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NMOACHHTE/IbHAA 3AIMHCKA

[porpaMma Mo XHMHH Ha YPOBHE OCHOBHOrO OOlero oOpa3oBaHWA COCTaBieHa HA OCHOBE TPeDOBaHMH K PE3YMLTATAM OCBUCITIN
OCHOBHOH 00pPa30BATENbLHOM NPOrpaMMBl OCHOBHOTO 061ero ofpasosanns, npeacTasnesHsx 8 PIOC 000, a Tawoke Ha OCHOBE (hepepaitbiioi
paGoueii MpOrpaMMbl BOCMMTAHHS M C Y48TOM KOHLEMUMM npenojaeasus yueGHoro mpenmera «XuMus» B 00pa3OBATEABHBIX OPraHiiuLliiiy
Poceniickoit denepaumn.

[porpamma no XHMHA 1aET NPEACTABAEHH e O Lenax, 00uieii crpaTerin obyHeHns, BOCMHTAHUA H PASBATHA 00YHaIOLIIXCS CPEACTRENMI
yueGHOr0 TpeamMera, YCTAHABNMBAET OOA3ATENbHOE NpPEAMETHOE CONEpIKAHHE, NPENYCMATPHBACT PAaCHpelencHHe ero no wiaceas b
CTPYKTYPHPOBaHHE MO pa3zienam ¥ TeMaM NporpaMMel N0 XHMHH, ONPEIeiAeT KOMHYECTBEHHBIE H KAUECTBEHHBIE XAPAKTEPHCTHKI COC iy
PEKOMEHIYEMYIO MOCNEI0BATENLHOCTh H3YHEHIA XHMHH C YIETOM MEMTIPEIMETHBIX H BHYTPHIIPEAMETHBIX CBA3Eil, N0rHKH yueBHOTO NpoLecea,
BO3pACTHEIX ocofenuocteli 0DYUAIOUIMXCA, OMpEienseT BO3MOKHOCTH MPEAMETA [f peanusauuy TpeboBaHHi K pe3ynbTaram OCBOEHMA
OCHOBHOI 00pa30BaTENEHOI MPOrpaMME! HA YPOBHE OCHOBHOTO 0Dmero o0pa3oBaHs, a Taloke TpeGobanuii k peyasTatam o0yueHua XuMin Ha
YpOBHE LENEi M3YYEHHA NPESAMETA M OCHOBHBIX BHAOB YqeOHO-NO3HABATENbHOM IEATENBHOCTH OOY4AlOWICTOCA MO OCBOSHHIO yHEOHOro
COJEPIKaHMA.

3HaHHe XUMHH CITYIHKHT OCHOBOI ans (JopMHPOBAHMS MHPOBO33peHHA 00YHAIOMEroCH, ero NPEACTABAEHNI 0 MATEPHANLHOM SAHHCTEE
MUpA, BOMKHYIO POJIL HIPAIOT (IOpPMHPYEMEIE XHMHMEIl NPEICTABNICHIS O B3AHMONPEBPAILIEHHAX SHEPrHH 1 00 JBOMOLIMH BELIECTS B NpHpOJE. O
NyTaX pelleHns riaodansHeix npofneM ycToiHMHBOrO pasBHTHA YENOBEHECTBA — CHIPHEBOMH, JSHEpPreTHYeckol, MUINEBOH H IKOIOrHYCCKON
GesonacHocTy, NpodieM 30paBoOXPAHEHHA.

HayueHne XUMHH:

CNOCODCTBYET peanu3auuy BO3MOIKHOCTE! 11 caMopa3BHTHA H (OPMHPOBAHMA KYJBTYDPh THYHOCTH, €€ 0DweH H (YHKLHOHLILHOI
TPAMOTHOCTH,

BHOCHT BKNal B (DOPMHPOBAHME MBILIEHHS M TBOPYECKHX crocobHOCTeli 0Oyualommxcea, HABBIKOB WX CAMOCTOATENLHOI yucOuoii
AEATENBHOCTH, IKCMEPHMEHTAIBHEIX H HCCNEA0BATENLCKHX YMEHHH, HeOOXOAMMBIX KK B TOBCEIHEBHOI JKH3HH, TAK H B MPOYIECCHOHL AU
JACATCIbHOCTH,

FHAKOMMT CO CREeUM(UKO HAYYHOrO MBILIEHH:, 3aKNaJbIBAeT OCHOBLI LIENOCTHOTO B3rjAfa Ha €AHMHCTBO NPHPOABI I HEHOBCKL
ABJIAETCA OTBETCTBEHHBIM 3TANOM B (JOPMHPOBAHHH ECTECTBEHHO-HAYYHOIT rpaMOTHOCTH 00y4aromuxcs;

cnocobeTeyer (HOPMHPOBAHHIO LEHHOCTHOMD OTHOLIEHHA K ECTECTBEHHO-HAYUHBIM 3HAHHAM, K NPHPOME, K HeNOBEKY, BHOCHT CBuil
BKJIA] B 3KONOrHYECKOE 00pa30BAHHE 08YUArOMMXCA.

Jauueie HanpasncHis B o0yqeHHH XHMHH O0ecneyHBAOTCA cneuMpHKON comepianns y4eDHOro NpeaMeTa, KOTOPLUl siine o
NEAATOrHHECKH 20anTHPOBAHHEIM OTPaKeHHEM Da30B0I HAYKH XHMHH Ha ONpeaenEHHOM 3Tane et pasBHTHA.

Kypc XHMHH Ha YPOBHE OCHOBHOro o0wiero obpa3oBaHHA OPHEHTHPOBAH HA OCBOEHME 0OYUAOWIMMHCA CHCTEMBI MEPBOHAYAILILIX
MOHATHI XHMHH, OCHOB HEOPTaHWHECKOH XHMHI H HEKOTOPBIX OTAENEHEIX 3HAYHMBIX NOHATHI OPraHHYECKOH XMMHH.

CTpykTypa CONEMKAHHA MPOrpaMMbl MO XHMHH CHOPMHpOBAHA HA OCHOBE CHMCTEMHOTO moaxoga k eé u3yucHmo, Coaepradie
CKNAALIBAETCS M3 CHCTEMBl [OHATHI O XMMHUYECKOM 3/eMeHTe W BElECTBE H CHCTeMbl NOHATHI 0 XuMuueckoii peakumn. OGe 3Th cncTeMbl
CTPYKTYPHO OpPraHH30BAHBI MO NPHHLMITY NOC/EA0BATENBHONO PasBUTHA 3HAHMIT HA OCHOBE TEOPETHYECKHX NPE/ACTABICHHIT Pa3HOro YpoBHA:

— ATOMHO-MOAEKYIAPHOIO Y4EHHS Kalk OCHOBEL BCEID €CTECTROIHAHMNA,

— [lepuomuueckoro 3akona [l. M. Menaeneepa kak OCHOBHOTO 3aKOHA XHMIH,

— YHEHHA O CTPOSHHH ATOMA H XHMHYECKOH CBAIN;

— MpeacTasieHnii 06 ANeKTPONHTHYECKO THCCOIMALIMIE BEIECTB B PACTBOPAX.

TeopemiueckHe 3HAHHA pACCMATPHBAIOTCS HA OCHOBE SMIMPHYECKH MOJYYEHHBIX M OCMBICTEHHBIX (AKTOB, PasBHBAIOTCA
NOCNEN0BATENBHO OT OJHOTO YPOBHA K APYroMY, BBIMONHAA (yHKUMH 0OBACHEHHMA H MPOTHO3HPOBAHHMA CBOICTB, CTPOCHHA H BOIMOMCHOCTEN
NPAKTHYECKOTO NPUMEHEHHS W MOJMYHCHH H3YHAEMBIX BELLECTB.

OcBoeHHE MPOrpaMMBl 1Mo XHMHK crocoleTeyeT (JOPMHPOBAHHIO MPEACTABAEHHA O XHMHHECKOH COCTABNAIONICH HAy4HOI KapTiiiL
MHpa B NIOrMKe e CHCTEMHOH MpPHPOAE, USHHOCTHOTO OTHOIIGHHA K HAyYHOMY 3HAHHIO M METOZAaM Mo3HaHHa B Haywe. M3vuenue i
MPOHCXOMAT C NPHBAEUEHNEM 3HAHHIT 13 paHee n3yueHHEX yueGubix npeamerton: «Opyikaomuit mupy, «buonorus. 5-7 knacest» 1« 7
Knacey.

ITpy M3yHeHHH XHMHH NPOHCXOAMT (POPMHPOBAHHE 3HAHHH OCHOB XHMHYECKOH HAaykH Kak o0NacTH COBPEMEHHUID ECTCCTHOIHIHIN,

NPaKTHYECKOH AEATENbHOCTH YENMOBEKA M KAK OAHOTO H3 KOMIIOHEHTOB MHPOBOH KYIBTYpEL 3amada Y4eOHOTO MPEAMETd CocTonT o
(OPMHPOBAHHY CHCTEMBI XHMHMECKHX 3HAHMIT — BeakHEHWMX (DAKTOB, MOHATHH, 3AKOHOB M TEOPETHHECKHX MOMOMCEHIIN, A0CTVITHNY
o6o0LIeHHil MHPOBO33PEHYECKOTD XapaKkTepa, A3bIKA HAykH, B NpHOOIIEHMM K HAyyHBIM METOAM MO3HAHHA MPH H3YHEHIl Belectn i
XUMHYECKHX pEaKuuii, B (GOPMUPOBAHHH M PAa3BHTHH TO3HABATENBHBLIX YMEHHIl H MX TPUMEHEHHH B yue{HO-NMO3HABATENBHOIT 11 Vucdnu-

HCCNIEA0BATENLCKOH ABATENEHOCTH, OCBOEHIH npasii GesonacHoro Dﬁpaﬂ.[cﬂml C BCIICCTBAMM B NOBCECAHEBHOH HHIHM.

[TpK H3yueHHH XMMMH Ha YPOBHE OCHOBHOIO 0GIWLEro 00pPaI0BaHIA BOKHOE 3HAYEHHE NPHODPENH TAKHE LM, KaK;

— (OpPMHPOBAHHE HHTENIEKTYANbHO PA3IBHTON NHYHOCTH, FOTOBOH K CaMo0Dpas’OBaHHIO, COTPYLHHYECTBY., CaMOCTOSTENBHOMY
NPHHATHIO pelieHuii, criocoOHo# ananTHPoBaTkCA K OBICTPO MEHOLIMMCA YCIOBHAM JKH3HM;

— HanpaBneHHOCTh 00YUEHHA HA CHCTeMarTHueckoe nmpHobuieHue 08y4alounXCea K CAMOCTOATENLHOI No3HaBaTenLHON NeaTeNLHOCTY,
HAYUHBIM METOIAM MOZHAHHA, QJGIJMHPYIOLT.II‘IM MOTHBELLHIO H PA3BHTHE cnocodHocTell k KHMHH,

— ofecneyenne yonosui, cnocoGerayioumx npuo0peTeHnio 00yHarOMWMMHCH ONBITA Pa3sHOOOPA3HON JAEATENBHOCTH, NOIHAHNA N
CaMONO3HaAHMA, KMOYEBRIX HABBIKOB (I{.I'IPO'-IEBI:IX KOM]‘IETCHLI,HB), HMEIOMIHX YHHBEPCANTEHOE 3HAYEHHE ANA PA3NHYHEIX BHAOB ACATCABHOCTH

— (opmuposanne odweil GYHKUHOHANLHON W ECTECTBEHHO-HAYYHOR rPaMOTHOCTH, B TOM YHCHE YMEHHH OOBACHATE 1l OUEHHBATH
ABNCHHA OKPYIKAIOWEr0 MHPA, HCMONb3Ys 3HAHWA H OMBIT, MOMYYEHHBIE NPH H3Y4EHHH XHMHUH, NPUMEHATE HX MPH PELIEHHH npodneM B
MOBCEAHEBHOI JH3HNM 1 TPYIOBOMH JesaTeNsHOCTH,

= (]JOPMLI]JOBaHHE Y uﬁyqaromuxcn FYMaHHCTHYECKHN OTHOLIEHHH, NOHHMAHHMA LEHHOCTH XHMHYECKHX 3HaHUi 1A Bblpﬂﬁull([l
IKONOTHYECKH ucnccaoﬁpasuoro NOBEAEHHA B GBIT}' H Tp}’II.CIBOﬁ ACATENBHOCTH B LEMAX COXPAaHEHHA CBOCTO 3L0POBBA M ORDYAEIOINCH
NPHPOAHOH Cpejsl;



(U]

— pa3BHTHE MOTHBAUMH K ODYYEHMIO, CNIOCOGHOCTEH K CAMOKOHTPOMO H CAMOBOCTIMTEHHIO HA OCHOBE YCBOGHHS OOLIEUENOBEHECKIX
LeHHOCTe !, FOTOBHOCTH K 0CO3HAHHOMY BHIGOPY MPOQIIA H HANDABJCHHOCTH nanpHeiimero o0yueHHA.
OBimee HHCAO HACOB, OTBEAEHHBIX /U1 M3YMEHHA XHMHH Ha YPOBHE DCHOBHOIO obuiero oGpasosaHis, cocTagiser 136 4acos: B 8
Kiacce — 68 wacos (2 waca B Heaemo), B 9 knacce — 68 yacos (2 uaca B HENEMIO).
Jlisi opraHusaiid NpeanpoduibHoro o0ydenus B 86  Kiacce BBOJAMTCS H3ydeHHe  XUMHHM Ha

yriy6JieHHOM YPOBHE!

Knacc HanpasieHue Ipenmer KonugecTso yacoB, | KonnuecTBo
KOTOpble BBOJATCA U3 | YacoB
gacTH, (QOpMUpYEMOMH

y4aCTHHKaMH
obpazoBaTeNbHbIX
OTHOILICHHIA
86 MenuUmrHCKHH Xumus 0,5 2.5
npeanpoUIbLHbIA
COJIEPJKAHHUE OBYYEHHA

8 KJIACC

TMepeoHaYAIBHBIE XHMHUECKHE NOHATHA

IIpeaMeT XiMuH, Ponb XuMHM B HH3HH HEJNOBEKA. XuMus B cHcTeMe Hayk. Tela H Bemlectsa. (PHIMHECKHE CBOMCTBA BEULCCTB.
ArperarHoe cocToaHue BelecTs. [IonaTHe 0 METOAAX MO3IHAHHA B XUMHH. UucTsle BemecTa i cMecH. Crocods! pa3fenenus CMeceii.

ATOMBI H MONEKYTEBI Kummueckue 3nemeHTol. CHMBONEL XHMHUECKHN 3IEMEHTOB. HPOCTBIE W CIOWHBIE BELUIECTEA. ATOMHO-
MONEKYMAPHOE YIEHHE.

Xumnueckan GopMyna. BaneHTHOCTb 8TOMOB XHMHHYECKHX 3EMEHTOB. 3aK0H MOCTOAHCTBA COCTapa BellecTR. OTHOCHTENLHAA aTOMHAS
Macea. OTHOCHTeNLHAS MONeKYApHan Macca. MaccoBas ona XHMHHECKOrD 3MEMEHTA B COEAHHEHHH.

KoniuecTso semectsa. Mons. MonspHas Macca. B3auMocBf3b KOMHYECTBA, MACChI H HHC/A CTPYKTYPHBIX enHHHL BemecTsa, Pacuérs
10 opMynaM XMMHUECKHMX COCAUHEHNIT.

du3HUeckKHe H XHMIMECKHE ABeHHA. XUMMHCCKas peakiuua H € MpH3HAKH. 3aKOH COXpaHeHHsi MACCHI BEecTs. XuMiHeCkie
ypasHenusa. Knaccnuraln XHMHUUECKHX PeaKimit (COEAHMHEHIA, Pa3NomKEHU, 3aMenieHns, ooMeHa).

Xumuneckuil IKcnepumMenm:

SHAKOMCTBO ¢ XHMHUECKOii mocy1ofi, mpasunamu paGoTe! B 1afopaTopHi W NpHEMamMH ofpamesys ¢ Ta00PATOPHBIM 0DOPY GBI,
i3yUeHHE M OmicaHne (UIHYeCKHX cBoiCTR 00pa3LoB HEOPraHHYECKHX BEIIECTE, uabmoneHHe (HIHUECKHX (M1aBNEHHE BOCKA, TAAHIE .1b1d.
pacTMpaHHE Caxapa B CTYIKE, KHICHWE i KOHICHCALWA BOMEI) H XMMHHeCKNX (FOpeHHe CBeuM, NpOkanHBaHHe MEnHOIT MNPOBOIOKIL.
BIANMOAGHCTENE MENd ¢ KHMCIOTOR) ABNEHHii, HADMIOOEHHE W ONUCAHHE MPU3HAKOR npoTeKkaHHa XHMH4ECKHX peakuuil (pasioskeHie Ccaxapi.
B3aMMOJEHCTBHE CEPHOM KHCAOTEl ¢ XjopnaoM Oapud, pasnoiCHHWE FHAPOKCHAA MEM (II) npW HarpeBaHuM, B3AUMOAEIICTRIC WC.i2
pactsopom conu menH (I1), usyueHue crocof0B pazfeneHHs CMeceil; ¢ MOMOLIBI0 MArHWTd, (QUALTPOBAHHE, BBIMAPHBAHME, MICTILLIALLDL
xpomartorpadms, NpoBeaeHHE OYHCTRH NoRApeHHO# COMH, HAO/0GHNE H OMHCAHHE PE3YNbTATOR NPOBCACHHA OMBITE, HANIOCTPHPVIOUISTS Siko
COXpaHEHHs Macchl, CO3AaHKEe MOJENEH MONeKyn (apocTepikHEBBIX).

Baxueiiune npejcTABHTEIH HEOPraHHYECKHX BLINECTB

Bo3sayx — cmech razos. Coctan po3ayxa. KHCIOPOZ — 3/1EMEHT H NPOCTOE BELICCTBO. HaxosaeHue KHCIOPOAa B npupoe, Gusnueckie
1 XuMiueckue cBoficra (peakumn ropewusi). Oxcunbl. Tlpumenenue KHCIODOAZ. CriocoBbl NoNy4eHHs Kucnopoga B nadopatopiit i
ApoMEIIIeHHOCTH. KpyropopoT KHCIopo/a B MPHPOZE. O30H — ANOTPONHAS MOAR(HKALMA KHCIOPOAa.

Tennosoit >QHERT XUMIHECKOH peakuu, TEPMOXHMHYECKHE YPABHEH:HA, 3K30- H 3HI0TEpMHYECKHe peakiyn. TOMIHBO! Yroie H
METaH. JarpA3HenHe BO3AyXa, YCHNSHHE NapHHKOBOro aipexra, pazpyeHye 030HOBOTO CIIOA.

Boopoa — 3/EMEHT M npocToe BeinecTso. HaxozueHne BOAOPOIA B NPHPOAE, (uanueckHe U XHMHYECKHE CBOMCTRA. NPHMENEHIIE,
criocofsl nomydenud. KHCIOTE H COMH.

MonspHelii 00BéM rajos, Pacu€Tsl M0 XHMHUECKHM YPABHCHHAM.

(uanueckHe CBOCTRA BOAM. BONA KaK PACTBOPWTENb. PacTeopbi. HackimeHHbie M HEHACHILICHHBIE PACTEOPSL. PacTROpHMOCTS
BemecTs s Boge. Maccopan fnona meltecTsa b pacteope. XMMHUECKWEe CBOHCTBA BOARL. OcHoBauus. Porms pacTBOpPOB B MPHPOIE H B #HIHII
yenopeka. Kpyrosopot Boibl B NpHposE. 3arpA3HeHNE NMPHPOIHBIX BOA. OxpaHa H OUHCTKA NPHPOIHEIX BOA.

Knaccudukauns HeOPraHueckux COeAMHeHHi. OKCHIbL Knaccnpurauns OKCHIOB: cOneobpasyioule (OCHOBHBIC, KHCIOTHIL.
amdioTepHbie) ¥ Heconeobpazyiomue. HoMeHKNaTypa OKCHIOB. du3iyeckue H XHMHYECKHE cBOICTBA OKCHAOB, [Tony4enHe OKCHALE.

OcuoBanug. Knaccudukauus oOcHOBaHWI: IMENO4H W HEPACTBOPHMEIE OCHOBAHHA. HoMeHKA&Typa OCHOBaHMil. udiHeckie i
xHMHYeckie ceolicTea ocHosauuil. [TonyueHue ocHOBAHWH.

Kucnoter. Knacenbukauus kucnot, HoMeHkiaTypa kuenoT. OU3MUECKHE H XUMHHECKHE croiicTBa KHCNOT. Paa akTHBHOCTI METLLI0R
H. H. Bexetosa. [Tomy4eHHe KHCIOT.

Conu. HoMeninarypa coneii. Mu3nyeckHe B XHMHYECKHE CBOHCTRA coneit. [Tonyuenne coneii.

[eHeTHYECKas CBA3b MENCTY KNACCAMH HEOPTAHHUECKHUX COETHHEHHIL

Xumuuecruii IKCHEPUMERM

KaUECTBEHHOE OMpeieneHHe CONEPMAHHA KHCIOpOAA B BO3MYXE, MOMYUEHMHE, cofupaHue, Pacro3HaBaHWe M H3yYeHHE CROTICTE
KHCIIOpOia, HabmiogeHHe B3aUMOJSHCTBMA BCIUECTE ¢ KHCAOPOAOM H YCnoBuA BOZHUKHOREHNS W MPEKpalleHHs TopeHH: (nosRapa),
O3HAKOM/EHME C 00pasuaMi OKCHIAOB M OfHCEHHE WX CBOHCTB, MOmyHeHHE, cobupanme, Pacrio3HaBaHue M W3yueHHe CROMCTE BOLOPOIA
(ropenue), B3auMozeiicTale Bogopona ¢ okenaom Mean (II) (BOIMONMHO HCTONBIOBAHHE BHICOMATEPHANOB), HABMOACHNE 00PA3LOB BEIIECTE
KOMHUecTROM | MOMb, HCCHEZOBAHHE OCOOEHHOCTEIl PacTROpEHHA BEHIECTB C PasNMuHON PACTBOPHMOCTBIO, MPHIOTOBICHHE pacTeopos C
onpenenéHHoii MaccoBoii mofeil pacTROPEHHOTO BEIISCTBA, B3AMMOAEHCTBIE BOABl C METALIAMH (HATPHEM W Kamblmewm) (BO3IMOAHO




MCMONB30BAHHE BHIEOMATEPHANOB), HCCAEA0BAHNE 00Pa3LOB HEOPraHHHECKHX BEILCCTB PasHHEIX KIaccos, HaBMOAEHHE HIMEHEHIN OKRPUCHT
HHIHKATOPOB B PACTBOPAX KHMCIAOT W lienoueii, M3y4eHHE B3aMMOJEHCTBHA OKCHIA MEIH (II) ¢ pacTBOpOM CEPHOH KHCNOTEL, KHCAOT ©
MeTajulamy, peakunii HefTpATH3ALMK, TOTYYeHHe HEPAacTBOPHMEIN OCHOBAHWH, BBITECHEHHE OZHOrO METAla JIpYTiM M3 pacTBOpE CO.b.
peleH e IKCNEPUMEHTANEHBIX 3834 N0 TEME wBakHeiimne KNACCH HEOPTAHHHECKHX COeAMHEHHIT).

Mepuonuuecknii 3axon u Ilepuoaudeckas cHcTeMa XHMHUECKHX 3/eMEHTOB I. M., Mengeneesa. CrpoeHue atovod.
Xumuueckan cBa3b. OKHCINTETEHO-BOCCTAHOBHTEILHbIC PEAKUHH

[lepeble MOMEITKH KIACCH(HUKALH  XAMHHYECKHX  3/IEMCHTOB. [MonsTHe © TPYNNAX CXOAHBIX DAEMEHTOB (LIETOUHBIE 11
[ENOUHO3EMETLHEIE METAIIBL, TANOrEHE!, HHEPTHBIE Fa3bl). DNEMEHTEI, KOTOPEIE 00pasyloT aM(OTEPHEIC OKCHAbI H IMAPOKCHIL!.

[Mepuoanyeckuii 3akod. IlepHoguueckas CHCTEMA XMMHYECKMX 3/IEMEHTOB I M. Menneneesa. KopoTkonepuoiHas u
nanuHHonepuoaHan dopmel TlepHoanueckol CHCTEMBI XHMHYECKHX INEMEHTOR I. M. Menpeneepa, [lepuonst i rpynmel. HIHYECKHIT CMbICH
NOpP#AAKOBOro HOMEPA, HOMEPOB NEPHOAE H TPYMNIE! JIEMEHTA.

Crpoenue atomos. Cocras aromHeix anep. Hsotorbl. DNeKTPOHEL. Crpoenne 3neKTpoHHEIX 060M104eK aToMos nepsbrx 20 XHMHHECKIX
anemenTos [lepuommueckoii cuctemst J[. M. Menneneesa. XapakrepucTvka XMMHMECKOTO /ICMCHTA N0 Cro MONOMEHHIO B IMepromanueckoii
cucreme [ M. Meunaenecsa.

3AKOHOMEPHOCTH H3MEHEHHA PAIMYCA ATOMOB XHMHHECKHX 3JIEMEHTOB, METAIIHHECKHX H HEMCTAITHICCKHX CBOJICTB M0 IPYNMas i
nepHoAaM.

3nauenne [lepromnueckoro 3akona H [lepuoanueckoll CHCTEMBI XHMHYECKHX SNEMEHTOR UL Pa3BHTHA HAYKH W MparTHRH. JLH
MeHzenees — yueHblil W MpaIKIaHKH.

XuMmuueckasn cBs3b. KoBaneHTHAs (NMOAPHAA H HENOMAPHAA) CBA3E. DNEKTPOOTPHULATENHOCTE XHMHUECKHX 3EMEHTOB. Honnas cossn,

Crenenb OkHCTeHHA, OKMCIHTENbLHO-BOCCTAHOBHTENEHEE peakuy. [TpoLECCEl OKHCIEHMS M BOCCTRHOBIGHHA. Owuciireni i
BOCCTAHOBHTENH.

Xumuueckuii 3xenepumenm:

H3ydeHME OOpPA3UOE BEIIECTB METAIOB H HEMETAIOB, B3AHMOJEHCTBHE IHAPOKCHIA LHHKA C PacTBOPAMil KHCIOT 1 esouet,
TIPOBENEHHE OTBITOB, HMIOCTPHPYIOLHX NPHMEPEI OKHCTHTEBHO-B0CCTAHOBHTEBHEIX PEAKLIH (ropeHHe, peaKuun Pa3NoKEHHs, CoeIHHEHI ),

Mexcnpedmemssie c6a3u

Peanu3auns MEKNPEIMETHBIX CBA3cH NpH U3y4eHHWH XuMmMH B 8 Kracce OCYIECTBIAETCA HEPE3 HCMOIB3VBAHIC Ik ISISTRTTERS
ECTECTBEHHO-HAYYHEIX TIOHATHI, TAK W NOHATHIA, ABIAOLULIXCA CHCTEMHBIMH ULl OTACABHBIX NPEIMETOB ECTECTBEHHO-HAYHHOIO LKL

OBHHe eCTECTBEHHO-HAYUHbIE MOHATIA: HAYUHBI (AKT, FUNOTe3a, TEOPHS, 3AKOH, AHAH3, CHHTES, KIACCHOHKALIA, NEPHOLIYHOCTL.
Hab/II0IEHHE, IKCNIEPHMEHT, MOACIHPOBAHIE, NIMEPCHHE, MOJENb, ABCHHE.

Du3auKa: MATEPUA, ATOM, DNEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIH/, H30TONBI, PaIHOaKTHBHOCTB, MOMCKYIA, aneKTpHueckiii 3apam,
BEMIECTBO, TENO, 00BEM, ATPEraTHOE COCTOAHHME BEIIECTBA, ras, (HIMYECKHE BENMYHHBI, EAMHHLBI M3IMEPEHHA, KOCMOC, TUIAHETHE. 3BE3ALL
Connue.

Buonorus: doTocuHTes, AsixaHue, Guocdepa.

Teorpadusa: amvocdiepa, ruapocdepa, MIHHEpansl, ropHsle NOPOkI, NIONE3HEIE HCKOMAEMBIE, TOTUTHBO, BOJIHEIC PECYPChI.

9 KJIACC

BemecrBo H XHMHYECKAd peakuns

Tlepuioauueckuit 3akoH. [lepHoanyeckas cucTema Xumuueckux anementos JI M. Menaeneesa. CTpoeHye aTOMOB. 3aKOHOMEPHOCTH 8
HIMEHEHHH CBOMCTE XMMHUECKHX HIEMEHTOB MEPBBIX TPEX MEPHONOB, KAMMS, KATbLMS W WX COSIMHEHHl B COOTBETCTBHH C MOJOKCHHCM
snemenToB B [lepronnueckoil cucTeMe U CTPOEHHEM HX ATOMOR.

CTpocHHe BelecTBa: BHIBI XHMITUECKOH cpasu. THNB KPHCTANIMHECKHX DEIIETOK, 3ABUCHMOCT CBOHCTB RELNCCTRA OT 1
KPHCTATHYECKOH PEmETKN H BHIA XHMHYECKOH CBA3H.

KnaccHHKauua 1 HOMEHKIATYPA HEOPraHHYECKHX BEIIECTR. XHMHYECKHE CBOHCTBA BEILECTB, OTHOCAILMXCA K PAIMHITHBIN Iideran
HEOPraHHYECKHX COENUHEeHHil, TEHETHYECKAn CBA3b HEOPTAHHYECKHX BEIIECTB.

Knaccnukaims XxHMHYECKHX Peakuui [0 Pasnu4HeIM MpH3HAKAM (M0 YMCHY W COCTaBy YHaCTBYIOLIMX B PEAKLI BELICCTR. [0
TerioBoMy 3((exTy, Mo H3MEHEHHIO CTEreHell OKMCIIEHNA XHMHYECKHX DNIEMEHTOBR, M0 oBpaTHMOCTH, MO YHACTHIO KaTanuiaropa). Fro- il
IHAOTEPMHYECKHE PEAKLINI, TEPMOXHMHUECKHE YPaBHEeHHA,

ToHsATHE O CKOPOCTH XMMHMECKOH peartmi. TTonaTHe 00 0GPATHMBIX 1 HEOGPATHMBIX XHMHUECKHX peakuuax. [TouaTie o rovoreiiis
i reTeporeHHuIX peakuusx. [Tomatwe o katanuse. [loHSTHE O XMMHHYECKOM paBHOBECHH. (DEKTOPbI, BIMAIONIHE HA CKOPOCTS NHAMHCCHOT
peaKiLMi M MONOKEHHE XHMHYECKOTO PABHOBECHA,

OKHCAMTENLHO-BOCCTAHOBHTENBHBIE PEAKIIAN, DMEKTPOHHLIA GANaHC OKICAHTENbHO-BOCCTAHOBHTENRHON peakiuii. CocTapnenne
YPaBHEHHIT OKHCIHTEIHO-BOCCTAHOBUTENLHBIX PEAKLUI ¢ HCTONL30BAHHEM METOJA AEKTPOHHOIO DanaHca,

Teopus IAEKTPONHTHYECKOI AMCCOUMALIH, DISKTPOMHTE! i HEANEKTPONUTE. KaTiOHEL, AHHOHEL MexaHHIM IHCCOLHALIMY BELECTs ¢
PasAHYHBIMH BHAAMH XHMAYECKO cB3i. CTenens auccounanun. CHlbHbIE H Clalble 3NEKTPOIHTEL

Peakii HOHHOTO 0OMEHa. YCi0BMA NPOTEKaHHA peaxinii HOHHOr0 OOMEHa, MONHbIe H COKPAEHHBIE HOHHBIE YPABHEHHS peakumil.
CaoiicTsa KHCNOT, OCHOBaHuil W coneli B CBETe MpeAcTaBieHuil 00 snexTponuTHuecKofi Auccoumanyuy. KauecTBEHHRIE PEAKUNM HA HOMEL
[MonaTie o runponu3e coneii.

Xumuueckuil Ikenepumennm:

03HAKOMIEHHE C MOJENAMH KPUCTANIIUECKMX PEIETOR HEOPraHHYECKHX BEIIECTB — METANNOB H HemeTawIos (rpadiTa i anwasa),
COKHEIX BEIIECTR (XNOPHAA HATDHA), HCCNENOBAHME 3ABHCHMOCTH CKOPOCTH XHMUHECKOH PEaKUMH OT BO3ACHCTBHA PasfiuuHbIX (akTopos,
HCCIEA0BAHHE INEKTPONPOBOAHOCTH PACTBOPOB BEWIECTS, NPOLIECCA IMCCOUMALITH KHCIOT, WEnoYel 1 conel (BO3MONHO HCTOMLIOBAHI HILILO
MATEPUANOR), MPOBENEHHE OMBITOB, HAMOCTPHPYIOUHX NPHU3HAKH NPOTEKAHHs peakiwii vonHoro obmeHa (00pasoOBAHHE OCANKA, BhLAC CHl
rasa, 06Pa30BAHNE BOMEL), OMBITOR, WITOCTPUPYIOLUX MPHMEPEI OKHCIHTEEHO-BOCCTAHOBHTE L HBIX PEAKLIi (TOPEHHE, PeaKLmll PUsIOHcH il
COEIMHEHNA), PACMO3HABAHUE HEOPTAHHYECKHX BEIIECTB C MOMOLIEIO KAYECTBEHHBIX peakLiil Ha HOHEI, PEIIEHHE 3KCNIEPHMEHTANL HBIX 3i10k

HemeTanue! H HX cOeAHHEHHS

OGwas XapaKTepHCTHEA ranorenos. OcoGeHHOCTH CTPOEHHS ATOMOB, XApAKTEPHBIE CTEMEHH OKHCAEHHA. CTpOEHHe It (hisHyeCkii
CBOICTBA MPOCTHIX BEMIECTE — FANOIEHOB. XHMHYECKHE CBOHCTBA Ha NPHMEPE XJlopa (B3auUMOACHCTBHE C METAMNIAMH, HEMETAILTAMIL L0t iA L



Xnoposogopoa. ConsnHan KHCA0TE, XUMHHCCKNE cROiicTBA, Noay4eHne, npumenerie. JleficTane xnopa 0 XNOPOACAOPOLA HA OPraHi3M HEN0BeKa,
BaicHeiimue XJI0pHIb! H X HAXMIAEHHE B NPHPOZE.

OBmas XapakTepHcTHKa 3nemeHToB VIA-rpynnsl. OCcOBEHHOCTH CTPOCHHA ATOMOB, XapaKTepHBIC CTEMNEHH OKHCTEHH!. Crpoenue 1
(pusuEECKHE CBOFCTBA NPOCTBIX BEMIECTB — KHCI0POAA W CEpEI. ANNOTPONHEIE MOIH(HKALIH KHCIOPOAA H CEPBL XUMHYECKHE CBOHCTBA Cepbi.
CepoBonopos, CTPoeHue, HU3MYECKHE W XMMHHECKHE cnoiictBa. OKcHIb! CEPH KaK MPEACTABHTENH KMC/IOTHBIX OKCHIOB. CepHast KHCIOTA,
(H3MYECKHE H XMMUIMECKHE CBOIICTBA (oBLHe Kak NPEACTABUTENA KIACCa KHCNOT U cnennduueckue). XHMHUECKHE PEAKLMH, NEKALIIE B OCHOBE
MpPOMBIMEHHOrO crnocola Noay4eHns cepHOH KkucnoThl. [IpuMeHeHNe cepHoii kucnotel, Conu cepHOll KHCNOTEI, KAYECTBEHHAA Peakilii Ha
cynsar-Hon. HaxomaeHue cepel H e coenMHEeHMH B NpHpoe. XnMMYECKOEe 3arpA3HEHHE OKpy2KAIOMmIEH CPEIBl COSAMHEHISMI Cophl
{KHCNOTHBIE AOMCIH, 3ArPA3HEHHE BO3AYXA 1 BOA0EMOB), cnocoOEl €ro NpeloTRPalleHIA. !

OBmas xapaixTepucTHKa 3nemento VA-rpynnbl. OcoBeHHOCTH CTPOCHHS aTOMOB, XapAKTEPHBIE CTEMEHH ORMCACHNA, A3
pacnpoCTpaHeHHe B NpHpoae, Gu3nyeckne W XHMHHECKHE caoficrea. KpyrosopoT a3oTa B npupoag. AMMHAK, €ro (3HYECKHE H XHMHHCCRIIC
CBOMHCTBA, NOTyYeHHe 1 npuMeHeHue. Coni amMMOHHA, HX (pu3MyECKHE M XHMUYECKHE CBOHCTBA, NPHMEHCHHE. KauecTBeHHaA peaKilis Hi HOHLI
aMMOHMA. A30THET KHCJIOTA, €€ nofyuqeHue, (M3MYECKHE W XHMHECKHE ceojficTBa (00mHe Kak NPENCTABHTENS Knacca Kheaor i
cnemmduyeckue). HCnonb30BaHie HUTPATOB 1 CONEH aMMOHHA B KAHECTBE MUHCPATbHBIX ynoBpernii. XHMHHECKOE 3arpasHeniie okpyioici
Cpellbl COSMMHEHUAMH a30Ta (KHCIIOTHBIE AOMCIN, 3ArpAHEHHE BO3AYXA, NO4BE H sojoémos). ocdop, annoTporHeie MoanprEaL puciipL
dusnueckue M xumuueckue ceofictea. Okecun docdopa (V) u doctopHas kucnota, GHUIMUECKHE H XHMHYSCKHE cBOiicTBA, NOMyHEHIC.
Henonp3osauie gocdaTos B KauecTse MIHEPANEHEIX yA0OpeHHH.

OGwas xapaktepuctika 3nemenTon IVA-rpynnel. OCOGEHHOCTH CTPOCHMA ATOMOB, XAPAKTEPHBIE CTENEHW OKHMCIeHHs. YTIepolL,
ANNOTPOMHEIE MONH(HKALMY, PACMPOCTPAHCHNE B MPHPOAC, (uspMecKHe U XHMHYECKHE ceoiictea. Ancopbums. Kpyrosopor yraepoaa B
npupone. Okcuibl yrnepoaa, ux (M3HYECKHE M XHMHUECKHe CROHCTBA, MAEHCTBHE HA JKHBHIC OPraHM3Mbl, MOMYUEHME # MpHMCHEHNE.
KONOTHYECKHE MpOONEMEl, CBA3aHHbIE C Okcimom yrnepoaa (IV), runotesa [MOGATBHOMD MOTEIUIEHNS KIMMATa, NapHUKoBbi 3diekt.
VroNBHAS KHCI0TA U e COMM, HX (MI3HUECKHE H XIMIHECKHE CBOICTEA, MOMY4EHHE H MPHMEHEHHE. KauecTBeHHan peakilid Ha KapOOHaT-HOHbL.
Henonezopanye kapGoHATOB B GbITY, MEIHLIHHE, TPOMBIIINEHHOCTH H CENLCKOM xossilcTee.

nEpBOI'Ia'i&.iIthlc MOHATHA 0 OPFaHH"IECIﬂ'IX BEIIECTBAX KAK O COSOMHCHHMAX yrnepona (MET&H, 3TAH, 3ITHIEH, ALETH/ICH, TaHoi,
rNHLEPHH, YKCYCHan KHC0Ta), [IpHpoaHBIE HCTOMHHKH YINIEBOI0pOA0s (yrons, NpUpPOAHEI ras, He(iTh), NPOAYKTEl HX nepepadoTicn (BeH3in).
MX pofib B GEITY M NpOMsILUIEHHOCTH. [ToHATHE O GHOJIOrHHECKH BAKHBIX BEILECTBAX: JKHPAX, fenkax, yraeBojax — H WX poan B AKI3HN
yenosera. MarepHansHOE eAHHCTBO OPraHHYeCKHX H HEOPraHHYeCKHX coeanHeHUi.

Kpemunit, ero Quiuuecke U XUMHYECKHE CBOMCTBA, MOmyueHHEe M npumenehne. CoeaMHEHHS KPeMHHA B MpHpOAC. Oiiie
npenacTasnenna of okcuae wpemuia (IV) 1 kpemunesolt kucnore. CHIHKATHL, MX HCTIONB30BAHUE B OBITY, B MPOMBIIINEHHOCTL. Bawreiinne
CTPOMTENEHBIE MATEPHANBI KepaMHKa, CTCKIO, LUEMEHT, Geron, meneloberon. ITpoGnemsl Ge30MacHOro HCMONBIOBAHIA  CTRUITCALHLIY
Ma’l’EPHB.FlOB B MOBCEAHEBHOM HHIHH.

Xumuneckuil IKcnepuMenm:

n3ydenne o0pa3loB HEOPraHMHECKHX BEILECTB, CBOHCTB COMAHOI KMCNOTHI, MPOBEACHHE KAYECTBEHHEIX PEAKLHIT Ha XA0PHI-HOHLI 1
HAGMO/CHNE TIPHIHAKOR MX MPOTEKAHMS, ONBITEL, DTPAKAIONHE (PUIMUECKHE H XIMHYECKHE cBOMCTBA TANOTEHOB H HX COEAHHEHI (BOIMOUHD
WCTIONB30BAHME BHACOMATCPHANOB), O3HAKOMASHME C obpazuamy  XJIOpHIOB (ranoreHHoB), O3HAKOMIEHHE C oOpazuamit cepsl o Ll
COEOMHEHMAMM  (BO3MOMKHO  MCMOJB30BAHNE BHEOMATCpHANoB), HabmogenHe Mpouecca ofyrnuBaHKUA  caxapa  Aoi  ciicinicd
KOHLEHTPHPOBAHHOH CEPHOIl KHCNOTbI, H3yMeHHE XHMHYECKIX CBOHCTB pasGasieHHON CepHOM KHCNIOTHI, NPOBEISHAE KAUECTBEHHOI PEaKili i
cynpdar-ion ¥ HaOmogeHwe MpH3Haxa ed NpoTeKaHWd, OIHAKOMICHHE C thi3nyeckuMH CBOMCTEAMM a30Ta, (ocdopa n X coCAHEHIH
(BO3MOHO HCTIONBIOBAHHE BHIEOMATEPHANOB), 00pasiami a30THEIX W tocqopubix yaoGpennii, nomyueHue, cobHpaHHe, pacnosdasaniic n
H3yyeHNE CBOICTE aMMHAaKd, MPOBENSHME KAUCCTBEHHBIX peakumii Ha HOH AMMOHHA H thocdar-HOH W H3YYECHHE MPHIHAKOB HX TNPOTERKAHIA,
B3AMMONEHCTBHE KOHLEGHTPHPOBaHHOH &30THOH KHCNOTHI C MEABID (BO3MOKHO HCMONB3OBAHHE BHJIEOMATEPHANIOB), H3yueHHE Moachei
KPHCTANMHECKHX PELETOK anMasa, rpadra, Qyniepend, O3HAKOMACHHE C MPOLECCOM ancopOUMH pacTBOPEHHEIX BELLECTB AKTHBHPORAHHLIM
yrAéM M YCTpOHCTBOM MpPOTHBOra3a, MONyueHue, COOMpaHWE, pacno3HaBaHHE M H3YHCHHC CBOMCTB YINEKHCIONO rasa, MpOBEaeHHe
KAUCCTBEHHBIX Peakuuil Ha kapOOHAT M CHAMKAT-HOHbI M H3YHCHHE NMPH3HAKOB WX TPOTCKAHH, O3HAKOMIIEHHE C MPOAYKUMER CHINKATHOI
npomsimneuumm, pemieHHe BKCHBPHMCHTHHBH!:IX 3a0a4 no TemMe «BakHeiliHe HEMETAMILI H HX COCAMHEHHAR,

MeTaanbl B HX COEANHEHHST

Oﬁﬂlﬁ.ﬂ XapaKTepHCTHRE XHMHYECKHUX 3NEMEHTOB — METAMJIOB HA OCHOBAHHH HX MONOMEHHA B nEpEIOILH'{BCKOﬁ CHCTEME XHMIHCCRUX
anemertos JI, M. Menneneesa i crpoeis aToMoB. CTpoeHHe METanios. Metaiueckan Caasb i METAJUIHUECKAA KPHCTALIINECKAL pelérica.
INEKTPOXHMUHECKUIT Pl HANPANEHNIT MeTan1os., ®H3HYECKHE H XHMHHECKHE cpoiicTea Metannos, Obmme criocoBBl MOTYHCHHA METALIOE,
TloHsTHE O KOPPO3HH META/IOB, OCHOBHEIE CMOCOOH 3aMHTBI HX OT KOPPO3HH. Crnnaspl (CTame, 9yryH, MOPATIOMHHIIL Oponia) i
ﬂpumeﬁem{e B ﬁbt‘l’}" H NPOMBILILIEHHOCTH.

Illenounble MeTamisl: monoienye b [lepHomnyeckoil cHCTEME XHMHHYECKAX SNEMEHTOB I. M. Menpeneepa, CTPOCHHE HN @TOMUB.
HaxoucleHHe B npupoje. PUIMYECKHE M XMMHYCCKHE CBOIHCTBA (na npumepe HatpuA # kanna), OKCHABI W FHAPOKCHIR HATPHA I Kaditd
TlpUMeHEHHE LIENOHHEN METAIOB I HX COSAHHEHHH.

ILleNo4HO3eMENBHbIE METANMBL MarHuii # Kanbuuil: monowenne B [lepHOINHECKOH CHCTEME XHMHUHECKHX 3ieMciion N
MeHn/eneesa, CTPOEHHE MX ATOMOB, HAXOMIEHHE B NpHpoe. PrIKUECKHE H XHMHHUECKHE cBOIiCTBA MArHHA H Kansuua, BasHeimne cocineis
KansLs (OKCHO, THAPOKCH, conu). H(EcTOCTE BOIBI 1 CNOCOOH e YCTPaHeHHd,

AsnroMunmit: nonosiedne B [lepuoanueckoii CHCTEME XHMHYECKHX JIEMEHTOB IO. Y. Menneneesa, CTPOGHHE ATOMA, HAXOHUICHIC B
npupoae. DuaMuECKie H XHMHYECKHE CBOICTRA amoMiHIA. AM(OTEpHbIE CBOACTBA OKCHAA H THAPOKCHAA AMIOMHHIA.

MWenezo: nmonokende B [lepuoinueckod CHCTEME XMMHHYCCKIHX 3/IEMCHTOB J. M. MeHngeneesa, CTPOGHHC aToMa, HANOIKICHHE B
npupone. DuzuuecKie W XHMMHYECKHE CBOIICTBA JKene3a. Oxcuasl, ruapokcHasl H conn skenesa (I1) u enesa (II), ux cocras, ceoiicrea u
MoTyHeHIe.

Xumuueckuii 3xkcHepuMennt:

03HAKOMJIEHHE C DOpa’uaM METAUIOB M CIUIABOB, HX (M3HYECKHMH cpoifcTBAMH, H3YYEHHE PE3YNLTATOB KOPPO3MH MCTANIOD
(BO3MOIKHO HCTIONB30BAHHE BHOCOMATEPHANOB), 0CODEHHOCTEN B3AMMOEHCTBIA OKCHAA KANLLIA 1 HATPHA C BOAOH (BOBMOIKHO HCMOARIORAHME
BHACOMATEPHANOB), HCCIEAOBAHHE CBOIHCTB wecTKOM BOABI, NpoLECcca OPEeHHs IJKENe3d B KHCIOpoie (BO3MOIKHO  HICAOAB3OBAHIE



W

BHJICOMATEPHAIOB), MPH3HAKOB NPOTEKAHHSA KAYECTBEHHEIX PEAKIMIT HA HOHBL MATHHA, KA/BLUA, AOMHHIL, LMHK, G2 (11} noaweaesa (111,
meau (I1). HaGmoOneHHe M ONMHCAHHe MPOLECCOB OKPAMBAHHA NIAMEHH HOHAMH HATPUA, Kamid W KansLMA (BOIMOIKHO HCHOILIORANTE
BHICOMATEPHANOB), HCCTEAOBAHME AM(OTEPHAIX CBOICTB MHAPOKCHAA AMOMHHHSA H THAPOKCHIA LMHKA, PEICHHE IKCTIEPIMEHTANLHEIN 51 L 1Y
Teme «BaskHelHe METAMLTE H HX COEAHHEHHAY.

XHMHS H OKPY/Ramasn cpena

BewecTra 0 MaTEPHANE! B MOBCEIHEBHOMN JHIHW ye/ioseka. Be3onacHoe HCMONb30BAHHC BELICCTB H RHMUACCKIN peakwuii B Owiy.
[lepBan NOMOWIE MPH XHMHHYECKHX 03KOTaX H OTPABACHHAX.

XHMHYECKOE 3arpA3HEHHE OKPYIKAIOLEH Cpellbl (Mpejenshan JAOMYCTHMAs KOHLICHTpAlWA BEMISCTB, Janee — [TAK). Ponb xHMHH B
PEIIEHHH IKONOTHUECKHX NPODIEM.

Xumuneckuit IKCnEpUMennt:

H3y4eHHe 0GPasLOB MaTEPHANOB (CTEKNO, CTLIABBI METAUIOB, IONHMEPHLIE MATEpHANL!).

Mencnpedmemnsie ceaA3N

Peanu3aiiis MEKTPENMETHBIX CBA3gll MPH M3YdEHMM XHMMH B 9 KIACCE OCYWIECTBIACTCH HCPE3 HCMOMLIOBAHHE Kak RIRTIETRY
CCTECTREHHO-HAYUHBIX MOHATHIL, TAK U MOHATHIL, ABAIONNXCA CHCTEMHBIMH JUIS OTAEBHBIX MPEIMETOB ECTECTBEHHO-HAYMHOIO LHIIA.

OBlLHe eCTECTBEHHO-HAYYHBIE TOHATHS: HAYYHEI (AKT, rHMOTe3d, 38KOH, TEOPHA, aHATH3, CHHTES, KNACCH(PHKALIA, TEPHOIHYHOC Th.
HAGTIOICHHE, IKCTIEPHMEHT, MOJETHPOBAHHE, HAMEPEHHE, MOJIEMb, ABICHHE, NAPHUKOBbI SQ{EKT, TEXHOIOMHS, MATEPHAH].

Dy3MKa: MATEPHS, &TOM, EKTPOH, POTOH, HEHTPOH, HOH, HYKIWI, HIOTOMbI, PAniOAKTHBHOCTE, MONCKYA, snerTpiHecicnii wapii
fDOBOHHKY, MOAYNPOBOMHMKH, AHMEKTPUKH, (OTOEMEHT, BELIECTBO, TEMO, O0BEM, ArperarHoC COCTOAHME BELICCTEA, Tis. PUciivp.
pPACTBOPHMOCTE, KPHCTANIHYECKas PELIéTKa, CMNaBbl, HIMYECKHE BEMHYMHHBI, EIMHHIL H3MEPCHHA, KOCMHHECKOE MPOCIPAHCTEY., TlHeih.
anéanel, Conuue.

Buonorus: GOTOCHHTE, Abxanie, Guocdepa, 3K0CHCTEMA, MUHEPATBHbIE YI00PEHHS, MHKPOIIEMEHTI, MAKPO3IIEMEHTbI, THTHTCALHEIL
BELIECTBA.

[eorpadus: aTMocdiepa, ruapocdiepa, MHHEPATBI, FOPHBIE MOPO/ABI, NONE3HBIE HCKOMACMEIE, TOTUIHBO, BOMHEIE PECYPCE.



IUTAHHPYEMBIE PE3YJIBTATBI OCBOEHHSA IPOIPAMMBI IO XMMHH HA YPOBHE OCHOBHOI'O OBLIEIO
OBPA3OBAHIS

JHYHOCTHBIE PE3Y/IBTATDI

JIMMHOCTHBIE PE3y/IETATH OCBOEHHS NPOTPaMME! OCHOBHOTO OOIIET0 0Opa3osaHms AOCTUrAIOTCA B X0ne 0BYHEHMA XHMII B CULICTIC
y4eGHOIl # BOCMHTATE/ILHOM JEATCNBHOCTH B COOTBETCTBHH € TPANULHOHHEIMH POCCHACKHMH COLHOKYNETYPHBIMH H MYXOBHO-HPABCTBEH HBINI
LEHHOCTAMHN, MPUHATHIMH B OOUIECTBE NpaBMIAMH ¥ HOpMamH MOBEACHHA H criocoGeTBYIOT NPOLIECCaM CAMOMO3HAHHA, CAMOPEIRITIE 1
coLMaNH3aLHA 00YYatOLIHXCA.

JTMUHOCTHBIE PE3YIIBTATHL OTPAKAIOT FOTOBHOCTE 00YHAIOMIMXCA PYKOBOICTBOBATECA CHCTEMO# MO3MTHBHBIX LEHHOCTHRIX OPHEH T
H paciIMpeHHe OTBITA AEATENLHOCTH Ha &€ OCHOBE, B TOM HHC/E B HACTH.

1)naTpHOTHYECKOTD BOCIUTAHN!

[EHHOCTHOTD OTHOWEHHA K OTEUCCTBEHHOMY KYNBTYDHOMY, HCTOPHUYECKOMY M HAyWHOMY HACICIMIO, MOHUMAHMA  3HAUCHII
XHUMHUECKOil HAYKH B JKM3HH COBPEMEHHOTO 0BMIECTBA, CNIOCOGHOCTH BIAACTh nocTopepHoil uHGopMauueit 0 MEPENoBbIX NOCTHACHINN 1
OTKPLITHAX MHPOBOH 1 OTEUECTBEHHOI XHMHH, 3AMHTEDECOBAHHOCTH B HAYHHBIX SHAHIAX 06 ycTpoiicTse Mipa H 00mecTsa;

2)rpaiaHCcKOro BOCIHTAHHA:

NPEACTABAEHHA O COUMATBHEIX HOPMAX H NPaBHIaX MENUTHYHOCTHEIX OTHOLIEHHH B KOMNEKTHEE, KOMMYHHKATHBHOH KOMAETEHTHOCTH
& OBIIECTBEHHO MONE3HOM, yueGHOHCCIeN0BATENLCKOI, TBOPYECKOI 1 IPYTHX BHAAX ASATCIBHOCTH, FOTOBHOCTH K pasHo00pasHoii COBMECTHOI
NESTENBHOCTH NPH BRIMOAHCHNN Y4eGHbIX, NO3HABATENLHEIX 32134, BLIMOTHEHHI XHMHHECKIX 3KCTIEPHMEHTDB, CO3IaHHH YYeOHBIX MPOEKTOB,
CTPEMACHHA K B3aHMOMOHHMAHHIO W B3AHMOIOMOLLM B NpoLccce 370l yueBHOI AeATENEHOCTH, TOTOBHOCTH OLEHHBATH CBOE MOBCACHHE H
MOCTYIIKY CBOHX TOBapHILLEFi C MO3ULINH HPABCTBEHHBIX H PABOBBIX HOPM C yHETOM OCO3HAHIA NOCAEACTBHH NOCTYTTKOB,

3)ueHHOCTH HAYHYHOTO NO3HAHMA:

MHPOEO3IPEHYECKHE NPEACTABICHHS O BEMECTAE M XMMITYECKOI PEaKiitH, COOTBETCTBYIONIHE COBPEMEHHOMY YPOBHID PA3BUTHA HAY KN
# COCTAB/AIOMIHNE OCHOBY JUIA MOHHMAHIS CYIIHOCTH HayuHOH KapTHHEL MHpA. NPEACTABICHHA 00 OCHOBHBEIX 3aKOHOMEPHOCTHX PasBHTI
NpPHPOABI, B3AHMOCBS3AX HE/N0BEKA C NPUPOAHOI CPEIOH, O PONIH XHMHH B TNO3HAHHH ITHX 3aKOHOMEpPHOCTEH;

N03HABATE/BHBIC MOTHBEI, HANPABNEHHLIE HA MOMYYEHHE HOBBIX 3HAHMH 1O XMMHH, HeoBX0IMMBIE M1 OTBACHEHNA HABMOAUENLIN
TIPOLIECCOB H SIBMiEHHH, MO3HABATENbHOI, HH(OPMALMOHHOH W UMTATENBCKOMH KyABTYDPhHl, B TOM HHC/C HABRIKOB camocToaTe L HOlT piioiL
yueBHBIMI TEKCTaMH, CTIPABOYHOIT THTEPaTYPOil, JOCTYNHEIMH TEXHHYECKHMI CPEACTBAMH HHGOPMAUMOHHEIX TEXHOMOTHIT;

HHTEpEC K OOYMeHMIO W NO3HAHWO, mMOGO3HATENRHOCTH, FOTOBHOCTE H crocoBHOCTE K CaMo0DpasoBaHHIo, NPOEKTHON 1
HCC/E10BATENBCKOI ACATENBHOCTH, K OCO3HAHHOMY BEICOPY HAMpAaBIEHHOCTH 1 YPOBHA oByueHHs B NAThHEHLIEM,

4)hopMupOBAHNS KY/ILTYPhl 310P0BbLH.

0CO3HAHHE 1EHHOCTH JKH3HH, OTBETCTBEHHOIO OTHOLIEHHSA K CBOEMY 3[0POBbBIO, YCTaHOBKH HA 310pOBHIt ofpas mHIHIE, OCaBlL
[OCNENCTBHIt W HEMpHATHE BPEAHBIX MpuBhieKk (yrnoTpebienns ankoroji, HAapKOTHKOB, KypeHHa), HeoOXOAUMOCTH COOMOCHNA 1Pl
GezonacHoCTH NpH OBPAMEHHH ¢ XHMHHECKHMH BEILECTBAMH B ObITY U peansHOH JKH3HH,

5)TPYAOBOro BOCNIHTAHHS:

HHTEPEC K MpaKTHYeckoMy H3yueHWio npodeccuil 1 Tpyda pasnuHOrO pOAA, YBKEHHE K TpYAly M pe3yibTaTaMm TpYA0BOil
NEeATEALHOCTH, B TOM HHCE HA OCHOBE NPHMEHEHHA NPEAMETHBIX 3HAHHH MO XHMHH, 0co3HaHHEI BRIOOP HHAMBUIYANBHOI TPACKTOPIH
MPOAOIEHNS 0BPA30BAHMA C YIETOM THYHOCTHEIX HHTEPECOB If CTIOCOOHOCTH K XHMHIL, OBIECTBEHHBIX HHTEPECOB K noTpedHoCTE . yenemHoii
NPO(ECCHOHANLHOI ASATENBHOCTH H PA3BHTHA HEODXOMHMBIX YMEHHH, FOTOBHOCTh aANTHPOBATRCA B npodecCHOHANBHOI Cpeae:

6)3K0IOrHYCCKOr0 BOCTHTAHM:

IKONOrHuecky LenecoofpazHoe OTHOMEHHE K NMPHPOJAE KAk MCTOMHMKY JKHIHHW Ha Jeme, OCHOBE ef CYLIECTBOBAHMA, MOHHUMaHHE
LIEHHOCTH 3a0poBoro u Gesonackoro ofpasa KH3HW. OTBCTCTBCHHOE OTHOLICHHE K coBCTREHHOMY (HIMUECKOMY W MCHXHYECKOMY 310POBEIO.
OCO3HAHHE LEHHOCTH COBAIONEHHA PARIT GE30MACHOT0 NOBE/eHNs NpH pafoTe © BEIICCTBAMH, & TAIOKE B CHTYALHAX, YIPOWKAIOLIX JA0POBLIO
H IKH3HH TIOAEH:

CTOCOBHOCTH TPUMEHATE 3HAHMA, NOTYUAEMBIE MPH H3YEHHH XHMHH, JUIR PEMEHHSA 3a1a4, CBA3AHHEIX C OKpYIKaIONIEH NPHPOINOI
cpenoil, A NOBLINEHNS YPOBHA JKONOTHUECKOH KYTBTYPhI, OCO3HAHHS M0GANBEHOTO XApaKTEpa SKOMOTHHECKHX npoBnem u nyTeil mx peuiciin
TIOCPEACTEOM METOLOB XHMHH, SKONOTHYECKOro MBILIEHHA, YMEHHA PYKOBOACTBOBATRCH MM B MO3HARATENBHOM, KOMMYHHKATHBHOI 1
COUMANBHOMH MPaKTHKE.

METAIIPEJAMETHBIE PE3YJILTATBI

B coCTARE METANPEAMETHBIX PE3YIBTATOR BIIEMAIOT 3HAYHMBIE 1 (HOPMHPOBAHHA MHPOBO33PEHHA ODMIEHAYHHEIE NOHATHA (1aK0I1,
Teopusi, MPUHLNM, THNOTe3a, QAKT, CHCTEMA, MPOLECC, SKCNEPHMEHT H JpYTOE.), KOTOPEIE HCIONB3YIOTCS B ECTECTBEHHO-HAYHHLIN YHehilLiy
MpelMerax M MOIBOASIOT HA OCHOBE 3HAHMH M3 3THX npeaMeror (OPMHPOBATE MPENCTABICHHE O LENOCTHON HAay4yHOH KapTHHe Mupd il
yHUBEpCaNbHEIC yueOHbe AeHCTBHA (MO3HABATENLHEIE, KOMMYHHKATHBHEIE, PEryNATHBHEIE), KOTOpHIE OfecmeunBaloT (opMilpoaIHHe
FOTOBHOCTH K CAMOCTOATENRHOMY MaHHPOBAHHIO H OCYIIECTBIEHHIO YieOHOH AATENBHOCTH.

MosHasaTenbHbIE YHHBEPCANLHEIE yuebnbie felicTBuR

BazoBsle TorHyccKne AeiicTBHA:

yMeHisl HCNIOMB30BATE NPHEMBI JIOTHYECKOTO MBIIIIEHHS NPH OCBOCHHH 3HAHWH: PACKDHIBATE CMbIC XHMHUECKHX MOHATHI (BEIICNATE
}IX XapaKTepHHIe MPH3HAKH, YCTAHABIHBATE B3aMMOCBAIL C APYTHMU MOHATHAMH), HCIONB30BATE MOHATHA N4 0OBACHEHNS OTAGBHEIX (AKTOR
ABNEHIH, BEIOHPATS OCHOBAHUA H KPHTEPHH N8 KNaccHuKaLi XHMIMECKHX BEWIECTB H XHMHUCCKUX peaxiii, ycTaHaBTHRATE MPHHHHHO-
CECTBEHHbIE CBA3M MEucIy 0OBEKTAMH H3YHEeHs, CTPOMTE JIOTHYECKHE pacCywiacHHA (WHIYKTHBHEIC, NENYKTHBHEIE, MO AHANOrHH), AenaTs
BBIBObI H 3AKNIOUEHHS,

YMEHHE TPHMEHATE B MPOLECCE MO3HAHWA MOHATHA (NPEIMETHRIE H METanpeaIMETHBIE), CHMBOJIHYECKHE (3HAKOBLIE) MOJCTIL
HCTIONB3YEMBIE B XHMHH, Npeo0pasoBBIBATE MIHPOKO MPHMEHSEMBIE B XHMHH MONENbHEIC TNPEACTABICHHA — XHMHUECKH{T 3HaK (CHMBOA
SneEMenTa), XuMuucekas (OpMYNa M YpABHEHHE XHMMMUECKOi peakiuH — TIpM pelleHdH yueOHO-TO3HABATENBHEIX 3adad, C VUETOM THX
MOZIE/ILHLIX TPEACTABNEHHI BBMABIATE W XaPAKTEPH30BATh CYLIECTBEHHHIC NPH3HAKH HIYHAEMBIX OOLEKTOR — XHMHYECKHX BEECTH 1
XHMHUECKHX PEaKUMil, BLUBAATH OOMIME 3aKOHOMEPHOCTH, MPHYHHHO-CICACTBEHHBIE CBA3H W NPOTHBOPSHHA B HM3YHACMLINX MPOLCCCat i
ABNEHAAX.
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bBazoBkie HCCAEA0BATRIBCKHE ecTBan;

yMeHHe HCTIONB30BATE MOCTARIEHHBIC BONPOCH! B KAYECTBE MHCTPYMEHTA MO3IHAHNA, 4 TAIOKe B KAUECTBE OCHOBHI s (opMUpOBaHIA
FUMOTE36! O MPOBEPLE NPABHIBHOCTH BbICKA3bIBACMBIX CYHCIEHHIT,

npuUOBpETeHHE ONBITA 110 MIAHHPOBAHHIO, OPraHH3aLi 1 NPOBEAEHHIO YHEHHUECKIX 3KCNEPHMEHTOB, YMEHHE HabmonaTk 3a XOA0M
fpouecca, caMocTOATEbHO NPOTHO3HPOBATE ET0 pezyneTar, QOpMyIHpPOBATE oGoOLEeHns W BBIBOJABI MO PE3y.bTaTam NpPoBEAEHHOTO OMNbBITA,
MCCIIE0BAHHS, COCTAB/IATE OTHET O MPOAENaHHOM paboTe.

PatoTa ¢ nudopmanneii:

yMeHHe BHIOHPATE, AHANH3HPOBATE H HHTEPIIPETHPOBATE HHDOPMALIMIO PA3IHYHEIX BHIOE U diopM TIpeCTaBNEHH s, NOTYUaeMylo 113
PAIHBIX HCTOUHHKOB (HAY4HO-TIOMY/APHAS JHTEPATYPa XHMHYECKOrO COZepHKaHMS, CpaBOHHEIE N0COGHS, Pecypes! WuTepreTta). KpHTHUECKN
OLIeHHBATE NPOTHBOPEUHBYIO I HENOCTOBEPHYIO HHopMaLmio;

yMEHHE MPHMEHATE PA3IHHbIE METOIE! H 3anpockl MPH MOHCKE H otbope HHGOPMALIHH 1 COOTBETCTBYHOMLHX AaHHbLIX, HEOOX0HMBIX
U718 BEIMOHEHHS YHEGHBIX W M03HABATENBHLIX 38134 ONpeeneHHoro THNE, nproBpeTeHHe onbiTa B 061aCTH HCNONB30BAHHA uHOpMALLHOHHO-
KOMMYHHKATHBHBIX TEXHONOIHH, OBIAILCHNE Ky/ABTYpOH AKTHBHOTO HCTONE30BAHMNA PASMHUHRIX MOMCKOBBIX CHCTEM, CAMOCTOATENBHO BhITIPITL
onTaManbHyio hopMy npeacTasieHns HHQOPMALHH H HITIOCTPHPOBATE pelacMeIe 3aMa4i HECIONMHEIMH CXEMaMH, IHArPAMMAsIL, Jpy T
thopmanu rpadiHicH H HX KOMOHHAUMAMH,
yMeHHe MCrONMb30BaTh W AHANMN3MPOBATH B MpOLECCE yueOHOH M HCCENOBATENBCKOH NEATENBHOCTH nudopmManiio o BANIHIHL
MPOMBIIAEHHOCTH, CENLCKOr0 X03AHCTEA 1 TPAHCNOPTA HA COCTOAHHE OKpYIKAIOLIET NPHPOAHOH Cpekl.

KoMMYHHKATHBHbIC YHHBEPCATBHBIC yueOHble geiicTBHs:

ymeHusi 3a7asaTh BONPOCH (B XOAe Auanora H (umm) AMCKYCCHM) MO CyMECTBY ofcyncnaeMoil TeMel, (IOpMyItHpOaNIL Lron
MpPEANOKEHHA OTHOCHTEIBHO BBIMOTHEHHA npeANoKeHHOM 3a0a4H;

yMeHHs MPeJCTABAATE TOMYYEHHbIE PE3YNETATE! [103HABATENLHOM [EATENBHOCTH B YCTHBIX H THCBMEHHBIX TEKCTUN cldrh
MIPE3EHTALMIO PE3YJBTATOR BBIMOITHEHUS XHMHUECKOIO JKcrepuMenTa (1al0paToOpHOTo OMbITE, naGopatophoii paboTsl MO HCCACAOBAHILO
CBOJICTB BEMIECTB, Y4eOHOTO MPOeKTa);

yMeHus y4eGHOrO COTPYAHHHECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HARATENBHOH W MCCIENOBATENBCKON ACATENBHOCTH MPH
PeLICHHH BOSHUKAOIMX Mpo0/eM Ha 0CHOBE Y4ETa OOLLIX MHTCPECOB W COTMACOBAHMA MO3HLUHA (oBeyxaenns, 0OMEH MHEHHAMH, «MO3TOBbIC
[MITYPMED), KOODAHHALUMA COBMECTHEIX AeficTBHIL, ONpefeeHie KPHTEPHER N0 OLEHKE KauecTsa BHINOMHEHHOM paloThl 1 ApYTHE).

PeryiiTHBHbIE YHHEEPCATBHBIE yuebnble geiicTBHA:

yMeHHEe CaMOCTOATENLHO OMPENeNdTh LE/H ACATENBHOCTH, [TAHHPOBATh, OCYIIECTBASTh, KOHTPOIMPOBATE W MpH HEOGXOAHMOCTH
KOPPEKTHPOBATEL CBOIO [AEATCNBHOCTE, priOupars HauGonee 3(HEKTHBHBIE crnocoBel  peluenus Y4eOHBIX W MO3HABATENABHBIX 3al1a4,
CAMOCTOSTENBHO COCTAB/IATH MM KOPPEKTHPOBATh NPC/UIOKEHHEIH AropiTH nelcTeiil TIPH BLIMONHEHUH 3aaHAH C YHETOM MOMYHCHILE HOBLIY
3uaHMii 06 H3yqaeMblx OJLEKTAX — BELIECTBAX M PEAKUMAX, OLCHWBATH GOOTBETCTBHE MO/MYYEHHOrO Pe3yNLTATA 3aiBAEHHOI Uen. YMeHHE
JICMONB30BATE M AHANM3HPOBATE KOHTEKCTHI, NPETAraéMeIC B YCI0BHH 3aaHuil.

MPEJMETHBIE PE3YJTBTATBI

B cocTaBe MPEIMETHBIX PE3y/ILTATOB MO OCBOEHHIO OBsIaTEBHOTO CONEPIKAHMS, YCTAHOBNEHHOrO IaHHOM (hepepaibHoi pao
MPOrpaMMOoii, BBIIEAIOT: OCBOCHHBIC ODYHAIOLMMHCA HAYMHbIE 3HAHMg, YMeHHa H cnocolbl neHCTBHH, crienH(UYecKie ANA NpeiMciiol
0BnacTH «XHMUSY, BUAB ASATENEHOCTH M0 MOMYSEHHIO HOBOrO 3HAHHA, €T0 HHTEPNPETALULH, npeoBpa3oBaHHI0 H MPHMEHEHHIO B PAITIHLLL
yuehHbIX H HOBBIX CHTYAUHAX.

K koHiy oOyueHud B 8 Kf1acce MPeAMETHBIE PE3YNBTATE Ha §230B0M YPOBHE [0JKHbBI OTp@NATh CHOPMHPOBAHHOCTE VY DOYUArO NN

YMEHHIT

L packpbiBaTh CMbICH OCHOBHBIX XHMHYECKHX MOHATKHIT. ATOM, MOJEKYIa, XHMHYECKHI 2MEMEHT, MPOCTOC BEINECTBO. SIS
BEIIECTBO, CMECH (OHOPOAHAs U HEONHOPOAHAS), BAICHTHOCTD, OTHOCHTE/LHAR ATOMHAS W MOJEKYIAPHA MACCH, KOTINCw b
BEWIECTRA, MOIb, MOMSPHAA MACCA, MaCcCOBas J0JA XHMHYECKOTO 3MEMEHTA B cOeMUHEHHMH, MOMAPHBIT 00BEM, OKCIL, KHCAOTA,
OCHOBAHME, COJb, MEKTPOOTPHLATENLHOCTS, CTENEHb OKMCICHMA, XHMHYCCKAT peallii, knaccHduranna peakunii: pearuint
COeMHEHNs, PEaKLMM PasfoiKEHIs, PEAKLHH 3aMEIICHHA, peakuuy obMeHa, 2K30- H JHAOTEPMITYECKME PEAKLUtiL, TCANOBOI
3(eKT peaxuuH, AApo ATOMa, INEKTPOHHEII CrOH aToMa, aToMHast opGuTans, pagHyc aroma, XHMHUECKasn CBA3b, noaapHwul i
HENO/APHAA KOBAICHTHAA CBA3b, HOHHAA CBA3b, WOH, KATHOH, &HHOH, pACTROp, Maccopai MHON BEULECTBA (MPOLCHTHEA
KOHLIEHTpALlHA) B pacTBOPE,

e  JUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XNHMHHECKHX NOHATHH ¥ NPUMEHATH ITH TIOHATHA NPH OMHCANHH BELIECTB I HN
NpeRpaleHHi;

o HCTIONB3OBATL XMMMHECKYIO CHMBOJMKY TS COCTARMEHHS (OPMYNI BEMECTB 1 ypaBHEHHIT XMUYECKHX PEaKLIHi;

L] OrnpeteniTe BANEHTHOCTE 4TOMOB 3JIEMEHTOB B 5Hl-l&pﬂblx COBAMHEHHUAX, CTENEHR OKMC/IEHUA 3JJIEMEHTOR B 6I{Hﬂpr]x
COBAMHEHHAX, MPHHAMLIEHHOCTE BEUIECTB K ONPEACACHHOMY Kiaccy coeauHenuii mo opMynas, BHA XMMuUECKDIT Cpiin
(KOBANEHTHAA M HOHHASA) B HEOPraHHYECKHX COSNHHEHIAX,

s packpeipats cMeicn [lepuomnmueckoro sakosa [l . Meneneesa: 1eMOHCTPHPOBATS MOHMMAHHE MEPHOJMHECKOM 3aABICIMuL T
cROMCTE XMMHYECKHX DJEMEHTOB OT WX TMOJNOMKEHHS B UEQHO,H.HHECKDﬁ cUCTEME, 3aKOHOB COXpPaHEHHA MacChi BEUIECTR
[10CTOSHCTBA COCTABA, ATOMHO-MOAEKYIAPHOTO YHeHI, 3aK0Ha ABOTAIpPO;

® OMUCHLIBATE H XAPAKTEPH3OBATH TAONHYHYIO topmy IMepHoauueckoft CHCTEMbI XHMHHECKHX aMIEMEHTOB. PAINHYATE [OHITIH
«rnasuas noarpynna (A-rpynna)» u «nofouHas noarpynna (B-rpynna)», Manbie ¥ GOBIIKE MEPHOABI, COOTHOCHTL ODOIHAUEHIIA.
kotopsie umeioTcs B Tabauue «llepHomnueckas CHCTEMA XHMHHECKHX anementor JI. M. Mengeneesar © HHCHOBBIMI
XapaKTePHCTHKAMH CTPOEHHA ATOMOB XHMHUECKHX 31eMeHTOB (cocTas 1 3apa Aapa, o0mmee HHCIo 3IEKTPOHOB Il pacnpeeicHne
HX 110 3ASKTPOHHBIM CIOAM);

o  KnaccHMUMPOBATE XWMITUECKHE DIEMEHTBI, HEOPraHHYeCKHC BEUICCTDA, XUMHUECKHE PpeakuuMy (no uHely 1 covidil
YHaCTBYIOIHX B PEAKLIHH BELIECTB, MO TENI0BOMY apexTy);

e  xapakTepu30BaTh (OMHCHIBATH) O0WIHE XHMHHUECKHE CBOFCTBA BELECTB PAXIHUHBIX KIACCOB, MONTBEPIIAR OMHCAHHE NpHMERANil
MOMNEKYIAPHLIN YPaBHEHUIT COOTRETCTBYIOUIHX XUMHYSCKHX DeaKLmii;




YMEHHI:

NpPOTHO3IUPOBATE CBOMICTBA BELUECTB B 3ABHCHMOCTH OT HX KaYECTBGHHOrO COCTABA, BOIMOMCHOCTH MPOTEKAHMA XHMHYCCRIX
NipeBpalleH il B pa3IH4HbIX YCIOBHAX!

BEIMMCAATE OTHOCHTENBHYIO MONEKYIAPHYIO H MOTAPHYIO MACCHI BEIUECTB, MACCOBYIO 00 XHMHYECKOTO 3/IeMEHTa no (hopay e
COGHHEHIA, MACCOBYIO 10O BElECTBA B PACTBOPE, NPOBOAMTE PACUETH N0 YPABHEHHIO XHMHYECKOH peaKLui;

NPHUMEHATE OCHOBHBIE OTEPALIAN MBICHTENBHO ACATENBHOCTH — ananu3 M CHHTE3, cpaBHeHWe, obo0meH e, CHETeMATalLio.
naccH()HKALMIO, BBRIABIEHHE NMPHYHHHO-CHASACTBEHHBIX cBseli — /1A M3YHMGHHA CBOHCTB BEIIECTB M XMMIHMECKHN peakiitil.
eCTECTBEHHO-HAYUHBIE METOIbl NO3HAHMA — HADMONEHHE, H3MEPEHHE, MOOENHPOBAHHE, IKCMEPHMEHT (peanbHeHT 1 MbICASHIELT

CNenoRATE MPABHAM MONb3OBAHIA XHMHUECKOl nocynoi 1 nabopatopHeiM 0GOPYJOBAHHEM, a TAIOKE MpaBiliam obpateHin ¢
BEUIECTBAMM B COOTBETCTBMM C HMHCTPYKUMAMH M0 BBINOJIHEHHIO NA60PATOPHEIX XMMHUYECKHX OfBITOB MO AOAYIEHING 11
cofupanuio razoo0pasHeIX BELECTB (BOAOpOAd H KHCIOPOJA). MPHrOTOBNEHWIO PacTBOPOB C onpenenéHHoi MaccoBoil ol
PAcTBOPEHHOTO BELIECTBA, MIAHHPOBATD M NPOBOMTE XHMHHECKHE SKCMEPHMEHTB TIO PACMO3HABAHMIO PACTBOPOB HICIVMLH i
KHCOT ¢ NOMOILIBI0 HHAMKATOPOB (nakMyc, heHoN(TanenH, METHIOPAHK H OpYTHE).

K xonuy oByueHns B 9 Kiacce MPeMETHLIE PE3YILTATE HA 0a30B0M YPOBHE JOMUKHb! OTPDN@TE chOpMHPOBAHHOCTE Y OBYHUAILINLA

PACKPLIBATE CMBICI OCHOBHBIX NHMHUHECKHX [OHATHIT XHMHUYECKHIT JNEMEHT, 8TOM, MOJEKYNA, WOH, KaTHOH, aHHOM. NpocToe
BELIECTRBO, CAOHHOE BEIIECTEO, BANEHTHOCTE, 35I€KTpDDTpHLI.aTEHH|OCTB, CTeNeHE OKHCIeHHA, XHMWYECKAn PeaKLi, XHMHUYECKan
CBA3L, TEMNoBOH 3(GEKT peakuuH, MOMb, MOAApHbLE OOBEM, pacTBOp, IMCKTPOJIHTEL HE3NEKTPOJIMTEL, BMEKTPOINTHYECKA
NMCCOLMAUAA, PEaKUMH HOHHOro 00MEHa, KATATH3ATOp, XMMHUYECKOT paBHOBECHE, obparumeie 1 HeOOpaTHMBbIE peaKiiii.
OKHCIHTENBHO-BOCCTAHOBHTENbHbBIE PEAKIIMH, OKMCIHTENb, BOCCTAHOBHTENB, OKHCICHHE M BOCCTAHOBICHHE, ANAOTPONIA.
amM(oTepHOCTE, XMMHHYECKAs CBAZ6 (KOBANEHTHAS, HOHHA, MeTannHueckan), KpHCTALIHYECKas PeETKE, KOPpO3nA METAN0s,
CIUIABBI, CKOPOCTh XHMHHYECKOH PEaKiuH, NpeJenpHO J0MYyCTHMAS KOHLECHTPALHA [TIK pemecTsa,

[-lflJ'llOC’TpHpOB&Tb B3aHMOCBA3L OCHOBHBIX XMMHYECKHX NoHATHE H MpHMEHATE 3TH MOHATHA NpH ONHCEHHH BEIIECTR H UX
NpeBpareHnii;

HCMONBIOBATH XHMHYECKYIO CHMBOMHKY [ COCTAB/IeHHA (OPMYII BEIECTB H YPABHEHHH XHMHHYECKHX peakuuii;

ONpefenaTe BANEHTHOCTE H CTEMEHE OKUCACHHA NHMHYECKHX MEMEHTOR B COEIHHEHHAX pasnuquoro COCTasg, lel]-lﬁ,-‘l.‘l@)l(tIU-;ITI,
BELLECTE K ONpeaeitHHOMY Kknaccy coeaHHeHHH No GopMynaM, BHI XHMHUECKOIT CBA3M (kKoBANEHTHASL, HOHHAT, METALIIHCCILL) 8
HEOpraHH4ECcKHX COSAHMHEHHAX, 3apil HOHA no XiMu4eckol (OpMyne, XapaKTep cpelbl B BOAHBIX PACTBOPAX HEOPTAHHHCCKIN
coeMHEHUE, THI KPHCTALTHYECKOMH PEIETKN KOHKPETHOTO BELIECTBA,

packpeiBaTh cMBICT [lepHOAHYECKOr0 3akOHA . W. Menpgeneesa W AEMOHCTPHPOBATE €M0 TMOHHMAHHE. OMIELIBLIL 1
Xapaxrepuzopate Tabauunyio (GopMmy [Mepuoauyeckoil CHCTEMbI XHMHYECKHX 3/EMEHTOB. paziuuarTh MOHATHS  GITaBi
noarpynna (A-rpynna)» u «nobounad noarpynna (B-rpynmna)», Mansie U GonbLIHE MEPHOAB], COOTHOCHTE o0o3HayeHITA. KOTOpLIC
HMEIOTCA B I'IBPHO,HH"IECKDE TﬂﬁJ‘l}lLlc, C 4MCIOBEIMH xapaicrep}{n}mamn C’IT.!O&HHSI ATOMOB XHMHUSCKMX AMEMEHTOR (Coliap i
3apail Aapa, obIEe YHCIO MEKTPOHOB M PACTIPEAEHEHHE HX 10 JEKTPOHHEIM COAM), OOBACHATE ofmmne FaKOHOMEPHOCTI 1
{3MeHeHUH CBOHCTE JMEMEHTOB M HX COeIMHEHMii B MPEEnax Malbix NEpHONOB W TIABHBIX MOATpYNN C YUETOM CTPOEHIA 1N
ATOMOB;

KEIaCCHCbHLI.HpOBE.Tb NHMHYECKHE 3IEMEHTEL, HEOpl"ﬂ.HM‘-IeGKI‘IB BELIECTRE, XHMHUYECKHE peaKiiH (I'[B YUCTY H COCTaBy
YHACTBYHLUMX B PEAKLIH BELUECTB, MO TEMLN0BOMY 3diexTy, M0 HIMEHESHHIO cTeneHel OKMCTEHHS XHMHHECKHX JIEMEHTOB)!
XAPAKTEPU30BaTh (ONHCEHIBATE) OOLWIME M CHIELM(HUECKHE XHMHUCCKHE CBOHCTBA NPOCTBIX M CHOMKHBIN BEIIECTD, NOATBEPHKIad
OMHCAHHE NPUMEPAMH MOJIEKYAPHBIX 1 HOHHBIX YPABHEHHH COOTBETCTBYIOUIHX XHMHHECKHX peaxiiii;

COCTABNATE YPABHEHHUs 3NEKTPOAMTHYECKOH AMCCOLMALMH KHCNOT, wenoueil ¥ coneil, NOMHBIE W COKPAWHHBIE YPaBHEHILA
peakiii MOHHOTO 0OMEHE, YpaBHEeHHA Peaxlnil, TOATBEPHIAIOMMX CYIECTROBAHNAE reHeTHHECKOH CBA3M MENIY BELIECTBaMU
Pa3NHYHEIX KIACCOB;

PACKDEIBATH CYLUHOCTh OKHC/HTENBHO-BOCCTAHOBHTE/BHBIX PeaKUHi MOCPEACTEOM COCTABICHHA anekTpoHHore Gamamca ITHX
peaKLHii;

NpOrHO3UPOBATH CBOHCTDA BEIIECTE B 3aBHCHMOCTH OT HX CTPOEHIA, BO3MOXNKHOCTH MPOTEKAHI XHMHYECKHX MNpEBpaLietiig &
pasIHHHBIX YCIOBHAX,

BEIHCATS OTHOCHTENbHYIO MOMEKYIADHYIO H MOISPHYIO MACCHI BEICCTB, MACCOBYIO OO XHMHYECKOTO JAEMEHTE M0 thopay e
COELMHEHNA, MACCOBYIO JOMI0 BEIECTRA B PACTBOPE, MPOBOAHTE PACHETH! 110 YPABHCHUIO XHMHYECKOIT peaKiui;

coGnI0naTh MPAaBUIA MOAB30BAHMA XHMHUHeECKoll mocynol u nafopaTopHbiM 00OpYNOBAHHEM, @ TAKKE Mpasiia o0palIeHs ©
BELIECTBAMH B COOTBETCTBMM C HHCTPYKUMAMH M0 BBHIIOJHEHWIO NafOPAaTOPHBIX XHMWHECKHX OMBITOB MO NOAYHCHIID 1
coGupaHiio ra3000pas3HeIX BELECTB (AaMMHaka H YTISKHCI0r0 raza);

NpPOBOAHTE peazcu.uu, NOATEEPHCARIOULIHE KavecTBeHHbI cocTan pa:mwmblx BEILIECTE. pacnoauaaa'n, OMBITHBIM I'I_\‘['EM XAOpHI-.
GpoMuL-, HOAH -, KapGoHaT-, ocdiat-, CHITHKAT-, CYJIb(AT-, THAPOKCHI-HOHBI, KATHOHb! AMMOHIA H HOHBI H3YHCHIBIX METLI00.
NIPHCYTCTBYIOMIKE B BOAHLIX PACTBOPAX HEOPTAHHHECKHX BEILECTE,

NPUMEHSTE OCHOBHLIE OMEPALIMH MBICTHTENRHOH AeATENbHOCTH —~ GHAIN3 I CHHTE3, CPABHEHHE, ofofieHne, CHCTEMATHIALINIO,
BBIABACHHE HPH‘IIIHHO-CI{C,[[CTBBHHI:IX cpAzeii — s H3YUEHHA CBOICTE BEILIECTB W XHMHYECKHX pEaKLLHﬁ, ECTECTBEHHO-HAYUHEIE
METO/Ibl MO3HAHNHA — HAONKOAEHHE, U3MEPEHHE, MOIETHPOBAHHE, SKCNEPHMEHT (peansHutii ¥ MEICTEHHBI).
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YHEGHO-METOAWYECKOE OBECHEYEHHE OBPA30BATEJABHOT O ITPOLECCA
OBA3ATEJBHBIE YUEBHBIE MATEPHALTBI /IJ18 YMEHHKA

METOIMYECKHE MATEPHAJIBI AJ15 YUUTEJA

I ®POBLIE OBPA3OBATEIBHLIE PECYPCbI H PECYPCBI CETH HHTEPHET

15
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