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COAEPKAHUE OBYYEHMUS

8 KITIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HUA Ye€JIOBEKA. XMMHUsA B CUCTEME HayK. Tema u
BemecTBa. OU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsHME BemecTB. [loHsaTue o
MeTo/1axX Mmo3HaHusl B XxuMuu. Yucteie BeniectBa u cMecu. CriocoObl pa3aesieHus: cMecel.

ATOMBI W MOJEKYIIbl. XHUMHUYECKUE BIEMEHTbl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTbie U CIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas atoMHas wmacca. OTHOcCUTEIbHAsS
MOJIEKYIsIpHas Macca. MaccoBasi 10Jisl XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. MonspHass macca. B3auMoOCBsA3b KOJIUYECTBA, MAcChl U
qucia CTPYKTYPHBIX €IMHMUIL BerlecTBa. Pacuétel o hopMynamMm XUMUYECKUX COSAUHEHUM.

OU3NYECKUEe U XUMUUYECKHE SIBICHUSA. XUMHUYECKAs Peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHUs MAacChl BEIIECTB. XHUMHUYeCkue ypaBHeHus. Kiaccudukaius XAMHYECKUX
peakiuii (CoeMHEHNs, Pa3JIOKEHUS, 3aMelIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYI0H, MpaBWiIaMu pabOThl B JabOpaTopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTropHbIM 00OpPYIOBAaHUEM, U3yU€HUE U ONucaHue (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HaOmMoneHUEe (u3nyeckux (IUIaBICHUE BOCKA, TasHHE
JbJIa, paCTUPAHHUE caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XUMHYECKHUX (TOpeHUE
CBEUM, MPOKAJMBAHUE MEIAHOM MPOBOJOKH, B3aMMOJCWUCTBHME MeEJa C KUCJIOTOMN) SBJICHUU,
HAOJIIO/ICHNE U ONMCaHUe TTPU3HAKOB IMTPOTEKAHUS XUMUUECKUX peakiuii (pa3iokeHue caxapa,
B3aUMOJICHCTBUEC CEPHOM KHUCIIOTHI C XJIOpUAOM Oapwuis, pasiokeHue ruapokcuaa menu (1)
IIpY HarpeBaHWU, B3aMMOJICUCTBHUE kene3a ¢ pacTBopoM conu meau (Il), uzydenue cnocobon
pasleNieHusl CMeceil: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BBIMAPUBAHME, NUCTUIUISAIUS,
xpomarorpadus, TMpOBEIECHWE OYUCTKU IIOBAPEHHOW CONM, HAOJIONeHHEe W OIHMCaHue
pE3YJIBTaTOB MPOBEJAEHHUS OMbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJieJield MOJIEKYN (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — 35eMeHT M MPOCTOE BELIECTBO.
Haxoxnenue xkuciopoma B Tpupone, (QU3MYECKHEe W XHUMHYECKHME CBOWCTBA (peakiuu
roperusi). Okxcunbl. [Ipumenenue xkuciopoma. CrocoObl MOMy4YeHUS KHUCIOpOAa B
naboparopuu U MPOMBIILIEHHOCTU. KpyroBopoT kuciopozaa B npupojae. O30H — ajuioTporHas
MOIHU(UKAIISA KHCIOPOIA.

TermoBoit 3 dekT XUMHYECKOW peaklnH, TECPMOXMMHUYECKHUE YpaBHEHHs, JK30- H
SHAOTEpPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
NapHUKOBOTO A PeKTa, pa3pymeHrne 030HOBOTO CJIOS.

Bonopon — asmemeHT M mpocrtoe BemecTBo. HaxoxkaeHuwe Bomopoma B NIPUPOJIE,
duznueckre 1 XMMUYECKNe CBOMCTBA, MPUMEHEHHE, CTIOCO0bI TomyueHus. Kuciors! u conu.

Monsipabiii 00bEM ra30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®usnyeckne cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble
HEHACBIIIEHHbIE PAcTBOPBI. PacTBOprMOCTH BewIECTB B BOJE. MaccoBas 10Jsl BEIIECTBA B
pactBope. XuMHUecKre cBoicTBa Bonbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopoTt BoJbl B Mpupoje. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYUCTKA
MPUPOIHBIX BO/I.

Knaccudukamus Heopranmdeckux coeaunennid. Oxcunbl. Kimaccudukamnus OKCHIIOB:
coieoOpazytonue (OCHOBHBIE, KHUCIOTHbIe, am(pOTEpHbIE) U  HecoJieoOpa3yrollne.
Homenkmarypa oxcuaoB. Pu3znueckue W XUMHUYECKHE CBOWCTBA OKCHAOB. llomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukamuss ocHoBaHWM: MEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. @U3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBaHUW. I[losyueHue
OCHOBAHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kuciaor. @u3ndeckue U XUMUYECKUe
cBoiicTBa KucoOT. Psa aktuBHOCcTH MeTaiuioB H. H. beketosa. Ilomyuenue kucior.

Comu. Homenkiiarypa coneit. @u3nyeckrue U XMMHYECKUE CBOMCTBA cotel. llomyuenue
COJIEH.



I'eHeTHYeCKas CBsI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepuUMenm:

Ka4yeCTBEHHOE OMpEIeNICHUE COJepKaHusl KUCIOpOo/ia B BO3IyXe, MOTyYeHue, coOupaHue,
pacrio3HaBaHUE U U3YyUYCHHE CBOMCTB KHUCIOpOa, HAOJIONECHHUE B3aUMOJEHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKPaIEHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U OINMUCAHUE WX CBOMCTB, MOJy4YEHHE, COOMpaHUEe, pPacllO3HABAaHUE U
W3yYeHHE CBOMCTB BOgOpoaa (ropeHue), B3aumMoneHcTBUE Bozjopoaa ¢ okcumoM menu (1)
(BO3MOXXKHO  HMCIIOJIb30BAaHHWE  BHJIEOMAaTepUasioB), HaOIIOneHHE  O00pas3loB  BEIECTB
KOJIMYEeCTBOM | MOJIb, MCCJIEIOBAaHME OCOOCHHOCTEW PAaCTBOPEHMsI BEIIECTB C PA3IUYHOM
pacTBOPUMOCTBIO, TPUTOTOBJICHUWE PACTBOPOB C  ONPEACIIEHHOW MAacCOBOW  JOJIEU
PacTBOPEHHOTO BEIIECTBA, B3aUMOJICMCTBHE BOJLI C MeTaulaMu (HaTpueM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPHUAIOB), HCCIIEIOBaHHE OOpPa3IOB HEOPraHUYECKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOMIOAECHUE M3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCIIOT M IIejo4el, u3zydeHue BizaummojneictBusi okcuna meau (ll) ¢ pactBopoMm cepHoit
KHUCJIOTBI, KHUCJIOT C METaJUlaMH, pEaklMil HEWTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHME OJHOIO MeTauia JAPYyruM H3 pacTBopa COJH, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxkHe1me Ki1acchl HEOPraHUYECKUX COSAUHECHUI».

Hepuonuyeckui 3axkoH U Ilepuoanyeckas cucremMa xumuyeckux diementos /I, U.
Menpeaeena. Crpoenue aTOMOB. Xumnuyeckas CBA3b. OxkucaIuTeIbHO-
BOCCTAHOBHMTE/IbHbIE PeaAKINH

[lepBble MOMBITKM KiIacCUPUKAIMK XUMUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX DJJIEMEHTOB (IIIEJIOYHBIC M IIEJIOYHO3EMENIbHBIE METasUIbl, TaJIOTeHbl, WHEPTHBIC
rasbl). JJIEMEHThI, KOTOpbIe 00pa3yroT aM(POTEPHBIE OKCUIBI U TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepuommueckas cucrema xumMudeckux »siaemeHroB [l. .
MenneneeBa. KoportkonepuonHass u jaiuuHHonepuogaHas (opmel [lepuonrdyeckoit cUCTEMBI
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYEeCKUU CMBICI
NOPSIAKOBOIO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX sjaep. W3orombl. OnekTpoHsl. CTpoeHwue
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX 3JeMeHTOB llepuonunueckoit
cucteMsl J[. . MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA MO €ro MOJI0KEHUIO B
[Tepuonnueckou cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJTINYECKUX
Y HEMETAJUNIMYECKUX CBOMCTB IO FPYIIAM U MEPUOIAM.

3nadenue [lepunonnueckoro 3akoHa u [lepruognyeckoil CUCTEMbI XUMUUYECKHUX DJIEMEHTOB
IJI pa3BUTHS Hayku v npakTuku. [{. 1. MenneneeB — y4€HbIN U rpakIaHUH.

XuMHU4YecKass  CBA3b. KoBanentHas  (mosisipHasl W HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPUILIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnEPUMEHm

M3y4YeHHE OOpa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THIPOKCHIA
LHMHKA C PACTBOPAMM KHCJIOT Y LIEJIO0UYEH, TPOBEICHUE ONBITOB, WLIFOCTPUPYIOIIUX IIPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUH PA3JIOKEHUS, COCIUHEHNUS ).

Mescnpeomemmuoie ceasu

Peanu3zanust MeXIpeaAMETHBIX CBSI3€H MPU U3YUEHUU XMMUU B 8 KJIaCCE OCYIIECTBRISAETCS
4yepe3 MCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK U TMOHSTHUH,
SIBJISIFOIIMXCS. CHCTEMHBIMM JJIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0O LIUKIIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHSA: HAy4yHbId (PakT, rumore3a, TEOpPHUsl, 3aKOH,
aHanM3, CHUHTE3, KiacCU(pUKalUsi, MEePUOAUYHOCTh,  HAOMIOACHUE,  OKCIICPUMEHT,
MOZEIUPOBAHKE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, GU3NUYECKHE BEIUYUHBI, CAUHULIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE311b1, ComHILE.

buonorus: dorocuntes, npixanue, omocdepa.

l'eorpadusi: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBO M XMMHYECKAsl peaKUMs

[Tepuonnueckunt 3axkoH. llepuommueckas cucrema xumMudeckux odiaemeHroB [, .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdblUsl U UX COCIUHEHUNW B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B llepuoanyeckoil cuctemMe u CTpOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJbI XUMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTbH CBOWCTB BELIECTBA OT THUIA KPUCTAJLIMYECKOM PELIETKUM U BUJIA XUMUYECKOU
CBA3MU.

Knaccuduxanus u HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE CBOMNCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAaM HEOPraHWYECKUX COCAUHECHUH, TeHETUYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccuduxanus XuMHU4eCKUX peakiuil Mo pa3InyHbIM MpU3HAKaM (10 YUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIuioBoMY 3G (eKkTy, Mo H3MEHEHHUIO CTeNeHEeH
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO yYaCTUIO KaTajiu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu XxuMu4eckor peaknuu. [ToHsiTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHATHE O TOMOreHHBIX M TE€TEPOreHHbIX peakuusx. [lonsTue o
karaiu3e. lloHsitTue o xumuueckoM paBHOBecuu. DakTophl, BIUSAIONIME HA CKOPOCTH
XUMUYECKON PEAKIINU U TTOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, 3JEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBlIC€HUE YPABHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTIOIb30BAHMEM METO/IA 3JIEKTPOHHOI0 OanaHca.

Teopust 3EKTPOIIUTUYECKON TUCCOIUALIMU. DICKTPOJIUTHI U HEINEKTPOJUThL. KaTnoHsI,
AHUOHBI. MexaHu3M JUCCOLMAIMUA BEUIECTB C Pa3IMYHBIMM BUJIAMH XHUMHUUYECKON CBS3HU.
Crenenn aucconuanuu. CUiabHbIC U C1a0ble AJIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YClIoBUsI MPOTEKAHUS peakIuii HOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBolcTBa KUCIOT, OCHOBAHUW U COJIEH B CBETE
NpeCTaBICHUN 00 AIIEKTPOJMTUYECKON auccouuanuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[ToHsATHE O TUAPOIN3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB W HeMmeTauioB (Tpadura W aiMasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHA),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW pEaKUUU OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, HCCIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUALINN
KHUCJIOT, IIeJIoued M cojied (BO3MOXKHO HCIIOIb30BAHUE BHUAEO MATEPHUAJIOB), MPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS PEaKIMil HOHHOTO oOMeHa (0Opa3oBaHMe
ocajika, BBIJEJICHUE Tra3a, 00pa3oBaHHWE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuid (TOpEHUE, peakly pas3IoKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C IOMOIIBK) KAYECTBEHHBIX PEAKUHWU Ha HOHBI,
pEILICHUE PKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJliibl M UX COCAMHEHM S

OO6miast xapaktepucTuka TamoreHoB. OCOOCHHOCTH CTPOCHHUS arOMOB, XapaKTEpHBIC
creneHn okucieHus. CtpoeHne W (U3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa (B3aUMOIEUCTBUE C METajlylaMU, HEMETaJUIaMu,
menoyamu).  XnopoBomopod. ConsiHag KUCIOTa, XUMUYECKUE CBOMCTBA, IMOJy4YEHHE,
NpUMEHEHHe. JlecTBUE XJjopa W XJIOPOBOAOPOAA HA OpraHM3M 4YesloBeKa. BaxHeimme
XJIOPHUJIBI U KX HAXOXKJIEHUE B IPUPOJIE.

O6mrast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3nYecKue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPO/ia M Cephl. AJINIOTPOTTHBIC MOAU(MUKAIINK KUCIOPOaa U Cephl. XMMUYECKHAE CBOMCTBA
cepbl. CepoBOJIOPOJ, CTpoeHHE, (PU3MYECKHMEe M XMMHYECKHe CBOMCTBA. OKCHIBI CEepbl Kak
MPEACTABUTENU KUCIOTHBIX OKCUA0B. CepHas KUCIoTa, PU3nuecKkue 1 XUMHUYECKHUE CBOMCTBA
(oOume Kak mpeacTaBUTENs Kilacca KHUCIOT U crneuuduyeckue). XUMUUYECKHUE PEaAKIUU,
JeXxanue B OCHOBE MPOMBIIUICHHOTO CIoco0a MOoidydyeHHs] CepHOM KuciotTel. [IpuMeHeHue
cepHoil kuciaotrbl. ColIM CEpHOM KHUCIOTHl, KAUYECTBEHHAs peakuus Ha CyIb(}ar-uoH.
Haxoxnenue cepel u €€ coeAMHEHU B NpUpoAe. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOMIEH



Cpelbl COEIMHEHUAMH cepbl (KUCIOTHBIE JIOXKJHW, 3arpsA3HEHHE BO3AYyXa M BOJOEMOB),
crocoO0bl €ro NpegoTBPAICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, paclpoCTpaHEHHE B MNpUPOAE, (DU3UYECKUE H
xuMHu4eckue cBoiictBa. KpyroBopor azora B mnpupome. AMMHAK, €ro (uMyecKkue Hu
XUMHYECKHUE CBOWCTBA, MolydyeHHWe W npumeHeHue. Conmu aMMOHHMS, MX (PU3NYECKUE H
XUMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakuus Ha HMOHbI aMMOHMS. A30THas
KHCJIOTa, €€ MojlydeHue, (PU3MYeCKUe U XUMHUUYECKHE CBOMCTBA (0OOIIME KaK MPEeACTaBUTEIsI
KJlacca KHUCIIOT U crienuduyeckue). Mcrnonb3oBaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHHil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIoIIed Cpelbl COeIUHEHUSIMU
azoTa (KUCJIOTHBIE JIOKIM, 3arps3HEHHME BO3[yXa, NOYBBI M BoAoEéMOB). Docdop,
ayuiorponHeie Moaudukauu docdopa, dusmyeckue M XUMHUECKHE CcBoMcTBa. OKCH
dochopa (V) u dochopnas kucinora, GU3NUYECKHE U XMMHYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAJIbHBIX Y10OpEHUH.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIICHUA. YIIIEpOl, AJTIOTPONHbIE MOAU(PUKALIUY, PACTIPOCTPAHEHHE
B npupone, GusMdeckrue W XUMHYECKHEe CBOMCTBa. Ancopbuus. KpyroBopoT ymiepona B
npupoae. OKcubl yraepoaa, ux (Gu3n4eckue U XuMUYECKHe CBOMCTBA, IEMCTBHE HA JKUBbBIE
OpraHu3Mbl, MOJIy4YeHHE U MPUMEHEHHUE. DKOJOTUYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yrnepoza (IV), rumnoresa 106a1bHOT0 MOTSIVICHHS KITMMATa, apHUKOBBI 3(deKkT. YronbHast
KHACIoTa U €€ conu, X (U3MYEeCKHe M XUMHUYECKHE CBOMCTBA, IMOJyYEHHE M MpPUMEHEHHE.
KavecTBennast peakuus Ha kapOoHaT-uoHsbl. Vcnonb3oBanue Kap60HaTOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHayaabHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIJepoaa
(MeTaH, 3TaH, ATWIEH, alETWIEH, 3TaHON, IJIMIEPUH, YKCycHas kuciota). [IpupogHbie
UCTOYHHKHU YITIEBOJOPOIOB (yroyib, MPUPOIHBIN Ta3, HE(PTh), MPOAYKTH HX MepepadOTKH
(OeH3uH), uX poiab B OBITY W NPOMBINIIEHHOCTH. [loHSATHE O OMONOTHYECKH BaKHBIX
BEIIECTBAX: JKMpax, Oeikax, yreBolaxX — M HMX pPOJIM B KU3HU dYelloBeKa. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usmyeckue M XUMUYECKHE CBONCTBA, IMOJYyYeHHE U TPUMEHEHHE.
Coenunenust kpeMHus B mpupoae. OOmme mnpencraieHus o6 okcune kpemaus (1V) u
KpeMHueBOM kucnore. CHIMKaThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxxueiiue cTpouTelbHbIE MaTepHalbl: KEpaMHKa, CTEKJIO, LIEMEHT, OETOH, >Kele300€TOH.
[IpoGnembl 6Ge30MacHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumeHm:

U3y4eHHne 00pa3I0B HEOPTraHNYECKUX BEIECTB, CBOMCTB COJITHON KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKINil Ha XJIOPUIA-UOHBI U HAOIIOAECHUE MMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroniue pU3NYeCcKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB M UX COCIUHEHUN (BO3MOXKHO
MCIIOJIb30BaHNE BHUACOMATEPHUANIOB), O3HAKOMIICEHHE C 00pas3lamMu XJIOpUI0B (TaJIOTEHHIIOB),
O3HaKOMJIeHWE ¢ oOpa3mamMu ceppl M €€ COECOUHEHUSMH (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEepHaloB), HaOMIOAeHHe Ipolecca OOyIIMBaHUS caxapa 0] JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, HM3yYEHHE XHUMHUYECKHX CBONCTB pa30aBICHHOM
CEepHOW KHUCJIOTHI, TMPOBEACHUE KAYECTBEHHOW pEeaKIuu Ha CylbhaT-uoH U HaOIIOACHUE
npu3Haka e€ MpOoTeKaHUs, O3HAKOMIICHHE ¢ (DM3UYECKUMU CBOMCTBaMHU a30Ta, ¢ochopa u ux
cCoeIMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHUAEOMATEpUaANioB), oOpa3laMu a30THBIX H
docopHBIX ynoOpeHMii, TOTydeHHE, COOMpaHHEe, PACMO3HABAHME U H3YUYCHHE CBOICTB
aMMHMaKa, MPOBEJCHUE KaueCTBEHHBIX peaKlUii Ha MOH aMMOHHUS U (ocdaT-uOH U U3yYeHUE
MPU3HAKOB MX NPOTEKAaHMS, B3aMMOJCWCTBHE KOHUECHTPUPOBAHHOW Aa30THOW KHUCIIOTBHI C
MEZIbI0 (BO3MOXKHO HCITOJIb30BAaHUE BUJIEOMATEPUATIOB), H3YUYEHUE MOJIETEH KPUCTAIUITMYECKUX
peméTtok anMmasa, rpadura, (QyiepeHa, O3HAKOMJIEHHME C IMPOLECCOM  aacopOIuH
PAcCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrasa, MOJy4YeHUE,
coOupaHue, paclo3HaBaHME€ W U3YYEHHE CBOWCTB YIIEKHUCIOrO Tas3a, [pPOBEACHHE
KaYECTBEHHBIX pEakluil Ha KapOOHAT M CHUJIMKAT-UOHbI M HW3Y4YEHHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHUEH CHUIMKATHOW MPOMBIIUIEHHOCTH, pPEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJ1a4 10 TeMe «BaxkHelue HeMeTaibl U UX COCTUHEHUS».

MeTanbl ¥ UX COeIMHEHUS



OO6masi xapakTepUCTUKAa XUMUYECKUX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nonoxxeHuss B llepuommnueckon cucreme xumuueckux avieMeHtoB JI. . MenneneeBa u
cTpoeHust aroMoB. CTpoeHune MeTaioB. MeTraueckass CBSI3b M MeETalInyecKas
KpHUCTAJUINYECKAsA PEMIETKA. DIEKTPOXUMUUYECKUN pA HANPSDKEHUN METauioB. PU3NYECKHe
U XUMHUYECKHE CBOMCTBa MeTajuioB. OOmue cnocoObl momyudeHus MetaioB. [lonsitue o
KOPpPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHl UX OT KOoppo3uu. CriaBbl (CTallb, YyT'yH,
TIOpaTlOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilesnounbie MeTaIUIbL: NONOKEeHUE B [leproguyeckoil cucTeMe XUMMUYECKUX AJIIEMEHTOB
J. W. MeHnpgeneesa, CTpoO€HME HX aTOMOB, HaxoxiaeHue B Ipupoxne. Duszuueckue u
XUMUYECKHEe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIBl UM TUIPOKCUILI HATPUS U
kanus. [[puMeHeHne nea0uyHbIX METAJJIOB U UX COCIMHEHUM.

[IlesioyHO3EMENBHBIE METAJIbl MAarHud M KajJblUi: MojoxkeHue B llepuomnueckoi
cucteMe xuMudeckux siemeHToB JI. . MenneneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJIEHUE B
npupoje. Pu3ndyeckrue U XMMUYECKUE CBOMCTBA MAarHus M Kajablis. BaxuHele coeTuHeHns
KaJIbIUsI (OKCHJI, TUJIPOKCHU, cOJin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxenue B Ilepuonuueckoid cucreme xumMuueckux snementoB [I. U.
MenpeneeBa, CTpOCHME aToMa, HaxXoXJeHue B npupone. Dusznueckue U XUMUYECKUE
cBOMCTBa amoMUHUS. AMGOTEpPHBIE CBOMCTBA OKCUJIa U TUPOKCHUA ATFOMUHHSL.

Kenezo: mnonoxenue B llepuomanueckoid cucteMe XuUMHUUYECKHX dneMeHTtoB [[. .
MenpeneeBa, CTpOCHME aToMa, HaxoxJaeHue B mpupone. Duznueckue U XUMUUYECKHE
cBorcTBa kenesza. Oxkcunbl, runpokcuabl U comu xenesa (Il) u xeneza (l11), ux cocras,
CBOMCTBA U MOJIYYCHHE.

Xumuueckuil IKCnepumeHm:

O3HAaKOMJICHHE C O00pa3llaMl METaJJIOB W CIUIABOB, MX (PU3MUYECKUMH CBOMCTBAMU,
U3y4YCHUE PE3YJAbTATOB KOPPO3UU METAJUIOB (BO3MOKHO HMCIIOJb30BAaHUE BHJICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA KajbllUd W HATpusi C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB), HUCCIEAOBAHUE CBOMCTB JKECTKOW BOIBI, Ipolecca
TOpeHHs kejie3a B KHUCIOpoae (BO3MOXKHO HCIIONIb30BaHHE BHUACOMATEPHUANIOB), MPHU3HAKOB
IPOTEKaHUsl KAYECTBEHHBIX PEAKIMN HAa MOHBI: MATHUS, KaJdblUs, aJFOMUHUS, [IMHKA, XKeJe3a
(I u xene3a (I11), mequ (11), HaOIrOAEHUE W OMKMCAHKE MPOILIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMU HaTpusl, Kauusg MW KajdblUMs (BO3MOYKHO HCIOJIb30BAaHUME BHJIEOMAaTEpHUasoB),
UccieoBaHNue aM(POTEPHBIX CBOMCTB I'MAPOKCUIA aIFOMUHMS U TUIPOKCHIA IIMHKA, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelmme MeTaibl ¥ UX COETUHEHUS.

XuMHA U OKPYKAIIAs cpeaa

BemecTBa n Marepualibl B TOBCEHEBHOW KU3HU YEJIOBEKA. be30omacHOe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momoins Mpu XUMHYECKHUX OXKOrax U
OTpAaBIICHUSIX.

XHUMHUYECKOE  3arpsA3HEHHE  OKpyXKawmoumed cpeapl  (mpeneiibHas — JOMycTHUMAas
KOHIIeHTpaIus BemiecTs, nainee — [1/IK). Pons Xxumuu B pereHnn 3K0IOrn4ecKux mpooiem.

Xumuueckuil IKCnepuUMeHm:

M3y4EeHHE 00pa3I[0B MaTepuajoB (CTEKIIO, CTJIaBbl METAJUIOB, MOJIMMEPHBIC MaTEPHAIIbI ).

Mesrcnpeomemmoie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€H MPU U3yUEHUU XUMUU B 9 KJ1acce OCyIIeCTBIsAETCS
yepe3 HCIOJMb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0O 1IUKIIA.

OOuue ecTecTBEHHO-HAy4HbIC MOHSTHUS: HAy4yHbI (DaKT, TUIOTEe3a, 3aKOH, TEOpus,
aHaiaM3, CHUHTE3, KiacCU(UKAlUi, TEPUOANYHOCTh, HAOTIONEHHWE,  HDKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOJeb, SBICHUE, TMAPHUKOBBIA J(P(HEKT, TEXHOJIOTHS,
Marepua’bl.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJA, OJJIEKTPUYECKUM 3apsiy, IPOBOIAHUKH, MOJYIPOBOAHUKH,
TUAJIEKTPUKH, (OTOAIEMEHT, BEUIECTBO, TE€NO, OOBEM, arperarTHoe COCTOSIHUE BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUIMYECKAass PpEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIMYUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE37b1, CONHLIE.

buonorusi: porocunres, npixanue, omocdepa, 3KocucTEMa, MUHEpaIbHbIE yI0OpEHUs,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

l'eorpadusi: armocdepa, ruapocdepa, MuUHEpalbl, TOPHbIE TMOPOJbI, IOJE3HbIE
HCKOIIAEMBIE, TOIUIMBO, BOJHBIE peCypchl.



IVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMU S

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yAbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHuss XUMHU B €IUHCTBE Y4YeOHOM U BOCHUTATEIbHOM
NEATeIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUHCKUMHU COIMOKYJIBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMHU I1IEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMU U HOPMaMHU
MOBEICHUSI M CIIOCOOCTBYIOT IMpolieccaM CaMOINO3HAHUsS, CaMOpPA3BUTUS U COLMAIU3ALUU
00y4aronuxcs.

JIMYHOCTHBIE PE3YAbTAThl OTPAXAIOT TOTOBHOCTh OOYYAaIOUIUMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUM U PACIIMPEHHUE OMBITA JACATEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEWI0, TMOHWMAHUS 3HAYEHUS XUMUUYECKOW HAyKW B KU3HH COBPEMEHHOIO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHON MHPOpMaLUel O MEePEeIOBbIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMS:

MPEICTABICHUSI O COIMAJIBHBIX HOpPMaxX W TMpaBUJIaX MEXIMYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOM, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOM COBMECTHOM JESATEIBHOCTH IMPHU BBHIMOJIHEHUH Y4YEOHBIX, MO3HABATEIIbHBIX
3a/1a4, BBITIOJIHCHUU XUMUUYECKHUX OKCIEPUMEHTOB, CO3JlaHUM Y4YE€OHBIX ITPOCKTOB,
CTpeMJICHHS K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpollecce€ dTOoM ydeOHOU
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHE W MOCTYIKM CBOMX TOBAapHUILEH C
NO3WLIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO PA3BUTHS HAyKM M COCTaBIIOLIMC OCHOBY JUIs
NOHUMAHHUS CYIIHOCTM HAy4YHOW KapTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUA NPUPOABI, B3aHMMOCBA3SX YEJIOBEKA C NPHUPOAHOU Cperou, O
pOJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEI;

N03HABATEJIbHbIE MOTHUBBI, HAIPABICHHBIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMUH,
HCOOXONMMBIC Ul OOBSCHEHHSI HAONIOZACMbIX IPOLECCOB M SIBICHUM, [03HABATCIbHOM,
MHQOPMALMOHHOM U YWTAaTe]IbCKOH KYIBTYpBI, B TOM YHCIC HABBIKOB CaMOCTOSTEIBHOH
paboThl ¢ y4EOHBIMH TEKCTaMH, CIIPaBOYHOM JIMTCPATypOW, NOCTYHHBIMH TEXHHYCCKHMH
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI;

MHTEepeC K OOyYEHHUIO U MO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOW U HCCIENOBATEIbCKON JAESITEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEeHUS B JajbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 >KW3HH, OCO3HAHWE TOCIEJACTBUNA U HEMPUATHE BPEIHBIX
MPUBBIUCK (YHIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHWs), HEOOXOAMMOCTH COOIOICHUS
npaBuil O€30MAaCHOCTU TMPU OOpallleHUH ¢ XMMUYECKUMHU BElleCTBaMU B OBITY U pealibHOU
KU3HU;

5) TpynoBOro BOCIMTAHUS:

MHTEPEC K MPAKTHUECKOMY M3yUCHHUIO TPo(eccuii u Tpyaa pa3audHOro poyia, YBaKCHHUE
K Tpydy M pe3yibraramM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MpEAMETHBIX 3HAHMI 10 XUMHUM, OCO3HAHHBIA BBIOOP HWHIUBUIYATBHON TPACKTOPUU
MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XHUMMHH,
0OIlIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, ycremHoi npodecCuOHANIbHON AeSTEIbHOCTH
U Pa3BUTUS HEOOXOJUWMBIX YMEHHUW, TOTOBHOCTh aJalTHPOBATHCS B MPOdeCcCHOHATBHOMN

cpene;



6) IKOJIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIECOO0Pa3HOE OTHOIICHUE K MPUPOJIE KAK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3JJ0POBOr0 U 0€30MacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOCHUS MPaBUJI 0€30MacHOTO MOBEACHUS MPpU paboTe C
BEILIECTBAMU, a TAKKE B CUTYyaIUSIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIONIEH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUSA, MOJyYaeMbIe MPU WU3yYCHUH XUMUU, JJIA PEIICHUS
3a7a4, CBS3aHHBIX C OKpYXXaloLed MPUPOAHOM CperoM, Il MOBBILICHUS YpPOBHSA
AKOJIOTMYECKOM KYJIBTYphI, OCO3HAHUS TTI00AIBHOTO XapakTepa SKOJIOTHYECKUX MpoOJeM U
MyTel WX PEeIIeHUs] TOCPEICTBOM METOAOB XMMHUH, HKOJOTMUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHLHON, KOMMYHUKATUBHON U COIMAJIbHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE I (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOICHAYYHbIC TTOHATHS (3aKOH, TEOPHUsI, TPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JPYyroe.), KOTOpPhI€ HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHWUU M3 3THX MPEAMETOB (HOPMHUPOBATH
IpeICTaBICHUE O IEJIOCTHOW HAyYHOU KapTHHE MUPA, U YHUBEPCAIbHBIC YUeOHbIE IEHUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATUBHBIC,  PETYISTUBHBIE),  KOTOpbIE  OOECIIEYUBAIOT
dbopMHUpoOBaHUE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AecTBUS:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINLIICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICTI XUMHUYECKHX TOHATHH (BBIICIATH HMX XapaKTEepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HCIONB30BaTh TOHATHUS IS
OOBSCHEHUSI OTACIBbHBIX (PAKTOB W SIBICHWM, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMi, YCTaHABIMBATh MPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYCHHUS, CTPOUTH JIOTHYECKHE PaCCYyKICHHUS
(MHAYKTUBHBIC, EyKTUBHBIC, 110 AaHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOYCHUS;

yMEHHE MPUMEHSTh B MPOIIECCE MO3HAHUS TMOHATHS (MPEIMETHBIC U METANpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, UCMOJIb3YEMbIE B XMMHUH, MPEOOPa30BHIBATH IIHPOKO
NpUMEHSEMbIE B XUMHU MOJEIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
AJIEMEHTa), XUMHUUYecKas (opMyna U ypaBHEHHE XHUMHUYECKON PEaKIMM — TPH PEIICHUU
y4eOHO-TIO3HABATeIBHBIX 3a/1a4, C YY4ETOM 3THX MOJEIBHBIX IPEACTABICHUM BBISBIATH U
XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICICTBEHHBIC CBS3U
U TIPOTUBOPEYHS B M3yUaeMbIX MPOIIECCAX U SBICHUSX.

Ba3oBble uccienoBare/ibCKkue 1eiicTBYUA.

YMEHHE HCIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a
TaKkk€ B KadeCTBE OCHOBBI IS (POPMHPOBAHMSI THUIIOTE3bI IO IMPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUM;

MPUOOPETECHHE ONbITA MO IJIAHUPOBAHUIO, OPTAHU3AIMH U ITPOBEICHUIO YUCHHYECCKUX
AKCIIEPUMEHTOB, YMECHHE HAOJIFOATh 32 XOJIOM ITPOIIECCa, CaMOCTOSATEIIEHO MPOTHO3UPOBATh
ero pesynbrar, (GopmyaupoBarh 000OIIEHHUS W BBIBOABI I10 PE3yJIbTaTaM IMPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJIeTaHHOK padoTe.

Pabora ¢ undgopmanuei:

YMEHHE BBIOMpaTh, aHAJIU3MPOBATh W HHTEPIPETUPOBATH MH(POPMAIUIO PA3TUUHBIX
BHJIOB U (OpM TIPEACTABICHUS, TOJy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIep)KaHMs, CIOpaBOYHbIE TocoOus, pecypchl HHTEpHETa),
KPUTHYCCKH OIICHUBATh IPOTUBOPECUMBYIO U HEJJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHSTH Pa3TMIHBIC METOJIBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpe MHMOPMAIIUH
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMMMBIX JIJIS BBITOJTHEHUS YYeOHBIX M IMO3HABATEIBbHBIX
3a7a4  ONpeAeiE€HHOrO0 TWIMa, MPUOOpPEeTeHHWE OmbiTa B  O0JACTU  HCMOJb30BAHMS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJEeHHE KYJIBTypOH aKTHBHOIO
HCIIONB30BaHMS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIIBHO BHIOMpPATh ONTHMAJIBHYIO



dopMy npencTaBieHUs UHPOPMALUUA U WIUTIOCTPUPOBATh pEUIAEMbIe 3aJayd HECIOXKHBIMU
cXeMaMu, JuarpaMMaMi, ApyruMu (popmamu rpaduku U UX KOMOMHALIUSMU;

YMEHHUE HUCIOJb30BaTh W AHAJIM3UPOBATh B IpolleccCe y4eOHON M HMCCIEeN0BaTeIbCKON
JEeSATENbHOCTH HMH(POPMALMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiiCTBA U
TpaHCHOPTa Ha COCTOSTHUE OKPYKArOIIeH MPUPOTHOMN CpEeIb.

KoMMyHHKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBHSA:

yMEHHUs 3aJlaBaTh BOMPOCHI (B Xo/e Auajgora W (Wiau) JIUCKYCCHHM) IO CYIIECTBY
o0CyXJ1aeMOil TeMbl, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEUIOKEHHOMN 3a1a4U;

YMEHHS TPEACTABIATh IOJYyYECHHBIE pE3YJbTaTbl MO3HABATEIbHOM NESITEbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaxX; JieJaTb MPE3eHTAIMI0 pPE3yIbTaToB BBINOJIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro  OmbITa, JiaboparopHol pabOThI 1O
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO MPOEKTA);

YMEHHS y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHON U
UCCIIEIOBATENIbCKOM IESITeIbHOCTU NP PEIIEHWH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE ydéTa
oOILIMX MHTEPECOB M COINIACOBAHMS MO3ULIMKA (0OCYXIEHUsI, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbI», KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OMNpEAEIeHUEe KPUTEPUEB IO OILICHKE
KauecTBa BBIMOJIHEHHOW pabOoThI U IpyTHe).

PeryasiTuBHble YHUBepCaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOATENbHO  ONpPENEesATh LMW  JeATEeIbHOCTH,  IUIAaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJUPOBATbH W TOPU  HEOOXOAHUMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BbBIOMpaTh HauOonee d>PGEeKTUBHBIE CHOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOATENIFHO COCTABIISTh UM KOPPEKTHPOBATH MPEAJIOKEHHBIN
aJdrOpUTM JACHCTBUN MpU BBHIMOJIHEHUH 3aJaHU ¢ y4€TOM TOJy4YeHHUs] HOBBIX 3HAHUU 00
U3ydaeMblX OOBEKTaX — BEIECTBaX M PEaKIHUAX, OLIEHUBATb COOTBETCTBUE MOTYUYEHHOIO
pe3ysbTarta 3asBICHHOM 1€JIM, YMEHHE UCIIOJIb30BaTh M AaHAJU3MPOBATh KOHTEKCTHI,
npeajiaraéMble B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3VYJ/IBTATDBI

B cocrtaBe mpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHHUIO 00s3aTENILHOTO COJEPIKaHUs,
YCTaHOBJIEHHOTO JaHHOW (QenepanbHOM paboyedt MPOrpaMMmoid, BBIAEISIOT: OCBOCHHBIC
oOyyalolMMUCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBUH, crnenupuuecKkue s
npeaMeTHOl obmactu «XuMuUsA», BUABI JEATEILHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTalii, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaLUSIX.

K xoniy oOydyenus B 8 kiacce mpeaMeTHbIE pe3y/lbTaThl Ha 6a30BOM YPOBHE JTOJKHBI
OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHIA:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSTUH: aTOM, MOJIEKYJAa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOpPOAHAA U
HEOJHOPO/IHAsI), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJEKYIspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas JAO0Is XHUMHUYECKOIO
AJIEMEHTa B COCIMHEHUH, MOJSIPHBIM O0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULATENIBHOCTh, ~ CTENEHb  OKHUCIEHWS,  XUMHYECKas  peakmus,
KJIacCU(pUKAIMS peaKklUUid: peakuu COEAMHEHUs, PEaKIUHU Pa3lIoKEHUs, peaKinu
3aMEeLICHUs, peakuuud OOMEHa, HK30- U DHIOTEPMHUYECKHE pPEaKIUH, TEIUIOBOI
apdeKT peakuuu, SAPO aroMa, AIEKTPOHHBIM CJIOW aTtoma, aroMHas OpOuTab,
paauyc aroma, XHMHYECKas CBf3b, MOJSPHAs M HEMNOJSpHAs KOBAJEHTHAs CBA3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi A0 BellecTBa (POl EeHTHAS
KOHIIEHTpALIKsl) B paCTBOPE;

® JULTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMUMHUYECKHUX IMMOHATHA W NPUMEHATH 3TH
MOHATHS IPU ONIMCAHUU BELIECTB U UX MPEBPALLECHUN;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBiIeHHs (OpMyT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKLINM;

e OIpPEACNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIECHBb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpe/IeIEHHOMY KJIAacCy COEIMHEHUN 1o ¢opMmyliaMm, BHUJ XUMHYECKON CBSI3U
(KOBaJIEHTHAsl U MOHHAsI) B HEOPTaHUUYECKUX COECIUHEHUSX;



epackpbiBarh cMmbIci Ilepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATh
MOHUMaHUE MEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nonoxkeHus: B llepuonnueckoil cucteme, 3aKOHOB COXPAaHEHHSI MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOraapo;

®OMUCHIBaTh W XapaKTepus3oBarTh TabnuuHyro @opmy llepuoanueckoil cucTeMbl
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IaBHas noiarpynna (A-rpynmna)» u
«moboynas moxarpynna (b-rpynmna)», manbie W OonbUIME TEPUOABI, COOTHOCUTH
0003Ha4YeHus1, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas cucreMa XUMHYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHUX DJEMEHTOB (COCTaB W 3aps] sApa, oOLIee YHUCIO AIIEKTPOHOB H
pacnpeneraeHre uX Mo 3JIEKTPOHHBIM CIOSIM);

e KJaccU(ULIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOLIMX B PEaKLUU BEUIECTB, MO TEIJIOBOMY
sbdexry);

e XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHbBIX
KJIACCOB, TOATBEP)KJas OINUCAaHUE MpPUMEpPaMU  MOJICKYISIPHBIX  YpaBHEHHUH
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUUYECKUX MTPEBPAIICHHUI B pa3INYHbIX YCIOBUSIX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIlIECTB, MACCOBYIO
JIOJTTII0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COSAMHEHUS, MACCOBYIO JIOJIIO0 BEIIECTBA
B PAacTBOpPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIINH;

® IPUMEHSTh OCHOBHBIC ONEpPAllMd MBICIIUTENIbHON NESITeIbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 00001IeHNe, CUCTEMATH3AINIO, KIaCCU(PUKAIINIO, BBISIBICHUE TPUUUHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBbIE = METOMAbl  TO3HaHUS —  HAONIONEHHWEe,  U3MEpEeHHue,
MOJIEJINPOBAHUE, SKCIEPUMEHT (pEaibHbI U MBICICHHBIN);

eClieIOBaTh IpaBWjaM TIOJb30BAaHUA XUMHUYECKOM TMocyaoll u JaboparopHBIM
000OpyIOBaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIeCTBAMH B COOTBETCTBHUH C
UHCTPYKIHMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
NOJyYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BeEIIECTB (BOIOpOAA W KHCIOPOAA),
IPUTOTOBIICHUIO PAacCTBOPOB C OMNPENEIEHHOW MacCOBOM [0OJIEM pPAcTBOPEHHOTO
BEILECTBA, IUJJAHUPOBATh M  MPOBOAUTH XUMHUUYECKHE HKCIIEPUMEHTBHI IO
PacCIiO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIMIbIO MHAMKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPaHX U APYTHE).

K xoniy oOydyenus B 9 kiacce mpeIMeTHbIE Pe3ylnbTaThl Ha 0230BOM ypOBHE JODKHBI

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIIUXCS YMEHHUIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHSTHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BaJICHTHOCTb, IEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl peaKus,
XUMHYECKasi CBsI3b, TEIJIOBOW 3P (HEKT peakiuu, MOJib, MOJSIPHBIA 00BbEM, pacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, JJIEKTPOJUTUYECKAs JHCCOLUMALMSA, PEaKIUU
MOHHOTO OOMEHa, KaTaJlu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMble peaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIECHME, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBA3b (KOBAJEHTHAasl, HOHHAs, MeETaJUIMYecKas), KpUCTaJUIM4YecKas
pemérka, KOppo3usi METAJUIOB, CIIABbI, CKOPOCTh XUMHUYECKON PEaKLH, MPEAEIbHO
nonyctuMas konrenrpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX TOHSATUHW U MPUMEHATH 3THU
MOHSATHS MPU OMKMCAHUU BEILIECTB U UX MPEBpaIICHUN;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBiIeHHs (OpPMYNT BEIIECTB U
YPaBHEHUW XUMUYECKHUX PEAKIIUM;

®OMNpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, NMPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCY COEQUHEHUH 1Mo (opMysaM, BUJ XUMUYECKOUN CBSI3U (KOBAJEHTHAasi, HOHHAs,
METaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3aps/ HMOHA MO0 XUMHUYECKOH



dopMyne, XxapakTep Cpellbl B BOAHBIX PACTBOPAaX HEOPTAHMUECKUX COCAMHEHUH, TUII
KPUCTAJZINYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpbiBarb cMmbIci Ilepuognueckoro 3akona [[. MI. Menneneesa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHMUE: OMKUCHIBATh U XapaKTEepU30BaTh TabIuuHy0 hopmy [lepuoauueckoii
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3iuuaTh MOHATUSA «IJIaBHas mnoarpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble m OoJblive NEPUOBI,
COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YHUCJIOBBIMU XapAKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB
U 3apsja sapa, olliee YHUCIO 3JIEKTPOHOB M PACHPEACICHHE UX MO0 3JIEKTPOHHBIM
CJI05IM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUH B Mpejenax MajbiX MEPUOAOB U MIABHBIX MOJATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

e Kaccu(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIraHUUECKUE BEIECTBA, XUMUYECKHE
peakiuu (10 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIMJIOBOMY
s dexTy, Mo N3MEHEHUIO CTENEeHEN OKUCICHHS] XUMUUYECKUX AIIEMEHTOB);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME M crHelupuyecKkrue XMMUYECKHe CBOMCTBa
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPK/asi ONMMCAHUE MPUMEPAMH MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUN;

® COCTAaBJISITh YPABHEHUS DJIEKTPOJIUTUUECKOW TUCCOLMALIMU KUCIIOT, [IEJIOYEN U COJIEH,
NOJHBIE M COKpAIEHHbIE YpPAaBHEHUS pPEaKIUMHA HOHHOTO OOMEHa, YypaBHEHHS
peakiuii, TOATBEPXKAAIONIMX CYIIECTBOBAHME TE€HETUYECKON CBSI3M  MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

® PACKpPBIBATh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajlaHCa ATHX PEeaKIIUii;

® IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS, BO3MOXHOCTH
IPOTEKaHUsI XUMUUYECKUX MTPEBPALLIEHUN B PA3JIUUHBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JeMEHTa 1Mo (GopMylie COeTUMHEHUS, MAaCCOBYIO JIOJII0 BEIIECTBA
B PacTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKINu;

ecoONIONaTh TMpaBWjia IMOJIb30BAHMS XUMUYECKOM TIOCYIOM U  J1abOopaTOPHBIM
o0OpyIOBaHUEM, a TaKXe MpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU  TI0O  BBIIIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OMBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa M YIJICKHUCIIOTO ra3a);

® [IPOBOJUTH PEAKLIHUH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3IWYHbIX BEUIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpUA-, OpoMuUA-, HOAWA-, KapOoHar-, docdar-,
CWJIHMKAT-, Cyib(aTr-, TUIPOKCHI-MOHBI, KATUOHbI aMMOHHUS W HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEUIECTB;

® [I[PUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEIBHON AEATEIbHOCTH — AaHAIN3 U CUHTE3,
cpaBHEHHE, 0000I1IEeHNE, CUCTEMATU3AINIO, BBISIBICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBA3€U — I U3YUYEHHUs CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIU, €CTECTBEHHO-
Hay4YHbIC METO/IbI IO3HAHUS — HAOIIONEHNE, U3MEPEHUE, MOICTTUPOBAHKE,
AKCIIEPUMEHT (peanbHbIM U MBICIICHHBIN ).



TEMATHYECKOE INIVIAHUPOBAHHUE

8 KUIACC
Ne JJIeKTPOHHbIE HU(PPOBBIE
n/n Tema ypoka Beero oﬁpa3o§aTeHLHI::e ([l))fcypcm
4acoB
Paznen 1. [lepBonauajibHble XUuMHYeCKHe MOHATHS 204.
1 IIpenmer xumun. Postb XuMuu B )KHU3HU 4eoBeKa. Tena u 1 bubmuoteka LIOK
BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [Tonatue o MmeToax MO3HAHUS B XUMHUH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Ipaxtnueckas padota Ne 1 «IIpaBuna paGotsl B
3 nmabopaTopuu U pUEMBI 0OpaleHus ¢ 1abopaTopHBIM 1 bubmmorexa [TOK
0BOpYIOBAHTEN https://m.edsoo.ru/ff0d23dc
4 UYucTteie BemecTBa 1 cmecu. CriocoObl pa3aesieHus 1 bubnmorexa [IOK
cMecen https://m.edsoo.ru/ff0d26ca
5 [Ipaxtuueckas pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmuoteka LIOK
MIpUMepe OYUCTKU MTOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [{JOK
6 AATOMBI 1 MOTEKYIIb 1 https:// m.edsogru/ﬁ0d2360
7 XUMHUYECKHE AIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX 1 bubmuoreka [{JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cIIOKHBIE BEIIECTBA 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJISIPHOE yUEHHUE 1 bubmmorera LOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB. XUMHYCCKAs 1 bubmnoreka [IOK
dhopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OTtHocutenpHas aroMHas Macca. OTHOCUTENbHAS 1 bubmuoteka [IOK
MOJIEKYJISIpHAasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 0711 XUMHYECKOTO SJIEMEHTa B COCIUHEHUH 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Moiib. MosisipHast Mmacca 1 E;fi?j;f;igﬁ}ifo 45230
14 duznyecKkue U XUMUUECKUE SBICHUS. XUMUYECKast 1 bubmuoteka [IOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCIOBUS MPOTEKAHUSI XUMHUECKUX PEaKIIUii 1 butmioreia LIOK
https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUECKUE 1 bubmuoteka [IOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88
17 Boluucnenust kommyecTBa, Macchl BEIIECTBA MO 1 bubmoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
18 Knaccudukarms XuMu4ecKux peakiuui (CoeqnHeHHs, 1 bubanoreka [IOK

pa3IoXKeHHsl, 3aMeIeHus, 0OMeHa)

https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

. bubnuoreka IHOK
19 O06o001IeHne U cucTeMaTH3aIMs 3HaHU I 1 httos://m.e dso]cfru /04404
20 Konrponbnas padora Nel o Teme «Bemecta u 1 bubmuoteka LIOK
XUMUYECKHAE PEAKIIUN» https://m.edsoo.ru/ff0d4290
Pa3nen 2. Baxkneiimue npeacraBuTe/ i HeOPraHnieckux semecrts 304.
bubmoreka [IOK
21 Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopox — 1 httos://m.edsoo.ru/ff0d44se
SNIEMEHT U MpocToe BeniecTBo. O30H
29 DuU3NYECKUE U XUMHYECKHUE CBOMCTBA KUCIOPOIa 1 bubnmnorexa [IOK
(peaxiuu okucnenus, ropenue). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614
93 CriocoObI MoTy4eHus: KUCIOPoa B JIa0OpaTopuu u 1 bubmmorexa [IOK
MIPOMBILIUIEHHOCTH. [IpuMenenne kuciaopoaa https://m.edsoo.ru/ff0d497a
TemnoBo#t 3 hekT XUMUIECKOHN peakIuu, IOHITHE O
24 TEPMOXUMHUYECKOM YpPaBHEHUH, IK30- U 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d4790
SHIOTEPMUYCCKUX PEAKITUIX
o5 TorumBo (HedTh, yroyb 1 MeTaH). 3arps3HeHUE BO3AyXa, 1 bubmuoreka [{JOK
CHOCOOBI €ro NpeAoTBpaIleHUs https://m.edsoo.ru/ff0d4c4a
26 [Ipaxtuueckas pabota Ne 3 no teme «llomxydyenue u 1 bubmuoteka LIOK
cobupaHue KUCIOPOJa, H3yIeHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bomopox — snemenT u mpocroe BemiecTBo. Haxoxenue 1 bubmuoreka [{JOK
B IIPUPO/JIE https://m.edsoo.ru/ff0d4dd0
28 dusndecKknue u XMMHUYECKHUE CBOMCTBA BOAOPO/IA. 1 bubmuoteka LIOK
[Ipumenenue Bomopoa https://m.edsoo.ru/ff0d4dd0
bubmuoteka LIOK
29 [TonsiTHE O KUCIOTAX U COJSX 1 https://m.e dsogru 1045042
30 Crioco6bl noydeHus: BOAOpoAa B 1a00paTtopuu 1 Et?[iHE;T:;(;gg}if 0d4dd0
31 [Ipaktuueckas padora Ne 4 o teme «llomydenue u 1 bubmuoteka [IOK
coOupaHue BOJ0POIa, U3yYEHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MomnsipHblit 00bEM ra3oB. 3aKoH ABOTaapo 1 Et?i?;;f;iggﬁfo 5426
33 Brruncnenus 00b€Ma, KOJTM4eCTBa BEIIECTBA ra3a Mo ero 1 bubmmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 00bEMOB ra30B [0 YpaBHEHHIO pPEaKIMK Ha 1 bubmuoteka [IOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIIEHUH T'a30B https://m.edsoo.ru/ff0d5708
35 du3nyecKkne U XUMUYECKUE CBOMCTBA BOJIbI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d587a
. bubmuoteka [IOK
36 Cocras ocHoBanuil. [lonarue 06 nHAMKaTOpax 1 https://m.e dsolcfru 16045962
Bona kak pactBoputens. HaceieHHbie U
37 HEHACBHIIIIEHHBIE PACTBOPHI. MaccoBast 10Jis BEIIECTBA B 1 butmiorexa LIOK
https://m.edsoo.ru/ff0d5b40
pacTtBope
38 [Ipaktuueckas padora Ne 5 o teme «IIpuroropnenue 1 bubnuoreka [IOK
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pacTBOPOB C ONPEAEIEHHON MACCOBOM 10IEN
pacTBOPEHHOTO BEILIECTBA»

https://m.edsoo.ru/ff0d5eba

39 Konrponshas padora Ne2 mo reme «Kucnopoa. Bomopo. bubnunorexa [IOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiIacCU(UKAIMs, HOMEHKIIATypa butnuorexa LIOK
' ’ ’ P https://m.edsoo.ru/ff0d664e
41 [Tony4yeHnne u XMUMUYECKHE CBOMCTBA KUCIOTHBIX, bubnuoteka LIOK
OCHOBHBIX U aM()OTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, Ki1accu(pUKalUs, HOMEHKIIaTypa butnuorexa TIOK
' ’ ’ P https://m.edsoo.ru/ff0d67ca
43 ITonyyeHne 1 XUMHUYECKHE CBOMCTBA OCHOBAHUM bubnuorexa TIOK
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIaTypa Bubmroreia LIOK
' ’ ’ P https://m.edsoo.ru/ffOdfee2
45 ITonyyeHne U XUMHUYECKHE CBOMCTBA KUCITIOT bubmmorexa [IOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, ClIOCOOBI TIOTy4YeHHUS, bubmuoreka [{JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemienue
47 JKCIIEpUMEHTAaIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KIaCChl bubmorexa [JOK
p a . https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
48 I'eneTnueckas cBsi3b MEXKIY KllacCaMy HEOPTraHUYECKUX bubmoreka IIOK
COEeOUHEHUN https://m.edsoo.ru/00ad9a50
bubmoreka [JOK
49 O06o0menre u cucTeMaTu3a 3HAHUU
HICHHC 1 CHCTCMATHSAMIT SHARIH https://m.edsoo.ru/00ad9ch2
50 KonTpoawsnas padora Ne3 mo teme "OCHOBHBIE KJIaCChI bubmnoreka [IOK

HEOPraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/00ad9ela

Paznen 3. llepuoauveckuii 3axon u [lepuoanyeckas cucrema xummueckux iementon 1. U.

MenaeneeBa. CTpoeHne aToMOB. XUMH4YeCKasi CBSI3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIuK

154.

51 [TepBbie MOMBITKH KIACCU(UKAIIMN XUMHYCCKUX bubnmnorexa LIOK
a1eMeHTOB. [IoHSATHE O TPyIIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa

59 [epuonnueckuii 3akoH u [lepuonuueckas cucrema bubmuoteka [IOK
XHUMHUYECKUX d1eMeHTOB JI. 1. MeHnaeneepa https://m.edsoo.ru/00ada52c

53 Ilepuonpl, rpymIbl, MOATPYHIIBI bubmorexa TIOK
P > TPYITIEL Pyt https://m.edso0.ru/00ada52¢c

bu6muoreka IIOK

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tombl

P AP https://m.edsoo.ru/00ada342

55 CrpoeHue MeKTPOHHBIX 000JI04eK aTOMOB 2JIEMEHTOB bubmoreka [IOK
[Tepuonnueckoii cucremsl 1. 1. Mennaeneesa https://m.edsoo.ru/00ada6bc

56 XapakTepucTUKa XUMHUUYECKOTO IEMEHTA 110 €r0 bubnuoreka [IOK

nonoxkenuto B I[lepuonnueckoit cucreme /1. 1.

https://m.edsoo.ru/00ada824
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Menneneena

3navyenue [lepruoauueckoro 3akoHa AJsl pPa3BUTHS HAYKU

. bubnuoreka [JOK
7 ... M — 1
5 U MPAKTUKH. [] eHjeeeB — y4€HbIN, I1e1aror u https://m.edsoo.ru/00adag6e
TpakIaHUH
58 DIEKTPOOTPULIATETBLHOCTh ATOMOB XUMHUECKUX 1 bubnunorexa LIOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [IOK
u 1
59 OHHAL XHUMHIHCECKAA CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas noagpHas XUMUUYECKAS CBIA3b 1 bubmuorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanienTHAg HenoIsIpHAA XUMHUYECKas CBI3b 1 bubmorexa TIOK
p https://m.edsoo.ru/00adaab9
bubmoreka [IOK
2 1
6 Crenens okuceHmA https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIAN 1 bubmmorexa LIOK
peaKt https://m.edsoo.ru/00adb076
bubmoreka IIOK
4 1
6 OKHUCIUTEA U BOCCTAHOBUTEIIN htts://m.edsoo.ru/00adb076
65 Konrponbshas padora Ned4 o teme «CrpoeHue atoma. 1 bubmuoteka LIOK
XUMHYECKASA CBI3b) https://m.edsoo.ru/00adb486
Pe3epBHoe Bpemst 3u.
66 O06001IeHNEe U CUCTEMATH3AIN SHAHUHI 1 bubmmoreka LIOK
. bubmuoreka [{JOK
67 00600 1
ODILCHHE H CHCTCMATH3AIIA SHARIH https://m.edsoo.ru/00ad9cb2
. bubmnoreka [IOK
68 00600 1
ODILCHHE H CHCTCMATH3AIIA SHARMH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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TEMATHYECKOE INIVIAHUPOBAHHUE

9 KITIACC
DJIEKTPOHHBIE
Ne Tenra VhoKa nugposbie
n/n P Bcero o0pa3oBaTejibHbIE
pecypchl
Pazgen 1. BemecTBo H xumMuueckue peakuuu 174.
. bubmmorexa [IOK
[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema
1 1 https://m.edso0.ru/00ad
xuMmudeckux aneMmeHToB . . Menpaeneena b6b6
. bubmoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUHY CBOMCTB XHMHYECKHIX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX NMEPHOIOB bGb6
bubmoreka [IOK
Knaccudukarus u HoMeHKIaTypa HEOPTraHUIECKUX
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
. bubmuoreka [{JOK
BuJibl XUMUYECKO# CBSI3U M THITHI KPHCTAJUTHYECKUAX
4 . 1 https://m.edsoo.ru/00ad
pemeéTox bach
5 KonTponwsnas padora Nel mo teme «IloBTopenue u 1
yIIyOJieHHe 3HAaHUW OCHOBHBIX Pa3zesioB Kypca 8 Kiraccay
. bubmoreka IIOK
Knaccudukarus XuMUYECKUX peakinii Mo pa3IndHbIM
6 1 https://m.edsoo.ru/00ad
MIPU3HAKAM beb0
. bu6moreka [IOK
[TonsaTHe 0 CKOpOCTH XUMHUYECKOW peakiuu. [lonsarue o
7 1 https://m.edsoo.ru/00ad
TOMOTE€HHBIX M T€TEPOTEHHBIX PEaKIIHUSIX beda
[Tonsitue o xumuyeckoM paBHoBecun. DakTopwl, bu6muoreka IIOK
8 BJIUSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEaKIIUUA U 1 https://m.edso0.ru/00ad
MTOJIOKCHUE XUMHUUYECKOTO PAaBHOBECHS c28c
bubanoreka [IOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMKI 1 https://m.edsoo.ru/00ad
cade
Teopus snekTponuTHUeCcKO auccormanui. CUabHbIC U bubmotexa [IOK
10 P P ' 1 https://m.edso0.ru/00ad
ciabbie ANMEKTPOTUTHI
cd68
bu6muoreka IIOK
11 HoHHbIE ypaBHEHUS peaKIMi 1 https://m.edsoo.ru/00ad
d448
12 XUMMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHHI B CBETE 1 bub6muoreka IIOK
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MPEACTaBICHUHN 00 MEKTPOIUTUYECKON JUCCOIALITT

https://m.edsoo.ru/00ad
d5d8

XuUMHUYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHHI 00

bubmuorexa IIOK

13 . https://m.edsoo.ru/00ad
ANEKTPOTUTHICCKOUN TUCCOIHAIINH
dgh2
bubmuoreka [IOK
14 [TonsiTue o ruaponan3e conen https://m.edsoo.ru/00ad
dod4
bubmoreka [IOK
15 O06o001IeHre 1 cucTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad
ddi2
[Tpaktuueckast padora Ne 1. «Pemienue bubmorexa [JOK
16 https://m.edsoo.ru/00ad
OKCIICPUMCHTAJIBHBIX 3a1a49»
dbfa
KonrponbHas padora Ne2 o teme «neKTpOIUTHYECKAS bubmmorexa [IOK
17 https://m.edsoo.ru/00ad

qucconuranys. XuMAYECKUE PEaKIIU B PaCTBOPax»

decO

Pazgea 2. Hemerasiibl M UX cOeqMHEHUA 254.

OO6mrast XapakTEepPUCTHKA TAIOTEHOB. XUMUYECKHE

bubmoreka [IOK

18 )
CBOMCTBA Ha puUMepe Xjaopa httDS.//m.edSOO.l’u/OOad
€104
bubmoreka IIOK
Xsopooaopo. CoJisHasi KUCJIOTa, XAMUYECKUE
19 . https://m.edsoo.ru/00ad
CBOMCTBA, TIOJTyueHUE, TPUMEHEHNE
€104
[IpakTtuueckas padora Ne 2 o teme «llomyuenne bubmorexa [JOK
20 . . o https://m.edsoo.ru/00ad
COJITHOW KHMCIIOTBI, H3Yy4CHHUE €€ CBOMCTBY
€348
. bu6moreka IIOK
BrruncieHus 1mo ypaBHEHUSIM XUMHYECKUX PEAKITUH,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PEearcHTOB JIaH B U30BITKE
e488
bubanoreka [IOK
22 O6mas xapakTepucTuka sneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ad
eb4a
AmtorponHbie MoarduUKauu cepbl. HaxoxaeHue cepbl 1 bubmrorexa LIOK
23 . . . https://m.edsoo.ru/00ad
€€ COeIMHEeHM B IpHupoie. XUMHUUECKHE CBOMCTBA CEPBI o6
CepoBoaopo, cTpoeHue, PU3NIeCKue 1 XUMUIECKUE bubmrorexa LIOK
24 . ’ ’ https://m.edsoo.ru/00ad
CBOMCTBa
£802
bu6muoreka IIOK
Oxcuapl cepbl. CepHas KHCIOTa, (PU3HUECKUE U
25 https://m.edsoo.ru/00ad

XUMHNYCCKUC CBOﬁCTBa, MMPUMCHCHUC

ea28
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XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
MIPOMBIIIUIEHHOTO CIIOC00a MOTyYEHUsI CEPHOM KUCIOTHI.

bubmuorexa IIOK

26 . https://m.edsoo.ru/00ad
XUMHUYECKOE 3arpsa3HEHNE OKPYKAIOIICH CpeIbl ec8a
COCTMHEHUSIMU CEPBI
bubmuorexa IIOK
27 Brrunciienne MaccoBoi 1011 BBIXOJA TPOYKTa PEAKLIUH https://m.edso0.ru/00ad
ec8a
OOm1ast xapakTeprcTUKa 1eMeHTOB V A-rpymiibl. A30T, bubnmuoreka [OK
28 pacrpocTpaHeHue B MpUpoJe, GU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBa eeab
. bubmoreka [IOK
AmMMUaK, ero GU3NYecCKue 1 XUMHUIESCKUE CBOMCTBA,
29 https://m.edsoo.ru/00ad
MOJTy4SHUE U PUMEHEHHE
foo4
K
[Ipaxtuueckas padota Ne 3 no reme «llomyduenue bubmorexa O
30 . https://m.edsoo.ru/00ad
aMMUaKa, U3y9eHHEe ero CBOMCTBY
180
.. bubmorexa IIOK
A3oTHas Kucnorta, e€ (pu3nueckKue u XUuMHYECKHe
31 cBOficTRA https://m.edsoo.ru/00ad
306
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHUS B KAUE€CTBE bubmoreka [IOK
32 MUHEpaJIbHBIX ynoOpeHuil. XumMuueckoe 3arpsi3HeHne https://m.edsoo.ru/00ad
OKpY>Kalollel cpeibl COeTUHEHUSIMU a30Ta 518
bubmoreka IIOK
Dochop. Oxeug dhocdopa (V) u pochopHas kuciora,
33 $op A bocopa (V) u(i) Gop https://m.edsoo.ru/00ad
¢buznyeckre U XMUMUYECKHE CBOMCTBA, OTyYCHHE f63a
bubmoreka IIOK
Hcnonb3oBanue ¢pocdaroB B kKaueCTBE MUHEPATbHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuid. 3arpsizHeHue NpupoaHoi cpeabl pocharamu £c20
VYrepon, pactpocTpaHeHue B Ipupoe, Gu3ndeckue u bubmorexa [JOK
35 ’ . ’ https://m.eds00.ru/00ad
XMUMHYECKHUE CBOMCTBA
fd9c
Oxcuapl yriepoaa, ux pusndeckre U XUMHUIECKHe bubmuoteka [IOK
36 CBOICTBA. DKOJIOTUYECKUE TIPOOIEMBI, CBSI3aHHBIE C https://m.edso0.ru/00ad
okcuioM yrireposa (1V) febe
bubauoreka [IOK
37 VYroJyibHas KMUCIOTA U €€ COU https://m.edsoo.ru/00ae
006¢
[Ipaktuueckas pabota Ne 4 mo treme "llomydenue bubanoreka [IOK
38 yriekucioro ra3a. KauectBeHHas peakiusi Ha kKapOoHar- https://m.edsoo.ru/00ae
HOH" 027e
[TepBoHa4YanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX bubmorexa HOK
39 P P https://m.edsoo.ru/00ae

KaK 0 COCAMHCHUAX YyITICpOaa

054e
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

bubmuorexa IIOK

40 Kpemuuii u ero coenuHeHus https://m.edsoo.ru/00ae
080a
[Tpaktuueckas padora Ne 5. Pemenue bubnuoteka LIOK
41 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHenmue https://m.edsoo.ru/00ae
HEMETAJUIbl M UX COCAMHEHUS 0bf2
KonrponbsHas padora Ne3 mo teme «Bakneinime bubmmorexa [IOK
42 HEMETAJLJIbI U UX COCIMHECHUS https://m.edsoo.ru/00ae

0el8

Pazngena 3. Merasiibsl 1 ux coeqnnenus 204.

OO61ast XapakTepUCTHKA XUMUYECKUX HIEMEHTOB —
MeTaJI0B. MeTaliueckas CBsI3b M MEeTAJTHIeCKast

bubmoreka [IOK

43 . . https://m.edsoo.ru/00ae
KpUCTaJTHYecKas pemérka. Guznueckue CBOMCTBa 1036
METaJIOB
. . bubmunoreka [IOK
XHUMHUYECKUE CBOMCTBA METANIOB. DIEKTPOXUMUYECKUI
44 . https://m.edsoo.ru/00ae
P HAITPSHKCHUH METAJLTIOB
1156
OO6mwme cmocoObl momydeHus: MeTaioB. CriiaBsbl. bubnuoreka IJOK
45 Beruncnenus mo ypaBHeHHUSIM XUMHUYECKUX PEAKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEarcHTOB COJICPIKUT PUMECH 1156
bubmoreka IIOK
46 [TonsaTHE O KOPPO3UHU METAIIIOB https://m.edsoo.ru/00ae
1278
bubmoreka IIOK
47 [lerouHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6moreka IIOK
48 OKcuapl U THAPOKCH/IBI HATPUSA U KaJIUs https://m.edsoo.ru/00ae
14b2
bubanoreka [IOK
49 IllenouHo3emMenbHBIC METAIbl — KaJIbIIUA M MarHUM https://m.edsoo.ru/00ae
15e8
bubanoreka [IOK
50 Baxkuelne coeIMHCHUS KaJIbIUs https://m.edsoo.ru/00ae
15e8
51 O06o0mIeHre 1 cucTeMaTH3alus 3HaHUH
bu6muoreka IIOK
52 XKécTtrocTh BOABI U CITOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae
1886
[Ipaktrueckas padota Ne 6 mo Teme "XKECTKOCTH BOJIBI U bubmorexa [IOK
53 https://m.edsoo.ru/00ae

METO/Ibl €€ yCTpaHeHus"

1ae8



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

bubmuoreka [IOK

54 AnroMuHuR https://m.edsoo.ru/00ae
1c64
bubmuorexa IIOK
55 AwmdoTepHbIe CBOIICTBA OKCHIA U THAPOKCHIA https://m.edsoo.ru/00ae
1c64
bubmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcuiel, TAPOKCHIBI U coutn sxene3a (1) u xxenesa (1) https://m.edsoo.ru/00ae
35e6
58 O0001IeHrEe U CHCTEMAaTH3aIMs 3HAHUH
[Tpaktuueckast pabora Ne 7. Pemienue bubmmorexa [IOK
59 AKCIIEPUMEHTANBHBIX 33/1a4 10 TeMme «BaxHenre https://m.edsoo.ru/00ae
METaJJIbl M UX COCIUHCHUS 3de8
BBI'—H/ICJ'IGHI/ISI 110 ypaBHCHI/ISIM XUMHNYCCKUX peaKHI/II\/’I,
bubmoreka IIOK
€CJIN OIUH U3 peaFeHTOB JIaH B I/I36BITK€ NIINn COJIep)KI/IT
60 . https://m.edsoo.ru/00ae
NpuUMecH. BrrunciieHus MacCoBOM J0JM BBIXOJA MTPOIYKTA 1750
peaxkiun
61 O00011IeHNE U CHCTEMATH3aINs 3HAHUI
62 KonTponwsnas padora Ned4 o teme «Bakneime

METaAJIJZIBI U UX COCIUHCHUS)

Pasznen 4. Xumus u okpy:kaomas cpeaa 34.

bu6moreka IIOK
63 .
BemiecTsa u Marepuabl B IOBCEIHEBHOM KU3HH https://m.eds00.ru/00
yenoBeKa ae3f50
bu6moreka IIOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpe/ibl https://m.edsoo.ru/00ae
4270
bubanoreka [IOK
65 Ponb XxuMuu B perieHuH 3KOJIOTHYSCKUX TTPoOIemM https://m.edsoo.ru/00ae

4270

PesepBHOe Bpemst 3.

. bu6muoreka IIOK
66 O06o01IeHre 1 cucTeMaTH3alus 3HaHUH https://m.eds00.ru/00ae
0dOa
67 O06o01IeHre U cucTeMaTH3alus 3HaHUI bubanoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

https://m.edsoo.ru/00ad
b33c

bubmuorexa IIOK
68 O00011IeHNE U cCUCTEMATU3ALUA 3HAHUI 1 https://m.edsoo.ru/00ad
9ch2

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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










