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COIAEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaK s

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHUEM DJJIEMEHTOB B lleproamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BUJIBI XMMHUYECKOW CBA3U. THUIMBI KPUCTATIIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIIMUECKON PELIETKU U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxainys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHMYECKUX
COEJIMHEHUI, FTEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Kiaccuduxaiys XuMUYeCKUX peakIuil 10 pa3InuHbIM MpU3HaKaM (TI0 YUCITY
M COCTaBY YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, o
U3MEHEHUIO CTETICHEH OKHCICHUS XUMUUYECKUX DJIEMEHTOB, 10 0OpaTHMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YPaBHEHUS.

[lonsitue o ckopoctu xumudeckodl peakuuu. [lonsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe O TOMOTeHHBIX U T€TePOTEeHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumudeckoMm pasHoBecuu. DakTopsl,
BIMAIOIIAE HA CKOPOCTh XMMHYECKOM PpEAKUMH U IOJIOKEHUE XUMHUYECKOrO
pPaBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU
OKHCJINTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKUUW C  HCHOJIB30BAaHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMH BHUJIAMU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiuy Ha UOHBL. [loHATHE O rHApOIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BEILIECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye H cojei
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ NPU3HAKA  MPOTEKAHHUsS  PEaKUud  HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUU
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BELIECTB C TIOMOUIbIO KA4YECTBEHHBIX pEaKIMl HAa HOHBL, pEUICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertansbl u MX coeinHeHUA

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOfeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, Ilejo4amu). XJIOpPOBOIOPO/I.
ConstHasi KUCTIOTa, XMMHUYECKHE CBOICTBA, MOJyueHHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilmine XJIOpuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYeCKHe cBoMcTBa. OKCHIBI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kuciioTa, (QuU3NYECKHMe M XUMHUYECKHE CBOMCTBa (oOmume Kak
NpeICTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PpEaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoil KucaoThl. CoIM CEpHOM KUCIOThI, KAUECTBEHHAS PEAKIIUsS Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpeabl COEIMHEHUSMH cepbl (KHUCIOTHBIE JOXKIM,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka s1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYCCKHE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuil. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelibl COCTMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BoA0EMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, Pu3nuecKue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKAlUM, paCTpOCTpaHEHUEe B TpUpoJe, (Pu3nueckue H XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepoaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoresa r100anbHOTO TOTEIUICHUS KJIUMAaTa, MapHUKOBBIN
sbdexT. YronbHas kucnoTa U e€ coiM, UX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauaabHbIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJYKTHl UX TMepepadoTku (O€H3UH), UX POJIb B OBITY W TPOMBINLICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojgax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHenne. CoeluWHeHUs KpeMHHs B mpupone. OOmme mnpeAcTaBieHus 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OMBITHI, OTpaXkaromue (QU3NYeCKue M XUMUYECKHE CBOMCTBA
raJjoreHoB M UX COEAMHEHUH (BO3MOXKHO MCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEpUAIIOB), HAOJIOIEHUE Tpollecca OOyIJIMBaHUs caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOWMCTBaMHu a30Ta, (ochopa M HMX COCAUHEHUM (BO3ZMOXKXHO HCIOJb30BAHUE



BUJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U (PoCchHOPHBIX YIO0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIECUCTBUE KOHIEHTPUPOBAHHOU A30THOU KUCIIOTHI C MEABIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YCHUE MoJIesen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM MPOTHUBOTrasa, MoJiydeHUue, COOMpaHue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelme HeMeTaaIbl U UX COCAUHECHUS.

MeTta/uibl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTaiioB. Meramuindeckasi CBsI3b U
METAJUIMYECKasi  KPUCTAIUIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Kopposuu. CruaBel (CTajb, YYryH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nYecKue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusa U Kanus). OKCuabl u
TUAPOKCUABl HAaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJeHue B Ipupoae. Pu3znueckre 1 XMuMUIECKUE CBOMCTBA MarHus
u Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOeHUE aToMa, HaxokJaeHue B mpupoae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuabl, THAPOKCUIBI U comu xkenesa (1) u sxxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
Kbl W HATpHUs C BOAOW (BO3MOYXKHO HCIIOJIh30BAHUE BHICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBEHHBIX PEaKIMi HA WOHBI: MAarHWs, KaJbIWs, aJIOMHHHS, [IMHKA, XKene3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIOB), HCCIIE0BaHNE aM(OTEPHBIX CBOMCTB TUAPOKCH/IA ATIOMHUHHS
Y THJIPOKCHUJIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeimme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHKME BEIECTB M XMMHUYCCKUX peaknuii B ObITy. IlepBasi momors mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arpsA3HCHHE OKPYXKAIOIICH cpenbl (MpeaciibHas JIOIMyCTUMAast
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3y4yeHre o0pa3l0oB MaTepHaloB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIE
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M NMPU HM3YYEHHH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
TOHSITHM, TaK ¥ TIOHSITHM, SIBISIIONINXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
s eKT, TEXHOIOTHS, MaTCPHUAIIBI.

@duznka: wmartepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATITNYECKAST
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yInoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMIAEMbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHMS MPOrPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMH W HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HH(pOpMaIuen o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHNU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABaTEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKOW KYJIBTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HMCCIEI0BATECIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0pPOBBI 00Opa3 JKW3HHM, OCO3HAHWE IOCIICJICTBUNA WU
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEecCHii M Tpyaa Pa3IMdHOTO poJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJE€ KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEJCHUS TP paboTe ¢ BEIIECTBAMHU, & TAKXKE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMEeTHBIX PE3YNbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBSA3b C JPYTMMH TMOHSITHSMHU), UCIIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTAaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAUYECTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PAa3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIW3UPOBATH B Ipoluecce Yy4eOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora U (WUiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (11abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIe YHUBepPCcalbHbIe y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUcTBUM, crneuudpuueckue s NOpeaMeTHor obnactu «XuMHs», BUIbI
NESITEIIbHOCTA 10  MOJYYEHHUKD HOBOTO  3HAaHWA, €ro HMHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHUNA: XUMHUUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, DJEKTPOOTPHUIIATEIBHOCTh, CTEMEHBb
OKHUCJICHUSI, XUMUYECKasi Peakivs, XUMUYECKasl CBsI3b, TEIJIOBOM A(PpdekT
peakiuu, MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTBI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE W
HEOOpaTUMbIC pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIIUU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAs,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUUIaBbI, CKOPOCTh XHMHUYECKOW peakIuu, TMpeaeabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHIATHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HICTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBNIeHUs: (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPEENATh BAJIEHTHOCTh U CTENEHb OKUCIICHHS XUMHUUYECKUX AJIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OmpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBAJIEHTHAs, HWOHHAs, METANIMYECKasi) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKON
PEIETKH KOHKPETHOT'O BEUIECTRA;

epackpbiBaTh cMbIcH [lepunomuueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepU30BaTh
Tabmmunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynma)», Manble U OOJbIIME NEPUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPBbIE HMMECIOTCS B TEPUOJAUYCCKOM TaOiuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue



3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB AJIEMEHTOB M WX COCIWHEHUU B
mpeaesiax MaJIbIX IMePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

o KJIACCH(PUITUPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHYECKUE DPEaKIuu (M0 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CcHEHU(DUUECKHEe XUMUUYECKHUE
CBOMCTBA TIPOCTBIX MW CIIOXKHBIX BEIIECTB, IOJATBEPXkIasl OIHMCAHUC
NpUMEpaMH MOJICKYJISIPHBIX W WOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHiA;

e COCTABJIATh YPABHCHHMSI SJICKTPOJUTUYECKON TUCCOIUAIIUN KUCTIOT, IIEI0YeH
U COJICH, TIOJTHBIC W COKpAIIEHHBIC YPAaBHCHHS PEaKIMii HOHHOTO OOMEHa,
YPaBHCHHS PEAKINN, MOATBEPXKIAIONINX CYIIECTBOBAHHE TCHETHUYCCKOU
CBSI3M MEXJTy BEIICCTBAMHU Pa3IUYHBIX KJIACCOB,;

e PACKpBIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBHTEIIBHBIX  pPEaKIIH
TIOCPEJICTBOM COCTABJICHHUS JICKTPOHHOTO OajaHca 3THX PeaKIui;

e IPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

¢ BIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO [OJII0 XMMHYECKOrOo JJIeMEHTa 1o ¢opMylie COEIUHEHUS,
MAacCOBYIO JIOJII0 BEIIECTBA B PACTBOpPE, TMPOBOJIUTH PACUYETHl IO
YPaBHEHHIO XUMHUYECKOUN peaKiluy;

e COOJIIO/IATh MpaBUIIa MOJB30BAHUS XUMHYECKOW TOCYJ0M M 1ab0paTopHBIM
o0opy/lOBaHMEM, a TaKXKe TMpaBmiia oOOpalleHus C BelleCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYyYEHHUIO W COOMPAHHUIO Ta3000pa3HBIX
BEILECTB (aMMUaKa U YIJIEKHUCIIOro rasa);

¢ IPOBOJIUTH PEAKITNH, TTOATBEPKAAIONINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOAHI-,
kapOoHat-, ¢docdar-, cuiukKar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMIECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIC OTEPAIIMN MBICIUTEILHOU NEATeITFHOCTH — aHAIHU3 U
CHHTE3, CpaBHCHHE, OO0OOIIECHHWEe, CHUCTEMAaTH3allli0, BBIABICHUE
IPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 M3YYCHHS] CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHHS —



HaOJI0/ICHNe, WU3MEpPEHUE, MOJICTUPOBAHUE, DIKCIIEPUMEHT (pEeasibHBIA U
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE



9 KUIIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) NMPOrpaMmblI Bcero Koutpoabubre | IpaxTiyeckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Paspnen 1. BemiecTBo 1 XUMHYeECKHE peaKUMU
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeANHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL &-€P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmmorexa [IOK
' PYIHEL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 Bubmmorexa LIOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznmeny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obmye CBOHCTA METAIIOR 4 https://m.edso0.ru/7f41a636
. bubnuoreka [JOK
3.2 Bakueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomasi cpeia
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne TeMa VDoKa Mara uudposbie
n/n P Beero Koutpoaenpie | Tpakruyeckue u3yyeHusi | oOpasoBaTesIbHbIE
padoTsbI padoThI pecypesI
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edso00.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3zenioB Kypca 8
KJ1accay

5 Knaccudukanus XuMu4eckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakuu. ITIoHsITHE 0 TOMOT'€HHBIX U 1 bubmiorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX

8 IlouaTHe 0 XUMHUYECKOM 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

paBHOBecuH. DAKTOPBI, BIMSAIOIINE
Ha CKOPOCTb XUMHUYECKOU PEaKLIUU
U MIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28c¢c

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHUECKON
10 mucconuanmy. CHIIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUS peakiui bubmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
IUCCOLINALINHT
XHUMHYeCKHe CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUI 00 bubmmorexa [OK
pedl N https://m.edso0.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
bu6mmoreka [JOK
14 I1 e e
OHATHE O THAPOJHSE COICH https://m.edso0.ru/00add9d4
O06o01IeHre U cucTeMaTru3amus bubnuoreka [JOK
15 B
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienne s3xcnepuMeHTAIIBHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTtponeHas padota Ne2 o teme bubnuorexa LIOK

<<3J'IeKTpOJ'II/ITI/ILIeCKa$[

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

aucconuanna. XuMUuyecKue
pEaKUrH B PaCTBOPAX»

OO61ast xapakTepUCTHKA FaJOTeHOB.

18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
pUMEp https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOWCTBA, TIOJIyICHUE bubmorera [JOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[TonyueHre CONSTHON KUCIOTHI bubmorera [JOK
YR Com ’ https://m.eds00.ru/00ade348
W3y4YCeHHE € CBOMCTBY
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEAKIUI, €CIIU OTUH bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJtoTpoTniHBIE MOTU(UKAITUN CEPBI.

23 Haxoxnenue cepol u e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0pO, CTPOCHHE,

P P P bubnuoreka [JOK
24 (bM3UYECKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE Bu6mmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKALLNE B bu6mmoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

OCHOBE IIPOMBIIIJIEHHOTO crioco0a
MOJIYYECHHS CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKarOLIEH CpeJIbl
COCMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a

Briuucienne MmaccoBoi 101U

bubmmoreka [{OK

27
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO6rast xapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A30T,

28 acIpOoCTPaHEHUE B IIPUPOIE bubnmorexa LOK
pacipoctp PHpOJe, https://m.edsoo.ru/00adeea6
(du3HUYecCKre U XUMHUICCKHE
CBOMCTBA
AmMuak, ero usnyeckue u

29 XUMHUYECKHE CBOMCTBA, ITOJTyUYCHHE bubmiorexa HOK

? yi https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTruueckast pabota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, N3ydeHue bubmiorexa HOK
yqu » MY https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX

32 o0pennii. XuMu4yeckoe bubmotera [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COCIUHEHHUSIMH a30Ta
®dochop. Oxena docdopa i

$op docgopa (V) bubmuoreka [JOK
33 ¢dochopHas kucnora, pU3HUECKUE U

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochaTo B

KauecTBE MUHEPAIbHBIX YA0OpEHUN.

bu6mmoreka [{OK

34
3arpsi3HeHHEe IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmpocTpaHeHIE B
35 pu Ic)))le E)I/I?.I/IljleCKII)/Ie " bubmorexa HOK
PHpOE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux Gpusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOIIEMEBL bubmorexa [TOK
p ? https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(1V)
bu6moreka [IOK
37 YronbHasa KUCIOTA U €€ COn
https://m.edso0.ru/00ae006¢c
[IpakTuueckast padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
bu6mmoreka [JOK
39 OpraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriiepoa
. bu6 K
40 Kpemuwuii u ero coenuHeHUs nommotexa [0
https://m.edso0.ru/00ae080a
[IpakTueckas paborta Ne 5.
41 Pemenue sxcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHelimnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COETUHEHUS
42 KonTtposneHas padota Ne3 o teme bubnuorexa [IOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

https://m.edsoo0.ru/00ae0el8

OO6mras xapakTepucTuka
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bubmmoreka [{OK

43
MEeTAJUIMYECKasi KpUCTAUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.
44 OIEKTPOXUMHYSCKHH PsI bubmiorexa HOK
P . pAR https://m.eds00.ru/00ael156
HaIpsDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berancienms
45 110 YpaBHEHHUAM XUMHYCCKUX bubmorera [IOK
M . https://m.edso0.ru/00ae1156
peaKIuii, €CJIM OJTMH U3 PEarecHTOB
COIEPKUT IPUMECH
bu6mmoreka [IOK
46 [ToHsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 €JI0YHBIC METAJLIBI
= https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 IenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxxneime coeqUHEHUS KaJIbIU bubmnorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cucTeMaTHU3aIus

3HAHUHI



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52 JKécTkocTh BOJIBI M CLIOCOOBI €€ bu6mmoreka [IOK
YCTpPaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo reme

53 "XKEcTKoCTh BOJBI U METOLI €€ bubnmorexa LOK

| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmoreka [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64

55 Am@oTepHbIe cBOWCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64

bubmunoreka IJOK

56 Kemneso nomorexa 11

https://m.edso0.ru/00ae1d86

57 OKcupl, THAPOKCUABI U COTTU bu6mmoreka [{OK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUM
[TpakTrueckas padota Ne 7.

59 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkueniue https://m.edso0.ru/00ae3de8
METAJUIbI U UX COECIUHEHUS
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITH OJIUH

50 W3 PEareHTOB JaH B M30BITKE WIIH bu6mmoreka [JOK
COJEPXKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BBIXOJIa IPOAYKTA
peaxiuu

61 O0001IeHEe U CUCTEMATH3 AU

3HAHUH



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KonTtposnsHas padota Ne4 mo tTeme

62 «Baxueime MeTauibl 1 UX 1
COCITMHEHUSD)
63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
IMOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKPYXKaIOILIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
66 . 1
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
PesepBHblit ypok. O60011eHNE 1 bubnuoreka [IOK
67 . 1
cUCTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTu3alys 3SHaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Xumus. 9 knacc/I"abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe obmectBo MznarensctBo «lIpocsemenue»,2020
2. Xumus 9 knacc: yueonuk O.C.["abpuensH.-3-e uza., nepepad.-M.: JIpoda, 2018.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. I'abpuenan O. C. Xumus. 9 knacc: yueOHHK JyIsl 00111e00pa3oBaTeIbHBIX
yupexaenuit O. C. 'abpuenss. -M.: [Ipoda, 2018.

2. CoopHux MaTepuasoB Mo peanu3aiuu (heaepabHOr0 KOMIIOHEHTA
rOCyJIJapCTBEHHOTO CTaHapTa 0011Iero o0pa3oBaHus B 0011e00pa3oBaTeIbHBIX
yupexaenusix -Bonrorpan: Yuurens, 2018.

3. I'abpuensan, O. C. Xumus. 9 Kjacc: KOHTPOJIbHBIE U TIPOBEpOUYHbIe padboThI O.
C. I'abupuensu u ap. - M.: [lpoda, 2015.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. MynsTUMenuitHBIE 00pa30BaTEIIbHBIE PECYPCHI.
http://www.chemnet.ru

2. T'azeta «Xumus» U calt Juis yunutens «5 uay Ha ypoK XUMUN»
http://him.1september.ru.

3. Enunas komneknus L{OP: [Mpenmernas xommekius «Xumust» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

4. DnextpoHHas OUOIMOTEKAa YU4EOHBIX MAaTEPHUAJIOB [0 XMMHH Ha TIOpTaje
Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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