHE 1 bubmmorexa [JOK
CBOWCTBa https://m.edsoo.ru/00ade802
25 ||Okcunel cepsl. CepHast KUCIIOTa, hU3HuecKkue u Xumuueckue | 1 bubnmnorexka [JOK
CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
26 || XuMHYECKUE pEeaKlly, JIEKAIIUE B OCHOBE IPOMBIIIIEHHOTO|| | bu6muoreka [JOK
croco6a Moyiy4eHus CEpHON KUCIOThI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYXKAOIeH cpesibl COETUHEHUSIMU CEePhI
27 ||Bblurcienue MaccoBOi 10JIM BbIXO/A IPOAYKTa peakluu 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a
28 ||O0mias xapaKTepucTHKa 31eMEHTOB VA-rpynmnsl. A30T, 1 bubnuoreka [IOK
pacnpocTpaHeHue B IPUPOJe, (U3NIeCKHe U XUMHISCKUC https://m.edsoo.ru/00adeca6
CBOMCTBA
29 ||AMMuak, ero pu3nuecKue U XUMUYECKUE CBOMCTRA, 1 bubnuoreka [JOK
MOJIy4€HHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 |[IpakTuueckas padora Ne 3 mo reme «Ilonyuenne ammuaka, 1 1 bubmuorexa [JOK

W3y4YEHUE €0 CBOMCTB)

https://m.edsoo.ru/00adf180




No Tema ypoka KomnuecTBo yacoB | Hara DNIeKTpOHHBIE ITUPPOBBIC
/1 Beero|| Kontpomsabie || Ipaxtuueckue | H3Y9eHAT o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
31 ||A3oTHas kucnoTa, €€ puznyecKue 1 XuMHUYeCKIe CBONCTBA 1 bubnnorexa [HOK
https://m.edsoo.ru/00adf306
32 ||Mcnonp30BaHKE HUTPATOB U COJIEM aMMOHHUSI B KAYECTBE 1 bubnmoreka [JOK
MHUHEPAJTbHBIX yA0OpeHUH. XUMUYECKOE 3arpsI3HCHHE https://m.edsoo.ru/00adf518
OKPY’KaIOILEeH Cpeibl COEAMHEHUSIMHU a30Ta
33 |[@ochop. Oxcun dpocdopa (V) u pochopras kucnora, 1 bubnmoreka [JOK
(bu3mvecKre 1 XMMUYECKHE CBOMCTBA, MOTyYeHHE https://m.edsoo.ru/00adf68a
34 |[Mcnonp3oBanue ¢pocdaToB B KauecTBE MUHEPAIBHBIX 1 bubmmoreka [IOK
yaoOpeHut. 3arpsi3HeHre PUPOIHOM cpenbl hocharamMu https://m.edsoo.ru/00adfc20
35 ||Yraepon, pactipocTpaHeHHE B pUpoie, GU3NIECKUe 1 1 bubnuoteka [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
36 ||Okcumsl yraepoaa, ux pusudeckre U XUMHYECKHUe CBOMCTBa. | | bubnmoreka [JOK
DKOJIOTHYECKHUE TPOOIIEMBI, CBSI3aHHBIE C OKCHIOM yTJIepo/ia https://m.edsoo.ru/00adfebe
av)
37 ||YrosbHas KUCIOTA U €€ CONH 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae006¢c
38 |[[IpakTuueckas pabota Ne 4 o teme "llomyuenue 1 1 bubnmoreka [JOK
yraekucioro rasa. Kauectsennast peakiusi Ha kKapOoHaT- https://m.edsoo.ru/00ae027¢
roH"
39 |[[lepBoHaYalIbHBIC MTOHATHUS 00 OPraHUYECKUX BEIIECTBAX Kak| | bubnmoreka [JOK
0 COSJIMHEHHUAX yTIepoia https://m.edsoo.ru/00ae054¢
40 |[KpeMHHii 1 €ro coeJuHEHUs 1 bubnunoreka [IOK
https://m.edsoo.ru/00ac080a
41 |[Ipaxtuyeckas pabora Ne 5. Penienue sxcriepuMeHTalIbHbBIX 1 1 bubmuoreka [{IOK

3a1a4d 1Mo TeMe «BakHelIne HeMEeTaIbl U UX COSIMHEHUSI

https://m.edsoo.ru/00ae0bf2




No Tema ypoka KomnuecTBo yacoB | Hara DNIeKTpOHHBIE ITUPPOBBIC
/1 Beero|| Kontpomsabie || Ipaxtuueckue | H3Y9eHAT o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
42 ||[KontpoabHas pabora Ne3 no teme «Baxkneimue nemeramsl || 1 1 bubnnorexa [HOK
U UX COCTUHEHUS https://m.edsoo.ru/00ae0e18
43 ||OGmiast XxapaKTepUCTUKA XUMHYECKUX dJIEMEHTOB — 1 bubnmoreka [JOK
MeTa/IoB. MeTayuindeckast CBSI3b U METaNIMIecKast https://m.edsoo.ru/00ae103e
KpUCTaJUIMYecKas pelérka. dusnyeckue cBOKNCTBA
METaJJIOB
44 || XuMu4yecKue CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUM psf || 1 bubmorexa [JOK
HaNpsHKCHUH METaJIOB https://m.edsoo.ru/00ael 156
45 ||O6mme crocoOs! morydeHus: MetamuioB. CIiiaBbl. 1 bubnuotexa [JOK
Bbruncienus no ypaBHEHUSIM XUMHUECKUX PEAKIIUH, €CITH https://m.edsoo.ru/00ael1156
OJIMH U3 PEareHTOB COAEPIKUT IPUMECH
46 |[lonsiTue 0 KOPPO3UU METAIIOB 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae1278
47 |[lemouHbie METAIIIbI 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 ||Okcuabl M THAPOKCUIBI HATPUS U Kalus 1 bubnuoreka [JOK
https://m.edsoo.ru/00ae14b2
49 ||lLlenouyHo3eMeNbHbIE METAIBI — KAJIBIIMH U MarHuid 1 bubnuoreka [JOK
https://m.edsoo.ru/00ael5e8
50 ||Baxwneine coequHEHNs KaJIbIIHs 1 bubnmoreka [JOK
https://m.edsoo.ru/00ael5e8
|51 |0606meHHe Y CUCTEMaTH3alus 3HAaHUI || 1 || || || ||
52 |PK€cTkocTh BOABI M CTIOCOOBI €€ yCTpaHSHHsI 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae1886
53 |[[IpakTuueckas padora Ne 6 mo Teme ")KECTKOCTH BOJIBI 1 1 bubmuorexa [JOK
METOIbI €€ yCTpaHeHus " https://m.edsoo.ru/00aelae8




OIWH U3 pCarcHTOB J1aH B M30BITKE WIIH COACPIKUT TPHUMECH.
Brrunciaenus MaccoBou JA0JIN BbIXOJa ITPOAYKTA PCAKIINN

No Tema ypoka KomnuecTBo yacoB | Hara DNIeKTpOHHBIE ITUPPOBBIC
/1 Beero|| Kontpomsabie || Ipaxtuueckue | H3Y9eHAT o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
54 ||AnromMuHUN 1 bubmuotexa [JOK
https://m.edsoo.ru/00aelc64
55 ||AmboTepHbIe CBOMCTBA OKCHIA U TUIPOKCHIA 1 bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
56 | XKenezo 1 bubnmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcunsl, ruapokcuabl u conu xenesa (11) u sxenesa (I1T) 1 bubmmotexa [JOK
https://m.edsoo.ru/00ae35e6
|58 |O606meHHe U CUCTEMATH3alMs] 3HAHUH || 1 || | ||
59 |[[IpakTudeckast pabota Ne 7. Perenne sSKkcriepuMeHTaTbHBIX 1 1 bubnmoreka [JOK
3a7a4d 0o TeMe «BakHeume MeTajuIbl 1 UX COSIUHEHUS» https://m.edsoo.ru/00ae3de8
60 |Bprancnenus no ypaBHEHUSIM XUMUYECKUX PEAKLIUH, €CIIU 1 bubmmoreka [IOK

https://m.edsoo.ru/00ae1750

|61 |O606meHHe U CUCTEMATH3alMs] 3HAHUH || 1 || | ||
62 |[KonTponbnas pabota Ne4 mo Teme «BaxHeimume Mmetaisl 1 | 1 1
WX COCANHEHUS»

63 |BemecTBa u MaTepHalibl B TOBCEHEBHOM KU3HU YEIOBEKA 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae3f50

64 | Xumuueckoe 3arpsi3HEHUE OKpY Karoleil cpebl 1 bu6muoreka [JOK
https://m.edsoo.ru/00ae4270

65 |[Poib XMMHU B peHIEHUH SKOJIOTUIECKHUX MPOOIIEM 1 bubmmoreka [IOK
https://m.edsoo.ru/00ae4270

66 ||Pe3zepBHbIif ypok. O600IIEHNE U cCHCTeMaTH3allks 3HAaHUN 1 bubnuoreka [IOK

https://m.edsoo.ru/00ac0d0a




No Tema ypoka KomnuecTBo yacoB | Hara DNIeKTpOHHBIE ITUPPOBBIC
n/n Beero|| Kontpomsabie || Ipaxtuueckue | H3Y9eHAT o0pa3oBaTeNbHbIE PECyPChI
paboThI paboThI

67 |Pe3zepBHbIi ypok. O60011I€HNE U CCTEMAaTU3allKs 3HAHUN 1 bubnnorexa [HOK
https://m.edsoo.ru/00adb33c

68 ||PesepBHBIi ypok. O000IIEHNE U CHCTeMAaTH3allus 3SHAHUN 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9cb2

IOBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 4 I 7 I




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI [T YUEHUKA

» Xumusi, 8 kimacc/ 'abpuensn O.C., Octpoymos WU.I'., Craakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»
* Xumus, 9 kmacc/ 'abpuensn O.C., Octpoymos U.I'., Craakos C.A., AKIIMOHEpHOE OOIIECTBO

«3marenscTBO «IIpocBemenune

METOANYECKUE MATEPUAJIBI VIS YYUTEJIA

Xumus. [Ipumepnas pabouas nporpamma u Meronnyeckue pekomenganuu. Y MK I'abpuensina
O.C. u ap. 8-9 knaccel

ABtop(bl): ['abpuensn O. C., Octpoymos U. I'., Crankos C. A.

Jlunusa YMK: YMK O. C. l'abpuensina 7 xi1., YMK O. C. I'a6puensina 8 k1., YMK O. C.
["aGpuensna 9 k.

Kimacc: 8, 9

[Ipenmer: Xumus

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://infourok.ru/
https://nsportal.ru/

https://vk.com/

OIBHY «HCTUTYT cTpaTernn passuTtus obpasoBaHus»



