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HOACHHTEJIBHAA 3ANTUCKA

llporpamma no xumun ochoskoro obwero ofpazoBasua (yrayBaBHHb
YPOBEHB) COCTABACHA Ha OCHOBE TpeDoBAHKI K PEIVILTATAM OCBOEHWS OCHOBHOI
0fpasoBaTeNbHOH NporpaMMbl OCHOBHOMO obllero obpaloBaHHA, NPeICTaBIeHHbIX
B IOC 000, ¢ yuetom denepansroi paboueil nporpaMMbl BOCIHTAHHA.

[lporpamma no xpmum paspafoTana © UefLD OKA3aHMS METOAHYECKO]
MOMOLLH YHHTENO B CO31aHHK paboveil nporpaMMel 110 yueOHOMY npeaMery.

lMporpaMma no xumun aaét npeactasieHue o uennx, obumel cTpaterus
o0y4eHUN, BOCITHTAHMA M PAIBHTHR oOOYYAIOUIMXCA cpeacTBamMe  yueBHoro
npeaMera, onpeaenseT 00A3aTENLHOE IPEIMETHOR COIEPHAHHE, ero CTPYKTYPY Mo
pasmesaM MW TEMam,  pacnpeieneHHe NO  KNACCAM,  PEKOMEHIYEMYIO
MOCNEAOBATENLHOLTL  HIVHEHHA XHMHH € Y4eTOM  MERNpeaMEeTHBIX H
BHYTPHIIPEAMETIILIX  CBA3CH,  JO0rHEH  yuebuoro  npouecca,  BO3PACTHRIX
ocobennocTell  obydarwuxes. B mporpaMme N0 XHMHH  YMHTHIBAIOTCA
BOIMOMHOCTH Y4EDHOro npeamMeTa B peanuialuu TpebOBaHMA K NIAHMPYEMbIM
AHYHOCTHBIM, METANPEAMETHRIM MW NPEAMETHBIM pPe3ynbTaTaM ODY4eHHS W B
HOPMHPOBAHHH  OCHOBHLIX  BWIOB  y4eOHO-NOIHABATENBHON  JeRTENBHOCTH
OOYHAIErocs No OCBOEHHI0 Y4eGHOTD Conepranus,

Hayyenwe xHMMHHM Ha ypoBHe ocHoBHOro ofwmero  ofpasosaHuAa
OPHEHTHPOBAHO Ha ODLEKYILTYPHYIO MOAMOTOBKY, HEODXOIHMYIO ANA BeipafoTiy
MHPOBO3IPEHYECKHX OPHEHTHPOR, PAIBMTHA MHTEMNEKTYANLHEX cnocoOHoCTeH H
HHTepecos obyvamwlMxes, Ha npononsedne obyyeHHS HA YPOBHE CpedHero
obuero obpaloBaHua.

JHANHE XHMHH COYy®EMT OCHOBOR ans  (JOPMHPOBAHMA MHPOBOIZPEHHA
0DYYaI0ILErocs. €ro NPEeACTABICHHA O MATEPHANBHOM EIHHCTEE MHPE, BEWHYIO
PONL HIPAKT (HOPMUPYEMBIC XHMHER NPECTUBICHHA O NPEBPALLEHHAX IHEPIHH H
BELIECTB B OpPUPRIE, O AYTAX pelieHds rmobanshbix npobieM YeTORYHBOMO
PAIBHTHA YEeNOBCYEeCTRE - CLIPLEBOI, 3IHEPreTHYECKOH, NPOAOBONLCTBEHHOMH
upobies, npoaemel 2ROA0THYECKOR DesonacHocTr, npoliem 31paBouxpaHer .

Hayuenue xumun:

chnocoDcTRYeT  peanuiailid  BOIMOMNHOCTEH  ANd  CAMOPAIBHTHA M
POPMUPOBAHKA  KYNLTYPR  AW4HOCTH  oDyyaomMxcs, wWx  obumed w
(Y HKLHOHANBHOA TPAMOTHOCTH;

BHOCHT BKAa7] B (OPMHpOBAHHE MEILNEHHA W TBOpPUECKHX cnocobHocTed
OOYYHAIOIHXCH, HABLIKOB WX  CAMOCTOATENLHOH  y4eDHOH  NeATEnLHOCTH,
IKCNEPHUMENTANBHBIX M WCCNENOBATENBCKHX  YMEHHH, HeoDXOIMMBIX Kak &
NOBCEINERHOR WHIHHK, TAK ¥ B NpO(ECcCHOHANLHOH NeATeIEHOCTH;

IHAKOMMT €O chelHUKol HayqyHOro MBILUNEHHS, 3aKNafbiBaeT OCHOBEI
MpeCTARIEHHA O EIWHCTHE NPHPO/ILI M YEN0BEKA, ARINETCH KIIOUEBLIM ITANOM B
(opMUpOBaHKK ECTECTBEHHO-HAYIHON rPaMOTHOCTH ODYYaIOILIHNCH;

cnocobeTeyeT QOPMUPOBAHKMIO UEHHOCTHOMD OTHOLIEHHA K ECTECTBEHHO-
ILH}"[JIHM THEHHAM, K [MPHPpOaOe, K YenoBeely, BHOCHT CROH BEAAD B 3KOMOTIHYEC KD
I}'E-FI-\.'EI.ZIDIJEII! He DE}"' I MM CH.



JlanHeie Hanpasienus B obydeHnn xuMuM obecnedHBaloTes creuudukoi
COACPMAHUA lpeaAMEeTd, KOTOPLIH ABNASTCH NCARIOINHYECKH aNanTHPOBAHHBIM
OTPaKEHHEM OIPEAENIEHHOND 3TANA PASBHTHR XHMHH.

¥rayOnénuelit Kype XMMHH OCHOBHOrD 08tero obpa3oBaHHA OpHEHTHPOBAH
Hd OCBOCHHE OOYHAIOUIMMHCH CHCTEMB! MEPBOHAYANBHEIX MOHATHA XMMHH, OCHOB
HEOPTAHMHYECKOH XHMHH, OCHOBONOArAIOMIHY NPEACTABACHME ODIIEH XHMHH M
OTAENBHBIX IHAYHMBIX NOHATHA OPraHHYECcKOH XHMHH,

CTpyKTYpa COAep®AaHHA NPOrpaMMel No XHMHH cOPMHPOBAHA HA OCHOBE
CHCTEMHOIO noaxona k ef wiyvuenwio. CojepikaHHe CKNAABBASTCA W3 CHCTEMBI
NOHATHH O XHMHYECKOM IMEMEHTE M BELLECTHE M CHCTEMB! NOHATHI O XHMHYECKOH
peakunn. ODe ITH CHCTEMBbl OPraHH30BaHbLl MO MPHHUKIY NOCHEI0BATENLHOMD
PRIBATHA 3HAHHH HA OCHOBE TEOPETHYECKHX NPEACTABIEHHA PAZHOTO YPOBHA:

ATOMHO-MONEKYIRPHON TEOPHH KAK OCHOBLI BCETD 8CTECTBOIHAHHA,

[epnonwnyeckoro 3axoma JLH. Menneneesa kak 0CHOBHOID 3aK0HA XHMMK;

YHEHHA O CTPOCHHM ATOMA M XHMMHMECKOR CHSIIH;

NPEACTABNEHHA 0D WIEKTPOIHTHYECKOH AHCCOLHALIHH BELLECTB B pACTBOpAX,

0 XHMHYECKOH KHHETHKE W TEPMOAHHAMHKE.

B ocHOBY TEOPETHUECKMX IHAHWI NONOKEHB! IMIHPHYECKH NOMYYEHHLIE
harTel, TeoperHueckie IHAHHA PAIBHBAIOTCA NOCNEI0BATENBHO OT OLHOTO YPOBHSA
K apyromy #© obDecneudsaot o0y4alolMMCH  BOIMOWHOCT OODBACHATL M
NPOrHOIHPOBATE CBOMCTBA, CTPOSHME W 0DJECTH MPaKTHYECKOID MPHMEHEHHS
HIy9aembiX BELIECTB.

OcpoeHHe  COACPWAHMA  MPOTPAMMLI 1O XHMHHM  [POMCXOOHT €
HCMONLIOBAHHEM  THAHWH W3 paHee  MIVYEHHBIX  Y4eDHMBIX  OpeIMeToB:
OKpY#AWWHiA Mup, Ouonorka, (u3MKa, mMaTeMaTHKa, reorpa(uA, TEXHOMOIHH,
HCTOPHA.

MporpamMma ocHoBHOro obuiero obpajoBaHHA NO XHMHH (yrayOagHHsii
VPOBCHE) OpPHEHTHPOBAHA HA CcoXpaHeHue (yHIAMEHTANLHOrO Xapakrepa
obpaiopanns, cneundukn yuebuworo npenmera o obecneyende YCNEWHONo
obyyeHHs Ha cleayiomem yposde obpazosains. B nporpaMse mo XHMHH
PEAINMIYETCH PATHHBAIOUIAN W (PAKTHHMECKAN HAIPABIEHHOCTh ODYHEHHA XHMMM,
audpepenunauns  obyveHMs,  BRIOMAKOWAs  npodHIBHYHD  NOATOTOBKY
OOYYAIOIIMXCE W NOCAEAYIOWEe CaMoonpeaencHne B peiDope HanpapieHHs
0DYHEHHA B NPOPHALHLIX Knaccax.

VrnyBnéuuoe  MiydeHHe XUMHM  criocoDCTBYET  peannsalMH  3anay
NpodecCHOHANBHOR OPHEHTALIKH H HANPABAEHO HA NPEAOCTABACHHE BOIMOKHOCTH
KaWAOMY ODYYaloIEMYCR MPOABHTL CBOH HHTENICKTYAaNbHRIE W TBOPHECKHE
cnocobHOCTH  npW Waydenuu  yaeDHOro  npeamera, HeoOXOOHMEIE  [UIA
MPOACMKEHHA 00PasoBaAHMA W JalbHERIUEH TPYA0BOH ACATENbHOCTH.

[porpamma no  xumad  (yroyDnEénesid YpoBeHb) MpEAHA3IHAHEHA MIA
HCHOHLI0BAHKN B ODpa3oBaTelbHbX OprafH3Ialuax, peandiyolHx nporpaMmel
autpthepenunposaioro  (yrayoaéHHoro, NpodnibHOro) HWIYYEHHA OTAeNbHbIX
yyeQHLX MPEAMETOR HA YPOBRHE OCHOBHOM 00wwero obpaloBaHus.



ObpazoBaTe/ibiible (yHKUHH XHMHH, H3yuaemoii Ha yrayGneHHOM ypoBHe,
peanu3yioTes B npouecce GOpPMHPOBEHHA IHAHHIA OCHOB XMMHYECKDH HaYKM Kak
oB/acTH COBPEMEHHOID ECTECTHO3IHAHMA, ODNACTH NPAKTHHECKOH AeSTeNLHOCTH
HEMOBEKA M OJHOMO W3 KOMNOHEHTOB MHPOBOI KynbTypel. 3amaua yueGHoro
1peIMeTa COCTOHT B (POPMUPOBAHHH CHCTEMBLI XHMMULCKHX 3HAHMEA — BaHeHHX
BaKTOB, HOHATHI, JAKOHOB H TEOPETHHECKHX HONOMCHHH, A0CTYNHBIX obobmeHui
MHPOBOZIPEHYECKOTD XAPaKTepa, #3bIKd HaykH, B NpHODIIEHHH K Hay4HBIM
METOMaM TO3HAHHA TIPH  HIYMEHHH BEIECTB H  XHMHYECKHX peakuui,
MHOPMHPOBAHHH H PAIBHTHH NOIHABATENEHBIX YMEHHA H cnocofoB OeNTeNbHOCTH
W HX NpAMeHeHHM B yueDHO-NOIHABATENBHOH M y4eDHO-HCCNEAOBATENECKOI
JEATENLEHOCTH, OCROGHMH npaBdn OesonacHoro oDpallieHHA © BEUIECTBAMH B
NOBCEAHEBHOH HHIHH,

Llenu wiayuenus XMMHH OTPAKAKOT HANPABAEHHOCTL O0YYEHHA HA PAIBHTHE W
CaMOpa3BHTHE THYHOCTH, opMHpoBaHHe eé HuTenekTa u obLIeR Ky ABTYpPhi.

Mayqenne XHMHHE HANPABNCHD HA JOCTHIKEHHE CNENYIOMIHX HeneH:

(POPMUPOBAING  HUTEICKTYRILHO  Pa3BHTON  NTHYHOCTH, TOoTOBOH K
caMooDpaloBaAHMIO, COTPYAHMHECTBY, CAMOCTON IENLHOMY [IPHHATHIO pelueHu,
Uﬂﬂﬂﬂﬁ'i‘lﬂﬁ E..']HI'ITHPUH-HTEL"H E ﬁh[ETFI-D MEHHIOUIHMCR YCIOBENAM BHIHH,

(POPMUPOBAHKHE  CHCTEMBI  XHMHHYECKHX  3HAHHA  KAK  KOMNOHEHTa
ECTECTBEHHO-HAYYHOH KapTHHBE MHPA, KAK OCHOBBL U NOHHMAHHA XHMUHECKOH
CTOPOHE! ARNEHHIA OKPYKAIDIIEND MHPA, OCBOEHHE ATHIKE HAYKH,

npHoDILeHHe ODYYAIDUIMXCS K CAMOCTOATENBHOH NOIHABATENBHOH M
HCCNENOBATCILCKOR  ACHATENBHOCTH, K  HAYMHBIM  METONAM  [O3IHAHMSE,
(POPMHPOBAHHE MOTHBALIHK W PAIBHTHE CNOCODHOCTER K HIYYEHHIO XHMHH;

thopMupopaie  obwed  OYHKUHOHANBHOH M ECTECTBEHHO-HAYYHOI
MPAMOTHOCTH, B TOM  YHCAE YMEHHH ODBACHATL MW OUEHHBATL HBNEHHA
OKPYARIOMIEr0 MHPA, MCTONBL3IVA 3HAHHA W ONLIT, NMOAYYEHHBIE MPH HIYHEHHH
XHMHH, NPUMEHHATH HX TIPH pelieHHH npobiem B NOBCEIHEBHOH MH3HH H
TPYAOBOW AEATENBHOCTH,

PAIBHTHE Y ODYYAIOIIHKCH MHTEPeCd K MIYHMEHMI0 XMMMH W Ccdepam
AERTENBHOCTH, CHAIEAHHLIM @C KHMHE']-L"I.. MOTHEALLKA K DEE‘HHHHHUM:" :Bl:llﬁﬂp}"
COOTBETCTEYIOWETD Mpodung ¥ HANPABACHHOCTH daNnbHEHIIero oDyYeHHA,

DOCOFHAHHE HEHHOOTH AHMHYECKHX THAHHA B HHIHH HEnopeka, NOBLILUEHHE
YPOBHA IKOJOTHYECKONW KYABTYPEL, HENpHATHE AeHCTEHA, NPHHOCALLHX Bpea
OKPYHAIOWIER CPEIE W INOPORLID MOAeH;

npHobpeTeHHe OOYHAIOIIMMHCE ONLITE CAMONOIHAHMA, KAOYEBBIX HABLIKOB
(KMHOYEBBIX KOMIIETEHIIAH ), HEOGXOMHMBIX N8 PATHYHBIX BHIOE JEATENEHOCTH.

Ha yraybaénnoe wiyuenne yuebuoro npeamera «Xumua» orsoauTes no 102
yaca 8 & W 9 knaccax (3 yaca B Hegenw), TO €cTh 2 4Yaca B HENEMo 3a cuér
obrzarensHoil wacty OO OO0 w | yaca 3a cuér wacrw OOIl OO0,
dopmupyemoil yuacTHHkaMK obpazosatenbHblX OTHOWeERHA. Beero 204 vaca 3a
B roja obyueHHs.



COAEPAKAHHE OBYYEHHSH
8 KJACC

Hepponasaibibic XUHMHMECKHE NONSTTHA

XHMHS — BaaHad obnacTh ecTeCTBOIHAHHA W NPpAKTHYECKOR OeRTeNkHOCTH
denosera. [peaser xumun. Pone xuMun B wuinn denoseka, Kparkue ceenenns
0ff HCTOPUH BOFHHKHOBEHHUA W PAIBHTHA XHMHH. XHMHA B cHCTeme Hayk, Tena o
peniecTBa.  MUIHMCCKHE M XMMMYECKHE CBOHCTBA  BEWecTs. ArperaTHbie
COCTOAHMA Bewlects. [TOHNTHE O TEOPETHHECKHMX W IMIMPHYECKHX METOAax
MOIHAHHA B eCTECTBEHHHIX Haykax. [lpesctapieHHs O HaYHHOM MO3HAHMK HA
IMIHPHYECKOM YPOBHE: HallloaeHHe, HIMEPEHHE, IKCIEPHMENT, MOJIETHPOBAHHE,
BuiuMcnenne, llpeactanients o HAYYHOM NOIHAHWH HA TEOPETHYECKOM YPOBHE:
HayuHbIe (PaKTHL, NPOBIEMAa, FHIOTERd, TEOPHH, JAKOH,

A3bik XHMHK, HCTOMHIEH XuMHYecKoi nHdopMaLm,

[louathe o metogax pabotkl ¢ XAMHYeckuMH BewlecTsamu. OBopyaosanne
WKONBHOH  xumuueckoid  nabopatopuu. [lpasuna Gesonacvoro ofpamenua c
BELLECTBAMM K NA00OPATOPHEM ODOPYI0BAHWEM.

Uncrele peumlectsa W cmecH. Tlpupoadsie cmecH; BO3ayX, NPHPOAHBIA ra3,
HEedTh, NPHPOAHBIE BO/ALL, FOPHLIE NOPOAL ¥ MHHepansl. [loHATHE O rOMOreHHBIX
H reTeporedHelx cmecax. Cnocobel passienedsn cmeceil, O4HCTKa BELIECTE.

Bewecrsa # XHMHYECKHE peaKkUHH. ATOMBlL W MONEKYIB. XHMHYECKHE
eMerThl, CHMBO/IB XHMHMECKHX anemenTos. [lpocTuie W clowibe BEUECTBA,
Metanne u  wemerasinu, Bewectea MofekynApHOro W HEMONEKYNAPHOro
CTPOEHHA.

Xumpueckan Qopmyna. BaneHTHOCTE ATOMOB XHMHHECKHX JEMEHTOB.
3aKoH NOCTOAHCTBA cocTapa BelecTs. OnpelneneHHe BANCHTHOCTH 3JEMEHTOB 110
popmynaM  OHHAPHKIX  COCMMHEHHMA W cocraBnedde  (opmyn  OHHAPHBIX
COCAMHEHMHA MO BaneHwTHOCTH JnemedTos. UTHOCHTENBHAR ATOMHAad Macca.
DT]IEEHTEJIEHE.H MDJ'IEJK}"J'.I!IFFIEﬂ REACCH. MEEE{&BHH JONA XHMHAHYSCCKED 2JNeMeHTa B
coeannennn. Haxomnenne npocreiwei opMynsl BEILECTBA M0 MACCOBEIM I0ASM
MNEMEHTOE.

Konuwuecrso sewecrsa. Mone. Monapras macca. B3aumocsais KONHYECTsa,
MACCH W HYHCAA E'I'['I-_':r'll'l'_':r'p!lhl?: EAHHHL  BEinecTEa. PEL“-IE"I'I:.[ mno [ElDPM}'IEHM
EHMHHYECKHX EE]E,'[HIIEIIHI:'I. MI‘JIIHPHEH MACCAa CMECH BeELLECTH. MﬂILhHE}I IOIH
XMMHHECKOMD ieMenTa B coeaduenud, Haxowpenwme npocredied (opMyibe
BELLECTEA NO MOTLHEM J0MAM JIEMEHTOE.

(DHIHYECKHE H XUMHYECKHE ABNEHHA. XHAMHYECKAN PEaKilHi M €€ NpHIHAKH,
YCIoBHA NPOTEKAHMA XHMHYECKHX PEaKlMi. 3aKoH COXpaHeHHs MACChl BEIIECTE.
ATomuo-monexynapHas teopus. Awane u gestensHocTs M.B. Jlomonocosa.
XuMpyeckue ypasHeHHA. THIB XHMHYECKHX peakunil (CoelHHenHs, PA3IOKCHH,
samelenun, obmena). PacueTsl no XAMHUHECKHM YPABHEHHAM.

IHCHEPHMEHTANLHOE  H3YHEHHE BCUIECTB M HBNEHMHA. 3HAKOMCTBO C©
XUMHMECKOHR NOCYaoH, © npasdname pabothi B nabopaTopHd W IpPHeMaMy



obpailieHus ¢ naGopatopHhiM obopynosannem. Miyuenwe u  onmcanue
fuinyeckux  ceoiicts  ofpasuos HEOPraHHYECKMX  BELUECTB — MEeTANNOR W
Hemetannos, HaGmouenwe ¢u3nveckux (nnasnensme Bocka, TasHue Nbja,
PACTHPAHKE caxapa B CTYINKE, KHNEHHE H KOHIEHCALHS BOOLI) H XHMHUYECKHX
(ropexine coeun, npoKanHeanWe Meano NPOBONOKH, BIaHMONCHCTBHE COMBI MITH
Mena © CONAHOH KHCNOTOH) sanedmni. Oinakomnenwe c odpajlaMu BellecTs
koauyecTeoM | mons, Habmonenwe o onucanme MPHIHAKOB NpOTEKAHHA
XHMHYECKHX peakunil (painokenne caxapa, ssanmMoneHcTane CEPHOR KMCIOTH! C
MAOPHAOM  DapHi, [MOAYYEHME M PAINOMEHHE THAPOKCHIA Meaw (1) npw
Harpesaniu, B3auMmonedicTane wenesa ¢ pacteopom coau memn (11). Mayuenne
CNocobOB  pasjieneHHa  cMeceii (¢ NOMOLLIO MAarHKTa, (QUILTpOBaHHE,
BRITIAPHBAHKE, JHCTHILIAUNS, XpoMaTorpaibus ), nposeaeHne ouHCTKH NOBEapeHHOI
cond. Habmoaerne w onucaume onsimos, HAMOCTPHPYIOUIMX 38KOH COXPAHEHHA
MECCh.

Bamueiimme npeacragntenn Heoprannueckny selects

[pencrasnenus o rasax. Boimyx — cmeck rasos. Cocras BO3NYXA. 3akoH
Asoragpo. Monapueiii  ofbéM  rasos. OTHOCHTENbHAS NAOTHOCTS Ta3GE,
Onpenenerne oTHOCHTENBHO MONEKYIAPHON MACCH! ra3ooDpatHoro BELeCTRa o
WIBECTHOH OTHOCHTENBHOH 1I0THOCTH. OGLEMHBIE OTHOIEHHS Trazon npu
XHMHYECKHX PLaKiiHax,

Kicaopoa — anement u npoctoe semecrso. Haxowaenne KHCIOpona B
MpHpone, HIHYECKHE W XHMUHeCcKHe ceoficTra {PEAKLHN MOPEHHA W OKHCITIEHHH ).
llpoueccr owxmcnennn 8 muBol npupone. Okcums, [pumenenne kucnopoaa,
Chocobu nonyvenns knenoposa s nabopatopuu u npomMbliteHocTH. [lonatie o
karanwiatope. Kpyrosopor wkuciopoga s npupose. Oson - ANNOTPONHAN
MOOH(MKALKMA  KHChopoaa,  O30HO0BLI Cloll, ero 3HavYeHHe 0§  HBEIX
opraiuimos. Paspyiuenue olonosoro caos.

Tennosoii apdert xumudeckoll peakimu, TepMoXHMHYeCKHe YPaBHEeHHA,
IK30- W IHAOTEPMHYecKkHe peakuns. Tonnueo. MenonkiosaHse yran ¥ mMeTada &
KAMCCTOE TOMIHEA. 3arpaiHerHe Bo3iyxa, | IoHaTHe 0 napHHKoBoM 3didekTe,

Bopgopon — snemewt M npocroe pewectso. Haxowaenue BOJIOPOIA B
ApHpOde,  UIHYECKHE M XHMMHMECKWE CBOHCTBA, TIpHMEHEHHe, CrocobEI
nonyuenns. [onstie o kucnoTax ¥ consx. Menoibsosanue Bodopona B KavecTse
TOIIMEE.

Bona. @uinveckuwe cpofictsa soje. Bouna kak pactoputens. Pactsops.
Haceiuensble M uenachinentble pacTeophl. PacTBOpHMOCTs BeliecTs B Boje.
DEKTOPEl, BIHAOUIME HA PACTBOPHMOCTE TBEPABIX M ra’oobpasHbiX BellecTs.
Cnocofiel Beipamesns KOHUSHTPALMM PACTBOPOB: MACCORAS 0NN PACTBOPEHHOTO
BEILECTBE, MONApHas KOHUeHTpauws. Poib pacTBOpoR B NPHPOIE W B HHIHH
Yenopexa.

Xumudeckue cooficrea soaw. llowsrue of ocHopauuax. [lonsthe of
HHauKkaTopax. Kpyrosopor somw B npupoje. 3arpssHeHHe NpHPOIHBIX BO.
CXpaHa H OYHCTKA NPHPOAHLIX BOI.



Knaccudurauns neopranmveckux coeanmesii. Oxkcuael, Knacendurains
OKCHIOB:  coneoDpasyiolune  (OCHOBHLIE, KHCITOTHBIE, amorepHnie)
Heconeobpasyiomme. Mesciyuapoinan HOMCHKNATYpa OKCHIOB. TpHBHankublie
HA3BAHHA OKCHI0B, DHINHECKME W XAPAKTEPHAIE XMUMHYECKHE CBONCTEA OKCHI0B
(B3aHMONEHCTBHE ¢ BOJOH, C KHCAOTAMM H OCHOBAHHAMH, C APYIHMH OKCHIAMHE ).
Monyuenne okcuaos,

[MousTie o ruapokcunax — ocHosanmsx i KHCMOPOACOAEPKALIHK KHCNOTAX.
Kucnots,  Knaccudukauus — wkucnor., Mewaynapoanas  HomeHknatypa M
TPHEHANBHBIC HAIBAHWA KHCNOT. DUIHYECKHE M XHMHYCCKHE CBOHCTRE KHCIOT
(B3AHMOUCHCTRHE © METANNAMM, ¢ OKCHAMH METELION, OCHOBIHMIMH H CONAMM ).
Pan akrusHocTH smetannos H.H., Beketoga. Ionyuenune kucaor. Kucnorsl B
NPHPOIE, MPHMEHEHHE BAKHEALINXY KHCIOT,

Ocuosanus. Knaccudmkaums ocHosanmii:  wenoun u HEPACTBOPHMBIE
OcHOBaHMA. Mewsiynaponnas noMmeHknaTypa ocHOBaHHIL, TpuBnanbHble HazBaHu:
OcHoBaHHiH. Lllenoun, ux ceoiicTsa (E3aHMONSHCTEHE ¢ KHCIOTHLIMH OKCHIaMH,
KHCAOTAMH W conamu) W cnocoDel nonyvenns. HepactBopumule ocHosanma, ux
CBOHCTHA (B3IAMMONEACTBHE € KHCAOTAMM) H CHOCOGH) nony4YeHua. AMGOTEPHOCTS.
[Houatne of amporepunx runpokcunax (ua NPHMEPE THAPOKCHAOB LHHKA W
ATOMHHHA): XHMH4Yeckne cBolicTna (B3auMongiicTare ¢ KHCIIOTAMH H ILENoYamMi)
H TOJYHEeHHe,

Conw  (cpenume, kueasle, ocHoBHBle, aBOiHME). Mesnynapoanan
HOMCHITATYpa  coned.  TpusnanbHele uaipaHus coneili, OusHdeckne §
MApAKTEpHLIC XHMHYeCKkHe cBolicTBa Wa npumepe cpeauux conefi. [Monyuenne
Colen.

FeHeTHYECKan CBATL MEHKTY KIACCAMM HEOPrAHHYECKHX COEANHEHHI,

IKCNEPUMEHTANIBHOE HIYYEHHE BELIECTE H SRACHHiL:

KOJIHHECTBEHHOE ONPEACIeHHEe COAEPHANHA KHCIOPOIa B BOINYXE;

noiydenne, cobupatie, pacioiHaBaHHE W WIyYeHHE CROICTE KHCAOPO/a,

HAOMIONEHHE  BIAHMOACHCTBHA BECLIECTB C  KWCIOPOZOM W YCI0BHI
BOIHMKHUBCHHA W [IPEKPALLICHHA FOPEHHA;

O3HAKOMJIEHHE C 0DpaItiaMi OKCHAOR M ONHCAHHE HX CBOMCTE;

noAyuenHe, cobupanne, pacnoIHaBaHHE W WIYYEHMe CBOIHCTB BOAOPOAA
(ropexue);

BIAHMOAEACTBHE BOAOPONE ¢ ORCHAOM Mean (11);

HCCAENOBAHHE  OCODEHHOCTER  PACTBOPENMA  BELLECTE ¢  pasIHMHON
PACTEOPHMOCTBID;

IPUIOTORICHKE PACTROPOB ¢ ONPeleNcHHol MaccoBoil Jonefl pacTBopeHHOrD
BELIECTHA;

MPHIOTORNEHHE PACTROPOB ¢ ONpelencHHol MOnApHOH KoHuenTpaumed
PACTBOPEHHOID BEWECTRA,

RIAMMOINCHCTEHE BOIBI C METANNAMH (HATPHEM H KalblHeM);

ONpeleitHHe PACTBOPOB KHCIOT | 1enoyYei ¢ MOMOILLID HHAHKATOPOR!

HecaeaoBaHHe 0DPA3LIOR HEOPTAHHYECKHX BELLECTE Pa3IHYHBIX KIACCOR,



HIYYEHHE BIAMMOJeHCTENA OKkcHIa mean (11) ¢ pacTeopom cepHOil KHCIOTH,
KHCIOT ¢ METANTAMM, PLakuMi HeATPaNH3ALHH;

NOIYYEHHE HEPACTEOPHMbIX OCHOBaHHWH, BbITECHEHHE OOHOTO METALIA
JpPYTHM H3 PACTBOPA CONK;

BIAHMOLAEACTEHE I'MAPOKCHIA LHHKA C PACTROPAMM KMCNOT M Wenoyeii;

PEIIEHHE  IKCNEPHMEHTABHEIX 33084 0o Teme «OCHOBHBIE KINACCH
HEOPTAHHYECKHX COEAHHEHMHIR,

Hepuoanuecknii  sakon n  llepHoanyeckan cucTeMa XHMHYECKHX
wiementor 1. M. Menageneesa

Crpoenue aromos. XumHuyeckas cafzb. OKHCAMTENBHO-BOCCTAHOBHTENBHELE
PEaKLIHH,

lepaewie noneiTkd kKiaccHpHKaUUK xumuueckux anementos. [loustue o
rpynnax (ceMeHCTRax) CXOAHBIX WIEMEHTOB! LUENOMHLIX M IIENOUMHOIEMENLHEIX
METAIIAX, TANOreHax, WHEPTHRIX (DUAropoiHbix) rasax. SMeMeHThl, KOTOpbie
0OpaIyoT aM(QOTEPHBIE OKCHAB! H FHAPOKCH L.

[lepuoauveckni FAKOH, OTkpbiTHE [lepuonnaeckoro IAKOHA.
[Mepuoanueckan cHcTema xuMuueckux onemenros J|, M. Menaeneesa.
Koporkonepuonsas w anuunonepuonnas Gopmul tabnuusl  «[lepuonaueckas

cHcTema xumuvecknx wementos [, M. Menaeneesan. [lepuonsr v rpynnst (A- u
b-rpynnsi),

Crpoenne aromos. Cocras aromuex snep. Mzoronsl. PaaMoakTHBHOCTE.
nexTpoHsl. INEKTPOHHAA OpPOHMTANL. DHEpPreTHYECKHE YPOBHH W MOJYPOBHH
aroma: s-, p-, d-opburanu. MeKTpouHLe KOHPHUIYPAUMH W WIEKTPOHHO-
rpaduueckue (hopmyisl aromos. @UIMHECKHH CMBICT TIOPAIKOBONO HOMEpA,
HoMEpa nepHoaa W rpynnsl emenTa. CTpocHmue WMICKTPOHHBIX oDonovex atoMoB
nepseix 20 xumuveckux anemenron [epnoanueckoit cueremst JI M. Menaeneena:
pacnpefelieHHe IIEKTPOHOB [0 3JHEPIeTHHECKHM YPOBHAM, [OOYPOBHAM M
opburanam, Duanyecknit cmuicn [lepuoamueckoro aKona.

3ﬂf{u!1DMEpHm:TH HAMEHCHHA pPaadvca aToMoBn XHEMHYECEHX NIEMEHTOR,
METAMTHMECKHY W HEMETANNIHYECKHX CBOHCTE MO IpynnaM W NepHOIEM.

H'_"I-ME.‘I'[EHHE EHCINOTHO=-O0CHOBRHLIX EEDF{ETH EDE}[HHEHHE KHMHYECKHNX INMEMEHTOHR B
I'J'EPHGIIEIH 4l FFI-}"I']HHH. }:EPEIFI'EFHETHHE XHMHMECKOID AleMEHTa N0 Ero
nonoweddio & [lepuomryeckoi cucrese 1. M. Menaeneena.

3navenne [lepuoauueckoro sakona H IlepHoanyeckol cHCTEMEI XHMHYECKHX
INEMEHTOR ANA pasauTHA HaykW W npaxtukd, JI. M. Mennenees — yuenni w
pamaaHHH.

jﬂE}ﬂ'PﬂlJTFIH]l-HTL‘JTLHﬂL'TI: XHMHHYECKHX 3INEMEHTOR. :':HHH HECKAEN CBA3Lb.
HHJ'I.I:I. ‘.'{HMH'-IEEHHE CHHAM: KOBAMIEHTHAR IIUJIHPHH.H CBHIb, ROBANEHTHAA
HEMOAPHAA CBEREL, HOHHAA CBALh. Mexanmimb EIE]]HSHBHH HA HﬂHH.’IEHTHﬂﬁ H
HOHHOH CBAIW, DNCKTPOHHLIE H CTPYKTYpHLe dopsmyns seuects. KarHoHs H
AHHOHBL.

Kpucrannuueckne o  amopeeie Bewecrea, TN KPHCTATIHYECKHX
PELUIETOK: HOHHAR, ATOMHAR, MONCKYISPHAN B HX XAPAKTEPUCTHEN,



Crenens  okuenennsa. Onpejeiende  creneHeidl  OKHCICHHA ATOMOB B
OMHAPHBIX  COGAMHCHMAX.,  OKHCAMTENbLHO-BOCCTAHOBHTENLHEIC PEaKUHH.
lMpoueccn OKMCHEHMA W BOCCTAHOBAEHMA. OKMCAMTENH M BOCCTAHOBHTEM.
Cocrasnenune ypasHeHHi NPOCTLIX OKHCIHTENLHO-BOCCTAHOBHTENBHBIX peaKuHi 1
PACCTAHOBKA B HHX KOMMPHIHEHTOR METOLOM MEKTPOHHOIO Bananea,

DKCHEPHMEHTANRHOE HIYHEHHE BELLECTR W RBACHMII;

O3HAKOM/ICHHE C 0DPaILAMH METANNOE H HEMETANIOR;

MOJCNHPOBAHHE CTPOEHHA MONEKYN [PH MOMOIIH PHCYHKOB, MOZened,
MEKTPOHHLIX H CTPYKTYPHEIX GOpMY;

MPOBEACHHE  ONBITOB, HANIOCTPHPYIOIIHX — NPHMEPRI  OKHCIHTENEHO-
BOCCTAHOBHTENBHEIX PEAKUHE (FTOPEHHE, PEAKLIMH PAINOIKEHMS, COSAHHEHHS),

Memxnpeamertusie cRAIN

Peanusauns MemNpenMeTHsiX CBAIEH NPH HIYYEHHH XHMHH B § Kiacce
OCYUIECTBAAGTCA  Yepes HCNONLIOBAHME KAk ODIWMX  eCTECTBEHHO-HAYYHLIX
MOHATHA, TAK H NOHATHE, TPHHATHIX B OTACNLHBIX €CTCCTHEHHBIX HAYKaX.

UB1IHE eCTECTREHHO-HAYHHLIE MOHATHA: SBICHHE (fpolUece), HaYMHBIH DaKT,
FHIIOTE3d, TEOPH. IAKOH, aHANH3, CHHTE3, KAACCHHKAIMS, NEPHOLHUYHOCTS,
HablrOACHHE, IKCNEPHMENHT, MOICIHPOBAHKE, HIMEPEHHE, MOJEk,

DPH3uKa: ABIEHHA NPHPOALI, (HIHYECKHE ABICHMA, BELIECTBO, Telo,
(PUIHYECKHE BEAHMMHLL, €IMHHLL  H3MepeHus, oOnéM, macca, arperartHale
COCTORHME BELECTBA, ATOM, 3MEKTPOH, NPOTOH, HEHTPOH, HOH, MONeKyaa,
CTPOEHHE raj’os, WMAKOCTEH M TEEPIBIX (KPUCTA/LIMHECKHX) TeN, MEeKTPHYECKHH
3apAA, KOMHYECTBO TENNOThL.

Buonorus: Guoctepa, dorocunres, npotecckl obMeHa BELIECTS,

l'eorpahus:  armocdepa, ruopocdiepa, MHHEpadbl, rOpHbIE  MOPOIL,
HONETHBIE HCEOIEEMBIC, TOMIHBO, BOAHBIC PECYPC,

Texuonorus: rexuocdepa, HPOH3IBOACTBO, XHMHYCCKHE TEXHOMOIHH, Chipbe,
KOHCTPYKIHOHHBIE MATEPHATbL.

9 KJACC

Bemecrso B XHMHYECKAN peaKuns

[Nosropenne W yrayGaeHHe 3HAHWE OCHOBHBIX pasienos kypea B wnacca.
Crpoenwe  atomop. CpolicTBa ATOMOB  XHMHYECKHX  3IEMEHTOB,  HX
KOJIMHMECTBEHHBIE H KAYECTREHHRIE XBPAKTEPHCTHKH (pammyc,
IMEKTPOOTPHUATENBHOCTE,  JHepruA  WoHMzaumu).  [locnenosartensHoCTs
J@NONHEHHA WMEKTPOHHBIX opbHTAnell aToMoB Manelx nepuonos. OcobenHocTH
JANONHEHHA  WIEKTPONHBIX  opOuTaned  atomos  GOABIIMX  NEPHOIOB.
[Mepronnueckas cHCTEMa XHMHYECKHX JNEMEHTOE B CBETE MNpencTasieHHd o
cTpoennd  atoma, CTeneds OKHCNEHHA W BanenTHocTs, [lpenctasnense o
HEPHOAHYECKOH IABHCHMOCTH CBOCTE XHMHYCCKHX INEMEHTOR
(2IERTPOOTPHILATEN BHOCTh, OKHCIMTEN hHO-BOCC TAHOBHTEIIBHBIE cBOHCTBA,
KHCNOTHO-OCHOBHBIC CROHCTEA OKCHIDE K I'HJJ_F'DHEH.?[HR} o ETFIDEHHH STOME.



Crpoesiwe peinecrsa, BeulecTsa B TBEpIOM, WHAKOM M razoodpaHom
COCTONHHH, DBMilw  XHUMMY4eCKOH CBAIH: HWOHHAY, KOBANGHTHAR (HenonapHas,
NOMIPHAN ), OOMEHHBIA M LOHOPHO-AKUENTOPHKA MexaHuiM  obpasoBanus
KOBANEHTHOH CBAIM,

Memonexynnpabe azanmoneiicTans (BoAOpONHAS CBA3L, cHAbl Bau-nep-
Baannea). THNB KpUCTANANYECKHX PELLETOK — ATOMHANA, HOHHAS, METANTHHECKAS,
MOIEKYISPHEA — W 0COBEHHOCTH HX CTPOeHHA, JaBHCHMOCTE CBONCTB BElLeCTRa OT
THIA KPHCTAMNHYECKOH PELIETKH M BHIA XHMHYLCKOH CRAIH,

OcHoBible  3aKOHOMEPHOCTH  NPOTEKAHHA  XHMMYECKHX peaxuHi.
Knaccuuraias xumuHeckny peakunil no paanuuHbM NpH3IHaKaM (no qHCHY W
COCTaBY YHACTBYIOLUMX B peakuMM sewects, no tennosomy adderty, no
HIMEHEHHI) CTeneHeH OKHCICHWA XHMHYECKHX IEMEHTOB, M0 0DPATHMOCTH, MO
YHACTHIO KATANHIATOPA, [0 arPeraTHOMY COCTORHHIO PEATHPYIOLIMX BellecTs),

JNEMEHTBl  XHMWYECKOH  TEPMOJMHAMHKH., DHEPreTHKa  XMMHYECKHX
peakumi. Tennosoi et xumuveckol peakunn. Jki0- M IHIOTEPMHYECKHE
PEEKIIHK, TEPMONHMMHUCCKHWE YypaBHeHHA. 3akon lecca W ero cneicTBHA.
BriuHCIEHHA 10 TEPMOXHMHYECKHM YDABHEHHSM,

[Tonstie o cxopocTH Xumuveckodl peakuun. 3akoH JeHCTRYIONMX Mace.
PaKTOph, BIHAKILKE HA CKOPOCTH XHMHYCCKOH peakuny. JHEPrHs AKTHBALIUM,
[Monatue o kavannze. Pepmentsl. Murnburopu,

[MonsTHe 06 ofparHMelx # HEOBPATHMBIX XHMHYECKHX peakuusx. [ToHsTHe o
XHMHHECKOM  paBuoBsecwd, npuHumMn  Jle  [llatenwe. YonosBus emeleHus
XHMHYECKOIO pasHoBecHA, DakTopbl, BAMSIOUIME HA COCTOAHME XHMHYECKOro
pasHOoBECHA,  [IpOrHOSHpOBaHHE  BOIMOKHOCTH  NPOTEKAHMA  XHMHYECKHX
PeBpalleHHi B PAIHYHEIX YCAOBHAX HA OCHOBE NpeicTaBIeHHH 06 HIYHeHHbIX
MEMEHTAX XHMHYECKOH KHHETHEH H TEPMOIHHAMHKH,

OKHCAHTENBHO-BOCCTAHORHTENbHEIE PeaKiMH, OKHCIHTENBHO-
BOCCTAHOHMTENLHBIE CROHCTHA XHMHHECKHY WIEMEHTOR, JABHCHMOCTE OT CTENEHH

okucaenns. Bamnbie okueanrean w o socctanosurend. [lepmanravar xanHs
(XAPEAKTEPHCTHEA ). COCTARNCHHE YPABHEHHH OKHCIMTENLHO-BOCCTAHOBHTEALHLIX
PEAKIHA C HCTIDNB30BAHKEM METOAA MERTPOHHDIO BasiaHca.

DNEKTPONHTHYECKA! AMCCOUHAUHA. XHMHYECKHE PeakllHd B pacTBOpax.
Teopust  InekTpONMTHHECKOH  Auccouuannn, PacTBopenHe Kak  (M3HKO-
XHMH4eckui npouece. [lonsTie 0 ruapatax ¥ KPHCTALIOTHAPATAX. NEKTPONUTEI
H HealeKTpoauThL. Karuonn, anuonb. Mexannim [HCCOUMALHH BEIECTE C
PA3THYHBIM  BHAOM XMMHYECKOH cBasW. CunbHbele M caalble MEKTPOAHTHI,
Crenens AMCCOLMAUNM, KOHCTaHTa AMccouMauny. MoHHoe npod3seleHHe BOIR,
Bonopoanwii  noxazarens. Muaukatopel.  DnexTponHTHYECKas IHCCOLIMALIHA
KHCNOT, OCHOBAHKA W Conel,

Peakuuu vonnoro oOMeHa. Yelosus npoTekaHHs peakunil HoHHoro ofMena,
MonekyniapHBe, NOAHEIE H COKPAILIENHLIE HOHHBIE YPABHEHHA peakuuit. CpoiicTsa
KHCIIOT, OCHOBAHWH W conell B CBETE npeacTasieHWit o INEKTPONHTHYECKOH
Adccounaunn. KauecTseHHbIE peakUuHH Ha HOHBL,



I'unponus coneil. Honnme ypassenns rugponnsa conei, XAapakrep cpeasl B
BOJHBIX pacTBOpax coneil,

IKCTNEPHMEHTANLHOE WIYHCHUE BEUIECTB M SBjdeHMi: O3HAKOMIEHME C
MONCAAMH KPHCTANIHYECKHY PEUIETOK HEOPraHHWYeCKHX BELIeCTB — MEeTALIOR M
HEMETANA0B (rpafiuTa U AnMaia), CIOKHBIX BELIECTR (XNOpHAA HATPHA);

HCCRA0BAHHE JABHCHMOCTH CKOPOCTH XHMHYBCKOH Peakuui oT Bo3aeiicTrug
parnHuHEX DakTopon;

OMBITEE, HILTKCTPHPYIONIHE 00paTHMOCTE XHMHYECKHX peakuiii;

HCCNIEA0BAHHE NeKTPONPOBOAHOCTH PACTEOPOR, NPOLECca AHCCOLHALIHM
KHCAOT, (Lenovel u coneil;

NPOBEACHHE OMLITOB, HAMOCTPHPYIOLUHX NPHIHAKH MPOTEKAHHS peakumil
HDHHOTO obMena (0Bpazosaliie OCANKA, BRIEIEHHE rasa, oDpajoBatHe BOLI);

NPHMEHEHHE MHIMKATOPOR (NaKMyca, MeTHaopanka H deHondrranenna) ann
OMPEAENeHNA XapaKTepa cpejibl B PACTBOPAX KUCIOT, OCHOBAHHIA W conedi:

MPOBEACHHE  ONLITOB, WIOCTPUPYIOLIHX  [PHMEPHl  OKHCAHTETLHO-
BOCCTAHOBHTCNLHBIX PEAKUHHA (rOpenne, peakiMH pasiomenHa, COeIHHEHHA);

PACNO3HABAHME HEOPIEHHUYECKHMX BEUIECTE C© (OMOLLBH) Ka4YeCTBEHHBIX
PEAKLIHA HA HOMBI;

PEIIEHHE  IKCHCPHMEHTANBHWX  3ana4  no  temasm:  «ORHCIHTENbHO-
BOCCTAHOBHTE/IBHBIE  pPeaxiiHHm, ﬂrﬁﬂ,pﬂjlﬂ'fl coJeH», :f?:temunHTqucuaﬂ
JIHCCOLHALMAY,

Hemeramie u ux coennnenna

Obmas  xapaxtepucTika Hemerannos, Oco0eHHOCTH CTPOEHHE ATOMOB
XHMHYECKHX JIEMEHTOR, NPOCThX  BeulecTs, amnorponus. OxkHcnHTeNsHO-
BOCCTAHOBHTE/IbHBIE CBOHCTBA HemeTannos. CpasHUTENBHAA XAPAKTEPHCTHKA
COEJHHEHHA HEMETAIIION,

OBwas  xapaxtepuctka raforenos. OcoGeHHOCTH CTPOGHHA ATOMOB,
XapakTepHbie crenedn oxucnenns. CrpoeHne W uindeckHe cBONCTBAE NPOCTRIX
BEIECTB  —  ranorenos. XHMHYCCKME CBOFCTBA  HA  npMMepe  xjiopa
(BIaMMOJICACTRHE € MCTAUIAMH,  HEMETRUIAMH,  BOOOA,  WERouaMu).
Xnoposonopos,  Connvas  KMCIOTE,  XMMHYECKHe  CROICTBE, nOayveHHe,
npuMeneHne. lelctane xnopa M XI0pOBOAOPOAE HE OPraHHIM  HENDBEKE.
Bamuedume  xnopuuel W WX Haxowiaenwe 6 npupone.  llowstHe o
KHCIOPOACOACPIKALIMX KHCIOTAX XA0Pa H HX CONHX.

VVIA-rpynne. OcoBeHHOCTH CTPOCHHA ATOMOB, XAPAKTEPHKIE CTENCHM
OKHCNeHHA. CTpoenne W (DHIHYECKHE CEOMCTEA NPOCTHIX BELIECTB — KHCAOPOAa M
Cepl. ANNOTPONHLIE MOAHPHKALHH KHCIOpOAa W cephl. XHMHYECKHE croiicTaa
CEPhl  (BIAMMOJACHCTBHE C HEMETAINAMH, METANNAMH, KOHIEHTPHPOBAHHLIMH
a30THOH M ceproit  kucnotamu). Ceposoaopon, cTpoeHre, (HIHUYECKHE M
XHMHYECKHE CBOWCTBA (KHCNOTHRIC M BOCCTAHOBHTENbHBIE CBOHCTBA). OreHAab
CEPEl KaK NPeacTaBMTENM KHCAOTHLIX okcunos, CepHHCTAR KMCIOTE W ee COM.
Cepras  kuciiora, (uaMveckne MW XHMH4eckwe ceolicrea  (oBumMe  kax
NPeICTABHTENA Knacca wucnoT W cneuwdmueckue). Conw cepHoll  KHCIOTHL.



XHMHUECKHE PRaKUHH, Iewalme 5 UCHORE NpoMBbIULLIEHHOrO cnocoba nonyyennus
CepHOR Kucnotel, llpencrasnenus o XHMHYECKOM MPOHIBONACTEE M CRA3AHHLIX ©
HHM npodeccunx, [Mpumenenne CEPHOH KMCIOTHI M cynpdarop, KauecTeenne
PEAKLHH HA cynbpuT-, cyabna- u cynbat-annons. Haxomnenmne CEPRl W ee
COCAHHEHHA B npupone. Xumuueckoe JrpAIHCHHE  OKpyMalomed  cpeas
COCIHHEHUAMH Cephl (KHENOTHBE OOMITH, JAFpASHEHHE BO3AYXa), cnocobel ero
NPeAOTBPALLECHHA.

OBwan xapakrepuctika nemenTos VA-rpynne.. Ocofiennoery CTPOEHHA
4TOMOB, XAPaKTEPHLIE CTENEHN OKHCIEHHA,

A30T, pacnpoctpasenne B npupoe, (pH3HUECKHE M XHMM4eckue cpolicTha
(B3aumMoneiicTere ¢ MeTannamu, Bodoponos, kucnopoaom). Kpyrosopor asora s
NPHPOLE. AMMHAK, €ro (HIMMECKHE H XHMHYeCKHe CBOHCTBA (OKHCHeHHe,
OCHOBHbIC CBOHCTHA BOLHOFO DACTBOPA), MpHUMEHEHHE noiyyeHwe @
nabopaTopuM W npoMelmiensocT, Mo AMMOHMA, JOHOPHO-AKLENTOPHBIT
MEXAHHIM ero obpazosanua. CoaM aMMOHHS, HX (HIHYECKHE M XHMHYECKHe
CBOHCTBA (pasnowenwe M mlauMOnelicTEHe ca LIENOYaMH), NpHMeHEHHE,
KauecTeernan peaxunn Ha Woubl amMMoHMs, Okcuan asora (1, 11, 11, IV, V).
AJOTHCTaR KMCNIOTA, ASOTHAR KHCIOTE, ee NoAyHeHHE, (HIHYECKHE H XHMHYECKHE
cBolicTea (0DuME Kak NPCNCTABMTENS  Knaccd  KHOIOT H CheuMHYecKHe),
NpHMEHEHHE. XHMHYECKHE PEakuWM, JewallHe B ocHORE NOAYYEHHA A30THOI
RHCIOTEL B NpOMBIILIEHHOCTH. HATpar 1 HurmpiTsl. Kauectsennsie PeaKUHK Ha
HHTPET- B HWTPUT-2HHOHB. XHMHYECKOC 3IarpsiieHue OKpy®awiued cpeas
COCAMHEHMAMK 43018 (KMCNOTHBIE AOMUIH, SArPASHCHME BO3AYXA, NOYBEL K
BOLOEMOR),

DPocop, annotponusie  momudmkanmm thocthopa  (Genwilh W kpacHm
pocdop), GHIHUECKHE W XMMHYECKHE CBOfiCTBA (B3aHMOIEHCTBHE © METANTAMY,
KHCIO0POLOM, ranorenamu, KOHUEHTPHPOBAHHLIMA A30THOM | CEPHOH KHCTOTaMK),
Owrenast ocdopa (111, V), docdopras xuenora, H3MYECKHE H XHMHYeCKHe
CBOHCTRA, nonyyeHue, Kavecraennas peakuus Ha (ocdar-wonst. [Tpencrasnenus
O ranorcnmnaax Qocthopa (111, V).

[Mowatwe o  muHepaibieix ynobpennax.  AsoTusie, docdopHie,
KOMIeRcHbe  ynobpenna. Xumudeckoe 3arpaiHenue OKpYRaOWeH cpelsl
COCUMHEHHAMM az01a u hoctopa.

OBiLan xapaktepucTHKa 1eMeHTOR IVA-rpynnel. Ocofenoctn crpoenns
ATOMOH, HE.P.EI\T-EPHIJLE ETEMNEHH OEWCIEHAY.

YIIepoa, annoTponteie MoaMiHKaLHK (rpacput, anmaz, dynnepen, rpaden,
HAHOTPYGRM), (uiuveckwe M XHMHMECKHe cRoOficTRa NPOCTRIX  BEIIECTE
(B3aHMONSHCTBHE ¢ MeTaNNaMK, HEMETANIaM H, KOHUEHTPHPOBAHHBIMH 830THOR M
CEpPHOR KucnoTamu). [onste o6 ancopBumm. Kpyrosopor yraepona s npupone,
Okcniel yrneposa, ux (PH3ndeckHe 1 XHMUYeCcKHe cBolicTea, NelicTBie Ha HHBLIE
OPTAHHIMLL, MOMYyUeHHe U npuMeHenste. Dikonornyeckne npobemsi arMoceps,
CBA3aHHbe C okcHaom yraeposa (IV)., YroneHas kuciota u ee COJIH, HX
(PHIHHECKHE M XMMHUECKHE CBOMCTBA, monyuenme w npumexenne. Kapbonarst,



ruapokapboHaTel, wx ceoficTea. KayecTBeHHAA peakuus Ha KapOOHAT-HOMBIL,
Henonssosanne kapbohatos 8 OuiTy, MEAHUHHE, NPOMBILLIEHHOCTH M CENBCKOM
XO3AHCTRE.

[epronadanbHbie NOHATHA 00 OPraHHYECKHX BELIECTRAX KAK O COBNHHEHHAN
Yriepojia: YIiesoaopoasl (MeTaH, 3TaH, ITHACH, aUeTHIeH), ITAHON, ITHIEPHH,
yikcycHas wucnotra. [Ipupogdsie UCTOMHHKH YrAeBOAOPOAOE (YroNk, OpPHPOIHEI
rad, HeiTh), MPOAYKTE HX nepepaboTkH, X poib B GBITY H NPOMBILLIEHHOCTH.
[MonaTHe 0 DHONOIHYECKH BAMHBIX OPraHMMCCKHX BellecTBax — mupax, Denkax,
}"I'J’!L"I!U.J.I_-I:t.‘[ — H HX FHJJ]H B HWHIHH YZHDBESIKH, EJ]HHETH-D DPFHHH'{EEKHI H
HEOPTAHMHYECKHX COSHHEHHI.

Kpemuuil, ero dusnyeckue ¥ XHMHYECKHE CBOHCTBa (BIaMmoaelcTBHE C
METANTAMH, HHCJEUFU.EI_UM. }"I'JIEPUI].HM. FEJ[G]'I'.."-]IH.MH}, IHMTYSCHHE H HPHME‘HEI!HE.
Ponk kpemuna B npupoae 0 Texunke, Okeua kpemuus (IV), kpeMunesas KHcaoTa,
CHIIMKATBLI: PHIMYECKHE W NHMHYECKME CBOHCTBA, NONY4EHHE W NPHMEHEHHE B
BeiTy M nposMbitaeHHocTH. BakHeRIUne CTPOHTENLHEIE MATEPHANL: Kepamuka,
cTeKao, uement, DetoH, wenesobetou. [lpobremu DezonacHoro HCNOABIOBAHMA
CTPOHTENLHLIX MATEPHANOB B NOBCEAHEBHOH MHIHM.

Bop. Ocobennoctr crpoenna atoma. ObiHe NpejacTaBieHH O (PHIHYECKHX
M XMMHYECKHX cRofcTrax. bopHas kucnoTa.

IKCHEPHMEHTANLHOE HIYHEHHE BELECTB W ARNEHHI:

OIHAKOMIIEHHE C ODPa3IAMH NPHPOIHBIX XNOPHI0SE (FAN0reHHA08 ),

NPOBEASHHE ONLITOR, OTPAKAIOLIMX (PHIHYECKHE M XMMHYEcKWe csofcTsa
FAIOIEHOB H HX COSIHHEH W,

WIYHEHME CBONCTA CONAHON KHCAOTHI;

NPOBEASHHE KAYCCTBEHHLIX PEAKUMI Ha xnopHa-, OpOMHI- H HOLHI-HOHBL H
HADMIOAEHWE NPHIHAKOE HX NPOTEKaHHA;

oIHAKOMIEHHE © oDpasuaMy cepbl H ee NPHPOIHBIX COBIHHEHHIA;

nabmogenne  npoiecca  oDyraMBaMMs  caxapa  nog  AeHCTBHEM
KOHLUEHTPHPOBAHHOH CEPHON KHCIOThI;

H3YYEHHE XHMHYECKHX CROHCTR paiDanieHHoR CCPHOA KHCNOTRL,

MPOBEIEHHE KAYECTBEHHLIX peaKiui Ha cyabuil-, CyNb(HT- W CynbpaT-
HOHBI W HAOMMIO1EHHE MPAIHAKOR HX NPOTEKAHMA;

OIHAROMIIEHHE C (IMIHYECKHMMH CBOACTBAMH azoTa, Qocdopa H HX
coeiHHeHril, 00pasiaMi azoTHeX 1 dochophbix YNo0peHHi;

NoyHeHHe. coOHpaHKe, PacnoiHABAHHE M W3YYEHHME CBOHCTB aMmMaka,
HIYHEHME CBONCTB CONEH aMMONHA;

[POBEACHHE KAMCCTBEHHLIX PEAKUHA 1A MOH AMMOHHA, HHTPHT-, HHTPAT- H
pochaT-HOHbI H HIYHEHHE NTPHIHAKOB WX MPOTCKAHHA,

HIYYEHHE BIaHMOICACTEHA KOHUEHTPHPOBAHHOH a30THOH KHCAOTH € MEALIO,
cBOHCTE (pochopHOH KMCAOTLI H 28 CONen;

OIHAKOMIICHHE ¢ MOAENAMH KPHCTA/VIHYECKHX PELLETOK anMala, rpapuTa |
fyanepena, ¢ npoueccoM ancopbUMH PACTBOPEHHLIX BELICCTB AKTHBHPOBAHHLIM
YTIIEM H YCTPOHCTBOM NPOTHBOrA34E;



noayvyende, cobupanre, Pacrno3HABAHWE M HIY4CHHE CBOHCTE YINEKHCI0ro
rasa;

NpOBEISHHE KAYECTBEHHBIX PeakuMid Ha kapDOHAT- M CHIAKAT-HOHBL M
HIYHEHHE NPHIHAKOR MX MPOTEKAHMA,

HIYUEHHE BAMMHLIX NPEBpalleHHi KapOoOHATOR W MHAPOKapbOHATOR;

oiHakomMIeHHe ¢ oOpasiamu NpUpoAHbIX KapDOHATOB M CHAMKATOB, C
npoayKiHeH CHAHKaTHOH NPOMBILITEHHOCTH;

pelleHHe IKCNEPHMEHTANBHAIX 3a0a4 no TeMe «Basrefiiume HeMeTan s 0 HX
COCHHCH A .

MeTanas u mx cocannenns

Obwme cpoiicTea  sMerannes, OOwWAA  XEPAKTEPHCTHKA  XHMHYECKHX
WEMEHTOBE — METR/LI0E HA OCHOBAHHH MX NodoweHus B | |{.'PHDHH"-'IEEHEIJ:I CHETEME
xumuyeckux aementon /1. M. Menneneesa w crpoenus aromor. Metamnn A- u b-

rpynn. CrpoeHHe NpoCTeIX BELECTE — merainos. Metannudeckas cBA3L M
METANIHYECKAN KPHCTALIHYECKan peweTka (NpUMuTHEHAA KyDH1yeckas, obbéMmHio-
LeHTPHPOBAHHAR KyDu4eckas, rPaHeLeHTPHPOBaHHaR KyDuueckan,
FCKCAIOHANBHAN  [IOTHOYIAKOBAHHAN), 3aBHCHMOCTE  H3IWYECKHX CBOHCTB

METANIOB OT CTPOEHHA KPHCTANOB, INeKTPOXHMHMYECKHA PRA  HANPAKeHH
MmeTanaos. O0Ime XHMHYECKHe ceofcTBa MeTannos. O0wme cnocobdsl NomyYeHHA
METAMIOBE, METRILIYPIHE. NEKTPOIHS PACIIABOE M PACTBOPOB coNel KaK OfHH H3
cnocoDoB nosyvedus meTaniop, [lowaTwe o KOppOIHM METALIOB, OCHOBHBIE
cnocoful 3aMTel MX OT Kopposud, Cnnaesl (cTank, YYTyH, DWOpanKMHHHA,
Oponaa). [lpuMencine METANI0B H CINABOR B DLITY W NPOMBILLICHHOCTH.

Memaiiam A-2pynn

[Lleaounwe merans: noaowedye 8 llepuoanyeckoi cHCTEME XHMHYECKHX
anemenros M. M. Meuneneena, crpoeumse mx aroMos, HAXOWIAEHWE B NPHPOIE,
QrIHYecKHe H XHMHYECKHE CBORCTBA (Ha NPHMEPE HATPHA W KATHA), NOJVUHEHHE,
OKCHABI H THAPOKCHABI HATPUA W Kanua. [IpHMeHeHHe 1WEeN0MHBIX METANI0B H HX
coeauHeHnil, buonornyeckas ponk HATPHA H KANKA,

LHlenoqHoseMenbHblE  METANNL  MANHHA W KalbUHA! NOJOMEHHE B
[epronuyeckoi cucTeme xuMuqecknx aementos Jl. M, Menneneesa, crpoenne
HX ATOMOB, HAXOMIEHHE B npupoie. @HIHYECKHE H XHMHYECKHE CBOACTEA MarHua
H KalsUHA. Bamueline CcoefMHEHHA KANBLWA M Marddsa (OKCHI, THAPOKCHA,
colu), ceoficTea, npumenende, AecTkocTk BoAM M cnocoDbl €€ YCTPaHeHWs.
Kpyrosopot KaibiiHe B NIpHpOIE.

Amomunri: nonowerne B lleppoanueckoi cHeTeMe XMMHYECKHX 21EMEHTOR
JL M. Menjeneesa, CTpOSHHE AT0OME, HaxowaenHe B npupong. Muindeckue M
KHMMHYECKHE CBOMCTEA AMOMHHRA. AMBOTEPHLIC CBOHCTEA OKCHIA H THIPOKCH1A
anioMiaHuA. [pumMenene anOMHHHE 1 10 CIIABOS,

Memanaws b-zpynn

Obuiaa  xapakrepuerika merannos  B-rpynn  (nofouHsix  nmoarpynn):
nonokeHHe B [lepHognyeckod  CHCTEME  XHMHHYECKHX IEMEHTOB O H.
Menaeneesa, ocobeHHOCTH CTpOeHME aroMoB. ABneHue «nposaian INEKTPOHA Ha



HPUMEPE CTPOCHHA ATOMOB Xpoma, MedH, cepebpa. Banentible cOCTOAHHA ETOMOB
d-aneMeHTOB, CTENeNH OKHCNSHMA ATOMOB B COSOHHEHMAX. 3aBHCHMOCTD
KHCIOTHO-OCHOBHBIX CBOHCTE OKCHIOB M I'MIPOKCHAOE METANNO0B OT 3IHAYEHHN
CTENEHH OKHC/EHHA JNEMEHTA B COENHHEHHWH (HA NPUMEpE CoeNWHEHHI Xpowma),
IleproHayanklblie NPeaCTARIEHHA O KOMIUIEKCHLIX COEIHHEHHAX.

Menb u cepebpo: CTpOeHME ATOMOB, CTENEHM okMcheHHA. ODwme kKparkue
NPEACTABNEHHA O QHIHHECKHX M XHMHUYCCKMX CBONCTBAX NPOCTHIX BELLECTE
(B3aMMOOSHCTEHE C KHCIOTAMH-OKHCIHTENAMHE ), 00 HX OKCHOAX, MMAPOKCHAAX H
COMAX, HX npuMerenny. TTpencrapneHus of aMMHauHBIX KOMIUlekcax cepedpa H
send. KadyecTeeHHbie peakiiny Ha KaTHOHK Mead (2+) u cepebpa.

LIMuK: CTpOCHHE aTOMA, CTCNEHL OKHCIEHHA. XapakTepUCTHKE PHIMHECKHN H
KHMHYECKHX i!:l!l.}li:'-ll',“'l"li.,| I|Z'|I_!|l-1M-1‘.':‘Iil:-,‘l|l'l!i‘,| H.M'I'JJ-L'I"I'{.’PJILHL‘ CBOHCTRA OKCHIA B rHﬂpuxcHﬂﬂ.
KauecTBeHHbIE PEAKIIMK HA KBTHOHBI LIWHKA.

JKeneso: crpoenme aroma, crenedu okucaenns, Haxownenwe B npupone,
H3IMYECKHE H XHMHYECKHE CROHCTEA Wenesa, npumedeHHe. buonoryyeckas pois
wenesa. OKCHAB, MMAPOKCHAB W cond wenesa (I11) w wenesa (M1}, ux cocras,
cBOiicTBA M nonydenwe. KauecTseHHble peakiii HA KaTMOHK skenesa (2+) W
#enesa (3+). Uyryw u crane — cnnaes wenesa. [lponssofcTso vyrysa s cranm.
Ixonoruaeckue NpobiesMsl, CBAZAHHLIE ¢ METAINYPIHYECKHMH NPOU3BOJCTBAMH.

IKCNEPHMEHTANLHOE HIYHEHHE BELLECTS H ABIEHHHA:

O3HaKOMIEHHE ¢ O00pazuamu METANN0E W CNNEBOB, HX (HIMYECKHMH
CBOACTBAMM;

MOICTHPOBAHHE MCTANITHYCCKON KPHCTAIIMYECKOR PellieTRy;

MIYHEHHE HIAHMOASHCTRHE METANNOB € BONOH, ¢ pacTROpamM conel M
KHCAOT, HCCHEA0BAHME MPOLECCOR IEKTPOIHIa pacTBopos xiopuaa senn (1) »
MO KETTHH, KOPPOSHH METaos,

W3ydeHHe ocobDeHHOCTeH B3aHMONEHCTBHA OKCHACB KalbUMA H HaTpHA C
BOUOH, HX THIPOKCHAOB — © OkcHaoM yraepoaa (1V) u knenotamu;

Wiyuenue ceoicTs kapbonaTos # ruapokapBOHATOB KA, WECTKOH BOJBI,

W3YMEHHE TPOLECCOB MOAYMEHMA THAPOKCHAOE MENeda, HX XHMWHECKHX
CBOWCTE;

H3VUEHHE NPHIHAKOB NPOTEKAHNA KaYECTBEHHLIN PEAKLIHA HA MOHEL (MATHHA,
KanbUHA, ANOMHHKA, LWHEA, Kenela (2+) w wenesa (3+), menn (2+);

HabmofgenHe W ONHCAHME OKPalIHBaAHHA IAMEHH HOHAMH HATPHA, KAlHA H
KaNbIIHE,

HechnenosaHue amMMOTEPHLIX CBOHCTE I'MAPOKCHOA AMOMHHHA, HIPOKCHIA
xpoma (11) u reApoKCHIA UHHKE,

pellEHAe IKCIEPHMERTANBHBIX 3a0a4 no Teme «BamueHiune MeTannk 1 ux
COEAHHER HM ¥,

XHMHA 0 OKPYHAIOUEEH Cpeia

Belwectsa ¥ MaTepHalbl B MOBCEAHEBHON HMIHK uyenosexa. Bamuedume
BEUICCTBA W MaTepHankl, 00NacTH HX npumenenus. be3onacHoe HCNOIbIOBAHKHE



BELUCCTE W XMMHYCCKHX peakunii B Oorry. Tlepsan nomolns npH XHMHYeckHX
OROTEAN H OTPRRICHHAX.

Hosule matepuanst u rexnonoruu. [pHHuHNG «3enenol MUY,

OcHoBel 3konoruYeckoil rpaMoTHOCTH, XHMHA | IM0POBLE, IHAMEHHE
M3YHACMBIX XHMUYECKHX INEMEHTOB M HX COeAMHEHHA 118 yHKLUHOHHPOBAHMA
Opratinima yenosexa. [louarre o 3noporoM obpaze wHIHNK.

XHMHYECKOE IarpATHEHHE OKpYRaroLLeH Cpelbl. JKOMOIHHECKHE npobnemsl,
CBASAHHBIC C CORNMHEHHAMM YTNEPOIA, 83074, Cephl, TAKENLIX MeTAN10B. [ToHsTHe
o [LAK. Ponb xumun & peiienny akonornueckux npobnem,

IKCNEPHMEHTANBHOE HIYMCHHE BEILECTE M ABJeHHI: OIHAKOMICHHE C
obpajuaMi MaTepHanos (CTEKAO, CrUTABEL METAIIOB, NONMMEPHBIE MATEPHANE ),
OMPEACNCHHE  KHCNOTHOCTH  MPHPOIHBIX  BOI, MOJENHPOBAHKE Npolecca
0DPAIOBAHKHA KHCHOTHOID [0, HIYHEHHE Er'0 BOIIEHCTEHA HA MATEPHATRL,

Nosropenne n obobmenne wanuii ocHOBNLIX paizenor Kypeor 59
Kiaccos

Hepronuyeckui sakon 1 [lepHoanueckas CHCTEMA XHMHYECKHX 3NEMEHTOB B
CBETE [PEACTABNEHHH O CTPOCHHA aTOMA. JAKOHOMEPHOCTH B HIMEHEHHN CBOMCTS
XHMHMECKHX IEMEHTOB W WX COSIHHEHHI B NepHOJAX W IPynnax,

CTpoense BeLleCTRA B TBEPIOM, IKHIKOM M razoobpaiHoM cocTosHNN, BHik
XHMHYECKOH CBHIN, JABHCHMOCTE CBOACTE BEUIECTBA OT THNA KPHCTALIMHECKO
PELIETKH H BHI14 XHMHYECKOH CBAIH.

Knaccuurauns  xumuueckux  peakumil 1o payiMYHBIM MpUIHAKAM.
[lpornosnposaime BOIMOKHOCTH NPOTEKAHMS XHMHUYECKHX npespalieHHii B
PAINHYHBIX YCNOBHAX HE OCHOBE [PENCTABICHMH XHMMYECKOH KWHETHKH W
TEPMOIHHAMHKH.

AHMHWYECKHE peakudu B pacTeopax. [ 'waponus coneil. Peakumn okncieHus-
BOCCTAHOBNEHHA, “INEKTPONNS.

Ceofctpa  KMCNOT, OCHORAHWH M conedl B ceeTe npeacrasieHHi  ob
INEKTPONHTHHECKOH — OHCCOUHAUHH W OKHCAHTENbHO-BOCCTAHOBUTENBHBIX
PeaKIHAY.

Mencnpedyemubie censn

Peanuzaums memnpeIMETHLIX CBAIER NPH W3IYYEHHH XMMHM B 9 Knacce
OCYLIECTRBIACTCH  veped HONMWIbI0BAHHE Kag oDy CCTECTBCHHO-HAYYHBIX
MOHATHH, TAK H NOHATHA, MPHHATHIX B OTACLHLIX ECTECTBEHHBIX HAYKAX,

OBu1He ecTecTBEHNO-HAYHHBIE TOHNTHA: ABAEHKHE (NpoLece), HayuHb dakT,
FANOTE3a, TCOPHA, 34KOH, AHANH3, CHHTEl, KiAcCH(MKALIHA, NEPHOAHYHOCTE,
HaDmOAeHHe, JKCNEPHMENT, MOIENHPOBAHHE, HIMEPEHHE, MOIENh, TEXHOMOrHA,
METEPHAbL.

PHIMKa: BeWECTBO, TeNo, QUINYECKHe BEAHYHHBI, SIHHHIbLI HIMEPCHHS,
Maccd, 00bEM, KOJHYECTBO TEMNOTLL, ATOML M MONEKYIbI, BFPEraTHble COCTORNHE
BELIECTRA, CTPOEHHE IAl0B, MHAKOCTEA W TBEPALIX (KPHCTALIHYECKHX) Ter,
KPHCTANIHYECKAN PeILeTKa, MEKTPOH, WIPO aToMa, NPOTOH, HEeHATPOH, HOH,
HYKAHIL, HIOTOMbI, KBAHTHI, PATHOAKTHBHOCTh, Albha-, BETa- M raMMa-HITYYEHHE,



AEKTPHYSCKHA 3P TPOBOAHKKH, NONYTIPOBOIHHKH, AMANEKTPHKH, CONHEYHBIH
CNEKTP, pasiowenue Denoro cveTa B cnexkTp,

buosorua: akocucrema, bnocdepa, dorocuntes, npoleccsl o0MeHa BELLECTS,
MHHCpANLHble  YAOOPEHHA, MHKPOIIEMENTB, MAKPOINEMEHTLI, NHTATENAbHELE
BELIECTRA.

Feorpatmn:  atmocdepa, ruapocdepa, MuHepanm, rOpHBIE  NOPOJLL,
MONEIHBIE HCKOMAEMBIE, TOIUTHEO, BOOHBE PECYPChl, NiaHeTa 3emas.

Texnonorus:  CTpPOMTENbHBIE  TEXHOJNOTHH,  CelbCKOXO3AHCTBEHHEIE
TEXHOMNOTHA, TEXHONOTHH IMEKTPOHHONH NPOMBILLAEHHOCTH, HEHOTEXHOMOMHH.



[TAHMPYEMBIE PE3YIILTATH OCBOEHMS TIPOIPAMMGD] [10 XUMHH
HA YPOBHE OCHOBHOI'O OBIIEIO OBPAZOBAHMUS (VITYBJIEHHBLIA
YPOBEHD)

JTHYHOCTHBIE PE3YILTATHI

JIHMHOCTHBIE  Pe3VIILTATH  OCHOEHHA NpOrpaMMbl - OCHOBHOIO  ODLUErO
00pasoBanna DOCTHIAIOTCH B X040 ODYHEHHA XHMHH B CSAMHCTBE Y4eGHOH M
BOCHHTATENLHON ACATCNLHOCTH 00paoBaTeLHO OPraHH3aiHe B COOTBETCTEHM C
TPAIHLHOHHBIMH POCCHACKHMM COLMOKY/IBTYPHLIMH M AYXOBHO-HPABCTBEHHBIMH
HEHHOCTAMH, NPHHATEIMH B oDlLecTRE npapuiaMu M HOPMAMH NOBEJSHHA M
COOCODCTBYIOT NPOLECCaM  CAMOMNODIHAHMA, CAMOPA3SBMTHA W COLMANHIALHH
OOYHAIDLLIHXCH,

JdnunocTHele  pesyvapTaTh OTPEMAT  IOTOBHOCTE  oDyHaroummxcs
PYKOBOACTBOBATLCR  CHCTEMOH  NOSHTHBHBIX  LEHHOCTHAIX OPHEHTALUHH M
PACIIMPEHHE ONBITA [EATENBHOCTH HA €€ OCHOBE, B TOM MHCITE B YACTH:

1) narpuoTwyceskoro pocnuranng:

NMPOMBAEHHE HECHHOCTHOID OTHOWEHHA K I:J'J'E‘-IECTHE.‘HHDM}' E}‘.ﬂh]}prUM}",
HAYHHOMY W HCTOPHYECKOMY HACACAHIO, NOHMMAHHE IHAYEHHA XHMHYECKON
HAYKH W TEXHONOIMH B #HIHH COBPEMEHHOIO ODILECTRA, B PAIBHTHH IKOHOMHKH
Poccuy u caoero pervona;

2) rpamIaneKoro BOCNHTAHMA:

MPCACTARNEHHE O COUHANBHEIX HOPMAaxX H MPaBHAAX MeACTHYHOCTHRIX
OTHOWEHHA B KOMICKTHBE, [POABACHHE KOMMYHHKATHBHOH  KYILTYPR B
PazHO0OPAZHON CORMECTHOI NEATENBHOCTH;

CTPEMASHHE K BIAHMONOHAMAHHID W B3aHMONOMOLLK B Npouecce Yuebuod K
BHCYueDHOH nesTensHoCTH;

FOTOBHOCTE DUCHWBATE CHOE MOBEIACHHE W NOCTYNKA CBOMX TOBapHIued c
MOZHLIHK HPABCTBCHHLIX M NPaBOBLIX HOPM C YYETOM OCO3HAHHA MOCNENCTBHI
MY ITCR,

3) hopmMHUpOBAH KT HENNOCTH HAYMHOID NOTHANNH:

MHPOBOFIPCHYSCKHE NIPEACTABNCHHS O BELIECTBE W XHMHMECKOH peaximm,
COOTBETCTBYIOUME COBPEMEHHOMY YPOBHIY PAIBHTHA HAYKH M HeoDXoouMele g
NOHHMEHHA CYLINOCTH HAYUHOH KAPTHHEL MHpA;

OCOIHAHHE LEHHOCTH HAYYHOID MO3IHaAHKWA A0H PAZBHTHH E3dnoro yenosska
H NPOHIBOLHTENBHEIX CHA ODIIECTBA B LENOM, POMH M MECTA HAYKH «XHMHSH B
CHCTEME  HAYYHBIX MPeACcTARNeHHA O 3aKOHOMEPHOCTHX PAIBHTHA NpUPOOE,
BIAMMOCBAIAX YEN0BEKE C NPUPOIHON H TEXHONOIHYECKOH Ccpenoit;

NOIHABATCALHAN MOTHBERUHA H HHTEpec K oOvueHHIO, [OTOBHOCTE M
CHOCODHOCTE & CAMOPAIBHTHIO M CcaMODBPasOBAHHIO, K HCCIeN0BATENbCKOH]
ASHTE/IBHOCTH, K OCOZHEaHHOMY BIDOPY HanNpasneHwWs M YPOBHS OanbHeHero
ODYHeHHNA;

4) BOCOMTANNN KYABTYPBI 310POBLI:



OCO3ZHAHHE LECHHOCTH MWHIHHM, OTBETCTBEHHOI'D OTHOIIEHHA K CBOBMY
IA0POBEIO, YCTAHOBKA HA 300poBLIH 00pa3 MH3IHH, OCO3HAHHE NOCASACTBHH H
HENPHATHE BPeOHBIX MPHBLIMER (YroTpelnenns anKorons, HApKOTHKOB, KYPeHHi),
HeoDXoOHMOCTH  cODMIOAGHHA npaBdn  O€3I0NacHOoCTH  nNpd  obpauleHHH c
NHMHHECKHMH BELISCTBAMM B YUeDHBIX H MHIHEHHBIX CHTYALIHAX;

3) TPYAOBOTO BOCTIMTANNAS

Ei]ﬂpMHpﬂBEIHHE‘ LHEHHOCTHOIQ OTHOUWIEHHAE K Tp}fﬂ.ﬂﬁﬂﬁ AeATeNbHOCUTH Kak
ECTECTBEHHON NOTPeDHOCTH YENOBEKA H K HCCASA0BATENLCKON AedTeAbHOCTH KaK
BRICOKO BOCTpebOBANHOI B cCOBpEMEHHOM ODIIECTEE]

Pa3IBHTHE MHTEPECA K NPOMECCHAM, CRAIAHHLIM C XHMMEH, B TOM HHCIE K
npodeccHsm HayuHoH cdiephl, 0CO3HAHHE BOIMOMHOCTH CAMOPEANHIALNN B 3TOH
cihepe;

6) IOAOTHHECKOTD BOCTIHTAHHN:

OCOIHAHHE HEODXOIHMOCTH OTHOLIEHHA K NPHPOIE KaK HCTOMHHKY #H3IHH Ha
Jemne, OCHOBE €€ CYLIeCTBOBaNHNA,

NOBEIUEHHE YPOBHA 3KONOTHYECKOH KyNeTYpel! npuoDpereHHe oOfbITa
NAAHHPOBAHHE TNOCTYNKOB W OUEHKH HX BOIMOWHLIX NOCNEAcTBHE  [ns
oKpymalwed  cpensl:  ocoiHanke  raobansHOre  XapakTtepa  3KONOTHYECKMX
npobaem M nyTell UX pelieHMs; cnocobHOCTL NPHMCHATE 3HAHHA, NONy4aeMeie
K M3YHMEHHM XHMHHK, JUIS PELISHHA 38184, CBATEHHEIX ¢ OKpyRaoulel cpeaof,
AKTHBHOE HENPHATHE JeHCTBMIL, NPHHOCHILMX Bpel OKPYRAaWEed cpeae;
OCOTHAHWE CBOCH pONM KaK MPasIaHHHa H noTpedHTens B YCIOBHAX B3aHMOCBAIH
NPHPOOHOA, TEXHONOTHYECKOH W COUMANLHOA Cpel; roTOBHOCTE K YYACTHIO B
MPaKTHYECKOH LR Te/IbHOCTH IKOIOMHYECKOH HANPABICHHOCTH,

METANPEIMETHBIE PE3Y.JIbTATHI

MetanpeaMerHsie pe3yibTaTh ODYHAIIUKXCH, OCBOHBLIHX NPOTPaMMy Mo
XHMHH OCHOBHOTO 00Lero obpajoBaHHa, BRIOYaIOT!

YEBOGHHE MEWIHCIHNAHHAPHLIX I{H&‘JI-:np-E,JJ.MET:IIHH.} TOHATHIA, OTPRRANDLIIN
MATCPHANILHOE CAMICTBO MHpa M TIPOLECT NOIHAHWA (BEWECTBO, CBOACTBO,
HEPIHS, HRJIEHHE, HAYMHBIR (JAKT, 3AKOHOMEPHOCTH, IHIOTE3R, 3AKOH, TEOpHA,
HADNIO0EHHE, HIMEPEHNE, HECIEA0BAHNE, IKCTIEPHMENT M APYTHE),

OBJGJIEHHE YHUBEPCAALHBIME YYeOHbLIMK JeAcTEHAMN (NO3HABATENBHBIMH,
KOMMYHHESTHARHBIMH, PECYIHTHBHBIMH ), RAKHLIMH ana NOBLITEHHA
athbek THBHOCTH OCBOSHUA coflepwanus yuebnoro npeamera, (QOPMHPOBAHHA
KOMNETeHLUMA, a  TakKe  NPOeKTHO-HCCNSNOBATENLCKOH — AeATe/BHOCTH
OOVUAKOLHXCA B KYPCE XHMHH,

crnocoBHOCTE MX MCNIOAL3OBATh B Y4eOHOH, nolHasaTenbHOH H couMansHOR
MpaKTHKE.

IosnaBarebibie YHHBEPCAALHBIC YHeDnbIe JelcTBHA

bazopbie Aornueckue nelcrenn:



YMEHHA HCMONLIOBATE [PHEMB JIOTHYECKOID MLIULIEHHA TIPH OCBOCHHH
IHAHWH! PACKPBLIBATE CMBLIC] XHMHYECKHX NOHATHA (BBUAENATE HX CYHIECTBEHHBIE
APHIHAKK, YCTAHABIHBATL B3AHMOCEASE C APYTHMH NOHATHAMM), BHATHIHPOBATE,
CpaBHHBATE, 0DODUIATL, BRIOHpaTL OCHOBAHWA A8 KNACCHOHMKALMH M
CHCTEMATHIALHM XMMHUYECKHX BRLISCTE M XHMHUYECKMX PeakiHi; yCTaHABTHBATH
NPHYAHHO-CAE/ICTBEHHLIE  CEATH  MEKAY OOBEKTEMH  HIYYEHHS, CTPOMTE
NOrHHECKHE  pacCy®AcHWA  (MHAYKTHBHBbIE, A€AYKTHBHLIE, [0 AHANOTHH);
NPEANAraTh KPHTEPHH H BRIABNATE ODLIHE JEKOHOMEPHOCTH W MPOTHEOPEYHA B
HIYUeMBIX NPOLECCaX H ABICHUAK; NPOBOIATE BLIBOAL H 3KTIOHEHHA; YMEHHR
NPHMEHATL B [IPOLUECCE NOTHAMMA NOHATHA (MPEIAMETHLIE W METArpeIMeTHbIE),
CHMBOIHMYECKHE (IHAKDBLIE) MOJEH, HCTIOMIBIYEMBIE B XMMHH, npeobpasoBeIBaTh
MOJEALHBIE NPEACTARIEHHA — XHMHYECKHH 3HaK (CHMBOJ MIeMeHTa), XHMHYeCKan
(hopmyna H ypaBHEHHE XHMWYECKOH PEaKiMH — NPH pelleHHH y4eOHbIX 3a3a4; ¢
YYETOM  3THX  MOAETLHBIX [PEACTABNEHMA  XApPAKTePHIOBATE  WIvudeMble
XHMHHYECKHE BELLIECTBA M XHMHHECKHE PCaKLIMH.

bajosrie HCCALIOBATENLCKHE NEACTEHN  (METOAbl HAYMHOIO NOIHAHMN
BEIIECTE H ABJCHMHIR):

YMEHHA NPHMEHATH METOlbl HAYYHOIMO MOIHAHMA BEUleCTB M ABIEHHE Ha
IMIHPHYCCKOM M TCOPETHHMCCKOM VPOBHEX B ydyeOHOH no3HaBaTensHOH WM
NPOEKTHO-HCCAENORBATENLCKOH AEATENBHOCTH,

YMEHHA HCIIOILIOBATE (MOCTARNEHHLIC RONPOCH B KAMECTHE WHCTPYMEHTA
MEIHAHHA B CAMOCTOATENLHD CTABHT L I]ll:ll'lp['ll:hi'. HIIH.I'I.H]HFI-I.'.I-HEI.TL I:pﬂbﬂ'bl, BRIARNATE
W opMyIHpOBaTE NpodIeMy, ONPeleifTh Uelh W 381a4H, COOTBETCTRYIOLLHE
pelleH 0 npobieMsbl; Npeanarath ONHCATENbHYH WIK OOBACHHTENBHYIO IHNOTESY
H OCYLIECTRAATL €€ NPOBEPKY. YMEHHA MPOBOIAHTE HIMEPENHA HeoDXOOHMBIX
NapaMeTpoB, BbIMMCICHHA, MOLENHPOBAHHE, HAOMOOEHHA H 3IKCMEPHMEHTH
(peaibHble W MBLICIEHHLIC), CAMOCTOSTENLHO MPOrHO3HPOBATL Pe3YNLTATH,
(popMyiHpoBaTh 0DODLIEHHA W BLIBO/LIE 10 PeIy/ILTATAM NPOBEAEHHOID ONbITA,
HCCNEN0BAHMA, COCTERAATL OTHET O [poLenaHHo paboTe;

Pabora ¢ nndopmannei:

YMEHHA OPHEHTHPOBATECR B PAIIMHHBIX HCTOMHHKAX HHOPMALIHK (Hay4YHO-
NONyAApHas JHTEPATYpPa XHMWHECKOrD CONEpPHKAHHA, COpPaBOYHBIE NOCODHS,
pecypekl MHTEpHETa); AHATHIHPOBATE HHOOPMALIMID H KPHTHYECKH OLEHMBATL ee
JIOCTOBEPHOCTLE M HEHIPOTHHOPEHHBOCTL, OTOMPaTE W MHTEPNPETHPOBATH
MHPOPMEALLAKD, 3HAYMHMYIO A48 pelleHHs yveOHol 3alaud; YMEHHA NPHMEHATh
PAIHMHBIC MeTOAR MW (OPMYAMpOBATE 3ANPOCE MPH NOHCKE HW oOTOOpe
HHpOPMALLK, HeoDXOAMMOR s BeIOUHeHKS yUeOHBIX 34Ja4; HCIOJIBIOBATE
HHPOPMALIHOHHD  KOMMYHHKATHEHLIC TCXHONOIHM M PamIMYHBIE NOHCKOEBLIE
CHCTEMBI; CAMOCTOATENBHO BLIOHPATH ONTHMAALHYIO (POPMY DPEACTABICHHA
HHpopMaunn  (cxembl, rpadmkn, AHArpaMsbl, TabNHLLL, PHCYHKH B OpYyruae
dOpMBL); YMEHHA HCNONLIOBATL HRYYHBIA S3LIK B KauecTBe cpeacTea paboTsl ¢
xHMH4eckol MHGOpMallMed; NPUMEHATE MemnpenMerHble  (pHIMYECKHE W
MATEMATHYECKHE) IHAKH W CHMBONLI, hopmynbl, abDpeBHaTYphl, HOMEHKIATYPY,



HCMOML30BET b M Ilpﬂﬂ'ﬁpﬂﬂ-ﬂbl BaTh JHAKOBO-CHMBONIHYCCRHE CPpEacTBa
HarJIAaHOCTH.

KomMyHHKATHBHBIE YHHBEPCANbHBIE Y4eDHbIC ACHCTBHA:

1) ymenns oDieHHs (MUCLMEHHOA U YCTHOR KOMMYHHKALIHH )

MPEeACTABNATE MONYMEHHBIE PEIYILTATH [I03HABATENLHOH ASATEABHOCTH B
VCTHBIX M MHCBMEHHBIX Texcrax; nyDAW4HO BLICTYNATE C [(pe3eHTalHed
pE'].}'.’II;TET[!I] BEITOJAHEHNHS XHMHYSCKOTD EI'I{'EII.E]:IHMEHTE {Hﬂﬂﬂﬂﬂ_ﬂﬂﬂﬁﬂhﬂﬁﬂﬁ
naboparopHOi KIKW NPaKTHYeCcKOi paboTe, y4ebnoro npoekTa); B XoOe AMANOra H
(MAK} AHCKYCCHM 331aBaTh BOMPOCK! 10 0DCYMAAEMON TEME M BRICKA3LIBATE H/EH,
(POPMYNIHPOBATE CBOH NMPEATOMEHHS OTHOCHTEILIG BRNOIHEHHA MPeLIoKeHHOH
IANaUN.

2) ymenus yuebHOoro CoTPy AHHYMECTEA (IPYNNORAR KOMMYHHKALIHA ).

V4ACTBOBATE B TPYNNosex (opMax paboTsl NIAHHPOBATE OPraHHIALMIO
copMecTHol paboThl, ONpPeNenATE CBOI0 POk, PACMPEACAATL IANEYMH MEWIY
WIEHAMH TPYNMLE BLIOAHATE CBOK 4acTe padoTsl, KOOPAHHHPOBATH CBOM
JNeHCTEMN C AeHCTBHAMMK ApPYTHX 4YJEHOB KOMAaH[bl, ONPEASNATh KPHTEPHH MO
OLUEHKE KAHECTBA BLINOAHCHHOH pafoTe; pewars BOZHHKAKOWME npofneMmsl Ha
OCHOBE y4eTa ODIIHX MHTEpecoBE W COrMacoBaHHA [O3HLHHA, YYacTBOBATL B
ofcysiennd, oOMeHe MHEHHAMM, «MO3IFOBOM LITYPME® W OPYrHx (opmax
BlauMoaeicTaN.

PeryaaTHENBIE YHHBEPCLIBHBIC YHCOHBIC ICHCTEHY

OBnafeHHe YHHBEPCANLHEIMA  yuebubIMH  PeryISTHBHEIME ASHCTBHAMH
BENIOYEST PAIBMTHE CAMOOPraHMIAUWM, CAMOKOHTPOAS, CAMOKOPPEKUHH, B TOM
YHcne:

yMEHHA peuiatk yuedHuie M HCCNeJoBaTeNhCHHE 3a0a49H: CAMOCTORTCIBHO
BROUpaTh cnocod pelleHHs yuebHOR 340444 (CPABHHEBATE HECKONBKO BAPHAHTOR
pewenns, BuOUpaTe Hanbonee MNOAXONAWMHA € y4eTOM CAMOCTONTENBHO
ABLIENEHHLIX KPHTEPHER), NAAHMPOBATE CBOK paloTy npH pelueHHH y4eDHOH 1K
HCCNENOBATENLCKOH  3a4a4H;, Ha  OCHOBE  NONy4eHHRIX  pe3yilbTaTOB
dopmynnposath o60GLEHHY W BRIBOALL, NPOrHO3MPOBATE BOIMOKHOE pasBHTHE
MpoiEeccoR; dHAIHIHPOBATE PeIVALTATEL  COOTHOCHTL CRBOH [IeHCTBHA €
NAAHHPYEMbBIMH  PEIVIBTATAMM, OCYLIECTRASTE CAMOKOHTPONE JAEATENEHOCTH,
KOPPEKTHPOBATE CBOIY AEATENLHOCTE HA OCHOBE CAMOAHANH3A H CAMOOUEHKH.

NMPEAMETHBIE PE3Y.IbTATHI

[peameTHble pesyAbTaThl OCBOSHHA NPOrpamMmbl MO XHMHH OCHOBHOMO
obero obpasosanns Ha yrayOiaeHHOM yposie MMeroT obiuge cojaeprarenblios
AIPO C© TIPEAMETHRIMH pelynktatamu Ga3oBOT0 YPOBHSA, COrMAcOBaHbl MEHLY
cofol, 4TO NOIBOARET PEANHIORLIBATE YINyOIeHHOEe WIyYEHHME Kak B PaMKax



OTACTBHBIX  KAACCOB, 1K M B paMkax  peaimiaudd  WHIHBHIYANEHBIX
0GpasoBaTeNBEHLIX TPAEKTOPHHA, B TOM YHCIE HCNONB3YH CeTEBOE BIaMMOLelicTBHE
oprasusauny. [lo sasepuienny pearnsaunn nporpasmmei YIIYDAEHHOID YPOBHA
0DYHAKOUWHECH CMOTYT NeTanbHee OCBOMTE MaTepHan, OBNANeTh PaclUHpeHHBIM
KPYroM NOHATHH H METO/10B, PEINATS 3a1a4u HONee BRICOKOTD YPORHA CIOMKHOCTH,

[lpeameTnie peayibTaTel BRAKOMAIOT: OCBOCHHE OBYYAIOLIMMHCH HEYHHBIX
IHAHNA, ymenwH M cnocoGos neficrsuit, cneundudeckux Anm  npeaMmeTHol
06nacTH «XHMMAY, OCHOBBI HAYYHOTO MBILLIEHMA, BHABl AENTEABHOCTH MO
NOIYHEHHIO  HOBOTO  3HAHWA, €ro  HHTEpNpeTalMH, npeobpasoBaHHIo H
NPHMEHEHHID B pasnuuHbix  y4ebHBIX M pealbHBIX IJKHIHEHHBIX YCAOBHAX:
ODECNEHHBAIOT BOIMOWHOCTE YCNEWHOTO OOYYEHUA Ha CAedyIOUleM YPOBHE
00pazoBaAHHA.

K woHuy ofyuenns ¢ 8 waacce y ofysaiowerocs Gyayr copMmupoBansi
CACAYHOUIHE MPEAMETHBIE PEIYILTATE HIYNCHHUA XHMHH Ha YriayOnesHHbIM YPOBHE:

PACKPEIBATL CMbLIC] OCHOBHBIX XHMHMECKMX NOHATHH: arom, Monexyna,
XHMHYECKHH IEMEHT, METa/Ll, HeMeTall, ANNoTPONus, NpoOCTOE  BEUIECTBO,
CIOXHOE  BELECTBO, CMeCk (OIHOPOAHAN H  HeOdHOpPOAHAA), BANEHTHOCTE,
UTHOCHTENBHAR dTOMHAR W MOJICKYASPHES Maccd, KONHMECTBO BellecTBa, MOk,
MOJAPHAX Macca, MaccoBad jons XHMHYECKOIO 3IEMEHTE B COCAHHEHHH,
MOJISAPHBIA 00BEM, OTHOCHTENLHAA NNOTHOCTE FA308, OKCHI, KHCAOTA, OCHOBAHHE,
conk, amporepuslii oxcua, amMPOTEPHBI TMOPOKCHA, XHMHYECKas peaKLia,
KABCCHHKRIIMA PEaKkLIMi: peakinm coeluHEHNS, PEAKLHH PAINOKEHHA, PEaKUHH
FAMCUIEHHA, PeaKiMK 0DMEHA, IK3I0- M IHIOTEPMHYECKHE PEaKilWM; TenaoBoi
WpherT peakunm; SAPO ATOMA, MEKTPOHHLIA CHOH aToMa, aTOMHAaA opOHTans,
PAUAHYC ATOME, XHMHYCCKAA CBATL, NOJAPHAN W HENONNPHAR KOBANCHTHAN CHASH,
HOHHAA CBH3b, HOH, KATHOH, &HHOH, PacTBOp, MAacCOBAN [IOMIA  BELIECTEA
(MpoUEHTHAN KOHUSHTPALMA) B PacTBOPE, MOJAPHAA KOMUEHTPALMA BEIIECTBA B
pacTeope;]  WIEKTPOOTPHUATENLHOCTDL, CTCNSHE OKHCACHMA, OKHCAHTCENH H
BOCCTAHOBHTENH, OKMCNEHHE H BOCCTEHORNEHHE, OKHCITHTENEHO-
BOCCTAHOBHTENLHbIE PEAKLHK, METOM IMEKTPOHHOIO Bananca;

HIMOCTPHPOBATE  B3AHMOCBA3E  OCHOBHBIX  XHMHYECKHX MOHATHH H
MPHMEHATE ITH MTOHATHA MPH ONHCANHH BEILECTE W WX [peBpalern;

HCNOABIOBATE XHMHUECKYIO CHMBONHKY [UIA COCTABNEHHS (QOPMYN BEILLECTE
H YPABHEHHH XHMHHECKHX PeaKLiHii;

ONPEAeNATE BANCHTHOLTE ATOMOB JIEMEHTOB B OHHAPHBIX COENHHEHHAX,
CTENEHL OKHCACHHA IEMEHTOR B DHHAPHLIX COCAHHEHMAX, NPHHALNEAKHOCTE
HELIECTE K ONPEAS/EHHOMY KAAaccy COBNHHEHHH 10 dopMynaM, Bk XHMHYECKOH
CBAIH { KOBANEHTHOA W HOHHOR ) B HEOPTAHHYCCKHX COCAHHEHHAX,

PACKPBIBATL CMBICH 33KOHOB COXpAHEHHA MACCH BELIECTH, NOCTOAHCTRA
cocrasa, llepuoanveckoro 3akona [ M. Mewjeneesa, atoMHO-MoaekyIspHo#
TEOPHH, 3AKOHA ABOIaJpO U ero CHSACTEHIA, NPEACTARNEHHA O HAYHHBIX METOIAX



HOIHAHHA, B TOM 4HCIE IKCNEPHMEHTANLHBIX W TEOPETHHMECKHX METOAaX
HCC/ICAOBAHMA BEILECTE W WIYYEHHA XHMHYECKHX peaKitiii;

AEMOHCIPHPOBATE  [IOHHMAHHE  NEPHOINMYECKON  3aBHCHMOCTH  CROMCTE
XHMHYECKHX JEMEHTOB OT HX nonoweHns & [lepuonnieckoii cucteme:

OMMCBIBATE W XapakTepusosarth  Tabamunyio  dopmy  [lepuonnueckoi
CHCTEMBl XHMHUECKHX IEMEHTOB: PA3/IH4YATh NOHATHA «INIABHAR noarpynna (A-
rpynnajy v «nobounan noarpynna (b-rpynna)», «Mansle NepHOAN» H «BoObLIHE
NEPHOLbIN;

COOTHOCHTE 0003HauenHa, KoTopue wmelotes B Tabnuue «[lepuognyeckan
CHeTema  xHMH4eckHx  anemenros  JI. M. Menneneesan, ©  YHCIOBLIMH
*APAKTEPHCTHKAMH CTPOSHHA ATOMOB XHMHYECKHX JNEMEHTOB (COCTAB M 3apaa
fapa, obuee YHCNo IEKTPOHOR W PACTIPECICHHE HX 110 HMEKTPOHHBIM CILOAM );

OOLACHATE CEASh NONCHKeHHs dnemedta s [lepuomnueckoli cueteme o
PACIPEACAEHHEM JIEKTPOHOE 110 JHEPIETHMECKHM YPOBHAM, NOAYPOBHAM M
OPOHTANAM ATOMOB NEPELIX YETHIPEX NEPUONDE,

KAACCHMUHPOBATE  XHMHYCCKHE ICMCHILI, HCOPraHHYecKHe BElLECTBa,
XHMHHYECKHE PeaKkLiMH (M0 YHCAY W COCTABY YMACTRYIMIMX B PEAKLHH BEILIECTB, No
TennosoMy pderty);

XAPAKTCPHIOBATE  (ONMCBIBATE) (MIMYECKHE M XHMHYECKHME CBOHCTBA
MPOCTHIX M CTOMHBIX BEUIECTR. KHCIOPOMA, BOAOPOLA, BOLb, ODLIHE XHMHYECKHE
CBOHCTBA OKCH/OB, KHCIOT, OCHOBAHWA W conell, TeHEeTHYECKYID CBH3b MER Y
HHMH, NOATBERKIAR NPUMEPAMH MONEKYISPHBIX YPABHEHMH COOTBETCTRYIONMINX
KHMHYECKHX PEAKIIHH;

OMHCBIBATE PONE KHCAOPO/A, BOAOPOAAa W BOAB B NPHPOAHBIX NPOLECCax, B
#UBBIX OpPraHn3IMax. HX NPUMEHEHHE B Pa3THYHLIX OTPACHAX NPOMBILLIEHHOCTH,
BOIMOMHOS HCTIONLIOBAHHE B COBPEMEHHBIX TEXHOMOMHAX,

OOBACHATL M NPOrHOIMPOBATL CHOHCTBA BEWECCTE B JABHCHMOCTH OT X
COCTARE M CTPOCHHA, BOIMOMHOCTH NPOTEKANHS XMMHHECKWX NpespaileHHi B

PEINHUHBIX YCIDBHAX,
BBIMHCATL OTHOCHTENBHYIO MONCKYJISPHYIO H MOMAPHYIO MACCH BELLECTS,

MOJIADHYH) MAcCy CMECH, MOJBHYIO 000 XMMHYECKOTO VIEMEHTA B COSMHEHHH,
MACCOBYH AONKD XHMWYECKOrD 2MIeMeNTa M0 (GOpPMYNE COCAHHEHHS, HAXOIHTEH
MPOCTEHLUYHY QOPMYITY BELLECTBA 110 MACCOBLIM HITH MOJILHEIM AOASM 3NEMEHTOB,
MACCOBYHY QOMIO BELIECTBA B PACTBOPE, MOJIAPHYH) KOHUCHTPAUHIO BELLUECTEA B
pacTeope, NPOBOIHTL PACUETL N0 YPABHEHHAM XHMHYCCKOH peaKuHH,

NPHMEHATE OCHOBHLIC ONEPALHH MBICTHTENBHON AEATENBHOCTH — AHATTHI H
CHHTeY, cpasHenne, ofobiueHHe, CHETEMaTHIALAID, KNaccHOURALMIO, BRABICHHE
NPHYHHHO-CNEACTHEHHKLIX  CBA3ZEH — Jns  MIVYeHHA CBOHCTE BELEeCTs M
XHMHHECKHX PEaKiWi, eCTECTBCHHO-HAYYHBIE METObI NO3HAHWA — Habmonenne,
HIMCPEHHE, MOACNHPOBAHHE, IKCNEPHMENT (peanbHLifi ¥ MBICTEHHBIA) — OI8
OCBOEHWA yueDHOI0 COMepHat g,



PACKPBIBATL  CYLIHOCTb  [POUECCOB  OKMCIIEHHA W BOCCTAHOBIEHHSA,
COCTABMNATE YPABHEHHA MNMPOCTHIX OKMCAMTENEHO-BOCCTAHOBHTENBHBIX PeaKLIMH
(MeTonoM MerTpoHHoro Dananca),

YCTAHABNHBATL CBAZM MEHIY peanbHo HaDIIoAaeMbIMH - XHMHYECKHMH
HEICHHAMK W NPOUECCaMH, NPOHCXOAALLIHMH B MAKPO- H MHEPOMHpE, O0BACHATE
NPHYMHEL MHOIOODPA3IHS BEILECTB, COOTHOCHTE XHMHHECKHE IHAHHWA CO IHAHHAMH
APYTHX YHeDHBIX NPeiMETOB,

cobmonate npasuna  Gelonacwoil  paborsl B naGopartopHd  npH
HCNOMbLIOBAHHKM XHMHYECKOH mnocyasl W 0DOpyAOBaHWS, 38 THEME [paBHiIa
o0pdleHHs € BEIIECTBAMH B COOTBETCTBHH C HHCTPYKUMAMH BHINOAHEHHH
HaGopaTopHEIX ONLITOBE W NpakTHYecKHx pabor no nomy4eHHo H cobHpaHHIo
razoobpaIHelX BElECTE (BOAOPOAE H KHCAOPOAA), MPHIOTOBIEHHID PACTBOPOB C
onpeeseHHol maccosod o€ pacTBOPEHHOID  BELIECTBA,  PELUEHHIO
IKCMCPUMEHTANBHBX 33184 10 Teme «(CHOBHBIE KIAcChl HEOPraHHYECKHX
COCOMHEHHRAR

AEMOHCTPHPOBETL  BRAJCHHE  OCHOBAMH  XHUMHYECKOR  IPAMOTHOCTH,
BRAOYEIOWER yMenns GelonacHoro oDpatieHus ¢ BELLECTBAMM, HCNOALIYEMbIMH
B NOBCCAHCBHON #U3HM, & TAKKE IHAHHE NPARHI NOBEICHNS B LeasX cOepemeHna
INOPOBLA M OKPYRAIOUEH Cpebl,

K kouuy ofyuenus & 9 wiacce y ofyuaouerocs Oynyt chopMHpPOBiHSI
CeayIOUIHE NPeAMETHBIE Pe3yNIbTaTEE HIYHEHHS XHMHH Ha yrayDIeHHBIM yPOBHE:

PACKPHIBATE CMBICT OCHOBHBIX XMMHUYECKHX NOHATHHA: XHMHHECKHRA 3MeMenT,
ATOM, MOJSKYAd, HOH, KATHOH, AHHOH, WIEKTPOOTPHUATENBHOCTh, CTENEHE
OKMCIEHHA, XHMHYECKas peakuns, Tennosoll »hderT peakiiiy, MOk, MOAAPHLI
ofsEM, pacTBop;

MMEKTPOAUTE, HENIEKTPONMTEL, WIEKTPOIHTHYECKER [HCCOLHALMA, PEaKiliH

HOHHOMO OOMEHA, THAPOAWI coned, obpartimbie ¥ HeoDpaTHMLIE PeaKLHH,
OHHCIUTENLIO- oSS TAHDDHTeN LIS PpaaKuHi, OKWCIHT2MER, ROCCTAHOBHTEME,

OKHCIEHHE M BOCCTAHOBASHWE, IMEKTPOANE, ANAOTPONHA, aM(pOTEPHOCTD,
XHMHYECKAS CHAZL (KOBANEHTHAA, MOHHAA, METHAIIM4ECKaR), MEMMOIeKYIRpHBIE
B3aMMOoneicTeA (BOJOPOIHAR CBA3L, cunbl Baw-nep-Baankca), KOMIUICKCHbIE
COSMHHEHNS, KPUCTANIHYECKHE pelleTkH (npuMHTHBHAS KyOudeckas, obbémHo-
LEHTPHPOBAHHARA KyOHuecKas, IpaHELEHTPHPOBAHHAS kyDHuYeckas,
reKcaroHankHas NAOTHOYIAKOBAHHAR), KOPpPOIMA METANNOB, CNA4BbI CKOPOCTh
KHMHYECKOH PeaKilii, KATANHI, XHMHYECKOS PABHOBECHE, IMEMEHThI XHMHYECKOH
TEPMOOHIAMHEN KaK 0JHOH M3 TEOpeTHYeCKHX 0CHOB XuMiH; TTIK;

HTIOCTPHPOBATE  BIAMMOCEA3b  OCHOBHBIX  XHMHYECKMX NOHATHA H
MPUMEHATE ITH NOHATHA MPH OMHCAHHH BEILECTE M HX NpeBpalnenui,

HCTIONBI0BATE XHMHUECKYI0 CHMBOIHKY LIS COCTABNEHUS GOpPMYJ BELIECTH
M YPEBHEHHH XUMHYECKHX DEAKLIHA,

OUpeNeIHTh BANEHTHOCTE W CTENEHh OKHCASHMA NUMHHECKHX JNEMEHTOB B
COSNHHEHMAX PATNTHYHOTD COCTABA, MNPHHALNSKHOCTE BELIECTE K OMPEAeleHHOMY



KAACCY COCAMHEHMH N0 QopMyliaM, BHAb XMMHYECKOH CBAIM (KOBAJIEHTHOM,
HOHHOH, METANIHYECKOH) B HEOPraHWYECKHX COCJMHEHWAX, 3apal HoHa [o
XHMHueckoR (hopMyne, XapakTtep Cpeibl B BOAHBIX PACTBOPAX HEOPraHHYeCKHX
COBIMHEHHHA, THI KPHCTANAHYECKON PELUETEH KOHKPETHOMD BElllECTRa;

packpelBats  cMmeicn  |lepuonuueckoro zakona JI. M. Menneneena #
JIEMOHCTPHPOBAT CI0 [IOHHMalHe:

ONUCBIBATE W xapakrtepuiosaTe  Tabauuuywo  Qopmy [lepuoguyeckoi
CHCTEMBl XHMHYECKHYX 23NEeMEHTOB: ]]'HEII.HHE'.I'h TOHATHA H,.-"'r]'p}"l'll_'j’ﬁ!ﬂ H :{E—
rpynnas, «Manbie NEPHOAbI» W «DONLIIHE NEPHO LN,

OOBACHATL CBN3L nonowenus anementa B [lepHoanyeckod cucreme ¢
pacmpeieleHHeM IEKTPOHOB M0 JHEPreTHYECKHM YPOBHAM, NOAYPOBHAM M
OpOHTANAM ATOMOB NEPBLIX YETHIPEX NEPHOAOE;

BRLACAHTL O0IHE JEKOHOMEPHOCTH B HIMEHEHHH CBOACTE JIEMEHTOR H HX
COEHHEHWH (KHCNOTHO-OCHOBHBIX M OKHCIIMTEIBHO-BOCCTAHOBHTENBHEIX CBOHCTE
OKCHIOB H TMAPOKCHAOB) B MPEIenax MAaibiX NCPUOI0E W MMaBHLIX NOOrPYN ¢
YHETOM CTPOCHHA HX ATOMOR;

PACKPBIBATE CMBLICH TEOPHH MMEKTPONHTHYECKDIH NHCCOUHALIWN, 3aKona [ecca
H ero CneacTBWi, 3akoHa JeHCTBYIOWMX MACC, 3AKOHOMEPHOCTEH H3IMEHEHHA
QI!{I:IFICICTH XHMHHCCKOH pE‘H.I:E]lHH. HHIIFH:IHJ'[EHHH CMELNEHHA NE M FYEC KO
PABHOBECHA B 3ABHCMMOCTH 0T pasiinyHbLIX (PAKTOPOS,

KNACCHPULMPOBATE XHMHHECKHE IEMEHTLl, HEOPraHHYEcKHEe BelecTsa,
XHMMHYECKME PEAKLHH (M0 YHCNY W COCTABY YHACTBYIOILHX B PEakuuM BEILECTSE, Mo
TennosoMy PpAexTy, Mo ArperarHoMy COCTOSHHIQ PEArcHTOB, MO MIMEHEHMIO
ETEI'[EHE'i"I OEHCIEHHA XHMHYECKHX 2JIeMEeHTOoR, 0o ﬂE]IIﬂTHMﬂETH, 11 _"p"'lﬂ.ﬂ'!'l-'l]:ﬂ
KaTanH3IaTopa);

XApPaKTepH3IOBATL (ONMCHIBATE) ODLIME XHMHYECKHE CBOHCTBA BeLIECTB
PAINHYHBIX KNACCOB HEOPraHW4YeckHX COSAMHEHHHA, NOOTBEPAIAN ITO ONHCaHHe
MPHMEPAMH  MONEKYJISPHBIX M HOHHBIX  YPAaBHEHMH  COOTBETCTBYIOIIMX

KHMHMYECKHX FIEH.HLI.HE:
COCTAB/IATE YPABHEHHA! '_:IIJJI.?}l."]'pD_I'JH'l'H'-JEE‘H[}“ AHCCOUMALHH KHCNOT, wenoven

W CONEH; NONHBIC W COKPAILCHHBIE YPABHEHWA peakuHid woHHoro obmena;
PeAKUM, NOATBCPHAAIOWMY  CYLWECTBOBAHHE IEHETHYECKOH CBAIM  MEXRILY
BEILECTBAMM PATIHYHLIX KIACCOR;

PACKPLIBATE  CYILHOCTL NpOUeCccoB  FHOpOAH3Ia  CcoNedl  nocpelcTBoM
COCTABNEHHS KPATKHMX HOHHBLIX M MONEKY/IRPHLIX YPAaBHCHHH peakuMH, CYIIHOCTh
OKHCIHTENLHO-BOCCTAHOBHTEABHBIX  PEeAKUMA  NOCPEACTBOM  COCTABNEHMA
INEKTPOHHOIO Bananca 3THX peakuni;

NPEACKAILIBATE XAPAKTED CPE/bl B BOAHBIX PACTBOPAX CONed,

XApaKTEPH30BaTh (ONMCBLIBATE) GMIMYECKHE W XMMHYECKHE CRONACTBA
MPOCTRIX BEIIECTR (KMCAOpO, 030H, rpaduT, anMas, Kpemaui, Gop, azot, docdop,
cepa, XNop, HATPHH, KaNWH, MArHHH, KANLUMA, ANKOMHHHH, KEene3o, Melab, HHHE,
cepebpo) ¥ 0Dpa’loBaHHBIX WMH CNOWHBIX BELIECTB, B TOM YMCIE HX BOJHBIX
PACTBOPOB (AMMMAK, XIOPOBONOPON, CepoBoaopod, oxchas yraepoaga (1, 1V),



kpemuana (IV), asora (1, 11, 11, IV, V) » dochopa (III, V), cepm (IV, VI),
CEPHMUCTAA, CEpHAdA, a3loTHad, ¢ochopHas, YrolbHas, KPEMHHEBAA KHCIOTH,
OKCHIW W ruapokcuasl metannos IA-IIA-rpynn, amosmunna, mean (1), unnka,
weneza (1w 1)),

MOHCHATL COCTAE, OTAeNbHEIE CNOCODLI MOAYYEHHN W CBOHCTBA CHOMHBIX
BEMECTH (KMC/IOPOACOUCPHEALILNE KHCAOTE Xi0opa, ajorietas, DopHas, yKCycHas
KHCAOTR M HX CONM, ranoreduisl kpeMmuua (1V) ¥ docdopa (Il » V), oxcun #
rifpoxcia xpoma (1), nepmanradar Kanus,

OMUCHIBATE POJTb BAXKHEHIIWX HIYYAEMLIX BELIECTE B IPHPOAHLIX NpOLECccax,
BIMAHHE HA KHBLIC OPrAHWIMBL, MPHMEHEHHE B PAIIMYHEX OTPACAAX IKOHOMHEKN,
HCTIONLIOBAHWE 1% CORAAHHA COBPEMEHHBIX MATEPHANOE H TEXHONOT M,

MPOBOIHTE PEaKUHH, NOATBEPHAAIILNE KAMECTECHHLIE COCTAR pasNHYHBIX
BEILLECTB, PACIIOIHABATL OMBITHBIM MYTEM COAEPHKAlLMECH B BOAHBIX PacTBOpax
HOHBI: XNOpHI-, DpOMHI-, MOAMA-, cyibdar-, docdar-, kapboHar-, cHIMkaT-,
cynbHT-, CyNb(HA-, HHTPaT- M HHTPHT-HOHBI, [HIPOKCHA-HOHBI, KATHOHE!
aMMOHHA, MATHHA, KATbUHA, AMOMHHMA, Kenela (2+) v weneza (3+), mean (2+),
LLHHKA;

OOBACHATL H MPOTHOBHPOBATE CROACTEE BAMHEALIMX HIYYaeMbIX BEIIECTE B
JARHCHMOCTH OT MX COCTABA H CTPOCHMH, NPHMENECHHE BEILECTE B 3ABHCHMOCTH OT
HX CROHCTBE, BOIMOKHOCTE MPOTEKAHHA XHMHYECKHX NPEBPalleHHA B PATHYHBIX
YCOOBHAX HA OCHOBE PACCMOTPEHHMX IEMEHTOB XHMHYECKOH KHHETHKH H
TEPMOIHHEMHIH,

BRIMHCIATE OTHOCHTENRHYIO MONEKYISPHYIO H MOIAPHYIO MacChi BELIECTB,
MACCOBYIO JIOMK) XHMMMECKOTO MIEMEHTa no (popmylie COSAHHEHHA, MAacCOBYIO
AOMKY BEIISCTBA B PacTBOPEe, MOALHYHY OO XHMHYECKOrQ 3/eMeHTa B
COCAMHEHHH, MONAPHYID KOHLEHTPAlMi0 BEILECTBA B PACTBOPE, HAXOAHTH
NpocTeRyIo GOpPMYIY BELLECTBA 10 MACCOBLIM HIIK MOJBHEIM JONAM 3NEMEHTOB,
NPOBOIHTE PACYETHI NO YPARHEHMAM XUMHYECKHX PeakUMA C Yy4eTOM HeAoCTaTka
OAHOID W3 PEAreHTOB, MNPAKTHYECKOrD BhIXOAa NPOAYKTA, JHAYEHHA TENAOBOIO
sihpekTa peaklHy, ONpeaenaTh COCTAaE CMeced;

cobmopars npasMna  OGelonacwor  pabotel B naboparopHM OpH
MCNOALIOBAHHK  XHMHHYECKOR nocyam w 0DOpYyAOBAHHA, 8 TAKKE NpaBdna
ﬂﬁFIHLI.I_EHHH ¢ BouEecTEaMH B COOTBETCTHHH C HH'ETP}'H'I.IHHMH BRIINOIHCHHA
NaGOpETOPHBIX OHLITOE W IIPAKTHYECKHX pabotr N0 NOJYYEHHI0 W coDHpaHHIo
razoofpaiHhlX  BELIECTB  (AMMHaKa M YIICKHCIONO rasa) W o pelieHHIo
IKCMEPAMEHTANLHLIX 33084 MO TeMaM Kypcd, NPelcTaBRNATh pe3yNbTaThl
IKCIEPUMENTA B (IOPME BRIBOIOE, NOKa3aTeALCTE, MPpafHKoR, Tabaul o BLIABIATE
IMITHPHYECKHE JAKOHOMEPHOCTH,

MPUMEHATL OCHOBHLIE ONEPALIMM MBICAHTENBHOH AEATENLHOCTH (aHAnH3 W
CHHTE3, cpasHerne, oDODUIEHHE, CHCTEMATH3ALMK, BhIARNEHHE MPHYHHAO-
CIIeACTBEHHBIX CBAIE) NPK W3YHEHHH CBOMCTE BEIUECTB H XHMHHECKHX peakLmi,
BNANETh ECTECTBEHHO-HAYUHBIMM METONAMH NOIHAHKA (HaDIIONEHHE, HIMEPEHHE,
MOAEHPOBAHHE, IKCTIEPHMENT (peanbHbIA M MBICTEHHEIR ),



NMPHMEHATL  npaskna  DesonacHoro  oDpalleHHs € BELIECTBAMM,
HCMNONb3YEMbIMH B NOBCEAHEBHOR MHKHIHH, NPaBHNa MNOBEAEHWA B LEJAx
cOepeeHHs JOPOBLE W OKPYHRaWOWed NpHpoAHOH cpelbl, MOHHMAThL Bpel
(onacHoCTh) BO3AeCTBHA HA KHBBIE OPraHHM3IMbl ONpedeneHHbIX BELLIECTS,
NOACHATL HA NPHMEpax crnocolbl YMeHbLIEHHS H NPEeIOTEPAILEHHA WX BPEJHOTO
BO3NEHCTEHA, IHAYEHNE HKHUpOos, DeNKOB, YIINEBOA0B IR OpradisMa YeNoseKa;

HCTIOABIOBATE MONYYEHHBIE NpeicTasicHns o cdepax npodeccHoHANBHOMR
NEATENEHOCTH, CBATAHHBIX € HAYKOH M COBPEMEHHLIMH TEXHOMOTHAMH, KAK OCHOBY
NS NPOHecCHOHANLHON OPHEHTALIMH H A8 OCOIHAHHOIO BRIDOpA XHMHH Kak
NpofiHIsHOrO NPEIMETA NPH NPOAGIKEHUH ODYHCHMR HA YPOBHE CPeAHEro
obwero obpazosaHna;

YHECTBOBATE BO BHEYPOMHOH NPOEKTHO-HCCNENOBATENLCKOR AEATENBHOCTH
XHMHYECKOH W XMMHKO-IKOAOIHYECKOH HANpasieHHOCTH, NPHODpECTH ONLT
npoBeieHus Y4eOHbIX HCCNeNoBaHKi B YCAOBMAX 0DPaIOBATENbHBIX OpraHH3aLii,
a TAKKE OPraHuiIaiui (UCHTPOB) J0NONHHTENLHOTO 0DPa30BatHa NeTed.
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YMEK Epemun B. B., Kyasmenko H. E., Tepenun B, K., Hpoagos A. A., JIyauns B,
B. Xumun. 8.9 knace
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