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HHOACHUTEJIBHAS 3AIINCKA

[IporpamMmMa 1o XMMHH Ha ypOBHE OCHOBHOT'O 00I1[ero 00pa30BaHusl COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbraraM OCBOECHMS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
oOmero oOpazoBanusi, npeacrasieHHbix B GI'OC OO0, a takxke Ha OcHOBe (enepanbHOU
paboyeil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIIEHIIMHM MPENOAaBaHUs y4eOHOTo MmpeameTa
«Xumus» B o0OpazoBaresibHbIX opranu3anusx Poccuiickoit deneparun.

[IporpaMmMa mo xumuM Ja€T TMPENCTaBICHHE O LEJAX, OOIed cTpaTeruu OOy4eHHs,
BOCIIUTAHUS U DPAa3BUTHS OOYyYarOIIMXCS CPEACTBAMHU Y4YEOHOTO MpEeIMeTa, yCTaHABIUBACT
o0s13aTeNbHOE MPEIMETHOE CONEpKaHUE, MPEeIyCMaTpyuBaeT paclpeeseHue ero no KiaccaM u
CTPYKTYpPUPOBAHUE 10 pa3jiejaM U TeMaM MporpamMmbl 0 XUMHUH, OIPEAEIIAET KOJTMUECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTHKU COIEPKAHMS, PEKOMEHIYEMYH IOCJIEI0BaTEIbHOCTD
U3yYEHUsl XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBA3EH, JIOTUKH y4eOHOTO
pouecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroIMXCs, ONpeNessieT BO3MOKHOCTH MpPEAMETa
JUIsL  peanu3aldd  TpeOOBaHMM K pe3ysbTaraM OCBOCHHS OCHOBHOM 00pa3oBareiIbHOM
IporpamMmbl Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3ysbTaram
oOyueHHs XMMHUHM Ha YpOBHE IleJied H3y4YeHHUs MpeAMEeTa M OCHOBHBIX BHJOB Yy4eOHO-
N03HABATEIBHON JIEATEIbHOCTH 00YYaIOIErocs 0 OCBOEHUIO YUYEOHOTO COJEPIKAHMSL.

3HaHNE XUMHH CITY>KUT OCHOBOH 1151 (GOPMUPOBAHUS MUPOBO33PEHUSI 00yUYaIOIIErocs, ero
MPEJCTAaBICHU O MaTepualbHOM EIMHCTBE MHpPA, BAXHYIO POJIb WUIPAOT (POPMHUPYEMBIE
XUMHEH MMpeICTaBICHHS O B3aUMOIPEBPALLICHUSIX SHEPTUU U 00 3BOJIIOLIMH BEILIECTB B MPUPOJIE,
O MyTSIX pelIeHUs NI00ANbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIEBOM U 3KOJIOTMYECKON O€30M1aCHOCTH, TPOOIIEM 3ApaBOOXPAaHEHUSI.

N3ydyenne xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEHN IJIsl CaMOPa3BUTHS U (POPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o01Iel U GYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHNE MBILUIEHUSI U TBOPYECKUX CIOCOOHOCTEN O0yUarouuxcs,
HAaBBIKOB MX  CaMOCTOSITEJIbHOM  y4eOHOM  JI€ATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
HCCIIEIOBATENbCKUX YMEHUH, HEOOXOIMMBIX KaK B IOBCEIHEBHOM MKU3HHM, TaKk H B

podeCcCHOHATBHON EATeTLHOCTH;



3HAKOMHUT CO CIeUu(UKOM HAyuyHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3[NIAZAa HA EOUHCTBO IIPUPOABI U  YEIOBEKA, SBIACTCA OTBETCTBEHHBIM JTallOM B
(opMHUpPOBAaHUU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00yYalOIUXCS;

CHOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAy4YHbIM
3HaHUAM, K HPUPOJAE, K 4YEJIOBEKY, BHOCUT CBOH BKJaJ B JKOJIOTHYECKOEe OOpa3oBaHME
00y4Jaronuxcs.

Jlanuble HampaBieHHs B OOyYE€HHUM XHMMHUMU OOECTeUMBAIOTCS Creluu(pUKON copepaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCA MEJarorMuyeckyd aJanTHUPOBAaHHBIM OTPaXEHHEM
0a30BOI HAYKM XMMHUH Ha ONPENEIEHHOM 3Tarle €€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4aroIUMHCS CUCTEMBI IEPBOHAYAIBHBIX MMOHATUI XUMUU, OCHOB HEOPTAHUYECKOM XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX ITOHATHA OPraHUYECKON XUMUHU.

CrpykTypa coiepkaHHsl MporpaMMmbl MO XUMHUHM C(OPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ m3yueHuro. Coaep:kaHHe CKIAAbIBAECTCS U3 CHCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE U BEUIECTBE U CHCTEMbl MOHATHH O XuMuyeckod peakuuu. O0e 3TH CUCTEMBbI
CTPYKTYPHO OpPraHU30BaHbl 10 NPUHILMUIY I[OCJIEAOBATEIBHOIO Pa3BUTHUS 3HAHUK HAa OCHOBE
TEOPETUYECKUX IPEACTABICHUN Pa3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMHUM;

— YYEHHs O CTPOCHUHU aTOMa U XUMUYECKOU CBA3Y;

— IpeJICTaBIeHU 00 ANEKTPOIUTHYECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKH IOJNYYEHHBIX H
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIbHO OT OJHOTO YPOBHA K Jpyromy,
BBIMOJNHSSA (QYHKIUM OOBSICHEHHS M IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHUSI M BO3MOXHOCTEH
IIPAKTUYECKOTO IPUMEHEHHUS U MOJIy4YEHUS U3Yy4YaeMbIX BEILECTB.

OcBoeHME OpOrpaMMbl MO XUMHHM CHOCOOCTBYET (POPMHUPOBAHMIO MPEICTABICHUS O
XUMHUYECKOW COCTAaBIISIOLIEN HAayyHOW KapTUHBI MHUpa B JIOTHUKE €€ CUCTEMHOM NIPUPOJIBL,
LIECHHOCTHOT'O OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOAaM II03HaHUs B Hayke. M3yuenne xumun
OPOUCXOAUT C TMPUBJICYCHHEM 3HAHUM M3 paHee U3YUYCHHbIX YUYEOHBIX MPEAMETOB:

«Oxpyxatomuii Mup», «bruonorus. 5—7 knacce» u «®dusmka. 7 Kiacey.



[Tpu n3ydeHNn XUMHUH MPOUCXOTUT (HOPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HAYKH KaK
001acTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKON IEITEIILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJBTYphI. 3ajilada y4eOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUN — BaXKHEHUIIMX (PAKTOB, MOHSATUN, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUM, JOCTYMHBIX OOOOIIEHUNA MHPOBO33PEHUYECKOTO XapakTepa, S3blKka HAyKH, B
IpPUOOIIEHUH K HAyYHBIM METOAAM MO3HAHUS TIPU U3YUYEHUH BEUIECTB U XUMHUYECKUX PEaKIUi,
B (OpPMHpPOBAaHWUW W PA3BUTHHM IIO3HABATCIBHBIX YMCHHH W WX TNPUMEHEHWH B Yy4eOHO-
MO3HABATENIFHON M y4eOHO-HUCCIIeI0BATENBCKOM NeSTENBHOCTH, OCBOCHUU TPABUII OE30MacHOTO
oOparreHus ¢ BEIeCTBAMHU B TIOBCETHEBHOMN KU3HHU.

[Ipyn m3yueHWn XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BAXKHOE 3HAYCHHEC
MpUOOPENU TaKUE LEIH, KaK:

— (QopMupOBaHHME WHTEIEKTYalbHO PAa3BUTON JMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO PEIICHHH, CIOCOOHOW aJanTUpOBaThCs K
OBICTPO MCHSIONTUMCS YCIIOBHUSIM JKU3HH;

— HampaBICHHOCTh OOyYEeHHS Ha CHUCTEMaTHYeCKOoe MPHOOIIEHuE OO0yJaronmxcs K
CaMOCTOSITEIbHONW ~ TIO3HABAaTEIbHOW  NIEATENbHOCTH, HAyYHBIM  METOJIaM  IIO3HAHWS,
(hOpMUPYIOIIIMM MOTHBAIIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYaIOIMMHUCS OIbITa
Pa3HOOOpa3HOW NEeATENbHOCTH, TTO3HAHUS U CAMOIIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KIHOUEBBIX
KOMITETCHIIMH ), UMEIOINX YHUBEPCATBHOE 3HAYCHUE JIJIST PA3IMYHBIX BUIOB JICATCILHOCTH;

— ¢opmupoBanue o0uel GyHKIIMOHAIBHOW U €CTECTBEHHO-HAyYHOU TPAaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSCHATh W OICHUBATH SIBICHUSI OKPYXKAIOIIETO MHPA, WUCIOJB3YS 3HAHHUS U
OMBIT, TOJYyYEHHBIE TPU H3YUYCHUU XUMHH, TPUMEHATh HMX TPH PEIICHHH TpoOIeM B
MOBCEIHEBHOM KM3HU U TPYAOBOU JIEATEILHOCTH;

— (GopmMupoBaHue y 00y4aronmxcs T'yMaHUCTUYECKUX OTHOIICHHUH, TOHUMAaHUs IIEHHOCTH
XUMUYCCKUX 3HAHUH IS BBIPAOOTKH SKOJIOTMYECKH IeJIeCO00pa3HOr0 TMOBEACHHUS B OBITY H
TPYAOBOH JESITCIBHOCTA B IEJISAX COXPAHCHHSI CBOETO 3I0POBBS M OKPYKAIOIICH MPUPOTHOM
Cpembl;

— pa3BUTHE MOTHBAIMM K OOyYEeHHMIO, CIIOCOOHOCTE K CAMOKOHTPOJIO W
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMS OOIICUEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHU K

OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABIEHHOCTH AAJIbHEHUINIEr0 00y4YeHHUS.



OO6miee 4nCiIO YacoB, OTBENEHHBIX JJII U3YYCHHUsS] XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hellento), B 9 kiacce —

68 yacoB (2 vaca B HEJICIIO).



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B XOA€¢ OOY4YeHUS XUMUHU B CIUHCTBE YYeOHOH U BOCIUTATCIBHOU
JEATETLHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHHUCKAMH COIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MPAaBWJIAMH W HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCAM CaMOIO3HAHUS, CAMOPA3BUTHS U COIMATH3AINH
o0y4Jaronmxcs.

JINYHOCTHBIE PE3YNBTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIMIUXCS PYKOBOJCTBOBATHCS
CUCTEMOU TTO3UTUBHBIX IICHHOCTHBIX OPUEHTAIINN U PACIIMPEHUE OMBITA IEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOTr0 BOCIIUTAHMUS :

IIEHHOCTHOTO OTHOIIGHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HMCTOPUYECKOMY H
HAyYHOMY HACJICJIUIO, TIOHMMAHMS 3HAYCHUS XMMHYCCKOW HayKW B JKM3HU COBPEMEHHOTO
o0ImecTBa, CrIoCOOHOCTH BIIAJIETh TOCTOBEPHON MH(MOPMAIIMEH O MepeaOBhIX JOCTIKEHUIX U
OTKPBITHUSX MUPOBOM M OTEYECTBEHHOW XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUPA U OOIIECTBA;

2) TPA’KIAHCKOTO BOCITUTAHNS

MPENICTABIICHUS] O COIMAIBHBIX HOpMaxX W TMpaBUjaX MEXIMYHOCTHBIX OTHOIICHWHA B
KOJUICKTUBE, KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOMW, Yy4ueOHO-
UCCIICIOBATEIbCKOM, TBOPYECKOM © JIPYTUX BHAAX JCSATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH IESATEIIEHOCTH IPH BBITIOJHEHUH YYEeOHBIX, MO3HABATEIHHBIX
3a/lad, BBIMOJIHEHUHW XHMHUYECKHX OKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB,
CTpeMJICHUSI K B3aWMOIIOHMMAHWIO H B3aWMOIIOMOINM B TIPOIECCe J3TOW ydeOHOH
NEATETLHOCTH, TOTOBHOCTH OIICHMBATh CBOE TIOBEJCHHE M IOCTYIKH CBOWX TOBApHIIECH C
MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIIEICTBHIA ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE MW XUMHUYCCKOW pPEaKInu,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME OCHOBY JJIS



NOHUMAaHUSl CYUIHOCTH HAy4yHOM KapTUHBI MHUpa, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUsI MPUPOJIbI, B3aMMOCBS3SIX YEJIOBEKa C MPHUPOMHOM CpenoH, o
POJIM XUMUU B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO3HABaTeNbHbIC MOTHUBBI, HANPABICHHBIE HA TMOITYYCHHE HOBBIX 3HAHWUU MO XUMUH,
HeoOXoAuMBIE sl OOBSICHEHHsI HaOMIOJaeMbIX MPOIECCOB U SIBICHWH, IMO3HABATEIHHOM,
MH(GOPMAIIMOHHON W YHTATENbCKOM KyJABTYpbl, B TOM YHCJIE€ HaBBIKOB CaMOCTOSTEIbHOM
paboThl ¢ y4yeOHBIMHU TEKCTaMH, CIPABOYHOW JMTEPATypoi, JOCTYNMHBIMH TEXHHUYECKHUMHU
cpeacTBaMH UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHIO W TO3HAHUIO, JTI0003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMO0Opa30BaHUIO, MPOEKTHOW U HCCIEA0BaTEIbCKOM JESTEIbHOCTH, K OCO3HaHHOMY
BBIOOPY HAIIPaBICHHOCTH U YPOBHs O0y4YeHUs B JabHEHIIEM;

4) hopMuUpPOBaAHMS KYJILTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KU3HHM, OTBETCTBEHHOTO OTHOINEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 3J0POBBI 00pa3 KM3HU, OCO3HAHHME MOCICACTBUA W HEMPUSTHE BPEIHBIX
OPUBBIUEK (YyHOTPEOJICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEHUs1), HEOOXOAUMOCTH COOIIOIEHUS
npaBusl 0€30MaCHOCTH MpU OOPAIEHUH ¢ XMUMHUYECKHMHU BEIIECTBAaMU B OBITY U peajbHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPAaKTUYECKOMY M3yUeHUIO Mpodeccuii U Tpyaa pa3aIudHOro poaa, yBaKeHHe
K TPYLy U pe3yibTaraMm TpPYIOBOH JEATENbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMS
NPEIMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIM BHIOOD WHAMBUAYAJIBHON TpPACKTOPUU
MPOAOKEHHUST 00pa30BaHUs C YUYETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XWMUHU,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTIEIHON NMPOPeCCUOHATBHON NESITeIbHOCTU
U Pa3BUTHS HEOOXOMUMBIX YMEHHWH, TOTOBHOCTH aJalTHPOBAThCS B MPOQECCHOHATHLHON
cpene;

6) IK0JIOrNYeCKOro BOCIIMTAHMS :

HKOJIOTHYECKH IEeJIeCO00pa3HOe OTHOIIEHHE K MPHPOJE KaK HCTOUYHUKY >KM3HU Ha
3emJiie, OCHOBE €€ CyIleCTBOBaHUS, MOHUMaHUE IEHHOCTH 3710POBOro U 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY H TCHXUYECKOMY
3I0pPOBBIO, OCO3HAHUE [IEHHOCTH COOMIONEHUS IPaBUil O€30M1aCHOTO MOBEIEHUs TP padboTe ¢

BEILIECTBAMU, a TAKXKE B CUTYaLUAX, YTPOXKAIOIIMX 300POBBIO U KU3HHU JIFOJIEH;



CIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOTYYaeMble MPU U3YYCHUH XUMUU, JJIS PEHICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEW TMPUPONHOW CpEAOoW, JMJIsI TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS IOOAIBLHOIO XapakTepa 3KOJIOTMYECKUX MpolsieM U
nyTeld WX PEIICHHS MOCPEACTBOM METOJO0B XUMHHU, SKOJOTMYECKOTO MBIILUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B IMO3HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHOM MPaKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meranmpenMeTHBIX PE3yIbTaTOB BBIACISIIOT 3HAYUMBIE TSI (DOPMHPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHbIE TTOHATHS (3aKOH, TEOPUS, IPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa,
IPOLIECC, DKCHEPUMEHT U JPYro€.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX
y4eOHBIX TpPEIMETax W TMO3BOJSIOT HAa OCHOBE 3HAHMM M3 JTUX MPEAMETOB (POPMHUPOBATH
MPE/ICTAaBIIEHUE O 1IEJIOCTHON HAyYHOU KapTHHE MUpPA, U YHUBEpCAJbHbIE yueOHbIe ACHCTBUS
(mo3HaBaTelbHbIE,  KOMMYHUKAaTUBHBIE,  PErYISITHUBHBIE),  KOTOpble  OOECIEeYHBAIOT
dbopMUpoBaHUE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUJIAHUPOBAHUIO M  OCYIIECTBICHHUIO
y4eOHOM eI TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

ba3zoBble Jjoruueckue aeiicTBus:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUST TPU OCBOCHHUM 3HAHUM:
pacKpbIBaThb CMBICT XUMHWYECKHX TMOHATUM (BBIACHATh HMX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBA3b C JPYTMMH TOHATHSIMHU), HCIOJIB30BaTh MOHITHS IS
OOBSICHEHUSI OTAENbHBIX (DAaKTOB W SIBICHMI, BBIOMpAThb OCHOBAHUS M KPUTEPUH IS
KJ1acCU(UKAIMU XMMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIUBATh IPUYMHHO-
CJIC/ICTBEHHBIE CBA3U MEXAY OOBEKTaMH HU3YyYEHHS, CTPOUTH JIOTHYECKHUE PaACCYKICHUS
(MHIYKTUBHBIC, J€IYKTUBHbBIC, IO AHAJIOTUH ), J€JIaTh BHIBO/BI U 3aKIIIOUEHUS;

yMEHUE TPUMEHSThH B MIPOIIECCE TO3HAHUS MTOHATUS (TTPEAMETHBIE U METarpeAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MCHOJIb3yEMbIE B XMMHH, MPEOOPa30BBIBATH IIMPOKO
NPUMEHSIEMbIE B XHUMHHM MOJEIbHBIE TMPEJACTABICHUS — XUMUYECKUW 3HAK (CHUMBOI
AJIEMEHTAa), XUMHUYecKas (QopMylia U YpaBHEHHE XMMHUYECKOM pEakiuu — MpU PELICHUU
y4eOHO-TIO3HABATENIbHBIX 3a7a4, ¢ y4ETOM 3THUX MOJCIBHBIX TMPEACTABICHUIN BBISIBISTH U
XapaKTeprU30BaTh CYIICCTBCHHBIE MPU3HAKN M3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U
XUMUYECKUX PEAKIINM, BBISBISITH OOIIUE 3aKOHOMEPHOCTH, MPUUNHHO-CIICACTBEHHBIE CBSI3U

" IIPOTHUBOPCUYHUA B U3YHACMBIX IIPOLICCCAaX U ABJICHUAX.



Ba3oBble uccienoBarejbcKkue 1eHCTBUA.

YMEHHE UCIOJIb30BaTh MOCTABIECHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUA, A
TaKe B Ka4eCTBE OCHOBBI JJIsi (DOPMHPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKJICHUI;

npUOOpPETEHNE ONBITA MO MJIAHUPOBAHUIO, OPTraHU3ALMHU U MPOBEACHUIO YUYEHUUYECKUX
AKCIIEPUMEHTOB, YMEHHUE HaOII0AaTh 33 XOJOM MPOLECCa, CAMOCTOSITENIbHO TPOrHO3UPOBATh
ero pesynsrar, (OopMyIHpOBaTb 000OIIEHUS W BBIBOABI MO pe3yjbraTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMUS, COCTABIISATH OTUYET O MPOJIEIaHHON paboTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOMpaTh, AHAJIU3UPOBATh W HHTEPIPETUPOBATH MHGOPMALIUIO PaA3TUYHBIX
BUJIOB U (OPM TPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE MocoOus, pecypcbl WHTepHera),
KPUTHYECKU OIIEHUBATh TPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATh Pa3IuYHbIE METOJIbI U 3aIIPOCHI IIPU MTOMCKE U 0TOOpe MHpopManuu
U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JJIsI BHIMOJIHEHUSI YUeOHBIX U MTO3HABATEIbHBIX
3a7a4  ONpEACNIEHHOIO TUMa, NpUOOpeTeHHe ombiTa B OOJACTH  HMCHOJIb30BaHUS
WH(})OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH, OBJAJACHUE KYJIBTYpOW aKTUBHOTO
WCIIOIb30BAHMS PA3JIMUHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTHUMAJIbHYIO
dbopMy mpencraBieHus WHGOpPMAIIMN W WUTIOCTPUPOBATH PeIllaeMble 3a/laud HECIOKHBIMU
CXeMaMu, TuarpaMMaMu, IpyrumMu popMaMu rpa@uku U UX KOMOMHAIUSIMU;

yMEHHUE HUCIOJIb30BaTh U aHAM3UPOBATh B MpoOIEecCe Y4eOHON U HMCCIEN0BaTENbCKOM
NEATEILHOCTH WMHGOPMALUIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIBCKOTO XO34iCTBA H
TPAHCIOPTa HA COCTOSTHUE OKPYKAIOLIEN TPUPOJHOM CPENBI.

KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE JeHCTBHSA:

yMEHUsI 3aJaBaTh BOMPOCHl (B XoAe nuanora U (WIM) AUCKYCCUM) MO CYIIECTBY
o0Ocyx/1aeMoii TeMbl, (OPMYJIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIBHO BBIIIOJIHEHHUS
MPEJIOKEHHOM 3a/1a4U;

YMEHUS TPEJCTABIATH IOIYUYECHHbIE PE3yJAbTaThl MO3HABATEIBHON JEATEIBHOCTH B
YCTHBIX M MHUCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUI0 PE3YJIbTaTOB BBIMIOJIHEHUS
XUMUYECKOTO  JKCIEepUMEHTa (JaboparopHOro  OmbITa, JAOOpaTopHOW  paboThl 1O

MCCJIEIOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);



yMEHUSI Y4eOHOTO COTPYHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEILHON U
UCCJIeI0BATENIbCKON JESTEIBHOCTH MPU PEIICHUHA BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE Yu&Ta
O0IIMX WHTEPECOB U COIVIAaCOBaHUS MO3UIUK (00CYXJAeHUS, OOMEH MHEHUSIMHU, «MO3TOBbBIC
ITYPMbD», KOOPJAWHAIMS COBMECTHBIX JICMCTBUN, OMNpPEACIICHUE KPUTEPUEB IO OILICHKE
Ka4eCTBA BBHIMIOJHEHHOU pabOThI U JPyTue).

PerynsiTuBHbIe YHHBepcaJbHbIe y4eOHbIE JeiiCTBUS:

YMEHHUE  CaMOCTOATENIbHO  ONpeNeNaTh  LeJd  JACATENbHOCTH,  IJIAHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJIHPOBATH H TPH HEOOXOJUMOCTH  KOPPEKTHUPOBATH  CBOIO
NeSTeIbHOCTh, BBIOMpaTh Hambonee HP(EKTUBHBIE CIOCOOBI peIIeHUs Y4YeOHBIX U
MO3HABATEJIbHBIX 33J1a4, CAMOCTOSITEJIbHO COCTABIISATh WM KOPPEKTUPOBATh MPEIIOKEHHbIN
aJITOPUTM JACHCTBUN MpU BBHIMOJHEHUM 3aJaHUM ¢ Y4ETOM TMOJIYYEHHs] HOBBIX 3HAHHU 00
U3ydaeMbIX OOBEKTaX — BEIIEeCTBaX W PEaKLUsX, OLIEHUBAThb COOTBETCTBUE MOIYYEHHOTO
pe3ynbrara 3asBICHHOW 1I€JIM, yMEHUE UCIOIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npenjaraemMbie B YCIOBUM 3aJaHU.

MPEJMETHBIE PE3YJIBTATbI

B cocraBe mnpeaMeTHBIX pe3yIbTaTOB IO OCBOEHUIO 00A3aTEIbHOIO COAEpPKAHUA,
YCTAHOBJICHHOTO JaHHOW denepanbHoil pabodeld MmporpaMMoil, BBIICISIOT: OCBOCHHBIC
oOyJaromuMHCsT HAayYHbIE 3HAHWS, YMEHHUS M CIIOCOOBI JCHCTBUMU, crleruduyecKue s
peIMEeTHON 007acTH «XUMHs», BUJBI NEATEIBHOCTH IO TMOJTYYEHUI0O HOBOTO 3HAHMUSI, €T0
WHTEPIpPETAlNK, MPEeOOPa3OBAHUI0 M NPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX M HOBBIX
CUTYaIIUsIX.

K xoniy oOyuenus B 8 kiacce npenMeTHble pe3yabraTbl Ha 0a30BOM YPOBHE JOKHBI
oTpaxarb COPMUPOBAHHOCTH Y 00yYAIOIIMXCS YMEHUI:

® PACKpPbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHATUNA: aTOM, MOJIEKYJAa, XUMHUYECKUN

AIIEMEHT, MPOCTOE BELIECTBO, CIMKHOE BEIIECTBO, CMECh (OIHOpOAHAS U
HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHas Macca, MaccoBas JOJI1 XUMHUYECKOTO
JJIEMEHTa B COEAMHEHUM, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHWE, COJIb,
AIEKTPOOTPUIIATENIBHOCTh,  CTENEHb  OKUCIEHHUS,  XUMHUUYECKas  peakius,
KIaccu(puKaIus peakiuii: peakiui COCAUHEHUS, PEAKIUU DPA3JI0KCHUS, PEaKITuu

3aMCIICHUA, PCAKIHUU O6M€Ha, 9K30- M OHAOTCPMHUYCCKHC PCaKIHH, TEILIOBOM



addeKT peakiuu, AIpO aroma, SIEKTPOHHBIA CIOM aroma, aroMHasi OpOWTAllb,
paguyc aroMa, XMMHYECKas CBs3b, MOJSIPHAs U HEMOJIAPHAs KOBAJICHTHAs CBS3b,
MOHHAs CBsI3b, MOH, KATHOH, aHWOH, PaCTBOP, MAaccoBasi J0Jisl BelllecTBa (MPOIeHTHAs
KOHIIEHTpAaIIUsi) B PaCTBOPE;

® WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHUM U MPUMEHSTH 3TH
MIOHATHSI TIPU OMKUCAHUU BEIIECTB U UX IIPEBPaIlCHUN;

®ICIIOJIb30BAaTh XMUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBICHHS (OpMYyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHM;

® OIPEACNSTh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEAUMHEHUSX, CTENEHb
OKHUCJIEHUSI 3JE€MEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIJICKHOCTh BEIIECTB K
ONpEAENEHHOMY KJIAacCy COEIUHEHUH 1o (opmynaMm, BHUJI XHUMHYECKOM CBS3H
(KOBaJIEHTHAs U MOHHAs1) B HEOPraHUYECKUX COECIMHEHHUSIX;

epackpsiBath cmbica [lepuomnueckoro 3akona JI. M. MenaeneeBa: T€MOHCTPUPOBATH
NOHMMaHUE MEPHOAMYECKOM 3aBHCHMOCTH CBOWCTB XMMHUYECKHX AJIEMEHTOB OT UX
noyiokeHust B llepuognueckold cucreMe, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aK0OHa ABOraapo;

®OMKCHIBaTh W XapakTepu3oBarh TabnuuHyio ¢opmy I[lepuogndeckoit cucTeMbl
XUMUYECKUX BJIEMEHTOB: pa3inyaTh MOHATHUS «IVIaBHas moAarpymnma (A-rpynmna)» u
«mobouynass noxarpymnmna (b-rpynma)», manbie W OONbIIME TEPUOIbI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpble UMetOTCs B Tabnuie «llepuonnueckas cucreMa XUMHYECKUX
anemeHToB Jl. . MeHaeneeBa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB M 3apsal sapa, oOllee YuciIo 3JIEKTPOHOB U
pacnpeiesIeHUE UX 0 3JIEKTPOHHBIM CJIOSM);

e KJJacCU(UIIMPOBATH XUMUYECKHUE JIEMEHTbI, HEOPraHMYECKUE BEUIECTBA, XMMUYECKUE
peakuuu (0 YUCIY M COCTaBy YYacTBYIOIIHMX B PEAKIMU BEILIECTB, MO TEIJIOBOMY
dhdekry);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, IMONATBEpXkAas ONHCAaHUE NPUMEPAMH  MOJEKYJISAPHBIX  YpPaBHEHUU

COOTBCTCTBYIOIMUX XUMHUYICCKHUX peaKuHﬁ;



® IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MO)KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3TUYHBIX YCIOBUSX;

® BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYHO MAacChl BEUIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opMylie COeIMHEHHUSI, MAaCCOBYIO JOJII0 BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peaKIuu;

® IPUMEHSITh OCHOBHBIE ONEPAIlUU MBICIUTEIBHON AEATEIbHOCTA — aHallu3 U CUHTE3,
CpaBHEHHUE, 000011IeHNEe, CUCTEMAaTU3alINI0, KJIaCCU(UKAIINIO, BBISIBICHUE TPUUUHHO-
CJICICTBEHHBIX CBSI3€M — JIJI1 M3y4YCHHSI CBOMCTB BEUIECTB U XUMUUYECKUX PEaAKIUH,
€CTECTBCHHO-HAyUHbIC  METOAbl  [O3HAaHUSI —  HaOMJeHue, HU3MEpEeHue,
MOJICJIMPOBAHKE, DKCIIEPUMEHT (peaabHbIA U MBICJICHHBIN);

eCjIe/IOBaTh IMpaBWjaM TIOJIb30BAaHUS XHMHYECKOM TmMOCyaod U JabopaTOpHBIM
o0opyaoBaHUEM, a TaKXKe MpaBUJiaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMA TI0  BBIMOJHEHUIO J1a0OpPATOPHBIX XHUMHUYECKUX OMBITOB IO
MOJIYYEHUI0O W COOMpPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOpOIAa M KHUCIOPOAA),
IPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOW MAaCCOBOM JIOJEHW PACTBOPEHHOIO
BEILIECTBA, I[UIAHUPOBATb W  MPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KHUCIOT C IMOMOIIbI0 MHANKATOPOB (JIAKMYC,
benondranenH, METUIIOPAHK U APYTHE).

K xoniy oOyuenusi B 9 kijacce npeiaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOKHBI

oTpaxarb COOPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKpPBIBATh CMBICT OCHOBHBIX XMMHYECKUX IMOHSATUN: XHUMHUYECKUN BJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KarhuOH, aHUOH, TMPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKash peaKIus,
XUMUYECKas CBSA3b, TEIUIOBOM 3(PHEKT peakiuu, MOidb, MOISIPHBIM 00BEM, pacTBOD,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, OBJIEKTPOIUTHUYECKAas JIMCCOLMAIMS, PEaKIuu
MOHHOTO OOMEHa, Karajiu3aTop, XUMHUYECKOE€ paBHOBECHE, oOOpaTUMbIE U
HEOOpaTUMBbIC PEAKIUU, OKUCIUTEIHPHO-BOCCTAHOBUTEIIbHBIC PEAKIINH, OKUCITUTEIb,
BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAaHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEPHOCTH,
XUMHUYECKas CBs3b (KOBaJIGHTHAs, HWOHHAs, METaJUIM4YecKas), KpUCTaJUITMUecKas
pelmETKA, KOPPO3UsI METAJIOB, CILJIABbl, CKOPOCTh XUMUYECKON pEeaKlUH, TPEAEIbHO

nonyctuMas koHnueHtparus [1JIK Bemiectna;



® WULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSTHA W NPUMEHSTH 3TH
MOHATHUS IIPU ONMCAHUU BEIIECTB U UX IIPEBPALLCHH;

®1ICIIOJIb30BATh XHMMHUYECKYI0 CHMBOJIMKY Ui COCTaBlieHUs (OpMyNT BELIECTB U
YPaBHEHUN XUMHYECKUX PEAKIIHI;

®OIPEACIATh BAJICHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHMSIX PAa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY
KJaccy COeIUMHEHUH mo (opMyiaam, BUJ XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHA,
METaJUIMYECKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOM
dbopMysie, XxapakTep cpeibl B BOJHBIX pacTBOpaXx HEOPraHMYECKUX COCIMHEHUMN, THUI
KPUCTAJUINYECKON PEIIETKU KOHKPETHOIO BELIECTBA;

epackpbiBarb cMbIci [leprnonnueckoro 3akona J[. 1. MenueneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHMUE: ONMMUCHIBATh U XapakTepU30BaTh TabMuuHy0 popmy [lepuonnueckoi
CUCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3jinyaTh MOHSATHS «IIaBHas noarpymma (A-
rpynna)» U «mnobouHas noarpymnmna (b-rpynma)», manble w OoJbplIME MHEPHOBI,
COOTHOCHUTh OO0O3HAYEHHs, KOTOPhIE MMEIOTCSI B NEPUONWYECKOW Tabmuie, C
YHUCJIOBBIMU XapAKTEPUCTHUKAMU CTPOCHMSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB
U 3apsal Aapa, oOllee YHUCIIO AJIEKTPOHOB U PaCHpElesIeHne UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH O0OLIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOICTB 3JIEMEHTOB U UX
COCIMHEHMH B IIpEeIIax MajblX IIEPUOJOB U ITIaBHBIX MOATPYIII C YYETOM CTPOCHHUS
UX aTOMOB;

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XMMHUUECKHE
peakuuu (110 YUCIy M COCTaBy yYacTBYIOLIMX B PEaKIMM BEIIECTB, IO TEIIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTENEHEN OKUCICHUSI XMMHUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATh) OOIIME M cHeHU(UUECKME XMMHYECKHME CBOMCTBa
MPOCTBIX U CIOKHBIX BELIECTB, MOATBEPK/1as OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

® COCTAaBIIATh YPABHEHUS EKTPOJIUTUYECKOW TUCCOUUALMU KUCIIOT, IIEJI0UEH U COJIEH,
NOJIHBIE M COKpAlll€HHbIE YpPaBHEHUS pPEaKkUUid HOHHOTO OOMEHa, YypaBHEHUS
peakuui, TMOATBEPXKAAIOINX CYyIIECTBOBAHUE TI€HETUYECKOM CBSI3H  MEXAY

BCUICCTBAMHU PA3JIMYHBIX KJIACCOB,



® DACKpPBIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTABJICHUS 3JIEKTPOHHOIO OanaHca ITUX peaKuii;

® [IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHMS, BO3MOXXHOCTH
IPOTEKAaHUS] XUMUYECKUX MPEBPAIIECHUN B pa3JINUHbIX YCIOBHUSAX;

® BBIUHCIISATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 (GOpMyJie COSAUHEHNS], MACCOBYIO JOJII0 BEILIECTBA
B PacTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUH;

ecOOMIONaTh IMpaBWiIa I0JIb30BaHUS XUMHYECKOH TOCyIoM M  JabOpaTopHbIM
0o0OpyaOBaHUEM, a TAKXKE IMpaBUiIa OOPAILLEHUS C BELIECTBAMU B COOTBETCTBHM C
WHCTPYKIMSIMUA 1O  BBIMOJIHEHUIO J1A0OPaTOPHBIX XMMUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

® [IPOBO/IUTH PEAKIMH, MOATBEPKAAIONINE KaY€CTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECCTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpOMUI-, MOAUI-, KapOoHar-, ocdar-,
CWJIMKaT-, cyiab(]ar-, THIPOKCUA-UOHBI, KAaTHOHbBl aMMOHHUS U HMOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENbHOCTH — AQHAJIU3 U CUHTE3,
CpaBHEHHE, O00OOIIeHHE, CHUCTEMAaTH3aIUIO, BBISABICHUE MPUUMHHO-CIEICTBEHHBIX
CBA3EU — JUISI U3y4YEHHUS CBOWCTB BEIECTB M XMMHUUYECKHUX PEAKIUH, €CTECTBEHHO-
Hay4HbIE METOIbl TO3HAHUA — HAOIIONEHUE, HW3MEpEeHHe, MOIEIMPOBaHNUE,

AKCIIEPUMEHT (peasIbHBIM u MBICJICHHBIH ).



COAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUSA»

(mpakTH4YecKas 4acTh Y4eOHOI0 COepPKaHMA NMpeAMeTa YCHIIeHA
MaTepHaJIbHO- TEXHUYECKo# 0a30i nenrpa «Touka pocra,
HCII0JIB3YEeMOI0 VISl Peau3alui 00pa3oBaTe/bHbBIX POrPaMM B
pPaMKax NpenogaBaHusi XMMUHM)

8 KUIACC

IlepBoHayabHBbIE XUMUYECKHE TOHSITHS

[Ipenmer xumuu. Posib XMMUU B )KU3HU YeJIOBEKa. XUMHUSI B CUCTeME HayK. Temna
u BemecTtBa. PuU3NUECKUE CBOMCTBA BEIHIECTB. ATperarHoe COCTOSIHUE BEILECTB.
[TonsTne 0 MeTomax MoO3HaHWUS B XUMHUU. UWcThlie BemiecTBa W cMechd. CrocoOs
pas3aeieHus CMECEN.

ATOMBI W MOJEKYJAbl. XWUMHYECKHE dJeMeHThl. CHMBOJBI XUMHYECKUX
arieMeHTOB. [IpocThie U CIOKHBIC BEMeCTBa. ATOMHO-MOJIEKYISIPHOE YICHHE.

Xumnaeckas popmymna. BaneHTHOCTh aTOMOB XMMHUYECKHX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocHuTeNnbHass aromMHass Macca. OTHOCHTENbHAS
MOJIEKYJISIpHas Macca. MaccoBas J10Jisi XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUM.

KomuuectBo BemecrBa. Monb. MossipHass macca. B3anmMoOCBsA3b KOJIWYECTBa,
Macchl W 4Yucla CTPYKTYpPHBIX €IOMHHUI] BemecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCIMHEHU.

du3znyeckue U XUMHUYECKUE SIBICHUS. XUMUYECKas peakius U e€ MPU3HAKU.
3aKkoH COXpaHEHHUS MAacChl BEIIECTB. XHMMHYECKHE ypaBHeHHs. Kriaccmbukamms
XUMUUYECKUX PEaKIuil (COeNMHEHUs, Pa3IOKEeHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJO0W, MpaBuUjiaMyd pabOThl B JIaOOpaTopuu U
npuémMamMu oOpalieHus ¢ Ja00opaTOpHBIM OO0OpPYAOBAHHEM, M3YYCHHE W OIHUCAHHE
(GU3MYECKUX  CBOMCTB  OOpa3lOB  HEOPraHMYECKUX  BEIIECTB, HAOIIONECHHE
¢busnveckux (TUiaBieHrue BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE

M KOHJCHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE METHOU



MIPOBOJIOKH, B3aHMOJICHCTBUE MeJa C KUCIOTOM) sIBIeHUM, HAaOII0eHHEe U ONKUCAHKE
MPU3HAKOB MPOTEKAHUSI XUMUUECKUX PEAKIINi (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEepHON KHUCJOTBHI C XJOpUIOM Oapusi, paznoxeHue rugapokcuga meau () mpm
HarpeBaHuM, B3auMojelicTBHE 3kene3a ¢ pactBopoMm comu Mmenu (ll), uzyuenue
CIIOCOOOB pa3/ICJICHUsI CMECEH: C MOMOIIBI0 MarHuTa, (GUIBTPOBAHUE, BhITIAPUBAHHE,
TUCTUJUISIMS, — XpoMmarorpadusi, MpPOBEJECHHWE OYMCTKA IOBAPEHHOW  COJH,
HaONIOIEHUE U OIUCAHUE PEe3yJbTaToB MPOBEJACHUS ONbITA, HILTIOCTPUPYIOIIETO
3aKOH COXPAHEHUS MACChI, CO3/IaHNE MOJEIEH MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:kHeiilmue npejacTaBuTe/ M HEOPraHMYeCKUX BeLIECTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3zayxa. Kuciopom — aj€MEHT U MPOCTOE
BemiecTBo. HaxokneHue kuciaopoma B mpupone, (pumdeckue M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenume kucnopoga. CrnocoObl
MOJIYYEHHSI KMCJIOpoa B JIA0OpaTOpUU U MPOMBIILIIEHHOCTH. KpyroBopoT kuciopona
B nipupojie. O30H — aJlJIOTpOITHAsT MOAU(PUKALIUS KUCIOPOIa.

TernoBoil 3pPexT XuMuueckol peakuu, TepPMOXUMUUYECKUE YPABHEHHUS, IK30-
U JIHAOTEPMUYECKHE pEaKIuu. TOIMIMBO: yrojiib MU METaH. 3arps3HEHHE BO3ayXa,
YCUJIEHHE MMAPHUKOBOTO 3P eKTa, pazpylieHue 030HOBOIO CJIOSI.

Bonopon — anemeHT u npocroe BemectBo. HaxoxaeHne Bogopoaa B Ipupoe,
bu3nYecKue U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI momyueHus. Kucmorsl
U COJIH.

Momnsipabliii 00bEM ra30B. Pac4€Thl 0 XUMUUYECKUM YPABHEHHSIM.

dusnueckue cBouicTBa BoAbpl. Boma kak  pactBoputens.  PacTBOpbL
HacelllleHHBIE W HEHACBILIEHHBIE pPAacTBOpPBL. PacTBOPUMOCTh BEHIECTB B BOJIE.
MaccoBasg noiisi BEmIeCTBa B pacTBOpe. XMMHYECKUE CBOMCTBA BOIbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojae U B KU3HU 4YesioBeka. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHre NpUPOAHBIX BoA. OXpaHa U OUUCTKA IPUPOTHBIX BOJI.

Knaccudukamus neopranmueckux coenuaennid. Oxcuapl. Kiaccudukarus

OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE,  KHUCIOTHBIE,  amM(pOTEpHBIE) U



HeconeoOpazyromnue. Homenknarypa okcuaoB. Gusndeckne u XMMUYeCKHE CBOMCTBA
okcua0B. [lonyueHrne OKCHIOB.

OcHoBanusi. Knaccudukanuss OCHOBaHMN: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanui. PDuznueckne M XHWMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne 0OCHOBaHUMN.

Kucnorel. Knaccudukauusa kucnor. Homenknarypa kucinor. ®Pusmyeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Pan axkruBHoctn wmetamoB H. H. bekerosa.
[Tony4yeHune KUcIor.

Comu. Homenknarypa cosed. ®Pusnyeckne M XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'eHeTnueckas CBsI3b MEXIY KJIACCaMU HEOPTaHUYECKUX COECTUHEHUM.

Xumuueckuit IKCnepumenm:

KaYECTBEHHOE ONPENEIICHUE COACpKAHUS KUCIOpoAa B BO3IyXE, IMOIYUYEHHUE,
coOMpaHue, pacrno3HaBaHWE M HW3Y4YEHUE CBOWCTB KHUCIOpOAa, HaOIIoneHue
B3aMMOJICHCTBHS BEILIECTB C KUCIOPOIOM U YCIOBUS BO3ZHUKHOBEHUS U MIPEKPAILICHUS
ropeHust (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U OMUCAHUE MX CBOWCTB,
MOJIy4eHHE, COOMpaHHe, pacro3HABaHUE U M3YyYEHHUE CBOMCTB Bopopoaa (ropeHue),
B3aumozeicteue Boaopoaa ¢ okcuaom wmeau (Il) (Bo3mMokHO wHcmonb30BaHUE
BUJIEOMATEepUasoB), HaOmoneHne oOpas3loB BEMIECTB KOJWYECTBOM |  MOIb,
MCCJIEIOBaHNE OCOOEHHOCTEN PACTBOPEHMSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JIEM pPacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METa/NIaMU (HAaTpUEM U KajbllueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACOMATEPUANIOB), HCCIEAOBaHHE O00pa3lloB HEOPTaHMYECKUX
BEILECTB PA3JIMYHbIX KJIACCOB, HAOIIOACHUE W3MEHEHHUS OKpPACKH WHIUKAaTOPOB B
pacTBopax KHUCJIOT M Ienodei, uzydeHue B3aumopeiicTtBus oxcuaa meau (Il) ¢
pacTBOPOM CEPHOM KHCJOTHI, KHUCIOT C METAJUIAMH, PEAKUHN HEUTpaau3alud,

IMMOJIYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHNC OOHOIO MCETaJUla APYIrUM U3



pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a]1a4 10 Teme «BaxHelre Kiiaccol
HEOPTaHUYECKUX COCTUHEHUIN.

IMepuoanyeckuit 3axkoH u lIlepuoaumyeckass cucremMa XUMHYECKHUX
yiementoB JI. WM. MenngeneeBa. CrpoeHue aromMoB. XHUMHYECKAsi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBble TOMBITKM KJIAcCU(PUKAUU XUMUYECKUX dieMeHTOB. [loHatue o
rpynnax CXOAHBIX 3JEMEHTOB (LIEJIOYHBbIE U IIEJOYHO3EMEIbHbIE METalIbl,
raJIoreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUABI U
TUAPOKCUJIBL.

Ilepnonnueckuit 3akoH. [lepuonnueckas cucremMa XMMHYECKUX SJIEMEHTOB /.
N. Menneneea. KoporkonepuonHas u jimuaHonepuonnas dopmsl [lepuogmdeckoit
cucteMbl xumuueckux odnemMeHtoB [[. WM. MenneneeBa. Ilepuonsl u  rpynibl.
@uU3NYECKHI1 CMBICI MOPSAJIKOBOIO HOMEPA, HOMEPOB MEPHUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX snuep. M3oromnbl. OnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMUYECKUX 31eMEeHTOB [leprnoanyeckoii
cucremsl J[. M. MenneneeBa. XapakTepucThKa XUMHYECKOTO 3JJIEMEHTA IO €T0
nonoxeHuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aroMOB XHMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO I'PYIIIaM U IIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepruoguyeckol CHUCTEMbI XUMHUUYECKUX
JJIEMEHTOB Il pa3BuUTUs Hayku W npaktuku. . W. MenneneeB — y4€HbIA U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (mOJsipHAass W HEMOJIAPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUUECKUX AEMEHTOB. IOHHas CBSA3b.

Crenenp okuciieHns. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCIICHHS M BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:



u3yueHre oOpa3lloB BEUIECTB METAIUIOB M HEMETaIOB, B3aWMOJCHCTBUE
THJIPOKCHIa LIMHKA C pacTBOpaMU KHCIOT M IIeJNO4Yeii, MpPOBEIEHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIuil
(ropeHue, peakiuu pa3aoKeHUs, COCTUHCHHS).

Mescnpeomemnmvle céasu

Peanu3anus MEXIPEIMETHBIX CBS3€H NpPH HM3YYEHUH XUMHH B § KIacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSTHIH,
TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKIIA.

OOme ecTeCTBEHHO-HAyYHBbIC TOHSTHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHUHTe3, KilaccupUKAIWs, TEePHONAUYHOCTh,  HAOIIONEHHE,
AKCTIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHUE.

dusnka: mMarepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOIHI,
pPalMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUYCCKUN 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperarHoOe COCTOSIHUE BEIIECTBA, ra3, (GPU3NYCCKUE BEIIMYUHBI, CAMHUIBI H3MEPCHUS,
KOCMOC, IJIaHETHhI, 3BE3/161, COTHIIE.

buonorus: porocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOBI, MOJIE3HBIE

HCKOITaeMble, TOIIJIMBO, BOJTHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMUMHYeCKasi peakuus

[leprognueckuii 3akoH. Ilepuonuueckas cuctemMa XMMHUYECKUX 3JE€MEHTOB /1.
N. MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kallusl, KaJblUs U UX COCTUHEHUN B
COOTBETCTBHM C MOJOXKEHUEM 31eMeHTOB B [lepuonuueckoil cucremMe U CTpoeHUEM

HX aTOMOB.



CrpoeHne BelecTBa: BHUAbl XMUMUYECKOM CBA3U. THIBI KPHUCTAUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAJUIMYECKON PEETKH U
BUJ1a XUMHYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJACCAM HEOPTaHUYECKUX
COEIMHEHN, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukaiys XuMHIeCcKuX peakiiuii Mo pa3IndHbIM MpU3HaAKaM (110 YHCITy U
COCTaBY yYacCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIOBOMY 3P PEKTY, 0 U3MEHEHUIO
CTENEHEH OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO
KaTaJn3aTopa). DK30- U 3HAOTEPMUUYECKUE PEAKIUU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsitTue o ckopocTH XuMHuueckod peakuuu. [lonsTne 00 0O0paTUMBIX U
HEOOpaTUMBIX XMMHUUYECKUX peakiusx. [IoHATHE O TOMOTE€HHBIX U TE€TEPOTreHHBIX
peakuusax. [lonstue o karanuze. IloHsATHE O XMMHUYECKOM paBHOBECHH. PaKTOPHI,

BJIMAIOIIMUE Ha CKOPOCTb XUMHYCCKON p€akiiup M IIOJOXKCHHUEC XHMHYCCKOI'O

PABHOBECHS.
OKHUCAUTENBPHO-BOCCTAHOBUTENBHBIE  PEAKLUH, AJIEKTPOHHBIN Oayanc
OKHCIINTEIbHO-BOCCTAaHOBUTEIBHON peaxKLuu. CocraBnenue YpPaBHEHHU

OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  pPE€AKIMAd  C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OataHca.

Teopus 3NEKTPOIUTHUYECKON IHCCOLMAIUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHIL.
Karnonsl, annoHbl. MexaHW3M JHCCOLMALIMM BELIECTB C PA3JIMYHBIMU BUAAMU
XUMHUYeCKor cBsi3H. CTeneHp nucconuanii. CUIIbHBIC U CIIa0bIe SJIEKTPOITUTHI.

Peakuun moHHOro oOMeHa. YCJIOBHS MPOTEKAHHUS PEAKIUM MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOKMCTBA KUCIIOT, OCHOBaHUM
U cojed B CBeTe TpEACTaBiIeHUM 00 DIEKTPOIUTHUYECKOW JIUCCOILMAIUU.
KauecTBenHble peakuiu Ha MOHBL. [IOHATHE O TUAPOIIN3E COTEN.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C MOJCISIMH KPUCTAJUIMUYECKUX PEIETOK HEeOpPraHuYeCKUX
BEIIECTB — METAJUIOB W HeEMeTawioB (rpaduTa M ajamasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAaHUE 3aBUCMMOCTU CKOPOCTH XMMHUYECKOM pEaKIUu OT
BO3JICHCTBUS PA3IMYHBIX (PaKTOPOB, UCCIEIOBAHUE AIEKTPOIPOBOJHOCTH PacCTBOPOB
BEILIECTB, IIpollecca AMCCOLMALMM KHUCIOT, Ienoued u  cojeil  (BO3MOXKHO
UCIIOJIB30BAHUE BHUJEO MAaTepUasioB), MPOBEACHUE OMBITOB, WJIIOCTPUPYIOLIUX
MIPU3HAKU MPOTEKAHUS PEaKIUii HOHHOTO oOMeHa (00pa3oBaHUE OCANKa, BBHIJCICHHEC
ra3a, oOpa3oBaHHE BOJbl), OIMbBITOB, WJUTFOCTPHUPYIOIIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX pEaKIui (TOpeHUe, pEeaKUUU Pa3T0KEHUS, COCIUHEHUs),
pacrio3HaBaHUE€ HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KaY€CTBEHHBIX PEaklMil Ha
MOHBI, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtanibl u MX coeiMHEHUA

OO6mrass  xapaktepucThka TrajnoreHoB. (OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB — raJlor€HOB. XMMUYECKUE CBOMCTBA Ha IIpUMepe xjiopa (B3auMOICHCTBHE C
MeTajulaMHi, HEeMeTaulaMH, Ieiaodamu). XuopoBogopod. ConsiHas KHCIIOTA,
XUMHUYECKNE CBOMCTBA, MTOyUYEeHUE, IPUMEHEHUE. [[eiicTBHE XJ10pa U XJI0POBOAOPOIa
Ha OpraHu3M yejoBeka. Baxuelye XJ0puibl M UX HAXOXKJIECHUE B IPUPOJIE.

O6mrast xapakrtepuctrka 3JaeMeHTOoB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrpoeHue U (U3HUECKHUE CBOWCTBA
MPOCTBIX BEIMIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIMKA KUCIOPOAA U
ceppl. XuUMHUYecKHe CcBoicTBa cepbl. CepoBOAOpON, CTpoeHue, (Qu3nYecKkue u
XUMu4eckre cBoicTBa. OKCHABI CEpbl KaK MPEICTABUTENM KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, pU3NUeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTEIIS
KJlacca KHUCJIOT M crneuuduyeckue). XUMUYECKHE PEaKIUH, JiekKallue B OCHOBE
MPOMBIIIJIEHHOTO CIoco0a TMOJydYeHHus: CEepHOM KucioThl. [IpumeHeHue cepHoM
kuciaotbl. Conau CcepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha Cyiab(}ar-uoH.

Haxoxnenne ceppl M €€ COEIMHEHUMM B npupoAe. XUMHYECKOE 3arps3HECHHE



OKpY>Karolleil cpesibl COeIMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKIH, 3arpsi3HEHNE BO3/IyXa
1 BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHHUS.

OO6mrast xapakrtepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacHpoOCTpaHEHHE B MIPUPOJE,
busznyeckue U XUMUYeckrue cBoiicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro
¢u3nUecKue U XMMHUYECKUE CBOWCTBA, MOJyYeHHUE U npumeHenue. Conu aMMOHUS,
ux (QU3NYecKHe W XMMHYECKHUE CBOMICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
HMOHBl aMMOHHUA. A30THas KHCIIOTa, €€ MOolydeHue, (U3NYECKUEe U XHUMUYECKUE
cBoiicTBa (OOmme Kak TIPEACTaBUTENS Kiacca KUCIOT U CHEIU(UUYECKHe).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHMS B KaueCTBE MUHEPAJIBHBIX YIOOPECHUI.
XHUMHUECKOE 3arps3HEHUE OKpYXalolleh cpeibl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JIOXAM, 3arpsi3HEHHE BO3AyXa, MOYBBI M BONOEMOB). Pocdop, amIoTpONHBIE
moaudukanuu dpocdopa, pusrueckrue u xumudeckue cpoiictea. Oxcuna pocdopa (V)
u (QochopHas kuciora, (uMYeckue UM XUMHYECKHME CBOWCTBA, IMOJIyYEHHE.
Hcnonb3oBanue ¢pocdaroB B kauecTBE MUHEPAIBHBIX YIOOPEHU.

O6mass xapakrepuctuka 31eMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. YIIEpOA, ajUIOTPOIHbIE MOAU(DUKALIIH,
pacmnpocTpaHeHHue B IpHUpoae, (HU3NYECKHe M XUMHUYECKHE CBOMCTBA. AcopOIus.
Kpyrosopot yrnepoaa B nmpupoae. OKcuabl yriepoaa, ux Gu3nueckue 1 XuMHYECKHUe
CBOMCTBa, JECHCTBHE HA JKUBBIE OpPraHU3Mbl, T[OJYYE€HUE U IPUMEHEHHUE.
Dkonornyeckrue MpooOiaemMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (1V), rumoresa
100aJbHOTO TMOTEIJICHUSI KJIMMaTa, MapHUKOBBIA A(P@eKT. YronbHas KuciaoTra u e
conu, uX (u3MUyeckue M XUMHYECKHE CBOMCTBA, MOJIyY€HHWE U TMPUMEHEHHE.
KavyecTBeHHas peakiusi Ha kapOoHaT-woHbI. VMcnosb3oBaHue kapOOHATOB B OBITY,
MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHauanpHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEIUHEHMSIX
ymiepona (MeTaH, 3TaH, 3THJIEH, alleTHICH, 3TaHOJ, INIMUEPUH, YKCyCHas KUCJOTa).

[IpupoaHble UCTOYHUKH YITIEBOIOPOAOB (yTOJib, IPUPOAHBINA ra3, HE(PTh), TPOLYKTHI



ux TiepepaboTku (OeH3WH), WX poJib B OBITY M MPOMBINIIEHHOCTH. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OelKax, YIJIeBOIaX — U UX POJIM B KUZHU
yesioBeka. MarepuaibHOE €JMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COSAMHEHUM.

KpemHuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, IOJIyYCHHE U
npumeHenue. CoequHeHus KpeMHus B npupone. OOmue npencraBieHus 00 OKCUae
kpemaus (IV) u kpemuueBoir kucinore. CHIMKaThl, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTU. Ba)kHellllne CTPOMUTENIbHbIE MaTepUalibl: KepamHuKa, CTEKIIO,
IeMeHT, OeToH, keme300eroH. IIpoOmembl  Oe30MacHOTO  HCIIOIB30BAHMS
CTPOUTEIBLHBIX MaTEPUAIIOB B IOBCETHEBHOM KHU3HU.

Xumuueckuit IKCnepuUMeHm:

U3y4eHHe O0Opa3llOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI,
MPOBE/ICHUE KaU€CTBEHHBIX PEAKIMN Ha XJIOPHUA-UOHBI U HAOMIOACHHE MTPU3HAKOB UX
MPOTEKAHMSI, OMBITHI, OTPAKAIOIINE HU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOT€HOB
U UX COCIMHEHHH (BO3MOXKHO HCMOIb30BAaHUE BUIECOMATEPHUAIIOB), O3HAKOMIIEHUE C
oOpa3namMu XJOpUJIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C oOpaslaMu cepbl U €€
COCIMHEHHUSIMU  (BO3MOXHO  HCIIOJIb30BAaHUE BUAEOMATEpPHANIOB), HaOIIONEHHE
npoiecca OOyIIMBaHUSL caxapa IO JEHCTBUEM KOHILIEHTPUPOBAHHOW CEpHOM
KHCJIOTBl, HW3y4Y€HHE XUMHUYECKHMX CBOMCTB pa30aBICHHOW CEpHON KHCIOTHI,
IPOBEJICHHE KAaYyeCTBEHHOW peakluu Ha Cylb(par-uoH M HaOIIoeHHe NMpu3HaKa e
MPOTEKAaHMs, O3HAKOMJICHHE C (U3MUECKMMHU CBOMCTBamMHU a3ora, docdopa u ux
COEMHEHMUH (BO3MOXKHO MCIOJB30BaHHE BUACOMATEpHANIOB), 00Opa3liaMHu a30THBIX U
dochopHbIX ynoOpeHHi, MoNydeHue, COOMpaHHe, pacro3HAaBaHUE U H3yUCHHUE
CBOMCTB aMMHaKa, MPOBEACHNE KAYECTBEHHBIX peakuii Ha MOH aMMOHUs U (docdar-
MOH U M3yYEHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEJbI0 (BOZMOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB), H3yUEHUE
MOJIeNIEN KPUCTANIMYECKUX PEIIETOK aiMasa, rpadura, QyaiepeHa, 03HaKOMIIEHUE C
MpoIEeCCOM  aJIcOpOLIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U

YCTPOWMCTBOM IPOTUBOTa3a, IMOJMy4YeHHE, COOMpaHHe, PACIIO3HABAHWE M H3yYCHHE



CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEIEHHWE KAYECTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yUYECHHE MTPU3HAKOB X MPOTEKAHUS, O3HAKOMIIEHUE C TPOIYKIIHEH
CUJIMKATHOM TPOMBIIUIEHHOCTH, PEIICHUE SKCHEPUMEHTAIBHBIX 3a4ad IO TEME
«BaxHeHnIe HeMETaIbl U UX COCTUHEHUS.

MeTa/uibl 4 UX COCTUHEHUS

OO0uras xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B [lepuonnueckon cucreme xummyeckux 3meMeHToB . . MenneneeBa u
cTpoeHuss atroMoB. CTpoeHue MeTaioB. MeTamindeckas CBA3b U MeETaJIM4ecKas
KPUCTAJUIMYECKasl PEIIETKA. OJIEKTPOXUMUUYECKUN PsJl HANPSIKEHUH METallIoB.
dusznueckne W XUMHYECKHE CBOWCTBa MeTaiuioB. OOmme crnocoObl MOTy4YeHUs
MeTaiioB. [loHSTHE O KOPpPO3WM METAIJIOB, OCHOBHBIE CHOCOOBI 3aIllUTHl UX OT
koppo3uu. CraBbl (CTallb, Yyr'yH, AIOpPaTIOMUHUMN, OpOH3a) MU UX NPUMEHEHHE B
OBITY U MPOMBIIIIIECHHOCTH.

[Ilenounble MeTabl: ToNokeHHe B Ileproguueckoil cUcTeMe XHUMHYECKUX
anemeHToB JI. M. MenpaeneeBa, CTpOCHHME HMX aTOMOB, HAaXOXKIEHHUE B IIPUPOLE.
du3znyeckue W XMMHUYECKUE CBOMCTBA (Ha mpumepe Harpus U Kanus). Okcuabl U
TUJIPOKCHUIBI HATPUS U Kanus. [[puMeHeHre MeT0YHbIX METAIIOB U UX COCIMHEHUM.

[IlenoyHO3eMENbHBIE  META/UIBI MAarHUM W KaJbLHW: TIOJIOXKEHHE B
[Tepnoguueckor cucreMe xumuyeckux snemeHToB . M. MennaeneeBa, cTpoeHHne nUX
aTOMOB, HaxoXxJeHue B mnpuponae. Ouznyeckue U1 XMMHUYECKHME CBOMCTBA MArHUs U
Kanblysa. BaxkHelmume coemHeHusT Kaiablus (OKCH, THIPOKCH, coin). KECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTPaHEeHHUSI.

AmoMuHuN: nofiokeHue B lleprnoauueckoll cUCTEME XMMHYECKHX JJIEMEHTOB
J. W. Meunneneesa, cTpoeHHME aroma, HaxoxzacHue B Ipupoae. dusuueckue u
XUMUYECKHUE CBOMCTBA aIOMUHMSA. AMQPOTEpPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
AJFOMUHUSL.

Keneso: nonoxenue B [leproanueckoit cucreme Xxummuiyeckux anementos /1. 1.

MenzeneeBa, CTpOCHHE aTOMa, HAXOXKACHUE B Npupoae. PU3HUEeCKUe U XUMUYECKUE



cBoiicTBa sxeneza. Oxcuabl, ruapokcuabl U comu xeneza (l1) u xeneza (1), ux
COCTaB, CBOMCTBA U MOJYUYECHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3llaMi METaUIOB M CIUIAaBOB, HUX (PU3HMUYECKUMU
CBOMCTBaMU, U3yUYCHHUE PE3YJIBTATOB KOPPO3UU METAIIJIOB (BO3MOXKHO MCITOJIb30BaHUE
BHJICOMATEpPUAIOB), OCOOCHHOCTEN B3aMMOJCHCTBUSI OKCHIA KaJbI[Us U HATPUs C
BOJOM (BO3MOXHO KCIOJIb30BAaHWE BUJIEOMATEPUAIOB), HCCIEIOBAaHUE CBOWCTB
AKECTKOM BOJBI, MpoIecca TOPEHUS Kejle3a B KUCIopoie (BO3MOKHO HCIOIb30BaHUE
BHJ/ICOMATEpPUAJIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMd Ha HOHBIL:
MarHus, Kajblus, ajoMuHus, nuHka, skeneza (I1) u xenmesa (I), memu (1),
HaOJIOZICHUE U ONKMCAHKME TIPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU HATPHs, Kallus
U Kajabuus (BO3MOXHO  HCIOJb30BAaHUE  BHUICOMATEPHANIOB), HCCIEAOBAHHE
aM(pOTEpHBIX CBOWCTB THAPOKCHUIA QIIOMUHHUS W THUIPOKCHJA IIMHKA, DEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BaxkHelme MeTaibl ¥ UX COSTUHCHUS.

XuMHA M OKpPYKaOLIas cpeaa

BemecTtBa m Marepranibl B ITOBCEJIHEBHOM JKM3HM 4YelIOBeKa. be3omacHoe
HCIIOJB30BAaHUE BEIIECTB U XUMHYECKUX peakuuii B ObiTy. [lepBas momours npu
XUMUUYECKUX 0’KOTaX U OTPAaBICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYyXarolled cpeasl (mpenesibHas JomycTUMast
KOHILIEHTpauus BemiectB, gainee — IIJIK). Poib XuMuM B pemIEHUM SKOJIOTHUYECKHUX
npoOIeMm.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0paslioB MaTepHasioB (CTEKJIO, CIUIABbl METAJIOB, MOJUMEPHbBIC
MaTepHaibl).

Mesxtcnpeomemmnuie ceazu

Peanuzanuss MeXNpeIMETHBIX CBSI3€d MNpU HU3yYEeHUHW XUMUM B 9 Kiacce

OCYIICCTBIIACTCS 4CPC3 UCITOJIB30BAHUC KaAK O6I]_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ,



TaK U MOHATHUH, SBISIOMIMXCS CUCTEMHBIMU JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OOue ecTecTBEHHO-HAy4HbIE TOHSATHS: HAy4HbIA (akT, THIIOTE3a, 3aKOH,
TEOpHWs, aHaiM3, CHHTE3, Kiaccu(pukamms, TEePUOJUIHOCTh, HAOIIOICHHE,
AKCTIEPUMEHT, MOJICIMPOBAaHNE, N3MEPEHNE, MOJICIb, SIBJICHUE, TAPHUKOBBINA d((DEKT,
TEXHOJIOTHSI, MATEPUAITBI.

®dusuka: Marepus, aToM, IEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIH], W30TOIBI,
pPaOaKTUBHOCTb, MoJIeKyJa, AIIEKTPUUECKUI 3apsi, IPOBOJTHUKH,
MOJYTIPOBOAHUKH, TUAIEKTPUKHU, (POTOIEMEHT, BEIIECTBO, TEI0, 00bEM, arperarHoe
COCTOSIHHE BEUIECTBa, ra3, pacTBOp, PaCTBOPUMOCTb, KpHUCTAJUIMYECKas peueéTka,
CIUIaBbl, (PU3MUECKHE BEJTMYUHBI, €ANHUIBI U3MEPEHHUS, KOCMUYECKOE MTPOCTPAHCTBO,
TU1aHeThl, 3BE371b1, ConHIe.

buonorus: QortocuHTe3, apixaHue, Onocdepa, IKOCUCTEMA, MHUHEPATIbHBIE
yA0OpEHUsI, MUKPOIIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEPaAJbl, TOPHBIE MOPOABI, MOJIE3HbIE

HCKOTIa€MBbIE, TOILJINBO, BOJTHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NIPEIMETA «XUMMUS»

(c yueTroM padoyeil nporpaMMbl BOCIIMTAHUS M IPUMEHEHHUS

000py10BaHUs LIEeHTA 00pPa30BaHUs €CTECTBEHHO - HAYYHOM U
TeXHOJIOTM4eCKOM HanpaBjaeHHOcTel « Touka pocray)

8 kiacce

Koumnuec Moayb BocMTATEIbHOM IPOrPaAMMBI Hcnoab3oBanne
TBO «YpouHas 1eATe1bHOCTb uu¢ppoBoro u
aHAJIOTOBOI'0
HaunmenoBanu 1acoB TemMaTHKa
Ne e DASLEIOB I odopynoBaHust
° pasj B COOTBETCTBUM | eHTpa
n/n TEM ueﬂeBbIe OPUECHTHUPBI C CCTeCTBeHHOHay‘-[HOﬁ
NMporpamMmal pe3yJIbTaToB KaJICHIAPHBLIM | ¥ TeXHOJIOTrHYECKOi
BOCIIUTAHUSA IJIAHOM HaNpaBJICHHOCTEH
BocnuTaTenpho  «10UKa pocTay
i padoThI
Paznean 1. IlepBoHayajibHbIe XUMMHYECKHE TOHATHUS
5 -OpHEHTHPOBAHHBIN Ha Jlatunk
XuMusS — [IPUMEHEHUE 3HAHUI TEMIIEPATYPLI
BaKHAS €CTECTBEHHBIX U Jlenb baiikana
061aCTE COLMAJIBHBIX HayK JJIs MC)KIIYHaPOI[HHﬁ
eILICHHS 33124 B 00JIaCTH €Hb MOXKHUJIBIX
€CTECTBO3HAHU p g N A .
1.1 OXpaHbI OKPYKAIOIIEH JroIe
LR’
. Cpelbl, TNIaHUPOBAHHUS
TpaKTHICCKON CBOHX ITOCTYIIKOB U Hens oria B
ACATCIBHOCTH OLICHKU MX BO3MOKHBIX Poccun
9CJIOBCKaA MOCJEACTBUM IS
OKpy>Karolien cpebl
15 -3HAIOUIMN 1 yBaXKAIOIIUH HaTtunk
JOCTIKEHHUS Halen TEMIIEPATypBbl,
Ponunbr — Poccun B HleHb HapozHOTO naTauk pH
€IMHCTBA
CIIOPTE, TCXHOJIOTUAX,
0OEBBIC MTOJIBUTH U
JHens Matepu
BemecTsa u TPYHOBBIE TOCTIKEHUS,
1.2 XUMHYECKHE TCpOCE 1 ALNTHIKOB JleHb
peaKiH OreuecTBa B IPOLUIOM U Tocy1apcTBEHHOT
COBPEMEHHOCTH; o repba
. Poccuiickoit
-BbIpaXXaromnuu
P H denepannn

MO03HaBATENNbHbIE HHTEPECHI
B Pa3HBIX MPEIMETHBIX
oOnactsx ¢ yuérom




WHIUBUIY AJTEHBIX
HWHTEPECOB, CIIOCOOHOCTEH,
JOCTIDKCHHH

Pasnen 2. BaxkHeiiume npeacTaBuTe 1M HEOPraHM4eCKUX BeLeCTB

6 -3HAIONINN ¥ yBAXKAFOIIUHA JaTunk
JOCTIDKCHHMS HAIICH JleHb BOJIOHTEpA TEMIIEPaTyPHl,
Poaunbsl — Poccuu B B Poccun natyuk pH
HayKe, UCKYCCTBE, CIOPTE,
TEXHOJIOTHAX, OOEBbIE Henb ['epoen
Boszayx. MOJIBUTY U TPYJOBBIE OteyectBa
Kucropo. JIOCTHXEHUS, TEPOEB U
2.1 Houstre 06 3alMUTHUKOB OTedecTBa B Ters
OKCHIAX MPOIIIOM U Komem
COBPEMEHHOCTH; Tynun
Poccuiickoi
-IPUHUMAIOLIUI aKTHBHOE denepanuu
y4acTUE B MEPOIIPUSITUIX
MaTpUOTUYECKOMN
HANpaBJICHHOCTH
8 -3HAIONIMN ¥ yBaXKAIOIIUI Jatunk
JTOCTIKCHHS HalIEeH TEMIICpaTypHI,
Poaunel — Poccun B I[%Hb CHATHA natyrk pH
HayKe, HCKYCCTBE, CIIOpTE, Hegl?lflig;{a
TEXHOJIOTUAX, OOEBLIE
MOJIBUTHY U TPYIOBBIC JleHb pasrpoma
JOCTHXKEHHUS, TEPOCB U COBETCKIMH
Boznopox. 3amuUTHUKOB OTEeuecTBa B BOMCKAMH
29 ITonsarue o NPOLLIOM 1 HeMELKO-
KHCJIOTax U COBPEMEHHOCTH; GammcTcKux
COJIsX BOMCK
-BBIPAKAIOTIHIA B
MO03HABATEJIHBIC HHTEPECHI CTaTMHIpaicko
B Pa3HbIX MPEIMETHBIX i GuTBe Mes
obnactsx ¢ yuérom Poccriickoit
WHIUBUTY TTbHBIX HayKu
HHTEPECOB, CIIOCOOHOCTEH,
JIOCTHKEHHI
5 -3HAIONIUH U YBayKarOIUH HaTtunk
JIOCTH)KCHUS HaIIeH TeMIEpaTypbl, JATYUK
Boxa. Ponuuel — Poccuu B pH, natunk
PacTBOpbL. HayKe, UCKYCCTBE, CIIOPTE, JleHb 3aInTHUKA SIEKTPOIPOBOAHOCTH
2.3 TEXHOJIOTUAX, OOEBLIE OreuecTBa

[Tougarue 00
OCHOBAaHHUAX

MOABUT'A U TPYAOBBIC
JOCTHUKCHHA, TEPOEB U
3alllTUTHUKOB OrteuecTBa B
npomjioM u




COBPEMCHHOCTH,

-IPUHUMAIOIIMNA  aKTUBHOE
y4acTHe B MEPONPUATHUIX
MaTpUOTUIECKOUN
HaIpPaBICHHOCTH

2.4

OCHOBHEBIE
KJ1aCCHI
HEOPTraHUYECKHA
X COeTUHECHUMN

11

-TIPOSIBIISIOIINN yBayKeHHUE
K CTapUINM, K
POCCUICKUM
TPaJUITUOHHBIM
CEMEHMHBIM IIEHHOCTSIM,
WHCTUTYTY Opaka Kak
COI03y MY>K4YMHBI U
YKSHIITUHBI 17151 CO3IaHUS
CEMbH, POXKACHUS U
BOCIIUTAHUSA JETEH;
-0CO3HAIOIINH
COTIPUYACTHOCTH K
MIPOIILIOMY, HACTOSIIIIEMY
u OymyIieMy Hapona
Poccuun, Tpagunmsam
BOMHCKOTO CITYKEHUS
cBoemy OTtedecTBy,
TBICSIYEJIETHEN! UCTOPUU
poccuiickoi
roCyAapCTBEHHOCTH Ha
OCHOBE HCTOPUYECKOTO
MIPOCBEIICHNS,
poccuiickoro
HAI[MOHAIBHOTO
HCTOPHUYECKOTO CO3HAHMUS-
3HAIOLIWMI U yBaXKaroLUi
JOCTHKEHUS HaIllen
Pomunrl — Poccuu B
HayKe, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHsIX, OOEBbIC
TTOJIBUTH U TPYHOBEIC
JTOCTHKEHHUS, TEPOEB U
3amTHAKOB OTedyecTBa B
MIPOIILIOM U
COBPEMEHHOCTH;

Mex1yHapoaHbli
JKEHCKUU JIEHb

Jenn
BOCCOCIMHEHUS
Kpsima ¢ Poccueit

Jenn
KOCMOHABTHKH

Jatunk
TEMIEPATYPHI, JATYUK
pH, natunk
3NEKTPONPOBOITHOCTH

Paznea 3. Ilepuoanueckuii 3axoH u [lepuoauveckasi cucreMa XuMHYeCKUX

sjemenToB /JI. U. MenaeneeBa. CTpoeHue aToMOB. XMMHUYeCKAasl CBSA3b.
OKuUCINTEbHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

3.1

[Tepuognyecku
U 3aKOH U

7

-BBIpAXKAOUIUI
TOTOBHOCTb K YHaCTHIO B
MIPaKTUYECKOU

Henensa
OKOJIOTUH
(Bcepoccuiickuii

Jatunk
TEeMIIePaTyphI, TATUUK
pH, natunk




Ilepuognuecka
sI CHCTEMa
XHUMUYECKHX
31eMEHTOB /I.
H. Mennene-
eBa. CtpoeHue
aroMma

JeATENBHOCTH
JKOJIOTUIECKOM,
HPUPOAOOXPAHHON
HaIPaBIICHHO CTH;
-JIEMOHCTPUPY O
HABBIKU HAOIIONECHUH,
HaKOIUICHHUS ()aKTOB,
OCMBICJICHUS OIbITA B
€CTECTBEHHOHAYYHOU U
TYMaHHUTAPHOH 00JIacTIX
TTO3HAHUS,
MepBOHAYAIbHBIC HABBIKU
HCCIIEI0BATENIbCKON
JESITETHbHOCTH

Henn
9KOJIOTHYECKNX
3HAaHUH

Enunsie ypoku
«BcemupHbIi
Henn 3emn

OJICKTPOIIPOBOJHOCTH

3.2

XnuMuueckas
CBSI3b.
OKUCIINTEIIFHO-
BOCCTAHOBUTEII
bHBIE PEAKIIUU

-3HAIOLUHI U YBaXKaroLUN
JOOCTWI)KEHUS Hallel
Pomunel — Poccuu B
HayKe, UCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSX, OOEBLIE
TIOJIBUTH U TPYJOBBIC
JIOCTHXKCHUSI, TEPOECB U
3amuTHUKOB OTeuecTBa B
MIPOIILIIOM U
COBPEMEHHOCTY;

-IIPUHUAMAIOIIUI aKTUBHOE
y4acTHe B MEPOIIPHUITHIX
MaTPUOTUYECKON
HaIpPaBICHHOCTH,
-pa3OuparoLIuiics B
COBPEMEHHBIX
0OIIIECTBEHHO-
MOTMUTHYECKUX TPOIIECCax,
npoucxonsmux B Poccuu u
MHpE, CTI0COOHBIH
OCO3HAaHHO BBIPA0OTATh
COOCTBEHHYO TIO3HIIHIO IO
OTHOILIEHHIO K HUM Ha
OCHOBE 3HaHUS U
OCMBICIIEHHUS] UCTOPHH,
JTyXOBHBIX [IEHHOCTEH 1
NOCTU)KEHUU HaIei

CTpaHBI

Jenn [ToOennr

JleHb neTckux
00II1eCTBEHHBIX
Opra"u3anuin
Poccun

JlaTauk
TEeMIepaTypPhl, JaTINK
pH, natunk
AJIEKTPOIIPOBOTHOCTH

PeszepBHoe Bpems (3 4)

OBLLEE
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KOJIMYECTBO

YACOB I1O
TTPOT'PAMME
TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O ITPE/IMETA «XUMMSI»
(c yueTom paﬁoqeﬁ NpPOorpaMMbl BOCIUTAHUA M IPUMEHEHUS
000py10BaHUSA LIEHTA 00PA30BAHUS €CTECTBEHHO - HAYYHOH U
TEXHOJIOTMYeCKOH HanpaBJjieHHoCcTel « Touka pocray)
9 KkJjacc
Koanuec HcnoJsb3oBaHue
TBO uudpoBoro u
4acoB AHAJIOrOBOI0
o0opyaoBaHus
HeHTpa
Moay/ib BOCIHTATEIHLHON MPOrpaMMbl €CTeCTBEHHOHAY
H «YpouHas e TeJIbHOCTbY» YHOW M
AUMEHOBAHU TEXHOJOTHYECKO
Ne € pa3aeyioB U it
n/n TeM HANpPaBJIECHHOCTE
IPOrpaMMBbl i «Touka pocra»

LejeBble OpUEHTHPDI
pe3yJIbTaTOB
BOCIIUTAHUS

TemaTuka
B COOTBETCTBUH
¢ KaJICHIAPHbIM

IJIAHOM
BOCIIUTATEJILHOM
padoThI

Pazzen 1. BemecTBo H XUMHYeCKHEe PeaKIIUA

5 -OpUECHTHPOBAHHBIH Ha HaTuuk
NPUMEHEHHUE 3HAHUM TEeMIIepaTypbl
TloBTOpenHe i €CTECTBEHHBIX U
yry6reHue COLMAJIBHBIX HayK JJIs Hensb bankana
SHAHMI perieHus 3a71a4d B 001acTu Mesx1yHapOaHbIA
11 OXPaHBI OKPY KaOIIEH JIEHB TIOKUJIBIX JIFOIEM
OCHOBHBIX Cpellbl, IJIAaHUPOBAHUS
pasnieJios Kypca CBOUX MOCTYITKOB U Henb otiia B Poccun
8 kmacca OLICHKU MX BO3MOKHBIX
MHOCJIEACTBUN I
OKpY>Karolei cpenspl.
OCHOBHBIE 4 -3HAIONIUI M YBaXKAIOIIUIA JleHb HAPOIHOTO Jatunk
1.2 3aKOHOMEPHOCT JOCTWKEHHS HaIlIeH eIMHCTBA TEMIIEPaTypBbl,
1 XUMHYCCKHUX Ponunbr — Poccnn B natyuk pH,




peaxkuuin CIIOPTE, TEXHOJIOTHUX, Jlens Matepu TMATIUK
60eBbIe MOJIBUTU U 3JIEKTPOIIPOBOIHOC
TPYIOBBIEC TOCTHKCHHUS, [enn TH
repoeB U 3alIUTHUKOB ['ocynapcTBeHHOTO
OrteuecTBa B IPOILIOM U repba Poccuiickoit
COBPEMEHHOCTH; Oeneparun
-BbIpaXXaroun
MM03HABATEJIbHBIC HHTEPECHI
B Pa3HbIX MPEIMETHBIX
obnactsix ¢ yuyérom
WH/IUBH]TY AJTbHBIX
WHTEPECOB, CITIOCOOHOCTEH,
HMOCTUKEHUI
8 -3HAIONINI ¥ YBaXKaIOIUN Jlatumnk
JIOCTIKCHHS HaIIEeH TEMIICPATyPHI,
Poaunsl — Poccuu B Henb BononTepa B natyuk pH,
HayKe, UCKYCCTBE, CIOPTE, Poccuu HATIMK
DIEeKTPOIUTHYE TEXHOJIOTHAX, OOEBBIC Tlexs Tepoes 9HCKTPOIE/)IOBOIIHOC
cKast MIOJIBUTH U TPYIOBBIC OreuecTra
JMCCOIMALIHS. JIOCTHXKEHUS, TePOEB U
13 DT — 3amuTHUKOB OTeuecTBa B
peaKLun B UPONLIOM M Jenp Konctutynuun
pacTBOpax COBPEMEHHOCTH; Poccuiickoii
-[IPUHUMAIOIINI aKTUBHOE Deneparmn
y4acTue B MEPOIIPUSITUIX
MaTPUOTUIECKOM
HATPaBICHHOCTH
Pa3znen 2. HemeTa/sIbI M X COeIMHEHHS
4 -3HAIOUIUHI U yBaXKaOIIUN Jlatumnk
JIOCTH>KEHUS Ha1uei TEMIIEPATYPHI,
Popunbr — Poccnn B natyuk pH,
HayKe, UCKYCCTBE, CIIOPTE, HeHb cHATHS O1TOKabl AATYHK
TEXHOJIOTUAX, OOEBEIE Jlenmrrpaza SJICKTPOIIPOBOIHOC
O6mas TOJIBUTH M TPYIOBBIE Jlems pasrpoa ™
XapaKTEPHCTHK JIOCTHXEHUS, TEPOEB U COBETCKIMIL
’1 2 XUMHYECKHX 13-IaHII/ITHI/IKOB OrteuecTBa B BOHCKAMI HEM eLEKO-
JIEMEHTOB POLIIOM 1 (aImmcTCKuX BOHCK
VIIA-rpymmsL. COBPEMEHHOCTH, B CTajMHTrpaICcKoi
[anoreHs! - BEIP@KAONIHIL ourse [lenp

[I03HABATEIBHBIC HHTEPECHI
B Pa3HBIX MPEIMETHBIX
obiacTax ¢ yuétom
I/IHIII/IBI/IILyaHI)HI)IX
HWHTEPECOB, CIIOCOOHOCTEH,

Poccuiickoii Hayku




JOCTIKEHUN

6 -3HAIONIUN U yBa)KaIOIIUH Jatunk
JOCTIOKCHHUS HAIeH TEMIIEPATyPBI,
Ponunst — Poccnn B natyuk pH,
HayKe, HCKYCCTBE, CIIOPTE, AaTIuK
Obwas TEXHOJIOTUAX, 0OEBBIE SJICKTPOIIPOBOJHO
XapaKTEPUCTHK IIOJBUTH U TPYIOBBIE Texns samuTemKa CTH
a4 XUMHYCCKHX TOCTHKEHUS, TEPOEB U
2.2 SJICMCHTOB 3ammUTHUKOB OTeuecTBa B Oredectra
VlA-prTIHBI. MPOLUIOM U
Cepawu eé COBPEMEHHOCTH;
COCIIMHECHUS 5
-IPUHUMAIOIINI aKTHBHOE
y4acTHe B MEPOTIPUITUAX
MaTpUOTUYECKOU
HAIpPaBJICHHOCTH
7 -IPOSIBJISIFOIINI yBaXXEHUE JaTuuk
O61as K CTapIimm, K TEMIIEPATYPHhI,
XapaKTEPHCTHEK poccHuicKuM natuuk pH,
a XUMU9ECKHX TPALIIHOHHEIM MextynaponHbIit AT
23 eMerTon VA- CEMEHHBIM IIEHHOCTSIM, YKEHCKHI JICHb SJICKTPONPOBOAHOC
UHCTHUTYTY Opaka Kak ™
TPYIIEL A3OT, COI03Y MY>KYMHBI U
(ocdop u nx KEHIIMHBI TS CO3IaHMs
COCAMHCHHA CEMbH, POKICHUS U
BOCTIMTAHHUS JeTei
8 -0CO3HAOIIHH JlaTamk
COIPHYACTHOCTh K TEMIIEPaTypBbl,
NpPOLIOMY, HACTOSIIEMY natyuk pH,
O6mas u Oygymemy  Hapoja AaT4YUK
XapaKTEPUCTHK Poccun, TpaguLMSIM SJICKTPOIIPOBOAHOC
A XHMITGECKIX BOUHCKOTO CITyKEHUSI ™
> TCMCHTOR CBOEMY OreuectBy, | JleHb BOCCOEIUHEHUS
2.4 TBICSYCIIETHEH  MCTOPHUH Kpoima ¢ Poccueit
IVA-rpynmsl. L
poccuiickoi
anepoz[vn rOCyJIapCTBEHHOCTH  Ha
KpEMHUH 1 HX OCHOBE  HCTOPHUYECKOTO
COCANHCHHA MPOCRBEIICHUS,
pOccHiicKOro
HalMOHAJILHOTO
HUCTOPUYECKOTO CO3HAHUS
Pasnea 3. MeTa/liIbl H HX COCANHEHUS
O61we 4 -3HAIOIIUN U yBaxcaiIomHﬁ Jaruuk
N JOCTIDKCHHUS HAICH TEMIIEPaTypBbl,
3.1 CBOIICTBa POt — PoccuH B JleHb KOCMOHABTUKH naraux pH,
MeTaIlIoB HayKe, UCKYyCCTBE, CIIOpTE, AaTIuK




TEXHOJIOT'UAX, 00EBBIC
MOJIBUTH U TPYIAOBbIC
JIOCTUKCHUS, TEPOEB U
3amuTHUKOB OTeuecTBa B
MIPOIIIOM U
COBPEMEHHOCTHU

AIIEKTPOTIPOBOIHOC
TH

3.2

Baxueiimnme
METaJUIbl U UX
COEIUHEHMS

16

-OpUEHTUPOBAHHBIN Ha
[IPUMEHEHUE 3HAHUI
€CTECTBEHHBIX U
COLIMANBHBIX HAayK AJIS
pereHus 3a1a4 B 0071acTH
OXpaHbI IPUPOJBI,
IUTAaHUPOBAHUS CBOUX
MIOCTYIKOB ¥ OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBHH
JUISL OKPY KAIOIIEHN CpeJibl;
-Y4acTBYIOILHUI B
MPaKTUYECKON
JeSATENbHOCTH
9KOJIOTHYSCKOM,
MIPUPOJOOXPAHHON
HaIpaBIEHHOCTH

Henens Dxomornn
(Bcepoccutickmii

JleHb 3KOJIOrnueCcKuX

3HaHUU

Enunbie ypoku
«BcemupHnsliii JleHp
SemMin

JlaTamk
TEMIIEPaTypBbl,
Jnatuuk pH,
JTaTYNK
3JIEKTPOTPOBOIHO

CTH

4.1

BemecTsa u
MaTtepuabl B
JKA3HU
YyeJIoBeKa

Paznen 4. Xumusi 1 oKpyskamomas cpeaa

3

-3HAIOLMI U YBaXKarOLIUN
IOOCTW)KEHUS Hallel
Pomunel — Poccuu B
HayKe, HCKyCCTBE, CIIOpTE,
TEXHOJIOTUAX, OOEBLIE
MIOJIBUTH U TPYJOBBIC
JIOCTXKEHUS, TePOEB U
3aMUTHUKOB OTedecTBa B
MIPOIILIIOM U
COBPEMEHHOCTU;

-IIPUHUAMAIOIIUI aKTUBHOE
y4acTHe B MEPOTIPHUITUAX
NaTPUOTUYECKOU
HaNpaBIEHHOCTH;
-pazOuparomuiics B
COBPEMEHHBIX
0OIIIECTBEHHO-
MOJIUTHYECKHX TIpoLeccax,
npoucxonsmux B Poccun n
MUpE, CIIOCOOHBIIH
OCO3HAHHO BBIPA0OTATh
COOCTBEHHYIO MO3HUIIHIO TIO

OTHOLICHHMIO K HUM Ha

Jenn [ToOennr

JleHb neTckux
00IIECTBEHHBIX

opranusauui Poccuun

JlaTamk
TEMIIEPaTypBbl,
natyuk pH,
JTaTINK
AIEKTPONPOBOJAHOC
TH




OCHOBE 3HAHUS U
OCMBICJIEHUSI UCTOPUH,
JIYXOBHBIX LIEHHOCTEN U
INOCTWKEHUU Halei

CTpPaHBbI

Pesepsnoe Bpems (3 u)

OBILIEE
KOJIMYECTBO
YACOB IO
[TIPOT'PAMME

68




INHOYPOYHOE INTAHUPOBAHUE

8 KUIIACC
No Koaunuect
Tema ypoka
n/n BO
4acoB

[Ipenmer xumun. Posias XuMuu B )KU3HU 4esloBeka. Tena u BelecTsa 1
[lonsTHe 0 MeTOIaX MO3HAHUSA B XUMHUHU 1

3 [Tpaktuyeckas padota Ne 1 «IIpaBuiia paboThl B 1a00paTOpuu U IPUEMBI 0OpaIICHUS 1
¢ J1abopaTOpHBIM 000PYIOBAHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl pazaeneHus cMmecen 1

5 [Ipaktuueckas padora Ne 2 «Pa3nenenue cMecell (Ha mpuMepe OYUCTKHU MOBApEHHOMN 1
COIIN)»

6 ATOMBI 1 MOJIEKYJIBI 1

7 XuUMUYecKue 371eMEHThl. 3HaKH (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB 1

8 [TpocTeie U ClOXKHBIE BEllleCTBa 1

9 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUecKast popmyna. BaneHTHOCTH aTOMOB 1
XMMHUYECKHUX IEMEHTOB

11 OtHocuTenbHas aToMHas Macca. OTHOCHUTENbHAS MOJICKYJIsIpHasi Macca 1

12 MaccoBas g0 XUMHAYECKOT'0 dJIEMEHTA B COEIUHEHNUNA 1

13 KonuuectBo BemectBa. Mosnb. MonsipHast Macca 1

14 DU3NYECKUE U XUMHYECKHE SIBICHUS. XUMHUECKasl peaKius 1

15 [Ipu3HaKy M yCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIUM 1

16 3aKOH COXpaHEHHs MAacChl BEIIECTB. XUMUUECKUE YPaBHEHUS 1

17 Bpluncienus KoIM4ecTsa, MacChl BELIECTBA 110 YPABHEHUSAM XUMHUYECKUX pEeaKIUui 1

18 Knaccudukanus XuMHUeCKUX peakiuil (COequHEHMS, pa3I0KEeHHS, 3aMEILCHHS, 1
o0OMeHa)

19 O000111eHrEe U cUcTEMaTH3alU 3HAHUI 1

20 AHanm3 KOHTpoJIbHOHM paboTel. KonTponsHas padora Nel mo Teme «Bemectsa u 1
XUMHUYECKHE pPeaKIH»

21 Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — aneMeHT U mpoctoe 1
BenrecTBo. O30H

99 dusnueckre U XMMUYECKUE CBOICTBA KUCIOpo/a (PeaKkIMy OKUCICHUS, TOPEHHE). 1
[TonsiTre 06 okcumax

93 Crioco6bl MmosTyueHust KUCIopoAa B 1a00paTOpHH U MPOMBIIIUIEHHOCTH. [IpuMeHenune 1
KHUCTIOpOJa

24 TeroBoii 3P PeKT XUMUIECKOI peakIiy, TOHATHE O TEPMOXUMHUECKOM YPaBHEHUH, 1
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMIX

25 TormBo (He(Th, yroibs 1 MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro 1

MpeI0TBpaIICHUS




[Tpaktuyeckast padora Ne 3 o teme «Ilomydenne u coOupanue KUCiIopoaa, H3ydeHne

26 . 1
€ro CBOWCTB»

27 Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxaeHue B npupoe 1

28 dusnueckue 1 XMMUYECKHe CBOicTBa Bojopoa. [Ipumenenue Bogopoaa 1

29 [ToHsITHE O KUCIIOTaX U COJAX 1

30 Crnioco0sI momy4yeHus BoAopoa B 1abopaTopuu 1

31 [Ipaktuueckas padora Ne 4 mo teme «Ilomydenue u cobupanue Booposa, U3yuyeHue 1
€ro CBOMCTB»

32 MonspHblit 00EM ra3oB. 3akoH ABOTaIpo 1

33 Boruncnenus o0b€Ma, KoJIMUeCTBa BELIECTBA ra3a M0 €ro U3BECTHOMY KOJIMYECTBY 1
BEIIECTBA MU 00BEMY

34 Brrancnennst 00bEMOB Ta30B 10 YpaBHEHUIO PEAKIIMY HA OCHOBE 3aKOHA O0BEMHBIX 1
OTHOILIEHUH Ta30B

35 Dusnyeckre 1 XUMAYECKHE CBOMCTBA BOJIBI 1

36 CocraB ocHoBanwuii. [loHATHE 00 HHAMKATOpaX 1

37 Bona kak pactBoputens. HachleHHbIE M HEHACBIILIEHHBIE pacTBOPbL. MaccoBas 101 1
BEIIeCTBa B pacTBOpPE

38 [IpakTuuaeckas padora Ne 5 mo Teme «I[IpuroropneHne pacTBOPOB C ONPEACIEHHOM 1
MaccOBOM J0JIel paCTBOPEHHOTO BEIIECTBAY

39 Konrpompsaas padora Ne2 mo treme «Kuciopon. Bomopon. Boma» 1

40 AHanu3 KOHTPOJIbHOU paboThl. OKCHIBI: COCTaB, KiIaccupuKalus, HOMEHKIaTypa 1

41 [TonyueHnue U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB 1

42 OcHoBaHHUS: COCTaB, KJIaccu(uKaIys, HOMCHKJIATypa 1

43 [Tomyyenue u XUMHYECKHE CBOMCTBA OCHOBAaHUHI 1

44 Kucnotsr: cocras, knaccudukanus, HOMEHKIaTypa 1

45 [Tonydyenue u XuMHUYECKHUE CBOMCTBA KUCIIOT 1

46 Conu (cpegHue): HOMEHKIIATypa, CIIOCOObI OMyUEHUs, XUMUYECKUE CBOMCTBA 1

47 [Tpaxtuueckas pabota Ne 6. Perienne skcrieprMeHTaIbHBIX 33/1a4 110 TeMe 1
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETUHEHUID

48 ['eneTnyeckas cBA3b MEXKAY KJIacCaMH HEOPraHUYECKUX COSTMHEHUN 1

49 O06o001IeHne U cCUCTeMaTu3alus 3HaHUH

50 Konrtponbshas padora Ne3 o teme "OcHOBHBIE KJIaCChl HEOPTaHUYECKHUX 1
coequHeHnn"

51 AHanu3 KOHTPOJIbHOU paOoThl. [lepBble MONBITKY KiIacCU(UKALUN XUMUYECKHUX 1
areMeHTOB. [IoHATHE O TPyNIax CXOIHBIX AIIEMEHTOB

52 [Tepnonnueckuit 3akoH u lleprogndeckas cucremMa XuMu4yeckux aemeHTos /I, . 1
Menneneena

53 [Tepuosbl, TPy, TOATPYIIITHI 1

54 Crpoenue atomoB. CocTaB aTOMHBIX sz€ep. M30T0mbI 1

55 CrpoeHue AIeKTPOHHBIX 000JI0UeK aTOMOB 1eMeHTOB [lepuonndeckoii cucremsl /. 1
N. Menneneesa

56 XapaKkTepuCcTHKa XUMHUECKOTO 3JIEMEHTA I10 ero MonokeHuto B [lepromuyaeckoit 1




cucteme 1. . MenpaeneeBa

3HaueHue HCpI/IO,Z[I/I‘{CCKOFO 3aKOHa IJIA Pa3BUTHA HAYKW U IIPAKTUKH. I[ .

> MenneneeB — yu€HbIi, IEIaroOT U TPaXIaHUH .
58 DIEKTPOOTPUIIATETILHOCTh AaTOMOB XUMUYECKUX PIIEMEHTOB 1
59 Honnast xuMuueckas CBsI3b 1
60 KoBaneHTHas mosyisipHasi XAMUYECKast CBsI3b 1
61 KoBanenTHas HenomnsipHasi XUMHUUYECKasi CBA3b 1
62 CreneHb OKUCIIEHUS 1
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIBLHBIC PEAKITUN 1
64 OKUCIIUTEIIN ¥ BOCCTAHOBHUTEIIH 1
65 KontponpsHas padora Ned mo teme «CTpoeHue aroma. XuMHUIECKasl CBSI3b) 1
66 AHanu3 KOHTPOIBHOU paboThl. O000IIEHNE U CHCTEMATH3AIHS 3SHAHHMA 1
67 O000111eHHE U cCUCTEMAaTHU3AIIU 3SHAHUI 1
68 O0o0011IcHNE B CUCTEMAaTU3alisl 3HAHUH 1

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne
Tema ypoka KoauuecTso
n/n
4acoB

1 [Tepuognueckuii 3akoH. [lepuonuueckas cucteMa XuMu4eckux sneMeHToB J1. U. 1
Menneneena

5 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMHUYECKHUX PJIEMEHTOB MEPBBIX TPEX 1
TIEPHOIOB
Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB 1
Buabl XuMu4eckoil CBSI3U U TUIIBI KPUCTAUIMUECKUX PELIETOK 1

5 Kontponwhnas padora Nel o teme «IloBropenue u yriryOneHne 3HaHUH OCHOBHBIX 1
paszesnoB Kypca 8 Kiaccay

5 AHanu3 KOHTpoIbHOMU paboThl. Kitaccudukanus XuMHUuecKux peakuuii mno 1
Pa3IMYHBIM MpU3HAKAM

7 [TonsiTe 0 ckopocTr XUMUYECKON peakuuu. [IoHSITHE 0 TOMOT€HHBIX U TETEPOTCHHBIX 1
peaxusx

3 [TonsiTne o xumuyeckoM paBHOBecHH. DAKTOPHI, BAUAIONIME HA CKOPOCTh 1
XUMHUYECKON PEeaKIMU U TIOJIOKEHNE XUMUIECKOTO PaBHOBECHS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHT 1

10 Teopust anexrponuTHaeckoit nucconuanuu. CUIbHBIE U cTa0ble YEKTPOIUTHI

11 HonHble ypaBHEHHS peakuui 1

12 XUMHUYECKHE CBOMCTBA KUCIIOT M OCHOBAaHUM B CBETE MPEACTaBICHUHN 00 1
ANEKTPOIUTHIECCKON TUCCOIUAIIIN

13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 AIEKTPOTUTHICCKOM 1
JIACCOLHAIIAN

14 [TonsiTHe O THIPOIU3E CONEH 1

15 O000111IeHNEe B CUCTEMAaTH3allns 3HAHUI 1

16 [IpaxTrueckas pabora Ne 1. «PelieHne 3kciepuMeHTaIbHbBIX 3a/1a4» 1

17 KonTponsHas padora Ne2 1o teme « NEKTpONTUTHYECKAs JUCCOIHAINS. XUMHIECKUE 1
pEaKIMK B PaCTBOPAX»

18 AHanM3 KOHTPOJILHOHM paboThl. O0IIas XapaKTepUCTHUKA TaJIOTCHOB. XMMUYECCKHE 1
CBOICTBA Ha MPUMEPE XJI0pa

19 XnopoBonopoa. CossiHast KUCI0TA, XAMUYECKHUE CBOWCTBA, MOJIyYeHUE, TPUMEHEHUE 1

20 [Ipaktuueckas padora Ne 2 o teme «llomyueHue conssHON KUCIIOThI, U3yueHHE e 1
CBOMCTBY

21 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIUNA, €CITU OJUH U3 PEareHTOB JIaH B 1

U30BITKE




22

OO6mas xapakrepucTuka 31eMeHToB VIA-rpynisl

Annorponsbsie MoauduKauu cepbl. HaxoxxaeHue cepsl U €€ COeAMHEHUN B IPUPOJIE.

23 XHWMHUYECKHE CBOMCTBA CEPBI

24 CepoBoaopoz, cTpoeHue, Gpu3ndecKkrue 1 XuMHUIEeCKUe CBOWCTBA

25 Oxcunpl cepsl. CepHast KHUCIO0Ta, (pU3MUECKUEe U XUMUYECKHE CBOMCTBA, TPUMEHEHHE
XUMUYECKUE PEeaKUH, JIEKAIIUE B OCHOBE IMPOMBIIIIEHHOTO CI10C00a MOTYYEHUS

26 CEpPHOM KUCIOThI. XMMHUYECKOE 3arpA3HEHUE OKPYXKAIOLIEH CPebl COCIUHEHUSAMU
cepsl

27 Brrunciienue MaccoBoil 101 BBIXOAA TPOAYKTA PEAKLIUU

08 OO01as xapakTepucTrKa J1eMeHTOB VA-Tpymiibl. A30T, pacCpOCTpaHEHHUE B IPUPOJIE,
¢bu3nvecKre 1 XUMHUUECKHE CBOHCTBA

29 AMMUak, ero puznyeckKue 1 XUMUYECKHUEe CBOMCTBA, MOJTyYeHUE U IPUMEHEHHE

30 IIpaktuueckas padora Ne 3 o teme «Ilonmyuenne aMMmuaka, n3yuyeHHe €ro CBOMCTBY

31 A3oTHas KUCJIOTa, €€ GU3NYECKHe U XUMUICCKHE CBOMCTBA

32 Hcnonp3oBanne HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAJIbHBIX YIOOPESHMIA.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpesibl COEAMHEHUAMHU a30Ta

33 docdop. Oxcua pocdopa (V) u hocdopHas kuciora, GU3NIECKUE U XUMHUICCKUC
CBOMCTBA, IIOJy4YCHHE

34 HcnonszoBanue GpocdaroB B KauecTBE MUHEPAJIBHBIX YI0OpeHUH. 3arps3HeHue
MIPUPOTHON cpenbl pocharamu

35 VYrnepon, pacpocTpaHeHHE B IPUPOJIE, PU3NUECKUE U XUMUYECKUE CBOWCTBA

36 Oxcunel yrnepona, ux pusnyeckue 1 XMMUYeCKHe CBOMCTBA. DKOJIOTHUECKHE
po0JIeMBl, CBA3aHHBIE ¢ OKCHIOM yraeporaa (1V)

37 VYronpHas KUCIOTa U €€ COIu

38 [IpakTuueckas pabora Ne 4 o teme "llonyuenue yriekucnoro raza. Kauecrsennas
peakuus Ha kapOoHaT-uoH"

39 [lepBoHauanbHbIE MOHATHS 00 OPraHUUYECKUX BELIECTBAX KaK O COCIUHEHUSX
yriepoaa

40 Kpemnwnii u ero coenquneHus

41 [IpakTrueckast pabora Ne 5. Pemienue skcrepruMeHTaNbHBIX 337a4 110 TeMe
«Baxneiime HeMeTaUTbl U UX COSIMHEHUSD

42 KonTponbHas pabota Ne3 o teme «BakHeilne HeMeTalIbl U UX COSTUHEHUS
AHanu3 KOHTPOJIbHOH paboTel. OOIIast XapaKTepUCTUKA XUMUYECKHIX 3JIEMEHTOB —

43 MeTaJuloB. MeTtajunueckas cBsA3b U METaJUINYeCKask KpUCTAIIINYECKas pelIETKa.
duznuecKue CBOMNCTBA METAJIOB

44 XHWMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSYKEHUM METaJUIOB

45 O6mmue crioco6s! noayyeHus: MeTayioB. CriaBel. BerancineHus no ypaBHEHUsIM
XUMHUYECKHUX PEaKLUi, €CJIM OUH U3 PEAareHTOB COIEPKUT IPUMECH

46 [TonsiTre 0 KOppO3UU METAIIIOB




47 Ilenounbie METAJLIIBI 1
48 OKCcHIBI ¥ TUJIPOKCHIBI HATPHSI M KaJTHsI 1
49 Illenouno3eMenbHBIE METAJIbI — KAJIBIUA M MarHUH 1
50 Bakueiiie coeJUHEHNS KaIbIIHU 1
51 O00011IeHNEe U CUCTEMATHU3AINA 3SHAHUHI 1
52 XKécTtrocTh BOMBI U CLIOCOOBI €€ yCTpaHeHUS 1
53 [Ipaktuueckas padora Ne 6 o Teme "JKECTKOCTH BOJBI M METOBI €€ yCTpaHEeHUs " 1
54 AMIOMHAHUI 1
55 AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA 1
56 Keneso 1
S7 Oxcwuipl, THAPOKCH B U conn xene3a (1) u xenesa (1) 1
58 O00011eHNEe U CHUCTEMATHU3AINA 3SHAHUI 1
59 [TpakTrueckast pabota Ne 7. PemieHue skcriepuMeHTaNbHBIX 33a4 110 TeMe 1
«BaxkHeiine MeTamIbl U UX COSIUHEHHI
Boruncnenus no ypaBHEHUSIM XUMHUYECKHUX PEAKIUi, €CITU OJMH U3 PEareHToB JIaH B
60 M30BITKE WU COACPKUT MTPUMECH. BBIUUCIICHUST MACCOBOM JTOJIM BBIXO/IA MPOTYKTa 1
peaxiuu
61 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 1
62 KontponwsHas padora Ned o reme «BakHEUITNEe METAIUTBI M KX COCTUHECHHS) 1
63 AHanu3 KOHTPOJIBbHOM paboThl. BemiecTBa u Marepualibl B IOBCEAHEBHON KU3HU 1
yea0BeKa
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl 1
65 Postb xuMuu B pelieHUH KOJIOTHYECKHUX MTPoOIeM 1
66 O00011IeHNEe B CUCTEMAaTH3allnsl 3HAHUI 1
67 O00011IeHNE ¥ cCUCTEMATU3aLUs 3HAHUI 1
68 O060011IeHNEe U CUCTEMATHU3AINA 3SHAHUI 1
OBHIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68
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