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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1Mo XMMHH Ha ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOH MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B PI'OC OO0, a taxxe Ha ocHOBe (emepanbHO padoueil mporpamMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEHIIMH MPENOoIaBaHus YIeOHOTO IpeaMera «XUMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XumMum Ja€T MpeACTaBICHUE O LENsX, OOIIel cTpaTerud 00y4eHus, BOCIUTAHUS U
pa3BUTHS OOYYAIOUIMXCSI CPEACTBAMHU Y4€OHOTO MPEIMETa, YCTAaHABIMBACT 00s3aTENbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero Mo KjaccaMm U CTPYKTYPHUpPOBaHUE MO paszienaM U
TeMaM @pOrpaMMbl [0 XHMHH, OIPEIENAECT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHIYEMYIO MOCJEI0BAaTEIbHOCTh M3YUEHHUS] XUMHUU C Y4ETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydarouxcs,
onpezenseT BO3MOKHOCTH IpeaMeTa s pealu3aluu TpeOOBaHUM K pe3yiapTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs, a TakKe TpPeOOBaHMMA K
pe3ynpraTaM OOyueHUss XMMHMM Ha YpOBHE el H3ydeHUs IpeIMeTa M OCHOBHBIX BHUJOB yueOHO-
M03HABATEIbHOMN JAEATEILHOCTH 00yUYaIOUIErocs 10 OCBOCHUIO YU€OHOTO COAEpKAHUS.

3HaHME XUMHUHU CIYKUT OCHOBOM A (OpMHUpPOBAHMS MHMPOBO33PEHMS] 0OO0YyYarolierocs, €ero
MIPE/ICTaBJICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXKHYIO pOJIb UrparoT (GopMmupyeMble XHMHEH
MIPEJICTaBJICHHSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX pelIeHus
I00aTBHBIX TTPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBOU H
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3alliid BO3MOXKHOCTEH HJIsi CaMOpa3BUTHS U  (POPMHpPOBAHUS KyJIbTYpbI
JUYHOCTH, €€ 001el n QyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUPOBAHHE MBIILIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromnxcsi, HABHIKOB
X CaMOCTOSTENbHONH Y4eOHOU NesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHUMH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCHOHATBHOU EATEIbHOCTH;

3HAKOMUT CO CIEeU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsifa Ha
€IMHCTBO TPUPOJBI U YEJIOBEKa, SABIIAETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOM rpaMOTHOCTU OOY4aIONINXCS;

croco6cTByeT (OPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUsI B O0Y4eHUU XUMHUHU 00€CleunBarOTCs CHeU(pUKON coaepKaHusl yueOHOro
MpeIMeTa, KOTOPBIi ABJIAETCS MelIaroruuecky aAanTUPOBAaHHBIM OTpakeHHEeM 0a30BOM HAYKH XUMHUHU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OImIero oO0Opa30BaHHMs OpPUEHTHUPOBAH HA OCBOCHHE
OoOy4aroUMMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHSATHA XHMHH, OCHOB HEOPraHWYEeCKOW XHUMHUU U
HEKOTOPBIX OTJEIBbHBIX 3HAUUMBIX MOHSITUNA OPraHUYECKON XUMUU.

CtpykTypa cojep:KaHus MPOrpaMMbl 10 XUMHUH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOI'O MOAX0/a K
e€ nzydeHnro. CozneprkaHnue CKJIabIBAETCA U3 CUCTEMBI ITIOHATHI O XUMHUYECKOM DJIEMEHTE U BEUIECTBE U
CHCTEMBI MOHATHI 0 XUMUYECKOH peakuun. O6e 3T CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHLIUIY
IIOCJIEJOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX NIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoaunueckoro 3akona [l. 1. MenzneneeBa kak OCHOBHOTO 3aKOHA XMMMHY;

— Y4YEHHSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PACTBOPAX.



Teoperuueckrie 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKHU MOTYYEHHBIX U OCMBICIIEHHBIX
(hakTOB, Pa3BUBAIOTCS MMOCIIEIOBATEILHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJIHSSI PYHKIIUN OOBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOMXKHOCTEM MPAKTUYECKOTO MPUMEHEHHS U TMOTY4CHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHMe TPOrpaMMBbl TI0 XHUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJISIIOLLIECH HAYYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOUW IMPHUPOJIbI, HEHHOCTHOIO OTHOILIEHHUS K
HAay4dHOMY 3HAHHUIO M METOJIaM IO3HAaHMsS B Hayke. V3ydyeHHe XUMUU MPOUCXOAUT C IMPUBICUYCHHUEM
3HAaHUW U3 paHee M3YYEHHBIX Y4eOHBIX MpenmMeroB: «Oxkpyxaromuid mupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kiacey.

[Ipy w3ydeHUW XUMHH TPOUCXOIUT (POPMUPOBAHWE 3HAHWNA OCHOB XHMHUYCCKOW HAYKH Kak
00JTaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTUYECKON NEATETHHOCTH 4YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KYyJIbTYphI. 3ajada y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHH CHCTEMBI
XUMUYECKUX 3HAHUH — BaXHEWINUX (HAKTOB, TMOHSTHM, 3aKOHOB W TEOPETUUECKHX TMOJIOKEHUH,
JOCTYITHBIX 000OIIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAayKd, B TMPHOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHUSl MPU W3YUYCHUH BEIIECTB U XUMHUYECKHX peakluil, B (OPMUPOBAHUH U Pa3BUTUU
MI03HABATEIbHBIX YMEHUN U UX MPUMEHEHUHU B yueOHO-TIO3HABATEIbHOW M y4eOHO-UCCIIE0OBATEIbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHun XMMHHM Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs Ba)KHOE 3HAUYECHUE MpUOOpenu
TaKHe LU, KaK:

— (dopMHUpOBaHHE MHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHUH, CHOCOOHON aganTUpOBaThCs K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBJIGHHOCTb OOy4YeHHMs] Ha CHCTeMaTh4yeckoe MpuoOlieHue oOyyaroumxes K
CaMOCTOSITENIbHOM TO3HABATEJNbHON JESITETbHOCTH, HAay4yHBIM METOJIaM [MO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— ofecriedyeHue  YCJIOBUH, CHOCOOCTBYIOIIMX NPHOOPETECHUIO  OOYYAIOIIMMUCS  OTIBITa
pa3HoOOpa3HOM NeATeNbHOCTH, TO3HAaHWA M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue o01el (PYHKINOHAIBHON U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM 4YHCIIE
YMEHHH OOBSCHATH U OLICHUBATH SBJICHUSI OKPY)KAIOIIET0 MUPA, UCIIOJIb3YS 3HAHUS U OIIBIT, IIOJIy4YCHHBIE
IpU W3YYEHUU XUMUU, NMPUMEHSATh UX HPU PELICHUH MPOoOJIeM B MOBCEIHEBHOW >KU3HH U TPYIOBOU
NEeSTENbHOCTH;

— (opmupoBanre y 0O0ydalOmUXCS T'YMAaHUCTHUECKUX OTHOUICHWH, MOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM JJI BBIPAOOTKU KOJOTHYECKU I1€7ecOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM CPEeibl;

— pa3BUTHE MOTHBALMU K OOYyYEHHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKMX LIEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis H
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OOmiee 4YUCIIO 4YacoB, OTBEACHHBIX JJS H3Y4YEHHS XHMHUU Ha YPOBHE OCHOBHOTO O0OIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 "yaca B HeJlen0), B 9 kinacce — 68 yacos (2
yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KM3HU YENOBEKA. XMMHS B CUCTEME HayK. Tejla U BELIECTBa.
®dusnyueckrue CBOMCTBA BEHIECTB. ArperarHoe coctosiHue BemecTB. [loHATHE O MeTogax MO3HAHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IecHus CMeCeH.

ATOMBI M MOJICKYJbl. XUMHYECKUE 3JeMEHTbl. CHUMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumudeckas ¢Gopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTeNbHas aroMHas Macca. OTHOCHTENbHas MOJIEKYNspHas macca. MaccoBas
JI0JISI XHMUYECKOTO JIEMEHTA B COCTMHECHHH.

KomnuectBo BemecrBa. Mousib. MomsipHass macca. B3anMoOCBs3b KOJMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €UHUII BenecTBa. Pacuérel mo GpopmynaM XMMUYECKUX COCTUHEHU.

dusnyeckue U XUMUYECKUE SIBIICHUSA. XUMUYECKas peakuus U e€ Mpu3HaKkd. 3aKOH COXpaHEHUS
MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kraccupukarmuss XUMHYECKHUX peakmuil (COeTuHEHUs,
pasnoKeHus1, 3aMeleHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYA0U, MpaBujiaMH paboTHI B Jab0paTopuu U mpuéMamu oOparieHus
¢ 7nabopaTOpHbIM O00OpYJOBaHWEM, W3yYeHHE W OMNUCaHWe (PU3NYECKUX CBOWCTB O0Opa3IoB
HEOPraHMYECKNX BEIIECTB, HaOMOAeHNEe (U3NUECKHX (TUIaBJICHHE BOCKA, TAsHUE JIbJIa, PACTHUPAHHE
caxapa B CTyIKe, KUIIEHHE U KOHACHCAIUs BOJbl) U XMMHUECKUX (TOpPEHUE CBEYHU, TPOKATTMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICICTBHE MeNla C KHUCJIOTOM) SBJICHUN, HAOMIOACHHE W ONHCAHHE IPHU3HAKOB
MPOTEKAHUSI XUMUYECKUX peaklnil (pa3lio’keHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI € XJIOPHIOM
Oapus, paznoxxenue runpokrcuaa Meau (1) mpu HarpeBaHuu, B3aUMOJACHCTBHUE Kejle3a C PACTBOPOM COJTH
menu (II), n3yuenue crmocoOoB paszieneHus CMECe: C TIOMOIIBI0O MarHuTa, (PHIIbTpOBAaHKE, BEITIAPUBAHUE,
TUCTUIUISILMS, XpomaTorpadus, NpoBeJeHHE OYMCTKU MOBApEHHOU coJM, HAOMIOJEHHWE M OIMUCAHHE
pe3yJbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3/IaHHE Mojeen
MOJIEKYJ (ITapOCTEPKHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — ainemMeHT U npocToe BemiecTBo. Haxoxenue
KHCIIOpOo/ia B pUpojie, GU3NYECKUe U XUMHUECKUe cBoMcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucinopoaa. CrnocoObl TONy4eHHS KHUCIOpOJa B JIA0OpaTOPUU U MPOMBIIIIEHHOCTH. Kpyrosopot
Kucnopo/a B mpupoae. O30H — aloTponHas MoAUMUKALIMS KUCIOPOa.

TemoBoit  »dpdekT XUMUYECKOW  peakuuu, TEPMOXUMHUYECKHE ypaBHEHHUS, JK30- U
SHAOTEPMHUUYECKUE peakluu. TOIIMBO: yrojib U METaH. 3arpsA3HEeHHEe BO3/yXa, YCUJICHHE MapHUKOBOTO
addekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocTtoe BemecTBO. HaxoxaeHuwe Bogopoaa B MpUpoje, (U3NYECKHE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YPaBHEHHSIM.

dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HacklieHHbIE 1 HEHACHIIIIEHHBIE
pactBopbl. PacTBopuMOCTh BeliecTB B Bojae. MaccoBasi 10Jisl BellecTBa B PacTBOpe. XUMHUUYECKHE
cBoiicTtBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B MpHUpOAE M B KU3HHU 4yeloBeka. KpyroBopoT Bojbl B
npupo/jie. 3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJI.



Knaccudukamuss  Heopranmdeckux  coemauHenuid.  Oxcunpl.  Kiaccudukanus — OKCHIOB:
cojeoOpa3syrome (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) W HecosneoOpasyromme. Homenkiarypa
oKcu10B. PU3NUECKUE U XMMHUECKHE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanms. Knaccudukanus ocHoBaHMi: MIENOYM U HEPACTBOPUMBIE OCHOBaHUS. HomeHkaTypa
OoCcHOBaHUU. PU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Knaccuukarnus kucinor. Homenknarypa kuciaot. OU3nuecKkiue 1 XMMUYECKHE CBOHCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomydenue Kucior.

Conu. Homenxknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXKAY KIacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHUEe COJAEp)KaHHUd KHUCIOpoJa B BO3[AyXe, IOJIyu€HUE, coOupaHue,
pacrno3HaBaHUE U MU3y4eHHE CBOMCTB KUCIOPOJA, HAOIIOAEHNE B3aUMOJEHCTBHS BEIIECTB C KUCIOPOJIOM
1 yCJOBHS BOSHUKHOBEHMS U MPEKpalleHUsl ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCUJOB U
ONMCAHHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pAacCllO3HABaHWE W H3Y4YEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumojeiictBue Bojoporda ¢ okcugom wmeau (II)  (Bo3mokHO — uWcCmoJIb30BaHUWE
BHJIEOMATEpUANIOB), HaOII0IeHue 00pa3L0B BEIIECTB KOJMYECTBOM 1 MOJIb, UCCIIeJOBaHHE 0COOEHHOCTEMN
pacTBOpPEHHUsI BELIECTBC pPa3IMYHOW pacTBOPUMOCTHIO, IPUTOTOBJIEHHE PACTBOPOB C OMPEIeNEHHON
MaccoOBOM J10J1el pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbIIEM )
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpPUANIOB), HCCIEA0BaHHME OOpa3lO0B HEOPraHWYECKHX BEIIECTB
Pa3IMYHbIX KJIaCCOB, HAOJIOJEHHE U3MEHEHUsI OKPACKH MHAMKATOPOB B PacTBOpax KUCIOT U LIEJIOYEH,
n3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopom cepHON KHMCIOTBI, KHCIOT C METaJUIaMU,
peakuui HeNTpaIu3aluy, OJIy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAIUIA IPYTHM
U3 pacTBOPA COJIM, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe « BaskHelnne Ki1acchl HEOPraHUYECKUX
COEIUHEHUNY.

Ilepuonuveckuii 3axkoH u Ilepuoguveckass cucremMa xuMudeckux 3jementoB JI. MW
Menpeneesa. Crpoenne aroMoB. XuMmu4YecKas CBfA3b. OKHCIMTEJIBbHO-BOCCTAHOBUTEIbHbIE
peaKuuu

IlepBble MOMBITKM KiIacCHU(UKAMU XUMHMYECKHX 3JIeMeHTOB. [loHATHME O rpynmax CXOJIHBIX
3JIEMEHTOB (LIEJOYHbIE W ULIEJIOYHO3EMEJbHbIE METalIbl, TaJOT€Hbl, WHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEPHbIE OKCH/IbI U THAPOKCUIBI.

[Tepuonuueckuii 3akoH. Ilepuomumueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneena.
KopoTkonepuoanas u JuyinHHONepuoaHas Gopmsl [lepuoauueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB /.
N. Menpeneesa. [lepuoas! u rpynnel. @usndeckuii CMbICI MOPSAKOBOIO HOMEPA, HOMEPOB Iepuoja U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX saep. M3ortombl. OnekTponsl. CTpoeHHE 3JIEKTPOHHBIX
oOosyiouek aTromMoB mepBbix 20 xumudeckux vieMeHTOB Ilepuonmueckoit cuctemsr J[. Y. Menneneesa.
XapakTepUCTUKAa XUMHUYECKOIO 3JIeMEHTa 10 ero noJjoxxkeHuto B Ilepuoguueckon cucreme . U.
Menneneena.

3aKOHOMEPHOCTM M3MEHEHMsI paJnyca aTOMOB XHMMMUYECKHUX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJNINYECKUX CBOMCTB 110 IpynaM 1 Mepuoiam.

3nauenue Ilepuognueckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XMMHYECKHX DIJIEMEHTOB [UIS
pa3BuTUsA HayKku U npakTuku. [. . Mennenees — yu4€HbIil U TpaXXJaHNH.

Xumnueckas cBs3b. KoBaneHTHas (MOJSpHAs M HENOJSpHAs) CBA3b. DJIEKTPOOTPULIATENIEHOCTh
XMUMHUYECKUX 371€MEHTOB. VIOHHas CBSI3b.

Crenenp oxucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporeccsl oxkuciaeHus u
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHIA IMHKA C
pacTBOpaMu KHUCJIOT M ILIEI0YEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOLUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHUsl, COETUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXNnpeaAMETHBIX CBA3CH NMpU M3y4YEHUU XUMHUHU B 8 KIIacCe OCYILIECTBIISIETCS 4epes3
WCIIOJIb30BAHNUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX MOHATHH, TaK U MOHATUH, SBISIOMIMXCS CUCTEMHBIMU
JUI OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYUYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO--HAyYHBbIC MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHaJu3,
CHHTE3, Kiaccu(puKamusi, MepUOJUYHOCTh, HAOIIONEHHE, SKCIIEPUMEHT, MOICIHPOBAHHE, WU3MEpEHHE,
MOJIENb, SIBJICHUE.

dusnka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU/I, U30TOMBI, PAJUOAKTUBHOCTD,
MOJIEKYNa, SJIEKTPUUYECKUI 3apsij, BEIEeCTBO, Tel0, 00BEM, arperaTHO€ COCTOSIHUE BEIEeCTBa, TIas,
(bu3nyeckue BEeIUMUNHBI, €UHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEeTHh, 3B€371b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAaEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[lepnoanueckuit 3akoH. Ilepuonmueckas cucrema xumuyeckux sneMeHToB [[. M. Menneneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB XHMHUYECKHX OJJIEMEHTOB TIIEPBBIX TPEX
MEepPUOJIOB, Kalus, KaJblUsl M HMX COCIUMHEHUH B COOTBETCTBUU C TIOJIOKEHHUEM DJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKON CBS3U. THUIMBI KPUCTANIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUIa XUMHYECKOM CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K pa3jMYHbIM KJaccaM HEOPraHWYECKUX COCIUHEHUI, TeHeTHdeckas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XuMUYECKHMX pEaKIHUil M0 pa3iMyHbIM HpHU3HaKaM ([0 YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEeKTy, MO0 H3MEHEHHIO CTEIEeHEeW OKHUCICHUS
XMUMHYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aTropa). DK30- U IHIOTEPMUYECKHE
peaxkiuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonsitne o ckopoctn xumuueckoil peakiuu. lloHarue o006 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [ToHsATHE O TOMOreHHBIX M TeTEepOreHHBbIX peakuusax. [loHaThe o KaTanuse.
[TonsitTne 0 XxumMuyeckoM paBHOBecuU. DaKTOpHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW peakuuu Hu
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCAUTENFHO-BOCCTAHOBUTENbHBIE ~ pEAKUUU,  JIJNEKTPOHHBIH  OalmaHC  OKHCIUTENbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlieHHUE YPaBHEHUN OKHCIUTEIBHO--BOCCTAHOBUTENIBHBIX PEAKIUi C
MCIOJIb30BAaHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEINEKTPOJUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALIMKM BEUIECTB C Pa3IMYHBIMU BUJIAMHU XUMHUYECKOU CBsi3H. CTENEHb IUCCOLUAIUU.
CunbHbIE U cl1abble IIEKTPOJIUTHI.

Peakuuu wnoHHOrO oOOMeEHa. YcCIOBHUS MPOTEKAHHsS pEaKUUid HOHHOTO OOMEHa, TMOJIHBIE H
COKpall€HHble HMOHHBIE ypaBHEHHMs peakuuil. CBONHCTBa KHUCJIOT, OCHOBAaHMM UM coJied B CBeTe
MPEJICTaBICHU 00 JMEKTPOIUTHUECKON aucconuanuu. KauecTBeHHbIe peakiuu Ha HOHBL [loHsATHE O
TUAPOIIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAIUTMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HeMeTaJoB (rpadurTa W amMmasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPUs), UCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW  peakuud OT  BO3MCHCTBHS  pa3lMYHBIX  (PAKTOPOB, HCCIEAOBAaHUE
AIIEKTPOMPOBOHOCTH PAaCTBOPOB BEHIECTB, INpoOIlecca JAUCCOLMAIMMA KHCIOT, MIeNoueil u  coJieit
(BO3MOXXHO HCIIOJIb30BAaHHE BUACO MAaTEPHAJOB), MPOBEICHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKAaHUs Peakiuii MOHHOrOo oOMeHa (0Opa3oBaHME OCajKa, BBIJIEICHHE raza, oOpa3oBaHHE BOJIbI),
OTIBITOB, WJUTFOCTPHUPYIOMIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUil (rOpeHne, peaKIiuu
pa3oKEHUs, COCAMHEHUS), pPAcCIO3HABaHHE HEOPraHMYECKMX BEHIECTB C MOMOIIBI0 KaueCTBEHHBIX
peaknuii Ha HOHBI, pEIICHHE SKCIICPUMEHTAIBHBIX 33/1a4.

HemeTtasibl 4 X coeTUHEHUS

OOmiass xapakTepucTHka TrajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucnenus. CTpoeHne U (PU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMUYECKHE CBOWCTBA
Ha IpUMepe XJopa (B3auMoIeliCTBHE ¢ MeTalllIaMH, HEMeTallJlaMy, 1ieio4amu). Xiaoposogopo. ComnsHas
KHCJIOTa, XAMHUYECKHE CBOWCTBA, IOJIydeHHE, TMpUMeHeHue. J[eHcTBHe XJopa W XJIOpOBOJOpOAa Ha
OpraHu3M 4YesoBeka. BakHelmme XIIopruIsl M MX HaX0XKJICHHE B TIPUPOJIC.

O6mras xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTpoeHue W (DU3NYEeCKHe CBOICTBA TPOCTBIX BEIIECTB — KHCIOPOAAa H CEpHI.
AmoTponHbie MOU(UKAIIMK KHCIOpOJa W Cepbl. XHWMHUYECKHE CBOMCTBa cephl. CepoBOJOpO,
CTpoeHHe, (U3NYecKne W XHMHUYecKHe CBOHCTBA. OKCHIBI Cephl KaK TPEACTABUTEIN KHCIOTHBIX
okcuioB. CepHasi kucioTa, ¢puU3MYecKkrue M XMMHUYECKHE cBOMcTBa (OOIIMe Kak MpeJCTaBUTENs Kiacca
KUCIOT U crneuuduueckne). XUMUYECKUE PEeaKluu, Jexkallhue B OCHOBE IMPOMBIILIEHHOTO crocoba
MOJIyYCHHUSI CEPHOM KHUCIOTHI. [IpuMeHenue cepHod KHUCIOTHL. CONMM CEPHOM KHCIOTHI, KaUYECTBEHHAs
peakuusi Ha cynbdar-uon. Haxoxnenue cepbl u e€ coeinHeHU B mpupoje. XUMHUECKOE 3arpsi3HEHHE
OKpY)KaIoIllel Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE MOKIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CrocoObI €ro MPeI0TBPAIICHHUS.

OOmas xapakTepucTuka 3meMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETNIEHU OKHUCIICHUSA. A30T, pacHpoCTpaHEeHHWE B MpupoAe, (GU3NYECKUE U XHMUYECKUE CBOMNCTBA.
KpyrosopoT azota B mpupone. AMMHAK, ero (usmueckue M XUMHUYECKHE CBOIICTBa, MOJy4YCHHE U
npuMmeHenune. Coau aMMOHUS, UX (PU3MUYECKHe MU XUMHUYECKHe CBOICTBa, nmpuMmeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MoyiydeHue, Gu3NYecKue M XUMUYECKHe CBOMCTBa
(oOmme kak mpeAcTaBUTENsl Kiacca KUCIOT U cnenuduueckue). Vcnonp3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KaueCTBE MHHEPAIbHBIX yn0oOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKPYXKAloIIel Cpeabl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JO0IW, 3arps3HEHHE BO3AyXa, MOYBBI U BoA0EMOB). Docdop,
annotponHbie Mogudukanuu docdopa, pusnueckue u xumuueckue coiictBa. Oxcupa docdopa (V) u
dbocdopHas kuciaoTa, pU3NYECKHe U XMMHUYECKHUE CBOICTBa, mosydeHue. Mcmnonwp3zoBanue ¢ochatos B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOGEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE
CTENEeHU OKHUCIIEHHs. YTIepo, aJuIOTPOIHble MOIU(UKAILIMK, pacpocTpaHeHue B Ipupoae, puznueckue
U XHUMHYecKue cBoiicTBa. Ancopbumsa. Kpyrosopor yriepoma B mpupoge. OKcuisl yriepoaa, Hx
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, ACHUCTBUE Ha KHUBBIE OPraHU3MbI, MOJydeHHE M IMPUMEHEHHE.
DKosornyeckue mpoodsieMsl, CBsA3aHHbIE ¢ OKcHoM yriepoaa (IV), runoresa rino6anbHOr0 MOTEIICHUS
KJIMMaTa, MapHUKOBBIN 3 eKT. YrosibHas KUCIOTa U €€ COJH, UX (PU3NYECKHe U XUMUYECKUE CBOWCTBA,
noJiydeHue U npuMmeHeHue. KauectBenHas peakuusi Ha kapOoHaT-uoHBL. Mcnoib3oBaHue KapOOHATOB B
OBbITY, MEJJUIIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO3HCTBE.



[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COENMHEHUSX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTUIIEH, ITAHOJI, TJIMIEPUH, YKCYCHas KUc0Ta). [IpupoHble HICTOYHUKH YTIIE€BOA0PO/IOB
(yronp, mnpupoaHblii Ta3, He(Th), NPOAYKTHI HX TNepepaboTku (OCH3UH), MX poOJib B OBITY U
IIPOMBIIITIEHHOCTU. [loHATHE O OMOJIOrMUYECKN Ba)KHBIX BEIIECTBAX: XKHUpPax, OeJKax, yriieBoJax — U HX
pOJIK B )KM3HU uesoBeKka. MaTepraibHOE €AMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEIUHEHUM.

Kpemuuii, ero ¢usnyeckue U XMMUYECKHE CBOMCTBA, IOJiydeHHME U HpuMeHeHue. CoeauHeHUs
KpemHus B mpupoje. OOmue upezncraBieHus o0 oxcuae kpemuus (IV) m kpemHHEBOH KHcnoTe.
CunukaTel, UX UCHOJB30BaHUE B OBITY, B IIPOMBILIUICHHOCTH. BaxkHelline CTpouTeIbHbIE MaTEepUaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene3o0eton. [Ipobrembl OE30TACHOTO  HCIOJIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuii sIkcnepumenm:

n3y4YeHHe 0O0pa3lloB HEOPraHWYECKUX BEIEeCTB, CBOWCTB COJITHOM KHUCIIOThI, IPOBEICHHE
KaUeCTBEHHBIX peakUuid Ha XJIOPUA-HUOHBI W HAOIMIOJEHHE MPU3HAKOB HX TMPOTEKAHMs, OIbBITHI,
oTpaxaromue (pU3M4Yeckue M XUMHUYECKHE CBOWMCTBA TaJlOTEHOB U HUX COEJUHEHHH (BO3MOXKHO
HCIOJIb30BAHME  BHJIEOMATEpUAIOB), O3HAKOMJIEHME C o0O0pa3lamMu XJOpPUAOB  (TaJIOT€HUIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJB30BaHUE BUIEOMATEPHUAJIOB),
HalOo/IeHNe Mpoliecca OOyrJIMBaHUS caxapa IMoj JACWCTBHEM KOHILEHTPUPOBAHHON CEPHOW KHUCIOTHI,
M3Yy4YEeHHE XMMHYECKUX CBOMCTB pa30aBI€HHON CEepHON KUCIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbpaT-uOH U HaONIOIEHHWE TNpHU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (U3WYECKUMHU CBOWCTBAMU
azota, ¢ocdopa U UX cCoeTUHEHNN (BO3MOKHO HCIIOJIH30BAHKME BUACOMATEPHAIOB), 00pa3iaMu a30THBIX
u ¢GochopHBIX yIO0OpeHUH, MOTydeHHE, COOMpaHHWe, PACIIO3HABAHWE W HM3y4EHHWE CBOWCTB aMMHaKa,
MIPOBEJICHUE KAUeCTBEHHBIX peakUuidi Ha HWOH aMMOHHMS U (docaT-MOH M HU3y4YEHUE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOW Aa30THOW KHCIOTHI C MeIpl0  (BO3MOXKHO
WCII0JIb30BAHME BHJIEOMATEPHANIOB), U3yUEHHE MOJENIel KPUCTAIIIMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOIIECCOM aJCOPOLMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTHBOrasa, MojiyueHue, coOupaHue, pacrio3HaBaHHE M U3y4YEHUE CBOMCTB YIJIEKHCIIOTO
ra3a, IpoBeJCHNE KAaUeCTBEHHBIX peakluid Ha KapOOHAT M CHJIMKAT-UOHBI M M3y4EHHE MPU3HAKOB HUX
MPOTEKAHUS,  O3HAKOMJIEHME C  NPOAYKUMEH  CHJIMKATHOM  TMPOMBIIUICEHHOCTH,  pELICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaxkHele HeMeTaIbl U UX COeIUHEHUSD).

MeTtanjibl M UX COeIMHEHUS

OOmas XapakTepUCTHKAa XUMUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHMHM UX IOJIOKEHUS B
[lepuoanueckoil cucreme xumuueckux aemeHtoB J[. M. MenpaeneeBa u crpoenus atomoB. CtpoeHue
MeTaioB. Merayuinyeckasi CBS3b U METAIMUecKas KpUcTauindeckas peméTka. DIeKTPOXUMHUECKUN
psaa HampspkeHW MerauioB. Du3nyeckre M XUMHUYECKHe CBOHcTBa MerTawioB. OOmme crnocoObl
noytyueHus: MetayioB. [loHATHE O KOpPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOPPO3HH.
Crnassl (CTanb, YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIICHHOCTH.

lenouynsie MeTamisl: nojoxeHue B [lepuoanueckoit cucrteme xumudeckux snemeHto . .
MenneneeBa, CTpOCHHE X aTOMOB, HaXoXkJeHHe B mpupoje. Pusnueckue U XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanusi). OKCHIIBI U TUAPOKCUIBI HATpUsl U Kanus. [I[puMeHeHne MeT0ouYHbIX METAIOB
U UX COCIUHEHUH.

[lenouHo3eMenbHbBIE METAUIbI MarHuil M Kanbluii: mnojokeHue B Ilepuonmueckoil cucreme
xuMHueckux eMeHToB [I. 1. MeHneneea, cTpoeHne nX aTOMOB, HaX0KJI€HUE B Npupoae. Puznueckue
U XUMUYECKHE CBOICTBa MarHus W Kanmblus. BaxHeilmme coeauHEeHUs Kaiblus (OKCHUI, THAPOKCH],
cosu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.



AmoMunMit: nosioxkenue B Ilepuoaunueckoit cucreme xumudeckux snemeHtoB /. M. Menneneesa,
CTPOEHHE aTOMa, HaxoXAEeHHWEe B npupojae. PU3NUECKUE U XUMHUYECKHE CBOMCTBA allOMUHUS.
AmboTepHBIe CBOWCTBA OKCH/IA U THUIPOKCHIA ATIOMUHUS.

Kenezo: nmonoxenue B Ilepronnueckoit cucreme xumuuyeckux sneMeHToB [[. M. MeHneneesa,
CTpOEHHE aToMma, HaxoxkJaeHue B npupoje. dusnueckue um XuMHUUYecKue CBOMCTBa xene3a. Okcuupl,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBONCTBA U TIOJIyUECHHE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C OOpa3lamMy METaUIOB W CIUIAaBOB, WX (U3WYECKHMHU CBOMCTBAMH, H3y4CHHE
pe3ynbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJACOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSL OKCUAA KaJlbLMsI MU HATPUS C BOAOM (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpEHUs Kejle3a B KHUCIOpoJe (BO3MOXKHO
HCIO0JIb30BAHNE BHUJEOMATEPHATIOB), IPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX pEaKIUii Ha MOHBI: MarHus,
KaJIbIIMs, allFOMUHMS, IMHKa, xkene3a (I1) u sxenesza (II1), meau (I1), HaGaroneHUe U OoMUCaHUE TIPOIECCOB
OKpalllMBaHUsl IJIAMEHHM HOHAMM HAaTpus, Kaausd M  Kajblusd (BO3MOKHO  HCIOJIb30BaHUE
BHJIEOMATEPHUANIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA AIIOMUHUSA U THAPOKCUA LIMHKA,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHeillre MeTaibl U X COeTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemecTBa 1 Marepuaiibl B MOBCEHEBHOM KM3HU 4yesoBeka. be3onacHoe HCIoIb30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas moMoIIb MpU XUMHUYECKUX 0XKOTaX M OTPABICHUSX.

XUMUYECKOe 3arps3HEeHHE OKpyKawolled cpenpl (mpeaenbHas AOMyCcTUMas KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4eCKUX IpoodiieM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasroB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).

Meosrcnpeomemmnnie ceasu

Peanuszanust MeXnpeaAMETHBIX CBA3€H MpU M3y4EHUU XUMHH B 9 Kjacce OCYIIECTBIISETCS depes
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHM, SBJISIOMIMXCS CUCTEMHBIMU
VIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OO01ue ecTecCTBEHHO-HAYYHbIE TOHATH: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CHHTE3,
KJlaccupUKanus, NepUOAUYHOCTb, HAOINIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAaHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D ()eKT, TEXHOIOTHsI, MaTepUaIbl.

®duznka: Marepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNa, JJIEKTPUYECKUI 3apsii, NPOBOJAHHUKH, IOJYIPOBOAHHUKH, JHUAJIEKTPUKU, (OTORIEMEHT,
BEIIECTBO, TeJOo, OO0BEM, arperarHoe COCTOSHHWE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJJIMYECKas pemérka, CIUiaBbl, (U3MUECKHE BEIUYMHBI, EIUHUIBI H3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COMHILE.

buonorusi: ¢otocunTe3, aApixaHue, Ouocdepa, IKocHcTeMa, MHUHEpajbHbIE yIOOpeHHs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAaeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO 00IIeT0 00pa3oBaHUs JOCTUTAIOTCS B
Xxone OOy4eHHsT XUMHH B €IUHCTBE Y4EOHONW M BOCHHMTATENILHOW NESTEIPHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU POCCUHCKMMHU  COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHU MOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPa)KalOT T'OTOBHOCTb OOYYAIOLIMXCSl PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OMbITA AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YJacTHu:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILIEHHUA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HaydHOMY
HaCJIEIUI0, TOHUMAaHUsI 3HAUE€HUsI XMMHUYECKON HayKu B JKU3HHM COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH
BIIAJIETh JIOCTOBEpHOW HH(pOpManueld O TepeloBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLMAIbHBIX HOPMaxX M MpaBWJIaX MEXKIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HMCCIe10BaTeNbCKOM,
TBOPUYECKON M APYrHUX BUJAX AEATEIbHOCTHU, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOW NEATEIbHOCTU
IPU BBINOJHEHUH Y4YEOHBIX, IO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUHM XHMHMUYECKHX OSKCIEPUMEHTOB,
CO3/IaHUM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOIIM B IPOLIECCE 3TOU
y4eOHON JAEATeNbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE NOBEJCHHWE M IOCTYNIKM CBOUX TOBapuUIEH ¢
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUN OCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM pEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJIAIOIINE OCHOBY AJIS IOHMMAHHS CYIIHOCTU Hay4HOU
KapTUHBl MHpa, NpPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS HPUPOIbI, B3aUMOCBS3AX
4eJIOBEKA C IIPUPOIHOU CPENlOi, O POJIM XUMHH B ITO3HAHUM dTUX 3AKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIEC HA MI0JIy4€HHE HOBBIX 3HAHUHM [0 XUMHUH, HEOOXOAUMBbIE
i OOBSICHEHUS HaONIONAaeMbIX IIPOLECCOB U SIBICHUH, I03HABAaTEIbHON, HMH(MOPMAIMOHHON H
YUTATENIbCKOM KyJIBTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMHU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeACTBaMHU UH(DOPMAIIMOHHBIX TEXHOJIOTHf;

UHTepeC K OOY4YEHHI0O M IO3HAHHIO, JII0OO3HATENBHOCTh, TI'OTOBHOCTh M CHOCOOHOCTh K
caM00Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENILCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4)(popMHPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHHE ILIEHHOCTH >XKM3HH, OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3/I0pOBBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOIEHHS TPABUII O€30IaCHOCTHU MPH OOpaIlieHun
C XMMMYECKMMHM BELIECTBAaMU B OBITY U pealbHOM )KU3HH;

5)TpynoBoOro BocnuTaAHUA:

MHTEpEC K MPAKTUYECKOMY M3y4YEHUIO NMpodeccuil 1 TpyJaa pa3IudHOro poja, yBaXKeHHUe K Tpyay U
pe3yibpTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHUCIE Ha OCHOBE NPUMEHEHMS NMPEIMETHBIX 3HAHWH IO
XMMUH, OCO3HAHHBIN BBIOOp HHIAMBHUIYAIbHON TPACKTOPHUHM MPOJOJDKEHHsT 00pa3oBaHUs C Y4ETOM
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JUYHOCTHBIX MHTEPECOB U CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH,
YCIEIHON Mpo(decCHOHANIHONW AEATENbHOCTH M Pa3BUTHS HEOOXOJWMBIX YMEHUH, TOTOBHOCTB
aJlanTHPOBATHCS B MPO(PECCHOHAIBHOM Cpene;

6)3K0/10rH4ecKOro BOCIUTAHUS:

9KOJIOTMYECKU LIE€JIECO00pa3HOE OTHOLIEHUE K MPUPOJAE KaK MCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ CyLIeCTBOBaHMUS, MOHUMAHHUE LIEHHOCTH 3JI0pOBOro M 0Oe30macHoro oOpasa KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U ICUXUYECKOMY 3/0pPOBbIO, OCO3HAHUE IICHHOCTHU
coOmoIeHns TpaBuil 0E30IacCHOTO TOBEACHHSA NpH paboTe C BEIIeCTBAMH, a TAaKXKE B CHTYaIlHUsX,
YTPOKAIOIIKX 370POBbIO U KU3HU JIFOJIEH;

CIOCOOHOCTH TIPHMEHSATh 3HAHWS, IOJIydaeMble NPH HM3YYEHUH XWUMHUH, U1 PEUIeHus 3aiad,
CBSA3AHHBIX C OKPYXAOLIEeW NPUPOJHON CpPEeNoM, Ul MOBBIIIEHUS YPOBHS JKOJOTHYECKOW KYJIbTYpHI,
OCO3HAHHUS TJIOOAJTBHOTO XapakTepa SKOJIOIMYEeCKUX NpoOsieM M IMyTed HX peleHUs MOCpPEeACTBOM
METO/IOB XHMHH, 3KOJOTUYECKOTO MBIIIJICHHUS,, YMEHUS PYKOBOJCTBOBATHCS MM B IO03HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeAMETHBIX pe3YJIbTAaTOB  BBIACNAIOT 3HAaYMMble Uil (DOPMHUPOBAHUSA
MHPOBO33pEHHUs 00IIeHayYHbIEe MOHATHS (3aKOH, TEOPHsl, MPUHIINI, rUNoTe3a, (Gakr, cucrema, mpolecc,
SKCIEPUMEHT M JpPYroe.), KOTOpble HCIOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MIpeaMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHUW U3 3TUX MpPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOU
KapTUHE MHpa, M YHHBEpcalbHble Yy4yeOHble JAelcTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIE,
pEerylnaTUBHBIE), KOTOpble oOecneunBarOT (HOpPMHUPOBAaHME TOTOBHOCTH K  CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM eATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3soBble 1ornvyeckue geicTBus:

YMEHHS HCIOJIB30BaTh INMPUEMBI JIOTUYECKOTO MBIIUICHHUS IIPU OCBOCHMM 3HAHUM: PAacKpbIBAaTh
CMBICJI XUMHYECKUX TMOHATHH (BBLAEIATh UX XapaKTEpHble NPU3HAKU, YCTAHABJIMBATh B3aHMMOCBS3b C
APYrUMH TOHATUSMH), HUCIOJB30BaTh MOHATUA AN OOBACHEHMsI OTICIbHBIX (DAaKTOB M SIBIECHHUH,
BbIOMPATh OCHOBAHUSA U KPUTEPUHU Ui KIAcCUPUKALMM XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIMM,
YCTAQHABJIMBATh IMPUYMHHO-CIIEJCTBEHHBIE CBS3M MEXJIY OOBEKTaMH H3Y4€HUs, CTPOMUTH JIOTHMYECKUE
paccyxJeHus (MHIyKTUBHBIE, 1€ JyKTUBHBIE, II0 QaHAJIOT'MH), 1eJ1aTh BBIBOIbI U 3aKJIFOUYEHUS;

YMEHHE MPHUMEHATh B IMpolecce IO3HAHWS NOHATUS (IPEeIMETHbIE W MeTalpeJMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENU, UCIIOJIb3yEeMble B XMMHUHU, IPe0OPa30BbIBaTh LIMPOKO IPUMEHSIEMbIE
B XMMHUHU MOJEJIbHBIE MPEICTABICHUS — XUMUUECKUI 3HAK (CUMBOJ 3JIEMEHTa), XUMHUUecKas Gpopmyia u
ypaBHEHHE XHMHUYECKOM pEaKkLUuu — MpU PELICHUH y4eOHO-TO3HABaTEIbHBIX 3ajad, ¢ y4ETOM 3THUX
MOJCIBHBIX IPEACTaBICHUM BBIABIATh W XAPAaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKM H3y4aeMbIX
O0OBEKTOB — XMMHUYECKHMX BELIECTB W XUMHYECKUX pEaKLUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U U IPOTUBOPEYNS B U3y4aeMBIX IIpOLIeccax U SABICHUSIX.

Ba3oBble nccienoBarebCcKkue 1eiCTBUSA:

YMEHHE HCIIOJb30BaTh IOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIIOTE3bl IO TPOBEPKE IPABUIBHOCTH BBICKa3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHMIO, OpraHU3alMd M MPOBEICHUI0 YUYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJO0M IHIpoIlecca, CaMOCTOSITEIbHO MPOTHO3HPOBATH €ro
pe3yabTar, (GOopMyIUpoBaTh OOOOIIEHUS M BBIBOJBI 10 pe3ylbTaTaM IPOBEIEHHOIO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora c undpopmanueii:
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yYMEHHE BBIOUpaTh, AHAIM3UPOBATH U UHTEPIIPETHPOBATH HHPOPMAIIUIO PA3IUIHBIX BUIOB U (hopM
MIPEJICTaBJICHMS, MOJIy4aeMYyI0 U3 Pa3HBIX UCTOYHHKOB (HAyYHO-TIOMYJSPHAS JTUTEpaTypa XUMHUYIECKOTO
COJIepKaHUs, CIIPaBOYHBIC TIOCOOMS, pecypchl MHTepHeTa), KpUTHUECKHA OIICHUBATHh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TMPUMEHSATh DPA3JIMIHBIE METOJBI W 3alpOChl MPU TOUCKE W oTOOpe WHpOpMaIUu |
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJMMBIX JUIS BBITIOJHEHHS YYeOHBIX M IT0O3HABATEIHHBIX 3a/1a4
OTpENeNEHHOTO THIA, MPHOOpPETeHHWE OombiTa B OONAaCTH  HWCHOJB30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBJAJCHUE KYJIbTYpOH aKTUBHOTO WCIOJB30BAHUS Pa3IMYHBIX
MTOUCKOBBIX CHUCTEM, CaMOCTOSITEIILHO BHIOMpATh ONMTHMAIBHYIO (GOPMY MpeICcTaBiICHHUsS WHOOPMALUU H
WUTIOCTPUPOBATh pelIacMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMamMu, JIpyruMu (popmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE UCTIOIb30BaTh M aHAIM3UPOBATH B TPOIIECCe YISOHOH U MCCIIeI0BATEIBCKOM NeSTEIbHOCTH
WH(OPMALIMIO O BIUSHUU TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SMCTBAa W TPAHCIOPTa HA COCTOSHUE
OKpY’Karolel NPUPOTHOU CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbI€ TelCTBHUS:

YMEHHUS 3a/laBaTh BOIPOCHI (B X0J€ AWaiora W (WU) TUCKYCCHH) TO CYIIECTBY OOCYXIaeMOu
TeMBbI, (POPMYIIMPOBATH CBOU MPEJIOKEHIS OTHOCUTEIHHO BBITIOJHCHHS ITPEITIOKESHHOM 3a/1a9H;

YMEHHS TPEJACTABIATh TOJYICHHBIE pPE3yIbTaThl TO3HABATCILHOW JEATCIHHOCTH B YCTHBIX H
MMACBMEHHBIX TEKCTaX; JIEJIaTh IMPE3CHTAIUIO0 PE3yIbTaTOB BBIMTOJHEHUS XHMHYECKOTO ASKCIEPHMEHTA
(JrabopaTtopHOTO OTBITa, JAaOOpPATOPHON pPabOTHI IO WCCIECTOBAHUIO CBOWCTB BEIIECTB, Yy4EOHOTO
MIPOEKTA);

YMEHHSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH MO3HaBaTEeNbHON U
HCCIIEIOBATENIbCKON JESITEIbHOCTH TMPU PEHICHUHM BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa OOMIMX
MHTEPECOB M COIJIACOBaHUS TMo3uluil (oOcyxkIeHus, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJUHAIMS COBMECTHBIX JACWCTBUI, OMpEleeHHEe KPUTEPUEB IO OIEHKE KauyecTBa BBIOJHEHHOU
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENbHO OIpeAesaTh LEIu JesATeNIbHOCTH, IUIAaHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJMPOBaTh M IpU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AEATEIbHOCTH, BHIOMpATh Hambojee
s dekTUBHBIE CIOCOOBI pelIeHNs Y4eOHbIX U MO3HABATENIbHBIX 337a4, CAMOCTOSITENIbHO COCTABJIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM ACUCTBUM NMPHU BHINOJHEHUH 33JaHUN ¢ Y4ETOM MOJIy4EHUs
HOBBIX 3HaHUI 00 wH3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIMIX, OLEHUBATH COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeyiaraéMble B YCIOBUU 3aJaHHI.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yabTaTOB 10 OCBOCHHIO 00S3aTENILHOTO COAEP)KAHUS, YCTAaHOBJIEHHOTO
JTaHHOU (enepalbHON padoueil mporpaMMou, BBIIEIAIOT: OCBOCHHbIE 00YYaIOIIUMHUCS HAayYHbIe 3HAHUS,
YMEHHUSI ¥ CIOCOObI IeHCTBUH, crienuduueckue i MpeaMeTHON 00nacTi «XUMHUSD», BUABI A€ITEIbHOCTH
M0 TIOJYYSHHUIO HOBOTO 3HAHMSI, €r0 MHTEPHpETAINH, MPEoOpPa30OBaHUIO M MPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

K xonimy oOyuyenus B 8 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaxaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSTUNA: aTOM, MOJIEKYJa, XUMUYECKHI 3JI€MEHT,

IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OHOPOAHAS U HEOJAHOPOJHAs), BaJICHTHOCTH,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYIsIpHas Macca, KOJHYECTBO BEIIeCTBa, MOJb, MOJSIpHAs
Macca, MaccoBasi JIOJiI XUMHUYECKOTO JJIEMEHTa B COCAMHEHHMH, MOJISIPHBIM O0OBEM, OKCHUI,
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KHCJIOTa, OCHOBAHHWE, COJIb, 3JIEKTPOOTPULATEIBLHOCTb, CTEIEHb OKHCIEHUS, XUMHUYECKas
peakuus, Kiaccu(UKanus peakuuid: peakluu COCOUHEHUS, PeaKIUH pa3jiokKEeHUs, PEeaKUuu
3aMeIICHHUs, PEaKIIUl 00OMEHa, 3K30- U YHJ0TEPMUIECKUE PEAKLIUH, TeIJIOBOH 3(h(ekT peakuuwu,
PO aToMa, AIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTaNb, paJnyC aTOMa, XUMHUYECKasl CBA3b,
MOJISIpHAs U HENOJsIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PacTBOP,
MaccoBas J10J1s1 BELECTBA (MPOLIEHTHAs! KOHIIEHTPALMsl) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKHUX MOHSATHA W TPUMEHSATH 3TH TMOHSITHS
IIPY OITMCAHWH BEIIECTB U UX MPEBPAIICHU;

WCIOJb30BaTh XMUMHYECKYI0 CHMBOJIKY JUIsl COCTaBJICHUS (POpMyJ BEIIECTB M YpaBHEHHIA
XUMHUUYECKUX PEAKIIMIL;

OTIPEENIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEHEHb OKUCIIECHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, MPUHAJUICKHOCTh BEIIECTB K OIpPENEIEHHOMY KJlaccy
COCMHEHUN 10 (QopMysnaM, BHUJI XUMHUYECKOW CBs3UM (KOBWJIGHTHAass W HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

packpsiBaTh cmbici [lepuomanueckoro 3akona J[. WM. MengeneeBa: IeMOHCTPUPOBATH
MOHUMaHHUE MEPUOTNIECKOI 3aBUCUMOCTH CBOMCTB XUMUYECKHUX DJIEMEHTOB OT MX ITOJIOKEHUS
B Ilepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHHsS] MaccChl BELIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO Y4YeHHUs, 3aKOHa ABOTajipo;

OTMCHIBATh M XapakTepu3oBaTh TaOimuHyro (opmy Ilepromudeckold CHCTEMBI XHMHUYSCKHAX
AJIEMEHTOB: Pa3IMyaTh MOHATHUS «TJIaBHasl moArpynna (A-rpymnmna)» U «moOo4YHas MOArpyIMma
(b-rpymnma)», manbeie U OoJbLINE MEPHOIbI, COOTHOCUTH O0O3HAUYEHHUS, KOTOPbIE HMEIOTCA B
tabmune «llepuoandeckas cuctema xumMudeckux anemeHToB [[. 1. MeHneneeBa» ¢ YuCIOBBIMH
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U 3apsij sAapa, oOuiee
YHCIIO 3JIEKTPOHOB M pacpe/iesieHue UX MO JIEKTPOHHBIM CII0SM);

KJIaCCU(PUIIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHNYEeCKHe BEIECTBA, XUMUUECKUE pPeaKLun
(TI0 YKCTy M COCTaBY YYaCTBYIOIIMX B PEAKITUHU BEIIECTB, IO TEIIOBOMY 3P heEKTY);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEUIECTB PAa3IMUYHBIX KIACCOB,
MOATBEpK/as ONUCAaHWE MPUMEPaMU  MOJEKYJISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIINii;

MIPOTrHO3UPOBATh CBOIICTBA BEIIECTB B 3aBHCUMOCTH OT HX KaueCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKIX IIPEBPALICHUI B PA3JIMUHBIX YCIOBHIX;

BBIYHCIISATE OTHOCHUTENIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MAcCCOBYIO JOJIIO
XMMHUYECKOTO JJIeMEHTa Mo (opMylie COEIAWHEHHUS, MAacCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN PEaKIuu;

MIPUMEHSITh OCHOBHBIE OTEPALINU MBICIIUTEIHHON JESITENbHOCTH — aHAIU3 U CUHTE3, CpaBHEHUE,
0000111eHIe, CUCTEMaTH3aIUI0, KIACCU(PUKAIUIO, BBISIBJICHUE TPUUYUHHO--CIIEICTBEHHBIX CBs3EH
— JUIsl U3YYEHUS CBOWMCTB BEIIECTB M XMMHUYECKUX PEAKIIMi, eCTECTBEHHO-HAyYHbIE METObI
MO3HAaHUST — HaOMIO/IeHHWe, U3MEpeHHe, MOJCTUPOBaHUE, OJKCIEPUMEHT (peanbHbId U
MBICIICHHBIH );

ClIeIOBaTh MpaBUJIaM TOJIb30BAHKS XUMHYECKOH MOCYyA0N U Jab0paTOpHBIM 000pyIOBAaHUEM, a
TaK)Ke MpaBUJIaM 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMH TIO BBITIOJTHEHHIO
nab0paTOPHBIX XUMHUUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomopoa M KHUCJIOPOJA), NMPHUTOTOBJIECHUIO PACTBOPOB C OIpeNeN€HHOW MaccoBOM Joiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TPOBOJUTH XMMHUYECKHE OKCIEPUMEHTHI IO
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pacIo3HaBaHWIO PACTBOPOB IIENOYEHl M KHCIOT C IIOMOLIGI0 HMHAUKATOpPOB (JIAKMYC,
¢beHondTanent, METUIOPAHXK U APYTHE).

K konmy oOy4yeHnus B 9 kijacce mpeaIMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y OOyHAIOIINXCSA YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KAaTHOH, aHHWOH, TIPOCTOE  BEIIECTBO, CJOXXHOE  BEIIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCICHHUS, XMMHUYECKas peaklus, XUMHUYECKas CBS3b,
TEIUIOBOH 3(h(eKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP, FICKTPOJIUTHI, HEITICKTPOIUTEHI,
AJIEKTPOJUTAYECKAS JIUCCOLMAIMSA, PEaKIUU HOHHOTO OOMEHa, KaTaiu3aTop, XUMHYECKOE
paBHOBecHe, OOpaTUMble W HEOOpaTHMble pEaAKIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
peaKki, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE ¥ BOCCTAHOBJICHHE, aJJIOTPOIIUS,
aMm(doTepHOCTh, XUMHUUECKAsI CBA3b (KOBAJECHTHAs, HOHHAsS, METAJNINYECKasl), KpPUCTAJUTMIECKas
peméTka, KOppo3usi METaUIOB, CIUIABbl, CKOPOCTb XHMHYECKOW peakiuu, TpeaeabHO
nonyctumas konueHTpanus [1JIK Bemectna;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSATUM W MPUMEHSTH 3TU TOHSITHUS
TIPU OTIMCAaHUH BEIIECTB U MX MPEBPAIICHUI;

WCIIOJb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJII COCTaBieHUs (OPMYJT BEIIECTB W ypaBHEHUU
XUMHUYECKUX PEAKIIHiL;

OTIPENIETSATh BAJICHTHOCTh W CTENECHb OKHCJICHHS XUMHYECKHUX D3JIEMEHTOB B COCIMHECHHSIX
Pa3IMYHOTO COCTaBa, MPUHAMIEKHOCTh BEMIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHHM MO
dhopmynam, BHI XUMAYECKON CBsI3U (KOBAJICHTHAs, HIOHHAS, METAJUTMYECKas) B HEOPraHUUECKUX
COEIMHEHUSX, 3aps] MOHA M0 XMMHUYEeCKo (opmyrne, xapakTep cpeabl B BOAHBIX pacTBOpax
HEOPraHMYECKNX COCANHEHUH, TUI KPUCTAIUNINYECKON PEIIETKN KOHKPETHOTO BELIECTBA;
packpsiBaTh cMbich [lepumoandeckoro 3akona JI. M. MenpgeneeBa u JI€MOHCTPpHpPOBATH €ro
MOHMMAaHKe: OIMHUCHIBaTh M XapakTepus3oBaTh TabnuuHyo ¢opmy llepmoanueckoil cuctemsl
XMUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHasl noArpymnmna (A-rpynmna)» u «modoyHas
noarpynna (b-rpynmna)», maneie U 6osblliMe MEPUOMABI, COOTHOCHTH 0003HAYEHUS, KOTOPHIE
UMEIOTCS B NEPUOAMYECKON TabnuIle, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB
XMMHYECKUX AJIEMEHTOB (COCTaB U 3aps] spa, o0lee YUCIO MEKTPOHOB U paclpeesieHue ux
[0 DJEKTPOHHBIM CIJIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
3JIEMEHTOB M MX COEIMHEHMI B NpeJenax MajblX IEpUOJOB U IJIAaBHBIX MOATPYII ¢ Y4ETOM
CTPOEHHMS X aTOMOB;

KJIaCCU(PUIIMPOBATH XUMUYECKHE HIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE PEAKIIUU
(Mo uuClly W COCTaBy Y4YacTBYIOIIMX B pEaKlMU BEIIECTB, MO TemIoBoMy 3(]dexty, mno
W3MEHEHHIO CTENeHEeH OKUCIEHUS! XUMUYECKIX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOMIME M crenu(UuYecKue XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOATBEPKAAsl ONMCAHUE MPUMEPAMHU MOJIEKYJISPHBIX U UOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUSI JIEKTPOJIUTHUECKOW TUCCOIMAIIMN KUCIIOT, IIEJI0YEe U COJe, MOIHbIe
U COKpalmléHHBIE YpaBHEHUS peakuuid HOHHOTO OOMEHa, ypaBHEHHUS  peakiuii,
MOATBEPXKIAIOIINX CYIIECTBOBAHUE TE€HETHMYECKOM CBSI3M MEXKIY BEIIECTBAMHU PAa3JIMYHbBIX
KJIacCOB;

pacKkpbIBaTh  CYIIHOCTb  OKHUCIWTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIHMI  MOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii,
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MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BO3MOXXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHUH B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO DJIEMEHTa M0 (GOpMyJie COCIUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKInu;

coOroaTh MpaBuIIa MOJIb30BAHUS XHMHYECKON TOCYI0N 1 1ab0paTopHBEIM 000pyI0BaHUEM, a
TaK)Ke MpaBuiia OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBHITIOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OTBITOB IO TMOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJIUTh PEAKIMHU, TMOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pPa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOPHA-, OpOMUA-, MOAUI-, kKapOoHaT-, docdar-, cumukar-,
cynb(ar-, THAPOKCHI-WOHBI, KATHOHBI AaMMOHHMS M HWOHBl H3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIE OTIE€pAIlUU MBICITUTEIILHON JIeATEILHOCTH — aHaJIM3 U CUHTE3, CPAaBHEHHUE,
0000111eHIE, CHUCTEMATU3aIMIO, BBISIBJICHUE MPUUYUHHO-CICJACTBEHHBIX CBS3€H — NIl U3yUEHUS
CBOWCTB BEMIECTB W XUMHUYECKUX PEAKIHA, €CTECTBEHHO-HAyYHBIE METOJIbl TO3HAHHUSI —
HaOII0ZICHUE, U3MEpPEHNE, MOICTMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).

15



16



		2023-09-26T15:41:13+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МУЛЬМИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ВЫСОКОГОРСКОГО МУНИЦИПАЛЬНОГО РАЙОНА РЕСПУБЛИКИ ТАТАРСТАН"




