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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamMMa MO XHMHHM OCHOBHOTO 0OmIero oOpa3oBaHUS COCTaBJICHA Ha OCHOBE
TpeboBanmii Kk pe3yiabTaTaM OCBOEHHS OCHOBHOH 0Opa30BaTENbHONW MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHus, MPEACTABICHHBIX B (eepaIbHOM TOCYAAPCTBEHHOM 00pa30oBaTEIbLHOM
cTaHgapTe OCHOBHOTO 0o01miero oopazopanus (I[Ipuka3 MunucrepcTBa npocsenieHus: Poccuiickoit
@eneparun Ne 568 ot 18.07.2022 -O BHeceHnn u3MeHEHUI B (heaepaabHBI TOCyIapCTBEHHBIN
oOpa3oBaTeNbHBIH CTaHAAPT OCHOBHOTO oOmiero oOpaszoBanusl), denepanpHOl pabodeit
nporpammel yyeOHoro mpeamera «Xumus», OOII OOO wu yuebnoro mmana 'BOY OOII c.
HoBas Paueiika, a Takke Ha OCHOBE XapaKTEPUCTUKHU IJIAHUPYEMBIX PE3YJIbTATOB TyXOBHO-
HPaBCTBEHHOI'O DPA3BUTHS, BOCIUTAHUS U COLMAIM3ALMK OOydaroUIUuXcs, IpeICTaBICHHbIX
B paboueii nporpamme Bocriutanus [ bOY OOIII c. Hosast Paueiika.

[IporpaMma mo XMMHMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, COCTaBJIEHHas Ha
OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHas oOpa3oBaTelibHas Iporpamma
OCHOBHOTO o0rmiero oOpa3oBanusi, mnpezactaBieHHas B PI'OC OOO, a Takxke Ha OCHOBE
(benepanbHOl paboyeil mporpaMMbl BOCIIMTAHUS U C YUETOM KOHLEMIMHU MpenojaBaHus Kypca
npenMera «XUMHsD B 00pa3oBaTeinbHbIX opranu3anusax Poccuiickoit denepannu.

OBIIASA XAPAKTEPUCTHUKA ITPEJIMETA «XUMMUSA»

[IporpamMma 1Mo XMMHH JaeT MPEACTaBICHUE O MpeaMeTaX, OOIIyI0 CTpaTeTruio O0yJICHHS,
BOCITUTAHWS W Pa3BUTHsA OOyJarONmIMXCS B paMKax Yy4eOHOTO TMpeaMeTa, YCTaHaBIMBaeT
o0s13aTeTbHOE TIPEMETHOE CoJep)kaHue, obecreumBaeT oOecredeHue ero Mo KiaccaM H
CTPYKTYPUPOBAHHE I10 pa3jeiiaM U TeMaM MPOrpaMM 10 XHMHH, ONIPEIEISIeT KOJNISCTBCHHbBIC U
KaueCTBCHHBIC XapaKTCPUCTUKU COJICPIKAHUS, PEKOMEHIYEMYIO TTOCIIEA0BATCILHOCTD U3YUCHHUS.
XHMHSI C Y4ETOM MEXKIIPEJIMETHBIX W BHYTPHIIPSIMETHBIX CBS3€H, JIOTHMKa y4eOHOTO Ipolecca,
BO3PACTHBIX KAaTETOPHI 00yJarONIMXCs, ONMPEISISIFOT BO3MOKHOCTH TPeaIMeTa JUIs peaar3aluu
TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTENbHOM MPOrpaMMbl Ha YPOBHE
0a3oBoro 00mero oOpa3oBaHUs, a TaKke TpeOOBaHUs K pe3yiabTaTaM OOydeHHS XMMHU Ha
YpOBHE IIeJIeld U3ydeHHUs IpeaMeTa M OCHOBHBIX BHJIOB YUEOHOI'O Ipoliecca -IO3HaBaTEeIbHOM
JESITEILHOCTH 00YYAFOIErocst M0 OCBOCHUIO YI4ECOHOTO COIePIKaAHHS.

3HaHHWE CIY)KUTENeW Mupa s (HOPMHPOBAHUS MHPOBO33PEHHUS OOYYarOIIErocs, ero
MPEJICTABJICHUA O MaTepUAIbHOM EIUHCTBE MHpa, OCHOBHAs POJIb KOTOPOIO 3aKIIOYacTCs B
(OpPMHPOBAHMH XUMHUH TPEJICTABICHUNA O B3aMMOIPEBPAIICHHUIX YHEPIUU M O 3€MHBIX TellaX B
MPHUPOJIC, O MYTAX PEIICHUS, CBSI3aHHBIX C MTPOOJIEMaMHU Pa3BUTHS YEIOBEUYCCTBA —BOM IIPHUPOIBI,
SHEPreTHYECKOM, MaTepHAIbHON M OCHOBHOM 0€30I1aCHOCTH, MPOOJIECMBI 3IPaBOOXPAHCHHSL.

HEJIN U3YYEHUSA TIPEJIMETA «XUMMUSD»

N3yuenue xumunu:
o0ecrieyeHHe YCIOBMM JJIsI CaMOpPa3BUTUS W KYyJIbTYpbl JIMYHOCTH, €€ oOmed u
(GYHKIMOHATIBHOTO (POPMHUPOBAHUS TPAMOTHOCTH;
BHOCHT BKJIaJl B HaBBIKM MBIIUIEHHUS] U TBOPYECKHE CIIOCOOHOCTH 00y4aromuxcs, HaBbIKU
UX CaMOCTOSATENbHOM yueOHOH e TeTbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKIX
YMEHHH, HE0OXOIMMBIX KaK B [IOBCETHEBHOM JKU3HU, TaK U B MPO(HECCHOHATIBHON 1A TEIbHOCTH;
3HaKOMCTBO CO cHenn(UKO HaAydYHOTO MBIIIJICHHS, 3aKJ1a/IbIBAIOIIEE OCHOBBI LIEJIOCTHOTO
B3[VIAla HAa E€QUHCTBO IPUPOABI M  YEIIOBEKA, SBIIAETCS OTBETCTBEHHBIM  3TallOM
B Pa3BUTUHU €CTECTBEHHO-HAYYHOH IPaMOTHOCTH O0YYaIOLINXCS;
cojeiictBre (GOPMUPOBAHHIO IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYyYHBIM 3HAHUSIM,
K IIPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOIMUYECKOE 00pazoBaHie 00yJarOIuXCs.



OTH HampaBieHUs B OOyYCHHH XHUMHHM TPUBOJAT K CIEHU(PUYECKOMY COJEPIKAHHIO
y4eOHOTO TpeaMeTa, KOTOPBIA SBIISETCS MEJAarorMuecKd aJalTHPOBAHHBIM OTPAaXXKCHHEM
HaNpaBJICHUs HAYKd XUMHUH Ha OTIPEICIIEHHOM 3Tarle €€ Pa3BUTHUS.

Kypc xumun Ha ypoBHE 0a30BOro o0miero oopa3oBaHusi, OpUEHTHPOBAHHBI Ha OCBOCHHE
00y4aromuMHCs, COOTBETCTBYET CHUCTEME IIE€pPBOHAYAIBHBIX MOHSATUH XUMHH, OCHOBaM
HEOPraHUYeCKOH XMMHH U HEKOTOPHIM BaYKHBIM TOHSTHSIM OPTaHUYECKON XUMHH.

CtpykTypa coaep:kaHusi IPOTPaMMBI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noctyna K ee uzydeHuro. CoaepkaHue COCTOUT M3 CUCTEM IMOHATHN XUMHYECKUX DIIEMEHTOB U
CHCTEM BEIIECTB, a TaKXKe TMOHATHH XUMHUYECKOro pexkuma. OOecrednBaTh 3TH CHCTEMBI
CTPYKTYpPHO OPraHWU30BAHHOW NEATENHHOCTHIO IO MPHUHIUITY IOCIEIOBATEIHHOTO PAa3BUTHUS
3HaHUI Ha OCHOBE MPEACTABICHHBIX HAa PA3HBIX YPOBHIX TEOPETHUYECKHX OCHOB!
aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHbBIE 3aKOHbBI XUMUU;
YUYEHHsI O CTPOCHUH aTOMa M METUIIMTHCKOH CBSI3H;
[IpencraBienuii 06 3MEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOPAX.

Teoperndeckne 3HAHWS, OCHOBAHHBIE HAa SMIMPHYECKH IOJYYCHHBIX U OCMBICIEHHBIX
¢axTax, pa3BUBAIOTCS MMOCIEAOBATEIHFHO OT OJHOTO YPOBHS K Tpolenype, GyHKIHOHHUPOBAHNE
GyHKIME 0OBSICHEHHS] U TPOrHO3UPOBAHUS CBOWCTB, CBOMCTB U BO3ZMOXKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHWUSI U TIOJTYYSHHS H3y9aeMBbIX BEIECTB.

OcBoeHHE TpOrpaMM 10 XUMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TMPEICTABICHHNA O
(GU3NYeCKUX pe3ylbTaTax HAyYHbIX KApTHH MHpa B JIOTUKE €€ CHCTEMHOW MPHPOIHI,
[IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHWIO M METO/IaM MO3HaHUs B Hayke. V3yueHne XumMun
MIPOUCXOTUT C IPUBJICUCHUEM 3HAHHI U3 paHee N3YUYCHHBIX HAYYHBIX TPEIMETOB:
«Oxpyxaromuii Mupy», «buomorus. 5—7 kimacce» u «dusuka. 7 Kiaacey.

[Ipy u3ydyeHUM XUMHHM TPOUCXOIAT 3HAHUS OCHOB MEAMIIMHCKONW HaykKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON [EeATEJbHOCTH YeJOBeKa M Kak OJHOW U3
COCTaBIISAIOLIUX MUPOBOIl KynbTypbl. OCHOBHAs 33/1a4ya MpeMeTa COCTOUT B MOCJeI0BaTEIbHOM
cucteMe (yHIaMEHTaIbHBIX 3HaHUN — (yHIaAMEHTaIbHBIX (PAKTOB, OOBSCHEHUHA, TEOPHH H
TEOPHUH, JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUECKOTO XapaKkTepa, A3bIKOBOW HAYKH, B OOIICHUN
C TpaJWLMOHHBIMU METOJaMH TO3HAHHUS MpPH HU3YYEHUU BEIIeCTB U (PyHIaMEHTAJIbHOIO
MPUHIINIA, B Pa3BUTHM M PA3BUTHHM MO3HABATENIbHBIX YMEHHM M WX NpPHUMEHEHHUS. B yueOHO-
MO03HABATEIbHON U y4eOHO-HUCCIIeI0BATENbCKON JIEITENIbHOCTH, OCBOSHUH MPaBH 0€30TaCHOTO
oOpallleHus ¢ BEIIeCTBAMU B IOBCEIHEBHOM JKHU3HU.

[Ipy u3ydyeHuH XUMHMHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI Ba)KHOE 3HAYCHHE
MpHOOPEN TaKue LIeH, KaK:

—TpeOyeT HWHTEJUIEKTYaJbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO PEUICHHH, CIOCOOHOW ananTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

—KayecTBO  OOy4eHHs Ha  CHCTEMaTH4yecKkoe MpuOoOIIeHHe  OoOydaromuxcs K
CaMOCTOSITEJIbHOM  MO3HABaTENbHON JIEATEIbHOCTH, CTaHAAPTHBIM METOJMKAM IIO3HAHUS,
(hopMHUPOBAHHIO HATIPABICHHON MOTHBALIMU U PA3BUTUIO CTIOCOOHOCTEN K XUMUU;

—obecrieyeHne yciaoBHWH, BKIIOUeHHE OO0ydeHHss B 0OyueHHe  pa3HOOOpa3HOi
NeATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMSA, KIIIOYEBbIE HABBIKM (KJIIOUEBBIX KOMIIETEHIUH),
oO111eyenoBeyeckoe 3HaueHue JUIs pa3InYHbIX BUAOB JIEATEIHOCTH;

—TOJIEP’)KUBAET OOIIYI0 (PYHKIIMOHAIBHYIO U €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh, B TOM
quciae YMEHUH OOBSACHATh M aHAIU3UPOBATH MPOOIEMbI OKPYXKAIOIIEr0 MUPA, UCIIOJb3Ys 3HAHUS
U OIBIT, TOJyYEHHbIE NMPU H3YYEHUU XUMHUH, NMPUMEHATh UX MpH obOecreueHUH MpodieM B
MOBCETHEBHOM JKU3HU U TPYJIOBOM JEATEIbHOCTH;

—OTHOILIEHHE K YYalUMCs TyMaHUCTUYECKMX OTHOUICHWH, NOHMMAaHUE LIEHHOCTEH,
HAy4YHbIX 3HaHUU I pa3pabOTKH 3KOJIOTMYECKUX MPUHIIUIIOB MOBEIEHUS B OBITY M TPYIOBOM
JeATEIbHOCTH B LEJNISAX COXPAHEHHS MX 3/I0pOBbs U OKpYXKaroIel MPUPOIHOHN Cpebl;



— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTE K  CAaMOKOHTPOJIO H
CaMOBOCTIUTAaHHIO Ha OCHOBE (HOPMHUpPOBaHMS OOIIEYETOBEUECKHX IIEHHOCTEH, MOATOTOBKH K
0CO3HAaHHOMY BBIOODPY MPO(UIIS U HANIPABIEHHOCTH JAJIbHEHIIIEro 00y4eHu .

MECTO YYEBHOI'O IIPEJIMETA «XUMMUs» B YYEBHOM IIJIAHE

OO01mee KOJMYECTBO YacoOB, OTBEICHHOE JUISI M3YYCHUS XUMHUH HAa YPOBHE HAYaIbHOTO
obmiero obpazoBanusi, cocraBisieT 136 gacoB: B 8 kimacce — 68 wacoB (2 waca B Hemeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUME YYEBHOI'O ITIPEJIMETA «XUMMUSD»
8 KJIACC

Pazoen 1. Ilepsonauanvhvie xumuueckue HOHAMUA

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YEJIOBEKAa. XUMHS B CHCTEME HayK. Tema u
BeniecTBa. GU3NYECKHE CBOMCTBA BEIIECTB. ArperatHoe coctosinue BemectB. [Ipennoxkenue o
METOJIaX MO3HAHUS B XUMHH. YHCThIE BemecTBa 1 cMecu. CriocoObI pa3ielieHus: CMecei.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE ajeMeHTEl. CHMBOJIBI AJIEMEHTaPHBIX
aneMeHTOB. [IpocThie 1 ClIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnaeckass ¢dopmyna. BalleHTHOCTP aTOMOB XHUMHYECKHX OJEMEHTOB.  3aKOH
MMOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHUTENNbHAs aTOMHAs Macca. OTHOCUTEbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 10JIs XMMHYECKOTO dJIEMEHTA B COEIUHECHUSX.

KonnuectBo BemectBa. Mosib. MonsipHasg macca. B3auMocCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX BeMIeCTB. PacueTsl Mo opmysam pe3yabTaTOB Pe3yJIbTaToOB.

®U3NYECKME W MEXAHUYECKHUE SIBJICHHS. XMMHUYECKAsl Peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHWsI MacC BEIIEeCTB. XHMHUYeCKHe ypaBHeHHS. Kiaccudukamus SKOHOMUYECKOTO
BO3JICUCTBUS (COCTMHEHMUS, PA3JIOKECHHUS, 3aMEHBI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, TPaIUIIMOHHBIC PaOOTHI B JIAOOPATOPUU U TIPHEMBI
oOparieHus ¢ Ja00OpaTOpPHBIM O0OPYIOBAaHHWEM, HM3yY€HHWE W ONMUCaHUE (PU3NYECKUX CBOKCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HAOMIOACHHE 332 (PU3MUYECKUMM BeliecTBaMHU (TIJIaBJICHUE
BOCKa, TasHWE JbJa, pPAacTHUpaHUE caxapa B CTYyIKe, KHUICHHE W KOHJCHCAIUS BOJBI) H
XUMUYECKUMH  BEIIECTBaMH  (TOPEHHE  CBEYHM, MPOKAJWBAHHE MEAHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE Mejla C KHUCIOTOM) HaOirojeHue, HAOMI0JeHHe W OINMCAaHWE IPU3HAKOB
MPOTEKAaHUS BO3JACUCTBUS (pa3IoKEHUE caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPHIOM
Oapust, pasmokenue ruapokcuaa mead (I1) mpu HarpeBaHuu, B3aMMOJEHCTBHE JKele3a C
pactBopom TBepaoi Mmemu ( Il )), cmoco® wu3yueHus pasgeneHUs CMeceil: ¢ MarHUTOM,
(buapTpOBaHUEM, BBITAPUBAHHMEM, AUCTHILIALMCH, XpomaTorpaduel, MpPOBEICHUEM OYHUCTKH
MOBapeHHON conM, HAOMIOJEHHEM U ONHMCAaHHEeM pPEe3yJIbTaTOB IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MaccC, CO3/IaHUs MOJIEIeH MOJIEKYI (IIapOCTEPKHEBBIX).

Baxkneiilue npeacTaBuTe I HEOPraHUYECKUX BeleCTB

Bo3gyx — cmech raza. CocraB Bo3ayxa. Kucimoponq — 3leMeHT M MPOCTOE
BelecTBO. HaxoxieHue kucnopoia B mpupojie, pusndeckue U XMMHUECKHUEe CBOWCTBA (peakiuu
ropenusi). Okcugpl. [Ipumenenne kuciaopoga. CrnocoObl MOMyYeHHs KHCIOpOaa B TabopaTopHsix
1 Ha mpousBoacTBe. KpyroBopoT kucimopoaa B mpupoae. O30H — alIoTpornHas MoAU(UKaIHs
KHCIJIOpO/1a.

TermmoBoit APPEKT XUMHUECKOTO COCTOSHHS, TEPMOXMMUYECKHE YypaBHEHUS, DK30- U
SHIAOTEPMHUUYECKHE COCTOSIHUA. TOIUIMBO: Yrojb W METaH. 3arps3HEHHE BO3AyXa, CTEMEHb
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bomopox — snemeHT M mpoctoe BemiecTBo. Haxoxxaenue B mpupone, (pusmueckux u
XMMUYECKUX CBOWCTBAX, MPUMEHEHUH, ClIoco0ax moaydeHus. Kucinorel u conu.

MonsipHblii 00beM Tra3a. PacueTsl Mo XUMHYECKUM yPaBHEHHSM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacblimieHnble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBopuMOcCTh BemiecTB B Bojie. MaccoBas J0Js BeleCTBa B
pactBope. XumMHuueckue cBoiicTBa BoJbl. OcHOBaHUA. Posib pacTBOpOB B MpPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Bojbl B HpHpoje. 3arps3HEHUE OKpyxkKarouieil cpenbl Boj. OxpaHa u
OYHCTKA BOJIBI.

Knaccudukanuss Heopranmueckux coeauHennid. Oxcuapl. Kimaccupukanus OKCHIOB:
oJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(DOTepHBIC) U HeconeoOpasyromue. HoMeHkaTypa
oKcu0B. PU3nUecKre U XUMUYECKUE CBOICTBAa OKCcuAOB. [losryueHne okcumos.

OcHoBanus. Knaccugukanus OCHOBAHUM: HICJIOYH u HepelaeMble
ocHoBaHus. HomeHkiatypa ocHOBaHUU. OCHOBaHbI duznueckue u XUMUYECKHE
cBoiicTBa. [TomydyeHne ocCHOBaHMIA.

Kucnotsl. Kiaccugpukanusa kucinor. Homenknarypa kuciaor. duznueckue U XUMHUECKUE
cBoricTBa KMCIOT. P akruBHOcTH MetaiioB H. H. bekerosa. Ilonmydyenne KuciaoTsl.

Comu. Homenknarypa coneil. ®@usnyeckue M XuUMHueckue cBoiictBa cosu. Ilomydenue
COJIEH.

['enetnueckas cBs3b MEX Ay KJlacCaMU HEOPTaHUYECKUX COETMHEHUH.

Xumuueckuil IKcnepumenm

KaueCTBEHHOE OIpe/IeJieHHe COJIep’KaHusl KHCIOopoJa B BO3Jyxe, IMOJydeHue, cOop,
pacrno3HaBaHHe U H3Yy4€HUE CBOWCTB KHUCIOPOJa, HAONIOJEHHWE B3aUMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUH BO3HMKHOBEHMSI M TOBBIIICHHUS TOpPEHMs (MOKapa), O3HAKOMIIEHHE C
BBIOOPKaMU OKCHUJIOB M OMMCaHWE MX CBOMCTB, MOJydeHHE, COOp, paclo3HaBaHUE U H3yUYCHHE
CBOMCTB OKCHJIOB (ropeHue), B3ammojeicTBus BemukoOpuranum ¢ oxcumom wmemu (1)
(BO3MOXHO HMCITOJIb30BAaHHUE BUICOMATEPUANIOB), HAOIIOACHUE OOPa3IlOB BEIIECTB, BXOAIINX B
coctaB 1 Monp, uccienoBaHHE pPACTBOPEHMSI BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACICHHOW TeMIepaTypoil J0Jied pacTBOPEHHSI BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeETaUIaMH (HATpUEM U KajabliieM) (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUANIOB), HCCIEAOBaHHE OOpPa3l0B HEOPraHWYECKHX BEIIECTB Pa3IUYHbIC KIIACCHI,
HaOJI0/IEHNE 32 U3MEHEHUEM OKPACcKU MHIMKATOPOB B PACTBOPAaX KHUCIOT U LIENOYEH, H3yUeHHE
B3aumoenctBus okcuaa mMead ( Il ) ¢ pacTBOpoM CepHOM KHCIIOTBI, KHCIOT C METajllaMHu,
ObICTpas HEUTpalIu3alys, MoJydeHHE HEPACTBOPUMBIX OCHOBAHHI, BHITECHEHHE OJHOTO MeTalljia
JIPYTUM M3 PAacTBOPa TBEPIOrO BEIIECTBA, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/lady M0 TeMe «
Baxxneiiune kinaccbl HEOPraHUYECKUX COETUHEHUI.

Iepuonnyecknii  3akon u  Ilepuonmueckass  cucrema 1o 3j1eMeHTaM
. U. MenpgesieeBa. CTpoenue aTOMOB. XHMHYecKas ¢BsI3b. OKHCINTEILHO-
BOCCTAHOBHMTEJIbHbIE COCTOSIHUS

[lepBbie Mephl 1O OpraHU3aIMK MHILEBLIX TEMEHTOB. [IpemioxeHne o rpymmne cXoIHbIX

3JICMCHTOB (IJ_ICJ'IO‘IHBIG n MICJIOYHO3CMCIIBHBIC MCTAaJJIbI, rajJoOrcHbI, HHCPTHBIC
ra31>1). SHGMGHTH, COACpIKaIIue aMQ)OTepHBIC OKCHUJbI U THAPOKCHUIBI.
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. Hepnonnqecxaﬂ CHUCTEMA YIIpaBJICHUA SJICMCHTAaMU

1. Y. MenneneeBa. KopoTkoneproanas u JuinHHONIepuoaHas gopmel Ileproauueckoit cuctemMbl
ocHOBHBIX »dineMeHTOB [I. WM. MenneneeBa. Ilepuoasl u rpynnbel. PU3HYECKUH CMBICIT
[IOCJIE0BATEILHOIO HOMEPA, HOMEPOB NIEPUOIOB U TPYIIIIBI DJIEMEHTOB.

Crpoenne aromoB. CoctaB aToMHbBIX szaep. M3orombsl. OnexTpoHbl. CTpOUTENBCTBO
3NIEKTPOHHOTO 000s0uka artomMoB 1mepBbix 20 osnementoB  Ilepuonmueckoil  cuctemsl
HA. W. MenneneeBa. XapakTepuUCTUKAa XUMHUYECKOTO OJJIEMEHTA [0 €ro IIOJIOKEHUIO B
nepuoanueckou cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB AJIEMEHTAPHBIX AJIEMEHTOB, METAINTINYECKUX
Y HEMETAJTIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJAM.



3HavYeHUE NEPUOTUYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMBI SBJISIFOTCS AJIEeMEHTaMHU
pa3BuTHUs Hayku U nipaktuku. Jl. Y. MenaeneeB — yueHbIi U rpaxaaHuH.

Xumuyeckas cBs3b. KoBasIeHTHas (nonsipHast 51 HEMOoJIsIpHas )
CBS3b. DJIEKTPOOTPULIATETLHOCTh XUMUUECKHUX JIeMEHTOB. loHHAs CBSI3b.
Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE cocrosinusl. [Ipouecchl

OKHCJIEHHS ¥ BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm

n3ydeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJIEHCTBUE THUIAPOKCUIA
LMHKa C pacTBOpPaMHM KHCIOT U ILEJOYell, IPOBEJEHUE OIBbITOB, WUIIOCTPUPYIOLINX
BO3HUKHOBEHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX SIBJICHUN (TOpEHUE, PEXUM Ppa3IOKEHUs,
COEJIMHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MexnpeaIMEeTHBIX CBS3€H NMPU U3yYEHUU XMMHH B 8 Kjacce OCYIIECTBIISIETCS
MIOCPEJCTBOM HCIOJb30BaHUSI KaK €CTECTBEHHO-HAyYHBIX [MOHATUH, TaK U  MOHSTUH,
SIBJISFOIMXCSI CHCTEMHBIMHU JUISI JIETKUX BEIECTB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmiue ecTecTBEHHO-HAay4yHbIE TMOHSTHS: HaydHble (aKThl, THUIIOTE3a, TEOPHUS, 3aAKOH,
aHaJlM3, CHHTE3, Kilaccudukanus, TEepUOJUYHOCTh,  HAOIIOJEHUE, AKCIEPUMEHT,
MOJENUPOBAHUE, U3MEPEHUE, MO/IEINb, SIBIICHUE.

®usuka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIMbI,
PaavoaKTUBHOCTh, MOJIEKYJIa, CPEIHUIN 3apsill, BEIIECTBO, TEJN0, 0OBEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, pu3nueckas BeIUUMHa, BEIMUMHA U3MEPEHHS], KOCMOC, IIJIaHeTa, 3B€3/1bl, CoHIle

buonorus: poTocuntes, npixanue, ouocdepa.
I'eorpadus: atmocdepa, runpocdepa, moJIe3HbIC HCKOTIAEMbIE, TOPHBIC TIOPOJIBI, TTOJIC3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XuMHuyeckasi peakums

[lepuomuueckuit  3akoH. [lepmoguueckass ~ cuctema  yrnpaBiIeHHUS 3JIeMEHTaMU
. . MenneneeBa. CTpoeHrue aToMOB. 3aKOHOMEPHOCTh B CBOWMCTBE PACKPBITHUSI JIEMEHTOB
MIEPBBIX TPEX MEPUOOB, KaJIus, MPEBPAILEHUN U UX COCUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
aneMeHToB B [lepuoanueckoit cucreMe U MOCTPOSHUH UX aTOMOB.

CrpoeHue BelIECTB: BHJbl XUMUYECKHX CBsi3ed. THUNBI KPUCTAUIMYECKHX PEIICTOK,
XapaKTepHU3YIOIINE CBOMCTBA BEIIECTB [0 TUITY KPUCTAIITMYECKON PEIISTKH U BULY XUMHUYECKOMN
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTraHMYECKUX BELIECTB. XHUMHUYECKHE CBONCTBA
BEIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIaccaM HEOPraHMYeCKHX COCAMHEHUM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss Bo3aeiicTBUS BCIEACTBUE PA3UYHBIX MPHUUUH (MO0 MPUYUHE U COCTaBY,
BO3HMKAIOIIEMY B SIBIICHUSX, MO TeIJIOBOMY 3(¢eKTy, MO0 NPUYNHE CTEHEHH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO IMOCIEI0BATEILHOMY KaTalu3aTropy). DK30- H
SHIAOTEPMHUUYECKHE COCTOSHUS, TEPMOXUMUYECKUE YPABHEHUS.

[Ipennoxxenne o pexuMe OHDKOHOMUYECKOTo pexkuma. [loHstue 00 oOpaTHUMBIX U
HEOOpaTHMBIX MHINEBBIX peaknusx. I[IpemmoxkeHne O TOMOTEHHBIX U TeTEPOTreHHBIX
peakuusx. Ilpennoxenue o karanuze. llpennoxxkeHne o xumuyeckoM paBHOBecuu. DakTophl,
BIIMSIIOIINE HA CKOPOCTh SKOHOMUYECKOTO COCTOSIHUS M MOJIOKEHUE XMMUYECKOTO PABHOBECHSI.

OKUCAUTENEHO-BOCCTAHOBUTEIBHBIC COCTOSIHUS, JJICKTPOHHBIM OamaHC, OKUCIHTEIHHO-
BOCCTAHOBUTEIbHBIE coctostHus. CocTaBieHue METOUYECKUX OKHUCIIUTEIbHO-
BOCCTaHOBHUTEJILHBIX METO/IOB C UCTIOJh30BAaHMEM METO/a OanaHca OanaHca.



Teopust A/IEKTPOIIMTUUECKONW JUCCOLMALMU. DJIEKTPOJIUTEI M HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexXaHM3M AMCCOLMALMM BELIECTB C Pa3IU4YHBIMU XUMUYECKUMU CBS3SIMHU. CTENEHb
mucconanui. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakium moHHOrO oOOMeHa. YCIIOBUS TPOTEKAaHWs HOHHOrO OOMEeHa, IMOJHBIE |
COKpAILICHHbIE MOHHBbIE ypaBHEHUs. CBOMCTBA KHCIOT, OCHOBAaHHUN M COJIEH B CYIIECTBYIOIIUX
ANIEKTPOJINTUYECKUX Juccounanuax. KadecTBeHHble cOCTOSIHUS Ha HOHBL. llpemnoxenue o
TU/IPOJIU3E COJIH.

Xumuueckuii Ixcnepumenm

oOciiefloBaHNEe € MOJEISAMH KPHUCTALTMYECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB -
METAJUIOB W HeMeTalyioB (Tpadura W aiMasa), CJIOXKHBIX BEHIECTB (XJOpHIa HATPHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHUYECKOIO peXHMa OT BO3AECHUCTBUSA PA3IMUYHBIX
(bakTOpOB, HCCIEIOBAHUE AIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOILIECCOB TUCCOLUALIUU
KHCJIOT, LIeJI0Yel U cosiei (BO3MOKHO MCIOJIb30BaHUE BUJIEO MAaTEpPHUaIIbl), IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK NMPOTEKaHUsI MOHHOTO oOMeHa (00pa30BaHME OCAJIKH, BBIJICICHUE
raza, oOpa3oBaHME BOJbI), OIBITHl, WUIOCTPUPYIOIIUE TPU3HAKH  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBHBIX IPOLIECCOB (ropeHue, Pexxum pasnioskeHus, COeTUHEHMs), paclio3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C I[IOMOIIBI0O KAaueCTBEHHBIX 3apsjioB Ha HOHBI, pELICHHE
AKCIEPUMEHTAIbHBIX 3aa4.

HemeTaibl U MX coeJUHEHUSA

OO0mue xapakTepUCTHKU ranoreHoB. OCOOEHHOCTH COXPAHEHHsS aTOMOB, XapaKTepHbIE
creneHn  okucieHua. CtpoeHne W ¢QU3WYECKHME CBOWCTBA  MIPOCTHIX  BELIECTB  —
rajioreHoB. XHUMHUYECKHE CBOICTBa MO TUIy XJopa (B3aMMOJEHCTBHE C MeTalljiamH,
HEeMeTalllaMH, uiesodyaMu). XjopBojgopod. CoinsiHas KWCIOTa, XUMHUYECKHE CBOICTBa,
IoJlydeHue,  npuMeHeHue. [leifictBue  xjopa M XJIOPOBOAOpPOJA Ha OpraHu3M
yenoBeka. BaxkHele XJI0puabl U MX HAXOXKAECHUE B IPUPOJIE.

OO6mras xapakrepuctuka siemMeHTOB VI A-rpynmbl. OCOOCHHOCTH COXpaHEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CtpoeHue U (U3NYECKHe CBOWCTBA NMPOCTBHIX BELIECTB —
KHCJIOPOJT M CEPBl. AJUIOTPOTIHBICE MOJU(PHUKAINKA KUCIOPOJa U CEepbl. XUMUYECKUE CBOMCTBA
cepol. CepoBomopoja, CTpoeHHe, (U3MYECKHE UM XUMHUYECKHEe CBOWCTBA. OKCHIBI CEpBI
IPEJCTaBIAT €000 kuciaoTHble okcuiabpl. CepHas KHCIOTa, (U3MyYecKHMe U XUMHYECKHE
cBoiicTBa (00IIME NpeACcTaBUTENN Kiacca KMCIOT U 0coOble CBOWMCTBA). XMMHUUYECKUE SIBIICHUS,
BKJIIOYEHHE B OCHOBY IIPOMBILUIEHHOIO MOJY4eHUs CepHOM KHcioThl. [IpuMeHeHue cepHOil
kucnoTel. CoaM CepHOM KHCIIOTHI, paBHas peakuus Ha cyinbdar-uoH. HaxoxneHue cepel U ux
COEJMHEHUH B npupojie. XMMHUYECKOE 3arpsA3HEHUE OKpYXKarolled Cpelbl COSANHEHUSIMU Cepbl
(KUCIIOTHBIE 0K/, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), KaK €ro NpeloTBPaTUTb.

OOmiast xapakrepuctuka 371eMeHTOB V' A-rpynnbl. OCOOEHHOCTH COXpaHEHHsS AaTOMOB,
XapakTepHble CTENEHH OKHUCIEHHs. A30T paclnpocTpaHsercs B MNpUpoje, (PU3NYECKUMHU U
XUMUYECKUMHU cBoWicTBaMH. KpyroBopoT as3ora B mnpupoae. AMMHAK, €ro (Qu3MuUecKue u
XMUMUYECKHE CBOWCTBA, MOJydyeHHe U mnpumeHenue. Coiau amMmuaka, HUX (U3HYECKHE WU
XMMUYECKHE CBOWCTBA, NpuMeHeHHe. KauecTBeHHas peakuusi Ha HMOHbBl aMMMaka. A30THas
KHCJIOTa, €€ MOojdydeHHue, (pu3nyeckue W XUMUYECKHEe CBOMcTBa (00LIMe Kak MpeiCTaBUTEIH
Kjlacca KUCJIOT U OTJIMYMTENbHblE CBOMcTBa). Mcmonb3oBaHuME HUTPATOB M COJIM aMMHaka B
KayecTBE MMHEPAJIbHBIX yHoOpeHuil. XuMHUecKoe 3arpsi3HEHHE OKpyXawomeil cpelsl
COEJIMHEHUSIMH a30Ta (KUCIOTHBIE J0XK/H, 3arps3HEeHHe BO3/1yXa, HOUYBbl U BoJoeMoB). Pocdop,
ajioTponHble Moaudukanuu gocdopa, pusnueckre u xummuueckue cpoictra. Okcua (ocdopa
( V) u dochopnas kucnora, puandeckre 1 XUMUUECKHUE CBOICTBa, MoiaydyeHue. Mcnons3oBanue
¢docdaToB B kKauecTBe MUHEPAIbHBIX YA0OPEHUH.

OOmast xapakTepucTuka s1eMeHToB IV A-rpynmnbel. OcoOOEHHOCTH COXpaHEHHsI aTOMOB,
XapaKkTepHbIEe CTENECHH OKUCIEHHs. YTJIEepo/, aJuIOTPOIHbIE MOJU(UKALINN, PACIPOCTPAaHEHHE B
npupoje, (uzndeckue M XUMHUYECKHe cBoicTBa. AzcopOuus. KpyroBopoT BbIMoNHsSETCS B
npupoje. OKCcuabl XJ10pa, UX PU3NUECKHE U XUMUUECKHE CBONCTBA, AEHCTBUE HA KUBBIE



OpraHu3Mbl, MOJYYEHHE M NPUMEHEHHE. DKOJOTHYECKHE MPOOIEeMBbl, CBA3aHHBIE C OKCHIOM
Bosnyxa ( IV ), rumoTe3a rmo6anpHOrO MOTETUICHUST KIUMaTa, MapHUKOBBIA 3 dekT. YroapHas
KACIOTa W €€ COJIM, UX (HU3MYECKUe U  XUMHUYECKHE  CBOWCTBA,  MOJy4YeHHE U
npuMeHenne. KauecTBeHHast peakiusi Ha KapOoHaT-HOHBI. Vcronb3oBaHue KapOOHATOB B OBITY,
MEIULHE, TPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHbIE TOHATHS 00 U3MEPSIEMBIX BEIIECTBAX, KaK O COCAMHEHHIX OKPYKaIOIeH
cpenbl (MeTaH, 3TaH, STHJEH, aleTHJICH, dTaHOJI, TIUIEPUH, YKCYCHas Kuciora). [IpupomHbie
HCTOYHUKU YIJIEBOJOPOJOB (yroyib, MPUPOJHBIA ra3, HePTh), HNPOAYKTHl UX NepepaboTKu
(Oen3uH), MX poyib B OBITY W TNPOMBIIUICHHOCTH. [IpemiokeHne o JKU3HEHHO BaXKHBIX
BEIIECTBAX: JKHMpaX, Oelkax, yrJIeBOJAaX — W HMX POJU B KU3HH 4YeloBeKa. MarepuanbHOe
€IMHCTBO U HEOPTAaHWYECKHE COCTUHECHUSI.

Kpemuuii, ero ¢usnueckue u XUMHUYECKUE CBONCTBA, [OJIy4YEHUE u
npumeHenune. CoequHeHus: KpeMHusl B npupoje. O0mue npeacTaBieHuss 00 OKCHAE KpEeMHHUS
( IV ) wu «xpemHueBoii kucimore. CHIHMKaThl, HX HCIOJb30BaHHE B OBITY, B
MIPOMBIIICHHOCTH. BaskHeHIIne cTpOUTENbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH,
xene300eToH. [IpoOnembl 0G€30MacHOrO  HCIOJIB30BAHMSI CTPOUTENBHBIX MaTepUajioB B
MMOBCEHEBHOW KU3HU.

Xumuueckuit IKcnepumenm

WCCIIe/IOBaHUE O00pa3lOoB HEOPraHWYECKHWX BEUIECTB, CBOWCTB COJSIHONH KHCIOTHI,
MPOBEICHNE KAYECTBEHHBIX COCMUHEHWH Ha XJIOPHI-WOHBI W HAONIOJICHWE NPU3HAKOB HX
MPOTEKAHMsI, SKCIICPUMEHTHI, OTPAKEHUE (PU3NIECKIX U XUMHUYECKAX CBOWMCTB TaJIOTCHOB M MX
COCIMHEHUH (BO3MOXKHO WCIIOJIb30BAaHHE BHICOMATEPHANIOB), O3HAKOMJICHHME C OOpaslnamu
XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00pa3IaMu. Cepbl U MX COCTUHEHUSIMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HAOIIOJCHUE 3a TMPOIECCOM OOYIIIMBaHUS caxapa II0J
JIEMCTBUEM KOHILICHTPUPOBAHHON CEPHOM KHUCJIOTHI, W3YyYEHHUE HDKCILTyaTallHOHHBIX CBOMCTB
pa30aBiIeHHON CEpHOM KHUCIOTHL, MPOBEACHHE KAYECTBEHHOTO pexuMma Ha cyiabdar-uoH u
HaONIOZICHUE TIPU3HAKOB €€ MPOTEKaHWs, HAOMIOACHHE C (PU3WYECKUMH CBOMCTBAMH a30Ta,
dbochopa W WX coenMHEHHH. (BO3MOXXHO HWCIOJB30BaHUE BHUICOMATEPHAIIOB), BBHIOOpKAMHU
a30THBIX U (OCPOPHBIX YIOOPEHUM, TMOJydYeHHE, cOOp, pacro3HABAHWE W HM3Yy4YCHHE CBOWCTB
aMMuaKa,lIpoBeJICHNE OTAEIbHBIX 3TalnoB Ha HOH aMMOHHUS M (ocdar-moHa U H3yUYeHUE
MIPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBUS KOHIICHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIBIO
(BO3MOKHO HCII0JIb30BAHHE BUIEOMATEPUAJIOB), H3yYEHHE MOJeNIeH KPUCTAIITMYECKUX PEHICTOK
anMasa, rpaduta, dymiepeHa, NpoBEICHHUE MPOIETyphl aAcOpOLUU PACTBOPOB ATHX BELIECTB
aKTUBUPOBAHHBIM YIJIEM M HCTOYHUKOM TMPOTHUBOrasza, IMOJIydeHHE, CcOOp, H3y4YeHHUeE,
pacro3HaBaHHEe U OIpPENEICHUE CBOWCTB VIJIEKUCIOTO ra3a, MpPOBEACHHE KaueCTBEHHBIX
BBIOPOCOB KapOOHAaTa U CUJIMKAT-HOHOB W M3y4YeHHE MPUHIIMIIOB UX MPOTEKAaHUs, O3HAKOMIICHHE
C MPOU3BOJICTBOM CHUIIMKATHOU MPOAYKIUH, PEUICHHE YKCIEPUMEHTATbHBIX 3a/1a4 M0 TeMe
«Baxnelilmue HEMETaIbl M UX COCIMHEHUS».M3yUYeHUE MOJIENel KPUCTAJUIMUECKUX PEHICTOK
anMasza, rpadura, QymnepeHa, oO3HAKOMJIEHHME C ajcopOuMell pacTBOPOB  BEILIECTB
AKTUBUPOBAHHBIM YIJIEM M METOJOM MPOTHBOrasza, MoJlydeHue, cOop, paclo3HaBaHUE U
M3Y4Y€HHE CBOWCTB YIJIEKHCIIOTO Ta3a, IMPOBEIECHUE KAaYeCTBEHHBIX VYIJIEBOJOPOJOB Ha
KapOOHaThl W CUJIMKAT-WOHBI W W3YYEHHE TMPU3HAKOB HX MPOTEKAaHUs, O3HAKOMJICHHE C
MIPOU3BO/ICTBO CHJIMKATHON MPOAYKIMH, PELICHHE SKCIEPUMEHTAIbHbIX 3a/1a4 10 TeMe
«BaxHeime HeMeTaibl U UX COEAMHEHHs».M3yYeHUEe MojieNel KPUCTAUIMYECKUX PelETOK
anMasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHME C  aJcopOuueil  pacTBOPOB  BEIECTB
aKTUBUPOBAHHBIM YIJIEM U METOJIOM IIPOTHBOTra3a, MojiydyeHue, coop, pacrno3HaBaHue UM3yYeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHHME KAueCTBEHHBIX YIJIEBOJOPOJOB Ha KapOOHAThl U
CUJIMKAaT-UOHBl W W3y4eHHE TPHU3HAKOB HUX MPOTEKaHHs, O3HAKOMJICHHE C IPOU3BOJICTBO
CHJIMKAQTHOHM MPOIYKIMH, PELICHUE SKCIIEPUMEHTAIbHBIX 33Ja4 10 TeMe
«Baxueiimme HeMeTalsIbl M MX COEAMHEHHsD».03HAaKOMJIEHHE C IPOU3BOJCTBOM CHUJIMKATHOM
MNPOIYKIMH, PELICHHE SKCIEPUMEHTAIBHBIX 337ad Mo TeMe «BaxHelne HeMeTamabl U HUX



COCIMHEHUS».03HAKOMJICHUE € TMPOU3BOJICTBOM  CUJIMKATHOM  TPOJYKIUHU,  PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3371a4 110 TeMe «BakHelnme HeMeTaibl U UX COSIUHEHUS.

MeTaJibl M UX COETUHEHUS

OOmas xapakTepucThka 3JeMeHTOB JI. — Marepuanbl HA OCHOBAHHWH MX PACIIOJIONKCHUS B
[lepuoanueckoit cucreme anementoB [l. M. MennaeneeBa u HanpsbkeHue atroMoB. CtpoeHue
MeTauioB. Merayuinueckas CBSI3b u MeTaJuTnuecKas KpUCTaJUTHYecKas
pemieTka. DNEKTPOXUMUUYECKUM Psii HANPSDKEHHBIX MeTauioB. dusnmyeckne u XUMHYECKUE
cBoiictBa MeraioB. OOmiye crnocoObl NOaydeHUs MeTauioB. llpemioxkeHue mo peMOHTY
OCHOBHBIX MAaTEpHAJIOB, CIOCOOBI 3alUTHI WX OT NoBpexkaeHusa. CmiaBbl (CTanb, YYyryH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBILLIIIEHHOCTH.

[[lemounble MeTaiUIbl: MOJIOXKeHWe B lleprommyeckoil cucTeMe OCHOBHBIX JJIEMEHTOB
JI. 1. MeHnieneeBa, CTpO€HHE UX aTOMOB, HAaXOXKACHUE B npupojae. PU3MUECKUE U XUMHUUYECKHE
CBOMcCTBA (Ha mpuMepe HaTpusl U Kanusi). OKCUIIBI U TUIPOKCUIBI HATpus U Kanus. [Ipumenenue
IIEJTOYHBIX METAJIJIOB M MX COEAMHEHUH.

[IlenoyHoO3eMeNbHBIE METAUIBl MAarHUid M KajdbLui: mnoJjiokeHue B Ilepuogmueckoit
CHUCTEME C MCIOJIb30BaHUeEM 3eMeHTOB JI. . MenneneeBa, CTpOEHHUE UX aTOMOB, HaX0K/ICHUE B
npupoae. Ouznueckne U XUMUYECKUE CBOWCTBA MAarHus W SBJICHUS. BaxkHelnime coeauHEHUs
(oxcun, ruapokcua, conr). JKECTKOCTh BOJIBI M CIIOCOOBI €€0TPaHNICHUSI.

ANIOMUHHI: TOJIO)KEHHWE B TepHoanydeckoil cucreme snemeHtoB [[. WM. Mengeneesa,
CTPOEHHE aToMa, HaxOXJeHue B mpupoie. Du3ndeckne 1 XUMUYECKUE CBOMCTBA TI0IBEPralOTCs
BO3/ICUCTBUIO. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA BITUSIOT.

Kene3o: nmoyoxeHne B nepuoauyeckoit cucreme smemeHToB . Y. Menaeneesa, crpoeHne
aToma, HaxoXJeHue B mpupone. dusznyueckne M XUMHUYECKHE CBOMCTBa xkeie3a. OKCHIBI,
THIPOKCUIBI M TBepibie BemiectBa skeie3a ( 11 ) u »xemeza (Il ), ux cocras, cBoiicTBa M
MOJTy4YECHHE.

Xumuueckuit IKcnepumenm

O3HaKOMJIEHHE C oOpa3llaMd METauIOB M CIUIaBOB, UX (U3WYECKUMU MPOSIBICHUIMU,
HCCIEAOBaHUE  pEe3ylbTaTOB  KPUCTALUIOB  METAJJIOB (BOBMOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), B3aMMOJCHCTBHE OKCHIOB METaUIOB M HATpusi C BOJOM (BO3MOKHO
UCII0JIb30BAHME BUJICOMATEPHATIOB), UCCIIEI0BAHUE CBOMCTB JKECTKOM BOJBI, MpOIlecca rOPEeHuUst
xKese3a B KHUCIOpoJie (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB) , MPU3HAKH MPOTEKAHUS
KAaueCTBEHHBIX DPa3ps/IOB HA HOHBI: MarHus, MUCTOYHUKH, BKJIIOYAIOT, LMHKa, >kene3a ( II ) u
xenesa (1), mexu (1), HabmoacHME M ONIMCAHUE TIPOIIECCOB TOPEHHUS HOHAMH HATPHS, KaJus
U HCTOYHUKOB (BO3MOXKHO HKCIIOJIb30BaHHE BHIEOMATepUANIOB), HCCIeA0BaHUE aM(OTepHbIE
CBOWCTBA THJAPOKCHJA BO3ACUCTBYIOT M THUIPOKCHUAA LMHKA, PEIICHHE HKCIEPUMEHTAJIbHBIX
3a1a4 1o teme «BaxkHeillre MeTallibl U UX COCIUHEHUS.

XMMHSA U OKPYKAOLIAs cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOM XU3HMU YesloBeKa. bezomacHoe MCIonb30BaHUE
BEIIECTB U Bo3/elcTBUE B ObITY. [lepBasi moMo1ib mpu 03K0rax U OTPaBJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKPYXKAIOUIe cpeabl (MpeaenbHas A0MycTUMasi KOHIEHTpalus
BelecTs, aaiee — [1JIK). Posib xumuu B penieHuu 3K0JI0THYecKUX MpoOIeM.

Xumuueckuii Ikcnepumenm:

M3y4eHue o0pa3ioB MaTepUalioB (CTEKIIO, CIIIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIHI).

Mescnpeomemmuoie céaszu

Peanuzamust MeXnpeaMETHBIX CBSI3eM MpPHU M3YYEHUH XUMHHM B 9 Kilacce OCYILECTBIISIETCS
MOCPEACTBOM  HCIIOJIb30BAaHUSI KaK €CTECTBEHHO-HAyYHbIX TMOHATUW, TaK W  TMOHATHH,
SIBJISIFOLLIUXCS] CACTEMHBIMU JJIs1 JIETKUX BELIECTB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYyHbIE TOHSTHS: HaydHble (aKThl, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTe3,  KiIacCUpUKalusi,  MepUOJUIHOCTS, HaOIIOICHIE, AKCIIEPUMEHT,
MO/ICTTUPOBAHKE, U3MEPEHHE, MO/IEINb, SIBJICHHUE, TAPHUKOBBINA dPPEKT, TEXHOIOT U, MATEPHUATIBI.



®usuka: wmarepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIBL,
pPaiMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUN 3apsj, IPOBOJHHUKH, MOJIYIPOBOIHMKH,
IUIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHHE BELIECTBa, ras,
pacTBOpeHUE, pacTBOPHUMOCTb, KPUCTAJUIMYECKAs. PEUICTKA, CIUIaBbI, (PU3UYECKUE HU3MEPEHUS,
IIPOU3BO/IHbIE U3MEPEHUS, KOCMUUYECKOE ITPOCTPAHCTBO, TUIaHeTa, 3B€3/1bl, ColHIIE.

Bbuonorusi: ¢orocunTes, ApIxaHue, Ouocdepa, SKOCHCTEMA, MHHEPAIbHBIEC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBHI, IUTATEIIbHbIE BELLIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MoJIE3HbIE UCKOTIAEMbIE, TOPHBIE IOPO/BL, OJIE3HbIE
HCKOIIa€Mbl€, TOILJIMBO, BOJHBIE PECYPCHI.

2. NIIIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS YYEGHOI'O IMIPEIMETA
«XNUMMUS»

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yJbTAThl OCBOCHMSI MPOTPaMMbl 0a30BOIl 00pa3oBaTEIHLHON OCHOBHI B
X0J1e 00y4eHUs B €JMHCTBE 00pa30BaTEIHLHON M BOCIIUTATEILHOMN JACSITEIIBHOCTA B COOTBETCTBUH
C BKJIIOYCHHEM COIMOKYJIBTYPHBIX W JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, MPOBOJUMBIX B
oOmiecTBe COOMIO/IEHUST W HOPMAaMH TIOBEJEHUS W COOJIFOJCHHS TpOIlecca CaMOTIO3HAHUS,
CaMOPA3BUTHS M COITUATTU3AINH 00 yJaIOIIUXCS.

JIn4HOCTHBIE Pe3yIbTaThl OTPAKEHUSI CIIOCOOHOCTH 00YUYAIOIMIUXCSI PYKOBOIUTh CUCTEMOM
MMO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMN M PACIIUPEHUs OMBITA JEATEIHPHOCTH Ha €€ OCHOBE, B
TOM YHCJIE€ B YACTH:

1) maTPHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHBIE OTHOIIECHUSA K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HACJIEUIO, TOHMMAaHWE 3HAa4YeHHs XUMHYECKOW HayKdl B COBPEMEHHOH >KHM3HHU OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JTOCTOBEpHOW HMH(OpMaLMel O MepeloBhIX JOCTHKEHUAX M OTKPBITUAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX O YCTPOUCTBAxX
MHpa U 00IIeCTBa;

2) BbICIIEe 00pa3oBaHHe:

MIPE/ICTAaBJICHUE O COIMAIbHBIX HOPMAaxX M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUN B
KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUECKOM U IPYTUX BUAAX JESATENbHOCTH, MOJArOTOBKE K Pa3HOOOpa3HOM
COBMECTHOM JEATEIbHOCTU NpPU BBINOJIHEHUM y4EOHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUU
XUMHYECKUX  OKCIIEPUMEHTOB, COCTaBJICHHM  y4EOHBIX TPOEKTOB, CTPEMIICHUSAX K
B3aMMOINIOHMMAHHIO U B3aMMOIIOMOIIHU. B MPOIIecce ITOM y4eOHOM AeSITeTbHOCTH, aHATTU3UPYITE
CBOE TMOBEJCHHE U MOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMH MOPAJIBHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCIEAYIOMINX JACHCTBHIA;

3) HEHHOCTH HAYYHOTI'O TIO3HAHUS '

MHUPOBO33PEHUYECKUE HAYYHbIE MPEICTABJICHUSA O (PU3UUYECKHX CBOICTBaX U COCTOSIHHH,
COOTBETCTBYIOIIME COBPEMEHHOMY MOJAX0Jly Pa3BUTHUS HAYKH M (yHIAMEHTAIbHBIX MPUHIIUIIOB
JUI TIOHHUMAaHUS CYIIHOCTH KapTUH MHpA, MPEJCTaBICHUs 00 OCHOBHBIX MPUHIUIIAX Pa3BUTHS
MPHUPO/BI, B3aUMOCBS3AX YEIOBEKAa C MPUPOTHOW CPEIoil, O POMU XUMHUU B TMO3HAHUU ITUX
3aKOHOMEPHOCTEN;

M03HAaBaTeIbHbIE MOTHBHI, HAMIPABJICHHBIE HA TOTY4Y€HUE HOBBIX 3HAHUH B 00JaCTH XUMUH,
HEOOXOMUMBIX Ui HAONIONEHUs 3a TMpoleccaMH U HamlpaBiICHHUSIMH, T03HABATEIbHOM,
MHOOPMALIMOHHOW M YUTATENbCKOW KYIbTYPHI, B TOM YHCJIE€ HaBBIKM PAaOOTHI C y4eOHBIMU
TEKCTAMH  CaMOCTOSITENIbHO,  CIPaBOYHOW  JUTEPATypod, JOCTYIHBIMH TEXHUYECKUMU
MH(OPMALMOHHBIMU TEXHOJIOTUSIMH;



UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHONW M MCCIIEI0BATENLCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU M YPOBHS 00y4eHUS B MIEPCIIEKTUBE;

4) popMupOBaHUE KYJIbTYPbI 310POBbS :

OCO3HAHME IIEHHOCTEH JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKa Ha 37I0POBBIM 00pa3 KW3HH, OCO3HAHWE NOCIEACTBHIA W HEMPUSATHBIX BPEIHBIX
MPUBBIUCK (YIIOTPEOICHUE alKOTOJIsl, HAPKOTHKOB, KypPEHHS), HEOOXOJUMOCTH COOJFOICHUS
npaBui OE30MACHOCTH TPH JBWKEHUU C XMUMHUYECKMMHU BEIIECTBAMU B OBITY U OOOCHOBaHHE
KHU3HU;

5) Tpy/0BOr0 BOCIUTAHUS:

MHTEpEC K TNPAKTHYECKOMY H3y4eHHI0 mnpodeccwii W Tpynaa, OTHOLICHHE K TPyAy H
pe3yibTataM TPYIOBOW NEATETHHOCTH, B TOM YHCIIE HAa OCHOBE NPUMEHEHHUS TPEAMETHBIX
3HaHWH TI0 XHWMHH, OCO3HAHHBIM BHIOOP WHAWBHIYAIBHON TPASKTOPHUH, MPOIOJDKEHHE
00pa3oBaHUs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTEH K XMMUH, CBS3SIM U ycCIeXam,
YCIIEIIHOCTH MPo(eCCHOHANbHAS ACATEIBHOCTD M pa3BUTHE HEOOXOAUMBIX YMEHHUH, TOTOBHOCTD
aIaTHPOBATHCS B TIPO(PECCHOHANBHOM Cpee;

6) sKo/I0THYECKOe BOCTIMTAHHE !

DKOJIOTUYECKOe OTHOIICHUE K MPHUPOJIE KaK MCTOYHHKY JKU3HU Ha 3emiie, Ha OCHOBE €e
OCBEIICHUS, TOHUMaHHNE IICHHOCTEH 3/I0pOBOTO M 0€301acHOT0 00pasa >KW3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY TNPHUHIIMITY W TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHHE IMPHHIIUIIOB
coOnrofieHns TpaBwJl O€30MacHOrO IMOBEACHUS NpU paboTe C BeElIeCTBAMH, a TaKXKe B
YCTaHOBJIEHHOM TIOPSIJIKE, YIPOKAIOIIEM 3I0POBBIO U )KH3HB JIFOJICH;

CMOCOOHOCTH TPUMEHSTh 3HAHWSA, TMOJYYCHHBIC NMPH HM3YYCHWW XHMHHU, U PEIICHHS
3a/1a4, FPAaHUIl OKpYKaIoLed MPUPOTHOM Cpelibl, /Ul MOBBILICHUS YPOBHSA 0CO00#l KYNbTYpBHI,
OCO3HAHUs TJI00aJTBFHOTO XapakTepa JKOJOTHYECKUX NPOOJIEM M CHOCOOOB WX PEIICHHS C
MOMOIIBI0O METOJOB XHUMHUH, SKOJOTMUECKOTO MBIIIJIEHNsS,, HABBIKOB DPYKOBOJACTBA HMH B
MMO3HABATEIFHOW, KOMMYHHUKATHBHON M COIIMAIBHOM cepe. MpaKTHKa.

METAIIPEAMETPHBIE PE3YJIbTATDBI

B cocrtaBe MCTAIIPEAMETHBIX PE3YIbTATOB HMCIOTCA 3HAYMMBIC I (bOpMHpOBaHI/IH
MHUPOBO33PCHUSA 06H_I€Hay‘lHBIe IIOHATHA (3aKOH, TEOpHUA, IIPpUHIMII, TUIIOTE3A, (baKT, CHUCTCMA,
mponecc, OKCICPUMCECHT H z[pyrne), KOTOPBIC HCIIOJB3YHOTCA B €CTCCTBECHHO-HAY4YHBIX
XUMHUYECKHUX IMPEAMETAX M IIO3BOJIAIOT Ha OCHOBEC 3HAHUM M3 DTHX npeaMETOB (bOpMHpOBaTI)
IpeaACTaBJICHHA. O HCIIOCTHOCTH Haquoﬁ KapTUHBI MUpPaA, U YHUBCPCAJIbHBIC HAYYHLIC ,Z[eﬁCTBPIH
(HOSH&B&TCJ’IBHHC, KOMMYHUKAaTUBHEIC, pel"ynﬂTI/IBHLIe), KOTOPBIC II03BOJIAIOT o0ecrneynTh
IOMOIIIb K CAMOCTOATCIIbBHOMY IIJIAaHUPOBAHUIO U ABHO yqe6H0171 JACATCIIBHOCTH.

Ilo3HaBaTebHBbIE YHUBEPCAJIbHbIE TEXHOJIOTHYECKHE /IeiiCTBUSA

Ba3oBble JlornuecKkue JeiCcTBUA:

METOJbl MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] TIpPH OCBOCHMHM 3HAHUM:
PacKpbITh CMBICT TMOHATUH (BBIACTUTh UX XapaKTEpHbIE MPU3HAKH, COXPAHUTh B3aUMOCBS3b C
JIPYTUMU TIOHSTHUSIMH), HCIIOJB30BAaTh KOHIEMIMHU i1 OOBSICHEHHs] OTACIbHBIX (PAaKTOB U
HaMpaBJICHUH, BHIOOPKY OCHOBAHUSA M KPUTEPHs AN KiacCU(UKAIMM XMMHUYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEHHE MPUYUHHO- MOCIEAYIONINE CBA3H MEXIY OOBEKTaMU U3YyUCHUS,
CTPOSIT JIOTUYECKHE pacCyXJIeHUs (MHAYKTUBHBIC, ICIYKTUBHBIC, MO aHAIOTHSIM), ACTA0T
BBIBOJIBI I BBIBOJIBL;

yMeTh MPUMEHSATh B TpoIlecce MO3HAHUS TOHATUHN (MpeAMETHbIE W MeTampeIMeTHbIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONIB30BaTh B XUMUU, MPE0OPa30BBIBATH ITUPOKO



MPUMEHSIEMbIE B XHMHU MOJICJIbHBIE TPEACTABICHUS — XWMUYECKUN 3HAK (CHMBOJMYECKUE
AJIEMEHTHI), XUMUYECKYI0 (OpMYyNTy M ypaBHEHHUE, MEIAWIIMHCKHA PEKUM — IMPH BHITIOJTHCHUH
y4eOHO-TT03HABATENBHBIX 33/1a4 , C YY4E€TOM 3THUX MOJCIbHBIX NPEICTABICHUN BBHISBIATH H
XapaKTepU30BaTh OT/ACIbHBIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — JJIEMEHTAPHBIX BEIIECTB H
(U3HYECKUX TPUYHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICICTBEHHBIC CBS3U U
MIPOTUBOPEYUS B U3YUAEMBIX MPOIECCAX U SIBICHHSIX.

Ba3oBble nccienoBareibcKkue 1elCTBUS !

YMETh HCIOJL30BaTh IMOCTABICHHBIC BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS, a
TaKkKe B KAueCTBE OCHOB Uil (DOPMHPOBAHHUS THUIOTE3 IO HAMPABICHUIO K IMPABUIBHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpPETEHUE OIBITA TI0 IUIAHUPOBAHUIO, OPTaHU3AIHUUA W TPOBEICHUIO YUCHUYCCKUX
SKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JI0M IpOLecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATH €T0
pe3ynbTaT, (opMyaupoBaTh OOOOIIEHHMS W BBIBOJBI IO PE3yJbTaTaM MPOBEIACHHOTO OIIBITA,
WCCTIEIOBaHUs, COCTABIISIET OTUYET O MIPOJICTIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, aHATM3UPOBATH U UHTEPIPETHPOBATH HH(DOPMAIIUIO PA3IMIHBIX BUIOB
1 (opM mpeacTaBIeHUS, TIOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYIHO-TIOMYJISIPHAS JINTEPATypa
0 XHMHUYECKOMY COJICpP’KaHUI0, CIIPaBOYHBIC IMOCOOUs, pecypchl MHTepHEeTa), OIICHHBATH
MIPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO WH(OPMAIIHIO;

YMEHHE TTPUMEHSTH Pa3INIHbIe METOJIBI U 3alPOCHI MPU IMOUCKE ¥ 0TOOpE MH(POPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIs1 BBHITIOJTHEHUS YICOHBIX U MTO3HABATEIBHBIX 3124
OTIPEJICICHHOTO THIA, TPHUOOPETCHHE OIBITa B OOJIACTH HWCIOJIb30BAHUS HH(POPMAITHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, BJIAJICHUEC KYJIbTYpOH, aKTHBHOE HCIIOJIb30BAHHE Pa3TUIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpeacTaBlIeHUs
nH(pOpMallUd U WILIIOCTPUPOBATh pelIaeMble 33/adll MEPEHOCHBIMU CXEMaMH, JuarpaMMaMH,
apyrumu opmamu rpaguKoB U UX KOMOMHAITUSMU;

yMEThb HCMOJB30BaTh M aHAJIW3UPOBaTh B Ipoliecce Y4eOHOM U HcCCiIel0BaTENbCKON
NeSITeNbHOCTH MH(OPMALMIO O BIMSHUM MPOMBIIIIEHHOCTH, CEIbCKOTO XO3SHCTBA, CEIBCKOTO
XO03SIICTBA M TPAHCTIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHHBeEPCAJIbHbIE TEXHOJIOTHYECKHE AeiiCTBHUSI:

HaBBIKM 33J1aBaTh BOMPOCHI (B XOJe AWayiora W (W) OOCYXICHHs) 1O CYIIECTBYIOIICH
oOcyxnaemMoii Teme, (OPMYIMPOBATH CBOM MPEHJIOKCHHS OTHOCHTEIBHO BBIIOJTHEHUS
MPEUI0KEHHOH 3a/1a4H;

JOCTIDKEHUSI PE3YJIbTAaTOB, TMOJYYCHHBIX B TIO3HABATEIILHOW JEATEIIFHOCTH B YCTHBIX U
MUCHbMCHHBIX ~TEKCTaxX; JejaTh IPE3CHTAIUI0 PE3yJbTaTOB BBINOJHCHUS XHUMHYECKOTO
IKCTIIEpPUMEHTa (J1Ta0OPAaTOPHOTO OIBITA, JIAOOPATOPHOH pabOTHl 1O HCCICIOBAHUIO CBOWCTB
BEIECTB, y4eOHOTO IIPOEKTA);

METOJIbl COTPYJHHMYECTBA CO CBEPCTHHKaMHU B COBMECTHOH TMO3HABATEJIBHOW W
MCCIIEIOBATEIILCKOM JICATEIILHOCTH TPH BO3HUKHOBEHHH IPOOJIEM Ha OCHOBE y4eTa OOIIUX
MHTEPECOB M COTJIACOBAHUS MO3UIMIA (0OCYXICHHUsI, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJIUHAIMS ACWCTBUN YYAaCTHHKOB, OMpEAENCHHE OIpPEACICHHBIX MO KPUTEPUSM KadyecTBa
BBITIOJIHEHHOW pabOTHI U APYTHE).

PerJIHTI/IBHBIe YHUBEPCAJBbHBIC TEXHOJOTUICCKHUE JNelCcTBHUA:

YMCHHE CaMOCTOSATCIBHO OHNPEACIATh NCJIIN ACATCIBHOCTH, IUIAHUPOBATh, HU3YYaTh,
KOHTPOJIMPOBATL U IIPU HGOGXOJII/IMOCTI/I KOPPEKTUPOBATL CBOKO ACATCIIBHOCTD, BBIGI/IpaTB
HanbOoJIee 3(1)(1)6KTI/IBHLIC MCTOAbI PCIICHUS HAYYHBIX W IIO3HABATCIIbHBIX 3a/a4, CAMOCTOATCIILHO
COCTaBJIATH UJIM KOPPCKTUPOBATH HpeI[J'IO)KCHHHﬁ AJITOPUTM JIencTBui IIpU BBINIOJIHCHUN



3aJJaHUi C YY4ETOM IOJIyYCHHS HOBBIX 3HAHUH HM3y4aeMbIX OOBEKTOB — BELIECTB W PEaKUUH ,
OLICHUBATh COOTBETCTBUE IIOJIyUEHHOI'O pe3yJIbTaTa 3asBJICHHOW LEIH, YMETh MCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTBHI, MTpeJyiaraeMble B ()yHJAMEHTAIBHBIX 33/1a4ax.

HNPEIMETHBIE PE3YJIbTATDBI

B coctaBe npeaMeTHBIX pe3yJabTaTOB MO0 OCBOCHUIO COJIEPKaHUsI, YCTAHOBJIICHHOTO IAaHHOU
denepanbHON paboueit MPOrpaMMOU, MOMYUYCHBI: TOJYyICHHBIC 00YJaroIHecs UMEIOT HayJHBIC
3HaHUS, HABBIKM W JIEHCTBUS, XapaKTEepHBIC I NPEIMETHOW o00nacTh «XHUMHUS», BHUIBI
JESTELHOCTH TI0 MOJYYEHUIO HOBBIX 3HAHUH, MX SKBUBAJICHT, IPEOOpa30oBaHuEe U IPUMEHEHUE B
Pa3IMYHBIX BapUAHTAaX. COBPEMEHHBIN U HOBBI.

K xoHuy oGydyenust B 8 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y OOyUaAIOUINXCS YMEHUI:

e  PAacKpBITh CMBICII OCHOBHBIX MOHSTHUNA: aTOM, MOJIEKYJIa, XMMHUUECKUN AJIEMEHT, IPOCTOE
BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs WU HEWTpajibHasi), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJEKYJspHas Macca, KOJUYECTBO BEIIECTBAa, MOJIb,
MOJISIpHAasi Macca, MaccoBasi J0JIsI XUMHUYECKOIO AJIEMEHTa B COEIUHEHHSX, MOJISPHBIM.
00BeM, OKCHUJ, KHCIIOTa, OCHOBA, COJIb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHCIIECHUS,
XMMHUECKasl peakius, Kiaccupukalys XUMUUYECKUX BellecTB: [IpuHIUNbI coOenHEHNH,
Pexum paznoxenus, @opma npespaienusi, Pexxum odmeHa, Jk30- U SHAOTEPMHUUECKHE
aBneHusi, Pexum Ttepmuueckoro s¢¢exra, aToM aroma, SJIEKTPOHHBIM cloi aroma,
aTOMHas OpOuTalb, paJuyc aTOMa, XHMUYECKas CBs3b, NOJSPHAss U HENoJspHas
KOBAJICHTHAsl CBS3b, MOHHAs CBSA3b, MOH, KaTHOH, AHUOH, PACTBOP, MAaccoBas JOJIA
BelecTBa (MPOICHTHAs KOHIIEHTPAITUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX OCHOBHBIX IOHATUH W TNPUMEHATh 3TH
MIOHATHS IIPU ONMCAHUU BEILECTB U UX MPOSIBICHUM;

* HCHOJb30BaThb XHMMHUYECKYI0 CHUMBOJIMKY [UI1 COCTaBJIEHMs (OpPMYyJ BEIIECTB U
(U3NYECKUX BELIECTB;

e ONpEETICHHE BAJIEHTHOCTH AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSAX, CTEIEHU
OKHCIICHHMsI 3JIEMEHTOB B OWHApHBIX COEIUHEHHUAX, IPHHAUICKHOCTH BEUIECTB K
OINpE/IeIECHHOMY KJlacCy CO€IMHEHMH 1o QopMmynaM, BUAA XUMHUYECKUX CBA3EH
(KoBaJIeHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCIMHEHHUSX;

e PpacKpbITb CMBICI nepuoaudeckoro 3akoHa JI. M. MengeneeBa: NOHATh NOHMMaHHE
NIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB 3JIEMEHTOB OT UX INoJoxeHui B [leproauueckoit
CUCTEME, COXPAaHHUTb COXPAaHEHUE MacC-BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTaJpo;

e Omnucarh U 0XapaKTepU30BaTh TaOJUUHYIO0 GOpMYy 311eMeHTOB [leproanyeckoil CUCTEMBI:
IPEJICTaBUTh MOHATUA «TJIaBHas noxarpynna (A-rpynna)» u «nobounas noxarpynna (b-
rpymmna)», Maiuble M OOJIbIIME IMEPHUOJbl, COOTHECTH 3HAUCHMsI, KOTOpble HMEIOTCS B
tabnuue «[lepuoauueckas cuctemMa syIeMEHTapHbIX 31IeMeHToB [». . . MenzaeneeBa» ¢
YHUCIOBBIMHM 3JIEMEHTAaMM aTOMOB 3JIEMEHTOB (COCTaB M 3apsi sjpa, oOllee YucIio
3JIEKTPOHOB U PACHPEENICHHE UX MO AIEKTPOHHBIM CIIOSIM);

e KjIaccu(UIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIeCTBa, XMMHUYECKHE
CBOMCTBa (110 BUY U COCTaBY, BXOJISIINE B COCTaB BEILIECTB, MO TEIIIOBOMY 3P PeKTy);

e XapaKkTepu3oBaTh (ONMMCHIBATh) OOLIME XMUMHUYECKHE CBOMCTBAa BEIIECTB PpPa3IHMUYHBIX
KJIacCOB,  NOJATBEp)KJas  OMNMCAHME  INPUMEPAMU  MOJIEKYJISPHBIX  OCHOBaHUH,
COOTBETCTBYIOIIUX XUMUYECKUM BELIECTBAM,;



e MPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MO’KHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUIA B PA3TUYHBIX YCIOBUSAX;

e  COMOCTAaBUTh OTHOCHTEJIBbHYIO MOJEKYISPHYIO U MOJISIPHYIO MAaccy BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMeHTa Mo (opMylie COSAWHEHHsI, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, IPOBECTH PACUETHI O YPABHEHUIO XUMUYECKOTO COCTOSHUS;

e TMPHUMEHATH OCHOBHBIC ONEPAIMH MBICIUTEIFHON JEATEeIbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, O0000IIeHHe, CUCTeMaTH3alMs, KiIacCu(pUKalus, BBISIBICHUE MPUIHHHO-
CIICZICTBEHHBIX CBSI3€ — ISl W3Yy4YCHHs CBOMCTB BEUIECTB M E€CTECTBEHHO-HAYYHBIX
METOJIOB TO3HAHUS — HaOIIOJCHWE, W3MEPEHHE, MOJCIUPOBAHUE, HKCIIEPHUMEHT
(peanbHbBIN U MBICIIUTEIBHBIN) |

e coONromaTh TMpaBWJAa TEXHUYECKOTO OOecredYeHuss TOCyAod u  J1abopaTopHBIM
o0OpyJIOBaHHEM, a TaKKe TIpaBHiia OOpamleHHs C BEIIeCTBAMH B COOTBETCTBUU C
3P PEKTHBHBIMU T10 3aBEPIICHUIO Ja0OPATOPHBIX XUMHUYECKUX OIBITOB IO TIOJTYUYEHHIO U
cOopy ra3000pa3HBIX BENIECTB (BOJOPOJa M Tasza), MPUTOTOBJICHUIO PACTBOPOB C
ONpPENECICHHON MAacCOM JO0Jied pacTBOPEHHS BEIIECTBA, IUIAHUPOBATH M MPOBOJHUTH
XAUMUYECKHE SKCIEPUMEHTHI. TI0 pACIO3HABAaHHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIBIO0 UHAUKATOPOB (peHou (J1akmyc, pTajienH, METUJIOPAaHXK U Jpyrue).

K xoH1y 06y4yenust B 9 kjiacce npeaMeTHbIE pe3y/IbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh y OOyUaAIOUINXCS YMEHUI:

e PACKpBITh CMBICT OCHOBHBIX MOHSTHI: XUMHUYECKHI DJIEMEHT, aTOM, MOJICKyJa, WOH,
KaTHOH, aHHWOH, TMPOCTOE  BEIIECTBO,  CJIOXXHOE  BEIIECTBO,  BAJICHTHOCTD,
IEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKas pEaKklHsd, XUMHUYEcKas
cBs3b, 3(PdexT armocdepbl, MOJb, MOJSIPHBIA 00BEM, pPacTBOpP, DJICKTPOJIHTHL
HERJICKTPOJIUTHI, JIEKTPOJUTHYECKas couuanu3anus, CocTosHUE HOHHOrO OOMeHa,
KaTaJln3aTtop, XMMHMUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHUMbIE COCTOSHMS,
OKHCIIUTEIbHO-XUMHUECKU-BOCCTAHOBUTEIIbHbBIE COCTOSIHHH, OKHCIIUTEIIb,
BOCCTAaHOBMTENIb, OKHUCIEHHE M BOCCTAHOBJICHME, aUIOTPONHs, aM(OTEPHOCTD,
XUMUYecKas CBS3b (KOBaJICHTHAs, MOHHAsI, METAJUINYECKasi), KPUCTANINYECKas PEeIIeTKa,
KOPpO3Hsl METAJUIOB, CIUIAaBbl, ObICTpas XMMHUYecKas 00paboTKa, MpeAeabHO JOIycTUMAas
koHueHntpanus [1/IK BemecTBa;

e  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX OCHOBHBIX OHSTUHN M IPUMEHATh 3TH MOHATHS
IIPU ONMCAHUM BEIIECTB U UX MPOSBICHUH;

e HCHOJB30BaThb XHMMUYECKYI0 CHUMBOJIUKY JUIsl COCTaBie€HUS (OpMYNl BELIECTB MU
(U3NYECKUX BELIECTB;

e ONpeeleHUE BAIEHTHOCTM U CTENEHM OKUCICHUS DSJIEMEHTapHbIX 3JEMEHTOB B
COEJMHEHUAX, LUKIMYECKHH COCTaB, NPHUHAUICKHOCTh BELIECTB K ONPEAEICHHOMY
KJlaccy COEIMHEHMH 1o ¢opMmynaMm, BHJI XUMHUYECKUX COCIUHEHUH (KOBAJIEHTHAs,
MOHHAs, METAIJINYECKasi) B HEOPraHUYECKUX COEMHEHUAX, 3apsa] UOHA MO0 XUMUYECKOH
¢dopmyne, xapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUMYECKUX COEJUHEHUH, TUIl
KpHUCTaNINYeCcKasi PeLIeTKa KOHKPETHOTO BEIECTBa;

e PacKphITh CMBICH Nepuoaudeckoro 3akona J[. M. MenpgeneeBa u pacmudpoBath ero
MIOHMMAaHHe: ONHICATh U OXapaKTepu30BaTh TabunuHy0 Gopmy Ilepuonuueckoil cucremsbl
0a30BbIMH JIEMEHTAMU: BBIJCIUTH MOHATHS «IJIaBHas NoArpynna (A-rpymmna)» u
«mobounas noarpynna (b-rpynma)», manblie U 00JdbLINE MEPUOABI, COOTHECTH (OPMBI,
KOTOpBI€ MPUCYTCTBYIOT B NMEPUOANYECKON. TaOIMUIA, C YUCIOBBIMU (DYHKIIMOHAIBHBIMU
3JIEMEHTaMU 3JIEMEHTapHBIX aTOMOB (COCTaB U 3aps sipa, OOIlee YUCIIO IEKTPOHOB U
pacripesielieHue MX IO DJIEKTPOHHBIM CIIOSIM), OOBSICHAET OOIIMe 3aKOHOMEPHOCTH B
COXpAaHEHHUHU CBOMCTB AJIEMEHTOB M MX CBSI3€H B IMpeesiax MajbIX NEPUOIOB M TJIaBHBIX
MOJTPYII C YUETOM 3apsijia UX aTOMOB;



KIIACCU(UITMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYCCKHE
CBOMCTBa (IO BHJy U COCTaBY BEIIECTB, BXOJSIIMX B COCTaB BEIIECTB, MO TEIUIOBOMY
3¢ deKTy, Mo onpeAeICHUIO CTCTICHH OKUCIICHUSI OCHOBHBIX 3JICMEHTOB);
XapaKTepU30BaTh (ONUCHIBATh) O0IIME U XapaKTEPHbIE XMMHUECKHUE CBOMCTBA MTPOCTBIX U
CJIOKHBIX BEIIECTB, TMOITBEPXKIasi OIMUCAHHE MPUMEPOB MOJCKYISPHBIX W HOHHBIX
COOTBETCTBYIOIIUX XUMUYCCKUX BEIIECTB;

COCTaBUTh YPABHEHUS DJIEKTPOJUTHYECKOW NHUCCOLMAIIMU KHUCIOT, IIEJIOYEH MU COJIEH,
MOJHBIE M COKpAIICHHBIC YypaBHEHUs, OOBACHSIONIME HOHHBII OOMEH, ypaBHEHWS,
MTOATBEPIKIAOIIUE CYIICCTBOBAHIE TEHETHYCCKON CBS3M MEXK/Ty BEIIECTBAMH PA3TMUHBIX
KJIaCCOB;

PaCKpBITh CYINTHOCTh OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX METOJIOB ITyTEM COCTABIICHUS
Oamanca OajaHca 3TOro dOananca;

MIPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT WX HAarpy3Kd, BO3MOKHOCTH
MPOTEKAHUSI TPUPOJIHBIX SBICHUH B PA3JIUYHBIX YCIIOBUSX;

COTIOCTaBUTh OTHOCHTEIIEHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacCy BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa M0 (opMysie COSTUHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBECTH PACUETHI 110 YPABHECHUIO XUMUYECKOTO COCTOSIHHS,

coOrofaTh TpaBWJIA HCIIOJB30BAHUS XHMHYECKOW TOCYAbl W JIAOOPATOPHOTO
000opynoBaHUs, a TakKe NpaBuia OOpalieHHsi ¢ BEIIECTBAMH B COOTBETCTBUH C
3¢ (EKTUBHBIMH IT0 BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB 110 IOTYICHUIO U
cO0Opy ra3000pa3HBIX BEIIECTB (AaMMHAKa U YIJICKUCIIOTO rasa);

MPOBEJICHUE, IMOATBEPKICHUE KadecTBa COCTaBa PA3IMUHBIX BEIIECTB: PACIIO3HABATH
OTNBITHBIM METOJOM XJOpHuI-, Opomwua-, HWoaua-, kKapOonart-, ¢ocdar-, CHIHKAT-,
cynabdaT-, THIPOKCUI-UOHBI, KAaTHOHBl AMMOHHS W HMOHBI H3YYEHHBIX METaJJIOB,
COJIepIKalIUXCs B BOJHBIX pACTBOPAaX HEOPraHMUECKHUX BEIIECTB. ;

MPUMEHSTh ONEpPallMd OCHOBHOW MBICIUTENBHOM NESTebHOCTH — aHAJIW3 U CHHTE3,
cpaBHEHHE, 0000IIeHIEe, CUCTEeMAaTHU3allHs], BISIBICHHE TPUUNHHO-CIIEICTBEHHBIX CBSI3eH
— N7 U3y4eHUs! CBOICTB BEIIECTB U E€CTECTBEHHOTO TEUEHHS, €CTECTBEHHO-HAy4YHbBIE
METO/Abl TO3HAaHHUA — HaONIoJIeHHWe, U3MEpeHHue, MOJAEIUpPOBaHUE, HSKCIEPUMEHT
(peanbHBIN U MBICIIUTEIILHBI).



3. TEMATHYECKOE ILTAHUPOBAHHUE C YKASAHUEM KOJTMYECTBA AKAJEMHAYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHHUE KAXKJAOU TEMbI, 1 BOSMOKXHOCTb UCIIOJIb30BAHMUS 110 9TOU TEME 30P U IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOANYECKUMHU MATEPUAJTAMU

8 kiace
KoanuecTBo yacoB DJIeKTPOHH Cnncox Cnoco6
bie UTOTOBBIX OIlEeHKH
Ne HaumeHnoBaHue pa3iesoB u (nmudposbIe) MJIAHUPYEMBbIX UTOTOBBIX
Kourpoubnbie | IIpakTHyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBare pPe3yJbTaTOB ¢ MJIAHUPYEMBbIX
padoThI padoThI
bHbIE yKa3aHHeM pe3yJbTaToB
pecypchbl ITANOB UX
¢popmupoBanus
Pa3nen 1. [lepBoHavajibHbIe XMMHYECKHE TTOHITH
- PacKpbITh -IpaKkTu4ecKas
CMBICJT OCHOBHBIX paborta
MOHATUI: aTOM, - YCTHBIN onpoc
MOJIEKYIIa, - IUCbMEHHBIH
XUMHYECKUN ompoc
9JIEMEHT, TPOCTOE | (CaMOCTOSATENbH
BEIIECTBO, as pabora)
XuMusg — BakHas 001acThb bubnuoreka B
10K CIIOKHOE - YCTHBIN OTIPOC
€CTECTBO3HAHMUS U
1.1 B 5 1 2 BEIIIECTBO - KOHTPOJIbHAs
MPAKTUIECKOM JICATCIIBHOCTH https://m.edso paboTa
- HCTIOJIb30BaTh
YelioBeKa 0.ru/7f41837c
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBIICHUS

dbopMyn BemiecTs
U PU3NYECKUX
BEILIECTB

- IPUMEHSATH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHBEIC
orepauuu
MBICITUTEIBHOMN
JNeATSIIBHOCTH —
aHaJu3 U CHHTE3,

1.2

BemecTtBa n
XUMUYECKUEPEAKIIUI

15

bubnuoreka
LHOK

https://m.edso
0.ru/7f41837c

CpaBHEHHE,
00o001ienue,

cucTeMarusalus,

Kiaccuduranus

-WJLTFOCTPUPOBATh | - YCTHBIN OIPOC,
B3alMOCBSI3b MUCHbMEHHBIN
OCHOBHBIX omnpoc
OCHOBHBIX (xoHTpOJIbHAS
MOHATUN U paboTa)

MPUMEHSTH 3TH
MOHSTHSI IPU
OTMCAaHUU
BEIIECTB U UX
MPOSBJICHUIN

- HCTIOJIb30BaTh
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBIICHUS
dbopMyn BemiecTs
U PU3NUECKUX
BEIIECTB;

- PacKphITh
CMBICIT OCHOBHBIX
MMOHATHUM: aToM,



https://m.edsoo.ru/7f41837c
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MOJIEKYJIa,
XUMHUYECKUU
AJIEMEHT, TPOCTOE

BEILIECTBO,
CIIOKHOE
BELIECTBO.

Wroro mo paznery 20

Paspnen 2.BaxxHel e npeacTaBuTe 1M HEOPraHUYECKMX BellecTB
- PacKpBITh -TIpaKTHYecKast
CMBICJT OCHOBHBIX paborta
MOHATUI: aTOM, - YCTHBIN onpoc
MOJIEKYIa, -IIUCbMEHHBII
XUMHYECKUI OIpoC
AIIEMEHT, MIPOCTOE | (CaMOCTOSATENbH
BEIIECTBO, ast pabora)
CIIOKHOE - YCTHBIH OTpOC

2.1

Bosznyx. Kucnopoa. [Tonsitue
00 oxcuaax

bubnuoreka
LHOK

https://m.edso
0.ru/7f41837c

BELIECTBO, CMECh
(omHOpOIHAS U
HeWTpabHas)

- Onucatp u
OXapaKTepu30BaT
b TaOJIUYHYIO
dbopMy dIeMEHTOB
ITepuonnueckon
CUCTEMBI:
MPEJICTABUTh
MOHSITHS
«TJ7aBHAs



https://m.edsoo.ru/7f41837c
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noarpynna (A-
rpymnmna)»

- IPOTHO3UPOBAThH
CBOWCTBA
BELIECTB B
3aBHCHUMOCTH OT
170'¢
KayeCTBEHHOTO
COCTaBa,
BO3MOYHOCTH
MPOTEKAHUS
XUMHYECKUX
MPEBpAILICHUH B

2.2

Bonopoa. [louarue o kucinorax
U COJIIX

bubnuoreka
LHOK

https://m.edso
0.ru/7f41837c

Pa3INIHBIX
YCITIOBHSIX.

- IPOTHO3MPOBATh | -TIPAKTHYECKAsI
CBOMCTBa paborta
BELIECTB B - YCTHBII OTIPOC

3aBCHUMOCTH OT
ux
KayeCTBEHHOTO
COCTaBa,
BO3MOKHOCTHU
IIPOTEKAHUS
XUMHUYECKUX
IIPEBpallCHUN B
pa3INYHBIX
YCIIOBUSIX;

- COIIOCTaBUTh

- IMCbMEHHBIN
ompoc
(camMoCTOSITENIbH
ast pabora)



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OTHOCHUTEIIbHYIO
MOJICKYJISIPHYIO U
MOJIAPHYIO Maccy
BEIILIECTB,
MacCOBYIO J0JIO
XUMHUYECKOTO
AJIEMEHTA T10
dbopmyie
COCMHEHMUS,
MacCOBYIO JOJIIO
BEIIIECTBA B
pacTBope,
IIPOBECTH
pacyeTsl o
YPaBHEHUIO
XUMHUYECKOTO
COCTOSIHUSA

- IPOTHO3UPOBATH
CBOIICTBa
BEILIECTB B
3aBUCUMOCTHU OT
ux
KaueCTBEHHOTO
COCTaBa,
BO3MOKHOCTHU
MPOTEKAHUS
XUMHUYECKUX
MIPEBPALLECHUH B
Pa3IUYHBIX




YCIOBUSX.

2.3

Bona. PactBopsl. [Tonsitue 06
OCHOBAHMAX

bubnnorexa
LHOK

https://m.edso
0.ru/7f41837c

- PacCKphITh
CMBICJT OCHOBHBIX
MMOHATHIHA: aTOM,
MOJIEKYyIIa,
XUMHUYECKUMN
AJIEMEHT, TPOCTOE
BEIIIECTBO,
CIIOKHOE
BEIIIECTBO, CMECh
(omHOpOTHAS W
HeUTpabHas)
-WJUTIOCTPUPOBATh
B3alMOCBSI3b
OCHOBHBIX
OCHOBHBIX
MOHATUN U
MPUMEHSTh 3TH
MOHSTHS IPU
OTHMCAaHUU
BEIIECTB U UX
MPOSBJICHU I

- UCIIOJIb30BaTh
XUMHUYECKYIO
CUMBOJIUKY TSI
COCTaBJICHUS
¢dbopmy BeriecTB
U (PU3NYECKUX
BEILIECTB.

-TIpaKkTUIeCKast
paborta

- YCTHBIN ONpOC
- IUCbMEHHBIN
onpoc
(camocCTOSITENBH
ast pabora)

- TMCBMCHHBIHN
ompoc
(KoHTpOJIbHAS
pabora)



https://m.edsoo.ru/7f41837c
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2.4

OCHOBHEBIE KJIACCEI

HCOPraHn4eCKUux COCI[I/IHGHI/II‘/’I

11

bubnnorexa
LHOK

https://m.edso
0.ru/7f41837c

- UCIIOJIb30BaTh
XUMUYECKYIO
CHUMBOJIMKY IS
COCTaBJICHUS
(dbopMyIT BEIECTB
1 GU3HYECKUX
BEIIICCTB;
-XapaKTepu30BaTh
(omuchIBaTh)
oOmne
XUMUYECKHE
CBOMCTBa
BEIIECTB
Pa3IMYHBIX
KJIaCCOB,
MOJITBEPIK1ast
OIMMCaHHE
puMepamMu
MOJIEKYJISIPHBIX
OCHOBaHMH,
COOTBETCTBYIOIIN
X XUMHYCCKUM
BEIIIECTBAM;

- IPUMEHSITh
OCHOBHBIE
onepanumn
MBICIIUTEIILHOM
JIeATEIIbHOCTH —
aHaJIu3 U CUHTE3.

- YCTHBIH OIIpPOC
- IUCbMEHHBIN
o1poc
(xoHTpOJIbHAS
pabora)
-IpaKkTu4ecKas
paborta



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazgeny

30

Paznen 3.Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jaementon /1. U.
MemnpaesieeBa. CTpoeHue aToMoOB. XMMH4YeCKas CBsI3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIIul

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema

3.1
XUMHUYeCcKuX djaeMeHToB 1. Y.

MenneneeBa. CTpoeHue aroMa.

bubnuoreka
LHOK

https://m.edsoo.

ru/7f41837c

- PacKpbITh
CMBICIT
MEPUOINIECKOTO
3aKoHa

J. . Menneneen
a

- OIUCATh U
OXapaKTepu30BaT
b TaOJIMYHYIO
dhopMy DIIEMEHTOB
[Tepuonuueckoi
CUCTEMBI:
NPEJCTaBUTh
MOHSATHUS
«TJIaBHAs
noarpynmna (A-
rpyIa)» u
«1moboyHas
noxarpynna (b-
TPYIINa)»,
KJIaccu(uIpoBa
Th XUMHYECKHE
AIIEMEHTHI,
HEOpraHu4ecKue

- YCTHBIN ONpOC

- TUCbMEHHBIN
onpoc
(camocTosTenbHA
s paboTa)



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BELIECTBA,
XUMHUYCCKUEC
cBolicTBa (110
BHUJIY M COCTaBY,
BXOJISIIIIUE B
COCTaB BELIECTB,
0 TEIJIOBOMY

3.2

Xumudeckas CBS3b.

OKHCIIUTEILHO-

BOCCTAaHOBHUTCJIbHBIC PCAKIIUKU

bubmmoreka
HOK
https://m.edsoo.

ru/7f41837c

s dexTy).

- IPUMEHSITh - YCTHBIN OTpoC
OCHOBHBIC - MMCEMEHHBIN
oreparumn ompoc
MBICITUTEIIFHOM (KOHTpOIBHAS
JIeSATeTLHOCTH — pabora)

aHaJIi3 ¥ CHHTE3
-XapaKkTepu30BaTh
(omHMCHIBATH)
oOmue
XUMHYECKHE
CBOMCTBA
BEIIICCTB
Pa3IUYHBIX
KJIaCCOB,
MOATBEpK1ast
OITHCaHUE
npuMepaMu
MOJIEKYIISIPHBIX
OCHOBaHMH,
COOTBETCTBYIOIIU
X XUMHUYECKUM



https://m.edsoo.ru/7f41837c
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BEIIIECTBAM
- PacKpBITH
CYITHOCTH
OKHUCIIATEILHO-
BOCCTAHOBUTCIIbH
BbIX METOJIOB
yTeM
COCTAaBJIEHUS
OanaHca.

Hroro no pazgeny

15

bubmmoreka
IHOK

https://m.edsoo.

ru/7f41837c

Pe3epBHOE BpeMst

bubnnorexa
LHOK

https://m.edsoo.

ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68
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9 KUIACC

KosnuyectBo yacos Cnucox Cnoco0 oueHkn
DJIeKTPOHHbIE HUTOrOBBIX HUTOTOBBIX
Ne HaumeHnoBaHue pa3iesioB u (uudposbIe) JIAHUPYEMBbIX JIAHUPYEMbIX
Kourpouabsnsl | [IpakTnueckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBarteib pe3yJbTaToB ¢ pe3yJbTaToB
e padoThl padoThI
HbI€ Pecypchl yKa3zaHHeM
ITANOB UX
¢popmupoBanus
Paspnen 1.BemecTBo 1 XMMHYECKHE PeaKINH
-WJLTFOCTPUPOBATH | - YCTHBIN OIPOC;
B3aMMOCBSI3b -penicHue
OCHOBHBIX y‘IC6HI>IX u
MOHATHH Y | paKTHKO-
IPUMCHATL  9TH | onyenTHPOBAHHE
MOHSTHS npu
P x sanau
OTMCAaHUU
- pelieHue
BEUIECTB U HUX 6
EuG MPOSIBJIICHUH ;- YICOHBIX 1
NOJIMOTCKA IIPaAKTUKO-
[ToBTOpEHNME M yrIyOICHHE HCHOJIB30BATh p
. LHOK XUMHYECKYIO OPUEHTUPOBAHHBI
1.1 3HaHUH OCHOBHBIX Pa3/IeiiOB 5 1
https://m.edsoo CUMBOJIMKY JJIA X 3aJ1a4;
Kypca 8 kiacca
Tu/7f412636 COCTaBJICHHA CaMOCTOSTEIbHAS
dbopMyn BemiecTs paGora

u (U3NIeCKUX
BEIIECTB;-
XapaKTepU30BaTh
(omUCHIBaTH)
oOmiue
XAMUYECKUE
CBOIMCTBa
BEIIIECTB
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pa3In4HbBIX
KJIaCCOB,
IIOATBEPXKAAA
OIMMCaHKUE
IpuMepamMu
MOJICKYJIAPHBIX
OCHOBaHMH,
COOTBETCTBYIOIIH
X XUMHUYCCKUM
BCIIIECTBAM;

1.2

OCHOBHBIC 3aKOHOMCPHOCTHU
XUMHNYCCKHUX peaKHI/Iﬁ

bubmmoreka
HOK
https://m.edsoo

.ru/7f41a636

- IPOTHO3UPOBATH
CBOIICTBA
BELIECTB B
3aBHCHUMOCTH OT
ux
KayeCTBEHHOTO
COCTaBa,
BO3MOYHOCTH
MPOTEKAHUS
XUMHYECKUX
MpEBpaIllCHUH B
pa3IMYHbIX
YCIOBUSX;
KiaccudummpoBa
Th XUMHUYECKHE
AJIEMEHTHI,
HEOPraHU4YeCcKHe
BEILIECTBA,
XUMUYECKUE
cBoiicTBa (110

- YCTHBIN ONpoC

- TUCbMEHHBIN
ompoc
(camocTosTenbHA
s paboTa)

- pelieHue
Y4eOHBIX H
MPAKTHKO-
OPUEHTUPOBAHHBI
X 3a/1a4
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BHJTy U COCTaBY
BEIIIECTB,
BXOJIAIINX B
COCTaB BEIIIECTB,
0 TEIJIOBOMY
apdexry, no
OTIPEICIICHUTO
CTEMEHH
OKHCIIEHUS
OCHOBHBIX
AJIEMEHTOB);

- MPOBEJICHUE,
MOATBEPIKICHUE
KavecTBa COCTaBa
pa3IMYHbIX
BEIIIECTB:
pacro3HaBaTh
OITBITHBIM
METOJIOM XJIOPHU/I-
, Opomu-,
Honu-,
KapOoHaT-,
docdart-,
CUJIHKAT-,
cynbdar-,
TUJIPOKCH/I-UOHBI,
KaTHOHBI
aMMOHHUS U HOHBI
M3YYEHHBIX




METaJLIOB,
COJICPIKAIIUXCS B

BOJHBIX

pacTBopax
HEOPraHUYECKUX
BEIIIECTB.
-XapaKTepU30BaTh | - YCTHBIN OMPOC
(omuchIBaTh) - IACbMEHHBIN
oOmne ompoc
XUMHYECKHE (KOHTpOJIbHAS
CBOICTBa paboTa)
BEIIIECTB - pereHue
pa3IMYHbIX YUCOHBIX H
KJIACCOB, MPAKTHKO-
MTOTBEPIK1ast OPHEHTUPOBAHHBI
OITMCaHHUE X 3aJ1a4

bubauoreka

DICKTPOIUTHICCKAS npuMepamMu - IpaKTHYECKas
1.3 IUCCOLMALNAA. XUMHUYECKIE HOK_ MOJIEKYJISIPHBIX paborta
https://m.edsoo -
peakiuy B pacTBOpax U/TEA 18636 OCHOBaHHH,
— COOTBETCTBYIOIIU

X XUMHYCCKUM
BEIIECTBAM;

- COCTaBHUTH
ypaBHEHUS
ANEKTPOIUTHYECK
OM guccoLMaluu
KHCJIOT, IIeI04en
U COJICH, TTOJIHEIC
Y COKpalICHHbIE
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ypaBHEHUS,
00BSCHSIOIIHE
HOHHBII 0OMEH,
ypaBHEHUS,
MTOITBEPIK IAIOTIH
€ CYIIIECTBOBaHNUE
TeHEeTHYeCKOH
CBSI3U MEXIY
BEIEeCTBAMU
Pa3ITUYHBIX
KJIaCCOB;
-XapaKTepu30BaTh
(oTMCHIBATH)
oO1mue n
XapaKTepHbBIC
XUMUYECKHE
CBOMCTBaA
MIPOCTHIX U
CJIOKHBIX
BEIIECTB,
MTOJATBEPIK1ast
OIMMCaHHE
MIPUMEPOB
MOJIEKYJISIPHBIX U
HOHHBIX
COOTBETCTBYIOIIN
X XUMHYECKUX
BCIICCTB.




Hroro no pazgeny

17

Paszgen 2.HeMeTaJIbI M UX COeAMHEHUSHA

OO6mras xapakTepucTuKa
2.1 XUMHAYECKUX dieMeHTOB VIIA-
rpynnsl. ["ajgoreHs

bubmmoreka
HOK
https://m.edsoo

.ru/7f41a636

- PacKphITh
CMBICJT OCHOBHBIX
MMOHSTHI:
XUMHUYECKUM
AJIIEMEHT, aTOM,
MOJIEKyJIa, HOH
-WJLTIOCTPUPOBATH
B3aUMOCBSI3b
OCHOBHBIX
OCHOBHBIX
MOHATUH U
MIPUMEHSTDH 3TU
MOHATHS TIPU
OIHUCaHUU
BEIIIECTB U UX
MIPOSIBIICHU;

- PacKpbITh
CMBICIT
MEepUOINYECKOTO
3aKOHA

1. . Menneneen
au
pacmmudpoBaTh
€ro MNOHUMaHUE:
omnucarh u
0XapaKkTepu30BaT

- YCTHBIN ONIpOC

- TUCbMEHHBIN
onpoc
(camocTosTenbHA
s paboTa)

- pelIeHue
y4eOHBIX H
MIPAKTHKO-
OPUEHTUPOBAHHBI
X 337124

- IpaKTHYecKas
paborta



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

b TAOJTUYHYIO
dopmy
[Tepuomuueckoit
CUCTEMBI
0a30BBIMU
AIIEMEHTaMHU:
BBIJICTUTH
MTOHSTHUS
«TJIaBHast
noarpymnmna (A-
rpymma)»

2.2

OO01as XxapakTepucTuKa
XUMHUYECKUX AJ1eMEeHTOB VIA-
rpynnsl. Cepa u e€ coeAMHEHUs

bubmmoreka
HOK
https://m.edsoo

.ru/7f41a636

- PacKpbITh
CMBICT
MEPUOIUIECKOTO
3aKOHa

J. 1. Menpeneen
au
pacmudpoBaTh
€ro NOHMMaHue:
omnmcarhb u
OXapaKTepu30BaT
b TAOJTUYHYIO
dopmy
ITepuoanueckoi
CUCTEMBI
06a30BBIMU
AIIEMEHTAMHU:
BBIICTTUTH
MOHSITHS

- YCTHBIN onpoc

- MUCbMEHHBIN
ompoc
(camocTosTenbHA
s paboTa)

- pelieHue
Y4eOHBIX H
MPAKTHKO-
OPUEHTUPOBAHHBI
X 3a/1a4
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«TJIaBHAS
noarpynna (A-
rpymnmna)»
KJIacCU(PUIIMPOBA
Th XUMUYECKHE
DIIEMEHTHI,
HEOpraHU4ecKre
BEIIIECTBA,
XHUMHAYECKHE
CBOICTBa (110
BUJY ¥ COCTaBY
BEILIECTB,
BXOJISIIINX B
COCTaB BEILECTB,
0 TETUIOBOMY

s dexTy, 1o
OTIPEIETICHUIO
CTETICHH
OKHCJICHUS
OCHOBHBIX
AJIEMEHTOB);

- UCTIOJIB30BATh
XUMUYECKYIO
CHUMBOJIMKY JUIS
COCTaBJICHUS
dbopMyn BemiecTs
U (PU3NYECKUX
BEIIIECTB.

2.3

OO1mas xapakTepuCTUKa

Bubnnoreka

- OIIpCACIICHUC

- YCTHBIN OIIpOC




XAMHYECKUX DJIEMEHTOB VA-
rpynmnsl. A3ot, pocdop u ux
COEIUHEHUS

LHOK
https://m.edsoo

Tu/7f41a636

BAJICHTHOCTHU U
CTEeTeHU
OKHCIICHUS
AJIEMEHTapPHBIX
AJIEMEHTOB B
COCMHEHUSIX,
UKJIAYECKUHU
COCTaB,
MIPUHAIC)KHOCTh
BEIIIECTB K
OTIpeIeTICHHOMY
KJIaccy
COEOUHEHNN 10
dbopmynam, BUI
XUMUYECKHUX
COeqUHEHNN

- PacKphbITh
CMBICI
MIEPUOANYECKOTO
3aKOHa

JI. 1. MenaeneeB
au
pacmmudpoBaTh
€ro MNOHUMaHHUE:
OmnucaTh 1
0XapaKTepUu30BaT
b TAOIUYHYIO
dopmy
ITepuoanueckoi

- peeHne
y4eOHBIX U
MIPAKTHKO-
OPHUEHTUPOBAHHBI
X 3a1a4

- IpaKTHYECKast
paborta
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CUCTEMBI
0a30BBIMH
DIIEMEHTAMH:
BBIICTIUTH
TTOHSITHSI
«TJIaBHAS
noarpynna (A-
rpymma)»
Kiaccuduimpona
Th XHMHYCCKHE
DJIEMEHTHI,
HEOpraHUyYecKue
BEIIECTBA,
XUMHYECKHE
cBolicTBa (110
BUJIYy U COCTaBY
BEIIECTB,
BXO/JISIIINX B
COCTaB BEIECTB,
0 TEIJIOBOMY

s dekry, no
OTIPEICIICHUIO
CTETICHH
OKHUCJICHHUS
OCHOBHBIX
AJIEMEHTOB).

2.4

OO1as xapakTepuCTUKa
XMUMHUECKUX 21eMEHTOB [V A-
IPYIIBL. YTIEPO U KPEMHUHN U

Bubnnoreka
1IOK
https://m.edsoo

-WJIIFOCTPUPOBATH
B3aMMOCBA3b
OCHOBHBIX

- YCTHBIN OIIPOC
- NIUCbMEHHBIN
OIIpOC
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nX COCIUHCHUA

Tu/7f41a636

OCHOBHBIX
MMOHATUH U
MIPUMEHATD 3TU
MOHSTHUS TIPU
OIMCaHUU
BEIIECTB U MX
IIPOSIBJICHUM;

- PaCKphITh
CMBICT OCHOBHBIX
MMOHSTHMH:
XUMHYECKHI
3JICMEHT, aTOM,
MOJIEKYJIa, HOH

- PacKpbITh
CMBICI
MEepUOINYECKOTO
3aKO0Ha

J. . Menpeneen
au
pacmuppoBaTh
ero IIOHUMaHHe

(xoHTpOJIbHAS
pabora)

- IpaKTHYeCcKas
paborta

Uroro no pazneny 25
Pazngen 3.MeTaJsIbl H HX COeAMHEHUS
-XapaKTePU30BaTh | - YCTHBIN OIPOC
bubnuoreka P P Y pv
10K (omMCHIBATH) - MACHMEHHBIN
3.1 OO1ue cBoiicTBa METAJIOB 4 obmue u ompoc
https://m.edsoo (
XapaKTepHBIE caMOCTOATEIbLHA
/7412636 pasrep
XUMUYECKUE g paboTa)
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CBOMCTBaA
MIPOCTHIX U
CJIOJKHBIX
BEILIECTB,
MOTBEPIK1ast
OIMMCAaHKE
MIPUMEPOB
MOJIEKYJISIPHBIX U
HOHHBIX
COOTBETCTBYIOITH
X XUMHAYECKUX
BCIIECTB;

- MPOTHO3UPOBATH
CBOMCTBaA
BEIIECTB B
3aBUCHMOCTH OT
WX Harpy3KH,
BO3MOKHOCTH
MIPOTEKAHUS
MIPUPOTHBIX
SIBJICHUH B
pa3IUYHBIX
YCIIOBUSIX

- CONOCTaBUTH
OTHOCHTEIIbHYIO
MOJIEKYJISIPHYIO U
MOJISIPHYIO Maccy
BEILIECTB,
MacCOBYIO J0JIO

- perieHue
y4€OHBIX U
MIPAKTHKO-
OPHUEHTUPOBAHHBI
X 3a1a4




XUMHUYCCKOI'O
dIIEMEHTa TI0
dbopmyie
COCIUHEHMS,
MacCOBYIO JOJTO
BEIIIECTBA B
pactBope,
MIPOBECTH
pacueTsl 1Mo

YPaBHECHHUIO

XUMHYECKOTO
COCTOSIHUSA.
- IPOBEJICHUE, - YCTHBIN onpoc
MOATBEP)KJICHUE | - MUCHBMEHHBIN
KayecTBa COCTaBa | OMpOC
pa3IMYHbIX (KOHTpOJIbHAS
BEIIIECTB pabora)
- IPUMEHSITh - pelieHue

EuGmiorexa onepaumud YUeOHBIX U

Baxueiiine MeTaibl U UX LHOK OCHOBHOH N HPAKCTHRO”
3.2 16 MBICIUTEIbHON OPHUCHTUPOBAHHBI
COCIMHCHUS https://m.edsoo

U/TEA18636 JIESTeNbHOCTH — | X 3a/1a4

— aHaJlu3 U CUHTE3, | - IPaKTUYeCcKas
CpaBHEHMUE, pabota
00006111eHHE,
CUCTeMaTH3aIus,
BEISIBIICHHE
MPUYHUHHO-

CIICACTBCHHBIX
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CBsI3EH — ISt
W3YYCHUS
CBOICTB BEIIIECTB
1 €CTECTBEHHOT'O
TEUEHMUSI,
€CTEeCTBEHHO-
HAy4YHBIC METO/IBI
MMO3HAHUS —
HaOJII0JIcHHE,
U3MEpeHue,
MOJICTTUPOBAHUE,
AKCIIEPUMEHT
(peanbHBIN U
MBICTUTEIIBHBIN ).
- PaCKphITh
CYIIIHOCTH
OKHUCIIUTEILHO-
BOCCTAHOBHUTEIbH
BIX METOJOB
nyTeM
COCTaBJICHUS
OanaHca Oaytanca
3TOTO OajaHca.

Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kaomas cpeaa
bubnuorexa - UCTI0JIb30BaTh - YCTHBI ompoc
BemectBa 1 MmaTepuansl B B
4.1 3 HOK XUMHUYECKYIO - IMCbMEHHBIN
KHU3HH YelloBeKa
https://m.edS00 | CUMBOIMKY JUIA oTIpocC
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Tu/7f41a636

COCTaBJICHUS
dbopmyIn BeniecTB
U (U3HYECKUX
BEIIECTB;
Kiaccuuimpona
Th XHMHYECKHC
DJIEMEHTHI,
HEOpraHU4ecKre
BEIIIECTBA,
XUMHUYCCKHE
cBolicTBa (110
BUJIYy U COCTaBY
BEIIECTB,
BXOJISIIINX B
COCTaB BEIECTB,
0 TEIJIOBOMY

s dexTy, 1o
OTIPEICIICHUIO
CTETeHH
OKHUCJICHHUS
OCHOBHBIX
AJIEMEHTOB);

- MPOTHO3UPOBATH
CBOMCTBA
BEIIECTB B
3aBHCHUMOCTH OT
WX Harpy3KH,
BO3MOYHOCTH
MPOTEKAHUS

(camocTosTenbHA
s paboTa)

- perieHue
y4eOHBIX U
MIPAKTHKO-
OPHUEHTUPOBAHHBI
X 3a1a4
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IIPUPOIHBIX

SIBJICHUU B
Pa3ITUYIHBIX
YCIIOBUSAX
Wroro mo paznery 3
bubnnoreka
IHOK
P 3
C3CPBHOC BpeMA https://m.edsoo
.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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IIpunoxenue 1.
I'paduk KOHTPOIBLHBIX MEPONIPUATHIA 110 Y4eOHOMY IpeaMeTy « XUMHUD)

1 yerBepTh 2 4eTBepTh 3 yerBepTh 4 4eTBepTh roj
MepuoI
MIPOBEICHUS
OIIEHOYH OH
MIPOIIETYPBI CEHTSOpb OKTSIOpb HOSIOPb JieKaOpb ssHBaphb | (eBpab MapT anpenb Maif HUTOT
Henenm Henenm Henenm HeJeNn HeJeNn HeJeNnu HeJeNnn HeJenu HeJeNnn 0
yaeOHBIA Sl 1 1l af1] 2| §] 1|1 2| 2| 2| 2 2| 2 S| 2| 2| 3| 3] 3| 3 3| 3] &
npeaMer | xmace | 1) 2 3 4 178 %28 o] 1 3l als| 6 2| 7|8 ol 1] 2| 3 5 6 2| 8| 9 of 1] 2| 3| 4| 5| &
OcHoBHoOe 0011ee 00pazoBaHue
Xumus 8 1 1 1 1 2 1 1 1 1 2| 6
Xumus 9 1 2 1 2 1 1 1 1| 6
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