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IMNOACHUTEJIbBHAS 3AIINCKA

[IporpamMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBIEHA HA OCHOBE
TpeOOBaHMIT K pe3ylbTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOW MPOTpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeactaBieHHbIX B PI'OC 00O, a Taxxe Ha OCHOBE (eiepalbHON paboyei mporpaMMbl
BOCIHUTAHMS U C YUETOM KOHIICTILUH MPENoIaBaHus yueOHOro npeameTa « XuMusi» B 00pa3zoBaTesIbHbIX
opranu3zanusax Poccuiickoit denepanuu.

[TporpamMma mo XxumMuu JaéT MpeCTaBICHUE O IENsIX, 00IIeH cTpaTerui 00ydeHusl, BOCTUTAHUS
U pa3BUTUSA OOYy4AIOMIMXCS CPEACTBAMH Y4eOHOrO IIpeaMeTa, YCTaHABIMBAeT 00s3aTelbHOE
MIPEAMETHOE COAEPKAHKE, PETyCMATPUBAET PACIPEIEICHUE €r0 M0 KJIACCaM U CTPYKTYpPUPOBAHUE 10
pazzenaM M TeMaM [pOTrpaMMbl [0 XUMHH, OIPEACNAeT KOJIMYECTBEHHbIE M KAuECTBEHHBIE
XapaKTEPUCTUKUA COJIECP’KaHUsI, PEKOMEHAYEMYIO IOCIEAOBATEIIbHOCTh U3YyUYEHUSI XUMHH C y4ETOM
MEXIIPEJAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO TIpOIlecca, BO3PACTHBIX
0COOCHHOCTEH 00y4YaromIUXCs, OMpeeNseT BO3MOXKHOCTH IpeaMeTa Ul pealu3anuud TpeOoBaHM K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTEeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a TakkKe TPeOOBaHWI K pe3yibraraM OOy4YeHHS XMMHHM Ha ypOBHE eI H3ydeHUs
IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JEATEIIEHOCTH 00YYaroIIerocsi o OCBOSHUIO
y4eOHOr0 Co/IepKaHus.

3HaHHE XUMHUHU CIYXHT OCHOBOH s (OPMUPOBAHUS MHUPOBO33PEHHSI OOYUaAIOUIETrocs, €ro
MPEACTABICHUI O MaTepuaIbHOM EIMHCTBE MHUPA, BAXKHYIO POJIb UrparoT (HopMUpYEeMble XHUMHEH
MPEACTABICHUS O B3aMMOIPEBPAILICHUSIX SHEPIHMH W 00 JBOJIOIMH BEIIECTB B MPUPOJAE, O IMYTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOIA,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MPOOIeM 3IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH ISl CaMOpa3BUTHS M (POPMUPOBAHUS KYJIbTYPHI
JIMYHOCTH, €€ 001el 1 (QyHKIIMOHATIBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHME MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOyuarommxcs,
HaBBIKOB UX CAMOCTOSITEJIbHON Y4eOHOW JESITENIbHOCTH, DKCIMEPUMEHTAIBHBIX M HUCCIEIOBATEIbCKUX
YMEHUN, HEOOXOJUMBIX KaK B IOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOU EATETLHOCTH;

3HAKOMHUT CO CIEeNU(UKON HAydHOTO MBIIUICHHS, 3aKIabIBAET OCHOBHI 1IEJIOCTHOTO B3TJIs1a HA
€IMHCTBO MPHUPOJBI U YENOBEKa, SBISETCS OTBETCTBEHHBIM JTarioM B ()OPMHUPOBAHUU €CTECTBEHHO--
Hay4YHOU IPAMOTHOCTH O0YJarOIIUXCS;

CrocoOCTBYET (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00yJaIOIINXCS.

JlaHHbBIE HAIIpaBJICHUS B 00yYEHUH XUMHUH 00€CTIeUNBAIOTCS CIIEIU(UKON cofepKaHus yaeOHOTO
MpeaMeTa, KOTOPBIA SIBISIETCS TIEarorMuecK alallTUPOBAHHBIM OTPaKEHHUEM 0a30BOM HAYKH XHMHH
Ha ONPEAECIEHHOM dTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHS OPHUEHTHPOBAH HAa OCBOCHHE
O0Oy4aloIUMHUCST CUCTEMBl TEPBOHAYAIBHBIX MMOHSATHN XHMHH, OCHOB HEOPTaHWMYECKONW XHMHU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPTraHNYECKON XUMHUH.

CtpykTypa cofeprKaHus MPOTPpaMMBbI TT0 XUMHH CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO T0JIX0/1a
K e€ n3yuenuto. CopepkaHue CKIaAbIBACTCS U3 CUCTEMBI IOHITUI O XUMUYECKOM 3JIEMEHTE U BELIECTBE
U CUCTEMBl TIOHATUNA O XUMHUYeckoi peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHHU30BaHBI IO
MIPUHITUITY TTOCJIEI0BATEILHOTO Pa3BUTHS 3HAHWN HAa OCHOBE TECOPETUUYECKUX MPECTABICHUN Pa3HOTO
YPOBHSI:
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— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBICHUH 00 AIIEKTPOIUTHUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHMUS pacCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU TIOJYUYEHHBIX U
OCMBICIICHHBIX ()aKTOB, PAa3BUBAIOTCS TOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJHSS
GyHKIUM OOBSCHEHUS U MPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELECTB.

OcBoeHue MPOrpaMMBbl IO XUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O XUMUYECKOU
COCTABJIAIOLIEH HAYYHON KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHOUN NPUPO/IbI, IEHHOCTHOI'O OTHOIIEHUS K
Hay4HOMY 3HaHHUIO U METOJaM IO3HaHWS B Hayke. M3yueHue XMMHUHM MPOUCXOIUT C MPUBICUYCHUEM
3HaHUH U3 paHee U3YYEHHBIX YUeOHBIX MpeaMeToB: «OKpyx)aromui Mupy, «bromorus. 5—7 Kinaccel» u
«®Dusuka. 7 Kjmaccy.

[Ipyn u3ydyeHUM XUMHH MTPOUCXOIUT (HOPMHUPOBAHHME 3HAHUN OCHOB XHMMHUUYECKOW HAYyKH Kak
00JaCTH COBPEMEHHOTO €CTSCTBO3HAHMS, MPAKTUICCKOW NEATEITHbHOCTH YEJIOBEKAa M KaK OJIHOTO W3
KOMITOHEHTOB MUPOBOW KYJNbTYpBI. 3a/iadya y4yeOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEHWIIMX (HaKTOB, MOHITHU, 3aKOHOB U TEOPETHYECKHX IOJIOKEHUI,
JOCTYITHBIX 000OIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKd, B MPUOOIICHUH K HAyYHBIM
METOJIaM ITO3HAHUS MMPH U3YYCHUU BEIIECTB U XUMHUYCCKUX pEakiuid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHHUH U UX IPUMEHEHHH B YUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIIeI0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUH TIPaBUII O€30M1aCHOT0 OOpallleH sl ¢ BEIIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Tpu u3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHuUs BAXKHOE 3HAYCHUE TPHOOPEIH
TaKue 1eNH, KakK:

— (opMHUpOBaHHE HHTENIEKTYAIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMO0Opa3oBaHHUIO,
COTPYTHUYECTBY, CaMOCTOSITEIHPHOMY MPHUHSITHIO PEIICHUH, CIIOCOOHOM aaanTUpOBaThcs K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOE TMpUOOIIeHHEe OOyJaronmxcsi K
CaMOCTOSITENTHOM TO3HABATEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMUPYIOUIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHHe YCIOBHM, CHOCOOCTBYIONIMX MPUOOPETEHHUIO OO0YYalOMMHUCS — OIIbITa
Pa3HOOOpa3HOM JEesATEIHbHOCTH, TO3HAHWS MW CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

— (¢opMupoBaHue o01Iel (YHKITMOHATFHON U €CTECTBEHHO-HAYUYHOH TPAaMOTHOCTH, B TOM YHCIIe
YyMEHUU OOBSICHATh W OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpA, HWCIOJIb3YysS 3HAHUS W OTIbIT,
MOJTyYEHHBIE TIPH U3YYECHUU XUMHUU, IPUMEHSTh UX TIPHU PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U
TPYJIOBOH NEATEIbHOCTH;

— (dopmupoBaHue y OOYYarOMIMXCS TYMAaHUCTUYECKUX OTHOIICHUHN, MOHUMAHHS IEHHOCTH
XUMUYECKUX 3HAHUH TSl BEIPAOOTKU SKOJIOTHUECKH IEI€CO00pa3HOTO MTOBEACHUS B OBITY M TPYIO0BOI
JESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIHUTAHUIO Ha
OCHOBE YCBOEHHS OOINEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiis u
HaIpaBJIEHHOCTH JAJILHEUIIIET0 00yUeHUS.

OO6miee 4YMcIO 4YacoB, OTBEAEHHBIX MJIs W3yYEHUS XHMHHM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, coctaBinseT 138 gacos: B § kiacce 70 yacoB (2 yaca B Hezeno), B 9 kimacce — 68 gacos (2
yaca B HEJICIIO).
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COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMUM B )KM3HU 4YEJIOBEKAa. XMMUSA B CUCTEME HayK. Tejla U BelecTBa.
®usnueckue CBOKWCTBA BELIECTB. ArperarHoe cocrosiHue BeulecTB. [loHATHE 0 MeTOmax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENIBbHAs aTOMHAast Macca. OTHOCHUTEIbHAsA MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monbs. MossipHas macca. B3auMOCBsA3b KOJIMYECTBA, MAacChl U 4uCia
CTPYKTYPHBIX €IMHHULL BenlecTBa. Pacu€rsl mo popMysiaM XMMHUUECKUX COECTUHEHUH.

®u3nuecKrue U XUMUYECKUE SBJICHUSA. XUMHUUECKasi peaklus U e€ IPU3HAKU. 3aKOH COXpaHEHUs
Macchl BelIecTB. XUMHUYecKue ypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuil (CoequHEeHHs,
pasnoKeHus, 3aMeIeHus1, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW MOCYAOW, MpaBuiaMH paboThl B naboparopur U mHpuéMaMu
oOparieHust ¢ 1a6opaTopHbBIM 000PYAOBaHHEM, U3YUYECHHUE U ONMCAaHUE (PU3HUECKUX CBOMCTB 00pa3IoB
HEOPraHUYeCKHX BEIeCTB, HaOMoJeHue (u3nuecKux (IJIaBJICHUE BOCKA, TasHUE JibJa, PaCTUPAHHE
caxapa B CTYyIIKE, KUIIEHUE U KOHJEHCALMA BOJbl) U XMMHUYECKHX (FOpPEHHME CBEUHU, IPOKATUBAHUE
MEIHOU MPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KUCIIOTON ) SIBIIEHUH, HAOII0IeH!E U OTICAHNE PU3HAKOB
MPOTEKAHUS XUMHUYECKHX peakiuil (pa3nokeHHEe caxapa, B3aUMOJICHCTBUE CEPHOH KHCIOTHI C
xjopusioM Oapus, pasnoxenue ruapokcuna mMeau (II) mpu HarpeBanuu, B3auMozeHCTBHE Xkele3a ¢
pactBopom conu Meau (II), m3yuenume crmocoOOB pa3zaenieHus CMeceil: ¢ TOMOIIbI0 MAarHuTa,
buabTpOBaHUE, BBHIMAPUBAHUE, AUCTUIULSIMS, XpoMarorpadus, MPOBEIECHHUE OUYMCTKU MOBAPEHHOU
COJM, HaONIOJEHHE M ONHUCAHHWE pPe3yJbTaTOB IPOBEIEHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MAcChl, CO3/IaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaHeiiinue npeacraBuTe/IM HEOPraHNYeCKNX BellecTB

Boznyx — cmecs ra3oB. Cocras Bo3ayxa. Kuciopon —snemeHnT u npocToe BemecTBo. Haxoxnenue
KHCIIOpo/la B mpupoae, (u3uueckue M XUMHUYECKHe CBoiicTBa (peakiuu ropeHus). OKCHIBI.
[Ipumenenue xucmopoma. CrocoObl MOTyYEHUs KUCIOpOAa B JTAOOPATOPUM M TMPOMBIIIJICHHOCTH.
Kpyrosoport kucnoposa B npupojae. O30H — alsIoTponHas MOAUPUKALIS KUCIOPOa.

TemnmoBoit 3¢deKkT XUMHUYECKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHHS, 0JK30- U
9HAOTEPMHUUECKHE peaKUU. TOIUIMBO: Yroib U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TaPHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxkenue Bojopoaa B mpHupoje, pusndeckue u
XHUMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BbI MomydeHus1. KuciaoTs! u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. HacelmenHesle u
HEHaCBILIEHHbIE PacTBOPHI. PacTBOprMOCTh BemiecTB B Boje. MaccoBast 101sl BEIIECTBa B pacTBOPE.
Xumuueckue cpoiictBa Boabl. OcHoBaHusA. Posib pacTBOpoB B INpHpOAE M B JKU3HM YEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.
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Knaccudukanuss Heopranmueckux coeamHeHuil. Oxcuapl.  Krnaccugukamuss — OKCHIOB:
cosieoOpa3zymonue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. HomeHnkmatypa
okcu0B. Du3nyeckue u XMMUYECKHE CBOMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcnoBanus. Knaccudukanust ocHOBaHHI: 1IET0YU U HEPACTBOPUMBIE OcHOBaHUs. HomeHkiatypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loirydueHne oCHOBaHUM.

Kucnorel. Knaccudpukanuss kucinor. Homenkmatypa kucinor. Pusndeckue M XUMHUECKHE
cBoicTBa KUCIOT. Psin aktuBHOocTH MetaiuioB H. H. bekerona. [lonydyenue kucnor.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4eckue cBoicTBa cojied. [lomyduenue conen.

['eneTnyeckas CBsSI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OMpeJeNiCHHE COJICpKaHUs KHUCIOopoJa B BO3/AyXe, MOJy4YeHHe, coOupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCJIOPOJa, HAONIOJEHUE B3aHUMOJCIHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HHKHOBEHHSI U TMpPEKpalleHUs TopeHus (moxapa), O3HaKOMIIEHHE C
o0pa3laMu OKCHIOB M ONHMCAaHUE WX CBOWCTB, MOJyYeHHE, COOMpaHME, PaclioO3HABAHUE U HM3YYECHUE
CBOHMCTB Bojopoaa (ropeHue), B3aummojencTtBue Bomopoga ¢ okcuaom wenu (II) (Bo3moxkHO
UCIOJIb30BaHUE BHUJEOMATEpHUANOB), HaONIO/eHHe OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOJb,
UCCIIeIOBaHHEe OCOOEHHOCTEH PAcTBOPEHHMSI BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJIICHHE
pacTBOpPOB € OMPEACIEHHON MAacCOBOW JOJIEM pacCTBOPEHHOIO BELIECTBA, B3aAUMOJACHCTBHE BOJBI C
MeTaJjlaMi (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BAaHUE BUJEOMATEPHUANIOB), HCCIEIOBAHUE
0o0pa3l0OB HEOPraHMYECKHUX BEIIECTB Ppa3MUYHBIX KIACCOB, HAOIIOJCHHE W3MEHEHUS OKpPacKu
WHIMKATOPOB B pacTBOpax KHUCIOT M IeJoyeil, m3ydyeHue B3ammojeicTBusi okcuga meau (II) c
pacTBOPOM CEpHOM KHCJIOThI, KHUCJIOT C MeETalylaMH, peakUuil HeWTpanuzanuu, [OIyYeHHE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOI0 MeTajljla APYTUM W3 PAcTBOpA COJIM, pEIICHHE
SKCIEPUMEHTAJIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUUECKUX COSAUHEHUIN».

Iepuoanyecknit 3axkon u Ilepumoamyeckass cucremMa xuMu4yeckux djiemenros . H.
MenpeneeBa. CrtpoeHne aTroMoB. XuMHU4Yeckasi CBsi3b. OKHCIMTEJbHO-BOCCTAHOBHTEJbHbIE
peakuuu

[lepBble MOMBITKM KIACCUPUKAMM XUMHUYECKHX 3JIeMeHTOB. [loHATHE O Ipymmax CXOJHBIX
JJIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMENIBHBIE METAJUIbl, TJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBI.

[Iepnonnueckuit 3akoH. [lepunoguueckas cucrema xuMmudeckux sineMeHToB JI. 1. Menpeneesa.
KopoTtkonepuoanas u JyimHHONEpHoaHas ¢opMbl Ilepuoanueckoil cuCTEMbl XUMHUECKUX 3JIEMEHTOB
. 1. Menneneesa. [lepuoae! u rpynmnsl. PU3n4eCcKuil CMBICI IIOPAIKOBOIO HOMEpa, HOMEPOB IEpPUOIa
U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osoyek aToMoB mepBbIX 20 xumuueckux 3nemMeHToB [lepuonndeckoit cucremst 1. 1. Menaeneesa.
XapakTepucTUKa XMMHUYECKOrO 3JIEMEHTa 10 ero mnonoxeHuto B Ilepuoanueckon cucreme [I. .
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHsS pajuyca aToOMOB XHMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM M IIEPUOJIAM.

3nauenue Ilepumonmyeckoro 3akoHa u Ilepuoauueckoil CHCTEMbl XMMHYECKHUX 3JIEMEHTOB JIS
pa3BuUTHS Hayku U npakTuku. [[. . MeHneneeB — yu4€HbIN U rpakJaHUH.

Xumudaeckasi cBsi3b. KoBasieHTHas1 (MOJsipHAsT U HETIOJSIPHAS) CBSI3h. DJIEKTPOOTPHUIATETHHOCTD
XUMHUYECKHX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenp oxucieHus. OKHCIUTEIBbHO--BOCCTAHOBUTENBHBIE peakuuu. IIporeccsl OKuCIeHus U
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:
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U3y4eHHE OOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCHIA ITUHKA C
pacTBOpaMH KHCJIOT U ILIEN0YEH, MPOBENECHNUE ONBITOB, WILIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX peaKklnil (ropeHue, peakliuu pa3ioKeHHsl, COeTMHEHUS).

Meosicnpeomemnwie ceazu

Peanuszanus MeXIpeIMETHBIX CBsI3ed MPU U3yYEHUH XUMHUH B 8 KJIaCcCE OCYLIECTBIIETCS Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IOHATUN, TaK W IOHSTHUH, SBIAIOLIUXCA
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKIIA.

OO0mue ecTecTBEHHO--HAy4YHbIe TMOHATUA: HAY4YHBIA (PakT, THIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, KJaccu(UKaIus, IepUuoAUYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE,
MOJEJIb, SIBJICHHE.

®du3Mka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI, PAJIHOAKTUBHOCTb,
MOJIEKYJa, 3JIEKTPUUYECKHUIl 3apsij, BEUIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, ras,
(bu3nyecKkre BeITMUMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOABI, MOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakus

[Iepnonnueckuit 3akoH. [lepnoandeckas cucreMa xuMmudeckux snemeHToB 1. M. Menneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTHM B U3MEHEHUHM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KallUsl, KaJbLMS M HMX COCAUHEHUHM B COOTBETCTBUU C IIOJIO)KEHHUEM DHIIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKOHN CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THUIA KPUCTAINIMUECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIeCTB. XMMHUYECKUE CBOICTBA BEILECTB,
OTHOCAIIMXCSA K pa3au4HbIM KJIaccaM HEOPraHMYECKUX COCAVMHEHUM, TEeHETHYeCKass CB3b
HEOPraHUYECKHUX BEIIECTB.

Knaccupukanus XMMHYECKUX peakiMid MO pa3iiYHbIM MpHU3HaKaM (10 YHUCIy U COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3 (EKTy, 0 U3MEHEHUIO CTETEHEH OKUCIIEHUs
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTHUMOCTH, MO YYacTHIO KaTanau3aTopa). JK30- U 3HIO0TEPMHUYECKHE
peakuuu, TepPMOXUMHUYECKHE YPABHEHMUS.

[Tonatue o ckopocTH xumuyeckod peakuuu. I[loHartue o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKHUX peakuusax. [[oHATHE 0 rOMOreHHBIX M IeTeporeHHbIX peakuusax. [loHsaTue o kartamuse.
[IonsaTHEe 0 XMMUYECKOM paBHOBECUU. DAKTOPBI, BIUAIOIMIME HA CKOPOCTh XMMHUYECKOW pEaKUuu U
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  JJIEKTPOHHBIA  OalmaHC  OKUCIMUTENBHO-
BOCCTaHOBUTENBHON peakiny. COCTaBlIEeHNE YPABHEHUH OKUCIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKIINM
C MCIIOJIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust SIEKTPOIUTHIECKON TUCCOLMAIIAN. DIIEKTPOIUTHI U HEATEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHHu3M TUCCOLMAINU BEIIECTB C Pa3IMYHBIMU BUJIaMU XUMHUYECKOU CBA3U. CTENEHb AUCCOLUALINH.
CunbHble U crabble AIEeKTPOIIHUTHI.

Peaknun wonHOro OOMEHa. YCIOBHS TMPOTEKAHUS PEAKIUA HMOHHOTO OOMEHa, TOJHBIE M
COKpalll€éHHbIE WOHHBIE YypaBHEHUs peakuuid. CBOMCTBAa KHCIOT, OCHOBAaHMM M COJIEH B CBETE
MPEJCTaBICHUNA 00 ANMEKTPOIUTUYECKON nucconuanuu. KauecTBeHHbIE peakiuyu Ha MOHBL. [loHsTHE O
TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:
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03HAKOMJICHHE C MOJICTISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTaHUYECKHX BEIIECTB — METAIIOB U
HeMeTalyIoB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATPHUS), HCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOM peakuuud OT BO3JCHCTBUS  pa3M4yHBIX (PAKTOPOB, HCCIEIOBaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoOIlecca AMCCOIMAIMM KHUCIOT, ILIeNo4Ye u cosel
(BO3MOYKHO MCIIOJIB30BaHUE BHJIE0O MATEPUANIOB), IIPOBEICHHUE ONBITOB, MWILIIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (00pa3oBaHME OCajJKa, BBIICICHUE ra3a, 00pa30BaHUE BOJBI),
OTBITOB, WJUTIOCTPUPYIOUINX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHid (ropeHue,
peaKuuu pasjoKEHUs, COEIMHEHHUs), pPACIO3HABAHHE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIEHNE YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMeTa/uuibl M UX coeIMHEHUS

OOmast xapakTepucTuka rajoreHoB. OCcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENCHH
okucienus. CTpoeHue u Gu3ndeckue CBONCTBA MPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUUYECKHE CBOWMCTBA
Ha TpuMepe XJopa (B3auMOJEHCTBHME C MeTajllaMH, HEeMeTalaMH, IIeJIo4aMu). XJIOPOBOAOPO/IL.
ConsiHast KUCIIOTa, XHUMUYECKHE CBOWMCTBa, MOJy4deHHE, IpuUMeHeHue. JlelicTBue xJjiopa u
XJIOPOBOOPO/Ia HA OpraHu3M 4ejioBeka. BakHel e XI0puabl U UX HAXOXKJIEHHUE B IPUPOJIE.

O6mass xapakrtepuctuka ds1eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJIOTpOITHBIE MOAU(UKALIMY KHCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOI,
CTpocHHE, (PU3NYCCKUE U XHMHUYECKHE CBOHCTBA. OKCHIBI CEephl KaK IMPEACTABUTEIN KHUCIOTHBIX
okcuaoB. CepHas KucIoTa, PU3NYECKUE U XUMHUYECKHE CBOMCTBA (0OIIMe KaK MpeACcTaBUTENs Kilacca
KHCIOT U crneuuduueckre). XUMHUECKUE PEaKklvu, JeKallle B OCHOBE MPOMBIIIJIEHHOTO crocofa
MOJTy4eHUs1 cepHOM KHUCIOThL. [Ipumenenune cepHor KuciaoThl. COIM CEpHOM KUCIOTHI, KaueCTBEHHAs
peaknust Ha cynb(ar-uoH. Haxoxxaenne cepsl u €€ CoeIMHEHHH B IpUpoie. XUMUYECKOE 3arpsi3HEHHIE
OKpYXarolen cpeabl COSAMHEHUSIMH Cepbl (KUCIOTHBIC IO/, 3arpsi3HEHUE BO3[yXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaIleHHS.

O6mas xapaktepuctuka anemMeHToB VA-rpymnmbl. OcCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEePHBIE
CTENEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHE B MNpHpoje, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupoae. AMMHAK, ero (pu3nMdeckre M XMMHYECKHE CBOWCTBA, MOJyuYeHUE U
npuMmeHenne. Conu aMMOHUSA, UX (QU3NYECKHE U XMMHUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ monydeHue, Gu3ndeckue U XUMUUECKHE CBOMCTBA
(oOmue Kak MpeACTaBUTENs Kiacca KUCIOT M crnenududeckue). Mcnoap30BaHre HUTPATOB M COJICH
aMMOHHS B KayeCTBE MHHEPAIbHBIX YAOOpEeHUN. XUMHUYECKOE 3arpsi3HEHHE OKpPYKAroIIel Ccpembl
COCIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3JyXa, MOUYBBI U BoAo&MOB). dDocdop,
ajutoTporHbie Moaudukanuu Gocdopa, puznueckue u xumudeckue cpoiictra. Oxkcua dpochopa (V) u
dbochopnas kucnora, pu3nUEcKre U XUMUUECKUE CBOMCTBA, nmojyduenue. Mcnonbp3oBanue ¢ocdaToB B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mass xapaktepuctuka d1eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHUST aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHs. YTJIEepoj, aUIOTPONHblE MOIU(UKALMU, PaclpOCTpaHEHUE B
npupojie, puzndeckue W XUMHUYECKHE CBOMCTBa. AjncopOuus. KpyroBopor yriepoma B mpupoe.
Oxcunsl yriepoja, ux (u3MUeckne M XUMHYECKHE CBOWCTBA, JEWCTBHE HA >KMBBIE OPraHU3MBI,
MOJIy4eHHUe U pUMEHEHHE. DKOJIOTHUeCKre MPoOIeMbl, CBI3aHHbIE ¢ OKcuaoM yrieponaa (IV), runoresa
rJI00aJTbHOTO MOTEIUIEHUST KJIMMaTra, MapHUKOBBIA 3(¢ekT. YroipHas KUCIOTa M €€ CONM, HuX
(hu3UYecKre U XUMHYECKUE CBOMCTBA, MOJyueHre U mpuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SIICTBE.

[TepBoHayanbHbIe TOHITHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSX yrieponaa (MeTaH,
9TaH, OJTWUJIEH, AaUeTW/IeH, JTaHOJ, TJUIEPUH, YKCycHas Kuciora). I[IpuponHble HUCTOYHUKHU
YTJIEBOJIOPOIOB (YTOJIb, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTku (OCH3UH), UX POJIb B OBITY
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1 nnpoMbIiieHHOCTH. [ToHsATHE 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX : )KUpaX, OeKax, yrieBoaax — i uxX
pOJIM B JKU3HU YeNloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MoyydeHHuEe U mpuMeHenue. CoeMHeHus
KkpemHusi B mpupone. OOmue npencrasinenus o0 oxcuae kpemuus (IV) u kpemMHUEBO#l Kuciore.
CunuKaTel, UX UCTIOJIB30BAaHUE B OBITY, B IPOMBINIJICHHOCTH. BaxkHEHIINe CTPOUTEIILHBIC MAaTEPUAITBL:
KepaMHuKa, CTEKJO, IIeMEHT, OeTOoH, kene300eToH. I[IpoOiieMbl 6€30MacHOTO HWCIOIB30BaAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

U3ydYeHHe O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, MPOBEACHHE
KAueCTBEHHBIX PEAKIUH Ha XJIOPHUA-UOHBI M HAOIIOJCHHE NPHU3HAKOB WX MPOTEKAHHUS, OIBITHI,
oTpakamue (QU3NYECKUEe M XHUMHYECKHE CBOWCTBA TaJOTEHOB W HMX COCTUHEHUI (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpa3namMu XJOPUJOB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO HCITI0JIb30BaHUE BUI€OMATEpUAoB),
Ha0JII0IeHNe Tporiecca OOYTIIMBaHUS caxapa ToJ[ ACHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI,
U3Y4EHHE XMMUYECKUX CBOWCTB pa30aBI€HHON CEPHOM KUCIIOTHI, IPOBEAECHNE KaueCTBEHHOW peakiuu
Ha cynb(aT-uoH U HaOII0IeHNe PU3HaKa e€ MPOTeKaHusl, O3HAKOMJICHHE ¢ (PU3UYECKUMU CBOMCTBAMU
a3oTa, pochopa 1 uxX coeAMHEHH (BO3MOXKHO HCIIOIb30BaHKE BUAEOMATEPUAIOB), 00pa3liaMu a30THBIX
1 GochopHBIX yHOOpeHUH, MoTydeHne, COOMpaHne, paclo3HaBaHUE W U3YYCHHUE CBOWCTB aMMHUAKa,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha MOH aMMOHHS W (ocharT-uOH M W3YYCHHE MPU3HAKOB UX
MPOTEKAaHUs, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHON Aa30THON KHUCJIOTHI C MeAbl0 (BO3MOYKHO
HCIOJIb30BaHUE BUICOMATEPHAIIOB), H3yUYE€HUE MOJIETICH KPUCTAJUIMUECKUX PEIIETOK anMasa, rpagura,
¢dymiepeHa, 03HAKOMIICHHUE € TTPOIIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM NIPOTHMBOrasa, IIOJydyeHHUE, COOMpaHue, paclo3HABaHUE M HW3YYCHHUE CBOWCTB
YIJIEKUCIIOTO rasa, MpOoBEJCHHE KaueCTBEHHBIX PEaKiuii Ha KapOOHAT U CHIMKAT-UOHBI U U3y4YCHHE
MPU3HAKOB MX MPOTEKaHMUs, 03HAKOMJICHHE C MPOAYKIMEN CUIMKATHOM MPOMBILIIIEHHOCTH, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTallIbl U UX COCTMHECHHS.

MeTa/uibl M UX COeIMHEHUSI

OO0mas xapaKTepUCTHUKAa XUMHUECKHUX DJIEMEHTOB — METaJUIOB Ha OCHOBAHUU WX TOJOXKEHUS B
[lepuonnueckoii cucteMe xumuueckux snemeHToB JI. . MenaeneeBa u crpoenus atomoB. CTpoeHue
METaJUIOB. MeTallmnyecKkas CBs3b U METAIUTNYECKAs KPUCTALNTHYECKAs PEIIETKA. DIEKTPOXUMUIECKUN
psan HanmpsbkeHud MertayuioB. Pu3nueckue M XMMHMUYECKHE CBOWcTBa MeTauioB. OOmIMe crnocoObl
MoJiydeHus: MeTasuioB. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnnagsl (CTallb, 9yT'YH, TIOPATIOMUHUI, OpOH3a) M UX MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTamibl: nmojioxkeHue B Ilepuoanueckoir cucreme Xxumuyeckux snemeHToB 1. U.
MenpeneeBa, CTpo€HHE WX aTOMOB, HaXOX/JIeHHE B TTpupojie. Ou3nyeckue U XUMUIECKHUE CBOMCTBA (Ha
npuMepe HaTpus 1 Kanus). OKCUIbl M THAPOKCHUIBI HATpUs U Kanus. [[puMeHeHne 1eI0UHbIX METalIOB
U UX COCIMHECHUM.

[Ileno4yHO3EMENBbHBIE METAJUIBI MarHuil M KaibLui: nosiokeHue B llepumonnueckoin cucreme
xumuueckux sneMmeHToB JI. M. MengeneeBa, CTpoe€HHE HX aTOMOB, HAXOXJIECHHUE B MPUPOJE.
dusnueckrue U XMMUYECKHE CBOMCTBA MarHus M Kajiblus. BaxHelme coequHeHns Kaublus (OKCUJ,
THAPOKCHI, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AsnroMuHMi: osioxkeHue B [lepuoandeckoi cucreme xuMmuueckux 3iemMeHToB /. 1. Menneneena,
CTPOGHHE aToMa, HaxXxOoXJeHue B Tmpupoje. Puznueckue M XUMHUYECKHE CBOMCTBA AJTFOMUHHSL.
AmM@oTepHbIe CBOICTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B Ilepuognueckoit cucremMe xumuueckux sneMmentoB J[. M. Menpeneena,
CTpPOCHHE aToMa, HaXOXJeHHe B mpupoje. Ouzndeckne U XUMUYECKHUE CBOMCTBa xkene3a. OKCUTIBI,
ruapokcuabl u cou xenesa (1) u sxenesa (II1), ux cocra, cBOWCTBA U MOTyUYEHUE.
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Xumuueckuii Ikcnepumenm:

O3HaKOMJICHHE ¢ o0Opa3laMi METAaJUIOB M CIUIABOB, MX (DHU3UYECKHMMH CBOWCTBAMH, U3YyYCHUE
pE3yNIbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HCIIONb30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCHUJIA KaJNbLMSI U HATPUS C BOJAOW (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpoOllecca TOPEHUS XKelle3a B KHUCIOpPOAE (BO3MOXKHO
HCII0JIb30BaHNE BUIEOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHNSI KAYECTBEHHBIX PEAKIIMI HA MOHbBI: MAarHUs,
KaJIbIIMS, aJIFOMUHMS, IMHKa, xkene3a (1) u sxenesa (111), menu (1), HaGnroaeHne 1 OMCaHUE TPOIECCOB
OKpalllMBaHUsl TUIAMEHW MOHAaMU HaTpus, Kaluus U Kajublus (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIeT0BaHNE aM(OTEPHBIX CBOMCTB I'MIPOKCH 1A aJIIOMUHUS U THAPOKCHIA LIMHKA,
pellIeHre YKCIIEPUMEHTAIbHBIX 331a4 110 TeMe «BakHele MeTaibl U UX COEAUHEHUS».

XuMus M OKpy:xkamomas cpeaa

BemectBa n matepuansl B HOBCEIHEBHOM XKU3HH YellOBeKa. be3omacHoe UCIoIb30BaHUE BEILIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi momMols npu XUMHYECKHUX 05KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpysKarollell cpeabl (HpenesibHas JONMyCTHMas KOHLIEHTpalus
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHuu 3K0JI0rH4eCKUX MpooIIeM.

Xumuueckuii 3xcnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIC MaTepUaJbl).

Meoswcnpeomemnnie ceasu

Peanu3zanus MeXIpeIMETHBIX CBsI3ed MPU U3yYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3
UCIIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK U TOHATHH, SBISIONUXCA
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CHHTE3, Kiaccu(UKanus, MeprUOIHIHOCTh, HAOIIOICHHE, YKCIIEPUMEHT, MOJCIIMPOBAHIE, U3MEPEHUE,
MOJIETIb, SIBJICHUE, TApHUKOBBIHN 3(hPeKT, TEXHOTIOTUsI, MaTepPHAIIbI.

®duznka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIbI, PAIUOAKTUBHOCT,
MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, MOJYIPOBOJHUKH, IAUSIEKTPUKH, (DOTOIIEMEHT,
BELIECTBO, Te€JIO, O0BEM, arperaTHO€ COCTOSIHME BEUIeCTBa, Ta3, pPacTBOpP, PacTBOPUMOCTb,
KpUCTAJITNYecKasl peniérka, CrjaBbl, (pU3MYecKHe BENWYMHBI, €AMHUIIBI HU3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, abixaHue, Ouochepa, HSKOCHUCTEMA, MHUHEpaJIbHbIE yIO0OpEHMUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS I[NPOI'PAMMBI IO XHUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yIbTAThl OCBOEHUS TPOrPaMMbl OCHOBHOI'O 00111ero 00pa30BaHus JOCTUTAIOTCS
B Xojie 0Oy4eHHUsI XMMHUU B €JUHCTBE y4yeOHOW M BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBECHHBIMM LIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBWJIaMH W HOpMaMM TOBEACHUS U CIIOCOOCTBYIOT THpolieccaM
CaMOIIO3HAHUs, CAaMOPAa3BUTHSI U COLUATN3ALUH 00yUYarOIIUXCSl.

JIM4HOCTHBIE pe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS CUCTEMOMN
ITO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMMI U PACILIUPEHUE OIBITA JEATEILHOCTH HA €€ OCHOBE, B TOM UUCIIE
B YaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
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LIEHHOCTHOTO OTHOILIECHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJIETUIO, TOHUMAHUS 3HAUCHUSI XUMUYECKOW HAYKH B )KU3HH COBPEMEHHOTO O0IIECTBA, CTIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HWHQOpMalMe O TMEepPeIOBhIX JOCTIKCHUSIX UM OTKPBITHUSAX MHPOBOM U
OTEUECTBCHHOM XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOHCTBE MHUpa U 0OIIECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABJICHUS O COI[UATBHBIX HOPMaX M MPaBUIIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-MCCIIECIOBATEIbCKOM,
TBOPYECKOHN U JPYIHX BUAAX NEATCILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JIEATEILHOCTH
MPU BBIMIOJHEHWH Y4YeOHBIX, IMO3HABATENbHBIX 3a/1a4, BBIMOJHEHUH XHUMHYECKHUX SKCIEPUMEHTOB,
CO3/TaHUU YIEOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOTIOHHUMAHUIO U B3aUMOIIOMOIIU B TIPOIECCE ITOU
y4eOHOU JesATeNIbHOCTH, TOTOBHOCTU OIICHHBATH CBOE TOBEIEHHE W TOCTYNKH CBOMX TOBAPHIICH C
MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JUIsl IOHUMAHMUSI CYIIIHOCTH HAYYHOM
KapTUHBI MHPA, MPEJCTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBS3AX
yesoBeKa C IPUPOIHOU Cpesioi, O PO XMMHUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANPABICHHBIE HA TIOJYYEHHE HOBBIX 3HAHUW TI0 XHUMHH,
HEOoOXOMUMBbIC JUIsl OOBSCHCHHS HAOMIOJaeMBIX TPOIECCOB W SIBICHUH, TIO3HABATEILHOM,
MH(OPMALIMOHHONW W YHUTATENbCKOW KYIBTYpPBI, B TOM 4YHCJIIE HAaBBIKOB CAMOCTOATEIHHOW paboOThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOil, JOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYeHHI0O M TO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M UCCIIEIOBATEIbCKON JEsITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHS 00y4YeHUS B JHajbHEHIIEM;

4) hbopMuUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE TOCIEACTBUNA U HETIPHUATHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
QJIKOTOJIsl, HAPKOTHKOB, KYpeHHs), HEOOXOAMMOCTH COONIIOJIeHUs TpaBuUil O€30MacHOCTH TMpHU
oOpanieHnu ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM JKU3HH;

5) TpyaoBOro BocniuTaHus:

MHTEPEC K MPAKTUIECKOMY H3YUEHHUI0 MPOQECCHii U TpyAa Pa3aIuvHOTO Poja, YBAXKEHHUE K TPYIY
U pe3yNbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUN 110
XUMHH, OCO3HAHHBIN BBIOOp MHAMBHUAYaJIbHON TPAaEeKTOPUU MPOJOJDKEHHsS 00pa3oBaHUsl C YYETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
YCTICUTHOW MPOPECCHOHANBHON MESITENFHOCTY W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aIanTUPOBaThCA B MpodecCHoHANBHON cpefie;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K TPUPOIC KaK UCTOYHUKY JKH3HU Ha 3eMJie, OCHOBE
e€ CyIIecTBOBaHHUS, MOHUMAHHUE [IEHHOCTH 3/I0POBOTO M 0€30MacHOr0 00pasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TCHXHUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTHU
coOmroiIeHns TIpaBUi 0€30TaCHOTO TIOBEACHHS MPU pabdoTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYaIUAX,
YTPOXKAIOUIUX 370POBBIO M KU3HU JIO/ICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble TPHU M3YyUYEHUU XUMHH, AJs pPElIeHUs 3aiad,
CBSA3aHHBIX C OKPY’KaIOIIeW MPUPOJHON CPEIoH, IJisl MOBBIIMICHHUS] YPOBHS SKOJIOTUYECKON KYIbTYpHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKHX MPOOJIeM WM IMyTeH HMX PEIICHHs MOCPEICTBOM
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METOJ0B XMMUH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B IO3HABATEJIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeAMETHBIX pPE3YyJIbTATOB BBIIEISAIOT 3HAUUMblEe [UiS  (OPMHUPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIE MOHATHUS (3aKOH, TCOPHsI, TPUHIIUIL, TUTIOTE3a, (haKT, CHCTeMa, poIiece,
SKCIIEPUMEHT U JIPYroe.), KOTOPbIE MCIIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX MPEeIMETOB (HOPMHUPOBATH MPEJICTABICHUE O LIEIOCTHON HAyYHOM
KapTUHE MHpa, M YyHUBEpcalbHble Y4eOHble JeHCTBUs (IO3HaBaTelbHbIE, KOMMYHHKATHUBHBIC,
pErylaTUBHBIE), KOTOpble oO0ecneuynBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU NEATEIBHOCTH.

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornyeckue aeiicTBHA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JOTUYECKOIO MBIIUICHUS [IPU OCBOCHHUM 3HAHWI: pPacKpbIBATH
CMBIC]I XUMHYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIC NMPU3HAKK, YCTAaHABIMBATH B3aUMOCBS3b C
JIPYTHUMH TIOHATHSIMH), WCIOJB30BaTh IMOHATHS IS OOBSCHEHHS OTHICIbHBIX (DAKTOB W SIBJICHHIM,
BBIOMpATh OCHOBAHUS U KPUTEPUU JIJIS KITacCU(DUKAIIMM XUMHUECKHUX BEIIECTB M XUMUYECKUX PEaKIIHiA,
yCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBA3M MEXAY OOBEKTAMHU H3y4€HUS, CTPOUTH JIOTHYECKUE
paccyxnienust (MHIYKTUBHbBIC, JCAYKTUBHBIC, 10 aHAJIOTUH), I€7IaTh BHIBOJBI U 3aKITIOYCHUS;

yMEHHE TMPUMEHSTh B TMPOIECCe MO3HAHMS NOHATHS (NPEJAMETHBIE M METAlpEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCHOJb3yeMble B XHUMHUH, HpeoOpa3oBbIBATh LIUPOKO
MpPUMEHsSIeMblE B XUMHUHU MOJCJbHBIE MPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XUMHYecKas (popMmyrna U ypaBHEHHE XUMHYECKOW PEaKIy — MPU PEHICHUH Y9eOHO-TT03HABATEIIBHBIX
3a/1a4, ¢ y4€TOM ATHUX MOJIEIbHBIX MPEACTaBICHUN BBISBISATh U XapaKTEPU30BATH CYIIECCTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKIUi, BBIBISATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBA3M U MPOTUBOPEUMS B H3Y4YaEMBIX Ipoleccax M
SIBJICHUSIX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHUE UCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KauecTBE OCHOBBI JUIsi (DOPMHPOBAHHS THIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHrne ONbITa MO I[JITAHUPOBAHUIO, OpPTaHU3AIMM W TPOBEICHUIO YUYEHUUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 32 XOJOM THPOIEcca, CAMOCTOSTENHHO MPOTHO3MPOBATh €ro
pe3ynbrat, (opmynupoBaTh 0000IIEHHS ¥ BBIBOJBI MO pe3yidbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH M HHTEPIPETUPOBATH MH(POPMAIUIO PA3IUYHBIX BHAOB U
dbopM TpelnCTaBICHUS, MOJy4aeMyl M3 pPa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs IJUTEpaTypa
XUMHUYECKOTO COJIEP)KaHMs, CIPaBOYHBIC MOCOOMSs, pecypchl MHTepHETa), KPUTUUYECKH OIICHHBATh
MPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE TPHUMEHSTHh Pa3IMYHbIe METOJBI W 3alpoChl MPH TMOUCKE W 0TOOpe uMHpopMmanuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMUMBIX ISl BBIMIOJHEHUS Y4E€OHBIX W TO3HABATENBHBIX 3a/1a4
OTpeNeIEHHOTO THUMA, TPHOOPETEHHUE OmbITa B O0JaCTH HCIOJIB30BAaHUSA HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJICHUE KYyJbTYpPOW AaKTUBHOTO HCIIOJIB30BAHUS Pa3IUIHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BEIOUPATh ONTUMANIbHYIO (OpMY MpeAcTaBIeHIUS HHPOPMAIINH U
WUTIOCTPUPOBATh pEIlIaeMble 3a7add HECIOXHBIMU CXEMaMH, JAuarpaMMaMu, APYTUMU (opMaMu
rpauKy U UX KOMOMHAIUSIMU;
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yMEHHE UCHOJb30BaTh W AaHAIM3UPOBATh B Tpolecce Yy4yeOHOM U HCCIIEAOBATENbCKOM
NeSITeIbHOCTH MH(OPMAIIHIO O BIMSHUM IPOMBIIUIIEHHOCTH, CEILCKOTO XO35AHCTBA M TpaHCIOpTa Ha
COCTOSIHME OKPY>KAOUIEH IPUPOIHON CPEMBI.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

yYMEHHS 337aBaTh BOMPOCH! (B X0J¢ Auaiora U (WM) IUCKYCCHH) IO CYIIECTBY O0CYXKIaeMO
TEMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTEIHHO BBITOIHEHHS MTPEUIOKEHHON 3a1a4H;

YMEHUS MPEACTABIATh MOJIYYEHHBIE PE3YJIbTAThl [MO3HABATEIBHOW NIEATEIbHOCTU B YCTHBIX W
MAUCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAIUI0 PE3yIbTAaTOB BBIIIOJIHEHUS XUMUYECKOIO SKCIEPUMEHTA
(;1aGopaTopHOro oOmbITa, Ja0OPATOPHOM pabOThI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOTO COTPYIHHYECTBAa CO CBEPCTHUKAMH B COBMECTHOM II03HABAaTEIbHOW H
HCCIIEIOBATENLCKON JIEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPoOJieM Ha OCHOBE Y4€ra oOIIuX
WHTEPECOB M COTJacOBaHMs MO3UIUN (00CYXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLCHKE KAYeCTBA BHIIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEIBbHO OIpPEAENATh LENU JAEATeIbHOCTH, IUIAaHUPOBATh, OCYILIECTBIISTH,
KOHTPOJMPOBATh M MPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh, BHIOMpPATh Hamboee
3¢ deKTUBHBIE CTIOCOOBI peIIeHHs y4eOHBIX U TO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISTH HITN
KOPPEKTUPOBATh NPEIOKEHHBIN aITOPUTM JI€UCTBUM MPU BBIIIOJHEHUU 3a/1aHUM ¢ yUETOM MOJTYYECHUS
HOBBIX 3HAHMM 00 WH3y4yaeMbIX OOBEKTaxXx — BEIIECTBAX M PEaKIUAX, OLIEHWBATh COOTBETCTBHE
[IOJIyUEHHOT'0 pe3yJibTaTa 3asBJICHHOW II€JIM, YMEHHUE MCIIONIb30BaTh W aHAJIU3UPOBATh KOHTEKCTHI,
IIpe/ijlaraéMble B YCIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pe3ydbTaToOB 10 OCBOEHHUIO  O0S3aTEIBHOIO  COJAEpIKaHUs,
YCTaHOBJICHHOTO JJaHHOU (penepanbHOM paboueil mporpaMMoi, BEIJEISIOT: OCBOCHHBIE 00 yUarOIIIMUCS
Hay4yHbIE€ 3HAHMSI, YMEHUSI U CIIOCOOBI JEHCTBHM, crienuuyeckue s IpeaMeTHON o0n1acTu «XUMHUsI»,
BUJBl JIESITEIBHOCTH 10 MOJYYEHHIO HOBOTO 3HAHHWSA, €ro HHTEpHpeTaluu, NpeoOpa3oBaHUI0 U
MIPUMEHEHMIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYalUsX.

K xoH1y 00yuyeHnus B 8 kyacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

®  pacKpbIBAaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT,

MIPOCTOE BELIECTBO, CI0XKHOE BEIIECTBO, CMECh (OTHOPOHAS U HEOAHOPOIHAS ), BAJIEGHTHOCTb,
OTHOCHUTEJIbHAS aTOMHasi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsS
Macca, MaccoBasi J10Ji1 XMMUYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJSPHBIA 00BEM, OKCHJ,
KHCIIOTa, OCHOBAaHME, COJIb, 3JEKTPOOTPULATENILHOCTb, CTENEHb OKHCIEHHS, XMMHUYECKas
peakuusi, kiaccupuKalys peakluuid: peakllud COeAMHEHHUS, PEeaKlUu Pa3iokKeHHs, peaKkIuu
3aMeIIeHus, peakiuu OOMeHa, IK30- M HHIOTEPMHUUYECKHE PEaKIMH, TEIUIOBOH 3¢dexT
peakiuu, SApO aToMa, JNIEKTPOHHBIA CIIOM aToMa, aToMHas oOpOuTallb, pajuyc aToMa,
XUMHYECKas CBA3b, MOJISIPHAS M HETIOJIIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAsS CBS3b, MOH, KATHUOH,
aHWOH, PacTBOP, MaccoBast J10Jis BellecTBa (IIPOLIEHTHAs KOHIIEHTpAIsl) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSTh 3TH MOHSITUS

IIPY OMUCAHHUM BEILECTB M UX MPEBPAIICHU;
® JCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHS (OpMyJ BEIIECTB U YpaBHEHH
XUMHUYECKHUX PEAKIIM;

® ONpeneNsTh BAJIECHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, CTEIIEHb OKUCIICHHS

3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, IPUHAIEKHOCTh BEILIECTB K ONpPeAeIEHHOMY KiIaccy
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coeauHeHUl 1o (dopMmynaM, BUA XHUMHYECKOH CBS3M (KOBaJCHTHAas M HWOHHAsA) B
HEOPraHMYECKUX COECIUHEHMSIX;

e packpbiBath cMbica Ilepuogmueckoro 3akona [[. M. MenaeneeBa: I€eMOHCTPUPOBATh
[IOHUMAaHUE MEPUOAUYECKONM 3aBUCUMOCTH CBOICTB XHMHUYECKHMX JJIEMEHTOB OT HX
nosioxkeHus B [lepuonnueckoii cucreme, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, TOCTOSHCTBA
cOCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapaKTepuszoBaTh TabmuuHyo Gopmy [lepuonnyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3IMyaTh MOHITHS «TJIaBHAs MOArpymnmna (A-rpymma)» 1 «1odo4YHasi HoArpyIna
(b-rpynma)», maneie u GONbIINE EPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuomuueckas cucrtema xumudeckux osyemeHtoB [I. M. MenneneeBa» c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsijl
sipa, o01Iee YUCIO 3JIEKTPOHOB U PaCIpe/ie]IeHHE UX 110 3JIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMHUYECKHE DJIEMEHTbI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3G (DEKTY);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPK/as ONKMCAHHWE NPUMEpPaMH MOJEKYJSPHBIX YpPaBHEHHM COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIINI;

® [IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALICHUM B pAa3JIMUHbIX YCIOBUSX;

®  BBIYHCIATH OTHOCUTEIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIIO
XUMHAYECKOTO JIEMEHTa M0 (OpMYJie COCTUHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
MIPOBOAUTH PACUETHI M0 YPABHEHHUIO XUMUYECKOM PeaKIuy;

® [IPUMEHATb OCHOBHBIE OIEpAlMM MBICIUTEIBHON JESITENbHOCTH — aHalu3 M CHUHTES,
CpaBHEeHHE, 0000IIeHUe, CHCTEMaTU3allul0, KIacCU(UKAINIO, BBIABICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€d — JUIsl M3y4EHHUS CBOMCTB BELIECTB M XMMHUYECKUX PpEaKLUi,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAaHUS — HAOIIOJEHHE, U3MEpPEHUE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

e  cJenoBaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKON MOCYAO0N U TaOopaTOPHBIM 000pYI0BaHUEM,
a TaKKe MpaBHUiaM OOpallleHUs C BEIIECTBAMHM B COOTBETCTBHM C WHCTPYKIMSIMHU IIO
BBIMOJIHEHUIO J1a0OpaTOPHBIX XMMHMYECKHX OINBITOB 110 MOJYYEHHI0O M COOMPaHMIO
ra3zoo0pa3HpIX BemIeCTB (BOJOPOJa H  KHCIOPOJa), MPHUTOTOBICHUIO PacTBOPOB C
ONpeAeIEHHON MacCOBOM J0JIEW pACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KHCIOT C TOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xonIty 00yuenus B 9 kjacce npeIMeTHbBIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh

c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

®  PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUI: XMMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHMOH, T[IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHCIEHHUS, XUMUYECKAsl PEAKIMs, XUMUYECKasl CBSA3b,
TerioBo  3¢ddexkr peaknuu, MOJb, MOJSIPHBIA 00BEM, pPACTBOP, DIIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs JUCCOIMAIIMS, peaKIIMM HOHHOTO 0OMEHa, KaTalln3arop,
XUMHUYECKOE paBHOBeEcHE, OOpaTUMble U HEOOpaTUMble pEeaKlIUH, OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKINH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHE,
aJIoTponus, aM(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, MeTajlInuyeckas),
KpUCTAJIJINYECKasi peuiérka, KOppo3usi METaJJIOB, CILJIaBbl, CKOPOCTh XMMHUECKON peaKIuH,
npenenbHo gonyctuMas konueHtparus [1JIK Bemectsa;
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® MJUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHATHNA U MIPUMEHSTh 3TH INOHATHS
IIPY OITMCAHWHM BEIECTB M UX IPEBPAICHUN;

® UCMOJb30BaTh XUMHUYECKYIO CUMBOJMKY JJIS COCTaBJICHHs (POPMYJ BELIECTB U ypaBHEHHI
XUMHYECKHUX PEaKLIM;

® ONpeleNATh BAJICHTHOCTb M CTEIEHb OKHUCIICHUS XUMHUYECKHX JJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH 110
dopmynaMm, BHJ XHMHUYECKOH CBs3M (KOBaJeHTHAs, MOHHAs, METAJUIMYECKas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3aps] MOHA IO XUMHUYECKOW (opMmyie, XapakTrep Cpeibl B
BOAHBIX PACTBOPAX HEOPraHMYECKUX COCIAMHEHUMN, TUI KPUCTAIIIMYECKOM PEIIETKH
KOHKPETHOTO BEIECTBA;

e packpsiBaTh cMmblca [lepuonnueckoro 3akona [[. M. MenneneeBa U 1€MOHCTPUPOBATh €T0
MOHMMAaHKE: OMHUCHIBATh M XapaKTepU30BaTh Tabun4Hyo ¢opmy lleproamueckoil cucTemMbl
XUMHAYECKHX JIEMEHTOB: Pa3InyaTh MOHATUS «TJIaBHASA MOATPYIIa (A-TPyYIa)» U «11o0ovHas
noarpynna (b-rpynna)y, manele u 6oJblIMe MEPUOJbI, COOTHOCUTh 0003HAYEHUS, KOTOPbIE
UMEIOTCS B NMEPUOAMYECKON TabuIe, C YMCIOBBIMH XapaKTEePUCTHUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sijipa, 00IIee YUCIO AIEKTPOHOB U paclpeesieHre
UX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
JJIEMEHTOB U UX COCIMHEHUH B IIpelenax MaJbIX MEPUOJOB U INIABHBIX NOATIPYIII C yYETOM
CTPOCHMS UX aTOMOB;

e KJaccu(UIUPOBaTh XUMHMUYECKHE 3JEMEHTbl, HEOPraHHMYeCKUE BEIECTBA, XUMHUYECKHUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOLIUX B PEAKIMU BEILLECTB, 110 TEIUIOBOMY 3P QEKTY,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

® XapaKkTepu30BaTbh (ONUCHIBATh) OOLIME U crieHU(PHUECKUE XMMUYECKHE CBOWCTBA MIPOCTHIX U
CIIO)KHBIX BEILECTB, IOJATBEP)KJasi ONHUCAHUE NpPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

® COCTaBJIATh YPAaBHEHUS BJIEKTPOJUTHUYECKON IHCCOIMALMM KHUCIOT, IIEJIOYe M COJeH,
MOJIHBIE M COKpAlIEHHbIE YpaBHEHHs peaklUil MOHHOro OOMEHa, ypaBHEHHUS DEaKlui,
MOATBEPKAIOIIUX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIY BELIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

® pacKpblBaTb CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTr0 OanaHca ITUX PeaKIuil;

® IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHNS XUMHUYECKUX MPEBPAIIECHUN B PA3JINYHBIX YCIOBHUSAX;

® BBIYHCIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa Mo (opMyJie COEAMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOAUTH PAcUETHI [0 YPaBHEHHIO XUMUYECKOM peaKkIuy;

e coOMIOaTh MIPaBHJIa MOJIB30BAHUSI XUMUYECKOU MOCYI0M U J1abopaTOPHBIM 000PYI0OBaHUEM,
a TaKkkKe IMpaBWia OOpalleHus C BEHIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSAMH I10
BBITOJIHEHUIO J1a0OpaTOPHBIX XHMHYECKHX OINBITOB 110 TMOJYYEHHI0O M COOMPaHMIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIEKUCIIOro ras3a);

® IIPOBOJAUTH pEAKLMHU, NOATBEPKIAIOIINE KAuECTBEHHBIM COCTAaB pAa3JIMUHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUII-, OPOMUI-, HOU-, KapOoHaT-, ocdaT-, CHIMKAT-,
cyiabdaT-, THUIPOKCHI-UOHBI, KATHOHbl aMMOHHS ¥ HOHBl M3YUYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

e T[IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — QHAJIW3 W CHUHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMAaTU3AINI0, BBIABICHUE PUUYNHHO-CIEACTBEHHBIX CBS3EH —
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AJI1 U3y4YCHUA CBOMCTB BCIICCTB U XHMMHUYCCKHX pCaKLII/II\/'I, CCTCCTBCHHO-HAYYHBIC MCTO/bI
IIO3HAHUA — H3.6JIIO,Z[€HI/IG, HU3MCPCHUC, MOACIINPOBAHUC
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