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HOACHUMTEJBHASA 3AIITMCKA

[Iporpamma 1o XuMuu Ha YpoBHE OCHOBHOTO 00I1Iero 00pa30BaHus COCTABIICHA
HAa OCHOBE TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MpOrpaMMbl OCHOBHOTO 00mIero obpaszoBanus, npexacrasieHHbx B PI'OC 000, a
Takke Ha OCHOBe (enepanbHON paboyell MporpaMMbl BOCHUTAHUS U C YYETOM
KOHIIETIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUS» B 00pa30BaTeIbHBIX
oprannsauusx Poccuiickon denepannn.

[IporpaMmma mo xumuM Aa€T TPEACTaBICHHE O LEsIX, OOIIEeH CTpaTeruu
00y4eHMsI, BOCIIUTAHUSA U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YUEOHOrO MpEaAMETa,
yCTaHaBIUBAET 00sA3aTEIbHOE MPEIMETHOE  COAEpXkKaHHE, IpeayCMaTpUBAET
pacupesnesieHue €ro Mo KijaccaM M CTPYKTypHUpOBaHUE [0 pas3AellaM U TeMmam
porpaMmMbl MO XUMHUHU, ONPEIEISeT KOJIMYECTBEHHbIE M  KaYECTBEHHBIE
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh H3yYEHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKA y4eOHOTO
polecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0Yy4arouIuxcs, OINpEAessieT BO3MOXKHOCTU
opeaMeTa s peanu3aluu  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TAKXKE
TpeOOBAaHMI K pe3ynbTaTaM 00y4YeHUs XMMHUHU HAa YPOBHE L€ W3yyeHus MpeaIMeTa
U OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON JEATEIBbHOCTH OOYydarolerocs Io
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWEe XHUMHHM CIIY’)KUT OCHOBOM i (DOpPMUPOBaHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero nNpeAcTaBiIeHU 0 MaTepPUAILHOM €UHCTBE MHUPA, BAKHYIO POJIb
UTPalOT POPMUPYEMBbIE XUMHUEN NPEICTABICHUS O B3aMMOIPEBPAICHUSX SHEPTUH U
00 DSBOJIOLMHU BEIIECTB B NPUPOJE, O MyTSAX pelIeHUs TI00albHBIX MpodieM
YCTOMYHBOTO PA3BUTHUS YEJIOBEUYECTBA — CBIPHEBOW, DHEPIETUUYECKOM, MMHUILIEBOU U
AKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuyenne xumun:

CHOCOOCTBYET pean3alui BO3MOKHOCTEH ISl CAMOPa3BUTHS U (POPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4yeOHOM  JesTEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEOBATENbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B PO(HECCUOHATIBLHON ACSITEIbHOCTH;

3HAKOMHUT CO CHeUM(UKOW HAYYHOTO MBIIUICHUS, 3aKjIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYarOLUXCsl;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHHSM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTHMYECKOE
oOpa3zoBaHHe 00YJaIOMUXCS.



Jlanubple HampaBiieHUss B OOYYEHUHM XUMHUHU OO€CIeYMBAIOTCS crenupuKon
colepKaHusi ~ y4eOHOro  MpeAMeTa,  KOTOPbIM  SIBJISETCS  MeJaroruyecku
aJIalITUPOBAHHBIM OTpaXCHHEM 0a30BOM HAyKH XMMHH Ha OMPEEIEHHOM dSTamne eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl ME€PBOHAYAIBHBIX TMOHSITHH XHMHH, OCHOB
HEOPraHMYECKOM XMMHH W  HEKOTOPBIX  OTACJIBbHBIX 3HAYUMBIX  IOHSATHM
OPTraHUYECKON XUMHH.

CrpykTypa cojaepx’aHUsi NPOrpaMMbl IO XUMUU CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnonaxoaa kK €€ usydyeHuto. ColepKaHHE CKIAAbIBAETCA W3 CHCTEMBI
NOHATUA O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMbI MOHITUH O XMMHYECKOMN
peakuur. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpraHU30BaHbl MO MPUHUUITY
ITOCJIEAOBATEIBHOTO PA3BUTHs 3HAHWM HAa OCHOBE TEOPETHUYECKHUX ITPEICTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanueckoro 3akoHa J[. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— NPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMN BEIIECTB B paCTBOPaX.

TeopeTnueckne 3HAHUSA  PACCMATPUBAIOTCA HA  OCHOBE  OMIIMPHUYECKHU
MOJIYYCHHBIX M OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT OJHOTO
YPOBHS K JPYTOMY, BBITIOJHSS (QYHKIUUA OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS M BO3MOYKHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U IOIYUYEHHS] U3y4aeMBbIX
BEILIECTB.

OcBoeHue mporpaMMmbl O  XUMHUU  CIHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEJACTABJIEHUS] O XUMUYECKON COCTABIISIOIICH HAYyYHOM KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW MPUPOJbI, [IEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAaHHIO M METOJlaM
ITI0O3HAHUS B Hayke. M3yuenne XuMum mpouCXOIUT ¢ IPUBJICYEHUEM 3HAHUN U3 paHee
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaromui Mupy», «buosorus. 5—7 kiaccb» u
«@u3uka. 7 Kmace».

[Ipu M3yyeHnn XUMUU MPOUCXOIUT (HOPMUPOBAHKE 3HAHUIM OCHOB XUMHUYECKON
HayKH Kak OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON AesITeNbHOCTU
YeJlioBeKa M KakK OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KYyJBTYphl. 3ajladya y4eOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUUECKUX 3HAHUN — Ba)KHEUIIIHUX
(dakToOB, MOHITHI, 3aKOHOB U TECOPETUUYECKUX IOJOKEHUN, TOCTYIMHBIX 0000IEeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B MPUOOIICHUH K HAYYHBIM METO/IaM
MO3HAHUS TP W3YUYCHHHM BEIIECTB M XUMHUYECKUX PeaKiui, B (HOPMUPOBAHUHU U
Pa3BUTHM MO3HABATENbHBIX YMEHHN U UX MPUMEHEHUH B Y4eOHO-TI0O3HABATEIILHON U
y4eOHO-HMCCIIEIOBATENbCKON  JIESITEIbHOCTH, OCBOCHHUM TMpaBuUil  0€30MacHOro
oOpalieHus C BEIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy m3ydyeHHH XMMHU Ha ypOBHE OCHOBHOTO OOINEro OOpa30oBaHUS Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1IeJIU, KaK:



— (QopmMupoBaHHME HMHTEJUIEKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPHUHSATHIO PpELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HamnpaBJIEHHOCTh 00YYEHUS Ha CHCTEMATHUECKOe MPHOOIeHNne 00yJatomnuXCs
K CaMOCTOSITENIbHOM MO3HABATEIBbHOM JESITENbHOCTH, HAYYHBIM METO/JaM TO3HAHMUS,
(bOopMHUPYIOUTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieuyeHue YCIOBUN, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIUMUCS
OMbITa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHUS W CaMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEpPCAJbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JACSITEIBHOCTH;

— (QopmupoBanue o00mel (GYHKIMOHATBLHOM W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YUCJI€ YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPY>KAIOILIETO
MUpa, UCIIOJIb3YS 3HAHUS U OTIBIT, MOJTYUYCHHBIC IPU U3YUCHUH XUMUH, IPUMEHSITH HX
MIPH PEIICHUH TPOOJIeM B TIOBCEIHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (popmupoBaHue y 00yyaroUMxcsd F'yMaHUCTUUYECKUX OTHOILIEHUH, TOHUMaHUS
[IEHHOCTH XWMHUYECKHX 3HAHUH i1 BBIPAOOTKM SKOJOTHYECKH II€IeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM EATEIHHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBBS
Y OKPYKaroLIel NpUPOJIHON CPENbI;

— pa3BUTHE MOTHBAIlUM K OOYUYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO HU
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU
K OCO3HAHHOMY BBIOOPY MpOodUIIsS U HATPABICHHOCTU JATbHEHIIIET0 00yUeHuUs.

OO111ee YnCiIo 4YacoB, OTBEIEHHBIX JUISl U3YYEHUS] XMMHUU Ha YPOBHE OCHOBHOI'O
oOmero oOpa3oBanus, cocraBiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COAEPXAHUE OBYUYEHUA

9 KJTACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepuoanueckuii 3akoH. Ilepuoguueckass cucreMa XMMHYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B WM3MEHEHUU CBOICTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJIbIUSA U UX COCAMHECHUN B
COOTBETCTBHM C TOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cucTeMe U CTpOCHHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW PEIIETKU U
BHJla XUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.



Knaccudukanus XUMHYECKUX PEaKIM 10 Pa3IMYHBIM IpU3HAKaM (IO YUCITYy U
COCTaBy YYacCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIIIOBOMY 3(h(DEKTy, 10 U3MEHEHUIO
CTETICHEW OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajin3aTopa). JK30- U 3HJA0TEPMUUECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonatue o ckopocT XuMHUeckod peakiuu. lloHsiTHe 00 0OOpaTHMBIX U
HEOOpaTHUMBIX XMUMHYECKHX peakuusax. [IoHSATHEe O TOMOTEeHHBIX M T'eTePOr€HHBIX
peakiusx. [lonstie o xatamuze. IloHsTHE O XMMHUYECKOM paBHOBecHU. DaKTOPBI,
BIUSIONIME HA CKOPOCTh XWUMHUYECKOM peaKIMH M TOJIOKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEaKIIUH, AIIEKTPOHHBIN OastaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOM peaKkIui. CocraBieHue ypaBHEHUMN

OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUMHA €  HCIOJIb30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust dIEKTPOIUTUYECKOW AUCCOLMALNH. DIJIEKTPOJIUTHI U HEANEKTPOJIHTHL.
Kartnonbl, aHnOHB. MexaHW3M JAMCCOLMALMM BELIECTB C Pa3IMYHbIMU BHJIAMHU
xuMuueckol cBs3u. Crenens auccouuanuu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakuun moHHOro obmeHa. YClIOBHSI MPOTEKAHUSI pPeaklMii MOHHOrOo OOMEHa,
IIOJHBIE W COKpAalIEHHBIE WOHHBIE ypaBHEHHMs peakuuid. CBOWCTBAa KHCIIOT,
OCHOBaHUH U COJIEl B CBETE MPEACTaBICHUN 00 3IEKTPOIUTUYECKON TUCCOLMALIUU.
KadecTBeHHbIE peakuny Ha HOHBL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX
BELIECTB — METAUVIOB M HEMETaUIOB (rpaduTa M anmasza), CJIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT
BO3CHCTBUS pa3IMYHBIX (PAKTOPOB, UCCIEIOBAHHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, Ipollecca JAMCCOLMALMMU KHUCIOT, IIejdoued U cojieil  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUACO MATEpUANIOB), MPOBEICHHE OIbBITOB, WJUTFOCTPUPYIOUIUX
MPU3HAKU MPOTEKAHUs PEaKLUi MOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE
rasza, oOpa3oBaHHE BOJIbl), OMbBITOB, WLUIFOCTPUPYIOIIUX MHPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKUUN (TOPEHHE, pEaKIUH pPa3JIoKEHUs, COECIUHEHHUS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C MOMOUIBI0 KAaU€CTBEHHBIX PEaKIUi Ha
MOHBI, PEIlIEHNE IKCTIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl u MX coeiMHEHUA

OOmass xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX
BELIECTB — I'AJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA IPUMEPE XJ1opa (B3aUMOJEHCTBUE C
MeTajllaMHM, HeMeTajulaMH, Iiejnodyamu). XiopoBoaopod. ConsiHas KHCIIOTAa,
XMMHUYECKUE CBOMCTBA, OJy4YCHHUE, IPUMEHECHUE. JIeliCcTBHE XJI0pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeKa. BaykHelme XJIopuIibl U X HaX0XKIECHUE B IPUPOJE.

O6mass xapaktepuctuka smemMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHne M (U3MYECKUE CBOMCTBA



IPOCTBIX BELIECTB — KUCIOPOJA U CEPbl. AJNIOTPONHbIE MOAU(PUKALIMN KUCIOpOAa U
ceppl. XuUMHUYECKHE CBOMCTBa cepbl. CepoBONOPOA, CTpOEHHE, (UBNYECKUE U
XUMUYeCKue cBoicTBa. OKCHABI Cepbl KaK MNPEICTABUTEIN KHUCJIOTHBIX OKCHIOB.
Cepnas kucioTa, pU3MUYECKHEe U XUMHUYECKHE CBOMCTBA (OOIIME KaK MpeaCTaBUTEIs
Kjacca KHUCJIOT U creuupuyeckue). XUMUUYECKHE peakluu, JieXkallue B OCHOBE
IPOMBILUIEHHOTO Clloco0a TMOJy4YyeHUs CepHOM KHUCIOThl. IlpuMmeHeHue cepHOM
kuciaoTel. ConM CepHOM KHCIOTHI, KAauyeCTBEHHAas peakuus Ha CyJab(ar-uoH.
Haxoxnenue cepsl M €€ coenMHEHUMHM B TpUpoJe. XUMHUYECKOE 3arps3HECHHE
OKpPYXaIOILEH Cpeibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE JOXKAM, 3arpsA3HEHUE BO3AyXa
1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHHUSL.

OOmiass xapakrtepuctuka 3i1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHSA
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, pacHpoCTpaHEHUE B NPHUPOJE,
¢u3nueckrue U xuMudeckue cpoiictBa. KpyroBopor a3ora B mpupoge. AMMHUAK, €ro
(u3NUecKue U XMMUYECKUE CBOMCTBA, MOdMyYyeHUue U npuMeHenue. Conu aMMOHUS,
X (U3NYECKUe U XMMHYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THasl KHUCIIOTa, €€ TojydyeHue, (PU3MuecKue U XUMHUYECKHE
cBoicTBa (OOIlIME Kak MPEICTaBUTENs Kjacca KHUCIOT U crenuduyueckue).
Hcnonbs3oBaHrne HUTPATOB U COJIEW aMMOHUS B KaU€CTBE MHUHEPAJIbHBIX yIOOPEHH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSAMHU a30Ta (KUCIOTHBIE
JIOXKIHW, 3arpsA3HEHUE BO31yXa, IOYBbl M BOMOEMOB). Docdop, amIOTPOIHBIE
Moudukaimu Gocdopa, pusrueckue u xumudeckue corcrsa. Oxcua pocdopa (V)
n (Qochopnas kucinora, (HUIMUECKUE U XUMUYECKHE CBOMICTBA, IOJIyYECHHE.
Hcnonb3oBanue pochaTtoB B KauecTBE MUHEPAIbHBIX YAOOPEHUH.

O6mrast xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIEepoJ, alIOTPONHbIE MOAU(UKAIIIH,
pacnpocTpaHeHue B MpUpoe, PU3NYECKHEe W XMMHYECKHE CBOMCTBA. AACOpOIus.
Kpyrooport yriepona B npupoae. OKCuabl yraepoa, ux pu3nyeckre 1 XuMHYECKHe
CBOMCTBa, JEHCTBUE HA JKMBBIE OPraHU3Mbl, TOJYy4Y€HHE U NPHUMEHEHHE.
DKoJyioruueckre MpooOsieMbl, CBs3aHHBIE ¢ oOKcugoMm yriepoaa (1V), rumoresa
TJI00QJBPHOTO TIOTEIUICHUS KIIMMata, MapHUKOBBIA 3P GdeKT. YToiabHas KUCIOTa U e
coiid, uX (u3Myeckue W XHUMHYECKHE CBOWMCTBA, MOJyYE€HHWE U TNPHUMEHEHHE.
KauectBenHnas peakuusi Ha KapOoHaT-uoHBI. Vcrnonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAaX KAaK O COCAMHEHHUSX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTHIIEH, 3TaHOJ, TJIUMLUEPUH, YKCyCHasi KUCIOTA).
[IpupoaHbie HCTOUHUKHU YTIIEBOJOPOAOB (YroJib, IPUPOAHBINA Ta3, HEPTH), TPOLYKTHI
ux mnepepaboTku (OEH3WH), WX poOJb B OBITY M NIpOMbIIUIEHHOCTH. [loHsTHe O
OMOJIOTMYECKH Ba)KHBIX BEUIECTBAX: KUPAX, O€JIKax, yrieBOAaX — U UX POJIU B KU3HU
4eJioBeKa. MareprainbHOE €IMHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢usnyeckue © XHUMUYECKHUE CBOMCTBA, IOJyuY€HUE U
npuMmeHenue. CoennHeHuss KpeMHUs B npupoje. O0mue npeacTaBieHus 00 OKcHe



kpemaust (1V) u kpemuueBoit kucinore. CUIMKAThI, UX HMCIOJIb30BAaHUE B OBITY, B
IPOMBIIIJICHHOCTH. Ba)kHEWIlIne CTpOUTENbHBIE MAaTepHalbl: KEpaMuKa, CTEKIIO,
1eMeHT, OeroH, xene300eToH. [IpobrmeMbr  G€30mMacHOTO  HMCIOJIB30BAHMUS
CTPOUTENHHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepuMenm:

U3y4YeHHEe 0O0pa3llOB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJSHOM KHCIIOTHI,
IIPOBE/ICHUE KaYECTBEHHBIX PEAKIUN HA XJIOPUJ-UOHBI U HAOIIOICHHE TTPU3HAKOB UX
MPOTEKAHMS, OMBITHI, OTpaXKkarolre (PU3NYECKUEe U XMMUUECKUE CBOMCTBA raJOT€HOB
U UX COEAMHEHUH (BO3MOXHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIICHHE C
oOpasliaMu XJIOpUAOB (TaJOT€HHU]IOB), O3HAKOMIIEHHE C O0pa3naMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXHO MCIOJB30BaHUE BUJEOMATEpUATIOB), HAOIIOICHHE
mpoiecca OOYIIMBaHMS caxapa IOJ JEHCTBUEM KOHUEHTPHUPOBAHHOM CEpHOM
KHCJIOThl, W3YY€HUE XHUMHYECKHX CBOMCTB pPa30aBJICHHOM CEpHOM KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOM peakiu Ha cyib(paT-uoH M HaOJIOJIEHHUE MpU3HAKA €€
pPOTEKaHMs, O3HaKOMJIEHHE C (U3MYEeCKMMU CBOMCTBaMU a3oTa, (ochopa um ux
COCIMHEHUI (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUAJIOB), 00pa3liaMy a30THBIX U
dbochopHbIX yaoOpeHuid, MoIyuyeHHe, coOupaHue, paclo3HaBaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, IPOBEJECHNE KaueCTBEHHBIX peakinii Ha HOH aMMoHUs U docdar-
VOH U U3yYECHHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeAbl0 (BO3MOXXHO HCIOJB30BAHUE BUICOMATEPUAIIOB),
U3y4YeHUE MOJIee KpUCTAUIMUECKUX pemeToK anmasa, rpadura, dynepeHa,
O3HAKOMJIEHUE C MPOLECCOM aacopOLMU paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
VIIEM U YCTPOWCTBOM MPOTHBOTa3a, MOJy4YyeHUE, COOMpaHue, pPacrno3HaBAHHUE H
U3YUYEHHUE CBOWMCTB YIJEKUCIOr0 Ta3a, MPOBEIACHHWE KAYeCTBEHHBIX pEaKlIHUil Ha
KapOOHAT M CUJIMKAT-UOHBI U M3yUYEHUE MPU3HAKOB MX MPOTEKAHMSI, O3HAKOMJIICHUE C
MPOAYKIMEH CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4
1o teme «BaxkHeiilve HeMeTamuIbl U UX COEAUHEHUS.

MeTa/sibl 1 MX COeIMHEHUS

OO011ast XapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU MX
nosoxkenus B [lepuoanueckoit cucreme xumudeckux siemeHToB . M. Menneneesa
U cTpoeHust atoMoB. CTpoeHne MeTaiioB. MeTaminyeckasi CBSI3b U MeTaJNTn4YecKas
KpUCTAJNIMYECKAsT PEMETKA. OJEKTPOXUMUYECKUN PSAJ HANpsSHKEHWM METaJuloB.
dusnueckre W XUMHYECKHE CBOWMCTBAa MeTauioB. OOmme crnocoObl MOTy4YeHUs
MeTtauioB. [loHsTHE O KOPpO3UM METAUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, AIOPATIOMUHUHN, OpOH3a) U WX NMPUMEHCHHE B
OBITY U IPOMBIIIICHHOCTH.

[lenounble MeTayuibl: nosnoxeHue B llepuoanueckoil cucTeMe XUMHUYECKHX
anemeHToB [[. M. MenaeneeBa, CTpO€HHME HX aTOMOB, HAXOXJIECHUE B MPHUPOJIE.
du3znyeckue U XUMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus W Kanus). OKCUIbl U
TUAPOKCUIBI HATpUS U Kaind. [[puMeHeHre EeT04YHbIX METAIIJIOB U UX COCTMHEHUM.



[I{eoyHO3E€MENbHBIE ~ METAJUIBI  MAarHUi W KalbLM:  TOJIO)KEHUE B
[lepuoanueckon cucreme xumuueckux sneMeHToB . M. MenaeneeBa, cTpoeHne ux
aTOMOB, HaxXO0XJeHue B mpupojac. OU3NYeCKue U XMMUYECKUE CBOMCTBA MAarHusi W
Kanblus. Baxuelime coeTMHEHUsT Kanblus (OKCUA, TUIPOKCUI, cOH). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AnroMuHUN: nosiokeHne B llepronnueckoil cucTeMe XMMHYECKHUX AJIEMEHTOB
. 1. MeHnneneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B Ipupone. Dusndeckue u
XUMHUYECKHE CBOWCTBA alOMHUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
AJFOMUHMUSL.

Keneso: nonoxenue B [leproanueckoil cuctreMe XUMUYECKUX 351eMeHToB [1. .
MeHnneneeBa, CTpOEHUE aTOMa, HaX0XkKAeHUE B npupoae. PU3ndeckrue U XUMUYECKHUE
cBoMcTBa kene3a. Okcuawl, ruapokcunbl U conu keneza (I) m xeneza (1), ux
COCTaB, CBOVCTBA U ITOJyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0O0pa3llaMd METaUIOB M CIUIaBOB, HX (HU3UYECKUMU
CBOMCTBaMHU, U3yUYEHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO HCIIOIH30BaHUE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUSI OKCHAAQ KajblUsl WM HATPUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
AKECTKOM BOJIBI, MPOIECCa TOPEHUS JKeJie3a B KUCIOpoie (BO3MOXKHO HCIOIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMil Ha WOHBIL:
MarHusi, Kajbllus, aaroMuHus, ruHka, skenesa (1) u xenmesa (I), memu (1),
HaOJI0/ICHUE U OTNMCAHUE MTPOIIECCOB OKPAIIMBAHUS TJITaMEHU MOHAMU HATPUsI, Kallus
U KamblMs  (BO3MOXKHO  HCIIOJB30BaHUE  BHUIEOMATEpUANIOB), HCCIICIOBAHUE
aM(OTEPHBIX CBOMCTB THAPOKCHUJIA AITIOMUHUSA W TUIAPOKCHIA IIMHKA, DEIICHUE
JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaKHEeHIIre METAJIbl U UX COCIUHEHUS.

XHUMHS M OKPY:KaoLIas cpeaa

BemecTtBa M Marepuasibl B ITOBCEIHEBHOM JKW3HM 4YeJOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUUYECKUX peakuuii B ObiTy. IlepBasi momomis mpu
XMMHUYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyKarollel cpeabl (mpelenbHast JOMyCcTHMast
KOHIIeHTparus BemiecTB, gaidee — [1JIK). Ponb xumuu B pelieHHH 3KOJIOTUUECKUX
npoosieMm.

XumuuecKkuii IKChepumenm:

n3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABbl METAJIOB, TOJUMEPHBIC
MaTepuabl).

Meostcnpeomemnmnule ceazu

Peanuzanus MeXnpeaMETHBIX CBA3€M NpU HM3YYEHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 MCIOIh30BAHNE KaK OOINUX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK MW TMOHATHUM, SBJSAIOLIMUXCS CUCTEMHBIMU JUISl OTHAENIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.



OOme ecTeCTBEHHO-HAyYHBbIC MOHATUS: HAy4yHbIH (hakT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KJIacCUpUKAIMsI, MEPUOJUYHOCTh, HaOII0NeHue,
HKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHE, MOJICIIb, SBJICHNE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MaTepPHAIbI.

dusnka: Marepus, aToM, JIEKTPOH, MIPOTOH, HEUTPOH, NOH, HYKIIUA, U30TOIHI,
PalnOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUYECKUI 3apsij, POBOTHUKH,
HOJYIIPOBOIHUKY, AUIIEKTPUKH, (POTORIEMEHT, BELIECTBO, TENI0, 00BbEM, arperatHoe
COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PAaCTBOPHUMOCTb, KpUCTAJUIMYECKas peléTka,
CIUIaBbl, (PU3UUECKHUE BEIMYUHBI, SAUHHUIIBI U3MEPEHUsS, KOCMUYECKOE MPOCTPAHCTBO,
IUTaHETHI, 3BE37b1, CoNHIIE.

buonorusi: ¢orocunTes, npixanue, Ouochepa, 3KOCUCTEMa, MHHEpaJIbHBIC
yIoOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TOPOAbI, IOJIE3HbIE
HCKOTIaeMblIe, TOIUIHBO, BOJHBIE PECYPCHI



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT IMpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BATENbCKOU
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3inyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHMUS, NOHUMAaHUE [IEHHOCTU 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M MyTell HUX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJOM IMpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH TPU  PEHICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jlaraéMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccuukanus peakuuid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSIpHAs KOBAJICHTHAS CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJCHHS (Hopmys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmyiiaM, BHJ XHUMHYSCKOW CBS3M (KOBaJe€HTHAas HM HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsij sapa, 001iee YUClIo dJIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATECIBHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOJAOpPOJAa M KHUCIOpPOJAA), INPUTOTOBIECHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEelETKa, KOPpPO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIONb30BaTh XHMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPENENSTh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIACCy COEIMHEHUW 1o (opmyiaM, BHA XHUMHUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. U. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEIMHEHHH B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIIEHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XAMHUYECKUX PEaKLN;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCHUTENIBHYIO MOJEKYISAPHYI0O U MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUUECKON PEaKIINH;

coOmofaTh  MpaBWia  IOJIB30BAHMA ~ XUMHYECKOW  MOCyAOH U
7a00paTOpHBIM  O0OpYy/IOBaHUEM, a TakKe IMpaBWiia OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XMMHMYECKHUX OIBITOB IO IOJYyYEHUIO U COOMpPaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIEKUCIIOrO ras3a);

OPOBOAUTh  pEaKUUH, MOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPHUI-, OpOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTUOHbl AMMOHHUSI U MOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OTIEPAIIUU MBICITUTEILHOMN ACATEILHOCTH — aHAIU3 H
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATHU3AIIMIO, BBISIBIICHUE IPUUUHHO-

CIICACTBCHHBIX CBSI3CH — AJI1 N3YUCHUSA CBOMCTB BCHIICCTB U XUMHWYCCKHUX peaKHHﬁ,

CCTCCTBCHHO-HAYYHbBIC MCTO/IbI ITIO3HAHUWA — H8,6J'IIOI[€HI/I€, HU3MCPCHUC,
MOJCJINPOBAHUC, SKCIICPUMCHT.



KanennapHo-reMaTuyeckoe IIaHUpOBaHUE M0 YYEOHOMY IIPEIMETY
XUMMUS 9 KIIACC

( 2 yaca B HezieIIO, BCETO 68 YacoB 3a rof)

Ne Tema ypoka Hara
Ilnan  dakr

Tema 1. IloBTOpeHue n yriayoJeHne 3HAHNH OCHOBHBIX
pa3jaesioB Kypca 8 kiacca(S4)

1 BBoaubiii HvHCTpYKTa:K 10 Th
[ToBTOpenue. [lepuoanueckuii 3akoH. [lepuoanueckas cuctema 06.09
xumuueckux aemeHToB 1. 1. Menneneesa.

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX 31eMenToB | 07.09
MIEPBBIX TPEX MEPUOIOB

3 Knaccuduxkanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB 13.09

4 Bubl XuMr4eCcKoOr CBSI3M U TUIBI KPUCTAJUIMYECKUX PEIIETOK 14.09

5 Konrpoabnasi padora Nel o teme «IloBropenue u yriryosneane | 20.09
3HAHMI OCHOBHBIX Pa3JesioB Kypca 8 Kiaccay
Tema 2. OCHOBHBIE 3AaKOHOMEPHOCTH XMMHUYECKUX

6 peakuuii(44)
Knaccudukanysa XuMu4ecKux peakiui o pa3inyHbiM npusHakam | 21.09

7 [ToHsaTHE 0 cKOpocTH XUMHUUYecKou peakuuu. [Tonarue o 27.09
TOMOT'€HHBIX M T€TePOTEeHHBIX PEaKIUIX

8 [TonsiTe 0 xXuMUYECKOM paBHOBecHU. DAKTOPHI, BIUSIONINE HA 28.09
CKOPOCTh XMMUYECKOU PEaKIUU U MOJ0KEHUE XUMUYECKOTO
paBHOBECHUS

9 OKUCINTEILHO-BOCCTAHOBUTEIJILHBIE PEAKIIUU 04.10
Tema 3. DuekTposuTHYECKAS IMCCONMALNMA. XHUMHYECKHE
peakunuu B pactBopax(8u)

10 | Teopus anekTponutrueckoi auccouuanuu. CuibHbie U ciabeie | 05.10
AIEKTPOJIUTHI

11 | MonHblie ypaBHEHUS peakui 11.10

12 | XuMHueckre CBOMCTBA COJICH B CBETE MPEICTABICHUNA 00 12.10
AIEKTPOIUTUYECKON THCCOIMAIUN

13 | XumMuueckue CBOMCTBA COJICH B CBETE MpE/ICTaBICHUN 00 18.10
AIEKTPOJIUTHYECKON TUCCOIMAIUU

14 | [lonsitue o ruAponuse coyen 19.10

15 | O0o0menue U cucTeMaTh3alsd 3HaHUH IO TEMam 25.10
«Knaccudukanuss XuMHUUECKUX PeaKuii» 1 « IEKTPOTUTHIECKAs
JIACCOLIAALIMS

16 | [IpakTtuuyeckas padora Ne 1. «Peurenue skcrepuMeHTaIbHbIX 26.10
3ajau» 1o TeMe «CBoicTBa KUCJIOT, OCHOBAHUM M COJICH KaK
AIEKTPOIUTOBY. MHcmpykmaosic no Thb.

17 | KourpoabHasi padora Ne2 no teme « DNeKTpOIUTHIECKas 08.11




Aucconuanms. XHUMHYECKHE pE€aKuun B paCTBOpaAX»

Tema 4. O0mas XapakTepUCTHKA XUMHYECKHUX JIEMEHTOB
VIIA-rpynmnsl. I'anorensi(44)

18 | OGuias xapakTepucTuKa rajJoreHoB. XMMUYECKHUe CBOMCTBA Ha 09.11
npuMepe xjaopa

19 | XmopoBomopon. ConsHasg KucioTa, XUMHYecCKhe cBoicTBa, | 15.11
NOJIy4YeHHUE, MPUMEHEHHE

20 | IIpakTuyeckas padora Ne 2 no teme «llomyyenue constHon 16.11
KHUCJIOTBI, U3y4€HHE €€ CBOUCTBY. HMucmpykmaosic no Th

21 | Beiuucienus o ypaBHEHUSIM XUMUYECKUX PEAKIUH, eciid oauH u3 | 22.11
peareHToB JlaH B U30bITKE

22 | Tema 5. O0masi XapaKTepUCTHKA XUMHYECKHX 3J1€eMEHTOB
VIA-rpynnbl. Cepa u eé coequnenusi(64)
Oo0mas xapakrepuctika anemMeHToB VIA-rpynmnel. Ammorponnsie | 23.11
Moaudukanuu cepsl. Haxoxienue cepol U €€ COeIMHEHHI B
npupoie. XUMUYECKHE CBOMCTBA CEPBI.

23 | CepoBogopoa, ctpoeHne, Gu3nIecKue 1 XUMUIECKIEe CBONCTBA 29.11

24 | Oxcugsl cepwl. CepHast kucnota, (pusmueckue u xumuyeckue | 30.11
CBOMCTBA, IPUMEHEHUE

25 | XUMHYECKHE PEaKIuH, JIeKalue B OCHOBE mpoMbinuieHHoro | 06.12
croco0a MOJIy4eHUsl CEPHOM KUCIOThl. XUMHUYECKOE 3arpsi3HEHNE
OKpY>Karolllel CpeJibl COEeTMHEHUSIMU CEPBI

26 | Beruuciaenme MacCoBOM JTOJIM BBIXOJIa TPOIYKTA PEAKITUU 07.12

27 | Ilposepounas paboma mo teme «lamorens» m «Cepa m e¢ | 13.12
COEJIMHEHUSD)

28 | Tema 6. O0masi XapakTepUCTHKA XHMHYECKHX 3JIEeMEHTOB
VA-rpynnsl. A30T, pochop u ux coeqruHeHusi(4)
OO6mast  xapaktepuctuka d1eMeHToB  VA-rpymmbel.  Asort, |14.12
pacnpocTpaHeHHe B MpuUpoae, (U3MUEeCKHe U XUMHUYECKUE
CBONCTBA.

29 | AMMHuak, ero (pu3M4YecKrue U XUMHUECKUE CBOMCTBA, moiyuenue u | 20.12
IpPUMEHEHUE

30 | [pakTuyeckas padora Ne 3 mo teme «Ilomyuenue ammmaka, 21.12
M3y4E€HUE €ro CBOUCTBY. HMucmpykmasic no Th

31 | A3oTHas KucnoTa, €€ (U3nYecKue 1 XMMHUYECKHE CBOMCTBA 27.12

32 | Ucnonp3oBaHWe HUTpPATOB W COJel aMMoHHMs B KauecTBe |28.12
MUHEPAITBHBIX YIOOpECHHUIA. XUMHUYECKOE 3arpsA3HEHUE
OKpY’Kalollel cpeibl COeTMHEHUSIMU a30Ta
2 cemecTp

33 | BBoaublii unctpykrax no Th
®docdop. Oxcun pochopa (V) u pocdopnas kuciora, pusznyeckue
Y XUMHUYECKUE CBOWMCTBA, MOJTyYEHHE.

34 | Ucnonw3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

3arpsi3HeHHe NpUpOIHOM cpenbl hochaTaMu.
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Pemenne 3agau

Tema 7. O0masi XapakTepUCTHKA XHMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. YrJjepoa u KpeMHUil U UX coeanHeHnsi(84)

36 |Yriepon, pachnpocTpaHeHue B - TIpupojae, (punyeckue u
XUMHUYECKUE CBONCTBA
37 |Oxcumel yraepona, ux (U3NUECKHE W XUMHYECKHE CBOWMCTBA.
DKOJIOTHYeCKHe MPo0JIeMbl, CBA3aHHBIC ¢ OKCHoM yriepoaa (1V)
38 | YrompHas kuciora u e€ conu
39 | IIpakTuueckasi padora Ne 4 o reme "[lomyueHue yriekuciaoro
ra3a. KauectBeHnHas peakius Ha kapOoHaT-uon". Hnempykmasic
no Th
40 | IlepBoHauanbpHbIC MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KAK O
COEIMHEHUSX yTIepoaa
41 | KpeMHuUll U €ero CoOeIMHEHUs
42 |IIpakTnyeckas padora Ne 5. PemeHue 53KCIEepUMEHTATBHBIX
3aga4 1Mo Teme «BaxHeWmme HeMETAUIbl U UX COCOUHECHUSD.
Hucmpykmaow no Th
43 | KonTpoabHasi pa6ora Ne3 no teme «BaxHelie HeMeTauIbl U
WX COCTMHEHUSD
Tema 8. O0mue cBoiicTBA METAJNIOB (44)
OOmmasi xapakTepucTUKa XUMHUYECKUX JJIEMEHTOB — METaJIOB.
44  |Metainuyeckas CBSi3b M METa/NIMYECKasl KPHUCTANIMYECcKas
pemérka. duznueckue CBOMCTBA METAJIIIOB
45 | Xumuyeckue CBOMCTBA METAIIIOB. DIIEKTPOXUMUYECKUN Psifl
HaIpsKEHUM METaJIJIOB
46 | O6mue crmocoObl moydeHus MetamioB. CrutaBel. Beraucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIUN, €CIIU OAUH U3 PEAr€HTOB
COJIEPKUT MPUMECH.
47 | IloHsiTHie 0 KOPPO3UU METAJIJIOB.
Tema 9. BaxxHeillune MeTaMJIbI M UX coeqnHeHus (164)
48 | lllenmouynbie MeTaLIBI
49 | Okcuzbl ¥ THAPOKCHIBI HATPHSI M KaJIHSI
50 | [IlemouHo3eMeIbHBIE METAIIILI — KAJIBIUIA U MarHui
51 | BaxxHelnme coeTUHEHUS KATBIIUS
52 | O6o6mIeHne U cucTeMaTu3alusl 3HaHUH
53 | KécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUs
54 | IlpakTnyeckas padora Ne 6 o teMe «KECTKOCTh BOJIbI U
MeTOoIbl €€ ycTpaHeHus». Mncmpykmaswe no Th
55 | AmoMuHui
56 | AMdoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHIA
57 | Keneso
58 | Okcupsl, ruapokcuanl u cosu xkenesa (1) u sxenesa (111)
59 | O6o6meHne u cucTeMaTu3anus 3SHAaHUM
60 | IlpakTtuyeckass pab6ora Ne 7. PeiieHue 5KCrepUMEHTaTbHBIX




3a1ad o TemMe «BaxHeWlne MeTaulbl U UX COCOUHEHHUSD).
Hucmpykmaowe no Th

61 | BerunciaeHus o ypaBHEHUSIM XUMUYECKUX PEAKLUM, €CIIM OAUH U3
pEareHToB J1aH B U30BITKE WU COAECPKUT NpUMeCH. Brruucnenus
MacCOBOM J0JM BBIXOJa POJYKTa PEAKIIMU

62 | O6obmienue u cucTeMaTH3aIus 3HaHu

63 | KonrpoabHas padora Ne 4 o teme «BakHeinme MeTaibl U UX
coequHeHus» MToroast mpomMekyToyHasi arTecTanus B popme
KOHTPOJILHOM paOOThI
Tema 10 Xumus u okpy:xamas cpeaa (54)

64 | BemectBa u MaTepuaibl B IOBCEIHEBHOM JKHU3HH YEJIOBEKA

65 | Xummuueckoe 3arpsa3HeHHE OKPYXKatoUIei cpeibl

66 | Pomp XuMHM B pelIeHUH KOJIOTHIECKUX MPOOIIeM

67 | Pemenue 3a1a4 v ynpaxHeHUN

68 | Pemenue 3ama4 u ynpaxHeHUN







