Kpacaonapckuii kpaii, ropoxa Coun
MyHHIIUTTIATEHOE 0011e00Pa30BATEIHLHOE OI0HKETHOE VUPEKIECHUE CPETHSIS
o01ieoopaszosarepHas 1mkosia No24 r. Coun

YTBEPXXIEHO
pELIeHUEM IIeJarornueckoro coBera
JOKYMEHT ITOJIITUCAH nporokod Ne 1 ot 31. 08. 2023 rona
SJIEKTPOHHOU MOMTNCHIO Jlupekrop /H.B.I'onuaposa H.B.

Cepruduxar: 7566 7300 D1IAC 4BA2 4159 5D74 50B7 7D65
Bnanenen: I'onuaposa Hataabsa BiraaumuposHa
JHeictBurenen: ¢ 11.06.2021 mo 11.09.2022

PABOYASA ITPOI'PAMMA

o XUMHH

YpoBeHb oOpa3zoBanus (KJacc): 0CHOBHOe o0lee oopasoBanmue (8 - 9 kiaccol)
KomnuectBo yacoB: 136 yacos (68+68)

VYuurens: Yepkammuna JI.M.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma TO XWMHM Ha YypOBHE OCHOBHOTO 00mero o06pa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHIICTIUMU MPENOIaBaHUsl YYEOHOTO MpeaMeTa « XUMHUSH
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE coJiepKaHue,
IpEeLyCMaTpUBAET pACIpEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHUS XHMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOI'O OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHWE XHUMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYphI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOIINXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHHN 00 3IEKTPOJIUTHYECKOM JTUCCOIMAIMKM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHMUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbl, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUSCKUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4€OHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B TOBCEIHEBHOW KU3HU W
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIESIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOocuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi AOJII XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUEe U XUMHUUYECKUE SABICHUS. XUMHUUECKasl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBujiaMu paboThl B J1a00OpaTopuu 1
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMUMHYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE jkelie3a ¢ pactBopoM cost menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHSI  OMNbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOAbI C METaJLLIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBua okcupga menu (1) ¢ pacTtBopoMm cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akona u [leppoanvyeckoil CUCTEMBI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUuA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, N0 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 3JIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOmOPO, CTpoeHHUE, (PU3MUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJIYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMyyeHre U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U cHenupUuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukamuu ¢Gocdopa, (u3NUECKHEe M XMUMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJ,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHE MpPOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, HNPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelIne CTpouTeNlbHbIE MaTepHallbl: KepamMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl H €€  COEAUHEHUSMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJIeHWE TpH3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX pEaKIuii Ha MOH aMMOHHS U (ochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B llepmomgmdeckor cucreMe XuUMUYecKux dyemeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUS] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpO€HHME WX aTOMOB, HAXOXKJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHre B [leproindecKkoil cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroMa, HaxoXxJaeHuUe B mnpupone. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJiusl W Kajiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW KW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMum B perieHun 3K0JI0rHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBs3e€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbIH (DaKkT, rUmoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PEe3yJbTaThl OCBOEHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUsA
JOCTUTAIOTCSI B XOJ¢ OOy4YeHUS XUMUU B €IUHCTBE Y4YeOHOM M BOCHUTATEIHHOU
JESATEIIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMU POCCHUICKUMHU COLMOKYJIbTYPHBIMU WU
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHATBIMU B OOILIECTBE MpaBWJIAMU M HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT IpPOLIECCaM CAMOIIO3HAHUS, CaMOPa3BUTHUS U COLMAIU3ALUU
00yJaronmxcsi.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACILIUPEHUE ONbITA ACSITEIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIICHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIEIUIO, TOHUMAaHUs 3HAUYEHUs XUMHYECKOW HAyKU B KU3HU COBPEMEHHOTO
oO1iecTBa, ClIOCOOHOCTH BJIa/I€Th JOCTOBEPHON MH(POPMAIUEH O NEPETOBBIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBOH M OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rPaKJAaHCKOr0 BOCIUTAHMS:

IPEJICTaBICHNUS O COLIMAJIbHBIX HOPMax M NpaBHJIaX MEKJIMYHOCTHBIX OTHOILECHUHN B
KOJUIEKTUBE, = KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4e0HO-UCCIIEIOBATENbCKOM, TBOPUECKOW M JIPYrMX BHUAAX MAESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATENBHOCTH NPH BBINOJHEHUHU Y4YEOHBIX, MMO3HABATEIbHBIX
3aa4, BBIMOJHCHUW XWMHUYECKUX OKCIEPUMEHTOB, CO3JaHUM Y4YeOHBIX MPOEKTOB,
CTpEeMJICHUSI K B3aUMOINOHMMAHHUIO M B3aUMOIIOMOIIM B TMpoIecce 3TOM y4deOHOMH
NeSITeIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEACHHME U IMOCTYNKHU CBOMX TOBapHILEH C
MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM OCO3HAHMSI TMOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE W XHMHUYECKOH peakIvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U COCTABJISIONINE OCHOBY JIJIS
NOHMMAaHHUS CYIIHOCTH Hay4yHOW KapTUHBI MHpa, NPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI TMPUPOJBI, B3aUMOCBS3SIX HYEIOBEKa C MPHUPOJHON Cpeaow, o
POJIM XMMUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HalpaBJiEHHbIE HA MOJYYEHHE HOBBIX 3HAHUU MO XHUMUH,
HEOOXOJUMbIE I OOBACHEHHUS HAOII0JAaEeMBIX NPOLECCOB U SIBJICHUH, MO3HABATEIbHOM,
UHPOPMAIIMOHHON M YHUTATENbCKON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ YYEOHBIMU TEKCTAMM, CIPABOYHOM JMUTEpPATYpOW, JOCTYIHBIMH TEXHUYECKHUMHU
CpeICcTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHM;
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WHTEpeC K OOYYCHHUIO U TTO3HAHWIO, JTI0O003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
CcaMOOOpa30BaHMIO, TPOCKTHONW M HCCIEAOBATEIbCKOW JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHS B JAIbHEUIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KWU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J10POBBIO,
YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KW3HHW, OCO3HAHWE TIOCIEACTBHUN M HEMPHUATHE BPETHBIX
MPUBBIUCK (YIOTPEOJICHUS aIKOTOIs, HAPKOTUKOB, KYPEHHs ), HEOOXOIUMOCTH COOFOACHUS
npaBUJl OE30MACHOCTU TIPU OOpalleHUH ¢ XMMUYECKHUMHU BEIeCTBAaMU B OBITY M pealIbHOU
JKU3HHU;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYECHUIO Mpodeccuii U TpyJa pa3InuyHOro poja, yBaXKCHUE
K TpyAy W pe3yJibTaTaM TPYJOBON AESATEILHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
NPEAMETHBIX 3HAHUN 110 XUMHUM, OCO3HAHHBIA BBIOOP HMHAWMBUIYAIbLHOH TPaeKTOPUHU
MIPOJIOJKEHUS O00pa30oBaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHoN npodecCuoOHaIbHON eI TEIbHOCTH
U pa3BUTUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aJalTHUPOBAThCA B MPO(EeCCHOHAIBHOM
cpene;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

AKOJIOTHYECKH IIeJeCc000pa3HOe OTHOIICHHE K NPHUPOJe KaK HCTOYHHMKY >KM3HU Ha
3emJie, OCHOBE €€ CYIIEeCTBOBaHHUS, TOHUMAHKUE LIEHHOCTH 3J0POBOI0 U 0€30macHOro odpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3UUYECKOMY U TCHUXUUYECKOMY
3JI0pPOBBIO, OCO3HAHWE IIEHHOCTH COOIIOICHUSI MPaBUiI 0€30MacHOTO MOBEICHHS MPH padoTe
C BEIIECTBaMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOIIKX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJyYaeMble MPU U3YYCHUU XHMHUU, ISl PCIICHHS
3a7a4, CBSI3AHHBIX C OKPYXKAIOIIEW TMPUPOJHOW CpPEIOM, IS TOBBIIMICHUS YPOBHSA
AKOJIOTMYECKON KYJIBTYPhI, OCO3HAHMS TJI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPoOaeM U
MyTed HUX PEHICHUS] MOCPEJACTBOM METOJOB XMMHHM, SKOJOTHUYECKOTO MBIILJICHUS, YMEHUS
PYKOBOJICTBOBAThHCS UM B ITIO3HABATEIILHON, KOMMYHUKATUBHOW M COLIMAJIBHOM TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meTanmpeaMETHBIX pe3yJIbTaTOB BBIJACISAIOT 3HAUYUMBbIC NI (POpMHUPOBAHUS
MUPOBO33pEHUs OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs, MPHUHIMI, TUMOTE3a, (aKT,
cuUcTeMa, MPOIECC, AKCHEPUMEHT M APYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeaMeTaX M TO3BOJSIOT HA OCHOBE 3HAHWNW W3 OTUX MPEIMETOB
dbopMupoOBaTh MPEICTABICHUE O IEJIOCTHONM HAy4yHON KapTHUHE MHpa, U yHUBEpCAJIbHBIC
yueOHbIe JAeiicTBUs (TTO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJATHUBHBIE), KOTOpPHIC
obecreunBarOT (GOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY TUTAHHUPOBAHUIO W
OCYIIECTBIICHUIO YU€OHOM JESITEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble JJornueckue a1eiicTBHA:

YMEHHUS HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUW 3HAHUM:

pacKpbIBaTh CMBICIT XHMHYCCKHX MOHSITHH (BBI,HGJ'IHTB HX XApPaKTCPHBLIC IIPU3HAKU,
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yCTaHABIMBATh B3aWMOCBS3b C JPYTUMHU TOHSATHUSMH), HCIIONH30BATh TOHSATUS IS
OOBSCHEHHSI OTICIBHBIX (DaKTOB W SBJICHHWM, BBIOMpPATh OCHOBAHWS W KPUTEPHUH IS
KJ1acCU(DUKAIMY XMMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIMA, yCTAHABIMBATH MPUYNHHO-
CJICICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3YUEHHs, CTPOUTH JIOTMUECKHE PaACCYKICHUS
(MHIYKTUBHBIC, IEAYKTUBHBIE, [10 aHAJIOTHH), IeJaTh BBIBOJIbI M 3aKIIIOUCHUS;

YMEHHE IPUMEHSITh B IIPOIIECCE NMO3HAHUS MOHATHUS (MPEIMETHBIE U METANPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, WCIOJIb3YyEeMbI€ B XUMHH, MPEOOPa3OBbIBATh IIMPOKO
OpUMEHSIEMbIE B XHMHHM MOJIETIbHBIE TIPEICTABICHUS — XHUMHYECKUH 3HaK (CHMBOJ
JJIEMEHTa), XUMUYeckas ¢GopMyia W ypaBHEHHUE XUMHUYECKOM peakluu — MpU pelieHUuU
y4eOHO-TIO3HABATENbHBIX 337]a4, C Y4ETOM 3THUX MOJEIbHBIX MPEJCTaBICHUIN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN U3YyUaeMbIX 00OBEKTOB — XUMUUYECKUX BEILIECTB U
XUMUUYECKUX PEaKIHi, BBISBIATH OOIME 3aKOHOMEPHOCTU, MPUUYUHHO-CIIC/ICTBEHHBIE CBSA3U
U TIPOTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKk€ B KaueCTBE OCHOBBI sl (POPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA MO TUIAHUPOBAHUIO, OPTAHU3AIMU U TIPOBEJICHUIO YUCHUUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M MPOIecca, CaMOCTOSTEIHHO MPOrHO3UPOBATh
€ro pe3ysbTar, (HOopMynHpoBaTh OOOOIIEHHS U BBIBOALI MO pe3yibTaTaM MHPOBEAEHHOTO
OTIbITa, UCCJICIOBAHUS, COCTABIIATH OTUET O MPOJIeIaHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpPATh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MHPOPMALUIO PA3ITUUHBIX
BUJIOB U (HOPM TMPEJCTABICHUS, TIOJyYaeMyI0 U3 PAa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XUMHUYECKOTO COJAEpKaHUS, CIOpaBOYHBbIE MMOCoOus, pecypchl HMuTepHera),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

yMEHUE MPUMEHSThH Pa3INYHbIC METOIbI U 3aMPOCHI MIPU TTOUCKE U 0TOOpE MH(PpOpMALIUU
U COOTBETCTBYIOIINX JIAHHBIX, HECOOXOJIUMBIX JIJIsI BBIMIOJTHEHUS! YU€OHBIX U IMO3HABATEIBHBIX
3a7a4  OMNpEeNeNE€HHOro0 THUMa, NPUOOpPEeTeHHE OmnbiTa B O0OJACTH  MCIOJIb30BAaHMS
WH(POPMAIITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM, OBJAJeHHUE KYJIbTYpOM aKTHUBHOIO
WCIIOJI30BaHUsl PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOATENIBHO BHIOMPATH ONMTUMAILHYIO
dbopmy mpencraBieHus WHGOPMAIIMN U WLUTIOCTPUPOBATH pPEIIaeMbIe 3a/1a4d HECIIOKHBIMU
cXeMaMu, IuarpaMmmamu, IpyruMu GopMaMu rpa@uKu U uX KOMOMHAIMSIMUY;

YMEHHE HCIOJIb30BaTh U aHAJIIM3UPOBATh B MPOIECCE YUCOHOM M HCCIEeI0BaTEIbCKON
NEATeIbHOCTH HMH(GOPMAIIMI0 O BIMSHUU TPOMBIILICHHOCTH, CEJIbCKOTO XO3MMCTBa U
TPAHCIIOPTa HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOM Cpeibl.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

YMEHHUS 3a/aBaTh BOMNPOCHl (B XOJe auanora W (Wiu) JUCKYCCUH) IO CYIIECTBY
o0OcyxmaemMoil TeMbl, (HOPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITIOJIHEHHUS
NPEIJIOKEHHON 3a]1auH;
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YMEHUS TPEACTABISTH TOJYyUYCHHBIE PE3yJIbTaThl TMO3HABATEILHON JCSATEIHPHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh TMPE3CHTAINI0 pPe3yJbTaTOB BBIMOTHEHUS
XUMUYECKOTO DJKCIepuMeHTa (7abopaTOpHOTO  OmbITa, JgabopaTopHOW pabOTHI 11O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbLHOUN U
WCCJIEIOBATEILCKON JACATEIHPHOCTH TIPH PEIICHUM BO3HUKAIOIMIMX MPOOJIEM Ha OCHOBE y4€Ta
0OIIIMX WHTEPECOB M COTJIACOBAHMS TMO3UIINNA (0OCYXKIEeHUS, OOMEH MHEHUSIMHU, «MO3TOBBIE
HITYPMBD», KOOpPJMHAIUS COBMECTHBIX JIEMCTBHUM, ONpeleJeHUE KPUTEPUEB IO OIEHKE
KaueCTBAa BBIIIOJIHEHHON PabOThl U IpYyTHUE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

YMEHHUE  CaMOCTOSITCIBHO  ONpPENeNsATh  I[ed  JeATEIbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIATh, KOHTPOJWUPOBaTh W TPH HEOOXOAMMOCTH KOPPEKTHPOBATH  CBOIO
JesATeIbHOCTh, BbIOMpaTh Haunbonee HHHEKTUBHBIE CIOCOOBI pEHICHUS YYEeOHBIX W
MO3HABATEIIbHBIX 33/1a4, CAMOCTOSTENILHO COCTABIISITh WM KOPPEKTUPOBATH MPEJIOKEHHBIH
QITOPUTM JICMCTBUU MPHU BBITOJIHEHUH 33JlaHUl C Y4ETOM IOIYYEHHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OICHWBATH COOTBETCTBHE IOJYYCHHOTO
pelynbTaTa 3asBICHHOW II€JIM, yMEHHUE WCIIOJNIb30BaTh W aHAIW3UPOBATH KOHTEKCTHI,
npeajiaraeMbi€ B YCIOBUM 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JaHHOHW QeaepanbHOil pabodeil MporpaMMOM, BBIIEISIOT: OCBOCHHBIC
00yJaromMMHUCS Hay4YHbIC 3HAHHSA, YMEHHS M CIHOCOOBI JCHCTBHM, crienuduuecKue s
NpeIMETHONW 00JacTH «XUMHS», BUJBI JEATEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpEeTallii, MNPeoOpa3OBaHUI0 W TMPUMEHEHHWIO B PAa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaITUsX.

K koHIy oOyuenus B 8 kjiacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XUMHUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJMHOpPOIHAS U
HEOJIHOPOJIHAS), BaJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs M MOJICKYJsIpHas Macca,
KOJMYECTBO BEIECTBA, MOJIb, MOJISPHAs Macca, MaccoBas JOJISI XHMHYECKOTO
DJIEeMEHTa B COCIUHCHHH, MOJISIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPUIIATEILHOCTh,  CTENEHb  OKWCICHHUS,  XHMHYECKas  peakius,
KJaccu(UKaIs peakiuid: peaklud COCIWHCHHS, PEaKIMHU Pa3jIoKCHUS, PEaKIuu
3aMCIICHMsI, peaknud OOMEHa, H9K30- W DHJIOTEPMHYECCKHE PEaKIUHU, TEIIOBOM
adexT peakuu, SAPO aToma, SJISKTPOHHBIA CIIOM aToma, aTOMHas OpOWTAlb,
paanyc aToma, XMMHYECKas CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWOH, PACTBOP, MacCOBasl IOJIs BEIeCTBa (TIPOIIEHTHAS
KOHILIEHTpAaIMsi) B pacTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUH U MPUMEHSTH 3TH

IIOHATHSI IIPYU ONMCAHUY BEILIECTB U UX NPEBPALICHUN;
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UCIOJB30BaTh XUMHUYECKYI0 CHMBOJHUKY MJII COCTaBiCHHUS (POpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTEIECHb
OKHUCJICHHUS] 3JIEMEHTOB B OHMHAPHBIX COEIUHEHUAX, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUuN 1o (opmynaM, BUA XUMHUYECKON CBS3U
(KOBaJIeHTHasl U HIOHHAsI) B HEOPTraHUYECKUX COEMHEHUSX;

packpeiBath cmbicha [lepuoanueckoro 3akona /1. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAHHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HX
noynokenus: B llepuoandeckodl cucTteMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
ITOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHA ABOTaIpoO;
ONKCHIBATh M XapaKTepu3oBaTh TaOnuuHylo QopMy Ilepuoanueckoil cucCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u
«moboynast moarpynmna (b-rpymma)», manble ¥ OoJibLIME MEPUOJBI, COOTHOCUTH
0003HaueHuUsA, KOTOpble UMEIOTCs B Tabauie «Ilepuoauueckas cucreMa XUMHUYECKUX
anemeHToB /I. 1. MenaeneeBa» ¢ YMCIOBBIMA XapAKTEPUCTUKAMUA CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj s1pa, OO0Illee YHUCIO 3JIEKTPOHOB H
pacnpeiesieHUue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XUMHYECKHE  DJIEMEHTbl, HEOPraHMYEeCKHE  BEIIECTBA,
XMMHUYECKHE PEAKIUH (110 YUCITY U COCTaBy y4aCTBYIOUIMX B PEaKIUU BEIIECTB, IO
TerI0BoMy 3P DEKTy);

XapakTepu3oBaTh (OMUCKHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEILECTB Pa3IMUHBIX
KJIACCOB, TOJTBEpXkAas ONHWCAaHWE IIPUMEPAMH  MOJIEKYJISIPHBIX  YpPaBHEHUU
COOTBETCTBYIOINX XUMHUYECKUX PEAKIIMIA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSPHYIO MAacChl BEILECTB,
MacCOBYIO JOJII0 XMMHYECKOTO 3JeMEHTa Mo (opMyse COeIMHEHUs, MacCOBYIO
JIOJIF0 BEIlleCTBAa B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUID XHMHYECKOU
peakiuy;

IPUMEHSATH OCHOBHBIE ONEPALUA MBICIUTENIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3allio, KJIacCU(UKaIMIO,  BBISBICHUE
NPUYUHHO--CJIEICTBEHHBIX CBA3EH — JUIsl U3YUEHUS! CBOWCTB BEUIECTB U XUMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYyHble METOJbl MO3HAHHUA — HaAOIIOJIEHUE, HU3MEpEHHe,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

ClIeI0oBaTh TMpaBWjaM TMOJb30BaHMUS XHWMHUYECKOW TMOCYI0M H Ja00paTOPHBIM
00OpyI0BaHUEM, a TaK)Ke MpaBujaM oOpallleHUsl C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIUSMU 10 BBIIIOJHEHUIO JIa0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYCHUIO W COOMPAaHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJa W KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OINPEAECIEHHON MaCCOBOM [IOJIEM PACTBOPEHHOIO
BEILIECTBA, I[UIAHUPOBATbH MW  MPOBOAUTH XHWMHYECKHE DKCIIEPUMEHTHI IO
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pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIAKMYC,
dbeHondTarenH, METUIOPAHXK U IPyTHE).

K koHIly 00yueHus B 9 Kjacce npeAMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUMH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHATHI: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYyJa, WOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl pEaKLINs,
XUMHUYECKasi CBs3b, TEIJIOBOM 3PGEKT peakinuu, MOoJib, MOJISIPHBINA 00BEM, PacTBOp,
AIEKTPOJIUTBI, HEDJEKTPOJUTHI, DJIEKTPOJUTHYECKAs JIUCCOLUMALMS, pPEaKIHUH
MOHHOTO OOMeHa, KaTajlu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMblE U
HEOOpaTUMBbIE PEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIUTEND,
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHUE, aJUIOTPONus, aM(OTEepHOCTb,
XUMHUYECKasi CBA3b (KOBAJCHTHAs, WOHHAs, METaJUIMYECKas), KpUCTaLUTMYecKas
peleérka, KOppo3us METALIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEaKLUH, IIPEIEIBbHO
nonyctumas konuentpauus 1I/IK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX NOHATUNA U NMPUMEHSTH 3TH
IIOHATHSI IIPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY MJII COCTaBJICHHUS (POPMYJ BELIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJEHTHOCTh M CTENEHb OKUCICHHS XHUMUYECKUX JJEMEHTOB B
COEIMHEHUAX PA3IUYHOIO COCTABA, MPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COE€IMHEHHH 1o Gopmysam, BUJ XUMUYECKON CBS3U (KOBaJEHTHAsI, HOHHAS,
METaJUINYECKasi) B HEOPraHWYECKUX COEIUMHEHUSX, 3apsi HMOHA I0 XWMHYECKOH
dbopMyIie, XapakTep cpelibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COSAMHEHUMN, TUIT
KPUCTAUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpeiBath  cMmbicn  Ilepuonmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHUE: OINUCHIBATh M XapaKTepU30BaTh TAOINYHYIO
dopmy Ilepuonmyeckoil CHUCTEMBI XUMHUYECKHUX O3JIEMEHTOB: pa3iuyaTh HOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OOJIBIIME EPUO/IbI, COOTHOCUTHh 0003HAYEHUS], KOTOPbIE UMEIOTCS B MEPUOINUYECKOMN
Ta0nuile, C YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHMMHUYECKHUX
3JIEMEHTOB (COCTaB U 3aps]l sApa, O0IIee YUCIO 3JIEKTPOHOB U pacIpeieIeHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COCIMHEHUHN B MPEAEIIaX MaJbIX MEPUOAOB U IJIaBHBIX MOATPYII C
Y4ETOM CTPOCHHS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBl, HEOpraHMYeCKHe  BEIIEeCTBA,
XUMHUYECKHE PeakUnu (IO YHCIYy U COCTaBY YYacCTBYIOLIMX B PEAKLIUHU BELIECTB, IO
TEIUIOBOMY 3(PeKTy, MO0 HW3MEHEHUIO CTENeHEH OKUCICHHUS XHUMUYECKUX
AJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHEU(UUECKHEe XMUMHYECKHE CBOWCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl ONMUCAHUE PUMEPAMU MOJIEKYJIISIPHBIX
Y MOHHBIX YPAaBHEHUUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

COCTABJISITh YPaBHEHUS DJIEKTPOJMTUYECKONW NMCCOLMALMUA KHUCIOT, IIeIoYed u
COJICH, TIOJIHBIE M COKpAIlIEHHbIE YPABHEHUS PEaKiuii HOHHOTO OOMeHa, ypaBHEHHUS
peakiui, NOATBEPXKAAIOIIUX CYIIECTBOBAHUE TI'€HETHUUECKON CBA3UM MEKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca ATUX PEaKluii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX CTPOEHHS, BOZMOXHOCTU
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUIN B Pa3IMUHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0O XUMHUYECKOTO 3JIeMEeHTa 1Mo (opMyse COCIUHEHHUS, MaCCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOPE, MPOBOJUTH PACUETHl MO YPABHEHUIO XUMHUYECKOUN
peakIuu;

coOJro1aTh MpaBWia IMOJb30BaHUS XUMHUYECKOM TOCYyIOW U J1abopaTOPHBIM
o0opy/ioBaHMEM, a TakKe MpaBuja OOpallleHus C BEIeCTBaMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0O  BBITIOJIHEHUIO JIADOPATOPHBIX XUMUYECKUX OIBITOB IO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAaKa U YTIEKUCIIOTO Ta3a);
MPOBOAUTL pPEAaKIMH, TMOJITBEPKIAONIME KAueCTBEHHBIM COCTaB Pa3IMUHbBIX
BEILIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOpHIA-, OpOMHUJI-, UOIUI-, KapOOHAT-,
docdar-, cunmmkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHHI AMMOHHUS U HWOHBI
M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

MPUMEHSITh OCHOBHBIE OTEPAIIMU MBICIUTEILHON JIESITEILHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEeMATU3allMI0, BBIABICHUE MPUYMHHO-CJIEACTBEHHBIX
CBSI3€M — JUISl M3YyYEHUs CBOWMCTB BELIECTB U XMMHYECKUX PEAKIMU, €CTECTBEHHO-
HAayYHbIE METOJAbl TO3HAHWS — HaOMIOJIEHUe, W3MEPEHHe, MOJICITUPOBAHUE,
HKCIIEPUMEHT (pEaJIbHbII U MBICTICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne Tema Kon- | KP [P
BO XapakTepucTUKa OCHOBHBIX JIM4HOCTHBIE PE3yJIbTATHI
4aCcOB BHUIOB JEITEILHOCTH
YYEHHKA
Beenenue 4 Juunocmusie: ].) LIEHHOCTHOE OTHOLICHUE K
ATOMBI 9 1 b - FOTOBHOCTb K €CTBEHHOMY KyJIbTYPHOMY,
paBHOHpaBHOMy PUYCCKOMY HW HAYYHOMY HacCJI€Oulo,
XHUMHYCCKHX COTPYOIHHUYECTBY, HMaHUs 3HAYCHHMS XUMHYCCKON HayKu B
3JICMCHTOB J06posKeNaTenbHOE OTHOIEHHE K 11 COBPEMEHHOT'O o01mecTna,
OKPYKAIOLLIIM; 00HOCTH BJIaJIETh JIOCTOBEPHOU
’ OpMaLIPIefI O MNEPEAOBBIX NOCTHXKCHUAX U
. - MOTPEOHOCTH B 1 .
BITUAX MHUPOBOU u OTCYCCTBCHHOHU
CaMOBpra)KeHHH u AW, 3aWHTCPECOBAHHOCTU B HAYYHBIX
caMopeajm3alyy, COIUaIbHOM N .
- nsx 00 ycTpoiicTBe Mupa 1 00IIecTBa,
H b
. - IO3UTHBHAsI MOpaJIbHAS
ITpocTel
pOCTBIC 6 CaMOOIICHKA.
BCIICCTBA Pezynamusnsie:
CoennaeHnsa 14 1 o - OIICHHBAIOT 2) IIpeaCTaBIEHUE O COLUANBLHBIX
XUMUYECKUX JOCTUTHYTBIM pe3yJbTarT; HOpMax U MpaBujax
SIEMEHTOR . - CHMYAIOT CBOM crmocoG | MEXIMYHOCTHBIX OTHOLICHHH B
NEHCTBHS ¢ TAJIOHOM; KOJUIEKTHBE, KOMMYHHKAaTHBHOM
. - IPHHAMAIOT KOMITETEHTHOCTH B OOIIIECTBEHHO
HO03HABATENLHYIO LEJb, MOJIE3HO, yueOHO-
COXPAaHSAIOT €€ MPHU BBIMOJIHEHUH HCCIIeI0BATEIbCKOM, TROPUYECKOH 1
yueOHbIX JeicTBHiA, perymupyror | APYTHX BUAAX JCATCILHOCTH,
BeCh IIPOLIECC HX BHIMOHeHUst 1 | TOTOBHOCTH K PasHOOOpasHOH
9ETKO BBIIOJIHAIOT TPEOOBAHHS COBMECTHOM IEATEILHOCTH IpH
[03HABATENBHOM 3ajauu; BBITIOJTHCHHH Y4COHBIX,
N - CAMOCTOSTENLHO MIO3HABATENbHBIX 337134,
(bopMyIHpYIOT Mo3HABATE BHYl0 | BPITOTHEHHH XHMIIECKIX
LeNTb 1 CTPOSIT ISHCTBHS B 9KCIIEPUMEHTOB, CO31aHIN
COOTBETCTRI C Heit y4eOHBIX IPOEKTOB, CTPEMIICHUS K
Kommynuxamuenvie: B3aMMOTIOHIMAHHIO 1 .
B
o - YMEIOT CymaTS H SaIgMOl;[OMOHII/I B TIpoliecce ITOM
CIBIIATH APYT APYTa, BCTYMAIOT B | toonon ACATCIbHOCTH
H3menenus, 12 1 Haor 6) mHTEpeca K 00YUECHHIO 1
MO3HAHH HaT
MPOMCXOMSI A - ATEKBATHO HCTIONB3YIOT O3HAHMIO, JIF0003HATENLHOCTH,
peHeBbIE CPEICTBA TS TOTOBHOCTH M CITOCOOHOCTH K
Hue c JMCKYCCHH W ApryMEHTAIHH camM000pa30BaHMIO, IPOSKTHOHN 1
BeIlIECTBAMU CBOCH HO3UIMHE; HCCHG}IOBaTeHBCKOﬁ JACATCIBHOCTH,
’ K OCO3HaHHOMY BEIOODPY
N - MHTEPECYIOTCH TYRIM | paBenHoCTH 1 ypOBHS
IIpakTukym 3 3 MHEHHEM H BBICKa3bIBAIOT CBOE P P
00y4eHMs B JalIbHEHIIIEM
1 . - YMEIOT (MJIH Pa3BUBAIOT
o it HOCTb) C IOMOIIIb
«IIpocreiimm CIOCOOHOCTH) C MTOMOIIBIO
P — BOIIPOCOB 100BIBATH
Oreparuu ¢ HEJI0CTAIONTYI0 HH(OPMAIIHIO;
BEIICCTBOM . - YCTaHABJIHBAIOT
PactBOpenue. 18+1 1 pabourie OTHOLIEHNUS, ydaTcst /) OCO3HaHHMsi LIEHHOCTH JKU3HH,
PacTtBOpBHI. 3¢ PEKTUBHO COTPYAHHYATH; ETCTBEHHOI'O OTHOLIEHMSI K CBOEMY
CroiicTra . - OITUCBHIBAIOT DOBBIO, YCTAHOBKM Ha 3JOpPOBBIH
COEPIKAHNE COBEPILIACMBIX A3 YKU3HU, OCO3HAHUS MTOCIIEACTBUH 1
aCTBOPOB . o
p p JICUCTBHH C 11€JIpI0 OPHUEHTUPOBKY PUATHA BPCAHBIX MIpUBLIMCK
DJICKTPOJIUTO TpeOJICHNs] aJIKOT0JIsl, HAPKOTHKOB,
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B MIPEAMETHO-TIPAKTUUECKON MU

7 [IpakTuKym 1 1 MHOH JeATEIIbHOCTH.
No2 Ilo3nasamenvnuie:

S . - YMEIOT BBIOUPATh
«CpoiicTsa CMBICIIOBBIE €IMHHUIIBI TEKCTA U
pacTBOPOB YCTaHABJIMBATH OTHOLIEHHUS
SJICKTPOJIUTO MEXIy HUMU;
B» ° - BBIJIENIAIOT
Hroro 68 4 4 KOJIM4ECTBEHHbBIE

XapaKTCPpUCTUKHU 06’LeKTOB,
3aJaHHbIC CJIOBAMU,

. - BBIJIEJISIFOT
(hopMaNbHYIO CTPYKTYPY 3al1a4H;
. - QHAJIM3UPYIOT YCIOBHS
1 TpeOoBaHUSA 3a7a4H;

. - BBIMIOJIHSIOT OTIEPAIU
CO 3HAKAMH U CHMBOJIAMH;

. - CTPYKTYPHPYIOT
3HAHHS;

. - OCO3HaHHO U

MPOM3BOJILHO CTPOSIT PEUEBBIE
BBICKA3bIBaHUS B yCTHOI7[ u
MMUCBMEHHOU (opMme;

. - BBIIICIISIIOT U
¢dbopmynHpyrOT TIpOOIEMY;
o - QaHAIIMBHPYIOT OOBEKT,

BEIZICNISISL CYIIIECTBEHHBIC H
HECYIIIeCTBCHHBIC TPU3HAK;

. - COCTABJISIOT IIEJIOC U3
4JacTeil, CaMOCTOSTENHHO
JIOCTpanBasi, BOCTIOTHSS
HEIOCTAIOIINE KOMIIOHEHTBHI;

. - YCTaHABJIUBAIOT
MPUYUHHO-CJIE/ICTBEHHBIC CBS3H,
CTPOSIT JIOTUYECKUE TIETTH
paccyxKIeHHi.

PHIST), HCOOXOJIUMOCTH COOJFOICHUS
BHJI 0€30TIaCHOCTH MPH OOpaIIeHUH C
MYECKHUMHU BEIECTBAMH B OBITY H
TEHOM KU3HM;

9) 3KOJOTHYECKH LEIecO00Pa3HOTO
OTHOLIECHHS K PUPOAE KaK
HCTOYHUKY XH3HH Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHUS,
MMOHUMaHHS IECHHOCTH 3710pPOBOT0 U
6e3omacHoro o6pasa >KH3HH,
OTBETCTBEHHOT'O OTHOLICHUSI K
COOCTBEHHOMY (hU3HYECKOMY U
NICUXUYECKOMY 37I0pOBBIO,
OCO3HAHUS LIGCHHOCTH COOJTIOICHHUS
npaBmI 0€30MaCHOTO TTOBEACHHS
IpH paboTe ¢ BEIIECTBAMH, a TAKXKE
B CUTYaLlUsX, YTPOXKAIOIINX
3JJ0POBBIO U JKH3HH JIIOJCH;

TemaTHyeckoe MJIaHHPOBaHUEe 9 Kiace

No Tema Kon- | KP [P
BO XapaKTepI/ICTI/IKa OCHOBHBIX JInuHoCTHBIE
4acoB BHUJIOB JIESITEIIbHOCTH pe3ynbTarhl
YUYCHHKaA
Beenenne 11 1 Juunocmnusle: 1) LEHHOCTHOE OTHOLIEHHE K
O61as B pamxax xoenumugnozo €CTBEHHOMY KyIbTYpHOMY,
Komnonenma: pUvecKOMy u Hay4HOMY
XapaKTEPUCT
- 9KOJIOTHYECKOE CO3HAHUE, eIuIo, TIOHUMAHHWs 3HAYEHHUs
HKa NpU3HAHYUE BHICOKOH IIEHHOCTH ~ {YGCKOM  HayKM B JKHM3HH
XAMHUYCCKUX ’KU3HM BO BCeX e€ MposBiieHusx; [CMCHHOTO 06LH6CTBSL,
3JIEMEHTOR U 3HaHUE OCHOBHBIX IIPHHIIUIIOB I 06HOCTH BafeTh JO0CTOBEPHOH
IIPaBUJI OTHOLICHHS K IPHPOAE; | b h oo © TIeDEAOBBIX
XHUMHUYCCKUX p pHp 6 i WKEHUAX U OTKPBITUSX MHUPOBOM
peaKIyit. 3HaHHWE OCHOB 37I0pPOBOTO 00paza OTEUCCTBEHHOIN -
I JKU3HU U 3710pOBhecOeperaronnx TEPECOBAHHOCTH B HAay4HBIX
GPHOHquC TCXHOHOFI/Iﬁ; IIpaBUJI IOBEACHUA usx oo6 yCTpOP'ICTBe Mupa u
KWW 3aKOH U B UPE3BbIUANHBIX CUTYAIHX. ecTBa;
[Teproanuec B pamMkax 11eHHOCTHOTO U
Kasi CHCTeMa SMOILIMOHAIIBHOTO KOMIIOHEHTOB
OynyT chopMUpPOBAHEI:
XUMHNYECKUX yay (1) P up
- TPKJAHCKUHM NaTPUOTU3M,
JJIECMCEHTOB
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. N.

Menpeneena

MeTtanibl

14

IIpakTuxym
1«CsoiicTBa
METaJIIOB U
1504
COCIUHCHUI

w

Hemeramnl

24

[IpakTukym 2
«CBoiicTBa
COCIMHCHUI
HEMETAIIOB»

Kparkue
cBeneHus 00
OpraHHYECKU
X
COEIUHEHMSIX

O06o00menue
3HAHUH 110
XHMHH 3a
Kypc
OCHOBHOM
IIIKOJIBI.
ITonroroBka
kK OI'D

Pe3epBHOE
BpeMs

mo00Bb K Pojune, 4yBcTBO
TOPJOCTH 3a CBOIO CTPaHY;

- yBaXXEHHE K JINYHOCTH U €€
JOCTOMHCTBaM,
JI00poXKenaTeIbHOE OTHOIICHHE K
OKPYKaIOIINM;

- MF000BB K TIPUPOJIE, TPU3HAHUE
LIEHHOCTH 3/I0POBbS, CBOETO U
JpYTUX JIOAEH.

B pamkax nesiTenbHOCTHOTO

(IOBEIEHYECKOI0) KOMITIOHEHTa
OynyT chOpMHPOBAHBI:

- YMEHHE BECTH AMAJIOT HA OCHOBE
PaBHOINIPABHBIX OTHOIICHUH H
B3aUMHOTO yBaXXCHHS U
TIPUHSTHS;, yMEHHE
KOHCTPYKTHUBHO pa3perarb
KOH(IIUKTBL,

- YCTOWYMBBIN NMO3HABATENbHBIN
HHTEpec;

- TOTOBHOCTH K BBIOOPY
poGUILHOTO 00Pa30BaHMUS.
Buinycknux nonyyum
603MOIICHOCIb Ol
dopmuposanus:

- BBIP@XKEHHOM yCTOWYNBOM
y4eOHO-TI03HaBaTEIbHON
MOTHBALUH U HHTEpeca K
YUCHHIO;

- TOTOBHOCTH K
caM000pa30BaHuUIO U
CaMOBOCIIUTAHHIO;

- aJIEKBaTHOU IIO3UTUBHOU
CaMOOILIEHKH.

Pezynamuenuie:

- LeJenoaraHue, BKIFoJas
TIOCTaHOBKY HOBBIX LIEJIeH,
peoOpa3oBaHKe MPAKTHIECKON
3aJ[a4M B II03HABATEIIHHYIO;

. - CAaMOCTOSATEIILHO
aHAIN3UPYIOT YCJIOBHS U
IUIAHUPYIOT IYTH JTOCTHXKCHUS
1eny;

- aZICKBaTHO CaMOCTOSTEIBHO
OLICHMBAIOT NPaBHIbHOCTh
BBINOJIHEHHS ICHCTBUSI U1 BHOCST
HEOOXOAMMbIe KOPPEKTHUBHI B
UCIIOJTHEHHE, KaK B KOHIIE
JICUCTBHUS, TaK M TI0 XOAY €ro
peanu3anum;

. - YMEIOT
CaMOCTOSTENIbHO KOHTPOJIMPOBATh
CBOE BpeMs U yIIPaBJIATh UM;

. - BJIAJICIOT OCHOBaMHU
MIPOTHO3UPOBAHUSI KaK
MIPEABUIICHUS OYIyITX COOBITHI
U pa3BUTHSI ITpolecca.
Boinycknux nonyuum
6803MOICHOCHb HAYYUMbCA:

- CaMOCTOSTENILHO CTABUTh HOBBIC
yueOHbIe LeNH U 3a1a4k;

- BBIJICIISTD alIbTEPHATHBHBIC

9) PKOJIOTHYECKH
esrecoodpa3Horo
OTHOILICHUS K IPUPOJC
KaK UCTOYHHUKY JKH3HH Ha
3emiie, OCHOBE ¢€
CYIIECTBOBaHMS,
MOHUMAHHS [IEHHOCTH
3J0POBOTO U 6€30MaCHOTO
o0Opasa KHU3HH,
OTBETCTBEHHOT'O
OTHOILICHUS K
COOCTBCHHOMY
¢u3nIecKOMY H
MICHXUYECKOMY 3/I0POBBIO,
0CO3HaHHS IEHHOCTH
COOJTIO/ICHHS TIPaBHII
0e301acHOTO MOBEACHHS
mpu pabote ¢
BEILIECTBAMH, a TAKXKE B
CUTYyalUAX, YTPOXKAIOIIHUX
3JI0POBBIO U XKHU3HH JIIOACH

8) mHTEpeca K
MIPAKTUIECKOMY
H3YUYCHHIO Mpodeccrii U
TpyAa Pa3IUIHOTO POAA,
YBa)kKeHUE K TPYAY
Hpe3yNbTaTaM TPYIOBOU
JACATCIBbHOCTHU, B TOM
YHCIIEe HA OCHOBE
MMPUMEHCHUA MTPEIMETHBIX
3HAHHUM TT0 XUMUH,
OCO3HAHHOTO BhIOOpa
WHIUBUAIYATEHOM
TPaeKTOPUH TPOIOIKEHHS
00pa3oBaHUs ¢ yIETOM
JUYHOCTHBIX HHTEPECOB U
COCOOHOCTH K XVIMUH,
0OIIECTBEHHBIX HHTEPECOB
U TIOTpeOHOCTEH;
YCIELTHOMH
npodeccrnoHaTbLHOM

) mHTEepeca K 00y4eHUIO U
MO3HAHHIO,
J10003HATEIILHOCTH,
TOTOBHOCTH U
COCOOHOCTH K
camM000pa30BaHHIO,
MIPOEKTHOH U
HCCIIIOBATEILCKON
eI TeTBHOCTH, K
OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTHU U
YpOBHS 00y4EHHUS B
JlanbHeNIeM
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Hroro

68

CIIOCOOBI JTOCTYIKEHHUS LI U
BBIOMpaTh Hanbosee

3¢ deKTHBHEII c1toco0;

- OCHOBaM CaMOpETYJISIINAH B
y4eOHOH 1 TO3HABATEIFHON
JeATebHOCTH;

- OCYIIECTBIISATH TO3HABATEIBHYIO
PedIICKCHIO B OTHOIICHUH
JICUCTBUH 110 PEIICHHUIO Y4eOHBIX
W MO03HaBaTEJbHBIX 337134,

- /IEKBaTHO OLICHUBATh CBOU
BO3MOXXHOCTH B Pa3JINYHBIX
cdepax caMOCTOATEILHON
JeATeNbHOCTH;

- IpWJIaraTh BOJIEBBIC YCHIIUS 1
IIPEOI0NIEeBaTh TPYAHOCTH U
TIPEISITCTBHS Ha Iy TH
JOCTHXEHUS LETIeH.
Kommynuxamugnwie:

- YYUTBIBAIOT Pa3HbIe MHEHHS U
CTpPEeMSTCS K KOOPAWHALUH
pa3MUYHbIX MO3UIUHI B
COTPY/JIHUYECTBE;

- hopMyTUPYIOT COOCTBEHHOE
MHEHHE U MTO3HILHIO,
apryMEHTHPYIOT U
KOOPIMHUPYIOT €€ ¢ TO3UIUIMH
MapTHEPOB B COTPYJHUIECTBE
Ipu BEIpaOOTKe OOIIETO PEeUICHNUS
B COBMECTHOM A€ATEIHHOCTH;

. - JIEKBAaTHO UCIIOJIB3YIOT
peub JuIsl IJIaHUPOBaHUS U
peryJsLum CBOEH IesTebHOCTH;
- CPaBHHMBAIOT Pa3HbIE TOUKU
3pEeHUs], IPEXKIE YeM [IPUHUMATh
pelIeHus 1 AenaTh BEIOOD;

- OCYIIECTBIISIOT B3aNMHBIH
KOHTPOJIb, U OKa3bIBaTh B
COTPYJHHYECTBE HEOOXOIUMYIO
B3aNMOTIOMOIIIB;

. - HHTEPECYIOTCS Uy>KUM
MHEHHEM U BBICKA3BIBAIOT CBOE
. - YMEIOT (MJIH pa3BUBAIOT

CIOCOOHOCTH) C TOMOIIBIO
BOIIPOCOB JTI0OBIBATH
HEJI0CTAIONTYI0 HH(OPMAIIHIO;

. - YCTaHABJIUBAIOT
pabodre OTHOIICHUS, yIaTCs

3G PEKTUBHO COTPYIHUYATE;

. - OIHACHIBAIOT
COJIEp>KaHUE COBEPIIAEMbIX
JEHCTBUI € UEeIbI0 OPUEHTUPOBKU
MIPEIMETHO-IIPAKTUICCKOMN MK
WHOMU JesATEIbHOCTH.
Buvinycknux nonyuum
B803MONCHOCHb HAYYUMBCA:

- YYUTHIBATh U KOOPAUHHPOBATH
OTIMYHBIE OT COOCTBECHHOM
MO3UIINHU APYTHX JIIOJICH, B
COTPYIHUYECTBE;

- YUUTHIBATh Pa3HbIC MHCHUS U
HWHTEPECHl B 000CHOBHIBATH

1) LIEHHOCTHOE OTHOLICHHE K
€CTBEHHOMY KYJbTYPHOMY,
PUICCKOMY u HaydYHOMY
CIHI0, IIOHUMaHUs 3HAYCHU
MIeCKOi HayKu B JKU3HU
€MEHHOTI'0 o0I111ecTBa,
00OHOCTH BNaJIEeTh JOCTOBEPHOU
ppMmanuen o MEPENOBbIX
MKEHUAX U OTKPBITUAX MHUPOBOM

OTEYECTBCHHOU XHAMHH,
TEPECOBAaHHOCTHU B HaY4YHBIX
nsix o0 ycTpolicTBE MHpa W
ectea; 2) 3)mpejcTaBieHue O
MalbHBIX HOPMax M IMpaBHIIaX
[IMYHOCTHBIX OTHOIICHUU B
[I€KTHBE, KOMMYHUKATUBHOMN
IMETCHTHOCTH B OOIIECTBEHHO
E3HOM, y4ueOHO-
1e10BaTENbCKONW, TBOPUYECKOH
pyruX BHIAaX [IEATEIBHOCTH;
BHOCTH K pa3HoOOpa3HOU
MECTHOM JESATENbHOCTH MpHU

OJIHCHHUH y‘le6HLIX,
HaBaTCJIbHBIX 3aaad,
OJIHCHUH XUMHYCCKUX
[CPUMCHTOB, CO3JaHUHn
DHBIX IMPOCKTOB, CTPEMIJICHUA

B3aUMOIIOHMMaHHIO "

IMOIIOMOIIIM B MpoLEcce 3TOU
DHOM JCATCIBHOCTH,
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COOCTBEHHYO MO3HIIHIO;

- IOHUMATh OTHOCHTEIBHOCTh
MHEHHH ¥ ITOIXOI0B K PEIICHUIO
TIPOOIIEMET;

- IPOAYKTUBHO pa3permaTh
KOH(IINKTHI HA OCHOBE y4éTa
HMHTEPECOB U MO3ULHN BCEX
YYaCTHHUKOB;

- OpaTh Ha ccOsl MHUIUATHBY B
OpraHu3aIi COBMECTHOTO
JICHCTBUS (EIOBOC JTUICPCTBO);

- OKa3bIBaTh MOIJICPIKKY U
COJICHCTBUE TEM, OT KOT'O 3aBHCHT
JOCTIDKEHHE eI B COBMECTHOM
NeSITeIbHOCTH;

- B IIpoIiecce KOMMYHHKAIINU
JOCTAaTOYHO TOYHO,
MIOCTICTOBATEIBHO U TIOJTHO
mepeaBaTh MapTHEPY
HE00X0IUMYI0 HHPOPMAIIUIO;

- BCTynaThb B AUaJIOr, Y4aCTBOBATb
B IUCKYCCUU W apryMEHTHPOBAThH
CBOIO MO3UIIUIO, BIACTh
MOHOJIOTHYECKON M
JIUAJIOTHYECKON (hopMaMu pedd B
COOTBETCTBHH C
rpaMMaTHICCKUMUA 1
CHHTaKCHIECKAMHU HOpMaMH
POIHOTO SI3BIKA.
Ilo3nasamenshule:

. - YMEIOT BBIOHPATh
CMBICJIOBBIC €CAUHUIIBI TCKCTA U
yCTaHaBJIMBATb OTHOLICHUA
MCEXIY HUMU,

- BJIAJICIOT OCHOBaMH peau3aliu
MPOCKTHO-KUCCIICI0BATEIBCKOM
NeSITeIbHOCTH;

- IPOBOJIAT HAOIIIOJCHHE 1
SKCIEPUMEHT O PYKOBOJICTBOM
YUUTEIS;

- OCYIIECTBIISIOT PACIIAPEHHBIN
HOUCK MH(OopMaImu ¢
UCIIOJIb30BAaHHEM PECYPCOB
6ubmmorek u aTepHETA;

- CO3/1aI0T M ITPe0OPa3OBHIBAIOT
MOACIN U CXEMBI U1 PCUICHUA
3ajay;

- OCYIIECTBIIIOT BBIOOP Hauboee
3¢ PEKTUBHBIX CIIOCOOOB
pelIeHus 3a/1a9 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. - BBIJICJISFOT
KOJIMYECTBEHHBIC
XapaKTePUCTUKU OOBEKTOB,
3aJIJaHHBIC CIIOBAMH;

. - BBIIEJISIOT
(hopManbHYIO CTPYKTYPY 33/1a4H;
. - QHAJIM3UPYIOT YCIOBHS
U TpeOOBaHHMS 3a]]a4H;

. - BBITIOJIHSIOT OTMCPAaIiH
CO 3HAKaMU U CUMBOJIAMHU;

. - CTPYKTYPHPYIOT
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3HAHMS;
o - OCO3HAHHO U
MPOU3BOJIEHO CTPOSIT PeUeBhIC
BBICKa3bIBaHHS B yCTHOU H
MMUCBMEHHOU (opMme;

o - BBLICJISIOT
(bopmynHpyIOT IpOOIEMY;
. - QHAJIM3UPYIOT OOBEKT,

BBIJIETISISI CYIIIECTBEHHBIE U
HECYIIECTBEHHBIC IPU3HAKHY;

. - COCTaBJIAIOT LIENOE U3
YyacTel, CaMOCTOSITEIIbHO
JOCTpanBasi, BOCIOTHSA
HEJIOCTAIOUINE KOMIIOHEHTBHI;

. - YCTaHaBIUBAIOT
MIPUYNHHO-CIICACTBEHHBIE CBS3H,
CTPOST JIOTUUECKHE IICTTH
paccyKaeHHid;

Bvinycknux nonyuum
603MOIICHOCb HAYUUMBCAL:

- OCHOBaM pe(IIEKCHBHOTO
YTEHHUS;

- CTaBUThH Npo0dIIeMy,
apryMeHTHPOBATh €€
aKTyaJIbHOCTB;

- CaMOCTOSTENIHFHO TPOBOANTH
HCCIIEIOBAaHUE HA OCHOBE
TIPUMEHEHHUST METOJIOB
HaOTIONCHNUS 1 SKCIIEPHMEHTA;

- OPTaHM30BHIBATh HCCIICOBAHUE
C LIEJIBIO IPOBEPKH HITIOTE3S;

- ZIe7IaTh yMO3aKJIIOUEHHs
(MHIYKTHBHOE U 110 aHAIOTHUH) U
BBIBOJIb HA OCHOBE
apryMEHTalHH.
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