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NMOSICHUTEJIBHAS 3AIINCKA

[lporpaMMa 1mo XHMHH Ha YPOBHE OCHOBHOro oOmiero o6pa3oBaHMs COCTaBjJ€Ha Ha OCHOBE
TpeOOBaHWI K pe3yJbTaTaM OCBOEHHS OCHOBHOHW 00pa3oBaTeNbHOH NporpaMMmel OCHOBHOIO OOLIETO
obpazoBanus, npeacraBieHHbix B PI'OC OO0, a Taike Ha ocHOBe (enepanbHON pabouel nporpamMMel
BOCIIMTAHHUS U C y4ETOM KOHLIETIMH NpenojaBaHus ydyeOHoro npeamera «XuMHs» B 00pa3oBaTENbHBIX
opranusauusax Poccuiickon Penepauni.

[IporpamMMa mo XuMuK Ha€T NMpeACTaBAEHHE O LENsAX, o0lel cTpaTeruu o0ydeHus, BOCIIUTAHHS H
pa3BUTHA 00y4YarOMMXCS CPENCTBAaMHM y4eOHOIro NpeiaMeTa, yCTaHaBIMBAaeT O0SA3aTENBbHOE NPEAMETHOE
CoJepxaHue, MPeLyCMaTpUBaeT paclpelie/ieHHe €ro No KjiaccaM U CTPYKTypHMpOBaHHME 10 pasiesiaM H
TEMaM MpPOTrpaMMbI MO XHMHH, OIPENeNseT KOMMYECTBEHHBIE M KAuyeCTBEHHBIE XapaKTEPHCTHKH
COJepXaHHUs, PEKOMEHIYEMYIO MOCIENOBATENbHOCTh H3YYEHHS XMMHH C YUETOM MEXMNPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Yy4eOHOro mpolecca, BO3pacTHBIX OCOOEHHOCTEH oOydarommxc,
oIpenenseT BO3MOXXHOCTH TpeaMeTa Ul pealn3aliid TpeOOBaHUH K pe3ybTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMBl Ha YpOBHE OCHOBHOro oO0Imiero o0pa3oBaHHS, a TaKke TpeOOBaHHH K
pe3yibrataM OOydYeHHss XHMHHM Ha YPOBHE LENed W3yueHHs NpeaMeTra U OCHOBHBIX BHAOB y4eOHO-
MO3HABATEILHOM JAEeATEIBHOCTH 00YYarOIIErocs 0 OCBOSHHIO YYEOHOTIO COEepIKaHusl.

3HaHHE XHMHH CIY)XHT OCHOBOH Ui (OpPMHpPOBaHHS MHPOBO33PEHHS OOYYalOLIEroCs, €ro
NpEACTaBIeHHH O MAaTEepHaTbHOM €IWHCTBE MHpPA, BaXKHYIO pPOJib HIparoT (GOpMHpPYyEMBIE XHMHER
TIPEACTaBJICHUs O B3aUMOIIPEBPALICHUAX SHEPTHUH U 00 3BOJIOLIMH BEIECTB B IPHPOJE, O MyTIX PEIICHUS
rJI00ANIBHBIX MPOOJIEM YCTOMYHBOrO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI, IHEPreTUYECKOH, MHUILEBON H
9KOJIOTHUECKOH 6e30macHOCTH, MpobieM 34paBOOXPaHEHHUS.

H3yyeHue XUMHH:

CIIOCOOCTBYET pealM3allid BO3MOXXHOCTEH M caMOpa3BUTHS U (OPMHPOBAHHS KYJIBTYpPBI
JUYHOCTH, e€ o01iel u QYHKIMOHAIBHONW MPaMOTHOCTH;

BHOCHT BKJIaJl B GOpPMHPOBAHHE MBILIIEHUS U TBOPYECKHUX CHOCOOHOCTEH 00yyaromuxcs, HaBBIKOB
UX CaMOCTOSTENbHON y4eOHOH HEesATEeNbHOCTH, JKCIEPUMEHTATBHBIX M HCCIEAOBATEIbCKHUX YMEHHH,
HEOOXOUMBIX KaK B IOBCEJHEBHOM XU3HH, TaK U B NPOGECCHOHAIbHON NEATENbHOCTH;

3HAaKOMHT CO CMEeNM(UKOH HAayYHOrO MBIILICHMS, 3aK/IaJbIBa€T OCHOBBI IEJIOCTHOrO B3rjisja Ha
€IMHCTBO TPUPOABI H YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TalioM B (POPMHUPOBAHHH €CTECTBEHHO--
Hay4YHOH TpaMOTHOCTH 00yYaroIuXcs;

crnocoOCTBYeT (POPMHPOBAHHIO LIEHHOCTHOTO OTHOIUEHHS K €CTECTBEHHO--HAay4YHBIM 3HAHHUSM, K
TIPUPOJE, K YEJIOBEKY, BHOCHT CBOH BKJIaJ B 3KOJOrHYECKOE 00pazoBaHue 00yYarOIIUXCS.

JlanHble HampaBiieHHsS B O0yYEeHHH XUMHH OOeCTeuHBarOTCs Crielu(HKoi coaepxaHus yueOHOro
MIpeaMeETa, KOTOPBIH SBJISETCS MeAarornyecKy afanTHPOBaHHBIM OTpakeHHeM 0a30BOH HayKH XMMHMHM Ha
OIIpe/IENIEHHOM JTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOro obOmero o0pa3oBaHHSI OPHEHTHPDOBAaH HAa OCBOEHHE
0o0ydJarouMMHUCS CUCTEMBI TEPBOHAYANbHBIX TMOHATUH XMMMHU, OCHOB HEOPraHHYECKOH XHMHH H
HEKOTOPHIX OTAEJIBHBIX 3HAYUMBIX MOHATHH OPraHUYECKON XMMHH.

CrpykTypa coaepaHus IporpaMMbl IO XUMHH C(OPMHUPOBaHa HA OCHOBE CHCTEMHOIO I10AX0/a K
e€ n3yueHuro. ConepxaHue CKIIaIbIBA€TCS U3 CUCTEMBI IIOHATHI O XUMHUYECKOM JJIEMEHTE M BEIUECTBE H
CHCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbI 110 NMPHHIIMITY
II0C/IE0OBATENIEHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MTPEACTABICHUH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO Y4YE€HHS KaK OCHOBEI BCErO €CTECTBO3HAHUS;

— Ilepuonuyeckoro 3akoHa [. . MeHzaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3H;

— NpeJICTaBJIeHHH 00 ANEKTPOIHTHUECKOH JUCCOLMAIIMH BELIECTB B paCTBOpAX.

TeopeTuyeckue 3HAHUS PaCCMaTPUBAIOTCA Ha OCHOBE IMIUPUYECKH ITOyYEHHBIX M OCMBICIEHHBIX
(baxToB, pa3BHBAIOTCS MMOCJIENOBATEIBHO OT OAHOTO YPOBHS K APYTOMY, BBITNOJIHSAS (PYHKIHMH OOBICHEHUS



¥ TIPOTHO3MPOBAHUS CBOWCTB, CTPOECHHS M BO3MOXXHOCTEH MpPAaKTUYECKOrO MPUMEHEHHUS W MOJTy4YEHHSA
H3y4aeMbIX BEIIECTB.

OcBoeHHE NpPOrpaMMsel M0 XUMHH CIIOCOOCTBYET (OPMUPOBAHHUIO NPEACTABICHHS O XHMHYECKOMH
COCTABJISIOLICH HAYYHON KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOM MPUPOJbI, LIEHHOCTHOIO OTHOLIEHHS K
HAYYHOMY 3HaHHIO H METOJaM MO3HaHUs B HayKke. M3yueHne XUMHHN MPOMCXOQHUT C IIPUBJICUCHHEM 3HAHHUH
U3 paHee U3yYeHHBIX y4eOHbIX npeaMeToB: « Okpysxaroummii Mup», «buonorus. 5-7 knacce» u «Pusuka.
7 xnacey.

[Mpu u3yueHnH XUMHUH POUCXOAUT POPMHPOBAHHE 3HAHHI OCHOB XUMHYECKOM HayKH Kak 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTHYECKOH NESTENHHOCTH 4€0BEKa U KaK OZHOIO U3 KOMIIOHEHTOB
MHUPOBO# KYJIBTYpBI. 3aa4ya y4eOHOro rpemMeTa COCTOMT B GOPMHPOBAHUH CHCTEMBI XUMHUECKUX 3HAHUH
— BaKHeHIIMX (akTOB, MOHATUH, 3aKOHOB W TEOPETHYECKHUX MOJIOKEHUH, AOCTYNMHBIX 000O0IIEeHUH
MHPOBO33pPEHYECKOTO XapakTepa, fA3blka HayKH, B MPUOOINEHHM K HayyHBIM METOAAaM TO3HaHHUs IpH
M3YYECHUH BEILECTB M XMMHUECKUX peaKlluii, B YOPMHPOBAHHU H Pa3BUTHHU IT03HABATENBHBIX YMEHUH H HX
NIPYMEHEHUHU B yueOHO-I103HABATENBHOMN M Y4eOHO-HCCIe]0BaTENbCKOM AEATENBHOCTH, OCBOCHHH IIPaBHJI
6e3omacHoOro obpallleH s ¢ BEIECTBAMU B TOBCEAHEBHOM KHU3HH.

[Ipu u3yyeHHH XHWMHH Ha YPOBHE OCHOBHOrO 001iero o6pa3oBaHHsl BaXKHOE 3HAYeHHE NMpHOOpENn
TaKHe LeH, Kak:

— ¢dopMHpoBaHHE HHTE/UIEKTyalbHO pPa3BHTOM JIHYHOCTH, TFOTOBOH K caM006pa3oBaHHUIO,
COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY TPHHATHIO PpEICHHH, CIOCOOHOH amanTHpoBaThCi K OBICTPO
MEHSFOILIUMCS! YCITOBHSIM YXH3HH;

— HaNpaBJICHHOCTh 00yUYeHHS Ha CHCTEMATHYECKOE TPUOOLICHHE 00YYarOIUXCs K CAMOCTOS TENIEHON
[I03HABaTENIbHON JEATEIbHOCTH, HAayYHbIM METOJaM IO3HAHHUS, (POPMUPYIOIIMM MOTHBALIMIO M Pa3BUTHE
CHOCOOHOCTEH K XUMHH;

— obecrieyeHue yCcJIoBUi, CIOCOOCTBYIOMX MTPHOOPETEHUIO 00y YaIOLIMMHUCS OIIBITa pa3HOOOpa3HOH
JESTENHHOCTH, NTO3HAHMS U CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLHMI), HMEIOLIHX
YHHMBEpCANbHOE 3HaUEHHE ISl pa3lu4HbIX BHJIOB AEATEIHHOCTH;

— ¢opmupoBanue obuIeH QYHKUHOHAIBHOH U €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIE
yMEHHU# OOBSICHATh ¥ OLEHUBATH SIBJICHUS OKPYKAIOLIET0 MUpPA, UCIIONb3Ysl 3HAHUS U OMBIT, NOTYYEHHBIE
IIpU U3YYEHHH XHMMHH, NIPUMEHATH MX IIPH PELICHHH MpoOJieM B NMOBCETHEBHON XH3HH M TpPYIOBOH
eI TENHHOCTH;

— ¢opmupoBaHHe y o0OyyarOIIUXCSs TIYMaHHCTHYECKUX OTHOLICHHH, TNOHMMAaHUS LEHHOCTH
XUMHYECKHUX 3HaHWH i BBIpaOOTKH 3KOJIOTHYECKH 1ieeco00pa3Horo noBeaeHust B OBITY U TPYHAOBOMH
JEATENBHOCTH B LEJIAX COXPAHEHHS CBOETO 3[0POBbS U OKPY KAIOIIEH TIPUPOIHON CPEeIbl;

— pa3BHTHE MOTHBALUH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAaMOBOCIHHTAHHIO Ha
OCHOBE YCBOEHHS OOIIEYEOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BEIOOpPY mpoduns u
HaIlpaBJIEHHOCTH JaNbHe1Lero ooy4yeHus.

O6mee uyMcno wyacoB, OTBEAEHHBIX Ui M3y4YeHHs] XHMHM Ha YpOBHE OCHOBHOrO 0OIIero
oOpa3oBaHHus, cocTaBiseT 136 yacoB: B 8 knacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 68 yacos (2
yaca B Heeso). C

COJEP)XAHUE OBYYEHUS

8 KJIACC

IlepBoHauyaibHbIe XHMHYECKHE MOHATHSA

[Tpenmetr xumuu. Ponp XMMHUHU B XU3HHM 4yejoBeka. XMMHS B CHCTEME HayK. 1ena M BeLIECTBa.
®usnyeckue CBOKCTBA BEILECTB. ArperaTHOe COCTOsIHME BemlecTB. [IoHATHE O MeTomax MO3HaHHUS B
xuMHH. Hucrele BemecTBa H cMecH. CriocoObl pa3ieNieHusl CMeceid.

ATOMBI U MOJEKYJbl. XUMUYECKHe dJIeMeHThl. CHMBOJIBI XHMHYECKHX 3JIeMEHTOB. IlpocThie U
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISPHOE YUEHHE.
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Xumuueckas popmyia. BatleHTHOCT aTOMOB XHMHYECKUX IJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BewmectB. OTHOCUTeNbHAs aToMHass Macca. OTHOCHTENbHash MOJNEKyJspHas Macca. MaccoBas 10is
XHUMHYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KonuuecTBo BemecTBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MacChl M YHCHa
CTPYKTYPHBIX €AMHHUII BeulecTBa. PacyéTel no ¢popMyaM XUMUYECKUX COEAUHEHHUH.

Dusnyeckyue U XMMHYECKHE SBJICHUS. XHUMHUYECKash peaklus U €€ NMpU3HAKU. 3aKOH COXPAHEHHS
Macchl BeHIeCTB. XWMH4Yeckue ypaBHeHUs. Kiaccupukanus XMUMHUECKHX peakuui (COeIHHEHHH,
pasnoXeHus, 3aMelleHus, OOMeHa).

Xumuueckui IKCnepumenm:

3HAKOMCTBO C XUMHYECKOii Mocyoi; npaBuiaMu paboThl B 1JabopaTopuu U NpuémMamMu oOpalleHHus
¢ mabopaTopHbIM 00OpyJOBaHMEM, H3YyYEHHE M ONUcCaHHE (QHU3MUYECKHX CBOMCTB 00pa3LoB
HEOpraHM4YeCKHX BEUIECTB, HabmoaeHHe pu3nyeckux (MIaBjIeHHE BOCKa, TassHUE JIb/A, pACTHPaHHE caxapa
B CTyNKE, KMIIEHHE W KOHJAEHCAlUs BOJBI) M XHMHUYECKMX (rOpeHHE CBEYM, NpOKaIMBaHHE MEIHOH
IPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KHCIOTOH) fABIEHUH, HaOMIOAEHHE M ONHCaHHE MPHU3HAKOB
IIPOTEKAHUS XUMHUYECKUX peaKLuil. (pa3nokeHHe caxapa, B3auMOAEHCTBHE CEPHON KHUCIIOTHI C XJIOPUAOM
Oapusi, pasnoxenue ruapokcuna Mead (II) mpu HarpeBaHuH, B3aMMOJEHCTBUE XKejle3a C PAaCTBOPOM COJIH
menu (1), uzydenue crocoboB pa3aeeHHs CMeceii: C MOMOLIBIO MarHUTa, pUIBTPOBAHHUE, BhIIIAPUBAHHE,
JUCTHUIALMA, XpoMaTtorpapusi, NPOBEIEHHE OYUCTKH IMOBAPEHHOH COJM, HAOMIONCHHE M OIMCaHHE
pe3yJIbTaTOB MPOBENEHUS OIBITA, WUIOCTPUPYIOMIEIO 3aKOH COXPaHEHHUS Macchl, CO3JaHHE MOJENEi
MOJIEKYN (L1apOCTEP)KHEBBIX).

BaxkHeiiue npeacTaBuTE/ M HEOPraHHYECKHUX BelECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucinopos — aneMeHT u npoctoe BewecTBo. Haxoxaenue
KHCJIOpOAa B NMpHpOJE, GU3HUECKHE ¥ XUMUYeCKue CBOHCTBA (peakiuu ropeHus). Oxcunel. [Ipumenenue
kuciopona. CrocoObl MOJy4YeHHs Kuciaopoja B JlabopaTopuM M NpoMbIIUIeHHOCTH. Kpyrosopot
Kucnopoja B npupojie. O30H — a/UIOTpornHas MOAUPHUKALIUS KUCIOPOa.

TennoBoit 3G dexT XHMHUIECKOH peaKIiui, TEPMOXHUMHUYECKHE YPAaBHEHHS, IK30- U SHIOTEPMHUUECKHE
peakuuu. TOMIMBO: Yroib H METaH. 3arps3HeHue BO3IyXa, yCHIIEHHE NapHUKOBOro 3¢ dekTa, paspylueHue
O30HOBOTO CJIOSL.

Bonmopon — aneMeHT M mpocToe BellecTBO. HaxoxxzaeHHe BoAOpoja B MpPUpOAE, (PHU3MUYECKHE H
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOH! noryyeHus. Kucinotel 1 conu.

MosnstipHbiit 00BEM razoB. Pacué€Tel 0 XMMH4YECKUM yYPaBHEHUSIM.

®dusuyeckue cBoicTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HacklieHHBIE 1 HEHACBILIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BELECTB B BoJie. MaccoBast 1o/ BEIECTBA B pacTBOpe. XHMHUUYECKUE CBONCTBA
Boabl. OcHOBaHusA. Poyib pacTBOpPOB B MpUpoOJie M B XHU3HH 4enoBeka. KpyroBopoT BOABI B IIPHPOZE.
3arps3HeHUe PUPOAHBIX BoA. OXpaHa H OYUCTKA NPUPOAHBIX BOJ.

Knaccudpukanus  HeopraHuveckux  coenuHenui. Oxcunael.  Knaccudukaums — OKCHIOB:
cosieobpa3yromue (OCHOBHEIE, KHCIOTHBIE, aM(bOTepHbIe) U Heconeobpa3zyroiue. HomeHknatypa okCHI0B.
®usuyeckne U XMMHYECKUE CBOMCTBa OKCUAOB. [loyueHne okcHaoB.

Ocnoranus. Knaccudukanus ocHOBaHHil: 1IENOYH W HepacTBOpUMMBIE OCHOBaHHsA. HomeHkaTypa
ocHoBaHui. OU3Nueckue U XUMUUYECKUE CBOMCTBAa ocHOBaHUH. [lonyyeHne oCHOBaHUH.

Kucnorel. Knaccuduxanus kucnor. Homenknatypa kucnot. @Pu3nuecKkue U XUMUYECKHE CBOHCTBA
kucnot. Pan aktusHocTH MetasuoB H. H. bexetosa. [Tosmyuenue kucnor.

Conu. Homenknatypa coneid. @uznyeckue 1 XUMHUYECKHE CBOMCTBa conei. [lonydenue coei.

I'eHeTHyeckas CBA3b MEXTY KilacCaMHd HEOPTraHUYECKUX COEAUHEHHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIMNpEAEICHHE COJNEPXAaHUSA KHUCJIOpOAa B BO3AyXe, IONyyeHHe, cobupaHue,
pacrno3HaBaHKHe U H3yYeHHE CBOUCTB KHCIOPOa, HabI0IeHHE B3aUMOIEHCTBHUS BEILECTB C KUCIOPOIAOM H
YCIIOBHSI BO3HHUKHOBEHHS M IpeKpaineHusi ropeHus (1moxapa), 03HaKOMJIEHHE ¢ oOpa3liaMK OKCHUAOB U
OIHCaHHE UX CBOUCTB, MOJIyYeHHe, COOMpaHue, paclIO3HABaHHE U U3YyUeHHE CBOWCTB BOOpOAa (TOpPEHHE),
B3auMoeicTeue Bogopoaa ¢ okcuaoM Menau (II) (BO3MOXHO HCIONIB30BAaHUE BHAECOMATEPUAIOB),
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HabmofeHne 00pa3loB BELIECTB KOJNWYECTBOM | MOnb, HCClelOBaHHE OCOOEHHOCTEH PpacTBOPEHHUS
BEIIECTB C Pa3jIMYHOW pacTBOPUMOCTHIO, IIPUTOTOBJICHHE PACTBOPOB C ONpEAENEHHOH MaccOBOH moyiel
pacTBOPEHHOTO BELIECTBAa, B3aUMOJEHCTBHE BOJLI C MeETalNaMH (HaTpUEM H KalbLMeM) (BO3MOXHO
UCIIONB30BAaHUE BHAECOMATEPUANIOB), HMCCIENOBAaHUE OOpAa3LUOB HEOPraHMYECKHMX BELIECTB pa3iMYHBIX
KJIaCCOB, HaONMIOJEHHE M3MEHEHHUS! OKPAaCKM HHIMKAaTOPOB B pacTBOpax KHUCJIOT M ILENOYEH, U3yUYEHHE
B3aumozeiictBus oxkcupa Meau (II) ¢ pacTBOpoMm CepHOH KHCIOTBI, KHCAOT € METaUlaMH, DEaKLMiH
HEeHTpanu3auuy, HOJyueHUE HEepacTBOPHUMBIX OCHOBAaHHH, BBHITECHEHHE OJHOTO MeETajlia APYTMM W3
pacTBOpa COJIM, pEelIeHHE IKCIIEPUMEHTANBHBIX 3a7a4y Mo TeMe «BaxHeHlune Kiacchl HEOPraHWYECKUX
COEAUHEHUI».

Ilepuoauueckuii 3axkon u Ilepuoauueckass cucrema xumuyeckux »semenros JI. M.
MenpeneeBa. CrtpoeHue artoMoB. XuMHYecKasi cBA3b. OKHCIHTEJLHO-BOCCTAHOBHTEIbHbIE
peaKuuu ‘

IlepBsie MOMBITKH KIACCHHKALMH XMMHYECKHX 3JIEMEHTOB. [IOHATHE O IpyNNax CXOIHBIX
3JIEMEHTOB (ILEIOYHBIE H IIEJIOYHO3EMENBHBIC METAILTB, FalIOre€Hbl, THEPTHBIE ra3bl). DJIEMEHTBI, KOTOPBIE
00pa3yroT aM(pOTEPHBIE OKCHIBI U THIPOKCHIBL.

[Mepuonuueckuii 3akoH. [lepuognyeckass cucrema xumuueckux snementoB [[. M. Menneneesa.
KopoTtkonepuoanas u amuHHonepuoaHas ¢GopMsel [Iepuoquueckoi CHCTEMBI XUMHYECKUX 31eMeHTOB /1.
W. MenpeneeBa. Ilepuoas! u rpynnel. Ou3nyeckuit CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB IEpHOJA H
FPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocrtaB aToMHBIX saep. M3orombl. OnexkTpoHbl. CTpPOEHHE 3JIEKTPOHHBIX
obonoyek aromoB nepBbIXx 20 xumuuyeckux dieMeHTOB Ilepuoauueckoit cucrems! JI. . Menneneena.
XapaKTepHCTHKa XHMHUYECKOTO 3JIeMEHTa Mo ero nonoxeHuro B Ilepuonmueckoit cucreme [l U.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHUsl pajnyca aTOMOB XHUMHUECKUX 3JIEMEHTOB, METALIHYECKHUX U
HEMETAUIMYECKUX CBOUCTB I10 IpyIaM U MEPHOJAM. ’

3uauenne llepuonuueckoro 3akoHa u Ilepuonuyeckoit CUCTEMBI XUMHYECKHX 3JIEMEHTOB VIS
pa3BuTHA Hayku ¥ npakTHku. . 1. MeHneneeB — y4€Hblil ¥ rpa>KJaHUH.

Xumuyeckas cBsi3b. KoBaseHTHas (NOJispHAas M HEMOJISpHAs) CBS3b. OJNEKTPOOTPHLATEIHHOCTH
XHMHYECKHX JIEMEHTOB. IOHHas CBA3b.

Crenenp oxucneHus. OKHUCIHTENBHO--BOCCTAHOBUTENBHBIE peakiuH. Ilpoiecchl OKMUCIEHUs H
BOCCTaHOBJNEHUS. OKHCIUTENH U BOCCTAHOBUTEIH.

Xumuyeckuil IKcnepumeHm:

u3ydyeHHe 0o0pa3lloB BELIECTB META/JIOB U HEMETAIOB, B3aUMOJCHCTBHE THMAPOKCHAA LIMHKA C
pacTBOpaMHM KHCJIOT M UIEJOYeH, MPOBENEHHE OMNBITOB, WUIIOCTPUPYIOLIMX NPHUMEPBl OKHUCIHMTEIBHO-
BOCCTaHOBHTEJNIbHBIX pEaKLHii (rOpeHHe, peakillul pa3io)XeHus, COEIUHEHHUS).

Mexcnpeomemnuvie céasu

Peanu3aiuus MeXIpeAMETHBIX CBA3€H NMpPH H3yUYEHHUH XMMHH B 8 Kjlacce OCYIIECTBISIETCS 4Yepe3
KCIIOJIB30BaHUE KaK OOIIHUX €CTECTBEHHO--HayUYHBIX TIOHATHH, TaK U NIOHATUH, ABISIOLIMXCS CHCTEMHBIMH
JUIS OTACJIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOIO LIHKJIA.

OOwue eCTeCTBEHHO--HAYYHBIE OHSATHSA: HayYHBIH (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTES,
kiaccudukaius, NepuoAUYHOCTh, HabIIOJeHHEe, DKCIIEPUMEHT, MOJECIMPOBAHHUE, U3MEPEHHE, MOIEIb,
SIBJICHHE.

®usuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIM/, U30TOIBl, PAAHOAKTHBHOCTD,
MOJIEKYJla, 3MIEKTPHYECKHH 3apsl, BELIECTBO, Teslo, OOBEM, arperaTHOe COCTOSHME BELIECTBA, Ias,
¢u3nYecKue BeIHYHHBI, eIMHUIIBI M3MEPEHHSI, KOCMOC, IIaHEeThl, 3BE3/1b1, CoNHLeE.

Buonorus: ¢otocuntes, aprxanue, 6uocdepa.

[eorpagus: armocdepa, ruapocdepa, MHUHepanbl, FOpHBIE IOpPOJBI, IOJE3HbIE HCKOIMAeMBbIE,
TOILINBO, BOOHBIE PECYPCHI.



9 KJIACC

BemecTBo U XUMHUYeCKasi peaKius

[lepuoaunueckuit 3akoH. [lepuonuueckas cucrtema xumudeckux snemeHToB . M. Menpeneesa.
CrtpoeHne atoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOWCTB XHMHYECKUX JJIEMEHTOB MEPBBIX TpEX
NEepUOAOB, Kaiusl, Kalbliisl M HX COEAMHEHHH B COOTBETCTBUHU C IIOJIOKEHHEM DJIEMEHTOB B
[lepuoauueckoit cucteMe U CTPOEHHEM HX aTOMOB.

CtpoeHue BelecTBa: BUIBI XUMUYECKOH CBA3HM. THUINBI KPUCTAIIMUECKUX PELIETOK, 3aBUCHMOCTh
CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKH M BHIA XMMHUUYECKOH CBA3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHUYECKUX BELIECTB. XUMHYECKHE CBOMCTBA BELLUECTB,
OTHOCSIIIMXCS K Pa3JIMYHBIM KJIacCaM HEOpraHMUeCKHUX COEIHHEHUH, TeHeTHYECKas CBA3b HEOPTraHUYECKUX
BELIECTB.

Krnaccudpukauys XUMHUYECKHX peakuudii IO pa3MHYHBIM MpH3HaKaM ([0 YHUCIy H COCTaBy
YYacTBYIOLUIMX B pEaKkLUH BELIECTB, MO TEINOBOMY 3(GGeKTy, M0 H3MEHEHHMIO CTeNeHeH OKHCIEHHS
XUMHYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). JK30- M IHIOTEPMHYECKHE
peakLHu, TEPMOXUMHUYECKHE YPaBHEHHUS. .

[TonsTue o ckopoctu xuMuueckoit peakuuu. [lonsTue 06 06paTUMBIX H HEOOPATUMBIX XUMUYECKHUX
peakuusx. IloHssiTHE O rOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonstue o kartanuse. Ilonarue o
XUMHYECKOM paBHOBeCUH. DaKTOphl, BIMUSIOLIME HA CKOPOCTh XUMHYECKOHW peakLUd MU TNOJOXKEHHE
XMMHUYECKOTO paBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MH,  JJIEKTPOHHBIA  OajaHC  OKUCIHUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBleHHEe YPaBHEHHH OKHCIHTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUH C
HCIIOJIF30BaHUEM METO/IA JJIEKTPOHHOro banaHca.

Teopus 3neKTPOTUTHUECKON QHCCOIHALMHA. DNEKTPOIUTHI U HEINEKTPOAUTHl. KaTHOHBI, aHHOHBI.
MexaHH3M AUCCOLHALMH BEUIECTB C Pa3NHYHBIMH BHIAMH XHMHYECKOH CBs3U. CTENeHb QUCCOLIHAIIHH.
CunbHble U crabble JMEKTPONUTHL

Peakuuu uoHHOro obMmeHa. VYcioBHS MNpOTEKaHUS pEaKUUH HOHHOrO O0OMEHa, TMOJHBIE U
COKpalU€HHblE WOHHBlE YpaBHeHHS peakuuid. CBoHcTBa KHCIOT, OCHOBaHMM H cojled B CBeTe
MpencTaBieHud 00 3neKTponuTHUYeCKo aucconuanuu. KayecTBeHHble peaklMM Ha HOHBI. [londtue o
TUAPOJIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIEHHE C MOJENSIMHM KPHCTAJUIMYECKUX PELIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB H
HemeTauIoB (rpadura ¥ anMasza), CIOXHBIX BELIECTB (XJOpHAa HaTpHs), UCCIENOBAHUE 3aBUCHMOCTH
CKOpPOCTH  XHMHYECKOH peakiuMM OT BO3AEHCTBHS  pa3fiHYHbIX  (AaKTOpOB, HCCIEIOBaHHE
3JIEKTPOTNIPOBOTHOCTH PaCTBOPOB BEIECTB, IPOLIECCA AUCCOLHALIAY KUCIIOT, IeNo4ei U conelt (BO3MOXKHO
UCIOJIb30BaHUE BUJEO MATEPHAIOB), NMPOBEJAECHHE OIBITOB, WIIIOCTPUPYIOWIMX MPHU3HAKU INPOTEKAHHS
peaknuidi HOHHOro obmeHa (oOpa3oBaHHME oOcajka, BbIAENEHHE rasza, oOpa3oBaHHME BObI), OMBITOB,
WUTIOCTPUPYIOIIUX NMPUMEPHl  OKHCIIHMTENBHO-BOCCTAHOBHTENbHBIX peakuuid (ropeHue, peakuuu
pa3joXEeHHUs, COCOUHEHHs), paclo3HaBaHHE HEOPraHMYECKUX BEIUECTB C IOMOIUBIO KaYeCTBEHHBIX
peakLUMi Ha HOHBI, PELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasabl B HX COeIHHEHHUS

OO6umias xapakrepuctika rainoreHoB. OCOOEHHOCTH CTpPOEHHsi aTOMOB, XapaKTEpHBIE CTEMEHH
okucnenus. CtpoeHune U puanydeckue CBOHCTBA MPOCTHIX BEIECTB — rajJoreHoB. XMMHYECKHE CBOMCTBA HA
npuMepe xjopa (B3auMOAEHCTBHE C METAJUIaMU, HEMeTa/UlaMH, lienodamu). XnopoBogopon. CossHas
KHCJIOTa, XHMHYECKHE CBOMCTBa, MOJy4YeHWe, npuMmeHenue. JleHicTBHE XJopa M XJIOpPOBOAOpOJA Ha
OpraHu3M 4YesnoBeka. BakHeiiiuue XIOpuasl M HX HaX0XJICHHE B TIPUPOJE.

O6as xapaktepuctika 3meMeHToB VIA-rpynnel. OcoG€HHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
cTerneHd okucieHus. CTpoeHHe M (U3HYECKHE CBOMCTBAa MPOCTBHIX BELIECTB — KHCIOpOAA H CEPBI.
AJNOTpoIHbIE MOAUGHUKALME KHCIOpOoAa U cepbl. XUMHUYECKUE CBOHCTBA cepbl. CepoBOIOpO, CTPOCHHE,
du3nyecKre U XuMudeckue cBoicTBa. OKCHIBI Cephbl KaK MPeACTaBUTENH KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (H3MUECKHe W XHUMHYECKHe CBOHCTBa (0OlIME Kak TMpeACTaBUTENs Kiacca KHUCIOT H
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cnenrdduyeckre). XUMHUYECKUE PEAKUHH, JekKallde B OCHOBE IPOMBILUIEHHOrO Crocoba IoyYeHHs
cepHo#t kucaoThl. [IpuMeHeHue cepHod KUCHOTHL. ConM CEpHOM KHCIOTHI, KAa4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxxaeHue cepsl v €€ coeMHEHUH B MpUpoie. XMMHUYECKOE 3arpA3HEHUE OKpYKaroleH
cpedbl COeAMHEHHSMM Cepbl (KUCIOTHBIE NOXIH, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
OPENOTBPALLICHHUS.

OO6miast xapakTepucTuka 31eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEPHEIE
CTEeMEeHH OKHCIEHHS. A30T, PacnpOCTPaHEHHE B TIpHpoJe, (U3UYECKHE U XHUMHUYECKHE CBOMCTBA.
Kpyrosopotr azora B mpupone. AMMHaK, ero ¢GMU3M4eCKUE M XHUMHMYECKHE CBOMCTBA, IIOJIyUYEHHE H
npumeHenue. Conmu aMMOHHMS, WX (PU3MUYECKHEe U XMMHYECKHE CBOHCTBa, nMpuMeHeHue. KauecTBeHHas
peakius Ha MOHBl aMMOHHs. A30THas KHCIIOTa, €€ MONy4yeHHE, (PU3HUECKHE M XMMHYECKHE CBOMCTBA
(obmme kak npeacTaBUTENs Kiacca KHUCIOT M cnenududeckue). Mcrnonb3oBaHue HUTPATOB M COJeH
AMMOHHS B KayeCTBE MHUHEPAIBbHBIX YHOOpeHUH. XHMHYECKOE 3arpsA3HEHHE OKpYJXXKalolled Cpenbl
COeNMHEHHUSAMH a30Ta (KHUCJIOTHBIE NOXIM, 3arpsa3HeHHEe BO3IyXa, NMO4YBBI M BOo#oEMOB). Docdop,
ajoTponHele Moaudukauuu docdopa, puszuueckue u xumudeckue coicra. Oxcun dochopa (V) u
dochopHas KKCI0Ta, GU3MYECKHE M XHMHYECKHE CBOMCTBa, moyyyenue. Mcrnons3oBanue ¢ocdaros B
Ka4yeCTBE MUHEPAIBHBIX yI0OPEHHUH.

O6uias xapakTepucTHKa 31eMeHTOB [VA-rpymnnbel. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE
CTENEHH OKHMCJIEHHS. YTJIEpOo, aJUIOTPOIHbIE MOAU(GHUKALIMY, pacpOCTPaHEHHE B IPUPOJE, HU3HUECKHE
U XHMH4YECKHe CBoiicTBa. Ancopbuus. KpyroBopor yrinepoga B mpupone. Okcuisl yriepoja, HX
¢u3nyeckue U XHMHYECKHE CBOMCTBA, NEHCTBHE Ha >KUBbIE OpPraHH3Mbl, MOJYYEHHE M IIPUMEHCHHE.
Jxonorudeckue npodiaemsl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV), runoresa riobanbHOro noTerieHUs
KJ/IMMata, MapHUKOBEIA 3 dekT. YroiapHas KHCIOTa U €€ CONTH, UX PU3MUECKHE ¥ XUMUYECKHE CBOMCTBA,
nojiyyeHue W npuMeHenue. KadyecTBeHHas peakius Ha kapOoHaT-HOHBL. Mcnosnp3oBaHHe kapOOHATOB B
OBITY, MEQUILIMHE, TPOMBILLIEHHOCTH U CETILCKOM XO3HCTBE.

[lepBoHayanbHBIE MOHATHS 00 OpPraHMYECKHMX BEIIECTBAX KaK O COCAMHEHHX yriepojaa (MeTaH,
3TaH, 3TUJICH, alleTHJIEH, 3TaHOJI, TIHIIEPHH, YKCYCHAsl KUCI0Ta). [IpupoAHble HCTOYHHKH YIIE€BOAOPOAOB
(yronab, NpUpOAHBIH ra3, HedTh), NPOAYKTHl uX nepepaboTku (OeH3MH), UX poAb B OBITY H
MPOMBIIICHHOCTH. [ToHATHE 0 OUOJIOrHYECKH BaXKHBIX BELIECTBaX: )KHMpax, Oenkax, yrieBojax — M MX
POJIM B XH3HH YeNoBeKa. MarepuanbHOe €EAMHCTBO OPraHUYEeCKUX U HEOPraHUYECKUX COEAMHEHHH.

KpeMHuii, ero ¢u3nyeckue U XUMHYECKHE CBOMCTBA, MOJy4deHHE W TNpuMeHeHHe. CoeanHeHHs
KpeMHHs B nipupoe. O61ue npeacrasieHus o6 okcuae kpemuus (1V) u kpeMHueBoi kucnore. CUIMKATEI,
HUX HCMOJIb30BaHHE B OBITY, B NMPOMBIIUICHHOCTH. BaXHEHIIME CTPOUTENbHBIE MaTepHalbl: KEpaMHUKa,
CTEKJIO, UEeMeHT, OeToH, xene300eroH. I[Ipobnempl 6e30macHOr0 MCHONB30BaHUSA CTPOUTENBHBIX
MaTepHaJIOB B TOBCEHEBHOM XU3HH.

Xumuueckuii 3xcnepumenm:

u3yuyeHHe oOoOpa3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOH KHCIIOTBHI, ITPOBEACHHE
Ka4eCTBEHHBIX peakUMit Ha XJOpUI-HOHBl M HaAONIONCHHUE IPH3HAKOB HX IPOTEKAHHMS, OIBITH,
oTpaxaromue ¢QU3HYECKHEe W XHMHYECKHWE CBONCTBA TaJIOTEHOB M HMX COEAMHEHWH (BO3MOXHO
HCTIONIb30BaHHWE  BUAEOMATEPHAJIOB), O3HaKOMJIeHHE ¢ oOpa3uaMd XJOpHIOB  (TajIOT€HHOB),
03HAKOMJICHHE C oOpa3lamMH Cepbl U €€ COeAMHEHUSAMH (BO3MOXXHO HCIIOJNIB30BaHHE BHJICOMATEPHAIIOB),
HaOmofeHUe mpolecca oOyrjiMBaHUsS caxapa MOJX AEHCTBHEM KOHLEHTPHPOBAHHOHW CEpHOH KHCIIOTHI,
H3y4EHHE XHMHYECKHX CBOUCTB pa3baBleHHON CEpPHOM KHCIIOTHI, TPOBEICHHE KAUECTBEHHON PEAKLIMH Ha
cynbdaT-uOH U HabmoAeHHe NTPU3HaKa €€ POTEKAHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBAMH a30Ta,
dochopa U ux coeauHeHUi (BO3MOXXHO HCIHOJI30BaHHWE BHAEOMATEpHUAIOB), oOpa3llaMH a30THBIX H
dbochopHBIX ymoOpeHuit, monmyuyeHue, coOupaHHe, paclo3HaBaHHE M H3Y4YEHHE CBOMCTB aMMHMaKa,
TIPOBEJACHHE KAuyeCTBEHHBIX pEaKLWid Ha MOH aMMOHHS U ¢ochaT-HOH U H3yuyeHHE MPU3HAKOB HX
NpOTEKaHHs, B3aUMOAEHCTBHE KOHIEHTPUPOBAHHOM a30THOH KHMCAOTHI C MeOpi0  (BO3MOXHO
HCIIOJIb30BaHME BHIEOMATEPHAJIOB), H3YYEHHE MOJENICH KPHUCTAIMYECKHX PEelIETOK anMasa, rpadura,
¢bynnepeHa, 03HaKOMIJIEHHE C NPOLECCOM aACOPOLUH paCTBOPEHHBIX BELIECTB AKTHBHPOBAHHBIM YIUIEM U
YCTPOHCTBOM IPOTHBOTrasa, MojiyueHne, COOMpaHue, paclo3HaBaHHE U M3YYEHUE CBOUCTB YTJIEKHCIIOrO
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rasa, NMpOBEJCHHE KAYECTBEHHBIX PEaKLUHUil Ha KapOOHAT U CHUJIMKAT-HOHBI M M3YyUYEHHE NPU3HAKOB HX
IPOTEKaHUS, O3HAKOMJIEHME C  MpOAYKLUHEH  CHUIMKAaTHOH  MPOMBILIUIEHHOCTH,  peLIeHHE
SKCMEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BaxxkHellne HeMeTaibl U UX COEAUHEHHUSY.

MeTtanjibl 1 MX COEAHHEHHS

OOb1mas xapakTepUCTHKAa XHUMHUYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAaHMM WX IOJIOXKEHHUS B
Ilepronnueckoii cucteMe xumuueckux anemeHtoB J[. M. MeunneneeBa u crpoenust atomoB. CtpoeHue
MeTanoB. Metaminyeckas CBSI3b U META/UIMUECKAsh KpUCTAJUIMYECKAs peUIETKA. DNEKTPOXUMUYECKHUH psif
HanpsokeHUH MetannoB. Pusnueckue U XUMHUYECKHE CBOMCTBa MeTa/uioB. O0umue cnocodsl MOTy4eHHUs
MeTauioB. [ToHsATHE O KOPPO3UH METAITIOB, OCHOBHBIE CIIOCOOKI 3aLUTHI KX OT KOppo3uH. CrinaBsl (CTalb,
YYTYH, AIOpPATIIOMUHUHN, OpOH3a) U UX NIPUMEHEHHUE B OBITY M MPOMBILLIEHHOCTH.

Ilenounsle Metaynsl: nosioxenue B [lepuomuueckoil cucreme xuMuueckux snaemeHToB [[. U.
MeHpeneeBa, CTpoeHHE UX aTOMOB, HaXOXACHUE B rnpupozae. Puznuyeckue U XUMHYECKHE CBOHCTBa (Ha
npuMepe HaTpus M Kanus). OKCHIB! U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHue eT0YHbIX METAUIOB H
HX COECMHEHHUH.

[IlenoyHo3eMenbHblE METa/IBI MarHUW M KajibLWii: nojoxeHue B Ilepuonudeckoit cucreme
xumuueckux aneMeHToB JI. . MenzaeneeBa, CTpoeHHe HX aTOMOB, Hax0oxAeHUe B nipupoae. Gusnueckue
U XMMHYECKHE CBOMCTBA MarHus ¥ Kajiblus. BaxxHeiue coeAMHEeHUs KanbLius (OKCU, THAPOKCHI, COJIH).
JKécTrocTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuit: nonoxenue B [lepuoanueckoit cucreMe xuMuyeckux aneMmenToB Jl. . Menaeneena,
CTpPOEHHE aTOMa, HaX0XJIeHHUE B npupoze. Pusnyeckne u XAMUYECKHE CBOMCTBA AIFOMUHUSA. AMBOTEpHBIE
CBOMCTBa OKCHJA U THAPOKCHIA ATTFOMHHHUS.

XKenezo: nonoxenue B [lepuonnueckoit cucreme xumudeckux snemeHToB JI. M. Menneneesa,
CTPOEHHE aToMa, HaxOXAeHHe B npupoge. Duznueckue U XUMHYECKHE CBOHcTBa Xeneza. OKCHIBI,
ruapokcunl U conu xenesa (1) u xenesa (I11), ux coctas, CBOHCTBA U MOJTy4YEHHE.

Xumuueckuil IKCnepumeHm:

O3HaKOMJIEHHE ¢ oOpa3laMM METAJJIOB U CIUIaBOB, UX (PU3MUYECKUMH CBOHCTBAMH, HU3YuyEHHE
pe3yabTaTOB KOpPPO3HWH METAVIOB (BO3MOXHO HCIIOJB30BaHHE BHIEOMATEpHAIOB), OCOOEHHOCTEH
B3aHUMOJEHCTBHS OKCHJA KaJlbLUS ‘M HATpHs C BOJOH (BO3MOXHO MCIIOJIb30BaHHE BHJIEOMATEPHAIOB),
UCCIICIOBAHUE CBOMCTB JKECTKOM BOABI, mpoliecca TOpPEHHs Keflesa B KUCIOpoAe (BO3MOXHO
HCIIOJIb30BaHHE BUJIEOMATEPHAIIOB), MPH3HAKOB NMPOTEKAHUS KAUECTBEHHBIX pEaKklWii Ha MOHBI: MarHus,
KaJbl¥s, allOMHHMS, HUHKA, xene3a (II) u xenesa (III), menu (II), Habmonenue u onucanue nporeccos
OKpallMBaHUs IIaMEHH HOHAMH HaTpHs, KaJIUs U KalbLus (BO3MOXHO HCIONB30BaHHE BHACOMATEpHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOHCTB THUAPOKCHAA A&MIOMHHUSA M THAPOKCHAA IMHKA, pelIeHHe
SKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe « BaxkHelIIMe MeTalTbl B UX COEAUHEHUS).

XHMHS H OKpYKalolas cpeaa

BemectBa U MaTepuanbl B IOBCEJHEBHOM KU3HHU YenoBeka. bezonacHoe HConb30BaHHE BELIECTB U
XMMMYECKUX peakiui B ObITy. [lepBasi mOMOLIb NpU XUMUYECKUX 0XKOTaX H OTPaBICHHUSAX.

XUMUYECKOe 3arpsi3HEHHE OKpYKaroulel cpes! (penesibHas AoMycTUMas KOHIIEHTpAIUs BEILECTB,
panee — [1/1K). Ponp XuMHH B peLIEHHH 3KOJOTHYECKUX Npobem.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3lioB MaTepHAIOB (CTEKJIO, CILIABbl METAJLIOB, MOJTMMEPHbIE MAaTEPHAIIbl).

Mescnpeomemnsie céaszu

Peanu3anus MeXnpeaAMETHBIX CBSi3ed IpH M3YYEHUH XUMHUH B 9 Kijlacce OCYLUECTBASETCA 4epes3
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAYUYHbIX MOHATHH, TaK U MIOHATHH, ABAAIOLIMXCS CUCTEMHBIMH
IULSl OTAETIBHBIX NPEIMETOB €CTECTBEHHO--HAay4YHOr'0 LIMKJIA.

O6uiue ecTecTBEHHO-HAYyYHbIE IOHATHSA: HAy4YHbIH (akT, runoresa, 3aKOH, TEOPHS, aHAIIM3, CHHTES,
Knaccuukauus, NepUOAUIHOCTD, HAONIONEHUE, IKCIIEPUMEHT, MOJCIHMPOBAHUE, U3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIHA 3 eKT, TEXHONOr S, MAaTEPHAIIBL

dusuka: MaTepus, aTOM, IJIEKTPOH, IPOTOH, HEMTPOH, HOH, HYKJIUJ, U30TOIbI, paAMOAKTUBHOCTD,
MOJIEKyJia, OJJIEKTPUYECKHH 3apsii, NPOBOJHHUKH, TOJYNPOBOAHUKH, IOUIIEKTPUKH, (OTOINIEMEHT,

8



BEIIECTBO, Tejo, OOBEM, arperaTHoE COCTOSHHE BEILECTBA, Ia3, pacTBOp, pacTBOPHUMOCTS,
KPUCTAJUTHYECKas pEeInETKa, CIJIaBbl, (U3HMYECKHE BEJIMYMHBI, €IHHHUIBI H3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, TLIAHETHI, 3BE3161, CONHIIE.

Buonorus: (GoTocHHTE3, HbIXxaHHe, Ouocdepa, OSKOCHCTEMA, MHHEDAIBHBIE YIOOpEHHH,
MHKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, TUTATENIbHbIE BEILECTBA.

[eorpa¢us: atmocdepa, rugpochepa, MHUHEpasbl, FOPHBIE TOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOTLIUBO, BOOHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHMUS

JIMHHOCTHBIE PE3YJIBTATbBI

JIMUHOCTHBIE pe3yJIbTaThl OCBOEHHS IIPOrpaMMbl OCHOBHOTO 00ILEero o6pa3oBaHus JOCTUTAKOTCS B
Xone OOy4YeHHs XMMHH B €IUHCTBE y4eOHOH M BOCHUTATENBHOW AEATENBHOCTH B COOTBETCTBUHU C
TPaAUIIMOHHBIMM  POCCHHCKMMH COLMOKYJBTYPHBIMH H  JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH,
IIPUHATBIMH B 00LIIECTBE MPaBUIAMU U HOPMaMH TOBEAECHUS H CIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHUS,
CaMOpa3BUTHS U COLUATTM3AIMH 00YYarOHUXCS.

JIMYHOCTHBIE pE3yJIbTaThl OTPAXKAIOT FOTOBHOCTH OOY4YarOLIMXCSt PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALHi U pacllMpEeHHE ONbITa ACSITEIFHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYyJbTypHOMY, HCTOPHYECKOMY H Hay4HOMY
HACJIEAUIO, TIOHUMAHHs 3HaYEeHHs XMMUYECKON HayKH B )KH3HH COBPEMEHHOIro OOIIECTBa, CTOCOOHOCTH
BJIaJleTh JOCTOBEPHOH MHpOpMaIlMeid O MepeJoBBIX MAOCTHXKEHHUSAX M OTKPBITHAX MHPOBOH H
OTEYECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoiicTBe MHpa M 001IecTBa;

2) rpa’kIaHCKOro BOCIIHTAHHS:

TIPEJICTABJIEHHs O COLMAIBHBIX HOpPMaX M MpaBHUIaX MEXJIWYHOCTHBIX OTHOLICHHMH B KOJUJIEKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOILUECTBEHHO MOJIE3HOH, YuyeOHO-HCCIEN0BATEIbCKOM,
TBOPYECKO#H M APYTMX BUIAX NEITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOMH AEATENBHOCTH IIPH
BBHINOJIHEHHH Y4€OHBIX, MO3HABATENbHBIX 3aJ1ay, BHITIONTHEHUH XHMHYECKHUX J3KCIIEPUMEHTOB, CO3JAaHHMH
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMONOHMMAHHMIO M B3aUMOIIOMOIIM B Ipolecce 3ToH y4yeOHOH
JESATEIbHOCTH, FOTOBHOCTH OLEHUBATh CBOE IOBEJEHHE M TOCTYNKH CBOMX TOBApHILEH C IO3HULHH
HPABCTBEHHBIX U MPABOBHIX HOPM C YYETOM OCO3HAHUS MOCAEACTBUNA MOCTYIKOB;

3) HeHHOCTH HAY4YHOr0 MO3HAHHUA:

MHpPOBO33pEHYECKHE TIPEJICTABICHHS O BELIECTBE W XHMHYECKOW pEaKLMH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKH U COCTaBJIAIOLIKME OCHOBY Ul IIOHMMAaHHUs CYIHOCTH HayuyHOMH
KapTHHBI MHpa, NpEACTaBleHHS 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI MPHUPOIBI, B3aUMOCBI3AX
YeJIOBEKa C MPUPOJHON CPeJOH, O pOJI XMMHUHU B IIO3HAHMH ITHX 3aKOHOMEDPHOCTEH;

M03HaBaTe/IbHbIE MOTHBEI, HAMIPAaBJICHHbBIE HA MOJYYEHHE HOBBIX 3HAHHUH M0 XUMHH, HEOOXOAHMBIE
Iis  OOBSACHEHHs HaOMIONaeMBbIX IPOLUECCOB M SBJICHUH, MMO3HABATENbHOH, HWHGOPMALMOHHOH H
YUTATEBCKOH KYJIBTYpPBl, B TOM YHCJI€ HABHIKOB CAMOCTOSITENILHOW pabOTBl C y4yeOHBIMM TEKCTAMH,
CIIPaBOYHOU JIMTEPATYPOH, JOCTYITHBIMU TEXHHYECKHMH CPEACTBAMU HH)OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHMIO M TMO3HAHMIO, JIOOO3HATENIHHOCTH, TOTOBHOCTH H CINOCOGHOCTH K
caM000pa30BaHMIO, TPOEKTHOH M HCCIEeNOBaTEeNbCKONH JNEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJIEHHOCTH ¥ YPOBHS 00y4eHHs B JalbHENHIIEM;

4) popMupoOBaHHS KYJbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >XM3HH, OTBETCTBEHHOIO0 OTHOIICHUS K CBOEMY 3[0POBBIO, YCTAHOBKHM Ha
3M0pOBBIA 00pa3 >KH3HHM, OCO3HAHME MOCIENCTBHI M HENpUSATHE BpPENHBIX NpPHBBIYEK (YHNOTpeOIEHUS
aJKOroJIsl, HAPKOTHUKOB, KyPEHHs), HEOOXOAMMOCTH COOJIIONEHHS NPaBKJ1 GE30MACHOCTH NPH OOPALIEHUH C
XUMHYECKUMH BEIECTBAMHU B OBITY M peajibHOM XU3HH;



S) TpynoBoro BocnuTaHus:

MHTEpEC K NPaKTHYECKOMY H3y4YeHHIO Ipodeccuit U Tpyaa pasjiiyHOro poja, yBaXEHHE K TPYIY U
pe3yabTaTaM TPYAOBOH HEATENBHOCTH, B TOM YMCJIE HAa OCHOBE NPHUMEHEHHS MPEAMETHBIX 3HAHUH II0
XHMHH, OCO3HAHHBIH BBIOOp HMHAMBUIYAJBHOW TpPAaEKTOPDUM NPOAODKEHHS 00pa3oBaHHs C YUYETOM
JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX HHTEPECOB ¥ MOTPEOHOCTEH, YCHeIIHON
NpoeCCHOHANIBHOM NEATENHPHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHHM, FOTOBHOCTH aJanTHPOBAThCS B
npodecCHOHANIBHOM cpefie;

6) 3x0JI0rH4ecKOro BOCIIHTAHHA:

3KOJIOTMYECKH LIENIECO0Opa3HOE OTHOLUEHHE K MPUPOAE KaK HICTOYHUKY XKH3HHU Ha 3eMiie, OCHOBE €€
CYLIECTBOBAHHMS, NOHMMAHHME LEHHOCTH 340poBOro M 6Oe3zomacHoro obpa3a XHM3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (H3HYECKOMY H TICUXHYECKOMY 3I0POBBIO, OCO3HAHHE [EHHOCTH
cobmoaeHuns npaBun 6e30macHOrO NOBeAeHUS NpH paboTe ¢ BeIIECTBaMH, a TakXe B CHUTYalHsX,
YTPOXalOLIUX 30POBBIO ¥ )XU3HH JIOLCH;

CTNIOCOOHOCTH MPHUMEHATh 3HAHUA, MOJyyaeMble MpPHU H3YyYEHHHM XHMHH, IS pEHICHHs 3ajad,
CB3aHHBIX C OKpY)XXalOIIEeH NMPUPOAHON Cpelnoit, NS MOBBILIEHHS YPOBHS JKOJIOTMYECKOH KYJBTYPBI,
OCO3HaHHUA IrJ100abHOr0 XapaKTepa SKOJIOTHYECKUX MpobiieM U My Tei WX peLieHUs MOCPEACTBOM METOI0B
XMMHH, OIKOJIOTMYECKOTO MBIIICHUS, YMEHHS pYKOBOACTBOBAaTbCA KM B  IO3HABAaTENbHOI,
KOMMYHHKATHBHOW U COLIMAJIBHOU IPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBHI

B cocraBe MerampeaMETHBIX pPe3yNbTAaTOB BBIIEIAIOT 3HAYWMBIE IS (HOPMHPOBAHUS
MHPOBO33pEHUs O0LICHAYYHbIE MOHATHS (3aKOH, TEOPHs, IPUHLMII, THIIOTE3a, (aKT, CHCTEMA, MPOLECC,
OKCNEPUMEHT U JPYyroe.), KOTOphle HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX NpeaMeTax H
NO3BOJISIIOT HA OCHOBE 3HAaHHWH U3 3THX MpeaAMETOB (OpMUPOBATH MPEACTABIEHHUE O LIEJIOCTHOM Hay4yHOH
KapTHHE MHpa, U YyHHUBepcalbHble YyuyeOHble JelcTBUS (TIO3HABAaTENbHBIE, KOMMYHHKATHBHEIE,
PEryJSTHBHBIE), KOTOpble ofecneynBarOT (GOPMHUPOBAHHE TOTOBHOCTM K  CaMOCTOSTENBHOMY
IUIAHUPOBAHHIO U OCYUIECTBICHUIO YUeOHOH AEeITENHHOCTH.

Ilo3HaBaTebHbIE YHHBepPCaJbHbIE yUeOHbIe 1eiicTBUA

ba3zoBbie Jiornueckue aeiicTBUA:

YMEHHS HCTI0b30BaTh IPUEMBI JIOTHYECKOTO MBILLJIEHHS IPH OCBOEHUH 3HAHUH: pacKphIBATH CMBICI
XMMHUYECKHUX MOHATUH (BBIAECNATH MX XapaKTepHble NMPU3HAKH, YCTAaHABJIMBAaTh B3aWMOCBS3b C APYTHMHU
NOHATHAMM), HCIIONB30BaTh NOHATHA AN OOBSACHEHHS OTAENBHBIX (PAKTOB M sBICHHUH, BBIOHpATH
OCHOBaHUS M KpHUTEpUH M KiacCH(HKAlM¥ XHMHUYECKHX BEIIECTB M XUMHUECKHX peakiui,
yCTaHaBIIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3H MEXAY OOBEKTAMH H3Y4YEHHS, CTPOUTH JOTHYECKHE
paccyxeHus (MHAYKTUBHBIE, I€NyKTUBHBIE, [10 aHAJIOTHH), AeNaTh BRIBOABI M 3aKIIOYECHHS,

YMEHHE IPUMEHATh B IpPOLECCE MO3HAHUS TMOHATHS (MpeAMETHblE H MeETalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOAEIH, UCTIOJIB3yEMbIE B XUMHUH, MTPeoOpa30BIBATH IIHPOKO MPHMEHSEMBIE
B XMMHH MOJENbHBIE NPEJACTABICHHUS — XUMHUYECKHH 3HaK (CUMBOJ 3JIeMEHTa), XUMH4eckas Gopmyna u
YPaBHEHHE XHUMHUYECKON pEaKUUU — NpU pEUIEHHU yueOHO-MO3HABaTENbHBIX 3a/Jay, C YUYETOM ITHX
MOJENbHBIX MpPEACTaBICHUH BBIABIATE M XapaKTEPHU30BATh CYILIECTBEHHbIE NPHU3HAKH H3y4aeMbIX
OOBEKTOB — XMMMUYECKHMX BEIIECTB W XUMHUECKHX peaKUuid, BBIABIATHL OOLIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJIEICTBEHHBIE CBSI3H U ITPOTHBOPEYHS B U3YyUAEMBIX MPOLIECCaX U SBJICHUSAX.

ba3oBble HccIe0BaTEIbCKHE TeHCTBHA:

YMEHHE HCIIOJIb30BATh MOCTABJICHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTa IO3HAHHUA, a TaKXe B
KauyeCTBE OCHOBHI JUISl POPMHUPOBAHMS TMIIOTE3HI 1O TPOBEPKE NPAaBHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHHH;

npuoOpeTeHHe OMNbITa [0 I[UIAHHPOBAaHHIO, OpraHu3allH ¢ IIPOBEJCHHIO YYEHHUYECKHX
OKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIpolecca, CaMOCTOSITENIBHO IPOTHO3HPOBATh €ro
pe3ybTar, GopMyaHpoBaTh 0000LIEHHS 1 BBIBOABI 10 pe3yJIbTaTaM NPOBEAEHHOTO OIBITa, HCCNEA0BAHHS,
COCTaBJIATh OTYET O MpOoJESaHHOH pabore.

PaboTa ¢ nungopmauueii:
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yMEHHKE BHIOUPATh, aHATH3MPOBATH U HHTEPIPETHPOBATh HHGOPMALHUIO PA3IMYHBIX BUAOB H GopM
TNIpe/ICTaBJICHHUS, NOTyYaeMyIl0 M3 Pa3HbIX UCTOYHHKOB (HAy4HO-TIONYJISpHas JUTEPATypa XHMHYECKOro
COIepXKaHus, CIIpaBOYHbIe MocoOus, pecypchl MHTepHETa), KpUTHYECKH OLIEHMBAThL IIPOTHBOPEUHBYIO H
HEIOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE TNpPUMEHSATH pa3iMyHBle METOAbl M 3alpochl MpH INOUCKe U orbope uHbOpPMALHU H
COOTBETCTBYIOLIMX MJaHHBIX, HEOOXOAMMBIX U BBHIOJHEHUS Y4YeOHBIX M II03HABATENBHBIX 3aj1ay
ONpeNenéHHOro THMa, ImpuoOpeTeHHe oOnbita B 00JaCTH  MCMONB30BaHUS  MHGOPMALHOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMH, OBJIaJIcHHE KyJNbTypOH aKTHBHOIO WCIIOJIB30BaHUA Pa3IHYHbIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITEJILHO BHIOMPATh ONTUMAIBHYIO GopMy NpeicTaBieHHs HHQOpMALUH U
HJUTIOCTPHPOBATE PELIaeMBIE 3aa4H HECIIOXKHBIMH CXEMaMH, AdarpaMMaMH, IPYTHMH popMamMu rpahuKu
1 UX KOMOHHALUAMU;

YMEHHE UCIOJIb30BaTh W aHAIM3HPOBATH B Npoliecce yueOHOH U HCCAEA0BATEILCKOH NEATENBHOCTH
WHPOPMALIMIO O BIMSHUH IPOMBILUIEHHOCTH, CEJIBCKOrO XO34HCTBAa M TpPaHCHOpPTa Ha COCTOSHHE
OKDPYXKaIOIIEH IIPUPOJHON CPEIBL.

KoMMyHHKATHBHbIE YHHBEpPCAJIbHbIE yYeOHbIe 1eHCTBHA:

YMEHMS 33/1aBaTh BOMIPOCH! (B X0/€ auajiora i (MJIM) IUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TEMBI,
($OopMyIHPOBATh CBOH MPEAIOKEHNS OTHOCHTENBFHO BBITOJHEHUS IPEMJIOKEHHOM 3a1auH;

YMEHHUSI TNPENCTaBNIATh IOJYYEHHbIE DPE3yJIbTaThl MO3HABATEIBHOM NEATENBHOCTH B YCTHBIX H
IHCBMEHHBIX TEKCTaX; AENaTh MPE3EHTALUI0 pEe3yJNbTaTOB BBHINOIHEHHUS XHUMHUYECKOIO JIKCIEPUMEHTA
(1a6opaTOpHOTO OMBITA, 1abOPATOPHON PaGOTHI O UCCIIENOBAHHIO CBOMCTB BEILECTB, YUEOHOrO NPOEKTA);

YMEHHS y4eOHOrO COTpYJHHYECTBA CO CBEPCTHHKaMH B COBMECTHOH II03HABATENLHOM U
HCCIIEIOBATENBCKON JIEATENPHOCTH TPH PEIICHHH BO3HUKAOIIMX MpoOiaeM Ha OCHOBE yuéra OOIHMX
HHTEPECOB M COTJIaCOBaHUs TO3MLMK (0OCyXkIeHHs, OOMEH MHEHHSMH, «MO3IOBBIE IITYPMBbD,
KOOpJIMHAIMS COBMECTHBIX [CHCTBUM, OMpENENICHHE KPUTEPUEB MO OLEHKE KayeCTBA BBHITOJIHEHHOH
paboTsl U Apyrue).

Pery/siTHBHBIE YHHBepcadbHble Y4eOHbIC AeHCTBHS:

YMEHHE CaMOCTOSTENIbHO OIpEleNsaTh LENH JEeATEIbHOCTH, [JIAaHUPOBaTh, OCYLIECTBJIATD,
KOHTpOJIMPOBaTh U MpPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATENBHOCTh, BBIOMpaTh Hambojiee
a¢deKkTUBHBIE CIIOCOOBI pelieHHs yYeOHbIX U MO3HABATEIBHBIX 3aa4, CAMOCTOSTEIEHO COCTABJIATE HITH
KOPPEKTUPOBAaTh MPEJIOKECHHBIH aJIrOPUTM JIEHCTBUH MpPH BBHINIOJIHEHHH 3alaHUi C y4ETOM IOTYUYCHHUS
HOBBIX 3HaHHH 00 U3y4aeMbIX 0OBbEKTaxX — BEILIECTBAX H PEAKLUIX, OLEHUBATL COOTBETCTBHUE MOy YEHHOIO
pe3yJsibTaTa 3asBIICHHOH L€)W, YMEHHE MCIOJIB30BaTh U AHANM3MPOBATH KOHTEKCTHI, MpEAjiaracMbie B
YCJIOBHH 3aJaHUH.

MNPEAMETHBIE PE3VJIbTATBI
B cocraBe MpeaMeTHBIX pe3yIbTaTOB [0 OCBOEHHIO 00S3aTEIBHOIO COAEPKaHM, YCTAaHOBJICHHOTO
HaHHOM (enepanbHO# pabouel MporpaMMoH, BBIAENSIOT: OCBOEHHBIE 00YYarOIMMHUCS Hay4YHBIC 3HAHHUS,
yMEHHS U CrocoOb1 AeHCTBHIH, cienuruyecKre A peAMETHON 001acTH « XUMUSA», BUMBI AEATETIEHOCTH
M0 TIOJIyYEHHUIO HOBOTO 3HAHHUS, €0 MHTEpIpETaly, NpeoOpa3oBaHUIO ¥ NMPUMEHEHHIO B Pa3IHYHbIX
y4eOHBIX U HOBBIX CUTYyaIUsX.
K koHuy oOyuenus B 8 Kjiacce npeaqMEeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE MOJKHBI OTPaXKaTh
c(OpPMHPOBAHHOCTH y 00y4arolMXCcsl YMEHHUM]:
® pAaCKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKUX IOHATUH: aTOM, MOJIEKYJla, XHMHYECKHH JJIEMEHT,
POCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMeCh (OXHOPOIHAS U HEOJHOPOAHAN), BAJIEHTHOCTb,
OTHOCHTEJIbHAS aTOMHAs U MOJIEKYJISpHas Macca, KOJIM4eCTBO BEIIECTBa, MOJIb, MOJIsIpHAs Macca,
MaccoBasi [0Jii XHMHUYECKOTO JJIEeMEHTa B COCIWHEHHH, MOJIIPHBIH OOBEM, OKCHI, KHCIOTa,
OCHOBaHHE, COJIb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XHUMHUECKas peakLus,
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KjacCHGHUKAIUS PEaKHii: peakMi COCIUHEHUS, PEaKLUH Pa3JIOXKEHUs], PEaKUUH 3aMELIEHHS,
peakuuu 0OMeHa, 3K30- U SHAOTEPMHUYECKHE PEaKIMH, TEMIOBOH 3QEKT peakuy, AApo aToma,
ANEKTPOHHBIM CJIOW aroMa, aTOMHasi OpOuTalb, pafilyC aToMa, XUMHYECKas CBA3b, MOJISApHAs
HETOJIApHAs KOBAJICHTHAS CBS3b, HOHHAS CBA3b, HOH, KATHOH, aHMOH, PAaCTBOP, MaccoBas 107
BelllecTBa (IPOLEHTHAst KOHLIEHTPaLUs) B pacTBOPE;

® WUIIOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX NOHATHH H IPUMEHATH ITH IIOHATHS [IPH
OIMCAHUH BEUIECTB U UX MPEBPALLCHHUI;

® HCIIONB30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBIE€HHS (OpMyJl BEHIECTB M YpPaBHEHHH
XUMUYECKUX PEAKLIMi;

® ONpe/eNATh BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHAX, CTETNIEHb OKHCJICHHS
9JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX, NPHHAUIEKHOCTh BEILECTB K ONPENETIEHHOMY KIaccy
coeMHEHUH 10 popMyJiaM, BUI XUMHUYECKOH CBsI3M (KOBAIEHTHAs U HOHHAs) B HEOPraHMYECKHX
COEIUHEHHSX;

e packpsiBaTh cMbIci [lepuoandeckoro 3akoHa [{. . Menneneesa: 1eMOHCTpUPOBATh NOHUMAHKE
MEpUOTHUECKOM 3aBHCHMOCTH CBOMCTB XHMHYECKHMX OJJIEMEHTOB OT HMX IIOJIOKEHHS B
IMepuomuyeckoit cHUCTEME, 3aKOHOB COXpPAaHEHHMS MAacChl BELUECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO Y4€HHUs, 3aKOHAa ABOraapo;

e ONWCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuyeckoil CHCTEMBI XUMHMUYECKHX
5JIEMEHTOB: pa3/iMyaTh MOHATHS «IJIaBHAs NOArpymnna (A-rpynna)» u «noboyHas noarpynna (b-
rpyIna)», Majsle H OOJBIIME EPHOBI, COOTHOCHTH 0003Ha4€HHU I, KOTOPbIE HMEIOTCS B TaOJIHLE
«Ilepronnyeckas cuctema xumuuyeckux oanemeHToB JI. M. Menneneesa» ¢ 4YHMCIOBBIMH
XapaKTEPUCTHKAMK CTPOEHHS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB W 3apsj aapa, obuiee
YKCJIO 3JIEKTPOHOB M pacIipe/iesieHHe UX IO JIEKTPOHHBIM CIIOSIM);

e KiacCHQHUIUPOBATh XUMHUECKHE DJIEMEHTHI, HEOPraHUYECKHE BELIECTBA, XMMUYECKHE PEAKIIMH
(110 yMCIly W COCTaBY YYacTBYIOLIMX B PEAKIHH BELIECTB, IO TeMIoBoMy 3ddexTy);

e XapaKTepH30BaTh (ONHUCHIBATH) OOILHE XMUMUYECKHE CBOMCTBA BEIIECTB Pa3/IMYHBIX KIacCOB,
NOATBEP)KAAs ONHCAHHE [PHMEpPaMH  MOJIEKYJIIPHBIX yYPaBHEHMH  COOTBETCTBYIOIIHX
XMMHYECKUX peaKuuil;

e TNpPOTHO3MPOBAaTH CBOWCTBA BEIECTB B 3aBHCUMOCTH OT HMX KayeCTBEHHOrO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX [TPEBPAILEHHH B Pa3/INYHBIX YCIOBHSIX;

® BBIYMCIATH OTHOCHTENBHYIO MOJIEKYJNSPHYIO U MOJIIPHYIO MacChl BEINECTB, MacCOBYIO JOJIIO
XMMHYECKOTO 3JIeMEHTa 10 (GopMyJie COSAMHEHHS, MacCOBYIO JIOJIIO BELIECTBA B PaCTBODPE,
MPOBOJUTH PACYETHI IO YPAaBHEHUIO XMMHUYECKOH pEaKIIMH;

¢ TPHUMEHSATH OCHOBHBIE ONEPALIH MBICIHTENBHOH JEATEIbHOCTH — QHAIM3 U CHHTE3, CPABHEHHE,
0600111eHHE, CHCTEMATH3ALIMIO, KJIacCH(UKALUIO, BHISIBIICHUE IPHUYNHHO--CIIEACTBEHHBIX CBA3EH
— JUIS MU3y4YEeHHsS CBOWCTB BELUECTB U XUMHUYECKHX pEaKLHH, €CTECTBEHHO-HAy4YHBIE METOJBI
MO3HAHUS — HAOMIOJEHHE, HW3MEPEHHE, MOMAEIMPOBAHUE, OJKCIEPUMEHT (pealbHBIH H
MBICJICHHBIH );

e ClIe[I0BaTh MPABUIIaM IOJIb30BAHUS XUMHUYECKO# 1ocy10# 1 1abopaToOpHBIM 000pYIOBaHHEM, &
TaK)Xe MpaBUIaM 0OpaLleHHs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKLUAMH I10 BBITOJIHCHHIO
MabOPaTOPHBIX XMMHUYECKHX OINBITOB MO MOJYYEHHIO M COOMpaHHIO ra3zoo0pa3HBIX BEILECTB
(Bomopona ¥ KHCJIOpOJA), MPHTOTOBJIEHUIO PACTBOPOB C OINpPENENEHHOM MacCOBOW JOJieH
pacTBOPEHHOrO BEIIECTBA, IUTAHUPOBAaTH M MPOBOAUTH XHMMYECKHE IKCIEPHMEHTHI IO
paclo3HaBaHUIO pACTBOPOB IUENOYEH M KUCIOT C IIOMOLIBIO MHIMKAToOpoB (JIaKMYC,
¢beHonGTaNICUH, METUIIOPAHX U APYTHE).

K koHuy oOyueHus B 9 KJiacce IpeIMETHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXarhb

cOpMHPOBAHHOCTD Y 00YHaIOLIUXCS YMEHHMH:

® pAaCKpBIBATh CMBIC]I OCHOBHBIX XHMHUYECKUX TMOHATUIH: XMMHUECKHH 3JIEMEHT, aTOM, MOJIEKY A,
HOH, KAaTHOH, aHHOH, TMPOCTOE  BELIECTBO, CIIOXKHOE  BELIECTBO,  BAJIEHTHOCTH,
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3MEeKTPOOTPHIATENHFHOCTh, CTENEHbh OKHCACHHS, XMMHYECKas peakius, XHMHYecKas CBSA3b,
TeTI0BOHM 3 (eKT peakuu, MOJib, MOJIIPHBIH 00BEM, PacTBOP, NEKTPOJIUTHI, HEINEKTPOIUTE,
QNIEKTPOJIMTHYECKAs AUCCOLIMALUS, pEaKLHUH HOHHOro OOMEHa, KaTalu3aTop, XHMHUYECKOEe
paBHOBecue, oOpaTuMble ¥ HEOOpaTUMBIE peakUUH, OKUCIHUTEIbHO-BOCCTAHOBHTEIbHBIC
peaKiiy, OKUCIMUTENb, BOCCTAHOBHMTEb, OKHUCJIEHHME M BOCCTAHOBJICHHE, AUIOTPOMHS,
aM(OTEpHOCTh, XUMHYECKAs CBSI3b (KOBAIEHTHAsl, HOHHAs, METAJUTMYECKAsl), KPUCTAJUTHYECKAs
peli€TKa, KOpPpO3Usi METalJIOB, CIUIaBbl, CKOPOCTh XHMMMUYECKOH peakLMH, TMpeaeabHO
nonyctuMas konueHtpauus I1JIK Berectsa;

HILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHI U NPUMEHSITh 3TU MOHSATHS IIPH
ONKMCAHUU BELIECTB U MX MPEBPALLCHHIA;

UCIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY AJIi COCTaBJI€HHS (POpMYs BELIECTB W ypaBHEHHH
XUMHUYECKHUX peaKLui;

ONpEACNsATh BaJICHTHOCTh M CTENEHb OKHCIEHHS XHMHUYECKUX D3JIEMEHTOB B COCIUHEHUSX
passMYHOrO COCTaBa, NMPUHAJIEKHOCTh BEINECTB K ONPENENEHHOMY KJIACCy COEOUHEHHH MO
¢dbopMyaM, BUA XUMHUECKOH CBS3H (KOBAJIEHTHAN, HOHHAS, METAJIMYECKas) B HEOPraHUIEeCKUX
COEIUHEHMAX, 3apsijl HOHA MO XUMHUYECKOH (opMylie, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOpPraHUYECKUX COEAMHEHUH, TUTl KPUCTAITMYECKOMN pelIETKH KOHKPETHOTO BELECTBA;
packpbiBaTh cMbicn [lepuoguueckoro 3akona [[. Y. MenpeneeBa M IeMOHCTPHUpPOBATH €ro
NOHUMaHHE: OMNHCHIBATh U XapaKTepu3oBaTh TabmuuHylo ¢opmy [lepuomnyeckoil CUCTEMBI
XMMHUECKHX 3JIEMEHTOB: pa3iilyaTh MOHSTHS «IJlaBHas MoArpymnna (A-rpymnmna)» U «rnoboyHas
noarpynna (b-rpynna)», maneie U OOJbIIHE NEPHUOMBl, COOTHOCHTH 0DO3HAUEHHS, KOTOpbIE
MUMEIOTCSl B MEPHOAMYECKOH Taliulle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsf siipa, oOLiee YUCIIO IIEKTPOHOB M paclpeleNeHHe Ux
M0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0LIHE 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOHCTB 3JIEMEHTOB
U MX COECIMHEHHUH B Mpeaesiax MajblX MNEepUOJOB U INIaBHBIX MOArPYNI ¢ YUETOM CTPOEHUS UX
aTOMOB;

KI1acCUUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHHYECKHE BELECTBA, XHMHUYECKHE pPEeaKLUH
(TI0 yKCITy ¥ COCTaBY YYaCTBYIOIIKX B pEaKkI[MH BELIECTB, M0 TEILIOBOMY 3¢ (HeKTy, 10 H3IMEHEHHIO
CTETNEHEH OKUCIICHUSI XUMHUECKUX 3/IEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) o0lue U creludpuyeckie XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BELIECTB, MOATBEPXK/Aasi ONMCAaHHE NPUMEPaMU MOJIEKYJISPHBIX ¥ HOHHBIX YPaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPaBHEHUs JJIEKTPOJIUTHUECKON AUCCOLMALIMHA KUCIIOT, LUETIOYEH U COJIEH, MOJIHBIE U
COKpaUIEHHBIE YPaBHEHHS peakUUi HOHHOro oOMEHa, ypaBHEHHS PEaKlHii, MOATBEPXIAIOLINX
CYLIECTBOBaHHE FEHETHUECKOH CBSI3H MEX/Y BELECTBAMH Pa3IMYHbBIX KJIaCCOB;

PacKpbIBaTh CYIIHOCTh.OKUCIUTENBHO-BOCCTAHOBUTENBHBIX pEAKLUil TOCPEACTBOM COCTaBIICHUS
3JIEKTPOHHOTO HajlaHCca 3TUX peaKiiuit;

IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX CTPOEHHS, BO3MOXHOCTH NPOTEKAHUS
XMMHYECKUX MPEBPALICHUH B Pa3IMUHBIX YCIOBHSX;

BBIUMCJIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MaccChl BELIECTB, MacCOBYIO JOJIIO
XMMHYECKOT0 3JIEMEHTa M0 (opMyjie COEIUHEHHs, MacCCOBYIO OJIO BELIECTBA B pacTBOPE,
NPOBOJHUTE PACUETHI M0 YPABHEHHIO XUMHUECKON peakLuy;

coOmoaaTh NpaBuia MOJB30BaHUS XMMHUYECKOH MOCy 10l U nabopaTopHbIM 0060pyIOBaHUEM, a
TaKXe MpaBujia OOpaLIeHHs C BELIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH I10 BBITOJIHEHHIO
nabOpaTOPHBIX XHMHYECKHX OMBITOB MO MOJYYEHHIO M COOMpaHHMIO ra3006pa3HbIX BELIECTB
(aMMuaKa M yrJIeKUCIIOoro rasa);

IPOBOAMTH pEaKUuH, TMOATBEPKAAIOIIME KAueCTBEHHBIH COCTAaB pa3fiMYHbIX BELIECTB:
pacno3HaBaTh OMBITHBIM MYTEM XJIOpHA-, OpOMHUA-, HOOUA-, KapOoHaT-, pocdar-, cHIUKAT-,
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cynbdar-, THAPOKCHIA-HOHBI, KATHOHBI AMMOHHS M VOHBl H3YUECHHBIX METAIUIOB,
HPUCYTCTBYIOIIKE B BOAHBIX paCTBOPAaX HEOPraHM4ECKHUX BEILECTB;

IIPUMEHSTH OCHOBHBIE ONEPALIMU MBICTUTENBHON NEATEIPHOCTH — aHAJIW3 U CUHTE3, CPABHEHHUE,
060011IeH)E, CHCTEMATU3ALHIO, BBISIBICHUE NPUYHHHO-CICACTBEHHBIX CBA3CH — U1 M3YUYECHHMS
CBOMCTB BEIECTB M XHMHMUYECKHUX pEaKLHH, €CTECTBEHHO-Hay4HbIE METOABI IO3HAHHS —
HaOJI0IeHNEe, H3MEPEHHE, MOJCITHPOBAHHE, IKCTIEPUMEHT (peajlbHbINA M MBICIIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHnoBaHnue pa3aenos Koantecrso uacos | DaexTpoHHbIe (LU POBbBIE)
n/n U TeM NPOorpamMmmsbl Bcero Koutpoabnsie | Ilpaktuyeckue JlaGopaTopubie | 00pa3oBaTe/ibHbIE PeCyPChI
padoThI padoThl
ONbITHI
Pasnen 1. [leppoHavabHble XHMHYECKHE IOHATHS
XuMus — BaXkHast 00J1aCTh .
11 €CTECTBO3HAHHUS U 7 o 5 bubnuorexa LJOK
’ NPaKTHYECKOM https://m.edsoo.ru/7f41837c
JEATENBHOCTH YENI0BEKA 7
12 BeulecTBa 1 XuMHYECKHE 14 1 3 bubnuorexa [JOK
' peakLHu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 21
Paznen 2. BaxkHelimue npeacTaBUTE/IH HEOPraHHYECKHX BellleCTB
21 Boznyx. Kucnopoa. 6 1 bubnuoreka LJOK
- ITonusTe 06 okcHaax , https://m.edsoo.ru/7f41837¢
29 Bonopoun. [Tonstue o 8 1 1 bubnuorexa LIOK
) KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
73 Bona. PactBops!. [lonsTue 5 1 1 5 Bbubnuorexa [JOK
' 00 OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24| neopramacomme Y | | 5 bumorea LOK
’ 9 https://m.edsoo.ru/7141837¢
COEIUHEHHH
Wroro no pazneny 30

Pa3nen 3. [lepuoanyecknii 3axkon u Ilepuoauyeckas cucrema xumuieckux 3j1emeHToB 1. U. MenpgeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKMCIMTEILHO-BOCCTAHOBUTE/ILHBIE PEAKIIHH

3.1

Ilepnoanueckuit 3aKOH U
Ilepronnueckas cucrema
XMMHUYECKUX 3J1eMEHTOB /[.
. Meunpneneena. CtpoeHue
aToMa

bubnuoreka LJOK
https://m.edsoo.rw/7f41837¢c
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XPIMH‘-IieCKaS{VCBHBﬁ;
39 OKMCIUTENBHO- 7 bubnuoteka [JOK
) BOCCTAaHOBUTEJILHEIE https://m.edsoo.ru/7f41837¢
peakuuH i ,
Bbubmorexa [JOK
HTOF}O nop a3nen_y 14 3 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 Bubmuorexa LIOK
P P https://m.edsoo.ru/7f41837¢c
OBIEE KOJIMYECTBO YACOB 68

T10 TIPOTPAMME
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9 KJIACC

|

Koau4ecTBo 4acoB

Ne HaumeHoBaHHe pa3iejioB H TeM " K JuekTpoHHbIE (U POBLIE)
n/n NpPOrpamMmabl Bcero onTpoabHbIe | HIpakTH4eckue JlaGopaTopHbie | 00pa3oBaTe/IbHbIE PECYPChI
padoThbI paboThbI
OTBIThI
Paspen 1. Bé}ueCTBo H XUMHUYECKHE DeaKUHH
[ToBTOpeHue u yrinybaenue Bu6morexa LIOK
1.1 3HaHUHA OCHOBHBIX PAs/IeNioB Kypca 4 https://m.edsoo.ru/7f41a636
8 kiacca e — "~
19 OcCHOBHbIE 3aKOHOMEPHOCTH 5 bubnuoreka [IOK »
' XUMHYECKUX pEaKLMi https://m.edsoo.ru/7f41a636
‘ ONeKTpoaUTHYECKAS Bubmorexa LIOK
1.3 aucconyauusi. XMMHYECKHE 8 1 1 1 https://m.edsoo.ru/7f41a636
| _peaxuuu B pacTBOpax ,
Wroro no pazgeny 17
Paznen 2. Hemera/uibl 1 MX COeIHHEHHSE
OO61as XxapakTepUCTUKa BubnoTexa LIOK
2.1 :g;gﬁ??gj::;ﬁmw VIIA- 3 ! ! https://m.edsoo.ru/7f41a636
O61as xapakTepHCTHKa Bu6orexa LIOK
2.2 :;;dnur?;f:Iét;;f:g?gg;g{iﬁ;m > 2 https://m.edsoo.ru/7f41a636
O611as xapakTepuCTHKA
23 XAMHYECKHX 3JIEMEHTOB V A- 9 1 2 bu6nuoreka LIOK ‘
rpynmsl. A3ort, Gocdop U ux https://m.edsoo.ru/7f41a636
COCIMHEHHSI
Obuast xapaKTepucTUKa
24 XUMHYECKHX 31eMeHTOB [V A- 1 I 2 3 bubnuoreka [{OK
1 rpynnsl. YIJIepoa U KpEMHHH H UX https://m.edsoo.ru/7f41a636
COEIMHEHHS . B
Hroro no pazneny 28

Pasznes 3. Meraiibl M HX COeNHMHEHHS




bubnunoteka [JOK

3'1 Obmme crolicTEa METALIOB 4 I https://m.edsoo.ru/7f41a636
39 Baxueitiie MeTajuibl U UX 13 2 bubnuoreka LJOK
COETHHEHUS _ https://m.edsoo.ru/7f41a636
Wroro no pazpeny _ _ 17
Pazaen 4. XumMus u oKpyxkawimas cpeaa
41 BewecTBa u MmaTepuabl B XXH3HU 3 bubnnorexa LIOK
YeyioBeka https://m.edsoo.r/7f41a636
Hroro no pazaeny 3
PezepBHOE Bpems 3 bubamorexa LIOK .
https://m.edsoo.ru/7{41a636
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME
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