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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOI POrPaMMBbl OCHOBHOTO 00IIIEr0o 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma 1o Xumuu Oa€T TPEACTABICHHUE O LENAX, OOIIeH CcTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIrO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE coepIKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEBHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUHU CJIYKUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEHICHUs TriIo0agbHBbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  yuyeOHOM  JIesITEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOMMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €QUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIInuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpelacTaBlieHUd 00 AIEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUSI O XMMUUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K
Hay4YHbIM METOJAaM IO3HAHUS MPU U3YYEHUHU BEIIECTB U XMMHUUYECKUX PEAKIUH, B



(dbopMUpOBaHUH U PA3BUTHH MMO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0e301macHOro o0paIieHus ¢ BeeCTBaMH B TOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsSI BAKHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HalpaBJCHHOCTh OOy4YEeHMs] Ha CHCTEMAaTHYECKOE IMpPUOOIIEHHUE
oOyyarommxcs K CaMOCTOSITENbHON IO3HABATEJIBHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh UX IPU PELICHUH MTPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOLLIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJbHEWUIIETO
oOy4eHus.

OO11ee 9rciio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUS XUMUU Ha YPOBHE OCHOBHOTO
oOmero o0pazoBaHusi, coCTaBisieT B 9 kiacce — 68 yacoB (2 yaca B Hegeno). [lo
WHIUBUyaIbHOMY yuyeOHOMY TutaHy: 9 kiacc — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUYEHUSA

9 KJIACC

BemnrecTBo u xXumu4eckasi peakiusi

[Tepuoanueckuii 3akoH. [lepuoguueckas cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KA U X COCTMHEHUN



B COOTBETCTBUH C IIOJIOKECHUEM »JJIEMEHTOB B llepumoguueckoin cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYCCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuys XuMuyeckux peakiyii Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYAaCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON peaKLuu. CocraBnenue YpaBHEHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKIUA C  HCIOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annoHbpl. MexaHu3M AuCCOLMAllUM BELIECTB C PAa3JIMYHBIMU BUIAMH
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii HOHHOTO 0OMeHa,
MOJHbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTUUECKON TUCCOIUAIINN.
KauecTBeHHbIe peakuiyu Ha UOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCI[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJIopua HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIIU OT
BO3JICMCTBUSI  pa3IMYHBIX  (H)AKTOPOB, HCCIEIOBAHUE  DJICKTPOIPOBOTHOCTHU
PacTBOPOB BEIECTB, ITPOIIECCa TUCCOLMAIIUN KUCIIOT, IE0Ueh U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJAEHUE OIBITOB, WIUTIOCTPUPYIOIIUX
MpPU3HAKK TIPOTEKAaHWsI pEeaKIMii HMOHHOro oOMmeHa (oOpa3oBaHHE OCalKa,
BBIZICICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIONUX MTPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHue, peakiuu pas3iioKeHUs,
COCJIMHEHHUS), pACIIO3HABAHME  HEOPTraHWYECKUX  BEIIECTB C  [OMOUIBIO
KAQ4ECTBEHHBIX PEAKIMI HA MOHBI, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.



HeMmeTanbl ¥ UX coOeTUHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HA MpUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMH, HeMeTalllaMu, uienodamu). XsopoBojaopod. ConsiHash KHUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, MpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHenmme XI0puabl U UX HAX0XKICHUE B
npUpoe.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOpOJ, CTpOEHHE, (U3HUYECKUE U
XUMU4Yeckue cBorcTtBa. OKCHIBI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlMH, JIEKAIIUEe B OCHOBE
IMPOMBIIUIEHHOTO CHoco0a MONy4YeHUs CepHOW KucioTbl. [IpuMeHeHue cepHOu
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJab(}ar-HOH.
HaxoxneHue ceppl U €€ COCOUHEHUN B INpupojae. XHMHUYECKOE 3arps3HEHUE
OKpY>KaroIlllel Cpelbl COECOUHEHMSIMH Cepbl (KHCIOTHBIE [OKIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPAIICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJlyuyeHue u npuMenenre. Conu aMMOHuS,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
VMOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ MOoJlydeHHe, (PU3MYECKUE U XMUMHYECKUE
CBOiicTBa (0OIIME Kak TMpEJCTaBUTENS KJlacca KHUCIOT U CHelupUYECKUe).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHMS B KQU€CTBE MUHEPAIbHBIX yI00pEHUT.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
NI, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIE
Moaudukauuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, GU3NYECKUE U XUMHYECKHUE CBOWMCTBA, MOJyYCHHE.
Hcnonp3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI0OPECHHIA.

O6mast xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. Y TJIepo, AJFIOTPOIHbIE MOIU(DHUKAIIUH,
pacnpocTpaHeHHe B NMpUpoAe, Gu3nueckue U XUMUYECKUEe CBOMCTBA. AJcopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepojga, HX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBbIE OPraHU3Mbl, [OJYyYEHUE U
npUMEHEHUE. DKOJIOrMYecKrue MpooOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (I1V),
rurnoTe3a TI00ATbHOIO MOTEIUIEHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U e€ coid, UX (PU3MUecKkrne M XUMHUYECKHE CBOMCTBA, MOJy4YEHHE U



npumeHenne. KadecTBeHHass peakius Ha KapOoHaT-umoHblL. Mcmons3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH B CETbCKOM XO03SHCTBE.

[TepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He)PThb),
OPOAYKTHI WX TepepaboTku (OEH3WH), UX pOJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, Oelkax, yrieBojgax — U X
poid B OKM3HM UeloBeKa. MarepualibHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npumeHenue. CoemMHEeHMs KpeMHUS B mpupojie. O0mue npenacTaBiIeHus 00 OKCHIe
kpemHust (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOTO  MCIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOJIOJCHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKalmue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
TaJIOTCHOB M WX COCIWHEHWU (BO3MOYKHO HCITOJIb30BAaHUE BHICOMATEPHAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYECHNUE XUMHUUECKIX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KaUYeCTBCHHOW PEaKIMU Ha CyJIb()aT-noH M HAOMIOJACHNE TTPU3HaKa e
POTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYeCKMMH CBOWCTBaMU a3oTa, ¢ochopa U HxX
COEIMHEHUI (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3iiaMu a30THBIX
u hochopHBIX ynoOpeHUM, moaydyeHue, cooOMpaHre, paclio3HaBaHHE M M3YUYCHUE
CBOICTB aMMHaKa, IPOBEACHHEC KAYECTBCHHBIX PEAKIMH HAa HOH aMMOHHS U
dochaT-uoOH W H3yYEeHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HW3YYCHHE MOJIeNie KPUCTAUIMUYECKUX pEemEToK anmasa,
rpadura, dymiepeHa, O3HAKOMJICHHE C TPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyIIAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYYCHUE,
coOupaHue, pacrio3HaBaHUE M U3yUYCHHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJIEHWE C TPOAYKIIMEH CHIMKATHOW MPOMBIITUICHHOCTH,
pEIIeHNe SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxHehIme HeMeTaulbl U HX
COEJIMHEHUSD.

MeTtasniibl 1 MX COeUHEHUS



OO011ast XxapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxenus B llepmogmdeckor cucreMe XuMHUecKUX 3yemeHToB [[. U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHEe MeTauioB. Meraminueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarpspkeHU MeTtawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
criocoObl mosydeHus MeTtaioB. [loHsTHEe O KOpPpO3WU METaIOB, OCHOBHBIE
CTHIO0COOBI 3aIUTHI UX OT KOoppo3uu. CIiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTamibl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKUX
sanemeHntoB . M. MenaeneeBa, CTpOCHHE UX aTOMOB, HaXxOXXJICHHUE B IPHUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TUJIPOKCUABl HaTpus MW Kanuda. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuili HW  KaJblMW: TIOJIOKEHHE B
[Teproanueckoit cucteMe XxuMru4ecKkux 3yeMeHToB [1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HAXOXJeHNE B pupoje. PU3nUecKkue U XUMUYECKHE CBOWCTBA MarHus 1
KaJibIIusl. BaxkHeiime coefuHeHus! KanbIus (OKCUI, TUIPOKCU/I, coJn). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHUS.

AnoMHHMIL: TI0JIOKEHUE B [Ieproanyeckoil CUCTEME XUMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOXKJIECHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenue B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MenngeneeBa, CTpOCHHE aTOMa, HAaXOXKJAeHUE B mnpupoae. Dusnyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, ruapoKcuabl U conu xenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYE€HHE  PpE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIUg W HaTpusl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS XKeJe3a B KHUCIOPOJE
(BO3MOXXKHO  HCIIOJIb30BAaHHWE  BHUJIEOMATEpPUANOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHbBIX PEAKLIUii HAa MOHBI: MAarHus, KaJlblHs, aTIOMUHUS, ITUHKA, sxkere3a (1)
u xenesa (II), menu (I), HaOmromeHUE W OMHMCaHUE TMPOIECCOB OKpaIlTWBaHUS
IJJaMEHH MOHAaMU HATpus, Kajlusg M KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEA0BaHE aM(D)OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUA [IMHKA, PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxnenmue
METAJUJIbl U KX COCIUHEHHUSD.

XuMHA U OKPYKaKLIas cpeaa



BemecTtBa m marepuanbl B IOBCEAHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomib mnpu
XUMUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeuecTs, nanee — [1JIK). Poias xumun B perieHrn 3KoJI0rHueCcKuX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmnsanpss MeXOpeIMETHBIX CBS3€M NpHU WM3YYEHMM XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbIM (DAKT, rUmoTe3a, 3aKOH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaJl0aKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, POBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCBHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHUSI XUMHUU B E€IUHCTBE Y4eOHOU U
BOCTIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUHUCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYarOITUXCSI.



JIN4HOCTHBIE  PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHCHTAMA U
pacIIMpeHne OTBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHHUS

IIEHHOCTHOT'O OTHOIIICHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJICIHUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HWH(MOpMAIUEH O
MEePEIOBbIX JOCTHUKEHUSIX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TIpaBWIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIICCTBEHHO
MOJIC3HOM,  y4eOHO-MCCIeAOBaTEILCKOM, TBOPYECKOW MW JIPyTMX  BHJAX
JeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHM MAEATEIbHOCTH IpHU
BBITIOJITHCHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUH XUMHUYCCKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIITY B TIPOIIECCE 3TON YIeOHOM eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEACHHUE M IOCTYIKH CBOMX TOBAPHUILEH C IMO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIICICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYCCKHEC TIPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHON KapTHHBI MHpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS IIPUPOJbLI, B3aUMOCBS3SX 4YeJOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBHI, HAIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMHH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0/IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHMMH CPEJCTBAaMH HMH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYECHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM
NEATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOY4YEHUS B
JIaJbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPeOICHUS alKOTOJIs1, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATHbHOU KU3HM,



5) TpyA0BOr0 BOCTIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3YUeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXXEHUE K TPYAY U PE3yJbTaTaM TPYJIOBOM JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM [0  XMMHMM, OCO3HaHHBIH  BBIOOp
VH/IMBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeIHOM TPOo(eCCHOHATBFHON AEATEITbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHHM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) IK0JI0THYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyILECTBOBaHMUS, MOHMMAaHHUE IIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nyecKoMy M TCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJI O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallMsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TTOBBIIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH MX pEelIeHHs] MOCPEACTBOM METOAOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COLMAJIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIIEIAIOT 3HAYMMBIE IS
(GbopMUpPOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TPUHLIHII,
runore3a, Qakt, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCITIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 3TUX NMpeAMETOB (OPMUPOBATH MPEJICTABICHUE O LIETOCTHOM
HAayYHOW KapTHHE MUpa, U YHUBEpCAJbHbIE yueOHbIE AecTBUS (TIO3HABATENIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpbIE OOecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHMI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHATHIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUIM, BEIOMpATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALKUN XUMUYECKHUX BEIIECTB M XMMHUYECKHX pEaKLuH,
YCTaHaBIMBATh IPUYMHHO-CJEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Y4EHMs,
CTPOUTbH JIOTUYECKUE PACCYXkIECHUS (MHAYKTUBHBIE, AEIyKTUBHBIE, 110 AHAJIOIHUH),
JienaTh BbIBOJIBI M 3aKIIFOUEHHS;



YyMEHHE TMPUMEHSATH B TMPOIECCEe NO3HAHUS TNOHATUA (TIPEAMETHBIE H
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKass QopMmysia U YpaBHEHHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbIX MPOLIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKKE B Ka4€CTBE OCHOBBI I (POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIIEOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
pPa3JIMUHBIX BUJOB U (POpM MpeICTaBICHUS, MTOTYy4YaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUUYECKOTO COJACpP>KaHUs, CIPaBOYHbIE
nocoOusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHUE MPUMEHATHh PA3IUYHbIE METOJbl U 3aMPOChl MPU MOUCKE U OTOOpE
uHpOpMaIIMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX [Jii BBITIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a7]a4 OMPEIeIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOMPATh ONTUMANIBHYIO (POpMY MpeAcTaBiIeHUSI HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d HECJIOKHBIMU CXeMaMH, Jrharpammamu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENLCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35WCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILICH IPUPOLHOMU
Cpelbl.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1elCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Maiora u (Mim) JUCKYyCCUM) MO CYIIECTBY
oOcyxnaemMol TeMbl, (OpMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a/1a4u;



YMEHUS  TPENCTABIATh  TOJYYCHHBIC  pEe3yJbTaThl  IMO3HABATEIILHOMN
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
PE3YNIBTATOB BBITIOJHEHUS XUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEILHOH W HMCCIIENOBATEIbCKOM  JACATEIBHOCTH  TPH  PCIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBUM, OINpeAeIeHHe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSTEIILHO OMPEEIATh IENH ACATCIbHOCTH, TUIAHHPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSITCIIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBHM TIPA BBINOJHEHUM 33aJaHAM C YYETOM
TIOJIYYCHUSI HOBBIX 3HAHWW 00 M3Y4aeMBbIX OOBCKTAX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYECHHOTO pe3yJibTaTa 3asBJICHHON IE€IH, YMEHHE
HCITI0JIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB MO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g TPeAMETHOH o01acTh  «XHUMHS», BB
NEATEILHOCTH IO  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HWHTEPIpPETAINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PAa3IMUHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

e PACKpBIBaTh CMBICT OCHOBHBIX XHUMHWYCCKUX TIOHSITHH: XUMHYCCKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYIECKasi CBSI3b, TETIIOBOU A(dEKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJIUTBI, DJICKTPOJIMTHYSCKAS JTUCCOIHMAIINSA, PEaKIMH HOHHOTO
oOMeHa, KaTanu3aTrop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE, AJUIOTPOTIHS,
aM(pOTEPHOCTb, XUMUYECKas CBSI3b (xoBaneHTHas, MOHHAS,
MeTajuInyecKas ), KpucTaInyecKas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOH peakiuu, MPEeebHO JOMYCTUMAas KOHIIEHTpalus
ITJIK BemiecTBa;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIONB30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBiIeHHS (GopMyll
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEIATh BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOLO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnaMm, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETauIMuecKas) B HEOPraHMYECKUX
COCJIMHEHUAX, 3apsi/i MOHA MO0 XUMHUYECKON (opMyie, XapakTep cpelibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
tabnuunyio Gopmy [lepuoanydeckoil cucTeMbl XMMHUYECKHX SJIEMEHTOB:
paziuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» M «1modoyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOINYECKON TAOIULE, C YNCTOBBIMH
XapaKTEePUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YWCIO DJEKTPOHOB M paclpesiesieHHe UuX 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAUMHEHUH B Mpelesax MajblX NEPUOJI0B U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMIME W CHeNUuPUIECKHe XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTABJISITH YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUuin
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO »3JeMeHTa Mo (opMmyse COeAUMHEHUS,



MacCOBYIO JIOJIO BELIECTBA B pACTBOPE, TPOBOIUTH PACUETHI [0 YPABHEHUIO
XAMHUYECKON pEaKIuy;

cO0JII01aTh TIPaBHIIa TOJIB30BAHUS XUMUYECKOM MOCYI0M U J1aOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpallleHus C BeEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJIHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yTriaeKkHucIioro rasa);

MPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUA-, WMOAMI-,
kapOoHat-, ocdar-, cuiaukar-, cyiabdar-, THIAPOKCUI-UOHBI, KAaTHOHBI
AMMOHHSA W HMOHBI HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMATU3AIINIO, BBISIBJICHUE IPUYUHHO-
CIIEJICTBEHHBIX CBSA3EH — I M3y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKUX
peakiuii, eCTEeCTBEHHO-HayYHbIe METOABl IIO3HAHUS — HaOIO/ICHNE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE
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Pa3gea 2. HemeTaaabl M HX COAUHEHUA

Oo6mas
XapaKTEepUCTUKA bubnnoreka [HOK
2.1  XUMHUYECKHX 2 1 https://m.edsoo.ru/7f41a6
sieMeHToB VIIA- 36
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OO6mas
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