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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIe XUMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tema u BemecrBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI W MOJNEKYJBl. XHUMUYECKHE BIeMEHThl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyiia. BaleHTHOCT aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOAHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHag Macca. MaccoBast oJisi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KomnuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCMHEHUIA.

PU3UYECKUE U XUMHUYECKHUE SIBICHUS. XUMUUYECKAsA peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BeIeCTB. XuMHUueckue ypaBHeHus. Krnaccudukarus
XUMHUUYECKUX PEAKIUM (COCTMHEHMS, Pa3I0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOH MOCY0H, MpaBWjiaMu paboThl B JaOOpaTOPUU H
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM O00OPYI0BAaHUEM, U3YYCHUE U OMHCAHUE
bu3uYeCKNX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOII0JCHUE
dbu3udecknx (IJIaBIICHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B CTYIIKE,
KHIICHUE W KOHJICHCAIUS BOJBI) U XUMHYECKUX (TOpPEHHE CBEUH, NMPOKAIWBAHUE
MEJTHOM TIPOBOJIOKH, B3aMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioxKEHUE TUIPOKCUIA
menu (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopom coiu meau (1),
H3YUYCHHE CIIOCOOOB pa3/CICHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MTOBAPEHHON
CoJiu, HAOJIOJIEHWE W  ONHWCAHUE  pPe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHHE MOJICJIE MOJEKYJI
(IrapocTepKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciaoposn — 3J€MEHT U mpocToe
BelecTBO. HaxoxkaeHnue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakumuu TopeHus). Oxkcuapl. [Ipumenenune xucimopoma. CrocoObI
MOJIyYeHUs] KHUCIIOpoJa B Ja0OpaTopud M NPOMBINIIEHHOCTH. Kpyrosopor
KHCJIOpoaa B ipupojie. O30H — ajutoTpornHas MOIU(pUKAIUSA KUCIOPOa.



TemnoBoii 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
IK30- M JHAOTEPMHUYECKME peakuuu. ToIMBO: yroinb M METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOIr0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Boxopon —snemeHT u npocroe BemecTBo. Haxoxnenue Bonopoaa B Ipupoae,
(bu3nyUecKre U XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsl
Y COJIH.

MonspHblilt 006EM Ta30B. PacduéThl M0 XUMHUYECKUM YPaBHEHUSIM.

@dusnyeckue cBoucTBa BOABL. Boma kak pacrBoputTenb. PacTBOpBI.
HacpbllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJEe U B KU3HU 4YenoBeKa. KpyroBopor BoAbI B IpUpPOLE.
3arpsi3HeHHe NPUPOIHBIX BOJA. OXpaHa U OYMCTKA PUPOIHBIX BO.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJOB:  cosieoOpasyroniue (OCHOBHBbIC, KHUCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Pu3nueckue M XHUMHYECKUE
CBOMCTBa OKCHUJIOB. [loiTydeHre OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHoBaHMM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHnkiiarypa ocHoBaHuii. PU3NUYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [loryueHrne oCHOBaHUM.

Kucnorsl. Knaccudpukanus kucnor. Homenknatypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa cosieil. @uzndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[lonyuenune comnen.

['eneTnyeckas CBA3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIIPEICIICHUE COJAEP)KaHUsl KHUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOuMpaHue, pacrlo3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOJCHHE
B3aMMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
IpeKpalieHus TopeHus (Moxapa), 03HaKOMJICHHE ¢ 00pa3liaMH OKCHJIOB U OTICAHUE
WX CBOWCTB, TMOJy4EHHE, COOMpaHHE, pAClO3HABAaHWE W W3YYCHHE CBOWCTB
BOZIOpOJia (ropeHue), B3auMoieiicTBrue Bojgopoaa ¢ okcuaoM meau (II) (Bozmoxxno
UCIOJIb30BaHUE BUACOMATEPUAJIOB), HAOIIOACHIE 00Pa3I[0B BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHHSI BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIICHHE PACTBOPOB C ONPENEIEHHONW MACCOBOM JOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOJABI C MeTaulaMH (HaTpUEM U
KalblieM) (BO3MOXXHO HCIOJb30BaHHE BHJIEOMATEpPHANIOB), HCCIEIOBAaHUE
00pa3110B HEOPraHNYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKPaCKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, U3YUEHUE B3aUMOJCHCTBUS



okcuna meau (II) ¢ pacTBOpom cepHOM KUCIOTHI, KUCIOT C METaNIaMH, PEaKIUil
HEWUTpaIu3aluy, IOJIy4YEHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula APYTUM U3 pacTBOpPa COJIY, PELICHUE YKCIIEPUMEHTAIBHBIX 33114 I10 TEME
«BakHenIune Kiaccbl HEOPraHMYECKUX COCIUHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoanuyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenpaeneeBa. Ctpoenne aTomMoB. XUMHYECKAsl CBA3b.
OKHCINTEeTBbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie TOMBITKM KIACCH(DUKAIMU XUMUYECKUX dieMeHToB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHbIE OKCUIBI
Y TUAPOKCHUBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas u jimuHHonepuoaHas popmsl [leprognyeckoi
cucTemMbl Xxumuyeckux syemeHtoB /[[. M. Menneneesa. Ilepuonabl M TpyIIIIbL.
@uU3NYECKNNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIHI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX  000J0Ye€K aToMOB TMepBbIX 20 XMMHYECKHMX 3JIEMEHTOB
ITepuonnueckonn cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA IO €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJhyca aTOMOB XHMHMUYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. M. MeunneneeB — y4€HbI U
rpakIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MoJisipHast M HEMOJSPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporniecchl OKUCIEHNS U BOCCTaHOBJIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHUEe O00pa3LoB BELIECTB METANIOB W HEMETAIOB, B3aUMOJIEHCTBHE
TUAPOKCHIA LMHKA C PacTBOpaMU KHCJIOT M IIEJIOYEH, MIPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakliuy pazoKeHHsI, COSUHEHU).

Mexcnpeomemunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPH H3YYCHHUHM XUMHHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MIPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, KilacCuduKamms, MEePUOAUIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, KOH, HYKJIU]I, U30TOIIHI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUM 3apsijl, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BeIeCTBa, Tra3, (U3WYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThl, 3BE3/1bI, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE TIOPO/IbI, TOJE3HbIE
HCKOIaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKus

[Tepnoanueckuii 3akoH. [lepuoanueckast cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWCTB
XUMHUUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHSI, KAIbIUS U X COCAUHEHUM
B COOTBETCTBUM C TMOJIOKEHUEM »3JeMeHTOB B Ilepuomnueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BeIIEeCTBA: BUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIaccaM HEOPraHHUYEeCKUX
COCIMHEHUM, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peaKkIui MO pa3IMdyHbIM MpU3HaKaM (110 YUCTY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIuIoBOMY 3 (dEeKTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX 3JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHS.

[lonsatue o ckopoctu xumuuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHE O TOMOT€HHBIX M TeTEPOTCHHBIX
peakuusx. Ilonarue o karanmse. [IonsTue 0 xumuueckom paBHoecuu. DakTopel,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PpEaKIMU M TOJIOKEHUE XHUMHYECKOTO

paBHOBECHSI.
OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIGKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue YPaBHEHUM

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIb30BAHUCM MCTOJa
SJICKTPOHHOTO Oajanca.



Teopus 3JIEKTPOAUTHYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, anHnoHpl. MexaHu3M AucCOLMAlMKA BELIECTB C PA3JIMYHBIMU BUIAAMHU
XuUMHU4ecKkoil cBsizu. CteneHs auccouranuu. CHUIbHbBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUST peakuii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOINAIIY.
KauectBeHHbIe peakunu Ha HOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMM KPHUCTAIIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTa/uioB (Tpadura M anmasa), CJIOXKHBIX BEIIECTB
(xJopua HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIIU OT
BO3JICHCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCICAOBAHUE  AJICKTPOIPOBOJTHOCTH
PacTBOPOB BELIECTB, MpoIiecca JUCCOIMAIIMH KUCIIOT, IIeI0UeH U coei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHAJIOB), MPOBEJCHHUE OIBITOB, WILTIOCTPUPYIOMIMX
OPU3HAKK TNPOTEKAHMs] peakuidl HMOHHOro obOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, 0Opa30BaHWE BOJbI), OIBITOB, WJUIFOCTPUPYIONIUX MTPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKINi (FOpeHue, peakiuu pas3sioKeHUs,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKHMX  BEIIECTB C  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKIMI HAa MOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtasiibl 4 MX COeAMHEHM S

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUe CBOWMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MMpUMepe Xjlopa (B3auMoeiicTBre
C MeTajllaMH, HEeMeTaJylaMu, Uienodamu). XiopoBoaopod. ConsHas KHUCIOTa,
XMMHUYECKHME CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JleiictBue xmopa U
XJOPOBOJOPOJa HA OPraHU3M 4YeJIOBEKA. BakHenume XJI0puabl U UX HAX0XKIACHUE B
IIPUPOLE.

Ob6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTeNeHU OkucieHus. CTpoeHue u (PU3MUYECKUE CBOMCTBA
MPOCTHIX BEIMIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIIN KUCIOPOIa
U cepel. XumMudeckue cBoicTBa ceprl. CepoBOIOPOJ, CTpOCHUE, PU3UYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEPhl KAK MPEICTABUTEM KHCJIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nuecKrue U XMMUYECKUE CBOMCTBA (00IIMEe KaK MPEeACTaBUTENS
KJlacca KUCJIOT M crneuuduueckue). XUMHUECKUE PEaklMH, JIEKallue B OCHOBE
MPOMBITINICHHOTO CIOco0a TMOMY4YeHUsT CEpHON KHUCIOTHL. [IpumeHeHue cepHOU
KUCIOThl. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnenue ceppl U €€ COENMHEHUN B MpUpoAE. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpellbl COCAUHEHUSMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO1as xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacOpOCTPaHEHHE B MPHUPOJIE,
busnyueckue 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3nYecKre U XUMUUECKHE CBONCTBA, MojlydyeHue u npumenenue. Coau aMMOHMUS,
ux (pU3nYeCcKue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MOJydYeHHe, (PU3MUYECKHME U XHUMHYECKUE
cBoiicTBa (0OImMEe Kak TMpejCTaBUTENS Kiacca KHUCIOT U ChenupuiecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI00pEHUN.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIIM, 3arpsA3HEHUE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amIoTpomHbIE
momudukanuu docdopa, Guznyeckue u xumuieckue cporicrBa. Oxcun dochopa
(V) u dochopnas kucnora, GU3NYECKUE U XUMHUYECKHE CBOWCTBA, IMOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHHUIA.

OO6mas xapakrepuctuka 3neMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO1, ATUIOTPOIHbIE MOIU(DUKALIUY,
pacnpocTpaHeHHe B pHUpoje, pu3ndeckue U XMMUYECKHUEe CBOMCTBA. AJCOpPOITHS.
Kpyrosopor yrinepona B mnpupoae. Okcuibpl yriepoaa, uUx (U3UYECKUE U
XUMHUYECKHE CBOWMCTBA, [IEWCTBME HA JKUBBIE OPraHU3MbI, I[OJy4YCHUE U
MpUMEHEHHE. DKOJOTHUUECKHEe MPoOJieMbl, CBs3aHHbIE ¢ OoKkcuaoMm yriepoaa (IV),
TUIO0TE3a TJIOOATBHOIO MOTEIUVIEHUS KJIMMara, NMapHUKOBBIA 3(@exT. YromapHas
KHCIIOTa U e€ conM, uX (Pu3MdecKkue M XUMUYECKHE CBOWCTBA, TOJMYyYCHHUE U
npumeHeHue. KaudecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM XO35HUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHasl KUCJIOTA).
[IpupogHbIe WCTOYHUKHA YTIIEBOAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HEDTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpax, OeNKax, yriieBojax — U ux
pojiM B JKM3HM UeJOBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOKCTBA, TOJYYCHHE W
npumeHeHue. CoenMHeHUs] KpeMHHUS B ipupojie. O01iue nmpeacTaBieHus 00 oKcuie
kpemaust (IV) u xpemaueBoit kucinote. CHIMKATHI, UX WCIOJIL30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelmire cTpouTeNbHbIE MaTepuaibl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpoOieMbl  0€30maCHOrO  MCITOJIL30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 0Opa3[0OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKaIMue (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEQUHEHHN (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TaJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3liamMu
ceppl U €€ COCIUHEHUSMU (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUATIOB),
Ha0II0/IeHHEe TIpoliecca 00YTIIMBaHMS caxapa IMoJ JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3yYEHHE XUMUUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KauYeCTBEHHOW peaKIny Ha CyIb(}aT-uoH U HAOIIOICHHE TTPU3HaKa e€
MPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOMCTBAMH a30Ta, Gocdopa U uUx
COEIMHEHUN (BO3MOXHO MCIIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u (dochopHbIX yI0OpeHUH, MmoyyeHue, cooupaHue, paclio3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHaKa, MpPOBEJACHUE KAYECTBEHHBIX pEAKIMA HA HOH aMMOHHUA U
dochaT-noH W WU3yuEHHWE TMPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJeJeH KPUCTAUIMUYECKUX PEHIETOK ajiMasa,
rpadura, (QyuiepeHa, O3HAKOMJICHHE C MPOILECCOM aJCcOpOIMU pacTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasza, MOJy4YEHUE,
coOupaHue, pacro3HaBaHWE U U3yYEHHE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U W3YUYCHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTABHBIX 33/1a4 Mo TeMe «BaxkHellne HeMeTayulbl U UX
COEIUHECHUSD.

MeTasibl 4 MX COeAMHEHM S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uX TmonoxeHus B Ilepmoamdeckon cucrtemMe XUMHYECKHX daeMeHtoB [l M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUIoB. MeTayindeckasi CBs3b U
METAJUIMYECKasT ~ KpUCTANIMUecKass  pem€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpsDKeHUH MeTauioB. u3nueckne U XMMHYECKHE CBOMCTBA MeTayioB. OO0mme
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHU METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[llenounsle mMeTasubpl: nosnoxeHue B llepuogmueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B NPUPOJE.
dusnyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbl U
TUJIPOKCUABl HATpus MW Kanusa. [IpuMeHeHue MIeNOYHBIX METAUIOB U MX
COEIMHECHUM.

[llenouyHo3eMeNbHBIE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepnognueckoiut cucreMme xumuueckux 3semeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B pupojae. Ouznueckre 1 XUMUYECKUE CBOMCTBA MarHus U



KaJblusl. Baxkueiiine coequHeHust Kanblus (OKCUI, TUIPOKCU/I, comn). ZKECTKOCTh
BOJIbI ¥ CITIOCOOBI €€ YCTpaHEeHHUSI.

AJrOMUHUIN: TIoJIokeHKE B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. W. MenneneeBa, CTpoeHUE aToma, HaxOXIeHHUE B Ipupone. Pusnuyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Keneso: monoxenue B [lepruoandeckoi cuCTeMe XMMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJIeHUE B npupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCU bl U conn kenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJblIMs, aTFOMUHUS, ITMHKA, XKeme3a (II)
u xenesa (III), menu (I), HaOmroneHWE M OMHMCaHUE TPOIECCOB OKpaIllMBaHUS
MJJaMEHU MOHAMU HaTpusi, Kalus U Kaiablugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIETOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUA aTIOMUHUS U
TUAPOKCHUIA LIMHKA, PELICHUE SKCIEPUMEHTAIbHBIX 3ajad 10 Teme «Baxueunmue
METaJIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoiub npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKawIleh cpeabl (MpeenbHas I0mycTUMast
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poias xumuun B penieHnu 3K0JI0THYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mexcnpeomemunie ceasu

Peanuzanusa MeXnpeaIMeTHbIX CBA3CH MPH M3YYECHHMM XUMHUHM B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSTUM, SBJISIIOIIMXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(PUKalUs, TMEePUOJAUYHOCTh, HAOII0/ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIE]b, SBIECHUE, MAPHUKOBBIN
ek, TeXHOIOTHS, MaTEPUAIIBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIbI,
pPaOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUH 3aps, IIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorus: dortocunres, npixanme, Omocdepa, I3KOCHUCTEMA, MHHEPATIHHBIC
yA0OpEHMS, MUKPOSJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TIOPO/IbI, TOJE3HbIE
HCKOIIaeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJbTaTBl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHS] XUMHUU B €IUHCTBE Y4YeOHOH W
BOCIIUTATEJIBHOMN JIESATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE TMpaBWIaMU W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIA3AIIHN 00yJarOIIHXCA.

JIngyHOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYaromuxcs
PYKOBOJCTBOBaTbCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllMd |
pacIIUpEeHUE OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpMoTHYECKOr0 BOCIMTAHUSA:

[EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO0, TOHWMAaHWS 3HAYEHUS XUMHUYECKOM HAyKH B JKU3HHU
COBPEMEHHOIr'0 O0O0IIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HH(MOpManuei o
MEPEOBbIX JOCTUKEHUSX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaaaHCKOro BOCIIUTAHMS:

MPEJCTABICHUS O COIMAJIBbHBIX HOPMax M TMpaBUJIaX MEXKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOU, Y4EOHOUCCIIEA0BATENBbCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOW JEATETbHOCTH WPH BBHITIOJHEHUU
y4eOHBIX, TTO3HABATEIbHBIX 3aJ1ad, BBIMOJHEHUH XUMHYECKUX SKCIEPUMEHTOB,
CO3JIaHUU YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aHMOITIOMOIITH
B MPOILIECCE ATOM yUeOHOM JesATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBECHUE
U TMOCTYIKU CBOMX TOBAPHUILNEH C TMO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTU HAYYHOT'O MO3HAHMSI:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY Il TIOHUMAaHUS CYIIIHOCTH HAYyYHOW KapTHUHBI MHUpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOJTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAlPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOJUMBIC i OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YHUTATENbCKON KYJbTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJILHOM pPabOTBl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpOld, HOOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHMIO M T[O3HAHUIO, JH0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, MIPOEKTHOM M HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBJIE€HHOCTH W YPOBHS OOy4YeHUS B
JaabHEHIIeM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIEACTBUH U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS alKOT 0, HAPKOTHUKOB, KypEHUs),
HEOOXOIMMOCTH COOJNIONEHUS TIPaBWJI OE30MacCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHOMN KU3HH;

5) Tpy10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY M3YUEHHUIO Tpodeccuil u Tpya pa3IuyHoro poja,
YBaXEHUE K TPYAY U pe3yJbTaTaM TPYI0BOH I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT TNPEeAMETHbIX 3HAaHUM MO  XMMHMH, OCO3HAHHBIA  BBIOOP
WHIMBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCUOHANTBHON CPEE;

6) ’3K0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJ1IecO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emiile, OCHOBE €€ CyIIEeCTBOBaHMUS, MOHMMaHWE IIEHHOCTH 3J0pOBOTIO U
Oe3omacHOro o0pas3a >KHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy MU TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAIOMINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHUH, IS
pELICHMs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLIEH MPUPOTHON CPeo, I MOBBIIIEHUS
YPOBHSI  3KOJOTHYECKOW  KYyJIbTYpbl, OCO3HaHUS TIJ00AJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M MyTell WX peHIeHUs MOCPEJCTBOM METOJOB XUMUHU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbLHOM,
KOMMYHUKATUBHOM U COIMAIBLHOM MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
dbopMHpoBaHUI MUPOBO33pEHUs O0IIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUs, TPUHITHTI,
runore3a, (axt, cucTemMa, MPOLECC, DKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbBIX YUYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOM



HAay4YHOUW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YueOHbIE JCCTBUS (103HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPhIE 00ECIEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCATbHBbIE YYeOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh UX XapaKTEpHbIE
MPU3HAKU, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSATHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTJIENbHBIX (PAKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUIUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTHUBHBIC, I€yKTUBHbBIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKJTFOUCHUS;

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaINpeIMETHBIE), CAMBOJINYECKHE (3HAKOBHIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHUMBOJ JJIEMEHTa), XuMudeckas GopMyna M ypaBHEHHUE
XUMHUYECKON peaklny — MPU PelIeHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

Bba3oBble uccienoBarejibckue JeCTBHUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAKXKE B KAYECTBE OCHOBBI 11l (POPMUPOBAHUS TUIIOTE3BI TIO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

MpUOOPETEHHE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJO0M Mpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €ro pe3ysbTar, (PopMyIHpoBaTh 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OTBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHNPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTyIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JUTEpaTypa XUMHUYECKOTO COJCp)KaHWsA, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHHWBATh IPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIudyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpMAllMd M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacCTM  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBICHUS UHPOpPMALIUUA U
WUIIOCTPUPOBATh PpEIIAEMbIe 3aJa4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
IpyruMu popmMamu rpaduKu U UX KOMOHWHALMAMU;

yMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH MPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHUBepcaibHbIe YueOHble 1eliCTBUSA:

yMEHUS 33]1aBaTh BOIPOCHI (B X0OJI€ IUATIOTA U (UJTM) TUCKYCCUHU) MO CYILIECTBY
oOcyx)naeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS [TPEAJIOKEHHON 3a/1a4K;

YMEHHSI  MPEACTABISATh  IOJYYEHHBIE  PE3yJbTaThbl  [O3HABATEIIBHOU
NEeSATEeNbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAINI0
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOr0 IKCIEpUMEHTa (1abopaTOpHOTO ONBITA,
nabopaTopHOi pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU4EOHOTO MIPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3HMKAIOIIUX NpOoOJeM Ha OCHOBE yuyé€Ta OOILIMX HHTEPECOB M COTrJIacOBAHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUH, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KadyecTBa
BBITMIOJTHEHHOMN pabOThI U ApyTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eiCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanbosee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBIATh WA KOPPEKTUPOBATh
MPEJIOKEHHBIM AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUU 33JaHAM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
MCII0JI30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPe3yJNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp>)KaHMs, YCTAHOBJIEHHOTO JaHHOM (¢enepasbHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crenupuiecKkue Uil TPEAMETHOW oOmact  «XUMHS», BUIBI
JNEATeNIbHOCTH [0  MOJYYEHHIO HOBOI'O  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kjiacce rnpeMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10J1s1 XUMUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(pUKAIUS pPEaKIUi: peakiuu
COCIMHEHUS, PEAKIUU PAa3JIOKEHUs, PEaKIUU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiui,
SAJIpO aToMa, JIEKTPOHHBIN CII0I aToMa, aTOMHAasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBa
(mpolieHTHas! KOHIICHTPAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU OHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIONBH30BAaTh XHWMHUUYECKYIH) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIIHIA;

e OIpENENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHECHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBAJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX IOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHa ABOTrajipo;

e OINKCHIBATH W XapakTepus3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabnmune «llepuoguueckass cuctemMa Xumudeckux osgemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apA]l SApa, OOLIEE YUCIIO JIEKTPOHOB U
pacnpeieseHUe UX 110 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEAKLMH
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIHME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsl OMUCAHUE NTPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU IPOTEKAaHUS XUMHUYECKUX MPEBpPALIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO [IOJII0 XHUMHYECKOTO »3jeMeHTa 1o (opMysie COCIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHUIO
XUMHYECKOUN pEeaKInu;

IPUMEHATH OCHOBHBIE ONEPALH MBICIIUTEIBHOMN 1€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMAaTHU3aIuio, KiacCU(PUKaIHUIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JJI1 M3yUYEHHUS CBOWCTB
BEIIECTB M XHWMHMUYECKMX pEaKIMi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJECIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATH MPaBUIIaM MMOJIb30BAHUSI XMMUYECKOU MOCY 10 1 1a00paTOpHBIM
o0opyJ0OBaHMEM, a TakXke IpaBuiIaM oOOpalleHHs C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO JAa0OpPATOPHBIX
XUMHYECKUX OTBITOB MO TOTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEAEHHOU
MacCcOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOAMTH
XUMHUYECKUE 3KCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJOUYEH U
KHCJIOT C TOMOILbIO MHJIUKATOPOB (JJAKMYC, (PeHON(PTATICHH, METUIOPAHK

U JpyTue).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peaknuu, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYSCKAS JTUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMEHa, Karaau3atop, XWMHUYECKOE pPaBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE pPEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHCJIUTEND, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (xoBajeHTHas, HMOHHAs,
MeTaJTHYEeCcKas ), KpUCTAIUTMYECKAs pEIIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAEIbHO JIOMYCTUMAas KOHIIEHTPALMs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHM U
MIPUMEHSThH 3TU NOHATHUS IPU OMKUCAHUY BEIECTB U UX MPEBPALLICHUI;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (hopMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX DJIEMEHTOB B
COCOUHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJacCy COeOuWHEHUN 1o ¢dopmysaMm, BHII XUMHUYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAMHECHUM, TUI KPHUCTAJUIMYECKON
PEMETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHME: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto (opmy Ilepuoamdeckoil CUCTEMbl XHMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHasg mnoarpymma (A-Tpynma)y U «mnoOodHas
noarpynna (b-rpymma)», maneie u OoJbIIME MEPUOMBI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIuUIIe, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsin Anapa, oOllee YHUCIO DBJIEKTPOHOB U paclpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBACHITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M WX COCIMHEHUHN B Mpeenax MajblX MEPUOJIOB U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOCHUS UX aTOMOB,3

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakluu (M0 YMCIy M COCTaBy Y4YacCTBYIOIIMX B pEaKIUu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENCHEH OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W CHEHUUUECKHEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAs OIMNHCAHUE
MPUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHWW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIN;

COCTaBJISITh YPABHEHUSI DBJICKTPOJUTUYECKON JHUCCOLMALIMM  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOTO JJIEeMEHTa 1o ¢opmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKInH;

COOJTI0IaTh TIPABUIIA MTOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TakXke IMpaBuia oOpalleHus C BeEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO Ja0OpPAaTOPHBIX
XUMUYECKUX OMBITOB M0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCIIoro ras3a);

MPOBOJIUTH PEAKITUH, TOATBEPKIAI0IINE KaYeCTBEHHBIN COCTAB Pa3IMUYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM IyTEM XJIOPHUI-, OpOMUA-, HWOAWI-,
KapOonart-, ¢ocdar-, cuiamkar-, cyibdar-, TUAPOKCHII-UOHBI, KATHOHBI
aMMOHHSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTEPAlIMU MBICIIUTEIILHOMN IESITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATU3alINIO, BBISIBIICHUE IPUUUHHO-
CJICICTBCHHBIX CBSI3€H — JJI M3yYCHHsI CBOWCTB BEIICCTB U XMMHYCCKUX
peaknuii, E€CTECTBEHHO-HAYYHBIE METOABl TO3HAaHUS — HaOII0ICHUE,
WU3MEpEHUEe, MOICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO 4acoB
Ne HaumeHnoBanme pa3iesioB u
KonTpoJbusbie
n/n TeM MPOrpaMMbl Beero
padoThI

Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NOHATHS

Xumust — BaykHas 00J1acTb
C€CTCCTBO3HAHHUA U

1.1 5 0

IIPAKTUYECKON EATEIbHOCTH

YeloBeKa
BemectBa 1 xumudeckue
1.2 . 15 1
peakuuu
Hroro no pazaeny 20

Paspnen 2. BaxkHeilumne npeacTaBuTe/ M HEOPraHMYECKUX BELECTB

Bo3nyx. Kucnopoa. [Tonsitue

2.1 6 0
00 okcumax

59 Bonopoa. Ionstue o 2 0
KHCJIOTaX M COJAX

)3 Boga. PactBopsl. [lonsitue 06 5 ]

OCHOBAaHHUAX

OCHOBHEIE KJIacChI
2.4 . 11 1
HEOPTraHUYECKUX COCTMHCHUI

Hroro no paszneny 30

IIpakTHyeckne
padoThI

duekTpoHHbIe (L (pPOBbHIE)
o0pa3oBaTejbHbIe pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nunoreka [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Paznen 3. [lepunoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MennesieeBa. CTpoeHne aToMOB.

XuMuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKknuu



[Tepronuueckuii 3aKOH U
[Tepuoanueckas cuctema

31 XHUMHYECKHX d1eMeHToB /1. M.
Menpeneesa. CtpoeHue aroma
Xumudeckas CBI3b.

3.2 OKHCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

Nroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




9 KUIACC

HaumeHoBaHMe pa3iesioB U TeM
Ne ni/m
MPOrpamMMbl

Paspnen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH

[ToBTOpEeHME U yriTyOJIeHHE 3HAHUHN

= OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX
' peaxiuii

13 DIEKTPONUTHIECKAS JUCCOUALIUSL.

XUMHUYECKUE PEAKIIUU B PACTBOPAX
Uroro no pazaeny

Paznen 2. Hemerasibl 1 UX COeIUHEHUSA

1 OO0mras XxapakTeprucTUKa XUMHIECKUX
' sneMeHTOB VIIA-rpynmsl. ["anorenst

OO6mias XxapakTepucTUKa XUMHUECKUX

2.2 anemeHToB VIA-rpynmnsl. Cepa u eé
COCITMHEHUS
OO01m1ast XapaKTepUCTHKA XUMHUYECKUX

2.3 sneMeHToB VA-rpynisl. A30T, pochop U ux
COCITMHEHUS

OO011as xapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB IVA-rpynnel. Yraepon u
KPEMHUI U UX COCUHEHUS

Nroro no pazaeny

KoaudecTBO 4acoB

Bcero

17

25

KonTpoabHbie
padoThbI

IIpakTnyeckmne
padoThI

DJIEeKTPOHHbIE
(un¢possbie)
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTasIbl M UX COeTUHEHU ST

3.1 OO01me cBOMCTBA METAIIOB

3.2 Baxueiiniie MeTayibl 1 UX COEIUHEHUSA

Hroro no pazneny

Pasnen 4. Xumusi u okpy:kaiomas cpeaa

4.1 BemecTBa 1 MmaTepuanbl B AKU3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne
o/ Tema ypoka

[Ipenmer xumuu. Ponp xumun B
JKU3HM 4eoBeka. Tena u BemecTsa

ITonsTHE 0 METOIAX MO3HAHUS B
XUMHUHU

[TpakTnueckas pabora Ne 1
«IIpaBmna paboTsl B 1abopaTopuu u
pUEMBI OOpaIICHHS C
71a00paTOPHBIM 000PYTIOBAHUEM)
YwucThle BelecTBa H CMECH.
CriocoObl pazaeneHus: cmecen

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYMCTKH OBApEHHOM COJIN)»

ATOMBI U MOJIEKYJIBI

XHUMUYECKHUE AIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

IIpocTble U CIOXKHBIE BEIECTBA

ATOMHO-MOJIEKYJISIPHOE yUEHUE

KoaunuecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IpakTn4yeckue
padoThI

Jara
U3ydeHus

02.09.2026

04.09.2026

09.09.2026

11.09.2026

16.09.2026

18.09.2026

23.09.2026

25.09.2026

30.09.2026

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTB. XUMHYECKas (hopmyJia.
BajieHTHOCTh aTOMOB XMMHYECKHX
2JIEMEHTOB

OTtHOCHTENbLHASA aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs
macca

MaccoBas 1011 XUMAYISCKOTO

9JICMCHTA B COCIMHCHHUHN

KonuuecTBo BemecTBa. Moib.
MounspHas macca

du3nyeckre U XUMHYECKHUE SIBIICHHS.

Xumuaeckas peaKnusg

[Ipr3Haku U ycinoBus NPOTEKAHUS
XUMHYECKHX PEaKni

3aKOH COXpaHEHMs MACCHI BEILIECTB.
XUMHUECKUE YPABHEHUS

Brrancnenus KOJIM4YECTBA, MAaCChI
BCHICCTBA 110 YPABHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ

Knaccudukanmst xumMmuaeckux
peakmuii (CoeuHEHNs, Pa3I0KECHHUS,
3aMeIICHHS, OOMEeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneuct. O0o0IeHnE U
CUCTEMAaTH3alus 3HaHUH
KonTponbnas padbora Nel mo Teme
«BeniecTBa 1 XUMHYECKUE PEAKITHI

02.10.2026

07.10.2026

09.10.2026

14.10.2026

16.10.2026

21.10.2026

23.10.2026

06.11.2026

11.11.2026

13.11.2026

18.11.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4290




21

22

23

24

25

26

27

28

29

Bo3nyx — cMech razos. Coctas
Bo3ayxa. Kucinopom — snemMeHT u
nmpocrtoe BeuecTso. O30H

dusnyeckue 1 XUMUIECKHE
CBOICTBa KHCIIOpoAa (peaKiuu
okucneHus, ropenue). [lonstue 06
OKCHJIaX

CriocoObI 1osTy4eHHs KUCIOPOAa B
71a00paTOPHUH U TPOMBIIIIIICHHOCTH.
IIpumeHeHne kucnopoaa

TennoBoii a3 ekt xumMuueckoi
peaKIuu, OHSITHE O
TEPMOXUMHUYECKOM ypaBHEHHH, IK30-
Y SHIOTEPMUYECKUAX PEAKITHIX

TormmBo (He(Th, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0
MpeA0TBPAICHUS

[TpakTrueckas padora Ne 3 o Teme
«[Tomyuenue u cobupanue
KHCJIOPOJIa, U3yUEHHE €T0 CBOMCTB

Bonopoa — anemeHT u npocroe
BemecTBo. Haxoxnenue B mpupoe
q)I/I?;I/ILICCKI/Ie U XUMHUYCCKHUEC
cBorcTBa Bogopoxa. [Ipumenenue
BOZIOpOAA

IlousaTHe 0 KHCIIOTaX U COJISIX

20.11.2026

25.11.2026

27.11.2026

02.12.2026

04.12.2026

09.12.2026

11.12.2026

16.12.2026

18.12.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae?2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
https://m.edsoo.ru/ff0d50d2




30

31

32

33

34

35

36

37

38

39

CriocoObI ToTy4eHHst BOOPOIa B
nabopaTopuu

ITpakTnueckas padora Ne 4 o teme
«[lomyuenue u cobupanue Bo10poJa,
W3Y4YEHUE €r0 CBOMCTB»

MossipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruucnenus o6bpéma, KonuyecTna
BELIECTBA ra3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA M 00BEMY

Brrunciieans 00EMOB ra30B IO
YpaBHEHUIO PEaKIIMK Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIIEHU Ta30B

dusnyeckre U XUMUYECKUE
CBOMCTBA BOJIBI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKaTOpax

Boga xak pactBopuTens.
Hacsimienaslie 1 HeHACHIIIICHHBIS
pacTtBOpbl. MaccoBasi 710J1s1 BEIIECTBa
B pacTBOpE

[TpakTrueckas padorta Ne 5 o Teme
«IIpuroToBnenue pacTBOPOB C
onpenenéHHON MacCOBOW 10en
PacTBOPEHHOTO BEIIECTBA

Kontponbnas padota No2 o teme
«Kucnopoa. Bogopoxa. Boga»

23.12.2026

25.12.2026

30.12.2026

13.01.2027

15.01.2027

20.01.2027

22.01.2027

27.01.2027

29.01.2027

03.02.2027

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6342




40

41

42

43

44

45

46

47

48

49

50

OKcuapl: COCTaB, KiacCcuUKaIs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(pOTEPHBIX OKCUIOB

OcHoBaHus: cOCTaB, Knaccuduxars,
HOMEHKJIATypa

[TonydyeHnue nu XuMHUYECKHE CBOICTBA
OCHOBaHUHN

Kucnotsr: coctas, kinaccuduxanus,
HOMEHKJIaTypa

HOJIy‘-IeHI/IC 1 XUMHYECKHE CBOMCTRBA
KHUCJIOT

Conu (cpeaHue): HOMEHKIATypa,
CHOCOOBI TIOJTYYCHHUS, XHMHUUECKUE
CBOICTBa

[TpakTrueckast pabota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COEIUHEHUIN

['eHeTrdeckas CBSI3b MEXIY
KJIaCCaMH HEOPTaHHYECKUX
COEeIMHEHUI

O0001IeHNEe U CHCTEMATH3AINS

3HAHUU

Konrtponsnas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeMHEeHUN"

05.02.2027

10.02.2027

12.02.2027

17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

05.03.2027

10.03.2027

12.03.2027

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bu6nmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela




51

52

53

54

55

56

57

58

59

[TepBbie MOMBITKU KIacCUPUKAITUN
XUMHUYECKHX 3yieMeHToB. [lonsaTre o
IpyIIax CXOAHBIX JIIEMEHTOB

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMUYECKHX dJ1eMeHToB []. 1.
Meunpeneena

[Iepuonsl, rpynmsl, MOATPYIIIILI

Crtpoenue atomoB. CoCTaB aTOMHBIX
anep. U3oTomnsl

CtpoeHue JIeKTPOHHBIX 000JI0UeK
aToMoB 3JieMeHTOB [lepruoanueckoit
cucreMmsl JI. 1. MenpaeneeBa

XapakTepucTuka XMMHIECKOTO
9JIEMEHTA MO €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Meunpgeneena

3nauenue Ilepnoanueckoro 3akoHa
JUISL pa3BUTHS HAYKH U PAKTUKU. J1.
N. MenpaeneeB — y4€Hbli, NIe1aror 1
rpa)xaIaHuH

PesepBHEIit ypok. O600IICHHE 1
CUCTeMAaTH3AIIHsI 3HAHWH /
Bcepoccuiickas nmpoBepouHas paboTa
KonTponbnas paborta Ne4 mo teme
«Crtpoenne atoMa. XuUMHUYECKast

17.03.2027

19.03.2027

24.03.2027

26.03.2027

07.04.2027

09.04.2027

14.04.2027

16.04.2027

21.04.2027

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nuoreka [JOK
https://m.edsoo.ru/00ada52¢c

bu6nmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [{OK
https://m.edsoo.ru/00ada824

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96e

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

bubmmoreka [JOK
https://m.edsoo.ru/00adb486




60

61

62

63

64

65

66

67

68

cBsi3b» / Beepoccuiickas
npoBepoyHas paboTa

DIEeKTPOOTPULIATEIILHOCTh ATOMOB
XUMUYECKHUX JIEMEHTOB

HMonHas xuMudeckas CBI3b

KoBanenTHas IoJIsApHas XUMHUYIECKasd
CBA3b

KoBasienTHas HenonspHas
XUMUYECKAsI CBA3b

CreneHp OKUCIIEHUS

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pC€aKiuu

OKHUCITUTEIIN U BOCCTAHOBUTEIHU

PesepBHbIit ypok. O600IIeHNE 1
cUCTeMaTH3allMs 3HAaHUH [0 TemMe
«CTpoeHnue aroma. XuMudeckas
CBSI3b)»

PezepaHblil ypok. O0001menue u
cUCTEeMaTH3allMs 3HAaHUH 10 Kypcy
XMMHH § Ki1acca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

23.04.2027

28.04.2027

30.04.2027

05.05.2027

07.05.2027

12.05.2027

14.05.2027

19.05.2027

21.05.2027

bu6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6nuoreka [JOK
https://m.edsoo.ru/00adb076

bu6nmmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ne
/o

Tema ypoka

Ilepronrueckuit 3aKoH.
IIepuonnueckas cucrema
XUMUYECKUX djieMeHnToB /1. U.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Knaccudukanus u HOMeHKIaTypa
HEOPraHMYECKUX BEIEeCTB

Bunnl XuMHYEeCKOU CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PEIIETOK

Konrponsnas padora Nel no reme
«IloBTOpEHUE U yrirybneHue
3HaHWI OCHOBHBIX Pa3/IelIOB Kypca
8 kmacca»

Knaccudukarus XuMruaeckux
peakLuil o pa3IunyHbIM
IIpU3HAKaM

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX
Y TETEPOTEHHBIX PEAKLUAX

KoaudecTBO 9acoB

Bcero

KounTposbHbIe
padoThI

IpakTnyeckue
padoThbI

Jara
U3ydeHus

02.09.2026

04.09.2026

09.09.2026

11.09.2026

16.09.2026

18.09.2026

23.09.2026

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

bu6nuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6nmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a




10

11

12

13

14

15

16

17

IlonsTre 0 XUMHUUECKOM
paBHOBecHH. DaKTOPBI, BIUSIONTHE
Ha CKOPOCTb XUMHUUYECKOU PEaKINU
M TI0JI0KEHUE XUMHUYECKOTIO
paBHOBECHS

OKHCIIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUU

Teopus 3NEKTPOIUTUYECKON
mucconuanu. CUiIbHBIE U ClIa0bIe
AEKTPOJIUTHI

NonHbIe ypaBHEHHsI peaKkuil

XUMHUUecKre CBOMCTBA KUCIIOT U
OCHOBaHMI B CBETE MPEACTABICHUI
00 3IEKTPOIUTHYECKOM
JIACCOIAAIAN

XUMHUUeCKre CBOMCTBA COJICH B
CBETE MPEACTABICHHUH 00
AIEKTPOJIUTUYECKON JUCCOLIMAIITT

[TonsiTne o runponuse conen

O0001IeHYE ¥ cCUCTEMATU3 AU
3HAHUHI

[TpakTuyeckas padora Ne 1.
«Pemenne s3kciepuMEHTaIbHBIX
3a1a9»

Kontponbnas padota No2 o teme
«ONeKTpoNuTHIEeCKas

25.09.2026

30.09.2026

02.10.2025

07.10.2026

09.10.2026

14.10.2026

16.10.2026

21.10.2026

23.10.2026

06.11.2026

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6nmmoreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

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

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO




18

19

20

21

22

23

24

25

26

Iucconuanus. XuMHYEeCKHE
peaKIu B PaCTBOPAX»

OOm1ast xapaKTepUCTHKA
rajJoreHoB. XMMHUYECKHE CBOMCTBA
Ha IIpuUMeEpe Xjopa

XnopoBogopoa. CoJisiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MMOIYUYEHHUE,
IIPUMEHEHNE

[TpakTuyeckas padora Ne 2 o Teme
«ITomyueHue COJIIHOM KUCIIOTHI,
H3y4YEeHHUE €€ CBOWCTBY»

Brranciaenus no YPaBHCHUAM
XUMHNYCCKHUX peaKuHﬁ, €CJIn OJUH
U3 pCarcHToB 1aH B M30BITKE

OO1m1ast XxapaKTepUCTHKA SIIEMEHTOB
VIA-rpymmst

AnnoTtpornHbie MoaU(DUKAIIIH
cepnl. HaxoxieHue cepsl u €€
COEMHEHHI B IPUPOJIE.
XHWMHUYECKHUE CBOMCTBA CEPBI
CepoBomopo/1, CTpOEHHUE,
¢busnvecKue 1 XUMHYECKHUE
CBOMCTBA

Oxcnppl cepbl. CepHas KHCIIOTA,
¢busnueckue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

XUMHYECKHUE PEAKITUH, JISKAIINE B
OCHOBE IPOMBIIIUIEHHOTO criocoba

11.11.2026

13.11.2026

18.11.2026

20.11.2026

25.11.2026

27.11.2026

02.12.2026

04.12.2026

09.12.2026

bub6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6nuoreka [JOK
https://m.edsoo.ru/00ade104

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

MTOJTYYEHUST CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arpsi3HEHUE
OKPY’KaroIllel cpeibl
COEIMHEHUSIMU CEPbI
Brruncienne MaccoBoOU 10U
BBIXO/Ia TTPOJTyKTA PEAKIINH
OO01mas XxapakTepuCcTUKA SJICMEHTOB
VA-rpynmnsl. A3or,
pacrpocTpaHeHue B MPUPOJIE,
(bU3HYEeCKre U XUMUYECKUE
CBOMCTBa

AMMHax, ero (pu3nYeCcKue u
XUMHUYECKHUE CBOMCTBA, MMOJyYEHUE
U TIpUMEHEHUe

[TpakTuyeckas pabora Ne 3 o Teme
«Ilony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB)»

A30THas KuCoTa, €€ huznueckue
Y XMMUYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KQUe€CTBE MUHEPAJIbHBIX
ynoopenuit. XuMu4yeckoe
3arpsi3HEHUE OKPY KaIoIIel cpebl
COEIMHEHUSMH a30Ta

docdop. Oxcun pochopa (V) u
dbochopnas kucnora, pusznyeckne
Y XUMUYECKHE CBOMCTRA,
MOJTy4YeHue

11.12.2026

16.12.2026

18.12.2026

23.12.2026

25.12.2026

30.12.2026

13.01.2027

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

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

bu6nuoreka [JOK
https://m.edsoo.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bub6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a




34

35

36

37

38

39

40

41

Ucnons3zoBanue pocdatos B
Ka4yeCcTBE MUHEPAIbHBIX
ynobpenuii. 3arpsi3HeHHe
IPUPOIHOM cpenbl pocdaramu
Yraepon, pactipocTpaHEHHUE B
npupoe, Guzndeckue u
XHUMUYECKHE CBOWCTBA

Oxcunpl yraepona, ux pusnyeckue
Y XMMHYECKHE CBOMCTBA.
DKOJIOru4€ecKue npooiIemsl,
CBSI3aHHBIE C OKCHJIOM yTJiepoJa
av)

VYrospHas KACIOTa U €€ COJIN

[TpakTuyeckas pabora Ne 4 o Teme
"[losryyeHne yriekucioro rasa.
KauectBennas peakuus Ha
KkapOoHaT-1oH"

HepBOHa‘{aJ'ILHBIC MIOHSATHSA 00
OpraHn4CCKUX BCHICCTBAX KaAK O
COCIUHCHUAX yTJICpOda

erMHI/Iﬁ Hu €ro COCANHCHUA

[TpakTrgeckast padora Ne 5.
Pemenue skciepuMeHTAIBHBIX
3a7a4 o teMe «Baxueiine
HEMETAJUIBI U MX COETUHEHUS

15.01.2027

20.01.2027

22.01.2027

27.01.2027

29.01.2027

03.02.2027

05.02.2027

10.02.2027

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

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

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

bubmuorexa [JOK
https://m.edsoo.ru/00ae027e

bu6nmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2




42

43

44

45

46

47

48

49

50

Kontponbnas padota Ne3 mo teme
«Baxkuenime HeMeTaUIbI U UX
COEIMHEHUA

OO6mras xapakTepucTuKa
XUMUYECKUX IJIEMEHTOB —
MeTauioB. Mertaminueckas CBsI3b U
MeTaJUIMYECKasl KpUCTauInuecKas
pemérka. PU3nYECKUe CBOKMCTBA
METaJUIOB

XHUMUYECKUE CBOMCTBA METAJIOB.
DIIEKTPOXUMHUYECKUH Psif
HaIpsKEHUH METaJIOB

OOm1re cnocoObl MOTyYeHUS
MeTtaiuioB. CiraBel. Beranciienns
110 YPAaBHCHUAM XUMHYCCKUX
pEeaKIHii, €CIIM OJIMH U3 PEarcHTOB
COJICPKUT MIPUMECH

IlousTue o KOppO31Hu MECTAJIJIOB

IIleno4yHbie MeTaJIbI

Oxcuapl U TUAPOKCUIBI HATPUS U
KaJns

[IenouHoO3eMeENbHBIC METAJIIBI —
KaJIbIIMA 1 Maroui

Baxxueiinme coefuHEHNUA KaJIbLIUS

12.02.2027

17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

05.03.2027

10.03.2027

12.03.2027

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0el8

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

bubmmoreka [JOK
https://m.edsoo.ru/00ae1278

bu6nmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2

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

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




51

52

53

54

55

56

57

58

59

60

Pemenne 3aaa4 pa3HbIX TUIIOB C
HII0Jb30BaHHUEM CBOMCTB
MCJIOYHBIX U MICTOYHO-3CMCEIIbHBIX
METAJIJIOB

JKécTKkoCTh BOMIBI U CIIOCOOEI €€
yCTpaHEHUs

[TpakTuyeckas pabora Ne 6 o Teme

"YKécTKoCcTh BOIBI 1 METOAEI €6
ycTpaHeHus"

ATroMAHUN

AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCHU/IA

Kenezo

OxcuIbl, THIPOKCHIIBI U CONU
xene3a (II) u sxenesza (I1I)

O0001IeHrEe 1 CUCTEMAaTU3aIIHs
3HaHUH 110 TeMe «MeTauieD)

[TpakTuyeckast padora Ne 7.
Pemenue skciepuMeHTAIBHBIX
3a7a4 o teMe «BakHeiimne
METAJIJIbI U UX COETUHEHHUSDY

Brrunciienus mo ypaBHEHHSIM
XUMHUYECKHUX PEAKIUH, ECIIU OAUH
U3 PeareHTOoB JIaH B U30BITKE WIH
COJIEPKUT NpUMecH. Brruncnenus

17.03.2027

19.03.2027

24.03.2027

26.03.2027

07.04.2027

09.04.2027

14.04.2027

16.04.2027

21.04.2027

23.04.2027

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6nuoreka [JOK
https://m.edsoo.ru/00aelae8

bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ae1750
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62

63

64

65

66

67

68

MAacCOBOM J0JIM BBIXOJA MPOITYKTa

peakuuu

[ToBTOpeHME U 006001IeHNE 3HAHUI
o TeMe «Baxkuewine MeTalIbl 1

X COCIUHECHUS

Konrtponsnas padora Ne4 o reme
«Baxneimue MeTauibl U UX
COEIUHEHUS»

BewecTBa 1 Marepuaisl B
IIOBCEIHEBHOM JKM3HU Y€JIOBEKA
XHAMHUYECKOE 3arpsi3HEHUE
OKpY’Karollen cpezbl

Ponps xumuu B pemeHnn
9KOJIOTMYECKUX MPOOIeEM
O00011IeHE U cUCTEMaTU3AIIU
3HaHUI. XuMUs B OBITY
O600611eHre U cucTeMaTHu3alus

3HaHui. XUMUSI U MEIUIAHA.

O06o0mIeHne 1 cUCTeMaTH3aIUs
3HaHUU. XUMUs BOKPYT Hac

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

28.04.2027

30.04.2027

05.05.2027

07.05.2027

12.05.2027

14.05.2027

19.05.2027

21.05.2027

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMs
pe3yJbTarTa
1 ITo Teme: «IlepBoHavyanbHbIE XUMUUECKUE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, IPOCTOE BEIECTBO, CIIOXHOE BEIIECTBO, CMECh
(omHOpOIHAsA M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHASI aTOMHAas U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHas Macca,
1.1 MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJISIPHBIA 00BEM,
XUMHYECKasl peakuus, KiIacCU(pUKalus peakluil: peakuuu COeIUHEHUs,
peakiMy pa3joXKeHUs, PEeaKIMU 3aMELICHMs, peakluu OOMEHa, JK30- U
SHAOTEPMUYECKUE PEAKIIMU, TEINIOBOU A (EKT peakiiu, pacTBOP, MaccoBast
707151 BeliecTBa (MPOLEHTHAsE KOHIIEHTPALUs) B PacTBOpE
- WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX [MOHITHH U
' MPUMEHSTH 3TH MOHITHUS TPU OMUCAHUU BEIECTB M UX MPEBpaICHHUHA
3 WCTIOJIB30BATh XUMUYECKYIO0 CUMBOJIMKY IS COCTaBJICHUS ()OPMYJ BEIIECTB
' Y YpaBHEHUN XUMHYECKUX PEAKIINI
4 pPacKpbIBaTh CMBICI 3aKOHOB COXpPAaHEHHUS MAacCChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOraipo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSIX
L6 KIacCU(PUIUPOBATh XUMHYECKHE peakiuu (10 YHCIy U COCTaBy
' YYacTBYIOIIUX B PEaKIUH BEIIECTB, IO TEINIOBOMY 3 (DeKTy)
1.7 BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
L8 BBIUUCIIATE MAacCCOBYIO JIOJI0 XHMHYECKOTO JJIeMeHTa 10 (opmyJe

COCIUHCHMUA,

1.9 BBIYUCIIATD MAaCCOBYHO TOJITO BEIICCTBA B paCTBOPE



1.10

2.1

22

23

24

2.5

2.6

2.7

3.1

3.2

NPpUMCHATH CCTCCTBCHHOHAYYHBLIC MCTOJAbI IIO3HAHUA — Ha6HIOI[eHI/I€,

W3MEPECHHE, MOJICTUPOBAHNE, SKCTICPUMEHT (peaIbHBIA U MBICIICHHBIN )
ITo Teme: «BaxkHeilme npeaCcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

PaCKpbIBaTb CMBICTI OCHOBHBIX XWMHYCCKUX TOHSTHH: OKCHJ, KHcCJoTa,

OCHOBaHHC, COJIb

OIPCACIIATL MPUHALJICKHOCTD BCUICCTB K OHpeIleJ'IéHHOMy KJ1acCy

COeIMHEHUI 110 popMyiaM
KJaccu(pUIUpPOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX

YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKaHUs XHWMHYECKMX IPEBpPALECHUNA B

PAa3JIMYHBIX YCIIOBUAX

CJIeZIOBaTh MPABUIIaM I0JIb30BaHUS XUMHUECKOH MOCYA0H U J1ab0paToOpHbIM
o0opylIoBaHMEM, a Takke IpaBuiIaM oOOpalleHus C BELIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSMU IO BBINOJHEHHIO J1aOOpaTOPHBIX
XUMUYECKHUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOpPOJA), NPUTOTOBIEHUIO PAacCTBOPOB C ONPEHEIIEHHOU
MacCOBOM JI0JI€Ml pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOIUTH
XMMHMYECKHE SKCIEPHUMEHTBI IO PAcCHO3HAaBAaHUIO PACTBOPOB WLIEIOYEH U

KHCJIOT C TMIOMOIIBIO MHJIUKATOPOB (JIakMyc, heHondranent, METUIIOpaHX U

JApyrHe)

MIPOBOAUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: «llepuonnueckuii 3axoH u [leproguueckas cucTeMa XUMHYECKUX
sanementoB [[. . MengaeneeBa. CtpoeHue atroMoB. XUMHUYECKasl CBS3b.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIBLHEIC pe€aKuum»

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKMX TOHSATHHA: SApO aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaJb, PaIlyC aTOMa, XUMHUYECKast
CBSI3b, HoJsipHas u HeToJIpHast KOBaJICHTHasl CBSI3b,
ANEKTPOOTPULIATEILHOCTh, MOHHASI CBS3b, MOH, KAaTHOH, aHWOH, CTEIEHb

OKHUCJICHUA

KJ'IaCCI/I(l)I/IIII/IpOB aTb XUMHWYECKHUE 3JICMCHTHI



33

34

3.5

3.6

3.7

9 KUIIACC

Kon

NPOBEPSIEMOT0
pe3yJbTara

1

1.1

1.2

1.3

1.4

ONUCBHIBaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoii
CHCTEMBbl XUMUUYECKUX AJIEMEHTOB: pa3InyaTh MOHATHS «IJIaBHAs MOATPYyIIa
(Arpynma)» u «mobounas noarpynna (brpynma)», «Manbie» U «00abIIHE)»
HEPUOJIBI

packpeiBaTh  cmbicit  [lepuogmueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBAaTh IOHUMAaHWE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB

XHUMHUYCCKUX 3JIECMCHTOB OT UX ITOJIOXKCHHUA B Hepnonnqecxoﬁ CHUCTEMCE

COOTHOCHUTH 0003HAYCHHs, KOTOpble UMetoTcs B Tabimie «Ilepuoamueckas
cucteMa xmMmuueckux odiemeHToB J[.M. MenaeneeBay ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W
3apsn  sAapa, oOIIee YHCIO DJIEeKTPOHOB U paclpelieieHHe WX 110

AJIEKTPOHHBIM CJIOSIM)
OIIPEAEIIATh CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX

OMpeNesaTh BHUJA XHUMHYECKOM CBsI3M (KOBAJICHTHAsT W HMOHHAasg) B

HCOPraHN4YCCKUX COCAUHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

ITo Teme: «BemiecTBO 1 XUMUYECKas! pEAKLMsD)

pacKpbIBaTb  CMBICII ~ OCHOBHBIX  XMMHYECKUX IOHATHUHA:  pacTBOD,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOTUTHIECKAS TUCCOIHAITUS, PEAKITUN
MOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMbBIE PEaKIUU, OKUCIUTEIHHOBOCCTAHOBHUTEIBHBIE PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKICIEHHE U BOCCTAHOBJIEHHUE, AJIIOTPOMHS,
aM(}OTepHOCTh, XUMHUYECKAsI CBSI3b (KOBAJICHTHAS, MOHHASI, METAJTTHYECKAs ),

KpUCTaJUITMUECKasl Pel€TKa, CIiaBbl, CKOPOCTh XUMUYECKOW Peakluu
WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSATDH ITH TTOHATHUS TIPH ONMHMCAHUH BEIIECTB M MX MPEBPAIICHUI
COCTABJISITh YPaBHEHUS SJIEKTPOTUTHUECKOMN JUCCOIMAIIUU KUCIIOT, [IeIouei
U COJIEHi, TOJIHbIE U COKpAIIEHHbIE YPaBHEHHUS PEAKIMil HOHHOTO 0OMeHa

PaCKpbIBATb CYITHOCTb OKHUCINTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKquI

MIOCPEJCTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakLui



1.5

2.1

22

23

24

2.5

3.1

3.2

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEeaKIuU
ITo Temam: «Hemeramiel u uX coeqUHEHUSD U «MeETaluIbl U UX COEINHEHU)

XapaKTCpPU30BaThb (OHI/ICLIBaTB) 0611_[1/16 n CHeI_[I/Iq)I/I‘{eCKI/Ie XHUMHNUYCCKHEC
CBOMCTBA OPOCTBIX W CJIOXHBIX BCHICCTB, IMOATBCPXKAAA OIIHMCAHUC
npuMepaMu MOJICKYJIAPHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYHOIINX

XUMHYECKUX PEaKIUi

COCTaBJIATb YPABHCHUA peaKum?I, MOATBCPKAAIOIMUX CYHIECCTBOBAHWEC

TCHETUYECKOM CBA3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IIPpOrHO3UPOBATh CBOMCTBa BCIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHAX

CJIeZIOBaTh MPABUIIAM IOJIb30BAHHS XUMHUECKOM MOCYI0H U JIa00OpaTOPHBIM
o0OpyJIOBaHMEM, a TakXKe IMpaBUjIaM OOpaIleHUsT C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TI0 BBINOJHEHHIO JITAOOPaTOPHBIX
XUMHYECKHUX OTBITOB TIO TIOJTYYCHHUIO U COOMPaHUIO ra3000pa3HBIX BEIICCTB

(aMMUaKa v yrJIeKUCIIOTO rasa)

MIPOBOMTH PEAKITUH, IMOATBEPKIAOIINE KAYSCCTBCHHBIH COCTaB Pa3InIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJOPUA-, OpOMHUA, HWOAUI,
kapOoHat, pocdar, cunukar, cyabdar, THIPOKCUINOHBI, KATHOHBI AaMMOHUS,
WOHBl HW3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPraHNYCCKUX BCIICCTB
[To Teme: «XuMHs 1 OKpY>KaroIasi cpeaay

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux noHsatui: I[IJIK Bemectsa;

KOpPpO3uAa MCTAJIJIOB

MPUMEHSITh OCHOBHBIEC OTIEPAIlUU MBICIIUTEIBHON EATeIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMATU3AIINIO, BBISIBJICHUE TPUUYUHHO-
CIIEJICTBEHHBIX CBS3€H — JUIS M3yUYCHHUS CBOMCTB BEIIECTB M XHMHUYECKUX
peaKkinii; ecTeCTBEHHOHAy4YHbIE METO/bl TIO3HaHUSI — HaOJ0/IeHHE,

U3MEepeHue, MOICTUPOBAaHUE, SKCTIEPUMEHT (PEealIbHbIN U MBICIICHHBI)



MMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

L.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
[IepBoHavanbHbIE XUMUYECKUE TOHATHUS
[Ipenmet xumun. Poiap XUMUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena u

BemiecTBa. PU3nMUECKUE CBOIICTBA BEIISCTB. ArperaTHoe COCTOsIHHEC BCIICCTB

IlonsaTue o MeTodax MO3HAHUSA B XUMHH. YHCTBIE BEIIECTBA U CMECH. CnocoObl

paszaeneHust cMecen

ATOMEI 1 MOJICKYJIBL. Xumunueckue 35eMenTbl. CHMBOJIBI XUMHYECKHUX DJIEMEHTOB.

HpOCTHC H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'IﬂpHOC YUCHUC

Xumudaeckast (bOpMYJ'Ia. BaneHTHOCT, aTOMOB XHMHYECKHX »DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIUICCTB. OtHocurenbHas aroMHas macca. OTHOCUTEIIbHAS

MOJICKYJIsIpHasdA Macca. MaccoBas J0JIs1 XUMHYCECKOI'o 3JIEMEHTA B COCAMHCHUH

Konnuectso Bemectsa. Monbs. MosspHas Macca. B3auMocBsA3b KOJIMYECTBA, MACCHI
U YHcla CTPYKTYPHBIX €JUHMIl BemecTBa. Pacdy€rel mo QopmysiaM XUMHYECKHX

COCTMHEHUN

dOu3nueckne U XUMHUYCCKHUE SBICHUS. XUMHUYCCKas pcakuuga u eé IIpHU3HAKH. 3akoH
COXpPAaHCHUA  MACChl  BCIICCTB. XUMUYECKHUe YpaBHCHHUAL. KJIaCCI/I(bI/IKaLII/ISI

XUMHUYECKHUX peaklnil (COeTUHEHMs, pa3I0KEeHHs, 3aMellleHus, OOMeHa)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIIOM, C IMpaBWIaMu
paboThI B 1abOpaTOpuu U puéMamMu 00paleHHs C 1abopaTOpHBIM 000PYAOBaHUEM,
M3y4YeHHE U ONMcaHhe (PU3UUYECKUX CBOMCTB 00pa3l0OB HEOPTaHWYECKUX BEIECTB,
HabOmoeHne ¢pu3nveckux (MJIaBlieHHe BOCKA, TasiHUE JIbJla, pacTHpaHHe caxapa B
CTYIIKEe, KHUIEHHE M KOHJEHCAlUsi BOJAbI) M XHMMHUYECKUX (TOpEeHHEe CBeYH,
IIPOKAJIMBaHUE MEAHON IPOBOJIOKH, B3aMMOJECHCTBUE MeJla C KUCIIOTOM) SBJICHUH,
HaONO/IeHne W ONHMCAaHME T[PU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuil
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEpHOM KHCJIOTHI C XJIOpUIOM Oapwus,
pasznoxxenue ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJEHCTBHE JKele3a C
pactBopom coiu Menu(Il), u3ydyenune cnocoOoB pasneneHus cmecei (C MOMOIIBIO
MarHura, (QuiIbTpOBaHUE, BBIIApUBAHUE, AUCTWUIALHUA, XpomaTorpadus),

MMPOBCACHUC OYUCTKU HOBapeHHOﬁ COJIH, HaGJIIO,[[eHI/Ie U OIHMCaHHUC PE3YJIbTATOB
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2.5

2.6

2.7

2.8

2.9

2.10

IIPOBEJICHUS] OMNbITa, WIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3/IaHUE

MOJIeNIe MOJIEKY (IIapOCTEPKHEBBIX )
Baxwuelinme npeacTaBuTeNIn HEOPraHMYECKUX BEIECTB

Bo3nyx — cmech ra3oB. CoctaB Bo3ayxa. Kucimoposa — 31eMeHT 1 IPOCTOE BEIIECTBO.
Haxoxnenue kucioposa B mpupoze, GU3NIecKre 1 XUMHUIECKIE CBOMCTBA (PeaKuH
ropenusi). Okcuzsl. [Ipumenenue kuciaopona. CrnocoObl MONMydeHHUs] KHCIOpoa B
nabopaTopuu U HpoMbIIIeHHOCTH. KpyroBopotr kucinoposaa B mpupojge. O30H —

AJJIOTPOIHAS MOAU(PUKALUS KUCIOpOoJa

TernoBoit 3pPekT XUMHUUECKON peaky, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30- U
SHAOTEPMHUUYECKHE peakuMH. TOIIMBO: yrosb M METaH. 3arpsA3HEHHE BO31yXa,

yCUJICHHE TTapHUKOBOTO 3(ekra, pazpylieHne 030HOBOTO CI0s

Bonopon — anmemeHT W mpocroe BelecTBo. HaxokaeHue BoJOpoia B IPUPO/IE,
(bu3HYecKre U XUMUIECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCO0bI moTy4yeHus. Kuciots u

conu
ModsipHblii 006EM Ta30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

dusnyeckue cBOMCTBA BOJbl. Boxa kak pactBopureins. PactBopsl. HackieHubsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpMMOCTh BellecTB B Boae. MaccoBas H0Js
BEILIECTBA B pacTBOpe. XUMHUUECKUE CBOMCTBA BOAbl. OcHOBaHuUA. Ponb pacTBOpoB B
MpUPOJIe U B JKU3HU dYelioBeka. KpyroBopor Boabl B MpHUpOAE. 3arps3HEHUE

IPpUPOAHBIX BOI. OxpaHa " OUYHUCTKA NPpUPOAHBIX BOJ

Knaccudukanus Heopranmueckux coeauHeHuidl. Oxcuapl.  Knaccudukanus
OKCHJIOB:  cojieoOpa3yromive  (OCHOBHBIE,  KHUCJIOTHBIE, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenkiatypa okcuzoB. @Du3Mueckue U XHMHYECKHE

CBOMCTBA OKCUAOB. [lomyueHne okcuioB

OcnoBanwus. Knaccudukanus ocCHOBaHMIA: MENOYN U HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusznueckue MU XMMHYECKHE CBONCTBA OCHOBAHUM.

[TonydyeHnue ocHOBaHMI

Kucnorsl. Knaccudpukamms kucinor. Homenkmatypa kucior. Pusndeckue u
XUMHAYECKHE CBOMCTBA KHCIOT. Psan axtuBHocTthd MetamwioB H.H. bekerosa.

[Tomyuenue xucior

Comun. Homenkmatrypa coseil. ®usznueckue U XUMHYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit

I'enermueckast CBSI3b MCXKIY KiIacCaMM HEOPTaHUYCCKUX COC}II/IHCHI/Iﬁ
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XHUMHUYECKUH IKCIIEPUMEHT: KaUECTBEHHOE ONPEAEIEHUE COAEPKAHUSI KUCIOPOJa B
BO31yXe, MOJyueHue, CoOOupaHue, paclo3HaBaHue U U3yuyeHUe CBOICTB KUCIOPO/a,
HaOJI0IeHNE B3aMMO/ICHCTBHSI BEIIECTB C KUCIOPOJOM U YCIIOBHSI BOZHUKHOBEHUS
W TpeKpaimeHus TopeHus (moxkapa), O3HAKOMIJICHHE C 00pa3laMyd OKCHIOB H
OIMCaHME UX CBOMCTB, MOJyYeHHE, COOMpaHue, paCliO3HABAHUE U U3yUYEHUE CBOWCTB
Bojopoza (ropeHue), BzaumojiericTere Bogopoaa ¢ okcuaom meau(Il) (Bo3moxkHO
WCIOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOIEHHE 00pa3I0B BEIIECTB KOJMUYECTBOM
1 ™Monb, uccienoBaHHe OCOOEHHOCTEH pacTBOPEHHs BEUIECTB C Pa3IMYHOM
pPacTBOPUMOCTBHIO, NPUTOTOBJIIEHUE PACTBOPOB C ONPEIEIEHHON MaccOBOM [JoJied
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJABI C MeTaulaMH (HAaTpueM u
KaJgbliieM) (BO3MOKHO  HCIOJb30BAaHUE  BHJIEOMATEPUANIOB),  ONpE/AEICHUE
PacTBOPOB KUCJIOT U LIEI0YEH C TOMOIIBIO MHAUKATOPOB, UCCiIeI0BaHuE 00pa3oB
HEOPraHMYECKUX BEIIECTB Pa3jIMYHbIX KJIACCOB, HAONIOJICHNE U3MEHEHHUS OKPACKU
MHAMKATOPOB B PacTBOPAxX KHUCIOT U LIEJIOYEH, U3yUEeHUE B3aUMOJICHCTBUS OKCHUIA
meau(Il) ¢ pacTBOpoM CepHOWM KHUCIOTBI, KHCIOT C METaUlaMH, pPeaKLui
HEUTpaau3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAaHHUI, BBITECHEHUE OJIHOTO
MeTajula JPYruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTANIbHBIX 33/1ay 110 TeMe

«BaxxHelmue Ki1accel HEOPraHMYECKUX COSUHEHNI»

[Iepnonnueckuit 3akoH u [lepuonnueckas cuctemMa XMMU4ECKUX 351eMeHToB J1.1.
MenpeneeBa. CtpoeHue aToMoB. XUMUY€ECKas CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

[lepBble NOMBITKA KIACCU(PHUKAIMM XUMHUUECKUX 3JeMeHTOB. [loHsTHe 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (IIE€JIOYHbIE M MIEJOYHO3EMENbHbIE METalIbl, TaJIOTeHBbl,
WHEpPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble O00pa3yloT aM{QOTepHbIE OKCHUABI U

THAPOKCHIBI

ITepuonuueckuii 3akoH. [lepronuueckas cucTteMa XUMHUYECKUX djieMeHToB J[.U.
MenneneeBa. KopotkomnepronaHas u anmuHHOnepuoaHas (opmbel Ilepuoanmueckoit
cucteMbl xumuueckux diemeHToB J[.M. MenneneeBa. Ilepwoasl u TpymiibL.

@U3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI 3JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHbIX sjep. M3oromsl. OnexTpoHbl. CTpoeHHe
JIEKTPOHHBIX ~ 000JI04eK aTOMOB  MepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
IIepuonnueckoit cucremsl J[.M. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO

3JIEMEHTa Mo ero nosioxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMepHOCTI/I HN3MCHCHHUA  paauyca aTOMOB XHUMHUYCCKHUX 9JICMCHTOB,

METAUNIMYECKUX U HEMETANIMYSCKUX CBOMCTB I10 IrpynmaMm U nepuoaam. 3HaucHUE
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[Tepuoanueckoro 3akoHa U [lepuoauyecKkoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS

pa3BuTHs Hayku U pakTuku. [[.1. MenneneeB — yu€Hbld U rpaXJaHUH

Xumuueckasi  cBs3b.  KoBaneHTHas  (MoJisipHAssT U HEMOJSIpHAsi)  CBA3b.

BHGKTpOOTpI/IHaTCJILHOCTB XUMHUYECKHUX 3JIeMEHTOB. MOHHAas CBS3b

CreneHb okucaeHUS. OKHCIUTEIbHOBOCCTAHOBUTEILHEIC pcaKknuu. HpOI_[CCCLI

OKHCJICHMS U BOCCTaHOBJICHU. OKHCINUTEIN U BOCCTAHOBUTEIHN

XUMUYECKUI SKCIIEPUMEHT: U3yUeHUE 00pa3lioB BELIECTB METAUIOB M HEMETAJLIOB,
B3aUMO/IEHCTBHE THAPOKCH]IA LIMHKA C pACTBOPAMHU KHUCJIOT U IIEJI04EH, TPOBEACHNE
OINBITOB,  WIUIOCTPUPYIOIIUX  IMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peakuuii (ropeHue, peakluu pas3iokKeHUs, COSTMHEHUS)

9 KUIIACC

Kon

1.1

1.2

1.3

1.4

IIpoBepsieMblii JJIEMEHT COAEePKAHUS

BemectBo u xumuyeckas peakuus. [lopropenue

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrteMa XUMHUYECKUX 3yemMeHToB J[.U.
MenpeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBbIX TPEX NEPUOOB, KAIHs, KaIbIUs U UX COCUHEHUN
B COOTBETCTBUHU C MTOJI0KEHUEM JIEMEHTOB B [lepnoanyeckoii cucteme u CTpoeHuEM

HnX aTOMOB

Crpoenue BeliecTBa: BUIbI XUMUYECKOM CBSI3U. THUIBI KPUCTALNIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH U BUIA
xuMmuuecko cBs3u. Kimaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BELIECTB
(MexxayHapo/iHasi U TpUBHaJbHAas1). XMMHUECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS
K pa3iMyHbIM KjlaccaM HEOpPraHMYEeCKUX COEJUHEHUN, TEeHEeTHYecKas CBA3b

HCOPTraHNYCCKUX BCIICCTB

Knaccudukanys XuMUYECKUX peaklUuid M0 Pa3IM4YHBIM MpHU3HaKaM (10 4YHUCIy U
COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIeCTB, MO TemioBoMy 3ddexTy, 1o
U3MEHEHHUIO CTENEHEH OKMCIEHUS XMMUYECKUX 3JIEMEHTOB, MO0 0OpaTMMOCTH, IO
Y4acTHIO KaTalu3aTtopa). DK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE

ypaBHeHHs. [IoHsATHE O CKOPOCTH XMMHUYECKON peaKuu

[Toustue 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX pPCaKIUAX. Ilonsatue o

TOMOTI'CHHBIX W TC€TCPOICHHBIX PCAKIUAX. ITonsiTHE O XMMHYECKOM PaBHOBCCHMU.
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2.1

2.2

CDaKTOpBI, BJIMAIOIIUC Ha CKOPOCTH XUMHYECKOMN pCakiun M  IIOJIOKCHUC

XUMHYCCKOI'O0 paBHOBECUA

OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC peaxkuuu, AIEKTPOHHBIN Oayanc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue YPaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA €  MCIOJb30BaHUEM  METOJa

SJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHUECKON JTUCCOLMALMU. IJIEKTPOIUTHl M HEIJIEKTPOJIUTHI.
Katuonbl, aHnonsl. MexaHu3M OHUCCOIMALMMA BEHIECTB C PA3IMYHBIMU BHJIAMHU
xumuueckor cBsizu. CreneHb nucconmanud. CUbHBIE M CIaOble SJIEKTPOIHTHI.
Peakiun noHHOTO OOMEHA. YCIOBHUSI MPOTEKAHUS PEAKIUNA HMOHHOTO OOMEHa,
MOJIHBIE W COKpAILEHHbIE HWOHHBbIE YpaBHEHUs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHHH U COJICH B CBETE MPEACTABICHHUIN 00 AIEKTPOTUTUIECKON JUCCOIHAITIH.

KauecTBeHHbIC PCaKnu Ha HOHBI. ITonsTue o TUAPOJIN3C colei

XUMHAYECKUN IKCIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPUCTALTHYCCKUX
peHIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMETAJLIOB (rpadurta u anmasa),
CIIOXHBIX BEIIECTB (XJOpHUIAa HATPHsI); HCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH
XMMHAYECKOH PpEakiMi OT BO3JCHCTBUS Ppa3IMuUHBIX (DAKTOPOB; HCCIICIOBAHUE
3IIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIecca JAUCCOIHALUN KHUCIIOT,
menoded M cosnedd (BO3MOXKHO HCIIOJIb30BAaHUE BHCOMATEPUAIIOB); POBEICHUEC
OIBITOB, MJUTIOCTPUPYIOIIUX TPU3HAKH TPOTEKAHUs PEaKIUii HOHHOrO OOMeHa
(oOpa3oBaHue ocaaka, BBIJCIICGHWE Ta3a, OO0pa3oBaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPbl  OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUiA
(ropeHHe, peakiuy Pas3jioKEHUs, COSJAUHEHHs); paclo3HaBaHHE HEOPTaHUYECKHUX
BEIIECTB C TOMOINBIO  KAYeCTBEHHBIX PEAKIMii HA HOHBI, pPEIICHHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4
Hemerannsl u ux COCIUHCHUA

OO0mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CTpoeHHe U (PU3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB —
rajioreHoB. XUMHUYECKHE CBOMCTBA Ha NpUMEpe Xjopa (B3aUMOJEUCTBUE C
MeTaljlaMi, HeMeTajulaMu, mienodamu). XiopoBojpopoa. ComnsHas KHCIOTa,
XMMHYECKHE CBOWCTBA, I[OJy4YeHUEe, NOpumeHeHue. JlelictBue xiopa u
XJIOpPOBOJIOPO/Ia HA OPraHu3M YesloBeKa. BakHelme XJI0puabl U UX HAXO0KICHUE B
npupoae

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,

XapakTepHbIe cTeneHu okucieHus. CTpoeHne M (PU3NYECKUe CBOMCTBA MPOCTHIX



2.3

2.4

2.5

BEIIECTB — KUCIOPOJa U CePbl. AJUTOTPOIHBIE MOAUDUKAIIMKA KUCIOPOJa U CEPHIL.
Xumudeckue cBoicTBa cepbl. CepoBOIOPO, CTPOCHHE, PU3NUECKUE M XUMHUECKUE
cBoiicTBa. OKCUIBI CEPBI KAK IIPEICTABUTENIN KUCTOTHBIX OKCUI0B. CepHasi KUCIIOTa,
(dbu3MYecCKre U XUMUYECKHE CBOIMCTBA (00IIMe KaK MPeCTaBUTENS KJlacca KUCIIOT
cnenuduieckne). XUMUYECKUE pPEaKInH, JeKalue B OCHOBE MPOMBIILICHHOTO
croco0a TMony4deHuss cepHOM KHCIOThL. [Ipumenenue. Conu CEpHOM KHCIOTHI,
KaueCTBEHHAs peaknus Ha cynbdar-uoH. Haxoxmaenue cepbl U €€ COeIMHECHUN B
pupose. XUMUUYECKOE 3arpsi3HEHUE OKPY’KaIoLIeH Cpelapl COENUHEHUSMU CEpPbI
(KUCIIOTHBIE  JTOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIPeI0TBPALLEHUS

OO6mas xapakTepucTuka 3aeMeHToB VA-rpyribl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHHS. A30T, paCIpOCTPaHEHUE B IPUPOE, PUINIECKUE
U XuMHueckue cBoiictBa. KpyroBopot azora B nmpupojie. AMMUaK, ero puandeckue
U XHMHYECKHE CBOICTBa, MoiydeHHe U TnpumeHeHue. Colu aMMOHHS, UX
¢u3znyueckue U XMMHYECKHE CBOMCTBA, nMpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHHUA. A30THasl KHUCIIOTa, €€ mody4yeHue, (PU3MUecKue U XUMUYECKUE
cBoiicTBa (0OIIME Kak TNpPEACTaBUTENs Kilacca KUCIOT U creuuduueckue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHUS B KQUeCTBE MUHEPATbHBIX YA00pEHUH.
XUMUYECKOE 3arps3HEHHE OKPYXKAIOLIeH cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHbIE

AOXIH, 3aIrpsAA3HCHUEC BO31yXa, IIOUBLI U BOI[OéMOB)

dochop, ammorponHbie Momudbukanuu ¢Gocdopa, GUHMUECKUE M XUMHUUYECKHE
croiictBa. Okcup docdopa(V) u dpochoprast kucnora, Pu3nIecKue U XUMUISCKUE
CBOWCTBa, monydeHue. Mcmonb3oBanue ¢ocdaroB B KadyecTBe MHUHEPATbHBIX
ynoOpeHuit

OOm1as xapakrepucTrka 31neMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIe CTEMEHH OKHUCJICHHS. YTJEpOJa, aUIOTPOIHbBIE MOAU(PHUKALINY,
pacmpocTpaHeHue B Mpupoje, pu3uveckue U XUMUYECKUE CBOUCTBA. AJCOpOIus.
Kpyrosopor yrimepoma B mnpupoge. Okcuasl yriepojga, HX (QHUINYECKHE U
XUMHYECKHE CBOMCTBA, IECHCTBUE HA KUBBIC OPTaHU3MBI, IOTYYCHHE U TPUMEHCHUE.
DKOJIOTHYeCKHe MpOoOJIeMbl, CBs3aHHBIe C okcuaoMm yriaepoaa(lV); rumoresa
rII00aTFHOTO TIOTEIUICHHSI KITMMaTa; TapHUKOBEIN 3G (dekT. YrompHas KUCIOTa U e€
coiv, WX (U3MYECKHMEe W XUMHYECKHE CBOKMCTBa, IOJyYeHHE M IPHUMEHEHHE.
KauecTBennas peakius Ha kapOoHAT-HOHBL. Vcronb3oBanne KapOOHATOB B OBITY,

MCOAUIHUHEC, IPOMBIIIJICHHOCTH U CCJILCKOM XO03SICTBE



2.6
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[TepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TJIMLIEPUH, YKCYCHas KHCIIOTa).
Wx coctaB u xumuieckoe crpoeHue. [1oHsATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — M UX POJM B KM3HU 4YeloBeKa. MarepuaibHoe

CAUHCTBO OPraHUYCCKUX U HCOPTAaHNYCCKUX COGI[I/IHGHI/Iﬁ

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOMCTBA, MOJyY€HUE U MPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0mue npeacrapiaeHus o0 okcuae kpeMHus(I1V)
U KpeMHHMeBOH kucnore. CHIMKAThl, UX MCIIOIb30BaHHE B OBITY, MEIUIUHE,
MPOMBIIICHHOCTH. BaXHeWIne CTpOoWTeIbHbIE MaTepHaibl: KepaMHKa, CTEKIIO,
eMeHT, ©OeToH, xkene300eToH. [IpoOnembl 0Ge30macHOro0  MCMOIB30BAHUS

CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HGBHOI\/’I KHU3HU

XUMHUECKUH HKCIEPUMEHT: H3Y4YeHHE O0O0pa3loB HEOPTraHMYECKHUX BEIIECTB,
CBOWCTB COJITHOM KHMCJIOTBI; IPOBEJCHUE KAU€CTBEHHBIX PEAKIMNA Ha XJIOPUI-UOHbI
1 HaOJIIOJICHWE MPHU3HAKOB MX NPOTEKAHUS; OIBITHI, OTpaXKaromue (pusmdeckue u
XMMUYECKHE CBOMCTBA I'aJIOT€HOB M MX COEIMHEHHUH (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C oOpa3luaMu XJIOPUIOB (TaJOreHH]IOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeIMHEHUAMHU (BO3MOXHO MCIOIb30BAHUE
BHJICOMATEPHAIIOB); HAOIIOZCHUE MpoIlecca OOyTIMBAHMS caxapa IO JIEeHCTBHEM
KOHIICHTPUPOBAHHOW  CEpPHOM  KHUCIOTBHI; M3Y4YEHHE XMMUYECKHX CBOWCTB
pa30aBIeHHON CEpHON KUCIOTHI, POBEICHUE KaUeCTBEHHON pPeaklnu Ha Cyabdat-
HMOH W HaONIo/ieHUe MpHu3HaKa € MPOTCKaHHS, O3HAKOMJICHHE C (U3UYCCKUMHU
cBoiicTBamm a30Ta, (ochopa W HX COETUHEHUH (BO3SMOXKHO WCIIOIH30BAHUE
BHJICOMaTepHaIOB), 00pas3aMu a30THBIX U (PochopHBIX ya0OpeHUH; MoTydeHue,
coOMpaHue, pacrno3HaBaHWEe M H3Y4YCHHE CBOWCTB aMMHaKa; MPOBEICHUE
Ka4yeCTBEHHBIX PEAKIIMi HA HOH aMMOHHUS U (ochaT-HOH U U3yUeHHE MTPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLECHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yucHHE Moiesei
KPUCTANIMYECKUX pPEmETOK anMasa, rpadura, ¢ylepeHa; O3HAKOMIICHHE C
MpoIlecCOM  aacopOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YyIJIEM U
YCTPOWCTBOM MPOTHBOTa3a; IMOJydeHHe, COOMpaHue, paclo3HaBaHUE U M3yUYCHHE
CBOWCTB YTJIEKHCIIOTO ra3a; MPOBEJACHNUE KaYeCTBEHHBIX peakluii Ha KapOOHAT- U
CHJIMKAT-UOHBl M HW3YyYEeHHE TPHU3HAKOB WX TMPOTEKAHHs, O3HAKOMJICHHE C
MPOAYKIUEH CUITMKATHOW MPOMBIIIIICHHOCTH; PEIICHHE SKCIICPUMEHTAIBHBIX 33124

no TeMe «BaxkHelIe HeMETAIJIbI U UX COETMHEHUI

MeTtamisl 1 uxX COCIUHCHUA
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3.5

3.6

3.7

OGH_IaSI XapaKTepI/ICTI/IKa XUMHWYCCKUX JJICMCHTOB — MCTAJIZIOB HAa OCHOBAHUU HUX
nojoxxeHus B [lepuoanueckoit cucreme xumuueckux sneMmeHToB J[.1. Mennaeneena
nu CTpOGHI/IH aTOMOB. CTpOeHI/IG MCTAJIJI0B. MeTaJIJII/I‘-ICCKaH CBA3b U MCTAJIJINUYCCKas

KpUCTAJUIMYECKas peIIETKA. DICKTPOXUMUYECKUH Pl HAIPSIKEHUH METAIIIIOB

dusnyeckue U XMMHUYECKHE CBOHCTBAa MeTaiioB. OOmme crnocoObl MOIydeHUs
MeTa/uioB. lloHATHE O KOpPpPO3MM METalOB, OCHOBHBIE CHOCOOBI 3aIUTBHI UX OT
koppo3uu. CruiaBbl (CTajib, YyryH, JIOPATIOMHHMM, OpOH3a) W MX NPUMEHEHUE B

6BITy 1 IPOMBIIIJICHHOCTH

[[lenounsle Meramiel: mnonoxeHue B Ilepuonnyeckoil cucremMe XUMHYECKUX
anemenToB JI.MI. MenzneneeBa; cTpoeHHME MX aTOMOB; HAaxOXKJIECHHE B IPUPOJIE.
dusznueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaiaus). OKCuabl u

THAPOKCUABI HATPUS U KaJIus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

[IlesrouHO3eMENBHBIE METAIUIBI MArHUM U KaJIbIUMI: 10JI0keHUE B [Iepronuueckon
CUCTEME XHMMHUYECKHX dneMeHToB [[.JMI. MenneneeBa;, cTpoeHHE HX aTOMOB;
HaxoJIeHUe B Ipupoje. Pusndeckue U XUMUUECKUE CBOMCTBA MarHus U KajbLus.
Baxneiimue coequHeHUs Kaublus (OKCHUJ, TUAPOKCHT, coin). JKECTKOCTh BOMBI U

CTOCOO0BI €€ yCTpaHEeHHUs

AmomuHuii: nonoxenue B Ilepuonuueckoil cucteMe XumMHUYeckux aneMeHToB [
MenieneeBa; CTpOCHUE aTOMa; HaXOXAeHUE B pupoae. PU3HUecKue 1 XUMUYECKUE

CBOMCTBa aFOMUHUS. AMGPOTEpHBIC CBOMCTBA OKCHIA U TUAPOKCHA ATFOMUHUS

Kenezo: nonoxenue B Ilepuonuueckoid cucreme xumuyeckux snemeHtoB [[.H.
MenpeneeBa; CTpOEHUE aTOMa; HAXO0XAEHUE B mpupojie. Pu3nyeckne 1 XUuMUYECKHE
cBoiicTBa >kene3a. Oxcuapl, Tuapokcunasl u conu xkenesa(ll) u sxenesa(Ill), mx

COCTaB, CBOMCTBA U MOJy4CHHUE

XUMHYECKUHN SKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3IaMy METAJNIOB U CIUIaBOB, UX
(U3MYECKUMHU CBOMCTBAMU; U3yUYCHUE PE3yIhTaTOB KOPPO3UH METAIIIOB (BO3MOKHO
WCIIOIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KalbllUsi W HATpUs C BOJON (BO3MOXHO WCIIOJIb30BAHHE BHIEOMATEPHAIIOB);
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI; Mpoliecca TOPEHHs Kejle3a B KUCIOPOJe
(BO3MOXKHO  HKCIOJB30BAHUE  BHUJIEOMATEPUAIOB);  MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIUi Ha MOHBI (MarHusl, KaJbIUs, ATFOMAHUS, IIMHKA, sxkene3a(ll)
u xenesa(Ill), meau(Il); mabmiomeHWe M OMHUCAaHUWE TPOIECCOB OKPAITUBAHUS
MJaMEHW WOHAMHM HATpHs, KaIus W Kajdblusi (BO3MOXXHO HCIOJb30BaHUE

BI/IILCOMaTCpI/IaJIOB); HUCCICIOBAaHUC aM(I)OTCpHLIX CBOICTB TUAPOKCHU A AJIIOMUHHUA N



4.1

4.2

4.3

TUAPOKCHJIa IIMHKA; PELIEHUE 3KCIIEPUMEHTAJIbHBIX 33/lau mo TeMe «Baxueimme

METaJIJIbl ¥ UX COCIUHEHUS
XHMHS U OKpyKaromas cpeia

Hosrie MaTepuraibl U TCXHOJIOTHUH. BGHIGCTBa H MaTCpurajbl B HOBCGI{HGBHOﬁ KHU3HHU
YyeJ0oBeKa. XUMUS U 310pPOBBE. be3omnacHoe ncnonab30BaHue BCIICCTB U XUMHNYCCKHUX

peakmuii B ObITy. [lepBast mOMOITs TPH XUMHUECKUX 0KOTaX M OTPaBICHUSIX

OCHOBBI IKOJIOTUYECKOW TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHUE OKPY KaIOIIEH
cpenbl TIJIK. Pombp XuMuu B pelieHWH JKOJIOTHYECKUX mpodsieM. IlpupogHbie
WUCTOYHUKU YTIJIEBOAOPOJOB (Yroiib, MPHPOMHBIN Ta3, HEPTh), MPOAYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMUYECKUN SKCIIEPUMEHT: U3y4YeHHE O0pa3lloB MaTepuaoB (CTEKJO, CIIABbI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIbI)



IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBAHUS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl
OCHOBHOT0 0011ero oopaszopanusi Ha ocHose PI'OC

IIpencraBnenue:

O T1I03HaBaeMOCTH SBJICHMHA MPUPOJBI, IOHUMAaHHE OOBEKTHUBHOMN
3HaYUMOCTH OCHOB XMMHYECKOW HAyKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIed KyJbTypbl U IPaKTHYECKOU
JEATEIbHOCTH 4YEJIOBEKa B  YCIOBHUAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMUH CPEIAN NPYTIUX CCTCCTBCHHBIX HAYK

O HaAyY4YHbIX MCETOJAaX IIO3HAaHHUA, B TOM YHUCIIC SKCIICPHUMCEHTAJIBHBIX H
TCOPCTUICCKUX METOdax HCCICI0BaHUA BCIICCTB nu HN3Yy4CHUA
XHUMHUYCCKUX pCaKHHﬁ; YMEHUEC HCIIOJIB30BAaTh MOJACIN IJIsA 00BACHEHUS

CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccnoHATBHON ACSITENFHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH ~ TEXHOJIOTHSIMHA, OCHOBAaHHBIMH HAa  JIOCTHXKCHHSX
XMMHUYECKOH HAyKH, YTO IMO3BOJUT OOYYaIOIIMMCS pPacCMaTpUBaTh
XUMUIO Kak chepy cBoeit Oyayiien mpopecCHOHATBHOM AeATeIbHOCTH U
clienarh OCO3HAHHBIM BBIOOP XUMHM KaK MPOQHUIBHOTO MpeaMeTa Mpu

nepexo/ie Ha YPOBEHb CpeiHero o01ero oopa3oBaHus

Bianenne cucreMol XMMUYECKUX 3HAHUN U YMEHUE IPUMEHSATh CUCTEMY

XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BaXHEHININE XMMUYCCKHE IIOHATHSA: XHMHUYCCKHUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE W CIIO)KHOE BEIIECTBO, OAHOPOIHAS M
HEOJIHOPO/IHASI CMECh, OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHasi Macchl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIA 00BEM, OKCH]I,
KHUCJIOTa, OCHOBAaHHUE, COJb (CpelHsisl), XUMHUYECKas pEeaKIus, peakiuu
COCTMHEHUS, PEAKIMH PA3IOKEHHUS, PEAKIMH 3aMEIIEHUs, PEaKIuN
oOMeHa, TeruioBoii 3(peKT peakinuu, 3K30- U IHTOTEPMUUIECKUE PEaKIInH,
pacTBOp, MacCcoOBast OIS XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MacCOBast
JIOJI1 ¥ TIPOLIEHTHAsi KOHIEHTpAlUsi BEUIECTBA B PACTBOpPE, SAPO aTOMA,

AIIEKTPOHHBIA  CJIOM aToMa, aTroMHas oOpOWTanb, paguyc aroma,
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3.1

3.2
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34

BaAJICHTHOCTB, CTCIICHb OKMCJICHUA, XUMHYCCKasa CBA3b,
ANIEKTPOOTPHULIATENIBHOCTD, MOJISIPHAs U HEMOJISIpHAsl KOBAJICHTHAs CBS3b,
HOHHAaA CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAIINYCCKAA peméTKa
(aToMHasl, HOHHAsI, METAJUINYECKAs!, MOJIEKYJIIpHAs), MOH, KATUOH, aHUOH,
QJICKTPOJIUT U HEIJICKTPOJIUT, SJICKTPOJIUTUICCKAA AUCCOMals, pCaKInn
MOHHOTO  OOMEHa,  OKUCJIUTEIbHO-BOCCTAHOBHUTENIBHBIE  pEaKIMu,
OKHCJIUTCIIb u BOCCTAaHOBUTCIIb, OKHCJICHUC n BOCCTaHOBJICHHC,
ANIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTuMble U HEOOpaTUMBbIe
pEaKIMH, CKOPOCTh XUMHUUECKOM peakiu, katanusaTop, [IJIK, koppo3us

METAJIJIOB, CILIABEI

OCHOBOIIOJIATalOlINe 3aKOHbl XHMHUHU: 3aKOH COXPAHEHUS MaccChl,
nepuoauyeckui 3akoH /.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa,

3aKOH ABOTaIpo

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIPHAS Teopus, Teopus

3HeKTpOHHTquCKOﬁ AucCconuanmn
BJ'Ia,Z[eHI/Ie OCHOBaMH XHMUYIECKOMH I'paMOTHOCTH, BKJIIO‘IaIOIHeﬁi

yMEHHE MPaBUIbHO UCIIOIB30BaTh NU3yUYEHHBIE BEIIECTBA U MaTepHUabI (B
TOM YHWCJIE MHUHEpPAJbHBIE yIOOpEHUs, METAJUIbI U CIUIABBI, MPOIYKTHI
nepepaboTKU  NPUPOJIHBIX  MCTOYHHKOB  YIJIEBOAOPOAOB  (yrui,
NPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM XO3SICTBE, HA IPOU3BOJICTBE
U TOHUMAHUE 3HAUEHHUS >KUPOB, OENKOB, YIJIEBOAOB MJIi OpraHu3Ma
YeJI0BEKa; YMEHHE IPOTHO3MPOBATH BIMSHUE BELIECTB U XUMHUYECKUX

MIPOLIECCOB HAa OPTaHU3M YeNIOBEKa M OKPYIKAIOILYI0 IPUPOTHYIO Cpeay

YMEHUEC HUHTCTPUPOBATL XUMHUYCCKHUE 3HAHHA CO 3HAHUAMU JOPYTrUux

y4eOHBIX IPEMETOB

HaJIMYME OMbITa paboThl C PA3TUYHBIMU UCTOYHMKAMU MH(GOpPMAIMU IO
XUMUM  (Hay4dHass W HAY4YHO-TIOMyJSIpHAs JIUTEpaTypa, CJIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBaTh HWHPOPMALMIO O BEIIECTBaX, WX
MIPEBPALICHUAX U IPAKTUYECKOM ITIPUMEHEHNN U YMEHUE UCTIOIb30BATh €€

AJI1 pCUICHU A y‘-IC6HO—H03HaBaTeJ'ILHBIX 3aga4

Brnagenune ocHOBaMH MOHSATUHHOTO ammapaTa ¥ CUMBOJUYECKOTO SI3bIKa
XVMHJH JIJIsE COCTaBIICHUST (POPMYJT HEOPTAHUUYECKUX BEIICCTB, YPABHEHHMA
XUMUYECKHUX peaKIuii; ocHoBaMH xuMuueckod HomeHkIaTypbl (IUPAC u

TPUBUAIBHON)
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7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YMeHue OOBSACHATH CBsI3b MOJIOKEHHs 3jieMeHTa B llepuommueckoit
CUCTEME C YHCJIOBBIMH  XapaKTEPUCTUKaAMU CTPOCHHSI aTOMOB
XUMHYECKUX DJEMEHTOB (COocTaB U 3apsii sapa, oO0IIee Yucio
AJICKTPOHOB), pacipeiesIEHHEM JISKTPOHOB 10 YHEPTETUYECKUM YPOBHIM

aTOMOB MEPBBIX TPEX NEPUOOB, KU U KaJIbLIUS

IIpencraBneHre O NEpUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB (pajuyC aroMma, 3JEKTPOOTPULATENIBHOCTb), IPOCTBIX H
CJIO’KHBIX BELIECTB OT IOJIOKEHUS 2JIEMEHTOB B [leproauueckoii cucreme
(B MazbIX NepUoAax U IJIaBHBIX MOATPYIIAX) U JIEKTPOHHOIO CTPOEHUS
aToma

YMeHue KinaccupuImupoBaTh:

XUMUYECKUE FTTEMEHTBI

HEOPraHUYeCKHEe BEIIECTBA

XUMUYECKUE PEAKLINU

YMeHue onpenensrTh:

BaJICHTHOCTb U CTENIE€Hb OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi/i HOHA
BUJI XUMHUYECKOW CBSI3M M THUN KPUCTAJUIMUYECKOM CTPYKTYphl B
COEIMHEHUSX

XapakTep cpeibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUM)
OKHCIIUTENb U BOCCTAHOBUTEIIb

YMeHue xapakTeprus3oBath (GU3MUECKUe U XUMUYECKUE CBOMCTRA:
MIPOCTHIX BELIECTB (KUCIOPOJI, 030H, BOJOPOA, TpaduT, anMas, KpeMHHI,
a3oT, ¢hocdop, cepa, XJI0p, HATPUH, KA, MarHUi, KaabIUil, ATFOMUHUH,
KEIe30)

CJIOKHBIX BEILECTB, B TOM UYUCJIE UX BOJHBIX PacTBOPOB (BOAA, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI U THAPOKCHIbI MeTamuioB [-ITA
rpynmn, amomunus, meau (1), nunka, sxenesa (II u 1), okenasl yraepoaa
(I u 1IV), kpemuus (IV), azota u docdopa (III u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a3oThcTas, a3oTHas, (ochopHasd, yrojabHas,
KpEMHUEBAsk KUCIIOTa U KX COJIH)

MIPOTHO3UPOBATh U XapaKTE€PU30BATh CBOICTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOECHMSI, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTb IPOTEKaHUs XHMHUYECKUX MPEBpAIICHUI B

PAa3JIMYHBIX YCIIOBUAX



10

10.1
10.2

10.3

10.4
11

11.1

11.2
11.3
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12

12.1

12.2

12.3

13

13.1

13.2

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHHs pEaKLUi, B

TOM YHCIIE:
peakIuii HOHHOTO OOMeHa
OKHUCJIUTEITFHO-BOCCTAHOBUTEIHHBIX PEaKIIN

WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA M3YUYCHHBIX KJIacCOB (TPYIIN)
HEOPTaHMYECKUX BEIIECTB

MTOATBEPKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3h MEX Ty HUMHU

YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MACChI BEIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOT0 3JIEMEHTA B COCIUHEHUHU

MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00beM Ira3oB

10 ypaBHEHUSM XUMHUYECKHUX PEAKIIMi U HAXOIUTh KOJIMYECTBO BEIIECTRA,
00BEM B MacCy peareHTOB WX MPOAYKTOB PEAKIIHH

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJaMU HAyYHOI'O IMO3HAHUS (HAOII0/IEHHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHKE) MPU M3YYCHHH BEIIECTB M XMMHYECCKUX
SIBIICHUH; YMEHHE CPOPMYIUPOBATH MPOOJIEMYy U TPEUIOKHUTh MyTH €€
pereHus

0e30macHOi pabOThl C XUMUIECKUMH BEIIECTBAMH, XUMHUYECKON TOCYI0M
U 1aGOpaTOPHBIM 000PYAOBaHUEM

npaBuJiaMy 0€30MacHOr0 OOpaIIeHUs C BEIIeCTBAMU, UCIIOJIb3YEMbIMH B
MTOBCE/THCBHON JKHM3HM, TPABWJIAMH TIOBEJCHUS B IEISIX COCpeKCHHS
3MI0pPOBbSI M OKpYXKAIOIIEH MPUPOJHON Cpelbl; MOHMMaHWE Bpeaa
(omacHOCTH) BO3JICHCTBUS HA JKHBBIC OPraHU3MBI  ONPEICIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS W TMPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUSA

Hanwune mnpakTUYecKUX HABBIKOB IUTAHHPOBAHHS W OCYIIECTBICHHS
CIIEIYIOIINX XUMHYECKUX SKCTIEPUMEHTOB:

M3y4YeHHEe W ONMHCaHHe (U3MYECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE C
(UBHYECKUMU U XUMHUYECKUMH SIBJICHUSIMH, OIIBITHI, WILTIOCTPUPYIOIINE

MMPU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKI_II/Iﬁ

HU3yUCHUC cImoco0oB pasaciICHus cMmecelt



13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

MOJIyYEHUE KUCIOPO/Ia U U3yUYEHHE €r0 CBOMCTB; MOJIy4YeHUE BOAOPOAA U
M3y4YEHHE €ro CBOMCTB; MOJyYEHHE YTJICKUCIIOro ra3a M HU3y4YeHHE €ro

CBONCTB; ITOJIy4YE€HUE aMMHaKa U U3y4YECHHUE €r0 CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  J1OJeH

pacTBOPEHHOTO BEIIECTBA

IIPUMEHEHHE UHAMKATOPOB (JIakMyca, MeTHIIoOpaHka U (eHondranenHa)

AJIL OMPEACIICHUA XapaKTepa CPEAbl B paCTBOPAX KUCIIOT U 1ea04ei

UCCIIeIOBaHUE U OMHMCAHHE CBOIMCTB HEOPraHMUYECKHX BEUIECTB PA3IMUHBIX
KJIaCCOB; M3YyY€HHME B3aMMOJCHCTBUSI KHUCIOT C METaUlaMH, OKCHUAaMHU
METaJJIOB, PACTBOPHUMBIMA M HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMU,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOTO MeTajuia
IpyrUM U3 pacTBOpa COJM; HCCleqoBaHHe amM(pOTEepHBIX CBOICTB

THAPOKCHUAOB AJIIOMHUHUA U TUHKA

pelIeHre SKCIIEPUMEHTANbHBIX 3a7a4 1o TemaM: «(OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUI»; «IDNEKTPOIUTHYECKAsT TUCCOLMAIUDY;
«Baxnenmne HeMeTalIbl ¥ UX COeOUHCHUS», «BaxkHelne MeTaaiasl U

HUX COCIUHCHUS)

XMUMUYECKHE SKCIEPUMEHTHI, WUTFOCTPUPYIOIME IPU3HAKUA MPOTEKAHMS
peakiuii HFOHHOro 0OMeHa; KaueCTBEHHBIE PEAKIIUU Ha MPHUCYTCTBYIOIINE
B BOJIHBIX pPAacTBOpax HOHBI: XJIOpUI-, OpoMMI-, HOIUA-, Cyibdat-,
docar-, kapOoHAT-, CHUIMKAT-aHHUOHBI, THUJIPOKCH-UOHBI, KaTHOHBI
aMMOHHS, MarHus, KaJbIlHsl, aTFOMUHUS, kKenesa (2+) u xenesa (3+), meau
(2+), nuHKa

YMmenue:

NpPEJCTaBIATh  PE3yJbTaThl  dKCIEpUMEHTa B  (opMe  BBIBOJIOB,
JI0Ka3aTeibCcTB, TpauKOB W TaOMUI] W BBIABIATH OMITHPHUECKUE
3aKOHOMEPHOCTHU

YCTaHABJIMBATh CBSI3M MEX]Iy pPEalbHO HAOIIOAAEMBIMH XUMHUYECKUMHU
SBIICHUSMU W TPOIECCAaMH, MPOUCXOAAIIMMH B MaKpO- U MHUKPOMHDE,

00BACHATH IIPUYUHBI MHOFOO6paSI/IH BCIICCTB



INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU
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IIpoBepsieMblii 3J1eMEHT COACPKAHMS

[TepBoHayanbHbIE XUMUYECKUE MTOHSATUS
Yucrteie BemecTBa U cMecu. CriocoOsl pa3zieneHus cmeceit

ATOMBI U MOJICKYJIBI. Xumuueckue 3yeMeHThl. CUMBOJIBI XMMHYECKHX 3JIEMEHTOB.

HpOCTBIC " CJIOKHBIC BEUICCTBA.

Xumunyeckass Qopmyina. BaneHTHOCTP aTOMOB XHMHUYECKHUX 3JeMEHTOB. CTerneHb

OKHCJICHUA

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB. OtHocurenbHas aToMHasg Macca. OTHOCUTEIbHAS

MOJICKYJISIpHas Macca. MaccoBas [0JIs1 XUMHAYECKOI0 JIeMEHTa B COCTMHECHUH

Kommaecto BemectBa. Mosb. Monsipaas Mmacca. MossipHbIif 006EM Ta30B. B3anMocBsi3b

KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AUHHUI] BEIICCTBA

dusnyeckue W XMMHYCSCKHE SBJICHUS. XHMHYECKas pe€akuusa nu eé IIPpHU3HAKU. 3akoH

COXPAaHCHUS MACChl BCIICCTB. XUMHUYECKHE YPaBHCHUA

Ilepuonnueckuit 3akoH u llepuogudeckas cucrema XUMHUYECKMX dieMeHTOB J[.M.

MenaeneeBa. CTpoeHHE aTOMOB

[lepnonnueckuit 3akoH. llepuogudeckas cucrema XUMHYECKHX 3ieMeHTOB J[.M.
Menpeneesa. [lepuons! u rpynmnsl. PU3MUECKUN CMBICII IIOPSAKOBOIO HOMEPA, HOMEPOB

MIEpUO/IA U TPYIIIBI JIEMEHTA

Crpoenne aromoB. CocrtaB aroMHbIX suaep. M3oromel. OnekTpoHbl. CTpoeHue
JIEKTPOHHBIX 000J0YEK aToOMOB INepBbIX 20 XUMHUECKUX 3JeMeHTOB [leproanueckoi

cuctemsl /.M. MenneneeBa

3aKOHOM€pHOCTI/I B M3MEHEHHMH CBONCTB XHMHUYECKHUX D3JIEMEHTOB IMEPBLIX TpéX
Iepuoaos, KaJiuys, KaJIbIIusa (paz[I/cha aTOMOB, QJICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKUX W HCMCTATIIMYCCKUX CBOfICTB) n Hux COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C

ITOJIOKCHUEM 3JICMCHTOB B HCpHOHH‘IGCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB
CTpOGHI/Ie BCIICCTBA

Xumuyeckass  cBa3b.  KoBaneHTHas  (mojisipHass M HEMOJSpHAas)  CBA3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX dJeMeHTOB. MoHHas cBsi3b. Mertaminueckas

CBA3b

Tunsl KpUCTAITMYECKUX PEIIETOK (aTOMHas, MOHHAsA, MeTallIndyecKas), 3aBUCUMOCTh

CBOICTB BEIlECTBA OT THUIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I 1 BUJA XUMHUYECKOM CBI3HU
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5.1

Baxuelimme nmpeacTaBUTENN HEOPraHUYECKUX BellecTB. HeMeraisl 1 X coeAMHEHHUS.

MeTamisl 1 BX COCAUHECHUA

Knaccudukanmss ©  HOMEHKIAaTypa HEOPraHMYECKHX  COCIUHEHHUH:  OKCHIOB
(coneoOpasyromiue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) M HecoleoOpa3yIoIlue;
OCHOBaHMH (IIET0YN U HEPACTBOPUMBIE OCHOBAHMSA); KUCJIOT (KUCIOPOACOAEPKAIINE U

OECKUCIOPOAHbBIE, OJHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEAHMUX M KUCIIBIX)

®u3nuecKue U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, XJI0pa,
KHCJIOPOJIa, CEPBI, a30Ta, pocdopa, yriaepoa, KpeMHUS

®u3znueckue U XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAJJIOB: JIUTUS, HATPHS,
KaJIMsl, MarHUs U KaJlblUsl, aJFOMUHMS, Keje3a. DIEKTPOXUMUYECKUN psii HAaPsHKEHU
METaJIJIOB

dusznueckue M XMMHYECKHE CBOMCTBA BOJIOPOJHBIX COCIMHEHHM HEMETaJlIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, AMMHAKA

dusnyuecKkue U XUMHUYECKHE CBOMCTBA OKCHA0B HeMeTaioB: cepol (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [lomyueHre oKCHI0B HEMETAIUIOB
Xumnueckue cBoiictBa okcunoB: MeTawioB [A-IIIA rpynm, munka, meau(Il) u xenesza(ll,
III). [Tomyyenue OKCUI0B METAILIOB

XWMHYECKHE CBOWCTBA OCHOBAaHMN W aM(pOTEPHBIX THUIPOKCUIOB (HA MpuUMEpe
THUAPOKCUIOB alllOMHUHHUA, jKele3a, uuHkKa). [lomydeHuwe ocHOBaHUN U amMQOTEpPHBIX
THAPOKCH]IOB

OOme XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOJHOH, CEpPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOHW, (ochopHOH, KpeMHHUEeBOW, yroibHOU. (Ocolbie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM Kuciaor. llomydenue
KHCIIOT

OO0mue XUMHIECKUE CBOMCTBA cpeHuX coier. [Tomyuenue coei

[Tonyuenue, coOupanue, pacno3HaBaHue BOAOPO/Ia, KUCIOPOa, aMMHAKa, YTIIEKUCIOTO

rasa B JJabopaTopuu

[Tonmyuyenune amMmmuaka, CepHON U a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O01111e crocoObl

MOJyYEeHUSI METAJJIOB
I'eneTnueckas CBsA3b MEXKy KJIacCaMU HEOPraHUYECKUX COCTMHEHU
XUMUYECKUE PEAKIINU

Knaccudukanums XuMUUecKnuX peakiuii o pa3InYHbIM MIPU3HAKAM: 110 YUCIY U COCTaBY
Yy4acTBYIOUIMX B PEAKIMU BEILECTB, MO TEII0BOMY 3G (DEKTy, M0 U3MEHEHUIO CTENeHeH

OKHCJICHHUA XUMHNYCCKUX 3JICMCHTOB
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5.3
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5.5

6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

TennoBoil 3¢ ¢peKT XUMHUYECKOW peakUud, TEPMOXUMHUYECKHE YypaBHEHHA. OK30- U

SHAOTEPMHUYECKUE PEAKIHU. TepMOXUMHUYECKHUE YPAaBHEHUS

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKuCIUTEIN H  BOCCTAHOBHTCIIMU.
HpOHCCCH OKHUCJICHUA u BOCCTAHOBJICHUA. SJICKTpOHHHﬁ OaaHC

OKHCIINTECIILHOBOCCTAHOBUTCIILHOM pCaKkuuun

Teopus saexkTpoauTHYECKONW Aucconuanui. KaTHOHBI, aHUOHBL. OJIEKTPOJHUTHl U

HEDJICKTPOJIUTHI. CunbHBIC U c1a0bIe OJICKTPOJIUTHI. CrencHb AucConuanmn

Peaxmum nonHoro obMeHa. YcinoBus IIPOTCKAHUA peaKHI/Iﬁ HOHHOTO O6M€Ha, IIOJIHBIC U

COKpalllCHHbIC HOHHBIE YPAaBHEHHUS PEaKIIUI
XHUMHUS U OKpyKarolas cpena

BemecTBa 1 MaTepuansl B IOBCEIHEBHOM KU3HU YesloBEKA. bezonacHoe ucnonbp3oBaHue
BEIIECTB U XMMMYECKHUX peakuuil B nabopatopunt U ObiTy. IlepBas momomp mnpu

XUMHYCCKUX OKOraX U OTPABJICHUAX

XUMHUECKOE 3arpsi3HEHHE OKpY’Karolled cpelbl (KUCIOTHBIC MO0XKIU, 3arps3HEHHE
MOYBBI, BO3/IyXa M BOJOEMOB), CIIOCOOKI ero npeaoTBpaiieHus [IpenenpHas gomycrumas
koHneHtpauus BeuiectB (IIJK). Ponp Xxumum B pemieHMH SKOJIOTMYECKHX MPOOIIEM.
VYcunenue napHuKoBoro 3 dexra, pazpyiieHrne 030HOBOTO CIIOS

[Ipumenenue cepsl, azora, ¢pocdopa, yriepoaa, KpEMHUS U UX COCAUHEHUN B OBITY,
MEJMLMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO3sicTBe. [IpuMeHeHue MeTauioB U
CIUIaBOB (CTajib, YyI'yH, AIOPATIOMUHUN, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coeauHenuil. [loHsATHE O KOPpPO3MM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT
KOppO3HH

[TpupogHBIE HCTOYHUKH YTIIEBOIOPOJIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), IPOILYKTH UX
nepepaboTku (OEH3UH), UX POJIb B OBITY W MMPOMBIIIIICHHOCTH

[lepBoHavanbHbIe MOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COETUHEHUSX YTiepoaa
(MeTaH, STaH, ATWIIEH, AlETWIEH, JTAaHOJ, TIWIEPHUH, yYKCycHas kuciora). [loHstne o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, Oelkax, yIiaeBoJaX — M MX POJIU B JKU3HU
YeJioBeKa

Pacuérsr:

1o hopMysiaM XUMHUECKUX COECTMHEHUHN

Macchl (MAacCOBOI) 10K PacCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPABHCHUAM



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

1. O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos
Xumust: 8 knacc: 6a30BbIi ypoBeHb: yueOHUK. MockBa: [IpocBemienue, 2024, 175¢
2. O.C. T'abpuensn, U.I'. Octpoymos, C.A. Cnagkos
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1. O.C.Tabpuensu, C.A. Cnagkos
Xumusi. 8-9 kiaccel. ba3oBblil ypoBeHb. MeToauueckue peKoMeHIaluu K yueOHUKaM

lNadpuensina O.C., OctpoymoBa N.I'., Cnankosa C.A.

2. 0O.C. TI'abpuemnsn, N.I'. Octpoymos, C.A. CnaakoB

Ypoku xumuu B 9 knacce. Meroanueckoe nmocooue. Mocksa: [Ipocsemenne, 2022, 208¢
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