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COAJEPKAHUE YYEBHOI'O IIPEJMETA «XUMMJS»

8 KUIACC

IlepBoHayanbHble XUMHYeECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHUM B )KA3HHU 4Y€IOBEKa. XHMMHUs B CUCTEME HayK. lTena u
BenecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOsHHE BemecTB. [loHsATHE O
MEeTOo/1aX MOo3HaHUs B XUMHUH. UncThie BemecTBa 1 cMecH. CriocoObl pa3/ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHYECKUE 3JIEMEHTbl. CUMBOJIBI XMMHUYECKUX 3IIEMEHTOB.
[IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa BewmecTB. OTHocuTenpHas aromMHas Macca. OTHOcCHUTENbHas
MoJIeKylsipHas Macca. MaccoBasi J0J1sl XHMUUECKOTO 3JIEMEHTA B COEAMHEHUH.

Konunyectso BemecrBa. Monb. MossipHas macca. B3aumocBsI3b KoMuecTBa, Macchl U
Yuclla CTPYKTYPHBIX €AMHMI] BelecTBa. Pacu€rsl no opmynaM XMMUYECKUX COCAMHEHUM.

du3nyecKkre U XMMHYECKUE SIBJIICHHUS. XUMHUYECKas peakius U e€ NMpU3HAKU. 3aKOH
COXpPaHEHHUs MacChl BeIEeCTB. XuMHYeckue ypaBHeHHMs. Kiaccuukanus XUMHUECKHX
peakiuii (CoeqMHEHMs, Pa3IoKEHUs, 3aMeILICHH s, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCY/I0M, NpaBuIaMy paboThl B Ja00opaTopuu U npuéMamu
oOpaleHus ¢ 1a00paTOpHbIM 00OPYJOBAHUEM, U3yYEHUE U ONHCaHUE (PU3MUECKUX CBOMCTB
00pa3l0oB HEOPraHMYECKUX BEIIECTB, HaOmoAeHHe (pu3nueckux (IUIaBJIeHUE BOCKA, TasHUE
JbJ1a, PACTUPAHUE caxapa B CTYNKe, KUIIEHUE U KOHAEH AU BObI) 1 XUMUYECKUX (TOPEHHE
CBEYM, MPOKAIMBAHUE MEAHOIN INPOBOJIOKU, B3aMMOICHCTBHUE MeNa C KUCIOTOW) SBICHUH,
HaOJII0ICHNE U ONIMCAaHUE MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PEaKIUil (pa3iiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIOTHI C XJIIOpUIoM Oapus, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMMoOJeHCcTBUE Xkene3a ¢ pacTBopoM conu menu (ll), msydenue croco6oB
pa3zieneHusl cMecel: ¢ MOMOUIpI0 MarHuTa, (MIbTPOBAHME, BBINAPUBAHUE, AUCTUILIALUS,
xpomarorpadus, NpPOBEACHUE OYMCTKH IIOBAPEHHOW COIM, HAONIOJEHHUE M ONUCAHUE
PE3YJIBTATOB IPOBEICHUS OINBITA, UIUIFOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHUE
MoJieIeld MOJIEKyN (LApOCTEPHKHEBBIX).



BaxHeiinmme npeacTaBuTe M HEOPraHU4YeCKUX BelleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucmopos — 37eMEHT M MPOCTOE BEILIECTBO.
Haxoxnenue kuciopoa B mpupoje, pu3ndeckue U XMMUYECKHe CBOMCTBA (PeaKI[uy TOPEHHUS).
Oxcupgpl. [lpumenenune kuciopoga. CrocoObl MOJdydeHHUs] Kuciaopojga B jJadopaTopuu U
npoMbITTieHHOCTH. KpyroBopoT kucioposa B npupoje. O30H — alIoTporiHast MOIU(DUKAIIHS
KU CIIOpOAA.

TenoBoit >(pekT XUMHYECKOW peaKuuH, TEPMOXUMHYECKHE YpPaBHEHUS, DK30- H
SHJIOTEPMHYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arps3HEHUE BO3]yXa, YCHIICHUE
MapHUKOBOTO 3(exra, pa3pylieHre 030HOBOIO CIIOSL.

Bonopon — smemeHT M mpocroe BewecTBO. HaxokneHue Bomopona B IMPUPOJE,
du3nyueckue U XMMHYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI monydeHus. Kucnots u comnu.

MosnsipHblii 00bEM ra3oB. Pacy€Tbl Mo XMMHUYECKUM YpPaBHEHUSIM.

dusnueckre CBoOWcTBa BOIbl. Boma kak pactBoputesnb. PactBopsl. HacellieHHBIE U
HEHACBIILCHHBIE pacTBOpbI. PacCTBOPMMOCTB BelECTB B BOAE. MaccoBas 10Ji1 BELIECTBAa B
pacTBope. XuMHueckue cBoiicTBa BoAbl. OcHOBaHUs. Posib pacTBOpPOB B NpUpOJIE U B KU3HU
yenoBeka. KpyroBopoTr BoAbl B Ipupoje. 3arpsa3HEeHrnE NPUPOIHbIX BoAd. OXpaHa U OUMCTKA
MPUPOJIHBIX BO/I.

Knaccudukanuss Heopranmyeckux coeauHeHuil. Oxcuapl. Kiaccudukanus OKCHIOB:
cosieoOpaszyronie  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHBIE) U  HECOJICOOpa3yIoIHe.
Homenknarypa oxcugoB. @PU3MUECKHE M XMMHUYECKAE CBOMCTBA OKCUIOB. I[loiryueHue
OKCHJIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: HIENOYM W HEPACTBOPUMBIE OCHOBAHUSL
Homenxknarypa ocHoBanuii. PU3MUECKUE U XUMUYECKUME CBOMCTBA OCHOBaHUM. [lonyueHue
OCHOBaHMH.

Kucnorsr. Knaccudukarus xkucnor. Homenknatypa kuciaor. DU3nyuecKne 1 XUMIUYECKUe
cBoiicTBa kucnoT. Psax akruBHoctu metaiuioB H. H. bekeroa. Ilomyuenne kucnor.

Conu. Homenknatypa coneil. @u3nyeckne U XuMU4YecKue cBorcTBa cosel. [Tonydyenue
COJICH.

I'eneTnyeckas CBsI3b MEXKYy KIacCaMU HEOPTAaHUYECKUX COCTUHECHUN.



Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJEpKaHUs KHUCJIOpOoJia B BO3AyXe, IMOJYy4YEHHE,
coOupaHue, pacro3HaBaHUE U U3y4EHHE CBONCTB KUCIOPOa, HAOIIOAeHHE B3aUMOICHCTBUS
BEIECTB C KHCJIOPOJOM U YCJIOBHUSI BO3HMKHOBEHHS W TIPEKpPAICHUS TOpPEHUs (Ioxapa),
O3HAaKOMJICHHE C 00OpaslaMu OKCHIOB W OIMCaHUE UX CBOMNCTB, MOJydCHUE, COOMpaHUE,
pacro3HaBaHHWE M HM3y4eHHE CBONCTB Boopoja (TOpeHHe), B3auMOJEHCTBHE BOJOpOJA C
okcuzoM meau (1) (BO3MOKHO HCIOIB30BaHUE BHACOMATEpUAIOB), HaOMOIeHUE 00pa3oB
BEIIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIIEHHUE PACTBOPOB C OMPEICTEHHON MAacCOBOM J10JeH
pacTBOPEHHOIO BEIIECTBA, B3aWMOJICHCTBUE BOABI C METAIaMU (HAaTpPUEM U KaJIbLILEM)
(BO3MOHO HCITOJIb30BAHHE BHUJICOMATEPHUATIOB), HCCIeI0BaHUe 00pa3I[0OB HEOPraHU YECKUX
BEILECTB PA3IMYHBIX KIACCOB, HAOIIOJICHNE U3MEHEHUS OKPACKH MHJIMKATOPOB B PacTBOPAX
KUCJIOT W IIeJoyeil, u3ydeHwe B3aumojeicTBus okcuaa meau (ll) ¢ pactBopom cepHoit
KUCJIOTBI, KUCJIOT C METaUIaMM, PEaKUMil HEUTpaau3aluy, NOJYYEHHE HEpPacTBOPUMBIX
OCHOBaHHMM, BBITECHEHHWE OJHOTO MeTajlyla JAPYIMM U3 pacTBoOpa COJH, pelieHue
SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHel e KI1acCchl HEOPraHMYECKUX COEAMHEHUIN.

Hepuoanueckuii 3axkoH u Ilepuoanyeckas cucreMa xummu4eckux djaemenros /1. U.
MenpneneeBa.  CrpoeHue aTOMOB. Xumnyeckas CBA3b. Oxucaure bHO-
BOCCTAHOBHMTEJ/IbHbIE PeaKIUA

[lepBble TONBITKH KIACCH(UKAIUA XAUMHYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOUHbIE U IIEIIOYHO3EMENTbHbIE METaJIbI, TAJIOTeHbI, UHEPTHHIE Ia3bl).
DJIEeMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHJIBI ¥ THAPOKCHIBI.

[lepuonuueckuit 3akoH. llepuoanyeckas cucrema XUMHYECKUX 3yemeHToB . .
MenneneeBa. Koporkonepuoanas u JymmHHONEpuoaHas Gopmbl [lepronnyueckoil CHCTEMBI
xumuuecknx anemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynnbl. DU3HYECKUT CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB MEpUOa U TPYIIIbl JIEMEHTA.

Crtpoenue artomoB. CocraB aroMHbIX saep. WM3oromnbl. nekrpoHbl. CTpoeHue
AJIEKTPOHHBIX O000JOYEK aToMOB mepBbIX 20 XUMHUUYECKHX dJeMeHTOB lleprmomuyeckoit
cucreMmsl JI. . MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO 3JIEMEHTA IO €ro MOJOKEHHUIO B
[Iepnomnueckon cucreme /1. 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHUS PaJiyca ATOMOB XUMHYECKUX 3JIEMEHTOB, METAIINYECKUX
Y HEMETAJUTMYECKUX CBOMCTB IO IPYMIIaM U Mepruojiam.

3nayenue Ilepumomnueckoro 3akoHa u Ilepuogmyeckold cHUCTEMbl XUMHUYECKU X
3JIEMEHTOB JIJI pa3BUTUS HayKu U nipaktuku. [{. 1. MenpaeneeB — yu€HbI U rpak1aHUH.

XuMUUECKass  CBS3b. KoBanentHas  (mossipHass ¥ HENOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATEIEHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBS3b.

Crenenp okucneHus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE peakuuu. [Iporieccsr
OKHCJIEHUS U BOCCTAHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3ioB BEIIECTB METAJJIOB M HEMETANIOB, B3aMMOJICHCTBHE THIPOKCHIA
[IMHKA C paCTBOPaMH KHUCJIOT M IIEJI0YEH, TPOBEIECHUE ONBITOB, HWILTFOCTPUPYIOIMX TPUMEPBI
OKHCJTUTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKIINH (TOPEHUE, PEAKIINH PA3TI0KECHU S, COCTUHEHUS).

Mesrcnpeomemmnoie ceazu

Peannzanms MexXpeIMETHBIX CBA3EH MPU U3yYEHUN XUMUH B 8 KI1aCCe OCYILECTBIISIETC S
4yepe3 HCIONB30BAaHME KaK OONMX €CTeCTBEHHO--HAyYHBIX TOHSATHH, TaKk W TIOHSTHH,
SBJISIFOILMXCS. CUCTEMHBIMHU JJI1 OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAay4YHOI'0 IUKIIA.

OOnme ecTecTBCHHO--HAyJYHBIC IMOHSTUS: HAyIHBIA (DaKT, THUIOTE3a, TCOPHSs, 3aKOH,
aHanu3, CUHTE3, Kilaccu(ukamus, TEepPUOJUYHOCTb, HAOTIOJCHUE, OKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHHE, MOJIENb, SIBJIICHUE.

dus3uka: Marepusi, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJI, H30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYNa, JJIGKTPUYECKUH 3apsil, BEILIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEILECTBA, a3, (M3MUYeCKue BEITUYHHBI, €AUHULIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, CoJIHIIE.

buonorus: poTocunTes, nprxanue, ouocdepa.

'eorpadus: atmocdepa, ruapocdepa, MHHEpATbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
M CKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBO M XUMHMYeCKAs peaKIus

[lepuonnueckuii 3akoH. [lepumoanueckas cucrtema xumMuuyeckux saemeHToB J[. W.
MenneneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB XHMHYECKHUX
AJIEMEHTOB TMEPBBIX TPEX MEPHOMAOB, KAJWsl, KAIbLUA U UX COCAMHEHHN B COOTBETCTBHUU C
MOJIOKEHHUEM AJIEMEHTOB B lleproanueckoil cucremMe U CTpPOEHUEM HX aTOMOB.

CtpoeHue BemecTBa: BUAbl XMMHUYECKON CBs3U. TUIBI KPUCTALUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKON PELIETKM M BUJA XUMHYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHWYECKUX BEINECTB. XMMHYECKHE CBOMCTBa
BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KIaCCAM HEOPTraHWYECKUX COCAVMHEHHUH, TeHEeTHYeCKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XaMUYECKHX Peakinil 0 pa3TUYHBIM MIPU3HAKAM (TI0 YUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIUMU BEIIECTB, MO TEIJIOBOMY J(PdeKTy, IO H3MEHEHHIO CTereHeil
OKHCIICHUSI XUMHYECKUX IJIEMEHTOB, IO OOPAaTUMOCTH, M0 yIaCTHUIO KaTaau3aTopa). JK30- H
SHJIOTEPMHYECKHE PEAKIMU, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTre 0 ckopocT XUMUYeckoi peakuwu. [loHsTHE 00 0OPaTUMBIX M HEOOPATUMBIX
XAMHYECKHX peakuusx. [IoHsTHe O TOMOreHHBIX U TeTepOTreHHBIX peakuusix. llonsTue o
katanuse. [loHsTHE O XUMUYEeCKOM paBHOBeCHMU. PaKTOpbI, BIMSIOLME HA CKOPOCThH
XUMUUYECKOW PEAKLHUU U OJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, SJICKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTaHOBUTENbHOM peakunu. CocTaBieHNe ypaBHEHU N OKUCIUTENbHO- -BOCCTAHOBUTEIIbHBIX
peakuii ¢ UCIO0Ib30BaHUEM METO/1a JIEKTPOHHOIO OanaHca.

Teopus 3JIEKTPOTUTHYECKON JUCCOMALIMHI. DIICKTPOIUTHI U HEJIEKTPOIUThl. KaTnoHsI,
aHUOHBI. MexaHu3M JUCCOLMAllMU BEIECTB C pa3IMYHBIMU BHUJIAMU XMMHUUYECKOW CBS3H.
Crenens nuccoruanuu. CUIbHBIE U C1a0bIe SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. YcnoBUs MPOTEKAaHUS pEeaKIMii HOHHOTO OOMEHA, TTOJTHBIC
COKpalEHHbIE MOHHBIE YpaBHEHHUS peakiuii. CBOWCTBA KUCIOT, OCHOBAaHUM U COJIeH B CBETE
MpEACTaBICHUN 00 SJIEKTPOIUTUYECKON nucconuanuu. KayecTBeHHbIE peakiud Ha HMOHBL
[TonsTre o ruaponn3e conen.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIENISIMH KPHCTAUTUYECKUX PEIIETOK HEOPTaHMYECKHX BEIIECTB —
METAUZIOB U HEMeTauioB (TpaduTa ¥ anMmasa), CIOXKHBIX BEIIECTB (XJIOpUla HATPHS),
UCCIIe/IOBaHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOH PEaKIMU OT BO3JICHCTBUS Pa3IMYHBIX
(akTopoB, MCCIETOBAHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIEcca AUCCOLUALIN
KUCJIOT, Iefouedl W cojieil (BO3MOXKHO HCIOJB30BaHME BHJAEO MaTEpHUalioB), MPOBEACHUE
OTIBITOB, MJUTFOCTPUPYIOIMX MPHU3HAKH MPOTEKAHMS PEaKIIMii HOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJIEJIEHUE Tra3a, oOpa3oBaHUE BOAbI), ONBITOB, WJUIIOCTPUPYIOIMX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakinii (ropeHue, peakiuy pa3inokKeHHs, COETUHEHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX pPEaKIHMil Ha HOHBI,
pellieHne YKCIEPUMEHTATBHBIX 3a/1a4.

HemeTaJyuibl ¥ UX coeHHe HUS

OOmps xapakrepucTHka TajoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE
ctenieHu okucieHus. CTpoeHue U (pU3MYECKUe CBOICTBA MPOCTHIX BELIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xiopa (B3aUMOJCHCTBHE C MeTalJlaMU, HEMeTalslaMH,
mienoyamu).  Xiopoomopoa. ConsHasg KHUCIOTAa, XUMHYECKHE CBOMCTBA, MOJy4YEHHE,
npuMeHeHue. [[elicTBHEe Xjopa W XJIOPOBOJIOPOJAa HAa OpraHM3M YesioBeka. BaxHeinme
XJIOPUJIBI U UX HAXOXKACHUE B IPUPOJIC.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (U3MUECKUe CBOMCTBA MPOCTHIX BEUIECTB —
KUCJIOPOJa U Cephbl. AJIOTPOITHBIE MOAU(PHUKAIIUN KUCTIOPOJIa U cepbl. XUMUUECKHE CBOMCTBRA
cepsl. CepoBOIOpOJ, CTpoeHHUE, (Pr3MUecKne M XUMHUYECKHe CBOMCTBA. OKCHABI CEpPhl KaK
IPEICTaBUTEIHN KUCIOTHBIX OKCHA0B. CepHas KUcIoTa, (U3NYeCKue U XUMUYECKUe CBOICTBa
(oOmme Kak MpEeACTaBUTENS Kilacca KUCIOT W chenuduyueckde). XUMHUUYECKUE PEeakiuH,
JeXalye B OCHOBE MPOMBIITICHHOTO CIIOco0a MONydeHHUs CEpHOU KUCIOTHL. [IpumeneHue
cepHOil kucnoTbl. CoOJM CEpHOM KUCIOTHI, KAYeCTBEHHAs peakus Ha Cylb(aT-HoH.
Haxoxnenue cepbl U €€ COCIMHEHHH B MpUPOJIe. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKarollen
Cpezbl COeIMHEHUSIMU Cepbl (KUCIOTHBIE 0XK/IH, 3arPsI3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI
€ro MpeaoTBpaIleHHUsL.

OOmmast xapakrepuctuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTEMEeHH OKUCICHMs. A30T, pacHpoCTpaHEHHE B TNpUpoie, (U3NYecKue Hu
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XAMHYECKHE CBOWCTBAa. KpyroBopoT aszota B mpupoae. AMMHAK, €ro (Qu3HYecKue U
XAMUYECKHE CBOWCTBA, TMONydeHHEe M TNpuMeHeHue. Col aMMOHUS, WX (U3HYECKUE U
XMMUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHast peakiius Ha MOHBI aMMOHUA. A30THas
KUCJIOTa, €€ moslydeHue, Gu3nueckue M XMMUYECKHE CBOWCTBa (00lMe Kak MpeacTaBUTENs
KJ1acca KucioT u cnenuduueckue). Mcnoap3oBaHre HUTPATOB U COJIEH aMMOHHS B KauecTBe
MUHEPATBHBIX yI0OpeHUH. XUMHYECKOE 3arpsS3HEHUE OKPYKAIOIIEH CpPEeIbl COeIU HEHUSIMU
a3oTa (KUCIOTHBIE IO/, 3aTPsI3BHEHUE BO3/1yXa, ITOYBHI 1 BOJOEMOB). Docdop, autoTporHbie
monupukanuu Qochopa, ¢usmdyeckue u xummdeckue cpoirctBa. Oxcun docdopa (V) u
dochopHass kucioTa, (U3NYECKHE W XMMHYECKHE CBOWCTBA, moiiydeHue. Mcmosb3oBaHue
dochaToB B KauecTBe MUHEPATBHBIX YIOOpEHUH.

OOmiast xapakrepuctuka 3meMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHUS. YTIEpPO, aJUIOTPOITHBIE MO (UKAIINH, PACTIPOCTPAHEHHUE
B npupojie, ¢pusnyeckue M XUMUUeckue cBoiictBa. AncopOuus. KpyroBopoT yrinepona B
npupojae. Okcupl yriepona, ux (u3nueckue U XMMHYECKHE CBOWCTBA, JICUCTBUE HA )KUBBIC
OpraHu3MBbl, MOTYUYEHHUE U TTPUMEHEHUE. DKOJIOTUYECKUE TPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepoaa (IV), runores3a ro6aabHOTO MOTEMICHUS KIIMMaTa, TapHUKOBBIHN A(dekT. YroapHas
KUCIIOTa W €€ COJM, UX (PM3MUYECKHE W XWMHUYECKHE CBONCTBA, MOJyUYeHUE W TPUMEHEHHUE.
KauectBennas peakiusi Ha kapOoHaT-HOHBL. Mconp30BaHne KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauyaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX YIIIepoa
(MeTaH, 9TaH, ITHJIEH, alleTUJICH, 9TaHOJ, DJIMIEPUH, YKCycHas kuciorta). [IpuponHbie
WCTOYHUKU YIIIEBOJOPOJOB (yroyib, MPUPOAHBIN Tra3, HE(Th), MPOIYKTHI UX TMEpPepadOTKU
(6eH3MH), UX POIb B OBITY W MNPOMBINUIEHHOCTH. [loHATHE O OHONOTHYECKH BaXKHBIX
BEILECTBAX: JKHUpaX, Oenkax, yrieBoJaX — M HUX POJM B KM3HU 4elloBeka. MaTepuanabHOe
€IMHCTBO OPTaHUYECKIX U HEOPTAHMYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnyeckne ¥ XUMHYECKHE CBOWCTBA, MOJY4EeHUE U TPUMEHEHUE.
Coenunenusi kpemHusi B mpupojge. Obume mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHHEeBOW kuciore. CHIIMKATBI, WX WCIOJB30BAaHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxkneiinme cTpouTenbHbIE MaTepuaibl: KepaMUKa, CTEKIO, LIEMEHT, OETOH, >KelIe300eTOH.
[IpoGnembr 6e301TacHOTO MCIIOIB30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B TIOBCETHEBHOM )KU3HH.



Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3oB HEOPTraHMIECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IIPOBEICHUEC
KaueCTBEHHBIX PEaKI[Mii Ha XJIOPUA-UOHBI M HAOMIOICHUE TPU3HAKOB UX MPOTEKAHU S, OTIBITHI,
oTpaxkaronme (U3NYECKUEe W XUMHUYECKHE CBOMCTBA TaJIOTCHOB U UX COCIUHEHUM (BO3ZMOKHO
MCIIOJIb30BaHME BUJICOMATEPHAIIOB), O3HAKOMIIEHHE C 00pas3liaMy XJIOPUJIOB (TaJIOTCHHIOB),
O3HaKOMJICHHME ¢ oOpa3mamMu cepbl U €€ COeOUHEHUS MU (BO3MOXKHO UCIIOJIb30BaHME
BHJICOMATEPUAIOB), HAOMIOJCHUE TIpollecca OOYDIMBaHUS —caxapa TOA  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI, U3y4€HNE XUMUUECKIUX CBOWCTB pa30aBIeHHON cepHOi
KUCJIOTHI, MMPOBEICHUE KaUeCTBEHHON peaki Ha Cynb(aT-uoH M HaOIIOACHHE MpU3HaKa e€
MPOTEKaHU s, O3HAKOMIIEHHE ¢ (M3MYECKUMHU CBOMCTBaMH a30Ta, (ocopa W WX COSAUHECHUIN
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEpHalIoB), oOpa3mamMu a30THBIX U (GocopHBIX
ynoOpeHuil, moiydueHue, coOupaHHue, pacro3HaBaHWE W M3yYCHUE CBOMCTB aMMHAKa,
MPOBE/ICHNE KAYECTBEHHBIX PEAKINii Ha MOH aMMOHUS U docdaT-uoH U n3ydyeHrue MpU3HaAKOB
WX MPOTEKaHH s, B3aUMO/ICH CTBUE KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEJIbIO (BO3MOKHO
MCIIOJIb30BAHUE BUACOMATEPUAIIOB), U3YUEHHE MOJENEH KPUCTAIUTMYECKUX PEIIETOK anMasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM  YINIEM W YCTPOWCTBOM TMPOTHBOra3a, TMOJY4YE€HHE, COOMpaHHUE,
pacro3HaBaHKE U U3Y4YCHHE CBOMCTB YIVIEKUCIIOTO Ta3a, MPOBEICHHUE KAUYECTBEHHBIX PEaKIui
Ha KapOOHAT W CHUJIMKAT-WOHBI M HM3y4€HHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKIHEH CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33j[a4 M0 TeMe
«BakHelMe HeMeTaIbl U UX COSAUHEHUS.

MeTanbl M UX coeIUHE HUSI

OOmast XapakTepuCTUKA XUMHUYECKUX DIIEMEHTOB — METalIOB Ha OCHOBAaHUHU HX
nonoxeHus: B Ilepuommueckoid cucreme xummuueckux snemeHToB JI. M. MenneneeBa u
ctpoenusi aromoB. CTpoeHue MeTaIoB. MeTauimdyeckass CBsS3b M MeTauIM4ecKas
KpUCTAJUIMUECKasl PeHIETKA. DIEKTPOXUMHUYECKUH Psiji HanpshkeHU MetamioB. Gusnueckue u
XAMHYECKHE CBOWMCTBa MeTaioB. OOnme cnocoObl mosydeHuss MetaioB. [lonstue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aUTHI X OT Koppo3uu. CIuiaBbl (CTanb, YyryH,
TIOPAIIOMUHU N, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIUIEHHOCTH.

[Ilenounbie MeTaiIbL: MOJIOKEHHUE B [leproanyeckoil cucreMe XMMUYECKHX AJIEMEHTOB
. . MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXACHUE B Tpupoae. Du3nueckue 1 XaMUYECKUe
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cBoiicTBa (Ha mpumepe Harpus W Kaimus). OKCHUABI UM TUIAPOKCHABI HATpUs M Kalusl.
[IpuMmeHeHue ETOYHbBIX METAJUIOB U UX COCTMHEHUH.

[[lenoyno3emMenbHbIE METAIBI MAarHUM W KalblUMil: nojoxeHue B llepuogmueckoit
cucremMe xuMuueckux 3yieMeHToB /. 1. MenpaeneeBa, CTpOE€HME MX aTOMOB, HaXOXKJICHUE B
npupone. Pusnyeckue 1 XUMUYECKME CBOMCTBA MArHUs U KalubplKsl. BaxkHelme coequHeHus
KabIUs (OKCU, THAPOKCHUI, COJH). JKECTKOCTH BOJBI U CIOCOOBI €€ YCTpaHCHHSI.

AntomuHuii: nonoxenue B Ilepuonuyeckoil cucreme xumuueckux snemeHToB J[. M.
MeH ieneeBa, CTpO€HHE aTOMa, HAXOXKACHUE B TpUpojie. PU3NYECKIEe U XUMUYECKUE CBOMCTBA
anmoMUHUsL. AMPOTEpHBIE CBOMCTBA OKCHU/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: monoxenune B Ilepuommueckoit cucreme xumuueckux syementoB JI. .
MeneneeBa, CTpO€HHUE aTOMa, HaX0XkACHUE B IpUpoJie. PU3NYECKHEe U XUMUYECKUE CBOMCTBA
xeneza. Okcuapl, ruapokcuabl U conu skenesa () u xenesa (lll), ux cocras, cBoiicTBa U
IIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OO0paslaMl METaVIOB U CIUIaBOB, UX (PU3MYECKMMH CBOHCTBAaMH,
U3ydeHUE PE3yNbTaTOB KOPPO3UU METANIOB (BO3MOXKHO MCIOJB30BAHUE BUIEOMATEPHAIIOB),
O0COOCHHOCTEH B3aWMOJCWCTBUS OKCHJA KajlblUsl W HaTpusi C BOAOH (BO3MOXKHO
HCIIOJIb30BAHUE BHJACOMATEPUATIOB), HCCIEAOBAaHME CBOMCTB KECTKOM BOJBI, Ipoliecca
TOpPEHHS Keje3a B KUCIOpoze (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUIl Ha MOHBI: MarHusl, KaJIbLIUs, aTIOMUHUS, [IMHKA, JKee3a
(1) u xenesza (Il), mexu (Il), HaOMOACHNWE U OMKMCAHKE TPOIIECCOB OKPAIMBAHUS TJIAMEHH
MOHAMHU HaTpHs, Kalus U KaiblUHUS (BO3MOXKHO HCIIOJNBb30BAaHUE BHIEOMATEPHAIIOB),
uccienoBanue aMQOTEPHBIX CBOMCTB MMAPOKCHA ATFOMUHUS U TUIPOKCUIA IUHKA, PEIlCHIE
3KCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «BakHel e MEeTaJlIbl U UX COCIUHEHU D).

XuMHA M OKpYKaoLAs cpeaa

BemecTBa 1 MaTepuansl B MOBCEAHEBHOM *KU3HM YesloBeKa. bezonacHoe ncmnosib30BaHue
BEILLECTB M XMMHUUYECKMX peakiuuid B ObiTy. [lepBas momomph Hpu XMMHYECKUX OXKOrax M
OTpPAaBJICHUSIX.

XuMHUecKoe  3arpsi3HEHHE  OKpyKarolleli  cpeibl  (mpedenpHas — JOMYyCTUMAast
KOHIIeHTpanus BemecTs, nainee — [1JIK). Ponb xuMuu B perieHU# 3KOJIOTHYECKUX TTPOOIIEM.

10



Xumuueckuit Ikcnepumenm:

H3ydeHue o0pas3IoB MaTeprasoB (CTEKIO, CIIJIaBbI METALIOB, TTOJUMEPHBIC MATEPUAITHI ).

Meosrcnpeomemmnoie ceazu

Peanu3zanus MexnpeIMETHBIX CBSI3eH MPU U3Y4EHUU XMMUHU B 9 Ki1acce OCYILECTBIISETCS
yepe3 HCIONB30BAaHME KaK OOIMX €CTeCTBEHHO-HAYYHBIX TIOHSTUH, TaK W TIOHSTHH,
SIBJISTFOIIMXCS CUCTEMHBIMHM JIJIS1 OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO M KIIA.

OOnme ecTecTBCHHO-HAyYHbIC TOHSTHS: HAYJIHBIA (AKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTe3, Kilaccuukalus, TNEePUOJUYHOCTb, HAOTIOJCHUE, JKCIEPUMEHT,
MOJICTUPOBAHNE, HM3MEpPEHHUE, MOJENb, SBJICHHE, NapHUKOBBIM J(PHEKT, TEXHOJIOTHS,
MaTepHalibl.

®dusnka: Marepus, aTroM, D3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, H30TOIbI,
pPaIMOAKTUBHOCTh, MOJIEKYJa, OJJEKTPUUYECKUN 3apsil, NPOBOJHHUKU, NOIYIPOBOIHHUKH,
TUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHCTANIMUYECKAsh pEIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€MHUIIBI U3MEPEHHU S, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dotocuntes, apixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE YIOOpEHHUS,
MUKPOSJIEMCHTBI, MAKPO3JIECMCHTBI, ITUTATCIBbHBIC BEIICCTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpATbl, TOPHBIE TOPOJBI, IMOJIC3HBIC
HCKOIIa€MbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IPEJIMETA «XUMMUA»

JIMMHOCTHBIE PE3YJIbTATHBI
JIngHOCTHBIE pE3yNbTaThl OCBOCHHS TPOrPaMMbl OCHOBHOTO OOINETOo 0Opa3oBaHUS
JOCTUTAIOTCS B X0/Ie¢ OOY4EHUSI XAMUU B €IMHCTBE YUeOHOM U BOCITUTATENLHOM JeSITeTbHOCTH
B COOTBETCTBUU C TPATULIHUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH M J[yXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, IIPUHSATHIMU B OOIIECTBE MPAaBUIAMHU U HOPMAMH TMOBEICHHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOMIO3HAHU A, CAMOPA3BUTHUS M COLUATTU3ALMH 00yJarOIIMXCSL.
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JluyHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYJAIOIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUI U PaCIIMPEHUE OIbITA JCATEIILHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOTO BOCIIUTAHUS |

LEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY M HAyYHOMY
HaCJIeINI0, MOHMMAaHUS 3HAYCHHUS! XMMHUUYECKOW HayKd B >KM3HU COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON MH(pOPMAIEl O MEPeOBBIX JOCTHKCHHSIX U OTKPBITHSIX
MHUPOBOI M OT€YECTBEHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 YCTPOHCTBE
MHpa U 00IIeCTBa;

2) rpaKJAaHCKOTO BOCIIMTAHMS:

MPEACTABJICHUSI O COLMAIBHBIX HOPMax M IMPaBUJIAX MEKIMYHOCTHBIX OTHOILICHUN B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIICTCHTHOCTH B  OOINECTBCHHO  TIOJIC3HOM,
y4e0HO-UCCIIeIOBATENILCKOM, TBOPYECKONM W JPYrHMX BHAAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JESTEIbHOCTH MPHU BBINOJHEHUU YUYEOHBIX, MO3HABATEIbHBIX
33724, BBHITTOJIHCHU U XUMUYECKIX IKCIIEPUMEHTOB, CO3/IaHUH YU4EOHBIX TPOEKTOB, CTPEMIICHUS
K B3aMOIMOHMMaHHUIO M B3aMMOIIOMOIIM B IIPOIECCE ATOM ydeOHOM AeATeNbHOCTH, TOTOBHOCTH
OIIEHUBATh CBOE TOBEJCHHUE U TOCTYIIKM CBOMX TOBAPUINECH C TO3UIIMUA HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YYETOM OCO3HAHUSI IOCIEACTBUI MTOCTYITKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHMSI .

MHPOBO33PEHUYECKME NTPEACTABICHHUS O BEIIECTBE U XUMUYECKOW PEAKIMU, COOTBETCTBYIOIE
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHA U COCTABIIAIOIIME OCHOBY JUISl IOHUMAHMUS CYIITHOCTH
Hay4YHOU KapTUHBI MUPA, IPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIBI,
B3aMMOCBS35IX 4YEJOBEKAa C NPUPOJHOW Cpelod, O POJUM XUMUU B TMO3HAHUU ITUX
3aKOHOMEPHOCTEH

MO3HaBaTeIbHbIE MOTHBBI, HAIpaBJICHHBbIE HA TOJYYEHHE HOBBIX 3HAHUW 1O XUMUH,
HeoOXonuMbIe Al OOBSICHEHHMS HAOMI0JaeMbIX MPOILIECCOB M SBIICHUM, MO3HABATEIHHOM,
MHQOPMAILIMOHHON M YUTATENbCKOW KYJIbTYpbl, B TOM YHCJIE€ HaBBIKOB CaMOCTOSITEIBLHOM
paboTel ¢ y4eOHBIMH TEKCTAaMH, CIIPABOYHOUM JIMTEPATYpOUl, IOCTYIIHBIMU TEXHHYECKUMU
cpeacTBaMu MH(OPMAIIMOHHBIX TEXHOJIOTU;
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UHTEpeC K OOYy4eHUI0 U TO3HAHUIO, JI0003HATETBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camMo00pa30BaHUIO, MPOCKTHON U UCCIIEIOBATEIBCKOM IEATEIIEHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHS 00ydeHUS B JaJIbHEUIIIEM;
4) ¢popMHUpOBaHHUS KYJLTYPbI 310POBbS
OCO3HaHHME IIEHHOCTH )KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3M0POBBIM 00pa3 KU3HHM, OCO3HAHHE IOCIEJICTBUM M HENPHUATHE BPEIHBIX MPUBBIYEK
(yrmoTpeOyieHHsT alKorojs, HApKOTHKOB, KypeHUs), HEOOXOIUMOCTH COOJIIOJICHUS ITPaBYII
0€30IacHOCTH MPH OOPAIICHUU ¢ XUMUYECKUMH BEIECTBAMU B OBITY U pealIbHOM KU3HU;
5) Tpy/10BOro BOCHIMTAHUS:
UHTEpEeC K MPAKTHYECKOMY H3ydeHUI0 Mpodeccuil U Tpyaa paslIuyHOrO poja, YBOKEHUE K
TPYLy U pe3ylibTaTaM TpPYAOBOM MAEATENIbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE IPUMEHEHHS
MPEIMETHBIX 3HAHUW TI0 XUMHH, OCO3HAHHBIH BBIOOp WHIWBUIYAIEHOH TPACKTOPHUH
MPOJOJKEHUSI 00pa30BaHMs C YUETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX UHTEPECOB M TOTPEOHOCTEH, YCIIEIHOW MTPOPECCHOHATBHON NeATeIbHOCTH U
pa3BHUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aJIaITUPOBATHCS B TPO(ECCHOHAIILHOM Cpe/ie;
6) 7K0JIOrHY€eCKOT0 BOCTIMTAHUS
OKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHWE K MPUPOJIE KaK WCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUsI, TOHUMAaHHE [IEHHOCTHU 3/I0POBOTO U 0€301acHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3MYECKOMY U IMCHUXHYECKOMY 30pPOBBIO,
OCO3HAHHME IICHHOCTH COONIOACHHS TMpaBmw O€30IacHOro TOBEACHUS TpH pabdore ¢
BEILECTBAMHU, A TAKKE B CUTYAIUSIX, YTPOXKAIOIIMX 3A0POBBIO U KU3HU JIIOJICH;
CIIOCOOHOCTU MPHUMEHSATh 3HAHUS, MOTydaeMble NPU MU3Yy4eHUH XUMUU, JUIS pelieHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJAHON CPENOH, IUIsl TMOBBIIMICHUS YPOBHS JKOJIOTHUYECKON
KYJIBTYPbI, OCO3HaHUs INT0OATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOJieM U IMyTel WX peleHus
MOCPEJICTBOM METOJIOB XHMHH, SKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATENbHON, KOMMYHUKATHUBHOM M COLIMAIbHOMN MPAKTHKE.
METAIIPEAMETHBIE PE3YJIbTATbHI

B cocraBe meranpeaMeTHBIX Pe3yJabTaTOB BBIACISIOT 3HAYMMbIC IS (POPMUPOBAHUS
MUPOBO33pEHHUs O0IIIEHAYYHbIE MOHSTUS (3aKOH, TEOPHsl, TPUHIUII, TUIIOTE3a, aKT, CUCTEMA,
MPoIIeCC, YKCIIEPUMEHT H IPYTo€.), KOTOPBIC UCITOIB3YIOTCS B €CTECTBEHHO-HAYIHBIX Y4COHBI X
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHU U3 ATUX MTPEAMETOB (JOPMUPOBATH MPECTABICHHE
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0 I1€JIOCTHOM HayYHOH KapTHHE MUPA, U YHUBEPCAIbHBIC yueOHbIE TeHCTBHUSI (TO3HABATEIBHEIE,
KOMMYHHUKATUBHBIE, PETYISTHBHBIE), KOTOpbIe o0ecrieunBaroT (OPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHWUPOBAHUIO U OCYILIECTBICHUIO Y4EOHOMN IeATEIbHOCTH.

IHo3HaBaTe ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUSA

ba3oBble Jorudueckue 1e iCTBUA

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHHUS TPU OCBOCHUH 3HAHMU:
pacKpbIBaTh CMBICT XUMHYECKHUX TOHATUM (BBILACIATH HX XapakTepHbIE MPU3HAKH,
yCTaHABIUBATh B3AUMOCBSI3b C IPYTUMHU TOHSATHSIMH ), UCTIOJIB30BATh MOHSATHS 7151 OObSCHEHUS
OT/IETBHBIX (DJAKTOB W SIBJICHWU, BHIOMpPATh OCHOBAHUS U KPUTEPHHU ISl KilacCUUKAIIUU
XUMUUYECKHX BEIIECTB M XMMHUYECKHX pPEaKUHUM, YCTAaHABJIMBATb NPUUYUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXIY OOBEKTaMU H3Y4EHHUs, CTPOUTH JIOTUUECKHE PACCY)KICHUs (MHIYKTUBHBIE,
JEAYKTUBHBIC, 110 aHAJIOTUH ), IETIaTh BBIBOJIbI U 3aKIIIOUCHUS;

YMEHUE TMPUMEHSTH B MPOIECCE MO3HAHUS MOHITUS (IPEIMETHBIC U METAIIPEIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIOJIB3yeMble B XMMHH, MPEOOPA30BHIBATH HMMPOKO
MIPUMEHSIEMbIE B XUMUH MOJICIbHBIE PEICTABICHUS — XAMUUECKAM 3HAK (CUMBOJI 3JIEMEHTA),
XUMUuYeckass QopMmylia M YpaBHEHHE XUMHYECKOM peakuuu — TpH pelieHuHu ydeOHo-
MO3HABATEIbHBIX 3a/a4, C YY4ETOM OTUX MOJIEIbHBIX IPEJICTABICHUN BBIABIAT U
XapaKTepH30BaTh CYIICCTBEHHBIE MPHU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XAMHYECKHX PEAKIUi, BBISBIISATH OOIME 3aKOHOMEPHOCTH, TPUUYNHHO-CIICACTBEHHBIC CBSI3U U
MPOTUBOPEYMSA B U3yHAEMBIX MPOLIECCAX U ABJIECHUSIX.

ba3oBrble HcciieaoBaTeIbCKHE e HCTBHUA |

YMEHHE HCMOJIb30BATh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUS,
Talke B KAueCTBE OCHOBBI I (OPMHPOBAHHS THUIOTE3bl MO MPOBEPKE MPABUIHHOCTH
BBICKa3bIBAEMBIX CYXKICHUII;

MPUOOPETEHHE OMBITA TI0 TUIAHHUPOBAHWIO, OPTAHU3AIMH W TTPOBEICHUIO YICHHYCCKUX
IKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 32 XOJIOM MPOIIECCa, CAMOCTOSATENIEHO MPOTHO3UPOBAThH
€ro pe3ysbTat, GopMyIupoBaTh 000OIICHUS U BEIBOIBI IO PE3yabTaTaM MPOBEAEHHOTO OIBITA,
M CCIIEIOBAHUSI, COCTABIIATh OTYET O MPOJICTAHHOM paboTe.

Padora ¢ undopmaumeii:

YMEHUE BBIOMpATh, aHAIM3UPOBATh U HHTEPIPETHPOBATH WHQPOPMAIUIO PASTUIHBIX
BHJIOB U (POpM TIpeAcTaBlIEHUS, MOTYyIaeMyl0 M3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYISpHAs

14



JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOUHbIe Mocodus, pecypcsl HHTepHera),
KPUTHYECKU OIEHHBATH TPOTUBOPEUYHBYIO H HEJOCTOBEPHYIO HH(OPMAITHFO;

YMEHUE MPUMEHSTh pa3IHYHbIe METOIbI U 3alIPOCHI IIPH OKCKE U 0TOOpe MH(OpMaLIiu
U COOTBETCTBYIONMX JAHHBIX, HCOOXOAMMBIX JUISI BBITTOJIHCHUS yICOHBIX M MO3HABATEIBHBIX
3aJa4  ONPENCIIEHHOTO THUIA, TMPUOOpETEeHHWE OmbiTa B  OOJACTH  HCIIOIH30BAHUS
MHQOPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUM, OBJaJeHUE KyIbTypOH  aKTHBHOIO
WCITOJIb30BAHMS PA3IMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BBIOMPATh ONMTHMATBHYIO
dopMy mpencTaBiaeHUs WHPOPMAIIMU U WILTIOCTPUPOBATH PellaeMble 3a/1a4d HECIOKHBIMU
CXeMaMH, auarpaMmamu, IpyruMu (opmamu rpadKi ¥ UX KOMOMHAIIUSMU,

YMEHHUE HCIIONB30BaTh U AHAIM3UPOBATH B Mpollecce yIeOHOW M MCCIIe0OBATeILCKON
JIEeSTeTbHOCTH HMHGOPMALUI0 O BIMSHUU MPOMBIIIIEHHOCTH, CEJIbCKOTO XO3sCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOLIEH TPUPOIHOM CPEJIBI.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUyeOHbIe AeiicTBHSA:

YMEHHS 3a7aBaTh BOIPOCHI (B xoA€ sauanora W (WJIM) JUCKYCCHH) TO CYIIECTBY
oOcyxmaeMoli TeMbl, (OPMYIHPOBATH CBOU TIPEIOKCHUS OTHOCHTECIHHO BBITIOJHCHUS
MpeaIoKEHHOM 3a1auu;

YMEHUSI TIPEJICTABJIATh ITOJTYUYECHHBIE PE3YJIbTaThl ITO3HABATEIIEHON JEATCIIEHOCTH B
YCTHBIX M TIUCBMEHHBIX TEKCTaX; JeJjaTh MPE3CHTAIUI0 PE3YJIbTaTOB  BBITIOJIHCHUS
XAMHYECKOTO  DKCIEepUMeHTa (J1abopaTOpHOTO  OmbITa, JaboparopHoil  pabOThI  TIO
M CCIICIOBAHUIO CBOMCTB BEIIECTB, Y4COHOTO TTPOEKTA);

YMEHUSI YUeOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENHHOM U
M CCIIEIOBATENIbCKON JIEATENIbHOCTH TPH PEIEHUH BO3HHUKAIOIMX MPOOJIEM Ha OCHOBE y4éTa
00X WMHTEPECOB U COTNIACOBAHUS MO3UIMHN (00CYXKIeHUs, OOMEH MHEHUSIMH, «MO3TOBHIE
IITYPMBI», KOOPIMHAIMSI COBMECTHBIX JIEHCTBUM, OIpeAeseHue KPUTEPUEB IO OIICHKE
Ka4eCTBA BBITIOJIHCHHOW pa0OThI U IPYTHC).

PeryasiTUBHbIE YHHBePCAJIbHbIE YUeOHbIE IeiCTBHS:

YMEHHE  CaMOCTOSITENIbHO  ONpeNeNsiTh  LEeId  JEeSITeIbHOCTH,  ILJIAHUPOBATh,
OCYIIECTBIISTh, KOHTPOJIUPOBATH U IIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO ICATEIBHOCTD,
BBIOMpaTh Hanbosee d(PeKTUBHBIC CITOCOOBI pelieHus] Y4eOHBIX W MO3HABATENBHBIX 3ajad,
CaMOCTOATEIBHO COCTABJIATh UM KOPPEKTHUPOBATh NPEAJIOKEHHBIN aITOPUTM JCUCTBUH IIPH
BBITIOTHEHUU 33/laHU ¢ Y4ETOM TMOydeHUs HOBBIX 3HAHUN 00 H3ydaeMbIX OOBEKTaX —
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BEILECTBAX U PEAKIUSX, OIEHUBATh COOTBETCTBUE OJIYIEHHOTO pe3yJibTaTa 3asBICHHOM 1eH,

YMCHHUE UCIIOJIB30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IIPEAJIaracMbI€ B YCJIOBUU 3aﬂaHHﬁ.

MNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pPE3yJIbTaTOB II0 OCBOCHHUIO OO0S3aTENBHOTO COJEPIKAHMS,

YCTaHOBJICHHOTO JaHHOH (enepanbHoil paboueil mporpaMMoii, BBIJIENSIOT: OCBOCHHBIE

0oOyJaromMMKCs HaydYHBIC 3HAHUWS, YMEHHUS W CIIOCOOBI ACUCTBHH, criemu(uyecKkue s

HpGI[MGTHOfI oOmactu ((XI/IMI/IH», BUAbI ACATCIILHOCTU I10 IMOJYYCHHIO HOBOT'O 3HAHHUA, €TO

WHTEpIpeTaluy, MpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX U HOBBIX

CUTYaIUSIX.

K xoHy oOydenus B 8 Ki1acce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

OTpakaTb CPOPMUPOBAHHOCTD Yy OOYUJAIOIIMXCSI YMEHUM:

® PpacKphIBaTh CMBICI OCHOBHBIX XMMHYECKAX ITOHSATHI: aTOM, MOJIEKyl1a, XAMHUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOAHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKY/IsIpHas Macca, KOJIUYECTBO BEINECTBA,
MOJIb, MOJISIDHAsI Macca, MacCoBasi OISl XAMUYECKOTO AJIEMEHTA B COCAMHEHHUH, MOJISIPHBIHA
00BEM, OKCHUJ, KUCIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKUCICHUS,
XUMUYECKasi peakuus, KiacCu(UKalusl peaKuui: peakiuud COECTUHEHUsS, pPEeaKIUu
pas3NioKeHUsl, PEAKIINHU 3aMELICHHS, PEaKIUu OOMEHa, IK30- M YHAOTCPMHUECKHE PEAKIUH,
TenaoBoi Apexr peakuuu, AApo aToMa, dIEKTPOHHBIN ClI0i aTomMa, aTOMHas OpOUTAalb,
paanyCc aroMa, XUMHUYCCKasd CBA3b, IOJApHAA U HCHOJIApHAsd KOBAJICHTHAA CBA3b, MOHHAA
CBA3b, MHOH, KAaTHOH, aHWOH, pPACTBOP, MACCOBAsA [JOJIsI  BCHICCTBA (HpOLICHTHaSI
KOHIICHTPAIIHsI) B PaCTBOPE;

¢ HMIUIIOCTPUPOBATE B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MHOHITUI 1 MMPUMCHATD 3T ITOHATHUA
MIPU ONMCAHUH BEUIECTB U UX MPEBPAILCHUI;

® UCIOJIb30BATh XMMHYECKYI0O CUMBOJUKY JJIsS COCTaBlIeHUs (GOPMY BEIIECTB U YpaBHEHUIA
XUMHMYECKUX PEAKIIUI;

® OIpCACIATH BaJICHTHOCTb AaTOMOB JJICMCHTOB B 6I/IHapHBIX COCANMHCHUAX, CTCIICHDb
OKHCIICHUS DJIEMEHTOB B OWHApHBIX COEAUHEHUSX, MPUHAIICKHOCTh BEILECTB K
onpeneaEHHOMY K1accy COeAMHEHUH 1mo opMyiaM, BU XUMUUYECKOW CBsI3U (KOBAJCHTHAS
Y MOHHAsA) B HEOPTAaHMYECKUX COCTUHEHUSX;
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packpeiBaTh cMmbicn Ilepuoanueckoro 3akoHa J[. M. MenneneeBa: JAeMOHCTpUPOBATH
IIOHUMAHUCEC HCpI/IOI[I/I‘-ICCKOI\/'I 3aBUCHMOCTH CBOWCTB XUMHUYECKHX DJIIEMEHTOB OT UX
nonoxenuss B llepuomuyeckoil cucreMe, 3aKOHOB COXPAaHEHHUsS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4eHHUs, 3aKoHa ABOTraipo;

OIHMCHIBATh M XapaKTepru30BaTh TabmuuHyro (Gopmy [lepromudeckoid CHCTEMbI XHMUYECKU X
JJIEMEHTOB: pa3luuaTh TMOHSTUS «JIaBHas mnoarpynmna (A-rpymma)» U «1o0oyHas
noarpynmna (b-rpymma)», Maneie u 60IbIIME MTEPUOIBI, COOTHOCHTH 0003HAYEHU I, KOTOPBIE
uMerotcst B Tabmuue «llepmommueckas cuctemMa Xumuuyeckux oanemenTtoB . .
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHYECKUX JJIEMEHTOB
(coctaB W 3apsia szpa, 0oOIIee YUCIIO AJICKTPOHOB U PACHPENICICHUE UX I10 YJICKTPOHHBIM
CIIOSIM);

K1accu(pUIIMpPOBaTh XMMUUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peaxmuu (110 YU CITy M COCTaBY YYACTBYIOIIMX B PEAKIIHH BEIIECTRB, 110 TETIOBOMY 3PPEKTY);
Xapakrepu3oBaTh (OMUCHIBATH) OOIME XUMHYECKAE CBOMCTBA BEIIECTB PA3THMYHBIX
K1accoB,  TOATBEpKJIash  OMHMCaHUE  MpUMEpaMU  MOJEKYISPHBIX  ypaBHEHHH
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUIL;

MPOTHO3MPOBATH CBONCTBA BEIECTB B 3aBHCHUMOCTH OT WX KAueCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XAMUUYECKUX MPEBPAILICHUM B PA3IMUHBIX YCIOBHSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO JIEMEHTa 1Mo (GopMysie COSAUHEHUs, MAaCCOBYIO JIOJIO BEIECTBA B PACTBOPE,
MPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUYECKON peaKiinu;

INPpUMCHATE OCHOBHBIC OIICpalnun MEBICIIUTEIILHON JACATCIIBHOCTU — aHaJIu3 U CHHTE3,
CpaBHEHHE, OOOOIICHUE, CHCTEeMAaTH3alHI0, KIACCH(UKAINIO, BBHISBICHUE MPUYHMHHO-
-CJIEICTBEHHBIX CBSI3€M — Il WM3Yy4EHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIHH,
€CTECTBCHHO-HAYYHBIE METOJIbI MO3HAHUS — HAOIIOJCHUE, U3MEPEHHE, MOJICIHUPOBAHIE,
AKCIIEPUMEHT (peanbHbI U MBICTICHHBIN );

clieloBaTh ~ NpaBUJiaM  TMOJIB30BAHHMS XUMHYECKOM Mocyaol u  1abopaToOpHBIM
o0OpyIOBaHWEM, a TaKKe IpaBWJIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU O BBITTOJHEHUIO Ja00PaTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHUIO U
coOMpaHmIo ra3000pa3HbIX BEIIECTB (BOIOPOA W KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB
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C ONpeNEeIEHHON MacCOBOM 0JeH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMUYECKHE SKCIIEPUMEHTHI 10 paClO3HaBaHUIO PACTBOPOB LIEJI0YEH U KUCIIOT C TOMOIIBIO
WHJIMKaTOpOB (Jlakmyc, (eHondranienH, METHIOPAHK U JAPYyrue).
K konmy oOydyeHnus B 9 kiiacce npeaMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh COPMUPOBAHHOCTh Y OOYJAIOIMXCS YMEHHIA:

® DACKPBIBATh CMBICII OCHOBHBIX XWMHYECKMX ITOHSTHUI: XUMHYECKAM 3SJIEMEHT, aToM,
MOJIEKYJla, WOH, KaTMOH, aHUOH, IIPOCTOE BEILECTBO, CIOXHOE BEIECTBO, BAJIEHTHOCT,
AJIEKTPOOTPULIATENBLHOCTD, CTENIEHb OKUCIEHUS, XUMUUECKasl PEaKUsl, XUMUUYECKasl CBS3b,
TernaoBo A¢exr peakuuu, MOJb, MOJSIPHBIH O00BEM, pacCTBOp, AJIEKTPOIUTHI,
HEDJIEKTPOJUTHI,  AJIEKTPOJIMTUYECKAsT  JUCCOIMAIUs, pEaKIMd HOHHOTO oOMeHa,
KaTalnu3aTop, XMMHUYECKOEe paBHOBecHe, OOpaTUMble U HEOOpaTUMBIE pEakKiHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTAaHOBJICHHE, AJUIOTPOIHS, aM(POTEPHOCTh, XMMHUUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJJIN4ecKas), KpUCTAIINYecKas penieTka, KOppO3HUs METAIIOB, CILIABBI, CKOPOCTb
XUMHMYECKON PeaKIuu, npeaenbHo gonycrumas konuenTpanus IIJIK Bemecrsa;

® WJLTIOCTPUPOBATH B3aMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI U IPUMEHSTH 3TU ITOHSTUSL
IIpY ONMCAaHUM BEIIECTB U UX MPEBPALLECHUI;

® JICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsl COCTaBjeHUs (GOpMy/l BEIECTB M YpaBHEHUI
XUMUYECKUX PEAKLUH;

® ONPENIEATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XMMUUYECKUX 3JIEMEHTOB B COCIUHEHUSX
Pa3IMYHOro COCTaBa, MPUHAAJICKHOCTh BELIECTB K OMPEACIIEHHOMY KIIacCy COEIMHEHUII Mo
dopmynam, BHJ XUMUYECKOM CBS3M (KOBaJICHTHAas, HWOHHAs, MeTaJuIMYecKasi) B
HEOPTraHMYECKUX COEIMHEHUSX, 3apsi/l MOHA 110 XUMUYECKON (opMmylie, XapakTep Cpeibl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COEAUHEHUM, THUN KPUCTAJUIMYECKON PpPEIIETKH
KOHKPETHOTO BEILECTBA;

e packpsiBath cMbicha [lepuoanueckoro 3akona J[. M. MenzeneeBa u J€MOHCTPUPOBATh €TI0
[IOHMMaHME: ONIMChIBATh U XapaKTepU30BaTh TabauuHyto gopmy llepronuueckoit cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IOHATHS «IJaBHasg mnoarpynmna (A-rpymma)y u
«mobouynas moarpynma (b-rpynma)»y, wManpie W OOJbIIME TEPUOJIBI, COOTHOCUTH
0003HAaYEeHMs, KOTOpbIe MMEIOTCA B IEpUOAMYECKOM Talnuie, C 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3aps sapa, ooiiee
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YUCJIO AJICKTPOHOB W pacHpeielieHHe MX IO AJIEKTPOHHBIM CJIOSM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHMH CBOMICTB 3JIEMEHTOB M UX COCAMHEHUU B Ipejenax MaJbIX
MEPUOJIOB U IMIABHBIX MOATPYII ¢ YUETOM CTPOCHHS HX aTOMOB;

e KacCU(PUUIMPOBATh XMMHUYECKUE DJIEMEHThI, HEOPraHMYECKUE BELIECTBA, XUMHUUYECKHE
peakiuu (10 YKCITy U COCTAaBY YJacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY d(BdEKTYy,
10 U3MEHEHUIO CTeTICHEeH OKUCIEHUS XHMUYECKUX 2JIEMEHTOB);

® XapaKTepH30BaTh (OMUCHIBATH) OOUME U CIEIU(PUIECKIE XUMUYECKIE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOJTBEPXkJIasi ONMKCAaHWE MPUMEPAMU MOJEKYISPHBIX W HOHHBIX
YpPaBHEHMI COOTBETCTBYIOLUIMX XMMHUECKUX PEaKLIUA;

® COCTaBJISITh YPABHEHUS JJICKTPOJUTHUYECKON AUCCONMAIUU KUCIOT, HIEJIOYEe U COoJei,
MOJIHbIE U COKpAIEHHBIE YpaBHEHUs PEaKIUii MOHHOrO OOMEHAa, ypaBHEHUS PEaKIui,
MOATBEPKAAIOIMX CYIIIECTBOBAaHUE T€HETUUYECKON CBSI3M MEXKJy BELIECTBAMHU Pa3IMYHbBIX
KJ1acCOB;

® pacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN IOCPEICTBOM
COCTaBJICHU S SJIEKTPOHHOTO OajaHca 3TUX PEeaKIUii;

® [IPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTU
MPOTEKAHUSI XUMHYECKUX MPEBPAILCHUI B pa3InYHBIX YCIOBUSIX;

® BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO JIEMEHTa 1Mo Gopmysie coeAMHEHH s, MACCOBYIO JOJIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUYECKOM PEaKLUU;

ecoOiolaTh  TMpaBUJia TOJI30BAHHUS  XMMHUYECKOW  TOCyaod W J1abOopaTOpHBIM
o0opydoBaHMEM, a TakkKe IMpaBuUiia OOpallleHHUs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMH TI0 BBIITOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AaMMHAKa W YITIEKUCIIOTO Ta3a);

® [IPOBOJUTh PEAKLIUM, MOATBEPXKIAIONME KAYECTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPUJI-, OPOMUI-, HOJH -, KapOoHaT-, ocdar-, cuimkat-
, Cynb(ar-, THAPOKCUI-WOHBI, KATHOHbl AMMOHHUS M HWOHBI H3YUYEHHBIX METAIJIOB,
MIPUCYTCTBYIOLME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE OIEpallMi MBICIUTEIbHON NESITENIbHOCTH — aHajlu3 U CUHTES3,
cpaBHeHHUE, 00001IeHNE, CHCTEMAaTU3alluIO, BBISBIICHHE IPUYUHHO-CIICCTBEHHbBIX CBSI3EH —
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JUI W3Y4EHUs CBOWCTB BEILECTB M XMUMHYECKUX PEaKIUM, €CTECTBEHHO-HAYYHBIE METO/BI
MO3HaHUS — HaOMIO/EeHUe, W3MEepeHue, MOJACIHPOBAHUE, SKCIEPUMEHT (peasbHBId U
MBICJICHHBIN ).

Pabouas nporpamMma yueOHOTO npeamera GopMUpyeTcs ¢ yueToM pabodeld mporpaMMel
BOCIIUTaHMS. Peann3anys BOCIUTATENbHOIO NOTEHIIMAJIa YPOKOB MOXKET ITPEAYCMaTPUBATh!
- MakCHUMaJbHOE MCIIO0JIb30BAaHUE BOCIIUTATEIBHBIX BOBMOKHOCTEH colepKaHUsl ydeOHBIX
IpeaIMeToB Uil (OPMUPOBAHMS y OOYJArOIMXCS POCCUHCKMX TPAaAMIIMOHHBIX yXOBHO-
HPaBCTBEHHBIX U COLIMOKYJIbTYPHBIX IIEHHOCTEH, POCCUICKOTO HCTOPUYECKOTO CO3HAHUS HA
OCHOBE HCTOPUYECKOTO MPOCBELICHUS; MOA00P COOTBETCTBYIOIIETO COJACPKAHUS YPOKOB,
3aJlaHU i, BCIIOMOTATEJIbHBIX MaT€PUAJIOB, MPOOIEMHBIX CUTYA[Ui Ul 00CYKICHUII;

- BKJIIOUYEHHE B paboure MporpaMMsbl 11eJIEBbIX OPUEHTUPOB PE3YJIbTATOB BOCIHUTAHUS, UX
YUYET B ONPENEICHUH BOCIIUTATENIBHBIX 33/1a4 YPOKOB, 3aHATHI;

- BKIIIOYEHHE B paboyre MporpaMMbl TEMAaTHKH B COOTBETCTBUU C KaJICHAAPHBIM IJIaHOM
BOCIHUTATEIbHOMN pabOTHI;

- BBIOOP METOI0B, METOJMK, TEXHOJIOTH I, OKa3bIBAIOIIMX BOCIHUTATEIbHOE BO3/IEHCTBHE HA
JUYHOCTh B COOTBETCTBUU C BOCIIMTATEIbHBIM UJICAJIOM, LEIbI0 U 33JayaMH BOCIUTAHMUS,
L[E€JIEBBIMU OPUEHTUPAMU PE3YIIBTATOB BOCIUTAHMUS; PEATU3ALUIO IPUOPUTETA BOCIIUTAHUS
B y4eOHOMH JeATEeNIbHOCTH;

- IpUBJICYUEHHE BHUMAaHUS O0yJalolMXcs K LIEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUN M COOBITHI, MHULIMUPOBAHUE OOCYXK/IEHUH, BHICKa3bIBAHUN CBOETO
MHEHU 1, BBIpAaOOTKU CBOET0 JIMYHOCTHOTO OTHOIIEHHUSI K U3y4aeMbIM COOBITHSM, SBJICHUSM,
JULAM;

- TpUMEHEHHWE WHTEPAKTUBHBIX (OpM y4eOHOH paboOThl - HWHTEIUICKTYaJbHBIX,
CTUMYJIUPYIOUMX I[1O3HABATEIbHYIO MOTUBALINIO, UTPOBBIX METOIUK, JTUCKYCCHM, JArOLMX
BO3MOKHOCTB IPUOOPECTH OIBIT BEAECHUS KOHCTPYKTUBHOIO JHaJIOra; rpynnoBoi padoThl,
KOTOpasi yYUT CTPOUTH OTHOIUEHUsS U JEHCTBOBATh B KOMAaH[E, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOIO MBIIUICHHUS;

- noOyxJeHue oOydaroumxcs coOyoJaTh HOPMBI MOBEACHHUS, MpaBUia OOLICHHUS CO
CBEPCTHUKAMM U  TEJAarorMYecCKUMU  pabOOTHUKAMH, COOTBETCTBYIOIIME  YKIAdy
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001e00pazoBaTeIbHON OpraHU3aIliK, YCTAHOBJICHUE W TOUICPKKY J0O0pOXKEIaTeIbHON
arMocepsr;
- OpraHu3alli0 HACTABHUYECTBA MOTUBHUPOBAHHBIX U 3PYAUPOBAHHBIX OOYUAIONMXCS HaJ

HCYCIICBAIOIIIMMHU OAHOKJIACCHUKaAMHU, B TOM YHCIC C 0COOBIMH O6p330BaTCJIBHBIMI/I

MOTPEOHOCTSAMHU, JTAIOMIETO OOYUYAIONMMMCST COIMAIIBHO 3HAYMMBIN OTIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIH;

- HWHUIOUHUPOBAHUC W MOAACPIKKY HCCIEI0BATEIbCKON JIeITeIbHOCTHU O6y‘laIOIJ_[[/IXCH,
IJIAHUPOBAHUC U BBIIIOJIHCHUC NHAUBUAYAJIBHBIX U T'PYIIIIOBBIX ITPOCKTOB BOCIATATEIHLHON

HaIpaBJICHHOCTH.

TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O IIPEIMETA «XUMMUS»

8 KJIACC
JJIeKTPOHH bIe
Ne n/n HaumeHoBaHHMe pa3/esioB M TeM IIPOrPaMM bl KonnyectBo (1 posbIe)
4acoB o0pazoBaTe.ib Hble
pecypesl
Paznen 1. IlepBoHauabHble XUMHYECKHE MNOHATHSA
11 Xumusa — BatKHaH 007aCTh €CTECTBO3HAHMS U 5 Bubmorexa 1IOK
MPAaKTUYECKOM CATEIbHOCTH YelloBeKa https://m.edsoo.ru/7f41837c
1.2 BemectBa 1 XUMU4eCKUe peaxuu 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20
Paznen 2. BaxkHelilme npeIcTaBUTE] M HEOPraHMYEeCKHX BeIECTB
21 Bosayx. Kucnopon. Ionstre 06 okcumax 6 EE?)Z?::SSEOOIE [7641837¢
2.2 Bogopon. IToHATHE 0 KMCIOTaX M COJISIX 8 bubmorexa HOK
https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [Tonstiie 06 0CHOBaHUAIX 5 bubmotexa [IOK

https://m.edsoo.ru/7f41837c
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OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COETMHEHUH

11

bubmoreka [OK
https://m.edso0.ru/7f41837c

Hroro no pasneny

30

Paznen 3. Ilepuonuyeckuii 3akon u Ilepuonuyeckasi cucrema xummudeckux 3jemenrtos . W.
MenneneeBa. CtpoeHne aroMoB. OKHCJIUTEJHHO-BOCCTA

HOBHUTECJ/IbHBIC PEaKInH XuMu4yeckasi CBSI3b.

Ilepuommueckuii 3axoH u Ilepuomueckas

bubmorexa 1IOK

31 ﬁ:ﬁtﬁeﬁra%qg;?;xer;f? A1 ! https://m.edsoo.ru/7f41837¢c
39 Xumudeckas cBsi3b. OKHCIUTEILHO - 8 bubmorexa 1IOK
BOCCTAHOBUTEJIFHBIC PEAKIIUH https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 15 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmoteka LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
9 KJIACC
No JJIeKTPOHH bIe
o HanmeHoBaHue pa3aesioB M TeM IPOrPaMM bl KonnyectBo (1 posbIe)
4acoB 00pazoBaTe.b HbIe
pecypebl
Pasnen 1. BemecTBo M XMMHYECKHE PeaKkIMH
11 IloBTOpeHue u yriy6neHne 3HaHUH OCHOBHBIX 5 Bubmiorexa [IOK
paszenoB Kypca 8 wiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOM EPHOCTH XUM MY ECKUX 4 Bubmotexa ITOK
peakmuit https://m.edsoo.ru/7f41a636
13 DIIeKTpOIMTUYECKasl AMCCOManus. XUMHUYECKUe 8 Bubmorexa 1IOK
PEaxiMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgery 17

Pasnen 2. HemeTaminl M MX coOeIMHEHUS
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OO01mmas xapakTepUCTUKa XUMHUYECKHUX HJIEMEHTOB

bubmoreka [OK

21 VIA-rpynnsi. Tanoreds 4 https://m.edsoo.ru/7f41a636
29 OO61mast XapakTepUCTUKa XUMUYECKUX HJIEMEHTOB 6 Bubmiorexa [IOK
VIA-rpymnnbl. Cepa u €€ coeMHeHUs https://m.edso0.ru/7f41a636
93 OO1as xapakTepuCTUKa XUMUYECKUX IJIEMEHTOB 7 Bubmotexa ITOK
VA-rpynmnsl. A3ot, pochop u ux coeauHeHns https://m.edsoo.ru/7f41a636
o | e e [ o o
https://m.edsoo.ru/7f41a636
COCMHEHHS
Hroro no pazgeny 25
Paszgen 3. Meta/uibl M MX CO€JHHEHHS
. bu6motexa IIOK
31 Obmte croficTea MeTaLIoR 4 https://m.edslc;lo.ru/7f4la636
3.2 Baxkneimme MeTausl ¥ UX COEOUHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Htoro mo paszaeny 20
Pasnen 4. Xumusi u okpyxkawmoumas cpega
41 BemiectBa u matepuaibl B )KU3HU YeJIOBEKa 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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INIOYPOYHOE IILTAHUPOBAHHUE

8 KJIACC
Tema ypoka
No KosnuecTBO JjekTpoHHbIe HH(pPOBbHIE
n/n 4acoB o0pa3oBaTeJ/ib Hble pecypchl
1 IIpenmetr xumuu. Ponb xumMuu B 5KU3HU 1 bubmoreka LIOK
yejgoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 o 1 bubmoteka IIOK
OHSTHE O METOJaX MO3HAHMS B XUMUHU https //m.edso0o.ru/ffod227e
17 6 Ne 1«17
, pgKmu’teCKL;}Z paboma Ne 1 « "paeu/;a . BuGmiorexa LIOK
pabomul 6 1abopamopuu u nPUEmMbl 00paujeHUsl https //m.edsoo.ru/fod23dc
¢ 1abopamopHwvim 060py006aAHUEM)
4 UYucTeie BemectBa U cMecu. CnocoOsl 1 Bubmortexa ITOK
paseseHusT cMeceit https://m.edsoo.ru/ff0d26ca
17 o Ne 2 «Pazo
: pazcnfu(qecm;z paboma Ne 2 «Pas3 EﬂeHue‘v . BuGmotexa LIOK
K
cmeceli (Ha npumepe 0OYUCmKY NO6APEHHOU https //m.edsoo.ru/F0d28c8
conu)y
6 Ao o 1 bubmorexa I1IOK
TOMBI ¥ MOJICKYJIBI
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE 3JIEMEHThI. 3HAKH (CHMBOJIBI) 1 Bubmotexa I[IOK
XUMHYECKHX DJICMEHTOB https://m.edsoo.ru/ffod2be8
8 TIpocTeie u c0XHBIE BellecTBa 1 bubmiorea TIOK
p https://m.edsoo.ru/ff0d2a6c
9 A 1 Bubmortexa ITOK
TOMHO-MOJICKYJIIPHOE YUEHUE
KyppHoe y https://m.edsoo.ru/ffod2d50
3 .
10| Xuvucora popmysn, Basenmiocn. aroon ; | Emomomm LOK
MYy https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
1 OtHOCHUTENbHAS aTOMHAas Macca. 1 bubimorteka 1TOK

OTHOCHUTEIIbHAS MOJICKYJISIpHasA Macca

https://m.edsoo.ru/ff0d323c
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MaccoBas J0JI1 XUMHWYCCKOTO 2JICMCHTA B

bubmoteka IIOK

12
COC/IMHEHHH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mo, MomspHas bubmoteka IIOK
Macca https://m.edso0.ru/ff0d5230
1 dusnueckre U XAMUYECKUE SBICHMUS. bubmoteka IIOK
XuMudecKast peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKu ¥ yCJIOBUSA NPOTEKAHUS XUMHYECKUX Bubmmortexa ITOK
peakuuit https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubmoreka ILIOK
XAMUYECKHE yPaBHCHHUS https://m.edsoo.ru/ff0d3b88
17 BeluucneHus: KoJIM4ecTBa, MacChl BEMIECTBA 10 bubmotexa [IOK
YPABHEHISIM XAMUYCCKAX PEaAKIUiA https://m.edsoo.ru/ff0d5708
. i(naccmbmcaum XAMUYECKHAX PEaKIUi BuGmiotexa LIOK
COEIMHEHHUS, PA3I0KEHUS, 3aM eLICHHS,
o P B https://m.edsoo.ru/ff0d 334
oOMeHa)
19 M. B. JIoMOHOCOB — Yyu4€HBII-IHIUKIONEUCT. Bubmotexa [IOK
O06o061eHne ¥ cUCTeMaTH3alysl 3HAHUH https://m.edsoo.ru/ff0d40c4
20 Konrponnnasi padora Nel mo teme Bubmotexa [OK
«BemecTBa U XUMHYECKHE pPeaKIHI» https://m.edsoo.ru/ff0d4290
B — .C .
” KZmyx cMmech ra3oB. CocTaB BO3ayxa BuGmorexa 1JOK
CTOPOL == SJICMEHT | MPOCTOE BEMECTBO. https://m.edsoo.ru/ff0d448e
O30H
® N
» H3qucmczp U XAMUYECKUE CBOMCTBA ) BuGmorexa LIOK
KUCIIOpOJia (PEaKIH OKUCICHUS, TOPCHUE).
e B P https://m.edsoo.ru/ff0d4614
[MonsiTe 06 okcHmax
C 0
” 1160co bl TTOJIyYCHHUS KHCIIOPOia B BuGmotexa 1K
NabopaTOPHUU U MPOMBILUICHHOCTH.
patop P https://m.edsoo.ru/ff0d497a
IIpuMmeHnenue kuciopoa
y TemnoBoit 3P eKT XAMUIECKOI peaKIum, BuGmiotexa LIOK
MOHSTHE O TEPMOXUMUYECKOM YPaBHEHHH,
P P https://m.edso0.ru/ff0d4790
9K30- ¥ DHAOTEPMUIECKUX PEAKIHIX
25 TommBo (HeTh, yTodb U METaH). 3arps3HEHUE Bubmotexa [OK

BO3/yXa, CIIOCOOBI €T0 MPEA0TBPAIICHHS

https://m.edsoo.ru/ff0d4c4a
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Ipaxmuueckas paboma Ne 3 no meme

bubmorteka [IOK

26 «Hozzyufﬂue u cobupanue KUCI0po0Oa, uzydenue https //m.edsoo.ru/ffod4ae?
€20 c80lUCm8»
27 Bomoponx — 37eMeHT 1 IpoCcTOe BEIIEeCTBO. Bubmotexa I[IOK
HaxosxzieHue B npupoje https://m.edsoo.ru/ff0d4dd0
o8 dusnyueckre U XMMUYECKUE CBOMCTBA bubmorteka 1IOK
Bojopoaa. [lpumeneHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 I Bubmortexa ITOK
OHSITHE O KHUCJIOTAX U COJBIX
. M https://m.edsoo.ru/ff0d50d2
30 C 6 6 Bubmortexa ITOK
M0COOBI MOJIyYEHHsI BOJOPO/Ia B TabopaTopuu
Y JOPOA B JADOPATOP https //m.edsoo.ru/ff0d4ddo
o Hlp;akmuuecmm pc6160ma No 4 ano msjwe Bu6motexa TIOK
«Ionyuenue u cobupanue 600opooa, uzyueHue
w . P » Y https://m.edsoo.ru/ff0d4f42
€20 c80UCM8»
N . bubimorteka IJOK
32 MossipHbIH 00hEM Ta30B. 3aKOH ABOTaAPO hitps//m.edsoo.ru/ffod542e
B clie 00b€Ma, KOJIMYECTBA BEIIECTBA
. BIYUCIICHUST 00BEMA, KOJIMYECTBA BEUICCTB BuGmorexa 110K
rasa I10 ero H3BECTHOMY KOJMYECTBY BEILECTBA
. Y v Betll https://m.edsoo.ru/ff0d55a0
nim 00bEMY
“ Brranciaenus o668MOBTa30B gonypaBHeHmo BuGmiotexa LIOK
CaKIIMU Ha OCHOBE 3aKOHa 00BEMHBIX
peardt . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Ta30B
35 @ . bubymorteka 1TOK
M3UYECKUEC M XUMHUYECKUE CBONCTBA BO/IbI https//m.edsoo.ru/ffod587a
3% C 4TI 6 bubmoreka ILIOK
octaB ocHoBaHui. [loHsTHE 00 MHAMKATOPAX
JHIATOP https://m.edsoo.ru/ff0d59e2
B . H
. 0/la KaK pacTBOPUTEIh a;:/fl].].[eHHLIe u Bu6motexa TIOK
HCHACBIIICHHBIC PACTBOPBI. MaccoBas 01 hitps//m.edsoo.ru/fod5b40
BEIIECTBA B PaCTBOPE
11 0 Ne'5
[pakmuueckas paboma no meme o BuGmorexa 1JOK
38 «IIpuecomosaenue pacmeopos ¢ onpedenénno

Maccosoil 0oiell pacmeopEHHO2 0 8elecmeay

https://m.edsoo.ru/ff0d5eba
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KonrponnHasi padora Ne2 mo teme

bubmoteka IIOK

39
«Kwucopox. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, Kilaccu(pUKanus, bubmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
M IlosyueHue u XMMUYECKHE CBOMCTBA Bubmortexa ITOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
0 OcHoBaHus: COCTaB, KiaccuuKauus, bubmoteka 1IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u XMMHUYECKHE CBOICTBA bubymoTteka 1TOK
OCHOBaHH https://m.edsoo.ru/ff0d67ca
a4 Kucnotsl: coctas, knaccuduxanus, bubmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 TlosyueHue U XMMUYECKHE CBOMCTBA KUCIOT bubmiotexa LOK
d https://m.edsoo.ru/ff0dfee2
16 Comu (cpemHre): HOMEHKIATYpa, CIIOCOOBI bubymoTteka 1TOK
MOJIyYCHHUS, XAMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ad9474
Ipaxmuuecxas paboma Ne 6. Pewenue
47 9KCNEepUMEeHMANbHbIX 3a0ay no meme Bubmotexa [OK
«OCHOBHbBLE KILACCHL HEOP2 AHUHECKUX https://m.edsoo.ru/00ad9b7c
COeOUHEeHULY
T'enetuueckas cBA3b MEX]y KlaccaMu Bubmorexa 1TOK
48 .
HEOPTaHMYECKHX COCIMHEHUIMA https://m.edsoo.ru/00ad9a50
49 0606 . bubmorteka 1IOK
00IIIeHNe U CHCTeMAaTU3aIusl 3HAHUHA
B " https://m.edsoo.ru/00ad9ch?2
Ko a oora Ne3 no teme
50 "O:;?)(;J:l];l:e ﬂmlfcc; Heo) F:Hl/l:en:l(l/lx bubmorexa TIOK
. P https://m.eds0o.ru/00ad9ela
coeTMHe Ui
IT
. epBbIC HOH;ITKH KIacCU()MKALUU XAMHYECKUX BuGmotexa 1OK
axeMeHTOB. [ToHsATHE O TPyIIax CXOIHBIX hitps://m.edsoo.ru/00ad9ffa
9JIEMEHTOB
IT i II
epuouueckuil 3akoH u [lepnomaeckas Bu6motexa [IOK
52 cucTeMa XUMU4eckux snemMentoB . M.

MenpeneeBa

https://m.edsoo.ru/00ada52c
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bubmoteka IIOK

53 11
CPHOJRL, TPYIIIEL, HOAPY L https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIZIEP. Bubmotexa [IOK
N3oTtomst https://m.edsoo.ru/00ada342
C 6
. TpocHUE 31J_1[eKIp0Hme ovonoqex aTo;[A(;; BuGmorexa LJOK
aneMeHToB [lepuoanueckoit cuctemsl 1. WM.
PO https://m.edsoo.ru/00adaébc
MenneneeBa
X
| e B 106
TO TOJIOKEHHUIO B HOIUYECKOM cucteme [,
proa https://m.edsoo.ru/00ada824
H. Menneneena
o 3nauenue [lepuoaaeckoro 32;__};011:13 ﬁm Buomiotexa LIOK
a3BUTHS Hayku W npaktukd. [[. 1. Mennencen
p oL Y P A https://m.edsoo.ru/00ada96e
— y4&HBIii, MeAaror u rpaKJAaHuH
58 DJIEKTPOOTPHUIIATENILHOCTh aTOMOB XUMHUYECKUX bubymorteka 1TOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 U bubmorteka 1IOK
OHHAsl XAMHYECKasi CBsI3b
https://m.edsoo.ru/00adac34
60 K bubmorteka 1IOK
OBaJICHTHAS TOJSIPHAsA XUMHUYECKas CBSI3b
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHass HemossipHAs XAMHYECKasl CBS3b bubmorexa TIOK
P https://m.edsoo.ru/00adaab9
62 C bubmorteka 1IOK
TETIeHb OKUCJICHHS
https://m.edsoo.ru/00adae28
63 o bubmorteka 1IOK
KHCIHTEILHOBOCCTAHOBHTCIGHBIC  Peakiin https://m.eds00.ru/00adb076
64 o bubmorteka 1IOK
KHCJTUTEI ¥ BOCCTAHOBHUTEIH
https://m.edsoo.ru/00adb076
65 Kontponbhasi padora Ned mo teme Bubmorexa 1IOK
«Ctpoenne aroMa. XUMHUYECKasi CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001eHUE 1 bubimorteka 1TOK
cUCTeMAaTu3alys 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepsHEIil ypok. O0ob6menne n Bubmorexa [IOK

cUCTEMAaTU3alMsl 3HAHUI

https://m.edso0.ru/00ad9cbh2
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PesepBHbIii ypok. O0o01eHne u

bubmoteka IIOK

68 1

CHCTEeMAaTU3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I1O 68

ITPOT'PAMME

9 KJIACC
No 1/ Tema ypoka KommuectBo DJIeKTpoHHbIe LH(ppoOBLIE
° /i
4acoB o0pazoBaTe/ibHble PecypChl
. [lepuoamueckuii 3aKoH. Hepnozmt;:c;laﬂ . Bubmotexa [IOK
crucTeMa XuMudeckux sieMentoB JI. U.
https://m.edsoo.ru/00adb59
Menneneepa
3aKOHOMEPHOC 3MEHE CBOIIC
2 mfmljlel:mf: 3nTeHM]z::TZ[B }rIleHzII:IIXB ZXTB 1 Bubmiorera TIOK
PERIXIP https://m.edsoo.ru/00adb6b6
[IEPUOIOB
Knaccudukanus 1 HOMeHKIATypa budmorexa 1TOK

3 1
HEOPraHHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMMHUYECKOH CBSI3H W TUIIBI 1 bu6mmoTeka 11IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnasi pabora Nel mo teme

5 «IloBTOpEeHHE W YriIyOJjieHHEe 3HAHMMA 1 KM
OCHOBHBIX pa3liesioB Kypca 8 kiacca»

Krnaccudukarus XaMHIeCKUX Peakiui 1mo bubmoreka IL[OK

6 1
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
I N

, OHSATHE (;[CKOPOCTH XUMHYECKOH . BuGmiorexa 10K

eakuuu. [ToHsITHE O TOMOTEHHBIX U
peailt https://m.edsoo.ru/00adbe9a
TeTEePOTCHHBIX PEAKIIUIX
[onsaTe 0 XMMUYECKOM PaBHOBECHUH.

8 @DaxTopHhl, BAUSAIOLINE HA CKOPOCTh 1 bubmoreka [TOK
XAMHUYECKON PEAKIHH M TI0JI0KEHHIE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS

9 OKHUCIUTENIbHO-BOCCTAHOBUTE JIbHBIE 1 bubmorteka [JOK

peaknuu

https://m.edsoo.ru/00adcade
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Teopus YNEKTPOIMTHUECKON AUCCOIMALINY.

Bubmorexa 1IOK

10
CuubHbIe U ClTa0ble DJICKTPOJIUTH https://m.edsoo.ru/00adcd68
11 HouHbie ypaBHEHUS peakui buomiorera TIOK
P P https://m.edsoo.ru/00add448
XUMHUUYECKHUE CBOMCTBA KUCIOT U
12 . i o6 bubmiorexa I[[OK
OCHOBAHHMIA B CBETE MPEJCTABICHUHN O
. peA https://m.edsoo.ru/00add5d8
AJIEKTP OJIMTUIECKOM JTUCCOIHAIIHN
Xu . .
I o 10K
I BJICHUI T JIATHYECKO I
pel P https://m.edsoo.ru/00add8b2
JMCCOLUALINT
bu6mmoteka 1IOK
14 IT i
OITHE © THApOIIZE coleh https://m.edsoo.ru/00add9d4
15 0606 . bu6mmoteka 1TIOK
0OIICHNE U CHCTEMaTHU3aIs 3HAHUH
B : https://m.edsoo.ru/00addd12
16 Ipaxmuueckasn paboma Ne 1. « Pewenue bubmorteka 1TOK
OKCNEPUMEHMANBHBIX 3A0aAU» https://m.edsoo.ru/00addbfa
K 0 No2
o | S e B 101
«Ia JIMTHYECKAast JTH ML,
A Tt https://m.edsoo.ru/00addecO
XuMuYecKne peakmud B PacTBOPaxX»
18 OO01mas xapakTepuCTHKa TaJOTCHOB. budmorteka 1TOK
XuMuveckre CBOMCTBA Ha IPUMEpE XIopa https://m.edsoo.ru/00addfe2
X1 . Co )
o OPOBOIOPO] C JTHAS KHCTIOTa BuGmotexa 10K
XAMUYECKHUE CBOWCTBA, ITOJTyYCHHUE
Hoty ’ https://m.edsoo.ru/00ade104
[IPUMCHEHHE
1 0 Ne 2
" Zameecmﬂ pa ovma b 2 no meme Bu6morexa TIOK
« K mebl,
(.. Oﬂy'fenue COAHOU KUCTIOMbL, U3VHeHUe hitps //m.edsoo.ru/00ade348
eé ceolicmay
" quncnvenm 10 YPABHEHHSAM XUMHYECKUX Buomiotexa LIOK
€aKIui, eCli OJIMH U3 PEarcHTOB JIaH B
peart o P s https://m.edsoo.ru/00ade488
N30BITKE
2 OO0mas xapakrtepucTaka 3yeMeHToB VIA- bubmoreka 1JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AnnoTtponHsle MO UKAIUU CEPHI.

bubmiorexa 1TOK

2 H i .
3 AXOAICHHE CCPBI I € CoevMHeHHH i https://m.edsoo.ru/00ade64a
pupoJie. XUMUIECKIE CBOMCTBA CEphI
2 CepoBojopoJ, ctpoeHue, GU3NIecKre u Bubmotexa 1TOK
XAMHYECKHEe CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (1)1/131/151‘201045 u XI/IMpI/I‘-IeCKI/Ie CBOICTBa Bubmorea LIOK
’ https://m.edsoo.ru/00adea28
[IPUMCHEHHE
XUMUYECKHIE PEaKIHy, JISKAIIIe B OCHOBE
e HpOMLfH.IJ'IeHHOl"O ():(rll/:)co6a MOy YCHHUS BuGmorexa 110K
CEPHOM KUCIOThI. XHUMHUYECKOE
P N https://m.edsoo.ru/00adec8a
3arpsA3HEHNE OKPYIKAIOMIEH Cpepl
COCTMHCHHUSMH CepHI
7 BbrumciieHue MaccoBOM JI0JIM BBIXOIa Bbubmiorexa 1{OK
MPOIyKTa PEaKIIUH https://m.edsoo.ru/00adec8a
OOmas xapakTepucTuka 3JeMeHToB VA-
o8 rpynnsl. A30T, pacnpoCTpaHeHHE B bubmorexa [IOK
npupoie, GU3NIECKUE U XUMHUIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHMaK, ero GHU3HIECKUE U XUMUICCKHIE bu6mortexa 1TOK
CBOHCTBA, MMOJIy4YCHHUE U IPUMECHEHHUE https://m.edsoo.ru/00adf004
o HZaKmuHGCKaﬂ paboma Ne 3 no meme Bu6moreka LIOK
«Ionyuenue ammuaka, uzyueHue e2o
vy Y https://m.edsoo.ru/00adf180
c80UCMBY
3 A30THas KUCIOTa, €€ pu3nIecKue u Bubmorexa IIOK
XAMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U cOJIEH
3 aMMOHMS B KaU€CTBE MUHEPAILHBIX Bubmotexa ITOK
yano0penuii. XUMHUYECKOE 3arpsA3HeHUE https://m.edsoo.ru/00adf518
OKpYXKAOIICH Cpebl COCUHCHUSIMH a30Ta
®Docdop. Oxcug dochopa u
bop A docgopa (V) bubmorexa LIOK
33 ¢dbochopHas kucioTa, GUNUECKHE U

XUMHUYCCKUC CBOI‘/IICTBa, TIOJIyY€HHUC

https://m.edsoo.ru/00adf68a
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Hcnomp3oBanue ¢gocdaTos B kauecTe

bubmiorexa 1TOK

34 MI/IHepam,}ulmx yInoopeHuii. 3arps3HeHue https //m.eds00.ru/00adfc20
MIPUPOIHOH cpenbl hochaTamu
VYraepon, pacnpocTpaHeHe B IPUPO/IE, Bubmotexa 1TOK
35 .
(busnUIecKue U XMMHUIECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yrieposa, ux Gpusndeckue u
36 XUMUYECKHE CBOMCTBA. DKOJOTHYECKHE bubmorteka [JOK
pOGJIEMBI, CBA3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoma (1V)
. bubmioreka I[[OK
37 b%
POJBHA ICHEIOTA 1 €€ ol https://m.edsoo.ru/00ae006¢c
1] 0 Ne 4
. : I];axmuuecmm paboma no meme Bu6morexa TIOK
ON1yueHUe YeaeKuci02o 2asa.
Y Y " https://m.edsoo.ru/00ae027e
Kauvecmeennasn peaxyus na kapbonam-uou
[lepBoHayanpHBIE OHATUS 00
39 Bubmotexa 1TOK
OPTaHUYECKHX BEIIECTBAX KaK O
P B https://m.edsoo.ru/00ae054e
COCZIMHECHHSX YIIIepoa
bubmiorexa 1{OK
40 Kpe i U €ero coeuHe
PEMHI Her JHHEHIE https://m.edsoo.ru/00ae080a
Ipaxmuueckas paboma Ne 5. Pewenue
a1 IKCNEePUMEHMATILHBIX 3404 N0 meme bubmoteka 1JOK
«Baoicuetiwue nememannol u ux https://m.edsoo.ru/00ae0bf2
CcOeOUuHeHUs
KonTtposasna 0ota Ne3 mo teme
2 BH fH A padora A8 HO Tem bubmoreka IL[OK
«BaxkHeiilme HeMeTALUIbI U HUX
https://m.edsoo.ru/00ae0el8
coeIUHEeHUs»
OO01mas xapakTeprucTUKa XUMHUYECKUX
2 9JIEMEHTOB — METAUIOB. MeTammyeckas Bubmotexa 1TOK
CBA3b U META/UIMYECKas KPHUCTAJUINY eCKast https://m.edsoo.ru/00ae103e
peméTtka. OU3NYECKUE CBOWCTBA METAUIOB
X i .
AMWYECKUe CBOI/ICTB& METaUIOB ) BuGmotexa 10K
44 DNEKTPOXUMHYCCKUH PsII HAIIPSDKCHUN

MCTaJIJIOB

https://m.edsoo.ru/00ae1156
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O6mme crnocoOb! TOTyUYeHUs] METAIUIOB.
CrnaBbl. BeluncieHust no ypaBHEHUSM

bu6mmoteka 11IOK

° XAMHUYCCKAX PEAKIHiA, €CIIM OJUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COICPKUT IPUMECH
46 [oHsATHE O KOPPO3HU METAIIIOB BH6m_/IOTGKa LIOK
https://m.edsoo.ru/00ael278
47 [Ilen0uHbIE METAUIBI bubmoreka LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHABl U THAPOKCU/IBI HATPHS M KaJus Bubmioreia LIOK
https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeNbHBIC METAIIBI — KaJIbIIHH 1 bu6mmoteka 1IOK
MarHuit https://m.edsoo.ru/00ael5e8
50 Bakueiiime coeauHEHNs KabIUs bubmorera LIOK
https://m.edsoo.ru/00ael5e8
51 O0o0mIeHNe U CUCTeMaTH3alnsl 3HAHUI KM
5 JKécTtkocTh BOBI M CLIOCOOBI €& bu6mmoteka 1IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
o | e B 108
) https://m.edsoo.ru/00aelae8
yempaHeHust
. bubmoteka 1JOK
> AmOMHiHi httDs://m.eds]olo.rUIOan1064
55 AMQoOTepHBIE CBOWCTBA OKCHIA U bubmorexa LIOK
THAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6moteka 11IOK
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, ruapokcuasl u cosm xenesza (1) u bubmoreka 1JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o00meHne 1 cHCTeMaTH3aIys 3HAHUH KM
o /.
5 e 70 o EnGmorera 1IOK

«BaoicHetiuue memanivl U ux coeOUHeHUsL

https://m.edsoo.ru/00ae3de8
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Beruucnenus mo YPpaBHCHUAM XUMUYCCKUX
peaKIIPIfI, €CJIn OJIMH U3 PCAarcHTOB JIaH B

bu6mmoteka 11IOK

60 0 . 1
WSDBITKE HIH COZEP mlf fpuMecH https://m.edsoo.ru/00ae1750
BrlumcneHuss MaccoBO# 0N BBIXO1a
MPOIyKTa PEaKIUH
61 O0001IEeHNE ¥ cCUCTEMAaTH3aLMA 3HAHUHA 1 KM
KonrponnbHasi pabora Ned4 mo teme
62 «Bakneiinme MeTaLIBI M X 1 KM
coeIUHEeHUS»
63 BemecTtBa u Mmatepualisl B TOBCEAHEBHOM 1 bubmioreka I[[OK
KU3HHU YelloBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3aTrps3HEHUE OKPYIKAFOIIEH 1 bubmorteka 1JTOK
cpeml https://m.edsoo.ru/00ae4270
65 Poss xuMumn B pemIeHUH 3KOJIOTUY ECKUX 1 bu6mortexa 1TOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001IeHNE U 1 bubmorteka 1TOK
CHCTeMAaTH3aLHs 3HAHMIT https://m.edsoo.ru/00ae0d0a
67 PesepBublii ypok. O0001IeHHE U 1 bubmorteka 1JOK
CHCTeMAaTH3alus 3HaHUIT https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O0001IeHNE U 1 budmorteka 1TOK
cUcTeMaTu3alus 3HaHUN https://m.edso0.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPO'PAMME
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