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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 0O0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeILHON MPOrpPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPENnoaaBaHusi y4eOHOTo npeameTra « XuMus)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T NPEJCTABICHUE O IENsAX, 00IIell cTpareruu
o0yueHHUsi, BOCIUTAHMUS U Pa3BUTUS OOYYAIOIMMUXCS CPEACTBAMHU Y4eOHOIo
npeaMeTa, yCTaHaBIMBAET 00s3aTeNbHOE peIMETHOE coJiep>KaHue,
npeAyCcMaTpPUBAET paclpeleleHue €ro Io KiaccaM M CTPYKTYpHUpPOBAaHHE IO
pazieinaM M TE€MaM MPOrpaMMbl MO XUMHUHU, ONPEAENAeT KOJIMYECTBEHHBIE U
KauECTBEHHBIE XapaKTEPUCTUKU coziepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YUYEHUS] XUMHU C Y4ETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM  y4eOHOro  mpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAesieT BO3MOXKHOCTH —MOpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOSHHS OCHOBHOW 00Opa30oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3yJibTatam 00y4YeHHs] XUMUU Ha YPOBHE II€JICH N3yUeHHs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEILHON JI€ATEIbHOCTH OOYYarolIEerocss MO OCBOEHUIO
y4eOHOro Co/IepKaHums.

3HaHWEe XHUMHH CIYXXKUT OCHOBOW JJsi (OpMUPOBAHUS MHUPOBO33PEHUS
o0ydJaromierocs, ero MmpejcTaBiICHUN O MaTEPHAIBLHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (GopMHUpPYEMbIE€ XUMHEH MPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MyTAX PEHIeHUS TI100aTbHbBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
MUTICBON M SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumum:

CIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEM  JIIi  CaMOpa3BUTUA |
(bopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001Iel 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUpPOBAHME MBIIIJIECHUS U TBOPUECKUX CIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHON  JeSITeIbHOCTH,
OKCMIEPUMEHTAJIBHBIX M HCCICIOBATEIbCKUX YMEHHH, HEOOXOIAMMBIX KaK B
MOBCEJIHEBHOM KU3HU, TaK U B TPOPECCUOHATILHON ACSTEIIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B GOPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOINXCS;



Croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
oOpa3zoBaHue 00y4aIOIUXCS.

JlanHble HampaBiieHUS B OOYYEHHHM XUMHH OOECIEUYMBAIOTCS CHEU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
aJanTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMUU Ha ONPEACIIEHHOM 3TaIre e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHWsS OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYarONIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHN
OPraHUYECKON XUMHUH.

CtpykTypa coAepKaHUsS MPOTPaMMbl MO XHUMHHU CHOPMHPOBAHA HA OCHOBE
CHUCTEMHOI0 Ioaxoja K €€ mzyudeHuro. ColepaHHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSITUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakimu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl M0 MPHUHIUITY
MOCJIEIOBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX IPEACTaBICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOM CBSI3U;

— TpencTaBleHUNM 00 AIEKTPOJUTUYECKON JHUCCOLMAllMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKU
NOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEN0BATEIBLHO OT OJHOIO
YPOBHSI K JPYyroMy, BBINONHAS (GYHKIUU OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO MPUMEHEHHS M TOJYUYEHUS
U3y4YaeMbIX BEILECTB.

OcBoeHne mporpaMMbl IO XHMHH CIOCOOCTBYET  (DOPMUPOBAHHIO
IIPEJCTABJIEHUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHON NpPHUPOJbl, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeTOoJaM MO3HaHWUs B Hayke. M3yueHne XUMUU TPOUCXOIUT C MPUBICUYECHHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaoluil MUp»,
«buonorus. 5—7 xkiacce» 1 «Pu3zuka. / Kiaccy.

[Ipu wu3ydYeHUM XUMHUU TNPOUCXOTUT (QOpPMUpPOBAHUE 3HAHUU OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHUYECKHUX
3HaHUW — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYITHBIX O0O0OOIIEHUIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM T[IO3HAaHUS TPU HU3YYEHUH BEIECTB U
XUMUYECKUX PEaKIui, B GOPMUPOBAHUH U PA3BUTHUU MMO3HABATEIbHBIX YMECHHUUN H
UX TPUMEHEHUU B YyueOHO-TIO3HABATEIbHOH U Y4eOHO-HCCIIEIOBATEILCKOM
JESTENbHOCTH, OCBOCHUM NPaBWJI 0O€30MacHOr0 OOpalleHusi C BEIIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHnn XMMHHM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHHs BaXXHOE
3HaYeHHe NMPUOOpENN TaKue 1eId, KakK:

— (dopMHUpOBaHHE MHTEIJICKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1aTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
o0ydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW [EATEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecnieyeHue yciaoBHil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITa Pa3HOOOPA3HOW MAESITETHbHOCTH, TMO3HAHHUA W CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE MIJIs
Pa3TUYHBIX BUJOB JICSITEILHOCTH;

— ¢opmupoBanue oOmeld G(YHKIIMOHATLHOH M €CTeCTBEHHO-HAYyYHOM
IrPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSICHATh M OLEHUBATH SBIICHUS
OKpY’KaroIIeT0 MHpa, WUCIOJIb3YS 3HAHHUS U OMBIT, MOJTYYCHHbIE MPU H3YYCHHH
XUMHH, TPUMEHATh UX TPU PEUICHHH MNpoOJeM B MOBCEAHEBHOW KHU3HU H
TPYZIOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YaIOIIMXCA TIyMaHUCTHYECKUX  OTHOIICHH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKHX 3HAHMWA [UIsI BBIPAOOTKH SKOJIOTHMYECKU
1eJIeCO00pa3HOro TMOBENEHU B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXPAaHEHMs CBOETO 310POBbA U OKPY’KAIOLIEH IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(uiis M HAIpaBJICHHOCTU AAJIbHEUIIEro
oOyJeHHUS.

OOmiee YMCIO dYacoOB, OTBEACHHBIX JUISI HW3YYCHHsS] XUMHH Ha YpOBHE
OCHOBHOTO 00111ero o0pa3zoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHUSA

[Ipenmer xumuun. Ponp XUMUM B )KU3HU Ye€JIOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecTBa. PU3WUYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
Crnoco0bI pa3jieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbhl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CI0KHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3akoH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTENbHAsi aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas Macca. MaccoBasi JoJisE XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHH.

KomunuectBo BemectBa. Monb. MonsipHas Macca. B3auMocCBsI3bp KOIMYECTBA,
MAacChl M 4YHCJIAa CTPYKTYPHBIX eAWHUI] BemecTBa. Pacuérer mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

Ou3NYeCKUe U XMMHUYECKUE ABJICHUS. XUMHUYECKasl peakius U €€ MpU3HaAKHU.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PeaKIUil (COeTUHEHNs, PA3I0KEHNUs, 3aMEILICHUsI, 0OMEHA).

XumuuecKkuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJO0HU, MpaBUjiaMud paboThl B JabopaTopuu u
npuémMamMu oOpaleHus: ¢ J1abopaTopHbIM 000PYOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBONCTB O00pa3lOB HEOPraHMYECKUX BELIECTB, HAOII0/IeHNE
¢usnueckux (IMJIaBjIeHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAIUSI BOJbI) U XMUMHUYECKHX (FOpPEHUE CBEYM, MPOKATMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCIOTOM) SIBJICHUI, HaOMI0ICHUE U
OMMUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluid (pa3jioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCJIOTHI C XJOPUIOM Oapuisi, pa3iioKeHHe TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YEHUE CIOCOOOB pa3JesieHHs] CMEcei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BEITIApUBAHUE, JUCTHWUISAIMSA, XpoMaTorpadus, MPOBEJCHNUE OUYNCTKH TTOBAPCHHOU
coilv, HaOJIOJEHWEe U  ONHUCAaHME  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIECH MOJIEKYI
(IIapoCTep>KHEBBIX).

Ba:kHeline npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kuciopog — 3neMeHT U mpocToe
BellecTBO. HaxoxkaeHue kuciopona B Tpupoje, (HU3NUECKHEe M XHUMHYECKHE
cBorictBa (peakuuu ropenus). Oxcupabl. Ilpumenenue kucinopona. CrocoObl



MOJIy4eHHUs] Kuciopoia B JsabopaTtopuu U TpombinuieHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTporHas MOAU(PUKAIIHS KUCIOPO/Ia.

TernoBoil 3p(EKT XMMHUYECKOW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOIO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpocTtoe BemlecTBo. Haxoxknenwe Boaopona B
npupojsie, (¢GU3MYECKHME U XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydeHusa. Kuciorsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMUUECKUM YPABHEHUSIM.

O®usnueckne cBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji4 BEIIECTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHUSI.
Posib pacTBOpOB B mpupoje M B )KU3HU 4eaoBeKa. KpyroBopoT BOJBI B IPUPOLE.
3arpsi3HeHUEe MPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Kiaccudukanus nHeopranmdeckux coeaumHeHuid. Oxcunapl. Knaccudukamms
OKCUJIOB:  coseoOpa3yiolue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHbIE) U
HecosneoOpasyronme. HoMenknatypa oxcujoB. Pu3nyeckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIE
ocHOoBaHuA. HomeHnkimatypa ocHoBaHuil. DU3NUECKHME U XUMHUYECKUE CBOWMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psam axktuBHoctm metammoB H. H. bekerosa.
[Tony4denue KuCIOT.

Comu. Homenkiarypa coneid. @U3NUECKUe U XMMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPraHUYECKUX COCMHECHUM.

Xumuueckuii IKCnepumenn.

Ka4eCTBEHHOE ONPEJEICHUE COACPKaHUs KUCIOPOAa B BO3yX€E, MOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE W U3y4YEHHWE CBOMCTB KHCJIOpOAa, HaOII0JICHHE
B3aUMOJICMCTBUSI BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUA U
NpeKpalleHusl TopeHus (Moxapa), O3HAKOMJICHHE C O0O0pa3llaMH OKCUJIOB H
OMHCaHUEe HX CBOMCTB, TMOJy4eHHE, cOOMpaHUE, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BoJIOpoja (TopeHue), B3aumojencTBue Bojgopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIO/IEHUE O0pa3llioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3AMMOJACHCTBUE BOAbI C METAILIAMU
(HaTpueM ©  KadblueM) (BO3MOXHO HCHOJb30BAHHE BUIECOMATEPUAIIOB),



UCCJIeIOBaHUE OO0pa3IOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HAOJTIOICHNE M3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOpaxX KUCJIOT U MICIOYEH,
uzyueHue B3aumojeictBua okcuaa meau (II) ¢ pactBopoM cepHOMl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUMd HEUTpaau3aluy, [OJIyYCHUE HEepacTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJUla JAPYIMM H3 PacTBOpa COJIM, PEIICHHE
SKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMme «BaxHelmme kiaccbl HEOPraHUYECKUX
COCIMHEHUI».

Iepuoanuyeckuii 3akon wu Ilepumoguveckass cucreMa XUMHYECKHX
iemeHTOoB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMH4YeCKasi CBS3b.
OxkuCINTEeTbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU

[lepBbie TOMBITKM KiacCUPUKAMA XUMHUUYECKHX dJeMeHTOB. [lonstue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAILIbI,
raJIOTeHbl, THEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3ylOT aM(OTEPHBIE OKCHUIBI
Y TUIPOKCUJBL.

[Tepnonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKHUX IEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonnas W ATUHHONEpHOAHAs  (QOpPMBI
[lepuoanueckon cucrembl xumudeckux siemeHToB Jl. M. MenaeneeBa. [leproasr
u rpynnbl. DU3NYECKUM CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOAA WU
CPYMIIBI DJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otomnsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aToMoB TMepBbIXx 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoit cucremnl J[. M. MenngeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHur B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajJuyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYyNIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u I[leprnoanueckoil cUCTEMbI XUMUYECKHUX
JJIEMEHTOB I pa3BuUTHs Hayku U npaktuku. [[. 1. MenneneeB — yd€HbI U
rPaXKIAHUH.

Xumuyeckast cBs3b. KoBajneHTHass (MOJiApHAsT W HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUUECKHUX AIEMEHTOB. FIOHHAs CBS3b.

Crenenb  okuciieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponecchl OkucaeHus U BOcCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUU
(ropeHue, peakuuu pa3aoKeHUsl, COEAUHEHUS).

Mescnpeomemmoie ceasu



Peanuzanus MeXINpeaMETHBIX CBS3€M NpU M3yYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHATUH, SBJISIOMIUXCSA CUCTEMHBIMU JUISI OTAEJIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTecTBEHHO-HAayYHbIE MOHSTHUS: HAay4yHBIH (akT, rUnoTe3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIaccupukauus, TMepUOJAUYHOCTh, HAONIOACHHE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUL,
U30TOMBI, PaJAMOAKTUBHOCTb, MOJIEKYJIA, IEKTPUUYECKHUI 3apsi, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBa, ra3, (pu3nyeckue BEITUUYHHBI, €IUHUIIbI
U3MEPEHUS, KOCMOC, INTaHETHI, 3BE311bI, COonHIIE.

buonorus: ¢poTocunTes, ApIXanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpaNbl, TOPHbIE MOPOIBI,
MI0JIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BewecTBo 1 XuMHYecKkas peakuus

[Tepuonuueckuii 3akoH. [lepuoauueckas cucremMa XUMHYECKUX AJIEMEHTOB /.
N. Menneneea. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHAYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUHUsI M UX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHUEM »JJIeMEeHTOB B Ilepmommueckon
CHUCTEME U CTPOECHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XMMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHJa XUMHYECKOU CBS3H.

Krnaccudukanus v HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COEAMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCcKUX peakiil Mo pa3InyHbIM IpU3HaKaM (M0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3(ddekrty, 1o
U3MEHEHUIO CTETEeHEN OKHMCICHUS XUMHUYECKHX DJIEMEHTOB, IO OOpPaTUMOCTH, IO
Y4aCcTHUIO KaTajau3aTropa). DK30- U IHAOTEPMUUYECKHE PEAKIIUU, TEPMOXUMHUUECKHUE
YPaBHEHUS.

[lonsiTue 0 ckopoctu XuMuuyeckor peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusax. [[oHATHE O TOMOre€HHBIX M IeTEepOre€HHBIX
peakuusx. [lonsarue o karamuse. [lonsTue 0 xumMnueckoMm paBHoBecunu. DaKToOpHI,
BIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKUUh U MOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJEKTPOHHBIA  OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAaKIIHM. CocraBieHue  ypaBHEHUU



OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUH C  HCIOJB30BAHHEM  METOJA
3JICKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALMHU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartnonel, annonsl. MexaHu3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMU BHUIAMU
xuMuueckoi cBsizu. CreneHs aucconranuuy. CUibHbIE U Clla0dble JIEKTPOIUTHL.

Peakuun noHHOro ooMeHa. Y ciaoBusl IPOTEKaHUsl peaKLMi HOHHOTO OOMEHa,
NOJIHBIE W COKpAIlEHHbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAaHMM W CoOJIell B CBETE€ NPEACTaBICHUM 00 BIEKTPOIUTUYECKOU
nucconnanu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XWMHYECKOW peaKUuu
OT BO3JECHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOIHOCTU
pacTBOpPOB BEUIECTB, MpoLecca AUCCOLMALMM KHCIOT, LIEJI0Ye M Ccoyel
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEACHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ NpPHU3HAKW  MPOTEKAaHHWs  peakuuid HOHHOrO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCJIEHHWE Ta3a, oOpa3oBaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMM
(ropeHue, peakluuu pPas3yIoKEHUs, COEIMHEHUs), PAaClO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pEUICHUE
JKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTa/sibl 1 UX COeIMHEHUS

OO6mass xapakTepucThka rajaoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUeCKHue CBOMCTBA MPOCTHIX
BELIECTB — TalOTeHOB. XMMHUYECKHME CBOMCTBA Ha IpUMEpPEe  XJIOpa
(B3auMOJICHCTBUE C MeTaylaMH, HeMeTaJlylaMH, IIejlouaMu). XJIOPOBOJIOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHelmme XJIopuabl U UX
HaxO0KJICHUE B IIPUPOJIE.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIE CTeneHH oKucieHus. CTpoeHue u (Pu3nUecKue CBOWCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKALIUU KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOJOpO, CTpoeHue, (pU3NYECKue U
XUMUYeCKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnast kucioTta, (uU3MUECKHME U XUMHUYECKHE CBOHCTBa (0o0mue Kak
OpeACTaBUTENd Kjacca KHUCIOT u crnenuduyeckue). XUMHUYECKUE pEeaKIHH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJy4YeHUs CEpHOW KHCIOTHI.
[Iprumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAYECTBEHHAS PEaKLMs Ha



cynbdar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B TPHUPOJAEC. XHUMHUECKOE
3arpsA3HEHUE OKPYKAIOWIEH Cpeabl COCAMHEHUSMHU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAIICHHUS.

OO6miast xapaktepuctuka 3J1eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, pacIpoCTpaHEHUE B IPHUPOJE,
dusnueckre 1 XuMHUIeckue cBoiictea. KpyroBopor a3ora B mpupojae. AMMHUAK, €ro
dbu3nYeCKre U XMMUYECKHUE CBOMCTBA, MOJIyueHUe U npuMeHeHue. Cojii aMMOHUS,
uX GU3NUECKNEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ ToJiydeHHe, (PU3UYECKUe M XUMUYECKUE
cBOMCTBa (0OIIME Kak TMPENCTABUTENs Kiacca KHUCIOT M creuuduueckue).
Hcnonb3oBaHue HUTPATOB W COJIEM aMMOHHUS B KAaueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCJTIOTHBIE JOXAHM, 3arpsA3HEHHE BO3AyXa, MOYBBI W BOJ0EMOB). Docdop,
ajutoTponHbie Moaudukanuu Qocdopa, puznyeckue M XMMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiota, pusndeckre 1 XMMHUSCKHE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

Ob6mas xapakrtepuctuka 31aeMeHTOB [VA-rpynmbl. OCOOEHHOCTU CTPOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTENEHH  OKHUCJIEHUA.  YIJIEpOJ,  aUIOTPOMHBIC
Moau(UKallUKM, paCIpPOCTpaHEHUE B TMpUPOJE, (PU3NUECKHEe U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupojae. OKcuasl yriepojaa, ux
¢usznueckue W XMMHUYECKHE CBONCTBA, [JEHCTBUE Ha KUBBIE OpPraHU3MBbI,
MOJIyYeHUE M TMPUMEHEHHE. DKOJIOTHYecKue MpoOJieMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0albHOTO TMOTEIJICHUS KIMMaTa, HTapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coinH, X GU3NISCKHEe M XMMUYCCKHE CBOHCTBA,
noiyyeHne u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SUCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEILIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TIIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIM Tra3, HEPThH),
IPOAYKThI WX TMepepadoTku (OCH3MH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[TonsaTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpaxX, OelIKax, YriaeBoJgax — U UxX
posii B OKM3HM uelloBeKa. MarepuaibHOe €AMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETUHEHUM.

Kpemunii, ero ¢usnueckue u XUMUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHHs KpemMHUst B mpupoae. OOume npeacraBieHus o0
okcune kpemHusi (IV) u kpemuueBoil kucnore. CWIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHellline CTpOUTENbHbIE MAaTepHAIIbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa30B HEOPTaHMUYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJECHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAMOMIKEC (U3MUCCKHE U XHUMHYECKHE CBONCTBA
TAJIOTEHOB M WX COCAMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3laMud XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
obpasnaMu  ceppl W €€  COCINUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TTpoliecca OOyTIMBaHUs caxapa MoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCIOThI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEeHHOI CEPHOM KUCIIOTHI, TPOBEICHNE KAUYECTBEHHON PEaKIIMy Ha CyIb(dat-
WOH W HaOJIO/IeHWe TpHU3HaKa e MPOTEKAaHMs, O3HAKOMIJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azora, (ochopa M ux coeauHEeHUN (BO3ZMOMXKHO HCHOJIB30BAHUE
BUJIEOMATEepUalioB), oOpa3aMu a30THBIX U (HOCHOPHBIX YI0OpEHU, MOTyUYeHHE,
coOupaHue, paclio3HaBaHME W U3YYEHHUE CBOWCTB aMMHUaKa, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (GocdaT-uOH U U3yYeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICHCTBUE KOHLIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAJIOB), M3y4YCHUE MoJIeen
KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJIydye€HUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB YTJIEKUCIIOTO Tra3a, MPOBEJACHHE KAa4eCTBEHHBIX peaKkIuil Ha KapOOHAT U
CUJIMKAT-UOHBl WU H3yYEHUE I[PU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEHIEHUE HSKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenre HeMETaJUTbl U KX COCTUHEHUS.

MeTaJsibl 1 MX COCTUHEHHUS

OO0mas xapakTepucTUKa XMMUYECKUX 3JIEMEHTOB — META/VIOB HA OCHOBaHUU
ux nosioxeHuss B llepmommueckon cucreme xumuuyeckux siemeHtoB [, .
MenpneneeBa u ctpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METAUIMYECKAS] ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  pAX
HaIpsbKeHU MeTauioB. OU3nueckue U XMMHUYECKHUE CBOMCTBa MeTamioB. OOiiue
CrocoObl TMOMyuYeHHs MeTauioB. [loHsTHE O KOPPO3MU METANIOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Kopposuu. CmiiaBel (CTanb, YYTyH, IOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[I{enouHbple MeTAIBL: MONOKEHUE B llepmoandeckoil cucreMe XUMHYECKUX
aneMeHToB /. M. MenneneeBa, CTpO€HUE UX aTOMOB, HAaXO0XKACHUE B IIPUPOLE.
duznyeckre U XMMHYECKHE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl U



TUAPOKCUABl HATpuss W Kanud. lIpuMeHeHne 1IEI0oYHBIX METAIOB M HUX
COECIMHEHMM.

[[lenouyHno3eMenbHbIe METaJUIbl MAarHui M KaJbLMW: IIOJIO)KEHHE B
[lepuoanueckoit cucrteme xumudeckux sneMmeHTtoB JI. M. MenaeneeBa, crpoenue
UX aTOMOB, Hax0XJeHue B npupoje. Puznueckne 1 XMMUYECKUE CBOMCTBA MarHUs
U Kanplusa. Baxseiiive coeauHeHHs Kajblusi (OKCUI, TUIPOKCHJ, COJIH).
XKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHHUS!.

AmomMuHuUiA: osioxkeHue B [lepuognyeckoi cucTeMe XUMHUECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoOe€HHUE aToma, HaxOXJIeHHUE B mpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altoMHUHMS. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCUAA
AITIOMUHUS.

Keneso: nmonoxenue B [leppoanyeckon CUCTEME XUMUYECKHUX JIEMEHTOB /l.
N. MenneneeBa, crpoeHue aroma, HaxoxzaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xkene3a. Okcuabl, ruapokcuabl U coiu xenes3a (I1) u sxenesa
(IIT), nx cocraB, CBOMCTBA U MOTYy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE ¢ oOpa3llaMd METaJUIOB M CIUIaBOB, HMX (U3UYECKUMU
CBOMCTBaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KIS W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BAaHWE BHUACOMATEPHUAIIOB),
UCCIIEJOBAHUE CBOWMCTB KECTKOW BOJIBI, IpOLIECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHUE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KaJIblYs, aJIOMUHUS, [IUHKA, JKele3a
(I1) u xenesa (III), meau (1), HaGnrOAEHNE W OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kaldusd MW Kaiubliig (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHAA AIFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4d Mo TeMe «BakHeunime
METAJUIBI U KX COCTUHEHUS».

XHMMUA M OKpYsKaloLias cpeaa

BemecTtBa m marepuanbl B IOBCEIHEBHOW KW3HM YENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XUMHUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKaroueh cpennl (mpenesbHas AOMyCTUMast
KOHIIeHTpaius Bemiects, aainee — [1/IK). Ponp xuMun B pelieHHN 3KOJIOTHYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAIIOB, MOJIUMEPHBIE
MaTepuasbl).

Mescnpeomemmoie ceasu



Peanuzanus MeXnpeaMeTHBIX CBs3€H NMpU M3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOMMX EeCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U TOHSATUH, SBJISIOMIUXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mume ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4YHBIM (PakT, TUIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALMs, MNEPUOAUYHOCTh, HAONIOACHUE,
AKCIIEPUMEHT, MOJCIUPOBAHNEC, W3MEPEHHE, MOJEb, SBIICHHUE, ITAPHUKOBBIN
3 deKT, TEXHOIOTHSI, MAaTCPHAIIBI.

dusnka: marepus, aroMm, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIWI,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsijl, MPOBOJHUKH,
MOJTYIIPOBOJHUKH,  JUAJCKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSTHHE BEIEeCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAS
peméTKa, CIUiaBbl, (PU3MYECKUE BEIMYMHBI, CIUHUIBI H3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHUCTEMa, MUHEPAIbHBIC
yA00OpEeHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBRA.

I'eorpadusi: armocdepa, ruapocpepa, MUHEpalbl, TOPHBIE TOPOJIbI,
MI0JIC3HBIC MCKOIIaeMble, TOTLTUBO, BOTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPUHSATHIMU B
oOlecTse MpaBWJIaMU M HOPMaMH IIOBEACHHMS U CIOCOOCTBYIOT IpoLEeccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITUATH3AIIUN 00YJIarOIITIXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOIl MO3UTUBHBIX I[IEHHOCTHBIX OpPUEHTAUHUN WU
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HaydyHOMY HacCJeIul0, TOHUMAaHMsS 3HAUYCHHUS XUMHUYECKOW HayKH B >KU3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU MH(pOpManuen o
NEPEJOBBIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHHUS:

NPEACTABICHUS O COLMAJbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATENbCKOM, TBOPYECKOM W APYyrux  BHUAAX
NESTENbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMNOJHEHUH XHUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOINM B TIpollecC€ OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEJECHHWE M IMOCTYIIKM CBOMX TOBApUILEW C MO3ULUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 O3HAHUS

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE U XMMHYECKOU PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIME
OCHOBY JIJI TTIOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3SX YEIOBEKAa C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HA TMOJYYE€HHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIE IS OOBSICHEHUS HAOJI0aeMbIX IMPOIECCOB M SIBJIICHUM,
MO03HABATENFHON, WH()OPMAIMOHHOW M YUTATEIBCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHOM paboThl € Yy4YeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpPOr, JIOCTYMHBIMU TEXHUYECKHUMH CpEJCTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0O W TMO3HAHWIO, J0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUWIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOU
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaJbHEHNIIEM;

4) dbopMupoOBaHHA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypECHHS ),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuia 0O€30MacHOCTH TIpuU  OOpalieHuH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U peaIbHOMN KU3HM;

5) TpyaoBoOro BociuTaAHUsI:

WHTEpEC K MPAKTUIECKOMY H3YyUYEHHUIO TTpodecCuii U Tpyaa pa3audHOro poja,
YBOXEHUE K TPYLYy M pe3yJibTaTaM TPYJOBOM IEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHSI TPEAMETHBIX 3HAHMM 1O XHUMHH, OCO3HAHHBIH BBIOOD
WHJMBUAYJIbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIenrHon npodeccCuoHanbHON IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTh aJalTUPOBATHCS B TPOeCCUOHATILHON Ccpeie;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHONIIEHHWE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TMCUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
npaBmI 0€30IMMaCHOTO MTOBEICHUS MTPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTYyaITUsX,
YIPOKAIOWINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJIy4YaeMble MPU W3YUYECHUU XUMUU, IS
peLIeHUs 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM U MyTed HX pEIIeHUs MOCPEACTBOM METOJO0B XHMUH,
3KOJIOTUYECKOTO0 MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B IO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeranpeaMETHBIX peE3yJbTaTOB BBIACISAIOT 3HAYMMbIE IS
dbopMupoBaHUsS MHUPOBO33pPEHHUs OOIIEHAY4YHbIE TOHSTHS (3aKOH, Teopusl,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U PYroe.), KOTOPhIE
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpPEAMETaX U IMO3BOJIAIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAy4YHOW KapTHUHE MHUpa, M YHHUBEPCAIbHbIC YueOHbIE JAeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOPHIE 00ECIEUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIICCTBICHHIO YYCOHOM
JIESITCIILHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jiornueckue aeicTBu:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHMUM: PACKPBIBATh CMBIC] XUMHUYECKHUX MOHSATUM (BBIICISTH MX XapaKTEpPHBIC
NPU3HAKH, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU IOHSATHSIMH), HCIIOJIB30BATh
MOHATHUS JUIsl OOBSICHEHUS OTJICIbHBIX (PaKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpUU JUIsl KJIACCU(PUKAIMU XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIUM,
yCTaHABJIMBATh MPUINHHO-CIIECJACTBEHHBIC CBA3M MEXKIYy OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUs (MHIYKTUBHBIE, JEAyKTUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKITFOUCHUS

yMEHHE TPUMEHATH B TMPOIECce IIO3HAHUSA TOHATHUS (NIPEeIMETHBIC U
MeTaInpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIb3yEeMbIE B XUMUH,
peoOpa3oBbBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICNIbHbBIC MPECTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJ DJIEMEHTAa), XUMH4YecKas ¢(opMmysia U ypaBHCHHE
XUMHUUYECKON peaklMy — MPH PEIICHUH y4eOHO-ITO3HABATEIbHBIX 3aj1ad, C YYETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISABIATH M XapAKTEPU30BATH CYIIIECTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISABISATh  OOIIME 3aKOHOMEPHOCTH, IPUUYMHHO-CJICACTBEHHBIC CBS3U U
MIPOTUBOPEUHS B U3yUaEMBbIX IMpOIIeccax U SIBJICHUSX.

ba3oBble uccieaoBaTebCcKue 1eiCTBHS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI I10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPHOOPETCHHE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AMd W IIPOBEIACHHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMEHHe HaOIwoaarh 3a XOJ0M IIpoliecca,
CaMOCTOSITEeJILHO MPOTHO3UPOBATH €0 pe3yJbTar, (OPMYyJIHPOBATh 00OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH WU HHTEPNPETHPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIPABOYHbBIC
nocobus, pecypchl MHTepHeTa), KPUTHUYECKH OIEHHBATh IIPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POpMAITHIO;



yMEHUE TPUMEHSTh Pa3IudYHble METOJbl U 3alPOCHI TIPHU MOUCKE M O0TOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX MJI BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPEAeNEHHOTO THIA, MTPUOOPETEHUE OIbITA B
0o0JaCTH  UCHOJIb30BaHUSI  MH(DOPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYPOU aKTUBHOTO MCITOJIb30BAHUS PA3IMIHBIX MTOMCKOBBIX CHCTEM,
CaMOCTOSTENILHO BBIOMpATh ONTUMAIBHYIO (hOpPMY Tpe/ICTaBlIeHUs HHOOPMAITUU U
WUTIOCTPUPOBATh peIlaeMble 3aJadll HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu opMamMu rpauKu U ©X KOMOUHALIUSIMU;

YMEHHE WCIOJNb30BaTh M aHAIU3UpOBaTh B Tpolecce y4eOHOH u
UCCJIeI0BATEIbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBa W TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAOIIEH NPUPOTHON
Cpebl.

KoMMyHHKaTHBHBbIE yHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

yMEHHMs 3aJlaBaTh BOIPOCHI (B XOJ¢ Jauajgora W (WJIM) JIUCKYCCHH) TIO
CymiecTBy  oOcyxkmaemMoil  Tembl, (OPMYITUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIBHO BBIIOJTHEHUS MPEJIOKEHHOH 3a/1auH;

YMEHUS  TPEICTaBIATh  TOJYYCHHBIC  PE3yJbTaThl  IMO3HABATEIHHOM
NESTENHPHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTaX; JelaTh IMPE3CHTAIUIO
pPE3yIbTATOB BBHITIOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
1abopaTopHOM pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHUsI y4eOHOTro COTpYyJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABaTeIbHOM W HMCCIIEJOBATENbCKON  NEATENBHOCTH TNPH  PEIICHUU
BO3HUKAIOMIUX MPOOJIeM Ha OCHOBE yuéra OOIIMX WHTEPECOB W COTJIACOBAHUS
no3utuii (00CyX aeHusl, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OIpEJCICHHEe KPUTEPUEB IO OIIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHUe).

PeryasiTuBHbIE YHUBEPCcAJIbHbIE y4eOHbIE NelCTBUS:

yMEHUE CaMOCTOSTEIFHO OMPENSIATh IEIN ACATEIBHOCTH, IIJIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeATeNbHOCTh, BBIOUpaTh Hanbosee d3(pPeKTUBHBIEC CIIOCOOBI pelIeHUs YUeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CAMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIM  aNTOPUTM JECUCTBUM MIPU BBINOJIHEHUHW 33aJaHUA C YYETOM
MOJTYYCHHUSI HOBBIX 3HAHWW 00 M3ydaeMbIX OOBEKTAaX — BEIMIECTBAX M PEAKITUSX,
OIICHWBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW IIEIH, YMCHHE
UCIIOJIb30BaTh ¥ AaHAIM3UPOBATH KOHTEKCTHI, TIPE/JlaracMbl€ B YCJIOBUU 3aJJaHUM.

MHNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yibTATOB MO OCBOEHHUIO 005S3aTEIBLHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepaibHOW padouell MporpamMMoi,
BBIJICTIIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUS, YMEHHS M CIIOCOOBI



nercTBUl, crnenuduuecKue i1 TPEJAMETHOM  0o0macTu  «XHUMHUS», BHJBI
JNEATeNIbHOCTU 1O  TMOJYYEHUI0 HOBOIO  3HaHWs, €ro HWHTEpIpeTalnH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAITUSIX.

K xoniy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XMMHWYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpO/IHAsT M HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO JIEMEHTA B COEIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHWE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XUMHUYECKasi PEaKIus, KiIacCUu(PUKanus peakiuii: peaxiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIJIOBOU 3(PeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTAllb, PagUyC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS W HENOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas J0Jsl BEIIECTBa
(MporeHTHAs! KOHILIEHTpAI|si) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U X MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JUIsl COCTaBlIeHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTeNeHb  OKUCJEHHUS  BJEMEHTOB B  OHMHAPHBIX  COEIUHEHUSX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEIUHEHUH I10
dbopmynam, BHUJ XUMHUYECKOM CBsA3M (KOB&JICHTHAsT M HWOHHAs) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpeiBaTh cmbica Ilepuomnueckoro 3akona J[. WM. Mennaeneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MoJiokeHus B llepronnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH M XapakTepu3oBaTh TaOMMuHyro Gopmy Ilepuoanueckoii
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3nuyaTh TMOHSITUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuonuueckass cucrteMa Xxumudeckux isnemeHto J[. .
MenpaeneeBay C 4YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS ATOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sjpa, 00IIee YUCIO IJIEKTPOHOB
U pacipeiesieHUe UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, 110 TEIIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/asi ONMUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTHU TMPOTEKAHUS XUMHUYECKHX IMpPEBpallCHU B
Pa3IUYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MaccChbl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »3JIeMEeHTa 10 (opmyJie
COEJIMHEHHUS, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMHUECKOU PEaKIIy;

NPUMEHSATH OCHOBHBIE ONEpPAllUd MBICTUTEIBHON NESITEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMAaTHU3alluI0, KiIacCU(pUKAIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JIsI U3Y4YEHHUsI CBOMCTB
BEIIECTB U XHUMHUYECKUX pEaKlHil, €CTeCTBEHHO-HAyYHbIE METObI
NMO3HAHUA — HAONIOZCHUE, W3MEpPEHHE, MOJIETUPOBAHHE, HKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

cieloBaTh ~ IpaBWJaM  [OJb30BAaHUS ~ XUMHYECKOW  MOCYyAOM
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakXKe TMpaBHiaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSAMH TIO BBIIIOJIHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB IO TIONYyYEHHIO U COOUpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KHUCIOT C MOMOLIBIO HHANKATOPOB
(;makMmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIe pe3yJbTaThl Ha 6a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKas CBSA3b, TEIJIOBOU 3P (DeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  PACTBOP,  AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs JMCCOLMAIMs, PEAaKIMd HOHHOTO
oOMEHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PpEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHE,
aloTponusi, aMm(pOTEepPHOCTh, XUMUYECKast CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJUInYecKas), KpHUCTaJLIMYecKas peméTka, KOppo3us METaJuioB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakluu, TMpeleSbHO JTOMycTUMas
xoHuentpanus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSITh 3TH OHSTUSA MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (HOPMYJT
BEILIECTB U YPABHEHNUI XMMHYECKUX PEAKIIMIL;

OMPENENATh BaJIECHTHOCTb U CTEIIEHb OKUCIECHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COEIMHEHUN 1o (opmyliaM, BUJ XUMUYECKON
CBs3M (KOBAJICHTHAs, WOHHAsg, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOu (popMyre, xapakTep cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTALITUYECKOU
PEHIETKY KOHKPETHOT'O BEIIECTBA;

packpeiBath cMmbica llepuonmueckoro 3akona JI. WM. Mengeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHChIBaTh U XapaKTepHU30BaATh
tabnnunyio ¢opmy Ileproanyeckoil cUCTEMbl XMMHYECKUX 3JIE€MEHTOB:
pas3nuyarh MOHATUA «TJaBHag noArpynna (A-rpynma)» M «1moOoyHas
noarpynma (b-rpymnma)», manbie u  OOJbBIIME TEPUOABI, COOTHOCUTH
o003HaUYeHUS, KOTOpPhIE MMEITCA B IEpUOAUYECKONM Tabiuie, ¢
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, oOIIee 4YUCIO JJIEKTPOHOB H
pacrpefieieHue HMX MO0 DJJICKTPOHHBIM  CJIOSIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB 3JIEMEHTOB U UX COCJIMHEHUN B
npeaenax MajblX NEPUOJOB U TIaBHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB,;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHUUECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (EKTy, M0 U3MEHEHHUIO CTETECHEH OKHCICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME U CIENUPUICCKHE XHUMHUYECCKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIKMCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTaBJSITh YPAaBHEHUS AJIEKTPOIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEGHHS pEakIui, IMOATBEPKIAIOMMNX CYIICCTBOBAHUC
TCHETHYECKOU CBSI3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpeiBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEACTBOM COCTABIICHHSI JICKTPOHHOTO OaJlaHca 3THX PeaKInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKMX IPEBpallleHUd B pazIUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO ©  MOJSIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO JIOJIIO XHMHUYECKOTO JJeMeHTa 1o dopmylie
COCJIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOoaTh  MpaBWia  MOJB30BAaHUA  XUMHUYECKOM  MOCyJIoll U
7a00paToOpHbIM  O0OpYy/IOBaHMEM, a TakKe TMpaBWia OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITIOJTHCHHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB II0 IIOJYYEHHI0 W COOHMpaHHUIO
ra3000pa3HbIX BENIECTB (aMMHaKa M YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIHMH, TOJATBEPKAAIOININE  KAuYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapobonar-, ¢ocdar-, cunmkar-, cyiabdar-, THAPOKCHA-UOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTraHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC ONEPAlMHA MBICTUTEIHHOW NESITEIILHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3yYCHUS CBOWCTB BEIIECTB U
XUMHUYECKUX peaKIui, €CTCCTBCeHHO-HAYYHbIE METOJbl TO3HAHUS —
HaOII0JICHUE, U3MEPEHUEe, MOJICTMPOBAHUE, IKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunvecTBo yacoB
Ne HanmeHnoBaHue pa3jaesioB 1 DuieKTpoHHbIe (HudpoBbIC)
KonTtpouabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThbI
Paznen 1. [lepBoHayajibHble XUMHYECKHUE MOHATHUS
Xumus — BaXkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoteka [IOK

' MPAKTUYECKOU AEATETbHOCTH https://m.edsoo.ru/7f41837c¢

YeroBeKa

12 BemmecTBa 1 XUMHU4eCKHE 15 1 bu6mmoreka [JOK

' peaxkuuu https://m.eds00.ru/7f41837¢

Hroro no pazneny 20

Pazgen 2. BakHelilue npeacTaBUTe 1M HEOPraHUYECKUX BellecTB
21 Bo3znyx. Kucnopoa. [Tonsitue 6 bubnnoreka [IOK

' 00 okcHaax https://m.eds00.ru/7f41837¢
29 Bonopon. ITonstue o kuciorax 8 1 bubnuoreka [IOK

' H COJIAX https://m.eds00.ru/7f41837¢
93 Boma. PactBopsl. [Tonsitre 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSAX https://m.edso0o.ru/7f41837¢
24 OCHOBHBIC KJTACCHI 1 1 1 bu6mmoreka [JOK

' HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837c

Hroro no pazaeny 30

Pa3nen 3. [lepunoanyecknii 3axon u Illepuonnyeckasi cucrema xumudeckux aementoB JI. U. MenneseeBa. CTpoenne aToMoB.
XuMmnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIEC PEAKIHU



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

[Tepronnueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6mmorexa [JOK
XAMUYECKUX 31eMeHToB JI. U. https://m.edso0.ru/7f41837c
Menpeneesa. CtpoeHue aToma
XuMH4YecKas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIE PEAKIIUU
bu6mmorexa [JOK
Hroro o paszery 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpemst 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMHECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoumnuecTBo yacos JIEKTPOHHbBIE
HaumeHnoBaHue pa3iejioB H TeM uu¢poBbIie
Ne i/ P KonTpoabnbie | IIpakTuyeckune (1up )
MPOrpaMMbIl Bcero o0pa3oBaTeIbHbIE
padoTsI padoTsI
pecypchbl
Pa3nen 1. BemecTBO M XMUMHUYECKHE peaKIIUH
11 [ToBTOpenue u yriyoiaeHue 3HaHUN 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmmorexa [IOK
' peakumii https://m.edsoo.ru/7f41a636
13 DIIEKTPOUTHYECKAS TUCCOITHAITHS. 3 1 1 bubanorexa [IOK
' XUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pasneny 17
Paszaen 2. Hemera/ibl M UX cOeAMHEHUS
21 OO0m1as XxapaKTEePUCTHKA XUMUYECKUX 4 1 bubnmoreka [IOK
' aneMmeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61as XxapakTepuCTUKa XMMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [OK
' PYTHEL. &P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO0mras xapakTepuCTUKa XUMUIECKUX
2.3 b ﬁ HT ]f VA f“) nbl. A30T, pochop 1 ux 7 1 bubmmorexa [OK
' OTICMEHTO PYTHIEL A3OT, GOCROP https://m.edso0.ru/7f41a636
COCTTMHEHUS
OO01mas XxapaKTepUCTUKA XUMUYESCKIX
2.4 BHGHI\-;GHTOE IVAI-)r B, YTIAEPO U 8 1 2 bubmmorexa [IOK
' . Py ’ POz https://m.edso0.ru/7f41a636
KPEMHUI B UX COCAMHCHHUS
Hroro no pazneny 25



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

Paznea 3. Merasuibl 1 UX COCTUHECHUS

bubmuoreka [IOK
A I 4
3 Obume cRoficTsa METAIIOB https://m.edsoo.ru/7f41a636
. bubnuoteka [IOK
2 B 1
3 KHEHIIINE METAIIbl U UX COSIUHEHUS 6 htts://m.edsoo.ru/ 7412636
Wroro o pasneny 20
Pazgen 4. Xumus n okpyxaomas cpeia
4.1 BemntecTBa m MaTepnaibl B )KM3HH YeJIOBEKa 3 bubmiorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpemst 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoanuectBo yacos DJIEKTPOHHBIE
Ne Hara nu@pposbie
Tema ypoxka Kontpoabubie = IIpakTHueckue
n/n Bcero u3yuyeHusi ~ oOpa3zoBaTe/IbHbIE
padoThI padoThI
pecypchbl

1 [Ipenmet xumun. Posib XuMuu B KU3HU 1 bu6mmoreka [JOK
yejgoBeKa. Tesa U BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTie 0 MeTOaX MO3HAHMS B XUMUHU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Tpaxtuueckas padora Ne 1 «IIpaBuiia

3 paboThl B 1a00paTOpUU U IPUEMBI 1 bubnnoreka [IOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pya0BaHUEM»

4 YucTteie BeniecTBa U cMecH. CIocoObl 1 Bbubnuorexa [JOK
pa3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast pabora Ne 2

5 «Pasnenenue cMeceii (Ha mpuMepe 1 bubmorexa HOK

N PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU NOBAPEHHOM COIM)»
bu6nmoreka [JOK
6 A 1
TOMBE M MOJICKyIIR! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTHI. 3HAK1 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa [IOK

p . https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YYCHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [JOK

10 Xumuyeckas hopmyna. BaneHTHOCTD https://m.edsoo.ru/ffod2eae
ATOMOB XUMHMUYECKHUX JIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTenbHASI MOJIEKYJIIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMUYECKOTO bu6mmoreka [JOK
3JIeMEHTa B COCTUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeiecTBa. MoJib. bubmuoreka [IOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYSCKHUE SIBICHUS. bu6mmoreka [JOK
XuMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBus IPOTEKAHUS bubnnoreka [IOK
15 .
XUMHMYECKHUX PeaKun https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUS MACCHI BEIIIECTB. bubnnoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konuiyecTna, Macchl
17 BEIIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmmorexa LIOK
- . yp https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanms XuMuIeckux peakiuuit
18 (coenrHEHUs, Pa3I0KEHUS buommorexa LIOK
A P ’ https://m.edsoo.ru/ffod3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIUKIIOTICAUCT O6og CHHE U Bubnuorexa LIOK
H AT HUI https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alMsl 3HaHUI
20 Konrponbnas padora Nel mo teme bub6nuoreka IIOK
«BeliecTBa 1 XUMHYECKUE PEAKLIMID) https://m.edsoo.ru/ff0d4290
1 Bosnyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucimopon — anemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npocToe BeuiecTBo. O30H

dusznyeckue U XUMHYECKHE CBOMCTBA

22 KHCJIOpOJia (peakliy OKUCIICHUS bubmmorexa LIOK
poa (peaxtt ’ https://m.eds00.ru/ff0d4614
ropenue). [lonsiTie 06 okcumax
CriocoOblI MONy4YeHUsT KHCIIOpoJia B
23 nabopaTopuu Z il OMI)IH_IJ'IeHiOHCTI/I bubmorexa [OK
paTop d ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3ppekT XuMHIEeCKOM
24 peakinu, MOHSATUE O bu6moreka [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMHUYCCKUX PEAKIHIX
TormnuBo (HEPTH, YTOJIb U METaH).
25 3a H3H€I§H€?303 yra CHIOCOOBI e):ro brbmmorexa [HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
IPEIOTBPALICHHS
[IpaxTuyeckast pabora Ne 3 o Teme
26 «ITomydenue u cobnpanue Kucaopoaa bubmmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOMCTBY»
97 Bonopon — anemeHT u npoctoe bubnumoreka LIOK
BellecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 ®u3nYecKre U XUMUYECKHE CBOMCTBA bubmuoreka IIOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [JOK
29 IT
OFUITHE O IHCITOTAxX H COMAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOrl osy4yeHus BOJopoza B bubnuorexa [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckast padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobupanue BoJI0poa,

HN3YUCHHUC €TO CBOICTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MoutsipHbIit 00bEM Ta30B. 3aKOH

Bbu6nunorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0néMa, KOJIMYECTBA
33 BEIIIECTBA T'a3a M0 €ro M3BECTHOM bubmorexa HOK
i Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brrauncnenus 006EMOB Ta30B 110
34 ABHEHMIO PEaKIIMK Ha OCHOBE 3aKOHA bubmmorexa [IOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3ndecKkue 1 XUMHUYSCKIE CBOMCTBA bu6moreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsiTre 00 bubmuoreka IJOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTtenb. HachimeHHbie
37 1 HeHACHIIIICHHBIC pacTBOPBI. MaccoBas bubmmorexa [IOK
. P pEI- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 mo teme
38 «IIpuroToBneHne pacTBOPOB C bubmmoreka [JOK
onpeaenEéHHON MacCOBOM 0 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
39 Kontponbnas padota Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KJIaCCH(pUKAIIHS, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XMMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX H aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KJIacCU(DUKAIA, bubnnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue n XuMHYECKHE CBOMCTBA bubmmorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydyeHnne nu xumu4ecKe CBOMCTBA bubnumoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEGHKIATYpa,
46 CHOCOéBI;) 0T )eHI/ISI XI/IMI/I‘IZ(I;)KI/IC bubmorexa LIOK
N i ’ https://m.edso00.ru/00ad9474
CBOJCTBa
[IpaxTuyeckas pabora Ne 6. Pernenue
47 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmorexa [IOK
«OCHOBHBI€ KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
48 I'eneTnueckas cBsI3b MEXIY KilacCaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHNE B CUCTEMATH3aLUs 3HAHUHI
H . https://m.edso0.ru/00ad9ch2
KoHnTtponbhas padora Ne3 o teme
50 "OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX bubmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbie MOMBITKU KIACCH(PUKAITUU
bubmuoreka [IOK
51 XUMHYECKHX 2ieMeHTOoB. [TonsaTue o
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX SJIEMEHTOB
[lepuoanueckuit 3aK0H 1
bu6nmmoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
Bbubaunoreka LHIOK
53 [leproasl, rpymnIibl, MOArPYIIIBI 4

https://m.edsoo.ru/00ada52¢c
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Ctpoenune aroMoB. COCTaB aTOMHBIX

Bbu6nunorexa [JOK

o4
anep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI09eK
. bubmuotexa [IOK
55 aTOMOB 271eMeHTOB [ leproanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneera
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHIO B bubmuoreka [IOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoanmyeckoro 3akoHa s
57 pa3BUTHS HayKu U npaktuku. /. 1. bubnnorexa [IOK
MenaeneeB — y4€HbIN, NEAATOT U https://m.edsoo.ru/00adad6e
rpaKJaHUH
PesepBHbIil ypok. O0001IeHNE 1
58 CI/ICTIe)MaTI/ISZ.IpI/Iﬂ 3HaHI/II71m/ bubmmorexa [IOK
. t https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHast pabota
Konrtponbnas padora Ned o teme
59 «Ctpoenne aroma. XMMUYECKas CBS3b bubmmorexa [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
60 DJIEKTPOOTPHULIATEIIBHOCTh ATOMOB bubnnoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 nu
OTHAT XTMHHCCRAT CBASH https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas Xumudeckas bubnumoreka IIOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJIApHAsA XUMHUYECKast bubnnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuoteka [IOK
peaxkuuu https://m.edso0.ru/00adb076
bu6mmoreka [JOK
1
66 OKHCITUTENTN U BOCCTAHOBUTEITH httos://m.edsoo.ru/00adb076
Pese i ypok. O6001IeHe
67 CI/ICTIe)f/[I:;II/IthMﬂ :«xHaHI/H;IlI H(I: jelvllde 1 bubmmorexa [IOK
. https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMUYECKas CBS3b
68 PesepBHblit ypok. O60011eH1E 1 1 bubnnoreka [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TIPOTPAMME
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9 KJIACC

KoimnyecTBo yacoB DJIeKTPOHHbIE
Ne [ara nudpposbIe
Tema ypoka Kontpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoTsI padoTbI
pecypcsbl
Ilepuoanueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmunoreka [IOK
XUMHYeCKHX 3neMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MennaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX JIEMEHTOB 1 bubmmorexa [IOK

R https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccugukamus 1 HoMeHKIaTypa 1 bu6nuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 By XuMudeckod CBSI3U U TUIIEI 1 but6mmoreka IIOK
KPUCTaJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponbnas pabora Nel o teme

5 «IToBTOpEHUE U yriTyOieHHe 3HaHUH 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca

6 Knaccugukanus XuMu4eckux 1 bu6muoreka LIOK
peaKuii 1o pa3IuyHbIM ITPU3HAKAM https://m.edso0.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eaknuu. IToHaTHE 0 TOMOT€HHBIX U 1 bubnnorexa [OK
P ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEeHHBIX PEAKIIHMIX
[ToHsiITHE O XUMUYECKOM PABHOBECHUHU.

8 DaKkTOpLI, BIUSIOIINE Ha CKOPOCTH 1 bubmorexa [IOK

PhL B P https://m.edso0.ru/00adc28¢
XUMUYECKOHN peakiuy 1 MOJIOKEHUE
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XUMHYCCKOI'O PaBHOBCCHUA

OKHCIIUTEIIFHO-BOCCTAHOBUTEILHEIC

bubnuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTpOIUTHIECCKON
10 I[I/ICSOI_[I/IaI_II/II/IpCI/IJ'ILHBIe U clta0ble Bubmiorexa HOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMouuble ypaBHEHUS pPEAKIIUNA Bubmiorexa HOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaHUII B CBETE MPEACTABICHUI bubnnorexa HOK
puﬂ https://m.edsoo.ru/00add5d8
00 AICKTPOIUTHUYCCKOMN TUCCOIHAIINH
XMMHYECKHUE CBOVICTBA COJIEN B CBETE
13 [IpPEeICTaBIEHUNA 00 bubnnorexa [OK
peit " https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOLMALINN
14 ITongarue o ruapoim3e cojiei buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O060011IeHIe U CUCTeMAaTH3AIHS bu6muoreka LIOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Perienne YKcuepuMeEHTAIbHBIX buGnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbhas padota Ne2 o teme
17 «DNEKTPOIUTHYECKAST UCCOLINALINS bubmiorexa OK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIUU B paCTBOPAX»»
O0111ast XapaKTePUCTHUKA TaJIONEHOB.
18 Xﬂl::nqecfne CBEﬁCTBa Ha IpUMEpPE bubnnorexa [OK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CosisiHast KUCIIOTa, bub6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, TTOJTYICHHE,

https://m.edsoo.ru/00ade104 |

MIPUMEHCHHE
[TpakTtuueckas pabora Ne 2 o Teme
20 «ITomy4deHne CONMSTHON KHCITOTHI bubamorexa TIOK
YHCHIE E07 ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTB»
Brramcnenus mo ypaBHEHUSAM
21 XUMHUYECKHUX PEaKlni, eCIH OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO01mas xapaKTepuCTHUKA IIIEMEHTOB bubmmorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATIOTpONTHBIE MOAU(UKAIIUU CEPHI.
23 Haxosxnenue cepsl 1 €€ coeTMHEHUI bu6mmnoreka [IOK
B IIpupoJie. XMMUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOCHHE, bubmmorexa [IOK
(bU3MYeCcKue U XUMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepsl. CepHast KUCIIOTa,
25 (bU3HYeCKre 1 XUMUYECKHIE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHCHHE
XUMUYECKUE PEeaKIInH, JIeKaIIIe B
OCHOBE MPOMBIIIIEHHOTO criocoba
%6 MOJTYYEHUS] CEPHOM KUCIIOTBHI. bu6nuoreka LIOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIe Cpeabl COCTUHEHUIMU
cepbl
97 Brraucienne MaccoBoit 1011 BEIXOAa bubmnorexa [JOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HJIEMEHTOB bubmunoreka LIOK
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VA-rpynnsl. A30T, pacpocTpaHEHUE
B IIpUpoJE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA

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

AMMuak, ero puznyecKkue u

bubnuoreka [IOK

29 XUMHYECKHE CBOMCTBA, IMOJIyUYEHHUE U
i https://m.edso0.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «IlonmydueHne ammuaka, U3y4eHHe ero bubamorera TTOK
. e > 133 https://m.edso0.ru/00adf180
CBOWMCTB»

31 A30THast KHCIIOTa, €€ PU3NIeCcKe u bubnuotexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KAUECTBE MUHEPAITLHBIX

32 oOpeHuil. XuMudeckoe bubmmorexa LIOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COCJIMHEHUSIMH a30Ta
®octop. Oxeun pochopa (V) u

33 (bocg)o pHa;I KI/ICJ‘I((I))Ta (E)I/il/lt(le()ll(l/le u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJTyYeHHE
Hcnonb3oBanue hocdatos B

1 Ka4eCcTBE MUHEPAJIbHBIX YIOOPEHUH. bubnuoreka LIOK
3arpsi3HEeHUE MPUPOTHOM CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacrpocTpaHeHHE B

35 npu Ic)) e (Fl))mnlflecéle U XUMHUYECKHE bubmmorexa LIOK

PHPOAC, https://m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxkcupsl yriepoja, ux Gpusndeckue u bubnuotexa [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TIPOOIEMBI,
CBsi3aHHBIC ¢ OKcHuoM yriepona (1V)

37 VYroibHast KUCIOTA U €€ CoNn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padorta Ne 4 mo reme

38 "[losrydeHune yrieKucsioro rasa. bubnuoreka LIOK
KauecTBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
1oH"

[TepBoHayanbHbIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemnuuii u ero coerHenus bubmmorexa [IOK
https://m.edso0.ru/00ae080a
[Tpaktuueckas pabota Ne 5. Pemenue

A1 AKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bu6nuoreka LIOK
«Baxueire HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUS)

Konrponbnas pabora Ne3 o teme
42 «Baxxnenmue HeMeTaIIbl U KX bubamorera TIOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHUS
OO61as xapaKTepuCTUKa XUMHUYECKHX
AJIEMEHTOB — METAaJUIOB.

43 MeTtannuueckas CBSI3b U bubnuoreka [IOK
MeTaJllInYeCKas KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nueckre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

. but6moreka [IOK

44 DNEKTPOXUMHUUYECKUH Pt

HaHpH)KeHI/Iﬁ MCTAJlJIOB

https://m.edsoo.ru/00ael1156
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O61me crnocoObl MOTyYeHHS
metaioB. Ciuiasel. Beruncinenus mo

45 aBHEHUSIM XMMHUYECKUX PEaKIUil Enbmiorexa HOK
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CIIM OJIMH U3 PEareHTOB COCPIKUT
IPUMECH
46 ITonsiTHE O KOPPO3UH METAILIOB bubmmorexa [IOK
PP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[lenourpie MeTane! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUJIBI HATPUS U bubmmorexa [IOK
KaJIus https://m.edsoo0.ru/00ae14b2
49 [Ilen0YHO3EMENBHBIE METAIUIBI — Bu6muoreka LIOK
KaJIbIIUHA U Maruui https://m.edsoo.ru/00ae15e8
50 Baxxueiinne coetMHEeHNS KIS Bubmiorexa HHOK
s h https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U cUCTEMAaTH3 AN
3HAHUU
59 JKEcTKOCTH BOJIBI M CITOCOOBI €€ bubnuoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[TpakTuyeckas padorta Ne 6 mo Teme
53 "YKECcTKOCTh BOIBI U METOILI €6 bubmaorexa HOK
\ A A https://m.edso0.ru/00aelae8
yCTpaHCHUS
bu6munoreka [JOK
54 A 5
JTOMITHIH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBa OKCHIA U bubmmoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnnoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHIBI U COJIH JKENIe3a

bubmmnoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O6061£1eHHe U CUCTEMaTH3aIHs
3HAHUHN
[TpakTuueckas padora Ne 7. Permenue
59 HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe bubnnorexa [IOK
«Baxnenmue MeTalibl U UX https://m.edsoo.ru/00ae3de8
COC/IMHEHUS)
Boruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKIUH, €CIIU OJIUH U3
60 peareHToB J1aH B U30BITKE WIIN bubnuoreka [IOK
COIEPKUT pUMeCH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JTOJIU BBIXOJIa IPOAYKTa
peakuuu
61 O606I{1€HI/I€ Y CUCTEMaTH3aIus
3HAHUH
Kontponbnas padota Ned o teme
62 «Baxxuenme MeTaIbl U UX
COC/IMHEHUS
63 BemectBa u Marepuansl B bubnmnoreka [IOK
MMOBCETHEBHOM KU3HU UeJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bubnuoreka LIOK
OKPY’KaIOILEeH Cpe/ibl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B permeHnn bu6nuoreka LIOK
HKOJIOTHUECKUX MPOoOIieM https://m.eds00.ru/00ae4270
66 PezepaHblil ypok. O60011eHIE U Bu6muoreka LIOK
CUCTEMAaTH3allis 3HaHUI https://m.edso0.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHHE 1 bubnuoreka [IOK
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CHUCTEMAaTU3alUs 3HAHUI

https://m.edsoo.ru/00adb33c

68 PesepBHsIit ypok. O600IIeHNE U

cucTeMaTHu3alus 3HaHUu!

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBILIEE KOJIMYECTBO HACOB I10
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBHOM ITPOTPAMMBI

8 KJIACC

Kon
NMpoBepPsIeMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

IIo Teme: «HepBOHa'—IaJ'II)HBIC XUMHNYECCKHUEC ITOHATHA»

11

PacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHI: aTOM,
MOJIEKYJIa, XUMHYECKHH OJJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOpOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAsI AaTOMHAasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
9JIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUUYECKas peaxius,
KJaccuUKalysl —— peakuuid:  peakluM  COEAMHEHMs,  peakLuu
pas3NoKeHUs, peaklMu 3aMEIleHUs, pEeaKkUuu OOMEHa, D5K30- H
SH/IOTEPMHUYECKHE PEaKLUH, TEIUIOBOM >(PQEeKT peakuuu, pacTBop,

MacCoBas O0JIs1 BEOICCTBA (HpOI_IeHTHaH KOHI_IeHTpaI_[I/ISI) B paCTBOpPE

1.2

1.3

HIUIIOCTPpUPOBATh B3dWMMOCBA3bL OCHOBHBLIX XHUMHYCCKHX MOHATHH U

IMPUMCHATDH 3TH MOHATHUA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY IJIi COCTaBJICHUS (OpMyI

BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKLIUN

14

PpaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHHA MacCCBhI BCHICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O  Y4YCHHUSA, 3aKOHa

ABorapo

15

ONpeaACIATh BaJICHTHOCTD aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakuuu (10 YHUCIYy H COCTaBY

YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TETNIOBOMY 3P QEKTY)

1.7

BBIYUCIIATh OTHOCHUTEJIBHYKO MOJIEKYJISAPHYI0 M MOJISIPHYKO MAacChl

BCIIICCTB




1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHYECKOIO 3JEMEHTa 1Mo (opMmyse

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BEIICCTBA B paCTBOPEC

1.10

INPUMEHSTh €CTECTBEHHOHAayUHbIe METO/bI NO3HAHUS — HAOJI0ICHHUE,
U3MEPEHUE,  MOJEIMPOBAHME,  DKCHEPUMEHT  (pealbHbIi U

MBICJIEHHBII)

ITo Teme: «BaxkHeine npeacTaBUTENIM HEOPTaHUYECKUX BEILECTBY

2.1

PaCKpbIBaTb CMBICIT OCHOBHBIX XHMHWYCCKHX TIOHSTHI: OKCH A,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

ONpEeAEATh IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy

COCTMHEHMH 10 (hopMyTam

2.3

KJIacCU(UIIUPOBATh HEOPraHUYECKHE BEIIeCTBA

24

XapakTepu3oBaTh  (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkAas OMHCAHWE MpUMepaMHu

MOJIEKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOUINX XUMUYECKUX PEAKIIUN

2.5

IIPOTrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBHUCHMOCTHU OoT HX
Ka4CCTBCHHOI'0 COCTaBad, BO3MOKHOCTHU IIPOTCKAHUA XHUMHUUYCCKUX

HpeBpaHIeHI/Iﬁ B pa3JIMYHBIX YCJIOBUAX

2.6

CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH W
nabopaTOpHBIM 000PY/IOBaHMEM, a TaK)Ke IMpaBUiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TMOJTYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJOPOJa M KHUCIOPOJA), MPHUTOTOBJICHUIO
pacTBOpOB € ONpPEeACNEHHONM MacCOBOM JOJIE pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKHE IKCIIEPUMEHTHI 0
pacno3HaBaHUIO pPAacTBOPOB IIEJOYed M KHUCIOT C IOMOIIBIO

UHAMKATOPOB (JIakMyc, peHon(TanenH, METUIOPaHK U IPYTHe)

2.7

IIPOBOJIUTB PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuuu

[To Teme: «llepmonnueckuii 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumudeckas cBi3b. OKHUCINTEILHO-BOCCTAHOBUTCIILHEIC pCakuum»

31

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSITHI: SAPO aTroma,
JMIEKTPOHHBIA CJIOM aToMa, aToMHas OpOuTallb, paguyc aTroma,

XUMHYCCKAsA CBA3b, IOJMPpHAA MW HCIOJIKIpPHAA KOBAJICHTHAs CB3b,




3IEKTPOOTPHUIIATENILHOCTh, HMOHHAsl CBsI3b, WOH, KaTHOH, aHHWOH,

CTCIICHb OKUCIJICHUSA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XHUMHUYCCKUEC DJICMCHTHI

3.3

OIMCHIBATh M XapaKTEepPH30BaTh TaOuM4Hyt0 ¢Gopmy [lepuomudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3lU4aTh MOHITHS «IJIaBHAS
noarpynma (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIINEY MECPUOAbI

3.4

packpeiBaTh cMbica Ilepmoamueckoro 3akona [[.M. MeHnneneena:
JIEMOHCTPUPOBATH MTOHUMAHUE TTEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XMMHYECKHUX JJIEMEHTOB OT UX TMojJoxeHus B Ilepuoanueckoit

CUCTEMC

3.5

COOTHOCUTb  00O3HAu€HMs, KOTOpble MMEITCA B  Tabuuie
«lleppoguyeckass  cucreMa  XUMUYECKHX  dneMeHTtoB .M.
MeHnieneeBa» € YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsan sapa, oOO0Ilee YHUCIo

3JIEKTPOHOB U PACHpPEIeTICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIATh CTCIICHb OKHMCJICHHUA 3JICMCHTOB B 6I/IHapHLIX

COEIMHEHUIX

3.7

OTPENEIATh BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAass W HMOHHAs) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KJIACC

Kon
NpOBePAEMOro
pe3yabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO U XUMHYCCKas pCaKus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHSITHHA: pacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JUCCOLUAIINSA,
peakuuy HMOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTuMbIe u HeoOpaTumMble peakuuy,
OKHCITUTETbHOBOCCTAHOBUTEITLHBIC peaknuy, OKHCIIUTEIT,
BOCCTAHOBUTEINIb, OKHCICHME U BOCCTAHOBJIEHHE, aJUIOTPOIIUS,
aMm(OTepHOCTh,  XMMHYECKass  CBA3b  (KOBaJICHTHAs, HMOHHAs,

MeTaJ'IJ'H/I‘{CCKaH), KpUCTAJININYCCKAA peméTKa, CILIaBbl, CKOPOCTbH




XUMHYECKON pEAKIUU

1.2

WITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBLIX XWUMHWYCCKHUX MOHATHH U

IMPUMCHATD 3T MOHATUA ITPU OIMUCAHUHN BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

14

COCTABJIATh YPABHEHUS 3JEKTPOJIUTUYECKON TUCCOLUALMU KHUCIIOT,
LIeJIOYE M COJIEH, TOJHBIE U COKpPAIEHHBIC YPAaBHEHHsI peakUuil

WOHHOTO 00OMeHa

PACKpPBIBATh CYHIHOCTH OKHCJIMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKImﬁ

HIOCPEJICTBOM COCTABIICHHS JJIEKTPOHHOTO OajaHca TUX PEaKIHid

15

MPOBOAUTH PACUYETHI O YPAaBHEHUIO XUMUYECKOM peaKiuu

IIo temam: «Hemeramnel U X COCIUHCHUA» U «MeTtamiel 1 BX

COCAUHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CTICHU(PHUECKUE XUMUYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, INOATBEP)KIAsl ONUCAHHE
IIPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIUAN

2.2

COCTaBJIAITh YPAaBHCHUSA peaKHHﬁ, MOATBCPIKAAOIUX CYIICCTBOBAHUC

TCHETUYCCKOM CBSI3U MCXKY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBA BEIIECCTB B 3aBUCUMOCTH OT UX CTpOCHHA,
BO3MOXHOCTHU MPOTCKAaHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSAX

24

CIelIOBaTh IMpaBUJiaM TMOJIb30BAHUS XUMHUYECKOM TOCYIoM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMU TIO BBINOTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYyYEHHUIO M COOMpPAHUIO

ra3000pa3HbIX BEMIECTB (AMMHAaKa U YIIIEKUCIIOTO Ta3a)

2.5

NPOBOJUTh PEAaKIMH, MOJATBEPXKIAIONINEe KAYSCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh OINBITHBIM MYTEM XJIOPHUI-,
Opomuna, woxunm, KkapOonar, ¢ocdar, cwimkar, cyibdar,
TUAPOKCUANOHBI, KAaTHOHBI aMMOHUWS, HWOHBI HN3YUYCHHBLIX MCTAJUIOB,

IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILECTB

1o Teme: «XuMHus 1 OKpy’Karo1as cpea»

3.1

3.2

pacKpblBaTh  CMBICI  OCHOBHBIX xumuueckux nonstuii: [IJIK

BCIICCTBA; KOPPO3UA MCTAIIJIOB

OPUMCEHATE OCHOBHBLIC OIICpallun MBICTUTETBHOMN JCATCIIbHOCTH —




aHaJIM3 W CHHTE3, CpaBHCHHE, OOOOIIECHHE, CHCTeMAaTH3allHIo,
BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — JUISI  HM3YyYCHHS
CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUW; €CTeCTBEHHOHAYYHBIC
METOJIbl TO3HAaHHUA — HAOJIOJCHHE, H3MEpPEeHHEe, MOJICIUPOBAHUE,

IKCIIEPUMEHT (peaibHbIN U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COlEPKAHUS

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUEC ITOHATHA

11

[Ipeamer xumuu. Pons XUMHM B JKU3HU 4YeJIOBEKAa. XHMMHS B CHUCTEME HayK.
Tena m BeniecTtBa. du3nueckrue CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHHE

BEIIECTB

1.2

ITousTHE 0 MeTOmax mo3HaHUA B XuMUH. Yucrtele BemecTBa U cMecu. CrrocoObl

paszieieHusl cMecen

13

ATOoMBI H MOIJICKYIJIBL. Xumunyeckue dneMeHThl. CHMBOIBI  XHUMHUYECKHX

OJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'IﬂpHOC YUCHUC

14

XyUMHU4YecKas (bopMlea. BameHTHOCTE aTOMOB XMMUYECKHUX 3JEMCEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENIbLHAS aTOMHasn mMmacca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas g0 XUMHYECKOTO 3JIEMEHTa

B COCIMHCHHUHN

15

KomnuectBo BemectBa. Moisib. MongpHas macca. B3anMocBs3bp KOJIUYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IOUHMI] BemiecTBa. Pacuérsl mo dopmynam

XHUMHYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyeckue U XMMHUYECKHE sSBICHUS. XUMHUYECKas peakius U e€ MpU3HAKH.
3aK0oH COXpaHEHUsI MacChl BENIeCTB. XUMUUeckue ypaBHeHus1. Knaccudukanuys

XUMHUYECKUX PeaKlUui (COeIMHEHHS, PA3I0KEHHS, 3aMeIlIeHuUs, OOMEeHa)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCYA0H, C MpaBUIaMu
paboTel B JabopaTopuM W NpuUéMaMu OOpaIleHHus C JIabOpaTOPHBIM
o0opysoBaHHEM, H3yuye€HHUE H ONHUCaHWe (PU3UYECKHX CBOMCTB 00pasioB
HEOPraHWYECKUX BEIIECTB, HaOMIOJeHHE (U3NYECKUX (TUTABJICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KHIIEHWE U KOHACHCAIUs BOJbI) U
XUMHUYECKHX  (TOPCHHWE CBEYM, MPOKAIMBAHWE MEIHOW  TPOBOJIOKH,
B3aUMOJICCTBHE Me€Jla C KHCIIOTOW) SIBIIEHWH, HAOMIO/IEHWEe ¥ OIHCaHUue
NPU3HAKOB TMPOTEKAHHWS XHUMUYECKUX peakuuil (pa3joKkeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE JKeJie3a C PacCTBOPOM

conu meau(Il), uzyuenue cnocoboB pasaeneHus cMeceit (C TOMOIIbIO MarHuTa,




bunbTpoBaHMe, BBIMAPUBAHUE, JUCTHUIALMS, Xpomatorpadus), MpoBeleHUE
OUYMCTKHU MTOBAPEHHOU cOJH, HAOIOIEHUE U OMTMCAHUE PE3YIHTATOB POBEIACHHS
OTbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHuE Moenei

MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Baxneiimniue MpEACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — sjneMeHT M mpocrtoe
BeulecTBo. HaxokaeHue kuciaopoja B mpupoje, (pU3Mdeckrue U XUMHYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciopona. CrocoOb
MOJy4EHUsI KHUCIIOpoAa B JlabopaTopuu U MpoMbliieHHOCTH. KpyroBopot

Kuciopoza B nmpupoae. O30H — aJuI0TpoItHast MOAU(UKAIHS KUCIOPOIa

2.2

TennoBoit 3P pekT XUMHUIECKON peakIui, TEPMOXUMUYECKHUE YPaBHEHHUS, IK30-
U DHJIOTEpMUYECKHe peaklnu. TOIMBo: yroyib U MeTaH. 3arpsi3HeHne BO3AyXa,

yCHUJIEHUE TapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CII0s

2.3

Bonopoxa — anemeHT u npocroe BemecTBo. HaxoxaeHne BoJoposa B pUPO/IE,
¢du3nveckue M XMMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOOBI TOJyYCHHSI.

Kucaore! u comn

2.4

MonsipHblii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSAM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBI.
HaceplmeHHble 1 HEHACBILICHHBIE PAaCTBOPBL. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 1o BewecTsa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanust. Ponp pacTBOpoB B mpupoie M B KM3HHM 4denoBeka. Kpyrosopot
BOABl B IpUpOJE. 3arps3HEHHE MPUPOAHBIX BoA. OXpaHa H O4YHCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coenuHeHuit. Oxcunbl. Kiaccudukanus
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpasyomue. HoMmeHnknatypa okcumoB. DH3MYECKHE U XUMHUYECKHE

CBOIMCTBa OKCHJIOB. HonyquHe OKCHUI0B

2.7

OcnoBanmnsi. Kraccudukamms OCHOBaHWM: HIENOYM H  HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkaTypa ocHOBaHU. DU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [lonydyenure ocHOBaHUM

2.8

Kucnoter. Knaccudukarus kucinor. Homenkmarypa kucioT. dusznueckue u
XUMHUYECKHE CBOMCTBA KHCIOT. Pan aktuBHocTu MeTtasuioB H.H. Bekertosa.

[Tonydyenue kuciaor

2.9

Conu. Homenkiarypa cosneil. @uU3MUYECKUE U XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue coneit




2.10

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HCOPTraHNUYCCKUX COGIH/IHGHI/If/'I

2.11

XWMHYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4yeHHe, cOOMpaHMe, paclio3HaBaHHE U M3YUYECHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpalleHus: ropeHus (moxapa), 03HaKOMIJIEHHUE C
oOpa3laMu OKCH/JIOB M OINMCAaHME MX CBOICTB, MOJy4YeHHE, COOMpaHUE,
pacrio3HaBaHWE U M3Y4YEHHE CBOWCTB BOJOpOJa (ropeHue), B3auMojeicTBhe
Bozopoaa ¢ okcugom meau(Il) (BO3MOKHO MCTOIB30BaHUE BUACOMATEPHATIOB),
HaOrosieHue 0o0paslloB BEIIECTB KOJMYECTBOM 1 MoOJb, HCCIel0BaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOM PpPacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpPENENEHHON MAacCOBOM J10JIell pacTBOPEHHOTO
BELIECTBA, B3aUMOJEWUCTBHE BOJBl C MeTallaMu (HAaTpUEM M KaJbLUEM)
(BO3MOXHO MCHOJIb30BAaHUE BUIEOMATEPHANIOB), OIPENEICHUE PACTBOPOB
KACJIOT M IIeJoYedl C IMOMOUIbI0 HMHIMKATOpOB, MCCIeJ0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, HAOJIIOJEHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3aumojieiicteusa okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTBHI, KUCIOT €
METaJUIAMM, PEAKLUN HEUTpaIU3alliy, I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOrO0 MeTajla JAPYTMM M3 pacTBOpa COJM, PpELICHHE
SKCIIEPUMEHTAIbHBIX 3aJau Mo Teme «Bakneline Kiacchl HEOpPraHMYECKUX

COeTUHEHNN

Ilepunonnueckuii 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHre aToMOB. XUMUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIIUN

3.1

[TepBble MOMBITKM KiIacCU(UKALMU XUMHUYECKUX »HieMeHTOB. [loHatue o
IpyImnax CXOIHBIX 3JI€MEHTOB (ILEIOYHbIE M IIEIOYHO3EMEJIbHbIE METaJlIbl,
raJloTeHbl, MHEPTHbIE Tasbl). DIEMEHTHI, KOTOpbIe O00pa3yloT amdoTepHbIE

OKCHJIbI ¥ TUAPOKCHIBI

3.2

ITepuoanueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 3i1eMeHTOB J[. 1.
Menneneena. KopoTkonepuoanas H JUTMHHOTIEpUOAHAS dbopMbI
Ilepnonnueckoir cucrteMbl xumuuyeckux adieMeHtoB JI.MI. Menneneesa.
[Tepuoapr u rpynnbl. OU3NUECKUN CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoaa v rpyIiibl 9JICMCHTA

3.3

CTpoeHI/IC atroMoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. QHCKTpOHLI. C’I’pOCHI/IC

DIIEKTPOHHBIX ~ 000JI0YeK aroMOB TepBbIX 20 XMMHUYECKHMX DIIEMEHTOB




ITepnonnueckoint cucrems! I.M1. MenneneeBa. XapakTepuCTHKa XMMHYECKOIO

AJIEMEHTA M0 ero nojoxeHuro B [lepuoanueckoii cucreme J1.1. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUsI paauyca aToMOB XHUMHMUYECKHUX JJIEMEHTOB,
METaJUIMUYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TPYNIaM U TEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u Ilepmonnueckoid CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTUs Hayku U mnpakTtuku. .M. MenaeneeB — y4€HbIi U

rpaxJ1aHuH

3.5

Xumnueckass cBsi3b. KoBajeHTHas (MOJsipHAss W HEMOJSpPHAs)  CBS3b.

3JICKTpOOTpI/II_IaTeJ'ILHOCTB XHUMHYECKHUX JIEMEHTOB. IOHHAs CBS3b

3.6

Crenenn okucieHus. OKHUCIMTEIFHOBOCCTAHOBUTEIIBHEIC pCaKIuu. HpOHCCCH

OKHCJICHHS U BOCCTAaHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTECIIH

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHHC 06pa3u0B BCIICCTB MCTANJIOB H
HEMCTAJJIOB, BSaI/IMO)ICI\/IICTBI/IC rHapoKCHaa HMUHKAa C paCTBOpaMMd KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIUIHOCTPUPYIOIINUX IMPUMEPBI OKUCIUTCIBHO-

BOCCTAaHOBUTEJBHBIX PEaKIil (TOpeHHe, peakIMK Pa3I0KEeHHsI, COSIUHEHUS)

9 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

11

BemectBo 1 xumnueckas peakuus. [lopTopenune

[Iepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX dieMeHToB J1.1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHOMOB, KM, KaldblUs WU UX
COCJMHECHHII B COOTBETCTBHM C IOJOXEHUEM 3JieMEeHTOB B Ilepuomumyeckoit

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHYECKOM CBSI3U. THUIBl KPUCTAUIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKONW PEIIETKU
U BUJa XUMHU4YECKO# cBsizu. Knaccudukanus n HOMEHKIATypa HEOPTraHUYECKHX
BEIIECTB (MEXIyHApOJHAs W TpUBHAJbHAas). XMMUYECKHE CBOWMCTBA BEILECTB,
OTHOCSIIIMXCS K  Ppas3siMyHbIM  KJIAaCCaM  HEOPraHMYECKHX  COCIUHECHHH,

TCHCTUYCCKAA CBA3b HCOPraHUYCCKHUX BEIICCTB

13

Knaccudukanus XuMUYeCKUX peakuil 110 Pa3InYHbIM MPU3HAKaM (110 YHCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, 1m0

N3MCHCHMIO CTCIICHCH OKHUCIICHHS XHMMHYSCKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




IO Y4YacTHIO Karajiu3aropa). OK30- M JHJOTEPMUYECKHE  pEaKIUH,

TEPMOXUMHUYECKHUE ypaBHEHNUs. [IoHATHE O CKOPOCTH XUMUYECKON PEaKIIMH

14

[Tonsitue 00 O6paTI/IMBIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOI'CHHBIX UM I'€TCPOrCHHLIX PECAKIHAX. ITousaTre 0 XUMHUYECKOM PAaBHOBCCHU.
(DaKTOpBI, BJIMAIOIIUC Ha CKOPOCTb XUMHUYECKOU pCakun M IOJIOKCHUC

XUMHYCCKOI'0 paBHOBCCHUA

15

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pcaKknuu, BHCKTpOHHBIfI OamaHc
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIbHOM pCaKknuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKquI C HCIIOJIb30BAaHHUEM MCTOJa

3JIEKTPOHHOTO OasiaHca

1.6

Teopust 3JIEKTPOJUTHUECKON AUCCOIUALNM. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHn3mM AUCCOLMAIMU BEIECTB C Pa3IMUYHbIMU BHJIAMU
xuMudeckoi cBs3u. Crenenp auccouuanuy. CUIIbHBIE U CIIa0ble 3IEKTPOJIHTHI.
Peakiiun nonHoro obmeHa. YcClioBUsSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IOJIHBIE W COKpallléHHbIE HWOHHBbIE ypaBHEHMs peakuui. CBoiicTBa KHUCIOT,
OCHOBAaHMH ¥ COJEH B CBETE€ MPEICTABICHUA 00 SJIEKTPOIUTHYECKON

nuccounanuu. KauecTBeHHbIe peakiuy Ha MOHBI. [[oHsATHE O THApOIN3E comeit

1.7

XUMHYCCKUMN OKCIICPUMCHT: O3HAKOMIJICHHUC C MOJACIIMHU KPUCTAIMYCCKUX
pPEelETOK HEOpPraHMYeCKUX BEILIECTB — METAJIOB M HeMeTasioB (Tpadura u
anMasa), CJIOKHBIX BELIECTB (XJIOpWJa HATpHsl); UCCIEJOBAaHUE 3aBHCUMOCTHU
CKOPOCTH XMMHYECKOH peakuuh OT BO3ACHCTBUS pa3iUYHBIX (DaKTOpOB;
UCCIIEIOBaHUE  BJIEKTPOIPOBOAHOCTH  pPAcTBOPOB  BEIECTB,  Ipolecca
JHMCCOIMALMN  KHUCJIOT, Imenodeil ® cojeld (BO3MOXHO HCIIOJIb30BAaHHE
BHJICOMATEpPHAIOB); TIPOBEJICHUE OIBITOB, WUIFOCTPUPYIONIUX TPHU3HAKH
MIPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHME OCAJKa, BbIIEICHUE rasa,
oOpa3oBaHHE BO[Ibl); OMNbBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEaKIHi (TOPEHUE, PEaKUUH Pa3JIOKECHUS, COCTHHCHHS);
pacro3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C MOMOIIbI0 KAYeCTBEHHBIX PEaKIUi

Ha UOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/lav

Hemeramns u ux COCIUHCHUA

2.1

OOmas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u GU3nIecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYECKHE CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJICHICTBHE C METa/llaMH, HEMETaJUIaMH, IIejI04amMu). XJIOPOBOIOPOI.

ComnsiHast KUCI0Ta, XMMHUYECKHUE CBOWCTBA, MOIy4YeHHE, IpuMeHeHue. JlelicTBue




XJIOpa M XJOPOBOJIOPOJIa HA OpPraHM3M YelIOBEKa. BakHeume XJIopuabl U UX

HAXOXJIEHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pu3nueckue cBoiicTBa
NPOCTBIX BEIIECTB — KHUCIOPOAAa M CEphl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHCIIOpOoJa M cepbl. XMMHUYECKUE cBOKcTBa cepbl. CepoBOAOPOH, CTPOECHHUE,
¢usnyeckne W XUMHUYECKHe CBOWCTBA. OKCHIBI Cepbl KakK MPEACTaBUTEIN
KHCIIOTHBIX OKcuAOB. CepHasi KHCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmme Kak MpencTaBUTENs Kjlacca KHUCIOT M cnernuduyeckue). XUMUUYEeCKHue
peakuuu, JeXallue B OCHOBE IPOMBILIUIEHHOTO croco0a MONy4YeHHUs] CepHOU
kucnoTel. [Ipumenenune. Conm cepHOM KHUCIOTHI, KaUeCTBEHHAs pEaKkUusi Ha
cynbdar-uoH. HaxoxxneHnue cepsl U e€ COeMHEHUN B MpUpoje. XUMUYECKOe
3arpsiI3HEHUE OKpPY)KAIOIIEH Cpeibl COSAVMHEHHUSAMU CEpbl (KUCIOTHBIE TOXKIM,

3arpsi3HEHUE BO3/1yXa U BOAOEMOB), CIIOCOOBI €r0 MPEIOTBPAILCHUS

2.3

OO0miass xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCICHUS. A30T, pacpOCTpaHEHUE B IPUPOJIE,
(dbu3nveckrue U XuMHUIeCKre cBoiicTBa. KpyroBopoT a3ora B mpupojie. AMMHUaK,
ero (u3nueckne W XUMHUYECKHE CBOMCTBA, MOJy4deHHe M mpumenenue. Conu
aMMOHUsS, UX (Qu3NUecKWe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHCHHE.
KauectBeHHast peakiusi HAa MOHbI aMMOHUS. A30THasi KUCJOTa, €€ MOJIy4eHHE,
¢u3nueckue W XUMHUYECKHEe CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KHUCIOT U crnenududeckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yN0oOpeHHil. XuMUYecKoe 3arps3HeHHE OKPYXKarollei
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arPsi3HEHUE BO3/1yXa, TOYBbI

1 BOJIOEMOB)

2.4

®docdop, amtorponHsle Mogudukauu docdopa, puzndeckrue U XUMHUYECKHE
ceorictBa. Oxcua dochopa(V) u dochopnas kucinora, G(uU3HUYECKHE U
XUMHUYECKHE CBOMCTBa, monydeHue. McmonmszoBanue ¢ocdaroB B KkadecTBe

MHHEPAIbHBIX y100peHUi

2.5

OO6mass xapakrepuctuka 3yneMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTIJEepoJ, aJJIOTPOIIHBIE
MoIu(UKAIMK, PACIpPOCTPaHEHHWE B MpUPOJE, (U3HUECKHEe U XUMHUYECKHE
cBorictBa. Ancop6mus. Kpyrosopor yriepona B mpupone. OKcHabl yriepoaa,
ux (uznueckue W XUMHUYECKUE CBOWCTBA, JCWCTBHE HA JKUBHIE OPraHU3MBI,

NOJIYYCHHUEC U TPUMCHCHUC. OKOJIOTHUECKHE HpO6JICMBI, CBsA3aHHBIC C OKCHJIO0OM




yriepona(lV); rumoresa ri100anbHOTO MOTEIUICHUS KJIMMATa; ITapHUKOBBIM
a¢pdexr. YrompHas Kuciota u €€ coimu, uX (U3HUECKHEe W XUMHYECKUE
CBOWCTBa, MOJyYeHHE M TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHaT-
noHbl. Mcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

IlepBoHauanbHble NOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnora). Ux coctaB u xumuueckoe crpoeHue. [loHstne o Ouonmormyecku
BaXXHBIX BEIECTBAX: XHpaX, OelKax, YrieBoJaXx — M HMX pPOJIM B KHU3HU
yeynoBeka. MaTepuaabHOE€ €IUHCTBO OPraHMYEeCKMX U HEOPraHWYECKHUX

COEqMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOICTBa, TMOJIy4YeHHE U
npuMmenenne. CoeMHEeHUs KpeMHHUS B npupoje. OOmme mnpeacraBieHuss 00
okcunae kpemuusi(IV) u kpemauneBoit kuciore. CHUIMKATHI, UX UCIOIB30BAaHUE B
OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH. Ba)XHEWIIe CTPOUTEIbHBIC MaTepHaJIbl:
KepamMHKa, CTEKII0, IEeMEHT, OeToH, jxene300eroH. I[IpoGmembl OGe3omacHOro

HCIIOJIB30BAaHUS CTPOUTCIIBHBIX MATCPHUATIOB B HOBCGI[HCBHOﬁ KH3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISIHOM KHCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKLUil Ha XJIOpH.-
MOHBI M HAOJIOJCHWE NPU3HAKOB HUX TMPOTEKAHMS, OMBITHL, OTPAKAIOIINE
¢u3nveckre 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCTUHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pa3liaMu XJIOPUIOB
(rajoreHu10B); O3HAKOMJICHME C oOpasnamu cepbl M €€ COeIUHEHHSIMHU
(BO3MOXHO WCIIOJIb30BAaHUE BHUIECOMATEPHANIOB); HAOJIIOJCHHE TIpolecca
oOyIJIMBaHUs caxapa IoJl JeMCTBUEM KOHILIEHTPUPOBAHHON CEpHOW KHCIIOTHI;
U3yYCHHE XUMHUYECKUX CBOWMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEJICHHE
KayeCTBEHHOW peakuMu Ha Cyiabpar-uoH W HaONIOJeHHe Tpu3HaKa eé
MPOTEKAHUs; 0O3HAKOMJICHHE C (DU3NISCKUMH CBOMCTBaMH a30Ta, Gocdopa u ux
COCAMHEHUI (BO3MOXXHO HCIOJb30BAaHUE BHUIEOMATEPUAIOB), O0Opa3Lamu
a30THBIX U (oChHOPHBIX YIOOpPEHUH; OIy4eHHE, COOMpaHKe, PaClIO3HABAHHUE U
N3Y4YEHHE CBOMCTB aMMHaKa; IIPOBEJEHUE KAYECTBEHHBIX pEakUMi Ha HOH
aMMOHUSI U QochaT-uOH M HU3YYEHHE NPU3HAKOB MX MPOTEKaHMS,
B3aUMO/JICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEIbIO (BO3ZMOXHO
UCIOJb30BAHUE BHUAECOMATEPUANIOB); HM3yYEHHE MoOJeNel KPHCTANIMYECKUX
pem€éTok anmasa, rpadurta, QymuepeHa; O3HAKOMJIEHHE C  IPOLECCOM

azcopOLuu pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM




IIpOTHUBOrasa; IIOJIYy4YCHHUC, C06I/IpaHI/Ie, paciio3HaBaHUEC W HU3YYCHUC CBOMCTB
YIJICKUCIIOrO0 Ta3a; MNPOBCACHHUC KAa4YCCTBCHHBIX peaKuHﬁ Ha Kap60HaT- )51
CUIIMKAT-UOHbI W M3YYCHHUEC IIPHU3HAKOB HUX IMPOTCKAHUA; O3HAKOMIICHUC C
HpO,Z[yKI.IHCfI CHIIMKaTHOM MPOMBIINIJICHHOCTH; PCHICHUC JSKCICPHUMCHTAIIBHBIX

3a11a4 o Teme «BaxkHeiile HeMeTalIbl U X COSAUHEHM

Mertamisl 1 uX COCOUHCHUA

31

OO6m1as XapaKTEePUCTHKA XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nonoxxenuss B llepuomgmyeckoir cucreme Xumudeckux dnemeHToB ..
MenneneeBa u ctpoeHust atoMoB. CTpoeHne MeTauioB. MeTtayuinueckasi CBS3b U
METAJJIMYECKass KPUCTAUIMYECKasi PpelIETKa. DJIEKTPOXUMUUYECKUU  psif

HaHpH)KCHI/Iﬁ MCTaJI’IOB

3.2

®dusnueckre U XMMUYECKHE CBOMCTBa MeTauioB. OOmmue crocoObl MoTydeHus
MeTaiuioB. [ToHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
kopposuu. CriiaBsl (CTajab, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIIIJIICHHOCTHU

3.3

[Ilenouynsle MeTayuibl: nosnoxeHue B llepmonnyeckoil cucTeMe XMMHUYECKUX
snemeHToB [[.MI. MeHaeneeBa; cTpoeHHEe WX aTOMOB; HaXOXJIEHHE B MPHUPOJIE.
du3nyecKrue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U kaius). Okcuasl u
TUAPOKCUBI HAaTpuss W Kanus. [IpuMeHeHHe IIENOoYHBIX METAUIOB M HX

COEIMHEHNN

3.4

Illenoyno3emMenpHble  METabl MarHuii W KaJblMi:  IIOJIOKCHHE B
[Iepuoanueckoii cuctemMe XUMUYECKUX 3J1eMeHToB [[. M. MeHneneesa; cTpoeHue
WX aTOMOB; HaXxOXJeHHe B mpupojae. PU3HMYECKHe W XUMHUYECKHE CBONCTBA
MarHusg M Kanpliug. BakHeiline coeAnHEHUs Kalblusg (OKCUMA, THAPOKCHUI,

conu). JKEcTKoCTh BOJBI M CIOCOOBI €€ YCTpaHEeHHs

3.5

AJtoMUHME: TI00keHUE B Ileprmoandeckoid cuCTEME XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aTOMa; HaXOXkJAeHHE B mpupoje. Pusznueckue u
XMUMHUYECKHE CBOMCTBA alIFOMUHUS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCUIA

AJIFOMUHUSA

3.6

Kenezo: nonoxenue B Ilepuoguueckoil cucreme XuMudeckux 3ynementoB JI.1.
MeHeneeBa; CTpOEHHE aTOMa; HAaxOXKJAE€HHE B npupoae. DPusnueckue Hu
XUMHYECKHe CBOMCTBa »xene3a. Okcuapl, TUApokcuasl U conu sxenesa(ll) u

xeneza(lll), ux cocras, cBOMCTBa U MOITYyYEHHE

3.7

XUMUYECKUH SKCIICPUMCHT: O3HAKOMIICHUEC C 06pa3uaMH METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/ILIGCKI/IMI/I CBOfICTBaMI/I; HN3YUCHUEC PE3YIIBTATOB KOPPO3WH MCETALIIOB




(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KaidblMsg M HATpusi C BOJOM  (BO3MOXHO
WCIOJIb30BaHUE BHIEOMATEPUAJIOB); HCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHHUs JKelne3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHUS KAUYCCTBEHHBIX PEaKIUii HA MOHBI
(Marnusi, xanpuus, amroMuHus, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IeHNE U OMHCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMM HATpPHS,
Kamuss W Kaublusg ~ (BO3MOXKHO — HCIIOJIB30BAHHWE  BHJIEOMATEPHAIIOB);
uccienoBaHue aM(QOTEpHBIX CBOWCTB T'HAPOKCHAA aTOMUHUS U TUIPOKCHIA
[IMHKA; pEIIeHNEe YKCIIEPUMEHTAIbHBIX 3aJ1a4 10 TeMe «BakHeiime MeTamisl 1

HUX COCAUHCHU)

XHUMHMS U OKpYyKarolas cpeaa

4.1

HoBeie mMarepuanbl u TexHonoruu. BemiectBa U maTepuanbl B MOBCEAHEBHOU
JKU3HM 4YesloBeKa. XMMHUS U 3/10pOBbe. be3omacHoe UCIoIb30BaHNE BELIECTB U
XUMHUYECKHUX peakiuil B ObITy. IlepBas moMoImp mpu XMMHUYECKHUX OXKOTax H

OTpPaBJICHUAX

4.2

OCHOBBI  DKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHUE
okpyxatomeit cpeast [1/IK. Pons xumum B penieHun 3KOJIOTHIECKUX MPOOIIEM.
[IpupoaHble UCTOYHUKU YTIIEBOAOPOJOB (yroilb, MPUPOAHBIA Ta3, HEPTH),

POAYKTHI HX TIEpepabOTKH, HX POJIb B OBITY M MIPOMBIIUICHHOCTH

4.3

XUMUYEeCKUH OKCIICPUMCHT: U3YUYCHUC 06pa3u0B MaTCpHaIoB (CTCK.]'IO, CIIJIaBbI

METAJIJIOB, OJMMEPHbBIE MATEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBEPSIEeMOro
TpeOOBaHUA

IIpoBepsiemblie TPpeOOBaHMS K PEeMETHBIM pe3yJibTaTamM
0a30BOro yPOBHSI OCBOEHHSI OCHOBHOI1 00pa3oBaTe/ibHOI
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TMI03HABAa€MOCTHU SIBIEHUI MPUPOAbI, MOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTU OCHOB XHUMHMUYECKOW HayKHM Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KylIbTYpbl M HPAKTHUYECKON
JeSITEIbHOCTH YEeJNOBEKAa B YCIOBHSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHEC MCCTA XUMHUHU CPCIU NPYTUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJaxX IO3HAHHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX METOHAAaX HUCCICAOBAHUA BCIICCTB U HUZYUYCHHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUC HUCIIOJIB30BATh MoAaCiIn - AJIA

00BICHEHUS CTPOCHHA aTOMOB H MOJICKYJI

13

0 chepax npopeccHOHATbHON NESATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTMSIMHM, OCHOBAaHHBIMH Ha JOCTHMIKEHMAX
XMMUYECKOH HayKH, YTO IMO3BOJIUT OOY4YaroOLIMMCS paccMaTpUBaTh
XUMHIO Kak chepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U clieslaTh OCO3HAHHBIA BBIOOP XMMHM KakK NMPO(QUIBHOrO IMpeaMera

IIpU MIEpPEX0/Ie Ha YPOBEHb CPEeIHEr0 00IIero 00pa3oBaHus

Bnanenue cucremMoil XMMHYECKUX 3HAHUW W YMEHUE MPUMEHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKJIKOYACT:

2.1

Ba)KHEHIIME XUMHYECKUE IIOHATUS. XMMHYECKHMH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAS CMECh, OTHOCHUTEIBHBIE aTOMHAs W MOJICKYJIsIpHas
Macchbl, KOJHMYECTBO BEIIECTBA, MOJb, MOJIIpPHas Macca, MOJSPHBIHA
00BbEM, OKCHJ, KHCJIOTa, OCHOBAaHWE, COJb (CpemHss), XUMHUYECKast
peaKHI/ISI, peaKIII/II/I COCIUHCHUA, peaKIII/II/I pa3n0>1<eH1/1;1, peaKIII/II/I
3aMEIICHMsI, PEaKluu OOMEHa, TeIuIoBON A((eKT peakiuu, dK30- U
SHIOTEPMUYECKHUE PEAKLUU, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MacCOBast JI0JIs1 ¥ MPOIIEHTHAS KOHIICHTPAITUS

BCIIICCTBA B paCTBOPC, AP0 aTOMA, SHCKTpOHHBII‘/’I clioi aToMa, aTOMHasa




opbutanp, paadyc aroma, BaJCHTHOCTb, CTENEHb OKUCIJIEHUS,
XMUMHYECKasl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAsL U HEMOJISIpHAs
KOB&JIEGHTHAas  CBA3b, MOHHas CBA3b, MeETAJUIMUECKas  CBs3b,
KpUCTaZINUecKass pemeérka (aToMHas, WOHHAs, MeTaJIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
AJIEKTPOJIUTUYECKAsT ~JAUCCOLMAIMs, pEeakUud HOHHOTO oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUM,  OKHUCIMTEIb U
BOCCTAaHOBUTENb, OKHUCIEHHME W BOCCTAHOBJIEHHE, AJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpAaTUMBbIE PEAKIINU,
CKOPOCTb XMMMUYECKOM peakuuu, karanuzatop, IIJIK, xoppozus

METAJIJIOB, CILJIABbI

2.2

OCHOBOIIOJIATAlOIIME 3aKOHBl XMMHHU: 3aKOH COXPAHEHHUs] MaccChl,
nepuoguueckuii  3akoH J[M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraJipo

2.3

TEOpUHU XUMUH: ATOMHO-MOJIEKYJIIpHas Teopus, Teopus

AIEKTPOIUTUYECKOMN TUCCOUALIN

Brnanenne ocHOBaMH XMMHYECKON TPAMOTHOCTH, BKITFOUAOIIIEH:

3.1

YMEHHE MPaBUIHHO UCTIOIB30BaTh U3YUYCHHBIC BEIIECTBA U MATEPUAIIBI
(B TOM 4mclIe MUHEpalbHBIE YAOOPEHHs, METAIIbl U CIUIaBBI,
MPOIYKTHl TIepepabOTKM TPHPOIHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yrns, mpupoAHoro rasza, HeTu) B OBITY, CEBCKOM XO3SHCTBE, Ha
MPOU3BOJICTBE W IMOHUMAHHWE 3HAUCHUS KHPOB, OCIKOB, YTJIEBOJIOB
JUTS. OpTaHW3Ma YeJIOBeKa; YMEHHE MPOTHO3UPOBAThH BIIMSHUE BEIIESCTB

U XMMHYECKUX IPOIIECCOB HAa OPraHM3M YEJOBEKa U OKPYKAIOLIYIO

NPUPOTHYIO CpeILy

3.2

YMCHUC HUHTCTPHUPOBATHL XUMHUYCCKUC 3HAHHA CO 3HAHUAMU JJPYIrUux

y4eOHBIX TPEMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU UCTOYHHKAMU HHMOpManuu
0 XMMHHU (HaydyHass ¥ HAay4HO-IIOMYJISIpHAs JMTEpaTypa, CIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIEHUBaTh HH(OpPMAIMIO O BEIIECTBaX, HUX
NpeBpallleHUsIX M NPaKTUYeCKOM  MPUMEHEHMM U yMEHHue

HCIIOIB30BaTh €€ s peUICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aaa4

Bnagenue ocHoBaMH TIOHATHMHOTO amnrapara v CHUMBOJMYCCKOT'O

S3bIKaA XUMHUHM JJIA COCTaBJICHUA (bOpMy.TI HCOPraHM4CCKNX BCIICCTB,




YPaBHEHU  XUMHUYECKMX  PEaKUWid;  OCHOBAMHU  XHMHYECKOU

HoMmeHki1atypbl (IUPAC u TpuBnanbHoi)

VMenue oOBSICHATH CBS3b IOJOXKCHUS DJIEMEHTA B HepHOHquCKOﬁ

CUCTEMEC C YHCIOBBIMHU XapPaKTCPUCTUKAMU CTPOCHHUA ATOMOB

5 XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja  sapa, oOIiee YHCIIo
9JICKTPOHOB), paclpee/ICHUEM 3JICKTPOHOB IO JIHEPreTUUYCCKUM
YPOBHSM aTOMOB TEPBBIX TPEX MEPUOJIOB, KATHS U KATbIIUS
[IpencraBienre O  MEPUOAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIHHOCTS),

6 MPOCTBIX M CJOXHBIX BEIICCTB OT TIOJOXKCHHUS JJIEMEHTOB B
[Tepuomnueckoit cucteme (B MaJlbIX IIEPUOJNAX ©  TJIABHBIX
MOJrPYIIAax) U JJIEKTPOHHOT'O CTPOCHHMSI aTOMa

7 YMeHue kiaccupuImpoBarh:

7.1 XUMHYCECKHE DJICMCHTBI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMUYECKHUE PEAKITIN

8 YMeHne onpeensTh:

a1 BaJICHTHOCTh M CTCIICHb OKHCJICHHS XUMHYECKUX 3JIEMEHTOB, 3apsij

' HOHA

82 BUJ XMMHYECKOW CBS3M WM THUI KPUCTAIIMYECKOH CTPYKTYpHl B

' COCTMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIN)

8.4 OKHCJINTENHh U BOCCTAHOBUTED

9 YMeHue XxapakTepu3oBaTh PU3NICCKUEC U XUMHICCKHE CBOHCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O030H, BOIOpOA, rpadwur, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kaauii, MarHHA,
KaJIBIIMH, aJTFOMUHHM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHIBI

99 metamnoB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (I u

' III), okcuapl yriepoaa (I u 1V), kpemuus (IV), azora u dhochopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THUCTas, a30THasl,
dbocdopHas, yroyibHas, KpeMHHEBasI KUCIIOTa U UX COJIH)

9.3 MPOTHO3UPOBaTh W XapaKTepu3oBaTh  CBOMCTBa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHUA, NPUMCHCHUC BCILICCTB B
3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTB ITPOTCKAHUA XUMHUYCCKUX

HpCBpaH_IeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKILMii, B

10
TOM YHCJIC:
10.1 peaKkIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA
103 WUTIOCTPUPYIOIUX ~ XMMHUYECKUE CBOMCTBA M3YyUYEHHBIX KJIACCOB
' (Tpyri) HeOpraHMYECKHUX BEIECTB
10.4 MOATBEPKAIOIIUX T€HETUYECKYIO0 B3aUMOCBSI3b MEXIY HUMHU
11 YMeHune BHIYUCTATh (POBOIUTH PacU€Thl):
111 OTHOCUTEIIbHYIO MOJICKYJSIPHYIO W MOJISIDHYIO MacChl BEIIECTB,
' MacCCOBYIO JOJTI0 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €0 MaccCy, 00hEM T'a30B
114 MO0 YpaBHEHHSIM XHUMHUYECKUX pEaKIUd U HAXOAUTh KOIUYECTBO
' BelIeCcTBa, 00BEM U MacCy peareéHTOB WU MPOAYKTOB peaKuu
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus  (HabmoaeHue,
191 HU3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHKE) MTPU U3YUCHUU BEILIECTB U
' XUMHUYECKUX SIBICHUH; yMeHue copMyaupoBaTh MpodieMy u
MPEIOKUTH ITYTH €€ pelIeHUs
199 Oe3omacHO pabOTHl C XUMHYECKHMMH BEIIECTBAMHU, XUMHUECKOU
' MocyA0i 1 1a60paTOPHBIM 000PYAOBAaHHEM
npaBHJIaMy O€30MacHOr0 O0pallleHus ¢ BEUIECTBAMHU, UCIIOJIb3YEMbIMH
B TIOBCETHEBHOW JKU3HU, TIPABUIIAMU TTOBEACHUS B LIETSX COepEKECHUS
123 30POBbSI U OKPYXKAIOIIEW MPUPOJAHON Cpellbl; MOHMMAaHHWE Bpeaa
' (ormacHOCTH) BO3JIEUCTBHSI HA JKMBBIE OPTraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHbBILEHUSI U MPEAOTBPAILEHUS UX BPEIHOTO
BO3/IEUCTBUSA
13 Hanuune npakTHuecKuX HABBIKOB TUIAHUPOBAHMS M OCYIIECTBICHUS
CJEAYIOIMIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE U OomnHcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/ISI/IIIGCKI/IMI/I n XUMHUYCCKNMH SIBJICHUAMU, OIIBITHI,




WJUTFOCTPUPYIOILIME PU3HAKYA IPOTEKaHUS XUMHUECKUX PEAKIUI

13.2

U3y4eHHE CIIOCOO0B pa3/iesICHUs cMecei

13.3

NOJTy4EHHE KHUCIOpoJa M M3Y4YE€HHE €ro CBOMCTB; IOJy4YEHUE
BOJIOPOJIa M U3y4YEHHE €ro CBOICTB; MOJy4YEHHUE YIIIEKUCIIOTO ra3a u

HU3YUCHHUC €TO CBOﬁCTB; IMMOJIy4YCHHUEC aMMHdKa U U3YYCHHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHOM MacCOBOM  JOJEH

PacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHHE WH/IUKATOPOB (;makmyca, METHUJIOpaHKa u
¢denondranenna) ans ompeAeNeHUS XapakTepa Cpelasl B pacTBOpax

KHUCJIOT U IIEJI0UEN

13.6

UCCJIEOBAHUE U ONUCAaHUE CBOWCTB HEOPraHMYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YUEHUE B3aUMOEHUCTBUSI KUCJIOT C METAJIJIaMU,
OKCHUJIaMH  METaJJIOB,  PAaCTBOPUMBIMH ¥ HEPaCTBOPUMBIMU
OCHOBaHHUSIMHU, COJIIMH; TOJY4YeHHE HEPaCTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHWE OJHOTO MeTajyla JpYrdM M3  pacTBOpa  COJIH;
uccaenoBane amM(pOTEPHBIX CBONCTB THUAPOKCHIIOB aIOMUHUS U

IUHKA

13.7

pelieHne IKCIEePUMEHTAIbHBIX 3a7a4 1Mo TeMaMm: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTMHEHUIDY; «DNEeKTpOIUTHUYECKAS
auccoumuanusay; «BaxkHeWmne HeEMeTallsIbl U WX  COCAMHCHUS,

«Baxneime MeTaniabl 1 BX COCOUHCHUA»

13.8

XUMHUYECKHE  DKCIEPUMEHTBHI,  WJUIIOCTPUPYIOUIUNE  MPU3HAKH
MMPOTCKAaHUA peaKIII/Iﬁ NOHHOT'O O6M€Ha; KauCCTBCHHBIC PCAKIIMU Ha
NPUCYTCTBYIONIUE B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
wonuna-, cyiaedar-, docdar-, KapOoOHAT-, CHUIUKAT-aHUOHHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, MarHus, KalbIl¥sl, allOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), uHKa

14

VYmMmenue:

141

NpEACTAaBIATE  PE3YyJIbTaTbl OKCIICPUMCHTA B (bOpMC BBIBO/JIOB,
J0Ka3aTCIbCTB, I‘pa(bI/IKOB u TaGJII/ILI U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCXKIY PCaJIbHO Ha6J'IIOI[a€MI>IMI/I XUMHNYCCKHNMHU
SABJICHUSAMU U TTpOLI€CCaMU, IMMPOUCXOAAINMU B MaKPO- 1 MUKPOMUPCE,

OO0BSACHATH NPUYMHBI MHOTOOOPA3Hsl BEIIECTB




HNEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE TOHATHUS
11 Yucteie BemecTBa u cMecu. CriocoObI pa3ieieHus cMecel
12 ATOMBI W MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 31eMeHTOB. [IpoCThIe 1 CIOXKHBIE BEIIECTBA.
13 Xumudeckasi popmyia. BanreHTHOCTF aTOMOB XUMHUYECKHUX AJIeMEHTOB. CTereHb
' OKHCJICHUS
3aKkOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHTENbHAasE aTOMHAs —Macca.
14 OTtHOocuTenbHas MOJIEKYIsIpHas Macca. MaccoBas 0Js1 XUMHUYECKOTO 3JIEMEHTa
B COCIMHEHUU
15 KomnyectBo BemectBa. Monb. MousipHas Macca. MolspHbIii 00bEM Ta3oB.
' B3anMocBA3p KOIM4YECTBA, MACCHI M YNCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
16 dusuueckre U XUMHUYECKHUE SIBICHUA. XUMHUUYECKas peakius U e€ NMpU3HaKu.
' 3aKOH COXpaHEHMs MacChl BEIECTB. XUMUYECKUE YPABHEHUS
5 IIepnonnueckuil 3akoH u Ilepumonnueckas cucreMa XUMUYECKHX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aToOMOB
Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX d1eMeHTOB J[.H.
2.1 MenpneneeBa. [lepuoast u rpynnsl. OU3NUECKUN CMBICT MOPSAKOBOTO HOMEPA,
HOMEPOB IEPHO/Ia U TPYIIIIBI dJIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oronsl. DnekTpoHsl. CTpoeHue
2.2 ANEKTPOHHBIX  000I0YeK aToMOB TepBbIX 20 XMMHYECKHX  DJIEMEHTOB
[Tepuoanueckoit cucremsl .M. MenzaeneeBa
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOAOB, Kalus, Kajblusd (paguyca aTOMOB, JJIEKTPOOTPULIATEIHHOCTH,
2.3 METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) W HX COEAUMHEHUH B
COOTBETCTBUM C IIOJIOKEHUEM 9dieMeHToB B Ilepmoauueckoil cucreme u
CTPOEHUEM HX aTOMOB
3 CrpoeHue BelecTBa
Xumunueckass cBsi3b. KoBaneHTHass (mojisipHass M HENOJSpHAsi)  CBS3b.
3.1 DIEeKTpOOTPULIATENBHOCTD XUMHMYECKMX  2JIeMeHTOB.  VoHHasg  CBs3b.

Meramnueckas CBA3b




3.2

Tumel KpUCTAIMUECKUX  PEIIETOK (aTOMHAsi, HWOHHAs, MEeTaJlJInuecKas),
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIA KPUCTAUIMYECKOW PEINETKH U BHUIA

XHUMHUYECKOH CBI3HU

Baxwuelimue npencraBuTeNM HEOPraHWUYECKUMX BellecTB. Hemeramnsl W ux

COCIUHCHMUA. MeTanasl 1 uxX COCAUHCHUA
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Knaccugpukamuss u HOMEHKIATypa HEOPraHMYECKHX COCIMHEHHUH: OKCHIO0B
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBbIE) U
HecoseoOpa3yrole; OCHOBaHMN (IIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KUCIIOT  (KHCJIOPOJCOAEpKAIle W OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CpEIHUX U KHCIIBIX )

4.2

du3pyeckue ©W XHMUYECKHE CBOMCTBa IOPOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPOAa, Cephl, a30Ta, (ochopa, yriepoaa, KpeMHHUSI

4.3

dusnyecknue ¥ XMMUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpus, Kajliusd, Mariud U KajJlblUA, allOMUHUSA, KCIIC3a. QHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

paa HaHpH)KCHI/II‘/'I MCTaJIJIOB

4.4

Ou3NYeCKre U XUMMUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusryecKrue U XUMHUYECKUE CBOMCTBAa OKcHIOB Hemertawios: cepol (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yrnepona(ll, 1V), xpemuusa(I1V). [oxyuenue

OKCHUI0B HEMETAIIIOB

4.6

Xumunyeckue cBoiictBa okcunoB: MetamioB |A-IIIA rpymmn, nuunka, meau(ll) u

xenesa(Il, 11). TTonyyeHue OKCHIOB METALTIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCHUIOB (Ha MpHUMEpe
THJIPOKCUIOB  alIOMHHHMA, JKeje3a, UuHKa). llomydyeHue ocHoBaHuUN U

aM(OTEepHBIX TUAPOKCUIIOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCIIOT: XJIOPOBOJOPOJIHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOM, (ochOpHON, KPEeMHHEBOU, yrosbHOWU. OcoObie
XUMUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

HOJ'Iy‘{eHI/IC KHUCJIOT

4.9

OOu1re XuMUYecKue CBOMCTBa cpeaHux couiell. [Tomyuenue coneit

4.10

411

HonyquI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHUuC BOOOpOJ4, KHUCIOpOAd, aMMUaKa,

YTIICKHUCIIOTO Ta3a B JIabopaTopuu

[TonyyeHue amMmMHaKa, CEpHOM M a30THOM KMCIIOT B MPOMBINUIEHHOCTH. O0Iue

CIIOCOOBI TMTOJTYYEHUS METAIIOB




4.12

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMH HCOPTraHUYCCKHUX COG[II/IHGHI/If/'I

XUMHYECKUE PEAKLIUN

5.1

Knaccudukanus XuMHUUECKUX peaklui 0 pa3IMyHbIM MIPU3HAKAM: 110 YUCITY U
COCTaBY YYacTBYIOLIMX B pEaKkIMM BEIIECTB, MO TemIoBoMYy 3¢¢ekTy, Mo

W3MEHEHHUIO CTEIIEHEN OKHMCIICHUS XUMUUECKHUX JIEMEHTOB

5.2

TennoBoil A3 PeKT XUMUUECKOI peaklnu, TEPMOXHUMUYECKHE YPaBHEHUS. DK30-

U HI0TEPMUYECKUE peakuu. TepMOXUMUYECKHE YPABHEHUS

5.3

OKUCIUTENTEHOBOCCTAHOBUTENbHbBIE peakuuu. OKUCIUTENH U BOCCTAaHOBUTEIH.
[Ipomeccsl  OKHCICHHMST WM BOCCTAHOBICHHMA.  ODJEKTPOHHBIA  OajaHc

OKHCJIUTEIbHOBOCCTAHOBUTECILHOM pcakunun

5.4

Teopus anekTponuTueckon auccounanuu. KaTnonsl, aHHOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJuThl. CHIIbHBIE U ClIa0ble AJEeKTPOIUTHI. CTENeHb JUCCOITUAIITT

5.5

Peakiuu monHoro oOmeHa. YCJIOBHS MPOTEKAaHUs pPEAKIMH MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuUMUA U OKpyXkaromiasi cpena

6.1

BemectBa u MaTepuajbl B MMOBCEIHEBHON JKM3HU 4eloBeKa. be3omacHoe
HUCIIOJB30BaHHUC BCHICCTB M XHMHUYCCKHX peaKHI/Iﬁ B na6opaTopHH n 6BITy.

HepBaﬂ nmoMoumpb IIpu XUMHUYCCKUX OKOIr'aX U OTPaBJICHUAX

6.2

XUMHUECKOE  3arpsi3HEHHE OKpYXKawomledl cpelabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MPeIoTBPAICHUSI
[Ipenenbuas pomyctumas konueHtpauust BemiecTB (IIJK). Ponp xumum B
pPEIIEHNH DSKOJOTHYECKHX MpobieM. YcuieHue NapHUKOBOTO 3ddekTa,

PaspymcHue 0O30HOBOT'O CJI0A

6.3

6.4

ITpumenenue cepsl, a3ota, ¢ocdopa, yriepoaa, KpeMHUSI U UX COEAMHEHHH B
ObITY, MEIUIMHE, NPOMBIIUIEHHOCTH U CeNbCKOM XozsicTBe. IlpumeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYyryH, IIOpPAJIOMUHUN, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coenHeHul. [IoHsATHE 0 KOpPO3UH METAIIJIOB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH

[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (Yroib, MNPUPOAHBIA Ta3, HedTH),

MPOIYKTHI UX TIepepaboTKu (OCH3MH), MX POJIb B OBITY ¥ MPOMBIIIIICHHOCTH

6.5

[lepBonavanbHble MOHATHS 00 OPTraHWYECKHUX BEIIECTBAX KAaK O COEIUHEHHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, dTAHOJI, INIULEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHEe 0 OMOTOTUYECKU BAYKHBIX BEIIIECTBAX: )KUPaX, O€IKaX, YrIIeBOAaX — U UX

POJIH B ’)KU3HU YCJIIOBCKA




Pacuérnr:

7.1 1o ¢popMyIaM XUMUYECKHX COSTUHEHUM
7.2 Macchl (MacCOBOM) 101U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YpaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET






