IHHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamMma Mo XMMHH Ha YPOBEHb OCHOBHOTO 001Iero odpasoBaHus misi oOydarommxcst 8—9-x
kiaccoB MBOY «CII Ne 4 . Kirroun» pa3zpaboTaHa B COOTBETCTBUHU C TPEOOBAHHUSIMU:

denepanbHOro 3akoHa oT 29.12.2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoit denepannny;
npukaza  MunnpocBemenuss ot 31.05.2021  No 287 «O6  yTBepkaeHUU  (QeneparbHOTO
rocy/1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O O0IIEr0 00pa3oBaHus»;

npuka3za Munnpocsenierns ot 18.05.2023 No 370 «O06 yrBepkaeHUH (eaepaibHOil 00pa3oBaTEIIbHON
IIPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

npukaza MwunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsinka opraHuzanuu u
OCYILIECTBIICHHS] 00Pa30BaTEIILHON IEATEIILHOCTH MO OCHOBHBIM 00I11€00pa30BaTeNIbHBIM MPOrpaMMam
— 00pa3oBaTelbHbIM IPOrpaMMaM HadajJbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPEAHEro OOIIero
00pa3zoBaHus»;

Konnenmuu npenojiaBanus yaeOHOro npeamera « XuMusy;

KoHIeniuu 3K0a0ru4eckoro 0opa3oBatus B CHCTEME 0011Iero 00pa3oBaHus;

CII 2.4.3648-20 «CaHUTapHO-3IUACMHUOJIOTHUYCCKIUE TPEOOBAHWSA K OpraHU3alMsAM BOCIHTAHHS U
00y4eHUs1, OTJbIXa U O3/I0POBIICHUSI JIETEH M MOJIOJICKU», YTBEPKICHHBIX [IOCTAHOBIEHUEM TJIABHOTO
caguTapHoro spaua ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urneHndeckne HOPMATHBEI U TPeOOBaHMA K OOECIEUYEHUIO 0€301MacHOCTH U
(unmu) OGe3BpeAHOCTH IS 4eloBeKa (PaKTOPOB CpeAbl OOMTAHUS», YTBEPKIACHHBIX IIOCTAHOBICHUEM
TJIABHOT'O caHMUTapHOro Bpaua oT 28.01.2021 Neo 2;

benepanbHON paboueil mporpamMmbl IO Y4eOHOMY MpeaIMeTy « XUMUS».

Pabouas mporpamma OpuUEHTHUpOBaHa Ha II€JIEBbIE MPHOPHUTETHI, CHOPMYJIMPOBaHHbIE B (helepaabHOU
paboueiil mporpamme BocuTaHus U B paboueii mporpamme Bocriutanust MbBOY «CI Ne 4 1. Kirroumn».

[IporpaMMa 1o XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl COCTaBJI€Ha HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHOM HpPOrpaMMbl OCHOBHOIO OOIIETO
obpazoBanus, npeacrasieHHbIx B PI'OC 00O, ¢penepanpHOl 00pazoBaTeabHOM MIporpaMMe a Takxke Ha
OCHOBE KOHLEMNIMU IpernojaBaHus y4yeOHOro mpenMmera «XUMHs» B 00pa3oBaTeNbHBIX OpraHU3alUiX
Poccuiickoit @enepanyu u ¢ yuétoMm ¢enepanbHoi paboueit nmporpammsl BocnuTaHus. [Iporpamma mo
XUMHM J1aéT TpEJCTaBICHHE O IeNsax, oOmeld crparerud oOydeHUus, BOCIMTAHUA W Pa3BUTHUSA
o0yJaroImuxcs CpeACTBaMH  Y4eOHOro TpeAMeTa, YCTAaHABJIMBAaeT 00s3aTelbHOE IPEIMETHOE
COJIEp/KaHuE, MPENYCMaTPUBAET PACIpPENEICHUE €ro MO KilaccaM M CTPYKTYPHpPOBaHHUE IO pasfenaM U
TeMaM MpOrpamMMbl IO XHUMHH, OINpEAeNseT KOJWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO IOCIIEeI0BAaTeIbHOCTh M3YyYEHHs] XUMUHU C Y4ETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOTO IpoLecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroliuxcs,
orpeJiesIieT BO3MOXKHOCTH MpeMeTa JUIsl pean3alui TpeOOBaHUM K pe3yabTaTaM OCBOEHHsI OCHOBHOM
o0pa3oBaTebHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs, a TakkKe TpPeOOBaHHWH K
pe3ynbrataM OOydueHHUsi XMMHHM Ha YpOBHE IleJied W3ydeHHs IpelMeTa U OCHOBHBIX BHUOB y4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00YUaloIIerocs 10 OCBOCHUIO YUEOHOTO CO/IEpKaHMSL.

3HaHUWE XUMHH CIY)KUT OCHOBOM JJs1 (OPMHUPOBAHUS MHMPOBO33PEHHS OOY4alOIIErocsi, €ero
IPEJCTaBICHUA O MaTepuaJbHOM EAMHCTBE MHpa, BAXKHYIO pOJb HUIparoT (GopMHUpyeMble XHMHUEH
IPEJCTABICHUS O B3aMMOIIPEBPALLEHUAX SHEPTUHM U 00 HBOJIOLMH BEIIECTB B IPUPOAE, O MYTAX PELICHUS
r7100aNbHBIX MPOOJIEeM YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUILEBON U
HKOJIOTHYECKOM 6€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3ydenue xumuu:


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/99/1301798826/ZAP2F563JO/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/16/93035/dfasknkeu8/
https://1zavuch.ru/system/content/attachment/1/118/-372062/?isInline=true
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/
https://1zavuch.ru/#/document/99/573500115/

CHOCOOCTBYET pealu3aluid BO3MOXKHOCTEH JIsi CaMOpPa3BUTHS U (OPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001ell 1 (yHKIMOHATFHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMUPOBAHKE MBIIIJICHHUS M TBOPUYECKUX CIIOCOOHOCTEN 00Yy4aroIInXCsl, HABBIKOB
X CaMOCTOSITEIbHOM Y4eOHOUM JesTeNbHOCTH, 3KCHEPUMEHTANbHBIX W HCCIEI0BATEIbCKUX YMEHHUI,
HEO0OXOTUMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B IPO(ECCHOHATLHOU JESTEIHHOCTH;

3HaKOMHT CO CHenu(UKOl HayyHOrO MBIINUICHHS, 3aKJIaJbIBAa€T OCHOBBHI LIEJIOCTHOTO B3IJIsSAa Ha
€IMHCTBO TMPHUPOJBI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHO-
HAy4YHOM rPaMOTHOCTHU O0yYaIOUINXCS;

croco0CcTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
NPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIaJl B 9KOJIOIMYECKOE 00pa3oBaHHE 00yYarOIIUXCSL.

JlaHHBIC HATIPaBIICHUS B OOYYCHUHM XUMHUU OOECIICUMBAIOTCS CIEU(BUKON ColepKaHus yaeOHOTO
IpeMeTa, KOTOPBIH SBIISETCS MEeJaroruuecky aJanTHPOBAaHHBIM OTpakeHHneM 0a30BOM HayKu XMMHUU Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs OpPUEHTHPOBAH HA OCBOCHHE
OOyJaIONMUMUCST CHCTEMbl TEPBOHAYAIBHBIX TOHITHA XHMHH, OCHOB HEOPraHWYECKOW XHMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX TOHSITHUI OPraHN4YE€CKON XUMHH.

CtpyKTypa coaepkaHusi MPOrpaMMbl 10 XUMHH cOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJIX0Aa K
e€ uzydenuto. CoziepikaHue CKIIAJbIBAETCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U
CHUCTEMBI TTOHATUN O XUMHUYECKOU peakiuu. O0e 3T CUCTEMBbI CTPYKTYPHO OpraHU30BAHbBI MO TPUHIIUITY
[IOCJIEI0BATEIbHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOT'O YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

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

— YY€HHUS O CTPOSHUU aTOMa U XUMHYECKOU CBSI3H;

— MpeACTaBIeHU 00 NEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE AMITUPUUYECKU MOTYUYEHHBIX U OCMBICIIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIONHSS (YHKIIUNA OOBSICHEHUS
Y TPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS W BO3MOXXHOCTEU MPAKTHUYECKOTO MPUMEHEHUS] U TOITyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHe TpOorpaMMBbl IO XUMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTAaBJISIFOIIEH HAyYHON KapTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPUPO/bI, IIEHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAaHMIO M METOJlaM TO3HaHWS B Hayke. V3ydeHHe XWMHHM MPOUCXOIUT C TMPUBJICUCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUeOHBIX MmpeaMeToB: «Oxpyxarommii Mupy», «buonorus. 5—7 kiaacce» u
«Dusuka. 7 kiacey.

[Ipn w3ydyeHUH XUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHMN OCHOB XWMHUYECKOW HAYKH Kak
o0JacTi COBPEMEHHOT0 E€CTECTBO3HAHMS, MPAKTHUYECKON NEeATEJbHOCTH 4YeloBeKa M KaK OJHOro M3
KOMITOHEHTOB MHPOBOH KYJIbTYphl. 3adada y4eOHOTro MpeaMeTa COCTOUT B (POPMHPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAaHUH — BaXHEWIIUX (AKTOB, MOHSATHI, 3aKOHOB U TEOPETHUECKUX TOJOKEHUH,
JIOCTYITHBIX O00OOIIEHUN MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKW, B TPHOOIICHUH K HAyYHBIM
METOJaM TO3HAHUS MPU W3YYCHUH BEIMIECTB U XMUMHYECKUX peakiuii, B (OPMHPOBAHUH W Pa3BUTUU
MO3HABATENBHBIX YMEHUN M UX NMPUMEHEHUU B y4eOHO-TIO3HABATEILHON U y4eOHO-HCCIEI0BATEIHCKOM
JesITeIbHOCTH, OCBOCHUU TIPAaBUII 0€30M1aCHOTO OOpAIleHHsI ¢ BEIIECTBAMH B IIOBCEAHEBHON KHU3HHU.

[Ipy m3y4eHNM XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs BaXHOE 3HAYCHHE MPUOOpETH
TaKue 1eNH, Kak:

— (GOpMUPOBaHHE WHTEIIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K caMOo0Opa3oBaHMIO,
COTPYQHUYECTBY, CAMOCTOSITEIIbBHOMY TIPUHATHIO PEUICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;



— HalpaBJICHHOCTh OOyYeHHS Ha CHUCTEMaTHYECKOEe MpHUOOLIeHHEe O0Oydarommxcsi K
CaMOCTOSITENIbHON IO3HABATENBHON JEATENIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOLUINM
MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— oOecrmeyeHue  yCJIOBUH, CHOCOOCTBYIOIIMX TNPHOOPETEHHIO  OOYYaIOIIMMKCS  OIbITa
pa3sHOOOpa3HON JEATENbHOCTH, TIO3HAHUS M CAaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), IMEIOLINX YHUBEPCAIIbLHOE 3HAYCHUE JIJIsl Pa3IMYHBIX BUJIOB ACATEIbHOCTH;

— ¢opmupoBanue o0mei (GyHKINOHATBFHON M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHATH U OLICHUBATH SIBIICHHUS OKPYXKAIOIIETO MUPA, UCHOIb3Ysl 3HAHHUS U OIIBIT, TOJTy4CHHBIC
IpU W3YyYCHUH XHMHH, MPUMEHATh UX IPU PELICHUU NpOoOJIeM B MOBCEIHEBHON >KU3HU U TPYAOBOU
JeSTeIbHOCTH;

— ¢opmupoBaHrne y OOy4YaIOUIMXCS TYMAHUCTHUECKUX OTHOIIEHUH, MOHWMAHHS LIEHHOCTH
XMMHYECKUX 3HAHUW Ui BBHIPAOOTKM SKOJOTMYECKU LIeIecO00pa3sHOro MoBeAeHUsI B OBITY U TPYAOBOMH
JEATENLHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbsI U OKPYKAIOILEH MTPUPOIHON CPEJIBL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIUTAaHHIO Ha
OCHOBE YCBOGHHS OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHpOQuiIs U
HAIpPaBJICHHOCTH JaIbHEHIIEro 00y4eHusI.

OOmiee YMCIO 4YacoB, OTBEACHHBIX U W3Y4YCHUS XUMHU Ha YpPOBHE OCHOBHOTO OOIIETo
obpaszoBanusi, cocTaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 gaca B Hezelno0), B 9 kimacce — 68 gacos (2
yaca B HEJICIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMuUM B KU3HM 4YelOBEKA. XMMHS B CUCTEME HayK. Tena M BewiecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperatHoe coctosHue BemiecTB. [loHAaTHe 0 MeTonax MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMEHThl. CUMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX O3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHocUTenbHAs MOJIEKYJsIpHas macca. MaccoBas
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KoaudecTBa, MAacChl M 4HMCIa
CTPYKTYPHBIX €IUHHII BeiecTBa. Pacyérel mo GopMynamMm XMMUYECKUX COCTUHEHUH.

du3nyeckue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklus U €€ NMpU3HAKU. 3aKOH COXpaHEHUS
Macchl BelIeCTB. XuMHUYeckue ypaBHeHus. Kriaccudukanus XUMHUYECKMX peakuuid (COeAMHEHUS,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, IpaBujiaMu pabOThl B JaOOpaTOpUH U IpUuéMaMu 0OpalieHus
c JnabopaTopHbIM OOOpyAOBaHWEM, H3yYe€HHE H ONUcaHue (PU3UYECKHX CBOMCTB 00paslioB
HEOpPraHMYECKUX BEIIECTB, HaOmoJaeHue (u3nueckux (IUIaBIIEHWE BOCKA, TasHUE JbJa, PacTUPAHHE
caxapa B CTyIIKE, KUIIEHHE U KOHJEHCalUsl BO/bl) U XUMUYECKHUX (TOPEHHE CBEYM, IPOKAIIMBAHUE METHON
MIPOBOJIOKM, B3aUMOJCHCTBHME MeJa C KHUCJIOTOW) SIBJICHHM, HAOMIOJEHUE M OINKUCAHUE TPU3HAKOB
MPOTEKAaHUS XUMUYECKUX PEaKIHil (pa3okeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapust, paznoxenue rugpokcuaa meau (ll) mpu HarpeBanuu, B3anMoJieiicTBHE Xkele3a ¢ pacTBOPOM COJIH
meau (1), n3ydenue crocoOoB pa3zieleHHs] CMECE: ¢ MOMOIIBI0 MarHUTa, (PUIBTPOBAHUE, BhITAPUBAHUE,
TUCTUIUISILMS, XpomaTorpadus, MpOBEACHHE OUYMCTKUM IOBAPEHHOW COJM, HAONIOACHHE M ONHUCAHHE
pE3YJIBTaTOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHE MOJeENeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxaenue
KHCJIOPOAa B MpUpOJie, GU3NUECKHE U XUMUYEeCKHEe CBOMCTBA (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoObl MOMy4eHHUs KUCIOpoaa B JabopaTopuM M IMpoMblnuieHHOCTH. Kpyrosopor
KHciopo/ia B mpupojie. O30H — aJIoTpoIiHas Mou(pUKalus KUCIOpOoaa.

TemnoBoit  3pdekT XUMUYECKOW peakuuH, TEPMOXUMHUYECKHE ypaBHEHUS, DOK30- U
SHAOTEPMHUUYECKUE peakUHUU. TOIUIMBO: yroip M MeTaH. 3arps3HEHUE BO3/yXa, YCUIEHHE NapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemiecTBo. Haxoxknenue Bojopoja B mpupoje, husnueckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, ClIOCOObI nonydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBolcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachlllieHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJie. MaccoBas 101 BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBorcTBa BoJbl. OcHOBaHuA. Ponp pacTBOpOB B IpHUpPOAE M B JKHU3HM 4YesloBeKa. KpyroBopor BOJIbI B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss  Heopranuuyeckux — coeauHeHuil.  Oxcuabl.  Kiaccudukanms — OKCHIIOB:
coseoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amM(OTEpHBIE) H HeconeoOpasyronme. HomeHnkmarypa
okcu10B. u3znueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaos.

OcnoBanust. Knaccudukanus ocHoBaHMHN: MIETOYM U HEPACTBOpPHMbIE oCHOBaHMs. HomeHknaTypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHU.



Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaot. @usnueckue 1 XMMUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metamuioB H. H. bekerosa. Ilomyyenue kucnor.

Conu. Homenkiarypa cosieil. dusznueckue U XuMHU4eckue cBoicTBa cosied. [lomyduenue conen.

['eneTnyeckas CBSI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpEACICHUE COACpKaHUS KHUCIOpOAa B BO3AyXe, IMOJydyeHHe, coOupaHue,
pacrno3HaBaHHe U U3y4eHHE CBOICTB KHCIOpOaa, HAOIIOACHHE B3aUMOACHCTBHSI BEUIECTB C KUCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHHMS U MPEKpaIeHUs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHIOB U
ONHMCaHUE WX CBOMCTB, MOJy4YeHHE, COOMpaHue, paclo3HAaBaHWE W H3Y4YEHHE CBOWCTB BOJOpOja
(ropenue), B3aumozeiictBue Bojgopoaa ¢ okcuaom wmenu (Il)  (Bo3moxkHO wucmosib30BaHUE
BUJICOMATEPHAJIOB), HAOIOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIeIOBaHHE 0COOEHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHONW PACTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C OMNPEIEIEHHOMN
MacCOBOM JI0JIell paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAMU (HATPUEM M KaJIbI[UEM)
(BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMATEpUANIOB), MCCIEA0BaHUE OOpa3lO0B HEOPraHWYECKUX BEILLECTB
Pa3IMYHbIX KJIaCCOB, HAOJIOJEHUE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOPAX KHCIOT W ILEIOYEH,
u3ydyeHue B3aumozeictBus okcumga menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHUCIOT C MeTalljamH,
peakuuii HeUTpaanu3alum, NoJy4eHHe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METalia IpyrumM
13 PacTBOpa COJIM, PEIIEHNE dKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «Ba)kHelue KJ1acchl HEOPraHUYECKUX
COCIMHEHUI.

Iepuonuyeckuii 3axkon u Ilepuoauveckass cucremMa xXuMHYecKHx »3jementoB JI. W.
MenpeneeBa. Crtpoenne aroMoB. XHMMHYeCKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBble TOMBITKH KiIacCU(UKAUN XUMHUYECKHX 3JeMEHTOB. [loHSATHE O Tpynmax CXOTHBIX
AJIEMEHTOB (IIENIOYHbIE W IIEJIO0YHO3EMENbHbIE METAllIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. llepnoamueckas cucrema xumuueckux snemeHToB [[. M. Menneneesa.
Koportkonepuoanast u anmuuHonepuoHas ¢popMmsel [lepruoandeckoil CUCTEMbI XUMUUYECKUX 3JI€MEHTOB /1.
N. Menpeneesa. [lepuoas! u rpynmsl. @u3ndeckuii CMbICHI MOPSAKOBOIO HOMEPA, HOMEPOB IEpUOJA U
IPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3otombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
00o0ouek atoMoB TepBbIX 20 XuMU4eckux 3ieMeHToB [lepuommyeckoit cuctemsr J[. . Menneneena.
XapakTepucTUKa XHMHUYECKOIO JJIEMEHTa MO0 ero mnosokeHuto B Ilepumommueckoin cucreme [l U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHsSl paJuyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAJIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U NIEPUOIAM.

3nauenue Ilepuognueckoro 3axkoHa u Ileproanueckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIS
pa3BuUTHUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U TpaXk1aHNH.

Xumudeckasi cBs3b. KoBasieHTHast (MOJsipHAs W HEMOJISIPHAS) CBS3b. DJIEKTPOOTPHUIIATEIILHOCTD
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenp oxuciaeHus. OKHUCINTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. l[Iporecchl OKHCIEHUS WU
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

n3ydeHHe oOpa3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aHUMOJECHCTBUE THAPOKCUAA IUHKA C
pacTBOpamMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHHE ONBITOB, WIIOCTPUPYIOIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUi (TOpEHUE, peaKLUU Pa3IoKEHUs, COETUHEHMS).

Meostcnpeomemmnwie ceasu

Peanusanus MeXnpeaMeTHBIX CBA3EH NPU M3YYEHUM XMMHHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
HCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK M TMOHSATHIA, SBISIONIMXCS CHCTEMHBIMU
JUIS OTZIETbHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.



OO01mue ecTeCTBeHHO-HAYYHbBIC TTOHITHS: HAYYHBIN (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJIacCUpUKaLUs, TEPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, H3MEPEHHUE, MOJIENb,
SIBIICHUE.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PaIMOAKTUBHOCTD,
MOJICKYJIa, SJIEKTPUYECKUH 3apsjl, BEIIECTBO, TEJIO, O0bEM, arperarHoe COCTOSIHME BEIIEeCTBa, ras,
(du3nUYecKre BETMYMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COITHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadusa: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE IOPOABI, IOJE3HBIE HCKOMAaeMble,
TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peaKkius

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumMuueckux snemeHtoB [[. M. Menneneena.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KaJIMsl, KajdbllUd M HMX COCJUHEHUH B COOTBETCTBHHM C TIOJIOKEHHUEM OJJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHbI XMMHYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEI[ECTBA OT THUIA KPUCTATNINYECKON PEMIETKH U BUJ]A XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKHX BEIIECTB. XHMMHUUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIUXCS K pa3IM4YHbIM KJIacCaM HEOPraHWYeCKMX COCIUHEHHMM, TEHETHYeCKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKHUX pEaKIuil MO pa3iu4HbIM MpU3HaKaM (10 YUCIY U COCTaBy
YYacTBYIONIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY 3(PQeKTy, MO M3MCHCHHIO CTCIICHEH OKUCICHHS
XUMHYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYAaCTHIO KaTan3aropa). JK30- U DHIOTCPMUYCCKHE
peaxkuu, TePMOXUMUYECKIE YPABHEHHUS.

[TonsiTne o ckopocT XuMHueckoil peakiuu. [lonstue 00 0OpaTUMBIX W HEOOPATHUMBIX
XUMUYECKUX peakuusix. [[oHATHEe O TOMOTEHHBIX M TETEPOTEeHHBIX peakiusax. l[loHsTHe o KaTamuse.
[Tonsitie o xumuueckoM paBHOBecHMU. (DaKTOpHI, BIUSAIOIMIME HA CKOPOCTh XUMHUYECKOW pEakiuu u
MOJIOKEHNE XMMUYECKOTO PaBHOBECHS.

OKHCIANTENFHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMH,  JJIEKTPOHHBIA  OalaHC  OKHUCIUTENBHO-
BOCCTAHOBUTENIHHOM peakiiuu. COCTaBICHUE ypaBHEHUH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus >ME€KTPONUTHYECKON AUCCOUUALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIaMH XUMHUYECKOW CBsI3U. CTENeHb AMCCOLMALINU.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. YcloBHs MNpOTEKaHUS peakUUid HOHHOIO OOMeHa, IOJIHbIE H
COKpalll€éHHblE HOHHBIE ypaBHEHHs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHMW M COJEH B CBETE
MPEJICTAaBICHU 00 DIMEKTPOIUTHUECKON auccoruanyu. KauecTBeHHBbIe peakiuu Ha HOHBL. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTraHUYECKUX BEIECTB — METAIJIOB U
HeMeTalsioB (rpadura U anmmasa), CIOKHBIX BEIIECTB (XJOpPUAA HATPHS), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMMHYECKOW  peakIMu OT BO3JACHCTBUS  pa3IMUHBIX  (PAKTOPOB, HCCIEIOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BELIECTB, IMpollecca TUCCOLMAIMU KHUCIOT, WLIeNodYed u cosel
(BO3MOHO HCHOJB30BaHUE BUJEO MaTEPUATIOB), MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPU3HAKU
MPOTEKaHUs peaklnii MOHHOTO oOMeHa (oOpa3oBaHWE OCa/Ka, BbIIEICHHE Ta3a, oOpa3oBaHHE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu
pa3joXKeHUsl, COEIMHEHUs), PACIIO3HABAaHHWE HEOPraHMYECKMX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peakiuii Ha MOHBI, pEelIEHUE HKCTIEPUMEHTANIbHBIX 3a/1a4.

HeMeTa/uibl M UX cOeIMHEHUS



OOmrast xapakTepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETEHU
okucnenus. CTpoeHrue M (pu3nuecKkue CBOMCTBAa MPOCTHIX BEIIECTB — raJJOT€HOB. XUMUYECKHUE CBOWCTBA
Ha IpuMepe XJiopa (B3auMoIelCTBUE ¢ MeTaJlJIaMH, HEMeTallllaMy, Iejaoyamu). Xiaopoogopo. ConsiHast
KHCIIOTa, XMMHYECKHE CBOMCTBA, IOJydeHUe, mpuMeHeHHe. JleiicTBue XJiopa W XJOpPOBOJOpOJa Ha
OpraHu3M 4YesoBeKa. BakHeimme XI10puasl M UX HaX0XKJIEHHE B IPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
crenieHn okucieHus. CtpoeHue u (U3MUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTtponHble  MoIu(pUKAMM KHCIOpOJa U cepbl. XUMHUYEcKHe CcBoHcTBa cepbl. CepoBoIOpos,
cTpoeHHe, (U3MUECKHe M XUMHYecCKHe CcBoiicTBa. OKCHIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX
okcuaoB. CepHas KUCIOTa, (PU3UYECKHE W XMMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca
KHUCJIOT W crenuduueckue). XUMHUYECKUE PEaKkIUH, JIe)KAllie B OCHOBE MPOMBIIUIEHHOTO CIocoda
MoJiyuyeHusi cepHoil kuciothl. [Ipumenenue cepHoil kucnotbl. CoiM CEpPHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl u e€ coeluHeHUl B npupoge. XUMHUECKOE 3arps3HeHue
OKpY’KaloIIel Cpeibl COSNMHEHHUSIMH Cepbl (KUCIOTHBIC IOXIHW, 3arps3HEHHE BO3/1yXa M BOJOEMOB),
CTIOCOOBI €T0 MPE0TBPAILICHHS.

O6mas xapaktepuctuka 3meMeHToB VA-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIEHH OKHCIICHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, (u3MUecKue M XUMHYECKHE CBOICTBa.
KpyroBopor azora B mpupoze. AMMHAK, ero (u3muecKkue M XHMHUYECKHE CBOICTBA, IOJyd€HUE U
npuMeHerne. Com aMMOHUS, WX (HU3UYECKHE M XMMHUYECKHE CBOWCTBa, MpuUMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MoyiydeHue, (pU3M4eckrue U XMMHYECKHe CBONCTBA
(obmue kak mpeAcTaBUTENS Kjacca KHCIOT U cnenududeckue). Mcnonp3oBaHue HUTPATOB U coJei
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YIOOpeHWi. XMMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelibl
COCMHEHUSIMH a30Ta (KHCIOTHBIC IOKIM, 3arps3HEHHE BO3/1yXa, IMOYBHI M BOomo&MOB). Docdop,
ainoTpornnble Moaudukanuu gochopa, dhusnueckue u xumudeckue cporictBa. Oxcun docdopa (V) u
¢dochopHas kucnora, GpusMUEecKue U XMMHUYECKHE CBOWCTBa, moiydyeHue. Mcmonp3oBanue ¢ocdaros B
Ka4yecTBE MHUHEPAITBHBIX yIOOpPEHUH.

O6mras xapaktepuctuka 35eMeHTOB |V A-rpynmsl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE
CTENEHU OKHUCIIEHHs. YTIIEPO, aJUIOTPONHbIE MOAM(UKALINY, PACIPOCTPAaHEHHUE B IPUPOAE, (Ppu3nuecKue
U XMMHYeckue cBoiicTBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcHUIbl yriepoja, HX
¢bu3nveckne W XMMHUYECKHE CBOMCTBA, JICHCTBHE HA KMBBIE OPTaHW3MBI, TOJYYCHHE M TPUMEHEHHE.
DKojoruyeckue npodsemsl, cBsi3aHHble ¢ okcuaoM yriepona (1V), runoresa riodaabHOrO MOTEIUIEHUS
KJIMMaTa, NapHUKOBBIN 3¢ (deKT. YroipHas KUCI0Ta U €€ COJIM, UX (PU3NYecKre U XUMHUUECKUEe CBOMCTBA,
nojiydeHue u npuMeHeHue. KauectBeHHas peakuusi Ha kapOoHaT-uoHBL. Vcnosibp3oBaHue kapOOHATOB B
OBITY, MEIMIIMHE, IPOMBILIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauaIbHBIE TIOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHHSIX yriepoaa (MeTaH,
3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, INIMIEPUH, YKCyCHas KucioTa). [IpupogHble HCTOUHUKHU YIIIEBOIOPOJIOB
(yromb, mpupoaHbIi ra3, He(pTh), HPOAYKTHl HX TmepepaboTku (OeH3MH), MX pOJb B OBITY H
MPOMBIIICHHOCTH. [OHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBoJax — M MX
POJIH B XKHM3HH YelloBeka. MarepraabHOe €TUHCTBO OPTaHMYECKUX U HEOPTaHWYECKUX COSTUHEHHA.

Kpemuuii, ero ¢usnueckume m XMMHUYECKHE CBOMCTBA, MoiiyueHHe M npuMeHeHue. CoeluHeHHs
KpeMHHUs B mpupoje. OOmue mnpezacraBieHus o0 oxcuiae KpemHus (IV) u KpeMHHEBOH KuCIOTE.
Cunukartel, ¥X HCIIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHBIE MaTepHAIIB:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, kene300eToH. [IpoGiembl 0€30MacHOTO0  HMCIOJIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUAIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, IPOBEIECHUE
KAueCTBEHHBIX peaKkUMid Ha XJOPUA-UOHBI U HAOJIOJIEHWE MPU3HAKOB HX TMPOTEKaHUS, OMBITHI,
oTpaxaromue (U3NYECKHe U XHUMHUYECKHE CBOWCTBA TAJIOTEHOB M HUX COCIMHEHHUH (BO3MOXKHO
WCIIOJIb30BAaHME  BHJIEOMATEPUANIOB), O3HAKOMJICHHE ¢ o0pa3namMu  XJIOpPUIOB (TaJOreHUIOB),
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O3HaKOMIICHHE ¢ o0pa3lamMu cepbl B €€ COSAMHCHUSIMH (BO3MOYKHO MCIOJIB30BaHUE BUICOMATEPHATIOB),
HaOIoIeHNe Tpolecca OOYITUMBaHMs caxapa MOj ACWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI,
U3Y4YECHHE XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, MPOBEICHUE KAYECTBEHHON PEeaKkIuu Ha
cyiabhaT-uoH M HaONIo/eHUWEe MpU3HAKa e€ MPOTeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOWCTBAMU
a3oTa, hocdopa u UX COSAMHECHUN (BO3MOXKHO MCIOJIB30BaHUE BUACOMATEPUATIOB), 00pa3laMy a30THBIX
u (dochopHbIX ymoOpeHul, moilydeHHe, COOMpaHHe, PACIO3HABAHME W W3YYCHHE CBOWCTB aMMHAKa,
MIPOBEJICHUE KAUECTBEHHBIX peaKkUUid Ha HMOH aMMOHMS U ¢ocdaT-HOH U U3yUYEHUE IMPU3HAKOB HUX
MPOTEKaHUs, B3aUMOJCUCTBUE KOHICHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0  (BO3MOXHO
UCIOJIb30BaHNE BUJECOMATEPHANIOB), W3yYEHUE MOJENel KpUCTAUIMYECKUX PEemIEToK aiamasa, rpadura,
¢dymiepeHa, 03HaAKOMIICHHE € MPOIIECCOM acOPOIUU pACTBOPEHHBIX BEUIECCTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIyueHUue, COOMpaHue, pacrio3HaBaHUE M W3YYCHHUE CBOWCTB YTIIEKHCIIOTO
rasa, MpoOBEJCHHE KAaU€CTBEHHBIX pEaKlMid Ha KapOOHAT M CUJIMKAT-MOHBI M H3y4Y€HUE MPU3HAKOB UX
MPOTEKaHUs,  O3HAKOMJIICHME C  MPOAYKIMEH  CWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELIECHUe
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeie HeMeTallsIbl U UX COCIUHECHHUS.

MeTaJuibl M UX COeIMHEHUSI

OO0mias xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX TOJOXKEHHUS B
[lepuonnueckoii cucreme xumuuyeckux snemeHToB J[. . MenaeneeBa u crpoenust atomoB. CTpoeHue
MeTauioB. MeTamnyeckas CBsi3b M META/UIMYecKas KpUCTaUIMuecKas pemérka. DIeKTPOXHUMHUYECKUN
PO HANpsDKCHUH MeTauioB. (DU3WMYECKHMe W XUMHUYECKHEe CBOWcTBa MeTayuioB. OOMIME CIOCOOBI
MoJiyuyeHus: MeTayuioB. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnagsl (CTallb, 4YyT'yH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIILIEHHOCTH.

[[lenounble MeTauibl: MoOJIOKEeHHE B Ilepmommueckoid cucremMe XuMH4YecKux siemeHToB /[, .
MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXACHUE B mpupoae. Ouznueckre U XUMHYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIIbI U TUAPOKCUABI HATPUS U Kanus. [I[puMeHeHue mIeI0UHbIX METalIOB
U UX COCIUHECHUN.

[[lenoyHO3eMENBHBIE METAUIbl MArHWM W KajdblMil: moJioxkeHue B Ilepuoanueckoil cucreme
xuMH4ueckux 3yeMeHToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHUE B Ipupoie. Puznueckue
U XUMHUYECKHE CBOWCTBA MarHus W Kajblus. BaxHeilmuve coeanHeHUs KanbIus (OKCHI, THAPOKCHU],
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmomunHuil: nonoxenue B Ilepuognueckoi cucreme xumudeckux 3imeMeHToB [1. 1. Menneneesa,
CTPOGHHE aToMa, HaxoXAeHHe B mpupoae. DU3HUYECKHE UM XUMHUYECKHE CBOMCTBA aTIOMHHUSI.
AmMdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH/IA ATFOMUHUS.

Kenezo: nmonoxenue B Ilepuonnueckoit cucrteme xummuueckux sneMeHtoB . WM. Menneneesa,
CTpPOCHHE aToMa, HaxoxJeHue B mpupoiae. dusmyeckue u XUMHUUYECKHE CBOMCTBa xkene3a. OKCHbI,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METalIOB M CIUIABOB, MX (U3NYECKUMHU CBOWCTBAMU, HU3YUYCHHE
pe3yIbTaTOB KOPPO3WUH METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbIlMg M HATPHS C BOJOW (BO3MOXHO HMCIOJb30BAaHUE BHUACOMATEPHATIOB),
HCCIIEI0BAHUE CBOMCTB KECTKOM BOJBI, IMpollecCa TOPEHUs JKele3a B KUCIOpoAe (BO3MOXKHO
WCIIO0JIb30BaHUE BUAEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMl HAa MOHBI: MAarHusl,
KaJIbIIMsl, aJTIOMUHMS, 1TMHKa, xkene3a (1) u xxenesza (111), mexu (I1), HabmroneHne u onvcanue MPOIECCOB
OKpalllMBaHUs TUTAMEHW WOHAMH HATpHUs, Kajdusd ¢ Kaidbls (BO3MOXKHO  HCIIOJIb30BAaHHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNEe aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUAA LIUHKA,
pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIlne MeTalljIbl U UX COCTUHEHUSI.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa 1 Marepransl B HOBCEAHEBHOM )KM3HU YeJIOBEeKa. be3onacHoe Ncnoyib30BaHuE BELIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.



XUMHYECKOe 3arpsi3HEHHE OKpYXarolled cpeapl (mpenaenbHas JOnycTHUMas KOHILIEHTpalus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3ydeHrue o0pasIoB MaTeprasIoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Mescnpeomemmnuie ceasu

Peanuzaiusi MeXnpeAMETHBIX CBA3EH MPU U3YYCHUH XMUMHUHM B 9 KJlacce OCYIIECTBISETCS 4epe3
HCIIOJIH30BaHNUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATHH, SBISIFOITUXCSI CHCTEMHBIMU
JUISL OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CHHTE3,
KJIacCU(UKALUS, TEPUOAUYHOCTD, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJACITUPOBAHUE, H3MEPEHHUE, MOJIENb,
SBJICHHUE, TAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dusuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PAJUOAKTUBHOCTbD,
MOJICKYJIa, JJICKTPUYCCKUM 3apsiji, TNPOBOJHHUKHU, TOJYIPOBOAHUKH, ITUIICKTPUKH, (POTOIIEMEHT,
BEILIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHME BEIIeCTBa, Tra3, pPacTBOpP, PacTBOPUMOCTb,
KpUCTAJTNYECKAsi pEeNIéTKa, CIUIaBbl, (U3MUYSCKHUE BEIMYWHBI, CAWMHHIBI H3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, nabixanue, Ouocdepa, sKocHcTeMa, MHHEpajbHbIe yIOOpeHMUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPAIBI, TOPHBIC IOPOJBI, IOJIC3HBIC HCKOIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHSI IIPOTrPaMMbI OCHOBHOTO OOIIETr0 00pa30BaHUsl JOCTUTAIOTCS B
Xo/ie OOy4YeHHs] XMMHH B €IMHCTBE Y4eOHOW M BOCIIHMTATEIBHOW JESITEIBHOCTH B COOTBETCTBUHU C
TPaAMLIUOHHBIMA ~ POCCHUICKMMH  COLMOKYJIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE NMPAaBUIAMU M HOPMaMH MTOBEJCHHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUS,
CaMOPa3BUTHS U COIMATM3ALNH 00YJarOITHXCSI.

JIMYHOCTHBIC PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMI M PACIIMPEHHE OIBITA JISSITETHHOCTH HA €€ OCHOBE, B TOM YHCIIC B
YacTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTEYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HaCJIeMI0, TOHUMAHUs 3HaYeHUsS] XMMUYECKOW HayKH B JKH3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEPHOW WH(pOpMamueil o0 NepeloBbIX JOCTH)KEHHSX W OTKPBITUSX MHPOBOW |
OTEUECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHNS O COLMAIBHBIX HOPMAX M MpPaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE,
KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B  OOLIECTBEHHO TIIOJIE3HOW, y4eOHOMCCIEI0BAaTEIbCKOM,
TBOPYECKON M JPYrMX BUAAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JESTEIbHOCTH
OpU  BBIMOJHEHUH YYeOHBIX, MO3HABATENLHBIX 3a]a4, BBIOJHEHHH XHUMHUYECKHUX OSKCIEPHUMEHTOB,
CO3JJaHUU y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aUMOIIOMOIIMA B IMPOIIECCE ITOH
y4eOHOM /eATETHbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IMOBEICHUE M IOCTYIKHM CBOMX TOBapHIIEH C
HO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKUE TPEICTABICHUS O BEIIECTBE W XHMHYECKOW PEAKLUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW M COCTABJISIOLIME OCHOBY JUISi HOHUMAHUSI CYIIHOCTH Hay4HOU
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KapTUHBI MHpa, MPEJCTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUSI HMPUPOIBI, B3aUMOCBS3AX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEH;

[I03HaBaTEeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MTOJyY€HHE HOBBIX 3HAaHUH MO0 XUMHH, HEOOXOAUMBIE
i OOBSICHEHUS HaONIONaeMbIX IPOLECCOB U SBICHUHM, I103HaBaTeIbHOM, HMH(OPMAILMOHHOH U
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CaMOCTOATEIBHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOY4YEHHI0O M IIO3HAHUIO, JIHOOO3HATEIBbHOCTb, I'OTOBHOCTh M CIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOM M HCCIIENOBATENIbCKOM JEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00Y4€HUS B JaJIbHEHILIEM;

4) popMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LICHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHMS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha
310pOBbIIl 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI W HENPUATUE BPEIHBIX IMpPUBBIYEK (YHOTpeOsIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOACHUS MPpaBUil O€30M1aCHOCTH IpU 0OpallleHHH
C XMMUYECKUMHU BEIIECTBaMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO NMpodeccHii U Tpyaa pa3aMyHOro poja, yBaXeHue K Tpyay U
pe3yJsibTaTaM TPYIOBOM JEATENBHOCTH, B TOM UYHMCJIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHHUU IO
XUMHH, OCO3HAaHHBIM BbIOOP HMHAMBUIYAJBbHOM TPAaeKTOPUH MPOJOJIKEHHSI 00pa3oBaHUS € YYETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH,
YCIEIIHOM MpodecCUOHATBHONW AEATENbHOCTH M pa3BUTHSL HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCSA B MPO(ecCHOHANBHOM cpefe;

6) 9K0JIOrNYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKHU 11€JeCO00pa3HOE OTHOILIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3eMJi€, OCHOBE
e€ CyIIeCTBOBAaHHUS, IMOHMMAaHUE IIEHHOCTU 3/10pOBOr0 M 0e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U TCHUXHYECKOMY 3/0POBbIO, OCO3HAHHE LIEHHOCTH
coOmroieHsT TpaBuJl 0€30IIacHOrO MOBEAEHUS NpU pabdoTe C BEUIECTBAMH, a TaKK€ B CHUTYyalMsX,
YIPOXKaOLUX 3J0POBBIO U JKU3HU JIFOEH;

CMOCOOHOCTH TMPHUMEHATh 3HAHMA, MOTydaeMble NpU HM3YyYCHHU XUMHUH, Ui pELIeHus 3a71ad,
CBSI3aHHBIX C OKPY)KAIOIIEH NPUPOIAHON CPENOM, AJIS INOBBIIIEHUS YPOBHS JKOJOTMYECKOW KYJIBTYpBI,
OCO3HaHHUs TIJI0OANBHOTO XapakTepa SKOJIOTMYECKUX MNpoOJieM W MyTed MX peleHUs MOCpPEeACTBOM
METOJI0B XHMHH, SKOJOTMYECKOIO0 MBIIUICHHS, YMEHHsI PYKOBOJACTBOBAaTbCA WM B II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeiMETHBIX pe3yJIbTAaTOB  BBLACHSAIOT 3HAauMMble Ui (OPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOPHs, MPUHIIMII, TUTIOTe3a, (DAKT, CUCTEMA, TIPOIIeCC,
HKCHEPUMEHT U JIPYroe.), KOTOpbIe HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX INpenMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX NPEAMETOB (HOPMUPOBATH NPEACTABICHUE O LIEJIOCTHON HAaydHOMH
KapTUHE MHpa, M YHUBEpcajbHble YyueOHbIe JeiCcTBUS (TO3HaBaTelbHbIE, KOMMYHUKATHUBHBIE,
pEerylaTUBHbIE), KOTOpble ofecrneunBaroT (HOpPMHUpPOBAaHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOH 1€ TeIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC el CTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHHUS HMCHOJIb30BaTh INMPUEMBI JIOTHYECKOIO MBIIIICHUS IPH OCBOCHUM 3HAHHWI: PacKpbIBaTh
CMBICI XUMHYECKHX TMOHATUH (BBLACHATh MX XapaKTEpHbIE NPHU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TOHATUSMH), HCIIOJIb30BaTh IMOHATUS JJs1 OOBSCHEHHS OTHENbHBIX (DAaKTOB M SIBJICHUH,
BbIOMPATh OCHOBAHUS M KPUTEPUU AJIS KIACCUPUKALMM XMMUYECKHX BEIECTB M XUMHUECKUX PEaKILIUH,
YCTaHaB/IMBATh INPHUYMHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMHU H3YyYEHUs, CTPOMUTH JIOTMYECKUE
paccyxieHus (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 aHAJIOTUN), 1E€1aTh BHIBOJBI U 3aKIIOUECHHUS;
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yMEHUE NPUMEHSATHh B TMPOIECCe TMO3HAHUS TMOHATUSA (IPEAMETHBIE U METalpelIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbI€ B XUMUU, TPEOOPA30OBLIBATH IIUPOKO MPUMEHIEMbIE
B XMMHH MOJEJbHbIE MMPEICTaBICHHUS — XUMHUECKUI 3HaK (CHMBOJI 3JIEMEHTA), XUMUueckas Gpopmysa u
ypaBHEHHE XUMHUYECKOW peaklUuu — MPU pPElIeHUH y4yeOHO-TIO3HABATENbHBIX 3a/ay, C y4ETOM 3THUX
MOJICJIbHBIX TPEJCTaBICHUN BBISBISATh M XapaKTEPHU30BaTh CYIICCTBEHHbIE TPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB W XHUMHUYECKUX PEAKIHH, BBISBISITH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B U3YYaeMbIX MIPOLIECCaX U SBICHUSX.

Ba3oBble uccienoBarejabcKkue ecTBUA:

YMEHHE HCIIONb30BaTh MOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUA, a TaKkKe B
KaueCTBE OCHOBBI JJisi ()OPMUPOBAHHS THUIOTE3Bl IO TPOBEPKE TPABUIHLHOCTA BBICKA3BIBAEMBIX
CYXKJICHUU;

NpHUOOpEeTeHUEe OIbITa MO I[UJIAHUPOBAHUIO, OPraHu3allid M IPOBEICHUI0  YUYEHHYECKHX
SKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOAOM IIPOLlecca, CAMOCTOSTENBbHO MPOTHO3UPOBATH €ro
pe3yabTar, (GOpMYIHpPOBaTH OOOOIIEHHS ¥ BBIBOJABI IO pe3yiabTaTaM NpPOBEAEHHOIO OIIbITA,
MCCIIEIOBAaHMSI, COCTABIISATH OTYET O MIPOJICTAHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHATTU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUJOB U (popm
[IPE/ICTABJICHUS, TTOJIy4aeMYyI0 U3 Pa3HbIX MCTOYHHUKOB (HAyYHO-NOMNYJSIpHAs JUTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIIpaBOYHbIE 1TocoOusi, pecypcbl HTepHETa), KpUTHYECKU OIEHUBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPHUMEHITh Pa3IUYHbIE METOABbl U 3ampoChl MPH IMOUCKE U OTOOpe HHPOpMAIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOJHMMBIX JUIS BBHITIOJHEHHUS YYEOHBIX W TIO3HABATCIBHBIX 33a4
ONPENeIEHHOTO  THIA, MPHOOPETeHHWE OmbITa B  OOJIACTH  HUCIOJNB30BaHUS  HMH(MOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJaJIeHUE KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTUMAIbHYIO (GOpMY MpelcTaBiIeHUs UHGOPMALUU U
WUIIOCTPUPOBATh pellaeMble 33Jauyd  HECIOKHBIMH CXeMaMH, JuarpamMmamu, ApyruMu GopmaMu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATH B IpoIecce YUeOHOM 1 HCCIeI0BATENbCKON NeSTEIbHOCTH
nH(OPMAIIMI0O O BIUSHUM MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SCTBA M TPAaHCIOpPTAa HA COCTOSIHHE
OKpY>Karolle MPpUPOJTHON CPEbI.

KoMMmyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUsI 3aJaBaTh BOMPOCHI (B XOJe Auanora u (M) JUCKYCCHM) IO CYIIECTBY 0OCYXIaeMoii
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHUS MIPEATIOKEHHOM 3a/1a4u;

YMEHHUS TPEACTABIATh TOJYYCHHBIC PE3YJbTaThl MO3HABATEIILHOW JESTEIHLHOCTH B YCTHBIX W
MUCbMEHHBIX TEKCTaxX; JieJaTh IMPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIIEPUMEHTA
(;mabopaTopHOro ombITa, Ja0OpAaTOpPHOM pPabOTHI MO HCCIEIOBAaHHIO CBOWCTB BEIIECTB, Y4e€OHOrO
IIPOEKTA);

YMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IIO3HABATENbHOM U
HCCIIEIOBATENIbCKON AESITEbHOCTU TMPH PEUICHUHM BO3HMKAIOUIMX MPOOJEeM Ha OCHOBE ydé€ra OOLIuX
WHTEPECOB U COTJIAaCOBaHMS MO3UIUN (0OCyXJeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOPJMHAILIMS COBMECTHBIX JE€HCTBUM, OMpENEICHUE KPUTEPUEB MO OILEHKE KAauecTBAa BBINOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

YMEHUE CaMOCTOATENbHO ONPENEsATh UEIH JIeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh,
KOHTPOJIHMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO IESATENBLHOCTH, BHIOMpATh Hambojee
s dexTuBHBIC CITOCOOBI pelieHUsT yUeOHbIX W TTO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEAJIOKEHHBIA aITOPUTM JACHCTBHUI MPU BBINOJIHEHUU 33JaHUM C YYETOM MOJTYYCHUS
HOBBIX 3HAaHUM 00 H3y4aeMmbIX OOBEKTaX — BEIIECTBAX MW PEAKIHSIX, OILEHUBATH COOTBETCTBHE
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IIOJIy4YEHHOI'0 pe3yibTaTa 3asBICHHOM LEIU, YMEHUE MWCIOJIb30BaThb U AHAINU3UPOBATH KOHTEKCTHI,
[IpeAJIaracMbl€ B yCIOBUU 3a1aHUMN.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB II0 OCBOCHUIO 00S3aTEIBHOIO COEPKaHUsI, YCTAHOBIEHHOTO

JTaHHOU (efepanbHON paboueil mporpaMMoi, BBIICISIOT: OCBOCHHBIE O0YYAIONIMMICS HAayYHbIC 3HAHMSI,
YMEHHS ¥ CIIOCOOBI ISUCTBUH, cieurUecKue I MPEAMETHON 00macT «XuMHsI», BUABI JCSITEITHbHOCTH
[0 MOJYYEHHIO HOBOT'O 3HAHMS, €r0 WHTEpHpEeTaIlH, MPeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IUYHbIX
y4eOHBIX M HOBBIX CUTYallUsX.

K xonny o6yuenust B 8 kjiacce npeaMeTHbIe pe3ynbTaThl Ha 0230BOM YpPOBHE JIOJKHBI OTPaXkarTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUI: aTOM, MOJIEKYJa, XUMUYECKUH AJIEMEHT,
MIPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, CMECh (OJIHOPOJHAS U HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHasi M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSApHAsS
Macca, MaccoBas JIOJS XMMHYECKOTO 3JEMEHTAa B COCJUHEHUH, MOJIAPHBIM OO0BEM, OKCHI,
KHCJIOTA, OCHOBaHHE, COJIb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCICHUS, XUMUYECKas
peakuus, Kiaccu(puKauus peakiui: peakiuud COCAMHCHHS, PEaKlUU Pa3JI0KEHUsS, PEaKIu
3aMEIICHHS, PeaKIui 00OMEeHa, 3K30- U SHJOTCPMHUUECKHIE PEaKIUH, TEIII0BOU 3P PEeKT peakium,
SJIPO aToMa, AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOUTalb, paliyc aTOMa, XUMUYECKas CBA3b,
MOJISIPHAsl M HETOJISIpHAasi KOBAJICHTHAsl CBS3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAs KOHIICHTPAIIKsI) B paCTBOPE;

WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUNA M MPUMEHSTh 3TU TOHATUS
MIPU OTMCAHUH BEIIECTB U UX MPEBPAIICHUH;

WCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJCHHUS (POPMYJT BEIIECTB U YpaBHEHUMU
XMMHYECKUX PEAKIIUI;

OTPEIEATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUWHEHUSX, CTETICHh OKHUCIIEHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAMICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIACCy
coequHeHU 1o ¢opmynam, BHJ XUMHYECKOW CBs3M (KOBaJIGHTHas M HMOHHAas) B
HEOPTraHUYECKUX COCAMHEHUSX;

packpbeiBaTh cMbici [lepumoanueckoro 3akona JI. M. MengeneeBa: JeMOHCTpUPOBATh
MMOHUMAaHUE TIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX IMOJIOKECHUS
B [lepmonnueckoii cucreMe, 3aKOHOB COXpPAHEHHUsS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapO;

OMHCHIBATh U XapaKTepH30BaTh TaOIMuHylo (opMy [lepumomnueckoil CHCTEMbl XHMHUYECKHX
AJIEMEHTOB: pa3NuyaTh MOHATHS «TJlaBHas moiarpynna (A-rpymnma)» U «mnoOoudHas MOArpyIma
(b-rpymma)», maneie U OONBIINE MEPHOIBI, COOTHOCUTH O003HAYECHHS, KOTOPbIE MMEIOTCS B
tabmune «llepromnueckas cuctema xuMudeckux daeMeHToB [[. . MenneneeBay ¢ 4ncIoBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsija sjpa, oOIiee
YUCJIO AJIEKTPOHOB U pacHpeieNIEHUE UX MO IEKTPOHHBIM CIOSM);

KJIaCCU(PUITUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XUMHUECKUE PEAKITNU
(0 YKCIy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (eKTy);
XapakTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJass OMUCAHUE NPUMEPAMH  MOJEKYISPHBIX YPaBHEHHM  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUIL;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHUYECKUX MPEBPANEHUN B PA3TUYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTENbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO AJIEMEHTa 1Mo (OpMysie COCTWHEHHUs, MacCOBYIO JOJII0 BEIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINU;
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IIPUMEHATh OCHOBHBIE ONEPAIIMH MBICIUTEILHON JESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
00o00111eHNe, CUCTEMaTH3allHI0, KIacCU(UKAINIO, BBISABICHUE TPUUNHHO-CIIEICTBEHHBIX CBS3EH
— JUIsl U3YYEHUsl CBOWCTB BEILECTB M XMMMUYECKUX PEAKIUI, €CTECTBEHHO-HAYYHbIE METOJIbI
IIO3HAHUS — HaONIOIEHHWE, H3MEpPEHHE, MOJIECIUPOBAHUE, OKCIEPUMEHT (pEalibHbIl H
MBICJICHHBIN );

ClIeZIOBaTh MPaBUJIaM MOJIb30BAHUS XMMUYECKON MOCYION M 1a00paTOPHBIM 000PYJOBaHUEM, a
TaKXe MpaBujiaM 0OpallleHus C BELECTBAMU B COOTBETCTBUM C MHCTPYKLMSAMU IO BBITTOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB 10 MOJYYEHHIO M COOMpPAHHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCIOpPOJA), NPUTOTOBIEHUIO PACTBOPOB C OINPEAEIEHHOM MaccoBOM aoiei
pacTBOPEHHOrO BEILECTBA, IUIAHUPOBATb M IPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI I10
pacro3HaBaHUIO pPAcTBOPOB IIEJIOYEH M KUCIOT € IIOMOILIBI0 HMHIUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K koniy o0y4yenus B 9 KJjacce mpeaAMETHBIC Pe3ylbTaThl Ha 0A30BOM ypOBHE JOJDKHBI OTPAKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

PacCKpbIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUN IJIEMEHT, aTOM, MOJIEKYJIa,
HUOH, KaTHOH, aHHUOH, IPOCTOE€  BEILIECTBO, CJIOXHOE  BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHHSA, XUMHYECKas peakius, XUMUYecKas CBA3b,
TeII0BOM 3(h(PeKT peakiuu, MOJib, MOJISIPHBII 00BEM, PacTBOP, AJIEKTPOIIUTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JIUCCOLMALINS, PEAKIMM HOHHOIO OOMEHa, KaTajlu3arop, XWMHUYECKOEe
paBHOBecHe, oOOpaThMble W HEOOpaTHMbIE PEAaKIHH, OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIC
peaKiuu, OKHCIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE W BOCCTAHOBIEHHE, aJUIOTPOIUS,
amM(pOTEepHOCTh, XUMHUUYECKasl CBA3b (KOBaJICHTHAs, HIOHHAS, METAJUIMYECKast), KpUCTaUIMYEeCKas
pemérka, KOppo3Msl METaJlJIOB, CIUIABbl, CKOPOCTb XHMMMUYECKOH pEaKkIuH, NPeaesIbHO
nonycrumast konuentpanus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX IMOHSTHH M TMPUMEHSATH JTH TOHSITHS
P OMUCAHHH BEIECTB M UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBlIeHUS (POpPMyJ BELIECTB W YpPaBHEHMI
XUMHYECKHUX PEaKIIHii;

OTIPEIEATh BAJIGHTHOCTh W CTEMEHb OKHCICHHUS XHMHYECKUX DJIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPHUHAMJIECKHOCTh BEIIECTB K ONPENENEHHOMY KIIACCy COEIUHEHUN IO
dbopMynaM, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHAsl, MOHHAS, METAINTUYECKas ) B HEOPTaHUIECKIX
COEIMHEHMSX, 3apsij] MOHA 10 XMMHUYECKON (opmyse, XxapakTep cpeibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHHH, TUIT KPUCTAIITHYECKOM PEeETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbich [lepuonnueckoro 3akona J[. M. MenpaeneeBa u JI€MOHCTPUpPOBATh €ro
MMOHMMAaHWE: ONMKCHIBATh W XapakTepu30BaTh TaOimuHyro ¢opmy I[leprogmdeckoil crucTeMbl
XUMHYECKHUX DJIEMEHTOB: pa3Ninyarh MOHATHS «TJIaBHAs MOATpymma (A-Tpymmna)» u «mododHas
noarpynna (b-rpymnma)», maneie U OonbllMe TEPUOMABI, COOTHOCHTH O003HAYCHHsI, KOTOPHIC
UMEIOTCS B NEPUOAMYECKON TabiuIe, ¢ YHCIOBBIMU XapaKTEpUCTUKAMH CTPOCHMSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, 001ee YUCIo JIEKTPOHOB U paclpeieseHre ux
MO0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
AJIEMEHTOB M WX COCJAMHEHUN B TpeJesiax MajbIX MEePUOJIOB M TJIABHBIX MOJATPYMI C y4ETOM
CTPOCHHUS UX aTOMOB;

KIIaCCU(PUIIUPOBATH XUMUYECKUE JIEMEHThI, HEOPTAHUYECKUE BEIECTBA, XUMHUUECKHE PEaKIIHH
(Mo 4YuMcmy W COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo
W3MEHEHUIO CTETIEHEW OKUCIICHUSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHME M CIEIM(PUICCKHEe XUMHUUYECKHE CBOMCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEPXK/Iast ONMMCAHUE TPUMEPaMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;
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COCTaBJIATh YPaBHEHHUS 3JIEKTPOINTHYECKOHN AMCCOMANUH KUCIIOT, IeJI0Yel U COJeH, OTHbIe
U COKpamIEHHBIE YpaBHEHHS peakuuii HOHHOrO OOMEHa, ypaBHEHHS  PEaKIHid,
MOJTBEPKIAIOUINX CYIIECTBOBAHUE T'€HETUYECKOH CBSA3M MEXIY BEIIECTBAMU Pa3IHUYHBIX
KJIACCOB;

pacKpbelBaTh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  HOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTHU OT X CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS
XMMHYECKHX MPEBPAIICHUHN B Pa3IUNYHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO IOJIO
XMMHYECKOTO 3JIEMEHTa N0 (opMyse COeIMHEHHUs, MacCOBYIO JOJIIO BELIECTBA B PacTBOpE,
MPOBOANTH PAcUYETHI IO YPAaBHEHHUIO XUMHUECKOH peaklny;

COOJIIO/IaTh MPaBMIIA TIOJIB30BAHUS XMMUYECKOW TOCY/I0H M J1a00paTopHBIM 000pyAOBaHKEM, a
TaKKe MpaBHiIa OOPAIIECHHS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBIIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(amMmaka M yrieKucioro rasa);

MPOBOJUTH PEAKIMH, TOATBEP)KIAIOMINE KAYEeCTBEHHBI COCTAB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPUA-, OPOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cumukar-,
cynbhar-, THUAPOKCHUA-MOHBI, KATHOHBI AaMMOHHMS W HMOHBl HU3Y4YEHHBIX METaJUIOB,
NPUCYTCTBYIOILIHME B BOAHBIX PACTBOPAaX HEOPTaHUMYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONIEpaIi MBICIUTEIBHON JEITEIILHOCTH — aHAJIM3 M CUHTE3, CPAaBHEHUE,
000011IeHNE, CHCTEMATHU3alMIO, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3CH — IS M3Yy4eHUs
CBOWCTB BEIIECTB M XHMHYECKHX pPEaKIWH, €CTECTBEHHO-HAy4YHBIE METOJbI IO3HAHHUA —
HaOJII0/ICHNE, N3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA 1 MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

HaumeHoBanue pa3saesnoB
U TeM NPOrpaMMbl

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE

(uudposbie)
o0pa3oBaTe/ibHbIE PECYPChI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA

11 Xumus — BakHasl 00J1acTh 5 bubnuoreka LHOK
€CTECTBO3HAHUS u https://m.edso0.ru/7f41837c
MPaKTUYECKOU
JIeATEIIbHOCTH YCI0OBEKa

1.2 BemectBa U XuUMHYECKUE 15 bubanoreka LHOK
peakiuu https://m.edsoo.ru/7f41837c

Hroro no pazueny 20 ‘
Pa3nen 2. BaxkHelilmme npeacTaBuTe I HEOPraHMYECKHX BelleCTB

2.1 Boznyx. Kucnopo. 6 bubanoreka LHOK
[Tonsitre 00 oxcHgax https://m.edso0.ru/7f41837¢c

2.2 Bonopon.Ilonstue 0 8 bubnuoreka LHOK
KHMCJIOTaX M COJISIX https://m.edso00.ru/7f41837c

2.3 Bona. PactBopsl. Ilonsitue 5 bubnuoreka LHOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c

2.4 OCHOBHBIE KJIaCCBI 11 bubnmmoreka [HOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c
COCIUHCHHI

Wroro no pazneny 30

Paznen 3. Ilepuoauyeckuii 3aKoH

u l'[epnozmqeacaﬂ CUCTEMAa XUMHUYCCKHUX 3JICMCHTOB ,}1. n.

MenneneeBa. CtpoeHue aromMoB. XHMHYeCKasi CBf3b. (OKHCIMTEIHLHO-BOCCTAHOBHTEIbHbIE

peakuuu

3.1 [lepuonnueckuii 3akOH U 7 bubnuoreka HOK
[epuoauueckass  cucrema https://m.edso0.ru/7f41837c
XUMHYECKHX 3JeMeHTOB Jl.
H. MenneneeBa. CtpoeHue
aToMa

3.2 Xumudeckas CBs3b. | 8 bubnuoteka [HOK
OxkucIuTeNnbHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIILHBIC
peaKkuuu

Wtoro no pazneny 15

PeszepBHoe Bpemst 3

OBUIEE KOJIMYECTBO YACOB | 68

I10 TTPOTPAMME

9 KJIACC

Ne HaumenoBanue pasgenos u | Kosmuecrso yacos DJIEKTPOHHBIE

n/n TeM NPOrpaMMsl (uu¢posbIe)

o0pa3oBaTe/ibHbIE
pecypchl

Pasjen 1. BemecTBo U XuMHYecKHe peaKIIun

11 [loBropenue wu yriuyOneHue | 5 bubnuoreka I[TOK
3HAHUH OCHOBHBIX Pa3/eiiOB https://m.edso0.ru/7f41a636
Kypca 8 Kkiacca

12 OcHOBHBIE ~ 3aKOHOMEpHOCTH | 4 bubnuoteka LHOK
XUMHUYECKHUX PEaKITHiA https://m.edso0.ru/7f41a636

1.3 DIIEKTPOTUTHIECKAs 8 bubnuoTeka I[HOK
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JIUCCOLAALMSL. XuMHu4eckue https://m.edsoo0.ru/7f41a636
peakLyu B pacTBOpax

Hroro no pazueny 17
Paznen 2. Hemerasuiibl U MX coeIMHEHMSI
2.1 OO6mas XapakTepucTuka | 4 bubnuoteka LHOK
XUMHYECKHX 3yieMeHToB VIIA- https://m.edso00.ru/7f41a636
rpyninbl. ['ajgoreHsl
2.2 Ob6mas XapakTepucTuka | 6 bubnuoreka I[TOK
XUMHYECKHX 3JeMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeTuHeHMs
2.3 OO6mas XapakTepucTUKa | 7 bubnuoTeka LHOK
XUMHYECKHX 3JEMEHTOB VA- https://m.edso00.ru/7f41a636
rpymnmsl. Azor, dochop U HX
COCJTMHEHUS
2.4 O6mas XapakTepucTuka | 8 bubnuoreka [IOK
XUMHYECKHX 3JeMeHTOB IVA- https://m.edsoo.ru/7f41a636
IPYIIBL. YTIEpOa U KPEMHUH U
UX COCJIMHCHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
3.1 OO0m1me cBOMCTBA METANIOB 4 bubnuoteka [HOK
https://m.edsoo.ru/7f41a636
3.2 Baxueiimme wMeTamiel M HX 16 bubnmmoreka HOK
COCTMHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpykaionias cpeaa
4.1 BemectBa u Marepuansl B 3 bubnunoreka HOK
JKHM3HU YEeJIOBEKA https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHoe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1O | 68
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