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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX oprannzanusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET PACIPECIIEHUE €ro Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU y4eOHOTrO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TaKXKe TpeOOBaHMI K pe3yiabTaTaM 00y4eHUS! XUMHUH
HA YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U KOJIOTUYECKON 0€30IacHOCTH, MPOOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  yuyeOHOM  JesATeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TaoM B (OPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OILIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKIAAbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKON TUCCOIMALINN BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHWEM 3HAHUN M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKON JeSTEbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCETHEBHOM KU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETbHOMY TPUHSATUIO DEIICHUHN, CIOCOOHON amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroNMXcs TYMAaHUCTUYECKUX OTHOIICHHUM, TTOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B cUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass (Gopmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAccChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kinaccudukamus XUMHUUYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOparieHus ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HM3YYCHHE W OINUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKkux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE METHOUW MPOBOJIOKH, B3aUMOJCHCTBUE Mea ¢ KUCIIOTOM) SBJICHHM, HaOII0IeHNE
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pa3mokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
paszieneHus CMeceil: C TOMOIBI0 MarHuTa, (PUIbTpOBaHWE, BHIAPUBAHWE, AUCTHILIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peaklud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopona. CrocoObl TOMydeHHS] KHCIOPOJAa B Jla0OpaTOpud W
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKONW pEeaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojiib W METaH. 3arps3HEeHHe BO3/yXa, YCHICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopojga B MPUPOJE,
dbusznyecKrue 1 XUMHUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpUpoJe. 3arps3HEHUE MPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHJI0B. PU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndyeckue U XUMHUECKUE
cBoiicTBa kucior. P akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XxumMudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEHW PAacTBOPEHMs BELIECTB C PAa3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JI0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEIOBAHNE OOpPa3[0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJo4Yel, U3ydeHue
B3auMojieiictBus okcuga Meau (ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT € METaljlaMH,
peakuuil HEeUTpaau3aluM, IOJYy4eHHE HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpnesieeBa. Ctpoenne aToMoB. XUMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX dlieMeHToB. [loHsATHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENBHBIE METAIUIBI, TaJIOTEHbl, HHEPTHBIE I'a3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUBI U THUIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux onemeHtoB JI. M. MengeneeBa. Ilepuonst u rpynmbel. DU3HYECKU CMBICI
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienus. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccht
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3LOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (rOpeHue, peakluy Pa3ioKeHHsI, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIACCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHWJ, HW30TOMbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOpPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMHUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMNA KPHUCTAUIMYECKON PEMIETKH U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKITNU, TEPMOXUMUICCKHE YPaBHEHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [loHsiTue O XuMHUyeckOoM paBHOBecHH. DaKTOpHI, BIHUSIONIME HA CKOPOCTH
XUMUYECKON PEAKLUN U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHHMHM OKHCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peakuil HOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PAcCTBOPOB BEILECTB, IMpOLiecca AMCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (Qu3MuecKkue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3MYECKHe M XMMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. COJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupojae, (U3NYecKue Hu
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeiibl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdatoB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3(PQeKT. YronbHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COECIUMHEHUSX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [lOHATHE 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3NYecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yYeHHUE XUMHUUECKUX CBOMCTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJIJIbl U UX COCIUHEHUS.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAJUIMYECKas KpHUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATPpUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus U Kajiblusd. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3NUYECKHE U XMMHYECKHUE CBOWMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuspl u conu skenesa (l1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJIbIUs M HATPHUS C BOJOW (BO3MOKHO MCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, aIIOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCH/IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis Mpu XUMUYECKHX OXKOrax u
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, MOJTUMEPHBIC MaTEPUAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOTrPaMMbl OCHOBHOIO oO0Imiero oOpa3oBaHus
JOCTHUI'alOTCA B XOJ€ 06yqu1/191 XUMHHU B €IUHCTBEC y‘-IC6HOI\/JI 7 BOCHIIUTATEIHHOMN JACATCIIBHOCTH B
COOTBETCTBUU C TpaagulIMOHHBIMHA pOCCHﬁCKHMH COINMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE NMpPaBUIAMU M HOpPMaMM HOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATM3ALUN O0yYarOIUXCS.

JImuaOCTHBIC PE3YyIbTaTbl OTpaXXar0T T'OTOBHOCTH 06yqa}01u1/1xca PYKOBOJACTBOBATLCHA
CUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha cé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacJI€AU, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXW3HU COBPECMCHHOI'O O6III€CTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON MH(OpMaIuei o MepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTaBICHUsS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKONM W JPYruxX BUAAX JA€ATEIbHOCTH, T'OTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH NP BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBCACHUEC W IIOCTYIIKH CBOUX TOBapHHIeﬁ C IO3MOWH HPAaBCTBCHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUs MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKIMH,
COOTBETCTBYIOIIIME COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKHM W COCTABJIAIOMNIME OCHOBY MJId
NMOHMMAHHUA  CYUIHOCTH  HAyYHOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CPEeNoH, O posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEJIbHBIE MOTHUBBI, HAIlpaBIICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEOOXOMUMBIC ISl OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBJICHUMN, IMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHeHIIEeM;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aAJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBusl 0€30MacHOCTU MpH OOpalleHUH € XMMHYECKHMMM BEIIeCTBAaMU B OBITY M pealbHOU
JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XWUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPO(eCcCHOHANILHOM cpere;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TIpU padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOi, ISl TIOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATLHOM MTPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPe3yJIbTaTOB BBUICHSIOT 3HAYUMBIC IS (HOPMHUPOBAHHS
MHPOBO33pEHHUsT OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPUHIUN, TUTIOTe3a, (aKT, CHCTEMa,
MPOILIECC, IKCTIEPUMEHT U JPYTOe.), KOTOPbIE UCHONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIE 00eCneunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOH 1eATeTHbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUW 3HAHWM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIOCNATH MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHSATHUS AJIs1 OOBICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS KIacCUPHUKAIUU



XUMHUYECKHX BEILECTB U XMMHUYECKUX PEaKLUM, yCTAaHABIUBATh IPUYMHHO-CICCTBEHHBIC CBI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKHUE PacCykI€HUs (MHAYKTUBHbIC, 1€yKTUBHBIE,
10 aHAJIOT'MH), AEJIaTh BBIBOJbI U 3aKIIOUECHUS;

yMEHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IpeAMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH MIMPOKO
IPUMEHSIEMbIE B XMMHMM MOJIEJIbHbBIE NIPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPELlICHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIbHBIX NPEICTABICHUH BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHUYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHA.

YMEHME HCIOJIb30BaTh IIOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X010M IPOIIecca, CaMOCTOSITEIbHO MPOrHO3UPOBATh €T0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PatGora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALMIO PA3IMUHBIX BUI0B
1 GOpM MPEICTABICHHS, TOTYIaEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAYYHO-TIONMYIISIpHAsT TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHbIE MOcoOus, pecypchl HMHTepHETa), KPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMuHble METOIbl U 3alPOCHl PH MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIITOJIHEHUS YU4E€OHBIX U TO3HABATENbHBIX 33/1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O MCIOJIb30BAHMS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
nH(pOpMallMl ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce yueOHOH M HccienoBaTeabCKon
NeSITebHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3aJaBaTh BOINpPOCH (B Xoje jauanora M (WIM) JAUCKYCCUH) MO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATH MOJyYE€HHBIE Pe3yJIbTaThl TO3HABATEIBHOMN €ATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPE3YJIbTaTOB BBIIOJHEHUS XHMHUYECKOIO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PElICHHH BO3HHUKAIOIIMX MPoOJeM Ha OCHOBE y4éTa
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE



LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBHUH, ONPENEICHUE KPUTEPUEB 10 OLICHKE Ka4ecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CAMOCTOATEIBHO ONPENENATh LEIU ACATEIbHOCTH, IINIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIIIOJIHEHUM 33JaHUil ¢ y4€TOM IOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LIEJy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEJIaracMble B YCIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOyyarolUMuUCs Hay4yHble 3HAHHUS, YMEHMs U CHOCOObI JeHCTBUM, creuupuueckue s
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBass M0 XUMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKas peaKus, KjaacCupuKanus
peakuuii: peakliy COeAMHEHNUS, peaKluu pa3oKEeHUs, peaKui 3aMEeIEHUs, PEaKIUH
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAs! CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX NPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBlieHUS (GOpMYyN BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmIpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

® ONUCBIBATh U XapakTepu3oBaTh TaOnMuHylo ¢opmy Ilepuonnyeckoil cucTemsl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Mameie W OOJbIIHE TEPUOABI, COOTHOCHTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CIIOM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKkTepu30BaTh (OIMUCHIBATH) OOIIME XMMHUYECKHME CBOWMCTBA BEIECTB PA3THMUHBIX
KJIACCOB, NOATBEpP)KJAas ONUCAaHUWE IpUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJI1 M3YYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUU,
€CTeCTBEHHO-HAy4YHbIE ~ METOJAbl  TO3HaHWs  —  HaOmIOJeHWe,  H3MEpeHHue,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyIoM U  1abopaToOpHBIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONpPEECIEHHON MacCOBOM JI0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlETIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHK U JIPyTHUe).

K xonuy oOyueHus B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, IJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBecHE, OOpaTUMble U HeoOpaTUMbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTAUIMYecKas pemeérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKLUH, NPEIeNbHO IOIyCTHUMas
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEJMHEHUSAX pPa3INYHOIO COCTaBA, NMPHUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCcy coelMHEHHWH Mo (opmMynam, BHJ XMMHUYECKOH CBSI3M (KOBaJEHTHAas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIica [leproanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPpUPOBATh
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTb 0003HAU€HHs, KOTOpbIE HUMEIOTCI B TEPHOAMYECKOW Tabiume, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHHUS XUMUYECKIX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIME W cHenu(UuYecKkne XHMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKIAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIMTHUECKOW JUCCOLMAIIMU KUCIIOT, IIEJI0YeH U COJeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IPEBPAILIEHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIaOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IyTEM XJIOpUI-, OpoMuia-, HOAMI-, KapOoHar-, ¢ocdar-,
CWJIHKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHATh OCHOBHBIE ONEpPAllUU MBICIUTEIBHON NEATENbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBaHHE,
IKCIIEPUMEHT (peaibHBIA U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
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(undposbie)
n/  pa3ieioB M TeM Bcer  KoHTpOJIbH IIpakTH4eck
oOpa3oBaTe/ibHbIE
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0
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H. MenaeneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN

3.1

[Tepuonnueckuii
3aKOH U
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https://m.edsoo.ru/7f41
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anemeHToB /1. .
Mennene-eBa.
Ctpoenue aToma

Pa3gen 2. HeMeTaJIBI M UX COCIUHEHUSA

XumMu4aeckas
CBSI3b. bubnuorexa [JOK
3.2 OKHCIUTENBHO- 8 1 0 https://m.edsoo0.ru/7f41
BOCCTaHOBUTEIIbH 837c
bI€ peaKIuu
bu6nuoreka [JOK
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9 KJIACC
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n/  pa3ieioB M TeM Bcer  Konrpoabn IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NporpaMMsbI 0 ble padoThI ue padoThbl
pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4YecKHe peaKuu
[ToBTOpEeHue 1
0
ZEZZHJ;HHG bubmuoreka [JOK
1.1 5 1 0 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pa3nennoB Kypca 8
KJ1acca
O
aiH(I){BIE)IeH . bubmuoreka [JOK
1.2 JAROHOMEPHOC 4 0 0 https://m.edsoo.ru/7f41
XUMHYECKUX
y a636
peakuuit
DIIEKTPOJIUTHYEC
Kiico U bubmuorexa [JOK
1.3 8 HHALL 8 1 1 https://m.edsoo.ru/7f41
XHUMHUYECKHE
a636
peakuuu B
pacTBopax
Uroro no pazgeny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

O6mas
XapaKTEepPUCTHKA
XAMHYECKUX

2.1 snemenToB VIIA-

TPYIIIIBL.
T"ajorensl
O61as
XapaKTEPUCTHKA
XUMHYECKUX

2.2
3reMeHToB VIA-
rpynnsl. Cepa u

€€ cCoeIMHEHUA

Oo6mas
XapaKTEePUCTHKA
XMMHYECKHX

2.3 aneMeHToB VA-
rpynmnsl. A30T,
dochop n ux
COCMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41
a636

Ob6mas
XapaKTEPUCTUKA
XUMHYECKHUX
aneMeHToB |V A-
TPYIIIIBL.
Yraepon u
KPEMHHI U UX
COCIMHEHUS

2.4

bubmuoreka [JOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M X COCIUHEHU S

25

OO01ue cBOMCTBa

31
METAJUIOB
Baxxueiinmne
3.2 METaJUIBI U UX
COEIMHEHUSA

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

16

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

bubmuoreka [JOK
https://m.edsoo.ru/7f41
a636

BemectBa u bubmuorexa [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41
YKU3HH YeJIOBEKa a636
Hroro mo pazneny 3
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bubmuoreka [JOK

PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41
a636
OBILEE
KOJIMYECTBO 68 4
YACOB I1O
[TPO'PAMME
MNOYPOYHOE IIJIAHUPOBAHHUE
8 KVIACC
Ne KoanuecTBo yacos DJIeKTPOHHBIE
Konrpoa = IIpakruue Aara uupposbIe
Tema ypoka Bce usyde
n/ o bHbIE CKHe o o0pa3oBaTe/bHbIE
n padoThbI padoTbI pecypchl
[Ipenmer xumun.
T bubmuoreka [JOK
KU3HH eTOBCKA. 1 0 https://m.edsoo.ru/f
f0d210c
Tena u BemecTBa
ESTH:;:; © bubmuoreka [JOK
1 0 https://m.edsoo.ru/f
MO3HAHUS B f0d227e
XUMHUH -
IIpaxTrueckas
pabota Ne 1
«[IpaBuna paboThI
B MaGopaTOPHH I bubmunorexa [JOK
MpHEME 1 0 https://m.edsoo.ru/f
f0d23dc
oOparieHus ¢
1a00paTOPHBIM
000pyIOBaHUEMY
YucTele BelecTBa
1 CMECH. bubnuotexa [JOK
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pasencHus fOd26¢a
cMeceit
[TpakTnueckas
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«Paznenenue bubmuorexa [JOK
cMmeceii (Ha 1 0 https://m.edsoo.ru/f
pUMepe OYUCTKH f0d28c8
[IOBAPEHHOM
COJIN)»
ATOMBI 1 1 0 bu6mmoreka [{OK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

MOJIEKYJIBI

https://m.edsoo.ru/f
f0d2a6c

XUMHYECKUE
SJIEMEHTHL. 3HAKUA

bubmuoreka [JOK

7 (cUMBOJIBI) https://m.edsoo.ru/f

XUMHYECKHX f0d2be8

3JIEMEHTOB

[Ipocteie n bubmmorexa [IOK
8 CIIO)KHBIC https://m.edsoo.ru/f

BEIIIECTBA f0d2a6¢

ATtoMmHO- bu6mmoreka [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/f

y4YCHHUE f0d2d50

3aKkoH

MOCTOSIHCTBA

COCTaBa BEIICCTB.

XumMmudeckas bubmuorexa [JOK
10 dopmyina. https://m.edsoo.ru/f

BanenTtHOoCTh fOd2eae

aTOMOB

XUMHUYECKHX

3JIEMEHTOB

OTHOCHTENbHAS

aTOMHas Macca. bu6mmorexa [IOK
11 OTtHOCHTEIBHAS https://m.edsoo.ru/f

MOJICKYJISIpHAS f0d323c

Macca

MaccoBas noins

bu6mmorekxa [IOK

1p ~ xmriccKoro https://m.edsoo.ru/f

2JIEMEHTa B f0d350¢

COCTMHCHUH -

Kommaectro bu6mmoreka [IOK
13 = BemectBa. Modb. https://m.edsoo.ru/f

Mornsipaast macca f0d5230

duznyeckue u

XUMHUYECKHUE bubmuoreka [JOK
14 SIBIICHUSL. https://m.edsoo.ru/f

XuMudeckas fO0d37fa

peakus

[Ipusnaku u

yCIIOBHS bubmuorexa [IOK
15  mporekaHwus https://m.edsoo.ru/f

XUMHUYECKHUX f0d3al6

peaKkuuit
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3akoH

COXpaHEHUs bubmuoreka [JOK
16 MAcCChI BEIIECTB. https://m.edsoo.ru/f

XUMHYECKUE f0d3b88

ypaBHEHUS

Brruncaenus

KOMIHECTRa, bu6nuoreka [IOK
17 Macesl Betttectsa https://m.edsoo.ru/f

10 YPaBHEHUSIM f0d5708

XUMHYECKHUX -

peaKkuuit

Knaccudukanmst

XUMHYECKHUX

peakiui bu6mmoreka [JOK
18 (coemuHECHMS, https://m.edsoo.ru/f

pas3IoKeHus, f0d3f34

3aMEIICHHUS,

obmMmeHa)

M. B. JlomoHOCOB

— YRR bubnuoreka [IOK
19 gggzzg;gzﬂ https://m.edsoo.ru/f

f0d40c4

CHUCTEMaTU3aIUs

3HaHUU

KonTponbHas

paborta Nel mo bubnuotexa [JOK
20 teme «BerecTBa https://m.edsoo.ru/f

U XUMHYECKHE f0d4290

peaKIum»

Bosnyx — cmech

razoB. CocraB

BO3/IyXa. bubnuorexa [JOK
21  Kucnopom — https://m.edsoo.ru/f

JJIEMEHT U f0d448e

poOCTOe

BemiecTBO. O30H

duznueckue u

XUMHYECKHE

cpomctsa bubmuorexa [JOK
22 fciopora https://m.edsoo.ru/f

(pearwin f0d4614

OKHCJICHUS,

TOpEHue).

[Moustue 00



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

OKCHJgax

Crooco0sbl
MOJTyYeHUS
KHCIIOpOJia B

bubmuoreka [JOK

23 = naboparopuu u https://m.edsoo.ru/f
HPOMBIIUICHHOCT f0d497a
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TennoBoii 3¢ ekt
XAMHYECKON
peaKinu, MOHATHE
0 bu6mmoreka [JOK
24 TEPMOXUMHUYECKO https://m.edsoo.ru/f
M ypaBHECHUH, f0d4790
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SHIAOTEPMUYECKUX
peaKIusax
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25 BO3YXa, CHIOCOGE: https://m.edsoo.ru/f
’ fOd4cda
ero
MpeA0TBPAICHUS
IIpaxTnueckas
pabota Ne 3 o
teme «[lonyuenue bubnuorexa [JOK
26  wucoOupanue https://m.edsoo.ru/f
KUCIIOPO/Ia, fOd4ae?
H3y4YEHUE ero
CBOWCTB»
Bonopon —
SJIEMEHT 1 bu6mmorexa [IOK
27 ES 1?122(;20 https://m.edsoo.ru/f
' f0d4dd0
Haxoxnenue B
pupoje
dusznyeckue u
RMIHECKHe Bubnnotexa LIOK
28 ;i;zcma https://m.edsoo.ru/f
poa. fod4ddo
IIpumeHenue
BOZIOpOAA
29 [TousTHE O bu6mmoreka [{JOK

KHUCJIOTax U COJIAX
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f0d50d2

Criocode: bubmuoreka [JOK
30 ESEZSSEZZ https://m.edsoo.ru/f
f0d4ddo
nabopaTopuu
[IpakTnueckas
pabota Ne 4 o
teme «llomydenue bubmmorexa [IOK
31 u coOupaHue https://m.edsoo.ru/f
BOJIOPO/IA, f0d4f42
U3YYCHHUE €T0
CBOMCTB»
MomnsipHblid 00BEM bubmmorexa [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/f
Asorajpo f0d542e
Brrunciaenus
00BEMa,
KofHectBa bubmuoreka [JOK
33 ::l;zz;?ji o https://m.edsoo.ru/f
Y f0d55a0
KOJIMYECTBY
BEIlIECTBA WUJIN
00BEMY
Breruncaenus
00BEMOB Ta30B 110
YpaBHEHUIO bubnnorexa [JOK
34 | peakuuu Ha https://m.edsoo.ru/f
OCHOBE 3aKOHa f0d5708
00BEMHBIX
OTHOIIICHU T'a30B
dusnueckue u bu6mmoreka [JOK
35 XUMHUYECKHE https://m.edsoo.ru/f
CBOICTBA BOJIBI f0d587a
Cocras Bu6miorexa [OK
36 ;":}fjﬁ“:é https://m.edso0.ru/f
f0d59e2
WHINKATOpaxX
Bonma kak
PacTBOPHUTEINb.
Hackimiennbie u but6mmorexa [IOK
37 HEHACKIII[EHHBIE https://m.edsoo.ru/f
pPacTBOPHI. f0d5b40

MaccoBas nong
BEILIECTBA B



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pactBope

[IpakTnueckas
pabota Ne 5 o

TeMe

«[IpuroroBnenue bubmuorexa [IOK
38 | pacTBOpOB C https://m.edsoo.ru/f

OIpeIeIEHHOM fOd5eba

MacCOBOH JoJieH

PacTBOPEHHOTO

BEIIICCTBA

KonrporbHas bu6mmoreka [JOK
39 pabora Ne2 o https://m.edsoo.ru/f

teme «Kucmopo. f0d6342

Bonopona. Bona»

OKCHJIBI: COCTaB, bubmuoreka [JOK
40 KiaaccuuKanus, https://m.edsoo.ru/f

HOMEHKJIaTypa f0d664e

[Tonyuenue u

XUMUYCCKHE

CBOMCTBa bubmuoreka [JOK
41 KHMCJIOTHBIX, https://m.edsoo.ru/f

OCHOBHBIX U f0d664e

aMdoTepHBIX

OKCHJIOB

Ocropanus: bu6mmoreka [IOK
4 SO https://m.edsoo.ru/f

KJaccupukanus, fod67ca

HOMEHKJIaTypa -

Honysetine i bubnnorexa [JOK
43 XHMVH%CKHe https://m.edsoo.ru/f

CBOMCTBa ) fod67ca

OCHOBaHUH —

KucnoTsr: cocras, bu6mmoreka [IOK
44 xnaccupukarms, https://m.edsoo.ru/f

HOMECHKJIATypa fOdfee2

[Tonyuyenue u bubnuorexa [IOK
45 XUMHYECKHE https://m.edsoo.ru/f

CBOMCTBA KHCIIOT fOdfee2

Conu (cpenuue):

SE:::giaTypa, bubnuoreka [IOK
46 I — https://m.edso0.ru/0

’ 0ad9474
XUMHYECKHE

CBOWCTBA



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[IpakTnueckas

pabota Ne 6.

Pemenue

AKCIIEPUMEHTAIbH bubmuoreka [JOK
47 BIX 3a7a4 10 TEME https://m.edso0.ru/0

«OCHOBHBIE 0ad9b7c

KJIaCChI

HEOPTaHUYECKUX

COCIMHEHUI)

I'eneTnueckas

CBSI3b MEXKIY bubnmoreka [JOK
48 KJ1accamu https://m.edso0.ru/0

HEOPraHUYECKUX 0ad9a50

COCJIMHECHU I

O06o061IEHNE U bu6mmoreka [JOK
49 cHUCTEeMaTH3aIHs https://m.edso0.ru/0

3HAHUH 0ad9ch2

KonTponbHas

pa60T”a Ne3 o bubnnoreka [JOK
50 reme "Octobble https://m.edso0.ru/0

flacent Oad9ela

HEOPTaHUYECKUX

coeqrueHuin”

[TepBbie MOMBITKH

KJaccupUKauu

XUMHYECKHUX bu6mmorexa [IOK
51 3JIEMEHTOB. https://m.edso0.ru/0

ITousarue o Oad9ffa

rpynmnax CXOHBIX

3JIEMEHTOB

Ilepuonnueckuii

3aKO0H U

[Tepuoamueckas bubnuotexa [JOK
52 crcTemMa https://m.edso0.ru/0

XUMHYECKHUX Oada52c

snemenTos /I. W.

Menneneesa

ITepuonpl, bubmuorexa [JOK
53 | rpymmsl, https://m.edso0.ru/0

HOJTPYIIIBI Oada52c

Crpoeniie Bu6miorexa [OK
g | CTOMOB. Coctan https://m.edso0.ru/0

ATOMHBIX sAJIEP.
N30TOomE!

O0ada342


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

Crpoenue
AIEKTPOHHBIX
000J10YEK aTOMOB

bu6mmoreka [JOK

55 9JIEMEHTOB https://m.edsoo.ru/0

[Tepuoudeckoii Oada6hc

cucremsl JI. U.

MeHneneeBa

XapakTepucTUKa

XHMHYECKOTO

3JIEMEHTA 110 €0 bu6mmoreka [JOK
56 MOJIOXKCHHUIO B https://m.edsoo.ru/0

[Mepuoanueckoii 0ada824

cucreme /1. W.

MeneneeBa

3HadeHue

[Iepnoanueckoro

sakona bubmuoreka [JOK
57 PAsBHTHA HayKH o https://m.edso0.ru/0

npaktuku. 1. 1. 0adag6e

MenneneeB —

Y4€HBIU, IeAaror

U TPpaXJIaHUH

DeKTpooTpHIATE bubnuotexa [JOK
58 HIPHOCTD ATOMOB https://m.edso0.ru/0

XAMHYECKHUX 0adaabs

2JIEMEHTOB -

Vommas bu6mmoreka [IOK
59 CHIMIICCKAS CBA3E https://m.edso0.ru/0

Oadac34

KoBanenThas bu6mmoreka [JOK
60  momspHast https://m.edso0.ru/0

XUMHYECKasl CBA3b Oadaab8

KoBanenThas bu6mmoreka [JOK
61 HeToJsIpHast https://m.edso0.ru/0

XHMHYECKas CBS3b Oadaab9

CTereHE bubnmoreka [JOK
62 https://m.edso0.ru/0

OKHCJICHUS 0adae2s

OKHUCIUTENHHO- bubmuorexa [JOK
63 BOCCTaHOBHUTEIILH https://m.edso0.ru/0

BI€ PEAKITUHI 0adb076

OKUCHTEH T bu6mmoreka [{OK
64 https://m.edso0.ru/0

BOCCTaAaHOBHUTCIIU

0adb076



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTtponbHas
pa60TaCN94 1o bu6mmoreka [JOK
65 Z:ZI;; Tposie 1 1 0 https://m.edso0.ru/0
' 0adb486
Xumuueckas
CBSI3b)»
}O)eg:g;iizeyiom bubaunoreka [IOK
66 D — 1 0 0 https://m.edso0.ru/0
. 0adb33c
3HaAHUH
I;?:é);il;{lzeyi(m Bbubnuoreka LIOK
67 B — 1 0 0 https://m.edso0.ru/0
. 0ad9ch2
3HAHUHT
(P;eg:g;iizeyim' Bubaunorexa [LIOK
68 D — 1 0 0 https://m.edsoo.ru/f
. fOd61c6
3HAHUHN
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 6
ITPOI'PAMME
9 KJIACC
Ne KoanuecTBo yacon DJIEeKTPOHHbBIE
Kourpoar  Ilpaktuue Aara uugposkIe
Tema ypoka Bce H3y4e
n/ o HbIE CKHe s 00paszoBaTeJbHbIE
n padoThbI padoThbI pecypchl
Ilepnonnuecku
1 3aKOH.
Ilepuoanuecka bubnunoreka [JOK
1 s CHCTeMa 1 0 0 https://m.edso0.ru/0
XUMHUYECKHX 0adb59e
371eMeHTOB /.
N. Menneneena
3aKOHOMEPHOC
TH B
FSMEHCHIH Bu6morexa [JOK
2 ZK;:CKHX 1 0 0 https://m.edso0.ru/0
Oadb6b6
AJIEMEHTOB
MIEPBBIX TPEX
MEepPHOJIOB
3 Knaccudukarm 1 0 0 bubmmoreka [JOK



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

1u https://m.edso0.ru/0
HOMEHKJIaTypa Oadb7e2
HEOPraHUYECKU

X BEIIECTB

Buael

XUMHYECKOH bubmuoreka [JOK

CBSI3U U THUIIbI
KPUCTAJUTMYECK
HX PEHIETOK

https://m.edso0.ru/0
Oadbac6

Konrtponbnas
paborta Nel mo
TEMeE
«IloBTOpEeHue n
yriayOneHue
3HAHUU
OCHOBHBIX
pa3zienoB Kypca
8 kacca»

Kinaccudukanm
s XUMHYECKHX
peaKumii mo
Pa3ITUIHBIM
pU3HaAKaM

ITonsaTue o
CKOpOCTH
XUMHYECKOH
peaKuum.
ITonsarue o
TOMOT€HHBIX U
reTePOreHHBIX
peakumsx

bubmuorexa [JOK
https://m.edso0.ru/0
OadbchO

bu6mmoreka [IOK
https://m.edso0.ru/0
Oadbe9a

ITonsarue o
XHUMUYECKOM
PaBHOBECHH.
®DaxTopsl,
BIIMSIONINE Ha
CKOpPOCTH
XUMHUECKOH
peaKIu u
MOJIOKEHHE
XHUMHUYECKOTO
paBHOBeECHS

bubmuorexa [JOK
https://m.edsoo.ru/0
0adc28c

OKHUCIIUTENBHO-
BOCCTAHOBUTEII

bu6nmoreka [JOK
https://m.edsoo.ru/0



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

bHBIC pCAKIITNUN

Oadcade

Teopus

ANEKTPOJIUTUYE

CKOM bubmuoreka [JOK
10 JTCCOIIMAIUH. 1 https://m.edsoo.ru/0

CwiibHBIE U 0adcd68

ciaObIe

3JICKTPOJIUTHI

Honnsie bubmuoreka [JOK
11 ypaBHEHUS 1 https://m.edso0.ru/0

peakuuit Oadd448

XuMudeckue

CBOICTBA

KHCIIOT U

OCHOBAHIH B bubmuoreka [JOK
12 cpere . 1 https://m.edsoo0.ru/0

MIpEeACTaBICHUI 0add5ds

00

3JICKTPOJIUTHYE

CKOH

JIACCOINAITAN

XHUMHYECKHUE

CBOICTBA cojIeH

B CBeTe . bu6mmoreka [JOK
13 EECHCTaBHeHHH 1 https://m.edso0.ru/0

0add8b2

AIEKTPOJIUTHYE

CKOM

JIACCOINAITAN

ITonsaTue o bu6mmoreka [JOK
14 THIPOJIH3E 1 https://m.edso0.ru/0

coueit 0add9d4

O6o0menue u bubmuoreka [JOK
15 CUCTEMATH3AaIN 1 https://m.edsoo.ru/0

sl 3HAHHI Oaddd12

[IpakTrueckas

pabota Ne 1. bubnuorexa [IOK
16 «Pemenue 1 https://m.edsoo.ru/0

HKCIIEPUMEHTAI Oaddbfa

BbHBIX 3a/1a4)

Kontponbiias bubnmoreka [JOK
17 padora Ne2 o 1 https://m.edso0.ru/0

TeMe

«OIIEKTPOJINTU

OaddecO



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

18

yecKas
JIHCCOIHAIS.
Xumudgeckue
peaKkIuu B
pacTBopax»

Oo6mas
XapaKTEPUCTHK
a TaJIOTE€HOB.

bu6mmoreka [JOK
https://m.edso0.ru/0

Xmimqecm/le Oaddfe?

CBOMCTBA Ha -

npuMepe xJopa

XJ10poBOAOPOL

. Consanas

KHUCIIOTA, bubmuoreka [JOK
19 XUMHYECKHE https://m.edso0.ru/0

CBOICTBA, Oadel04

MOJIy4eHHE,

IPUMCHCHUE

[IpakTuueckas

pabota Ne 2 1o

Z;[hienyqeﬂne bubmuoreka [JOK
20 comtsHoi https://m.edso0.ru/0

Oade348

KHCIIOTBI,

u3y4yeHue eé

CBOMCTB»

Brruncaenus

10 YPaBHCHUSIM

XUMHYECKHUX bu6mmoreka [IOK
21 peaKInii, ecIIu https://m.edso0.ru/0

OJIMH U3 0ade488

peareHToB J1aH

B M30BITKE

Obuas bubnmoreka [JOK
22 iﬁi;jﬁ :;;HK https://m.edsoo.ru/0

VIA-rpymmsl Oade6da

AmoTponHbie

Moau(UKAITIHI

CepBL. bubnmoreka [JOK
23 Haxoxnaenne https://m.edsoo.ru/0

cephl 1 eé Oade64a

COEIMHEHU B
MpUpOJE.



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XuMHU4ecKue
CBOICTBA CEPBI

24

CepoBogopo,
CTpOCHHUE,
dusnueckue u
XUMHUYECKHE
CBOMCTBa

bubmuoreka [JOK
https://m.edso0.ru/0
0ade802

25

Oxcuppl cepsl.
CepHas
KHCJIOTA,
dusnueckue u
XUMHYECKHE
CBOJCTBA,
IpUMEHEHHE

bubmuoreka [JOK
https://m.edso0.ru/0
Oadea?8

26

27

28

XuMHu4yecKre
peaKuuu,
JIe>KaIye B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJTYy4YCHUS
CEepHOM
KHCIIOTEI.
XuMHu4Ieckoe
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpensl
CO€IUHEHUSIMU
cephl
Brruucnenue
MacCOBOM JOIHU
BBIXOJIa
MPOJYKTa
peakuuu
OOmmas
XapaKTEePUCTUK
a DJIEMEHTOB
VA-rpynmnsl.
A3or,
pacnpocTpaHeH
ve B IPUPOJIE,
buznueckue u
XHUMUYCCKHE
CBOMCTBaA

bubmuoreka [JOK
https://m.edso0.ru/0
Oadec8a

bu6mmoreka [JOK
https://m.edso0.ru/0
Oadec8a

bubmuorexa [JOK
https://m.edso0.ru/0
Oadeeab



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

29

30

31

32

33

AMMuak, ero
buzndeckue u
XHMHYECKHE
CBOICTBA,
MOJTydCHUE U
MPUMEHEHUE

[IpakTnueckas
pabota Ne 3 o
TemMe
«ITonyuenue
aMMHaKa,
U3y4YEHUE ero
CBOWCTB»

A3ortnas
KHCJIOTa, €&
¢duznueckue u
XHUMUYCCKHE
CBOMCTBaA

Hcnonw3oBanu
€ HUTPATOB U
coJIell aMMOHMS
B KauecTBE
MHUHEpaTbHBIX
yoOpeHuil.
XUMHUYECKOE
3arpsi3sHEHUE
OKpY’KaIOIIEeH
cpenbl
COCTMHCHUSIMU
azora

Dochop.
Oxkcun
doctopa (V) u
dbochopnas
KHCJIOTA,
buznueckue u
XUMUYECKHE
CBOICTBA,
MOJIyYeHHUE

bu6mmoreka [JOK
https://m.edso0.ru/0
0adf004

bu6mmoreka [JOK
https://m.edso0.ru/0
0adf180

bubmuoreka [JOK
https://m.edso00.ru/0
0adf306

bu6mmoreka [IOK
https://m.edso0.ru/0
0adf518

but6mmorekxa [IOK
https://m.edso0.ru/0
O0adf68a

34

Ucnonb3oBanu
e ¢hocdaroB B
KaueCcTBe
MUHEPATBHBIX
y1oOpeHuit.

but6mmorekxa [IOK
https://m.edso0.ru/0
Oadfc20



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

3arpsi3HEHUE
MPUPOAHOMN
Cpelibl
dbocdaramu

Yraepon,
pacnpocTpaHeH
ue B IPUPOJIE,

bubmuoreka [JOK

35 pramecke 1 1 https://m.edso0.ru/0
Oadfd9c
XUMHUYECKHE
CBOICTBA
Oxcupt
yriaepojaa, ux
buzndeckue u
XHM“H AeCKHe bubmuorexa [JOK
36 CRoHETRa. 1 https://m.edso0.ru/0
DKOJIOTHYECKHUE
Oadfebe
po0JIeMBlI,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
VYronbHas bubnmoreka [JOK
37 KUCIIOTA U e€ 1 https://m.edso0.ru/0
conu 0ae006¢
IIpaxTnueckas
pabota Ne 4 o
TeMe
"TTonryuenue bubnnorexa [JOK
38 YIJIEKUCIIOTO 1 https://m.edso0.ru/0
rasa. Oae027e
KauecTBennas
peaxius Ha
KapOoHaT-HOH"
ITepBonavanbH
bie MIOHATHS 00 bubnmoreka [JOK
39 OpratiHeckit 1 https://m.edsoo.ru/0
BEIIIECTBAX KakK 0ae054e
0 COEIMHEHUSX -
yriepoja
Kpenuii 1 ero but6mmorekxa [IOK
40 COTHHCHMS 1 https://m.edso0.ru/0
0ae080a
IIpakTnueckas bubnnoreka [JOK
41 pabora Ne 5. 1 https://m.edso0.ru/0

Pemenne

0aeObf2


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

AKCIIEPUMEHTAI
BHBIX 3a11a4 10
TeEME
«Baxneimme
HEMETAJIIBI U
150,
COEUHEHU

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmue
HEMETaJUIbl U
170'¢
COCTMHECHUS»

bu6mmoreka [JOK
https://m.edso0.ru/0
Oae0el8

43

44

Oouas
XapaKTEPUCTUK
a XUMHYECKUX
3JICMCHTOB —
METAJLIOB.
Mertannuuecka
s CBSI3b U
MeTaJIMyecKas
KPUCTAJUIMYECK
as peléerka.
duznueckue
CBOMCTBa
METAaJLJIOB

XuMHUyecKue
CBOMCTBa
METaJUIOB.
DIEeKTPOXUMUY
€CKHU psl
HaIpsHKEHUN
METAJIJIOB

bubmuoreka [JOK
https://m.edso0.ru/0
0ael03e

bu6mmoreka [IOK
https://m.edso0.ru/0
0aell56

45

OO0uiue
CIIOCOOBI
MOJTYICHUS
METAJIOB.
CruiaBbl.
Breraucnenus
110 YpaBHEHUSIM
XUMHYECKHUX
peaKunii, eciu
OJIVH U3
peareHToB

bubmuorexa [JOK
https://m.edsoo.ru/0
0ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

COICPIKUT

pUMeCcH
[TonsiTue o bubmuoreka [JOK
46 KOppO3UH https://m.edso0.ru/0
METaJIIOB 0ael278
bu6mmoreka [JOK
47 Wenosmpie https://m.edso0.ru/0
METaILIH Oael4b2
OKcuael U bu6mmoreka [JOK
48 THIPOKCHIBI https://m.edso0.ru/0
HATPHUS U KaJIusI Oael4b2
Ienowmosemen bubmuoreka [JOK
49 PHEIC MeTfm . https://m.edso0.ru/0
IR Oael5e8
MarHHi
Baxwuetimmue bubmuoreka [JOK
50 COCIMHCHUS https://m.edsoo0.ru/0
KaJIbLMS 0ael5e8
O6o0mmeHue u
51 cHUCTeMaTH3aIn
sl 3HAHUM
Keeroets bubmuorexa [JOK
52 Z?jilogm o https://m.edsoo.ru/0
0ae1886
yCTpaHCHHUS
IIpaxTrueckas
pabora Ne 6 o bub6nuorexa [IOK
53 TeM_? https://m.edsoo.ru/0
"YK&cTKroCTh
Oaelae8
BOJIbI I METO/IbI
e€ yctpanenus"
bu6mmoreka [JOK
54 ATIOMUHUT https://m.edsoo0.ru/0
Oaelc64
AM(?OTepHHe bubnmoreka [JOK
55 cponctsa https://m.edso0.ru/0
orenaat Oaelc64
THJIPOKCHUIA
bubmuorexa [JOK
56 Kenezo https://m.edso0.ru/0
0aeld86
57 Oxkcuapl, bubnuotexa [JOK

TUAPOKCUIBI U

https://m.edso0.ru/0



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

COJIH JKeTie3a
(1) u xene3a

(1)

0ae35e6

58

O060061EeHNE U
CHUCTEMAaTHU3aHA
s SHAaHUH

59

60

61

[IpakTnueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAI
BHBIX 33/1a4 10
TemMe
«Baxuneimue
METaJIJIbl U UX
COCTUHEHUS

Breraucnenns
110 YPaBHEHUSIM
XUMHYECKHUX
peakiui, eciu
OJIMH U3
peareHTOB J1aH
B U30BITKE WIIH
COHEPKUT
MIPUMECH.
Brraucnenus
MacCOBOM JOJIN
BBIXO0J1a
MPOJYyKTa
peakiuu
O06o06mIeH e U
cHCTeMaTH3amu
sl BHAHUHU

bubmuoreka [JOK
https://m.edso0.ru/0
Oae3de8

bubmuoreka [JOK
https://m.edso0.ru/0
0ael750

62

63

64

Kontponbnas
pabota Ne4 o
TeMe
«Baxnenmue
MeETaJUIbl U UX
COEIUHEHHS»

BemectBa u
MaTepHuaibl B
IMOBCETHEBHOM
JKU3HHA
YyeJoBeKa

XUMHYECKOE

bubmuorexa [JOK
https://m.edsoo.ru/0
0ae3f50

bu6mmoreka [{OK


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

3arpsi3HEHNE https://m.edso0.ru/0
OKpY’KaroIen 0ae4270
cpenbl
Ports xminit B bubmuoreka [JOK
65 S Egﬁfﬁecmx 1 https://m.edsoo.ru/0
0ae4d270
npo0em
Pe3epBHbIit
YPOK. bubmmoreka [JOK
66 O06o06mIeHe U 1 https://m.edsoo.ru/0
cucTeMaTH3aIu 0ae0dOa
s1 3HAHUM
Pe3epBHbIit
YPOK. bubnmoreka [JOK
67 O06o06mIeHE U 1 https://m.edsoo0.ru/0
crucTEMaTH3aI 0adb33c
s1 3HAHUM
PezepBHbIit
YPOK. bubnmoreka [JOK
68 O06o06mIeHe U 1 https://m.edso0.ru/0
crucTEMaTH3aII 0ad9ch2
s1 3HAHUM
Pe3epBHbIit
YPOK. bubnuoreka [JOK
69 O06o06mIeHEe U 1 https://m.edsoo.ru
CHUCTEMATH3AIH /00ad9ch?2
sI 3BHaHUM
OBIIEE
KOJIMYECTBO 69
YACOB IIO

I[TPOTPAMME



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

