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COIAEPKAHUE

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Posb XMMUM B )KU3HU 4ENOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOoAaxX MO3HAHUS B XMUMHUHU. UHMCThIE BEUIECTBA M CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAS aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p Kon4yecTBa,
Macchl M 4HCIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKue U XMMUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOHN MOCYA0#, MpaBwiaMu pabOThl B J1a0OpaTOpuu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
busnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAO0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapwsi, pa3IOKeHUE THAPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4YEeHHE CIIOCOOOB pPAa3fClIeHUs CMECeil: C MOMOIIbI0 MarHura, (puiIbTpoBaHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
Colii, HAOJIOJICHWE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEJICHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(IapocTepKHEBBIX).

BaxHeimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxoxaenue kucimopoma B mpupojie, (U3MYECKHE U XUMUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3¢ deKT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHUE YpaBHECHHSI,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bopopona B
npupojae, (U3NYECKUEe U XHMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus neopranmdeckux coeauHeHuii. Oxcumupl. Kinaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiiarypa ocHoBaHuil. DU3NUYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa coineil. @u3n4eckue U XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, pacno3HaBaHWE ¥ U3YYCHHE CBOWCTB KHUCIOpOaa, HaOI0IeHne
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumozeiicTBue Bogopoaa ¢ oxkcugom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIed PaCTBOPEHHOIO BEIIECTBA, B3aMMOJICCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
u3ydeHne B3auMmopeiicTBusi okcuaa menu (Il1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3alad Mo TeMme «BaxHeillne Kiacchl HEOPraHWYECKUX
COCIMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX O3JIEMEHTOB (IIEeJIOYHbIE M IIEI0YHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N.  MengeneeBa.  KopoTkomepuogHas ©  JJIMHHONEpUOAHAs  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMeEpBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS pajJnyca aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB MO IPyIaM U Iepruoaam.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHuss.  OKHUCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMMU.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IHMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIACHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanu3annsa MeXnpeIMETHBIX CBSI3€d INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISIETCSl 4Y€pe3 MHCIMONb30BAHME KaK OOIIMX €CTECTBEHHO--HAYyYHBIX
IOHATUN, TAK U MOHATHUM, SBISAIOIIMXCS CUCTEMHBIMU I OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO6uire ecTecTBEHHO--HAYy4YHbIE MOHATHS: HAYYHBIN (akT, runoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KiIacCUPUKaLUs, TM[EPUOJUYHOCTh, HAOIIOACHHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, AaToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (GU3NYECKUE BEIUYMUHBI, €AUHUILIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Apixanue, buocdepa.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE IOPOJIBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTtBo ¥ XUMHYeCKas peakuus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, KajaplUusi M HX
COCIUHEHUN B COOTBETCTBUU C IIOJOXKEHHUEM DJJIEMEHTOB B Ilepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOIIHMX B PEAKIHUM BEIIECTB, 0 TEIIOBOMY 3(¢eKTy, Io
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M T'€TePOTreHHBIX
peakuusax. llonsatue o xkaranuse. IlonsTue 0 XuMu4eckoM paBHOBeCUU. PaAKTOPBHI,
BIUAIONIME HAa CKOPOCTh XMMHYECKOW pEaKUUU U IOJ0KEHUE XUMHYECKOIO
PaBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEINBHON peaKiuu. CocraBienue YPaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonel, annoHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cCoOJIeM B CBeTe MpEACTaBICHUNA 00 AIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BOBMOKHO  HCIOJB30BaHWE BHUAEO MaTEpHUANIOB), MPOBEIECHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHWE BOJAbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUN
(ropeHue, peakuuu pasjioKEeHHsI, COCAUHEHUs), paclio3HaBaHUE HEOPTAaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HAXO0XJAEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
u cepbl. Xumuueckue cBoilicTBa cepbl. CepoBOIOpOJ, cTpoeHue, GU3UYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTeNsl Kjlacca KHUCIOT M crneuunpuuyeckue). XUMHUECKHUE peakluu,
JeXallfe B OCHOBE IPOMBIIUIEHHOrO CHoco0a IMONYy4YeHHUsI CEpHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILIEHUSI.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
dbusznueckre u XuMHIecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUak, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMpEeACTaBUTENS Kiacca KHUCIOT M cHenupudecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yn00peHnii. XuMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajotponHeie Moaudukamuu (ochopa, GuMUecKkue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTIEepoi,  aUIOTPOITHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
HOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOeMbl, CBS3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addexrt. YronpHas Kuciaotra U €€ coiiv, uX PU3nuecKkue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHUs KpeMmHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTEepHANbl: KEPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCOUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEAECHNE KaYeCTBEHHON peakinu Ha Ccyib(ar-
WOH U HaOJIOJieHUuEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINIMYECKUX PEHIETOK anMasa, Tpaduta, dyliepeHa, O03HAKOMJICHHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuomnueckor cucremMe xXumuueckux diemeHtoB . M.
MenneneeBa u cTpoeHusi atoMmoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIoCcOOBl TMONy4eHUs: MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B [lepuoanyeckoil cucteMe XMMUYECKHX
sanemeHToB JI. M. MenneneeBa, CTpo€HME HX aTOMOB, HAXOXKJIEHHUE B IIPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckon cucreme xumudeckux sneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelimue coenuHeHHs] Kanblusi (OKCUJA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AltoMuHUN: TIoJI0)KeHUE B [leproinueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxkenue B [leppoanyeckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB W CIUIaBOB, HUX (U3MUYECKUMU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIPOLIECCA TOPEHUS XKeEJIe3a B KHUCIOPOJE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesa (1), mequ (1), HaOIIOACHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUITAMEHM HWOHAMM HaTpHsl, Kajdusi W KaiblMs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuit IKCnepumMenm:

U3ydeHHe o0pa3lloB MAaTEepUANOB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeIMETHBIX CBS3eM NMpU WM3YyUYEHHMHM XUMHU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PakT, THMoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JICKTPUYECKUA 3apsiji, MPOBOJHHKHU,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIUYUHBI, €AMHUIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.
['eorpadus: atmocdepa, rugpochepa, MUHEpaNbl, TOPHbIE MOPOIbI, TOJE3HbIE
UCKOIaeMbIe, TOTUIMBO, BOJHBIE PECYPChI

IHINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAaMMBI OCHOBHOTO  OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XOAe OOyYeHHsS XHMUU B €IUHCTBE Y4eOHOH u
BOCITUTATEIIHHOMN JESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUHCKHUMU
COLMOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPHUHSTHIMH B
o0IIecTBE MpaBWIaMH W HOPMaMH TOBEICHHS M CHOCOOCTBYIOT IpOIeccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COIMATH3AINN 00yUYarOIIHXCS.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOUIMXCS
PYKOBOJICTBOBATBCSL CUCTEMOH  TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAlMH |
pacIMpeHne ombITa IesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOTr0 BOCIUTAHNS

IICHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
M HAaydHOMY HACJEIWIO, TOHMMAaHUS 3HAYCHUS XUMUYECKOH HAyKH B HKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(pOpMAIMEH O
MIEPE/IOBBIX JIOCTH)KEHUSIX M OTKPBITUSAX MHUPOBOW M OTEYECTBEHHON XHMHH,
3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS



NpEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeNOBATEIbCKOM, TBOPYECKOM W JPYyruxX  BHJAAX
NEeATebHOCTU, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM AESATEIbHOCTH MpHU
BBITIOJIHEHUW Y4YEOHBIX, TO3HABATENbHBIX 3aJlay, BBIMOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/]JaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIA B TIpOIlecCe OTOW Yy4eOHOM NeATeThHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIUU
HPABCTBEHHBIX Y IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIJIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMUYECKOW PEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBIIAIOLINC
OCHOBY JIJI1 MMOHUMAaHUSl CYIIHOCTH Hay4YHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPHUPOJIbI, B3aUMOCBS3AX YEIOBEKA C
IIPUPOJTHOM CPEION, O POJIM XMMHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU O
XUMHUHU, HEOOXOMUMBbIE Ji1 OOBSCHEHHS HaOJI0JaeMbIX MPOLECCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYpPhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHONM paboThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
JeSATeIbHOCTU, K OCO3HAHHOMY BBIOOpPY HANPaBIECHHOCTH W YPOBHSI OOYyUEHHS B
JaJIbHCHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE [IEHHOCTH W3HW, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3/I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJCACTBUU U
HENPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS K0T OIS, HAPKOTUKOB, KYpEHUS),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K NMPAKTUUECKOMY U3yUYEHHUIO TIpodeccuii 1 Tpyaa pa3aIudHoro poja,
YBAXEHHUE K TPYAy M pe3ynbTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUM, OCO3HAHHBIM BBHIOOP
WHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCUOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aaTUPOBATLCA B MPOQPECCHOHATILHOM Cpejie;



6) 3K0JI0rH4ecKOro BOCITUTAHUSI:

AKOJIOTHYECKH 11€JI€CO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHMMAHUE IIEHHOCTH 3J0POBOI0 U
Oe3omacHOoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOTO MOBEASHUS IPU paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOXKAIOMIKUX 30POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMSI, MOJy4YaeMble TPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOJHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTMYECKOM KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTell HMX pEelIeHUs MOCPEACTBOM METOJOB XHWMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOMN U COLIMATIbHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMertanpeAMETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAUYUMbBIEC JIJIS
dbopMUpOBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBbIE TOHATHUA (3aKOH, Teopwus,
NPUHIINI, TUTIOTE3a, (DAaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUW W3 ITUX NPEeIMETOB (HOPMUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAY4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE NeUCTBUS (TTO3HABATEILHEIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnBaOT (PopMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIBHOMY IJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
NEeSATEbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPH OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSITUU (BBLACIATh UX XapaKTEpHbIC
NPU3HAKY, yCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU TOHITHUSMH), WCIOIH30BATh
HOHSTHS JIJIs1 OOBSICHEHUS! OTAENIbHBIX (PAKTOB U SIBJICHUI, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY OOBEKTAMH H3Y4YCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEYKTUBHbIE, [10 aHAJIOTUN),
JenaTh BBIBOJBI U 3aKJIIOUYEHUS;

YMEHUE TMPUMEHITh B TIPOLIECCE€ TMO3HAHMSI MOHITUS (TPEIMETHBIE W
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XMMHUYecKas QopMyrna W YypaBHEHHUE
XUMHUYECKON PEaKIuu — MpU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a71a4, ¢ YIETOM
ATUX MOJICIBHBIX TMPEJACTABICHUIN BBISIBISATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC



NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIE/ICTBEHHBIE CBS3M U
MPOTHUBOPEYUUS B H3y4a€MbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiCTBUS

YMEHHUE HCITOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAdeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI IIO
POBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NpPHOOPETEHHE ONbITa 10 IUIAHUPOBAHUIO, OPraHWU3alMA W TIPOBEICHUIO
YUYEHHYECKUX OKCIIEpUMEHTOB, YMEHHE HaOIomaTh 3a XOJOM TpoIliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOpMyIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padore.

PabGora ¢ unpopmanmei:

yMEHUE BBIOUMpaTh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HayqHO-TIONyJIApHAsT JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIE
nocobusi, pecypcsl WHTepHEeTa), KPUTHYECKH OIIEHUBATh MPOTUBOPEUHMBYIO H
HEJOCTOBEPHYIO HMH(POpPMAIIMIO; YMEHHUE NPUMEHSTh pPa3IMYHbIE METOAbl U
3ampochl TMPU TMOUCKE U O0TOOpe MHGOpPMAlMK M COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOMUMBIX  JUISI  BBITIOJHEHWsS Y4YeOHBIX W TO3HABATENBbHBIX  3a1ad
ONpEAEeNEHHOTO0 THUIA, NPUOOpETeHHEe OmbiTa B O0JACTH  HMCIOJIB30BAHMUS
UHPOPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTH,  OBNAJ€HUE  KYJIbTYypOu
AKTUBHOTO WCIIOJB30BAHUS PA3IUYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO
BEIOMPATh ONTUMATBHYIO (hOpMY MpEACTaBICHUS HHOOPMAITUU U UILTIOCTPUPOBATH
pelaeMble 3aJa4d HECIOXKHBIMU CXEMaMH, JuarpamMmamu, JIpYyrumMu Qgopmamu
rpaduKy ¥ UX KOMOUHAIUSIMU;

YMEHHE UCIOJb30BaTh M aHAJIU3UpOBaTh B Tpolecce ydeOHOM u
UCCIICIOBATEIBCKON ACATEIBHOCTH MH(DOPMAITUIO O BIMSHUU TPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa Ha COCTOSIHHE OKPYKAIOIIEeH NpUpOIHOM
CpeIbl.

KoMMyHHKaTHBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJ€ Jauajgora W (WIh) IUCKYCCHH) TIO
CylIEeCTBY  oOOCyXJaemMol  TeMbl, (GOPMYJIHPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEIHHO BBITTOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

YMEHHUS  TPEACTABIATH  TOJYyYCHHBIE  pe3yibTaThl  IMO3HABATEIHLHOMN
NEATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTaxX; JielaTh MPE3EHTALNIO
pPE3yNIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JKCIIepUMeHTa (1abopaTOpHOTO OIBITA,
1a60paToOpHOI pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);



yMEHHS Y4e€OHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTH  TNPU  PEUICHUU
BO3HUKAIONIUX TPOOJIEeM Ha OCHOBE Y4E€Ta OONIMX HHTEPECOB M COTJIACOBAHMUS
no3utivii (00CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOpIUHAIUS
COBMECTHBIX JEUCTBHUM, ONPEAECICHUE KPUTEPUEB II0 OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoThI U ApYyTHE).

PeryasiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOSITEIIbHO OMNPEACHATh LENU ACATEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBIISIT, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
JeSITEeNbHOCTD, BHIOUPATh HarbOosee d3(PPeKTUBHBIC CITOCOOBI pelIeHus] yUeOHBIX U
MIO3HABATENBHBIX 337a4, CAMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATh
NPEMIOKEHHBIA aJNrOPUTM JEWCTBUW IPU BBIIOJHEHWHM 33JaHAW C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYYEHHOIO pE3yjbTaTa 3asBICHHON LIENH, YMEHUE
VCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, ITPEJIaracMbl€ B YCIIOBUU 3aIaHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3yNbTAaTOB IO OCBOEHHUIO 0053aTENbHOIO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM eaepanbHOl paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI
nehcTBuil, crnenuduyueckue s OpeAMETHOM o0mactu  «XUMUS», BHJbI
NEATEIbHOCTH IO  TOJYYEHHI0 HOBOIO  3HAHMs, €ro HHTEpIpPETalnH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUM:

e pAacCKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHMX IMOHSATHI: aToM, MOJIEKYIa,
XUMHYECKUM D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpPOIHASL M HEOJAHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, pPEeaKLuu
oOMeHa, 9K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU ((EKT peakiinm,
AIpO aToMa, AJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOuTalb, pPaaNyC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAs W HEIMOJSpPHAs KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(mporeHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;



UCIIOIb30BaTh XUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (pOpMYys
BEIIECTB U YPABHEHHUIN XUMUYECKHUX PEAKIIUM;

OTPEENATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKUCIECHMSI  DBJEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopmynam, BHUJ XUMUYECKOM CBSI3M (KOBaJieHTHas W WOHHAas) B
HEOPraHMYECKUX COCANHEHUSX;

packpbiBaTb cMbIci [lepuognueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus:i B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HUSI, 3aKOHA ABOTrajpo;

OMKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnueckoit
CUCTEMbl XUMUYECKHUX DJIEMEHTOB: pa3idyaTh TOHATHS «TJaBHas
noarpynna (A-rpynna)» u «modounast noarpymnmna (b-rpymnmna)», Maneie u
OOJbIIMEe TEPUOJbI, COOTHOCUTh OOO3HAYEHMs, KOTOPhIE HUMEIOTCS B
tabnuue «llepmonnueckass cucrema xumuyeckux osnementos Jl. .
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIO SIEKTPOHOB
U pacnpeiesICHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE PeaKuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BELIECTB, M0 TEIIIOBOMY 3((PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX TIpEeBpallieHuid B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJSIPHYIO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO0 D3JEMEHTa 1o QopMyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIbHON AESTEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IeHue, cucTeMaTu3aluio, Kiaccudukaiuto,
BBISIBJICHUE TPUYUHHO--CJIEACTBEHHBIX CBS3€M — JJIsl U3y4YEHUS CBOMCTB
BEIIECTB U XHUMHUYECKMX PEAKUUN, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peanbHbIA U MBICTICHHBIN);



ClIeIOBaTh ~ NpaBWJIAM  IIOJIb30BAHUS  XMUMHYECKOW  IMOCyJIod |
7a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe TpaBWiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYEHUI0O W COOMpaHUIO
razoo0pa3HbpIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMpEACIEHHON MacCOBOW JOJEH pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHMUIO PACTBOPOB IIETOYEH U KUCIOT C TIOMOIIBI0 HHANKATOPOB
(;makmyc, dheHondTanenH, METUIOPaHK U APYTHUE).

K xonIy oOyuenus B 9 kiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICII OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJEHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKash peaKIys, XUMUICCKas CBA3b, TCIIOBOH A(PdeKT
peakiuu, MOJb, MOJSPHbBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTUYECKAs IUCCOLMALIMS, PEAKIMM HOHHOI'O
oOMeHa, KaTalau3arop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE M  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(GpOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAs, MOHHAas,
METAUIMYECKAs), KPUCTAIMYECKasi pemerka, KOppo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM pEaKUHH, MPEACTbHO JOIyCTUMAs
koHueHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TIOHATHH U
MIPUMEHSATh 3TU MOHATUS MPU ONMUCAHUU BENIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBIEHUS (PopMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIINM;

OMPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUUECKUX DJIEMEHTOB B
COCIUHEHUSAX PA3JIMYHOrO COCTaBa, MNPUHALICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEAMHEHUN Mo (opMynam, BHI XHUMHYECKOU
CBS3M (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsJl MOHA MO0 XMUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAX HEOPraHMYECKHUX COCAWHEHHM, THIl KPUCTAJIIAYECKON
PELIETKM KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE. OMNUCHIBATH M XapaKTEPU30BATH
tabnuunyto Gopmy Ilepuonnueckoit CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas



noxarpymnmna (b-rpymma)», Manaeie W OOJIBIIME TEPHOJIbI, COOTHOCHTH
o0O3HayYeHusl, KOTOpPhIE HMEIOTCS B TEPUOAMYECKON Talnuie, ¢
YHUCIIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsj dAnapa, oOIlee YHUCIO DIJIEKTPOHOB U
pacrpesieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHSATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB JJIEMEHTOB M MX COCIMHEHUM B
npenenax MajbIX MEPUOIOB U TJIABHBIX MOATPYII C YUETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMCHTHI, HEOPTraHUYCCKHE BEIIECTBA,
XUMHYECKHE peaKkuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY d(PdeKTy, M0 M3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crenudUYecKrue XUMUYECKHE
CBOMCTBAa TPOCTBIX U CIOXHBIX BEIIECTB, MOJATBEPKAasi OIMUCAHUE
npUMeEpaMu MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIUK;

COCTaBIIATb YPABHEHUS JJIEKTPOJUTHUUYECKOM TUCCOIMAIMU  KHUCIIOT,
HIeJIOYeH U COJIEH, MOJTHbIE M COKPAIIEHHbIE YPABHEHUS PEAKIINI HOHHOTO
oOM€Ha, ypaBHEHHUS pEaKUMi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKAY BEIIECTBAMH PAa3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHca ITUX PEaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXXHOCTH TIPOTECKAHHUS XUMHUYECKHUX TMPEBpAICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO »JJeMeHTa 1o (dopmyse
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOnrofaTh  MpaBWUjia  TOJIB30BAHUS ~ XMMHUYECKOW  TMOCYAOH |
nabopaTopHBIM  O0OpYJOBaHMEM, a TaKXe NpaBuia oOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIHUH, TOATBEPKIAIOIMNEC  KAYeCTBEHHBIM  COCTaB
pa3IUYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OPOMHU/I-,
uonua-, KapOoHatr-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI WM3YYEHHBIX METAIIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpaxX HEOPTAaHUYECKHUX BEIIECTB;



MIPUMEHSTh OCHOBHBIC OIEPALIMM MBICIUTEIBHON JEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEeHHE, CHCTEMAaTH3allMio, BBISIBJICHHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — IIJISI U3YUYE€HUS CBOWMCTB BEIIECTB MU XMMHUYECKUX PEAKIIHH,
€CTECTBEHHO-HAyYHbI€  METOJbl  TMO3HAaHUS —  HAOJIOJICHHWE, W3MEpEHUe,
MOJEIUPOBAHUE, AKCIIEPUMEHT (peanbHbIN u MBICJICHHBIN)



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuyecTBo 4acos

Ne HaunmenoBanue pa3ziesios DJIeKTpOHHbIE (HU(POBHIE)
KonTtpoabHbie [IpakTHyeckne
n/n H TeM NMPOrpamMMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoTsI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TIOHATHUSA
Xumus — BakHas 00J1acThb
€CTECTBO3HAHUS U bubmuorexa [JOK
1.1 . 5 0 2
[IPaKTUYECKOU https://m.edsoo.ru/7f41837c
EATEILHOCTH YEJIOBEKA
12 BerecTBa 1 XUMHUY€ECKHE 15 1 0 bubnunorexa LIOK
' peakiuu https://m.edsoo.ru/7f41837¢
Paznen 2. BaxHeiune npeacTaBuTe/ I HEOPraHM4eCKUX BellecTB
21 Boznyx. Kucnopon. 5 0 0 bubnuorexa [IOK
' [MonsiTue 00 okcHUIax https://m.edso0.ru/7f41837¢c
29 Bonopoa.Ilonsarue o 8 0 1 bu6nuorexa LIOK
' KHUCIIOTaX U COIIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 5 1 1 bub6mmoreka LIOK
' 00 OCHOBAaHHAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI Eub 10K
HOJIMOTEKA
2.4 11 1 1
HeOpraHquuCKHX https://m.edsoo.ru/7f41837c¢
COEIUMHEHUN

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoanueckas cucrema xumudeckux iemeHToB I. U. MenaeneeBa. CTpoenne aToMoB.
XuMnueckas cBsi3b. OKNCJINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1

[leproanueckuii 3aK0H U
[lepnonuueckas cucrema
XUMHYECKHX AJIEMEHTOB /.
N. Menpene-eBa. CTpoeHue

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

aToMa
XuMHYecKas CBA3b.

3.9 OKHUCITUTENBHO- 8 1 0 bubmuoreka [JOK
BOCCTaHOBUTEIIbHbIE https://m.edso00.ru/7f41837c
peakuuu

PesepBHOE BpeMms 3 0 0 lt?tifi/jﬁf(iig :3%f41837c
OBUIEE KOJIMYECTBO YACOB 68 4 5
[10 [TIPOI'PAMME
9 KJIACC
Kosan4yecTBo 4acoB JJIeKTPOHHbIE
No 1/ HaunmeHoBaHMe pa3/iesioB U TeM Korrpoasmsre  TpakTmuecie (uu¢posbie)
NMPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypest
Pa3pnen 1. BemecTBo M1 XMMH4YeCKHe peaKIuH
11 IloBTrOpenue u yrinyOneHne 3HaHUH 5 1 0 bub6mmorexa [IOK
OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636

12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bu6nuoreka [IOK

peaxkuuii https://m.edso0.ru/7f41a636

13 DIEKTPONUTHYECKAs! AUCCOLIMALIMSL. 8 1 1 bu6nmoreka [IOK

XHUMUYECKUE PEAKIIUU B PaCTBOPAX https://m.edsoo0.ru/7f41a636
Paznea 2. HemeTan bl M UX cOeIMHEHUS

21 OOm1ast XxapaKTepUCTHKA XUMHUYECKUX 4 0 1 bu6mmorexa [IOK

aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636

99 OO61as xapaKTepUCTHKa XUMUYECKUX 6 0 0 bubnmoreka [IOK

anemeHToB VIA-rpynmsl. Cepa u eé€

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



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

COCAHUHCHUA

OO01mmast XapaKTepUCTHKA XUMUICCKUX

bubmuorexa [IOK
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 httos://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX
2.4 anieMeHToB IVA-rpymnnel. Yriepon u 8 bubmmorexa [JOK
' 3 PYHITBL STICPOA https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Pa3zgen 3. Mera/uibl M UX COeINHEHU S
. bu6mmorexa [IOK
3.1 Obmye cBoiiCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuotexa [JOK
3.2 Baxkueiinire MeTaisl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemectBa 1 MaTepuaiibl B )KU3HU YEIOBEKA 3 bubmmorexa [OK
) m p https://m.edsoo0.ru/7f41a636
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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INOYPOYHOE INTAHUPOBAHMUE 8 KJIACC

Ne KoanuecTBO [arta
n/n Tema ypoka 4acoB
ITo mnany Mo dakTty

1 [Ipenmet xumuu. Poib XUMUH B )KU3HU 1
yelloBeKa. Tea u BellecTa

2 [TonsaTHe 0 MeTOMAX MO3HAHKUS B XUMHUH 1
[Tpaktrueckas padorta Ne 1 «IIpaBua

3 paboTel B 1ab0paTopuu U NpUEMBI 1
oOparieHus ¢ 1ab0paTOPHBIM
000pyIOBAaHUEMY

4 Yucreie BemntecTBa U cMec. CrocoOnl 1
paszaeneHus: cMecen
[Ipaktruueckas padota Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYMCTKH ITOBapEHHOM 1
COJIN)»

6 ATOMBI 1 MOJICKYJIBI 1

- XUMHUYECKHUE IEeMEHThI. 3HAKU (CHUMBOJIBI) 1
XUMHUYECKHX DJICMEHTOB

8 [IpocThie U CIIOKHBIE BEIIeCTBa

9 ATOMHO-MOJIEKYJIIPHOE yUeHHUE
3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumunyeckas popmyna. BaneHTHOCTB 1
ATOMOB XMMHYECKHX DJIEMEHTOB

11 OtHocuTellbHAsg aTOMHas Macca. 1
OTHOCHUTEIbHAS MOJICKYJISIPHASI Macca

12 MaccoBas 10151 XUMHYECKOT0 JICMEHTA B 1
COeIMHEHUHU

13 KomnuecTBo BemectBa. Mosb. Mossipaast 1
macca

14 du3nYecKre U XMMUYCCKHUE SIBICHUS. 1
XuMHu4ecKas peakius

15 [Tpu3Haku 1 yCI0BUSI TPOTEKAHUS 1
XUMHUYECKUX PEaKIUi

16 3aK0H COXpaHEHUS MAacChl BEIIECTB. 1
XUMHUYECKUE YPABHCHHS

17 BrIunciieHust KoJIMuecTBa, MacChl BEIIECTBA 1
0 YPaBHCHUSM XUMHYECKHUX PEaKIIHA

18 Knaccudukanus XuMH4eCcKUX peaKIiuii 1




(coemuHEHMsI, pa3I0KEHHsI, 3aMCIICHUS,
oOMeHa)

19

M. B. JIOMOHOCOB — y4€HBIii-
sHuukIonenuct. O0o0IeHne nu
cUCTEeMAaTH3aIHs 3HAHWI

20

Konrponsnas padora Nel mo teme
«BemiecTBa 1 XUMHUYECKUE PEAKIII»

21

Boznyx — cmech razoB. CocTaB Bo3ayxa.
Kucnmopos — 3eMeHT U MpocToe BEIIECTBO.
O30H

22

dusnueckre U XUMUYECKHE CBOMCTBA
KHCJIOpOJia (PeaKIuy OKUCIICHUS, TOPCHUE).
[Tousitue 00 oxcumax

23

Crioco0blI MosTydeHus: KUCI0po/ia B
nabopaTopuH U IPOMBIIIUICHHOCTH.
[Tpumenenue kucnopoa

24

TernmoBoit 3ppeKkT XUMUUIECKON PEaKIIuH,
MOHATHUEC O TCPMOXUMHUUICCKOM YPaBHCHHUH,
9K30- ¥ SHIOTEPMHUYECKHIX PEAKITUIX

25

TomnuBo (He(Th, yroib U METaH).
3arpsi3HeHUE BO3/lyXa, CIOCOObI €ro
MPEOTBPAILICHHS

26

27

IIpakTueckas padora Ne 3 o Teme
«ITomyuenue u cobupanue KuciIopoaa,
U3y4YCHUE €r0 CBOHCTBY

Bonopon — 351€MEHT 1 IPOCTOE BEILECTBO.
Haxoxnenne B npupoae

28

dusnueckre 1 XUMHUYECKHE CBOMICTBA
BoJiopoa. [Ilpumenenue Bogopoa

29

IlonsTre o KMCIIOTaX M COJISX

30

Crioco0slI nostydeHus: BOAOpoJa B
nabopaTopuu

31

[TpakTrueckas padota Ne 4 o Teme
«[lonydyenue u cobupanue BOAOPO/a,
M3Yy4YEHUE €ro CBOKCTBY

32

MossipHblil 00bEM ra30B. 3aKOH ABOTaIpoO

33

Brruncnenusi 00bEMa, KOIMYECTBA BEIIECTBA
rasa I10 €ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA HIIN 00BEMY

34

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO




peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILIIEHUH ra30B

35 duznyeckre 1 XUMUYECKHE CBOMCTBA BObI

36 CoctaB ocHoBanuii. [lonarue 00
WHIUKATOpax
Bona xak pactBopurens. HacbleHHble U

37 HEHACBILIEHHBIEC PAaCTBOPHI. MaccoBas 10
BEIIECTBA B paCTBOpE
[IpaxTrueckas pabora Ne 5 o Teme

38 «IIpurorosiieHHE PaCTBOPOB C
ONpeAeTIEHHON MacCOBOM 10TEN
PacTBOPEHHOTO BEILIECTBAY

39 KonTponbhas pabora Ne2 no teme
«Kucnopoa. Bonopoa. Boga»

40 Oxcumpl: cocTaB, KiacCU(pUKALINS,
HOMEHKJIaTypa
[Tonydyenne u XuMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHuUA: COCTaB, KJIaccu(UKAIIHs,
HOMEHKJIaTypa

43 [losnryyeHnue u XUMHYECKUE CBOMCTBA
OCHOBaHHI

44 Kucnotsr: coctas, kinaccudukaus,
HOMEHKJIaTypa

45 [Tonyuenne u XMuMUYECKUE CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI
MOJIY4eHUs, XUMHUUECKUE CBOMCTBA
[Tpaktrueckas padota Ne 6. Permenue

47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX
COEMHEHUIN»

48 ['eneTnueckas CBSA3b MEXKAY Kiaccamu
HEOPraHUYECKUX COCAMHEHHN

49 O06o0meHne U cucTeMaTu3alus 3SHaHUK
Konrponsnas padora Ne3 o teme

50 "OCHOBHBIE KJIACChl HECOPTaHUUYECKUX
coenquHeHui"

51 [lepBbie TOMBITKY KIACCU(PUKAITUU

XUMHUYECKHUX 3JIeMeHTOB. [loHsTHe o




rpymimnax CXOAHbIX 3JIEMCHTOB

Ilepnonnueckuit 3akoH u [lepnonnueckas

52 cucTeMa XuMu4eckux 3nemenToB [1. U.
Meunpeneena

53 [lepuonpl, rpynmbl, TOATPYIIITHI

54 Crtpoenue atomoB. CocTaB aTOMHBIX SJIEP.
HzoTomsl
CtpoeHue 311eKTPOHHBIX 000I0YeK aTOMOB

55 anemenToB llepuoanyeckoit cuctemsr /1. U.
Menneneena
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 110

56 ero nojoxxeHuto B [lepuonnueckoii cucreme
JI. 1. Menneneera
3nauenue [lepuogndeckoro 3akoHa st

57 pa3BuTUA HayKu U npaktuku. /. 1.
MeHaeneeB — yd€HBIN, IIEAAror u
rpaXkIaHuH

58 DNEeKTPOOTPUIIATETLHOCTh ATOMOB
XUMUYECKHUX HJIEMEHTOB

59 HNonnas xumudeckas CBsI3b

60 KoBanenTHast nomnsipHasi XUMH4YECKasi CBA3b

61 KoBasienTHast HeMOsIpHAsT XUMUYECKas
CBA3b

62 CreneHb OKUCIICHUS

63 OKHCIUTETFHO-BOCCTAHOBHUTEIILHBIE
peakiu

64 OxucnuTenu U BOCCTAHOBUTENH

65 KonTponbnas pabora Ne4 o teme
«CtpoeHue aroma. XUMHAYECKas CBA3bY

66 PesepBHeIit ypok. O000IICHHE U
cucTeMaTu3alus 3HaHUI

67 PeseprubIil ypok. O60061eHIE 1
cUcTeMaTU3alus 3HaHUH

68 PezepHblii ypok. O6001eHne u

cUcTeMaTHu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68




9 KUIIACC

KomnuectBo Hata
Ne ni/m Tema ypoka
4acoB

[Iepuoanueckuii 3akoH. [lepuoanueckas

1 CHCTeMa XUMHUYECKHUX 3yemeHnToB [[. 1. 1
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

2 XUMUYECKHX AJIEMEHTOB MEPBBIX TPEX 1
NEPUOJIOB

3 Knaccugukanus u HoMeHKIIaTypa 1
HEOpPraHMYECKUX BEIIECTB

4 Buapl XUMUYECKOU CBSI3U U TUIIBI 1
KPUCTAJUIMYECKUX PEIIETOK
KonTponbnas padora Nel o Teme

3) «[loBTOpEHUE U yriTyONeHHE 3HAHUI 1
OCHOBHBIX Pa3/elIoB Kypca 8 kjacca»

5 Knaccudukanus XuMHUECKUX peakiuii o 1
Pa3JIMYHBIM IPU3HAKAM
[TonsiTHE O CKOPOCTH XMMHUYECKOMN

7 peakiuu. [loHaTHE O TOMOTE€HHBIX U 1
TeTEPOTE€HHBIX PEAKLMIX
[lonsiTe 0 XUMUYECKOM PaBHOBECHHU.

8 @DakTOpsI, BIUAIOIINAE HA CKOPOCTh 1
XUMUYECKON PEAKIIMK U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1
peakuuu

10 Teopust IIEKTPOIIUTUYECKON JUCCOLUALIUY. 1
CunbHbIe U clabble AIEKTPOIIUTHI

11 HonHbIe ypaBHEHUS pEaKIIHil 1
XUMUYECKUE CBOMCTBA KUCIOT U

12 OCHOBAHMH B CBETE MPEACTABICHUN 00 1
INEKTPOIIUTUIECKON JUCCOLMALNN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 IpEeJICTaBICHUHN 00 ANEKTPOIUTHIECKON 1
JUCCOLIMALIUU

14 [lonsTre 0 ruaponuse comnei

15 O000111eHre U cUCTEMaTU3aMs 3HAHUN

16 [paktuyeckas padora Ne 1. «Pemenue 1

SKCIICPUMCHTAJIBHBIX 3a1a49»




17

KontponbHas padota No2 o teme
«DNEKTPOIUTHYECKAS TUCCOIIHAIIHS.
XUMUYECKUE PEaKIH B PACTBOPaX»

18

OO01as xapaKTepuCTHKa rajJoreHoB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa

19

Xnoposozpopox. ConsHast KHCIIOTA,
XUMHNYCCKUC CBOfICTBa, MoJIy4cHue,
pUMEHECHHE

20

[TpakTrueckas padota Ne 2 o Teme
«lTosryueHue COJITHOM KUCIIOTHI, U3YYEHUE
€€ CBOUCTB»

21

Bbrunciienus o ypaBHEHUSIM XUMHUECKUX
peakIui, €ClIi OJIMH U3 PearcHTOB JaH B
n30BITKE

22

OO6mmas xapakrepucTrka 3eMeHToB VIA-
TPYIIIBI

23

AnnoTponHsle MOAU(UKALIUYU CEPBI.
HaxoxneHune cepbl 1 €€ cCOeJUHEHUN B
npupozae. XuMHUYECKHE CBOMCTBA CEPhI

24

25

CepoBoniopo1, cTpoeHue, Gpu3ndeckue u
XUMHYECKHE CBONCTBA

Oxkcunpl cepol. CepHast KUCIIOTa,
¢u3nyecKre U XUMHUYECKUE CBOMCTBA,
NpUMEHEHNE

26

XUMHUYECKUE PEAKLINH, JIEKAIUE B OCHOBE
MIPOMBIIIIJIEHHOT'O CIIOcO0a MOoIy4eHUs
CEpPHOM KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpesbl
COEIMHEHUSIMU CEPBI

27

Brruncnenne MaccoBoil 10U BEIXOa
NPOJYKTa peaKIuu

28

OO01mas xapakTepucTuka 31eMeHTOB V A-
rpymibl. A30T, pacClpOCTPaHEHHUE B
npupoze, GU3NIECKHe U XUMHUECKUE
CBOMCTBa

29

AmMHaK, ero Gu3NIecKrue 1 XUMHYECKUE
CBOMCTBA, IIOJIy4CHUE U IPUMEHECHUE

30

[TpakTrueckas padota Ne 3 o Teme
«IlonyueHue aMmmHuaka, U3y4eHUE €ro
CBOMCTB»

31

A30THas KucioTa, e€ puznyeckue u




XUMHUYECKUE CBOMCTBA

32

Hcnonp3oBaHne HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
yno0peHuii. XuMU4ecKoe 3arps3HeHUe
OKpY’Karollel cpesibl COeAMHEHUSMHU a30Ta

33

®docdop. Oxeun dhochopa (V) u
tdbocdopuHas kucnora, GpuznIecKue U
XHUMHUYECKHE CBOMCTBA, MOJTyYCHHE

34

Hcnonp3oBanue ¢hochaTtoB B kKauecTBe
MUHEPAIBHBIX YA0OpeHU. 3arpsi3HeHne
IPUPOTHOH cperbl hochaTamu

35

VYrnepon, pacnpocTpaHeHre B IPUPOJIE,
(u3nueckue 1 XUMHUYECKHE CBOMCTBA

36

Oxkcubl yriaeposaa, ux Gu3ndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM YTIepoaa
(Iv)

37

VYroapHas KUCIOTa U €€ COJIN

38

39

[paktuyeckas padota Ne 4 o reme
"ITosmydyeHune yrieKucioro rasa.
KauecTBenHnas peakiusi Ha kapOoHAT-HOH"
[lepBoHayanbHbIE MOHATHUS 00

OpraHUYECKHX BEIIECTBAX KaK O
COEIMHEHUSX yIiIepoaa

40

41

Kpemuuii u ero coeguHeHus

[paktuyeckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxkneine HeMeTaJIbl U UX
COECIUHCHUS

42

KonTtponbsHas pabora Ne3 no teme
«Baxuennme HeMeTaJUIBEI U UX
COETMHEHUS

43

OO11ast XapaKTepUCTHKa XUMHUECKUX
2JIEMEHTOB — METAJI0B. MeTannueckas
CBS3b U METAJUIMYECKAs] KPUCTATINYECKAST
pemérka. Pu3nUecKue CBOMCTBA METAJLIOB

44

XHUMHUYECKUE CBOWCTBA METAJLIIOB.
DJIEKTPOXUMHUYECKUHN Pl HATIPSKEHUI
METAJIOB

45

OO61ue cnocoObI MOTYYSHHUS] METAIIIOB.
CrnaBel. BeraucneHus mo ypaBHEHUSIM




XUMHUYECKHX PEeaKLUi, eCIU OJUH U3
pEareHToB COAEPKUT IPUMECHU

46 [lonsiTve 0 KOPPO3UM METAIIIOB

47 IllenouHbIe METaIBI

48 Oxcuapl ¥ TUIPOKCHIBI HATPUS U KaJIUs

49 [IlenoyHO3EMENbHBIE METAJUIbI — KabIUi 1
MarHui

50 Baxueiinme coetnHEHNS KAIBIIH

51 O06o00menne u cucTeMaTu3anus 3HaHAN

52 JXécTtkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs
[IpakTrueckas padora Ne 6 mo Teme

53 "YKEcTKOCTE BOABI M METOMBI €€
ycTpaHeHus "

54 AntoMuHUN

55 AmMdoTepHbIC CBOWCTBA OKCHIA U
THIIPOKCUA

56 XKeneso

57 Oxcunsl, Tuapokcuabl u conu xenesa (1) u
xenesa (I11)

58 O0001IEHNE ¥ cUCTEMATH3AaIMs 3HAHUN
[paktudeckast pabora Ne 7. Pemenue

59 IKCIIEPUMEHTANFHBIX 337124 TI0 TEMeE
«BakHeiie MeTaIbl ¥ UX COCTUHCHHSD)
BbrarcneHus o ypaBHEHUSM XUMHYECKUAX
peaKkuui, eciii OAUH U3 PEareHTOB JaH B

60 U30BITKE WU COAEPIKUT IPUMECH.
Brruncnenus MaccoBoO# 101 BBIXOAA
NPOIYKTA PEaKIHU

61 O06o00menne u cucTeMaTu3anus 3HaHAN

62 Konrtponsnas padora Ne4 o reme
«BakHeie MeTaIbl B UX COCTUHEHHSD)

63 BeniectBa 1 maTepuabl B TOBCETHEBHOM
JKU3HU YeJIOBEeKa

64 XUMUYECKOE 3arpsi3HEHUE OKpPYKaIoIIei
cpezsl

65 Poite XuMuM B pemieHHH YKOJIOTHIECKUX
npobiiem

66 PezepBublil ypok. O600111eHNE 1

cucTeMaTu3alus 3HaHui




67 PesepBHbIii ypok. O6o6£ueHne " 1
cucreMarmu3sanus 3HaHuu

68 PezepBHbIil ypok. 06061ueHI/Ie u 1
CHCTeMaTH3alus 3HaAHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kimacce/ I'abpuensia O.C., Octpoymos U.I"., Cnaakos C.A.,
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»

* Xumus, 9 kiacc/ 'adpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxtmonepHoe obmiectBo «M3marenscTBo «IIpocBenieHne»

tabauiel: [lepponnueckas cucrema XuMudeckux 3meMmenToB /1. U.
MenpeneeBa, TabauIla paCTBOPUMOCTH, DJIEKTPOXUMUUECKUM Psi HAMIPSHKEHUS

MECTAJ1JIOB

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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