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INOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma 0 XMMHUM OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTaBIEHA HA OCHOBE
TpeboBanmii K pe3yiabTaraM OCBOCHHMS OCHOBHOH 00pa3oBaTEeNbHOW MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHusi, MPEACTaBIECHHBIX B (eepaJbHOM TI'OCYIAapCTBEHHOM 00pa30oBaTeIbHOM
cTaHjapTe 0OCHOBHOrO obmero oopazoBanus ([Ipuka3s MunucrepcrBa npocseieHus Poccuiickoit
Oenepannn Ne 568 ot 18.07.2022 —O BHeceHUU U3MEHEHUH B efiepalibHbIN TOCYaapCTBECHHBIN
o0pa3oBaTeNbHBIA CTaHAAPT OCHOBHOrO oOmiero oOpaszoBanusl), denepanbHOll paboueit
nporpammel yaeoHoro npeamera «Xumus», OOIT OO0 u yuyebnoro mmana ['bOY OOII noc.
KomeneBka, a Takke Ha OCHOBE XapaKTEPUCTUKU IIJJAHUPYEMBIX pE3YJIbTaTOB JYXOBHO-
HPaBCTBEHHOI'O PpAa3BUTHUS, BOCIMTAHUS M COLMAIN3ALUU OOYYaIOUIMXCS, IPEICTABICHHbBIX
B paboueii nporpamme Bocnutanusa ['bOY OOl noc. Kowmeneska.

[IporpamMa 1mo XMMHMM Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs, COCTaBJIECHHAas Ha
OCHOBe TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHAs oOpa3oBarelbHas MporpaMma
OCHOBHOro o0miero ooOpasoBanus, mnpeactaBieHHas B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHON pabouell mporpamMmbl BOCIIUTAHUS U C YUETOM KOHLENIUHU IpernojaBaHMs Kypca
npeamera «Xumus» B 00pazoBaTeibHbIX opranuzanusax Poccuiickoit @enepanum.

OBHIASA XAPAKTEPUCTUKA TPEIMETA «XUMMUS»

[TporpamMa 1o XMMHMHM JaeT NPEACTABICHUE O MPEIMETax, OOLIYI0 CTPAaTeru0 0OyueHus,
BOCIIUTAaHUSI W pa3BUTHS OOYyYAIOMMXCS B paMKax y4eOHOro NpeaMeTa, YCTaHABIMBACT
o0s3aTesIbHOE TPEIMETHOE CO/ep)KaHue, oOecreyuBaeT oOecneueHue ero Io KiaccaM u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM MPOrpaMM 10 XMMHH, OIPEJEISIET KOJIMYECTBEHHbIE U
Ka4eCTBEHHbIE XapaKTEPUCTHKH COJIEPKaHUs, PEKOMEHYEMYIO TOCIIE0BATEIbHOCTh U3yUECHHUS.
XUMHS C YUETOM MEXKIIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JJOTMKAa yueOHOro mpolecca,
BO3PACTHBIX KaTEropuil 00ydaromuxcs, OnpeAessitoT BO3MOXKHOCTH MpeaMeTa s peaau3aluu
TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OCHOBHOM O0pa30BaTeiIbHOW MpOrpamMmbl Ha YpOBHE
6a3oBoro oémero oOpa3oBaHMs, a Takke TpeOOBaHMS K pe3yiabTaTaM OOyueHHs XUMHUHM Ha
YpOBHE IieJiell M3y4eHUusl IpeaMeTa U OCHOBHBIX BHJOB y4e€OHOTro Ipoliecca -MO3HaBaTeIbHOU
JeSITeIbHOCTH 00y4aroIIerocs 10 OCBOCHUIO yYEOHOTO COlEepKaHMSL.

3HaHME CcHOyKuTened mupa Uil (HOpPMHUpPOBAHMS MHUPOBO33PEHHUSI 00YyYarollerocs, €ro
NpEJICTaBICHUH O MaTepUaJIbHOM E€IMHCTBE MHUpPA, OCHOBHAS pOJIb KOTOPOTO 3aKJIIOYaeTcsi B
(OopMHPOBAHNN XMMUH MPEACTABICHUI O B3aUMOIPEBPAILIECHUAX SHEPTUU U O 3€MHBIX TeslaxX B
IPUPOJIE, O MYTAX PELICHUs, CBA3aHHBIX C IPOOJIeMaMu Pa3BUTHUS YEJIOBEYECTBA —BOM MPUPOIBL,
HHEPreTUYECKOM, MaTepraJIbHON U OCHOBHOW 0€30IacCHOCTH, MPOOIIEMBI 3/IPAaBOOXPAHEHHMS.

HEJIN U3YYEHUA IIPEJIMETA «XUMUA»

N3yuenne xumuu:
o0ecrieyeHHe YCIOBMH JUIsI CaMOpA3BUTUS M KYyJIbTYpbl JIMYHOCTH, €€ oOuel u
(GyHKIIMOHAIBHOTO (hOPMUPOBAHUS TPAMOTHOCTH;
BHOCHT BKJIaJl B HABBIKH MBIIIVIEHUSI U TBOPUYECKHE CITIOCOOHOCTH 00YUaIOIINXCsl, HABBIKU
UX CaMOCTOSITENIbHON y4eOHOW JeATEeNIbHOCTH, SKCIEPUMEHTAIbHBIX M UCCIEI0BATEIbCKUX
YMEHHH, HEOOXOMMBIX KaK B IOBCEIHEBHON KHU3HU, TaK U B MPOPECCUOHATBHOMN EATEIbHOCTH;
3HAaKOMCTBO €O CelU(UKON HAydHOTO MBIIIJIEHHS, 3aKJIa/(bIBAIOIIEe OCHOBBI LIEJIOCTHOTO
B3IJISiJa HA E€AMHCTBO MPUPOABI M YEIOBEKAa, SBISETCS OTBETCTBEHHBIM  JTalloOM
B Pa3BUTUU €CTECTBEHHO-HAYYHOI IrpaMOTHOCTH 00y4YarOIINXCsl;
cozieficTBUEe (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYUHbIM 3HAHUSAM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOU BKJIa/l B 9KOJOIMUYECKOE 00pa3oBaHue 00yUYarOMIUXCsl.



OTu HanpaBieHHUs B OOYyYEHMHM XUMHHM HPUBOIAT K CHELU(PUYECKOMY COJEPKAHMIO
y4eOHOro mpeaMeTa, KOTOPBIM SBJISETCA MEAAarorMueckd aAalTUPOBAHHBIM OTPAKECHUEM
HAIpPaBJICHUS HAYKH XUMHUH HA ONPEECIIEHHOM 3Tale €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE 6a30BOro 0011ero o0pa3oBaHus, OpUEHTHPOBAHHBIA Ha OCBOCHUE
00y4aroIUMHUCs, COOTBETCTBYET CHUCTEME I€pPBOHAYAJIBHBIX IOHATHH XHUMHH, OCHOBaM
HEOPraHMYECKON XMMUU U HEKOTOPHIM Ba)KHBIM ITOHATUSAM OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHusi IpOrpaMMbl 110 XMMHUHU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO
Jocryna K ee usydeHuro. CozpeprkaHue COCTOUT U3 CUCTEM IMOHATHI XMMHUYECKUX 3JIEMEHTOB U
CHCTEM BEUIECTB, a TaKXe IMOHATHH XuMHuYecKoro pexuma. ObecnednBaTh 3TH CHCTEMbI
CTPYKTYpPHO OPIraHM30BAaHHOM JESATEIBHOCTbIO IO TNPUHIUIY I10CJIEJ0BATEIBHOTO PAa3BUTHUSA
3HAHUI Ha OCHOBE MPEACTABICHHBIX HAa PA3HBIX YPOBHAX TEOPETUUECKHX OCHOB:
ATOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /[. 1. MeHneneeBa kak OCHOBHBIE 3aKOHbI XUMUHU;

— YYEHHMsI O CTPOEHUH aTOMa U MEULIMHCKOH CBSI3U;

— IlpencraBienuii 00 31€KTPOIUTUYECKON TUCCOLMALINN BEILIECTB B paCTBOpaXx.

Teopernuecknue 3HaHUS, OCHOBAHHBIE HA SMIIMPHUYECKU IIOJIYYEHHBIX U OCMBICIEHHBIX
¢akTax, pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOIO YPOBHS K Ipouenype, GyHKIHOHUPOBAaHUE
(GyHKIMI OOBSICHEHHS U IPOrHO3MPOBAHMS CBOWCTB, CBOMCTB U BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U MOJIyYeHHs U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMm II0 XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUNH O
¢u3nuecKkux pe3yiapTaTax Hay4HbIX KAapTMH MHUpAa B JIOTUKE €€ CHCTEMHOH HpUPOJbI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO M METOJaM IIO3HaHUs B Hayke. M3yueHue xumuu
IPOMCXOIUT C NMPHUBJICUCHUEM 3HAHUN M3 paHee M3YYEHHBIX HAYyUHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 kinaccel» u «®Pu3uka. 7 Kjiaccy.

[Tpy n3ydyeHUM XUMHUM NPOUCXOAST 3HAHUS OCHOB MEIUIIMHCKOM HayKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKOM JESATEIbHOCTH 4YEJIOBEKa W KakK OJHON U3
COCTaBJIAIOLIMX MUPOBOI KynbTypbl. OCHOBHAs 3a7aya MpeaMeTa COCTOUT B MOCJIEA0BaTEIbHON
cucreMe (pyHIaMEHTaIbHBIX 3HAHUH — (YHIAMEHTAIBHBIX (PAKTOB, OOBSCHEHHWH, TEOPUH U
TEOPHH, JOCTYIMHBIX 0000IIEHII MUPOBO33PEHUECKOIO XapaKTepa, sI3bIKOBOM HAyKH, B OOIIEHUH
C TpaJWLMOHHBIMU METOJAMU TIO3HAHMSI NpPHU HM3YUYEHUU BELEeCTB M (yHIaMEHTAJIbHOIO
NPUHIUNA, B Pa3BUTHM U Pa3BUTHM IO3HABATEIbHBIX YMEHMH W UX NPUMEHEHHUs. B y4eOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKON JeSATEIbHOCTH, OCBOCHUM MPaBUJl O€30IMacHOTO
oOpaleHus C BelECTBAMHU B MIOBCEIHEBHOM KHU3HH.

[Tpy m3yyeHMH XMMHMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUYECHUE
npuoOpenu Takue e, Kak:

—TpeOyeT WHTEJUIEKTYaJlbHO PAa3BUTOM JMYHOCTH, TOTOBOM K caM000pa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHUIO pELIEHUH, CHOCOOHOM aaanTupoBaThbcs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

—KauecTBO  OOy4YeHMsT Ha  CHCTEMAaTH4yecKoe MpuoOIieHne  oOydarommxcs K
CaMOCTOSITEJIbHOM  [MO3HABaTEJIbHOM  JEATEIIBHOCTH, CTAHJAPTHBIM METOJMKAaM IO3HaHMS,
(opMHUPOBAHKIO HAIIPaBJIEHHON MOTUBAILIMU U PA3BUTHIO CIIOCOOHOCTEN K XUMHUH;

—o0ecrieyeHne  ycJOBUHM, BKJIIOUEHHE OOyueHHUs B  OO0ydyeHHe pazHOOOpa3zHOU
NEeSTeNIbHOCTH, MO3HaHMSI W CAaMOIO3HAHUS, KIIOUEBbIE HABBIKM (KJIFOUEBBIX KOMIIETEHIIHN),
00111e4eI0BeYEeCKOe 3HAUCHUE JUISI Pa3IMYHbIX BUAOB JEATEIbHOCTH;

—TMOJIEPKUBAET O0IYI0 (YHKIIMOHATIBHYIO U €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb, B TOM
quciae YMEHUH OOBSCHATD U aHAIM3UPOBATh MPOOJIEMbI OKPYKAIOIIEro MUPA, UCTIONb3Ys 3HAHUS
U OIBIT, MOJIyYEHHbIE MPU H3YYEHUU XHUMHUHU, TNPUMEHATh UX IMpHU oOecreuyeHuu mnpodieM B
NIOBCEAHEBHOM XU3HU U TPYI0BOM JEATEILHOCTH,

—OTHOUIEHME K Y4YallUMC T'yMaHHUCTUYECKMX OTHOLICHWM, ITOHMMaHHE LIEHHOCTEH,
HAYYHbIX 3HaHUH JJs pa3pabOTKH 3KOJIOTMYECKHX MPUHIUIIOB MOBEACHHS B OBITY M TPYAOBOM
JESITEIbBHOCTH B LIETISIX COXPAHEHMsI UX 370POBbsl U OKPYKAIOIIeH MPUPOAHON Cpebl;



— pa3BUTHE MOTHBAIMM K OOydYeHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE (OPMUPOBaHHUS OOIIEUETOBEYECKUX IIEHHOCTEH, MOATOTOBKH K
OCO3HAHHOMY BBIOOPY MPOWIIS U HATIPABICHHOCTH JAILHEUIIIETO O0YICHHSI.

MECTO YYEBHOI'O ITPEIMETA «XUMUSA» B YHEBHOM IIJTAHE

OO01iee KOJIMYECTBO YacoB, OTBEIEHHOE JUIsl M3YYEHMs] XMMUU Ha YPOBHE HayallbHOTO
obmrero oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejien), B 9
Kyacce — 68 JacoB (2 yaca B HEJIENIO).

COJAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUSD»
8 KJIACC

Paszoen 1. Ilepsonauanvuvle xumuueckue nOHAMUA

[TIpeamer xumuu. Ponb XMMHUM B JKM3HM 4YeloBEeKa. XUMMsS B cucTeMe Hayk. Tema u
BemecTBa. dOu3nueckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSHUE BemecTB. lIpeanoxenne o
METO/ax MMo3HaHus B XUMuUU. YncTele BemecTBa U cmecu. CrocoObl pa3/iesieHus: cMecei.

ATOMBI u MOJICKYJIBI. XnuMuyeckne ay1eMeHThl. CHMBOJIBI SJICMCHTApPHBIX
35eMeHTOB. [IpocThie 1 c0XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass Qopmyna. BaneHTHOCTH aTOMOB  XMMHUYECKHX  JJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas
macca. MaccoBas 10l XUMHYECKOTO 3JIEMEHTA B COSTNHEHHSIX.

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3auMocBs3b KOJIMUYECTBA, Macchl U
Yrcia CTPYKTYPHBIX BenlecTB. PacueTsl mo ¢popmyam pe3ylnbTaToB pe3ynbTaToB.

dusnueckue U MEXaHUYECKUE SIBIICHMsS. XUMHUYECKas peakuus M ee NpHU3HAKU. 3aKOH
COXpaHCHUA MACC BCUICCTB. XUMHYeCKHe YpaBHCHMU. KJ’IaCCI/I(bI/IKaLII/IFI 3KOHOMHYECCKOTI'O
BO3/EUCTBUS (COETMHEHUS, pa3JI0KEHNUs, 3aMEHbI, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHYECKOM MOCYA0H, TpaJIULMOHHbIE PabOThl B Ja0OpPAaTOpUU U IPHUEMBbI
oOpamieHus ¢ J1abopaTOpHBIM 00OpYAOBaHMEM, M3yYEHHE M ONHUCAHHWE (U3UYECKUX CBOMCTB
00pa310B HEOPTaHUYECKUX BEIECTB, HAOIIOJEHHE 3a (PU3NYECKUMHU BellecTBaMU (IUIaBlIEHUE
BOCKa, TasHME JIbJla, pAcTUpPaHUE caxapa B CTYyNKe, KUNEHHE U KOHJEHCAlUs BOJbI) U
XUMHYECKMMH  BeleCTBaMH  (FOpEHHE  CBEYH, MpPOKaJIMBaHUE MEIHOM  INPOBOJIOKH,
B3aUMOJICIICTBME MeNna ¢ KHUCIOTOM) HabOmiofeHue, HaOMIoeHMe M ONUCAHHWE MPU3HAKOB
NPOTEKaHUS BO3ACUCTBUS (pa3lioKEeHHE caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIOM
Oapusi, pasznoxkenue ruapokcuna meau (II) mpu HarpeBanuum, B3auMojieiicTBHE jkene3a ¢
pactBopoMm TBepaoit meau ( Il )), cmoco® wu3yueHust paszneneHus CMecel: ¢ MarHuTOM,
¢GWIbTpOBaHUEM, BBIMApUBAHUEM, IUCTWIUIALMEH, Xpomarorpadueld, NpPOBEIEHHUEM OYHUCTKU
MOBAPEHHOW  CcoONM, HAONIOJEHWeM W  ONHCAaHUeM pPEe3yJbTaTOB TMPOBENEHUS  OIbBITa,
WITIOCTPUPYIOILET0 3aKOH COXPAHEHHs MaccC, CO3/1aHus MOZEIeH MOJIeKy (IIapOCTEP>KHEBBIX ).

Baskneiiue npeacTaBuTe M HEOPraHUYECKHUX BeLeCTB

Bo3ngyx — cmech raza. CocraB  Bosnyxa. Kucimopom — 3lI€MEHT MW HPOCTOE
BemiecTBo. HaxoxieHne kucnoposaa B npupoje, Gpusndeckiue 1 XUMUYEeCKUe CBOMCTBa (peakiiuu
roperust). Oxcunpl. [Ipumenenue kucinopoaa. CriocoOb! MOTyYeHHs KUCIOPO/Ia B JTA0OPaTOPHIX
U Ha npousBojcTBe. KpyroBopor kucnopona B mnpupoge. O30H — almjgoTponHas MoAuQUKaius
KHUCJIOPO/A.

TennoBoil >PQPeKT XUMHUECKOTOo COCTOSHHS, TEPMOXMMUYECKHE YpaBHEHHs, 9K30- U
DHIIOTEPMHUYECKHE COCTOSIHUSA. TOIUIMBO: YroJib W MeTaH. 3arpsi3HEHHe BO3/yXa, CTEIEeHb
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.



Bomopon — snemeHT M mpocrtoe BemiecTBo. HaxokaeHue B mpupone, (GU3MUECKUX H
XUMHUYECKHX CBOMCTBAX, MPUMEHEHHH, CIIOcO0ax mosyueHus. Kuciorsr u comu.

MoutsipHbIi 00BbeM ra3za. PacyeTsl 1o XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacklennsle u
HEHACBILIEHHbIE pAcTBOpbl. PacTBOpMMOCTh BellecTB B Boje. MaccoBas 11011 BELIECTBa B
pacTBope. XUMHYECKUEe CBOMCTBAa BOAbl. OcHOBaHUA. Posb pacTBOPOB B NPHUPOAE U B KM3HU
yenoBeka. KpyroBopor Boabl B Ipupoje. 3arpsi3HEHUE OKpykarouleil cpenbl Boa. OxpaHa U
OYHCTKA BOJBI.

Knaccudukanus wHeopranudeckux coemnuneHnid. Oxcuapl. Kimaccudukamuss okcumos:
oJieoOpasyrorie (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIC) U HecoseoOpasyronme. HomeHknaTypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukamms OCHOBAHUM: ICIIOYHN u HepenlaeMble
ocHoBaHus. HomeHnknaTtypa ocHOBaHUN. OCHOBaHBbI busnueckue u XUMUYECKHE
cBoiicTBa. [loaydyeHue ocHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @uzndeckue ¥ XUMUYECKHE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lomyuenue KuciaoTsl.

Comu. Homenknatypa coneil. dusnueckue U XxuMmMudeckue cBoictBa conu. [lonydenue
coJieit.

['eHeTnyeckas CBsI3b MEXK/Y KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm

KauyeCTBEHHOE ONpEJCICHUE COACpkKaHMs KUCIOpoJa B BO3JAyXe, IMOJydeHue, cOop,
pacro3HaBaHHEe M HM3Y4YEHHE CBOWCTB KHCIOPOAa, HAOIIOACHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUH BO3HMKHOBEHHS M TOBBIIICHUS TOpEHHUs (M0XKapa), O3HAKOMIICHHE C
BHIOOPKaMHU OKCH/IOB M OINMCAaHHE WX CBOWCTB, MOJYy4YEeHHE, COOp, pacrO3HABAHWE U M3yUCHHE
CBOMCTB OKCHIOB (TOopeHHe), B3ammojercTBus BemukoOputanuu ¢ okcuaom wmeau (1)
(BO3MOHO WCTIOJIB30BaHUE BHICOMATEPHAIIOB), HAOMIOeHIE 00pa3IlOB BEUISCTB, BXOSANINX B
coctaB 1 MoOJb, HCCIIEIOBAaHUE PACTBOPEHHUSI BEIIECTB C Pa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIICHHONW TEMIIEpaTypoOl H0Je€l pacTBOPEHUs BEILIECTBA,
B3aMMOJICHCTBHE BOABI C MeTa/laMd (HATpHeM U KajbIleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAIIOB), MCCIEA0BaHNE O0pa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIE KIIACCHI,
HaOII0/IEeHUE 32 U3MEHEHHEM OKPACKU MHIMKATOPOB B PACTBOpAaX KUCIOT U IIEN0Yel, H3yueHue
B3auMojieiicTBusl okcuga meau (Il ) ¢ pacTBOpoM cepHOI KHCIOTHI, KUCIOT C METaIaMH,
OBICTpast HeUTpaIn3alys, MOJIyIeHUE HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJJTHOTO MeTaslia
JIpYT'MM W3 PacTBOpa TBEPAOIO BELIECTBA, PEIICHHE SKCIEPUMEHTAJIBHBIX 3aJad IO TeME «
BakHelime Kjiacchl HEOPraHUYECKUX COCTMHEHUI.

Ilepuoauyecknii 3akon u  Ilepuoanyeckasn cHcTemMa mno 3JIEeMEeHTaM
. U. MenaeseeBa. Ctpoenue aToMoB. XUMHYeCKasi cBsi3b. OKHUCIUTENBHO-
BOCCTAHOBHMTEJIbHbIEC COCTOSIHUS

[TepBble Mepbl 10 OpraHU3alMK MUILEBBIX 31eMEHTOB. [Ipennoxenue o rpymnmne cXoaHbIX
DIIEMEHTOB  (LIENMIOYHbIE U MIETOYHO3EMENbHBIE  METaJUlbl, TaJOreHbl, HHEPTHHIC
ra3bl). DJIEMEHTBI, cojiepKaliue aMmpoTepHble OKCUABI U TUIAPOKCUIBI.

Ilepnonnueckuit  3akoH. [lepmonnueckas  cucrema yIIpaBJIEHUS dJIEMEHTaMHU
. . MenneneeBa. KopoTkonepuoanas u JuimHHOTIepuoaHas Gopmsl [lepuoanyeckoil CUCTEMBI
ocHOBHBIX 3neMeHTOB J[. M. MenneneeBa. Ilepmoasl u rpynmnbel. PU3HYECKUH CMBICT
MOCJIE0BATENBHOIO HOMEPA, HOMEPOB NIEPUOAOB U I'PYIIIBI 3JIEMEHTOB.

Crpoenne aromoB. CoctaB aroMHbIX sAnep. W3orombl. DnekTpoHbl. CTpOUTENBCTBO
DIIEKTPOHHOTO 000704yka aromMoB mepBbix 20 osmemenToB Ilepuomnyeckoil  cUCTEMBI
. WN. MenneneeBa. XapakTEpUCTHKAa XUMHUYECKOTO JJIEMEHTAa IO €ro IOJOKEHUI0 B
nepuoanueckon cucreMe 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB 3JIEMEHTAPHBIX 3JIEMEHTOB, METAITTHYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPyMHIiaM U NEPHOJIaM.



3HaueHUe NEPUOAMYECKOrO 3aKOHAa M IMEPUOJUYECKONH CHUCTEMBI SIBIISIFOTCS JIEMEHTaMU
pa3BuTUA Hayku U npakTuku. J[. 1. MenaeneeB — yueHbIN U rpaskJaHUH.

Xumunueckas cBsa3b. KoBanenrnas (mosnsipHast U HETOoJIIpHAast)
CBAI3b. DJIEKTPOOTPULIATEILHOCTh XMMUUECKUX 3JIEMEHTOB. lloHHas CBA3b.

Crenenp  oxuciieHus. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  cocTOsiHMS.  [Ipoueccel
OKHCJICHHS U BOCCTaHOBJIEHHs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm

u3ydeHre oOpa3lloB BELIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBHE THIPOKCHIA
LIMHKa C pacTBOpaMU KHCIOT M IIEJI0YEH, IPOBEACHUE OIBITOB, WIUIFOCTPUPYIOLIUX
BO3HUKHOBEHUE OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX SIBICHUH (IOpPEHHE, PEKUM pa3jiokKeHus,
COCJTMHEHUS).

Mesicnpeomemnvie céa3u

Peanuzanus MeXnpeaIMETHBIX CBS3€H NPU M3YYEHHHM XUMHUHU B § KJIACCE OCYILLECTBIISETCS
IIOCPEACTBOM  MCIIOJBb30BaHUS KAaK €CTECTBEHHO-HAYYHBIX IOHATHM, TAaK M IOHATHH,
ABJISIFOLUXCS] CACTEMHBIMM IS JIETKUX BEILECTB €CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OOue ecTeCTBEHHO-HAayyHbIE MOHATUSA: HayyHble (DaKThl, TMIIOTE3a, TEOpUs, 3aKOH,
aHamu3,  CHUHTE3,  KJIacCH(pUKamMsi,  NEePUOAUYHOCTh,  HAONIOJCHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, CPEAHUN 3aps]], BEILECTBO, TEJIO, 00bEM, arperaTHoOe COCTOSIHUE
BELIECTBa, I'a3, pU3nyeckas BeJIMYMHA, BETUYNHA U3MEPEHUS], KOCMOC, IIJIaHeTa, 3B¢3/1bl, ConHIEe

buonorus: porocunTes, nprxanue, ouocdepa.
['eorpadus: armochepa, rumpocdepa, mojIe3HbIE UCKOMIAEMbIE, TOPHBIC TTOPO/IbI, TOJIC3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTBo U XuMHYecKasi peakuus

Ilepnonnueckuii  3akoH. Ilepuonnueckas  cucremMa YIPaBJICHUS 3JI€EMEHTaMHU
J. N. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTb B CBOMCTBE PACKPBITHS 3JIEMEHTOB
MIEPBBIX TPEX MEPUOJOB, KallUs, IPEBPALICHUN U UX COCIUHEHUI B COOTBETCTBUU C MOJIOKEHUEM
251eMeHTOB B lleproanyeckoi cucteMe U NOCTPOEHUN UX ATOMOB.

CrpoeHne BeIECTB: BHIbl XUMHUYECKHX CBsi3e€d. THUNBl KPUCTAIIIMYECKUX PEIIETOK,
XapaKTEepU3YIOIIME CBOWCTBA BEIIECTB MO TUITY KPUCTAINIMYECKOW PEHIETKH U BUIY XUMHUYECKON
CBS3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCALIUXCSA K PA3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIUHEHUH, TeHETHYeCcKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccugukaius Bo3neiicTBUs BCIEACTBHE PA3MUYHBIX NMPUYMH (IO MPUYMHE M COCTaBY,
BO3HUKAIOIIEMY B SIBIEHUSX, MO TEIUIOBOMY J3(PQeKTy, M0 MNPUYMHE CTENEHU OKHUCICHUS
XUMHUYECKHX 3JI€MEHTOB, MO OOpaTHMMOCTH, IO IOCIEI0BaTEIbHOMY KaTalu3aTopy). DK30- U
SHIOTEPMUYECKHUE COCTOSIHUS, TEPMOXUMUYECKUE YPABHEHUSI.

[IpenyioskeHne O pexuMe HSKOHOMHUYECKOro pexuma. [loHstue o006 o0OpaTUMBIX H
HeoOpaTUMbIX MHUIIEBBIX peakuusx. IIpennoxkeHrne O TOMOT€HHBIX U TeTEePOreHHBIX
peakuusx. Ilpennoxenne o karanuse. [IpennoskeHne 0 XMMUYECKOM paBHOBeCUH. (DakTOpHI,
BIIMSIOIINE HA CKOPOCTh 3KOHOMHYECKOTO COCTOSIHUSL M MOJI0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE COCTOSIHMS, AJIEKTPOHHBIA OajaHC, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE cocrosiHusi. CoctaBieHue METOINYECKUX OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIHBIX METOJIOB C HCIIOJIb30BAaHUEM MeTOa OanaHca OanaHca.



Teopust 3MEKTPOJUTHUECKON TUCCOLMAIMUA. DJIEKTPOIUTHI U HEAIEKTPOJUTHL. KaTHOHBI,
AHUOHBI. MeXaHU3M IUCCOLUAIUKN BEILECTB C PA3NIMYHBIMA XUMHUYECKMMH CBs3siMU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peaknun woHHOro oOMeHa. YCIOBHS TNPOTEKaHUS HOHHOTO OOMEHa, IIOJIHBIE |
COKpAaIlICHHbIE MOHHbIE ypaBHEHUsA. CBOMICTBA KUCIOT, OCHOBAaHUN M COJIEH B CYLIECTBYIOLINUX
ANIEKTPOJINTUYECKUX Juccouuanusax. KadecTBeHHble cocTOsiHMSL Ha HWOHBL. llpemioxenue o
TUAPOJIN3E COJIN.

Xumuueckuii IKcnepumenm

o0ciieZloBaHUE C MOJEISMU KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB -
METAJIOB M HeMeTauioB (Tpadura W anmasza), CIOXKHBIX BEHIECTB (XJIOpHAA HATPHS),
HCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOTO DPEKHMMa OT BO3JCHCTBUS pPa3IMYHBIX
(bakTOpOB, HCCIIEAOBAHUE IEKTPOMPOBOJHOCTH PACTBOPOB BELIECTB, MPOLIECCOB TUCCOIHALINN
KUCIIOT, 1esioueil 1 coseil (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTepUaJIbl), IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MTPU3HAKU [TPOTEKAHUS MOHHOrO oOMeHa (0O0pa3oBaHUE OCAJKU, BbIACIECHUE
rasa, oOpa3oBaHHE BOJbl), ONBITHl, WIUIOCTPUPYIOIIME TMPU3HAKU  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX IPOLIECCOB (ropeHue, Pexxum pasnokeHus, COeIUHEHMsI), PacllO3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbK0 KAayeCTBEHHBIX 3apsJ0B Ha MOHBI, pEILIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJuuibl 1 HX cOeIMHEHUSs

OO0ue XapakTepuCTUKU rajoreHoB. OCOOEHHOCTH COXpPaHEHHUs aTOMOB, XapaKTEpHbIE
crenieHd  okucieHusa. CrtpoeHne U (U3MUECKHE CBOWCTBA IMPOCTHIX  BELIECTB —
rajoreHoB. XHMHYECKHE CBOICTBa MO TuIly XJjopa (B3auMoJeHcTBUE C MeTallaMH,
HeMeTaUulaMM, Iuenoyamu). Xnopojgopona. CoinsiHas KUCIOTa, XUMHUYECKHE CBOWCTBA,
IoJlyueHue,  IpuMeHeHue. [leficTBMe  xylopa M XJOpOBOJOpOJAa  Ha OpPraHu3M
yesioBeka. BaxxHeine Xaopuasl U UX HaX0XKJI€HUE B IPUPO/IE.

OObmas xapaktepuctuka 3yeMeHToB VI A-rpymmbl. OcoOEHHOCTH COXpaHEHHUs aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne W (U3UYECKHE CBOMCTBA IMPOCTHIX BEHIECTB —
KUCJIOPOA U cepbl. AJUIOTPONHbIE MOAM(DUKALMU KUCIOpOAa U cepbl. XUMHUYECKHUE CBOWCTBA
ceppl. CepoBOAOpOA, CTpoeHHe, (HU3MUECKHe U XHMHUYECKHe CBOMCTBA. OKCHIBI CEpbl
NPEJICTaBISIIOT COOOM KHUCIOTHBIE OKcuabl. CepHas KUCIOTa, (PU3MYECKHE U XHUMHUYECKUE
cBo¥icTBa (00IIME MPECTaBUTENN Kilacca KHCIOT U 0COOble CBOWCTBA). XMMHUYECKUE SBICHMUS,
BKJIIOUEHUE B OCHOBY IPOMBIIUIEHHOIO MOJIyY€HUs CEepHOW KHUCIOTHl. llpuMeHeHue cepHoit
KucinoTel. Conu CepHOM KHMCIOTHI, paBHasl peakuusi Ha cyinbdar-uoH. HaxoxaeHue cepsl U UX
COCIMHEHUHN B IpUpOJe. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPellbl COCAMHEHUSMH CEPBI
(KMCTIOTHBIE 10%KIH, 3arPs3HEHUE BO3TyXa U BOJIOEMOB), KaK €ro MpeloTBPaTHUTh.

OOmass xapakTepucThuka 31eMeHTOB V A-rpynnbl. OcoOEHHOCTH COXpaHEHUS aTOMOB,
XapakTepHble CTENEHH OKHUCIEHHs. A30T pacmpocTpaHseTrcs B MNpupoje, (u3nyeckumMu u
XUMHYECKMMH cBoiictBamu. KpyroBopor a3zora B mnpupone. AMMHAK, €ro (QuU3UYeCKue Hu
XMMHUYECKHE CBOWCTBa, NojydeHue M mnpumeHenue. Coim aMMmuaka, uX (¢GU3MYECKHE U
XUMHYECKHE CBOICTBa, NpuMeHeHHe. KadecTBeHHas peakiusi Ha HOHbl aMMHaka. A30THas
KHCJIOTa, €€ IoJlyueHue, (PU3MYecKrhe M XHMMHUYeCKue CBOMCTBa (0OIIMe Kak MpeJCTaBUTENN
KJlacca KHCJIOT W OTJIMYMUTEIbHBbIE CBOMCTBA). lMcmonb3oBaHME HUTPATOB M COJIM aMMHUakKa B
KayecTBE MHUHEPAIbHBIX yA0OpeHHi. XHMHUYEeCKOe 3arps3HEHUE OKPYXKAIoLEeH cpelsl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arps3HEHNEe BO3/4yXa, MOYBBI U BoAoeMoB). docdop,
aI0TponHbIe MoguduKau Gocdopa, puzndeckue u xumuyeckue cpoictra. Oxenun docdopa
( V) u dochopnas kuciora, Gpu3MUIECKue U XUMUIECKHE CBOMCTBA, mojydeHue. Mcnonp3oBanue
¢dochaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapakrepuctuka aneMeHToB [V A-rpymnmbl. OcoO€HHOCTH COXpaHEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEepoJl, aJUIOTPOIIHBIE MOAU(HUKAIINY, pAaCIPOCTPaHEHHE B
npupone, ¢GU3NYeCKUe M XUMHUYECKHe CBoMcTBa. Ancopouus. KpyroBopoT BbINONHSETCS B
npupoze. Okcuapl xjiopa, X (U3NYecKue U XMMUYECKHE CBOMCTBA, JEUCTBUE Ha >KUBBIC



OpraHU3MBbI, TMOJIyUeHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
Bo3znyxa ( IV ), runoresa riio6abHOTO MOTEIUICHUS KIMMaTa, TapHUKOBBIN 3P (deKT. YroapHas
KACIOTAa M €€ CONM, MX (U3MYecKue W  XUMHUYECKHE  CBOWCTBA,  NOJY4YCHHE H
npuMmeHenue. KauectBeHHas peakiiys Ha kKapOoHaT-HOHBI. Vcnonb30BaHne kapOOHATOB B OBITY,
MEIUIUHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHbIe MOHATUS 00 U3MEPSIEMBIX BEIIECTBAX, KAK O COSAMHEHUSIX OKPY)KaIOLIeH
cpensl (MeTaH, 3TaH, ATHJIEH, alleTWJIEH, 3TaHOJ, TJIMUEPHUH, YKCycHas kuciota). [Ipupoanbie
UCTOYHUKH YTJIIEBOJOPOJOB (Yroyib, MPHUPOAHBIA Ta3, HE(PTb), MPOAYKTH HX NepepadOTKU
(Oen3uH), ux poyib B OBITY W MpoMbllIUieHHOCTU. [IpennoxkeHne o >KU3HEHHO BaXKHBIX
BEIIECTBAX: J>KUpax, OeNKax, yIrieBoJaXx — W HMX POJU B JKM3HM 4eJOBeKa. MaTepuaibHOe
€MHCTBO U HEOPTaHUYECKUE COCAUHECHHUS.

Kpemuuii, ero Qusnueckue u XUMHUYECKUE CBONCTBA, [OJIy4YeHUe u
npuMeHeHue. CoeluHeHHsT KpeMHusl B npupoje. O0ume npeacraBieHus 00 OKCUAE KPEMHHUS
( IV ) wu kpemnueBod kucinore. CHIMKaTBl, WX UCIOJIb30BAHUE B OBITY, B

POMBIIIICHHOCTH. BaxkHel1e cTpouTenbHble MaTepuabl: KepaMuKa, CTEKJI0, LIEMEHT, OETOH,
xkenme300eToH.  [Ipobiembl  0€30macHOrO  WCIONIB30BAHUS CTPOUTEIBHBIX MAaTepPHAIOB B
MOBCEHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm

UCCIIEIOBaHHE OOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MPOBEICHUE KAYECTBEHHBIX COCAMHEHUN Ha XJIOPUA-MOHBI W HAOMIOEHHE MPU3HAKOB HX
MPOTEKaHUs, HKCIIEPUMEHTHI, OTpakeHHnEe (PU3MUECKUX U XMMHUYECKUX CBOMCTB Trajlor€HOB U UX
COoeMHEHUN (BO3MOXKHO WCIIOIB30BAHUE BHUICOMATEPUANIOB), O3HAKOMIICHHE C oOpa3iamu
XJIOpUJIOB (TaJOre€HUI0B), O3HAKOMIIEHHE C 00pa3llaMU. Cepbl U MX COCAMHEHUSAMU (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATECPHAIIOB), HAOIIOJACHHWE 3a IPOLECCOM OOYIIMBaHHS caxapa o[
JIEMCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTBI, M3YYEHHE SKCIUIyaTallUOHHBIX CBOWCTB
pa30aBICHHONW CEpPHOWM KHUCIIOTHI, MPOBEJCHWE KA4YeCTBEHHOTO pPEKMMa Ha CyiabpaT-uOH U
HaAOIIO/IeHUE TPU3HAKOB €€ MPOTeKaHus, HaOmoJaeHue ¢ (U3NYECKUMHU CBOWCTBAMHU a30Ta,
dochopa m WX coenuHEHHWH. (BO3MOXKHO HCIOJIL30BAaHUE BHUICOMATEPHUATIOB), BBEIOOpPKAMHU
a30THBIX U QochopHbIX ynoOpeHHi, momydeHue, coop, pacrno3HaBaHWE U H3YyUEHUE CBONCTB
aMMHMaKa,POBEJICHUE OT/ACIBbHBIX JTAallOB Ha HWOH aMMOHHUS W ¢ocdaT-uoHa M H3IYUYCHUE
IPU3HAKOB HUX MPOTEKAHHUsI, B3aUMOJECUCTBUSI KOHLIEHTPUPOBAHHOW a30THOW KHUCIJIOTHI C MEIBIO
(BO3MOHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), H3YUCHHE MOJEIEH KPUCTAIIMYECKUX PEIICTOK
anmasa, rpaduta, ¢yiepeHa, IpoBeACHUE MPOIEeaAypbl aJAcopOlUU PAaCTBOPOB ATHX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM W HMCTOYHHUKOM TMPOTHBOTA3a, IOJydeHue, cOop, U3yUEHHE,
pacro3HaBaHUE U ONPENEIICHUE CBOWCTB YIJIEKMCIOIO Tra3a, MPOBEAEHHUE KAaueCTBEHHBIX
BBIOPOCOB KapOOHATA M CUJIMKAT-HOHOB U U3YYCHHUE MPUHITUIIOB MX MPOTEKAHMS, 03HAKOMIICHHUE
C TIPOM3BOJCTBOM CHUJIMKATHOM NPONYKLMH, PELICHUE IKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Baxueimme HeMETaUIbl U WX COCAMHEHUS».M3YYCHHE MOJENIed KPUCTAUTMYECKUX PEHICTOK
anmaza, Trpaduta, ¢yniaepeHa, O3HAKOMJIEHHE C aacopOuueil  pacTBOPOB  BEIIECTB
aKTUBUPOBAHHBIM yIJIEM U METOJIOM TMPOTHBOTa3a, MOJy4YeHHE, cOOp, pacrmo3HaBaHHE U
M3y4YEHUE CBOMCTB YIVIEKHACIIOIO Tra3a, IPOBEICHUE KAayeCTBEHHBIX YIVIEBOJAOPOJOB Ha
KapOOHAThl M CHJIMKAT-MOHBI W H3yY€HHWE TMPU3HAKOB HMX MPOTECKAHUsS, O3HAKOMJICHHE C
MIPOU3BOACTBO CHJIMKATHOW MNPOAYKLMH, PEUIEHHUE DKCIIEPUMEHTAIBHBIX 3a7ad II0 TEMeE
«Baxuelmme HeMETAIbl U UX COSAMHEHUS».M3YYCHHE MOJENIeH KPUCTAUTMUYECKUX PEIICTOK
anmaza, TpaduTa, (QynIepeHa, O3HAKOMJIIEHHME C ajacopOmmell pacTBOPOB  BEIIECTB
AKTHBUPOBAHHBIM yIJIEM U METOJIOM TMPOTHBOTA3a, MOJy4YeHHE, CcOOp, pacro3HaBaHUE U
M3y4YEHUE CBOMCTB YIJVIEKHMCIOIO Tra3a, IPOBEICHHE KAayeCTBEHHBIX YIJIEBOJOPOAOB Ha
KapOOHAThl M CHJIMKAT-HOHBI W W3YyYCHHE TIPU3HAKOB WX TMPOTEKAHHUs, O3HAKOMJICHHE C
MIPOU3BOACTBO CHJIMKATHOW MNPOAYKLMH, PELIEHHUE DKCIIEPUMEHTAIBHBIX 3aad II0 TEMeE
«BaxHenmme HeMeTalbl U UX COCAMHEHHUS».03HAKOMJICHHE C MPOU3BOJCTBOM CHIIMKATHOM
MPOAYKUMH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4ad M0 TeMe «BaxkHeHue HeMETaulbl U HX



COCIMHEHUN».03HAKOMIICHUE €  MPOU3BOJACTBOM  CUJIMKAaTHOM  MNPOAYKUHH,  PELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaKHENIIMEe HEMETAIUIBI U UX COEAUHEHHUS».

MeTajibl M UX COeIMHEHUS

OO01mas xapakTepucTHKa 3j1eMeHTOB JI. — MaTepuanbl Ha OCHOBAHMM UX PACIIONIOXKEHUS B
[lepuonnueckoii cucreme snementoB JI. M. MenneneeBa u HampsikeHue atomoB. CTpoeHue
MeTauioB. Meraymunueckas CBSI3b u MeTaJlJIn4yecKast KpUCTAJIINYECKAs
pemeTka. DJIEKTPOXUMUYECKUN psAJl HANPSHKEHHBIX MeTauioB. DU3MYECKHE U XUMHYECKHUE
cBoiictBa MertaioB. OOmme cnocoObl monydeHus: MerawioB. [IpeanmoskeHue Mo peMOHTY
OCHOBHBIX MAaTepUajoB, CHOCOOBI 3alIMTHl HX OT moBpexaeHus. CruraBbl (cTaib, YYTyH,
TIOPAIIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble meTamibl: MonoxeHue B lleproanYecKkol CHUCTEME OCHOBHBIX 3JEMEHTOB
. 1. MeHnneneeBa, CTpo€HUE UX aTOMOB, HaXOXACHUE B npupoae. Pu3nueckrue U XuMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUIPOKCUBI HAaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KaublLMi: mosoxeHue B [lepuoandeckon
CHUCTEME C UCTIOIb30BaHuEM 3ieMeHTOB J[. 1. MeHieneeBa, CTpoeHHE UX aTOMOB, HaX0K/ICHUE B
npupoae. OU3nyecKue U XMMUYECKUE CBOMCTBAa MarHus W SIBJICHUS. BakHeilllme coenrHEeHus
(okcup, rugpoKcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ OrpaHUYCHHS.

ANIOMUHUI: TIOJIO)KEHUE B mepuoauueckoil cucreme anemeHtoB Jl. . Menneneesa,
CTPOEHHE aToMa, HaxoJeHue B npupoje. duznyeckne 1 XMMUUYECKHE CBOMCTBA MOABEPrarOTCs
BO3JICHCTBUIO. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA BIHSIOT.

Kene3o: nonoxeHue B nepuoanyueckon cucreme snemeHtoB /. M. MenzaeneeBa, cTtpoeHue
aToma, HaxoXJeHue B mpupoae. Puznueckrue M XUMUYECKHUE CBOMCTBa xene3a. OKCHbL,
TUAPOKCHIBI M TBepable BemiectBa jkene3a ( II ) m sxemeza ( III ), ux cocraB, cBolcTBa U
MOJTyYEHHE.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C oOpa3laMud METa/lIOB U CIUIaBOB, UX (PU3UYECKUMH MPOSBICHUSMHU,
WCCIICIOBAHUE  PE3YJIbTAaTOB  KPUCTAUIOB  METAJJIOB (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), B3aWMOJCUCTBHE OKCHUIOB METAIZIOB M HATpuUs C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPHUAJIOB), UCCIEOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoOIlecca TOPEHUs
JKene3a B KUCIOpoJie (BO3MOXKHO HCIOJIB30BAaHUE BHACOMATEPUANIOB) , MIPU3HAKK MPOTEKAHUS
KaueCTBEHHBIX Pa3psA0B HA MOHBI: MarHus, MCTOYHHMKH, BKJIIOYAIOT, IMHKA, kene3a ( I ) u
xkenesa (111 ), menu ( 11 ), HaGnrogeHne u onMcaHue MPOIECCOB TOPEHUs HOHAMH HATpUs, Kallus
U HCTOYHHKOB (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCieJA0BaHHEe amMpOTEpHbIS
CBOMCTBAa THAPOKCUIA BO3JIECUCTBYIOT M TUAPOKCUIA ILMHKA, PELICHHUE SKCIIEPUMEHTAJIBHBIX
3a/1a4 1o TemMe «BakHelre MeTalIbl U UX COCTMHEHUS.

XuMuo 1 OKpPYKaLas cpeaa

BemecTBa n Marepuaiibl B IOBCEIHEBHOM JKM3HU YeloBeKa. be3ornacHoe HCnoyib30BaHUE
BEIIIECTB U BO3/IelicTBHE B OBITY. [IepBast mMOMOIIL TIPH 0KOTAaX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HeHUE OKpYKarolel cpefbl (peaebHas T0MyCcTUMas KOHIICHTpAIUs
BeniecTs, ganee — [1/IK). Ponp XxuMuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3YyYeHHEe 00pa3IoB MaTepUANIOB (CTEKIIO, CTNIABBI METAJIOB, MOJIMMEPHBIC MATEPHAJIBI ).

Meoscnpeomemnuwie ceazu

Peanuzanus MeXnpeaMEeTHBIX CBSI3€M MpU M3YYEHUU XUMHUU B 9 Kjacce OCyIIeCTBIsETCA
MOCPEACTBOM  HCIOJIb30BAHUSI KAaK €CTECTBEHHO-HAyYHBIX TMOHSTHUH, TaK W IOHATHH,
SABJISIOIIMXCS CUCTEMHBIMU JUIS JIETKUX BELIECTB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: HaydHbIe (DaKThl, TUIOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiIaccupUKaluus,  NEPUOAUYHOCTb,  HAOIIOJCHHWE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



dusuka: Marepusi, aToM, OICKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIHJ, HW3O0TOIIbI,
PaaMOaKTHUBHOCTh, MOJIEKYJA, O3JCKTPUYCCKUN  3apsil, MPOBOJHUKH, IOJYIPOBOIHUKH,
JIMAJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BELISCTBA, ras,
pPacTBOpPEHHUE, PACTBOPUMOCTh, KPUCTAIIMYCCKAs. PEISTKA, CIUIaBbl, (PU3MUYCCKUE HU3MEPCHUS,
IPOM3BOIHBIC H3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, TIaHeTa, 3B&3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, AbIxaHue, OWocdepa, IKOCHCTEMA, MHHEPAIbHBIC YIOOpPCHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, Mmoyie3Hble UCKOMaeMble, TOPHBIC MTOPOJIBI, TTOJIC3HBIE
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.

2. IIIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YUYEBHOI'O IIPEJIMETA
«XUMUS»

JIMYHOCTHBIE PE3YJIbTATHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrpaMmbl 0a30BOW 0Opa30BaTEIbHOW OCHOBBI B
X0Jie 00y4eHHs B €AMHCTBE 00pa30BaTEIbHON U BOCIIUTATEILHON JIEATEIFHOCTH B COOTBETCTBUH
C BKJIIOYEHHEM COIMOKYJIbTYPHBIX W JYXOBHO-HPABCTBEHHBIX I[€HHOCTEH, MPOBOJUMBIX B
oOmrecTBe COOJIOIEHUST U HOPMAaMH TIOBEJEHUS W COOJIOJEHUS Mpoliecca CaMOTO3HAHUA,
CaMOpa3BUTHUSA U COLIUATM3AIUHN 00yJarOIINXCS.

JIMYHOCTHBIE PE3yIbTATHI OTPAKEHHS CIIOCOOHOCTH O0YUYAIOMIUXCSI PYKOBOJUTH CHCTEMOMN
MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMA W PACIIMPEHUS OIBITA ACSITEILHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YACTHU:

1) naTpuoOTHYECKOr0 BOCIIMTAHMSA:

[IEHHOCTHBIC OTHOIICHUS K OTEYCCTBCHHOMY KYJIBTYPHOMY, UCTOPUICCKOMY U HAYIHOMY
HACJIEUIO, TOHMMAaHUE 3HAYECHUS XHMHUYECKON HAayKd B COBPEMEHHOW KH3HU OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW WMH(MOpMANKEH O MEPEIOBBIX IOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEUYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTh B HAayUHBIX 3HAHUAX O yCTPOMCTBAxX
Mupa 1 oOlIeCTBa;

2) BbIcHIee 0Opa3oBaHue:

MPEJICTaBICHUE O COIMATbHBIX HOPMax M TMpaBUaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIEIOBATENLCKOM, TBOPUYECKON U IPYTHX BUAAX JNEATEIBHOCTH, TOJTOTOBKE K Pa3HOOOpa3HOM
COBMECTHOH JICATEILHOCTH TIPU BBHITIOJHCHUH YYE€OHBIX, TO3HABATEIHHBIX 3a/1a4, BBHITOJHECHUU
XUMHYECKHX  OKCIIEPUMEHTOB, COCTaBJICHMHM  y4eOHBIX MPOEKTOB, CTPEMIICHUSX K
B3aUMOTIOHMMAHUIO ¥ B3aUMOTIOMOIIM. B TIPOLIECCE ITOW YUEOHOU ACATENHHOCTH, aHATU3UPYHUTE
CBOE TOBEJCHHE U MOCTYNKH CBOMX TOBAPHUIIEH C MO3WUIIMU MOPAIBHBIX U MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUMN MOCIENYIOMNX AEHCTBUIA;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYCCKUE HAYYHBIC MPEACTABICHUS O (PU3UYCCKUX CBOMCTBAX W COCTOSIHHIH,
COOTBETCTBYIOIIME COBPEMEHHOMY MOJAXO0Y Pa3BUTHs HAYKU U (YHIAMEHTAIbHBIX MPUHIIUIIOB
JUTSI TIOHUMAaHUS CYIIHOCTH KapTHH MHpa, NMPEJCTABICHUsS 00 OCHOBHBIX MPHHITAIIAX PA3BUTHS
MPHUPOJIBI, B3aMMOCBSI3SX YENOBEKa C MPUPOAHOW CpPENoid, O POJIM XUMHH B IMO3HAHUU ITUX
3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HAMIPABJICHHBIE HA MOTYYCHHE HOBBIX 3HAHUI B 00JIACTH XUMUH,
HEOOXOMMUMBIX JUIsI HaONIOJCHHWS 3a TMpoIeccaMd ¥ HAIlPaBICHHUSIMH, TI03HABATEIHLHOH,
WH(OPMAIIMOHHOW W YUTATENhCKON KYNBTYpHl, B TOM YHCIE HaBBIKK PabOThl ¢ Y4eOHBIMH
TEKCTaMHd  CaMOCTOSITEJIBHO,  CHPABOYHOH  JIMTEPATypod, JOCTYIHBIMH  TEXHUYCCKUMHU
UH(OPMAIIMOHHBIMU TEXHOJIOTHUSMU;



UHTEpeC K OOYYEeHHIO W TO3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U UCCIIEOBATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH U YPOBHsI 00y4EHUS B IIEPCIICKTUBE;

4) ¢popMHupOBaHHE KYJIbTYPbI 310POBbA

OCO3HAHME IIEHHOCTEH JKM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3I0POBbIO,
YCTAaHOBKA Ha 3/0POBBIA 00pa3 >KM3HM, OCO3HAHUE TIIOCIEACTBUH M HENPHUATHBIX BpPEIHBIX
NpUBBIYEK (YIMOTpeOJICHUE alIKoroJis, HAPKOTHKOB, KYPEHHS), HEOOXOJMMOCTb COOIIOICHUS
npaBui 0€30MaCHOCTH TMPH JIBUKEHUU C XMMHUYECKHMH BEIIECTBAMH B OBITY M 00OCHOBaHME
KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY HU3YYEHHIO Mpodeccuii W Tpynaa, OTHOIIEHHWE K TPYyAy U
pe3yJibTataM TpPYAOBOW JEATENILHOCTH, B TOM 4YHCJIE€ Ha OCHOBE NPUMEHEHHUS INPEIMETHBIX
3HaHUW 10 XUMHH, OCO3HAaHHBIH BBHIOOP WHAMBUAYAIBHON TPAaGKTOPHUH, MPOJOILKEHUE
00pa3oBaHus C y4CTOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTEH K XMMUH, CBA3SIM U yCIeXaMm,
YCIENHOCTh MpOodeccuoHanbHas 1eATeIbHOCTh U Pa3BUTHE HEOOXOIUMBIX YMEHHI, TOTOBHOCTh
a/IalITUPOBATHCS B TPOPECCHOHATIBHON cperie;

6) sK0JIOrNYecKoe BOCIIUTAHUE:

DKOJIOTUYECKOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HU Ha 3emiie, Ha OCHOBE €e
OCBEUICHUS, MOHUMaHUe IIEHHOCTEH 3/I0pOBOr0 W 0e30macHOro oOpasa >KW3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY MPHUHIMIY U MCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHUE MPUHIIUIIOB
coOnrofeHusl IpaBwil O€30IIaCHOrO0 TMOBEIEHUs MNpU paboTe ¢ BEIIeCTBAMHU, a TaKXKe B
YCTaHOBJICHHOM MOPSIKE, YIPOXKAIOIIEM 3/I0POBBIO U )KHU3HbB JIIOJIEH;

CHOCOOHOCTH TPUMEHSTHh 3HAHWS, IMOJYYEHHBIE NMPU HM3YYCHUH XHMHHU, IS PEIICHUS
3aja4, TPaHUI[ OKpYKaoIIeld MPUPOIHON Cpenbl, ISl MOBBIMIEHUS YPOBHS 0CO00il KyIbTYpHI,
OCO3HAHMSI TIIO0ATBHOTO XapakKTepa SKOJIOTMYECKHX NpoljeM M CrnocoOOB HMX pEHIeHHS C
MOMOIIbI0 METOJOB XUMHUH, HKOJOTHUYECKOTO MBIIUICHHS, HAaBBIKOB PYKOBOJICTBA HMU B
MI03HABATEIBHOM, KOMMYHHKATHBHOM 1 COIMANILHON cdepe. MpaKTHKa.

METANPEAMETPHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3ydbTaTOB HMMEIOTCA 3HA4YMMBble A1 (OPMHPOBAHUS
MHUPOBO33pEHUsl OOlIeHAy4YHbIE MOHATUS (3aKOH, T€Opus, NPUHLUII, TUIOTE3a, (haKT, cucrema,
IpoIecc, SKCIEPUMEHT U JpYyrue), KOTOpble MCIOJIB3YIOTCS B €CTECTBEHHO-HAY4HBIX
XUMHUYECKHMX IpeIMeTax M MO3BOJSIOT HAa OCHOBE 3HaHWM W3 3TUX NPEIMETOB (OPMHUPOBATH
IIPEACTABIICHUS. O LEJTOCTHOCTH HAyYHON KapTUHBI MUPA, U YHUBEPCAJIbHBIC HAYYHBIE [E€HCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), KOTOpbIE IO3BOJISIIOT 00€CHeuuTh
MOMOIIb K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO U SIBHO YUeOHOM IesTeTbHOCTH.

Ilo3naBaTe/IbHBbIE YHHBEPCAJbHbIC TEXHOJIOTHYECKHE TeCTBUS

ba3oBble Jjornueckne geicTBUs:

METO/Ibl HCHOJb30BaTh MPUEMbI JIOTUYECKOTO MBILIUICHUS TPU OCBOCHHUU 3HAHMM:
PACKpBITh CMBICT TIOHSATUH (BBIICTUTh UX XapaKTEpHbIE MPHU3HAKH, COXPAHUTHh B3aUMOCBS3b C
IPYTUMH TIOHSTHUSIMH), WCIONB30BaTh KOHIEMIMH JUIsi OOBSCHEHUS OTAENbHBIX (PaKTOB U
HaIpaBJeHUH, BRIOOPKY OCHOBAHUS W KPUTEPHs ISl KIacCH(PUKAIMN XUMUYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEHHE MPUYUHHO- MOCIEAYIOMINE CBA3H MEXKAY 00bEeKTaMU W3YYeHUs,
CTPOSAT JIOTUYECKHE pPaCCYyXIeHUsS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO AHAJIOTHAM), IEIaroT
BBIBOJIbI I BHIBOJIBI;

YMETh TPHUMEHSATH B TMPOIECCE TO3HAHUS TMOHATHN (MIPEAMETHBICE W METaINpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIONIh30BaTh B XUMHUH, MPEOOPa30BHIBATH IIMPOKO



INPUMEHSEMbIE B XUMHH MOJENbHBIE MPEJICTaBICHUS — XUMHUYECKHH 3HAaK (CHMBOJIMYECKUE
3JIEMEHTHI), XUMUYECKYI0 (OpMyNly U ypaBHEHHE, MEAUIMHCKUI PEXUM — TMPHU BHIIOJHEHUH
yueOHO-TTO3HABATENBHBIX 33J]a4 , C YY4€TOM J3THUX MOJCIbHBIX MPEJICTABICHUN BBISIBISATH WU
XapaKTepu30BaTh OT/AEIbHbIC MPU3HAKH H3Y4a€MbIX OOBEKTOB — JJIEMEHTApHBIX BEIIECTB U
(GU3MYECKUX TPUYHH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEYUS B U3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble uccienoBarejbcKue 1eHCTBUA |

YMETh WCIOJb30BaTh IMOCTABJIICHHBIC BOMPOCH B KAYECTBE WHCTPYMEHTA IO3HAHUS, a
TakKe B KauecTBE OCHOB [Uisi (pOpMHpOBaHHUS THUIOTE3 IO HAMPABICHUIO K MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

IpUOOpEeTEeHUE OMbITAa IO IJIAHUPOBAHUIO, OPraHU3allMUd U MPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOA0M MPOIecca, CAMOCTOSTEIEHO IPOTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTh OOOOILIEHUS W BBIBOABI IO pe3yjabTaTaM IPOBEICHHOIO OIbITA,
UCCIIEIOBaHMSI, COCTABIISIET OTYET O MPOJIEIaHHON padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BbIOUpaTh, aHAIU3UPOBATH U UHTEPIIPETUPOBATh MH(GOPMALIUIO PA3IIUYHBIX BHUIOB
1 (hOpM MPEICTABICHHUS, TOTYIaCMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONYJISIPHAS JIUTEpaTypa
0 XWMHYECKOMY COJEp>KaHUIO, CIpaBOYHbIE MOcoOus, pecypchl HWHTepHeTa), OIEeHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSTh Pa3IMyHbIe METObI M 3alPOCHI MPHU MOUCKE U 0TOOpe MH(pOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX IS BHITTOJIHEHUST Y4eOHBIX M TIO3HABATEIHHBIX 33a9
OTpECNIEHHOr0 THUIMa, MPUOOpPETeHHE OIbITa B O0JACTH HUCIHOIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, BIIQJCHHE KYJIbTYpPOW, aKTHUBHOE HCIOJIH30BaHUE Pa3IUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BHIOMpaTh ONTHMaJbHYIO (OpMy MpeAcTaBlIeHUs
uH(GOpMAIlMM W WUTIOCTPUPOBATH pellacMble 3a/1a4ll MEPEHOCHBIMU CXEMaMH, JHAarpaMMaMH,
apyrumu hopmamu rpaduKoB U UX KOMOUHAIUSAMU;

yYMETh HCIHOJB30BaTh M aHAIM3HPOBATh B Tpolecce y4yeOHOM M HCCIeI0oBaTeIbCKON
JESTSIIbHOCTH WH(DOPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SIMCTBA, CEIBCKOTO
X03SCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH MPUPOIHON CPeIbl.

KoMMyHUKAaTHBHBbIE YHUBePCAJIbHbIE TEXHOJIOTHYECKHE NeiiCTBHA:

HABBIKK 33JaBaTh BOMPOCH! (B XOJe Auanora M (Wiau) OOCYXKIEHHUS) MO CYIIECTBYIOIIEH
oOcyxmaemMold Teme, (OPMYIHPOBATH CBOM TPEAJIOKEHHS OTHOCHTEIBHO BBITIOJTHEHUS
NpeI0KEHHOH 3a/1a4H;

JOCTIDKEHUSI Pe3yJIbTaTOB, TOJYYEHHBIX B IO3HABATEILHOW JEATEIBHOCTH B YCTHBIX U
MUCPMEHHBIX TEKCTaxX; JelaTh MPE3CHTAlMI0 pPe3yJbTaTOB BBHIMOJIHEHHUS XHUMHUYECKOTO
SKCIIEpUMEHTa (J1a00OpaTOPHOTO OMBITa, J1TAOOPATOPHOW PabOTHI O HCCIETOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

METO/Abl COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABaTEeNbHOW U
HCCJIEIOBATENILCKON JEATENbHOCTH MpPHU BO3HUKHOBEHUHM IPOOJIEM Ha OCHOBE Y4e€Ta OOIIHX
MHTEPECOB U COTJIACOBAHUS MO3UIMKA (00CYXIEeHHs, 0OOMEH MHEHHSIMM, «MO3TOBBIE LITYPMBI»,
KOOpJAWHAIMS JEHCTBUH YYaCTHUKOB, ONPEACICHHE ONPENEICHHBIX 10 KPHUTEPUsSM KadecTBa
BBITTOJIHEHHOHN paboTHI U JApyTHE).

Pel"y.]'[ﬂTI/IBHLIe YHUBEPCAJIBbHBIC TEXHOJOIHYECCKHUE Z[eﬁCTBHﬂ:

YMCHHUEC CaMOCTOATCIIbHO OHNPCACTIATh HOCJIU ACATCIBHOCTH, IIJIAHUPOBATH, HW3Yy4aTh,
KOHTPOJHUPOBATbL W IIpHU HGO6XOI[I/IMOCTI/I KOPPEKTHUPOBATE CBOIO JACATCIBHOCTD, BI)I6I/IpaTI)
HanOoJee BCP(I)CKTI/IBHBIC MCTOABI PCIICHUA HAYUYHBIX U ITO3HABATCIIBHBIX 3a/1a4, CAMOCTOSATCIILHO
COCTaBJIATh WM KOPPEKTUPOBATH Hpe)IHO)KeHHBII)'I AJIrOpUTM )IGIZCTBPI?I IIprU BBIITIOJIHCHUHA



3alaHU C YYETOM TOJYyYEHHUs HOBBIX 3HAHHMHM H3Y4aeMbIX OOBEKTOB — BEIIECTB M PEAKIUH ,
OLICHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yjbTaTa 3asiBICHHOI 1LI€JTH, YMETh HCIIOJIb30BAaTh U
AHAJIM3UPOBATHL KOHTCKCTEI, IPCAJIaracMbIC B Q)YHHaMeHTaJIBHBIX 3aJaydax.

INNPEJAMETHBIE PE3YJIbTATbBI

B cocraBe npeIMETHBIX Pe3yJIbTATOB 10 OCBOCHHUIO COJIEPKaHUs, YCTAHOBIEHHOIO TAHHOU
denepanbHOl paboyeil mporpaMMoii, MOJIYYeHbI: MOJTYYeHHbIE 00y4aroIuecs UMEIOT Hay4yHbIe
3HAHUS, HABBIKM M JCHCTBUA, XapaKTEpHbIE /I MPEIMETHON o0sactu «XuMus», BUJIbI
JESATEIIbHOCTH 10 MOJIYy4YEHUIO HOBBIX 3HaHUH, UX SKBUBAJICHT, IPeoOpa3oBaHuE U MPUMEHEHUE B
Pa3JIMYHBIX BApUAHTAX. COBPEMEHHbBI U HOBBIM.

K koHmy obydenust B 8 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

e  PACKPBITb CMBICI OCHOBHBIX MOHSTHI: aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpOJHAs W HEHTpasbHas), BaJCHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHAas M MOJEKYJSIpHAas Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi J0Ji1 XMMUYECKOI0 3JIEMEHTa B COCAMHEHUSX, MOJISPHBIM.
00bEeM, OKCHI, KHUCIOTa, OCHOBA, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS,
XUMHUYECKas peaklus, KiaccuuKalus XUMUYECKuX BemecTB: [IpuHIUNbBI coeTMHEHUH,
Pexxum paznoxenusi, @opma npeBpaiienusi, Pexxum oOMeHa, DK30- U SHAOTEPMUUYECKUE
sBieHus, Pexum Ttepmuueckoro s¢@dexrta, aToM aroma, SJIEKTPOHHBIM ClOi aroma,
aTOMHass opOWTanh, paguyc aromMa, XWUMHYECKas CBs3b, TOJSAPHASS M HEMOJSpHAS
KOBAQJICHTHAsl CBSA3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas H0Js
BelllecTBa (MIPOIICHTHAS! KOHIIEHTpAIsl) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX IOHSTUH M MPUMEHATH 3TU
MOHSATHUSA MPU ONHMCAHUU BEIIECTB U UX MPOSBICHUN;

e WCIOJIb30BaTh XHWMHMUYECKYIO CHMBOJIUKY JJisi COCTaBlIeHUs (OpPMYJI BEHIECTB W
(hU3MYECKUX BEIECTB;

e OMpeeleHUuEe BaJCHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTEIECHU
OKHUCIJIGHHS DJEMEHTOB B OWHApHBIX COCJUHEHHSX, MPHHAJICKHOCTH BEIIECTB K
ONpeIeIEHHOMY KJlacCy CO€OUHEHHM 1o ¢opMmynaMm, BHAA XUMHUYECKHX CBS3EH
(xoBaJIeHTHas! M HIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e PacKpbIThb CMbICH nepuoandeckoro 3akoHa [[. M. MenpeneeBa: MOHATh MOHHUMaHUE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB 2JIEMEHTOB OT MX INOJIOkKeHuW B Ilepuoanueckon
CUCTEME, COXPaHUTb COXPAaHEHUE MAacC-BEUIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOraipo;

e Omnucarh U 0XapaKTepu30BaTh TaOINUYHYIO QopMy 35eMeHTOB [leproanueckoil CuCTeMBI:
MPEJICTaBUTh MOHATHUS «TJIaBHasg moarpynna (A-rpymma)» u «mobounas noarpynna (b-
rpyImma)», Maible W OOJNbIINE TEPHUObI, COOTHECTH 3HAYCHHS, KOTOPHIE HMEIOTCS B
tabnuie «[lepuomudeckas cucreMa dJIeMeHTapHbIX d7aeMeHToB Jl». . . MenneneeBa» ¢
YUCJIOBBIMUA DJJIEMEHTAMH aTOMOB 3JIEMEHTOB (COCTaB W 3apsija sapa, OOIIee YuCIIo
3JIEKTPOHOB U pacHpe/iesIeHUEe UX MO JIEKTPOHHBIM CJIOSIM);

e KJacCU(HUIIMPOBATh XMMHYECKHE AJIEMEHTHI, HEOPTAHHMYECKHE BEIIECTBA, XUMHYECKUE
CBOICTBa (110 BUTy U COCTaBY, BXOJISIINE B COCTAB BEUIECTB, MO TEIIOBOMY 3D PeKTy);

e  XapakTepu3oBaTh (OMHCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB Pa3TUIHBIX
KJIacCOB,  MOJTBEpXkAasi  ONUWCAHUE  NPUMEPAMH  MOJEKYJSIPHBIX  OCHOBAHUHU,
COOTBETCTBYIOIINX XUMHUYECKHUM BEIIIECTBAM;



e IPOTHO3UMPOBATH CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HMX KaueCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH TMPOTEKAHHSI XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;

e CONOCTAaBUTHb OTHOCUTEJIbHYIO MOJEKYJSPHYIO M MOJSPHYIO MacCy BEIIECTB, MAaCCOBYIO
JOJTI0 XMMUYECKOT0 3JIeMEHTa Mo (GopMylie COeIMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBECTU PACUETHI [0 YPABHEHUIO XUMUYECKOTO COCTOSIHUS;

e TPUMEHSATH OCHOBHBIC ONEpAllMUd MBICIUTEILHON NEATEIbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHE, 000OlIeHMe, cHcTeMaTH3alnus, KiacCUu(UKalus, BBIABICHHE MPHYUHHO-
CIIEICTBEHHBIX CBSI3€M — I M3Y4YCHHsS] CBOWMCTB BEIIECTB M E€CTECTBEHHO-HAYYHBIX
METOAOB TO3HAHUS — HAOIIOACHWE, HW3MEPEHUE, MOJCIUPOBAHHUE, OSKCIEPUMEHT
(peanbHBIN ¥ MBICIUTEIBHBIN) ;

e coOmronaTh MpaBHJa TEXHUYECKOTO0 OO0ECIeYeHus IMOCyloil U  J1abopaToOpHBIM
o0opynoBaHuEM, a TakKe MpaBuia OOpalleHHs C BELIECTBAMHU B COOTBETCTBUHU C
3¢ GEKTUBHBIMH 10 3aBEPIICHHUIO JA0OPATOPHBIX XUMUYECKUX OIMBITOB MO MOJIYYEHHUIO U
cobopy ra3zoo0pa3HbIX BeIIECTB (BOJOpOJa W ra3a), MPUTOTOBJICHUIO PAaCTBOPOB C
ONPEACICHHON MaccoW JI0JE€Hd PAcTBOPEHHsI BELIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI. IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIBIO UHIUKATOPOB PeHoI (JTakMyc, PTajienH, METUIIOPAHK U JPYTHE).

K xoHuy oOyuenust B 9 kJiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

e PacKpbITh CMBICI OCHOBHBIX IOHSTHI: XMUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, AaHMOH, TPOCTOE  BEUIECTBO,  CJOXHOE  BELIECTBO,  BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKas peakius, XUMHUUYecKas
CBsI3b, APQeKT arMocdepsl, MOJIb, MOJSPHBIA OO0BEM, PaCTBOP, OJICKTPOIUTHL.
HE3JICKTPOJIUTHI, 3JIEKTpoIuTHYecKas couuanu3anus, CocTosiHMe HOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMble U HEOOpaTUMBbIE COCTOSHUS,
OKHCIIUTENIbHO-XUMUYECKU-BOCCTAHOBUTEIbHBIE COCTOSIHUS, OKHCIIUTEIb,
BOCCTAaHOBUTENb, OKHCJIEHHE U BOCCTAHOBJEHHE, aJUIOTpONus, aM(pOTEpHOCTb,
XUMHYECKasl CBsA3b (KOBaJICHTHAs, MOHHAs, METANINUECKas), KpUCTAaNINUeCcKasi perieTka,
KOppO3Usl METAJUIOB, CIUIaBbl, ObICTpasi XuMU4ecKkas 00paboTKa, IpeeIbHO T0MyCcTUMAs
xkoHueHTpauus [TJIK BemecTsa;

e  MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX OCHOBHBIX ITOHSITHH U MPUMEHSTH 3TU NOHATHS
IIPY ONMCAHHUU BELIECTB U UX MPOSBICHMUIA;

e HCMOJNb30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUISI COCTaBI€HHMsS (OpPMYNIT BELIECTB H
(U3UYECKUX BEIIECTB;

e ONpEIEICHWE BAJICHTHOCTM M CTENEHU OKUCICHMSI DJIEMEHTApHBIX DJEMEHTOB B
COCIMHEHUSX, UUKIMYECKUN COCTaB, NPUHAMJIEKHOCTh BEIIECTB K OINpPEACICHHOMY
KJlaccy COeIMHeHMH 1o ¢opMmyiaM, BUA XHUMHYECKMX COEAMHEHHH (KOBaJIeHTHasd,
MOHHAsl, METAJIJINYECKasl) B HEOPraHMYECKUX COECTUHEHUSX, 3apsaj MOHA MO0 XMMHUYECKON
dopmyne, XxapakTep cpeibl B BOJHBIX pPacTBOpPAaX HEOPraHMYECKUX COEJUHEHUH, TUI
KpUCTAJIJINYECKasl peIIeTKa KOHKPETHOTO BEIECTBa;

e pacKpeITh CMbICH Tepuoauueckoro 3akoHa J[. M. MenzaeneeBa u pacmudpoBaTh €ro
MMOHMMAaHME: ONUCATh U OXapaKTepru30BaTh TabInuHyt0 Gopmy Ileproanyueckoit cucrembl
0a30BBIMU 3JIEMEHTAMH: BBIICIUTH MOHATHS «TJIaBHas MOArpynna (A-Tpymnmna)» u
«mobouHas noarpynmna (b-rpynma)», maneie u OoyiblIMe NEPUOJBI, COOTHECTH (HOPMBI,
KOTOpBbIE NMPHUCYTCTBYIOT B MEPUOANYECKOM. TabIUIIa, C YUCIOBBIMHU (DYHKIIMOHATBHBIMU
3JIEMEHTaMU 3JIEMEHTapHBIX aTOMOB (COCTaB M 3apsia sAApa, OOIIee YUCIO 3JIEKTPOHOB U
pacripesielieHue MX IO 3JEKTPOHHBIM CJIOSM), OOBACHSAET OO0IIMEe 3aKOHOMEPHOCTH B
COXPAHEHUHU CBOMCTB 3JIEMEHTOB M MX CBSI3€H B MpejesaXx MajblX MEPUOAOB U IIaBHBIX
MOATPYIII C YYETOM 3apsiia UX aTOMOB;



KIIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECCKHE
CBOMCTBa (IO BUAY M COCTaBYy BEIIECTB, BXOJSIINX B COCTaB BEUICCTB, IO TEIUIOBOMY
3¢ dekTy, 1Mo onpeaeNeHUIO CTETICHH OKUCICHHUSI OCHOBHBIX YJICMEHTOB);
XapaKTepu30BaTh (OMMCHIBATH) OOIIHE U XapaKTePHbIC XUMUYECKIE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIICCTB, IOATBEPXKIas OIMCAHWE IPUMEPOB MOJICKYJSPHBIX M HWOHHBIX
COOTBETCTBYIOIINX XUMUYECKUX BEIIECTB;

COCTaBUTh ypPaBHEHHUS DIICKTPOJUTUYCCKON IUCCOIMAIUN KHCIIOT, MIEI0YeH W COJIeH,
MOJIHBIE M COKpAILCHHBIC YpaBHEHHUSA, OOBSCHAIONIME HWOHHBIM OOMEH, ypaBHEHUS,
MOJITBEPKTAIONIHE CYIIECTBOBAHNE I'€HETUYCCKON CBSI3U MEXKy BEIIECTBAMH Pa3IHUHBIX
KJIaCCOB;

PaCKpBITh CYITHOCTh OKHUCIIHTEIBHO-BOCCTAHOBUTEIBHBIX METOIOB MyTEM COCTABIICHHS
Oaanca Oananca 3Toro dananca;

MPOTHO3UPOBATh CBOMCTBA BEIIECCTB B 3aBHCUMOCTH OT HMX HArpy3K, BO3MOXKHOCTH
MPOTEKAHUS TPUPOIHBIX SBICHUI B PA3TUYHBIX YCIOBUSIX;

COIOCTAaBUTh OTHOCUTEIIFHYIO MOJICKYIISIPHYIO U MOJISIPHYEO Maccy BEIIECTB, MacCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTa 1Mo (Gopmysie COCIMHEHHs, MAaCCOBYIO OO BEIIECTBA B
pacTBope, MPOBECTH PaCUEThI M0 YPABHEHUIO XUMUYECKOTO COCTOSHHSI,

coONoaTh TpaBWIa HUCIOJB30BaHUS XMMHUYECKOH TOCYyasl H  J1TaOOpaTOPHOTO
o0OpyJOBaHUs, a TaKKe NpaBuWia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
3¢ (HEKTHBHBIMU I10 BBITIOJHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OTIBITOB I10 MOJIYICHUIO U
cOopy ra3000pa3HbIX BEUIECTB (AaMMHUAKA U YIJIEKUCIIOTO rasa);

MPOBEJICHUE, TOATBEPKICHHE KavyeCTBa COCTaBa pa3IMYHBIX BEIICCTB: PaclO3HABATh
ONBITHBIM METOJIOM XJIOpHUI-, Opommn-, Homua-, kapOoHar-, ¢ocdar-, CUIHKAT-,
cynbdar-, TUAPOKCHI-MOHBI, KATHOHbI aMMOHHSI M HMOHBI M3YYCHHBIX METaJIOB,
COJIEPIKaIMXCS B BOJHBIX PACTBOPaX HEOPTAaHHMUYECKUX BEIIECTB. ;

MPUMEHSTh OINEpallid OCHOBHOW MBICIUTEIFHON JEATEIbHOCTH — aHalM3 U CHUHTES3,
cpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3allis, BBISIBICHUE TPHYNHHO-CIICACTBCHHBIX CBS3eH
— JUISL U3Y4YEHHSI CBOMCTB BEIIECTB M ECTECTBEHHOTO TEYCHUsS, €CTECTBCHHO-HAy4YHbBIC
METOJIbI TIO3HAHWSI — HAOJMIOJCHUE, W3MEPEeHHEe, MOJCIUPOBAHUE, JKCIECPUMEHT
(peanbHBIN U MBICTUTETBHBIN).
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