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Pabouast mporpamMma 1mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHHUsI cOCTaBJIeHa Ha OCHOBe TpeOoBaHMil K pe3yJiibTaram
OCBOCHHSI OCHOBHOM 0OOpa3oBaTEIbHOW MporpaMMbl OCHOBHOTO
obirero oOpa3oBaHHs, MOPEACTaBICHHBIX B DenepaibHOM TIO-
CyIapCTBEHHOM o0O0Opa30oBaTejIbHOM CTaHIAapTe OCHOBHOI'O OOIero
oOpa3zoBaHUsI, ¢ y4€TOM paclpeleNEHHbIX 110 KJlaccaMm IpoBepsie-
MBIX TpeOOBaHHU K pe3yJabTaTaM OCBOCHHS OCHOBHOHW oOOpa3oBa-
TEJIHOW NpOrpaMMbl OCHOBHOTO OOIIEro 0O0pa30BaHUs U DJIEMEHTOB
coAeprKaHWsl, IPEACTAaBICHHBIX B YHHMBEPCAIIBHOM KOIM(HUKATOPE
IO XMMHUH, a TakKe Ha ocHOoBe IIpumepHOI mporpaMmbl BOCHUTA-
HUS OOyYaroIIMXCs MPU MOJYYSHHH OCHOBHOIO 00Iiero obpazoBa-
HUg U ¢ yuérom KoHnenumu npemnojiaBaHusi y4yeOHOro IpeaMera
«Xumus»» B 00pa3oBaTeNbHBIX oOpraHmszammsax Poccuiickoit denepa-
LM, PEANN3YIONINX OCHOBHBIE OOIE00pa3oBaTENbHBIE IPOrPaMMBI
(ytB . Pemenmem Kommernu MunnpocBemenuss Poccun, MpoTOKOI
ot 03.12.2019 N I1K-4BH) .

MNOACHUTEJIBHAA 3AIIMCKA

CornacHO cBOoeMy Ha3Ha4YeHUIO pabodyasi mporpaMma SBIISICTCS
OPHUEHTHPOM JJIsI COCTaBIICHUsI pabOYMX aBTOPCKUX MPO- TPaMM: OHA
naéT mpeAcTaBICHHME O MesX, OOIned cTparernu OoOydYeHHs,
BOCIIUTAaHUSI W Pa3BUTHsI OOydYarONMIUXCS CpEeACTBaMH Y4YeOHOTO
npenmeTra « XUMHUsDH; yCTaHABIUBACT 00s3aTEIIbHOE MPEIMETHOE CO-
Jiep>KaHue, IpeaycMaTpuBacT paclpedelieHHe ero Io Kjiaccam H
CTPYKTYPHPOBAHHE €TI0 MO pas3ZieaM U TEMaM Kypca, OIIPeaeIsieT KO-
JJMYCCTBCHHBIC U KAYCCTBCHHBIC XapaKTCPUCTHUKNU COACPIKAHUA, JIaéT
MPUMEpPHOE pacrpeaeieHne YYeOHBIX 4acoB 10 TEMaTHYECKUM pasie-
JIaM Kypca ¥ peKOMEHAyeMYIo (IIPUMEPHYIO) TTOCIIEI0BATEIBHOCTD UX
U3YYCHUSI C yIETOM MEXIIPEAMETHBIX M BHY TPUIIPEAMETHBIX CBS3CH,
JIOTHMKH Y4eOHOTr 0 ITpolLiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYatonInX-
CsI; OIpenessieT BO3MOXKHOCTH TIpeIMeTa sl pean3anuy TpedoBa-
HUI1 K pe3yJIbTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTEIIFHOU IIpOTpaM-
MBI Ha YPOBHE OCHOBHOTO O0IIIero o0pa3oBaHMsl, a TAaKKe TpPeOOBaHUN
K pe3yJibTaTaM OOy4YeHHUSI XMMHUH Ha yPOBHE LieJei U3y4eHUs Ipel-
METa U OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEJILHOW IEsTEIIbHOCTH/
Y4eOHBIX AEUCTBHI yYEHHKA IT0 OCBOSHHUIO y4€OHOTO COAEp>KaHM .

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMWS»

Brutan yuebHOro mpeaMera «XUMHs» B JIOCTHXKEHHE IEJIE OcC-
HOBHOT'O 00IIIero oOpa3oBaHusi OOYCIIOBJIEH BO MHOI'OM 3HAYCHHEM
XUMHYECKOM HAyKH B ITO3HAHWM 3aKOHOB IIPHUPOJIBI, B Pa3sBHUTHH



MIPOU3BOIUTEIBHBIX CHJI OOIIEeCTBa W CO3NAaHWU HOBOW 0a3kl MaTepH-
aIIbHOU KYJIBTYPHI .

XUMUsI KaK DJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK pacIipocTpa-
HUJIa CBOE BIHUSTHHUE Ha BCE OOIACTH YEJIOBEYECKOTO CyIIIECTBOBAHMUS,
3a7a71a HOBOE BUJEHUE MHUPa, CTajla HEOTHEMIJIEMBIM KOMITIOHEHTOM
MHPOBOU KYJBTYpPbl, HEOOXOAUMBIM yCJIOBHEM >KHU3HH OOIIecTBa:
3HaHUE XUMHH CIIY>KHT OCHOBOH IJIsT1 POPMUPOBAHUSI MHPOBO33pE-
HUSI YEJIOBEKA, €ro MPEACTaBICHUN O MaTepHaAIIbHOM €/IMHCTBE MUPa;
BaXKHYIO POJIb UrpatoT GopMHUpyeMble XUMHUEH IPEACTaBICHUS O
B3aMMOIIPEBPAIICHUIX YHEPTHH U 00 DBOJIIOIMU BEIIECTB B HPHUPO-
Je; COBpeMEHHAasl XMMHUsS HarpaBjIcHa Ha PEIlIeHHE TII00aTbHBIX TPO-
0JIeM YCTOWYHMBOTO Pa3BUTHSI YE€IOBEUECTBA — ChIPbEBOM, YHEPTIETH-
YeCKOW, MUIIEBONH U APKOJOTHYECKOIl 0e30I1acHOCTH, IIPOOJIeM 31pa-
BOOXpPaHECHHUS .

B ycmoBusix Bo3pacTaromiero 3HadeHWs] XUMUH B JKHU3HU OOIIe-
CTBa CYIIECTBEHHO ITOBBICHIIACH POJIb XHUMHYECKOTO OOpa3OBaHUA .
B murane conuanuzanuy OHO SIBJISIETCS. OJHUM M3 yCIJIOBHH (hOPMHUPO-
BaHUs WHTEJUICKTA JIMYHOCTH U TAPMOHHUYHOTO € pa3BUTHA .

CoBpeMEHHOMY YEIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOUMBI IS
OPUOOPETCHUST OOIIEKYJIBTYPHOTO YPOBHSI, ITO3BOJISIONICTO YBEPCH-
HO TPYJIMUTHCS B COIIMYME M OTBETCTBEHHO y4acTBOBAaTb B MHOT'000-
pa3Hoii KM3HH OOIIeCTBa, AJIsI OCO3HAHUS BaXHOCTH Pa3yMHOI'O OT-
HOIIIEHHSI K CBOEMY 3J0POBBIO U 3[I0POBBIO JIDYTHX, K OKpY Karolei
MPUPOTHON cpene, A TPaMOTHOTIO TTOBEACHUS IIPHU MCIOJIb30BaHUHN
Pa3IMYHBIX MaTEPHUAJIOB U XUMHUYCCKUX BEIIICCTB B ITOBCEIHCBHOM
JKU3HU .

XumMuyeckoe 0O0pa3oBaHUE B OCHOBHOM IIKOJIE SIBJISISTCS 0a30BbIM
10 OTHOIISHHUIO K CHCTEME OOIIIEero XUMHUYeCcKoro obpasoBanusi . [Toa-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pEaiM3yeT IPHUCYIIHE
0o0IIIEMy XUMHYECKOMY OOpa30OBaHHIO KIIFOYEBBIC IICHHOCTU, KOTO-
pble OTpaXarOT TOCYAapCTBECHHbBIE, OOIIECTBEHHbIE U WHIUBUYallb-
HBIE TTOTPEeOHOCTH . DTHUM ONpEAEIISIETCs CyIIHOCTh O0IIel cTpaTerun
oOydeHMtsl, BOCTIUTAHUS UM Pa3BUTHUs OOYYaArOIIUXCS CpeACTBaMH
y4eOHOTO0 TTpeMeTa « XUMUSD .

HNzyuenne mpenmera: 1) cnocoOCTByeT pean3aliid BO3MO>KHO-
cTel JUIsT caMOpa3BUTHS U (POPMHUPOBAHUS KYJIBTYPHI JIMIHOCTH, €€
o0mieit 1 pyHKIHMOHAIBHOW IPaMOTHOCTH; 2) BHOCHUT BKJal B (op-
MHPOBaHUE MBIIUICHUSI U TBOPUYECKHUX CIIOCOOHOCTEH ITOJIPOCTKOB,
HaBBIKOB HMX CaMOCTOSTEJILHONH y4eOHOM IesATeIbHOCTH, SKCIIEpH-
MCHTAJIILHBIX U HWCCIEOOBATEIbCKHUX YMEHHU, HEOOXOIMMBIX KakK
B IIOBCEITHEBHOMW YKU3HH, TaK U B TPOGECCUOHAIIBHON eI TeIbHOCTH;
3) 3HAKOMHT CO CHEHMU(PUKON HAYUIHOTO MBIIIICHHUS, 3aKIaIbIBAcT
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OCHOBBI LI€JIOCTHOI'O B3IJIsiAa HA €AUHCTBO NPUPOABI U YEJIOBEKA, SIB-
JISIETCS OTBETCTBEHHBIM ATarioM B (POPMHUPOBAHUHU €CTECTBEHHO-Ha-
YYHOI IpaMOTHOCTH MOJAPOCTKOB; 4) CriocoOCTBYET (POPMHUPOBAHUIO
IIEHHOCTHOI'O OTHOILIEHUSI K €CTECTBEHHO-HAay4HbIM 3HAHUAM, K
OpHUpoe, K 4eJIOBEKY, BHOCHT CBOU BKJIAJI B 9KOJOTHUECKOe 00pa3o-
BaHHE MIKOJIBHUKOB .

HazBanHbIe HampaBiIeHUs B OOYyYE€HHHU XUMHH OOECII€YHBAIOTCS
crieninUKON coAeprKaHUsl MpeaMeTa, KOTOPBIN SIBJISIETCS TeNaroru-
YeCKHd aJlallTUPOBAHHBIM OTpPa)KEHHWEM O0a30BOM HAayKH XWMHH Ha
onpenen€HHOM dTane €€ pa3BUTHUA .

Kypc xumMuy OCHOBHOM IIKOJIBI OPHEHTHPOBAH Ha OCBOEHHUE O0Y-
JalOIIUMHUCA OCHOB HEOPraHUYECKON XUMHUHU M HEKOTOPBIX MOHATUH
¥ CBeACHHUHN 00 OTIEITHFHBIX OOBEKTaX OPTaHUISCKON XUMUH .

CrtpyKTypa cozeprkaHus npeaMera copMHUpoBaHa Ha OCHOBE CH-
CTEMHOTO MOJIX0a K ero m3ydeHuto . CoaeprkaHue CKIaabIBacTCs U3
CHCTEMBI MOHSITHI O XUMHYECKOM JI€MEHTE U BEIIECTBE U CUCTEMBI
MOHSITHH O XMMHU4YecKoil peaknuu . OOe 3TH CUCTEMBI CTPYKTYPHO
OPraHMW30BaHbI O MPUHIHUITY NOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUMI
Ha OCHOBE TECOPETHYECKUX IIPEICTABICHHN Pa3HOTO YPOBHS: aTOM-
HO-MOJIEKYJIIPHOTO Y4YE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
ypoBHs [lepuoanueckoro 3akona 1. 1. MenaeneeBa kak OCHOBHOT'O
3aKOHa XMUMMH, YUYEHHUsI O CTPOCHHMHU aTroMa M XHMMHUYECKOW CBSI3H,
MPEJICTABICHU 00 JJICKTPOJUTUYECKON HIHUCCOIMAIMN BEIIECTB B
pactBopax . TeopeTnuyeckue 3HaHUsI pacCMaTpPUBAIOTCSI Ha OCHOBE
SMITUPUYIECKHA TMOJIyUYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCJIEAOBATEIIBHO OT OJIHOTO YPOBHSI K JIPYyrOMY, BBINOJIHsIST (DYHK-
UU OOBSICHEHHUSI M NPOTHO3UPOBAHMS CBOWMCTB, CTPOSHHUS U BO3-
MOXHOCTEH MPaKTUYECKOIrO0 NPUMEHEHUS U IOJIYyYECHHUS] U3ydaeMBbIX
BEILIECTB .

Takast opraHuzarysi coaep>kaHusi Kypca CIIoCOOCTBYET IpeJICTaB-
JIEHUIO XMMHYECKON COCTaBJISIIOLIECH HayYHOW KapTHUHBI MHpa B JIO-
ruke e€ CUCTEMHOU NpUpoibl . TeM caMbIM oOecreunBaeTcss BO3MOXK-
HOCTBh (hOPMHUPOBaHUS y OOYyYarOUIMXCsl LIEHHOCTHOTO OTHOIICHUS K
Hay4YHOMY 3HaHHUIO U METOJaM MO3HaHUs B Hayke . BaxxHo Takxke 3a-
METHUTbH, YTO OCBOEHHE COAEPKAHUSI Kypca NPOUCXOAUT C IIpUBJIECYE-
HHEM 3HaHUH W3 paHee U3Yy4YEeHHBIX KypcoB: «OKpy>Karomuil MUp»,
«buonorus . 5—7 knacce» u «dusuka . 7 Kigacey .

HEJN U3YYEHNUA YUYEBHOI'O IIPEAMETA «XUMUS»

K nampaBieHHIO NEPBOCTENEHHOW 3HAYMMOCTH NPHU pean3anuu
oOpazoBaTeibHbIX (PYHKIHH Npeamera «XUMUS» TPAAUIHOHHO OT-
HOCST (popMHpOBaHHE 3HAHUHW OCHOB XMMHYECKOW HAyKH Kak oOJa-
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CTH COBPEMEHHOT'0 €CTECTBO3HAHHSI, MPAKTHYCCKOW ASSITEIbHOCTHU
YeJ0BeKa M KaK OJTHOT'O U3 KOMIIOHEHTOB MHUPOBOU KyJIBTYpPHI . 3a1a-
ya npeaMeTra COCTOUT B (POPMHUPOBAHUH CUCTEMbl XUMUYECKUX 3HA-
HUIl — Ba)KHEWIHUX (PaKTOB, MOHATHH, 3aKOHOB W TEOPETUISCKUX
MMOJI0KEHUH, JOCTYIHBIX OOOOIIEHUIT MHPOBO33PEHUYECKOTO Xapak-
T€pa, sA3blKa HAYKH, 3HAaHUH O HAQY4YHBIX METOJAaX H3YUYCHUA BC-
IIECTB U XUMHUYCSCKUX PeaKInii, a TakKe B (POPMUPOBAHUU U pa3BU-
TUM YMEHUH U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C IUIAHUPOBa-
HHUCM, Ha6HIOI[eHI/IeM U IMPOBCACHUEM XHUMHUYCCKOT'O 3KCIICpUMEHTA,
coOITIoIeHeM IIpaBUI O€30ITaCHOTO OOpAaIISHUS C BEIIECTBAMH B I10-
BCEIHEBHOM KU3HU .

Hapsiny ¢ sTuM 1enu u3ydeHus npeaMera B NporpaMMe yTO4YHe-
Hbl U CKOPPEKTHUPOBAHBbI C YYETOM HOBBIX MPUOPHUTETOB B CHUCTEME
OCHOBHOTO ob0miero ooOpa3oBanumst . CerogHs B oOpa3oBaHWUU 0C000
3HAYMMOM TIpU3HAETCS HANpPaBJIEHHOCTH OOydYEeHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (DOPMUpPOBAHHE ¢€ WHTESIUICKTAa M OOIIeH
KyJIbTypsl . O0y4eHHEe YMEHHUIO YYUTHCS U IIPOJIOJDKATh CBOE 0Opaso-
BaHHUE CaMOCTOSITEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHIIHNX (YyHK-
Ui y4eOHBIX IPEIMETOB .

B cBs3u ¢ 5TUM OpU U3YYEHUU NPEIMETA B OCHOBHOM IIKOJIE OO-
MHUHHpYIOIIlee 3HaUYCHHE TPUOOpEN TaKHe 1€, KaK:

6 (hOpMHUPOBAHUE HHTEIUICKTYyAIILHO Pa3BUTON JIMYHOCTH, TOTOBOM
K caMOOOpa30BaHUIO, COTPYAHUUIECTBY, CAMOCTOSITESIIHBHOMY IPH-
HSITHUIO PEUIEHU, CIOCOOHOI ananTHUpOBaThCsI K OBICTPO MEHSIIO-
IHUMCs YCIIOBUAM KU3HU,

6 HaIpaBJICHHOCTHh OOYYCHHUsI Ha CHCTEMaTHYEeCKOE MPHOOIIEHHE
ydamuxcsa K CaMOCTOSITEJIbHON I103HaBaATEJIbHOM ACATCIBHOCTH,
HAay4YHbIM METOJaM IO3HaHHs, (QOPMHUPYIOIIMM MOTHBALHIO U
pa3BUTHE CIOCOOHOCTEH K XUMUH;

6 oOecTieyeHre yCIIOBHH, CIIOCOOCTBYIOIIMX NTPHUOOPETEHHUIO 00yda-
FOIIIMMUCS OIIBITA Pa3HOOOPA3HOW AESITEIILHOCTH, O3HAHUS U ca-
MOMO3HAHUS, KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIECTCHIIN),
MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIsI PA3IMYHBIX BUIOB JC5I-
TEJILHOCTH;

6 ¢hopMHUpOBaHHE YMEHUIN OOBSICHATHh U OLCHUBATH SIBICHUSI OKPY-
JKaromero mMupa Ha OCHOBaHUM 3HaHUN U o1nbITa, IOJYYCHHBIX
MPY U3YYSCHUU XUMUU;

6 ¢hopMupoBaHUEe y OOYyYarOUIMXCs T'YMaHUCTHYECKHUX OTHOIICHUWM,
MOHUMAaHUsI [ICHHOCTU XUMHYECKHUX 3HAHUH I BHIPAOOTKU DKO-
JIOTHYECKH LIeJIecCO00pa3Horo MoBeASeHUs B OBITY U TPYJIOBOM Jiesi-
TEIBHOCTH B LEJISIX COXPAHEHUsSI CBOETO 3I0POBbSI U OKPYIKaro-
e IpupoJTHOM Cpeibl;



6 pa3BUTHE MOTHBAIINU K OOyYECHHIO, CITOCOOHOCTEH K CAMOKOHTPO-
JIIO ¥ CaMOBOCITMTaHHUIO Ha OCHOBE YCBOCHMS OOIIEYEIIOBEYSCKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY IpoduiIs U Ha-
MPaBJICHHOCTH JaJIbHEHIIIero 00y4eHUs .

MECTO YYEBHOT O IIPEAMETA «XUMI» B YHEBHOM ITJTAHE

B cucteme ob1rero o6pa3zoBaHUsT « XUMUs» IIPU3HAHA 00s3aTeIb-
HBIM y4e€OHBIM IIPEIMETOM, KOTOPBIi BXOIHUT B COCTAaB HMPEIMETHOH
obnactu «EcTecTBEHHO-HayYHBIE IPEIAMETHD .

VY4eOHBIM ITAaHOM Ha €€ M3ydeHue oTBencHO 136 y4ueOHBIX dYa-
COB — T10 2 4 B HeJelro B 8 1 9 kiraccax COOTBETCTBEHHO .

J1s1 KaXkZoro Kiracca IpeayCMOTPEHO pPe3epBHOE yueOHOE BpeMs,
KOTOpPOE MOXET OBITh MCHOJB30BAaHO YYaCTHHUKaMH OOpa3oBaTEeIlb-
HOTO IIpollecca B LEIAX (POpMHUPOBaHHS BapHATHUBHOW COCTABIISIIO-
e coaep)kaHus KOHKPETHOM paboueit mporpamMmsel . [Ipu sTom
obs3aTenbHast (MHBapHaHTHAas) 4acTh COAEp KaHUs IIperMeTa, ycTa-
HOBJICHHAsI IIPUMEPHON paboueil mporpaMMoii, U BpeMsi, OTBOJIUMOE
Ha e€ N3y4eHue, TOJKHBI OBITh COXPaHEHbI OJTHOCTHIO .

B cTpykType nmpumepHOii pabodeil mporpaMmbl Hapsiay C MOSICHU-
TEJIbHOU 3aITUCKOM BBIAEJIEHBI CIEAYIOIIHUE pa3/Ieibl:

6 IUIAHUpYEMbIE pe3yJIbTaTbl OCBOCHUsI y4eOHOro mpeaMera «XH-
MUSD» — JINYHOCTHBIC, METaIlpeIMETHBIC, IPEIMETHBIC;

6 coeprKaHue y4eOHOTo npeaMera « XUMUsD 10 ToJaM 00ydeHUs;

6 MPUMEPHOE TEMAaTHYECKOE IIaHUPOBAHHUE, B KOTOPOM JI€TaIN3HU-
poOBaHO coaep)kaHHe KaXKJI0HW KOHKPETHOW TEMBbI, yKa3aHbl KOJH-
YEeCTBO YacOB, OTBOAMMBIX Ha €€ M3y4YE€HHE, U OCHOBHBIC BHIbI
y4eOHOU JesITeIbHOCTH y4YeHHKa, (OpMHUpYyEeMbIe MPU HU3YUEHHUU
TEMBbI, TIPUBEIEH MEpPedYeHb JIEMOHCTPAIWM, BBIITOJHSIEMBIX y4H-
TEJIEM, W TIepeueHb PEKOMEH/YEMBIX JIa0OpaTOPHBIX OIBITOB U
MPaKTUYECKUX paOOT, BBITOIHIEMbIX yUaIIUMHUCS .



COJIEPKAHUE YYEBHOI'O IPEIMETA «XUMMUA»

8 KIIACC

HepBOHa’-IaJ'ILHLIe XUMHUYCCKHC ITOHATHUA

Ilpenmer xumuu . Pons XxuMuM B KU3HU 4desioBeka . Tena u Belle-
ctBa . PU3MUECKHE CBOMCTBa BEUIECTB . ArperaTHoe COCTOSHHUE Be-
mectB . [IoHsATHE O MeTOnax IMO3HAHMSA B XMMHHU . XUMHS B CHCTEME
Hayk . UucThle BemecTBa u cmecH . CriocoObI pa3nesieHus] cMecel .

ATOMBI M MONEKYJBl . XUMHUYECKHE 31eMEHTHl . CHMBOJBI  XUMH-
YeCKHUX 3JIeMEHTOB . IIpocTble M cIOKHBIE BemiecTBa . ATOMHO-MOJE-
KyJISpHOE YYECHHE .

Xumudeckass Qgopmyna . BaJeHTHOCTP aTOMOB XHUMHYECKHX 3JIe-
MEHTOB . 3aKOH IIOCTOSIHCTBa cocTaBa BewniectB . OTHOCHTENbHas
aroMmHass Macca . OTHOcUTeNnbHasi MOJIEKYyJIsIpHasi macca . MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTA B COSTMHEHHH .

duznueckue W XUMHYECKHE SIBICHHUS . XWMHYECKas peakmus Hu
e€ mpu3HaKM . 3aKOH COXpaHEHMsS MacChl BEIIECTB . XHMHYECKHE
ypaBHeHHs1 . Kiraccuukanmsi XMMHYECKHX peaknuii (COeIMHEHUs,
pa3io>KeHus, 3aMeleHus, oOMeHa) .

XUMHYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY10M,
C MpaBWJIaMHu paOOTHI B JIAOOPATOPHUHU U ITpUEMaMHU OOpallleHHs C Jia-
OopaTopHBIM 00OpYyZAOBaHMEM; M3YUYCHHE WU OIHCaHHE (UZMUECKHUX
CBOMWCTB 00pa3lOB HEOPTraHUIECKUX BEHISCTB; HAOIIOIeHIE (hu3nde-
ckux (ITUIaBJICHUE BOCKa, TasiHUE JIbJa, paCTUpPaHUE caxapa B CTyINKe,
KHUIICHUE U KOHJECHCAMS BOJIbI) U XUMHYECKHUX (TOPSHUE CBEYH, TTPO-
KaJIMBaHHWE MEIHOM ITPOBOJIOKH, B3aNUMOJICHCTBHE Mejla C KHCIOTOM)
SIBJICHWH, HAOJIFOJEHNE M ONMCAaHNE ITPU3HAKOB MIPOTEKAHUSI XMMHIe-
CKHUX peaklu# (pa3iokeHue caxapa, B3auMOJCHCTBHE CEpPHOM KHC-
JIOTHI C XJIOpUAOM Oapwusi, paznoxenne ruapokcuna meau(Il) npu na-
TpeBaHUU, B3aUMOIEHCTBHE >kene3a ¢ pactBopoM coitt meau(1l)); ns-
y4eHHe CIIOCOOOB pas3deseHusi cMmecedl (C MNOMOIIbI0 MarHura,
¢unpTpOoBaHMe, BBITApUBaHHUE, IUCTWULILUS, XpoMarorpadusi),
MPOBEASHUE OYMCTKHY ITOBAPEHHOM COJIN; HAOJIFOJEHUE U OTIMCAaHNE pe-
3yJIbTAaTOB ITPOBEACHUS OIBITA, MILTFOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacCChI; CO3JaHuEe MOJICIICH MOJIEKYJI (IIIapOCTEPIKHEBBIX ) .

Baxmueiimme OpeaCTaBUTE/IM HCOPraHM4YCCKUX BCUICCTB

Bo3nyx — cMech razoB . CoctaB Bo3ayxa . Kucinopos — 31eMeHT U
IpocToe BemecTBo . HaxoxeHue Kuciiopoja B Ipupojne, ¢usnde-
CKHEe M XUMHYECKHe cBoiicTBa (peakuuu ropenus) . Oxcuasl . Ilpu-
MeHeHue kuciopona . CrocoOsl modydeHHs Kuciopoaa B jraboparo-
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puu W TpoMbIIIIeHHOCcTH .  KpyroBopor kucioposga B IpHUPOIE .
O30H — aJUTOTPOITHAS MOAU(PUKAIINS KUCIOPOAA .

TenmoBo#t 3(dexkT XUMHYECKOW peaknuu, TEePMOXUMUUECKUC
YpaBHEHHUS, 3K30- U DHIOTEPMHUUYECKHE peakiuu . TOIIMBO: yroiab U
MeTaH . 3arps3HeHuEe BO3/JyXa, yCWJIIEHHE IapHUKOBOro »>ddexra,
pa3pymieHne 030HOBOTO CJIOS .

Bonopon — »nemMeHT u npoctoe BemiecTBo . Haxoxnenue Bomopo-
a B mpuponae, (pusMUecKue M XMMHYECKHE CBOWCTBA, INPUMEHEHHE,
crocoObl nToy4eHust . KucimoTs! u conn .

KomnuectBo BemiectBa . Monb . MonsipHas Macca . 3akoH ABOraapo .
Mosnspablii 00BEM ra3oB . Pac4€Tsl Mo XMMHYECKUM ypaBHEHUSM .

duznueckue cBoiicTBa Boabl . Boma kak pactBoputenb . PacTtBo-
pel . HacwlmeHHbIE M HEHACHIIEHHBIE PAacTBOPBI . Pacmeopumocms
sewecms 6 600e.! MaccoBasi oyisl BellecTBa B pacTBope . XUMHUe-
ckue cBoicTBa BoAbl . OcHoBaHus . Ponb pacTBOpoB B mpupoie U B
JKM3HM 4YesoBeka . KpyroBopoT Boasl B mpupoze . 3arps3HEHHE NpH-
ponHbIX Bos . OXpaHa M OYMCTKa IPUPOJHBIX BOJ .

Knaccudukanust Heopranmuecknx coeauHeHuid . Oxcuasl . Kiac-
cuduKamusi OKCHJIIOB: cojieoOpasyiomue (OCHOBHBIE, KHCIIOTHEBIC,
amdoTepHpie) W HecolieoOpasyromme . HomeHKIaTypa OKCHIOB
(MexxoyHapodHass W TpUBHaJbHas) . DOU3WUECKHE W XHUMHUYECKHUE
cBolicTBa OKCUIOB . [TomyueHue okcuaoB .

OcHoBanusa . Knaccudukamms ocHOBaHMA: mEIOYM M HEPACTBO-
puMble ocHOBaHMS . HoMmeHKkiatrypa oOCHOBaHUN (MEXIyHapogHas U
TpuBHalbHasA) . PU3MUECKHEe W XUMHYECKHE CBOWCTBA OCHOBaHUM
ITonyueHue ocHOBaHUM .

Kucmorer . Krnaccudpukamuss xucmor . Homenkiarypa KHCIIOT
(MexxnyHaponHass W TpuBHaibHas) . Dusndeckue W XUMHYECKHE
cBolicTBa KHCIIOT . Psag aktuBHOcTH MeTamiaoB H . H . bekeroBa . Ilo-
JIydeHUE KHUCJIIOT .

Conu . Homenknatypa coneil (MeXIyHapojaHas W TPHUBHUAJIBHAS) .
duznueckue U XUMUUeckue cpoicrtBa conel . Ilomydenue coueil .

I'enerndeckass CBsI3b MEXIAy KiaccaMHU HEOPraHUYECKHX COEIHU-
HEHUH .

XHUMHUYECKHI 3KCHEPUMEHT: Ka4€CTBEHHOE OINpeAeJIeHUue colaep-
’)KaHUs KHCJIOpOJia B BO3/AyXe€; MOJy4YeHHEe, cCOOMpaHue, paciio3HaBa-
HUE U N3y4YCHHUE CBOMCTB KHCJIOPO/1a; HAOJIIO/IEHUE B3aNMOJICHCTBUS
BEIIECTB C KUCJIOPOJOM M yCJIOBHUS BOSHHUKHOBEHMS U MPEKPAIIECHUS
ropenus (Irosxapa); O3HaKOMJICHHE C OOpa3liaMu OKCHIOB U OITHCa-
HHUE UX CBOWCTB; IOJy4Y€HHE, COONpaHue, paclo3HaBaHUE U U3yde-

1 KypcuBoM o6o3HaueH y4deOHBIM MaTepHall, KOTOPBII HW3ydaeTcsl, HO He
BBIHOCHUTCS Ha IPOMEKYTOUYHYIO U UTOTOBYIO aTTECTAIIHIO .
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HHE CBOMCTB BOoIopoa (TopeHHre); B3aNMOASHCTBHE BOIOPO/Ia C OK-
cugoM meau(Il) (Bo3MOKHO UCIIONB30BaHNUE BUICOMATESPHUAIIOB); Ha-
OJIroJieHre 00pa3IOB BEIISCTB KOJIHUYECTBOM | MOJIb, UCCIICIOBAHUE
OCOOEHHOCTEH PacTBOPEHMSI BEIUIECTB C PAa3INYHOW pPacTBOPHUMO-
CTBIO; OPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHON MAacCOBON AoJiei
pacTBOPEHHOTO BEIIECTBA; B3aUMOAEHCTBHUE BOJIbI C MeTaJllaMu (Ha-
TpUEM U KanblineM) (BO3MOXXHO HCHOJIb30BaHHE BHAeOMaTepHa-
JIOB); OTIpeICIICHNE PACTBOPOB KHUCIOT | IIIeI0YEeH C TOMONIIBIO UH-
OUKATOPOB; UCCIeAOBaHNE 00pa3OoB HEOPTaHNIECKUX BEIIECTB pa3-
JIMYHBIX KJIACCOB, Ha6J’IIOZ[eHI/IC N3MCHCHUSI OKpaCK MHIAMKATOPOB
B pacTBOpax KHUCIOT U HISJIOUCH; N3yYCHUE B3aUMOJICHCTBHS OKCH-
na meau(Il) c pacTBOpomM cepHON KUCIOTHI, KHCJIOT C METaJIaMH,
peakuui HeUTpaau3alyy; [OJy4YEeHUE HEepPacTBOPHUMBIX OCHOBAHMUIA,
BBITECHEHHE OJTHOTO MeTaJlJla IPYyTUM U3 pacTBOpaA COJIN; PEIISHUE
SKCOEePUMEHTAIILHBIX 3a7ad mo TeMe «BakHeime Kiracckl Heopra-
HHUYECKUX COCIUHEHU .

[Teproanueckuii 3axkon u [leproanyeckas cucteMa XUMIIECKHUX
anementoB JI. Y. Menzeneea. CTpoeHne aTOMOB.
Xumnyeckas cBi3b. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE PEAKIUH

ITepBble TONBITKN KIacCHU(UKAIIMN XUMHUYECKHUX DJIEMEHTOB . [1o-
HSITHE O TPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3e-
MEJIbHBIC METaJUIbI, TaJlOT€Hbl, UHEPTHBIC Ta3bl) . DJIEMEHTHI, KOTO-
prie 06pa3yroT aM(pOoTepHBIE OKCUIBI K TUAPOKCHUJIHI .

INepnonmyeckuii 3akoH . Ilepmonmnyeckass cucremMa XHUMHUUYECKHX
anemeHTOB [l . 11 . MenneneeBa . KopoTkonepuoaHas U AJIMHHONEPU-
onHast ¢opmel Ileproguyeckoil CHCTEMBI XHUMHYCCKHX DSJIEMCHTOB
J . 1 . Menneneena . Ilepuons! u rpynnsl . OuU3ndeckuii CMbICT MO-
PSIIKOBOTO HOMEpPa, HOMEPOB IepHoia U IPYIIIHI JIEMEHTA .

Ctpoenue atroMoB . CoctaB aTOMHBIX sanep . M3oTonsl . DNEKTPOHSHI .
CTpoeHHE »JJICKTPOHHBIX 000J0YeK aToMOB IepBbIX 20 XHUMHYESCKUX
snemeHTOB Ilepmommueckoit cucremsl [ . I . MenneneeBa . Xapakre-
pPUCTHKAa XMMHUYECKOTO JIEMEHTA MO €ro mojoxkeHuto B Ilepuonnue-
ckoit cucteme /I . 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHHS palnyca aTOMOB XHUMHYECKHX dJIe-
MEHTOB, METAIUIMYECKUX M HEMETAIUIMYECKNX CBOMCTB IO IpyHIiam
u nepuoaam . 3HaueHue Ilepnoanueckoro 3axkoHa u Ilepuonuaeckoit
CHUCTEMBI XMMHUYECKUX 3JIEMEHTOB JUISI pa3BUTHs HAayKH M NpPaKTH-
ku. J[. . MenneneeB — y4€HbII U rPaK1aHUH .

Xumuueckast cBsi3b .  KoBasieHTHass (MOJSpHAsT W HEMOJISIpHAas)
CBS3b . ODJIEKTPOOTPHULATEILHOCTh XMUMHYECKHX 3JeMeHTOB . lloHHas
CBSI3b .
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Crenenp okwuciieHus . OKHCITUTEIFHO-BOCCTAHOBUTEIBHEIE  peak-
nnu . IIpormecchl okuciaeHHUs] U BOCCTaHOBIEHHS . OKHCIUTEIN W BOC-
CTAHOBUTEH .

XuUMHUYECKHH KCIIEPUMEHT: M3Y4YCHHUE O0Opas3IoB BEIIECTB METall-
JIOB ¥ HEMETaJUIOB; B3aUMOJACHCTBHE THAPOKCHIA IIMHKA C PacTBO-
paMHu KHUCJIOT W IIEJIOUE; MPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIHX
OpPUMEPhl OKHUCIIUTCIFHO-BOCCTAHOBHUTEIBHBIX peakiuii (ropeHwue,
peaKuu pa3noKeHUS, COCIUHEHUS) .

MCPRHPEIIMeTHBIe CBSI3H

Peanuzanusi MeXIPEAMETHBIX CBs3€d IMPU HU3YUYSHHU XUMUH
B 8 KJ1acce OCYIIECTBIISICTCS Yepe3 UCHOJIb30BaHUE KaK OOIIHNX ecTe-
CTBEHHO-HAYYHBIX TMOHSITHHI, TaK U IOHSTHMH, SIBISIOIINXCS CUCTEM-
HBIMHU MJIs1 OTACJIBHBIX IMIPEAMETOB €CTCCTBECHHO-HAYYHOI'O IIUKJIA .

OO0111e eCTeCTBEHHO-HAYYHBIE TMOHSITUS: HAYYHbBINH (haKT, TUITOTE-
3a, TEOpusl, 3aKOH, aHaIW3, CUHTE3, KJIACCHU(UKAIHS, IEPHUOIUY-
HOCTh, HAOIOJEHHE, DKCIIEPUMEHT, MOJEIUPOBAHHE, H3MEPEHHE,
MOJIENb, SIBJICHHE .

duzuka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HSUTPOH, UOH, HY-
KJIUJ, U30TOIIbI, PAJIMOAKTUBHOCTD, MOJICKYJIa, DJIEKTPUICCKHUI 3a-
pSI, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHUE BEIECTBA, ras,
(puznyeckre BeTUYUHBI, SAUHUIBI U3MEPEHUSI, KOCMOC, JIAHETHI,
3BE3a61, COIHIIE .

Buosiorusi: dorocuHTEe3, OpixaHue, ouocdepa .

I'eorpadus: atmocdepa, runpocdepa, MUHEPAIBI, TOPHBIC TOPO-
JIbI, TIOJIE3HBIE UCKOTIAEMbIE, TOTIJIMBO, BOJIHBIE PECYPCHI .

9 KJIACC

BCH_ICCTBO 1 XUMHUYCCKasa peaKusa

Ilepuonuueckuii 3akon . Ilepuoauueckass cucTeMa XUMHUYECKHUX
anemeHToB [ . 1. MenaeneeBa . CTpoeHHE aTOMOB . 3aKOHOMEPHOCTH B
U3MEHEHUHM CBOWCTB XHMHYECKUX DJIEMEHTOB MEPBBIX TPEX IEPHO-
JIOB, KaJIMsl, KAJIbIIUS U UX COCAUHEHUHW B COOTBETCTBUH C IIOJIOKCHHU-
eM 3j1eMeHTOB B [lepuoinueckoil CUCTEME U CTPOCHHUEM UX aTOMOB .

CTpoeHMe BelIecTBa: BUIBI XUMHYECKON CBSI3U . THIIBI KpUCTAJI-
JUYECKUX PEUIETOK, 3aBUCHUMOCTh CBOMCTB BeEIllleCTBa OT THIIA KpH-
CTAJUINYECKOU PELIETKU U BUA XUMHUYECKOH CBSI3HU .

Knaccudukanus M HOMEHKIIATypa HEOPTAaHUYSCKHUX BEIICCTB
(MexxmyHapomgHass W TpPUBHAJIbHAsl) . XHMHWYECKHE CBOWCTBA Be-
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IIECTB, OTHOCAIIHNXCS K Pa3IMYHBIM KJlaccaM HEOPTaHHUYECKHX CO-
€IWHEHHWH, TeHETUYIEeCKasl CBsI3b HEOPTaHNYECKHUX BEIIECTB .

Kiaccudukaumss XMMHUYECKUX pPEeaKUUid MO pPa3jIMYHbIM MNpHU3HA-
KaM (IO YHCITYy U COCTaBY yYaCTBYIOIINX B pEaKIIMU BEIIECTB, IO Te-
mwioBomMy 3¢GQeKTy, M0 U3MEHEHUIO CTEIIEHEH OKHCICHHS XHUMUYe-
CKHX DJISMEHTOB, MO OOPAaTHMOCTH, MO YYacCTHIO KaTajau3aTtopa) .
DK30- U SHAOTSPMHUYCCKUEC PEAKIIUH, TSPMOXHUMHUYCCKHUE ypaBHE-
HUS .

ITonsiTHE O CKOPOCTH XUMHUYECKOU peakuud. [loHsTHE 00 00OpaTH-
MBIX ¥ HECOOPATUMBIX XUMHYECKUX peakiusax . [IoHsTHe 0 ToMOreH-
HBIX U TSTEPOTCHHBIX peaKmusx . [loHamue o0 XumuyecKkom pasHo-
gecuu. Paxmopewl, 8ruUAOUWUE HA CKOPOCHb XUMUYECKOU pearyuu u
NOJI0JHCEHUE XUMUYECKO20 PABHOBECUS.

OKHUCITUTEITEHO-BOCCTAHOBUTEIIPHBIC PEaKIIUH, DJICKTPOHHBIA Oa-
JJaHC OKHUCIIUTEIIbHO-BOCCTAHOBUTENHHOW peaknuu . CocTaBieHHE
ypaBHeHI/Iﬁ OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ C HCIIOJIb-
30BaHHUEM METO/Ia JICKTPOHHOTO OanaHca .

Teopus SIEKTPOTUTHICCKON TUCCOMHAINU . DJCKTPOJIHUTHI U He-
aNeKTposmThl . KaTnmoHbl, aHWOHBI . MeXaHW3M JHCCOIHAIlUA  Be-
IIECTB C Pa3IUYHBIMH BUJIAMH XUMHYCCKOW CBs3u . CTEmeHb HUCCO-
muanuy . CUIIBHEIC U CIa0bIe SIICKTPOJTUTEI .

Peaknmum monHOro oO6MeHa . Y CIIOBUS HNPOTEKAaHUSI pPEaKIMi MOH-
HOro oOMEHa, ITOJIHBIC W COKpAIllEHHBIC HOHHBIC YPaBHCHHUS pPCak-
uii . CBoMCTBa KMCJIOT, OCHOBAHUM U COJICH B CBETE MPEeACTaBICHUMN
00 IEKTPONUTHICCKON aucconuanuu . KadyecTBeHHBIE peaKIIUd Ha
HOHBI . [lonsamue o cudpoause coell .

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJICIISIMH KpH-
CTAUTHYECKUX PEMIETOK HEOPraHWYECKHUX BEIIECTB — METAIUIOB H
HeMeTaIioB (rpaduTa M ajiMasa), CIOXKHBIX BEmlecTB (XJIOpHuaa Ha-
TpHsl); UCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYCCKON peaKIuu
OT BO3JICUCTBUS pa3IMIHBIX (PAKTOPOB; HUCCICTOBAHUE DIICKTPOIPO-
BOJHOCTH PAaCTBOPOB BEINIECTB, MPOIlecca TUCCOMUAIINN KHUCIIOT, IIIe-
JIo4er U coJieit (BO3MOYKHO HUCIIOJIB30BaHHE BHACOMATEPHATIOB); TIPO-
BC€ACHHUC OIBbITOB, WIIIOCTPUPYIOIIUX IPU3HAKU IMPOTCKaAHUA pCaK-
Uit moHHOTO OOMeHa (oOpa3oBaHHE OCaaKa, BBIJICJICHUE Tasa,
obpa3zoBaHUE BOAHI); OIBITOB, MILTIOCTPUPYIOIINX IIPUMEPBI OKHUCITH-
TEeJIbHO-BOCCTAHOBUTEJBHBIX peEakluil (ropeHue, peakiuu pasiio-
JKCHUS, COCIUHCHUs), pacIllO3HaBaHWE HEOPTraHWYCSCKUX BEIIIECTB C
OOMOIIBI0O KAa4YeCTBEHHBIX PEAaKIMA Ha HOHBI; PEIICHHE JSKCIIePH-
MEHTAJILHBIX 3a71a4 .
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HemeTtamis 1 ux COCIMHCHUA

OO0masi xapakKTepUCTUKA TajloreHOB . OCOOSHHOCTH CTPOCHHS aTO-
MOB, XapaKTepHbIe CTeleHW OKHcieHHs . CTpoeHune M (QuU3HNYEcKue
CBOMCTBAa NPOCTHIX BEUIECTB — TaJIOTEHOB . XMMHUYECKUE CBOWCTBa
Ha TmpuMepe XJiopa (B3aMMOACHCTBHE C MeTajUulaMH, HeMeTaJLUIaMH,
mejgouyamMu) . XyopoBogopoa . ColsiHas KUCJI0Ta, XUMHUYECKHUE CBOM-
CTBa, MOJy4YeHUEe, NpUMeHeHue . JlelicTBue XJjiopa W XJIOPOBOIOpOZA
Ha OpraHu3M 4YeJIOBeKa . BakHeWmmme XJIOpUOBl W HUX HAXOXKICHUE
B IpUpPOIE .

OOmrast xapakTepuctuka s3jeMeHTOB VIA-rpynmber . OcobeHHOCTH
CTPOCHMSI aTOMOB, XapaKTEpPHBIEC CTEIIEHN OKHUCIICHHS .

Crtpoenne U (U3MYSCKHE CBOWCTBAa NPOCTBIX BEIIECTB — KHCIIO-
pona u cepbl . AJIIOTPONHBIE MOAU(MHKAIINN KHUCIOPOAA U Cephl . XH-
MHU4YecKue cBoiicTBa cepbl . CepoBOIOpOJ, CTpOoeHHE, (PU3UYECKHE H
XAMUAYeCcKrue cBoWcTBa . OKCHUIBI Cephl KaK IPEACTaBUTEIN KHCIIOT-
HBIX OKCcHAOB . CepHas KUCIOTa, PU3HUECKHUEe W XHUMHUYECKHE CBOWM-
crBa (OOmIMe Kak IIPEACTAaBUTEIs Kjacca KHCIOT W croenuduye-
ckne) . XUMHUYEeCKHe PEeakIUu, JeKallle B OCHOBE HPOMBIILIEHHOTO
criocoba ToIy4eHust cepHOM KHcHoThl . IIpumenenune . Conm cepHOU
KHUCJIOTBI, KadecTBEHHasl peakius Ha cyiabdar-uon . Haxoxnenue
cepbl U €€ COeAMHEHUH B Ipupole . XMMHUYECKOE 3arpsi3HEHUE OKpY-
JKalomieil cpenbl COENMHEHHMSIMH Cepbl (KHUCIIOTHBIE IOXKIW, 3arpsis-
HEHHUE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 NPEeAOTBPALLICHUS .

OO0mast xapakTepucTHKa 31eMeHTOB VA-rpynmsl . OcoOeHHOCTH
CTPOCHMSI aTOMOB, XapaKTEPHBIC CTEIICHN OKHUCIICHHS .

A30T, pacmpocTpaHeHHE B NOpUpoAe, (PHU3NYECKHE W XHUMHYCCKHE
cBoiictBa . KpyroBopor asora B mpupojse . AMMHaK, ero (pu3ndecKue
U XUMUYECKHE CBOWCTBa, MojydeHHe u npumenenue . Comu ammo-
HUS, UX (puU3MYecKue M XMMHUYECKHE CBOWCTBa, npuMeHeHue . Kaue-
CTBEHHAsl PEaklHs Ha WOHBI aMMOHHS . A30THas KHCJIOTa, €€ Moy-
yeHue, (puaMdeckue M XUMHYECKHEe CBOMCTBa (OOIIME Kak Ipeacra-
BUTEJSI Kjacca KHCJIOT ©  cneuuduueckue) . Vcnosb3oBaHue
HUTPATOB M COJIE aMMOHHUSA B KadeCTBE MHUHEPAIBHBIX yAOOpEHUIH
XuMHYeCcKoe 3arpsi3HEHHWE OKpYXKalolled cpeabl  COSIMHEHUSIMU
a3oTa (KHUCIOTHBIE JTOXKIH, 3arpsi3HCHHE BO3MyXa, MOYBBI M BOMOE-
MOB) .

docdop, amnorpomnHbie Moaudukamuu Gochopa, (GU3NYSCKHE U
xumuueckue coiictBa . Oxcun dochopa(V) u dochopuas kuciaora,
(uzmueckne M XUMHYECKHE CBOWCTBa, moiydeHue . Vcroip3oBaHuMe
(ocdaroB B kauecTBe MUHEPAIBHBIX YAOOPEHUH .

OOmrast xapaktepuctuka s3semMeHToB [VA-rpynmbel . OcoOeHHOCTH
CTPOCHHUA aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUA .
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Yriepon, aJuIOTpOIHbIE MOAW(UKALNMH, PACHPOCTPaHEHHE B IIPH-
porne, dbuzmyeckne W XUMHYSCKHEe CBOWcTBa . Ancoporus . Kpyroso-
por yriepona B mpupozae . Okcuasl yriaepoaa, ux (U3NYECKHE W XH-
MHYECKHE CBOICTBa, ISHWCTBHE HA JKUBBICE OPraHU3MBI, ITOIyYeHUE
U OpHUMEHEHHEe . DKOJIOTUYECKHE MpOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa(IV); rumore3a TJIO0AJBHOrO TOTEIUICHUS KIIMMAara; mnap-
HUKOBBIA 3(pdexT . YrompHas KUCIOTa U €€ CONM, UX (U3NYSCKHE U
XHMHUYECKHNE CBOWCTBA, IMOJIydeHHE MU NpuMeHeHue . KauecTBeHHas
peakius Ha KapOoHaT-MOHBI . Mcmonp3oBaHHWE KapOOHATOB B OBITY,
MEeIUIINHE, TTPOMBIIIJICHHOCTH U CEJIbCKOM XO3SIHCTBE .

ITepBoHauanpHBIE MOHSATHS 00 OPraHMYECKHUX BEMIECTBAaX Kak
O COeNMHEHMsX yriiepona (MeTaH, 3TaH, dTWJIEH, alleTHUJIeH, 9TaHOJ,
TJIMLUEPHUH, YKCYCHas KUCJoTa) . Mx cocmas u xumuueckoe cmpoe-
Hue. TloHATHE O OHMOJIOTMYECKM BaXKHBIX BEIIECTBax: >KUpax, Oel-
Kax, yrieBollax — M WX POJU B KU3HHU YeloBeKa . MamepuanvHoe
eOUHCMB0 OP2aAHUYECKUX U HEeOP2AHUYECKUX COeOUHEHU.

Kpemanii, ero ¢pu3ndeckrne U XUMHYECKHE CBOWCTBA, ITOIyUEHHE
n nipumeHenne . CoenuHeHUs KpeMHUs B npuponae . O6mme mpen-
craBiieHust 00 okcune kpeMHusI(IV) n kpemuneBoi kuciore . Cuiu-
KaThbl, UX HCHOJB30BaHHE B OBITY, MEAWUIIMHE, MPOMBIIIICHHOCTH
Baoicnetiuuue cmpoumenvrble mamepuanvl. Kepamuxa, CMeKio, ye-
Mmenm, 6bemon, xncenezobemon. Ilpobremvl 6e30nacHo2o0 UCNONBL3086a4-
HUSL CIMPOUMENILHBIX MAMEPUATIO8 8 NOBCEOHEEHOU IHCUZHU.

XUMHYECKHUI DKCIIEPUMEHT: H3y4YeHHE OOpa3loB HeopraHuye-
CKHMX BEIIECTB, CBOMCTB COJISHOM KHCJIOTBHI; MPOBEACHHUE Kaue-
CTBEHHBIX PEaKIHil Ha XJOPHUA-MOHBI U HAOIIOJACHUE ITPU3HAKOB HX
MMPOTEKaHMUsI; OMBITHI, OTpPaXKaroIue (QU3NIESCKHE W XUMHUYCSCKHE
CBOICTBa TrajJOTE€HOB M MX COCAMHEHHH (BO3MOXXHO HMCIOJIb30BaHHE
BHJICOMATEpPHAJIOB); O3HAKOMJICHHE C oOpasnaMy XJOpPHUAOB (Tajlo-
TeHHUJIOB); O3HAKOMJICHHME C OOpa3laMHu cepbl U €€ COCAMHEHUSIMU
(BO3MOYKHO HCIOJB30BaHHUE BHIACOMATEPHUAIOB); HAOIIOJIEHHUE MIPO-
necca OOyrjiIMBaHUsI caxapa IoJ JIeWCTBUEM KOHLEHTPUPOBAHHOU
CEepHOU KHCIIOTHI; W3yYCHHE XHUMHYECKHX CBOWCTB pa30aBICHHOU
CEepHOM KHCIJIOTBI, MPOBEICHHE KauyeCTBEHHON pEakIUu Ha Cylb-
(ar-mon n HaOmIOACHME NpU3HAKa €€ MPOTEKaHHUs; O3HAKOMIICHHE
¢ (U3HYIEeCKUMH CBOMCTBaMH a30Ta, (pochopa M UX coeaWHEHUH
(BO3MO>XHO HCHOJIb30BaHHE BHACOMATEpPHATIOB), OoOpa3llaMHu a3oT-
HBIX U (pochOpHBIX yA0OpeHH; Iory4YeHne, coOnpaHue, pacio3Ha-
BaHME M H3y4YE€HHE CBOWCTB aMMHaKa; IPOBEJICHHE KadeCTBEHHBIX
peakiyii Ha MOH aMMOHUS M ¢ocdaT-HOH U HU3yUEHHE ITPU3HAKOB
UX TIPOTEKaHUs, B3aMMOJECHUCTBUE KOHLEHTPUPOBAHHOW a30THOM
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KHCJIOTBI C MEABIO (BO3MOXHO HCIIOJIb30BAaHHE BHIECOMAaTEPHAIIOB);
H3yYeHHE MOJEJIEN KPUCTAUIMYECKUX PEeIIETOK ajiMasa, rpadura,
¢yniaepena; o3HaKOMJIEHHE C NPOLIECCOM aJICOPOILIMHU PaCTBOPEH-
HBIX BEIIECTB aKTUBUPOBAHHBIM YTIJIEM U yCTPOWCTBOM NPOTHBOTA-
3a; MoJIlydeHue, coonpaHne, pacno3HaBaHUE U U3y4YECHHUE CBOWMCTB
YTJIEKHUCIIOTO ra3a; NpOBeJIeHHEe KadeCTBEHHBIX peakiuii Ha KapOo-
HaT- ¥ CWJINKAT-UOHBI U N3y4YCHHUE IIPU3HAKOB UX IIPOTEKAHUS; 03-
HaKOMJICHHE C MPOAYKIHUEH CHINKATHOW MPOMBIINIJICHHOCTH; pelle-
HHUE DKCIIEPUMEHTANbHBIX 33aJ1a4 1o TeMe «BakHelive HeMeTalibl
U UX COCTUHEHUSD .

Mertamisl ¥ HX COSMHEHUS

OO0masi XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METaJUIOB
Ha OCHOBaHHUM X IonokeHus1 B Ilepuoamueckoii cucreme xumude-
ckux snemeHToB [ . I . MenneneeBa u ctpoeHus: atTomoB . CTpoeHne
MeTalIoB . Meramnuueckasl CBsI3b M MeETaJUIMYEecKast KpUCTaILIH-
geckasl pemiérka . DIeKTPOXUMHUYECKHUM psa HampspDKeHUH MeTal-
0B . PU3HUYECKHE U XUMHUUYECKHE CBOMCTBA MeTaiu1oB . OOIIHMeE CI1o-
COOBI MOJydeHHsI METAJUIOB . [ToHATHE O KOPPO3WH METaIoB, OC-
HOBHBIE CITOCOOBI 3aIIUTHl UX OT Koppo3uu . CruiaBbl (CTallb, YyTyH,
OIOpAJIIOMUHUM, OpOH3a) U UX NPUMEHCHHUE B OBITY M ITPOMBITILICH-
HOCTH .

IIIenounble MeTamnbl: MOJIOKeHHE B Ilepnoandeckoll CHCTEME XU-
muueckux anemeHToB [ . I . MeHneneeBa; cTpoeHHE UX aTOMOB; Ha-
XOXJeHue B mpupone . Pusndeckne W XHUMHYECKHE CBOWCTBa (Ha
npumepe HaTpus u Kanus) . OKCUObl W THAPOKCHUIBI HATPUS W Ka-
nus . [lpuMeHeHne meI0YHbIX METAJIOB U UX COSAUHEHMU .

[Ilenouyno3zeMenbHblE MeETANAbl MAarHUM M KaJdbLUN: MOJOXKEHHUE
B llepuonuueckoii cucreme xumMuueckux asnemMeHToB [l . I . Menne-
JIeeBa; CTPOCHHUE UX aTOMOB; Haxo)KJeHHE B mpupone . duszmueckue
U XUMHUYECKHE CBOMCTBA MarHus W Kaimblus . BakHeiimmue coenuHe-
HUs KanbLMs (OKCHA, TUApPOoKcHi, coiu) . JKEcTKOCTh BOJABI U CIOCO-
OFI € ycTpaHEeHUS .

Amromunuii: nojoxkeHue B llepumommyeckoid cHCTEME XUMHYE-
ckux snemeHToB J[ . 1. MenneneeBa; CTpo€HUE aToMa; HAXOXJIEHUE
B npupoae . Pusnueckne M XUMHUYECKHE CBOMCTBA aJIOMUHHSA . AM-
(doTepHbIe CBOHCTBA OKCHIA U THAPOKCUIA ATIOMUHUS .

Keneszo: mnonoxenue B Ilepuomnyeckod cucreMe XUMHYECKHX
anementoB JI . I . MeHpeneeBa; CTpO€HHE aToMa; HAaXOXXICHUE B
npupone . Pusznyeckne W XUMHYECKHE cBOiicTBa xeine3a . OKCHIBL,
rugpokcuasl u cosm >xene3a(ll) m sxenesza(lll), mx cocras, cBolicTBa
U MOJIy4YEHHE .
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XUMHAYECKHH PKCOEPHUMEHT: O3HAKOMJICHHE C OOpa3lamMH MeTall-
JIOB M CIUIABOB, MX (PM3UUECKNMH CBOMCTBAMM; M3yUE€HHE PE3yIIbTa-
TOB KOPPO3UH METAJUIOB (BO3MOXXKHO HCIIOJIb30BAaHUE BHUJIEOMaTEPH-
ajoB), OCOOEHHOCTEN B3aNMOJICHCTBHS OKCHUAA KabIWsI U HATPUsI
Cc BOJIOH (BO3MOJXHO MCHOJIb30BaHHE BHUIEOMAaTECPUAIOB); HCCIIEIO-
BaHUE CBOMCTB XECTKOI BOJBI; IIpoOliecca TOPEHUs Kejie3a B KUCIIO-
pone (BO3MOYKHO HMCHOJB30BAaHHUE BHJICOMATEPHAIIOB); MIPU3HAKOB
MPOTEKAHUSI KAUECTBEHHBIX pPEaKIUii Ha MOHBI (MarHus, KaJIbIHs,
amoMuHUA, MUHKA, >kene3a(ll) u sxeneza(lll), meau(Il)); nadarone-
HUE M OMNHCaHHE MPOIECCOB OKPAIINBaHMS IJIaMEHHM MOHAMH Ha-
TpHsI, KIS U KaJIbIHsI (BO3MOYKHO HCIIOJIb30BaHNE BUAEOMAaTEpH-
aJloB); uccienoBaHne aM(pOTEPHBIX CBOWCTB I'MIPOKCHIA aJTFOMUHUS
U TUAPOKCHIA IINHKA; peIIeHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 Te-
Me «BaskHelIne MeTauIbl ¥ UX COSTMHEHUSD .

XuMus ¥ OKpYy:Karowas cpesia

HoBsle MaTepuansl U TEXHOJIOTHUM . BemnlecTsa u Marepuansl B MO-
BCEJIHEBHOM KM3HU 4yenoBeka . XUMUs U 370poBke . be3omacHoe uc-
MOJIF30BAaHHUE BEIIECTB U XMMHYECKHUX peakiuii B OvITy . [lepBas mo-
MOIIb MPpU XUMHUYCCKHUX OXKOTraX M OTPaBJICHUAX . OCHOBBI DKOJIOTU-
YECKOM TI'paMOTHOCTH . XHMMHYECKOE 3arpsi3HEHHE OKpYKarolleu
cpensl (TIpenesbHas NoIrycTuMas KoHeHTpanus Bemects — [T/IK) .
Ponp xuMnu B penteHnM 3KOJIOTHYECKUX IPOOIIEM .

ITpuponable HCTOYHUKH YTI€BOJIOPOAOB (Yroiib, MPUPOIHBII a3,
He(]Th), MPOAYKTHI UX INEpepabdOTKH, UX POJb B OBITY M HPOMBIII-
JIEGHHOCTH .

XUMHYECKUH OKCIIEPUMEHT: H3y4YeHHEe OoOpa3loB MaTepuajioB
(cTekIo0, CIUTaBBI METAJIIOB, ITOJIMMEPHBIE MaTePHUAJIBI) .

MexnpeaMeTHbIE CBA3U

Peanuzanusi MeXIpeAMETHBIX CBSI3€H NPH H3YyYEHUH XHUMHU B
9 xJylacce OCYIIECTBIISICTCSI Yepe3 HCIIOJIb30BaHME KaK OOIIHNX ecTe-
CTBEHHO-HAYYHBIX MOHSATHI, TaK M IOHATHH, SIBISIOIINXCS CHCTEM-
HBIMH JUUISI OTIEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA .
OOmue ecTecCTBEHHO-HAYYHBIE TTOHITHA: HAYYHBIA (paKT, TUIIOTE-
3a, 3aKOH, TEOPHSI, aHAIN3, CUHTE3, KIIACCU(PUKAIIHA, TEPHUOINI-
HOCTb, HAaOJIIOJEHHE, SKCIIEPUMEHT, MOJIEIINPOBAaHNUE, N3MEPEHUE,
MOJIeNb, SIBJICHUE, MMapHUKOBBIN 3P (PEeKT, TEXHOJIOTHs, MaTepHaIbI .
duszuka: MaTepus, aToM, JIEKTPOH, HPOTOH, HEUTPOH, UOH, HY-
KJIWUJl, U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3a-
psia, TPOBOJHUKH, HMOJYHIPOBOJIHUKH, THAJIEKTPUKH, (OTORJIEMEHT,
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BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ra3, pac-
TBOP, PAaCTBOPHUMOCTH, KPUCTAJUITMYCCKasl PEHIETKa, CIUIaBbI, (QDU3H-
YCCKHUEC BCJIIMYUHBI, CIAWHUIIbI I/I3MepeHI/lH, KOCMMNUYCCKOC HpOCTpaH—
CTBO, TUIAHETEI, 3BE3b1, COTHIIE .

Buomnorusi: ¢orocunTes, apixaHue, O6mocdepa, IKOCHUCTEMA, MH-
HEpaJbHbIC YIOOPECHUS, MUKPOIIEMEHThI, MAaKpPOJ3JEMEHThI, ITHUTa-
TeJILHEIE BEIECTBA .

I'eorpadwus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC TOPO-
JBI, MOJIE3HBIC UCKOTIAeMBbIC, TOTLUTUBO, BOJHBIC PECYPCHI .
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O ITPEIMETA «XUMMUS» HA YPOBHE
OCHOBHOTI'O OBIIETO OBPA30OBAHUA

HN3ydyeHrne XxuMHUM B OCHOBHOM IIKOJI€ HANpPaBJIEHO Ha JOCTHXKe-
HUE OOYydYaloIIMMHCS JUYHOCTHBIX, METAallpeAMETHBIX U IIpeaMeT-
HBIX Pe3yJIbTaTOB OCBOCHHS y4€OHOI0O IIpeMeTa .

JIM4HOCTHBIE Pe3yabTaThbl

JImaHOCTHBIE pEe3ynbTaThl OCBOCHHS IIPOTPAaMMBbl OCHOBHOTO O0-
mero ob6pa3zoBaHUsI JOCTUTAIOTCS B XOJ€ OOy4YEeHUS XUMHUHU B €IUH-
cTBE y4eOHOM M BOCHIUTATEIIFHOMN AesTenbHoCcTH OpraHu3aniu B CO-
OTBETCTBUM C TPAAULIMOHHBIMH POCCHMCKHMU COLUOKYJIBTYPHBIMU
U IyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMHA B OOIIECTBE
MpaBWJIaMH U HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT IIpoOIleccaM ca-
MOITO3HAHUsI, CAMOPA3BUTHS U COIUAITN3AIINN 00y YaroIInXCs .

JIndyHOCTHBIE PE3yJIbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM
4HCIIE B YaCTH:

HanHOTquCKOFO BOCIIUTAHUA

1) UEHHOCTHOTO OTHOUICHHUS K OTCYECCTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HacjleJuio, TIOHUMaHUs 3HAUEHUS XU-
MHYECKOW HAayKH B KU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIAJETh JIOCTOBEpHON MH(pOpManueil 0 nepeloBbIX JTOCTHIKCHUAX U
OTKPBITUSAX MHUPOBOH UM OTEUECTBEHHONW XMMHUH, 3aMHTEPECOBAHHO-
CTH B HayYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U OOIIIECTBA;

Fpamachxoro BOCIIMTaHUA

2) mpencTaBiICHUST O COIMHAIBHBIX HOPMaX WM IPaBHJIAX MEXKITHY-
HOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHKAaTHBHOH KOMIIe-
TEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIe0BaTEIbCKOM,
TBOPYECKOH M NPYTrHUX BHIAX NEATEIBHOCTH; TOTOBHOCTH K pa3HO-
00pa3HoOil COBMECTHOM JIEsITEIbHOCTH NPH BBINOJHEHUH Y4YEOHBIX,
MMO3HABATEIBLHBIX 3aJ1a4, BBINIOJHEHUN XHUMHYECKHX 3KCIEPHUMEH-
TOB, CO3JaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aUMOIOHHMAa-
HUIO ¥ B3aMMOIIOMOIIIY B IIpoLiecce 3ToH yueOHOH NesTeLHOCTH; TO-
TOBHOCTH OLICHUBATH CBOE MMOBCACHUEC U IMOCTYIIKM CBOUX TOBapH-
mel € MO3UIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM
OCO3HaHMS NTOCJIEACTBUI IOCTYIIKOB;

HCHHOCTI/I HAay4YHOI'O IO3HAHUA

3) MHPOBO33PESHUYECKHUX MPEACTABICHUI O BEIISCTBE W XHWMHYE-
CKOM peakIui, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BU-
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THS HAYKH U COCTABJISIOIIMX OCHOBY JUISl HOHUMAaHUs CyIIHOCTH Ha-
YYHOM KapTHHBI MUPa; MPEJICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTHUSL IIPUPOABI, B3aHUMOCBA35AX YEJIOBEKA C MPUPOAHOU
Cpeoi, O POJIM XMMHUHU B MIO3HAHUU dTUX 3aKOHOMEPHOCTEM;

4) no3HaBaTeIbHBIX MOTHUBOB, HAIMPAaBIICHHBIX HAa MOJy4YCHHE HO-
BBIX 3HAHUM IO XMMHUHU, HEOOXOIUMBIX Ui OOBICHEHMsT HaOJIrogae-
MBIX IPOLIECCOB U SIBJICHUI;

5) mo3HaBaTeNnbHOUW, HMHGHOPMALIMOHHON W YHTATEIBCKON KYJBTY-
pbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEILHOW pabOThl C y4eOHBIMU
TEeKCTaMH, CIIPAaBOYHOMN JIUTEpPaTypoil, JOCTYHNHBIMH TEXHUYECKUMU
cpeacTBamMu HH(MOPMAITMOHHBIX TEXHOJIOTH;

6) mHTepeca K OOYYEHHIO M IMO3HAHUIO, JFO003HATEIBHOCTH, T'O-
TOBHOCTH U CTIOCOOHOCTH K CaMOOOpa30BaHUIO, MIPOEKTHOMN U UCCIIe-
JIOBaTEJIbCKOM IesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAalpaBiICH-
HOCTH Y YPOBHSI OOy4YeHHUs B JaJIbHEHIIIEM;

®opMupoBaHUS KYIBTYPhI 310pPOBbS

7) oco3HaHUs LIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3Ha-
HUSI TIOCJIEACTBUH M HENPUSITUS BPEOHBIX MPUBBIUEK (yroTpebie-
HUSI aJKOTOJIsI, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIIoAe-
HUS TIPaBWJI OE€30MaCHOCTU IIPU OOpallleHHuH C XUMHUYECKUMH Bellle-
CTBaMH B OBITY U pEaJIbHOI XKU3HH;

Tpynosoro Bocutanus

8) naTepeca K MpakTHYSCKOMY HU3YUCHHIO npodeccuii 1 Tpyaa pas-
JIMYHOTO POJia, yBaXKEHUE K TPYAY U PE3yAbTaTaM TPYJOBOU AESITEIb-
HOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUSI MPEIMETHBIX 3HAHUN T10
XHUMHH, OCO3HAHHOT'O BHIOOPA MH/IMBU/IyaJIbHOM TPACKTOPHHU MPOIOJI-
>)KeHHUsI 00pa3oBaHUsI C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHO-
CTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHON
npogeccnoHaIbHON NEATEITIFHOCTH U Pa3BUTHUSA HEOOXOOUMBIX yMe-
HHUI; TOTOBHOCTB aJIaliITUPOBATHCS B PO ECCHOHATBHOM Cpelie;

DKOJIOTHYECKOT'0 BOCITUTAHHS

9) BKOJIOTUYECKH 1IEJIECO0OPa3HOTr0 OTHOIIIEHUS K IIPUPOAE KaK
HCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CyII[eCTBOBaHMUS, IIOHUMA-
HUSI IICHHOCTH 3I0POBOTr0O U 0€3011acHOro oopasa >KM3HH, OTBETCTBCH-
HOTO OTHOIIIEHHUS K COOCTBEHHOMY (PH3HUYECKOMY H IICHXUIECKOMY
3I0POBBIO, OCO3HAHUS IICHHOCTH COOITIOJICHUS MPaBU GE30MacHOTO
MMOBEJICHUS TIPU paboTe ¢ BENIeCTBAMH, a TAKKE B CHTYAIHsIX, yTPo-
JKAFOIIHUX 30POBBIO M KU3HU JTFOIECH;
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CITOCOOHOCTH MPUMEHSITh 3HAHUsI, TTI0JTydaeMble IIPHU U3yde-HUU
XHUMUWU, JJ1s1 PELISHUs 3a7la4d, CBA3aHHBIX C OKPY>XaroLIeH MpHU-
pOAHOH cpenoi, MOBBILIEHUS YPOBHS dKOJIOTHYECKON KyJIbTYPHI,
OCO3HAHMS ITI00ATBFHOTO XapaKTepa dKOJIOTHIECKUX MMPOOJIEM H ITy-
Tel UX pEelIeHUs] HOCPEACTBOM METOJOB XUMHUU;

10) 5KOJIOTHYECKOr0 MBILUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM
B IIO3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJILHOM IIPAKTHUKE .

MeranpeameTHble pe3yJbTAThI

B cocraBe MeTampeaMeTHBIX Pe3yJbTaTOB BBIACISIIOT 3HAYHUMBIE
st (popMHpPOBaHHUS MHPOBO33PEHUSI OOIICHAY4YHBIE MOHITHA (3a-
KOH, TEOpHs, MPUHIINII, TUIIOTe3a, (PaKT, cucTtema, Mpolecc, IKCIIe-
PUMEHT U Ap .), KOTOpbIEe HCHOJIB3YIOTCA B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IpeaMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUI M3 dTHUX Mpei-
MeTOB (POPMHUPOBATH NPEACTABICHUE O IIEJIOCTHON HAy4YHOW KapTH-
HE MUpa, U yHHBepcalbHble y4ueOHbIe AeiicTBus (II03HaBaTeJIbHbBIE,
KOMMYHHKaTHUBHBIE, PETYJISITUBHBIE), KOTOphIE oOecrieuynBaroT (Gop-
MHPOBaHHE TOTOBHOCTH K CaMOCTOSTEIFHOMY IUIAHUPOBAHHUIO U
OCYIIECTBJICHHIO yICOHON AEATEIBHOCTH .

MeranpenMeTHbIe pe3yJIbTaTbl OCBOSHHUSI 00pa3oBaTEeIbHONW MPO-
TpaMMBbI 110 XMMHUH OTPAKAIOT OBJIAJICHHE YHHBEPCAJIbHBIMH ITO3HA-
BaTEeIbHBIMH JCHCTBUSIMHU, B TOM YHCIIE:

bazoBeIME TOrHUECKHME HeﬁCTBHHMH

1) yMeHHeM HCHOJIb30BaTh MPUEMBI JOTHYECKOTO  MBIILICHHS
IpU OCBOEHHUH 3HAHHUU: PACKPBIBATH CMBICI XUMHUYECKHUX IMOHITUN
(BBIIEHATh WX XapakTEpHBIC NPHU3HAKH, YCTAaHABIHMBATh B3aWMO-
CBSI3b C APYTHUMHU IOHSITHSIMH), UCIIOJIb30BaTh IMOHITHS IJIsT OOBsIC-
HEHUs OTHCJIbHBIX (PAaKTOB W SBJICHHH; BBIOMpAaTh OCHOBaHUS U
KPHUTEPUN IJIs1 KIACCH(DUKAIIMM XUMHUYECKHUX BEIIECTB M XUMHYE-
CKHUX peaKUuH; YyCTaHaBIMBAaTh HPUUYUHHO-CIICICTBEHHBIE CBSI3H
MEXAYy OOBEKTaMU H3Y4YE€HHs; CTPOHUTH JIOTHYECKHUE PACCYKICHUS
(MHITyKTUBHBIC, NETYKTHUBHBIC, IO aHAJIOTHH); JI€JaTh BHIBOJBI U 3a-
KJIFOYEHMUS;

2) yMeHHEM MPUMEHSATH B MpOIECcCce IMO3HAHUS HOHITUS (TIpel-
METHBIE U METaIpe/IMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
HCIIOJIB3YEMbIE B XMMHUH, IPEOOPA30BBIBATh IINPOKO MPHUMEHSIEMBbIE
B XUMHH MOJI€IbHBIE MPEACTABICHUS] — XUMUYECKUH 3HaK (CHMBOJI
3JIeMEeHTa), XMMU4YecKasi (popMysa U ypaBHEHHE XMMHUYECKOH peak-
oUW — [pPHU PEHICHHMH y4eOHO-IIO3HABaTEIbHBIX 3a7ad; C y4EToOM
5TUX MOJIEJIBHBIX MPEIACTABICHUI BBISBIISITH U XapaKTEPU30BaTh Cy-
IIECTBEHHBIE TIPU3HAKN H3y4YaeMbIX OOBEKTOB — XHMHYECKHX Be-
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MIECTB U XMMHYECKUX PEaKIUi; BBIABIATH OOIIHE 3aKOHOMEPHO-
CTH, IPUINHHO-CIEICTBEHHBIE CBSI3U U IIPOTHBOPEUHS B N3y9daeMBIX
npoueccax W SIBACHUAX; Npeanarart KPUTEPUHM [AJIsl  BBISIBICHUA
9THUX 3aKOHOMEPHOCTEH M IPOTUBOPEYUIl; CAMOCTOSTEIFHO BBIOH-
paTh criocob penreHus y4eOHOM 3a1aud (CpaBHUBATh HECKOJIBKO Ba-
pUaHTOB pelleHHs, BBIOMpaTh Hanboee MoaXoasuil ¢ yuéTtom ca-
MOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPHER);

bazoBeIME nccenoBaTeIbCKUMU ﬂeﬁCTBHﬂMH

3) YMEHHUEM HUCIIOJIb30BaTh IMOCTABJICHHBLIC BOIIPOCHI B KadY€CTBEC
HWHCTPYMCHTA IMO3HAHMs, a TaKKE€ B Ka4€CTBC OCHOBBLI JIA (bOpMI/I-
pOBaHHUS THUIIOTE3BI MO MHPOBEPKE MNPABMIBHOCTH BBICKa3bIBAEMBIX
CYKIIEHUH;

4) mpuobpeTeHne OMbITa 0 TIIAHHPOBAHUIO, OPTAHU3AIHHA U TIPO-
BEJICHUIO YYEHHUYECKNX SKCIEPUMEHTOB: yMEHHE HaOIIonaTh 3a XO-
JIOM TpoIEecca, CaMOCTOSITEIIFHO IPOTHO3UPOBATh €T0 pe3yibTar,
popmynpoBaTs 0000IICHNSI U BBIBOJABI 110 pe3yJbTaTaM IIPOBEAEH-
HOT'O OIIBITa, UCCJICAOBAHUS, COCTABISATh OTYET O MPOJICIAHHON pa-
oore;

Paboroii ¢ nudopmarmeit

5) ymMeHHEeM BBIOMpATH, aHAITU3UPOBATH U UHTEPIPETUPOBATH UH-
dopmanuro pasaUYHBIX BUIOB U (hOPM TMPEJCTABIICHUS, MOJIydac-
MYIO U3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOIYJISIpHAs JIUTepaTypa XHu-
MHYECKOTO COACP KaHMsl, CIIPAaBOYHBIC ITOCOOUs, pecypchl MIHTepHEe-
Ta); KPUTHUYCCKH OIICHHBATh IMPOTHBOPCYHUBYIO U HEIOCTOBEPHYIO
nH(POPMAITHIO;

6) yMEHHEM TIPUMEHSTDH Pa3IMIHbIE METOIBI M 3aIIPOCHI IIPHU TIO-
HCKe M 0TOOpe HHPOPMAIIMH U COOTBETCTBYIOIINX JaHHBIX, HEOOXO0-
JOUMBIX ISl BBIITOJTHEHHUS] YYCOHBIX M ITO3HABATCIIFHBIX 3aJad Ompe-
NenEHHOrO TUITA;, IIPUOOPETEHUE OIIbITa B 00JIACTH UCIIOJIH30BaHHUS
HUH(pOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHUE
KyﬂbTypOﬁ AKTUBHOT'O MCITIOJIb30BaHUA PA3JIMYHBIX IMTONUCKOBBIX CH-
CTE€M; CaMOCTOSITEIILHO BBIOMpATh ONTHMAaIbHYIO (OpMy mpenacTas-
neHusi HGOpMalMK U WLUIIOCTPUPOBATH peEllaeMble 3aladyu He-
CJIOKHBIMH CX€MaMH, ThuarpaMmMaMi, IpyruMu ¢popmamMu rpadpuku
U UX KOMOHWHAIUSIMH;

7) yMEHHEM HCITOJIb30BaTh U aHAIW3UPOBATH B IIpoIecce yueOHO#
H UCCIICJIOBATEIILCKOU JCSITEIFHOCTH HH(MOPMAIIHIO O BIUSHHUU MPO-
MBIIIJICHHOCTH, CEJILCKOT'O XO3SWCTBa W TPAHCHOPTAa HAa COCTOSHHEC
OKpY KaroIler MpUpoIHON Cpeabl;
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YHI/IBepC?UILHLIMI/I KOMMYHHUKAaTUBHBIMA ,I[eflCTBHSIMH

8) yMenmneM 3amaBaTh BOIMPOCHI (B XO€ OHATIOTa W/WMJIN JTHCKYC-
CHH) II0 CYILIECTBY 00CYKJaeMOii TeMbl, (hOPMYJIMPOBATH CBOU MPE/I-
JIOKEHUST OTHOCUTEIIFHO BBIMTOJIHSHUSI MPEIJIOKESHHOM 3a1a4H;

9) nproOpeTeHne OMbITA MPE3CHTAIMN PE3YJILTATOB BBIMOJIHEHUSI
XUMHUYECKOTO HJKCIepUMeHTa (J1adopaToOpHOro OMbITa, J1aboparop-
HOM pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEIIECTB, y4eOHOrO MPOEK-
Ta);

10) 3auHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU MO3HA-
BaTEJIbHON M HCCIECI0BATEIBCKON JICSITEIBHOCTH MIPU PEIICHUH BO3-
HUKAIOMIUX IIPOOJIEM Ha OCHOBE ydéTa OOIIHX WHTESPECOB M COIJia-
coBaHHsA TIo3UOUM (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBEIC
HITYPMBDY, KOOpPAWHAIMSI COBMECTHBIX JEHCTBUM, OIpeaeiicHue
KPHUTEPHUEB MO OIEHKE KAYeCTBa BBHITTOJIHEHHO pabOThI U AP .);

YHI/IBepCHHLHLIMI/I PETyIATUBHBIMU JZ[61>‘ICTBI/I$[MI/I

11) yMeHHEeM CaMOCTOSITEILHO OTPEAEISATh LIEIN ASITSIbHOCTH,
IJIAaHUPOBATh, OCYIIECTBIISITh, KOHTPOJIIMPOBATh U IIPU HEOOXOIH-
MOCTH KOPPEKTHPOBATh CBOIO JISSITEIIbHOCTh, BEIOMpATh Hanboee
3¢ PexTuBHBIC CITOCOOBI PEIICHUs YUeOHbIX U NO3HABATEJILHBIX 3a-
a4, CaMOCTOSITEIbHO COCTAaBJISITH MJIM KOPPEKTHPOBATH MPEIIO-
SKEHHBIN alrOpUTM AEUCTBUM NPU BBINIOJIHEHUH 3aJaHUM C YyUETOM
NOJIydCHHUs HOBBIX 3HAHHUI 00 M3y94aeMbIX OOBEKTaX — BEIIeCTBax
U peaKlUsiX; OHEHUBATh COOTBETCTBHUE MOJIY4YEHHOIO pe3yabTaTa 3a-
SBJICHHOU LICJIN,

12) yMeHHEeM HCIIONB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, MPE-
Jlaraembl€ B YCJIOBUH 3aJIaHUM .

IIpeamMeTHbIe pe3yabTATHI

B cocraBe npenMeTHBIX pEe3yabTaTOB IO OCBOSHHUIO 00s3aTEIIbHO-
TO COoIep KaHUs, YyCTAaHOBIICHHOTO JaHHOU MpUMEPHOH pabdodeit mpo-
TpaMMOMi, BBIJEIISIIOT: OCBOEHHBIE OOYYalONIMMHCS HAy4HbIE 3Ha-
HUS, YMEHHSI U CIIOCOOBI JeHCTBUM, crienuduyueckue sl IpeaMeT-
HOM 00J1acTH «XHUMMUSD», BUIBI IEITEIHHOCTH MO MOJYYEHHUIO HOBOT'O
3HaHUsI, €ro MHTEpIpeTanuu, NpeoOpa3oBaHUIO M MPHUMEHEHUIO B
Pa3INYHbIX yqe6H1>1x W HOBBIX CUTYyalUsX .

IIpenmeTrHbIe pe3yibTaThl NPEICTABICHBI IO roaM OOy4YeHUs U
OTpaXaroT CHOPMHUPOBAHHOCTH Y OOYyHAIOIIUXCS CIEAYIOIIHNX yMe-
HUHN:
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8 KIIACC

1) packpsieams cmbici OCHOBHBIX XHMHUYECKHUX TMOHSATHIL: aTOM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BE-
IeCTBO, CMeCh (OOHOPOAHAasI U HEOAHOPOIHAs ), BAJICHTHOCTB, OT-
HOCHUTEJIbHASI aTOMHAsI M MOJISKYJISIpHAsI Macca, KOJIMYECTBO BeIlle-
CTBa, MOJIb, MOJISIDHAsl Macca, MaccoBasi JOJISI XUMHYIECKOTO 3Jjie-
MEHTa B COEIMHEHHH, MOJBIPHBIM O00BEM, OKCHZA, KHCIIOTa,
OCHOBAaHHE, COJIb, 2JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKasl peaKkus, KiIacCu(puKaysl peakuii: peakIiuu COe -
HEHMsI, peaKIU1 pa3JIO>KeHUsI, peaKIU1 3aMeIleHUs], Peakiuu 00-
MEHa, 9K30- U SHIOTCPMHUCCKHE PEAKIINU; TCIUIOBOM 3P (deKT peak-
UU; SIAPO aToMa, DIECKTPOHHBIN ClI0il aToMa, aToMHasi OopOuUTalb,
pagnyc aToMa, XMMHYECKasl CBsI3b, MTOJISIPHAs U HETIOJIsIpHAas KOBa-
JICHTHasl CBsI3b, HOHHAs CBsI3b, HOH, KATHOH, aHUOH, PacTBOp, Mac-
coBas 0 BellecTBa (IIPOIIEHTHAsI KOHIIEHTPAIMsI) B PaCTBOPE;

2) unnrocmpuposams B3aUMOCBA3b OCHOBHBIX XHMHUYECKHX IIO-
HITHH (CM . 1. 1) ¥ IPUMEHSTh 3TH MTOHSTHS MPHU ONMHCAHUH BEIISCTB
W UX IPEBpallleHUI;

3) ucnonvzoeams XUMHUYECKYH) CHUMBOJIUKY JUJISI COCTaBJICHHUS
(opmyn BelliecTB M ypaBHEHHW XUMHUYECKUX PEaKIINIA;

4) onpeoensims BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COe-
JUHEHUSIX; CTCIIEHb OKUCIICHUSI DJIEMEHTOB B OMHAPHBIX COEIUHEHU-
SIX; MPUHAUIC)KHOCTH BEIIECTB K OIPEACIEHHOMY KJIACCy COEIUHE-
HUH o ¢opmyiamM; BUJ XUMHUYECKON CBsI3M (KOBaJIEHTHAsI M MOH-
Hasl) B HEOPraHWYECKUX COCTMHEHUSIX

5) packpwvieame cmuicn Ilepuoanaeckoro 3akona ] . . Mennerne-
eBa: JIEMOHCTPUPOBATh INOHUMaHHUE MNEPUOJUYECCKON 3aBUCUMOCTHU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HUX IOJIOXKeHUust B Ilepuomuye-
CKOU cHCTEeMe; 3aKOHOB COXPAaHEHHsI MacChl BEIIIECTB, ITOCTOSIHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIDHOTO y4YE€HUs, 3aKOHa ABOraapo; onu-
cvigames u xapaxmepuszoéams Tabnmuayro ¢opmy Ilepumonmueckoit
CHUCTEMBl XHMMHYECKHX O3JIEMEHTOB: pPa3JINYaTh IOHSITHS «TJIaBHas
noarpymia (A-rpymma)» u «modouHas moarpymnma (b-rpymnma)», ma-
Jbple 1 OOoNbIINE IIEPUOABI; COOMHOCUMb OOO3HAUEHUS, KOTOpPHIE
nMmeroTcs: B tabnune «llepmonuyeckass cucreMa XMMHYECKHX dJie-
meHTOB [l . 1. MeHnaesneeBa» ¢ YUCIOBBIMH XapakKTEPUCTUKAMHU CTPO-
€HHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oolee
9HCIIO 3JIEKTPOHOB U PACIIPENEIICHNUE UX M0 DJIEKTPOHHBIM CJIOSM);

6) xraccugpuyuposams XUMHUYECKHE DJIEMEHTBI, HEOpPraHHYe-
CKHE BEIIECTBA; XUMHUYECKHNE peaKUu (110 YUCITy U COCTaBy yda-
CTBYIOIIHX B PEaKIIUH BEIIECCTB, IO TSIUIOBOMY (P PeKTy);
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xapaxmepuzoeams (onuceléams) OOIINEC XUMHUYECKHUE CBOM- CTBa
BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPIK1ast OIMCAHHUE IPUME- PaMU
MOJIEKYJISIPHBIX YPaBHEHHN COOTBETCTBYIOIINX XUMHYECKNX
peakuuii;

7) npoeHozuposeams CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT MX Ka-
YECTBEHHOI'0 COCTaBa; BO3MOXXHOCTH MPOTEKAHUSI XUMHYESCKUX Ipe-
BpAaIllEeHUH B PA3JINYHBIX yCIIOBUSIX;

8) eviuucisiM® OTHOCHTEIBHYIO MOJICKYJSIPHYIO W  MOJISIPHYIO
Macchl BEIECTB; MaCCOBYIO JIOJIO XMMHYECKOTr0O 3JeMeHTa no ¢op-
MyJI€ COSIMHEHMS; MACCOBYIO JIOJIO BEIIECTBA B PAacTBOpPE; IPOBO-
JUThb Pacy€ThI 110 YPAaBHEHUIO XMMUUYECKON peaKIUu;

9) npumernsimes OCHOBHBIC OIEPALIMH MBICIUTEIBHON ASSTEIBHO-
CTH — aHaJu3 U CHUHTE3, CPaBHEHHE, 0000IIeHNe, CHCTEMaTU3alHIO,
KJIaCCU(PUKAIINIO, BBISBIIEHHE MPUYUHHO-CIE/ICTBEHHBIX CBsI3eH —
JUIST U3yYEHUsI CBOMCTB BEIIECTB W XHUMHWYECKHX pEaKIHi; ecTe-
CTBEHHO-HAY4YHBIE METO/bI ITIO3HAHUSI — HaOIIOJACHUE, U3MEpPEHHUE,
MOJICIMPOBAaHHUE, SKCIIEPUMEHT (PeaJIbHBIM U MBICIICHHBIN);

10) creoosams nipaBUIIaM TIOJIB30BAHHUSI XUMUYECKON MOCymoil u
mabopaTopHBIM OOOpYyZIOBaHWEM, a TaKXe NpaBHiIaM oOOpalieHus
C BEIIECTBAMHM B COOTBETCTBHHM C HMHCTPYKIUSIMU IO BBIIOJHEHHUIO
J1abOpaTOPHBIX XUMHYECKHX OIBITOB IO IMOJYyYECHUIO M COOMPaHUIO
ra3zo00pa3HbBIX BEHIECTB (BOJIOPOAa M KHUCIOPOA), IPUTOTOBICHUIO
PacTBOPOB C OIpeneIEHHON MacCOBOM 10JIEU PAaCTBOPEHHOTO BELIE-
CTBa; IUIAHHUPOBATHh M MPOBOJHUTH XUMHYECKHE DKCIIEPHUMEHTBI 10
pacro3HaBaHUIO PACTBOPOB II€J0YEeN U KHUCIIOT C MOMOILIBIO MHANKA-
TOpOB (JTakMyC, (eHOTPTATICHH, METHIIOPAHK U P .) .

9 KJIACC

1) packpvieams cmbicii OCHOBHBIX XUMHYCCKUX MOHSITHH: XUMH-
YECKHH DJIEMEHT, aTOM, MOJIEKYJa, NOH, KaTHOH, aHUOH, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTH, DJICKTPOOTPHIATEIb-
HOCTb, CTENEHb OKHCJICHHs, XUMHYECKasi peaKius, XUMHUYecKast
CBsI3b, TEILUIOBOM 3 (exT peakuu, MOJib, MOJISIDHBII 00BEM, pac-
TBOD; DJISKTPOJIUTHI, HERJICKTPOIIUTHI, SJICKTPOIUTHIECKAST JHUCCO-
Oyanysi, peakud HOHHOTO OOMEHa, KaTaJau3aTop, XHMHYECKOEe
paBHOBecHe, oOpaTUMbIe U HEOOpaTUMBbIE PEaKIIMH, OKUCIUTEIb-
HO-BOCCTAaHOBHUTEJIBbHBIE PEaKLUH, OKHUCIUTEb, BOCCTAHOBUTEb,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(pPOTEpHOCTh, XUMH-
geckasi CBsI3b (KOBaJICHTHasi, HOHHAsI, MEeTaJJIMYecKas), KpUCTal-
JIM4ecKasl peméTKa, KOppo3usi METAIIOB, CILUIABBI; CKOPOCTh XUMHU-
YEeCKOUW peaKnuu, npeaeiapHo mporryctumast KoHueurtpamms (IT1K)
BEIIECTBa;
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2) wimocmpupoeéams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX ITO-
HATHH (CM . 1. 1) ¥ IPUMEHSTH ATH ITOHSITHS NPU OMMUCAHUH BEIICCTB
U UX MpEeBpallecHUI;

3) ucnonvzoeames XUMHYECKYIO CHMBOJIMKY IS COCTAaBIICHUSI
(opmyn BemiecTB 1 ypaBHEHUN XUMHUYECKUX PEaKIINIA;

4) onpedensimv BaTCHTHOCTh U CTEIICHb OKHUCIICHUS] XUMHYCCKUX
3JIEMEHTOB B COEIUMHEHHUSIX PAa3IMYHOTO COCTaBa; NMPUHAIIECKHOCTH
BEIIECTB K OMNPENIeIEHHOMY KJIAcCy COEIMHEHHH 1Mo (hopMyJiaM; BUI
XUMHYECKOH CBsI3U (KOBaJICHTHAasl, MOHHAsI, METaJUINYeCcKasi) B He-
OPraHUYECKHUX COSTUHEHUSIX; 3apsi/] MOHA [0 XUMHUIECKON popMy-
JIe; XapaKTep Cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUIECKUX COCIIH-
HEHUM, TUII KPUCTAJUINYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

5) packpwvieams cmoica Tlepuoanaeckoro 3akona I . . Mennere-
eBa U JEMOHCTPHUPOBATh €r0 MOHHUMAaHHUE: ONUCLIGAMb U XapaKme-
puzosams Tabnuunyro ¢opmy I[lepumonmueckoill cucTeMBl XUMHUYE-
CKMX DJJIEMEHTOB: pa3InydaTh IOHSITHUSA «IJIaBHAsi IOATPYINa
(A-rpynma)» u «nobouHast noarpymia (b-rpymma)», maiaeie U O0ITb-
LIMe NePUOAbl; COOMHOCUMb 0OO03HAUEHUA, KOTOPble UMEIOTCS B IIe-
pUOIMYEeCKON TaOJIMIEe, C YHUCIOBBIMH XapaKTEPUCTHKaMU CTpoOe-
HHUS aTOMOB XMMHYECKHNX DJIEMEHTOB (COCTaB M 3apsia siipa, odlee
YHCIIO DJIEKTPOHOB M pacupedesieHHe WX MO IJIEKTPOHHBIM CJIOSM);
0b6vacHAmMb OOLINEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 2JIEMEH-
TOB ¥ UX COETMHEHUH B IIPEJIeIaxX MaJIbIX IEPHOJOB U TJIaBHBIX MO/I-
rpy1I ¢ y4€TOM CTPOCHUSI UX aTOMOB;

6) xraccugpuyuposams XUMHUYECKHE DJIEMEHTBI; HEOpraHuYe-
CKHE BEIIECTBA; XUMHUUIECKHNE peaKnH (110 YUCITy U COCTaBy yda-
CTBYIOIIHUX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P (PeKTy, 110 n3me-
HEHUIO CTENICHEH OKUCIICHUSI XUMHUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzosams (onuceléams) OOMUE W CHEIH(PUICCKHUE
XUMHYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, ITOATBEPK-
Jaasi oIMcaHue IIpUMepaMy MOJIEKYJISIDHBIX ¥ HOHHBIX yYpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIINIL;

8) cocmaensime ypaBHEHUS DIIEKTPOJIUTHUCCKON THUCCOLIHAIINN
KHCJIOT, MIEJIOYEH U COJIEH; ITOJIHBIE U COKpAIIEHHBIC YPAaBHECHUSI pe-
aKIyii HOHHOTO OOMEHa; YpaBHEHUsI peaKIui, NOATBEPKAAIOIINX
CYIIECTBOBAaHNE I'€HETHYECKOU CBSI3M MEXIY BEIIECTBAMH Pa3JINU-
HBIX KJIACCOB;

9) packpviéameb CYHIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBLHBIX
peaKuii MOCPEACTBOM COCTAaBJIEHUSI 3JIEKTPOHHOro OajlaHca 3THX
peakuui;

10) npozcnosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUST; BO3MOYXHOCTH NPOTEKAHUSI XUMHUYECKUX NPEBPAICHUI
B Pa3JINYHBIX yCIOBUSIX;
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8bIYUCIAMb OTHOCUTEIILHYIO MOJIEKYJISIPHYFO U MOJISIPHYIO MaccChl
BEIIECTB; MAaCCOBYIO JIOJII0 XUMHYECKOT 0 3JIeMeHTa 110 (hop- MyJie
COENIMHEHMUSI; MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; IIPOBO- JNUTH
pacyéThl IO YpaBHSHHUIO XUMHUYECKON peaKLIHu;

11) creoosams mpaBUIIaM TIOJIB30BAHUSI XUMHYECKOW IMOCYION H
J1abopaTOpHBIM OOOPYIOBaHHEM, a TaKXXe IpaBWIaM OOpallcHUs
C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSIMU IIO BBIIOJHEHHUIO
JTaGOPaTOPHBIX XUMHYECKHUX OIBITOB ITO ITOJIYYCHHUIO U COOHUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa U yIIIEKHUCIIOTO Ta3a);

12) npoeooums peaKu, NOATBEPKIAFOIINES KAYSCTBEHHBIH CO-
CTaB pa3JIMYHBIX BELISCTB: PaclO3HABATh ONBITHBIM MyTEM XJIOPHUI-
opomun-, nogua-, kapoonar-, pocdar-, cunukar-, cyirbdar-, TH-
JAPOKCUA-UOHBI, KATUOHBI aMMOHHUA U UOHBI U3YYCHHBIX MCTAJ1JIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWUIECKHUX BEIICCTB;

13) npumensims OCHOBHBIEC OIIEPAIMH MBICIUTEIBHONW ASSITEIBHO-
CTH — aHaJWu3 U CHUHTE3, CPaBHEHHE, 0000IIeHne, CHCTEeMaTU3alHIo,
BBISIBJICHUC TPUYUHHO-CIICACTBEHHBIX CBsI3e — JUISI U3yYCHHS
CBOWCTB BEIIECTB M XMMHYECKHUX pPEaKIHii; eCTeCTBEHHO-Hay4HBIC
METOAbl MO3HaHUsT — HaOJIoJeHUEe, U3MEPECHHUE, MOJICIUPOBaHHE,
9KCIIEPUMEHT (pEaJIbHBINA Y MBICJICHHBIN ) .
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