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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1O XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro 00pa3oBaHUs
COCTaBJIcHA Ha OCHOBE TpeOOBaHWUH K pPe3yjbTaraM OCBOEHUS OCHOBHOH
o0pa3oBaTeabHON  MporpaMmMbl  OCHOBHOIO  OOMIEro oOpazoBaHusl,
npeacrapieHHbx B @I'OC OO0, a takxke Ha OCHOBE (penepanbHON padboueit
OpOrpaMMbl BOCHUTAHHS M € YYETOM KOHLICMIMW MPENOJABAHUS YUYEOHOIO
npeamera  «XuMHsS» B 00pa3oBarelbHBIX — OpraHusauusx Poccuickoi
Oenepauyu.

[Tporpamma o xumMuu AT MPEACTABICHUE O IENAX, OOUIEH CTpareruu
00y4YeHusl, BOCIUTAHUS M Pa3BUTUS OOYyYArOLIMXCA CPEACTBAMM Y4e€OHOro
NpeaIMeETa,  YCTAHABIMBACT  O0s3aTENIbHOE  MPEAMETHOE  COACPIKAHHME,
NpelyCMaTpuBacT PacHpeleieHHe €ro Mo KjlaccaM W CTPYKTYPUPOBAHUE MO
pazaenaMm M TeMaM MPOrpaMMbl MO XUMHUH, ONPEIEISIET KOJIMYECTBEHHBIE U
KAUECTBEHHBIE XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHTyEMYIO
NOCJICAOBATENBHOCTh M3YUYCHHMS XHMHHA C YYETOM MEKIOPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTMKM Y4eOHOro Mmporecca, BO3PACTHBIX
0COOEHHOCTEW OOydYarolMXcs, ONPEACaseT BO3MOXKHOCTH MpeaMeTa JUis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOEHUS OCHOBHOM 00pa30BaTE/IbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHusl, a TAKXKE TpeOOBaHUIA
K pe3ynbraraM OOy4YeHMs XMMHHM HAa YPOBHE LEJICH M3YYeHHs NpeaMeTa U
OCHOBHBIX BUOB y4€OHO-ITO3HABATEIBHON NEATENBHOCTH O0YyYaromIerocs 1o
OCBOCHUIO YUEOHOTO COJICPIKAHUS.

3HaHWE XMMHH CIYXXUT OCHOBOH aii (POPMUPOBAHUS MHUPOBO33PCHUS
00y4aroLErocs, €ro NPeACTaBICHAN O MAaTEPUATIBHOM €IMHCTBE MUPA, BAKHYIO
POJb UrparoT GOpPMUPYEMbIE XUMUEH NPEACTABICHUS O B3aMMONPEBPALICHHAIX
SHEPruM U 00 3BOJIIOLMH BEIIECCTB B MPUPOJE, O MyTIX PEIICHUS IIOOATBHBIX
npoOJIEM YCTOWYMBOIO Pa3BUTHUSL YEIOBEYECTBA — CHIPbEBOM, SHEPreTUUECKOM,
NULICBOK U KOJOTUYECKON OE30MacHOCTH, MPOOIEM 31PABOOXPAHCHUS.

H3yueHne XumMum:

CHOCOOCTBYET pealM3alliii  BO3MOXKHOCTEH JUIsl  CaMOpPa3BUTHS U
(GbOpMHpOBaHUS KYJIbTYPhl JIMYHOCTH, €€ O0Omed W (PyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4arolmuxcs, HABBIKOB WX CAMOCTOSITENIbHOM y4eOHON AEATENbHOCTH,
SKCIICPUMEHTATIBHBIX W HMCCIEAOBATEILCKUX YMEHWH, HEOOXOOUMBIX KAaK B
NOBCEJIHCBHOM JKA3HM, TaK U B TPOYECCUOHATBHON ACITENbHOCTH,

3HAKOMHT CO CINEUM(PHUKONW HAYYHOTO MBILIUIEHUS, 3AKJIAbIBACT OCHOBBI
LEIOCTHOrO B3rMifAa HAa €AWHCTBO TNPUPOABI W YEJOBEKA, SIBIIACTCS
OTBETCTBEHHBIM 3TarnioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTH
00y Yaroumxcs;

CcocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOUIEHUSI K €CTECTBEHHO-
HAayYHbIM 3HAHHMSAM, K TMPUPOAE, K YETOBEKY, BHOCUT CBOH BKJIQJ B
3KOJIOTHYECKOE 00pa3oBaHKue 00YYAROIIHAXCS.

JlaHHBIE HAMpaBJICHHUs B O0OYYEHUH XUMHHA 00CCIECUMBAIOTCS CIEA(PHKON
COJEP)KaHUsl Y4eOHOTO MpPEAMETa, KOTOPBId  SBISETCS NEAArOTMYECKU
aJANTAPOBAHHBIM OTPAKCHUEM 0a30BOM HAYKHA XMMUM HA ONPEACTEHHOM dTare
¢€ pa3BUTHUSL.

Kypc xumMum Ha ypoBHE OCHOBHOrO 0OIIEr0 00pa3oBaHUsi OPUEHTHPOBAH
Ha OCBOEHME OOYYarOMIMMKCS CHUCTEMBI NEPBOHAYAIBHBIX TOHATHNA XUMHH,



OCHOB HEOPraHMYECKOH XMMHUU M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHSATUN
OPraHUYEeCKON XNMUHU.

CTpyKTypa coaepkaHusi IpOrpaMMBbl MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MOAX0Aa K €€ n3ydeHur0. COoepKaHue CKIaAbIBACTCA U3 CUCTEMBI
MOHATUH O XMMHMYECKOM OJJIEMEHTE M BEUIECTBE W CHCTEMBI IMOHATUH O
XUMUYECKOH peakuuu. OO0 3TM CHCTEMbl CTPYKTYPHO OPraHM30BaHbl IO
NPUHLUIY TOCIEAOBATENBHOIO PA3BUTUS 3HAHWM HA OCHOBE TEOPETUYECKUX
MIPEICTABICHAUN PA3HOTO YPOBHS:

— QTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona JI. M. MenpaeneeBa Kak OCHOBHOTO 3aKOHA
XVAMHH,

— YUEHHUS O CTPOEHUM aTOMA U XUMUYECKOH CBS3H;

— TMPEACTaBICHUA 00 SIEKTPOIUTHYECKON JUCCOLUMALMKN BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAaHWS PACCMATPUBAKOTCS HA OCHOBE JMIMPHYECKH
NOJIYYEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAKOTCS MMOCICAOBATEIBHO OT
OIHOTO YPOBHA K JPYyroMy, BbINOJHAS (QYHKIMM  OOBICHCHUS U
MIPOTHO3UPOBAHUSL CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH IPAKTUYECKOTO
MPUMEHEHUS U TIOJIYYECHHS M3y 4aEMbIX BELIECCTB.

OcBocHHME TPOrpamMMbl MO XHMHH CHOCOOCTBYET  (POPMHPOBAHUIO
[IPEICTABICHUST O XWMWYECKONW COCTABJIAIOIICH HAYy4YHOW KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOM MPUPOJIbI, HIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHMIO
M METOJaM MMO3HaHUs B Hayke. M3yueHne XMMUM MPOUCXOAUT C MPUBIICHEHUEM
3HAHWIA M3 PaHEE M3YUYCHHBIX YUYCOHBIX MPEAMETOB. «OKpYy>KaIUil MHPY,
«buosiorus. 5—7 xyacce» U «Ousnka. 7 Kinacey.

[Ipn w3ydyeHWHM XUMHUM NPOUCXOAUT (POPMUPOBAHUE 3HAHWUN OCHOB
XUMUYECKOH  HAyKM Kak OOJacTM  COBPEMEHHOIO  €CTECTBO3HAHMI,
MPAKTUYECKON JEATENBHOCTA YEJIIOBEKA M KAaK OJHOT0 M3 KOMIIOHEHTOB
MUPOBOH KYyJBTYPHL 3amada y4eOHOTrO MPEeAMETAa COCTOMT B (POPMUPOBAHWU
CUCTEMbI XMMWYECKUX 3HAHMM — BAKHEUIIMX (PAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, MOCTYNHBIX OOOOLIEHU MHPOBO33PEHYECKOTO
XapaKkTepa, A3bIKa HAYKW, B TPUOOIICHUN K HAYYHBIM METOJAM MO3HAHUS MpPU
W3YYCHHUH BEIIECTB M XUMHUYECKMX PEAKUMi, B (POPMHPOBAHWM W Pa3BUTUHU
NO3HABATENIBHBIX YMEHWH W WX MPUMEHEHUM B Yy4YeOHO-MO3HABATEIBHOU W
y4eOHO-HUCCIEN0BATENBCKON IEATENBHOCTH, OCBOCHHHM NPABWI O€30MacHOro
oOpaleHus ¢ BEIIECTBAMY B TIOBCEIHEBHOM JKU3HU.

[Ipy w3yyeHMM XUMHKM HAa YPOBHE OCHOBHOTIO 0OOMIEro 00pa3oBaHUs
BAYKHOE 3HAUEHUE MPUOOPENN TAKUE LIENN, KaK:

— (OPMUPOBAHME WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
camM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO PELICHAN,
CHOCOOHOM ananTUPOBaTHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM YKU3HU;

— HampaBJI€HHOCTb OOyYEHHs HA CHCTEMATHYECKOE MPUOOLICHHE
00ydaromuxcst K CaMOCTOSATENBHON MMO3HABATENBHON ACATEIbHOCTH, HAYYHBIM
METO/IaM NO3HAHUs, GOPMUPYIOLIMM MOTHUBALMIO U PA3BUTUE CIOCOOHOCTEN K
XVAMHH,

—  olecrieyeHHEe  YCJIOBHIA,  CIOCOOCTBYIOIIMX  MPUOOPETCHHUIO
0o0y4YaroIMMuUCsl  OMbITA  PA3HOOOPA3HOM  ACATENBLHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIKOYEBBIX HABBIKOB (KIHOUYEBBIX KOMIETCHLWN), MMEHOIIMX
YHUBEPCATBHOE 3HAYCHHE JJISl PA3JIMYHBIX BUIOB JEATEIBHOCTH,

— (¢opmupoBaHue oO0HICH (QYHKIMOHAILHOH M E€CTECTBEHHO-HAY4YHOU
IPAaMOTHOCTH, B TOM YHCJIE YMEHUU OOBICHATH M OLICHUBATh SBJICHUS



OKPY>KarOLIeT0 MUPA, UCTIONB3YSl 3HAHUS W OMBIT, MOJYYECHHBIE TTPA U3YUEHUH
XMMUH, MPUMEHATh MX MPU PElICHUH MpoOJeM B TMOBCEAHEBHON KU3HU U
TPYAOBOW JACATENBHOCTH,

— (opmupoBaHue y 00yvyalroUMXcs TYMaHUCTUYECKUX OTHOLICHHIA,
MOHMMAHUSI LEHHOCTH XMMMYECKMX 3HAHMWA Ul BBIPAOOTKM SKOJOTHYECKH
1es1eco00pa3HOro MOBEACHUST B ObITY M TPYJAOBOH JEATENBHOCTH B LIEJSIX
COXPAHEHHS CBOETr0 3/I0POBBS U OKPYIKAFOIIEN TTPUPOIHON CPEIBI,

— pa3BUTUE MOTHUBAUMKM K OOYYEHUIO, CLIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHMK) HA OCHOBE YCBOEHMS OOIIEYETOBEUYECKUX LIEHHOCTEH,
FOTOBHOCTM K OCO3HAHHOMY BbIOOpY Mpoduis U  HaNpaBJICHHOCTU
AaIbHENIIEero 00yueHusI.

OOwee 4uMcno 4YacoB, OTBEACHHBIX Il M3YY€HUs XMMHHM Ha YPOBHE
OCHOBHOTO 001Iero o0Opa3zoBanus, coctaBiseT 136 4acoB: B 8 kiacce — 68 yacoB
(2 yaca B Hememw), B 9 wimacce — 68 uacoB (2 uyaca B HEHUENIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHa4Ya/IbHBIE XUMHYECKUE OHATHS

[Ipeamer xumuu. Pojib XUMUHA B JKU3HU YETOBEKA. XUMUSI B CHCTEME HAYK.
Tena u BemecTtBa. DU3MYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BewwecTs. [IoHsaTHE 0 METOAAX MO3HAHUS B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObl pa3aeicHHs] CMECEH.

ATOMBI U MOJEKYJNBL. XUMHUYECKME SIIEMEHTHL. CUMBOJIBI XUMHUUYECKHUX
31eMEHTOB. [IpOCTEIE U CIIOKHBIE BEWECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (popmyna. BaJeHTHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewecTB. OTHOCUTENIbHAS aTOMHas Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBast 10JIsl XUMUYECKOTO 3IIEMEHTA
B COCIMHEHUH.

KomuuectBo  BemectBa. Monb.  MosipHas macca. B3auMoCBsI3b
KOJIMYECTBA, MACCBl M YHCIA CTPYKTYPHBIX €IMHHULl BellecTBa. Pacyérsl 1o
(dopMysiaM XUMHUYECKUX COCTUHECHUH.

OU3AYECKUE M XUMHUYECKUE SBJICHHS. XUMHWYECKas peakuus u €
NPU3HAKK. 3aKOH COXPAHEHUST MACChl BEIIECTB. XHMHWYECKUE YPABHEHMS.
Knaccupukanns XuMHUYECKUX PEAKLMHA (COCTMHEHUS, PA3JTO’KEHUS, 3AMEIICHHAS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOW MOCYI0HM, MpaBuJiaMKi padoThl B 1a00paTtopuun
U npuémMamu oOpameHuss ¢ 1adopaTopHbIM O0OPYIOBAHUEM, H3YUYEHUE W
OMHUCAaHWE (PU3MYECKUX CBOHCTB 00pa3slOB HEOPraHMYECKHX  BEILIECTB,
HaOmoAcHNE (PrU3ndeckux (TUIABJICHUE BOCKA, TasiHUE JibAa, PACTUPAHUE caxapa
B CTYINKE, KHIMCHUE W KOHACHCALMs BOJABI) U XUMHYECKHAX (FOPEHUE CBEYH,
NPOKAJIMBAHUE MEIAHOH MPOBOJIOKH, B3aMMOJCHCTBHE MeEJla C KHCIOTOM)
SBJICHUH, HAOMIOJCHHE M ONWCAHWUE NPHU3HAKOB NPOTEKAHUS XUMHYECKHX
peakuumii (pa3jaoKeHHUE caxapa, B3aMMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM
Oapwust, pasnoxenue ruapokcuaa meau (1) mpu HarpeBaHWH, B3auMOJACHCTBUE
JKenesa ¢ pactBopoM cosid Meau (11), uzydenue cnocoO0B pa3ieaeHus CMECEH: ¢
NOMOLIBK) ~ MarHuTa,  (QUIBTPOBAaHWE,  BBIMAPUBAHUE,  JAMCTHJUIALIAS,
xpomarorpadus, MTPOBEICHUE OYHMCTKH MMOBAPCHHOW coin, HAOMIOACHHWE W
ONMCAHUE PE3YJIbTATOB MPOBEIACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MACCHI, CO3AAHNUE MOJIETICH MOJIEKYJ (IHAPOCTEPKHEBBIX ).

Baskueiinue npeacTaBuTe/ M HCOPraHMYECKUX BEIECTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucinopoa — 3JIEMEHT U POCTOE
BelecTBO. HaxoxkneHue kucimopoaa B MpUpoAc, (PU3NUYECKUE U XUMHUUYECKUE
cBoiicTBa (peakuuu ropenus). Okcunbl. [Ipumenenune kucnopoga. CrnocoObl
NOJIyYECHUsT KUCIOpoJa B Ja0OpaTopud W MPOMBILUIEHHOCTH. KpyroBopor
KHCIoposa B mpupoie. O30H — aJJIOTPOINHAS MOAA(PHUKALINS KUCIOPOAA.

TemnoBoil 3PPexT XUMHUECKON pPeakMK, TEPMOXUMUYECKAC YPABHECHHUS,
3K30- U 3HAOTEPMUYECKME PEAKUMM. TOIIMBO. Yroiab W METAH. 3arpsa3HEHUE
BO3/1yXa, YCUJICHHE MAPHUKOBOTO 3(PQeKTa, pa3pymieHue 030HOBOIO CJI0SI.

Bomopon — snemeHT M mpoctoe BewmecTBo. Haxokaenue Boaopoaa B
npuponae, (U3MUECKMe W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHUE, CHOCOOBI
rony4eHus. Kucmorel v comu.

MoutsipHblii 00BEM ra30B. PaCYéThI MO0 XUMUYECKAM YPABHEHUSIM.

dusznueckue CcBoicTBa BOABl. Boaa kak pactBoputenb. PacTBOpEL
HacblnieHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.



MaccoBass m07s BEIIECTBA B  pPacTBOpEe. XUMHYECKUME CBOWCTBA BOJBL
OcHoBanus. Posib pacTBOpOB B MPUPOJE W B KM3HU 4eoBeka. Kpyrosopor
BOJIBI B PUPOJIE. 3arpsA3HEHUE MPUPOAHBIX BOA. OXpaHa MU OYMCTKA TPUPOAHBIX
BOJ.

Knaccugukaums Heoprannieckux coeauaennii. Okcunpl. Kiaccupukanms
OKCHJIOB. CONeoOpa3yroIInue (OCHOBHBIC, KHCIIOTHBIE, aMQOTEPHBIE) U
HeconeoOpasyromme. Homenknarypa okcuaoB. DH3MYECKHE M XHMHYECKUE
CBOMCTBA OKCUAOB. [loyueHne OKCUIOB.

OcHoBannsa. Knaccudukanusi OCHOBaHMIA: MIENTOYM M HEPACTBOPHMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHui. DU3NYECKUE U XUMHUYECKHAE CBOMCTBA
ocHoBaHuii. [TonyueHne OCHOBaHMA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue
U XUMHUYECKHE CBOWcTBA KUCIOT. Paa akruBHocTr MetauioB H. H. bekeroBa.
ITonmy4yeHue KUCIOT.

Comu. Homenkimarypa coned. DHU3MYECKHME W XHUMUYECKHE CBOWMCTBA
conei. [TomyyeHue cosiei.

['eHeTHYECKAs CBSI3b MEXIY KJIACCAMHU HEOPTAHUYECKUX COCAMHEHMIA.

Xumuueckuii IKCnepumenm:

KQUECTBEHHOE OMNPEACIICHAE CONCPKAHWS KUCJIOpPOJAa B BO3JYXE,
NOJIyYECHUE, COOMpPAHWE, PACMO3HABAHME W M3YUYECHUE CBOWCTB KHCIOPOJA,
HaOMOJICHUE  B3aUMOJCHCTBUS  BEIIECTB C  KHACIOPOJOM M YCIIOBHUS
BO3HMKHOBCHUSI W MPEKPALICHHUs TOpeHus (MoKapa), O3HAKOMIJICHHE C
oOpasuaMu OKCHAOB W ONUCAHME WX CBOKMCTB, TNOJy4YeHUE, COOMpPAHUE,
pacro3HaBaHWE W W3YYCHHE CBOHCTB BOAOPOJA (TOPEHHUE), B3aMMOJCHCTBUE
BoJI0pojaa ¢ okcuaoM mMeau (I1) (BO3MOKHO MCIOJIB30BAHUE BUICOMATEPHAIOB),
HaOmoneHne 00pa3sloB  BEIIECTB KOJMYECTBOM 1  MOJIb, HCCIEAOBAHUE
OCOOCHHOCTEM  PACTBOPEHUs BEIIECTB C  Pa3M4YHON  PaCTBOPHUMOCTHIO,
[IPATOTOBJICHUE PACTBOPOB C ONPENCIEHHON MACCOBOM JOJEH PACTBOPEHHOIO
BCIIECTBA, B3aMMOJICHCTBHE BOJAbI C METAUIAMH (HATPUEM W KAJIBLIHAEM)
(BO3MOKHO MCIOJIb30BAHUE BHUJCOMATEPUAJIOB), HCCIICAOBaHHE 0Opa3IloB
HEOPraHWYECKUX BEUICCTB PA3JIMYHBIX KJIACCOB, HAONIOICHUE W3MCHCHUS
OKpPaCKM HWHIMKATOPOB B PACTBOpPaX KUCIOT W LIEJNOYEH, W3yYECHHE
B3auMojeicTBus okcuna meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTBI, KHACIOT C
METAJUTAMH, PEaKIUi HEUTPAIA3ALNH, IOy YCHUE HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHEHME OJHOTO METala JAPYTMM K3 PacTBOpa COJM, PELICHUE
3KCIEPUMEHTAIIBHBIX 331a4 MO TeMe «BakHEeHIIMe KIacChl HEOPraHWYECKHUX
COCIMHECHUIN).

Hepunoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
yiemeHToB JI. . MenneneeBa. CTpoeHne aroMoB. XMMHYECKAasi CBSI3b.
OKHCIUTE/BLHO-BOCCTAHOBUTEIBHBIC PeaAKIIHH

[lepBbic MOMBITKA KJIACCU(PUKALIMM XUMUYECKHX AJIEMEHTOB. [loHsATHE O
rpynmnax CXOIHBIX 3JIEMEHTOB (IICTIOYHBIE W LICTOYHO3EMEIBHBIE METAIIBL,
TATOTEHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE O0pa3yroT am(pOTEpHBIC
OKCHU/IbI U TUAPOKCHIBI.

[Tepuoanueckuii 3akoH. [lepuoarueckas CUCTEMAa XUMHYECKUX AJIEMEHTOB
JI. U MenneneeBa. KopoTkonepuogHas © UIMHHONEPUOAHAA  (POPMBI
Ileprommueckoir cuctembl xumuyeckux oneMeHtoB J[. WM. Menneneesa.
[Tepuoasl w rpynnel. DU3MYECKUH CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
NEPUOJA U TPYIIIBI STIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sAEp. M30TOmNBEL.  DJNEKTPOHBI.
CTpoeHuE 3IEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XMMHYECKUX JIIEMEHTOB



ITepuommueckoin cucremel 1. 1. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA MO €10 nmonokeHuro B [lepuoanueckoii cucreme . . Menaeneea.
3aKOHOMEPHOCTM WM3MEHEHHs PaJMyCa arOMOB XMUMHUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOKCTB IO TPYNIAaM U NEPUOIAM.
3nauenne Ileppommueckoro 3akoHa U [lepmoanyeckoil  CUCTEMBI
XUMHAYECKUX DJIEMEHTOB [l Pa3BUTHs Hayku W npakTuku. J[. U. Menenees —
VUEHBIA U TPKIaHUH.

Xumuueckass cBsizb. KoBajieHTHast (MONSIPHAsT W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUAX NTIEMEHTOB. MOHHAs CBA3b.

Crenenb  OKHUCIEHHs. OKUCIUTENBHO-BOCCTAHOBUTEBHBIE — PEAKLUU.
[Tpoueccel OKACTEHUS U BOCCTAHOBICHHS. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii IKCnepumenm:

M3y4YCHHE OOPa3LOB BEIIECTB METAUIOB M HEMETAIIIOB, B3AMMOJACHCTBHE
TMAPOKCUIA LIMHKA C PACTBOPAMHU KHUCJIOT M LIECJIOYEH, MPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOIIUX TMPHUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIUI
(rOpEHUE, peakiU PA3IIOKEHUSI, COCTUHEHUS ).

Mejcnpeomemnoie ceasu

Peamzanms MEXNPEIMETHBIX CBA3EH NMPU M3YYEHUM XUMHUM B 8 Kiacce
OCYILECTBISETCS 4YEpe3 HUCHOJIb30BAHUE KAaK OOIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUH, TAaK W TIOHATHMA, SIBISIFOIUMXCS CHCTEMHBIMH JUISl  OTIEJBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOwmme €eCTeCTBEHHO-HAYYHBIE TMOHSATHS. HAy4HbIA (akT, TUNoTe3a,
TEOpUsl, 3aKOH, AaHaJlu3, CHHTE3, KiIacCH(PHKAIMs, NEPHUOAUYHOCTD,
HaOIIOIEHUE, SKCIIEPUMEHT, MOACTIUPOBAHUE, H3MEPEHUE, MOJIENb, SIBJICHUE.

du3nKa. Marepus, aroM, JJIEKTPOH, NMPOTOH, HEHUTPOH, HMOH, HYKIUI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJIA, JJEKTPUYECKUH 3apsl, BEIIECTBO,
TENO0, 00BEM, arperarHoe COCTOSIHUE BEUIECTBA, Ia3, (PM3NYECCKUE BEIMYMHBI,
EAVMHULIBI U3MEPEHMS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJIHLIE.

buosnorus: ¢orocuntes, npixanue, oruocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIC MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAsA Peakuus

[Tepuoanueckuii 3akoH. [lepuoarueckas CuCTEMa XUMHYECKUX DIIEMEHTOB
. Y. Menneneea. CTpoeHrE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMUYECKHAX OJJIEMEHTOB NEPBBIX TPEX NEPUOJOB, Kauus, KAIbLHASI W HUX
COCIMHEHANA B COOTBETCTBUM C TMOJIOKEHUWEM 3IeMEHTOB B [lepuoamyeckoii
CUCTEME U CTPOECHUEM MX AaTOMOB.

CrpoeHue BEIIECTBA: BUJIbI XUMUYECKON CBS3U. THUNBI KPUCTALIIMYECKUX
PEWETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKON PEIIETKI
1 BUJA XUMHUYCCKOM CBSI3M.

Knaccupukaums W HOMEHKIATypa  HEOPraHMYEeCKMX  BELICCTB.
XHAMHMYECKUE CBOMCTBA BEIUECTB, OTHOCSIIIMXCA K PAa3JIAYHBIM  KJaccam
HEOPraHNYECKUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccupukaums XxuMUYECKMX PEakUuil MO Pa3IMYHBIM MpU3HAKaM (1O
YHUCIy U COCTABY YUYACTBYIOIIMX B PEAKLIMU BEUIECCTB, MO TEMIOBOMY 3D (eEKTy,
N0 W3MEHECHHUK) CTENEHEH OKHUCIICHHS XMMHUYECKMX  JJIEMEHTOB, 110
0o0OpaTMMOCTH, MO Y4YaCTHIO Karaau3aropa). OK30- W JSHAOTEPMHYECKUE
PEAKLMU, TEPMOXUMUYECKHUE YPABHEHUSI.

[Tonsitie 0 ckopocTn XUMUYECKOM peakuuu. [lonstie 00 oOpaTUMBIX U
HEOOpaTUMBIX ~XUMHWYECKHX peakuusx. [IoHATHE O TOMOIrEHHBIX U



rereporeHHbix peakuusx. [lonstue o karanmze. [loHsATHE O XMMUYECKOM
paBHOBecuH. DaKTOPBI, BIUSIOIIME HA CKOPOCTh XHMHYECKOH pEaKUUM W
NOJIO’KCHUE XUMHUYECKOTO PABHOBECHSL.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIC  PEAKIMM, DJICKTPOHHBIA  OajlaHc
OKHUCIIUTENBHO-BOCCTAHOBUTENIBHON  peakuuu.  COCTaBICHHE  YpaBHEHWH
OKHUCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIMil € HKCOOJBb30BAHUEM METOJA
AJIEKTPOHHOIO OanaHca.

Teopust  DJIEKTPONUTUYECKOW  JUCCOLMALINM. ONEKTPOIUTEL W
HERJICKTPOJIUTHL. KaTHOHBI, aHWOHBL MeEXaHu3M JUCCOLMALMKN BEIIECTB C
Pa3MYHBIMA BUJAMU XUMHUYECKOH CBs3H. CTeneHb aucconnanui. CUNbBHBIE U
CJ1a0bI€ ANEKTPOJIUTHL.

Peakiyin moHHOrO OOMEHA. YCJIOBMS NPOTEKAHWS PEAKLMA HOHHOTO
oOMEHa, TOJIHbIE W COKpAIIEHHbIC WOHHBIE ypaBHEHWs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAHWI M COJIEH B CBETE MPEICTABICHHUNA 00 JJIEKTPOTUTHYECKON
aucconuani. KauecTBeHHbIE peakiui Ha HOHBL. [IoHATHE O THAPOSIN3E COJEH.

Xumuueckuii IKCnEPUMEHM:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHUYECKUX
BCIIECTB — METAJIOB M HEMETAIOB (rpadura M ajiMasza), CJIOKHBIX BEIICCTB
(x7I0puaa HaATpus), WCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH
peaKkuuu  OT  BO3ACHCTBHS  Pa3aMYHbIX  (PAKTOPOB,  HMCCIEIOBAHUE
AJNIEKTPONPOBOJHOCTH PACTBOPOB BEHIECTB, MPOLECCA AUCCOLMALMN KHCIIOT,
HICJTOYEH U COMNEH (BO3MOYKHO MCITOJIB30BAHKE BHJIEO MATEPUAJIOB), MPOBEACHUE
OMBITOB, WUTFOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BBIJEICHHE Ta3a, OOpPa30BaHUE BOJbI), OIbITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKLMAN
(ropeHmue, peaKuuu Pa3NoXKEHMS, COCIMHEHHS ), pacro3HaBaHuE
HEOPraHWYECKUX BEHICCTB C TIOMOIIBK) KAYECTBEHHBIX PEAKLMIA HA HOHBI,
PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl 1 UX coeJHHEHUSI

OOmras xapakTepucThka TaJoreHoB. (OCOOCHHOCTHM CTPOEHUSI aTOMOB,
XapaKTEePHbIC CTENEHU OKUCIEHUs. CTpoeHUE U (PU3NUYECKUE CBOMCTBA MPOCTHIX
BCIIECTB — TAJIOTCHOB. XWMHWYECKHE CBOMCTBA Ha NOpUMEpPE XJIopa
(B3aMMOJCHCTBUE C METAJZIaMHM, HEMETAIAMH, IIEI0YaMK). XJIOPOBOJOPOI.
ConsiHast KAC0TA, XUMUYECKUE CBOMCTBA, MOJYYEHUE, IPUMEHEHUE. JleiicTBrE
XJIOpa M XJIOPOBOJOPOJA HA OPraHM3M 4YeNoBeKka. BakHeilmme XIopuasl U UX
HAXOXJICHUE B TPAPO/IE.

OOwast xapakrepuctuka 35eMeHTOB  VIA-rpynnel.  OcoOeHHOCTH
CTPOEHHMSI aTOMOB, XapPAKTEPHBIC CTEMECHU OKHUCIEHUS. CTpOCHUE U (PU3AUYECKUE
CBOMCTBA MOPOCTBIX BEIIECTB — KHCIOPOAA M CEPBL.  AJTOTPONHBIE
MOAM(PHUKALIMK KUCIOPOJA U CEPbl. XUMUUYECKUE CBOMCTBA ceprl. CepoBOIOPO,
CTpOcHHE, (U3HUECKHE W XUMHUYECKME CBOHCTBA. OKCHABI CEpPhl  KaK
NPEICTABUTENIM  KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, (QU3WYECKUE U
XUMUYECKHE CBOMCTBA (OOIME KAk TNPEACTABUTENS Kjlacca KUCIOT U
cnenudrueckue). XUMAYECKUE PEAKLINN, JIEKAIMUE B OCHOBE TTPOMBILUICHHOTO
cnocoda Mmony4yeHus: cepHOil kucnotThl. [Ipumenenue cepHoil kucnaotel. Cosm
CEPHOI KUCJIOTHI, KAYECTBEHHAs peaklys Ha CyJbdar-uoH. HaxoxxaeHue cepbl
U €€ COCAUHEHNN B MpUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYIKAOLIEH Cpesl
COCIUHEHUSIMU CEPbI (KUCIOTHBIE TOKIH, 3arPSA3HEHHAE BO3AyXa M BOJOEMOB),
CHoco0bI €r0 MPEAOTBPALLICHUS.

OOwmas xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTECPHBIC CTENEHW OKHUCICHUA. A30T, paclpoCTPAaHEHHE B



npupoje, GU3NUECKUe U XUMHUUECKUE CBOMcTBa. KpyroBopoT a3ota B mpUpo/eE.
AMMUAK, €ro PU3NYECKUE U XUMUUECKUE CBOWCTBA, OJIYYCHUE U TIPUMEHEHUE.
Conn amMMOHMS, WX (PU3UUYECKUE M XUMHUUECKUE CBOWCTBA, MPUMEHEHHUE.
KauecTBeHHas peakivs Ha UOHBI aMMOHUS. A30THasi KHCJIOTa, €€ MOJIyUYEHHUE,
(U3MYECKME W XUMUYECKHE CBOMCTBA (00IIME Kak MPEACTABUTENS Kiacca
KUCIOT U crneuuduueckue). Mcmnonp3oBaHUEe HUTPATOB M COJIEH aMMOHHS B
KAQUeCTBE MHUHEPAIBbHBIX YI0OpeHHA. XMMUUECKOE 3arpsA3HCHUE OKPYKAROIIEH
Cpellbl COETUHEHUSIMU a30Ta (KUCIOTHBIC TOKH, 3arPS3HEHUE BO3/1yXa, OUYBI
u BojoéMoB). docdop, amnorponHsie Moaudukanuu Gocdopa, puznueckue u
xumuueckue cBoictBa. Oxcun  ¢dochopa (V) u  docdopHas kuchora,
(u3nUECKUE U XUMHAYECKUE CBOMCTBA, MosyyeHne. Mcnonb3oBanue (pocdaros B
KaueCTBE MUHEPAJIbHBIX YIA00PEHUIA.

OOwmwast xapakrepuctuka 35eMeHTOB [VA-rpynnel.  OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapPaKTCPHbIE CTEMECHU OKUCIICHUS. YTJIEPOJ, ajUIOTPOIMHBIC
Moau(UKaIMK, PacHpOCTPAHEHUE B MPUPOAC, (PU3MUECKUE U XUMHUECKHUE
cBoiicTBa. AncopObuus. KpyroBopor yraepoaa B npupoae. OKCHIAbI yIiaepoaa,
uX (PU3MYECKME U XUMHUUYECKUE CBOHCTBA, ACHCTBUE HA JKUBHIE OpPraHU3MBI,
NOJYYEHUE U MPUMEHEHHE. DKOJIOTMUYECKUE MPOOJIEMBI, CBI3AHHBIE C OKCHIOM
yraepona (IV), runore3a rno0albHOrO MOTEIUICHUS KJIMMara, MapHUKOBBIA
apdexr. YronpHas KuCIOTa W €€ COMM, UX (PUNYECKUE W XUMHUYECCKUE
CBOICTBA, MOJYYCHUE W MpUMEHeHue. KauecTBeHHas peakius Ha KapOoHAaT-
HoHbl. Mcnosnb3oBaHue KapOOHATOB B OBITY, MEAMLMHE, TPOMBILLIEHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[lepBoHauajbHbIE TOHATHUS 00 OpPraHMYEeCKUX BEUIECTBAX Kak o
COCAMHEHUSX yriepoaa (MeTaH, 3TaH, 3TWICH, AllCTUJICH, 3TAHOJ, TJMIICPUH,
yKCycHasi  KucloTa). [IpupomHbie HMCTOUYHUKM — YIJIEBOJOPOJIOB  (YroJib,
NPUPOJHBINA a3, HePTh), MPOAYKTH UX NepepaboTKh (OCH3MH), KX POJIb B OBITY
U MPOMBINLICHHOCTH. [IoHSITHE O OMOJOTMYECKH BAKHBIX BELIECTBAX. JKUPAX,
Oenkax, yrjieBoJax — M MX POJIM B KU3HM 4eloBeka. MaTtepuaabHOE €AMHCTBO
OPraHUYeCKUX U HEOPraHMUECKUX COCTUHECHUH.

Kpemuuii, ero ¢usmyeckue M XUMUYECKUE CBOWCTBA, MOJYyUYEHUE U
npumeHenue. CoeauHeHUsT KpeMHus B npupoae. OOmue mpeacTaBieHHus 00
okcue kpemuus (IV) u kpeMHueBoii kucaore. CUIIMKATHI, UX UCMOJIH30BAHUE B
OBITY, B IPOMBILICHHOCTH. BaskHEHIIIME CTPOUTENLHBIE MAaTEPUAJIbl; KEpaMUKa,
CTEKJI0, LIEMEHT, OETOH, kee300eToH. [Tpo0aemMbl 6€30MacHOr0 UCHOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMeHn:

U3y4YCHHE OO0pa3llOB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM
KHUCJIOTHI, MPOBEIEHNE KAUECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOIIOACHUE
MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PUMUECKUE U XUMUUECKUE
CBOHCTBa TaJIOTCHOB M WX COCAMHCHHHA (BO3MOKHO  MCHOJIb30BAHUE
BHJICOMATEPUAJIOB), O3HAKOMJIEHUE € OOpasuaMu XJIOPUIOB (TaJOreHUJIOB),
O3HAKOMJICHME C o0pa3uamMu cepel M €€ COCOUHEHUSMH  (BO3MOKHO
WCMOJIb30BAHUE BUACOMATEPHATIOB), HAOMIOJEHUE TMporecca OOyIJIMBaHUS
caxapa mojJ MACHCTBHEM KOHIEHTPUPOBAHHONW CEPHOM KHCIIOTHI, HM3YUYECHHUE
XUMUYECKAX  CBOWCTB  pa30aBJICHHOW CEPHOM  KHUCIIOTBHI, MPOBEIACHUE
KQUeCTBCHHOW peakuuMu Ha Cylab(par-uoH M HaONMIOJCHHE TMpU3HAKa €€
NPOTEKaHU s, 03HAKOMJICHHE C (PM3MUECKAMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIUHEHWH (BO3MOKHO HMCIHOJB30BAHUE BUACOMATEPHATIOB), oOpasuamu
a30THBIX U POCPOPHBIX YAOOPEHHUIA, TOyYCHHE, COOUPAHUE, PACTIO3HABAHUE U
U3yUYEHUE CBOMCTB amMMHaKa, MPOBEIACHUE KAUYECTBEHHBIX PEaKlUi Ha WOH



aMMOHHMs W (Qochar-nOH W HM3YYEHUE TPU3HAKOB MX MPOTEKAHWUS,
B3aMMOJICHCTBIE KOHLICHTPUPOBAHHOW a30THOM KMCIOTHI C MEIBIO (BO3MOXKHO
WCMOJIb30BAHUE BUJECOMATEPHATIOB), HM3YYCHHE MOJACIEH KPUCTAIIMYECKAX
peléTok anmasza, rpadura, QyiepeHa, O3HAKOMJIEHHE C MPOLECCOM
aacopOuuu PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM W yCTPOMCTBOM
NPOTUBOrasa, MOMYYEHUE, COOMpPaHWE, PACIIO3HABAHWE M M3YyUYCHUE CBOMCTB
YIJIEKUCIOr0 Ta3a, NPOBEICHUE KAUECTBEHHBIX peakuuMidi Ha KapOOHAT u
CUJIMKAT-UOHBl W W3YYEHUE TNPU3HAKOB KX NPOTEKaHWs, O3HAKOMIIEHUE C
MPOAYKUMEHA CUIMKATHOW MIPOMBILIEHHOCTH, PEIICHUE 3SKCIEPUMEHTATBHBIX
3a/1a4 10 TeMe « BakHEHIINE HEMETAUIBI U UX COCAMHEHUS.

MeTta/uibl M X COCAUHEHHS

OOmast XapakTepUCTUKA XWMHUYECKHUX DJJIEMEHTOB — METAJIOB Ha
OCHOBAHMHM UX MOJOKEHUS B [IeproarvecKoi CUCTEME XUMUYECKUX IIEMEHTOB
JI. . MeHneneeBa u CTpoeHUs atoMOB. CTpOEHUE METAILIOB. MeTamnueckas
CBA3b U METAJUIMYECKAS KPUCTALIMUYECKAS PEIUETKA. DIEKTPOXUMUYECKUI P
HalpsOKEHU MeTauioB. DU3NYECKHE W XMUMHUYECKHE CBOMCTBA METAUIOB.
OOmme crnocoOpl MoMydeHuss MeTauioB. [IoHATHE O KOPpO3WM METaIOB,
OCHOBHBIE CHOCOOBI 3alIMTBl WX OT KOppo3uu. CruiaBbl (CTalb, 4YYIVH,
THOPATFOMAHWN, OpOH3a) U X MPUMEHEHHUE B OBITY U TPOMBILLIICHHOCTH.

[Mlenoynsle  MeTannel: nonokeHue B llepuoanueckoir  cucreme
XAUMUYECKUX 371eMeHTOB 1. Y. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXOXKICHUE
B npupoae. OU3NYECKUE W XMMHUYECKME CBOMCTBA (HA MPUMEPE HATPUS WU
Kamust). OKCUAbl M THAPOKCHIBI HATpusi W Kanus. [IpuMeHeHue mienouHbix
METAJUIOB U UX COCINHEHNN.

[IlenouHO3¢MENBHBIE METAJUIBI MArHMM M KajJbIA. MOJOKCHUE B
Ilepromnueckoir cucreMe xumuueckux oanemeHtos J[. WM. Menneneesa,
CTPOCHUE MX aTOMOB, HAXOXKACHWE B Npupoje. PU3MYECKUE W XUMHYECKHUE
CBOMCTBA MarHuWs W Kanblus. BakHednmne coeaIuHEHUs KalbUus (OKCHI,
THAPOKCHJ, COMH). JKECTKOCTH BOJBI M CIOCOOBI €€ YCTPAHEHMUSI.

AmoMuHUI: nonokeHWe B [lepuoaMYecKoi CHCTEME XUMUYECKMX
anemeHToB [[. WM. Menaeneesa, CTpoeHHE aroMa, HAXOXKIACHWE B NPHUPOJE.
Ou3ndyecKkue M XUMHYECKUE CBOICTBA aIOMHHMS. AMQOTECPHBIE CBOMCTBA
OKCHJA U TMIPOKCUAA AJTFOMUHUSL.

Keneso: nmonmoxxenune B [IepuoaMyYecKoi CUCTEME XUMUYECKUX DJIEMEHTOB
J. Y. Menaeneesa, cTpoeHHE aToMa, HaXOXKACHUE B npupoae. OU3nUecKue U
XUMUYECKHE CBOWCTBA >kene3a. OKChIpl, THAPOKCUABI U conu skene3a (1) u
skenesa (I11), ux coctaB, CBOMCTBA M MOJTYyYCHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHME C O0pa3lamMu METAJUIOB W CIUIABOB, MX (DU3NUYECKUMU
CBOMCTBAMM, M3YyYECHUE PE3YJIBTATOB KOPPO3MHM METAIOB  (BO3MOYKHO
MCIOJIb30BAHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbLUs ¥ HATpPHUs C BOAOH (BO3MOYKHO HMCIOJIB30BAHWE BUACOMATEPHAIIOB),
UCCIIEOBAHNAE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS JKENe3a B KUCIIOPOE
(BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB), TNPU3HAKOB MPOTEKAHWUS
KQUECTBEHHBIX PEAKLMI HA MOHBI. MATrHUs, KaJIbLUs, ATFOMAHMS, LIMHKA, JKEJIe3a
(II) m »xeneza (III), memm (II), HaOmoaeHWE W OMHCAHWE MPOLIECCOB
OKpAaIUMBAaHUSl TUIAMEHW WOHAMH HATPHs, KaJdsd W KalbUus (BO3MOXKHO
WCIOJIb30BAHUE BUICOMATEPHATIOB), HCCICA0BAaHUE aM(OTEPHBIX CBOWCTB
TMAPOKCUIA ATFOMUHUS U THAPOKCHA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 10 TeMe «BakHEeHIMe METaUIbl U KX COCAMHEHUSY .

XHMHA ¥ OKPYKawLIas cpeaa



BemecrBa 1 Marepraiibl B TOBCEIHEBHOM JKM3HM YelnoBeka. be3omnacHoe
UCMOJIb30BAHUE BEIIECTB U XUMUYECKUX peakiiuii B ObITy. [lepBas momorib npu
XUMUUYECKUX 03KOTaX M OTPABJICHUSX.

XUMHAYECKOE 3arps3HEHHUE OKPY KAKOLIEH Cpeabl (TpeAcabHas AOMYCTAMAs
KOHUEHTpauust BewmecTB, pgamee — [IJIK). Pomp xumum B penicHAn
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumMeHm:

U3ydeHue 00pa3iloB MATEPUAJIOB (CTEKIIO, CIUIABBI METAJLJIOB, MOJIMMEPHBIE
MaTEPHAIIBI).

Mescnpeomemnsle ceéasu

Peanuzaius MEXNpPEeIMETHBIX CBA3CH MpPU M3YyUEHUHM XMMUU B 9 Kjacce
OCYILECTBISETCS 4YEpe3 HUCHOJIb30BAHUE KAaK OOIMX E€CTECTBEHHO-HAYUYHBIX
NOHATUHM, TaKk W TIOHSTHUM, SBJSIOIMXCS CUCTEMHBIMU JUIS OTICJBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO111e ecTECTBEHHO-HAYUHbIC MOHATHUS: HAYUHbIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpUsl, AHAINA3, CHUHTE3, KiAaccu(uKalms, NEPUOINYHOCTb, HAOIIOACHHE,
AKCHNEPUMEHT, MOCIUPOBAHUE, U3MEPEHUE, MOJENb, SBICHUE, MAPHUKOBBIH
3 deKT, TEXHOTOTUS, MATEPUAITBI.

dusnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMI,
U30TONbI, PAJMOAKTUBHOCTb, MOJICKYJA, SJCKTPUUECCKUNA 3aps], MPOBOTHUKH,
NOJIYIPOBOHUKH, JUAJICKTPUKHA, (OTOIEMEHT, BELIECTBO, TEIO0, OOBEM,
arperarHoe  COCTOSIHME  BEINECTBA, a3,  PacTBOpP,  pPacTBOPUMOCTb,
KpUCTAJUIMYECKas PeUIéTKa, CIUIaBbl, (PU3MUECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHMS, KOCMAYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3b1, CONTHIE.

Buonorus: ¢orocuntes, npixanue, ouochepa, IKOCUCTEMA, MUHEPATIbHBIC
y100OpEeHUS, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEILHBIE BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE MOPOJBI,
NOJIC3HBIE UCKOTIAEMBIE, TOILTUBO, BOJIHBIE PECYPCHI.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMDBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTaTBl OCBOCHUS MMPOrpaMMbl OCHOBHOIO 0OO0WIETO
0o0pa3oBaHMs JOCTHTAKOTCA B X0JA¢ OOYYECHHs XMMUHM B €IUMHCTBE Y4YEOHOH W
BOCIIMTATEIIbHOM  ACATEIIBHOCTA B COOTBETCTBMM C  TPAJAMLHAOHHBIMHU
POCCHMCKUMHU COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH,
NPUHATBIMU B OOIIECTBE MPABWIAMH M HOPMAaMH NOBEACHUS H CIIOCOOCTBYIOT
IPOLECCAM CAMOIMO3HAHUS, CAMOPA3BUTHS U COLMATIM3ALMN 00yYarOIUXCS.

JIMYHOCTHBIE ~ pe3yJIbTaThl  OTPAKAKOT TOTOBHOCTH  OOYYaAKOLIMXCS
PYKOBOJCTBOBATBCS CUCTEMOW TMO3UTUBHBIX LEHHOCTHBIX OPHEHTAUMU U
paCIIMpPEHUE ONbITA ACATENBHOCTA HA €€ OCHOBE, B TOM YMCIIE B YACTH:

1) naTpuoTHYECKOro BOCIIUTAHMS

LIEHHOCTHOTO  OTHOLIEHUMS K  OTEYECTBEHHOMY  KYJBTYPHOMY,
MCTOPAYECKOMY M HAYYHOMY HACJIECAWIO, MOHUMAHUS 3HAUYCHUS XUMUYECKON
HayKH B KA3HHM COBPEMEHHOI0 O0IIECTBA, CIOCOOHOCTH BIIAJETh TOCTOBEPHOM
uH(popManmMEd O TNEPEIOBBIX JOCTHKCHHSIX W OTKPBITUSAX MUPOBOM U
OTCYECTBEHHONH XHMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00
YCTPOHCTBE MUPa U OOLIECTRA;

2) rpaskIaHCKOTr0 BOCTIMTAHMSL:

MPEACTABICHHUS O COLMAIBHBIX HOPMAaX M MPABUJIAX MEMIIMYHOCTHBIX
OTHOUIEHWHA B  KOJUIEKTMBE, KOMMYHMKATUBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO MOJIC3HOH, YUYEOHOMCCIEI0BATENLCKOM, TBOPUECKOM W JAPyrux
BUJIAX JIEATEIBHOCTH, TOTOBHOCTH K PAa3HOOOPA3HO COBMECTHOM AEATEIBHOCTH
NIPY BBITIOJIHEHUN YUYEOHBIX, TO3HABATEIBHBIX 33144, BBITOJIHEHUA XUMUYECKUX
JKCIICPUMEHTOB,  CO3JaHMM  Y4YEOHBIX  MPOCKTOB,  CTPEMJICHUS K
B3aUMOTNIOHUMAHUID W  B3aWMOIIOMOIIA B  MpoIecce ATOH  y4yeOHO#
JNEATENBHOCTA, TOTOBHOCTH OLICHMBATH CBOE TOBEIECHUE M TOCTYIKH CBOMX
TOBAPULICH C MO3WLHAKA HPABCTBEHHBIX U MPABOBBIX HOPM € YY4ETOM OCO3HAHUS
ITOCJIEACTBUIN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKUAE MPEACTABICHUS O BEIIECTBE U XUMUYECKON PEAKLINM,
COOTBETCTBYIOIIAE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U COCTABIISIOLIUE
OCHOBY ISl TOHAUMAaHUs CYIIIHOCTH HAY4YHOH KapTHHBI MUPA, TPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS NPUPOABI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOit, O POJIM XUMHUH B TTO3HAHUHN STUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIGHBIE MOTHBBI, HANPABICHHBIE HA TMOIYYEHUE HOBBIX 3HAHMIA
0 XUMHUHU, HEOOXOAWUMBIC i1 OOBSICHEHUS HAOJIIOMACMBbIX MPOILECCOB U
SIBJICHWH, MO3HABATEIBbHONW, WHMOPMALIMOHHOW M YMTATENLCKOH KYJBTYPHI, B
TOM YHMCJIC HABBIKOB CaMOCTOSATENBHONH paboThl ¢ Y4YeOHBIMM TEKCTAMH,
COPaBOYHOM  JIMTEPATYpPOH, JOCTYNHBIMM  TEXHUYECKUMH  CPEACTBAMH
WH()OPMALMOHHBIX TEXHOJOTHH;

UHTEPEC K OOYYCHHIO M TMO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh W
CHOCOOHOCTP K  CcaMOOOpa30BaHWIO, MPOCKTHOH M MCCIEI0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS O0YUYCHHS B
JIANbHEUIIIEM,

4) popmMupoBaHus KYJIbTYPHI 310POBbSL:

OCO3HAHUE LIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM HA 3/I0POBBIA 00pa3 >KW3HUW, OCO3HAHHWE MOCIEACTBANA U
HENPHUITAE BPEOHBIX NPHUBBIYEK (YMOTPEONCHHs AJIKOrOJisi, HAPKOTHUKOB,



KYPEHUs1), HEOOXOMUMOCTH  COOJIIOJICHUsT MpaBuj  OE€30MacHOCTA  MPH
oOpalleHuN C XUMUYECCKUMHU BEILIECTBAMU B OBITY U PEaTbHON KU3HMU,

S) Tpy10BOro BOCIIMTAHUSL:

MHTEPEC K MPAKTHUYECKOMY HM3YYEHWIO MPOQPECCHA M TPyAa Pa3aIuyHOIro
poJia, YBOKEHUE K TPYAY U PE3yNIbTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMCHEHHUS MPEIAMETHBIX 3HAHWNA MO XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUAYAIBHOH TPACKTOPHHM MPOJOJDKEHHMS O0pa3oBaHHs C  YYETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEN, yCHEUTHOW NPOPECCUOHATILHON NEITEILHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHHWH, TOTOBHOCTb AQAANTHPOBATBCS B MPOPECCHOHATBHOU
cpene;

6) 3K0JIOTH4YeCKOT0 BOCIIMTAHUSA:

SKOJIOTHYECKH LEJIECO00PA3HOE OTHOWICHUE K MPUPOJE KaK MCTOYHHMKY
JKU3HU HA 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE IEHHOCTH 3J10POBOT0
u Oe3zonacHoro odpas3a >KW3HH, OTBETCTBEHHOE OTHOLICHHWE K COOCTBEHHOMY
(PU3AYECKOMY W MCUXUYECKOMY 3J0POBBI), OCO3HAHWE LIEHHOCTU COOMIOACHUS
npaBuil O€30MacHOrO MOBEACHHUS MPU pabdoTe€ C BEIICCTBAMHU, a TaKXKE B
CUTYyalUsIX, YTPOKAOLIMX 310POBBIO U KU3HU JIFOJICH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJYYACMbIC TPH U3YYEHUN XUMUH, IS
pelIeHnsT 3a1a4, CBA3AHHBIX C OKPYXKAIOIIEW MPUPOJHONW CPedour, I
NOBBILICHHUSI YPOBHS JKOJOIMYECKOH KyJbTYPbl, OCO3HAHWS TJ00ATBHOIO
XapaKkTepa JKOJIOTUYECKUX TMPOONEM M MyTed MX PEIICHUsT NOCPEACTBOM
METOJIOB XMMHUH, SKOJIOTHYECKOTO MBILIICHHS, YMEHHS PYKOBOACTBOBATHCS UM
B IIO3HABATEJIbHON, KOMMYHUKATUBHON W COLIMAIILHON ITPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaIMETHBIX PE3yJIbTATOB BBIACISIOT 3HAYAMBIC JUIS
(hOpMHpPOBaHUS MUPOBO33PEHUST OOUICHAYYHBIC TOHATHS (3aKOH, TEOPHS,
OPUHLMI, TUNOoTe3a, (aKkT, cUCTEMAa, MPOLECC, SKCIEPUMEHT W APYroe.),
KOTOPBIE MCIMOIB3YKOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NPEAMETAX W
NO3BOJIIFOT HA OCHOBE 3HAHWA M3 3TUX MNPEAMETOB  (POPMHUPOBATH
[IPEICTABIICHUE O LEJIOCTHOM HAYYHOW KApTHHE MHPA, U YHHUBEPCAIBHBIE
yucOHbIe OEHCTBHs (ITO3HABATENBHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIC),
KOTOpBIE 00eCneunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY
NJIAHUPOBAHUIO M OCYIIECTBIICHUAIO YYEOHOM NEATENBHOCTH.

Ilo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC JeliCTBUS

ba3oBble jjornyeckne aeicrBus:

YMEHHMS MCIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TIPA OCBOCHHUHU
3HAHMIA: PACKPHIBaTh CMBICT XUMHUYECKUX MOHITHN (BBIACIATD UX XaPAKTCPHBIE
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C IPYTMMH NOHATHSMH ), UCMIOJIB30BAThH
NOHSTHS JUIsl OOBSICHEHHSI OTACTBHBIX (PAKTOB U SIBJICHHIA, BEIOMPATh OCHOBAHUS
W KPUTEpUM [UIS KJIAcCU(PUKALMKA XHUMHYECKHX BEIIECTB M XUMHUYECKUX
peaKuuii, yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBA3M MEXKAY OOBEKTaAMHU
W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYXKACHHS (MHIYKTUBHBIC, NCTYKTHUBHBIC,
1O AHAJIOTHH ), ACJIATh BBIBOBI U 3AKIIFOUCHUS,

YMEHHE NPHUMEHATH B TMPOLECCE NO3HAHWS MNOHATHS (TPEAMETHBIE W
METANPEIMETHBIE), CHMBOJIMYECCKHE (3HAKOBBIE) MOJEIN, HMCMHOJIb3YEMBIC B
XUMHUH, MpeoOpa3oBbIBaTh WMIMPOKO MPUMEHIEMBIE B XUMHUU MOJCIBHBIC
NPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI JJIEMEHTA), XUMUYecKas popmyJia
Y YPAaBHCHHUE XUMHUYECKOW PEAKIMW — MPH PEIICHUH y4e€OHO-MO3HABATEIIBHBIX
3a7a4, C Y4ETOM O3TUX MOJECIBHBIX  MPEACTABICHWUH  BBISIBISATH W
XapaKTepU30BaTh  CYIICCTBCHHBIE MPU3HAKA  M3Y4YaeMbIX OOBEKTOB —



XUMUYECKMX BEIIECTB M XHMHYECKMX PEaKlUMid, BBIABIATH  OOHIME
3aKOHOMEPHOCTH, TMPUYMHHO-CIICICTBEHHBIC CBSI3M W MPOTUBOPEUYUS B
M3Y4YaEMBIX TPOLIECCAX U SBJICHUSX.

ba3oBble nccienoBare/ibcKkne 1eiiCTBHUS:

YMEHHE HMCIOJIB30BAaTh MMOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
NO3HAHUS, A TaKXKE€ B KAYECTBE OCHOBBI UIsl (DOPMUPOBAHMS THIOTE3BI IO
MPOBEPKE MPABWIILHOCTH BBICKA3BIBAEMBIX CY KICHHIA,

OPUOOPETEHNE OMBITA MO TUIAHWPOBAHHUIO, OPraHM3alUN W MPOBEICHUIO
YUCHUYECKUX DSKCIEPUMEHTOB, YMEHME HAOMOJaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATE €0 Pe3yJibTar, GopMyaupoBaTh 0000MEHUS
Y BBIBOJBI M0 PE3YJIbTATaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABISATh
OTUET O poAENaHHOK padoTe.

Pabora ¢ unpopmanueii:

YMEHHE BBIOMPATh, AHAJIM3UPOBATH M HMHTECPIPETUPOBATH WH(OPMALUIO
pa3NMuHBIX BUAOB W (OPM TMPEACTABICHUS, MOJYYAEMYK W3 Pa3HbIX
VUCTOYHUKOB (HAYyYHO-MONYJSpHAss JUTEpaTypa XUMHUYECKOTO CONCP)KAHWS,
CIPABOYHBIE MMOCOOMsS, pecypchl VHTepHETa), KPUTUYECKHM OLEHUBATH
NPOTUBOPEUYMBYIO M HEJOCTOBEPHYIO MH(OPMALUIO,

YMEHHE TPUMEHSTh PA3JIMYHBIE METOABI M 3alTPOCHI IPUA TIOUCKE U 0TOOPE
WH(}OPMALMK W COOTBETCTBYIOIIMX MAHHBIX, HEOOXOAUMBIX Uil BBITTOJHEHUS
y4€OHBIX ¥ MO3HABATEIBHBIX 33444 ONMPEACTEHHOTO THIA, MPUOOPETECHUE ONBITA
B 00JIJACTH MCIOJIB30BaHKs MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHNA,
OBJIQJICHUE KYJBTYPOl AKTHMBHOIO WCIOJIB30BAHUS PA3JIMYHBIX MOMCKOBBIX
CUCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEACTABICHUS
WH(}OPMALMK W WIUTIOCTPUPOBATH PEIIAEMBIC 337a4M HECIOKHBIMU CXEMAMHU,
auarpaMmamu, IpyruMu popmamu rpa@uku U X KOMOWHAMSMM,

YMEHHE HCIOJIb30BATh W AHAIM3UPOBATH B TNpOLECCE YYEOHOH W
U CCIIEIOBATENBCKOM JESITEbHOCTH yH(popMaLuio 0 BIIUSIHUU
NPOMBILIJIEHHOCTH, CEJIbCKOIO XO3SAHCTBA W TPAHCIOPTa HA COCTOSIHUE
OKPY KaroIIEH IPUPOIHONA CPEIBI.

KoMmyHukaTuBHBIC yHUBEpCaIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHMS 33JaBaTh BOMPOCHI (B XOJ€ AWaiora W (Mau) AMCKYCCHUHU) TIO
CYIIECTBY  00CYyX’HacMoil Tembl, (HOPMYJIMPOBaTh CBOM  NPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEUIOKEHHOM 3314y,

YMEHMSI MPEACTABIIATH IMOJIYYCHHbIE PE3YJIbTAThl  MO3HABATEIBHOM
JESATENIBHOCTA B YCTHBIX M TNHCBMEHHBIX TEKCTaX, JAENaTh MPE3CHTALNIO
pPE3yABTATOB  BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa  (J1a00paTopHOro
OMbITa, JJA0OPaTOPHOK PabOThI MO UCCIIECIOBAHUIO CBOMCTB BEMICCTB, YYEOHOTO
NPOEKTA);

YMEHMSI y4€OHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMA
NO3HABATEIBHOM M MCCINEAOBATEIBCKOM  NEATENBHOCTH TNPU  PELICHUU
BO3HUKAIOMIMX MPOOJIEM HA OCHOBE y4éTa OOIIMX MHTEPECOB W COMIACOBAHUS
no3unuii  (0OCykaeHHs, OOMEH  MHEHWSMH, «MO3TOBBIE  IITYPMbD»,
KOOPJAMHALIMS COBMECTHBIX ACHCTBUINA, OMPEACIICHUE KPUTEPUEB IO OLICHKE
KQueCTBA BBIMOJIHCHHONW paOOThI U IPYTHE ).

PerynsitTuBHbIe yHUBEpPCa/IbHbIC Y4eOHbIC AeilicTBUSI:

YMEHHE CAMOCTOSITENIbHO ONMPEACIATh LENN ACITEIbHOCTH, MJIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBATh U MPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOK)
JESATENBHOCTD, BBIOMpaTh HanOoJee 3P (HEKTUBHBIE CIOCOOBI PEIICHUST YYEOHBIX
¥ TIO3HABATENIbHBIX 3a/1a4, CAMOCTOATEIBHO COCTABISATH WM KOPPEKTUPOBATH
MIPEUTOKEHHBIA  AJITOPATM JEUCTBANW IIPH BBINOJHEHUN 3aJaHUNl ¢ YYETOM



NOJIyYEHUST HOBBIX 3HAHWUN 00 M3ydaeMbIX OOBEKTaX — BELICCTBAX M PEAKLUSX,
OLICHUBATH COOTBETCTBHUE MOJIYYEHHOIO pe3yJibTara 3asBICHHON L€, YMEHHE
UCIIONBb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NpejlaraeéMble B  YCIIOBUH
3alaHA.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB MO OCBOCHUIO 00s3aTEIbHOrO

COJIEPKaHUs, YCTAHOBJICHHOTO HaHHOH (heaepanbHOil paboueii mporpammoit,
BBIICTISIFOT. OCBOCHHBIE OOYYArOIMUMUCS HAYYHBIC 3HAHUS, YMEHUS U CHOCOOBI
NEHCTBUM, cneuuuueckue s NPeaAMETHOM o00nacT  «XHUMUS», BUJIbI
NEATENIBHOCTA 0  MOJIYYEHHIO HOBOIO 3HAHWs, €ro HMHTEPHpPETALnH,
npeoOPa30BAHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX H HOBBIX CUTYaLUsIX.

K koHy oOyuenus B 8 Kiacce mpeaIMETHBIE Pe3yibTaTel Ha 0a30BOM

YPOBHE JOJKHBI OTPXaTh CPOPMUPOBAHHOCTD Y 00YYArOIIKUXCS YMEHUH:

e PAacKphIBaTh CMBICI OCHOBHBIX XUMWUYECKUX MMOHATHIA: aTOM, MOJIEKYJIA,
XUMHAYECKUI BJIEMEHT, MTPOCTOE BEILLECTBO, CIIOKHOE BELIECTBO, CMECH
(OTHOPOJHAS U HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYJIApHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas [JOJI1 XHUMHYECKOTrO JJIEMEHTA B COEIWHEHUM,
MOJIApHBIA ~ O0BEM,  OKCHA,  KHUCIIOTa,  OCHOBAHHE,  COJlb,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs peaKius,
KJ1acCu(pMKaLUsl PEAKLWIA: PEAKIIMK COCTMHEHMS, PEAKLIIMN PA3IIOKECHHAS,
pPEAKIMKM 3aMEIICHUs, PEeakuuh OOMEHA, 3K30- M SHAOTEPMHYECKHE
peakuuu, TemIoBoH 3PPEKT peakuu, SApO aroMa, dJACKTPOHHBINA CIOK
aToMa, aroMHas OpOWTaldb, PAIAMyC aroMa, XHUMHYECKas CBS3b,
MOJIIPHAss W HEMOJsApHAs KOBAJIEHTHAs CBA3b, WOHHAs CBsA3b, WOH,
KATUOH, AQHWOH, PACTBOP, MAaccoBas JOJs BEIIECTBA (MPOLICHTHAS
KOHLEHTPAaLKs1) B PaCTBOPE;

e WUIFOCTPUPOBATH B3aUMOCBI3b OCHOBHBIX XHMHYECKUX MOHATHNA W
IIPUMEHATD 3TH NOHATHUS IIPUA ONMCAHWH BELLECTB U UX MPEBPALLECHUIA;

e HCHOJIb30BAaTh XMMHWYECKYHK) CHUMBOJIMKY JJIsi COCTaBICHUS (HOPMYII
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIAIA,

e ONpPEACNATh  BAJICHTHOCTH  aTOMOB  JJIEMEHTOB B  OWHApPHBIX
COCIMHEHMIX, CTENEHb OKUCICHHS JSJEMEHTOB B OMHApHBIX
COCAMHEHUAX, MPUHAMICIKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
COCIUHEHMH MO (popMysiaM, BHI XUMHYECKOH CBSI3M (KOBAJICHTHAs U
WOHHAs) B HEOPraHUYECKUX COETMHEHUSIX,

e packpeiBatb cmbich Ilepuommueckoro 3akona J[. M. Menaeneesa:
JEMOHCTPUPOBATH IMOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKUX DJIEMEHTOB OT UX NOJIOKEHU B [leprnoanyeckoit cucreme,
3aKOHOB COXPAaHEHUsI MACChl BELIECTB, MMOCTOSAHCTBA COCTABA, aTOMHO-
MOJIEKYJIIPHOTO YYEHU S, 3aKOHA ABOraapo;

e ONKWCHIBATH W XapakTepu3oBaTh TabmuuHyro (opmy [leprmoamveckoit
CUCTEMBl XHMHYECKMX DJIEMEHTOB. pa3iuyarb IOHATHSA «IJIaBHAsS
noarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpynna)», masnsie
1 OONbIIME MEPUOJIbI, COOTHOCUTh O003HAYCHHUS, KOTOPBIE UMEFOTCS B
tabmmne «llepuonmyeckas cucreMa XMUMHYECKHX 3iemeHToB [ H.
MeHnpeneeBa» € YHACIOBBIMA XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB
XUMUYECKHX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOlIee YHCIIo
AJNIEKTPOHOB M PACTIPEACTIEHUE UX TIO JJICKTPOHHBIM CJIOSIM ),



K

KJIaCCU(UUMPOBATh  XHMHYECKHE  DIIEMEHTHI,  HEOPraHWYECKHE
BEIIECTBA, XUMUYECCKUE PEAKIMH (IO YHCITY M COCTABY YYACTBYIOIIMX B
PEAKIMM BEIIECTB, MO TEMIOBOMY 3P (DEKTY ),

XapPaKTEPU30BaTh (OMKUCHIBATH) OOIIME XUMUUYECKUE CBOWCTBA BEIICCTB
Pa3NMYHBIX  KJIACCOB,  TOATBEP)KIAAs  OMKMCAHWUE  MPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA,
OPOrHO3MPOBATh  CBOMCTBA BEMIECTB B 3aBHCHUMOCTH  OT  HX
KAQUECTBEHHOIO0 COCTaBa, BO3MOXKHOCTH MNPOTEKAHUS XUMHUYECCKHX
NPEBPALICHHI B PA3JIMYHBIX YCITOBUSX,

BBIUYMCTISATE OTHOCHTEIBHYIO MOJCKYJSAPHYH) K MOJISIPHYKO MAacChl
BCIIECTB, MACCOBYI) [JOJII0 XHMHYECKOTO »3JeMEHTa mno (opmyie
COCIMHEHMSI, MAacCOBYIO JIOJIFO BEHIECTBA B PAacTBOPE, MPOBOAWTH
PacuUéThl MO YPABHEHUIO XUMUYECKON PEAKIINM,

OPUMEHSITh OCHOBHBIC ONEPAUUU MBICIUTEIBHON JACATEIbHOCTH —
aHaIM3 W CHHTE3, CpPaBHEHHWE, OOOOUIICHUE, CHUCTEMATHU3AIHIO,
KJIACCU(DPMKALMIO, BBISIBICHUE MPUYAHHO-CIEACTBEHHBIX CBS3E€H — JUIs
W3YYCHHS CBOWCTB BEIICCTB M XHMWYECKUX PEAKIMIA, €CTECTBEHHO-
HAyYHbIE  METOAbl  MO3HAaHUS —  HAOMIOJECHWE, W3MEPEHHE,
MOJCTIMPOBAHUE, SKCIIEPUMEHT (PEATTbHBIA U MBICTIEHHBIN );

CIENOBaTh TMpaBWiIaM  I[IOJIb30BAHUSA XUMHYECKOW TIOCYION |
JadopaTopHbIM 000PYIOBAHMEM, a TaKKe MpaBWiaM OOpalllcHUs C
BEIIECTBAMM B COOTBETCTBUM C MWHCTPYKUMUSMH 110 BBITOJHECHUIO
71a00pPaTOPHBIX XMMHUYECKUX OMBITOB MO MOJYYCHHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOPOJA M KHCJIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € ONPEACTEHHONM MAcCOBOW HOJIEH  PaCTBOPEHHOIO
BCIECTBA, MJIAHUPOBATh U MPOBOAUTE XUMUYECKUE IKCIIEPHUMEHTHI 10
Paclo3HABAaHUIO PACTBOPOB IHEIOYEH M KHCJIOT C  TMOMOIIBIO
WHIUKATOPOB (1aKkMyc, (PeHOI(PTATIENH, METUIIOPAHK U IPYTHE).

KOHIly 0OydeHHs B 9 KJiacce NPECIMETHBIE PE3YJIbTAThl HA 0a30BOM

YPOBHE JOJKHBI OTPXaTh CPOPMUPOBAHHOCTD Y 00YYArOIIKUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX MOHSATHH. XUMUYECKUN
3JIEMEHT, arOM, MOJIEKYJIa, UOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE BEILECTBO, BAJICHTHOCTh, JIEKTPOOTPHLIATENBHOCTD, CTENEHD
OKHUCIICHUS, XUMHUYECKass PpEakuusi, XMUMHYECKas CBs3b, TEIJIOBOM
3(pdexT peakimu, MoJib, MOJSPHBIA O0BEM, PacTBOP, IJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, HJIEKTPOJIMTHYECKAs AUCCOLMALINS, PEAKIIMA UOHHOTO
oOMEHa, KaTalnu3arop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMBIE U
HEOOpATUMBIE PEAKIMH, OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCIIUTENb, BOCCTAHOBHUTENb, OKHCICHHE W  BOCCTAHOBJICHHE,
aiyroTponus, amM(OTEPHOCTh, XHUMHYECKass CBSI3b (KOBAJICHTHAS,
WOHHAs, METANINYECKast), KPHUCTAUIMYECKAs PEIIETKA, KOPPO3uUs
METAJJIOB, CIUIABBL, CKOPOCTb XWMHWYECKOW PEAKLUH, MPEACIbHO
nonycrumas koHueHTpanus [1/IK seecrtsa;

WUTKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHUYECKMX TMOHITHH W
MPUMEHSTH ATH MOHITHS MPU ONMUCAHUU BEMIECTB U UX MPEBPALICHUIA;
UCMOJIb30BaTh XMMHUYECKY) CHUMBOJIMKY JJsl COCTaBJICHUS (HOPMYII
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIAIA,

ONMPEACTATh BAJICHTHOCTh M CTENECHb OKHCICHUS XUMHYECKHX
AJIEMEHTOB B COCIMHEHMSX PA3TUYHOIO COCTaBa, NPHUHAUICKHOCTD
BCIIECTB K ONPEACTEHHOMY KIIACCY COCOWHEHMH 1o (hopMmyliaM, BHI
XUMUYECKOH CBs3M (KOB&JICHTHAs, MOHHAsA, METAUIMYECKasi) B



HEOPraHWYECKUX COEAMHEHUSIX, 3aps] MOHA 110 XUMUYECKOH popmyie,
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKHX COCIMHEHWIA,
TUN KPUCTAUTMUYECKON PEIETKH KOHKPETHOTO BELIECTRA,

packpeiBate cMmbica llepuomuueckoro 3axkona [[. M. Menaeneesa u
JEMOHCTPAPOBATh €r0 NMOHMMAHHWE. OMKMCHIBATH M XaPAKTEPU30BATH
TabiuHyr0 Gopmy Ileproanueckoil CHCTEMbI XUMHYECKUX 3JIEMEHTOB:
pa3nuuaTh NOHTHS «MJIAaBHAs moArpymnmna (A-rpynmna)y u «nododHas
noarpynna (b-rpynma)», Majabie W OOJbIIME MEPUOMBI, COOTHOCHUTH
0003HAYEHHS, KOTOPBIE HWMEKOTCA B NEPHOAMYECKON Tabmuue, ¢
YUCIIOBBIMUA ~ XaPAKTCPUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsA] sjpa, OOIIee YHUCIO JJICKTPOHOB M
pacnpesieiCeHUe WX MO DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIMHECHUIN B
npenenax MajblX MEPUOIOB M TJIABHBIX MOATPYIIT C YUETOM CTPOCHUS
UX aTOMOB;

KJTacCU(UUUPOBAaTh  XMUMHYECKHAE  DJIEMEHTHI,  HEOPraHM4eCKHE
BEIIECTBA, XUMUYECCKUE PEAKLMH (IO YMCIY M COCTABY YYACTBYIOIIMX B
PEAKIMKU BEUIECTB, MO TEIIOBOMY 3(PQPEKTY, MO U3MEHCHHUIO CTECICHEH
OKHUCIICHUSI XUMUUYECKUX 3JICMEHTOB);

XaPaKTEPU30BaTh (OMUCHIBATH) OOIIME U CHENU(PUUECKUEC XUMHUYECKUE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, MOATBEPXKAAS OMHCAHUE
npyMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHUI COOTBETCTBYHOIIMX
XUMUYECKUX PEAKLINIA,

COCTaBJIATh YPABHEHUS SJEKTPOJUTHYECKOH JUCCOLMALMU KHCTIOT,
IIEJT0YE W COJIEH, TOJIHBIE W COKpAIEHHBIE YPABHEHHS PEaKIUN
WOHHOrO  OOMEHa, YpaBHEHWs  PEaKUMi,  MOATBEP)KIAIOLIMX
CYLIECTBOBAHME TCHETUUYECCKOW CBS3M MEXKIY BEIIECTBAMM Pa3IMYHBIX
KJIACCOB,

PacKpbIBaTh CYIIHOCTh OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMIA
NOCPEACTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca 3TUX peaKuui;
NPOrHO3MPOBATh CBOMCTBA BEUICCTB B 3aBUCUMOCTH OT MUX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHWS XMUMHUYECKUX TPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCIISATE OTHOCHTEIBHYIO MOJCKYJSIPHYH) W MOJISIPHYEO MAacChl
BCIIECTB, MACCOBYK) JOJI0 XHMHYECKOTO »3JeMEeHTa no (opmyse
COCIMHEHMSI, MAacCOBYIO JIOJIFO BEHIECTBA B PAacTBOPE, MPOBOAWTH
pacuéThl MO YPABHEHUIO XUMUYECKON PEAKIINH,

coOnroaarb mpaBuia MOJb30BAHUS  XUMWUYECKOW MOCYynol W
Ja0bopaToOpHbIM  00OpPY/IOBAaHMEM, a TaKXKE MpaBWja OOpAIEHUS C
BEIICCTBAMM B COOTBETCTBHM C MHCTPYKIMSAMH 110 BBITOJHEHUIO
71a00pPaTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYECHHUIO W COOMPAHUIO
ra3000pa3HbIX BEIICCTB (aMMHAKa U YIJIEKUCIIOrO rasa);

OPOBOAMTH  PEAKLMM, TOATBEP)KIAOIME KAUYECTBEHHBIA  COCTaB
Pa3MUHBIX BEIIECTB. PAClO3HaBAaTh OMBITHBIM TYTEM  XJIOPHU-,
Oopomua-, wWomua-, KapOoHar-, Qocdar-, cuamkar-, cyiabdar-,
TMAPOKCHI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YUEHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;
OPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON ACATEIbHOCTH —
aHaIM3 MW CHHTE3, CpPaBHEHWE, O0O0O0OWIEHUE, CHCTEMaTH3alUIO,
BBISIBJICHHE TTPUUYMHHO-CJICICTBEHHBIX CBA3CH — JJIsl U3YUCHUS CBOWCTB
BCIICCTB M XUMHUYECCKMX PpEaKIMUi, €CTECTBEHHO-HAYyYHBIC METOIbI



NO3HaHUS — HAOMIOJACHUE, U3MEPEHKE, MOJCIUPOBAHKUE, SKCIEPUMEHT
(peanbHbIi 151 MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumeHnoBanue KoaunuecTBo yacos
Ne DaexkrponHbie (undposbie)
pPa3aesioB H TeM KonTpoabHbie IpakTHueckue
n/n Bcero o0pa3oBaTeibHbIE PeCypChl
NporpamMmbl padoThI padoThbI
Pasnen 1. [lepBoHauaibHble XHMHYECKHE MOHSITHS
XuMusi — BaxkHas
11 001acTh €CTECTBO3ZHAHUS . 5 Bbubmuoreka ITOK
' U IIPAKTUYECKOHN https://m.edsoo.ru/7f41837¢
JeSITENIbHOCTH YeJIOBeKa
12 BemecTBa 1 XUMHYECKHE s i Bbubnuoreka ITOK
' peaxkLuuu https://m.edsoo.ru/7f41837¢
Hroro no paspeny 20

Pazaen 2. BaxHel e npeacTaBuTe/IH HEOPraHHYeCKHX BellecTB

51 Bosznyx. Kucnopon. 8 bubmuoreka LIOK
' [Tousitie 00 okcumax https://m.edsoo.ru/7f41837¢
27 Bonopon. ITonsitue o 2 i bubmuoreka LIOK
' KHCJIOTaxX M COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. Pacteopsil. s ' 1 bubnuorexa LIOK
' ITousTe 06 OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI
Bubnuoreka IIOK
24 HEOPraHU4YeCKUX 11 1 1

COEIMHEHUH

https://m.edsoo.ru/7f41837¢




Hroro no pazneny 30

Pasznen 3. [lepnoanyecknii 3akon u Ileprnoauyeckas cucrema xumuueckux 3jementos /I. U. Menaeneesa. CTpoeHue aToMoB.
Xumunueckasi cBsi3b. OKHCIHUTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIHH

[lepnoauueckuii 3aK0H U
Ilepuoanueckas cucrema
3.1 XUMHUYECKUX JJIEMEHTOB 7
J. Y. Menneneesa.
Crpoenue atoma

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

XuMHUEeCcKas CBS3b.

39 OKHCIHTEIBHO- g 5 bubnnoreka ITOK
BOCCTAHOBUTEJIbHbBIE https://m.edsoo.ru/7f41837¢c
peakuuu

M prameny 13 i s
PeseppHoe Bpema 3 bubmoreka [{OK )

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO

YACOB IO [TIPOIPAMME 68 5 5




9 KIIACC

HaumeHoBanue KosnuecTBo yacos
Ne DnekTpoHHbIe (LH(PPOBLIE)
pasiesioB H TeM Kontpoabublie IlpakTuueckune
n/n Beero o0pa3oBaTe/IbHbIE PeCypChI
nporpaMmbl padoTsI paboThI
Pasnen 1. BemecTBo H XHMHYECKHE PeAKIIHH
IToBTOpeHue u
11 yriyOneHue 3HaHHi 2 i bubmmorexa LIOK
' OCHOBHBIX Pa3/IeI0B https://m.edsoo.ru/7f41a636
Kypca 8 knacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 o
' i 5 https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PeaKLHii
DNeKTpOoNUTUYECKas
13 JIUCCOLIHALIMSL. . ' I bubmuoreka [IOK
' XuMHYECKHEe peakLuu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny L7

Pasznen 2. Hemeraibl 1 HX COeAMHEHHS

OO0wiast xapakTepucTHKa

Bubmuoreka ITOK
2 XUMUYECKHUX 3JIEMEHTOB 4 1 "
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorexst
OOwas xapakTepucTHKa
Bbubmoreka IIOK
22 XUMHUYECKHUX 3JIEMEHTOB 6

VIA-rpynmel. Cepa u eé

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




COCOHHECHUA
Ob6mas xapakTepucTHKa
23 XHUMHYECKHUX JJIEMEHTOB 7 Bubmuoreka IIOK
' VA-rpynmsl. A3or, https://m.edsoo.ru/7f41a636
dochop u ux coenuHeHUs
OO0was xapakTepucTHKa
XUMHYECKHUX JIEMEHTOB Eus LIOK
uOuoTeKa
24 IVA- . Yraepo
rp}:rmbl HISRRRE ‘ https://m.edsoo.ru/7f41a636
KPEMHHUI 1 UX
COEMUHEHHS
Hroro no paspeny 25
Pasznen 3. MeTanibl M UX COeAHHEHHS
31 OO0uue cBoiicTBa 4 bubaunorexa [IOK
' METaJLIOB https://m.edsoo.ru/7f41a636
37 BaskHeiie MeTalibl U 8 Bubmoreka IIOK
) UX COEAMHEHMs https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pa3zpen 4. Xumus 1 oKpyRamas cpeaa
41 Bemecrsa 1 MaTepuasbl B 3 bubnuoreka LIOK
) ’KM3HHU YeJioBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
. 3 bubtmuoreka [IOK
p P https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB ITO ITPOT'PAMME

68







INOYPOYHOE IVTAHUPOBAHUE

8 KUIIACC
N KoaunuecTBo 1acos
DJIeKTPOHHbBIE
Hara unpposbie
m| Temaypoka Konrpoabusbie IIpakTHyeckue
Bcero H3Yy4eHHUst o0pa3oBare/ibHble
/ padoThbi padoThbi
o pecypchbl
Hpeleer XuMuM. Posib XUMHUH B Bbubnuoreka HOK
1 ’KU3HU uenoseka. Tena u 1 https://m.edsoo.ru/ff0d2 |
BELIECTBA Oc
bubnuoreka IIOK
IToHsiTHE O METOAX MMO3HAHMS B
2 1 https://m.edsoo.ru/ff0d22
XUMUHU
Te
[IpaxTuueckas padora Ne 1
bubnuoreka ITOK
. «ITpasuna pabots! B 1abopaTopuu
S .. 1 https://m.edsoo.ru/ff0d23
U NpUEMBI OOpaLeHus ¢ g
nabopaTtopHbIM 000PYIOBAHUEM -
YucTeie BelecTsa 1 CMECH BuGmiorera LIOK
4 . | https://m.edsoo.ru/ff0d26
Crnocobrl pa3nenenus cmeceit -
ITpakTuueckas pabora Ne 2 bubnnoreka LIOK
3 «Pa3zneneHue cMmeceil (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKH MOBAPEHHOM COJIN)» c8
Bbubnuoreka ITOK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a

6¢




XUMHUYECKHUE DJIEMEHThI. 3HAKH bubnuoreka LIOK
Y/ (CUMBOJIBI) XUMHUYECKHX https://m.edsoo.ru/ff0d2b
5JIEMEHTOB e8
Bubmorexka 1IOK
8 IIpocThie U ClOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bubnuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTs. Xumuueckas Gopmyia Bnpmoreks [IOK
10 ' s https://m.edsoo.ru/ff0d2¢a
BanentHocTh aTOMOB .
XUMHUYECKHX DJIEMEHTOB -
OTHOCHUTEIbHAS ATOMHAsI Macca. Bbubnuoreka IIOK
11 | OrtHOCHUTENbHAs MOJEKYJIIpHasa https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 107151 XUMHYECKOIo Buomorexa LIOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTA B COETMHEHUHN -
bubnuoreka IIOK
KomuuecTtso BemecTsa. Monb.
13 5 https://m.edsoo.ru/ff0d52
Monspras macca 30
Duznyeckue 1 XUMHYECKHe Bromorexa LIOK
14 https://m.edsoo.ru/ff0d37f
sIBICHUSI. XUMHUYECKasl peakLmsl .
15 ITpu3Haku U ycnoBusi MPOTEKAHMUSI bubnuorexa LJOK
XUMHYECKHUX peakuuii https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHEHHsI MaCChI

bubnuoreka LIOK

16 | BewmecTB. Xummuueckue https://m.edsoo.ru/ff0d3b
ypaBHEHMUs 38
BrruncieHuss KOMTU4eCTBa, MacChl Bubmorexka 1IOK

17 | BemecTBa MO ypaBHEHHUIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PeakiHii 08
Knaccudukaums Xxumuaeckux

€aKLUi (COeqUHEHHUS B IHGIRES TIOk

18| P " https://m.edsoo.ru/ff0d3f3
Pa3nokKeHUs:, 3aMeLLEHHs, 1
obmeHa) 4
M. B. JIoMOHOCOB — y4€HBbIii- bubmuorexa [JOK

19 | suumknonenuct. O6o0weHne u https://m.edsoo.ru/ff0d40
CUCTEMATU3aLIUsI 3HAHHI c4
Kourponbhas pabora Nel no teme bubmuorexa LJOK

20 | «BemwectBa 1 XUMHUECKHE https://m.edsoo.ru/ff0d42
peakumn» 90
Boznyx — cmecn razos. Coctas bubmmorexa LIOK

21 | Bosayxa. Kucnopon — sneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTso. O30H 8e
duznueckne 1 XUMHYECKHE
CBOICTBA KHCIOpOAa (peakiuun BubpmaoreraTIOK

22 P https://m.edsoo.ru/ff0d46
okucnenus, ropenue). [lonstue 14
00 okcuaax 14

23 CrnocoOb! nmosy4eHns: KUCIopoaa bubnuoreka LIOK
B 1abopaTopuu u https://m.edsoo.ru/ff0d49




npombiieHHOCTH. [Ipumenenne
KHCJIOpozaa

Tennosoii o3¢ dext xumuueckoit

peakLuu, MOHATHE O bubnuoreka LIOK
24 | TepMOXMMUYECKOM YPAaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- U SHAOTEPMUUECKHUX 90
peaxkuusix
Tonmuso (HedTh, yroab U METaH). bubnuorexa LIOK
25 | 3arpss3Henue BO3ayxa, CIOCOOBI https://m.edsoo.ru/ff0d4c
€ro npenoTBpaLCHHs 4a
IIpaxTuueckas padora Ne 3 mo
teme «[lonyuenue u codupanue Batimresa Ok
26 https://m.edsoo.ru/ff0d4ac
KHCJIOPOa, U3YUEHHUE ero )
CBOWCTB» -
Bonopon — snemeHT u npocroe bubmmorexa [JOK
27 | BemectBO. Haxoxknenue B https://m.edsoo.ru/ff0d4d
npupoae do
duzuyeckrue U XUMUYECKHE Bubmuorexa LIOK
28 | csoiictBa Bopopona. Ilpumenenne https://m.edsoo.ru/ff0d4d
BOIOpOZA do
bubnuoreka LIOK
29 | TloHsiTHe O KMCJIOTaX U COJISIX https://m.edsoo.ru/ff0d50
d2
CrniocoOblI oTy4eHns: BOAOPOIA B Buthniorea IOK
30 y P https://m.edsoo.ru/ff0d4d

naboparopuu

do




ITpaxTuueckas padora Ne 4 no
teme «Ilomyuenune u cobupanne

bubnuoreka LIOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/1a, H3yUEHHUE ero 5
CBOMCTBY» .
bubmmoreka [JOK
MonsipHblii 00bEM ra3oB. 3aKOH v
32 P https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruuciienust 00béMa, KOJIU4ecTBa
BELIIeCTBa 'a3a 1o ero H3BeCTHOMY Bubmmorexa LIOK
33 https://m.edsoo.ru/ff0d55
KOJINYECTBY BeLIeCTBa WU 0
00béMy al
Beruuciienusi 00bEMOB ra3os 1o
YPaBHEHHIO PeaKIMK Ha OCHOBE Bubmiorexa LIOK
34 N & https://m.edsoo.ru/ff0d57
3aKOHA OOBEMHBIX OTHOLIEHUH e
rasos 08
DusnyeckKue U XUMHUYECKHE Bubmiorexa LIOK
35 2 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJbI
Ta
bubmuoreka LIOK
Cocras ocHoBauuil. [Touarue 00 H
36 https://m.edsoo.ru/ff0d59
WHJINKATOPax
e2
Bona kak pacteopuTes.
bubmuoreka LIOK
HachlleHHble U HEHACKIIEHHbBIE )
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBast 10J1st 40
BELLECTBA B PaCTBOPE o
38 IIpakTuyeckas padora Ne 5 no bubnuoreka [JOK

TEME ((HpHFOTOBJ'IeHI/lC PacTBOpPOB

https://m.edsoo.ru/ff0d5e




C OompenenéHHON MacCOBOMH A0eH
PacTBOPEHHOTO BELIECTBA»

ba

KontponbHas pabota Ne2 o teme Buomorexa LIOK

39 P P - https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. Bona» 0
Oxcunpl: cocras, KlacCUpUKaLUs Bacmareka TIOK

40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e

[Tony4yenue u xummuyueckue bubnuoreka LJOK

4] CBOMCTBA KMCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHUIOB de
OcHoBaHHMs: COCTaB Bubmiorexa LIOK

42 ' = https://m edsoo.ru/ff0d67
KJaccuuKaus, HOMEHKJIaTypa ca
[Monyyenue u xumMHU4ECKHE Bubmorexa LIOK

43 vy . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHMIA =
Kucnorel: cocran Bubmioreia [OK

44 ' ’ https://m.edsoo.ru/ff0dfee
KJaccuuKaLus, HOMEHKJIaTypa 5
[Monyyenue u xumu4ecKue Bubmorexa LIOK

45 J https://m edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT 5
Couu (cpenHue): HOMEHKIaTypa, bubnnoreka [IOK

46 | cnocobbl nonyueHwusl, https://m.edsoo.ru/00ad94
XHMHUYECKHE CBOMCTBA 74

47 | TIpakrtuueckas pabora Ne 6. bubnunoreka [JOK




Peenne sxcnepuMeHTaNbHbIX
3amay no reme «OCHOBHbBIE
KJIACChl HEOPraHUYECKUX

https://m.edsoo.ru/00ad9b
e

COEIMHEHUIT»
I'enernueckas CBA3b MEXKIY bubnmnorexa [IOK
48 | kmaccamu HEOPraHUYECKUX https://m.edsoo.ru/00ad%a
COeIMHEHU 50
O06o0wmeHnue 1 cucTeMaTu3aLus Bubsmugred TIOK
49 g https://m edsoo.ru/00ad9¢
3HAHUiI
b2
KontponeHas pabora Ne3 no reme bubnuoreka LIOK
50 | "OcHoOBHBbIE Kj1acchl https://m.edsoo.ru/00ad9%
HEOpPraHUYeCKUX COeAMHEHUIT" la
ITepBbie nonbITKH
KJaccuUKaLKi XUMHYECKHIX Badmorexa [IOK
51 https://m.edsoo.ru/00ad9f
snemeHToB. [lousTue o rpynmnax fa
CXOAHBIX 3JIEMEHTOB -
Ilepuoaunueckuii 3aK0H U
Ilepuoanueckasi cucrema Butmoresa. [[OK
32 https://m.edsoo.ru/00adas
XumHuueckux 3nemeHTos J1. U. 2%
Menneneesa o
bubnuoreka ITOK
53 | Tlepuoasl, rpynmsl, MOATPYIIbI https://m.edsoo.ru/00ada3
2c
Crtpoenue aromoB. CocraB hutiawcin LUK
54 ' https://m.edsoo.ru/00ada3

aToMHbIX Anep. M3oromnst

42




CTpoeHue 31eKTPOHHBIX
000104€K aTOMOB 2JIEMEHTOB

bubnuoreka LIOK

55 = https://m.edsoo.ru/00ada6
ITepuoanueckoii cucremsl 1. K. ™
Menpeneesa o
XapaKkTepucTUKa XUMHUYECKOro
bubnuoreka [IOK
3JIEMEHTA TI0 €r0 MOJOKEHHIO B
56 . https://m.edsoo.ru/00ada8
ITepuoanueckoii cucreme /1. U. 24
Menpeneesa =
3nauenue [Tepuonuueckoro
bubnuoreka [IOK
3aKOHA JJIsl PA3BUTHSI HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. [{. 1. Mennenees — Ge
YUE€HBIH, NeAaror U rpakJ1aHuH -
Pesepsubiii ypok. O600menue u
F 7P U bubnuoreka [JOK
CHUCTEMATH3ALUs 3HAHWI /
58 s https://m.edsoo.ru/00adb3
Bcepoccuiickast mposepoyHast »
pabora o
Konrponbhas pabora Ne4 no teme
Bubauorexa IIOK
«CTpoenue aroma. XuMHU4eCcKas
59 . https://m.edsoo.ru/00adb4
cesi3b» / Beepoccuiickast 26
npoBepoyHasi pabora .
Bbubmorexa LIOK
DNeKTPOOTPULIATENILHOCTD
60 https://m.edsoo.ru/00adaa
ATOMOB XMMHYECKHUX JJIEMEHTOB b3
Bbubnuoreka IIOK
61 | HonHas xuMH4eCKast CBS3b https://m.edsoo.ru/00adac
34
62 | Kosanentnas nonspHas bubmnorexa LIOK




XHMHYECCKasa CBA3b

https://m.edsoo.ru/00adaa
b8

KopaneHntHas HETIOJIsIpHast

Bbubnuoreka LIOK

63 1 https://m.edsoo.ru/00adaa
XHUMHUYECKasi CBSI3b
b8
bubnuoreka LIOK
64 | Crenenb OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTEIBLHO- Bubnmorexa LIOK
65 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIbHbBIE PEAKLINU 76
bubmoreka 1IOK
66 | Oxwucaurenu U BOCCTAHOBUTEN 1 https://m.edsoo.ru/00adb0
76
PesepsHblii ypok. O6001EH E 1
CHCTZMaTmZLI:m 3HaHUI 110 TEME Bubanorexa LOK
67 1 https://m.edsoo.ru/00ad9¢
«CTpoeHnue aroma. XuMHUYECKasi b2
CBSI3bY 02
. bubnnoreka [IOK
PesepsHbiii ypok. O0001meHue u
68 P ¥R .L.u 1 https://m.edsoo.ru/ff0d61
CHCTEMaTH3aLus 3HAHUH o6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68




9 KIIACC

Ne KoaunuecTBo yacos

DJIeKTPOHHbIE
Jarta uH(ppoBbIe
n | Tema ypoka KonTpoJibHbie IpakTHyeckue
/ Bcero . p H3yYeHHS o0pa3oBaTe/ibHbIE
ThI ThI
paso Pang pecypcesl
n
[Tepuognueckuii 3aK0H.

Bbubnuoreka ITOK

[lepuoauueckas cucrema
XUMHYECKHUX 3J1eMEHTOB /1.
H. Menneneesa

https://m.edsoo.ru/00adb59
e

3aKOHOMEpPHOCTH B

OCHOBHBIX Pa3fesoB Kypca
8 kimacca»

M3MEHEHUH CBOICTB Bubmsoeera HOK

2 1 https://m.edsoo.ru/00adb6b
XUMHYECKHX 3JIEMEHTOB 6
MEePBBIX TPEX MEPHOIOB B
Knaccudpukanus u bubnuorexa LIOK

3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYE€CKHUX BEIIECTB 2
Bunabl XuMHU€CKOI CBS3H U Budmoreka ITOK

4 THIbI KPUCTAJUTHYECKUX 1 https://m.edsoo.ru/00adbac
peléTok 6
Konrponbnas padora Nel
no teme «IloBropenue u

5 yriyOneHnue 3HaHUH 1 1




Knaccudpukanus

Bubmuoreka 1IOK

6 XUMHYECKHX PEaKLHi 10 https://m.edsoo.ru/00adbcb
Pa3IMYHbIM MPU3HAKAM 0
ITonsTue o0 ckopocTu
i bubnuoreka LIOK
XUMHYECKON PeaKLuH.
T https://m.edsoo.ru/00adbe9
ITousiTe O rOMOr€HHBIX U .
reTepOreHHbIX peakIusxX -
[TousiTHEe O XUMHYECKOM
paBHOBecHU. DPaKTOPEL,
bubnnoreka ITOK
BIMSIOLIHE HA CKOPOCTD
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakuuu 1 -
[TOJIO’KEHUE XUMHUYECKOI0 -
paBHOBeECHs
OKUCTUTENBHO- bubnuoreka LIOK
9 BOCCTaHOBHUTEJIbHbIE https://m.edsoo.ru/00adcad
peaxiu [
Teopus
. bubnumoreka IIOK
ANEKTPOIUTUYECKOMH
10 https://m.edsoo.ru/00adcd6
nucconuanuu. CuiibHbIE U "
criabble 3JIEKTPOJIHTHI =
bubmuoreka ITOK
HonHble ypaBHEHUS
11 o https://m.edsoo.ru/00add44
peaxiuii .
XUMHUYECKHE CBOIMCTBA
" bubnauoreka LIOK
KHCJIOT H OCHOBaHMUH B
12 https://m.edsoo.ru/00add5d

CBeTe MpenCTaBIeHuil 00
9JEKTPOIUTUHECKOH

8




AUCCOLTHALINH

XHUMHUYECKHE CBOICTBA

COJIEH B CBETE Budmoreka IIOK
13 npeacTasieHuit 00 https://m.edsoo.ru/00add8b
AJIEKTPOJIUTUUECKOMN 2
IHUCCOLUALIAN
IMousTue o rumpoause Bubmorexa ITOK
14 ' als https://m.edsoo.ru/00add9d
coJiei
4
Bbubnuoreka IIOK
0600 e
15 SRR . https://m.edsoo.ru/00addd 1
cUCTEMAaTH3aLMsI 3HAHUI 5
IMpakTuueckas padbora Ne 1.
«Ifememie . bubmuorexa [{OK
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATIbHBIX -
3aga4» a
Konrponbuas padora Ne2
10 TeEME
«DNEKTPOIUTHUECKAS Bubmorexa LIOK
17 P hitps://m.edsoo ru/00addec
IHUCCOLIHALIHS. 0
XUMHYECKUE PeaKLuHu B =
pacTBopax»
OO01as xapakTepuCTHKA
ra.noreﬂoep XnMr:mecxue Bubmiorexa LIOK
18 . ’ https://m.edsoo.ru/00addfe
CBOIICTBA HA IPUMEpe 5
xjopa B
19 | Xnoposopopon. Consinas bubauorexa LIOK




KHCJIOTA, XUMHYECKHE
CBOMCTBA, MOJIy4EHHE,
MpUMEHEHNE

https://m.edsoo.ru/00ade 10
4

[TpakTuueckas padora Ne 2
no teme «Ilonyuenune

bubnuoreka LIOK

20 i https://m edsoo.ru/00ade34
COJISIHO# KHCJIOTBI, 7
M3y4YeHUE €€ CBOMCTB» =
Beraucnenus no
PaBHEHUSIM XUMUYECKHX Bnbummorssa LIOR
21 y . https://m.edsoo.ru/00ade48
peakLuii, €ciu OMH U3 g
peareHTOB JiaH B M30bITKE -
T e bubmortexa [{OK
22 P P https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynmel ”
AnnoTponHbie
MOAU(UKALIUU CEephI.
Haxoizxeﬂue cepII:I U eé Butmioresa IOk
23 . https://m.edsoo.ru/00ade64
COEJIMHEHUI B MPUPOIE. "
XuUMHYECKHE CBOICTBA a
cepol
CepoBoaopon, CTpoeHue, bubnuoreka LIOK
24 | ¢usnyeckue U XUMUYECKHEe https://m.edsoo.ru/00ade80
CBONCTBA 2
Oxcunpi cepbl. CepHast
KUCioTa, pusnueckue u bubmeress LIUK
25 ’ https://m.edsoo.ru/00adea2

XHUMHYECKHE CBOMCTBA,
NPUMEHEHHE

8




XUMHYECKHE PEaKLIUu,
JIC)KAIHUE B OCHOBE
MPOMBILIIEHHOTO crocoda

bubnuoreka LIOK

26 MOJIy4Y€HMs CEpHOI https://m.edsoo.ru/00adec8
KUCIOThl. XUMHUYECKOE a
3arpsi3HEHUE OKPY KAKOLIEH
cpeJibl COeIMHEHUsIMU CepPbl
Brruucienne MaccoBoii Bubmoreka IIOK
27 JIOJIH BBIXO/1a IMPOAYKTa https://m.edsoo.ru/00adec8
peaxiuu a
OO6was xapakrepucTuKa
3J1eMEeHTOB V A-rpyIibi. bubaunorexa [IOK
28 | Asor, pacripocTpaHeHue B https://m.edsoo.ru/00adeea
npupose, pusuvecKkue u 6
XUMHYECKHE CBOMCTBA
Ammuak, ero puznyeckue bubmoreka ITOK
29 U XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MoJly4eHHe U NPUMEHEHHE 4
[TpakTuyeckas padora Ne 3
n: Teme «Ilon f:el-me Bamicmess, HOK
30 y https://m.edsoo.ru/00adf18
aMMHaKa, H3yueHue ero 0
CBOMCTB» Y
A30THasi KMCJIOTa, €€ bubnuoreka LIOK
31 busnyeckre 1 XUMHYECKHE https://m.edsoo.ru/00adf30
cBolicTBa 6
Bubnuoreka [IOK
32 Hcnonb3oBaHue HUTPATOB 1

https://m.edsoo.ru/00adf5 1




U COJIeH aMMOHHUS B
Ka4eCTBC MHHEPAJIbHBIX
yaobpeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPY KaroLIei
CpeJibl COeIMHEHUAMHU
aszoTa

loe

Dochop. Okcun pocdopa
(V) u pocdopHas kucnora,

bubnuoreka [IOK

33 https://m.edsoo.ru/00adf68
(buznueckre 1 XUMUYECKUe =
CBOIICTBA, MOJyYeHHE
Hcnonb3osanue pocdaros
B Ka4eCTBE MUHEPaJIbHbIX bubaunorexa [IOK
34 | ynoOpenuii. 3arpssHeHue https://m.edsoo.ru/00adfc2
MPUPOIHON Cpebl 0
docharamu
YIIEpO, Bubnmoreka LIOK
35 PREDPORIPABEIRG 2 https://m.edsoo.ru/00adfd9
npupoze, pusnueckue u 5
XHUMHUYECKHE CBOWCTBA
Oxkcuapl yraepoja, ux
busnueckre 1 XHMUYECKUe bubnuorexa LIOK
36 | cBoiicTBa. DKOJOrHYECKHE https://m.edsoo.ru/00adfeb
npoOsieMbl, CBSI3aHHBIE C €
okcuzaoM yriepoza (IV)
YrosibHas KUCIIOTA U €€ -
37 https://m.edsoo.ru/00ac006

COJIn

C




ITpaxTuueckas padora Ne 4
no teme "[lonyuenue

bubnauoreka LIOK

38 YIJIEKUCIIOro rasa. https://m.edsoo.ru/00ac027
KauecTBeHHas peakuus Ha €
KapOOHaT-HOH"
[lepBoHavaNbHBIE MOHATHUS
Bbudmmoreka ITOK
00 OpraHryYecKux }
39 https://m.edsoo.ru/00ac054
BELIECTBAX KaK O &
COEIMHEHUSIX yIIepo/ia =
. bubmmoreka [IOK
Kpemunuii u ero
40 https://m.edsoo.ru/00ac080
COEIUHEHHSI -
ITpakTuyeckas pabora Ne 5.
Pewenue
bubnuoreka [IOK
OKCTEPUMEHTANIBHBIX 3a7a4
41 . https://m.edsoo.ru/00ae0bf
o Teme «Baxkueiiue 5
HEMETAJIJIbI U UX =
COETUHEHUS)
Konrponbnas pabora Ne3
. bubnauoreka LIOK
o Teme «Baxkueiine
42 https://m.edsoo.ru/00ac0e1
HEMETAJLJIbI U UX g
COEIUHEHHS =
OOmas xapakTepucTHkKa
XHUMHYECKHUX DJIEMEHTOB — bubnumoreka ITOK
43 MeTajijaoB. Metannudeckas https://m.edsoo.ru/00ac103

CBA3b U MCTAJINIHYCCKAasA

KPUCTAJJINYECKAs PEIIETKA.

(¢}




dusnueckue CBONCTBA
METAJIJIOB

XuMH4uecKue CBONCTBA

N— Bbubnuoreka IIOK
44 ' % https://m.edsoo.ru/00ael 15
DNEKTPOXUMHUECKUIT psift P
HaNPSHKEHUI METAJINIOB =
O0ue cnocodbl
MOJY4YE€HHs] METAJLJIOB.
CrutaBbl. Beruucienus mmo Bubmoreka 1IOK
45 YPaBHEHHSAM XUMUYECKHX https://m.edsoo.ru/00ael15
peaKumii, ecii OMH U3 6
peareHTOB COMNEPIKUT
npuMecu
[NousiTe 0 KOpPPO3UHU Butmrrea L\OK
46 PP https://m.edsoo.ru/00ac127
METAJIJIOB 8
Bbubnuoreka ITOK
47 [Ilenounbie MeTANIBI https://m.edsoo.ru/00ac14b
2
Oxcuabl ¥ THAPOKCHIbI A
48 P https://m edsoo.ru/00ae14b
HATPHS U KaJlus 5
I1leno4yHO3eMeNbHBIE bubmuoreka [JOK
49 MeTaJljibl — KaJIbLUH U https://m.edsoo.ru/00ae5¢
Marsuii 8
50 BaskHelue coeIMHEHUs Bubmoreka IIOK

KaJIbL M

https://m.edsoo.ru/00ael5e




loe

O06001meHue u

51
cucTeMaTu3aLis 3HaHUI
JKEcTkoCTh BOABI U BuGmorexs TIOK
52 A s https://m.edsoo.ru/00ac188
cnocoObl €€ yCTpaHeHUs g
[TpakTuueckas pabora Ne 6 bubnunoreka [JOK
53 o Teme "YKécTkocThb BOJIbI https://m.edsoo.ru/00ac lae
1 METO/bI €€ yCTpaHeH s " 8
Bbubnnoreka IIOK
54 ANMIOMHHHI https://m.edsoo.ru/00aelc6
4
AmdoTepHbie cBOHCTBa Bubauorexs IOk
55 P https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH/IA A
bubnuoreka [TOK
56 Keneszo https://m.edsoo.ru/00ac1d8
6
Okcunpl, THAPOKCHIBI U bubnuoreka ITOK
57 | conu xenesa (11) u sxeneza https://m.edsoo.ru/00ae35e
(111 6
58 O06001meHue u
CUCTeMAaTHU3aL1sl 3HAHUI
[MpakTuueckas padora Ne 7.
—— Budmoreka ITOK
59 https://m.edsoo.ru/00ae3de

9KCTIEPUMEHTAJIbHBIX 3a7a4
o teme «Baxueimue

8




METAJIJIBI U UX
COCOUHCHHS

Bouranucaenus no
YPaBHEHUSIM XUMHUUYECKHX
peakuui, eciau OAUH U3
peareHTOB aH B U30bITKE

Bubmuoreka ITOK

60 https://m.edsoo.ru/00acl75
MJIH COAEPIKUT MPUMECH. 0
Brraucienust MaccoBoii =
JIOJIK BBIXOJ1a MPOAYKTA
peaxiuu
61 O06001enue u
cHCTEMAaTH3AaLUs 3HAHUM
KounTponbuas padbora Ne4d
&2 o Teme «Baxneiime
MeTaJlJibl U UX
COEUHEHHS»
Bewectsa u marepuael B bubauorexa [IOK
63 MMOBCEIHEBHOM KH3HHU https://m.edsoo.ru/00ae3f5
(1 (0):13 %) 0
XUMHYECKOE 3arpsA3HEHHE Bufmoress LIOK
64 . https://m.edsoo.ru/00ae427
OKpYKalo1Iei cpebl 0
bubnuoreka ITOK
Ponb xumuu B perieHun
65 https://m.edsoo.ru/00ac427
AKOJIOHYECKUX Mpodiiem 0
66 PesepBHbIit ypok. Bbubmuorexa IIOK

Q06001menue u

https://m.edsoo.ru/00ac0d0




CHCTEMAaTH3AL[AsI 3HAHUHN

a

PesepBHblit ypok.
67 O606menue u
CHUCTEMATU3ALIUS 3HAHUN

Bubnuoreka IIOK
https://m.edsoo.ru/00adb33
c

Pe3epBHbIil ypOK.
68 0Ob001menue n
CUCTEMATHU3aLUs 3HAHNUNI

Bbubnuoreka ITOK
https://m.edsoo.ru/00ad9cb
2

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68







HPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI

OBPA30OBATEJBHON MTPOT'PAMMBI

8 KIIACC
Kon .
I[IpoBepsieMble NpeaMeTHBIE Pe3yJdbTATHI 0CBOEHHUS OCHOBHOM 00Pa30Ba
NpoBepPsieMoro
OCHOBHOI0 001ero o0pa3oBaHus
pe3yJjbTarta
1 ITo teme: «IlepBoHavaNbHBIE XUMUYECKUE TTOHATHS
PacCKpbIBATh CMBICJ OCHOBHBIX XHUMHUYECKUX IOHSTUN. aTOM, MOJICKYJIA,
BEIIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OMHOPOMHAS W HEOTHOPOIHAS
aTOMHAasi M MOJIEKYJSIpHAsT Macca, KOJUYECTBO BEILIECTBA, MOJb, MOJ
1.1 XUMHYECKOTO 3JIEMEHTA B COSUHEHUH, MOJISIPHBIH 00BEM, XUMUYECKasI Pes
peaKkUUu COEAMHEHUS, PEaKIUH PA3JIOKCHUs, PEaKUUH 3aMEIleHHs],
SHIOTEPMUYECKHE PEaKLUH, TEIUIOBOH 3(P(eKT peakumu, pacTBOP, Macco
KOHIICHTpALUs1) B PaCTBOpE
12 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEE
' BEIECTB M MX MPEBPAIIEHU
13 UCIOJIb30BAaTh XUMUYECKYI0 CHMBOJIMKY Ui COCTAaBJICHUs (hOPMYJT BEIIl
' peakuuii
14 PacCKpbIBATh CMBICT 3aKOHOB COXPAHEHMSI MAcCChl BEIIECTB, MOCTOSIHCTBA C
' yUY€eHMsI, 3aKOHa ABOTaapo
1.5 OTIPEAEINIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAUHEHHSIX
16 KJIACCU(PUIIMPOBATh XUMHUYECKUE pPeakuuu (10 YUCITy U COCTaBy Y4acTBY
' TermmoBomy 3G heKTy)
1.7 BBIYHCJIITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEILIIECTB
1.8 BBIUUCJISITH MACCOBYIO JTOJTIO XUMUYECKOTO 3JIEMEHTa 1o (JOpMYyJie COeTUHe
1.9 BBIUHCIIATE MACCOBYIO JOJIIO BEIECTBA B PACTBOPE
110 MPUMEHSITh €CTeCTBEHHOHAYYHBIE METOJbl TO3HAHHUS — HAOIIOJACHHE,
' SKCIEPUMEHT (peasTbHbIN U MBICIICHHBII)
2 Ilo Teme: «BaxkHelnne NpeACTaBUTENN HEOPTAHUYECKUX BEILECTBY
2.1 PaCKpBIBaTh CMbBICJI OCHOBHBIX XUMUYECKUX MOHSATUIN: OKCHJ, KHUCJIOTA, OCH(
22 ONPENENATh MPUHAAJICKHOCTD BELIECTB K OMPEACTIEHHOMY KJIAaCCy COEANHE!




23 KJIaCCU(UIIMPOBATh HEOPTAaHMUYECKUE BEUIIECTBA
54 XapaKkTepU30BaTh (OMHCHIBATh) OOIHE XUMHUYECKHE CBOHCTBA BELIECTB Pa:
' ONKCaHue NMpUMepaMH MOJIEKYJIIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMY
95 MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTHM OT HX KaydeCTB
' MIPOTEKaHUsl XUMHUECKUX MPEBpallleHUi B Pa3IMIHBIX YCIOBUSAX
CJIEIOBaTh TPABHIIAM TMOJB30BAHMUS XHUMHYECKOH TOCYIOW W Jadoparop
npaBUiiaM OOpAIEHUS] C BEINECTBAMU B COOTBETCTBUU C MHCTPYKLIUSMH |
26 XUMHUYECKUX OIBITOB IO TMOJYUYEHHIO M COOMPAHHUIO ra3o00pasHBIX Bel
' MPUTOTOBJIEHUIO PACTBOPOB C OMNPENENEHHON MAacCOBOM HOJE€ PacTBOPER
MIPOBOANTH XUMHUYECKHE SKCIEPHUMEHTHI 10 PAaClO3HABAHUIO PACTBOPOB I
WHINKATOPOB (JIaKMYyC, (PeHOIPTANCHH, METUIIOPAHXK U APYTHE)
2.7 MIPOBOJIUTH PACUETHI IO YPABHEHHUIO XMMUYECKON peakiuu
3 ITo Teme: «Ilepnoanueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKH:
Ctpoenue atoMoB. Xumuueckas cBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHDI
pacKpbIBaTh CMBIC] OCHOBHBIX XHMUYECKUX IOHATHUI: AAPO aToMa, 3JIeK
3.1 opbuTanb, paaNyC aToMa, XHMHYECKas CBsI3b, TOJSIpHAasE W Her
BJIEKTPOOTPULIATENBHOCTD, HOHHAsI CBSI3b, MOH, KATHOH, AHUOH, CTETIEHb OKY
3.2 KJIACCU(UITUPOBATh XMMUYECKHE 3JIEMEHTBI
OMHUCHIBATh M XapakTepu3oBarh TabnmmuHyro ¢opmy llepuommueckoil cu
33 pa3nIuYaTh MOHATHS «rJaBHas moxrpymnmna (Arpymnma)» u «mobodHas MOx
«OonpInyey» MepUOILI
packpeiBaTh cmbica Ilepuonuueckoro 3akonHa [ M. Menneneesa:
3.4 MEePUOANYECKON 3aBUCUMOCTU CBOWCTB XUMHYECKUX 3JIEMEHTOB OT HX
CUCTEME
COOTHOCHTb 00O3HAaueHHs, KOTOpele uMeroTcs B Tabmuue «llepuon
3.5 sneMeHTOB 1.1 Menneneesa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS
(coctas u 3apsAx sipa, oOIIee YUCIO SIEKTPOHOB M PACTIPENEIICHUE UX T10 3J
3.6 OTIPENENATh CTETIEHb OKHUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
3.7 OTIPENeNATh BUA XUMUYECKOH CBsI3U (KOBAJICHTHAsI M MIOHHAsI) B HEOPTaHUY
9 KJIACC
Koa nposepsiemoro IIposepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOCHHSI OCHOBHOM 00pa3
pe3yabTaTa OCHOBHOI0 001Iero o0pa3oBaHus
1 Ilo Teme: «BemecTBo 1 XUMUYECKAsT PEAKLIAS
1.1 pacKpbIBaTb CMBICI OCHOBHBIX XHMMHMYECKUX MOHSTHI. pPacTBOD,




JNEKTPONINTUYECKAs. AUCCOLHUALNS, PEAKIIMH HNOHHOTO OOMeHa, KaTaJIi
oOpaTtuMmble M HEOOpaTHUMble PEAKIHH, OKHCIUTEIbHOBOCCTAHOBUT
BOCCTAHOBUTEIb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, AJUIOTPOMHUS, am
(KoBaJIeHTHAs, MOHHAs, METAJUIMYECKast), KPUCTAIMUECKasT PELIETKa,

peakiuu

1.2

WIUIIOCTPUPOBATE B3aMMOCBSA3b OCHOBHBIX XWUMHWYCCKUX MOHSATHH H

ONMUCAHUU BEUIECTB U UX NPEBPALCHUN

1.3

COCTaBJIATb YPAaBHEHUS 3SJICKTPOIMTUYECKON IUCCOLMALIMU KHUCJIOT,
COKpAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO OOMEeHa

1.4

paCkpbiBaTh CYIIHOCTb OKHCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX PCaKIy
3JIEKTPOHHOTrO DaJlaHCa 3TUX PEaKIHid

1.5

MIPOBOJUTB PACUETHI IO YPABHEHHUIO XMMUYECKON Peakiuu

ITo temam: «Hemeraiuibl 1 UX coequHeHUsT» 1 «MeTallibl U UX COEIMNHEL

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CeUUPUIECKUE XUMUYECKHIE
BEIIECTB, MOATBEPKAsl OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX U HOHHB

XUMHYECKUX PeaKLUii

22

COCTaBJIATb YpPaBHCHUA peaKuI/Iﬁ, NOATBCPKAAOIIUX CYIICCTBOBAHU
BEIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTHU OT HX CTPOCE

XUMHUYECKUX MPEBPAILECHUI B Pa3JIMYHBIX YCIOBUIX

24

CJIeZIOBATh MPaBHJIAM IMOJIH30BAHUS XUMHUYECKON MOCYI0i U jaboparo
npasujiaMm O6paH.IeHI/I$I C BEIICCTBAMH B COOTBECTCTBHUU C MHCTPYKIHUAMU
XUMHUYECKUX OIBITOB MO MOJYYSHHIO W COOMPAHUIO Ta3000pa3HbIX BE
rasa)

2.5

NPOBOIUTh PEAKLMH, MOATBEPIKIAAIOLINE KaYeCTBEHHBIH COCTAaB pasi
OMBITHBIM MYTEM XJIOpUA-, Opomuz, woaun, kapboHar, docdar, cup
KaTHOHbl aMMOHHMS, HWOHBI M3YyYEHHbIX METAJJIOB, MPUCYTCTBYE

HCOPTaHNYCCKUX BCIICCTB

Ilo Teme: «XuMHs U OKpy>KarO1Iasi Cpeaay

3.1

pacKkpbIBaTb CMBICJI OCHOBHBIX xuMudeckux nonstuil: 111K semecrsa;

3.2

HpI/IMeHﬂTb OCHOBHBIC OHepaL{I/II/I MbICJ'IPITeJ'IbHOfI ACATCIIBHOCTU —
o00o01eHne, CUCTEeMAaTU3ALIUIO, BbISIBJICHHE MPUYHMHHO-CIIEJICTBEHHBIX (
BCIICCTB U XUMHNUYCCKUX peaKL{Hﬁ; eCTeCTBeHHOHayLIHbIe METOABI MMTO3H

MOZIEIUPOBAHNE, SKCIIEPUMEHT (PeasbHbIN U MBICICHHBII)




HPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUSA

8 KUIACC

Kon

IIposepsiemMblil 3jIEeMEHT COAEPKAHUSA

HepBOHaLIaJ'IbeIe XUMHUYCCKHE ITOHATHUA

1.1

IIpenmer xumuu. Ponb XMMUHU B )KU3HU Y€JIOBEKAa. XUMUsl B CUCTEME HayK. Tena U E

BCIICCTB. ArperaTHoe COCTOsAHHEC BEILIECTB

1.2

[TousiTe 0 MeTomax Mo3HaHUs B XUMuU. YucThie BemecTsa U cMecu. CriocoObl pasy

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue dyneMeHThl. CUMBOJIBI X UMUYECKHX DJIEMEHTOB.

ATOMHO-MOJICKYJISIPHOE YICHUE

1.4

Xumuueckass (opmyia. BaneHTHOCTH aTOMOB XWMHUYECKHX 3JIEMEHTOB. 3aKOH
OTtHocutenbHas aToMHas Macca. OTHOCUTeNbHAs MOJIEKYJIsIpHas Macca. Maccosas

COCIUHCHUN
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KonuyectBo BemecTsa. Mosib. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, Mace
BeriecTBa. PacyéTel o opMyiaM XUMUYECKIX COSTUHEHUH

1.6

dusnyueckrie 1 XUMHYECKUE SIBJIEHUS. XHUMHYECKasl peakuus u eé MMPU3HAKH. 3ak

Xumuueckue ypasHeHus. Kiaccuukanuys XUMUYeCKUX peakiuii (COeNMHEHHs], Pas)

1.7

XUMUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOH TOCYIOH, ¢ MpaBuiiaMu pad
obOpameHuss ¢ JaboOpaTOpHBIM OOOPYIOBaHUEM, H3yYE€HHE U OMUCAHUE (]
HEOPTaHMYECKUX BeIecTs, HabmoaeHne Gusndeckux (TUtaBjieHUe BOCKA, TasHUE Jib,
KWIIEHHE W KOHACHCALMsl BOABI) M XUMHUYECKHMX (TOpPEHHE CBeYH, IPOKa
B3aUMOJICHICTBHE MeJa C KHUCJIOTOH) sIBIEHHH, HaONIONEHHE M ONMHCAHUE MPU3E
peakuuii (pa3nokeHHe caxapa, B3aUMOJEHCTBUE CEPHOH KHCIOTBI C XJIOPHIOM (
menu(ll) mpu HarpeBaHuu, B3aUMOAEHCTBHUE keie3a ¢ pactBopoM coiu memu(1l),
cMecel (¢ MOMOIIBI0 MarHuTa, GUIBTPOBAHUE, BHIIAPUBAHNE, TUCTUILISALIUS, XPOMA
MOBAPEHHON CONM, HaONIOAEHWEe W OIHCAHWE pPEe3YJbTaTOB INPOBENEHHS OIlb
COXpPaHEHHsI MAaCChl, CO3TaHUE MOJIeTIeH MOJIEKYJI (LIIaPOCTEPIKHEBBIX )

BaxxHeiine npeACTaBUTENIN HEOPTAHUUECKUX BEIIECTB

2.1

Bosayx — cmech rasos. Cocras Bo3ayxa. Kucimopon — aneMeHT U mpocToe Belmec
npupoze, Gusndeckne u XUMHUecKue cBoicTBa (peakuu roperns). Oxcuasl. Ilp
MOJyYeHUsT KHUCJIOpOna B JaOOpaToOpuM M MPOMBIILIEHHOCTH. Kpyrosopor ki
aJUIOTPOITHAst MOAM(UKALHS KUCIOPOaa
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TernnoBoit 3QPexT XUMHUECKOH pEeaKkIH, TEPMOXUMHUYECKHE YPaBHEHHS, 3K30-
Tonnuso: yross 1 MeTaH. 3arpsi3HEHHE BO3yXa, YCUIEHHE NapHUKOBOro 3 dekra,
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Bonopon — anement u npocroe Bemectso. Haxoxxnenne Bogopona B npupoae, Qusy




NpUMEHeHHe, crnocoObl nonydenust. Kucnore! u conu

2.4

Mounsipablil 00bEM ra3zos. PacuéTel 10 XMMHYECKUM YPABHEHUSIM

2.5

®dusnueckue CBOMCTBAa BOAbl. Boma kxak pactsopurens. Pactsopbl. Haceimenns
PacTtBOopumoOcCTh BeniecTs B Boae. MaccoBasi 40l BELIECTBA B pacTBOpe. XUMHUYEC
Ponp pacTBOpoB B mpupoie W B KU3HU ydenoBeka. KpyroBopoT BoAbl B NMpUpPOAE
OxpaHa 1 OYMCTKA NPUPOAHBIX BOJ

2.6

Knaccudukanmst Heopranndeckux coenuHennit. Okcunpl. Knaccudukanms okcumo
KHUCIIOTHBIE, am(oTepHble) U HeconieoOpasyrommue. Homenknarypa okcunos. @usu
okcuaoB. ITonyuenne okcuaos

2.7

OcnoBanus. Krnaccudpukaiuss OCHOBaHWIA: IIEJIOYM U HEPACTBOPHUMBIE OCHOBAH

Du3ndeckue U XUMUYECKHe CBOMCTBA OCHOBAaHM. IlosydeHne ocHoBaHUNI

2.8

Kucnorer. Knaccudukanms kucnor. HomeHknarypa kuciaor. Ou3nueckue M XUM
aktusHoCcTH MetaiuioB H.H. bekerosa. Ilonyuenue kucnor

2.9

Comu. Homenknatypa coseil. @uznueckue U XUMHIeCKue cBoicTBa coneid. [lomyuer

2.10

I'enerudeckast CBsI3b MECKAY KJIaCCAMHU HECOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH SKCIEPUMEHT. KadeCTBEHHOE OIpENeNeHHe COMEPIKAHUS KHCIIO
coOupaHue, pacro3HaBaHUE U U3yUEHHE CBOMCTB KHCIOPOAa, HAOIIOIeHNE B3aUMO;
U YCJIOBUSI BOSHUKHOBEHHS U TIPEKPALIIEHNUSI TOPEHUs (TI0oXKapa), 03HAKOMIIEHHE ¢ 00
CBOWCTB, TOJIy4€HHE, COOMpaHHe, PAcCIO3HABAHME M HM3YYEHHE CBOWMCTB BOOP(
Bonopona ¢ okcugom menu(ll) (BO3MOKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB),

KOJIMYeCTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEH PACTBOPEHMs BEINECTB C
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAaCcCOBON AOJIEH PaCTBOPEHHOIO BEIL
MeTaJiaMu (HaTpueM U KaJbLiueM) (BO3MOKHO HCIIOIb30BAHIE BHIEOMATEPHAIOB),
U IIeoYel ¢ TMOMOIIBI0 MHIUKATOPOB, MCCIENOBaHHE OOpa3LiOB HEOPTaHHYECKID
HaOJIFOIeHNE M3MEHEHUS] OKPACKH MHAMKATOPOB B PACTBOPAX KHCIOT H LIENOUEH, U3
veau(Il) ¢ pacTBOpOM CepHOH KHCJIOTBL, KHCIOT C MeTaJUlaMH, pPeaKuu’
HEPAaCTBOPHMBIX OCHOBAHMI, BBITECHEHME OJHOIO MeTala APYyTUM U3

SKCIMECPUMECHTAJIBHBIX 3aa4 110 TCMC «BakHenIne K1acchl HEOPTaHNUYCCKUX COCAUH

Ilepuoanueckuii 3axoH u [lepuoandeckas cucremMa XuMudeckux 3jemMenTos /1. M

Xumnueckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE pEakuun

3.1

[TepBrie MOMBITKH KJIacCU(UKALNN XUMHUYECKUX 3J1eMeHTOB. [IoHsATHE O rpynmax ¢
IIETIOYHO3EMENIbHBIE METAIIJIbI, TAJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPBIE Of
T'UJIPOKCHUIbI

3.2

Ilepuoanyeckuii 3akoH. Ilepuonnueckas cucteMa XxuMu4eckux 3y1eMeHToB [ M. M
nnuHHONIepuonHas (Gopmel [lepronuyeckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB

rpynnbl. PU3HUECKUN CMBIC MOPSIAKOBOTO HOMEpa, HOMEPOB MEPUOAA U TPYIIIbI 37

3.3

Ctpoenune atomoB. CoctaB aromubix sinep. M3ortombl. DnektpoHbl. CTpoeHHE =




nepBbix 20 xumuueckux 3jemMeHToB Ilepuoanueckoin cucremsr .M. Menneneesa
3JIEMEHTA MO ero nojokeHuro B Ilepuoauyeckoil cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHs paauyca aTOMOB XHUMHYECKHX BJIEMEHTOB, MeTa
CBOICTB no rpynnam u nepuogam. 3HaueHue Ilepuonuueckoro 3akoHa u Ilepuo;
3JIEMEHTOB AJIs1 pa3BuTUs Hayku U npaktuku. JL Y. MeHnenees — yu€Hblil U rpaskaar

3.5

Xumuyeckasi cBsisb. KoBajeHTHast (TONSIpHAsT M HEMOJISIPHAS)) CBS3b. DJIEKTPC

s1emMeHTOB. MOHHAas CBA3b

3.6

Crenenp okuciieHus. OKHCINTEIBHOBOCCTAHOBUTEIBHEIE peakuuun. Hpoueccm

OKUCIUTEN 1 BOCCTAHOBUTEIH

3.7

XUMHUYECKUH 3KCIEPUMEHT: U3ydeHHEe O0pPas3loB BEIIECTB METAUIOB U HEMETAILK
LIMHKa C PacTBOpPaMM KHUCJOT W IleJouel, MPOBEAEHHE OMbITOB, HIUIHOCTPUPYK
BOCCTAHOBUTEJIbHBIX PEaKLHil (TOpeHne, peakny Pa3IoKEeHUs, COSTMHEHHS])

9 KUIACC

Kon

IIposepsiemMblil 3jIEeMEHT COAEPKAHUSA

BemectBo n xumuyeckas peakuus. [losropenue

1.1

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux siaemeHTos .M. ]
3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMICTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1

COEAMHEHUH B COOTBETCTBUU C MOJOKEHUEM 3JIeMeHTOB B [leproanueckoii cucreme

1.2

CrtpoeHue BemecTBa: BUIbI XUMUYECKOHN CBsI3U. THIBI KPUCTATUIECKUX PEIIETOK,
OT THITa KPUCTAJUTMISCKON PEIIETKH U BUAA XUMUYECKOU cBsi3u. Knaccudukanus u
BelIeCcTB (MEXKIYHAPOIHAS U TPUBHAJbHAS). XUMUYECKUE CBOHCTBA BELIECTB, OTH

HCOPTaHUICCKUX COG,[[I/IHGHI/II\/'Ij FCHETUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukanms XUMHYECKHX PEAKIM MO Pa3IMYHbIM MPU3HAKAM (TI0 YHCIY U CC
BEIIECTB, IO TEIUIOBOMY 3P QEKTy, 10 U3MEHEHUIO CTENeHeH OKHUCIEHHUS] XUMHUYECK
MO YYaCTHIO KaTaju3aTropa). DK30- U HHAOTEPMHUUYECKHE PEAKIHH, TEPMOXUMM!

CKOPOCTH XUMHYECKOU PEaKkLIUU

1.4

ITonsitTue 006 OOpaTUMBIX W HEOOPATUMBIX XHMHUYECKUX peakimsx. lloHsatue o
peakimsix. IloHsiTHE O XMMHYECKOM paBHOBecHU. DaKTOPBL, BIMSIOMUE HA CKC

MOJIOKCHUEC XUMHUYCCKOI0 paBHOBCCHA
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OKHCITUTENNBHO-BOCCTAHOBUTEIIbHBIC PEAKIIMH, 3JICKTPOHHBIH 0allaHC OKHCITUTEIbE
CocraBneHue ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMHI C HCIIONb

Oananca

1.6

Teopust 37eKTPONUTHYECKON OUCCOLMALUU. DJEKTPOJUTBI U HESJIEKTPOJIUTHI.

ancconuan BEIIECTB C pa3JIMYHbIMU BUIAMU XUMHYecKon cBa3u. CreneHb a1




SJEKTPONUTHI. Peaknmu HOHHOrO oOMeHa. YCIIOBUS TPOTEKAHHMs PEaKLHi
COKpalI¢HHbIE MOHHBIE YpaBHEHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAHUNU U CO
3JIEKTpONUTHYECKON nucconuanuu. KadecTseHHble peakiny Ha MOHBL [lonsTHE O T

1.7

XHUMHUYECKUI SKCIEPUMEHT. O3HAKOMJIEHHE C MOAEISIMH KPUCTAJUIMYECKUX PELIE’
METaJUIOB U HeMeTaJuIoB (rpadura M anmasa), CIIOKHBIX BEIIECTB (XJIOpHAa HATp!
CKOPOCTH XHMHYECKOH pEeakIUH OT BO3AEHCTBUS PAa3IMYHBIX (PAKTOPOB, HCCI
pacTBOPOB  BELIECTB, MpoOLecca IHCCOLMALMU KHCJOT, INeNodeld U coe!
BUIEOMATEPHAIIOB), TMPOBEACHHUE OIbITOB, WUIOCTPUPYIOIINUX IMPHU3HAKH IMPOTEKA
(obpazoBanme ocanka, BbIIEIEHUE Ta3a, 00pa30BaHUE BOABI); OIMBITOB, HIUTIOCTPHP!
BOCCTAHOBUTEJIbHBIX peakUui (TOpeHHe, PeakiMH Pa3jIoKEHUs, COEAMHEHUs),

BCIICCTB C IIOMOIIBIO KAUYCCTBCHHBIX peaKI_II/Iﬁ Ha MOHBI, PCIICHUEC DKCIICPUMCHTAJIbE

Hewmerannbl u nx COCAUHECHUA

2.1

OO0wmas xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC
U (usnueckue CBOICTBA MNPOCTHIX BELIECTB — TaJlOTEHOB. XHMHUYECKHE
(B3auMoOpelicTBHE ¢ MeTaUIaMH, HEMETaJUlaMH, MIeJiouaMu). XJIOPOBOAOPOI. (
CBOICTBa, MOJIlydeHUEe, NpUMeHeHHue. [lelicTBue XJiopa U XJIOPOBOAOPOAA HA O
XJIOPUABI U UX HAXOXICHUE B IIPUPOIC
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OOmast xapaxrtepuctuka 3iaeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS &
okucienns. CtpoeHue u (usMveckue CBOICTBA MPOCTBIX BEINECTB — KHUCI
MOIU(UKALIMK KHCIOpOna W cepbl. XHUMHYeCKHe CBOHCTBa cepbl. CepoBomoj
XUMHYECKHE CBOMCTBA. OKCI/II[bI CEPBbI KaK MPEACTABUTECIIN KHUCJIOTHBIX OKCHUIOOB. ‘
XUMHUECKHe CBOMcTBa (00IIMe Kak MPEeNCTaBHTENs Kjacca KUCIOT U crenudur
JIeXKale B OCHOBE IMPOMBIIIIEHHOTO Crioco0a MoJydeHus CepHOil KucioTel. [Ipuy
KaueCTBeHHAsl peaklus Ha CyJbdaT-noH. HaxoxxaeHne cepol U €€ COeNMHEHHIA B TPI
OKPYKAIOIIEH Cpeabl COSAMHEHHUSIMEA Cepbl (KUCIOTHBIC MOXKIH, 3arps3HEHUE BO3]
NPEIOTBPALICHHS
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OOmast xapaktepucTuka 3JeMeHTOB VA-rpynmel. OcCOOEHHOCTH CTPOSHHS

OKHUCIIEHHs. A30T, pacnpOCTpaHEeHHE B MpHpoAe, (PU3NYEeCKHe U XUMHUYECKHE (
npupone. AMMHUAK, ero (QpU3MUecKne U XUMHUYECKHE CBOWCTBA, MOJYYCHHE H IIf
¢dusnveckre 1 XMMUYECKHe CBONCTBA, MpUMeHeHne. KauecTBeHHas peakiust Ha 1o
e€ nosyueHue, GU3NIeCcKre 1 XUMUIECKHe CBOHCTBA (00IIMe KaK MPeaCTaBUTENS KJ
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHHEPAJIbHBIX yHOOpE
OKPY’KaroMIeH Cpeabl COSNMHEHISIMH a30Ta (KUCJIOTHBIE HOXKIIH, 3arpsiI3HEHNUE BO3TY:
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Docdop, amnorponHble Moaupukauuu (ocdopa, PuznUecKkne U XUMHUECKHE C
dochopras kucnora, PusMUEcKHe U XUMHUYECKHE CBOWMCTBA, MOjydeHue. Mcmon
MUHEPAJIbHBIX y10OpeHHit
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OOmast xapaxrtepuctuka 3iaeMeHTOB I[VA-rpynmbl. OcOOEHHOCTH CTPOEHUS &
OKHUCIIEHHsI. YTJIEepPOJ, aJUIOTPOIHBbIE MOAU(HUKAINH, PACIPOCTPAHEHUE B IPHPO,




coiictBa. Ancop6ums. Kpyrosopor yrinepoma B mpupome. OKCHIObI yriiepona,

CBOI\/'ICTBaj HeﬁCTBHe Ha KUBBIC OPraHU3MbI, MOJTYUCHUEC U NPUMCHCHUC. DKonoru
okcuaoMm yriepona(lV), rumoresa riao0anbHOrO MOTEIJICHUS KJIMMAaTa, MapPHUKOBb
eé conu, ux pU3NYeCKne U XMMUYECKHE CBOMCTBA, MOy4YeHHe U puMeHeHne. Kavg

noubl. Mcronb3oBaHue Kap6OHaTOB B 6bITy, MCAUIHUHE, MPOMBIIIJICHHOCTH U CCJILCK

2.6

[TepBoHaua bHBIE TOHATHS 00 OPraHMYECKUX BEIECTBAX KAK O COEMUHEHUSX
alleTUJICH, 3TAHOJ, MINLEPUH, YKCYCHas Kucnora). UX cocTaB U XUMHYECKOE CTPO
BaXKHBIX BEIIECTBAX. JKUpaX, OejKax, yrieBoAax — U HMX POJU B JKH3HHU HEJIO

OPTaHUYCCKUX U HCOPTraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemunii, ero ¢usnueckue 1 XUMU4YECKUE CBOICTBA, MoNydeHne U npuMmeneHue. C
O6mue npexncrapnenus: 06 okcune kpemuuss(IV) u kpemHuenoit kuciore. CHITHK:
MeAMLMHE, MPOMBIIJIEHHOCTH. BakHeliline CTpouTeNbHblE MaTepHalbl Kepar

xene300eToH. [IpobnemMer 6e301macHOro UCIONIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB

2.8

XUMUYECKUH SKCIIEPUMEHT: H3y4eHHEe OOpas3lOoB HEOPraHMYECKUX BEIIECTB,
NPOBEICHNE KAYECTBEHHBIX pPEAKLUMH Ha XJIOPUI-MOHbI M HAOJIONEHUE NpHU3
oTpakaromue (PU3NIecKre W XUMHYECKHE CBONCTBA TaJIOTEHOB M HMX COEIUHER
BUJICOMATEPHAJIOB), O3HAKOMJICHHE C 00pas3aMu XJIOPUAOB (TaJOT€HUIOB), O3HAKC
COEAMHEHUSMH (BO3MOXKHO MCIOJIb30BAHME BHIEOMATEPHANIOB);, HAOIIOAECHUE PO
NEHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KUCIOTBI, U3YYE€HNE XUMUYECKUX CBONCTB
NPOBEIEHUE Ka4eCTBEHHON peakiuH Ha Cyib(arT-uoH U HabIIOAeHHE MpHU3HAKa €
¢usnyecknMu cBoOMCTBaMH a3oTa, (ocopa M uUX coenuHEHHH (BO3SMOXKHO HCII
obpasuamu a30THBIX H (HOCHOpPHBIX ymoOpeHul;, mojydeHue, codupaHue, pactd
aMMHaKa;, TPOBENEHHE KayeCTBEHHBIX PEaKUWHd Ha HMOH aMMOHHUS U (Qocdar-u
MPOTEKAHUs, B3aUMOMEHCTBUE KOHLEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MeNX
BUIEOMATEPHAIIOB), U3YUYEHHE MOJIENIeH KPUCTAIUIMYECKUX PELIETOK anmasa, rpadu
NPOIIECCOM ancopOLMU PACTBOPEHHBIX BEINECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOH
coOupaHue, pacno3HABaHUE W M3YUYEHHE CBOWCTB YIJIEKHCIIOTO Tasa; MpPOBEIEH
KapOOHAT- M CHIMKAT-UOHBI U U3y4YeHHE MPHU3HAKOB MX IPOTEKAHMS, O3HAKOMIIE

MPOMBINIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a4a1 10 TEME «BakaenInme Hel

MerTaibl 1 UX COCAUHECHUA

3.1

O6H_Ia$I XaPaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJUIOB Ha OCHOBAaHHU UX
cucreMe xummuuecknx snemeHtoB J[ M. MenneneeBa u crpoerust atomoB. CTpoc

CBS3b M MeTaJUINYecKask KpUCTAJUIMUECKas PeLIETKA. DIEKTPOXUMUUYECKUN PsiJl Har

3.2

dusuueckue U XUMHUYECKHE CBOWCTBA MeTayioB. OOmue crocoObl MOMyYEeHUsS M
METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. Cruiasel (CTanb, YyryH

NpUMEHEHHE B ObITY U POMBIIIJICHHOCTH
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H_[enqubIe MCTaJUIbIL. ITIOJIOKCHHUEC B Hepnonnqecxoﬁ CHCTEME XUMHNYCCKHUX 3JICMCH’

UX aTOMOB, HaXxOXJeHHe B mpupoae. Pusndeckne U XUMHUECKUE CBOMCTBA (Ha Mpr




U TUAPOKCHUABI HATPUA U KAJUA. HpI/IMeHeHI/Ie MEJTOYHBIX METAJIJIOB U UX COCANHCHI
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IIlenouHo3eMenbHBIE METAJUIBI MATHUN U KaJIbLUHI: MOJOKEeHNE B [lepnonnyueckon ¢
J.1. Menneneesa, CTpOCHHE UX aTOMOB;, HaxOXJeHUEe B nmpupoae. Pusndeckue u |
KaJblysl. Baxkaedmuye coennHeHns Kanblust (OKCHI, THAPOKCUA, conu). JKECTKOCTH

3.5

AmomuHuii: nonoxenue B Ilepuoanueckoii cucreme xumuueckux snementos /M
HaxoxxaeHue B npupone. Pusmyeckue M XUMHYECKHE CBOWCTBA aMIOMUHMS. Al
TMIPOKCHJIA ATFOMUHUS

3.6

Keneso: nonoxenue B llepuognyueckoil cucremMe XUMHYECKHX djeMeHToB J[ M.
HaxokaeHue B npupone. Ousnyeckne U XUMHUUECKHE CBOWUCTBA keje3a. OKCubl,
xenesza(lll), mx cocra, CBOMCTBA U MOJyUYEHUE

3.7

XUMHYECKUH 3KCIEPUMEHT. O3HAKOMJIEHHE C 00paslamMy METaJUIOB U CIUIABOB,
U3y4YeHHE pPe3yJIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJb30BAHUE BH]
BSaHMOHeﬁCTBHﬂ OKCHIa KaJIbIIUA U HATPUA C BOI[OI>'I (BOSMO}KHO UCITOJIB30BAHUEC BY
CBOWCTB JKECTKOM BOJBI, MPOLIECCA TOPEHHS JKeyie3a B KUCIOPOAe (BO3MOXKHO HCT
MPU3HAKOB TIPOTCKAHUA KaUYCCTBCHHBIX peaKLII/Iﬁ Ha HOHBI (Mal"HI/Iflj KajJablusd, a
xeneza(lll), menu(ll); HaOmomeHue W OMUCAHWE MPOLECCOB OKPAITMBAHUS ILIal
KajbLusi (BO3MOMKHO HCIOJIb30BAHHE BUIEOMATEPHAJIOB);, HCCIEAOBaHHE aMd
AIOMHUHUA WU TUAPOKCHUAA LHHUHKA, PEHICHUEC SKCICPUMCHTAJIbHBIX 3a7da4 MO TEM

COCIUHCHU A

XHUMUs U OKPYKaAOLIas cpeaa

4.1

Hosble maTepuanbl U TEXHOJOTUM. BemecTsa U MaTepualibl B MOBCEAHEBHON KU3H
besonacHoe nCoIp30BaHNE BEIECTB U XMMUYECKHX peakuuii B ObiTy. Ilepsast mowm

OTPABJICHUSIX

42

OCHOBBI 3KOJIOTMUECKONW TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HCHHE OKPYIKAOIIEE
peleHnn SKoNorndecknx mnpodneM. IIpupomHble MCTOYHUKU YTriIeBOAOPOAOB (3

MPOAYKTHI X MepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

43

XUMUYECKUH SKCIIEPUMEHT: M3ydeHHe 00pa310B MaTepHaIOB (CTEKJIO, CIUIABbI MET




MNPOBEPSEMBIE HA OI'D IIO XUMHU TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBUIEI'O OBPA3OBAHUS

Koa nposepsiemoro
TpeboBaHUS

IIpoBepsieMble TPEGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM 0A30BOTO
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOIO 0011ero 00pa3oBaHHs HA (

1

Ilpencrasnenue:

1.1

O TIO3HABAaEMOCTH SIBJIEHHI TPUPOABI, MOHNMaHHE OOBEKTHBHOH 3HA!
HAYKH KaK O0JIACTH COBPEMEHHOIO €CTECTBO3HAHMSI, KOMIIOHEHTa 001e
IESTEJIbHOCTH YEJOBEKa B YCIOBHUSIX COBPEMEHHOro OOINecTBa; IMOHY

OPYTUX €CTECTBEHHBIX HAyK

1.2

O HaAy4HbBIX ME€TOHAaX IIO3HAaHHsA, B TOM UYUCIIEC SKCICPUMEHTAJBHBIX
HUCCICOAOBAHNS BCIICCTB U HU3YUCHUSA XHUMHUYCCKUX peaKLIPIfI; YMCHUE

0OBSICHEHHSI CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeCCHOHATBHON MAEATeIbHOCTH, CBSI3aHHBIX C X
TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHHAX XUMHYECKOHU HAayKH, ©
paccMarpuBaTh XUMHIO Kak chepy cBoel Oyayuiedi mpodecCHOHaTbH
OCO3HAHHBII BBIOOP XUMHH Kak NPOPUIBHOrO mpeaMmera MpH Tepe
obmiero oOpasoBaHuUs

Bnanenne cucreMoOl XUMHUYECKMX 3HAHMM M YMEHHE NPUMEHATb CH

KOTOpast BKJIKOYACT:

2.1

BaKHEHIINE XUMHUYECKHE MOHITUS, XUMUYECKHUHU JJICMCHT, aTOM, MOIJI
CIIOYKHOE BEIIECTBO, ONHOPOAHAS M HEOMHOPOIHAS CMECh, OTHOCHTEJBbH
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIPHAas Macca, MOJISIPHD)
OCHOBaHME, CONb (CPemHsisl), XUMHYECKasl PEaKIUs, PEaKIHU COEIUH
peakIuy 3aMeIeHUs, peakUud OOMeHa, TeruioBoi 3¢ddekt peaxkumn
peaKkIuy, pacTBOpP, MaccoBas [OJisl XHMHYECKOrO 3JIEMEHTa B COE;
NPOLIEHTHAs] KOHLIEHTPALIMS BEIECTBA B PACTBOPE, SAPO aTOMA, JIIEKTP
opburanb, paauyCc  aTroMma,  BaJEHTHOCTb, CTENEHb  OKHUCICE
ANEKTPOOTPULIATENIBHOCTh, TOJISIPHASI U HETOJSIPHAst ~ KOBAJICHTHE
MeTaJUTMYeCKas CBsI3b, KPUCTAJUTNYECKAs PeIIETKA (ATOMHAs, HOHHAS, Me"
WOH, KaTHOH, aHWOH, JJIEKTPOJIUT W HEIJNEKTPOIHT, SJIEKTPOIUTHYEC
HOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, OKH
OKHCJIGHHE U BOCCTAHOBJICHHE, 3JIEKTPOJIN3, XUMHUYECKOE PaBHOBECHE,
peakLuu, CKOPOCTb XUMUUECKOHN peakuuu, katanusarop, [IJIK, kopposus

22

OCHOBOIOJIATalOIHUE 3aKOHbI XWUMHU. 3dKOH COXPAHEHUSA MACCHI,
MeHneneeBa, 3aKOH IMOCTOAHCTBA COCTaBad, 3aKOH ABOFaI[pO

23

TCOPUU XUMHNU. ATOMHO-MOJICKYJISAPHAsA TCOPUSA, TCOPUSA SJICKTPOJIUTHYECA




Brnagenue 0oCHOBaMU XMMHUYECKON MPaMOTHOCTH, BKJIFOYAIOLLIEH:

YMEHUEC NPABUIIBHO UCTIOJB30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbL

ynoOpeHHsi, METAJUTbl M CIUIABBI, IPOAYKTHI MepepadboTKH MPUPOIHBIX

3.1 (yrns, mpupomgHoro rasza, HedTH) B OBITY, CEIbCKOM XO3SHCTBE, HA °
3HAYEHHsI JKUPOB, OEJIKOB, YIJIEBOIOB JIsl OPraHU3Ma HYEJIOBEKa, YMEH
BELIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M Y€JIOBEKA U OKPYIKA0
3.2 yYMEHHE HHTErPUPOBATh XUMHYECKIE 3HAHUS CO 3HAHUSMU JIPYTUX yued
33 HAJIM4YHE OMbITa PadOThI ¢ Pa3IMYHBIMU UCTOYHHKAMU MH(POPMALIUH TI(
' NOMTYJISIPHAS JINTEPATypPa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPChI)
34 yMeHHE OOBEKTHBHO OLICHHBATh MH()OPMAIMIO O BEINECTBAX, MX IIPEl
' NPUMEHEHUH 1 YMEHHE HCIIOJIb30BaTh €€ JIJIsl peleH s yueOHO-TI03HaBa
Bnanenne ocHOBaMM MOHSATHUIHOIO ammnapara U CUMBOJUYECKOTO S3b
4 bopMyT HEOPraHWYECKHX BEINECTB, YPABHEHHH XHUMHYECKHX pPEaKL
HomeHKJatypel (IUPAC u TpuBnanbHON)
Ymenne OOBSCHIATH CBsA3b MOJNOXKEHUs syeMeHTta B Ilepmommyeck
5 XapaKTEPUCTHKAMH CTPOECHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB
3JIEKTPOHOB), PACHPEICNICHHEM 3JIEKTPOHOB IO HHEPTeTUYECKUM YPC
MEePUOIOB, Kausl U KAJIbLIUS
IIpencraBneHue 0 NEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKH
6 3NEKTPOOTPULATEIBHOCTb), MPOCTBIX U CIOXKHBIX BEIIECTB OT
ITepuonuveckoii cucreMe (B MajbIX MEPHOAAX M TJIABHBIX MOATPYIIIIA>
aToma
7 Ymenue kaaccupummupoBarthb:
7.1 XUMUYECKUE DJIEMEHTBI
7.2 HEOPraHUYECKUE BELIECTBA
73 XUMHUYECKHE PEAKLINHT
8 YMeHne Onpenessrh:
8.1 BAJICHTHOCTb U CTEN€Hb OKUCJICHUS] XUMUYECKUX HJIEMEHTOB, 3apsi HOH:
8.2 BUJI XMMUYECKOH CBSI3U U TUI KPUCTAITINYECKON CTPYKTYPBI B COETUHEE
8.3 XapakTep Cpeanl B BOAHBIX PACTBOPAX BEMIECTB (KMCIOT, OCHOBAHUIN)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEID
9 YMeHHne XapakTepr30BaTh PUINIECKHUE H XUMUYECKHIE CBOWCTBA:
91 NPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOH, rpadur, aimMas, KpeMHI
' HATPUI, KaJIHi, MATHUNA, KaJbIUH, aTFOMUHUI, JKeJIe30)
92 CJIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOIHBIX pPAaCTBOPOB (BOI:

CEpPOBOAOPOA, OKCUIBI U THAPOKCUBI MeTailioB [-IIA rpymnm, amomuH




(II u 1), oxcuasl yrnepona (I u 1IV), kpemuus (IV), azora u docpo
CEpHUCTAs1, CepHast, a30TUCTasl, a30THasA, pocdopHasi, yroJpHasi, KPEMHH

MIPOTHO3UPOBATh U XapaKTepU30BaTb CBOMCTBA BELIECTB B 3aBUCUMOCT

93 MPUMEHEHNE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOKHOCT
MPEBPAILECHHUI B PA3JIMUHBIX yCIOBHIX
10 YMeHne COCTaBJIsATh MOJICKYJIIPHBIE U HOHHBIC YPABHEHUS PEAKLIUM, B T
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
10.3 WLTFOCTPUPYIOIUX XUMUYECKHE CBOWCTBA M3YUYEHHBIX KJ1acCOB (Tpymnm)
10.4 NOATBEPIKNAOIINX NEHETUYECKYIO B3AUMOCBSA3b MEXKAY HUMU
11 YMeHHe BEIMHUCIATH (IPOBOJUTH PACUYETHI):
111 OTHOCHUTEJIbHYI0 MOJICKYJIIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, Ma
' 5JIEMEHTA B COETMHEHUH
11.2 MAaCCOBYIO JOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €r0 MacCy, 00beM rason
114 M0 YPAaBHEHHUAM XUMHYECKUX PEAKLUN U HAXOIUTh KOJUYECTBO BEIIECT
' WJTH TIPOAYKTOB PEAKIINHU
12 Bnanenuie (3HaHUE OCHOB):
OCHOBHBIMH  METOJJaMH  HAy4YHOI'O TMO3HaHUs (HAOIIONEHHE,
12.1 MOJICJTUPOBAHUE) TPU HM3YYEHUU BEUIECTB W XUMHUYECKUX SIBJICHHY
polbJIeMy U MTPEIJIOKUTD MYTH €€ PEeIIeHuUs
199 Oe3omacHOil PadOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKOU
' obopynoBaHueM
npaBmiaMyd 0e30macHOro OOpalleHusi ¢ BEI[eCTBAMH, HCIIOJIB3yEeMbIN
123 MpaBUJIaMU TIOBEEHUSI B LEJISIX COEpeKeHUs 3I0POBbsi M OKPYIK
' MOHWMaHUe Bpena (OMacHOCTH) BO3JCHCTBUSI HA >KUBbIE OpPTaHH3M
croco00B YMEHbBIIEHUS 1 IPEAOTBPAIICHUS X BPETHOTO BO3JCHCTBUS
13 Hanuune npakTH4YeCKUX HABBIKOB IUJIAHUPOBAHHUS U OCYLIECTBJICHU
SKCIIEPUMEHTOB:
131 U3yYeHUe H ONHCaHue (PU3NYECKUX CBOICTB BEIIECTB, O3HAKOM
' XUMUYECKUMHU SIBJICHUSIMU, OTBITHI, WJUTFOCTPUPYIOLITHE TIPU3HAKH POTE
13.2 U3y4YeHHEe CIIOCO0OB pa3feNeHNsl cMecel
MOJIy4eHUE KUCJIOPOAAa W M3YyUYEHUE €ro CBOWMCTB, MOJyYEHHE BOIOPO]
13.3 MOJy4YEHHE YTJICKUCJIOrO ra3a M M3y4Y€HHUE €ro CBOWCTB, MOJIyYEHU
CBOICTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM T0JIeH PaCTBOPE]




13.5

NpPUMEHEHUe WHAMKATOpOB (JlakMmyca, MetujiopaHka u ¢eHondr
XapakTepa Cpesibl B PACTBOPAX KUCJIOT U LIeJ04ei

13.6

HUCCJICIOBAHE M OIIMCAHHE CBOMCTB HEOPTaHUYCCKUX BCIICCTB pPas
B3aUMOJIENICTBHST KHCJIOT C METaJUIaMH, OKCUIaAMU MECTAJLJIOB, PAaCTBOL
OCHOBAHUSAMHU, COJIIMU, TMOJYUCHUC HEPACTBOPUMBIX OCHOBaHHfI; BE

OPYTUM U3 pacTBOPA COJIH;, HCCIIeNOBaHUE aM(pOTEepPHBIX CBOWCTB THIPOK

13.7

pEeIIeHNEe JKCMePUMEHTANIbHBIX 3adad 1o TemaMm: «OCHOBHBbIE
COENUHECHUID; «DNEKTPOIUTHIECKAsT Auccoruanusy, «BaxHelmue Her

«BaxHenlre MeTaJIbl U UX COETUHEHU)

13.8

XUMHYECKHE IKCIePUMEHTDI, WLTIOCTPUPYIOLIE MPU3HAKU MPOTEKaH!
KAQueCTBEHHbIE PEaKUHH Ha MPUCYTCTBYIOIIHE B BOAHBIX PacTBOPA
uonua-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCH
MarHusi, KaJIbLHsl, ATFOMUHUS, Jkenesa (2+) u xenesa (3+), menu (2+), 1

14

VYmMmenue:

14.1

NPEACTABJIATD PE3YJbTAThl SKCIICPUMECHTA B (1)opMe BBIBOJOB, J1OKa3aTe

BBIABJIATH SMIIMPUICCKUEC 3aKOHOMCPHOCTU

14.2

YCTaHABJIMUBATL CBA3U MECKAY PECAJIbHO Ha6J'II-OI[aeMbIMI/I XUMHYCCKHUME

MPOUCXOSIIIUMHI B MAKPO- 1 MUKPOMHUPE, OOBSICHATD IPUUUHBI MHOTOO!




HEPEYEHD JJIEMEHTOB COIAEP/KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 11O XUMHUHN

Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHHS
1 IlepBOHaYaIbHBIE XUMUUECKHE MTOHSITHUSA
1.1 Uucrele BemecTsa U cMecu. CriocoObl pa3aeneHus cMecei
1.2 ATOMBI 1 MOJIEKYJIbI. XUMHUYeCcKHUe dJ1eMeHTbl. CHMBOJIBI XUMUYECKHX 3J1eMeHTOB. [Ipo
13 Xummueckas popmysa. BareHTHOCTh aTOMOB X UMHUYECKUX 3JIEMEHTOB. CTETIeHb OKHCIT
14 3aKkOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTesdbHas aTomHas Macca. OTHOCH
' MaccoBast 10151 XUHMHUYECKOTr0 3JIEMEHTA B COeIUHEHUNU
15 Konudectso BemecTsa. Mojb. MonsipHast Mmacca. MonsipHbiii 00béM ra3oB. Bzanmocs
' CTPYKTYPHBIX €IMHHUL] BEIIeCTBa
16 dusnyeckue U XUMHUUYECKHE SIBJICHMs. XUMHUUYECKas peakuus U e€ NpU3HaKu. 3ako
' XuMHueCcKre ypaBHEHUS
2 Ilepnoanueckuii 3axoH u Ilepuoandeckas cucreMa xumudeckux sneMenTos [[. 1. Men;
1 Ilepuoanueckuii 3axkoH. Ilepuonnueckas cucrema xumudeckux snemenros J[HU. Me
' Du3NUeCcKuil CMBICI NOPAIKOBOIO HOMEpa, HOMEPOB NEPHUOMA U FPYIIIBI 3JIEMEHTA
57 Crtpoenue atromoB. CocTaB aTOMHBIX saep. M3oronbl. Dnextponsl. CTpoeHue 3J1€KTpo
' 20 xumnuecknx 3nemenTos Ilepuogudeckont cucremel J1.11. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUECKHMX 3JIEMEHTOB MEPBBIX TPEX Mepu
23 aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH, METATMYECKUX U HEMETAJTMUECKIX CBOICTB) U U
MOJIOXKEHUEM 3J1eMEeHTOB B [lepnoandeckoi cuctemMe U CTpPOEHHUEM UX aTOMOB
3 CtpoeHue BeliecTna
31 Xummueckas cesi3b. KoBaneHTHas (TONpHAS U HETIONSAPHAS) CBSI3b. DJIEKTPOOTPHLIATEN
' Honnas cBsa3b. MeTtamindeckast CBA3b
39 Tunbl KPUCTANIMUECKUX PEINETOK (ATOMHAs, MOHHAs, METAJIMYEcKas), 3aBHCHMOC
' KPUCTAJUIMYECKON PEMIETKN U BUJIA XUMUYECKOH CBSI3U
4 Baxneiimne npeacTaBUTENIN HEOPraHUUECKUX BellecTB. HeMeTambl U uX COeTMHEHUS.
Knaccudukanms 1 HOMEHKJIATypa HEOPraHMUECKUX COCIUHEHUN: OKCHUIOB (coseolp
4.1 amporepHpie) u  HeconeoOpasyroline, OCHOBaHMH  (IIENIOYM H  HEPaCTBO]
(xucnoponcoaepkamiie U 6€CKUCIOPOAHbIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH
47 dusnueckue M XUMHYECKHE CBOWCTBA MPOCTBHIX BELIECTB-HEMETAIOB. BOAOPOAA,
' docdopa, yraepona, KpeMHuUs
43 dusnyeckue U XMUMHUYECKHE CBOMCTBAa NPOCTBIX BEIECTB-METAJIOB. JIUTHUSA, HATPI
' AJTFOMUHMS, JKeJie3a. DJIEKTPOX UMUYECKUN Psii HAMPSDKEHUH METAJIJIOB




du3nuecke W XHUMHYECKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMECTAJIJIOB. 3

4.4
aMMuaKa
45 Ousnyeckue U XUMHYECKHE CBOWCTBAa OKCHIOB HeMeTayyios: cepbl (IV, VI), azor
' yraepona(Il, IV), kpemuus(IV). IlonyueHue OKCHIOB HEMETAJLIOB
46 Xumnueckne CBOHCTBAa OKcuAOB. MetaioB IA—IIMA rpynm, twaka, meau(ll) u xene
' METaJJIOB
47 XUMHUYECKHEe CBOWCTBA OCHOBAaHWUH M aM(OTEpHBIX THAPOKCHIAOB (HAa TNpUMEpE TH,
' nHkKa). [lonmydeHne ocHOBaHUI U aM(OTEPHBIX THAPOKCHIOB
OO0mue XUMHUYECKHUE CBOWCTBA KHCIOT. XJIOPOBOIOPOMHOW, CEPOBOIOPOIHOM,
4.8 dochopHoii, kpemHHEBOH, yroiabHONU. OCOObIe XMMUYECKHE CBOWCTBA KOHIICHTPHPOBA
Ilonyuenne kucnor
4.9 O01ue XMMHYECKHE CBOMCTBA CpeHUX cojeil. [lonyuenue coeit
4.10 [Monydenwne, coOupanue, pacro3HaBaHUE BOOPOAA, KHCIOPOIa, AMMHAKA, YTIIEKUCIIOTC
4.11 ITonyuenne amMmmuaka, CEpHON M a30THON KUCJIOT B poMbliieHHOCTH. O011re crnocoOb
4.12 I'eneTnyeckas CBsi3b MKy KJaCCaMU HEOPraHUYECKUX COCTMHEHUN
5 XHMMHUYECKUE peaKun
51 Knaccupukaums XUMUYECKHX PEaKUUH MO Pa3IMYHBIM NMPU3HAKAM: TI0 YHCIY U COC
' BEIECTB, MO TEIUIOBOMY 3 eKTy, O H3MEHEHHIO CTeNEeHEeH OKUCICHUSI XUMHUYECKHX 3.
59 TernnoBoit >dexT XUMUYECKOH peakiuH, TEPMOXHMHYECKHE YpPaBHEHUs. OJK30-
' TepMoxumuueckue ypaBHEHHUs
53 OKHUCIUTENbHOBOCCTAHOBUTENbHbIE  peakiuu. OKuUCIUTeNu U BOCCTAHOBUTEINV
' BOCCTAHOBJICHHsI. DJIEKTPOHHBIN OaJJaHC OKHCINTEIBHOBOCCTAHOBUTENIbHON PEAKLIUU
54 Teopust snexkTponuTuieckoi auccounanuu. KaTHoHbl, aHHOHBL. DJIEKTPOJIUTHI U HE3J
' saekTpoauThl. CTeneHb quccouuanuu
55 Peaknun nonHHOro obmeHa. YCNoOBHsI MPOTEKAHHS PEAKIUNA HOHHOTO OOMEHa, 1O
' ypaBHEHUS PEAKIIUit
6 XHUMHs ¥ OKPyXKaroLas cpena
6.1 Bemectsa u marepuanbl B NOBCEJHEBHOH JKU3HM HeslOBEKa. be3onacHoe HCIONb3C
' peakuuii B taboparopun u Obity. I[lepBast MTOMOIIb MPU XUMHUYECKHUX OXKOTaX U OTPABIIE
XUMHUECKOE 3arps3HEHHE OKPY’KaroIled cpenpl (KUCIOTHBIE NOXKOM, 3arps3HEHHE
6.2 cnocoOr! ero mpenoTspatieHus IlpenenpHast momycTuMasi KOHIEHTPALUS BEIIECTB (
SKOJIOTHYECKUX TIpobsieM. Y cuiieHne mapHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO C
IIpumenenue cepsl, a3ora, Gocdopa, yriepona, KpEMHHUS U UX COSNUHEHHH B OBITY,
6.3 CeNIbCKOM Xo3siicTBe. [IpMMeHeHHe MeTaJuloB M CIUIaBOB (CTanb, YyTyH, IIOpal
MPOMBIIIICHHOCTH UX coenuHeHwid. [IoHsITHe O KOPPO3HU METAJIJIOB, OCHOBHBIE CITOCO0
6.4 IIpuponHble UCTOUYHUKU YIJIEBONOPONOB (yrojib, MPUPOAHBIA ra3, He(Th), MPOAYKTh




pOJIb B OBITY U IPOMBIILICHHOCTH

HepBOHaLIaJ'IbeIe MOHSTHST 00 OPraHM4CCKUX BEHICCTBAX KaK O COCAMHECHHAX YTIICPOAa

6.5 STaHOJ, TNIMLEPUH, YKCYCHas kucnoTa). IIoHsTHe 0 OMONOrHYecKy BaKHBIX BELIECTBAX:
POJH B XKU3HU 4eJIOBEKA
7 Pacuétnr:
7.1 1o opMyJIaM XUMUYECKIX COSTUHEHUMA
7.2 MacChl (MacCOBOI) OJIM PaCTBOPEHHOTO BEIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus: 8-i Kkimacc: 6a30BbIi YPOBEHB: YUEOHHUK, 5-€ U3TaHKE,
nepepadotanHoe ["abpuensn O.C., OctpoymoB WU.I"., Cnagkos C.A.
AxknmonepHoe obmectBo «M3narensctBo «IIpocBemieHney

» Xumusi: 9-if kiacc: 0a30BbIii YPOBEHB: YUCOHUK, 5-€ U3/TaHHKE,
nepepadotanHoe ["abpuensu O.C., Octpoymos WU.I"., Cnagkos C.A.

AxknmonepHoe obmectBo «M3narensctBo «IIpocBemieHney

METOJUYECKHUE MATEPHUAJIbBI IUIA YUUTEJIA

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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