MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
[Torapckas cpenuss o0eoopazoBarenbHas 1mkoia Nel

Breinucka
U3 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHuUs

PACCMOTPEHO COI'JTACOBAHO
METOANYECKOe 00bETMHECHUE 3aMECTHUTEINb JUpeKTopa no Y BP
€CTECTBEHHO-HAaY4YHOI'0 LIUKJIA Xpamkosa E.M.

npotokos oT 21.08.2023 Nel Hara 22.08.2023r.

Pa6ouas nporpamma
y4eOHOro npeaMera « XumMus»
JJISI OCHOBHOT'0 00111er0 00pa3oBaHus
Cpoxk ocBoenusi: 2 roaa ( 8-9 kiacc)

CocraBurenu: CronnHuk B.B.
Marromkuna ['.B., yuurens xumun

MYHULIMMANBHOE 0 P ‘
SODKETHOE IS
Brimucka BCPHA 28082023 OBLLEOBPA30OBATE/IbH OBILEOBPA3OBATENLHOE
YUPEMEHVIE MTOTAPCKAS
JlupeKTop K.II. I'pubanoBckas OF Y4PEXNIEHNE cPeprs

MOTAPCKAA CPEAHAA  OBLIEOBPA3OBATE/bHASA

LUKOJIA Ne1
OBLLEOBPASOBATE/IbH Jata: 2023.08.29 15:10:49 +03'00'
AfA LUKOJA Ne1



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena um BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeToMaxX MO3HAHUSA B XMUMHUHU. YHCThIE BElIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHOcuUTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmyiam
XUMUYECKUX COETUHEHHM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a0OpaTOpuu M
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUYEHHUE M ONHCAHHE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HaOIIOJCHUE U
OMKMCaHUE TMPU3HAKOB MPOTEKAaHHUS XUMHUUYECKUX pEaKlUMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHUIOM Oapwsi, pa3loKeHHE THAPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XkKene3a ¢ pacTBopom coiu meau (I1),
M3YYCHHE CTOCOOOB pa3/eNieHHs] CMECEH: C TIOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIAPUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEICHIE OYNUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONKHCAaHUE  PE3yJbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/JaHHE MOJENe MOJEKyl
(LIapOCTEPIKHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BelecTBo. Haxoxknenue kucimopojga B mpupojae, (GU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopona. CrnocoOs



MOJIy4YeHUsT KHUCIOpoJa B JabOpaTopuud U MPOMBINUIEHHOCTH. KpyroBopor
KHUciopoaa B mpupoje. O30H — amioTponHas MoAr(pUKAIUs KUCIOPOoaa.

TemnoBolt 3(P(GEeKT XUMUYECKON peakuuu, TEPMOXHUMHYECKHE YpaBHEHHS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUUH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3JlyXa, YCUJIEHHE MMApHUKOBOTO 3P eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojse, ¢GUMYECKUe W XUMUYECKHUE CBOMCTBAa, MPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B MmpupoOJie UM B KU3HU 4elioBeKa. KpyroBopoT BOJibl B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuil. Okcuabl. Kiaccuduxarms
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC,  KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenkinatypa okcumoB. @Duznyeckue W XUMHUYECKHE
cBOMcCTBa OKCUIO0B. [lonyueHne OKCuIoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PU3MUECKHE UM XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa comneil. uzndeckue 1 XMMUUECKUE CBOMCTBA COJIEH.
[Tony4enue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHUCJIOpOJa, HAOII0IEeHNE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBHS BO3HHUKHOBEHUS U
MpeKpalieHuss TopeHus (Mokapa), O3HAKOMJIEHHE C oOpas3laMu OKCHAOB U
OMHMCAHWE WX CBOWCTB, IOJYy4YEHUE, COOMpAaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaercTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HCIOJIb30BAaHHE BUICOMATEPHUATIOB), HaOMI0AEHUE O0pa3lOB BEUIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HaTpueM ©  KanbliueMm) (BO3MOXKHO HCIIOJB30BaHHE BHIEOMATEPHAIIOB),



HCClieIOBaHUE OOpa3lloOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, PEAKUMN HEWTpAIM3alUU, MOJIYy4YEHUE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajlla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad N0 TeMe «BakHeHlne KIacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIHUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepnonnueckoit cucrtembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckon cucreme JI. M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAIJIMYECKUX CBOMCTB MO IrpynnaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Uil pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkJ1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponecchl okucaeHus u BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHE OIIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pa3ioxKEHUsl, COSTUHEHU).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIJISIETCSL 4YE€pe3 HCMOJb30BaHUE KakK OOIIHUX €eCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHUHTe3, Kilaccupukauus, NEePUOJIUYHOCTb, HaOJIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsl peaKUusi

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KajlMsi, KalbLHUs U UX
COEIMHEHNUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(GdeKTy, o
U3MEHEHUIO CTENEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusX. [IoOHITHEe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonsitue o karanuse. [loHsTre 0 xuMuueckoM paBHoBecur. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C pPa3IMYHBIMU BUIAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE ypaBHEHHsA peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMUW W COJIeM B CBET€ TMPEJACTABICHUNH 00 DJICKTPOJIUTHYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura M anMasa), CIOKHBIX BEIECTB
(XJopusia HaTpHUs), UCCIAEIOBAHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW pPEaKIUu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPONPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  HCTOJIB30BAHWE BHJICO MaTEpUaOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  MPOTEKAHUS  peakiuii  HMOHHOro  oOMEeHa
(oOpa3oBaHMe oOcajka, BbIIEIEHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuy pas3ioKEHHs, COCAUHEHUS), PACIIO3HABAHNE HEOPTAaHUYECKUX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEaKUMi HAa  HMOHBI, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHWYECKHE CBOMCTBA Ha IPUMEPE  XJOpa
(B3auUMoOJIeiiCTBME C MeETaUIaMU, HEMETaUlaMH, Iejo4amu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHM3M 4YeJIOBeKa. BaxkHelmue XJIOpUAbl U HX
HaxO0XJEHUE B PUPOLE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/IA U CePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaa
U cephl. XuMudeckue cBoicTBa cepbl. CepoBOJOpOA, CTpOeHHE, (PU3NUECKHE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, ¢U3MUYECKHE M XHUMHUYECKHE CBOMcTBa (0O0mIuMe Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenudpuueckue). XHUMHUYECKHE PEaKIlu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCA0ThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TpUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETNIEHH OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
dbuzndeckue u XumMuieckue cBoiictea. KpyroBopor azora B npupoje. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MoJydyeHue U npuMmeHenue. Coyim aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOMCTBA, mpuMeHeHre. KauecTBeHHast peakius Ha
WOHBI aMMOHMsI. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OlIMEe Kak MpeACTaBUTENs Kacca KHCIOT M CcHelu(puyYecKue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKpYXalollel cpefibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOuBbl M BonOEMOB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, Puznueckrue W XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue (pochartoB B KauecTBe MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKHUCIEHUS.  YTJIepoA,  aUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE MPOOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONU, X (PU3NUECKHe U XUMUYECKUE CBOWCTRA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriaepona (MeTaH, 3TaH, 3THIECH, All€TUJIEH, STaHOJI, TITUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HCTOYHUKK YTIEBOJAOPOAOB (Yyrojb, NPHPOAHBIA Ta3, HEDTH),
NPOAYKTHI WX TepepadoTku (OEH3WH), WX POJb B OBITY W TPOMBIIIICHHOCTH.
[TonsiTe 0 OGMONOTrMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OelKax, yriaeBojax — U UX
poJii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBINUICHHOCTH. BakHellIue CTpouTeIbHbIE MaTepHUalibl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakarouue (PU3NUECKUe U XUMHUYECKHE CBONCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl © €€  coeAUMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOZCHUE TpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3HMYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyYeHHE,
coObupaHue, pacro3HaBaHWE ¢ H3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA M (ochaT-uoH U HU3yUYEHUE MPU3HAKOB
UX NMPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PpEHmETOK anMasza, rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C
IPOIIECCOM  aIcOPOLIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTAa3a, MOJIyYeHUE, COOMpaHue, paclio3HAaBaHUE U M3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHUE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHelmne HeMeTaIbl U UX COCTUHECHUS Y.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nonoxeHus B llepuonnyeckoin cucreme xumuueckux snemeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psia
HANPSDKeHU MeTaioB. OU3NYECKHEe U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CrocoObl TIONTy4YeHHus] MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Kopposun. CraBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpo€HHME HUX ATOMOB, HAXOXJECHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux siaemeHToB [[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKHNE CBOMCTBA MATHUS
U Kanblusa. BaxHeimume coeauHeHUs Kalnblus (OKCUI, THAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMH: IOJIO)KEeHUE B [lepnoanueckoil CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenaeneeBa, CTpOEHHE aToMa, HaxXxoXJeHWEe B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMd METAJUIOB M CIUIABOB, HX (U3UYECKUMHU
CBOICTBaMH, H3yUYE€HHE PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJupllusi W HaTpusg C BOAOW (BO3MOXHO WHCIIOJB30BAaHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAaHME CBOMCTB JKECTKOM BOJBI, MPOLIECCA TOPEHUS JKeje3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHWE  BUIEOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KajJblUs, AJIIOMUHUS, LIMHKA, JKEJie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMHCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUJIaMEHU WOHAMHU HATpus, Kaiusg U KalblUs (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM »KHM3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB W XMMHYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHLIeHTpauus Bewects, nainee — [1IK). Poiap XxumMuu B penieHun 3KOJIOrM4ecKuX
npooJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TEPUOJUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MapHUKOBBIN
3¢ PeKT, TeXHOIOT U, MAaTEPUAIIBI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JIUAIEKTPUKU, (POTOANEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTrka, criaBbl, (U3UYECKUE BEIMYUHBI, CIUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: dorocunTes, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE MCKOIAEMBbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCA B XOJA€¢ OOyYeHHUS XMUMHUU B CIUHCTBE Y4YEOHOU H
BOCIIUTATEIIbHON JICITEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUHCKUMHM
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, TPHUHATHIMH B
oOIecTBe MpaBWJIaMH W HOPMaMH IIOBEJCHUS M CIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATU3AIIUN 00YUJatOIIHXCS.

JIM4HOCTHBICE  PE3ynbTaThl  OTPAKAIOT  TOTOBHOCTH  OOyYarOMIUXCS
PYKOBOJICTBOBATbCS ~ CHCTEMOM TO3UTHBHBIX IICHHOCTHBIX OPHCHTAllUH W
pacuIipeHne ONbITa ICATSIHFHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUSA

IIEHHOCTHOT'O OTHOIIICHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HaydYHOMY HACJCAWIO, NOHMMaHUs 3HAYCHHS XHUMHUYCCKOM HAyKH B IKH3HU
COBPEMEHHOI0 00I1IeCTBa, CIOCOOHOCTH BJIAAETh JIOCTOBEPHOM HHpOpManUe o
MIEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSIX 00 YCTPOHCTBE MUpa U 0OIIIECTBa;

2) TPaKAAHCKOT0 BOCIIUTAHUA:

MPEACTaBICHUS O COIMAIBHBIX HOpPMax M TMpaBWIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO



MOJIE3HOM,  Y4EOHO-UCCIEAOBATENbCKOM, TBOPYECKOM W JPYyrux  BHJAX
NEeSATeNIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HON COBMECTHOM NESITEIbHOCTH MPHU
BBITIOJIHCHUU YYEOHBIX, TO3HABATENIbHBIX 3a7a4, BBHIMOJIHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAaHUIO
U B3aUMONOMOINM B TMpolecce OSTOH yduyeOHOW JeATeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJACHUE U TIOCTYNKA CBOUX TOBApHUIIEH ¢ MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHWS

MHUPOBO33PEHUYECKUE TPECTABICHUS] O BEIIECTBE U XUMHUUYECKOM peaKIluw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKW U COCTABJISIONINE
OCHOBY JIJIs TIOHUMaHHMsI CYIIHOCTA HAyYHOW KapTHUHBI MUpA, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJBLI, B3aMMOCBS3IX 4YEJIOBEKa C
MPUPOTHOMN CPEOH, O POJIM XMMHUHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHUBBI, HANPABICHHBIC HA TOJIydYEeHHUE HOBBIX 3HAHHUH IO
XUMUHU, HEOOXOJIUMBIC IJIi OOBSICHEHHUS HAOJI0JIaeMbIX IPOIIECCOB U SIBICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYPbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIBbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypoOr, MTOCTYIMHBIMH TEXHUYECKHMMH CpPEICTBAMH HWHOOPMAIMOHHBIX
TEXHOJIOTHUM;

UHTEpeC K OOyUYEHHIO M TMO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa30BaHMIO, TIPOEKTHOM U  HCCIEI0BATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHA OOyuY€HHUS B
JIaJIbHEUIIIEM;

4) hopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIICICTBUU H
HENPUTHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS ATKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOMMOCTH COONIOACHUS TMpaBWiI O€30MacHOCTH TIpH  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHUI0 Mpodeccrii M Tpyaa pa3IndHOTO poa,
YBaXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM AESATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHUM IO XUMHHU, OCO3HAHHBIM BBIOOP
UHJMBU1YaJbHON TPACKTOPUHU MPOJOJLKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XUMHUHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEITHOW MPpOo(EeCCUOHAIBHON NEATEIBHOCTH M PA3BUTHS HEOOXOIMMBIX YMECHUMH,
TOTOBHOCTh aIaliTUPOBAThLCS B MpOo(ecCuOHATBHOM Cpee;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



HKOJIOTHYECKH LEJIeCO00pa3HOE OTHOILIEHWE K MPUPOJIE€ KAK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyILECTBOBAHMS, IOHUMAHUE LIEHHOCTH 310pPOBOrO U
O0e3zomacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3MYECKOMY U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME LEHHOCTH COOJIIOJIEHUS
npaBWJl 0€30MaCHOTO MOBEACHUS IPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOKAIOIINX 3J0POBbIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TOJydYaeMble MPU M3YYCHHH XUMUH, IS
peleHus 3a1a4, CBI3aHHBIX C OKPYIKaIOIIEH MPUPOTHON CpPeloH, 1 TIOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMsS TIJ00aJbHOrO  XapakTepa
DKOJIOTUYECKUX TPOOJIeM M MyTeHd WX PEHICHHS MOCPEIACTBOM METOJIOB XHUMUH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSI MM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOW U COITMAIBHON TTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranpeaMeTHBIX pPE3YJIbTATOB BBIACISIOT 3HAUYUMBIE IS
GopMuUpOBaHUS MHUPOBO33pEHUS OOIICHAYYHBIE TIOHATHS (3aKOH, TEOPHS,
NPUHIINII, TUIIOTE3a, (GaKT, CUCTEMA, IIPOLIECC, SKCIEPUMEHT U APYroe.), KOTOphie
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX TMpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
HAy4YHOU KapTHHE MUpA, U YHUBEpCAIbHbIE yueOHbIe NeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIE), KOTOpbIe OOecCrneyuBalT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSITETHbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeicTBUA:

YMEHHS HCIIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHHUI: PACKPBIBATH CMBICI XUMUUYECKHX TOHATUN (BBIACISATH WX XapaKTepHBIE
NPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JAPYTMMH TOHSATHUSMH), HCTIOIb30BAThH
MOHSITHSL JJIs1 OOBSICHEHUST OTACIBbHBIX (DaKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS H
KPUTEpUH ISl KIACCH(PUKAIUA XUMHYECKUX BEIIECTB M XUMUYECKHX PEaKITUi,
YCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXKIY OOBEKTAMHU H3Yy4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXKICHUs (MHIYKTHBHBIC, ICTYKTUBHbBIC, 110 aHAJIOTHH),
JIeNaTh BHIBOJIBI U 3AKITFOUCHHS;

yMEHHE TMPUMEHATh B TIPOIeCCe TO3HAHUS TOHATHS (NMPEIMETHBIE W
METaNpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIEIH, UCTIOJIb3yeMbI€ B XUMUH,
peoOpa3oBBIBATH MIMPOKO MPUMEHIEMBIE B XUMUU MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMH4YecKkas ¢Gopmysia U YypaBHEHHUE
XAMHUYECKOW PEaKIy — MPU PEIICHUH Y4eOHO-TTO3HABATEBHBIX 33724, C YIETOM
ATUX MOJICTBHBIX TPECTABICHUN BBISABIATh U XapaKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMHYCCKUX PEAKITUH,



BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICIACTBEHHBICE CBSI3M U
MPOTUBOPEUHMS B M3yUaeMbIX MPOIlecCax U sIBICHUSX.

Ba3oBble nccienoBaTe/ibCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAaHMS, a TakKKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3bI IO
IPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYKJICHUII;

npuoOpeTeHUEe OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU W MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJIOM IIpoiiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro Pe3ysbTaT, PopMynupoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEJAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 MpoieTaHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POpPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpE/ICTABICHUS, MMOJIyYaeMyl0 U3 pa3HbIX HCTOUHHKOB
(HAy4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJCpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTEpHETa), KPUTUYECKH OILICHHUBATh MPOTUBOPEUUBYIO H
HEJO0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSITh PA3IMYHbIE METOJbBI M 3alpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BBITIOJHEHUS
y4eOHBIX M MO3HABATENBHBIX 3a/1a4 ONpeAeaEHHOro TUIa, MPUOOpPETEHNE OTbITa B
00JaCTH  MCMOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOopMy TpecTaBiieHus nHopMauu u
WUIIOCTPUPOBATh pEIIAEMbIE 3aJayd HECIOXHBIMM CXEMaMH, JuarpaMmMamH,
apyruMu popMamu rpaduKu ¥ ©X KOMOUHALMSIMU;

YyMEHUE HCHOJb30BaTh M AaHaJuM3MpOBaTh B Mpolecce ydyeOHOH U
UCCJIEIOBATEIBCKON JCSITEIBHOCTH MHMOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpepbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

yMEHHS 3aJaBaTh BOMpPOCH (B XoAe Jauanora U (WIM) JUCKYCCHUH) O
CyImeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIbHO BBIMOJHEHHUS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHbIE  pPe3yJbTaThl  I[O3HABAaTEJIbHOU
NEATeIbHOCTA B YCTHBIX W IHUCbMEHHBIX TEKCTax; JejaThb MPE3eHTAIUI0
PE3yIAbTATOB BBHIMOJIHEHUS XUMHYECKOTO HKCIEpUMEHTa (Ja00OpaTOpHOTO OIbITA,
1a60paTOpHOM pabOTHI MO UCCIECTIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUS Y4eOHOrO COTPYIAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEILHOM U KCCIENOBATEIILCKOW  JIEATENIbHOCTH  NPH  PEIICHUU



BOZHHMKAIOMIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB U COIJIACOBAHUS
no3unuii (00CyXkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIE YyHHBepCcAJIbHbIEC Y4eOHbIe 1eiCTBHS:

YMEHHE CaMOCTOSITEJIbBHO OMNPEAEATh LEIU NESTEIbHOCTH, IJIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NesITEeNbHOCTDb, BEIOMpATh Hanboliee 3(hPeKTUBHBIE CIOCOOBI pellleHUs] YUeOHBIX U
MO3HABATEJILHBIX 3a7a4y, CaMOCTOSITEJIbHO COCTAaBJISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JCWCTBUM NPU BBIIOJHEHUM 3aJaHUH C YYETOM
MOJIYYEHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO pe3yJibTaTa 3asiBICHHOW II€JIU, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPE/JIaraeMbl€ B YCIOBUHU 3aJJaHU.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOCHHUIO 0053aTEIHLHOTO
collepKaHMs, YCTAHOBJIEHHOrO JaHHOM (enaepaibHON paboueld MporpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE OOYYAIOUUMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
NeHcTBHUM, crenudpuyueckue s MpeaMeTHOW obnactu «XuMHUs», BHUIBI
NEATENIBHOCTA 10  TOJYyYEHUIO HOBOIO  3HAHWs, €ro  HWHTEpIpETalyu,
peoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 ki1acce npeiMeTHbIE PE3yJIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOMMUXCS YMCHUM:
. PacKphIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHSTHM: aTOM, MOJICKYJa,
XUMHUYECKHM  DJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(oOmHOpOOHAas W HEOOHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHas H
MOJIEKYJIApHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JI0JII XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJSIPHBIA 00BbEM, OKCHJI, KUCIIOTA,
OCHOBAaHHME, COJIb, IEKTPOOTPULATEIBHOCTD, CTENEHb OKHWCICHUS, XUMHYECKasd
peaknus, KiaccupuKanus peakiuii: peakiuu COeTMHECHUSI, PEAKIINH Pa3I0KEHUS,
peaknuu 3aMelieHus, peaklud OOMeHa, JK30- M JHIAOTEPMHUYECKHE PEaKIIUH,
TeIUIOBOM 3((PEeKT peakiuu, SApO aToMa, SJIECKTPOHHBIM CJIOH aToma, aTOMHas
opbutanb, paguyc aromMa, XHMHYECKas CBs3b, TMOJSIpHAS W HEMOJsApHas
KOBAJICHTHAS CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, pacTBOpP, MaccoBas 0
BellleCTBA (MPOLEHTHAs KOHILIEHTPALIHs) B PACTBOPE;

o WIIIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHITHHA U
INPUMCHATD OTH IIOHATHSA IIPU OIIMCAHWHU BCIICCTB U UX HpeBpameHHﬁ;
o HCIIOJIB30BATh XUMHYCCKYIO CUMBOJIMKY JJI1 COCTABJICHUA (bOpMYJ'I BCIICCTB

Y YPaBHEHUW XUMUYECKUX PEAKIUN;



. ONpEENITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb OKHCJEHUS 3JEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAIIECKHOCTD
BELIECTB K ONPENEIEHHOMY KJIacCy COeIMHEHHUH Mo (GopmysiaM, BUJ XUMHUYECKOU
CBSI3M (KOBAJICHTHAs U UOHHAs1) B HEOPTraHUYECKUX COCIMHEHUSAX;

. packpbiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh  [OHUMAHUWE  NEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKUX DIIEMEHTOB OT UX NosoxeHus B llepuoanueckoil cucteme, 3aKOHOB
COXpAaHEHHUS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJSPHOTO
y4€HUsI, 3aKOHa ABOTaapo;

. ONMMCHIBATh W XapakTepus3oBaTh TabnuuHyto ¢opmy [lepuonnueckoi
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: Pa3IMyaTh MOHITHUS «TJaBHasi nmoArpynna (A-
rpynna)» u «mnobounas noxarpymnmna (b-rpymnma)», Manbie U OOJbIIME MEPUOBDI,
COOTHOCHTH O0OO3HaueHusi, KOTOopble HuMeroTcsi B Tabmuue «llepuonnueckas
cuctemMa xumuyeckux onementoB J. WM. MeHngeneeBay ¢ UHUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX DBJIEMEHTOB (COCTaB M 3apsll
a11pa, o0IIee YMCIIO0 IEKTPOHOB U PACTIPEIETICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOpraHWYECKHUE BEIIEeCTBa,
XUMUYECKHUE peaklnu (110 YUCIIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeroBomMy 3 dexry);

. XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, TMOJATBEpP)KIas ONHCAaHUE MPUMEpPAMH MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

. IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMHYECKUX NPEBpALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

. BBIYHCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIrO 3JeMEHTa Mo (OpMyle COETUHEHHS, MacCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOAMUTH PAcCUEThl MO YPAaBHEHUIO XMMHYECKOU
peakuu;

. IPUMEHATh OCHOBHBIE OMEPAMU MBICIUTEIBHON AEATEIbHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IeHNe, CUCTEMATU3alINI0, KIacCU(DHUKAIINIO, BBISIBICHUE
OPUYMHHO--CJIE€JCTBEHHBIX CBSI3€d — I MW3Y4YEHHS CBOMCTB BEIIECTB M
XUMHYECKUX PEaKLUUi, €CTECTBEHHO-HAYYHbIE METO/bl IMO3HAHUS — HAOJIOIECHHE,
U3MEpEHNE, MOJICIMPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN U MBICJIEHHBIN);

. cJe0BaTh MpaBUiIaM MOJI30BAHUS XUMUYECKON MOCYA0U U 1a00paTOpHBIM
000pyAOBaHUEM, a TAKXKE MPaBUIaM OOpAIleHHsI C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKLIMSIMUA TIO BBIMIOJTHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB MO
MOJIYYEHUIO M COOMPAHUIO Tra3000pa3HbIX BELIECTB (BOJOPOJA U KHUCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MacCOBOW [OJEH PacTBOPEHHOTO



BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH XHUMHYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH U KHUCJIOT C TMOMOIIbI0 HWHIUKATOPOB
(makmyc, dhenondTaneut, METUIOPAHX U IPYTHE).

K xonmy oOyuenus B 9 kjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHMOH, aHWOH, MPOCTOE BEILECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHUS,
XUMUYECKasi peakiusi, XUMHUYECKasl CBs3b, TEIJIOBOM A(h(eKT peakiuu, MOJb,
MOJISIPDHBI O0BEM, pacTBOp, DIAEKTPOIUTHI, HEIIEKTPOJIUTHI, JICKTPOITUTHUCCKAS
JMCCOIMAIINSI, peaKIMi MOHHOTO 0OMeHa, KaTalnu3aTop, XMMUYECKOe PAaBHOBECHE,
oOpatuMble ¥ HEOOpaTUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKIuu, OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE MW BOCCTAaHOBJICHUE,
ajutoTponusi, aM@pOTepHOCTh, XHUMHYECKass CBS3b (KOBaJCHTHAs, HWOHHAs,
MeTaJUTM4ecKasi), KpUCTaJIMuecKass pemeéTka, KOppo3us METAJIOB, CILIaBHI,
CKOPOCTh XMMHMUYECKOW peakIuu, MpelesibHO aonyctuMast koHneHtpanus [TK
BEILECTBA;

. WUIIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TIOHATHH U
IPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALLCHUI;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUs (DOPMYJIT BEIIECTB
Y YPaBHEHUN XUMUUYECKUX PEAKIINIA;

. ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHX 3JIEMEHTOB B
COEMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIACCy COEIWHEHUNW Mo QopMysnaM, BHUJl XUMHUYECKON CBs3U (KOBAaJICHTHAs,
WOHHAs, METaJuIMuecKas) B HEOPraHMYECKHUX COCIUHEHUSAX, 3apsJ HOHa IO
XUMHYECKOW (hOpMysie, XapaKTep Cpelabl B BOJHBIX PAacTBOpax HEOPTaHUYECKUX
COEMHEHUM, TUIT KPUCTAINTUYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €Tr0 MOHWMAHWE: OMHUCHIBATh U XapaKTEPU30BATh TAOIUYHYIO
dopmy Ileproamyueckoil CUCTEMBI XUMHYECKUX AJIIEMEHTOB: Pa3iuvaTh MOHSITHS
«rmaBHas moarpymma (A-rpymnmna)» u «modouyHas noarpymnmna (b-rpymma)y», manbsie u
OonbpIIMie  TEPHOJBI, COOTHOCHUTH OO0OO3HAYEHHs, KOTOpPbIE HMEIOTCS B
NEePUOINYECKON TalnuIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3aps] siapa, oOlIee 4YHCIO 3JIEKTPOHOB U
pacnpeneieHue UX 1Mo AJIECKTPOHHBIM CJIO0SIM), OOBSICHATH OOIIHNE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B Mpejeiax MajblX NEPUOIOB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX AaTOMOB;

. KJIacCUPULIUPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBy yYaCTBYIOIIUX B PEAKIIUH BEUIECTB, MO



TermoBoMy d(h@ekTy, M0 HU3MEHEHHIO CTEeNeHEeH OKHUCICHUS XUMHYECKUX
3JIEMEHTOB);
. XapakTepu3oBaTh (OMHUCHIBATH) OOmMMEe U CcHeHUpUUECKUE XUMUYECKHUE
CBOMCTBA TPOCTBHIX W CIOXHBIX BEIIECTB, MOJTBEPXKIAs OIMNUCAHUE MPUMEpPaAMHU
MOJICKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;
. COCTaBJISITh YPaBHEHUS AJICKTPOJIUTHUYECKON JUCCOIUALIMK KUCTIOT, IIeI04ei
U COJIel, TIOJIHBIE W COKpall€¢HHBbIE YPaBHEHHS pEaKIUid HOHHOTO OOMEHa,
ypaBHEHUS PEaKIMil, MOATBEPXKIAIOIIUX CYIIECTBOBAHUE TEHETHYECKOW CBSI3U
MEX/y BEIIECTBAMU PA3IUUHBIX KJIACCOB,;
. pacKpbiBaTh  CYIIHOCTh  OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOTO OallaHca 3TUX PEaKIIHii;
. IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSX;
. BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MacChl BEIECTB,
MAacCOBYIO JIOJTI0O XMMHUYECKOTO 3JIeMEeHTa 1Mo (opMyse COCIMHEHHS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpE, MPOBOJAMTH PACUETHl MO YPAaBHEHUIO XUMHUYECKOU
peakuuu;
. coOI01aTh MpaBujia MOJIb30BAHUS XUMUUYECKOW MOCYAOU U JIabOpaTOPHBIM
o0opyAoBaHUEM, a TAKXKe MpaBHiia OOpAIleHHs] C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOro rasa);
. IPOBOAUTH PEAKIIUU, TOITBEPIKAAIONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OPOMHI-, NOAH]I-, KapOOHAT-,
docdar-, cunmukar-, cynbdar-, THAPOKCHUA-UOHBI, KATHOHBI aMMOHHUS M HOHBI
U3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTaHHMYECKUX
BEIECTB;
. IPUMEHATh OCHOBHBIE OMEPALIMN MBICIUTEIBHON AEATEIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHCHHE, OOOOIIEHHWEe, CHCTEMAaTH3alldi0, BBISIBICHUE MPUIUHHO-
CJIEACTBEHHBIX CBS3EU — Il U3YyUYECHUSI CBOMCTB BEIIECTB U XUMUUECKUX PEaKIUH,
€CTECTBEHHO-HAyYHbIE  METOJABl TIO3HAHWUA — HAONMIOJIEHWEe, U3MEpEeHue,
MOJEIHPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJIECHHBIN).

TEMATHUHYECKOE IINTAHUPOBAHHUE 8 KJIACC

OJEKTpOHHBIE
€STEIBHOCTD YUUTEIS
Konnu A gq . (ppoBsIe)
C y4eToM paboueit
Tema yueOHOTO 3aHATHSA €CTBO yi P oOpa3oBareybHbIe
YACOB IIPOrpPaMMbI
BOCIIMTAHHUS pecypebl
Pa3nea 1. IlepBoHayanbHbIe 20 buGmmorexa [IOK
XHMHYeCKHe MOHATHS https://m.edsoo.ru/7f41
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9 ATOMHO-MOJIEKYJIIDHOE YUYEHUE 1 YHTATENbCKOU https://m.edsoo.ru/7f41
KYIIbTYpBI, B TOM 4HCTE | 837¢
3aKOH MMOCTOSIHCTBA COCTABA BEIIECTB. HaBbIKOB bubumorexa [IIOK
10 | Xwumuueckas popmysia. BaseHTHOCTD 1 | camMoCToATENbHOU https://m.edsoo.ru/7f41
aTOMOB XMMHYECKHX JIEMEHTOB paboThi ¢ yueGHbIMH | 837C
TEKCTaMH, CIIPaBOYHOM
OTtHOcCuUTEenbHAA ATOMHAs Macca. N p bubmoreka [IOK
11 1 | aurepatypoii,

OTtHocuTeNnbHAsI MOJIEKYJISIPHAs Macca

https://m.edsoo.ru/7f41
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JIOCTYITHBIMHU 837¢c
TEXHUYECKUMU bub OK
MaccoBasi 10J11 XUMUYECKOTO JJICMEHTA B e 1
12 1 cpencTBamMu https://m.edsoo.ru/7f41
COC/IMHCHUHN
UHPOPMAIHOHHBIX 837c
i; bub OK
KomnuectBo Bemecta. Mouis. MoursipHas TCXHOTOTHH,; e 1
13 1 | gpopmuposars https://m.edso0.ru/7f41
Mmacca
CIIOCOOHOCTH 837c
dusnyeckrue 1 XAMHYECKUE SIBIICHHS. TpUMCHATE suanm, | bubmorexa LIOK
14 Xiniteckas peaxis 1 ToJTyJaeMble mpu | hitps:/m.edsoo.ru/7f41
M3YUCHUM XuMHHM, s | 89/C
bub6 OK
[Ipu3HAKY ¥ yCIOBHS MIPOTEKAHHUS PCHICHIA 3ajiay, | buomnorexa 11
15 . 1 | ceasamnbix ¢ | https://m.edsoo.ru/7f41
XUMHUYECKUX PEaKIUit 3 837c
OKpY)KaroIien e
o » | bub OK
16 3aKOH COXPaHEHHS MACCHI BEIECTB. 1 HpUpOIHON  CpENon, hH H.I;/OTeZa 1l -
XuMuuecKkne ypaBHEHHUS AT TIOBBIIICHHS 82?(53 m.edsoo.1u/ 7741
YPOBHS 3KOJIOTUYECKON | ——
BrramciieHust KoJiMuecTBa, MacChl KYJIbTYPbl, OCO3HAHHS bubnuoreka [IOK
17 | BemlecTBa MO ypaBHEHHUSAM XMMHUYECKHX 1 | rnoBatsHOro https://m.edsoo.ru/7f41
peakumit Xapakrepa 83rc
Knaccugukanuss XAMHUECKUX PeaKknuit 9KOJIOTHIECKUX bubmioreka [IOK
18 | (coemuHeHUs, pa3lOKEHHs, 3aMEIIEHNUS, 1 | npobmem wm myreii wmx | https://m.edsoo.ru/7f41
oOmeHa) pEIIeHUsT TOCPEICTBOM 83rc
M. B. JIoMOHOCOB — yu€HbIN- METOZI0B XUMUH, | bubnuoreka [TOK
19 SHIIMKJIOIIEIUCT. 0606meHHe u 1 3KOJIOTUYECCKOT O https://m.edSOO.ru/7f41
cUcCTeMaTu3alus 3HaHUH MBIIICHNA, ymeHust | 837¢
PYKOBOJICTBOBAThCS I/Iivl Bu6muorexa LIOK
KonTponsnas padora Nel mo teme i HOSHAPETETIDHOT, | https://m.edsoo.ru/7f41
20 p p B 1 | KOMMYHUKAaTHUBHOH W | 837
«BelmecTBa 1 XUMUYECKUE PEAKITHI COLMANBHOM IPAKTHKE.
bubnuoreka [JOK
Pa3pen 2. Baxxneiimme npeacTaBuTeIn
o pei 30 https://m.edsoo.ru/7f
HEOPraHM4YeCKHX BEleCTB
P B 41837¢
2.1Bo3ayx. Kucnopon. [lonstue 06 Dopmuposars Bubmorexa LIOK
6 https://m.edsoo.ru/7f
OKCHIAX IIEHHOCTHOTO
OTHOLIEHHS x | 41837¢c
Bo3ayx — cMmech razos. CocraB Bo3ayxa. OTEYECTBEHHOMY bubnmoreka [JOK
21 | Kucnopoa — 3IeMeHT U POCToe 1 | xynapTypHOMY, https://m.edsoo.ru/7f
BewecTBo. O30H HUCTOPUYECKOMY u | 41837c
du3nyeckrue 1 XMMHUYECKHE CBOMCTBA HayqHOMY  HACJICIHIO, | BuGnroreka LIOK
22 | xwucnopoja (peakiuu OKHCICHUS, 1 | NOHMMAaHWA  3HAYCHWA | https://m.edsoo.ru/7f

ropenue). [lonsitue 06 okcumax

XUMUYECKOM HAayKU B

41837c
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CrniocoObl mosry4eHHs KUCIOpoa B

JKHU3HU COBPEMCHHOI'O

bu6mmoreka [IOK

23 | mabopaTopuu M MPOMBIIUICHHOCTH. oOr1ecTBa, https://m.edsoo.ru/7f
[Tpumenenue kuciaopoaa cnocoOHocTH  BhazeTh | 41837¢
TemnnoBoit 3¢ deKkT XuMHUECKO# peakuny, JIOCTOBEPHOH bubmumoreka [IOK
24 | TOHATHE O TEPMOXMMHUYECKOM ypaBHEHHH, uH(popmarmeit O | https://m.edsoo.ru/7f
9K30- ¥ SHIOTEPMHUUECKHUX PEAKIUIX IICPCIOBRIX 41837c
TommuBo (HedTh, yroiabs U METaH). AOCTIKCHHAX . " | Bubnuorexa [HOK
25 | 3arps3HeHHE BO3/yXa, CIIOCOOBI €ro OTKPBITHAX MIfPOBOH " | https://m.edsoo.ru/7f
OTEYCCTBEHHOW XMMHH,
MpeI0TBpaILleHUs 41837c
3aMHTEPECOBAHHOCTH B
6 bubmmoreka [{OK
[IpakTnueckas padora Ne 3 o Teme HaqufIX SHAHMAX 0 https://m.edsoo.ru/7f
26 | «Ilomyuenue u coOMpaHre KUCIOPO/Ia, YCTpOHCTBE  MHpa N 41837¢
W3yYEHHE €r0 CBOMCTB) obmectsa;
dopmMHupoBaTH bubnuoreka [IOK
2.2Bogopo . IToHsATHE O KHCIOTaX U COJISIX npeCTaBICHUS o | https://m.edsoo.ru/7f
conuaiabHBIX HopMax u | 41837¢C
B lpaBuiiax bu6mmnoreka LIOK
27 oRopoL _HaneMeHT 1 IpOCTO® MEKITHIHOCTHBIX https://m.edso0.ru/7f
BeniecTBo. HaxoxxeHue B mpupoie OTHOLICHIT B | 41837¢
. KOJLICKTHES, . bu6mmoreka [IOK
28 dusnyeckre U XUMHUECKHE CBOIICTBA KOMMYHUKAaTUBHOU https//m edsoo.ru/7f
BosopoJa. IlpumeneHne Bogoposa KOMIIETEHTHOCTHU B | 41837¢
00II1ECTBEHHO
HOJIe3HOM bu6mmoreka [JOK
29 | IloHsATHE O KUCIIOTAX U COJISX ’ https://m.edsoo.ru/7f
y4eOHO-HCCIIeIOBATENb
. . 41837c
CKO#, TBOpYECKOH U
bubnuoreka [JOK
Cnoco6bl MoNTyYeH s BOJOPOA B Apyrux BHIIaX 1
30 NeSTeIbHOCTH https://m.edsoo.ru/7f
naboparopuu ’ 41837
TOTOBHOCTH K ¢
[IpakTiueckas padbora Ne 4 mo Teme pasHo00OpasHoi bubnuoreka [JOK
31 | «Ilonyyenue u cobupanue BOAOPOA, COBMECTHOM https://m.edsoo.ru/7f
W3Yy4YEHUE €ro CBOMCTB) NEeATENHbHOCTH npu | 41837¢
BBITIOJIHCHUH y‘Ie6HLIX, Bubnuoteka ]_[OK
32 MomnsipHbIii 00bEM Ta30B. 3aKOH ABOTaIPO IIO3HABATENIbHBIX https://m.edsoo.ru/7f
3ajad, BBITIOJIHEHUH | 41837¢C
Brruncnenust 00bEmMa, KOIMYecTBa XUMHUHCCKUX bubnmoreka [JOK
33 | BemiecTBa rasa o ero U3BeCTHOMY IKCIICPHUMCHTOB, https://m.edsoo.ru/7f
KOJIMYECTBY BEIIECTBA WIH 00BEMY Co3/taHnn yeOHBIX 41837c
MPOEKTOB, CTPEMIICHUS
Berurciennst 00EMOB ra3oB 1o K B3AMMOIOHIMAHMIO 1 ]sH6H.H0TeKa HOK .
34 | ypaBHEHHIO PEaKIMU Ha OCHOBE 3aKOHA ttps://m.edsoo.ru/7

00BEMHBIX OTHOLLIEHUM ra30B

B3anMOIIOMOIIIN B
rpouecce ATOM

41837c
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yueOHOMU
JIeSITEILHOCTH,
TOTOBHOCTH OIICHHBATh
CBOE TMOBEICHHUE H
MOCTYIIKH CBOHX

TOBApHILEH C TMO3UIUU

HPaBCTBEHHBIX u
MPaBOBBIX  HOPM  C
YYETOM OCO3HaHUSA
MOCIIEICTBU I
MOCTYIIKOB;
dbopmMupoBaTh bubmuorexa [JOK
2.3 Bona. PactBopsr. [TorsiTHe 00
P 5 | cnocobHOCTH https://m.edsoo.ru/7f
OCHOBaHUSX
PUMEHSITh 3HaHus, | 41837¢C
o . HOJTy4aEMbIC P | Bubarorexa [JOK
W3WYECKHE U XUMUICCKUE CBOWCTBA
35 1 | VBYHCHHM XUMHH, UL | https://m.edsoo.ru/7f
BOZEL pelieHus 3a1a4, | 41837c
C i II 5 CBASAHHDBIX ¢ | Bubnmotexa L[IOK
octaB ocHoBaHuil. [lonsTue o i
36 1 | Okpyxaiomlen https://m.edsoo.ru/7f
MHIUKATOpax 7 7
|y MIPUPOAHOMN Cpenot, | 41937¢
JUTSE MOBBILLIEHUS
Bopa xak pactBoputens. HacbllieHHbIC U . | bubmmorexa [IOK
YPOBHS 3KOJOTHYECKON
37 | HeHachIIEHHBIC pacTBOPBL. MaccoBas 1 https://m.edsoo.ru/7f
KYJIbTYpbI, OCO3HAHUS 41837c
0Jisl BELIECTBA B pacTBOpE
A Hl p p r7100a71bHOTO
[IpakTrueckast pabota Ne 5 o Teme XapakTepa bubmuoreka [JOK
38 «[IpuroroBiieHne pacTBOPOB C 1 | oxonormueckix https://m.edsoo.ru/7f
onpeneEHHON MacCOBOM JI0JICH npobieM u myrei ux 41837c
PacTBOPEHHOTO BEIIECTBAY pEIeHus TIOCPECTBOM
METOI0B xumuuy, | bubnuoreka IHIOK
JKOJIOTUYECKOTO https://m.edsoo.ru/7f
MBILIICHUS, enus | 41837c
KonTtponpHas padota Ne2 o teme ™
39 1 PYKOBOJCTBOBATHCSI UM
«Kucnopoa. Bompopon. Boga» .
B MO3HABATEIbHOM,
KOMMYHHUKATUBHOW |
COIMANILHOM MTPaKTHKE.
bubnmnoreka [JOK
2.40OCHOBHBIE KJIACCHI HEOPraHUYECKUX PopMHpOBaTL HHTEPEC i
. 11 | ¢ 0GyueHHIO u | https://m.edsoo.ru/7f
COeIMHEHU N
[O3HAHMUIO, 41837c
0 o 710003HATEIILHOCTb, bu6mmoreka [JOK
KCUJIBI: COCTaB, Kiaccu(uKaims,
40 1 TOTOBHOCTH https://m.edsoo.ru/7f
HOMEHKJIaTypa
P CIIOCOOHOCTH K | 41837c
41 | IlosydyeHne U XMMHYECKHE CBOMCTBA 1 | camM000pasoBaHHIO, bu6nunorexa LIOK
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KUCIJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX POEKTHOM u | https://m.edsoo.ru/7f
OKCHJIOB UCCIICIOBATEIIbCKON 41837c
0 ACATCILHOCTH, K| Bubnuoreka [JOK
CHOBAHUS: COCTaB, Kiaaccu(uKaus,
42 rarat 1 | ocosHaHHOMY BEIOODY | https://m.eds00.ru/7f
HOMCHKJIaTypa HaMpaBJIeHHOCTH 1 | 41837¢
ypoBHsi  0byueHus B bubmuorexa [IOK
[Tosmmydyenne u XuMHYECKUE CBOMCTBA % :
43 YACHIS 1 | A@/IbHCHIICM, https://m.edsoo.ru/7f
OCHOBAHMM PopMHUpOBaTH HMHTEPEC 41837¢
K PaKTHIECKOMY
KucnoTsr: cocra accuduka U3y4eHUI0 Tpodeccuit bubmmorexa [JOK
HCIIOTHI: COCTaB, Kiaccu(uKaIus,
44 t 1 1 Tpyla pasTHEHOTO https://m.edsoo.ru/7f
HOMEHKJIaTypa
P 41837¢
pona, yBaXeHUE K
bubmuorexa [JOK
[TonydyeHne u XMMUYECKHE CBOMCTBA TpyAy ® PpesynbTaTam »
45 1 » https://m.edsoo.ru/7f
KHCIIOT TpyRoson
NESITEIbHOCTH, B TOM 41837c
gyucne  Ha  ocHose | buOommoreka [JOK
Conu (cpemnue): HOMEHKIIATypa, CIoCcOObI
46 . 1 | npumenenus https://m.edsoo.ru/7f
MOJTyYCHUSI, XAMUYECKUE CBONCTBA .
npeaMeTHbIX  3Hanmii | 41837¢
[Tpaktuueckas padota Ne 6. Permenue o XUMHY, | bu6oaunoTteka [IOK
47 | OKCTICPHMEHTATBHBIX 327121 MO TeMe 1 OCO3HAHHBIH BBIOOD | https://m.edsoo.ru/7f
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX MHUBUyIbHON 41837c
COCTMHEHMI TpacKkTopuun
r . TPOJIOTLKEHHA bu6mmoreka [IOK
CHETUYECKasl CBSI3b MEXy KlacCaMH 8
48 o 1 | 00pasoBanus ¢ y4€TOM | hiyns:/im edsoo.ru/7f
HEOPraHUYeCKUX COCTMHECHUHN JIMYHOCTHEIX 41837¢
UHTEPECOB u
P bu6mmoreka [JOK
. CHOCOOHOCTH K XMMHH,
49 O00011eHME U cUcTEMATH3al s 3HAHAN 1 https://m.edsoo.ru/7f
00I1ECTBEHHBIX
41837c
UHTEPECOB u
MoTpebHOCTE, bubnunorexa [JOK
yCrenHoit https://m.edsoo.ru/7f
npogeccuoHaIbHOU 4183rc
JeSITeIIbHOCTH u
KonTtponpHas padota Ne3 o teme Pa3BUTHA
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 1 HEOOXOIMMBIX YMEHHIA,
COeAMHeHNH" TOTOBHOCTh
aIalI THPOBATHCS B
npodeccroHanbHO M
cpere;
Paznen 3. Ilepuoanueckuii 3aKoH u bubnmnoreka [JOK
IMepuoanyeckas cucTeMa XMMHYECKHX 15 https://m.edsoo.ru/7f

snemenTOB /I. I. MeHaeneeBa.

41837c
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CtpoeHue aToM0B. XHMHUYeCKasi CBS3b.
OKHCIUTEILHO-BOCCTAHOBUTEIbHbBIE
peaKiuu

3.1Ilepuoanueckuit 3aK0H U
[lepuoauueckas cucTeMa XUMHUYECKUX
anemenToB . . MenneneeBa. Ctpoenue
aToma

[TepBbie MOMBITKY KIacCUpUKAIIIT

dbopmupoBarb
CIIOCOOHOCTH
HpI/IMeHSITI) 3HaHUA,
MOJTydaeMbIe npu

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837c

bubmmoreka [{OK

51 XUMHUYECKUX dJIEMEHTOB. IIoHSATHE O u3ydeHun xumu, s | https://m.edsoo.ru/7f
rpynnax cXOJAHBIX JIEMEHTOB petieHus 3amay, | 41837¢
[Meproauueckuii 3akoH u Ileproanueckast CBA3aHHBIX € | Bubmmnoreka [JOK

52 | cucTeMa XUMHYECKHX dieMeHToB 1. . OKpYy’Karommen https://m.edsoo.ru/7f
MenpeneeBa HPUPOZIHOM  CPENIOH, | 41837¢

o HOBHHIeHHf Bubauroreka ITOK
OBHSI DKOJIOTMYECKOM
53 | Ilepuojsl, TpyIIIBI, TOAIPYIIIIbI yp https://m.edsoo.ru/7f
KYJBTYPbI, OCO3HAHHA | 44007,
rJ1006aIBEHOTO
C C xapaTepa bubnuoreka [IOK
TpoeHue atoMoB. COCTaB aTOMHBIX SIJIEp.
54 P P https://m.edsoo.ru/7f
N3oTomsl JKOJIOTUYECKUX
. 41837c
npobieM W TyTed uX
Ctpoenue 371eKTPOHHBIX 000JI0YEK aTOMOB pemennst nocpencrsom | prOmoTexa [OK

55 anemeHToB Ilepuoauueckoii cucremsr /1. METOJIOB XHMHH, https://m.edsoo.ru/7f
N. MenneneeBa SKOIIOIHIECKOTO 41837c
XapakTepuCcTHKa XUMHUYECKOTO 3JIeMEHTa MbllLIeHUs,  ymenus | bubmmorexa [LIOK

56 | 10 ero mojoxxeHuto B [lepuommueckoii pykoBojcTBoBathest uM | https://m.edsoo.ru/7f
cucteme /1. 1. Menaeneena B no3HasarenbpHou, | 41837¢C
3nauenue [leproandeckoro 3akoHa s KOMMYHUKAaTHUBHOW U | BuGnuoreka HOK

g, | PAasBUTHAHAYKH U NPAKTHKH. . N. COLMAJIBHON NMPAKTUKE. | https://m.edsoo.ru/7f
MenneneeB — y4€HbIH, IIe1aror u 41837c
rpaKIaHuH

bubnmnoreka [JOK
3.2Xummueckas cBsi3b. OKUCIUTENBHO- ®opmuposars _ u
AKOJIOFHUCCKH https://m.edsoo.ru/7f
BOCCTaHOBHTEJIbHBIC PEAKIINN 41837
nenecoobpazHoe ¢
oTHoweHne Kk mpupose | bubmoreka [IOK
DJIeKTPOOTPHUIIATEIEHOCTh AaTOMOB _

58 Kak mcToRMKy xushu | Nttps://m.edsoo.ru/7f

XAMHUYECKHUX JIEMEHTOB }
Ha 3emne, ocHope eé |41837C
CYIIECTBOBAHHA, bubmuoreka [JOK
59 | WoHnHas xumMHuecKas CBS3b [IOHMMAaHKWE LCHHOCTH | https://m.edsoo.ru/7f
3I0pPOBOTO u | 41837c
OesomacHoro  00pasa | puemmoTeka [IOK
60 | KoBaneHTHas IOJIApHAS XUMUYECKAS CBS3b KU3HH, OTBETCTBCHHOC | hitns://m.edsoo.ru/7f

OTHOIICHUC K

41837c
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COOCTBEHHOMY bubnuorexa [JOK
KoBaneHnTHast HenoJsipHasi XUMHYECKast
61 1 busnueckomMy u | https://m.edsoo.ru/7f
CBSI3b
NCUXUYECKOMY 41837c
37I0POBBIO, OCO3HAHNE | BuGnuoteka LIOK
62 | CreneHb OKUCIICHUS 1 | HEeHHOCTH COOMIONEHHs | https://m.edsoo.ru/7f
npaBuil  6€301aCHOTO | 41837¢
MOBE/ICHUs Npu padoTe BuGmiorexa LIOK
0 -
63 eKaI;iCJLI/LTCJ'IBHO BOCCTAaHOBUTCIIBHBIC 1 C BCIIECTBAMH, a TAKXKE https://m,edsoo,ru/?f
peaku B CUTYAIUAX, | 410370
O’KaIOIINX
P bubnnorexa [JOK
3M0pPOBBI0 W YKHU3HHU
64 | OKuCIUTETH U BOCCTAHOBUTEIH 1 .. https://m.edsoo.ru/7f
JrOIeH;
41837c
bu6moreka [IOK
K 6oTa Ne4
65 «((3):I T(I::;:I:zig;aosznqz;:; :135135» L https://m.edsoo.ru/7f
P ' 41837¢
®opmuposathk uHTepec | bubmmoreka [IOK
PesepBHOE Bpems 3 |k npaktudyeckomy | https://m.edsoo.ru/7f
n3ydeHuto npodeccuii | 41837¢c
PesepBHblit ypok. O60011eHE 1 " Thyd  PASIMHHOTO | bubmnorexa [IOK
66 P YPOK- iH 1 | poma, YyBaKEHHE K | https://m.edsoo.ru/ffod
crcTeMaTH3aIHs 3HAHUH
TpyAy U pe3yibTaraMm | 61c6
. TPYJOBOH bubaunorexa [IOK
PesepBubIit ypok. O6001eHNE 1
67 . 1 ACATCIIBHOCTH, B TOM | https://m.edsoo.ru/ffOd
crcTeMaTH3aIHs 3HAHU
qucie  Ha  OCHOBE | 61c6
IPUMCHECHHSI
NPEMETHBIX  3HAHUH
o XUMUH,
OCO3HAHHBIT BBIOOD
Pesepuslii ypok. O6061ieHne 1 /DAY EOR Bu6mmorexa LIOK
68 P YpOtK. . 1 | TPacKTOpHuH https://m.edsoo.ru/ff0d
cucTeMaTH3aIlHs 3HAHUI
PO IOTDKEHUS 61c6
o0Opa3oBaHus ¢ y4éTom
JMYHOCTHBIX
UHTEPECOB u
CITOCOOHOCTHU K XUMHUHU,
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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TemaTnueckoe IIIaHUPOBAHUE

9 xiacc
ONEeKTPOHHBIE
Ne Tema ygeOHOTO Komuue | [lesatenbHOCTh yuutens ¢ | uudpoBbie
n/m | 3aHATHA CTBO y4eToM paboueit 00pa3oBaTeIIbHbIE
4acoB MIpOrpaMMbl BOCIIUTaHUSL | PECYpPChI
[ToBTOpenue u yriy6ieHrne 3HaHUN OCHOBHBIX Pa3/ieioB Kypca 8 Kiacca
[Tepunognueckuit 1 -popMUpOBaTH
3aKOH. MHPOBO33pEHYECKUE
Ilepuoanueckas 1l GI?I[CTaBerHI/ISI 0 bubmorexa LHOK
1 p P .. | https://m.edsoo.ru/00
CUCTEMA XUMHUYECKUX BEIIECTBE M XMMUHMECKOH | -0
anemenToB J]. 1. peaxkuuu, =
MenneneeBa COOTBETCTBYIOILINE
3aKOHOMEPHOCTH B 1 COBPEMCHHOMY  yPOBHIO
W3MEHEHUH CBOWCTB pasBUTHA HayKn n | bubmmoreka [JOK
2 XUMUYECKUX COCTaBJISIFOIIME  OCHOBY | https://m.edsoo.ru/00
AIIEMEHTOB MIEPBBIX AJIs1 TOHUMaHUSL CYIMHOCTH | adh6b6
TpéX TIEPUOJOB HAay4YHOHM KapTHHBI MHpa,
Ktaccudukanms 1 MIPEICTABIICHUS 00
OCHOBHBIX bubnuoreka HOK
3 HOMCHKJIATypa 3aKOHOMEDHOCTSIX https://m.edso0.ru/00
HEOPraHUYECKUX p adb7e2
—— pa3BUTHS npupoapl, | add/eZ
- B3aMMOCBSI35X 4YeJOBeKa C
Buner xumudeckoi 1 . N
IpUPONHOM  cpenoil, o | bubmmorexa [JOK
CBSI3H U TUIIBI )
4 ponM XUMHH B To3HaHWM | https://m.edsoo.ru/00
KPUCTAITTUYECKUX ..
g 9THX 3aKOHOMEPHOCTEH; adbac6
peméToK —
-pa3BUBaTh UHTEpPEC K
1 00y4eHUI0 U TO03HAHHUIO,
J110003HATENBHOCTD,
TOTOBHOCTb u
KOHTpOJ'ILHaH pa60Ta CIIOCOOHOCTD K
Nel mo teme caM000pa30BaHUIO,
5 «lloBTOpEHME 1 IPOEKTHOI u
YTHY6J1€HPI6 3HaHUM HUCCIEeN0BATENbCKOM
OCHOBHBIX pa3aciioB OEATEIIbHOCTH, K
Kypca 8 Kiaccay OCO3HAaHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS
o0yueHus B JalbHEHIIIEM.
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKLIUM
Knaccuduxanus 1 - TPUBUBATH IEHHOCTHOE
ngnqe(fKnxu €aKIni OTHEH_ICHI/IG : K bubmorexa HOK
6 p https://m.edso0.ru/00
110 Pa3IUYHBIM OTEYECTBEHHOMY adbcho
MpU3HaKaM KYJIbTYpPHOMY, -
7 ITonsaTHe 0 ckopocTH 1 UCTOPUICCKOMY U | Bubnuoreka [IOK
XUMHUUYECKOH peaKinu. Hay4uHOMY Hacjaenmo, | https://m.edsoo.ru/00
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[ousitre o OHMMAaHHS 3Hauenus | adbe9a
TOMOTCHHBIX U XAMHYECKOH  HAyKd B
TeTepOreHHBIX KU3HU COBPEMEHHOTO
peaKIusIx o0IecTBa, CIOCOOHOCTH
IousTHE O 1 BJIAJICTh JIOCTOBEPHOU
XUMHUYECKOM uH(pOpMareit 0
DABHOBECHH. MEPEIOBBIX JOCTHKEHUSIX
@aKTOpPBI, BIUSAIOIINAEC M OTKPBITUAX MHPOBOH M | BuGmuorexa LIOK
8 Ha CKOPOCTh OTEYECTBCHHOM  XUMHH, | https://m.edso0.ru/00
XAMHUYECKON peaKinu 3aUHTEPECOBAHHOCTH B | adc28c
1 TIOJIO’KEHMUE Hay4yHbIX  3HaHUAX 00
XUMHUYECKOTO YCTpO¥CTBE Mupa  H
paBHOBECHS obmurecTsa.
OKucauTenbHO- 1 bubnuotexa [JOK
9 BOCCTaHOBHTEJIbHBIE https://m.edso0.ru/00
peaknuu adcade
DNEKTPOTUTHICCKAS TUCCOITAIUs. XUMHUIECKUE PEaKIUU B pacTBOpax
Teopus 1 - TPUBHBATh IICHHOCTHOC
BIEKTPOJIUTUUECKON OTHONIEHHUE k | bubmmorexa [JOK
10 JIACCOLMAIIHAH. OTE€YECTBEHHOMY https://m.edso0.ru/00
CunbHbIC 1 clta0bie KYJIbTYPHOMY, adcd68
AJIEKTPOJIATHI UCTOPUICCKOMY u
VOHHLIE VDABHEHISL 1 Hay4qHOMY Haclneamo, | pu6mmoreka [JOK
11 P TIOHUMAHUS 3Ha4eHMs | https://m.edsoo.ru/00
peakinu XMMHYECKOH  HAykh B | 3dd448
X UMIECKIC 1 KU3HH COBPEMEHHOTO
CBOMCTBA KHCIOT 1 oOI11ecTBa, CHOCO6HOCTI:I
. BIAJICTh JOCTOBEPHOU bubmorexa IIOK
12 OCHOBAHHH B CBCTC HHpOpMALHeit o | https://m.edsoo.ru/00
MpeACTaBICHUI 00 pMan ad d5£18 ' '
MEKTPOHTHICCKOIH nepesiobIx - focTikermax | 800200
B — W OTKPHITHAX MHPOBOH H
OTCUCCTBEHHOW  XHMHH,
XUMHYECKHE 1
. . 3aMHTEPECOBAHHOCTH B
CBOMCTBa coJcii B
. Hay4YHbIX 3HaHUAX 00 | Bubamoreka [JOK
CBETE MPECTaBICHUI . .
13 ycTpoiictBe  mmpa  u | https://m.edsoo.ru/00
00
. oOriecTBa. add8hb2
ANEKTPOIUTUYECKOM
JUCCOITHAITAN
ITouarue o ruapon3e ! bubmorexa HOK
14 coneit AP https://m.edso0.ru/00
add9d4
O6oOmeHue u 1 bubmuoreka [JOK
15 CHCTEMATHU3ALUS https://m.edso0.ru/00
3HAHUH addd1?
IIpakTuyeckas pabora 1
bu6mmoreka [JOK
No 1. «Pemenue .
16 https://m.edso0.ru/00

OKCIICPUMCHTAJIbHBIX
3aaaq»

addbfa
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KouTtponsHas padora 1
Neo2 o Teme
«INEKTPOTUTUYECKAS bubmorexa HOK
17 ancouﬁaum https://m.edsoo.ru/00
: addec0
XUMHUYECKUE PEAKIUU
B pacTBOpax»
O6mas xapakrepuctuka xumuueckux aneMeHToB VIIA-rpymnmnsl. ["anorenst
1Y P pyn
Obmas 1 - ¢opMUpPOBATH UHTEPEC K
XapaKTePUCTHKA MPAKTHIECKOMY H3y4EHUIO
raJII)oreHgB npoq)eccuﬁ yI/I qu na bubmmorexa ITOK
18 ' p Py https://m.edsoo.ru/00
XHAMHYECKUE pa3In4YHOTO PO1a, | a2
CBOWCTBa Ha IpUMeEpe yBaXEGHHEe K Tpymny W | -
XJIopa pesyabraram TPYAOBOM
XHOpOBOHOpOH. 1 JCATCIIBHOCTH, B TOM
CousiHast KUCJoTAa, qucie Ha OCHOBC | pubmuoteka [[OK
19 | xummnyeckue NPUMEHCHHUA NPEAMETHBIX | https://m.eds00.ru/00
CBOWCTBA, MMOJTyYECHHUE, 3HaHUH 1o XAMUH, | adel04
IpHMEHEHNE OCO3HAHHBIN BBIOOD
[IpakTuueckas padota 1 e e
Ne 2 mo Teme TpacKTOpHH TMPONOILKCHWS | 56 mp0teka LIOK
20 | «IlomydeHue COMSHOI obpasopanns ¢ Y4€TOM | hiine://m.edsoo.ru/00
KHCJIOTHI, U3y4eHHUE €& TATHOCTHBIX HHTCPCCOB H | 5a348
CROMCTBY CIIOCOOHOCTH K XHMUH,
1 OOLIECTBEHHBIX HHTEPECOB
u noTpeOHOCTEH,
Brruucienus mo ycnfbmHon 5
npodeccuoHanbHOI
aBHEHUSM
P = JESATEILHOCTH M Pa3BUTHS bubmorexa [IOK
XUMHYECKUX PEaKLIni, ! httos://m.ed 100
21 €I OJHH 13 HEOOXOIUMBIX  YMEHHH, dDS. m.edso0.ru
ade488
PEareHToB JaH B TFOTOBHOCTD
H36BITKE aJanTUPOBATHCS B

npodeccruoHanbHOi cpese.

O6H_[a$[ XapPaKTCPUCTUKA XUMHUYCCKUX

anemeHToB VIA-rpynnsl. Cepa u €€ coeTuHeHus

22

Oo01mas
XapaKTepUCTUKA
311eMeHTOB VIA-

IpYIIIBI

1

23

AnnoTtponHsie
MOU(UKAIIIH CEPBI.
Haxoxnenue cepel u
€€ COCIMHEHU B
IIPUPOJE.
XHUMHUUECKUE
CBONCTBA CEpBI

24

CepoBogopon,
CTpOCHHUE,

- opMHpOBaTH UHTEPEC K
IIPAKTUYECKOMY M3yYEHUIO

npodeccuit U Tpyna
pa3IMYHOrO pona,
yBaXEHUE K Tpyay H
pe3ynbTaTam TPYAOBOM
JIeSITEIbHOCTH, B  TOM
YuCIIe Ha OCHOBE
MPUMEHEHHUSI TPEIMETHBIX
3HaHUH o XUMMH,
O0CO3HAHHBIN BBIOOD
VHIUBUYAJIbHON

TPACKTOPUU TMPOJAO0HKEHUS

bu6mmoreka [JOK
https://m.edso0.ru/00
ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00
adeb4a

bu6mmoreka [JOK
https://m.edso0.ru/00
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¢busnyeckue u
XHUMHUYECKHE CBOMCTBA

oOpazoBanusi c yu4érom
JIMYHOCTHBIX HMHTCPCCOB U

Oxcuppl cepsl.
CepHas KHUCIIOTA,

CIIOCOOHOCTH K XUMMUH,
OOLIECTBEHHBIX HHTEPECOB

ade802

¢busnueckue u u NOTpeOHOCTEH, BH6H_HOTeKa HOK
25 . https://m.edso0.ru/00
XUMUYECKUE yCICIHON
CBOICTBA, npodeccrnoHaIbHO M adeaz8
IPUMEHEHNUE JESTSIILHOCTH M Pa3BUTHS
e —. HEOOXOIUMBIX  YMEHHUH,
peaKIuy, JIeKAIIHIe B TOTOBHOCTD
OCHOBE AJIaNTHPOBATBCA B
HPOMBITITEHHOTO npodeCCuOHAITBHOU
cpene; bubnnoreka HOK
26 Cnocoga HOLYHCHHA -(OpMHpPOBAThH https://m.edsoo.ru/00
CEPHOH KUCJIOTHIL
N MIECK O SKONOTHYECKH adec8a
sarpsHeHMe neaecooopazHoe
O — OTHOIICHHE K MPUPOJC KaK
COCTMHEHUSIMU CEPBI MCTOYHHUKY ~ JKM3HH  Ha
3emie, OCHOBE eé
CYLIECTBOBaHMUS,
MOHUMaHHe LIEHHOCTH
3I0pOBOro0 M 0€30MacHOro
obOpaza JKW3HH,
OTBETCTBEHHOE
OTHOIICHHE K
COOCTBEHHOMY
Beruncnenue usnueckomy "
MacCOBOIl 10 MICUXUYECKOMY 37I0POBBIO, ﬁH6H_I;I/OTeI:ja HOK/
27 BBIXOJIA TIPOJIYKTA OCO3HAHUE IEHHOCTH Ijtpsé m.edso0.ru/00
peaKm coOmoaeHAS npasun | ddecod
0e30MacHOTO  TMOBEICHUS
npu pabote c
BEUIECTBAMH, a TakXkKe B
CUTYaIUsIX, YrPOXKAOMINX
3I0POBBIO M JKHU3HHU
JIIOJEH.
OO1as XxapakTepucTUKa XUMHUYECKUX dMeMeHTOB VA-rpynmbsl. A30T, Gpochop u ux
COeIMHEHUs
Oomas - opMHpOBaTH UHTEpEC K
XapaKTepUCTUKA MPAKTHYECKOMY M3y4EHUIO
sneMeHToB VA- npodeccuit U Tpyna Bubnmorexa [TOK
2g | [PYmIH Asor, PasTHIHOTO POM&: 1 htins://m.eds00.ru/00
pacmpocTpaHeHue B YBAOKCHHE K TPYAy M| o e
npupoje, puznueckue pesyapTaTam  TPyOOBOM |
Y XUMHYECKHE NEeSITeNbHOCTH, B TOM
CBOMCTBA 4yucie Ha OCHOBE
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AMMuak, ero

IMPUMCHCHUSA NPCIMCETHBIX

¢buznueckue u 3HAHHIA 1o XUMHH,

29 XUMUYECKUE OCO3HAHHBII BEIOOD
CBOWCTBa, MMOJIydCHUE WHINBUIYTBHON
Y IPAMCHEHUE TPACKTOPUU TIPOJIOJIKCHHS
[TpakTdeckas pabora obpasoBaHms ¢ y4€TOM
Ne 3 o Teme JUYHOCTHBIX MHTEPECOB U

30 | «IlonyucHue CHOCOOHOCTH K XHMHUH,
aMMHaKa, H3ydeHne 0011I€CTBEHHBIX HHTEPECOB
€ro CBOMCTBY» n MOTPEOHOCTEH,
A30THas KuCn0TA, €€ yCHelHon .

31 busueckue u npodeCCuOHAITBHOU
XHUMHYECKHE CBOMCTBA ACATCILHOCTH M PASBUTHA

HE00XOIUMBIX YMEHHI,
Hcnonrs3oBanue
. TOTOBHOCTH
HUTPATOB U COJICH
aIalTHPOBATHCS B
aMMOHHSI B KQUeCTBE .
npoeCCHOHATBHOM
MHUHEPATbHBIX
N Cpeae;
32 | ynoOpeHwHid.
-popMupoBaTh
XHUMHYECKOE
9KOJIOTUYECKU
3arps;3HEHUE
o Arowmeii cbe nenecooOpazHoe
K i bl
PYAIOLICH Cpeil OTHOIIIEHHE K MPHUPOJIE KaK
COCIIMHEHUSIMH a30Ta
UCTOYHUKY JKH3HH  Ha
Docop. Okenz 3emute, OCHOBE eé
dochopa (V) u CYIIIECTBOBAHUSI,

33 | docdopras kuciora, IOHMMaHUe LIEHHOCTH
(usmaeckne u 370pOBOrO M O€30MaCHOI0
XUMHUHCCKHC ob6pasa JKU3HH,
CBOWCTBA, MMOJTyYCHHE OTBETCTBEHHOE

OTHOIIICHUE K
coOCTBEHHOMY
buznyeckomy u
NICUXHUYECKOMY 3J0POBBIO
Hcnons3zoBanue y 370P ’
OCO3HAHHE IICHHOCTH
(docdaroB B kauecTBe
COOJTIOICHHSI HpaBUII
MUHEPAITbHBIX
. 0e301acHOTO  TIOBEICHUS
34 ynoOpeHuit.
npu pabote c
3arpsi3HeHue
. BEIIECTBAMH, a TakkKe B
MIPUPOJTHON CpesIbl
CUTYaIUIX 0’KaFOIIUX
dbocdaramu yauusx, - yrp i

3/10POBBIO u
JIIOJIEN.

KU3HHU

bubmuoreka [IOK
https://m.eds00.ru/00
adf004

bu6mmoreka [IOK
https://m.edso0.ru/00
adf180

bu6mmoreka [IOK
https://m.edso0.ru/00
adf306

bu6moreka [IOK
https://m.edso0.ru/00
adf518

bu6mmoreka [IOK
https://m.edso0.ru/00
adf68a

bubmuoreka [JOK
https://m.edso0.ru/00
adfc20

OO11ast xapakTepUCTUKAa XMMUYECKHX 3J1eMeHTOB |V A-rpynmsl. Yri

€poJ U KPEMHUU U UX

COCANHCHUS
T - MHAU BaThb
yEICI'Ie I‘J(())(f[’li AHCHHC B 3(II<)((;§OF I/II‘)IOGCKI/I BI/I6J'II/IOTCI(3. HOK
35 paclipocip https://m.edso0.ru/00
npupoje, puzndeckue 1esecoodpazHoe

U XUMHUYCCKHUC

OTHOLIEHHE K PUPOJE KaK

adfd9c
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CBOICTBa

HCTOYHUKY KHU3HHU Ha

3emie, OCHOBE eé
Oxcunpl yriaeposaa, ux 1 CyIIECTBOBAHMS,
rsugeckue u MOHUMAaHHE [EHHOCTH
XUMHHCCKHC 370pOBOTO M 6E30MaCHOTO | Bugmmorexa [IOK
36 gi%ﬁ%?;{ecme obpasa KU3HH, | https://m.eds00.ru/00
OTBETCTBCHHOC adfebe
po0IeMBbl, CBI3aHHBIC OTHOIICHNE o
C OKCHJIOM yTJIepoja COBCTBEHHOMY
(1V) duznyeckomy u
VIOIBHAS KHCIOTA I 1 TICUXHYIECKOMY 37I0POBBIO, BI/I@IIHOTeKa HOK
37 & Com OCO3HaHue I[EHHOCTH https://m.edso0.ru/00
COOJTIOICHHSI npasun | 2e006¢
[IpakTnueckas pabora 1 0e30MacHOT0  TMOBEIEHUs
Ne 4 o Teme npu pabote c
"ITosyuenue BEUIECTBAMH, a Takke B | bubmmorexa [JOK
38 YIJIEKHCIIOTO Ta3a. CUTyalusx, yrpoxaromux | https://m.edsoo.ru/00
KauecTBennas 3JI0POBBIO u *Ku3HU | ae027e
peakius Ha KapOoHaT- JIFOIEN.
non"
[TepBoHauanbHBIC 1
MOHATHS 00 bu6moreka [IOK
39 gg;f:g:?f; o https://m.edsoo.ru/00
ae054e
COCTUHCHHAX
yriepoa
Kpemuuii 1 ero 1 bu6mmoreka [IOK
40 SN https://m.edsoo.ru/00
ae080a
[IpakTuueckas padota 1
Ne 5. Pemienue
SKCIIEPUMEHTATBHBIX bubnuoreka [JOK
41 3aJ1a4 10 TEME https://m.edso0.ru/00
«Baxneiinme ae0bf2
HEMETaJUIbl M X
COCIUHCHUS»
KonTtponsHas pabora 1
Ne3 mo teme bu6mmoreka [JOK
42 | «Baxneiimue https://m.edsoo.ru/00
HEMETaJIbl U UX ae0el8
COCTUHECHUS»
OO0m1re cBoiicTBa METAIOB
Oommas 1 - (opMHpOBaTH UHTEPEC K
XapaKTepUCTUKA MPAaKTHYECKOMY H3YdeHHIO | oo o [TOK
43 XUMIHECKHX mpodecenii - TpyAa https://m.edso0.ru/00
3JIEMEHTOB — Pa3ITUYIHOTO poma, | o103e
METAaJLJIOB. yBaXEHHE K Tpyny u | -~
Mertaiunueckas CBsI3b pe3yapTaraM TPYIOBOM
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n MEeTaJllIM4YCCKas

JACATCIIBHOCTH, B TOM

KpUCTAILITNYECKAs qucIie Ha OCHOBE
pemiérka. Puznueckue IIPUMEHEHUs IPEAMETHBIX
CBOMCTBA METAJJIOB 3HAHHUHI 1o XUMHH,
XUMHUeCKHe 1 OCO3HAHHBII BEIOOD
CBOMCTBA METAJIIOB. MHIMBHTyallbHOU bubmuoreka [IOK
44 | DnexTpOXUMHUYECKUN TPACKTOPUHU MPOAOJDKCHHS | https://m.eds00.ru/00
PAI HATIPSKSHUI obpasoBaHms C y4€TOM | ge1156
METaIOB JTUYHOCTHBIX MHTEPECOB U
061w crioco6s! 1 CITOCOOHOCTH K XUMHH,
IOy EHHS METAIOB. 0OIIECTBEHHBIX HHTEPECOB
Crnasel. Beraucnenus " notpedHoCTeH,
YCHGHIHOﬁ bubnunoreka HOK
45 110 YpaBHCHHAM o HpO(i)eCCHOHaHBHOﬁ https://m.edso00.ru/00
XUMHYECKUX PEaKIIi,
€CITH OJTHH H3 JICATEIILHOCTH W Pa3BUTHS ae1156
PEAreHTOR CONEPIKUT HEOOXOIUMBIX  YMEHHUH,
TpUMecH TOTOBHOCTH
aJIalTHPOBATHCS B
[TonsTHE O KOPPO3HH 1 HJII)O(i)eCI:JHOHaHBHOﬁ cperne. bubmmorexa ITOK
46 MOTAIOR https://m.edsoo.ru/00
ael?2/8
Baxueiiime MeTauibl 1 X COSTUHEHUS
1 - (hopmupoBarh uHTEpeCc k | bubmmoreka [IOK
47 | lllenouHblec METAILIBI npakTuyeckomy usydenuro | https://m.edsoo.ru/00
npodeccuit u  Tpyna | aeldb2
Oxcuppl u 1 pasianiHoOro poaa, | bubnuotexa LIOK
48 | TUAPOKCHIBI HATPHUS U yBOKEHUE K Tpydy H | https://m.eds0o0.ru/00
KaJIust pesyipTataM  TPYAOBOU | aeldh?2
IllerouHO3eMEIBHEIC 1 ACATCIBPHOCTH, B TOM | puenyoreka [HOK
49 | Meraisl — KaJbIHHi U ancne Ha OCHOBC | https://m.eds00.ru/00
MATHITH MPUMEHEHNS TIPEMETHBIX | g61508
3HaHUHT o XUMUHU
Baxneiimme 1 OCO3HAHHBIN BLI6OI; Eubmiorexa OK
50 . https://m.edsoo.ru/00
COCIIMHEHUS KaJIBITUS WH/IMBUyaJIbHOM 261508
TPACKTOPUU MPOJOJDKCHHUS ——
Obobmenne u 1 o0pasoBaHus C y4ETOM
51 CHCTEMaTH3aiA JUYHOCTHBIX HHTEPECOB W
SHaHWH CIIOCOOHOCTH K XHUMHH,
JKéctkocTh BOJAbI U 1 06H.IGCTBCHHBIX HHTEPECOB bubnuoreka ]_[OK
52 | cmoco0Osl eé u notpebHocreit, | https://m.edsoo.ru/00
YCTpaHEHHUS yCIIENIHOM 2e1886
[IpakTndeckas pabora 1 npodeccuoHanbHOI
Ne 6 o Teme NeATENbHOCTH M pa3BUTUA | Bubmuoreka IJOK
53 | "XeécTtkocTh BOABI U HEOOXOIMMBIX  yMeHWH, |  https://m.edsoo.ru/00
METO/IbI €€ TFOTOBHOCTD aelae8
yCTpaHEeHHs" aZlanTUPOBATHCS B
1 npogeccuoHaIbHON Bu6mmoreka [JOK
54 | AmomuHUH cpene, https://m.edso0.ru/00
-pa3sBHMBaTh CIOCOOHOCTH | 0164
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AmdorepHbie 1 IIPUMEHSATH 3HaHud, | bubmmoreka [IOK
55 | cBoiicTBa OKCHIA U HOJIy4aeMbIe mpu | https://m.edso0.ru/00
TUAPOKCHIA U3ydeHHH XuMHUHM, s | aelc64
1 peueHuns 3amaq, | puonuoreka [JOK
56 | Keneso CBASAHHBIX €| https://m.edso0.ru/00
OKpYyXKarolel TpUPOTHOU | ze1d86
OKcuipl, THAPOKCHUIBI 1 cpenon, At HOBHHIGHH? bu6mmoreka [IOK
57 | wu comu xenesa (1) u YPOBHA  SKOJOTHHECCKON | hitns://m.eds00.ru/00
enesa (111) KYJDTYPRL, ~— OCOSHANMA | 563506
O6oGmeHe 1 1 r7100a1bHOTO xapaK6Tepa
58 CHCTEMATH3AIHS SKOJOTHHECKHX  TPOOIIeM
- U TyrTedl WX pemeHus
MOCPEIICTBOM METOJIOB
ITpakTuueckas pabora 1 XUMHUH,  DKOJIOTHYECKOTO
Ne 7. Pemenne MBILIICHUS, YMEHUSI
JKCIIEPUMEHTAIBHBIX DYKOBO/ICTBOBAaTbCS. UM B bubnuoreka [JOK
59 337144 T10 TEME [03HABATEIHHOM, https://m.edso0.ru/00
«Baxueiimue KOMMYHHKATHBHOG | ae3de8
MCTaJLIBL M HX COIMAIBHOM NPAKTHKE.
COCITUHCHUSDY
Brruucienus no 1
YpaBHEHUSIM
XUMHUUYECKUX PEAKIINH,
€CJIU OJIVH U3
pEareHToB JaH B bu6mmoreka [IOK
60 | wu30BITKE WK https://m.edsoo.ru/00
COJICPXKHUT IIPUMECH. ael750
Brranciaenus
MAacCOBOMU JI0JIN
BBIXO/Ia MTPOTYKTa
peakiuu
O060011IEHNE U 1
61 CUCTEMAaTU3ALUA
3HaHUI
T'onoBas 1
62 | mpomexyTrouHas
aTTeCcTaIus
BemecTBa 1 Matepualsl B )KU3HU YelIOBEKa
BemecTBa u 1 -CIIOCOOCTBOBATH
bu6mmoreka [JOK
63 MaTepuaiLl B Pa3BUTHIO OCO3HaHUS https://m.eds00.ru/00
IMOBCCAHEBHOM JKM3HH LIEHHOCTH KUBHH, | oy
yeaoBeKa OTBETCTBEHHOT'O =
XuMH4eckoe 1 OTHOWICHHA K CBOEMY |  Bybaunoreka [{OK
64 | 3arps3HeHUE 3/I0OPOBBIO, YCTAHOBKM Ha | https://m.edso0.ru/00
OKPY’KaIOLEH Cpeibl 37I0pOBBIl  06pas3 KIUSHH, | 4270
Ponb xumuu B 1 OCO3HAHUE MOCHCACTBUN U | pr6enyoreka 1HOK
65 | pemenun HCTIpUATHE BPCAHBIX | hitps://m.eds00.ru/00

OKOJOTHYCCKHX

npuBbluYeK (ynorpeOieHus

ae4270
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npooieM

QIKOTOJIS,  HAapKOTHKOB,
KypeHusi), He00X0IMMOCTH

coOtoaeHUs paBUII
0e30macHOCTH npu
oOpareHun c

XUMUYECKUMU
BEIIECTBAMU B OBITYy |
pEATBHOM )KU3HH.

PesepBHOE Bpems

PesepBHEIil ypoK. 1 -pa3BUBAaTh HHTEpPEC K
060gmeHHeyfI 0% €HUI0 U n0311){aHmo Bubmaorexa LIOK
66 v > | https://m.edso0.ru/00
CHUCTEMAaTH3AINAA JIF0003HATEIHFHOCT,
. ae0dOa
3HAHUHI TOTOBHOCTH u
PesepBHEIiT ypOK. 1 CIIOCOOHOCTH K
DBHDII Yp 5 BuGnuorexa [IOK
060o0ImEeHne 1 caM000pa3oBaHUIO,
67 . https://m.edso0.ru/00
CHUCTEMAaTU3aIUI IPOCKTHOU u db33
SHAHMIH HCCIEA0BATEILCKOU adbsoc
p . 1 JIeSITEILHOCTH, K
€3epPBHEBII YPOK.
0602 eHI/IeYII/)I OCO3HAaHHOMY BBIOOPY |  Bubmmoreka [IOK
68 m HanpaBJICHHOCTH M YPOBHA |  https://m.edso0.ru/00
CHCTEMATH3ALN 00ydeHns B JanbHEHIIeM. | 3d9ch?2
3HAHUHN =
Bcero 102
KAJIEHIAAPHO-TEMATHYECKOE IINIAHUPOBAHHUE 8 KJIACC
marta Koanue
Tema ypoka
CTBO
Ne JacoB
n/n ITo | d¢a
miIaH KTH
y yec
KH
[Ipenmer xumuu. Posib XuMuu B KU3HU YesloBeka. Temna u 1
BelllEeCTBA
TTonarue o MeTogaxX NO3HAHUSA B XUMUHU 1
[MpakTuueckas padbora Ne 1 «IIpaBuna paboTsl B 1abOpaTOpUu U 1
puEMBI 0OpaleHus ¢ 1ab0opaTOPHBIM 000PYIOBAHUEM
Uuctele BemecTBa U cMecu. CriocoObl pa3fenieHus: cMecei 1
IIpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha nmpumepe 1
OYHCTKH ITOBAPEHHOM COJIM)»
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6 ATOMBI U MOJIEKYIIBI 1

7 XUMHUYECKHUE 3JIEMEHTBI. 3HaKU (CUMBOJIbI) XMMHUECKUX 1
3JIEMEHTOB
[IpocTseie 1 C0KHBIE BEECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUCHHUE

10 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKas popmyIa. 1
BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB

11 OTtHocurenbHast arToMHast Macca. OTHOCUTENbHASI MOJIEKYIIIpHAs 1
Mmacca

12 MaccoBast 107151 XMMHUYECKOT'O JIEMEHTA B COEMHEHNUN 1

13 KonuuecTto BemiectBa. Moinb. Mosisipaast Macca 1

14 Pu3nYecKre U XUMHUYECKHE SIBJICHUSA. XUMUYECKasl pEaKIHs 1

15 [Ipu3Haky n ycnoBHs MPOTEKAHNS XUMAYECKHUX PEAKIUN 1

16 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS 1

17 Brruncnenus koyimyecTBa, Macchl BEIIECTBA 110 ypaBHEHUSIM 1
XUMUYECKUX PEAKIUI

18 Knaccudukanus XuMuueckux peakiui (CoeqmHeHus, 1
pa3noxKeHus, 3aMelleHns, 00OMeHa)

19 M. B. JlomoHOCOB — yuéHbIH-sHITUKIONIEAUCT. O000IICHHE U 1
cUCTeMaTu3alus 3HaHUH

20 KontponpHas padorta Nel o reme «BemecTBa n XuMuueckue 1
peakuum»

21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — ajiemMeHT u 1
npoctoe BeuiecTBo. O30H

99 Ou3nyecKue U XUMUYECKHUEe CBOMCTBA KUCIOPOaa (peaKkinu 1
okucieHus, ropenue). [lonstue 06 okcugax

93 CriocoOblI mostydeHus: KUCIopo/aa B 1abopaTtopuu U 1
IPOMBINUICHHOCTH. [IpuMeHenue kucnopoaa
TennoBoit 3¢ ekt XuMHUUeCKoi peakuu, TOHATHE O

24 TEPMOXMMHUYECKOM ypaBHEHHUH, dK30- U SIHIAOTEPMUUYECKHX 1
peakLmsIxX

o5 Tonnmuso (HedTh, YToiab 1 MeTaH). 3arpsi3HeHHe BO3/1yXa, CIIOCOObI 1
€ro IPeJOTBPALICHUS

26 [Ipaktuyeckas padora Ne 3 o teme «lloxyuenue u coOupanue 1
KHCIIOPO/a, U3yYEHUE €ET0 CBOMCTBY»

97 Bonopon — aneMeHT u npocroe BemecTso. Haxoxaenue B 1
IpUpoJie

28 du3nyecKue 1 XMMUYECKUE CBOMCTBA Bogopoaa. [Ipumenenne 1

BOJIOpPO/Ia




29

TloHgaTHE O KHUCIIOTAaX U COJISIX

30 CriocoOsI MmoTydeHust BOAOPO/Ia B IAOOpaTOPHH 1

31 [Ipaktuyeckas padora Ne 4 o teme «lloxyueHue u coonpanue 1
BOJIOPO/1a, U3YUEHHE €r0 CBOWCTB

32 Momnsipablii 00bEM ra3oB. 3aK0H ABOTaIPO 1

33 Beruncnenus 00bEMa, KOJTMYECTBA BEIIECTBA T'a3a 110 €ro 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM 00BEMY

34 Berancnenus 006EMOB ra3oB 10 ypaBHEHUIO PEAKITUN HA OCHOBE 1
3aKOHA 0OBEMHBIX OTHOIIIEHUH I'a30B

35 dusnyeckue U XUMUYECKUE CBOUCTBA BOIEI 1

36 CocraB ocHoBanwmii. [loHsTHE 00 HHIUKATOpAX

37 Bona kak pactBopuTtens. HachIieHHbIC 1 HEHACBITICHHBIC 1
pacTtBopbl. MaccoBast JI0JIsl BEIIECTBA B PACTBOPE

38 [IpakTrueckas padota Ne 5 mo Teme «IIpurotoBieHue pacTBOpoB 1
C onpeAeIEHHON MAacCOBOM 10JIel PaCTBOPEHHOTO BEIIECTBA»

39 KonTtponsnas padota Ne2 o reme «Kucmopoa. Bogopoa. Boma»

40 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIATypa

41 [Tonyuenue u XuMu4ecKkre CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(OoTepHBIX OKCHUIOB

42 OcHoBaHHMsI: COCTaB, KIacCH(pUKAIIH, HOMEHKIATypa 1

43 [TonyyeHnue u XMUMHUYECKUE CBOKMCTBA OCHOBAHUM 1

44 Kucnoter: cocraB, knaccudukaims, HOMEHKIATypa 1

45 [Tony4yeHue u XUMHYECKHE CBOMCTBA KHCIIOT 1

46 Conu (cpenHue): HOMEHKJIATypa, CHOCOObI OTYYEeHHUS, 1
XMUMHYECKHE CBOMCTBA

47 [IpakTuueckas padorta Ne 6. Pemienune skciepuMeHTaNbHBIX 3a7a4 1
1o TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCAMHEHUI»

48 I'eneTnyeckas cBs3b MEXKAY KJIacCaMU HEOPTaHUUECKUX 1
COCAVHEHUN

49 O06o001eHne 1 cucTeMaTu3anus 3HaHu! 1

50 KonTtponpHas padota Ne3 o treme "OCHOBHBIE KIaCChl 1
HEOPraHUYeCKUX COeTUHEHU "

51 [TepBbIe MOTBITKY KIACCU(PUKAIIUN XUMAYECKUX HIIEMEHTOB. 1
[TonsiTHE O TPYMIIAX CXOMHBIX YIEMEHTOB

59 [Tepuonuueckwnii 3akoH u [leproauueckas cucTeMa XUMHUYECKUX 1
anemenToB /. 1. Menneneepa

53 [Tepuo b1, TPYIIIIBI, TOATPYIIIHI

o4 Crpoenne atoMoB. CocTaB aTOMHBIX siaep. M30Tomsl 1




55 CTpoeHue EeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1
IIepunognueckoit cucremsl /1. 1. Menneneena
56 XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA IO €T0 TOJIOKEHHIO B 1
ITepnoanueckoii cucreme . 1. Menneneesa
57 3nauenue [lepuoauyeckoro 3akoHa Ajisi pa3BUTHS HAYKU U 1
npaktuku. . . MenneneeB — y4€Hblii, Ie1aror U rpaxiaHuH
58 DNEeKTPOOTPUIIATEIEHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB 1
59 Honnas XuMu4deckas CBsI3b 1
60 KoBasneHTHas MmoJIsipHast XAMUYECKas CBSI3b 1
61 KoBanenTHas HenossipHasi XUMUYECKasi CBSI3b 1
62 CreneHb OKUCICHUS 1
63 OKHUCINTENNFHO-BOCCTAHOBUTEIBHBIE PEAKIINN 1
64 OxuCIUTEIN ¥ BOCCTAHOBUTEIN 1
65 Kontponbnas pabora Ne4 o teme «CTpoeHue aToma. 1
XumMudecKas CBS3b»
66 PeseprubIit ypok. O6001IEHNE ¥ CHCTeMaTH3aIT|s 3HAHUH
67 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH
68 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
9 KJIACC
N KoauvecTBo yacoB JJIeKTPOHHBbIE
11/- Tema ypoxka Bcee Konrpoas Tpakritec II/I[:;:CH unpposrre
HbIE KHe oOpa3oBaTe/ibHbIE
1 ro us
padoThI padoTbI pecypcbl
[Tepuonuueckuii
3aKOH.
[Tepuonnueckas bu6mmoreka [JOK
1 cucrema 1 https://m.edso0.ru/00
XUMHYECKUX adb59e
anemeHToB /[l. W.
MeHpeneeBa
3aKOHOMEPHOCT
U B U3BMCHCHUH
CBOICTB bu6mmoreka [JOK
2 XUMHYECKUX 1 https://m.edsoo.ru/00
3JIEMEHTOB adb6b6

IIEPBBIX TPEX
IIEpUOOB
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Knaccudukarus
1 HOMEHKJIaTypa
HCOPraHn4CCKUuX
BEIIECCTB

Bunsr
XUMHYECKON
CBSI3H Y THUIIBI
KPUCTAJUTHYECKH
X pELIETOK

KontponbHas
pabota Nel o
TeMe
«IloBTOpEHNKE N
yriyOneHue
3HaHUHU
OCHOBHBIX
pas3zenoB Kypca
8 kmacca»

Knaccuduxkarus
XUMHYECKUX
peakuuii mo
pa3IUYHBIM
MpU3HAKaM

IlonsaTue o
CKOpPOCTH
XUMHYECKOH
peaKIuu.
ITonsarue o
TOMOTEHHBIX U
reTepOTreHHBIX
peakuusx

Ilonsatue o
XUMHYECKOM
PaBHOBECHH.
®daxTopsl,
BIIUSIOIINC Ha
CKOpPOCTH
XUMHYECKOM
peakuuu u
MOJI0XKEHHE
XUMHYECKOI'0
paBHOBECHS

bubmuoreka [JOK
https://m.edsoo.ru/00
adb7e2

bubmmorexa [{OK
https://m.edsoo.ru/00
adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbcb0

bubmuorexka [JOK
https://m.edsoo.ru/00
adbe9a

bu6mmoreka [JOK
https://m.edso00.ru/00
adc28c
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10

11

12

13

14

15

16

OKHUCIINUTEIBLHO-
BOCCTAHOBUTEIID
HBIC peaKIII/II/I

Teopus
AIEKTPOJIUTAYEC
Kot
JIACCOITHAITHH,
CuIbHBIE U
cia0kIe
AIEKTPOJIUTHI

HNonnrie
YpaBHEHUS
peakuui
XuMudeckre
CBOMCTBA
KUCIOT U
OCHOBaHHI B
CBETE
MpeJICTaBICHUN
00
BIEKTPOJIUTHYEC
KOM

M CCOIAIIAN
XuMudeckue
CBOMCTBA coJieH
B CBETEC
MpeJICTaBICHUN
00
3JIEKTPOJIUTUYEC
KOM
JICCOIAIIAN

IloagaTue o
TUIPOJIA3E
coJien

O060011IEHNE U
CHUCTEMAaTHU3aLUA
3HAHUH

IIpakTuueckas
pabota Ne 1.
«Pemenne
JKCIIEpUMEHTAIIb
HBIX 3aJa9»

bu6mmoreka [{OK
https://m.edsoo.ru/00
adcade

bubmmorexa [{OK
https://m.edsoo.ru/00
adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00
add448

bu6mmoreka [IOK
https://m.edsoo.ru/00
add5d8

bubmuorexka [JOK
https://m.edsoo.ru/00
add8b2

bubnmoreka [JOK
https://m.edsoo.ru/00
add9d4

bubnmoreka [JOK
https://m.edsoo.ru/00
addd12

bu6mmoreka [JOK
https://m.edso00.ru/00
addbfa



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

17

18

19

20

21

22

23

KontponbHas
pabota Ne2 o
TeMe
«INEeKTPOIUTUY
eckas
JTUCCOITUAITHSL.
XuMHu4ecKue
peakiuu B
pacTBopax»
O6mas
XapaKTEePUCTHKA
TaJIOTEHOB.
XuMHU4ecKue
CBOICTBa Ha
puMepe Xopa
XJI0pOBOJOPOIL.
ConsHas
KHCIIOTA,
XUMUYECKUE
CBOMCTBA,
MOJTy4EeHHUE,
IIPUMEHEHHE

[IpakTuueckas
pabota Ne 2 o
TEMeE
«Tonyyenue
COJISIHOM
KHCJIOTHI,
HU3y4YCHUE €€
CBOMCTB»

Breruucnenus mno
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIMH U3
peareHTOB /1aH B
H30BITKE

OOmas
XapaKTEePUCTHKA
snemeHnToB VIA-
TPYIIIBI
AnnoTtponHsle

bu6mmoreka [{OK
https://m.edsoo.ru/00
addecO

bubmmoreka [{OK
https://m.edsoo.ru/00
addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00
adel04

bu6mmoreka [JOK
https://m.edsoo.ru/00
ade348

bubnmoreka [JOK
https://m.edsoo.ru/00
ade488

bu6mmoreka [JOK
https://m.edso0.ru/00
ade64a

Bbu6mmoreka [JOK


https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24

25

26

27

28

MOAU(PUKAITIT
CepBL.
Haxoxnaeune
CephI U €€
COCAUHCHHI B
MIPUPO/IE.
XuMHudueckme
CBONCTBA CEPBI
CepoBogopo,
CTPOCHHE,
¢buznueckue u
XUMHYECKUE
CBOMCTBA

OKcupl cepsbl.
Cepnas
KHCJIOTAa,
dbuznveckue u
XUMHUYECKHE
CBOMCTBA,
MPUMEHECHHUE

XuMu4deckue
peakuuu,
JIeKaIIue B
OCHOBE
MPOMBIIIIEHHOT
o crocoda
MOJTy4YEeHUS
cepHOM
KHCJIOTEL.
XHUMHUYECKOEe
3arpsi3HEHUE
OKpYy’Karolen
cpeasl
COCJIMHEHUSMU
cepal
Brruucnenue
MacCOBOU JI0JIH
BBIXOJ1a
MPOJYKTa
peakuuu
OOmas
XapaKTepUCTUKA

https://m.edso0.ru/00
ade64a

bubmmoreka [{OK
https://m.edsoo.ru/00
ade802

bu6moreka [IOK
https://m.edsoo.ru/00
adea28

bubnuoreka [JOK
https://m.edsoo.ru/00
adec8a

bu6mmoreka [JOK
https://m.edso0.ru/00
adec8a

Bbu6mmoreka [JOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

29

30

31

32

33

a11eMeHTOB VA-
rpynmsl. A3oT,
pacnpocTpaHeHu
€ B IpUpOJIE,
¢busnveckne u
XUMHYECKUE
CBOMCTBA

AMMmMak, ero
¢buznueckue u
XUMHYECKUE
CBOIICTBA,
MOJTyYCHHUE U
MIPUMEHEHHE

[TpakTrueckas
pabota Ne 3 o
TeMe
«ITonyyenue
aMMuaxa,
W3Y4YEHUE €ro
CBOWCTB»

A3zoTHas
KHCJIOTa, €€
dbuzuveckue u
XUMHUYECKHE
CBOMCTBA

Hcnons3oBanne
HUTPATOB U
coJieli aMMOHHUS
B KayecTBE
MHHEPaJTbHBIX
yInoOpeHuit.
XHUMHUYECKOE
3arpsi3sHEHUE
OKpYyKarolen
cpenbl
COCIMHCHUSIMHU
azoTa

®ochop. Oxcnn
dochopa (V) u
¢bochopnas
KHUCIIOTA,
¢dusnyeckue u

adeeab

bubmmoreka [{OK
https://m.edsoo.ru/00
adf004

bu6moreka [IOK
https://m.edsoo.ru/00
adf180

bu6mmoreka [JOK
https://m.edsoo.ru/00
adf306

bubmuoreka [JOK
https://m.edsoo.ru/00
adf518

bu6mmoreka [JOK
https://m.edso00.ru/00
adf68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

34

35

36

37

38

39

XUMHUYCCKUEC
CBOIiCTBA,
MOJTyYCHHUE

Hcnonb3zoBanue
¢docdartos B
KauecTBe
MHUHEPATbHBIX
yA0OpeHHil.
3arps3HeHue
MIPUPOTHOMN
cpenbl
dbocdharamu
Yraepon,
pacmpocTpaHeHH
€ B MIPUPO/IE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

OKcuanl
yriiepojaa, ux
dbuznveckue u
XUMHUYECKUE
CBOMCTBA.
OKOJIOTHYECKHE
poOJIeMBl,
CBsI3aHHEIE C
OKCHIOM
yriepoaa (1V)
YronbpHas
KHUCJIOoTa U e€
coJu

IIpakTrueckas
pabota Ne 4 o
TEME
"[lonydenne
YTJIEKUCIIOTO
rasa.
KauectBenHnas
peakuus Ha
kapOoHaT-uoH"

IIepBoHauyanbHbI
€ MOHATHS 00

bubmmoreka [IOK
https://m.edsoo.ru/00
adfc20

bu6moreka [IOK
https://m.edsoo.ru/00
adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfebe

bubmuoreka [JOK
https://m.edsoo.ru/00
ae006¢c

bubnmoreka [JOK
https://m.edso00.ru/00
ae027e

Bbu6mmoreka [JOK
https://m.edso0.ru/00



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40

41

42

43

44

OPraHuYeCKUX
BEILIECTBAX KaK O
COEIMHEHUAX

yriieposa

Kpemnuii u ero
COCIMHEHUS

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAITb
HBIX 3a7a4 0
TeMe
«Baxnenmue
HEMETAJIJIbI i UX
COCTMHCHUS

KonTposbHas
pabota Ne3 mo
TeMe
«Baxneinmue
HEMETaJlJIbl U UX
COEIMHEHUS

OOmas
XapaKTepUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METaJIOB.
Merannuueckas
CBS3b U
MeTaIndecKas
KpHUCTaJUIMYECKa
s peléTKa.
dusnueckue
CBOMCTBA
METaJIJIOB

XUMUYECKHUE
CBOMCTBA
METAaJIOB.
DNEeKTPOXUMHUYE
CKHUH P
HaIpsHKEHUN
METaJNIOB

ae054e

bu6mmoreka [{OK
https://m.edsoo.ru/00
ae080a

bubmmoreka [IOK
https://m.edsoo.ru/00
ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae0el8

bubmuoreka [JOK
https://m.edsoo.ru/00
ael03e

bu6mmoreka [JOK
https://m.edso0.ru/00
aell56



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

OO6rue crocoObl
MOJTy4YEeHUS
METAaJIJIOB.
CnaBbl.
Breraucnenus mo
ypaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJIVH U3
peareHToB
COJICPKUT
npuMecH
ITonsarue o
KOppO3UH
METAJIJIOB

Illenounslie
METaJUIBI

OKcunasl 1
TUIAPOKCHIBI
HATpUs U KaJus

Illenouno3zemMenn
HBIE METAJUIBI —
KaIbIIMU U
MarHum
Baxwueitmme
COEIMHEHHS
KaJabLus

O060011IEHNE U
CHCTEMATHU3ALUS
3HAaHUU

KécTrocTn
BOJIBI U CITOCOOBI
e€ ycTpaHeHus

IIpakTnueckas
paboTta Ne 6 o
TEME
"XécTkocTb
BOJIbI U METO/bI
e€ yctpaHeHus"

AroMuHUI

bu6mmorexa [{OK
https://m.edsoo.ru/00
ael156

bu6moreka [IOK
https://m.edsoo.ru/00
ael278

bu6moreka [IOK
https://m.edsoo.ru/00
ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00
ael5e8

bubnuoreka [JOK
https://m.edsoo.ru/00
ael5e8

bubnmoreka [JOK
https://m.edsoo.ru/00
2e1886

bu6mmoreka [JOK
https://m.edso0.ru/00
aelae8

Bbu6mmoreka [JOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55

56

57

58

59

60

61

62

AmdorepHbIe
CBOMCTBA
OKCHJIA 1
THJIPOKCUA

Keixeso 1

Oxcuapl,
THJIPOKCHUIBI 1
coxum xenesa (11)
u xenesa (I11)

O0600mIeHne nu
cucTeEMaTHU3aIus 1
3HAHUHI

[IpakTnueckas

pabota Ne 7.

Pemenne
AKCIIEPUMEHTAJTb

HBIX 3a1a4 110 1
TeEME

«Baxneimue

METAJIIbI U UX
COEIMHEHU

Brrunciaenus mo
ypaBHEHUSM
XUMHUYECKUX
peakuii, eciiu
OJIMH U3
pearcHTOB JIaH B
HU30BITKE HIIH
COJICPKUT
MIPUMECH.
Breruucnenus
MacCOBOH JI0JIH
BBIXOJa
MPOIYKTa
peaxiuu
O06o061IeHNEe U
CHCTEMaTH3aIus 1
3HAHUMN

KonTtponpHas 1

aelc64

bu6mmorexa [{OK
https://m.edsoo.ru/00
aelc64

bubmmorexa [{OK
https://m.edsoo.ru/00
aeld86

bubmmoreka [IOK
https://m.edsoo.ru/00
ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00
ael750



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

pabota Ne4 o
TeMe
«Baxnaenmmme
METaJIIbl U BX
COCIMHCHUS

BemiectBa n
MaTepHuaJibl B
63 p

MOBCETHEBHOM
JKU3HU YeJOBeKa
XnuMudeckoe
3arpsi3HEHUE

OKpyKarouen
Cpenbl

64

Posp xumuu B
EIICHUN
65 P

9KOJIOTHYECKUX
npooeM
Pe3epBHbIit
YPOK.

66 O06o06meHne 1 1
CHCTEMaTH3alIHs
3HAaHUU
Pe3epBHbIit
YPOK.

67 O06o06mcHNE 1 1
CHCTEMAaTHU3alHs
3HAHUM
PezepBHbIit
YPOK.

68 O06006111EHNE U 1
cUcTeMaTH3aIlus
3HaHUI

OBIIEE
KOJIMYECTBO
YACOB I10
ITPOIT'PAMME

68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

bubmmoreka [IOK
https://m.edsoo.ru/00
ae3f50

bubmmoreka [{OK
https://m.edsoo.ru/00
ae4270

bu6moreka [IOK
https://m.edsoo.ru/00
ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae0dOa

bu6mmoreka [JOK
https://m.edsoo.ru/00
adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00
ad9ch?2

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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