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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOMUXCS CpPEACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICPKaHMUsI, PEKOMEHIYEMYIO MTOCIIeI0BATEILHOCTD N3yICHUS
XAMUHU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMINXCSI, OTIPEIENISIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHON MPOrpaMMbl HAa YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITHHOCTH
00yJaromIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWe XUMHH CITY)KHT OCHOBOW JUTs POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3IJIs]1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOTo MpeAMeTa, KOTOPBIH SIBIISETCS MeIaroruuecku aanTUPOBAaHHBIM OTpaKeHHEM 0a30BO
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPTaHUYECKON XUMUU.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MPUHLUIYY IOCJIEAOBATEIbLHOIO PAa3BUTHUS 3HAHUH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX MpeaMeTOB: «OKpyKaromuii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M MX MPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpPaBJICHHOCTb OOYyYeHHMs Ha CUCTEMaTH4ecKoe IpuoOliieHue oOydaromuxces K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY)KAIOLIET0 MUPA, UCTIOJIb3YsI 3HAHUS U OIIBIT,
[IOJIydeHHbIE MPU M3YYEHUHM XUMUH, NPUMEHATh UX MPH PEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTUYECKH 1I€71€CO00pa3HOro MOBEJICHHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.
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OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTosiHue BemecTs. [loHsaTue o metoaax
no3HaHus B xumuu. Yucteie BemecTBa u cMecH. CrocoObl pa3ieiieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMmHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTto Bemecta. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMUECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kilaccupukamuss XUMUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3iioskeHne caxapa, B3auMOJIeiicTBHE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3esieHusi CMecei:
C TMOMOIIBI0 MarHurta, (QUIBTPOBAHUE, BbIMApUBAHUE, JUCTWIULALMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIOACHHE U ONMCAaHUE PEe3YJIbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTep>KHEBBIX).

BaxHeiinmue npeacTaBuTe; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHS KHUCIOpoda B JabopaTopuu u
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 QeKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bonopon — anemeHT u pocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHbie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpuUpoJe. 3arps3HEHUE NMPUPOAHBIX BoA. OXxpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne oKCuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYECKHe ¥ XUMHYCCKHC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB M OIKMCAHWE WX CBOMCTB, MOJY4YeHHE, COOMpaHUe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IMYHON PacTBOPHUMOCTEHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIEeN0OBaHHEe OOpa3lOB HEOPraHMYECKHX BEIECTB PAa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIU3alny, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJIHOIO METajlla APyruM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIHUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

[lepuognueckuii 3akoH. llepuoguueckas cucrema xumuuyeckux osaementoB JI. WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAa U TPYIIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTa MO €ro nosiokeHuto B Ilepuonnueckoi
cucrteme /1. . Meneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MennaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHOBIICHHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEaKIIUU Pa3I0KeHHs, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHSATHS: HaydHbIN (akT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpalIbl, TOPHBIC TOPOJABI, TIOJIE3HBIC
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHW CBOMCTB XHMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJIA XUMHUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX peakUil MO pa3IMYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YyYacTHIO KaTainu3aTopa). OK30- H
SHIAOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [lonsarue o xumMuueckoMm paBHOBecHH. DPaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM
peaKIMH U MOJOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.
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Teopust 37EKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiauThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YciaoBHUSl NMPOTEKaHUs PEAaKLM MOHHOTO OOMEHA, IMOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLMALNN
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, WILTIOCTPUPYIOIIKUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiass xapakrepucTuka TajnoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBogopod. ComsiHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, TOJyYCHHE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oO1mme Kak MpeicTaBUTENs Kilacca KUCIIOT U crieuduueckie). XMMUYECKUE PEeaKLny, JIexKaliue
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEMHEHUH B Ipupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl COSIMHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHUSA. A30T, paclpOoCTpaHEeHHE B IpuUpoje, (HU3UYecKue Hu
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHMs. A30THas KHCJIOTa, €€ IMOIy4EHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolllel Cpeabl COeANHEHUIMHU a30Ta (KUCIOTHbIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAITBbHBIX YI0OpEHHA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, Gu3nUecKue U XuMUIecKrue cBoicTBa. Ancopouus. KpyroBopoT yriepoaa B mpupo zie.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
ConM, WX (PU3MUECKHMEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OpPraHWYECKUX BEUIECTBaX KaK O COEAUHEHMSIX yriepona
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpOMbINIIEHHOCTH. [loHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEeBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
UCII0JIb30BAHME BHUIEOMATEPHANIOB), O3HAKOMJICHHE C O0pa3laMu XJIOPHUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOYKHO HCIIOJIB30BaHKUE BHAEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX YIOOPEHMUIA,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyuyeHue, cooupanue, pacrio3HaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX PEaKIMi Ha KapOOHAT W CHJIMKAT-HOHBI H
W3yYEHUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHMEH CHIMKATHOM
MIPOMBILIJIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHel e HeMeTalIbl U UX
COCIUHEHUS.

MeTaJu1bl B X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX HIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.
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Crpoenue meramioB. Meraminueckas CBs3b M METAUIMYECKass KPUCTALIMYECKas peneTka.
DNEeKTPOXUMHUYECKUN Pl HampsHKeHUM MeTamuioB. Du3MuecKue U XHUMHUYECKHE CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®u3MYeCKe U XUMUYECKUE CBOMCTBA MarHus W Kaiblus. BaxkHeilmne coeauHEHUs KaabLHs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCH/IA ¥ THAPOKCU/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBoiicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajJblUsi W HAaTpus C BOAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUA, LUMHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKPYKarollel cpebl (MpeaenabHas TOMyCTHMasi KOHIIEHTPAIUs
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyIECTBIIAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01ue ecTecTBEHHO-HAYUHBIE MOHSATHUS: HAY9IHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.
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dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKJIHJI, H30TOIIbI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTb, KPUCTAIUINYECKAs pEIIETKA, CIUIABbI, (PU3MUYECKHIE BEINIUHBL, €TUHULIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadus: armocdepa, rtuapochepa, MuHEpandbl, TOPHBIC TOPOJBI, TOJIC3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.
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INTAHUPYEMBIE PE3VIIBTATBI OCBOEHU A ITPOI'PAMMEBI 110 XUMNWUN HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX O3KCIEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE M MIOCTYIIKY CBOUX TOBAPHIICH C TIO3ULIUH HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHSI MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAyYHO!H KapTHHBI MUPA, IIPEACTABICHHS 00 OCHOBHBIX 3aKOHOM €PHOCTSIX
Pa3BUTHS NPHUPOJIBI, B3aUMOCBS3SX YeNIOBEKA C MPUPOJHON CPEoil, O PO XUMHH B IO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXoMUMbIe Ui OOBSCHEHHsS HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIbHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKU
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK
(ymoTpeOneHust ankoroJyisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;

12



5) Tpy/0BOr0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi ¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHWMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTUYECKHU IIeNIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUil OE30MaCHOTO MOBEACHUSI IPU paboTe C BEIlECTBAMHU,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKpYKAOWEW NPUPOJHOW CpENoW, A TOBBIMIEHUS YPOBHS 3KOJOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHHUIO M OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIICNIATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIINBATD
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUUYMHHO-CICJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMu
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPEOOpPa30BbIBATh IIHPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XHMHUECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:
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YMEHHE WCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHHS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 X0JA0M MpPOIecca, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITMYHBIX BUJIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH PAa3JIMIHBIC METOJIBI U 3aIPOCHl TIPH TIOUCKE B 0TOOpe MH(MOPMAIUN U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpO aKTHUBHOTO HMCITOJIB30BAHMS PA3TMUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipolecce ydeOHOW M HMCCIemnoBaTeIbCKON
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 3aJaBaTh BOMPOCH (B XoJ€ Auaiiora W (WJIH) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pPe3YJIbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPHU PEIICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomee 3 eKTUBHBIE CITOCOOBI pelIeHNs y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMO CTOSTETEHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3y/bTaTa 3asBJICHHON 1€, YMEHHUE UCTOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,

YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC
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oOy4aromMMHUCs Hay4YHbIe 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHUM, CHEHU(pHUYECKHE s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
MHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHasi W MOJICKYJspHAas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MAacCOBast J0JII XUMUYECKOTO AJIEMEHTA
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHHUs, PEaKI[UU 3aMEIICHUs, PEaKIIUH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (OpMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPAHEHHsS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynmna (b-rpymma)», manele U GoJbIIME MEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUIN B PA3IMYHBIX YCIOBUSIX;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AaHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAY4HbIE METO/Ibl IO3HAHUSI — HAOII0ACHNE, U3MEPEHHE, MOICIIUPOBAHUE,
9KCIEPUMEHT (pEabHbI U MBICICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB I10 MOJIY4YEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHosdTaaent, METUIIOPAHK U JPYTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyecKas), KpUCTAJUIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkiuH, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJISi COCTaBlIeHHs (OpMyJ BEIIECTB H
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo dopmysaaMm, BUJI XUMUYECKON CBsA3M (KOBaJeHTHAs, MOHHAs,
MeTa/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [leproanueckoro 3akona [[. 1. MenzaeneeBa u A€MOHCTpUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», Mmanble W OosbLIME EPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJMUECKON TaOIUIE, C YUCIOBBIMU
XapaKTEpUCTUKaMH CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsal A1pa,
oO11ee YMCiI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
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o0Iue 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB JJICMEHTOB M HMX COCIMHEHUU B
npeaenax MaJbIX MEPUOJIOB U TIIaBHBIX HOATPYIIL ¢ Y4ETOM CTPOSHHS X aTOMOB;
KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (M0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
3pPexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOUME M cHenu(pUYIecCKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIONIUX XUMUYECCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MOJTBEPXKAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYSCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTEIBFHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (opMylie COeJMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEaKITiH;

coONMOaTh TpaBHWJA IIOJI30BAHMS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
o0opynoBaHHEM, a TaKkKe MpaBuja oOpallleHus C BElIeCTBaMU B COOTBETCTBUHU C
MHCTPYKUHUSMU N0 BBIMOJIHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOINE KaUYeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTEIBHON AESITEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE IOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoteka [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 16 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 21
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. 6 1 bu6moreka [IOK
ITousatue 06 okcugax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonsitue o 8 1 bu6mmoreka [JOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopesl. [lonsitue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUAX https://m.edso0.ru/7f41837¢c
CHOBHBIC KJIACChI
2.4 I?eopraHI/I‘{eCKI/IX 12 1 1 Bubmmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCJTMHEHU I
Hroro no paszneny 30
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Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
Ilepuonuueckas cucrtema
3.1 xm\pmqjcmx aneMeHTOB /JI. 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
N. MenneneeBa. Ctpoenue
aToMa
XuMudeckasi CBS3b.

39 OKucCIUTeNbHO- 9 1 bu6morteka [IOK
BOCCTAaHOBHTEJIbHBIE https://m.edso0.ru/7f41837¢c
peakiuu

bu6moreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 68 4
IT1O ITPOI'PAMME
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9 KJIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 6 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 9 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIUU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 19
Pa3nen 2. HemeTaJJILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
06
22| newenon VIArpynm. Cepa ncé | ; B6inorexa LIOK
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25| neweston VA-rpymms, Asor, dochop 7 ;| Bubmore LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCAMHEHUS
o | e , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Uroro mo paznueny 25
Paspnen 3. Merasjibl 1 MX COeIMHEHUS
bubmmoreka [{OK
. 7 4
31 Obmte croficTa MeTanI0R https://m.edsoo.ru/7f41a636
3 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m,edsoo,ru/7f41a636
Wroro mo pazueny 20
Pa3nen 4. Xumus u okpyxkamwias cpeia
41 B 3 bu6moreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m,edsoo,ru/7f41a636
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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