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COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaIbHbIE XUMUYECKUE TOHSATHS

[Ipenmer xumuu. Poinbp XuMuM B KU3HU 4E€I0BEKAa. XUMHUS B CUCTEME HAYK.
Tema w BemecTBa. PU3WYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUEC
BeniecTB. [loHsATHE O MeTOjax Mo3HAHUS B XUMHHU. UHUCThIE BEIIECTBA U CMECH.
CnocoObl pazaeneHust cMeceil.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClI0XKHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmysa. BajaeHTHOCTP aTOMOB XHUMHMUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemllecTB. (OTHOCHUTENbHAs AaTOMHAs Macca.
OtHocHuTeNnbHAs MOJEKYJIApHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEIUHCHUMU.

KommuecTBo BemiectBa. Mosib. MonsipHas macca. B3anmocBs3b Konn4yecTBa,
Macchbl W 4YHMCla CTPYKTYPHBIX €IuHUIl BemiecTBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COCTUHECHUN.

DOU3NYeCKUe U XMMUYECKUE SIBJICHUSA. XUMHUUYECKasd PEAKIUA U €€ MPU3HAKU.
3aKOH COXpaHEHHMS MacChl BEIeCTB. XuUMHuUeckue ypaBHeHus. Knaccudukamms
XMMHYECKUX PeakiMi (COCAMHEHMS, PAa3JIOKCHHS, 3aMEILCHUsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYy/0H, mpaBuiaMu paOOThl B JIabopaTopuu U
npuéMamu 0OpallleHus ¢ JIabopaTOPHbIM O00OpPYAOBAaHUEM, U3YyUYCHHE U OMUCAHUE
(U3UYECKUX CBOMCTB O0Opa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
¢busnueckux (IIaBJICHHE BOCKa, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KHIICHHE M KOHJEHCAlUs BOJbI) M XHUMHUYECKHX (FOPCHHE CBEYH, IPOKAIMBAHHE
MEIHOM ITPOBOJIOKH, B3aUMOICHCTBUE MeJla C KMCIIOTOM) SIBJCHUM, HAOII0ACHUE U
ONKMCAaHKME TMPU3HAKOB IMPOTEKAHUS XUMHUYCCKHUX peakiuil (pasjaoKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPUIOM Oapus, pa3iokKEHUE TUIPOKCUIA
meau (1) npu HarpeBanuu, B3auMoeicTBHE Kele3a ¢ pactBopoM coau meau (1),
M3YUYEHHUE CHOCOOOB pa3/ieNIeHUsl CMECei: ¢ MOMOIIbI0 MarHuta, (QuibTpPOBAaHUE,
BBIMTAPUBAHKE, TUCTHILIAIMSA, XpoMaTorpadus, IpoBeIecHIUE OYMCTKU MTOBAPEHHOMN
coiM, HAOMIOJICHME W  ONHCAHME  PE3YyJIbTaTOB  MPOBEIACHHUS  OIbBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE MOJEJIEN MOJEKYII
(IapOCTEPIKHEBBIX ).

BaxHeiinue npeacTaBuTe M HEOPTrAaHUYECKHUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucimopon — aneMeHT u mpocrtoe
BemiecTBO. Haxoxmenwe kuciopoga B Tpupojae, (QU3MUecKHMe M XHMHYECKHe
cBoiictBa (peakiuu rtopenus). Oxcunbl. [Ipumenenue kwuciaopoga. CrocoObl



MOJIyYeHUs KHUCIopoJa B JabopaTopuu W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopojia B npupoje. O30H — ajuioTponHas MOAu(UKaLNS KUCTOPO/IA.

TennoBoit 3PdheKkT XUMHUYECKONW peakinu, TEPMOXHUMHUYECKHUE YPaBHEHMUS,
9K30- W SHAOTEPMHUYECKHE pEakuuu. TOIIMBO: Yroib W METaH. 3arps3HEHUE
BO3J/lyXa, YCUJIEHHE MApHUKOBOTO 3P dekTa, pa3pyiieHre 030HOBOTO CJIOS.

Bomopon — nsmemenT m mpocroe BemecTBO. Haxoxxaenwe Bomopona B
npuposie, Gunyeckue W XUMUYECKHE CBOWCTBA, MPHUMEHEHHUE, CIOCOObI
nony4deHust. Kucmorel u conm.

Mosnsipabliii 006EM ra3oB. Pacy€Thl M0 XMMUYECKUM YPaBHEHUSM.

duznueckue cBouWcTBa BOABI. Boma Kkak pacTtBoputrenb. PacTBOpEL.
HacelllieHHbIE M HEHACBHILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PaCTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupose M B KU3HU 4eloBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHre NpUpOIHbIX BOA. OXpaHa U OUMCTKA IPUPOJHBIX BOI.

Knaccudukanuss neopranuueckux coeaumHeHuid. Oxcupbl. Kiaccudukarus
OKCHJIOB:  coyieoOpa3ytomue  (OCHOBHBIC, KHCJIOTHbIC, aM(OTepHbIE) W
HeconeoOpasywme. HomeHnknatypa okcuaoB. Duzuyeckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMI: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMmenkiarypa ocHoBaHuN. DU3NUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lonyyeHne ocHOBaHUM.

Kucnortel. Knaccudukanus kucior. Homenknarypa kucior. Ousndeckue u
XUMHAYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomyuenue Kucior.

Comu. Homenknarypa coseii. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue colen.

I'eHeTnueckas CBsI3b MEXKy KJIIACCAMH HEOPTAHUYECKUX COEIUHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIIPENICIIEHUE COAEPHKAHUSA KUCIOPOIa B BO3AYyXE, MOJIYyYECHUE,
coOupaHue, pacrno3HaBaHUE M HW3YUYEHHUE CBOWCTB KHCIIOPOJa, HaOJII0/ICHHUE
B3aUMOJICCTBUSL BELIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBCHHUS W
npekpamieHuss ropeHus (mmoskapa), O3HaAKOMIIEHHE ¢ O0OpaslaMd OKCHIOB H
OMHMCaHUE HUX CBOMCTB, IMOJy4YeHHE, COOUpaHUE, pACIO3HABAHWE W HW3Y4YCHUE
CBOHCTB Bojopona (ropenue), BlaumojaeicTeue Bogopoga ¢ okcumom menu (1)
(BO3MOYHO HCIIOJIh30BaHUE BHCOMATECPHAIIOB), HAOJIOICHUE OOpPA3IOB BEIICCTB
KOJMYeCcTBOM 1 MOJIb, HCCIIEIOBAHME OCOOCHHOCTEH pacTBOPEHUS BEIIECTBC
Pa3IMYHON PACTBOPHUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJIbI C METALIAMHU
(HaTpueM ©  KajbleM) (BO3MOXKHO  HCIOJB30BaHHME  BHICOMATEpPHUAJIOB),



UccleIoBaHue OOpa3lloB HEOPraHMYECKHMX BEIIECTB Pa3JIMUHBIX  KJACCOB,
HaOII0/ICHUEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOpPAxX KHUCIOT U HIEIOUYEH,
u3zydeHue B3ammoneircTBus okcuuma meau (Il) ¢ pacTBopoMm cepHOH KHCIIOTHI,
KUCJIOT C METaUIaMHM, PEAaKUUWd HEUTpalu3alud, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHCHHE OJIHOIO METauia JPYrUM M3 pAacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIbHBIX 33Ja4 MO0 TeMe «BakHeWlune KIAacChl HEOPraHWYECKUX
COCIUHECHUI».

Iepuoguuecknit 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHX
jieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMMHUYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIMH

[lepBble MOMBITKM KiIacCU(pUKAIMUA XUMUYECKHX 3JieMeHTOB. l[loHsiTHe O
IPyINIax CXOJHBIX JJIEMEHTOB (IICJIOYHBIC W INEJI0YHO3EMEIbHBIC METAJUIHI,
raJloreHbl, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCH/IBI
Y TUIPOKCHUJIBI.

[lepnonnueckuii 3akoH. [lepuoanyeckas cucTeMa XMUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa.  Koporkomepuomnas W JUIMHHONEpUojHAss  (OPMBI
[Tepuonnueckon cucrembl xumuueckux 3nemeHToB J[. . Menneneesa. Ilepruonsi
u rpynnsl. DOu3nyeckuii CMBICI MNOPSAAKOBOIO HOMEpPA, HOMEPOB IEPUOLA U
CPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeKk aroMoB mepBbiX 20 XWMHYECKHX  DJIEMEHTOB
ITepuognueckonn cucremsl J[. M. Menneneesa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA 10 ero noJioxkeHuto B [lepuoanueckon cucreme J[. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIIIAM U [IEPHUOJIAM.

3nauenue [lepuonnueckoro 3axkoHa v [lepruoanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Il pa3BUTUS Haykh W npaktuku. [[. M. MenneneeB — y4€HbIN U
rpaK1aHUH.

Xumudeckass cBs3b. KoBajeHTHas (MOMsipHAs ¥ HENOJSPHAs) CBS3b.
DIIEKTPOOTPULATENBHOCTh XUMHYECKHUX 3JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okucieHus.  OKHUCITUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Tpouecchl OKUCIEHNS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuit IKCnepumenm:

M3yueHHE OO0pa3lloB BEHIECTB METAIOB M HEMETAIOB, B3aUMOJCICTBUE
TUAPOKCHIA LHMHKA C pacTBOpaMU KHCIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX — IPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropeHue, peakiuu pas3ioKEHUs, COCTUHCHIS).

Mescnpeomemmnule céasu



Peanuzanmss MeXnpeIMETHBIX CBs3el NpW WM3YYEHUHM XMMHH B 8 Kiacce
OCYIIIECTBIIICTCS Yepe3 HCMOJIb30BaHWE KaK OOIUX eCTECTBEHHO--HAayYHBIX
MOHATUM, TaK U MOHSITUM, SBJISIOIIUXCS CUCTEMHBIMH U1 OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO0miMe ecTecCTBEHHO--Hay4YHbIC TOHSITHUS. HAy4YHbIN (DAKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHalnW3, CHHTE3, KilaccupuKamms, TMEePUOIUIHOCTh, HaAOII0ICHUE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

@®usuka: marepus, aroM, 3JIEKTPOH, HIPOTOH, HEWUTPOH, HWOH, HYKIWU],
W30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, DJICKTPUYECKUN 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHHE BEIECTBA, r'a3, (M3UYECKUE BEIMYHMHbBI, €IHMHHUIIBI
U3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE IOPOJIHI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemrecTBo M XUMHYeECKasi peaKmust

[lepnonnueckuii 3akoH. [lepuoanyeckas cucTeMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kaiaus, KaJdblUsi W WX
COCIMHEHUN B COOTBETCTBUM C TOJOXEHHUEM »3IIEMEHTOB B Illepuommueckon
CHUCTEME U CTPOCHHUEM KX aTOMOB.

CTtpoeHue BelIECTBA: BUJbI XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAUIMYECKOU PEIIETKU H
BHUJIa XUMUYECKOHN CBS3U.

Knaccudukarys 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHMHUUYECKHE
CBOMCTBA BENICCTB, OTHOCSIIUXCS K PA3JWYHBIM KJIAaCCaM HEOPraHUYECKUX
COCJIMHEHUH, TeHETUYECKAsl CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaius XuMHYECKUX pEaKIUi M0 pa3InIHbIM pHU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pPEAKIMU BEIIECTB, MO TeIuioBoMy 3(¢eKTy, Mo
M3MCHEHHUIO CTEIECHEH OKHCIICHHS XUMHUYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYACTHUIO KaTaau3aTopa). DK30- U SHIOTCPMUUYCCKUE PEAKIIUU, TCPMOXUMUICCKUEC
YpaBHEHUH.

[Tonsatue o ckopocTH XuMmu4yeckor peakiuu. [loHstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX M TeTePOreHHBIX
peakuusax. [lonstue o karanuse. lloHsTre 0 XxumMu4ueckoM paBHOBecur. DaKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHYECKON PpPEaKIUM W TOJO0XKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKIMH,  JJIEKTPOHHBIM  OaylaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxiuu. CocrapieHne YpaBHECHUU



OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX  PEAKIIMA C  MCIOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIIUTUYECKON AUCCOUUAIAN. DINEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMAIMUA BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiuu noHHoro oOMeHa. Y cioBUs MPOTEKaHUs peaKIMii HOHHOTO 0OMEHa,
MOJHBIE W COKpAlIEHHBbIE HWOHHBIE ypaBHEHUs peakuuii. CBOWMCTBa KHUCIIOT,
OCHOBaHUW U COJed B CBETE€ TMPEJACTAaBICHUN 00 BICKTPOIUTUUYECKOU
nucconnanuu. KauecTBeHHbIE peakliuy Ha HOHBI. [IoHsATHE O THIpOAN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEHIETOK HEOPTraHHUYECKHX
BEIICCTB — META/UIOB W HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIICCTB
(xyopua HaTpus), UCCIICIOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHYECKOH peakiuu
OT BO3JCHUCTBUS PA3TUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOINPOBOJIHOCTU
pacTBOpPOB BEWIECTB, IMpolecca JIUCCOLMALMM KHUCJIOT, IIEJIOYed U COJeH
(BOBMOXKHO  HWCIIOJIb30BAHWE BHJCO  MAaTEPHAIIOB), TPOBEACHHE  OIBITOB,
WUIIOCTPUPYIONIUX  MPU3HAKU  NPOTEKaHWs  peakiuii  HMOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHWE Ta3a, O0Opa30BaHUEC BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHI
(ropeHue, peakiuuu Pas3JIOKEHUs, COCIUHEHHS), PAcIO3HABAHUE HEOPTaHUYCCKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKUUM HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTrasibl 1 MX COeTUHEHUS

OOmiass xapakTepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XWMHUYECKHME CBOWCTBA Ha IPUMEpPE  XJOpa
(B3aUMOJICHCTBUE C METAJUIAMH, HEMETaJIaMH, IIeJouaMu). XJIOPOBOJOPO.
ComndHasti KMCIIOTa, XMMHYECKHE CBOWCTBA, MOJYYEHHE, NMpUMEHEHue. JleicTtBue
XJOpa M XJIOPOBOJOPOJIA HAa OPraHW3M 4YEJIOBEKAa. BaXHEWIINE XJIOPUABI U KX
HaXOXJEHUE B IPUPOJIE.

O6mias xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Puznueckue CBONCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U CEPbl. AJUIOTPONHBIE MOAU(DUKAIIUYA KUCIOPOIa
u cepbl. XuMuuyeckue cBoiicTBa cepbl. CepoBOAOPOA, CTpoeHHUE, Pu3nuecKue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnast kuciora, (QU3HYSCKHE M XHMHYECKHe cBoiicTtBa (OOImMe Kak
NPEJICTaBUTENs KJlacca KHCIOT W crenupudeckue). XHUMHYSCKUE PEaKIUH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYy4YeHUSI CEpPHOW KUCIOTHI.
[Ipumenenne cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIUs Ha



cynbdar-uoH. HaxoxzaeHue cepbl u €€ COeAUMHEHUN B MOpUpoAe. XUMHUUECKOE
3arpsi3HCHHE OKpPYXKArolleld Cpelbl COCTUHCHHSIMH Cepbl (KHCIOTHBIC OXKIH,
3arpsi3HEHHE BO3lyXa M BOJOEMOB), CIIOCOOBI €TI0 IPEIOTBPAIIICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHbIC CTETEHU OKHUCIEHUS. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢duzmyeckre U XumMuieckue cBoicta. Kpyrosopor azora B npupoje. AMMHUAK, €ro
(du3nYecKre U XUMUYECKUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Coam aMMOHUS,
ux (pU3MYECKre U XUMUUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ TojiydeHue, QU3N4YeCKUe U XUMHUYECKHE
cBoiicTBa (0OmIMEe Kak TMPEACTaBUTENS Kjacca KHUCIOT M  Crenu(uyecKue).
Hcnons3oBaHue HUTPATOB U COJIEM aMMOHHUSI B KauyeCTBE MHMHEPAIbHBIX
yno0peHuit. XuMHUuecKoe 3arpsi3sHEHUE OKPYKaroled cpeibl COeAUHEHUSIMU a30Ta
(KUCIIOTHBIC JIOKIH, 3arps3HEHUE BO3]yXa, IMOYBBI M BOJ0EMOB). Docdop,
ajutoTporniele Moaudukanuu ¢docdopa, ¢Gu3MUEecKue W XUMHUUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopras kucnora, GU3NIECKUE U XUMHUECKHE CBOWCTBA,
nonyuyenue. Mcnonb3oBanue pocdaToB B KaueCcTBE MUHEPAIbHBIX yI00PEHUHA.

O6mias xapaktepuctuka 3yeMeHToB |V A-rpynmnbel. OCOOEHHOCTU CTPOCHHS
aTOMOB,  XapaKTEpHbIC€  CTENEHU  OKHUCJIEHUs.  YTIEpol,  aUIOTPOMHBIC
Moau(uUKalMy, pacnpocTpaHeHUe B mpupoae, (QU3MYECKHEe U XUMHUYECKHE
cBoicTBa. Ancopouusi. Kpyrosopot yriepoaa B npupoae. OKcuibl yriepoaa, ux
¢duznyeckrue W XMMHYECKUE CBOWCTBA, JIEWCTBUE HA JKUBBIE OPraHU3MBbI,
MOJIyYeHHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yrnepona (IV), rumore3a T00aNbHOTO MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN
a¢dexT. YronapHas KuCI0Ta U €€ coliud, uX (U3NUYECKHe M XMMHUYECKHE CBOMCTRA,
nojxyyeHue W npuMeHeHne. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTAHOJ, TNIMIEPHH, YKCYCHAsT KHCIIOTA).
[TpupoaHble HWCTOYHUKH YIJIEBOAOPOJOB (Yroib, NPUPOAHBIN Tra3, HedTh),
OPOAYKTHI WX TiepepaboTku (OCH3MH), WX pOJIb B OBITY W MPOMBINIICHHOCTH.
[lonsiTe 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKUpPaX, OCNKax, yrieBoJax — U UX
poJii B KU3HM UelioBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTMHEHUMN.

Kpemunii, ero Qusmyeckue M XUMHUUYECKHE CBOMCTBA, TMOJy4YEeHHUE U
npumenenue. CoeauHeHus KpemMHUs B mnpupoae. OOmme mnpeacrtaBieHus 00
okcune kpemuus (IV) u xpemuueBoi kuciote. CHIMKAThI, UX UCIOJIb30BAHKUE B
ObITY, B IIPOMBIIIJICHHOCTU. BaxkHeHIIne CTpOUTENbHbIE MaTepUalibl: KEpaMHUKa,



CTEKJIO, IIeMEHT, OeTOH, Xkeje300eToH. [IpobaemMbl 06€30MacHOr0 HMCIOIb30BAaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOW JKU3HU.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpas3ioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIIOTHI,
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMA HA XJIOPUI-UOHBI U HAOIIOJEHUE MMPU3HAKOB
UX TPOTEKAHUs, OMbBITHI, OTpaKaroume (PU3NUECKUe U XUMHYECKHUE CBOMCTBA
rajJJIoreHOB M HMX COCIUHCHUI (BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAaKOMJICHHE ¢ oO0OpasmamMu XJIOpHIOB (TajJOreHHIOB), O3HAKOMIJICHHE C
obOpasmamu  ceppl W €€  COCOUHCHHSIMH  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB), HAOJIIOICHUE TIpoliecca OOyrIMBaHMs caxapa Ioj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOW  KHUCJIOTBI, U3y4YEHUE XHMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHUE KAUECTBEHHOW peaKIuu Ha CyJb(aT-
MOH W HaOJIOJICHUE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMIIEHHE C (PU3UUYECKUMHU
cBoiicTBaMu a3ota, ¢dochopa M HUX coeauHEHUH (BO3MOXHO HCIIOIb30BaHUE
BHJICOMATEPUAJIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yIOOPEHUH, MOJydYEHHE,
coOupaHue, pacrno3HaBaHWE M HW3YUYCHHE CBOWCTB aMMHaka, MPOBEJCHUE
KaueCTBEHHBIX PeaKklUili Ha MOH aMMOHUA U (pocdaT-uOH U HM3yueHHE MPU3HAKOB
UX MPOTEKAHUSI, B3AMMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCTIOJIb30BaHUE BHJICOMATEPHAJIOB), V3y4YECHUE MOJeNen
KPUCTAJUTMYECKUX PEHIETOK anmasa, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHUBOrasa, MoJIydeHUE, COOMpAaHHUE, PACTIO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IpOBEJACHUE KaueCTBEHHBIX pEeakinil Ha kapOOHAT U
CWJIMKAT-UOHBl WM HW3YYEHUE MNPU3HAKOB UX IMPOTEKAHUs, O3HAKOMIICHHUE C
MPOAYKIHMEN CUJIMKATHOW TMPOMBIILUICHHOCTH, PEIICHUE JSKCIEPUMEHTAIbHBIX
3aJ1a4 10 TeMe «BaKHEWUIIMe HEMETAaJJIbl U UX COCITUHEHUSY.

MeTasiibl 4 MX COeIUHEHUSA

OO6mias xapakTepUCTUKA XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnonoxeHus B Ilepuommueckon cucreme XxXumMudyeckux 3nemeHtoB J[. .
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. Merajuindeckas CBA3b U
METAJUIMYECKAs] ~ KPUCTALIMYECKAS  PEIIETKA.  DIEKTPOXUMHUYECKUUA  PAI
HarnpsbkeHnt MetauioB. Ou3nyeckre U XMMUYECKUe CBOMCTBa MeTauioB. O01ue
crnocoObl ToyydeHuss MeTaioB. [loHsATHE O KOppO3MHM METAIOB, OCHOBHBIC
CrocoObI 3amMThl UX OT Kopposuu. CrutaBel (CTalnb, YyTryH, JIOPaTIOMUHUH,
OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U TIPOMBIIUICHHOCTH.

[Ilemounbie MeTaIUIBI: TIOJIOKEHUE B [leprnoanyueckor CUCTEME XMMHYECKUX
anemeHToB JI. M. MeHneneeBa, CTpOEHHE MX aTOMOB, HAaXOXJICHHUE B MPUPOJIE.
dwus3ndeckre U XUMUYECKHE CBOWMCTBA (Ha mpuMepe HaTpus W Kanus). OKCHIbI U



TUOPOKCUIBI HaTpuss U Kanusa. [IpuMeHeHue MIeNOYHBIX METavIOB M HX
COCIUHEHUM.

[[lenoyHO3EMENBHBIE METAUIBI MAarHui W KalbLUW. I[IOJIO)KEHUE B
[lepnonnueckon cucreme xumMuuyeckux 3nemeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXKJI€HUE B Ipupoac. PU3NYeCcKnue U XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeimue coequHeHHs Kaublus (OKCHJ, THIPOKCHI, COJIH).
JKEcTKOCTh BOJBI M CIOCOOBI €€ YCTPaHEHHS.

AroMUHUN : TOJIO)KEeHUE B [leproanueckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOCHUE aTOMa, HAXOXJCHUE B mpuponec. PU3NYECKUE U
XUMUYECKHE CBOMCTBA altoMUHUSI. AM(DOTEpHbIE CBOWCTBA OKCUJA U THAPOKCHUAA
AJIFOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, crpoeHue aroMa, HaxoxAcHWe B npupoje. Dusnueckue u
XHUMHYECKUE CBOMCTBA xkele3a. OKCHIIbI, THAPOKCHIBI U coiu xxene3a (I1) u xenesa
(1), ux cocTtaB, CBOWCTBA U MMOTYYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O0O0pa3llaMl METaUIOB U CIUIAaBOB, HUX (U3UYECKUMU
CBOWMCTBAMH, HW3YYCHHE  pE3YJIbTAaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTCH B3aUMOJICHCTBUS OKCHJIA
Kbl W HATpus C BOAOH (BO3MOXHO HCIOJb30BAaHUE BHJICOMATEPHAIIOB),
HCCJIEOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEe3a B KUCIOPOJIE
(BO3MOXHO  HUCIOJb30BAaHUEC  BHJICOMATCPUAIOB), TMPU3HAKOB  IMPOTCKAHUS
KAa4ECTBEHHBIX PEAKLHMI HA MOHBI: MArHUS, KaJdbLMs, AIIOMUHUA, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (I1), HaOrOIEHNE U ONTUCAHKME TIPOIECCOB OKPALTUBAHUS
IUTAMCHH WOHAMH HATpWs, Kalusd W Kaublus (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), UCCIIeIOBaHKEe aM(DOTEPHBIX CBOHCTB THIPOKCHIA AJTFOMHHUS
Y TUJIPOKCHUJA IMHKA, PENICHUE SKCIEPUMEHTAbHBIX 3a7a4 10 Teme «Baxkneimme
METAJJIbl U UX COCIUHECHUSY.

XuMUA U OKpYKAKOIIAA cpela

BemecrBa u Marepuanibl B IMOBCEAHEBHOM JKM3HHU YEIOBEKA. be3omacHoe
MCII0JIb30BaHUE BEIIECTB U XMUMHUYECKUX peakiuil B ObiTy. [lepBas momonis npu
XUMHUYECKHUX OKOTaxX U OTPABIICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYJKaromiel cpenbl (MpeaenbHas JOMyCTHMAs
KOHIICHTpaIus BemecTs, aaiee — [1JIK). Poias XuMuu B pelieHUN SKOJIOTHICCKUX
poOJIeM.

Xumuueckuit IKCnepumMeHm:

U3ydeHrue oOpa3IoB MaTeprasioB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepUaIbl).

Mescnpeomemmnule céasu



Peanuzanus MeXNpeaMETHBIX CBs3€d MNpU H3ydeHUHM Xumuu B 9 Kiacce
OCYIIIECTBIIICTCS Yepe3 MCIOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHATUM, SABIISIOIIUXCS CHUCTEMHBIMH JJISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAyYHOT0 ITHKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TMOHSATHS. Hay4dHbIM (DaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccuukaiuys, TepUoJUYHOCTh, HaAOII0ICHUE,
IKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHEe, MOJeb, SBJICHUE, IAPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePHUAITHI.

®duszmka. MaTepus, aToM, DOJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIU/I,
M30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps]l, IPOBOJHUKH,
MOJIYNIPOBOAHUKH, JTUAJNEKTPUKH, (OTORNEMEHT, BEHIECTBO, TEJIO, O00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTATUIMUECKas
peméTka, CIuiaBbl, (U3WYECKHUE BEIUYWHBI, CIUHHIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TJIaHEeTHI, 3BE3/b1, CoHIIE.

buonorus: ¢dorocuntes, npixaHue, Owocdepa, dKOCHCTEMA, MHHEpaIbHbIC
yA0OpEHUsl, MUKPORJIEMEHThI, MaKPO3JIEMEHThI, MUTATEIIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE IOPOJIHI,
MOJIE3HBIE UCKOIMAEMbI€, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDI

JluyHOCTHBIE pE3ynbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHusl JOCTUTAlOTCA B XOJ€ OOyYeHHUS XMMHUU B €IMHCTBE Y4YEOHOU U
BOCIUTATEIBHON IESITEIbHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, MPUHITHIMUA B
oOlllecTBe MpaBWJIaMM W HOPMaMH IMOBEICHUS MU CHOCOOCTBYIOT IIpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMATU3AIMU 00YyUaIOIINXCS.

JluyHOCTHBIE ~ pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YArOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM  IO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUA U
pacIIMpEHUE ONbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU

1)IaTpHOTHYECKOT0 BOCTIMTAHUSI :

LIEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
W HAy4YHOMY HACIEIHI0, NMOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKH B >KU3HU
COBPEMEHHOI0 00IlIeCTBa, CIOCOOHOCTH BIAJAETh JIOCTOBEPHON HH(pOpMaIuenr o
MEPEIOBBIX JOCTMKEHUSAX U OTKPBITHSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTPONCTBE MHUpa U OOIIECTBA,;

2)rpaskIaHCKOT0 BOCTIMTAHHS .

MPEJCTABICHUS. O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHUHM B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIeIOBATEeIbCKOM, TBOPUYECKOM W JIpyrUX  BHUJAX
JESTETbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH MpPU
BBITIOJITHEHUU YYEOHBIX, TIIO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAaHU IO
M B3aUMOIIOMOINM B TMpOIECcCe OSTOH Yy4yeOHOU JAEsTEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJICHUE M TMOCTYNKM CBOMX TOBapHUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHMS |

MHPOBO33PEHUYECKUE MPEACTABIECHUS O BEIIECTBE U XUMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJISIOLIUE
OCHOBY [IJISl IOHUMAHHMS CYIIHOCTH HAyYHOM KapTUHBI MHUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA NPUPOIbI, B3aUMOCBA3SAX 4YEIOBEKA C
MPUPOJHOU CPENOM, O POJIM XUMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM ;

[03HABATEJILHBIE MOTHBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE I OOBSICHEHHMS HaOMIOJAaEeMBIX IMPOIECCOB U SIBICHHM,
MO3HABATEIbHOM, MHPOPMAIMOHHON U YHUTATENbCKOW KYJIbTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Y4YEOHBIMM TEKCTaMH, CIPaBOYHOM



JTUTEpaTypor, JOCTYNMHBIMHU TEXHUYECKHUMHU CpelICTBaMU HMH(GOPMAIMOHHBIX
TEXHOJIOT U,

MHTEpeC K OOYYEHHI0O M TMO3HAHUIO, JHOO03HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa3oBaHHUIO, TMPOCKTHOM W  HCCIAEI0BATEIHCKOM
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTU U YPOBHS OOy4UEHHS B
JaJIbHEHIIIEM,

4)popmupoBaHusi KyJbTYPbI 310POBbS :

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KW3HU, OCO3HAHME TMOCIEJICTBUI U
HENPUSATHE BPEIAHBIX MPUBBbIUEK (YIOTPEOICHUS aIKOT0JIsI, HAPKOTHKOB, KYpPEHHs),
HEOOXOJUMOCTU COOJIFOACHUSI TpaBWJl O€30MACHOCTH TMpU OOpallleHHH C
XUMUYECKUMU BEILIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIUTAHUS

MHTEpeC K MPAKTUYECKOMY U3yUeHHIO npodeccuil u Tpyaa pa3uyHOro poja,
YBOXEHHE K TPYAy M pe3ysibTaTaM TPYAOBOM MAESITEIHHOCTH, B TOM 4YHUCJIE Ha
OCHOBE MPUMEHEHUs] MPEIMETHBIX 3HAHUW IO XUMHH, OCO3HAHHBIA BBIOOD
WHJMBUIYaJbHON TPACKTOPHUH MPOJOJKEHUSI 00pa30BaHUs C YUETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIICIIHOW Mpo(]ecCHOHaNbHOMN NEeITEILHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTb a/IalITUPOBATHCS B MPOGECCUOHAIBHOU Cpeie;

6)3K0JI0rHYeCKOr0 BOCITUTAHUS

HKOJIOTUYECKHU I1€JIeCO00pa3HOE OTHOUIEHHWE K MPUPOJE KaK HMCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHUS, TIOHUMAHKE [IEHHOCTH 3JJ0POBOrO U
Oe3omacHOro oOpas3a >KM3HM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3UYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOACHUS
MpaBuUJl 0€30M1aCHOTO MOBEJEHUS MPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOKAOIIUX 310POBBIO U )KU3HU JIIOJIEN;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3YYCHUU XUMUU, IJIs
pelIeHus 3a/1a4, CBI3aHHBIX C OKPYXAIOLIEH IPUPOLHOU CPEIOU, IS MTOBBILIECHUS
YPOBHSI  DKOJOTUYECKON  KyJbTYpbl, OCO3HaHHS TJIOOQJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEeM U MyTed UX PEUIeHUs IMOCPEACTBOM METOJOB XHUMUH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS MM B MO3HABATEIBHOM,
KOMMYHHKAaTHUBHOM U COIIMATBHOMN MpPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMETHBIX pPE3YJAbTAaTOB BBIICIAIOT 3HAYUMBIC IS
(GbOopMUPOBaHUS MHUPOBO33pEHUSI  OOIICHAYYHBIC TOHATUSA  (3aKOH, TEOpHS,
NPHUHIMUII, THIOTE3a, (PakT, CHCTEMa, MPOoIece, SIKCIIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIONB3YIOTCSI B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpEAMETaxX U IMO3BOJIAIOT Ha
OCHOBE 3HAaHMI U3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IEJIOCTHOU



HAYYHOW KapTHHE MHUPA, ¥ YHUBEpCaJIbHbIC yUeOHbIC NCHCTBUS (TO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISATHBHBIC), KOTOPBIE OOECIeYnBaIOT (HOPMHpPOBAHHE
FOTOBHOCTH K CaMOCTOSATEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Bba3oBble Toruveckue qeiicTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUH. PACKPBIBATh CMBIC XMMHYECKUX TMOHATUN (BBIACIATH MX XapaKTCPHBIC
MPU3HAKY, YCTAHABIWBATH B3aUMOCBS3b C JPYTUMHU IMOHSATHSIMH), HCIIOIH30BATH
MOHSTUSA ISl OOBSICHEHHS OTJEIbHBIX ()aKTOB U SIBJICHUI, BEIOMpPATh OCHOBAHUS U
KpUTEpPUU JUIsl KJIacCU(PUKAMK XUMHUUYECKUX BEHIECTB U XUMHUYECKHX DPEaKIHi,
YCTaHABJIMBATh TMPUYMHHO-CIEJACTBEHHbIC CBS3U MEXIYy OOBEKTaAMHU H3YUYCHHS,
CTPOMTD JIOTUYCCKUE pacCyXJeHUS (MHIYKTHBHBIC, JHCTYKTHUBHBIC, [0 aHAJIOTHH),
JIeaTh BBIBOABI U 3aKIIFOUCHHUS;

YMEHHE TIPUMEHATh B TMPOIECCe IMO3HAHUS MOHATHS (IPEeIMETHBIE H
MeETanpeMETHBIC), CHMBOJIMUSCKHE (3HAKOBBIE) MOJICIIH, HCIIOJIb3yeMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHbIC MPEJCTABICHUS —
XAMHAYCCKUN 3HAK (CMMBOJI 3JIEMEHTA), XHMHYecKas (opMysia U ypaBHCHHE
XUMUYECKOW peaKkIuu — MPU PEUICHUH Y4eOHO-TI03HABATENbHbBIX 33/1au, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPHU30BaTh CYIICCTBEHHbBIC
MIPU3HAKU U3YYaE€MbIX 00OBEKTOB — XUMHUYECKUX BEIECTB U XMMUYECKUX PEaKIIUil,
BBISBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIECACTBEHHbIE CBA3U U
MPOTUBOPEUHUS B U3YUAEMbIX MPOLIECCAX U ABICHUSX.

Ba3oBble ucciienoBare/ibcKkue 1eiicTBHSA

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KadeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIIOTE3bl IO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpuOoOpEeTeHHE OMbITa MO IMUIAHUPOBAHUIO, OPraHU3alMU U MPOBEICHUIO
VUCHUYECKUX JKCIEPUMEHTOB, yMEHUE Ha0IoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0 pe3yibTar, PopMyaupoBaTh 00OOIIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHHUS, COCTABIISTh OTYET
0 MpOoEIaHHOM padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOUpATh, AaHAIM3UPOBATh W HWHTEPIPETUPOBATh HH(POPMAILIHIO
Pa3IUYHBIX BUJOB U (POPM MPE/ICTABICHUS, MOTYy4YaeMYI0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC
nocooust, pecypchl MHTepHETa), KPUTHYCCKH OIICHHBATH IMPOTHBOPCUYMBYIO H
HEJIOCTOBEPHYIO HH(GOPMAIIHIO;



yMEHHE MPUMEHSATh Pa3JIMYHbIE METOJbl W 3alpoChl MPHU MOUCKE U OTOOpE
MHpOpMalMK U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JJISI BBINOTHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33J1a4 ONPEEIEHHOTO THUIIA, IPUOOPETEHHUE OIbITA B
0o0JlacTW  KMCHOJIb30BaHUA  HMH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYpPOU aKTUBHOT'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOUpATh ONTUMAbHYIO (POpMY MpecTaBieHus: HHGOpMalUU U
WUTIOCTPUPOBATh pEIIacMble 3a/laud  HECIOXXHBIMM CXE€MaMu, JHharpaMMami,
npyrumu (popmamu rpaduKy U UX KOMOUHAIUSIMH,

YMEHHE HCIOJIb30BaTh M AaHaJu3UpoBaTh B Mpolecce ydyeOHOU U
HCCIIEIOBATEIBCKON JIEITeIbHOCTH MH(OPMALIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOI0 XO3SIMCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKpYKarouled MpUpOIHON
Cpe/bl.

KoMmyHuKkaTHBHBbIE YHUBEPCcAJbHbIE y4e0Hble 1eiiCTBUS:

YMEHHs 3aJaBaTh Bompochkl (B Xxojae awanora W (W) AMCKYCCHH) TI0
CyllecTBY  oOcyxkaaeMoll  TeMbl, (QopMyaupoBaTh CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBITOJHEHUS NPEITI0KEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  MOJY4YEHHBIE  PE3yJbTaThl  IMO3HABATEILHOU
NEATETLbHOCTH B YCTHBIX W TUMCBMEHHBIX TEKCTaX; JieJlaTh MPE3CHTAIUI0
pe3yJabTAaTOB BBIMOJIHEHUS XUMHYECKOTO JKCIIepUMeHTa (JJaOpaTOpHOTO OIIBITA,
71a00paTOpHOM PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIICCTB, YICOHOTO MPOCKTA);

yMEHHUS Yy4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEJILHOM W HCCIENOBATENbCKOM  ACATEIBHOCTH  MPU  PEHICHUU
BO3HHUKAIONIUX NPOOJEeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHUS
no3uruii (00CYXaeHUsI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHSI
COBMECTHBIX JICHCTBUI, oOIpeaereHue KpUTepUeB MO OILCHKE KadyecTBa
BBITOJTHCHHOM pabOThI U IPYTHUE).

PeryasiTuBHble YHUBEpPCcAIbHbIE yUeOHbIE 1eHCTBUS

YMEHHE CAMOCTOSITEJIbHO OMNPENENsATh ILEJNH JAESITeIbHOCTH, IJIAaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeTbHOCTD, BbIOMpaTh Haubosee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUs] YYEOHBIX U
MO3HABATEBHBIX 3aJ]a4, CaMOCTOSATENIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH
NPEJIOKEHHBIA AJrOPUTM JIEUCTBUM NPU BBIIOJHEHUHU 3aJaHUM C YYETOM
MOJIyYEHHUSI HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBaX M PEaKIIUsX,
OLICHUBATh COOTBETCTBHUE IOJIYYEHHOTO pe3ysibTaTa 3asBJICHHOW IIEJIM, YMEHHE
MCIIO0Ib30BaTh U aHATU3UPOBATH KOHTEKCTHI, MpeIjlaracMbIe B YCIOBUU 3aJJaHUMN.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB MO OCBOCHHUIO 00S3aTEIBHOTO
COJIEpKaHUsl, YCTAHOBJIIEHHOTO JaHHOW (denepanbHOi paboueld MporpamMmon,
BBIJICJISIIOT. OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUM, crenuduYecKue Ui MPEeAMETHOM 00JacTH «XHUMHUS», BUJbI
JNEATEIbHOCTA MO  IIOJYYEHUMIO HOBOIO  3HAHHUs, €ro HMHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.

K xoHIy 00yueHus B 8 KJjacce mpeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH y O0yHAIOIIUXCS YMEHUN :

e pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHI: aTOM, MOJIEKYJIA,
XUMHAYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOPOHAS M HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs M
MOJIEKYJIApHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J10JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJ, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJICHUS, XMMHYECKas peakius, Kiaccuukauus peakuuil: peakiuu
COCIMHEHMS, PEAKUHUU PA3IO0KEHUS, PEAKIMU 3aMELICHUs, pEaKkuu
oOMeHa, 3K30- ¥ PHJI0TEPMUUYECKHUE PEeaKIUH, TeII0oBOM 3 (eKT peakuuu,
SAIpO aToMa, BJIEKTPOHHBIM cJOM aToma, aToMHasi OpOuTa b, pPaaUyC
aToMa, XMMHUYECKasl CBA3b, MOJISIPHAS M HENOJISIPHAS KOBAJICHTHAs CBA3b,
WOHHAsA CBSA3b, MOH, KaTMOH, aHWUOH, PacTBOpP, MAcCCOBas JOJIs BELIECTBA
(IpoLIeHTHAs! KOHIICHTpPAIKsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHYECKHX TMOHATUA U
MPUMEHSATH 3TU NOHATHS [IPU OMUCAHUHU BELIECTB U UX IIPEBPAILCHUN;

e HCIOJIb30BaTh XMMHUYECKYI) CHUMBOJIUKY [JIi COCTaBjieHUs GopMyl
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUN;

e OMNpEaEsaTh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJEHUS  JJEMEHTOB B  OHMHApHBIX  COCAUHEHUSX,
MPUHAIEKHOCTh BEHIECTB K OINPENCIEHHOMY KIIACCY COEAWHEHUN M0
dbopmynaM, BHJI XUMHUYECKOW CBs3M (KOBaJICHTHass W WOHHAs) B
HEOPTraHUYECKUX COCIUHECHUSX;

e packpeiBaTh cMmbich Ilepuommueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOJUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX MOJIO)KeHUs B llepuomnueckoun cucreme,
3aKOHOB COXPAaHEHMs MAaCChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHA ABOraapo;

e OMNKCHIBATHh U XapakTepuszoBaTh TabnuMuHyro Qopmy Ilepuoamyeckoit
CACTEMbl XUMMYECKHX DJJIEMEHTOB. pPa3Iuyarb MOHATUSA «IJIaBHas
noarpynma (A-rpymma)» u «nobounas moarpynna (b-rpymma)», mManeie u
OoJbllIMEe TEPHUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPbIE HMEITCS B
tabmune «llepuonmueckas cucrema Xxumudeckux osjaemeHtoB JI. .
MenpaeneeBa» € UYMCIOBBIMM XApPaKTEPUCTUKAMU CTPOEHUS ATOMOB



XHUMHYECKUX DJIEMEHTOB (COCTaB W 3apsl siApa, O0IIee YUCIIO dJIEKTPOHOB
U pacIpeieICHUE UX 0 3JICKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHUYECKUE BEIEeCTBA,
XAMHYECKUE peakiuu (10 YHCIy W COCTaBy YYacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIIOBOMY DD EKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIHME XWMHUYCCKUE CBOMCTBA BEUICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISIT  OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIO XHMMHYECKOro J3jieMeHTa 1o (opmyie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOpE, MPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMHUECKON peakiiny,

MPUMEHSTh OCHOBHBIE OINEpalMy MBICIUTEIbHONU NESITEIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, cHcTeMaTu3aluio, KilacCUu(UKalHUIo,
BBISIBJICHUE MPUYMHHO--CJIEJCTBEHHBIX CBSI3€H — JJISI M3Y4YEHHUS CBOWCTB
BEIIECTB W XUMHYECKUX pEaKIUW, eCTECTBEHHO-HAYUYHbIE METO]IbI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJbHBIN U MBICIICHHBIN);

CleoBaTh  MpaBUJaM  MOJIb30BaHMS ~ XUMHYECKOHW  MOCylod U
nabopaTopHbIM OOOpYyJOBaHHMEM, a TaKkKe TMpaBuUjiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BeliecTB (BOJOpPOJa M KHCJIOPOJA), IPHUTOTOBICHHIO
PacTBOPOB C ONPEIEIEHHON MAacCOBOM J0JIEH PAacTBOPEHHOIO BEIECTBA,
IUIAHUPOBaTh M MPOBOJAUTH  XUMHUUYECKHE  OKCIEPUMEHTHI IO
PacCIlO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C MOMOUIBIO UHIUKATOPOB
(;maxmyc, peHondTanerd, METUIOPAHK U IPYTHE).

K xonIy o0yuenus B 9 Kjacce mpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Yy O0OYHAIOITUXCSl YMEHUN :

PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX [MOHATHM: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJId, HOH, KaTHUOH, AHHUOH, IPOCTOE BEMIECTBO,
CI0KHO€ BEIIECTBO, BAJECHTHOCTh, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBS3b, TEIUIOBON 3(PdeKT
peakiuu,  MOJb,  MOJSAPHBIA  O0BEM,  PacTBOP,  AJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTalnu3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMbIE PEAKIHMH, OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIC PEaKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIIEHHE UM  BOCCTAHOBJICHUE,
ayIoTponus, aM(pOTEepHOCTh, XMMHYECKasi CBsA3b (KOBajCHTHAs, MOHHAs,
METaJUIMYeCcKasi), KpHCTaUIMuecKas pemiérka, KOppo3us METallIoB,
CIUIaBbl, CKOpPOCTh XHUMHUYECKOM PEaKIHWH, NPEeaesbHO IOIMyCTUMAs
koHuentpauus [IJIK Bemectna;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHMYECKHX TMOHSATHH U
MPUMEHSTh 3TH MOHATHS MIPU OMUCAHUM BEIIECTB U UX MPEBPAIICHHUIA;
WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY [JI1 COCTaBjiCHUS (QopMyn
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUN;

ONPEJICIISITh BAJICHTHOCTDh U CTENIEHb OKUCIICHUS XUMHUYECKUX SJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IPHUHAMICKHOCTh BEIIECTB K
OnpeeNIEHHOMY KJIacCy COeIuMHEeHH 1o ¢dopmyliaMm, BUJ XUMHUYECKOU
CBs3M (KOBalleHTHAasl, WOHHAs, MCTaJUIMYECKas) B HEOPraHUYCCKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOH (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCAUMHEHUN, THI KPUCTAITUMYECKOU
PELIETKN KOHKPETHOI'O BEIIECTBA;

packpeiBaTth cmbica Ilepuommueckoro 3akona JI. WM. MenneneeBa un
JEMOHCTPUPOBATh €r0 ITOHMMAHHUE. OIHWCHIBAaTh W XapaKTEepU30BaTh
tabauunyto ¢opmy llepuonnueckoil cUCTEMBl XMMUYECKHX 3JIEMEHTOB:
pasnuyaTh IOHATHS «rjiaBHas moarpymnmna (A-rpymma)» W «rno0odyHas
noarpynmna (b-rpymma)», Maible ¥ OOJBIIME MEPHOABI, COOTHOCUTH
0003HaYCHHS, KOTOpbIE MMEIOTCA B IEPUOJWYECKOM Tabmuie, ¢
YUCJIOBBIMH  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHX
aeMeHTOB (cocTaB M 3apsn  sapa, oOOIIee YHUCIO JJIEKTPOHOB U
pacopeneicHUe HUX 10 3JACKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B W3MEHECHUHU CBOWCTB 3JIEMEHTOB M UX COCIMHCHUN B
npeaenax MajiblX NEPUOOB U IIaBHBIX MOATPYHIl ¢ YYETOM CTPOCHUS UX
aTOMOB,;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XHUMHYECKUEe peakiuu (10 YKCIy W COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(PhEKTy, M0 U3MEHEHUIO CTETNEHEH OKUCICHUS
XHUMHYECKHUX JICMCHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIUME U CHCHU(PUUCCKHE XUMHUYECKUE
CBOMCTBAa MPOCTBIX UM CJIOXHBIX BEIIECTB, IMOJATBEPKIas OIMUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHI COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKIIUNH;

COCTaBJISITh  YPABHEHUSA DJIEKTPOJIUTUYECKOW JUCCOUMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKLUW, MOJITBEPKIAIINX CYIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXKAY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIH
MOCPEJCTBOM COCTaBJIEHUS SJIEKTPOHHOIO OallaHca 3TUX PeaKIuii;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS] XUMHUYECKUX TMPEBPAIlCHUN B pa3IMUHbBIX
YCIIOBHUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJSIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIO XHMMHYECKOro JjieMeHTa 1o (opmye
COCJIMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B pacTBOpE, MPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMHUUECKON peakiiny,

co0Iro1aThL npaBujia  IOJIb30BaHUS XUMHYECKOU 1921 (0)71 U
nabopaTopHbIM  O0OpYJOBAaHHMEM, a TaKXkKe MpaBuwia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TI0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OMBITOB IO TMOJYYEHUIDO U COOUPAHUIO
ra3000pa3HbIX BEeNICCTB (AaMMHUAKa U YIIICKKCIIOTO rasa);

MPOBOJAUTH  PEAKIMH,  IOJATBEPXKIAIOIINE  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BELIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMU/I-,
uoaua-, kKapOonart-, ¢ocdar-, cuiukar-, cyib(aTr-, THAPOKCHI-HOHBHI,
KaTUOHBl aMMOHHUS U WOHBI HM3YyUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAX HEOPraHUYECKUX BELIECTB,;

MPUMEHSTh OCHOBHBIE OINEpAaly MBICIUTEIbHONU NESITEIbHOCTH — aHAIINU3
U CHUHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTEeMaTU3AlNIO, BbIABICHUE
MPUYMHHO-CJICICTBEHHBIX CBA3€M — JJIsi M3Y4YEHHs] CBOMCTB BEILECTB U
XUMUYECKUX PEAKIHM, eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUA —
HAOJIO/ICHHE, M3MEPECHHEe, MOJCIUPOBAHUE, IKCHEpUMEHT (pealbHBIA U
MBICJICHHBIN).



®OPMbl PEAJIM3AIIUM PABOYEN IPOI'PAMMBI BOCIIMTAHHA

BocnurarensHbIMNIOTEHIMAIIPEAMETAC X UMUS» PEATU3YETCAUEPES!

e [ToOyxieHne oOywaromuxcs coOJ0/IaTh Ha ypOKe OOUICNPUHSATHIE HOPMBI MOBEICHUS,
npaBujia OOUIEHUACO B3POCIBIMU U CBEepPCTHHKaMH (OOYYarOIIMMUCS), TPUHITUAIIBI
y4eOHOUTUCIIUTUTMHBIMCAMOOPTaHU3ALIUH.

e [IpuBneuyenne BHUMaHUS O0YUYaIOMIMXCS K IEHHOCTHOMY aCHEKTY M3y4aeMbIX HaypoKax
MpEeAMETOB,ABJICHUM, COOBITHI yepe3 oOpalieHne BHUMAHUS Ha IPKUX JIeSITENEeH KyJIbTYphI,
CBSI3aHHBIX C M3y4YaeMbIMHB JAHHBI MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPbIM OHU BHECIU
B pa3BUTHE Hamen CTpaHbI u MHUpa,
HaJIOCTOMHBICTIOIpAKaH USIITIPUMEPBINXKU3HU, HAMOTUBBIMXITOCTYITKOB.

e lcnonb30oBaHWe BOCMHUTATEIBHBIX BO3MOXKHOCTEHM coJep:kaHusi y4eOHOro MpeaMeTaais
dbopmupoBaHusy OOYYAIOIIUXCA POCCUMCKUX TPAJUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M
COIIMOKYJIBTYPHBIX
LIEHHOCTEWUepe3no,100pCOOTBETCTBYIOINXTEKCTOBIISTYTCHUS, TPOOIEMHBIXCUTY AU AJISIO
OCy KJIEHUSIBKJIACCE.

e MuununpoBanneoOCyKIeHUM,BRICKa3bIBAHUICBOETOMHEHUS, BHIPAOOTKUCBOETOJITUMYHOCTH
OTOOTHOILIEHHSI K H3y4yaeMbIM COOBITHSIM,  SIBICHUSAM, JIMIAM, [POU3BEICHUIM
XYJI0°)KECTBEHHOM JIUTEPATYyPhl UUCKYCCTBA.

e BxitoueHune B ypoK WUIPOBBIX MPOUEAYP, KOTOpPHIE MOMOTaroT MOJepkKaTh MOTHUBAIUIO
oOy4Jarouuxcs

KIMOJy4eHUIO3HAHUM, HAJTa)KU BAHUIOTTO3U TUBHBIXMEXKJIMYHOCTHBIXOTHOIIIEHUIBKJIACCE, TOMO
raloTyCTaHOBIIEHUIO00pOKenaTeIbHOMaTMOC(hEphIBOBPEMSI YPOKA.

e [[pumMeHeHne Ha  ypoK€ UHTEpPaKTUBHBIX (GOpM  pabOThl, CTUMYIUPYIOLIUX
MO3HABATEIbHYI0 MOTUBAIIUIO00yYaIOIIUXCS .

e [Ipumenenne  rpymnmnoBod  pabOTHI uim  paboTel B napax, KOTOpbIE
CroCOOCTBYIOTPa3BUTUIOHABBIKOBKOMAaHTHOM

PabOTHIMB3aUMOJIEUCTBUIOCAPYTUMUOO yIatOITUMHUCS.

e BbiOop ¥ HcCMonp30BaHUE HA ypOKax METOJIOB, METOJIMK, TEXHOJOTHUM, OKa3bIBAIOLIUX
BOCIIUTATEIbHOECBO3IEHCTBUEHATUYHOCTEBCOOTBE TCTBUUCBOCTTUTATEILHBIMU/IEATIOM, IIEIIBIO
13a/1a4aMUBOCIIUTAHMUSL.

e lHunmupoBaHue 1 NMOAJIEPKKA UCCIEOBATENBCKON IEATEIbHOCTH IKOJIBHUKOB B (popMe
BKJIIOUEHUS

BYPOKPa3JIUYHBIXUCCIIEI0BATEIbCKUX3aJaHUNA, YTOJA€TBO3MOKHOCTHOOyHAIOITUMCSITIPHOOP
€CTUHABBIKUCAMOCTOSATEIbHOTOPEILICHUS

TEOPETUUECKOUNIPOOIIEMbI,T€HEPUPOBAHUINOPOPMIICHUSICOOCTBEHHBIXTUIIOTES, YBAXKUTEIHH
OTOOTHOILICHUSI K 4YYXUM HUJEAM, MyOJUYHOTO BBICTYIUICHUS, apryMEHTHUPOBAHUS U
OTCTaWBAHHUS CBOECU TOUKU3PEHUS.

e YCTaHOBJIEHUEYBAXKUTEIbHBIX,JOBEPUTEIHHBIX,HEPOPMATbHBIXOTHOIIICHUUMEK Y yUUTEN
€MUYyYEHUKAMU,CO3/JaHNeHAYPOKAX3IMOLIMOHAIBHO-KOM(MOPTHONCPEIBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnuyectBo yacos
Ne HanmeHoBaHMe pa3je/ioB U daexkTpoHHbIe (I pPOBHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3gen 1.IlepBoHayajibHbIe XUMHYeCKHE TOHATHS
Xumus — BakHas 001aCTh

11 €CTEeCTBO3HAHUS U 5 1 9 bubmuoreka [JOK

' NPAKTHYCCKOM JIESTEbHOCTH https://m.edso0.ru/7f41837c

YeJI0BeKa

19 BemrecTBa 1 XuMHUUECKHE 15 1 bubmuoreka [JOK

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

Hroro no pazneny 20

Pa3nen 2.BaxkHeiiliue npeacTaBUTEIH HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bu6mumoreka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonsitue o kucnorax 8 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsrl. [lonsitue 06 5 1 1 bu6nuorexa [JOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 1 1 1 bu6mmoreka [IOK

' HEOPraHMYECKUX COEAMHEHUI https://m.edso0.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3.Ilepunoauyeckuii 3axoH u [lepuoanueckas cucrema xumnueckux 3jaemMeHToB JI. 1. MenaeneeBa. CTpoeHune aToMoB.



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

Xumuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIIuu

[Tepuonnueckuii 3aKOH 1
31 Ilepuoauueckas cucrema 7 1 bu6mmoreka [IOK
XUMUYECKUX 31eMeHToB /1. H. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XumMuyeckas CBSI3b. Bu6miorexa LIOK
3.2 OKuCIHTEIEHO- 8 1 https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEIbHBIE PEAKIIUU
bubmuoreka [JOK
Hroro o pasaerty 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 5
[TPOT'PAMME



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

9 KJIACC

KosimuecTBo yacoB JIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbie
Ne i/ P KonTtpoabnsie | IlpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3zjnen 1.BemecTBo U XUuMHYeCKHE PeaKIHMU
[ToBTOpenue u yrinyOiaeHne 3HaHUH bu6mmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEKTPONUTHYECKAs JUCCOLIHAIIMS. 8 1 1 bubnmorexa [JOK
' XHUMHUYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2.HemeTalsibl M MX COeAMHEHUS
51 OO11as xapakTepuCTUKa XUMUYECKUX 4 1 bu6mmoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as xapakTepuCTUKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 1 bubmmorexa [JOK
' pyfmsL. 6p https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO11as xapakTepuCTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3ot, ¢pochop u ux 7 1 bubmmorexa [JOK
' PYIHEL ’ P https://m.edso00.ru/7f41a636
COCJIMHEHUS
OO11as xapakTepuCTUKa XUMUYECKUX
2.4 anemeHTOB |VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' B PYTIBL poat https://m.edsoo.ru/7f41a636
KPEeMHHI U UX COCTUHEHUS
Hroro no pazneny 25



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

Paznen 3.MeraJLIbl M MX COCIUHEHUA

. bubnmorexa [JOK
3.1 Obmpe cBolcTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxxueime MeTaIbI ¥ UX COEQUHEHUS 16 httos://m.eds0o.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumust u oKpyxkamias cpeaa
4.1 BelecTBa u Matepuanbl B )KU3HU YeJIOBEKA 3 bubmorexa [JOK
' - P https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME

68



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




INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposeie
Tema ypoka KonrTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | o0Opa3oBaTeJibHbIE
padoThI padoThI
pecypchl

1 [Ipeamet xumun. Posib XUMUU B KUZHU 1 bubmuoreka [JOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmoreia HOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «[IpaBuna

3 paboThI B 1Ta0OPAaTOPHH U PUEMBI 1 bu6mmoreka [IOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBaHuEM»

4 Yucteie BemecTBa 1 cMecH. CrocoObl 1 bubmuoreka [JOK
paszeiieHusl cMecen https://m.edsoo.ru/ff0d26ca
[TpakTraeckas padorta Ne 2

5 «lfae. eJIeHue cﬁeceﬁ (na mpumepe 1 bubmmorexa LIOK

A N puMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOMN COJIN)»
bu6nuorexa [JOK

6 ATOMBI 1 MOTICKYJIb! ! https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE IJIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CIOXKHBIE BEIIECTBA 1 bubmoreia HOK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 bubmmorexa [JOK

YAP ye https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

KonTponsnas padora Nel no teme

bubmuoreka [JOK

10
«XuMUs — 00JIaCTh €CTECTBO3HAHUS» https://m.edsoo.ru/ff0d2eae
3aKOH MMOCTOSIHCTBA COCTaBa BEIICCTB.
Xumuueckas popmyna. BaneHTHoCTh
1 aTOMOB XHUMHYECKHUX bubmuoreka [JOK
aneMeHTOBOTHOCUTENIbHAS aTOMHAs https://m.edsoo.ru/ff0d323c
Macca. OTHOCHUTENbHAS MOJICKYIISIpHAST
Macca
MaccoBast 10711 XHMHAYECKOTO bu6nuorexa [JOK
12
3JI€MEHTAa B COCMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Moib. bubmuoreka [JOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 yciaoBUs MPOTEKAHUS bu6mmoreka [IOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MAacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJaIu4ecTBa, MacChl
17 BEIIECTBA MO0 YPABHEHUSIM XUMHUYECKUX bubmmotera [JOK
H . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccuduxanusa XuMuuecKux peakiui
18 (coe I/IH(IE))HI/ISI A3JTI0KEHUS ’ bubmmorexa [JOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBblIii-
19 sHIMKIoneaucT. O6o0IeHne U bubmoreia HOK
i AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3SHAaHUI
20 Kontposbnas padota Nel o teme bubmmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BelecTBa 1 XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bu6nuorexa [JOK

21 .K —
PO3Ayxa. RHCIOPOA —= HEMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DuU3NYECKUE U XUMUUYECKHUE CBOMCTBA
22 kucinopoza (peakiuu OKUCIICHUS bubmmorexa [JOK
poiia (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsrue 06 okcumax
CriocoObl MOYYCHHS KHCIIOPO/Jia B
23 nabopaTtopuun Zlqn OMI:IIJ_IJIerHOlE)TI/I bubmoreia HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopona
TennoBoit 3¢ ekt Xumuaeckoit
24 peaKkiuu, IOHITHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUCCKUX PEAKIIUIX
Tomnuso (HedTh, Yrojb U METaH).
25 3ar SIBHGH(I/IG(I};O3 yia CrocoObI iro bubmmorexa [IOK
P AyEa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPAIICHUS
[Tpaktuyeckas padora Ne 3 o reme
26 «ITonydyenue u cobrpanue KuciIopoaa bubmoreia HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB»
97 Bonopon — anemMeHT u mpocroe bu6mmoreka [IOK
BelecTso. HaxoxieHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojgopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 KonTtponsnas padora Ne2 o reme bu6mmoreka [IOK

«Bo3nyx. Bonopoa»

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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IIpakTueckas padota Ne 4 o Teme

31 I 5 bubmuoreka [JOK
«omyrerae Covﬂp AHHE BOAOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTB»

32 MonsipHblii 00bEM ra3oB. 3aKOH bu6mmoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n6Ma, KOJIMYECTBA

33 o rasa bubmuoreka [JOK
BEMIECTRa Tas3a 0 ero H3BeCTH0,I.wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienust 00EMOB ra3oB 10

34 i ‘oHa bubmuoreka [JOK
ypa1'3'HeHmo peaxtim }fa OCHOBE 33 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B

35 du3nyecKre 1 XMMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsTHe 00 bubmuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HacbleHHbIE

37 ; y . aCTBOPBI NECCOBaSI bubmmorexa LIOK
1 HEHACHITICHHBIC P PP https://m.edsoo.ru/ff0d5b40
JI0JIs BEIlleCTBa B pacTBOpE
[Ipaktrueckas pabota Ne 5 o teme
«I[IpurorosieHue pacTBOpoB ¢ bu6mmoreka [IOK

38 .. . .

OIIpEIeJIEHHON MacCOBOM HOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonrtponsHas padora Ne3 o treme bu6mmoreka [IOK
«Kucnopox. Bomopona. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanms, bubnmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

41 [Tonyuenue u XuMHU4YECKHE CBOMCTBA bu6mmoreka [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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OKCHJOB

42 OcHoBaHwusI: cOCTaB, Ki1accuuKarms, bubmmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4YeCKHE CBOMCTBA bu6mmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTtsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMHU4ECKHE CBOMCTBA bu6mmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Coau (cpeanue). HOMEHKIIATYpa,
46 CHOCOéBII) TOJ )eHI/ISI XI/IMI/I‘IZIC)KI/IG bubmmorexa [JOK
. i ’ https://m.edso0.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIbHBIX 337134 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUI»
48 I'eneTnyeckas cBsI3b MEXAY KJ1accaMu bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6nuorexa [JOK
49 O06o0uieHre u cucTemMaTu3anus 3SHaHUN
B a https://m.edsoo.ru/00ad9ch2
KonTponsHas padora Ned o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COEJIMHEHU N
ITepBble MOMBITKU KIACCH(PUKAIUN
ol XUMHUYECKUX 3JIeMEHTOB. [lonsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpymmnax CXoAHbIX JIEMEHTOB
59 [lepuoanueckuit 3aKoH U bu6nuorexa [JOK

Hepno,unquKasI CUCTEMAa XUMHNYCCKUX

https://m.edsoo.ru/00ada52c¢
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anemeHToB 1. 1. Menneneesa

53 [Tepuoasl, TPyMIIbI, TOATPYITITHI bubmoreia HOK
PHOARL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmorexa [JOK
sanaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3I1eKTpOHHBIX 000JI0YeK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
proa https://m.edsoo.ru/00ada6bc
cuctemsl J[. Y. MeHnaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTa MO €ro MOJIOKEHUIO B bubnmorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneera
57 KonTponsnas padora Neb no Teme bu6mmoreka [IOK
«IICXD JI. . MennaeneeBa» https://m.edsoo.ru/00ada96e
DIEKTPOOTPULIATENBHOCTh ATOMOB bu6mmoreka [IOK
58
XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [JOK
4
59 OTHA XIMHHCCRQT CBASH https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHast XuMu4ueckast bubmmoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenonsipHas XUMU4ecKas bubnmorexa [JOK
CBSA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCHCHb ORHCICHINT https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bu6mmoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTETN U BOCCTAHOBUTEIIH bubmmorexa [JOK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 KonTtponsHas padora Neb o treme 1 bu6mmoreka [IOK
«CTtpoeHue atoMa. XUMHUECKasi CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHelii ypok. O0001IeHNE U 1 bubnmorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001IeHHE U 1 bu6mmoreka [IOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cbh2
68 PezepBHbIit ypok. O6001IeHNE U 1 bu6mmoreka [IOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnunuyectBo yacos DJIEKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
[Tepuonnueckuii 3aKOH.

1 [lepuoanueckas cucrema 1 bu6nuorexa [JOK
XUMUYECKUX 31eMeHToB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bu6mmoreka [IOK
HEOPraHMYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMu4eckoil CBSI3U U TUITBI 1 bubnmorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

) «[ToBTOpEHUE U yriybneHne 3HaHU 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 kitacca»

6 Knaccudukarms XuMU4ecKuX 1 bubmuoreka [JOK
peakuuil 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHATHE O CKOPOCTH XUMUYECKON

7 eak Ilo € 0 romMore 1 bubmmorexa LIOK

uu. [ToHsiTHE O TOMOTEHHBIX U
peartt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKLUsIX
[TonsaTHE 0 XUMHUYECKOM PAaBHOBECHH.
bu6nuorexa [JOK
8 @dakTopbl, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOM PCaKkuu U MOJI0KCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOTO paBHOBECUS

OKHCINTETbHO-BOCCTAHOBUTENBHEIE

bu6nuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTUIECKON
10 uccounanuu. CUIbHBIE U ciIa0ble Bubmiorexa IOK
A HHAHHH. https://m.edsoo.ru/00adcd68
ANEKTPOIIUTHI
11 oHHurble ypaBHEHUS PEAKIIUN Bubmorexa I{OK
yp peartt https://m.edsoo.ru/00add448
XMMHUYECKUE CBOVCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABIECHUN Bubmorexa I{OK
p UH https://m.edsoo.ru/00add5d8
00 PJIEKTPOTUTUIECKON AUCCOITUAITITT
XUMHYECKHE CBOUCTBA COJICH B CBETE
13 peacTaBICHUN 00 buGnnorexa [IOK
e . https://m.edsoo0.ru/00add8b?2
AIEKTPOIUTUYECKON TUCCOIHAIIUU
14 ITousiTre o ruaponan3e cojieu bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTH3alus bubnmorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Pemrenne sxcriepruMeHTAIBHBIX Bubmorexa I{OK
p https://m.edsoo.ru/00addbfa
3amau»
KonTtponsnas padora Ne2 o treme
17 «IIEKTPOIUTHUECKAS TUCCOIINAIIIS Bubmorexa I{OK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKU B paCTBOpax»
OO011asg XxapakTepUCTUKA TAJIOTEHOB.
18 anl\lalnqecxrl)/le CBI())ﬁCTBa Ha [IPUMeEPE Bubmorexa IOK
p P https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojiopoa. ColisiHast KUCIIOTA, bubmmorexa [JOK
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XUMHUYECKUE CBOMCTBA, MOJyYCHHUE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

[Tpaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

20 «[Tonyuenune cCOIIHON KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
n3yueHue e€ CBOHCTB»
Brrurcnenus mo ypaBHEHUSAM
21 XUMUYECKUX PEaKIuii, eCy OJUH U3 bubmmorexa [JOK
peardiHH, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
99 OO1as XapakTeprucTUKa DIIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANoTpOIHbIE MOAU(DHUKALINN CEPBI.
93 HaxoxneHune cepbl 1 €€ coeTMHEHUI bu6mmoreka [IOK
B Ipupoje. XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTpOEHHE, bubnmorexa [JOK
(bu3nUecKre U XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢du3nyeckrne 1 XUMHYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMUYECKUE PEAKLIUH, JICKALLHUE B
OCHOBE MPOMBIIIUIEHHOTO CIocoba
26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bu6mmoreka [IOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH Cpelibl COETUHEHUSIMU
cepsl
97 KonTponsHas padora Ne3 o Teme bubmuoreka [JOK
«l"anorensl. Cepa 1 ee COeTUHEHUS» https://m.edsoo.ru/00adec8a
28 OO1ast XapakTeprucTUKa DIIEMEHTOB bubmmorexa [JOK
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VA-rpynmnsl. A30T, pacipocTpaHEHUE
B IIpupo/e, pu3nyecKue u
XMMHUYECKUE CBOKCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XUMUYECKUE CBOWUCTBA, MOTYYEHUE U bubmmorexa [JOK
’ v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Tpaktuyeckas padora Ne 3 o reme
30 «Ilonyuenne aMMuaka, U3y4eHue ero bubmoreia OK
. i 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas Kuciora, e€ pusnveckue u bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHyre HUTPATOB U COJIEU
aAMMOHHSI B KQUECTBE MUHEPATbHBIX

32 o0peHuil. XuMmuaeckoe bubmoreia HOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COCIMHEHUSMH a30Ta
®docdop. Oxcua gochopa (V) u

33 (bocg)o pHaSI ann((i))Ta q)(byrl)m(qez:me " Bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKUE CBONCTBA, MOTyYCHUE
Hcnons3oBanue gochaToB B
Ka4eCcTBE MUHEPAIbHBIX yI0OPEHUH. bu6mmoreka [IOK

34 .
3arpsi3HeHNUE IPUPOJHON CpPENIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yruepon, paclipocTpaHEHUE B

35 npu E j gmniec;;e U XUMHYECKHE bubmmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriepoaa, ux pusudeckue u bubmmorexa [JOK

XUMUYECKHUE CBOWCTBA.

https://m.edsoo.ru/00adfebe
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DKOJI0rn4ecKue MpooIeMsl,
CBsI3aHHBIE C OkcuoM yriepoaa (1V)

37 VYrosbHas KUCHOTa U €€ COo bubmmorexa LIOK
roJibHas KUCaoTa 1 B0
https://m.edso00.ru/00ae006¢
IIpakTueckas padota Ne 4 o Teme
"Ilony4yeHune yriekuciaoro rasa. bu6mmoreka [IOK

38
KavecTBenHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE TOHATHUS 00
39 OpraHUYECKUX BEIECTBAX KaK O buGnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
40 KpeMmunii u ero coefuHeHNA bubnnorexa [IOK
P https://m.edso0.ru/00ae080a
IIpakTueckas padota Ne 5. Pemienue

41 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmorexa [JOK
«BaxkHeie HeMeTauThl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUSI»

KonTponsnas padora Ned o Teme
42 «BaxkHeile HeMeTauThl U UX bubmoreia HOK
https://m.edso00.ru/00ae0el8
COCTMHEHUS»
OO11as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METaJUIOB.

43 Merannuueckasi CBs3b U bubmuoreka [JOK
METaJIMYECKas KPUCTAIUINYECKAst https://m.edsoo.ru/00ae103e
pewmérka. PU3nYeCKUe CBOKMCTBA
METaJJIOB
XUMUYECKHE CBOMCTBA METAIIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaIPSHKEHUHA METAIIIOB

https://m.edso0.ru/00ael1156
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OOm1me criocoObl MoTy4eHus
MetauioB. CriaBel. Beruncinenus no

45 aBHEHUIM XUMHUYECKUX PeaKui bubnnorexa [IOK
yp AR, https://m.edso0.ru/00ae1156
€CIIK OJIMH U3 PEareHTOB COACPKHUT
IpUMECH
46 IToHATHE O KOPPO3UU METAILIOB buGnnorexa [IOK
pp https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47
[Henotnere MeTar bl https://m.edsoo.ru/00ae14b2
48 OKcuibl ¥ THAPOKCUJIBI HATPUS U bubnmorexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenouHo3eMenbHBIC METAIIBI — bubmuoreka [JOK
KaJIbIIUU U Marium https://m.edsoo.ru/00ael15e8
50 Baxueiimme coe quHEHUS KAJIbIUS bubmiorexa LHOK
A H https://m.edsoo.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHA3ALIS
3HAaHUU
JKEcTKOCTh BOABI K CLIOCOOBI €& bubmuoreka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o reme
53 "XécTKoCTh BOJBI U METOMILI €6 bubnnorexa [IOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
4 An I
> FOMIHIH https://m.edsoo.ru/00aelc64
AmdoTtepHbIe CBOHCTBA OKCHJIA U bu6mmoreka [IOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keteso nonuoreka 11O

https://m.edsoo0.ru/00aeld86
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OKCI/IIILI, THAPOKCUABI U COJIM KCJIC3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0061eHne u cucTeMaTu3amus
3HAHHIA
IIpakTueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHenuume MeTaJllbl U UX https://m.edso00.ru/00ae3de8
COEIMHEHUS»
Brrurcnenust mo ypaBHEHUSAM
XUMUYECKUX peaKIuii, ecy OJUH U3
pEareHToB JaH B U30BITKE HIH bubmuoreka [JOK
60
COJICPKUT IIPUMECH. BrruuciieHus https://m.edso0.ru/00ae1750
MAacCOBOM JI0JIM BBIXOJIA IIPOIYKTa
peakuuu
61 O06o0061IeHne u cucTeMaTu3amus
3HAHHIA
KonTponsHas padora Neb no teme
62 «Baxueime MeTamibl 1 UX
COEJIMHEHUS»
BemectBa u marepuarsl B bu6nuorexa [JOK
63 .
MOBCEIHEBHOMU KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHNE bu6mmoreka [IOK
OKpYXKarolen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnu bu6mmoreka [IOK
9KOJIOTMUECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270
PezepBHbIit ypok. O6001IeHHE U bu6mmoreka [IOK
66 .
cUcTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHrlii ypok. O6001IeHIE U bubmmoreka [JOK
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cUCTeEMaTU3aIusg 3HaHUU

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

68 HTorosas KOHTpoJbHAsA padoTa

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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