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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma yueOHOro npeamera «Xumus» (mpeamerHas oonacts «EcTecTBeHHOHay4YHBIE
IpeIMEeThl») Ha YpOBHE OCHOBHOrO o0miero oOpa3oBaHHs cOcTaBlieHa Ha OcCHoBe TpeOoBaHuil K
pe3yabTaTaM OCBOEHHS MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBanusi denepaibHOro rocy1apCTBEHHOTO
00pa3zoBaTeNbHOr0 CTaHAapTa OCHOBHOro obmero oopazoanus (maiee — @I'OC O0O0), DenepanbHOU
00pa30BaTeNbHON MPOrpaMMBl OCHOBHOTO o0miero obpazoBanus (nanee — @OIT O00), DeaepanbHOi
paboueii mporpamMmbl 1Mo ydeOHOMY TmipeameTy «Xumus» (mamee — OPII «Xumusa»), a Taxke
OpPUEHTHPOBaHA Ha IIEJIEBbIE NMPHOPHUTETHI, C(HOPMYIHPOBAHHBIE B (heAepaibHON pabodell mporpamme
BOCIIMTAHHUS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMUS»

3HaHUE XUMHH CIY)KAT OCHOBOM UIsi (POPMHPOBAaHUS MHMPOBO33PEHHS OOY4aloMIerocsi, €ro
IpPEJCTAaBICHUNH O MaTepUaIbHOM €IMHCTBE MHpa, BAXKHYIO POJb HUIpaoT (GopMupyemble XHUMHUEH
NPECTaBJICHUS O B3aNMOIPEBPALICHUAX SHEPTUH U 00 IBOJIOIMH BEIIECTB B IIPUPOJIE, O MYTAX PEIICHUS
rJ100abHBIX NPo0JIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — ChIPEBOM, YHEPreTUUECKOM, MUILEBONH U
HKOJIOTHYECKON 6€30MacHOCTH, POOIIEM 3IpaBOOXPAHEHUS.

N3yuenune xumunu:

CHOCOOCTBYET pealM3alid BO3MOXKHOCTEH Uil CaMOpa3BUTHA H (OPMHPOBAHUS KYJIbTYPHI
JUYHOCTH, € o011eil U (PyHKIIMOHATFHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBaHKE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00yUJaromnXCsi, HABBIKOB
UX CAMOCTOSITENIbHOW Y4eOHOM JesTeIbHOCTH, 3KCIIEPUMEHTAIBHBIX U MCCIENOBAaTEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B [TOBCEIHEBHOM JKHU3HU, TaK U B IPO(ECCUOHATILHON JESTENbHOCTH;

3HAaKOMHT CO CHELU(UKON HAydHOrO MBIIUIEHHUS, 3aKJIabIBa€T OCHOBBI LIEJIOCTHOIO B3IJs/a Ha
€MHCTBO MPHUPOJBI U YEJOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHMM €CTECTBEHHO-
HaY4YHOI rpaMOTHOCTH 00YyJaroIuXxcs;

Croco0CTByeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOILIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOrMUYECKoe 00pazoBaHue 00yUyaromnXCsl.

JlanHble HampaBlieHUs B O0OyYEHUM XMMHUU 0OECIeUMBaIOTCS crenu(pUKON collepikaHus yueOHOTro
peaMeTa, KOTOPBIN SBISETCS Melarornyecky aJanTHPOBaHHBIM OTpakeHHEeM 0a30BOM HayKH XUMHM Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOrO o0OIIero oOpa3oBaHUS OpPUEHTHPOBAH Ha OCBOCHHE
0o0y4arolMMHUCS CHCTEMbI IE€PBOHAYAIBHBIX MOHITHM XHMHHM, OCHOB HEOPraHMYEeCKOW XUMHUHU H
HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATHUI OPTaHUYECKOW XUMUH.

CrtpyKTypa coaepkaHusi MporpamMmbl 110 XUMHUHM c(hOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a K
e€ nzydyeHnro. CozneprkaHnue CKJIabIBAETCA U3 CUCTEMBI IOHATUI O XUMUYECKOM JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATUI 0 XUMHUECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
[IOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX IIPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOM CBS3H;

— MpeCTaBIEHUH 00 NEKTPOIUTHUECKOIN TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PaCCMATPHUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYUYEHHBIX U OCMBICIIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBIOJHSS (YHKIMU OOBSICHEHUS
Y TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXXHOCTEH NMPAKTUYECKOTO NMPUMEHEHHS U IOITy4eHUS
U3y4aeMbIX BEILECTB.

OcBoeHne nporpaMMbl IO XUMHUHM CHOCOOCTBYET (POPMUPOBAHHUIO HMPEICTABICHUS O XUMHUYECKOM
COCTABJISIIOLIEH HAy4YHON KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM NMPUPOBI, LICHHOCTHOIO OTHOILECHHUS K
HAayYyHOMY 3HAHHUI0O U METOJAM IIO3HAHUS B HayKe. l3ydyeHue XMMUM NPOMCXOAUT C IPHUBICYCHUEM
3HaHUH U3 paHee M3yYCHHBIX y4eOHBIX mpeameToB: «OKpyxaromuil Mupy, «buonorus. 5—7 kimacce» U
«®Pu3uka. 7 Kaace».



[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (OPMHUPOBAHHE 3HAHMK OCHOB XHUMHYECKON HayKH Kak
00JacTH COBPEMEHHOTO EeCTECTBO3HAHMSI, MPAKTHYECKON [EATEIBHOCTH YelOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHUPOBOM KYJIBTYpHI. 3ajavya y4eOHOro IMpeaMeTa COCTOUT B (DOPMHUPOBAHHH CHCTEMBI
XUMHYECKHX 3HAHUH — BaXHEUIINX (AKTOB, IMOHSATHI, 3aKOHOB W TEOPETHYECKUX TIOJOKCHHH,
JIOCTYITHBIX 00O0OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, sA3blka HayKd, B MPUOOIIEHWH K HAy4YHBIM
METOJIaM TO3HaHUs TMPU HM3yYCHUH BEUIECTB M XUMHUYECKUX peakiuii, B (OPMUPOBAHUU U DPASBUTHH
MO3HABATEIIbHBIX YMEHUW M HUX NMPUMCHCHHH B y4eOHO-TI0O3HABATEILHONW M y4eOHO-MCCIIEeIOBATEIbLCKOM
JESATEIIbHOCTH, OCBOCHUHU TIPABHII O€30MTaCHOTO OOPAIIICHHSI C BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

HEJHN U3YYEHUSA YYEBHOI'O IPEJJIMETA «XUMMWUS»

[Tpy u3yyeHUH XMMHUHM HA YPOBHE OCHOBHOI'O O0IEro oOpa3zoBaHMs Ba)XKHOE 3HAYEHUE NMPHOOpenn
TaKHe 1NN, KaK:

(GopMHpOBaHHE HHTEJUIEKTYaJlbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHUIO PELIEHUH, CIHOCOOHOM aJanTHpPOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

HAIpaBJICHHOCTh 00yUEHUS Ha CHCTEMAaTHYeCKOe MPHOOIIEHHE 00YJAIONNXCsl K CAMOCTOS TEIIbHON
[IO3HABATEJIHOM AEATENbHOCTH, HAyYHBIM METOJaM MO3HaHUA, (OPMUPYIOLUIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

o0ecrieyeHue ycioBUil, CIOCOOCTBYIOIIMX MPHOOPETEHNIO 00YUarOIMMHUCS OIbITa Pa3HOOOPa3HOM
JESTEIbHOCTH, TTO3HAHUS U CaMONO3HAHUSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), NMEIOLIUX
YHHUBEPCAIbHOE 3HAYEHUE ISl PA3JIMYHbBIX BUJIOB IEATEIbHOCTH;

¢dopmupoBanue 0o0mell (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, B TOM YHCIE
yYMEHUH OOBSICHATH U OLIEHUBATh SIBJICHHS OKPYKAIOLIEr0 MUpa, UCIIOJIb3Yysl 3HAHUS U OIIbIT, [TOJyYSHHbIE
OpU U3YYEHUU XUMUH, NPUMEHSTh UX IPU PEUIEHHHM IpoOJieM B MOBCEJIHEBHOM JKU3HU U TPYAOBOM
JeATEIbHOCTH;

dopMupoBaHue y OOy4arolUMXcs T'yMaHUCTHYECKMX OTHOILEHUH, IMOHMMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JIEATEIBHOCTH B LEJSIX COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAIOIIEN PUPOTHON CPENIBL;

pa3sBUTHE MOTHBAIlMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKHX IIEHHOCTEW, MOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mHpoduns u
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHusI.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYHEBHOM IIVIAHE

OOmiee YuCIO YAcOB, OTBEIEHHBIX JUISI M3Y4YEHUS XMMHUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZlelnto), B 9 kiacce — 68 yacos (2
yaca B HEJIEJII0).



COILEPKAHUE YYEBHOI'O ITPEJIMETA
8 KJIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posb XMMUUM B KM3HHM 4YeJIOBEKAa. XUMHS B CHCTEME HayK. Tena W BellecTsa.
®du3nueckue CBOMCTBA BEIECTB. ArperaTHoe cocTosHue BemiecTB. [loHATHE 0 MeTogax MO3HAHUS B
xumud. Yncreie BemecTBa u cmecu. CriocoObl pas3jiesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XMUMHYECKHE 3JI€eMEHThl. CUMBOJBI XMMHYECKUX 3JeMEHTOB. [IpocThie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHas aToMHas Macca. OTHOCUTENbHAas MOJEKYJsIpHas Macca. MaccoBas
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. Monspras macca. B3auMocBsI3p KoiaudecTBa, Maccbl M 4ucia
CTPYKTYPHBIX €IHHHII BeriecTBa. Pacu€rel mo hopMynaMm XMMHUYECKHX COCTUHEHHM.

®u3nuecKkue U XMMUYECKUE SIBJICHUA. XUMUYECKasl peakuus U €€ MpU3HAKU. 3aKOH COXPAHECHHS
Macchl BemIeCTB. XHUMHUYECKHMe ypaBHeHHs. Kiaccudukamus XUMHYECKHUX peakiuil (CoeauHEHUs,
Pa3oKEeHHMS, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYA0H, IpaBuiiaMu paboThl B 1aOOopaTOpUH U IpUEMaMu OOpaIieHus
c 7nabopaTOopHBIM 00OpyIOBaHHMEM, HW3Y4Y€HHWE W OINHUCAaHWE (HU3HMUECKUX CBOWCTB 00pas3IoB
HEOPraHMYECKUX BellecTB, HabmoaeHue ¢Gu3nueckux (TUIaBIeHUE BOCKA, TasHUE JIbJa, pacTHUpaHue
caxapa B CTYIIKE, KHUTICHUE U KOHJICHCAIIUS BOAbI) U XUMUYECKUX (TOPEHHUE CBEUHU, TPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIOTON) SIBICHUN, HAOMIOJCHHE M OMNHCAHHE MPHU3HAKOB
MPOTEKAHUsI XUMHYECKUX peakiuil (pa3sioxkeHue caxapa, B3auMOACHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, pasnoxenue rugpokcuna meau (1) mpu HarpeBanuu, B3aMMOJICICTBHE jKeJie3a ¢ paCTBOPOM COJU
meau (II), uzydyenue cnocoboB paszeneHus cMeceil: ¢ MOMOULIbI0 MarHuTa, GUIbTPOBAaHKE, BbITAPUBAHUE,
TUCTHIUISIMS, XpomaTtorpadus, MpOBEJICHHE OYMCTKU TOBAPEHHOW CONM, HAONIOJCHHWE M OMHCAHHUE
pe3yJIbTaTOB MPOBEAEHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHMsI MacChl, CO3/JaHHUE MoOJelen
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CoctaB Bozayxa. Kuciaopon — anemeHT u npocroe BeniectBo. Haxoxnenue
KHCIIOpOJIa B IpUpoe, GU3NUeCKue U XUMUYECKHE CBOMCTBa (peakuuu roperusi). Oxcunpl. [Ipumenenue
kucnopona. CrmocoObl TOTy4YeHHS KHCIOpOJa B JIa0OpaTOPUU W MPOMBIIIIEHHOCTH. KpyroBopot
Kucaoposia B mpupojie. O30H — aJuioTpornHas MoaupuKalys KUCI0po/a.

TemnmoBoit  3pdeKkT XUMHUYECKOM  peakiiH, TEPMOXMMHUYECKHUE ypaBHEHHUS, DOK30- U
SHAOTEPMHUYECKHE peaklMU. TOIUIMBO: yrojib M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJIEHHE MapHUKOBOIO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxokIeHue Boaopoja B mpupoje, (pusnyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KUCIOThI U comH.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachllieHHbIE 1 HEHACHIILIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJie. MaccoBas A0Jig BEHIECTBA B pacTBope. XHUMHUYECKHUE
cBoicTBa BoJbl. OcHOBaHuA. Poib pacTBOpOB B IPHUPOJE U B JKU3HU 4YeloBeKa. KpyroBopoT BOJbI B
pupoie. 3arpsi3HEHUE MPUPOIHBIX BOJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus  Heopranmueckux  coenuHeHuil.  Oxcuapl.  Krnaccudukamus — OKCHUIOB:
coyieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amM(pOTepHBIe) H HeconeoOpasyronme. HomeHnkmarypa
OKcH0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydyeHne okcuaoB.

OcHoBanus. Knaccudukarusi ocHOBaHUM: METOYN U HEPACTBOpPHMBIC OcHOBaHUsA. HoMeHkmaTypa
OCHOBaHUH. PU3NUYECKHNE U XUMUYECKHUE CBOWCTBA OCHOBaHUM. [lonyyeHue ocHOBaHU.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinor. @u3ndeckiue 1 XMMHYECKHUE CBOWCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XMMUYECKUe CBOMCTBA coueil. [Tomyuenne comnen.



I'eHeTnyecKas CBA3b MEXAY KJIAaCCAMH HEOPraHUYECKUX COCIUHCHHUMN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/EICHUE COJEpKaHUs KHUCIOpoJa B BO3JyXe, IIOJIy4YEeHHE, COOMpaHHe,
pacro3HaBaHHe M U3y4eHHE CBOWCTB KHCIOPOA, HAOIIOAEHUE B3aUMO/ICHCTBHS BEIIECTB C KHUCIOPOJIOM
U YCIIOBMSI BOSHUKHOBEHHUS U NPEKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHI0B U
ONKCAaHWE WX CBOWCTB, IOJlydYeHHE, COOMpaHWe, pAcllO3HABaHME W W3YyYEHHE CBOICTB BOAOPOAA
(ropenne), B3aumoxeiicTBue Bogopoma ¢ okcuaom wmenu (II)  (Bo3MOKHO — HMCHOJIB30BaHUE
BUIEOMATEPHAJIOB), HAOMI0eHHE 00PA3II0B BEIIECTB KOJIUIECTBOM | MOJIb, HCCIeI0OBaHUE 0COOEHHOCTEH
pacTBOpPEHMsI BELIECTB C Pa3jIMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOM J10JI€il paCTBOPEHHOIO BEILIECTBA, B3aUMOJIEHCTBUE BOJIbI C METAINIaMH (HATPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIOJIb30BAHME BMJIEOMATEPUAIIOB), MCCIEN0BAaHUE OOPa3LOB HEOPraHUYECKUX BEILIECTB
pa3IMYHbIX KJIACCOB, HAOIIOJEHUE M3MEHEHUsI OKPAaCKU MHAMKATOPOB B PAacTBOpaxX KHUCJIOT U ILEIOYEH,
u3ydyeHue B3aumopencteus okcunga meau (II) ¢ pacTBopom cepHON KHMCIOTBI, KMCIOT C METaJUIaMU,
peakuuil HeMTpanu3aluy, oJy4eHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOIO METajlla APyTruM
U3 pacTBOpA COJIM, PELIECHUE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHei1ne Ki1acchl HEOPraHM4EeCKUX
COEIMHEHUI.

Ilepuoguyeckuit 3axkoH u Ilepuogmyeckass cucrema xuMudeckux »diemenros /JI. H.
Menpesneesa. CrpoeHue aToMoB. XuMHYecKas CBA3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHBIC
peakuuu

[lepBble TONBITKM KiIacCU(UKAIMK XMMUYECKUX 3j1eMeHTOB. [loHsTHe O Trpynmax CXOIHbBIX
AJIEMEHTOB (IIE€JIOYHBIE U IIEJIOYHO3EMEIbHbIE METAJUIbl, T[AJIOT€Hbl, WHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHUJIbI U TUAPOKCH/IBL.

Ilepnonnueckuil 3akoH. llepnonmyeckas cucrema xumuyeckux syeMmeHtoB JI. M. Menneneesa.
Kopotkonepuonnas u amuHHonepuoHas Gopmel [lepronndeckoil cucreMbl XUMUYECKUX 31eMEHTOB /.
N. Menneneesa. Ileproasr u rpymnmbsl. @U3HMYECKUN CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB MEPHOJA U
TPYIIIBI YJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sijaep. M3orombl. OnexkTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osyouek aromoB nepBbiXx 20 xumuueckux aneMmeHToB Ilepuonmueckoit cucremsr [[. M. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa IO €ro MnojoxeHuro B Ilepumonmueckor cucreme JI. .
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKHUX D3JIEMEHTOB, METAJUIMUECKUX W
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEpUOIaM.

3nauenue Ilepuoanueckoro 3axkoHa u lleproanyeckoil CUCTEMbl XMMHYECKHUX 3JIEMEHTOB IS
pa3BUTHUA HayKu U nipakTuku. [[. . MenneneeB — yd€HbBIN U TpaXkJaHUH.

Xumunueckas cBsi3b. KoBajeHTHast (mosispHass M HEMOJISIpHAs) CBSI3b. DJIEKTPOOTPULATENBLHOCTD
XUMHUYECKHX 3JIeMEHTOB. VloHHas CBA3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporiecchl OKHCIEHUS |
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yyeHHe OOpa3lloB BELIECTB METANIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THUIPOKCHJA LIMHKA C
pacTBOpaMu KHUCJIOT M IIEN0Yei, MPOBEJEHHE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI OKHCIUTEIBHO-
BOCCTaHOBUTEINILHBIX peakIii (ropeHue, peakliuy pa3ioKeHus, COeIMHEHNS).

Mesrcnpeomemnnle ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M NPU U3YYEHMHM XMMHM B 8 KJIacce OCYLIECTBIISIETCS 4epe3
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK U MOHITHH, SIBISIFOIIUXCS CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIEC TOHATHS: HAyYHbIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KJIaccu(uKanus, MepuoANYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEPEHHUE, MOJEIb,
ABJICHUE.



@Qusuka: Matepus, aToM, JJICKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIH/], H30TOIbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, AJICKTPHUUECKUI 3apsj, BEIICCTBO, TENO, O0BEM, arperatHoe COCTOSHUE BEIECTBA, ras,
bu3ryecKre BETMYUHBI, ¢IUHHIIBI U3MEPCHUS, KOCMOC, TJIAHETHI, 3BE3/161, COJHIIE.

buonocus: porocunres, npixanue, ouochepa.

Teoepagus: atmocdepa, ruapochepa, MHHEpPAIbl, TOPHBIC MOPOJBI, MOJEC3HBIE HCKOIAEMBbIC,
TOILUTUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema xumuuyeckux snemeHToB . M. Menneneena.
CrpoeHue aToMoOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHYECKUX 3JEMEHTOB NEPBBIX TPEX
MEpPUOJIOB, Kallusl, KalblMsd M HX COCAMHEHUH B COOTBETCTBUU C TMOJOKEHHEM 3JJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHHEM MX aTOMOB.

CtpoeHue BelecTBa: BUABI XUMHUUECKOU CBA3U. THIIBI KPUCTATUTMYECKUX PEIIETOK, 3aBHCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMUECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XHMHUYCCKHE CBOMCTBA BEIIECTB,
OTHOCSILIUXCA K pa3IM4yHbIM KJIacCaM HEOPraHWYeCKUX COEJIMHEHMM, TIEHeTHYecKas CBA3b
HEOPTraHWYECKUX BEIECTB.

Knaccudukanus XMMUYECKHUX pEaKIUi MO pPa3IMYHBIM NpHU3HaKaM (10 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEMIECTB, MO TEIIOBOMY 3(QeKTy, M0 M3MCHEHHIO CTEICHEW OKHCICHHUS
XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTalu3aropa). DK30- U JHIOTEPMHUYECKHE
peaKIu, TePMOXUMHUYECKHUE YPABHECHHUS.

[TonsTe o ckopoctu XuMuyeckor peakiuu. I[lonsatue 006 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakuusx. [[oHATHEe O TOMOTEHHBIX U TEeTepOreHHbIX peakuusx. [loHsTtue o karamuse.
[lonsiTie O XMMHUYECKOM paBHOBeCHMHU. (DAaKTOpHI, BIUSIOIIME HA CKOPOCTh XMMHUYECKOM pEeakUuu Hu
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE  pPEAKLMH,  JJNEKTPOHHBIH  OalaHC  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHOUN peakiiuu. COCTaBJICHHE YPAaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUHN C
HCIIOJIb30BaHUEM METOa IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOTUTHIECKON AUCCONMAIMHI. DIEKTPOJIUTHI U HEIJEKTPOJIUTHI. KaTHOHbI, aHUOHBI.
MexaHu3M AUCCOLMAIIMKM BEUIECTB C Pa3IMUYHBIMU BHJIAMH XMUMHUYECKOUN CBA3U. CTENEeHb AMCCOLUALIMH.
CuiibHBIE U CITa0bIe DJIEKTPOTUTHL.

Peakuuu woHHOro oOMeHa. YcJOBHsSI MPOTEKAHWs] pEaKlIUid HOHHOTO OOMEHa, TMOJIHBIE W
COKpalIEHHbIE HOHHbIE YypaBHEHHMS peakuuil. CBolcTBa KHCIOT, OCHOBAaHWW WU CcoJied B CBeTe
MpEJCTaBICHU 00 SMEKTPOIUTHUECKON auccormanyu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICTISIMUA KPUCTATHYECKUX PEMIETOK HEOPTAaHUYECKUX BEIIECTB — METAIOB U
HeMeTaIoB (Tpaduta W anmasa), CIOKHBIX BEUIECTB (XJIOPHAA HATPHsI), UCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH  XHMHYECKOM  peaKIMu OT BO3JAEHCTBHUS  Pa3IMUHBIX  (AKTOPOB,  HCCIICIOBAHUE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLECCa TUCCOLMALMUA KHUCJIOT, IIeJoued u colei
(BO3MOXXHO HCIIOJIB30BAHKME BHUEO MATEPUAJIOB), MPOBEJACHUE OMBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHUsl peakluii MOHHOTO oOMeHa (oOpazoBaHWE OCa/Ka, BBIIEICHHE Ta3a, oOpa3oBaHHE BOJBI),
OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUi (TOpEeHUE, PeaKIuu
pPa3NoXKEeHUs, COCAUHEHUs), pPAClO3HABAaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KaYECTBEHHBIX
peakIfii Ha HOHBI, pelIeHNe YKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl M MX cOeIUHEHNS

OOmass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEHEeHU
okucienus. CTpoeHrne U GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTeHOB. XUMHUYECKHUE CBOMCTBA
Ha TIpuUMepe xJopa (B3auMOICHCTBHE ¢ METa/IaMH, HEMETaJIaMu, Iiesiouamu ). XsopoBoaoposa. ComnsHas
KHMCJIOTA, XUMHUYECKHE CBOWCTBA, IOJy4YEHUE, NpUMEHEHHe. JlelicTBHe Xjopa M XJIOpOBOAOPOJAa Ha
OpraHu3M 4YeJoBeKa. BaxkHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJIE.



OO6mas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpHBIE
crerieHu okucneHus. CtpoeHune U (U3MYECKHE CBOIMCTBAa NMPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AmnoTponHble MoIu(pUKAMM KHCIOpOJa U cepbl. XUMHYEcKHe cBoHcTBa cepbl. CepoBoopos,
cTpoeHue, (u3nYecKne M XUMUYecKHe CBOWCTBA. OKCHIBI Ccepbl KaK MPEACTABUTENN KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (0OIIMe Kak MpelICcTaBUTElNsd Kiacca
KUACJIOT W crhenuduueckue). XUMUYECKUE PEaKIUH, JIeKAl[Me B OCHOBE IMPOMBIIUIEHHOTO Crocoda
noJlyueHusi cepHoil kuciotThl. [Ipumenenue cepHoil kucinotbl. CoiM CEpPHON KHUCIIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. Haxoxmenue cepbl u e€ coenquHEeHUN B mpupoae. XUMHUECKOE 3arps3HEHUE
OKpYXKarolled cpelbl COSAMHEHUSIMH cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIoCOObI €ro Mpe0TBPAIICHHUS.

OO0mas xapakTepucTuka 35eMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC
CTENEHH OKHUCIECHHUA. A30T, pacHpoCTpaHEeHHWE B Mpupoae, (GU3NYECKUe U XHUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoae. AMMHaK, ero (pu3uyecKkrMe M XHUMHUYECKHE CBOMCTBA, IOJIyY€HUE U
npuMmenenue. Conu aMMOHUS, UX (QU3UYECKHE M XMMUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakuus Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ IMoJlyueHue, PU3NYECKue U XUMUYECKUE CBOWCTBA
(oOmue Kak MpeacTaBUTENs Kiacca KUCIOT W crnenududeckue). Mcnonp3oBaHue HUTPATOB U CoOJei
aMMOHHMSI B KaueCTBE MMHEPAIbHBIX yI00peHuil. XHMMHUYECKOE 3arpsi3HEHUE OKpYKAIoLIeH cpebl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIW, 3arps3HEHHE BO3AyXa, NMouBbl U BomoémoB). dDocdop,
ajuoTporHble Mogudukanuu docdopa, Gusudeckne n xumudeckue cBoiictBa. Okcun docdopa (V) u
docdopHas kucnora, pusnyeckre U XMMHUECKHUE CBOMCTBa, monydeHue. Mcnonb3oBanue ¢ocharo B
KayeCTBE MUHEPAJIbHBIX y100pEeHUI.

OO6mas xapakrepucTka 3meMeHToB [VA-rpynmnsl. OcCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE
CTETICHU OKHUCIICHHs. YTIEPO, aJUIOTPOIHbIE MOAU(HUKAIINY, PACIIPOCTPAaHEHHE B IPUPOAE, (pu3muecKue
U XuMmHueckue cpoicTBa. Aacopbuusa. Kpyrosopor yrieponma B mpupone. Okcuisl yriaepoga, HX
¢uznyeckue U XMMHYECKHE CBOMCTBA, JEWCTBHE Ha KUBbIE OpPraHU3MBbI, MOJIYyYEHHE U MPUMEHEHUE.
DKosoruyeckre npoodsiemMsl, CBsi3aHHbIE ¢ OKcHJIoM yriaepona (IV), runoresa rio0anbHOTO MOTEMICHUS
KJIUMaTa, TapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ COoNU, UX (PU3NYECKHEe U XMMHYECKHE CBOMCTBA,
nojy4yeHue u npuMeHeHue. KauectBeHHas peakius Ha kapOoHaT-MOHBL. Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMSX yriepoja (MeTaH,
9TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHas KucaoTa). [IpupogHble HCTOUYHUKHU YTIIEBOJOPO/IOB
(yromp, mNpUpOAHBIA Ta3, HedTh), MPOAYKTHl MX HepepaboTku (OeH3MH), MX pojib B OBITY U
IpOMBINUIEHHOCTH. [loHATHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAaX: jKMpax, OeiKkax, yrieBojax — M UX
POJIM B J)KHM3HM 4YeJIOBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢gusnyeckue M XMMUYECKUE CBOMCTBA, MoJyueHUE U mnpuMeHeHue. CoeauHeHUs
KpeMHUss B mpupoge. OOmme mnpexacraBieHus o0 okcuzae kpemHus (IV) um kpemHueBOW Kuciore.
Cunukatel, UX UCHOJb30BaHUE B OBITY, B MPOMBILIUIEHHOCTH. BaxkHeillne cTrpouTenbHble MaTepUalbl:
KepaMuKa, CTEKJI0, LEeMeHT, OeToH, jene300eToH. [IpoGiembl 06€30MaCHOrO  HMCIOJIb30BAHMS
CTPOUTENIbHBIX MaTEPUaJIOB B TOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJISHOM KHUCIOTBI, NPOBEACHHE
Ka4eCTBEHHBIX pEAaKIMi Ha XJOPUA-UOHBI U HaONIOJEHHE MPU3HAKOB HMX TMPOTEKAHUS, OIBITH,
oTpaxamoliue (usnyeckue M XUMHUYECKHE CBOWCTBAa TaJlOTEHOB W UX COEAMHEHHH (BO3MOXKHO
UCMOJIb30BaHUE  BHUIEOMATEpUAIOB), O3HAKOMJIEHHME ¢ oOpa3namMu XJIOpUIOB  (TaJOreHU[IOB),
O3HaKOMJIEHHE ¢ o0pa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIB30BaHUE BUEOMATEPHUAIIOB),
HaOJroleHue mporecca OOYIJMBaHUS caxapa IMOJ JACHCTBHEM KOHLIEHTPUPOBAHHON CEPHOW KHCIIOTHI,
M3y4eHUE XUMHUYECKUX CBOMCTB pa30aBICHHONW CEPHOMN KHCIIOTHI, MPOBEJACHNE KAaUeCTBEHHON PEaKIny Ha
cynb(ar-uoH M HaOIIOAEHUE MpH3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
aszora, ¢ocdopa U UX cCoeaTUHEHNUN (BO3MOXKHO HCIIOIB30BAHKE BHACOMATEPHAIOB), 00pa3aMu a30THBIX
u ¢ochopHBIX ynoOpeHUil, momydeHue, coOMpaHUe, paclio3HaBaHHE W H3y4eHHE CBOICTB aMMuaka,
IIPOBEJICHNE KAueCTBEHHBIX peaklUWid Ha HMOH aMMOHMS U ¢ocdaT-HOH U U3yuyEHUE IMPU3HAKOB HX
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MPOTEKAHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeApl0  (BO3MOYKHO
UCTIOJIb30BaHNE BUCOMATEPHUATIOB), M3YYCHHE MOJeNell KPUCTAIUTMYECKUX PEmETOK aiMasa, rpadura,
dbymiepeHa, 03HaKOMIIEHHE € MPOLIECCOM aACcOPOLIMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTUBOras3a, MojayyeHue, COOMpaHue, pacrlo3HaBaHUe U U3YYEHHE CBOWCTB YIJIEKUCIIOTO
rasa, IpoOBEJCHHE KAYeCTBEHHBIX peaklUuid Ha KapOOHAT M CHJIMKAT-HOHBI M H3y4Y€HUE MPU3HAKOB HX
NpOTEKaHUsl,  O3HAKOMJIEHME €  TPOJAYKUMEW  CHJIMKATHOW  MPOMBILUICHHOCTH,  pEIICHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelnme HeMeTalulbl U UX COEAUHEHUS».

MeTa/ibl M MX COeTHUHEHUSI

OO0mass XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBAHMM HX TOJOXKEHUS B
Ilepuoauueckoit cucreme xumuyeckux snemeHToB J[. M. MenneneeBa u crpoeHus aromoB. CTtpoeHue
MeTauioB. MeTayuinueckasl CBsi3b M METAUIMYECKasi KPUCTAUIMUeCKasi pemérka. DJIeKTPOXUMUYECKUN
psaa HamnpsbkeHui MetamioB. dusnueckne M XUMHYECKHE CBOMCTBAa MeTayuioB. OOmme crnocoObl
nosydeHus: MetauioB. [[oHsATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3HH.
Cmnagsl (CTallb, 4yT'YH, TIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHUE B ObITY M MPOMBIIILIIEHHOCTH.

[Ilenounble MeTamibl: MoyokKeHUE B llepmommueckoil cucremMe XUMHYECKHX 3iemeHToB [ .
MemnzeneeBa, CTpOGHHE UX aTOMOB, HaXOXKJeHUE B mpupoje. dusndeckre U XMMUYECKHE CBOMCTBA (Ha
npumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HAaTpust U Kanus. [I[puMeHeHne mieIouHbIX METalJIOB
U UX COCIUHEHUHN.

[IlenoyHo3emMenbHBIE METAJUIBI MArHUM W KajdplMil: mnoJsioxkeHue B Ilepuomnueckont cucreme
xuMuueckux 3neMeHToB [I. 1. MenneneeBa, cTpoeHre UX aTOMOB, HaX0XAeHUE B npupoae. Pusnueckue
M XMMHMYECKHE CBOWCTBA MarHusi M Kajblivs. BakHeline COeTUHEHHS KaibIusi (OKCHUII, TUIPOKCHI,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuit: nonoxxenue B [lepuonnyeckoil cucteme xumudeckux anemeHToB Jl. M. Menneneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoje. DPu3nueckue M XUMUYECKHME CBOWMCTBA aJIOMHHUS.
AMdoTepHbIe CBONCTBA OKCH/IA U THIPOKCH]IA AIFOMUHHUSL.

Kene3o: nmonoxenue B Ilepmonunueckoid cucreme xumudeckux snemeHtoB JI. M. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B mpupozae. dusnyeckue U XUMHUUECKHE CBOMCTBa kene3a. OKCUABL,
ruapokcuabl 1 comu xenesa (II) u sxenesa (II1), ux coctas, CBOMCTBA U MONTy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpa3laMd METa/lIOB U CIUIaBOB, UX (PU3NYECKUMHU CBONCTBaMH, H3Yy4CHUE
pe3yJabTaTOB KOPPO3UM METAUIOB (BO3MOKHO HCIOJIb30BAaHHWE BHUJACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa Kallbliug U HATpPHUs C BOAOW (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPHAIIOB),
WCCJIC/IOBAHNE CBOMCTB JKECTKOM BOJBI, Tpollecca TOpPEHUs JKeje3a B KHUCIopoae (BO3MOXKHO
UCIONIb30BaHNE BUAEOMATEPHUAIOB), TPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIUi HAa MOHBI: MarHus,
KaJIbILIMS, aTlOMUHUs, 1TuHKa, xenes3a (1) u xenesa (II), menu (I1), HaGmroaeHne U omucaHue MPOIECCOB
OKpallMBaHUs IUJIJaMEHM HMOHAMM  HATpUs, Kajdusg M Kaiblus (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THIPOKCHAA IIMHKA,
pElIeHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHel1lne MeTasuibl U UX COSTUHEHUSD.

XuMHus M OKpYyKaoLias cpeaa

BemectBa 1 Matepuansl B HOBCEAHEBHOM KU3HU YenoBeKa. be3onacHoe MCIoib30BaHUE BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast mOMOIIs TPU XUMHUYECKUX 0XKOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolled cpeapl (mpenenbHas JOMyCTUMas KOHLEHTpanus
BenlecTs, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3€H NPH M3YYEHMHM XMMHH B 9 Kilacce OCYyILECTBIISIETCS 4Yepes
UCIIOJIb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHA, TaK U MOHITHIMA, SIBISIFOIIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.



OO1ue ecTeCTBEHHO-HAaYYHBIC TOHATHS: HAyYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHsI, aHATIN3, CHHTE3,
KIacCU(UKaIus, NePUOAUYHOCTh, HAOIIOJCHNE, IKCIEPUMEHT, MOJCIHUPOBAHUE, M3MEPEHUE, MOJECIb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOJIOTHsI, MATEPUATIBI.

@Qusuka: Matepus, aToOM, JJIEKTPOH, IIPOTOH, HEHTPOH, UOH, HYKJIHM]I, H30TOIbI, PaJJHOAKTHBHOCTb,
MOJICKYJIa, O3JCKTPUYCCKHHA 3apsj, NPOBOJHHUKH, MOJYIPOBOJHUKH, JUAICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHME BEIeCTBAa, Tra3, pacTBOP, PacTBOPUMOCTH,
KPUCTAIUTMYECKas PemETKa, CIUIaBbl, (U3MYCCKUE BEIMYHMHBI, CIUHUIBI HM3MEPCHUs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETH, 3BE3/1bI, COHIE.

Buonoeus:  portocuHTe3, IpIxaHue, Ouocdepa, IKOCHCTEMa, MHUHEpaIbHbIE yHIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTRA.

l'eoepaghusa: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE IOPOJAbI, TOJE3HBIE HCKOMAeMBbIE,
TOILTUBO, BOJJHBIC PECYPCHL.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3yueHne XMMHUHM Ha YpPOBHE OCHOBHOTO 0OLIero oOpa3oBaHUsl HAINpPaBICHO Ha IOCTHIKEHHE
00y4aroIUMHUCS JTMYHOCTHBIX, METAIpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB OCBOEHHUS Y4eOHOTro
IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs JOCTUTAOTCS B
x0/i¢ OOy4YeHHS XMMHH B €IWHCTBE Y4eOHONH M BOCIHTATEIBHON NEATEILHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU  POCCHUICKAMHU  COIMOKYIBTYPHBIMH ¥ JYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH,
MIPUHATHIMHU B O0IIECTBE MPAaBHJIAMH ¥ HOPMaMH ITOBEJICHUS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS M COITUATTM3AINH 00YUYaIOIINXC.

JluyHOCTHBIE PE3YNIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYaAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OIBITA ICITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B
YacTHu:

— MATPUOTHYECKOT0 BOCTIMTAHUSI:
[IEHHOCTHOTO OTHOIIECHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJIEeJNI0, TOHUMAHHUS 3HAYCHUS XHUMHYECKOM HAayKd B JKHM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOHW HMH(POPMAIMEH O TEPEIOBBIX JAOCTHIKEHUSX M OTKPBITHSAX
MHUPOBOH ¥ OTEUYECTBEHHOW XUMUH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U
00I111eCTBA;

— IPaKIaHCKOr0 BOCIIUTAHUA:
MIPEACTABJICHUS] O COLIMAJIbHBIX HOPMAax W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHOMCCIIEIOBATEIHCKOM,
TBOPUECKON W JpPYruxX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JEATETLHOCTH TIPH BBITIOJIHEHUH Y4YEOHBIX, IMO3HABATEIBHBIX 3a/a4, BBIMOJTHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MMPOEKTOB, CTPEMJICHHSI K B3aHMOTIOHUMAaHHUIO U B3aMMOIIOMOIIIH
B IIpOIIECCEe ATON y4yeOHOUN AeSITeNbHOCTH, TOTOBHOCTH OIEHUBATh CBOE IMOBEIECHUE W TOCTYIIKH
CBOHMX TOBApUIIEH ¢ MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHIMA
MOCTYTIKOB;

— HEeHHOCTH HAYYHOI'O MO3HAHMS:
MHPOBO33PEHUYECKHE TPEACTaBICHUS O BEIIECTBE M XHWMHUUYECKOW pPEaKlMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M COCTABIISIIOLIME OCHOBY JUIsI NMOHUMAHUSA CYLIHOCTH
HAay4YHOW KapTUHBI MHpA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C MIPUPOIHOM CpeIoil, O POJIU XMMHUH B TO3HAHUHU ITUX 3aKOHOMEPHOCTEN;
MO3HaBaTEJIbHBIC MOTHBBI, HAMPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHWUW MO XUMHUH, HEOOXOIUMBIE
I OOBSICHEHUSI HAOJIOJaeMbIX MPOIIECCOB W SBJICHHM, IMO3HABATEIbHOW, WH()OPMAIMOHHOW U
YUTATEIHCKOW KYIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOU PabOThl ¢ yUeOHBIMU TEKCTaMH,
CIIPAaBOYHOW  JINTEPATypOH, JOCTYIMHBIMH TEXHUYECKHUMH  CpEACTBaMU  HWH(OPMAIHOHHBIX
TEXHOJIOTHIA;
WHTEpEC K OOYYEHHI0O U TO3HAHWIO, JFOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHUIO, MPOCKTHOW M HCCIENOBATENbCKON JIeATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

— ¢opMupoBaHHS KYJIbTYPHI 310POBbSI:
OCO3HAHUE IIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHKE TIOCIEACTBHI U HEMPUITHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs, HApPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TpaBui O€30MacHOCTH TIPH
oOpalleHny ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U PEalbHOM JKU3HU;

— TPYAOBOI0 BOCIIMTAHMS:
HWHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO MPodecCHii M Tpyaa pa3IMdHOTO PoJia, YBAXKEHUE K TPYLY U
pe3ynbTaTam TPYIOBOM NEITEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU T10
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XHMHH, OCO3HAHHBIH BBHIOOP WHIWBUIYAIBHOW TPACKTOPHHU IPOJOJDKCHUS OOpa3oBaHUS C yUETOM
JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX WHTEPECOB H IMOTPEOHOCTEH,
YCHEIHOW Tpo(EeCCHOHATBHON ACATENHPHOCTH W PAa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBAThCS B MPoeccCHoHabHOM cpejie;
— 3JKO0JIOrHYEeCKOro BOCIIUTAHUS

9KOJIOTUYECKH 11eJIECO00pa3HOe OTHONIICHHE K MPUPOJIC KaK HCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€
CyIIIECTBOBaHMS, TOHMMAHUE IIEHHOCTH 3J0POBOTO M 0€301acHoOro odpasa >KM3HU, OTBETCTBEHHOE
OTHONIICHHE K COOCTBEHHOMY (DH3MYECKOMY M TICHXHYECKOMY 30POBBIO, OCO3HAHUE IIEHHOCTH
COOJIIOICHHsI TTPaBHJI O€30MaCHOTO TOBEACHUS NPH padOTe ¢ BEIIECTBAMH, a TaK)XE B CHTYaIUSX,
YIPOXKAOUIUX 3J0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPHUMEHATh 3HAHMS, TOJydaeMble IpPH HM3YUYCHHH XUMHH, JUIsl pEUISHUs 3ajad,
CBSI3aHHBIX C OKPY>KarOIel MPUPOIHON CPENIOM, JIJIsi MOBBIICHUSI YPOBHS KOJIOTHYECKON KYJIbTYPHI,
OCO3HAHHUS TJIO0ATBFHOTO XapakTepa JKOJIOTHUYECKUX MPOOTIEM W MyTeH WX PEIICHHsS IMOCPEICTBOM
METO/I0B XMMHH, FKOJOTUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B IIO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeILMCTHBIX pe3YJII)TaTOB BBIACISAKOT 3HAYNMBIC JUJIA (bOPMI/IpOBaHI/ISI
MHUPOBO33pEHUs 00IIeHAYYHbIE MOHATHS (3aKOH, TeOpHUs, MPHUHIIMII, TUNO0Te3a, (HaKT, CUuCTeEMa, MpoIlece,
OKCIIEPUMEHT H JIPYroe.), KOTOPBIC HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpeaMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHUN M3 3TUX MPEeIMETOB (HOPMUPOBATH MPEACTABICHUE O LEIOCTHOM HAYYHOU
KapTI/IHC MI/Ipa, 158 YHI/IBepca.HI)HI)Ie y‘Ie6HI)Ie IIGIZCTBPISI (HO3HaBaTeJII)HI)I€, KOMMyHI/IKaTI/IBHI)IG,
PEryIATUBHBIE), KOTOpble O0ecneurnBalOT (GOPMUPOBAHHE TOTOBHOCTHU K  CaMOCTOSITEIbHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM ACSTEIHHOCTH.
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
— 0a3oBble JIOTHUYECKHE JeliCTBHA:
YMeHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUSA HpI/I OCBOCHHUH 3HaHHI>'II paCKpBIBaTB CMBICJT
XUMHUYCCKUX HOHS[TI/Iﬁ (BBII[GJ'[SITB nux xapaKTepHr,Ie HpI/ISHaKI/I, yCTaHaBJ'H/IBaTI) B3aUMOCBS3b C
IPYTUMH TOHSITHSIMH), HCTOJB30BaTh MOHSATHS ISl OOBSCHEHUS OTIENbHBIX (DAKTOB U SIBICHUH,
BI)I6I/IpaTB OCHOBAaHUA H" KpI/ITepI/II/I JJISA KJ'IaCCI/I(i)I/IKaHI/H/I XUMHUYCCKUX BCIICCTB U XHUMHYCCKHUX
peaxiuii, ycTaHaBIUBaTh MPUYHMHHO-CICICTBEHHBIE CBSI3U MEXIY OOBEKTAMH H3Y4YEHHsI, CTPOHUTH
JIOTHUYCCKHUC paCCY)K)ICHI/Iﬂ (I/IH)IYKTI/IBHBIC, I[GI[yKTI/IBHI)IC, 110 aHaJ'[OFI/II/I), JeJiaTb BBIBOABI U
3aKJII0UCHUS
YMEHHME MPHUMEHSTh B IIpollecce TIO3HAHWA TNOHATUS (IpeaIMEeTHble M MeTalmpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yEMble B XUMHH, IPeoOpa3oBbIBATh MIMPOKO
MPUMEHSEMbIE B XUMHH MOJEIbHBIC MPEACTABICHUS — XUMUYECKUU 3HAK (CHMBOJ DSJIEMEHTA),
XUMHUYecKasi popMysia U ypaBHEHUE XUMHUECKON peakIK — MPU PEelIeHUH y4eOHO-TI03HaBaTeIbHbIX
3a7a4, C YYETOM 3TUX MOJECIBbHBIX INPEIACTABICHUN BBISBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE
HpI/ISHaKI/I I/ISy‘-IaCMI)IX 06’[)eKTOB — XUMHNYCCKUX BCIICCTB 1 XUMHUYCCKUX peaKHI/If/'I, BBISIBJISATH 06I_HI/IG
3aKOHOMEPHOCTH, IMPUUYUHHO-CIIEICTBEHHBIE CBS3M U IPOTUBOPEUYMS B M3Y4aeMBbIX IpoLEccax M
SABJICHUSX.

— 0a30BbIe HCCJIEA0BATEILCKHE TEeHCTBUA:
YMEHHE HCIIOJb30BaTh IMOCTABJIEHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA IIO3HAHHUSA, A TaKXKE B
Ka4ueCTB€ OCHOBBI JIA (bOpMI/IpOBaHI/ISI THUITIOTEC3bI 110 npOBepKe HpaBPIJILHOCTI/I BBICKA3bIBACMBIX
CYKJICHU;
npuoOpeTeHne OmbITa MO IUIAHWPOBAHWIO, OPTraHM3alldd W TMPOBEACHUIO  YUCHUUYCCKUX
SKCTIIEPUMEHTOB, YMEHHE HAOJIOAaTh 3a XOJOM IIPOIecca, CaMOCTOSITEIIPHO MPOTHO3UPOBATH €r0
pe3ynbTat, (GopMmynHpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yabTaTaM MPOBEIEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATh OTUYET O MIPOJICTaHHON padoTe.
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— pabota ¢ ungopmaunmeii:

yMEHHE BBIOMpaTh, AaHAJTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO Pa3IMYHBIX BUJIOB U (popMm
MPEJCTaBICHUS, TMOJIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAay4yHO-TOMYJspHas JHUTeparypa
XUMHUYECKOTO COJIEPXKAHMs, CIIPABOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLICHUBAThH
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;
YMEHHE TPHUMEHSTHh DPA3JIMYHBIE METOJABI W 3alpochl TPU TOHWCKE U orOope uHpOpManuu u
COOTBETCTBYIOIINUX JTaHHBIX, HEOOXOAMMBIX MJIsS BBIMOJHEHUS Y4eOHBIX M MMO3HABATEIHHBIX 331a4
onpeAenéHHOr0 THIA, NPUOOpETEHHE OmbiTa B O0JACTH HCIOJNB30BaHUS HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIeCHUE KYJIbTYpOH aKTHMBHOTO HCIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMAIBbHYIO (hOpMY IPECTaBICHUS UHPOPMAIUH
U WUTFOCTPUPOBATH peIIaeMble 3a/1a4l HECIOXKHBIMU CXEMaMU, JUarpaMMamu, JAPyrumMu Gopmamu
rpaduKu U UX KOMOMHAITUSIMH,
YMEHHUE MCIIONB30BaTh U aHAJTM3UPOBATH B Mpolecce Y4eOHOU M MCCIE0BATENLCKON NesTeIbHOCTH
MH(OpPMaLIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SiCTBAa M TPAHCIIOPTa HA COCTOSIHUE
OKpYKarollel IPUPOIHON CPEbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
YMEHHUsI 33[1aBaTh BOIMIPOCHI (B XOJ€ AUaliora U (Wiu) AUCKYCCHUH) MO CYIIECTBY 00CYKIaeMOM TEMBI,
dbopMynUpoOBaTh CBOM MPEAJIOKEHUS OTHOCUTENLHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4u;
YMEHUSI TPEACTABIISTh TOJYYCHHBIE PE3YJbTaThl IO3HABATEIBHOM JCSATENIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTAX; JEJaTh MPE3CHTAINIO PE3yIbTATOB BHITIOJIHEHHUS XUMUYECKOT0 IKCIIEPUMEHTA
(;1TabopaTopHOro OMbITa, JTAOOPATOPHONH PabOTHI MO HCCIEIOBAHUIO CBOICTB BEIIECTB, y4E€OHOTO
IIPOEKTA);
yMeHHsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW IIO3HABATEIbHOU H
MCCJIEIOBATEIbCKOM 1€ATENbHOCTH MPU PELIEHNH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE y4yéTa OOIIMX
WHTEPECOB M COTJIACOBaHHS MO3HUIMN (0OCYXKIeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JEWCTBUMN, ONpeAeNeHue KPUTEPUEB MO OI[EHKE KayecTBa BBITOJIHEHHOM
paboThI U ApyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUA:
YMEHUE CaMOCTOSITEIbHO OMNPENENsITh UEeIH ACSATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO JESATEIHLHOCTh, BRIOMPATh Hanboee
s exTUBHBIE CITOCOOBI pelieHrs YYeOHBIX M MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIIBHO COCTABIISATh
WM KOPPEKTHPOBATh MPEAJIOKEHHBIM aNTOPUTM JIEUCTBUI NMPU BBINOJHEHUU 3alaHUA C YyUETOM
MOJIYYeHUS HOBBIX 3HAaHUW 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHUE MOJYUYEHHOI'O PE3yNbTaTa 3asiBJICHHON 1IeJIU, YMEHHE UCIIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIIOBUH 3aJaHHH.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3ybTaTOB MO0 OCBOEHHUIO 0053aTEIBHOTO COAEPKaHUS, YCTAHOBICHHOTO
naHHOU (henepanbHO pabodeil mporpaMMoi, BBIIEISIFOT: OCBOSHHBIE 00YJAOIIMMHCS HayYHbIE 3HAHUS,
YMEHUS W CIOCOOBI JCUCTBUH, crnenuduueckue isd TPeAMETHOM o0macTu «XUMHUS», BHUIbI
JESTENILHOCTH TIO0 MOTYYSHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpETallii, MPeoOpa3oBaHUIO U IPUMEHEHUIO B
Pa3IUYHBIX YY€OHBIX U HOBBIX CHTYAITHSX.

8 KJIACC

K xonmy obydeHust B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHATHI: aTOM, MOJIEKYJIAa, XUMUYECKUN SJIEMEHT,
MPOCTOE BEILIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAsI), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHasi M MOJICKYJISIpHasi Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast JOJIsI XUMHUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJ, KUCIIOTa, OCHOBaHUE,
COJIb, AJIEKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKas peaKIus, KiIacCu(UKaIus peaKiiui:
peaKuuu COEAMHEHUS, PEaKIMU pa3NIOKEHHUs, PEaKIUU 3aMEUICHHs, peakiuu oOMeHa, dK30- H
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SHJOTEPMHUUYCCKHE PEAKIMH, TEIIOBOM A(h(EKT peakiuu, sapo aTroma, SJICKTPOHHBIA CJIOW aToMma,
aTOMHasi OpOMTalb, PaANyC aToMa, XUMUYECKas CBs3b, MOJSPHAS W HEMOJsIpHAs KOBAJICHTHAs CBS3b,
MOHHAs CBs3b, HOH, KATUOH, aHUOH, PacTBOP, MaccoBas J0Jsl BelecTBa (IIPOLEHTHAs KOHILEHTpallus) B
pacTBope;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHATH 3TU MOHATHUS IIPU
ONMCAHUU BELIECTB U UX MPEBPAILCHUN;

UCIOJIb30BaTh XWMUYECKYIO CHMBOJMKY JUIS COCTaBlieHHS (OpMyN BEUIECTB U ypaBHEHUU
XAMHYECKUX PEAKIIUN;

OIpEENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTEIEHb OKHUCIICHUS
9JIEMEHTOB B OHMHApHBIX COCAMHEHMSIX, MPUHAIJICKHOCTh BELIECTB K OMNPEIeIEHHOMY Kiaccy
coeMHEeHUN 1o (opmynam, BHI XUMHUYECKOW CBA3HM (KOBAJICHTHAs M HOHHAs) B HEOPraHHMUYECKUX
COEIMHEHUSIX;

packpsiBaTh cmbici llepuoanueckoro 3akona [I. . Menaeneesa: 1eMOHCTpUPOBATh TOHUMAHUE
NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT WX IOJ0KeHUs B Ilepmonnueckoi
CHUCTEME, 3aKOHOB COXPAaHEHUS MacChl BEUIECTB, IIOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOIO Y4ECHHUS,
3aKoHa ABOrajpo;

ONMCBHIBATh W XapakTepu3oBaTh TaOnmuuHylo (opmy Ilepmoguueckoil cHCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3iIuyaTh MOHATUS «raBHas moarpymnmna (A-rpymma)» u «mobouynas noarpymma (b-
rpymma)», Majible W OOJbIINE MEPUOMAbI, COOTHOCUTh OOO3HAYEHHUs, KOTOpble HMMEIOTCS B TaOIHIle
«Ilepuoguueckas cucrema xumudyeckux aiemeHtoB JI. WM. MengeneeBa» € 4HCIOBBIMHU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsij sipa, olIliee YHcio
3JIEKTPOHOB U pacmpeieNieHUue X MO JIEKTPOHHBIM CIIO0SIM);

KJIACCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKUE DPEAKIINU
(10 YKCITy U COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3 (DEKTY);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XMMHMUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP)KJAsl OINUCAHUE MPUMEPAMU MOJEKYISIPHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XHWMHUYECKHX
peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT X KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa Mo (opMyJie COeIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOJUTH
pacy€Thl MO YpaBHEHUIO XUMHUECKOW pEaKIIny;

MIPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTEIBHONW J1€ATENbHOCTH — aHaJU3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMATH3AIUIO, KIAaCCU(PHUKAIUIO, BBIABICHHUE MPUYMHHO-CIEICTBEHHBIX CBS3eH — AN
U3YYEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIIMH, €CTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJCITMPOBAHNE, DKCIIEPUMEHT (PEaIbHBIN 1 MBICIIEHHBIH );

ClIeIoBaTh IMpaBWJIaM MOJIb30BaHUSA XMMHMYECKOHN MOCYJoi M J1abopaTOpHBIM O00OpYyIOBaHUEM, a
Tak)Ke MpaBuUiaM OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBHUHM C WHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00PaTOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYEHHIO U COOMpPAHUIO Ta3000pa3HbIX BELIECTB (BOAOPOIa U
KHCJI0pO/1a), IPUTOTOBIIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEW pacCTBOPEHHOTO BEIECTBA,
IUTAHUPOBATh U TNPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENOued U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JTakMycC, peHon(TaNenH, METUIIOPAHK U JAPyTUe).

9 KUIIACC

K koniy oO6ydenus B 9 kiiacce mpeMeTHbIE pe3ysbTaThl Ha 6a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YJAIOIINXCS YMEHHH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUECKUX IMOHATUH: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTD,
CTENEeHb OKHCJICHUS, XMMHUYECKash PeaKlus, XUMHUECKasi CBs3b, TEIUIOBOM 3((deKkT peakuuu, Moib,
MOJIIPHBIA 00BEM, pPACTBOP, JJIEKTPOJUTHI, HEIICKTPOIHUTHI, AIICKTPOIUTUYECKAs JIUCCOIHMALIMS,
peakMu HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U HEOoOpaTUMbIE
peaKknuy, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIMH, OKUCIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE H

13



BOCCTAaHOBJIEHHE, aAJUIOTPONUsS, aM(pOTEpPHOCTb, XHMHYECKass CBsI3b (KOBAJEHTHas, HMOHHas,
METAJIJIMYECKast), KpUCTalNIMYecKasl pelETKa, KOPPO3Hsl METAJIOB, CIUIAaBbl, CKOPOCTb XMMHUYECKOU
peakuuu, npenenbHo pomycrumas konueHTpanus [1K Bemectsa;

WJUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUN U MPUMEHSTH 3TU MOHATUS IpU
OINKCaHUM BEIIECTB U UX MPEBPAILECHUN;

UCTOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJICHHS (OPMYN BEIIECTB U YpPaBHEHUH
XMMHUYECKHX PeaKiuii;

OINpEAEIATh BAJEHTHOCTh W CTENEHb OKHUCIIEHHS XUMHUYECKHX DJJEMEHTOB B COCIUHEHMSIX
Pa3INYHOI0 COCTaBa, MPUHAUIEKHOCTh BEIIECTB K ONPENCIEHHOMY KJIacCy COeMHEHUH 1o (hopMmyiam,
BUJI XUMHUYECKOW CBA3M (KOBQJIECHTHAas, WOHHAs, METa/NIN4ecKas) B HEOPraHHMYECKUX COEIUHEHUsX,
3apsil MOHA IO XMMHUYECKOH Qopmyne, XapakTep Cpelbl B BOAHBIX PacTBOpaX HEOPTaHUYECKHX
COEIMHEHUH, TUM KPUCTAIUINYECKOHN peIIETKN KOHKPETHOI'O BEIECTBA;

packpsiBaTh cMbica l[lepuoamueckoro 3akona [[. M. MenpaeneeBa W JOEMOHCTPUPOBATH €r0
IIOHUMaHMeE: ONMUCHIBATH U XapaKTepH30BaTh TabanuHyt0 Gopmy Ileproanyeckoit cUCTEMbl XUMHUYECKUX
DIIEMEHTOB: pa3iNuaTh MOHATUS «rJaBHas moxarpynma (A-rpynma)» u «mobouyHas moxarpymma (b-
rpymnma)», Majble U 00JbIlINe MePHOIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B IEPUOIUUECKOI
TabJIMLE, C YNCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi
aqpa, obllee 4MCIO UIEKTPOHOB M PACHpEAETICHUE UX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB AJIEMEHTOB M MX COECIUMHEHHUI B Mpejesnax MajblX INEpUOIOB U
IJIABHBIX MOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKUE DPEAKIINU
(Mo 4YMCIly M COCTaBYy Y4YacTBYIOUIMX B pEAaKIMM BEILIECTB, MO TEIUIOBOMY 3(PQeKTy, N0 H3MEHEHUIO
CTENEHENW OKUCIICHUSI XUMHUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMChIBaTh) oOHIME M crneuu(pUuYeckue XUMHYECKHE CBOMCTBA IPOCTBIX U
CIIOKHBIX BEIECTB, IOJATBEP)KJasl ONKUCAHUE NpPUMEpPaMH MOJEKYJISPHBIX M HMOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

COCTaBJISITh YPaBHEHUsI JIEKTPOIUTUUECKON TUCCOLMALUU KUCIOT, 1EeI04Ye U Cojel, MOJHbIE U
COKpAIllEHHBbIE YpPaBHEHUS pPEaKUMA HOHHOTO OOMEHa, YpaBHEHUS peakiuil, MOATBEPKAAIONINX
CYILIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3INYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO 0ajlaHCca 3TUX PeaKIINi;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IPOTEKaHMS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX;

BBIUHCIIATh OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa Mo (opMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOJUTH
pacuéThl 110 YpaBHEHHMIO XUMUYECKON PEAKIUH;

co0roaTh MpaBuja MOJb30BAaHUS XMMHUYECKOM MOCyNoi M 1abopaTOpHBIM OOOpYIOBaHHEM, a
TaKXKe MpaBWiia OOpalleHHsl C BEIIECTBAMHU B COOTBETCTBHM C HMHCTPYKLUHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMUaKa U
YIJIEKUCIIOTO Ta3a);

MPOBOANTh pEaKIUH, MOATBEP)KAAIOIINE KAuyeCTBEHHBIM COCTaB  pa3jMuYHbIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM IYTEM XJIOpUA-, OpOMUA-, HOJAHUI-, KapOoHaT-, GocdaT-, CHIMKaAT-, Cyabdar-,
TUIPOKCUI-UOHBI, KaTHUOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTEIBbHONW NEATENbHOCTH — aHaJIU3 U CHHTE3, CPaBHEHUE,
0000111eHNEe, CUCTEeMATU3AIINIO, BBISIBICHUE MPUYMHHO-CIIEJCTBEHHBIX CBS3€H — I M3yYeHUs CBOMCTB
BEILIECTB U XMMHUYECKHUX peaKIil, €CTECTBEHHO-HAY4YHbIE METObI IO3HAHUS — HAOIIOIeHHE, U3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIA U MBICIECHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KomnuectBo uacos
No HaunmenoBanue pa3ienoB U TeM K . R ccKite DnekTpoHHbIEe (IUPPOBHIE)
OHTPOJIHHBI PaKTHYECKH
/1 IIPOrpaMMBI 0o0pa3oBaTeIbHEBIE PECYPCHI
POrp Beero paboThI paboThI P peeyp
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHATHS
X - aKHa obiac

11 eCI/”I“l\e/I(I:/I”;OSHaHI/I: u Hn;aKTHq:CK;?I 5 2 buGnuorexa LIOK

. https://m.edso0.ru/7f41837c

IEeITEILHOCTH YeJIOBEKA
bu6mmoreka [IOK

1.2 BemecTBa 1 xuMHuuecKue peakiuu 15 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonarue 06 6 bu6mmoreka [IOK

’ OKCHIaX https://m.edsoo.ru/7f41837c
29 Bogopon.llondarue o kucinorax u 3 1 bu6mmoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopel. Ilonsitue 00 5 1 1 bu6nmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OcHoBHBIE KJIACChI 11 1 1 bubnnorexka [JOK

' HEOPTraHUYECKUX COCTMHECHHI https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I, U. MenaeseeBa. CTpoenue aToMoB. XUMHYECKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUT

[Tepuonnueckuii 3aKOH 51
31 IIepnonnueckas cucreMa 7 bubnnoreka [JOK
' XUMHUYeCKUX osnementoB [J[. . https://m.edso0.ru/7f41837c
Menneneesa. CTpoeHue aroma
XuMuueckas CBS3b.
3.2 OKHCIUTETHHO- 8 1 Brbmuotexa LIOK

https://m.edsoo.ru/7f41837¢c

BOCCTAHOBUTCIIbHBIC PCAKITUN

15



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

Hroro no paszneny 15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KomnuuectBo yacoB

OnexrponHsie (TU(POBLIC)

Ne m/mm HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero KonTposbhbie [IpakTrueckue 0GPA30BATEIBHBIC PECYPCHI
paboThI paboThl
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaKkul
11 [ToBTOpeHue u yriybieHue 3HaAHUM OCHOBHBIX 5 1 bubnmoreka [JOK
paszuenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE =~ 3aKOHOMEPHOCTU  XHMHUYECKHUX 4 bubmumoreka [IOK
peakui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JIAcCOLManusl. 8 1 1 bubnnoreka [JOK
XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
21 OO6mas XapaKTEpUCTUKA XUMHYECKUX 4 1 bubnuorexa [JOK
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
29 OO6mas XapaKTEePUCTHKA XUMHUYECKHUX 6 bubnnoreka [JOK
anemeHToB VIA-rpynnsl. Cepa u e€ coequHeHus https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHKA XUMHUYECKHIX Eubanorexa LIOK
2.3 2gZ§EEEEEHVA_prHHH' Asot, Qocdop 1 ux ! 1 https://m.edsoo.ru/L71f41a636
2.4 inﬁ:fITOB I\;(Z??S}Tfre[rrﬁ??;iepoa I/)I( ?{1\;:;;;1;“; 8 1 2 bubmorexa LOK
HX COSMHEHHS https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 25
Pa3nes 3. MeTanjibl 1 UX COeINHEHUSI
3.1 OO6mmue cBO¥CTBa METAIIOB 4 h ttpgﬁg?;‘giﬁiggﬁts%
3.2 Baxkueiiire MeTamibsl U UX COSIMHEHUS 16 1 2 h ttpgﬁg?;iﬁiﬁiggﬁfs%
Hroro mo pazmeny 20
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pasznea 4. Xumus 1 oOKpysKamomas cpeaa

4.1 BemecTBa 1 MaTepuansl B >KU3HU 4EJIOBEKA 3 Bubmmoreka HOK
' P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmzorexa HOK
3P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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