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Pabouas mporpamma mo Xxumuu Uit oOydarommxcst 8 - 9 KJIacCOB COCTaBJI€HAa Ha OCHOBE
TpeboBanmii K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeNbHON MPOTrpamMMbl OCHOBHOTO
oOmiero o0pazoBaHMs, NPEACTAaBICHHBIX B DeepaibHOM TOCyIapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 0Omero o0pa3oBaHHsA, C Y4ETOM pacHpelenEHHBIX M0 Kiaccam
MPOBEPSIEMBIX TPEOOBAHUN K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHON MPOTpPaMMBbI
OCHOBHOTO 00miero o0pa3oBaHus M DJIEMEHTOB  COJEP)KAHUS, MPEJCTABICHHBIX B
YHuBepcanipHOM Koau(UKaTOope MO XMMHH, a Takke Ha ocHoBe [IpumepHoil mporpammbl
BOCMIUTAHUS OOYYAIOIIMUXCS TPU TOJTYYCHUH OCHOBHOTO OOIIEro oOpa3oBaHUs U C YUETOM
Konuenuuu npenojiaBanus y4eOHOTO mpeaMera «XUMHsD» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccuiickoit denepanuu, peanu3yromuXx OCHOBHbIE 0OIIe00pa3oBaTeIbHbIE MporpamMmbl (yTB.
Pemennem Kosmerun Munnpocsemenus Poccun, mporokon ot 03.12.2019 N T1K-4BH).

MHNOACHUTEJIBHASA 3ATINCKA

CorylacHO CBOEMY Ha3HAYCHHIO MPUMEpHAs padodas Tporpamma SIBISETCS OPUEHTHPOM IS
COCTaBJICHUS PabOUYMX aBTOPCKUX TNPOTpaMM: OHa JMa€T NpEACTaBJICHHWE O MeJsX, oOmen
CTpaTeruu 0O0y4eHusl, BOCHUTAHUS U Pa3BUTHUS OOyJaroMIMXCsl CPEeACTBAMHU y4eOHOTO IpeameTa
«XUMHS»; yCTaHABIMBAaeT oOO0s3aTENbHOE TPEIMETHOE COJCp)KaHWE, MpeaycMaTpUBaeT
pacripenielieHie ero 1o KiaccaM W CTPYKTYpHpPOBaHHE €ro Mo pas3/ielnaM M TeMaM Kypca,
OonpeACIsIET KOJIMYCCTBECHHBIC 1 KAYCCTBCHHBIC XapaKTECPHUCTUKH COACPIKAHUA,; JA€T IIPUMCPHOC
pacripenerieHe y4eOHBIX YacoB MO TEMaTHUYECKHM paslieliaM Kypca U PEKOMEHAYyeMYIO
MOCIIEIOBATEIIbHOCTh MX M3YYCHHS C YYETOM MEXKIPEIMETHBIX M BHYTPCHHENPEIMETHBIX
CBSI3€H, JIOTUKH Y4eOHOTO IpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aromuxcsi OmpenesseT
BO3MOKHOCTH TIpeAMeTa Ui peaiu3aliu TpeOOBaHMN K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM TMpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHWs, a TakK XKe
TpeOOBaHMI K pe3yibTaTaM OOydYeHHsS XHMUU Ha YpOBHE IIelieil W3ydeHHs NpeaMeTa H
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHON NEATETBLHOCTH / y4eOHBIX NEHCTBHH YYCHHKA IO
OCBOCHHIO YUYEOHOTO COJICPIKAHUSI.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMSD»

Bxuan yueOnoro npeamera «XUMHUS» B JOCTHXKEHHE 11€1€ OCHOBHOTO 001ero o0pa3oBaHUs
00yCIIOBJIEH BO MHOTOM 3HAY€HHUEM XHMHMYECKOW HayKd B MO3HAHUHM 3aKOHOB MPUPOJIBI, B
Pa3BUTHUU TPOU3BOIUTENBHBIX CHII OOIIIECTBA U CO3AaHUU HOBOW 0a3bl MaTepPHALHOM KYJIBTYPHI.

XUMHsL KaK JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK PAaCIpOCTpaHWJIA CBOE BIMSHHUE Ha BCE
00J1aCTH YeJI0BEYECKOI0 CYIIECTBOBAHMS, 3a/lajla HOBOE BUJCHHME MHUpA, CTajla HEOTHEMJIEMBIM
KOMIIOHEHTOM MUPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHUEM >KU3HU OOIECTBA: 3HAHUE XMUMUU
CIIY’)KUT OCHOBOH JuIs (OPMHUPOBAHUS MHUPOBO33PEHHsI YEJIOBEKa, €ro MpeJCTaBICHUH O
MaTepHalIbHOM €MHCTBE MHUPA; BaKHYIO POJIb UTPAIOT (OpMHUpYEMbIEe XUMUEH MpeACTaBIECHUs O
B3aMMOTIPEBPALIEHUAX SHEPrMM U OO0 3BOJIONMU BEIIECTB B MPUPOJE; COBPEMEHHAs XHUMUS
HampaBjeHa Ha pelIeHue II00aJbHBIX MPOoOJIeM YCTOWYMBOTO pa3BUTUS 4YEJIOBEYECTBA —
CHIDbEBOM, OJHEPreTUYECKOM, TMHIIEBOM M  HIKOJIOTHYECKOH  Oe30macHOCTH, MpolieM
31paBOOXPaHEHUS.



B ycnoBusx Bo3pacTaromiero 3HaueHusl XUMHAH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
pOJIb XUMUYECKOTO 00pa3oBaHMs. B MiaHe colMalM3alii OHO SIBJISICTCS OJHWM M3 YCIOBUUN
(hopMHUpOBaHMS UHTEIIEKTA THYHOCTA U TAPMOHUIHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XUMHUYECKHE 3HAaHUS HEOOXOJMMBI Uil MPUOOpETeHUS
OOIIEKYIBTYPHOTO YPOBHSI, IMO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpPa3HOW KHW3HU OOIIECTBA, UII OCO3HAHHUS BAXKHOCTH Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 3J0POBBIO M 3J0POBBIO JIPYTUX, K OKPYXKAIOIIEH MPUPOJHON cpene, s
rPaMOTHOTO MOBEJCHHUS MPU UCIIOIb30BAHUN PA3TUYHBIX MATEPUATIOB U XUMHYECKUX BEUIECTB B
MOBCEIHEBHOM KM3HH.

XuMmuyeckoe o0pa3oBaHHE B OCHOBHOM ILIKOJIE ABISETCS 0a30BbIM [0 OTHOIIEHHIO K CUCTEME
oOuiero xuMuyeckoro oOpaszoBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peain3yeT HpHCyIIHe OO0IIeMy XMMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE ILEHHOCTH, KOTOpbIE
OTPaXKAIOT TOCYIAPCTBEHHBIC, OOIIECTBEHHBIE M WHIUBUIYaJTbHBIE TMOTPEOHOCTH. ODTHUM
OTIpEJIeNAETCS CYHIIHOCTh O0IIel cTpaTeruy 00y4eHus, BOCIMUTAHUS U Pa3BUTHUS OOydarOLIUXCS
cpeacTBamMu y4eOHOTO npeameTa « XUMUs».

N3yuenne npeamera: 1) cmocoOCTByeT peanu3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTUS U
dhopMupOBaHUS KYJIbTYpPHl JUYHOCTH, €€ oOmeil 1 HyHKIIMOHATBLHON TPAaMOTHOCTH; 2) BHOCHUT
BKJIaaA B (DOPMHPOBAHHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEHW TMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITEIFHON Y4eOHOMU NIeATeTLHOCTH, IKCIIEPUMEHTATIBLHBIX U UCCIISI0BATEILCKUX YMEHUH,
HEOOXOJUMBIX KakK B MOBCEAHEBHOW XW3HH, TaK U B MPO(PECCHOHATBLHOW NEATEIBLHOCTH; 3)
3HAKOMHUT CO CHENU(UKON HAyIHOTO MBIIUICHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO TMPUPOJBl M YENOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH  TOJPOCTKOB; 4)  cmocoOCTByeT  (OPMHUPOBAHHIO
LIEHHOCTHOTO OTHOIIEHHS] K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHue IKOJIbHUKOB.

Hazpannsle HampaBieHusi B OOyd4€HUU XUMHUHU 00ECIEYMBAIOTCS CHEHH(PHUKON coaep kaHUs
npeaMeTa, KOTOPBIN SIBJISETCS MeJaroruuyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOW HAyKH
XUMHH Ha OTIPEJCNIEHHOM 3Tare e€ pa3BUTHUSL.

Kpr XUMHHM OCHOBHOM IIIKOJIBI OPUCHTHPOBAH Ha OCBOCHHC 06yan-OH_II/IMI/IC$I OCHOB
HeOpFaHquCKOﬁ XMMHHU W HCKOTOPBIX MOHATUH W CBC,I[CHHP'I 00 OTACIIbHBIX 00BEeKTax
OpraHI/I‘IeCKOﬁ XHMHH.

CprKTypa COACPIKaHUs IMpEeAMCTA Cq)OpMHpOBaHa Ha OCHOBC CHCTCMHOI'O IIOAXOAa K €ro
HU3YUCHUIO. COI[Cp)KaHI/Ie CKJIQJIBIBACTCSI M3 CHCTEMBI IIOHSATHM O XHUMHUYECKOM DJIEMEHTE U
BCIICCTBE N CHCTCMbI MOHATHH O XUMHUYECKOM PCaKIuu. O0e >TH CHCTEMBI CTPYKTYPHO
OpPraHru30BaHbI IO MMPUHIOUITY ITOCIICAOBATCIBHOI'O PAa3BUTHUA 3HaHUM Ha OCHOBE TCOPCTUICCKUX
Hpe,[[CTaBJ'ICHI/Iﬁ pa3HOro ypOBH:A: ATOMHO-MOJICKYJISIPHOTO YYCHUSA KaK OCHOBBI BCErO
€CTCCTBO3HAHUSA, YPOBHA HepnonnquKoro 3aKOHa I[ N. MenaeneeBa Kak OCHOBHOI'O 3aKOHAa
XUMHUH, YUCHUA O CTPOCHUHU aTOMa U XHMHYECKOH CBA3H, HpeI[CTaBJ'ICHI/Iﬁ 00
3HeKTpOHHTHqCCKOﬁ JUCCOMHaln BCIICCTB B pacTBOpax. TeOpeTI/I‘IeCKI/IC 3HaHUA
paccMaTpuBarOTCA HA OCHOBE OMIIMPUYCCKU TIOJIYYCHHBIX W  OCMBICICHHBIX q)aKTOB,
Pa3BUBANOTCH IMMOCICAOBATCIIBHO OT OAHOI'O YPOBHS K APYTIOMY, BBITIOJIHASA q)YHKI_II/II/I O0OBsICHEHUS
U TIPOTrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEN MPAKTUYCCKOI'0 IMPUMCHCHHUA U
MOJIYYCHHA U3YyIaCMbIX BCIICCTB.

Takas opraHuzanus coAepKaHHs Kypca CIOCOOCTBYET TMPEACTABICHUIO XUMHYECKOU
COCTAaBJISIIOLLECH HAaydyHOW KApTHUHBI MUpa B JIOTMKE €€ CUCTEMHOW NpUpOonbl. TeM caMbIM
obecrieunBaeTcs BO3MOKHOCTh (POPMHUPOBAHUS Y OOYYAIOMIMXCS IEHHOCTHOTO OTHOIICHHS K
HAyYHOMY 3HAHUIO M METOJaM IMO3HAaHMUS B HayKe. BaKHO TakKe 3aMETUTh, YTO OCBOCHHUE
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COZCpKaHUs Kypca IIPOMCXOAWT C IIPUBJIICYCHUEM 3HAHMM U3 paHee H3YYCHHBIX KYpPCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Puznka. 7 Kmacey.

HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMMS»

K HampaBieHnio mepBOCTENEHHON 3HAYMMOCTH NPU pealn3aliui 00pa30BaTENbHBIX (YHKIIHHA
npeamera «XUMUSD» TPATUIMOHHO OTHOCST (POPMHUPOBAHUE 3HAHMK OCHOB XMMHUYECKOH HAyKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW MESATEIHHOCTH YellOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHI. 3ajgada mpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUN — BaXXHEUIINX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUM, JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKH, 3HAaHUH O
Hay4yHBIX METOJaX H3Y4EHHs BEIIECTB U XMMHUYECKUX PeaKklui, a Takke B (OpPMUPOBAHUU U
Pa3BUTUM YMEHHUI U COCOOOB AEATEIbHOCTH, CBA3AHHBIX C IJIAHUPOBAHHUEM, HAOJIIOJIEHUEM U
MIPOBEJIEHUEM XHUMHYECKOTO SKCIIEPUMEHTA, COOIIOIEHUEM IpaBuil 0€30MacHOro oOpalleHus ¢
BEIIECTBAMU B [IOBCETHEBHOM KU3HU.

Hapsiny ¢ >TuM nenu u3ydyeHus mpenMera B MPOrpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TNPUOPUTETOB B CHUCTEME OCHOBHOTO ofmiero oOpa3oBanus. CeronHs B
oOpa3oBaHMM 0CO00 3HAYMMON MNPHU3HAETCS HANPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OopMUpOBaHHE €€ HUHTeIUIeKTa M oOmed KynbTypbl. OOydeHue
YMEHHUIO YYUTBCS M IMPOAOJIKATh CBOE OOpa30BaHME CAMOCTOSITEIBHO CTAHOBHUTCS OIHON U3
BOKHEHIINX PYHKIUNA yueOHBIX MPEIMETOB.

B cBs3M ¢ 3TUM TpU W3YYEHUH MpEeaMeTa B OCHOBHOHM MIKOJE AOMHUHHPYIOIICEC 3HAUCHHE
puoOpey TaKkue e, Kak:

e (dopMHpOBaHHE HMHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY TPHUHSATHIO PEUICHHM, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

® HANpaBlIEHHOCTh OOy4YeHHs Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE YydJalluxcs K
CaMOCTOSITEJIbHOM ~ [MO3HABaTENbHON  NEATENIbHOCTH, HAy4YHBIM  METOJaM  IO3HaHUS,
(GhopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

e oOecreueHHe YCIOBUM, CIOCOOCTBYIOIIUX MPHOOPETeHHI0 OOy4aloUIMMUCS OIbITa
pazHooOpa3HOM /AeATeIbHOCTH, MO3HAHUS M CAMOIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

e (dopMHUpOBaHHE YMEHHUN OOBACHATH W OLIEHUBATH SIBJICHHUS OKPYXAIOIIEro Mupa Ha
OCHOBAHUU 3HAHUI U ONBITA, MOJTYYCHHBIX IIPU U3YYCHUH XUMUMU;

e (dopMmupoBaHHe Y 00y4aIOMIUXCS TYMAaHUCTHUYECKUX OTHOILICHHM, MOHUMAHUS [EHHOCTH
XMUMHYECKUX 3HAHWM AJsl BBIPAOOTKM 3KOJOTHYECKU IIeJIeCOO0Pa3HOro MOBEICHUS B OBITY H
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHsI CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

® pPa3BUTHE MOTHUBAIMU K 00YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuIIs ¥ HANMPABICHHOCTH JaibHeHIIero ooydeHusl.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUs1» B YHEBHOM IIVIAHE

B cucreme OGIJ.ICFO 06p8.30BaHI/ISI «XHUMUD IIpu3HaHa 00s13aTCIIbHBIM y‘Ie6HLIM npeamMeToM,
KOTOpLIfI BXOJHUT B COCTaB HpCIlMCTHOﬁ oOmactu «EcTecTBEHHO -HAaY4YHBIC IPCAMCTEI.

VY4eOHbIM MJIaHOM Ha e€ n3ydeHue oTBesleHO 136 ydeOHBIX 4yacoB — 1o 2 4 B Heemo B 8 U 9
KJ1accaX COOTBETCTBEHHO.



JUnst KaxJoro Kiacca INPeIyCMOTPEHO pPE3epBHOE YueOHOE BpeMs, KOTOPOE MOXKET OBbITh
UCIIOJIb30BAHO  yYaCTHMKaMHU  00pa30BaTENbHOrO IHpolecca B ILEIIX  (OpMHUPOBAHUS
BApHATUBHOW COCTABJISIONICH COAEp)KaHUS KOHKPEeTHOH pabouell mporpammsel. [lpu sTOM
oOsi3aTenbHasi (MHBAapHaHTHAs)) YacTh COACP)KaHUS TPEIMETa, YCTAHOBJICHHAs MPUMEpPHOU
paboueii mporpaMmoi, M BpeMs, OTBOAMMOE Ha €€ H3ydyeHHe, JOJDKHBI OBITh COXPaHEHBI
IIOJIHOCTBIO.

B ctpykrype npumepHoi paboueil mporpaMmbl Hapsy C MOSICHUTEIBHOM 3alTMCKON BBIJCICHBI
CJIEIYIOLIME Pa3IEIbl:

® IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Y4eOHOro mnpeamera «XHUMHS» — JIMYHOCTHBIE,
MeETaIpeMETHBIE, IPEIMETHBIE;

e cojepkaHue y4eOHOTO npeameTa « XuMus» 1o rojiaM o0y4deHust;

® [IPUMEpPHOE TEMATHUYECKOE IIAHUPOBAaHUE, B KOTOPOM JIETAIU3HPOBAHO COJEpKaHUE
KQKJIOM KOHKPETHOW TEMBI, yKa3aHbl KOJMYECTBO 4YaCOB, OTBOAUMBIX Ha €€ H3y4eHHUE, U
OCHOBHBbIE BHJbl y4eOHOH JESATENbHOCTH YUY€HUKa, (QOpMHUpyeMble MpPH H3YYECHUH TEMBI,
MIPUBEJIEH NEPEUYEHb JEMOHCTPALMM, BBIIOJIHIEMBIX YYUTEIEM, U IEPEUYECHb PEKOMEHIYyEMBIX
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT, BHIIOJIHAEMBIX YUAIIUMUCS.

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSD»
8 KIIACC (1-# rox o0y4enus)
Ilepeonauanvhvie Xumuueckue nOHAMuUsA

[Ipenmer xumuu. Posib XMMUUM B KU3HM 4YesloBeKa. Tena v BeniecTBa. PU3MYECKHE CBOWCTBA
BEIIECTB. ArperaTHoe COCTOsiHUE BemniecTB. [loHsATHE 0 MeTOAax MO3HAHUS B XUMUHU. XUMHS B
cucteMe HayK. YucTteie BemecTBa U cMecu. CriocoObl pa3/ieieHus] CMecei.

ATOMBI U MOJIEKYJbIl. XUMHUUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3J1eMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHYECKHMX JJIEMSHTOB. 3aKOH ITIOCTOSHCTBA
coCTtaBa BCIICCTB. OTtHocuTenbHast atomMHas Macca. OTHOCHTEIbHas MOJICKYJIdpHasd Macca.
MaccoBas J0JIA XUMHUYCCKOI'0O 3JICMEHTA B COCAUHCHHMU.

Ou3nyecKnue U XUMHUYECKHUE SBICHUs. XUMHUECKas peakius U e€ MPU3HAKU. 3aKOH COXPaHECHHUS
MAacchl BEIeCTB. XUMUYECKUe ypaBHeHUs. Kitaccuukamms XMMHYSCKIX Peakiuid (CoeAMHEHUS,
pasloKeHUs, 3aMeleHUs, 0OOMEHA).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOW, C mpaBwiaMu paboOThl B
naboparopur U mnpuéMmMamu oOpamieHus ¢ J1abopaTOpHBIM OOOpyHOBaHUEM; H3y4eHHE U
onucanue (PU3NUECKUX CBOMCTB 00Pa3I[0B HEOPraHMUECKNX BELIECTB; HAOIIOICHNE

¢busznueckux (MIaBJICHHE BOCKAa, TasHUE IbJa, pacTHpaHUE caxapa B CTYIKe, KHUIICHHE H
KOHJICHCAIIUST BOJIbI) M XUMHUYECKUX (TOpEHUE CBEYH, MPOKaTMBAHUE MEAHOW MPOBOJIOKH,
B3aMMO/ICHCTBUE MeJa C KUCIOTOM) SBICHHM, HAOMIOIeHNE W ONHMCaHKe TIPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peakuui (pa3lokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XIJIOPUIOM
Oapusi, pasnoxkenue ruapokcuaa wmeau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE XKele3a C
pactBopom conu meau(Il)); usydenue crnocoboB paszaeneHuss cMmeceil (C MOMOIIBI0 MarHuTa,
¢GbunbTpOBaHUE, BHIMAPUBAHMUE, JUCTWUIALMUA, XpoMmarorpadus), TMPOBEIECHUE OYHCTKH
MOBAapeHHON  conM; HAOMIOJEHWE W  ONHWCAHUE  PEe3yNbTAaTOB  TPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXpPAHEHMs]  MacChl;  CO3/JaHME€  MOJENIed  MOJIEKYN
(1apocTep>KHEBBIX).



Baorcnetimue npedcmaeumeﬂu HeopeanHu4ecKux eeuecme

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopog — 3aeMEHT M IIPOCTOE BEILIECTBO.
Haxosxnenue kucioposa B mpupoje, GU3ndeckue 1 XUMUYECKUe CBOUCTBA (PEaKLUU TOPEHHUs).
Oxcunpl. Ilpumenenne xucnopona. CrocoObl TMONy4eHHS KUCIOpoAa B JA0OpaTopuul |
npomsbiuieHHOCTH. KpyroBopot kuciopoaa B mpupojge. O30H — aIOTPOIHAS MOTU(BUKAIIHS
KHCIIOpO/a.

TermnoBoit  3pekT XUMHUYECKOH peakiuH, TEPMOXHMUYECKHE YpaBHEHHS, 0JK30- W
SHJIOTEPMHUYECKUE peakuuu. TOIUMBO: Yroiab M METaH. 3arps3HEHHE BO3JyXa, YCUIIEHUE
MapHUKOBOTO 3(dexTa, pa3pyiieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. HaxoxaeHue Bojgopoia B Ipupojie, pU3ndeckue u
XMUMHMYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOObI nonydyeHus. Kuciaotel u conu.

KomuuecTtBo BemectBa. Mosb. MosnspHas Macca. 3akoH ABOTajipo.
MouisipHblii 00BEM ra3oB. Pacy€Tbl N0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue CcBoMcTBa BOJbl. Boma kak pactBoputens. PactBopel. HacelmeHnsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBoprMocTh BemecTB B Boje.l MaccoBass noJisi BemiecTBa B
pactBope. XumMudeckne cBorcTBa BoJbpl. OcHOBaHMs. Poib pacTBOpOB B NPUPOJAE U B KU3HHU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
MIPUPOIHBIX BO.

Knaccudukanus Heopranwdyeckux coeauHeHuit. Oxcuapl.  Krnaccudukamus  OKCHIIOB:
coyieoOpasyromre (OCHOBHBIE, KHUCIOTHBIC, aM(OTepHBIE) U HecosieoOpazytomue. HoMenkmatypa
OKCHUJIOB (MEXIyHapoaHas W TpuBHUalbHAasA). Du3nyeckne M XMMHUYECKHE CBOMCTBA OKCHIIOB.
[Tosmydyenune okCHaOB.

OcnoBanus. Knaccudukanuss ocHOBaHWI: IIETOYM W HEPACTBOPHUMBbIE  OCHOBAHUA.
Homenknarypa ocHoBaHui (MeXAyHapoAHas W TpuBHaNbHas). PU3NYECKHE U XUMUYECKUE
cBoicTBa OcHOBaHMWH. [loydyeHre oCHOBaHUI.

Kucnotel. Knaccudukanus kuciaor. HoMeHkmarypa KucioT (MeXIyHAapOoJaHAss U TPUBHAIIbHASA).
dusnyeckre U XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTU MeTaitoB H. H. bekerosa.

[Tonyuenue KUCIOT.

Comu. Homenknartypa coneil (MexayHapogHasi ¥ TpUBUATIbHAS).
duznyeckue U XUMHUecKue cBoiicTBa coseil. [lomyuenue coneil.
I'enetnueckas cBs3b MEXKAY KJIaCCAMH HEOPTaHUYECKUX COCIMHEHHI.

XUMHUYECKUH 3KCHEPUMEHT: KaueCTBEHHOE ONPEICICHHE COACPKAHMS KHUCIOPOJa B BO3JyXE;
MoJlyueHue, coOupaHHe, paclo3HaBaHME M W3YYEHHE CBOWCTB KHCIOPOJAA; HaOMI0IeHue
B3aMMOJICIICTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMS M MPEKPAILICHHS] TOPEHUS
(moxapa); o3HakoMJeHHEe C oOpa3laMu OKCHIOB U OINHCAaHHE HX CBOWCTB; TIOJy4eHHE,
coOupaHue, pacro3HaBaHUE W M3Y4YCHHE CBOMCTB BoJopoja (TOpeHHe); B3auMOJEHCTBUE
Bojoposia ¢ okcuaoM menu(ll) (Bo3MOKHO HCTHONB30BaHUE BHICOMATEPUANIOB); HAOIIOACHUE
00pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb; UCCIIeJOBaHHE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; IMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM aoieit
pPacTBOPEHHOTO BEMIECTBA; B3aUMOJICHCTBHME BOABI C MeTasiaMd (HAaTpUEM U KaJbI[UEM)
(BO3MOXHO MCHOJIb30BAaHUE BUJIEOMATEPHUAJIOB); OMPEACICEHUE PACTBOPOB KHUCIOT U ILIEIOUYEH ¢
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IIOMOIIBI0 MHAMKATOPOB; HCCIEAOBaHHE OOpPa3LOB HEOPraHUYECKHUX BEUIECTB pa3JIUYHbIX
KJIacCOB; HAONIO/ICHHE W3MEHEHHsI OKPACKW HHIMKATOPOB B PACTBOpPAX KUCIOT W INEIOYEH;
u3yuyeHue B3aumojenctBusi okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJUlaMH, PEaKUUid HEUTpaIu3aluy; I0Jy4YECHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOIO MeTajlla JAPYrUM U3 PACcTBOpA COJIM; PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad II0 TeMe
«BaxuHennue Kiacchl HEOPraHMYECKUX COCTUHEHUN.

Ilepuoouueckuii 3akon u Ilepuoouueckas cucmema xumuyeckux snemenmos /l. U. Menoeneesa.
Cmpoenue amomos.

Xumudeckas cB3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIE peakuuu

[lepBple MONBITKM KiIacCU(PUKAUU XUMHUYECKHUX 3yieMeHTOB. I[loHsATHE O rpymmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIIE€JOYHO3EMENbHbIE METAJUIbl, TaJlOT€Hbl, HHEPTHBIE TIa3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCHUIbI U THIPOKCH/IBI.

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucremMa xumudeckux sneMeHToB J[. M. Menneneesa.
Kopotkonepuoanast u mHHONepuoaHas ¢opmbl Ilepuoanyueckoil CUCTEMBI XMMHUYECKHX
anemenToB /. . Menneneesa. Ilepuoas! u rpynnbel. @U3HUecKHil CMBICT TOPSIAKOBOTO HOMEPA,
HOMEPOB MepHOo/ia U TPYIIIBI 3JEMEHTA.

Crpoenune aromoB. CocTtaB atoMHbIX snep. M3oromsl. DiekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00070uek aroMoB TepBbIX 20 xumMuueckux 3ymeMeHToB Ilepwommyeckoit cuctemsr I U.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €ro nojoxkeHuto B [lepuonnueckoi
cucteme JI. . Menpaeineena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METaUNIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmnaM M nepuojiaMm. 3HaueHue llepumoandeckoro 3akoHa u
[Tepronnueckoi CUCTEMbl XMMHUYECKUX AJIEMEHTOB JJIsI Pa3BUTUS Hayku M mpaktuku. J[. W.
MenneneeB — y4EHBIN U TpaKIaHUH.

Xumuyeckas cBa3b. KoBajeHTHas (MoJispHAs U HEMOJIAPHAs) CBS3b. DIIEKTPOOTPULIATEIBHOCTh
XUMHYECKUX 3JIeMeHTOB. MlOHHAsI CBSI3b.

Crenennb oxwucieHUS. OKHCIHTEIHFHO-BOCCTAHOBUTEILHBIC pEaKkuu. Hpoueccm OKHUCJICHUA U
BoccTaHoBJIeHN. OKHCIIMTEIIN 1 BOCCTAHOBUTEIH.

XUMHYECKUM OKCIICPUMCHT: H3YUYCHHC 06pa3u013 BCIICCTB MCTAJIJIOB MW HCEMCTAJLIOB,
B3aMMOJICHCTBUE THAPOKCHUIa OMHKa C paCTBOpPaMH KHUCIIOT H meﬂoqeﬁ; IMPOBCACHUC OIILITOB,
HWIUTIOCTPUPYIOIIUX MMPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpeHI/IC, pC€aKuuun
Pa3JI0KCHUA, COGI[I/IHCHI/IH).

Me)KHpe,Z[MeTHLIe CBA3HU

Peanuzanms MCKIIPECAMETHBIX CBs3eM Inpnu H3Yy4YCHHU XUMHUHU B 8 kiacce OCYIICCTBIIACTCA
4cpe3 HUCIOJIb30BAHUEC KakK 06IJ_II/IX C€CTCCTBCHHO-HAYYHbBIX HOHHTI/Iﬁ, TaKk H HOHHTHﬁ,
ABJIIFIOINUXCA CUCTEMHBIMU U OTACIIBHBIX IMTPEAMCETOB €CTCCTBCHHO-HAYYHOT'O TUKIJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TTOHATHA: Hay‘-IHLIﬁ (I)aKT, runoTe3a, TCOpusda, 3aKOH, aHAJIM3,
CHHTC3, maccmbnxaum{, NepuoaANIHOCTD, Ha6J'IIO,I[eHI/IC, OKCIICPUMCHT, MOJCINPOBAHUC,
HU3MEPCHUEC, MOJICIIb, SIBJICHHUC.



@dusuKa: Marepus, aroM, OJJIEKTPOH, INPOTOH, HEWUTPOH, HWOH, HYKJIWJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsjl, BEIIECTBO, Tel0, O0BEM, arperaTHoe
COCTOAHHUEC BfIICCTBA, Ias, (1)I/I3I/II-I€CKI/IG BCINMYMHBI, CIWHHUIIBI I/ISMepeHI/ISI, KOCMOC, IIIIaHCTHI,
38351, ComHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpAbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMEIE,
TOTIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC
Bewecmeo u xumuueckasn peaxyusi

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux iemeHToB /. M. Menneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX
TPEX MEPHOJIOB, KaJus, KaIbIUs U X COCAUHEHHUI B COOTBETCTBUU C MOJIO)KEHHUEM 3JIEMEHTOB B
[Iepunoanudeckoil cucreMe U CTPOEHUEM X aTOMOB.

Crpoenue BelecTBa: BUIAbl XUMUYECKOUN CBA3U. THIIBI KPUCTATIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEIIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUAAa XUMUYECKOU CBA3H.

Knaccudukanuss u HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB (MEXIyHapoHas u
TpUBUAIbHAs)). XUMHYECKHE  CBOMCTBAa  BEIIECTB, OTHOCALIMXCS K PAa3IMYHBIM KiaccaM
HEOPraHUYECKUX CO- €AMHEHUHN, TeHEeTHUECKasl CBSA3b HEOPraHWYECKNX BEIECTB.

Knaccudukanuss XMMHUYECKMX peakUuid IO pa3luyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBYy
YYacTBYIOIIMX B pEakUWU BEUIECTB, IO TEIUIOBOMY 3(QQeKTy, M0 H3MEHEHUIO CTeleHei
OKHUCJICHUS XMMUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTamu3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXHUMHYECKHUE YPAaBHEHUS.

[Tonsitue o ckopoctu xumuueckod peakiuu. I[lonarue o0 0OpaTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
XMUMHYECKOM paBHOBecHU. DakTOpbl, BIHUAIOIIUE HA CKOPOCTh XHMUYECKOM peakiuu Hu
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu, SHGKTpOHHbIﬁ OajaHc OKHCIINTCIIbHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBnenue ypaBHeHI/Iﬁ OKHUCJIMTCIIBHO-BOCCTAHOBUTCIBHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHHUEM MCTOAA 3JICKTPOHHOI'O OanaHca.

TeOpI/IH SHCKTPOHHTHHCCKOﬁ Jucconuanuu. QHGKTPOJ'II/ITH U HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUOHBI. MeXaHu3M JIHUCCOLMAIlUM BEIIECTB C pa3JIMYHbIMU  BUJAAMU XHMHUYECKOM CBA3H.
Crenenb JAUCCOHAaIIhH. CuiibHBIC U ClTa0bIe SJICKTPOJINTHI.

Peakuuu woHHOTO OOMeHa. YCIOBUS TpPOTEKaHUS peakUuid HOHHOTO OOMEHa, TMOJHbIE U
COKpall€HHble MOHHbIE ypaBHEHMs peakuuii. CBOMCTBa KHUCIOT, OCHOBAHMIA M COJIEW B CBETE
MpeJICTaBICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE pEakiuu Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

XHUMHUYECKHM OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIAMU KPUCTAJUIMYCCKUX pCI_HéTOK
HCOPraHNM4YCCKUX BCIHICCTB — MCTAJIOB U HCMCTAJIJIOB (Fpa(bI/ITa u aJIMaSa), CJIOJKHBIX BCIICCTB
(xnopm[a HanI/ISI); HCCIICAOBAHUC 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOMN pcakuun OT
BO3ACHUCTBUSI Pa3JINYHBIX (I)aKTOpOB; HUCCICAOBAHUEC BJICKTPOIIPOBOAHOCTU PACTBOPOB BCIICCTB,

7



mpouecca  AMCCOLMAIMM  KUCJIOT, IeJo4ed ©  cosied  (BO3MOXKHO — HCIOJIB30BAHUE
BHJIEOMATEPHUAJIOB); MPOBEJICHUE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUsI pEaKiHil
MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIJIENEHUE Ta3a, OOpa3OBaHHE BOJbI); OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKlUil (rOpeHue, peakiuu
pa3joKEHUs, COEIMHEHMs); paclHO3HAaBAaHUE HEOPraHWYECKUX BELIECTB €  I[IOMOLIBIO
KaueCTBEHHBIX PEAKIIMN Ha UOHBI; pEIICHUE HKCIIEPUMEHTAIBLHBIX 3a/1a4.

Hememannvt u ux coeounenus

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. Ctpoenue U (pU3NUYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TAJOTC€HOB. XUMUYECKUE
CBOMCTBa Ha mHpuUMepe Xjopa (B3aUMOJEHCTBUE C MeTallaMHM, HEMEeTajslaMH, IIeJouaMu).
XnopoBogopoa. ComnsiHas KUCTOTa, XUMUYECKUE CBOMCTBA, MOJydyeHue, mpuMeHeHue. [leficteue
XJIOpa M XJOPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWlnne XJIOpuAbl U UX HAXOXKIECHUE B
MIPUPOJIE.

OObmas  xapaktepuctuka 3yeMeHTOB  VIA-rpynmbl. OCOOGEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCICHMUSL.

Crpoenune u (pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEphl. AJUIOTPOITHBIC
MOM(UKAIIMK KUCIOPOJa M Cephl. XMMHUYECKHE CBOWcTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
CbI/ISI/I'—IeCKI/Ie U XUMHUYECKHE CBOMCTBA. OKCI/I)II)I CEPbI KaK MPEACTABHUTCIIN KHUCIIOTHBIX OKCHUIOB.
Cepnas kuciora, (GU3MYECKHEe W XMMHUYECKHE CBOMCTBa (0OIIME KaK MpEICTABUTENS Kiacca
KHCJIOT U CHCHI/I(l)I/I'-IeCKI/Ie). XuMU4ecKue pC€aknuu, JieKamue B OCHOBE IIPOMBIIIIICHHOIO
crocoba mostydeHusi cepHOr KHUCIOTHL. [Ipumenenue. Conu CEepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyiabdar-noH. HaxoxzaeHue cepbl U €€ COCAMHEHHH B TNpUpOJe. XHUMHUYECKOE
3arpsi3HEHUE OKpYXKAlolled cpeibl COSAMHEHUSMHU cepbl (KHCIOTHBIE MOXKAH, 3arps3HEHHe
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAIICHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymimbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B pUpoae, pUandeckre U XuMudeckue cBoictra. Kpyrosopor azora B
npupojae. AMMHUAK, ero (pusndeckue U XUMUYECKUE CBOMCTBA, MoJydyeHue u npumenenue. Conu
aMMOHHUSI, UX (pU3MYeCKHe U XUMUYECKHe CBOWCTBa, mpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMSI. A30THasl KUCJIOTa, €€ MoTy4YeHue, pU3ndeckre U XMMHUIecKue cBoicTBa (o0rmue
KaK TMpEeJCTaBUTENsl Kiacca KHUCIOT U crneuuduyeckue). Vcmonb3oBaHHe HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX YA0OpeHud. XHUMHUYECKOe 3arps3HeHHE OKpYXKaromleu
Cpelbl COEIMHEHUAMH a30Ta (KHCIOTHBIE IO/, 3arpsi3HEHNUE BO3/TyXa, MOYBBI U BOJIOEMOB).

®ocdop, amnorponnsie Mmogudukanuu docdopa, huznueckue U XuMudeckue cBorctra. Oxcua
dochopa(V) u dochopHas kucinora, (puMUeckue U XUMHUYECKHE CBOWCTBA, MOJy4YCHHE.
Hcnonw3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX YIOOPECHUH.

OOmast xapakrepuctuka 3ieMeHTOB [VA-rpynmel.  OcoOGeHHOCTH  CTpPOEHHMS aTOMOB,
XapaKTEpPHbIE CTETICHU OKUCIICHMSL.

VYraepon, amIoTpomHble MOAM(UKALMK, pPACOPOCTpaHEHHWE B Tpupoae, (usnueckue Hu
XUMu4eckue cBoictBa. AncopOmus. Kpyrosopot yriepona B npupoje. OKcuibl yriepona, ux
¢u3nyeckue M XUMUYECKHE CBOMCTBA, NEMCTBME HA JKUBBIE OpPraHM3MBI, TMOJyYeHHE |
NpUMEHEHHe. DKOJOrMyeckue mpoOieMbl, cBsi3aHHble C okcugoM yriepona(lV); rumoresa
rJ100abHOTO TOTEIJICHUsT KIMMAaTa; MapHUKOBBIM 3(dekT. YronpHas KHCIOTa M €€ COJH, UX
¢u3nyeckne M XMMHUYECKHE CBOWCTBA, MOJydYeHHEe M NpuMeHeHue. KadecTBeHHast peakuus Ha



kapOoHat-uoHbl. Mcmonb3oBanue kapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U
CEJILCKOM XO3SIUCTBE.

[lepBoHauanbHbie MOHATUS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCJAMHEHHSX Yriepoja
(MeraH, 3TaH, STWJIEH, AalleTHJICH, STaHOJI, TJIMUIEPUH, YyKCycHas kuciorta). Mx coctaB u
xuMudeckoe crpoeHue. [loHsTHE O OHOJOTMYECKM BaXXHBIX BEIIECTBAX: JKUpPAX, OCNKax,
YIJIEBOJAX — W HUX POJIM B JKM3HHU 4YelIOBEKa. MaTepualbHOE €IWHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCAUHEHHUI.

Kpemnuuid, ero ¢usnveckne u XUMUYECKHE CBOWMCTBA, MOJydeHHEe u npuMeHenue. CoeanHeHus
KpeMHus B npupoje. Obuue npeacrasieHus o6 okcuae kpeMHus(IV) n kpemMHueBoi KucioTe.
Cunukatel, WX WCIOJB30BaHWE B OBITY, MEIWIMHE, NPOMBIIIICHHOCTH. BakHeimme
CTPOUTEINIbHBIE MaTepHalibl: KepamMuKa, CTEKJIO, IEMEHT, OETOH, xene300eToH. [Ipolremsr
0€30MacHOT0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

XUMUYECKUI 3KCIIEPUMEHT: U3y4YeHHE 00pa3l0B HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI; TIPOBE/ICHNE KaYECTBEHHBIX PEAKIMA Ha XJIOPUA-WOHBI M HAOIIO/EHNE MTPU3HAKOB UX
MPOTEKAHMSI; OMBITHI, OTPAKAIOUIHE (HU3NUYECKHE W XHMHUYECKHE CBOMCTBA TaJOTEHOB M MX
COoeMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHUIEOMATepUaoOB); O3HAKOMJIEHHE C oOpa3uamu
XJIOPUAOB (TaJOTE€HUIOB); O3HAKOMJICHHE C 0OpasmamMu cepbl U €€ COCTMHEHHUSAMHU (BO3MOXKHO
WCIIOJIb30BAHUE BUJCOMATEPHANIOB); HAOMIOJCHUE TMpollecca OOYIJMBaHUS caxapa TOJ
NEUCTBHEM  KOHUEHTPHUPOBAHHOM CEPHOM  KHUCIOTHI;, HW3Yy4€HHUE XHMHUYECKUX CBOMCTB
pa30aBiIeHHONH CEpHOW KHUCIOTHI, MPOBEACHHE KAUECTBEHHOM peakuuu Ha cyinbGaT-uOH H
HaOMo/IeHNe TpHU3HaKa €€ MPOTEeKaHHs; O3HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMM a3o0Ta,
dbocdhopa u ux coeTMHEHHH (BO3MOKHO MCITOJIb30BAaHUE BHACOMATEPUAIIOB), 0OpasmamMu

a30THBIX W (OoCchHOPHBIX yIOOpEHMI; TOIyYCHHE, COOMpaHHWE, pAClO3HABAHWE W H3ydeHUE
CBOMCTB aMMMaKa; MPOBEJIECHUE KAaueCTBEHHBIX peakluil Ha MOH aMMOHUS U (ocdaT-uoH u
W3yYECHHUE MTPU3HAKOB X MPOTEKAHUs, B3AaUMOJACHCTBHE KOHLICHTPUPOBAHHON a30THOM

KHCIIOTBI C MeEJbI0 (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHANIOB); HU3yYEHUE MOJenei
KPUCTAJIMYECKUX pEIETOK anMasa, rpadura, dymiepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLuu pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOIMCTBOM MPOTHBOrasa;
MoJIyueHue, coOupaHue, pacrio3HaBaHUE M HM3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa; MpOoBeleHUE
KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS;
03HAKOMJICHUE C MPOAYKIHEH CUIUKATHOW MPOMBIIIJICHHOCTH; PEUICHUE SKCIIEPUMEHTAIBHBIX
3aza4 1o Teme «BaxHeilre HeMeTaIbl ¥ UX COSIUHEHUSD.

Memannol u ux coeouneHus

OO6mrast XapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METa/UIOB Ha OCHOBAaHUH HMX IOJIOKEHUS B
Ilepuomnueckoit cucreMe xuMudeckux sieMmeHTOB [[. M. MenpaeneeBa W CTpOECHUS aTOMOB.
Crpoenune MeramioB. Mertaidueckass CBA3b M METAJUIMUECKas KpHUCTaJUIMYECKas penieTka.
DNEeKTPOXUMHUYECKUN psAJl HampsokeHud MeramioB. (Du3nyeckue M XMMHUYECKHE CBOMCTBA
MetaioB. OO1ue cnocoObl motydeHus MetamioB. [loHsITHE 0 KOpPO3UH METaIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTalb, YYT'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

H_[e.]'IOLIHLIC MCTAJJIbI: TIOJIOXKCHHEC B HepHOHquCKOﬁ CHUCTEMC XUMHNUYCCKHUX J3JICMCHTOB I[ n.
MCH,Z[CJ'ICCBa; CTPOCHUC HUX AaTOMOB; HAXOKIACHUC B IPUPOJC. du3znuecknue M XHUMHUYECKHE
CBOMCTBaA (Ha MNpuUMEpC HATPUAd U KaJ'II/IH). OKCI/IILBI U TUAPOKCHUIBI HATPUA U KaJIUA. HpI/IMCHCHI/IC
IIEJI0YHBIX METAJJIOB U UX COCAUHECHHUMN.



[IlenoyHO3eMeENbHBIE METAJLUIBI MarHUii M KalbUUi: mNosioxkeHue B llepuonuyeckon cucreme
xuMuueckux sneMmeHToB . M. MenpeneeBa; CTpOEHHE MX aTOMOB; HaxO0XXIACHUE B IMPUPOJE.
dusuyeckre U XUMHYECKHE CBOMCTBA MarHus M Kaiabliugd. BakHeHlmne cOeIUMHCHUSA KalbIUSA
(oxcun, rugpokcun, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

Amomunuii: nonoxenue B llepuonmueckod cucreMe XuMHYecKux anemeHtoB J[. M.
MenpeneeBa; CTpOCHUE aTOMa; HaXOXACHUE B Ipupoje. Pu3nyeckue U XMMHYECKHE CBOMCTBA
amoOMUHUS. AM(BOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA AITFOMUHUSL.

Kenezo: nosnoxenue B Ilepuonnueckoin cucreme xumudeckux anemeHToB Jl. M. Menneneesa;
CTPOEHHE aToMa; Haxox[eHue B npupoje. Puznueckue M XUMHYECKHE CBOICTBa JKeje3a.
Oxcuppl, runpoxcuipl v conu xxenesa(ll) u sxenesa(Ill), ux cocras, cBolicTBa U MOTy4YEHHUE.

Xumuueckuil sxcnepumenm: 03HAKOMIJICHHE ¢ 00pa3IlaMy METaJIOB U CIUIABOB, NX (U3HUECKUMHU
CBOWCTBAMH; U3yUEHUE pPE3yJbTATOB KOPPO3WH METAUIOB (BO3MOXXKHO HCIIOJIb30BAHUE
BHJIEOMATEpPHAJIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA KaJlblMsl M HATpUsi C BOJOHU
(BO3MOXKHO HCIOJIb30BAHHUE BHJICOMATCPUAIIOB); HCCICIOBAHUE CBOWCTB IKECTKOW BOJIBI;
mpolecca TOPEHUs jKelie3a B KHUCIIO- pojie (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPHUATIOB);
IMIPHU3HAKOB MMPOTCKaHNA KaYCCTBCHHBIX peaKqu/'I Ha MOHBI (MaFHI/ISI, KaJib1usl, aJJIOMHUHHA, IIMHKA,
xene3a(ll) m xenesa(Ill), memu(Il)); HabGmromeHWe W omMcaHWE MPOIECCOB OKPAITUBAHUS
IIaMCHU HOHaMW HATpUA, KaJlud W KaJIbOUA (BO3MO)KHO HNCITOJIB30BAaHUC BI/IJIeOMaTepI/IaJ'IOB);
HNCCIICIO0OBAHUC aM(l)OTepHI)IX CBOMCTB TUAPOKCHUAA AJIIOMHHUA U THAPOKCHUIAA HUHKA, PCHICHUC
IKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BakHeWIue MeTauTbl B UX COSAHMHCHUS.

Xumus u okpyscarowas cpeoa

HoBeie matepuainel 1 TexHosnoruu. BemrecTBa u Marepualibl B IOBCETHEBHOM JKU3HU YEJIOBEKA.
Xumusa u 310poBbe. bezomacHoe McmnonIb30BaHME BEUIECTB U XMMHUYECKHUX PEaKIUil B OBITY.
[lepBass mnomoib MpPU XUMHYECKUX OXOTax U OTpaBiieHHsX. OCHOBBI 3KOJIOTHYECKOMN
IrpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYXKaroleil cpenbl (mpenenbHas JOMyCTHMAast
koHueHTpauus Beuiects — [1JIK). Posib xuMuu B perieHuu 3K0JI0THYECKUX MpooIieM.

[IpupoaHble MCTOYHHKHU YTIEBOAOPOJOB (Yrojib, MNPUPOAHBINA Tra3, He(Th), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMUYECKUH SKCIEPUMEHT: H3ydyeHHe 0O0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHbIE MaTepUabl).

Meoscnpeomemuvie ces3u

Peanuzanus MCXKITPCAMCTHBIX CBsA3el IIpHU U3YUCHUU XUMHUHU B 9 knacce OCYHICCTBJISCTCA UCPEC3
HCIIOJIB30BAHUC KakK 06H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK H HOHHTHﬁ, SABJIAIOIINXCA
CUCTCMHBIMU JJISI OTACIIbHBIX IPEAMETOB €CTECCTBEHHO-HAYYHOTI'O LIUKIJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TTOHATHSA: Hay‘IHLII’I (baKT, rUnoTe3a, 3aKOH, TEOpUusA, aHaAJIN3,
CHUHTC3, KHaCCH(bHKaHHH, NEpUOANIHOCTD, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT, MOICIUPOBAHUC,
HU3MEPCHHUC, MO/JICIIb, SIBJICHUC, HapHI/IKOBI:Jﬁ 3(1)(1)6KT, TEXHOJIOTHA, MAaTCPpHUAJIbI.

®dusnka: wmaTepusi, aroM, DJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIUJ, HW30TOIIbI,
PaaOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHM  3aps]l, TPOBOJHUKH, MOIYIPOBOJHHKH,
TUDTIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIIUYECKAss pemeéTKa, CIUIaBbl, (U3NYECKHe BEITUYHHEI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHILE.
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buonorus: ¢orocunTes, apixaHue, Ouocdepa, -dKocUCTeMa, MHHEpaJIbHBIE YHAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHBIC BELIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpAbl, TOPHbIE MOPOJBI, MOJE3HBIE HCKONAeMEbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYEBHOI'O HPEIMETA
«XHUMMUsH» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3yyeHne XuMuUM B OCHOBHOM IIKOJIE HAIPaBJI€HO Ha JOCTWXKEHUE OOydaroluMucs
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YIbTATOB OCBOCHMSI yU€OHOTO MpEeAMETA.

JIMYHOCTHBIE Pe3yJabTaThbl

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHHS MTPOTPaMMBbl OCHOBHOTO 00IIIeTr0 00pa30BaHUsl JOCTUTAIOTCS
B X07ic OOy4€HHUsI XUMHH B €IUHCTBE YI€OHOM U BOCIIUTATEIILHOMN JesiTeIbHOCTH Opranu3aiiu B
COOTBETCTBMU C  TPAAUIIMOHHBIMH  POCCUMCKHUMH  COIIMOKYIBTYPHBIMH M  JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMd U HOPMaMH TIOBEACHUS U
CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3ALUU O0yJIarOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuueckozo 6ocnumarnus

1) IICHHOCTHOTO OTHOIICHUS K OTCYSCTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY H
HAyYHOMY HACJICIUI0, TIOHWMAaHUs 3HAUCHUS XHUMHUYECCKOW HAyKHM B JKU3HH COBPEMEHHOTO
o01ecTBa, ClOCOOHOCTH BJIAJETh JOCTOBEPHOM MH(POPMAIMEH O MEPEOBBIX TOCTHKCHHUSIX H
OTKPBITHSX MHUPOBOH M OTCUYCCTBCHHOW XWUMUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUpA M OOIIECTBA;

Fpaofcdaﬂcmeo eocnumaHul

2) OpEACTAaBICHUA O COLMAJIBHBIX HOpPMax M IIpaBHUJIaX MEKIUMYHOCTHBIX OTHONICHUI B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[CCTB€HHO HOJ'IC3HOI>1, yqe6Ho-
HCCHGHOB&TCHBCKOﬁ, TBOp‘ICCKOﬁ U Opyrux BuUAax ACATCIIBHOCTH; T'OTOBHOCTH K PpPa3HO-
O6pa3HOﬁ COBMECTHOM ACATCIIBHOCTH IIPHU BBIIIOJTHCHHUHN yLIe6HBIX, IIO3HAaBaTCJIbHBIX 3aaady,
BBIIIOJTHCHUHM XHUMHWYCCKHX OKCIICPUMCHTOB, CO3JaHHH y‘le6HLIX IIPOCKTOB, CTPCMIJICHUA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B IIPOLECCC 3TOH yqe6H0171 ACATCIBbHOCTH, 'OTOBHOCTHU
OIICHMBATh CBOE IOBEJICHHE U MOCTYIIKH CBOHX TOBapI/IH_Ieﬁ C IIO3WMIMHM HPABCTBCHHBLIX H
IIpaBOBLIX HOPM C y‘IéTOM 0CO3HaHMS TTOCIEICTBUI IOCTYIIKOB;

ueHHOCI’I’lM HAYYHO2O NO3HAHRUA

3) MHUPOBO33PCHYCCKUX Hpe)ICTaBJ'ICHI/Iﬁ 0 BCIICCTBC u XHMHUYECKOM pcaKkuuy,
COOTBCTCTBYIHOIIUX COBPECMCHHOMY YPOBHIO PAa3BUTHA HAYKH U COCTABJIAOHNINX OCHOBY JIA
IMOHUMAHUA CYHIHOCTH Haquoﬁ KapTUHBI MUpPA, HpeHCTaBHeHI/IP’I 00 OCHOBHBIX 3dKOHOMCPHO-
CTAX PAa3sBUTUA HNPUPOABI, B3aUMOCBA3AX YCIIOBCKa C HpHpOHHOﬁ CpCI[OIZ, 0O poJin XUMHUH B
IIO3HAaHHUH ITUX 3aKOHOMepHOCTeﬁ;

4) MO3HABATCIIbHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJYYCHHEC HOBBIX 3HAHHUU 1O XUMUWHU,
HCO6XO,I[I/IMLIX JJIA O0OBSICHEHHS Ha6J'IIOIIaeMBIX IponecCCcoB U HBHCHHﬁ;
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5) MO03HABATEIbHOM, NH(OOPMAITMOHHON M YUTATENBCKOW KYJIBTYpBI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JHMTEPATypOH, HOCTYIMHBIMU
TEXHUYECKUMH CPEICTBAMH UH()OPMAIIHOHHBIX TEXHOJIOTHIA;

6) MHTEpeca K 00YYCHUIO W MMO3HAHWIO, JTF0O03HATEIHPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHON M HMCCIETOBATEIBCKON AEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B JajbHEHILIEM;

Dopmuposanus Kyibmypul 300p06bs

7) OCO3HAHUsI IICHHOCTU J>KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUS TIOCJIEACTBUM W HEMPHUITHS BPEIHBIX
MpUBBIYEK (YMOTPEOJEHUS aJKOroJisg, HAPKOTHUKOB, KYpEeHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBul 0€30MACHOCTH TMPU OOpAIIEHUH C XUMHYECKUMU BEIIECTBAMH B OBITY M peaIbHOMU
KU3HU;

Tpyooeozo eocnumanusi

8) MHTEpeca K MPaKTUYECKOMY U3y4eHHIO Tpodeccuii U Tpyaa pa3inyHOTO poJia, yBaKeHHE
K TpyAy W pe3ylbTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHHS
MpeIMETHBIX 3HAaHUH MO0 XUMHHU, OCO3HAHHOTO BHIOOPA HHIUBUYAIbHON TPAEKTOPUH

MPOJOJDKEHHsST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMUH,
0OIIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH; yCHENTHOW Tpo(deccHOHaTbHON NesATEIHLHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIT; TOTOBHOCTH aallTUPOBATHCS B IPOPECCHOHATIBHOM cpere;

Dxronocuuecko2o 60CNUMAaHUSA

9) OKOJIOTHYCCKH I_[CJ'ICCOO6p33HOFO OTHOHICHUA K IPUPOAC KaK HMCTOYHHUKY XH3HH Ha
36MJ’I€, OCHOBE €& Cymi€CTBOBAaHUs, IMOHUMAHUA HEHHOCTH 3A0POBOI0 U 0e301acHoro 06pasa
KHN3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CO6CTBCHHOMy (bHSquCKOMy n  ICUXUYCCKOMY
3J0POBbIO, OCO3HAHUA HECHHOCTHU CO6J'IIOI[CHI/I${ IIpaBUI 0e30macHoOro IMOBECACHUS IIPU pa60Te C
BCIICCTBAMH, a TAKIKEC B CUTyallUAX, YTPOKAOIIUX 3JOPOBbIO U JKU3HU J'IIOI[GI‘/'I;

10) CIIOCOOHOCTH IIPUMCHATH 3HAHUWA, IIOJIYYaCMbIC IPH HU3YUCHUN XUMHU, HJISI PCIICHUSA
3aJa4, CBA3AaHHBIX C OKPY)KaIOHleﬁ HpHpOI[HOﬁ Cp@ﬂOﬁ, IOBBIIICHUA YPOBHA 9KOJIOTHYECKOH
KYJIbTYPbI, OCO3HAHUS ri100a1bHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6J'IeM n HYTeﬁ HX PCHICHUA
moCpeaACTBOM METOA0OB XUMUH,

11) OKOJIOTMYCCKOTO MBIIUJICHUA, YMCHHUA PYKOBOACTBOBATHCA UM B HO3H8.B3.T€JIBHO§I,
KOMMyHHK&THBHOfI U COLIMAJIbHOM ITPAKTHKE.

MetanpeamMeTHbIe pe3yabTaThl

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JUJIA (I)OpMHpOBaHI/IH
MHUPOBO33pCHUA 06H_ICHay‘-IHBIC IIOHATHA (SaKOH, TCOpUs, NMPUHIUII, TUIIOTE3a, (I)aKT, CHUCTEMA,
nponecc, SKCICPpUMCHT U ,Z[p.), KOTOPBIC HUCIIOJB3YHOTCA B CCTCCTBCHHO-HAYYHBIX yLIC6HBIX
npeaAMeTax 1 MOo3BOJIAIOT HAa OCHOBE 3HAHUM U3 TUX npeaMeToOB (I)OpMI/IpOBaTL MpEeaACTaBJICHUEC O
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LIEJIOCTHOW Hay4yHOU KapTu- HE MUpa, U YHUBEpCAJIbHbIE yUeOHbIE EHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIC, PEryIsTHBHBIE), KOTOpbIE 00ecrneynBaoT (pOpMHpPOBAHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHON e TEIbHOCTH.

MeranpeaMeTHbIe pe3ysIbTaThl OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI IO XUMHUHU OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU II03HABATEIBHBIMU ACUCTBUAMMU, B TOM YHUCIIE:

baszosvimu nocuvweckumu oeticmeusimu

1) YMEHUEM UCIIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHNUS IPU OCBOCHHM 3HAHWM:
pacKpblBaTh CMBICA XMMMUYECKHX HOHSATHH (BBLIENSATH HUX XapaKTepHblE IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C APYTMMU MOHSTUSIMU), UCHOJIB30BAaTh MOHITUS ISl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUH; BBIOMPATh OCHOBAaHUS M KpPUTEpUM I Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKHUX PEAKIMI; YCTaHABINBATh IPUYNHHO-CIICICTBEHHBIE CBS3H
MeX1y OOBEKTaMU U3YUEHUS; CTPOUTH JIOTHUYECKHUE pacCyXIeHus (MHIAYKTUBHBIE, 1€yKTUBHBIE,
10 AHAJIOTUH); JIENaTh BIBOJIbI U 3aKIIOUECHHUS;

2) YMEHHEM NPHUMEHSTh B Mpoliecce MO3HAHUS MOHATUS (PEeMETHbIE U METaIlpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XUMHH, NpeoOpa3oBBIBaTh IIMPOKO
MIpUMEHsIeMble B XUMHH MOJEJIbHBIE MPEICTaBICHUSI — XUMUYECKUI 3HaK (CUMBOJI DJIEMEHTA),

XuMHuueckas (opMmyna M ypaBHEHHE XHMHUYECKOM peakuuh — TpU peleHuu ydeOHo-
[TO3HABATENBHBIX 33/a4; € Y4YETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3Yy4aeMBIX OOBEKTOB — XWMHUYECKUX BELIECTB U

XUMHUYCCKUX peaKHHﬁ; BBISABJIATH O6H1I/Ie 3aKOHOMEPHOCTHU, MPHUYNHHO-CJICACTBCHHBIC CBA3HU H
MPOTHBOPEUHUS] B M3y4aeMbIX IMPOIECCaxX W SIBJICHUSX; IMpeIiararb KPUTEPUU Ui BBISBICHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA; CAMOCTOSTEIFHO BBIOMPATh CIIOCOO pPEIIeHHs YIeOHOM
3amaun (CpaBHMBATh HECKOJBKO BAapHAHTOB DEIICHHWsS, BBIOMPATh HawOoJee MOIXOSMIINNA C
YYETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTCPHUEB);

Baszosvimu uccnedosamenvckumu oeticmeuamu

3) YMCHHUEM HCIIOJb30BAaTh IOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUA, a
TaKXKXE€ B Kade€CTBEC OCHOBBI IJId (bOpMHpOBaHI/IH THUIIOTE3bl II0 IIPOBCPKEC IIPABHIIBHOCTHU
BBICKA3bIBACMbIX CY)KHCHHﬁ;

4) HpI/IO6peTCHI/Ie OIlbITa IO IUIAHUPOBAHUIO, OPraHU3allMd W TIPOBCACHUIO YUCHUUYCCKUX
SKCIICPUMCHTOB: YMCHHUC Ha6J'IIOI[8.TB 3a XO0JIOM IIporecca, CaMOCTOATCIIbHO ITPOTHO3UPOBATH €ro
pe3yibTar, (bOpMy.]'II/IPOBaTB O606H.[6HI/I${ U BBIBOJBI 110 pE3yJibTaTaM HpOBCI[éHHOFO OIIbITA,
HCCiICa10BaHuA, COCTABJIATh OTYET O HpOHGHaHHOﬁ pa60Te;

Pabomoii ¢ ungpopmayueii

5) YMEHUEM BBIOMpPATh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATH HMHGPOPMALMIO Pa3IMYHbBIX
BUJIOB U (OpM TPEACTABICHUS, MOJYyJaeMyI0 U3 Pa3HBIX HMCTOYHHUKOB (HAyYHO-IMOMYJSpHas
aUTeparypa XMMHUYECKOTO COJepXaHWs, CIpaBOYHble IMocobOus, pecypcbl HHTepHeTa);
KPUTHYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) YMEHHUEM MPUMEHSTH Pa3InYHbIe METOJIbI U 3aIIPOChI IIPU TIOUCKE U 0TOOpE MHPOpMALIUU
U COOTBETCTBYIOIUX JIAHHBIX, HEOOXOJMMBIX JUIS BBINIOJHEHUS Y4eOHBIX W IO3HABATEIbHBIX
3aJa4y ONpeAeIEHHOTO TUIIA; MPUOOPETEHHE OTbITa B 00JaCTH UCTIOJIb30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJa/IeHHE KYAbTYPOl aKTUBHOTO MCIIOJIb30BAHUS Pa3IMYHbBIX
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MOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy NpeaCTaJICHUS
uHbOpMAMKM W WLIIOCTPUPOBATH pEIIaeMble 33/1a4d HECIIOKHBIMU CXEMaMH, JuarpaMMamH,
apyrumu popmamu rpaduku U KX KOMOMHALUSAMMY,

7) YMEHHEM HCII0JIb30BaTh W aHAIM3UPOBATh B IMpoIecce YIEOHOW M HCCIEI0BATEIbCKON
ACATCIBbHOCTHU I/IH(i)OpMaHI/IIO O BJIMSIHUU MTPOMBINIJICHHOCTH, CCJIIBCKOI'O XO3HCTBA U TPpaHCIIOpTa
HAa COCTOSIHME OKPYKAOLIEH MPUPOTHON CPEBI;

VHueepcaﬂbelMu KOMMYHUKAMUBHbIMU oeticmeusimu

8) YMEHHEM 3aJlaBaTh BOINpOCHl (B XOJ€ [ualora W/WiIM AUCKYCCHUH) IO CYHIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIbHO BBIMIOJHEHUS
MpEeUI0KEHHOM 3a/1a4H;

9) pUOOpEeTEeHNEe  OMbITa  MpPE3EHTAllMM  PEe3YyJIbTATOB  BBIOJHEHUS  XUMHYECKOIO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

10)  3aMHTEpPECOBAHHOCTH B  COBMECTHOW CO  CBEPCTHHKAMH  IO3HABATEIbHOW U
HCCIIEIOBATENIbCKONW AESITEIbHOCTH MpPU PEIIEHHUH BO3HHUKAIONIMX Npo0sieM Ha OCHOBE Yydéra
oOLIMX HMHTEPECOB M COTJIacOBaHMs MO3UIUN (0OCyxkaeHHs, oOMEH MHEHHUSIMH, «MO3TOBbHIE
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX ACUCTBUI, ONpe/ielieHe KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHOUW paboOTHI U JIp.);

Yuueepcanvuvimu pe2ynsimusHolmu 0etcmeusimu

11)  yMeHHeM  CaMOCTOSATEIbHO  ONPEHCHsATh  IEJIM  JACATCIbHOCTH,  IUIAHHPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTD,
BBIOMpaTh HambOoisiee 3(PQPEKTUBHBIE CMOCOOBI peIleHUs Y4eOHBIX M TIO3HABaTEIbHBIX 3ajad,
CaMOCTOSITEIIBHO COCTABJISITh WM KOPPEKTHUPOBATh MPEJIOKECHHBIA alrOpuT™M ACUCTBUH IpH
BBITIOJIHEHUH 3aJIaHUi ¢ Y4ETOM TMOJIyYCHHS HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUIX; OLICHUBATh COOTBETCTBUE IMOYYSHHOTO PE3yJbTaTa 3asiBIICHHOU 11eITH;

12) YMEHHEM UCIOJb30BaTh W aAHAJIM3UPOBATH KOHTEKCTHI, IpeJjaracMbieé B YCIOBUU
3aJIaHNM.

IIpenmeTHble pe3yibTAThI

B cocraBe npeaMeTHBIX pe3ylIbTATOB II0 OCBOCHHMIO 0053aTENBHOTO  COJAEpIKaHUs,
YCTaHOBJICHHOTO JaHHOW NpHUMEpHOM paloueil mporpaMMoif, BBIIENSAIOT: OCBOEHHBIE
oOyyJaroIuMucs Hay4Hble 3HAaHUS, YMEHHUS U CIOCOOBI ASUCTBUH, cenuduyeckue i IpeaMer-
HOM oOmactn «XuMHS», BUABI JEATEIBHOCTH 10 TOJYYEHHWIO HOBOTO 3HAHMA, €ro
MHTEpHpeTaluy, NpeoOpazoBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

[IpenmeTHble pe3ylnbTaThl MPEACTaBIEHBI IO T01aM 00y4eHHs U OTpaXkaroT COPMHUPOBAHHOCTD
y 00y4aromuxcs caeIyonux yMEeHui:

8 KJIACC
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1) packpbiBaTh CMBICI OCHOBHBIX XHMHUYECKMX TIIOHSITHUH: aTroM, MOJICKYJIa, XUMHYCCKUN
JJIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIDHAsE Macca, MaccoBas JIOJISi XMMUYECKOTO 3JEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas]
peaknus, KiIacCUpHUKAIMSg PEaKUUi: peakud COCJUHEHHUS, PEaKIHUU Pa3JI0KCHUS, PEaKIHH
3aMEIIEHus, peakuuu 00- MEHa, 9K30- M HHAOTEPMUUYECKHE pEeaKUuu; TEIJIOBOH 3PdeKT
peakmmu; SApO aToMma, OJIIEKTPOHHBIM CJIOH aroMa, aToMHas OpOWTalb, pagdyC aToMma,
XMUMMUECKasl CBS3b, NOJISIPHAS U HEMNOJIIpHasl KOBAJEHTHAas CBS3b, MIOHHAs CBS3b, NOH, KATHOH,
aHUOH, PacTBOP, MaccoBasi J10Jig BELIECTBA (IIPOLIEHTHAs KOHIIEHTPALMs) B paCTBOPE;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) M MPUMEHSTh 3TH
MTOHATHS ITPU ONMCAHUU BEUIECTB U UX IIPEBPALICHUN;

3) HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBi€HMs (OpMyd BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

4) OTIPENENsATh BAJEHTHOCTh AaTOMOB DJJIEMEHTOB B OHHApHBIX COCJAMHEHHSX;, CTEICHb
OKHUCIICHUS 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; TPUHAICKHOCTh BEIECTB K OMPEICTIEHHOMY
KJIacCy COeauHeHWU 1o (opmyrnaMm; BHJ XUMHUYECKOW CBs3W (KOBAJICHTHAs W HMOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

5) packpsiBaTh cMmbici Ilepmommueckoro 3akona JI. M. MenpaeneeBa: neMOHCTPUPOBATH
IIOHUMAHUEC HepI/IO}II/I‘IeCKOfI 3aBUCUMOCTH CBOMCTB XUMHYECKHUX DJIEMEHTOB OT HUX IOJIOKEHUS B
[leproauueckoii cucTeme; 3aKOHOB COXPaHEHHsI MAacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEeHHMsI, 3aKOHa ABOTaJpo; ONMUCHIBATh U XapaKTepU30BaTh TaAOIUUYHYIO0 (HOpMY
[leproguueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas MOATPYyMIa
(A-rpynma)» u «nob6ounas noarpynna (b-rpynma)», Mmanpie 1 O0JbIINE TEPUOIBI; COOTHOCHUTH
o0o3HayeHus, KoTopble HMeroTcsi B Tabnuue «llepuomnueckas cucrema XUMHYECKUX 3Je-
MenToB JI. V1. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XUMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsn sjapa, oOllee 4YHUCIO JJIEKTPOHOB U paclpeiesieHHe HX IO
AIIEKTPOHHBIM CJIOSIM);

6) KJIaCCU(UIIMPOBATh XMMHUYECKHUE AJIEMEHThI; HEOPraHWYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YUCIy M COCTAaBY YHYaCTBYIOIIUX B PEaKIMU BEUIECTB, [0 TEIJIOBOMY 3(h(deKTy);

7) XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBAa BELIECTB Pa3IUYHBIX
KJIaCCOB, TMOJTBEPXkAasi OMUCAaHUE MPUMe- PaMH MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIKUX
XUMHYECKUX PEaKLIU;

8) IIPpOrHO3HUpPOBATb CBOMCTBA BENIECTB B 3aBHCHUMOCTH OT HUX KauyeCTBEHHOIO coCTaBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX,

9) BBIYUCIIAIT OTHOCHUTCIIBHYIO MOJICKYJSIPHYIO U MOJIAPHYHO MACChl BEHIECCTB; MAaCCOBYIO
AOJII0 XUMHWYCCKOTI'O OJICMCHTA I10 (bopMyne COCAMHCHUA; MAaCCOBYIO IOJIIO BCHICCTBA B PACTBOPE;
IIpOBOANUTD paC‘{éTbI 10 YpaBHCHUIO XHMHUYECKOH pCaKkuuun;

10) NPUMCHATE OCHOBHBIC OIICpalnn MBICJIUTEIBHON NEATEILHOCTH — aHajlu3 U CHHTC3,
CpaBHCHHC, 000 6H_I CHHUC, CHUCTEMATH3all1IO, KJ'IaCCI/I(I)I/IKaI_II/IIO, BBIABJICHUC  IMMPUYUHHO-
CIIEICTBEHHEBIX CBA3EH — I N3Y4YCHUA CBOMCTB BEIIECTB U XUMHUYECKUX peaxunﬁ;

€CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS — HAOMIOJCHWE, HW3MEpeHHe, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaabHBIA U MBICICHHBIN);
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11)  crnemoBaTh TpaBWIaM MOJb30BAaHHS XUMHYECKOW TOCYIOH H  JIaOOpaTOpHBIM
o0opyJIoBaHMEM, a TakXKe INpaBWiIaM OOpameHus C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU TIO BBINOJHEHHUIO Ja0OpPAaTOPHBIX XHMHYECKUX OIBITOB MO TMOJYYCHUIO U
COOMpaHUIO T'a3000pa3HBIX BEUIECTB (BOJOPOJA M KUCIOPOJa), IPUTOTOBJICHUIO PACTBOPOB C
ONpPENENIEHHON MacCOBOM JOJIEM PAacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATh W IMPOBOJUTH
XMUMHMUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT € MOMOUIBIO
WHIUKATOPOB (JakMyc, (heHONMPTaICHH, METUIIOPAHXK H Jp.).

9 KJIACC

1) PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX IOHATUN: XMUMMYECKUH 3JIEMEHT, aToM,
MOJIEKyJa, HOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIOJKHOE BELIECTBO, BAJIEHTHOCTD,
DNeKTpOOTPULIATENbHOCTh, CTENEHb OKHCIEHUS, XMUMHMUYECKas peaklMs, XUMUYecKas CBS3b,
TEIIOBOM APQPEKT peakiH, MOJb, MOJISIPHBIM 00BEM, PACTBOD; IIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJINTUYECKAs] JUCCOLMAllUs, pEeaKkIUd HOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEeaKUuH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
pEaKIMK, OKHUCIIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIIEHHME, AJUIOTPOIUS,
aMm(pOTepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKasi), KpUCTaUIMYecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl; CKOPOCTh XUMHYECKOM peakuuu, MpeaeabHO
nonyctumas koHuentpanus (I1/1K) Bemecrsa;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U MPUMEHSITh
9TH MOHATHUSA IIPY ONIMCAHNY BEIIECTB U UX IPEBPALICHUM;

3) HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBieHHUs (OpMyd BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINI;

4) OTIPEIEINIATh BAJIGHTHOCTh U CTETIEHb OKUCICHHUS XMMUYECKHUX JIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOTO COCTaBa; MPHUHAJICKHOCTh BEIIECTB K OMPEeNEHHOMY KiIaccy COEOUHEHHM 1o
dbopMynam; BUJI XUMUYECKOH CBsI3U (KOBaJIEHTHAs!, MIOHHAsI, METAJLTNYECKas) B

HEOPraHMYECKUX COCIMHEHUSX; 3apsj] MOHa MO XUMHUYECKo (opmylie; XapakTep cpelsl B
BOJHBIX pAacTBOpPAaX HEOPraHUYECKUX COCAMHEHHM, THUIl  KPUCTAIUIMYECKOW  PElETKU
KOHKPETHOTO BEIIECTBA;

5) packpbiBath cMbicl [leproauueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €T0
MOHMMAaHKe: ONHCHIBaTh M XapaKTepuszoBaTh TaOnmuuHyi (opmy Ilepuoanyeckoil cucTembl
XMUMHUYECKUX AJIEMEHTOB: pazfinyarh MOHATUS «TJlaBHAs moArpynna (A-Tpymma)» U «rmoOouHas
noarpynna (b-rpynmna)», Mansie u OoJsblliMe TEPUOABI; COOTHOCUTH 00O03HAUEHUS, KOTOPHIE
UMEIOTCS B TEPUOAMYECKON Talnuile, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sapa, oOlIee YUCIO dEKTPOHOB U paclpeaeseHue hux
0 DJIEKTPOHHBIM CIIOSIM); OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 2JIEMEHTOB
U UX COEIUMHEHUU B Ipejesax MajblX MEPUOJOB M IVIABHBIX MOATPYNN C YYETOM CTPOCHHUS MX
aTOMOB;

6) KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUEC BJICMCHTBI;, HCOPraHUYCCKUC BCIHICCTBA, XUMHUUYCCKUC
peaknuun (HO YUCIY U COCTABY y4aCTBYIOIIUX B pCaKIMKU BCIICCTB, 110 TCIIJIOBOMY 3(1)(1)6KTy, oo
W3MEHEHHIO CTEIIEHEH OKUCICHUS XUMHUUECKUX BHCMGHTOB);

7) XapaKTepu30BaTh (OMHUCHIBATh) oOO0mMe U crHenuduueckue XWMUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BELIECTB, MOJATBEPHK/asi OMUCAHUE MPUMEPAMH MOJEKYJISAPHBIX U UOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
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8) COCTaBJIATh YPABHEHUS NIEKTPOJUTUYECKON NUCCOLMALMU KHUCIOT, IIEJI0OYEH U COJIEH;
MOJIHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuii HOHHOrO oOMeHa; YpaBHEHHS pEaKIHid,
MIOATBEPKIAIOIINX CYIICCTBOBAHME TE€HETHMYECKOM CBS3M MEXKAY BEIIECTBAMU Pa3JIMYHbBIX
KIIaCCOB;

9) pacKpbIBaTh CYIIHOCTb OKHCIWTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLMH MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX peaKuii;

10)  mporHO3MpPOBaTH CBOWCTBA BEHICCTB B 3aBHCHMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPALLCHUN B PA3JIMYHBIX YCIOBHUAX;

11)  BBIYUCHATH OTHOCHUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYKO MAacChl BEIECTB; MAcCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1o (opMyJie COeIMHEHUS; MAaCCOBYIO JOJII0 BELIECTBA B paCTBOPE;
IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHYECKOUN pEaKIVH;

12)  crnemoBaTh TpaBWIaM  MOJB30BAaHHS XUMHYECKOW TOCYIOH ©  JIaDOpaTOPHBIM
o0OpyIOBaHHEM, a TakKe TpaBWiIaM OOpameHus C BEIeCTBAMH B COOTBETCTBUU C
HHCTPYKIUAMH 110 BBIITOJHCHHUIO na6opaTopHHx XUMHUYCCKHUX OIIBITOB IO IOJYYCHHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO rasa);

13)  OpOBOAWTH peakiMu, MOATBEPKIAIOIIMNE KadeCTBEHHBIH COCTaB PAa3IUYHBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM MYTEM XJIOPUA- OpOMHI-, MOAWA-, KapOoHaT-, ¢docdar-, CUIMKAT-,
cynb(dar-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHS W HWOHBl HW3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTaHMUECKUX BEIIECTB;

14)  npuUMEHSATh OCHOBHBIC OMEpAIMU MBICIUTECIBHON JEATEIBHOCTH — aHAIW3 U CHHTE3,
cpaBHeHHe, 0000IICHNE, CHCTEMATH3aINIO, BBISBICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3CH — LIS
W3YUYEHHsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIHU; €CTECTBCHHO-HAYUYHBIC METOIbI MO3HAHHMSI
— HaOmoAcHNEe, W3MEPECHHE, MOJICIUPOBAHKUE, SKCIEPUMEHT (pEallbHBIA M MBICICHHBIN).
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TemaTnyeckoe NJIAHUPOBAHHUE

8 ku1ace ( 68 yacos, u3 HuUx 3 4 — pe3eps)

Tema, yacel OcCHOBHOe cojep:KaHue OcHOBHBIE BH/IbI 3“eKpr‘:g)“”e(““‘1’POB
H%ﬂTeﬂbHOCT“ Oobpa3zoBaTenbHbIe
q MXxcst
00yJaomuxce ecypent

Pasznea 1. IlepBoHavaJn

Hble XuMuueckue nmousarus (20 4)

Tema 1. Xumus —
BaykHAA o0Oiacte
€CTECTBO3HAHUS u
MPAKTUYECKOMN

JACATCIBHOCTH YCJIOBCKA

(54)

IIpenmer xumuu. Posib XuMHUH B )KU3HU
4eJioBeKa. XUMHUS B CUCTEME HAYK.
MeToasl Mo3HaHUS B XUMUH.

Tena u  BemlecTsa. dusunueckue
CBOMCTBA BEIIIECTB. ArperatHoe
COCTOSIHHE BEIIIECTB. Yuctrle
BEIIIECTBA U CMECH.

C110co05I pas3neneHust CMecCei.

Du3nyecKkne U XHUMHUYECKUE SIBJICHUS.
IIpusnaku ©  yCJIOBHA TNPOTECKAHHS
XUMHYECKUX PEaKIUi.

3HAKOMCTBO c NpaBUIaMu
Oe3omacHOCTH W TpuéMamMu padoThl B
XUMHYECKOU J1abopaToOpHHu.

JdemoHcTpauuu
1. JlabopaTopHOoe 00OpyIOBaHUE.

2. PaznuyHble  BUABI  XUMHUYECKOU
MIOCYbI.

. O6pasIipl BEmecTB. .
. CocoOb1 pazneneHus cMmeceit
(bunbTpoBaHmE, BBITTAPUBAHHE,
JTUCTUILISALIMS, xpoMarorpadusi).

JlaGopaTopHble U MpaKTUUYEeCKHe paboThI

. JJabopaTtopHBIC OMBITHI:
. Onucauue

buznueckux CBOMCTB
BelecTB. Pa3enenne cMecu ¢ moMoOIIbIO
MarHura.

IIpakTnuyeckune padoThbI:

Ne 1. IlpaBuna paGoTsl B 1a00paTopuu u
HgI/IeMH oOparieHus ¢ J1ab0paTOPHBIM
000pYI0BAHUEM.

PackpeiBaTh CMBICTT U3y4aeMBbIX
IIOHSTHUU.

PackpbIBaTh pOJIb XUMHM B IPUPOJIE U
YKU3HU YEJIOBEKa, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3sinyaTh 4NCTHIC BEIIECTBaA U CMECH,
OJHOPOJIHBIE U HEOTHOPOIHBIE CMECH.

Pazauuath (u3nueckue U XUMUYECKUE
SIBJICHUS.

Dnpeneisitb TMpU3HAKK XUMHUYECKHUX
peaKuii ¥ yCIOBUS UX MPOTEKaHUSI.

ChaenoBath mpaBWiiaM  I0JIb30BaHUSA
XUMHYECKOU IMOCY 01 U JTaOOpaTOPHBIM

O60py,I[OBaHI/IeM, a TaKKC IIpaBHJIaM

O6paIJ_IeHI/IH C XUMHUYCCKHUMUA
BCIICCTBaAMU B COOTBCTCTBHUU C
HUHCTPYKIUAMU 10 BBIITOJTHECHHU IO

MPAKTUYECKUX padoT.

[lianupoBaTh U NMPOBOJUTh XUMHUYECKHUI
SKCIIEPUMEHT MO U3YYEHHUIO U OMUCAHHIO
buznueckux CBOMCTB BEIIIECTB,
CIOCOOOB pa3/iesieHUsl CMECEH BEIEeCTB.

Ucnosib30BaTh npu BBINOJIHEHUH
y4eOHBIX 3aJaHMH W B  IpoLecce
HCCIIEI0BATENIBCKON JESITEIBHOCTH
HAY4YHO-TIONYJIPHYIO JIUTEeparypy

XMMHMUYECKOTO COJIEP’KaHUs, CIPaBOYHbIE
MaTepuaisl, pecypcsl HTepHeTA.
BeicTpauBaTh pa3BEPHYThIE MUCHMEHHBIE
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Ne 2. Paznenenue cMeced (Ha mpumepe
OYMCTKH ITOBAPEHHOM COJIN)

U YCTHBIE OTBETBI C ONOPOM Ha
UHPOPMALINIO u3 yueOHHUKa u
CIPAaBOYHBIX  MaTEpUANOB, T'PaMOTHO

WCIIOJIb30BAaTh M3YYEHHBIM NOHATHUHBINA
amnmapar Kypca XuMHH

Tema 2. BemecrBa

u XUMHYECKHE
eaKIUu
154q)

ATOMBI M MOJIEKYJIBI. XHMHUYECKHE
JJIEMEHTBI. 3HAKU (cuMBOJIBI)
XAMHUYECKUX 23jeMeHTOB. [IpocTeie u
CIIOKHBIE BEIIECTBA. ATOMHO-
MOJIEKYJIIPHOE YUYEHHE.

Xumundeckass Qopmyna. BameHTHOCTB
aTOMOB XMMHYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BEIIECTB.
OtHOCUTENbHAsA aToOMHas Macca.
OTHOcUTENbHAsI MOJIEKYJISIpHAsh Macca.
MaccoBast 105151 XUMHAYECKOT0 JIEMEHTA
B COCIVMHEHNM. dusunueckue u
XMMUYECKHE SIBIICHHUS.

Xumnueckas peakuus. [IpusHakn

U yCIOBHUS IPOTEKaHUS XHUMHYECKHUX
%eaKHHH. XUMHYECKHE YPABHEHUS.

UTIBI XUMHUYECKUX peakuui
(coenuneHwsI, pas3oXeHusl,
3aMeIeHH S, oOMeHa). 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. L
M. JIoMOHOCOB —  y4YEHBblIii-
SHIIMKJIOIEIUCT.

JdemMoHcTpauumn

@dusnueckue sBIeHUS  (pacTUpaHHe
caxapa B  CTyOKe, KHUIIEHHE U

KOHJICHCAIIMS BOJIBI U T. JI.).
XuMudeckue siBJIeHUs (rOpeHHe CBeuH,
pa3oKEeHHUE caxapa, B3aUMOJCICTBHE
CEpHOM KHCJIOTBI C XJIOPHIOM Oapwsi,
pasnoxkeHue ruapokcuga  Mmenu(ll),
B3aMMOJEHCTBUE HKeJIe3a C  Cepoi,
B3aMMOJICHCTBUE ejie3a C PacTBOPOM
comu meau(1l)).

OnelT,  WUIIOCTPUPYIOLIMN  3aKOH
COXPAaHEHHMs MACCHI.
JlabopaTopHble W NpaKTHYeCKHe

a00ThI
abopaTopHbIE OMBITHI:

[IpuMeHATH €CTECTBCHHO-HAYyIHBIC
METOJIBI TIO3HaHWUS (B TOM HHCIIE
HaOII0eHNE, MOJISTTUPOBAHME,
HKCIIEPUMEHT) U OCHOBHBIE ONEpaIuu
MBICITUTEITbHOM JIeSITeIILHOCTH
(cpaBHeHUWe, KiIaccuukanmsi) IS
U3y4eHHUs BEUIECTB U XUMHYECKHUX
peaKITui.
PackpbiBaTh CMBICIT M3y9aeMBbIX
HNOHATUN U 3aKOHOB U NPUMEHSTHh_3TH
HNOHATUS IPU ONHCAHUU  CBOICTB
BEIIICCTB U UX MPEBPAICHHM.
Pazanuate Qusndeckue M XUMHYCCKHE
SIBJICHUSI, OOBSICHATH WX CYIIHOCTH C
TOYKH 3PEHHsI aTOMHO-MOJICKYJISIPHOTO
YEHUSI.
npeeJsiTb  TPU3HAKH ~ XUMHYECKHX
DpeaKupm, YCIIOBHUS UX IPOTEKAHUSI.
ObSICHATH CYHIIHOCTh (H3MYECKUX U
XUMHAYECKUX SIBICHHH C TOYKH 3pPEHHS
ATOMHO-MOJICKYJISIPHOTO YYCHHSI.
KnaccudpuuupoBath XUMHYECKUE
peakuuu (IO YUCIy M COCTaBy
pearupyrommx U 00pa3yrommxcs
BEIIIECTB).
CocraBiaTrs  GopMylnbl  OMHAPHBIX
BEIICCTB 10 BAJICHTHOCTH U OIPENICIAThH
BaJICHTHOCTh 110 (JOPMYJIaM BEIIECTB.
PaccraBasith KO3 GHULUEHTEI B
ABHCHMSIX XUMUYECKUX PEAKIIHH.
Je10BaTh ~ IIpaBUJaM  IOJb30BaHUSI
XUMUYECKOH TOCYI0W U J1abOpaTOpHBIM

0o0Opy/OBaHHEM, = a TaKXe [paBHIaM
obpaineHus c BEIIECTBAMHU B
COOTBETCTBUU C HMHCTPYKIIHSIMH TIO

BBITOJIHEHUIO MPAKTHYECKUX padoT

Ilnanuposars U IIPOBOJIUTH
XAMUYECKHH DKCIICPUMEHT II0 U3YyYEHUIO
U ONUCaHHIO _(U3MUECKUX CBOICTB

BCIICCTB, CIoco00B Pa3aCICHUA cMecel
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ITpumepsl (pU3n4ECKUX SIBJICHUHN
(TuTaBieHUE BOCKA, TasHUE

[Ipumepsl XUMHYECKUX SBJICHUI
(IpokaluBaHWE  MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBUE Me€Ja C KHUCJIOTOM).
Mogenn aToMOB U MOJIEKYJI.
Boryuciaenus

—OTHOCHTEIBHOMN MOJIEKYJISIPHON
MAacChl BEIECTB;

—MacCcoOBOH JOJIN XUMHUYECKOTO

aieMeHTa 1o popMysie COeTMHEHUS

BEILIECTB.
Hcnoan3oBare  1pu BBIIIOJIHEHUH
y4e€OHBIX 3alaHMii M B IIpolecce
UCCIIeI0BATENbCKOM JeATeIbBHOCTU
Hay4YHO-TIONYJIAPHYIO JUTEPATYPY

XMUMHUYECKOT'O COJIEp’KaHus, CIpaBOYHbIE
MaTepHalsl, pecypchl IHTepHeTa.
BbicTpanBath pa3sBEPHYTHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOit
Ha uHOpopMalMi0 M3 Yy4yeOHUKA H
CIIPAaBOYHBIX  MaTE€pPHAOB, TI'PAMOTHO
UCII0JIb30BAaTh W3YYEHHBIN NOHSITUHHBIN
anmnapar Kypca XUMHU

Pa3zpen 2. BaxHeiilnue npeacraBuTen Heoprauuieckux emects (30 1)

Tema 3.
Kucsopona.
Ilousitue 00 oxcuaax
(59)

Bo3ayx.

Boznyx — cmech TrazoB. CoctaB
Bo3ayxa. Kwucinoponm — »dJeMEHT H
MPOCTOE BEIIIECTBO. O30H —
aJITTOTPOITHAS Mo T (UKAITHS

kuciopona. Haxoxaenue kuciopoja B
npupose, (PU3UUECKUE M XMMHUUYECKHUE
CBOMCTBa (peakuuu OKHCJICHUS,
roperue). YcioBUsi BO3ZHUKHOBEHUS U
ngerameHI/m ropenus. [louarue

00 OKcHaax.

CnocoObl  TONyYeHHsS] KHUCIOpoJia B
JabopaTopu M MPOMBIIUICHHOCTH.

[Ipumenenne kucnopona. Kpyrosopot

KHCJIOPO/Ia B IIPUPO/IC.
TemnoBoit 3 ekt XUMHUYECKON
peaxiu, MOHSTHE 0

TCPMOXUMHNYCCKOM YpPaBHCHHUU, 3K30- U
OSHAOTCPMUYCCKUX PCAKIUAX.

TormmBo (HedTh, yroip U MeTaH).
3arpsisHEHHE BO3JyXa, CHOCOOBI €ro
IIPEOTBPALLEHUS. Ycunenne

PackpbiBaTh CMBICII M3y4aeMbIX
MOHATUH U NOPUMEHSTH 3TH MOHSITHUSA
[P OMHUCAHUU CBOWCTB BEIIECTB U UX
MpEeBpaIICHUI.

XapakTepu3oBaTh (OIHUCHIBAaTh) COCTaB
BO3AyXa, (U3MYECKHE U XHUMHUYECKHE
CBOMCTBAa KHCIIOpPOJAA, CIIOCOOBI €ro
MOJIy4Y€HUs], IPUMEHEHUE U 3HAYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.
CpaBHUBATh pEakiUd TOPEHUs U
MEJIJICHHOTO OKHUCJICHUSI.

CobupaTtb TpuOOpPHI JJIs TOTYyUYCHHUS

KHCJIOpOJa (BBITECHEHHMEM BOIBI U
BO3/yXa).
PacnozHaBarb OIIBITHBIM IIyTEM
KHUCJIOPOJL.

Ucnosib30BaTh XMMHUYECKYIO CHMBOJIHMKY
Ul cocTaBieHUs (OpMya  BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHHH XMMHUYECKHX
pEaKIUil C y4aCTUEM KUCIOPOJIa.

DOBACHATL CYIIHOCTb DKOJIOTUYECKUX
npo6seM, CBS3aHHBIX C 3arpsi3HEHHEM

BO3/IyXa.

CaenoBarhb MpaBHUIaM 0c30ImacHOM
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addexra,

MApHUKOBOTO
030HOBOTO CJIOS.
JdeMoHcTpauuu
BzanmonetictBue docdopa, ceps

U JKele3a C KHCIOPOAOM (BO3MOXKHO
HCII0JIb30BAHNE BUICOOTIBITOB).
Ompenenenue copepx aHus KHCIOPOJa B

paspylieHue

BO3IyXe.
OneIThI, JI€MOHCTPUPYIOIIHUE  YCIOBUS
BO3HUKHOBCHU S u MMpEKpalCHus
TOpEHUSL.

JlabopaTopHble ¥ NpPaKTHYeCKHUE
padoTbl

JlaGopaTopubiii omnbIT: O3HAKOMIIEHHUE C
obpasmamu  okcuaoB. [IpakTuueckas
pabora:

Ne 3. Tlomyuenne wu  coOupaHue

KHCJIOPOJIa, U3YYCHHUE €T0 CBOWCTB.
Berunciaenus

— MOJIEKYJISIPHOM MacChl KHCIIOPOaa

M 030HA HAa OCHOBAaHHUU AaTOMHOM MaccChbl
XUMHYECKOT0 DIIEMEHTA

padoThI B naboparopuu npu
UCTIOJIb30BAaHUM XUMUYECKOH TOCYAbI U
000pyOBaHMs, a TakXKe MpaBHiIaM
oOpalleHrs ¢ TOPIOYUMHU BEIIECTBAMU B

OBITY.

IInanupoBaTh U OCYIIECTBIATH Ha
MPAKTHUKE XUMUYECKHE HKCIEPUMEHTHI,
IPOBOAMTD HaOIo1eHus, Jenarthb
BBIBOJIBI 110 PE3yJIbTaTaM

JKCIIEPUMEHTA.

YyacTBOBaTH B COBMECTHOM paboTe B
rpymIe.

Ucnoab30BaTh npu BBITIOJTHEHUH
yueOHBIX 3aJaHU U B  Ipoliecce

HCCHeJIOBaTeHBCKOﬁ JACATCIBHOCTH

HaYIHO-TIOIIYIAPHYIO JIIATEPATYPY
XUMHUYECKOTO COACPIKAHUS,
CIIpaBOYHBIE MaTepuabl, pecypcsbl
HTEpHETA.
BoicTpauBarhb pa3BEPHYTHIC

MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOit
Ha wuHpOpMANMIO #3 yuyeOHHWKAa U
CIPAaBOYHBIX  MaTE€pUaloOB, TPaAMOTHO
WCIIOJIb30BaTh W3YYEHHBIA MOHATHUIHBIN
anmnapar Kypca XUMHH

Tema 4. Boaopon.
IlousiTie 0 KHCJIO0TAX
M COJIAX

(59)

Bonopon SJIEMEHT U MPOCTOe
BemecTBo. Haxoxnaenuwe B mpupone,
M3UYECKHUE W XUMHYECKHE CBOMCTBA
?;Ia MpUMEpe  B3aUMOJICUCTBUS  C
HEMeTa/la- MU U OKCHJIaMU METaJJIOB),
MIPUMEHEHHE, CIIOCOOBI MOTYyYECHUS.
[lonsiTue 0 KUCIOTAaX U COJISX.

ﬁeMOHCTpaunn
OJIyYEHHUE, cobupaHue u
aCcII03HaBaHUE BOAOPOA.
OpEHHE BOOPOA.
Bsaumonerictesue Boaopoaa ¢ OKCUIOM
menu(ll).

PackpbiBaTh CMBICII M3y4aeMbIX
MOHATUH U NOPUMEHSTH 3TH MOHSITHUSA
IIPY OMMCAHUU CBOWCTB BEILECTB U HX
MPEBPAICHUM.
XapaKkTepu3oBaTh (omHUCHIBATH)
¢bu3nuecKke M XHMMHUYECKHE CBOMCTBA
BOJIOPOJIa, CHOCOOBI €ro MOJy4YeHUs,
MIPUMEHEHHE.
Cobupath npudop 17151 MOJTydeHHs BOJIO-
oja.
CI0JIb30BATH XUMHYECKYIO
CHUMBOJIMKY JJISI COCTaBJeHUs (OpMyJ
BEIIIECTB, MOJIEKYJIIPHBIX ypaBHEHUM

XUMHUYCCKHUX peaKum”I C  y4yaCTHEM

21




JlaGopaTopHbIe " NpaKTHYeCKHe
a00ThI
abopamopnulii onvbim.

B3anmopencTBre KUCIOT ¢ METaJlJIaMHU.
gpakmuqecmﬂ padboma:
o 4. Tlomyyenne wu cobOupaHue
BOJOPO/1a, U3YYEHHUE €r0 CBOMCTB.
Bobrumncienust
— MOJIEKYJIIPHOW MAacChl BEIIECTBA Ha
OCHOBAHUHU aTOMHOM MacChl XUMHUYECKUX
JJIEMEHTOB

BOJIOpO/A.
CiaemoBath  1ipaBWiiaM  Oe30macHOM
padoThI B 1a00paToOpuH 1npu
WCITOJIb30BAHNHN XUMHUYECKOH TTOCY bl U
000py/IOBaHUsI, a TaKXke IpaBUIam
0o0pallleHusI ¢ TOPIOYMMHU BEIIECTBAMH
B OBITY.

[lnanupoBaTh W  OCYHIECTBIATH HA
MPAKTHKE XWMHUYECKUE DKCICPUMEHTHI,
IPOBOJTUTH HaOJr0/IeH NS, JenaThb
BBIBO/IBI TI0 PE3yJIbTaTaM SKCIIEPUMEHTA.
YayacTBOBaTH B COBMECTHOW paboTe B

Tpymie

Tema 5.
KosnyecTBenHbIe
OTHOIIIEHUS B XUMHUHU

(49)

KomnuecTBo BEIIECTBA. Mous.
Momnspnass, Macca. 3akoH _ABOraapo.
Monspuslii 006EM Ta3oB. Pacuérel mo
XUMHYECKUM ypaBHEHUSIM.

JdemMoHcTpanus

OOpa3npl  BemecTB  KOJIMYecTBOM 1
MOJIb.

Buvtuucnenus

— 00BEMa, KouyecTBa BeEllecTBa rasa
[0 €ro MU3BECTHOMY  KOJUYECTBY
BEILECTBA NN O0BEMY;

— O00BEMOB Ta30B 1O YpPaBHEHHIO

pcaknun Ha OCHOBC 3aKOHa 00BEMHBIX
OTHOIICHHNH I'a30B

PackpbiBaTh CMBICII M3y4aeMbIX
MOHSATUN U MPUMEHSTh 3TH MOHATHS, a
TaKK€ H3y4YEHHbIE 3aKOHbI U TEOPHUHU

JIsl pellIeHsl pacuE€THBIX 3a/1ad.

BIYMCJIATH MOJISIPHYIO Maccy
BEILIECTB;  KOJIMYECTBO  BEIIECTBA,
00BEM raza, Maccy BELIECTBa;

[IpoBoauTHL pPaAcy€Thl IO YPaBHEHUSIM

XMMUYECKUX PpeakIUi: KOJMUYECTBa,
o0béMa,  Macchl  BEIIECTBA_ IO
U3BECTHOMY  KOJMYECTBY, O00BEMY,
Macce PpEareHToB MU HPOJYKTOB
pEaKIUu. .

BbicTpauBaTh pa3BEPHYTHIE
INUCbMEHHbIE M YCTHBIE OTBETHI C

onopoi Ha HHQPOPMAITUIO U3 YISOHUKA U
CIIPaBOYHBIX MaTEPHAJIOB, TIPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATHHHBINA
anmapar Kypca XUMHUHU

Tema 6. Boaa.
PacTtBopbl. Ilonsitme
00 ocHoBauusx (5 1)

dusnueckue cBOWCTBA BOILI. AHaIN3
Y CUHTE3 — METO/Ibl U3YUYEHHUs COCTaBa
BOJIBL. .

XUMHUYECKHUE CBOMCTBA BOJBI (peaKIinu

C MeTajuIaMH, OKCHUJAMH METaJIOB U
HEMETAJIJIOB).

CocraB ocHoBaHuii. IloHsthe 00
MHJAUKATOpaXx.

Bona xak pacrtBopurens. PacTBOpsI.
PacTBOpUMOCTH BEIIECTB B BOJIE.
Hacreniennrsle u HEHACHIIIICHHBIC

PacCTBOPHI. MaccoBas goJjis BellecTBa B

PackpbiBaTh CMBICJHI HU3y4aeMbIX
MOHATUA M NPUMEHATH OTH HOHATHUS
IIpU OINKMCAaHUM CBOMCTB BEIIECTB U UX
MPEBPAICHU.
Xapakrepu3zoBatb  (Qu3MYecKue U
XUMHUYECKHE CBOMCTBA BOJbI, €€ POJIb
KaKk pacTBOPUTENS B  NPUPOJIHBIX
Iporeccax.
CocraBisiTe ypaBHEHHMS XHMHYECKUX
DpeaKupm C Y4aCTHUEM BOJBI.

OBSCHATH CYIIHOCTh 3KOJIOTMUECKHX

HDO6H6M, CBsA3aHHBIX C 3arpsA3HCHUCM
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acTBOpE.

OJIb paCTBOPOB B IIPUPOJE U B KU3HU
yenoBeka.  KpyroBopor  BOABI B
npupojie.  3arpsisHEHUE MNPUPOIHBIX

BOJA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

JdeMoHcTpanuu
DJNEKTPOJIN3  BOJIBI;

v CHUHTE3  BOJBI;
B3aUMOJICHCTBUE BOJIBI

C MfETaJlJiaMH

(Na, Ca) (BO3MOKHO HCIOJIb30BAHUE
BHUJIEOMATEPHUATIOB). .
PacTtBopeHne BemectB ¢ pasiIMyHOU
ACTBOPUMOCTBIO.

CCJICAOBAHUC pPAaCTBOPOB KHCJIOT H
IeJI049€u C MIOMOIIBIO MHAUKATOPOB.

JlabopaTropHbie U NpaKkTu4ecKue
a00ThbI

akmuydeckas paboma:

o 5. IlpuroroBieHne _pacTBOpPOB C

ONpelleIEHHON MaccoBOM Jl0Jei pac-
TBOPEHHOTO BEIIECTBA.

Breruuciaenus

— C HUCIIOJIb30BAHUEM TIOHSITUSA
«MaccoBasi JI0JIs BEIIeCTBA B paCTBOPE»

TIPUPOJIHBIX BOJI, CIIOCOOBI OYHCTKH
BOAbI OT NPUMECEH, MEPBI MO OXpaHE
BO/JI OT 3arpsI3HEHUS.

[lianmpoBaTh U OCYIIECTBJISATH Ha
MPAKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,
IIPOBOJAWUTH  HAOJIONEHUsA,  JIeJIaTh
BBIBO/IbI 1o pe3ynbTaTram
AKCIIEPUMEHTA.

CnenoBarth npaBujamM 6e3omacHoM
padoTsI B nmaboparopun npu
WCITOJIb30BAaHUN XMUMHUYECKOU TOCYABl U
000pyIOBaHUS.

[IpoBOAMTDH BBIUHMCIICHUS c
IIPUMEHEHHEM TIOHATHS  «MaccoBas
JI0JIs1 BEIIECTBA B PacTBOPE.
Hcnoab3oBaTh  TpU  BBHITIOJHEHUH
YY4EOHBIX 3aJaHMi M B Ipolecce
rccrenoBaTeaIbCKOn JIeSITEJIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JUTEPaATypy
XAUMHYECKOTO coepxKaHus,
CIIPABOYHBIE  MATEpPUAIBI, PECYPCHI
WNuTtepnera.

BbicTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE

U YCTHBIE OTBETHl C OIOpOW Ha
nHpopmaruio u3 ydaeOHHKa "
CIPAaBOYHBIX  MaTEpUANOB, T'PaMOTHO

WCIIO0JIb30BAaTh W3YYEHHBIM MOHATHIHBIN
amnmapar Kypca XUMHU

Tema 7.
KJIACCHI
HEOPraHuYeCKUuX
coeuHeHUu

(11 9)

OcHoBHBIE

Knaccudukanms HEOPTraHUYECKUX
COEIMHEHUN.

OKCHUIBL: coCcTaB,  KilaccUu(pUKAIUS
(ocHOBHBIE, KHCIIOTHBIE, amM(OTepHBIE,
HecoJeo0pa3yrolre), HOMEHKIIATypa

MEKAyHApOHAs WM TPUBUAJIbHAA).
OJIydeHHE W XHUMHYECKHE CBOICTBa

KHUCJIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX

OKCH/JIOB.

OcHoBaHus: cocTaB, Kiaccupukamus,

HOMEHKJIaTypa (MEeXAyHapoaHas |
TpUBHAJIbHAS), V3NYECKHUE u
XUMUYECKHE  CBOMCTBA, CIIoCco0bI
MOJTyYEeHHUSI. Kucnotsr: COCTaB,
KJ1accudukaus, HOMEHKJIaTypa,

(bI/I3I/ILIeCKI/Ie U XUMHUYCCKHUC CBOﬁCTBa,

Kinaccudpuuuponath U3y4dacMbie
BEIIIECTBA IO COCTaBYy U CBOMCTBaM.
CocTaBisATh (bopMmybl OKCHJIOB,
KHCJIOT, OCHOBAaHUM, COJIEH U Ha3bIBaTh
UX 110 MEX/IyHapOJHOH HOMEHKIIAaType.
[Iporuo3upoBaTh CBOIHCTBA BEIIESCTB HA
OCHOBE OOIIMX XHMHYECKHUX CBOWCTB
M3yYEeHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISAPHBIC YPABHEHHSI
peaKIui, WJLTIOCTPUPYFOIIUX
XMMHYECKHE CBOWCTBA U  CIIOCOOBI
MOJIy4YEHUs]  BEIIECTB HU3YYEHHBIX
KJIACCOB/TPyTI, a TaKxKe
MOJITBEPKIAOIINX T€HETUYECKYIO

B3aMMOCBA3b MCXKJY HUMM.
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CIIOCOOBI TIOJTyYECHHUS.
Psan akTuBHOCTHU METAIIIOB.
Comu  (cpenHue):  HOMEHKIATYpA,
CIOCOOBbI I1OJIy4YEeHMUS,
B3aMMO/JICHICTBHE COJICH C METalJIaMU,
KHCJIOTaMH, IIeJIOYaMHU U COJISIMM.
I'enernueckas cBsI3b MEXKIY KilacCaMU
HEOPraHW4YeCKUX COEJIMHEHUH.
JleMoHCTpanun
OOpa3ibl HEOPTaHWYECKUX BEIISCTB
a3JIMYHBIX KJIACCOB.
3aMMOJICHCTBUE pacTBOpPa CEpPHOU
KHCJIOTBI C OKCHUJIOM Megmgl)
Peaknus HelTpanm3anuu.
BoiTecHenue o1HOTO MeTasia IpyTruM

W3 pacTBOpa COJIU.
JlabopaTtopHble W TPaKTUYECKHE
a0O0TBI

abopaTtopHbIe OITBITHI:
B3aumonaeiictBue KHUCJIOT c
MeTaJlJIaMU. ITonyuenue
HEPacCTBOPHUMBIX OCHOBaHUH.
B3aumoneiictBue HEPaCTBOPUMBIX
OCHOBAHUM C KUCIIOTAMH.
Pasznoxxenne ruapokcuma wmeau(ll)

IIPU HarpeBaHUH.
pakTudeckasl padora:
Ne 6. Pemienue

POU3BOIUTH BBIYUCICHUA I10
ﬂypaBHeHI/ISIM XUMHWYCCKUX PCAKIUU.
JJAHUPOBATH u OCYIICCTBJIATDH Ha

IMMPAKTUKE XWUMHYCCKHUEC OKCIICPUMCHTEI,
IMPOBOIMTDH Ha6JHOI[eHI/Iﬂ, JCIaTh
BBIBOJIbI I1O pE3yJIbTaTaM SKCIICPUMCHTA.

CaenoBarb,  mpaBwiaM  0O€30IMaCHOM
paboThI B nmaboparopuu npu
UCIIOJIb30BAHUN XHUMUYECKOH TOCYAbI U
000pyI0BaHUS.

UcnoJib30BaTh Ipu BBITTOJTHCHU U
yueOHBIX 3aJaHUl U B  Ipolecce
HCCIEeN0BAaTEbCKON NEeITEebHOCTH
HAYYHO-TIONYIISIPHYIO TUTEpaTypy

XUMHUYECKOTO COAEP/KAHUS, CIIPABOYHBIE
Marepuasl, pecypchl MHTepHeTa.
BbicTpanBaTh pa3BEPHYTHIE IMCHMEHHBIE

U YCTHBIE OTBEThl C ONOPOM Ha
uH(pOpPMaLIHIO n3 yuyeOHUKa nu
CIPAaBOYHBIX  MaTepUanoB, I'PaMOTHO

WCIOJIb30BAaTh W3YYEHHBIM MOHATHITHBIN
anmnapar Kypca XUMHH

Pa3nen 3. Ilepuoanyeckuii 3axkoH u [lepuoauyeckasi cucrema xuMmuueckux 3jeMeHToB /. . MenaeseeBa.
CrTpoenue aToMOB. XUMHYECKaA CBSI3b. OKHCINTEIHbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 1)

Tema 8.
Iepuoguyecknii 3aKoH
) | Ilepuonnyueckas
cHuCcTeMa XHMHYECKHX
3JIEMEHTOB . n.
MemneieeBa.
Ctpoenne aToma (7 4)

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHYECKUX »dneMeHTOB. Ilonsatue o
I'pyIinax CXOJHBIX SJICMCHTOB

(menoyHble W IIEIOYHO3EMEJIbHBIC
METaJlIbl, TaJIOTeHbl, HHEPTHBIC Ta3bl).
DJIeMEHTBHI, KOTOpbIE 00pa3yroT
aMm(pOTepHbIE OKCHIBl M TUAPOKCHIBIL.

PaCKprBaTb CMBICJI TICPUOIUYCCKOIO
3aKOHa.

[lonuMaTh CyHICCTBOBAHUC
Iepnozmqecxoﬁ 3aBHCHUMOCTHU CBOMCTB
XUMHYCCKUX JJICMCHTOB (I/ISMeHCHI/Ie
paanycoB aTOMOB u
3J'ICKTpOOTpI/II_IaTeJ'IBHOCTI/I)
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Ilepnonnueckuii 3aKOH 51
Ilepronnueckass cucreMa XUMHUYECKHUX

anemenTtoB  JI. WM. Menpeneena.
[Tepuomsl, TPYIIIIbI, MOJATPYTITIBL.
DU3NYECKU  CMBICT  MOPSJIKOBOIO

HOMEpa JJIeMeHTa, HOMe- POB NepHoIa
U TPYIIIBL.

Ctpoenne aromoB. CocTtaB aTOMHBIX
sinep. M3otonbl. DnekTpoHsl. CTpoeHue

3JIEKTPOHHBIX 000J109eK aTOMOB
nepBbiXx 20 XWMHYECKHX DJIEMEHTOB
Ilepmognueckorr  cucremsr  JI. .
Menneneena.

XapakrepucTuka XUMHYECKOTO
JJIEMEHTa IO €ro IOJOXEHHUIO B
Ilepunoanyeckoit cucreme JI. N
Menneneena.

3Hayenue llepuoanyueckoro 3akoHa U
Ileproguueckol CUCTEMbI XMMUYECKHUX
DJIEMEHTOB ISl Pa3BUTHUSl HAYKU U
npaktuku. . W. Mennaeneen
YU€HBIN, TTe1aror U rpakJ1aHuH.
JleMoHCcTpanuuu
Koporkonepuoanas Hu
JUTMHHOTIEPUOIHAS hopmpbl
Ileproguueckoi cCUCTEMbl XMMHUUYECKHUX
snemeHToB . 1. MeHnnaeneena.
O3HakomiIeHHE ¢ oOpa3laMH METaJlJIOB
1 HEMETAJJIOB.

JlaGopatopHsie u IIPAKTUYECKHE
paboTsl
JlaGopaTopHslii OIIBIT:

n HuX COGI[PIHGHPIIZ OT IIOJIOKCHUA B
MEPUOIMYECKON CHCTEME M CTPOCHUS
aroMma.

YcranaBiaMBaTh CBSI3b MEXKIY
[TOJIO’KEHUEM AIIeMEeHTa B
MEPUOINIECKON CHCTEME U CTPOCHUEM
ero aroma (cocraB W 3apsl sjapa,

ob1iee YHCIIO AJIEKTPOHOB u
pacripefiesieHue MX 10 DJIEKTPOHHBIM
CIIOSIM).

[IporHo3upoBaTh XapakTep U3MECHEHHUS
CBOMCTB 3JIEMEHTOB U UX COCIUHCHHUI
o rpymnram Hu rnepuoaam
[Tepronnueckoil CUCTEMBI.

XapakTepu30BaTh XUMHYECKHUE
BJIEMEHTBI TMEPBBIX TPEX MEPHUOJIOB,
KaJusl,

KaIpIIMsL 110
[Tepuoauueckoit
Meunneneena.

CiaexoBarhb npaBujiIamM Oe3onacHoOi
paboThl B nabopaTopuu pu
WCIIOJIb30BAHUM XUMHUYECKOW MOCYIbl U
000pynoBaHus.

BbicTpanBaTh pa3BEPHYTHIE TMCHMEHHBIE
U YCTHBIE OTBEThl C ONOpPOM Ha
nHpopmMaIuio u3 y4eOHHKa u
CIIPABOYHBIX  MaTEpHUaAJIOB, TI'PaAMOTHO
WCIIOJIb30BATh M3YYEHHBIN IOHATHUNHBIN
anmnapar Kypca XMMUHU.

Ucnoab30BaTh npu BBITIOJITHEHU U

nux ITIOJIOKCHHIO B

cucteme J. W

y‘le6HBIX 3aJJaHUil  TEKCTHI y‘le6HI/IKa,
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BsaumopnenicTBrue rUIpOKCUIA UHKA C
pacTBOpaMH KUCJIOT U LIEJT0YEH

CIIPaBOYHbIE MaTepuabl
(ITepnoanueckyto CUCTEMY XUMUYECKUX
anemenToB JI. . MenneneeBa, Tabmuity
pacTBOPUMOCTH KHCJIOT, OCHOBAaHHN U
COJIEW B BOJIE, WIEKTPOXUMHUYECKHU P
HaANpPSDKEHUH METaJJIOB).

Ucnosb30BaTh pu BBITTOJTHCHU U
y4eOHBIX 3aJlaHMii ©W B  TIpoIlecce
HCCIEN0BATENbCKON NEeITEeNbHOCTH
HaYYHO-TIOTYJISIPHYTO TUTepaTypy

XUMHUYECKOTO COJIEp’KaHusl, CIpPaBOYHbIE
MaTepuabl, pecypcsl UHTEepHETA

Tema 9. Xumuueckas

cBaA3b. OKHCJIUTEILHO-

BOCCTAHOBH- TeJbLHBIE
eaKI N

8 )

DJIEeKTPOOTPULIATEIBHOCTD aTOMOB

XUMHYCCKUX DJICMCHTOB.

Xumuueckast CBSI3b (noHHas,
KOBaJICHTHAsI TIOJSIPHAsl M KOBAJICHTHAS
HETIOJISIpHAT ).

CrereHp OKHUCIICHU.
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE
peakuuu (OBP). IIporiecchl okucienus u
BOCCTAaHOBJICHUSL. Oxucaurenu U
BOCCTAHOBUTEIIH.

HeMoHcTparmu
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
peaKIK: TOPEHUE, PEaKIIuU Pa3I0KEHHUSI,
COEIUHEHUS

Dnpeneasitb CTEIEHb OKHCJICHUS
XMMHYECKOT0 3JeMeHTa 1o (opmyie
€ro COeIUHEHUsI.

Dnpenenasitb 31eMEHT (BEIIECTBO) —
OKHCJIUTEIb U JJIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEIIb.

OO0BSICHATH  CYIIHOCTH  MOPOLIECCOB
OKHCJIEHUS U BOCCTAHOBJICHUS.
CocTaBJsiTh DJCKTPOHHBIN OanaHC C
y4ETOM 4YHclia OTAAHHBIX U MPUHSTHIX

3JIEKTPOHOB.
CocraBiasTh ypaBHEHUE
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM
€aKI 1.
CIO0JIL30BATh  IPU  BBINOJIHEHUU

y4eOHBIX 3aJlaHUil TEKCThl Yy4ueOHHKa,
CIIPABOYHbBIC MaTepHabl
(IeproINIECKYIO CHCTehﬁr
XUMHYCCKHX  3JIeMeHTOB  [I. .
Menneneesa,  Tabmuily = pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHUM U COJICH B
BOJIE, AIEKTPOXUMHUYECKUM psn
HaIPsSHKCHUI METaJIOB)

Pe3eps 3 yaca
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TemaTn4eckoe IJIAHUPOBAHUE

9 kiacc (68 4, u3 HuUX 4 4 —pe3epB)

Tema, yacel OCHOBHOE COJep:KaHue OCHOBHBIE BH/IBI 3“eKpr‘;'e")“”e(““q’p°B
gg;fgg’;ﬁ;g‘l Oo0pa3oBaTte/ibHbIE
pecypcsl
Pazgen 1. BemiecTBo M XuMuueckue peakuuu (17 4)

IToBTOpPEHME u | [lepnonnueckuit 3aKOH. | XapaKTepu30BaTh XUMHUYECKUE

yrayoseHue 3HaHuil | [leproguueckas cucrema XMMHUUYECKHUX | DJIEMEHThl IIEPBBIX TpPEX MEPHUOJOB,

OCHOBHBIX pa3aesioB | 3JIEMEHTOB KaJIUSl ¥ KaJIbIUS 110 UX MOJIOKEHUIO B

Kgfpca 8 kiacca . . MenneneeBa. Ctpoenue atoMmoB. | [lepuonudeckoit  cucreme

(5a) 3aKOHOMEPHOCTH B u3MeHeHnn | Menneneesa.
CBOMCTB  XMMHUYecKuxXx  dsemeHTOB | KimaccuguuupoBare ©  Ha3bIBaTh
NEPBBIX  TPEX  TEPHONOB, Kalus, | HOOPraHMYECKME BEIIECTBA M3Y4YE€HHBIX
KalbllUsi U WX  COEIMHEHUH B | KJIACCOB.
COOTBETCTBUU c nojoxkeHueM | OnucbiBaThL  O0LIME  XUMHUYECKHE
3JIEMEHTOB B MEPUOJAUYECKON CHCTEME | CBOMCTBA BEIIIECTB Pa3IMYHBIX
U CTPOEHHEM UX ATOMOB. KJIaCCOB,  IMOATBEPXJAaThb  CBOMCTBA
Knaccudukanuss u  HOMEHKIaTypa | IpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHI
HEOPraHUYECKNX BEIIECTB | XMMHUYECKUX PEAKLHM.
MEXJyHapOJHasi W  TpuBHaibHas). | OnpeaeasiTb BUJ XMMUYECKON CBA3U U
HUMUYECKME  CBOMCTBA  BEILECTB, | TUI KPUCTAJUITMYECKOMN peETKN
OTHOCSIIIMXCSl K Pa3JIM4YHbIM KJIACCaM | BEILECTBA.
HEOpraHuyeckux  coeauHeHui, wux | [IporHodupoBaTh CBOICTBAa BEIIECTB B
FEHETUYECKasl CBSA3b HEOPraHWYECKUX | 3aBUCUMOCTH OT UX CTPOCHHUS.
BEIIECTB. BbicTpauBarthb pa3BEPHYTHIE
CrpoeHnune BELIECTBA: BUJbl | IUCBMEHHBIE W YCTHBIE OTBETHI C
XHMUYECKOU CBsI3U " TUIBI | OOpON HAa HHMOpMaIMIO U3 yueOHHKA
KPUCTAJUIMYECKUX PEWETOK. | U CHPABOYHBIX MATEPUAIOB, I'PAMOTHO
€MOHCTpaluu HCHOJIb30BATh U3YYE€HHbIN NOHATUWHBIN

_ Mopaenn  KpuCTaJUIMYECKUX | anmapaTr Kypca XUMHUU.

peueéTok Heoprannyeckux | Memosb30BaTh  OpU  BBINOJIHEHUU
BEIIECTB. y4eOHBIX 3aJaHUM U B IIpolecce
2. Koporkonepuoanas U | UCCIIEIOBATEIbCKOU JeSITeIbHOCTH
JUIMHHOTIEpUOAHAs (hopMBI | HAYYHO-TIOMYJISIPHY IO JUTEPATyPy
[lepuonnueckoit CUCTEMBI | XMMHYECKOTO coJiep)KaHusl,
XUMHuueckux dneMeHToB J[. WM. | cipaBouHBIE  MaTepUalibl, PECYPCHI
MenpaeneeBa 3aBUCUMOCTH CBOMCTB | IHTEepHeTa
BEILIECTB OT UX CTPOCHMS.

Tema 1. OcnoBuble | Knaccuduxanus XUMUUYECKUX | PackpbIBaTh  CMBICI  HU3Yy4YaeMbIX

3aKOHOMEPHOCTH pPEAKUMM MO pa3JUYHBIM TIPU3HAKAM | TOHITUW M TPUMEHSTh 3TU IOHSTHS
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XUMHYECCKHUX peammii

(1o uMcay M cocTaBy y4acTBYIOLLMX B

npu OonrvcCaHuun CBOMCTB BC€IICCTB U HX

(44) peaKkuMy BEIIECTB, II0 TEILIOBOMY | IPEBPALLEHUN.
3¢pdexTy, M0 HU3MEHEHHUIO CTEIeHEU accu(puuupoBaTh XUMHUYECKHUE
OKUCJIEHUSI XUMMYECKUX JJIEMEHTOB, | peaKllMy 10 Pa3JIMYHBIM IIPU3HAKaM.
no oOpaTMMOCTH, IO  YYacTHUIO | Y CTaHABJIUBAThH _  3aBHCUMOCTh
KaTaJu3aropa). CKOPOCTH XHMMMYECKOM peakiuuu OT
DK30- ¥ DHIOTEPMUYECKHE PEAKIUH, | PA3IMYHBIX (PaKTOPOB.
TEPMOXHMMUYECKHUE ypaBHeHus. | [IporHo3upoBaTh BO3MOYKHOCTH
[IonsiTne 0 CKOpOCTHM XUMMYECKOM | MPOTEKaHUs XUMHUYECKUX
peakuuu. [loHSITHE O TOMOTE€HHBIX U | IPEBPAIIEHUM B Pa3IMUHBIX YCIOBUSIX.
rereporeHHbIx peakuusx. [lonsarue 06 | OnpeneasiTte OKHCIIUTENb u
00paTUMBIX 151 HeoOpaTUMBIX | BoccTaHoBuTeNb B OBP.
xumudeckux peaknusax. l[lonstue o | CocTaBiasiTb  JJIEKTPOHHBIM  OaylaHC
XMMHYECKOM DaBHOBecUH. DakTOpBL, | peaKkIuu.
BJIMSIIOIIME HA CKOpPOCTh xuMudeckoul | [IpousBoauTh BBIUMCIICHUS o
peaKkMu U TMOJOXKEHUE XUMHYECKOTO | XUMHUYECKUM YPaBHEHUSIM.
ABHOBECHSI. BricTpanBath pa3BEpPHYTHIE
KUCJIUTEIbHO-BOCCTAHOBUTEIIHbHBIE MMUCbMEHHBIE M YCTHBIE OTBETHl C
peakuun (3eKTpOHHBIN OanaHc | onmopol Ha MHGOpPMAIUIO U3 y4eOHUKa
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOMN U CIPAaBOYHBIX MaTepuajloB, IPAMOTHO
€aKI[1H). WCTOJIb30BAaTh U3YyYEHHBIN MOHATUHHBIN
E[eMOHCTpaHI/H/I anmnapar Kypca XMMHH.
1.3aBucuMOCTh CKOpOCTH XUMHYecKor | Mcnmosib30BaTh  NIPU  BBINIOJHEHUH
€aKIUU OT Pa3IUYHbIX (PaKTOPOB. y4eOHBbIX 3aJaHUil W B  IIpolecce
.BoznelictBue Karajau3aTopa Ha | UCCIIEO0BATEILCKOU NEATEILHOCTH
CKIQIpOCTB XAMHUUYECKOU PEAKIIUU. HAY4YHO-MIOMYJISIPHY O JATEPATYPY
3.IIpumepsl HeOOpaTUMBIX U OOpaTH- | XUMHUUYECKOTO CoJiepKaHusl,
MBIX pEaKIUH. CIIpABOYHBIE  MaTepHUalbl, PECYpChI
4.CMmerieHre paBHOBECHUSI XUMUYECKo# | IHTepHeTa
CaKILIUU.
bIYMCJIEHUS KOJIMYECTBA BEIECTBA,
00bEMa M Macchl PpEareHToB WIIU
MPOJYKTOB mno _ YPaBHEHUSIM
XUMUYECKUX PEaKLIUI
Tema 2. | Teopus 3JIEKTpOJIMTHYECKON | PackpbiBaTh CMBICIT A3Y4aeMbIX
JJIeKTPOJIUTHYECKAS JTUCCOLUALIUH. DIEKTPOJIUTHI U | HOHATUHA, a TaKXKe CMBICI TEOpHUH
AUCCOLUALIMS. HE3JIEKTPOJUThl. KaTHOHBI, aHMOHBI. | JIEKTPOJIUTHYECKON JTUCCOLUALNH.
XumMnuyeckue peakuum | MexanusM auccouranvu BewmecTB € | O0bSICHATH NIPUYUHBI
B 8paCTBopax pa3IMYHBIMH  BUJAMM  XMMHYECKOH | 3JIEKTPONPOBOJHOCTH BOJIHBIX
q) CBSI3H. Crenenn JIACCOLIMALIAN. | PACTBOPOB.

CuIibHBIC B C1a0bIe OJICKTPOJIUTHI.

Peakuiun noHHOIO 06MeHa, YCJIOBUA HX
IIPOTCKaHUA. Hounsie YpaBHCHUA

OCTaABJIATH ypé}’BHeHI/IH I\[’I/ICCOHI/IaI_II/II/I
KHCJIOT, IICJI0YCHU M COJICHU, ITIOJIHBIC U
COKan_[éHHI)Ie HMOHHBIC YpaBHCHUSA
XUMHNYCCKUX peaKHI/Iﬁ MOHHOTO OOMEHa.
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peaKuuu.
XuMudeckre CBOMCTBA KHCJIOT,
OCHOBAaHMH M COJEM B  CBETC

MPECTaBICHUN 00 DIIEKTPOIUTUIECCKOM
JUCCOLMALINH. Cpena pacTtBopa.
[TonsiTHE O THAPOIU3E COJICH.

KadgecTBeHHBIE pPC€aKkiiu Ha KAaTHOHBI U
AHHUOHBI.

JdeMoHcTpanuu

DnexTpuueckas MIPOBOJIUMOCTD
pPacTBOPOB BEIIECTB; JBM)KCHHUE HOHOB B
HNEKTPUUECKOM TIOJIE.

OnBITEL, WLTIOCTPUPYIOIIME MPH3HAKH
MPOTEKAHUs PEAKIIMH MOHHOTO OOMEHa.
ONEITEL 110 OTPE/IC/ICHAIO  CPE/Ibl B
pacTBopax cojed (Xjopuua HaTpus,
KapOoOHaTa HaTpus, XJIOpUaa HUHKA).

JlaGopaTtopHble u MPAaKTUYECKHUE
paboThI

JlaGopaTOpHBIN OTIBIT:

Peakuuu nonHoro oOMeHa B pacTBOpax
anektpoiuToB: cyiabpara wmemu(Il) u
WENoYH, KapOOHAaTa HATPHA U COJISA- HOM
KHCIIOTBI,  peakiusi  HeHTpaau3aluuu
MEXAY THIPOKCHIOM Kalusi U COJISIHON
KHUCJIOTOM.

[IpakTuueckas pabora:

No 1. Pemienne 3KcrepUMEHTAIbHBIX
3a/1a4 1o Teme.

Borunciaennss— 1o

YPaBHCHUSAM
XUMHUUYCCKUX PCAKIIUU

IlnaHupoBaTh U OCYLIECTBIISITH Ha
MMPAKTUKE XUMHYCCKHE SKCIICPUMEHTHI,
IIPOBOJUTH HaOJoAeHu, JIeNaTh
BBIBOJIBI o pe3yJiibTaTam
AKCIEPUMEHTA.

CaenoBath TmpaBWiIamM  0Oe€30IaCHOMU
padoThI B 1abopaTopuu npu
HICIIOJT30BAHUN XUMHYECKOHN TTOCYIbI U
000py/10BaHUS.

IMpousBoauTh BBIUMCIICHUS
XUMHYCCKAM YPABHCHHSIM.
BricTpanBath pa3BEPHYTHIE
IMMCHbMCHHBIE M YCTHBIC OTBETHI C
oropoil Ha WHGPOPMAIHUIO M3 yYSOHHUKA
¥ CIIPAaBOYHBIX MAaTEpPHAJIOB, I'PaMOTHO
WICIIOJIb30BaTh U3YUYCHHBIN TTOHATHHHBIN
arnmapar Kypca XUMHUH.

1o

I/ICHOJIb3OBaTb HPI/I BBITTIOJITHCHUHN
y4ueOHBIX 3aIaHUd U B TIpoOILEecCce
HCCIIEN0BATEILCKON ESITENLHOCTHA
HayYHO-TIOTYJISIPHYTO TUTEpaTypy

XHUMHYECKOTO COJICPIKAHUs, CIIPABOYHBIC
MaTepHalibl, pecypchl IHTepHEeTa

Pa3znen 2. Hemerasuibl U ux coequnenus (24 4)

Tema 3. Oouras
XapaKTepUCcTHKA
XHUMHYECKHX
3JIEMEHTOB VIIA-

rpynnsl. I'ajgorensr (4

O6Hlaf[ XapaKTCpUCTUKAa TaJIOI'CHOB.
OcobeHHOCTH CTPpOCHHI aTOMOB 3THUX

DJICMCHTOB, XaApPAaKTCPHBLIC JUJId HHUX
CTCIICHU  OKHUCJICHMA. CTpoeHHe u
(1)I/I3I/ILIGCKI/IG CBOHCTBA MPOCTBIX

OO0bsicHATH O0IIME 3aKOHOMEPHOCTH B
VW3MEHEHNN CBOMCTB HEMETAJUIOB M HX
COCAVHEHUN B  Ipeleslax  MaJbIX
[IEPUOJIOB W TJABHBIX  IOATrPYyIMI
IlepnoinyecKo CUCTEMbl XUMHYECKHUX
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q) BEUICCTB — TIaJIOTEHOB. XUMUYECKUE | DIEMEHTOB C YYETOM CTPOEHHUSl HX
CBOMCTBA _ HA  HIpPHMEPE  XJIOPA | aTOMOB.
(B3aumoieiicTBUE Y MeTaulaMy, | XapakTepu3oBaTh  (Qusnueckue U
HCeMCTallJlaMU, HIGJIO‘laMI/I). XUMHUYECCKUE CBOHMCTBaA IIPOCThHIX
Xyoposonopon. ConsiHas — KHCIIOTA, | BelleCcTB  IajoreHOB (HAa IpUMEpe
XUMHUUYCCKHUC CBOMCTBA, IIOJYUYCHUC, X_]]Qpa) u CJIOKHBIX BEIICCTB
npuMeHeHne. Ka4ecTBeHHbIC PEaKIUUH | (X10pOBOJOPOAA, XJIOpHIAA HATpHs),
Hia TATOTCHU/I-NOHBI. CIOCOOBI MX MOJyYCHHsI, TPUMEHECHUE U
HeiicTBre Xj0pa M XJIOpPOBOJOPOJA HA | 3paueHHe B NPUPOAE M IKH3HH
OpraHusM  4ejoBeKa. Baxuenmmue | yenopeka.
XJIOPUJBI K X HAXOXKACHHUC B IIPUPOLIC. | OnpeneATh raJOreHUI-UOHBI B
JemMoHcTpauumn Buneomarepuanel: | paCTBOpE.
rajoreHbl U UX COEIUHEHUS. IlnanupoBaTh U OCYIIECTBIIATH Ha
Obpas3iipt XHOPPUI(%)B- JIabopatopHsie n IIPAKTUKE XUMHYECKHE SKCIEPUMEHTHI,
OPAKTUYECKUE PAOOTHI
abopaTOpHBIN OIbIT: PacrosHapaxue | | POBOAUTE Habmonenns, ACITATE
XJIOPH/I-HOHOB. BBIBOJIBI TI0 PE3yJTHTATaM IKCIIEPHMEHTA.
IIpakTnueckasi padora: CaenoBarb mpaBWiaM  0Oe€30MacHOMN
Ne 2. Tlomy4yeHue COJISHOM KHCIIOTHI, | pabOThI B naboparopuu Tpu
%g‘;;%ﬁﬁ;;;BOHCTB- HCIIOJIb30BAHUN XUMHUYECKOW ITOCYIbI H
— 0 YPAaBHEHUSAM XUMHUYECKHUX 00OpY1OBAHM. N
peakiuii, eciii OJIUH U3 PEarcHTOB JaH BeicTpanBath Pa3BEPHYTHIC
B U30BITKE; IIMCBMEHHBIE U YCTHBIE OTBETBI C OIIOPOM
— O00BEMOB Ta30B IO YPABHEHMIO | Ha wuH(pOpMALUIO M3 ydeOHMKA U
peakiMy Ha OCHOBE 3aKOHa OOBEMHBIX CIIPAaBOYHBIX ~MaTepHAIOB, TPAMOTHO
OTHOIICHIH 1a308 WCIIOJIb30BATh M3YYEHHBIN ITOHATUHHBINA
anmnapar Kypca XMMHUH.
Hcnonb3oBarh  Npu  BBINOJIHEHUU
y4eOHBIX 3aJaHU MW B  IIpoLEecce
HCCIIEIOBATENIbCKON NesTeIbHOCTH
HAy4HO-TIONYJISIPHYO JUTEpaTypy
XUMHUYECKOT0 CO/IepKaHUs, CIIPaBOYHbIE
MaTepuasl, pecypcsl IHTepHeTa
Tema 4. O0masn | O6miasg  XapakTepUCTHKa 21eMeHTOB | O0BSICHATHL 00LIME 3aKOHOMEPHOCTH B
XapaKTepUCTHKA VIA-rpynnbsl. OcOOEHHOCTH CTPOEHUs | U3MEHEHUHM CBOMCTB 3JeMeHTOB VIA-
XHMH4Y€eCKHUX aTOMOB 3THX JIEMEHTOB, XapaKTEPHBIE | TPYIIIIBI U UX COEIUHEHUIN
3JIEMEHTOB VIA- | 118 HMX  CTENEHM  OKHCJICHHMA. | C y4ETOM CTPOEHUS UX aTOMOB.
rpynmnsbl. Cega u eé | CtpoeHne " (U3MYECKHE CBOWCTBa | XapaKTepH30BaTh (GU3NUYECKUE
coenuHenus (S 4) IIPOCTBIX BELIECTB — KHUCJIOpoAa M
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CEpHI.

AioTponHsle MoAn(UKAITTH
Kuciaopoaa M cepbl. XHUMHYECKHE
CBOICTBA CepBbl. CepoBosiopo,

cTpoeHUe, (GU3NYCCKIE U XUMHUUCCKUE
CBOMCTBA. Oxcunbl  cepbl  Kak
MPEJACTABUTENN KUCJIOTHBIX OKCHUJOB.
Cepnas kucinorta, puzndeckue

U XHMHUYECKHE CBOMCTBa (00mIMe Kak
MPEACTABUTEINS Klacca KUCIOT U
crieniupudeckue), IpuMeHEHHeE.
XYUMHUYECKHE PEAKIUM, JeKallhue B
OCHOBE TPOMBIIUIEHHOTO  cIocoba
TTOJTyYCHUS cepHol KHUCIOTHL.
Anmapatel ¥ MPOTEKAIOIIHE B HHUX
MpoIIecChl (Ha MpUMepe MPOU3BOICTBA
ceproit  kuciotel). Comm  cepHOM
KHCJIOTBI, KAa4yeCTBEHHAs peakius Ha
cynbdar-noH.

HaxoxxnaeHnue cepbl 1 €€ COeTUHEHU N

B MpUpoje. XUMHUYECKOE 3arps3HEHHUE
OKpY’Kalomiel Cpeabl COCAUHEHUSIMH
cephl (KuCIIOTHBIE JTOKIH,
3arpsi3HEHUE BO3JyXa H BOJOEMOB),
CITOCOOBI €r0 MPEIOTBPAIICHUS.
JdemoncTpauuu

Komnexuun (BuaeomaTepualibl): cepa H
€€ coeqUHEHN.

OOyrnuBaHue caxapa MOJA JIEHCTBUEM
KOHIICHTPHUPOBAHHOW CEPHOMN KHUCIIOTHI.

JlabopaTopHble W NpPaKTHYeCKHe
padoThI
JIaGopatopHble ombITh: OOHapyxeHue
cynbGhaT-uoHOB. B3anmoneiicteue
pa30aBIeHHONH CEpHOM  KHUCIOTBI €
LIMHKOM.

U XUMHYECKME CBOMCTBA MPOCTOIrO
BEILIECTBA CEpbl M €€ COEAUHECHUM
(cepoBoOpOAa, OKCHUJIOB CEPBI, CEPHOU
KHUCJIOTBI, CYyJb(}ATOB), CIOCOOBI WX
MOJyYeHUsI, MPUMEHECHUE U 3HAUYCHUE B
MIPUPO/JIE U KU3HU YEJIOBEKaA.
OmnpeaejsaTh HaIMYKUE CyJIb(aT-HOHOB
B pacTBOpE.

OO0BACHATH CYITHOCTh IKOJIOTUYECKUX
Mpo0JieM, CBSI3aHHBIX C IEepepadOTKOM
COE€IMHEHUU CEepBhlI.

I[lianupoBaTh W OCYIIECTBIATH Ha
MPAKTUKE XUMHYECKUE IKCIIEPUMEHTBHI,
MPOBOJAUTH  HAOJIOJICHUS, Jenath
BBIBOJIBI o pe3yibTaTam
SKCIIEPUMEHTA.

CaepoBath TIpaBWIaM  Oe30macHOM
paboThI B naboparopuu npu
HCTIOJIb30BAHUN XUMHYECKOU MOCYIbl U
000py10BaHUS.

IIpousBoauTHL BBIUHCIICHUS
XUMHYECKUM YPaBHEHUSIM.
HUcnonb3oBaTh  IpU  BBINIOJIHEHUHU
y4eOHBIX 3aJaHUM TEKCThl y4eOHUKa,
CIIpaBOYHbIE MaTepHuabl
(ITepnoguueckyro cHUcTeMY
XUMHUUYECKUX  3neMeHTtoB  JI. n.
MenpaeneeBa, TabIuIly pacTBOPUMOCTH
KHCJIOT, OCHOBaHWUM M cOJel B BOJE,
SJICKTPOXUMHUYECKUN DSl HAMPSIKESHUI

10

METaJIIOB).

Hcnoab3oBaTh TpU  BBINIOJTHEHUH
y4eOHBIX 3aJlaHUM U B TIpolecce
HCCIIeIOBaTEIbCKOM JEeSITETbHOCTH
Hay4YHO-TIOMYJISIPHY IO JTUTEPATypy
XUMHYECKOTO COAEpKaHMUS,
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Broruunciaenus

— 110 ypaBHeHI/IﬂM XUMHUUYCCKHUX
peakumii;
— MacCcOBOH JIOJIHA BBIXOJ1a

IIPOJIYKTA peaKuu

CIIpaBOYHEBIE
HNurepuera

MaTepuaibl, pPecypchl

Tema 5. Oo1as
XapaKTepuCcTHKA
XUMHNYECKHUuX
3JIEMEHTOB VA-

rpynnsl. A3ot, ¢ochop
u ux coequnenust (7 q)

OOmiasi XapakTepUCTHKA DJIEMEHTOB

VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS

aTOMOB ATHX JJIEMEHTOB, XapaKTepHBIC

JUUTSE HUX CTEIICHU OKUCIICHHSI.

A30T, pacnpocTpaHeHUE B TIPUPOJIE,
W3UYECKUe U XUMHUYECKHE CBOMCTRBA.
PYTOBOPOT a30Ta B TIPUPOJIE.

AMMUax, €ro N3NYECKUE u

XUMHYECKHE CBOWCTBA, ITOJYyYCHHUE H

npuMmeHenue. Conu  aMMOHUS, UX

¢dbuznueckue

Y XUMHUYECKUEe CBOMCTBA, TPUMCHCHHE.

KagyecTBeHHass peakius Ha HOHBI

aMMOHUSI.

A3zoTHas kuciaoTa, e€ puznueckue

U XHMHUYECKHE CBOMCTBa (00IIME Kak

MpeCTaBUTENA  KJlacca KHUCIOT |

crierupuIecKue).

Hcnonb3oBaHue HUTPATOB H  COJEH

aMMOHMS _B _KadyeCTBE MHHEPAIIbHBIX

ynoopenuii. XuMudeckoe 3arpsisHeHue

OKpY)Karo- MIed cpelbl COeTUHEHUSIMU

a30Ta (KUCIIOTHBIE HOXJIU, 3arpsi3HEHUE

BO3]lyXa, MIOYBBI U BOJIOEMOB).

docop, aIOTPOIHBIE MOAUPHUKAIIUU

dbochopa, Qusnyeckue W XUMHYECCKUE

CBOIICTBA.

Oxcung  docdopa(V) u  dochopnas
KUCJIOTa, (U3MUecKue M _XUMUYECKHE
CBOWCTBa, moJyiydeHue. KadecTBeHHas

BICaKHHH Ha (ochaT-nOHBL
crionb3oBanue (ocaToB B KadecTBe
MHHEpaJIbHBIX YI00peHni. 3arpsasHeHue
OPUPOJHBIX BOJ0EMOB (ochaTamu.
%peMOHCTpaHI/II/I

omnexkuuy: Gocdop M UX COEIUHEHUS,
BzaumopeiicTBue  KOHIIEHTPUPOBaHHOM
a30THOM KHCIIOTHI C MEJIBIO.
JlabopaTopHble M NpaKTHYeCKHE

O0BsicHATH O0LIIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl ¥ UX COEAUHEHUH ¢ yYETOM
CTPOEHHUS UX aTOMOB.

Xapakrepu3oBaTh _ (QuU3HYECKHE U
XUMHYECKHE CBOWCTBa MTPOCTHIX
BemecTs asora M ¢dochopa M HX
COEIMHEHUI (amMmmmaka, coiter
aMMOHUSI, a30THOU KHCIIOTHI,
HUTpaToB, okcuaa Gochopa(V) wu
(l)och))o HOW  KHUCJIOTHI, dbocdatos),

CIIOCOOBI UX ITOJIYUYCHHUA, TPUMCHCHUEC 1

3HAQYCHHC B npupoac u KU3HU
YCJIOBCKA.
Ol'lpelIeJIﬂTb HNOHBI AMMOHUSA u

¢dhocdaT-uoHbI B pacTBOpE.
OO0BSCHATH CYITHOCTh YKOJIOTHYECKUX
Npo0JieM, CBSI3aHHBIX C HaXOXKJICHUEM

coequHeHuM a3zora U (Qocdopa B
OKpYKaroIleu cpene.
IlnanupoBaTh ¥  OCYIIECTBIATH HA

MPaKTUKE XUMHUYECKHE OSKCIEPUMEHTHI,
MIPOBOJIUTH HAOJIFOICHHUSI, JIENAaTh BBIBOJIBI
0 pe3ysbTaTaM AKCIIEPUMEHTA.

CienoBaTthb MpaBUIIaMm Oe3omnacHoOi
paboThI B nabopaTopuun npu
UCIOJIb30BAHUU XUMHUYECKOU TMOCYIbl U
000pyIOBaHUS.

IIpousBoauTs BBIYMCIICHUS 1o
XUMHYECKUM YPaBHEHUSIM.
Hcnoab3oBath npu BBITIOJTHEHUH
y4eOHBIX 3aJaHUi TEeKCThl y4deOHHKa,
CIIPaBOYHbBIC MaTepuabl

(HCpI/IO)II/I‘ICCKYIO CUCTCMY XUMHUYCCKUX
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200ThI
a00paTOPHBIC OTIBITHI:

BsaumonericTeue CoJIeH
AMMOHHS C HIETIOYBIO.
OszHakomiieHHEe ¢ oOpasuamu

a30THBIX U (OcHOpPHBIX yIOOpEHHIA.

anementoB JI. 1. MenpaeneeBa, TaOiauiy
pacTBOPUMOCTH KHUCJIOT, OCHOBaHUU H
COJIEM B BOJE, NIEKTPOXUMUYECKHMN DAL
HaANpPsDKEHUH METaIIJIOB).

Hcnouab3oBarb pH BBIIIOJIHCHU U
[Ipakruyeckas pabora: y4eOHBIX 3aJaHuii W B  IpOIECCe
Ne 3. IlomydeHne amMmuaka, H3ydeHHE o
er'0 CROMNCTE. UCCIIEIOBATENbCKON NeSITeIbHOCTH
Boeruucinenus HAaY4YHO-TIOITYJIAPHYIO JIUTECPATypy
— 10 YyPaBHEHHAM  XUMHMYECKHX | XHMHUYECKOTO COAEp’KaHMsS, CIIPABOYHBIE
peaKkin Marepuaisl, pecypcbl MHTEpHETA
Tema 6. O6mas | Yrneposn, aoTponHeie | O0BACHATL 00IIME 3aKOHOMEPHOCTH B
XapaKTepucTHKA MoOIu(UKAaUU, PACIPOCTPAHEHHE B | KBMEHCHMH CBOMCTB 31eMEHTOB |VA-
XHUMHYECKHX npupoae, (U3MYECKHE M XMMHMYECKHE | TPYNIBI M HX COCIWHEHMM C y4ETOM
3JIEMEHTOB IVA- | cBOlicTBA. CTPOEHUS UX aTOMOB.
rpyninsl. . AncopOuusi. KpyroBopor yriepoaa B Xapakrepu3oBath GuU3NUECKHE
[JIEPOA M KPEMHHM M | TIDUPOJIC. U XUMHYECKHE CBOMCTBA

HX COeIMHEeHHs
(89)

KCHJIBI yTJIepo/ia, uX (pru3ndeckune
M XHUMHWYCCKHE CBOMCTBA, HX ICHCTBHE
Ha YKUBBIC OPTaHU3MBI, ITOJTyUYCHUE
" MIPUMEHEHHUE. DKOJIOTUYECKUE
MpoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yranepona(lV); rumoresa rio6ambHOTO
MOTEIUICHHE ~ KJIMMaTa;, IMapHUKOBBIN
apdexr.

rojibHasg KHCJOoTa H €€ COJIM, HuX
(buzmyeckue U XMMHYECKHUE CBOWMCTBA,
TOJTyYCHHUE u NIPUMCHEHHE.
KadecTBenHnast peakiusi Ha kKapOOHaT-
WOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY,
MEIHUIIMHE, _ NIPOMBIIIJIEHHOCTH,
CEIBbCKOM XO3SHCTBE.
IlepBoHauanbHBIC MMOHSITHS 00
OpPraHWYECKHX BEIIECTBaX _KaK O
COCIUHEHUSIX YIJepoaa: 0COOEHHOCTH

COCTaBa "  CTPOCHU:I. Ilonatue o
OHMOJIOTMYECKH Ba)KHBIX BCIICCTBAx:
JKHUpax, 6eJ'IKaX, yrieBodax.
MaTepI/IaIILHOe CANHCTBO
OPTaHNYCCKHX n HCOPIraHUYCCKUX
COCOAMHCHHNMU.

MPOCTHIX
BEIIECTB YIJiepojia M KPEMHHUS U UX

CoeIMHEeHMH (oKcHJIOB yrieposa,
YTOJIbHOM KHCJIOTHI, KapOOHATOB,
OKCHIa KPEMHHS, KPEMHHUEBOM
KUCJIOTBI, CHJIMKATOB), CIOCOOBI HX

MMOJYy4YCHUs, IPUMCHCHUC U 3HAYCHUC B

OpUPOAC U KN3HU YCIIOBCKA.
npeaejasaTb Kap6OHaT- U CHJIMKAaT-

HOHBI B paCTBOPC.

O0BACHATH CYIIHOCTDb 3KOJIOTHYCCKUX

HpO6J’I€M, CBA3aHHBIX C HAXO0XICHUCM

YIJIGKUCIIOTO Ta3a B OKpY’Karollei
cpene.
JLUIIOCTPUPOBATH B3alMOCBS3b

HEOPraHMYECKUX COCAMHEHHH yTieposa
Y OPraHUYeCKHX BEIICCTB.
I[lnanmpoBaTh W OCYIIECTBISITH Ha
NPAaKTUKE XMMHYECKUE SKCIIEPHMEHTHI,
IIPOBOJUTH HaOJII0IeHM S, nenarb
BBIBOJIBI 110 pe3yJIbTaTaM IKCIIEPUMEHTA.
CaepoBarb mpaBWiaM  0e30macHOM
paboThI B nabopaTopuu pu
MCIIOJIb30BAaHUH XMMHMUYECKOU MOCYAbl U
00opyaoBaHUs.
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Kpemnun, ero_  Qusudeckue u
XMMHMYECKUE CBOMCTBA, MOJIyY€HUE U
IIPUMEHEHUE B JIEKTPOHUKE.
OCUHEHUS KPEMHUSI B IPUPOJE.
OOume mnpencraBieHuss 00 OKCHIE
kpemHusI(IV) u kpeMHUEBOI KUCIOTE.
WJIMKaThl, UX UCII0JIb30BaHUE B OBITY,

MEJIUIINHE, MIPOMBIIIUICHHOCTH.
Baxnerimmue CTPOUTEIIbHBIE
MaTepuabl: KepaMHKa, CTEKIIO,
IIEMEHT, oOeToH, J)KeJe300€ToH.
[IpoGnemsl 0e3omacHoro
WCIIOIB30BaHUS CTPOMTENBEHBIX
MaTepuaioB B IIOBCETHEBHOM YKU3HH.
ﬁeMOHCTpaHI/II/I )
OJIeNI KPUCTAJUTMYECKUX PEIIETOK
amMasa, rpadura, MOJIEKYJIBI
%ynnepeHa. B

TcopOIMsT PacTBOPEHHBIX BEIIECTB
aKTUBHpPOBaHHBIM yriéM. [IpoTtuBoras.
BuageomartepuaJbli: CUJIMKATHAsI
Mopnenn  MOJEKysl  OpraHMYECKUX
BEIIECTB.
JlabopatopHble W MpaKTUUYECKHE
a0O0ThI

aboparopubeiii _onbIT: KadyecTBeHHast
eakIus Ha KapOOHaT-UOH.
paKkTH4YecKre padoThI:
Ne 4. TlonyuyeHue yrijiekucioro rasa.
KauectBennas peaxuusi Ha kapOoHaT-
VIOH.
Ne 5. Pemienue 3KcrieprMEHTaIBHBIX
3a71a4 1o teMe «Hemerauib».
Berunciaenust
110 YPaBHEHHAM XMMHMYECKHUX
peakuuii, eciii OJUH U3 PEarcHTOB JaH
B BUJI€ BOJTHOT'O pacTBOpa C U3BECTHOU
MacCOBOH Hojiel

Hcnouab3oBarh  Npu  BBIINOJIHEHUU
y4eOHBIX 3aJJaHUM TEKCThl Yy4YeOHMKa,
clglpaBquHe MaTepuallbl
(ITeppoiMYECKyrO0 CUCTEMY XUMHUUYECKUX
snementoB Jl. . Menneneesa, Tabiuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJIE, IEKTPOXUMHUYECKUN Psl
HalnpsH>KEHUN METaJlIoB).

Hcnoab3oBarh  IpU  BBINOJIHEHUU
yueOHBIX 3aJaHHii W B IIpoIecce
HUCCIIEI0BaTEIILCKON NEesITEIILHOCTH
HAaYYHO-TIOMYJISIPHY IO JIATEPATYPY

XMMHYECKOTIO COJAEPIKAHUSI, CIIPABOYHbIE
Martepuaibl, pecypcbl IHTepHeTa

Pazpen 3. Meraia

bl U X coequHeHus (20 4

Tema 7. Oouue
CBOICTBA METALJIOB

O6IJ_Ia$I XapaKTCPpUCTUKA XUMHUYCCKUX
QJICMCHTOB — MCTaJIJIOB HAa OCHOBaAHUH

PacxmeaTL CMBICJI N3yd9acMbIX
MOHATUH U INPpUMCHATb O5THU TIOHATHSA
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(44)

ux TnoJioxkenuss B llepuoamueckoit
CHCTEME XMMHUYECKUX DJIEMEHTOB
. W. MenneneeBa H  CTpOEHUA

aTOMOB. Crpoenue METAJLJIOB.
Meramnmnaeckas CBSI3b 51
MeTaJUTHYeCKast KpUCTaJUTHYECKast

pemérka. ONEeKTPOXUMHUUECKUN Pl
HANpPsDKEHUM MeTauioB. Pu3nyYecKue
A XMMHYECKHE CBOWCTBA METAJIOB.
OOmue CIIOCOOBI MOTy4YeHUS
METAJIJIOB.

[lonaTHE © KOpPpO3MHM METALUIOB H
OCHOBHBIE  CHOCOOBI  3aIIUTHI  OT
koppo3uu. CmnaBel  (cTanb, YYT'yH,

JIOPATIOMUHHM, OpoH3a), 170'¢
MIPUMEHCHHE B OBITY u
MIPOMBIIIIJIEHHOCTH.

JdemoHcTpauuu

O3zHakomJieHHEe ¢ OOpa3laMu METaJlJIoB
u CILIaBOB, ux buznueckuMu

CBOKCTBaMHU. MoJien KpUCTaUIMYECKUX
PEIIETOK METAIIOB.

Buneomarepuansl: Koppo3us METaJIOB.
JlabopaTopHble ¥  NpPaKTH4YeCKHe
padoThI

JlaboparopHble ombIThl: O3HaKOMIIEHUE
¢ o0pa3iam CIijIaBOB METaJLIOB.
3aBUCHUMOCTh CKOpOCTH peakuuu
METaJlla € KHUCJIOTOM OT NPUPOIbI
MeTauIa.

Bbruncienust

— TI0 YPaBHEHUSIM  XUMHUYECKHUX

npu OnrvCaHuun CBOMCTB BE€ILICCTB U HX

IIPEBpAILCHUN.
OO0BsiICHATH O0IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHN CBOWCTB AJIIEMEHTOB-

METaJUIOB M UX COCIUHEHHI C y4éTOM
CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh CTpPOCHHE
METaJUIOB,  o0mue ¢Qusnueckue U
XUMHYECKHE CBOMCTBA METAJIOB.
XapakTepu3zoBaTh O0OIIHE CIOCOOBI
MTOJTYYEHUST METAJIJIOB.

CaenoBath TpaBWIaM  0Oe€30IacHOU
padoThI B nabopaTopuu npu
VCITOJTb30BAHUH XUMHYECKOW TOCYIbI U
000pyIOBaHUS.

IIpousBoauTh BBIUHCIICHUS o
XUMHUYECKUM YPaBHEHUSIM.
HUcnonb3oBaTth  1puU  BHINOJHEHUU
y4eOHBIX 3aJaHUi TEKCThl Yy4eOHHKA,

CIIPaBOYHBIC MaTepHaJIbl
(ITeppoamyeckyro CHCTEMY
XAUMHUYECKUX 3JIEMEHTOB J1. .

MenneneeBa, TaGIUIy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUII M COJIS B BOJE,
AJICKTPOXUMHUYESCKUN Psi HANPSDOKCHUM
METaJIJIOB).

Hcnoab3oBaTh  IIpU  BBIIOJHECHUH
y4eOHBIX 3aJaHuil W B IIpoliecce

HCCIIEI0BATEIBCKOM NEATEIIbHOCTH
Hay4HO-TIOMYJIIPHYIO JUTEpaTypy
XUMHYECKOTO coAep)KaHus,

CITPAaBOYHBIC MaTCpuaJibl, PECYPChI
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peakuui, €ciaM OJUH W3 PEarcHTOB
COJICPKUT IPUMECHU

HNurepuera

Tema
MeTAJJIbI
coeIUHEeHU A

(16 9)

"

8. Baxueiimue

HX

[Mlenounsie Mertamibl. IlonokeHue B
[lepuoauueckoil cucreMme XUMHUYECKUX
anemeHToB  JI. WM. MeHnzeneena,
crpoeHne aroMoB. Haxoxaenue B
npupone. OU3MYECKHE U XUMUYECKUE
CBOMCTBa (Ha TmpuMepe HaTpus U

kanus). OKcuapl W THJAPOKCHUJIBI
HaTtpus W  Kaiwms.  [IpumeHenue
MIEJIOYHBIX METAaI0B 74 ux
COEJIMHEHUN.

[IlenouHO3EeMeENbHBIC METAJLUTBI MarHu
U KaJdblMii, CTPOEHHE  aTOMOB.
[Tonoxxenne B [Tepnoanueckoit
CHCTEME XMMHUUYECKUX 351eMeHToB Jl. 1.
Menneneena.

Haxoxxnenue B npupoze. dusuueckue
U XUMH4YeCKHe cBOMcTBa. BakHeiimme
COETUHEHUSI KabIUs (oxcwnp,
TUJIPOKCHUT, coytH). JKECTKOCTh BOIBI U
CIoCcOOBI €€ yCTpaHEHUS.

AJIOMUHUMN. TTonoxxenune B
[lepuoauueckoil cuCTeMe XUMHUYECKHUX
sanemenToB JI. WM. Mengeneesa,
CTPOCHHE aToMa.

O0BsicHATH O0IIIME 3aKOHOMEPHOCTH B
W3MEHECHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB B IPyINax U UX COCIMHECHUH
C YYETOM CTPOECHUS UX aTOMOB.

XapakrTepuzoBatrb  (U3MYECKHE U
XUMHUYCCKHUE CBOWCTBa MPOCTBIX
BEILIECTB METAJIOB M HUX COCAWHEHUN
(oxcumoB, TUJIPOKCUJIOB, coJnei),
CIOCOOBI UX TOJYUYCHUsI, TPUMEHEHUE U

3HAUYCHUC B HpI/Ip one nu JKN3HN
Jej0BeKa.

Pacnmo3naBaTthb c TTOMOIITBIO
KAa4CCTBCHHBIX peaKHI/II/I HNOHBI

METaJJI0B (MarHusi, AJTIOMAHUS, ITUHKA,
)keneza, wMenu). IlinanupoBars U
OCYIECTBJISITH Ha MIPAKTHKE
XUMHUUYECKHUE SKCITEPUMEHTEI,
IIPOBOJIUTH HaOIIOCHUS, eaTh
BBIBOJIBI 10 pe3ysibTaTam
SKCIICPUMEHTA.

CaemoBaTh TIpaBWIaM  Oe30macHOM
paboThI B nadoparopuu npu
HCIIOJIb30BAHUN XUMHUUYECKOM MOCYIbI U
000py10BaHUS.

Haxoxnaenue B npuponae. @uszunueckue | [IponsBoauts BBIYMCIIEHUS 1o

1 XUMHUYECKHUE CBOMCTBA. AM(POTEpHBIC | XUMUYECKUM yYPaBHEHHSIM.

CBOMCTBa OKCHUJA U THAPOKCHUIA. BbICTpanBaTh pasBEpHYTHIC

Keneso. Ilomosxenue B | IUCBMEHHBIE U YCTHBIE OTBETHl C

[lepuonuueckoil cucTeMe XUMHUYECKHUX | OTTOPOi Ha HH(POPMAITUIO

ICMCHTOB u3 y4ueOHHKA u CIIPAaBOYHBIX

J. . MenneneeBa, CTpO€HHUE aTOMa. M | MarepyuajgoB, I'PaMOTHO HCHOJb30BaTh

XAMHUYECKUE CBOMCTBA. Oxcuppl, | UBy4EHHBIM  MOHATUMHBIA  anmapar

rugpokcubl u conu xeneza(ll) Kypca XMMHU.

u xene3a(I1l). HUcnoas3oBath pu BBITIOJIHEHU U

JleMOHCTpALHH yueOHBIX 3aaHMid W B Hpolecce

B o . | HccnemoBaTenbLCKOM JIeATEIIbHOCTH
3aMMOJICHCTBUE HATPUS € BOJOH. | yavypo-mionynspHyio IHTEPATYpPy
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OKpaHII/IBaHI/IC IIJ1aMCHHA HNOHaMH
HaTpusd U KaJivs.

OKpaHII/IBaHI/IC IJ1IaMCHH HNOHaMH
KaJlbIIus.

B38.PIMOI[€I>’ICTBI/IG OKCHUJIa KaJIblikusad C
BOJIOH.

Buneomartepuansl: ropeHue Kelie3a B
KHCIIOPOJIC U XJIOPE.

JlabopaTopHble U NpPaKTHYECKHE
a0orel  JlabGopaTopHble  OIBITHI:
3HAKOMJICHUE c obpazuamu

AJIFOMUHUSA U €TI0 CIIJIaBOB.

AmdoTepHbIE CBOWMCTBa THIPOKCHIA
AITFOMUHUS.

KauecTtBeHHubIE
JKeJiesa.

IIpakTHyeckue padoThI:

Ne 6. JXKécTtkocTh BOOLI U METOOBLI €€
yCTpaHEHMUSI.

Ne 7. Penienue sKCriepuMeEHTaIbHBIX
3a7a4 1o TeMe «MeTanmibn.

pC€akiurn Ha HOHBbI

Burauciaennss — 1o YPaBHCHUAM
XUMHUYCCKHUX peaKHHﬁ, cClIM OJHMH U3
PCarcHTOB JdaH B N30BITKE HJIIN
HCAOCTAaTKEC

XMUMHUYECKOTO COJIEP)KAHUS, CIIPABOYHBIE
MaTepuaisl, pecypcsl HTEepHETA

Pasnen 4. Xumus u oxkpyxaromas cpeaa (3 1)

Tema 9. BemecrBa mu
MaTepHaJbl B KH3HH
qeJI0BeKAa

(3)

HoBble maTepuaibl
BemectBa " MaTepuabl B
IIOBCETHEBHOM  JKM3HU  4YeJIOBEKa.
XUMHS U 30POBbE.

be3zonacHoe ucnosib30BaHUE BEIIECTB
U XUMHUYECKHX PEaKUUid B OBITY.
[IpuposHbIE UCTOYHUKH YTIIEBOJOPOAOB
(yronb, mnOpuUpoOAHBIA Ta3, HePTh),
MPOJIYKTHI UX ITepepaboTKu, UX POJIb

B OBITY ¥ IPOMBIIIJIEHHOCTH.

U TCXHOJOI'MH.

XapakTepu3oBaTb pOJb XUMHUU B
pa3MyHbIX  cdepax  JIeATEeIbHOCTH
JIOJIe,  OCHOBHbIE  BEUIECTBA U
Marepuaibl, IPUMEHsSIEMble B JKM3HU
COBPEMEHHOI'0O YEJIOBEKA.

OO0bsicHATHL  yciiOoBUSL ~ 0€30MacHOTO
VICIIOJIb30BAHUSA BELIECTB 51
XUMHUYECKUX peaklMil B OBITY.
AHaJIM3HPOBATH u KPUTHUYECKHU

OCHHMBATDH I/IHd)ODMaI_II/IIO O BJIMUAHHH
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OCHOBBI 9KOJIOTHYECKOH TPAMOTHOCTH.
XUMHUYECKOE 3arpsA3HEHUE
OKpy>Karomieit  cpensl  (MpeaenbHO
JIOITyCTAMAsl KOHIICHTPAIlUsl BEIISCTB
— ITJIK).

Ponb XUMUHU B
SKOJIOTMYECKHUX MPOOIIEM

peueHun

IIPOMBIIIJIEHHOCTH, CEJIbCKOr0
XO34iCTBa, TpaHCIoOpTa W JAp. Ha
COCTOSIHME OKPY aolIel Cpesbl.
¥YMerb oOKka3biBaTh II€PBYIO IOMOIIb
pu XUMHYECKUX oXKorax u
OTpaBJICHUSIX.

IIpuHumMaTh yuyactue B OOCYXICHUHU
npooiiem XUMHUYECKOMN u
DKOJIOTHUYECKOMN HAIPaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIUIO
110 MpoOJIEME U NIpeIIaraTh BO3MOXKHBIE
IyTU €€ pelIeHus

Pe3epsn 4 yaca
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