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1.IMosicuuTeNLHAS 3aIIUCKA

[IporpaMmma mo xuMuu 0a30BOTO YpOBHS HAa YpPOBHE CpeIHEro o0Iiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBatenbHOll nporpammsbl, npeactaBieHHbIXx B @T'OC OO0, a takxke ¢ yuy€toM padoueit
nporpammbl Bociutanuss MBOY «COII N21 um. Bununa W.I1.» U KOHIENIUU TpenojaBaHus
y4eOHOTo npeaMeTa «XUMHUSD.

[Iporpamma 1o XuMuM Ja€T NPEJCTABICHHE O LENsAX, OOIIeH cTpaTerun OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIsieT KOJIMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KaHUS, PEKOMEHAYEMYIO IIOCIEA0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeAessieT BO3SMOKHOCTH TpeMeTa st
peanuzanuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE 1eleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEATETLHOCTH 00YUYaIOIIETOCs IO OCBOCHUIO YIEOHOTO COJIepKaHUSI.

3HaHME XMMHU CIY)KHUT OCHOBOM IJis1 (JOPMHUPOBAHUS MHUPOBO33PEHUS YYaIErocs, ero
NpPEJCTAaBICHUN O MaTepHaJbHOM EAMHCTBE MHpa. BakHyro ponb wurpawt (opMmupyembie
XUMHEH MPEeCTaBICHUS O B3aUMOIIPEBPAILIEHUSAX YHEPTHUH U 00 IBOJIOLMHU BEIIECTB B IPUPO/IE,
0 MYTSAX PEUICHUs TI00ATBHBIX MPOOJIEM yCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKON, MPOJAOBOJIBCTBEHHOM W OSKOJOTMYECKOM  0e30macHOCTH,  IpobiieM
3/IpaBOOXPaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pean3aliy BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUSI KYJIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

CHocoOCTBYeT (OPMUPOBAHUIO MBIIIJIEHUS M TBOPYECKMX CHOCOOHOCTEM yuwaiumxcs,
HAaBBIKOB CAMOCTOSATEIbHON yUeOHON AESITEIbHOCTH, IKCIEPUMEHTAIbHBIX U UCCIIEOBATEIbCKUX
yMEHUH, He0OOXOAMMBIX KaK B TIOBCEHEBHOM XKHU3HM, TaK U B PO ECCUOHATILHOMN 1eATEIbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAayuyHOTO MBINUICHUS, 3aKJIaJblBA€T OCHOBBI LIE€JIOCTHOTO
B3IJISiJa HAa  €AMHCTBO  IIPUPOABI M YEJIOBEKAa,  SABISAETCS  BAXHBIM  3TallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH y4allluXCsl;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO-HaY4HBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
YUAIIUXCA.

DTy HampaBieHHs B OOyYe€HUM XHMMHMHM OOECleuuBaroTCsi Creuu(UuKon coaep kaHus
y4eOHOTro TNpeaAMeTa, KOTOPBIM SBIISETCS TMeJaroruvyecky aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc XxumMumHa ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHE
00y4JarolMMHUCS CHUCTEMbI TEPBOHAYAIBHBIX XUMHUYECKHUX IOHSATUH, OCHOB HEOpPraHMYECKOM
XUMHUH U HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa coaepxaHHusi IporpaMMbl 10 XMMHU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuro. ColepikaHue CKIAIbIBACTCA W3 CUCTEMBI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE W CHUCTEMBI MOHSATHH O XHUMHYECKOW peakmuu. O0e STH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckuii 3akon /. 1. MeHeneeBa kak OCHOBHOW 3aKOH XUMUHU;

— YYEHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;



— MPEJICTaBICHUH 00 AIIEKTPOIINTHYECKON JUCCOLMALIMK BELIECTB B PaCTBOPAX.

TeopeTnueckne 3HAaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, IOCJIEIOBATENbHO pPAa3BUBAIOTCS OT OAHOTO YPOBHA K JpYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TPEACTABICHUS O
XUMHUYECKOM COCTaBISIOIIEH HAy4yHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM I103HaHus B HayKke. M3yueHue xumMun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kiacey.

[Tpy n3yuyeHnr XUMHUM IPOUCXOAUT GOPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3a7auya y4eOHOIro IpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUU BELIECTB U XUMUYECKUX peaKluil, B
(GOopMHpOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEILCKON 1E€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpaleHus C BeleCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
npuoOpenu Takue 1eiu, Kak:

— ¢opMHpOBaHNE MHTEIUICKTYAJIILHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HallpaBJIEHHOCTb ~OOy4eHUs Ha CHCTeMaTH4Yeckoe MpHUOOIIEHHEe ydalluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(GOopMHPYIOLIMM MOTHBALIMIO ¥ Pa3BUBAIOIIMM CIIOCOOHOCTH K XUMMU;

— CO3/IaHH€  YCJIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOy4yaroUMMHCS — OIbITa
pa3sHOOOpa3HOM NEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMA, KIIIOUEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJISl PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— ¢opmupoBaHue o01mel PYyHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATH M OLICHHWBATh SIBIECHUS OKPYKAIOIIETO0 MHUPA, UCHOJb3Yys 3HAHHS U
OMbIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pELIeHUH MpoldieM B
IOBCEHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— GOopMHUpOBaHHE Yy YyYalIUXCSd T'yYMAaHUCTUYECKHMX OTHOILIEHUH, MOHMMaHHUS LEHHOCTU
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKH SKOJIOTMYECKH IIEJIeCO00pa3HOro MOBEJIEHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIIUU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEUeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusIs U HANPaBICHHOCTH JlalbHEeHIIero ooyyeHusl.

OO01ee KOJMYECTBO 4YacOB, OTBEACHHBIX HAa M3Y4Y€HHE XMMHUU Ha YPOBHE OCHOBHOI'O
oOmiero oopasoBanusi, coctapiuseT 136 yacos: B 8 kiacce — 68 vacoB (2 yaca B Helen), B 9
KJacce — 68 yacoB (2 yaca B HEJICITIO).

2.Conep:xxanne 00y4eHust

8 kiaace
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IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHUM B KM3HM 4YEJIOBEKa. XMMHUSL B CHCTEME Hayk. Tena u
BelecTBa. Pu3nueckue CBOMCTBAa BellecTB. ArperaTHoe cocTosiHue BemiecTs. [lonaTtne o
METO/IaX MOo3HaHMs B XUMHUH. YucThie BelecTBa U cMecu. CriocoObl pa3iesieHus CMeCeu.

ATOMBI u MOJIEKYJIbl. XUMUYECKHE anemMeHTbl. CUMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U C0KHbBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass  Qopmyna. BaleHTHOCTh ~ aTOMOB ~ XMMHMYECKHUX  3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsipHAast
Macca. MaccoBas 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KosmmuectBo BemecrBa. Monbs. MonsipHass macca. B3aumMocBsA3b KOJIMYECTBA, MacChbl U
YHClla CTPYKTYPHBIX €AMHHUIL BenecTBa. PacuéTsl mo popmynam XuMHUYECKUX COeIUHEHUH.

®usnyeckue M XHUMHUYECKUE SBJICHMS. XMMHUUYECKas peakuus U €€ NpHU3HaKu. 3aKOH
COXpaHEHMsI MacChl BellleCTB. XUMHUUECKHe ypaBHeHUs. Kimaccudukanus XuMHUYECKHX peakiui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHMUYECKOW MOCYAOW, MpaBwiaMu palbOThl B JabOpaTOpuu U NMpUEMAMH
oOpaiienusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3Ii0B HEOPraHWYECKUX BEIIECTB, HAOIOIeHNEe PU3HUeCKUX (IIJIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KUIIEHWE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHHM, HAOII0IeHNE
U ONHCAaHWE TMPHU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuui (paszlokeHue caxapa,
B3aMMOJICICTBIE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxkeHue ruapokcuaa menu (Il) npu
HarpeBaHuu, B3auMoOjeicTBue kene3a ¢ pactBopoMm conu meau (II), msydenuwe crnocoOoB
paszieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHINAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKA TMOBAPEHHON COJHM, HaONIOJIEHHE U ONUCAHHE
pe3yJIbTaTOB MPOBEIACHHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHUE
MojieIei MOJIeKyJ (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — 5310 cMech ra3oB. CoctaB Boznyxa. Kucinopom — »31eMeHT W mpocToe
BenlecTBo. HaxoxieHue kucinopoaa B npupoje, GU3ndeckue 1 XMuMUUECKHe CBOWCTBA (peakuu
ropenusi). Okcunsl. [Ipumenenne kucnopoga. CrocoObl MoydeHus KUCIopoaa B 1abopaTopuu
U npoMmbITieHHOoCcTU. KpyroBopoT kucnopoaa B npupoje. O30H — amuioTponHas MOAU(PUKAIUS
KHCIIOPOJIA.

TermoBoit 3PQexT XUMHUYECKON peakluHu, TEPMOXMMHUYECKHE YpaBHEHHUSA, OK30- U
SHIOTEPMUYECKHE peakluu. TOTUTMBO: yTroidb M METaH. 3arps3HEHHE BO31yXa, YCUJIEHUE
NapHUKOBOIO AP deKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bomopon — oamemeHT u mpocroe BemecTBo. HaxoxkeHwe Bomopoaa B HPUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI onyueHusi. Kuciaoter u conu.

Momnsipabiii 00bE€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSM.

®usnyeckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacelienHsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTh BemecTB B BoJie. MaccoBasg 107151 BEIIECTBAa B
pacTBope. XUMHUeCcKue CBOMCTBA BOAbl. OcHOBaHUA. Poab pacTBOpOB B NPHUPOAE U KUZHU
yenoBeka. KpyroBopoT BOJbI B mpUpOJie. 3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanmst Heopranmuecknx coenuHeHuil. Oxkcunpl. Knaccudukammss  OKCHAOB:
coneoOpa3ymoire (OCHOBHBIE, KUCTIOTHEIE, aM(OoTepHbIe) U HecoeoOpasyromue. Homenkiarypa
OKCcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loirydeHne okCuaoB.

OcHoBanwust. Knaccudukanus OCHOBaHMIA: WETOUH u HEPAaCTBOPUMBIE
ocHoBaHus. HomenknaTypa OCHOBaHUU. Pu3nueckue 51 XUMHUYECKUE CBOMCTBA
ocHoBaHul. [Toryuenre OCHOBaHHUIA.

Kucnotsl. Knaccudpukauust kucnor. Homenknarypa kucinor. @uzndeckue U XUMHUYECKHE
cBoiicTBa kucHoT. P akrusHoctu metamioB H. H. bekerosa. I[lonyuenue kucior.



Conu. Homenkiarypa cosieid. ®usnueckue M XMMHYECKHE CBOMCTBa coiiell. [lonmyuenne
COJIEH.

I'eneTnyeckas CBA3b MEXAY KJIaCCAMHA HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEJIeIEHUE COAEp KaHUs KUCIOpOo/a B BO3JyXe, OJyYeHHEe, COOMpaHHe,
pacrno3HaBaHME€ M HM3y4€HUE CBOMCTB KHUCJIOpOJA, HAOJIIOJEHUE B3aUMOJACHCTBMS BEILIECTB C
KHCJIOPO/IOM U YCJIOBUS BO3HMKHOBEHMs M MPEKPALIEHUs FOpeHHs (110Kapa), O3HAKOMIIEHUE C
o0Opa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHWe, paclo3HaBaHHE U
U3ydeHHe CBOWCTB BOAOpojAa (ropeHue), BzaumojeiictBue Bojopoja ¢ okcuaom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIUYECTBOM
1 Moub, HccaenoBaHnE OCOOCHHOCTEH PACTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBME BOJBl C MeTaljlaMM (HaTpUeM U KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHUAJIOB), UCCIIEAOBAHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHue M3MEHEHMs OKpAacKM HHAMKATOPOB B PACTBOpPAX KUCIOT M IIEI0Yed, H3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peakuuil HEWTpalu3alud, IIOJIy4EHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «Bakuelime
KJIACChl HEOPTAHUYECKUX COCTUHEHUI».

Ilepunoanueckuii 3aK0OH M NepuoaMYecKass cucTeMa XuMHU4Yeckux 3jaemeHToB /I, U.
MenpgesieeBa. Ctpoenue aToMoB. XHMH4YeCKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakumuu

[TepBble MOMBITKU KIACCUPHUKALIMU XUMUYECKUX 3JIeMEeHTOB. [IoHsTHE O rpynnax cXoJHbIX
AJIEMEHTOB  (IIEJOYHblE W IIEJIOYHO3EMENbHbIE  METaJlIbl,  TaJOreHbl,  HMHEPTHHIE
rassl). DJI€MEHThI, 00pa3yroiye aMpOTepHbIe OKCHJIBI U TUAPOKCH/IBL.

Ilepnonnueckuii  3akoH. Ilepuonnueckas cucrema Xumudeckux daemeHtoB [l U
MeneneeBa. KopoTkonepuoanas u JumMHHONEpuoaHas ¢opmbsl Ileproanueckoil cucteMsl
xumuueckux aneMeHtoB JI. M. Menneneesa. [lepuonsr u  rpynmbl. PU3NYECKUN  CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U IPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTas aTOMHBIX anep. U3oronsl. Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB IMEpBBIX 20 XUMHUUECKUX 371eMeHTOB [leprouueckoii cucTeMsbl
J. W. MenneneeBa. XapakTepucTuka XHMHYECKOTO JJIEMEHTAa II0 €ro IOJIOXKEHHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAININYECKUX U
HEMETAJUTMYECKHUX CBOMCTB IO TPyIIaM U IEPUOJIaM.

3nauenue llepnonnueckoro 3akoHa u Ilepruoauueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U TpaXKAaHUH.

XuMnyeckas cBs3b. KoBasienTHas (monsipHas u HETOoJIsIpHast )
CBSI3b. DIJIEKTPOOTPUILIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CB3b.

Crenenb okuciennsa. OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucienus
U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3I0oB BEHIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJIEHCTBUE TUAPOKCUIA
IIMHKA C pacTBOpPaMU KUCJOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHUE, pEeaKuu pPa3ioKeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeIMETHBIX CBSA3€H NPHU U3yYEHNN XUMUU B 8-M KJIACCE OCYIIECTBISAETCA
MOCPEJICTBOM HCIIOJIb30BaHUSI KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHATHM, TaK W MOHATHIA,
ABJISIOIINXCSI CHCTEMHBIMHU TSI OT/I€TIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (haKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KJacCHU(pUKalus, MNEePUOJUYHOCTb, HAOMIOACHHUE, SKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.



Owusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHI, W30TOIIBI,
pPalnOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsij, BEIIECTBO, TelI0, 00BEM, arperatHoe
COCTOSIHME BeIIeCTBa, ra3, (pU3MUYECKUE BEIWYHMHBI, SIWHUIBI M3MEPEHUS, KOCMOC, IJIAHETHI,
383161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIE TOPOIBI, IMOJIE3HBIE
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 kiaacc

BemrecTBo M XMMH4YecKasi peaKkius

Ilepuonnueckuii 3akoH. [lepronnueckas cucteMa Xumuyeckux dsyemeHtoB [ U.
MenneneeBa. CtpoeHrue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XHMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLMS W HUX COCAUHEHUNH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEeMEHTOB B [lepronueckoi cucteMe u CTpOSHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEMIETKH M BUJA XUMUYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEIICCTB. XMMHUYECKHAE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKMX peakIuil MO pa3INYHbIM NpU3HAKaM (MO KOJIMYECTBY H
COCTaBY BEIIECTB, YUYACTBYIOIINUX B PEAKIIUHU, IO TETUIOBOMY 3(D(EKTy, 10 N3MEHEHHIO CTEIICHEH
OKHUCJICHUS XMMHMYECKUX SJIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYCCKIE YPAaBHEHUSI.

[TonsiTe o ckopocTH XuUMHUYecKoil peakiuu. [lonaTtue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsITHEe O TOMOTE€HHBIX W TETepOTeHHBIX peakuusx. [lonarue o
karanuse. [lonatne o XumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOLIME HA CKOPOCTh
XUMUYECKON PEaKIIUU 1 TTOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUHM, SJICKTPOHHBIA OallaHC OKHUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBIE€HUE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii C HCTIOJIL30BAaHUEM METO/Ia MJIIEKTPOHHOTO OaaHca.

Teopust >IEKTPONUTHUYECKON NUCCOLMALNU. DIEKTPOIUTH U HEIEKTPOIUTHL. KaTHOHBI,
aQHUOHBI. MEeXaHW3M  JIUCCOIMAllUA  BEIIECTB C  PA3IMYHBIMH  BUJAMU  XUMHYECKOH
cBs3u. CreneHp aucconuanui. CUIbHbIE U cla0ble SJIEKTPOIHUTHI.

Peakiiuu nonHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, MOJHBIE U
COKpall€HHble MOHHBIE YpaBHEHHUs peakuuil. CBOMCTBAa KUCJIOT, OCHOBAHUM U COJIEM B CBETE
MPEACTABICHUN 00  AJIEKTPOJUTUYECKOW  Aucconuanuu. KayecTBeHHbIE — peakiuu  Ha
noHsl. [loHsATHE 0 TUIpONU3E COMel.

Xumuueckuii IKchepumenm:

03HAKOMJIEHHE C MOJENSMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOKHBIX BELIECTB (XJOpHAAa HATpus),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEAKIUU OT BO3JEHUCTBHS Pa3IUYHBIX
(haKkTOpOB, MCCIEIOBAHKUE JJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIecca JAUCCOIHAIIN
KHCTIOT, IIeNIouei U cojeil (BO3MOKHO UCTIOIB30BaHUE BUACOMATEPUATIOB), IPOBEACHHIE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKaHUs peaklnii MOHHOro oOMeHa (oOpazoBaHuE oOcajka,
BBIJIETICHHE Ta3a, 00pa30BaHHUE BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKIuil (TOpeHUe, Peakiuyd pa3lIoKEHHUs, COCTMHECHHS), PacIiO3HABAHUE
HEOPraHWYECKHX BEIIECTB C TOMOIIBI0 KAuyeCTBEHHBIX pPEaKUWid Ha MOHbBI, pELIEHUE
AKCTIEPUMEHTAIILHBIX 3a/1a4.

Hemerasibl M MX cOeIUHEHUS



OO6mass xapakTepucTtuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHd  okucieHus. Ctpoenne W (u3Myeckre  CBOWCTBA  MPOCTHIX  BEIIECTB  —
rajioreHoB. XMMHUYECKHE CBOWCTBA Ha IMpuMepe Xxjopa (B3auMOJEHCTBHE C MeTallaMu,
HeMeTajUlaMM,  Luesnodamu). Xsnopooaopod. ConsiHas — KHCIOTa, XUMHYECKHE  CBOMCTBA,
nojlyueHue,  mnpuMeHeHue. JleficTBue  xjiopa W XJOPOBOJOpOAAa  HAa  OpPraHu3M
yesoBeka. BaxkHeume XJI0puabl U UX HaXOXKJICHHUE B IIPUPOJIE.

OO6mas  xapakrtepucTuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U Ccepbl. AJIJIOTPOIIHbIE MOJU(PUKALKMU KHUCIOpOJa U cepbl. XUMUYECKHE CBOWCTBA
ceprl. CepoBOJIOpO, CTpOeHHE, (PU3MUECKHE W XUMHUYECKHE CBoMcTBAa. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYECKHUE U XHUMHUYECKHE CBOMCTBA
(oOme Kak TpeACTaBUTENs Kjacca KUCIOT M creruduueckue). XMMUUYECKUE PEeaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CHoco0a ModydeHHus cepHoil KucioTel. [Ipumenenue
cepHOi KUCIOTHL. COJIM CepPHOI KMCIIOTHI, KaUeCTBEHHAsI peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ coequHEHWH B mpupoje. XUMUYECKOE 3arpsa3HEHHE OKpY)Kalollel cpembl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

OO6mass  xapakrtepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH  CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIeHUs. A30T, pacHpoCcTpaHeHHWE B MpHpojae, (QHU3UYECKHE U
XUMHUeckHe cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, ero (pusndeckue 1 XMMHUYECKue
CBOICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHHUS, UX HU3MUYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHas peaklivs Ha MOHbI aMMOHHA. A30THasi KHCJIOTa, €€ IOJIy4eHUE,
busznueckue W XUMHYECKHE CBOiicTBa (oOmIMe Kak TMpeACTaBUTENs Kjacca KUCIOT U
cnenuduyeckne). Micnonp3oBaHUEe HUTPATOB M COJEH aMMOHMS B KadeCTBE MHHEPAIbHBIX
ynoopenuii. XUMHUECKOE 3arps3HEHHE OKPYKAIOILIEH Cpeibl COeIMHEHUAMHU a30Ta (KUCIOTHBIC
TOX/IM, 3arps3HEHHE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop, aIOTpOnHBIE MOIU(DUKAITUH
docdopa, duznueckue n xummuueckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢uznueckue M XHMMHUYECKHE CBOMCTBA, MosydeHue. Mcnonp3oBanue @ocharoB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIEpo/, aluIOTPONHbIE MOIU(PUKAIIMH, PACIPOCTPAHEHUE B
npupoje, ¢u3znyeckue MW XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepoga B
npupone. Okcuapl yriaepoga, uX (U3NYecKUe U XUMHYECKHE CBOWMCTBA, JIEHCTBUE HA JKUBBIE
OpPraHu3MBbl, IMOJIyY€HHE M NpPUMEHEHHe. DKOJOrMyeckue MNpoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runoresa riio6ajbHOTO MOTEIUICHHS KJIMMaTa, TapHUKOBBIN 3(dekT. YronbpHas
KACIOTa W e€ coimu, HuX (uU3MUecKue U XMMHYECKHE CBOWCTBA, MOJy4Ye€HHE U
npuMmeHenre. KadecTBeHHas peakiusi Ha kapOoHaT-uoHbI. Vcrionb3oBaHue kKapOOHATOB B OBITY,
MEAMIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SIICTBE.

[lepBoHavanbHble NPEACTaBICHHUS OO0 OpPraHMYECKHX BEIIECTBAX KaK COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, dTUIIEH, alleTUJIEH, ATaHOJI, [IMIEPUH, YKCycHas Kuciora). [Ipuponneie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojib, HPHUPOJIHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX POk B OBITY U MPOMBILUIEHHOCTH. [ToHATHE O OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — U HMX pOJM B JKU3HHM 4eloBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COETUHEHUI.

Kpemuuii, ero  ¢usmueckne W  XUMHUYECKHE  CBOWCTBA,  IOJIY4YEHHE WU
npuMeHenne. CoeqMHeHUsT KpeMHus B mpupoje. OOmme npenctaBieHust 00 OKCHIE KPEeMHHUS
(IV) wu  xpemnueBod  kucnore. CWiMKaTel, WX  HWCIOJIB30BaHME B  OBITY H
IPOMBIIIJICHHOCTU. BakHelIne cTpOUTeIbHbIE MaTepHalIbl: KEpaMHUKa, CTEKIIO, IIEeMEHT, OETOH,
Kene300eToH. [Ipobnembl  6€30MacHOTO  MCMOIB30BAaHUS  CTPOUTEIBHBIX  MAaTepHalioB B
MIOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:



U3y4eHHEe 00pa3lloB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEACHHE
KAueCTBCHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBAa TaJIoT€HOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COCAMHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEepHaoB), HaONIOJEHUEe Tpouecca OOYrJIMBaHHUS — caxapa IOX  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakiuH Ha Cyiab(paT-HOH M HAOIIOJeHHE IMpH3HaKa e
IPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YyUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHHMA M (ocdar-uOH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB), M3YYEHHE MOJENIEH KpUCTAUIMYECKUX pEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aACOpPOLMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHHE CBOMCTB YIJIEKUCIIOrO Ta3a, MPOBEICHHE KaueCTBEHHBIX peakiuil Ha kapOoHaT- U
CWJIMKAT-UOHbl W W3Y4YEHHE [PU3HAKOB MX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOAYKLHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJa4y Mo Teme «Baxuelmue
HEMETAJUIbl U UX COEITUHEHUSI.

MeTta/libl M MX COCAUHEHUS

OOmass XxapakTepuUCTHKa XMMMUYECKHX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU HX
nosioxkenus B [lepuonnueckoit cucreme xumuueckux snemenToB /1. 1. Menneneesa u crpoeHust
atoMoB. CTpoeHue MeraioB. Metajuinueckass CBSI3b M METaUIMYecKas KpHUCTaUIMYecKas
peméTKa. DNEeKTPOXUMUYECKUN Psifl HanpsDKeHUM  MeTauioB. PU3MUecKue U XUMUYECKHE
cBoiicTBa MeTtaioB. OOmMe crnocoObl Moy4eHus: MeTaioB. [loHATHE O KOPpO3UM METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

[Ilenouynsle MeTasuIbL: NONOKEHUE B [lepnonnyeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, CTpOEHHE MX aTOMOB, HAXOXKIEHHE B Ipupojae. PU3ndeckue U XUMHUUYECKUE
CBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHUIBI HaTpus U Kanus. [I[pumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[lenoyHO3emMeNbHBIE METAUIBI MAarHUd M KajublMil: mosiokeHne B Ilepuomnueckoi
cucreme xumuueckux snemeHtoB J[. M. MeHpneneeBa, CTpoeHHME MX aTOMOB, HaxXxOXJIECHUE B
npupoze. duznueckne U XUMUYECKUE CBOMCTBA MarHusl M KaJlblus. BakHeimme coeauHeHUs
KaiblMs (OKCUI, THIPOKCHU, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmoMuHuii: nonoxkenue B Ilepuognueckoit cucteme xumudeckux sinemeHtoB J[. W.
MenneneeBa, CTpOEHHE aToMa, HaAXOXKJEHUE B Npupoae. Pu3nyeckue u XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AIIFOMUHHSL.

Kenezo: mnonoxenne B Ilepuogmueckoil cucremMe xumuueckux osneMmentoB /[l .
MenneneeBa, CTpoeHHE aToMa, HaXOXKJeHue B mpupoje. Puznyeckue U XMMHUECKHE CBOMCTBA
xkene3a. Okeubl, ruapokcuabpl U conu skenesa (II) u sxemesa (III), mx cocras, cBoicTBa U
MOJTyYEHHeE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lnaMyd METaJUIOB U CIIaBOB, HUX (PU3MYECKHMMM CBONCTBaMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIIOJIB30BaHHE BHJIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEIOBAHUE CBOWCTB JKECTKOM BOJBI, NpOIIECCA TOPEHMs XKeie3a B
KHUCIoposie  (BO3MOXKHO — MCIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, IMHKA, xkene3a (II) u xenesza
(I1I), meau (II), HaGmtoieHNEe U ONMMCAHKE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HATpus,
KU M KaJbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX



CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeHIe MEeTalluIbl U UX COCIUHEHUS.

XuMHs 4 OKpPYsKaIas cpeaa

BemectBa 1 matepuansl B MOBCEJHEBHOM >KU3HHM 4YeJOBEKa. be3omacHoe HCIoJIb30BaHUE
BEIIECTB M XUMHYECKHX peakuuid B ObITy. [lepBas momours Npu XUMHYECKHUX OXKOrax u
OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarolel cpeabl (MpeaeabHO AOMYCTUMAas KOHIICHTpAIUs
Beriects, nanee — [1JIK). Ponp XxuMuu B pelieHu# SKOJIOTHYECKUX TPoOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTePHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, TOJIMMEPHBIC MATCPHUAIIBI).

Mesricnpeomemmnle ceazu

Peanuzanus MexnpeAMEeTHBIX CBS3€H IPU U3YUEHUH XUMUU B 9-M KJ1acce OCYIIECTBIISIETCS
MOCPEACTBOM HCIIOJIb30BAHUS KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U TMOHSITHH,
SBJISIOIIMXCS CACTEMHBIMU ISl OTAEIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HAyUHBIH (DaKT, TUNIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(uKanus, TMNePUOJUYHOCTb, HAOIIOIEHNE, HKCIEPUMEHT, MO/JICIUPOBAHHE,
U3MEepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepPHAIIbI.

®usuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIUI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUUECKUN 3apsj, [POBOAHUKH, IOJYIPOBOJHUKH,
TUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas PEMETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBL,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YIO0OpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MIUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHBIE TOPOIBI, MOJIE3HBIE
MCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

3.Ilnanupyemblie pe3yJibTAThl 0CBOEHUSI IPOrPAMMBbI 110 XUMHUH HA YPOBHE OCHOBHOI0
0011ero 00pa3oBaHus

JIMYHOCTHBIE pPe3yJbTaThbl

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHSI TPOTPAMMBI OCHOBHOTO OOIIEr0 0Opa3oBaHMSI
JOCTUT'AOTCA B XO1€ I/IBYT-IGHI/IH XUMHHU B CAUHCTBEC y‘-I€6HOI\/’I nu BOCHI/ITaTeJ'II)HOI\/'I NCATCIIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COIIMOKYJIBTYPHBIMH M  JTyXOBHO-
HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COIIMATM3AINN 00YIarOIUXCSI.

.HI/I‘-IHOCTHBIG pe?)y.]'II)TaTBI OTpa)KaIOT TOTOBHOCTH O6y‘-IaI-O]_HI/IXC$I pYKOBOJICTBOBaTBCﬂ
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUCHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha o€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUsS XMMHUYECKOW HAYKH B KH3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMAIHEH O MEPEIOBBIX JTOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE
MHpa U OOIIECTBA;

2) rPakKIaHCKOT0 BOCTIMTAHUSI:

Hpe,ZICTaBJ'IeHI/IH O COIIMAJIbHBIX HOpMaX nu HpaBI/IJ'IaX MECXKJIINYHOCTHBIX OTHOIHCHI/Iﬁ B
KOJUJICKTHBE, KOMMYHHUKATUBHOW KOMIIETGHTHOCTH B OOIICCTBEHHO TIOJIE3HOM, Y4eOHO-
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UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrUX BHUJIAX IEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIEATEIILHOCTU TPU BBIMOJHEHUHM Y4EOHBIX, NO3HABATENIBHBIX 337134, MPOBEACHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4yeOHOH AEATENbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
IIOBE/ICHNE U TOCTYNKM CBOUX TOBapMILEH C IMO3MLIMHM HPABCTBEHHBIX WM IPAaBOBBIX HOPM C
y4€TOM OCO3HAHMS OCIIEICTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMS '

MHUPOBO33PEHUYECKUE  MPEJICTABICHMs] O  BELIECTBE M  XMUMHUYECKOM  peakuuu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M COCTaBIAIOIIME OCHOBY JUIA
NOHMMAaHHUS  CYIIHOCTM HAayyHOW KapTHHBI MHUpa, NPEACTAaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJBI, B3AaUMOCBS3U YEJIOBEKA C IPUPOJHOM CpPEenoH, O PO
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIBHBIE MOTHUBBI, HAlpPAaBICHHBIC HA IIOJyYEHUE HOBBIX 3HAHUN II0 XUMUH,
HEOOXOAUMBIX JJIs1 OOBSICHEHHUS HaOIIOAaeMBbIX IPOLIECCOB U SBJICHHUN, IO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JMTEpPaTypod, NOCTYNMHBIMU TEXHUUYECKUMU CpPEACTBAMU
UH(POPMALIMOHHBIX TEXHOIOTHA;

MHTEpEC K OOYYEHUWIO W IMO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHON U HCCIEeN0BATEIbCKONW NESTEIbHOCTH, OCO3HAaHHOMY BBIOODY
HaIpaBJICHUS U YPOBHS 00Y4YEHHUs B JaIbHEHUILIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIECHHOCTH KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 37I0POBbIO, YCTAHOBKA
Ha 3JI0pOBbI 00pa3 JKU3HU, OCO3HAHME IOCJIEACTBUNH M HENPUSITHE BPEAHBIX IPUBBIUEK
(YnorpeOyieHUsI aJKOToJIsl, HAPKOTUKOB, KYpEHHWs), HEOOXOAMMOCTH COOJIIOJICHHS IPaBHII
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMMUUYECKUMU BELIECTBaMU B OBITY U PEAIbHOM KU3HM;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K MPaKTUYECKOMY M3YyYCHMIO Ipodeccuil U BUJOB TpyJa, YBaXXEHHE K TPyLy U
pe3ynbTataM TPYIOBOW JAEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS IpPEeIMETHBIX
3HaHUH 1O XUMHM, OCO3HaHHBIH BHIOOp MHIUBUAYATBHOW TPAEKTOPUU MPOAOIKEHHS
o0pa3oBaHHUsl C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTEM K XMUMHUH, OOLIECTBEHHBIX
UHTEPECOB M TMOTpeOHOCTEH, ycHemHoW MNpopecCHOHATbHON MAEATENbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B PO(GECCUOHATILHON CPEJIe;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY XKHU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (M3MUYECKOMY M TICUXMYECKOMY 37J0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOAEH;

CnocoOHOCTh MPUMEHSTh 3HAHMSI, MOJIYYEHHbIE MPU U3YYEHUU XUMHUH, JJIS pElICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIEW MPUPOJHON CPEOi, ISl OBBILIEHHS YPOBHS dKOJIOTUYECKON
KYJIBTYpPbI, OCO3HaHUS INI00ATBHOTO XapaKkTepa 3KOJOTHYECKUX MPOOIeM U MyTel UX perieHus C
MIOMOUIBI0 METOJOB XMUMHH, SKOJIOIMUECKOIO MBIIUIEHUS, YMEHHUS PYKOBOJACTBOBAaTbCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COIMAJIBHON IIPAKTHUKE.

MertanpeameTHbie pe3yJibTaThl

B cocraBe meranmpenMETHBIX pPE3yNIbTATOB BBIIEISIOT 3HAYUMBIC I (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIeCC, AKCIEPUMEHT W Jp.), KOTOPBIE HCIIONB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
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[EJIOCTHOW HAy4YHOW KapTUHE MHpa, a TaKXKe YHHUBEPCAJIbHBIE ydeOHBbIE JICUCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYISATUBHBIE), KOTOPBIE o0ecreunBaroT
dbopMupOBaHHE FOTOBHOCTU K CAMOCTOSATEIHHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
JIeSATETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

YMEHHUSI UCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJICHUS NP OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XMMMUYECKHX IOHATHM (BBIACNIATh MX XapaKTEpHbIE IPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONb30BaTh MOHATHUS AJi O0BICHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHUS M KPHUTEPHH JUIs Kiaccu(uKauuu
XUMUYECKUX BEUIECTB U XUMMUYECKUX PEAKIUM, YCTAaHABIMBATH IPUUMHHO-CIIECICTBEHHbIE CBSI3H
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BHIBOJBI U 3aKIIOUCHUS;

YMEHME NPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (IIPEAMETHbIE U METaIlpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEoOpa30BbIBATh MIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE IIPEICTABICHUS — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),
XuMHYeckass (opmyna M ypaBHEHHE XHMHUYECKOM pEaklMu — TpU pelieHUuu ydeOHOo-
[O3HABATEJIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA M3YyYAaEMBIX OOBEKTOB — XHMHUYECKUX BEILIECTB U
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

YMEHHUE HCIO0JIb30BaTh IOCTABJIEHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTa MO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbBIX CYK/ICHUII;

NpUOOpEeTEeHNEe OMNblTa I[UIAHUPOBAHMS, OpPraHM3allMM M IPOBEAEHUS YUYEHUUYECKUX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0JI0M IPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTar, GopMmynupoBaTh OOOOLIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pabora ¢ nnpopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH NH(POPMALIMIO pa3INYHbIX BHI0B
1 GopM IPECTABICHUS, TONYYaEMYIO 3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS TUTEpaTypa
[0 XHWMHH, CIPaBOYHUKH, WHTEPHET-PECYPCHI), KPUTHUUECKU OLEHUBATh MPOTUBOPEUMBYIO U
HEI0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHME IPUMEHATh Pa3JInYHbIe METO/bI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MHPOpMaALUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YU€OHBIX U MO3HABATEIBHBIX 33/1a4
ONpeAeNEéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHMKAIIUOHHBIX  TEXHOJIOTMM, OBJAJEHUE KYJbTypOil aKTUBHOIO  MCIIOJIb30BaHUs
pa3IMYHbIX TOUCKOBBIX CHCTEM, YMEHHE CaMOCTOATEIbHO BBIOMpAaTh ONTUMAaIbHYIO (OpMYy
npezcTaBieHns WHGOpMAlMKM U WITIOCTPUPOBATh pellacMble 337a4l HECIOXKHBIMH CXEMaMH,
Juarpammamu, IpyrumMu popmamu rpaduku 1 X KOMOWHAIUSAMU;

YMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B IMpollecce Y4eOHOH M HCCIIeAOBATENbCKOM
JEeSTeNIbHOCTH MH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEb.

KoMMmyHHKaTHBHBIE YHHBEpCAJIbHbIC Y4eOHbIE 1efiCTBUSA:

yYMEHHUSl 3aJaBaThb BOMNPOCH (B Xojae jauamora W (WIHM) JUCKYCCHM) IO CYIIECTBY
oOcyxxaeMoil TeMbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHHUS IO BBIMOIHEHUIO MPEI0KEHHON
3a/1a4u;



12

YMEHHUS MIPEJICTABIISATH MOJTYYCHHBIC Pe3yJIbTaThl TO3HABATEILHOM JIEATEIILHOCTH B YCTHOM
¥ TUCBMEHHOU (popMe; MPeACTaBIsATh Pe3yabTaThl XUMUIECKOTO IKCIIEPUMEHTA (JTAOOPaTOPHOTO
OIIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, YI€OHOTO MIPOCKTA);

yYMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHOU U
UCCIICIOBATEIBCKON JICATEIILHOCTH TPH PEIICHHH BO3HHKAMOIIMX MPOOJeM Ha OCHOBE ydéTa
0o0IIMX WHTEPECOB W COTJIACOBaHMS TO3UIMH (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHM, ONpEACICHHE KPUTEPUEB OIICHKH KavyecTBa
BBITIOJTHEHHON PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepPcaIbHbIE yUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOSITEJILHO OINPEAEATh LEIN JESATENbHOCTH, IJIAHUPOBATh, OCYIECTBIIATS,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIE€ATEIbHOCTH, BBIOMPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M [O03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M ACUCTBUN TpU
BBIITOJIHEHUH 33JaHUi C Y4E€TOM MOJYYCHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOJMYUYEHHOTO pe3ysbTara 3asBIICHHON 1IeMu,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [Tpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

IIpenmeTHble pe3yJibTaThI

B cocraB mpenMeTHBIX ~ pe3ylbTaTOB  OCBOEHHUS  00SI3aTENIBHOTO  COJEpKaHus,
YCTQHOBJICHHOTO  JIaHHOW  (enepanpHOW  paboyeil  mporpamMmoii, BXOJAT: OCBOCHHBIE
oOyyaroluMuCs Hay4yHble 3HAHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JNEATEILHOCTH IO IOJIYYEHUIO HOBOIO 3HAHHUSA, €ro
MHTEPIIpETalUU, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K koHiy oOyueHust B 8-mM KJiacce mpeMeTHBIE pPe3yIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OoTpakaTb c(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCST YMEHUI:
PaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUUYECKUWA DIIEMEHT,
MIPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJTHOPOJHAs), BaJICHTHOCTH,
OTHOCHTEJIbHAsT aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs
Macca, MaccoBas JOJII XHMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHME, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHYECKas
peakiusi, Kiaccu(UKaMs peakiuil: peaklud COCTUHEHHS, PEaKIUU pa3IoKEHUs, peaKinu
3aMeINIeHMs, peakIni 00OMeHa, HK30- U SHJIOTEPMHUECKUE PEAKIINH, TEIIIOBOU ((DHEKT peakinu,
ApO aTOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
MOJISIpHAs U HEMOJIApHAs KOBAJICHTHAs CBSI3b, MOHHAsl CBSI3b, MOH, KaTMOH, aHWUOH, PacTBOP,
MaccoBast 10Jisl BelecTBa (MIPOLIEHTHAs! KOHIICHTPAIKs) B PaCTBOPE;
WJUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHITUN U MPUMEHSTH 3TH MOHITHUS MPU
OINMCAHUM BEILLECTB U UX NIPEBPALEHUI;
WCIIOJIH30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHHS (OPMYJT BEIIECTB W YpaBHEHUM
XUMHYECKUX PEAKIUM;
OTIPENIEeTISATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENIEHb OKHCICHUS
DJIIEMEHTOB B OWHAPHBIX COCAMHEHHSX, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy
COeTMHEHUH TI0 opMyIiaM, BU XUMHIECKOM CBSI3H (KOBAJICHTHAS M MOHHAS) B HEOPTaHUUECKHUX
COEIMHEHUSX;
packpsiBaTh cMmbica [lepuoaunueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKMX OJJEMEHTOB OT HX TIOJIOKEHUS B
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[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BELECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJpo;

ONHUCBIBATh U XapaKTepu3oBaTh TabauuHyro (opmy [lepuoanyeckoil cUCTEMbl XMMUYECKHX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHas moArpynna (A-rpymnmna)» u «modounas noarpynmna (b-
rpymnmna)», Majable M OoJbllIMe MEepUOJbl, COOTHOCUTh OOO3HAYEHMs, MMEoluecs B TaOiule
«llepuognueckas cucrema xumuyeckux sieMeHtoB J[. WM. MeHnneneeBa», ¢ 4YUCIOBBIMU
XapaKkTEepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj sjpa, ollee
YKCJIO JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEAKLUU
(110 KOJIMYECTBY M COCTABY BEUIECTB, YYACTBYIOIIUX B PEAKIINH, I10 TEIUIOBOMY (D (DHEeKTy);
XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX KIIACCOB,
NOATBEP)KJAsl  ONUCAaHWE IMpPUMEpaMHM  MOJEKYJSPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKiuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTb POTEKAHMSI XUMUYECKHX PEAKLUIl B pa3INYHbIX YCIOBUSX;

BBIUNCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa 10 (opMyse COEIMHEHMs, MAacCOBYIO JOJI0 BEIleCTBa B pacTBOpE,
IIPOBOAMTDH PACU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

IPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIIHON JEITEeIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE,
00o01IeHne, CHCTEMaTH3alnIo, KIIACCH(PUKAILINIO, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBS3EH
— JUId U3YYEHUS CBOWCTB BEIIECTB M XUMHYECKUX PEaKIHi, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSI — HaONIO/IeHUWEe, W3MEpPEHHEe, MOJEIUPOBAHNUE, SKCIEPUMEHT (peallbHbli U
MBICJICHHBIN );

coOiroaaTh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCY10M U 1ab0opaTopHbIM 000pylOBaHUEM, a
TaKXe MpaBuiia OOpaleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLMSAMM 110 IPOBEICHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYECHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIOpPOJa), NPUTOTOBJICHUIO PACTBOPOB C ONpEeAeNEHHONM MaccoBOW oieit
pacTBOPEHHOTO BELIECTBA, IUIAHUPOBaTh W TMPOBOJUTH XHMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB INEJIOYEH M KHUCIOT C TOMOUIbI0 HHAMKATOPOB (JIakMmyca,
¢deHondranenHa, METUJIOpaHKa U APYTUX).

K koHIy o0y4yenus B 9-M KJjiacce mpeMETHBIE Pe3yibTaThl Ha 0A30BOM yYpOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:
PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX NMOHATUN: XMMHUYECKHM AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHWOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJIIEHTHOCTD,
AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCICHHs, XUMHUYECKas peaklus, XUMH4YECKas CB3b,
TETIOBON P PEKT peakiu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, OOpaTUMble M HEOOpaTHUMblE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIECHHE M BOCCTAHOBJICHHE, AaJJIOTPOIIHNSA,
aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METANINUECKas), KpUCTALIIHYECKas
pemeTKa, KOpPpO3Wsl METAUIOB, CIUIaBbl, CKOPOCTh XWUMHYECKOW pEaklIHH, MPeaeiabHO
nonyctumast koHueHntpauus [1/1K Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU MOHSITUS NIPU
ONMCAHUU BEUIECTB U UX MPEBPALLEHUII;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBjieHMs] (OpMyJ BELIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIUIL;
ONpENENATh BAJICHTHOCTb W CTENEHb OKHMCIECHHS XUMHYECKHX DSJIEMEHTOB B COEIUHEHUSX
pPa3IMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COCIMHEHMU I10
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMUECKasi) B HEOPraHUUECKUX
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COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (popMyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAX
HEOPraHUYECKUX COCAUHEHUM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA,
packpeiBath cMbica [lepuoanueckoro 3akona J[. M. MenneneeBa M AEMOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabimuHyro (opmy Ilepuoanyeckoir cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», mansie u 00ibIINE TEPHOABI, COOTHOCUTH 0003HAYCHHUS, UMEIOIUECS B
NEpUOJINYECKO Tabyuue, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHsS] aTOMOB XMMHUYECKHX
JJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YUCIO 3JIEKTPOHOB U pacIpeieiIcHHE HX 110
3JIEKTPOHHBIM CJIOSIM), OOBSICHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COEAMHEHMH B IpeAesaX MajblX MEpPHOJO0B M IVIABHBIX MOATPYII C Y4ETOM CTPOECHMS HMX
aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(M0 KOJIMYECTBY M COCTaBY BELIECTB, YYaCTBYIOIIMX B peaKkLUH, IO TemioBoMy 3¢ddekry, mo
M3MEHEHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMCHIBaTh) OOLIME U CHEUU(PUUECKHE XMMHYECKHE CBOWCTBA IMPOCTBIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUU
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON MCCOLMALINN KUCIIOT, LIEJI0UEN U COJIEH, IOJIHBIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIO OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3HBIX KIACCOB;

PaCKpBIBATh CYLTHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMil TOCPEACTBOM COCTABICHMS
AIIEKTPOHHOTO OajlaHca 3TUX PeaKIui;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTb MPOTEKAHUS
XUMHUUYECKHUX PEAKINH B pa3IMUHbIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBbHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIO
XMMHYECKOIO 3JIEMEHTa 10 (POPMYJIE COECIUHEHMs, MAcCOBYIO [JOJI BEIECTBA B pacTBOpE,
HIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUUECKOHN peakInu;

coOiroaaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0M M 1abopaTOpHBIM 00Opy/IOBaHUEM, a
TaKXe MpaBuiia OOpalleHHs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH IO MPOBEACHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB I10 MOJIYYEHHIO U cOOpY ra3000pa3HbIX BEUIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

IPOBOAMTH DPEAKIMM, IOATBEPKIAIONINE KAYECTBEHHBIM COCTaB PpAa3JIMYHBIX BELIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpUA-, Opomua-, Hoaua-, kapOoHar-, ¢ocdar-, cuIukar-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSATH OCHOBHBIE OIIEpPAIlMN MBICIUTEIBbHON NEATEIIBHOCTH — aHAJIN3 U CHUHTE3, CPAaBHEHHUE,
0000111eH1e, CUCTEMAaTU3allMI0, BBISBIEHUE MPUYUHHO-CIEICTBEHHBIX CBS3€H — JUIsl U3y4eHUs
CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLUH, €CTECTBEHHO-HAay4YHblE METOJbI IO3HAHUA —
HaOJII0/IeHUE, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

4. TemaTnueckoe NJIAHMPOBAHHE

8 kiacc
N2 KomnuecTBo vacoB ONeKTPOHHbIE
HaumenoBanue
paznen (dpoBkIe)
pa3zesioB U TeM
au o0pa3oBaTebHbIC
IPOTPaMMBbI Beer | Kontponsn | Ilpaktudeck
TeM pecypchl
0 ble paboThI ne paboThl
Xumus — BakHAs 5 bu6mmoreka [IOK
1 o0nacTp 2 https://m.edsoo.ru/7f4133
€CTECTBO3HAHUS U 68
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MPaAKTUYECKOU
JIeATEIIbHOCTH
yeJjioBeKa
BemecTBa 15 bubmmoreka [JOK
2 XUMHYECKHE 1 https://m.edso0.ru/7f4133
peakiuu 68
Ilzziﬂyx' 6 bu6mmoreka [IOK
3 MIOPOsL. https://m.edsoo.ru/7f4133
ITonsitre 00 68
OKcHAaX -
Bonopon. 8 bu6mmoreka [IOK
4 [Tousitue o 1 https://m.edsoo.ru/7f4133
KUCJIOTaX U COJIAX 68
Bona. PacTBopbl. 5 bu6mmoreka [IOK
5 [TousTre 06 1 1 https://m.edso0.ru/7f4133
OCHOBAHMAX 68
OcHoBHbIe Ki1accel | 11
6 HEOPraHUYECKHUX 1 1
COCIUHCHHI
[Tepuoauueckuit
3aKOH U
fepuoHeckas bubmuoreka [JOK
7 cuctema 7 https://m.edso0.ru/7f4133
XUMHUYECKHX 68
anemenTtoB [l. U. -
Menneneena.
CtpoeHue aToma
XuMuueckas
CBSI3b. bubnuotexa [JOK
8 OKHUCIIUTEIBHO- 8 2 https://m.edsoo.ru/7f4133
BOCCTAHOBHUTEIIHH 68
bI€ PEAKIIUU
OO011ee KOJIMYECTBO YacOB 68 5 5
9 kJacc
N2 KonunuectBo yacos DEeKTPOHHBIE
HaumenoBanue
pasiel pa3eNioB U TeM (adppoBrIc)
au o0Opa3oBaTenbHbIC
Tem [IPOTrPaMMBI Bceer | Kontponen | Ilpaktnueck o
0 ble PabOTHI ue paboTsl
[ToBTOpenue u S 1
yriyosieHne bubnuoteka [JOK
1 3HaHUH OCHOBHBIX https://m.edsoo.ru/7f4133
paszenoB Kypea 8 68
KJ1acca
Ocrosrble 4 Bu6morexa [JOK
2 SAKOHOMEPHOCTH https://m.edsoo.ru/7f4133
XUMHYECKHUX 68
peaKuit -
3 DIEKTPOTUTHYECK 8 1 1 bubmuoreka [JOK
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ast TUCCOIHAIIHSL. https://m.edsoo.ru/7f4133
XuMu4yecKue 68
peakiuu B
pacTBopax
OOmas 4
XapaKTepreTHia bubnunorexa LIOK
4 XHMHHACCKHX https://m.edsoo.ru/7f4133
sneMmeHTOB VIIA- 68
TPYIIIIBL. -
T"anmorensl
Oomas 6
XapaKTePUCTHKA Bubsorexa LIOK
5 XHMHHCCKHX https://m.edsoo.ru/7f4133
sneMeHTOB VIA-
68
rpynmsl. Cepa u
€€ CoeIMHEHUS
OOmmas 7
XapaKTePUCTHKA
XHUMUYECKHX bubnuoreka [{OK
6 351eMeHTOB VA- https://m.edsoo.ru/7f4133
rpynnsl. A30T, 68
dochop u ux
COeIMHEHHS
OOmas 8
XapaKTEePUCTHKA
XHUMUYECKHX bubnunoreka LIOK
7 snemeHToB IVA- https://m.edsoo.ru/7f4133
rpymmbl. YTiaepos 68
U KPEMHUN U UX
COCIUHEHMS
Oo1ue cBoiicTBa 4 bubmmoreka [JOK
8 METaLIOB https://m.edsoo.ru/7f4133
68
Baxwuetimmue 16 bu6nunorexa LIOK
9 METAJIIbI U KX https://m.edsoo.ru/7f4133
COE€IUHEHMUS 68
Bemecrsa u 3 bubmuorexa [JOK
10 Marepualsl B https://m.edsoo.ru/7f4133
JKM3HU YeJIOBEKA 68
O0111ee KOJUYECTBO YacOB 68
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