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MOsACHUTEJIBHASA 3AIIMCKA

ITporpaMma 10 XMMHH Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHUs COCTaBJICHA Ha OCHOBE TPeOOBaHMII K pe3ylbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeIbHOM IPOrpaMMBI OCHOBHOrO obmiero obpasosanus, npeacrasiaeHHslx B PT'OC 00O, a Taxke Ha OCHOBE (enepaabHOM
paboueil IporpaMMbl BOCHHTAHHS U C YIETOM KOHIIIINY IIPEoJaBaHusl Y4eOHOro mpeamera «XUMHS» B 00pa30BaTENbHBIX OPraHU3aLUsIX
Poccuiickoit enepanun.

ITporpamMma 1o XuMuH 1a€T NPEACTaBICHUE O LEIIX, O0IIeH CTpaTeruy 00y4eHNs!, BOCIIMTAHHS U PA3BUTHS 00yJaIONUXCsl CPeICTBAMU
y4e0HOro IpeaMeTa, YCTAHABIMBAeT O0O0s3aTENbHOC MPEIMETHOE COJACPKaHHe, IIPeIyCMAaTPHBAECT pPACIpPENENICHHE ero Mo KilaccaM U
CTPYKTYPUPOBAHHE 110 pa3/ielaM U TEMaM IpPOrpaMMbl 10 XUMUH, ONPEAEISET KOJINUYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKH COJEPIKaHUs,
PEKOMEH/IyEMYIO MOC/IE0BATENBHOCTD U3YUEHHS XUMHHU € y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOrMKM yueOHOro mpouecca,
BO3PACTHBIX 0COOCHHOCTEH 00y4YaloMUXCsl, OPEAEIIsIeT BO3MOXKHOCTH ITPeIMeTa AJisl peasii3aluy TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTebHOI IPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHHMs, a TAkke TPeOOBaHMII K pe3yibTaTaM OOydYCHHs XMMHHU Ha ypOBHE
LieJei M3ydeHus! IpeMeTa U OCHOBHBIX BUIOB YUeOHO-II03HABATEILHON e TEIbHOCTH 00YJalOLIerocs 10 OCBOCHHIO y4eOHOTO COIePIKAHHM.

3HaHUE XUMHUH CIIY)XUT OCHOBOH 17151 JOPMHUPOBAHUSI MUPOBO33PEHHUS 00yJaIONIErocsi, ero NpeACTaBICHUH 0 MaTePH AIbHOM SIMHCTBE
MHpa, BOXXHYIO POJIb UTrpaloT HOPMUpPYEMBIe XUMUEH IPEACTABICHHS O B3aHMOIPEBPAIICHHUIX JHEPIUH H 00 IBOJIOLMU BELIECTB B MPHPOJE, O
MyTSAX peLIeHHs] INI00ANbHBIX MPOOJIEM YCTOMYHMBOTO Pa3sBHTHS 4EIOBEUECTBA — CHIPHEBOH, DHEPreTHYECKOW, MHINEBOH M DKOJIOTHYECKOMH
6e30IaCHOCTH, TPOOIIEM 3PaBOOXPAH CHHS.

Vi3yueHne XUMHUH:

CIOCOOCTBYET pean3aliii BO3MOXKHOCTEH [UIsl caMOpa3BUTUsL M (POPMHUPOBAHUS KyJIbTYpPhl JMYHOCTH, ¢€ oOlell U (yHKINOHAIBHON
IPaMOTHOCTH;

BHOCHT BKJIaZ B (DOPMHPOBAaHHME MBILIIICHUS] ¥ TBOPYECKHX CIIOCOOHOCTEH OOY4alOIMXCs, HABBIKOB X CAMOCTOSTENBHON yd4eOHOM
JIeTENbHOCTH, IKCIEPUMEHTAIBHBIX U HCCICA0BATENBCKUX YMEHUH, HEOOXOAUMBIX KaK B ITOBCEAHEBHOM JKH3HH, TaK U B IPO(ECCHOHAIBHOM
JIeATENbHOCTH;

3HAKOMHUT CO Cl'leLll/l(i)l/lKOﬁ HaY4YHOI'0 MBIIIUICHUS, 3aKJIaAbIBACT OCHOBBI 1I€JIOCTHOI'O B3IJIA/1a HA €AUHCTBO IIPUPOJBI U UECJIOBEKA, ABJIACTCA
OTBETCTBCHHBIM 3TAIllOM B CI)OpMMpOBaHl/Il/I eCTeCTBCHHO-Hay'-[HOﬁ rpaMOTHOCTH 06yqa}0muxc51;

CﬂOCOﬁCTByeT (bOle/lpOBaHl/l}O LHEHHOCTHOI'O OTHOLICHHUS K €CTECTBEHHO-HAaYYHBIM 3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIagQ
B 9KOJIOTHYECKOE 00pa30BaHNE 00yYaOIIUXCSL.

JlaHHBlE HampaBiieHHs B OOY4YeHHM XMMHH OO€CHeuMBAIOTCS Crenu(uUKoil cojpepikaHHus yuyeOHOro HpeaMeTa, KOTOpPBIH sBIsSeTCS
neaarornieCcKy afanTHPpOBaAaHHBIM OTPAXKECHUEM 0a30B0it HayKU XUMHUH Ha Oﬂpe}leﬂéHHOM Jtamne eé pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHMs OPUEHTUPOBAH Ha OCBOEHUE OOYHYAIOIMMHCS CUCTEMbI IEPBOHAYAIBHBIX
MTOHATHI XHUMHH, OCHOB Heopraﬂuqecxoﬁ XUMHH U HEKOTOPBIX OTACIBbHBIX 3HAYUMBIX MMOHSTHH OpFaHPl‘-lCCKOﬁ XHUMHH.

CTpyKTypa coiepkaHusl IPOrpaMMbl IO XUMUH C()OpPMHMpOBaHa Ha OCHOBE CHUCTEMHOro moaxona k e usyuenuio. ConepxaHue
CKJIAJIbIBAETCS U3 CHCTEMBI IOHATUH O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMbI NOHATHH O XMMHUeckod peakiuu. O6e 9TH CHCTEMBbI
CTPYKTYPHO OpPraHH30BaHEI 110 IIPUHITHITY MOCIEI0BATENFHOIO PA3BUTH 3HAHUIT Ha OCHOBE TEOPETH UECKUX MPECTABICHUH Pa3HOTO yPOBHS:

— aTOMHO-MOJIEKY/IAPHOTO YYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akona JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XHMUH;

— y4deHHUsI O CTPOCHHMH aTOMAa U XHMHYECKOH CBSI3H;

— [IPEICTABJIEHUH 00 2IEeKTPOIMTHUECKOH AUCCOIMALINY BELIIECTB B PACTBOpAX.

TeopeTuueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TIIONYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEI0BATENIBHO OT OJHOTO YPOBHS K APYTOMY, BBINOJHSS (DYyHKIMM OOBSICHEHUS U NPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS H BO3MOXKHOCTEH
MPAKTHYIECKOT0 MPHUMEHEHUS 1 IIOIyYeHHs H3y4aeMbIX BEIIECTB.

OcBoeHne MpOrpaMMBbI 10 XMMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO IIPEICTABICHHS O XUMUUECKOI COCTABIIIONIEH HAyIHONH KapTUHBI MHPa
B JIOTHKE €€ CHCTEMHOH HMPHPOIBI, IIEHHOCTHOI'O OTHONIECHMS K HAyYHOMY 3HAaHMIO U METOJaM MO3HAHMs B Hayke. VI3yueHne XMMHHU IPOHCXOAUT C
MIPUBJICYCHUEM 3HAHUW U3 PaHEe 3YYCHHBIX Y4eOHBIX npeaMeToB: «OKpyxaromuid Mupy», «buonorus. 5—7 knacce» 1 «dusnka. 7 Kiaacey.

ITpy u3ydeHHU XMMHHU IIPOUCXOTUT (pOPMHUPOBAHHE 3HAHUH OCHOB XHMHYECKOH HAyKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHHS,
IIPAKTHIECKON IesATeIbHOCTH YeI0BeKa M KaK OHOT0 U3 KOMIIOHEHTOB MUPOBOM KyNbTYphL. 3a1aua y4eOHOro mpeaMeTa COCTOUT B ()OPMUPOBAHUU
CHCTEMBbl XHMMHMYECKMX 3HAaHMH — BaXHEHIMX (DAKTOB, ITOHATHH, 3aKOHOB M TEOPETHYECKUX IIOJIOXKEHUH, MOCTYHHBIX 0000eHui
MHPOBO33PEHYECKOT0 XapaKTepa, A3bIKa HAyKH, B IPUOOIIEHNH K HAyYHBIM METOAAM IO3HAHMS IIPH U3YUEHUH BEIIECTB U XUMUYECKHX PEaKLHii,
B (OpMHpPOBAHHM M DAa3BUTUH II0O3HABATCIbHBIX YMEHHH H HX NPUMEHEHHH B Y4eOHO-NIO3HABATENBHOH U yd4eOHO-HCCIEHOBATEIBCKOI
JIeATeIbHOCTH, OCBOCHHH IPaBUII H€30IaCHOr0 OOPAIICHNUS C BEIIECTBAMH B [IOBCEJHEBHOMN KU3HU.

ITpu n3ydeHnn XUMHH HAa ypOBHE OCHOBHOT'0 00Iero 00pa30BaHHs BaXKHOE 3HAUCHUE IPHOOPEIIH TaKUe e , KaK:

— QopMHpOBaHHE HHTEIUICKTYaJbHO pa3BUTON JHYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY
MPHHATHIO PEIICHUH, CIIOCOOHOH aJanTHPOBAThC K OBICTPO MEHSIOIIMMCS yCIIOBHAM JKH3HHU;

— HaNpaBJICHHOCTh OOYYEHHUs HAa CHCTEMAaTHYECKOE IPHOOIICHNE O0YJAIOIHMXCS K CAMOCTOSTEIbHOH MO3HABATEINbHON J1€ATeIbHOCTH,
HAay4YHBIM METOJaM HO3HAHHUs, (POPMUPYIOLIUM MOTHBAIHIO U PA3BHTHE CIIOCOOHOCTEH K XUMUH;

— o0ecrieueHne YCIIOBHUii, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOY4aroUMMHCS ONbITa PAa3HOOOpPa3HOW AEATEIbHOCTH, IO3HAHHS WU
CaMOIIO3HAHUS, KII0UEBBIX HABBIKOB (KIFOUEBBIX KOMIECTEHIINIT), HMEIOIUX yHHBEPCAIbHOE 3HAYCHNE IS Pa3AUIHBIX BHIOB J e TEIbHOCTH;

— dopmupoBanne obmell (YHKIMOHAILHOW M €CTECTBEHHO-HAYYHOW I'DAMOTHOCTH, B TOM YHCIE YMEHHH OOBSICHATH H OLCHHBATh
SIBJICHUSI OKPY’KAIOIEr0 MHUpA, HCHONb3Ys 3HAHUS U OIBIT, MONyJeHHbIE NPH HU3yYeHHH XUMUH, NPUMEHATh UX IPH PEIICHHH IpoblieM B
MIOBCETHEBHON KU3HH U TPYIOBOH JeATEIbHOCTH;

— QopmMHupoBaHHe y 00YJaIOMHUXCS I'yMaHHCTUYECKHX OTHOIICHHH, MOHMMAHMS LEHHOCTH XHMHYECKHX 3HAHHH U1 BBIPAOOTKH
9KOJIOTHYECKH LIeTeCO00pa3HOro IOBENEHNUS B OBITY H TPYAOBOI AEATEIBHOCTH B IIEJIIX COXPAHEHHs CBOETO 340POBbs U OKPYXKaIOIIeil IpUpPOAHOi
Cpenbl;

— pa3BUTHE MOTHBALUH K 00yIEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M CAMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUEI0OBEIECKIX
LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY IPOGHIIS U HANIPaBJICHHOCTH JabHEHIIEro 00ydeHus.

OO11ee 4nCIo YacoB, OTBEIEHHBIX JJIsl M3Y4EHHs XMMHUH Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce
— 68 gacoB (2 yaca B Heeno), B 9 kiacce — 68 4acoB (2 yaca B HEEINIO).



COJEP)XAHME OBYYEHUSA

8 KJIACC

IlepBoHaYadbHBIE XHMUYECKHE HOHSITHS

IIpenmer xumuu. Ponb XMMHUM B JKH3HH 4YelOBeka. XHMHS B cucTeMe Hayk. Tenma u BemecTBa. du3nueckue CBOKWCTBA BEIIECTB.
ArperaTHoe COCTOSIHHE BemecTB. [IoHsATHe 0 MeToaaxX IO3HaHHs B XUMHUH. HHCThIe BemecTBa U cMecH. CIIocOObI pas3ieieH s CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JIEMEHTHl. CHUMBOJIBI XUMHYECKHX 3JIeMEHTOB. IIpocTble M CIIOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumnueckast popmyia. BaleHTHOCTs aTOMOB XUMUUECKHX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BeliecTB. OTHOCHTEIbHASI AaTOMHAs
Macca. OTHocHTENIbHAs MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XMMUYECKOT' 0 3JIEMEHTA B COEIMHEHUH.

Kounnuectso Bemecrsa. Monb. Monsipaas Mmacca. B3auMocBsi3b KOJIMUECTBA, MACChI U YKCIIa CTPYKTYPHBIX €AMHMIL BelecTBa. Pacuérsl
110 HOpMyJIaM XUMHYECKUX COSMHCHHI.

dusznueckue U XUMHYECKHE SIBICHUs. XUMUYECKas peakuus U €€ NpPU3HaKu. 3aKOH COXPAaHEHUS MacChl BelECTB. XUMHUYECKHE
ypaBHeHus. Kiaccudukanus XMMUYECKUX peakiui (COSANHEHHUS, Pa3JIoKeHNs, 3aMEeICHHs], 00MeHa).

Xumuueckuit yxcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0if, IpaBUIIaMH paboTHl B Ja00OPaTOPHHU U MprEMaMu 00palieHusl ¢ JabopaTOPHEIM 000PYJOBaHHUEM,
H3yYeHHe U ONHMCaHHEe (U3MYECKUX CBOHCTB 0Opa3l[OB HEOPraHWYECKHX BELIECTB, HaOmoAeHHe (HHU3MUecKuX (IUIaBJICHHE BOCKA, TAsHUE JbAA,
pacTupaHMe caxapa B CTYIKE, KUIIEHME W KOHJAEHCAlMs BOIbI) U XHUMHUYECKMX (TOPEHHME CBEYM, IPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aHMOJICHCTBHE MeNa C KHUCIOTOW) SBICHUM, HAOMIOfEHNEe U ONHMCAaHHE NMPU3HAKOB IIPOTEKAHHS XUMHUYECKUX peakiuil (pasioxeHue caxapa,
B3aHMOJIEHCTBIE CEPHOM KHCIIOTHI C XJIOPUI0M Oapusi, pasnoxkeHue ruapokcuna meau (1) mpu HarpeBannu, B3auMoieiicTBIE jKelle3a ¢ pacTBOPOM
cosin menu (II), u3ydeHne criocoO0B pasjieNeHns: CMeceii: ¢ TIOMOIIBI0 MarHUTa, (PUILTPOBAHKE, BBIIIAPUBAHKE, TUCTHILIALMS, XpoMaTorpadus,
MIPOBE/IEHUE OYMCTKU MOBAPEHHOH COJM, HAOJIOJEHUE M ONMCAHUE PE3yJbTAaTOB IPOBEJIEHUS OINBITA, WILIIOCTPUPYIOIIErO 3aKOH COXPaHEHHs
MaccChl, CO31aH1e MOJIEIIeH MOJIEKY (IIapOCTEPIKHEBBIX).

BakHeiilue npeacTaBuTe]IM HEOPraHMYECKHX BeLecTB

Bo3nyx — cMech ra3oB. CocraB Bo3ayxa. Kucnopon — anemMeHT u mpoctoe BewecTBo. HaxoxkaeHue Kucnoposa B npupose, Gpusndaeckue u
XUMHYeCKHe cBoicTBa (peakuuu ropenust). Okcunsl. Ilpumenenue xkucnopopa. CrocoObl MONydeHHs KHUCJIopoja B J1IabOpaTOpUu U
HpOMBbIIUIEHHOCTH. KpyroBopot kucnoposa B npupozae. O30H — aJutoTponHas MoJupUKaIus KUCI0poa.

TennoBoii 3pPeKT XMMUUECKOI pPeaKI[1H, TEPMOXUMHYECKHE YPaBHEHHs, 9K30- U SHIOTEPMHUUECKHe peakiui. TOIINBO: yroib ¥ MeTaH.
3arpsi3HeHHE BO3/lyXa, yCHIEHHE HapHUKOBOT 0 3G GeKTa, pa3pyIICHUE 030HOBOIO CIIOSL.

Bozmopon — aneMeHT M mpocToe BemiecTBo. HaxoxaeHue Bopoposa B npupose, GU3NYecKHe U XUMUYECKHE CBOWCTBA, NPUMEHEHHUE,
crnocoObl nostydeHus. Kuciorst u conu.

MounsipHblii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM yPaBHEHUSM.

®dusnueckue cBoiictBa Bojibl. Bona kak pactBoputens. PactBopsl. HackllieHHbBIE M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEILECTB
B Bojie. MaccoBasl 10JIsl BEIECTBA B pacTBOpe. XMMHUecKkue cBoiicTBa Boapl. OcHoBaHHUA. Poib pacTBOpPOB B HPHUPOIE U B XKHU3HU YeIOBEKa.
KpyroBopoT BosI B Ipupoze. 3arpssHeHue NpupoaHbix Bog. OXpaHa ¥ O4HCTKA IPHPOTHBIX BOJ.

Knaccuuxanuss Heopranmuyeckux coenuHeHuit. Oxcuapl. Kinaccupuxanus okcumo: coieoOpasyrome (OCHOBHBIE, KHCIIOTHBIC,
amdoTepHble) 1 HeconeoOpasyroiue. Homenkinatypa okcuos. u3nueckue n XMMHUYECKHE CBOMCTBA OKCHUIOB. I1oydeHne OKCHI0B.

OcHoBanus. Knaccudukanus ocHoBaHMil: WIENOYM M HEpacTBOpUMbIE OCHOBaHHMA. HomeHkiaTypa ocHoBaHui. dusuyeckue u
XMMHYECKHE CBOMCTBA OCHOBaHMA. [onyueHne ocHOBaHUIA.

Kucnotsl. Knaccuduxarus kucnor. Homenknatypa kucinoT. dusndeckue 1 XUMHYECKHE CBOWCTBA KUCIOT. Psii aKTHBHOCTH METaJUIOB
H. H. Bekerosa. [Tony4yeHnune kucior.

Counn. Homenkuatypa coseii. @usnueckue u XuMU4ecKue cBoicTBa coueid. [lomyuenue comeil.

I'enernyeckas CBA3b MEXIY KIACCAMH HEOPraHMYECKHX COCANHEHHMI.

Xumuueckuit saxcnepumenm:

KaueCTBEHHOE ONpEENeHHE COAEP)KaHHsA KUCIOpoAa B BO3AyXe, IOIyYeHHe, COOMpaHME, DPACIHO3HABAHHE H M3ydCHHE CBOWCTB
KHUCIIOpO/a, HaOMogeHNe B3aUMOICHCTBHS BEIECTB C KHUCIOPOJOM U yCIOBHUSI BOSHHKHOBEHHS U MIPEKPaIIeHUs TOPeHusI (I0XKapa), 03HAKOMIICHUE
¢ o0pa3uamMu OKCHIOB M OINHUCAHME HUX CBOMCTB, IOJY4€HHE, COOMpPaHHE, DPAclO3HABaHUE W M3Y4YEHHE CBOKMCTB Bomopoaa (ropeHue),
B3aumozencTBue Bogopoaa ¢ okcuaom meau (I1) (Bo3MOXHO HCIOIb30BaHNE BHICOMATEPHUAIIOB), HAOII0ACHHE 00Pa3LOB BELIECTB KOJINYECTBOM
1 Momb, uccrenoBaHHE OCOOCHHOCTEH pPAcTBOPEHMS BEIIECTB C PA3IMYHOW PacCTBOPHMOCTBIO, IPHTOTOBJICHHE PAacCTBOPOB C OIpPEAENEHHOU
MaccoBOH JOJeH pacTBOPEHHOrO BEIIECTBA, B3aHMOACHCTBHE BOABI C MeTalaMu (HATpHEM H KaiblueM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEA0BAaHNE 0OPa3L0B HEOPIraHMIECKUX BEIIECTB Pa3IMYHBIX KJIAaCCOB, HAOMIOJeHIE H3MEHEHHU OKPACKH HUHINKAaTOPOB B
pacTBOpax KMCIIOT M IIeNoYei, u3yuyeHne BzauMozaencTBus okcuiaa meau (II) ¢ pacTBOpoM CepHOW KHMCIIOTHI, KUCIOT C METaUIAMH, PEaKLUii
HEHTpaJIH3alliy, HOTyIeHHe HePAaCTBOPUMBIX OCHOBAHHH, BRITECHEHHE OQHOTO METallIa APYTHM U3 PacTBOPA COJIH, PEIICHHE YKCIEPHMEHTaIbHBIX
3a7a4 1o TeMe «BajkHel11e Knacchl HEOPraHMYECKUX COCAUHEHUI.

Iepuoanyeckuii 3axkoH u Ilepuoauyeckas cucreMa Xumuyeckux 31eMeHToB [l. . MenaesieeBa. CTpoeHue aToMoB. XuMu4eckas
cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIHT

ITepBble MOMBITKH KIACCH(PUKATNY XHMIYECKHUX JIeMeHTOB. [IoHATHE O IpyNIIaxX CXOIHBIX JIEMEHTOB (IIEIOYHBIE U IETOTHO03eMEeIbHBIE
MeTaJIIbl, TaJOr €HbI, HHEPTHEIE Ia3bl). DIeMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIe OKCHIBI H THAPOKCUJIBL.

IMepuonmaeckuii 3axon. [Tepuonndeckas cucrema Xummudeckux neMentos Jl. M. Menneneesa. KopoTkoneproanast ¥ JIHHHONEPHOIHAS
dopmsr [Tepronuueckoii cucteMbl Xumudeckux sneMeHToB J1. M. Menneneesa. Ileproast u rpynnbl. GU3HYECKHI CMBICI MOPSIKOBOTO HOMEpA,
HOMEpOB IIEPHU O U TPYIIIIHI YIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX saep. M3oromnsl. DnekTponsl. CTpoeHHe 3JIEKTPOHHBIX 000I04eK aTOMOB MEPBBIX 20 XUMUUECKHX
anemenToB Ilepuonnueckoit cucremsr JI. M. MenneneeBa. XapakTepucTHKa XMMHUYECKOTO JJIEMEHTa IO ero nosiokeHuio B Ilepmommueckoit
cucteme /. 1. MennaeneeBa.

3aKOHOMEPHOCTH M3MEHEHHS Paflyca aTOMOB XUMHYECKHX DIEMEHTOB, METAILIMIECKHX H HEMETaUIMYECKUX CBOICTB IO IpyNIaM U
TeproJaM.

3nauenne Ilepuomudeckoro 3akoHa u Ilepuomndeckoidl CHCTEMBI XMMHYECKHX JJIEMEHTOB IS PAa3BUTUs HaykH M npaktukd. JI. U.
MenzeneeB — y4€HbIH U IpaskJaHUH.



Xumnyeckas cBsi3b. KoBanenTHas! (HOJSIPHAS M HEOJLIPHAS) CBSA3b. DJIEKTPOOTPULATEIBHOCTh XUMIUECKHX JIeMeHTOB. VIoHHas CBA3b.

Crenenb oxucieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC peakuuH. IIpoleccsl OKMCIEHUS M BOCCTaHOBJICHHs. OKHCIHTENH H
BOCCTAHOBHTEIIH.

Xumuueckuii skcnepumenm:

n3ydeHHe o0pa3l[OB BEHICCTB METAUIOB U HEMETaJUIOB, B3aUMOAEICTBHE T'MIPOKCHIA LUHKA C PACTBOpPAMH KHCJIOT H IIENOYEH,
IIPOBEJIEHUE OIBITOB, HILIIO CTPUPYIOIIHX IPHMEPhI OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiii (TOPEHNE, PEaKIIUH PA3JI0KEHUS, COSAUHCHI).

Mesrcnpeomemnuunie ceéazu

Peanu3anus MeXIpeIMETHBIX CBsI3eH IIPU U3YYCHHU XUMUH B 8 KJIacce OCYIIECTBILIETCS Yepe3 NCIIONb30BaHNEe KaK OOIIMX €CTECTBEHHO-
HayYHBIX [TOHATHH, TaK U MOHSTHH, SIBISTIOIMXCSI CUCTEMHBIMY IS OT/E/IBHBIX IPEAMETOB €CTECTBEHHO -HAyYHOr 0 LIUKJIA.

OO1He ecTeCTBeHHO-HAyYHbIC IOHATHS: HAy4YHBII (paKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAIN3, CHHTE3, KJIACCU(UKALIHS, IEPUOAUIHOCTD,
HaOJII0JICHHE, DKCIICPHMEHT, MOJIC/IMPOBAHUE, U3MEPEHUE, MOJICIIb, SBICHUE.

duspka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIH], H30TOIIbl, PaAN0aKTHBHOCTb, MOJICKYJIA, JJICKTPHYCCKUN 3apsi,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, a3, ((U3NYECKUE BEIMYMHEI, SIHMHHIEI M3MEPEHHUS, KOCMOC, IIaHeThl, 3B&3/1bl, CoNHIe.

Buonorust: porocunres, npixanue, ouochepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpaIbl, FOPHEIE TOPO/LI, TOJIE3HbIE HCKOMAEMBIE, TOIIINBO, BOJHBIC PECYPCHL.

9 KJIACC

BemrecTBo H XHMHYeCKasI peaKIHsi

Iepuonuueckuii 3akoH. Ilepuoauyeckas cucrema xummuueckux nemenTos /1. M. Menneneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
HU3MEHEHNH CBOWCTB XMMHYECKHX JJICMEHTOB IEPBBIX TPEX IEPUOMOB, KaJWs, KaJbLHsS M UX COCAUHEHUIl B COOTBETCTBUH C IOJOXKECHHEM
aneMeHTOoB B Ilepronudeckoii cucteMe 1 CTpPOGHUEM UX ATOMOB.

CrtpoeHHe BeleCTBA: BHIbI XUMHUYECKOIl CBS3U. THNBI KPHCTAUIMYECKHX DELIETOK, 3aBHCHMOCTh CBOMCTB BeIIeCTBA OT THIIA
KPUCTAJINIECKON PEIIETKU U BUa XUMHYECKOH CBS3HL.

Knaccudukamnus 1 HOMEHKJIATYpa HEOPraHUYECKHX BELIECTB. XUMUUECKHE CBOMCTBA BELIECTB, OTHOCSIINXCS K PAa3IMYHBIM KJIaccam
HEOPraHu4eCKux COeﬂMHeHHﬁ, TEHETHYECKast CBA3b HEOPraHMICCKUX BEIIECTB.

Knaccugukanns XMMUYECKMX PEAKUMH 10 pa3MyYHBIM NpPU3HAKaM (IO YHCIy M COCTaBy y4acTBYIOIIMX B PEAKIMH BEIIECTB, MO
TerioBoMy 3(pdeKTy, Mo M3MEHEHHIO CTEICHEH OKHCIICHHS XMMUYECKUX 3JIEMEHTOB, MO 0OPaTMMOCTH, MO YYaCTHIO KaTaimu3aTopa). DK30- U
OHAOTCPMHUYCCKUE PEAKIINU, TCPMOXUMHUYECKUE YPAaBHECHUA.

[ToHsATHE O CKOPOCTU XMMHUECKOH peakiuu. ITonsaTHe 06 06paTUMBIX U HEOOPATUMBIX XUMHUYECKHMX peakiusaX. [IoHATHe 0 rOMOreHHBIX
U I€TEPOr CHHBIX PEAKIUAX. [Toustue o karanuse. [ToHATHE 0 XUMUYECKOM PaBHOBECHH. CDaKTOpr, BJIMAIOIHAE HA CKOPOCTH XUMHY ECKOM peakumunu
U HOJIOXKEHHE XUMUYECKOr0 PABHOBECHSL.

OKHCITUTENEHO-BOCCTAHOBHUTEIBHBIC PEAKIHU, DJICKTPOHHBINH 0ajaHC OKHUCINTENbHO-BOCCTAHOBHUTENbHONW peakunu. CocTaBieHHe
YpaBHEHHUH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHI C HCIIOIB30BAHUEM METO/1a DJIEKTPOHHOro OaaHca.

Teopust 21eKTPOIUTHUECKON JTHCCOLUAMU. DIEKTPOIHTH H HEIIEKTPOIUTHL. KaTHOHBI, aHHOHBI. MeXaHU3M JHCCOLHUAIMHI BEIECTB C
Pa3IMYHBIMU BUAAMU XUMHYEcKol cBsi3u. CTenens qucconnauu. CUIbHEIE U ClIa0bIe 9IEeKTPOIUTHL.

Peakuuu moHHOro oOMeHa. YCIIOBHS NMPOTEKAHUS PEAKLUH MOHHOIO OOMEHA, MOJHBIC U COKPAIIEHHBIE MOHHBIC YPAaBHEHUS PEAKLIUH.
CBOICTBa KUCIIOT, OCHOBAHUI M COJIEH B CBETE MPEICTABICHUI 00 3JICKTPOIUTHUECKON quccoranuu. KauecTBeHHbIe peakuuy Ha HOHBL. [ToHsATHE
0 FHJIPOJIN3E CONIEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHCTaJUIMYECKHX PEHIETOK HEOPraHMYECKMX BEHIECTB — METAJUIOB M HeMeTauloB (rpaduTa M anMmasa),
CIIOKHBIX BELIECTB (XJIOpPHJAa HATPHs), UCCIIEOBAHHE 3aBUCUMOCTH CKOPOCTH XMMMYECKON pEaKLIUM OT BO3JIEHCTBHS pa3IMYHBIX (HaKTODPOB,
HCCIIeJOBaHKE JIIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, IIPOIIeCcca AU CCOLUAIIMY KUCTIOT, Meaouell H conelt (BO3MOXKHO HCIOJIb30BaHUE BHIECO
MAaTepuasoB), IPOBEACHNE ONBITOB, MILUTIOCTPUPYIOIMX IPH3HAKY IPOTEKAHUS PeaKuil HOHHOro oOMeHa (00pa3oBaHHE OCa/Ka, BhIICICHUE Ta3a,
00pa3oBaHUE BOJIBI), OMBITOB, MIUTIOCTPHPYIOMIUX HPHMEPhl OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKUUil (ropeHue, peakuuH pas3ioXKeHHs,
COCIMHEHHMS), PACIIO3HABAHUE HEOPTaHUUECKHX BEIIECTB C HOMOIIBIO KAaUeCTBEHHBIX PEaKIUi HAa HOHBI, PEIIeHHEe YKCIICPUMEHTAIbHBIX 3a/1a4.

HemeTalibl H MX COeMHEHHsI

OO0mas xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE CTENeHH OokucieHus. CtpoeHue U (usnyeckue
CBOICTBA IIPOCTHIX BEIIECTB — TAJIOTeHOB. XMMHYECKHE CBOWCTBA Ha IPUMEpE XJI0pa (B3aMMOEHCTBHE C METalIaMy, HEMETalJIaMu, [IeJI0YaMH).
Xnoposozpopos. ConsHast KHCIOTa, XUMHYECKHE CBOHCTBA, MOIy4YeHHE, IpHMeHeHHe. JleficTBHe XJ10pa 1 XJIOPOBOAOPOa HA OPraHU3M Ye/IOBEKa.
Baxkneiimue X10puabl 1 X HaX0XK/ICHUE B IPHPOJIC.

OO6mas xapakrepucTuka 371eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIE CTENeHU okucieHus. CTpoeHue u
(u3nUecKie CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cephl. AJUIOTPONHBIC MOTH(HKAIIMY KHCIOPOaa U cepbl. XHMMHUICCKHE CBOUCTBA CEPHI.
CepoBonopon, ctpoenue, (usndeckue W XUMUUECKHE CBOCTBA. OKCHABI Cepbl KaK IPEICTABHTENN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
(du3nueckre 1 XUMHUUECKHE CBOICTBA (00IIMe KaK IIPpeICTaBUTeN Kiacca KHCIOT U crnenuuieckue). XuMUIECKUe PEaKIHy, JIEKAIIHe B OCHOBE
MIPOMBIIIIEHHOTO CHOCO0a MOTy4YeHHsl CEepHOU KUCIOTHL. IIpuMeHeHHe cepHOH KHCIOTHL Coiu CepHOI KHCIOTHI, Ka4eCTBEHHAs PEaKIHs Ha
cynbdar-uoH. Haxoxenue cepbl U €€ CoOeNMHEHUI B MPUPOe. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOIEeH CPeabl COSTUHEHUSIMH Cepbl (KHCIOTHbIE
TIO’KZIH, 3aTPSI3HEHHE BO3AyXa H BOZOEMOB), CHOCOOBI €0 MPEf0TBPAIICHHUS.

Ob6mass xapakTepHCTHKAa 31eMeHTOB VA-rpynmsl. OCOOSHHOCTH CTPOCHHS AaTOMOB, XapaKTepHBIE CTCIEGHH OKUCIECHHSA. A30T,
pacmpocTpaHeHHe B Ipupoze, GQu3nueckue H XUMHUYecKHe cBoiictBa. KpyroBopoT a3zora B mpupone. AMMHAK, ero (GU3HIECKHe U XUMHIECKHe
CBOICTBa, ONydeHne U npuMeHenne. Conu aMMOHHS, UX (QH3MYECKHe U XUMHUUYEeCKUe CBOICTBa, MpuMeHeHne. KauecTBeHHas peaknus Ha HOHBI
aMMOHUS. A30THAs KHCIIOTA, €€ MoTydeHHe, (u3HIecKue U XUMIIECKHe CBOIicTBa (00IIIe KaK IPeJCTaBUTEI Kacca KHCIIOT H CIIeHDHIECKHE).
Vcnonp3oBaHHe HHUTPaTOB U Coleil aMMOHHS B KadeCTBE MHHEPAIBHBIX YyHOOpeHHH. XHMHUYEcKoe 3arps3HeHHe OKpYKAaloUleH cpemsl
COCIMHEHMAMHU a30Ta (KHUCIOTHBIE JOXIM, 3arps3HEHHE BO31yXa, IMOUBHI M BomoéMoB). ®ocdop, amnorpomnsie Momubukamun Qocdopa,
¢dusnueckne n xummuyeckue cpoiictBa. Okcun ¢ocdopa (V) m dochopHas kucnora, GU3MYECKHE W XUMHYECKHE CBOMCTBA, MOJIYYEHHE.
Hcnonp3oBanue ¢pocdaToB B kKauecTBE MHHEPAIbHBIX YA0OPEHHIL.

Obmast xapakTepucTuKka 3m1eMeHToB [VA-rpymmel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBIC CTEHNEHH OKHCICHHA. YTIepon,
AJUIOTPOIHBIE MOAU(BUKAINH, PACIPOCTPaHEHHE B IIPUPOJe, (PU3HIECKHIEe M XUMIIeCKue cBoiicTBa. Ancopouust. Kpyrosopot yriepona B mpupoze.
Oxcunsl yriaepona, ux (U3MYeckue H XHUMHYECKHE CBOWCTBA, NeiiCTBHE Ha JKHBBIE OPraHM3MEI, MOJNYYeHHE M MPUMEHEHHe. DKOIOTHIeCKue
po0IeMBl, CBsI3aHHBIE ¢ OKcuoM yriepona (IV), rumoresa riao6anbHOT0 MOTEIUICHHS KIMMAaTa, HApHUKOBEIH 2 deKT. YronbHas KHCIOTa U €€
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cou, UX (U3MYecCKHe M XMMHYECKHE CBOMCTBa, HONy4YeHHEe M IpuMeHeHHe. KauecTBeHHas peakuus Ha KapOoHaT-HOHBL lcrnonb3oBaHue
KapOOHATOB B OBITY, MEUIINHE, IIPOMBIIIIICHHOCTH H CEJILCKOM XO3SIHCTBE.

ITepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCNUHEHUSIX yriepona (MeTaH, dTaH, STHJCH, alleTHICH, dTaHOI,
[JIMLEePHH, YKCYCHasi KUCIoTa). [IpupoiHble HCTOYHHKH YTrIIEBOJOPOIOB (Yroib, IIPUPOHBIHA ra3, Hed)Th), IPOLYKTHI HX HepepaboTku (OeH3HH ),
UX POJIb B OBITY M MIPOMBIIUICHHOCTH. IT0HsATHE 0 OHOIOrHYeCKH BaXKHBIX BEIIECTBAX: XKUPAX, OENKaX, yriIeBoAaX — U UX POJIH B KU3HU YEIOBEKa.
MatepuanbHOE eAUHCTBO OPraHUYCCKUX U HEOPraHHIECKUX COCIMHCHHH.

KpemHuii, ero ¢u3nueckue M XUMHYECKHE CBOWCTBA, IOIydeHHe U InpuMmeHeHue. CoequHeHus KpeMHHs B npupope. OO6ue
npencrasienus 00 oxcune kpemuus (IV) u kpemuueBoil kucnore. CHIMKATHI, HX HCIOJIb30BaHHE B OBITY, B IPOMBINIICHHOCTH. BaxHelmme
CTpPOUTENbHBIC MaTEpHalbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, »xene300eToH. IIpobGieMbl (e30macHOro HMCIONB30BAHUS CTPOUTENBHBIX
MaTepuajoB B IIOBCEIHEBHOM XKU3HU.

Xumuueckuit IKCnepumenm:

H3ydeHHe 00pa3loB HEOPraHMYECKUX BEIISCTB, CBOMCTB COJSTHOM KHCIIOTHI, IPOBEICHNE KaYSCTBCHHBIX PEAKIMil Ha XJIOPH[ -HOHBI U
HaOJIF0/ICHHE TIPU3HAKOB UX IPOTEKAHHS, ONBITHI, OTpakalolue GU3NUECKUEe U XUMUYCCKUE CBOICTBA TaJIOTEHOB U UX COCAMHEHHI (BO3MOXKHO
HCIOJIb30BaHHE BHIEOMATEPUAIIOB), 03HAKOMJIEHHE ¢ 00pa3LiaMy XJIOPUIOB (TaJOreHHI0B), 03HAKOMIICHHE ¢ 00pa3LiaMyl Cephl U €€ COSANHEHHUIMU
(BO3MOXKHO HCIIONIb30BAaHHE BHACOMATEPHANOB), HAOMIOACHHE IMpollecca OOYrJIMBaHMS caxapa HOJ AefCTBHEM KOHLEHTPHPOBAHHOH CEpHOIt
KHUCJIOTBI, N3y4CHHE XUMHYECKHX CBOWCTB pa30aBICHHOI CEPHOM KUCIIOTHI, IPOBEICHHE KAYeCTBEHHON Peaklny Ha CylIb(paT-HoH U HaOIIOaeHNE
NpH3HAaKa e€ MPOTeKaHMs, O3HAKOMIICHHE C (DU3MYECKHMH CBOWCTBAMHU a3oTa, (ocdopa M MUX COeOUHEHHH (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEePHAIIOB), 00pa3uaMu a30THBIX U (HOCHOPHBIX yHOOpeHHH, ModydeHne, coOupaHue, paclo3HaBaHHe M M3ydeHHE CBOWCTB aMMHaka,
NPOBEJICHNE KAYECTBEHHBIX pEaKUMii Ha HOH aMMOHHMSA ¥ (¢ochaT-HOH U U3yYCHHE MPH3HAKOB MX IPOTEKAHUs, B3aHMOACHCTBUE
KOHIEHTPHPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOXKHO HCIIOJIB30BAHUE BUAEOMATEPUAIIOB), H3YUEHHUE MOJIeNIel KPUCTAJUTMUECKUX PEIETOK
anmasa, rpadurta, QyiepeHa, 03HaKOMJICHHE C MPOLECCOM aJCOPOLMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM U YCTPOHCTBOM
[IPOTHUBOra3a, MoJy4eHne, CoOnpaHue, paclio3HaBaHue U N3yUCHHE CBOWCTB YIVICKUCIIOro ras3a, IpOBeIeHHEe KaueCTBEHHBIX PEaKIHil Ha kapOoHAT
W CHUJIMKAT-MOHbl M W3y4EeHHE NPU3HAKOB HX IPOTEKAHUS, O3HAKOMJIEHME C TPOAYKLMEH CHIMKATHOH HPOMBIIIJIEHHOCTH, pPEIIEeHNe
3KCl'lel/lMeHTaJ'Il>Hl>lX 3ajJiay 1o TeMe ((Ba)KHeﬁLLIMC HEMETAJJIbl H UX COCITMHCHMUSI .

MeTa/lJIbl M UX COEIHHEHHS

O6Ll.laﬂ XapaKTCpl/lCTl/lKa XUMHYECKHX 3JIEMEHTOB — MECTAJIJIOB HA OCHOBAHHH HX ITOJIOKCHHUA B l'lepuo;mqecxoﬁ CUCTEME XUMHYECCKHUX
anemenToB /JI. M. Menneneesa u crpoenus aromos. CTpoeHHe MeTauloB. MeTainyeckast CBSA3b U METaJIMUecKas KpUCTalInuecKas peméTka.
DIEeKTPOXUMHYECKUH DA HamnpspkeHuit MerayuioB. PU3nMYecKHe W XMMHUYECKHE CBoiicTBa MeTamuioB. OOIme crocoObl MOTyYeHUS METaJIoB.
ITonsiTHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT Koppo3uu. CriaBsl (CTallb, UyTyH, JIOpaTIOMUHUIL, OpOH3a) U MX IPUMEHEHUE
B OBITY U TPOMBIIIIEHHOCTH.

[llenouynsle MeTa/uibl: nonoxenue B Ilepuonuueckoil cucreme Xummueckux snemeHtoB JI. M. MenneneeBa, cTpOeHHE MX aTOMOB,
HaxoxJeHue B mpupoje. Pusnueckue M XHUMHUYECKHE CBOicTBa (Ha mpuMepe HaTpust M Kamus). OKCHOBI M THAPOKCUIBI HATPUS U KaJMs.
IIpumeHenue mEeN0YHBIX METAJIOB U UX COEJIMHEHUH.

Ilenouno3eMenbHbIE METAIBI MATHUH U KaNbLHii: mosoxeHnue B Ilepuonnyeckoii cucreme xumudeckux snemenTos [l. M. Meneneesa,
CTpOEHUE HX aTOMOB, HAXOXJEHHE B mpupoae. Puznueckue U XUMHYECKHE CBOICTBAa MarHHs M Kaubliusi. Baxneline coeaMHEHUS KanblUs
(oxeup, Tuapokcua, conn). XKECTKoCTh BO/IbI M CIIOCOOBI €€ YCTpaHEeHUsL.

Amomunnil: nonoxenue B Ilepuoauueckoil cucreme xumuueckux snementoB [I. M. MenzeneeBa, ctpoeHne aToma, HaXOXKACHHE B
npupoje. PusndyecKkre U XUMUYECKHE CBOICTBA amOMUHUSA. AM(OTEpHbIEe CBOHCTBA OKCHJIA H THIPOKCHA ATIOMHHHA.

XKeneso: nonoxenue B [lepuonuueckoii cucreMe Xumuueckux sieMeHtoB J1. . MenzeneeBa, cTpoeHre aToMa, HaX0XK/JICHHE B IPUPOJIE.
DusnyecKrue 1 XUMHIECKHE CBOIICTBa xene3a. Oxcupl, ruapokcuast u comn xenesa (11) nxenesa (111), ux cocras, cBoiicTBa U MONTyYCHHE.

Xumuueckuit saxcnepumenm:

03HAKOMJICHHE ¢ 00pa3llaMHl METAJIOB U CIUIABOB, HX (QH3MYECKIMH CBOHCTBAMH, H3y4€HHE PE3yIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO
HCIONIb30BaHHE BHIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHCTBHSA OKCHAA KalblUsl M HATpUs C BOAOH (BO3MOXKHO HCIIOIB30BaHUE
BUJICOMATEPUAIIOB), HCCIEIOBAHUE CBOWUCTB JKECTKOM BOMBI, IpoIecca TOPEHMS JKelde3a B KHCIOpode (BO3MOXKHO HCIOJIB30BaHHE
BHEOMATEPHAIIOB), IPU3HAKOB POTEKAHUS KAYECTBEHHBIX PEAKLMi HA MOHBI: MarHus, KaJbLUs, AIIOMUHNA, IIMHKa, xene3a (1) u xenesa (11I),
menu (II), HaGmrogeHwe M ONMCaHUE NPOLECCOB OKPAIIMBAHHA IIAMEHM HMOHAMM HATpUs, KauMs M Kajblus (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPUAIIOB), HCCIEIOBAHIE aM(OTEPHBIX CBOWCTB THIPOKCUIA AMIOMUHHUS U THAPOKCHA IIHHKA, PEIICHHE YKCIIEPUMEHTAIbHBIX 33124 10
TeMe «BakHelIMe METaIbl U UX COCAMHEHMSD).

XuMHS H OKPY KaloILasi cpeaa

BemecTBa u MaTepualsl B IIOBCEJHEBHOH JKH3HH denoBeka. be3omacHoe HCIONb30BaHUE BEIIECTB M XMMHYECKAX PEAKIH B OBITY.
ITepBast mOMOIIb IPH XUMUYECKUX O’KOTaX U OTPaBICHUSX.

XUMHUECKOE 3arpsA3HEHUE OKpYKalolleld cpenpl (IpefenbHas AOMYyCTUMas KOHLEHTpauus Bemiects, nanee — [1/IK). Ponp xumuu B
PCIICHUH YKOJIOTHIECKUX MPOOIIEM.

Xumuueckuit saxcnepumenm:

u3ydeHue o0pas3IoB MaTepHaIoB (CTEKIIO, CIIJIaBbI METAIIOB, IOJIUMEPHBIC MAaTEPHUAIIBI).

Mescnpeomemnoie ceasu

Peanusarus MeXIpeIMETHBIX CBA3€H IPU H3yYeHHU XUMUH B 9 Kiacce OCYIIEeCTBISAECTCS Yepe3 UCIONb30BAHNE KaK OOIINX eCTECTBEHHO-
HAyYHBIX TOHATHH, TaK U MOHSTHH, ABIIOIIMXCS CHCTEMHBIMH AT OTAEIbHBIX IPEIMETOB €CTECTBEHHO -HayIHOT 0 UK.

Obmme ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3, KJIaccu HKAUs, IepUOAUIHOCTD,
Ha0JIroieHne, SKCIEPHMEHT, MO eINPOBAaHNE, U3MEPEHHUE, MOIelIb, BJICHHE, TAPHUKOBEIN 3((EKT, TEXHOIOTUs, MaTePHAIIBL.

®duspka: MaTepHs, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIHI, U30TOINBI, PaAUOAKTHBHOCTb, MOJIEKYIIA, STEKTPUUSCKHN 3apsi,
IIPOBOAHMKH, IOTYIPOBOAHHUKH, AUIIEKTPUKH, (DOTODIEMEHT, BEIIECTBO, TeNO, O00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ra3, PacTBOD,
PacTBOPUMOCTb, KPUCTAJUIMIECKasl PEIIETKa, CIUIABBI, (PU3MYECKHe BEIMYHHBI, €IHHUIBI M3MEPEHHS, KOCMHYECKOEe IPOCTPAHCTBO, ILIAHETHI,
3837161, ComHILE.

Buonorust: poTocunTes, ApIxaHue, 6Hochepa, IKOCUCTEMA, MUHEPATbHBIEC YA00PEHNUS, MUKPOAIEMEHTHI, MAKPOIIEMEHTHI, TUTaTeIbHbIC
BeIIleCTBa.

I'eorpadus: atmocdepa, Tuapocdepa, MEHEpaIbl, FOPHEIE IIOPOBL, IOIE3HbIE HCKOMAeMble, TOIIIINBO, BOJHBIE PECYPCHL.



INIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS INPOI'PAMMBI IIO XMMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOIPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHUs JOCTHTAIOTCS B XO[e 00yYeHUsS XHUMHU B SIUHCTBE
y4eOHOI ¥ BOCHHTATENEHON JESTENPHOCTH B COOTBETCTBUY C TPaJUIOHHBIME POCCHHCKMMHU COLMOKYJIBTYPHBIMU U JTyXOBHO -HPaBCTBEHHBIMU
LICHHOCTSMH, IPUHATHIMH B OOIIECTBE NPABHIAMH M HOPMAaMH IIOBEACHHS U CIOCOOCTBYIOT IpOLECCaM CaMONO3HAHHS, CAMOPa3BUTUS U
COLIMATH3ALMY 00YUarOIMXCS.

JIn4HOCTHBIE Pe3yIbTaThl OTPAXKAIOT FOTOBHOCTh 00YYAIOMIUXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHBHBIX LIEGHHOCTHBIX OPUCHTALUIT
U pacLIMPEeHHe OIBITA JeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOILICHUS K OTCYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY U Hay4HOMY HACJICMIO, TIOHUMAaHUs 3HAYCHUS. XUMHIECKOU
HayKH B J)KH3HH COBPEMEHHOr'0 00111eCTBa, CIOCOOHOCTH BIIafeTh JOCTOBEPHOU HH(OpMaIHeil 0 TepeaoBhIX JOCTIXKEHUSX ¥ OTKPBITHIX MUPOBOIL
U OTEYECTBEHHON XMMMH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHMX 00 yCTPONCTBE MUpa U OOLIECTBa;

2) rpasKAaHCKOr0 BOCIHHUTAHMSI:

MPEACTABICHNUS O COLMANBHBIX HOPMAaX U MPABUJIAX MEKIHYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOH, y4eOHOMCCIIEI0BATENBCKOM, TBOPYECKOH M APYTHX BUJAX JACATENBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOH COBMECTHOM
JIeTENHOCTU NIPH BBIMOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 33124, BBIIOJHEHUH XUMHYECKUX JKCICPHMEHTOB, CO3aHUH YyU4EOHBIX MPOCKTOB,
CTpEeMJICHHS] K B3aMMOIIOHMMAHHIO M B3aUMOIOMOLIU B IpOLECCE ITOH YyueOHOH JesTEeNbHOCTH, TOTOBHOCTH OLIGHUBATH CBOE IOBENCHHUE U
MOCTYIKH CBOMX TOBAPHILEH C MO3UIIMU HPAaBCTBEHHBIX U PABOBBIX HOPM € YUETOM OCO3HAHUSI IOCIIECTBUI OCTYIKOB;

3) HeHHOCTH HAYYHOT'0 O3HAHUS:

MHPOBO33PEHYECKHE TPEACTABICHHS O BELIECTBE M XMMUYECKON PEaKINy, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U COCTABJIIOIINE OCHOBY Ul MTOHMMAaHHs CYLIHOCTH HAy4HOH KapTHHBI MHpa, HMPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
HPUPOBI, B3aHMOCBA3SX YENOBEKA C IPHPOJHON CPEoii, O POJIM XHMMHHU B MO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

NO3HABATCJIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJTYYCHHUE HOBBIX 3HAHUH 110 XUMHUU, HCO6X0111/IMI>IC I 00'bsICHEHHS HaGJ’l}O}laeMle
MPOLIECCOB M SIBIICHMIA, TI03HABATEIBHON, HH(POPMALIMOHHON M YMTATENbCKOW KYJIbTYpPBI, B TOM YHCJIC HaBBIKOB CaMOCTOSTENBHOIH PaboThH C
y4eOHBIMH TEKCTaMH, CIIPABOYH O JTUTEPAaTyPOH, JOCTYITHBIMH TEXHUYECKHMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHMI0 M TII03HAHMIO, JIO003HATENBHOCTb, TOTOBHOCTH M CIHOCOOHOCTh K €aM00Opa30BaHUIO, NPOEKTHOH U
HCCIIEI0BATENICKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHs 00y4YCHHS B JalbHEHIIeM,;

4) hopMupOBaHUS KYJIBTYPHI 310POBBSI:

OCO3HAHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 3/0pPOBBIO, YCTAHOBKHM Ha 3OPOBBI 00pa3 >KH3HH, OCO3HAHHE
MOCJIEACTBUH M HENPHUATHE BPEIHBIX IPUBBIUEK (YIOTpEOJIEHHs AaJKOrojsi, HApKOTHKOB, KypEeHHs), HEOOXOIMMOCTH COOJIOJICHMS IpaBHI
6€30MaCHOCTU IPH OOPAIEHHU ¢ XMMHYECKUMH BEIlIeCTBAMH B OBITY U peaslbHOM XKU3HU;

5) TpyaoBoro BocnuTaHus:

HHTEpeC K MPaKTHIECKOMY H3y4EHHIO IpodeccHii u Tpyaa pa3auuHoro poja, yBakeHue K TpyLy U pe3yibTaTaM TPY10BOH JesATeIbHOCTH,
B TOM YHCJIE€ Ha OCHOBE NPUMEHEHHUs NPEAMETHBIX 3HAHUH 1O XMMMH, OCO3HAHHBIH BBIOOpP MHIMBUAYAIBHOH TPAEKTOPUM IPOJOILKEHHS
00pazoBaHusi C Yu€TOM JMYHOCTHBIX MHTEPECOB H CIOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCHEHIHOH
mpoecCHOHAIBHOMN IEATEIbHOCTH H Pa3BUTHA HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aIaiTHPOBATLCA B IPO(YECCHOHANBHOM cpenie;

6) 3K0JIOTHYEeCKOT0 BOCIIMTAHMS:

9KOJIOTHYECKH I1€1eC000pa3Hoe OTHONICHHE K IPHPOAE KaK HMCTOUYHMKY JKH3HHM Ha 3eMile, OCHOBE €€ CyIIECTBOBAHHSA, MOHUMaHHE
LEHHOCTH 3JI0pOBOro M 6e30macHOro obpasa >KH3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3HYECKOMY U ICHXHYECKOMY 3I0POBEIO,
0CO3HAHHME [IEHHOCTU COOIOAEHNUS IPaBUIl 6E€30IIaCHOr0 MOBEICHNUS IIPH paboTe ¢ BEIECTBAMH, a TAKXKE B CHTYallUsIX, YTPOXKAIONIIUX 3[0POBBIO 1
JKM3HU JIFOJICH;

CIOCOOHOCTH MPHMEHSTh 3HAHUS, IOMyJaeMble IPH U3YYEHHH XHUMHHM, JUIS PELICHHs 3aad, CBS3aHHBIX C OKPY)Kalolled IMpPHPOJHON
CpEIoi, ISl MTOBBILEHHS YPOBHS 9KOJIOIUUECKOH KyIbTypPhl, OCO3HAHHS T100aIbHOI0 XapaKTepa dKOIOIHUECKUX MPOOIEeM U IIyTel HX pEeLIeHHs
MOCPEACTBOM METOOB XHMHHU, AKOJIOTHYECKOI'O MBIIUICHHUS, YMEHHA DPYKOBOACTBOBATbCS MM B IIO3HABATEIbHOW, KOMMYHHMKATHBHOH H
COIHAIbHOM NMpPaKTHKE.

METANIPEJIMETHBIE PE3YJIbTATbBI

B cocTaBe MeTampenMETHBIX Pe3yIbTaTOB BHIICIAIOT 3HAUYMMBIC A1 (OPMUPOBAHHS MHPOBO33PEHHs OOIIeHAyYHbIC HOHATHS (3aKOH,
TeopHsl, IPUHIMI, TUIOTe3a, (aKT, cucTeMa, MPOIEcC, SKCIEPUMEHT H IPYyroe.), KOTOpbIe HUCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX
mpeIMeTax H IO3BOJLIIOT HAa OCHOBE 3HAHMH M3 3THX IIPEAMETOB (OPMHPOBATH INPEICTABICHHE O IETOCTHOH HAyJHOW KapTUHE MHpa, U
YHHUBepcaJbHbIE ydeOHbIe JelicTBHS (II03HABAaTEIbHbIC, KOMMYHHUKATHBHEIE, PETyIATUBHBIE), KOTOPBIE 00ECIeUNBAIOT (POPMHPOBAHHE TOTOBHOCTH
K CaMOCTOATEIbHOMY IIAHUPOBAHHUIO H OCYIIECTBICHHIO YIeOHOMU IeATeIbHOCTH.

Io3HaBaTebHbIE YHHBEPCAIbHbIE yUeOHbIe AelicTBHS

BasoBble 1oru4yeckue geiicTpus:

YMEHHS HCIIONIb30BaTh MPHEMBI JOTHYESCKOTO MBIIIJICHHS IPH OCBOCHHUH 3HAHUI: PACKPBIBATH CMBICT XUMUYECKUX IIOHATHH (BBIIEIATH
UX XapaKTepHbIE IPH3HAKH, yCTaHABIHBATh B3aUMOCBS3b C APYTHMH IIOHSATHSIMH), HCIOIb30BATh IOHATUS I/ OOBSICHEHHS OTACNIBHBIX (haKTOB U
SIBJICHUH, BHIOMPATh OCHOBAHUS U KPUTEPHHU Ul KIacCH(DHKAINE XUMUYCSCKHX BEIIECTB M XHMHUYECKHX PEaKIHUH, YCTAHABIUBATH HPUIHHHO -
CIICIICTBEHHBIE CBS3H MEXIY OOBEKTAMH H3Y4EHHUS, CTPOUTH JOTHUYECKHE PAcCYKACHHA (MHIYKTUBHBIC, NETyKTHBHBIC, II0 aHAJOTHHU), JENIaTh
BBIBOJIBI U 3aKJIIOY CHUST;

YMEHHE TPUMEHATh B IpoIecce IO3HAHHSA INOHATHA (IpeIMeTHble M MeTalpeIMeTHbIE), CHMBOIMYECKHE (3HAKOBBIE) MOJENH,
HCHOJIb3YyeMbIE B XHMHH, IPe00pa30BhIBATh IMPOKO IPHMEHSIEMBIC B XHMHHU MOZECIBbHBIE IPEICTABICHNS — XUMHYIECKHUiT 3HAK (CHMBOJI DJIEMEHTA),
xuMudeckas (opMyla M ypaBHEHHE XHMHYECKOH peaKkIUM — IPU PEIICHHH y4eOHO-IIO3HABAaTENbHBIX 3a/ad, C y4ETOM OTHX MOIENBHBIX
MIPEICTABICHUH BBIBIIATh U XapaKTEePH30BaTh CYIIECTBEHHbIE IIPU3HAKH H3YJaeMbIX 0ObEKTOB — XHMHYECKHX BEIIECTB X XUMHUECKHX PEaKIUi,
BBIBILATH OOIIUE 3aKOHOMEPHOCTH, IPHYHHHO-CIICACTBEHHBIE CBS3H U IPOTUBOPEUNS B N3yIaeMBbIX IIPOIECCAX U SBICHHUAX.

Bba3oBrble uccienoBarebcKie JeHCTBHUS .

YMEHHE HCIOIb30BaTh OCTABICHHBIE BOIPOCH B KA4eCTBE HHCTPYMEHTa MO3HAHHMS, a TAkKe B KaUeCTBE OCHOBBI I ()OPMHUPOBAHUS
THIOTE3HI 110 IPOBEPKE MPABUILHOCTH BEICKA3bIBAEMBIX CYXKJICHUI;



pHOOPETEHNE ONBITA MO TIIAHKPOBAHHUIO, OPraHM3allMN 1 MPOBEJICHNIO YUCHHYECKUX KCIEPHMEHTOB, yMEHNE HAONIONATh 32 XOIOM
nporiecca, CaMOCTOSATENFHO IIPOrHO3UPOBATh €ro Pe3yibTaT, (popMyInpoBaTh 00OOIIEHHS ¥ BBIBOJBI MO Pe3yJbTaTaM HPOBEIEHHOIO OIIBITA,
MCCIIE/IOBAHNUS, COCTABIIATE OTUET O NPOENaHHON paboTe.

Pa6ora c undopmanueii:

YMEHHE BBIOMPATh, aHAJIN3UPOBATh ¥ MHTEPIPETUPOBATh HHGOPMALMIO PA3IMYHBIX BHIOB U (OPM IPEACTABICHUS, ITOIy4aeMylo U3
Pa3HBIX MCTOYHHKOB (HaYYHO-NOIYJISIpHAs JIATEPATypa XUMHYECKOTrO COJEPKAaHMs, CIIPaBOYHBIE 1MOCOOUS, pecypchl MHTepHeTa), KpUTHYECKH
OLICHNBATh POTHBOPEUYNBYIO U HEJOCTOBEPHYIO HH(POPMALINIO;

yYMEHHE NPHMEHSATh Pa3INYHbIE METOIbI M 3aIIPOCHI IPH MOUCKE U 0TOOpEe MH(POPMALIMH U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX
JUIS BBIITOJIHEHUs ydeOHBIX M II03HABATEIIBHBIX 3a]1a4 ONpE/EIEHHOr0 THIIA, IPUOOPETEHNE OIbITa B 00JACTH HCIIOIB30BaHMs MH(OPMALIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTMH, OBJIAZICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHMsl PA3JIMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSTENIBHO BHIONPATH
ONTHMaJIbHYI0 (OpMy mpezncTaBieHHs MHQOPMALMH U MIUTFOCTPUPOBATh PEIIAEMBIC 3a/1a4i HECIOKHBIMH CXEMaMH, JHarpaMMaMu, IPYyrHMH
topmamu rpaduKy U HX KOMOMHALMIMY;

YMEHHE WCIIONB30BaTh M aHAIM3MPOBATh B HpoLecce Y4eOHOH M HCCIe0BATENbCKON JEATEIbHOCTH HH(OPMALUIO O BIHSIHUH
HPOMBILIIIEHHOCTH, CEIbCKOr0 X034iCTBA M TPAHCIOPTa HA COCTOSIHUE OKPY>KAIOIIEH PUPOAHON CPEBbI.

KoMMyHHKaTHBHBIE YHHBepCATbHBIE yUeOHbIe AeiicTBHs:

YMEHUsI 33/1aBaTh BOIPOCHI (B X0JI€ AMajora 1 (M) AUCKYCCHH) 110 CYIIECTBY 00CYkKIaeMON TeMBI, ()OPMYIIMPOBATE CBOM MPEIIIOKEHHS
OTHOCHUTEJIBHO BHIMOJIHEHHUS IPEJUTOXKEHHON 3a1auH;

YMEHUs IPEICTABIISTh MOJTYy4YEHHBIE PE3YJIbTAaThl O3HABATEIBHOM JEATEBHOCTH B YCTHBIX U MTHCbMEHHBIX TEKCTaX; J€NaTh PE3EHTAIHIO
pe3yIbTaTOB BBIMOJIHEHHUS XMMUYECKOrO KCIEPHMEHTa (1ab0paTOpHOro OIMBITA, Ja60paTOPHOH PabOTHI MO MCCIETOBAHUIO CBOWCTB BEIIECTB,
y4eOHOro MpoeKTa);

YMEHUsI y4eOHOr0 COTPYTHUUECTBA CO CBEPCTHUKAMHU B COBMECTHOM MTO3HABATENBHOM 1 MCCIIEI0BATEIBCKOI IEATEIHOCTH ITPH PEIICHUN
BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTJIACOBAHHS MO3HIMIT (00CYXIeHHs, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOp/IMHAIIMS COBMECTHBIX JI€H CTBHIA, OIpesieNieHne KPUTEPHEB IO OI[EHKE KaueCTBa BHITIOJTHEHHONW paOOThl M IPYTHE).

PerynfiTuBHBbIe YHHBepCcATbHbIE yueOHbIe JeiiCTBHS:

YMEHHE CaMOCTOSITEIbHO OMNPEACIATh IENH JEATCIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATh, KOHTPOIMPOBATh M MPH HEOOXOAMMOCTH
KOPPEKTUPOBATh CBOIO 1ESTENbHOCTh, BEIOUpaTh Hanbosee 3 heKTHBHBIE CTOCOOBI PelIeH s yJeOHbBIX M T03HABATEIbHBIX 33/1a4, CAMOCTOSATENIBHO
COCTaBJIATh MM KOPPEKTUPOBATH MPEUIOKEHHBIH alropuTM JAeHCTBHIA NpH BHINONHEHMH 3aJaHUH ¢ ydETOM IOIyYeHHs HOBBIX 3HaHMH 00
N3y4aeMbIX 00BbeKTax — BCIIECTBAX U PEAKLUHUAX, OLICHUBATH COOTBETCTBUE MOJYIYCHHOI'0 pe3yabTaTa 3asBJICHHOM eI, YMEHUE UCII0JIb30BATh U
AHAJIM3UPOBATH KOHTEKCTHI, MPEATaracéMbl€ B YCIIOBUH 3a)1aHm‘/i.

NPEAMETHBIE PE3YJIbTATbI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOCHHIO 00s3aTENIbHOTO COAEPKaHMs, YCTAHOBIEHHOIO JaHHOH (enepasibHON paboueit
IIPOrpaMMOH, BBIIEIAIOT: OCBOGHHBIE 00yYaIONMKCS HAYYHbIC 3HAHHS, YMEHHUS M CIIOCOObI ISHCTBHIA, criendriecKe 1Jis IpeIMEeTHON 001acTH
«XHUMHS», BUBI 1€ATETBHOCTH 110 MOJIy4eHHIO HOBOI'O 3HAHHS, €r0 HHTEPIPeTalluH, IPEoOpa3oBaHUIO U IPHMEHEHHIO B PA3JIMYHBIX YUEOHBIX U
HOBBIX CUTYaIIHsAX.

K komity o6ydenust B 8 Kiiacce IpeaAMETHBIC PE3yIbTAThl Ha 6a30BOM YPOBHE JODKHBI OTPaXkaTh CHOPMHPOBAHHOCTD Y 00YUAIOIIHXCS
YMEHHUIA:

®  DPAacKphIBaTh CMBICT OCHOBHBIX XMMUUYECKUX IIOHATHI: aTOM, MOJEKYJa, XMUMHUYECKHH DIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OHOPOIHAs M HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCHTEIBHAS aTOMHAs M MOJEKYJIIpHas Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBas J0Js XUMHYECKOTO JJIEMEHTa B COCAMHEHHMH, MOJISIPHBIH 00BEM, OKCHJ, KHCIIOTA,
OCHOBaHHE, CONb, JIEKTPOOTPUIATENBHOCTD, CTENEHb OKHUCICHHS, XHMHYECKas peakuus, KIacCU(UKAIUs peakmil: peakuuu
COCIMHEHHMS, PEaKIINH Pa3IOKEHHUs, PEaKIUH 3aMEIIeHHs, PeaKIIMU 0OMeHa, K30~ U DHAOTEPMHIECKHE PEAKIIHH, TEIIOBON 2 PeKT
PeaKLyH, sAPO aTOMA, HIIEKTPOHHBIH CIoif aToMa, aTOMHasi OpOHTalb, PaJUyC aTOMa, XHMHYECKasl CBsI3b, MOJIPHAs H HEMOIAPHAS
KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, HOH, KaTHOH, aHUOH, PAacCTBOp, MAaccoBas A0JsA BeleCTBAa (IIPOLEHTHAs KOHIIGHTPAauus) B
pacTBope;

®  WUNOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XHMHUYECKHX IOHATHH M HPUMEHSTh OTH IOHSATUS IPH ONHCAHUH BEIIECTB M HX
TIPEBPALICHUI;

®  HCIOJB30BAaTh XUMHUYECKYIO CUMBOJMKY AJIS COCTABICHHS (hOPMYJI BEIECTB M yPABHEHUI XUMUUECKHX PEaKIUH;

®  OIpENeNATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COSANHEHUSX, CTCIICHb OKUCIICHHS 2JIEMEHTOB B OMHAPHBIX COCTHHEHHSAX,
MIPHHAJIOKHOCTD BEIIECTB K OIPEACIEHHOMY KIacCy COeIHHEHHH 1Mo GopMyIaM, BUA XUMHIECKON CBSI3H (KOBaJICHTHAS M HOHHAS)
B HEOPTaHUUECKHX COCAUHCHUSIX;

. packpeiBaTh cMbica Ilepuoguueckoro 3axona JI. M. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCHMOCTH
CBOWCTB XUMUYECKHX 2IEMEHTOB OT HX ION0XKeHus B [leproandeckoil cucTeMe, 3aKOHOB COXPAHEHHS MaCChI BEIIECTB, IIOCTOSHCTBA
€OCTaBa, aTOMHO-MOJIEKY/IIPHOTO YIEHHs, 3aKOHA ABOTagpo;

e  ONHCHIBATh M XapaKTepH30BaTh TabmmuHyo (opmy Ilepuommdeckoil CHCTEMB! XHMMHYECKUX JJIEMEHTOB: Pa3IMYaTh HOHSTHA
«rnaBHas nmoArpymnmna (A-rpynma)» u «modounas noarpynna (b-rpymmna)», Masbie 1 OONbIINE IEPHOABI, COOTHOCUTH 0003HAYCHHS,
KoTopsle HMeloTcss B Tabmune «[lepmommueckas cucTeMa XuMHYeckux onemeHToB JI. M. MenzpeneeBa» ¢ UHCIOBBIMH
XapaKTepHCTHKAMH CTPOEHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB M 3apsi Aapa, obIee YUCII0 dJISKTP OHOB U paclpesielicHIe
HX IO JIEKTPOHHEIM CIIOSIM);

e IaccH(HIMPOBAT XUMHUUECKHE IEMEHTHI, HEOPraHHIECKHE BEIIECTBA, XUMHYECKHE PEaKIUH (TI0 YUCITY H COCTaBY Y4aCTBYIOIIHX
B PEaKIIMH BEILECTB, 110 TEMJI0BOMY 3(eKTy);

e  XapaKTepu3oBaTh (ONMHCHIBATH) OOIIME XMMUIECKHE CBOICTBA BENIECTB PAa3IMUHBIX KIACCOB, IIOATBEPK/as ONUCAHNE IIPIMEpaMU
MOJIEKYJSIPHBIX YPaBHEHHII COOTBETCTBYIOIMX XUMHUECKUX PeaKIuii;

e  MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHHS XHMHUYECKHUX
MPEeBPAICHHI B Pa3IUIHBIX YCIOBHUSX;

e  BBIUHCIATH OTHOCHTENBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIIECTB, MACCOBYIO JOJII0 XHUMHYECKOT0 3IEMEHTa 110 (hopMyIie
COCIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOUTH PACUETH 110 YPABHEHHIO XHMHIECKOH peaKIni;



YMEHHMIL:

MPHMEHSTh OCHOBHBIE OIlEPallid MBICIUTENIBHOH JICITeIbHOCTH — aHAalM3 U CHUHTE3, CpaBHEHUE, 0000IeHHe, CHCTeMaTU3aIHIo,
KIacCH(HUKAIMIO, BBIABICHUE NPUYMHHO-CICICTBEHHBIX CBSI3eHl — M M3y4eHUs] CBOKCTB BEINECTB M XHMHYECKUX PEaKIUM,
€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHHS — HAOIIOAEHNE, H3MEPEHNUE, MOJICIMPOBAHKE, SKCIICPUMEHT (PealbHbI U MBICICHHBIH);
CIIeI0BaTh IPaBUJIAM IIOJIb30BAaHMSI XMMHYECKOH MOCYOif W 1ab0paTOpHBIM 00OPYZOBAaHUEM, a TAKXKe IpaBHIAM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH I10 BEIIOTHEHHIO JTa0OPAaTOPHBIX XMMHUYECKUX OIIBITOB II0 IIOIYYCHHIO H COOUPAHHIO
ra3000pa3HbIX BeLIecTB (BOJOPOAA U KHCIOPOJa), IPUTOTOBICHHIO PACTBOPOB € OIPECIEHHOH MacCOBOIl o€l pacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATH U IIPOBOANUTH XMMUUECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KHCIIOT C IOMOLIBIO
HHIUKATOPOB (JIaKMYC, (heHONI(TaIeHH, METHIOPAHXK H APYTHE).

K KOHITY 06yquI/m B 9 KJ1acce IMPEAMETHBIC PE3YIILTATHI HA 6a30BOM YPOBHE NOJDKHBI OTpaXKaTh C(bOpMI/IpOBaHHOCTI) y oqua}ouu/Ixcs[

PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKHX IOHATHH: XMMHUYECKUIl 3JEMEHT, aToM, MOJEKYyJa, UOH, KaTHMOH, aHHOH, IIPOCTOE
BEILECTBO, CII0AKHOE BEIIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULIATEIILHOCTD, CTENEHb OKUCIICHUS, XMMUUECKasl peaklys, XUMUYECKast
CBsI3b, TEIUIOBOM d((EeKT peakiuy, MOJb, MOJSPHBIl 00BEM, PACTBOp, DIEKTPOIMUTHI, HEIICKTPOIUTHI, JJIEKTPOIUTHYCCKAs
JIMCCOLIMALUS, PEeaKIUy HOHHOrO OOMEHa, KaTajiM3aTop, XMMHYECKOe pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBIC PEaKLUH,
OKMCIJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHME M BOCCTAHOBJICHUE, aJJIOTPONUS,
amM(}OTepHOCTh, XUMHYECKasi CBA3b (KOBAJIICHTHAs, MOHHAs, MeTaJUIMYecKas), KPUCTaJUIMYecKasl peléTka, KOPPOo3us METalIoB,
CIIaBbl, CKOPOCTb XMMUYECKOH peakiuu, peesibHo gonycruMast konuenTpauus [1JIK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHATHH M NPUMEHATh 3TU IOHATHA IPH ONMCAHUU BEIIECTB M MX
MPEeBPALIEHUH;

HCIIO0JIb30BATh XUMUYECKYIO CHMBOJIMKY JJIsl COCTABICHHS (HOPMYJI BEIIECTB M YPABHEHUH XUMUYSCKUX PEaKLIUii;

OIPE/ENATh BAJICHTHOCTh U CTENEHb OKMCIECHHSI XMMHUYECKHX 3JIEMEHTOB B COCAMHEHHAX Pa3IMYHOIO COCTaBa, NPHHAIEKHOCTD
BEILECTB K OMPEIEIEHHOMY KJIacCy COEAMHEHHI 10 (hopMyJiaM, BUI XUMHYESCKON CBsI3M (KOBAJICHTHAs, HOHHAs, METAJUTHUECKas) B
HEOPraHHYeCKUX COCIMHEHHUSX, 3apsi/ HOHA 110 XUMHYECKOH (GopMyIie, XapakTep Cpeabl B BOAHBIX PacTBOPAaX HEOPraHMYECKHX
COEIMHEHUH, TUIT KPUCTAJUIMYECKOH PEIIETKH KOHKPETHOIO BEILECTBA;

packpeiBaTh cMmbicn Ilepuonnueckoro 3axona JI. WM. MenzaeneeBa M JeMOHCTPUPOBATH €ro IOHMMAaHME: ONHUCBIBATH U
XapakTepu3oBaTh TabnuuHyto Gopmy Ilepuoauyeckoil cCTEMbl XUMHUYECKUX JIEMEHTOB: Pa3/inyaTh MOHATUS «TJIaBHAs MOATPYIIa
(A-rpynna)» u «nodouyHas noarpynmna (b-rpynmna)», Mabsie 1 G0NbIINE MEPHObI, COOTHOCUTH 0003HAUEHHMS, KOTOpbIe UMEIOTCS B
l'lepl/lOlll/l‘-lCCKOﬁ Ta6nnue, C YHCJIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHUX DJIEMEHTOB (COCTaB u 3apan aapa,
o011ee YHCII0 3JEKTPOHOB U PACIPEAEIEHHE UX MO JIEKTPOHHBIM CIIOSIM), OOBACHSATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB
3JIEMCHTOB U UX COeﬂMHeHMﬁ B IIpe€aeciax MajbIX IIEPHOAOB U I'NTaBHBIX MOArPYIII C y'-léTOM CTPOCHUS UX aTOMOB;
KJ'[aCCM(i)ML[MpOBaTb XUMHYECKHE DJIEMEHTDI, HECOPraHN4YE€CKHUE BEIIECTBA, XMMUYECKUE pEAaKIIUU (I'IO YHUCIIY U COCTaBYy y4aCTBYIOIIUX
B peaKIIMH BELIECTB, 110 TEMJI0BOMY 3(G(EKTy, 10 M3MEHEHHIO CTEIeHEl OKUCIEHNS] XUMUYECKUX dIIEMEHTOB);

XapaKTepu30BaTh (ONHUCHIBATH) OOIIME U CIENU(PUUECKHE XUMHYECKHE CBOICTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAs
OITHCaHHe MPHMEPaMH MOJIEKYISAPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIIHii;

COCTaBJISATh YPABHEHUS JIEKTPOIUTUYECKOIN UCCOLMAIIMM KUCIIOT, ILeI04 el U CoJIeH, MOJIHbIE M COKPalEHHbIC YPaBHEHUS peakuit
HOHHOTO 00MEHa, YPaBHEHMS PEaKIHi, MOATBEPXKIAIOIIHNX CylIECTBOBAHHE IT'€HETUUECKOIl CBSA3H MEXKIY BEIIECTBAMH Pa3IUUHBIX
KJIaCCOB;

PAcKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIMi IOCPECTBOM COCTaBICHMS DJIEKTPOHHOro OajlaHca JTHX
peaxuuii;

MIPOTHO3HPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTU OT HX CTPOEHHS, BOZMOMKHOCTU IPOTEKaHHs XUMHUYECKHX IIPEBpPALICHUH B
Pa3IUYHBIX YCIOBHSAX;

BBIYUCIIITH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO H MOJIIPHYIO MAacChl BEILIECTB, MACCOBYIO JJOJIFO XMMHYECKOr0 dJIEMEHTa Mo (opMyiie
COEIMHEHHMS, MACCOBYIO TOJIIO BELIECTBA B PACTBOPE, TPOBOIMUTH PACUETHI 110 YPABHEHHIO XHMHIECKON PeaKInm;

co0JroIaTh MpaBUia MOJIB30BAHUS XMMHYECKOW MOCYI0H M J1aOOpAaTOPHBIM O0OpYZOBaHHEM, a TAKXKE MpaBHia OOpaILCHUS C
BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIIHAMH I10 BHIIONHEHUIO JTa00PATOPHBIX XMMHUYECKUX OIIBITOB 10 IIOIYYECHHIO X COOHMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO rasa);

MIPOBOAUTH PEAKIHHU, MOATBEPXKIAIONINE KAUYECTBEHHBI COCTaB PA3JMYHBIX BELICCTB: PACIO3HABATH ONBITHBIM IYyTEM XJIOPHA-,
Opomua-, HoauA-, KapOoHat-, hocdar-, CUIMKAT-, CynbpaT-, THIAPOKCHI-UOHBI, KATHOHBI AMMOHHMSI U MOHBI U3y4EHHBIX METAJLIOB,
MIPHCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

MIPHMEHATh OCHOBHBIC OIEPAllUH MBICIUTENBHON JeATeIbHOCTH — aHAIu3 U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTU3aIHIO,
BBIBIICHHE NPHYNHHO-CIEICTBCHHBIX CBA3€H — IS U3YUCHHs CBOICTB BEIIECTB M XMMHYECKUX PEAKIHH, eCTECTBEHHO-HayJHBIC
METO/IbI TO3HAHHMS — HAOIIOAeHUE, H3MEPEHUE, MOACIIPOBAHNE, DKCIIEPUMEHT (PeabHbI U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne

KoanvecTBo yacon

HaumenoBanue pa3aeioB u

DJ1eKTpoHHbIE (1 POBbBIE)

Konrpoabubie IIpakTHueckue
n/n TeM HPOrpaMMbl Bcero o0pa3oBare/IbHbIE Pecypechl
paboTel paboTel
Paznen 1. [lepBoHavyanbHble XHMHYECKHE TOHSTHS
Xumusi — BaxkHast 001aCTh
11 €CTECTBO3HAHUS U 5 2 bubnurorexa [IOK
' [IPaKTHYECKOM AESTeIbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemecTBa 1 XuMuueckue 15 1 bubarorexa [IOK
’ peakuun https://m.edsoo.ru/7f41837¢
HWroro no paszueny 20
Pa3nen 2. BaxHeiine npeIcTaBUTETH HEOPTAHHYECKUX BellleCTB
21 Bosnyx. Kucnopon. [Tousitue 6 bubmmorexa LIOK
' 00 okcHaax https://m.edso0.ru/7f41837¢
29 Bonopon.Ilonstue o kucimorax 8 1 bubmmorexa LIOK
’ 1 COJISIX https://m.edso00.ru/7f41837¢
23 Bona. Pactsopsl. [Tonsatue 06 5 1 1 bu6mmoreka LIOK
' OCHOBAHHSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmmorexa LIOK
' HEOPTraHMYEeCKHX COSANHEHHi https://m.edso00.ru/7f41837¢
Hroro o pazzaeny 30

Paznen 3

. Ilepuoanueckuii 3axon u Ilep

HOANYeCKasi cHcTeMa XuMu4eckux dj1eMeHToB /1. U. MenaeeeBa.

Xummnyeckast cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn

C'rpoelme aTOMOB.

Tlepuoanueckuii 3aKoH U

31 Tepuoanyeckas cucrema 7 bubmnorexa LIOK
' XUMHYECKUX 3s1eMeHToB J[. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. Ctpoenue aroma
2 | omemonme 8 ) bGmorera LOK
’ https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIBHBIC PCAKIINN
Bubmmorexa [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE B 3 Bubmmorexa [JOK
PBHOE BpeMit https://m.edsoo.ru/7f41837¢c
OBIEE KOJIMYECTBO YACOB I10 68 4 5

IMPOI'PAMME
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9 KJIACC

KoanuecTBo yacon

Ne HaunmenoBaHue pa3jaenos u DJ1eKTpoHHbIE (LU POBBIE)
Konrpoabubie IIpakTHueckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBare/IbHbIE Pecypechl
paboTel paboThl
Pa3nen 1. BemecTBo H XHMUYeCKHE peaKIHI
1T (¢
11wt ocnomu pasieron : ) BuGimonexa LIOK
: pasit https://m.eds00.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHbBIE 3aKOHOMEPHOCTH 4 Bubimoreka [JOK
’ XUMHYECKHX PEAKLHi https://m.edsoo.ru/7f41a636
E)
13 ;Tszzpiznijq;:;?mewne 8 1 1 Bubmmorexa LIOK
’ a 1AL https://m.edsoo.ru/7f41a636
pEeaKIMU B pacTBOpax
HWroro no pazneny 17
Pa3znen 2. HemeTanabl M MX COeIHHEHHSI
06
21 xuﬂiﬁiifﬁfﬁzm VIIA 4 1 Bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
rpymnsl. ['ajgoreHsl
’s OO01mas xapakTeprucTuKa Vi ] BuGmorexa LIOK
. K -
XHMHFHCCIHX 9JICMEHTOB https://m.edsoo.ru/7f41a636
rpynmnsl. Cepa 1 €€ coelMHEeH s
OO1mast XapaKTepUCTUKA
23 XHUMHYECKUX JIeMEHTOB VA- 7 1 bubmmorexa LIOK
' rpymmsl. A3ot, Gpochop u ux https://m.eds00.ru/7f41a636
COCJITMHCHHU S
OO01mas xapakTeprucTuKa
XHUMHYECKUX 21eMeHTOB [VA- Bubmorexa [JOK
24 N 8 1 2
rpynmbl. YTiepoa u KpeMHHH 1 https://m.edsoo.ru/7f41a636
HX COEMHEHUS
Hroro no pasaeny 25
Pa3nesn 3. MeTal1bl ¥ X COEXHHEHHSI
Bubmmorexa [JOK
31 06 i 4
LI CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
32 Baxueiiime MeTasuibsl U HX 16 1 2 Bubmmorexa [JOK
’ COC/IMHEHHS https://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Pa3nen 4. XuMus M OKpY:Kaloas cpeaa
a1 BerectBa u Matepuansl B 3 Bubmmorexa [JOK
' JKU3HH YENO0BEKa https://m.edsoo.ru/7f41a636
Hroro no paszueny 3
PesepBHOE Bpems 3 BuGmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7

IMPOI'PAMME
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YYEBHO-METOJHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O IPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumust, 8 knace/ Pymsutuc I'.E., ®enpaman O.I., Akunoneproe oduiectBo «M3nartenbcto «IIpocBereHuey

* Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman O.I'., AkiponepHoe obuectBo «M3narenscteo «IIpocBerieHne»

METOJUYECKHE MATEPHAJIBI 1JISA YUHUTEJISA
Xumns : ypoku B 8 xnacce : mocooue st yuurens /H. H. I'apa

Xumust. Ypoku B 9 knacce : mocobue st yaurens /H. H. Tapa

HNU®POBBIE OFPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himi
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