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IHHOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMMa Mo XMMHU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHMS OCHOBHOIA
o0pa3oBaTenbHON MPOTPAaMMBI OCHOBHOTO OOITETO 00pa30BaHUs, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe enepanpHO paboueii MPorpaMMbl BOCITUTAHUS.

[Iporpamma no xumuu Aa€T MPeACTABICHUE O IENSIX, 00 cTpaTeruu o0y4eHus,
BOCIIUTAHUSI W pPa3BUTHUS OOYyYaIOIIUXCS CPEACTBAMH Y4yeOHOro MpeaMera,
yCTaHaBIMBaeT  00sA3aTENbHOE  MPEAMETHOE  COJAEp)KaHue, MpeayCMaTpUBaeT
pacmpenesieHde €ero Mo KjaccaM W CTPYKTypUpOBaHUE IO pasjenamM U TeMaM
OporpaMmbl MO  XUMHH, OIpeAeNseT KOJIUYECTBEHHbIE UM  KauyeCTBEHHbIE
XapaKTEPUCTUKU COJICPKAHUS, PEKOMEHIYEMYIO TOCIeA0BaTeIbHOCTh H3YUYEHUs
XUMHUHU C YUYETOM MEKIIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSA3EH, JIOTUKU Y4eOHOTO
Mpolecca, BO3PACTHBIX OCOOCHHOCTEW OOYYarOMMXCs, OMpPEaeIsieT BO3MOXHOCTH
mpenMera s peaiu3alud  TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKkKe
TpeOOBaHMIA K pe3yIbTaTaM OO0yUYEHHUS XUMUU Ha YPOBHE IeJIeH N3yUeHUs MpeaMeTa 1
OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYyYaromerocs 1o
OCBOCHUIO yU4eOHOTO COMIeP KaHMUA.

3HaHWEe XHUMHH CIYXUT OCHOBOW [UJIi (OPMHUPOBAHHUS MHUPOBO33PEHUS
o0OydJaromerocs, €ro npeicTaBlIeHud 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UTparoT popMupyeMbie XUMUEH MTPEACTABICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUU U 00
ABOJIIOIIMH BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS rI00aJbHBIX MTPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETUUECKOM, MUINEBON U IKOJIOTHUECKOU
0e30MacHOCTH, TPOOIJIEM 3IPaBOOXPAHEHHUSL.

N3yuenne XxumMun: cocoOCTBYET peain3allii BO3MOKHOCTEH JJII CaMOPa3BUTHUS
1 (popMHUpOBaHUS KYJIBTYPhl JUYHOCTH, €€ 001Iel U GyHKIIMOHAIBHOW TPAMOTHOCTH;
BHOCUT BKJIad B (OPMHUPOBAHHWE MBIIUICHAS MW TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB HMX  CaMOCTOATEIBHON  y4eOHOW  JCSATEIHHOCTH,
OKCIIEPUMCHTAILHBIX M HCCIEAOBATCIbCKUX yMEHHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHON JKM3HU, TaK W B MPO(PECCHOHAIBHON MESITEIbHOCTH;3HAKOMHUT CO
CHenu(PUKON HAyIHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBHI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO  TPUPOABI W 4YEJIOBEKAa,  SBISETCA  OTBETCTBEHHBIM  JTArloM
B (JOpMUpPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYYAIOUIUXCS; CIIOCOOCTBYET
(GOpMHPOBAHMIO TIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-HAYyYHBIM 3HAHHSM, K
MpUpojie, K YEIOBEKY, BHOCHT CBOM BKJaJ B OKOJOTHYECKoe OOpa3oBaHUE
00yJaronmxcs.

JlanHbie HampaBlieHUS B OOYYCHHM XHUMHH OOECNEeYMBAIOTCS CHEIUPUKON
colepkaHusi ~ y4yeOHOro  MpeaMeTa,  KOTOPBIA  SIBISETCA  MEJaroruveckKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAyKW XMMHUM Ha OMNpENEIEHHOM ITame e€
pa3BUTHSL.

Kypc xwmum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl TICPBOHAYAIBHBIX TIOHATHA XWMHH, OCHOB
HEOPTraHWYCCKON XUMHUU M HEKOTOPBIX OT/EIbHBIX 3HAYUMBIX TTOHATHI OpPraHUnYeCKON
XUMUH.

CtpykTypa comepxkaHus TPOrpaMMbl MO XUMUU CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona kK e€ wusydeHuto. Coaep’kaHUE CKJIAABIBAETCS U3 CHCTEMBI



MOHATUHA O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHITUA O XUMUYECKOU
peakuuu. OO6e 53THU CHUCTEMbl CTPYKTYPHO OpPraHU30BaHbl MO  MPHUHIUITY
NOCJIEN0BATENBHOTO Pa3BUTUSl 3HAHWKM HA OCHOBE TEOPETHUYECKHUX IPEACTABIICHHI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOECHUHU aTOMA U XUMHYECKOH CBS3U;

— MPEICTaBIECHUIN 00 IEKTPOIUTUUECKON THUCCOUMALMN BEILIECTB B pACTBOPAX.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMITUPUYECKHU MOTYYEHHBIX
U OCMBICICHHBIX (DaKTOB, pa3BHBAIOTCS IOCIEIOBATEIFHO OT OJHOTO YPOBHS K
APYTroMy, BBITONHSS QYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO’KHOCTEHN MPAaKTUYECKOr0 MPUMEHEHHMSI U MOJTYYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHne MporpamMmbl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
O XMMHYECKOM COCTaBISIIOIIECH HAay4YHOM KapTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOMU
OPUPOABI, LIEHHOCTHOIO OTHOUIEHUS K HAayYHOMY 3HAHUIO M METOJaM IIO3HAaHHSA B
Hayke. M3ydeHne XUMHUH NMPOUCXOAUT C NMPUBJICYCHUEM 3HAHUN U3 paHEe U3yUYCHHBIX
y4eOHbIX MpeaMeToB: «Okpyxaromuit mupy», «buonorus. 5—7 knacce» u «duzuka. 7
KJIace».

[Ipu M3ydyeHun XUMHUHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB XMMHUYECKOU
HayKM Kak OOJacTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUUYECKOW JEATEIbHOCTH
YeJIOBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya y4eOHOTO
MpeAMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbBI XUMUYECKUX 3HAHUNA — BaYKHEUIIUX
(akTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUU, TOCTYMHBIX O000OIIEHUN
MHPOBO33PEHYECKOT0 XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM
MO3HAHUS TPU M3YUYEHUU BELIECTB M XUMHUYECKHX peakiuil, B (HOpMUPOBAHUH U
Pa3BUTHM MO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B Y4eOHO-IIO3HABATEIBHOU U
y4eOHO-UCCIIEeI0BATENbCKON  JEATEbHOCTH, OCBOCHMHM  TMpaBWi  0O€30MacHOIo
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

[Ipu u3yueHWH XUMHH Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs BaKHOE
3HaYeHHUe NMPUOOPENN TaKue 1eJH, KakK:

— (popMUpOBaHUE  UHTEIUICKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

— HaIpaBJICHHOCTh 00YYEHUsI HA CUCTEMATUYECKOE MPUOOIICHHE 00yUYalOIIUXCs K
CaMOCTOSTENIbHOM TO3HABaTEIbHOM JEATENbHOCTH, HAyYHBIM METOJaM IO3HaHUS,
(GbopMHUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue yCJIOBHM, CHOCOOCTBYIOUIMX NPHOOPETEHHIO OO0YYaroIUMHUCS
OMbITa Pa3HOOOPA3HOM AEATENBHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHE MJis Pa3InYHBIX
BUJIOB JCSITEIbHOCTH;

— dopmupoBanne  o0meld  (QyHKIMOHATBLHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBICHATH U OLCHUBATH SIBICHUS OKPYXKAIOLIETO
MHpPA, UCTIOJIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPU U3YUYECHUH XUMUH, TPUMEHSTh UX
IIpU pEIIeHUU TpoOJieM B TOBCEIHEBHOM KU3HU U TPYAOBOH NEATEIbHOCTH;

— (popmupoBaHue y 0OydaroIUXCsl TYMAaHUCTHUECKUX OTHOIICHWH, MOHUMAaHUS
LEHHOCTH XUMHUYECKHX 3HAHWM MJs BBIPAOOTKH HKOJIOTMUYECKU LIEJIECO00pPa3HOTOo
NOBEACHUS B OBITY M TPYAOBOU JEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’Karolel IPUPOJHON CPEBL;



— pa3BUTHE MOTHUBAllMU K OOYYEHUIO, CIOCOOHOCTEM K CaMOKOHTPOII H
CaMOBOCIHUTAHUIO HA OCHOBE YCBOCHHMSI O0OIIEYETIOBEUECKUX [IEHHOCTEW, TOTOBHOCTHU K
OCO3HaHHOMY BbIOOPY MpOoGUJIs U HAPABICHHOCTH JAJIbHEHUIIIEro 00yUYeHus.

OO6miee 4KciIO YacoB, OTBEACHHBIX JUIsI U3YUYEHUS XUMUU HA YPOBHE OCHOBHOTO
ob1ero oopa3zoBanus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIENI0),
B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COIEPXAHUE OBYYEHUA

8 KUIACC

HepBOHa‘laJIl)Hble XUMHUYCCKHUEC ITIOHATHUSA

[Ipenmer xumun. Posib XMMUHU B )KM3HM Y€JIOBEKA. XMMHS B CUCTEME HayK. Tena u
BeniecTBa. @U3NMYECKUEe CBOMCTBA BEMIECTB. ATperaTHOe COCTOSIHUE BelecTB. [lonsTue
0 MeTojax IMo3HaHus B XuMuU. Yuctbie BemiecTBa M cMecH. CrocoObl pasjieneHus
CMeEcei.

ATOMBI U MOJIEKYJIbl. XMMUYECKUE 3JIeMEHTHI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocTbie U CIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢dopmysia. BaaeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTEIbHAs aToMHas Macca. OTHoOcHUTENIbHAs
MOJIEKYyJIsIpHasg Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COCIMHECHUH.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3auMoOCBSI3b  KOJIMYECTBA,
MacCChl ¥ YUCJa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacy€Trl mo hopmynaMm XuMHUUECKUX
COCJIMHCHMH.

OU3NYECKNE U XUMUYECKHUE SIBJICHU. XUMUYECKas Peakus U €€ NpU3HaKku. 3aKOH
COXpPaHEHMSI MAcChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Knaccudukamus XuUMUIECKUX
peakimii (CoeTMHEHMS, Pa3JIOKEHUS, 3aMeIleHs, OOMEHa).

Xumuueckuii IKCnepumeHnm:

3HaKOMCTBO C XHMMHYECKOM NOCYAOH, MpaBWIaMU pabOThl B J1abOpaTOpUu U
npuémamMu oOpaiieHusi ¢ JabopaTOpHBIM 00OpPYJAOBAHMEM, W3YUYEHUE M OINMHUCAHUE
du3HUecKuX CBOMCTB 00pa3IlOB HEOPTAHUYECKHUX BEIECTB, HAOMIOACHHE (PU3NUECKUX
(rutaBIIeHHE BOCKA, TAsHUE JIbJA, PACTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHACHCAIUs
BOABI) M XUMHUYECKHX (TOpPEHHE CBEYM, IMPOKAJMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICCTBHE MEJIa C KUCJIOTOM) SIBJICHUM, HAOJIIOJIEHHE U ONUCAHUE NMPU3HAKOB
NPOTEKaHUSI XUMHUYECKUX peakluil (pas3iiokeHue caxapa, B3aUMOJEHCTBHE CEpHOM
KHUCIIOTBI C XJOpuAoM Oapusi, pasnoxkenue rugpokcuna meau (II) mpu HarpeBanum,
B3aMMOJICUCTBHE Keje3a ¢ pactBopoM cosu Meau (11), nyuenue cnocoO6oB pasneneHus
CMeceil: ¢ TOMOIIbI0 MarHura, (QUIbTPOBaHWE, BHINAPUBAHUE, JUCTHILISALMS,
xpomatorpadus, IpoBEACHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJECHUE U OINHCAHUE
pE3yIbTAaTOB NPOBENEHHS OMNbITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMS MaccChl,
co3JaHue MoJieNiel MOJIeKyJI (IIapOCTEPKHEBBIX).

BaxHeimue npeacTaBuTe I HEOPraHUYECKHX BELECTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIEeMEHT W IPOCTOE
BelecTBo. HaxoxieHue Kuciaopoaa B npupojie, PU3nyeckue 1 XuMUYECKUe CBOMCTBA
(peakuu  ropenusi). Oxcuabl. Ilpumenenue xucinopoaa. CrHocoObl MONTyYEHUS
KHUCIIOpOoJa B JIaOOpaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopoT KuCIopoaa B MPUPO/IE.
O30H — anoTponHas MoAu(UKaAIUs KHUCIOPOIa.

TernoBoit 3pPexT XuMUYeCKol peakiuu, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHUE PEAKIIMU. TOIUIMBO: YyroJib U METaH. 3arpsi3HEHUE BO3yXa, YCUIICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anmeMeHT M mpocToe BemecTBo. HaxoxkaeHne Boxopona B IIPUPOJIE,
duznyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI momydeHus. KucioTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

®dusnuecknue cBorcTBa BOAbl. Bona kak pacrBopurens. PactBopel. Hackiennsbie
Y HEHACBIIIEHHBIE PacTBOpbl. PacTBOpHMOCTH BemecTB B Boxe. MaccoBas Ioiis
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHusA. Posb pacTBOpOB B
IPUPO/JIE U B )KU3HU yenoBeka. KpyroBopot Bojbl B mpupoAe. 3arpsi3HEHUE IPUPOTHBIX
BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuil. Oxcuabl. Kinaccudukanus
OKCHJIOB:  cojeoOpasyromue  (OCHOBHbIE,  KHCIOTHbIE,  aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenkinarypa okcuaoB. @u3znyeckue U XUMUYECKHUE CBOMCTBA
okcu10B. [lomydenue okcuIoB.

OcnoBanus. Knaccudukanus ocHOBaHUM: MIENTOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @PU3NYECKME W XHUMHUYECKHE CBOWCTBA OCHOBAHUM.
[TosryyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. [Tomyuenune
KHUCJIOT.

Comu. Homenkiarypa cosneil. ®dusnyueckue M XUMUYECKHE CBOWMCTBA COJICH.
[Tosmyuyenue coieil.

I'eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumeHnm:

KAUECTBEHHOE ONPENECIICHUE COJIEPAKAHUS KHUCIOpOJa B BO3AYyXE, IOIyYEHHUE,
coOupanue, pacro3HaBaHWE W U3YyUYEHHE CBOWCTB KHUCJIOpPOJAA, HAOJIOJCHUE
B3aUMOJICHCTBUS BEUIECTB C KUCJIOPOJAOM U YCJIOBUS BOSHUKHOBEHUS U MPEKPALICHUS
ropenus (mokapa), O3HAaKOMJICHHE C OOpa3llaMu OKCHJIOB M OIMCAHHE WX CBOWCTB,
noyiyueHue, coOupaHue, pacrno3HaBaHWE M HM3yYCHHUE CBOMCTB Boaopojaa (FOpeHHe),
B3auMojielicTBie Bojaopoaa ¢ okcugoM wmeaud (II) (Bo3MOXHO HCHOJIB30BAaHUE
BUJIEOMATEPUATIOB), HaOIIOJeHUEe O00pa3loB BEHIECTB KOJUYECTBOM |  MOIb,
MCCJIEIOBAaHNE OCOOEHHOCTEH PACTBOPEHHMSI BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICMCTBUE BOJIbI C METajylaMM (HAaTpHUeM M KajblieM) (BO3MOKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHATIOB), HCCIeOBaHHE OOpa3lloB HEOPTraHUYECKHUX
BELIECTB Pa3IUYHBIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUsI OKpPacKU HHJMUKATOPOB B
pacTBOpax KHUCJOT U IIeJouei, u3yueHwe B3aumojencTBusi okcuma meau (II) c



pacTBOPOM CEPHOM KHCJIOTHI, KHCIOT C METaUIaMH, PEaKIUMWd HEUTpaIu3aluy,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METAJIa JPYTUM M3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «Ba)kHeWine Kiacchl
HEOPTraHUYECKUX COEAUHEHUI.

IMepuognueckuii 3akoH u Ilepuoagnyeckasi cucreMa XUMHYECKUX 3JIEMEHTOB
. U. MenpgeseeBa. Ctpoenne aToMoB. XumMH4YecKasi CBA3b. OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MONBITKY KIacCUPUKAUN XUMUUYECKUX JIeMEHTOB. [loHATHE O rpynmax
CXOAHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMENbHBIE METAJUIbI, TaJOreHBbl,
MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPbIE 00Pa3yroT aM(POTEPHbIE OKCUIBI U TUAPOKCUIBI.

Ilepnonnuecknii 3akoH. [lepmomnueckas cucTeMa XUMHUYECKHX AJIEMEHTOB /.
N. MenpaeneeBa. KopoTkoneprognas u mmuHHoneprogHas dopmbel [lepuonnueckoi
cucteMbl xumuyeckux dnemMeHtoB JI. WM. Menneneesa. Ilepmomapl W TpyImubl.
@U3NYECKHI CMBICT OPSAIKOBOIO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTomMHBIX saep. M3oromsl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMeHTOB [lepuoanueckoi
cuctemsl JI. W. MenneneeBa. XapakTepUCTHKAa XHUMHYECKOIO JJIEMEHTA IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue llepnoanueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XMMHYECKUX
AJIEMEHTOB JUUIS pa3BUTHUS HAYKU U TpakTUKU. J[. 1. MeHnneneeB — yu€HbIl U TpaX1aHNH.

Xumunyeckass cBs3b. KoBaneHTHast (HOJSpHAasT W HEMOJIApHAsl)  CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okuciieHus. OKHCIHUTEIBHO-BOCCTAHOBUTEINBbHBIE peakuuu. [Iponeccs
OKHCIICHHS] U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpaslioB BEIIECTB METAIJIOB M HEMETAUIOB, B3aMMOJEHCTBHE
TUAPOKCUJA LHMHKA C PAacTBOPAaMHU KHCJIOT M IWIEJNOYEH, IPOBEICHHUE ONBITOB,
WJUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOpeHue,
peaKkiuu pas3ioKeHus, COSTUHEHMUS).

Mesicnpeomemmuoie cea3u

Peanu3anms MeXNpeIMETHBIX CBS3€d IpU MU3YYEeHMM XHMHM B 8 Kiacce
OCYIIECTBJISIETCSl Yepe3 MCIOJIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX MOHATHUH,
TaK U NOHATHUH, SBJSIFOUIMXCSI CHCTEMHBIMU JUISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIE IOHATHS: HAYYHBINA (paKT, TUIIOTE3a, TEOPHUs], 3aKOH,
aHalu3, CHHTE3, KIAcCU(pUKALMS, MEPUOJIUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

duzuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJEKTPUUYECKUH 3apsij, BEIIEeCTBO, TeJ0, OO0bEM,
arperaTHO€ COCTOSTHUE BEILECTBa, ra3, (pU3ndyecKkrue BEIIMYUHBI, €IMHULIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE311bI, ConHIIE.

buonorus: gporocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBO M XMMHUYECKasl peaKuus

[lepuonnueckuii 3akoH. Ilepuomnueckas cucTemMa XUMHYECKHX JJIEMEHTOB JI.
N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHCHHM CBOWMCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kalus, KaJIblIUsI U UX COCAUHECHUN B
COOTBETCTBHHM C MOJIOKEHUEM 3JIEMEHTOB B [lepnoanueckoil CUCTEME U CTPOECHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHUUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKHA U BUIA
XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XHUMHUYECKHC
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYecKuX peakiuil Mo pa3IuyHbIM MpU3HakaMm (10 Yucly U
COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY A(PQEeKTy, 10 H3MEHEHHUIO
CTEIICHEH OKHCICHUS XHMHUYECKHX DJIEMEHTOB, 10 OOpPaTUMOCTH, II0 YYaCTHIO
KaTam3aropa). JK30- 1 SHJI0TEPMUUYECKUE PEAKINHU, TEPMOXUMHUICCKUE YPABHCHUS.

[Tonsatue o ckopocTh XuMHUYeckor peakiuu. IloHsatHe 00 00paTUMBIX U
HEOOPATHUMBIX XHMHYECKUX peakiusix. IIoHATHE O TOMOTEHHBIX M Te€TEPOTrCHHBIX
peakiusx. Ilonstue o karamuse. IloHsATHE O XMMHUYECKOM paBHOBecHH. DAaKTOPBHI,
BIIMSIIONIME HA CKOPOCTh XHMHUYECKOM PEAKUUMA U TOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHUCANTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, DIIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peaxkuuu. CocraBnenue YPaBHEHUIN

OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pE€AaKIUMd  C  MUCIOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JJIEKTPOJMTUYECKON NHCCOLMALMU. DJIEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Katnonsl, aHunoHbl. MeXaHM3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMH
XUMUYeCcKo# cBsi3u. CteneHs Aucconuanuu. CHIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YCJIOBHSI MPOTEKaHUsS PEaKlMid HOHHOTO OOMEHa,
MOJIHBIE U COKpPAIIEHHBIE HOHHBIE YpaBHEHUS peakinii. CBONCTBA KUCIOT, OCHOBAHUM
U COJIEH B CBETE MPECTaBICHUN 00 2JIEKTPOIUTUYECKON Aucconnanun. KauecTtBeHHbIE
peakunu Ha UoHbL. [IoHATHE O TUIpPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJESIMU KPUCTAININYECKUX PEIIETOK HEOPTAaHUYECKUX BEIIECTB
— METaJVIOB U HEMETAJJIOB (rpaduTa 1 aamasa), CI0KHBIX BEIIECTB (XJIOpUIA HATPHUS),
UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHWMHUYECKOM pPEakuuu OT BO3ACHCTBUS
pazIMUHbIX (HAKTOPOB, HCCIEAOBAHUE DJIESKTPONPOBOIHOCTH PACTBOPOB BEIIECTB,
mpoiiecca IUCCOLMAIUU KUCIIOT, MEI0Uer U coJiel (BO3MOXKHO MCIOJIb30BAaHUE BUICO
MaTepuagoB), TMPOBEICHUE OINBITOB, WIUIIOCTPUPYIOMIUX TNPU3HAKKA MPOTEKAHUS
peakiuii HFoHHOro oOMeHa (oOpa3oBaHUe OCaJiKa, BBIJICIICHHUE T'a3a, 00pa3oBaHUE BOJIBI),
OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHA
(ropeHue, peakuuH pPasiioKEHUs, COCAMHEHHUs), PACIO3HABAHUE HEOPraHUYECKUX
BEILIECTB C IMTOMOIIBI KAUECTBEHHBIX PEAKIIMN HA UOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX
3a7ad4.

IIpakTnueckas padora Nel «M3yuyeHue BJIAMSHUS YCJIOBHUIl NIPOBeIeHUS PeaKIMA
HAa CKOPOCTbY




KonTpoabHas padora Nel «XapakTepucTUKA XUMHYECKHUX 3JIEMEHTOB M CKOPOCTh
XUMHUYECKHUX PeaKIMiD)

Hemeranbl 1 ux coeinHeHUA

OO6miast  xapaktepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (¢GU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJIopa (B3aUMOJEHCTBHE C
MeTalllaMHM, HeMmeTaulamu, Iienodamu). XiopoBojopoa. ColisiHas — KUCIOTa,
XMMHUYECKUE CBOMCTBA, MOJyYCHUE, TPUMEHEHHE. J[eMCTBUE XJIOpa U XJIOPOBOAOPOIA
Ha OpraHU3M YeJIoBeKa. BaskHelne XJIOpr bl M BX HAXOXKICHUE B IPUPOJIC.

OO6mast xapakTepucThka 35IeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHbIe cTereHu okucieHus. CtpoeHue W (GU3UYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCJIOPOJA M CEPhl. AJUIOTPOIHBIC MOAU(MUKAIIUU KUCIOPOJa U
cepbl. XuUMHUYECKHe CBoicTBa cephl. CepoBOAOPOA, CTpoeHHE, (QHU3UYECKHE U
XUMUYEeCKrue cBoicTBa. OKCHIBI Cephl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucioTta, pU3MYecKue U XMMHYECKUE CBOMCTBa (0OIIME KaK MpeICTaBUTEIs
Kjlacca KUCIOT W crneruduyeckue). XUMUYECKHUE PEaKIUHU, JIekKallue B OCHOBE
IMPOMBIIJICHHOTO Croco0a TOoJIydeHHUs cepHoM KucnoTel. [IpuMeHeHue cepHoOM
kucinoThl. ColM  CEepHOM KHUCIOTHI, KAayeCTBEHHAsh peakiusi Ha CcyiabhaT-uoH.
Haxoxnenue ceppl u €€ coeauHeHUM B mpupoae. XUMHYECKOE 3arpsi3HEHUE
OKPY>KaloIlen Cpe/ibl COeAMHEHUSMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHUE BO3/IyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEIOTBPALIICHHUS.

OO6mast xapakTepucThka 3JeMeHTOB VA-rpymibl. (OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCICHHS. A30T, pacmpoCcTpaHEHHE B MPUPO/IE,
du3ndeckue ¥ XUMHUYECKHE CBOMCTBa. KpyroBopoT a3ora B mpupome. AMMHAK, €To0
du3nYecKrue 1 XUMHUECKHE CBOWCTBA, TIOJydYeHHE U MpuMeHeHrne. Com aMMOHHUS, UX
du3nUecKrue U XMMUYECKHUE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ ToydeHHe, (PU3NICCKHEe M XUMHUYECKHE CBOMCTBA
(oOmme Kak TMpeACTaBUTENs Kiacca KHCIOT W crnenuduueckue). Mcmonb3oBaHue
HUTPATOB M COJIEW aMMOHHS B KadyeCTBE MHUHEPAIbHBIX yAO0OpeHHil. XUMUYECKOe
3arpsi3HEHHE OKPYIKAIOIIed Cpelbl COCMWHEHUSIMH a30Ta (KHUCIOTHBIC JIOXKIIH,
3arpsi3HEHHE BO3lyXa, MOYBBI U BOAOEMOB). Docdop, amIoTpomHbIe MOIUDUKAIIUN
docdopa, usznueckue u xumudeckue cpoiictBa. Oxcua docdopa (V) u dochopnas
KHUCIIOTa, PU3UYECKUE U XUMUUECKHIE CBOMCTBA, nmonydenue. Mcnons3oBanue hocharon
B KaU€CTBE MHUHEPAIBHBIX yYI00PCHHM.

O6mass xapaktepuctuka 35eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbBIC CTETICHU OKWCJICHHS. YTIEpOJ, alJIOTPOINHBIE MOAM(PHUKAIIUH,
pacrpocTpaHeHrue B MpUpOJE, (Pu3nueckue M XUMHUUYECKHE CBOMCTBA. AjcopOius.
Kpyrosopor yraepona B npupoje. OKCHuanl yrieposa, ux GU3HIeCKUE U XUMUYCCKUE
CBOMCTBA, JIEHCTBHE HA )KMUBBIC OPTaHU3MBI, ITOJTYICHUE U TPUMEHEHHE. DKOJIOTHICCKUE
npoOJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV), runoresa riaodabHOTO MOTEIICHUS
KJIMMaTa, TMapHUKOBBIN 3(dekr. YronpHas KHCIOTa U €€ ConM, UX (PU3NUECKHe U
XUMUYECKHUE CBOWCTBa, MOJydeHHE U TNpuMeHeHHe. KaudecTBeHHas peakuus Ha
kapOoHaT-uoHkl. Mcronp3oBaHue kKapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[TepBoHavasibHBIE TIOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yriepona (MeTaH, dTaH, TWIEH, alleTWIEH, dTaHOJI, TJIMIEPUH, YKCYCHAsl KHUCJIOTA).
[IpupoHbIe UCTOUHUKH YTIEBOAOPOI0B (YIroiib, IPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX
nepepaboTku (O€H3UH), WX poOJb B OBITY W TMpoOMbIIUIEHHOCTH. [loHsATHE O




OMOJIOTUYECKH BaYKHBIX BEIECTBAX: KUPaAX, OCIKaX, yriaeBOAaX — U UX POJH B KU3HU
yenoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero ¢pusznueckre 1 XUMUYECKHE CBOMCTBA, MOJYyYeHUE U MPUMEHEHUE.
Coenunenust kpemHus B mpupoze. O6mue npencrapienus o0 okcuae kpemuus (1V) u
KpeMHueBOU kucnoTe. CHIIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B IIPOMBIIIIEHHOCTH.
Baxueiiiiie cTpouTenbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [Ipo6iieMbl 6€30MacHOro UCIOIb30BAHUSL CTPOUTEIBHBIX MAaTEPUATIOB B
[MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKLM Ha XJIOPUIA-UOHBI U HAOMIOAEHUE NMPHU3HAKOB MX
MPOTEKaHUs, OTBITHI, OTpAXKAIOIINE (PU3NUECKHE U XUMUYECKIE CBOWCTBA FAJIOTEHOB U
X COEIMHEHUH (BO3MOYKHO MCIOJB30BaHUE BHUIAEOMATEPUAJIOB), O3HAKOMIICHHE C
oOpa3aMu XJIOpUJIOB (TAJOT€HUAOB), O3HAKOMJIEHHE C OOpa3lamu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO HCIIOIb30BaHUE BUAEOMATEPHUAIIOB), HAOIIOIEHUE ITpoLiecca
oOyTrIIMBaHMs caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUYECHUE
XUMHUYECKUX CBONCTB pa30aBlIEHHON CEpPHOW KHUCIOTHI, MPOBEJECHUE KAaueCTBEHHOU
peakiuu Ha cyibhaT-uoH U HaOIIO/IEHWEe MTPU3HaKa €€ MPOTEKaHUsI, O3HAKOMIICHHE C
duznueckumMu  cBoWicTBaMu  azora, (Qochopa U HX coequHEHUN (BO3MONKHO
UCIOJIb30BAaHUE BHUICOMATEPHUAIOB), 00pa3llaMH a30THBIX U (POCHOPHBIX yIOOPEHHUIA,
MoJIy4eHue, coOupaHue, paclio3HaBaHUE U M3yYEHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX pPEaKIMii HA UOH aMMOHUA U (pocdar-uOH M HU3yUYECHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEJIBIO
(BO3MOKHO MCHOJB30BAHNE BUIAEOMATEPUAIIOB), H3yYEHHE MOJIENEH KPUCTANIMYECKHUX
pemérok anmasza, rpadura, ¢yiiepeHa, O3HAKOMJICHHE C MPOIECCOM aacopOIru
PacTBOPEHHBIX BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa,
MOJIydYeHHe, CcOOMpaHue, paclo3HABAaHUE W HW3YYEHUE CBOMCTB YIJVIEKHCIIOIO Trasa,
IPOBE/ICHUE KA4YEeCTBEHHBIX DPEaKIMid Ha KapOOHAT U CUJIMKAT-UOHBI M W3yYCHUE
OPU3HAKOB WX NPOTEKAaHUs, O3HAKOMIICHHME C TMPOAYKUHUEH  CUIMKATHOU
IPOMBIIIJICHHOCTH, PEHIEHUE HKCIEPUMEHTANbHBIX 3aJay 1o Teme «Baxueiime
HEMETAJUTbI U UX COCTUHEHUS.

Ip.p Ne2 «Ilosy4yenne,coOupanue u pacnno3HaBaHue BOJI0OPOAA»

Ip.p Ne3 «Ilosyuyenne,coOnpanue u pacno3HaBaHue KHCJI0POAA»

IIp.p Ne4 «IlosrydyeHune pacTBOpPa MeTHOI0 KYIIOPOCa U3 OKCUAA MeIH U CEPHOM
KHCJIOThI»

IIp.p NeS «KavecTBeHHBIC peakIM HA HOHbBD)

KonTtpoJuabnas padora Ne2 no teme «Hemera/uibl M X CBOCTBa»

MeTa/sibl 1 MX COeTMHEHUS

OO0m1as xapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
noJioxkeHus B [lepruoanueckoi cucreme xuMmudeckux sneMeHToB JI. . Menaeneesa u
ctpoeHusi atomoB. CTpoeHue MeTauioB. Meraymyeckasi CBA3b M MeETaJUIMYecKas
KpUCTAJUIMYECKasi peIIETKa. OJIEKTPOXUMHUYECKUM psii HAMPSIKEHUM METalljIoB.
duznueckre W XUMHUYECKHE CBOMCTBa MeTaywioB. OOmme cmocoObl MOTy4YeHUs
MetauioB. [loHsATHE O KOpPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHl UX OT
koppo3un. CriiaBsl (CTasb, YyTYH, TIOPATIOMUHUNA, OpPOH3a) U UX MMPUMEHEHUE B OBITY
Y TIPOMBIILJIEHHOCTH.



[llenounsle meTayipl: nojoxeHne B llepuoandeckon cucremMe XUMUYECKUX
anementoB [[. M. MeHneneeBa, CTPOCHHE HMX AaTOMOB, HAXOXIEHUE B MPHUPOIE.
dusznyueckre U XMMUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus U Kamus). OKcuabl U
TUAPOKCUIBI HATPUS U Kanusd. [[puMeHeHre MEeI0UYHbIX METAJIIOB U X COCIUHEHUIA.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUM U KAIBIIKUM: TT0JI0XKEeHUE B [Ieproanueckon
cucreMe xuMuueckux odneMeHToB [J[. . MenneneeBa, CTpoeHHME HX aTOMOB,
HaxoXJIeHue B mnpuponae. OU3NYEeCKUe U XUMUYECKUE CBOMCTBA MArHus U KaJbLUs.
Baxwnelimue coeaumHeHus Kanblusa (OKCHUI, THUAPOKCUA, coiu). KECTKOCTH BOJBI U
CHOCOOBI €€ yCTpaHEHHUS.

AJIOMUHHAN: TIOJI0KeHUE B [leproandeckon cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpoOEHUE aTOMa, HAX0XKACHUE B pupoe. PU3NYECKre U XUMUYECKUE
CBOMCTBa aTIOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: nonoxenue B llepmogmueckorn cucremMe XHUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOEHUE aTOMa, HAX0XKACHUE B pupoe. PU3ndecKre 1 XUMUYECKHE
cBoiicTBa xene3a. Oxkcupl, rupokcuabl U conu xkenesa (II) u xenesza (I11), ux cocras,
CBOWCTBA U IOJyYCHHE.

Xumuueckuii IKCnepumMennt.

O3HaKOMJIEHHE ¢ 00pa3llaMi METAJLJIOB U CIJIABOB, UX (PM3UUYECKUMU CBONCTBAMH,
U3yYEHUE  PE3yJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPUATIOB), 0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KAJIBIIHSI M HATPUS C BOJION
(BO3BMOXKHO HCIMOJB30BAHUE BUICOMATEPUATIOB), HCCJIEAOBAHUE CBOMCTB KECTKOM
BOJIbI, TMpoliecca TOPEHHUs Kejae3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEPHUAJIOB), TPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIIM Ha MOHBI: MarHus,
KaJbIusl, amoMuHus, nuHka, skeneza (II) u xeneza (III), meau (I1), nHaGmroneHue u
ONMCAHUE MPOLECCOB OKpAIMBAaHUS IUIAMEHM HMOHAMU HATPUS, KAJIUS W KaJbLUs
(BO3MO’KHO HCIIOJB30BaHKE BUACOMATEPHUAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB
TUJIPOKCHUAA ATIOMUHHS U TUAPOKCHUIA [IUHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxHenIre MeTaJlJIbl U UX COCTUHEHUS.

IIpakTnueckas padora Ne6 «IlosryueHue i CBOMCTBA COCUHEHUI METAJLIIOBY.
KonTpoabHas padora Ne3 «MeTaJljibl M HX CBOMCTBA»

XuMHS M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuasibl B TOBCEIHEBHOW >KM3HM 4YeJIOBEKa. beszomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakiuid B ObITy. IlepBas momormib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOe 3arpsi3HEHUE OKpyskarolled cpeasl (mpeaenbHas JOMycTUMast
KOHIIEHTparusi BemiecTs, nainee — IIJIK). Pons XumMuu B pelIeHUU IKOJIOTHUYECKHUX
npoosieMm.

Xumuueckuii IKChepumenm:

u3yueHue oOpas3IoB MaTepHaioB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIC
MaTepHabl).

Meostcnpeomemnule ceazu

Peanuzanust MexXnpeaMETHBIX CBA3€d MpU HM3YYEHUHM XUMUH B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 MCIIOJIH30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK Y MOHATHUH, SBJISIOIIMXCA CUCTEMHBIMU ISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOTO I[MKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KJIacCU(pUKALMS, MEePUOJUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT,




MOJIETTUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MApPHUKOBBIN 3((EKT, TeXHOIOTus,
MaTepuabl.

®dusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MUOH, HYKJIHUJ, U30TOIIBL,
PaZOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI 3apsii, TPOBOAHUKH, MOJIYIPOBOIHUKH,
IUDJIEKTPUKH, (OTORIEMEHT, BEUIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BEIIECTBa, Tra3, pacTBOpP, PacTBOPUMOCTb, KpUCTANIMYECKass pEIIETKA, CIUIABBI,
(u3nyecKue BEITUUYMHBI, €ANHULIBI U3MEPEHUS, KOCMUUECKOE IIPOCTPAHCTBO, IJIAHETHI,
3BE361, CoTHIIE.

buonorust: ¢dotocunTe3, Apixanue, Ouocdepa, >KOCHCTEMa, MHUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHBIE MOPOJbI, MOJE3HBIC
HCKOTIaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.

Konrpoabnas padora Ned «O000menne 3HAHMH MO XMMHHM 32 KYPC OCHOBHOM
LIKOJIBI»

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHA
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS IPOTPAMMBI OCHOBHOI'O O0IIEr0 00pa3oBaHUs
JOCTUTAIOTCSI B XOA€ OOy4eHHs XMMHU B €IUHCTBE Y4eOHOM M BOCIUTATEIbHOMN
JESITEIbBHOCTU B COOTBETCTBUU C TPAJULMOHHBIMU POCCUMCKUMH COIIMOKYJIbTYPHBIMU
U JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, MPHUHATHIMH B OOIIECTBE MpaBUJIaMH U
HOpPMaMH TOBEICHUS U CIIOCOOCTBYIOT MpOIlECCaM CAMOIMO3HAHUS, CAMOPAa3BUTHUS U
colaan3au o0y4yarommnxcs.

JImuHOCTHEIE pE3yNIbTaThI OTpakaroT TOTOBHOCTD 00yJaromuxcs
PYKOBOJICTBOBATHCS CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMHA U pacUINpeHue
OTIBITA JIESATEIHPHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HAcCJIEMI0, TOHMMAaHMUS 3HAYECHHUS] XHUMHUYECKOM HAyKUu B IKU3HH
COBPEMEHHOr0 OOIIEecTBa, CIOCOOHOCTH BIIAJETh JTOCTOBEpPHOM HHQOpMaNUend o
HEPEOBBIX JIOCTHIKEHUSAX M OTKPBITUSAX MHPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00ILIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSI:

MPEICTABICHUS O COITMATBHBIX HOPMaXxX M MPaBHJIaX MEKIMUYHOCTHBIX OTHOIICHHUNA
B KOJUIGKTHBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIeI0BATEIbCKON, TBOPUECKON M JPYTHUX BUAAX IEATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JICSTENIbBHOCTM  NPU  BBINOJHEHUHM  YUYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBHIMOJHCHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIIM B TIPOIECCE
ATOW y4eOHOW NEeATEIHHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE TOBEICHHE M TOCTYIKH
CBOMX TOBapHILEH C MO3ULUU HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHUS '

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XHUMHUYECKOW pEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISAIOIIME OCHOBY
IUIA TIOHUMaHHs CYUIHOCTHM HAy4YHOM KapTHHBI MHpa, NPEICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IIPUPOJIbl, B3AUMOCBS3AX YEJIOBEKA C MPUPOJHON CpEIOoH,
O POJIM XMMHUU B MO3HAHUU ITUX 3aKOHOMEPHOCTEN;



M03HAaBaTeJIbHbIE MOTHBBI, HAMpPaBJICHHbIE HA TMOJIYyYEHHE HOBBIX 3HAHUN MO
XUMUHU, HEOOXOoAWMBbIE i OOBSCHEHHS HAOJI0IaeMbIX IIPOLIECCOB U SBJICHUI,
M03HABATENbHON, UHPOPMALIMOHHON U YUTATENIbCKOU KYJIBTYpbI, B TOM YHCJIE HABBIKOB
CaMOCTOSTENIbHOM palboThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOWU JHUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYy4YeHHI0O M TMO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMO0OPa30BaHMUI0, MPOCKTHOM U HCCIIEIOBATENBCKOM NESITEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIMPABJICHHOCTH U YPOBHS OOyUYEHUS B TalIbHEUIIIEM;

4) dpopmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUSA K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIN 00pa3 )KU3HU, 0CO3HAHNE TIOCIEACTBUN U HEMPHUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJICHUS] aJKOTOJi, HAPKOTUKOB, KYpPEHHUs), HEOOXOJIUMOCTH
coOroieHns nmpaBuil 0€30MacHOCTH MPH OOpaIleHUH ¢ XUMUYECKUMHU BEUIECTBAMH B
OBITY U peabHOM )KU3HH;

5) Tpy10BOT0 BOCTIMTAHHUSI:

UHTEPEC K MPaKTUYECKOMY H3YUYEHHUIO Mpodeccuil U TpyJa paziuyHOro poja,
YBAKEHHE K TPYAYy U PE3yjbTaTaMm TPYJIOBOM NEATEIBHOCTH, B TOM YHUCJIIE Ha OCHOBE
NPUMEHEHUS NMPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIM BHIOOP WMHIUBUIYAITBHOU
TPAaCKTOpUM TMPOAOHKEHUST 00pa3oBaHHMs C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCHEIIHOM
podheCCUOHAIBHOM JEATEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTH
aJanTUPOBAThCs B MPO(ECCUOHATBHOU CPEIE;

6) IK0JIOrHYeCKOro BOCTIUTAHNS

AKOJIOTMYECKHU LIEeTIeCO00pa3HOe OTHOUIEHUE K MPUPOJI€ KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUs, IOHMMAaHUE LIEHHOCTU 30POBOr0 M 0€30MacHOro
oOpaza >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS MpaBuUil 0€30MacHOro
MOBECHUS TP padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHUSIX, YTPOKAIOIINX 3I0POBBIO
1 KM3HU JII0JICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, TOJIy4aeMble TpPH HW3YYCHUU XUMUHU, IS
pelIeHusl 3a7a4, CBSA3aHHBIX C OKPYKAIOLIEW MNPUPOJHOU CPENOU, Ui IOBBILICHUS
YPOBHS DKOJIOTHYECKOM KYJIbTYpPbl, 0CO3HAHUS TTI00ATEHOTO XapaKTepa SKOJIOTUYECKUX
npobieM W MyTell WX pelIeHUs TOCPEACTBOM METOJIOB XUMHUHU, IKOJOTHYECKOTO
MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEILHON, KOMMYHUKATUBHOU U
COLIMAJIbHOM ITPAKTHKE.

METAINNPEAMETHBIE PE3YJIBTATDHI

B cocraBe MeranpeaMeTHBIX PE3YJbTAaTOB  BBIJACISAIOT  3HAUUMBIC IS
dbopMupoBaHUS MHPOBO33pPEHUSI OOIICHAYYHbIC MOHATUS (3aKOH, TEOpHs, MPHUHIIHUII,
runoresa, (hakT, cuctemMa, Ipolecc, SKCIEPUMEHT U APYroe.), KOTOPbIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (OPMHUPOBATH MPEICTABICHUE O IIEJIOCTHON HAy4YHOW KapTHHE MHUpa, U
YHUBEpCaJbHbIE  ydeOHble  JedcTBUS  (TIO3HABATENbHBIE, KOMMYHUKATHUBHBIC,
pPETyIsTUBHBIE), KOTOpble  oOecrneuynBalOT  (QopMUpOBaHHWE  TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOMN JAEATEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornyeckue 1efcTBUA:

YMEHHS HUCHOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS [IPU OCBOCHUN 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX TMOHATUNA (BBIACISATh UX XapaKTepHbIE MPU3HAKHU,



YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMU TOHATHUSIMH), UCIOIb30BaTh TMOHATHUS JIS
OOBSCHEHUSI OTACNIbHBIX (PAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUSA U KPUTEPHUH IS
KJaccu(UKaMyM XUMUYECKHUX BELIECTB WM XUMHUYECKMX peaKluid, yCTaHaBIUBATh
PUYUHHO-CJICICTBEHHBIEC CBSI3U MEXIY OOBEKTaAMH H3YyYEHHsI, CTPOUTH JIOTHUYECKUE
paccyxJeHus (MHAYKTUBHBIC, JEIyKTUBHBIC, IO AaHAJIOTWH), JeJaTh BBIBOJBI U
3aKJIFOUCHUS;

yMEHUE TMPUMEHSATh B Tpollecce TMO3HAHUS TOHATUS (IpeJAMETHbIE U
METaIpeAMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIM, HCIOJb3YyEMbIE B XHWMHH,
MpeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMBIE B XUMHUU MOJCIIbHBIC MNPEACTaBICHUS —
XUMHUYECKUN 3HaK (CUMBOJI DdJEMEHTa), XUMH4Yeckas QopMmyla U ypaBHEHHUE
XUMHUYECKON pEAKIUU — IPH PEIIEHUN y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM ITUX
MOJIEIBHBIX MPEACTABICHUN BBISBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHUYECKHX PEAKIUM, BBISBIATH
o0lIue 3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3M M TPOTUBOPEYHs] B
M3Yy4aeMbIX IIPOLIECCAX U SIBJIICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE WCIOJIb30BaTh IOCTABJIECHHBIE BOMNPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TAaK)KE€ B KAYECTBE OCHOBBI JUIsi (POPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

OpuOOpEeTeHHe OmbITa [0 IUIAHUPOBAHUIO, OpPraHU3alMUd U  MPOBEJCHUIO
YYEHUYECKUX JKCIIEPUMEHTOB, yMEHME Ha0JIoJaTh 3a XOJIOM  Ipoliecca,
CaMOCTOSTENIbHO IPOTHO3UPOBATh €ro pe3yJbTar, (opMyJupoBaTh OOOOIIEHHS U
BBIBOJIbI IO PE3YJIbTATAM IMPOBEAEHHOIO OMbITA, MCCIECIOBAHUSA, COCTABIATh OTUET O
MpoJIeTaHHOM padore.

Pabora ¢ unpopmaumeii:

YyMEHHE BBIOUpATh, AaHAJU3UPOBaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BHUJIOB U (POPM MpEACTABICHMS, MOJYy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAS JIMTEpATypa XUMHYECKOTO COJAEpIKaHUs, CIPABOYHBIE TTOCOOUS,
pecypcbl HTEepHETA), KPUTHUYECKU OIIEHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(bOpMAITHIO;

yMEHUE TPUMEHSATh pa3Iu4Hble METOAbl M 3alpoChl MPU TOUCKE W OTOOpe
uH(GOPMAITUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JJIS BHITIOJTHEHHS YUYEOHBIX
U TIO3HABATENIbHBIX 3a7]a4 OINpPEACIIEHHOTO THIIA, MPUOOpPETEeHHUE OmbITa B 00JACTH
UCIIOJIb30BaHUS ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  OBJIAJICHUE
KyJbTypOH  aKTMBHOIO  HCIOJBb30BAHUS  PA3JIMYHBIX  MOUCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpPaTh ONTHUMANbHYIO (OpMy NpeacTaBiieHUs HHGOpMaIu U
WJUTIOCTPUPOBATH pellaeMble 3aJJa4l HECIOKHBIMU CXEMaMU, IMarpaMMamMu, IpyruMu
dbopmamu rpaduKku U UX KOMOWHALMSIMU;

yMEHUE HCMOJb30BaTh W  AHAJIM3UPOBATHL B  Ipolecce ydyeOHOM U
UCCJIeIOBATENLCKONM JIEATEIbHOCTH HWH(OpPMALMI0O O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHOM CPEBI.

KoMMyHuKaTHBHBIE YHHBeEpPCAIbHBbIE y4eOHbIe 1eHCTBUS:

YMEHHS 337aBaTh BOIMPOCHI (B XOJe¢ Avanora v (MiaM) JUCKYCCHH) IO CYILIECTBY
o0cyXmaeMoii TeMbl, JOPMYITHPOBATH CBOU MPEIIOKEHHUS OTHOCUTEIHHO BBITTOTHEHHUS
MPEUIOKEHHON 3a/1a4u;

YMEHHS PEJICTABIISITH MOJYYEHHBIE PE3YJIbTAThl TO3HABATEIBLHOM JESITEILHOCTH B
YCTHBIX M MHUCBMEHHBIX TEKCTAX; AENaTh MPE3EHTALUUIO PE3YyJbTATOB BBINOJIHEHUS



XUMHUYECKOTO H3KCrepuMeHTa (Jab0opaTOpHOTO OmbITa, JAOOpaTOpHOW paboThI IO
UCCJIEJOBAaHUIO CBOMCTB BELIECTB, yUEOHOIO MPOEKTA);

yMEHMsSI y4eOHOro COTpYAHMYECTBA CO CBEPCTHUKAMM B  COBMECTHOMU
IIO3HABATEJILHOM M MCCIIEIOBATEIbCKON ACSATENBHOCTH IPU PELICHUN BO3HMKAIOIINAX
npo0JieM Ha OCHOBE yuéTa OOILIMX MHTEPECOB U COTJIACOBAHMSA MO3ULIUIN (00CYKAEHUS,
OOMEH MHEHMSIMM, «MO3TOBBIE HITYPMb», KOOpAWHALMSI COBMECTHBIX JIEWCTBHH,
OIIpe/ieNICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBINOJIHEHHON pabOThl U ApyTHE).

PeryisiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe NeHCTBUSA:

YMEHHME CaMOCTOSITENIBHO OINpENENATh LENu JEATEIbHOCTH, IUIAHUPOBATH,
OCYLIECTBJISATh, KOHTPOJHUPOBATH M MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTh, BBIOMpaTh HamOosnee A(PGEKTUBHBIE CHOCOOBI pEIICHUS y4eOHBIX U
IIO3HABATENIbHBIX 3374, CAMOCTOATENIIBHO COCTaBIATbH WM  KOPPEKTUPOBATH
IIPEUIOKEHHBIA aJITOPUTM JEHCTBUM IPU BBITOJIHEHUH 33JaHUM C YYETOM ITOITYUYECHHUS
HOBBIX 3HaHUU 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUAX, OLEHUBATH
COOTBETCTBHUE IOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHOW LI€JU, YMEHHUE HCIIOJIb30BaTh U
aHAJIU3UPOBATh KOHTEKCTBHI, PEUIAracMble B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeameTHBIX pe3yabTaTOB MO OCBOCHHUIO 00SI3aTEIILHOTO COAEpIKaHUS,
YCTaHOBJIEHHOTO JJaHHOM (henepanbHON pabodeil mporpaMmon, BbIIETSIOT: OCBOCHHBIE
00y4arolMMuUCs HayYHbIE€ 3HAHUSI, YMEHUS U CIOCOObI 1eHCTBUM, cCieIMPUUECKUE IS
MpeAMETHOU 00JaCTU « XHUMHMS», BUIBI JEATEABHOCTH IO MOTYYEHUIO HOBOTO 3HAHUA,
€ro UHTEepIpeTauu, NpeoOpa30BaHUI0 U TPUMEHEHUIO B PAa3IMYHBIX YUEOHBIX U HOBBIX
CUTYaIUIX.

K koniy oOydenus: B 8 KJjacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS] YMEHUH:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSTHI: aTOM, MOJIEKYJd, XUMUYECKHUI1
AJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECh (OIHOpPOJAHAs U
HEOAHOPOJHAsA), BaJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJICKYyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MacCOBas AOJII XUMUYECKOTO 3JIEMEHTA
B COCIWHEHWHU, MOJSPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHUIIATEIILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl peakiusl, Kiiaccuuranus
peaKIuii: peakiui COCIUHEHUS, PEAKIIUU PA3JIOKEHUS, PEAKIIUU 3aMEIIICHUS, PEaKIIUU
oOMeHa, 9K30- U HJIOTEPMHUUECKUE PEAKLIMH, TEIUIOBOM 3(DPEKT peakuuu, 11po aToMma,
AJICKTPOHHBIN CJIOM aToMa, aTOMHas OpOWUTallb, paguyCc aToMma, XMMHYECKas CBS3b,
NoJIsIpHAasT M HEMOJISIpHAs KOBAJICHTHAs CBsA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas J10Ji BelllecTBa (MIPOLIEHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHX TMOHSATUM W TMPUMEHSTH 3TH
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAICHUN;
WCIIOJIh30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJeHHUS (OPMYyJ BEIIECTB U
YPaBHEHHN XUMUYECKUX PEAKIINM;
OTIPEIENATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEIEHBb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCIUHCHUSX, MPUHAJJIC)KHOCTH BEIIECTB K
ompenenéHHOMY KJlacCy COEIMHEHHH 1o QopMynaMm, BHUJ XUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSX;
packpbiBaTh cMbIch [lepuoamueckoro 3akona /l. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX



nosnoxenuss B Ilepuonnueckold cucreMe, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOTaipo;
ONMKCHIBATHL U XapakTepuzoBaTh TaOmuuHyro Qopmy Ilepuoandeckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: Pa3iNyaTh MOHATUS «rjaBHas mnoArpynma (A-rpymnma)» u
«mobounas mnoarpynna (b-rpynma)», manble U OOJbIIME TMEPUOABI, COOTHOCUTH
0003HaueHusA, KOTOpble uMeroTcst B Tabnune «llepuonuueckas cucteMa XUMHUYECKHUX
anemeHToB /. V. MeHieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX 3JEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO BJIEKTPOHOB U
pacupeiesieHue uX 10 AIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUITMPOBATh XMMUYECKUE DJIEMEHTHI, HCOPTAHNYECKHUE BEIIECTBA, XUMUUICCKUC
peakiuu (MO YKMCIy M COCTAaBY Y4YacTBYIOIIMX B PEaKIUMU BEUIECTB, MO TEILIOBOMY
dbdexty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  TOJTBEpKJas OINUCAHUE MpUMEPaMU  MOJICKYJISIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHII;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYE€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JI0JIF0 XMMHYECKOTO 3JIEMEHTA 10 POopMYyJie COeTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 10 YPABHEHNUIO XUMUYECKONW pPEaKIUu;
MIPUMEHATh OCHOBHBIE OTIEpaIlMy MBICIUTEIBLHON JEATEIbHOCTA — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIICHIE, CUCTEMATH3AlINIO0, KIACCU(PUKAIUIO, BHISIBJICHUE TPUIUHHO--
CJIICACTBEHHBIX CBSI3€H — i1 M3y4YEHHUs CBOMCTB BEIIECTB M XUMUUYECKUX PEaKIIUH,
€CTECTBEHHO-HAY4YHbIE METO/IbI IO3HAHUS — HAOIIOEHUE, U3BMEPEHHE, MOJIETUPOBAHKE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);
CleoBaTh MpaBWJIaM MOJb30BAHUS XUMHUYECKOM TOCYI0Ml W J1ab0paTOpHBIM
0o00OpyI0OBaHMEM, a TaKXe€ MpaBUiiaM OOpAILEHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIIUSIMU TI0 BBITIOIHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OTBITOB MO TOJTYYECHHUIO
U CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOpPOAA W KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C ONPEAEITEHHON MAaCCOBOU JOJIEN PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MIPOBOJAUTH XUMUYECKUE HKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C MIOMOIIbIO UHANKATOPOB (JTakMyC, peHoTanenH, METUIOpaHX U IpyTue).
K koniy oOydeHuss B 9 KJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUN:
pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TMOHATHN: XUMUUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCJICHUS, XUMHYECKasl PEaKIus, XUMHUYECKasl
CBA3b, TEIJIOBOU 3(PPEKT peakiuu, MoJib, MOJSPHBIA 00BEM, PACTBOP, ANEKTPOIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJUTUYECKAS] JUCCOLMAILIMS, PEaKlUUMh HOHHOIO OOMeHa,
KaTanu3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMbIE pEaKIuHu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKI[MU,  OKHCIHUTENIb,  BOCCTAHOBHUTEIIb,
OKHCJICHUE W BOCCTAHOBJICHWE, aJUIOTpOINus, aM(OTEPHOCTh, XUMHUYECKasl CBS3b
(KoBaJIeHTHasi, WOHHAs, META/NINYECKasi), KPUCTAJUIMYECKas pemeTka, KOppo3us
METAJJIOB, CIUIABbI, CKOPOCTh XHUMHUYECKON pEaKIuu, MPEAeTbHO JIOIMyCTUMAas
koHueHTpanus [1/IK BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSTH 3TH
MOHSTHS IPU ONMMCAHUU BEILIECTB U UX MPEBPAILECHUN;



WCIIOJIh30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJeHUS (OpMYyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpPENENIATh BaJE€HTHOCTb M CTENEHb OKHCICHUS XUMHUYECKHUX DIJIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa, NPUHAJICKHOCTh BELIECTB K OMPEACIEHHOMY
KJIACCy COEOUHEHUN 1o QopMysiaMm, BUJ XUMUYECKON CBS3M (KOBAJICHTHAs, UOHHA,
METa/NINYecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HMOHA IO XUMHUYECKOU
dbopmyIie, XxapakTep Cpelibl B BOAHBIX PAacTBOpaX HEOPraHUYECKUX COCAMHEHHH, THII
KpUCTaJUIMYECKOW PEIIETKY KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbIci [lepuoanueckoro 3akona JI. 1. MenaeneeBa u J€EMOHCTPUPOBATH
€ro TIOHMMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh Tabmuunyio ¢popmy lleproanueckoit
CHUCTEMbl XUMHMUECKUX OJJIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHasg mnoarpynmna (A-
rpynmna)» u «nobounas noarpynna (b-rpynma)», Manele W OoOJIbIIME NEPHOJBI,
COOTHOCUTh 0003HAUYECHHS, KOTOpPhIE HMEIOTCS B TMEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKUX AJIEMEHTOB (COCTaB U
3apsj sApa, oOLIee YUCIIO0 3JIEKTPOHOB U PACTIPEAEIEHUE UX 10 AJIEKTPOHHBIM CIOSM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB OJJIEMEHTOB U UX
COEMHEHUI B IPEAEIIaX MAJIbIX IEPUOIOB U TTIABHBIX NOATPYIMI C YYETOM CTPOECHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATH XUMHUUECKUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (MO YUCIYy U COCTaBY YYACTBYIOIIMX B PEAKIMMU BEIIECTB, MO TEIJIOBOMY
3¢ (}exTy, M0 UBMEHEHHIO CTENEHEN OKUCIICHHS] XUMHUYECKUX 3JIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATh) OOLIME M CHEHU(PUYECKHEe XUMHUYECKHUE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPAKAasi ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUIA;

COCTAaBJISITh YPAaBHEHUS 3JIEKTPOJUTHYECKON TUCCOIMALNM KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE M COKpAIEHHBIE YPABHEHUS PEAKIMil HOHHOTO OOMEHa, ypaBHEHUS peaKIIuii,
MOATBEP)KIAIOIIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3M MEXKIY BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHCca ITHX PEaKInii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAaHMSI XUMUYECKHUX MPEBPAILCHUIN B PA3IMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JI0JIF0 XMMHYECKOTO 3JIEMEHTA MO (OpMYyJie COEIMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKnu;

coONoIaTh MpaBuia MOJB30BAHMUS XMMHUYECKOM TOCYIOM H  JabopaTOPHBIM
0o00OpyI0OBaHMEM, a TaKKe MpaBWia OOpAaIlleHHUs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKUMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJTYUYCHHUIO
U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U yTIIEKUCIIOTo Ta3a);

IPOBOJUTH PEAKLIUU, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpomMua-, MOIUI-, KapOoHaT-, docdar-,
CWIHMKAT-, Cyiab(}ar-, THAPOKCUI-UOHBI, KAaTHUOHHI aMMOHHS M HOHBI H3YUYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEPAIlMd MBICIUTEIBLHON JEATEIbHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IeHNe, CHCTEeMAaTH3allMi0, BBISIBICHUE MPUIMHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHUsI CBOWCTB BEIIECTB M XWMHUYECKUX PEAKLHUN, €CTECTBEHHO-
Hay4yHbIE METOJbl TMO3HAaHMUS — HaOJMIOJEeHHe, U3MEpPEHUue, MOJICIUPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIM ).



TemaTH4yeckoe IJIAHUPOBAHUE

8 Kimacc

Taoauna 1.
Ne || HammeHoBaHME pa3fesioB U TEM MPOTPAMMBI ‘ KonmuectBo wacos DnexTpoHHbIe (IUPPOBEIE)
n/m Bcero|| KoHTposbHbIe I[IpakTHueckue 0bpasoBaTeNbHbIE PeCypChl
paboThI paboThI
Pa3nen 1. [lepeoHayaibHbIe XUHMHYECKHE MOHATHSI
1.1 |[Xumus — BaxkHas 00JaCTh €CTECTBO3ZHAHUS U 5 2 [[BuGmmoTteka LIOK
IIPAKTHUYECKOM JCITeIbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 |BemiecTBa U XMMHYECKHAE PEAKITUN 15 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]
‘I/ITOFO 10 pasiely H 20 H

‘Pame.n 2. Baxcneiimue npeacTaBuTe/ I HCOPraHUYECKUX BelleCTB

2.1 |[Bo3nyx. Kucnopon. [lonstue 06 okcuaax 6 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41837c]]
2.2 || Bonopon.IloHsITHE O KHCIIOTAaX M COJISIX 8 1 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f41837c]]
2.3 ||Boma. PactBopsl. [ToHsTHE 00 OCHOBAHUSX 5 1 1 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KJIACCHl HEOPTAHUYECKUX 11 1 1 [[bubmunoTexa [JOK
COeMHEHU I https://m.edsoo.ru/7f41837c]]
Hroro no pazaeny H 30 H

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognyeckas cucrema xumuueckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuuyeckas cBsi3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

3.1

[lepronnueckuii 3akoH u Ilepuoanueckas
CHCTEeMa XUMHYEeCKuX dneMeHToB J[. W.
MenpeneeBa. CTpoeHue aroma

7

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]
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Ne || HammenoBanue pa3ziesioB ¥ TEM IPOrPAMMBI KonuyecTBo yacos OnextpoHHbie (TU(POBLIE)
n/m Bcero|| KoHTposbHbIe I[IpakTuueckue 0bpasoBaTeNbHbIE PeCypChl
paboThI paboThI
3.2 | Xumudeckas cBsizb. OKHCIUTEIBHO- 11 2 [[bubmmoTeka [TOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c]]
Wroro mo pazneny 18 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41837c]]
OBHLIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOT'PAMME
9 KJIACC
Ne HanmMmenoBanne pa3aenos ¥ TEM MIPOTPAMMBI KonuuectBo vacos ‘ OnexTpoHHbIe (TU(POBHIE)
n/n Bcero KoHTponbHbIe I[TpakTHyeckue paboThI 06pasoBaTeNbHbIE PeCypChI
paboThI
Pasnen 1. BemecTBo 1 XuMu4ecKkne peakuuu H
1.1 |[ToBTOpeHue n yrayoneHne 3HaHUH OCHOBHBIX 1 [[bubamnoreka LIOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKI[Hi [[bubmuoTexa [IOK
https://m.edsoo.ru/7f41a636]]
1.3 |DmexTponuTHYECKas AUCCOMHAIHS. X UMHUYCCKHE 1 [[bubmuoTexa [IOK
PEaKIuu B pacTBOPax https://m.edsoo.ru/7f41a636]]

|I/IToro 110 pa3zeny

|Pa3;[eJ1 2. HeMeTaJlJIBI H UX COeTNHEHHS

2.1

O6H_[aﬂ XapaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB

VIA-rpynnel. ["amorenst

[[bubmuoTexa [TOK
https://m.edsoo.ru/7f41a636]]
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Ne HaumeHnoBaHue pa3ienoB U TeM IpOTrpaMMbl KonmuectBo vacos ‘ DnexTpoHHbIe (ITUPPOBBIC)
n/n Bcero KoHTponbHbIe I[IpakTHyeckue paboThI oGpasoBaTeNbHbIE pecypebl
paboThI
2.2 ||OG11ast XapaKTEpUCTHKA XUMUYECKHUX 3JIEMEHTOB 6 [[bubmuoTexa [IOK
VIA-rpynmsl. Cepa u e€ coeiuHeHHs https://m.edsoo.ru/7f41a636]]
2.3 ||OGr11ast XapaKTepUCTUKA XMMUYECKHUX 3JICMEHTOB V A- 8 1 1 [[bubmuoTexa [TOK
rpymmbl. A30T, Gochop U UX COeTUHCHHS https://m.edsoo.ru/7f41a636]]
2.4 ||OO6mIas XapakTepUCTUKA XUMHUYCCKHUX JIEMCHTOB 8 1 2 [[bubmuoTexa LIOK
IVA-rpynmel. Yriepoa v KpeMHUE U UX COCIMHCHHUS https://m.edsoo.ru/7f41a636]]
: 1|
|I/IT0ro 10 pa3aeny H 26 H ‘
|Pa3)1e.11 3. MeTa/liibl M HX COeAMHEHHUS H
3.1 |O6uue cBoiicTBAa METAILIOB 4 [[bubnmoreka [TOK
https://m.edsoo.ru/7f41a636]]
3.2 || Bakueiiiime MeTaIIbl K UX COEIUHEHUS 16 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
|
[MToro no paseny | 20 |
|Pa3z[eJ1 4. XuiMus M OKpYy:Kamomas cpeaa H
4.1 |BemecTBa M MaTepHaibl B )KH3HU YEIOBEKA 5 1 [[bubamnoreka LIOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pa3aeny H 5 H ‘
|OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME || 68 || 6 | 7 | |
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Tabmuma 2

8 kuacce
No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Bcero || Konrponbnsie |[Ipaktudeckue padotsr|| H3YICHIA 0bpasoBaTeNbHbIC PECYPChI
paboThI
1 [[[IpenmeT xumuu. Poiab XuMuu B )KM3HU 1 [[bubmmoTeka [TOK
yenoBeka. Tena u BemecTBal| https://m.edsoo.ru/ff0d210c]]
2 [[[TonsiTHe 0 METOAX TTO3HAHUS B XUMUH | | 1 [[bubnuoTexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[TTpakTrueckas padora Ne 1 «IIpaBuna 1 [[bubmuoteka [IOK
paboTHI B 1a00OpaTOPHH U MPUEMBI https://m.edsoo.ru/ff0d23dc]]
oOparieHus ¢ J1abopaTopHbIM
obopymoBaHuEM» ||
4 |[[Yucteie BemecTBa U cMecH. CIIoCOOBI 1 [[bubnuoTexa [JOK
paszencHus cMecei]] https://m.edsoo.ru/ff0d26ca]]
5 |[[TTpakTuueckas pabota Ne 2 «Pa3nenenue 1 [[bubmuoTexa [JOK
cMmecel (Ha mpuMepe OYHCTKH TTOBAPCHHOM https://m.edsoo.ru/ff0d28c8]]
conn)»|]
6 [[ATOMBI 1 MOJEKYIIHI] ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 |[[XuMuyeckue 3meMeHThl. 3HaKH (CUMBOJIBI) 1 [[bubmuoTeka [IOK
XMUMHAYECKHX 3JICMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
8 |[[[IpocTsie u cioxHBIE BemIecTBa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 [[AToMHO-MOJIEKYISIpHOE yUeHue ] | 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 ||[[3axoH MOCTOSHCTBA COCTaBa BEIIECTB. 1 [[bubmuoTeka [IOK
Xumundeckas Gpopmysa. BaneHTHOCTD https://m.edsoo.ru/ff0d2eae]]
aTOMOB XMMHYECKHUX 3JIEMEHTOB] ]
11 ||[[OTHOCHUTENbHAS aTOMHAs Macca. 1 [[bubmuoTeka [TOK
OTHOCHTEIbHAS MOJICKYJIsIpHAs Macca]] https://m.edsoo.ru/ff0d323c]]
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Ne Tema ypoka KommyecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero || Kourponsusle |[IpakTuueckue padorei| H3YICHUA obpazoBaTenbHbIE PeCypCEI

paboThI

12 |[[[MaccoBas noJisi XHMHYECKOTO 3JIEMEHTA B 1 [[bubmmoTeka [TOK
coeMHEeHU ] | https://m.edsoo.ru/ff0d350c]]

13 |[[[KomuuecTBO BemecTBa. Monb. MomsipHas 1 [[bubmuoTexa [JOK
Mmaccal]] https://m.edsoo.ru/ff0d5230]]

14 |[[Du3nueckne U XUMUYECKUE SBICHHS. 1 [[bubmuoteka [IOK
Xumudeckas peaxius]] https://m.edsoo.ru/ff0d37fa]]

15 ||[[[Ipu3Haku U yca0BHsI IPOTEKAHUS 1 [[bubnuoteka [IOK
XMMHUYECKHX PEaKIuii]] https://m.edsoo.ru/ff0d3al16]]

16 ||[[3axoH coxpaHEHHs] MACChI BEIL[ECTB. 1 [[bubmuoteka [IOK
XUMUYECKHE YpaBHEHUS || https://m.edsoo.ru/ff0d3b88]]

17 |[[[Beraucienust KOJIU4ECTBA, MACCHI 1 [[bubnuoTexa [JOK
BEIIIECTBA 110 YPABHEHUSM XUMHUCCKUX https://m.edsoo.ru/ff0d5708]]
peakiuii] ]

18 |[[Knaccuduxanus XMMUYECKUX peaKIii 1 [[bubmanoreka LIOK
(coemMHEeHHMS, PA3TIOKCHHUS, 3aMEIIICHHS, https://m.edsoo.ru/ff0d3f34]]
obOMmeHa)]|

19 |[[[M. B. JloMOHOCOB — y4Y&HBIii- 1 [[bubmuoTeka [IOK
sHnmkIoneauct. O6o0IIeHHe U https://m.edsoo.ru/ff0d40c4]]
CUCTEMaTHU3alMs 3HAHUM | |

20 |[[KouTponbHas pabota Nel mo Teme 1 1 [[bubmnoreka LIOK
«BelecTBa 1 XUMHUECKUE PEAKITUIN» ] https://m.edsoo.ru/ff0d4290]]

21 |[[Bo3nyx — cMech razoB. CocTaB BO3ayxa. 1 [[bubmnoreka LIOK
Kucnopom — 37eMeHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e]]
O3oH]]

22 |[[Pusnueckre U XUMUYECKUE CBOWCTBA 1 [[bubmuoTeka [IOK

KHCJI0pOAa (peakuy OKUCIIEHHs, TOPEHNUE).

[TonsiTre 06 okcuaax|]

https://m.edsoo.ru/ff0d4614]]
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Ne Tema ypoka KommyecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Bceero || Kourponsusle |[IpakTuueckue padorei| H3YICHUA obpasoBatenbHbIe PeCypChl
paboThI

23 ||[[Crioco0bI moTy4YeHus KUCIOpOa B 1 [[bubmmoTeka [TOK
1a00paTOPHH U MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a]]
[Ipumenenue kucnoponal]

24 |[[TerutoBoii 3(pPeKT XUMHUECKON PEaKIInH, 1 [[bubmmoreka LIOK
MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790]]
9K30- U SHJOTEPMUUYECKHUX PeaKiusiX ||

25 |[[TommuBo (He(Th, yroiib U METaH). 1 [[bubnuoTexa [JOK
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a]]
peAoTBpaIeHNus| |

26 ||[[[IpakTuueckas pabota Ne 3 o Teme 1 1 [[bubmuoteka [IOK
«[TonmyueHue u coorpaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2]]
M3Y4YEHUE €ro CBOMCTBY ||

27 |[[Boaopon — 37€MEHT U IpoCToe 1 [[bubmanoreka LIOK
BertecTBo. Haxosxaenue B pupose]] https://m.edsoo.ru/ff0d4dd0]]

28 |[[Pu3nueckue ¥ XUMHUECKHE CBOMCTBA 1 [[BuGmmoTteka LIOK
Bosiopona. [Ipumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]

29 |[[[TonsiTHE O KHUCIOTAX U COJAX] | 1 [[bubmuoTexa [JOK

https://m.edsoo.ru/ff0d50d2]]

30 |([[CnocoOsl momyyeHHs BOAOPOIa B 1 [[bubmnoreka LIOK
nabopatopun]] https://m.edsoo.ru/ff0d4dd0]]

31 |[[[TIpakTudeckas padota Ne 4 1o Teme 1 1 [[BubmmoTexa IIOK
«[lomyuenue u cobupanue Boopo/a, https://m.edsoo.ru/ff0d4f42]]
M3y4YeHHUE ero CBOMCTBY ||

32 |[[[MonspHsIii 00bEM Ta30B. 3aKOH 1 [[bubmuoTeka [IOK
Asoranpo]] https://m.edsoo.ru/ff0d542¢]]

33 ||[[Beraucnenus 00bEMa, KOTUIECTBA 1 [[PubmuoTexa [JOK

BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BbEMY] |

https://m.edsoo.ru/ff0d55a0]]
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Ne Tema ypoka KommyecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero || Kourponsusle |[IpakTuueckue padorei| H3YICHUA obpasoBatenbHbIe PeCypChl

paboThI

34 |[[Bbruucienuss 00bEMOB Ta30B 110 1 [[bubmuoTeka [IOK
YpaBHEHHIO PEAKIMK Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708]]
00BEMHBIX OTHOIIIEHUH Tra30B]]

35 |[[DPu3nueckue ¥ XUMHUCCKHE CBOMCTBA 1 [[bubmuoTeka IIOK
BOJIBI]] https://m.edsoo.ru/ff0d587a]]

36 |[[[CocTaB ocHOoBanui. [loustue 06 1 [[bubmuoteka [IOK
UHAUKaTOpax|] https://m.edsoo.ru/ff0d59e2]]

37 |[[Bona xak pactBopuTenb. HackleHHbIC 1 1 [[bubmuoTeka [IOK
HEHACBIIIEHHBIC pacTBOPbI. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40]]
BEIIIECTBA B pacTBOpE] ]

38 |[[ITpakTrueckas padora Ne 5 mo Teme 1 1 [[bubmuoTeka [IOK
«[IpuroTosyeHue pacTBOPOB ¢ https://m.edsoo.ru/ff0d5eba]]
OnpeAeIEHHON MacCOBOM 10en
PacTBOPEHHOTO BEIIECTBAY ||

39 ||PybOexwHbIii kKoHTpONB. KOHTpOJIBHAS paboTa 1 1 [[bubmuoTexa [JOK
Ne2 o Teme «Kucnopona. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342]]

40 |[[Oxcumbl: cocTaB, KiIacCHPHUKAIHS, 1 [[bubmuoTexa [JOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d664e]]

41 |[[Tlony4eHHne U XUMHYECKHUE CBOMCTBA 1 [[bubmuoTeka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664e]]
OKCHJIOB] |

42 |[[OcHoBaHus: cocTaB, KiacCUPUKALINS, 1 [[bubmunoTexa [JOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d67ca]]

43 |[[Tlomy4yeHHne 1 XUMHYECKHUE CBOMCTBA 1 [[bubmuoTeka [IOK
OCHOBaHHUi]] https://m.edsoo.ru/ff0d67ca]]

44  |[[KucnoTsl: cocTaB, Kiaccudukanms, 1 [[BubmmoTtexa IIOK

HOMEHKJIaTypa]]

https://m.edsoo.ru/ffOdfee2]]
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Ne Tema ypoka KommyecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Bceero || Kourponsusle |[IpakTuueckue padorei| H3YICHUA obpasoBatenbHbIe PeCypChl
paboThI
45 |([[[TomyyeHue U XMUMHUYECKHE CBOMCTBA 1 [[bubmmoTeka [TOK
KHCJIOT] | https://m.edsoo.ru/ffOdfee2]]
46 |(|[[Comu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI 1 [[bubmuoTexa [JOK
MOJIyYCHHSI, XUMUYECKUE CBOMCTBA] ] https://m.edsoo.ru/00ad9474]]
47 |[[TIpakTtuyeckas pabora Ne 6. Pemenue 1 1 [[bubmuoteka [IOK
HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME https://m.edsoo.ru/00ad9b7c]]
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCAMHEHMI ] |
48 |[[TeneTmueckas CBI3b MEXKIY KiIacCaMHU 1 [[bubnuoTexa [JOK
HEOPraHUYECKUX COETUHEHNUH |] https://m.edsoo.ru/00ad9a50]]
49 |[[O6001IeHe U cucTeMaTH3aIus 3HaHU | | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ad9cb2]]
50 |[[KouTponpHas padora Ne3 mo Teme 1 1 [[bubmmoTeka [IOK
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela]]
coenuHeHui" ||
51 |[[IIepBble MONBITKH KIacCU(PUKAITIH 1 [[bubmanoreka LIOK
XMUMHUYECKHX 3JIeMeHTOB. [ToHATHE O https://m.edsoo.ru/00ad9ffa]]
rpynnax CXOAHbIX 3JIEMEHTOB] ]
52 |[[IIepuognueckuii 3akoH u [lepuoanyeckas 1 [[bubmnoreka LIOK
crcTeMa XUMHUYECKUX diieMeHToB J]. 1. https://m.edsoo.ru/00ada52c]]
MenpneneeBal]
53 ||[[[Teprosl, TpYyMITBI, MTOATPYIIIH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ada52c]]
54  |[[Ctpoenue aromoB. CocTaB aTOMHBIX S7EP. 1 [[bubmnoreka LIOK
N3otomsi]] https://m.edsoo.ru/00ada342]]
55 |[[CTtpoeHmE 2IIEKTPOHHBIX 000JI0UEK aTOMOB 1 [[PubmuoTexa [JOK

aneMeHToB llepuoanyeckoii cucremst . M.
Menpaeneenal]]

https://m.edsoo.ru/00ada6bc]]
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Ne Tema ypoka KommyecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero || Kourponsusle |[IpakTuueckue padorei| H3YICHUA obpasoBatenbHbIe PeCypChl

paboThI

56 ||[[XapakTepHucTHKa XUMHUYECKOTO dJIEMEHTa 1 [[bubmmoTeka [TOK
110 €ro MoyIoKeHuo B [leproanueckoit https://m.edsoo.ru/00ada824]]
cucreme /1. 1. Menneneenal ]

57 |[[3nauenue [lepuoanueckoro 3akoHa Jijist 1 [[bubmmoTeka [TOK
pa3BUTHS HAyKu U pakTuku. J[. U. https://m.edsoo.ru/00ada96e]]
MenpeneeB — y4€HBIN, IEJAror U
rpakjaaHuH]||

58 |[[DnekTpooTpULIaTeIbHOCTH aTOMOB 1 [[bubmuoTeka [IOK
XMUMHYECKHX 3J1eMeHTOB/ Beepoccuiickast https://m.edsoo.ru/00adaab8]]
mpoBepoyHas padora ]]

59 |[[MoHHas XuMHYECKas CBS3b]] 1 [[BuGmmoTteka LIOK

https://m.edsoo.ru/00adac34]]

60 |[[KoBaneHTHas moisipHasi XUMHYECKast 1 [[bubmuoTeka [IOK
CBsI3b]] https://m.edsoo.ru/00adaab8]]

61 |[[KoBaneHTHasI HETIOISIpHAS XHMHYECKAsT 1 [[BuGmmoTteka LIOK
CBsI3b]] https://m.edsoo.ru/00adaab9]]

62 |KontposbHas padota Ned o Teme 1 1 [[bubmmoTeka [IOK
«Ctpoenue aroma. XMMUYECKAasl CBSA3bY https://m.edsoo.ru/00adae28]]

63 |[[Crenenb okucneHus|| 1 [[bubmuoTeka [IOK

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

64 |[[OkuCcIUTEIBHO-BOCCTAHOBUTEIILHBIC 1 [[PubmuoTexa [JOK
peakiuu|] https://m.edso00.ru/00adb076]]

65 |[[OxucnuTenu U BOCCTAHOBUTEIH] | 1 [[BubmmoTexa IIOK

https://m.edso0.ru/00adb486]]

66 |([[O60OIIeH e 1 cucTeMaTH3aIKs 3HAHNUH || 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00adb33c]]

67 ||VToroBBIi KOHTPOJIH 3HAHUHT 1 1 [[bubmuoTexa [JOK

https://m.edso0.ru/00ad9cb2]]
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Ne Tema ypoka KommyecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Bceero || Kourponsusle |[IpakTuueckue padorei| H3YICHUA obpasoBatenbHbIe PeCypChl
paboThI
68 |([[O000IeH e 1 cucTeMaTH3aIKS 3HAHUH || 1 [[bubauoreka [IOK
https://m.edsoo.ru/ff0d61c6]]
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
I[TPO'PAMME
9 KJIACC
Ne Tema ypoka KosnruectBo yacos ‘ Iata DrekTpoHHbIe IU(pPOBBIE 0OPa30BaTEIBHBIC
n/n Beero KoHTponbHsie [pakTuueckue paboTsr || A3YICHHA pecypesl
paboThI
1 |loBropenue. Ileproandeckuii 3aK0H. 1 [[bubmuotexa [JOK
[Mepuomuueckas cicTeMa XUMHYECKUX https://m.edsoo.ru/00adb59¢]]
sanemenToB J[. 1. MenpaeneeBal]]
2 |[ToBTOpeHME. 3aKOHOMEPHOCTH B H3MECHEHHUH 1 [[bubmuoTexa [IOK
CBOWCTB XUMHUECKUX DJIEMEHTOB TEPBBIX https://m.edsoo.ru/00adb6b6]]
TpEX nepuoaos]|
3 |[[Knaccudukanus 1 HOMEHKIATypa 1 [[bubmmoTeka [IOK
HEOPraHUYeCKUX BelecTB]] https://m.edsoo.ru/00adb7e2]]
4 |[[[Bumbl XUMUYECKOM CBSI3U M THITBI 1 [[bubmuoTexa [IOK
KPHCTAJUTMIECKUX PEHIETOK ] ] https://m.edsoo.ru/00adbac6]]
5 |[[[Kmaccnpukanys XUMHYECKHX PEaKIuii 1Mo 1 1 (1
pa3IMYHbBIM NpU3HaKaMm| |
6  |[[TToHsATHE O CKOPOCTH XUMHUECKOU 1 [[bubmuoTexa [IOK
peakiuu. [IoHsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbchO0]]
reTepOreHHBIX peaKklusx|]
7 || Bxoguas quarHoctrka. KontponsHas pabora/| 1 [[bubmmoTexa IIOK
Nel o Teme «IToBTOpEHUE U yTIyOJicHHE https://m.edsoo.ru/00adbe9a]]
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Ne Tema ypoxka KomnunuectBo yacos ‘ [Hara DJeKTPOHHEBIE IU(PPOBEIE 00pa30BATEIEHBIE

n/m Bcero KoHTponsHbIe IIpaktHueckue pabotsr | M3y ICHIA pecypceet

paboThI
3HaHUI OCHOBHBIX Pa3JIelioB Kypca 8
Kiaccan|]

8 |[[TToHsATHE O XUMUYECKOM PABHOBECHH. 1 [[bubaunoreka [JOK
®daKTOpBbI, BAUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c]]
XUMUYECKON PEAKLIUU U IIOJIOKEHUE
XUMHUYECKOTO paBHOBECHS | ]

9 |[[OkucnuTENEHO-BOCCTAHOBUTEIBHEIE 1 [[Pubmmoreka LIOK
peakiumn]] https://m.edsoo.ru/00adcade]]

10 |[[Teopus 31€KTPOIUTHIECKOMN TUCCOHALINH. 1 [[bubnuoTexa [IOK
CuibHBIC U ClTa0bIe AIEKTPOJIUTHI] | https://m.edsoo.ru/00adcd68]]

11 |[[MoHHBIC ypaBHEHHUS pEaKIIni ] 1 [[bubmmoTeka [IOK

https://m.edsoo.ru/00add448]]

12 |[[XumHuecKHe CBOMCTBA KUCIIOT U 1 [[bubnuoTexa [IOK
OCHOBAHHUI B CBETE MPEICTaBICHUH 00 https://m.edsoo.ru/00add5d8]]
AJIEKTPOIIMTUICCKOM TUCCOIHALINH | |

13 ||[[XumuuecKkue CBOMCTBA COJIEl B CBETE 1 [[bubaunoreka [JOK
MIPEJICTAaBICHUA 00 IIMEKTPOIUTUIECKOM https://m.edsoo.ru/00add8b2]]
JTcconranuu| |

14 |[[TIonsTHE O TUAPOIH3E COJIEH]] 1 [[bubimoTexa [IOK

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

15 |[[[OGoO0IeHNE 1 cuCTeMaTH3aIs 3HAHUH || 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00addd12]]

16 |[[TIpakTudueckas pabota Ne 1. «Pemrenue 1 1 [[bubmuoTexa [IOK
AKCIEPUMEHTAIBHBIX 3a71a49»]] https://m.edsoo.ru/00addbfa]]

17 |[[[KorTpompHas padota Ne2 o Teme 1 1 [[bubaunoreka [JOK
«ONEeKTPONUTHYECKAs TUCCOIHAIIHS. https://m.edsoo.ru/00addec0]]
XHUMUYECKUE PEaKIIMU B PaCTBOpax» ||
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Ne Tema ypoka KoanuectBo yacoB ‘ [ara DnexTpoHHbBIe IU(POBBIE 00pa3oBaTeIbHBIC
n/m Bcero KoHTponsHbIe IIpaktHueckue pabotsr | M3y ICHIA pecypceet
paboThI

18 |[[O6miast xapaKTepUCTHKA raIOreHOB. 1 [[Bubaroreka IIOK
XUMUYECKHE CBOMCTBA Ha IpUMepe XJjiopa]] https://m.edsoo.ru/00addfe2]]

19 |[[XmopoBoaopos. CossiHasi KHCIIOTA, 1 [[bubmmoTeka IIOK
XMMHUYECKHE CBOMCTBA, ITOJTyUYCHHE, https://m.edsoo.ru/00ade104]]
npuMeHeHue]| |

20 |[[ITpakTuueckas pabora Ne 2 o Teme 1 1 [[bubaunoreka [JOK
«[TomyveHue COISIHOM KUCITOTHI, M3y4YeHHUE e https://m.edsoo.ru/00ade348]]
CBOMCTB»]]

21 |[[BbruuciieHHs IO YPaBHEHUSAM XUMHYECKUX 1 [[bubnuoTeka [IOK
peaKIvii, €CJIM OJIMH M3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488]]
n30bITKE] |

22 |[[O6mmast xapakTeprCcTHKa 3JIeMeHTOB VIA- 1 [[bubnuoTexa [IOK
rpyrs]] https://m.edsoo.ru/00ade64a]]

23 |[[[AmmoTporHbie MOAM(HUKAIINN CEPBI. 1 [[bubimoTexa [IOK
Haxosxnenue cepsl U €€ COSTUHCHU B https://m.edsoo.ru/00ade64a]]
npupoae. XMMHUYECKHE CBONCTBA Cephl] |

24 |[[CepoBomopo, cTpoeHH e, (pru3ndecKue u 1 [[Bubmmoreka [JOK
XHUMHUYECKHE CBOWCTBA] | https://m.edsoo.ru/00ade802]]

25 |I[[Oxkcump! cepbl. CepHasi KHCIIOTA, 1 [[Bubmmoreka [JOK
¢duznUecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28]]
npuMeHeHue] |

26 |[[XuMuuecKue peaKiliH, JIeXKallie B OCHOBE 1 [[buoimoTeka [IOK
MIPOMBIIIIJIEHHOTO CIIOC00a MOTyYeHUS https://m.edsoo.ru/00adec8a]]
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsA3HEHNE
OKPY’KaloIlel cpeiibl COEAMHEHUSIMU CEPHI] |

27 ||[[BerumcieHre MacCOBOM JOIH BBIXOIA 1 [[bubaunoreka [JOK

IIPOJYyKTa peakuuu|]

https://m.edsoo.ru/00adec8a]]
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No Tema ypoka KonugectBo gacos ‘ Hata DnexTpoHHbBIe IU(POBBIE 00pa3oBaTeIbHBIC

n/n Bceero KoHTponsHbIe IIpaktHueckue pabotsr | M3y ICHIA pecypest

paboThI

28 |[[[O6mias xapakTepHCTHKA 3JIeMEHTOB VA- 1 [[Bubaroreka IIOK
TpyIIbl. A30T, paCIPOCTPAHEHHE B IIPHPO/IC, https://m.edsoo.ru/00adeeab]]
(U3UYECKHe U XMMUYECKHE CBONCTBA] |

29 |[[AMMHuaK, ero pU3UIEeCKUe ¥ XUMHUYCCKHE 1 [[bubmuorexa [JOK
CBOWCTBA, MOJYUYCHHUE U IPUMECHEHUE] | https://m.edsoo.ru/00adf004]]

30 |[[[TpakTrueckas pabora Ne 3 o Teme 1 1 [[bubmmoTeka IIOK
«[lomyueHre aMMHaKa, U3y4eHUE €ro https://m.edsoo.ru/00adf180]]
CBOMCTB»]]

31 |[[A3oTHas KuciIOTa, €€ PU3HUECKUE U 1 [[Bubmroreka [TOK
XHUMHUYECKHE CBOWCTRA] | https://m.edsoo.ru/00adf306]]

32 |[[[Micnionb30BaHNEe HUTPATOB U COJICH 1 [[bubaunoreka [JOK
aAMMOHHS B KQUECTBE MHUHEPATbHBIX https://m.edsoo.ru/00adf518]]
ya00peHuil. XuMHUYECKOe 3arpsi3HEHUE
OKpY’KaroIllel cpeabl COEAMHEHUSIMHU a30Ta] |

33 |[[@octop. Okcun pocdopa (V) u 1 [[Bubauroreka [TOK
dbochopHas kucnora, GU3HUECKUE U https://m.edsoo.ru/00adf68a]]
XHUMUYECKHE CBOWCTBA, MOJyueHHE] ]

34 |[[Ucnionb3oBanue GochaToB B KaUeCTBE 1 [[bubaunoreka [JOK
MUHEpaJIbHBIX YI00peHHid. 3arps3HeHue https://m.edsoo.ru/00adfc20]]
MIPUPOTHOM cpenbl hocdaTamu]]

35 ||PyOexHbIi KOHTPOJIb 3HAHUI 1 1

36 |[[Yraepon, pacipocTpaHEeHHE B IPUPO/IE, 1 [[Bubmaroreka ITOK
¢bu3nUecKre U XUMUYECKUE CBOWCTBA] ] https://m.edsoo.ru/00adfd9c]]

37 |[[[Okcuabl yriaepona, ux GU3NUECKUE U 1 [[bubmuoTexa [IOK
XMMHUYECKHE CBOMCTBA. DKOJOTHUECKUE https://m.edsoo.ru/00adfebe]]
POOJIEMBI, CBSI3aHHBIC C OKCUIOM YTIIEpo/ia
(IM]]
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No Tema ypoka KonugectBo gacos ‘ Hata DnexTpoHHbBIe IU(POBBIE 00pa3oBaTeIbHBIC

n/m Bcero KoHTponsHbIe IIpaktHueckue pabotsr | M3y ICHIA pecypceet

paboTEI

38 || [[VrompHast Kuca0Ta K €€ COIH]] 1 [[Bubaroreka IIOK

https://m.edsoo.ru/00ae006c¢]]

39 |[[[TpakTuueckas pabora Ne 4 o Teme 1 1 [[bubaunoreka [JOK
"TTonmy4yeHHe YrIIEKHUCIIOrO rasa. https://m.edsoo.ru/00ae027¢]]
KavectBenHas peaxiysi Ha KapOoHaT-HoH"]]

40 |[[TIepBoHaYabHbIC TOHATHS 00 1 [[bubaunoreka [JOK
OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢]]
COCIMHEHMSIX yriiepoal]|

41 |[[KpeMmHHMii 1 €ro coequHEeHNs] ] 1 [[Bubmroreka [TOK

https://m.edsoo.ru/00ae080a]]

42 |[[[IpakTrueckas padota Ne 5. Perrenue 1 1 [[bubmmoTexa IIOK
HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME https://m.edsoo.ru/00ae0bf2]]
«BaxkHenme HeMeTalulbl U UX
COEJIMHEHUS» | |

43  |[[KonTponbHas paboTa Ne3 mo Teme 1 1 [[bubmuoTexa [IOK
«BakuHeinme HeMeTauTbl U UX https://m.edsoo.ru/00ae0el8]]
COEIMHEHUS» | |

44 |[[O61mas XxapaKTeprUCTHKAa XUMUIECKUX 1 [[bubmmoTeka [IOK
AJIEMEHTOB — METAJUIOB. MeTainuecKas https://m.edsoo.ru/00ae103¢e]]
CBSI3b U METAJTMUECKAs KPUCTAITHYCCKAsT
peméTka. PU3MUECKUE CBOMCTBA METAIIOB] |

45 |[[XuMudeckue CBOMCTBA METAJLIOB. 1 [[bubmuoTexa [IOK
DIEKTPOXUMHUYCCKHI PSIT HAPSHKEHU I https://m.edsoo.ru/00ae1156]]
MeTaJuioB] |

46  |[[[O61mue criocoOb! MOTyYeHUS] METAJLJIOB. 1 [[bubmuoTexa [IOK

CrutaBsl. BeranciieHus o ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIM OUH U3
pEareHTOB COJIEPKUT MPUMECH | |

https://m.edsoo.ru/00ae1156]]
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AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«Baxuneime MeTamibl ¥ UX COeAUHEHUs» ||

No Tema ypoka KonugectBo gacos ‘ Hata DnexTpoHHbBIe IU(POBBIE 00pa3oBaTeIbHBIC
n/m Bcero KoHTponsHbIe IIpaktHueckue pabotsr | M3y ICHIA pecypceet
paboThI
47 |[[TToHsiTHE O KOPPO3HH METAILIOB]] 1 [[Bubaroreka IIOK
https://m.edsoo.ru/00ae1278]]
48 |[[[LLlenounbIc MeTaLIbI] | 1 [[Bubaroreka [TOK
https://m.edsoo.ru/00ae14b2]]
49 |[[Okcupl ¥ THAPOKCUIBI HATPHS U KaTusi| | 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/00ae14b2]]
50 |[[[[IlemouH03eMeIbHBIE METAILIBI — KaJIbIIHIA 1 [[Bubauroreka [TOK
1 MarHui|| https://m.edsoo.ru/00ae15e8]]
51 |[[BaxHeiiire COeTMHEHUS KaIbIns|] 1 [[bubmmoTexa [IOK
https://m.edsoo.ru/00ae15e8]]
‘52 ‘[[0606H16HI/IG U CHCTEMAaTHU3alus 3HAHHMIA ] ] H 1 H ‘ ‘[D]
33 ||[[P’KécTkoCcTh BOMBI M CIIOCOOBI €€ 1 [[bubaunoreka [JOK
yCTpaHEeHUs || https://m.edso00.ru/00ae1886]]
54 |[[TIpakTuyeckas pabora Ne 6 o Teme 1 1 [[bubnuoTexa [IOK
"YKECTKOCTH BOBI 1 METOIBI €€ https://m.edsoo.ru/00aelae8]]
ycTpaHeHus"||
S5 |[[[AnromMuHU#] ] 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/00aelc64]]
56  |[[[AM(oTepHbIe CBOICTBA OKCHIA U 1 [[bubmuoTexa [IOK
rHIpoKcuaal] https://m.edsoo.ru/00aelc64]]
57 |[[PKemneso]] 1 [[Bubnuoteka LIOK
https://m.edso0.ru/00ae1d86]]
58 |[[[Okcuapl, ruapokcust u conu xenesa (1) u 1 [[bubmuoTexa [IOK
xenesa (I11)]] https://m.edsoo.ru/00ae35e6]]
‘59 ‘[[O606H_ICHI/IC U CHCTEMaTH3alMs 3HaHUH]] H 1 H ‘ ‘[[]]
60 |[[TIpakTuueckas pabora Ne 7. Pemrerue 1 1 [[Bubaroreka [TOK

https://m.edsoo.ru/00ae3de8]]
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Ne Tema ypoxka KomnunuectBo yacos ‘ [Hara DJeKTPOHHEBIE IU(PPOBEIE 00pa30BATEIEHBIE
n/m Bcero KoHTponsHbIe IIpaktHueckue pabotsr | M3y ICHIA pecypceet
paboThI
61 |[[BbruncieHus Mo ypaBHEHUSAM XUMHUECKUX 1 [[Bubaroreka IIOK
peaKIvii, €CJIM OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ae1750]]
M30BITKE WU COACPIKUT IIPUMECH.
Brrunciienuss MaccoBoil J0JIM BbIXOJa
MPOAYKTa peakuu]||
62 ||[KoutpospHas pabora Ned o Teme 1 1 (1
«BaxkHenmme METaJJIbl U UX COCIMHEHUS
63 |[[O6oGmenne u cucrematusamms suanmii]] || 1 [ | [
64 |[[BermiecTBa 1 MaTepHalbl B TOBCEIHEBHOM 1 [[bubnuoTeka [IOK
KHU3HH YesioBeKa] | https://m.edsoo.ru/00ae3f50]]
65 |[[Xumuueckoe 3arpsi3HEHHE OKPYKAIOIICH 1 [[bubmrorexa LIOK
cpenpi]] https://m.edsoo.ru/00ae4270]]
66 |([[Posib XUMHH B peIICHHN KOJIOTUIECKUX 1 [[bubamnoreka [IOK
pobiem]] https://m.edsoo.ru/00ae4270]]
67 ||ToroBeiii KOHTPOIIB 32 Kypc 9 Kiacca 1 1 [[Bubmmorexa [JOK
https://m.edsoo.ru/00ae0d0a]]
68 ||O0o0OIICHNE U CHCTeMAaTH3aIUS 3HAHUI 1 [[Bubaroreka [IOK
https://m.edsoo.ru/00adb33c]]
OBHIEE KOJIMYECTBO YACOB I1O 68 6 7
I[TPOIT'PAMME
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