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8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XumMuu B KU3HU YelOoBEKA. XUMUS B CUCTEME HaAyK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coCTosiHuEe BeuecTB. [lonsaTue
0 MeToJlax TMo3HaHWs B XxuMuu. YucTteie BemiectBa U cMmecu. CrnocoObl paszzesneHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHThI. CUMBOJIbI XUMUUYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas (Gopmysna. BajgeHTHOCTh aTOMOB XHUMHUUYECKHUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTeNbHass aTomHas Macca. OTHOCUTENbHas
MOJIEKYJIgIpHas Macca. MaccoBast 40JIsl XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUMU.

KomnuectBo BemectBa. Monb. MosnsipHasg macca. B3anMocCBA3b KOJIMYECTBA,
Macchl U YUCJla CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérel mo GopMynaM XUMHUUECKUX
COEIMHEHUH.

dusnyeckne W XUMUYECKHE SBJICHUS. XUMHUYECKas peakius u €€ MpU3HAKH.
3aKOH COXpaHEHHMsS MAacChl BENIECTB. XHUMHYECKHE ypaBHeHHs. Krnaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYAOW, MpaBujaMu paboTel B JabopaTopuu u
npuéMamMu oO0pallleHuss C Ja0OpaTOPHBIM O0OpYy/IOBaHUEM, H3YYEHHUE M ONHCAHHE
¢u3nUecKnXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAONIOJCHHE (DU3UUECKUX
(mmaBneHWe BOCKa, TasHUE JbJa, pacTUpaHHe caxapa B CTYyNKe, KWIEHUE U
KOHJCHCAIMsl BOJbI) M XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCJIOTOH) sSIBJICHUMN, HAOMIOJCHUE W OMKMCAHUE
IPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakuuid (pa3joKeHUe caxapa, B3auMOJICHCTBHE
CEpHOM KHUCJIOTBHI C XJOpuUaOM Oapwms, pasnoxenue rtuapokcuaa meau (1) mpu
HarpeBaHUM, B3aMMOJICHCTBHE Kene3a ¢ pactBopoM conu meau (1), uzydenue criocodos
paszereHusi CMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHHE, BBINIAPUBAHUE,
TUCTHILISINSA, XpoMaTorpadusi, TpoBeIeHne OYUCTKU MOBAPEHHOM COJM, HAOIIOACHHE
U ONKCAHUE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
MAacChl, CO3/IaHuE MOJIeNIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeilune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kucimopog — 3JI€MEHT U MPOCTOE
BellecTBo. Haxoxenue kuciopona B npupoje, GU3NYECKHe U XUMUUYECKUE CBOMCTBA
(peaktuu  ropenus). Okcupawl. [lpumenenume kuciaopoma. CrocoObl  TOYYCHUS
KHCJIOPOJIa B JTA0OPAaTOpPUU M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpo/ia B MPHUPO/IE.
O30H — a;uioTponHas MoAU(UKaILKs KUCIOPOaa.

TennoBoil 3Q(hexT XUMUYECKON peaKIuu, TEPMOXUMUYECKHE YPaBHEHUS, DK30- U
SHIOTEPMHUYECKHE peakuu. TOIIMBO: Yroib U METaH. 3arps3HEHUE BO3yXa, YCUIICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOSI.



Bonopon — snemeHT u mpocroe BemectBo. HaxoxaeHne Bomopoaa B MPUPOJE,
du3nUecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, cIoco0bl nonydeHust. Kuciaorsl u
COJIN.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHECHUSIM.

dusnyeckue cBoncTBa BoAbl. Bona kak pactBopurenb. PactBopsl. HackileHHbIe U
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BoJie. MaccoBas J0Jisl BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOABL. OcHOBaHMs. Ponb pacTBOpPOB B MPUPOJE U B
KU3HM YesioBeka. KpyroBopot Boabl B Ipupoe. 3arpsA3HeHne NpUpoaHbIX BoA. OxpaHa
Y OYUCTKA MPUPOIHBIX BOJ.

Knaccudpukanus ©Heoprannueckux coeauHenuid. Oxcunpl.  Kiaccudukanus
OKCHJIOB: coJjieo0pa3zyromue (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHsbIe) u
HecosieoOpasyromue. HomeHnknatypa okcujoB. OuU3nvecKue U XUMUYECKHE CBOMCTBA
okcu10B. [lonydyenue okcuaos.

OcHoBanus. Knaccudukarusi o0CHOBaHUMN: MIENTOYH U HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Duzndyeckue HW XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyuyenune 0OCHOBaHUI.

Kucnorel. Knaccudukammss xucmor. Homenkimarypa kucinoT. dusuyeckue Hu
XUMHUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatrypa coneid. duznueckue M XUMHUUYECKHE CBOWMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas cBs3b MEXY KJIIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPEACIICHUE COJEpKAHUS KUCIOpOJa B BO3AYyXE, IOJYyYECHHUE,
coOupaHue, pacro3HaBaHUE W HU3Y4YEHHE CBOMCTB KHUCIOpOAa, HaOJoJIeHue
B3aMMOJICMCTBUS BELIECTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U IPEKpalICHUS
ropeHusi (moxkapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHUIOB M OIMCAHHWE WX CBOWCTB,
NoJydeHue, COOMpaHMe, paclio3HaBaHME U W3Y4YEHHE CBOMCTB BoJopoja (TOpeHHeE),
B3auMojieiicteue Boaopoga ¢ okcuaoMm wmead (II)  (Bo3MOXHO wuCHOIb30BaHUE
BUJICOMATEpUAJIOB), HaOMIOJEHHEe O0Opa3lOB BEMIECTB KOJMYECTBOM |  MOJb,
MCCJIEIOBAHNE OCOOCHHOCTEW PAaCTBOPEHHUS BEHIECTB C PA3NTMYHON PACTBOPHUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OMNpPEICIEHHOM MACCOBOM JI0JIEd PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJEHUCTBHE BOJABI ¢ MeTaulaMH (HaTpUEM U KajlbliUeM) (BO3MOYKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEpPHANIOB), HCCIEAOBaHHE O0Opa3lloB HEOPTaHHMYECKUX
BEIIIECTB PA3MYHBIX KJIACCOB, HAONIOJCHUE WM3MEHEHWS OKpPacKu HWHIUKATOPOB B
pacTBOpax KHCIOT W LIeJouYei, u3yueHue B3aumojenctBusi okcuaa meau (l) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C METAUIAMH, pPEaKUui HEeUTpalIn3alui,
MOJy4eHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METajlla JPYyTUM H3
pacTBOpa COJIM, PEIIEHHUE S3KCIIEPUMEHTAIBHBIX 3a/1ad 1o Teme «BaxHeimme Kiaccel
HEOPraHUYECKUX COCTUHEHUM.

Hepuognueckuii 3axoH u Ilepuognueckasi cucreMa XMMUYECKHX IJIEMEHTOB
. U. MenaeneeBa. CtpoeHue aTroMoB. XuMHYecKasi CB3b. OKHCIMTEIbHO-
BOCCTAHOBUTEJbHBIC PeaKIUU



[lepBble MOMBITKU KJIaCCU(PUKALUU XUMUYECKHUX AyeMeHTOB. [loHATHE O rpynnax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M IIEJTOYHO3EMENbHBIE METaIbl, TIaJOreHBI,
MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCUABI U TUAPOKCUIBI.

Ilepuonnueckuil 3akoH. Ilepuoanyeckas cucrema XMMUYeCcKuX syemeHtos [I. M.
MenneneeBa. Koporkonepuonnas u JiauHHonepuoaHas (opmer [lepuoandeckoi
cucrembl xumuyeckux oaemeHToB JI. WM. Menneneesa. Ilepuoasl U rpynimsl.
@uU3NYECKU CMBICIT ITOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOAA U TPYIIIBI JJIIEMEHTA.

Crpoenue atromoB. CocraB aroMHbIX sifep. M3ortomsl. OnekTpoHsl. CTtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHUX 3JIeMeHTOB lleprnoanueckoil
cuctembl J[. WM. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO JJIEMEHTa MO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsA paauyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepronnueckoil CUCTEMBI XMMHUYECKHX
JJIEMEHTOB [UIA pa3BuTUs Hayku W npaktuku. J[. M. MenneneeB — y4€HbId U
IpaKJIaHMH.

Xumuueckass  cBs3b. KoBaneHTHas (mojiipHas M HEMOJISIpHAs)  CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucneHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe O0Opas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHwue,
pEeaKIuu pa3jaoKeHUs, COEAUHEHNUSA).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€H 0OpPU HM3YYEHUM XUMHUUM B & Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHUH,
TaK Y MOHSTUH, SIBIIOIIUXCS CUCTEMHBIMU JJI1 OTIAEIBHBIX IPEIMETOB €CTECTBEHHO--
HAay4YHOT'O LIUKJIA.

OO1ue ecTecTBEHHO--HAy4YHbIE TOHATHUS: Hay4YHbIH (akT, TUIOTe3a, TEOopHusd,
3aKOH, aHAJIU3, CUHTE3, KJIAaCCU(pUKAIU, TePUOAUYHOCTh, HAOIIOCHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHHUE.

dusuka: mMarepus, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIIBI,
paZiMoOaKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM,
arperaTHoe COCTOSTHHE BEILEeCTBA, ras, (YU3MYeCKue BEIWYUHBI, €AUHUIBI W3MEPEHUS,
KOCMOC, TJIaHETHI, 3B&371b61, COJIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJIBI, TOJE3HBIC
HCKOIIA€MBbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s



Ilepuonnueckuil 3akoH. Ilepuoanyeckas cucrema XMMU4YeCcKux syemeHtos [I. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHUX
JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KN, KAJIBLUA U UX COCIUHEHUN B COOTBETCTBUU
C IIOJIO’KEHUEM IEMEHTOB B [Ieprnoanyeckoit cucreme U CTpOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUAbl XUMHUYECKOM CBA3U. THUIBI KPUCTALUIMYECKUX
PEILIETOK, 3aBUCMMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJIIMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBSA3HU.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBAa BEIUECTB, OTHOCAIIMXCS K pPa3jWYHbBIM KjaccaM HEOPraHUYECKUX
COCMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKUX peaklMil MO pa3ivYHbIM NpHU3HAKaM (M0 YUCTYy U
COCTaBY YYacTBYIOUIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHel OKHUCIIEHHS XUMHUYECKHUX DJIEMEHTOB, IO OOpaTHUMOCTH, MO YYacCTHUIO
KaTajau3aropa). K30 - U SHAOTEPMUUYECKHUE PEAKIINHU, TEPMOXUMHUUYECKHE YPaBHEHUS.

[lonsitTue o ckopoctu XuMuueckod peakiuu. I[lonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX U TETEPOTEeHHBIX
peakuusx. [lonsatne o karamuse. IloHATHE O XUMHYECKOM paBHOBeCUHU. PaKTOPBHI,
BIVAIOIIME HA CKOPOCTh XMMHUUYECKOM pPEaKUUMU U TOJIOKEHUE XUMHUUYECKOIO

paBHOBECHS.
OKHUCIUTENHFHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIIEKTPOHHBIN OanaHc
OKHUCJIMUTENbHO-BOCCTAHOBUTEIBHON PEaKIIUU. CocraBienue ypaBHEHU I

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKUMA  C  HCHOJb30BAaHHEM  METOJa
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTUYECKOW NHUCCOLMALMU. OJEKTPOJUTBI U HEIIEKTPOIUTHI.
Katnonsl, aHumoHbl. MexaHuU3M [UCCOLMALMM BEIIECTB C pPAa3jJUYHBIMU BHAAMU
XuMH4eckon cBs3u. Ctenens aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOrO OOMEHA. YCIIOBUS MPOTEKAHHS pPEAKIUMi HOHHOTO OOMEHa,
MOJTHBIE U COKpAIEHHbIC MOHHBIE YpaBHEHMS peakinil. CBONCTBa KMCIOT, OCHOBAHUN U
COJICH B CBETE MPEJCTaBICHUM 00 AJICKTPOJUTHUYECKOW nuccommaruu. KadecTBeHHBIE
peakiuu Ha OoHbIL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJIECIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHNYECKUX BEILIECTB
— METAJJIOB U HEMETaoB (Tpadura U amMasa), CJIOKHBIX BEHIECTB (XJIOpuaa HATPHs),
HCCIIEIOBAHUE 3aBUCHUMOCTM CKOPOCTM XHMHYECKOM pPEAaKUUMU OT BO3JECUCTBUSA
pasnUYHBIX (HaKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
rpoiiecca JTUCCOLMAIMU KUCIOT, MIe04Yel n cojel (BO3MOKHO HCIOJIb30BAHHE BUJIEO
MaTepuasnoB), MPOBEJAEHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHUS peaKUui
HOHHOTO 0OMeHa (0Opa3oBaHME OCajiKa, BBIJEICHHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnil (ropeHue,
peakiuu pa3iioKeHUsl, COCIUHEHMS), PACHO3HABAHME HEOPraHMYECKHUX BEIIECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEAKIIMil HA MOHBI, PEHICHNUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMmeTa/ibl 1 MX COeITMHEHUS



O6miass  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTM  CTPOCHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CTpoeHue M (U3MYECKHME CBOMCTBA IMPOCTBIX
BEILIECTB — raJOT€HOB. XMMHUYECKHUE CBONCTBA Ha MpUMEpe XJiopa (B3auMOJICHCTBHE C
MeTajllaMH, HeMeTaJlylaMHu, IiejgodaMu). XjopoBojgopord. ConsHas  KUCIOTa,
XUMHUYECKHUE CBOWCTBA, IOJYYEHUE, NIPUMEHEHHE. JIeHCTBHUE XJIOpAa U XJIOPOBOAOPOAA
Ha OpraHu3M yesoBeka. BaxHeille X10puapl U UX HAX0XKIEHHUE B PUPO/IE.

O6mas xapakrepuctuka si1eMeHToB VI A-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CcTeneHu OokucieHus. CTpoeHue u (PuU3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOJA U Cepbl. AJIOTPOIHbIE MOJU(PUKALMU KHUCIOpOoAa U
cepbl. XuUMHUYeckue cBoiicTBa cepbl. CepoBojopoja, cTpoeHue, (U3HYECKUE U
XUMUYeCKre CcBOMCTBA. OKCHIBI Cepbl KaK MPEJACTABUTENIM KHUCJIOTHBIX OKCHJIOB.
CepHasi kuciora, puU3MYECKHEe U XUMHUYECKHUE CBOMCTBa (00IMEe Kak Mpe/ICTaBUTENA
KJacca KHUCJIOT M crneuupuueckue). XUMHUYECKHE pEaklMH, JIeKallde B OCHOBE
OPOMBIIJIEHHOTO Cloco0a TMOJy4YeHUs CEpHOM KHUCIOTHL. IlpuMeHeHne cepHOU
kucnotrbl. Coiu  CepHOM KHUCIOTHI, KayeCTBEHHAsh peakius Ha Cyib(haT-uoH.
Haxoxnenue cepsl U €€ coeAuHEHHM B mpupoae. XHUMHYECKOE 3arps3HEHUE
OKpYXalollel cpefibl COETMHEHUSMHU CEPbI (KUCIOTHBIE O/, 3arpsi3HEHUE BO3yXa U
BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

O6mast xapaktepucThka 3yeMeHTOB V A-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHUS. A30T, PACHpPOCTPAHEHHE B MPHUPOJE,
dusznueckre W XMMHUYECKHe CBoMcTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro
¢usznueckre U XUMUUYECKHE CBOICTBA, MOJlydeHHe U npuMeHnenue. Colld aMMOHHUS, UX
dusznueckre U XUMUYECKUE CBOWMCTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI
aMMOHMS. A30THas KuCJOTa, €€ ToJlyueHue, (PU3NYECKHe M XMMHYECKHE CBOMCTBa
(obmme Kak TpencTaBUTENs Kiacca KHUCIOT W creuupuueckue). HcnonbzoBaHue
HUTPATOB W COJICl aMMOHHMsI B KadeCTBE MHUHEPAIbHBIX YyIOOpPeHUH. XHUMHYECKOE
3arpsi3HEHHE OKpYXKAlolleld Ccpeabl COeAMHEHUSIMU a30Ta (KHCIOTHBIC —JIOXKH,
3arpsi3HEHHE BO3AyXa, MOYBBI W BOAOEMOB). Docdop, amioTponHbie MOAUPUKAIIUU
docdopa, dusuueckue u xumuueckue cpoiictBa. Oxcun dochopa (V) u dbocdhopnas
KHUCIIOTa, PU3NUecKue U XMMUYIECKHE CBOWCTRA, MmodydeHue. Mcnonbs3oBanue pocdaron
B Kau€CTBE MUHEPATHHBIX yI0OPEHU.

O6mast xapakrepuctuka 31eMeHToB |V A-rpynmbel. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKHUCICHUS. YTJIEPO, aIOTPOIHbIE MOAUPUKAIINH,
pacrnpocTpaHeHHe B NpUpPOJe, (PU3NYECKHE U XHMHUYECKHE CBOMcTBa. AncopOius.
Kpyrosopot yrinepona B mpupozge. OKcuabl yriepoaa, ux (pu3u4ecKkue U XUMHUECKHUE
CBOMCTBa, ICHCTBUE HA KUBbIE OPraHU3MBbl, IOJIyYeHUE U MPUMEHEHUE. DKOJIOTUYECKUE
mpoOeMbl, cBsi3aHHBIE ¢ okcuaoM yrieposna (1V), rumoresa rimobanbHOTO MOTEIIICHUS
KJIUMaTa, MapHUKOBBIA d(Pdekt. YrompHas KUCIOTA U €€ coid, X (PU3NYecKue u
XUMUYECKHE CBOMCTBA, MoOJyueHHME M TMpuMeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-noHbI. Mcnonb3oBaHne KapOOHATOB B OBITY, MEIUITMHE, POMBIIUICHHOCTHA U
CEIIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKHMX BEHIECTBAX KaK O COEAMHEHUAX
yriepoaa (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJI, TJIMIEPUH, YKCYyCHasi KHUCJIOTA).



[IpupoaHble HCTOYHUKHU YTIIEBOIOPOIOB (YT0Jib, IPUPOIHBIN ra3, HEPTH), TPOIYKTHI UX
nepepaboTku (O€H3MH), HX poOJdb B OBITY U MNpPOMBIIUIEHHOCTU. [loHsITHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHpaX, O€JIKax, yrieBojlaX — U UX POJU B JKU3HU
yesoBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSUHECHUM.

Kpemnuii, ero ¢uzndyeckne m XMMUYECKHE CBOMCTBA, MOJyYEHUE U MPUMEHEHHUE.
Coenunenust kpeMHusi B npupoje. Oo6mue npeacrarieHus: 06 okcuae kpemaus (1V) u
KpeMHueBOM kuciote. CUIMKATBI, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiliue cTpouTeNnbHbIE MaTepuaibl:  KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eroH. [IpobreMbl 0€30MacHOro UCHOJb30BaHUSL CTPOUTEIBHBIX MAaTEpUATIOB B
MOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHONW KHUCJIOTHI,
POBEICHUE KAUYE€CTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJICHUE MPU3HAKOB HX
POTEKAHUSI, OTBITHI, OTpakaromue PU3NUecKue U XUMUUECKUE CBOWCTBA TAJIOTEHOB U
UX COCIMHEHUH (BO3MOXKHO HCIOJb30BAHHE BHIEOMATEPUATIOB), O3HAKOMIICHHE C
oOpas3namMu XJIOpUJIOB (TajJOTCHHIOB), O3HAKOMJICHME C OOpas3lamMu cepbl u eé
COCTMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUCOMATEPUAIOB), HAOIIOIEHHUE TIpoIiecca
oOyTJIMBaHUS caxapa IoJ] JICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUCHHE
XUMUYECKUX CBONCTB pa30aBIEHHOW CEPHOW KHCIOTHI, MPOBEICHHE KAadueCTBEHHOMU
peakiuu Ha cyiab(aT-uoH U HAOJIOJICHHE MpU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHHUE C
¢uznueckuMu CBOMCTBaMU a3oTa, ¢ochopa W UX COEAUHEHUH (BO3MONKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), OOpa3laMu a30THBIX U (HOCHOPHBIX YIOOpPEHUI,
NoJIy4eHue, COOMpaHHe, paclio3HaBaHUE U HM3yU€HHE CBOMCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX peaklMii Ha MOH aMMOHHUS U (ochaT-uOH U U3YUYEHHE MPU3HAKOB UX
IPOTEKaHUsI, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHON a30THOW KHUCJIOTBI C MEJIbIO
(BO3MO’KHO HCMOJBb30BAaHUE BUJIEOMATEPUAIIOB), U3YUCHUE MOJEIEH KPUCTATUIMYECKUX
pemérok anmMmaza, rpadura, (QymuiepeHa, O3HAKOMIICHHE C IIPOIIECCOM  ajcopOuuu
pPAacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM HPOTHUBOrasa,
NoJIydeHue, COoOMpaHue, pacro3HaBaHWE W HW3YYCHHE CBOMCTB YIJIEKMCIIOTO Trasa,
NPOBEJICHNE KayeCTBEHHBIX peakluid Ha KapOOHAT M CUJIMKAT-UOHBI W HW3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHUs, O3HAKOMIICHHME C  MPOAYKIMEH  CHJIMKATHOU
MPOMBIIIJIEHHOCTH, PEIIEHUE OHKCIEPUMEHTaJbHbIX 3aJay 1o Teme «Baxknelue
HEMETAJJIbl U UX COCTUHEHHUSY.

MeTausibl M UX COeIMHEHUS

OO0mast xapakTepUCTUKA XUMHUYECKUX DJIIEMEHTOB — META/NIOB HA OCHOBAaHUU UX
nojioxkeHusa B Ilepuonnyeckor cucrteMe xummudeckux snemeHToB /. M. Menaeneesa u
ctpoenusi aroMoB. CTpoeHue MeTauioB. MeTaminueckas CBA3b M MeTaJlIMYecKas
KpUCTAJIIMYECKass pelérka. OJIEKTPOXUMHUYECKUNA Ppsii  HaANPSHKEHW  METallioB.
du3nyueckue M XUMHUYECKHME CBOMCTBa MeTayioB. OOImMe CcrnocoObl MOJy4eHUs
MeTaisioB. [loHsITHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUThl KX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.



[IlesouHble MeTaibl: MOJIOXKEHWE B IlepronnYeckord CHCTEME XHUMHUYECKUX
anemeHtoB [[. M. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXOXKACHHUE B IMPUPOJIE.
dusnueckue W XUMHUYECKHUE CBOWCTBA (HAa mpumepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MeI0YHbIX METAJIOB U UX COCIUHEHHUI.

[I{es10uHO3EMENBHBIE METAJUIBI MATHUM U KaJIbLUM: noJIoKeHue B [leproanueckoi
cucteMe xumMuueckux dneMeHtoB J[. WM. MeHnngeneeBa, CTpoeHHE HUX AaTOMOB,
HaXxOoXJeHHEe B mpupojae. Pu3N4YecKue U XUMHUUYECKHUE CBOMCTBA MAarHus M KaJbLHS.
Baxueiiimue coenuHeHus: Kanblius (OKCHUI, THAPOKCHA, coyiv). JKECTKOCTh BOABI U
CHoco0bI €€ yCTpaHEHUSI.

AnoOMUHME: TIOJI0KeHUE B Ilepuoanueckoil cucreMe XUMUYECKUX AJeMEHTOB /l.
N. MenaeneeBa, CTpOCHUE aTOMa, HAXOXKJ€HUE B ipupoae. PU3nuecKkue u XMuMUYECKUe
cBoMcTBa amroMuHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U TUIPOKCUIA ATIOMUHUSI.

Kenezo: nonoxenue B llepuoanueckoit cucreme xumudeckux snemeHtoB [l. U.
MenpeneeBa, CTpOEHUE aToMa, HaxoXkAeHHE B npupoje. duznueckne u XUMMHUYECKHUE
cBoicTBa xkeneza. Okcuasl, TuApokcuasl U conu xene3a (1) u xxenesa (11l), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, X (PU3MUECKUMH CBOWCTBAMHU,
U3YyUYCHUE  pe3yJbTaTOB  KOPPO3MU  METANIOB  (BO3MOXKHO  MCIIOJIb30BAHUE
BUJIEOMAaTepraIoB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCH/IA KAJIbITUs U HATPUSI C BOJIOM
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOUCTB KECTKOU BOIBI,
mpolecca  TOpEeHHMs  Xeje3a B Kuciaopoie  (BO3MOXKHO — HMCIIOJIb30BAHHUE
BUJICOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHHS KAaUeCTBEHHBIX PEaKlUii Ha MOHBI: MarHus,
KaJblMsl, alfoMUHUS, IMHKa, keneza (I1) u xenesza (Ill), mequ (11), Habmronenue u
ONMCaHUE MPOLECCOB OKpAIIMBAHMS IJJAMEHUM HOHAMH HATpHsl, Kalusd WU KaJbLUs
(BO3MOKHO HCIIOJIb30BAaHWE BHIEOMATEPHUAIOB), UCCIEIOBaHUE aM(POTEPHBIX CBOMCTB
TUAPOKCUIA AIFOMUHUA U THAPOKCHIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme «BakHeuire MeTasibl U UX COEUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa u Marepuasibl B MNOBCEAHEBHOW KW3HM 4YeJIOBEKa. be3ormacHoe
MCIIOJIb30BAaHUE BEIIECTB M XWMHUUYECKHX peakiuii B ObiTy. [lepBas momornis mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYy’Kawolled cpeabl (mpenesibHas JI0MycTUMas
KOHIIeHTpanus: BeuniecTB, aainee — I[IJIK). Ponp XuMuM B pemieHUH 3KOJIOTMYECKHX
mpooIeMm.

Xumuueckuit IKcnepumenm:

M3yueHue o0pa3lloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIJIOB, MOJMMEPHBIE
MaTepuarbl).

Mexcnpeomemuvie ceéa3u

Peanuzamuss MexXnpeaMeTHBIX CBS3€M IpPU H3Y4YEHUH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK U MOHSTHM, SBIISIIOIINXCS CUCTEMHBIMU IS OTIEJIBHBIX IPEAMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.



OO0mme ecTeCTBeHHO-HAYYHbBIC TTOHITHS : HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHanmW3, CHUHTE3, KiIacCU(UKAIMI, TIEePUOJAUIHOCTh, HAOIIOJEHNE, JKCIECPUMEHT,
MOJICIUPOBAHUE, W3MEPEHUE, MOJEib, SBJICHUE, MAPHUKOBBIH A(DQPEKT, TEXHOJIOTHS,
MaTepHaIbI.

dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, H30TOIIBI,
PaIMOaKTHBHOCTh, MOJICKYJIA, AJICKTPHUSCKUI 3apsj, MPOBOIHUKH, IMOTYIPOBOIHUKH,
JTUDJICKTPUKH, POTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa,
ra3, pacTBOp, PacTBOPHMOCTb, KPUCTAJUIMYECKas PEIIETKa, CIUIaBbl, (HU3UYECCKUE
BEJIMYHMHBI, CAUMHHUIIBI H3MEPCHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Connue.

buonorusi: ¢orocunTes, napIxanme, Owocdepa, dSKocHCTEMa, MHHEPAIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaANbl, TOPHBIC MOPOJBI, MOJIC3HBIC
HCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O 00IIIer0 00pa3oBaHUs
JOCTUTAIOTCA B XOJ€ OOyYeHHs] XMMHHM B €IUHCTBE Y4YEOHOM W BOCHUTATEIbHOU
NESATeIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMU COIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMH B OOIECTBE NpaBUJIaMH M
HOpPMaMH TOBEJIEHUS MU CIIOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHHUSA, CaMOPa3BUTUSA U
COLIMATIM3AIMH 00 YyUYarOIINXCS.

JInuHOCTHBIC pEe3yIabTaThI OTpPaXKaroT TOTOBHOCTH oOyyarouxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN M pacIIUpEeHUE
OTIbITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIICHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJWI0, TOHMMAaHUS 3HAYCHHS XUMHUYECKOM HayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh [TOCTOBEpHON HH(MOpManuen o
NEPEAOBBIX JIOCTUKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COUMAJIBHBIX HOPMAaxX U MPaBUJIAX MEXIMYHOCTHBIX OTHOUIEHUN
B KOJUJICKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-HUCCIEe0BATEIbCKOM, TBOPUECKOM U APYTUX BUIAX IEATEILHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOW  JCSTENIBHOCTH  NpPU  BBIMNOJHEHUH  YUYEOHBIX,
NO3HABATENbHBIX 3a/1a4, BBIIOJIHEHUA XUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIH B IPOIIECCE
ATON y4eOHON IEesTENbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE TOBEJICHHUE U TMOCTYIKH
CBOMX TOBapUUIEH C MO3UILIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJICICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BELIECTBE W XHUMHUYECKOW pPEakiHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINE OCHOBY
JUTsl TIOHUMAaHMsI CYITHOCTH HAay4YHOW KapTHUHBI MUpPA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKa C IPUPOIHON CPeaoit, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHbIE MOTHUBBI, HAINpPaBJICHHbIE Ha IMOJIYYEHHWE HOBBIX 3HAHUU IO
XAMHUHM, HEOOXOIUMBbIE I OOBSICHEHHsS HAONIOMaeMBbIX TIPOIECCOB W  SIBJICHUIA,
MO3HABATEIbHON, NH(HOPMALIMOHHON M YUTATEIBCKOW KYJIbTYpPhl, B TOM YUCJIE HABBIKOB
CaMOCTOSATEILHON paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoil,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU NMH()DOPMAITMOHHBIX TEXHOJIOTHH;

HHTEpPEC K OOY4YeHWI0 ¥ TIO3HAHUWIO, JFOOO03HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM U UCCIE0BATEIbCKON JIESITEIILHOCTH, K
OCO3HAHHOMY BbIOOpY HAIMPABICEHHOCTU U YPOBHSI 00yUEHHUSI B JaIbHEHIIEM;



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO,
YCTAHOBKH Ha 37I0pOBbIN 00pa3 >KU3HU, OCO3ZHAHUE MOCIEACTBUM U HEMIPUSATUE BPEAHBIX
NpUBBIYEK (YHNOTpeOJEHHUs] alKOroyig, HAPKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH
coOJIOICHUST TIpaBUJl OE30MACHOCTH MPU OOpaIieHUU ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5) Tpy/10BOTr0 BOCIIUTAHUS:

WHTEpEC K MPaKTUUYECKOMY H3YUCeHHIO mpodeccuil U Tpyaa pas3IuyHOTO poja,
yBaXXEHUE K TPYAY W pe3ysibTaTaM TPYJIOBOW JEATEILHOCTH, B TOM YHCIE HA OCHOBE
MPUMEHEHMs TIPEMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBUIYaTbHOMN
TPACKTOPUU TMPOAOJKEHUST OOpa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, yCHENTHOMN
npodeccroHaIbHON JCATEILHOCTH W Pa3BUTUS HEOOXOIWMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATLCA B IPOo(ecCHoHaIBHOM Cpejie;

6) 7K0JI0rH4eCKOro BOCIUTAHUS:

AKOJIOTUYECKH IeJIeCO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOYHHMKY >KH3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAaHUS, MOHMMAaHWE IIEHHOCTH 3/I0POBOr0 M OE€30I1acHOr0
oOpaza J>KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (uU3NUECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJICHHS IMpaBuUil 0€30MacHOTO
MOBEJICHUS TIPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYAIUAX, YTPOKAIOIMIHNX 3I0POBBIO
1 KM3HM JIIOJCH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJydyaeMble MPH HU3YYCHUH XUMHH, I
peuieHns 3a/ad, CBSA3aHHBIX C OKPYXAIOIIEH MNPUPOIHOW CPEAOW, AJISI MOBBIIMICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYpbI, OCO3HAHUS II100aJbHOTO XapaKkTepa IKOJTOTHYECKUX
npoOsieM H IMyTell WX pEHIeHHs] MOCPEJICTBOM METOJ0B XHMHH, 3KOJOTHYECKOIO
MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTHCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOW U
COLMAJIbHOM MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranmpenIMETHBIX PE3YyJIbTATOB  BBIACIAIOT 3HAYUMBIE  JJIA
dbopMUpOBaHUST MHUPOBO33PEHHs OOIEHAYYHBbIE TOHATHUS (3aKOH, TEOpHSs, MPUHIIHUIIL,
rurnoresa, pakT, CucTemMa, MpoIECcC, IKCIEPUMEHT U IPYTOE. ), KOTOPHIE UCTIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX U TMO3BOJISIIOT HA OCHOBE 3HAHUW M3 ITUX
MpeaMeToB (OPMUPOBATH MPEACTABICHUE O IIEIOCTHOW HAyYHOW KapTHHE MUpA, H
VHUBEpCAIbHBIE  y4eOHbIe  JeWcTBUS  (NO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC,
pPETYISITUBHBIE),  KOTOpble  oOecreyuBalOT  (opMuUpoBaHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU NEsITEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI PU OCBOCHUU 3HAHUMA:
PacCKpbIBaTh CMBICH XMMHUYECKHX IMOHATHN (BBLACIATh HUX XapaKTEepHbIE MPU3HAKH,
YCTaHaBIIUBaTh B3aUMOCBS3b C JPYTUMHU TOHSATHSIMHU), HWCIOIb30BATh MOHATHSA HJIs
OOBSICHEHUS OTHENIbHBIX (PAKTOB W SIBICHUM, BHIOMpATh OCHOBAHUS M KPUTEPUH JJIsi
KJaccu(pUKAMM XMMHUYECKHUX BEIIECTB M XHUMHUYECKUX PEaKiUil, yCTaHABIUBAaTh



MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU HM3YYE€HUS, CTPOUThH JIOTHUUECKHUE
paccyxaeHusi (MHAYKTUBHbBIC, JCAYKTHBHbIC, IO aHAJOTWUU), JieJlaTb BBIBOJLI U
3aKJTIOYCHUS;

YyMEHHUE TPUMEHSATH B TPOIllECCE TO3HAHUS TOHATUS (TMPEIAMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HUCIOJIb3yEeMbIe B XUMUU,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCIbHBIC MPEACTABICHUS —
XUMUYECKU 3HaK (CMMBOJ JJIeMEHTa), XuMHUYeckas (opMyna U ypaBHEHUE
XUMHUYECKOW peakIuu — MpU PelIeHUH ydeOHO-TI03HABATEIbHbBIX 3a7a4, C YUYETOM 3TUX
MOJIECIBHBIX TPEJACTABICHUN BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEHIECTB U XUMHUYECKUX PEAKIIUM, BBISBISITH
o0Iue 3aKOHOMEPHOCTH, TPUYMHHO-CJICJACTBEHHbIE CBSI3M U TPOTUBOpPEUYUS B
U3y4aeMbIX Mpolieccax U SBICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

yMEHHE HCIO0JIb30BaTh IIOCTaBJICHHBIE BOMPOCHl B KAadyeCTBE MHCTPYMEHTA
MO3HAHMS, a TaKK€ B KAa4eCTBE OCHOBBI JJI1 (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHue OmnbiTa MO IJIAHMPOBAHUIO, OPraHU3alMd UM MPOBEICHUIO
YUYEHUYECKUX  OKCIEpPUMEHTOB, YMEHHME HaOJoJaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ynbTar, (GOpMyIHpOBaThH 0000IIEHUS WU
BBIBOJBI TIO Pe3yJbTaTaM MPOBEAEHHOTO OIbITA, MCCIIEIOBAHUS, COCTABJISITH OTYET O
poJieIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOWpATh, AaHAIM3UPOBATh M  HWHTEPIPETUPOBATH HH(MOpMAIHIO
pa3TUYHBIX BUAOB M (POPM MpeNCTaBICHUS, IMONIYYaeMyl0 M3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JHUTEpaTypa XUMHYECKOTO COJEp’KaHUs, CIpPaBOYHbIE MOCOOuUs,
pecypcbl MIHTEpHETa), KPUTHYECKH OLICHUBATH MPOTHUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(}OpMaIHIo;

yMEHHE MPUMEHATHh pPAa3IMYHbIE METOJbl W 3alpoChl MPU TOUCKE U OTOOpe
UH(GOPMAIIMH U COOTBETCTBYIOIIMUX JTAHHBIX, HEOOXOANUMBIX JIJIsi BHITIOJHEHUS Y4eOHBIX
M TIO3HABATEIbHBIX 3a/lay OMPEACIEHHOTO THUIA, MPUOOPETEHHE OIbITa B OO0JACTH
UCIIOJIb30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  OBJAJCHUE
KyJbTYypO ~ aKTHBHOTO  HCIIOJIb30BAHUSl  PA3JIMYHBIX  [OUCKOBBIX  CHUCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTUMANBbHYIO (GOpMYy MpeACTaBICHHUS WHOOpPMAIUU H
WJUTIOCTPUPOBATh PEIIAEMbIE 3a1a4d HECJIOKHBIMH CXEMaMH, JUarpaMMaMH, APYrUuMuU
dbopmamu rpaduKu U UX KOMOMHAIIHSIMU;

YMEHHUE  UCIOJb30BaTh M  aHAJIM3UpPOBaTh B  Mpolecce ydyeOHOW |
MCCJIEIOBATEILCKON JIEITEHOCTH HWH(OpPMAIMI0O O BIUSHUWA TPOMBIIIJICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUS 33JaBaTh BONPOCHI (B XOJA€ Auaiora u (Wiau) AUCKYCCHUU) MO CYIIECTBY
o0cyxnaeMoi TeMbl, (POPMYyIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEIIOKEHHON 3a]1a4H;



YMEHHUS TPECTABIATH MMOJYYCHHBIE PEe3yIbTaThl MO3HABATEIBHOMN ACSITEIFHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUI0 PEe3yIbTaTOB BBITIOJHEHUS
XUMHUYECKOT0 HJKCIepUMEHTa (J1abopaTOPHOIrO OIbITa, JabopaTOpHOW padOTHl IO
WCCJICTOBAHUIO CBOMCTB BEIIECTB, YUSOHOT'O MPOEKTA);
yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEpCTHUKAMH B  COBMECTHOMU
MO3HABATENbHON M HCCIENOBATENLCKON NEATEIBHOCTH TPU PEIICHUH BO3HUKAIOIIUX
npo0sieM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULIUHN (00CYXKICHNUS,
OoOMEH MHEHHSMH, «MO3TOBBIE INTYPMBD», KOOPAMWHAIMS COBMECTHBIX JCHCTBHIA,
OTpeIeNICHNE KPUTEPHUEB 0 OIICHKE KAYECTBA BHIMOJHEHHOU pabOThI U IPYTHUE).
PeryisiTuBHBIE YHHUBeEPCcAJIbHbIE YUeOHbIE 1eiiCTBUS:
YMEHHE CaMOCTOSTEIBHO OIpenessaTh 1EeNH JACSITeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIWUPOBATH M TIPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSTENbHOCTh, BBHIOMPATh Haubosee 3G EeKTHUBHBIE CHOCOOBI pElIeHUS Y4EeOHBIX H
MO3HABATEIBHBIX  3a/lad, CaMOCTOSTEIbHO  COCTaBISTh WM  KOPPEKTUPOBATH
NPEUIOKCHHBIN aJITOPUTM JCHCTBUN NP BBHIMOJTHCHUH 33/IaHUN C YIETOM TIOTyYCHUS
HOBBIX 3HaHMHA 00 W3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIHIX, OICHHWBATH
COOTBETCTBHE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHON IEJHW, YMEHHUE WCIIOJIh30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MIPEIIaraeMble B YCIIOBUU 3aJaHUIA.
MNPEAMETHBIE PE3YJIBTATHI
B cocTtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 0053aTEIBLHOTO COICpPKAHWS,
YCTaHOBJIEHHOTO JaHHOW (eaepalnbHON paboyeil mporpaMMoi, BBIACISIOT: OCBOCHHBIE
oOy4JaromMUMHCs Hay4YHbIe 3HAHUS, YMEHHS U CIIOCOOBI NEeHCTBUM, crieuduuecKkue s
NpEeIMETHON 00s1acTh «XUMHUS», BUIBI ACSITEIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHMS,
€ro MHTepHpeTalnuu, NpeoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3TMYHBIX YYECOHBIX U HOBBIX
CUTYalUAX.
K koHiy oOyuenusi B 8 kJjiacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHUM:
® pacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX IMIOHSATUH: aToM, MOJEKyIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omgHOpOIHAsT W HEOJHOPOJIHASA), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas H
MOJIEKYJIIpHasi Macca, KOJIMYEeCTBO BEIECTBa, MOJb, MOJISIpHas Macca,
MaccoBas J0Js XMMHYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIPHBIA O00BEM,
OKCHJl, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKash peakius, KIacCHPUKAUg pEeakuui: peaxKiuu
COEIMHEHMSI, PEaKIUN pa3jIOXKEHUs, PeaKkMH 3aMElleHUs, peakuuu OoOMeHa,
9K30- U DHJIOTEPMHUECKHUE PEAKIINH, TEIUIOBON d(PPeKT peakmuu, sApOo aToma,
AIIEKTPOHHBIN CIIOM aTroma, aToMHas OpOWTanb, paalyc aToMa, XUMHUYEcKas
CBSI3b, TMOJSIPHAs M HEMOJspHAas KOBAJICHTHas CBA3b, MOHHAs CBA3b, HOH,
KaTHOH, aHUOH, pacTBOp, MaccoBas JOJi1 BellecTBa (MPOLIEHTHAs
KOHLIEHTpAIIMsI) B paCTBOPE;

® JLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMUYECKUX MOHATHA W MPUMEHATDH
STH MOHSTHS TIPU OMMCAHUH BEIIECTB U X MPEBPAIICHUN;



MCIIONIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsI COCTaBICHUS (OPMYI BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OTIpPE/ENATh BAJICHTHOCTH aTOMOB OJJIEMEHTOB B OWHApHBIX COCIWHEHUSX,
CTETICHb OKHUCIJICHHUS DJIEMEHTOB B OMHAPHBIX COCIWHEHHSX, MPUHAIJICKHOCTD
BEUIECTB K OMNpeAeNEHHOMY KJIAacCy COEIMHEHMH 1o QopmynaM, BUJ
XUMHAYECKOH CBsI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX COSIUHCHUSX;
packpbiBaTh  cMmbIci  [lepuogumueckoro 3akona JI. WM. Menneneena:
JE€MOHCTPUPOBATh TMOHMUMAaHHE TEPHOAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHAYECKUX DJIIEMEHTOB OT WX TMolokeHus B Ilepuoamueckoil cucteme,
3aKOHOB COXpPAaHEHHUs MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YUEeHUsl, 3aKOHa ABOTaipo;

OINKCHIBATh U XapaKTepu30BaTh TaOMM4HYI (opmy lleproamueckoit cuctemsbl
XUMHAYECKUX DJIIEMEHTOB: pa3inyaTh TMOHATHS «rjaBHas mnoarpynma (A-
rpynna)» u «nodounas noarpynna (b-rpynmna)», mManbie U GOJIbLINE TIEPHOIBI,
COOTHOCHTH 00O03Ha4YeHHs, KOTOpble uMMerTcs B Tabnuue «llepmonnueckas
cucreMa xumudecknx odiemeHtoB J[. W. MenzgeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsi
aJ1pa, o0IIee YMCIIO0 AJIEKTPOHOB U pPaCTpeIeTICHUE UX O DJIEKTPOHHBIM CII0SIM);
KJIacCHQUIMPOBATh XUMHUYECKHE JJIIEMEHTHI, HEOPraHWYECKHWE BEIIEeCTBa,
XUMHYECKUE PeaKkinu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKI[MU BEIECTB,
1o TerioBoMy 3P dexTy);

XapakTepu3oBaTh (ONMUCHIBATh) O0OIIHE XWMHUYECKHE CBOMCTBAa BEIECTB
pPa3TUYHBIX KJIACCOB, MOJTBEpXkAasi OMHCAaHUE NPUMEPAMHU MOJEKYISPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUH;

IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOKHOCTHU MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B Pa3TUYHBIX
YCIOBUSX;

BBIUUCTSITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 10 (popmyJie COeTMHEHHUS, MACCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

NPUMEHSITh OCHOBHBIC OTEpPAIMA MBICIUTEIBHON ACATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O000OIIeHHe, CHUCTeMaTU3aIkilo, KJIacCHU(HKAIINIO,
BBISIBJICHUE TPUYMHHO--CIICJICTBEHHBIX CBA3€H — ISl W3YYCHHS CBOMCTB
BEIIECTB U XUMHUUYECKHX PEAKIIHI, €CTeCTBEHHO-HAYUYHbIE METO/Abl MO3HAHUS —
HaOMIOZIeHHe, HW3MEpPEeHHe, MOJEINPOBaHUE, OHKCIEPUMEHT (pealbHbId U
MBICJICHHBIH );

CJIeIOBaTh TMpaBWIaM TOJB30BaHUS XHUMHYECKOW MOCYAOW W JabOpaTOPHBIM
o0opynoBaHMEM, a TaKKe MpaBWwiIaM OOpalleHWsi C BeIeCTBaMHU B
COOTBETCTBHH C WHCTPYKIIMSIMU TI0 BBITIOJIHCHHUIO JT1a00OPATOPHBIX XUMUYECKUX
OMBITOB MO MOJYYECHUID M COOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOJIOpOAA U
KHCJIOPO/Ia), TPUTOTOBJIECHUIO PACTBOPOB C OMNPEACIIEHHOM MaccOBOW AoJiel
pPacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATH H  TPOBOAUTH  XUMHUYECKHE



HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT € MOMOIIBIO
MHIUKATOPOB (JIaKMyC, (peHoI(pTanenH, METUIOPAHK U APYTHUeE).

K koHly oOyueHuss B 9 kJiacce mpeIMETHbIE PE3yJIbTaTbl Ha 0Aa30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHUN: XUMUYECKUN JJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHUSA, XUMHYECKas
peakiusi, XUMU4YecKasi CBS3b, TEIIOBOM A((EeKT peakiuu, MOJib, MOJSIPHBIN
00bEM, pacTBOp, DIEKTPOJUTHI, HEIICKTPOJIUTHI,  DJIEKTPOIUTHUYECKAS
JUCCOIMAIINSI, pPEaKIUuX HOHHOTrO OOMEHa, KaTajau3aTtop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble U  HEOOpaTHUMbIE  peakIuu, OKHUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIIMU, OKUCIHUTEIh, BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAHOBJICHHE,  ayIoTpomus,  aMpOTEpPHOCTh,  XUMHYECKas  CBS3b
(koBaJIeHTHAsI, MOHHAS, METAJTUYECKAs ), KpUCTAJUTMYECKasl periéTka, KOPpo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XMMHYECKON pEeaKiuu, MPEeACIbHO IO0MyCTUMAs
koHueHTpauus [IJIK BemecrTna;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUN U MPUMEHSThH
AT MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTABJICHHUS (POPMyI BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

ONpENENATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XHUMHUYECKHX JJIEMEHTOB B
COEAMHEHUAX  Pa3JIMYHOIO  COCTaBa, NPUHAIJIEKHOCTh  BEHIECTB K
OTNpeNIeIEHHOMY KJIACCYy COEIMHEHUU 1Mo (opmysaMm, BHUJ XUMUYECKOW CBS3U
(KOBaJI€HTHAas, WOHHAs, METaJUIM4YecKas) B HEOPraHMYECKUX COCIUHECHUSX,
3apsA]l MOHA MO XMMUYECKON (popmylie, XapakTep Cpeibl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COCAUHEHHM, THUI KPHUCTAUIMYECKON PEMmETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMbica Ilepuogmueckoro 3akona J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHKE: OMKUCHIBATh M XapaKTePU30BaTh TAOIUYHYIO
dopmy Ileprognueckoit cUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3indaTh MOHATHS
«rmaBHas moarpymnmna (A-rpynma)» U «mobounas moxarpymnma (b-rpymma)y,
Majble U OOJBIINE MEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCSA B
NEPUOJUIECKON TaOIUIe, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj siapa, o0Iee YMCIIO 3JIEKTPOHOB U
pacmpeneneHue WX IO  JJIEKTPOHHBIM  CJIOSIM), OOBSACHATH  0OIIHe
3aKOHOMEPHOCTM B M3MEHECHUM CBOWMCTB 3JJIEMEHTOB M HUX COECAWHCHUN B
npeaenax MajiblX IEPUOJOB W TVIABHBIX HOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KIacCU(UIIUPOBATh XMMHUYECKHUE DIIEMEHTHI, HEOPraHMYEeCKHE BEIIECTBa,
XUMHUYECKHUE peaklyu (10 YUCIIY U COCTaBY yYaCTBYIOUIMX B PEAKIMU BEIIECTB,
o TerioBoMy 3(QeKTy, M0 U3MEHEHUIO CTENEHEW OKHCICHHUS XMUMHUYECKHX
3JIEMEHTOB);



XapakTepu3oBaTh (OMHUCHIBaTH) OOHME U CHEUUPUYECKUE XUMUUYECKHUE
CBOICTBa MPOCTBIX U CIOKHBIX BEIIECTB, MOJITBEPKAasl ONKUCAHUE NPUMEpPaAMU
MOJEKYJISIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
pEeaKLHnii;

COCTaBIIATh YPABHEHUS JIEKTPOJIUTHUUECKON JUCCOLMALIMM KUCIOT, IEJouel U
coJiei, TMOJHBbIE M COKpall€HHbIE YpaBHEHUS pPEaKUUid HOHHOTO OOMeEHa,
YPaBHEHMs pEaKLUid, MOATBEPKAAOMIMNX CYIIECTBOBAHUE M'€HETUYECKON CBSI3U
MEX/1y BEUIECTBAMHU Pa3INYHbIX KJIACCOB;

packpeiBaTh  CYUIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKIni;
OPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTHU NMPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIUUCISATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJIAPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI'0 3JIEMEHTa N0 (popmyJie COeTMHEHHUs, MACCOBYIO
JIOJIIO0 BEILIECTBA B PACTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

coOI0IaTh MpaBWia TOJb30BAHUS XMMUYECKOM MOCYAOH M J1aOOpaTOPHBIM
o0opyAOBaHUEM, a TaK)Ke MpaBUiia OOpaIeHUs! C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMHU TIO BBIMOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB IO
MOJIYYEHUIO U COOMpaHUIO ra3000pa3HBIX BEUIECTB (aMMHUAKa M YIJIEKHCIIOTO
rasa);

IPOBOAUTH PEAKIMHU, MOATBEPKIAIONIME KAaYeCTBEHHBI COCTaB Pa3JIMYHBIX
BEIIECTB: PpACIO3HABATh OMNBITHBIM MYyTEM XJOpUI-, OpOMHA-, HOIUMI-,
kapOoHaT-, Qocdar-, cunaMkar-, cyiabdar-, THUAPOKCUA-HOHBI, KATHOHBI
aMMOHHMSI M HOHBl M3YYCHHBIX METAJIOB, MPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIEC OMEpPAlMd MBICTUTEIBHON JEATEIHbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHE, O0OOIIECHUE, CUCTEMATH3allUI0, BBHISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€H — [JIs1 WM3Y4YCHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOAbl TO3HAHHWS — HAONIOIECHHE,
U3MEPEHUE, MOACIUPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne HaumeHoBaHue pa3jiesioB U KounyecTBo yacoB duexkTponHble (U poBbIE) JonosiHuTeIbHASA
n/n TeM MPOrpaMmbl o0pa3oBaTejibHbIE PeCypChI uHpopMmanus
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumusi — BakHast 00J1acTh
€CTECTBO3HAHUSA U bubnuoteka [JOK
1.1 . 5)
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemectBa 1 xuMu4deckue 15 bu6moreka [IOK
' peaKIuu https://m.edsoo0.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M H

COPraHu4eCKUX BECIICCTB

21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 bubmuorexa [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Iepuonnueckuii 3aK0H U

7

bubnmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepuoauueckas cucrema
XUMUYeCcKuX dneMeHToB J1. 1.
Memnpene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

3.2 OKUCIUTEIILHO- 11 bubmmorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bu6mmoreka [IOK
4! 1
TOTo 1o pasiey 8 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumeHnoBanue pa3gesioB M TeM
NPOrpaMMmblI

Ne i/t

KoaudecTBo 4acoB

duexkTpoHHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

JlomostHuTEIBHAS
uHpopManus

Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu

[ToBTOpEHue u yriyoienne 3HaHUN bubnuoreka [JOK
1.1 5)
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peaKIuii https://m.edsoo0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 bubnuotexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 bubnuoreka [JOK
' anemeHTOB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
- 066111:;1 xapgrzpncmxa Xgl;/mqec;(;x . BuGnmnorexa LIOK
. 3JIEMEHTOB -TPYIIIIBL. au
Pyl P https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewonron V cspymiin, Aso. Gosdop i s 7 buGiorera LIOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Obmas Xapr;szCTHKa X;/I,MI/I‘IGCKI/IX . BuGmmnorexa LIOK
' SHeMeHTvOB TPYHHBL STIepoa H https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pa3gen 3. Merajliibl 1 UX COeIUHEHU S



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

3.1 06 & 4 bubmunorexa LIOK
| T T e https://m.edsoo.ru/7f41a636
3.2 B i P — 16 bubnuotexa [JOK
. U UX HHEHUS
e N 3 https://m.edsoo.ru/7f41a636
Hroro no pasueny 20
Paznen 4. Xumusi ¥ OKpy:Kalomas cpena
4.1 B A 3HI YeOBEKA 6 bubmnoreka IIOK
. HaJIbl B )KU3HU YEITOBEK
ST ! https://m.edsoo.ru/7f41a636
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC

Ne KounyecTBo yacoB IEKTPOHHbIC LHPPOBLIC JonosiHuTeIbHASA

o/ Tema ypoxka o0pa3oBaTejibHbIE S —
pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bu6mmoreka [IOK
yenmoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 Bubnuorexa LIOK

https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBuna paboTsI
3 B ia60paTopHHpH PUEMBI o6p§meHmI:: 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bu6moreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3nenenue

5 cnfeceﬁ (Ha npnll)vlepe OYHCTKHU noI:aapeHHOﬁ 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIH )»

6 ATOMBI M MOJICKYJTBI 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuorexa [JOK
XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK

Xumnueckas popmyia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XUMHWYCCKUX 3JICMCHTOB

11 OTHOcUTENbHAS aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XUMHYECKOI0 3JIEMEHTa B bubmnoreka LIOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecta. Mosb. MonspHas bubnuoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubmuoreka [JOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCCHI BEIECTB. bubnuotexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus KonmduecTBa, MacChl BEIISCTBA 10 bu6moreka [IOK
17 .
YPaBHEHHUSIM XUMHUYCCKUX PEaKI[Hit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYECKHX peaKIun
18 (coezlmiHHﬁH Pa3IIOKECHUS 3a1\I:emeHHI/I>1 bubmorexa I[IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JlomoHOCOB — y4EHBIN-
19 SHIMKJIONEIUCT. O606yl;lleHI/Ie u bubmorexa [IOK
B https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3allns 3HaHUI
20 Kountponsnas pabora Nel mo teme «BemectBa bubmuoreka [JOK
U XUMHUYECKUE PEAKIHID» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB Bo3ayXa.
21 Kncif;oz[ — 3JIEMEHT U IIPOCTOE Bely:CTBo. bubmorexa OK
https://m.edsoo.ru/ff0d448e
O3o0H
29 du3znyecKue U XMuMHYECKHE CBOMCTBA bu6moreka [JOK

KHcJopoaa (peaKI_lI/II/I OKHUCJICHHA, ropeHHe).

https://m.edsoo.ru/ff0d4614
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TTonsarue 00 oxkcumax

Cnoco0bl OJTy4eHus KUCI0poa B

23 71a00paTOPHH U TPOMBIIIICHHOCTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoii 3 PeKT XUMUIECKON peaKIIHNH,
24 TTOHSITHE O T(i)S)MOXI/IMI/ILIeCKOM yII))aBH:HI/II/I Bubmnorexa LOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
TomnuBo (HedTh, yroias U METaH).
25 3arp33HeéHe(1;03)1§rxa CIocoObI iro Bubnmoreia LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «lPlonyquHe " I():06I/IpaHI/Ie KHCJIOpO/Jia bubnmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bozopoaa. [IpumeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJSAX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOpl Mmory4eHust BOJA0Opoaa B bu6moreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
31 «IIT)OJIyquI/Ie u I()JOGI/IpaHI/Ie BOJIOpOJIA bubmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE ero CBOMCTB»
N N bubmuorexa [JOK
32 MosnsipHblil 00bEM ra3oB. 3akoH ABOTapo htts://m.edsoo.ru/ffd542e
33 Brranciienus 00bEMa, KOJIMUECTBa BEIIECTBA bu6mmoreka [IOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0
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BEIIECTBA WK 00BEMY

Brruncnenus 006EMOB ra30B 10 ypaBHEHHUIO

34 €aKIIMKM Ha OCHOBE 3aKOHa 00BEMHBIX Bubnmorexa LOK
peardi . https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ira30B
35 Ddu3nyecKne U XMMHUICCKHE CBOMCTBA BOIEI Bubnworexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. I1 0
octaB ocHoBaHuH. [loHsTHE 00 MHAUKATOPAX https://m.edsoo.ru/ff0d59e2
B .H
3 menacamensie pacrsops. Maccosas 70na Bnmmorexa I1OK
H PacTBOPEL A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
I1 6ota Ne 5
38 <<1P[allflii:(e)(;f:1{{£: (;Tcier(: 012I 2 (T)i[MZ eNnEHHOM Bubamorexa [IOK
P . . P p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KonTtponbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
41 xuenommsm, ocnosmx 1 avgoTeprX BGmmorexa L1OK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
OcHOBaHHMsI: COCTaB, KIacCH(UKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa LIOK
OCHOBaAHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4eHue U XUMUYECKUE CBOMCTBA KUCIIOT bubnuorexa LIOK
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Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI

bubmunoreka LIOK

46 MOJIy4CHHS, XAMHYECKUE CBOICTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUN»
48 I'enernueckas cBsi3b MEXAY KlaccaMu bubnuoreka [JOK
HEOPraHUYEeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 OO6o01enre u cucTeMaTru3alus 3HaHUK 10 bubnuotexa [JOK
teme: «[ eHeTHYecKast CBA3b» https://m.edsoo.ru/00ad9cb?2
50 KonTtponbnas pabora Ne3 no teme "OcHOBHbIE bubmuoreka [JOK
KJIaCChl HEOPTraHUYECKUX COCTUHEHMA" https://m.edso0.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKATUU
51 XI/II\I/)II/I‘IGCKI/IX AJIEMEHTOB. lq)lomﬁne 0 TpyImax bubnmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[lepnoanueckuit 3akoH u [lepnoanueckas
52 CI/I(EFGMI; XUMHYECKUX BJIGMGII-:TO;[ . . bubmmorexa LOK
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuoreka [JOK
H3otombl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB
55 3J'IepMeHTOB Hepli)zmqecmﬁ cuctemsl /1. W. bubmorexa OK
https://m.edsoo.ru/00adaébc
MenneneeBa
56 XapakTepucTUKa XUMHYECKOTO dIIEMEHTA 110 bubmmoreka [JOK

ero noJioxkeHuro B [leproanueckoit cucreme

https://m.edsoo.ru/00ada824
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. 1. MenneneeBa

3nauenue [leproanueckoro 3aKoHa asis

o7 pa3BuTUA HayKu U npaktuku. 1. 1. bubmorexa LIOK
MeHnieneeB — y4EHBIMH, TIEaror v TPakIaHuH https://m.edsoo.ru/00adad6e
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horhas Ximireckas cosisb https://m.edscﬁ).ru/OOada034
60 KoBaneHTHas moJisipHasi XAMUYECKas CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasnieHTHas HETOJISIpHAsS XUMHUYECKas CBA3b bubmmorexa LOK
https://m.edsoo.ru/00adaab9
62 KonTponbnas padora Ne4 o teme: «CtpoeHue
aToMa. XUMHUYEeCKas CBSI3b»
bu6moreka [IOK
03 (TeIIeHE OKHCICHHS https://m.edS(I)lo.ru/OOadae28
64 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH bubmmorexa LOK
https://m.edsoo.ru/00adb076
65 OKuCIUTEIN U BOCCTAHOBHUTEIIH bubmmorexa LOK
https://m.edsoo.ru/00adb076
66 [Ipomexxyrounas arrecrauus. Mtorosas bu6mmoreka [JOK
KOHTpOJIbHAs paboTa. https://m.edsoo.ru/00adb33c
67 O000111eH1E U CUCTEMATHU3AIIMS 3HAHUH 110 bu6mmoreka [JOK
teMe: «CTelneHb OKUCICHUSN. https://m.edsoo.ru/00ad9ch2
8 | rovr cOmmemmenmo soeomanammensine Gnmmotexa 10K

pCaKkum»

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

DJIeKTpOHHbIe N (ppoBbIE

KoaunyecTBO 4YacoB JlonmostHUTEIbHAS
Ne i/ Tema ypoka oOpa3zoBaTte/ibHbIEe
uHpopManus
pecypchl
ITepuoanuecknii 3axkoH. [leprmognyaeckas
1 c f eMa ec ane Ie) (I)[ AN 1 Bubmmorexa LIOK
HCTEMa XUMHUYECKHUX dteMeHToB J1. 1.
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB

9 o P S TOMEHTOR Il 5 1 bu6mmoreka [IOK

XAMHAYECKUX IEMEHTOB IEPBBIX TPEX
PBEIX TP https://m.eds00.ru/00adb6b6
nepuooB. BxoaHas kKoHTpoJbHAs paboTa

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontpoabHas padora Nel mo teme

5 Ilo po eHue ; OJIeHNe 3HAHUN 1 bubmorexa [IOK
«[ToBTOpeuue u yriyoieHue 3HaHUI

P ey https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

6 Kinaccudukanus XuMu4ecKuX peakiui 1mo 1 bu6moreka [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUU.

7 H P peaxtl 1 bubnuorexa [JOK

OHSITHE O TOMOT€HHBIX U F€TEPOTEHHBIX
P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @DakTOopsl, BIUAIOIIKAE HA CKOPOCTh 1 bubnuorexa LIOK
XUMUYECKON PeaKIuy U MOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTETIBHO - BOCCTAHOBUTEIBHBIC 1 bu6mmoreka [IOK
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peaknuu https://m.edsoo.ru/00adcade
10 Teopus 2IEKTPONUTHYECKON TUCCOLUALUH. Bbubmuotexa [JOK
CuiibHbIC U clTa0bIe 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HNonnblie ypaBHEHUS peakUuid bubnuoreia LIOK
P peatdt https://m.edsoo.ru/00add448
X o o
| D ol e s
pedt . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIIT
X o o
13| npercransenitof snexrpommcerof Biorera LIOK
ped P https://m.edsoo.ru/00add8b2
JTUCCOTHAITAN
14 [TonsiTue o ruapoIU3e coJien bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
0606 i
15| tewe cXnvaecrse crofiersa kot n biorera LIOK
. https://m.edsoo.ru/00addd12
coJiei»
[Ipaktrueckas padota Ne 1. «Pemenne bubnuorexa [JOK
16
SKCIIEPUMEHTAJIBHBIX 33124 https://m.edsoo.ru/00addbfa
OO6mrast XxapaKTepUCTHKA rajOTeHOB. bubnuorexa [JOK
17 .
XUMHYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
1| oo scomms bimorera LIOK
P A HHALIL https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKlIii B pacTBOPax»
10| xamecoune caoicrss nomyuenme Brmorer LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [Ipaktuyeckas padora Ne 2 o reme bubnuorexa LIOK

((HOJ'Iy‘{eHI/IC COJITHOM KHCJIOTBI, U3YYCHHUC

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIIMi, €CJIM OJIUH U3 PEareHTOB JaH B bubnuoreia LIOK
PEATIIL, A P 8 https://m.edsoo.ru/00ade488
M30bITKE
OO6mas xapakTepucTuka 31emMeHToB VIA- bubnuotexa [JOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
An .
53| Huxcauenue coput u o8 coommenti bitGnorera LIOK
8 P fl https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuotexa [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
O .C )
25 dusnccxe n xivmcere coficraa bibmorera LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKlnu, JIeXKaII1e B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuoteka [JOK
CEpPHOM KUCIOTH. XUMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenune MmaccoBoU 10U BEIXOJA bu6moreka [IOK
MPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa 1eMeHToB VA-
08 rpynnsl. A30T, paclipOCTpaHEHUE B bubmuoreka [JOK
npupoje, GU3nYecKre U XUMHUCCKHUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUak, ero (pU3NYECKue 1 XUMUYECKHE bu6mmoreka [IOK
29 N
CBOWCTBA, MMOJTy4E€HHE U PHMEHEHNE https://m.edsoo.ru/00adf004
30 IIpakTtuyeckas padora Ne 3 o reme bubnuorexa LIOK

«HonyquI/Ie aMMHUaKa, U3y4CHHC €ro

https://m.edsoo.ru/00adf180
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CBOWCTB»

A30THas KHCIOTa, € PUu3nuecKue u

bubmunorexa LIOK

31 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB M COJICH
32 aMMOHMUS B KAYE€CTBE MUHEPAIIbHBIX bubnuoreka [JOK
yao0openuii. XUMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adf518
OKpYXaIOIIEH Cpeibl COEAMHEHUSIMH a30Ta
®docdop. Oxcnn pochopa u pochopnas
33 Kchqc))TI; (1)I/I3I/I‘II[e((1,‘)KI/I(eb prnizgqec?ine(b ’ bubmiorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Hcnone3oBanne hocdaToB B KauecTBE
34 MHHEPAJIbHBIX ynq())6p(£Hm71. 3arpsi3sHEeHUE bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuotexa [JOK
(bu3nUecKne ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6moreka [IOK
pOOJIEMBI, CBSI3aHHBIE C OKCHUIOM YIJIepoia https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCIOTA U €€ COJn bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabota Ne 4 o Teme
38 "li)onyquHe YFIJ)'IGKI/ICJ'IOFO rasa. bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha kapOoHaT-HOH"
[TepBoHauanbHBIE TOHATHUS 00
39 oprpaHI/IquKI/IX BeIllECTBaX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX yIiIepoia
40 KpemHuuii u ero coennHeHus bu6mmoreka [IOK
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https://m.eds00.ru/00ae080a

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCME

bubmnoreka LIOK

4 «Baxueiine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTTUHCHUS
KontponbHas padota Ne3 o teme
42 «Ba)KII){eI?HHHe I})IeMeTaJIJH,I 1 UX bubnmorexa LOK
https://m.edsoo.ru/00ae0el8
COCTUHCHUSY
OO6mast xapaKTepUCTHKAa XUMUUYECKHUX
43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuotexa [JOK
CBSI3b M METAJTMUECKAsT KPUCTAITUYCCKAS https://m.edsoo.ru/00ae103e
peméTrka. Pu3ndecKre CBOMCTBA METAIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA bubnmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mwme cnocoObI MOTYYCHHUS METAJIOB.
CmuiaBbl. BeruucieHnus o ypaBHEHUAM bubnuoteka [JOK
45 .
XUMUYECKUX PEaKIUii, eCIIN OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
a7 [lemouHBIC METAILIBI Bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
48 OKcHIBI M THAPOKCU/IBI HATPUS U KAJIHS bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
49 [I{er0uHO3EMENBHBIE METAIIBI — KAJIbLIUU U bubmmoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimmne coeIMHESHNS KAl bu6mmoreka [IOK
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https://m.edso0.ru/00ae15e8

51 O06o001IeHe U CUCTEMAaTHU3aIl|sl 3HAHUH 110 bubnuoreka [{OK
teme: «lllenouHble METAIITB https://m.edsoo.ru/00ae14b2
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS bubmiorexa LIOK
https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 ")IIZéCTKOCTI) BOII)[I)I A METOBI €€ bubmorexa T[IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoreka [JOK
>4 ATIOMHHH{ https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
THPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conn xkene3a (1) u bu6moreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0meHre B CHCTEMAaTH3alusl 3HAHUH 110
Teme: «AIIOMUHMID
[IpakTuueckas padora Ne 7. Pemenue
59 aKI():HepHMeHTanI;HLIX 3a1a4 [0 TeMe bubmmorexa LOK
. https://m.edsoo.ru/00ae3de8
«BakHeime MeTallIbl U UX COCIMHCHUS
Borurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKI[Ui, eClIi OJUH U3 PearcHTOB JaH B
60 SI36LIHTK6 WIu CO,Hﬂeme/ITI:'IpHMeCI/I. " bubmuorexa LIOK
N https://m.edsoo0.ru/00ael1750
Brrunciaenust MaccoBo# 10JIM BBIXOa
MPOJIyKTa PEaKIuu
61 OO6o01IeHre ¥ cucTeMaTru3alus 3HaHUH 110 bubmuoreka [{OK

TeMe: «BrrunucieHne MacCoBOM O

https://m.edso0.ru/00ae1750
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62 KonTtposneHas padota Ne4 mo teme 1 Bbubmuotexa [JOK
«BakHeHIIne MeTajuIbl ¥ UX COSTUHCHUS https://m.edsoo0.ru/00ae1750
63 BemectBa u maTepuaisl B IOBCEAHEBHOMN 1 bubnuorexa [IOK
’KN3HH YeJI0BEeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIoIIeH 1 bubnuorexa [IOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMum B pelIeHNH SKOJIOTUYECKUX 1 bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
[Ipomexyrounas arrecranus. Mtorosas bubnuoreka [JOK
66 1
KOHTpPOJIbHAs paboTa https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
COEJIMHEHUS»
68 O06o0meHre U cHCTEMAaTH3aIsl 3HAHUH 110 1 bu6mmoreka [IOK
Teme: «BerecTBa 1 MaTepHab» https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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