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8 KIIACC

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHus COCTaBjieHa Ha
OCHOBE TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MpOrpaMMbl OCHOBHOTO o01iero o0pa3zoBanus, npeacrasieHubix B GI'OC 000, a
Tak)Ke Ha OCHOBE (pesiepaibHOi pabouel mporpaMMbl BOCIUTAHUS U C YIETOM
KOHIENIUHU PEenojaBaHus y4eOHOro npeamera « XuMus» B 00pa3oBaTesIbHbIX
opranuzanusax Poccuiickoit @enepanuu. [Iporpamma mo xumuu pazpadborana c
LEJIbI0 OKa3aHMsI METOJUYECKON MOMOIIM YYUTEII0 B CO3AaHIM paboueit
OpOrpaMMbl MO Y4EOHOMY IIPEIMETY.

[Tporpamma 1o XumMuu Aa€T MPEJACTaBICHUE O MEJIAX, OOIICH cTpaTernu 00y4YeHUs,
BOCIIMTAHUS ¥ Pa3BUTHS 00YJAIONIUXCS CPEJICTBAMU YIEOHOTO IIPEIMETa,
yCTaHABJIMBACT 00s3aTeIbHOE IPEIMETHOE COJIepKaHHUE, MPeIyCMaTpUBaCT
pacnpeiesicHue ero Mo KjiaccaMm M CTPYKTYpHUPOBAaHHE TI0 pa3jieiaM U TeMaM
IPOTrPaMMBbI IT0 XUMHUH, OTIPEJICIAET KOJIMICCTBCHHBIC U KAYCCTBEHHBIC
XapaKTEPUCTUKH COJICPIKAHUS, PEKOMEHTYEMYIO MOCIIE0BATETLHOCTh U3YUCHUS
XUMUH C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTHKH
y4eOHOTO TpoIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJatoNIuXCs, ONpeIesieT
BO3MOKHOCTH TTpeIMeTa /ISl peaiu3allii TpeOOBaHUH K pe3ybTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, a TaKKe TPeOOBAaHMI K pe3ybTaTaM O0yYCHHUS XMMUU Ha YPOBHE
TeJiell M3ydeHus IpeIMeTa i OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEILHOM
NEATEeIILHOCTH 00YyUYaroIIerocs Mo OCBOSHHUIO YIEOHOTO COJIepKAHNS.

3HaHUE XUMUHU CITY>KHUT OCHOBOM JJ11 (POPMHUPOBAHUSI MUPOBO33PCHUS
o0ydJaromerocs, ero NpeICTaBICHUN 0 MAaTEPUAITBPHOM €IMHCTBE MUPA, BAXKHYIO
POJIb HTparoT GOPMHUPYEMbIC XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUAX
SHEPIruH ¥ 00 SBOJIONMH BEIISCTB B IPUPOJIC, O MyTIX PEIICHUS II100aIBHBIX
po0JIeM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPIreTUICCKOM,
MTUIIEBON U SKOJIOTHYECKON OS30ITaCHOCTH, MPOOJIEM 3IPaBOOXPAHCHHS.

N3ydenne xumun:

CIIOCOOCTBYET peann3aiui BO3MOKHOCTEHN IS caMOPa3BUTHSI 1 OPMUPOBAHUS
KyJbTYPBI TUIHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIILICHHUS U TBOPUECKUX CIIOCOOHOCTEM
00y4Jaroluxcs, HABBIKOB UX CAMOCTOSITEIbHON Y4EOHOU JIeSITENbHOCTH,



AKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENBCKUX YMEHHUI, HEOOXOJUMBIX KAaK B
MOBCEAHEBHOM )KM3HU, TaK U B TPO()ECCHOHATBHOM 1€ATENbHOCTH;

3HAKOMMUT CO CHEUU(UKON HAYYHOTO MBILIJIEHUS, 3aKJIaIbIBAET OCHOBBI
LIETIOCTHOT'O B3TJIs1/1a HA €IMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU €CTECTBEHHOHAYUYHON I'PaMOTHOCTH 00YyYarOIUXCsl;

crocoOCTBYET OPMHUPOBAHUIO [ICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOM BKJIA]l B 9KOJIOTHYECKOEC
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIe HaMpaBiieHUs] B 00y4YeHUU XUMUH 00€CTICUUBAIOTCS CIIeIU(UKOM
coJiep>KaHus yueOHOTO MpeMeTa, KOTOPBIH SBISETCS MeJaroruuecku
aJanTHPOBAaHHBIM OTPAXKCHUEM 0a30BOM HAYKU XMMHUU Ha OMpPEACIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus OPUEHTHUPOBAH Ha
OCBOEHHE 00YYaIOUUMHUCA CUCTEMbI NTIEPBOHAYANBHBIX MTOHATUN XUMHUH, OCHOB
HEOPraHUYECKON XUMUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHITUI
OpraHUYeCKOW XUMMUHU.

CtpykTypa conep:kaHus IpOrpaMMbl IO XUMHUH cPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 MoJ1Xo/a K €€ n3yuenuro. CoaepKaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHbBI TIO IPUHITUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUIM
Pa3HOr0 YpOBHS:

ATOMHOMOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepunognueckoro 3akona /[.J11. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;
YYEHUS O CTPOCHUM aTOMa U XUMUYECKOM CBSI3H;

MPEACTABICHUN 00 AIEKTPOJIUTUUECKON AUCCOIMAIIMY BEIIECTB B pACTBOpaX.
TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJTYUEHHBIX
1 OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEI0BATEIBLHO OT OJJHOIO YPOBHS K
JIPYroMy, BBIMOJHSASL QYHKIIMU OOBSICHEHUS U IPOTrHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX
BEILIECTB.

[Tpu uzyueHun XuMuu TPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOMN
HayKH KakK 00JaCTU COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOMN JAeATEIbHOCTH
YeJIOBEeKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. 3a/1aua yueOHOro



MpPEeIMETA COCTOUT B POPMUPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEUIIUX
(akTOB, NOHATHI, 3aKOHOB ¥ TEOPETUUECKHUX MOTOKEHUMN, JOCTYIHBIX 0000IICHHI
MHPOBO33PEHUYECKOr0 XapaKkTepa, A3blKka HAYKH, B MPUOOILIEHUH K HAYYHBIM
METO/IaM MO3HAHMS MPU U3YUYEHUH BEIIECTB U XUMUUYECKUX PEaKU Ui, B
(GopMUpPOBaHUY U PA3BUTHUHN TTO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUH B
y4e0HO-TI03HABATENbHON U y4eOHO-UCCIIEIOBATENBCKOM 1E€SITEIbHOCTH, OCBOEHUU
MpaBUJl O€30MaCHOT0 OOpaIeHUs C BEIIECTBAMU B ITOBCEITHEBHOM KU3HU.

[Ipu u3ydeHnn XMMUHU Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus BaKHOE
3Ha4YeHHE NMPUOOPETN TaKUE LIETH, KaK:

dbopMupoBaHUE UHTEIJIEKTYAIbLHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY IPUHSATHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

HaINpaBJICHHOCTb O6y‘IeHI/ISI Ha CUCTEMATHUYCCKOC HpI/IO6IIIeHI/Ie O6yanOIIII/IXC$I K
CaMOCTOSITEJIbHOMN IT03HABATEIbHOU ACATCIIBHOCTH, HAYYHBIM MCTOAAM ITO3HAHUA,
(1)OpMI/IpyIOIIII/IM MOTHUBAIIUIO U PA3BUTHC CIIOCOOHOCTEN K XUMUH,

obecrieueHue yCIOBUM, CIIOCOOCTBYIOIMMNX MPUOOPETECHUIO O0yJAFOIITUMUCS OTIHITA
pa3HOOOpa3HOM NeATEeIbHOCTH, MIO3HAHUS U CAaMOTIO3HAHMSI, KJTIOUEBBIX HaBBIKOB
(KJTHOUEBBIX KOMIIETEHITHN ), UMEIOIIUX YHUBEPCATBHOE 3HAUCHHE JIJI Pa3IMUIHBIX
BUJIOB JIeATEIILHOCTH; (popMHUpOBaHUE 001IeH (HyHKIIMOHATIBHOW U €CTECTBEHHO-
HAy4YHOU IPaMOTHOCTH, B TOM YHCJIC YMEHHUH OOBSICHSATH U OIIEHUBATH SIBIICHHS
OKPYKaIOIIEro MUpPa, UCTI0JIb3Ysl 3HAHUS U OIBIT, MOJYYECHHBIC IPU U3YUCHUHU
XUMUH, IPUMEHSITH UX MPH PEIICHUH MPOOJIEM B IIOBCETHEBHOM YKU3HH U
TPYZAOBOU JAEATEIBHOCTH;

dbopMupoBaHue y 00y4Jaronuxcsi TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHUS
[IEHHOCTH XUMUYECKUX 3HAHUM JIJIS1 BEIPAOOTKH HKOJIOTHYECKH IEIeCO00pa3HOro
MOBEACHUS B OBITY M TPY/IOBOM JCSATEIHHOCTH B LIEJISIX COXPAHEHHS CBOETO
310pOBbS U OKPY’KAIOILIEH IPUPOTHON CPEBI;

pa3BHTHE MOTUBAILIMK K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIMTAHHMIO HAa OCHOBE YCBOCHHS OOIIECUYCIIOBEUCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQ U U HAIIPABICHHOCTH JaJIbHEHUIIIETO
0o0yJeHHUSI.

COIEPKAHUE OBYYEHUA

HepBOHa‘laH bHbI¢ XUMHYECCKHUC ITIOHATHA



[Ipenmer xumun. Posib XuMuM B ’KM3HU YEITOBEKA. XUMUS B CUCTEME HAyK. Tena u
BemecTBa. @U3NUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEILECTB.
[TousTue o MeTogax Mo3HaHUI B XUMHHU. YucTele BenlecTBa U cMecu. CriocoObl
paszzaeneHust cMeceil. ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE E€MEHTbl. CHUMBOJIBI
XUMHUYECKHUX 3JIEMEHTOB. [IpoCThie U Cl10XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumuueckast popmyiia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelmecTB. OTHOCUTENIBHAS aTOMHAsA Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10711 XUMUYECKOIO 2JIEMEHTA B COCIMHECHHUH.

KonunuectBo BemecTBa. Mosb. MossipHast macca. B3auMocBsi3b KoiMuecTBa,
MaccChl U YUClla CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo gpopmynam
XAMHUYECKUX coequHeHnil. PU3nuecKkre U XUMHUUYECKUE ABJIEHU. XUMHAYECKas
peakius 1 e€ nMpu3HaKku. 3aKOH COXPAHEHHUSI MacChl BENeCTB. XUMUYECKHE
ypaBHeHus. Knaccudukamus XuMu4eckux peakiui (CoeTMHEHUs, pPa3IoKeHuUs,
3aMeIeHus, OOMeHa).

Xumuueckuti dKcnepumernm:.

3HAKOMCTBO C XUMUYECKOM MOCY0M, paBuiIaMu paboThl B 1TaO0OpaTOPUU U
npuéMamu oOpalleHus ¢ 1a0opaTOPHBIM 000PYAOBAHUEM, H3yUYECHUE U OTICAHUE
(du3nUecKrX CBONCTB 00pa3IlOB HEOPTAHUYECKUX BEIECTB, HAOIIOICHHE
¢dusnueckux (TUIaBIeHUE BOCKA, TasTHUE JIbJla, pACTHPAHUE caxapa B CTYTIKE,
KUIEHUE U KOHJEHCALNS BOAbI) U XUMUYECKUX (TOPEHUE CBEUH, POKATIMBAHUE
MEJTHOHM TIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCIIOTOMN) SIBIICHHUH, HAOIIOCHNE U
ONMCaHueE NMPU3HAKOB MPOTEKAHUSI XUMUUYECKUX pEeaKUuil (pa3iioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe THIPOKCUIA
menu (1) mpu HarpeBanuu, B3auMoAeiiCTBUE kelie3a ¢ pacTBopoM conu Menu (II),
U3y4eHHE CIIOCOOOB pa3zieNieHus: cMecel (C TOMOIIBI0 MarHuTa, (GUIBTPOBAHUE,
BBITIAPUBAHUE, TUCTUIUIIMS, XpoMaTorpadus), IpOBeIeHNE OYNCTKH TOBAPEHHOU
COJIM, HAOJIIOICHUE U ONTUCAHUE PE3yTbTATOB IPOBEICHHUS OTBITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MACChl, CO3/IAHUE MOJIENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucioposa — 31eMeHT U IpocToe
BellecTBo. HaxoxaeHue kuciopoaa B npupoje, Gu3nieckue U XuMU4eCcKue
cBoicTBa (peakiuu ropenusi). Oxcunbl. [Ipumenenne kucnopoga. CriocoObl
MOJIyYEHHUS KUCTIOPO/ia B 1Ta0OpaTOpUM U MpoMblluieHHOCTU. KpyroBopot
KHciopoaa B mpupoje. O30H — amioTponHas MoaAu(UKaIus KUCIopoaa.



TernoBo# 3 (HeKT XUMHUYECKON peaKuu, TEPMOXUMUYECKUE YPABHEHMUS, IK30U
SHAOTEPMHUYECKHE peaKuU. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopoa — anemeHT u npoctoe BeniectBo. Haxoxkaenue Bogopoaa B pUpoze,
bu3nYecKre U XUMHUECKHUE CBOMCTBA, TPUMEHEHHE, CITOCOOBI TTOJTYyYCHUSI.
KucioTel 1 conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue cBOMCTBA BOJbI. Boga kak pactBopurens. PactBopsl. HackieHHubie u
HEHACBILLIEHHBIE paCTBOPBI. PaCTBOpUMOCTH BEIIECTB B BOJIe. MaccoBas 10
BEILIECTBA B pacTBOpe. XMMHUUYECKHUE CBOMCTBA BO/bl. OcHOBaHUs. Poiib pacTBOpOB
B IPUPOJIE U B )KU3HU YenoBeka. KpyroBopoT BoJibl B pHUpo/ie. 3arps3HEHUE
NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeoprannyeckux coenquuennii. Oxkcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpa3zyromiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyrouue. Homenknarypa okcuoB. @uzndyeckue U XMMHUUECKHUE
cBoiicTBa OKcuAOB. [Tomyuenue okcuuos.

OcHoBanus. Knaccudukaruss oOCHOBaHUM: MIEIOYN U HEPACTBOPHUMBIE OCHOBAHUSI.
Homenxkiarypa ocHoBannil. @U3NMYECKHE U XUMUYECKHUE CBOMCTBA OCHOBAHU.
[Tomyuyenue oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaot. @usnyueckue u
XUMHYECKUE cBOMCTBA KUCIOT. Pax aktuBHOCTH MeTtaitoB H.H. bekeToBa.
[Tomydenue KUCHIOT.

Conu. Homenkiatypa coneil. ®u3nueckue U XuMUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eneTnueckas CBsA3b MEXKAY KJIacCaMU HEOPTAaHUYECKUX COCTMHEHUM.
Xumuyeckuti sxcnepumenm:

KaueCTBEHHOE OMPEJICJICHUE COJIEPKAHUS KUCTOPOa B BO3AYyXeE, MOTyUEHUE,
coOupaHue, pacno3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO1a, HAOIIOIeHUE
B3aMMOJICHCTBUS BEILIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHus TopeHus (moxapa), O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U
OMHUCaHWE UX CBOMCTB, MOJy4eHUE, COOMpPAHHE, pACTIO3HABAHUE U U3YUECHUE
CBOMCTB Bojiopoja (TOpeHue), B3auMoieiicTBHE Boopoaa ¢ okcuaom meau (11)
(BO3MO>KHO UCIIOJIB30BAHUE BUJIEOMATEPUAIIOB), HAOI0IeHE 00Pa3I0B BELIECTB
KOJIMYECTBOM | MOJIb, UCCIIEJ0OBaHUE OCOOCHHOCTEN pacTBOPEHHUS BELIECTB C



Pa3JINYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHNUE PACTBOPOB C ONPEACIEHHON
MacCOBOM J0JIE€U pACTBOPEHHOI'O BELIECTBA, B3AUMOJACHCTBUE BOJIBI C METAIIAMU
(HaTpueM U KalbleM) (BO3MOKHO HUCIIOIL30BaHUE BUIEOMATEPHUATIOB),
UCCIeI0BaHNEe 00pa3I[0B HEOPTAaHUUECKUX BEILIECTB Pa3IMYHBIX KJIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKU MHIMKATOPOB B pacTBOPaxX KUCIOT U IIEJIOYEH,
u3ydyeHue BzaumojencTBusa okcunaa meau (11) ¢ pactBopoM cepHO KUCIIOTHI,
KHUCJIOT C METAJJIAMU, PEaKLUi HEUTpaIu3aluy, IOJIyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJTHOTO METAJUIA IPYTUM U3 PACTBOpA COJIM, PEILICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «Ba)xHelIne Ki1acchl HEOPraHUYECKUX
coenuHeHui». llepuoanyeckuii 3axon u Ilepuoanueckas cucrema
xummnuyeckux 3jiemMeHToB .. Menneneea. CTpoenne aToMmoB. XUMHUYECKAs
cBsI3b. OKHCIMTEIbHOBOCCTAHOBUTEIbHbIC PEAKIIUU

[lepBbie MOMBITKY KiacCU(DUKAIIMK XUMUYECKUX 37eMeHTOoB. [loHaTHe o rpynmnax
CXOJHBIX 3JIEMEHTOB (ILIETOYHBIE U IIETIOYHO3EMEIIbHBIE METAIJIbI, [aJIOT€HBbI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMmpOTEepHbIE OKCUIbI U
TUAPOKCHUBIL.

[Tepnonnueckuit 3akoH. [lepuoauueckas cucreMa XUMAYECKUX 3eMeHTOB [[. M.
MenneneeBa. Koporkonepuoanas u jyimHHONIEpUoHas ¢opmsl [Teprognyeckoi
cucTtemMbl xumuueckux 3aeMeHToB .M. Menneneesa. [lepuoibl v rpynisl.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI
DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sep. M3oTomnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 2() XUMUYECKUX DIIEMEHTOB

[Tepunonnueckoit cucremsl .M. MenaeneeBa. XapakTepucTuka XuMHUYE€CKOTO
3JIEMEHTA IO €ro MoJiIokeHuto B [lepuoanueckon cucreme JI.M. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyCa aTOMOB XUMHUYCCKHUX J3JICMCHTOB,
METAJIMYECKUX U HEMETAJIMYECKHUX CBOMCTB MO rpyiiiaM 1 1IIcpuogam.

3unauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTHUS HayKu U npakTtuku. J[.1. MenneneeB — yu€nbii u
rpaXkJaHUH.

Xumunueckas cBsi3b. KoBasieHTHas (OJIsIpHAs U HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHast CBs3b.

Crenenb okuciieHusi. OKUCIUTEIILHOBOCCTAHOBUTEbHBIE peakiuu. [Ipomeccol
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii sxcnepumenm:



n3y4yeHue o0pa3LoB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOIEUCTBHE
TUAPOKCUAA UHKA C pACTBOPAMM KHUCJIOT U LIETI0YEH, IPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI
(ropeHue, peakuu pa3aoKeHUs, COCAUHEHUS).

IHINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
JIOCTUTAIOTCS B X07¢ 00yUYEHHUs XUMHUH B €IUHCTBE YUYEOHOM M BOCITUTATEILHON
NEATENBHOCTU B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
COILMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU B
oOILIeCTBE MPpaBWJIAMHU U HOPMaMU TIOBEICHUS M CLIOCOOCTBYIOT MpoIeccam
CaMOTIO3HaHMSs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYaIOIIHXCSl.

JIMYHOCTHBIE PE3YIbTATHI OTPAKAIOT TOTOBHOCTD O6y‘{aIOIIII/IXC$I
PYKOBOACTBOBATHCA CHUCTEMOM MO3UTUBHBIX OCHHOCTHBIX OpI/IGHTaIII/Iﬁ u
paciupCHUC OIbITa ACATCIIBHOCTHU HA ee OCHOBEC, B TOM YHUCJIC B HaCTHU.

1) MaTPHOTHYECKOTO BOCITIMTAHUA:
IIEHHOCTHOT'O OTHOIIICHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACJIENI0, TOHUMAaHUS 3HAYEHUS XUMHUECKON
HAyK{ B )KM3HU COBPEMEHHOTO 00IIIECTBA, CIIOCOOHOCTH BIIAJICTh
JIOCTOBEPHOU MH(pOPMAIIEH O TIePEIOBBIX TIOCTUKEHUSIX U OTKPBITUSIX
MHPOBOM M OTEUYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX
3HaHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPaKAAHCKOro BOCIIHTAHMS:
IPEACTaBICHUS O COIMAIBLHBIX HOPMaX U MPaBHIIaX MEKINIHOCTHBIX
OTHOIIICHHUH B KOJUICKTUBE, KOMMYHHUKATHBHON KOMIIETCHTHOCTH B
0OIIIECTBEHHO MOJIE3HOH, yUeOHOUCCIE0BATENBCKOM, TBOPUECKOM U IPYTUX
BUJIaX JCATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM
NEATEeIIbHOCTH TPHY BBITTOJTHEHNH YICOHBIX, ITO3HABATEIBHBIX 3a/1a4,
BBITIOJITHCHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JIJaHUH YICOHBIX ITPOCKTOB,
CTpEeMJICHHUS K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIITH B TIPOIIECCE ITOU
y4eOHOU NesITeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TIOBEICHHUE U
TIOCTYIIKHA CBOMX TOBApHIIEH C IMTO3UIIMH HPABCTBEHHBIX M TIPABOBBIX HOPM C
y4E€TOM OCO3HAHUA MOCJIEACTBUI MOCTYIIKOB;

3) MEeHHOCTH HAYYHOTO MO3HAHHUSI:



4)

5)

6)

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUUECKON peaKkiiyi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIIOIINE OCHOBY JIJIsl IOHUMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA,
peACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOIHON Cpelioi, O pOJIU XUMHUU B TO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

MO03HaBaTEIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA MOJYyYeHHE HOBBIX 3HAHUMU IO
XUMUU, HEOOXOIUMBIC JIJIs1 00bSICHEHUsI HAOII0JaeMBIX MPOIECCOB U
SIBJICHUH, TTO3HABATEILHON, HH(POPMAIIMOHHOM U YNTATEIbCKON KYJIbTYpHI, B
TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM pabOThI C yueOHBIMU TEKCTAMU,
CIIPaBOYHOM JINTEPATYPOU, TOCTYIMHBIMU TEXHUYECKUMU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K O0YUYECHUIO U MO3HAHUIO0, JTF0003HATEILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO0Opa30BaHUIO, TPOCKTHON U UCCIEI0BATEIBCKOM
NEeATeIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPaBJIEHHOCTU U YPOBHS
o0y4eHUs B TaJIbHEHIIIEM;

(hopMupoBaHUsl KYyJIbTYPbI 310POBbSI:

OCO3HAHHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKH Ha 370POBBI 00pa3 >KM3HU, OCOZHAHUE MOCIIEICTBUM
U HENPUSITHE BPEIHBIX MPUBBIUEK (YIOTPEOJIEHUS aTKOTOJIsl, HAPKOTUKOB,
KypeHHsl), HEOOXOAMMOCTU COOJIIOICHUS PABHIT O€30MACHOCTH MPHU
oOpaIieHN ¢ XUMUYECKUMHU BEIIeCTBAMH B OBITY U pealbHOU KU3HH;
TPYA0BOI0 BOCIIUTAHMSA:

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOoQeccuil U Tpyaa pa3TudHoro
poJa, YBaKEHHE K TPYY U PE3yibTaTaM TPYAOBOU AESTEIbHOCTH, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 0 XUMUH, OCO3HAHHBII
BBIOOP MHIUBHUIYATHHOU TPACKTOPHUH MPOJTOIKEHHS 00pa30BaHus C yIETOM
JUYHOCTHBIX HHTEPECOB M CTIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YCIENTHONW MPOPECCHOHAIBHOMN IS TEIIbHOCTH
U pa3BUTHUS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aJalTHPOBATHCS B
npodeccruoHaIbHON cpeie;

IKOJIOTNY€CKOT0 BOCTIMTAHUSA:

AKOJIOTUYECKH 1IeTIeCO00pa3HOEe OTHOLIEHUE K TPUPOJIE KaK UCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHU S, IOHUMaHUE IEHHOCTU
3I0POBOTO M O€30macHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 370pPOBbIO, OCO3HAHHE
IIEHHOCTHU COOJIIO/ICHUS MPaBUJI 0€30MaCHOTO MTOBEACHUS MPH padboTe C
BEILECTBAMHU, a TAK)KE B CUTYyAIUSIX, YTPOKAIOLIUX 3/IOPOBBIO U KU3HU
JIIO/IEH;



CIOCOOHOCTH NMPUMEHSITh 3HAHUS, OJy4YaeMble IPU U3YYCHUU XUMUU, IS
peLIeHus 3a7a4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOAHON CpeloH, N
MOBBIIICHUST YPOBHS SKOJOTHYECKON KYJIbTYPhI, OCO3HAHUS IJ100aIbHOTO
XapaKTepa HKOJOTUUECKUX MPOOJIEM U MyTeH UX PEIICHUS TOCPEACTBOM
METOJIOB XUMUH, SKOJIOTUUECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS
¥M B II03HABATEIbHON, KOMMYHUKATUBHOMU U COLIMAIIBHOMN MPAKTUKE.
METAINIPEIMETHBIE PE3YJIbTATBI

B cocTtaBe MeTanpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAUUMBIE JJI51
dbopmMupoBaHus MUPOBO33pPEHHUSI OOIIIEHAYYHbIC TOHATHUS (3aKOH, TEOpHSI,
MPUHITUIL, TUTIOTE3a, PaKT, CUCTeMa, ITPOIIECC, IKCIIEPUMEHT U JIPYTOe.),
KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEeIMETaxX U
MO3BOJISIFOT HA OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMUPOBATH
MPEJCTABJICHUE O LIEJIOCTHON HAYYHOU KapTUHE MUpPa, U YHUBEPCAIbHbIC
yueOHbIe JeHcTBUS (TT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC),
KOTOpbIE 00ecrieuynBarOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUECOHOH e TETLHOCTH.
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornueckue A1eMCTBUA:

YMEHHS UCIIOJIB30BaTh MPUEMBI JIOTUYECKOT'O MBIILUIEHUS [IPU OCBOCHUU
3HAHMM: paCKpPbIBATh CMBICII XUMUYECKUX MOHITHH (BBIACISTh UX
XapakTepHbIE IPU3HAKHU, YCTAHABIMBATE B3aUMOCBS3b C IPYTUMHU
MOHSITUSIMU), UCTIOTB30BATh MOHSATHUS ISl OOBSICHEHUS OTAENBHBIX (DAKTOB U
SBJICHUI, BHIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIacCU(DUKAITUU
XUMHUYECKHX BEUIECTB U XMMUYECKUX PEaKMi, YCTAHABIMBATh IPUYUHHO-
CJIEJICTBEHHBIE CBS3M MEXY OOBEKTaAMH U3yUEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHOAyKTUBHBIE, 1€IYKTUBHBIE, [10 AHAJIOTHH ), 1€TIATh BHIBOJBI
Y 3aKIIFOUYECHUS;

yYMEHUE MPUMEHSTh B MPOLECCE MO3HAHUS MOHATHS (MPEIMETHBIE U
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIU, UCTIOIb3yEMbIE B
XHUMHH, TPE0OPa30BbIBATH MIUPOKO MPUMEHSIEMbIC B XUMUHU MOJICITbHBIC
NpeACTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopMyIa u ypaBHEHUE XUMHYECKOW PEAKIINH — IIPH PEIIEHUU yueOHO-
MIO3HABATEJILHBIX 3a/1a4, C YYETOM 3TUX MOJEIBHBIX ITPEACTABICHUN
BBISIBJISITh M XaPAKTEPHU30BATh CYLIECTBEHHBIE IPU3HAKHA U3YYaE€MbIX
00BEKTOB — XUMHYECKUX BEIIECTB U XUMUIECKUX PEAKIUH, BBISIBISITh
001111e 3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHbBIE CBSI3U U IPOTUBOPEUUS
B U3Yy4aeMBbIX MTPOLECCAaX U SBICHUSX.

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:



YMEHHUE HUCTIOIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, & TAKXKE B KaU€CTBE OCHOBBI 7151 (HOPMUPOBAHUS TUTIOTE3HI 11O
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPraHU3AIUU U TTPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 32 XOJI0M TpoIlecca,
CaMOCTOSITEILHO ITPOTHO3UPOBATH €T0 PE3YIbTAT, (POPMYIHPOBATH
0000I1IeHNs U BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEJIOBAHUS, COCTABIISATh OTUET O MIPOJIETIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHUE BbIOHMPaTh, aHAJIM3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAITUIO
Pa3IMYHBIX BUJOB U (DOPM MPECTABICHUS, TTOJy4aeMYIO U3 Pa3HbBIX
HCTOYHUKOB (HaYYHOTIOMYJISIPHASI JINTEpAaTypa XUMHUYECKOTO COJICpIKaAHUS,
CIpaBOYHBIE TOCOOUs, pecypchl UHTepHETa), KpUTUIECKH OLICHUBATh
IPOTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE MPUMEHSTh Pa3IMUHbIE METObI U 3aIIPOCHI MPHU TTOUCKE U 0TOOPE
uH(OpPMaIIMK ¥ COOTBETCTBYIOIINUX JAHHBIX, HECOOXOMUMBIX IS
BBITIOJIHCHUS YYCOHBIX U TTO3HABATEIBHBIX 3a/1a4 OTPEICIEHHOTO THIIA,
pUOOpPETeHHE OMBITA B 00JIACTH UCTIONB30BaHUS MHPOPMALIMOHHO-
KOMMYHUKAaTUBHBIX T€XHOJIOTUH, OBJIaJIEHUE KYIbTYpOil aKTHBHOTO
UCIIOJIb30BaHMS PA3IMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BEIOMPATH
ONTUMAJIbHYIO (POpMY MpecTaBiIeHUs HHPOPMAIIUU U WILTIOCTPUPOBATD
perraemMbie 3a/1a4u HECIOKHBIMU CXEMaMHU, TUarpaMMaMu, TpyruMu
dbopmamu rpadUKu ¥ ©X KOMOMHAITASIMU;

yYMEHHE HCTOJIb30BaTh U aHAJM3UPOBATH B Mpoliecce yueOHOU 1
UCCJIEI0BATEIBCKOM JACSITEIILHOCTH UH(GOPMAITUIO O BIUSHUH
IPOMBIIIJIEHHOCTH, CEJIbCKOT0 X0351UCTBA U TPAHCTIOPTa Ha COCTOSTHUE
OKPY’KAIOIIEH NPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUSA:

yMEHUE 3a7aBaTh BOMPOCHI (B X0JI€ [Uaora U (W) AUCKYCCUH) 11O
CYIIIECTBY 00CYK/IaeMON TEMBbI, JOPMYIUPOBATH CBOH MPEIOKEHUS
OTHOCHUTEJIbHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

IPUOOPETEHNE OMBITA MPE3CHTAINH PE3YIbTATOB BHIMTOTHEHUS
XAMHYECKOTO SKCIIEPUMEHTA (JJTa00PATOPHOTO OMBITA, TaO0OPATOPHOM
pabOoThI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATENbHOU U
HCCIIEIOBATEIBCKON NI TEILHOCTH IPU PEIIEHUU BOZHUKAIOIIUX MPOoOiemM
Ha OCHOBE y4€Ta OOLIMX UHTEPECOB U COTJIACOBAHUS MO3UIUHI (00CYKIeHuUs,
00MEH MHEHMSIMU, «MO3TOBBIE IITYPMBbI», KOOPAUHALIUSI COBMECTHBIX



NEUCTBUHN, ONPEIEIICHUE KPUTEPUEB T10 OLICHKE Ka4eCTBA BHIITOJIHEHHON
paboThI U IpyTHE);

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

YMEHUE CAMOCTOSATENIBHO ONPEAENATh UEIN AEATEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATH U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH
CBOIO JESTENbHOCTD, BHIOMPATh Hanbosiee 3(pPeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U TO3HABATEBHBIX 33/1a4, CAMOCTOSATEIBHO COCTaBIATh UIH
KOPPEKTUPOBATH MPEJIOKEHHBIN aJITOPUTM JCUCTBUM MPU BBITIOJIHEHUHN
3aJlaHui ¢ y4E€TOM TOJyUYEeHHSI HOBBIX 3HAHUN 00 M3y4yaeMbIX 00bEKTaX —
BEILECTBAX U PEAKIUAX, OLIECHUBATH COOTBETCTBUE MOJIYUYEHHOTO pe3yibTaTa
3asBJIEHHOM LIE€JIM, YMEHUE UCTIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
npeaJiaraéMble B YCJIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJbBTATBI

B cocTaBe nmpenMeTHBIX pe3yJabTaTOB M0 OCBOCHUIO 00513aTEIHLHOTO

coJiep KaHusl, YCTAHOBJICHHOTO JIaHHOM (enepalibHON padoueil mporpammoit,
BBIJIEJISIIOT: OCBOEHHBIE 00 yYarOIIMMUCS HAyYHbIe 3HAHUS, YMEHHS U
CIOCOOBI IEUCTBUM, crienuduUecKue sl IpeAMETHON 00JacTH « X UMHUSI»,
BUJIBI IESITEJILHOCTH 110 IMOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH,
peoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX
CUTYyalUsX.

K xoniry oOyuenus B 8 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUI: aTOM, MOJIEKYJIA,
XUMHUYECKHUM JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOHAs U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASL aTOMHAS U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBas J10JI1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUH, MOJISIPHBIN 00bEM,
OKCH/[I, KUCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIICHD
OKHCIICHUS, XUMUYECKas peaklys, KIacCUpUKALU PEaKIHii: peaKuu
COEIMHEHMSI, peaKluy Pas3oKEHUs, peaKkly 3aMeLIeHHs], peakluu oOMeHa,
AK30- U IHAOTEPMHUYECKUE PEAKIIUH, TETUIOBON 3P (HEKT peakiuu, siapo
aToma, JIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTab, paJInyC aToMa,
XUMUYECKas CBs3b, NNOJIAPHAS U HEMOJSAPHAsi KOBAJICHTHAsI CBA3b, NOHHAS
CBS3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasl J0JIs BelecTBa (IIPOLEHTHasI
KOHLIEHTpAIIMsI) B paCTBOPE;

WJUTKOCTPUPOBATH B3aNMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITUN U
IIPUMEHSTH 3TH NOHATHUS IPY ONIMCAHUM BELIECTB U X IIPEBPALCHNN;
HCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTABIIEHUS (POPMYJT BELIECTB
Y YPaBHEHUW XUMUYECKUX PEAKIU;



OMPENIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX,
CTEIEHb OKUCJICHUS PJIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
NIPUHAJICKHOCTh BELIECTB K ONPEAEIIEHHOMY KIIACCY COEIUHEHUN MO
dbopmynaM, BUJ XUMUUECKOHN CBSI3U (KOBaJICHTHAsI U UOHHAsI) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuonnueckoro 3akona [{.1. Menneneesa:
JEMOHCTPUPOBATH TOHUMAHHUE TIEPUOIMUECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX TosiokeHus B [lepuoanueckoii cucteme,
3aKOHOB COXPAaHEHUSI MaCChl BEIIECTB, TOCTOSTHCTBA COCTAaBA,
ATOMHOMOJICKYJISIPHOTO yU€HHUsI, 3aKOHa ABOTaJIpo;

OMHCHIBATh U XapaKTepu3oBaTh Ta0IuuHyt0 Gopmy [lepuoanueckoit
CHUCTEMbI XUMUYECKHUX 2JIEMEHTOB: pa3ndaTh MOHSATUSI «TJIaBHAs TIOATPYIIa

(A-rpynmna)» u «mo6ounas noarpynna (b-rpynmna)», Mainbie u 6oJbine
NEepPHUOJIbl, COOTHOCUTH 0O003HAUYCHHUS, KOTOPBIC UMEIOTCS B TaOIHUIIS
«Ilepuogmueckas cucrema XuMuyeckux 3yeMeHToB .M. Menaeneesa» ¢
YUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUUECKUX DJIEMEHTOB
(coctaB u 3apsif snpa, o0IIee YUCI0 JICKTPOHOB U pacIpeieiieHue Ux 1o
AJIIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPraHMYEeCKUE BEIIECTBA,
XUMUYECKHE peaknH (110 YUCITY U COCTaBy YYAaCTBYIOIIMX B PEAKLIUH
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMHUYECKIE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIaCCOB, MOATBEPKAasi OMMCAHUE PUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MPEBPAIICHUN B
PA3JIMYHBIX YCIOBUSX; BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U
MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA 10
dbopMyIe coequHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH
Pacy€Thl O YPaBHEHHUIO XUMUUYECKOUN peaKlny;

IPUMEHATh OCHOBHBIE ONEPALIMK MBICIIUTEIbHOU JIESITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHNE, 0000IICHHE, CUCTEMAaTH3aI|I0, KITaCCU(DHUKAIIIIO,
BBISIBJICHHE IPUYUHHOCIIEICTBEHHBIX CBSI3€H — JJIsl U3Y4YEHUS! CBOMCTB
BEILECTB U XUMUYECKUX PEAKIIHMI, ECTECTBEHHO-HAYUHbIE METOIbl IO3HAHUS
— HabIoIeHNne, U3MEPEeHNEe, MOACITMPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN U
MBICJICHHBIN);

cJeI0BaTh MpaBUjIaM MOJIb30BaHUSI XUMUUECKON OCY10M 1 J1a00paTOPHBIM
000pyI0BaHUEM, a TAKXKE MPaBUiIaM OOpalleHUs C BEIIECTBAMU B
COOTBETCTBHUH C MHCTPYKIUSMHU IO BBIMOJHEHUIO Ja00paTOPHBIX



XUMHYECKUX OMBITOB MO MOJIYYEHHIO U COOUPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoJa 1 KUCJIOPOAa), IPUTOTOBJIEHHUIO PACTBOPOB C ONPEEIEHHOM
MAacCOBOH J10JI€H paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH U IIPOBOJAUTH
XUMHYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEI0YEN U
KHCJIOT C MOMOILbIO MHAUKATOPOB (JIakMyc, (peHondTanent, METUIIOPAHK U

JpyTHe).

Ne Tema Kou- Jlara

BO 3amianup | ®akTu
YacoB | OBaHHAs | YecKas

Pazgea 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA

1.1 | Xumusa — Baxxuaas 001acTh
€CTCCTBO3HAHUS U MPAKTUYCCKON
NEATEIIBHOCTH YEJIOBEKA

1.2 | BemecTBa 1 XUMHUYECKHUE PEAKITUU

Hroro no pasaeay

Pa3znen 2. BakHeilune npeacTaBuTe M HEOPraHUYECKUX BEIECTB

2.1 | Bo3nyx. Kucnopon. Ilonstue 06 okcugax

2.2 | Bogopon. [ToHsTHE 0 KHCIOTaX U COJISIX

2.3 | Boma. PactBopsl. [ToHsiTre 06
OCHOBaHUSIX

2.4 | OCHOBHBIC KJIACChI HEOPTAaHUYECKUX
COeIMHEHUH

Hroro mo pasgeay:

Paznea 3. Ilepuonuveckuii 3axoH u Ileprnoauyeckasi cucTeMa XUMHYECKUX
3jemeHTOB [[. U. MenpnesieeBa. CTpoeHue aToMOB. XMMHU4YECKAs CBA3b.
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH

3.1 | [lepuoguyeckmii 3akoH u [leproanueckas
CHCTEMa XMMHYECKHUX dJjieMeHTOB /[[. .
MenneneeBa. CTpoeHue aroma

3.2 | Xumuueckas cBia3b. OKHUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIC PEAKITUN

Hroro no pasaeny

Pe3epBHOE BpeMmsi

OBHLIEE YNCJIO YACOB 11O
INPOI'PAMME




10 KJIACC

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHus COCTaBjieHa Ha
OCHOBE TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MpOrpaMMbl OCHOBHOTO o01iero o0pa3zoBanus, npeacrasieHubix B GI'OC 000, a
Tak)Ke Ha OCHOBE (pesiepaibHOi pabouel mporpaMMbl BOCIUTAHUS U C YIETOM
KOHIENIUHU PEenojaBaHus y4eOHOro npeamera « XuMus» B 00pa3oBaTesIbHbIX
opranuzanusax Poccuiickoit @enepanuu. [Iporpamma mo xumuu pazpadborana c
LEJIbI0 OKa3aHMsI METOJUYECKON MOMOIIM YYUTEII0 B CO3AaHIM paboueit
OpOrpaMMbl MO Y4EOHOMY IIPEIMETY.

[Tporpamma 1o XumMuu Aa€T MPEJACTaBICHUE O MEJIAX, OOIICH cTpaTernu 00y4YeHUs,
BOCIIMTAHUS ¥ Pa3BUTHS 00YJAIONIUXCS CPEJICTBAMU YIEOHOTO IIPEIMETa,
yCTaHABJIMBACT 00s3aTeIbHOE IPEIMETHOE COJIepKaHHUE, MPeIyCMaTpUBaCT
pacnpeiesicHue ero Mo KjiaccaMm M CTPYKTYpHUPOBAaHHE TI0 pa3jieiaM U TeMaM
IPOTrPaMMBbI IT0 XUMHUH, OTIPEJICIAET KOJIMICCTBCHHBIC U KAYCCTBEHHBIC
XapaKTEPUCTUKH COJICPIKAHUS, PEKOMEHTYEMYIO MOCIIE0BATETLHOCTh U3YUCHUS
XUMUH C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTHKH
y4eOHOTO TpoIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJatoNIuXCs, ONpeIesieT
BO3MOKHOCTH TTpeIMeTa /ISl peaiu3allii TpeOOBaHUH K pe3ybTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, a TaKKe TPeOOBAaHMI K pe3ybTaTaM O0yYCHHUS XMMUU Ha YPOBHE
TeJiell M3ydeHus IpeIMeTa i OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEILHOM
NEATEeIILHOCTH 00YyUYaroIIerocs Mo OCBOSHHUIO YIEOHOTO COJIepKAHNS.

3HaHUE XUMUHU CITY>KHUT OCHOBOM JJ11 (POPMHUPOBAHUSI MUPOBO33PCHUS
o0ydJaromerocs, ero NpeICTaBICHUN 0 MAaTEPUAITBPHOM €IMHCTBE MUPA, BAXKHYIO
POJIb HTparoT GOPMHUPYEMbIC XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUAX
SHEPIruH ¥ 00 SBOJIONMH BEIISCTB B IPUPOJIC, O MyTIX PEIICHUS II100aIBHBIX
po0JIeM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPIreTUICCKOM,
MTUIIEBON U SKOJIOTHYECKON OS30ITaCHOCTH, MPOOJIEM 3IPaBOOXPAHCHHS.

N3ydenne xumun:

CIIOCOOCTBYET peann3aiui BO3MOKHOCTEHN IS caMOPa3BUTHSI 1 OPMUPOBAHUS
KyJbTYPBI TUIHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIILICHHUS U TBOPUECKUX CIIOCOOHOCTEM
00y4Jaroluxcs, HABBIKOB UX CAMOCTOSITEIbHON Y4EOHOU JIeSITENbHOCTH,



AKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENBCKUX YMEHHUI, HEOOXOJUMBIX KAaK B
MOBCEAHEBHOM )KM3HU, TaK U B TPO()ECCHOHATBHOM 1€ATENbHOCTH;

3HAKOMMUT CO CHEUU(UKON HAYYHOTO MBILIJIEHUS, 3aKJIaIbIBAET OCHOBBI
LIETIOCTHOT'O B3TJIs1/1a HA €IMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU €CTECTBEHHOHAYUYHON I'PaMOTHOCTH 00YyYarOIUXCsl;

crocoOCTBYET OPMHUPOBAHUIO [ICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOM BKJIA]l B 9KOJIOTHYECKOEC
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIe HaMpaBiieHUs] B 00y4YeHUU XUMUH 00€CTICUUBAIOTCS CIIeIU(UKOM
coJiep>KaHus yueOHOTO MpeMeTa, KOTOPBIH SBISETCS MeJaroruuecku
aJanTHPOBAaHHBIM OTPAXKCHUEM 0a30BOM HAYKU XMMHUU Ha OMpPEACIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus OPUEHTHUPOBAH Ha
OCBOEHHE 00YYaIOUUMHUCA CUCTEMbI NTIEPBOHAYANBHBIX MTOHATUN XUMHUH, OCHOB
HEOPraHUYECKON XUMUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHITUI
OpraHUYeCKOW XUMMUHU.

CtpykTypa conep:kaHus IpOrpaMMbl IO XUMHUH cPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 MoJ1Xo/a K €€ n3yuenuro. CoaepKaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakuuu. O6€ ITH CUCTEMBI CTPYKTYPHO OPTaHU30BAHbI MO MPUHIIUAITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUIM
Pa3HOr0 YpOBHS:

ATOMHOMOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepunognueckoro 3akona /[.J11. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;
YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

MPEACTABICHUN 00 AIEKTPOJIUTUUECKON AUCCOIMAIIMY BEIIECTB B pACTBOpaX.
TeopeTnueckre 3HaHUS PaCCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKH MOJTYYEHHBIX
1 OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEI0BATEIBLHO OT OJJHOIO YPOBHS K
JIPYromy, BBIMOJHAS GYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS U BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHUS U3y4aeMBbIX
BEILIECTB.

[Tpu uzyueHun XuMuu TPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOMN
HayKH KakK 00JaCTU COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOMN JAeATEIbHOCTH
YeJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3aj1aua yueOHOro



MpPEeMETA COCTOUT B POPMUPOBAHUHU CUCTEMbBI XUMUYECKUX 3HAHUM — BaKHEUIIUX
(akTOB, NOHATHI, 3aKOHOB ¥ TEOPETUUECKHUX MOTOKEHUMN, JOCTYIHBIX 0000IICHHI
MHPOBO33PEHUYECKOr0 XapaKkTepa, A3blKa HAYKH, B MPUOOILEHNN K HAYYHBIM
METO/IaM MO3HAHMS MPU U3YUYEHUH BEIIECTB U XUMUUYECKUX PEaKU Ui, B
(GopMUpPOBaHUY U PA3BUTHH MTO3HABATEIBHBIX YMEHHUH U WX IPUMECHEHHUHU B
y4e0HO-TI03HABATENbHON U y4eOHO-UCCIIEIOBATENBCKOM 1E€SITEIbHOCTH, OCBOEHUU
MpaBuJl 0€30MaCHOr0 OOpaIeHUs ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipu u3ydeHnn XMMUHU Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus BaKHOE
3Ha4YeHHE NMPUOOPETN TAKUE LU, KaK:

dbopMupoBaHUE UHTEIJIEKTYAIbLHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY IPUHSATHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

HaINpaBJICHHOCTb 06y‘IeHI/ISI Ha CUCTEMATHU4YCCKOC HpI/I06III€HI/I€ 06yqa101111/1x051 K
CaMOCTOSITEJIbHOMN IT03HABATEIbHOU ACATCIIBHOCTH, HAYYHBIM MCTOAAM ITO3HAHUA,
(1)OpMI/IpyIOIIII/IM MOTHUBAIIUIO U PA3BUTHC CIIOCOOHOCTEN K XUMUH,

obecrieueHue yCIOBUM, CIIOCOOCTBYIOIMMNX MPUOOPETECHUIO O0yJAFOIITUMUCS OTIHITA
pa3HOOOpa3HOM JMeATEeIbHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB
(KJTHOUEBBIX KOMIIETEHITHN ), UMEIOIIUX YHUBEPCATBHOE 3HAUCHHE JIJI Pa3IMUIHBIX
BUJIOB JIeATEIILHOCTH; (popMHUpOBaHUE 001IeH (HyHKIIMOHATIBHOW U €CTECTBEHHO-
HAy4YHOU IPaMOTHOCTH, B TOM YHCJIC YMEHHUH OOBSICHSATH U OIIEHUBATH SIBIICHHS
OKPYKaIOIIEro MUpa, UCTI0JIb3Ysl 3HAHUS U OMbIT, MOJYYCHHbBIC PU U3YUYEHUHN
XUMUH, IPUMEHSITH UX MPH PEIICHUH MPOOJIEM B IIOBCETHEBHOM YKU3HH U
TPYZAOBOU JAEATEIBHOCTH;

dbopMupoBaHue y 00y4Jaronuxcsi TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHUS
[IEHHOCTH XUMUYECKUX 3HAHUM JITIS1 BEIPAOOTKH IKOJIOTHIECKHU 11€JIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JIEATEIIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
310pOBbS U OKPY’KAIOILIEH IPUPOTHON CPEBI;

pa3BHTHE MOTUBAILIMK K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIMTAHHMIO HAa OCHOBE YCBOCHHS OOIIECUYCIIOBEUCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQ U U HAIPABJICHHOCTH JAJIbHEHIIIETO
0o0yJeHHUSI.

COIEPKAHUE OBYYEHUA

BemecTBO U XMMHUYeCKAasi peaKIusi
[Tepnoguueckuit 3akoH. [lepuoauueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB. 3AaKOHOMEPHOCTH B U3MEHEHUH



CBOWCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX NEPUOJOB, KA, KaJIbLU U
WX COEIMHEHUW B COOTBETCTBUHU C MOJIOKEHUEM JIEMEHTOB B
Ileproanueckon CUCTEME U CTPOCHUEM UX aTOMOB.
Ctpoenue BemecTBa: BUAbl XUMUYECKOMN CBSI3U. THUIIBI KPUCTATUTMYECKUX
PEIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOU
PELIETKU U BUJIa XUMUYECKOMN CBS3U.
Knaccuduxanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOIWCTBA BEUIECTB, OTHOCAIINXCS K pa3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHMYECKUX BEIIECTB.
Knaccudukanys XuMU4eCcKuX peakiiuii Mo pa3InyHbIM MpU3HaKaM (110
YUCIY U COCTABY YYaCTBYIOIIMX B PEAKIMH BEILIECTB, M0 TEINIOBOMY
s dekTy, 1o UBMEHEHUIO CTeNIEHEN OKUCIICHUSI XUMUYECKUX DJIEMEHTOB, TIO
00paTUMOCTH, M0 YYACTHIO KaTaIn3aTopa). IK30- U IHAOTCPMHUIECCKUE
peakiuu, TEpMOXUMUUECKre ypaBHeHUs. [[OHATHE O CKOPOCTH XUMUUYECKON
peakiuu. [TousiTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX PEAKITUSIX.
[ToHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX peakiusax. [lonsTue o karanuse.
[ToHsiTHe 0 XUMHYECKOM paBHOBeCcUU. DaKTOPHI, BAUAIOLUINE HA CKOPOCTh
XUMHUYECKOU PEAKIINH U MOJ0KEHNE XUMUYECKOI0 pAaBHOBECHSI.
OKHUCIUTENHFHO-BOCCTAHOBUTEIIBHBIC PEAKITUH, AJICKTPOHHBIN OaTaHC
OKHUCJIMTETLHO-BOCCTAHOBUTEIBbHON peakiinu. CoCcTaBlIeHUE YpaBHEHUM
OKHUCJIMTETbHOBOCCTAHOBUTEIBHBIX PEAKIIUM C UCTIOIB30BAHUEM METO1A
AJIEKTPOHHOTO OajaHca.
Teopust 3AEKTPOJIUTHIECKON AUCCOLUAIIMN. DIECKTPOIUTHI U
HEdJIEKTPOJIUThL. KaTroHBI, aHMOHBI. MEeXaHU3M AUCCOLUAIIMN BEIIECTB C
Pa3IMYHBIMU BUJAMHU XUMUUYECKOM CBsi3U. CTeneHb aucconuanuu. CruibHbIE
U cia0bIe AIEKTPOIUThI. Peakiimyn noHHOTro oOMeHa. Y ClIoBUs MPOTEKAHUS
peakiuii FOHHOTO OOMEHa, TOJIHBIE U COKPAIEHHbBIE HOHHBIE YPaBHEHUS
peaknuii. CBOMCTBa KUCJIOT, OCHOBAHMI M COJICH B CBETE MPEICTABICHUN 00
AJEKTPOJIUTHYECKON nucconnanuu. KauecTBeHHbIE peakiiuy Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.
Xumuyeckuti SIKCnepumenm:
O03HAKOMJICHUE C MOJICIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTAHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAILIOB (TpaduTa 1 aaMasa), CJIOKHBIX BEIISCTB
(XJ10puia HaTpus ), UCCIIEIOBAHKNE 3aBUCUMOCTU CKOPOCTH XMMUYECKOMN
peakiuu OT BO3ACHCTBUS Pa3INYHBIX (PaKTOPOB, UCCIIEIOBAHHE
3JIEKTPOINPOBOHOCTH PACTBOPOB BEIIECTB, MpOLECcCa AUCCOLMALUNA KUCIIOT,
uieouen u cosei (BO3MOXKHO UCIOIb30BaHUE BUIEO MATEPUATIOB),
MPOBEJICHUE OMBITOB, WLTKOCTPUPYIOMIMX MTPU3HAKU MTPOTCKAHUS pPEaKIA
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30oBaHUE



BOJIbI), OIIBITOB, WILTIOCTPUPYIOIIUX MIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEaKIuil (TOpeHue, peakiiuu pa3aoKeHus,
COCIMHEHNS ), PACIIO3HABAHNE HEOPTAHUYECKHUX BEIIECTB C TOMOIIBIO
KaueCTBEHHBIX pPEaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.
HemeTaibl 4 MX coeTMHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u Gu3nIecKrue CBOMCTRA
IPOCTHIX BEUIECTB — raJOreHOB. XMMUYECKUE CBOMCTBA Ha IPUMEPE XJIOpa
(B3aMMOJICHCTBUE C METAJJIAMH, HEMETAJIaMHU, IIeJIoYaMu). XJI0POBOIOPOI.
ConsiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJTyUYeHHE, MPUMEHEHHE.
JleticTBHE XJI0pa ¥ XJIOPOBOJIOPO/Ia Ha OPTaHU3M uelioBeKa. BaxkHeitme
XJIOPUJBI U X HAXOXKJACHUE B MPUPOJIE.

O6mras xapakrepuctuka 3emMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHN okucienus. Ctpoenue u puznueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOAa U CEPhl. AJIJIOTPOITHBIE
MOAUGUKAIINA KUCIOPOAa U CePbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBoiopo1, CTpoeHHE, PU3NUECKHUE U XUMUUECKUE CBOMCTBA. OKCHUIBI
Cepbl KaK MPe/ICTABUTEIN KUCTOTHBIX OKCHAOB. CepHasi KUCIIOTa,
busznueckre 1 XuMUYeCKre CBOMCTBA (00IIMe KaK IPeICTaBUTENS Kilacca
KUACTIOT U crienuduueckue). XUMHUECKHE PEaKIUH, JIeKAIIe B OCHOBE
IPOMBIIJIEHHOTO CIIoco0a MoJy4eHUs CepHOM KUcaoThl. [Ipumenenue
cepHoi KUCIOThl. COM CEpHOM KUCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-noH. HaxoxieHue cepsl U €€ COSTMHEHUI B TIPUPO/IC.
XYMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpejibl COSTMHEHUSIMU CEPhI
(KUCJIOTHBIE TOXK/IH, 3aTPsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
NPEIOTBPAICHHUS.

OO6mrast xapakTepucTHKa 21eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS. A30T, paClpOCTPAHEHUE B
npupoe, puzndeckrne u XuMHIeCKue cBocTBa. KpyroBopoT a3ora B
npupoje. AMMHAK, €T0 (U3NYECKUE M XUMUUYECKUE CBOWCTBA, MOTYyYCHUE U
npuMmeHeHne. Coi aMMOHUS, X PU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHnne. KauecTBeHHast peakiysi Ha HOHbI aMMOHUA. A30THasi KUCJIOTA,
e€ nojgydeHue, Gu3ndecKkue U XMMHUYECKue CBOMCTBa (00IIHe KaK
IpeICTaBUTENS Klacca KUCIOT U cienududeckue). Mcnons3oBanue
HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPAIBHBIX YAOOPEHUIA.
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpeibl COeIMHEHUAMH a30Ta
(KUCTIOTHBIE IO IH, 3arpsi3HEHUE BO3/1yXa, OUBBI U BOJ1I0EMOB). Docdop,
ajuioTponHbie Mmoaudukauu pocdopa, Guznueckue 1 XUMUYECKHUE
cBoictBa. Okcun gocdopa (V) u pochopnas kuciora, puznyeckue u



XUMUYECKHE CBOMCTBa, mojyueHue. McrnonbszoBanue hocdaToB B kauecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mmas xapakrepucTika 31eMeHToB [V A-rpymnmbsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHNU OKUCICHUS. YTIIEPO, AJNIOTPOITHbIE
MoAuUKAIIMU, PACTIPOCTPAHEHHUE B NIPUPOAE, GU3NIECKUE U XUMUUECKUE
cBoicTBa. Ancop6uus. Kpyrosoport yriepoja B npupoae. OKcuibl
yriaepoa, ux (u3nyeckrue u XMMUYECKHe CBONCTBA, IEHCTBUE HA KUBbBIC
OpraHU3MbI, OJyYEHUE U TPUMEHEHHE. JKOJIOTMUYECKUE MPOOJIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoza (IV), rumnoresa rimodanbHOTr0 MOTETUICHUS
KJIMMata, MapHUKOBBIN A PeKkT. YronbpHas KUCIO0Ta U €€ COU, UX
dbu3nYecKre U XUMUYECKHE CBOMCTBA, MOTYyYEeHUE U PUMEHEHHE.
KauecTBenHast peakius Ha kKapOoHaTHOHBI. Vcnonb3oBaHUEe KapOOHATOB B
OBITY, MEJIUIIMHE, TPOMBITTUICHHOCTH U CEIBCKOM XO3SICTBE.
[TepBoHauaabHbIC TOHSATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COCMHEHUAX yriepoja (MEeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJ, TJIUIICPUH,
YKCYCHasl KucioTa). [IpupoaHbie HCTOUHUKH YTIIEBOIOPOIOB (YToib,
OPUPOAHBIN Ta3, HeTh), MPOAYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B
OBITY U IPOMBILIIIEHHOCTH. [ToHSATHE O OMOJIOrHMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oeskax, yrieBoaax — U UX pOoJH B )KU3HU YelloBeKa. MarepuainbHOe
€UHCTBO OPraHUYECKUX U HEOPraHUYECKUX coeuHeHui. Kpemuuii, ero
du3nyuecKkre U XuMUYECKHUEe CBOMCTBA, MOJYyYEHUE U IPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O61ue npeacTaBieHus 00 OKCuie
kpeMmuus (IV) u kpemHueBoit kucnote. CHIIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBINIIICHHOCTH. BaskHelne cTpouTeabHbIe MaTepraibl:
KepaMHKa, CTEKJIO, IIeMEeHT, O€TOH, Kee300eToH. [Ipobiemsl 6e30macHOTo
UCIIOJIb30BAHUS CTPOUTENIBHBIX MATEPUATIOB B IOBCEAHEBHOW KU3HMU.
Xumuyeckuti SIKCnepumenm:

U3y4YeHHE 00Pa3I[0B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COSTHOM KUCIIOTHI,
NIPOBE/IEHNE KaUeCTBEHHBIX PEaKINil Ha XJIOPU-UOHBI U HAOIIIOIeHHE
PU3HAKOB UX MPOTEKAHMSI, OTBITHI, OTpaKaronue GU3nIecKue u
XUMHUYECKHE CBOMCTBA raJION€HOB M UX COCAUHEHUHN (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 03HAKOMJIEHUE C 00pa3laMy XJIOPUJI0B
(ramoreHu10B), O3HAKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ COCTUHEHUSIMU
(BO3MO’KHO MCTIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOACHHUE TIpOIecca
oOyTIIMBaHUS caxapa Ioj] ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOU
KHUCJIOTBI, U3YYE€HUE XUMHUUECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHOW PEaKIMu Ha CyiIb(aT-uoH U HAOJII0ACHUE
MpU3HaKa €€ MPOTEKaHUs, 03HAKOMJICHUE ¢ (PU3NYECKUMU CBONCTBAMU
aszora, ¢hochopa u ux coeAUHEHHH (BO3MOXXHO HCIIOIb30BaHUE



BUJIEOMATEPUAJIOB), 00pa3amMu a30THBIX U (pochopHbIX y1oOpeHui,
MoJiyuyeHue, cooupanue, paclio3HaBaHUE U U3yUYEHHE CBOICTB aMMUaKa,
MPOBEJICHNE KAaUECTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uoH U
M3YUYCHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBUE
KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
UCII0JIb30BaHUE BUIEOMATEPUAIIOB), U3YUCHHE MOJICNICH KPUCTATNIMUECKUX
peméTok anMasa, rpadura, ¢pyiepeHa, 03HaKOMJICHUE C TTPOIIECCOM
a7CcopOIMK pacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U
W3YUYE€HHUE CBOMCTB YIJIIEKUCIIOTO ra3a, MpoBeJIeHNE KAYECTBEHHBIX PEAKIU
Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHUE TPU3HAKOB UX MIPOTCKAHMUSI,
O03HAKOMJICHHUE C MPOAYKIMEN CUIIMKATHON MPOMBIIIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTallJIbl U UX
COCIUHCHHUSY.

MeTajljibl U UX COeAUHEHUS

OO6m1as xapaKTepUCTUKa XUMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH
UX T0J0)KeHud B [lepuoandeckoit cucremMe XxumMuueckux 3yeMeHTos .M.
MenpeneeBa u crpoeHusi arToMoB. CTpoeHHE MeTallIoB. MeTayuindeckas
CBSI3b M METAJUIUYECKAs] KpUCTAIUIMYECKAs! PEIIETKA. DIEKTPOXUMUYECKUN
pAA HaNPSKEHUHA MeTAIUIOB. OU3NYECKUE U XUMUYECKHE CBOMCTBA
MetasuioB. O61He crocoObl osydeHus MeTaiuioB. [loHaTue o koppo3uu
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
9yr'yH, JIOPATIOMUHUN, OpOH3a) ¥ UX IPUMEHEHUE B OBITY U
MIPOMBIIIIEHHOCTH.

[IlenouyHble MeTAIUIBL: TOJIOKEHUE B [leproagnueckon cCucTeMe XUMUYECKUX
snemenToB J[.1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOKICHHUE B
npupoje. Pu3ndyeckue U XMMUIECKUE CBOMCTBA (Ha MIPUMEPE HATPHUS U
Kayusi). OKCUJIBI ¥ TUIPOKCUABI HATPUS U Kaus. [IpuMeHeHre mea109HbIX
METAJJIOB U UX COCAUHECHUU.

[[lemouHO3eMENBbHBIC METAJJIbBI MArHUM M KaJIbIIUM: IMOJIOKECHUE B
[Tepunognueckoit cucteMe xuMu4eckux 3yemenToB /.M. Menaeneena,
CTPOCHHME X aTOMOB, HaX0XJIeHHE B pupoae. Duzndyeckne 1 XuMHUYECKHe
CBOMCTBA MarHus M KaJblus. BakHeume coequHeHus Kaabliusl (OKCH/I,
TUAPOKCHU, coJin). JKECTKOCTH BOBI U CIIOCOOBI €€ yCTpaHSHHS.
AnroMuHUI: noJIokeHUE B [lepuoanyeckoit cucreme XuMHYECKUX
anemeHToB /.. MenneneeBa, CTpoeHHE aTOMa, HAX0XKAEHUE B IPUPOJIE.
du3nyuecKkrue U XMMUYECKHE CBOMCTBA aTtlOMUHUSA. AM(POTEpHbIE CBOMCTBA
OKCcHJa U TUApoKcuaa antomunus. JKene3o: nosoxxenue B [lepuoguueckoit
CHCTEME XUMMHYECKUX djieMeHTOB [[.J11. MenaeneeBa, CTpo€HUE aToma,



HaxoXJIeHue B mpupojie. Pusndeckne 1 XUMUYECKHUE CBOMCTBA kKeje3a.
Oxcuasl, ruapokcuanl u conu xkenesa (II) u xxenesa (I1I), ux cocras,
CBOMCTBA U MOJIy4YECHUE.
Xumuueckuii sKcnepumenm:

03HaKOMJICHHE C 00pa3laMy METAJUIOB U CIIABOB, UX (PU3UUECKUMHU
CBOMCTBaMU, U3YUEHHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCITI0JIb30BaHUE BUIEOMATEPHUAIOB), 0COOCHHOCTEH B3aUMOJICUCTBUS OKCHA
KaJIbLIUSI M HATPUSL C BOJIOM (BO3MOYKHO MCIIOJIB30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEJIOBAaHNE CBOMCTB KECTKOU BOJIBI, IIPOLIecca TOPEHUS JKeme3a B
KHUCIIOPOJie (BO3MOYKHO MCTIOJIb30BAaHUE BUEOMATEPUATIORB), TIPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMi HA MOHBI (MarHus, KaJblus,
aIOMUHMS, ITUHKa, Xxene3a (I1) u xenesa (III), menu (II), Habmronenue u
OTHMCaHue MPOIECCOB OKPAIIUBAHUS TIJIAMCHU MOHAMU HATPUS, KaJIHs U
KaJIbIMsI (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHKE
aM(OTEepHBIX CBOMCTB T'UIPOKCUIA aTIOMUHUS U TUIPOKCH/IA IIUHKA,
pelieHrne SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHeime MeTamibl U uxX
COCIMHEHNs». XMMHUS M OKPY:KaIouas cpeaa

BemectBa u Matepuanbsl B TOBCEAHEBHOM KU3HU UenoBeka. bezomacHoe
UCIIOJIb30BaHKE BEIIECTB M XUMUUYECKUX peakuuil B ObiTy. [lepBas momonrs
IPU XUMUYECKUX 0KOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIel cpesl (MpeaesibHas 10myCcTUMast
KoHIeHTpauus BemecTs (nanee — [TJIK). Posib xumuu B penieHun
9KOJIOTUYECKHUX TTPOOJIEM.
Xumuueckuii skcnepumenm:

U3y4eHHe 00pa3IoB MaTepUaoB (CTEKIIO, CIIaBbl METAJIOB, MTOJIMMEPHbIE
MaTepuabl).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus

JOCTHUI'alOTCA B XOA€ O6y‘-IeHI/I$I XUMHHU B CIUMHCTBC y‘—IC6HOI>i 1 BOCITUTATEIbHOM

JNEATENBHOCT B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMU B
oO0IIecTBe MpaBWIaMH M HOPMaMH TIOBEICHUS ¥ CTIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATTU3AIUN 00YYaOIINXCS.



JIMYHOCTHBIE pe3yIbTaThl OTPAKAIOT TOTOBHOCTh 00YYaIOIIUXCS

PYKOBOJACTBOBATLCA CHUCTEMOM MO3UTUBHBIX OECHHOCTHBIX OpI/IeHTaHI/Iﬁ nu

pacuiupCHHUC OIIbITa ACATCIbHOCTH Ha e€ OCHOBC, B TOM 4YHCJIC B HaCTH:

1)

2)

3)

NATPUOTHYECKOT0 BOCIIUTAHUS:
IIEHHOCTHOT'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUUECKOMY U HAyYHOMY HACIICJIUI0, TOHUMAaHUS 3HAUYCHUS] XUMUYECKON
HAyKH B )KM3HU COBPEMEHHOTO O0IIEeCTBa, CIOCOOHOCTHU BIAJETh
JIOCTOBEPHOU MHGpOPMAIEl 0 IEPEIOBBIX TOCTUKEHUIX U OTKPBITUSIX
MHUPOBOM M OTEUECTBEHHON XUMUHU, 3aUHTEPECOBAHHOCTU B HAYUHBIX
3HaHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

rPa’KJIaHCKOT0 BOCIMTAHUS:

MPEACTaBICHUS O COIMATIBLHBIX HOPMaX U MPaBUJIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHUKATHUBHON KOMIIETCHTHOCTH B
00I1IeCTBEHHO TI0JIC3HOH, yUeOHOUCCIIE0BATEILCKOM, TBOPUSCKON U APYTHUX
BUJIaX JICSATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
NEATEeIIbHOCTH TIPY BBITIOJTHEHUN YUCOHBIX, TO3HABATEIBHBIX 337124,
BBITIOJIHCHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IJaHUU YICOHBIX TPOCKTOB,
CTpeMJICHHUS K B3aUMOMIOHUMAHUIO U B3aUMOTIOMOIITH B TIPOIIECCEe ITOU
y4eOHOM 1eITeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TIOBEICHHUE U
MOCTYIIKH CBOUX TOBAPHUIIEH C TTO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCTEACTBUMN TOCTYIIKOB;

HEHHOCTH HAYYHOI 0 MO3HAHUS:

MUPOBO33PEHUYECKHUE TPE/ICTABICHUS O BEIIECTBE M XUMUUYECKON PEAKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABIIAIOIINE OCHOBY JIJIsl MOHUMAHUS CYIIIHOCTH HAYYHOUW KapTUHBI MUPA,
Ipe/iCTaBlIeHUs: 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIHI,
B3aUMOCBS35X YEJIOBEKA C MPUPOAHON Cpe/ioi, O pOJIU XUMHUU B TO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHBIC MOTHBHI, HATIPABJICHHBIE HA MOJIYYCHHE HOBBIX 3HAHUM T10
XUMHH, HEOOXOUMBIE JIJ1s1 00BICHEHHS HAOTI0JaeMBIX MTPOILIECCOB U
SIBJICHUH, TO3HABATEIbHOM, HH(OOPMALIMOHHOW U YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE HABBIKOB CAMOCTOSATEIBLHON paOOThI ¢ yUeOHBIMHU TEKCTAMHU,
CIIPaBOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpEC K 00YUYECHUIO U MTO3HAHUIO, TI0003HATEIBbHOCTh, TOTOBHOCThD U
CIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOCKTHOM U UCCIE0BATEIBCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BbIOOPY HAINIPaBIEHHOCTU U YPOBHS
00y4YeHUS B TaIbHEHIIIEM;



4)

5)

6)

(hopMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE LICHHOCTHU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
310pOBbIO, YCTAHOBKH Ha 3J10POBBINA 00pa3 KU3HU, OCO3HAHUE MTOCIEICTBUM
U HETMIPUATHUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS alKOToJisl, HAPKOTUKOB,
KypeHUs1), HeOOXOIUMOCTU COOTIOJICHUS MTPaBUil O€30MaCHOCTH MPHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PeabHOM KU3HU;
TPY/0OBOT0 BOCTIUTAHMS:

MHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodeccuil U Tpyaa pa3audHOro
poza, yBaXK€HHUE K TPYy U pe3yJibTaTaM TPYJIOBOU JAEATEIbHOCTH, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUM, OCO3HAHHBIM
BBIOOp MHIMBUAYAJbHOW TPAEKTOPUU MPOAOJDKEHUS] 00pa30BaHus ¢ YUYETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUHM, OOIIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, yCIenHON NMPOo(heCCUOHAIBHON JIESITEIIbHOCTH
U Pa3BUTHS HEOOXOIUMBIX YMEHUHN, TOTOBHOCTh aIalITUPOBATHLCS B
npodeccruoHaIbHOM cpeie;

IKOJOrHYE€CKOTr0 BOCIIUTAHUS:

IKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIIEHUE K TIPUPOJIC KaK UCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIleCTBOBaHUs, IOHUMaHUE IEHHOCTU
3I0pOBOT0 U 0€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
COOCTBEHHOMY (PU3MUYECKOMY U TICUXMUECKOMY 3/I0POBbIO, OCO3HAHUE
LIEHHOCTH COOJIIO/ICHHSI PABUII O€30I1aCHOTO MOBEACHUS TIpU padboTe ¢
BEILECTBAMHU, A TAK)KE B CUTYyAIUAX, YTPOKAIOLIUX 3I0POBBIO U JKU3HU
JIIO/IeH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJydYaeMble TTPU U3yUYeHUU XUMUH, IS
peLIEHUs 3a7]a4, CBA3aHHBIX C OKPYKAIOIIEW TPUPOJHOU CPEOH, ISt
MOBBIIIEHUST YPOBHS 9KOJIOTUYECKOU KYJIBTYphI, 0OCO3HAaHUS TI100aJIbHOTO
XapakTepa HKOJIOTHIECKUX MPOOJIeM U MyTeil UX PEeIIeHUus MOCPEICTBOM
METOA0B XUMHUU, IKOJIOTUUECKOTO MBIIICHUS, yMEHUS PYKOBOJCTBOBATHCS
YM B II03HABATEIIbHOM, KOMMYHHUKAaTUBHOW U COLMAJIbHON MPAKTHUKE.
METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpeaMeTHbIX pe3yIbTaTOB BBIAEISAIOT 3HAUYUMBIE JJIs
dbopMupoOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIE TTOHITHS (3aKOH, TEOPUS,
NPUHIUIL, TUIIOTE3a, PaKT, cUCTeMa, TPOIIECC, SKCIIEPUMEHT U JIPYTOE.),
KOTOPBIEC UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX IPEIMETaxX U
MIO3BOJISTIOT HA OCHOBE 3HAHHWH M3 ATUX MPEAMETOB (POPMHUPOBATH
MpECTaBICHUE O LETOCTHON HAyYHOU KapTHUHE MUPA, U YHHUBEPCAIbHbIE
ydeOHble JeicTBUS (TT03HABATEIbHbIE, KOMMYHUKATUBHbBIC, PETYIISITUBHBIE),
KOTOpbIE€ 00ecIeunBatoT POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY



TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU AESATEILHOCTH.
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue AeMcTBUS:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHATUN (BBIICTSATH UX
XapakTepHbIE MPU3HAKHU, YCTAHABINBATh B3aUMOCBS3b C APYTUMU
MOHSITUSIMU ), UCTIOJIB30BATh MOHATHS JJ1s1 OOBICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUH, BEIOUPATh OCHOBAHUS U KPUTEPUU ISl KiacCuPpuKamm
XUMHUYECKHX BEUIECTB U XUMUYECKUX PEaKIMii, YCTAaHABIMBATh MPUYNHHO-
CJICZICTBEHHBIE CBSI3U MEXY 00bEKTaMH U3YUYEHUSI, CTPOUTD JIOTUUECKUE
paccyxaeHus: (MHIyKTUBHBIC, I€TYKTUBHbIC, 10 aHAJIOTHUH ), 1ETIaTh BHIBOIBI
1 3aKJII0UYCHUS;

yMEHHUE MPUMEHSITh B MPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIC U
MeTarnpeIMETHbIC), CHMBOJIMUECKHUE (3HAKOBBIE) MOJICIIN, UCTIOIb3yEeMbIC B
XUMUHU, IPE0OPa30BLIBATH IUPOKO MPUMEHSIEMbIE B XUMUU MO/ICTLHbIE
NpeACTaBICHUS — XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMUYeCcKas
dbopmyna ¥ ypaBHEHHE XUMHYECKON PEaKIINU — IIPHU PEIICHUH Y4eOHO-
MO3HABATEJILHBIX 3a/1a4, C YYETOM 3TUX MOJEIbHBIX MPEICTABICHUM
BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU U3yUaeMBbIX
00BEKTOB — XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIUH, BBISBIIAThH
o011e 3aKOHOMEPHOCTH, TPUIMHHO-CJICICTBEHHBIC CBSI3M M TIPOTUBOPEUHS
B U3y4aeMbIX Ipoleccax v SIBICHUSX.

Ba3oBnble uccienoBarejabcKue AeHCTBUSA:

YMEHHE UCIOJIb30BaTh ITOCTABJICHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUIIOTE3BI 11O
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npruoOpeTeHNe OIbITa 0 TUTAHUPOBAHUIO, OPTaHU3AIUN U TTPOBEIACHUIO
YUCHHUYECKUX DKCTIICPUMEHTOB, YMEHHE HAOI0IaTh 3a X0JI0M TIpoliecca,
CaMOCTOSITEILHO ITPOTHO3UPOBATH €TI0 PE3YJIbTAT, (POPMYIHPOBATH
0000ITIeHNS B BBIBOJIBI IO pPe3yJIbTaTaM MPOBEAEHHOTO OIbITA,
HCCIIeIOBaHMs, COCTaBIATh OTUYET O MPOJIeSIaHHOMN padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMPaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJIOB U (hOPM MPEICTaBICHUS, MOTyIaeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (HAYyYHOTIOMYJIApHAs JTUTEpaTypa XUMHUYECKOTO COJICPIKAHMS,
CIIpaBOYHBIEC TOCOOUS, pecypchl IHTepHeTa), KpUTHYECKHU OIEHUBATH
MIPOTHUBOPEUMBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE IPUMEHSTh Pa3IUUHBIC METObI M 3aIIPOCHI MPH TTOMCKE U OTOOpE
WH(pOPMAILIMK U COOTBETCTBYIOIIMX JAHHBIX, HECOOXOIUMBIX JJIsI



BBITIOJIHEHUSI YYEOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEIeIEHHOrO THIIA,
MpUOOPETEHHE OMbITa B 00JIaCTH HCIOIb30BAHUS HHPOPMALIMOHHO-
KOMMYHHUKAaTHUBHBIX T€XHOJIOTUM, OBJIaJICHUE KYJIbTYpPOU aKTUBHOTO
UCIIOJIb30BAHUS PA3IMYHBIX MIOUCKOBBIX CUCTEM, CAMOCTOSATEIILHO BEIOUPATh
ONTUMAaIbHYIO0 GOopMY MIpeACTaBICHUs] HH(OPMALIMK U WLTIOCTPUPOBATH
pelaeMble 3a/1a4l HECJIIOKHBIMU CXEeMaMH, TuarpaMMamMu, IpyTUMHU
dbopmamu rpadKu U UX KOMOMHAIIUAMU;

YMEHHE MCNOJIb30BaTh U AHAJIM3UPOBATH B Mpoliecce yueOHOU U
UCCIIEIOBATEIBCKON JICSITEIIbHOCTH HH(GOPMALIUIO O BIMSHUU
MPOMBIIIJIEHHOCTH, CETLCKOTO X035 UCTBA M TPAHCTIOPTA HA COCTOSTHUE
OKPY’KAIOIIENW IPUPOIHON CPEBI.

KoMMyHUKAaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

yMEHUE 3a71aBaTh BOMPOCHI (B X0J1€ IUasiora U (WJIh) JTUCKYCCHH) TI0
CYIIIECTBY 00CYyXaaeMOl TeMbl, (hOPMYJIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIPHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

npuoOpeTeHNE OIbITa MPE3CHTAIIMN PE3YIbTATOB BBIOIHEHHUS
XUMHYECKOTO SKCIIEPUMEHTA (JJaO0paTOPHOIO OMbITa, 1a00OpaTOPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MM03HABATEIbHON U
UCCJIeI0BATEIHCKOM JACSTEIIbHOCTH IPU PEUICHUU BO3HUKAIOIINX MTPOOJIEM
Ha OCHOBE y4€Ta 00IIHUX UHTEPECOB U COTJIACOBAHUS MO3ULIUHN (00CYXKIACHMUS,
00OMEH MHEHHSIMU, «MO3TOBBIE IITYPMBI», KOOPAUHAIIUS COBMECTHBIX
JIEVUCTBUH, ONPEACICHUE KPUTEPHUEB IO OLIEHKE KAYECTBA BHIITOJIHEHHOM
paboTHI U JIpyTHe);

PeryiasiTuBHbIC YHHUBepCAJIbHbIC Yy4eOHbIE 1eCTBHS:

YMEHUE CAMOCTOSATENIBHO OMPEAENATh UEIU AEATEIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH U MIPH HEOOXOTUMOCTH KOPPEKTHUPOBATH
CBOIO JCSTEIBHOCTD, BRIOMPATh Hanboee 3(hPeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIHLHO COCTABISATh WIIH
KOPPEKTUPOBATH NPENI0KEHHBIN aJITOPUTM JI€MCTBUM IIPU BBITIOJIHEHUU
3aJlaHuil ¢ YIE€TOM TIOJYYCHHSI HOBBIX 3HAHUI 00 M3y4yaeMbIX 0OBEKTaX —
BEILECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBUE MOTYUYEHHOTO pe3yibTaTa
3asIBJICHHOM 1LI€TIM, YMEHUE UCTIOIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI,
npeaJiaraeMbie B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHBI

B coctaBe nmpeaAMETHBIX pe3yJIbTaTOB IO OCBOCHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBIICHHOTO AaHHOU deepanbHoil pabouelt mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE O0YyYaIOUIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U
crocoObl JelcTBUM, cienuduueckue s IpeAMETHON 00acTu « XUMUS»,



BUJIBI JICSITEILHOCTH 1O MOJIYYEHUIO HOBOT'O 3HAHUS, €TO0 UHTEPIPETALINH,
peoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX
CUTYyalUsX.

K xonIty oOydeHust npeaMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxkaTh COPMUPOBAHHOCTD Y OOYUAIONIUXCS YMEHHI:

PacKpbIBATh CMBICTT OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENICHb
OKHUCJICHUSI, XHMUYECKasl PeaKIus, XUMUUYECKas CBSI3b, TEIIOBOM A PeKT
peaKIuu, MOJIb, MOJIAPHBIA 00BbEM, PACTBOP, DJIEKTPOIUTHI, HEAJICKTPOJIHUTHI,
AIEKTPOJIUTHYECKAS TUCCOIMAIUS, PEAKIITUH HOHHOTO 0OMEHa, KaTaJiu3aTop,
XUMUYECKOE paBHOBECHE, 00paTUMbIE U HEOOPATUMBIE PEAKIIHH,
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIINHN, OKUCIIUTEND,
BOCCTAaHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJIEHUE, AJNTIOTPOMHSI,
aM(oTepHOCTh, XMMUYECKas CBsI3b (KOBAJICHTHAs, HIOHHASI, METAJUIMUECKas),
KpUCTAJUIMYECKasi pelIETKa, KOPPO3Usl METAJIOB, CILJIaBbl, CKOPOCTh
XUMHUYECKOU peakiuu, IPeIesIbHO JonmyctuMast koHueHnTpamus 1K
BEIIIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUHN U
MPUMEHSTHITH TTOHSATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUM;
UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBIeHUs (OpMYJI BEIIECTB
Y YpaBHEHUN XMUMHUYECKUX PEAKIIUIA;

ONPEAEIATh BAJIEHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
oTpeIeIEHHOMY KJIacCy COeAMHEHUM o popMynam, BUJ XUMUUYECKOHN CBS3U
(KoBaJICHTHAsI, MOHHAS, METAJJINYECKas ) B HEOPraHUUECKHUX COCTUHEHUSX,
3apsiI HOHA 10 XUMUYECKOU popMyIie, XapakTep Cpeabl B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUM, TUIT KPUCTATUINYECKON PEIIETKH
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbICH lleproanueckoro 3akona /.M. Menaeneesa u
JIEMOHCTPUPOBATH €r0 IOHUMAHHUE: OMUCHIBATH U XapAKTEPU30BATh
TabnumuHyo Gopmy lleproauaeckoil CUCTEMBI XUMUYSCKHUX DJIEMCHTOB:
pa3nyaTh MOHATHS «TJaBHas moArpynmna (A-rpymmna)» u «mooodHast
noarpynna (b-rpymnma)», Mainele U 00JIbIlINE NEPUOJIbI, COOTHOCUTD
0003HaYCHUS, KOTOPBIC HMEIOTCS B TIEPHUOTUICCKON TAOIHUIIE, C YUCITOBBIMH
XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U
3apsy sApa, 00IIee YUCII0 AIEKTPOHOB M pacIipeiesIieHHe UX 10
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B N3MEHEHUU



CBOWCTB DJICMEHTOB U UX COCTUHEHUH B MPEACIIax MaJbIX IEPUOIOB U
TJIABHBIX TIOJATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE PJIEMEHTBI, HEOPTAHUYECKHE BEIIECTRA,
XUMHYECKUE PEaKIUH (TI0 YMCIIY ¥ COCTABY YYAaCTBYIOIIUX B PEAKIIUU

BELIECTB, MO TEIIOBOMY 3P (DEKTY, 0 U3MEHEHHUIO CTETIEHEW OKUCIECHUS
XUMHUYECKHUX JIEMEHTOB); XapaKTEPU30BaTh (OMUCKHIBATH) OOIINE U
cnenupUIeCKre XUMUISCKAE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIICCTB,
MIOJITBEPK/1asi ONMMCAHUE TPUMEPAMHU MOJICKYJIIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XHMHYCCKUX PEAKIIHIA;

COCTaBJISITh YPAaBHEHUS JICKTPOJIUTHUUECCKON JUCCOIUAIIUUA KUCTIOT,
niesioue 1 cosiel, MoJIHbIE U COKpalEHHbIE YPAaBHEHUS PEaKIIUii HOHHOTO
oOMeHa, ypaBHEHUS peaKIuil, MOATBEPKIAIONINUX CYIIECTBOBAHHE
T€HETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca dTUX PeaKIuii;
IIPOTHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCMOCTH OT MX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAICHUH B Pa3TMIHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa Mo (hopMyJie COeTUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOUTH PACUETHI MO YPAaBHEHUIO
XUMHYECKOU peaKilny;
coOJII01aTh IPaBUJIA MOIB30BAHUS XUMUYECKON TIOCYI0M U TaO0paTOPHBIM
000pyTI0BaHMEM, a TaK)Ke MpaBuiIa OOpaIeHus ¢ BEIIECTBAMH B
COOTBETCTBHUH C MHCTPYKIIUSMHU T10 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB MO MOJIYYCHHIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa u yriaeKkHucioro rasza);

IPOBOAUTH PEAKITNH, TIOTBEPIKIAIOIINE KAYECTBEHHBIN COCTaB PA3TMUYHBIX
BEIIECTB: PACTIO3HABAThH OMBITHBIM MyTEM XJIOPUI-, OPOMUJI-, NOH/I-,
kapOoHaTt-, pocdar-, CUIUKaT-, CyIb(aT-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YYCHHBIX METAIIJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB; MPUMEHITH OCHOBHEIE OTIepaIiuu
MBICITUTENIbHOM AEATEIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 000011IeH1E,
CUCTEMaTH3aIINIO, BBISIBIICHHE MPUINHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YYCHHs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINI, €CTECTBEHHOHAYYHbIE
METO/Ibl TO3HAHUS — HAOII0IeHNEe, U3MEPEHHEe, MOICIIUPOBAHHE,
AKCHEPUMEHT (peaJIbHBIM U MBICIICHHBIN ).
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