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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE coJiepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUN HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBICHUN 00 DIIEKTPOJIUTHUECKOW JTUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHune XUMHHU MOPOUCXOAUT C MPHUBJICUYCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHWA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TpaBWJI Oe30MacHOro oOpanieHus ¢ BEUIECTBAaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue ycioBUN, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYAOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBACHATH W OLICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJyYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOmUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS TEHHOCTH XHMHYECKUX 3HAHUU JJs BBIPAOOTKH DKOJIOTUYECKH
IeJIECO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAaHMID HA OCHOBE YCBOEGHHUS OOILEUYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUi MU UX
COCIMHEHUM B COOTBETCTBMHU C IIOJIOKEHUEM DJJIEMEHTOB B llepuoamueckou
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PELIETKUA U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxainys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMUYHBIM KJIaccaM HEOPraHMYECKUX
COEIMHEHUM, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccuduxanys XuMUYeCKUX peakIuil 10 pa3InuHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, o
U3MEHEHUIO CTETICHEH OKHCICHUS XUMUUYECKUX 3JIEMEHTOB, 10 0OpaTHMOCTH, TIO
YYacTHUIO KaTalau3aropa). JK30- U SHAOTEPMUYECKUE PEAKLIMH, TEPMOXUMHYECKUE
ypaBHEHHSI.

[lonsitTue o ckopoct xumudeckoil peakuuu. [lonsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U T€TePOTEeHHBIX
peakusax. [lonstue o xkaranuze. IlonaTue o xumuueckom paBHoBecun. DaKTOPHI,
BIUSIIOIINE HA CKOPOCTh XHWMHMUYECKON PEAaKIUMU U IMOJIOKEHHE XHUMHUYECKOTrO
PaBHOBECHSI.

OKHUCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBneHue YpaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMl €  HUCIOJB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMHU BHUIAMU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIHTHI.

Peakiiun noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMH W cCOJied B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOU
nucconnanuu. KayecTBeHHbIE peakiiuyd Ha UOHBIL. [IoHATHE O THAPOIN3E CONIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMeTa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu



OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPOMPOBOJIHOCTU
pPacTBOpPOB BEILECTB, IPOLECCAa AMCCOLMALMU KHUCJIOT, INEJIOYEH U COJed
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepUalioB), TMPOBEJICHHE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIJCICHHE Ta3a, o0O0pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUsl, COSTUHEHUS ), pacllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiuil Ha HWOHBI, peElIeHue
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJEIiCTBUE C MeETaUlaMH, HEMeTaJlJlaMH, IleJlo4aMu). XJIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHHE, NMpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OPraHM3M YeJIOBEKa. BakHeWlnne XJIOpUIbl U HX
HAXOX/JICHHE B TIPUPO/IC.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (PU3NYECKUe CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEephbl. AJTOTPONTHBIE MOAU(PUKALIUUA KUCTIOPOaa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYecKre cBorcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (¢u3MUEeCKMe ¢ XUMHUYECKHe CBOMCTBa (0OmuMe Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHUE PpEaKInH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMONYYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KUcaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PEaKiys Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHMH B TPHUPOJE. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MIPEIOTBPAIIICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B MPUPOJIE,
dusznueckne u XuMU4YeCKue cBoicTBa. KpyroBopoT a3zora B mpupojae. AMMHAK, €ro
dusznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Cou aMMOHHS,
X pU3HUECKHEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKHEe U XUMUUYECKHUE
cBoicTBa (0OlIME KaK TMPENCTaBUTENSl Kjlacca KUCIOT W crnenuduyueckue).
Hcnonp3oBaHne HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIEeH Cpeabl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BOJOEMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUMUECKUE MU XUMUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3MUecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocdaroB B KauecTBE MUHEPATIBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, pacIpoOCTpaHEHHWE B NpUpoae, (Pu3nUeckue U XUMUYECKHUE
cBoicTBa. AncopOuus. Kpyrosopot yriepona B mpupoje. OKCuabl yriepoja, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHe. DKOJOrMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1no0anbHOTO TOTEIUICHUS KJIMMAaTa, TMMapHUKOBBIN
b dexT. YronbHas KUCIOTa U €€ COM, UX (PU3NYECKUEe U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIECTBAX KAK O COSIMHECHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, TPUPOJIHBIN Ta3, HEPTH),
IPOJYKThl WX TMepepadoTku (OCH3UH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKU Ba)KHBIX BEIIECTBAX: KUpaX, OelikaX, yriieBojax — U ux
poii B OKM3HM 4eloBeKa. MarepuanbHO€ €IWHCTBO OPraHHYeCKHX |
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBa, MOJy4eHHUE W
npuMmeHenne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuge kpemHus (IV) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeime crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30macHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPHUATIOB B TIOBCEHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBE/ICHUE KAaUYEeCTBEHHBIX PEAKIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAaHUS, OMBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOXKHO HKCIOJb30BAHUE BUJIEOMATEPHAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W e€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJB30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Mpollecca OOyIJIMBaHUs caxapa MoJl JeCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOMN KHUCIIOTHI, MPOBEJACHNE KAUeCTBEHHON Peakiny Ha Cyab(har-
MOH W HaOJIOJICHHE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3NYECKUMU
CBOWMCTBaMHu a30Ta, (pochopa M MX COEAWHEHUN (BO3MOXKHO HMCIIOJIB30BAHHE



BHJIEOMATEPUATIOB), oOpa3iiaMu a30THBIX U (OCHOPHBIX yIOOpEeHUM, MOJydeHuE,
coOupaHue, pacro3HaBaHWE U M3YYCHUE CBOWCTB amMMHUaka, TMPOBEJICHUE
KaueCTBEHHBIX pPEeaklMii Ha MOH aMMOHHUS U (PochaT-uOH U U3yUYECHHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MO>KHO HCTIOJIb30BAHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoJenein
KPUCTAJIUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJy4eHUE, COOMpaHHUE, paclo3HABAHUE U N3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAUYeCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX TNPOTEKAHUSA, O3HAKOMIICHUE C
NPOAYKIHUEN CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelmne HeMeTaaIbl U UX COCAUHECHUS».

MeTta/uibl M UX COCAMHEHUS

OO6m1as xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM
ux mnonoxeHus B llepuogumueckor cucreme xumuyeckux isiaemeHtoB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Mertajuinueckasi CBsA3b U
METAJUIUYECKasi  KPUCTAIMYECKAsT  pemIETKAa.  DJIEKTPOXMUMUYECKUU  pAn
HaIpsDKEHUH MeTauioB. du3nyeckre U XMMUYECKUe CBOWCTBa MeTauioB. Oo1ue
CrocoObl TONy4eHus: MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Kopposuu. CrjiaBel (CTaidb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U X MPUMEHEHNE B OBITY U POMBIIIUIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanueckoil cucteMe XUMHYECKUX
sanementoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCuasl u
TUAPOKCUABl HaTpus M Kanud. I[IpuMeHeHHe MIENTOYHbIX METAUIOB MU HX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonuueckoit cucrteme xumuueckux syeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3nyecKkrue U XUMUYECKNE CBOMCTBA MATHUSA
u Kanblus. BaxuHelmume coequHeHHs KaiblLUs (OKCHUIl, TUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanuecko cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHME aToMa, HaxOoKAeHUE B mpupone. duzndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AJIOMUHHS.

Keneso: monoxenue B [lepuoguueckoil cuCTeMe XMMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoO€HHWE aToma, HAaXOXJIeHWE B npupone. Ddusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUILI U cou xenesa (II) u sxxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYCHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
WCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUSL OKCHJA
KJIbIIUS W HATpPUs C BOJOM (BO3MOXXHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOXKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KAueCTBEHHBIX pPEaKIMii HAa MOHBI: MAarHWs, KajbllUs, allOMUHUS, IIMHKA, JKeje3a
(II) u xene3a (III), meau (II), HabmroneHNE U omMKMcaHUE MPOILIECCOB OKPAIIMBAHMUS
IIaME@HU WOHAMHU HaTpus, Kajdusg ¢ Kalblus (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMAaTepUasoB), UCCae0BaHUe aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE dKCIIEPUMEHTANIBbHBIX 3a7a4 1o Teme «BakHeilue
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKPYKaOLIAas cpeaa

BemiectBa m Marepuanbl B NMOBCEIHEBHOW >KM3HM uelloBeka. bezomacHoe
UCITOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollell cpenbl (MpeaesibHasi 0MyCcTUMas
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Poib XUMuM B pelieHUH 3KOJIOTUUECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIAaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mesrcnpeomemmnuwie ceazu

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H NMpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS 4€pe3 HCIIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MNOHSATUM, TaK U MOHSATUMN, SIBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TMOHSTHS: HAY4YHBIM (DAaKT, rUMoTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKAIUs, TMEePUOJUIHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, MNapPHUKOBBIN
a3 eKT, TeXHOIOTHS, MaTePHUAIIBI.

®usuka: MaTepusi, aToM, DOJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUN 3aps]l, MPOBOJHHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OO0OBEM,
arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKasI
peméTka, CruiaBbl, (U3MUECKHE BEIWYUHBI, CIUHUIBI W3MEPECHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢ortocunres, npixaHue, Omocdepa, SKOCUCTEMA, MHUHEpAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIE BEIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHusl AOCTUTAIOTCA B XO0Jie OOy4YEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CHOCOOCTBYIOT IpoleccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX ILEHHOCTHBIX OPHUEHTAIUHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei O
MEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTECYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeOBATEIbCKOW, TBOPYECKOW M JPYrHMX  BHJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4eOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMUMUUYECKOM PEAKIUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOAUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABJICHHOCTH U YPOBHS OOyuYeHUS B
JIATbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUsI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yUYETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHOHN MPpodheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUsS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTel UX PELICHHs MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW M COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33PCHUS OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YYeOHbIE eiicTBUSA

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0BICHEHUS OTIEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUS (MHIYKTHUBHBIC, ICITYKTUBHBIC, 110 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmysia U YypaBHCHUE
XUMHYECKOW peakiy — MpU PElIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX 00BEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI JJisi (OPMHUPOBAHHS TUIIOTE3BI IO
POBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmooaath 3a XOAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaTH 00OOIICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUUYECKOTrO COJAEp)KaHMs, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHPOPMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBITIOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBlieHus WHDOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPENeNsaTh LENU AESITeIbHOCTH, IUIAHUPOBATD,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUHW 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX PE3YJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeNIbHOCTA MO0  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSATHUN: aToOM, MOJEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIIeHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbich llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmmudeckux diaementoB [l U.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsI U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHUYECKHUE  DKCIHEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHIily 00ydenus B 9 kjiacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUSI, XMMUYECKasi peaKkius, XUMUYEecKasi CBs3b, TEILUIOBOM 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUALNS, PEeaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb, OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIUWHEHUH mo ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIAMHEHUM, TUIT KPUCTALTMYECKOU
peILIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OMNUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Tabnuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKUX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOJACPYIIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKUE peakluH (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOmMME W CrenuUUecKrue XUMUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUil;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OalaHca 3TUX PEeaKIluii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opmyIe
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTU3allUI0, BBISBICHHE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN )






TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUEe U yriydienne 3HaHUN 4 | bubnnoreka [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJMTUYECKAS] JUCCOIUALIHS. g 1 1 bubmuoteka [OK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCANHEHUS




Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmmoreka [{OK
. i )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
. B 7 1
3.2 AKHCUIINE METAJLJIbI U UX COCTMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BbE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
Jlara usydyenus
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka KounTpoa HpakTuya
n/n o0pa3oBaTe/ibHbIE
Bceero bHbIC ecKue
pecypcbl
padoThI padoTsbI
[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrtema
1 XUMHUYECKHX dieMeHToB []. 1. 1 bu6moreka [IOK
MenneneeBa 3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59e
W3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
) Knaccudukanus u HOMEHKIIaTypa | bubnuorexka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb6b6
3 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adb7e2
KonTpoabHast padora Nel no teme
4 «IToBTOpEHHE U yriyoaecHUe 3HAHUH 1 bubmorexa [JOK
P yrry https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
5 Knaccudukanus XuMuaeckux | |
peaKkuii Mo pa3IMYHbIM IPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubmuorexka [JOK
6 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbcb0
Te€TEPOre€HHBIX PEAKIIMIX
7 [loHsATHE O XUMHUYECKOM PAaBHOBECHM. | bubnuoreka [IOK
@DakTOopsl, BIUAIOIIAE HA CKOPOCTh https://m.edsoo.ru/00adbe9a




XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

g OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adc28c
9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOTUTHYECKOMN
P P bubmmoreka [{OK
10 nucconuanuu. CUabHBIE U clIa0ble
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubmuorexa [JOK
11 HoHHbIE ypaBHEHHUSI peaKkIuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEJICTABICHUIN bubmorexa OK
pedl https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIH
XUMUYECKUE CBOMCTBA COJIEH B CBETE
. bu6mmoreka [IOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON AUCCOIUALINHT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3e coieit
https://m.edsoo.ru/00add9d4
s O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
IIpakTuyeckas padora Ne 1.
P P bubnuoreka [JOK
16 «Pemenue sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KonTpoabnas padora Ne2 o teme
bu6mmoreka [JOK
17 «DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL.
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO01as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK




XUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJiopa
Xnoposojopoa. CossiHast KUCIIOTA,
. bubnuorexa [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTnueckas padora Ne 2 o Teme
. bubnuorexa [JOK
20 «ITonmyueHue ConsTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
. bubnuoreka [JOK
21 XUMHWYECKNX PEAKIUH, €CIIN OJNH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
” Haxoxnenue cepbl u €€ coeTMHeHUN bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, cTpoeHue, (pusndeckue bubnuorexa [JOK
Y XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (buznuecKkue U XuMUYECKHE CBOWCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALINE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTBI. bu6nuoreka [IOK

XUMHUYECKOE 3arps3HEHUE
OKPY’KAIOILIEN CpeIbl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a




Briuucienne maccoBOM JOJIHU BBIX0O4a

bubmuoreka [JOK

27
MIPOAYKTa peaKuuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB

)3 VA-rpynmsl. A30T, paclipoCTpaHEeHHE bubnuorexa [JOK
B IIpHUpoJe, (pU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u

. bubnuorexa [JOK
29 XUMHUUYECKUE CBOMCTBA, OJYYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
IIpakTHyeckas padora Ne 3 no Teme
bu6moreka [IOK
30 «IlomydyeHne aMmmMuaka, U3y4eHHUe ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAIBHBIX

32 oOpenuil. Xumuueckoe bubamorera LOK
YAODPCHIIL. ) https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroUIEH Cpeibl
COCIMHEHUSIMU a30Ta
Docdhop. Oxeun dbocdopa (V) u

33 Cpocgo pHa;I KI/ICJ'I(E))Ta (b(bI/II)SI/I(‘Ie)CKI/Ie u bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOWCTBA, MOTYyYEHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YAOOpEHUH. bubnuoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHeHuE B bubnmnoreka [JOK

npupone, (I)I/I?)I/I‘-ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adfd9c




CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36
DKosorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriepoaa (IV)
N bubmmoreka [{OK
37 VYroapHas KucioTa 1 €€ Cou 3
https://m.edsoo.ru/00ae006¢
IIpakTnueckas padora Ne 4 o Teme
18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027¢
non"
[TepBoHauanbHBIEC TOHATHS 00
bu6moreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmuHeHus 1
https://m.edsoo.ru/00ae080a
IIpakTuyeckas padora Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX 33724 bubnunoreka [JOK
mo TeMe «BakHelIe HeMeTallIbl U https://m.edsoo.ru/00ae0bf2
HUX COCTUHECHUS»
KonTpoabHast padora Ne3 no teme
. bubmuorexka [JOK
42 «BaxHeile HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCJTUHECHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.
13 Metannuyeckas CBSI3b U bu6mmoreka [JOK

METaJUINYECKasl KPUCTAJUITMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e




XUMHYECKHE CBOUCTBA METAJLIOB.

. bubmmoreka [JOK
44 DIEKTPOXUMHUYECKUN P
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
OOmrre cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no
45 aBHEHHUSIM XMMHWYECKHUX PEeaKIUU bubnmorera [TOK
P DAk, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
npuMecu
bubnuoreka IHOK
46 [ToHATHE O KOPPO3UK METAJUIOB nomrotexa [
https://m.edsoo.ru/00ael1278
47 Illenounbie METAIITBI bubmmorera [OK
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kaus https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael 5e8
. bu6mmoreka [IOK
50 Baxueiiime coequHeHUS KaJIbINA
https://m.edsoo.ru/00ael 5e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuorexka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpakTHyeckast padora Ne 6 1o Teme
" p“ P « bubmuorexka [JOK
53 JKECTKOCTEL BOIBI U METOAEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
b K
54 R— nommoreka 11O
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK




THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTu3arus
3HaAHUHN
IIpakTnueckas padora Ne 7.
59 Pemenne skcnepuMeHTaNbHBIX 33024 bubmmoreka [IOK
mo TeMe «BakHEHIIIne MeTaluIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpuMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JI0JIM BBIXOJa TPOAYKTa
peakuuu
61 O06o01enre U cucTeMaTu3arus
3HAHUM
KonTpoabHast padora Ne4 no teme
62 «BaxxHeinme MeTaJlIbl U UX
COCJTUHECHUS»
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6nuoreka [IOK

OKOJIOTHYCCKHX l'[pO6J'IeM

https://m.edsoo.ru/00ae4270




66 PezepBubiit ypok. O0o01IeHNE U | bubmuoreka [IOK
CHCTeMaTHU3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHrIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME







YYEBHO-METOIUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Pymsuruc I'.E., Xumus: Heoprannueckass xumust : yaeOHUK 1715 9 K1 0011e00pa3oBaTebHbBIX
yupexaenuii u mkoi./[.E.Pymsuruc, @enpaman @.I.. — 12 —e m3n.., ucnp. —M., [IpocBenienne,
2019 .

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.Pynsutuc I'.E., Xumus: Heopranuueckas xumus : yueOHUK A5 9 ki1 o01ieo0pa3oBaTeabHbIX
yupexaeHuinkon./I. E.Pym3utuc, ®enpaman @.I.. — 12 —e usn.., ucnp. —M., IIpocsenienue,
2019r.

2. T'apa H.H. IIporpammsl o61ieoOpa3oBaTenbHbIX yupexkaeHuit. Xumus. — M.: IIpocsenienue,
2008. -56¢.

3. I'apa H.H. Xumus: ypoku B 8 -11 kmaccax.: mocobue misa yuurens. — M.: IIpocemienue,
2008.

4. Papgenxnii A.M., I'opmikoBa B.I1., Kpyrnukosa JI.H. Jlngakrnueckuili MmaTeprall o XUMHUH JJIs
8-9 xmaccoB: mocodue s yaurensa. — M.: [Ipoceemenue, 2004.

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
1. bu6mmoteka L1OK https://m.edsoo.ru/00adea28
2. Bupryanbnas mkona Kupumra u Medoaus. Ypoku xumuu. 8-9 xmaccel. — M.: OO0
«Kupwin u Medoauitn, 2004
3. Xumus. MyneTUMenuiiHOe ydeOHoe Tmocobue HoBoro obOpasma. — M.: 3AO0
[Ipoceemenne-MEJIMA, 2005.
4. Buneoypoxku https://youtu.be/ijpbaZyPOSCQ
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