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8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemectBa. DU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHMH. UHCTbIE BEIIECTBA U CMECH.
CniocoOblI pa3eneHus: cMecei.

ATOMBI ¥ MOJIEKYJIbI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
anemeHTOB. [IpocThie U Cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 4011 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KonuuectBo BemecrBa. Monb. MonspHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYpPHBIX €IUHUI BemiecTBa. Pacu€rbl mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

du3nyecKre U XUMUYECKHUE SIBICHUSI. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKIuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMMOCYAOH, NMpaBUjaMu paboThl B J1abOpaTopuu u
npuéMaMu oOpalieHust ¢ J1abopaTOPHBIM 00OPYIOBaHMEM, U3yUE€HUE U OMHCAHUE
¢bu3nueckux CBOMCTB 0O0pa3lOB HEOPTaHMYECKUX BEIHIECTB, HaOIIOJCHUE
¢usnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
ONMUCAaHUE NPHU3HAKOB MPOTEKAHUS XWMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieCTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3y4YEHUE CHOCOOOB PA3AEIICHHS] CMECEH: C MOMOIIBI0 MAarHuTa, (UIBTPOBAHUE,
BBINIAPUBAHUE, NUCTHILISAINSA, XpoMaTorpadusi, MpoBEJCHNUE OYUCTKH TTOBAPEHHON
cony, HaONMIOAEHME U  ONHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MacChl, CO3JaHHE MOJeJeH MOJIEKYI
(ILIapOCTEePKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3jeMeHT M MpoCTOe
BemecTBO. HaxokneHue kucimopona B mpupoie, (GU3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcupabl. Ilpumenenune xkuciopoma. CrocoObl
NOJIYYEHHUs] KUCJopoAa B Ja0dOpaTopud W IPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — aluIoTporHas MoIu(pUKaINs KUCIOPOaa.



TernoBoit 3hdekT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
3K30- U DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HECHHE
BO3/lyXa, YCWJICHUE NapHUKOBOTro 3¢ (deKra, pa3pynieHue 030HOBOIO CJIOSI.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Bogopoaa B mnpupoe,
busnueckre 1 XUMUYECKHUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MomyueHus. Kuciaotsr
Y COJIH.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBHI.
HacpiieHHble 1 HEHaChIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis1 BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponp pactBOpoB B npupone U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemmHennit. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIC, aMQOTEepHbIE) U
HeconeoOpaszyromue. Homenknarypa okcuaoB. Duzmyeckne U XUMUYECKHE
cBoMcCTBa OKCUAOB. [lorydueHrne OKCUaoB.

OcHoBanusa. Knaccupukanuss oOcCHOBaHUM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PU3NYECKHE W XMUMHUYECKUE CBOMCTBA
ocHoBaHuu. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MerayuioB H. H. bekerosa.
[Tonydenue KuACIOT.

Conu. Homenknarypa coneil. @usnueckue U XUMUYECKHE CBOICTBA COJEH.
[Tonydenue coneu.

I'eneTnyeckas CBsI3b MEXKY KJIACCAMU HEOPTaHMYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEJECICHUE COACPKAHUS KUCIOPOAa B BO3AYyX€, IMOJyUYEHHUE,
coOupanue, pacno3HaBaHME M U3YYCHHUE CBOWCTB KHUCJIOpOjaa, HaOI0IeHne
B3aUMOJICHMCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
npeKpalieHus ropeHus (Toxkapa), 03HaKOMJIEHHE C 00pa3IaMy OKCHJIOB U OTIHCaHUE
UX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE U U3YUYECHHE CBOICTB
BOJI0poJia (ropeHue), B3aumo/ieiictTsue Bojopoaa ¢ okcuaoM meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOAEHIE 00PA3II0B BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pAcTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPENEIIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBl C METa/lIaMH (HATPUEM H
KaJIbllieM) (BO3MOXKHO MCIIOJIb30BAHUE BHUJEOMATEpUANIOB), HCCIEAOBaHUE
00pa3IioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpACKU MHJIMKATOPOB B pacTBOPaxX KUCJIOT U IIEJI0UEH, U3yUEHNE B3aUMOACHCTBUSA



okcuaa meau (II) ¢ pacTBopom cepHO KUCIOTHI, KHCIOT C METaJlJIaMH, peaKiui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHHE OJHOIO
MeTajijia IpYyTruM U3 pacTBOPA COJIM, PELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHenre Kiacchl HEOPraHUYECKUX COETUHEHUI.

Ilepuoanyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMEHTOB. [loHsATHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEJbHbBIE METALIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[Iepnognueckuit 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuonnas u nimuHHOoniepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. MenpeneeBa. Ilepuonsl u rpynmsl.
DuU3NYECKN CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB IIEPUO/IA U TPYIIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paanyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U NepUoaam.

3nauenue [lepunoamueckoro 3axkona u [leprnoanyeckoit CUCTEMBI XUMAYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — y4€HbIM U
IpaKJIaHHH.

Xumuueckas cBsizb. KoBaneHTHas (TmoJjisipHass M HEMOJSIpHAsl) CBSI3b.
DIIEKTPOOTPULIATENEHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHusi.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIpoueccsl OKncaEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M WIENOYEH, TNPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu

Peanmzannst MeXNpeAMETHBIX CBSI3€M NPHU W3YyYEHUMM XHMHUU B 8 Kiacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOLIMXCS CUCTEMHBIMU JJII OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAYyYHbIM (PakT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJU3, CHUHTE3, Kiaccudukamus, TMepUuoOJUIHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3znka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO, O00BEM,
arperaTHoO€ COCTOSIHME BEIIecTBa, ra3, (U3UYECKUE BEIUYMHBI, €IUHUIIBI
U3MEpEHUs, KOCMOC, TUIaHEThI, 3B€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TTIOPOIBI, TTOJIC3HBIC
MCKOIIa€MbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYeCKasi peaKkius

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KANbLUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJIOKEHHUEM »JJeMeHTOB B Ilepuomuueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHAbl XUMUYECKOW CBSI3U. THUIMBI KPUCTALITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH U
BH/Ia XUMHYECKOH CBS3U.

Knaccudukanys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMUuecKuX peakivii Mo pa3iInyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
U3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX IJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [lonsiTne 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanmse. [losTue o xumuueckom paBHoBecun. DakTopHl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TOJIOKEHUE XHUMHYECKOIO

PaBHOBECHSI.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE — pEaKLMM,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON ~ PEaKIIUH. CocraBneHue  ypaBHEHUU

OKHCJIUTEIIPHO-BOCCTAHOBUTEBHBIX ~ PEaKIMiA C  HWCIIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust ANEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, anHnonel. MexXxaHu3M JIUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMH
xuMuueckoil cBsa3u. Crenenp aucconuanvv. CUlIbHbIC U CA0BIE DJIEKTPOJIUTHI.

Peakiuun nonHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUM 00 3JEKTPOIUTUYECKON TUCCOLMALIUU.
KauecTBeHHbIe peakuiu Ha UOHBL. [[OHSATHE O THIPOIU3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTALIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJJIOB M HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JCHUCTBUSl PA3NMYHBIX (PAKTOPOB, HCCIENOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEUIECTB, MpoOIecca JUCCOLMALIMH KHCIIOT, IIEJI0UEH U cosei (BO3MOKHO
UCIIOJIb30BaHUE BHUAECO MAaTEpPHUAJIOB), MPOBEIEHUE OIbBITOB, WIIIOCTPUPYIOIINX
NpU3HAKK TMPOTEKAaHMUs] peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, oOpa3oBaHUE BObI), OIMBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHI
OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiuid (TOpeHue, peakiuu pas3lioKeHUs,
COCAMHEHHUsI), pPAacHO3HABAaHWE  HEOPraHMYECKUX  BELIECTB C  MOMOIIbIO
Ka4EeCTBEHHBIX PEAKIMK HAa HOHBI, PEIIEHNUE KCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTaJibl 1 MX COeIMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA IPUMEpPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMH, HEMeTaJlaMH, Ienoyamu). Xiopooaopohd. ComsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IOJy4YeHUE, MpUMEHEHue. JlelicTBue xjopa ©
XJIOPOBOAOPOJA HA OPTaHU3M YeJIOBEKa. BakHeWIne XJIOpUIbl U UX HAXOKICHHE
B IIPUPO/IE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMu4eckue cBoilicTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3HUECKUE U
XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUEe 1 XUMUYECKHUE CBOMCTBA (00IIHe KaK MpeICTaBUTENS
KJlacca KUCJIOT U crenuduueckue). XUMHUECKUE PEeakinu, JeKallue B OCHOBE
IPOMBIIIEHHOTO CHoco0a Mody4yeHusi CepHOM Kuciaorbl. [IpuMeHeHue cepHoi
kuciaoThl. CoNii CEpHOW KHUCIOThI, KAayeCTBEHHAs peakius Ha Cyiab(}aT-uoH.
Haxoxnenue cepbl M €€ COCAMHEHUM B MNpUPOAEC. XHMHUYECKOE 3arpsi3HCHUE
OKpY>KaloIlel Cpelbl COCIMHEHUSIMH cepbl (KHCIOTHBIE OXIHW, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.



OO6miast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
du3nueckre U XuMHYeCcKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
¢dusnyeckue U XMMHUECKUE CBOMCTBA, OMyueHue U npuMenenue. Coinu aMMOHus,
uXx Qu3nyeckue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJydeHHe, (PU3MUYECKUe M XUMHUYECKHe
cBOMcTBa (00OIIME Kak MPEACTaBUTENSl Kjacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIEN AMMOHHMSI B KAUECTBE MUHEPATIbHBIX YI0OpEHU.
XVWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COEIMHEHUSMH a30Ta (KUCIOTHBIE
JOKIIM, 3arps3HEHUE BO31yXa, MOYBBI U BOJOEMOB). Docdop, amIoTpomHbIe
moaudukanuu docdopa, uzndeckue u xumuueckue cBorcta. Okcupa docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUYEHUE.
Hcnonp3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

O6mras xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TJIepO/1, AJTIOTPOIHbIE MOIU(DUKAINY,
pacnpocTpaHeHue B MpUPOJE, PU3MUECKHEe U XUMUYECKHE CBOMCTBA. AcopOLus.
Kpyrosopotr yriepoma B mpupoae. Oxcuabl yriepona, Ux (Quznueckue Hu
XUMUYECKUE CBOWCTBA, JIEMCTBHE HAa JKUBBIE OPraHU3Mbl, [OJIYYEHUE U
pUMEHEHHE. DKOJOTHYECKHE MPoOJIeMbl, CBA3aHHbIe C OKcuaoMm yriepoaa (IV),
rUnoTe3a TJI00ATBHOrO TMOTEIVICHUS! KJIMMarta, MapHUKOBBIM 3(ddexT. YromapHas
KUCIIOTa U €€ COolM, UX (PU3NYECKHEe U XHMMHUYECKHE CBOWCTBA, MOJyYEHHE U
npumeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-HOHBL. Mcrmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO31CTBE.

[TepBoHavasibHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHIIeH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KHUpax, OeJKax, yrieBojgax — U ux
polidi B OKM3HM 4eNOBeKa. MarepualibHOE €JIMHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCIMHEHU.

Kpemunuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IIOJIYYEHUE U
npumeHeHue. CoennHeHnst KpeMHUs B mpupoje. O0mue nmpeacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemaueBoii kuciaore. CHIMKATHI, UX MCIOJb30BaHHE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHeillue cTpouTeNnbHble MaTepuaibl: KepaMHKa, CTEKIIO,
EeMEHT, OeToH, xene300eToH. I[IpobOiembl ©€30MaCHOrO  UCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 0Opa3I[0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IPOBE/ICHUE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB



UX TIPOTEKaHMS, OMBITHI, OTpaxkaromue (GU3NIECKHE U XUMHUUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJ0T€HHI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl U €€ COCNMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
HaO0JII0ICHHE TIpollecca OOYTIIMBaHUS caxapa Moj1 IeWCTBHEM KOHIIEHTPUPOBAHHON
CEpPHOM KUCIIOThI, U3yYCHUE XUMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCTOTHI,
MPOBEJICHNE KaUueCTBEHHON PeaKIuM Ha CyJib(paT-uoH U HAOIIO/ICHUE MTPU3HaKa e
OPOTEKaHUs, O3HAKOMJIEHUE C (DU3MYECKMMHU CBOWCTBAMM a30Ta, ¢ochopa U HUX
COeTMHEHMI (BO3MOYKHO HCIIOIH30BAHUE BHUIEOMATEPHAIIOB), 00Opa3IiaMy a30THBIX
u (dochopHBIX yI0OpeHUH, moyuyeHue, cooupaHnye, pacrio3HaBaHUE M M3YyUYCHHUE
CBOMCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pEaKIUMi HAa HOH aMMOHHUS HU
dbochar-uoH W U3yyEHHE TPU3HAKOB HUX TNPOTEKAHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YyUYCHUE MOJENEH KPUCTAUIMYECKUX PEIETOK aimasa,
rpadura, QyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PACTBOPEHHBIX
BCILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM TNIPOTHUBOTa3a, IOJy4YEHUE,
cobupanue, pacrio3HaBaHWE W U3YYEHUE CBOMCTB YTJIEKUCIIOTO rasza, MpOBEJCHUE
KauyeCTBEHHBIX PEAKIM HA KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pellIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaXHeWIlne HeMeTalbl U HX
COEJIMHECHUSD.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomuueckor cucreMe XUMUYECKUX diiemeHToB . .
MenneneeBa u crpoeHust atomoB. CTpoeHue MeTa/uioB. MeTtajndeckas CBsI3b U
METAJUTMYECKasl ~ KpUCTa/UIMUecKass  pemeTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKne U XMMUYECKHE CBOMCTBA MeTayioB. OOmue
CroCcOOBI TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIC
CITOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBhl (CTallb, 4YyT'YH, JIOPATIOMUHUN, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie MeTamibl: nonoxkenue B Ilepronuueckoil cucTeMe XUMUYECKUX
snemeHToB JI. 1. MeHaeneeBa, CTpOCHHME WX aTOMOB, HaXOXJEHHWE B MPUPOJE.
duznyeckre ¥ XMMHUYECKUE CBOMCTBA (HA mpumMepe HaTpusi u kanus). OKcumsl u
TUJAPOKCUABI HATpus W Kanud. I[IpuMeHeHue IEIOYHBIX METAIIOB M UX
COCIMHEHUH.

[[lenouyHno3eMenbHbIE METAJUIbI MAarHMid MW KalblMH: IIOJIOXKEHHE B
[lepnoanueckon cucrteme xumudeckux sneMmeHToB . M. MenpaeneeBa, crpoenue
MX aTOMOB, HaX0XJEHUE B NIpupoje. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus



U Kaiplus. BaxkuHelmme coeauHeHHs Kalblus (OKCHUJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJ1I0)KeHUE B [lepronueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOoMa, HaXOXJCHHE B mnpupoje. dusznueckue u
XUMHUYECKHEe CBOMCTBA aTOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PU3NUECKHE H
XHMHUYECKHE CBOMCTBa kene3a. OKCuabl, THAPOKCUIbI U cou kene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAaMH, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIS W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeJe3a B KUCIOPOAE
(BO3MOKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHus, KaJIbIWs, aTFOMUHUS, ITMHKA, sxene3a (1)
u xenesa (III), menu (II), HaOmromeHWE W ONMHCaHWE IPOIIECCOB OKpAITHBAHUS
MJJaMEHW MOHAMU HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxHenme
METaJUIbl U KX COCTMHEHUS.

XUMHA U OKPYKAKOIIafA cpeaa

BemectBa m marepuansl B IMOBCEIHEBHOW JKW3HM 4YeJioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXawlieh cpeabl (MpeaesibHas JO0MyCTUMAas
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOrMIeCKUX
npooseMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

MesicnpeomemHnule ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M NpU M3YUYCHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPEe3 HCMOJb30BAHUE Kak OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHATHUM, TaK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJIsI OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA.



OOue ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAy4HbIH (hakT, TUIIOTE3a, 3aKOH,
TCOpHsI, AaHalW3, CHUHTE3, Kilaccu(UKanus, TMEePHOAUYHOCTh, HAOJIOICHUE,
IKCIEPUMEHT, MOJICIIUPOBAHUE, W3MEPEHHE, MOJICINb, SBJICHUE, ITaPHUKOBBIM
3 PeKT, TEXHOIOTHS, MaTCPHAIIBI.

dusuka: MaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKyJIa, DIIEKTPUUYECKUN  3apsj, POBOJTHUKH,
HOJYIIPOBOJIHUKHU, JIUDJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTALITUIECKAsT
peméTKa, CIUIaBbl, (PU3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPEHHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, 3KOCHCTEMa, MHHEPAIbHBIC
yIOOpEHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPOIbL, IOJIE3HbIE
MICKOTIaeMblI€, TOTUINBO, BOJHBIE PECYPCHI.



2. INTAHUPYEMBIE PE3YJbBTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOUIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENIbHON AESATEIBHOCTA B COOTBETCTBHH C TPAJULIUOHHBIMH POCCHICKUMU
COIMOKYJIBTYPHBIMH M JYyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, TMPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEICHHS U CIIOCOOCTBYIOT Mpoleccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLMAIM3AIUU O0YHArOITXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYarOIIMUXCSA
PYKOBOJICTBOBAThCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA H
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACIEIUI0, TMOHUMAHUSI 3HAUYCHHUS XUMHUUYECKOM HayKu B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW WH(MOpMarumen o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IPEICTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATENIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH NPHU BBINOJHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1au, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3J]aHUU YYE€OHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO U B3aMOIIOMOILN
B IIpoliecce 3TOM y4eOHOH AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UMUMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE MPEJICTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBJISIOLINE
OCHOBY JJI MMOHUMaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJUMBbIE i OOBSICHEHUS HAONIOAAeMBIX MPOLIECCOB U SBIICHUH,
M03HABATENbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl € Y4YEOHBIMM TEKCTAMH, CIPABOYHOU



JUTEpPaTypor, JOCTYIIHBIMH TEXHUYECKUMHU CpeACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHWIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
NeSITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 *KWU3HHU, OCO3HAHWE TOCIEJICTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUYEeHHIO TTpodeccuil U Tpyia pa3InyHOTO POJa,
YBOXEHHUE K TPYy U pe3yJibTaTaM TPYI0BOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAaHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYabHOU TPAECKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B TPOeCCUOHATILHON Ccpeie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKHU 1EJECO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOr0 U
O6e3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuJl 0€30MACHOTO MOBEJICHUSI PU pabOTeE C BEIIECTBAMU, & TAKKE B CUTYaLIUSIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4aeMbI€ MPU U3YYCHUU XUMHH, IS
pellieHus 3aa4, CBA3aHHBIX C OKPY>KaIOIIeH MPUPOAHON CPpEeaon, sl TTOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEM U MyTeH MX pPEIIeHUsT MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITUII,
runore3a, (QakT, CUCTEMA, TPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IpEeAMETax W ITO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIEHHUIO YYEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XUMHUYECKUX TMOHSATUU (BBIACIATH WX XapaKTEpHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMU), UCHOJIb30BAThH
MOHSATHS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpPOIlECCe TMO3HAHUS TOHATUS (MPEeaMETHbIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJEMEHTa), XMMHUYeckas ¢opMyna W ypaBHEHUE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBIATH U XapaKTePU30BATh CYIIECTBEHHbBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciieqoBarejbLCKHe 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI sl (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETeHNE OMbITa M0 TUIAHWUPOBAHUIO, OpPraHU3AlMM W TIPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJeIaHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



yMEHUE TPUMEHSATh pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(pOpMaIlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTl UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpeCcTaBICHUs HHOPMALIK U
WUTIOCTPUPOBATh PpEIIAeMbIe 337a4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpad)vku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAJIU3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIeIOBATEILCKON JEATEIHbHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBbCKOr0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOUIEH IPUPOIHON
Cpenbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YUeOHbIe N1eiCTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO/€ TrUaora u (Wim) JUCKYyCCUM) MO CYyIIECTBY
oOcyxmaemMoii TeMbl, (QOPMYJIHPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOTO OMbITa,
1ab0opaToOpHOI pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIaCOBaHUS
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEICICHUEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M NMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTD, BIOUpATh Hanbosee 3PpPeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSATh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUN 33JaHUM C YUYETOM
IOJTyYEHUS] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduuecKkue A IpeAMeTHOH o0nacth  «XUMHUS», BHUIBI
NEATeIbHOCTH 1O  TOJYYEHWI0 HOBOIO  3HaHMs, €ro HHTEpIpeTalny,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xony oOyuenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpOIHAST M HEOJAHOPOHAs), BaIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
o0MeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOH A((EKT peakinm,
SJIpO aToMa, SJIEKTPOHHBIN CJIO0M aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBs3b, MOJISIPHAS U HEMOJISIpHAS KOBaJICHTHAs CBSI3b, HOHHAS
CBSI3b, WOH, KaTHOH, aHWUOH, pPACTBOP, MaccoBas JOJis BEIIeCTBa
(mpolLleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHUII;

* HCIOJB30BaTh XUMHUYECKYIO) CHUMBOJIMKY [IJII COCTaBJieHUS (opMyi
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJIAcCy COEIUHEHUM To
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounad noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabaune «llepmomuueckas cucTtemMa XuMHYeckux siaemeHToB J[. H.
MeHnpneneeBay € UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YUClIo dJIEKTPOHOB
U pacrpeesieHle UX MO 3JEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YUCIy U COCTaBy YYACTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIaCCOB, MOATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTrHO3UPOBAaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TIPOTEKAHUS XHUMHYECKHUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO »dJeMeHTa Mo (opMmysie COeOUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJAUTE PACUETHI 10 YPABHEHHUIO
XUMUYECKOUN pEeaKIny;

IPUMEHSTh OCHOBHBIE OINEpALMU MBICIUTEIIbHON JEATEIbHOCTH — aHaJIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTU3aluIo, KiIacCUu(UKaIHio,
BBISIBJICHUE MPUYMHHO-CIEJICTBEHHBIX CBSI3€d — JUII M3y4YEHHS CBOWCTB
BEIIECTB M XHMHMUYECKMX pEaKIUi, ECTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIA U MBICJICHHBIN);

CJIe10BaTh MPaBUJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opy/soBaHHEM, a Takke IMpaBWwiaM oOpallleHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMIOJHEHUIO JIaOOpaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOM
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMUYECKHE KCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TTOMOIIBIO MHIUKATOPOB (JIaKMYyC, (heHON(PTAICHH, METUIIOPAHK

U IpyTHeE).

K koHiry oOyueHust B 9 kiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX IIOHATHUN: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas pPEeaKUusl, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PEKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEeoOpaTUMbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEaKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHUE, AJIIOTPOIIHS,
aM(OTEepHOCTb, XUMUYecKas CBSI3b (xoBaJeHTHAsI, HMOHHas,
METAJUTUYECKAs ), KpUCTAIUIMYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKOW pEaKUUH, MPEAEIbHO AOIMYCTUMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUH U
MPUMEHSITh 3TU OHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIUM;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEIUHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PAacCTBOpPAaX HEOPTaHWYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmnunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «modoyHas
noarpynna (b-rpynna)», manbsie u OOJblIME MEPUOIBI, COOTHOCUTH
0003HauEHUS, KOTOPHIC UMEIOTCS B IEPUOANIECKON TaOIIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUUYECKHX DJIEMEHTOB (COCTaB U
3apan  sApa, oOlIee YHCI0 JJIEKTPOHOB U pACHpEesieHHEe HUX 110
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpejerax MallbIX NEepPUoJOB U
[JIABHBIX MOJArPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMIME W ClenuPUUecKue XUMHYECKUE
CBOWCTBAa NIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIMKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIMI HOHHOTO



oOMeHa, ypaBHEHHMS peakiui, TMOATBEPKIAIOMIUX CYIIECTBOBaHUE
TCHETUYECKOM CBS3HM MEXK/Ty BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITUi
IIOCPEJICTBOM COCTABJICHHSI SJICKTPOHHOTO OaJlaHca 3THX PeaKInii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX TPEBpaIleHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJIF0O XHMHYECKOIO JJIEeMEHTa 1o (GopMylie COCIMHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHHIO
XUMUYECKOUN peaKInu;

coOJTr01aTh TIpaBuMJIa MOJIb30BAHMS XUMUYECKON TTOCYI0N B TJa00paTOPHBIM
obopymoBaHueM, a TakKe TMpaBuja oOparieHusi C BEIECTBAMH B
COOTBETCTBHM C HMHCTPYKIIUSMH II0 BBIITOJTHEHHUIO J1a00OpaTOPHBIX
XUMUYECKHUX OTBITOB I10 MOJYYSHUIO U COOUPAHUIO Ira3000pa3HBIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOoro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHUII-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JEATeTLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIluI0, BBIIBICHUC
NPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 M3YYCHHS CBOWMCTB BEIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBCHHO-HAyYHBIE METOABbI IO3HAHUS —
HAOJIFOICHNE, M3MEpPEHHe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM W
MBICJICHHBI ).



3. TEMATUYECKOE IIJTAHUPOBAHHME C YYETOM PABOYEM

INPOI'PAMMBI BOCIIUTAHUA

8 KUIIACC
JJ1eKTpOHHbIE HH(POBbIE
No KoauvecTBO 5 P unpp
o Tema ypoka YacoB o0pa3oBaTe/ibHbIE PeCYpPChI
[Ipenmet xumuu. Pons xumun B
1 JKM3HM 4eiloBeKa. Tema u 1 bubmorera [TOK
' https://m.edsoo.ru/ff0d210c
BEIIICCTBA

) [lonsTHe 0 MeTOIaX MO3HAHUS B | bu6nuoreka [JOK
XUMHHA https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B

3 71a00paTOPHH U IPUEMBI 1 bubmorera [IOK

patop P https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a00paTOPHBIM
o0opyI0BaHUEM»

4 YucThic BelecTBa U CMECH. 1 bu6mmoreka [JOK
CriocoOsI pa3aeneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmecei (Ha 1 bu6mmorexa [{OK
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COIIN)»

bu6mmorexa [IOK
6 A 1
TOMBI H MOJCKYIIbE https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DJIEMEHTBI. 3HAKH
7 (CUMBOJIBI) XHMHYECKUX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB

8 [IpocThic U CIIOXKHBIEC BEIIECTBA 1 bubmorexa [TOK

p Hl https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MONCKYJISIPHOS YUCHHE 1 bubmorera [TOK

YIPHOC Y https://m.edso0.rw/f0d2d50
3aKOH MOCTOSHCTBA COCTaBa

10 BEIIECTB. XMMUYCCKas 1 bubmnoreka [JOK
¢dbopMmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX DJICMECHTOB
OtHocuTeNnbHaAs aTOMHAs

11 Macca. OTHOCHTEIbHAS 1 bubmorera [TOK

' https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAsl Macca
12 MaccoBas 107151 XUMHYECKOr0 1 bu6mmoreka [IOK

9JICMCHTA B COCJMHCHHUHN

https://m.edsoo.ru/ff0d350c




13 KomnuectBo BeniecTBa. MoJib. bubmnoreka [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230

14 dusznyeckre ¥ XUMHUYECKHE bu6mmoreka [JOK
SIBJIEHUS. XUMHAUYECKast pEaAKLUs https://m.edsoo.ru/ff0d37fa
[TpusHaku u ycnoBus

15 MPOTEKAHUS XUMHUUECKUX bubmorexa HOK

p . https://m.edsoo.ru/ff0d3al 6
peakuuit
3aK0H COXpaHEHHUs MaCChl
16 BEIIeCTB. XMMHUYCCKHUE bubmorexa HOK
HHeCTE: https:/m.edsoo.ru/fR0d3b88
ypaBHEHUS
Breraucnenus Koam4yecTBa,

17 MaccChI BEIISCTBA I10 bu6nuoreka [JOK
YPaBHEHUSAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuaecKkux

18 peakiuii (coeuHeHus, bu6nuoreka [JOK
pa3JI0KEHUS, 3aMEIECHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHUMKIoneAUuCT. O000IIeH e U bubmmorexa [IOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alus 3HAaHUI
KonTponbnas pabora Nel mo
20 TeMme «BeliecTBa U XUMHYECKHUE bubmorexa LHOK
B https://m.edso0.ru/ff0d4290
peaKLum»
Bo3nyx — cMmech razos. Coctan
21 Bo3ayxa. Kucnopoa — »iaemeHT bubmmorexa HOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
u ipocTtoe BemiecTBo. O30H
dusznueckne U XUMHUIECKHE

” CBOMCTBA KHCJIOpO/Ia (peaKkiuu bubnuorexa [JOK
okucieHus, ropenue). [lonsarue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObI mosTyueHust

” KHCJIOpOJia B J1abopaTopuu 1 bubmmoreka [JOK
[IPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii a3 ekt xumMnaeckoi
peaKkIuu, MOHATHE O

24 TEPMOXHUMHYECKOM YPaBHECHUH bubmorexa LIOK

p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKHUX
peaKIusIx
25 Tomnmuso (He(dTh, yroibs u bubnuorexa [JOK




MeTaH). 3arpsi3HeHHE BO3/1yXa,
CIIOCOOBI €T0 MPEIOTBPAIICHHS

https://m.edsoo.ru/ff0d4c4a

[Tpaktuyeckas padora Ne 3 mo
teme «llonydyenue u cobupanue

bu6nuoreka [JOK

26 KHUCII0pOa, U3YUYEHHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTBY
Bonopon — anemeHT u npoctoe
27 BeIerSTlfo. Haxoxnenue 113) bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
pupojie
duznyeckre 1 XUMHIECKHE
28 CBOMCTBa BOJIOPO/IA. bubmorexa LOK
https://m.edsoo0.ru/ff0d4dd0
[Ipumenenue Bonopona
bu6mmorexa [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMSX httos://m.edsoo.ru/f0d50d2
30 Crioco6pl IoJTy4eHus1 BOJAOPO1a bubmmorexa [IOK
B JJabOpaTopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 no
31 teMme «Ilonmydyenue u cobupanue bubnnorexa [JOK
BOAOPOJA, U3YUEHUE €TI0 https://m.edsoo.ru/ff0d4{42
CBOWCTBY
0 MossipHbiii 00bEM Ta30B. 3aKOH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béma,
13 KOJINYECTBA BEILIECTBA r'asa 1o bubmuoreka [JOK
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00BbEMY
Brruucnenust 00bEMOB ra3oB 1Mo
14 YPaBHEHUIO pEaKlu Ha OCHOBE bubanorexa [HOK
3aKOHA O0OBEMHBIX OTHOIIICHUM https://m.edsoo.ru/ff0d5708
razoB
15 PuznyecKkre 1 XUMHIECKHE bubnuorexa [JOK
CBOMCTBA BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsiTue bubmuoreka [JOK
00 MHIHKATOpax https://m.edsoo.ru/ff0d59e2
Boja kak pactBoputens.
Hacebiiennsie u
37 HEHACBILIEHHBIE PACTBOPBI. bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEILIECTBA B
pacTBope
18 [TpakTuyeckas padora Ne 5 o bubnuoreka [IOK

teMe «IIpurorosnenue

https://m.edsoo.ru/ff0dSeba




pPacTBOPOB C ONPEIETEHHOM
MacCOBOH JoJieu
pPacCTBOPEHHOTO BEIIECTBA»

Konrponsnas padora Ne2 mo

bu6nuoreka [JOK

39 teme «Kucnopoa. Bogopon.

PO #OPO https://m.edsoo.ru/ff0d6342
Bona»

40 OKcupl: COCTaB, bubmuoreka [JOK
KJaccuduKaius, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u xumMuyeckue

A1 CBOMCTBA KMCJIOTHBIX, bu6mmoreka [IOK
OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHUSA: COCTaB, bubnuorexa [JOK
Kiaccuukaius, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca

13 [TonydyeHne n xumMnyeckue bu6nuorexa [IOK
CBOWCTBa OCHOBAHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bu6mmorexa [IOK
KJaccu(uKalus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue u xXumu4eckue bubnnorexa [JOK
CBOMCTBA KMCIJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CII0COObI bu6nuoreka [IOK
MOJIYYEHUS, XUMHUYECKNE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuyeckas padora Ne 6.

Pemenne skciepUMEHTAIBHBIX
47 3aaa4 o teMe «OCHOBHBIC bubmorexa HOK
A https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUIN
['eneTnueckast CBSI3b MEXIY
48 KJIacCaMU HEOPTraHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9a50
CO€IMHEHUI

49 O060061IeHne 1 cucTeMaTH3aus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no

50 TeMe "OCHOBHBIE KJIacChl brmmorexa HOK

. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCIMHEHHI
IIepBble TONBITKU
51 KJIACCU(UKAINY XUMHYECKUX bubmmoreka [JOK

anemeHToB. [IoHsTHE O IpymnIIax
CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/00ad9ffa




[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6mmorexa [IOK

52 XHMHUYECKUX djieMeHToB /I, M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuoapl, rpyniibl, HOATPYIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocraB bubnnorexa [JOK
aTOMHBIX s1ep. M30Tombl https://m.edsoo.ru/00ada342
CrpoeHue 371eKTPOHHBIX
55 000J10YeK aTOMOB DJICMECHTOB bubmuoreka [JOK
[Tepuoanueckoit cucremsi /. . https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHHUIO B bubnmnoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuognueckoro
57 3aKOHA JJIs1 pa3BUTHS HAYKU U bubnnoreka [JOK
npaktuku. [[. 1. Menaenee — https://m.edsoo.ru/00ada96e
YYEHBIM, NIEAaror U rpaXKJaHuH
PesepBHbIil ypok. O6001IeHIE
53 Y CHCTEMAaTH3alHs 3HaAHU / bubmuorexka [JOK
Bceepocculickas nmpoBepoyHas https://m.edsoo.ru/00adb33c
pabota
Kontponbnas pabora Ne4 o
teme «CTpoeHue aroma.
59 XuMHUYecKas CBSI3by / bubmorexa HOK
. https://m.edsoo0.ru/00adb486
Bcepoccuiickas npoBepouHas
pabota
60 DIEeKTpOOTPULIATEIbHOCTh bubmuorexa [JOK
aTOMOB XMMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumuyeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBanenTtHas nossipaas bubnuorexa [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
63 KoBasientnast nenonsipHas bubnmnorexa [JOK
XAMHAYECKAs CBA3b https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 Creneup oxkucneHs https://m.edsoo.ru/00adae28
65 OKucauTenbpHO- bubmuoreka [JOK

BOCCTAHOBUTCIIbHBIC PCAKIINN

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




bu6mmoreka [IOK

66 OKucauTenu 1 BOCCTAHOBUTEIIH 1 hitps://m_edsoo.r/00adb076
PesepBubIil ypok. O6001eHne

67 Y CUCTEeMaTH3anus 3HaHWH 1Mo 1 bubnuotexa [JOK
teme «CTpoeHue aroma. https://m.edsoo.ru/00ad9cb2
XUMHUUECKasi CBSI3b)»

68 PesepBHblii ypok. O60011eHNE | bubnnorexa [JOK
Y CHUCTEMaTHU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 63 4

[TPOTPAMME




9 KUIACC

DJIEKTPOHHBIE
nudpoBbie
Koan4gecTBoO bp
ACOB oOpa3oBaTe/ibHbIE
q
Ne n/m Tema ypoka pecypeb
Bcero
[lepuoauueckuii 3aK0H.
1 Ilepunoanueckas cucTeMa XUMHYECKUX 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adb59e
sneMeHToB [. 1. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHYECKHUX DJIEMECHTOB 1 bubmorexa LHOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPTaHNYECKNX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buner XuMHu4eckoil CBSI3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KounTponsnas pabora Nel no Teme

5 «IToBTOpenue u yriaybOiaeHne 3SHaHUI 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiaccay

6 Knaccudukanus XuMHUUecKux peakui | bubnumorexa [IOK
10 Pa3JIMYHBIM [IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IIoHsITHE O TOMOI€HHBIX U 1 bubmmorexa [IOK
p ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIIMIX
[ToHsTHE O XUMUYECKOM PaBHOBECHH.

g ®DakKTOpPHI, BIUSAIOIINE HA CKOPOCTh 1 bubmuorexa [JOK
XMMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢
XUMHUYECKOT'O0 PAaBHOBECHSI

9 OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTHUECKON

10 mucconuani. CUIbHBIE U CIIa0bIE 1 buGnuorexa [IOK

’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounnrle ypaBHEHUS peaKIIuu 1 buGnnorexa [IOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE IIPEACTABICHUIL 00 1 bubnnorexa [IOK
. p https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI
13 XHMHYECKHE CBOMCTBA COJICH B CBETE 1 bu6nmoreka [JOK




MpPEICTABICHUI 00
ANEKTPOIATHICCKON TUCCOITUAITTT

https://m.edsoo.ru/00add8b2

14 ITonsiTue o TuapOIN3E Coyei bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK
15 O06o001enre u cucTeMaTru3aIus 3HaHUI
- 1 https://m.edsoo.rw/00addd12
16 [IpakTuueckas padora Ne 1. «Pemnienue bubnuorexa [IOK
JKCIIEPUMEHTAIIBHBIX 3a]1a9) https://m.edsoo.ru/00addbfa
KonrtponbHas pabora Ne2 o reme
17 «DNEeKTPOIUTHYECKAS TUCCOITUALIHS bubmorexa HOK
P A HHAHHA https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0mas xapakTepucTHKa rajJoreHoOB.
18 XuMHYECKHE CBOMCTBA HA IPUMEPE bubmorera [TOK
P P https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
. bu6mmorexa [IOK
19 XHMHYECKHUE CBOMCTBA, MOJyYEHUE,
https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTuueckas pabora Ne 2 o reme
20 «ITomy4yeHne COISTHON KUCIOThI bubmorexa HOK
y N . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTB»
Brruucnenust no ypaBHEHUSIM
21 XAMHUYECKUX PEaKIUi, €CJIM OJIUH U3 bubmorexa HOK
PCAKIHH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepuCcTHKa 3JIEMEHTOB bubnnorexa [HOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnmoTpormHbie MOIH(GUKAIIUHA CEPHI.
P ¢ N P . bu6mmorexa [IOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B
. https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHUE CBOWCTBA CEPhI
24 CepoBoiopo1, CTpocHHE, (PU3HUSCKHE bubmmoreka [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KUCIIOTA,
25 dusznyecKue 1 XUMUIECKIE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XHUMHYECKUE PEAKIINH, JICKAIINEC B
OCHOBE MPOMBIIIICHHOTO CItoco0a
2% IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COCTUHEHUSIMU
cepol
7 Brrurcinenue MaccoBoit 1071 BeIXOAA bubmuorexa [JOK

HPOIYKTa peaKkiuu

https://m.edsoo.ru/00adec8a




OO6mras XxapaKTepuCTHKa JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE B

bu6mmoreka [{OK

28
npupoje, Gpu3nIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeeat
CBOICTBA
AmMMHaK, ero Gu3nIecKue u

29 XUMHYECKHUE CBOMCTBA, MOJy4YeHHUE U bubmorexa HOK

’ Y https://m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTuyeckas padora Ne 3 o reme
30 «[TonmyyeHne aMmmuaxka, U3y4eHUe ero bubmorexa HOK
N ' 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gusndeckue u bubmuorexa [JOK
XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 no0opennii. XUMHYECKOe 3arpsa3HEeHre bubmorexa LHOK
yaoop T p https://m.edsoo.ru/00adf518
OKpYXKaroIIei cpeibl COeAMHEHUSIMHU
azora
Docdop. Oxcun dhochopa (V) u

33 q)occf))o pHaﬂ I(I/ICJ'I((l))Ta (1)(1)1/1:31/1(‘1e3:1<1/1e " bubmorexa LHOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, IMMOJTyYCHUE
Hcnons3oBanue gochaToB B KauecTBe

34 MUHEPATBHBIX YI00PCHHIA. bubmmoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 Ipu Eae g)mnlr){ecxie 1 XUMHAYECKUE bubnnorexa [IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux pusudeckue u

36 XUMHUYECKHUE CBOMCTBA. bubmuoreka [JOK
DKosornyeckre npoodaeMbl, CBI3aHHBIC https://m.edsoo.ru/00adfebe
¢ okcugom yriepoaa (IV)

37 YronpHasg KUCIOTa U €€ COTH bubmorexa HOK

https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme

18 "IlosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauectBenHnas peaxiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
rnoH"

[TepBoHauanbHbIE MOHATHUS 00
39 OPTraHMYECKHUX BEIIECTBAX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIJIepoaa
40 Kpemuuii u ero coeauHeHuUst bubmmoreka [JOK




https://m.edsoo.ru/00ae080a

[IpakTuueckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME

bu6mmoreka [IOK

41 .

«BaxHene HeMeTaIIBI U UX https://m.edsoo.ru/00aec0bf2

COETMHEHU S

KonTponbHas padora Ne3 o teme

42 «Baknenme HeMeTaJUIbl U UX buGnuorexa [IOK

https://m.edsoo.ru/00ae0el8

COEIUHEHUSY

OO01mas xapakTepuCTHKa XUMUIECKUX

3JIEMEHTOB — METAJIJIOB.

43 Meramnndeckas CBsI3b U bu6nunoreka [JOK
METAJUTNYECKasi KPUCTAJIINIECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUECKUI P HAIPSHKEHUI buGnnorexa [IOK

p P p https://m.edsoo.ru/00ael 156
METAJLIOB
O06111e cnocoObl MOTyYSHHS
MeTtawioB. CriaBbl. Beluncienus mo

45 aBHEHUSIM XUMUYECKUX PEaKIUI bubnnorexa [IOK
yp p ’ https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMECH

46 IToasATHE O KOPPO3NU METAIIOB bubmorexa LIOK

PP https://m.edsoo.ru/00ael1278
Bu6nuoreka [JOK

47 €JIOYHBIE METAJLIBI
m https://m.edsoo.ru/00ae14b2

43 OKcubl ¥ THIAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2

49 [IlenouHO3eMeTbHBIC METAILIBI — bubmuoreka [JOK
KaJILIIMA YU MarHui https://m.edsoo.ru/00ael5e8

50 BakHelme coefuHEeHU KaJIbIN bubmmnorera [IOK

A H https://m.edsoo.ru/00ael5e8

51 O00011eHre U cUCTEMaTU3ALNs 3HAHUI

5 JKEcTKOCTh BOJEI U CIOCOORI €€ bu6nmoreka [JOK
yCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme

53 "XEcTKOCTL BOABI 1 METOELI €€ bubnmorexa [IOK

" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bu6mmoreka [IOK
54 AmroMuHuR
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBOWCTBA OKCHIA U bubnnoreka [JOK




TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUBI U COJIM JKETIe3a bubnnoreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMaTU3ALNs 3HAHUI
[Ipaxktuyeckast padora Ne 7. Pemenue
59 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmoreka [JOK
«Baxueiiye MeTamIbl 1 UX https://m.edsoo.ru/00ae3de8
COCJIMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIU, ECIIH OJIUH U3
60 pEeareHToB /1aH B U30BITKE WU bubmmorexa [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCcOBOH JI0JIM BBIXOJa MMPOTyKTa
peakuuu
61 O0o001IeHNe U cHCTeMaTU3alus 3HAHUH
Kontponbnas padota Ne4 o reme
62 «Baxnenmue MeTaJlIbl U UX
COCIMHECHUS
63 BemectBa u matepuainsl B bubnuorexa [JOK
IMOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE bubnmoreka [JOK
OKpYXKAaIOIIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubanorexa [JOK
9KOJIOTHYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBuslit ypok. O600m1ieHue u bubnuorexa [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O000meHne u bubnuoreka [IOK
crucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IEHNE U bubnuoreka [IOK

CHCTeMaTH3allus 3HaHU!

https://m.edsoo.ru/00ad9cb?2




4. MIPOBEPSEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHO#

OBPA3OBATEJIbHOMN ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero o0pa3oBaHus

1

IIo Teme: ((HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC ITIOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSATHH: aToM,
MOJICKYJIa, XUMHYECKHUH DJEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OIHOPOJHAs W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, mMaccoBasi JOJs XMUMHYECKOTO
dJIEeMEHTa B COSAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKass peaKIlus,
KIacCUpUKAlMs peakuuid: peaklud COSAMHCHUS, PEaKluu
pasoKeHHs, PEaKIMH 3aMEIICHUS, PEaKIMh OoOMeHa, 9K30- |
SHIOTEPMHUUYECKUE PEAKIINH, TEIUIOBON 3(D(eKT peakuuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MIPOLIEHTHAs! KOHIIEHTpAIHs) B pacTBOpe

1.2

HIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBLIX XHMHUYCCKHX HOHATHUA U

MMPUMCHATDH 5TU IOHATUA IPHU OITMCAHNU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHUUYCCKYIHO CUMBOJIMKY IJISI COCTABJICHUSA (I)OpMy.]'I

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN

1.4

pacKpbIiBaTb CMBICII 3daKOHOB COXpaHCHHA MACChbl BCHICCTB,
MMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJAPHOI'O0 YYCHUS, 3aKOHa

ABoraapo

1.5

OnpeaAciAiTb  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6HHapHBIX

COCANMHCHHUAX

1.6

KJIacCU(PUIUPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 10 TEIJIOBOMY 3(PPeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYKO MOJICKYJIAPDHYIO U MOJISIDHYIO MACChI

BEILIECTB




1.8

BBIUUCIIATH MAaCCOBYIO JIOJIIO XMMHYECKOTO JJIEMEHTa 1o (opmyJe

COCIUHCHHUA,

1.9

BBIYUCIIAATD MACCOBYHO IOJITO BCIICCTBA B paCTBOPEC

1.10

MIPUMEHSITh €CTECTBEHHOHAYUYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
U3MEPEHHE, MOJEIUPOBAHME, OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

[To Teme: «BaxkHeilme npeACcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCHI,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OonpecacCIATb NPUHAAJICIKHOCTL BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COEMHEHMI 110 popMysiaM
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KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA
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XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3INYHBIX KJIACCOB, MOATBEPK/Iasi OMUCAHNE NPUMEpPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMUMHYECKHX

peakuui

2.5

IMIPOrHO3NpPOBATH CBOMCTBA BEHIISCTB B 3aBHCHUMOCTH OT UX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XUMHYCCKUX

HpeBpaHIeHI/II\/'I B PA3JIMYHBIX YCIOBHUAX

2.6

CIEAOBaTh MpaBWJIaM IMOJb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSMHU 10 BBHITIOJHCHHUIO
1a60PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATh M MIPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 Pacro3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IMOMOIIBIO

UHAUKATOPOB (JakMyc, (heHosTaaer, METUIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakIuu

ITo teme: «Ilepmomnueckuii 3akoH u Ilepumonmueckas cucrema
xumuueckux anemeHtoB JI. M. MengeneeBa. CTtpoeHHe aTOMOB.

Xumundeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuum»

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: AApPO aToMa,

AJICKTPOHHBIA CJIOW aToMa, aToOMHas OpOWTal b, paguyc aroma,




XUMHYCCKasa CBA3b, IOJIApHAasd W HCIOJApHAs KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HWOHHAA CBA3b, HWOH, KaTHOH, AHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(bI/ILII/IPOBaTB XUMHNYCCKHUEC 3JICMCHTBI
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OIMCBIBATh U XapaKTepu30BaTh TabanuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3ivyaTh MOHITHUSA «IJIaBHas
noarpynna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» B «OOJIbIINE) 1(510) 500218331

3.4

packpsiBaTh cMbich [lepuoamueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKOW  3aBUCUMOCTH
CBOICTB XUMHUYECCKUX DJICMCHTOB oT nux TIOJIOKECHU S B

IIepuonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckas  cucremMa  XuMH4Yeckux  anemeHtoB .M.
MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKHUX DJEMEHTOB (COCTaB M 3apsl sjapa, oOlee 4Yucio

9JICKTPOHOB M PACHIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

onpeaciIATb  CTCIICHb  OKHUCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCAUHCHUAX

3.7

OMpeNesATh BUJ XMUMHYECKOW CBA3M (KOBAJICHTHAas M WOHHAs) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPoOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((BCH.[QCTBO U XUMHYCCKas pCaKIus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: PpacTBOD,
ANEKTPOJIUTHI, HEITEKTPOJIUTHI, SIEKTPOIUTHUECKAS THUCCOLMALINS,
peakIMu MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtuMble nu HeoOpaTUMble peakuuu,
OKHCJINTEIbHOBOCCTAHOBUTEIbHBIE peaxkuuu, OKUCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE U BOCCTAHOBJIEHUE, aJIOTPOIIUS,

aM(I)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaJ]eHTHa}I, HOHHAasd,




MeTaJlJIn4ecKasi), KpHUCTauIMyecKasi peni€rka, CIUIaBbl, CKOPOCThb

XUMHYECKOM peaKuu

1.2

WIUIFOCTPUPOBATHL B3aUMOCBA3b OCHOBHBLIX XHUMHUUYCCKUX MOHATUH U

MPUMCHATH 3TU IOHATUA TP OTMCAHNU BECUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIAAITh YPAaBHCHHA BHGKTPOHHTHHGCKOﬁ Jucconan KHUCIIOT,
1IEJI0Ye M COJIeH, TOJIHbIE M COKpAIIEHHBIE YPaBHEHUS PEAKIIMM

HOHHOr0 OOMeEHa

1.4

PaCKpBIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

Ilo Temam: «HemeTannbl B uX COCIUHCHUA» U «MeTamiel 1 UX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) O0OmMe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAs
ONMCaHHWE TPUMEPAMH MOJCKYJSIPHBIX W HWOHHBIX ypaBHEHHIA

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJIATH YPABHCHUA peaKum”I, MNOATBCPKAAOIMUX CYIICCTBOBAHUC

TCHETUYECKOM CBA3H MCXKIAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUYCCKHUX HpeBpaIJ_[CHI/Iﬁ B pas3JIMYHbIX

YCIOBUSX
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CIEAOBaTh MpaBWUJIaM I[OJb30BAHUS XHUMHUYECKOM TIOCYyIOW H
1abopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAaIEHUS C
BEIIECTBAMU B COOTBETCTBMM C HMHCTPYKLUMSIMU MO BBITOJIHEHUIO
1ab0PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a)

2.5

MNpOBOAWTL pPC€aKUWK, IMOATBCPKIAAIONINC Ka4eCTBEHHLI COCTaB
pa3IUYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHI-,
Opomuna, woamna, KapOonar, ¢Qocdar, cunmkar, Cynbdar,
THPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI M3Y4YE€HHBIX METAJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOpPaX HEOPIAHUYECKUX BEIIECTB

[To Teme: «XuMHS U OKpY>KaroLIasi cCpeaay

3.1

pacKpbIBaTh CMBICT OCHOBHBIX Xumuueckux mouaruit: [IJK

BCIICCTBA, KOPPO3Hd METAJIJIOB




3.2

MPUMEHATh OCHOBHBIC OMNEPAIMH MBICIUTEIBHOU JEATEIHBHOCTH —
aHaIM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMATH3alluIo,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUIsI M3Yy4YCHHS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHil; €CTeCTBEHHOHAYYHbIE
METOAbl TO3HAHUA — HAOJIOJIEHWE, W3MEpPEHHEe, MOJEIUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICJICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HepBOHa‘IaHBHHe XUMHNYCCKHUC ITOHATHUA

1.1

[Tpenmer xumun. Poias XuMuM B KU3HU YellOBEKa. XUMUSL B CHCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHHE

BCIICCTB

1.2

[MousTHE 0 MeTOAAX ITO3HAHUS B XuMHUHU. YucTeie BerecTBa U cMecu. CriocoObl

paszaeneHust cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue diaeMeHThl. CHMBOJBI XHMHYECKHX

251eMeHTOB. [IpocThie U c0XkKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popMyiia. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHocuTenbHAasE aToMHas — Macca.
OtHocutTenbHass MoJeKyJsApHas Macca. MaccoBas J0/s  XHMHYECKOTO

9JICMCHTA B COCAMHCHNHA

1.5

KonnuectBo Bemectsa. Moinb. MossipHas macca. B3auMocBsi3b KOJIM4ECTBA,
Macchl W YHMClIa CTPYKTYpPHBIX €IMHHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHNYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMUUECKHE ABICHUS. XUMHUECKas peakius U e€ MpU3HaKU.
3aKOH  COXpaHEHMs  MacChl  BeUlecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudpukanus  XuUMHYECKUX  peakuuidl  (COCAMHEHHUS,  Pa3JIOKEHUS,

3aMeleHus, o0OMeHa)

1.7

XHMMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYAOH, C
npaBuIaMu paboTHI B Ja00OpaTOpUU M TpUEMaMu OOpaIeHus ¢ JIa00paTOPHBIM
o0opysoBaHHEM, W3Y4YCHHE M ONUCaHuEe (U3MUECKUX CBOHCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHHEe (u3ndyeckux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYINKE, KUTICHUE W KOHJICHCAIIUS BOJIbI) U
XUMHYECKHX (TOpeHHe CBeYM, [pPOKAJIMBAHME MEIHON  MPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHHM, HAOJIOJEHHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAHMS XUMHUYECKHUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUAOM Oapus, paszloKeHUe

ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOCHCTBHE Keje3a C paCTBOPOM




comu Meau(Il), m3yuenue criocoboB pa3aesieHus cMecei (C TOMOIIbI0 MAarHHUTA,
¢GuIbTpOBaHKE, BBIMTAPHUBAHKE, AUCTUWILIAIMS, XpoMarorpadus), IpoBeICHUE
OYUCTKH TIOBAPEHHON CONM, HAONIOJCHWE ¢ ONHCAaHHE pPEe3yJIbTaTOB
NPOBEJICHUS OMBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAacChl, CO3/IaHUEC

MoJieJIe MOJIEKYJI (I1apOCTEPKHEBBIX)

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciaopon — aneMeHT M mpocToe
BenlecTBo. HaxoxaeHue kucimopoaa B npupoje, PU3ndeckue U XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoObt
MOJIyYyeHHUsl KHUCIopoJa B Jaboparopuu W MpOMbIIIeHHOCTH. KpyroBopor

Kuciopoa B npupoae. O30H — anoTponHas MoIupUKAIM KHCIOPoaa

2.2

TennoBoil 3¢ ¢dexkT XUMUUECKOH peakuuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- M PHJIOTEPMHUYECKHE peakuuu. TOIIMBO: yroib U METaH. 3arps3HeHue

BO3/yXa, YCHWJIEHUE MapHUKOBOTro 3 deKTa, pa3pylieHue 030HOBOTO CIIOS
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Bonopon — snement u nipocroe BemecTBo. HaxoxkaeHne Boxopoa B IPUPOAE,
¢u3MuecKkre M XUMHYECKHE CBOMCTBA, TNPUMEHEHHE, CIOCOObI MOIyYeHMS.

Kucnorts! 1 conu
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MounsipHbiii 00bEM ra3oB. Pacy€Thl Mo XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBopuTenb. PacTBOpHI.
Hacepliennbie 1 HeHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 10y BelIecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBopoB B Mpupojie U B KU3HU yesnoBeka. KpyroBopot
BOJBI B TMpHUPOJE. 3arpsA3HEHHWE MPUPOIHbIX BoJA. OXpaHa W OYHCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coemuHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB: CoJieoOpa3yromniie (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHbIE) H
HeconeoOpazyromue. Homenknarypa okcunoB. Ousndeckne ¥ XUMUYECKUE

CBOIicTBa OKCUAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccuduxanuss ocHOBaHMM: IMIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHknaTypa ocHOBaHui. DU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHuil. [lomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxauust kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHe cBoiicTBa KuciaoT. Pan aktuBHocTn MetaiuioB H.H. bexerosa.

[Tonyuenne kucior

2.9

Comu. Homenknarypa cosieil. @u3znueckre U XUMHUYECKHE CBOWCTBa COJIEH.




[Tonyuenue coneit

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COCI[HHCHHFI

2.11

XUMHUYECKUN DKCIIEPUMEHT: KauyeCTBEHHOE OMPEJEICHUE COJCp KaHUS
KHCJIOpOJla B BO3MyXe, MOJydeHHe, coOupaHue, paclio3HaBaHUE U M3yueHUe
CBOMCTB KUCJIOPO/A, HAOIIOICHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJAOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpAIleHUs] TopeHus (1moxapa), 03HaKOMJICHHE
¢ oOpa3lilaMu OKCHIOB M OIMCAaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHe,
pacmo3HaBaHHe U HU3Yy4YeHHE CBOMCTB Boaopoja (TOpeHue), B3auMOJeiicTBIe
BOJIOPOJIA c OKCHJIOM meau(1l) (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOIOJCHHE OOpPA3I[OB BEHIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHUs] BEIIECTB C  Pa3IMYHOMN
pPacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MaccoBOM
JIOJIE pacTBOPEHHOTO BEILIECTBA, B3aUMOAECHCTBUE BOABI C METAJJIAMHU
(matpueM u KanbleM) (BO3MOXXHO MCIOJIb30BaHUE BHUIACOMATEPUATIOB),
ONpeJIeJICHUE PACTBOPOB KHCIOT M IIEIOYEH C IMOMOIIbI0 HHIUKATOPOB,
UCCIIeIOBaHHEe OOpPa30B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHHUs OKpPAaCKU HHIWKATOPOB B pPACTBOpPax KHUCIOT U
niesiovei, n3ydeHue B3aumojerctus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIOThI, KHUCJIOT C METajulaMH, pEeaKIUil HeUTpalu3aluu, MOJy4YeHHE
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTaula JPYyTUM U3
pacTBOpa COJM, pEIIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «Baxueime

KJIaCChl HCOPTraHNYCCKUX COCHHH@HHﬁ)}

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIACCH(PHUKAINK XUMHUYECKHX JJIeMEHTOB. lloHsATHE O
rpyImnax CXOJHBIX JIEMEHTOB (IIEJIOYHBIC U HIEJTOYHO3EMENIbHBIC METAJLIH,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT amdoTepHbIe

OKCHUAbI U TUAPOKCHUBI

3.2

Ilepuonnueckuii 3akoH. Ilepumoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuonnass © UIMHHONIEPUOAHAS  (OPMBI
[lepuoanueckoii cucrtembl xumuueckux osnementoB J[.M. Mengeneena.
IIepuonst u rpymnmbl. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB

nepruoaa M rpymuiibl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




ANIEKTPOHHBIX 000JI04eK aTroMOB TEpBBIX 20 XUMHYECKHX DIIEMEHTOB
[Tepuonuueckoit cuctemol [[.1. MenaeneeBa. XapakTepucTHKa XUMHYECKOTO

AJIEMEHTA MO ero noyuoxenuto B [lepuoanueckoit cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TPYNNaM U TEepUOJaM.
3nauenue [lepuoanyeckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenzaeneeB — yu€Hbli U

IPaKIaHUH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJIipHAsST ©  HEMOJNSIPHAs)) CBS3b.

SHGKTPOOTpHHaTeHBHOCTI) XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkuun. Hpoueccm

OKHCJICHUS B BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIHN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BC€IICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE THAPOKCHUAA ITMHKA C pacTBOpaMH KHUCJIOT U
I_I_ICJ'IOLIGI\/'I, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIHUX NPUMEPBI OKHCIUTCIBHO-

BOCCTAaHOBUTEJBHBIX peakluil (ropeHue, peakliuu pas3ioKeH!s, COETMHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BenectBo 1 xumnueckas peakuusi. [loBropenue

1.1

[Tepuonnueckuii 3akoH. I[lepuoanueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.U. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX JJIEMEHTOB NEpPBBIX TPEX IEPUOJIOB, KalMsl, KaJlbLUi U HX
COCIMHEHUI B COOTBETCTBMM C IOJIOKEHMEM 3jieMeHTOB B I[lepmommueckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHue BeIIECTBA: BHUABI XUMHUYECKON CBS3U. THIMBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTkn W BUJAa XUMUYECKOW cBs3u. Kiaccudukamuss 1 HOMEHKJIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHAapOJHAas W TpUBHUAJbHas). XUMHUYECKUE
CBOICTBa BEIIECTB, OTHOCSUIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COG,Z[I/IHeHI/II‘/'I, TCHCTHUYCCKAs CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKUX peakiuid Mo pa3iuyHbIM MpU3HaKaM (10 YHUCITY

M COCTaBy yYacCTBYIOLIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3P (eKTy, 1Mo




W3MEHCHHIO CTCTICHEH OKHCIICHHS XUMHUYCCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
o  y4acCTHUIO KaTaJm3aTopa). OK30- H OHAOTCPMUYCCKHUEC pCaKIUU,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYICCKOM peakunu

1.4

[TonsiTne 00 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHUYECKOM
paBHOBecuH. DakTOpbI, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW PEaKLUU U

IMMOJIOKCHUEC XUMHUYICCKOT'O paBHOBCCH:

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  IEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBleHUE ypaBHEHMH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN € HCIOIB30BAaHUEM METOMA

AIIEKTPOHHOTO OaslaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annoHbl. MeXaHU3M AMCCOIMAIINH BEMIECTB C PA3INYHBIMU BUAAMHU
XUMHUYECKoH cBs3u. CteneHs auccoruanui. CUiabHbIE U ca0ble AIEKTPOIIUTHI.
Peaxiun monHoro oomMeHa. Y cnoBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBAa KHCIOT,
OCHOBaHWUW U COJEH B CBETE TMPEACTABICHUNH 00 AICKTPOIUTUUECKON

JUCCOoIHalu. KauecTBeHurie pCaKu Ha HUOHBI. ITonsTue o THAPOJIN3C colei

1.7

XUMHYECKUN IKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPHCTAJUTMYECKUX
PEIIETOK HEOPraHWYECKUX BEIECTB — METAIJIOB U HeMeTasioB (rpadura u
anmMasa), CJIO0KHBIX BEUIECTB (XJIOpHIa HATpUs); UCCICJOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW PEAaKIMH OT BO3JCHCTBUS PAa3UYHBIX (PAKTOPOB;
UCCJIEJOBAaHHE  SJEKTPONPOBOJHOCTH  PAacTBOPOB  BEIECTB, Ipolecca
JUCCOLMAUU  KUCIIOT, Inenodeil M cojeld (BOSMOXKHO MCHOJIb30BaHHE
BU/ICOMATEPHAJIOB); TPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIUX IPH3HAKU
IIPOTEKaHUsl peakluuil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJIEICHUE
raza, oOpa3oBaHHE BOJBI); OIBITOB, HWIUIIOCTPUPYIOIIUX  HPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxmmii (ropenwue, peaxuu
Pa3NOKEHUs, COCJMHEHHS); PpaclO3HABAaHHE HEOPraHWYEeCKUX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKUUil Ha MOHBI; PEUICHUE YKCIEPUMEHTAIBHBIX

3a1a4

HemeTamne! 1 ux COCIUHCHUA

2.1

OO6mrast xapaktepuctuka rajgoreHoB. (OCOOEGHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTernmeHu okucieHus. CTpoeHue u (U3HUECKHE CBOWCTBA

MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MpPUMEpE XJIopa




(B3auMojielicTBUE C METalllaMu, HEMETaJIaMH, 1Iel104amMu). XJI0POBOJOPOI.
ConsiHass KUCIOTa, XUMHUYECKHE CBOICTBA, IMOJy4Y€HHUE, NPUMEHEHHE.
JelicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeka. Baxueimme

XJIOpHUAbl M UX HAXOXKICHUC B IIPHUPOIAC

2.2

OO6mrast xapaktepuctuka 3iaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIEC CTeNeHN OKUCIIeHus. CTpoeHHe U PU3HMUECKUe CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBbIE MOIU(PUKALNUU
KHCII0poJia M cepbl. XMMHUECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE,
busznyeckue W XuUMHUeckue cBOMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKcHI0B. CepHasi KUCIO0Ta, (PU3NUECKUE U XUMHUUECKUE CBOMCTBA
(oOmue Kak ImpeacTaBUTENs Kilacca KUCIOT U creruduueckue). XuMUYECKHe
peaKIyy, Jexalyue B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOIy4YeHHUs! CepHOU
kucnothl. [Ipumenenue. Conu cepHOM KHUCIOTBI, KaueCTBEHHAsl Peakius Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeTUHEHUN B PpUPOe. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COeAMHEHUSAMHU Cepbl (KUCIOTHBIE JOXKIH,

3arpsiI3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro NPeJ0TBPAIEeHHS

2.3

OOmiast xapakrepucTuka 3j1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTEIEHU OKUCIECHUA. A30T, paclIpOCTpPaHEHHE B
npupoze, pusnueckue U XuMuieckue cBoiictea. KpyroBopot a3ora B mpupoe.
AMMHak, ero (u3MuecKHMe W XHUMHUYECKHE CBOMCTBA, TMOJNyuyeHUE U
npumeHeHne. Coiau aMMOHUS, WX (PU3MYECKHMEe W XUMHUYECKUE CBOMCTBA,
npuMeHeHre. KauecTBeHHast peakivsi HA MOHbl aMMOHUS. A30THasl KUCIIOTa,
e€¢ rmosyueHue, (uU3NYECKHMEe W XHMHYECKHE CBoOWcTBa (0oOmIMe Kak
IIpEeJICTaBUTEINS Kilacca KUCIOT U crienupuyeckue). Mcnonb3oBanue HUTPaToB
U coliel aMMOHHUS B KadecTBE MMHEPAJbHBIX YIOOpeHuil. Xumudeckoe
3arpsi3HECHUE OKPYKAIOMIEH CPelbl COSTUHEHUSMH a30Ta (KUCIOTHBIC JOXKIH,

3arpsI3HEHUC BO3AyXa, ITOYBbI U BOI(OéMOB)
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docdop, amnorponHsie MoguduKauu Gocpopa, GpU3NIECKUe U XUMUUECKHE
ceorictBa. Oxcua dochopa(V) u dochopnas xucimora, dusmdyeckue u
XMMUYECKHE CBOMCTBa, mosryueHue. Mcmonp3oBaHue (ocdaToB B KauecTBe

MUHEPATBHBIX Y100pEHUM

2.5

OOmast xapakrepuctuka 3meMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIC CTENEHH OKHCICHHS. YTJEpOoJ, aJUIOTPOITHBIE
MOTU(UKAIH, PACIPOCTpAaHEHHWE B TpUpojae, (U3NYECKHEe U XUMHUYECKHE

cBoiictBa. AncopOuusi. Kpyrosopot yrieposna B npuposae. Okcubl yriaeposa,




nux (1)I/I3I/ILI€CKI/IC U XUMHUYCCKHUEC CBOﬁCTBa, HeﬁCTBHe Ha JXUBBIC OpraHU3MBbI,
MOJy4YeHHe U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa(lV); rumore3a rIo0ambHOTO TOTEIUICHHS KIMMATa; TMapHUKOBBIN
apdekT. YronbHas KUCIOTa M €€ coyd, UX (PU3MYECKUE U XUMHUYECKUE
CBOIICTBa, MOMy4YeHHE U NpuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHsbl. Vcronp30Banue kKapOOHATOB B OBITY, MEJHUIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

HepBOHaanBHBIe MOHATHUS 00 OpTraHN4YCCKUX BCHICCTBAX KAaK O COCAUHCHUAX
yrieposaa (MeTaH, 3TaH, ATWIEH, aleTHJICH, 3TAaHOJ], TIIMIEPHH, YKCYCHas
kuciota). Ux coctaB u xumudeckoe ctpoenue. [lonsarue o Omomormuecku
BO)XKHBIX BEIECTBAX: JKHpaX, OelKax, YrJIeBOAaX — M WX POJIH B KHU3HU
yenoBeka. MaTepualbHOE E€JMHCTBO OPTraHMYeCKUX M HEOPraHMYEeCKHX

COECIUHEHUN

2.7

Kpemuwnii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TOJy4YCHHE U
npumenenne. CoequHeHusi KpeMHusi B mpupojae. OOmue mpencraBieHuss 00
okcune kpemuusA(IV) u kpemuueBoit kuciaore. CHIMKATHI, KX UCIIOJb30BaHUE
B 6I>ITy, MCIUIIUHC, IIPOMBINIJICHHOCTH. Baxueiiniue CTPOUTCIIbHBIC
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpobiemMbl
6€3OHaCHOFO HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCQZ[HGBHOI\/JI

KHU3HU

2.8

XHUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBE/ICHUE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPUI-
MOHbl M HAONIOZCHHE MPHU3HAKOB MX MPOTEKAaHHUS; OMbBITHL, OTpakKarollue
¢du3nuecKkre U XMMUYECKHE CBOICTBA rallor€HOB U UX COCMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHATIOB); O3HAKOMJIEHHE C O0pas3lamMu XJOPHI0B
(rayloreHN1I0B); O3HAKOMJIEHHWE C oOpasuamu cepbl M €€ COCITUHEHUSIMHU
(BO3MOXHO HCTIOJB30BAaHUE BUIECOMATEPHUANIOB); HAOIIOJEHUE TIpoliecca
o0yrnuBaHus caxapa IMoJ JAeWCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIOTHI;
M3y4YEHHE XMMHUUECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIOTHI, IPOBEACHUE
KaueCTBEHHOW peaknuu Ha cynbpar-uoH W HAONIOACHHE TNpHU3HaKa e&
MIPOTEKAHUS; O3HAKOMJICHHE ¢ (PU3NICCKUMU CBOMCTBaMH a30t1a, pocdopa u
UX COeNMHEHUHN (BO3MOXHO HCIOJIh30BAHUE BHIEOMATEPUANIOB), 0OpaszlaMu
a30THBIX U GOCPOPHBIX YAOOPEHHUI; TIOTydeHUE, COOUpaHue, Paclio3HaBaHHE
U U3y4YCHHE CBOWMCTB aMMHaKa; MPOBEJACHHUE KaueCTBEHHBIX PEaKIUil Ha MOH
aMMOHHST ¥ ¢ochaT-HOH ¥ W3YYCHHE MPHU3HAKOB WX INPOTEKAHUS,

B3aUMOJICUCTBHE KOHH@HTpHpOBaHHOﬁ a30THOM KHUCIOTHI C MEJIbIO (BO3MO)I(HO




UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJIEIEH KpUCTaNIMYECKUX
peméTok anmasza, rpadura, (QynnepeHa; O3HAKOMJIEHHE C MPOLIECCOM
azcopOLMU paCTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTrasa; MoJy4eHue, COOMpaHue, pacro3HaBaHUE M M3yYEHUE CBOWCTB
YIJIEKUCIOro Tra3a; MpPOBEACHHE KAyeCTBEHHBIX peakuuil Ha KapOoHAT- U
CUJIMKAT-UOHbl W M3y4YEHHE IPU3HAKOB HMX IPOTEKAHUsS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHbIX

3a1a4 110 TCMC «Baxkneinme HeMeTaJlIbl U UX COCIUHCHU»

Mertannel 1 uxX COCAUHECHUA

3.1

OO01as xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuoauyeckod cucreMe XMMHMUYECKUX 3jeMeHTOB J[.M.
MengneneeBa u ctpoeHusa atToMoB. CTpoeHrEe METAIUTOB. MeTaJinuecKkas CBs3b
U METAIMYECKasl KpUCTAUIMYECKas PEIETKA. DIEKTPOXMMHMUYECKUN Pl

HanpsHKEHUH METaJIOB

3.2

dusznyeckre U XMMHUYECKHe cBoiicTBa MeTamioB. OO1Ie crioco0bl MOTydeHus
MeTasuioB. [ToHATHE 0 KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTajb, YyTyH, JIOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHUE

B 6LITy 1 NPpOMBIIJIICHHOCTHU
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[[lenouynsie MeTamsl: nonoxenue B [lepuogudeckoil cucteMe XUMUYECKUX
anemeHnToB .M. MeHzeneeBa; CTpOCHUE UX aTOMOB; HaX0XKAEHUE B PUPOJE.
duznueckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCcusl
U TUAPOKCHUIBbI HATpUAd W KaJusd. HpI/IMCHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COEeIMHEHUN
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[llenoyno3eMenbHbIE METANIBI MarHuii W KalbIlUA: IIOJIOKCHHE B
Ilepnonnueckoir cucreme xuMuueckux dseMeHtoB JI.MI. Menzeneesa;
CTPOEHHE UX aTOMOB; HaxOXJAeHUE B mpupojae. Ounyeckue u XUMUYECKUE
CBOMCTBa MarHusi W Kaibliusa. BaknHeime coeauHeHHS KainblHsa (OKCH],

THJIPOKCH, cOJH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHHs

3.5

AnroMuHMil: nonoxxeHre B [lepuoauyeckol cucteMe XMMUYECKHX 3JIEMEHTOB
J.M. MenneneeBa, cTpoeHHEe aTOMa; HaxoxkaeHue B mpupone. dusnueckue u
XUMHUYECKHE CBOWCTBAa aIIOMHHHA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCUIA ATTFOMUHUS

3.6

Keneszo: nonoxkenne B Ilepuogmueckoil cucteMe XMMHUUYECKHX 3JIEMEHTOB
JI.N. MenneneeBa; CTpoOeHUE aTOMa; Hax0XAeHUE B mpupojae. Pusnyeckue u

XUMHUYECKHUE CBOMCTBa >kene3a. Okcuabl, ruApokcuanl U conu xkenesa(ll) u




skenesa(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJIICHHE ¢ 00pa3iaMH METAJIJIOB U CIIJIABOB,
X (QU3NYECKUMH CBOWCTBAMU; W3Y4YCHHE PE3YJIbTaTOB KOPPO3UH METAIOB
(BO3MOXKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0CcoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHMJA KalbllUd W HATpUs C BOAOH (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); UCCIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B KHUCIoponae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKINI HA HOHBI
(Maramsi, KaJblus, adTroMUHMS, IMHKa, xkene3a(ll) u xenesa(lll), memxu(Il);
HAOII0/ICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS [JITAMCHH HOHAMY HATPHSI,
Kamusi ¥ Kanblus  (BO3MOXXKHO — UCIOJB30BAaHUE  BUAECOMATEPUAJIOB);
uccienoBaHne aM(pOTEPHBIX CBONCTB THMAPOKCUAA ATIOMHHHS U THAPOKCHUIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BakHeiie MeTabl

U UX COCIUHCHUA»

XuMHA U OKpYyXKarolas cpeaa

4.1

Hosrie MaTCepHrajibl U TCXHOJIOTUH. BemectBa u MaTcpuajibl B MMOBCEHEBHOM
JKM3HU YeI0BeKa. XUMUS U 310pPOBEE. be3omacHoe nCIIOIB30BaHNE BEMIESCTB U
XHUMHUYCCKUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ oMOIIb IMPU XUMHUYCCKUX OXKOrax M

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxartoriei cpenst [TJIK. Ponb xumun B pelieHNH SKOJIOTHUECKUX MPOOIeM.
[TpupoaHbIe MCTOYHUKH YTIIEBOAOPOAOB (Yroib, MPHUPOIHBINA Ta3, HEQTH),

MPOAYKTBI UX nepepa60TI<H, HUX pOJib B 6LITy U IIPOMBIINIJICHHOCTH

4.3

XUMHAYeCcKHM OKCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTcpHrajioB (CTCKHO, CIIJIaBBbI

METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS 0OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SIBIICHUH MNPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHMUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIEH KyJIbTypbl M IMPAaKTHUYECKON
NeSITeIbHOCTH 4EJIOBEKa B YCIOBHAX COBPEMEHHOIO OOLIECTBA;

IIOHUMAaHHUEC MECTa XUMUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCHICCTB W HU3YUYCHHA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIOJB30BATH MOACIU  IJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 cepax npodeccoHaTbHOMN NEATEHHOCTH, CBI3AHHBIX C XUMHUEH
Y COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHUYECKOH HAYKH, YTO TO3BOJUT OOYYArOIIMMCS PacCMAaTPUBATH
XUMHIO Kak cdepy cBoed Oynymed mnpodeccHoHaNbHON
NEATCIIbHOCTH W CICNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
NpopUILHOIO TpeaMeTa NpU Tepexoje Ha YPOBEHb CPEIHEro

oO1ero oopasoBaHus

BianeHune cucreMold XMMHUYECKMX 3HAaHUM UM yMEHUE INPUMEHATH

CUCTCMY XUMHUUYCCKUX 3HaHPII>i, KOTOpaA BKIOYacCT:

2.1

Ba)XHEHIINE XMUMHUYECKUE TIOHATUS: XUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OAHOPOIHAS U
HEOJHOPOJHAS CMECh, OTHOCHTEIILHBIC aTOMHAs W MOJICKYJISIpHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHasd Macca, MOHﬁpHBIﬁ
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKIysi, peakluu COCIUHCHHS, PEaKIUH pPAa3JIOKEHUs, PEaKIUu
3aMeIleHus, peakiiud oOMeHa, TeIIoBol Y(PdeKT peakiuu, dK30- U
SHIOTEPMHUUECKUE PEAKIIMU, PACTBOpP, MACCOBASI JOJISI XUMHUYECKOTO

OJIEMCHTa B  COCAMHCHHMHM, MacCoBad JOJII MW  IPOLCHTHAasA




KOHLICHTpalKs BEUIECTBA B PACTBOPE, AAPO ATOMA, SJIEKTPOHHBIN CIOM
aToma, aToOMHas OpOuTajb, PaJUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHS, XUMUYECKas CBS3b, AIEKTPOOTPULATEIBHOCTb, MOJISPHA
U HEIOJISIPHAs KOBAJICHTHAS CBsI3b, MOHHAS CBS3b, METAJUIMYECKAs
CB$I3b, KpUCTAJUINYECKAS pEIIETKA (ATOMHAs1, HOHHAsI, METAJJIMUEeCcKas,
MOJIEKYJIIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEUIEKTPOIIUT,
NEKTPOJIUTHYECKAsT JUCCOLMALMS, PEAKIMU HOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHME U BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, Karanmusarop, IIJK, kopposus

MCTAJIJIIOB, CIIJIaBbI

2.2

OCHOBOIOJIAraloIMe 3aKOHbl XMMMM: 3aKOH COXPaHEHMsI MacChl,
nepuonnueckuil 3akoH J[.MI. MenzeneeBa, 3aKOH IIOCTOSHCTBA

coCTaBa, 3aKOH ABOraapo
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TEOPUU  XUMHHM:  ATOMHO-MOJICKYJISIpHAsT ~ TEOpHs,  TEOpHs

BJICKTpOJII/ITquCKOﬁ Jucconuanumn

Bnaaenue ocHoBaMH XHUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBWIBHO HCIIOJNB30BaTh W3yUCHHBIC BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpajJbHbIE YJIOOpEHHs, METalIbl U
CIUIaBBbI, TPOIYKTHI MEpPepabOTKH  MPHUPOJHBIX  HCTOYHUKOB
YTICBOIOPOAOB (YTJIsi, IPUPOJTHOTO ra3za, HepTH) B OBITY, CEITLCKOM
XO3S1CTBE, Ha NPOM3BOJCTBE M TOHWMAHHWE 3HAYCHHUS IKHPOB,
OenKoB,  YIJIEBOJOB  JJISi  OpraHM3Ma  4YEJIOBEKa;  yMEHHE
NPOTHO3MPOBATh BIUSHHE BEIIECCTB M XUMHUYECKUX IMPOILECCOB Ha

OpraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOAHYIO CpPELy

32

YMCHHUC UHTCTPUPOBATH XUMUUCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX MPEIMETOB

3.3

HaJM4yue ombITa paboThl C Pa3IMUYHBIMU UCTOYHUKAMHU UHGOpMaIUU
110 XMMHUM (Hay4yHas M Hay4HO-TIONYJIIpHAsl JUTEepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUE 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCUIECTBAX, HUX
OpeBpalliCHUAX U MNPaKTUYCCKOM  NIPUMCHCHUMU W  YMCHUC

WCIIOJIb30BaTh €€ 7S pelieHus ydeOHO-T103HaBaTeIbHbIX 3a4a4

BH&}IGHI/I@ OCHOBaMH ITOHSATHIHOI'O arrmapara 1 CHUMBOJIMYECKOI'O




SA3bIKa XUMHH JJIs1 COCTaBJICHUA (1)0pMy.]'I HCOPraHN4YCCKUX BCUICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMH XUMHYECKOM

HoMmeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue o0bsSCHATH CBA3b MOJOXKEHUS d1eMeHTa B Ilepuoanueckoi

CUCTCMC C 4YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5 XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsn sjpa, OOIIee YuCiIo
AJNIEKTPOHOB), pacCHpeeIEHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX NEPUOIOB, KATUSI U KaJTbLIU
IIpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (palnyc aToma, IeKTPOOTPUIATETbHOCTD),
6 MPOCTBIX M CJOXHBIX BEIIECTB OT IOJOKEHUS DSJIEMEHTOB B
[lepuognueckoit cucteme (B MajblXx MepUoJax M  TJIaBHBIX
MOATpyMMax) 1 3JIEKTPOHHOTI'O CTPOCHUSI aTOMa
7 YMmenue kinaccupuIpoBaTh:
7.1 XUMUYECKUE TIEMEHTBI
7.2 HEOpPraHUYECKUE BEIIeCTBa
7.3 XUMHYECKUE PEAKIIUU
8 YMeHnue onpeaensiTh:
g1 BAJICHTHOCTh M CTETICHb OKUCJICHHUS XUMHYECKUX AJIEMEHTOB, 3apsi
. HOHA
22 BHUJI XUMHUYECKOW CBSI3U U THUIl KPUCTAUIMYECKON CTPYKTYphl B
' COCTMHCHHSIX
8.3 XapakTep Cpeibl B BOJHBIX pACTBOPAX BEUIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu3oBaTh (PU3NUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, aiamas,
9.1 KpeMHHH, a30T, docdop, cepa, XJIOp, HATPUMA, KaIWi, MarHHM,
KaJIbIIUH, aTFOMUHHM, JKEJI€30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
99 MetaoB [-IIA rpynn, amromunus, menu (1), nunka, xenesa (I u

I11), oxcuas! yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,

dbocdopnas, yroapHas, KpeMHHEBasI KICJIOTA U UX COJIH)




9.3

MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOWCTBAa BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOEHHUsI, IPUMEHEHUE BELIECTB B
3aBUCUMOCTM  OT HMX CBOMCTB, BO3MOXXHOCTb IPOTEKaHUS

XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

10

YMeHue cocTaBisITh MOJICKYJIAPHBIC H HOHHBIC YPABHCHU peaKHHﬁ,

B TOM 4YHCJIC:

10.1

peakuuiit HFOHHOTO OOMeHa

10.2

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

10.3

WIUTIOCTPUPYIOIHUX XHUMHUYCCKUC CBOMCTBA HU3YYCHHBIX KJIACCOB

(TpyIiI) HEOPraHUYECKUX BELIECTB

10.4

MOATBCPIKAAIOIUX TCHECTUUCCKYTIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATh (IPOBOIUTE PACUETHI):

OTHOCHUTEIIbHYI0 MOJIEKYJIIPHYI0O U MOJIIPHYKO MAacChl BEILECTB,

MacCCOBYIO JOJIIO XUMHYCCKOI'0 3JIEMCHTA B COCANHCHUUN

11.2

MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,

11.3

KOJIMYCCTBO BECUIECTBA U €0 MaccCy, 00beM ra3on

11.4

0 YPAaBHCHUAM XUMHYCCKUX peaKIII/Iﬁ U HaXOoauThb KOJIHNYECTBO

BCIICCTBA, 00BEM U MacCCy p€arcHTOB HJIU MIPOAYKTOB PCAKIIUN

12

Bianenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJlaMH  HAy4YHOro To3HaHusl (HabmoaeHue,
HU3MEPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHUE) TIPU U3YyUECHUU BEILIECTB
U XMMHYECKUX SIBJICHHM;, yMeHue c(hopMyIHpoBaTh HpodieMy H

MIPEUIOKUTD IIyTU €€ peLICHUs

12.2

Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMUYECKOU

MOCY 10 M JIa0OPaTOPHBIM 000PYA0BAHHEM

12.3

TpaBUIaMU 0e30macHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HU, IIPaBUJIAMH IIOBEICHUS B
Lesix cOepexeHus! 340POBbsl U OKPY’KaIOLIEH MPUPOIHOU Cpelibl;
MIOHMMaHKe Bpefa (OMacHOCTH) BO3ACUCTBUS Ha )KUBbIE OPTaHU3MbI
OnpeeaEHHBIX BEILIECTB, croco0oB YMEHbILIEHUS u

npeaAOTBPAIICHUA UX BPCAHOT'O BO3ACHUCTBUS

13

Hanuuue MNPaKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICOAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

N3YUYCHUC n OIIMCaHHuC (1)I/I3I/IT~I€CKI/IX CBOICTB BCIICCTB,




O3HAaKOMJICHHC C (1)I/I3I/I‘~I€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIbITHI,

WJTIOCTPUPYIOIIUC TPHU3HAKU IIPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3Y4YCHUC crmoco0oB pPasaciICHUs cMmecel

13.3

MOJIy4eHHE KHUCIOpOoJa M H3YyYEHHE €ro CBOWCTB; IOJyuYeHHUE
BOJIOPOJa ¥ U3YUYEHUE €T0 CBOMCTB; MOJyUYEHHE YTIEKUCIIOTO ra3a u
M3y4YeHHE €ro CBOMCTB; IMOJyYeHHE aMMHaka M HU3Y4YEHHE €ro

CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OINpPEAEIEHHOW MacCcOBOM JoJel

pacTBOPEHHOTO BEIIECTBA

13.5

NPUMEHEHHE  HMHAMKATOpoB  (JlakMyca,  METWJIOpaHXxa U
(beHondTanenHa) A ONpeaesieHUs] XapakTepa cpesibl B pacTBOpax

KHCJIOT U LIEJI0Yer

13.6

UCCIICZIOBAHME M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHUE B3aUMOJICHCTBHSI KUCIIOT C METaJIIaMH,
OKCHJIaMH  METAJJIOB,  pPaCTBOPUMBIMH W HEPaCTBOPUMBIMH
OCHOBaHMSIMU, COJISIMU; TOJY4YEHHE HEpPacTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO0 MeTaula JApPYyrMM M3 pacTBOpa COJIH;
UCClIeIOBaHHE aM(OTEPHBIX CBOMCTB THUIAPOKCUIOB AIIOMHHUS H

[UHKA

13.7

pelIeHue SKCIePUMEHTANIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCIUHEHHI» «DNEKTPOIUTHYECKAS
aucconuanusay; «BaxHeHIe HEMETaUIbl M WX COCAMHCHHS);

«Baxknenne MeTalIbl U UX COCOAUHCHUA»

13.8

XMMHUYECKHE  OKCIIEPHMEHTHI,  WUIIOCTPUPYIOIINE  IPU3HAKH
NPOTeKaHHUs PeaKLUii MOHHOTO OOMEHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOPAaxX MOHBI XJIOPHI-, OPOMHUI-,
nomua-, cyinedpar-, ¢ocpar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJPOKCH-NOHBI, KATHOHBI AaMMOHHMSI, MarHusl, KaJIbIINs, ATIOMUHNS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

NPENCTaBISITh PE3yJbTaThl JSKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNbCTB, TpaQUKOB U TAOMUIl U BBISBISATH SMIIMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMUBATDH CBA3HU MCXKOY pc€ajibHO Ha6J'IIO,Z[aCMBIMI/I

XUMHUYCCKUMHU SBJICHUSAMU U HpoHecCaMu, IMPOUCXOAAIIMMU B




MaKpo- 1 MEKPOMHPE, OOBSICHITH MPUIHMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa'-IaJ'H)HI)Ie XUMHWYECKUEC ITOHATHS

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJIBI XHUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA.

1.3

Xumudaeckast (bopMyna. BaneHTHOCTP aTOMOB XHMMHYECKHX JJICMEHTOB.

CreneHp OKUCICHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OTHOCHUTENNbHAS MOJICKYJIsIpHasdg Macca. MaccoBas J0JIA XUMHYECKOT'O 9JICMCHTA

B COCAMHCHUU

1.5

KonnyectBo BemectBa. Monb. MossipHas Macca. MossipHblii 00BEM Ta30B.

BzanMocBs3b KOJIMYCCTBA, MAaCChl 1 YUCJIa CTPYKTYPHBIX CIUHHIL BEIIECCTBA

1.6

dum3nyeckre U XUMAYECKUE SBICHUS. XHUMHUUECKas pCaKkuus u e€ IMPU3HAKH.

3akoH COXPAHCHUSA MACChl BEIICCTB. XHUMHYECKHUE YpaBHCHUA

Hepnozu/lqecxnﬁ 3dKOH H HepnonnquKaﬁ CHUCTCMAa XHMMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

IIepnonnueckuit 3akoH. Ilepumonnueckass cucremMa XHMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. [lepuonbl u rpynmnbl. OU3HYECKUI CMBICI MOPSIIKOBOTO

HOMEpa, HOMEPOB MEpHOJa U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. Dnektponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepuonnueckont cucremsl [I.1. Menneneena
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3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB XUMHUECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kalublus (paguyca aToOMOB, 3JEKTPOOTPULATEIbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COEAMHEHUH B
COOTBETCTBUHU C TIOJOXKCHHEM »dJIeMEHTOB B Ilepuommdeckoit cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BemiecTsa

3.1

Xumuyeckasi cBs3b. KoBaneHTHas (moyispHasi W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  dJeMeHTOB. oHHas  CBs3b.

MerTannuueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aToMHasi, HOHHAs, MeTaJlJIM4ecKast),
3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUAA

XUMHUYECKON CBA3U

Baxueiime npencTaBuTeNM HEOPraHMYECKUX BemIecTB. HemeTtamibl U ux

COCIMHCHHMUA. MeTtamisl 1 BX COCIUHCHMUA

4.1

Knaccudukanuss u HOMEHKIAaTypa HEOPTaHUYECKHUX COCIUHEHUH: OKCHUIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yronme; OCHOBaHUHM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCIIOT (KUCIOPOACOJAEpKAIMEe U OECKUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

Ou3nyeckue M XHUMHUYECKHME CBOMCTBAa TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPO/1a, XJIOpa, KUCIOPOJIa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHU

4.3

du3znueckue U XMMHYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJIid, Marivisd U KaJbluWs, aJIIOMUHHA, KCIIC3a. SJICKTpOXI/IMI/ILIeCKI/Iﬁ

pAx HaprI)KCHI/Iﬁ MCTAJJIOB

4.4

duznyeckue M XMMUYECKUE CBOIMCTBA BOJOPOAHBIX COCJIMHEHUI HEMETAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBAa OKCHJIOB HeMmeTauioB: cepol (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonydenne

OKCHUJO0B HEMETAJIJIOB

4.6

Xumunueckue cBorctBa OKcuaoB: MetaiwioB [A-IIIA rpynn, munaka, meau(Il) u

xenesa(Il, IT). I[Toyyenne okCUI0B METAIIIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBAHWH M aM(pOTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, MuHKa). llomydyeHne ocHOBaHUN U

aM(OTEepHBIX THAPOKCUIOB

4.8

OO0mue XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEpHHUCTOM, cepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHCIIOT

4.9

OO6mue xuMHUYecKue cBOMCTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHuC BOAOPOI4, KHCJIOpOJa, aMMHaAKa,

YTJICKHCIIOTO Ta3a B JJabopaTopuu

4.11

[Tonyuenune ammmuaka, CEpHOI M a30THOM KUCIJIOT B MPOMBILIUIEHHOCTH. O01mune

CIIOCOOBI IMMOJIYUYCHH MCTAJIJIOB




4.12

I'enermueckas cBSI3b MCXKAY KiIacCaMM HEOPTaHNYCCKUX COC[[I/IHCHI/Ifl

XUMHUYECKUE PEAKUU

5.1

Knaccudukanuss XuMHUECKUX PeakUUi MO pa3IMYHBIM MPU3HAKAM: 110 YUCIY
U COCTaBy YYacTBYIOIIMX B PEaKIMH BELIECTB, MO TEIUIOBOMY 3¢ deKTy, mo

W3MEHEHHMIO CTEIICHEH OKHMCICHUS XUMUUECKUX IJIEMEHTOB

52

TennoBoil >pdexT XUMHUYECKOH peakiuH, TEPMOXMMUYECKHE YpaBHEHUS.

DK30- ¥ 3HJIOTEPMHUYECKUE peaKInU. TepMOXUMUYECKHE YPaBHEHNUS

53

OKHCIUTEITEHOBOCCTAHOBUTEIBHBIC PCaKIuru. OKHCIUTEIN U BOCCTAHOBHTEIIN.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHUA. 9JICKTpOHHBII71 OanaHc

OKHUCIIUTEIILHOBOCCTAHOBUTECIILHOM pCaKknuun

54

Teopus 37EKTPOAUTHIECKON Aucconranii. KatnoHsl, aHHOHBI. DIEKTPOIUTHI

W HEOJICKTPOJIUTEI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanum

5.5

PeaKI_II/II/I HOHHOI'0 oOMeHa. Y cCIIoOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTO O6MCHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUM

XHMHS U OKpYyKarolas cpena

6.1

BemectBa n marepuanibl B IOBCEAHEBHOW XM3HM 4YeloBeka. be3omacHoe
WCIIOIb30BaHUE BEIIECTB U XMUMHUYECKHUX PEaKIUi B JIa0OpaTOpuu U OBITY.

HepBaﬁ IMOMOIIb IMPU XUMHUYCCKUX OKOI'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arpsA3HEHUE OKpYKaloIIel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenvHas momyctumasi koHueHTpauus BemectB (IIJIK). Poiap xumum B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YcuieHHe NapHUKOBOTO dddekra,

pa3pymiecHue O30HOBOI'O CJI0s

6.3

[Tpumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCITUHCHHUN B
OBITYy, MEIWIIMHE, MPOMBIIIJICHHOCTH M CEIhCKOM XO03sicTBe. [IpuMenenue
METaJJIOB M CIUIaBOB (CTalb, YYTYH, AIOPATIOMUHUHN, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coennHeHuN. [ToHSITHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIC

CIIOCOOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Tb),

MPOYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3THIEH, alleTUIIEH, TaHOJI, TIULEPUH, YKCYCHAsl KUCIIOTa).
[onsiTre 0 GMONTOrNUecKy BaXKHBIX BEILIECTBAX: )KUPaAX, OEJKax, YIIeBoJax — U UX

POJIM B ) KU3HU YCTIOBCKA




Pacuértnr:

7.1 1o (hopMynamM XUMUYECKUX COCTUHEHUM
7.2 Macchl (MaccoBOi) 10JIM paCTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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