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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

OcHoBy paOouell mporpaMMbl B3siTa NporpaMma Kypca XumMuM g 8-9 KiaccoB
0011e00pa30BaTeIbHBIX YUPEIKACHHIA, OMyOIMKOBaHHAs U3aTenbcTBOM «IIpocBemenue» B 2018
roay (COopHUK IporpaMM Kypca XUMUHU K ydeOHukam xumuu aBTopoB I'. E. Pymsurtuca, @. I'.
Oenpamana ais §8-9 kiaccos).

Pabouas mporpamMma cOCTaBiI€Ha B COOTBETCTBHUM C TPEeOOBAHUSAMHU CIIEAYIOIINX
HOPMAaTUBHO-TIPAaBOBBIX JIOKYMEHTOB:

- Koncturynuss Poccuiickoit @enepanuu (MpUHATA BCEHAPOJHBIM T'OJIOCOBAaHHEM
12.12.1993 ¢ wu3MEHEHUsMH, OJOOPEHHBIMH B XOJ€ OOILIEPOCCUICKOTO TIOJ0COBaHUS
01.07.2020);

- KonBenmust o npaBax pedenka (ogo0pena I'enepanbnoit Accambrieeir OOH 20.11.1989,
Berynuia B cuity it CCCP 15.09.1990);

- ®epnepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit ®@enepanum» ot 29.12.2012
Ne273-D3;

- Ilpukaz Ne858 or 21.09.2022 roma MunuctepctBa npocBemenuss PO  «O6
YTBEpXKJICHUM (peepanbHOr0 TMepeuHsi y4eOHUKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO MpPU
peanu3ainuy UMEIOIIUX TOCYJapCTBEHHYIO aKKpeauTalui olOpa3zoBarenbHbIX mnporpamm HOO,
000, COO opranu3zaiusiMi, OCyIECTBISIOMINMU 00pa30BaTEeIbHYIO AESITEIbHOCTDY,

- Koncturyuus Pecniy6nuku TeiBa (mpunsita 06.05.2001 r.);

- 3akoH PecnyOmuku TwiBa or 21 wumions 2014r. Ne2562 BX-I «O06 oOpa3oBanuu B
PecniyOnuke TriBay;

- [Ipukaz Ne7985 ot 28.08.2023 roga Munucrepctsa o6pa3oBaHus U Hayku PecryOiamku
TeiBa «O ¢dopMupOBaHUM TNPUMEPHOro KajeHaapHoro ydeOHoro rpapuka OO PT,
peanuzyromux OOIL, B 2023-2024 yuebHOM rofy,

- IluceMo MunucrepctBa obpazoBanust PT ot 06.06.2023 Ne687 "Metoauueckue
pekoMmeHmanmuu 1o ¢GOpMHUpPOBaHUIO Y4yeOHBIX TuiaHoB Ha 2023-2024 yu. 1. OO PT,
pean3yoIuX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMBbl ',

- Canurapupie mnpaBuna u  HopMmbel (Canllun  2.4.3648-20)  «caHuTapHoO-
AMUJIEMHOJIOTHYECKHEe TpeOOBaHMUA K OPraHM3allud BOCIUTaHUSA M OOY4YeHHs, OTIbIXa |
O3JIOPOBJIEHUST AeTed U Moyojexku', yTBepkIeHHbIX [locranHoBnennem ['nmaBHOrO
roCy/1apCTBEHHOrO0 caHuTapHoro Bpauya Poccuiickoit ®enepanum ot 28.09.2020 Ne 28 "
(Bapeructpuponan 18.12.2020 Ne 61573);

- Canurapabie mnpaBwia u  HopMmbl (Canllun 3.1/2.4.3598-20) "CanutapHo-
AMUIEMUOJIOTUYECKHE TpeOOBaHUA K YCTPOWCTBY, COJAEPKAHMIO W OpraHu3aluu padoThl
00pa3oBaTeNbHBIX OpraHu3alMi U APYruX 00BEKTOB COLMANBHON MH(PACTPYKTYpHI Ul JeTel U
MOJIOJIC)KH B YCIIOBHSIX PACIpPOCTPaHEHHs] HOBOW KopoHaBupycHoW uHpeknuu (COVID-19)",
yTBepKACHHbIX  IlocraHoBieHMEM [7aBHOro  rocygapCTBEHHOTO  CaHUTApPHOIO  Bpaua
Poccuiickoit ®eneparuu ot 30.06.2020 Ne 16 (3apeructpupoBan 29.03.2021 Ne 62900) (c
WU3MEHEHUsIMH, BHECEHHbIMM [locTaHoBieHHeM [71aBHOrO rocyAapCTBEHHOIO CaHUTApHOIO
Bpada Poccuiickoit @enepanun ot 24.03.2021 Ne 10);

- Canurapusie npasuia u Hopmbl (CanlluH 1.2.3685-21) «I'urneHnueckue HOpMaTHBBI U
TpeOoBaHusT K obecreueHuio 0e30macHOCTH W (W) OEe3BPEIHOCTH IS YelloBeKa (DakTopoB
cpeapl o0uTaHusY, yTBEpKACHHBIX [locTanoBieHrneM [ TaBHOTO TOCY1apCTBEHHOT'O CAHUTAPHOTO
Bpaua Poccuiickoit depepammu ot 28.01.2021 Ne2 (ctp 369-402)



VYcraB KOJIbI

YueOHbIi TIJ1aH MIKOJIBI
Kanennapusiii rpaduk mKOJIbI
[1nan pa®OThI MIKOJIBI

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYCHHS,
BOCTIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMETa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, MPelyCcMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, OIPENEIseT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACPKAHMS, PEKOMEHIYEeMYIO IOCJIEI0BaTEeIbHOCTh
W3YYCHHUS] XUMHUU C YY4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEJIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00y4aromnXCcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TakyKe TpeOOBaHUI K pe3yjbTaTaM 00ydeHUsI XUMUU
Ha YpOBHE IIeJIe W3y4YeHUs TpeJAMETa W OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MIPEJICTABICHUA O MATEPUAIIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMH BEIIECTB B MPUPOJIE, O IMYTAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET pealiM3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KyJbTYpPBI IUYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCSATENHbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENICKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKH3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJI51a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJarOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBJieHUsT B OOYYE€HWHM XUMHH OO0€CIIEUMBAIOTCS CIEIU(UKON COIEp KaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEIEIEHHOM dTarie € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHHUE
00yJarONMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX IMMOHATUM XUMHH, OCHOB HEOPTAHMUECKOW XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUNMBIX MIOHATHH OPTAaHUYECKOU XUMUHU.

CtpykTypa coiepKaHus MPOrpaMMbl MO XUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydyenuto. CoaepaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPHUHILMILY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MPEICTaBICHUH 00 AIEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHSA K JApPyromy,
BBITIONHSST (YHKIIUH OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (OPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJ/laM 103HaHus B Hayke. M3yueHne xumun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaroutuii mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kiaace».

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIbHBIX YMEHUW W HMX NPUMEHEHHMHM B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHMs Ba)XXHOE 3HAUYEHHE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU,

— HaNpaBJIeHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYecKoe MpUOOIIEeHHEe O00y4aroIuxcsi K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHUIO OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢popmupoBanue o0mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3Yys 3HAHUS U
OTBIT, TIONYYEHHBIC TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH pElIeHuH TpolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBHIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Onucanue mecma yuedoHo20 npeomema 6 yueOHOM niane

OcoOeHHOCTH cozep KaHUs MPeAMETa SBISIOTCS TJIABHON IPUYUHON TOTO, YTO B YUeOHOM IIJIaHe
STOT MPEAMET MOSABISETCS MOCIEAHUM B PSITy €CTECTBEHHO-HAYUHBIX AUCIMIUIAH, TOCKOJBKY IS



€ro OCBOCHMs WIKOJIBHUKH JOJDKHBI 00JazaTh HE TOJBKO OIPEACICHHBIM 3alacoM
MPEIBAPUTEIBHBIX ECTECTBEHHO-HAYUHBIX 3HAHWWA, HO M JOCTATOYHO XOPOIIO Pa3BUTHIM
a0CTPaKTHBIM MBIIUICHUEM.
B cootBercTBuu ¢ yueOubm manom MBOY COIII Nel ¢. Myryp - AKChI Ha H3y4eHUE
XHMMHH B 9 Kj1acce OTBOAUTCA 2 Jaca B HEAEI0, 68 4acoB B I'OJI.
INIAHUPYEMBIE PE3YJIBTAThBI OCBOEHUSI IIPOT'PAMMBI 110 XUMHWU HA

YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHHUS NPOTpaMMbl OCHOBHOTO 0O0mmIero o0Opa3oBaHus
JOCTHUTAIOTCS B X0/1¢ O0Y4EHHsI XUMHUHU B €IMHCTBE y4eOHON M BOCIHUTATEIbHOM JIESTEIbHOCTH B
COOTBETCTBUM C  TPAJAUIHOHHBIMH  POCCHUICKMMH  COLMOKYJIBTYPHBIMH ¥  JTyXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMU, MPUHATHIMUA B OOINECTBE MPAaBWIAMH U HOPMAaMH IOBEICHUS W
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMATM3AINN 00YYarOIIUXCS.

JINYHOCTHBIE pE3yJbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIMPEHHE ONbITa AEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

[ICHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJEIUI0, NMOHMMAaHHs 3HAUYEHHS XHMHYECKOW HayKH B JKU3HH COBPEMEHHOIo OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIUEH O MEPeAOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoicTBE
MHpa 1 00IIeCTBa;

2) rpaskKAaHCKOr0 BOCIIMTAHMSA:

NPE/ICTABIICHUS. O COLMAIBHBIX HOPMAax W MPaBHJIAX MEKJIMYHOCTHBIX OTHOIICHHN B
KOJJICKTHBE,  KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOW,
y4eOHOUCCIIeIOBATENbCKON, TBOPYECKOW W APYTMX BHIAX JESTENbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOIl COBMECTHOM JIESTENBHOCTH MTPH BBIITOJHEHUH YUeOHBIX, TO3HABATEIBbHBIX 3a/1ad,
BBINIOJTHEHUH XUMHYECKHX OJKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIIECCE ITON Y4eOHOW HEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJCHHE M IOCTYIKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX H
NPaBOBBIX HOPM C YYETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHYECKHE TPEACTABICHUS O BENIECTBE M  XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHUMAaHHsI ~ CYyIIHOCTH HAy4YHOW KapTUHBI MHpa, NpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3AHMOCBS3SIX YEIOBEKa C MPUPOJHOM CpEeloid, O poiH
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIA;

MO3HABATEIbHBIC MOTHBBI, HAIMPABJICHHBIC HAa IOJYYCHHE HOBBIX 3HAHUH MO XHUMUH,
HEOOXOAMMBIE JJsi OOBSCHEHWsS HaONIOJaeMbIX NPOLECCOB M SBICHHUH, IO3HABATEIHHOM,
UH()OPMAIIMOHHOW U YUTATEILCKOW KYJIBTYpPbI, B TOM YHCJIC HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C Y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOHN JINTEpaTypoH, JOCTYITHBIMH TEXHHYECKUMH CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYCHHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIBCKON EATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJICHHOCTH U YPOBHS 00yYEHUS B JaJbHEHIEM;



4) popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >KW3HHU, OCO3HAHHWE TMOCIEACTBHA M HENPHUITHE BPEIHBIX
MPUBBIYEK (YIOTPEOJCHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJFOACHUS
npaBuJl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY U pealbHOMN
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro poja, yBaXeHHE K
Tpydy U pe3yjbTaTaM TPYAOBOM JAEITETbHOCTH, B TOM 4YHCIE Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIMBUAYAIHHOW TPACKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUM, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATIBHOU CPeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

OKOJIOTHYECKH TIeJIeCO00pa3HOe OTHONICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBHUJI OE30MaCHOTO MOBEACHHS TP padoOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIHSIX, YIPOXKAIOIINUX 370POBBIO M KU3HHU JTIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PElICHUs
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOIHON CPEIOil, ISl TIOBBIIIEHUS] YPOBHS 9KOJOTHYECKON
KyJbTYPBI, OCO3HAHUS TJIOOATLHOTO XapakTepa dKOJOTHYECCKHUX MPOOJIeM M IyTeH WX PeIIeHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMCHHS PyKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATBLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPe3yJbTaTOB BBUICISIOT 3HAYUMBIC IS (DOPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIE MMOHATHUS (3aKOH, TCOPHSs, MPUHITUI, THUIMOTEe3a, (aKT, CHCTEMA,
MPOILIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpPCAIbHBIC YUCOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpbIE 00ecreunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU e TEIHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBbie Jiornyeckue AeCTBUA:

YMEHHS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TIPH OCBOCHUW 3HAHWMU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJICBHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KJIACCH(PUKAITUU
XUMHUYECKHX BEIIESCTB M XHMHUYECKUX PEAKIUH, YCTAHABIIUBATEH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
0 aHAJIOTHH ), AeNIaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHATHh B Mpoliecce MO3HAHUS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, NPEoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbBIE B XUMHUU MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XuMH4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH pEakiuu — TMpU peElIeHud ydeOHOo-
MO3HABATENbHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIBIATH U



XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEUMS B M3yUaEeMBbIX MPOIECCAX U SIBICHHSIX.

Ba3zoBrbIe ucciaenoBareLcKue AeiicTBHUA.

yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATH €TI0
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJBLI IO pE3ysibTaTaM IPOBEIEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PaGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIHIO PA3TUYHBIX BUIOB
1 GOpM IIPEJICTABICHHUS, TTOJTyIaeMY0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIONMYJIIPHAs JINTEPATypa
XUMHUYECKOTO COJICpPIKAaHMS, CIPABOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHUECKU
OILICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHPOpMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMUMBIX JIJISl BBIMIOJTHCHHS YICOHBIX M MIO3HABATEIBHBIX 337144
OTIpeACIEHHOTO THIA, MPUOOPETEHHE ONbITa B OOJIACTH WCIOJIL30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHUS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUsS
uH(pOPMAIMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALUSMU;

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Tpollecce Y4eOHON U HcCienoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY>KaIOIIei TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBHUS:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (Wiu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS TPEICTABIIATE MOJyUYECHHBIC PE3yJIbTAThI TO3HABATEIIFHOMN JACSITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh TPE3CHTAlMI0 PEe3yNbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
DKCIIEPUMEHTa (J1a0OopaTOpPHOrO OMbITA, JAOOPATOPHON pabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

YMEHHS y9eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABATEIILHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
00X WHTEPECOB W COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPJAMHAIIMS COBMECTHBIX JCUCTBHMA, ONPE/IeIICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSATEIBLHO OMPEIENSITh EeNU ACSITeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Hanbosiee 3(G(EKTUBHBIE CIMOCOOBI  pEIICHHWs YYeOHBIX W TMO3HABATENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISTh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBITIOJTHEHUH 33JaHUM C y4E€TOM IIOJIyYCHHS HOBBIX 3HAHMNA 00 H3y4aeMblX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATHL COOTBCTCTBHEC IMOJIYUYCHHOI'O pe3yjibTaTa 3asIBIICHHOM e,

YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 33 JaHUH.
MNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pPe3yJbTAaTOB IO OCBOCHUIO O0053aTEIBHOIO COAEpIKAHMUS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoil, BBIAEISAIOT: OCBOEHHBIE

0o0yJaromyMuUCsT Hay4yHbIC 3HAHUS, YMEHUS M CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHOW 00sacTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro

MHTEPIIPETAlU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.
K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMMYECKUX IMOHSITHI: aTOM, MOJEKYJa, XUMUUYECKUM
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAasT M MOJIEKYJSpHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysi, Kiaccuukamus
peaklMii: peakiuy COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKLIUU
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpAalMsl) B pacCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAICHUI;

UCIMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJUIEKHOCTh BEIIECTB K
OTpeNielIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOIaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoanueckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3nyaTh IMOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«nobounas mnoarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
0003Ha4YeHusI, KOTOpble UMeroTcsl B Tabnuue «Ilepuoanueckas cucteMa XMMHYECKHX
aneMeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMHM XapaKTEPUCTHKAaMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsia  sapa, oOOIlee YHCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 3IEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
abdexry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpPaMH  MOJIEKYJSIPHBIX  ypPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;



IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTENBHYK MOJIEKYJISIPHYIO U MOJIIPHYEO MAaccChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINU;

MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHI0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  TO3HaHUs  —  HaAONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

CJIeIOBaTh IMpaBWJIaM TIOJB30BAHUS XUMHUYECKOW TOCYIOH W  J1TabOpaTopHBIM
000pyIOBaHHEM, a TAaKXe MpaBWJIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSAMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB C OMNpPEECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYyTHE).

K konmy obydeHus B 9 kjacce mpeaMETHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIIECHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peakUd HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO JIOIyCTUMAas
koHneHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMyd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaccy COeNMHEHHH Mo (opmMynam, BHJ XMMUYECKOH CBS3U (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopMmyiie, XxapakTep Cpelbl B BOJHBIX PacTBOpaxX HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbica [lepunoandeckoro 3akona JI. . MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynna (A-
rpymnmna)y u «mnobouyHas mnoarpymnma (b-rpynma)», Manble W OONbLINME TMEPHOABI,
COOTHOCUTH 0003HAu€HMs, KOTOpblE HUMEIOTCd B IEpPUOAMYECKON Talnuue, C
YHMCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U



3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YMCIy W COCTaBY Y4YacTBYIOIIMX B pEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, M0 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (ONMUCHIBaTh) 0OLIME W cHeuu(uyYecKkrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUI;

COCTABJIATh YPABHEHUS 3JIEKTPOJUTHUUYECKON JMCCOLMALMN KUCIIOT, IIeJIoued U coell,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKIMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
HOJATBEPXKIAIOIIMX CYLIECTBOBAHME TI'E€HETHYECKOM CBA3M MEXIY BelleCTBaMHU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOIO OajlaHCa ITHX peakLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOI0 JIEMEHTA 110 (pOpMyJie COCJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

coOyo/iaTh MpaBWja IOJIb30BAaHUS XUMHMUYECKOW TOCYJIO0M U J1abOpaTOpHBIM
0o0Opy/I0OBaHHEM, a TaKKe IpaBHUia OOpAIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHMSAMU 110 BBIIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIY4YEHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKAT-, cylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbl AMMOHHS M HMOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHEe, CHUCTEeMaTU3allUI0, BBISABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).



COJAEPKAHUE OBYYEHUSA

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux osaemeHtoB J[. .
MenneneeBa. CrpoeHune aTroMoB. 3aKOHOMEPHOCTH B HU3MEHEHUH CBOMCTB XHMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMIOB, Kalus, KajbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoii CuCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3H. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THIA KPUCTAIMYECKOW PEmIETKH M BUJA XMMHYECKOM
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEMIOBOMY 3(QeKTy, Mo H3MEHEHHWIO CTelneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO yYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUSI.

[TonsiTue o ckopoctn Xxumudeckoi peakuuu. IloHatue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanu3e. llonsarue o XumuueckoM paBHOBecHU. DakKTOphl, BIHUAIOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAAMHU XHMHMUYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEW B CBETE
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJIJIOB M HeMeTalyioB (rpadura M anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakIuu OT BO3IACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIO0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMAIIUN
KHCJIOT, Inenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK NMPOTEKaHHs peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJka, BblAelIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (rOpeHue, peakiuu pasIokKeHUs, COEAMHEHUS),
pacrno3HaBaHME€ HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelleHne 3KCIepUMEHTaIbHBIX 33/1a4.

HemeTa/ibl 4 X coeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIC
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeTaJllaMH, HEMETaJIaMH,



mesnoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelue Xi10puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XHMHUYecKHue cBoiicTBa. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme kak IpeICTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XHUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IOoiydeHusl CepHO KucioTel. I[Ipumenenue
cepHOi KucIOThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cylbdaT-uoH. HaxoxneHue
ceppl M €€ COeAMHEHUH B MpHUpoje. XUMHMUECKOE 3arps3HEHHE OKpYyXaroleh cpessl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UUEcKue Hu
XUMHYecKkHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (pu3n4eckue U XMMUYECKHe
CBOICTBa, noxy4yeHue u npuMeHeHne. Coau aMMOHMSI, UX (PU3MUECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢u3nueckue M XUMHUYECKUE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amIoTpoIHble MOAUPUKALNN
doctopa, puszndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX YI00pEHUI.

OO6mas xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoicTra. Ancopbuus. KpyroBopot yriepoaa B Ipupoe.
Oxkcupapl yraepoaa, ux pU3NYECKUe U XUMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekr. YrompHas kucinora u eé
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJy4deHHE M NpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas kuciora). IIpupoaHsie
HUCTOYHUKU YIJIEBOAOPOAOB (Yrojb, HPHUPOAHBIM Ta3, HEPTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCIUHEHHMH.

Kpemunii, ero ¢usmveckne M XUMHUYECKHE CBOWCTBA, TIOJyYCHHE W TPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeactaBieHuss o0 okcume kpemuus (1V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme
CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaT€PHAIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (pU3MUeCKue U XUMHUYECKHE CBOICTBA raJIor€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUJCOMATEpUaAOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pasnmamMu ceppl M €€ COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cyinb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yI0OpEHHUH,
nojlyueHue, coOupaHue, pacro3HaBaHHE W U3YYEHHE CBOMCTB aMMuaka, IpOBEICHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), U3YUEHHE MOJENEeN KpUCTAUNIMYECKUX PEIIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CHWJIMKAT-UOHbl M W3Y4YEHHE MPU3HAKOB MX I[POTEKAHUs, O3HAKOMJIEHHE C MpPOIyKLHUel
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/ay Mo TeMe «Bakuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MetaJuibl M MX COeIMHEHUS

OO0miass xapakTepUCTHKAa XMMHMUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosio’keHus B llepnonnueckoil cucreme xummdeckux anemeHToB [I. 1. MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
pemérka. DIEeKTPOXUMHUYECKUM psj HanpsokeHU wmerauioB. dusnueckre U XUMHYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIIICHHOCTH.

[Ilenounbie MeTauibl: TTONOKEeHUE B [leproanyueckoi cucTeMe XMMUYECKUX 3J1€MEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoXkJeHUE B Mpupojae. OU3ndyeckue U XUMUYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii W Kajublui: moyiokeHne B Ilepuommueckoit
cucreme xumuyeckux snemeHToB [[. WM. MeHneneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B
npupone. Puznueckne U XMMUYECKUE CBOMCTBA MarHusi M KaiapLus. BakHellne coequHEHUS
KaJblMA (OKCUI, THIPOKCH, CONN). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOoTepHBIE CBOICTBA OKCHIA U THJIPOKCHAA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme xumuueckux osaementoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXKAeHUE B mpupoae. Ouzndeckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcunpl, ruapokcuabpl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKcnepumenn.



O3HAKOMJICHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3Y4YEHUE Pe3yJbTAaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUsl U HATPHUS C BOAOW (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs KeJe3a B
Kucoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJibliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpy:xaouas cpeaa

BemiectBa u Marepuaisl B IOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OXOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KAroIIe cpebl (peeibHas A0MyCTUMAast KOHIIEHTpaIus
Beniects, ganee — [1/IK). Pons Xxumuu B penieHuu 3K0J0THYECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJTUMEPHBIE MATEPUAJIBI).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpenMeTHbIX CBA3EH IMpPH MU3YYEHUH XMMHUHU B 9 Kilacce OCYILECTBISAETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIsl OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0me ecTeCTBEHHO-HAyUHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOIEIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
paauOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPHUUECKUN  3apsisl, MPOBOAHUKH, TMOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEHIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE YIOOpEeHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyelIoBeKa
12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonsatue o kucnorax 3 1 bu6nmoreka [JOK
U COJISAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro o paznueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN
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Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX diteMenToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeakIu
[ToBTOpenue u yriybneHne 3HaHUHA Bu6mumotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo.ru/7f41a636
I e s :
' DIICMEHTO PYHIBL -€pa t ee https://m.edsoo.ru/7f41a636
COEZIMHEHUs
s | | L b ox
: JeMEeHTOB V A-TrpyIiibl. T U UX
Py ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
24| snemenros Narpyms: Yeneponn 5 1 ,  BumorelOK
' y PYIIEL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus U OKpyKammas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME
8 KJIACC

KoanuecTBo 4acoB

Jaa uzyueHus

JIeKTPOHHBbIE U(PPOBHIE

Jl:;-)n Tema ypoka Beero Kontpoabnsie IlpakTuueckue o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
nnaH daKrT.
1 [Ipenmer xumuu. Poiab XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX MO3HAHUS B XUMUU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboTHI B Ta0OPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
Yucteie BemecTBa H cMecH. CriocoObl bu6mmorexa [IOK
4 . 1
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrdaeckas padota Ne 2 «Pa3nencnue
) Cl\f@CGﬁ (Ha anl:I)VIepe OUYHCTKH H;apeHHOﬁ 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnnorexka [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U CIIOKHBIE BEIIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1

https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumuuaeckas opmyia. BameHTHOCTh https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTtHOcuTeNBHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHAYECKOTr'0 dJIEMEHTA B bu6mmoreka [IOK
COCTMHEHHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 du3nyecKknue 1 XUMUUECKUE SBICHUS. bu6mmoreka [IOK
XuMHYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus poTEKaHUs bubnnoreka [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKHE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus Kom4yecTBa, MacChl
17 BEII[ECTBA 10 YPABHEHUAM XUMHYECKUX Brbmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUeCKUX peakini
18 (COG)IHH(I;HI/ISIHpaSHO)KCHI/ISI 3a1\12en1elj{pm Bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIIONEUCT. O60gﬂleHI/Ie u Bubmiorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTpomasHnas pabora Nel no Teme bubnnoreka [JOK
«BemiecTBa U XUMHUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmecsk razos. CocTaB Bo3ayxa. bubnnorexa [JOK

Kucnopon — anemeHT u npocroe

https://m.edsoo.ru/ff0d448e
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BemecTso. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObI noTy4eHust KUCIopo/ia B
23 nabopaTopuu ZI HpOMBIMHCHpH(iTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[TpumeHneHue kuciaopoa
TenmoBoit 3 PpeKT XUMHISCKOH peaKIInu,
24 MOHSITHE O T(i)lf()bMOXI/IMI/I‘ICCKOM yII:aBH:HI/II/I Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX PEAKITHIX
TornmuBo (He(Th, Yroib H METaH).
25 3an$I3H€}EI/Ie(11;03,ZI}}I/X3 CIIOCOOBI Ztro bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHHS
[IpakTudeckas padora Ne 3 mo Teme
26 «l?lonyqeﬁne u I:O6I/IpaHI/Ie KHCJIOpO/ia bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €T0 CBOMCTBY»
97 Bonopon — anemMeHT U mpocToe bubnuoreka [IOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
08 duznyeckne 1 XUMAYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojtopojia. [IpumeneHue Boiopoia https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHEe 0 KHUCTOTAX U COJIAX bubmmoreia LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsI mory4eHust BOA0poia B bubnunorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 o Teme
31 «l?lonyquHe u 2061/IpaHI/Ie BOZOpOAA bubmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYECHHE €r0 CBOMCTB»
32 MounspHblii 00BEM Ta30B. 3aKOH ABOTaIpO bubnnorexa [JOK
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https://m.edsoo.ru/ff0d542e

Breraucienns 00bEMa, KoJIu4decTBa

33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
i https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MU 00BEMY
Brruncnenust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO PEaKIMu Ha OCHOBE 3aKOHA Bubmiorexa LIOK
- . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH ra30B
35 du3nvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIMKATOpax https://m.edsoo0.ru/ff0d59e2
Bona kxak pactBopurens. Hachlennsie u
37 HeIfaCBIH_[epHHLIe Il:aCTBOpLI. MaIiOBaa bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JI0J151 BEIIECTBA B PacTBOpE
[IpakTuyeckas padora Ne 5 mo Teme
38 «IIpuroroBieHure pacTBOPOB C bubnuoreka [IOK
orpeZIeIEHHON MacCOBOM JI0MeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTposabHnas padora Ne2 no teme bubnnoreka [JOK
«Kwucnopon. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiIacCupUKaIus, bubnuotexa [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCH};THBIX OCHOBHBIX U aM()OTEPHBIX bubamorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHusI: cOCTaB, Kinaccuduxams, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne n XMMUYECKHE CBOMCTBA bubmuotexa [JOK
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OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kiiaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
HOJYYCHHUS, XUMHUECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Perenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIC KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 I'enernueckas cBsA3p MEXy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COECTUHEHUI https://m.edso0.ru/00ad9a50
49 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN bubmorexa [JOK
https://m.edsoo.ru/00ad9cb?2
Konrpomsnas padbora Ne3 o teme
50 "OCHEBHBIG KJ'IIZICCBI HEOpPraHUYECKUX Brbmiorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCMHCHHI
[IepBbie MONBITKN KIacCUDHUKAIIMI
51 XI/II\I/)II/UIeCKI/IX 3JICMCHTOB. ?IOHSII;I/IG 0 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIINAxX CXOTHBIX AJIEMEHTOB
IIepnoguueckuii 3akoH u Ileprnognueckas
52 CHfTeMI; XUMHYECKUX 3neMelliT0§ . N. bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [lepuoapl, rpynmnsl, HOATPYIIIIBI bubamorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP. bubmuotexa [JOK

N30Toms!

https://m.edsoo.ru/00ada342
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CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

bubmuoreka [JOK

55 anemeHToB Ilepuonnueckoit cucremsr /1. httos://m.edso0.ru/00ada6be
H. Meunneneesa
XapakTepucTuKa XMMHYECKOTO dJIEeMEHTA
56 o Iz:ro HgJIO)KeHI/IIO B [lepnoanueckon Bubmorexa LIOK
https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3navenue [leproanyueckoro 3akoHa s
57 pa3BuTUs HayKy U npaktuku. . M. bubmumorexa [IOK
MeHeneeB — yu€Hblil, enaror u https://m.edsoo.ru/00ada96e
TpaXKTaHUH
DIEKTPOOTPUIIATEILHOCTh AaTOMOB
58 XI/IMI/I‘{I;CKI/II;)( auneMeHTOB/ Bcepoccutiickas Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
poBepoyHas pabora
59 HonHas xuMuyeckast CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHasi XUMU4ecKasi CBSI3b Brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN Bubmiorexa LIOK
https://m.edso0.ru/00adb076
65 KonTtponbHast padora Ne4 o treme bubnuoreka [IOK
«Ctpoenue aroma. XuMHYECKast CBA3b» https://m.edsoo.ru/00adb486
66 O0o001IeHre ¥ CHCTeMAaTH3alNs 3HAHUN bubmmoreka [JOK
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https://m.edso0.ru/00adb33c

67 O06o001IeHre U CHCTeMaTU3alus 3HAaHUN 1 bubamotexa LIOK
- t https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
68 Pemenne koMOMHMPOBAHHBIX 3a7a4 1 hitps://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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IHoypouyHoe miiaHupoBaHue
9 KJIACC

KoaunuyecTBO 4acosB

JaTa nzydyeHus

JIeKTPOHHBbIE U(PPOBHIE

Jl:;-)n Tema ypoka Beero Koutpoabsnble IIpakTuyeckue o0pa3oBaTejibHbIE
padoTbI padoThbI pecypcbl
nnaH daKrT.
[lepuoauueckuii 3aK0H.
1 Heiuoinqecxaﬁ CUCTEMA XUMHUYECKUX 1 Bu6mnorexa LIOK
https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
2| exotor rpmmmacsnon smemnon 1 biorera LIOK
- https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus u HoMeHKIIaTypa 1 bubnunoreka [JOK
HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xumMuueckoil CBA3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTtponbHas padora Nel mo reme
5 «IToBTOpEHNUE U yTayOsieHNe 3HaHUI 1 1
OCHOBHBIX Pa3fIeNioB Kypca 8 Kiaccay
6 Knaccudukanus XuMruaeckux 1 bu6mmoreka [JOK
pEeaKIuii Mo pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsATHE O CKOPOCTH XUMHYECKOMN
7 peaKIuu. HOHHI?FI/IG 0 TOMOTCHHBIX U 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE 0 XMMHUYECKOM PaBHOBECHH.
8 @DakTOpHl, BIUSIOLIUE HA CKOPOCTh 1 bubnnorexa [JOK

XUMHUYECKOH PCAKIIUN U IMOJIOKECHUEC
XUMHUYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00adc28c
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OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peaKiuu https://m.edsoo.ru/00adcade
T .

10 | smosomnamsm, Camsmste 1 cnabe BuGanorera LIOK
AHCCOTHATHH. https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEI

11 HMonHbIe ypaBHEHUS DEAKITUNA bubmmorexa LOK

yP peart https://m.edsoo.ru/00add448
% N
12| conoserit b coore MpoRCTARTORH O6 BuGorera LIOK
. e https://m.edsoo.ru/00add5d8
QJICKTPOJIUTHYCCKOU JUCCOIUAlIU
x . .

13 i I/IeMI;I;IZ;Ii:;I:;(())IgCTBa COJICHU B CBCTC BI/I6JII/IOTeKa HOK
ped N https://m.edso0.ru/00add8b2
QJICKTPOJIUTHYCCKOU JUCCOIUAlIU

14 TlonsaTue o ruapoIn3e coen bubmorexa [JOK

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

15 O06o01IeHre U cucTeMaTU3aIus bubmuorexa [JOK
3HAHUMI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemienue bubnnorexka [JOK

16
IKCTIIEPUMEHTABHBIX 3373 https://m.edsoo.ru/00addbfa
K 6ota Ne2

17 | «Onowrpommmesxas mmccommm BuGorera LIOK

p g HHATUL https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKIIUU B PACTBOPAX)
06 .
18 | Xrnarioctoto cagfiorsa ia mpiscpe BuGauorera LIOK
pHMEp https://m.edsoo.ru/00addfe2
XJIopa
X .C
J'IOpOBO,Z[OpOI[ 5 OJIsIHasa KHUCJ0Ta, Bu 6J'II/IOTCKa H OK
19 XUMHUYCCKHUE CBOUCTBA, HOJ'Iy‘-IeHI/IC,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

20 «ITomy4eHnne CoITHON KUCTOTHI Bu6mnorexa LIOK
. ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHUUYECKUX peal}clﬁnﬁ €CJIH OJUH U3 bubmorexa HOK
’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxo;xr;eHHe ceprII I/I(I)eé C(I)-Ie,HI/IHeIID{I/Iﬁ B bubmorexa [IOK
. https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
24 CepoBogopo1, CTpocHHE, (PU3HISCKHE bubnuorexa [JOK
U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KHCIIOTa
25 q)mmfecxng u XI/II\I/I)I/I‘-IGCKI/IC CBOI;ICTBa Brbmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKINH, JISKALUE B
OCHOBE IIPOMBIIIIEHHOTO Criocoba
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMHYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH CpeIbl COETUHEHUSIMU
cepol
97 Brrunciaenne MaccoBoii 10JIM BeIXOAa bu6mmoreka [JOK
NPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa dJIEMEHTOB
28 VA-rpynnsl. A30T, paclipocTpaHeHHe bubnuoreka [IOK

B Iipupoje, GpU3nvecKue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOMCTBA, IMOTYyYEHUE U Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpaxTuueckas padora Ne 3 o reme
30 «l?lonyqelme athHaKa U3YyYEHHUE ero Bubmorexa LIOK
_ ’ https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ GusndecKkue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 yaoopenuit. XumMuueckoe BI;Fp}IBHeHI/Ie bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
OKpYXKAaroIIei cpelibl COeAMHEHUSIMHU
a3oTa
®ochop. Okeun docdopa (V) u

33 Q)OC((;)OII))Ha;I ann((l))Ta (1)(1)1531/1(1162:KHe u bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a

XUMHUYECKHE CBOMCTBA, MOyYECHHE
Ucnonb3oBanue pocdaToB B KauecTBe

34 MHUHEpaJIbHBIX YA0OpEHHH. bubnuoreka [IOK
3arpsi3HeHNE IPUPOIHON CPE/IbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B

35 anpI;I[J; g)nsnzecxie U XUMHUYECKHUE Brbmiorexa LIOK

o https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupl yraeposa, ux Gpu3ndeckue u

36 XHMHYECKHE CBONCTBA. bu6mmorexa [IOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuoM yriepoaa (1V)

37 VYronbHast KUCIOTA U €€ CONn bubnmuotexa [JOK



https://m.edsoo.ru/00adf004
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https://m.edso0.ru/00ae006¢c

[TpakTrueckas padota Ne 4 o Teme
"IlosrydyeHune yrieKuciioro rasa.

bubmuoreka [JOK

38 KavecTBeHHast peakius Ha KapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

IlepBoHavabHBIC TOHATHS 00

39 opfaHHqCCKHX BEIIIECTBAX KakK O bubmmorexa LIOK

https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIepoaa
40 Kpemnwuii u ero coennHeHus bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3314 110 TEME bubnuorexa [JOK

41 .

«BaxkHelue HEMETaUIbI U UX https://m.edso00.ru/00ae0bf2

COCIUHCHUSD»

KonTponbnas padora Ne3 mo teme

42 «Ba)KI:{eﬁmHe EGMCT&]‘IJ‘IH U UX bubmmorexa LOK

https://m.edsoo.ru/00ae0el8

COCTMHCHUS

OO01mas XxapakTepruCcTHKa XUMUYECKUX

3JIEMEHTOB — METAJIJIOB.

43 MerTannuueckas CBs3b U bu6mmoreka [IOK
METaJTMYECKasi KPUCTATITUYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIIOB
XuMHYECKHE CBONCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKUAN P Bubmiorexa LIOK

. https://m.edsoo.ru/00ae1156
HaNPSOKEHUH METaJIOB
45 OO6mmue crocoObl MOTyYeHUs bubnmnoreka [JOK

MeTaioB. CiuiaBel. BerauciaeHus mo

https://m.edsoo.ru/00ael1156
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YPaBHEHUSIM XUMUYECKUX PEaKLUM,
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
IpUMECHU

46 [TonsTHE O KOPPO3UU METAIIIOB bubmnorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [enountie MeTaitEl https://m.edsg).ru/OanMbZ

48 OKcCHUbI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK

Kayus https://m.edsoo.ru/00ae14b2

49 [IlenoyHno3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK

KaJIbIIMHA U MarHUH https://m.edsoo.ru/00ae15e8

50 Baxneiiiue coenuHEeHNS KaJIblIUA bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8

51 0606I£IGHI/IC U CUCTEMaTHU3ALHS

3HAHUM

59 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmoreka [IOK

yCTpaHEHUs https://m.edso0o.ru/00ae1886

53 | "iGomoens somstameron et biGmnorexa LIOK

| https://m.edsoo.ru/00aelae8
YCTpaHECHHS

54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK

THPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

o Keneso https://m.edsgf).ru/OanldSG

57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmnoreka [JOK

(1) u xene3a (111)

https://m.edsoo0.ru/00ae35e6
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O00011eHUE U CUCTEMATU3 AL

58 .
3HaHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«Baxueiiine MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS)
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIN bubnuorexa [JOK
COJICPXKHUT IPpUMECH. Bbrunciienus https://m.edso0o.ru/00ae1750
MacCOBOM JI0JIM BBIXOJA IPOIYKTa
peaxkuu
61 O0o001IeHNEe U CHCTeMaTU3aHs
3HAHUU
KontponbHas padota Ne4 o reme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS
63 BemecrBa u maTepuansl B bu6mmoreka [JOK
[IOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HeHne bubnnoreka [JOK
OKPYKAIOIIeH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
. bubnuorexa [IOK
66 O06001IeHre U crucTeMaTu3alus 3HaHU! https://m.eds0o.ru/00ae0d0a
. bubmnoreka LIOK
67 OO0o001IeHre U CHCTeMAaTU3alns 3HAHUH https://m.edso0.ru/00adb33c
68 Penienne KoMOMHMPOBAHHBIX 3a/1a4 bub6nuorexa [IOK
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https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. Pymutuc I'.E. Xumus: 8 ki1.: yue6. ans obmeoopazosar. Yupexnenuii / I.E. Pyasutuc,
O.I'. ®enbaman. — M.: [IpocselieHue.

2. Xumust: § KII.: JIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

3. I'apa H.H. Xumus: 3agaunuk ¢ «nomourHukom»: 8-9 ximaccet / H.H. T'apa. — M.
IIpocsemenue.

4. I'apa H.H. Xumus. Paboune nporpammer. [Ipeamernas munus yueonukos I.E. Pyn3uruca,
@.I". ®enpamana. 8-9 kimaccel/ H.H. 'apa. — M.: [IpocBemnieHue.

5. Papgenxuit A.M. Xumus: nunakrundeckuii marepuait: 8-9 xi. / A.M. Pagenkwmii. — M.
IIpocsemenue.

6. 'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: [IpocBenienue.

METOAUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

1. Pymsutuc I'.E. Xumus: 8 i.: yueb. qys ooieodpazosar. Yupexaenuii / ['.E. Pyasutuc,
O@.I'. denbaman. — M.: [Ipocsemienue.

2. Xumust: 8 KJ1.: DJIEKTPOHHOE MPUJIOKEHHE K YUCOHUKY.

3. I'apa H.H. Xumus: 3agaunuk ¢ «moMomHukom»: 8-9 kiaccel / H.H. I'apa. — M.:
IIpocsemenue.

4. I'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunus yueOuukon I.E. Pyn3uruca,
O.I'. Denpamana. 8-9 kmaccel/ H.H. I'apa. — M.: [Ipocsenienue.

5. Pagenkuit A.M. Xumust: qmuaaktuueckuii Mmarepuai: 8-9 ki, / A.M. Papeuxuii. — M.:
[Ipocsemienue.

6. I'apa H.H. Xumus. Ypoxu: 8 k. / H.H. I'apa. — M.: IIpocBemenue.



7. bopoBckux T.A. TecTsl Mo XuMHH. DIEKTpoIIUTAYECKas nucconunanus. Kucnopon u cepa.
A3zot u pochop. Yraepon u kpemuuid. 9 knacc: k yueonuky I'.E. Pynsuruca, ®.I". ®enpamana

«Xumus. 9 xmacey. — M.: U3garenscTBo «OK3amen», 2011.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Beeaure  Beemutenanusiehttp://www.chemnet.ru I"azera « Xumus» u caiit as yaurens «51
U1y Ha YPOK XHUMHH»
http://him.1september.ru Exunas xomtekuus LIOP: [penmerrnas KoymieKiust « XUMUD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYYHbIE SKCTIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0mieo0pa3oBareabHOTO opTaia
http://experiment.edu.ru AJIXUMUMK: caiit JI.}O. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickast onuMnmiaga mKOJIbHUKOB IO XUMHU
http://chem.rusolymp.ru Opranuueckast XuMHUsI: 3JIEKTPOHHBINA YIeOHUK JJIsl CPEAHEH IKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yu4eOHHK
http://www hemi.nsu.ru OTKpbITHIi KOJUTSIK: XUMHUS
http://www.chemistry.ru JlucraniimonHasi OJIMMITHA/IA 10 XUMHUH: TEICKOMMYHHUKAITHOHHBIN
00pa3oBaTeNbHbBII TPOCKT
Ilepeuenvy mexnuueckux cpeocme Kabunema:

Tleyamnusie nocodus, YueOHO-TIpaKTHUECKOe U yueOHO-TabopaTopHoe 000pya0BaHuE,
puOOpbI, HAOOPHI MOCY/IbI U JIAOOPATOPHBIX MPUHAIEKHOCTEH 1151 XUMUYECKOTO
HKCIEPUMEHTA, OOIIEr0 Ha3HAYEeHUs1, peaKTUBHI (110 HOpME), CIIELIUATU3UPOBAHHBIE IPUOOPHI U
anmaparbl, MOJIENH, HaTypaJlbHble 00BEKTHI, KOJUIEKIIUH.






