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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepabHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU y4eOHOro
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU CoJIepIKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 coiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSIX PEHICHUS TI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IeH U (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW  JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK ¥ B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMS K €CTEeCTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B HKOJIOTHUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJIepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpakeHHWEeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuto. Conaep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuonnueckoro 3akoHa JI. . MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

— Y4€HUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUSI O XUMHUYECKOW COCTABJISIONIECH HAYYHOM KapTHUHBI MUPaA B JIOTHUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/IaM TMO3HAaHUs B Hayke. M3ydeHuWe XUMHUM NPOUCXOJUT C IPUBICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENbHOCTA YEJIOBEKAa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amauya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHUU CUCTEMBI XUMHUUYECKUX
3HAaHUN — BaKHEHUIUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX IMOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKka HayKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TIPH W3YYCHUW BEIIECTB U
XUMHUYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-MIO3HABATEIBHOM H Y4eOHO-HCCIENOBATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpamieHus ¢ BELIeCTBAaMHU B
IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUE LIeNU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTHYeCKOoe MpHOOLIeHUE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ((dopmupoBanue o60miel (YHKIMOHATBLHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHWUS W OIBIT, MOJYYCHHBIC NMPH H3YYCHHH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalolUMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUU JJs BBIPAOOTKH HKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUis M HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHHUS.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJisi HW3YYCHHS] XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

COJEP)KXAHUE OBYUYEHUA

8 KJIACC

ITepBoHayaIbHBIE XUMHUYECKUE OHATHUSA

[Ipeamer xumuun. Pojb XMMUU B KW3HHU YeJIOBEKa. XMMHUSA B CHCTEME HayK.
Tenma wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSIHUE



BemiecTB. [loHsTHEe O MeToAax Mo3HaHMS B XUMUU. UUCThIE BelIECTBA U CMECH.
Cnoco0sbI pazeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsT AaTOMHAas —Macca.
OTtHocuTenbHas MOJEKyJsipHas mMacca. MaccoBasi 105 XMMHYECKOr0 3JIEMEHTa B
COEJIMHEHHUHU.

KonuuectBo BemectBa. Moabs. MossipHass Macca. B3auMocBs3b KOIMYECTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYA0M, MpaBuiaaMu paboTkl B 1abopaTopuul U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJIOBAaHUEM, U3YyUYEHUE U OINMCAHUE
¢u3nueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOJOJIeHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTUpaHHE caxapa B CTYIIKE,
KUATIEHUE U KOHJIEHCAllUS BOJbI) U XUMUYECKHX (TOpeHHE CBEYH, MPOKAJTUBAHUE
MEIHOM TPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIIOTOM) sIBJI€HUH, HAOII0AeHIE U
ONKMCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakuuil (pasjokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIA
menu (I) mpu HarpeBaHuu, B3aMMOJICHCTBUE Keye3a ¢ pacTBopoM cosr meau (I1),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHus] CMECE: C TOMOIIbI0 MarHuTa, (PUIBTPOBAHME,
BbIMIApUBAHUE, TUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKHA MOBAPEHHON
coilv, HaONIOJEHWE W  ONUCAaHUE  PEe3yNbTaTOB  TMPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS MAaCChl, CO3JaHUE MOJEIEH MOJEKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — anemMeHT W mpocToe
BemecTBO. Haxoxmenue kuciaopoma B Tpupojae, (HU3MYECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoma. CrocoObl
MOJyYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpoMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoae. O30H — auioTponHas MOAUGUKAIHS KUCIOPOa.

TemmoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOoIuMBO: yroib M METaH. 3arps3HEHUue
BO3/1yXa, yCUIICHHE MapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — »snmemeHT M mpocroe BemiecTBo. HaxoxzaeHue Bogopoaa B
npupojie, (GuU3MUEeCKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyenus. KucnoTsl u comnu.



Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBOMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbL. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenunenuil. Oxcuabl. Knaccuduxanus
OKCHUJIOB:  cosiecoOpasyromiie (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Du3nueckue W XUMHUYECKUE
cBoicTBa OKCUOB. [loyueHune okcuaoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMHN: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. DuU3MyeCKHE U XUMHYECKHME CBOWMCTBA
ocHoBaHui. [losryuenrne OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue KucIor.

Conu. Homenknatypa coseil. @uzndecknue u XMMUYECKUE CBOMCTBA COJIEH.
[Tonydenue comen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJCPKaHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHE,
coOupaHue, pacno3HaBaHWE M M3yYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aMMOJICMCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaimieHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumoAehucTBue BoAoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOJIFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PACTBOpPAX KUCIOT W IIEIOYEH,
u3yueHue B3aumojenictBus okcuaa meau (II) ¢ pactBopom cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMW HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3aJlad 10 Teme «BaxHelmmne Kiacchl HEOPraHUYECKUX
COETUHEHUID.

IHepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
jieMeHToB JI. U. MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU



[lepBble TOMBITKH KiIacCU(UKAMM XUMUYECKUX dieMeHTOB. [lonstne o
IPYINax CXOJHBIX DJEMEHTOB (IETOYHBbIE U IIECJTOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEPHbIE OKCUIbI
Y TUJIPOKCUBI.

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuonHas ©  JJIMHHONEpPUOAHAS  (OPMBI
ITepuonnueckon cucreMmsl xumuueckux diemeHToB JI. M. Menneneesa. [leprosl
u rpynnel. Ouzndeckuil CMBICI IOPSAAKOBOTO HOMEpPA, HOMEPOB Iepuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3oronbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. M. MeHnneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAUTMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPyINaM U NEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJsipHass M HEMOJIApHAs) CBA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iponiecchl okucaeHus U BOcCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3IoB BEHIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakiuy pa3ioKeHus, COCTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€H MpPU W3YyYEHHM XMMHHM B 8 Kiacce
OCYLIECTBIISIETCS. YEPE3 HCMOJIb30BAaHUE KakK OOIIUX E€CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEeHHO--HAYUYHbIC MOHATHS: HAYYHBIH (PaKT, THUIOTE3a, TEOpHUs,
3aKOH, aHalnW3, CHUHTE3, KiIaccuukanus, TMEePUOJUIHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
M30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUM 3apsij, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEILIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, IUTAHETHI, 3BE€3/1bI, COJHIIE.

buonorus: dborocunTes, apixanue, ouocdepa.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKu s

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3iIeMEHTOB B llepumomguueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIJIMUECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccuduxanys u HOMEHKIaTypa HEOPTraHUUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPTraHMYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHUYE€CKUX BEIIECTB.

Knaccuduxanys XuMU4IeCKUX peakiuil 10 pa3InuHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIUX B pEaKIMU BEHIECTB, MO TeIUIOBOMY 3 (deKTy, o
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX 3JIEMEHTOB, 10 OOpaTHMOCTH, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. [lonstre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTeHHBIX U T€TePOTEeHHBIX
peakiusax. [lonstue o xkaranuze. Ilonatue o xumuueckom paBHoBecun. DaKTOpHI,
BIUSIOIIME HA CKOPOCTh XMMHUYECKON pPEAaKIUU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBneHue YpaBHEHHUI
OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HETEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMALMM BELIECTB C PA3JUYHBIMU BHIAMU
XuMHu4eckon cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble SJIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA ¥ COJEH B CBETE MPEJACTaBICHUN 00 DIEKTPOIUTHICCKOM
nucconnanu. KauecTBeHHbIE peakiiuyd Ha HOHBIL. [IoHATHE O THAPOIN3E COIEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEILIECTB — META/NIOB M HEMeETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakluu
OT BO3JEUCTBUSl PAa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOIHOCTHU



pacTBOPOB BEILECTB, Ipollecca AUCCOLMALMK KHUCIOT, WIeNo4Ye u coliei
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepUaloB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICIEHHE Ta3a, o00pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUs, COSTUHEHHUS ), PaclOo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiUil Ha HWOHBI, peElIeHUe
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTUKa rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMOJEHCTBUE C MeTaylaMH, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCIIOTa, XMMHYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. JleficTBue
XJIoOpa ¥ XJIOPOBOJAOPOJA HAa OPraHW3M uesjoBeKa. BakHeWiue XJIOpuUIbl U UX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapaktepucTuka 3memMeHTOB VIA-rpymnmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYEeCKHe cBOoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucioTa, (QuU3MUEeCKMe ¢ XUMHUYECKHe CBOMcCTBa (0Omue Kak
NpeCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKInH,
JeXalue B OCHOBE IMPOMBIIUICEHHOTO CHOco0a TMOJYYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KucaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PEaKiys Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIIICHHUS.

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B MPUPOJIE,
dusznueckre 1 XuMU4YECKre cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYECKHE
cBolcTBa (0OIIME KaK TMPENCTaBUTENSl Kilacca KUCIOT W crnenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3JAyXa, MNOYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu Qocdopa, puznyueckue M XMMHUYECKHUE CBOWCTBA.
Oxkcun pocdopa (V) u pochopHas kucnora, GU3NIECKUe U XUMUUECKHIE CBONCTRA,
nonyuyenue. Mcnonb3oBanue pocharoB B KaueCTBE MUHEPATbHBIX YI0OpEHHUIA.



O6mas xapakrepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIE  CTENEHU  OKHUCICHMS.  YTIEpOHd,  aJUIOTPOIIHBIC
Moau(dUKalUKU, paCIpPOCTpaHEHUWE B MOpUPoJE, (U3NYECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuasl yriepojaa, ux
du3uyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MpOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T1100adbHOrO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUE U XMMHUUYECKUE CBOMCTRA,
nojsiydeHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COSTUHECHUSIX
yriaepoza (MeTaH, 3TaH, STUJIECH, alleTUIIeH, 3TAHOJ, TIIMIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YTJICBOJAOPOAOB (Yrojib, MTPUPOIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (O€H3UH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONIOTUYECKHU BaKHBIX BEIIECTBAX: KHUPaX, OCIKax, yrieBoJax — U X
pojii B KM3HM 4eloBeKa. MarepuaabHO€ E€IUHCTBO OPraHMYeCKHX U
HEOPTraHUYECKUX COCTMHEHUMN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, IOJy4eHHUE W
npuMmeHeHne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus: 00
okcuge kpemHus (IV) m xpemHueBoil kuciore. CUIMKaThl, UX HCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeiue crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, 0eToH, xkene300eToH. [Ipobrembl 0e30MacHOr0 MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuit IKCcnepumenm:

U3y4eHre 00paslloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
NPOBE/IEHNE KaUYeCTBEHHBIX PEAKIM Ha XJIOPUA-MOHBI U HAOII0/IeHUE MTPU3HAKOB
WX TPOTEKAHUS, OIBITH, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHHH (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOpHUIOB (TaJOT€HHUIOB), O3HAKOMIICHHE C
oOpaslaMmu ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOICHHE TIpOIlecca OOYIIIMBaHUS caxapa MOJ IeWCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOW  KHUCJIOTBI, H3Y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOMN KHCIIOTHI, MPOBEACHUE KAUeCTBEHHON PeaKkiluy Ha Cyibdar-
WOH W HaOIo/eHne Tpu3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoiicTBaMu asoTra, ¢ochopa W WX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydeHHE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX PEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE NMPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICVICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO
(BO3MO>KHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenein



KPUCTAJUTMYECKUX PEHIETOK anMmasza, rpadura, ¢yiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTras3a, MOJydeHUE, COOMpaHUe, PaclO3HABAHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAUueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIMEN CUJIUKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3aj7a4 1o TeMe «BaxkHelIue HeMeTaIbl U UX COSUHEHUS.

MeTaJJibl U X COETHHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnonoxenus B llepuogmueckout cucreme xumuuyeckux osiemeHtoB [, H.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiyioB. Mertajuinueckasi CBsA3b U
METAUIMYECKasi ~ KPUCTALIMYECKAass  pemeéTka.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHU MeTauioB. du3nyeckre U XMMUYECKUe CBOWCTBa MeTauioB. Oo1ue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanmdeckoil cucTeMe XMMUYECKUX
sanemenToB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCHUABI HaTpusg W Kanus. [IpruMeHeHue MIEeNOYHBIX METAUIOB U HUX
COEeIMHEHUMH.

[IleiouyHO3EMENbHBIE METAJUIBI MarHUWii W KaJbIUW: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux 3yieMeHToB [[. . Menaeneesa, ctpoeHue
UX aTOMOB, HaXOXJICHUE B IIpupojae. PU3nyeckue U XUMUYECKHE CBONCTBA MarHus
U Kaiaplus. BaxueWmne coequHEHUsS Kaiblugd (OKCHI, THAPOKCHUI, COJIH).
JKECcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHMHI: ToJI0o)KeHUE B [leprnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoOeHME aTtoMa, HaxoxKJAeHUe B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA alfOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTFOMUHUA.

Keneso: monoxenue B [lepuoguueckoil cuCTeMe XMMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToma, HaxXxOoXJIeHWE B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA kele3a. OKcuabl, TUAPOKCUIbI U conu xenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C O0Opa3llaMd METAJIOB W CIUIABOB, HX (DU3NUYECKUMU
CBOWMCTBaMH, H3y4YCHHE PE3yJIbTAaTOB  KOPPO3WHU  METaioB  (BO3MOXKHO
WCTOJIb30BaHUE BHJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
Kanbllisd W HATpus C BOJOH (BO3MOKHO HMCIIOJIb30BAaHUE BHJICOMATEPHAJIOB),
HCCJIEJIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOAE
(BO3BMOXHO  HCIIOJIB30BAHME  BHUIAEOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS



KAueCTBEHHBIX PEaKIWi HA WOHBI: MAarHWs, KaJbIWs, aJIOMUHHS, IMHKA, XKee3a
(IT) u xeneza (III), meau (II), HabmroneHNe U onKrcaHue MPOIIECCOB OKPAITUBAHUS
IUTAMEHH WOHAMH HATpWs, Kalus W Kainbluig (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMAaTEPHUAJIOB), UCCIEOBAaHIE aM(OTEPHBIX CBONCTB THAPOKCHIA AITFOMHHHUS
¥ THJIPOKCHJIA [TUHKA, PEIIEHNE SKCTIEpUMEHTAIBHBIX 3a/1a4 TI0 TeMe «Bakueiinme
METaJUTBI M X COCTHHCHHUSI.

XuMHA U OKpYKaLIas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4eloBeka. be3omacHoe
MCIIOJIb30BaHKE BEIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momomb mpu
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XUMUYECKOe 3arps3HEHHE OKPYXKAloled cpeapl (MpeaenbHas JO0MmycTUMast
KOHIIEHTpalus BemecTs, nanee — [1JIK). Pons xuMuu B pemeHNN 3KOIOTHUECKUX
npoosieMm.

Xumuyeckuit IKcnepumenm:

U3ydeHue oOpas3IoB MaTepHasioB (CTEKIIO, CIUIaBbl METaIOB, TIOJUMEpPHEIC
MaTepHaIbl).

Mesxcnpeomemnuvle ceasu

Peanmuzanmss MeXIpPEIMETHBIX CBSI3¢H NMPU HM3YYCHWH XUMHH B 9 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
NOHSITUM, TaK ¥ TIOHSITHM, SIBISIIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUPUKALUI, TEePUOJAUYHOCTb, HAOIIOEHNE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJeb, SBICHUE, TAaPHUKOBBIM
a3 eKT, TeXHOIOTHS, MaTePUAIIbI.

dusznka: Marepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI,
M30TOMbI, PAJAHMOAKTUBHOCTH, MOJIEKYJA, JJICKTPUUECKUH 3apsija, NPOBOIHHKH,
MOJYIPOBOJHUKH, IUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAs
peméTka, CruiaBbl, (U3MUECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
YIOOpEHMsI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIC TOPOJIHI,
MOJIE3HbIE UCKOIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIn4HOCTHBIE pPE3ybTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIIbHOM JIEATEIIBHOCTH B COOTBETCTBUU C TPATULIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yYalOLIUXCSl.

JInuHOCTHBIE  pE3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIipeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAacCJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3ZHH
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIHAJIETh JIOCTOBEPHOM HMHQOpManuei o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U OOIIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEKIUNIYHOCTHBIX
OTHOIIIEHUA B KOJIJICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W  JIPYrUX  BUJAX
JEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBITIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce ITOH Y4eOHOUW JesATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAEHUWE M TMIOCTYNKA CBOUX TOBAapULIEH C MO3HUIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTAaBISIONINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSATEIBHON paboThl ¢ YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEPATYpPOr, JTOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTH;

MHTEpeC K OOY4YeHUI0 M TO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM M  HUCCIEAOBATEIBCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH U YPOBHS OOy4yeHUS B
JTaJIbHEUIIIEM



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COONIOJIEHUsS TMpaBwil O€30MacHOCTH TMpH  OOpalleHUuu C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY M3yUEHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHUCJE Ha
OCHOBE TNPUMEHEHMs] TNPEIAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BBIOOD
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHENIHOM nMpodheCCUOHAIBHOM JeATeIbHOCTUA U Pa3BUTUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBHOM Cpeie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

IKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS, TIOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU W3YYCHUH XUMHH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAOUIENH IPUPOJHON Cpeoi, 11l MOBBIIICHUS
YPOBHS  DKOJIOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEeHIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBILJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B [O3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeIMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIICHAYyYHBIE TIOHATHUA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC IeCTBUA (ITO3HABATEIbHbIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPbhIE 0OecmeunBarOT (GopMuUpoBaHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue aAeicTBU:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAaHUM: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITUH (BBIACISATH UX XapaKTEpPHbIE



MIPU3HAKU, YCTaHABIMBAaTh B3aMMOCBS3b C JAPYTMMU MOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JIsl OOBSCHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHaBIIMBaTh MPUUYUHHO-CIIEICTBEHHBIE CBSI3HM MEXKIYy OOBEKTaMH HU3Y4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIIOUCHHUS;

yMEHHE TMPUMEHITh B TIpollecCe€ TO3HAHUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmyiia U YypaBHEHHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj/lau, ¢ y4€TOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJICJACTBCHHBIC CBSI3M U
POTUBOPEUHUSI B U3YUAEMBIX ITPOIIECCaxX U SIBICHUSX.

Ba3oBble uccienoBarejbckue AeiCTBHS

yMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

NpUOOpETeHHe ONbITa MO IUJIAHUPOBAHHUIO, OpPraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHEe HaOIogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMYyIUpPOBATH 00OOIIEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumei:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsl JIUTEpaTypa XUMUYECKOTO COJEp)KaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATHh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

YMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3alpoChl MpPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 ONMPEICIEHHOTO THUIIA, TPHOOPETEHHUE OTBITA B
00JacTH  WMCTONB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMYHBIX IIOMCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTHUMANBHYIO (pOpMY TIpecTaBieHnus nHGOpManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXKHBIMH CXEMaMH, JharpaMMaMu,
apyrumu popMamu rpa@uku U ©X KOMOMHAIUSMU;

YyMEHUE HCHOJIb30BaTh M AaHAJU3UpOBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATEIBCKON NIESITEIbHOCTH MH(DOPMALIMIO O BIUSHUM IPOMBIIIIEHHOCTH,



CEIIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOIHON
CpEaBbl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CylIeCTBY  oOcCyXjgaeMod  TeMbl, (QopMyIupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TTPEIJIOKESHHON 3a1a4H;

YMEHHUS  MPEJACTaBIATh  MOJYYEHHBIE  pe3yibTaThl  I[MO3HABATEIIbLHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh Mpe3eHTAIUI0
PEe3YyIbTATOB BBHITIOJIHEHUS XUMHYECKOTO HKCIepUMEHTa (J1a00paTOpPHOTO OIbITA,
71a00paToOpHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOCKTA);

yMEHUS Yy4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABATEJILHOM W HCCIENOBAaTENbCKON  JEATENbHOCTH MPU  PEUICHUH
BO3HHMKAIONIMX TPOOJEeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuii (00CyXaeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAITUS
COBMECTHBIX JICHCTBMI, OIpeJejeHne KpUTepHeB II0 OIICHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

Pery/isiTUBHBIE YHUBEpPCAIbHbIE YUeOHbIE AeCTBHSI:

YMEHUE CaMOCTOSITEIHO OINPENeaTh I[N ACATEIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosee 3G (PEeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX U
NO3HABATENbHBIX 337a4, CAaMOCTOSITEJIbHO COCTaBISATh WIH KOPPEKTUPOBATH
OPEMJIOKEHHBIA aJITOPUTM JIEWUCTBUU IIPU BBINOJTHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUsS. HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIaraeMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 00s3aTEIHHOTO
Collep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalbHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIMMUCA HAy4YHBIC 3HAHUSA, YMEHUS M CIOCOOBI
NEHUCTBHM, crenupuyeckue Il NpeIMeTHOW obinacth «XuUMHS», BHIBI
NEATEIbHOCTH 10  TOJYYEHUIO HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K xoHy o0yueHus B 8 kiacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

*  PpacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS. U HEOJHOPOAHAS ), BAJEHTHOCTh, OTHOCUTEJIbHASI aTOMHasl U
MOJIEKYJIsIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi 10151 XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIA 00BEM,
OKCHU/JI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHUSI, XMMHYECKasl peakuus, KiacCUPUKALMS peakluil: peakiuu



COCMHECHUS, pEaKIUU PA3JIOKECHUS, PpEaKUUH 3aMELICHUS, PEaKUUU
o0OMEHa, 7K30- U SHJOTEPMUYECKHUE PEAKLIMH, TEIUIOBOM 3(P(EKT peakuuu,
SIpO aToMa, JJCKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTa b, paguycC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSAPHAs KOBAJIEHTHAsS CBS3b,
VWOHHAs CBS3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIIECTBa
(MpoI1eHTHAsI KOHILIEHTpAIKsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCJIUHCHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUN 10
dbopmynaM, BHA XUMHYECKOW CBs3M (KOBAJICHTHasT W WOHHAs) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJokeHus B Ilepuoauueckoii cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuoanueckoii
CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnobouynas noarpymnmna (b-rpynmna)», mMansie u
OOJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucremMa XuMHueckux odiemeHtoB [J[. U.
MeHnpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsll sapa, 001Iee Yucio 3JIEKTPOHOB
U pacnpeiesIeHUE UX MO IEKTPOHHBIM CIOSIM);

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTAaBY YYACTBYIOLIUX B pPEaKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTyY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAaHHS XHUMUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYKO  MaccChl
BEILIECTB, MAaCCOBYIO JIOJIO XHMHYECKOr0 JJieMeHTa 1o Qopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMHUUYECKOW PEAKLINH;



MIPUMEHSITH OCHOBHBIE OIEpallid MBICIUTEIBHOU ACSTEILHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTU3aluIo, KiacCU(UKAIIHIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€U — ISl U3YyUCHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX pEAKIUH, ECTECTBEHHO-HAyUYHbIC METOJbI
MO3HAaHUS — HAOJIIOJIEHUE, U3MEPEHUE, MOJICTIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIeNOBaTh  IIPaBWJIAM  TMOJb30BAHUA  XMMHUYECKOW  TOCYIOM U
1abopaTopHbIM O00OpYJOBaHMEM, a TakXKe IMpaBUjiaM OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMH 110 BBINOTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB MO TMOJYYCHUI0O U COOUPAHUIO
razoo0pa3HbIX BeHIECTB (BOJIOPOJIa M KHUCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M TMPOBOAUTH  XUMHYECKUE  DKCIEPUMEHTHI  TI0
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TTOMOIIBbIO0 MHAUKATOPOB
(makmyc, dheHondraneut, METUIOPAHX U IPYTHE).

K xonIy oOyuenus B 9 Kkiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHUNA: XUMHUYECKHI
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAaJE€HTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHSI, XUMUYECKasi peakiusi, XUMUYecKas CBsI3b, TEIIOBOU A DEeKT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEANEKTPOJIUTBI, JIIEKTPOJUTHUYECKAs IOUCCOLMALNS, pPEaKUUU HOHHOTO
oOMeHa, KaTaim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHUE,
aJoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, HMOHHAafi,
MeTaJUIM4ecKasi), KpUCTaJUIM4ecKass pemeTKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOM pEaKUHUH, IPEACIbHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX IIOHSATHU U
OPUMEHATH 3TU HOHITHUS IPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMUYECKYID CHUMBOJHUKY JUIsl COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAEHATh BaJICHTHOCTh U CTEIICHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JUYHOIO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
OmpeNenéHHOMY KJIacCy COEOWHEHUH mo (opMyrnaMm, BHI XUMHUYECKOU
CBs3W (KOBaJICHTHas, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (opMmylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHEHHM, TUIl KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;



packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro MNOHMMaHWE: ONHUCHhIBATH M XapaKTepU30BaTh
Tabinunyto ¢opmy llepuonnyeckoid CUCTEMBl XMMUYECKHX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noarpymnmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», Maible W OONbIIME NEPUOJBI, COOTHOCHUTH
0003HayeHusi, KOTOpbIE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, oOIIee YUCIO DJIEKTPOHOB U
pacrpefieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U HUX COCIUHEHUU B
npejaenax MajiblX MePUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakiuu (MO0 YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUu
BEUIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME W crenuUuYeckue XUMHUYECKHUE
CBOICTBAa TPOCTBIX U CIOXHBIX BEUIECTB, MOJITBEPXkAasi OIMNHUCAHUE
npUMepaMHu MOJEKYJSIPHBIX U HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHii;

COCTaBIIATh YPABHEHUS DJIEKTPOJIUTHUYECKON THUCCOIMAIMU  KHUCIIOT,
IIeJIOYEe U COJIeH, TMOTHbIE U COKPAIIEHHBIE YPaBHEHUS pEaKIMii HOHHOTO
oOMeHa, ypaBHEHHUS peakluid, MOATBEPKIAIOUUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3IMYHBIX KIJIACCOB;
pPacKphIBaTh CYHNIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHUA,
BO3MOKHOCTH TMPOTEKAHMSI XMMHYECKHUX NPEBpAIllCeHUH B Pa3IUUHBIX
YCIIOBUSIX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o QopMmyJe
COEIMHEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PAaCUETHI
10 YPAaBHEHUIO XUMHUYECKOHN peakiny;

coOmomaTh  TpaBWja  TOJIB30BAHUS ~ XUMHUYECKOHW  TMOCyIOH U
nabopaTopHbIM 000pYyTOBAaHWMEM, a TakKe TpaBwia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB TO TMONXYYECHUI0O U COOMPaHUIO
ra3o000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJUTh  PEAKIUU, MOJTBEPXKIAIOIINE  KAaYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapbonar-, ¢ocdar-, cuwiMkar-, Cyibpar-, TUIPOKCUI-UOHBI,



TEMATHUYECKOE IINTAHUPOBAHUE

KaTHUOHbI aMMOHHUS W HOHBI HM3YYCHHBIX MCTAJIJIOB, MNPUCYTCTBYIOIIHC B
BOOHLBIX paCTBOPAX HCOPraHNMYCCKUX BCUICCTB,
IMPUMCHATH OCHOBHBLIC OIICpalun MBICIUTEIbHOMN ACATCIIPHOCTU — aHaJIu3

U CHHTE3,

CpaBHEHHUE,

00o01eHue,

CHUCTEMATHU3allHIO,

BBISIBJICHHUC

IMPUYNHHO-CJICACTBCHHBIX CBS3ECU — A1 U3YyUCHUA CBOMCTB BCHICCTB U

XUMHUYECKUX PEaAKIUH,

CCTCCTBCHHO-HAYYHBIC MCTOAbI

IIO3HAaHUuA —

HaOII0/IEHUE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (pEasIbHBIA U

MBICJICHHBIN ).

8 KUIACC
KoJsnyecTBo yacoB DJIeKTPOHHBbIE
N2 HaumeHnoBaHue P
(uu¢posbie)
n/ | PasaesioB ¥ TeM Bcer | Kontpoabnbl | IIpakTnyecku
oOpa3oBareJibHbIE
n | NporpamMmsbl 0 e padoThlI e padoThI
pecypchl
Pasznea 1. IlepBoHayaibHble XMMUYECKUE MOHATHS
XuMuss — BaxkHast
o0macTb
bu6moreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7¢
eI TSIIbHOCTH -
YyeloBeKa
BemecTBa n bubnuorexa [JOK
1.2 | xumudeckue 15 1 https://m.edsoo.ru/7f4183
peaxiuu ic
Hroro mo pazgeny 20

Pa3nen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB

Bo3znyx.
bubmuoreka [JOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
[TonsTue 06 7c
OKCHAAX o
Bopopon.Ilonarue bubmuoreka [JOK

2.2 | 0 KHCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIIX 7c
Bopna. PactBopsl. bubnuoreka [JOK

2.3 | Tlonsrtue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAaHHUAX 7c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK

2.4 | HeopraHu4ecKux 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU 7c

Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pasnean 3. Illepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa XUMHYECKHUX 31eMeHTOB /1.
H. MenaeneeBa. CTpoeHue aToMoB. XMMH4Y€CKas CBsA3b. OKNCINTEIbHO-
BOCCTAHOBHMTE/IbHbIEC PeaKIuu

[Tepuonnueckuii
3aKOH U
[Iepnoguueckas
bu6mmoreka [IOK
cucrema
3.1 7 https://m.edsoo.ru/7f4183
XUMHUYECKUX 7¢
anemeHToB []. 1. T
Mennene-eBa.
Crtpoenue atoma
XumMmudeckas
CBSI3b. bu6moreka [IOK
3.2 | OKHUCIUTENBHO- 8 1 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTECIBH ic
bI€ PEaKITUU
bu6moreka [IOK
Uroro no pazneny 15 https://m.edsoo.ru/7f4183
7c
bu6moreka [IOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO
68 4 5
YACOB I10
[NPOTPAMME
9 KIIACC
N2 | Hammenoanme KoauuecTBo yacos JJIeKTPOHHBbIE
(ungposbie)
n/ | pas3aeyioB U TeM Bcer | Kontpoabnnl | IIpakTuuecku
oOpa3oBaTeJibHbIE
n NMPOrpamMmmbl 0 e padoThI e padoThl
pecypcsl
Pasznen 1. BenrecTBo M XUMHYECKHE PeaKIUN
IToBTOpEHUE 1
yriryoneHue bubnuoreka [IOK
1.1 | 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paznenos Kypca 8 36
KJ1acca
OcHoOBHbIE
bubmuoreka [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuit o
13 ONEKTPOIUTHYECK 8 1 1 bubnuorexa [IOK

asg quccoluranus.

https://m.edsoo.ru/7f41a6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKHUE
peakuuu B
pacTtBopax

Hroro no pazneny

17

Pazgen 2. Hemerasiisl "

HX COCAUMHCHUSA

O6mas
XapaKTepUCTUKa bubnuorexa [JOK

2.1 | XMMHYECKHUX 4 https.//m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
rpynnsl. I'agoreHnst
OO6mas
XapaKTepPUCTHKA
- bubmmoreka [{OK

2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpymmsl. Cepa u eé o
COCIMHECHUS
O6mas
XapaKTePUCTHKA
XUMHUYECKHX bu6moreka [IOK

2.3 | snemeHToB VA- 7 https://m.edsoo.ru/7f41a6
rpynnsl. A3or, 36
dhocdhop u ux
COCTUHCHMUS
Oo61mas
XapaKTEPUCTHKA
XUMHYECKHX bu6mmoreka [JOK

2.4 | snementoB IVA- 8 https://m.edsoo.ru/7f41a6
TpyIIbl. YTIeposa 36
U KPEMHHH U UX
COCTUHCHMS

Uroro no pazneny 25

Pazpen 3. Meraiibl M UX COeANHEHUSA

OO6mue cBoiicTBa bubmorexa LOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJIJIOB

36

Baxneiimme bu6mmoreka [JOK

3.2 | MeTabl U uX 16 https://m.edsoo.ru/7f41a6
COCIIMHEHUS 36

Hroro no paszneny 20

Paspnen 4. Xumus n okpy»kamwomas cpeaa

BemectBa u
4.1 | marepuainsl B
KHU3HU YelloBeKa

3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36



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

Hroro no pazneny

bubnuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
68 4 7
YACOB I1O
I[TPOI'PAMME
INOYPOUYHOE IIVNIAHUPOBAHUE
8 KUIIACC
Ne KoanyecTBO 4acoB DJIeKTPOHHBbIE
Konrpoas | IlpakTnuec flata undposbie
Tema ypoxka Bce U3y4eH
n/ HbIe KHe oOpa3oBareJibHbIE
ro usi
n padoThl padoThl pecypchl
[Ipeamer xummum.
bu6moreka [IOK
Ponp xumuu B
KHHI TeTOBCKA 1 https://m.edsoo.ru/ff0
) d210c
Tena u BemecTBa
bu6moreka [IOK
Tlousite 0 MeTomax
O3HARIA B XIMIH 1 https://m.edsoo.ru/ff0
d227e
[IpakTuueckas
padora N2 1
«IIpaBwia paboTHI B bubnuorexa [JOK
1a00paTopuy 1 1 https://m.edsoo.ru/ff0
npuEMBI 00OpaILeHus d23dc
¢ 1abopaTopHBIM
o0opynoBaHUEM
YucTele BelecTBa 1 bu6mmoreka [JOK
cmecu. CriocoObl 1 https://m.edsoo.ru/ff0
paszeneHus cMece d26ca
[IpakTnueckas
oorta N2 2
p; ord bubmuoreka [JOK
« agﬂﬁﬂeHHe 1 https://m.edsoo.ru/ff0
cMmeceil (Ha 428c8
MIpUMEPE OUUCTKHU
MTOBAapPEHHOM COJIH )»
bu6mmoreka [JOK
ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0
d2a6c



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHYECKHUE

3JIEMEHTBI. 3HAKHU bub6mmoreka [{OK
7 (cuMBOJIBI) https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
3JIEMEHTOB
bu6mmoreka [IOK
IIpocteie
8 https://m.edsoo.ru/ff0
CJI0KHBIE BEIECTBA d2a6c
AToOMHO- bu6mmoreka [{OK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff0
YUYCHHUE d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB.
Xumudaeckas
(bopmyna bubnuotexa [JOK
10 pMyJa. https://m.edsoo.ru/ff0
BanentHocTh
d2eae
aTOMOB
XUMHYECKUX
9JIEMEHTOB
OtHocHTENLHAS
aTOMHas Macca. bubnuorexa [JOK
11 | OtHocuTenbpHas https://m.edsoo.ru/ff0
MOJIEKYJISIpHAs d323c
Macca
MaccoBas noins
bu6moreka [IOK
XUMHYECKOTO
12 https://m.edsoo.ru/ff0
JJICMEHTa B 4350¢
COCTUHCHUHU
KonugecTBo bubmuoreka [JOK
13 | BemecTBa. MOJb. https://m.edsoo.ru/ff0
Momnsipaast macca d5230
duznyeckue u
XUMHYECKHUE bu6mmoreka [JOK
14 | sBneHwus. https://m.edsoo.ru/ff0
Xumuueckast d37fa
peakims
IIpusnaku u
yCIOBUSA bubnuorexa [IOK
15 | mporexaHus https://m.edsoo.ru/ff0
XUMHYECKUX d3al6
peaxkuun
3aKOH COXpaHEHMs
bubmuoreka [JOK
MaccChl BEILECTB.
16 X https://m.edsoo.ru/ff0
HMHUYCCKHE 43b38
ypaBHEHUS
17 | Boruncienus bu6moreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

KOJINYECTBA, MACCHI
BEILIECTBA 110
YPaBHEHUSIM
XUMHNYCCKHUX
peakuui

https://m.edsoo.ru/ff0
d5708

18

Knaccudukarus
XUMHUYCCKUX
peakuui
(coenunenus,
pas3oKeHus,
3aMEICHUS,
obmeHa)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d3f34

19

M. B. JlomonocosB
— Y4EHBIN-
DHITUKIIOIIEIHCT.
O06o0menne u
CHCTEMAaTU3alHs
3HAHUMN

bubmmoreka [{OK
https://m.edsoo.ru/ff0
d40c4

20

KontponbHas
paborta N21 mo Teme
«BemecTBa u
XUMUYECKUE
peakuumn»

bu6moreka [IOK
https://m.edsoo.ru/ff0
d4290

21

Bo3nyx — cMech
ra3oB. CocraB
Bo3ayxa. Kucnopon
— DJIEMEHT U
MPOCTOE BEIIECTBO.
O3on

bu6moreka [IOK
https://m.edsoo.ru/ff0
d448e

22

duznyeckue u
XUMHUYECKHUE
CBOMCTBaA
KHCJIOpOJia
(peakiuun
OKHCJICHHS,
ropenue). [Tonstue
00 okcugax

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d4614

23

Cnoco6bt
MOJTy4EeHUs
KHCJIOpOJa B
nabopaTopuu U
MPOMBIIIIECHHOCTH.
IIpumeHeHue
KHCJIOpoaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d497a

24

Tennosoit appext

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

XUMHYECKOM
peaKkiuu, MOHATHE O
TEPMOXUMHUYECKOM
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3aKOHA 0OBEMHBIX
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CBOMCTBA BOJIBI d587a
CocTaB OCHOBaHUH. bubnuorexa [JOK
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https://m.edsoo.ru/00adf68a

¢busnyeckue u
XUMUYECKHE
CBOICTBA,
MOJTy4eHHE

34

Hcnonb3zoBanue
docdartos B
KauecTBe
MUHEPaATbHBIX
yIoOpeHuit.
3arpsi3HeHue
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6mmoreka [{OK
https://m.edso0.ru/00a
dfc20

35

Yraepon,
pacnpocTpaHeHu
€ B IIpUpo/e,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

bu6moreka [IOK
https://m.edso0.ru/00a
dfd9c

36

Oxcuasl
yriiepoja, ux
dbuznveckue u
XUMHYECKUE
CBOMCTBA.
OKOJIOTHYCCKHE
poOJIeMBl,
CBsI3aHHEIE C
OKCHJIOM

yraepona (IV)

bu6moreka [IOK
https://m.edsoo.ru/00a
dfebe

37

VYronpHas
KHCJIOTa U €€
coJu

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e006¢c

38

IIpakTueckas

padota N2 4 o
TeMe
"[Tonyuenue
YTJIEKHUCIIOTO
rasa.
KauectBennas
peakuus Ha
KkapOoHaT-uoH"

bubmuoreka [[OK
https://m.edso0.ru/00a
e027e

39

IIepBoHauanbHbI
€ MOHATHS 00
OpPraHUYECKUX
BEIIECTBAX KaK O

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e054e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

COCIUHCHUAX
yriieposa

40

Kpemnuii u ero
COCIMHECHUSA

bubnuoreka [IOK
https://m.edsoo.ru/00a
€080a

41

[IpakTnueckas
pabora N2 5.
Pemenne
AKCIIEPUMEHTAITb
HBIX 3aJ1a4 I10
TEME
«Baxuneimme
HEMETAJUIBI U UX
COCIUHCHHUS

bu6mmoreka [{OK
https://m.edso0.ru/00a
e0bf2

42

KontponbHas
pabota N293 mo
TeMe
«Baxnenmue
HEMETAJIJIbI  UX
COEJIMHEHUS»

bu6moreka [IOK
https://m.edso0.ru/00a
e0el8

43

Oo61mas
XapaKTepUCTUKA
XUMHYECKIX
3JIEMEHTOB —
METAaJIOB.
Merammmyeckas
CBSI3b U
MeTaIndecKas
KpHUCTaJUIMYeCKa
s pemeéTkKa.
dusznueckue
CBOMCTBaA
METaJNIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00a
€103e

44

XUMHYECKHE
CBOMCTBaA
METaJIOB.
DIEKTPOXUMUYEC
KUH sl
HaIpsHKEHUN
METaJlJIOB

bubmuoreka [[OK
https://m.edso0.ru/00a
e1156

45

OO6mue crmocoObl
MOJTy4YeHUSs
METAaJIOB.
CruiaBbl.
Brraucnenus mo

bu6mmoreka [JOK
https://m.edsoo.ru/00a
el156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

YpPaBHEHUSIM
XUMHUYCCKUX
peaKkuuii, eciu

OJIMH M3
peareHTOB
COJICPIKHUT
MIPUMECH
[TonsTue 0 bu6mmoreka [{OK
46 | kopposum https://m.edsoo.ru/00a
METAJIOB e1278
bubmmoreka [{OK
47 ﬂiizi;flﬂe https://m.edsoo.ru/00a
e14b2
OKcuasl 1 bubmmoreka [{OK
48 | TUOPOKCHIBI https://m.edsoo.ru/00a
HATpUA U KIS el4b2
Illenouno3zemMenn
R — bu6moreka [IOK
49 U https://m.edsoo.ru/00a
. el5e8
MarHum
Baxueiimme bubnuorexa [JOK
50 | coenuHeHHs https://m.edsoo.ru/00a
KanblIus el5e8
O6o0mmenue u
51 CUCTEMATH3ALNAA
3HAaHUU
K&cTkocTh BOJIBI bu6mmoreka [JOK
52 | ucnocoOs e https://m.edsoo.ru/00a
yCTpaHEHUsI €1886
[IpakTuueckas
padora N2 6 mo bubmuoreka [JOK
53 IeMF https://m.edsoo.ru/00a
KécrkocTh elae8
BOJIbI 1 METO/IBI
e€ ycrpaHeHus"
bubmuoreka [[OK
54 | AmomuHui https://m.edsoo.ru/00a
elc64
AmdorepHbie bubnuoreka [IOK
55 | cBoiicTBa okcuaa https://m.edsoo.ru/00a
U THIPOKCH A elc64
bubmuoreka [JOK
56 | XKenezo https://m.edsoo.ru/00a
e1d86
57 Okcupl, bubmuoreka [JOK

TUAPOKCUIBI

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

coun xxene3a (11)
u xene3a (I1I)

e35e6

58

O06o001IEHNE U
cUucreMaTruni3alusa
3HAHUI

59

[IpakTnueckas
pabora N2 7.
Pemenue
SKCIIEPUMEHTAITb
HBIX 3a7a4 0
TeMe
«Baxnenmue
METaJUTBl U UX
COCITMHECHUS

bu6mmoreka [{OK
https://m.edso0.ru/00a
e3de8

60

Breramcnenns mo
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH B
H30BITKE HIIH
COIEPKUT
MPUMECH.
Brrunciaenus
MacCOBOU IOJIH
BBIXOJ1a
MpOJIyKTa
peakuuu

bu6moreka [IOK
https://m.edsoo.ru/00a
e1750

61

O060011IeHne
CUCTEMATHU3ALNA
3HAHUN

62

KonTposbHas

padota N°4 o
TeEME
«Baxneimue
METAJIIbI U UX
COCIMHCHUS

63

BemniectBa u
Marepuasl B
MOBCEIHEBHOM
JKU3HU YeJIOBEKa

bu6mmoreka [JOK
https://m.edso0.ru/00a
e3f50

64

XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKarolen
cpeapl

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Posp xumuu B
bubnuoreka [IOK
pewenun
65 KOOI HHCCKIX 1 https://m.edsoo.ru/00a
e4270
mpooieM
PesepBHEBIN YPOK.
P P bu6mmoreka [{OK
O06o061IeHNE U
66 CHCTOMATHAALIA 1 https://m.edsoo.ru/00a
N 1 e0d0a
3HAaHUHU
Pe3epBHbIi ypoK.
bu6mmoreka [IOK
O0001eHne u
67 CHCTeMATHAALIA 1 https://m.edso00.ru/00a
natisan db33c
3HAaHUHU
PesepBHEBIN YPOK.
P P bu6mmoreka [IOK
O0001ieHne
68 CHCTeMATHAALIA 1 https://m.edso0.ru/00a
MaThsan d9ch2
3HAaHUHU
OBIIIEE
KOJIMYECTBO 68
YACOB IIO
ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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