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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOI pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIICTIMM TpPernojaBaHus ydeOHOTo mpeameTa «XUMHUA» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoit denepamnmm.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIEH cTpareruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTENbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETsieT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH MpeaMeTa Ui
peanuzaiuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pesynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE I€JIeH M3YUYEHUs MPeMEeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATEILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUH CJIY>XKUT OCHOBOM Jyisi (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4aroiierocsi, ero MpeACTaBICHUN O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3APaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIWMBIX KaKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0yYarouxcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaAIOIINXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUHU CcPOpMHpOBaHA HAa OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 10 MPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHUS N3yUaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPO/IbI, IEHHOCTHOI'O OTHOILIICHUSI K HAYYHOMY 3HAaHUIO U METOAaM
MO3HAHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBJICUEHHUEM 3HAHUU W3
paHee M3y4YEeHHBIX Y4YEOHBIX mpeamMeToB: «Okpyskawomuidi Mupy, «buonorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWK OCHOB
XUMHUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHSITHI, 3aKOHOB ¥ TEOPETHUECKUX TOJIO0KEHUM, JOCTYITHBIX
00001IeHnIT MHPOBO33PEHUECKOTO XapaKTepa, S3blKa HAayKW, B MPHOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYEHHUU BELIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MIO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPaBHII
0e30macHOro 00pallleHUs C BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHUE MPUOOPENH TaKHE LU, KaK:

— ¢opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY INPUHATUIO PEUICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTUYECKOE MPUOOIIECHHE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclioBuil, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
NeSITEIbHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eaecoo0pa3HOro TOBEICHUST B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIeH MPUPOIHOMN cCpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO W
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JaJbHEWUIIETO
oOy4eHus.

OO6miee yncio 4acoB, OTBEACHHBIX M M3ydeHus xumun B 9 (10) kiacce
cocTaBiisieT 68 4acoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

9 (10) KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJINS, KAIBIUSA U UX COCTMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BelIeCcTBAa: BHJBI XMMHUYECKOW CBSA3M. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peakuuid Mo pa3auvyHbIM MPU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEaKUUU M TOJOKEHUE XHUMHYECKOIO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIbHOU peaKuuu. CocraBiieHue YPaBHEHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUNALMHU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCOLMAallUi BEUIECTB C Pa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconranuy. CUibHbIE U ClIa0ble JIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHUS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHHM U COJICH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauectBeHHble peakuyu Ha HOHBL. [IoHSATHE O THIpPOIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT



BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEIOBAHUE  DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEUIECTB, MTPOLiEcca AUCCOLMALIMH KHCIIOT, IIEJIOUEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MATEPHAJIOB), MPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOIIHMX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHUl (FOpEHUE, pPEeaKUu pas3lIoKEeHUs,
COCJIMHEHHSA), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IOMOILBIO
KAuECTBEHHBIX PEAKIMil HAa MOHBI, PELICHUE YKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl 1 MX COeAMHEHUSA

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJopa (B3auMOEICTBIE
C MeTajulaMM, HeMeTajlaMu, uiesnodamu). Xuoposojopon. ConsHas KHUCIOTa,
XUMHUYECKME CBOWICTBA, IIOJy4YyeHUE, MNpHUMEHeHue. JleiictBue Xxijopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BaxkHenme X10puabl U UX HAX0XKICHUE B
pUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELECTB — KUCIOPOAa U CEpbl. AJIIOTPONHbIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYEeCKUe cBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUECKUE pEaklru, JeKAallue B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a MOodydeHus CepHoW KucioThl. [IpuMeHeHue cepHoi
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklHs Ha CyJb(ar-HoH.
Haxoxnenue ceppl M €€ COENMHEHUHM B NpUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpY>XKarollel cpeabl COCAUHEHHMSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHUS.

OOmmast xapakTepucTuka 37JeMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
bu3nyeckue u XuMHueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
duznyecKkue u XMMHUYECKHUE CBOMCTBA, MoyueHue 1 npuMenenue. Con aMMOHMS,
uX (pU3NYEeCKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3HYEeCKUE U XHUMHYECKUE
CBOMcTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnionp30BaHre HUTPATOB U COJICH aMMOHHSI B Ka4€CTBE MUHEPATILHBIX YI0OpEHUI.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEN Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKIM, 3arps3HEHHE BO31ayXa, MOYBbl U BOA0EMOB). docdop, amioTpomHbe
Moaudukauuu docdopa, uznueckre U xumudeckue cpoiictBa. Okecun gocdopa



(V) u dochopnas kucimora, GU3NYECKUE U XUMHUYECKHUE CBOWCTBA, MOJyUYCHHE.
HcnonszoBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YA00pEHUH.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENICHU OKUCIECHUS. Y TIIepO/1, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOpOIIHS.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBbI, [OJYyYEHUE U
npUMEHEHue. DKOJIOrHYecKrue NpooOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
rUroTe3a TI00ATBHOIO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3MYecKHe UM XMMHUYECKHE CBOWMCTBA, MOJyYEHUE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-HOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TAHOJ, TJINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, OeNKax, yriieBoJax — U ux
poJii B OKM3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHHU.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npumeHenue. CoenMHeHHs KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeiiye CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IEMEeHT, OeToH, kene300eToH. IIpobiiembl 6€30macHOTO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTPAXKAIOIIHME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 10B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl M €€ COENUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
Ha0JII0/IeHNe Tpoliecca OOYTIIMBAaHUS caxapa Mo 1eUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHON KHUCIIOTHI, U3YYEeHUE XUMUUYECKIX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KAYE€CTBEHHON pEaKIMU Ha CyJb(aT-uoH 1 HAOMI0AeHUE MTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (DPU3UYECKUMU CBOWCTBaAMH a30Ta, docdhopa U ux
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), 0Opa3liaMyu a30THBIX
u (dochopHbIX yaoOpeHui, molydeHne, coOupanue, pacro3HaBaHUE W W3YUYEHUE
CBOIMCTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUH HAa HMOH aMMOHHUS H



dbochar-noH W W3yuYEeHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEHIETOK animasa,
rpadura, dymiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aACOPOLMHM PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacClio3HABAaHUE U U3yYEHHUE CBOMCTB YTIJIEKHCIIOrO Ta3a, MpOBEICHUE
KAUuEeCTBEHHBIX PEAKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3YUYECHHE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKUMEH CHUIMKATHOM MPOMBIILUICHHOCTH,
pEILIECHUE SKCIEPUMEHTANBHBIX 337a4y MO Teme «BakHellune HeMeTalbl U X
COCTUHEHUSD).

MeTajuibl 4 UX COCAMHEHUS

OO0m1as XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepumommueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJUIOB. MeTrayundeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMUYECKUU Pl
HanpspkeHuil metauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppo3WHM METAJIOB, OCHOBHBIE
CIOCOOBI 3alTUTHI X 0T KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckol cucremMe XMMHAYECKHUX
anemeHnToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyueckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCHABL HATpusd W Kanus. [IpuMeHeHue IIEeNOYHBIX METAlIOB M UX
COCIMHEHUM.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMH: IIOJIOXKCHHE B
[lepnognueckoi cucreMe xuMuueckux 3nemMeHnToB 1. . Menneneesa, cTpoeHue ux
aTOMOB, HaXOXJeHue B npupoac. Ousznueckne 1 XUMUYECKUE CBOMCTBA MarHus 1
Kanblus. Baxkueime coeiuHeHUs KanbIus (OKCUT, TUAPOKCHI, colin). KEcTKoCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AJToMUHUN: TI0J1I0’)keHUE B [leproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpoOeHUE aToma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTlOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3JI€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUE B mnpupoac. Dusnyeckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUIbI, TuIpoKcu bl U conu xenesa (II) u xxenesza
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, W3yYCHHE PE3yJbTaTOB KOPPO3WHM  METALIOB  (BO3MOIKHO
UCIIONb30BaHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJblIU U HATpUs C BOJOM (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHJJICOMATECPUAIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIIM HAa MOHBI: MarHUs, KAIbITUs, aTIOMUHIS, ITMHKA, skene3a (1)
u xenesa (II), menu (II), HaOmroneHUe W OMHMCaHWE MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIE0BaHKNE aM()OTEPHBIX CBOMCTB THIPOKCHIA aTIOMUHUS U
THAPOKCHIA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueitmme
METaJUTBl ¥ X COCTMHCHUSD).

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa u matepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. IlepBas momMorip mpu
XUMUYECKUX 0YKOTaX M OTPABJICHUSX.

XHWMHYECKOE 3arpsA3HCHHE OKpYXKaromieh cpenbl (MpeaeibHas ITO0myCcTHMas
KOoHIIeHTparus BemecTs, nainee — [1JIK). Poxs xumMun B perieHun 3KoJI0ruuecKux
po0aem.

Xumuyeckuii IKCnepumeHm:

u3ydeHrne o0pasloB MaTepuaioB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuuwie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3YyYEHWHM XMMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DAaKT, THUIMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, IEePUOANIHOCTb, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEib, SBJICHUE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszrka: Matepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIHI,
PaOaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECKUI 3aps, MIPOBOTHUKH,
MOJTYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTATUTMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
MCKOIIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATBIMU B
oOIIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YYarOIIUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAUUW U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTI'O0 OTHOIICHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATEIbHOCTU MPU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3a]ay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCE ITON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TMOBEJACHMWE W MOCTYNKH CBOUX TOBApUIICH C TMO3UIMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTAaBIISIOLIME
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTAMH, CIPaBOYHOU



JUTEPATypOi, MOOCTYNHBIMH TEXHHUUYECKHUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHoOro poja,
YBa)XE€HUE K TPYAY U pe3yjbTaTaM TPYIOBOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XHMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHON npoeCcCUOHATBHON IE€ATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBLHOU CpEIE;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HUCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, IOHMMAaHHUE ILIEHHOCTH 3J0pOBOrO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MaCHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTeld HUX pelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS MM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYUMBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHs, TPUHLIHII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpbie
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHS HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKW, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE PaCCyXIeHUS (MHIAYKTHUBHBIC, JCTYKTUBHbBIC, [0 aHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHATH B TIpOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIuu — MPU PelIeHUH Y4eOHO-TI0O3HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJI BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIECIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAaHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B TIpolecce ydyeOHOH U
MCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
CpEBL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Arasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (OPMyIMPOBaTH CBOU MPEIJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEIILHOU
JNEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJbTaTOB BBIIOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
1abopaTopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIMUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJIICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.



HPEAMETHBIE PE3YJIBTATHI
K koniy obyuenus B 9 (10) kiaacce mpeaMeTHBIE pe3ysibTaThl Ha 0Aa30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMUXCSI YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CI0>KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMUYECKasl PEaKITisl, XUMUIECKast CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJIb, MOJSPHBIA  00BEM,  pPACTBOP,  DJIEKTPOIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTHYECKAS] TUCCOLUUALMS, PEaKIUd HOHHOTO
oOMeHa, KaTauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBS3b (xoBayeHTHas, VOHHaA,
MeTauIndecKas ), KpuCTaInyecKas peniéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOM PEaKINH, NPEAECIbHO JOMYyCTUMAas KOHUCHTPAIU
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATHUU U
IIPUMEHSATH T MOHITHUS IPU OIIMCAHUU BEIIECTB U UX IPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBlIeHUS (GOpMys
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCQMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTePU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3Iuyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OOdbIIME MEPUOABI, COOTHOCHUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMHM CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M MX COCAMHEHUHN B Mpeaenax MaJlbIX MEPUOAOB U
IJIABHBIX MOATPYHI ¢ YYETOM CTPOEHHS UX ATOMOB;



KJacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEIICHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBA TIPOCTHIX U CIIOXKHBIX BEIIECTB, TOATBEPXKAas OIHUCAHUC
MpUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIHil;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTHYECKON JTMCCOIMAIMU  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJHBIE U COKPAIlIEHHbIE YPABHEHUS PEAKIIM MOHHOTO
oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3HM MEK/Ty BEIICCTBAMHU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJjeMeHTa Mo (opMmyJie COeIUMHEHMUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 yPABHEHHUIO
XAMHUYECKOMN peaKiuu;

COOJTI0IaTh TIPaBuUIIA MOJIH30BAHUS XUMUYECKOM MOCY 0 1 1ab0paTOpHBIM
o0opyZOoBaHMEM, a TaKXKe TMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpPOMUI-, UOIUI-,
KkapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEIHLHOM IEATeTHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHUE, 0000ITICHNES, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CJICICTBCHHBIX CBSI3¢H — JIIT M3YYCHHSI CBOWMCTB BEHIECCTB M XMMHYCCKUX
peaKIuii, E€CTECTBEHHO-HAyYHbIC METOABl IO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PEaTbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 (10) KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB H TeM JaeKkTpoHHbIE (HU(POBHIE)
Konrpoubnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pasnea 1. BemecTBo M XuMH4yeckmne peakuun
L1 [ToBTOpeHue u yroyOiaeHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHUYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. g | | bubnnoreka [JOK
' XHMMHYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTaibl M MX coelMHEHUS
21 OO1m1ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnnorexa [HJOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
bu6mmoreka [JOK
23 aneMeHToB VA-rpynnsl. A3oT, 7 1
https://m.edsoo.ru/7f41a636
dhochop u ux coenMHEHHS
OO11ast xapaKTepUCTHKa XUMUYECKHX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 buommorexa [TOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
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Hroro no pazneny

Pa3zgen 3. MeTaJlJIBI M UX COeAUHEHUS

25

bubmuorexa [JOK
3.1 00 7 4
HIHE CBOHCTRA METAILIOoB hitps://m.edsoo.ru/7f41a636
10 Baxwueiimme MeTamibl U UX 16 bubmuorexa [JOK
' COEMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa 1 Matepuansl B )KU3HU ) bubnnoreka [JOK
' 4elI0BeKa https://m.edsoo.ru/7f41a636
Konctpykrop Oyayiiero
4.2 [IpenMeTHBI ypoK 1 https://bvb-
kb.ru/lessons/NgRLdevQN2vlvIwa
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmorera [JOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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