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Conep:xaHue padoueii MporpaMmbI

1. TlosicHuTeNbHAS 3aIHCKA.
2. ConeprkaHue yueOHOTO TIPEMETa (10 200am 00yyeHuUsl).
3. [Mnanupyembie 00pa3oBaTEIbHBIC PE3YIIBTATHI:

— JIudHOCTHBIE PE3YBTATHI,
— MeranpenmeTHble pe3yabTaThl;
— IlpenmertHble pe3yabrarsl (no 200am 00yueHus).

4. Temarryeckoe/TIOypoOYHOE TUIAHUPOBAHKUE YIeOHOTO TPEMETa C ONpPEAEICHHEM OCHOBHBIX BHIOB
y4eOHOU JEATETBHOCTH, SIEKTPOHHBIX (HMHU(PPOBBIX) 00pa3oBaTeIbHBIX PECYPCOB, BHIOB U (OpPM
KOHTPOJIS, C YKa3aHHEM KOJIIMYECTBAa 4acOB, OTBOAMMBIX Ha OCBOCHHME KaKIOW TEMBI, pasjela
(ne155€MCst npunosicenuem k paboueil npocpamme, YmeepHcoaemes OmoenbHbiM JIOKAIbHbIM AKIMOM
MAOY «COLL Ne 9y).

Tpunosicenue k ocnoeHoli 0bpazosamenvHou npozpamme ocHo8Ho20 06wezo oopaszosanus MAOY « COLL Ne 9»
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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma mo XMMHH Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTABIEHA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepalbHOW paboueit
IIPOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHLENIUM NpEenojaBaHus y4yeOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX opranu3anmsix Poccuiickoir @eneparium.

[IporpaMMa mo xumMuu Aa€T MpeAcCTaBICHHE O LelsIX, oOmieil crpareruu oOydyeHwus,
BOCIHUTAHMUSI W Ppa3BUTUSA OOy4alOUIMXCA CpPEACTBAMH y4eOHOro NpeaMeTa, YyCTaHABIMBAET
00s13aTeNbHOE TPEIMETHOE COJCpXKaHUE, MPEIyCMaTPUBAET pacHpeiesieHHe €ro o Kiaccam Hu
CTPYKTYpUPOBaHHUE I10 pa3fesiaM U TeMaM MpOorpamMMbl 110 XMMHHM, ONPEAEISIET KOJINYECTBEHHbBIE U
KAueCTBEHHbIE XapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEeMYIO IOCIIEeJOBATEIbHOCTh H3Y4YECHHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaroInXCs, ONMPEAeIsieT BO3MOXKHOCTH TpEeaMeTa U peau3aliiuu
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW TPOTpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a TaKKe TPEOOBaHUN K pe3ysibTaraM OOy4eHHs XUMUU Ha YPOBHE
1enei M3ydeHHWs MpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YI€OHOTO COICPIKAHMSL.

3HaHWEe XMMHU CIYXXHT OCHOBOH At (pOpMHUPOBAaHUS MHUPOBO33PEHUSI OOYYAIOIIETOCS, €ro
MPEJICTABJICHU O MaTepUaIbHOM €IUHCTBE MHpA, BAXHYIO POJIb UIPaloT (GopMHUpyeMble XHUMHEH
IIPEJCTABICHUS O B3aUMOIIPEBPAILEHUSAX SHEPrHMHd U 00 HBOJIOLMM BELIECTB B NMPHPOJE, O MYTAX
pelieHns ri100aabHBIX IPOo0JIeM YCTOMUNBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPbEBOM, SJHEPTE€TUUYECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3/IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peajM3allid BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMHPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUIEHUS M TBOPUECKHUX CHOCOOHOCTEH oOywarommxcs,
HAaBBIKOB UX CAMOCTOATEIbHONW y4eOHOH NesATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HaKOMHT CO CHeUHU(UKON HAydHOTO MBIIIJICHHS, 3aK/IabIBa€T OCHOBBI LIEJIOCTHOTO B3IJIsAJa
Ha €IUHCTBO NIPUPOJBI U 4YEJIOBEKAa, SIBISETCd OTBETCTBEHHBIM JTanoM B (HOpPMHUPOBAHHUH
€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YyUaIOIINXCS;

CIOCOOCTBYET (POPMUPOBAHHIO IEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHHSIM,
K IIPUPOJIE, K YeTIOBEKY, BHOCHT CBOM BKJIAJl B HKOJIOTHUECKOE 00pa30BaHUE 00yUaIOIINXCS.

JlanHble HampaBiieHUST B OOYYEHMM XUMHUHU OOECHEeYMBAIOTCS CHEUUPHUKON coaepkaHus
y4eOHOro mpenMera, KOTOpBIM SBISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHEeM 0a30BOit
HayKH XMMUHU Ha ONPEEIEHHOM JTare €€ pa3BUTHS.

Kypc xuMuuM Ha ypoBHE OCHOBHOIO 0OIIero o0pa3oBaHHsS OpPUEHTHPOBAH Ha OCBOCHHE
OoOy4arolMMUCS CUCTEMBI TNEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB HEOPraHMYECKON XMMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrpykTypa copepikaHUs HpOTrpamMMbl 1O XHUMHUU C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja k e€ uzyuenuto. CozneprkaHue CKIaJAbIBAETCS U3 CUCTEMBI IIOHATUN O XMMHUYECKOM JIEMEHTE
U BEIIECTBE W CHUCTEMbl NOHATHA O XuUMHUYecKoW peakiuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO
OpPraHM30BaHbl IO MPHUHIMITY MOCIEAOBATEIHLHOTO DPAa3BUTHUSl 3HAHMM HA OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
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— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IPEeCTaBIICHUH 00 AIIEKTPOIUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HAHMS pacCMaTPUBAIOTCS HA OCHOBE OSMIMPUYECKH TMOJIYYCHHBIX W
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO YPOBHSI K JAPYrOMY, BBIIIOJIHSS
GyHKIIMU OOBACHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYCHUSI U3y4aeMbIX BEILIECTB.

OcBoeHHE TIpOrpaMMBbl TI0 XHMHU CIIOCOOCTBYeT (OPMUPOBAHUIO TPEICTABICHHUS O
XUMHUYECKOM COCTaBISIOIIEH HAydyHOM KapTHUHBI MHpa B JIOTUKE €€ CHCTEMHOW NPUPOIbI,
LIEHHOCTHOTO OTHOILLIEHHUs K HAy4YHOMY 3HAaHHUIO M METOJaM IO3HAaHWS B Hayke. M3yueHue xumuu
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHEE M3YUCHHBIX YUEOHBIX MpeameToB: «OKpykaroumi
Mup», «bronorus. 5—7 xknacce» n «Dusuka. 7 Kimacey.

[Ipy u3yuyeHUU XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUNA OCHOB XMMHUYECKOM HAYKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NIEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMITOHCHTOB MHPOBOW KYJBTYpHI. 3a/1a4a y4eOHOro IpeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYCCKUX 3HAHUN — BaKHEHIMX (HAKTOB, MOHSATHHA, 3aKOHOB M TEOPETUYCCKUX IMOJIOKCHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HaAyKH, B IPUOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHMSI MIPU U3YYEHHUU BEIIECTB U XUMUYECKUX pPEakiui, B GOPMUPOBAHUH U PA3BUTHU
MO3HABATEIIBHBIX YMEHUW W UX TPUMEHEHHMH B  y4eOHO-TIO3HABATEIbHOW H  y4eOHO-
HCCIIE0BATENIbCKON JesATeIbHOCTH, OCBOCHHH IMPaBUJI 0€30MMacHOr0 OOpalleHHs C BEIIECTBAaMHU B
IOBCEITHEBHOMW KU3HU.

[Ipy w3yyeHMH XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS Ba)KHOE 3HAUCHUE
MPUOOPETN TaKUE 11T, KaK:

— (opMupoBaHUE HHTEIUICKTYAIbHO Pa3BUTON JHYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHITHIO PEIICHUM, CIOCOOHON alanTUpOBaTHCS K OBICTPO
MEHSFOUIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTh OOy4Y€HHUSI Ha CHCTeMaTH4ecKoe TMpHOOIIeHHe OoO0yJarommxes K
CaMOCTOSATENIbHON TMO3HABATEIILHOW NEATEbHOCTH, HAyYHBIM METOJaM TO3HaHHS, (HOPMHUPYIOUTUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUH;

— o0ecrnieyeHrue YCIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYyYalOIMIMMUCSA —OIMbITA
pa3HOOOpa3HOW NeATeNbHOCTH, MO3HAHUS W CaMOTO3HAHMS, KIIFOYEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl Pa3JIMYHBIX BUJOB JI€ITEIbHOCTH;

— (dopmupoBanue oOmeld (GyHKIIMOHAILHON W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHUCJIe YMEHHUI OOBSACHITh U OIEHUBATDH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIOJIB3Ysl 3HAHUS U OIIBIT,
MOJIy4E€HHBIE TIPU U3YUYCHUU XUMUH, IPUMEHATh UX MPH PEIICHUHU MPOOJIeM B MOBCETHEBHOM KU3HU
U TPYJOBOM J1€ATENbHOCTH;

— (QopMupoBaHue y OOydYaOIMMXCS TYMAaHHCTHUYECKHUX OTHOIIECHWW, TOHUMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUM JUISI BBIPAOOTKH DKOJIOTHYECKH II€JIeCO00pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM AEATEILHOCTH B IESX COXPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH MPUPOTHON CPEBI;

— pa3BUTHE MOTUBAIIMU K O0YYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO HA
OCHOBE yCBOGHHS OOIIEUeTIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOGUIIS U
HAIpPaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHUsl.

ConepxaHue TaHHOM y4yeOHOM NHporpaMMbl peanu3yeT NPUHIMIBI M 3a7a4d OCHOBHOM
o0pa3oBaTebHOM TporpaMMbl OCHOBHOTO o60miero obpaszoBanusi MAOY «COI Ne 9» ¢ yderom

porpamMm, BKIIIOUEHHBIX B €€ CTpYKTypy. Comeprkanne y4eOHOro MpeaMeTa MOXKET pean30BbIBAThCS
B PA3JIMYHBIX (POpMax, MIPOBOAUMBIX, B TOM YHCIIE, U BO BHEYPOUHOE BpEMSI.

Ipunooicenue k 0CHOBHOU 0OPA306aMENLHOL NPOZPAMME OCHO8HO20 00w e20 obpaszosanus MAOY « COLL Ne 9»
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Pabouast mporpamma MO3BOJISIET YYUTEIIO MCIONb30BaTh €€ KaK B YCIOBHUSX TPAJAULMOHHOU
KJIACCHO-YPOYHOM CHCTEMbI, TaK M JUIsl JUCTAHIIMOHHBIX (OPM M CaMOCTOSTEIBHOTO H3Y4EHHUS
npeaMera oOydJaroIMMUCS Pa3HBbIX YUYEOHBIX BO3MOXKHOCTEH, HAXOMSIIUXCS B Pa3HBIX JKU3HEHHBIX
CUTYaIUIX [IPU HAJTMYUU HEOOXOAMMBIX TEXHUUECKHUX CPEICTB.

OrneHuBaHUE pE3yNbTAaTOB OCBOCHHS JIAaHHOW y4eOHOH MporpamMMbl OCYIIECTBISIETCS Ha
OCHOBE KOMILJIEKCA JOKYMEHTOB, PEINIAMEHTHPYIOIIUX CUCTEMY OLIEHKH JOCTH)KEHHUS TUIaHUPYEMbIX
pesynbraroB ocBoenust OOIT OO0 MAOY "COLI Ne 9".

TemaTtnueckoe/moypoyHOe IUJIAaHUPOBAHUE YUYEOHBIX 3aHATHH O(OpMIIsSeTCs OTIEeNbHBIM
JIOKaJbHBIM akToM. OHO COAEP)KUT HAa3BaHUE TEM, Pa3/eoB, BUbl yIeOHOU AEATEIbHOCTH, BHJIBI U
(hopMBI KOHTPOJIS, 3IEKTPOHHBIC (ITM(POBBIE) 00pa30BaTEIBLHBIE PECYPCHI, 00bEM YaCOB.

OO1iee YUCIIO YacoB, OTBEAEHHBIX IS M3YyYCHHS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 4yaca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIO).

Tpunosicenue k ocnoeHoli 0bpazosamenvHou npozpamme ocHo8Ho20 06wezo oopaszosanus MAOY « COLL Ne 9»
Pabouas npoepamma yuebnoeo npeomema «Xumusy,5-9 rnacc
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COJEPKAHUE ObYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHM B )KM3HU YeJIOBEKAa. XMMHUs B CUCTEME HayK. Tena u BellecTsa.
dusnuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTostHue BemiecTB. [loHaTHE 0 METO/aX MO3HAHUs B
xuMuu. Yucrele BeniectBa U cmecu. CriocoObl pa3eieHus: cMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3J1eMEHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENBbHAs aTOMHast Macca. OTHOCHUTENbHAsSI MOJIEKYJIsipHast Macca. MaccoBast
J10JI1 XUMHUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Mosib. MossipHass macca. B3auMocBsA3b KoiMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €TUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHH.

dusnyeckue M XUMHYECKHME SBJICHUS. XHUMHUECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAaHEHHUS MacChl BeLIECTB. XHUMHUYecKue ypaBHeHUs. Kiaccudukamuss XUMUYECKHX pPeakIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH IOCYAOHM, IpaBwiaMu paOOThl B JIabopaTopuu M HpuéMamu
oOpamieHusi ¢ Ja00OpaTopHBIM OOOpPYHOBAaHWEM, HU3YYEHHE U ONHUCaHHE (PUIUYECKUX CBOWCTB
00pa3lloB HEOPraHMYECKUX BEIECTB, HaONoJeHHe (u3nyeckux (IUIaBJIEHUWE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KUIIEHHE M KOHJEHCAlUs BOJbI) M XMMHUYECKHX (TOpEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKM, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJIEHMM, HAOJOJIEHUE U
ONMCAaHNE IPU3HAKOB NPOTEKAHUS XMMHMUYECKHX pPEaKUMH (pas3okKeHHe caxapa, B3aUMOJCHCTBHE
CEepHOM KHUCIIOTBI € XJOpuIoM Oapus, pasioxeHue ruapokcuna meau () mpu HarpeBanum,
B3aUMO/ICCTBHUE kene3a ¢ pacTBopoM coiu menu (ll), n3yuenue crocoOGoB pasneneHusi cMeceil: ¢
MIOMOUIbI0 MarHuTa, (UIbTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALMUSA, XpoMmaTorpadus, NpoBeICHHE
OUHCTKH TIOBAPEHHOW coONM, HAOIIOJEHHE U ONHCaHHE pEe3yJIbTAaTOB MPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHUE MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopol — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxpaenue kucimopona B mpupone, pU3NYECKUE M XUMHYECKHE CBOMCTBa (peakluu TOPEHHs).
Oxcunpl. [lpumenenune kuciaopoma. CrocoObl TMONy4eHHUs KHUCIOpoJa B JIAOOpPaTOpUU H
NpOMBIIIIEHHOCTH. KpyroBopoTr kuciopoga B mpupoae. O30H — aIoTponHas MOIUPHUKAIHS
KHCIIOpO/Ia.

TemnoBoit »d¢dekr XuMHYEeCKOH peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bogopon — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupoje, Gpusuieckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoaydeHus. KucnoTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pacrBopurens. PactBopel. HacelmeHnesle u
HEHACBIIIEHHbIE PACTBOPBI. PacTBOpuMOCTh BemecTB B BoJe. MaccoBast 10J1 BEIleCTBa B PacTBOPE.
Xumuyeckue cBorcTBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOAE W B KU3HM YEIOBEKA.
Kpyrosopot Bozsl B ipupoie. 3arps3HeHHE NPUPOAHBIX BO. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Ipunooicenue k 0CHOBHOU 0OPA306aMENLHOL NPOZPAMME OCHO8HO020 00w e20 oopaszosanus MAOY « COLL Ne 9»
Pabouas npoepamma yuebnoeo npeomema «Xumusny,5-9 rnacc
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Knaccudukanmst Heopranmueckux coeauHeHuid. Oxcuapl.  Knaccudukanus OKCHAOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasywmue. HomeHkmarypa
okcu0B. duznyeckne U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanus oOcHOBaHMM: INEIOYHM UM HEPACTBOPUMBbIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®dusznueckue M XHUMHYECKHE CBOMcTBa ocHoBaHui. [lomydenue
OCHOBAaHHI.

Kucnorsl. Knaccudukanus kucnor. Homenxiatypa kucinor. dusnyeckue W XUMHUYECKHE
cBoricTBa kuciot. Psg akruBHoctu metaiuioB H. H. bekerosa. [lonydenue Kucior.

Conu. Homenkiarypa coseil. @uznueckue U XUMUYECKUE CBOMCTBA colieil. [lomyuenue comnen.

['eneTnyeckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEAeNCHUE COAEpKaHMs KHUCIOpoJa B BO3AyXe, MOJyueHue, coOupaHue,
pacrmo3HaBaHHEe W M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIO/IEHHWE B3aUMOJACHMCTBHS BEUIECTB C
KHCJIOPOJIOM M YCJIOBHMSI BO3HHUKHOBEHHS M TMpEKpalleHus TopeHus (mokapa), 03HAKOMJIEHHUE C
oOpa3iamMu OKCHJIOB U ONKMCAHHUE WX CBOWCTB, MOJyUYECHUE, COOMpaHUE, PACIIO3HABAHNE U U3YYCHUE
CBOKMCTB Bojiopoaa (TopeHue), B3aumojehcTBue Bomopona c¢ okcumom wmenu (1) (Bo3mokHO
WCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HaONIoJeHHe O00pa3loB BEUIECTB KOJIWYECTBOM | MOIb,
HCCIICIOBAaHNE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTBIO, TPUTOTOBIICHHE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM JOJIEM pAacTBOPEHHOIO BEIIECTBA, B3aUMOAECHCTBUE BOIBI C
MeTaiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPUANIOB), UCCIICIOBAHHE
00pa3I0B HEOPTraHMYECKHX BEIIECTB PAa3IUYHBIX KIACCOB, HAONIOJEHUE W3MEHEHHUS OKpPACKH
MHIMKAaTOPOB B pacTBOpax KHUCIOT W IIenoued, u3ydeHue B3aumojencTBus okcuzaa menu (ll) c
pacTBOPOM CEpPHOM KHCIIOTHI, KHCIOT C MeETa/llaMH, PEaKIUid HeWTpalu3aluu, IOoJydYeHne
HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO METajljla JPYyrMM M3 PacTBOpa COJIM, pELIEHUE
SKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COEAMHEHUIN.

Mepuoauueckuii 3akon u Ilepuognueckass cucrema xumMudeckux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XUMHYeCKas CBs3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIacCHU(PHUKAIUM XMUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
3J€MEHTOB (IIETIOYHBIC U IIETOYHO3EMENIbHBIC METAJUIbl, TaJOTe€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa xumuueckux anemMeHToB /Jl. 1. Menneneesa.
Kopotkonepuoanas u niuHHONEpUoAHas Gopmbl [leproaudeckoil CHCTEMBI XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa. Ilepuonsl n rpynmnsl. PU3HMYECKUH CMBICH HOPSAIKOBOTO HOMEPA, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siep. M3oTomnbl. DnaekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
o0oouek atoMoB mepBbix 20 xumMudeckux meMeHToB [leproandeckoit cucremsl J[. . Menneneesa.
XapakTepucTuKa XMMUYECKOTO 3JEMEHTa MO €ro mnojoxeHuro B Ilepumonnueckoi cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca arOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U MEPUOaaM.

3nauenue [lepumoanueckoro 3akona u Ilepuoguyecko CUCTEMBI XMMHUYECKUX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [{. 1. MeHneneeB — yu€HbIN U rpakJaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (TIONSIpHASI ¥ HETIOJSIPHAS) CBSA3b. DJIEKTPOOTPHUIIATETILHOCTh
XUMHUYECKUX 3JIeMEHTOB. VlOHHas CBS3b.
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Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakunu. Iporneccsl okucienus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHue o0paslioB BEUIECTB METAJUIOB U HEMETAJIJIOB, B3aMMOAECHCTBHE THAPOKCHIA LIUHKA C
pacTBOpaMH KHMCIIOT M LIEJIOYEH, TPOBEIEHUE OMBITOB, WILIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaKlUil (TOpEeHUe, peakliuu pa3yioKeHUs, COETUHEHMS).

Mesicnpeomemmunle ceazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3YYEHUN XMMHM B 8 KJIACCE OCYILIECTBIISIETCA Yepe3
UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAYyYHBIX IOHATHHM, TaK W IOHATHH, SBIAIOIIUXCS
CUCTEMHBIMU JIJIs1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OOm1re ecTeCTBEHHO--HAYYHBIC MOHATUS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, KJaccu(uKalus, NepuoAUYHOCTb, HAOII0ICHUE, SIKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE.

®dusuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, DJIEKTPUUYECKHIA 3apsil, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, pU3HUecKue BeIUUNHBI, €IMHHUIIBI U3MEPEHUS, KOCMOC, IUIaHeThl, 3BE3/1b1, CONHLIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOTAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKust

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuueckux anemeHToB J1. 1. Menneneesa.
CrpoeHne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB INEPBBIX TPEX
NIEPUOJOB, KaJIWs, KaJbLUd M HMX COCIUHEHUN B COOTBETCTBUU C IIOJIOXKECHHEM DJJIEMEHTOB B
Ileprognueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTH CBOMCTB BEIIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BUJ1a XMMHUECKOH CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOpraHMYeCKUX BeIecTB. XMMUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIIUXCS K Ppa3IUMYHbIM KJIaccaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYeCKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHMX peaklUuid MO pa3iuyHbIM IpHU3HaKaM (IO YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3((EeKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHHS
XUMHUYECKHUX 3JIEMEHTOB, IO 0OPaTHMOCTH, 10 YYAaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUECKUE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[TonsiTe o ckopoctu xumuueckod peakuuu. IloHsarue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKHUX peakiusax. [IoHsITHEe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [loHsaTue o karamuse.
[lonsTie 0 XMMHUYECKOM paBHOBecUU. PaKTOPHI, BIUAIOIINE Ha CKOPOCTh XUMUYECKOW PEAKIMU U
M0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH, JJIEKTPOHHBIA  OajaHC  OKHUCIIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIEHHE YPABHEHMM OKHCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust AIEKTPOJUTUUECKON UCCOLMAIMU. IJIEKTPOIUTHI W HEDJIEKTPOJHUTHL. KaTHOHBI,
aHUOHBI. MeXaHW3M IHCCOLMALNN BEUIECTB C PA3IMYHBIMHA BHJAMH XUMHUYECKOH CBs3u. CTEreHb
mucconranui. CUIIbHBIC U CIIa0bIe 3JEKTPOIUTHI.

Peakiium noHHOro oOMeHA. YCJOBUS NMPOTEKAaHUS peaKkIUid HOHHOTO OOMEHa, MOJHBbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBa KHCJIOT, OCHOBAaHMWA M COJIEH B CBETE
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MIPEACTABICHUI 00 AJIEKTPOIUTHICCKON arcconnanyu. KauecTBeHHbIC peakiiuu Ha HOHBIL. [ToHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEJISIMUA KPUCTAITUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAILJIOB
U HeMmeTauioB (rpadura W anamasa), CIOXKHBIX BEHIECTB (XJOpUIa HATpHs), HCCICIOBAaHUE
3aBHCUMOCTH CKOPOCTH XUMHUECKOW PEAKIIMU OT BO3JCHCTBUS PA3TUYHBIX (PaKTOPOB, UCCIICAOBAHHE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IIpOLlECCa IUCCOLMALMU KHUCIIOT, ILIEJIOYEed U coyel
(BO3MOKHO HCIIOJIB30BaHUE BUAECO MAaTEPUAJIOB), IPOBEICHUE OIBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MIPOTEKaHUs peakluii HOHHOTo oOMeHa (00pa3oBaHUe OCaj/ika, BIJICICHHUE ra3a, 00pa3oBaHue BObI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peakuuu pasjioKEHUs, COEIAMHEHHUs), paclO3HABAHME HEOPraHWYECKUX BELIECTB C IIOMOILIBIO
KAaueCTBEHHBIX PeaKIUii Ha HOHBI, pelIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaiibl M MX coeJHHEHUS

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucieHusa. CtpoeHue U (u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB. XHUMHUYECKUE
CBOMCTBa Ha TMpuMepe XJopa (B3aUMOJEHCTBUE C MeTaUIaMH, HEMETaJUIaMH, IeJ04YaMHu).
XnopoBogopon. ConsiHas KHUCIOTa, XMMHYECKHE CBOWCTBA, MOJlyueHUe, mpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJAOPOJAa Ha OpraHuM3M uejoBeka. BakHeiine XJopuabl U UX HaAXO0XKJICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka siemMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEGHHS aTOMOB,
XapakTepHble cTeneHu okucieHuss. CrtpoeHue U (U3MYECKHE CBONCTBA MPOCTBIX BELIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOITHBIE MOIU(UKALINN KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA CEPBHI.
CepoBoniopoJi, cTpoeHue, (pU3nueckre U XuMuieckue cBoicTBa. OKCHABI Cepbl KaK MPeICTaBUTENIN
KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (U3MYECKHMe M XHMHUYECKHe CBoOiicTBa (oOmiue Kak
IPEJCTaBUTENS KJlacca KHUCIOT M clequdHuecKue). XUMHUECKUE pPEeaklnu, JIeXkallde B OCHOBE
MIPOMBIIIJIEHHOTO CHoco0a MoiyyeHus cepHo KucnoThl. [Ipumenenue cepHoil kucinorsl. Comau
CEpHOIl KHCJIOThI, KaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupoje. XUMHUYECKOE 3arpsi3HEHNE OKpYXKarolel cpebl COeTUHEHUIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEeI0TBPAIIECHUS.

OO6mass xapakrepuctuka »3ieMeHTOoB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTETIEHU OKHUCIIEHUs. A30T, pacCpOCTpaHEHUE B MpUpoe, Gru3nueckue 1 XuMHUYECKHe
cBoiicTBa. KpyroBopor azora B mpupoge. AMMHAK, €ro (uU3M4Yeckue M XHUMHYECKHE CBOMCTBA,
nojyyeHue U npumeHenue. Coin aMMOHHUSA, UX (PU3NYECKHE U XMMUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHbI aMMOHHUS. A30THas KWCJIOTa, €€ MOoJlyueHue, (QU3ndYeckue U
XUMHUYECKHe CcBOMCTBa (0OImMe Kak MpeacTaBUTeNsl Kiacca KHCIOT U crenuduueckue).
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX yIOOpeHHH. XHMHUYECKOe
3arps3HEHUE OKPY’KaIOLIeH Cpeabl COeTMHEHUAMHU a30Ta (KUCIOTHBIE JOXK/HU, 3arpsa3HeHne BO3yXa,
MoYBBI ¥ BOA0EéMOB). Docdop, amnorponHbie Moaudukanuu docdopa, Gpuzndeckne 1 XUMHUIECKUE
ceorictBa. Oxcun dochopa (V) u dochopHas kucnora, Quznyueckrne W XUMHUUYECKHE CBOMNCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPATBHBIX YI0OpEHUH.

OOmas xapakrepuctuka osieMeHTOB IVA-rpynmbel. OcoO€HHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. YTJIEepoJ, aJJIOTPONHbIE MOAU(DUKAINK, PacHpOCTPAHEHUE B
npupojie, pu3NUecKrue W XUMHYECKHue CBoWcTBa. AnmcopOums. KpyroBopor yriepoma B mpupoje.
Oxcuapl yriaepona, ux (u3nyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJyYCHUE W TMPHUMEHEHHE. DKOJOTMUYECKHE MpoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoma (I1V),
TUNOTEe3a I00aTbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢pdexT. YrompHas kuciaora u e€ coiu,
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ux (usnueckue U XMMHUYECKHE CBOWMCTBA, MOJNy4YeHUE M NpuMeHeHHe. KadecTBeHHas peakuus Ha
kapOoHat-moHbl. Mcrnonb30Banne kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIUICHHOCTH U CEIIBCKOM
XO35UCTBE.

IlepBoHauyaibHble MOHATHA 00 OpPraHMYECKMX BEIIECTBAX KAaK O COECJUHEHUSAX YIiepoja
(MeTaH, 3TaH, 3TWIEH, alETUJICH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). IIpuposHble UCTOUHUKU
YTJIEBOAOPOAOB (Yroib, MPUPOIHBINA ra3, HEPTH), IPOAYKTH UX mMepepaboTKu (OEH3WH), UX POJIb B
ObITYy W TpOMbIIICHHOCTU. [loHATHE O OMOJOrMYECKM BaXKHBIX BEIIECTBAX: JKUpPax, Oenkax,
YII€BOJaX — M HUX pOIM B JKM3HU YEJIOBEKa. MarepualbHOE €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COCIUHECHUN.

Kpemuuid, ero ¢pusndeckue 1 XUMHUUECKUE CBOWCTBA, MOIydeHHe U puMeHenne. CoequHeHus
KpemHHs B mpupoze. Ob6mme mpexacraBieHuss o0 oxcune kpemaus (V) um KpeMHUEBOW KHCIOTE.
CunMkatel, MX HCHOJb30BaHHME B OBITY, B NPOMBIIIJICHHOCTH. BaxHeWne CcTpouTenbHbIe
MaTepualbl: KepaMHuKa, CTEeKJIO, ILIeMEHT, OeToH, xene300eroH. IIpoGiembl Oe3zomacHOro
HCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3l0B HEOPraHMYECKHUX BELIECTB, CBOWCTB COJSHOM KHCIOTBI, IMPOBEACHUE
KayeCTBEHHBIX PEAKIMH Ha XJOPHUJ-MOHBl M HAOJIIOJCHUE IMPU3HAKOB HX HPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYECKHe W XHUMHUYECKHE CBOWCTBA TAJIOI€HOB M WX COCAMHEHUH (BO3MOYKHO
WCIIOIb30BAaHUE BHUCOMATEPUATIOB), O3HAKOMJIEHME C oOOpaslaM XJIOPHAOB (TaJOre€HHUIOB),
O3HaKOMJIGHHE C oOpasumamMu cepbl M €€ COelIMHEHMsIMH (BO3MOXKHO  MCIIOJIb30BaHME
BUJIEOMATEepPHAJIOB),  HAOMIOJEHHWE  Tpolecca  OOYyrJMBaHMS — caxapa  MojA  JACHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YE€HHE XHMHUYECKHX CBOMCTB pa30aBIEHHON CepHOM
KHCIIOTBI, IPOBEJCHHE KadeCTBEHHOM peakluu Ha cyiab(ar-uoH W HaONIoJIeHHE IpuU3HaKa eé
NPOTeKaHMs, O3HAKOMJIEHHE C (U3MYECKHMMM CBOMlcTBaMHu a3o0Ta, (ochopa U HUX COEAMHEHHM
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEpUANIOB), 00pa3llaMu a30THBIX U (ochHOpPHBIX YHAOOpEHMIA,
MoJIy4eHue, coorpaHue, paco3HaBaHUE U U3y4yeHUE CBOWCTB aMMHaKa, IPOBE/IEHNE KaUeCTBEHHbIX
peakuuii Ha HOH aMMOHHUS U (ochaT-uOH U U3YyUEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOI KHCIIOTHI C MEIbl0 (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
U3yuyeHue MojeJed KpHUCTAIUIMYECKUX pemEToK aimasa, rpadura, QymiepeHa, 03HaKOMIIEHHE C
MPOLIECCOM  aICOPOLIMU  PAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOra3a, MoJyuyeHue, coOupaHHe, paclio3HAaBaHWE M H3YYEHHME CBOICTB YTIJIEKUCIOro Tasa,
MIPOBE/ICHUE KAUYeCTBEHHBIX pPEaKUUil Ha KapOOHAT M CWJIMKAT-MOHBl M M3Y4YE€HUE NPU3HAKOB HUX
IIPOTEKAaHUsA, O3HAKOMJIEHME C NPOAYKIMEW CHJIMKATHOM  IPOMBIIUIEHHOCTH, PpELICHHE
SKCIIEPUMEHTAIbHBIX 33/a4 10 TeMe «BaxkHel1e HeMeTalljIbl ¥ X COeIMHEHUS.

Metanabl M UX COeIMHEHUS

OOm1ast XapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH MX IOJIOKEHUS B
Ilepnonnueckoir cucreme xumuuyeckux odiaeMeHTOB J[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
Crpoenne wetauioB. Meramindyeckass CBsI3b M MeTallIM4ecKas KpUCTalIMdyecKas pemérka.
DIJIEKTPOXUMHUYECKUH Pl HAPSOKEHUW MeTauioB. Ou3nueckrne 1 XMMHYECKUE CBOKMCTBA METAJIIOB.
OOmme cnocoObl mody4deHuss MeTaioB. I[loHATHE O KOpPpO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTajb, YyryH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIIEHHOCTH.

[Ilenounbie MeTaibl: TToJ0keHue B [lepuoanmdeckoi cucteMe Xxumudeckux snemeHToB 1. M.
MeneneeBa, CTpO€HUE UX aTOMOB, HaXO0XJIECHHUE B Npupoje. PU3nuecKue U XUMUIECKUE CBOMCTBA
(Ha npuMepe Hatpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHne 1eno4yHbIX
METAJUIOB U UX COEOUHEHUMN.
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[IlenoyHO3emMeNbHBIE METAJUIBI MarHUM W Kaiblui: moJjioxkeHue B [lepuoanueckoil cucreme
xumuueckux snemeHToB . M. MeHnaeneeBa, CTpoeHHME HUX AaTOMOB, HAaxOXAEHUE B MPHUPOJIE.
du3nyecKre 1 XUMUUECKHE CBOMCTBA MarHus U Kajablivsa. BaxkHelme coeTuHeHUs KanbInus (OKCHUI,
TUAPOKCHI, COJIN). JKECTKOCTB BOIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomMunauii: nosoxenne B Ilepuomuueckoit cucrteMe xuMuueckux »diemeHtoB . U.
MeneneeBa, CTpOCHHE aToMma, HAaXOXJeHUE B mpupoge. Puznueckue M XUMUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH/IA ATFOMUHHUSL.

Keneszo: nonoxenue B [lepuonuueckoit cucreMe xumuueckux aemeHToB /1. . Menneneena,
CTPOCHHE aToMa, HaxoXKJeHue B mpupojae. Pusnveckne U XUMHUYECKHE CBOMCTBA xkene3a. OKCHIIbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nosyueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMHi METaJUIOB M CIUIABOB, UX (PU3MYECKMMH CBOWCTBAMH, U3yUYCHHE
PE3yNbTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BUJECOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/Ia KAJIBIIUS U HATPHS C BOAOW (BO3MOKHO MCITOJIb30BAHHUE BUICOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJIbI, IpoIlecca TOPEHUs >Kejae3a B KHUCIOpoJe (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHAJIOB), IMPU3HAKOB IMPOTCKAHUS KA4YECTBEHHBIX PEaKIMi Ha HOHBI:
MarHus, KaJbIus, aTfoMUHUs, IuHKa, kee3a (1) u sxenesa (1), mequ (1), HabnroaeHue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH MOHAMHU HATPHUA, Kajdus U KaJblus (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), UCCeAOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U THAPOKCHA
IIMHKA, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHEeHIIe MeTaIbl K UX COCTMHCHHS.

XuMus U OKpy:KamoLas cpeaa

BemectBa u Marepuanbsl B TOBCEIHEBHOW >KM3HM 4YeloBeKa. be3zomacHoe HCHob30BaHUE
BEILIECTB U XUMUYECKHUX Peakiuii B ObITy. [lepBast moMoIp mpyu XMMUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKalolleil cpeapl (MpeienbHas AOMYyCTHMAas KOHIEHTpPALs
Beniects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEPUATIBI).

Mescnpeomemnmnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepes
WCIIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBIISIOMIMXCS
CUCTEMHBIMU JJIS OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mue ecTecTBeHHO-HAYYHbIC MOHTHS: Hay4YHBIA (DakT, TUMOTE3a, 3aKOH, TEOPHs, aHAIHU3,
CUHTE3, KIaccu(ukaIus, mepuoInIHOCTh, HAOII0eHIE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHHE,
MO/ICJTb, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOTHSI, MATEPHAIIHI.

®dusmka: wmarepusi, aToM, OJJIEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHUI, W3OTOIIHI,
PaaNOaKTUBHOCTb, MOJIEKYJIA, HIEKTPUUECKUHN 3apsijl, IPOBOJHUKH, TOJYIPOBOJHUKH, IUIIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHHUE BEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTbD, KPUCTAINIMUECKAS PEIIETKA, CIIIaBbl, (PU3UUYECKUE BEIIMUUHBI, €AMHUIIBI N3MEPEHUS,
KOCMHYECKOE€ MPOCTPAHCTBO, TIIaHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MHUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATIBI, TOPHBIC MOPOIBI, MOJE3HBIE MCKOIAEMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MIPOrPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHus JOCTUTAIOTCS
B Xoi€ OOydYeHHs] XMMHU B €IMHCTBE Y4E€OHOH M BOCIIMTATEIBHOW JESTEIHHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMH POCCUMCKHMU COIMOKYJIBTYPHBIMH H JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
NPUHATHIMU B OOILIECTBE MpaBWJIaMH W HOPMaMu I[OBEACHUS M CIIOCOOCTBYIOT Tpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U PACLIMPEHUE OIbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIE/INI0, TOHUMAHUS 3HAUCHHSI XUMHUUECKOW HayKH B )KU3HU COBPEMEHHOTO O0IECTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW HH(pOpManmeid O NepeaoBBIX MAOCTHKEHHSIX W OTKPBITUSAX MHUPOBOM H
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaKIaHCKOT0 BOCIIMTAHMA:

MIPEJICTABICHMS O COLMAIbHBIX HOPMaX M MpPaBUJIaX MEKIMYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE,
KOMMYHHMKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HCCIea0BaTEIbCKOM,
TBOPUYECKOHN U APYTUX BHJAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM NEATEIbHOCTH
IpHU BBINIOJHEHWU Y4YeOHBIX, TO3HABAaTENLHBIX 3ajad, BBIMOJHEHHH XUMHUYECKHX SKCIIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOILY B IIpOLiEcce ATOU
y4eOHOU MeATeIbHOCTH, TOTOBHOCTH OILICHHMBATh CBOE MOBEJEHUE W TOCTYNKH CBOMX TOBApHUIIEH C
MMO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHHUS O BELIECTBE M XUMHUYECKOW pEaKlMH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JJII IOHUMAHMS CYITHOCTH HAyYHOU
KapTUHBI MHUpa, MPEACTaBIeHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPOJBI, B3aMMOCBS3SIX
YeJioBeKa C MPUPOJHON Cpesloil, O posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

[03HABaTEeIbHbIE MOTHUBBI, HaIlpaBJICHHbIE Ha IIOJIyUY€HHWE HOBBIX 3HAHUM 1O XHUMHUH,
HEoOXoAuMBIe ISl  OOBSICHEHHs HaOMIONAaeMbIX MPOIECCOB U SIBIECHUH, IO3HAaBaTENIbHOM,
MH(OPMALIMOHHOW M YHUTATEIbCKOM KYNbTYPHl, B TOM YHCIIE HAaBBIKOB CAaMOCTOSITENLHOM paboOTHI C
y4eOHBIMM TEKCTaMM, CIPAaBOYHOM JMTEpaTypoi, JOCTYIHBIMH TEXHUYECKHUMH CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJOTHIA;

UHTEpeC K OOYYEHHI0O U TMO3HAHWIO, JII0OOO3HATENbHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, TPOEKTHOW U HCCIEeNOBAaTEIbCKONH JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMPaBIEHHOCTU U YPOBHs 00y4YEHHS B JajbHEHIIEeM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH H3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKHM Ha
3/I0pOBbIIl 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNA M HENpPUSATHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOTOJI, HApKOTHKOB, KYpEHHUs), HEOOXOIUMOCTH COONIOJCHHUS TMpaBUJ OE30MacHOCTH IpHU
oOpallleHuU C XUMUYECKIMH BEIIECTBAMU B OBITY U PEeaIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K NMPaKTHYECKOMY M3YyUEHHIO Tpodeccuii U Tpyna pa3IuyHOro poja, YBaXXEHUE K TPYIY
U pe3yjibTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YKCIIE€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAaHUN 1O
XUMHH, OCO3HAaHHBIM BbIOOp WHAMBHUAYaJbHON TPaeKTOPUHU MPOJOJDKEHHUS 00pa3oBaHUSI C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIECTBEHHBIX HHTEPECOB U MNOTPEOHOCTEH,



yCIEIHOM TMpO(eCCHOHANBHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAWMBIX YMEHUH, TOTOBHOCTb
aJlanTHPOBATHCS B MPO(eCCHOHANBHOM cpene;

6) IK0JIOTHYECKOT0 BOCTIHTAHNA:

9KOJIOTUYECKHU LIE1eCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOUHHMKY KU3HU Ha 3eMile, OCHOBE
e€ CyllecTBOBaHUS, NOHUMAaHUE LIEHHOCTU 370pPOBOr0 M Oe3omacHoro oOpas3a >KU3HM, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 30pPOBBIO, OCO3HAHUE IIEHHOCTH
COOJIIOJICHHs TIPpaBU 0€30MacHOr0 INOBEJEHMUS IpU paboTe ¢ BEIIECTBAMM, a TaKXKe B CHUTYalMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TNPHUMEHATh 3HAHMS, MOJydaeMble NPH HM3YYEHUM XUMHM, AJS pELIeHus 3aaad,
CBA3AHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBIILEHUS YPOBHSA IKOJIOTMYECKON KYJIBTYpHI,
OCO3HaHHUs IJI00AJILHOTO XapakTepa 3KOJOTMYEeCKUX MpoOJeM M IyTed HX pPELIeHUs MOCPEACTBOM
METOJIOB XHMMHH, DKOJOTHYECKOTO MBIIIJICHHUS, YMEHHsS PYKOBOJCTBOBATHCS MM B IIO3HABaTEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX pe3yJIbTATOB BBIACHSAIOT 3HAYMMbIE JUId  (popMUpOBaHUS
MHUPOBO33pEHUs O0IICHAYYHbIE IOHATHUS (3aKOH, TEOPUs, IPUHLUI, TUIIOTEe3a, (aKT, CUCTEMA, ITPOLECC,
HKCHEPUMEHT M JIpYroe.), KOTOpble HCHOJb3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 ATHX MPEAMETOB (HOPMUPOBATH MPEICTABICHHUE O IEIOCTHON HAYIHOH
KapTUHE MHpa, U YyHHUBEpCalbHble Yy4yeOHble JeHCTBUSA (TO3HABaTEJIbHblE, KOMMYHUKAaTHBHBIE,
peryiasTHBHbIE), KOTOpble oOOecrneynBaloT (HOPMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHHUIO YUeOHOH e TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHHs MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILIUIEHUS NIPU OCBOCHUM 3HAHMN: PacKpbIBaTh
CMBIC]I XUMUYECKUX MOHATUH (BBIACNATh UX XapaKTepHbIE MPU3HAKU, YCTAHABJIMBATh B3aUMOCBS3b C
APYTUMH TIOHSTHUSMH), WCIOJB30BATh TOHATHS JUIS OOBSCHEHUS OTHCNbHBIX (DAKTOB M SBIICHHIA,
BbIOMpATh OCHOBAHUS U KPUTEPHUH JJISl KJIACCU(PUKALNN XMMUYECKHUX BEUIECTB M XUMHUECKUX PEaKIIHi,
yCTaHaBJIMBaTh MPUYMHHO-CIEICTBEHHBIE CBS3U MEXAYy OOBEKTaMHU M3Y4YEeHHs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIE, 1eyKTUBHBIE, 10 aHAJIOTHH), J1eJIaTh BBIBO/IbI U 3aKIIIOUECHUS;

YMEHHE MPUMEHSITh B Ipollecce TMO3HAHMUSI MOHATHS (IIpeIMETHbIE U METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJb3YeMble B XHUMHUHU, MpPeoOpa3oBbIBATh IIHPOKO
IpPUMEHSIEMbIE B XUMHHM MOJICJIbHbIE MPEJCTABICHUS — XUMHUYECKUI 3HaK (CHMBOJ 3JIEMEHTa),
XUMHYecKas GopMysa U ypaBHEHHE XMMHUYECKOW peakiUM — MPH PELIeHUH yueOHO-TI03HAaBaTeIbHBIX
3a1a4, ¢ y4€TOM 3THX MOJEIBHBIX IPEACTABICHUN BBIABIATH M XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKHU M3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB U XMMHUECKHUX PEaKLUH, BBIABIATH OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CICACTBCHHBIE CBS3M M IPOTUBOPEYUS B H3Y4aeMBIX IIpOLECCaX H
SBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE HCMOJb30BaTh MTOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA ITO3HAHMS, a TAKKE B
KayecTBE OCHOBBI sl (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

NpUOOpEeTeHUEe OMbITa MO IUIAHWPOBAHUIO, OpPTraHM3allMM W TPOBEACHHUIO YUYEHHYECKUX
SKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpOLecca, CaMOCTOSTENBbHO MPOTHO3UPOBATH €0
pe3yabTar, (GOpMYIHpPOBaThH OOOOIIEHUS M BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHMS, COCTABIATh OTYET O MPOJAETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMpPATh, AHAIU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BHUIOB U
dbopM TpeacTaBICHMS, IOJYYaeMyI0 M3 pasHbIX HCTOYHUKOB (HAY4YHO-TIONMYJSIpHAs JHUTeparypa
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XUMHYECKOTO COJIepPIKaHUs, CIpaBOYHBIC MOCOOMS, pecypchl WHTepHETa), KPUTHUYECKH OIICHHBAThH
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE NPUMEHATh pa3jMyHble METOAbl W 3alpochl MPH TOUCKE M OTOOpe MHpOpManuu U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX Ui BBIIOJHEHHUS Y4YeOHBIX M IO3HABATEIbHBIX 3a]ad
ONpeNeIEHHOTO  THMA, NpuoOpeTeHre ombiTa B 00JACTH HCHOJB30BaHUSA HMH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYPOH AaKTUBHOTO WCIIOIB30BAHUS Pa3IIUIHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOUPATh ONTUMAaIbHYIO0 (OpMY IMpeacTaBiIeHHs HH(DOPMALIUU U
WUIIOCTPUPOBATh pElIaeMble 3a/ladydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu, Jpyrumu Qopmamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHHUE HCIOJIb30BaTh M AaHAIM3MPOBATh B IMpolecce y4eOHOM M HCCIIEIOBaTENbCKOM
AESATENbHOCTH MH(POPMALMIO O BIUSHUM MPOMBIIUICHHOCTH, CEBCKOTO XO3sIMCTBAa M TPAaHCIOpPTA HA
COCTOSIHME OKPY>KAIOLIeH MPUPOTHON CPeIbl.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

YMEHHSI 3a]1aBaTh BOMPOCHI (B XOJe auajnora u (Wiv) TUCKYCCHH) TIO CYIIECTBY OOCYXKIaeMOii
TeMbI, POPMYIMPOBATH CBOM MPEATI0KEHUS OTHOCUTEIILHO BHITIOJIHEHUS MPEIOKEHHON 3a/1auu;

YMEHHUSI TPEICTaBIATh MOJIYYCHHbIE PE3YNbTaThl MMO3HABATEIbHOW AESITEILHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTALUI0 PE3yJbTaTOB BBINOJHEHUS XUMHYECKOTO SKCIEPHUMEHTa
(;1abopaToOpHOTO OIBITA, JTAOOPATOPHOW pabOThI TIO KCCICAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

YMEHHSI Y4eOHOrO COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM II03HABATEIbHOW H
UCCIIEIOBATENLCKON JEeSITeNbHOCTH MPU PEIICHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra OOLIuX
UHTEPECOB U COIJIAaCOBaHUS MO3uLMi (0OCyXIeHHs, OOMEH MHEHUSMHU, «MO3TOBBIE ILTYPMBI»,
KOOP/IMHAIMSI COBMECTHBIX NICHCTBHH, ONpENEIeHnEe KPUTEPHEB IO OICHKE KAadyeCTBa BBHIMOJHEHHON
paboThI U ApyTHUE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIIbHO OMpPENeNsATh e JACATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOKO JIESATENLHOCTh, BHIOMpATh Hambosee
a¢heKkTHBHBIE CTIOCOOBI pelieHHs YIeOHBIX U TTO3HABATEIbHBIX 3371a4, CAMOCTOSITENIHO COCTABIIATH WM
KOPPEKTUPOBATh MPEIOKEHHBIN alrOpUTM JEHCTBUIM MPU BBIMOJIHEHUHN 33/IaHUN ¢ YIETOM MOIYUYESHUS
HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTaX — BENIECTBAX M PEAKIHAX, OICHWBAaTh COOTBETCTBHE
MOJTyYEHHOTO pe3yJIbTaTa 3asBICHHOW IEIH, YMEHHE HCIONIb30BaTh U aHATU3UPOBATh KOHTEKCTHI,
npejiaraeMble B YCIIOBUU 3aJaHHM.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX ~PE3YyNbTAaTOB IO OCBOCHHIO  OO0S3aTEIBHOTO  COJEPKAHMUSA,
YCTaHOBJICHHOTO JaHHOU (enepaibHON pabouel MporpaMMOM, BBIJCISIFOT: OCBOSHHBIE 00YJarOIUMUCS
Hay4YHBIEC 3HAHUS, YMEHHSI U CIIOCOOBI IEUCTBUH, crienupuIecKue Ui IpeaMETHON 00IacTu «XUMUS»,
BUJBI JIEATEILHOCTH IO TONYyYEHUIO HOBOTO 3HAHHS, €ro HHTEpIpeTaluu, MNpeoOpa3oBaHUI0 U
MPUMEHECHHIO B PA3JTUYHBIX YICOHBIX M HOBBIX CUTYaI[UsX.

K xoHiy oO6yuenus B 8 kjacce npeamMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

® PaCKPBIBATh CMBICIT OCHOBHBIX XUMHYECKHX MOHSTHIA: aTOM, MOJICKYJa, XHMAYCCKHHA JJICMEHT,

MIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OHOPO/IHAS U HEOAHOPO/IHAS ), BaJICHTHOCTH,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas JIOJISI XHMHYECKOTO DIIEMEHTa B COCIMHEHWH, MOJSPHBIA O0BEM, OKCHI,
KHCJIOTa, OCHOBaHHWE, COJb, JJEKTPOOTPUIATEIHLHOCTh, CTENCHb OKHCIICHUS, XUMHUYECKas
peaxiusi, KiIacCHU(pUKALUs PEeaKIuil: peakiuu COSAMHEHUS, PEAKIUU PA3I0KECHUS, PEaKIIUU
3aMEIIeHUs, PEakIuu OOMEHa, 2K30- U DHJOTEPMHUYECKHE pPEaKIuu, TEeIuioBoil 3Shdext
peakiuu, Sapo aToMa, AIIEKTPOHHBIA CJIOH aToMa, aToMHas OpOWTalNb, pamuyc aroma,
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XHUMHYECKas CBSI3b, MOJSIPHASI M HETIONISIpHAsl KOBAJICHTHAs! CBsI3b, HOHHAsI CBSI3b, HOH, KaTHOH,
aHWOH, PacTBOP, MAacCcOBasl 10Jis BeLIeCTBa (IIPOLIEHTHAs KOHIIEHTpalKsl) B PaCTBOPE;

® MJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IMOHATUN U IPUMEHATD 3TH ITOHATHS IPU
OIMCAHUU BEUIECTB U UX IPEBPALCHUN;

® ICTIOJIb30BAaTh XUMHUYECKYI0O CHMBOJHKY JJIsI COCTaBJICHHS (OPMYN BEIIECTB U ypaBHEHUH
XUMHYECKHUX PEaKLIM;

® OTIPE/ICNIATH BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTETICHb OKHCIICHUS
AJIEMEHTOB B OMHApHBIX COCAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIACCy
coequHeHNl 1o ¢dopMynaM, BHJ XHUMUYECKOW CBSI3M (KOBaJieHTHass W HOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpsiBaTh cMmbIci llepuoaunueckoro 3akona /[[. . Menaeneesa: 1eMOHCTpUPOBATh TIOHUMAHUE
MEPUOUYECKON 3aBUCUMOCTH CBOMCTB XHMHMUYECKMX 3JEMEHTOB OT HUX IIOJOXKEHHS B
[lepuonnueckoil cucTemMe, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;

® ONUCHIBATH U XapakTepuszoBaTh TaOnuuHyr (opmy Ilepumonuyeckoil cucTeMbl XMMHYECKHX
3JIEMEHTOB: Pa3MyuaTh MOHITUS «TJIaBHAs MOArpymna (A-rpymmna)» u «no0o4yHasi MoArpymnmna
(b-rpynma)», mansie u OoJybIIME TEPUOIBI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE MMEIOTCS B
tabmune «llepmonmueckass cucrema xumudeckux osnementoB Jl. WM. MengeneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps]
A1pa, 00Iee YUCIIO IEKTPOHOB U PACHIPEEIICHHE UX MO HIEKTPOHHBIM CIIOSIM);

e Kjlaccu(hUIUPOBATh XMMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE PEAKIIUU
(1o ymMCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3P (DEKTY);

® XapaKTepu30BaTh (OMMCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJAsi ONHUCAHWE IPUMEPAMHU MOJEKYISPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUH;

® [IPOrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBHUCHMOCTH OT HX KadyC€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpameHm‘/'I B PA3JIMYHEBIX YCIIOBUAX,

® BEIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MacCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEHTa Mo (opMyJie COEAMHEHMs, MAaCCOBYIO JOJIO BEIIECTBa B pacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHUIO XUMUYECKOM peaKkIuy;

® [IPYMEHSTh OCHOBHBIE ONEPALIMN MBICIUTEIBHON AESITEIIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHUE,
00001IeHNE, CHUCTEMAaTH3AIUI0, KIACCU(UKAITUIO, BBISBICHUE TMPUUYUHHO--CIICICTBEHHBIX
CBS3EH — IS M3YYEHHS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIMHA, €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHUS — HAOMIOJCHHEe, U3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (peallbHbII U
MBICJICHHBIN );

® CJIeJIOBATh MPaBHJIAM IOJIb30BAHMS XHMUYECKOHN MMOCYI0H 1 J1abOpaTOpHBIM 000PYAOBaHUEM, a
Takke TMpaBWIaM oOOpalieHus C BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKLUUAMHU TI0
BBITIOTHEHUIO JTaOOPAaTOPHBIX XWMHUYECKHX OIBITOB 1O TMOJYYEHHI0O H COOUPAHUIO
razoo0pa3HbpIX BeHECTB (BOAOpOAA M  KHCIOPOJa), TPUTOTOBJICHHIO pPAcTBOPOB C
ONpeAeIEHHON MacCOBOM JI0J€d PacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W IMPOBOJUTH
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XUMUYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIENOYEH M KHUCIOT C MOMOLIBIO
MH/IUKATOPOB (JIAKMYC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xoHIy 00ydeHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA

® PACKPBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHATUH: XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, AaHUOH, IIPOCTO€  BELIECTBO, CJIO)KHOE  BEIECTBO, BaJEHTHOCTH,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMUYECKas PeaKlMs, XUMHUYEcKas CBS3b,
TEIIOBOKH  3(pQEeKT peakuuu, MOJb, MOJAPHBIA 00BEM, pacTBOpP, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, HIEKTPOIUTHUECKAsT TUCCOIMALINS, PEAKIIMM HOHHOTO OOMEHa, KaTalnu3arop,
XMMHAYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE PpEaKIUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTaHOBIICHHE,
aJI0Tponusi, aM(OTEepHOCTb, XUMHUECKasi CBsA3b (KOBAJEHTHAas, MOHHAs, MeTaJuIndecKas),
KpUCTANTNYECKasi PenIéTka, KOppo3usi METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKIIuy,
npeaesbHo gonycruMas konnentpanus 11K BemecTsa;

® MJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX ITOHATUN U IPUMEHATH 3TU IOHATHS IPU
ONMCAaHUU BEUIECTB U UX IPEBPALCHUN;

® 1ICIIOJIb30BaTh XUMHUYCCKYHO CHMBOJIMKY IJIsI COCTaBJICHUA (1)OpMy.]'I BCIICCTB H ypaBHeHI/Iﬁ
XUMHNYCCKHUX peaKHHﬁ;

® OIIPE/ICIIATh BAJEHTHOCTb U CTENEHb OKUCIEHUS XHMHMYECKUX JJIEMEHTOB B COCIMHEHMSX
Pa3IMYHOTO COCTaBa, NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECIMHEHUM IO
dbopMynaM, BHUJ XHUMHUYECKON CBs3M (KOBaJieHTHas, WOHHAs, MeETaJUIMuecKas) B
HEOPTraHMYECKUX COCNMHEHMAX, 3aps] MOHA 10 XMMHYECKOH (opmyse, xapakTep cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCOUHEHUN, THII KPUCTAJUIMYECKOW PpPEIETKH
KOHKPETHOT'O BEILIECTBA,

e packpeiBaTh cMbIch [lepuogmueckoro 3akona J[. M. MenneneeBa u JEMOHCTPUPOBATH €ro
MMOHMMAaHME: OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepumonmyeckoil cucteMsl
XUMHUYECKHUX AJIEMEHTOB: pa3nyaTh MOHATHUS «TJIaBHAS MOATPYyIIa (A-TpyIina)» u «mobdoyHas
noarpynna (b-rpynmna)», maneie U 60JbIIMe TEPUOABI, COOTHOCUTh O00O3HAYEHUS, KOTOPHIE
HUMCIOTCA B HGpHOI[PI‘-ICCKOfI Ta6J'II/III€, C YHUCJIIOBBIMU XapaKTCPUCTHKaAMU CTPOCHHA aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCIIO 3JIEKTPOHOB U paclpeseseHue
WX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B W3MEHEHUHU CBOWCTB
3JIEMEHTOB U MX COEIMHEHHMM B Mpejesiax MajblX MEPUOJIOB U TJIaBHBIX MOArPYHI C YYETOM
CTPOCHUSA UX aTOMOB;,

.KHaCCH(bHHHpOBaTB XUMHYCCKUC DJIEMCHTBI, HCOPraHNYCCKNE BCIICCTBA, XUMHUYCCKUEC PCAKIITUN
(HO qUCJIy W COCTaBy Y4YaCTBYHOIIUMX B pCEaAKIHUU BCHICCTB, IO TCIIJIOBOMY B(b(i)CKTy, 1o
M3MEHEHMIO CTEIICHSH OKHMCICHUS XUMUIECKUX BJ'ICMGHTOB);

® XapakTepu3oBaTh (OMHCHIBaTh) 0o0OIIMe M crenrduyeckrue XMMHYECKHEe CBOMCTBA MPOCTHIX U
CJIIOKHBIX BEILECTB, IOATBEPKAas OIUCAHHUE IIPUMEpPaMU MOJIEKYJISPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINA;

® COCTABJIATh YPABHEHHUS AJICKTPOIUTUICCKOM TUCCOIMAIINN KUCIIOT, IIEI0YeH U COJIeH, MOJIHbIC U
COKpall€HHbIE  YpPaBHEGHHS  PEaKlIUd  HOHHOrO  OOMEHa,  ypaBHEHHs  PEaKIHid,
HO)ITBep)KI[aIOH_[I/IX CYHICCTBOBaHI/Ie FeHeTH‘-IeCKOﬁ CBA3H Me)K}Iy BCIICCTBAMHA paSJ'II/I‘-IHI)IX
KJIaCCOB;
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® PaCKPBIBATH CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

® [IPOrHO3UPOBATH CBOMCTBaA BCIHICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BOBMOKHOCTU MMPOTCKAHUA
XHUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX,

® BHIYHCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MacCOBYIO JIOJIIO
XMUMHYECKOT0 3JeMEHTa 1Mo (hopMylie COeIMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

e cOOMIOIaTh TPaBMIIA MOJIB30BAHUS XMMUYECKON TOCYION U J1a0OpaTopHBIM 000OpYIOBaHHUEM, a
TaKKe TpaBUiia OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMH T10 BBITIOJTHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

®[IPOBOJUTH PEAKIMM, MOATBEP)KIAAIOIIME KAYECTBEHHbBIII COCTAaB PpAa3JIMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM IYTEM XJIOpUI-, OpOMUI-, HOAUM-, KapOoHaT-, Gocdar-, cunukar-,
cynbdar-, TUIPOKCUI-HOHBI, KAaTHOHBI aMMOHHMS ¥ HOHBl M3yYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

® [[PUMEHSATh OCHOBHBIE ONEPALIUU MBICIUTEIbHON JIEATENbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000111eH1e, CUCTEMATU3alUIO, BBISIBIIEHUE IPUYUHHO-CIEICTBEHHBIX CBA3CH — JUId U3yYECHUs
CBOMCTB BEILECTB M XUMHUYECKHX pEaKUuil, €CTeCTBEHHO-HAyYHbIE METOJbl IMO3HAHUS —
HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).
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