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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U ¢ YU4ETOM KOHIEIIIUU NPENoaBaHus yueOHOTo npeaMeTa « XuMUs»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu na€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
o0y4yeHUsi, BOCHHUTAHUS M PA3BUTUS OOYy4YAIOIIUXCS CPEACTBAMHU Yy4eOHOro
nmpeamera, yCTaHABJIMBAET o0s3aTeIbHOE MpeIMETHOE coJiep KaHue,
npeaycMaTpUBaeT pACHpe/ieNieHHe ero Mo KjiaccaM U CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MPOTPaMMbl IO XHMHUHU, OMPEAEISCT KOJWYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TMpoliecca, BO3PACTHBIX
ocoOeHHOCTE O00ydYarouuxcsi, OMNpeNeNsieT BO3MOXKHOCTH IMpeaAMeTa IS
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOIIETOCS IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopmMuUpyeMble XUMHUEH TMPENCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTUU W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TJIOO0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsL/1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBISICTCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYUYHOW rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
COJIep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)kK€eHHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare e€
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHUE OOYYaIOUIMMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K Jpyromy, BBINONHAS (DYHKIUM OOBSICHEHUS U TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (POPMHPOBAHUIO
IIPEACTABJIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOAIbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOoJaM TMO3HaHUs B Hayke. V3ydeHue XUMHUM MPOUCXOJIUT C MPUBJICUEHUEM
3HAHUM U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMEeTOB: «OKpYyKaolmUid MUpm»,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTH 4YEJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKHX
3HAHUM — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B



MpPUOOIIIEHUH K HAyYHBIM METOJaM IIO3HAHWS TP HW3YyYEHUW BEIICCTB U
XAMHUYECKUX peaKiuii, B JOPMHUPOBAHUN W PA3BUTHH TTO3HABATEIHHBIX YMCHHUHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUHU MpaBuil Oe3o0macHoro oOpalieHus ¢ BEllecTBaMU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKHe LU, KaK:

— (GOopMHpOBaHHE MHTEIUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHUIO PEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSITENIBHOM MO3HABATEIbHOM JESTENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHre yClIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYaIOIUMUCS
OMbITAa Pa3HOOOPA3HOM MEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBSACHATH U OLEHUBATH SBIICHUS
OKPYXAIOIEr0 MUpPA, HCIOJb3ysd 3HAHUS W OMbBIT, MOJYYCHHBbIC MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU W
TPYZOBOM JAEATEIbHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUSI B OBITY W TPYIOBOW JAEITEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOIIEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUiIsS ¥ HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, coctaBisieT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKas peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH CBOMICTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX TMEPHUOAOB, KAJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM D3JIEMEHTOB B Ilepuoanueckon
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XUMUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAILIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3aiudHbIM MPU3HAKaM (110 YHUCTY
U COCTaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TeIJIoBoMYy 3(ddekry, 1o
U3MEHEHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, 10 O00paTUMOCTH, 1O
YyYacCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKINi, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonsitTue o ckopocTu xumudeckoil peakuuu. [lonstre o0 0OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TePOTEeHHBIX
peakuusax. [lonarue o karanuse. [loHsITHE O XMMHUYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XMMHYECKOM pEAKUMU U IOJIO)KEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue ypaBHEHUU

OKHCJIMTENBHO--BOCCTAHOBUTEIBHBIX ~PEAKUMA C HCHOJIb30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEATEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMHU BHIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUIbHbIE U C1a0ble SJEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. Y ciaoBus NMPOTEKaHUSI peakuii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HWOHHBIE ypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW U cCOJied B CBET€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM
aucconuanuy. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THAPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMeTaioB (rpadura u anMasza), CIOXKHBIX BEIECTB
(xJIopujia HaTpus), UCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peaKiuu



OT BO3JEUCTBUSl PA3NUYHBIX (PAKTOPOB, UCCIEIOBAHUE BJIEKTPOMPOBOJIHOCTU
pacTBOPOB BEILECTB, IMpollecca AWCCOLMALMKA KHUCIOT, WIeJo4Ye u cojei
(BO3MOXHO  HCMOJBb30BAaHUE BHJIEO MaTE€pUaJOB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHUS  peaKIUid  HMOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajaKa, BBIJIEICHUE Ta3a, O0Opa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pas3ioKEeHHs, COCAUHEHUS), PacCIO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBbKD KAYECTBEHHBIX PpPEAaKIUid HA  HMOHBI, PCIICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaqibl 4 MX coeTMHEHUS

OO6mast xapakrepucTuka TamoreHoB. (OCOOEHHOCTHM CTPOEHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue U (HU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHUYECKHWE CBOHCTBA Ha TMpUMeEpe  XJopa
(B3aUMOJICIICTBHE C MeETaUIaMH, HEMeTaJlJlaMH, IeJlouaMu). XJIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, IMOJydeHHE, NMpuMmeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOpPOJa Ha OpPraHM3M 4elioBeKa. BakHeilline XJIOpuabl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3HUECKHe CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJA U CEePhl. AJUTOTPOIHBIE MOAU(PUKALIUUA KACTOPOAa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUe, (pundyeckue u
XUMUuYecKkre cBorcTBa. OKCHABI CEepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas xuciora, (U3MUYECKME UM XHMHUYECKHE CBOMcTBa (00mMe Kak
NpeICTaBUTENsT Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKIuH,
JeXallue B OCHOBE MPOMBIIUICEHHOTO CHOC00a TMOJYYeHHs] CEepPHOW KHCIIOTHI.
[Ipumenenue cepHoii KuciaoThl. ColaM CEpHON KUCTOTHI, KAYECTBEHHAs! peaKkus Ha
cynbdar-uoH. Haxoxxnaenue cepbl W €€ COCAMHEHHH B MpUpOJe. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mrast xapaktepuctuka diaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dusznueckre u XUMUYECKHE CBoMCTBa. KpyroBopoT a3oTa B mpupoae. AMMHUAK, €ro
dusznueckre 1 XUMUIECKHUE CBOMCTBA, MOTyYeHne u npuMeHeHne. Conu aMMOHuUS,
X QU3NYECKHe M XUMHYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKUe U XUMHUUYECKHE
cBoicTBa (0OIlIME Kak TMPEACTAaBUTENsl Kiacca KHUCJIOT M CHelu(pUUYECKHe).
Ucnonp3oBaHue HUTPATOB M COJed aMMOHHMS B KAyeCTBE MHMHEPAJIbHBIX
ynoopenuil. XuMuuecKkoe 3arpsi3sHEHHUE OKpYKarolel cpelibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arpsi3HEHUE BO3/yxa, MOuYBbI U BOJOEMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUMUECKHE M XUMUYECKUE CBOICTBA.
Oxkcun docdopa (V) u dochopHas kuciora, pu3NUecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBLHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHHU  OKHUCICHUS.  YTJIEepoA,  aUIOTPOIHBIE
MoAu(UKAIMYA, PaACIpPOCTpaHEHUE B MpUpoje, (U3MYECKHE U XUMHUYECKHE
cBoicTBa. Ancopomus. KpyroBopot yriaeponaa B npupoae. Okcuabl yrieponaa, ux
dbuzuyeckue W XMMHUYECKUE CBOWCTBA, JIEMCTBHE HA KUBBIE OPraHU3MBI,
NOJIy4YeHHE W TpPUMEHEHHE. DKOJIOTMYEeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIAOM
yraepona (IV), rumore3a r1no0anbHOTO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
¢ dexT. YronbHas kuciaora U €€ coyd, ux (HU3MUYecKue U XMMHUYECKUE CBOICTBA,
nojiydeHue W npumeHeHue. KadecTBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, TUICH, alleTUJIEH, ITAHOJ, TITUIEPHUH, YKCYCHAsl KUCIIO0TA).
[IpupogHbie HCTOYHUKK YTIEBOAOPOAOB (yroyib, MPUPOIHBIN Ta3, HEPTh),
IPOJIYKTHl WX TepepaboTku (O€H3UH), UX POJIb B OBITY U TPOMBIIIICHHOCTH.
[TonsiTue 0 GMOJIOTMUECKN BaXKHBIX BEIIECTBAX: XKUpax, OeIKax, yrieBogax — U ux
poiM B OKM3HM 4eloBeKa. MarepuanbHO€ E€IWHCTBO OPraHHYeCKHX |
HEOPraHMYECKUX COCTMHEHUH.

Kpemnuii, ero ¢musuyeckue W XUMHUYECKHE CBOWMCTBA, IIOJNIYUCHUE W
npuMmeHenne. CoenuHeHHUs KpeMHHs B mpupone. OOmme mnpeAcTaBieHus 00
okcune kpemuus (1V) m xkpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B TIPOMBIINICHHOCTH. BakHeime crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpoGiemMbr G€30MacHOTO HCIOB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
NIPOBE/ICHNE KaUYeCTBEHHBIX PEAKIM Ha XJIOPUA-MOHBI U HAOII0/ICHUE TTPU3HAKOB
UX TPOTEKAHWs, OMBITHI, OTpaxaromue (pU3ndecKkne W XUMUYECKHE CBOWCTBA
rajoreHoB M UX COEAMHEHUM (BO3MOXKHO MCIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmmamu  cepel ®u €€  CcOeAUHEHUsSMH  (BO3MOXXHO  HCTIOJB30BAaHHE
BUJIeOMAaTepuanoB), HaOMOIeHUE Tpollecca OOYTIMBaHUsl caxapa MoJl IecCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOU KHUCIOTHI, TPOBEACHUE KAYECTBEHHOUN peaklnu Ha CcyibQar-
MOH U HAOIIOJeHHWE MpU3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3UYECKUMHU
CBOMCTBaMHu a3oTa, (ochopa M HX COeAWHEHUN (BO3MOXKHO HMCIIOJIB30BAHHUE



BUJIeOMAaTepuanoB), o0pasiamMu a30THBIX U (PocPopHBIX yH0OpeHUid, MOoTydeHuUe,
coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX Peakiii Ha MOH aMMOHHUS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJIECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4CHUE MoJIeren
KPUCTAJUTMYECKUX PEHIETOK anmasa, rpaduta, QyaaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOTa3a, MOJy4eHUE, COOMpaHUe, paclo3HaBaHUE W U3yYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KAaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
NPOAYKIHUEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelme HeMeTauIbl U UX COCAUHECHUS.

MeTta/uibl M UX COETMHEHUS

OO6m1as xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B llepmogmueckont cucreme xumuuyeckux siemeHtoB [l .
MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTtauioB. MeTtajuinueckasi CBA3b U
METAUINYECKasi  KPUCTAUIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUU  Psfl
HaIpsDKEHUH MeTauioB. OU3nyeckre U XMMUYECKHe CBOMCTBa MeTauioB. Oomue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, NIOPAUTFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[Ilenounble MeTaimbl: moJjiokeHue B llepuoaudeckor CUCTEME XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHUE WX aTOMOB, HaXOXJICHUE B IMPHUPOJE.
®u3nYeCcKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUuasl 1
TUJAPOKCHABI HaTpuss W Kanus. [IpuMeHeHue MIEeIOYHBIX METAUIOB U HUX
COEIMHECHU.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TIOJIO)KEHUE B
[Tepuognueckoit cucreme xumuueckux 3yeMeHToB [[. . MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NUECKue U XUMUYECKHNE CBOMCTBA MATHUS
U KanblMsa. Baxheilmme coeauHeHUs KalnbUus (OKCUZ, THAPOKCHI, COJIH).
XKécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUS.

ANOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHME aTtoMa, HaxoXXJAeHUe B mpuponae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA aIFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHS.

Keneso: nonoxenue B [lepuoguueckoil CUCTEME XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXJICHUE B mnpupoae. PuU3MYECKUE H
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUILI U cou xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U TOJIyUYCHHE.



Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3laMM METAJUIOB M CIUIABOB, HX (PU3MYECKUMU
CBOICTBaMH, H3yY€HHUE  pPE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJIECHCTBUS OKCHIA
KaJblUsl M HATpPUS C BOAOM (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUATIOB),
UCCIIEJJOBAHNE CBOWCTB JKECTKOW BOJbI, IIPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BaHUE  BHUJEOMATEpPUANIOB), MPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHUsI, KajbllUs, alOMUHUS, [IMHKA, JKele3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHUS
IJIaME@HU WOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPUAJIOB), HcCe0BaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATHOMUHUS
U TUAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeime
METaJUIbl U KX COSTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m matepuanbsl B TMOBCEIHEBHOM XU3HM 4elloBeka. besomacHoe
UCITOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiui B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XUMHUYECKOe 3arpsi3HEHHE OKpY’Kawolle cpeibl (ImpeaesibHas TOMyCcTUMast
KOHLIEHTpauus Bewects, nanee — [1IK). Poiap XumMuu B penieHnu 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3l0oB MaTepHayioB (CTEKIIO, CIUIABbl METAJIOB, MOJUMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie ceazu

Peanuzanusa MexXnpeaIMETHBIX CBA3€H NpPHU W3YyYEHUM XUMHHM B 9 Kiacce
OCYIICCTBIISIETCSI 4Yepe3 MCIOJb30BaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MNOHSITUM, TaK U MOHSATUN, SABJISIOMINXCA CUCTEMHBIMU JJISl OTAEIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpHWs, AaHaldu3, CHUHTE3, KiIacCu(UKAIUsi, TEPUOJUIHOCTb, HAOIIOACHHE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, HU3MEPEHUE, MOJEb, SIBJICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTCPHUAIIBI.

®usnka: MaTepusi, aTroM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIH]I,
U30TONBI, PaAUOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUYECKUN 3aps]l, MPOBOJHHUKH,
MOJYNPOBOAHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUIHYECKasI
pemeéTka, crjiaBbl, (U3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUsI, KOCMHYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.



buonorusi: ¢ortocunres, apixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEpAIbHBIC
yaoOpeHusi, MUKPO2JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMaeMble, TOTUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIUTATEIbHOUN JIESITEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOllecTBe TMpaBWJIaMHd W HOPMaMH TIOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
W HaydyHOMY HAcCJEeJHuI0, MOHMMaHUs 3HAYCHUsS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJAJIETh JAOCTOBEPHON HHpOpMAaIMEl o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHONIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W INOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW W COCTABIISIONINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTWHBI MHpA, TPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M T[O3HAHUIO, JHO0O3HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMPaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHMUE IMOCIEICTBUI U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHANBUAYATBEHON TPACKTOPHUH MPOIOJKEHHS] 00pa30BaHuUs ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢deCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, TOHUMAHKE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBWII 0€30TMIACHOTO TMOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUS] OOIICHAY4YHbIE TOHATUSA (3aKOH, Teopus,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U APYIoe.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATHUBHBIE), KOTOpbIEe 0O€crneuynBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOMU
JeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTUMH TOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJIs1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MpHU PElIeHUH Yy4eOHO-TI03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBISBISTh U XapaKTepU30BaTh CYIICCTBEHHbBIC
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH,  OOINME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOAOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 10 pe3yJibTaTaM MNPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh M HUHTEPHIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (POpPM MpE/ICTABICHUS, NMOTYy4aeMyl0 U3 pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSTh PA3IMYHbIE METOJbl W 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1a4 ONpeAeaEHHOr0 TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus UHpOpMauu U
WUTIOCTPUPOBATh pEUIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce yuyeOHOU H
UCCJIeI0BATEIbCKON JAESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCH (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPE/IIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
NEeSTEIbHOCTA B YCTHBIX M THCbMEHHBIX TEKCTaxX; JeiaTh IMPE3eHTAIUI0
PE3YNIBTATOB BBIMOJHEHUSI XMMHUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OTIbITA,
1a60paToOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NIEATENbHOCTH  TPH  pElICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHBbIC YHHBeEpPCaJIbHbIe Y4eOHbIE NelCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[IO3HABATEIbHBIX 3a/1a4, CaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JEHUCTBUM MPU BBINOJHEHUM 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B yCIOBUU 3aJaHU.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM padoueil MNporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crneuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoH1y oOydenus B 8 kij1acce nmpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(omHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peaxius, KiacCuPukamus peakiuii: peaxiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIPHAS KOBAJIGHTHAS CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmymnaMm, BHI XUMHUYECKOW CBs3U (KOBajJeHTHasT M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXpPAaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sA/ipa, o0liee YUCIO0 IIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HCOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBJICHUE MPUYHMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKlUi, eCTEeCTBEHHO-HAYYHBIE€ METO/IbI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleloBaTh  MpaBWIaM  TOJIb30BAaHUS ~ XUMHYECKOW  TOCYIOM U
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMHU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB HIEJIOYEH M KUCIOT C MOMOIIbIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, A3JECKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKass CBs3b (KOBaJCHTHAs, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPY ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COeQUHEHUN 1o ¢opMmyrnam, BHUJ XHMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpefielieHie HX 110 O3JCKTPOHHBIM CII0SIM), OOBICHATH oOIIue
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiu (MO0 YMCIy M COCTaBY YYAaCTBYIOIIMX B pEaKIUH
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpPaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Y BEIIECTBAMH PA3IUYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX IMPEBPAIICHUA B Pa3JTMIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS  XMMHUUYECKOW  MOCYAOW H
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTH  PEAKIMH, MOATBEP)KIAIONIME  KAuYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyibdaTr-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPaX HEOPTraHWYECKHUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHHUE, 3KCIEPUMEHT (peanbHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' DL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
24 anemeHToB |VA-rpynmel. Yraepona u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuoreka [JOK
31 Obmwie cBoiCTBa MCTAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oKpy:Kaomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' e p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrtema 1 bubnuoreka [IOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 Bubmmorexa [IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrnyOneHue 3HaHHUMA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakLuii 10 pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX

8 [ToHaTHE O XUMUYECKOM PaBHOBECHH. 1 bubnmoreka [JOK

CDaKTOpLI, BJIMAIOIIHE HA CKOPOCTH

https://m.edsoo.ru/00adc28¢c
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XUMUYECKON PEAKLUU U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmy. CHIIBHBIE U CIIA0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubnmorexa LOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [OK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa ITOK
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [Tousarue o ruaponse couen bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienme 3xcnepuMeHTAIILHBIX Eubmorexa OK
p https://m.edsoo.ru/00addbfa
3aa4uy
KonTtponpHas padota Ne2 o teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIINALINS Eubmiorexa TOK
p g 1A https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
P P . bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposozgopoa. ComsHast KHCIIOTA,

bubmuoreka [JOK

19 XUMHYECKHE CBOMCTBA, IIOIyUCHUE,
v https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4yeHne COJISTHON KUCIOTHI brbmmorexa [OK
YHEHEE €077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brrurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEaKIIHd, eCITH OJHH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU N bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
24 .
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHIE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brranciienue MaccoBoit 10711 BeIXO1a bubmuoreka [JOK

MPOJYKTa peaKiiu

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE

bubmmoreka [{OK

28
B IIpHUpoJe, (pU3NIecKue U https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U brmmorexa [OK

’ yi https://m.edso00.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[Tony4yeHrne aMMuaKa, U3yudeHHE ero bubmorexa HOK
. i » MY https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAODP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa U

33 (bocg)o pHa;I KI/ICJ'I(E))Ta (1)(1)1/11)31/12\6/:11(1/16 u bubmorexa HOK

P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHHE B

35 npu I(j e gmﬂzecxl;e U XUMUYECKHE Bubmmorexa LIOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
bubnmoreka [JOK
36 Oxcuppl yriaepoaa, ux pusudeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHUYECKUE CBOMCTBA.
DKoyorn4yeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa [OK
https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubmmorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«BaxHeime HeMeTauibl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 mo teme

42 «Baxueime HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METAJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMUeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edso00.ru/00ae1156
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HaIIpsHKEHUH METaJUIOB

OOmrre cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaAKIUU bubnmorexa LOK
M peakitii, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 IloHsiTHe O KOPPO3HUU METAIOB bubmiorexa HOK
pp https://m.edso0.ru/00ael1278
bu6moreka [IOK
47 [enompie meTanbt https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJTns https://m.edso0.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiime coe fuHEHNUS KaIbIIHS bubmorexa [OK
a H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALUSI
3HAHUH
52 JKEcTroCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "XKEcTKOCTh BOJBI U METOILI €€ bubmorexa [JOK
\ 8 A https://m.edso0.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmoreka [JOK
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https://m.edsoo.ru/00ael1d86

Oxcupl, THAPOKCHUIBI U COJIU JKEJIe3a

bubmmoreka [{OK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3AIUS
3HaAHUH
[IpaxTnueckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmmoreka [{OK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJICPXKUT IpUMecH. Beranciienns https://m.edso0.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001eHne u cucTreMaTu3anus
3HAHUH
KontponpHas padota Ned4 o teme
62 «Baxneilimue MeTauibl 1 UX
COEIMHEHUS
BemecTBa u Mmarepuaisl B bubnnoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY’KaroIlen cpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edso0.ru/00ae0d0a
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67 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adh33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
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