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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o XMMHUM Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBIE€HAa Ha OCHOBE
TpeOOBaHUI K pe3yiapTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON NpPOrpaMMBl OCHOBHOTO OOLIETO
oOpazoBanus, npexactasieHHbx B @I'OC OO0, a Taxke Ha OCHOBE (enepanbHON pabodyeld mporpaMmbl
BOCHHTAHUS U C Y4ETOM KOHLCTIUH MPEIoiaBaHus yueOHOro mpeaMeTa « XUMus» B 00pa30BaTebHBIX
opranuzanusx Poccuiickoit @enepanuu.

[Iporpamma mo xumun Na€T npencTaBiIeHre O HesiX, o0mel cTpaTeru 00y4eHusl, BOCIUTAHHUS 1
pa3BuUTHS OOYYAIONINXCS CPEACTBAMH Y4€OHOTO IpeIMeTa, YCTaHAaBIUBAET 00s3aTeNbHOE IMPEeIMETHOE
collep)kaHue, MpeayCMaTpUBaeT PacIpeesieHHe ero 1Mo KiaccaM M CTPYKTypHpOBaHHE IO pas3ienaMm U
TéMaM MpOrpaMMbl IO XHMHH, OIpPEIENIAECT KOJUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJZIEp)KaHus, PEKOMEHIYEMYIO TOCIEN0BATEIbHOCTh M3YYEHHS] XUMHH C YUYETOM MEXIIPEIMETHBIX U
BHYTPHITPEIMETHBIX CBS3€H, JIOTHMKH Y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcs,
OTpeiesIieT BO3MOKHOCTH MpeaMeTa sl pealn3alu TpeOOBaHUHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOLIEro OOpa3oBaHHUs, a TaKkke TpeOOBaHHH K
pesyibTaTam OOy4YeHHsT XMMHH Ha YpOBHE IeNiei W3ydeHHs NpeiMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATEIHFHOM JISITETLHOCTH 00YYaIONIeroCs TI0 OCBOSHHIO YUEeOHOTO COJIepIKaHMsl.

3HaHHEe XUMHHM CIYXHUT OCHOBOW Ijsi (OPMHPOBAHHS MHMPOBO33PEHHUS OOYy4aroIierocs, ero
NpPECTABICHU O MaTepHalbHOM EIMHCTBE MHUpPA, BAXKHYIO PpOJb HIPAlOT (OPMHUPYEMBIE XUMHEH
MIPEJICTaBJICHHUS O B3aMMOIPEBPAIICHUAX SHEPTUN U 00 SBOJIIOLIUY BEIIECTB B MIPUPO/IE, O MYTAX PEIICHUS
rJ100aJIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKON, MUIIEBOH U
9KOJIOTMYECKO 0€30MacHOCTH, TPOOIIEM 31PaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealM3alul BO3MOXHOCTEH MJsi caMOpas3BUTUS M (DOPMHUPOBAHUS KYJIBTYDHI
JMYHOCTH, €€ 001Iel U (YyHKUMOHAIBHONW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHIE MBIIUICHUSI K TBOPUYECKUX CIIOCOOHOCTEH 00y4JaromnXcs, HABBIKOB
X CaMOCTOSTENBbHOW YYeOHOH AEATENbHOCTH, JKCIICPUMEHTANBHBIX W HCCIENOBATENbCKAX YMEHHI,
HEOOXOIUMBIX KaK B [IOBCEIHEBHOM KHU3HHU, TaK U B IPOPECCHOHANBHON AEATEIBHOCTH;

3HAaKOMHT CO CHEeUM(UKOH HAYYHOTO MBIIUICHHMS, 3aKJIaAbIBA€T OCHOBBI LIEJOCTHOTO B3IVIsAa Ha
€AMHCTBO TIPUPOJBI W YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHHU E€CTECTBEHHO-
HAYYHOM rpaMOTHOCTH O0YYarOLINXCs;

CHOCOOCTBYEeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NPUpPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIJ B IKOJIOTHYECKOe 00pa3oBaHie 00yYarOlIIXCsl.

JlanHble HampaBieHUs: B 00y4YeHHHM XUMHUH 00eCTIieurBaloTCs crieludukoil coaepkanusi yaeOHOro
npeaMeTa, KOTOPBIX SIBISETCS MEeJaroruuecky alanTUPOBAaHHBIM OTPAKEHHEM 0a30BOM HayKH XMMHHU Ha
onpeAenEéHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omero oOpa3oBaHHS OpPHUEHTUPOBAaH Ha OCBOCHHE
00yyaromUMHCI CHUCTEMbl II€PBOHAYANBHBIX MOHATHH XUMHH, OCHOB HEOPraHWYECKOHM XHUMHH H
HEKOTOPBIX OTHAEIbHBIX 3HAUNMBIX NOHATHH OPraHUYECKOH XUMHH.

CrpyKTypa coliepaHusi IporpaMMBbl IO XMMUHU cPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO MOJIX0/a K
e€ uzyuennto. CozepxaHue CKIaJbIBACTCA U3 CUCTEMBbI MOHITUI O XUMHYECKOM 3JIEMEHTE U BELECTBE U
CHCTEMBI ITOHATUH 0 XUMHYECKOH peakiuu. O0e 3Tu CUCTEMBbI CTPYKTYPHO OPraHW30BaHbI 110 NPUHLUILY
MOCJIEA0BATENILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEACTABICHUN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa JI. . MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3U;

— MPEICTAaBICHUH 00 IEKTPOIUTHYECKON TUCCOIMAIIN BEILIECTB B PACTBOPAX.

Teoperuueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE SIMIIMPUUYECKHU ITOJYUEHHBIX U OCMBICIEHHBIX
(axToB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K APYTOMY, BBIONHAS (QYHKINU OOBSICHEHNS
U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH IMPAKTHMYECKOTO MPUMEHEHHS W IOIY4EHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHMEe MPOrpamMMBbl 110 XUMHH CITOCOOCTBYET (POPMUPOBAHUIO MPEJCTABICHUS O XUMUYECKOI
COCTaBIIAIONIEN HayYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM NMPHUPOJbI, IEHHOCTHOIO OTHOIIEHUS K
HayyHOMY 3HAHMIO M METOAAM IO3HaHMA B Hayke. V3yueHWe XUMHM NPOUCXOAUT C HMPHUBICYCHHEM
3HAHUHM U3 paHee M3YUYEHHBIX y4eOHBIX mpeameToB: «Oxpyxkaromuii Mupy, «buosnorus. 5-7 kiacce» u
«Du3zuka. 7 Kjaaccy.



[lpu w3ydeHWH XUMHU TIPOUCXOAHUT (POPMUPOBAHHE 3HAHWH OCHOB XUMHYECKOH HAyKH Kak
00JTaCTH COBPEMEHHOTO E€CTECTBO3HAHWS, TMPAKTUYECKON JEATENLHOCTH YENOBeKa W Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3agada y4yeOHOTrO MpeaMeTa COCTOMT B ()OPMHPOBAHHHM CHCTEMBI
XUMUAYECKUX 3HAaHUM — BaXHEWIMX (aKTOB, MOHITUH, 3aKOHOB M TEOPETUUYECKUX MOIOKEHHH,
JOCTYITHBIX O0OOIIEHHH MHUPOBO33PEHYECKOr0 XapakTepa, fA3blKa HAYKH, B MPHOOLICHUH K HAYYHBIM
METO/IaM IO3HAHUS NPU W3YyYCHHH BEIIECTB W XMMHUYECKUX peakimid, B (POPMUPOBAHUU U PA3BUTUH
MO3HABATEIbHBIX YMEHUH M WX NPUMEHEHHH B y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JIeSITeIbHOCTH, OCBOSHHH TIPaBIJT 0€3011acHOT0 0OpaIlleHHs C BEIECTBAMH B TIOBCETHEBHOM JKU3HHU.

[Ipu u3yveHur XMMHUH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus BaXKHOE 3HAYCHUE MTPUOOpeIH
TaKue LeNH, KaK:

— (dopMuUpoBaHHWE HWHTEJIEKTYAIBHO pa3BUTON JIMYHOCTH, TOTOBOW K CaMo0Opa30BaHUIO,
COTPY/ZIHUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO PEIICHWH, CIOCOOHOHM ananTupoBaTbCs K OBICTPO
MEHSIOIIIMCS YCIOBHSIM KHU3HU;

— HampaBICHHOCTb OOYYEHHMS HA CHUCTEMAaTH4YecKoe NpuoOIIeHHe O0Oydaromuxcs K
CaMOCTOSITETIbHOM TT03HABATENBHOW JICSITENbHOCTH, HAyYHBIM METOJlaM IO3HAaHUS, (OPMUPYIOIIAM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUWY;

— oOecrieueHWe  YCIIOBHM, CHOCOOCTBYIOIIMX MNPUOOPETCHUIO  OOYYAIOIIMMHUCS  OIbITA
pa3HoOOpa3HO# JEesITeNbHOCTH, I[IO3HAHUS M CaMOIO3HAHMsS, KIIOUYEBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIINH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JJIS1 Pa3INYHBIX BHJIOB JICITEILHOCTH;

— (opmupoBaHue 00MIeH QYHKIIMOHATIBHON M €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHUCIIE
YMEHUI OOBSCHSITH U OLICHUBATH SIBJICHHUS OKPYXKAIOLIETO MUPA, UCIIONB3Ysl 3HAHUSI U OMBIT, TIOJTYYCHHBIC
NPy M3yYEHHH XUMHHU, TPUMEHATh WX TPU PEUICHWH TPOOJIEM B MOBCETHEBHOW JKU3HU U TPYIOBOH
JIeSITeIIbHOCTH;

— dopMupoBaHHe y O0OYyYAIOMUXCA TyMaHHUCTUYECKUX OTHOIICHUH, TOHMMAHHS [EHHOCTH
XUMHYCCKUX 3HAHUH IS BBIPAOOTKU SKOJIOTMYECKH IIEJIECO00Pa3HOTo MOBEACHUS B OBITY M TPYIOBOU
JeSITEIbHOCTH B LIEJISAX COXPAHEHUSI CBOETO 3I0POBhS M OKPY>KaIOIIel IPUPOTHON CpEIIbL;

— pa3BHTHE MOTHMBAIUK K OOYYEHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIMTAHHIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEYESCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HaNpaBJIEHHOCTH JaJbHEHIIET0 00yUYeHHS.

MECTO YYEBHOT'O ITIPEJJMETA B YYEBHOM IIJIAHE
OO0mee 4YMCIO 4YacoB, OTBEACHHBIX IS W3YYCHHS XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanms, coctaBiseT 136 gacoB: B 8 kitacce — 68 gacoB (2 gaca B Heeno), B 9 kitacce — 68 gacos (2
gaca B HEJCIIO).



COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHayaJbLHbIE XUMUYECKHE TOHITHUS

IIpenmer xumuu. Ponp XMMuM B JKM3HM 4YeloBeKa. XUMHsS B CUCTEME HayK. Tena M BelecTBa.
®u3nvecKre CBOWCTBA BEIIECTB. ATrperaTHOE COCTOsSHHE BemlecTB. lloHATHE O MeTomax MO3HAHHS B
xuMun. YucTeie BemecTBa U cMecu. CITocoOBI pasieieHIs CMeCei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMUYECKHUX 3JIeMEHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemecTB. OTHOcUTENpHAass aToMHasg macca. OTHOCHTENbHAas MOJIEKyJsipHas Macca. MaccoBas
JIOJI1 XHMUYECKOTO JIEMEHTA B COETUHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHass Macca. B3anMOCBsA3b KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTsl mo GpopMynaM XMMHUYECKUX COSAUHEHHH.

du3nyeckue U XUMUYECKUE SBJICHUA. XUMHUUYECKasl peakluus U €€ MPU3HAKU. 3aKOH COXPAHEHUs
Macchl BEIIECTB. XWUMHUYECKHE YypaBHeHMs. Kiaccudukanusi XMMHYECKHX peaknui (coennHeHus,
pas3ioKeHHs, 3aMEICHNUs, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUYECKON TOCYIOH, MTpaBUiIaMu paboThl B T1a00paTopuu v NpuéMaMu o0palieHust
C J1abopaTOpHBIM 00OpYJOBaHUEM, H3YYCHHE M ONHMCAHUE (PU3UYECKHX CBOWCTB 0O0pa3iioB
HEOPraHWYEeCKUX BeIIeCTB, HabOmrogeHrne (u3nueckux (TUIaBICHHE BOCKA, TasHUE JIbJIa, PAcTUpaHHE
caxapa B CTyIIKe, KHTICHHE U KOHICHCAIIVsI BOJIbI) 1 XUMHUECKHUX (TOPEHHE CBEYH, TPOKAIMBAHNE METHON
MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCJIOTOH) SBIICHWH, HAONIOJCHUE M OIUCAHWUE IPH3HAKOB
MPOTEKAHUST XUMHUECKUX peaknuid (pa3inokeHne caxapa, B3auMOJICHCTBHE CEPHOI KHUCIIOTHI C XJIOPUIOM
Oapwus, paznoxkenne ruapokcuna meau (1) mpu HarpeBanuy, B3auMoIeHCTBIE JKeJe3a ¢ paCTBOPOM COJIH
menu (I1), u3ydenne cnocoOoB pasfeneHus cMeceil: ¢ MOMOIIBI0 MarHuTa, GUIbTpOBaHKE, BHIIAPUBAHHE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEJICHUE OYUCTKHA IOBAPEHHOH COJHM, HAONIOACHWE W ONHCaHHE
pe3yNbTaTOB MPOBEACHUS OIBITA, WILTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHS MAcCChl, CO3JaHHe MOJenen
MOJIEKY (IIIapOCTEPKHEBHIX ).

BaxHeiiimune npeacTaBuTeI M HEOPTaHUYECKUX BeleCTB

Bozmyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — anemMeHT u mmpocToe BemecTBo. Haxoxnenne
KHCIIOpOJia B IIpHpoJie, GU3NIECKIe 1 XUMUIEeCKHe CBOICTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne
kuciopona. CrocoObl TONydYeHHs KHCIOpoAa B J1a0OpaTopuM M MPOMBIIUIEHHOCTH. Kpyrosopor
Kucioposa B mpupozae. O30H — aJutoTponHast MoJU(HUKALUS KHCIOPOAaA.

TermoBoit 3 ¢deKT XUMHAYECKOW  peakIiy, TePMOXHMHYECKHE ypaBHEHHUS, DK30- U
SHAOTEPMUYECKUE peakuy. TOIUIMBO: Yyronb W MeTaH. 3arps3HEHHE BO3AyXad, YCHUJICHHE MapHUKOBOIO
a¢dexTa, pa3pylIeHue 030HOBOTO CIIOSI.

Bonopon — snemeHT W mpocToe BemiecTBO. HaxokaeHwe BoAopoja B HpHUpoje, (pU3UYEcKHe U
XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI TToiTydeHwsl. KHcaoTer u comm.

MounsipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM yPaBHEHHUSIM.

®usznyeckue cBoiicTBa BoJbl. Boma kak pactBoputenb. PactBopel. HacellieHHbIE U
HEHACBHIIIEHHbIE PAacTBOPHL. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBasi J0Js BEIIECTBa B PAacTBOPE.
XuMunueckue cBorcTBa Boabl. OcHOBaHUsA. Poib pacTBOpOB B MpUpPOE U B XKU3HU denoBeka. Kpyrosopor
BOJIBI B IpUpOAE. 3arpsA3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukaius  HeopraHmdeckux — coeauHenuid. Oxcuapl.  Kitaccubukamuss — OKCHIOB:
coneoOpa3yrouie (OCHOBHBIC, KHCJIOTHBIE, aMm@oTepHble) M HeconeoOpasyromue. Homenknarypa
okcuoB. duznueckne 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lomyuenue okcuaos.

OcHoBanns. Knaccudukarus oCHOBaHUH: MIETOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHkIaTypa
ocHoBaHUM. du3nUecKre 1 XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydeHre ocHOBaHUH.

Kucnotsl. Knaccugukanus kucnotr. Homenknarypa kuciaot. @u3ndeckue 1 XMMUYECKHUE CBOHCTBA
kuciot. Psg akruBHoctu metaimuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkmarypa coneit. @u3ndeckue u XUMUIECKUe CBOMCTBA conelt. [lomyuenue comneit.

I'eneTndeckast cBA3b MEXAY KacCaMU HEOPTaHUYECKUX COETMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpE/ICIICHUE COJEPKAaHUsI KHUCIOpoJa B BO3AyXe, IOJNyYeHHE, COOHMpaHue,
pacro3HaBaHHE U U3yUeHHE CBOMCTB KHCIOPOa, HAOII0OAeHNE B3aUMOEIHCTBHS BEIIECTB C KHCIOPOIOM
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Y YCJIOBHS BO3HUKHOBEHHS W TPEKpaIIeHUs TOpeHus (IoXkapa), O3HaAKOMJICHHE C 00pa3liaMi OKCHIOB U
OMMCaHWE WX CBOWCTB, IONy4YeHHE, COOMpaHWE, paclO3HABaHWE W H3YYEHHE CBOICTB BOJOpOJA
(ropenue), B3amMomelicTBHe Bogopoga ¢ okcugom wMeam  (II)  (Bo3MOXHO — HWCHONB30BaHUE
BUICOMATEPUAIIOB), HA0II0JJeHE 00pa3OB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIeAOBaHHE 0COOEHHOCTEN
pPacTBOpPEHHS BEIIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO, NPUTOTOBIEHHE PACTBOPOB C OMpeAeNEéHHON
MacCOBOH JoJiell pacTBOPEHHOTO BENIECTBA, B3AMMOJICHCTBHE BOJBI C METaUIaMU (HATPHEM M KaJIbITHEM)
(BO3MOXXHO HCIIOJIb30BaHME BHIEOMATEPHAJIOB), HCCIEAOBaHME OO0pa3lOB HEOPraHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOMIOJCHNE M3MEHEHHUS OKPACKH MHIWKATOPOB B PACTBOPAx KHCJIOT M IIETOYEi,
n3ydeHue B3zanmmozeiicTBus okcuaa menu (ll) ¢ pacTBopoM CcepHOW KHCIOTHI, KHUCJIOT C MeTallIaMH,
peakuuii HeTpann3aunu, NoIy4eHHEe HEPACTBOPUMBIX OCHOBaHUM, BEITECHEHUE OJHOIO METaJlIa IPYTHM
U3 pacTBOpaA COJH, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4 0 TeMe «BaykHelmue Kiaccsl HEOPraHMIeCKUX
COEIMHEHUID.

IMepuoguvecknii 3axkon u Ilepuoguyeckass cucrema xummudeckux 3jementoB JI. H.
Menpeneesa. CtpoeHne aToMoOB. XHMHYecKasi CBfA3b. OKHCJINTEJbHO-BOCCTAHOBHUTE/IbHBIE
peakumnu

[lepBble TOMBITKM KJIacCHDUKAIUK XUMHYECKHX 3JIeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
3JIEMEHTOB (IENOYHbIE W MIEJIOYHO3EMENbHBIE METaJUIbl, TaJlOTeHBl, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUJIBI U THAPOKCHJIBL.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux vieMeHtoB [[. M. Menneneesa.
Koporkonepronnas u mmmHHOTIEpHOogHAsS popmbl [lepronudeckoit cHCTEMBbI XUMUYECKUX AJIeMeHTOB Jl.
W. MenpeneeBa. [lepuonsr u rpymnmbel. OU3NYECKUI CMBICH MTOPSIIKOBOTO HOMEpa, HOMEPOB MEpHUoIa U
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX siep. M3otombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomodek aromoB mepBbix 20 xummdeckux dneMmeHToB llepmomamdeckoit cucremsr . Y. Menneneesa.
XapaKTepuCTUKa XMMHMUYECKOIO 3JIEMEHTa 0 ero nojoxkeHuro B Ilepuommyeckoit cucreme [, WM.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XWMHYECKHX OJJIEMEHTOB, METaJUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U epHOIaM.

3uauenue Ilepuoanueckoro 3akoHa u Ileproanyeckol CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BuTUs HaAyKH U nipakTuku. [. V1. MenaeneeB — y4€HbII U rpakIaHUH.

Xumudeckas cBs3b. KoBasleHTHast (TOJsIpHAs W HETIONSpHAs) CBSA3b. DJNEKTPOOTPUIIATENLHOCTH
XUMHUYECKHX 3JeMEeHTOB. loHHas CBA3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipoleccsl OKUCIEHus u
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

n3yueHne 00pa3loB BEIIECTB METAIJIOB M HEMETAIUIOB, B3aUMOACWCTBHE THAPOKCHAA LUHKA C
pacTBOpaMH KHCJIOT W INENOYel, MPOBEACHUE OIBITOB, WLTIOCTPUPYIOMUX TMPHUMEPHl OKHUCIATENHHO-
BOCCTaHOBHUTENHHBIX peakiuii (rOpeHre, PeakIny Pa3IoKEHNUs, COeTUHEHUS).

Mesxicnpeomemnuie ceasu

Peanm3zaus MeXIpeaMETHBIX CBS3€H NMPH M3YYEHWH XMMHUHU B 8 KIIACCEe OCYIIECTBISIETCS Yepes
WCTIOJIb30BaHME KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MTOHATHH, TaK W MOHATHH, SBISIOMINXCS CHCTEMHBIMA
JUTSL OTZIEBHBIX MTPEIMETOB €CTECTBEHHO-HAYUHOIO LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIC TOHSTUS: HAay4HBIH (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJH3,
CHHTE3, Kiaccu(pukanms, MepHOANYHOCTh, HAOIIOJEHHE, SKCIIEPHMEHT, MOJIEIHPOBAaHNE, W3MEpEHHE,
MOJIETb, ABJICHHE.

®usuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIBI, paAH0aKTUBHOCTb,
MOJIEKyJa, JJIEKTPUYECKHUN 3apsif, BEIIeCTBO, TEIO0, OO0BEM, arperarHoe COCTOSHHE BEIeCTBa, ras,
(bu3nUecKue BETHYNHBI, SITUHHALIBI U3MEPEHHS, KOCMOC, IIaHeTHhI, 3BE31b1, CoIHIIe.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdhepa, MUHEPAbl, TOPHBIC IOPOJbI, IMOJE3HBIE HCKOIAeMBbIE,
TOTTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xXuMH4ecKas peakuus

Ilepunonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMmeHtoB J[. M. Menneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
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MEPUOOB, KaHs, KajblMsI M WX COEAWHEHHWH B COOTBETCTBMH C TIOJIOKEHHEM DIEMEHTOB B
Tlepuonuueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BELIECTBA OT TUIA KPUCTAIIIMYECKOHN PEIIETKH U BU1a XUMUYECKOU CBA3H.

Krnaccugukanuss 1 HOMEHKJIAaTypa HEOPraHWYEeCKHX BENIeCTB. XMMHUYECKUE CBOWCTBA BEIICCTB,
OTHOCSIIIMXCS K  pa3INYHBIM  KjlaccaM HEOPraHWYeCKHUX COEAMHEHUH, TeHeTHYecKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanuss XMMHAYEeCKHX peakiuid N0 Pa3UYHbIM Tpu3HaKaMm (10 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QQEKTy, M0 HM3MEHEHHIO CTEICHEH OKUCIICHHS
XUMHAYECKHX BJIEMEHTOB, 10 OOpaTHMOCTH, MO YYaCTHUIO KaTalu3aTopa). DK30- M JHAOTEPMHUYECKHE
peakunu, TEpPMOXUMHUYECKUE YPABHEHNUSI.

[MonsatHe o0 ckopocTH XuMHUYecKoW peakiuu. [loHsTHE 00 O00paTUMBIX W HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O FOMOTEHHBIX M TE€TEPOreHHBIX peakuusax. [loHsTHe o Kartanwuse.
[lonatne o xuMuueckoM paBHOBecHH. (DaKTOpHI, BIMSAIOLIME HA CKOPOCTh XUMHYECKOH pPEaKUUH U
MOJI0’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCITUTENTbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMH,  DIIEKTPOHHBIM  OallaHC  OKUCIHUTEIhHO-
BOCCTaHOBUTENHHOU peakiuu. CocTaBlIeHHE YpaBHEHUIH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
WCIIOJIb30BaHUEM METO/Ia AIEKTPOHHOT 0 OajaHca.

Teopus MEKTPOTUTHICCKON JUCCOIMAINH. DIECKTPOIUTHI U HEANEKTPOIUTHL. KaTHoHBI, aHUOHBI.
MexaHHU3M JTMCCONMAIUY BEIIECTB C PA3IMYHBIMU BUIAMU XUMHUYECKOH CBsI3u. CTEIeHb TUCCOIUAIIIH.
CunbHbIe U cadble SIeKTPOIUTHL.

Peaknuu umoHHOrO oOOMeHa. YCIOBHS TNPOTCKaHWs pEAKIMi HOHHOrO OOMEHa, TOJHBIE U
COKpallléHHbIC HOHHBbIC YypaBHEHUs peakuuid. CBOWCTBA KHUCJIOT, OCHOBAHMM M COJEH B CBETE
MIPEJICTABICHUH 00 JIIEKTPONUTHYECKONW auccormanmi. KadecTBeHHbIe peakiui Ha WOHBI. [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMIIEHUE C MOJIEISIMA KPUCTAIUTMUECKUX PEIMIETOK HEOPTaHMYECKUX BEIIECTB — METAIIOB U
HeMeTauI0B (TpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHs), WCCIEIOBAHNE 3aBHCHMOCTHU
CKOPOCTH  XHMHYECKOW peakIMd OT BO3JEHCTBUS  pa3NuYHBIX  (AKTOPOB,  HCCIIETOBaHUE
AJIEKTPOTIPOBOAHOCTH PACTBOPOB BEIIECTB, TIPOIECCAa IUCCOIMAIMKA KHCIOT, IIeJo4Yell u coner
(BO3MOXKHO HCIIONB30BaHHE BHJEO MATEPUAIOB), MPOBEIEHHE OIBITOB, WILUTIOCTPUPYIOMIUX TMPU3HAKA
NPOTEKaHUSl peakluii MOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIICICHHE Taza, 00pa3oBaHUE BOJBI),
OTIBITOB, WUTIOCTPUPYIONINX MPUMEPBI OKHCIHTENFHO-BOCCTAHOBUTEIILHBIX peaKUuil (TOpeHUe, peakuuu
pa3ioXKeHHs, COEAMHEHWS), pPaclo3HaBaHWE HEOPTaHWYECKWX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peakuuii Ha HOHBI, peIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a.

HemeTanbsl n nX coequHeHUs!

OO6mas xapakTepuCTHKa TaJoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC CTEIICHU
okucienusi. CTpoerne n (GU3NIECKIE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XMMHYECKHNE CBOWCTBA
Ha MpUMepe XJopa (B3auMOAEHCTBHE C MEeTalIaM1, HeMeTaJlIaMH, ieino4aMu). XmnopoBoaopo. ComnsHas
KHUCJIOTa, XUMHUYECKUE CBOMCTBA, IMONy4YeHHE, NMpUMeHeHue. [leficTBue XJiopa M XJOPOBOAOPOJA Ha
OpraHm3M 4enoBeka. BakHelre XJIopuasl M UX HaXOXKIACHUE B TIPUPOJIE.

OObmas xapakrepuctika 35eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crernieHn okucieHus. CTpoeHne W (u3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEPBI.
AmtoTponHbple MoAM(HKAIMK KHCIOpPOAa M Cepbl. XHUMHYECKHe CBo¥cTBa cepbl. CepoBoaopo,
CTpoeHHe, (QHU3MYECKHEe M XUMHUYECKHE CBOMCTBAa. OKCHUABI CEphl KaK MPEICTaBUTENH KHUCIOTHBIX
okcuaoB. CepHas KHucioTa, (PU3NUECKUE M XMMUYECKHE CBOiicTBa (0OIIME Kak MpeACTaBHTENS Kiacca
KHCTIOT ¥ crnernuduyueckue). XUMHUECKHe PpEeakiuy, JeKallie B OCHOBE IPOMBIIIIEHHOTO Ccrocoda
MOJIYICHHS CEpHOW KHUCIOTHL. llpuMenenwme cepHoi KucimoThl. CoM CEpHON KHCIIOTHI, KadyeCTBEHHAs
peaxkuus Ha cyibdar-uoH. Haxoxxaenue cepbl U e€ COeTUHEHUI B MpHUpoe. XUMHUECKOE 3arpsi3HEHHE
OKpY’)KaroIel cpeapl COSAMHEHUSMHU Cephl (KHUCIOTHBIE JOXKIHW, 3arps3HEHHE BO3JyXa M BOJOEMOB),
CIOCOO0BI €T0 TPE0TBPAIIICHHS.

OOmas xapaktepucTuka sneMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
CTETIEHH OKHCIEHHUS. A30T, pacupocTpaHeHHE B TNpUpone, (U3MUECKHE U XUMHUYECKHE CBOMHCTBA.
KpyroBopor azora B mpupoge. AMMHAaK, ero (uU3WYecKhe W XMMHYECKHE CBOWCTBA, IMONyYeHHUE U
npumenenue. Colm aMMOHHMS, UX (U3UYECKUE M XMMHUYECKHE CBOWCTBA, NMpuUMeHeHue. KadecTBeHHas
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peakiys Ha MOHbl aMMOHMS. A30THas KHCJOTa, €€ MoiydeHue, (Gu3ndyecKue M XMMUYECKUE CBOIcTBa
(oOmrue Kak TpeacTaBUTENs Kiacca KUCIOT W crnerududeckre). Mcnonn3oBaHHe HUTPATOB M COJICH
aMMOHHMSI B KaueCTBE MHHEPAIbHBIX yHOOpeHHH. XWUMHUYECKOE 3arps3HEHHE OKpYKarollell cpeabl
COCIMHEHMSIMA a30Ta (KHCJIOTHBIE AOXKIOHM, 3arps3HEHHE BO3AyXa, MOYBBI U BoaoéMoB). Docdop,
ajutoTponHeie Moaupukanuu Gocdopa, ¢pusnueckre u xumudeckue cporicrBa. Oxcua dochopa (V) u
dhochopHas kuciora, GU3MUECKHE U XMMHUYECKHE CBOMCTBa, mojydcHue. Vcnosb3oanue (ocdaroB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

O6mas xapaktepuctrka 3eMeHToB |V A-Tpynmbel. OcOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHEIE
CTEIIeHN OKHCJICHUS. YTIJIEPO/I, aJullIOTPOIHbIC MOAHMUKAIMH, PAcIpOCTPaHEHUE B IpUpojie, hu3nieckue
U XUMHUYECKHE cBoiicTBa. Ancopbuus. Kpyrosopor yrinepoma B npupoze. OKcuibl yriepona, HX
¢usnveckue W XUMHYECKHE CBOMCTBA, ACHCTBHE HA >KMBBIC OPraHU3MBI, MOJMYyYEHHE U NPHUMEHEHHE.
DKkoyoruveckue MpoOsIeMbl, CBsI3aHHbIe ¢ OKcHIoM yriepoaa (IV), runoresa riio0anbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIN 3P QeKT. YTonbHas KUCIOTa U e€ COH, UX (PU3NUECKUEe U XUMHUYECKHE CBOICTBA,
nojy4eHue U npuMmeHeHune. KauecTBeHHas peakuusi Ha kKapOoHAT-HOHBI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIIUIEHHOCTH U CETTLCKOM XO3SIICTRE.

[lepBoHayanpHbIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHSAX yriepojaa (MeTaH,
3TaH, 3TUJIEH, AlleTUIICH, STaHOJI, [IMLEPUH, YKCYCHast KUcnoTa). [IpupoaHble HCTOUHUKH YTIIEBOAOPOA0OB
(yromp, mpupOAHBIN Tra3, HE(PTh), MPOAYKTHl HX MepepadoTku (OCH3MH), WX pOJib B OBITY U
NPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYECKH BaXKHBIX BEHIECTBAX: )KHpax, OenKax, yrieBoJax — M HX
POJIM B )KM3HU YeJIOBeKa. MaTepualibHOe €JUHCTBO OPTaHMUECKUX M HEOPraHMYECKUX COCTUHEHUH.

Kpemnuuii, ero ¢usnveckue ¥ XUMHYECKHE CBOWCTBA, IOJydeHHE M npuMeHeHue. CoeauHeHUs
KpeMmHUst B mpupone. OOmme mpencrasieHuss o0 oxcuiae kpemuust (IV) u KpeMHHEBOW KuHCIOTe.
Cunukarel, UX UCIOJIb30BaHUE B OBITY, B NMPOMBIIIJICHHOCTH. BakHelmue cTpouTenbHble MaTepHabl:
KepaMMKa, CTEKJO, LEMEHT, OeToH, xene300eToH. IlpoGmeMbl 0Ge30macHOro  MCIOJIB30BaHUS
CTPOUTENILHBIX MaTEPHaIOB B IOBCEJHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOM KHCIJIOTBHI, INPOBEACHUE
KayeCTBEHHBIX PpEaKUMi Ha XJIOPUA-MOHbI W HAOMIOACHHWE MPHU3HAKOB WX IPOTEKAHUs, OIIBITHI,
oTpakaromue (U3NYecKne ¥ XHUMHUYECKHE CBOIMCTBA TalOr€HOB W HMX COCIUHEHUH (BO3MOXKHO
WCTIONF30BaHUE  BUAECOMATEPHAIIOB), O3HAKOMJIGHHE C 00OpasimamMu  XJIOpHAOB  (TaJIOTEHHUIIOB),
O3HAKOMJIEHHE C 00pa3LaMu Cepbl U €€ COeOTUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHHUE BUIEOMAaTEpHAIIOB),
HaOIro/leHne Tpolecca OOyrIMBaHUS caxapa MOoJ JSHCTBHEM KOHLEHTPHPOBAHHOH CEPHOW KHCIIOTHI,
U3yYeHHE XUMHUYECKUX CBOWCTB pa30aBleHHOI CEpHOM KHCIOTHI, MPOBEACHNE KaueCTBEHHON peaKiy Ha
Cynab(aT-uoH M HAOIIOAEHHE NpU3HAaKa e MPOTEKaHUs,, O3HAKOMIICHHE C (U3MUECKUMH CBOHCTBAMHU
azora, pocdopa 1 ux coenuHeHNH (BO3MOKHO HCIONB30BaHUE BHICOMATEPHAJIOB), 00pa3liaMi a30THBIX
u ¢ochopHBIX ynoOpeHHi, MOoJdy4deHHe, coOMpaHHe, paclo3HaBaHWE U HM3YUYEHHE CBOICTB aMMHaKa,
IIPOBEICHUE KAa4yeCTBEHHBIX pPEaKUUil Ha HOH aMMOHHMA M (ochaT-HOH M H3YUEHHE NPU3HAKOB HX
MPOTEKAHUS, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI ¢ Meapl0  (BO3MOXKHO
UCIIOJIb30BaHNE BUICOMAaTEpHANIOB), U3yUeHHE MOJENEH KPHUCTAJUIMYECKUX PEIETOK anmasa, rpadura,
(yiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM aCcOPOLIMHU PaCTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YITIEM U
YCTPOMCTBOM IPOTUBOrasa, IOJy4YeHHe, COOMpaHue, paclo3HaBaHUEe U M3YUECHUE CBOMCTB YIJIEKHCIIOTO
rasa, MpoBe/JIeHNE KauyeCTBEHHBIX PEaKUWii Ha KapOOHAT M CHUJIMKAT-HOHBI M H3yYeHHE MPHU3HAKOB HMX
MPOTCKaHWs, O3HAKOMJICHWE C  TPOAYKIMEH  CHJIMKATHOW  MPOMBIIIJICHHOCTH,  pEIICHHE
IKCIIEpUMEHTANIBHBIX 3ajlay 110 TeMe «BakHeile HeMeTalllbl U UX COSAUHEHUS.

MeTajibl M MX COeUHEHMSI

OOmiast XxapakTepUCTHKa XMMHUUYECKUX DJIEMEHTOB — METAZIOB HA OCHOBAaHUH HX IIOJIOKEHHS B
Ilepronmueckoii cuctemMe XxuMudeckux 3yeMeHToB JI. M. MenpeneeBa u ctpoeHus atomoB. CTpocHHE
MeTauloB. MeTtannnueckas CBA3b U METaNIMUecKasl KpUCTAUIMUECKasl peléTka. DJIeKTPOXUMUYECKUN
psAA HampsbkeHHH MeTayuioB. dusndeckne M XUMHUYECKHe cBoiicTBa MeTawioB. OOmmue crnocoObl
MOJTy4YeHUs] MeTauioB. [IoHSATHE O KOPPO3WUH METAINIOB, OCHOBHBIE CIIOCOOBI 3allIUTHl HX OT KOPPO3WH.
Crnassl (CTamb, YyTyH, AIOPATIOMUHNANA, OPOH3a) ¥ X MPUMEHEHHE B OBITY M MPOMBIIIIJICHHOCTH.

lenounsle MeTaybl: mojoxenue B llepumogmueckoil cucreme xummdeckux snemeHtos [l U.
MemnneneeBa, CTpOEHHE UX aTOMOB, HaXoXAeHUE B npupoxae. Pusnveckne U XMMUUECKUE CBOMCTBa (Ha
npumepe HaTpusl U Kanwsi). OKCHIBI U THIPOKCUIBI HATPUS U Kanus. [I[puMeHeHne MeT0YHbIX METAIUIOB
U UX COCIUHEHUH.



[IlesrouHO3EMENBHBIE METAJIBl MAarHuid M KadbLuil: noJjioxxeHnue B Ilepuommdeckoil cucteme
xuMHuueckux sneMenToB . . MenneneeBa, CTpOEHUE UX aTOMOB, HaX0XJIeHUE B npupoje. dusnyeckue
U XUMHYECKHAE CBONCTBA MarHus W Kaiblus. Baxueimme coenuHeHHs Kanblus (OKCUMA, TUAPOKCHI,
comu). JKECTKOCTb BOJIBI M CIIOCOOBI €€ yCTpaHeHUsI.

AntoMunuii: nonoxxenue B Ilepuoandeckoit cucteMe xumuyeckux sinementoB . . Menneneena,
CTpPOCHHE aToMa, HaxOoXJAeHWe B mnpupoae. DPu3NYEeCKHe M XUMHUYECKHE CBONCTBA aFOMUHUS.
AmMoTepHbIe CBOMCTBA OKCHJIA M TUAPOKCHIA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepuoamueckoit cucreme xumuueckux sneMeHtoB [[. M. Menneneesa,
CTpPOEHHE aToMa, HaxoXJeHHe B mpupoae. Pu3nMueckne W XUMHUYECKHe CBOWCTBa jkeie3a. OKCHIBL,
ruapokcunbl U comu xkenesa (1) u xenesa (111), ux cocras, cBOWCTBA U MMOTyYeHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMl METAJIOB W CIUIABOB, MX (U3UYECKUMH CBOMCTBAMH, W3ydueHHE
pPe3yNbTaTOB KOPPO3UHM METAIIOB (BO3MOXKHO HCITOJIb30BAaHUE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHIA KallbIUs W HATPUS C BOAOH (BO3MOXHO HCIOJIh30BaHHME BHIEOMATEPHAIIOB),
WCCIIEJOBAaHNE CBOWCTB JKECTKOM BOABI, Ipoliecca TOPEHHs Kejle3a B KUCIOpoAe (BO3MOXHO
WCITOJIb30BAaHUE BUJCOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAa4eCTBECHHBIX PEAKITMil HAa MOHBI: MarHus,
KaJpIUs, aMIOMHUHNS, IMHKA, xene3a (1) u xemnesa (111), mequ (1), Habnronenne u onMcaHue MPOIECCOB
OKpalllMBaHUS IUIAMEHH HMOHAMHM HATpWsl, Kamusd ©W  Kaublusg (BO3MOXXHO  HCIOJB30BAHHE
BUJICOMATEPUAJIOB), HCCIICI0OBaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCHIA ATFIOMUHHS U THIPOKCHU/IA IIUHKA,
pellIeHne SKCIIepUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeline MeTaibl 1 X COSTUHEHUS.

XuMus 4 OKpyKanUIas cpeaa

BemrecTBa 1 MaTepuansl B MOBCEIHEBHOM KM3HM YeJloBeKa. be3onacHoe HCIOb30BaHNe BEIIECTB
Y XUMHUYECKHX peakinuid B ObITy. [lepBas moMOIIs TPy XUMHUYIECKIX 0YKOTaX U OTPaBICHUSIX.

XvUMUYecKoe 3arpsi3HEHHE OKpYXKamIed cpenbl (TpeAenbHas JOMyCTHMas KOHIIGHTPAIUS
BemiecTs, Aanee — [1/IK). Pons Xxumun B perreHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuii sIxcnepumenm:

M3y4eHne 00pa3IoB MaTepHalioB (CTEKJIO, CTUIABBI METAIIOB, TOJMMEPHBIC MaTePHAIIBI).

Mescnpeomemmnunie ceasu

Peanusanust MeXNnpeaAMETHBIX CBsI3€l MpH M3y4YeHHWH XUMHHM B 9 Kilacce OCYIECTBISeTCS depes
WCTIONb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOMNXCS CHCTEMHBIMA
JUTSL OTIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue eCTeCTBCHHO-HAYUYHBbIC TOHATHS: HAYYHBIH (hakT, THIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KiaccupUKalus, NepHOAMYHOCTb, HAOIIONEHHE, DKCIEPHUMEHT, MOJCIMPOBAHUE, H3MEpEHHE,
MOJIEJTh, BJICHHE, TAPHUKOBBIA 3 (PEKT, TEXHOIOTHS, MaTepHUAITHI.

®dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHU]I, H30TOIIbI, PaIUOAKTUBHOCTb,
MOJIEKYJIa, DSJICKTPUYCSCKUIM 3apsj], TPOBOJHUKH, TOIYIPOBOAHUKY, JHAJICKTPUKH, (POTOIICMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHWE BEMIeCTBA, Ta3, pPacTBOpP, PaCTBOPUMOCTb,
KpUCTAJUTMYECKasi peméTka, CIUIaBbl, (pU3MUecKrWe BENWYHMHBI, CIUHHIBI HM3MEpPEHHsS, KOCMHYECKOe
MPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COMHILE.

buonorus: ¢dortocuHTe3, ABIXaHWe, OwWocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC YIOOpEHUs,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, ITUTATEIbHEIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATbl, TOPHBIE IMOPOJbI, IOJE3HBIE HCKOIACMEBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngaHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa30BaHUs JOCTHTAIOTCS B
X0Jic OOy4YeHUs] XMMUH B CIMHCTBE Y4YeOHOW M BOCIHTATEIBHON JNEATENHHOCTH B COOTBETCTBHU C
TPaIWIIMOHHBIMA POCCHUHCKUMH COIUOKYJIBTYPHBIMH W JyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMH B OOIIIECTBE MPaBWJIAMH U HOPMaMH MTOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHS M COLMATIU3AIIUN 00YYarOIIUXCSl.

JInyHOCTHBIE PE3YIbTAThl OTPAXKAIOT I'OTOBHOCTH 06y11a}01u1/1xc51 PYKOBOACTBOBATHCA CUCTEMOM
MO3UTHBHBIX IEHHOCTHBIX OPUEHTAIUI U PACIIUPEHHUE OIbITA JACSITETLHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YaCTH:

1) mnaTpHOTHYECKOTr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTypHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICJTUIO, TIOHUMaHHS 3HAUYEHUS XUMUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIecTBa, CIOCOOHOCTH
BJIQJeTh JOCTOBEPHOW HWH(pOpPMAIMEH O TEPEAOBBIX JOCTH)KCHUSAX M OTKPBITHSIX MHPOBOW U
OTEUYECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

MMpEACTABJICHUA O COIHMAJIBHBIX HOPpMaxX M IpaBUJIaX MCKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHUKATUBHOM  KOMIIETCHTHOCTH B  OOIIECTBEHHO IIOJIG3HOH, y4eOHOHMCCIIeI0BaTEIbCKOM,
TBOPYECKOW W JPYTUX BUIAX NEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHW JEATENbHOCTH
MPU  BBITIOJIHEHUW YYEOHBIX, ITO3HABATENBHBIX 3a/1ad, BBIMOJHEHWH XHUMHUYECKUX JKCIEPUMEHTOB,
CO3JaHUun yqe6Hbe IIPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIHM B ITPOLICCCC 3TOU
y4eOHOW [esATeNIbHOCTA, TOTOBHOCTH OIIEHMBATh CBOE TOBEACHWE W IOCTYIKH CBOWX TOBApPHUIIECH C
MTO3UIIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCTIEICTBUH TIOCTYITKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS:

MHUPOBO33PCHUCCKHUE IPEICTABJICHUS O BEIICCTBE M XMUMHYECKOM pEakKluu, COOTBETCTBYIOIIMC
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIIAIONINE OCHOBY JUIsl TIOHUMAHUS CYIIHOCTH HAyYHOU
KapTHUHBI MHpa, TPEACTaBIeHHs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS TPHUPOJIBI, B3aMMOCBS3SIX
YeJIOBEKa C MIPUPOJIHOM CPEJIOii, O POJIH XUMHH B TTO3HAHUU dTHX 3aKOHOMEPHOCTEIH;

MO3HaBaTeIFHBIC MOTHBHI, HAMPABJICHHBIE HA MOTy9YeHHe HOBBIX 3HAHWH M0 XUMUH, HEOOXOIUMBbIS
JUTsE  OOBSICHEHUS HaONIOMaeMbIX MPOIECCOB W SBICHHWHA, [MO3HABATENbHOW, WH(POPMAIIOHHOW U
YUTATEIbCKOW KYJIBTYphl, B TOM YHCJC HAaBBIKOB CAMOCTOSTCIIBHON pabOThl C YYEOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUYESCKUMHU CPEJCTBAMH WH(OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOy4YeHHI0 W TMO3HAHWIO, JI0O003HATETHPHOCTh, TOTOBHOCTHh M CIIOCOOHOCTh K
caMo0O0Opa30BaHUI0, TIPOCKTHOH W WCCIICNOBATEIbCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOOpPY
HANPAaBJICHHOCTH U YPOBHsI 00YYCHHUS B JaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IEHHOCTH JKW3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 XKHU3HU, OCO3HAHUE IMOCIEACTBUN M HENPUATHE BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHS), HEOOXOAMMOCTH COOJFO/IEHUS MTPaBMI 0€30MaCHOCTH TIPH OOpaIieHnn
C XHMUYECKIMH BEIIECTBAMH B OBITY U peaNbHOM KU3HU;

5) Tpy10BOro BoCHUTAHUS

WHTEPEC K MPAKTHIESCKOMY U3YYCHUIO Mpodeccuii u Tpyia pa3indHoOro poja, YBaKECHUE K TPYIAY U
pe3ynbTaTaM TPYAOBOH NeATeNbHOCTH, B TOM YHCIIE Ha OCHOBE NMPHUMEHEHHs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBI BBIOOp WHIWBUAYalTbHOH TPACKTOPHH TIPOMOJDKCHHS OOpa30BaHUSA C Y4ETOM
JUYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOINSCTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPOQEeCCHOHABHON NIESITEIbHOCTH H  Pa3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCThH
aJlanTHPOBATHCS B MPOPECCHOHATEHON CPEIE;

6) 3K0JI0rH4YeCcKOro BOCITUTAHUS:

9KOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIIIEHUE K MPHUPOJIe KaK UCTOYHHUKY KHU3HU Ha 3eMiie, OCHOBE
e€ CyllecTBOBaHMS, MOHUMAHHUE IIEHHOCTH 3J0POBOTr0 M 0O€30MacHOro o0Opa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIGHWE K COOCTBEHHOMY (U3NYECKOMY H IICHXHYECKOMY 3JIOPOBBIO, OCO3HAHHE IIEHHOCTH
coOJIOIeHNsT TpaBWJI OE30MACHOTO TOBEJEHHUS IMpH padoTe C BEIIeCTBAMH, a TaKKE B CUTYaIUsX,
YIPOKAIOIIUX 3JJ0POBbIO U KU3HU JIHOJIEN;



CIIOCOOHOCTH TPYWMEHSTh 3HAHWS, IOJIydaeMble TpU HM3YYEHHH XHMUH, JUIA DPEUIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKalollle MPUPOJHOW CPEeNOoW, /Jid MOBBIINICHUS YPOBHS SKOJOTHUYECKON KYJIbTYpHI,
OCO3HaHUs TIOOANTBHOTO XapakTepa AKOJOTHYECKHX MPoOJieM W TyTeH HX pEemeHHUs MOCPEICTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHON U COIMAJILHOM MPaKTHUKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMETHBIX Pe3yJNbTaTOB BBIICISIOT 3HAUYMMbIE IS (DOPMHUPOBAHUS
MHUPOBO33pEHHUsT OOIICHAYYHbIC MOHATHS (3aKOH, TEOpHsi, MPHHIIUI, THIIOTE3a, (aKT, cUucTeMa, Mmpoliecc,
9KCIIEPUMEHT U JIPYyroe.), KOTOpbIE HCIIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHWHU M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IIEJIOCTHON HAyYHOU
KapTUHE MHUpa, W YHUBEpCaJbHbIE Yy4eOHbIe JelicTBUS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pEryNsTHBHBIC), KOTOpble oOecreynBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOH e TeIbHOCTH.

Ilo3naBaTeJIbHBIC YHUBEPCAJbHBIC y4eOHbIE el CTBHS

ba3oBble Joruueckme aeicTBUA:

YMCHHA HCIOJb30BAaTh HpI/IéMBI JIOTUYECKOT'O MBIIJICHUSA IIPU OCBOCHHU 3HAHUU: PpacKpbIBaTh
CMBICTT XUMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATH B3aUMOCBS3b C
APpyruMu HOH)ITI/IHMI/I), HUCIIOJIB30BaTh IIOHATUA I 06BHCHeHI/IH OTACJIbHBIX (I)aKTOB u HBHeHI/Iﬁ,
BHIOMPATh OCHOBAHHS U KPUTEPHH ISl KIACCU(PHUKAIMN XUMHUYECKHX BEIIECTB M XUMHUYECKHX PEaKIIHi,
YCTaHABIUBATh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIy OOBEKTAaMH W3YYEeHHs, CTPOUTH JIOTUYECKHE
paccyxaeHusi (HHIYKTUBHEIE, JIeIyKTUBHBIE, TI0 aHAJIOTHH ), IeTIaTh BEIBOJIBI U 3aKITFOUCHHS,

yMEHHE TPUMEHSITh B IIpOlLlecCe TIO3HAHMSA TOHATHS (TpeAMETHBIE M MeTalpeIMETHBIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIEIIH, UCTIOIh3yEeMbIE B XHUMHUH, IPE0OPa30BBIBAThH IIMPOKO IPUMEHIEMbIC
B XMMHHU MOJIENBbHEIE TPEICTABICHNS — XUMHUYECKUH 3HaK (CHMBOJI DIIEMEHTA), XUMU4ecKast hopMmyina u
ypaBHEHHE XMMHYECCKOW PEaKIMU — MPH PEUICHHU Y4eOHO-TIO3HABATEIbHBIX 3a1ad, C Y4YETOM 3THX
MOJCJIBbHBIX HpCI[CTaBJ'ICHI/Iﬁ BbBIABJIIATE M XAapPAKTCPU30BaATh CYHICCTBCHHBLIC IIPU3HAKKW HU3YYACMbIX
O0OBEKTOB — XWMHYECKHX BEIIECTB W XWUMHYECKHX pEaKIWi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3yUaEMBIX MPOIIECCaX U SBICHUSX.

ba3oBrble ucciienoBarejbckne el CTBUSA:

YMEHHE WCIOJIh30BaTh MOCTABJIEHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KadecTBe OCHOBBI s (OPMHUPOBAHUS THUIIOTE3Bl IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXIEHUN;

OpuoOpeTeHHe OMbITa MO I[UIAHUPOBAHUIO, OPraHM3allUl H TMPOBEACHUIO YYCHUYECKUX
SKCIIEPUIMEHTOB, YMEHHE HaONIoNaTh 3a XOIOM IMPOIecca, CaMOCTOSTENFHO IPOTHO3MPOBATH €0
pe3ynbTat, (QopMynHpoBaTh O0OOLIEHHMS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
WCCJICJIOBAHNS, COCTABJIATh OTYET O MPOJICIIaHHOM paboTe.

Pa6oTa ¢ undopmaiueii:

yMEHHE BBIOWPATh, AaHATH3NPOBATh M HHTEPIPETHPOBATH HH()OPMAIIMIO PA3IHYHBIX BUIOB U (HOpM
MIPEJICTABJICHUS, TOJIy9aeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMUYECKOTO
CoZlepKaHus, CTpaBOYHbIE TTOCOOMs, pecypchl MIHTepHETa), KPUTUYECKH OIICHWBATH MPOTHBOPEUYHBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHATh pa3jMyHbIE METOABI M 3alpoChl MpPU TMOUCKE M OTOOpe WHGOpMAIUU U
COOTBETCTBYIOIUX JaHHBIX, HEOOXOMUMBIX JUIsl BBINOJHCHHS YUYEOHBIX W IIO3HABATENBHBIX 3ajad
OmlpeNeNEHHOr0 THIA, NPHOOPETCHHE OIBITa B OO0JIACTH  HWCIIONB30BaHUS  WH(GOPMAIHOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJQJCHUE KYJbTypOM aKTHBHOTO WCHOJB30BAHHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBHIOMpATh ONTUMANBHYIO (POpMY MpencTaBieHUs WH(OOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/Jadll HECIOXHBIMH CXEMaMH, IuarpaMMmamu, ApyrumMu (popmamu
rpaduKu 1 UX KOMOWHAIIHSIMY,

YMEHUE HCIONb30BaTh M aHAJIW3UPOBATh B TMpolecce Y4eOHOM U HCCIeIOBATEIbCKOM
ACATCIIBHOCTHU HHq)OpMaIII/I}O O BJIMAHUHM TIPOMBIIIJIICHHOCTH, CEJIIBCKOI'O XO3SHCTBA U TpaHCIIOpTa Ha
COCTOSTHHE OKPY’KaroIiel IpupoOaHON Cpebl.

KoMMyHHKaTHBHBIC yHHBepcaJIbHbIC y4eOHbIe JeCTBUA:

yMEHHsI 3a/1aBaTh BOMPOCH (B XOJe auanora u (WiM) JUCKYCCHH) TI0 CYIIECTBY O0CYKIaeMoi
TEMBI, q)OpMyanOBaTI) CBOU MPCIJIOKEHUA OTHOCUTCIILHO BBINTIOJTHCHUSA HpelIHO)I(eHHOﬁ 3aa4u,
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YMEHUSI NPEACTaBJIATh IONYy4EHHBIE PE3yJIbTaThl I103HABATEJIIHONW NESTENbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; JejlaTh IPE3CHTAlMI0 PE3yJIbTAaTOB BBIIOJIHEHUS XUMHMYECKOI'O 3KCIIEPUMEHTA
(;mabopaTopHOro oOmbITa, J1a0OpPaTOpHOH pPaOOTHl IO HCCIECAOBAHHIO CBOMCTB BEIIECTB, Y4YeOHOTO
MPOEKTa);

YMEHHUsl Y4eOHOro COTpYJHMYECTBA CO CBEPCTHUKAMM B COBMECTHOH I103HAaBaTENIbHOH MU
UCCJICIOBATENbCKOM JESTENbHOCTH NPHU PELICHUH BO3HUKAIOIIMX IIPOOJEM Ha OCHOBE yd€ra OOLIMX
MHTEPECOB M COTJAacOBaHUS NO3MIMHA (00CyXaeHHs, OOMEH MHEHHSMH, «MO3TOBBIE ILITYPMBD»,
KoOpauvHalust COBMECTHBIX IIGfICTBI/IfI, OIPEACIICHUE KPUTCPHUCB IO OLCHKE KadeCTBa BBINOJHEHHOMN
paboThI U JIpyTHE).

PeryasiTuBHBIC yHHBepCaJbHbIC y4eOHbIE JeHCTBHA:

YMEHHE CAMOCTOSTENIIBHO OIpPENesaTh LEeIN JAEATENbHOCTH, MJIaHUpPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh U TPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JICATENBHOCTh, BBEIOMpATh HanOoiee
3¢ eKTUBHBIE CIIOCOOBI PelIeHUsI YUeOHBIX M NO3HABATEIbHBIX 3a/1a4, CAMOCTOATENILHO COCTABIIATH MU
KOPPEKTUPOBATh MPEUIOKEHHBIM aTOPUTM AEHCTBHI MPH BBITOJHEHUM 33JaHUN C yYETOM IOJTyYEHUS
HOBBIX 3HAHUKU 00 N3y4acMbIX o0beKTax -— BCIIECTBAX MW PpCaKOuiax, OILCHHUBATH COOTBETCTBHUC
MOJTyYEHHOT'O pe3yJibTaTa 3asABJICHHON IeNd, yMEHHE HCIOIb30BaTh M AHAJIM3WPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHHUH.

Ilepedens (koaudukaTop) NpoBepsieMbIX TPeOOBAHMI K MeTanpeIMeTHBIM pe3yJbTATaAM 0CBOEHMS
OCHOBHOI1 00pa30BaTeJILHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHUS K METANIPESIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSEMOT0 o0pa3oBaTeIbHON MPOTrpaMMBEI OCHOBHOTO O0IIIEro 00pa3oBaHus
TpeOoBaHM
1 Ilo3naBarenbHble YVY /]I
1.1 ba3oBrie noruueckue qerdcTBUS
111 BBISBISITE M XapaKTEPH30BATh CYIMIECTBEHHBIC TPU3HAKN OOHEKTOB (SIBIICHH )
1.1.2 YcraHaBNIMBaTh  CYIICCTBCHHBIA TPHU3HAK  KJIACCH(UKAIMHA, OCHOBAHWS IS

00001IeHHSI ¥ CPAaBHEHUS, KPUTEPHUH ITPOBOIMMOTO aHAIHM3a

1.1.3 C y4eToM TpeIIoKESHHON 3amaddl BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHUS B
paccMaTpuBaeMBbIX (haKTax, JTaHHBIX W HAOTIOACHUIX;

mpeJIaraTh KPUTEPHH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPCUHIA,

BBIABJIATE  JNeuIuT WHPOpPMAIMK, JAHHBIX, HEOOXOMUMBIX IS  PCIICHUS
MIOCTAaBJICHHON 3a/1a4u

114 BriaBisaTh MPUYINHHO-CJICACTBCHHBIC CBA3U TP U3YUCHHUN SIBIICHUH 1 MponcccoB

115 I[eHaTB BBIBOJbI C UCITIOJIb30BAHUECM JCAYKTUBHBIX U MHAYKTUBHBIX YMO33KHIO‘16HHI>'I,
yMO3aKJ’IIO‘lCHI/If/’I 110 aHaJI0T'HUH, (bOpMyJ'II/IpOBaTI: THUIIOTE3bI O B3ANMMOCBA3AX

116 CamocTOATENbHO BBIOMpATh cIOcO0 pemieHuss y4eOHOH 3amaun  (CpaBHUBATH
HECKOJIBKO BApUAHTOB pEIICHUs, BBHIOMpaTh HamOoyiee MOIXOAANIMKA C Y4eTOM
CaMOCTOSTEIBHO BBICTICHHBIX KPUTEPUEB)

1.2 ba3oBrie uccnenoBaTenbckue JENCTBUA

121 IlpoBoauTh 1O CaMOCTOSITENBHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
JKCIICPUMEHT, HEOOJIBIIIOE UCCIICOBAHNE 110 YCTAHOBJICHUIO 0COOCHHOCTEH OOBEKTa
W3YYCHUS, TPUIUHHO-CICACTBCHHBIX CBA3CH M 3aBUCUMOCTEH 0OBEKTOB MEKITY COOOM

1.2.2 OrneHuBaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOTYUYESHHYIO B XOJIE
HCCIIe0BaHUS (PKCIICPUMEHTA)
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1.2.3

CaMOCTOSATENIBHO ~ (pOPMYJIMPOBATh OOOOIINEHUS ¥ BBIBOABI TI0  pe3yjbTaTaM
MIPOBEJICHHOTO HAOIIOICHHS, OTIBITA, UCCIICAOBAHUS, BIAJICTh HHCTPYMEHTAMU OLICHKU
JIOCTOBEPHOCTH ITOTYUYEHHBIX BHIBOJIOB U 0000IIIEHUH

124

HpOFHOBI/IpOBaTB BO3MOXKHO€ ):[aanei/’HHee Ppa3BUTUC TIPOLCCCOB, COOBITHH M HUX
IMOCJICACTBUA B aHAJIOTMYHBIX WM CXOIHBIX CHUTYyalUAX, BBIABUTATh IIPEAIIOIOKCHUA
00 ux PAa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX

1.2.5

Hcmonp30BaTh BOIIPOCH KaK MCCIIEIOBATENBCKUI HHCTPYMEHT ITO3HAHYIS,
(hopMyMpoBaTH BONPOCH, (PUKCUPYIOIITUE Pa3phiB MEK/Y PEAbHBIM U JKeIaTeIbHBIM
COCTOSTHHEM CUTYaIluH, 00bEKTa, CAMOCTOSTEIILHO YCTAHABIMBATh HICKOMOE U JIAHHOE;
(dopmupoBaTh THNOTE3y 00 WCTHHHOCTH COOCTBEHHBIX CYXJICHUH W CYXKICHHUH
JIPYTHX, apTyMEHTHPOBAThH CBOIO MTO3UINI0, MHEHUE

1.3

Pabora ¢ undopmanueit

131

[IpuMeHSTh pa3MUYHBIE METOJbI, MHCTPYMEHTBI M 3alpoChl MpH TIOUCKE U OTOOpe
WHQOPMAITUH WITH JaHHBIX M3 UCTOYHUKOB C YUSTOM IPEITIOKCHHON YUeOHOM 3a1aun
Y 33JJaHHBIX KPUTEPUEB

1.3.2

Bri6upats, aHAIM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATH MH(OPMAITIIO
Pa3INYHBIX BUJIOB U (OPM MPE/ICTABICHHUS;

HAXOJWTh CXOJHBIC apryMEHTHI (IOATBEPKIAIOIINE MU OMPOBEPrafoIIUue OJHY U TY
K€ UJIEI0, BEPCHIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

133

CaMOCTOSATENIBEHO BBIOMpATh ONTUMATIbHYIO (HOpMY MPEICTaBICHUS HHQOpPMAIMUA
WITIOCTPUPOBATh pEIlacMbIe 33J]aud HECIOKHBIMH CXEMaMH, JHarpaMMaMHu, WHOU
rpaduKoi ¥ MX KOMOWHAITAIMU

134

OrneHuBaTh  HAJASKHOCTh  WHQOpPMAIUM  TI0  KPUTEPHSAM,  MPEAIIOKCHHBIM
MeIarornIeckuM pabOTHUKOM HITH c(hOpMYTHPOBAHHBIM CAMOCTOSTELHO

1.35

O} PEeKTHBHO 3aTOMHHATH ¥ CUCTEMATH3UPOBATh HHGOPMAIUIO

Kommynukatusasie YV /1

2.1

OOmenue

2.1.1

Bripaxats ce0s (CBOIO TOUKY 3pEHHUS) B YCTHBIX M MUCHBMEHHBIX TEKCTaX

212

B xoxme muanora u (wim) AMCKYCCHU 3ajaBaTh BOIPOCH MO CYIIECTBY OOCYXKIaecMOn
TeMbl M BBICKA3bIBaTh HJEH, HAIICJICHHBIC Ha pEIICHHWE 3adadyd U MOIJCpPKAHUC
0J1aroXKeaaTesIbHOCTH OOIIEHHS,

COTOCTABJIATh CBOM CYXKIEHUS C CYXICHUSAMHU JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXKMBATh Pa3IMYUE U CXOACTBO MO3UIIUI

213

[lIyObnmu4HO mTpeAcTaBNsATh pPE3YNBTAThl  BBINOJIHCHHOTO OIBITa (3KCICPUMEHTA,
HCCJICIOBAHUS, TIPOCKTA);

CaMOCTOSITETIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajad NpPE3CHTAIUN W
OCOOCHHOCTEW ayJAWTOpUH W B COOTBETCTBUM C HHUM COCTaBISATh YCTHBIE U
MUCBMEHHBIE TEKCTHI ¢ UCTIONIL30BAHUEM HILTIOCTPATUBHBIX MAaTEPHATIOB

2.14

BocnpuauMats 1 GOpMYyITHpPOBATh CYKICHHS, BBIPAKATh SMOIMHA B COOTBETCTBHH C
LEJISIMUA U YCIOBUSMH OOIICHUS;

pacro3HaBaTh HEeBepOAIBHBIE CPEICTBAa OOIICHUS, MOHMMATh 3HAYCHHE COIUATBHBIX
3HAKOB, 3HATh W PACIIO3HABATh MPEANMOCHUIKA KOH(IMKTHBIX CUTYalludl M CMATYaTh
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KOH()JIMKTBI, BECTH TIEPETOBOPHI;
MMOHUMATh HAMEPECHHS JAPYTUX, TPOSBISTH YBAKUTESIHLHOE OTHOIIEHUE K COOECETHUKY
1 B KOPPEKTHOU hopme GopMyITHpOBaTH CBOHM BO3PAKEHUS

2.2

CoBMecTHas ACATCIIBHOCTD

221

[loHnmaTh ¥ UCHONB30BaTh MPEUMYILIECTBA KOMaHIHOH W MHAMBUAYAJILHOW pabOTHI
NpU peleHUH KOHKPETHOH MpoOJeMbl, 000CHOBBIBATH HEOOXOIUMOCTH MPUMEHEHHUS
TPYyIHOBBIX (POPM B3aWMOJIEHCTBHS MPH PEIICHUH TTOCTABICHHON 3aa4H;

MPUHAMATh LIEJIb COBMECTHOM NEATENbHOCTH, KOJUIEKTUBHO CTPOUTH JNEHCTBHA 1O €€
JOCTIDKEHHIO: pacIipeelisiTh POy, JOTOBapUBAaThCs, 00CYKIaTh MPOLECC U Pe3yIbTaT
COBMECTHOM paboTHI;

yMeTh 0000IIaTh MHEHHS HECKOJNBKHX YEJIOBEK, MPOSBISATH TOTOBHOCTh PYKOBOAHTD,
BBITIOJTHATD OPYYEHUS, TOJUNHSITHCS;

TUTAHUPOBATh OPTAaHH3AIUIO0 COBMECTHOW pabOThI, OMPENENATh CBOKO POJb (C y4eTOM
MIPEAMOYTCHU W BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJCHCTBHS), PACTIPEICIISIT
3aJaund MEXKAY 4ICHAMH KOMaH[bl, y4acTBOBAaTh B TPYIIOBHIX (opMax paOoThI
(obcyxaenus, 0OMeH MHEHHH, "MO3rOBbIE IITYPMBI" U HHBIE);

BBITIOJHATH CBOIO 4YacTh paboTHI, JOCTHTaTh KA4ECTBEHHOTO PE3yJIbTaTa 1O CBOEMY
HaIpaBJICHUIO U KOOPAMHUPOBATH CBOM JEMCTBUSA C IPYTUMH WICHAMU KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEr0 BKJaJa B OOMHUH MNPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITETIbHO CQOPMYITUPOBAHHBIM yYaCTHUKAMH B3aMMOJICHCTBUS; CPaBHUBATH
pe3ynbTaThl C UCXOMHOM 3amavyeld M BKJIAJ KaXXJAOTO WIeHa KOMaHIbl B JOCTHKCHHE
pe3yabTaTOB, pA3NeNATh c(epy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEIOCTARIICHUIO OTYETA Tepe I TPYIIoit

Perynsatusnsie YVY ]|

3.1

Camoopranuzarus

3.11

BBISBIIATE MPOOIIEMBI JUTS PENICHHUS B )KU3HCHHBIX U YIEOHBIX CHTYAaIUsX;
CaMOCTOSITEITEHO COCTaBIIATH aJlTOPUTM PEIICHUS 3afadd (MU €r0 4acTh), BRIOUPATH
croco0 penieHus y4eOHOU 3a7auu ¢ YYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh Mpe/ilaracMble BApPHAHTHI peIIeHUH

3.1.2

OpHEHTUPOBATLCS B PA3IMYHBIX MOMXOJaX TPUHATHS PelIeHU (MHAUBUIYyalTbHOE,
NPUHSTHE PEICHUS B TPYIIIE, IPUHITHE PEIICHHN TPYIIION);

COCTABIIATh IUIAH JIEHCTBUU (IUIaH pean3alyuyd HAMEUCHHOTO alIrOpUTMa PEIIeHUs),
KOPPEKTHUPOBAaTh MPEIIOKEHHBIN AJITOPUTM C yYETOM MOIYy4eHHs] HOBBIX 3HAHHU 00
U3y4yaeMoM OOBEKTE;

JleJaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE

3.2

CaMOKOHTPOIb

321

BJ'Ia,I[eTI: crocobamMu CaMOKOHTpPOJIsA, CAaMOMOTHUBAIIUU U pe(bJICKCI/II/I

3.2.2

Baocuts KOPpPEKTUBbBI B ACATCIIBHOCTH Ha OCHOBE HOBBIX 06CTOHTCJII>CTB,
HU3MCHHUBIINXCSL CHTyaHHﬁ, YCTaHOBJICHHBIX OH_II/I60K, BO3HHUKIINX prZ[HOCTCfI

3.2.3

JlaBaTh ameKkBaTHYIO OIEHKY CHUTYAIlMH U MIpe/iaraTh IJIaH ee U3MEHEeHHS,

VYUTHIBATh KOHTEKCT M TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TpHU
pemieHny  y4eOHOW  3ajayd,  aQAaNnTUPOBaTh  PEIICHHE K  MCHSIOIIUMCS
00CTOSTEILCTBAM;

OOBSACHATh TPUYUHBI JIOCTIXKEHUS (HEHIOCTIKEHUS) pE3ylbTaTOB JEATEIHLHOCTH,
JlaBaTh OIICHKY NPHOOPETCHHOMY OIBITY, yMETh HaXOJWUTh TIO3UTUBHOE B
MPOMU3OLIEIIEN CUTYallNN;
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OLICHUBATb COOTBCTCTBUC PE3YyJIbTaTa LICIIU U YCIOBUAM

3.3 DOMOUMOHAJIBHBIA UHTEJUIEKT

3.3.1 Pasznuyarp, Ha3pIBaTh M YIIPABISATH COOCTBEHHBIME AMOLIUSAMHI M SMOIMSIMH APYTHX;
BBISIBIIATD Y aHAJTU3WPOBATH MPUIUHBI SMOIIHIA;

CTaBUTH ce0s1 Ha MECTO JAPYToro YeJIOBEKa, IOHUMATh MOTHBEI 1 HAMEPEHUS APYToro;
PeryaupoBaTh Croco0 BBIPaXESHISI SMOIIUN

3.4 [punsitue ceds u Apyrux

34.1 OCO03HaHHO OTHOCHUTBLCS K JPYTOMY YEIIOBEKY, €r0 MHEHHUIO; IIPU3HABATh CBOC IIPABO
Ha OIMOKY M TaKoe K€ MPaBo JPYyroro; IpUHUMATh ce0s U JPYTHX, HE OCYKIas;
OTKPBITOCTH ce0€ U APYTUM;

0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYT

NPEAMETHBIE PE3YJIBTATbBI
B cocraBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHHUIO 00SI3aTEIBHOTO COJEPKAHUS, YCTAHOBICHHOTO

JaHHOHU (henepaiibHOM paboueli MPorpaMMoil, BbIICISAIOT: OCBOCHHBIC 00YYAIOIIMMHCS Hay4YHbIC 3HAHMS,
YMEHHMSI M CIIOCOOBI ACHCTBUH, criennuIecKue sl MpeaMeTHON 001acT « XUMHUS», BUIIbI ICATSIBHOCTH
M0 TOJIYYCHUIO HOBOTO 3HAHWS, €r0 MHTEPHpETAINH, MPEoOpa30OBAaHUIO U MPUMEHEHHIO B Pa3IUYHBIX
y‘-Ie6HBIX 1 HOBBIX CUTyalUAX.

K koniy oOyuenus B 8 kiacce mpeqMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh

c(hOpMHPOBAHHOCTD y 00YUAIOIIUXCS YMEHHU:

pacCKpbIBaTb CMBICJI OCHOBHBIX XHWUMHYCCKHX MOHSTHI: aToM, MOIJICKYJIa, XUMHYECKUH 3JICMCHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOpPOMHAS W HEOJHOPOIHAs), BAJICHTHOCTH,
OTHOCHUTEIbHAS aTOMHAs M MOJICKYJIApHAs Macca, KOJMYECTBO BEMIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBast JIOJNS XHMHYECKOTO DJJIEMEHTa B COCJUHECHUH, MOIIPHBIA O0O0BEM, OKCHI, KHCIOTa,
OCHOBaHHWE, COJb, JJEKTPOOTPULIATEIBHOCTb, CTEINECHb OKHUCJICHMS, XHMHYECKas peakuus,
KIacCU(UKAIMs pPeakluid: peakiUy COCAMHEHHUS, PEaKIMU pa3jiokKCeHHs, PEaKIUH 3aMEIICHUs,
peakiuu OOMEHa, 9K30- U JHIOTCPMHYCCKUE PEaKIUH, TEIUIOBOW 3G (EKT peakiuu, SApPO aToMa,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTanb, paanyC aToMa, XMMHYECKas CBS3b, HOJSApHAs H
HETOJISIpHAsT KOBAJIGHTHAsI CBs3b, MOHHAs CBs3b, WOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas IO
BelecTBa (TIPOIEHTHAS KOHIIEHTPAIIHSI) B PaCTBOPE;

WITIOCTPUPOBATL B3aUMOCBA3bL OCHOBHBIX XHMHUYCCKUX MHOHATUH U MPUMCHATL 3TU IMOHATUA IIPU
OTIMCaHWU BEIECTB U WX MPEBPAICHHIA;

UCIIOJIb30BaTh XHMHUYECKYI0O CHUMBOJIMKY JUII COCTaBJCHUS (OpPMYyN BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEaKIni;

OTIPEETATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTEIEHb OKHCIICHUS
3JICMCHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY
COCIIMHEHMI 1o (opMynaMm, BUI XUMHYECKOH CBSI3M (KOBaJICHTHAas W HOHHAs) B HEOPraHHMYECKHX
COEIMHEHMSIX;

packpeiBaTh cMbicn Ilepuoguueckoro 3axona JI. M. MenzeneeBa: A€MOHCTPUPOBATh MOHUMAHHE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT MX TNoyiokeHus B [lepuoanueckoit
CHCTEME, 3aKOHOB COXPAHEHHsSI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO
y4eHHUs, 3aKOHa ABOTaipo;

ONHKCHIBATH M XapaKTePU30BaTh TaOMW4Hyl ¢Gopmy [lepuomudeckoli CHUCTEMbl XUMHYECKHUX
AJIEMEHTOB: pa3iNyaTh TOHSATHS «TJaBHas moArpymma (A-rpymma)y u «mobounas moxarpynma (b-
rpynmna)», Majible ¥ OOJbIIUE MEPHOMABI, COOTHOCUTh 00O3HAUCHUS, KOTOPBIE UMEIOTCS B TaOJHIIC
«Ilepuoguueckass cucremMa xumuueckux daemeHtoB J. M. MeHneneeBay ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsAn sapa, obIiee 4ncio
SJIEKTPOHOB U PACIPEICICHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJIACCHU(UIMPOBATh XMMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKHE peaknuu (o
YHCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY 3PQEKTY);

14



XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BELIECTB pPAa3JIMUHBIX KJIaCCOB,
MOJTBEPKIasi OMHMCAaHUE MPUMEpPaMH MOJEKYISAPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHUMHYECKHX
peaKIuii;
MIPOrHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Ka4eCTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKHUX TPEBPAIIEHUI B Pa3IMYHBIX YCIOBUSX;
BBIUMCIISITh OTHOCHTEIBHYIO MOJEKYJISPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO OO
XHUMHYECKOT0 3JeMeHTa 1o (opMyIie COeAMHEHHS, MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH
pacu€Thbl O YPABHEHUIO XUMUUECKON PEAKIINY;
IMPUMCHATH OCHOBHBLIC OII€paliuu MBICIIUTETbHON ACATCIIBHOCTH — aHaJIM3 U CHHTC3, CPaBHCHUC,
000011IeHIe, CHCTEeMAaTH3aLuIO, KIacCU(HUKAIINIO, BBISIBICHHE NPUUYMHHO-CICICTBEHHBIX CBSI3CH — AT
W3YYCHUS CBOWCTB BEUIECTB M XMUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOIbl MO3HAHUS —
HaOJI0IeHHEe, U3MEPEeHNE, MOACTUPOBAaHHUE, SIKCIIEPUMEHT (PeasbHbIA U MBICIEHHBIN);
CJIEIOBATh MPABWIIAM ITOJIb30BAHUSA XUMHUYECKON MTOCYAOH U 1a00paTOPHBIM 000pYyTIOBAaHHEM, a TaKKe
IIpaBuJIaM o6pameH1/151 C BfIECTBaMU B COOTBCTCTBUHM C HWHCTPYKOUAMHU II0 BBIIIOJIHCHUIO
12a060PaTOPHBIX XUMHUYECKHX OIBITOB 10 TIOMYUYEHHUIO ¥ COOUPaHHIO Ta3000pa3HbIX BelIecTB (BOIOpoIa
U KHCJIOPOAa), TPUTOTOBICHUIO PACTBOPOB C OMPEAENEHHON MacCOBOW JOJei pacTBOPEHHOTO
BCUIECTBA, IUIAHUPOBATHL U MPOBOJAUTHE XMMHUYCCKUC ISKCIICPHUMCHTHI IO PACIIO3HABAHUIO PACTBOPOB
IeJI0YeH ¥ KUCIIOT C IIOMOIIBI0 HHAUKATOPOB (JTaKkMyc, ¢heHoNIPTallenH, METHIOPaHK U JAPYyTHE).

K konry oOydeHuss B 9 Kjacce TpeaMeTHBIE pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaxkaTh CHOPMHUPOBAHHOCTD y 00YUAFOIUXCSl YMEHUH:
PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHHA: XUMHUYECKHN SJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTb, IJIEKTPOOTPUIATEIHLHOCTD,
CTETICHh OKWCJICHUS, XMMHUYECKas Peaklus, XMMHUYecKas CBSI3b, TEIUIOBOH A(PGHEKT peakiyu, MOIb,
MOJIIPHBI 00BEM, PACTBOp, DJICKTPOJUTHI, HEIICKTPOJUTHI, 3JIEKTPOIUTHYECCKAS JHUCCOIMAIINS,
peakuuu HMOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMMble M HEOOpaTHMBIC
peaxIum, OKUCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKITUH, OKHCIUTENh, BOCCTAHOBUTENh, OKUCICHUE U
BOCCTaHOBJICHHE, aIUIOTPONHs, aM(OTepHOCTb, XHMHYEeCKass CBsA3bp (KOBAJECHTHAs, WMOHHA,
METaJUIM4ecKas), KpucTauIndeckas pemérka, KOppo3usi METaJUIOB, CIUIABbI, CKOPOCTh XUMHUECKON
peakuuy, npeaeasHo nonycruMas konuenrpanus [1/IK BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHSATHA W TPUMEHSTH 3TH TOHATHS TMPU
OTIMCAaHWH BEIECTB U WX MPEBPAICHHIA;
WCTIONB30BaTh XUMHYECKYI0 CHUMBOJHKY JUIsI COCTaBIeHHs (OpPMyn BEIECTB W ypaBHEHHUH
XUMHYCCKHUX PEaKIni;
OTIpEZIeTISATh BaJICHTHOCTD M CTETIEHb OKHUCJICHHUS XUMHUYECKHUX AJIEMEHTOB B COEIMHEHHSIX Pa3IMIHOTO
COCTaBa, MPHHAMICKHOCTh BEIIECTB K ONPENeNEHHOMY Kiaccy COeAMHEHHH Mo QopmyiaMm, BHI
XUMHYECKOHN CBs3M (KOBaJICHTHASA, MOHHAS, METAJUIMYECKasl) B HEOPTAHUYECKUX COCTWHEHHSIX, 3apsi
MOHA N0 XMMUYECKOH hopmyIie, XxapakTep cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHEHUH,
TUI KPUCTAJUTUIECKON PEIETKH KOHKPETHOTO BEILIECTBA,;
packpsiBaTh cMbIch [lepuoanueckoro 3akona JI. . MeHnaeneeBa u AeMOHCTPUPOBATh €T0 TOHUMAaHUE!
ONKCHIBATH M XapakTepu3oBarh TabnmuHyro Qopmy [lepromudeckoil CHCTEMBI XUMHUYECKHX
2JIEMEHTOB: pa3inyaTh TOHSITHS «rIaBHas moxarpymma (A-rpymma)» u «mobouHas moarpymma (b-
rpynma)», Majble M OOJbIIME NEepPHOABI, COOTHOCHTH OOO3HA4YEHHUs, KOTOpbIE HMEIOTCA B
MEPUOANYECKON TabIMIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij Aapa, OOIIee YMCIO 3JIEKTPOHOB M PACIPENENICHNE UX M0 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIUHEHHUH B
MpeJienax MaJlbIX MIEPUOJIOB U TTIABHBIX IMOATPYII ¢ YUYETOM CTPOCHHS UX aTOMOB;
KJIacCU(UIMPOBATh XMMUYECKHE 3JEMEHTHI, HEOPraHWYECKUE BEIECTBAa, XUMHUYECKHE peakiuuu (10
YHCIy W COCTaBY YYacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY S(PQEKTy, MO HU3MEHEHUIO
CTETICHEeW OKUCIICHUS XUMHUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIICIUPUISCKUE XMMHYCCKHUE CBOMCTBA IIPOCTHIX M CJOMKHBIX
BEIIECTB, TOJTBEPXKAas OMNHCAHWE TIPUMEpPaMH  MOJCKYISPHBIX W  HOHHBIX  YPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

15



COCTaBIISITh YPABHEHHUS 3JCKTPOIMTUYECKOW AWMCCOLMALMKM KHCIOT, IIEJIOUed W coJiel, MONHbIe U
COKpaIll¢HHbIC ypaBHEHUS peakUMi HOHHOTO OOMEHA, YPaBHEHMs pEaKLUM, MOATBEPKAAIOIINX
CYLIECTBOBAHUE FCHETUUECKON CBSI3M MEXK/y BEIECTBAMU Pa3IMYHbIX KJ1aCCOB;

pacKpeIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLUil IOCPEICTBOM COCTaBIECHHUS
3JIEKTPOHHOTO OalaHca ATHX peaKLui;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS, BO3MOXXHOCTH TPOTEKaHUS
XUMUYECKHX MIPEBPALLCHUH B Pa3JIMYHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISAPHYI0 M MOJSPHYIO MAacChl BELIECTB, MAacCOBYIO [OJIIO
XUMHYECKOTO 3JIeMEHTa 10 (opMyIie COSMHEHHSI, MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MIPOBOIUTH
pacy€Thl o0 ypaBHEHUIO XUMUYECKOH peaKlny;

COOJIIOIATh MpaBHiIa MOIB30BAHUS XUMHUECKON MOCYION 1 JTa0OPaTOPHBIM 000PYIOBaHUEM, & TAKKE
npaBuia OOpalIeHus C BELIECTBAMH B COOTBETCTBUM C HHCTPYKLUMSMH 10 BBIIIOJIHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB TI0 TOJTYYCHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa
Y YTIIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIMH, MOJTBEPIKIAIONINEC KAYeCTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB: Paclio3HaBaTh
OTIBITHBIM TIYTEM XJIOpUA-, OPOMHUI-, HOAU[-, KapOoHaT-, ocdat-, CHITUKAT-, CyIb(haT-, THAPOKCH/I-
WOHBI, KATHOHBl aMMOHMS W MOHBI U3yYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOAHBIX PacTBOpax
HEOPTraHMYECKHUX BEUICCTB;

NPUMEHSTh OCHOBHBIE OIEpPAIM MBICTUTENBHOW JESITEIbHOCTH — aHAlIW3 M CHUHTE3, CpPaBHEHHE,
0000111eHIEe, CUCTEMAaTU3ALHIO, BBISBJICHUE IPUUMHHO-CICACTBEHHBIX CBA3EH — ATl H3y4EHHsI CBOMCTB
BEIIECTB W XHMUYECKHUX PpEaKlHi, eCTEeCTBCHHO-HAy4YHble METOIbl IMO03HaHWS — HaOJIIoneHHE,
U3MepeHne, MOAETMUPOBAaHUE, IKCIICPUMEHT (peallbHBIN U MBICIICHHBIH).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
DJ1eKTPOHHBIE
KouanuecTBo yacoB
Ne (undpossbie)
HaunmeHoBaHUe pa3aesioB M TeM MPOTPaAMMBI
n/m Bcero | Kontpoabnbie  IIpakTuyeckue | 00pa3oBaTtelibHbIE Pecypchl
padoThI padoTsI

Paznen 1. [lepBoHayaiabHbIle XUMHYECKHE TIOHSITHS
11 Xumust — BaKkHas 00J1aCTh €CTECTBO3HAHUS M MIPAKTUUECKON 5 1 2 Bubmuorexa LJOK

) NEeATEILHOCTH UeI0BEKA https://m.edsoo.ru/7f41837¢
1.2 BemiectBa 1 XuMHU4YeCKUE peaKuu 15 1 ﬁggg%ﬁiﬁiiﬂﬁﬂ £41837¢

Hroro no pazneny 20

Pa3nen 2. BaxHeiinine npeAcTaBUTEM HEOPTAHUYECKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsarue 06 okcumgax 6 ﬁggg%ﬁiﬁiiﬂﬁﬂ £41837¢
2.2 Bonopoa. Tlonsatue o KUCIOTaxX U COJIAX 8 1 ﬁggg%ﬁiﬁiiﬂﬁﬂ £41837¢
2.3 Bona. Pacteopsr. [TonsTre 06 ocHOBaHUSAX 5 1 1 ﬁggg%ﬁiﬁiiﬂﬁﬂ £41837¢
24 OCHOBHBIE KJIacChl HEOPraHNYECKUX COSTUHEHNUI 11 1 1 ﬁggg%ﬁiﬁiiﬂﬁﬂ £41837¢

HUroro no pazgeny 30

Paznen 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumuueckux 3j1eMeHToB Jl. U. MenneseeBa. CTpoenue aToMoB. XuUMU4ecKast

cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKuuu

31 ITepnoanueckuii 3akoH u [leproanueckas cucrema 7 Bubmmorexa LIOK
' xuMudeckux 3eMenToB /1. M. Menneneesa. CTpoeHne aroma https://m.edsoo.ru/7f41837c
32 Xumugeckasi cBsi3b. OKUCITUTENTFHO-BOCCTAHOBUTENBHBIC 8 1 Bubmuoreka [JOK
' peakIu https://m.edsoo.ru/7f41837¢
bubauoreka IJOK
Hroro no pazneny 18 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 5
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9 KJIACC

KoJsnuecTBo 4acoB DJ1eKTPOHHBIE
Ne (uudposbie)
u/n HaunmeHnoBaHue pa3iesioB M TeM MPOTrPaMMBbI Beero Koﬁﬂrpom,m)le H%aRanecmae 06PA30BATETbLHBIE
padoThI padoThI pecypesi
Pa3nes 1. BeecTBO U XMMHYecKHe peaKIMH
11 [ToBTOpeHwue u yrioyOneHne 3HaHUH OCHOBHBIX 5 1 Bbu6mmoreka LIOK
' paszesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUit 4 bu6morexa HOK
' p peaxtt https://m.edsoo.ru/7f41a636
13 DIIEKTPOIMTHYECKAS TUCCOIHAITHS. XUMHUICSCKUE 8 1 1 bubmuoreka [IOK
' peaKImMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3zpnen 2. Hemeranbl 4 UX cOeIMHEHUS
21 OO6mas xapaKTepUCTHKa XUMHYCCKIX JICMCHTOB 4 1 bubmuoreka [IOK
' VIIA-rpynmel. ['anoresst https://m.edso00.ru/7f41a636
29 OO0miast xapakTepUCTUKA XUMUYECKUX JIEMEHTOB 6 Bbu6mmoreka LIOK
' VIA-rpynmsl. Cepa u e€ coemnHeHUS https://m.edso0.ru/7f41a636
23 OO0miast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB 7 1 Bbu6mmoreka LIOK
' VA-rpynmsl. A30T, Gocdop 1 UX COSTHHEHUS https://m.edso0.ru/7f41a636
sl NI I , Do 0K
' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
HUroro no pazgeny 25
Pa3zjnen 3. MeTasibl U MX COeIMHEHUSI
. butnuoreka [JOK
3.1 Obume coficTsa meTanos 4 https://m.edso00.ru/7f41a636
. Bbubnmoreka [{TOK
3.2 Baxcnelitie MeTauibl 1 X COSTMHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 20

Pa3znen 4. Xumus 1 oKpyzKaomias cpeaa
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butnuoreka [JOK

4.1 BemectBa 1 MaTepuabl B )KHU3HU YEIIOBEKA 6 https://m.eds00.ru/7f41a636
HUroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne KonuuyecTBo yacoB Jara JJIeKTpOHHBIe HH(POBBIE
w/n Tema ypoka Beero Kontpoabnbie | IlpakTudeckue w3yenus o0pa3zoBaTe/JbHbIe
padoThI padoThI pecypchbl
L ucronexa. Tons neucersa. Tonrme o ) Bubmaotera LIOK
’ H ' https://m.edsoo.ru/ff0d210c
METO/IaxX MO3HAHUSI B XUMHUH
, | oo | dpm e | Bumorera LOK
patop P pal https://m.edsoo.ru/ff0d227e
1a00paTOPHBIM 000PYIOBAHHEM)»
bubmunoreka IIOK
3 Craprosas qmarnocTika ! 1 https://m.edsoo.ru/ff0d23dc
4 YucTele BemecTBa U cMecH. CocoObI 1 bubmuoteka IIOK
pasJeNneHus cMece https://m.edsoo.ru/ff0d26ca
S cwecdt (mampviepe oot romapermoi ) Bumorerca LIOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmunorexa IIOK
6 ATOMBI H MOTEKY TbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE 3JIEMEHTRI. 3HAKW (CIMBOJIBI) 1 Bubnnoreka [IOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie 1 CIIOKHBIEC BEIICCTBA 1 bubmorexa OK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa HOK
yApHOCE ¥ https://m.edsoo.ru/ff0d2d50
10 Xummaconas dopwyra. Baremoon arovos ) Bubmorerca LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XUMHUYCCKHX 3JIEMEHTOB
11 OTHOCHTEIIbHAs aTOMHAs Macca. 1 bubmunoreka IIOK
OTtHOcHTeNbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas g0 XUMHYECKOT0 DJIEMEHTA B 1 bubmmoteka IIOK
COEUHEHUN https://m.edsoo.ru/ff0d350c
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13 Konnuectso Beniectsa. Monib. MonspHas Bubmumorexa [IOK
Mmacca https://m.edso0.ru/ff0d5230
14 duzndeckre 1 XUMHUIECKUE SIBICHUS. bubmuoteka IIOK
XuMudecKas peaKims https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku u ycnoBus NpoTEKaHUS Bubmmorexa [IOK
XUMHUYECKHX PeaKInii https://m.edsoo.ru/ff0d3al16
16 3aK0H COXPaHECHHS MAacCHI BEIIECTB. Bubnunoreka [IOK
XUMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus KoaudecTBa, MacChl BEIIECTBA 10 bubmunorexa IIOK
YPaBHEHUSIM XUMHUYECKHUX PEaKIni https://m.edso0.ru/ff0d5708
18 (coommenm. prarowenta, soveiens buGmiorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4YEHBIA-DHIIUKIIOTICIUCT. bubmmoreka IIOK
O0600I1IIeHNE U CUCTEMATU3AIINS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbhas pabora Nel o Teme «Beiectsa Bubnunoreka [IOK
1 XUMHYECKHE PEAKITUID https://m.edsoo.ru/ff0d4290
g | B o s Compmonre B LOK
o p H ' https://m.edsoo.ru/ff0d448e
O30H
22 ncnopoma (peasiuns oxncaens, ropern) ubmiorera LIOK
pota (peaxil - Top ’ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 oxcumax
23 asoperopmn n mpoumenmoor Butmmorerca LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[TpumeneHue Kucnopoaa
2 nommue o 1epuoxmmccxow ypasne Bubmorera LIOK
p yP ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHAOTEPMUYECKHIX PEaKINIX
35 Sarprmenc noyna, rocotm e ufimorera LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEeIOTBPAICHUS
[Ipaktrnyeckas padota Ne 3 o Teme BuGnnorexa [OK
26 «Ilomyuenue u coOupaHue KUcIopoa,

H3YUYEHHE €TO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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27 Bonopon — anemeHT u mpocToe BEUIECTBO. Bubmumorexa [IOK
HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duzndeckre 1 XUMHUYECKUE CBOMCTBA bubmuoteka IIOK
Bojopoja. IlpuMenenune Bomopoaa https://m.edsoo.ru/ff0d4ddo
29 TloHsTHE O KHUCTTOTAX M COJISAX bubmorexa HOK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI TOIyUYeHHs BOAOPOa B Bubnunoreka [IOK
nabopaTropuun https://m.edsoo.ru/ff0d4dd0
3L lonyuenme n cosmpane sotopona Bubmiorea LIOK
o ’ https://m.edsoo.ru/ff0d4f42
WU3YYCHHE €T0 CBOWCTBY
. " Bubnmnorexa [JOK
32 MoutsipHblii 00bEM ra30B. 3aKOH ABOTazpo https://m.edsoo.ru/ffod542¢
3 ra o ero mmecmiony Komaecry pemecrsa Bubmiorexa LIOK
A Y ¥ Bl https://m.edsoo.ru/ff0d55a0
I 00bEMY
| Do corbus g e B LOK
peaxi . https://m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 du3nyecKre U XUMUIESCKHAE CBOMCTBA BOIBI bubmorexa OK
A https://m.edsoo.ru/ff0d587a
. bubmunorexa IIOK
36 CoctaB ocHoBanuii. [TonsiTHEe 00 MHAMKATOPAX https://m.edsoo.ru/ff0d59e2
3 newacemcmmme pactopm. Maccosan xoms Bubmaoraxa LIOK
H p PPl A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
B dlproronenme pactaopos ¢ onpercataoi BuGanorera LOK
PHTOTE ep P! peA https://m.edsoo.ru/ff0d5eba
MaccOBOH JI0JIei pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbHas pabora Ne2 o teme «Kucnopon. Bubnunoreka [IOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccu(uKaius, bubmunoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TosydyeHue u XMMHYECKHE CBONCTBA Bubmumorexa [IOK
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KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHI:IX
OKCHJIOB

https://m.edsoo.ru/ff0d664e

42 OCHOBaHUS: COCTaB, KIacCU(UKAIINS, Bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHue 1 XMMHUYECKHE CBONCTBA Bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, kimaccubukanms, bubmunorexa IIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonydeHne 1 XUMUYECKHE CBOWCTBA KUCIIOT bubmmorexa [IOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI Bubnunoreka [IOK
TIOJTYYCHUS, XHMHUYCCKHE CBOWCTBA https://m.edso0.ru/00ad9474
[Ipaktuyeckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME Bubnmnorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCAMHCHUIN
48 T'enetnueckas cBsi3b MEXAY KilaccaMu Bubnunoreka [IOK
HEOPTaHWYECKUX COCTUHCHUN https://m.edso0.ru/00ad9a50
49 O000I11IeHNE ¥ CUCTEMaTHU3alINs 3HAHUH bubmoreia OK
H H https://m.edsoo.ru/00ad9ch2
Kontponsnas padota Ne3 mo teme "OcHOBHBIE Bubmumorexa [IOK
50 “n .
KJIACCHI HEOPTaHMYECKMX COETMHEHHUIA https://m.edsoo.ru/00ad9ela
o1 HepBbI:CHOHb;TI;I/I :nagcnl(?llgxaunzlo . Bubmorexa [[OK
XUMITIECKHX 5TEMEHTOB. LIOMATHE O TPyTiax https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJICMCHTOB
o | mepms s s Bumorra LOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuopl, TPyIIIBL, TOATPYITITBI bubmorexa LHOK
PHOJIBL, TPYIHIBL, HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX sIzIEp. Bubnnoreka [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
55 CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB Bubnunoreka [IOK

snemeHTOB [lepuoanueckoit cuctems /. U.

https://m.edsoo.ru/00ada6bc
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Meunneneena

XapakTepruCTHKa XUMHUIECKOTO 3JIEMEHTa 110

bu6mmoreka IJOK

56 ero nojoxeHuro B [leproamueckoii cucteme 1 https://m.eds0o.ru/00ada824
J1. 1. Menneneena
- 3unauenue [lepuoamueckoro 3;}1{(01}/1131 IS . Bubmorexa [[OK
Da3BHTHA HAYIH 1 TPAKTHIH. 2. 1. https://m.edsoo.ru/00ada96e
MeHnpeneeB — y4EHBIH, IENaror U rpaXIaHuH
. bubmunorexa IIOK
58 O0o001IeHNe U cCHCTEMATH3aIUs 3HAHUI 1 https://m.eds00.ru/00adb33c
59 Kontponsnas padota Ne4 mo teme «CtpoeHue 1 Bubmmorexa [IOK
aroMa. XMMHAYECKAs! CBA3b) https://m.edso0.ru/00adb486
60 DNEeKTPOOTPULIATEILHOCTH aTOMOB 1 Bubnmnorexa [JOK
XMUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
61 Hlonnas XuMuecKas Casi3b 1 https://m.edsoo.ru/00adac34
62 KoBaneHnTtHas nonsipHas XuMu4eckas CBA3b 1 buGnuorexa IIOK
https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenonsipHas XuMudecKkas CBS3b 1 buGnuorexa IIOK
https://m.edsoo.ru/00adaab8
bubmunoreka IIOK
64 Crenens okuCICHI 1 https://m.edsoo.ru/00adae28
65 OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 1 bubmorexa OK
peaxtt https://m.edsoo.ru/00adb076
66 OKHCIUTEIH U BOCCTAHOBUTEIH 1 bubmmorexa HOK
https://m.eds00.ru/00adb076
67 O00011IeHNE ¥ cUCTEMATH3aLMs 3HAHU 110 1 bubmmoteka IIOK
teMe «CTpoeHue aToMa. XMMHIECKas CBI3b https://m.edso0.ru/00ad9cb?2
. bubmunoreka IIOK
68 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUH 1 https://m.edsoo.ru/ffod61c6
OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIe HH(POBBIE

Ne Tema ypoxka KoHT n Aara o0pa3oBa
/i Beero POJILHBbIE PaKTHYECKHE H3ydenust pa3oBaTejibHbIC
padoThI padoThI pecypchl
L cntreva nmnmacc sneventos 11 ) Bu6miorera LIOK
T https://m.edsoo.ru/00adb59
Menneneena
2 3aKOHOMEPHOCTH B U3MECHEHUU CBONCTB 1 Bbubnmnoreka [{JOK
XUMUYECKHX DJIIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edso0.ru/00adb6b6
3 Knaccugukamnust 1 HOMEHKIaTypa 1 Bu6mmoreka LIOK
HEOPraHMYECKHMX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buner XuMu4eckoii CBSI3U U TUIIBI 1 bu6mmoreka [JOK
KPHCTAIUIMYECKHMX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel o Teme «IloBropenue
5 1 yriryOneHue 3HaHUH OCHOBHBIX pa3iesioB 1 1
Kypca 8 kmnacca»
6 Knaccudukanus XuMH4eCcKuX peakuii mo 1 Bbu6mmoreka LIOK
Pa3NUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 Howrmie o rovoremun n rereporemmmn ) Bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
peaxIusIx
| Mmoot Qv | B LOK
https://m.edsoo.ru/00adc28c
MIOJIOKEHNE XUMHYECKOTO PABHOBECHS
9 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITIH 1 bubmorexa IIOK
https://m.edsoo.ru/00adcade
10 Teopus 3AEKTPOIUTUIECCKON TUCCOLIMALINH. 1 bubnunorexa [JOK
CunbHbIE U c1a0Ble DJEKTPOIHUTHI https://m.edso0.ru/00adcd68
11 Honnble ypaBHEHHS peakiiii 1 bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH B
12 CBETE MPEACTABICHUH 00 3JEKTPOIUTHIECKOM 1 bubmorexa [OK
https://m.edsoo.ru/00add5d8
JUCCOLMAITIH
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XHUMHUYECKHE CBOIICTBA COJIEH B CBETE

bu6mmoreka [JOK

13 MPECTaBICHUI 00 3NEKTPOTUTUICCKOM hitps://m.eds00.ru/00addsh2
JIUCCOLIMAITIHI

14 ITousTue o ruaponuse conei bubmorexa LHOK

AP https://m.edsoo.ru/00add9d4
. bu6mmoreka [JOK

15 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUH https://m.eds00.ru/00addd12

16 [Ipaktuueckas padora Ne 1. «Permrenue bubmuoreka [IOK
JKCIICPUMEHTAIBHBIX 33]1aW» https://m.edsoo.ru/00addbfa

17 Onekmonmosan uccoma BuGmnorera LIOK

P A LML https://m.edsoo.ru/00addecO
XYUMHUYECKHE PEAKIIH B PACTBOPAX»

18 OO6mras XxapaKTepUCTHKA TAIOTCHOB. bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CoistHas KHCIIOTa, XUMHIECKHE bubmuoreka [IOK
CBOWCTBA, NOJTyUYCHNE, TIPUMEHEHHE https://m.edsoo0.ru/00ade104

20 gl%?)?iiiil?i&i{?&? Iliicigf; CIZI: yeHue eé bubmorexa LHOK

y » 13Y https://m.edsoo.ru/00ade348
CBOMCTBY»

e e Bumorra LOK
PCAKILIH, A p A https://m.edsoo.ru/00ade488
U30BITKE

29 OO6mmas xapakTepucTuka neMeHToB VIA- bubmuoreka [IOK
TPYTIIEI https://m.edsoo.ru/00ade64a

23 THaxossene ceputn et cocsumeni s npupose bubmorera LIOK

A pb A PHPOAE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI

24 CepoBoopo, cTpoeHue, (PU3NYECKUE H bubnmnoreka [{JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHasi KUCI0Ta, GU3NICCKHE U bubmuoreka [IOK

25 ., .

XMMHYECKHE CBOMCTBA, MPUMEHEHHE https://m.edsoo.ru/00adea28
XVUMUYECKHE PEaKIiH, JeKaIIle B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00a MOIY4YEHHUS CEPHOM Bbu6mmoreka LIOK

KHUCJIOTHI. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIel cpebl COSAMHEHUSIMH CEePBI

https://m.edsoo.ru/00adec8a
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Brruncienue maccoBoi A0JIKM BbIXOAa MPOAYKTa

bubnunorexa [JOK

21 peakuuu https://m.edsoo.ru/00adec8a
| o s VA TR B 10K
» pactipocTpark PHPOZE, https://m.edsoo.ru/00adeea6
Y XUMHUYECKHE CBOICTBA
29 AMMHUaK, ero QU3NIeCKre U XUMUIECKHE bubmuoreka [IOK
CBOWCTBA, TOJTYUYCHHE U IPUMCHECHHE https://m.edso0.ru/00adf004
30 [Ipaktuueckas pabora Ne 3 mo reme «Ilonyuenue bubmuoreka [IOK
aMMHaKa, H3y4eHHE €ro CBOMCTBY https://m.edso0.ru/00adf180
31 A3OTHas KUCIIOTa, €€ (PU3NUECKHe U XUMUICCKHC bubnunorexa [JOK
CBOIICTBa https://m.edso0.ru/00adf306
Hcrnonk30BaHue HUTPATOB U COJICH aMMOHUS B
KadeCcTBE MHUHEPATHHBIX YIO0OpeHUH. XUMHIECKOe bubmuoreka [IOK
32 9 .
3arps3HEHNE OKPYIKAIOIIEH CpeIbl COeTNHEHUIMHU https://m.edsoo0.ru/00adf518
aszora
3 otors. Guscke ot noicrsa bubmorera LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYeHUe
U mmepamm yioGpemit Saprsmene Bubmiorera LIOK
DAIBIBIX YJI00D - Jarp https://m.edsoo.ru/00adfc20
MIPUPOAHOI cpensl pocaramu
35 Yriepon, pacipocTpaHEHHE B IPUPOIE, bubmuoreka [IOK
(hu3MuecKre M XUMHYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
3 ovotersa, Seonorieonue npoGents, cossanmie bubmorera LIOK
‘ P ’ https://m.edsoo.ru/00adfebe
¢ okcumom yriepoaa (1V)
37 YronbHas KUCIOTa U €€ CONU bubmorexa LHOK
https://m.edsoo.ru/00ae006¢c
38 r[rljiglelicTI/IHctJIIi)CrIi)aiar;zG(I)CT;I{J:CQTAL;(I)HTaZMeeaEO;Z ?{ZHHG bu6morexa HOK
y .o peatt https://m.edsoo.ru/00ae027e
KapOOHAT-NOH
[lepBoHayanpHBIC MOHATHUS 00 OPTAaHUUECKUX Bbu6mmoreka LIOK
39 .
BEIECTBAX KaK O COEINHEHMIX YIIIepoaa https://m.edso0.ru/00ae054¢
40 Kpemnuii u ero coeauHeHUst Bubmuorexa LOK

https://m.edsoo.ru/00ae080a
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[Ipaktrnyeckas padota Ne 5. Pemenue

bu6mmoreka [JOK

4l OKCTICPUMCHTATILHBIX 3212t TIO TeME https://m.edso0.ru/00ae0bf2
«Baxxuelrie HeMETaJUTBl U X COeTUHEHHSD)
KonuTponbHas pabota Ne3 no teme «BakHerime bubmuoreka [IOK
42 .
HEMETAJUTbl M MX COCAMHCHUS https://m.edsoo.ru/00ae0e18
OO6mras xapaKTepUCTHKA XUMHICCKIX
3JIEMEHTOB — METAJIOB. MeTainnyeckas CBsI3b bubnunoreka [{OK
43 N .
1 MeTaJInyecKasi KpuCTaIMIecKas peréTka. https://m.edsoo.ru/00ae103e
Pu3nYeCcKUe CBOWCTBA METAJLIOB
YR ———— Bubmiorera LIOK
p Pl Hanp https://m.edso0.ru/00ae1156
METaJJIOB
O061ue crocoObl MOJYyYCHHUS] METAJLIOB.
CrnnaBssel. Beuncnenus no ypaBHEHUSIM Bbu6mmoreka LIOK
45 N )
XUMHAYECKHUX PEAKIINii, CITH OJMH M3 PEareHTOB https://m.edso0.ru/00ae1156
COJIEP)KUT MPUMECH
46 ITonsTHE O KOPPO3UU METAIIOB bubmorexa LHOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
4 Llleno4HEIe MeTAIIEI https://m.edso0.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KaTus bubmorera IIOK
A P A p https://m.edso0.ru/00ae14b2
49 [IenouHO3eMENbHBIEC METAILIBI — KAJIbIUN U Bbubnmoreka [{TOK
MarHui https://m.edso0.ru/00ae15e8
50 BakHeiimme coeTMHCHHS KabIH bu6morexa HOK
A H https://m.edsoo.ru/00ae15e8
51 O0o00mIeHNE U crcTeMaTH3aIHs 3HAHUH
52 JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHCHHS bubmorexa IIOK
A yerp https://m.edsoo.ru/00ae1886
IIpaktuueckas padora Ne 6 mo reme "YKécTkocTh bubmuoreka [IOK
53 N " )
BOJIBI 1 METOJIBI €€ YCTPaHEHHUS https://m.edsoo0.ru/00aelae8
. bu6mmoreka [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHJIA U TUAPOKCH 1A bubnunorexa [JOK
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https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
56 Keneso . https://m.edso0.ru/00ae1d86
57 Oxcupsl, TuApoKcUab u comu xenesa (1) u 1 Bbubnunoreka [{OK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE ¥ CUCTEeMATHU3aINs 3HAHUHT 1
59 tenepimientatmm saa 10 Towe. ) Bubmiorera LIOK
pHY A https://m.edsoo.ru/00ae3de8
«BaxHeiinme MeTaAIIIBl K UX COSAMHEHHSD)
BeraunciieHust Mo ypaBHEHUSIM XUMUYECKUX
60 peaKIwii, €CIM OWH U3 PEarcHTOB JaH B 1 bubmuoreka [IOK
M30BITKE WITU COACPIKUT pUMeCH. Berancnenus https://m.edso0.ru/00ae1750
MacCOBOH JIOJU BBIXOJIa MPOAYKTA PEaKIUU
. Bbutnuoreka [JOK
61 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUH 1 https://m.edsoo.ru/00ae1dg6
KonTponbHas pabota Ne4 o teme «BakHerime bubmuoreka [IOK
62 1 .
METaJUTbl U UX COCTUHEHHSD) https://m.edsoo.ru/00ae35e6
63 BemectBa 1 MaTepuaibl B TOBCETHEBHOM KU3HH 1 bubmuoreka [IOK
YeNoBeKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HCHUE OKPY KAFOIIEeH CpeIbl 1 bubmorexa [IOK
https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHNH 5KOJIOTUIECKUX 1 Bbu6mmoreka LIOK
mpooeM https://m.edsoo.ru/00ae4270
. Bbutnuoreka [JOK
66 O000mIeHNE U cCCTEMATU3aIHs 3HAHUH 1 https://m.eds00.ru/00ae0d0a
. butnuoreka [JOK
67 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUH 1 https://m.edsoo.ru/00adh33c
. bu6mmoreka [JOK
68 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUH 1 https://m.edsoo.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68
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MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KVIACC
Kon .
HpoBepsieMoro I[IpoBepsiembie Npe/IMeTHbIE Pe3yILTATEI OCBOCHHS OCHOBHOI
00pa3oBaTeibHOIl MPOrpaMMbl OCHOBHOTI'0 0011IeTr0 00pa30BaHMsI
pe3yabTaTa
1 [To teme: «IlepBOHAYATEHBIC XUMUYCCKUE TIOHSITHSD)
PaCKphIBaTh CMBICI OCHOBHBIX XUMHYCCKHUX MOHSITHN: aTOM, MOJICKYJIa, XUMHUYCSCKUI
JJIEMEHT, TIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMech (OAHOpOMHAs U
HEOJTHOPOJIHAs), BaJICHTHOCTh, OTHOCHTEIBbHAs aTOMHasi W MOJEKYJspHas Macca,
11 KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
' JJIEMEHTA B COEJIMHEHHHU, MOJIIPHBIA 00BEM, XUMUYECKAs peakIys, KiIacCUPUKaIius
peakiuii: peakIUu COCJMHEHHS, pPEaKIUH pa3IoKEHHS, pPEaKIUH 3aMelleHHs,
peakuu oOMeHa, 3K30- M IHIOTEPMHUYCCKHUE PEAKIUM, TEIIOBOH 3 (DEeKT peakium,
pacTBOp, MaccoBas JI0JIsl BellecTBa (MIPOLIEHTHASI KOHIICHTPAIIHsl) B PACTBOPE
19 WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITUNA M MPUMEHSATH 3TH
' MOHSTHUS IPU ONIMCAHUU BEUIECTB U MX IPEBPALLICHUN
13 HCTIONB30BATh  XMMUMCCKYIO CHMBOJMKY I COCTABICHHS (dopMyJsT BEIIECTB H
YpaBHEHHI XUMHUYECKHUX peaKIuii
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHUS MAacCChl BEHIECTB, IMOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJICKYJISIPHOTO YUICHWS, 3aKOHA ABOTaJIpO
15 OTIPENIeNATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIaccu(UIMPOBATh XMUMHUYECKUE peaknuu (TI0 YHCIy M COCTaBYy YYacCTBYIOIIHMX B
' PCaKInH BEIIECTB, M0 TEIUIOBOMY 3P hEKTY)
1.7 BBIYUCIISITH OTHOCUTEIHFHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEIIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIIO XUMUYECKOTO 3JIEMEHTA 10 (hopMyJie COeAMHEHHS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHATh ©CTECCTBCHHOHAYYHBIC METOZbl IMO3HAHHWS — HAOIIOJCHUE, U3MEpPEHHE,
MOJICJINPOBAHHE, SKCIIEPUMEHT (peabHbIH U MBICIICHHBIN )
2 ITo Teme: «BaxxHeiline npeICTABUTEN HEOPTAHUUECKUX BEILIECTBY
21 PacCKpBIBATh CMBIC OCHOBHBIX XWMHUYECKUX MOHSTHI: OKCHJ|, KUCIIOTa, OCHOBaHHE,
COJIb
29 OTIpeNIeNATh TPUHAJIC)KHOCTh BEIIECTB K ONpENEIEHHOMY KIIACCy COSIMHEHUH I10
' dbopmynam
2.3 KJ1accu(UITMPOBATh HEOPraHMYECKHE BEIECTBA
XapaKTepHU30BaTh (OMUCHIBATL) OOIHNE XUMHUYECKHE CBOWCTBA BEMIECTB Pa3IMUHBIX
24 KJIACCOB, TIOATBEPXKJAasi ONUCAHUE TPUMEPAMHU MOJICKYJSIDHBIX  ypaBHCHHMA
COOTBETCTBYIOITNX XHMUYCCKUX PEaKIIHHA
25 MMPOTHO3UPOBATH CBOHCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOTO COCTaBa,
' BO3MOXHOCTH TIPOTEKAHNS XUMUYECKUX NIPEBPAIICHUI B Pa3IINYHBIX YCIOBHUIX
CJIeIOBaTh TpaBWJIaM IOJB30BAHUS XUMUYECKOW TMMOCYAOH W 1a00paTOpHBIM
000py/I0BaHUEM, a TaKKe MpaBHIaM OOpAIICHHs C BENICCTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMU TI0  BBIMOJHCHUIO J1a0OpaTOPHBIX ~XUMHYECKUX OIBITOB  II0
26 MOJIyYCHUI0 M COOMPAHUIO Fa3006paSHEIX BeILCCTB (Bvo;[oponavl " Kncnqpona),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHOW MAaccOBOW Joied pacTBOPEHHOTO
BEIIECTBa, IUIAHUPOBATh W INPOBOJUTH XUMHYCCKHE  OKCIEPHUMEHTBI  T10
Pacro3HAaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C IMOMOIIbI0 WHAUKATOPOB (JIAKMYC,
¢deHondranenH, METUIOPAHK U JPYTHUE)
2.7 MTPOBOJIUTH PACUYETHI 0 YPABHCHUIO XUMHUYSCKOUN PEaKITHH
3 Mo Teme: «Ilepuommueckuii 3akoH u llepuomudeckas cucTeMa XUMHUYECKUX

snemenToB  JI. WM. MenneneeBa. CTpoeHHE aTOMOB. XHMHYECKas  CBSI3b.
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OKHCIIUTEIbHO-BOCCTAHOBUTCIIHHBIC pcakuum»

pacCKpeIBaTb CMBICII OCHOBHBIX XHUMHYCCKHX TTOHSATHH: AApoO aroMma, SHCKTpOHHBIﬁ
cllon aToMa, aTOMHas1 0p61/1Tam>, paaguyc aroMa, XUMHUYCCKasA CBA3b, MOJIApHAsA U

31 HETIOJSIpHAsT KOBAJICHTHASI CBS3b, SJIEKTPOOTPHUIIATEIIEHOCTh, HWOHHAS CBS3b, HOH,
KaTHOH, aHUOH, CTEIIEHb OKHUCIIEHUS
3.2 KJIACCU(HUIMPOBATh XUMHUYCCKUE DJICMEHTBI
ONHUCHIBAaTh M XapakTepw3oBaTh TabnmwmuHyio Gopmy Ilepmomndaeckoit crCTEMBI
3.3 XUMUYECKUAX DJIEMECHTOB: Pa3NyaTh MOHSTHS «TJaBHAas monarpymnma (Arpymma)y u
«mmo6oyHas noarpynmna (brpymma)y, «Majbliey U «OOJBIINES) MePUOIBI
packpbiBaTh cmbich Ilepuonuueckoro 3akona J[.M. MenneneeBa: I1eMOHCTPUPOBATH
3.4 MOHUMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBONCTB XUMHYECKUX SJIEMEHTOB OT HX
nojoxxeHus B [lepuonnyueckoit cucreme
COOTHOCHUTHL 0003HaUYCHUS, KOTOphIe UMeIoTcs B Tabmuie «llepuogmdeckas cuctema
35 xuMuueckux sneMmeHtoB JI.M. MeHneneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMU
' CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oOIlee YhCIIo
AJIEKTPOHOB M paclpeiesiCHUE UX 0 SJICKTPOHHBIM CIIOSIM)
3.6 OTIPENCISTh CTENICHh OKHUCIICHHUS JIEMEHTOB B OMHAPHBIX COSTMHEHUSIX
37 OTPENCTATh BUJ XUMHUUYECKOW CBs3M (KOBAJICHTHAs ¥ WOHHAs) B HEOPTaHUYECKHX
' COCUHEHHUSIX
9 KJIACC
Kopn .
e —— IIpoBepsiembie HPenMeTHHe pe3yJabTaThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeJbHON NPOrpaMMbI OCHOBHOIO 00I1Iero 00pa3oBaHusA
pe3yJjbTara
1 ITo Teme: «BeriecTBo U XUMHUECKAs pEaKITUs»
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSTHA: PAaCTBOp, 3JICKTPOJIUTHI,
HEDJICKTPOJUTHI, 3JICKTPOJIUTUYCCKAsl JUCCOIMAIMS, pPEaKIMd HOHHOrO OOMeHa,
KaTaln3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMMBIE W HEOOpAaTHMBIE pEaKIIHUH,
1.1 OKHCITUTEIIbHOBOCCTAHOBUTEIIBHBIE  PEaKIMHM,  OKHCIHUTEIh,  BOCCTAHOBHUTEID,
OKHCJICHUE W BOCCTAHOBJICHWE, aJUIOTPOIHUs, aM(OTEPHOCTh, XMMHUYECKasi CBS3b
(koBayeHTHAs, WOHHAS, METAUIMYECKas), KpPHUCTAUIMUECKas pEmETKa, CIUIaBHI,
CKOPOCTh XUMHUICCKOH peaKInu
19 WUTIOCTPUPOBATh B3aHUMOCBS3h OCHOBHBIX XI/IMI/I‘-Ie(iKI/IX MOHATHI W MPUMEHATH OTH
TIOHSATHUS NIPY ONKUCAHUM BEIECTB M UX MPEBPALCHHH
13 COCTABJISITh YPAaBHEHHS DJIEKTPOJIUTHUCCKON AWICCONMANNN KHUCJIOT, IMeJIoued u
' COJIeH, MOJIHBIC U COKPAIIEHHBIC YPAaBHEHUS PEakIuii HOHHOTO oOMEeHa
14 PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUU MOCPEICTBOM
' COCTaBJICHUsI AJICKTPOHHOTO 0ajaHca ITHX peakiui
15 MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON peaKIuu
2 ITo Temam: «HemeTanabl U MX COSAUHEHHSI) U «METallIbl U X COCIUHEHUS
XapaKTepu30BaTh (OMUCHIBATH) OOIMHME W CHeNU(UISCKHE XUMHUYSCKHUE CBOWCTBA
2.1 MPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPKIAsl OMUCAHUE TTPUMEPAMH MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUU COOTBETCTBYIONINX XUMHUUYCCKHUX PEAKITUI
29 COCTABJIAITh YPABHEHUS PEAKIIMKA, TOITBEPKAAOIINX CYIICCTBOBAHUE T€HETHICCKOM
CBSI3U MEKTY BEIIECTBAMH PA3IMYHBIX KJIACCOB
23 MIPOTHO3UPOBATH CBOMCTBA BEIECTB B j’»aBI/ICI/IMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
MIPOTECKAHMUS XUMHUIECKHX TIPEBPAIIESHNN B PA3IMYHBIX YCIOBHIX
CJeOBaTh TIPaBWJIAM TIOJB30BAHHMS XHMHYCCKOM TIOCYIOM U JabopaTOpHBIM
24 o0opysOBaHUEM, a TAaKXKe NpaBUiaM OOpAICHUsS C BEIIECTBAMH B COOTBETCTBHH C

WHCTPYKIUSIMU TI0  BBITIOJIHGHUIO  Ja0OpaTOPHBIX ~XWMHUYECKHX  OIBITOB IO
TTOJTYICHHIO M COOMPAHHIO Ta3000pa3HBIX BEMICCTB (AMMHAKa M YIJIEKUCIIOTO Ta3a)
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2.5

MIPOBOJIUTH PEAKINH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB PA3IMYHBIX BELIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpoMHI, HoOAuI, KapOoHat, dQocdar,
CHJIMKAT, Cylnb(ar, THUAPOKCHINOHBI, KATHOHBI aMMOHHS, WOHBI H3y4YCHHBIX
METaJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX BEILECTB

Ilo Teme: «XuMHSI M OKpYKaroIIasi cpeaay

3.1

pacKpbIBaTh CMbBICT OCHOBHBIX xumuueckux nonsTuii: IIJIK BemiecTBa; Koppo3ust
METaJUIOB

3.2

INPUMEHATh OCHOBHBIE OIEPALlUU MBICIUTEIBHON AEATEIbHOCTH — aHalIu3 U CUHTE3,
CpaBHEHHME, OOOOIICHHE, CHCTEMAaTHU3alMIO, BBISBICHHE NPHYMHHO-CIICICTBEHHBIX
CBA3€M — JUII UW3yYeHHUs CBOMCTB BEIIECTB W XUMHYECKHX PEAKIMH;
€CTCCTBCHHOHAYYHBIE ~ METOABI ~ IO3HAaHMS —  HAOJIONCHHME,  W3MEpEHHe,
MOJIEIIMPOBAHUE, SKCIEPUMEHT (PeanbHbId M MBICICHHBIN )
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

1

HepBOHa‘IaJILHI)IC XUMHUYCCKUEC ITOHATHA

11

IIpenmer xumuu. Ponb XxuMuu B KU3HU YelloBeKa. XUMHs B CUCTEME HayK. Teja U BellecTBa.
PuU3NYECKUE CBONCTBA BEIIECTB. ATpEraTHOE€ COCTOSIHUE BEIIECTB

1.2

IlonsTe o Meromax IMmo3HaHWA B XUMHUHU. UucTeie BemecTtBa n cMecu. CrocoObl pazmencHus
cMecel

13

ATOMEI U MOJICKYJIBI. Xumudeckue 3meMeHThl. CHMBOJIBI XUMHYECKUX 3JIEMCHTOB. HpOCTLIC "
CJIOJKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.TIHpHOC yucHue

14

Xumnueckas (Gopmyna. BaJleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHass aroMHass macca. OTHOCUTENbHAas MOJICKYJspHas Macca.
MaccoBast 10315l XUMHYECKOT0 dJIEMEHTa B COeTMHEHUH

1.5

KonuuectBo BemectBa. Monb. Monsipras macca. B3auMocBs3p KOIMYeCcTBa, MacChl U YHCIIA
CTPYKTYPHBIX €MHUIL BenecTBa. Pacu€Trl mo GopMynaM XUMHUYECKUX COSTUHEHUH

1.6

Ou3nvecKre U XUMHUECKUE SBICHUA. XUMHUECKas peakius 1 e€ Mpu3Haki. 3aKOH COXPaHEHUS
Macchl BelIecTB. XHMHYECKHEe ypaBHeHHsA. Kiaccudukaiuss XHMHYECKHX — PEaKIMi
(coennHEHUs, pa3IoKEHUS, 3aMeIICHIsI, 00MeHa)

1.7

XUMHYECKHH SKCHEPUMEHT: 3HAKOMCTBO C XMMUYECKOH IOCYIOH, C MpaBWiIaMu pPabOTHl B
naboparopun u mnpuéMamu oOpaieHusi C JIa0OpPaTOpPHBIM O0OpyIOBaHUEM, H3YyYCHHE U
omnrcaHue GU3NIECKUX CBOWCTB 00pa3I[0B HEOPTaHWIECKHUX BEIIECTB, HAOIIOICHNE (PU3NIECKUX
(maBieHUe BOCKA, TasHUE JIbJa, PACTUPAaHHE caxapa B CTYIIKE, KUIICHUE ¥ KOHIACHCAIUS BOJIBI)
U XMMUYECKUX (TOpPEHHE CBEYH, NPOKAJIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJCHUCTBHE MeJa C
KUCIIOTOM) SBJICHUH, HaONIOICHNE U ONHMCAaHWE NMPU3HAKOB MPOTEKAHMS XMMHUYCCKUX PEaKIUi
(pa3noxeHue caxapa, B3aHMMOJCHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus, pasioKeHue
ruapokcuna meau(ll) mpu HarpeBanuu, B3aumoseicTBue xeneza ¢ pactBopom comu meau(ll),
U3y4eHHe criocoO0B paslieNieHus cMeceil (¢ TOMOIIbI0 MarHuTa, GUILTPOBAHUE, BHIIApUBAHHE,
JUCTHIUISAINSA, XpoMaTorpadusi), NpOBEJCHWE OYMCTKU IIOBAPEHHON COJIM, HaOMIOJCHWE u
ONMCAaHKWE Pe3yJIbTATOB MPOBEIEHHS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS! MAacCCHI,
co3J1aHHe MoJieJiel MOJIEKyY (IIapOCTEPKHEBBIX )

Baxnetimue MpeACTABUTCIIN HCOPIraHNMYCCKUX BCIIICCTB

2.1

Bosoyx — cmech razoB. CoctraB Bo3agyxa. Kuciopom — smeMeHT W TpPOCTOE BELIECTBO.
HaxoxpaeHnue kucinopoja B Mpupojie, (GU3MUECKUe U XUMHUYSCKUE CBOMCTBA (PEaKIK TOPEHU).
Oxkcunpl. [Ipumenenue kwuciopoma. CrocoObl TMONMyYeHHS KHCIOpOoAa B JIA0OpaTOpuH |
NPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupojae. O30H — aioTponHas MOAU(UKAIHS
KHCIOpoJa

2.2

TermoBoii  A(deKT XWMHUYECKOH peakiuH, TEPMOXMMHUYCCKUE YpaBHEHHS, OK30- U
SHAOTEPMUYECKUE peaKnud. TOIUTMBO: Yroidb W MeTaH. 3arps3HCHHE BO3yXa, YCUJICHUC
MapHUKOBOTO 2 deKTa, pa3pylnieHHe 030HOBOTO CIIOS

2.3

Bonopon — snmeMeHT M mpocTtoe BeliecTBO. HaxoxkaeHue Bojopoja B TpUpoje, (pusmdeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI ToTydeHus. Kucotsl u com

2.4

MomnsipHbIi 00BEM Ta30B. PacuéThl Mo XMMHYECKUM YPaBHECHUSIM

2.5

®duszuyeckne cBoiicTBa BoJbl. Boga kak pactBopurenb. PacTBopsl. HacklliieHHbIE U
HEHACBHIIIEHHbIE PacTBOPHEL. PacTBOpMMOCTh BemeCTB B Boze. MaccoBasl A0S BeIIEeCTBA B
pactBope. XuMuueckue cBoiicTBa BoAbl. OcHoBaHuUsl. Ponb pacTBOPOB B MpPUPOJE U B KU3ZHU
yenoBeka. KpyroBopoT BoAsl B mpupoje. 3arps3HeHHe MPHPOAHBIX Boa. OXpaHa W OYHCTKa
MIPUPOJTHBIX BOJ

2.6

Knaccudukaiuss Heopranudeckux coemuHenmit. Oxcuasl.  Krinaccudukanus — OKCHIOB:
cojeoOpasyrome  (OCHOBHBIE,  KHCIOTHBIE, aM(OTEpHBIE) U  HecoJjeoOpa3yroulye.
Homenknarypa okcuioB. @usnyeckrue 1 XMAMUYECKUE CBOMCTBA OKCUIOB. [lorydeHne oKcuIoB

2.7

OcHoBanus. Knaccudukamus ocHoBaHWi: MENOYM H  HEPACTBOPUMBIC  OCHOBAHUSIL.
Howmenknarypa ocHoBaHuil. PU3MYECKHE U XMMHUYECKHE CBoMcTBa ocHoBaHUM. IlosydyeHue
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OCHOBaHUH

2.8

Kucnorer. Kiaccudukarus kucmor. Homenknatypa kucior. DU3HYECKHE W XUMHYCCKUE
cBoiicTBa kucnoT. Psna aktuBHocTu MetaioB H.H. bekerosa. [lonyuenue KUCIOT

2.9

Conu. HomeHknaTypa coneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA cosiel. [lomydeHue comneit

2.10

T'eneTnueckas cBSI3b MCKAY KJIaCCaMU HCOPraHNMYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XYUMUYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OTMpEAeTIeHHE CONIEp>KaHUs KUCIOpoAa B BO3AYXeE,
MoJTydyeHue, COoOMpaHWe, paclO3HABAaHUE W W3yYCHHE CBOWMCTB KHCJIOpOJa, HaOIIOJCHUE
B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOJOM U YCIIOBUS BOSHUKHOBEHHS U MPEKPAIICHUS TOPCHUS
(Toxapa), O3HaKOMJICHHE C 0Opa3laMd OKCHIOB M OIMMCAHWE WX CBOWCTB, IIOJyYCHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB BOAOpoAa (TOpPEHHE), B3aUMOJICHCTBHE
Bojiopoaa ¢ okcumom memu(ll) (Bo3MOKHO HCHONB30BaHWE BHICOMATEPHUAIIOB), HAOIIOICHHE
00pasmoB BEmIEeCTB KOJUISCTBOM | MOJIb, MCCIICIOBAHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C
pa3IMYHONM PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNpPEAECIEHHON MaccoBOM aoJei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METAJUIAMU (HATPUEM U KaJBIAEM)
(BO3MOYKHO MCTOJIB30BaHKME BUACOMATEPHANIOB), OTIPEIETICHIE PACTBOPOB KUCIOT U IIEJoYe ¢
MOMOIIIBI0 MHJIMKATOPOB, HCCIIEIOBaHHE OOpa3[0OB HEOPTraHMYECKUX BEMIECTB Pa3IUIHBIX
KJIACCOB, HAOIOJICHUE WM3MEHCHUS OKPACKW HWHIUKATOPOB B PACTBOpPAX KHUCIOT U INEIOYCH,
u3ydeHue B3ammopelictBus okcuaa wmemu(ll) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT C
MeTaJlJIaMH, Peakuui HeHTpaiu3aliy, IMOTyYeHHEe HEePaCTBOPHMBIX OCHOBAHHI, BBHITECHEHHE
OJIHOTO MeTallla JAPYTUM W3 PacTBOpPA COJIA, PEIICHUE SKCIECPUMEHTAIBHBIX 3a/lad T0 TeMe
«BakHelre Ki1acchl HEOPraHUICSCKUX COSTMHCHUI

ITepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux sneMentoB .M. Menzaeneena.
Crpoenne aToMOB. XUMH4ecKas CBs3b. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITHH

3.1

[TepBBie TOMBITKU KJIACCU(PUKAIMUN XUMUYECKHX 3JEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
2JIeMeHTOB  (IIEJIOYHBIE W  IIEJIOYHO3EMENIbHBIE METalUIbl, TaJOTEHBI, WHEPTHBIC Tasbl).
DJIeMEHTHI, KOTOpBIe 00pa3yioT aM(OTEpHBIE OKCHUABI M THIPOKCHIBI

3.2

Ilepuonuueckuit 3akoH. [lepuoanyeckas cucrema xuMmuueckux sneMmeHToB .M. Menpeneesa.
Kopotkonepuoanas u mmuHHONEpHoaHas Qopmel Ilepuogmyeckoil CHCTEMBI XHMHYECKUX
anemeHnToB J[.U. Menneneesa. [lepuoas! u rpymnmnel. @Pu3ndecKkuil CMBICHI IOPSIKOBOTO HOMEpa,
HOMEPOB NIEPHUO/Ia U I'PYIIIBI 3JIEMEHTa

3.3

Crpoenmne aromoB. CoctaB aTOMHBIX simep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek atoMoB TepBBIX 20 XmMmudeckux sjeMeHToB Ilepmommueckoit cucremsr [I.U.
MenzeneeBa. XapakTepUCTHKA XUMHUYECKOTO AJIEMEHTA IO ero nojoxeHuro B [lepnonnyeckoit
cucteme /.M. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX DSJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOWCTB MO TpyImnaM U mepuoaaM. 3HaueHue llepmommdeckoro 3akoHa U
Ilepuouueckoil cUCTEMBI XUMHUYECKUX HJIEMEHTOB JUIsl pa3BUTUS Hayku W mpakTuku. [[.H.
MenneneeB — y4€HbIN U TPakIaHUH

3.5

Xumuueckas cBsa3b. KoBaeHTHast (HOJ'IHpHa}I n HeHOJ’IHpHaH) CBA3b. BHCKTI)OOTPI/ILIaTeJ'ILHOCTB
XHUMHYCCKHX JIEMCHTOB. MIOHHAs CBA3b

3.6

Crenenp oxuciieHus. OKHUCIUTEILHOBOCCTAHOBUTEIBHBIC PCaKknuu. Hpoueccm OKHCJICHUA H
BOCCTaHOBJIEHUSA. OKUCITUTEN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUH JKCIEPUMEHT: W3yYeHHE OOpasloB BEIICCTB METAUIOB M HEMETaJUIOB,
B3aMMOJICHCTBHE THIPOKCHIA ITMHKA C PAaCTBOpaMU KHCIIOT W IIEJIOYCH, MPOBEACHHE OTBITOB,
WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIIUTEIEHO-BOCCTAHOBUTEILHBIX PEaKIUi (TOPeHHE, PEeaKIuu
Pa3JIOKEHHUsI, COCTMHEHUS )

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUS

1

BemectBo u xumMuueckas peakius. [lopropeHue

11

Ilepuonuueckuit 3akoH. Ilepuoguueckas cucteMa xumuueckux sneMmentoB .M. Menneneena.
Crpoenne atromMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX
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TpéX MEpUOa0B, Kallvsd, KaJIbIUA U UX COC,Z[I/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJOXKCHHEM 3JICMCHTOB B
HepI/IO,I[H‘leCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BelIeCTBAa: BUIbI XUMHUYECKON CBs3W. THIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKM M BHJIA XUMHUYECKOU
cBm3u. Kmaccudukamus w HOMEHKJIATypa HEOPTaHMYECKUX BEMIECTB (MEXAYHApOIHAS |
TpUBHANbHAS). XWUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccam
HEOPTraHUYECKUX COCTUHEHUM, TEHETUUECKasl CBA3b HEOPTAHUUECKUX BELIECTB

1.3

Knaccudukanuss XUMHUYECKHX pPEaKIHMid M0 pa3IUYHBIM IpH3HaKaM (10 YHUCIy U COCTaBy
YYACTBYIOIIMX B pEakiMd BENIECTB, MO TEIUIOBOMY J(PQeKTy, MO H3MEHEHHIO CTereHen
OKHCJICHUSI XUMHUYECKUX DJIEMCHTOB, IO OOpPaTUMOCTH, IO yYaCTHIO KaTajau3aropa). JK30- U
SHAOTEPMUYCCKUE PEAKIIUH, TEPMOXUMUYECKHE ypaBHEeHUs. [IoOHITHE O CKOPOCTH XMMHUYECKOM
peakiuu

14

Tloustue 00 O6paTI/IMBIX n H€06paTI/IMI>IX XUMUUYCCKUX PCaAKIHAX. TlonsaTHe 0 rOMOrCHHBIX H
TCTCPOrCHHBIX pCaKIUAX. IlonsaTHe 0 XMMHYECKOM PaBHOBECHH. (DaKTOpI)I, BJIMAIONIMC Ha
CKOpPOCThb XUMHUYECKON PEaKIru U MOJIOKECHUE XUMHUYCCKOT'O PABHOBECH A

15

OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIC p€aKkuuu, SHCKTPOHHLIﬁ OanaHc OKHCJIIUTCIIbHO-
BOCCTaHOBUTECIILHOM PCaKknnu. CocraBieHue ypaBHCHI/Iﬁ OKHCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaKLII/Iﬁ C UCTIOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O Oamanca

1.6

Teopus >ICKTPOTUTUUYECKON OHUCCOLUAIUMU. ODICKTPOJIUTHI M HEIICKTPOIUTHL. KaTuoHBL,
aHUOHBI. MeXaHW3M [JUCCOIMAINH BEIIECTB C pPA3NUYHBIMH BHIAMH XHMHYECKOW CBSI3H.
Crenenp auccornuarui. CHIIbHBIE U CITa0bIe 2JICKTPOJINTHI. Peakinu noHHOTO 0OMeHa. Y CJIoBHs
MPOTEKAHUS PEaKIii HOHHOTO 0OMEHa, TIOHBIC U COKPANIEHHBIC NOHHBIC YPAaBHCHHS PEaKIIHIA.
CRoiicTBa KHCIIOT, OCHOBAaHHMM W COJI€M B CBETE MPEACTABICHUH OO0 >JICKTPOIUTHICCKOMN
nucconuanuu. Kauectsennsle peakuu Ha HOHBL. [IoHsATHE O ruaponuse coei

1.7

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJICNIAMH KPUCTAIUTMYECKUX PEHIETOK
HCOPraHWYECKUX BEIIECTB — META/UIOB U HEMETauIoB (rpadura U aiMasa), CIOKHBIX BEIIECTB
(xmopuzma HaTpuWs); WCCICAOBAaHUE 3aBUCHMOCTH CKOPOCTH XWMHUYECKOH pEakluud OT
BO3JCHCTBHS pa3iluHbIX (aKTOPOB; UCCICIOBAHHE JICKTPOIIPOBOIHOCTA PACTBOPOB BEIICCTB,
mporecca  JUCCOIMAIIMM  KHUCJIOT, Iiejiodeld W coled  (BO3MOMKHO — HMCIIOJIB30BaHHUC
BUJICOMATEPUAIIOB); MPOBEJICHUE OMBITOB, WUTFOCTPUPYIONINX MPU3HAKU MPOTEKAHUS pPEaKIui
MOHHOTO OOMeHa (o0pa3oBaHWE OcCajKa, BBUICICHHE Ta3a, O0Opa30BaHHE BOJBI), OIBITOB,
HJUTIOCTPUPYIONIUX MIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIMid (TOpeHUE, peaKiuu
pasIoXKeHUs, COCIUHCHHS); pAaclo3HABaHHE HEOPTaHWYECKHX BEIIECTB C  IOMOIIBIO
KaueCTBCHHBIX PEAKIIMA HA HOHBI; PEIICHUE SKCIICPUMEHTAIBHBIX 33124

HemeTamnsr u ux COCOMHCHUS

2.1

OO01mas xapakTepucTUKa rajioreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEICHU
okucieHus. CtpoeHue U (U3NYSCKUE CBOWMCTBA MPOCTBHIX BEIIECTB — TAIOTCHOB. XUMHUYECKUC
CBOICTBa Ha TpUMeEpe XJopa (B3aUMOJEICTBHE C MeTajulaMH, HEMETaJUIaMH, IIeI0YaMHu).
XmopoBogopoa. ComnsHast KUCJIOTa, XHMHYECKHE CBOMCTBA, OMydYeHHE, MpuMeHeHune. JleiicTrre
XJIOpa U XJIOPOBOAOPOJa Ha OpraHWU3M dYeloBeKa. BakHeliue XJIOpUABl U UX HaXOXJICHUE B
pupojie

2.2

OOmas  xapaktepuctuka 3neMeHToB VIA-rpynmmbel.  OcoOEHHOCTH  CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue W (pr3HUecKre CBOWCTBA IMPOCTBHIX BEUIECTB —
KHCJIOPOJia U Cepbl. ANJIOTPONHBIE MOAM(HUKAIIMN KHUCIOPOAA U cepbl. XUMHUYECKHE CBOMCTBA
cepel. CepoBOIOpOJ, CTpoeHHE, (U3UUECKHE M XUMHYECKHe cBoWcTBa. OKCHIBI Cephl Kak
NPEICTABUTENN KUCIOTHBIX OKcHIOB. CepHast KucioTa, GU3NYECKUE U XMMUYECKHAE CBOMCTBA
(oOmme Kak NpEACTaBUTENS Kiacca KUCIOT M crenuduyeckue). XUMHYECKHE PEaKIUH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CHOCO0a IMOJydyeHHs cepHOW KucioThl. llpumenenue.
Conu cepHON KHCIOTHI, Ka4eCTBEHHas peaknus Ha cyibdaT-noH. Haxoxnmenue cepel n eé
COEIMHEHMI B NpUpoje. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpeibl COEAMHEHUSIMHU CEPbI
(KUCTOTHBIE TOKAH, 3arpsa3HEHUE BO3AyXa U BOIOEMOB), CIIOCOOBI €ro MpeloTBPaLICHNUS

2.3

OOmast xapakTepucTHKa dneMeHTOB VA-rpymmel.  OcoOEHHOCTH CTpOEHHS aTOMOB,
XapakTepHblE CTENEHH OKHUCIEHHA. A30T, paclpocTpaHEeHHEe B NpHpoJe, (QH3HYECKHe U
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XUMHYECKHE CBOMCTBAa. KpyroBopoT a3ora B mpupoie. AMMHAK, ero (PH3HYECKUe U XUMUIECKHC
CBOICTBa, ToNTydeHHe u puMeHeHue. Conu aMMOHHMS, WX (PU3NYECKUE U XUMUIECKIE CBOICTBA,
npuMeHeHue. KadyecTBeHHasi peakinusi HA HOHBI aMMOHHS. A30THAas KHCJIOTa, €€ TMOJIydYeHHe,
¢usnveckne W XUMHUYECKHE CBOicTBa (00IIMEe Kak MpEJCTAaBUTENS Kiacca KHUCIOT U
cnerduueckue). Vcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B KadeCTBE MHHEPAIBHBIX
ya00peHuil. XUMHUECKOE 3arps3HCHHE OKPYIKAIOILICH Cpebl COSAUHEHUIMHU a30Ta (KMCIOTHBIC
JIOKIH, 3arpS3HEHNE BO3AyXa, IOYBBI M BOJIOEMOB)

24

®docdop, amnorporrbie Mogudukauu Gochopa, husmdeckue u XUMHUIecKue cBoicTa. OKcH
tdhochopa(V) u dochopras kucmora, ¢GuU3MYECKHE W XUMHUYCCKHE CBOICTBA, MOJIydYCHHE.
Hcnonk3oBanue gochaToB B KaUSCTBE MUHEPAIBHBIX YAOOpESHUH

25

O0mas xapaktepuctuka d1eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHS. YTIEepo/, aJUIOTPOITHbIE MOJM(HUKAIINK, pacPOCTPAaHEHUE B
npupoze, GU3NIECKUE U XUMUIECKHE CBOMCTBA. AncopOius. KpyroBopor yriepoaa B pupoe.
Oxkcupsl yriepoaa, ux (GU3HYECKUE W XMMUYECKUE CBOMCTBA, JICWCTBUE HA YKUBBIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKONOTHYeCKHe MpobiieMsl, cBa3aHHbie ¢ okcuaoMm yriepoaa(lV);
TUIIOTE3a TI00abHOTO MOTEIUICHHS KIMMaTa;, MapHUKOBBIA 3Q@eKT. YronpHas Kuciaota U eé
cony, MX (U3MYECKHe W XMUMHUYECKHE CBOMCTBA, MONydyeHHE W NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHaT-wMOHBL  Vcmonb3oBaHWe  KapOOHATOB B OBITY, MEJHIIUHE,
MIPOMBIIIUIEHHOCTH M CEITLCKOM XO3sICTBE

2.6

[TepBoHaYaNbHBIC MOHATHS 00 OPraHMYECKUX BEIISCTBAX KaK O COCIMHEHUIX yriaeponaa (MeTaH,
9TaH, JTWJICH, AIleTWICH, DTAHOJ, TJIUIEPHH, YKCYCHas KHCIIOTa). X cocTaB M XHMHYECKOE
ctpoenue. [loHsATHE 0 OMONOTHYECKH BaXKHBIX BEIECTBAX: XKUPaAX, OeiIKaxX, YIrieBoJax — M UX
poiM B JKM3HU UeNOoBeka. MarepualbHOE CEOUHCTBO OPraHUYECKUX U HEOPraHMYeCKUX
COCIUHCHUHU

2.7

Kpemuuii, ero ¢pusudeckue 1 XUMUYECKUE CBOICTBA, MmonydeHne U npuMeHenne. CoemHeHUs
KpeMHHs B mipupoze. O0mme npeacTaBieHns 00 okcuae kpemMuusa(lV) u kpeMHHUEBO# KUCITOTE.
CunukaTtel, WX WCIOJNB30BaHWE B OBITY, MEIUIIMHE, NPOMBIIUICHHOCTH. BaxHeiimme
CTPOUTENIFHBIC MaTepHajbl. KepaMuKa, CTEKJIO0, LEMEHT, OeTOH, xene300eToH. [IpoGrembr
0e30MacHOT0 UCTIOJIL30BaHUS CTPOUTEIBHBIX MAaTEPUAIOB B TOBCEAHEBHOW JKU3HU

2.8

XHUMUYECKHH 3KCIICPUMEHT: M3y4YCHHE O0pa3lioB HEOPIaHWYECKHX BEIISCTB, CBONMCTB COJISHOM
KHCJIOTHI;, TPOBEACHNE KaUeCTBEHHBIX PEaKIMil Ha XJIOPUI-HOHBI M HAOIIOACHNE MPU3HAKOB HX
MPOTEKAHUS; OIBITHI, OTPAXKAIONINEC (UINYECKHEe W XUMHUYECKHAE CBOWMCTBAa TaJIOTEHOB M MX
COCMHEHMI (BO3MOXXHO HCITIOJIb30BAaHUE BUJICOMATEPUATIOB); O3HAKOMIIGHHE C O0pa3iaMu
XJIOPUAOB (TaJOTEHUIOB); O3HAKOMJICHHE C O0pa3laMu cephl U €€ COCTUHEHUSIMHU (BO3MOXKHO
WCTIONb30BaHUE BHUACOMATEPUANIOB);, HAOINIOJICHUE TIpollecca OOyIJMBaHHS caxapa o[
JICHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI; M3YYCHHE XUMHYCCKHX CBOWCTB
pa30aBJICHHOW CEpPHOM KHCJIOThI, MPOBEICHHE KAYECTBEHHOW peEaKkiMu Ha CyjIbpaT-uOH H
HaOJro/IeHNe Tpu3HaKa e€ MPOTeKaHWS; O3HAKOMIIeHHE C (DU3MYECKHMMH CBOWCTBAMH a30Ta,
dbochopa m ux coeauHeHUI (BO3MOXHO HCIIOJIE30BAaHUE BHUACOMATEPUANIOB), OOpa3laMu
a30THBIX U (ocOpHBIX YIOOpeHHH; IOJyuYeHHe, COOMpaHWe, paclo3HABaHHWE M H3YyYEHHUE
CBOWCTB aMMHaKka; MPOBEJCHUEC KAYECTBEHHBIX pEaKklii Ha MOH aMMOHHUSA U (ocdar-woH u
W3yYeHHUE TIPU3HAKOB WX MPOTEKAHHS, B3aUMOJICHCTBAE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI
¢ Mefbio (BO3MOXHO HCIIONb30BaHKUE BHICOMATEPHAIIOB); H3YUSHHE MOeNeH KPUCTAUIMIECKIX
peméTok anMasa, rpaduta, GyluiepeHa; 03HaKOMIICHHE ¢ TIPOIIECCOM aJICOPOLIUK pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOTa3a; IOIy4YCHHE, CcOOHMpaHWe,
pacno3HaBaHHUE U U3yYEHUE CBONCTB YIJICKHCIIOTO Ta3a; MPOBEICHUE KaYeCTBEHHBIX PEaKIuil Ha
KapOOHAT- W CHJIMKAT-HOHBl W W3Y4YEHHE TMPHU3HAKOB HUX TMPOTEKAHWS; O3HAKOMIIEHHE C
MPOAYKIMEH CHIMKATHON MPOMBINIICHHOCTH; PEIIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad 10 TeMe
«BakHelIre HEMETAJUTBI U UX COCTUHCHHSD)

MeTamisl 1 ux COCOMHCHMUA

3.1

OO6mras XxapakTepruCTHKa XUMHUYECKAX DJIEMEHTOB — METAJVIOB Ha OCHOBAHUHU WX TOJIOKCHHS B
Ilepuoanueckoit cucteme xummuueckux snemeHtoB J[.M. MenneneeBa M CTpPOEHHS aTOMOB.
Crpoenmne MeTauioB. MeTaluTMIecKasi CBSI3b M METAIUIMYECKAas KPHUCTAJLIMYECKas permeTka.
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OIEKTPOXUMHUUECKUM sl HAOPSXKEHU METaJIOB

3.2

Ousznyeckre W XUMHUYECKHE CBOMCTBA MeTauioB. OOmue CIocoObl MOIYUYEHUS METAJUIOB.
[TonsTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT KOppo3uu. CIUIaBel (CTab,
YYTYH, JIOPATIOMUHIN, OpOH32) U HX IPUMEHEHUE B OBITY M MTPOMBIIIICHHOCTH

3.3

IIlenouynsle MeTaymuibl: nojoxkeHue B Ilepronnyeckoil cuctemMe XMMHUYECKHX 3neMeHToB [I.U.
MenzeneeBa; CTpOEHHE HMX aTOMOB; HaxokIeHue B mpupoge. PU3HUECKHE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpusl U Kaius). OKCUIBl M THAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COEIMHEHUI

3.4

[[lenoyHo3eMenbHBIE METAJUIBl MAarHUM M KanbLuid: monoxkeHue B Ilepuoanueckod cucteme
xumudeckux snemeHToB .M. MeHaeneeBa; CTpoeHHE HUX aTOMOB; HaXOXKJACHHE B IPHUPOJE.
dusznyueckre W XUMHYCCKHE CBOMCTBA MaruHus W KajubIvs. Ba)kHeHIme cCOCIUHCHMS KaIbITHS
(okcum, ruapokcu, coir). JKECTKOCTh BOJIBI U CIIOCO0BI €€ YCTpaHSHUS

3.5

AmomuHuii: nojoxenue B [lepuoanyeckoil cucreMe xumuueckux aneMeHToB JI.M. Menpeneesa;
CTPOCHHUE aTOMa; HAXOXJACHUE B mpupoae. DU3HUECKUE M XUMHUYCCKUE CBOMCTBA ATIOMHHUAL
AmMboTepHBIE CBOMCTBA OKCHA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxenue B Ilepuonuueckoit cucreme xumuueckux snemeHToB J.M. Menneneena;
CTpOGHHE aToMa; HaxoxaeHue B mpupoge. Du3nueckne W XWMHUYECKHE CBOWCTBA JKEle3a.
Oxcupsl, ruapokcuabl u conu xenesa(ll) u xxenesa(lll), ux cocras, cBOHCTBa U OTyUYCHHE

3.7

XYUMHUYECKHH HKCIIEPUMEHT: O3HAaKOMJIGHHE C o0pa3lamMy METaJJIOB W CIUIaBOB, WX
(hM3MYECKUMU  CBOWCTBAMH; M3yUEHHE pE3yJIbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCTIOJB30BaHUE BUICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOICUCTBUS OKCHIA KaJIbIU U HATPUS
C BOAOW (BO3MOXXHO WCIOJL30BAHNE BHICOMATEPHAJIOB); HCCIICIIOBAHUE CBOMCTB KECTKOM
BOJIBI; MPOILIecca TOPSHHS JKelie3a B KUCIOPoie (BO3MOXKHO UCIIOIB30BAHUE BUICOMATEPHAIIOB);
MPU3HAKOB TMPOTEKAHUS KAYCCTBCHHBIX PEAKIMiA HAa HWOHBI (MarHus, KajbIlWs, ATFOMUHHUS,
rmaka, xene3a(ll) u xemeza(lll), megu(ll); HabaroneHNE M OMMCAaHUE MPOIIECCOB OKPAITHBAH
TUTAMEHH WOHAMH{ HATpUs, Kaldus W Kalblus (BO3MOXHO HCIOJIH30BAaHHE BHIEOMATEPHUAJIOB);
UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THIIPOKCHIA ATIOMHHHS M THIPOKCHIA [WHKA; PEIICHUE
SKCIIEPUMEHTANBHBIX 33J1a4 10 TeMe «BakHelIne MeTaIbl ¥ BX COSAMHEHUSD)

XuMUS U OKpyKarolas cpena

4.1

Hosrie maTepuansl u TexHonoruu. BemecTBa U MaTepuaibl B HOBCEIHEBHOM KU3HU YEIOBEKA.
XuMusi 1 310poBbe. be3omacHoe MCIIOIb30BaHUE BEIIECTB M XUMHYECKMX PEaKIUil B OBITY.
ITepBas MOMOIIb MPH XUMHYECKUX 0’KOTaX U OTPABJICHUIX

4.2

OCHOBBI AKOJIOTHYECKOW TPaMOTHOCTH. XHMHUYECKOE 3arps3HeHue okpyxkaromei cpenst 11JIK.
Ponp xuMuu B pemieHUM 3KOJOTHYECKHX MpoOsieM. [IpuponHbie MCTOYHUKH YTIIEBOJOPOIOB
(yromb, mTpHpOMHBIA Ta3, HE(PTh), NPOAYKTHl HX MEPepadOTKH, HX pOJIb B OBITY U
MIPOMBIIUIEHHOCTH

4.3

XUMHWYECKHIA DKCIIEPUMEHT: HM3Yy4eHHE 00pa3lloB MAaTepHaloOB (CTEKIO, CIUIaBbl METAIIIOB,
MTOJINMEPHBIC MaTEPHAIBI)
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IPOBEPSIEMBIE HA OI'3 110 XMMHWU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA

OCHOBHOM Ob
OBPA3OBAHUS

PA3OBATEJBHOM ITPOTPAMMbBI OCHOBHOTI'O OBIIETO

Kon
MPOBEPSIEMOT0
TpeboBaHMS

IIpoBepsieMble TPeOOBaHMSA K MPeIMEeTHBIM pe3yJibTaTaM 0230BOr0 YPOBHS
O0CBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 001Iero
o0pa3zoBanusi Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

0 TMO3HABAEMOCTHU SIBJICHHUH TPUPOJIbI, TOHUMAaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB
XMUMHYECKON HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA O0IIeH
KyJIbTYPHl W TIPAKTUYECKON [EATEIbHOCTH YEJIOBEKa B YCIOBHSAX COBPEMEHHOTO
o011ecTBa; MOHMMAaHUE MECTa XUMHUU CPE/IH APYTUX SCTECTBEHHBIX HAYK

1.2

O HAayYHBIX MCTOAAX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U TCOPCTUYCCKUX
MCTOAAaX MCCJIICAOBAHUA BCUICCTB W HU3YUYCHUA XUMUUCCKUX peaKL{I/Ifl; YMCHHEC
HCIIOJIB30BaTh MOJCIN IJIsA 0OBSICHCHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 chepax npodeccHoHANBHOI AEATEIBHOCTH, CBI3aHHBIX C XUMUECH M COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKEHHSX XMMHUYECKOH HAyKH, YTO ITO3BOJIHUT
oOyyaromumcs  paccMaTpuBaThb ~ XUMHIO  Kak  cdepy  cBoeir  Oymymiei
npo(eCCHOHAIBHOM JICSATENBHOCTH M CJeJaTh OCO3HAHHBIA BBIOOD XUMHHU Kak
po(GUIBLHOTO IPeAMETa IPU IEPEX0IC Ha YPOBEHD CPEIHET0 00IIero 00pa3oBaHus

Brnagenne cuctemoit XuMUYECKUX 3HAHUM U yMEHHE MIPUMEHSATh CHCTEMY XUMHYECKUX
3HaHUM, KOTOpas BKJIIOYAET:

2.1

BaKHEHIIINE XUMHUYCCKHE TOHATHS: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
MPOCTOE M CJIOKHOE BEIECTBO, OAHOPOJHAS M HEOAHOPOIHAS CMECh, OTHOCUTEIILHBIC
aTOMHasE ¥ MOJCKYJISIpHAas MacChl, KOJMYECTBO BEIICCTBA, MOJIb, MOJSpHAs Macca,
MOJIIPHBIN 00BEM, OKCHII, KUCIIOTa, OCHOBAHHE, CONb (CPETHSsI), XUMUIEeCKas peaKItus,
peaKiMy COSAMHCHHUS, PEAKIMU Pa3jIOKEHUS, PEaKIMy 3aMEIICHHUs, Peakiu oOMeHa,
TEIIOBON 3(PQEKT peakimu, 3K30- U SHAOTCPMHUUYCCKHE PEaKIUH, PacTBOP, MaccoBas
JOJsI XMMHYECKOrO JJIeMEHTa B COCAMHCHHMH, MaccoBas JOJII W MPOLCHTHAs
KOHIICHTpAI[¥sl BEIIECTBA B PacTBOPE, SAPO aTOMa, JICKTPOHHBIM CIIOW aToMa, aTOMHas
opOuTanb, paguyc aroma, BaJCHTHOCTh, CTENCHb OKHUCICHMS, XUMHYECKas CBS3b,
ANEKTPOOTPUIIATEIBHOCTD, MTOJISIPHAS U HETIOJNSIPHAs] KOBAJICHTHAS CBSI3b, HOHHAS CBS3b,
METaJNIMYECKasA CBA3b, KpI/ICTaJIJII/I‘IeCKaSI peméTKa (aTOMHaSI, HWOHHas1, MCTAJUIMYCCKasd,
MOJIEKYJISIpHAas), MIOH, KATHOH, aHUOH, 3JIEKTPOIUT U HEIJICKTPOJIHT, IEKTPOIUTHICCKAS
JIICCOTIMAIIHS, PEAKIIUN HOHHOTO OOMEHA, OKUCIIUTETbHO-BOCCTAHOBUTENLHBIE PEaKITIH,
OKHCJIMTEIb W BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, JJICKTPOJIU3,
XMMHYECKOE paBHOBECHE, 00paTUMbIC U HEOOpATHUMBbIC PEaKIIMU, CKOPOCTh XUMHUCCKON
peakimu, kartanuzatop, I1JIK, koppo3usi MeTaoB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHH: 3aKOH COXpPAHEHHUS MAacChl, MEPUOAUYCCKUMA
3axoH JI.W. MenpeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOrajipo

2.3

TCOpHUU XUMHU: ATOMHO-MOJICKYJIIpHAA TCOpHA, TCOpUd 3J'IeKTpOJ'II/ITI/I‘leCKOﬁ
Jucconranu

BJ'IaZ[CHI/Ie OCHOBaMHM XMMHUYCCKOH T'paMOTHOCTH, BKJ'IIO‘IaIOH.[CfII

3.1

YMEHHE MPaBUIBHO UCTONB30BaTh W3YYCHHBIC BEIIECTBA M MATCPHAIBI (B TOM YHUCIIC
MUHEpallbHbIe yI00pEHUS, METAIUTBI U CIUIaBbl, MPOMYKTHI NepepaboTKH MPUPOTHBIX
HMCTOYHUKOB YIJIEBOAOPOAOB (YIJis, MPHUPOAHOro rasza, HeTH) B OBITY, CEILCKOM
XO3sICTBE, Ha TIPOM3BOJICTBE U TIOHUMAaHHUE 3HAYCHUS JKUPOB, OCIKOB, YIIIEBOJOB IS
OpraHu3Ma dYeloBeKa, yMEHHE INPOTHO3UPOBATH BIHSHUE BEIIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTaHM3M YEJIOBEKa M OKPYKAIOIIYIO IPUPOTHYIO CPEIy

3.2

YMECHHE WHTETPUPOBATh XMMHUYECKHE 3HAaHUS CO 3HAHUSAMH JIPYTHX Yy4eOHBIX
MpeIMETOB

3.3

HaJIMYKe OIbITa PabOThl € PA3IMYHBIMH HMCTOYHUKAMU HH(OPMAIMH IO XHMHHU
(HayyHasi ¥ Hay4HO-TIONYJISIpHAsl JIUTEpaTypa, CJIOBapH, CHPABOYHHKH, HHTEPHET-
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pecypchl)

yMeHHe OOBEKTHBHO OIIEHWBAaTh MH(OPMANMIO O BEIIECTBAaX, WX MPEBPAIICHUAX U

34 MPAKTUYECKOM TPUMEHCHHH W YMCHHE WCIONB30BaTh €€ IS pelieHHus y4eOHO-
MO3HABATENBHBIX 33724
Brnagenune ocHOBaMH MOHSITHHHOTO ammapara ¥ CUMBOJIMYECKOTO sI3bIKA XUMUU IS
4 cocTaBlieHHUs (OPMYJI HEOPTaHUYECKUX BEIIECTB, YPABHECHHH XUMHUYECKUX PEaKITHIA;
ocHoBamu xumudeckoit HomeHknarypsl (IUPAC u TpuBnanbHoiL)
YMeHne OOBSCHITH CBSI3b IIONOXKEHWs dyeMeHTa B Ilepuommueckoi cucTeMe C
5 YUCIIOBBIMU XapPaKTEPUCTHUKAMH CTPOSHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsil  AApa, oOIlee YHCIO 3JCKTPOHOB), paclpelieleHHeM BJIEKTPOHOB IO
SHEPTeTHYECKIM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KATHS U KAIBIHS
[IpencraBnenre 0 NEPUOAUYECKOM 3aBHCHUMOCTU CBOWCTB XMMHMUYECKHX 3JIEMEHTOB
6 (pamuyc aroma, SIEKTPOOTPHUIATENLHOCTH), TMPOCTBIX M CIIOKHBIX BEIIECTB OT
MOJIOKEHUS 31eMeHTOB B [leproamueckoil cucteme (B MambIX MEPHOAAX M TIABHBIX
MOJIIPYIAx) U 3JEKTPOHHOTO CTPOCHHS aToMa
7 YMenue knaccupuuupoBars:
7.1 XUMUYECKUE DJIIEMEHTHI
7.2 HEOPraHWYECKUE BEUIECTBA
7.3 XUMHUYECKUE peaKIuu
8 YMeHHE onpeaesTh:
8.1 BaJICHTHOCTh W CTETICHb OKUCJICHUS] XUMUYIECKUX DJIEMEHTOB, 3apsi]] HOHA
8.2 BUJI XIMUYECKOM CBSI3M M THIT KPUCTAIUTMUYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpelibl B BOJAHBIX pACTBOPAaX BEHIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath GU3NYCCKUE U XMMHUYCSCKUE CBOHCTBA!
91 MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOMA, TpaduT, anMas, KPEMHHIA, a30T,
dhocdop, cepa, XJI0p, HATPHUH, KAIHA, MarHUH, KQJIBIHHA, aTIOMAHAMN, )KEIIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIIE WX BOJHBIX pacTBOPOB (BOJa, aMMHUAaK,
XJIOPOBOZIOPO[I, CEPOBOAOPOJ, OKCHABI U Tuapokcuapl MetamwioB |-IIA rpymnm,
9.2 amromuans, menu (1), nuaka, xeneza (11 u 1), okcunst yrnepona (Il u 1V), kpemuus
(IV), azora u docdopa (Il u V), cepsr (IV u VI), ceprucras, cepHas, a30THUCTas,
azotHas1, hochopHasi, yroibHasi, KpEMHHUEBAs KHCIOTA U HX COJIN)
MPOTHO3UPOBATH U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 W CTpPOEHMS, TPUMCHEHHE BEIIECTB B 3aBUCHMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb
MPOTEKAHUSI XUMUYCCKHUX MPEBPAICHUH B Pa3IMYHBIX YCIOBUIX
10 YMeHue coCTaBIsITh MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUSI PEaKIIUid, B TOM YHUCIIE:
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEeaKIIUH
10.3 WITIOCTPUPYIONIMX ~ XUMHYECKHEe  CBOWCTBA  M3YYEHHBIX  KiaccoB  (TpyIim)
HEOPraHMYECKHUX BEUIECTB
10.4 MOJITBEPIKTAIOINX TEHETHIECKYIO B3aMOCBSI3b MEXKTy HUMH
11 YMeHne BEIYUCIATE (IPOBOIAMTE PACUETHI):
111 OTHOCUTENIFHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IOJIO
XMMHYECKOTO DJIEMEHTA B COCTHHCHUH
11.2 MacCOBYIO JIOJTIO BEIIIECTBA B PacTBOPE,
11.3 KOJIMYCCTBO BEIIECTBA U €T0 Maccy, 00beM razoB
114 M0 ypaBHEHUSM XUMHYECKUX PEAKIM M HaXOJWTh KOJIMYECTBO BEIIECTBA, OOBEM U
Maccy peareHTOB WIH MPOJIYKTOB PEaKIHU
12 Bnagenue (3HaHHE OCHOB):
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121

OCHOBHBIMU METOJIaM{ HAYYHOTO IMO3HAHUs (HAOIIOJICHUE, N3MEPEHUE, SKCIICPUMEHT,
MOJCIUPOBAHUE) TMpPU H3YYCHUU BEIIECTB U XHUMUYCCKHUX SBJICHUM;, yMeEHUE
chopMyIHpOBaTh IPOOIIEMY U MPEIUIOKUTH MTyTH €€ PEIICHUS

12.2

Oe3omacHOi pabOThl € XHUMHYECKMMH BEICCTBAMHU, XHMHUYCCKOW IMMOCYIOH U
J1a00paTOPHEIM 000PYI0BAaHHEM

12.3

MpaBWJaMH  0€30IacHOTO  OOpalleHHus C  BEIIeCTBAMH, HCIIOJNBb3YeMBIMH B
MOBCETHEBHOW KU3HHW, TMpPaBHJIAMH IOBEICHUS B LEISIX COCPEKEHUS 30POBbI U
OKpY’KaoIel MPUPOJHOM Cpelbl, MOHMMaHue BpeAa (OMAacHOCTH) BO3ACHCTBUS Ha
KUBBIE  OpPraHW3Mbl  ONPEAENEHHBIX  BEIIECTB, CIIOCOOOB  yMEHBIICHHA |
MIPEIOTBPAIICHUS X BPETHOTO BO3IECHCTBUS

13

Hanmnuue MPAKTHYECKUX HABBIKOB INUIAHUPOBAHHA N OCYIICCTBJICHHA CICOAYIOMIUX
XUMUYCCKUX SKCIICPUMCHTOB!

131

W3yUYeHHE U OTNHCaHNe PU3MICCKUX CBOWCTB BEIECTB; O3HAKOMIICHHE C (PU3UICCKUMH
U XUMHUYECKUMHU SIBICHUSMU; ONBITHl, WLIIOCTPUPYIOLUIUE NPU3HAKKA MPOTECKAHUS
XUMHUUYECKUX Peakinil

13.2

HU3YyUCHUC CIIoco0oB pasaciicHus cMecei

13.3

MOJIyYEHUE KHUCIOPOJa U M3YyUYCHHE €ro CBOMCTB; MOMYYCHHE BOJOPOAA U U3YUYCHHE
€ro CBOWCTB; TOJy4YeHHE YTIEKUCIOTO ra3a W HM3yueHHE €ro CBOMCTB; IOIyYeHUE
aMMHaKa ¥ U3y9YeHHE eT0 CBONCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHONM MaccoBOM Ji0yiell pacTBOPEHHOTO
BEILIECTBA

13.5

MpPUMEHEHHE WHIUKATOpPOB (JlakmMyca, MeTwiopamka u (eHondranenHa) Juis
OmpeJeCHUs XapaKkTepa Cpeibl B paCTBOPax KUCIOT U IIeIoUeH

13.6

WCCIICIOBAHUE M OIMCAHHUE CBOICTB HEOPraHMYECKUX BCIECTB PA3NUYHBIX KIIACCOB;
M3y4YeHHE B3aMMOJICHCTBUS KUCIOT C METAJJIAMU, OKCUIAMU METAJUIOB, pPACTBOPUMBIMU U
HEpacTBOPUMBIMH OCHOBAaHUSIMH, COJISIMH; IIOJYY€HHE HEPACTBOPHMBIX OCHOBaHUI;
BBITECHCHHE OJIHOTO METaJljla JJPYTUM M3 PacTBOpa COJIH; UCCIe0BaHHE aM(OTEPHBIX
CBOWCTB THJIPOKCHJIOB aJTFOMUHHMSI U ITMHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 10 TCMaM: «OCHOBHEBIE KJIACCHI HCOPraHn4CCKUux
COCHHHCHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘-IeCKa$I JUCCOIHUaIA) «BaxHeimye HeMETalIbl U UX
COCOUHCHUA, «BaxHeHIme MeTauIbl B UX COCOUHCHUS)

13.8

XUMHYECKHE HKCIIEPUMEHTHI, HUIIOCTPHPYIOIINE TNPH3HAKK MHPOTEKAHUS PEaKIHi
MOHHOTO OOMEHA; KauyeCTBEHHBIC PEaKIMN Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX
WOHBL: XJIOpUI-, OpOMHI-, HOAHUI-, CyAbdat-, hocdar-, kKapOOHAT-, CHIMKAT-aHHOHBI,
THAPOKCUI-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLus, aJIOMHHEA, Xkene3a (2+) u
xkenesa (3+), meau (2+), muHKA

14

YMeHue:

141

MPEICTaBISITh PE3yNbTaThl JKCIEPUMEHTa B (opMe BBIBOJOB, JIOKAa3aTENIbLCTB,
rpadUKOB U TaOJUII U BBISBIATH SMITUPUICCKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKAY pPCaIbHO Ha6HIOI[aeMI>IMI/I XUMHUYCCKUMU ABJICHUAMU H
mnmponeccamu, IMPOUCXOAAINMMU B MAKpO- MU MHKPOMHUPC, 0OBSICHATH OPUYINHBI
MHOFOO6paSI/I}I BCIICCTB
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IHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPSEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHN

Koa ITpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 [lepBoHAYATEHBIC XUMUYECKHUE TTOHSITHS
1.1 Uucthie BemecTBa U cMecH. CIocoObl pa3/ieieHUs] CMecei
19 ATOMBI U MOJICKYJIbI. XUMHYECKHE 3JIeMEHTHI. CHUMBOIIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie u
CJIOKHBIC BEIIECTRA.
1.3 | Xwumwuueckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX 3JeMEHTOB. CTEIICHb OKHCIICHUS
14 3aK0oH TOCTOSHCTBA cocTaBa BemlecTB. OTHOcHUTENbHass aromMHas Macca. OTHOCUTENbHAs
MOJISKYJIsIpHAsi Macca. MaccoBasi J10JIsE XUMUYECKOT0 DJIEMEHTA B COSIMHEHUH
15 KomnuectBo BemectBa. Monb. MonsipHas macca. MomsapHbelii 00bEM Ta30B. B3anmMocBs3b
KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 du3nvecKre U XUMHYECKHe SBJICHHS. XUMUYecKas peakius U e€ Mpu3HaKu. 3aKOH COXpaHeHUs
MAacCHhI BEIIECTB. XMMHYECKHE YPaBHEHHS
2 ITepuoanueckuii 3akoH u [lepuoguyeckas cuctema xumudeckux snemeHToB .M. Menpeneesa.
Crtpoenue aToMOB
ITepuonuueckuii 3akoH. Ilepuoguyeckas cuctema xummudeckux anemeHToB .M. Menpeneesa.
2.1 [epuoas! u rpymnmbl. OU3NYECKUI CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB MEPUO/Ia U TPYTIIBI
JJIEMEHTA
Crpoenue aromoB. CoctaB atoMHbBIX sijep. M3orombl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX
2.2 00oouek aToMOB IMepBBIX 20 XUMHUECKHUX diieMeHTOB Ilepuomuueckoii cuctemsl 1.
MeHneneena
3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB XMMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPHOAOB,
23 Kamus, Kaublus  (pagmyca  aTOMOB,  3JEKTPOOTPHUIIATECIBHOCTH, METAUIMYECKUX U
HEMETAJUTMYECKUX CBONCTB) M UX COCIUHCHWIA B COOTBETCTBHM C ITOJIOKCHUEM 3JICMCHTOB B
ITepuoaruueckoil cucTeMe U CTPOEHUEM UX aTOMOB
3 CrpoeHue BemecTBa
31 Xumundeckas cBsa3b. KoBasieHTHast (MOJISIpHAST U HETIOJSPHAS) CBSI3b. DJICKTPOOTPHUILIATEIIBHOCTD
XUMHYECKUX deMeHToB. oHHas cBs3b. MeTayummyueckasi CBs3b
39 Tunsl KPUCTAITUYIECKUX PEIIETOK gaTOMIja;I, MOHHaA, MeTaJIJII/I‘I?CKa}I), 3aBHCHMOCTH CBOWCTB
BEIIECTBA OT TUIA KPUCTALTMYECKON PEIIETKH U BUIa XUMUYECKOU CBS3H
4 Baxneiimme mnpencTtaBuTeNd HEOPTaHMYECKWX BellecTB. HemeTammsl M HX COENWHEHWS.
MeTaJuibl M MX COSIMHEHUS
Kiraccudukarys u HOMEHKIIaTypa HEOPTAaHHYCCKUX COCAMHEHHI: OKCHUIOB (cojeo0pa3yronue:
a1 OCHOBHBIC, KHCJIOTHBIC, aM(pOTEpPHBIE) M HECcoJeoOpa3yoIue, OCHOBaHWHA (MIETOYH U
HEpPaCTBOPUMBIE  OCHOBaHHS); KHCJIOT  (KHUCIOpOACOICp)KAamHue M OSCKHUCIOPOTHBIC,
OIHOOCHOBHBIC 1 MHOTOOCHOBHEIE); COJICH (CPEAHIX M KHUCIIBIX)
492 Ou3udeckre W XUMHYECKHE CBOWCTBAa TPOCTHIX BEIMIECTB-HEMETAIOB: BOJOPOJA, XJIOpa,
KHCIIOpOJIa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS
43 Ou3uveckre W XWMHUYECKHE CBOICTBA IMPOCTHIX BEIIECTB-METAIUIOB: JIUTHS, HATPHUS, KalWsd,
MarHus U KaJbIlHs, AJIOMHHUS, JKeIe3a. DISKTPOXUMUYCCKUH Psii HAPSHKEHUI METaJIOB
44 dusnveckre ¥ XUMUYECKUE CBOMCTBA BOJAOPOHBIX COCTUHCHHI HEMETANIOB: XJIOPOBOIOPO/A,
CEpOBOJIOPO/Ia, aMMHAKA
45 dusnyeckre U XUMUYCCKHAE CBOUWCTBA OKCcHaoB HemetayioB: cepol (IV, VI), azora(ll, 1V, V),
docthopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). IlonydeHne OKCHIOB HEMETAILIOB
46 Xummdeckue cBoiictBa okcuioB: MeTawioB IA-IIIA rpymm, mmaka, memu(ll) u xemesa(ll, 11).
[TomydeHnue OKCHIOB METAIIOB
47 XUMHYEeCKHe CBOWCTBA OCHOBAaHWH M aM(OTEpHBIX THIPOKCUIOB (HA MPUMEpE THAPOKCHIOB

TIOMUHMS, JKeNe3a, IMHKa). [lonydyenue ocHOBaHUI 1 aM(OTEPHBIX THAPOKCUIOB




OOmme XWMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOAHOW, CEPOBOJOPOAHOH, CEPHHCTOH,

4.8 CepHOH, a30THOM, (ochopHOH, KPEeMHHUEBOM, yrojpHOH. (OcoOble XHMHYECKHE CBONCTBA
KOHIIEHTPUPOBAHHON CEPHOMN M a30THOM KHUCJOT. [loyueHue KuciaoT
4.9 OO0mre XMMUYECKHE CBOMCTBA CpeaHuX cojieil. [ToayueHue coneit
410 [Tomyuenue, cobupanue, pacro3HaBaHHE BOAOPOAA, KHCIOPOIa, aMMHaKa, YIIIEKHCIOro ra3a B
maboparopuu
411 [Tomyuenne amMMuaka, CEpHOM M a30THOW KHCJIOT B MPOMBIIUICHHOCTH. OOmmMe CcrmocoObl
MOJTYYECHHUS] METAJIOB
412  T'enermueckas cBS3b MEXKIY KIaccaMH HEOPTaHWYECKUX COCIMHEHHN
5 XUMUYECKHE PEaKIIH
Krnaccudukammss XUMHUYECKHX pPEaKIUA IO Pa3TUYHBIM TPHU3HAKaM: IO YHCIYy H COCTaBY
5.1 | yyacTByIOIIMX B pPEaKUWH BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHHIO CTEleHeH
OKHCJICHUSI XUMHYECKHX JIEMEHTOB
59 TemnoBoit >PQPEeKT XUMHUYECKOH peakUud, TEPMOXMMHUYECKUE YpaBHEHHSA. OK30- U
' SHAOTEPMUYECKHE peakiuy. TepMoXuMuieckne ypaBHEHHs
OKHUCITUTENTHLHOBOCCTAHOBUTENIbHBIE peakuud. OKHCIuTeNn W BoccTaHoBUTENH. [Iporecch
5.3 | OKHCJECHHS ¥ BOCCTAHOBJICHHUS. OICKTPOHHBIA OalaHC OKHUCIUTEILHOBOCCTAHOBUTEIBHOM
peaxkun
54 Teopust  AIEKTPONUTHUCCKON  amcconuanuy. KaTWoHBI, aHWOHBL.  DJEKTPOJIUTHI |
HERNIEKTPONUTHL. CHUIIbHBIE U ci1a0ble ANeKTponuThl. CTeNeHb AUCCOLUAINN
55 Peaxumfl‘ MOHHOTO OOMeHa. YcoBuUs MpOTEKAHNA peaknuii MOHHOTO OOMEHa, TOJHBIE U
COKpaIEHHbIe HOHHBIE YPAaBHEHHUS pPeaKIfi
6 XuMHsL 1 OKpYXarolas cpeaa
Bemectea u Marepuanbl B IOBCEIHEBHOM JKM3HH 4eJOBeKa. be3omacHoe HCMOIb30BaHUE
6.1  BemecTB M XMMHYECKHMX peakuuii B nabdopatopuu u ObITy. [lepBas moMoms Ipu XUMHUECKUX
0’KOTax M OTPABJICHUAX
XUMHUYECKOe 3arps3HEHHE OKpY’Kaomed cpenbl (KUCIOTHBIE MOXKAW, 3arpA3HEHHE IOYBHI,
6  BO3yXaH BOZOEMOB), CIIOCOOBI ero mpenoTBpamenus [IpenenpHas nomycTUMasi KOHIIEHTPALUS
BemectB (I1JIK). Poip xumum B penieHUH 5KOJOTHYECKHX MpoOJaeM. YCHICHHE MapHUKOBOTO
addekTa, pa3pyiiecHIe 030HOBOTO CIIOS
[Ipumenenue cepsl, a30ta, Gpocdopa, yriaepoaa, KpeMHUS U UX COSTUHEHUH B OBITY, MEIUIIMHE,
6.3  MPOMBIIUICHHOCTH 1 CEILCKOM xo3siicTBe. [IpuMeHeHne MeTayuioB W CIUIaBOB (CTallb, YYTYH,
TIOpATIOMUHUMN, OpoH3a) B OBITY W IMPOMBINIICHHOCTH WX COeAMHECHHH. [IoHATHE 0 KOppO3uH
METaJUIOB, OCHOBHBIE CLIOCOOBI 3aIUTHI UX OT KOPPO3UH
6.4 [IpupoaHble MCTOYHHKH YTIIEBOJOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEe(TH), MPOAYKTHI HX
nepepadoTKu (OEH3MH), UX POJIb B OBITY M MIPOMBIILIEHHOCTH
IlepBoHauanbHble TOHATHS 00 OpraHWYECKHX BEUIECTBAaX KakK O COSAMHEHHUSX yriepoda (MeTaH,
6.5 | oTaH, 3THIICH, allETUIICH, STAHOII, TJIUIEPUH, YKCYcHas KUcioTa). [IoHsTHe 0 OHONOrHYecKy BaKHBIX
BEIIIECTBAX: XKHUPaX, OelKax, yrieBoax — M MX POJIH B )KU3HU YeJIOBeKa
7 Pacuérer:
7.1 110 hopMyJIaM XUMHUYIECKUX COSTUHEHUI
7.2 Macchl (MaccoBO) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHEHUSIM

42




YUYEBHO-METOAUWYECKOE OBECIHEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
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e Tapmmn A. II. OO6was 1 HeopraHu4eckasi XMMHA B CXeMax, pUCyHKax, Ta0iIuuax,
XUMHUYCCKUX peakiusax: YueoHoe nocodue / AIl INapmmn. - CII6.: [Tutep, 2021. - 128 c.

e ['pubGanosa, O.B. O0uias u HeopraHmdeckast XUMUSI: ONIOPHbIE KOHCIIEKTHI: OTIOPHBIC
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272 c.
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