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INOACHHUTEJIBHAS

IIporpamma o x
pesynbTataM OCBOEHHS
npeacTasieHHbIX B IO
KOHLEIMLUH TpernoaaBak
Denepanmu.

[Mporpamma mo

3AIIACKA

[MHH Ha YPOBHE OCHOBHOTO 00LIEero 06pa3oBaHus COCTABIIEHa HA OCHOBE TPeGOBaHMI K
OCHOBHOH 00pa3oBaTesbHOW TMporpaMMbl  OCHOBHOIO  OOLIEro obpazopanus,
IC OO0, a Taxke Ha ocHOBe (eepanbHOl paboueit MPOrpaMMBbl BOCTIMTAHHS H C Y4ETOM
s y4eOHOro npeamera «XuMus» B 0Opa3oBaTebHBIX opranmsauuax Poccuiickoii

MMHUH Na€T NpE/CTaBlIeHHE O LeNsX, obLied cTpaTeruu oOy4YeHWs, BOCTIMTAHMA H

pa3BuTH O0yYarOlKMXgs CPENCTBAMH y4eOHOTO NpPEIMETa, YCTAHABIMBAET OOS3aTE/ILHOE npeaMeTHoe

coiepikaHue, Mmpenycmarl
nporpaMMbel 10 XHMUY
PEKOMEHYEMYIO TIOCIIE)
CBSA3EH, JIOTMKH Y4eOHO
NpeaMeTa A/ peau3ali)

PHBACT paclpene/ieHHe €ro 1o KjiaccaM W CTPYKTYPHPOBAHHE 10 pasienaM M TeMam
» OMPEACIACT KOIMYCCTBEHHBIE M Ka4deCTBEHHBIE XapaKTEPUCTHKH CONEPIKAHMS,
[OBATELHOCTE U3YYCHHS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUNPEAMETHBIX
[0 1pouecca, BO3PACTHBIX OCOGEHHOCTeH OOYy4aIOIMXCS, ONMPENeNseT BO3MOXKHOCTH
i TpeboBaHMit K pe3y/ibTaTaM OCBOSHMS OCHOBHOM o6pazoBarebHON MporpaMMel Ha

YPOBHE OCHOBHOTO 00Lipro obpasoBaHus, a Tawke TPeGOBaHMI K pe3ysbraTam 00y4yeHUs XMMHH Ha YpOBHe

Leell U3ydeHus mnpeam|

FTa U OCHOBHBIX BHIOOB ylle6H0~II03Ha.BaTeHBHOFI ACATENBHOCTH 06}"1&10]].[61"00}1 Inmo

OCBOEHHMIO y4eOHOro coappikaHus.
3HaHHe XUMUH CITY)KUT OCHOBOM 115t hOPMUPOBAHHUS MHPOBO33peHHs 00y UaloIerocs, ero npeacTaBleHuit
O MaTepualbHOM CAMHCTBE MHpA, BAXKHYIO pONb WrparoT (GOpMUpyeMble XUMHEH NpPEJCTABICHHA O

B3aHMOIIPEBPALIEHHAX 3
YCTOWYHMBOTO PA3BHTHA Y

epruy ¥ 06 SBOMIOUMK BEIIECTB B MPHPOAE, O MyTAX PEIEHHs II06aTbHbIX npobnem
PJIOBEYECTBA — CBIPEBOM, YHEPTETHYECKOH, MUIIEBOM U 3KOIOTHYECKOH 6€30M1acHOCTH,

npobJiemM 31paBOOXpaHeHjus.

Wzyuenne xumuu:
criocoOcTBYeT peal

[IM3aLMK BO3SMOXKHOCTEH [UIsi CaMOPa3BUTHA M OPMUPOBAHKSA KYJIBTYPbI IHYHOCTH, €&

obuel U GyHKIHOHAIBHDH MPAMOTHOCTH;

BHOCHUT BKJIaJ B

CaMOoCTOATEIbHOH yueOH

OPMHPOBaAHHE MbILIJIEHHS. U TBOPYECKHUX crocoOHOCTE#H oﬁyuammnxcs, HaBBIKOB HX
bii nedren BHOCTH, DKCTICPHMEHTAJIBHBIX H HCCJIEJ0OBATENLECKUX yMeHHﬁ, HGOGXO,E[HMBIX

KaK B TIOBCCIIHEBHOM XKU3HHU, TaK H B NIPO(ECCHOHAILHOMN AeATEbHOCTH;

3HaKOMHMT CO CIIeLl

NPUPOBI U YeJIOBEKA, SIB)

ofyuaronmxcs;

ri(l}HKOﬁ Hay4HOI0 MBILLICHHUA, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOIO B3IJISa HA €IHHCTBO
[IACTCA OTBETCTBEHHBIM 3TaloM B (bOpMHpOBaHHI/l ECTGCTBCHHO-H&Y'-IHOﬁ rpaMOTHOCTH

CHOCOﬁCTBYE«T Cl)OpMHpOBaHHIO HEHHOCTHOIO OTHOLUEHHUA K CCTCCTBEHHO-HAY4YHbIM 3HaHHAM, K Mnpruponae,

K 4€JIOBEKY, BHOCHT CBOMH

JlaHHBIE HampasJ

BKJIaZ B 9KOJIOruyeckoe o6pazoBaHHe 00y4aromUXCs.
HUA B OOyyeHMH XumuH obecrievuMBalOTCs CcreuudUKOH ComepKaHus Y4eGHOro

MpeJIMETa, KOTOPBIA SBJSCTCS [EAArOrHYECKH afanTHPOBAHHBIM OTPKEHHEM 0a30BOi HayKH XHMHH Ha
OTpeNesIEHHOM 3Tare e Ppa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0611ero o6pazoBaHus OPHEHTHPOBAH Ha OCBOEHHE 00YYarOLIUMMUCS
CHCTEMBI NIEPBOHAYATBHBEX NIOHATHH XUMHH, OCHOB HEOPraHHYECKOH XHMHH H HEKOTOPBIX OTAEJbHBIX 3HAYUMBIX
HOHATHI OPraHHYeCKOM XHMHH.

Crpykrypa conep»

usyuenuio. ConeprxaHue

MOHATHH O XHMHYECK(

NocnenoBaTe/ibHOrO pa3B

aHUs NPOrpaMMBbI M0 XUMHH C()OPMHPOBaHA HA OCHOBE CHCTEMHOTO MOAXONa K ed
CKJIA/IbIBACTCSA H3 CUCTEMBI MOHATHH O XMMHYECKOM 3JIEMEHTE M BEIECTBE U CHCTEMBI
W peakuun. OOGe 3TH CHCTEMBI CTPYKTYPHO OpraHW30BaHbl MO NPHHLUITY
ITHsL SHAHHI HA OCHOBE TEOPETHUYECKHUX NPE/ICTABIEHHH Pa3HOrO YPOBHS:

— @TOMHO-MOJIEKYRPHOI'O YYE€HHA KaK OCHOBEI BCETO €CTECTBO3HAHHA,

— Iepuoanyeckordg
— YYEHHS O CTPOeH|
— NPEACTaBIEHHUIA (
Teopernueckue 3H
(akToB, pazBuBaOTCH MQ

3akoHa J[. Y. MeHzieneeBa Kak OCHOBHOTO 3aKOHa XHMHH;,

HiH aTOMa U XUMUYECKOMH CBA3M;

0 3NeKTPONMTHYECKON AMCCOLIHALIMH BEIIECTE B pacTBopax.

[aHHA pacCMaTpUBAlOTCS HA OCHOBE SMITMPHYECKH TIOMYYEHHBIX M OCMBICIEHHBIX
CJICNIOBATENIbHO OT OJJHOrO YPOBHS K APYIrOMY, BBINOJNHSAA (DYHKUMH OOBACHEHHS W

NMPpOrHO3HpPOBaHHA CBOﬁCHB, CTPOCHHA U BO3MOKHOCTEH MPaKTHYECKOro NpUMEeHEeHUs U TMOJYHEHHA H3Y4YaeMbIX

BEILIECTB.

OcBoeHne mporpaMMbl 1O XHMHH CIOCOGCTBYeT (OPMHPOBAHHUIO MPEJCTaBICHHS O XHMHYECKOH

COCTaBIIAIOLIEH Hay4YHOMH

KapTUHbI MUpa B JIOTHKE €€ CHCTEMHOH MpUpPOIbI, LEHHOCTHOTO OTHOIICHHS K




Hay4HOMY SHAHHIO M METOZIaM NO3HAaHMs B Hayke. 3yueHHe XUMHUM NPOMCXOMHT C MPHBJICYECHHEM 3HAHUMH U3
paHee H3yHeHHbIX yueGHbIX npeameTos: «OKpyskatommii Mupy, «Bronorus. 5—7 knaccsiy u «Dusmka. 7 KJ1accy.

Ilpy n3yvennu NMMHHM MPOMCXOMMT DOPMHUPOBAHHME 3HAHMN OCHOB XHMHYECKO HayKH Kak obiactu
COBPEMEHHOTO €CTECTBOBHAHMUS, MPAKTHYECKOH NEATE/IbHOCTH YeIO0BEKa M Kak OJAHOTO M3 KOMIIOHEHTOB MUPOBOI
KyJIBTypbl. 3a/1a4a y4eGHOro npeaMeTa COCTOMT B (JOPMHPOBAHHH CHCTEMBI XMMHUUYECKHX 3HAHMI — BaKHEHIINX
(aKTOB, MOHATHH, 3aKQHOB M TEOPETMUECKHX MOIOKEHHIA, AOCTYIHBIX 00OGIIEHHI MHPOBO33PEHUYECKOro
XapakTepa, A3bIka HAyKH, B IPHOGLUEHHH K HAYYHBIM METOJAM TIO3HAHMS TIPH M3yYEHUU BELIECTB H XHMUUECKHX
peakiui, B OPMHUPOBAHUM U PA3BUTHH T03HABATENLHBIX YMEHHUIA H HX NIPHMEHEHHH B y4eOHO-TI03HaBaTEIbHOM’
U y4eOHO-HCCIIeI0BATeNbCKOM [IeATENbHOCTH, OCBOCHHH TPABHI G€30MacHOro ofpallieHus: C BElIECTBAMU B
MOBCEIHEBHOU KU3HH.

Ipu M3y4eHun XYMHUM HA YPOBHE OCHOBHOTO OGIIEro 06Pa3OBAHUS BAKHOE 3HAUCHHE npuodpenu Takue
LeNH, Kak:

— (hopMHpOBaHHE PHTEIUIEKTYaNTLHO PA3BUTOM JINYHOCTH, FOTOBOM K €aM000Opa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOATEIEHOMY TIPHHATHIO PEILeHHH, CrOCOGHOH aaanTHPOBAaThCA K OBICTPO MEHSIOLIUMCS YCIIOBHAM
JKU3HH;

— HamnpaBJIeHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKoe MpHOOIIeHHe OGYYalomMXCH K CaMOCTOSTENBHOM
TO3HABATENBHOH NIEATE/bHOCTH, HAy4YHbIM METOJaM MO3HAHHA, (OPMHUPYIOLIMM MOTHBALMIO H pa3BuTHe
CIIOCOOHOCTEM K XMMUM;

— obecrnieyeHne ) CIOBHIA, CMOCOGCTBYOLIHX NpHOOPETEHNIO 00YYaIOMUMHCS OTBITA paszHooOpa3Hoit
ACATENBHOCTH, TMO3HAHWI M CaMONO3HAHMSA, KIFOYEBBIX HABBIKOB (K/IIOYEBBIX KOMIIETEHLMI), HMEIOLIHX
YHHBEPCAJIbHO® 3HAYEHHUE U1 PA3TUUHBIX BHIOB JEATEIbHOCTH,

— (hopmupoBanue pOiieii (hyHKIMOHATBHOM K CCTECTBEHHO-HAYYHOM IPAMOTHOCTH, B TOM YHCJIE YMEHHIA
OOBACHATE H OLEHUBATD HBJICHHS OKPYIKAIOWIETO MHPA, HCTIONB3YS 3HAHUS H OTIBIT, MOJTyYEHHBIE TIPU U3YUYECHUU
XMMHH, IPUMEHATD UX H[EH PelIeHHH NpoGJieM B [IOBCEHEBHOM JKU3HM U TPY/IOBOH NESTebHOCTH,

— opmupoBaHKe [y 0GYUAIONMXCS IyMAHHCTHYECKHX OTHOLICHUH, MOHMMAHMS LeHHOCTH XHMUYECKHX
3HaHU 7S BBIPaGOTKH JKOMOTHHECKH LeIecO06Pa3HOro MOBEAEHHS B OBITY M TPYZOBO# IEATENLHOCTH B HENAX
COXPAHEHHA CBOETO 37I0PPBbsl M OKPY KaroOLIel TPUPOIHOM CpeIbl;

— PasBUTHE MOTHMBALMK K OOYYeHHIO, CIIOCOGHOCTElf K CAMOKOHTPOJIIO M CAMOBOCIHTAHHIO HA OCHOBE
YCBOEHHS OOLIEUENIOBEYGCKHUX LIEHHOCTEH, FOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpoduiis W HANPaBIEHHOCTH
JanpHekiero obyuenus.

Ob1ee yncio yadoB, OTBEAEHHBIX IS U3YYEHHS XHMMM Ha YPOBHE OCHOBHOrO 00miero obpasoBaHus,
cocrasnser 136 yacos: B 8 kiacce — 68 wacos (2 uaca B Henemo), B 9 kiacce — 68 yacos (2 4aca B Hepmemo).
CornacHo kaseHapHoro [yae6HOro rpaduka s 0OcHOBHOTO o6iero o6pasosanus MBOY Cesepnast OOLL Nel 1
Ha 2024 — 2025 yueGup1ii|rox nporpamma 6yer peanusosana 3a 65 yacos B 8 KJjiacce,65 yacos B 9 kiacce.




COAEP)XAHUE OBYUEHUSA

8 KVIACC

IlepBonaya/ibHKie XAMAYECKHE NOHATHS

[Ipeamer xumun. [Poste XUMKUK B 3HU3HK YenoBeka. XUMHUS B CHCTEMe Hayk. Tena u Bemectsa. Dusnueckue
CBOHCTBA BEILECTB. ArpgraTHoe cocTosHue Bemects. [IoHSTHe 0 MeTOaX NO3HAHUS B xumuu. Yucrele BemecTsa
U cMecu. Crioco6r1 pasagnenus cMmecei.

ATtombI 1 MOJ‘IeKyE'lbI. Xumuyeckue anemMeHTsl. CHMBOIIBI XUMHYECKHX 3J1EMEHTOB. IMpocTeie u cnoxHbIe
BELIECTBA. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumuveckas (opmyna. BaneHTHOCTh aTOMOB XMMHHECKHX 31eMEHTOB. 3aKoH MIOCTOAHCTBA COCTaBa
BemlecTB. OTHOCHTENLHAS aTOMHas Macca. OTHOCHTEIbHAS MoKy IsipHas Macca. MaccoBas 10719 XUMHUYECKOTro
9JIEMEHTA B COEIHHEHHH

Konnyectso Bemgera. Monb. Monsphas macca. B3aumocssss KOJIMYE€CTBA, MACChl M YMC/Ia CTPYKTYPHBIX
€AUHUL] BerecTBa. Pacu§Tel o Gopmysnam XMMHYECKUX COeIHHEHHIL.

Pu3HYECKHE ¥ XHMUYECKHE SB/ICHHS. XUMUUECKAs Peakuys U ed NpU3HAKHU. 3aKOH COXPAHEHHS MACChI
BellECTB. XuMHYeCKHe| ypaBHeHHs. Kiaccudukanms Xumuueckux peakuuii (COEMMHEHHs, pa3IOKEHHUS,
3aMelleHHs, oOOMeHa).

Xumuueckuit Ikcfrepumenm:

3HAaKOMCTBO C XMMHMYECKOH IOCY/0H, npaBunaMu paboTsl B nabopatopuu ¥ npuéMamu obpamieHus ¢
nabopaTopHbIM 000pYAQBAHMEM, H3yYeHHEe W ONKMCaHHEe (u3nUeckuX CBOWCTB O6paslloB HEOPraHWYECKHX
BEILECTB, HaOmozeHye fu3nueckux (IUIaBaeHHe BOCKa, TasHKE JIb/a, pacTupaHKe caxapa B CTYNKe, KMIIEHHUE U
KOH/ICHCALIHA BOZIBI) M XYMHYECKHX (FOPEHHE CBEYH, IPOKATHBAHUE MeIHOM MIPOBOJIOKH, B3aUMOJESHCTBHE Mesia
C KHMCJIOTOH) AB/ICHWH, HAGMIONEHNE U OMHCAHUE NPU3HAKOB NPOTEKAHHUS XHMUYECKHX peakuuii (pasznoxeHue
caxapa, B3aMMOJICHCTBHP CEPHOM KHCIOTBI C XJIOPHAOM Gapus, pasioeHue ruapokcraa meau (II) mpwu
HarpeBaHuy, B3aUMO/CHETBHE JKene3a ¢ pactBopom conu meau (11), M3ydeHue criocoOoB paszieneHus cMmeceii: ¢
MOMOUIBIO MAarHWTa, (QUIBTPOBAHHWE, BBINAPUBAHHE, AWCTHILISLAS, Xpomarorpadus, NPOBENEHHE OYHUCTKH
TOBAPEHHOH COMHM, HAabJIONEHHE M OMNKMCAHWE PE3yNBTATOB MPOBENEHHS OMNbITA, WUTIOCTPHPYIOLIET0 3aKOH
COXPaHCHHA MACChl, CO3JAHNE MO/IENIEH MOJIEKY.T (IIapOCTEPHHEBBIX).

Bakueiimme mpejcTaBuTeIH HEOPraHAYECKHX BENIECTR

Bosgyx — cmech [rasos. Cocras Bo3myxa. Kucnopon — anement u npocroe BemectBo. HaxoxneHue
KHCIIOpOa B TPUPOZE, (PU3MYECKHE U XMMHYECKHE CBOHCTBa (peakium ropenus). Oxcuapl. [TpumeHeHue
kucopozia. CriocoObl NYTyyeH sl KMCI0POAA B 1aG0PATOPHH M MPOMBILLIEHHOCTH. Kpyrosopor kucnopona B
npupoze. O30H — a/toTpPrHas MOAUDUKALMS KHCIOPO/A.

TennoBoit sddexy XuMHUECKOH peakiuH, TepMOXHMHUECKHE YPaBHEHHs, 3K30- U DHIOTEPMHYECKHE
peakuun. TornuBo: yrofib W MeTaH. 3arpssHeHue BO3JyXa, YCHICHHE MapHUKOBOro 3(dexTa, paspyieHue
030HOBOIO CJIOA.

Bonopoxa — anemeHT 1 npocroe eemecTro. Haxoxnenue BOJOpOAA B IpHpOLe, GHU3HUECKHE H XUMHYECKHE
CBOWCTBa, NpUMeHeHHe, qroco0bl nonyuenus. KueaoTs u comu.

MonspHrsiit 06bEm|razos. Pacuérs! mo XMMHUECKMM YPaBHEHUSAM.

Duzuyeckue cBOHCTBa BOABL. Bona kak pacTBopHTeIB. PactBopbl. HachliieHHble U HeHachIEHHBIE
pacTBOpbL. PacTBOpUMOCT]s BelecTs B Bosie. MaccoBas o4 BelecTBa B pactBope. XuMHUUeCKHe CBOHCTBA BOBI,
OcHoBanus. Posmb pacTBPOB B MPUPOJE M B JKH3HM HYENOBEKA. Kpyrosopor Bozsl B mpuposie. 3arpsi3HeHue
NpUpoAHEIX BoA. OXpaHa|u 04MCTKA IPUPOJHBIX BO/L.

Knaccudukanus Hpopranuueckux coemuHeHuit. OKCHIIBL Knaccudukanus okcumos: coneobpasyrompme
(ocHOBHBIE, KHUCTIOTHBIE, | aMmpoTepHbie) U Hecomeobpasylomue. HoMeHknatypa okcumos. ®usuueckue u
XHMHYECKHE CBOWHCTBa OKEUOB. [TosiyyeHne okcHaos.

Ocuopanusa. Knacpudukauus ocHoBanmii: wménoun u HEpacTBOpPHMbIE OcHOBaHusA. HomeHkiatypa
OCHOBaHMH. DU3MYECKUE [ XMMUYECKHE CBOMCTBA OCHOBaHHIA. [ToydeH e ocHOBAHMl.

Kucnorsl. Knaccuppukaums kucnor. Homenknatypa kucior. Ousuueckde M XMMHYECKHE CBOHCTBA
KkucnoT. Psix aktusHocTu freramnos H. H. Bekeropa. ITonyuenue kucior.

Conu. Homenknarypa coneil. Dusuyeckue 1 XUMHYECKHE CBOHMCTBA COJIEit. [Momyuenue coneti.

['eneTnyeckas cBA3p MEXY KIaCCaAMU HEOPraHHUECKHX COEIHHEHMIA.

Xumuueckuil sxcngpumenm:




Ka4eCTBEHHOE OI1
H H3YYEHHE CBOWCTB

ppeelIeHie CONepXKaHu KUCIOpOJa B BO3yXe, MONyYeHHe, COOHpPaHKe, PacTioO3HABAHHE

KHCJ10poaa, HaﬁﬂlOI[eHHe B3aUMOIEHUCTBHUSA BEIICCTB C KHCIOPOAOM H YCJIOBHA

BOSHMKHOBEHHs M NPEKPAIICHHUSA ropeHus (Moapa), 03HAKOMIIEHHE ¢ 06paslaMH OKCHIOB M OMHCAHHE HX

CBOJCTB, MOIy4eHHE, ¢
BOZIOpPOJIa C OKCHAOM M€
KOJIH4ECTBOM | MOJIB,

TIPUTOTOBJIEHHE PacTRO[
¢ MeTa/ulaMu (HaTpHeM
HEOpPraHWYECKHX BeELIEC

Oupanue, pacro3HaBaHHE M H3y4YeHHE CBOMCTB BOJIOpOZa (rOpeHuUe), B3aUMOIeliCTRIe

11 (II) (BO3MOXKHO MCIIONb30BAHNKE BUIEOMATEPHATIOR), HAGIIOIEHHE 0o6pa3LoB BelecTs
iCCIIE/IOBaHME OCOOEHHOCTEH PAaCTBOPEHHUS BEIIECTB C PasHYHOMN PacTBOPHMOCTEIO,
OB C ONpeenEHHON MacCOBOMH N0/eH PAaCTBOPEHHOIO BEIIECTBA, B3AUMOIEHCTBHE BOIbI
1 KaJTbLieM) (BO3MOKHO HCTIONb30BaHHE BHEOMATEPHAIIOB), HCCIENOBAHHE obpasuor

B pas3JIMYHBIX KJIACcCOB, HaSJ'HOL[CHHe H3MCEHEHHA OKPAacKH HHOUKATOpPOB B pacTBopax

KHCIOT W LUeNoYeH, usyuenue B3aumosieticteua okcuga meau (II) ¢ pacteopom CEPHOM KHCIOTBI, KUCIIOT C
METa/LIaMH, PeaKlHH HEHTpaIH3alyy, MOlyYeHHe HEPACTBOPHMBIX OCHOBAHHH, BBITECHEHHE OIHOrO METa/LIa

JAPYTHM H3 pacTBOpa COJl
COEMHEHHU.
Hepuoanueckn

|
Crpoenne atromoB. Xu

IlepBble MOMBITKH
(u1eIOuHbIe W IHEJTOYH(
aM(OTepHbIe OKCHIBI H |

[Teproauueckuit
Kopotkonepuonnas u J
Menpeneesa. Ilepuomst
3/IEMEHTA.

CrtpoeHue aToM
aTOMOB MepBbix 20 xu
XHMMHYECKOT0 2IEMEHTa

3aKOHOMEPHOCTH
HEMETA/UIMUECKHX CBOFQ

3nauenue [lepuoy
HayKH ¥ npaktukd. [1. U

XHuMuuecKas CB4

XUMHYECKHX DIIEMEHTOB.

» PCIICHHE DKCTICPUMEHTAIBHBIX 3a1a4 110 TeMe « BaxxHelIHe Knacchl HEOpPraHH4YeCKHX

3akoH H Ilepnognyeckasi CHCTEMa XHMHYECKHX 3JI€MEHTOB A. . Menaeneesa.
H4YecKas cBi3b. OKHC/IUTE/IbHO-BOCCTAHOBHTE/IbHBIE PeaAKIHH

KIaCCH(HKALMU XUMHYECKUX d7IeMEHTOB. [TOHSITHE O Ipymmax CXOHBIX 3IEMEHTOB
3CMCJIBHBIC METallibl, TalloreHbl, HHEPTHbIE rasbl). DJIeMEHTbl, KOTOpble 00pasyioT
HIPOKCHJIBI.

3aioH. [Ilepuommueckas cucrema xummueckux snementor J[. M. Menmeneesa.
priuHHOneproaHas Gopmel Ilepuoauueckoii cuctemsl Xxumuueckux snementos J[. U.
¥ rpynnbl. QU3HYECKHH CMBICI MOPSIKOBOrO HOMePa, HOMEPOB MEPHOLA H TpYMIIEI

ONI; Cocras aromubix snep. M3oTornbl. DnekTponsl. CTpOEHHE 3IEKTPOHHBIX 060I0Uek

deckux snemenTos Ilepuoanueckoit cuctemer JI. M. Menpeneesa. Xapakreprcruka
10 ero nonoxenuto B [Tepuoanyeckoii cucreme JI. M. Menpeneesa.
M3MEHCHUS pagMyca arOMOB XUMMYECKHX 3JIEMEHTOB,
TB 10 TPyIIaM U MepUofiam.

iieckoro 3akoHa M IlepHoanieckoll CHCTEMBI XUMUYECKHX 3IEMEHTOB IS Pa3BUTHS
Menpenees — yu€Hblii 1 rpaXKaaHUH.

3b. KoBatentHas (monspHas W HemonspHas) CBS3b. DNIeKTPOOTPULATENBHOCTD
HonHas cBs3b.

METAINIHYECKHUX H

CreneHp OKHCH

HUsA.  OKHCIIMTENEHO-BOCCTAHOBHTELHEIE peakumu. Ilpoueccel okxucieHus U

BoccTaHOBJIeHUA, OKHCIINTENH U BOCCTAHOBHTEIIH.

Xumuueckuii 3xc

H3y4eHue 06pasig
KHCJIOT M LLENIOYEH, mp(

peakumii (ropeHue, peak

ln
Mesxcnpeomemrs

Peanmmzanusa Mex

HCIIOJIB30BaHHE Kak 061}
OTZEIbHBIX TIPEIMETOB €{
Of1ue ecrectreH

KaccuuKaLus, nepuo

epumMenm:
B BEILICCTB MCTA/IIOB U HEMETAJIJIOB, B3aUMO/CHCTBHE MAPOKCH]IA LIMHKA C PACTBOPAMH
PBEICHHE OMBITOB, WUITIOCTPHPYIOLIMX MPUMEPbl OKHCIHTEIBHO-BOCCTAHOBHTEIbHBIX
U Pa3JIOJKEHHS, COENUHEHHMS).

ceAsu

IPEAMETHBIX CBA3CH NPH M3YYCHHH XHMHH B 8 Kiacce oCyliecTBIseTcs 4epes
MX CCTCCTBEHHO-HAYYHBIX IOHSATHI, TaK ¥ NMOHATUH, ABJSIOMIMXCA CHCTEMHBIMH IS
FTECTBEHHO-HAYUYHOTO [[HKIIA.

HO-HAyMHBIC MOHATHA: HAy4HbI (DAKT, rHIIOTE3a, TEOPHs, 3aKOH, aHATW3, CHHTE3,

HYHOCTB, Haﬁﬂ}OﬂeHHe, SKCIIEPHMEHT, MOJICTHPOBAHHE, H3MEPEHHE, MOJCIIb, ABJICHHUE.

Dusika: Marepus], aToM, SJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIUJ, HM30TONBI, PaJHOaKTHBHOCTS,

MOJIEKYJIa, IeKTPHUYECKH

i 3aps, BellecTBO, TeNno, 00BEM, arperaTHOe COCTOSHUE BEILIECTBA, ra3, (husHUecKue

BCJTHYHHBI, €AUHHMLIBI H3MEPEHHA, KOCMOC, ILUTAHETEI, 3BE3HI, Con HIIE.

buonorus: ¢gorocy
I'eorpadus: aTMod

BOJIHBIE PECYPCH.
9 KJIACC

HTe3, bIXaHue, Onocdepa.
tbepa, ruapocdepa, MUHEpaibl, TOPHbIE TIOPOMIBI, MONE3HbIE HCKOTIACMBIE, TOILTHBO,

BemecTso u XHMiYecKas peaknus

Iepuonuuecknii 3

aTOMOB. 3aKOHOMEPHOCT]

LI

jxoH. Ilepuonrueckas cucTeMa XUMHYECKHX DIIEMEHTOR M. U, Menpeneesa. Crpoennue
H B M3MCHCHHM CBOWCTB XMMHYECKHX JJIEMEHTOB MEpPBhIX TPEX NEpPHOOB, KallHs,




KaJIbLIMA M HX COEIMHEHHI B COOTBETCTBHH C IMOJIO}KEHHUEM 3JIEMEHTOR B Hepﬁonw{ecxof»‘l CHCTEME H CTPOCHHEM

HX aTOMOB.

CrpoeHue BewecTBa: BU/Ibl XUMHYECKOH CBsi3H. THIbI KPUCTAIUTHYECKHX PELIETOK, 3aBUCHMOCTH CBONCTE

BCILICCTBA OT THUIIA KPHCT
Knaccudukauus

AUTHYECKON PEIETKY U BUIA XUMHYECKOM CBS3H.
M HOMEHKJIATypa HEOPraHMYeCKMX BEIIECTB. XHMMHYECKHE CBOWCTBA BEIIECTE,

OTHOCAIIHXCA K pas/lIHYHBIM KlacCaM HEOpPraHH4YeCKHWX COCOWHEHHWH, reHeTHYecKas CBA3b HEOpraHH4YeCKHX

BELLECTB.

Knaccuduxanus »
PE€aKiMH BELIECTB, 0 T€
0bpaTUMOCTH, M0 y4acTH

[UMUYECKUX PEAKLMH 110 PasTHYHBIM NpU3HaKaM (10 YHCIy ¥ COCTaBy y4acTBYIOLIHX B
TUIOBOMY 3((eKTy, N0 U3MEHEHHIO CTENeHeH OKHCIIEHHS XMMHYECKHX 3JTeMEHTOB, 10
10 KaTan3aropa). DK30- U 9HA0TEPMUYECKHE PeaKLH, TEPMOXMMHYECKHE yPABHEHHS.

[TonsTe 0 ckop@cTH XMMUYeckoil peakuuu. ITonsTue 06 OGpaTUMbBIX H HeOoOpaTHMBIX XHMHUYECKUX

peaxkuuax. ITonsTue o ra
paBHOBeCcHH. DakTOpHI, H

OKHCIUTENBHO-B(
peakuuu. CocraBneHue
3JIEKTpOHHOro GanaHca.

Teopus snextpoy
MexaHu3M quccoManyiy
U crnabble 3IEeKTPOITUTEI.

Peaxuuu nonHorg
HOHHBIE YpaBHEHHUS [
3JIEKTPOJIMTHYECKOH uCH

Xumuueckuii IKcy

O3HAKOMIIEHHE C
HeMeTannos (rpadura u
XHMHUYECKOH peakuHu o7
BEILIeCTB, Mpolecca Jiucd
MPOBEICHHE OMBITOB, H)
ocajika, BbIOe/NieHHE ra
BOCCTAHOBHTENBLHBIX pea

MOT€HHBIX M reTeporeHHbIX peakuuax. [lonsatue o katanuze. [IoHATHE 0 XUMHUYECKOM
UIHAIOLIME HA CKOPOCTh XMMHYECKOH PeakiMK 1 MOJIO)KEHHE XMMHYECKOTO PABHOBECHA.
CCTAHOBMTENbHbIE PeaKLHH, 3JIEKTPOHHBIN GanaHc OKUCIUTEIbHO-BOCCTAHOBHTEILHOM
YPaBHEHHI OKHMCJIMTEIbHO-BOCCTAHOBHTENBHBIX PEaKLMil C MCIIONB30BAHHEM METONA

[UTHYECKOM JHCCOLIHALIHH. SJ'IBKT[)OIIHTIJI H HE3NEKTPOJHTHI. KaTPIOHbI, dHHOHBI.

BELIECTB C pa3IHYHBIMH BHAAMH XUMHYECKOH cBI3H. CTeneHp auccoranuy. CunsHble

o0meHa. YcioBus NpOTeKaHHs PeakLHi HOHHOro OGMeHa, TOHEIE H COKPALLEHHBIE

akuui. CBOWCTBA KHCIIOT, OCHOBaHMM M colefl B CBeTe MNpeACTABNEHHH 06
pouratmy. Kauectsennrle peakiuy Ha HOHBIL. [ToHSTHE O rHApOH3e Coeil.

epumMeHm:
MOJEIAMH KPUCTANIMYECKUX PEIETOK HEOPraHWYEeCKMX BEIIECTB — METAUIOB H

AIIMAa3a), CIIOXKHBIX BELLECTB (XJI0pH/Ia HATPHS), HCCIIEAOBAHHE 3aBUCHMOCTH CKOPOCTH

BO3JICHCTBHS PA3/MYHbIX (AKTOPOB, HCCIIEIOBAHHE SIIEKTPONPOBOJHOCTH PACTBOPOB

OLMALIMK KUCJIOT, ENOYeH W COJeH (BO3MOKHO MCTIONb30BAHKME BHIEO MATEPHAJIOB),
UIFOCTPHPYIOIMX TMpPU3HAKM MPOTEKAaHWs peakumii MOHHOro oOMeHa (o6GpasoBaHHe
Ba, 00pasoBaHMe BOJBI), OIBITOB, HIUTIOCTPUPYIOLIUX IIPUMEPBI  OKUCIHTEIBHO-
KLMHA (rOpeHKe, peakiiy pasiioyKeH s, COCIMHEHNs), PACTIO3HABAHHE HEOPTaHUYECKHX

BE€LIECTB C MOMOIIBIO KAaYeCTBEHHEIX peaxuﬂﬁ Ha HOHBI, peLIEHHE 3KCTICPUMEHTANIBHBIX 3a1a4.

Hemeranab! 1 ux
OO61as xapakrepy
Crpoenue u dusnyeckue]
(B3aumMoneiicTBue ¢ MeTY

COeMHHEHHHA

CTHKA rajioreHoB. OcoOeHHOCTH CTPOSHHA aTOMOB, XapaKTEPHBIC CTCNCHH OKHCJIEHHS,

CBOMCTBA MPOCTHIX BEILECTB — rajJOreéHoB. XMMHYECKHE CBOMCTBA Ha rpuMepe xJopa
JlaMH, HeMeTalaMH, weno4amu). Xnopoeoaopoa. ConsiHas KUCI0Ta, XHMHYECKUE

CBOKCTBa, MOJTyYcHHe, npumeHenue. JIeHCTBHEe XJI0pa | XJIOPOBOIOPOJA HA OPraHW3M YesoBeka. Baxueifmme
XJIOPHIIBI M HX HAXOKIOeHKe B MPUpOJIE.

OO6mas xapakrep
creneHu okucnerus. Ctp
MOJU(UKAIIME KHUCIIOPOJ
XHMUYeCKHe cBolicTea. O
XMMHUYECKHE CBOMCTBA (
JiexalHe B OCHOBE Mpo
Conu cepHOit KHCIIOTEHI,
npupoze. XuUMHYECKOe
3arpsA3HeHHe BO3/YXa U B

O61as xapakrepuy
OKHCIIeHHA. A30T, pacrip
npupoze. AMMHUaK, ero
buzryeckue M XHMHUec)
KucoTa, €€ noiydeHue,
crnieuuduyeckue). Hcmno]
XHMHYECKOE 3arpsa3HEHH |

icTHKa 3neMeHTOB VIA-rpynmbl. OcOGEHHOCTH CTPOGHHSI aTOMOB, XapaKTepHbIE
PeHHE H (JH3HYECKUE CBOKCTBA MPOCTBIX BEMIECTB — KMCIOPO/A U CEpBI. AIUIOTPOIIHBIE

a u cepbl. XuUMHYECKHE CBOCTBA cephl. CepoBONOpOX, CTpOeHHe, (u3MHUecKHe u
CHJIBI CEPBI KaK MPE/ICTABUTEIH KHCIOTHBIX OKCHI0B. CepHas KHCI0Ta, GH3HYECKHe H
IMHe Kak Mpe/CTaBUTENA Kiacca KUCJIOT U crieuupuyeckue). XUMHYECKHe PeaKiHH,
BIILICHHOTO CrI0c00a MOMy4YeHus cepHO# kucnotsl. [TpuMenenne CEpHOI KHCIIOTBI.
KaueCTBeHHas peakuus Ha cyiabdar-uoH. Haxoknenue cepbl u eé coequHeHHH B
3arpA3HEHHE OKPYXKalOLIeH Cpelbl COEAMHEHUSMH Cepbl (KHCIOTHBIE NOXIH,
DIIOEMOB), cOCO0bI €0 MPeIOTBPALIEHHS.

PTHKA 3/1eMeHTOB V A-rpymnnbl. OcoGeHHOCTH CTPOEHHS aTOMOB, XapaKTePHbIE CTENEHH
PCTpaHEHHe B MPHPOJE, (PH3MYECKHe W XMMHYEeCKHe cBOicTBa. KpyroBopor asora B
M3HYECKME M XUMHUYECKHE CBOMCTBA, MOMydeHHe U npumeHenue. Colu aMMOHUS, HX
KMe CBOMCTBA, mpumeHeHue. KadecTBeHHas peakuust HA HOHBI aMMOHHS. A3OTHas
(busnueckue M XMMHYeCKHe CBOMCTBa (obime Kak NpeiCTaBHTElIsl Kjlacca KHUCIIOT H
b30BaHHE HHTPATOB W CONEH AMMOHHMsS B Ka4yeCTBE MHHEPAIBHBIX YAOGpPEHHIi.
OKPYKAIOLIEH CPeibl COSAMHEHUAMH a30Ta (KUCIIOTHBIE IO/, 3arPSI3HEHHE BO3/yXa,




MOYBEI H BOJOEMOB). D
Oxcun docdopa (V) u ¢

pedop, antorponHsie Moaudukauun hochopa, ¢usnyeckne u xuMUYecKHe CBOHCTBA.
ocopHas KHC/I0Ta, GHU3HYECKUE H XUMHYECKHE CBO#iCTBa, nojy4deHue. Mcnonp3oBanue
ocdaToB B kauecTBe MuHEpaNTBHBIX yRobpeHui.

Ob6was xapaKTeIHcrHKa onemMeHToB IVA-rpynmel. OcoGeHHOCTH CTpOeHMs aTOMOB, XapaKkTepHbIe
CTETICHH OKHMCIIEHHs. YIJIEPO, aIOTPONHbIE MOAM(UKALMH, pacTIpOCTPAaHEHHE B npupone, dusnyeckue u
XHUMHYECKHe CBoficTBa. Ancopbums. Kpyrosopor yriepona B npupone. Okcumst yriepona, ux (GU3H4YECKHe U
XUMHUYECKHE CBOHCTBA, AeHCTBUE Ha KHBbIE OPraHU3MBI, TIOJTyYEHHE H IPUMEHEHHE. DKOIOTHIecKHe npo6ieMsl,
CBA3aHHBIC C OKCHIOM Wriepoa (IV), rumoresa rioGanbHOro MOTEIUICHHS KiIMMATa, MapHUKOBBIN 3 heKT.
YronbHas KWCIOTa M [e€ CONMH, HX (HM3MYECKHE M XMMHUYECKHE CBONCTBa, NOJNlyYEeHHE M NpPHUMEHEHHE.
Kauectpennas peakuus fia kap6onar-sonsl. Mcnosns3opanue KapOOHATOB B ObITY, MEMLIMHE, POMBIILTEHHOCTH
H CEeNIbCKOM XO34HCTBeE.

IlepBoHayasbHbIe| MOHATHS 06 OPraHMYeCKUX BEINECTBAX KAK O COSTHHEHHSX yriepona (MeTaH, 3TaH,
OTWICH, ALETHIICH, 9TaHOJI, ITHUEPHH, YKCycHas KHcnoTa). [IpHpoaHble HCTOUHMKM YIJI€BOAOpPOAOB (Yroib,
NPUPOHEIH ra3, HeThb),[MPOyKTHI HX NepepaboTky (6eH3uH), HX posib B GbITY M poMsbinieHHOCTH. [ToHsATHE O
GHOMOrHYecKH BKHBIX BELIECTBAX: JKHUPAX, GeKaX, YrIIeBoax — U ux POJIH B XKH3HH YesioBeKa. MartepuanbHoe
€IMHCTBO OPraHU4Y€CKUX| M HEOPraHUYECKHUX COETHHeHHUIA.

Kpemuuii, ero ¢pupnueckue u xumnueckue cBoiicTsa, monyyenue 1 npumeHeHue. CoelMHEeHHs KPEMHHS B
npupozie. OOwie npejctasnenus o6 okcupe kpemuus (IV) u KpeMHHeBOH kuciote. CHIMKATBI, HX
HCTIONb30BaHUE B ObITy] B MPOMBIILIEHHOCTH. Bakueiiuue crpoutenshbie MaTepHajbl: KepaMHKa, CTEKJIO,
LeMeHT, 6eToH, xene3pGeroH. Ilpobiembl Ge30MacHOrO KMCMONB3OBAHMS CTPOMTEJIbHBIX MATEpHANIOB B
TOBCEIHEBHOM JKU3HH.

Xumuueckuii 3xc

H3yqeHue oﬁpa3uI

epumMenm:
B HEOPraHH4ECKUX BELIECTB, CBOWUCTB COJISIHON KHUCIIOTHI, MPOBEIECHHE KAYeCTBEHHBIX
peakuuit Ha XJIOPHA-HOHBI W HAOMOIEHHE TIPU3HAKOB MX NPOTEKAHMUS, OMbITHI, oTpaxarolue Gpu3HIeCKHe M
XMMHYECKHE CBOMCTBA [ raJloréHOB M WX COEAMHEHHH (BO3MOXKHO HCIONb30BAHHE BHJIEOMATEPHAJIOB),
O3HAaKOMJICHHE ¢ O0pasLgMU XJOPHAOB (FaJOreHUIOB), 03HAKOMIIEHHE C obpasuamMu cepsl U €€ CoeIMHEHUIMHE
(BO3MOKHO HCIIOJIb30BaHHE BHAECOMATEPHAIOB), HAGIONEHHE npouecca obyriHBaHUs caxapa noj AeiCTBHEM
KOHILICHTPHPOBAHHOHW CEPHOM KMCIIOTHI, M3y4EeHHE XHMHYECKHX CBOMCTB pa3baBNeHHON CepHOM KMCIOTHI,
TNPOBE/ICHHE Ka4YECTBEHHH Peakliu Ha CyNb(aT-HOH U HAGMIOIEHHE NIPU3HAKA €8 MPOTEKaHK:, 03HAKOMJIEHHE C
(usuueckumu cBoiicTBaMu a30Ta, Gocdopa U HX coenUHEHHI (BO3MOXKHO HCIONIB30BaHUE BHJIEOMATEPHATIOR),
obpasuamu a3oTHBIX ¥ PchHOPHBIX ynoGpenuit, monyuenue, coOmpaHue, pacrio3HaBaHUE U H3YYEHHE CBOWCTE
aMMHaKa, NpOBCICHUE KAYCCTBEHHBIX Pkl Ha MOH aMMOHHA U (GocdaT-HOH M M3yueHHe NPH3HAKOB HX

NpOTEKaHus, B3aUMOJEH
BHJICOMATEPUAIIOB), H3Y
03HAaKOMJIEHHE C TIPOILe(
NPOTHBOr'a3a, MOy4eHH
Ka4yeCTBEHHBIX peakIIui K

TBHE KOHUEHTPUPOBAHHOM a30THOH KHCIIOTBI ¢ MENBIO (BO3MOXKHO HCIMOJIB30OBAHUE
YCHHE MOJeNeH KPHCTANIMYECKMX pel§ToK anMasa, rpadurta, dyiepena,
COM aJIcOpOLMK PACTBOPEHHBIX BEIUECTB aKTHBHPOBAHHBIM YIVIEM M YCTPOHCTBOM
» COOMpaHKe, PacIO3HABAHUE M M3YuYEHWe CBOMCTB YIJIEKHCIIONO rasa, NPOBEICHUE
a KapOOHAT U CUJTMKAT-HOHBI U H3yYeHHE TIPU3HAKOB X TIPOTEKAHMS, 03HAKOMJICHHE ¢

NPOAYKLUHEH CHIMKATHO NMPOMBIIIICHHOCTH, PELIEHHE 3KCIEPHMEHTAIBHBIX 3a7a4 10 Teme «BakHeimue

HEMETAJUIBI U MX COE/IHHY
MeTaJ/IBI H HX C

e,
Obmas xaparc‘repclicmxa XMMHYECKUX D3JIEMEHTOB

[Tepuomuueckoii cucTeme
Merauindeckas cBA3b W
MeTajiioB. Puznueckue u
KOPpO3UH META/IIOB, OCH

HUS.
AHHEHUS

— METa/IOB Ha OCHOBAHHUM MX IIOJIOKEHUSA B
Xumueckux snemento J1. . Menzeneesa u ctpoenust aroMmos. CTpoeHHe METaLIoB.
METAJUIHYECKas KPUCTATIMYECKasA PeIETKa. DNIeKTPOXMMHYECKUI Pl HANpPSKEeHHH
XHUMHYECKHE CBOKCTBA MeTaslioB. O6Liue criocoOkl monyyeHns MeTamwios. ITonHsTue o

OBHbIE CIIOCOOBI 3aIUTBI MX OT KOppo3uu. CrinaBbl (CTasb, YYTYH, JIOPATIOMUHHH,

OpoH3a) H HX NPHMEHEHH

CTPOEHHE HX aTOMOB, Ha
Kayus). OKkcHabl U THIOPO

llenounoszemensH
anementoB JI. M. Meung
CBOICTBa MarHus ¥ Kalb
CrocoObl €€ yCcTpaHeHHs.

B OBITY ¥ MPOMBILIIEHHOCTH.
bI: MoJI0keHHe B Ileproauyeckoii cucteme xumuyeckux anementos /1, Y. Mennenecena,
OXJieHke B npupoae. OU3nYecKHe H XHMHYECKHE CBOHCTBA (Ha npyMepe HaTpus U
CHIbl HATPUS U Kanud. [IpuMeHeHuHe eNOYHBIX METAILIOB U MX COEMHEHHIA.
1€ METaJITbl MArHWi U KaJIbLMi: nonoxkeHue B [lepHonpyeckoii cHCTEMe XUMUYECKIX
€eBa, CTPOCHHE MX aTOMOB, HaxO)KIeHHe B mpupoae. OU3NYECKHEe M XUMHUYECKHe
ust. Baxkneiime coennnenns kanbuusa (okcu, ruzipoxcu, conu). JKECTKOCTE BOABI H



Amomunuii: nonpxkenre B ITepHOIHYECKOH CHCTEME XMMHYECKHX anemenroB JI. M. Menneneeea,
CTPOCHHE aToMa, HaxOMneHue B npupone. PHU3KUECKHe M XHMUYECKHE CBOMCTBA AMIOMUHMS. AmdorepHbie
CBOWCTBA OKCHIA M M'HAPPKCHAA ATIOMHHHS.

HKenezo: nonosxeHue B [lepuonrueckoii cHCTEME XMMHUECKHX 51EMEHTOR A. K. Menpeneesa, ctpoeHue
aroma, Haxo)KIeHHe B mpupoae. PU3nvecKue U XMMHUYECKHe CBOMCTBA jKkesiesa. Oxcuppl, THAPOKCHABI H CONH
xenesa (II) u xenesa (I1I), ux cocras, ceoiicTsa 1 nomyuenue.

Xumuueckuii sxcygepumenm:

OSHAKOMJICHHE C OPpa3LaMi METAJIOB U CIUIaBOB, UX QU3HYECKUMH CBOHCTBAMH, H3YUYEHHE pe3yJIETATOB
KOppO3UH METAJIJIOB (BOPMOIKHO HCIOIB30BAHUE BHIICOMAaTepHalIOB), 0COOEHHOCTEH B3aMMOJEHCTBHS OKCHIA
KalblMsd U HaTpUsA ¢ BOJOH (BO3MOIKHO HCIONE30BAHHE BHJI€OMATepHalIOB), UCCIENOBAaHHUE CBOMCTB MKECTKOM
BOZBI, IpOLIECCa rOpeHHU jkese3a B KUCIOpoAe (BO3MOXKHO MCIIOJIb30OBAHHE BHICOMATEPHAIIOB), NPH3HAKOB
MpOTEKAHHA KaYECTBEHHIIX PeaKinii Ha MOHBI: MarHU, KaJIbLUs, AMIOMHHHSA, LIMHKA, JKeJe3a (IT) u xene3a (1II),
menu (II), Habmonenve [u onucanue NPOLECCOB OKPAIIWBAHMA TUIAMEHH MOHAMM HATPHs, KajUsi W KaJIbLHg
(BO3MOXKHO HCTIONBE30BaHHE BHIEOMATEPHAIIOB), HCCIEIOBAHHE aM(OTEpHBIX CBOWCTB MMAPOKCHAA ANFOMHHHS U
PHAPOKCHAA LIMHKA, PELIGHHE SKCIEPUMEHTANTBHBIX 3a/1a4 MO TeMe «BaxkHeHIMe MEeTalIbI U HX COSIUHEHMS).

XHMHS ¥ ORPYKAIOIAs cpena :

BeiecTBa 1 MaTdpuaiibl B MOBCEIHEBHON JKHM3HM uYeNoBeKa. BesonacHoe HCITOJIb30BaHUE BEIIECTB H
XHMHYCCKHX peaKiHii B Qbrty. [TepBas MOMOLIb NIPH XUMHYECKHUX OKOrax M OTpaBJIEHHSX.

XuMHecKkoe 3arps3HEHHe OKpYsKaloIIeil Cpe/ibl (penenbHas MOMyCTHMAs KOHIEHTPALUS BELIECTB, AaNee
— IIIK). Postb XUMUH B PLIEHHH 5KOTOTHYECKHX npobiem.,

Xumuueckuit sxcrepumenm:

H3y4eHHe 00pa3Lop MaTepHaIoB (CTEKIIO, CILIaBbl METAIIIOB, MOJTUMEPHBIE MaTepHaJIbI).

Mesxcnpeomemmuvig cenzu

Peanmzauma mexipenMeTHbix cBsseil mpu H3Y4YCHWH XUMMHM B 9 KjacCe OCYIIECTBISETCS uepes
HCNO/Ib30BaHUE KaK OOLI{X €CTECTBEHHO-HAYYHBIX MOHATHH, TAK U MOHATHH, ABISIOMMXCH CHCTEMHBIMH UL
OT[E/IbHBIX NPEAMETOB €QTeCTBEHHO-HAYYHOr0 LUKJIA.

O6uiue ecTecTBEHHO-HAYUHBIE TIOHATHSA: HayuHbIi (bakT, rUnoTesa, 3aKOH, TEOpHs, aHAIW3, CHHTe3,
KI1acCU(UKauus, NEpHOAYUHOCTb, HabTIOIeH e, SKCMCPUMEHT, MOJIENIUPOBAHUE, U3MEPEHHE, MOJIETb, SBJICHHUE,
NapHAKOBbIA 3(DdeEKT, TeX|HOMOr s, MaTepHabl.

®u3nKa: MaTepus| aToM, JIIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIIHJl, W30TOMBI, PaJHOaKTUBHOCTS,
MOJIeKy1a, JNIeKTPUYECKHH 3apsjl, NPOBOJHHMKH, MOIYNPOBOJHUKH, AM3JEKTPHKH, (oroanemeHT, BewiecTBO,
TeJ10, 00BEM, arperaTHO§ COCTOSIHHE BELIECTBA, ras, PacTBOp, pacTBOPHMOCTh, KPUCTA/UTHYECKAs pelnéTka,
CIITABBI, (PU3HYECKUE BETYUHHBI, €JUHULIBI H3MEPEHHS, KOCMUUECKOE NPOCTPAHCTBO, IJ1aHeTHI, 3B&311p1, ComHile.

Buonorus: dorocufires, apixanue, 6uocdhepa, 9KOCHCTEMA, MUHEpPAJIBHBIE YA0OPEHHUS, MHKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, MUTATENHBIE BEILIECTRA.

['eorpadua: armocfhepa, runpocdepa, munepansr, FOpHBbIE MOPOABL, IMOJIE3HBIE HCKOMAEMbIE, TOIUIHBO,
BOJHEIE PECYPCHI,




IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSI IIPOIPAMMBI IO XWUMWH HA YPOBHE

OCHOBHOT'O OBIIl

JUYHOCTHBI]
JInuHOCTHBIE pe3y

EI'O OBPA30OBAHU S

. PE3YJIbTATDI
JIBTAaThl OCBOCHHMS MPOrPaMMbl OCHOBHOTO 00I1iero 06pa3oBaHHs JOCTHTAIOTCS B XOJIE

oﬁyquHa XHMHH B €JHHCTBE y‘{BGHOﬁ H BOCIMTATEJILHON AEATENbHOCTH B COOTBETCTBUHM C TpadHuUHOHHBIMH

POCCHHCKHMH  COLIHOKY]
NpaBUIaMU U HOPMaMH T
obyuarommxcs.

JluyHocTHEBIE  pef

MO3HTHBHEIX LICHHOCTHEI]

IETYPHBIMH H OYXOBHO-HPABCTBEHHBIMH OCHHOCTAMH, TMPHHATBIMH B OSIHCCTBG
OBEICHHA H CHDCOGCTBYI‘OT npoueccaM CaMOITIO3HaHU4, CaMOpPa3sBHUTHA H COLlHaJIM3allHU

PYJIbTaThl  OTPAXKAIOT TOTOBHOCTE OOYYAIOIMXCA pPYKOBOACTBOBATHCA CHCTEMOM
X OPHEHTALIMi ¥ PacIIUPEHHE OTIBITA AEIATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpHOTHYECKOro BOCHIHTAHHS:

LIGHHOCTHOTO OTH|
MIOHUMAHHUSl 3HAYECHUS
ocToBepHOH HHpOpMa

&

3aMHTEPECOBAHHOCTH B Hi
2) rpazkaaHCKoOro|

PLICHMST K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIEIHIO,
MMHYECKOH HAyKM B JKM3HH COBPEMEHHOrO oOIIecTBa, CIOCOOHOCTH BIALETH
i O MepefioBbIX NOCTHKEHHMSIX W OTKPHITHAX MHPOBOH M OTEUECTBEHHOH XHMHH,
AYYHBIX 3HAHUAX 00 yCTpoicTBe MHpa U 00LIeCcTBa;

BOCIHTAHHSA:

NnpeacrapieHua o

COLUHAJIbHBIX HOpMax H IMpaBHJIaxX MEXKJIMYHOCTHBIX OTHOIIEHHH B KOJIJICKTHBE,

KOMMYHHKATHBHOH KOMIICTEHTHOCTH B OGLUECTBEHHO MONE3HOM, yueGHOMCCIENOBATENECKOM, TBOPUECKOH U
Apyrux BHJAX ACSTENbHOCTH, FOTOBHOCTH K PasHOOOPasHOW COBMECTHOW J€STENBHOCTH INPH BBIMONHEHHH
YueOHBIX, NO3HABATENBHBIX 3a/1a4, BHINOTHEHHH XUMHUYECKHX 3KCIIEPHMEHTOB, CO3AHHH y4eOHBIX MPOEKTOB,
CTpeMJICHHS K B3aUMONIJHMMAHHIO H B3aHMOIIOMOLIM B MPOLECCE 3TOM yuyeOGHOM AeSTeTbHOCTH, FOTOBHOCTH
OLCHMBATH CBOE NMOBEJCHME M MOCTYNKH CBOMX TOBAPHLIEH C MO3MIMH HPABCTBEHHBIX M MPABOBBIX HOPM C

Y4ETOM OCO3HAHHS TIOCIY
3) nenHoOCTH HaYyY

ICTBHIA [TOCTYIKOB;
HOr0 NO3HAHMA:

MHPOBO33PEHYECK.

€ TMPpeAcTaB/iCHHWA O BELIECTBE H XHMHYECKOMH pe€aKlKH, COOTBETCTBYIOLIHE

COBPCMCHHOMY YPOBHIO Ja3BHUTHS HAYKH H COCTABJIAIOLIHE OCHOBY A1l NIOHUMAHHS CYITHOCTH Haytmoﬁ KapTHHBI

MHpa, INpeacTaBICHUHs

NIPUPOAHOMH cpenoii, 0 poj
Jbomsm, Hanpap/CHHBIC Ha MOJy4YE€HUE HOBBIX 3HAHHMH MO XUMHH, HEOOXOAUMBIE A

MO3HaBaTEJIbHbIE
o0bscHeHHs Habmromae

KYJIBTYpBI, B TOM YHCJie H
JOCTYHbIMU TEXHHYECKH

MHTEpec K 00y4eH

MPOEKTHOH U UCCIIEIOBAT

B JAlIbHEHIIIEM;
4) dopmuporanu

OCO3HaHHE LIEHHOC

00pa3 HHU3HH, OCO3HAHHE

KypeHHs ), HeoOX0aMMOCT]

ObITY U peabHOM KU3HH

0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHA NpHpPONBI, B3aHMOCBS3AX HYEJIOBEKA C
TH XHMHH B IMTO3HAHHH 3THX 3&KOHOMepHOCTeﬁ;

IX TPOLECCOB M SABJICHHH, MO3HABaTeNbHOH, MH)OPMALUMOHHOH M YHTaTENbCKOMN
aBBIKOB CaMOCTOATEIBHOM PabOThI ¢ y4eOHBIME TEKCTAMH, CTIPABOYHOM JIUTEPATypOii,
MH CpeJICTBaMH HH(QOPMaLIHOHHBIX TEXHOJIOTHA;

HIO ¥ TIO3HAHHIO, JIFOGO3HATEBHOCT, FOTOBHOCTB H CIOCOGHOCT K caM00Gpa3oBaHHIo,
P/ILCKOH NIeATE/IBHOCTH, K OCO3HAHHOMY BbIGOPY HATIPABIEHHOCTH H YPOBHS 06y4YeHus

KYJbTYPbI 310POBbS:
1 JKU3HH, OTBETCTBEHHOr0 OTHOLIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3[0POBEIi
10CIEICTBHH 1 HETIPHSATHE BPE/HBIX MPUBBIYEK (YOTPEOIIEH s aNKOToNs, HAPKOTHKOB,
1 coGJIrO/IeHHs PaBUIT Ge30MaCHOCTH MU OGPALLIEHHH ¢ XUMUYECKMMH BELECTBAMM B

El

5) TpyaoBoro BoclHTAHHS:
WHTEpeC K MPAKTHIECKOMY H3Y4EeHHIO MpoQeccHii W TpyJa pasiHYHOro poja, yBaKeHHe K TPyAy H

pesyabpTaTaMm TpyIOBOK I
OCO3HAHHBIA BBIOOD WH|
HHTEpECOB M CrIoCOOHOCTH
JIeSATEIbHOCTH W pa3BUTHS

6) axosoruueckor

DKOJIOrMYECKH IieN
CYLIECTBOBAHMsA, TIOHHMaH
cobcTBeHHOMY  (r3Huech

ATEJIBHOCTH, B TOM YMCJIE HA OCHOBE IIPHMEHEHHA TMPeaMETHBIX 3HaHHUH MO XHMHH,

MBUIyaJbHOW TPAeKTOPMM NpPOJO/DKEHHS OOpa3oBaHHS ¢ Y4Y8TOM JIMMHOCTHBIX

K XHMHH, OGLUECTBEHHBIX MHTEPECOB H NIOTPeGHOCTeH, YCTIeHOM MPodecCHOHaNbHOM
HE0OXOAMMBIX YMEHHH, FOTOBHOCTB aJJalITHPOBATHCS B NPODECCHOHANBHOM cpene;

P BOCIIHTAHHS:

PCOOOpasHoe OTHOIIEHHE K NPUPOJE KAK MCTOYHHMKY JKH3HH Ha 3emie, OCHOBe e&
ie IICHHOCTH 3J10pOBOro K 6e30macHoro o6pasa >kM3HH, OTBETCTBEHHOE OTHOLIECHHE K
fOMy H [CHXMYECKOMY 3/I0POBBIO, OCO3HaHHME LEHHOCTH COONIONEHHS MHpaBuII

6e3omacHoro NOBEOEHHA NIpH paﬁo‘re C BEIeCTBaAMH, a TaK>KeE B CHTyallUAaX, YIrPOKarOIUHX 3J0POBBIO H KH3HH

noneit;




CrIocOOHOCTH TIpH|
OKpY’KaroLei MpUpoIHO|
XapakTepa 3KOJIOrHYeCK]
MBILIIEHUS, YMEHUS PYK

METAIIPEIME]

B cocraBe meran
ob1IeHayYHEIE TOHATHS
KOTOpBIE UCTIONB3YIOTCS
npeaMeToB GopmMHpoBa
JleWcTBus (Mo3HaBaTelb
FOTOBHOCTH K CaMOCTOS

ITo3naBaTenbHBI

Ba3zoBble ornue

YMEHHS HCIOJIb3
XHMHYECKHX TMOHATHH
TIOHATHUSAMH), HCIIONB30B
KpPUTEpUH Ui Kiaccud
CNIEICTBEHHbIE CBA3H
JNedYKTHBHEBIE, TI0 aHAJIO

YMEHHE TIpUMEeHs
(3HAaKOBBIE) MOJETH, HC
Npe/ICTABJIEHUs] — XUM
peakiiH — NpH pelleHHH
U XapaKTepU30BaTh CYII

MEHATD 3HaHHA, ITOJTy4YacMbie IMPpH H3Y4YEHHH XHMHH, OJIA peLICHH 3aa4, CBA3aHHbIX C
i Cpe10id, ISl MOBBILIEHHS YPOBHS 3KOIOIHUYECKOM KYJIBTYpPbl, 0CO3HAHHS [106a1bHOTO
X npofsieM M MyTeH MX PEIEeHHs MOCPEICTBOM METOAOB XHMMH, SKOJOTHYECKOrO
DBOZICTBOBATECSA UM B TIO3HABATEILHOM, KOMMYHHKATHBHOH H COLIMATIHOM MPAKTHKE.
THBIE PE3YJIBTATBI

CIMETHBIX PE3YJIbTaTOB BBIAE/IAIOT 3HAYMMbIC M1 (OPMHPOBAHWUS MHPOBO33PEHHS
aKOH, TeOpusl, PUHLINII, TUIIOTe3a, (aKT, CHCTeMa, MPOLECC, SKCIIEPHMEHT H APYroe.),
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MpeIMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHHH M3 3THX
Npe/CTaBIeHHe O LEJIOCTHOH Hay4HOH KapTHHE MHpa, W YHUBEpCaIbHBIE y4eOHbIe
bl€, KOMMYHHKATHBHbIE, PEryJIATHUBHEIE), KOTOpbIE OOECIeuHBaloT (HOPMHpPOBAHHE
JIBHOMY TUIAHHPOBAHHIO M OCYILECTBIICHHIO yUeOHOU NesTebHOCTH.
YHHBepca/bHble y4eOHbIe JeiicTBHA

KHe AelicTBHUs:

aTh MPUEMBI JIOTHYECKOrO MBIIUIEHHS MPH OCBOSHHH 3HAHHWH: PaCKPHIBATH CMBICI
BBIJIC/ATE WX XapaKTepHble IMPU3HAKH, YCTAHABIMBATL B3aHMOCBA3b C JPYTHMH
Th MOHATHSA I OOBACHEHHs OTJENbHBIX (DaKTOB U SBIECHHUH, BHIOUPATh OCHOBAHHS H
Kalli¥ XUMUYECKUX BELIECTB W XUMHMYECKHMX DPeaKlui, yCTaHABNHBATH MPHYHHHO-
eXKy OOBEKTAMHM H3yYeHHs, CTPOMThH JIOTHYECKHE pacCyKieHus (WHIYKTHBHBIC,
1), 1eN1aTh BBIBOMBI H 3aKTIOYEHHUS;
b B MPOLIECCE MO3HAHHA MOHATHSA (IPEAMETHBIE U METANpPEAMETHBIE), CHMBOJIMYECKHE
JIb3yEeMbI€ B XUMHH, NPE0OPa30BLIBATH IIHPOKO MPUMEHAEMBIE B XUMHM MOJIEbHbIE
€CKHii 3HaK (CMMBOJI 3J€MEHTa), XHMHYeckas (opMysa M ypaBHEHHE XHMHYECKOM
y4e6HO-TI03HaBaTe/IbHBIX 33/1a4, C Y4ETOM STUX MOAE/BHBIX NPEICTABIEHNH BBIABJIATH
ECTBEHHBIE MPHU3HAKM M3Yy4aeMbIX OOBEKTOB — XMMHYECKHUX BELIECTB M XMMHUYECKUX

peaxunﬁ, BBISIBIIATE 00IIje 3aKOHOMEPHOCTH, MPHYHHHO-CJIEACTBEHHBIE CBA3H U NPOTHBOPEYHA B H3YUaeMBIX

Tpoleccax U SBICHUSX.
Ba3zoBbie uceaend
YMEHHE HCIOB30]

OCHOBBI U151 HOpMHPOBAH
nproOpeTeHne oI

yMeHue HabutopaTh 3a )

0000111eHHs U BBIBOJIBI 11

pabore.

Pabota ¢ undop
yMeHHe BhIOUpar

NpPEACTABNEHHS, TTOMYY

coJiepXKaHus, CIPaBOYHH

HE/I0CTOBEPHYIO HH(OP

BaTeJIbCKHe JelicTBuA:

paTh ITOCTaBJIEHHBIC BOMPOCH] B KAYECTBE HHCTPYMEHTA MMO3HAHKA, a TAK)KE B KAYECTBE
Hsl THIOTE3bI IO MPOBEPKE NMPAaBHIIBHOCTH BbICKA3bIBAE€MBIX Cmeﬂﬂﬁ;

piTa 110 IJIAHHPOBAHHIO, OpraHH3alHHd H NMPOBEJCHUID YYEHHYECKHX SKCIEPHMEHTOB,
LOIOM TIponecca, CaMOCTOATC/IBHO TPOTHO3HPOBATE €ro pel3ylibTar, CbOpMyanOBaTb
pe3yisTaTam ﬂpOBeﬂéHHOFO OMBITa, UCCIENOBAHUS, COCTARNIATE OTUET O HPOHGJTaHHOﬁ

anMeii:

, AHAJIM3UPOBATh W HWHTEPIPETUPOBATH MH(POPMALUIO Pa3NUYHBIX BHIOB H (OpM
EMyI0 W3 pa3HBIX MCTOYHHMKOB (HAY4HO-TIOMyJsApHas JIMTEpaTypa XWMHYECKOIro
1e nocobus, pecypchl HHTepHeTa), KPHTHYECKH OLIEHHBATH MPOTHBOPEUMBYIO H

MRLIHIO;
yMeHHe npnmemrrb pasiuuyHble METOIbl M 3ampockl NPH MNOMCKE W oTOope HH(OpMALHMK H

COOTBETCTBYIOLIMX NJaHHH

X, HeOOXOAUMBIX /151 BBITIOJIHEHHA y‘-IeGHBIX H ITO3HABATE/IBHBIX 3aJa4 onpenenéﬂﬂor 0

THMa, mpuodpereHue o
OBJIAJIEHUE KYJIBTYPOH a
ONTUMANBHYIO (opMy
cXeMaMH, IHarpaMMamH,
YMEHHE HCTIONB30
HUHOOPMALIUIO O BIMAHHH
NPHPOJIHOH CpeJibl.
KommyHukaTuBH
YMEHHs 3a]aBaTh

biTa B 00/1aCTH HCMO/b30BaHHA HH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
BHOTO MCIOJIb30BAHUS PA3/IMUHBIX MOUCKOBLIX CHCTEM, CAMOCTOSITE/ILHO BBIOHPATE

peacTaBaeHus MHQOPMAlMM W WUIIOCTPHPOBATh pEIaeMble 3a7au HECIOKHBIMU

npyrumu opmamu rpadHKi U UX KOMOMHALIHSAMMY;

BaTh M aHAIM3UpOBaTh B Tpolecce yueOHOM M HCCIeqoBaTeNbCKON JEATEbHOCTH

MPOMBILUIEHHOCTH, CEIbCKOr0O X035HCTBA H TPAHCIIOPTA HA COCTOSHHUE OKPY KAIOMIEH

ple YHHBepCcAJbHbIE YUeOHbIE eHCTBHA:
BOMpPOCHI (B X0zl AManora U (WJiM) AMCKYCCHH) MO CYIIECTBY OOCY»KNaeMOii TeMsl,

¢opmymHpoBars cBoM 1p
YMeHHs NpejcTa

JJTOMKEHHA OTHOCHTEIBHO BBIMMOJIHEHUA l'[peIU'IO}KCHHOﬁ 3amadH,
b TIOJIYYCHHBIC PE3YJIbTATHI MO3HABATENIbHOM NeATEIbHOCTH B YCTHBIX U ITHCBbMEHHBIX

TEKCTax; ASJaTh MPE3CHTRLHIO Pe3YJIbTATOB BBIMOJIHEHHA XHUMHYECKOr0 SKCNEpHUMEHTa (naﬁopa’ropﬂoro OIlbITA,
nabopaTopHo# paboThI N UCCIeOBAHHIO CBOUCTB BEIIECTB, y4eOHOro MPoeKTa);



YMEHHA
HCCIeJOBAaTeNILCKOH Aes
COIJIAaCOBAHUSA IMO3MLIHIA
JIeHCTBUH, OnpeaeneHye
PeryaaTusHnbie y
yMEHUe
KOHTpOJ'lPIpOBaTB H IT
3bdexTHBHbIE CMOCOOBI
KOPPEKTHPOBATh MpPELJIO
3HaHUH 00 M3yyaembIX O

y4eOHO[O COTpyJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HABATENBHON M

JIBHOCTH TPH PELIeHHH BO3HUKAIOIIMX MPo6jieM Ha OCHOBE y4éTa O0LIMX HHTEPECOB U

00cy:keHus, OOMEH MHEHMAMH, «MO3TOBBIE IUTYPMBI», KOOPAHHALMSA COBMECTHBIX

PHUTEPHEB 110 OLIEHKE Ka4€CTBA BHINIOJHEHHOM paboThI U ApyTrHeE).

HBepcaJibHbIe yueOHble NelicTBHSA:

ATENIbHO  OMpe/eNaTh  UeJd  JeATeJIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIIAT,
HeOOXOIMMOCTH KOPPeKTHPOBaTh CBOKO [J€ATENBHOCTh, BHIOHMpaTh Haubosee

peleHus y4yeOHbIX M MO3HABaTENBHBIX 3a/ay, CAMOCTOSATENBHO COCTABJIATH HIIH

€HHBIH aJIrOPUTM JeHCTBUH MpPH BHIMONHEHHH 3aJaHuil ¢ YYETOM TIOTyYEHHS] HOBBIX

‘BCKTaX — BCIICCTBAX U PEAKLUAX, OLEHHUBATE COOTBETCTBHE MOJIyUEHHOTO pe3ynbTaTa

camMocC

3asB/ICHHOM LEJIH, YMEHHE HCO0/Ib30BaTh U aHA/IU3MPOBaTh KOHTEKCTHI, PE/IaraeMble B YCIOBHH 3aIaHHI.
INPEIMETHBIE PE3YJIbTATHI
B coctaBe npenMeIrHbIX pe3yJIbTaToOB [0 OCBOGHHUIO 0053aTeIbHOTO COIEPIKAHHS, YCTAHOBIEHHOTO JAHHOM

(enepanbHoOi paboueit

IpOFpaMMOﬁ, BBIOCJIAKOT. OCBOCHHBIC Oﬁy'-lal{)LU,HMHCﬂ Hay4HBIC 3HaHHA, YMCHHA H

crocoOb! AeicTBHM, ciefuduvecKre Iis MPeAMETHOH 061acTi « XuMHA», BUIBI AESTEIbHOCTH IO MOJIyYEHUIO
HOBOrO 3HAHHMs, €ro WH[TeprpeTaluy, Npeodpa3’oBaHMIO M MPUMEHEHUIO B PA3MYHBIX YUeOHBIX M HOBBIX

CUTyalUsX.

K konuy ofyuenps B 8 kiacce mpeaMeTHble pesyibTaThl Ha Ga3oBOM YpPOBHE AOMKHBI OTPAXKATH

copMUPOBAHHOCTH Y 00

YAFOLIUXCSl YMEHHIA:

PacKpeIBaTh CMBICT OCHOBHBEIX XHMHYECKMX TMOHATHH: aTOM, MOJIEKYJa, XMMHYECKHMH 3JIeMEHT,
MpOCTOe BEIIYCTBO, CIOXKHOE BEILIECTBO, CMECh (OMHOPONHAs M HEOAHOPOIHAs), BAJEHTHOCTD,
OTHOCHTENIbHAjl aTOMHas M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBast N0l XHMHYECKOTO 53JEMEHTa B COeJMHEHHH, MOJAPHBIA OOBEM, OKCHJI, KMCIOTa,
OCHOBAaHHE, ({OIlb, DBJIEKTPOOTPULIATENILHOCTD, CTENEHb OKHCIEHHs, XHMHYECKas peaKius,
KlacCH()MKauMa peakuMil: peaklUMd COeOUHEHWs, PEaKUMH PpasJIoKeHHs, PEeakiuuH 3aMelleHHs,
peakuuu oOM@Ha, 9K30- M JHIOTEPMUUYECKHE PEeaKiHH, TeruioBod s(deKkT peakuuu, SApo aToma,
3JIEKTPOHHBIN (CJIOH aToMa, aToMHas OpOWTaNb, pajalMyC aTtoMa, XMMHYEecKas CBs3b, IONSApHAA H
HernoJisipHasl KPBajieHTHAsA CBA3b, WOHHAS CBA3b, MOH, KaTHOH, aHMOH, pacTBOp, MaccoBas 10js
BewlecTsa (NPOUEHTHAs KOHLIGHTPALUs) B pacTBOpE;

WITIOCTPUPOBETh B3aWMOCBS3b OCHOBHBIX XMMHUYECKMX MOHATHH W NPUMEHATH TH TMOHATHS IPH
OINUCAHUH BEILECTB U HX MPeBPAILEHHIA;

HCTIONB30BaTh | XUMHYECKYI0 CHMBOJMKY JUIA COCTaBIeHHS (GOpMYJ BELIECTE W YPaBHEHWH
XUMUYECKUX PLaKIIHii;

ONpeNeNsTh BRJIEHTHOCTL ATOMOB 3/IEMEHTOB B OHHAPHBIX COEAMHEHMSAX, CTEMEHb OKHCIICHUS
9JIEMEHTOB B |OMHAPHBIX COENMHEHHAX, TNPHHAIGKHOCTh BELIECTB K ONPENENEHHOMY Kiaccy
CoefiMHeHH T (popMyiaMm, BUA XMMHYECKOH CBA3M (KOBANEHTHAs M MOHHAs) B HEOPraHMYECKHX
COCOHHEHHAX,

packpbiBaTh CJ
NePHOUYECKO

hvicn [lepuomuueckoro 3akona JI. M. Menneneepa: JEMOHCTPUPOBaTh MOHHUMAaHHE
}i 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT X MosiokeHus B [leproanueckoii

CHCTEME, 3aKOQHOB COXpaHE€HHWA MAacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, 4TOMHO-MOJIEKYJIAPHOIO

YUCHHA, 3aKOH{
OINHCBIBAaTh H

L ABOTajipo;
XapakrepuzoBath TabnuuHyro ¢opmy Ilepuoauueckoifi CHCTEMBI XUMHYECKHX

SJIEMEHTOB: P

H4aTh MOHATHs «riaBHas noarpynna (A-rpynmna)» u «nobGounas moarpynna (b-

rpynna)», manpie u OOJbLIME MEPUOIbI, COOTHOCHTh 0OO3HAYEHHs, KOTOPHIE UMEIOTCS B TaGIHIe

((HepHO,IIH‘IeC asi CHCTEeMa XHMMHWYCCKHMX JJIEMEHTOB

JA. HW. Menngeneera» ¢ UHCIOBLIMH

XapaKTePHCTHRHAMH CTPOCHHA aTOMOB XHMHYECKHX 3JIEMEHTOB (COCT&B U 3apan sapa, 061uee YHUCJI0

3JICKTPOHOB H
knaccuuuupg
YHCITY U COCTay
XapaKTepHU30BY
NoATBEPKAAs
peaxumuii;

acrpe/ie/IeHHe HX I10 3JIeKTPOHHBIM CII0SM);

BaTh XHMHYECKUE 3JIEMEHTHI, HEOPraHHYECKHe BEILECTBa, XMMHUECKHE peakuuu (Io
Y YYacTBYOILINX B PeaKUMH BELIECTB, 110 TETUIOBOMY b dexTy);

b (OmKchiBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PpA3fIMYHBIX KJIACCOB,
PIIMCaHHe NpUMepaMH MOJIEKYNISPHBIX YPaBHEHHH COOTBETCTBYIOLIMX XHMHYECKHX




NPOrHO3HPOBATH CBOHCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOTO COCTaBa, BOMONKHOCTH
NPOTEKaHUsI )IHMH‘]CCKHX NPEeBpaLIeHHUH B Pa3THYHBIX YCIIOBHAX;

BBIHHUCITE  QTHOCHTENEHYIO MOJCKYIAPHYIO M MOJSPHYIO MAcChl BEILUECTB, MAcCOBYIO OJIO
XMMHYECKOI0|2/IEMEHTa 0 (hOpMYJIe COETHHEHHS, MACCOBYIO OJTEO BEIECTBA B pacTBope, NPOBOAUTH
PacyETHI M0 YPABHEHHIO XMMUYECKOM peaKLiuy;

TPUMEHATE OCHOBHBIC OMEPAalMM MBICIUTEIbHOM JNEATENIBHOCTH — AHANW3 M CHHTE3, CpaBHEHHUe,
06061eHHe, qUCTEMATH3aLMIO, KIACCH(DHKALMIO, BHISBICHHE NPUYUHHO-CIIEICTBEHHBIX CBA3EH — 115
U3Y4eHHs CBQHCTB BEMIECTB M XUMHYECKUX peaKLHii, €CTECTBEHHO-HAYYHBIC METOIBI [O3HAHUA —
HaOIo/IeHKe, [i3MepeHHe, MOJIETHPOBAHHE, SKCTIEPHMEHT (peaJlbHbIi 1 MBICIIEHHBII);

C/IeN0BATH MPRBH/IAM MO/b30BAHHSA XHMHYECKOH NOCYI0H U 1aGOPATOPHBIM 060PyIOBAHHEM, & TAKIKE
MpaBWIaM OfpallleHHss C BEelECTBAMH B COOTBETCTBHH C HHCTPYKLMSMH 110 BBINOJIHEHHIO
11abOPaTOPHBIK XHMHUYECKHX OTBITOB 110 MOTYYEHHIO 1 COOHpaHHIO ra3006pasHbIX BeluecTs (BOAOPOaa
M KHCJIOPOZQ), MPHUTOTOBICHHMIO DPACTBOPOB C ONpPEAENEHHOH MAaccoBoM morneii pPacTBOPEHHOTO
BELIECTBa, MIQHHPOBATb M NMPOBONHTE XUMUYECKHE IKCTIEPUMEHTEI 10 PaCIO3HABAHHIO pacTBOpoB
LeI0YeH U KHCIIOT C MOMOIIBIO HHIAMKATOPOB (JIaKMycC, erondranenn, MeTmIOpanK U ApyrHe).

K xoHly obyueHus B 9 kuacce npemMeTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXKaTh
copMupoBaHHOCTB y OfyHaromyxcs yMeHuUi:

PAcKpbIBaTh CMBICIT OCHOBHBIX XHMHYECKHX MOHATHIH: XUMHYECKHUI IIEMEHT, aTOM, MOJIEKYJa, MOH,
KaTHOH, aHHOH, MpOCTOE BELLCCTBO, CIOKHOE BELIECTBO, BAIEHTHOCTh, 3JIEKTPOOTPHLIATENEHOCTD,
CTCTICHb OKHMC{ICHHA, XUMHYECKas peaKius, XUMHYeCKas CBA3b, TEIUIOBOH >(deKT peakiyu, Mojb,
MOJIAPHBIA OGBEM, PacTBOp, SEKTPOTHTEI, HEINEKTPOTHTEI, IIEKTPONUTHYECKAS JUCCOLIMAIIHS,
PeaKLyMH HOHIOro OOMeHa, KaTalu3aTop, XHMHYECKOE PaBHOBECHE, OGpaTHMBIE U HeoOpaTHMBbIe
PCAKLIMH, OKHGIHTEIbHO-BOCCTAHOBHUTEIIbHBIE PEAKLIMM, OKUCIIHTENb, BOCCTAHOBUTENb, OKHCIIEHHE H
BOCCTaHOBJICH{E, aUIOTPONHS, aM(OTEPHOCTh, XHMHYECKasl CBA3b (KOBAICHTHas, HOHHAL,
METaJUINECKaf), KPUCTAIMYECKas PelETka, KOPPO3Hs METAIOB, CILIABBI, CKOPOCTH XMMHUYECKOi
peakiuu, npejesbHo AonycTuMas kKoHuenTpauus [1JIK seniectsa;

WITIOCTPUPOBYTE B3aHMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHH W MPUMEHATb 3TH TOHATHA MPH
OIMUCAaHHK BELECTB U MX TPEBpPalleHHI;

HCIOJIL30BATh | XHMUECKYIO CHMBOJIMKY JUIS COCTaBleHHS (OPMYy/ BELIECTB M YpaBHEHHi
XHMHUYECKHX PRaKLIMIA;

ONPEACIIATL BAICHTHOCTD U CTENEHb OKUC/ICHHS XHMUYECKHX JIEMEHTOB B COEMHEHHAX Pa3HIHOTO
cocTaBa, npﬂjﬂannemﬂocTh BEIIECTB K ONpENENCHHOMY KIIacCy COeIMHeHHit mo ¢opMymam, BHA
XUMHYECKOH CBsi3H (KOBAIEHTHAA, HOHHAS, META/TMYECKAs) B HEOPTAHHUECKUX COEIMHEHHMSIX, 3apa/a

HOHA 110 XUMHY
THIT KPHCTAILITH
pacKpbIBaTh CM
OMNMCHIBATE H

eckoi popMyiie, XapakTep Cpejibl B BOAHBIX PACTBOPAX HEOPTaHHYECKHX COEIMHEHHH,

UeCKOH PelETKH KOHKPETHOTO BEIECTBA,

bics1 [lepuoauueckoro 3akona JI. M. Menpaeneesa u JEMOHCTPHPOBATh €ro NOHHMAaHHE:
XapakrepusoBaTh TabnuuHyro ¢opmy Ileproanueckoil CHCTEMBI XMMHYECKHX

S/IEMEHTOB: pBIHYaTh MOHATHS «r/aBHas moarpynma (A-rpynma)» u «mnoGounas moarpynma (B-

rpynmna)», maj
HepHOIUYECKO
371eMeHTOB (Cof

ibie ¥ OoJbIIME MEPUOIBI, COOTHOCHUTH 0003HaYeHHs, KOTOpPEIE HMMEIOTCS B
i Tabnuue, ¢ YHCIOBBIMH XapaKTePHCTUKAMH CTPOEHHS aTOMOB XHMHUYECKHX
FTaB U 3aps] sAapa, obuiee YUCIIO 3IEKTPOHOB M paclpeiesieHHe uX Mo 3JIEKTPOHHBIM

cnoaM), o0mscC

ATb 061]."’16 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JIEMEHTOB U WX COeJIMHEeHHH B

Tpeaenax MajiefX NepruOOB U ITIaBHBIX MOATPYIIN C YYETOM CTPOESHHS HX ATOMOB;

KIIACCHPUUMPOBATh XMMHUECKHE 3JIEMEHTBl, HEOPraHHYeCKHe BEIIECTBA, XHMHUECKHE peakuuu (1o
HHCITy M COCT4BY YHACTBYIOLIMX B PEAKLHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo H3MEHEHHIO
CTETeHe! OKHCJICHHS XMMHYECKHX 3IEMEHTOR);

XapaKTepu3oBarb (OMHUCHIBATh) O6LIKE U CIEH(HUECKHE XUMHUYECKHE CBOMCTBA TPOCTBIX H COKHBIX
BCIIECTB, TOXTBEPXKJAs ONMHCaHHE MPUMEPAMH  MOJIEKY/ISPHBIX M HOHHBIX YpaBHEHHi
COOTBETCTBYIOLIMX XUMHYECKHX PEaKLIHIA;

COCTaBJISTh yp
COKpaliéHHbIe

BHEHHS 3JICKTPOJMTHYECKOH AUCCOLMAIMH KHCJIOT, IIENoYed u CoJiel, MOJHBIE
YPaBHEHHA DpeaKUMH HOHHOrO OOMEHa, ypaBHEHHS PpeaKIWii, MOATBEPIKAAOLINX

CYLIECTBOBAHUE FEHETUYECKOM CBAZU MEXY BELICCTBAMM Pa3/IMYHEIX KIACCOB;




PackpeiBaTh (yILIHOCTh OKHC/IMTEbHO-BOCCTAHOBUTE/ILHBIX pEaKUHii MOCPEACTBOM COCTABICHHSA
5JIEKTPOHHOro|0aNaHca STHX PeaKIIHii;

NPOrHO3MPOBArb CBOKMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH MPOTEKAHHUS
XUMHYECKHX MPEBPAILeHHUI B Pa3IUIHbBIX yCIOBHSIX;

BBIYHCIIATE OTHOCHTENbHYIO MOJIEKYJISIPHYIO M MOJIDHYIO MAacChl BELIECTB, MAacCOBYIO OO
XHMHYECKOTO HIIEMEHTA 110 (OPMyJIe COSAMHEHHS, MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MPOBOIUTH
pacu€rel 1o ypaBHEHHIO XUMHUYECKOH peaKLnH;

cobumoaark MppBHIIa T0JIb30BAHHMA XMMHYECKOH MOCY 10 1 1a60paTOPHBIM 060PYI0BaHHEM, @ TAKIKE
npasuiia o6paifieHus ¢ BELECTBAMU B COOTBETCTBHM C MHCTPYKLIMAMH I10 BBITIONHEHHUIO TaG0PATOPHBIX
XMMHMYECKHX OfIBITOB 10 MOJYYEHHIO U COOMpaHHIO ra3000pa3HbIX BEIECTB (AMMHAKa U YTJIEKHCIION0
rasa);
IIPOBOJUTD PERKLMH, IMOATBEPIKAAIOLINE KAYECTBEHHBIH COCTaB Pa3/IMYHBIX BEINECTB: PACIO3HABATh
ONbITHBIM TYTEM XJIOPUA-, OPOMHA-, HOMUA-, KapOoHat-, hocdar-, cunukar-, cynbdar-, THAPOKCH-
HOHBI, KATHOHPl AMMOHHS W MOHBI M3YYEeHHBLIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOPraHHYeCK{X BEILECTE;

NPUMEHSATh OQHOBHbBIE OINEPALMH MBICIUTEIBHON NeATeNIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHe,
060011IeHHe, CHCTEMATH3aLMIO, BBIABJICHHE NPHYHHHO-CIICACTBEHHBIX CBA3eH — 17Isl M3Y4YEHHs CBONCTB
BCLICCTB M XMMHYECKHX PEaKlMHi, €CTECTBEHHO-HAy4YHbIE METOIbl [O3HAHMA — HaOJIOEHHe,
M3MEPEHHE, M(IEIUPOBAHUE, IKCTIEPUMEHT (peallbHbIH U MBICIIEHHBIH).
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