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INOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpaMma 1o XMMHM OCHOBHOI'O OOILEro OOpa3oBaHMsI COCTaBJIEHA Ha OCHOBE
TpebGoBanuii K pe3ynbTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTeNbHOM HpOrpaMMbl OCHOBHOTO
o0miero o0pa3oBaHUs, MPEICTaBICHHBIX B (peaepaibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
cTaHjaapTe ocHOBHOro obuiero odpazosanus (IIpukaz MunucrepcTa npocseienus Poccuiickoii
Oeneparun Ne 568 ot 18.07.2022 -O BHeceHun u3MeHeHUi B (heqepanbHbI TOCY1apCTBEHHBIN
o0pa3oBaTeNbHBId CTaHIAPT OCHOBHOTO o0miero oOpa3oBanwmsl), denepanpHoli paboueit
nporpamMmbl yaeOHoro npenmera «Xumus», OOII OOO u ywye6Horo miuana ['bOY OOIII noc.
KomeneBka, a Takke Ha OCHOBE XapaKTEPUCTHKH IUIAHUPYEMBIX pPE3yJIbTaTOB JyXOBHO-
HPaBCTBEHHOTO PA3BUTHUS, BOCIHMTAHHUS U COLMAIM3AUMU OOYYAIOUIMXCS, TMPEACTABICHHBIX
B paboueii nporpamme Bocnutanus ['bOY OOIII noc. Komenepka.

[IporpamMa 1Mo XMMHH Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, COCTABICHHAs Ha
OCHOBE TpeOOoBaHMII K pe3ylbTaTaM OCBOCHMsS OCHOBHasg oOpa3oBaTelibHas Iporpamma
OCHOBHOTO o0miero obOpaszoBanus, npencrtaBieHHas B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOl paboueil mporpaMmbl BOCIUTAHUS M C YU4CTOM KOHIICTIIIMU MPENOJaBaHusl Kypca
npenMera «XuMus» B 00pazoBaTesbHbIX opranu3anusax Poccuiickoit denepannu.

OBIIASA XAPAKTEPUCTUKA ITPEJMETA «XUMMHS»

[TporpaMMa 1o XMMHHU JaeT MPEACTABICHUE O MPEAMETaxX, OOIIYI0 CTPATEeTHIO0 O0YYeHus,
BOCIIUTAHHUSI W Pa3BUTHS OOYyYArOIIMXCS B paMKax y4eOHOro TIpeaMeTa, yCTaHABJIMBACT
o0s3aTenbHOE TPEAMETHOE COJepKaHue, obecrneunBaeT oOOeCledYeHHe €ero Io Kiaccam H
CTPYKTYPUPOBAHUE 110 Pa3JieiaM U TeMaM MPOrpamMM 110 XHUMHHU, ONIPEIIENISET KOJTUICCTBCHHBIC U
Ka4eCTBEHHBIE XaPAKTEPUCTHKH COJCPKAHNUS, PEKOMEHIYEMYIO MTOCIIEI0BATEIbHOCTh U3YUCHHS.
XUMHS C YUYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3CH, JOTMKa y4eOHOTo Ipoiiecca,
BO3PACTHBIX KAaTETOPHH OOYYaIOUINXCS, OMPENEIIIOT BOZMOKHOCTH MPEaMeTa Ul peau3aliu
TpeOOBaHUsI K pe3y/ibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENIbHOW MPOTpPaMMbl HAa YPOBHE
6a3oBoro oOmero obpa3oBaHHUs, a TakXke TpeOOBaHMsI K pe3yjbTaTaM OOydyeHHUs XUMHH Ha
YPOBHE IieNieil M3ydeHUus MpeaMeTa U OCHOBHBIX BHUJOB y4eOHOro mpoliecca -lo3HaBaTeIbHOMN
JESATeTLHOCTH 00YYaOIIEerocs: IO OCBOCHUIO yU4€OHOTO COJIepKaHUSI.

3HaHMe chaykuTened mupa Uisi (GOPMUPOBAHMS MHPOBO33PEHHUS O0O0Y4YaOIIErocs, €ro
NPEICTaBICHUN O MaTepUalbHOM €IWHCTBE MHUpA, OCHOBHAs POJIb KOTOPOTO 3aKIIFOYAaeTCs B
(GbopMUPOBAHUN XUMHH MPEACTABICHUN O B3aWMOIMPEBPAIICHUAX YHEPTHH U O 3€MHBIX Telax B
npupoaec, 0 MyTiax pCuICHUA, CBA3AHHBIX C HpO6JI€MaMI/I Pa3BUTUA YCIIOBCUYCCTBA —BOU IIpHUpPOAEI,
HHEPreTUYECKOM, MaTepraaIbHON U OCHOBHOM 0€30MacHOCTH, POOJIEMBbI 3/]paBOOXPAHEHUSI.

HEJIN U3YYEHUSA IPEIMETA «XUMMUS»

N3yuenune xumuu:

o0OecrieyeHHe YCJIOBUM I CaMOpPa3BUTHS W KyJIbTYpbl JIMYHOCTH, €€ oOmed u
(GYHKIMOHATIBHOTO (OPMHUPOBAHUS TPAMOTHOCTH;

BHOCHT BKJIaJl B HABBIKM MBIIIJICHUS] U TBOPUYECKUE CIIOCOOHOCTH O0YYarOIIMUXCS, HABBIKH

UX CaMOCTOSITENIbHON Y4eOHOW NesSATeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIE0BATEIbCKUX

YMEHHH, He0OOXOIUMBIX KaK B MIOBCEIHEBHOMN KM3HH, TaK U B TPO(HECCUOHATILHON JesITeIbHOCTH;

3HAaKOMCTBO €O CreUu(UKON HAYYHOTO MBIIIJICHNS, 3aKJIaAbIBAIOIIEe OCHOBBI 1IEJIOCTHOTO
B3IJISiJa HAa €IMHCTBO HPHUPOABI U 4YENOBEKa, SBJISETCS OTBETCTBEHHBIM  3TarioM
B Pa3BUTHH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YyJaroImInXCs;

cojeiicTBue (POpMUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHHUSM,
K IIPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHMYECKOe 00pa3oBaHKe 00yUYaroIUuXCsl.



OTu HampaBieHUs B OOYYEHHHM XUMHH NPUBOAAT K CHEUU(DUYECKOMY COIEPIKAHHIO
y4eOHOTO TpeaAMeTa, KOTOPBIM SBISETCS TNENAarornyeckd aJalTHUPOBAHHBIM OTpPaKEHUEM
HalpaBJIeHUs] HAYKU XMMHH Ha OIIPECIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumuu Ha ypoBHe 6a30Boro oOuiero oopazoBaHMsl, OPUEHTUPOBAHHBIM Ha OCBOEHHE
00y4aromuMuCs, COOTBETCTBYET CHUCTEME IIE€PBOHAYANBHBIX MOHATHUH XHMHHU, OCHOBaM
HEOPraHMYeCKOW XMMUU U HEKOTOPHIM BaXKHBIM ITOHATUSAM OPraHMYECKOW XMMUU.

CrpyKkTypa coaep:kaHUsl MPOTPaMMBbl MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noctyna K ee nzydeHuto. CoziepkaHue COCTOUT M3 CUCTEM MOHATUH XUMHUYECKUX JIEMEHTOB U
CHCTEM BEIIECTB, a TaKXe MOHATHH XUMHUYECKOro pexxkuma. OOecreuuBaTh 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BAHHOW JESATEIBHOCTHIO 10 IPUHIMILY I1OCIEAO0BATEILHOIO Pa3BUTHS
3HAHUI Ha OCHOBE MPEACTABICHHBIX HAa Pa3HBIX YPOBHAX TEOPETHUECKUX OCHOB!

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MeHieneeBa Kak OCHOBHBIE 3aKOHbBI XUMUU;

— Y4YEHHS O CTPOEHHM aTOMa U MEIMLIMHCKOMN CBSI3H;

[IpencraBiaeHuii 00 ANMEKTPOIUTUIECKOM TUCCOIMALINN BEIIECTB B PACTBOPAX.

Teopernueckrue 3HaHUS, OCHOBAHHBIE HA AMIIMPHYECKU IOJYYEHHBIX U OCMBICICHHBIX
¢axTax, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K Iporenype, (pyHKIMOHUpOBaHHE
GyHKLIUH 00bSACHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CBOMCTB M BO3MOYKHOCTEH MPaKTHUECKOTO
NPUMEHEHHUS U TTOJTyYSHHSI N3Y4aeMbIX BEIECTB.

OcBoeHue mporpamMm I0 XUMHHM CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTaBICHUN O
¢u3nUecKux pe3yapTaTax HAyYHbIX KapTHH MHpPa B JIOTHKE €€ CHCTEMHOH NpUPOIbI,
[IEHHOCTHOT'O OTHOLIEHUSI K HAyYHOMY 3HaHMIO MU METOJaM MO03HaHUs B Hayke. M3yuenue xumun
NPOMCXOTUT C IpPHUBICYEHUEM 3HAHUM W3 paHee M3yYCHHBIX HAYYHBIX IMPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacco» U «Puznka. 7 Kiacey.

[lpy m3ydeHUM XUMHUH TMPOUCXOAAT 3HAHUS OCHOB MEIHMIIMHCKOM HAayKH Kak o01acTu
COBPEMEHHOI'0 €CTECTBO3HAHMSA, NPAKTHUECKOW JAEATEJIbHOCTU YeNOBeKa M Kak OJHOM M3
COCTABIISIIONINX MHPOBOH KylnbTypbl. OCHOBHAs 3a/1a4a MpeMeTa COCTOUT B TOCIIEIOBATEIBHOM
cucreMe (pyHIaMEHTaJIbHBIX 3HAaHUM — (QyHAAMEHTAIbHBIX (DAKTOB, OOBSCHEHUH, TEOPUH U
TEOPHH, TOCTYIMHBIX 000OIICHHIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKOBOM HAYKH, B OOIICHUHU
C TPaAMLMOHHBIMM METOJaMH TIO3HAHUS NpPU H3YYEHUHU BEIIECTB U (DyHIAMEHTAIbHOTO
NPUHIUIA, B Pa3BUTHH W PAa3BUTHH IMO3HABATEIBHBIX YMEHUH M MX NPUMEHEHHS. B y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEeI0BATENbCKON 1eATEIbHOCTH, OCBOCHUH MpPaBUi 0€30IacHOrOo
00pamieHus ¢ BeIeCTBAMH B TIOBCETHEBHON YKH3HH.

[Tpy u3ydeHMHM XUMHM HAa yYpOBHE OCHOBHOTO OOIEro oOpa3oBaHMs Ba)kKHOE 3HAUEHUE
NpUOOpETH TaKHUe LEIH, KaK:

—TpeOyeT WHTEIEKTyaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHUHITHIO PEUICHWH, CIIOCOOHOW aaanTupoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSM JKU3HU;

—KauecTBO  OOy4YeHMsI Ha  CHCTEMaTH4yeckoe NpuoOIleHue olyyarommxcs K
CaMOCTOSITENIbHOW  TO3HABaTEIbHOM JAEATENbHOCTH, CTAHJAPTHBIM METOJMKAM TO3HaHUS,
(bOpMHPOBAHUIO HAIPABICHHOW MOTHBAIMH U PA3BUTHIO CIIOCOOHOCTEN K XUMUH;

—o0ecrieyeHre YCJIOBHH, BKIIOUeHHEe OO0y4deHMss B oOyueHHe  pa3HOOOpa3zHOU
NeSITeTbHOCTH, TIO3HAHWS M CAaMOIO3HAHWs, KIIOYEBBIE HABBIKH (KIIFOUEBBIX KOMIIETEHIIHIA),
00111e4eI0BeYeCKOe 3HAUCHUE JUISI Pa3IMYHbIX BUOB JAEATEIbHOCTH;

—TOJIICPKUBAET OOMIYI0 (PYHKIIMOHAIBHYIO U €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD, B TOM
quciIe YMEHUH OOBSCHATh U aHAIM3UPOBATh MPOOJIEMBI OKPYKAIOLIETO MHUPA, UCIIOIb3YsI 3HAHUS
U ONBIT, MOJyYSHHBIE MPH W3YYEeHUH XHMHH, TMPUMEHATh MX TPU 0OECredeHUH MpodiieM B
MOBCEHEBHOM KU3HU U TPYIOBOH €A TENBHOCTH;

—OTHOILIEHHE K YyYalluMCSl TyMaHHUCTUYECKMX OTHOLICHWH, INOHMMaHUE LEHHOCTEH,
HAYYHBIX 3HAHUH JUIsI pa3paOOTKH SKOJIOTUYECKUAX TPUHIIAIIOB TTOBEICHUS B OBITY M TPYIOBOM
NeSITeILHOCTH B LEJISIX COXPAHEHUS UX 3/10pPOBBS U OKpYKaroIlel MpUpOAHOM Cpeibl;



— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPONIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE (OPMHPOBAHUS OOIEUETOBEYECKHX IIEHHOCTEH, MOATOTOBKH K
OCO3HAaHHOMY BBIOOPY MPOGWIIS ¥ HANIPABICHHOCTH JajbHEHIIEro 00y4eHusI.

MECTO YYEBHOI'O IPEIMETA «XUMHUS» B YYUEBHOM IIVTAHE

OO01iee KOJIMYECTBO YacOB, OTBEJIEHHOE Ul M3Y4YEHHUsS XUMHUU HAa YpOBHE HayalbHOI'O
obmero odpa3zoBanusi, coctaBisier 136 yacoB: B 8 kitacce — 68 vacoB (2 yaca B Henenwo), B 9
Ki1acce — 68 gacoB (2 yaca B HEJIEINIO).

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»
8 KIIACC

Pa3zoen 1. Ilepeonauansvhvle xumuueckue nOHAMUA

[Ipenmer xumuu. Poiab XMMUM B JKM3HM 4YeJoOBeKa. XHMHsA B CUCTeMe Hayk. Tema u
BemlecTBa. du3nyeckre CBOMCTBA BEIIECTB. ArperatHoe COCTOsiHHE BemiecTB. [Ipemioxkenue o
METO/ax MMo3HaHMs B XUMUH. YncThle BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei.

ATOMBI u MOJICKYJIbl. XUMHYECKUE areMeHTbl. CHUMBOJIBI AIIEMEHTAPHBIX
351eMeHTOB. [IpocThie U ci10XKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumnueckasi ¢opmyna. BaneHTHOCTh aTOMOB XHMMHUYECKHX  3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTENIbHASL MOJIEKYJIIpHAs
macca. MaccoBast 10JII XUMHYECKOTO 3JIEMEHTA B COSTMHEHHSIX.

KonnuectBo BemectBa. Monb. MossipHas macca. B3aumocBsi3b KoJMuecTBa, Macchl U
Yrcia CTPYKTYPHBIX BeHecTB. Pacuetsl mo ¢popmyam pe3ylbTaToB pe3ynbTaToB.

dusnuecKkue MU MEXaHUYECKUE SIBICHHMS. XUMHUECKass peakuus U ee IMpHU3HAKU. 3aKOH
COXpaHEHHMsI MacC BEIIECTB. XHUMHUECKHEe YypaBHeHUs. Kiaccupuramms SKOHOMHUYECKOTO
BO3/ECUCTBUS (COETMHEHNUS, pa3I0KEHNUs, 3aMEHbI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYAOH, TpaJAUIIMOHHBIE paboThl B TaOOpaTOPHH M TPUEMBI
oOpamieHus ¢ 1a00opaTOpHBIM 000pyIOBaHMEM, M3y4YEHHE M ONUCaHHE (PU3NYECKHX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOMIOEHNE 3a (PU3MUECKUMH BeEleCTBaMH (IJIaBICHHE
BOCKa, TasHHUE JIbJ]a, PACTUpaHUE caxapa B CTYIKe, KHUIIEHHE M KOHJEHCAllUs BOJbI) H
XUMHYECKIMH  BeIIeCTBaMH  (TOPEHHWE  CBEYHM, TIPOKAIIMBAHHE MEIHOW  IPOBOJIOKH,
B3aUMOJICIICTBME MeNa ¢ KHCIOTOW) HaOirofeHue, HaONIOJeHHEe W ONHCAaHHE IPU3HAKOB
NPOTEKaHUS BO3ACHCTBHS (pa3ioXKeHHE caxapa, B3aMMOJCHCTBHE CEPHOU KHUCIOTHI C XJIOPUIOM
Oapusi, pasnoxenue ruapokcuna meau (ll) mpu HarpeBaHuu, B3auMoneHCTBHE XKenesa C
pactBopom TBepaot memau ( Il )), cmoco® wu3ydeHuss pa3aeneHusi CMECel: C MarHUTOM,
¢GWIbTpOBaHMEM, BBIIAPUBAHUEM, TUCTUIUIALUEH, Xpomarorpaduei, NpoBEJEHUEM OUYUCTKH
MOBAPEHHOW COJM, HAONIONEHHWEM ¥ ONKCAHWEM pe3yJbTaTOB TIPOBEJCHHS  OIIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHMs Macc, CO3JaHMUs MOJIeJIel MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeAcTaBUTEIM HEOPraHUYECKHUX BellleCTB

Bo3znyx — cmech raza. CocraB  Bo3ayxa. Kucmopon — ameMeHT W mpocToe
BeniecTBo. Haxoxaenue kucinopoaa B npupoje, Gu3nyeckue 1 XuMUYECKHe CBOMCTBA (peakuuu
ropenust). Oxcunpl. [Ipumenenue kuciopona. CriocoObl NOTYYEHUsT KHCIOPOa B 1a00paTopusx
1 Ha npou3BojicTBe. KpyroBopot kuciopoaa B mpupoge. O30H — aJutoTporHass MOAUPUKAIIHS
KHCIIOpOo/a.

TermoBoit >PQEeKT XUMHUECKOTO COCTOSIHHS, TEPMOXHMHYECKHE YpPaBHEHHUS, DK30- U
HHJIOTEPMHUUYECKHE COCTOSHUSA. TOIUIMBO: Yrojib M METaH. 3arps3HeHHe BO3]lyXa, CTEleHb
MapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.



Bonopon — snemeHT u mpoctoe BemiecTBO. Haxokmenue B mpupone, (PpU3MYECKUX u
XUMHUYECKHX CBOMCTBAX, MPUMEHEHUH, CIIoco0ax monyueHus. Kucinorel u comnu.

MoutsipHbIii 00beM Ta3a. PacueéThl 10 XUMHUYECKUM YPaBHECHHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopsl. HacwiieHHble 1
HEHACBIIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi 70Jis BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBAa BOAbl. OcHOBaHMSA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojbsl B mpupoje. 3arpsi3HEHHE OKpykawomied cpeasl Boa. OxpaHa u
OYMCTKA BOJBL.

Knaccudukanus Heopranmyeckux coenuHeHuidd. Okcunbl. Kiaccudukaius OKCHIOB:
oJieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIC) U HecosieoOpasyroue. HoMmeHnkmarypa
OKcUI0B. DU3NUECKre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHue okcuaoB.

OcnoBanust. Knaccudukanus OCHOBaHMI: 1ICJI0YHN u Hepellaemble
ocHoBaHusi. Homenkiarypa ocHoBaHU. OCHOBaHBI busnueckue u XUMUYECKUE
cBoiicTBa. [lonydyeHne ocHOBaHUH.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinor. @u3ndeckue U XUMUYECKUE
cBoiicTBa KucioT. Psag akruBHoct MetaiuioB H. H. bekerosa. [lonydyeHue KUCiaoTsl.

Conu. Homenkiatypa coseil. @usndeckue U XuUMuuyeckue coictBa conu. [lomydenue
COJICH.

['eneTndeckas CBsA3b MEX/IY KJacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm

KaueCTBEHHOE ONpEJCICHUE COAEpKAaHMSI KUCIOpoJa B BO3JyXe, IoJyueHue, coop,
pacrio3HaBaHUE W HM3YYCHHE CBOMCTB KHCJIOpOAa, HAOJIOJCHHE B3aUMOJCUCTBHUSI BEIIECTB C
KHUCIIOPOJIOM U YCIIOBHII BO3HMKHOBEHHUS U TOBBINICHUS TOpeHUs (mokapa), 03HAKOMIICHHE C
BBIOOPKAMH OKCHJIOB M OMHCAHUE MX CBOMCTB, MOJy4eHHE, COOp, paclio3HaBaHUE M H3yUYCHHUE
CBOMCTB OKCHIOB (ropenue), B3aumojueiictBus BenukoOpuranuu ¢ oxcumom meam (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUACOMATEPUAIOB), HAOII0eHHE 00pa3lloB BEIIECTB, BXOISAIINX B
coctraB 1 Monb, HCCIEJOBAaHHME PACTBOPEHHUS BEIIECTB C Pa3IUYHOH PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACICHHOM TEMIIEPATYpOM JOJIE pacTBOPEHUS BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaljamMu (HaTpueM M KalbllieM) (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), UCCIEIOBAaHUE OOpPAa3I[0OB HEOPraHUYECKHX BEIIECTB Pa3IMYHBIC KIIACCHI,
HaOII0/IeHUE 32 U3MEHEHHEM OKPACKH WHIMKATOPOB B PACTBOpPAX KHUCIOT W IIEeNoYeH, u3ydeHue
B3auMmoieiictBus okcuaa mean (11 ) ¢ pacTBOpoM CepHON KHCIOTBI, KHCIOT C METalaMH,
OBICTpast HeUTpaTu3alus, TOTyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJJTHOTO METaslia
JIPYTUM W3 PacTBOpa TBEPIOTO BEIIECTBA, PEIICHHE JKCIIEPUMEHTAJIBHBIX 3a7ad IO TeMe «
BaxkHeiire Kj1accbl HEOPraHUYECKUX COCAUHEHUIN».

Ilepuoguyecknit 3axkon u  Ilepuoamyeckas cucremMa no 3JIeMEeHTaM
. U. MenaeneeBa. CTpoeHue aToMoB. XHUMHYeCKast cBsi3b. OKHCJIMTEIBLHO-
BOCCTAHOBHMTEJIbHbIEC COCTOSTHUS

[TepBble MepHI MO OpraHU3aIlMy MUIIEBHIX AJIEMEHTOB. [IpenioxkeHre o TpyIe CXOMHBIX

3JIEMEHTOB  (ILEJIOYHBIE W ULIEJTOYHO3EMENbHbIE  METalIbl,  TaJOreHbl,  HHEPTHHIE
ra3bl). DJ€MEHTBI, cojiepKaliue aMpoTepHble OKCUABI U TUAPOKCUIBL.
[lepuonuueckuit  3akoH. [lepmoguueckas  cucrema yIpaBICHUS 3JIEMEHTaMHU

. 1. MeunneneeBa. KopoTkonepruoanas u anmuHHoneproaHas Gopmsl [leproaunueckoit cucteMsl
ocHOBHBIX »dyieMeHTOB JI. M. Menneneesa. Ilepuonsl u rpynnbl. DPU3HYECKUMH CMBICHT
IIOCJIEIOBATEILHOTO HOMEPA, HOMEPOB MEPHUOOB U TPYIIIIBI JIEMEHTOB.

Crpoenne aromoB. CocraB aToMHBIX dnep. M3otombl. OnekTpoHsl. CTpOUTEIBCTBO
AJIEKTPOHHOTO 00070uka aTtomMoB mepBbix 20 snemeHToB Ileprognyeckoit  CHUCTEMBI
J. W. MengeneeBa. XapakTepuCTHKa XUMHYECKOIO »3JIEMEHTa IO €ro IOJOKEHUI0 B
nepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB 3JIEMEHTAPHBIX JIEMEHTOB, METAJUINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MepruoiaM.



3HaueHUe NEPUOANYECKOIrO 3aKOHA M NEPUOAMYECKON CUCTEMBI SIBJISAIOTCS DJIEMEHTaMH
pa3BuTUA Hayku U npakTuku. J[. . MenaeneeB — y4eHbIN U rpaskJaHNH.

XuMuyeckas cBs3b. KoBanentnas (monsipHas u HENoJsipHas)
CBSI3b. DJIEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3JIeMEHTOB. MloHHAas CBA3b.
Crenenn okucaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC cocrosuus. [Ipouecchr

OKHCJICHUS U BOCCTaHOBJICHUA. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm

U3y4eHHE OOpa3IOB BEIIECTB METANIOB M HEMETAIIOB, B3aUMOJACUCTBHE THUIPOKCHIIA
MHKa C pacTBOpaMU KHUCJIOT M IIEJOYEH, TMPOBEACHUE OIbITOB, WJUIIOCTPUPYIOIINX
BO3HUKHOBEHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX SIBJICHUN (TOpPEHHE, PEXKUM PA3I0KEHUS,
COCTMHCHMS ).

Mesicnpeomemmnle ceasu

Peanuzanus MeXnpeaAMETHBIX CBs3ed MPHU M3yYEHUU XMMHU B 8 KIJIACCE OCYIIECTBISETCS
MOCPEJICTBOM ~ KCHOJb30BaHUSI KAaK €CTECTBEHHO-HAYyYHBIX TOHSATHH, Tak ¢  IOHSITHUH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI JIETKMX BELIECTB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHATHS: HAy4YHbIC (DAKTBI, THIOTE3a, TEOpHs, 3aKOH,
aHalW3, CHUHTE3,  KIacCHpHUKalus, MEePUOJUYHOCTD, HalIoIeHue, HKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHUE.

Ouzuka: Marepus, aTroM, OJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaauoaKTUBHOCTb, MOJIEKYJa, CPEAHUIN 3apsjl, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIeCTBA, ra3, pu3ndeckas BeIMYNHA, BETUYMHA U3MEPEHHS, KOCMOC, TIJIaHeTa, 3Be3/1bl, ComHIe

buonorus: porocunres, Apixanue, bruocdepa.
['eorpadus: atmocdepa, ruapocdepa, MoJe3HbIE UCKOTIAEMBIE, TOPHBIE TIOPO/IbI, TOJIC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KUIIACC

BemiecTBo u XuMHuueckasi peakums

Ilepuognuecknii  3akoH. Ilepuoguueckas  cuctema yIIpaBJICHHUS JJIEMEHTaMU
J. U. MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTb B CBOMCTBE PACKPBITHS 3JIEMEHTOB
NIEPBBIX TPEX NEPUOJIOB, KNS, IPEBPALEHUI U UX COEIUHEHUN B COOTBETCTBHUH C MOJIO)KEHUEM
211eMEeHTOB B lleproanyeckoi cucteMe U NOCTPOEHUN UX ATOMOB.

CrpoeHne BemIECTB: BUIBl XUMHYECKHMX CBA3€H. THIBI KPHUCTANIMYECKUX PELICTOK,
XapaKTEepU3yIOIIMe CBONWCTBA BELIECTB MO TUITY KPUCTAJUIMYECKOM PEIIETKH U BUAY XUMHUYECKON
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHUYECKHX BEHIECTB. XHMMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3iIMYHBIM KJIAacCaM HEOPraHMYECKUX COEAMHEHUH, F€HETHUYEeCKas
CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanus Bo3aeicTBUs BCIEACTBUE PA3NIMYHBIX MPUYHMH (IO MPUYUHE U COCTaBY,
BO3HHUKAIOIIEMY B SBICHHIX, MO TemIoBoMy 3(dekTy, Mo NpUYMHE CTENEeHU OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB, MO OOpPaTHUMOCTH, MO MOCIEAOBATEIBLHOMY KaTalu3aTtopy). DK30- U
SHIOTEPMUUYECKUE COCTOSIHUS, TEPMOXUMHUUECKHE YPABHEHUS.

[Ipennoxenne o pexuMe 3KOHOMHUYEcKoro pexuma. I[lonstue o0 o00paTUMbBIX H
HEOOpaTHUMBIX MUIIEBBIX peakuusax. lIpennokeHne O TOMOIEHHBIX M T'eTepPOreHHBIX
peakumsx. lIpennoxenne o karanmse. [IpemioxkeHne 0 XMMHUYECKOM paBHOBeCHH. DakTOpBHI,
BIIMSIOLINE Ha CKOPOCTh SKOHOMHUYECKOTO COCTOSIHUSI U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE COCTOSIHUS, DJIEKTPOHHBIN OajaHC, OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE cocrosiHus. CocTaBiIeHHUE METOINYECKUX OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIBHBIX METO/IOB C MCIIOJIb30BaHHEM MeTo/1a OanaHca OanaHca.



Teopust 3MEKTPOIUTUUECKON JUCCOLUALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHU3M AMCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU XMMHUYECKUMHU CBA3sIMU. CTENeHb
nucconanuu. CUIIbHBIE U CI1a0ble 3J1EKTPOIUTHI.

Peakiun uoHHOro oOMeHa. YcioBUS NPOTEKaHMs HOHHOTO OOMEHa, IOJIHble U
COKpaIlICHHbIE MOHHBIC ypaBHeHUs. CBOMCTBA KUCIOT, OCHOBAHUM M COJIEH B CYIIECTBYIOIIMX
JNEKTPONIMTUYECKUX aucconnanuax. KadecTBeHHble coOcTOsiHMS Ha HWOHBL IIpemiokenne o
THJIPOJIA3E COJIH.

Xumuueckuii IKcnepumenm

o0ciieZloBaHUE C MOJENSMU KPUCTAJUIMYECKUX PELICTOK HEOPraHWYECKHX BEILIECTB -
METAJUIOB M HEMeTauloB (rpadura M anMasa), CJIOXKHBIX BEHIECTB (XJOpHaa HaTpus),
UCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOIO pEXUMa OT BO3ACUCTBHS Pa3INYHBIX
(akTOpOB, HCCIIEAOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCOB JUCCOLUAINH
KHCIIOT, LesIoueil U coieil (BO3MOKHO UCIOIb30BAHNE BUIE0 MAaTEPUaIIbl), IPOBEAECHUE OIIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUSI HOHHOrO oOMeHa (00pa3oBaHHE OCAIKH, BBIJCICHHE
raza, oOpa3oBaHHE BOJbl), OMNbITHI, WJUIIOCTPUPYIOLIME IPU3HAKK  OKUCIUTEIIBHO-
BOCCTAaHOBUTENIBHBIX IMPOLECCOB (ropeHue, Pexxum pa3ioeHus, COeIUHEHUs), paclo3HaBaHHUe
HEOPraHMYECKUX BEIIECTB C IIOMOIIbK0 KAa4deCTBEHHBIX 3apsAJO0B Ha MOHBIL, pELIECHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl H HX coeiMHEHUSs

OO01ue XapakTepUCTUKU TajoreHoB. OCOOEHHOCTH COXpaHEHHUs aTOMOB, XapaKTEepHbIE
crennieHd  okucieHus. CtpoeHne M (U3MYECKHE  CBOHCTBA  NPOCTBIX  BEUIECTB  —
rajJloreHoB. XHMMHUYECKHE CBOWCTBa IO THUIY XJiopa (B3aUMOJEHCTBHE C MeTalslaMu,
HeMeTallaMM, wienouamu). Xnopsogopoa. ConsiHas KHCIOTa, XHMHYECKHE CBOMCTBa,
IIOJIy4eHue,  IpuMeHeHue. JleictBMe  xyiopa M XJOPOBOAOpOAA  Ha OpraHu3M
4esioBeKa. BaxkHenme XIopuasl U MX HaX0XKICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHTOB VI A-rpynnbel. OCOOEHHOCTH COXpaHEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUECKHe CBOICTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJI U Cepbl. AJUIOTPONHbIE MOAM(PHUKALMU KHUCIOpPOJa U cepbl. XMMUYECKUE CBOMCTBA
cepel. CepoBomopos, cTpoeHHe, (U3MUecKHe M XHMHUYecKHe CBoicTBa. OKCHABI Cephl
NPEJICTABISIIOT COOOM KHUCIOTHBIE OKcuabl. CepHasi KuCIOTa, (PU3MUECKHE U XUMUYECKHE
cBo¥icTBa (00IIMe MpeACTaBUTENN Kiacca KUCIOT U 0coOble cBOMCTBA). XMMHUYECKHE SIBICHUS,
BKJIIOUEHUE B OCHOBY IPOMBIIUIEHHOIO IOJIyY€HUs CEpHOW KHCIOTHI. llpuMeHeHue cepHoil
KucinoTel. Conn cepHO KUCIIOTHI, paBHas peakius Ha cyib(ar-uoH. HaxoxaeHue cepel U UX
COEIMHEHUHN B IPHUpOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COCIUHEHUSIMHU CEpBI
(KMCIIOTHBIE 10°KIH, 3arpsI3HEHUE BO3/lyXa U BOJOEMOB), KaK €ro MnpeloTBpaTUTh.

OOmass xapakTepucTuka 371eMeHTOB V A-rpynmnbl. OCOOEHHOCTH COXpaHEHHsI aTOMOB,
XapakTepHble CTENEHH OKHUCIEHHs. A30T pacHpocTpaHseTcss B NpUpoie, (U3UUYECKUMHU U
XUMHYECKMMH cBoiictBamu. KpyroBopor a3ora B mnpupoje. AMMuak, ero (usnueckue u
XMMHUYECKHE CBOWCTBa, NoJydeHue u mnpumeHeHue. Comum amMmuaka, uX (HU3UUECKUE U
XUMHYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakiusi Ha HOHbl aMMMaka. A30THas
KHCJIOTa, €€ MoJlydyeHue, (U3N4Yeckue M XUMHUYECKHe CBOicTBa (00IIMe Kak INpeiCTaBUTEIH
KJlacca KHCJIOT U OTJIMYMTENbHBbIE CBOWCTBA). VMcmonb30BaHME HUTPATOB U COJM aMMHaKa B
KayecTBE MUHEpPAIbHBIX YyAOOpeHH. XHMHYECKOe 3arpsi3HEHHE OKpYKalollel cpejbl
COETMHEHUSIMU a30Ta (KUCIOTHBIE I0K/IU, 3arpsi3HEHUE BO3/IyXa, MOUBHI U BoJI0eMOB). Docdop,
atoTponHsle Moaudukamun Gocdopa, pusnyeckre u xumMuieckue cporictBa. Okenp gocopa
( V) u docdopnas kuciora, puznueckrne 1 XUMAYECKHE CBOMCTBA, moiydeHue. Mcnonb3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapaktepuctuka 3meMeHToB [V A-rpynmnbel. OCOOEHHOCTH COXpaHEHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHs. YTIIepoJ], alJIOTPOIHbIE MOAN(DUKAILINH, PACIPOCTPAHEHUE B
npupone, ¢GU3NYECKue M XUMHUYecKHe cBoiicTBa. AjcopOuus. KpyroBopoT BBINOJHSETCS B
npupoze. OKcuapl Xjia0pa, uX Gpu3nuecKkue U XUMHUUYECKHE CBOMCTBA, NEHCTBHE HA )KUBbHIE



OpraHu3MBbl, MOJYYEHUE M TNPUMEHEHHUE. DKOJOTHMUYECKHE MPOOIEeMbl, CBS3aHHBIE C OKCHIAOM
Bo3ayxa ( IV ), runotesa riobanbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3¢ dekT. YrompHas
KUCIIOTAa W €€ CONMM, HMX (HU3MYeCKHe W  XMMHUYECKHEe  CBOKMCTBA,  IOJIy4eHHE U
npuMeHenne. KauecTBenHas peakuus Ha kKapOoHaT-uoHbl. Vcnonb3oBaHne kapOOHATOB B OBITY,
MeUIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBOHaUaNIbHBIC TOHATHS 00 U3MEPSAEMBIX BEIIECTBAX, KaK O COCMHEHHUAX OKPYKarOIIEH
cpedbl (MeTaH, 3TaH, TUJICH, AlETHJICH, TAHOJ, IIMLEPHUH, YKCycHas Kuciota). Ilpupoansie
UCTOYHHMKH YTJIEBOJIOPOJOB (Yrosib, HPUPOIHBIN Ta3, He(TH), MPOAYKTHl HX MepepaboTKu
(OeH3uH), MX poib B OBITY W TPOMBIIUICHHOCTU. lIpennoxeHne O MKU3HEHHO BaXKHBIX
BEILIECTBAX: JKUpax, Oelkax, yrieBoJaXx — W HMX POJIM B JKU3HH deloBeka. MarepuaibHoe
€/IMHCTBO ¥ HEOPTaHWYECKHE COCAMHEHUSI.

Kpemuuii, ero Qusuyeckue u XUMUYECKHE CBOMCTBA, MOJIyYeHHUE u
npumMeHenne. CoequHeHus: KpeMHust B npupoze. O0ume npeacTaBieHuss 00 OKCUAEe KPEeMHUS
( IV ) u kpemuueBoir kuciore. CHIUKAThl, HX HCIOJH30BAHUE B ObITY, B

MIPOMBINIICHHOCTH. BaykHel e cTpouTenbHbIe MaTepUalIbl: KepaMUKa, CTEKIIO, IIEMEHT, OETOH,
xkene300eToH. [IpoGnembl  6e30MacHOTO  HMCIHOJIb30BAaHUS CTPOMUTENBHBIX MAaTepUajoB B
MMOBCEIHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm

UCCIIEIOBaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISIHOW KHCIIOTHI,
MPOBE/ICHUE KA4YE€CTBEHHBIX COCAMHEHHH Ha XJIOPUA-UOHBI M HAOIIOJCHUE TNPU3HAKOB HUX
MPOTEKaHUs, SKCIIEPUMEHTHI, OTpaKeHUE (PUBNYECKUX U XUMUYECKHUX CBOMCTB TaJIOTEHOB M MX
COEIMHEHUIN (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHHE C O0pa3namu
XJIOpUIOB (TaJOreHUI0B), O3HAKOMIIEHHE C 00pa3laMu. Cepbl U UX COCTUHEHHUSIMH (BO3MOXKHO
UCTIOJIb30BaHUE BHUICOMATEPUAIIOB), HAOJIOJCHHE 3a IPOLECCOM OOYIIIMBaHUS caxapa MOJ
JIEMCTBUEM KOHILICHTPUPOBAHHON CEPHOM KHUCJIOTHI, HM3YUYEHHE SKCILUIyaTallMOHHBIX CBOMCTB
pa30aBiIeHHON CEpHOM KHUCIIOTHI, NPOBEIECHUE KAaueCTBEHHOIO pEXHMMa Ha Cyilb(paT-uOH U
HaOJIO/IeHUE TMPU3HAKOB €€ MpOTeKaHus, HaOIroJeHHe ¢ (PU3UYECKMMH CBONCTBaAMH a30Ta,
dochopa m WX coeauHEHHHA. (BO3MOXXHO WCIOJIH30BAHUE BHJICOMATEPUATIOB), BBIOOpKAMH
a30THBIX U (QochopHBIX YIOOpeHHUid, moixydeHue, cOOp, pacro3HaBaHHE U W3YYEHHE CBOWCTB
aMMHaKa,lPOBEJICHUE OT/ACIBbHBIX 3TAallOB Ha WMOH aMMOHHS HW Qocdar-uoHa U HU3YyUYCHHE
MPU3HAKOB UX MPOTEKaHUs, B3aUMOACHCTBUS KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEJbIO
(BO3MOYXHO MCIOJIb30BaHUE BHUIEOMATEPUANIOB), U3YUEHHE MOJIENEeH KPUCTAIUIMUECKUX PEIIETOK
anMasa, rpaduta, QysiepeHa, MpoBeleHUE MPOLEAYPhl aICOPOIIMH PACTBOPOB STUX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U HCTOYHUKOM TMPOTHBOTa3a, IMOJy4deHue, cOop, Hu3y4deHue,
pacno3HaBaHUE M OINPEJCICHUE CBOMCTB YIJIEKUCIOrO Tra3a, IMPOBEJECHUE KaueCTBEHHBIX
BBIOPOCOB KapOOHATa U CHJIMKAT-UOHOB U M3yUYE€HHUE TIPUHIIUIIOB WX MPOTEKAHHUs, O3HAKOMIICHUE
C TMPOU3BOJICTBOM CHJIMKATHOM NPOAYKIMHU, PEUICHUE SKCIEPUMEHTANbHBIX 3aa4 IO TEMeE
«Baxxueimme HeMeTaUIbl U UX COCIUHECHHS».M3yUeHHUE MOJIeNiel KPUCTATHYECKUX PEIICTOK
anmaza, rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C  aJcopOIMeill pacTBOpPOB  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM W METOJAOM TPOTHUBOrasa, IMOJy4YeHue, cOOop, pacrmo3HaBaHUE U
WU3y4EHUE CBOWCTB YIJIEKUCIOTO Ta3a, IPOBEACHHE KAYECTBEHHBIX YIJIEBOAOPOJOB HA
KapOOHAThl W CHJIMKAT-MOHBI W W3y4YEHWE TMPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIICHHE C
MIPOU3BOJCTBO CHUJIMKATHOM MPOAYKLIHMH, PELICHWE SKCIEPUMEHTANbHBIX 3a/Jau 10 TeMe
«Baxueimme HeMETaUIbl U UX COCIMHCHHS».M3yUYeHHUE MOJIEICH KPUCTAJUTMUYECKUX PEMICTOK
anmaza, Tpaduta, ¢yepeHa, O3HAKOMIIGHME C  aJcopOIMell pacTBOPOB  BEIIECTB
aKTHBUPOBAHHBIM YIJIEM W METOJAOM TIPOTHMBOras3a, IOJydeHHe, cOOp, pacrmo3HaBaHHWE |
M3yYEHUE CBOWCTB YIJIEKUCIOTO Tra3a, IMPOBEACHUE KAaueCTBEHHBIX YIJIEBOJOPOAOB Ha
KapOOHAThl W CHJIMKAT-MOHBI M W3y4Y€HWE TMPU3HAKOB HMX MPOTEKAHUS, O3HAKOMJICHHE C
MPOU3BOJCTBO CUJIMKATHOM MPOIYKLUHH, PEIIEHWE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«Baxueimme HEMETaUTbl U WX COCIWHEHHUS».03HAKOMJIEHHE C TPOU3BOJICTBOM CHIJIMKATHOU
MPONYKLHH, PEIICHUE SKCIEPUMEHTANbHBIX 3a/lay No Teme «BaxHeilne HeMeTawibl U HuX



COCIMHEHUS».03HAKOMIICHHE €  MPOM3BOJACTBOM  CHJIMKATHOM  NPOJYKIUMH,  pEIIEHUE
AKCIIEPUMEHTAIbHBIX 3aa4 Mo TeMe «BakHeillire HeMeTaIbl U UX COCIUHEHUSI.

MeTaJliIbl M X COCAUHEHUS

OO6mias xapakTepucTHKa 3j1eMeHToB J[. — Marepuanbl HA OCHOBAHUM UX PACIIONIOXKEHUS B
[lepuoauueckoit cucreme snementoB [[. M. MenaeneeBa u HampsbkeHue atroMoB. CTpoeHue
MeTauioB. MeTtaminueckas CBSI3b u MeTaJuIndecKas KpUCTaJUTHYecKast
pemeTKa. DJIEKTPOXUMUYECKUN psAJl HANpPSIKEHHBIX MeETAIoB. DU3HUYeCKHe M XUMHUYECKHE
cBoiictBa MetayimioB. OOmue crmocoObl MONyYeHHS METaIoB. lIpemioxkeHne Mo PEMOHTY
OCHOBHBIX MaTepuajoB, CIOCOObI 3amuThl UX OT mnoBpexzaeHus. CraBel (CTalnb, YYryH,
JIOPATIOMHUHMIA, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIJICHHOCTH.

[[{emounble MeTayuibl: moJiokeHHe B Ileproanueckoil CUCTEME OCHOBHBIX 3JIEMEHTOB
. Y. MenneneeBa, CTpoeHUE UX aTOMOB, HAX0XKJICHHUE B Ipupoje. Gusndyeckue 1 XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[llenoyHo3emenbHbICE METAUIBl MarHuid W Kajabluii: mnojoxkeHue B Ilepuomnueckoit
CHCTEME C UCIOJb30BaHueM AieMeHTOB . M. MeneneeBa, CTpO€HHE UX aTOMOB, HAXO0XKIEHUE B
npupoje. Pusnyeckne U XMMUYECKHUE CBOMCTBA MarHus U siBJieHUsA. BakHellue cOoeuHEeHus
(oxcua, ruapokcu, coyin). KECTKOCTh BOJBI U CIIOCOOBI €€ OrpaHUYCHHUSI.

AJIIOMUHUI: TOJIOKEHUE B TMepuoauueckoil cucreme sneMmentoB JI. M. Menpeneesa,
CTPOCHHE aTOMa, HaXOXKJeHUE B mpupoje. Ou3ndeckne U XMMUIECKHUE CBOMCTBA MOBEPTaOTCS
BO3/EHCTBUIO. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH A BIHSIIOT.

Kene3o: nosioxkeHue B nepuoandeckon cucreme 3neMeHToB /. 1. MenaeneeBa, ctpoeHue
aToma, HaxoxjaeHue B npupoae. dusznueckue M XUMHUYECKHME CBOWCTBa xene3a. OKcHIbI,
THIPOKCHIbl U TBepabie BemiectBa skene3a ( 11 ) u sxemesza ( Il ), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuit Ikcnepumenm

O3HAKOMJICHHE C OOpa3laMy METaJIOB U CIUIaBOB, UX (DU3MUYECKUMH MPOSBICHHUIMH,
UCCJICIOBAHUE  PE3YJIbTATOB  KPUCTAUIOB  METAUIOB  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIOB), B3aUMOJICHCTBHE OKCHUIOB METAJUIOB M HATpus C BOJOW (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, MPOIECCa TOPEHUS
JKene3a B KUCIOPoJe (BO3MOXKHO HCIIOJIb30BAHHME BUJCOMATEPHANIOB) , MPU3HAKH MPOTEKAHUS
Ka4eCTBEHHBIX Pa3psI0B Ha WOHBI: MarHWsi, UCTOYHHMKH, BKIIIOYArOT, UHKA, xkene3a (1l ) u
xkenesa (111 ), menu (11 ), HabmroieHue U omrcaHue MPOLECCOB TOPEHUSI HOHAMU HATPHUSI, KaJUs
U HCTOYHHMKOB (BO3MOXHO WCIOJB30BaHUE BHUICOMATEPUATIOB), HMCCIEIOBaHUE aM(pOTEPHBIE
CBOMCTBAa THUJPOKCUIA BO3JCHCTBYIOT M THUAPOKCHAA LUHKA, PELICHHWE SKCIEPUMEHTAIbHBIX
3a7a4 no teme «BaxkHemme MEeTaJUTbl M UX COCTUHEHHUS.

XuMHus U OKpPY:KaOLAs cpeaa

BemiectBa u mMartepuanbsl B TOBCEAHEBHOM KM3HU yeloBeKka. be3onmacHoe HUCMoab30BaHHE
BEIIIECTB U BO3/IelicTBHE B ObITY. [IepBast MOMOIIL MTPU 03KOTax U OTPABIICHHUSX.

XUMHYECKO€e 3arpsi3HEHUE OKPYKaIolIeil cpenbl (MpeaenbHas A0MycTUMas KOHIEHTpaIus
BeniecTs, Aanee — [1/1K). Pons XxuMuu B pemieHHH S3K0JI0rHUECKUX Ipodiiem.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pas3oB MaTEPHAIOB (CTEKIIO0, CIIJIaBbl METAJIJIOB, MTOJIMMEPHBIC MAaTEPHAIIHI ).

Mescnpedmemmnnie céasu

Peanu3anus MexXnpeaMeTHBIX CBS3€W MPHU M3YYEHHHM XMMHM B 9 Kilacce OCYIIECTBIISETCS
MOCPEJICTBOM ~ MCHOJb30BaHUSI KAaK €CTECTBEHHO-HAyYHbIX TOHATHH, Tak M  TOHITHUH,
SIBJISTFOIITUX CSI CUCTEMHBIMH JIJIs JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TMOHATHS: HAay4Hble (DAKThl, THIIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHWHTE3, Kilaccupukanus, TEPHOIUIHOCTh,  HAOIIOJICHHE, AKCTIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHHUE, MOIEIb, SIBJICHHE, TAPHUKOBBIHN 2(h(EKT, TEXHOIOTHsI, MaTEPHUATIBI.



®dusnka: wmarepusi, aToM, OdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, OJJICKTPUYECKUM 3aps]l, MPOBOJHUKH, IOJYNPOBOJAHUKH,
TURIIEKTPUKU, (POTOIJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSHUE BEIIECTBa, Ias,
pacTBOpPEHHE, PACTBOPUMOCTD, KPHUCTAIMYECKAs. PEHICTKA, CIUIABBI, (PU3NYECKUE WU3MEPCHUS,
IIPOU3BOHBIE U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIaHETa, 3B€3/1bl, CONHIIE.

buonorust: ¢orocunres, apixanuwe, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, mojae3HbIe HCKOMAEMbIE, TOPHBIE TTOPO/IbI, TOJIE3HbIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

2. IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI YUYEBHOI'O NPEJIMETA
«XHUMMHUS»

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pPE3yNbTAaThl OCBOCHHUS MPOTpaMMbl 0a30BOM 00pa30oBaTEIHLHOM OCHOBHI B
xoJie 00yueHus: B €IMHCTBE 00pa30BaTeNbHON U BOCIUTATEIHLHON JEATEIIbHOCTH B COOTBETCTBHH
C BKJIIOYCHUCM COLNMUOKYJIBTYPHBIX MW JYXOBHO-HPAaBCTBCHHLIX HCHHOCTeﬁ, IMPpOBOAVMMEBIX B
oOmiecTBe COOMIOACHHUS W HOPMaMH TOBEICHHUS U COOJNIIOJIEHUS Mpollecca CaMOMO3HAHMS,
CaMOpa3BUTHUA U COLMATN3ALUHU 00yUYarOIINXCS.

JIn4HOCTHBIE pe3yNIbTaThl OTPAXKEHUSI CHOCOOHOCTH 00YYaOIIUXCSl PYKOBOAUTH CUCTEMOMN
IIO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaIII/Iﬁ H paClIupCHUs OIlbITa ACATCIBHOCTH Ha €€ OCHOBC, B
TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOTr0 BOCIIUTAHMS

LIEHHOCTHbIE OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY U HAYYHOMY
HacJICAUKO, IIOHMMAaHHUE 3HA4YCHUA XUMHYECKOHN HayKu B COBpCMCHHOﬁ KHU3HU O6III€CTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHOU MHGOpMaIUell 0 MEpeqoBBIX TOCTHKEHUSX U OTKPBITHIX
MI/IPOBOfI A OTEYSCTBECHHOM XUMHHU, 3AaUHTECPCCOBAHHOCTL B HAYYHBIX 3HAHHAX O yCTpOI\/'ICTBaX
MUpa U 00IIIeCTBa;

2) BbIcLIee 00pa3oBaHue:

MPEACTABICHUE O COLMAIBHBIX HOPMax MW IMpaBUJaX MEXIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHo-
HCCIIEIOBATENLCKOM, TBOPUYECKOM U APYTUX BHUIAX AEATEIHLHOCTH, MTOJATOTOBKE K pa3HOOOPa3HOM
COBMECTHOM ACATCIBHOCTH IPU BBIITOJIHCHHUUN y‘~I€6HI>IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHEHHUU
XUMHYECKHX  OKCIIEPUMEHTOB, COCTABICHUHM  Y4YEOHBIX TMPOEKTOB, CTPEMIICHHSX K
B3aUMOTIOHMMAHUIO M B3aMMOIIOMOIIIH. B MPOIECCE ITOM yueOHOM NesATeTbHOCTH, aHAIM3UPYHUTE
CBOE NOBEACHUE M MOCTYNKH CBOMX TOBAapHUIIEH C MO3UIIMM MOPAJIbHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MTOCJIEICTBHI MOCIEAYIOINX JEeHCTBUM;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS '

MHUPOBO33PEHNYECKUE HAYYHbIE NMPEACTaBICHUS O (PU3MUECKUX CBOMCTBAX M COCTOSHUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY TMOJAXO0Y Pa3BUTH HAYKU U (YHIaMEHTAIbHBIX MPUHIIUIIOB
AJI1 TIOHMMAaHHA CYIIHOCTU KapTHH MHpa, NPCACTAaBJICHUA 00 OCHOBHBIX OpHUHOHIIAX PasBUTHUA
MPUPOJbI, B3aUMOCBS3SX YEJIOBEKAa C MPUPOAHOW CpPEeAOW, O POJIM XMMHUU B TMO3HAHUU ITUX
3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJIyY€HHUE HOBBIX 3HAHHUH B 00JIACTH XUMUH,
HEOOXOAMMBIX [IJIi HAONIOJEHUS 3a TpOIlecCaMH M HaNpaBICHUSMH, IT03HABATEIHHOM,
WH(OPMAIIMOHHOW W YUTATENBCKON KYNBTYphl, B TOM YHCJIE HaBBIKU PabOTHI C Y4eOHBIMU
TEKCTaMH  CaMOCTOSITEJIBHO,  CIIPABOYHOM  JINTEPAaTypoM, JOCTYIHBIMH  TE€XHUYECKHUMH
UH(OPMAIIMOHHBIMU TEXHOJIOTHUSIMU;



UHTEpeC K OOYyUeHHIO M TMO3HAHMIO, JIHOOO03HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOEKTHOW M HCCIENOBATEIbCKONW AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTU U YPOBHS 00Yy4€HUS B IEPCIEKTUBE,;

4) ¢popmMupoBaHHe KYJIbTYPHI 310POBBSI

OCO3HAHHME IIEHHOCTEH JKW3HM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKAa Ha 3/I0pOBBIH 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUI M HENPHUITHBIX BPEAHBIX
npuBbIueK (ynoTpeOleHue ajKoroiisi, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTb COOIIOIEHUS
npaBuil 0€30MaCHOCTU NPU JBMXKEHUH C XUMHUYECKUMH BELECTBAMU B OBITY MU OOOCHOBaHHE
KHU3HH,

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpEeC K IPaKTMYECKOMY H3Y4EeHHIO Ipodeccuid M Tpylda, OTHOIIEHUE K TPyAy H
pe3yJibTataM TpPYIOBOW [EATENbHOCTH, B TOM YHWCJIE HAa OCHOBE NPUMEHEHHUS MPEIMETHBIX
3HaHUM 10 XHWMHUM, OCO3HAaHHBIH BbIOOp HWHIMBUAYAJIBHOW TPAEKTOPUH, HPOJOJKEHUE
00pa3oBaHus C y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTEH K XMMHH, CBS3AM H yCIIeXaM,
YCIIEHIHOCTb MPO(ecCuoHaNbHas 1eATeIbHOCTh U Pa3BUTHE HEOOXOJUMbBIX YMEHHUH, TOTOBHOCTh
alalITHPOBATHCS B MIPOPECCHOHATIBHOM Cpeae;

6) 9K0JI0rHYecKOoe BOCIINTAHHE:

DKOJIOTHYECKOE OTHOIIEHHE K MPUpPOJE KaK MCTOYHUKY JKU3HU Ha 3emiie, Ha OCHOBE €€
OCBEUICHHUS, IOHUMaHUE IIEHHOCTEH 310pOBOro U 0e30macHoro odpasa *HU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY NPHUHIMITY M TICUXHYECKOMY 3J0POBBIO, OCO3HAHHE MPHUHIUIIOB
coOuro/ieHsl TpaBuil 0€30IacHOr0 TMOBEACHUS IpH paboTe C BEIIeCTBAaMHM, a TaKkKe B
YCTaHOBJIEHHOM IOPSIZIKE, YTPOXKAIOIIEM 3I0POBBIO U KHU3Hb JIIOJCH;

CHOCOOHOCTH NPUMEHSATh 3HAHUSA, NOJYYECHHBIE NMPU HM3YyYECHUHM XUMMH, A PELICHUs
3a[a4, TPaHUI] OKPYKAIOWIEH MPHUPOJHON Cpelbl, JJIs MOBBIIICHUS YPOBHS OCOOOW KYJIBTYPHI,
OCO3HAHMsI IJI00AJIBHOIO XapakTepa SKOJIOTMYECKMX HpoOjeM M CHOCO0OB HX PpEIICHUs C
MIOMOIIIFI0 METOJIOB XHMHH, SKOJIOTUYECKOTO MBIIUICHHS, HABBIKOB PYKOBOJICTBA HMH B
[I03HABATEJIbHOM, KOMMYHHKATUBHOM U cOLMaIbHON cdepe. MpaKTHKa.

METANPEIMETPHBIE PE3YJIBTATbBI

B cocraBe meTanmpenMETHBIX pE3YJIbTaTOB HMMEIOTCA 3HA4YMMbIE 711 (HOPMUPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOLIECC, OKCIEPUMEHT U JApPYyrue), KOTOpPbIE HCIONB3YIOTCS B €CTeCTBEHHO-HAYUHBIX
XUMHUYECKHUX TpEeaMEeTax M TMO3BOJSIOT HAa OCHOBE 3HAHWM M3 ITUX MPEAMETOB (OPMHUPOBATH
MIPEACTABIICHUSA. O LUEJIOCTHOCTH HAYYHOM KAPTUHBI MUPA, U YHUBEPCAJIbHBIE HAYYHBIE JECUCTBUS
(mo3HaBareabHbIE, KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpBHIE IO3BOJISIOT 00ECTICUNTh
MOMOIIb K CAMOCTOATEIbHOMY IJITAHUPOBAHUIO U SIBHO YU€OHOU JIEATEIBHOCTH.

IHo3HaBaTeIbHbIEC YHHMBEPCAJIbHbIE TEXHOJOTHYECKHE AeHCTBUSA

ba3oBble JJornueckue AeMcTBUA:

METOABI MCITIOJIB30BATH HpI/IeMLI JJIOTUYCCKOT'O MBIIIIICHUA l'IpI/I OCBOCHHUH 3HaHI/If/'Il
PACKpBITh CMBICI MOHSATUH (BBIAECTUTh UX XapaKTE€pPHbIE MPU3HAKU, COXPAHUTh B3aUMOCBS3b C
}IpyFI/IMI/I HOHfITI/IHMI/I), HUCIIOJIB30BATh KOHIICIIIINNU IJIsA O6T)$ICHCHI/I${ OTOCIIBbHBIX CbaKTOB 158
HapaBlIeHUH, BEIOOPKY OCHOBaHUS M KPUTEpHUs M KiIacCU(UKAIMKM XMMHUUYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEeHNEe MPUUYUHHO- MOCIEAYIOIINE CBSI3U MEXKIY 00ObEKTaMU HM3YUEHUS,
CTPOAT JIOTUYECKUE pacCykKIeHus (MHAYKTUBHBIE, NEAyKTUBHbIEC, MO aHAJOTUSAM), JAENAl0T
BBIBOJIbI 1 BBIBOBI,

YMETh NPUMEHATh B IMPOLECCE MO3HAHUS TMOHATUU (NIPEAMETHBIE U METANpPEIMETHBIE),
CHUMBOJIMYCCKHUC (3Ha1<013},1e) MOACIHN, UCIIOJIB30BaTh B XHMMUU, HpeO6p330BHBaTB HII/IpOKO



IOpUMEHSeMble B XUMHUH MOJICNIbHBIC TPEICTABICHUS — XMMUYECKUH 3HAK (CHMBOJIMYECKHE
3JIEMEHTHI), XUMUYECKYI0 (HOpMYyTy U ypaBHEHHE, MEIUIUHCKUI pEXKHUM — TPU BBINOJIHECHUH
y4eOHO-TI03HABaTEIbHbIX 337a4 , C YYETOM O3THUX MOJEIBHBIX IPEICTABICHUN BBIABIATH U
XapaKkTepu30BaTh OTACIbHBIC MPU3HAKUA H3YYaeMbIX OOBEKTOB — 3JIEMEHTApHBIX BEIIECTB U
(Gu3M4ecKUX NPUYMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTHBOPEYHSI B U3YUAEMBIX MTPOLIECCAX H SIBICHUSAX.

Ba3oBble nccienoBarebckue 1eiicTBus |

YMETh HUCMOJb30BATh IIOCTABJIECHHBIE BOIPOCHI B KAayeCTBE WMHCTPYMEHTAa IO3HaHUS, a
TaKKe B KayecTBE OCHOB sl ()OPMHUPOBAHMSA TUIOTE3 IO HANPABICHUIO K IMPABHILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

npruoOpeTeHre OIbITa MO IUIAHUPOBAHMIO, OPTaHM3AalMU W TPOBEIACHUIO YYEHUUYECKUX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 32 XOA0M IPOLIECCca, CAaMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh O0OOLICHHS W BBIBOJBI IO PE3yJIbTaTaM IPOBEACHHOTO OIIBITA,
UCCJIEIOBaHMsI, COCTABIIAET OTYET O POJIEIaHHON padore.

Pabora ¢ nngopmanmeii:

yMEHHUE BBIOWPATh, aHAIN3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO Pa3TMYHBIX BUIO0B
U GOpM IpesICTaBICHHs, IOJYyYaeMyI0 M3 Pa3HbIX HICTOUHUKOB (Hay4HO-TIOMYJISIpHAs JIUTEpaTypa
0 XMMHUYECKOMY COJECpKAHWIO, CIPaBOYHBIE TOCOOMs, pecypchl HHTepHeTa), OIEHHWBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE MPUMEHATH PAa3JInYHbIE METO/BI U 3alPOCHI MPU MMOUCKE M 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOUMBIX JJIsl BBIITOJIHEHHs YU€OHBIX U MO3HABATENIbHBIX 3a/1a4
OTIPENIeICHHOTO THUIA, TPUOOPETEHHE OMbITa B OOJIACTH HCIOJIB30BaHUSA HH(OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, BiaJleHHE KYJIbTYpOW, aKTUBHOE HCIIOJIb30BaHUE Pa3IMYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAIBHYIO (OpMY IpENCTaBICHUS
UHGOPMALlMU U WIIIOCTPUPOBATh pellaeMble 3a7ayd NEepeHOCHBIMU CXEeMaMH, JuarpamMMaMu,
npyrumu Gpopmamu rpauKoB U X KOMOMHALIUSIMH,

yMETh HCHOJb30BaTh M aHAIM3MPOBATH B IpolLecce Y4eOHOW M HCCIIE0BaTENIbCKOM
NEeSITeIbHOCTH WH(POPMALIMIO O BIMSHUW TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SIMCTBA, CEIbCKOTO
XO03s1CTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY Karollel MpUpOaHOM Cpeibl.

KoMMyHuKaTHBHBIE YHHBeEPCAJIbHbIE TEXHOJIOTHYECKHeE el CTBHUS:

HaBBIKHM 3aJ]aBaTh BOIPOCH (B Xone auasnora u (Win) OOCYXKIEHHUs) MO CYIIECTBYIOIIEH
oOcyxmaemMoii TeMe, (OPMYITUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

JOCTHIKEHHS PE3yNbTAaTOB, MOJNYUYEHHBIX B MO3HABATEIHHOW AESITETHHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeJiaTh MPE3CHTAIMI0 PE3YJIbTATOB BBHITIOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOpPaTOpHOW pPadOTHl MO HUCCIETOBAHHIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

METOJIbI COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATCIILHON U
MCCIIEIOBATENLCKON JESATENIbHOCTH TpPU BO3HUKHOBEHHH MPOOJIEM Ha OCHOBE yu€Ta OOLIUX
WHTEPECOB M COTJIACOBAHUS MO3UINHN (00CYXIEHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJWHAIMS JEeHCTBUH YYaCTHHKOB, OIPENEICHHE OMPESICHHBIX IO KPUTEPUSM KadecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

Pel"y.]'[ﬂTI/IBHLIe YHUBEPCAJIBbHBIC TCXHOJOTUYCCKHE JeHCTBHUA:

YMCHHUE CaMOCTOATCIIBHO ONpCACIATh LEIW ACATCIBHOCTH, IIJIAHUPOBATH, HU3Yy4aTb,
KOHTPOJUPOBATL W IIpHU HeO6XO,Z[I/IMOCTI/I KOPPCKTHUPOBATE CBOKO ACATCIIbHOCTD, BLI6I/IpaTL
HauoOoee 3(1)(1)GKTI/IBHI)Ie MCTOJBI PCIICHUA HAYYHBIX W IIO3HABATCJIBHBIX 3a/la4, CAMOCTOATCIBHO
COCTaBJIATh HUJIM KOPPCKTUPOBATH HpeZ[HO)i(eHHLIﬁ AJIrOpUTM JIencTBuit IIpU BBINIOJIHCHUU



3aJaHUii C Y4E€TOM IOJYYECHHUS HOBBIX 3HAHUH HM3y4aeMbIX OOBEKTOB — BEIIECTB M PEAKIHH |,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOI'O PE3yJIbTaTa 3asiBICHHOM LIEJIH, YMETh HUCIOJIb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTBI, IIpeularaeMble B ()yHJaMEHTAJIbHBIX 33/1a4ax.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeIMeTHBIX pe3yJabTaToOB 10 OCBOCHUIO COAECPKAHUS, YCTAHOBICHHOIO JaHHOU
denepanpHOl pabodeil MpoOrpaMMON, MOJYYCHBI: MOJYIeHHbIC 00yJYaIONIUecs] UMEIOT HayuHBIC
3HAHWSA, HABBIKU U JICWCTBUA, XapaKTepHbIe UId MpeAMETHON obmactu «XuMHS», BUIBI
JESTEIIbHOCTH 110 TIOJTyYEHUIO HOBBIX 3HAHUI, UX IKBUBAJICHT, MpeoOpa3oBaHKe U IPUMEHEHUE B
Pa3JIMYHBIX BapHAHTaX. COBPEMEHHbBI U HOBBIM.

K xonmy obydenust B 8 kJjiacce npeaMETHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUI:

e  PACKPBITh CMBICI OCHOBHBIX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUN SJIEMEHT, MPOCTOE
BEILIECTBO, CJIOKHOE BEIECTBO, CMECh (OJAHOPOJHAs M HEWUTpaJibHAas), BAJIEHTHOCTb,
OTHOCUTENIbHAsA AaTOMHAas M MOJIEKYJsIpHash Macca, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas JIOJSl XMMHYECKOTO 3JIEMEHTa B COCAUHEHUSX, MOJISIPHBIM.
00BbEM, OKCHUJ, KHCIIOTa, OCHOBA, COJb, IEKTPOOTPUIATEILHOCTh, CTEIIEHb OKHCIICHUS,
XUMHYCCKAsT PEaKIns, KIACCU(PUKAIUI XUMHUICCKHX BelecTB: [IpUHINIIBI COSTMHECHUT,
Pexum pasnoxxenus, @opma npespaieHus, Pexxum oOMeHa, DK30- U SHIOTEPMHUYECKHE
aBneHust, Pexxum Tepmuueckoro s¢¢exra, aToM aroma, IEKTPOHHBIA CIIOW aToma,
aToMHass opOuTanb, paguyc aromMa, XHUMHYECKas CBS3b, MOJSPHAas M HEMOJsSpHas
KOBAJICHTHAsI CBsI3b, MOHHAs CBS3b, WOH, KAaTHOH, AaHWOH, PACTBOp, MaccoBas JOJIs
BellecTBa (MPOLEHTHAS KOHIICHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX OCHOBHBIX IIOHSATUH M MPUMEHATH 3TH
MOHSATHUSA MIPU ONKMCAHUM BEIIECTB U UX MPOSIBICHUN;

e WCIOJIb30BaTh XHWMHMUYECKYIO CHUMBOJUKY [UJI1 COCTaBlieHHs (OpMyJ BEIIEeCTB U
(bU3MYECKUX BEIIECTB;

e OMpeereHNuEe BaJCHTHOCTH aTOMOB JJIEMEHTOB B OWHApPHBIX COEAUHEHUSAX, CTETICHU
OKHUCJIGHHS DJJEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPHUHAUICKHOCTH BEIIECTB K
OTpEeNIeJICHHOMY KJIAaCCy COEAMHEHUN 1o QopMynaMm, BHUIAa XUMHYECKUX CBs3EH
(xoBaJIeHTHAs! ¥ HOHHAs) B HEOPTaHMYECKUX COCTMHEHUSX;

e PacKpbIThb CMbICH mnepuoandeckoro 3akoHa JI. M. MenneneeBa: NMOHATh NOHUMAaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB AJIEMEHTOB OT UX NOJIOKEHUM B llepuoanueckon
CHUCTEME, COXpPaHHUTh COXPAHEHHE MAaCC-BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HHsI, 3aKOHa ABOTapo;

e Omnucarp U 0XapakTepu3oBaTh TabIHMUHYIO (hopMy dmeMeHTOB [lepuoanyeckoil CHCTEMBI:
MIPE/ICTaBUTh MOHATUS «TJIaBHas moarpymmna (A-rpynmna)» u «mobouynas noarpynna (b-
Tpynma)», Majible U OONbINHE TEePUOAbI, COOTHECTH 3HAYCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «l[lepuogndeckast cucteMa aIeMeHTapHbBIX d5eMeHToB [I». . 1. MenneneeBa» ¢
YHCIOBBIMU DJIEMEHTaMHU aTOMOB JJIEMEHTOB (COCTaB W 3apsija sjapa, oOIiee 4YHcio
AJIEKTPOHOB U pacipeiesieHue UX 10 AJIEKTPOHHBIM CIIOSIM);

e KJAacCH(HUIIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTAaHMUYECKHE BEIIECTBA, XUMUUYECKHE
CBOICTBa (TI0 BUY ¥ COCTaBY, BXO/ISIINE B COCTaB BEIIECTB, MO TEIUIOBOMY P HEKTY);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMUMHYECKHE CBOWCTBA BEIIECTB PA3TMIHBIX
KJIaCCOB,  MOJTBEpXkAas  ONUCAHWE  NOPUMEPAMH  MOJIEKYJISPHBIX  OCHOBaHUH,
COOTBETCTBYIOIINX XUMUYECKUM BEIICCTBAM;



e MPOrHO3UMPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUI B pa3TUIHBIX YCIOBUSX;

e COINOCTAaBUTHb OTHOCUTEIbHYIO MOJICKYJSPHYIO U MOJSPHYIO MacCy BEIIECTB, MAaCCOBYIO
JOJTI0 XMMUYECKOTO 3JIeMEHTa 10 (popMysie COeTUHEHHUsI, MAaCCOBYIO JOJIO BEIIECTBa B
pacTBope, MPOBECTU PACUETHI [0 YPABHEHUIO XUMUYECKOTO COCTOSTHUS;

e TIPUMEHSTH OCHOBHBIC OMNEpPAlMU MBICIUTEIBHON JEATENIbHOCTH — aHallu3 M CUHTE3,
cpaBHeHHE, O00O0OIIEHME, CHUCTEeMaTU3alusl, KIACCU(PHUKAIMS, BBIIBICHUE NPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJIsi M3YYEHUS CBOMCTB BEUIECTB M €CTECTBEHHO-HAYyYHBIX
METOAOB TMO3HAaHUS — HaONIoAeHUe, H3MEpEeHHe, MOJACIHPOBAHUE, HKCHEPUMEHT
(peanbHBIN U MBICIUTEIBHBIN) ;

e coOmromaTh TpaBUJa TEXHUYECKOTO O00ecredeHus: Mocylo ©  J1abopaTOpHBIM
o0opynoBaHueM, a TaKkKe MpaBuia OOpalleHHUs C BEUIECTBAMH B COOTBETCTBHHM C
3G GEKTUBHBIME 0 3aBEPLICHHUIO JTa00PATOPHBIX XUMHUYECKHX OMBITOB MO MOITYYECHUIO U
coopy ra3zoo0pa3HbIX BelIeCTB (BOAOpPOJAa U Tras3a), MPUTOTOBIICHHUIO PACTBOPOB C
ONPEACICHHON Maccoi J0JIEM pPAacTBOPEHHUs BEUIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMHUYECKHE SKCIIEPUMEHTHI. IO PACIIO3HABAHUIO PACTBOPOB WIEIOYEH M KHUCIOT C
MTOMOIIBIO0 UHIUKATOPOB PeHoI (JTakMyc, pTajienH, METUIIOPAHK U JPYTHE).

K xonmy oOyuenuss B9 KJjacce mpeaMeTHBIC Pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUI:

e PacKpbITh CMBICI OCHOBHBIX INOHATHW: XUMHYECKHHM 3JEMEHT, aTOM, MOJIEKYja, HOH,
KaTHOH, AaHHUOH, T[POCTOE  BEIIECTBO,  CJIOKHOE  BEUIECTBO,  BaJECHTHOCTH,
JEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKHUCICHHUS, XMMHYECKas peakUus, XUMUYecKas
CBs3b, J(PdexT armochepsl, MOJb, MOJSAPHBIA 00BEM, pPACTBOP, OSJCKTPOIUTHL.
HE3JICKTPOJIUTHI, AJIEKTpOIMTUYECKas conuanu3anus, CocTossHME MOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMble U HEOOpaTUMBbIE COCTOSIHMS,
OKHUCJIUTEIbHO-XUMHUECKU-BOCCTAHOBUTEIILHBIE COCTOSIHUS, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAHOBJICHHWE, aJUIOTPONHs, aM(OTEpPHOCTH,
XUMHYEcKasl CBS3b (KOBaJEHTHAs, HMOHHAs, METAJUINYECKas), KpUCTAJUINYECKas PelIeTKa,
KOppO3Usl METAJUIOB, CILJIaBbl, OBICTpas XUMHUUYECKass 00padoTKa, MpeleabHO A0MyCTUMAas
xoHueHTpauus [TIK BemecTsa;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX OCHOBHBIX ITOHSITUHN U IPUMEHSTH 3TU NOHSITUS
IIPY ONMCAHHUU BELIECTB U UX MPOSBICHUI;

e HCIIOJIb30BAaTh XHUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBiI€HHS (OpMYJT BEIIECTB H
(U3UYECKUX BEIIECTB;

e ONpENENIEHWE BAJICHTHOCTHM U CTENEHU OKHUCIEHHS OJJIEMEHTapHbIX JJIEMEHTOB B
COCIMHEHUAX, LUKINYECKHI COCTaB, INPUHAMICKHOCTh BEIIECTB K ONPEIEICHHOMY
KJIAaCCy COEMMHEHMH 1o ¢dopMmysiaM, BUJ XHUMHYECKUX COCIWHEHUN (KOBaJeHTHAas,
MOHHAsl, MeTaJUIMYecKasl) B HEOPraHMUECKUX COEAMHEHUSX, 3aps]l HOHA 110 XUMUYECKON
dopMyre, xapakTep cpeabl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COEIWHEHUH, THII
KPUCTAJIJIMYECKAsl pEIIeTKa KOHKPETHOTO BEILIECTBA;

e PpacKphITh CMBICT mepuoanyeckoro 3akoHa J[. M. MenpaeneeBa u pacmm@poBaTh €ro
MIOHMMAaHHMeE: OMHCATh U 0XapaKTepu30BaTh TabauuHyro Gopmy Ileproanueckoii cucTeMsl
0a30BbIMU 3JIEMEHTAMU: BBIJENUTH MOHATUS «TJaBHas noArpymnmna (A-rpymnma)» u
«obouHas noarpynmna (b-rpynma)y», mansie U OoJbIIKe MEPHOIBI, COOTHECTH (OPMBI,
KOTOpBIE€ MPUCYTCTBYIOT B NMEPUOJUYECKON. TaOIMIIA, C YACIOBBIMU (PYHKIIMOHAIBHBIMU
3JIEMEHTAaMH 3JIEMEHTapHBIX aTOMOB (COCTaB M 3apsij siapa, oOliee YUCIo JIEKTPOHOB U
pacnpesielieHne UX MO 3JEKTPOHHBIM CIIOSIM), OOBSICHSET OOIIMe 3aKOHOMEPHOCTU B
COXPAHEHUHU CBOICTB 3JIEMEHTOB U UX CBSI3€d B IPEJENaxX MaJbIX NEPHUOJOB M INIABHBIX
MOATPYIII C YYETOM 3apsijia UX aTOMOB;



KJIACCU(PUIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUYECKUE
CBOICTBa (IO BUIY U COCTaBY BEILIECTB, BXOMSAIIUX B COCTaB BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo onpeIeICHUIO CTEIICHH OKUCICHNUS OCHOBHBIX 3JIEMEHTOB);
XapaKTEepPU30BaTh (OMUCHIBAThH) OOIINE U XapaKTePHbIE XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPKJas OMHUCAHUE MPUMEPOB MOJEKYISIPHBIX M HOHHBIX
COOTBETCTBYIOIINX XUMUUYECKHUX BEIIECTB;

COCTaBUTh ypPaBHEHUS JIICKTPOIUTHUYCCKOW IMCCOIUAIMK KHCIIOT, MICTIOYeHd M COJICH,
MOJIHBIC M COKpAIICHHBIE YpaBHEHUsS, OOBICHSIOIMIMEC HOHHBIH OOMEH, ypaBHCHWS,
MOATBEPKIAIOIIUE CYIIECTBOBAHNE TCHETUYECKOM CBSI3U MEXK]Y BEIISCTBAMU PA3IUIHBIX
KJIaCCOB;

PacCKpBITh CYITHOCTh OKUCIHTEIHbHO-BOCCTAHOBHTEIBHBIX METOJOB IYTEM COCTABJICHHUS
OanaHca OanaHca 3Toro Oajianca;

MIPOTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX HArpy3Kd, BO3MOXXHOCTH
MPOTEKAHUS IPUPOTHBIX SBJICHUN B PA3JIMYHBIX YCIOBHSIX;

COIMOCTaBUTh OTHOCUTEIHLHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Maccy BEIIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTa Mo (hopMmyse COoeIuHEHHs, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBECTH PACUETHI 10 YPABHCHHIO XUMUYECKOTO COCTOSTHUS;

coOnoAaTh TMpaBuUiia HUCHOJIB30BAaHUS XUMHUYECKOW TMOCynbl U JabOpaToOpHOTO
o0opymoBaHUs, a TaKXKe NpaBWiia OOpalICeHHs C BEIIECTBAMH B COOTBETCTBUHU C
3¢ (HEeKTUBHBIMU 10 BHITIOJHEHHIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYUYECHUIO U
cOopy ra3000pa3HBIX BEHIECTB (aAMMHUAKa M YIIIEKUCIIOTO ra3a);

MPOBEJICHUE, TMOATBEP)KICHHUE KAdyeCcTBa COCTaBa Pa3]IMYHBIX BEIISCTB: PACIO3HABATH
ONBITHBIM METOJIOM XJIOpUI-, OpoMui-, Woamn-, kapOoHar-, ¢ocdar-, CHUIHKAT-,
cynabdaT-, TUIPOKCUI-HOHBI, KATHOHBI AMMOHHS ¥ HOHBl H3YYEHHBIX METAJUIOB,
COJIEPIKaIMXCS B BOJHBIX PACTBOpPaX HEOPTaHMUECKUX BEIICCTB. ;

MPUMEHATh ONEPAlM OCHOBHON MBICTUTEIBHOW ACATEIHPHOCTH — aHAJU3 W CHHTE3,
CpaBHEHHE, 0000IICHNEe, CHCTEMAaTU3allUs, BBISIBIICHUE PUIMHHO-CIICACTBCHHBIX CBS3CH
— JUIs. U3y4YEHHUsS] CBOWCTB BEIIECTB U E€CTECTBEHHOI'O TEUEHUS, €CTECTBEHHO-HAay4YHBIE
METOJIbI TIO3HAHUS — HAOMIOJCHUE, W3MEpPEHHE, MOJCIUPOBAHUE, DKCICPHUMEHT
(peanbHBIN ¥ MBICTUTEIBHBIN).



3. . TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB, OTBOJIUMBbIX
HA OCBOEHHUE KAXK/J10OU TEMBbI, U BO3BMOKHOCTb UCITOJIb30BAHUSA 110 OTOU TEME 20P U 1OP,
KOTOPBIE
ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJTAMHA
8 kiace
KoanuecTBo yacoB DJIeKTPOHH Cnncok Cnoco6
ble HUTOTOBBIX OLIEeHKH
Ne HaumenoBaHue pa3aenoB 1 (un¢posbie) IVIAHUPYEMBbIX HUTOTOBBIX
KonTpoabubie | I[IpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaren pe3yabTaToB ¢ IUVIAHUPYEMbIX
padoThI padoThI
bHbIE yYKa3aHueM pe3yabTaToB
pecypcsl 3TaNnoB UX
¢dopmupoBanus
Paznen 1. [lepBonavanbHble XUMUYECKHE MOHATH
- PacKphbITh -IIpaKTHYeCcKast
CMBICJI OCHOBHBIX pabota
MOHATHUH: aTOM, - YCTHBIN Onpoc
MOJIEKYIa, - MUCbMEHHBIN
XAMHUYECKHI OIpocC
AJIEMEHT, MPOCTOE | (CaMOCTOSATENbH
Xumus — BaxkHas 00J1aCTh bubnuoreka :eI:eCZBeO’ vl f :}?;;aln oc
KH -
€CTECTBO3HAHUS U IIOK . Y P
1.1 . 5 2 BEIIECTBO
NPaKTUYECKOHN eI TeIbHOCTH https://m.edso HCTIONEAOBATE
YelroBeKa 0.ru/7f41837c
XUMHUYECKYIO

CUMBOITUKY IS
COCTaBJICHUS
dbopmyn BeecTB
1 HU3UIECKUX
BEIICCTB

- IPUMEHSTh
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OCHOBHBIC
onepauuu
MBICJIMTEIbHOM
eI TEILHOCTH —
aHaJIWU3 U CUHTE3,

1.2

BemtecTBa n
XUMHUYECKUEPEaKIUU

15

bubaunoreka
LHOK

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

CpaBHEHHE,
00001eHue,

CUCTeMaTH3aIlus,

KIaccuukanus

-WIIIOCTPUPOBATh | - YCTHBIN OIPOC,
B3aMMOCBS3b MUChMEHHBIN
OCHOBHBIX orpoc
OCHOBHBIX (KOHTpONBHAs
MOHSATUN U pabora)

NPUMEHSTH ITH
MOHATUS PU
ONUCAaHUH
BEIIECTB U UX
IIPOSIBIICHUN

- ACTIOJIH30BATh
XUMHYECKYIO
CHUMBOJIAKY IS
COCTaBIJICHUS
¢dbopmyI BeriecTB
U PU3UYECKUX
BEIIIECTB;

- PacKpHITh
CMBICJI OCHOBHBIX
IMOHATHH: aTOM,
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MOJIEKYJIa,
XUMHYECKUN
3JIEMEHT, MPOCTOE

BEILECTBO,
CJI0’)KHOE
BEIIIECTBO.

Hroro mo pazneny 20

Pa3znen 2.Baxneiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
- PaCKphITh -IpaKTHYecKast
CMBICTT OCHOBHBIX | pabota
MOHATHI: aTOM, - YCTHBIN Onpoc
MOJIEKYIIa, -IIMCbMEHHBIN
XUMHUYECKUU OIpocC
3JIEMEHT, IPOCTOE | (CaMOCTOSTENbH
BELIECTBO, ast pabota)
CIIOXKHOE - YCTHBIN OIIpocC

bubnunoreka | BemecTBo, CMECh
Bosnyx. Kucnopon. [lonarue HOK (omHOpOIHAS 1

2.1

00 oxcHuaax

https://m.edso
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HEeHTpabHas)

- Onucarp u
OXapakTepu30BatT
b TAOIUYHYIO
(dbopMy IIEeMEHTOB
[Tepuoanueckoit
CUCTEMBI:
MPEJICTaBUTh
TIOHSITHS
«TJIaBHAs
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noarpynna (A-
rpynmna)»

- IPOTHO3UPOBATh
CBOICTBa
BELICCTB B
3aBUCUMOCTH OT
170.¢
KayeCTBEHHOI'O
COCTaBa,
BO3MO>KHOCTH
IIPOTEKAHUS
XUMHUYECKHUX
IIPEBPALLCHNI B

pa3IMYHBIX
YCIIOBUSX.
- POTHO3MPOBATh | -MPaKTHYCCKas
CBOMCTBa pabota
BEIIIECTB B - YCTHBIN OIpOC
3aBUCUMOCTH OT - IINCHMCHHBIN
ux orpoc

bubnuorexka | KaueCTBEHHOIO (camMocTOsATETHH

99 Bomopon. [Tousatue o kucmorax LHOK COCTaBa, ast pabota)
' U COJIAX https://m.edso | Bo3mMOKHOCTH

0.ru/7f41837¢ | nmporekanus

XAMHYECKHX

MPEBpAILICHUI B
Pa3InYHbIX
YCIIOBHUSIX;

- COIIOCTaBUTH
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OTHOCHUTEJIbHYIO
MOJIEKYIISIPHYIO U
MOJISIPHYIO Maccy
BEIIECTB,
MacCOBYIO JIOJTIO
XUMHUYECKOTO
AJIEMEHTA 110
dbopmyiie
COETMHEHUS,
MacCOBYIO J0JII0
BEIIIECTBA B
pactBope,
MIPOBECTH
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XUMHUYECKOTO
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CBOIICTBa
BEIIIECTB B
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KaueCTBEHHOTO
COCTaBa,
BO3MOKHOCTH
MPOTEKAHUS
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MPEBpAILICHUI B
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YCIIOBUSIX.

2.3

Boga. PactBopsl. [lonsitue 06
OCHOBaHUSX

buoOmmoreka
HOK

https://m.edso
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- PacKphITh
CMBICJT OCHOBHBIX
MMOHATHH: aTOM,
MOJIeKYa,
XUMHAYCCKUM
AJIEMEHT, MPOCTOE
BEIIIECTBO,
CII0’KHOE
BEIIIECTBO, CMECh
(omHOpPOIHAS W
HelTpasbHas)
-WJLTIOCTPUPOBATh
B3aUMOCBSI3b
OCHOBHBIX
OCHOBHBIX
MMOHATUH U
MPUMEHSITh 3TH
TIOHSTHSI TIPH
OIMCAaHUU
BEIIIECTB U UX
IIPOSIBIICHUN

- UCIIOJIb30BaTh
XUMHUYECKYIO
CUMBOITUKY IS
COCTaBJICHUS
¢dbopmy BeriecTB
1 PU3UIECKUX
BEIIIECTB.

-paKkTU4ecKast
pabora

- YCTHBIN ompoc
- IUCbMEHHBIN
orpoc
(camocTOATEIHH
ast paboTa)

- MIMCbMEHHBIN
orpoc
(KOHTpOJIbHAS
pabora)
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2.4

OCHOBHBIE KJIACCHI

HEOPraHWYECKUX COCTMHCHUIN

11

bubaunoreka
HOK

https://m.edso
0.ru/7f41837c¢

- HCII0JIB30BATh
XUMHYECKYIO
CUMBOJIITUKY IS
COCTaBJICHUS
dbopmyIn BeecTB
1 HPU3UIECKUX
BEIIIECTB;
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CBOIICTBA
BEIIIECTB
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COOTBETCTBYIOIIN
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BEIIECTBAM;

- IPUMEHSITH
OCHOBHEBIC
orepanuu
MBICJIUTEIBHON
JESITEIIbHOCTH —
aHaJlu3 U CUHTES.

- YCTHBIH OIIPOC
- NIMCbMEHHBIN
orpoc
(KOHTpOJIbHAS
pabora)
-TpaKTUYeCKast
pabora
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Hroro no pazgeny

30

Paznen 3.1lepuoanuecknii 3axkoH u Ilepuognueckasi cucrema xumuieckux dJjiementon . U.
MenneneeBa. CTpoeHue aToMOB. XMMUYeCKAS CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE PeaKIuU

Ilepronnueckuii 3aKOH 1

31 [Iepnoanueckas cucrema
' XUMUYECKHX 351eMeHToB 1. 1.

MenneneeBa. CTpoeHue aToMa.

Bbubmmoreka
IHOK

https://m.edsoo.

ru/7f41837c

- PacKphbITh
CMBICTT
NEPUOANYECKOTO
3aKOHa
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BEIlIECTBAM
- PacKpbITh
CYIITHOCTh
OKHUCIIUTEIBHO-
BOCCTaHOBHTENBH
BIX METOIOB
nyTemM
COCTaBJICHHS
OanaHca.

Hroro no pasaciny

15

bubmmoreka
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PesepBHOE Bpems

bubmmoreka
HOK

https://m.edsoo.

ru/7f41837c

OBILIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME

68
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9 KUIACC

KoanuecTBO 4acoB Cnucox Cnoco0 oneHkn
DJIeKTPOHHbIE HUTOTOBBIX HUTOTOBBIX
Ne HaumeHoBaHue pa3iesioB (undposbie) IUIAHMPYEMBbIX IJIAHUPYEMbIX
Kontpoabusl | [IpakTunyeckue
n/n TeM IMPOrpaMMbl Bcero o0pazoBartenb pe3yJibTaToB ¢ pe3yJibTaToB
e padoThl padoThI
HbIE pecypchbl yKa3aHHeM
3TANo0B UX
¢dopmupoBanus
Pa3nes 1.BemiecTBo 1 XMMHUYeCKHe PeaKII UM
-HJUTIOCTPUPOBATH | - YCTHBIN OIPOC;
B3aMMOCBS3b -penieHue
OCHOBHBIX y‘Ie6HLIX u
NOHATUN | mpakTHKo-
IPUMCHATE  S5TH | b yenTHPOBAHHBI
MOHATUSA npu
X 3a7a4
ONMCAHUU
- pelieHne
BEUIECTB U HX
. IPOSIBIICHHIA; - Y4EOHBIX 1
bubnuoreka MPAKTUKO-
[ToBTOpeHwUeE U yriuyoueHue HCHOIb30BATE p
. IOK XUMHUYECKYIO OpHEHTHPOBAHHBI
11 3HaHUI OCHOBHBIX PA3ZcIIOB 5 1
g https://m.edso0 | cuMBONIMKY — JUISL | X 3amau;
Kypca 8 kiacca
P u/7f41a636 | COCTaBJICHUA caMoCTOATeNbHAs
MYyl B TB
(bopmyn Bewmec pabota
u buznyecKnx
BELIECTB;-
XapaKTepu30BaTh
(omuchIBaTH)
oOmue
XUMUYECKUE
CBOMCTBA

BEILIECTB
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Pa3IMYHBIX

KJIACCOB,
MOATBEPKIase
OIMHCaHUe
npuMepamMu
MOJIEKYJISIPHBIX
OCHOBaHUH,
COOTBETCTBYIOIU
X  XUMHUYECKHM
BEIIECTBAM,;
- MPOTHO3UPOBATH | - YCTHBIM OIMPOC
CBOICTBa - MMCbMEHHBII
BEIIIECTB B orpoc
3aBUCHMOCTH OT | (CamMOCTOsITeNTbHA
ux s paboTa)
KaueCTBEHHOT' O - pelieHue
COCTaBa, y4eOHBIX U
BO3MOYKHOCTH MPAKTHKO-

bubnuoreka MIPOTEKAHUS OpPUEHTHUPOBAHHBI

19 OcHOBHBIE 3aKOHOMEPHOCTH [HOK XUMHYECKUX X 3a/1a4
' XUMHUYECKUX PEaKIIHii https://m.edsoo | mpeBparienuii B

Tu/7f41a636 Pa3IUYHbIX
YCIOBUSX;
KJaccupUIUpoBa

Th XUMUYECKHUE
3JIEMEHTHI,
HEOPTaHUYECKHE
BEIIIECTBA,
XUMUYECKHE
CBOMCTBA (110



https://m.edsoo.ru/7f41a636
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BHJIYy U COCTaBY
BEIIECTB,
BXOJISAIIUX B
COCTaB BEIIECTB,
10 TEIJIOBOMY
a¢dekry, o
OTIpeIeNICHUI0
CTCTICHH
OKUCJICHUS
OCHOBHBIX
3JIEMEHTOB);

- IPOBEJICHNE,
MIOATBEPKICHUE
KauecTBa COCTaBa
Pa3TUYHBIX
BEIIECCTB:
pacro3HaBaTh
OTIBITHBIM
METOJIOM XJIOPH/I-
, OpomuI-,
noauma-,
KapOoHar-,
docdart-,
CUJIMKAT-,
cynbdar-,
TUIPOKCH/I-UOHBI,
KATHOHBI
aAMMOHUS U MOHBI
M3YYCHHBIX




METaJIJIOB,
COJIEpIKaIINXCs B

BOJIHBIX
pacTBopax
HEOPraHM4YeCKUX
BEIIIECTB.
-XapaKTepHU30BaTh | - YCTHBIA OMPOC
(omuceIBaTh) - IMCbMEHHBIN
o0mue onpoc
XUMHUYECKHE (KOHTpOJIbHAsS
CBOMCTBa pabora)
BEIIIECTB - peleHue
Pa3IMYHbIX yueOHbIX U
KJIaCCOB, MPaKTHUKO-
MOJITBEPIKIAsT OPHEHTUPOBAHHBI
OTICaHME X 3aJa4
bubnuoreka
DNeKTpoTUTHYECKAs OK puUMepaMu - IpaKTUYecKas
13 aucconuanus. XuMU4ecKue Ifi[tps: /im.edsoo MOJIeKyJI}IPHBIX pabora
peakIu B pacTBOpax U/ 7FA13636 OCHOBaHUH,

COOTBETCTBYIOLIH
X XUMHYECKHM
BEIIIECTBAM;
- COCTaBUTH
ypaBHEHHUS
ANEKTPOIUTHYECK

OM TUCCOIMAITUH
KHCJIOT, IIeno4ei
M COJIEH, TTOJTHEIE
U COKpAIIICHHBIE



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

ypaBHEHUS,
OOBACHSIOIINE
HOHHEBINA 00OMEH,
ypaBHEHUS,
MTOATBEPIKIAIOTIN
€ CYIIIECTBOBAHUE
TCHETHYCCKOMN
CBSI3H MEXKITY
BEILECTBAMH
Pa3IUYHBIX
KJIACCOB;
-XapaKTepHu30BaTh
(omuchIBaTH)
obmue u
XapaKTepHBIC
XUMHYECKUE
CBOMCTBaA
MIPOCTHIX U
CJI0KHBIX
BEIIIECTB,
TTOITBEPIK1ast
ONMCaHHE
TIPUMEPOB
MOJIEKYJISIPHBIX U
HMOHHBIX
COOTBETCTBYIOIIH
X XUMHAYECKUX
BEIIIECTB.




Hroro no pazgeny

17

Pa3zgen 2.HeMeTa/JIBI M MX COeAUHEHUSA

buoOmmoreka

- PacKphITh
CMBICJT OCHOBHBIX
THOHSTHH:
XUMHYECKHUH
9JIEMCHT, aTOM,
MOJIEKYJIa, NUOH
-WJUTKOCTPUPOBATH
B3aNMOCBSI3b
OCHOBHBIX
OCHOBHBIX
MOHSATUN U
NIPUMEHSATH 3TU

- YCTHBIN ompoc

- IMCbMEHHBII
orpoc
(camocTosiTeTbHA
s paboTa)

- pereHue
y4eOHBIX U
MPAKTHKO-
OpPUEHTUPOBAHHBI
X 3a7a4

- MPaKTHYeCKast
pabota

OOm1ast XxapaKTepUCTHKA

K
2.1 XUMHUYECKUX diieMeHTOB VIIA- 4 1 1o TOHATHA TipU

https://m.edsoo | onucanuu
.ru/7f41a636 BELLECTB U UX
MIPOSIBJICHU;

rpynisl. ['ajgoreHs

- PaCKpBITh
CMBICT
MePUOTUIECKOTO
3aKOHA

. 1. MenaeneeB
au
pacmudpoBaTh
€0 IOHUMAaHHUC:
OIMCcaTh U
0XapaKTepu3oBaT



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

b TaOJTUYHYIO
(opmy
[Tepuoanueckoii
CUCTEMBbI
0a30BBIMU
3JI€MEHTaMH:
BBIJICITUTH
TTOHSITHSI
«rJIaBHAs
noarpynna (A-
rpynmna)»

2.2

OO6mrast XxapakTeprucTrUKa
XUMHUYECKUX DJIEMEHTOB VIA-
rpynibl. Cepa U €€ COeTMHCHHS

buobmmoreka
LIOK
https://m.edsoo

Tu/7f41a636

- PacKpbITh
CMBICIT
MEePUOINYECKOTO
3aKOHa

. 1. MeHneneeB
au
pacuudpoBaTh
€ro MOHWMaHHUE:
omucaTh U
OXapaKTepu30BaT
b TaOJTMYHYIO
opmy
[Tepuoanueckoi
CHUCTEMBI
6a30BBIMU
3JIEMEHTAMM:
BBIJICIIUTh
TIOHSATHUSA

- YCTHBIH OIIPOC

- TUCbMEHHBIN
orIpoc
(camocTrosiTenpHA
s paboTa)

- pelieHue
y4eOHBIX U
MPAKTHKO-
OpPUEHTHPOBAHHBI
X 3a/1a4
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«TJIaBHAs
noarpynmna (A-
TPYIIa)»
Kiaccuumpona
Th XUMHYECKHE
JJIEMEHTHI,
HEOPTraHUYECKue
BEIIIECTBA,
XUMHYECKHE
cBoiicTBa (110
BUJIY M COCTaBYy
BEILIECTB,
BXOJISIINX B
COCTaB BEIECTB,
0 TETUIOBOMY
a¢dekry, no
OTIpEICIICHUIO
CTETIEeHU
OKUCJICHUS
OCHOBHBIX
JJIEMEHTOB);

- ACTIOJIH30BATh
XUMHYECKYIO
CUMBOIIUKY IS
COCTaBJICHHUSI
dhopmyn BemecTB
1 PU3UIECKUX
BEIIIECTB.

2.3

OO6m1ast xapaKTepucTUKa

bubanoreka

- OTIpeJICIICHNE

- YCTHBIN ONpOC




XUMHYECKUX DJIEMEHTOB V A-
rpynmbl. A3ot, hochop u ux
COETUHEHUS

1{OK
https://m.edsoo

Tu/7f41a636

BAJICHTHOCTH U
CTEIICHH
OKHCJICHHS
3JIEMEHTAPHBIX
3JIEMECHTOB B
COCIMHCHHUSIX,
OUKINYECKUHU
COCTaB,
MPUHAJICKHOCTh
BEIIIECTB K
ONpENIETICHHOMY
KJ1accy
COEJIMHEHUH TI0
(dhopmynam, BUJ
XUMHYECKUX
COCTUHEHUN

- PacKphITh
CMBICTT
MEePUOINYECKOTO
3aKOHa

. 1. MenaeneeB
au
pacmudpoBarb
€ro MOHNMaHHeE:
OTHCaTh U
0XapaKTEepU30BaT
b TaOJITUYHYIO
opmy
[Tepuonnueckon

- peleHue
y4eOHBIX 1
MPAKTHUKO-
OPHECHTUPOBAHHBI
X 3a1a4

- IPaKTHYeCKas
pabora
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CUCTEMBbI
0a30BBIMU
3JIEMEHTaMHU:
BBIJICIHUTD
TTOHSTHS
«TJIaBHAs
noarpynna (A-
rpynmna)»
KiaccupuIupoBa
Th XUMHUYECKHE
JJIEMEHTHI,
HEOpraHN4ecKue
BEIIIECTBA,
XUMHYECKHE
cBoiicTBa (110
BUJY ¥ COCTaBY
BEIIIECTB,
BXOJISIINX B
COCTaB BEIECTB,
10 TETIOBOMY

s dexty, no
OTIpEIEIICHUTO
CTETIeH!
OKHCIICHHS
OCHOBHBIX
3JIEMEHTOB).

2.4

OO6m1as XxapakTeprucTruKa
XUMHUYECKHX 3JIEMEHTOB [V A-
IPYIIBL. YTIEpOa U KPEMHUN U

bubanoreka
LHOK
https://m.edsoo

-HJTIOCTPUPOBATD
B3alMOCBS3b
OCHOBHBIX

- YCTHBII onpoc
- IUCbMEHHBIN
onpoc



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

UX COCANHCHUA

.ru/7f41a636

OCHOBHBIX
MOHSATHH U
MPUMEHSATH 3TH
TOHSITHS TIPU
OIIMCAaHUU
BEIICCTB U UX
MIPOSIBIICHU;

- PaCKphITh
CMBICJI OCHOBHBIX
TIOHSITHM:
XHUMHYCCKHI
DJIEMEHT, aTOM,
MOJIEKYJIa, UOH

- PacKphITh
CMBICIT
MEePUOINYECKOTO
3aKOHa

. 1. MeHneneeB
au
pacuugpoBaTh
€ro IOHUMaHHE

(KOHTpOJIBHAS
pabora)

- IPaKTHYECKas
pabora

Hroro no paszneny 25
Paznena 3.MeTa/sIbI 1 UX COeANHEHUS
-XapaKTEpPHU30BaTh | - YCTHRINA OIIPOC
bubanoreka p p y pu
LOK (omHCHIBATH) - MUCbMEHHBII
3.1 OO01111e CBOMCTBA METAILIOB 4 oO0mue u OIpoc
https://m.edsoo ( P
XapakTepHbIE CaMOCTOSITENbHA
ru/7f41a636 paxTep
XUMUYECKHE s paboTa)
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CBOMCTBaA
MPOCTHIX U
CIIOJKHBIX
BEIIIECTB,
MOATBEPK1ast
OIMCaHue
MIPUMEPOB
MOJICKYJIIPHBIX U
HOHHBIX
COOTBETCTBYIOLLU
X XUMHYECKHUX
BEIIIECTB;

- IPOTHO3UPOBATh
CBOMCTBaA
BEILECTB B
3aBUCHUMOCTH OT
WX Harpy3KH,
BO3MO>KHOCTH
MPOTEKAHUs
MIPUPOJTHBIX
SIBJICHUM B
Pa3IUYHBIX
YCIOBHUSAX

- COIIOCTaBHUTH
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO U
MOJISIPHYIO MaccCy
BEIIIECTB,
MAaCCOBYIO JIOJTIO

- peleHue
y4eOHBIX 1
MPAKTHUKO-
OPHECHTUPOBAHHBI
X 3a1a4




XHUMHAYECKOTO
JJIEMEHTA TI0
hopmyne
COCIMHEHUS,
MacCOBYIO JIOJTIO
BEIIIECTBA B
pactBope,
MIPOBECTU
pacueTsl 1o

YPaBHEHHIO

XUMHUYECKOTO
COCTOSIHUSI.
- IPOBEJICHUE, - YCTHBIH OIIPOC
MOATBEP)K/IEHUE | - MUCbMEHHBIN
Ka4yecTBa COCTaBa | OMPOC
Ppa3IUYHBIX (KOoHTpONBHAs
BELIECCTB paborta)
- IPUMEHSTh - peleHne

Euamorexa onepam/H:I y4eOHBIX U

Baxxneiimme MeTauisl U UX [HOK OCHOBHOH N HpaRTiRo®
3.2 16 MBICIIUTENBHON OpPUEHTUPOBAHHBI
COCTMHEHUS https://m.edsoo

U/ 7FA1a636 NEeSITeTBbHOCTH — | X 3a/1a4

- aHaJIU3 U CUHTE3, | - IpaKTHYecKas
CpaBHEHHE, pabota
000011IEHHE,
cucTeMaTH3anus,
BBISIBIICHUE
HPUYUHHO-

CJIICACTBECHHBIX



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

CBsI3el — 1A
HU3y4YCHUS
CBOICTB BEILIECTB
M €CTECTBEHHOI'O
TeYEeHNUs,
€CTECTBEHHO-
Hay4YHBIC METOBI
IMO3HAHUS —
HaOJIIOIeHNE,
HU3MEPECHHE,
MOJICIIUPOBAHUE,
JKCIIEPUMEHT
(peanbHBIN U
MBICITUTEIIbHBIN ).
- PacKpbITh
CYITHOCTH
OKHCIIMTENHHO-
BOCCTaHOBHUTEIbH
BIX METOHOB
nmyTeMm
COCTaBJICHUSA
OanaHca OanaHca
9TOro OajaHca.

Hroro no paszneny 20
Pasznen 4. Xumus u okpy:xamomas cpeaa
bubmmoreka - UCTIOJIb30BAaTh - YCTHBIN OIIPOC
BemectBa 1 Marepuaisl B .
4.1 3 HOK XUMHUYECKYIO - MIMCbMEHHBIN
KHU3HH YeJIOBeKa
https://m.edsoo | cuMBoIMKY 715t OIpoc
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COCTaBIICHHSI
(dhopmyn BemecTB
U pusnyecKkux
BEIIICCTB;
Kiaccuumpona
Th XHMHYECKHC
JJIEMEHTHI,
HEOPTaHHYECKUE
BEIIIECTBA,
XUMHYECKHE
cBoiicTBa (110
BUJY U COCTaBY
BEILIECTB,
BXOJISAIIUX B
COCTaB BEIECTB,
0 TETUIOBOMY
a¢dekry, no
OTIpEICIICHUIO
CTETICHH
OKUCJICHUS
OCHOBHBIX
JJIEMEHTOB);

- MPOTHO3UPOBATH
CBOMCTBA
BEIIECTB B
3aBHUCHMOCTH OT
WX HAarpy3KH,
BO3MOYXHOCTH
MPOTCKAHUS

(camocrosiTenbpHa
s paboTa)

- pelieHue
y4eOHBIX 1
MIPAKTHKO-
OPUEHTHPOBAHHBI
X 3a1a4
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MIPUPOIHBIX

SIBJICHUU B
pa3IUYHBIX
YCJIOBUSX
Uroro mo pazneny 3
buobmmoreka
LHOK
P 3
C3CPBHOC BpEMA https://m.edsoo
.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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Ipunoxenne 1.
I'pagyk KOHTPOJBLHBIX MEPONIPUATHI 110 Y4eOHOMY NpeaMeTyY «XUMMA»

1 yeTBepTH 2 4yeTBepTh 3 yeTBepTH 4 yeTBepTH rojx
MepHosa
MPOBEICHUS
OLIEHOYHOM
MIPOLEAYPHI CEHTAOPb OKTSIOpb HOS0pb nexadpb siHBapb | (eBpanb MapT amnpenb Mai WUTOT
HeAeIu HeAeIu HeAeIH HeAeIH HeAeIH HeAeIH HeAeIH HeAeIH HEZenu 0
4eOHBIH
mpeawer | suee |12 3| a| 5| 6| 7| a0 |E 211 213 ]85 B] 5 4] 58] 22 AR FIHEE Y
m 3] aa] /M
OcHoBHOe 00111ee 00pa3oBaHue
Xumus 8 1 2 1 1 2| 4
Xumus 9 1 2 1 1 2| 4
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