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IHosicHuTEeIbHAA 3aNUCKA

[TporpaMma 1o XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpaszoBanus, npezacraBieHHblx B PI'OC OOO, c yuéroMm pacnpefenéHHBIX IO Kiaccam
NPOBEPAEMBIX TPeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa30BaTEeNbHOW IMPOrpaMMbl
OCHOBHOTO 00IIero o0pa3oBaHUs M 3JEMEHTOB COJACPIKAHUs, MPEJICTABICHHBIX B YHUBEPCATHHOM
Koau(duKaTope 1Mo XMMHUH, a TAK)Ke Ha OCHOBE (pesiepabHOM pOorpaMMbl BOCITUTAHUS 00YYatOIUXCS
IIPU TIOJYYEHUH OCHOBHOTO 00111eT0 00pa3oBanus U ¢ yuétoM KoHuenmuu npernoiaBaHus yaeoOHOro
npeamera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoil @enepanuu, peaans3yronmx
OCHOBHBIE 001Ie00pa3zoBarenbHble nporpammbl (yTB. Pemenunem Kosernn MuHnpocBemeHus
Poccuu, nporokon ot 03.12.2019 N I11K48H).

CornacHO cBOeMy Ha3HAuUCHHIO IporpaMMma [0 XUMHH SIBISIETCS OpPUEHTHPOM IS
COCTaBJICHUS Pa0OYMX aBTOPCKUX MPOTpaMM: OHA AT MpEACTaBICHUE O LEIsX, O0Mei cTpaTeruu
00y4yeHHs, BOCIIUTAHUS U Pa3BUTHsI 00yUaroIUXCs CPeACTBAMH yUueOHOT0 IPEMETa, yCTaHABINBACT
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPeIyCMaTPUBACT paclpe/ielieHue ero Mo KiaccaM |
CTPYKTYpPHUpPOBAaHHE €ro Mo pa3jieiaM W TeMaM HpOTrpaMMbl, ONpeAessieT KOJIWYECTBEHHBIC U
KayeCTBEHHBIC XapaKTEPUCTHKHU COJCpXKaHUsA, JaéT MPUMEPHOE paclpe/ielieHne yueOHbIX YacoB 110
TEMaTHUYECKUM pa3JieiaM HpOorpaMMbl U PEKOMEHIYEMYIO IOCIEI0BAaTEIbHOCTh UX H3YYEHUS C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU Y4€OHOTO MpoIecca, BO3PACTHBIX
0co0eHHOCTeH 00yUaroMXCs, ONpeAesieT BO3MOKHOCTH MpeIMeTa Ui peaan3aluy TpeOOBaHU K
pe3yJbTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOW MpPOTrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHMsl, a Takke TpeOOBaHUN K pe3yinbTaraM OOyuYeHHsI XMMHH Ha YpOBHE LieJel M3yueHUs
npeaMeTa 1 OCHOBHBIX BUIOB Y4eOHOIO3HABATEIbHOM NeATENbHOCTH (YUeOHBIX NEHCTBUI) yueHUKA
10 OCBOEHUIO YUEOHOTI0 COAEPKAHHUS.

Bxutag xumun B JOCTHIKEHHE IIeTIEH OCHOBHOTO 00111eT0 00pa3oBaHusi 00yCIOBICH BO MHOTOM
3HAYCHHEM XUMHUYECKOW HAYKU B MIO3HAHUH 3aKOHOB IPUPOJIBI, B PA3BUTUU IPOU3BOJUTEIHHBIX CHIT
o0I1IeCTBa U CO3/IaHUH HOBOM 0a3bl MaTEPUANBHOM KyJIbTYpHI.

XHUMHS KAaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK pacIpOCTpaHusa CBOE BIMSHHME Ha BCE
00JIaCTH YeJIOBEUECKOro CYIIECTBOBAHMS, 3ajajla HOBOE BHUJCHHME MHpA, CTala HEOTHEMJIEMbBIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM >KU3HM OOIIECTBA: 3HAHHUE XMMHUU
CIly’)KAT OCHOBOM [uig (HOpMUpPOBaHHMS MHUPOBO33PEHUS UEJOBEKa, €ro MpeICTaBICHHH O
MaTepHaAIbHOM €IUHCTBE MHUpPA, BAKHYIO POJIb UTPAIOT (HOpMUpPYEMble XUMHUEH NpEeACTaBICHUS O
B3aMMOIIPEBPALICHUAX PHEPTUUM W 00 SBONIONMU BELIECTB B MPHUPOJE, COBPEMEHHas XHUMUS
HalpaBJIeHA Ha PEIICHUE TI00aTBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI UEIOBEUYECTBA — CHIPHEBOH,
HHEPreTUUECKO, MUILEBOM U 3KOJIOrHYeCcKOr 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

B ycroBusix Bo3pacTaroniero 3HaueHUsI XMMHUH B )KH3HH OOILECTBA CYIIECTBEHHO MOBBICHIIACH
pOJb XMMHYECKOTO oOpa3oBaHus. B miaHe commanu3aluyd OHO SBISETCS OJHUM M3 YCIOBUH
(bopMHpOBaHUS UHTEIIEKTA IUYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY 4EJOBEKY XHMHUYECKHE 3HAaHHS HEOOXOIUMBI JUIsl TpUOOpeTeHHs
OOIIEKYJIbTYpPHOTO YPOBHS, MO3BOJISIOIIEIO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI00OPa3HOM KU3HU 0OIIECTBA, ISl OCO3HAHMS BaKHOCTH Pa3yMHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBI0 M 3J0POBBIO JAPYI'HMX, K OKpYXKAlOLIEH MPUPOJHOM Cpene, M IPaMOTHOIO
MIOBE/ICHUA TPU MCIIOIBb30BAHUM PA3JIMYHBIX MAaTEPUAJIOB U XUMHUYECKHUX BEILECTB B ITOBCEAHEBHOM
KU3HU.



XuMudeckoe 00pa3oBaHUE HA YPOBHE OCHOBHOTO OOIIETO0 00pa30BaHUS SIBISICTCS 0a30BBIM
10 OTHOUIICHHUIO K CUCTEME 00IIIero XuMU4ecKoro o0pasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM EMY
YPOBHE OHO pEaJHM3yeT IMpHCYyIIUEe OOIIeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUEBBIE IIEHHOCTH,
KOTOPBIE OTPa)Xal0T TOCYJapCTBEHHbIE, OOIIECTBEHHBIE M WHAMWBUIYAIbHbIE MOTPEOHOCTH. DTUM
OTIpEJIeNIACTCSl CYIIHOCTh OOILIEeH CTpaTeruu OoOydeHUs, BOCIUTAHHUS W Pa3BUTHS OOYUYaIOIIMXCS
CpeAcTBaMu y4eOHOTO peaMeTa.

N3ydeHue xumuu:

CHOCOOCTBYET peain3allii BO3MOXKHOCTEH JJIsi CaMOpPa3BUTUS M (POPMUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ 001el 1 (yHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBILIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB X CAMOCTOSITETILHON YyUeOHOH NesTeTbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIeI0BATEIbCKIX
YMEHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KU3HH, TaK U B IPOPECCUOHATIBHOMN I TETbHOCTH;

3HAKOMHT CO CHeUU(UKOI HaAyYHOTO MBIIICHHSI, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsAAA
Ha €AUHCTBO IIPUPOABI 51 YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM JTaNoOM
B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOI IPaMOTHOCTH O00YYarOIUXCs;

crocoOcTByeT (hOPMUPOBAHHIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHOHAYYHBIM 3HAHUSM,
K MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIA]] B IKOJIOTHIECKOE 00pa30BaHUE 00YUYAIOITIXCS.

Ha3BanHble HampaBieHUs B 00OYYEHUH XUMUHU OOECIIEUMBAIOTCS CIEHUPUKON COAEpIKaHU
y4eOHOro mpeaMeTa, KOTOPBIH SBISETCS MEeJarorndecku aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOMH
HayKH{ XUMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc XumMuu OCHOBHOM IIKOJIBI OPHUEHTUPOBAH HAa OCBOCHHE OOYYAIOUIUMHCS OCHOB
HEOPraHNYECKOM XMMUHU U HEKOTOPBIX IOHATHH U CBEJCHUIN 00 OTIAENbHBIX 00BEKTaX OpraHuYeCcKOn

XUMHHU.

CtpyKTypa colepkaHus mpeamera cOpMUpOBaHA Ha OCHOBE CUCTEMHOTO MOAXO0Ja K €ro
n3yueHuto. CoziepaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBI MOHSATUI O XUMUYEeCKOW peakiuu. O0e 3TH CHCTEMBbI CTPYKTYPHO OPTaHU30BaHBI 10
MPUHLMIY [OCIEI0BATEIIBHOTO PAa3BUTUS 3HAHUKA HAa OCHOBE TEOPETUYECKUX IMPEICTABICHUN
Pa3HOTO YpPOBHS: aTOMHOMOJIEKYJIIPHOIO YYEHUsS KaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS
IIepuonnueckoro 3akona /.M. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XMMWH, YYEHUS O CTPOCHHUHU
aToOMa M XMMHYECKON CBSI3U, MPEICTaBICHUN 00 3IEKTPOIUTHYECKON TUCCOIMAIMN BEIIEeCTB B
pactBopax. Teoperndeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE 3MIIMPUYECKHU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOTHSIS
(GyHKIIUU OOBSCHEHHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHUS U MIOJIyYEHUS N3yYaEeMbIX BEILECTB.

Taxast opranuszanys coAep:KaHusl MPOTrPaMMBbl CIIOCOOCTBYET MPEJICTABICHUIO XUMUYECKOI
COCTABJISIOLIEH HAYyYHOM KApTHHBI MHpa B JIOTHKE €€ CHUCTEMHOM mpupoisl. Tem cambIM
obecreynBaeTcsi BO3MOKHOCTh (POpMHUpPOBaHUS y OOYyYaromMXcs IEHHOCTHOTO OTHOUIICHHS K
Hay4yHOMY 3HAHUI0O M METOJaM II03HaHUSA B HaykKe. BakHO Takke 3aMETUTh, YTO OCBOCHMHE
COIEpXKaHUs Kypca IIPOMCXOAMT C IPUBJICYCHUEM 3HAHUM U3 paHee WU3YUYEHHBIX KYypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «®Pusnka. 7 Kinacey.

K HampaBneHuo nepBOCTENIEHHON 3HAYMMOCTH TIPH peaIn3auy 00pa3oBaTeIbHbIX PYHKIUI
XMUMUU TPATUIMOHHO OTHOCAT ()OPMHUpPOBAHME 3HAHUKA OCHOB XMMHUECKOW HayKd Kak o0jacTu



COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHUYECKOM JIEATETbHOCTH YeJIOBEKa M KakK OJHOro U3
KOMITOHEHTOB MHUPOBOU KYyJIbTYPBI. 3a7a4a yueOHOro MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAHUH — BaKHEHIIMX (PAKTOB, MOHITHIA, 3aKOHOB U TCOPETHUYECKUX IOJIOKCHHIA,
JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECKOrO XapakTepa, S3bIKa HAayKd, 3HAHUW O HAyYHBIX
METOJIaX U3YYCHHUS BEIIECTB M XUMUUECKHUX PEaKInid, a Takke B OPMUPOBAHUY U PA3BUTHHA YMEHUN
U CIOCOOOB JESTENBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHWEM, HAOMIOJCHHEM U MPOBEICHUEM
XUMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHHEM MpaBuiI 0€30MacHOro oOpallleHus ¢ BENIECTBAMH B
IMOBCEIHEBHOM KH3HU.

Hapsiny ¢ »TuM 1nienu u3ydeHust yueOHOro mpeaMera B IporpaMMe MO XMMHUU YTOUHEHBI U
CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOTO 00IIEro oOpa3oBaHUS.
Ceronnsa B 00pa3oBaHUM 0CO00 3HAUMMOM MPU3HAETCS HANPABICHHOCTh OOYYEHUS HA Pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, POPMUPOBaHUE €€ MHTEIUICKTa U O0IIel KyabTypbl. O0ydeHne yMEHHIO
YUUTBCS M TPOJOJKATh CBOE 0Opa3oBaHME CAMOCTOSTENIFHO CTAHOBUTCS OJHOW M3 BaKHEHMIIMX
¢byHKIMH y4eOHBIX PEIMETOB.

B cBs3u ¢ 3TUM mpu M3y4YEHHM TNpeAMETa Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
JOMUHHpYIOIee 3HaUYeHHE TPUOOPENH Takue IeNd, KaK:

(dopMHpOBaHHE WHTEIUIEKTYyaJbHO Pa3BUTON JHMYHOCTH, TOTOBOW K CaMO0Opa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHUIO PEIIEHUH, CIOCOOHON aJalTUPOBATHCS K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

HaNpaBICHHOCT, OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuUoOLIeHHe oOyJaromuxcs K
CaMOCTOSITENIbHOW TIO3HABATEIIbHON JIESITEIbHOCTH, HAYYHBIM METOJaM MO3HaHUA, (OPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

o0ecrieyeHHe YCJIOBUH, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO OO0YYarOIMMUCS — OTbITa
pa3H006pa3H0171 JACATCIIPHOCTH, IIO3HAHMA MW CaMOIIO3HAaHHA, KIIIOYCBBIX HABBIKOB (KJHO‘-IGBBIX
KOMHCTCHL[I/II\/’I), HMCIOIUX YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUOOB ACATCIILHOCTH,

dopmupoBaHUe yMEHUN OOBSICHATH M OLEHHBATH SIBICHHUS OKPYXKAIOIIEr0 MHpa Ha
OCHOBAHMUH 3HAHUU U OIIBITA, ITOJIYYEHHBIX [IPU U3YYCHUN XUMUH;

dbopMupoBaHHE Yy OOYYalOMIMXCS TYMAaHHCTUYECKUX OTHOIICHUW, MOHUMAHHS IEHHOCTH
XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH SKOJOTHYECKH I[eJIeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM ACATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 310POBbs U OKPYKAOLIEH IPUPOAHOMN CPEbL;

pa3BUTHE MOTHBALIMU K 00YyUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHUS OOIIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpPaBJICHHOCTH JaJIbHENIIEr0 00yYeHHUS.

B cucreme obmiero obpa3zoBaHusi XUMUSI MPU3HAHA 00S3aTENbHBIM yUYEOHBIM MPEIMETOM,
KOTOPBIi BXOJUT B COCTaB MpeAMETHON 00s1acTH «ECTeCTBeHHOHAYUHBIE TIPEAMETHD.

O011ee yuciio YacoB, peKOMEH0BAHHBIX JIJISl M3YYCHHS XUMUH, B 9 Kitacce — 68 yacoB (2 gaca
B HEJICJIO).

JUis KaXaoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOe BpeMs, KOTOpPOe MOXKET OBbITh
MCTOJIb30BAHO yYYaCTHUKAaMHU 00pa30BaTelIbHOTO IMpolecca B Leniax (HopMUpOBaHHS BapUaTUBHON
COCTABJISIIOLICH COJepKaHUs KOHKPETHOM paboueil mnporpammbl. Ilpu sToM oOs3aTenbHas
(MHBapHaHTHAs) 4aCTh COJIEPKAaHMsI yUeOHOTO MpeIMETa, YCTAHOBJICHHAS MPOTPaMMO IO XUMHUH, U
BpeMsi, OTBOJIUMOE Ha €€ U3yueHHE, JTOJKHBI ObITh COXPAaHEHBI MOJIHOCTHIO.



B crpykType mnporpammbel 1O KypCy HapsAay C HOSICHUTEIbHOM 3alKCKOW BbIIEIEHBI
CHEAYIOLIME pa3deibl: IUIAHUPYEMBIE NPEAMETHBIE PE3YyJIbTaThl OCBOCHUSI Kypca, COJEpKAHUE
y4e0HOTro Kypca U ero TeMaTH4eCKoe IIIaHUPOBaHUE.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa
W3yueHne XuMUM Ha YPOBHE OCHOBHOT'O 00OIIEro 00pa3oBaHMs HAMPABICHO HA JOCTH)KEHUE
00yYaromUMHUCs JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHHS y4eOHOTO
IpeaMeTa.

JInuyHOCTHBIE pPE3yJlbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUs
JOCTHTAlOTCsl B X0Jie OOy4YeHHS XUMHHM B €IMHCTBE Y4eOHOW M BOCIUTATENbHOH AEATENbHOCTU
IIKOJIBI B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBEHHBIMHU IICHHOCTSIMHU, TMPUHATHIMH B OOILECTBE MpaBWJIaMH M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIHM3ALNN 00YYarOIUXCS.

JInyHOCTHBIE pPE3YJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM ITO3UTHUBHBIX IECHHOCTHBIX OPUEHTALUI U PACIIUPEHUE OIIBITA IEATEILHOCTH Ha €€ OCHOBE,
B TOM YKCJIE B YaCTH:

1) naTproTHYECKOro BOCIIMTAHUS:

IICHHOCTHOTO OTHOIICHHSI K OTEUYCCTBCHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAy4YHOMY
HACJIC/INI0, TOHMMAHUS 3HAYCHHWS XWMHUYECKONM HAyKM B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CMOCOOHOCTH BJIAJICTh JIOCTOBEPHOU HH(pOpMAIME O MEPEAOBBIX IOCTHIKECHHUSIX U OTKPBITHIX
MUPOBOU U OTEYECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHpa
U 00IIECTBA;

2) rpaskJIaHCKOTO BOCIIUTAHUSI:

IIPEACTABICHUS O COLUAJIbHBIX HOPMAaX W IIpaBUIaX MEKIUYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
HCCIIEIOBATENILCKOM, TBOPUECKOM M APYTrHUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K pa3zHOO0Opa3HON
COBMECTHOH JESITEIbHOCTH TPH BBHIMOJIHEHUH Y4YeOHBIX, MO3HABATENIbHBIX 3a]ad, BHITIOJIHEHUHU
XMMHUYECKHX 3KCIIEPHUMEHTOB, CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B TPOIIecce ATOH yueOHOM e TeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U IIOCTYIIKM CBOMX TOBApUILEH C NO3ULHUNA HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O TO3HAHUSL:

MHUPOBO33PEHUYECKUX  MPEACTABIEHUH O  BEIIECTBE M XMMHUYECKOM  pEeaKlMH,
COOTBCTCTBYIOIIINX COBPCMCHHOMY YPOBHIO PpPa3BUTHA HAYKU W COCTABJIAIOIIUX OCHOBY JJId
MOHMMAaHMSI CYIIIHOCTH HAY4YHOH KapTHUHBI MUpA, MPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHA ITPUPOALI, B3aUMOCBA3AX YCJIOBCKA C HpI/IpOI[HOI\/'I CpC,Z[OfI, 0 pOJIM XMMUHU B MO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

MO3HABATCJIBbHBIX MOTHBOB, HAIIPABJICHHLIX Ha IIOJYUYCHUC HOBBIX 3HAHUHU TIO XHUMHU,
HCOGXOI{I/IMLIX JJIsL 00BACHEHHS Ha6JIIOI[aeMBIX nmponeccoB u HBHeHHﬁ;

MO3HABATEIbHOM, MH()OPMAIIMOHHOW M YHTATEIbCKOW KYJIbTYPHI,B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOW Pa0OThl € y4eOHBIMM TEKCTaMM, CIPABOYHOW JMTEPAaTypOH, JOCTYHHBIMHU
TEXHUYECKUMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;



uHTEepeca K OOy4YeHHMIO M TO3HAHUIO, JI0O003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M HCCIIEAOBATENLCKOM JAEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) hbopMupoBaHUS KyJIbTYpBI 3J0POBbS:

OCO3HAHUS IICHHOCTH YXU3HU, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIM 00pa3 JKW3HHW, OCO3HAHMS TOCICACTBUNA W HENPHITHS BPEIHBIX MPUBBIYCK
(ymoTtpeOnieHusT alKOroJis, HApPKOTHUKOB, KypEeHHs), HEOOXOJUMOCTH COOIIOACHHS TPABUI
0€30MMacHOCTH P OOpaICHIH ¢ XMMHYECKUMU BEIIECTBAMH B OBITY M pEAIbHOM JKU3HH,

5) TpyZ1OBOTO BOCITUTAHUSA:

WHTEepeca K MPAKTUISCKOMY H3yUeHHUI0 MpodecCuil U Tpyaa pa3IndHOrO Poja, YBaXKEHUE K
TPpyAy U pe3yiabTaTaM TPYAOBOU NEATENbHOCTH, B TOM YUCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX
3HAHUU TI0 XUMHUHU, OCO3HAHHOTO BEIOOpA MHAUBH Iy aIbHOM TPACKTOPUH MPOIOIIKEHHSI 00pa3oBaHUs
C y4€TOM JHMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K XHWMHHU, OOIINECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH, YCHENHON MPodeCCUOHATBHON NEATEIILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTB aJalTUPOBATHCS B MPOdecCHOHANBHOM cpefie;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:

HKOJIOTHUECKH 11e71eCO00Pa3HOro OTHOUICHHUSI K MPHUPOJE KaK UCTOUYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyYIIECTBOBAHHMS, MOHMMAHH IIEHHOCTH 3J0pOBOro M 0Oe30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOT'0 OTHOIICHHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXHUECKOMY 3/J0POBbIO, OCO3HAHUS
LIEHHOCTH COOJIOJICHHs MpaBUil 0€30MacHOro MOBEICHHS MpH padoTe C BEUIECTBAMH, a TAKXKE B
CUTYyalUsX, YTPOXKAOLIUX 340POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHMSA, MOJTy4yaeMble IPU U3YUCHUU XMMUU, JJIsl pelIeHHs 3a/1a4,
CBA3aHHBIX C OKPYKAIOLIECH IPUPOJHOM CpPEOU, MOBBIIICHHUS YPOBHS 3KOJIOIMYECKON KYJIBTYPBI,
OCO3HAHMA TNI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM M MyTed MX pelieHHs MOCPEICTBOM
METOJI0B XUMHH;

DKOJIOTMYECKOIO MBILIUICHUS, YMEHUS pPYyKOBOACTBOBAaTbCA MM B II03HABATEIbHOM,
KOMMYHHKATUBHON U COLIMAJIBHON ITPAKTHKE.

MeramnpeameTHele pe3ysbTaTel. B cocTaBe MeTanpeIMETHBIX pPE3YJIbTaTOB BBIICISIOT
3HAYMMbIe 1151 (POPMUPOBAHMSI MUPOBO33PEHUS OOIICHAYyYHbIE TIOHATHS (3aKOH, TEOPHs, IPUHIIHUII,
runoTesa, (akT, CUCTEMa, MPOLECC, FKCIEPUMEHT U JIp.), KOTOPBIE MCIIOJIB3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4eOHBIX MPEeIMETax U MO3BOJIAIOT Ha OCHOBE 3HAHUN M3 ATHX MPEIMETOB (POPMHUPOBATH
NPEJCTAaBICHUE O LEJIOCTHOM Hay4YHOH KapTHHE MHUpPa, U YHHBEpCaJIbHbIE Yy4eOHBIE IeHcTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIC, PETYJSATHBHBIE), KOTOpble 00ecrednBaoT (popMHUpOBaHUE
TOTOBHOCTH K CAMOCTOSITENIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO Y4EOHOH IEsTEeIbHOCTH.
MertamnpeaMeTHbIe pe3yibTaThl OCBOCHHUS 00pa30BaTENbHON MPOrpamMMbl MO XHMHUHU OTPaKaOT
OBJIAJICHUE YHUBEPCAIbHBIMU [I03HABATEIbHBIMU ACUCTBUSMHU, B TOM YHCIIE:

1) 6a3oBbIC JIOTHYECCKUE ACHCTBUS:

YMCHUC UCTIOJIb30BATh HpI/IéMLI JIOTUYCCKOT'O MBIIIJICHUS ITPU OCBOCHUU 3HAHUM: PaCKpbIBaATb
CMBIC XUMHUYECKUX MMOHSITHH (BLIIIGJISITL HX XapaKTCPHBIC IPU3HAKHU, YCTAHABJIIMBATH B3AUMOCBA3hb C
ApyruMu HOHHTI/ISIMI/I), HUCIIOJIBb30BaTh IIOHATHUA OJIA 00BACHEHHUS OTACIBHBIX (baKTOB n HBHCHHﬁ,
BBIGI/IpaTB OCHOBAaHUA W KpUTCPUU JIA Knaccn(bmcauym XUMHNUYCCKHUX BCIICCTB U XHUMHUYCCKUX
peaxunﬁ, YCTaHaBJIMBATb MPUYUHHOCIICACTBCHHBIC CBA3U MCIKIY 00BEKTaMU HU3YUCHUSA, CTPOUTH



JIOTUYECKUE pacCyKIeHUsl (MHIYKTHBHBIC, JCIyKTUBHBIC, IO AaHAJOTHH), JIEllaTh BLIBOJLI H
3aKJIIOUCHUS;

YMEHHE NPUMEHATH B IPOLIECCE NO3HAHMS IMOHATHS (NIPEAMETHBIE U METAlpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOIB3YeMble B XHMHH, INPEOOpPa3OBBIBATH ILHUPOKO
IIPUMEHSIEMbIE B XMMHMHM MOJEIBHBIE INPEACTABICHUS — XUMHYECKMHM 3HAK (CHMMBOJ 3JIEMEHTA),
XuUMudeckas (opMyiia U ypaBHEHHE XUMUYECKOHN PeaKkIy — IpY pelIeHnd Y4eOHOMO3HABATEIbHBIX
3a/1a4, ¢ y4€TOM JTUX MOJEJIbHBIX IPEICTABICHUN BBIABIATH U XapaKT€pPU30BATh CYILIECTBCHHBIC
MPU3HAKY U3YYaEMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKLUH, BBISBIATH O0IINE
3aKOHOMEPHOCTH, IIPUYHUHHOCJICACTBEHHBIE CBSA3M M IPOTUBOPEUMsS B U3Yy4aeMBIX Ipoleccax U
SABJICHUSX, IpeajlaraTb KPUTEPUU I BBIABICHUS OTHUX 3aKOHOMEPHOCTEH W IPOTUBOPEYUH,
CaMOCTOSITENIFHO BBIOMPATh CIIOco0 pemieHus yueOHoW 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peleHust, BEIOUpaTh Hanbosee NOIXOAALINHA ¢ YIETOM CaMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB);

2) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

YMCHHUC UCIIOJIB30BATh MOCTABJICHHBIC BOIMIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHHA, a TAKIKC
B Ka4C€CTBC OCHOBBI OJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI MO MPOBCPKE MPABUIIBHOCTU BBICKA3BIBACMBIX
CYKJICHHH;

npuoOpeTeHue OmbITa MO IJIAHWPOBAHUIO, OPTraHU3allMM M TPOBEJCHUIO YYEHUYECKHUX
HKCIEPUMEHTOB: YMEHHE HaOII0/aTh 3a XOJOM IpOIecca, CaMOCTOSATEIBHO MPOrHO3UPOBATh €ro
pe3yabTar, (GOopMynIHpoBaTh OOOOIICHHS W BBIBOJIBI IO pe3yjibTaTaM IPOBEAEHHOTO OIbITA,
MCCIIEZIOBAHMS, COCTABIIATh OTYET O MPOAETIaHHOM padoTe;

3) pabota ¢ uHpOpmManueii:

yYMEHHE BBIOUPATh, AaHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUYHBIX BUI0B U
¢dopM mpencTaBieHUs, MOJNyYAaEMYI0 U3 Pa3HBIX MCTOYHHUKOB (HAy4HO-TIOMYJISpHAs JHUTEpaTypa
XMMHYECKOTO COJIEpXKaHMs, CIIPABOYHbIE MOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBAThH
MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSTh pa3InyHble METOJbI U 3alPOCHl IPU MOUCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIMMBIX JUIsI BBITOJHEHHS Y4eOHBIX W MO3HABAaTEIbHBIX 337134
OTIpENIeIEHHOIO THIA, NPUOOPETEHHE OMbITa B 00JAaCTH HCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHi, OBJaJEHHE KyJbTypOW aKTHBHOTO MCIIOIB30BaHMS PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMaJbHYIO (OpMy TpeacTaBICHUS
uHPOpPMALMM W WJUTIOCTPUPOBATH pELIaeMble 337aYdl HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popMamu rpauky U ©X KOMOUHALIUSAMU;

YMEHHE HCMOIb30BaTh M aHATU3UPOBATh B IHpolecce Yy4yeOHOM M HCCIIe0BaTENbCKOM
JeSITeIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEILCKOTO X03S1CTBA M TPAHCIIOPTA HA
COCTOSIHME OKpYKaloLen IPUPOJHOU Cpebl;

VY obyuaromerocs OyayT cOpMUPOBaHBI CIEAYIONINE YHHBEPCATbHBIE KOMMYHHKATUBHBIC
JEUCTBUA:

YMEHHE 33]1aBaTh BOMPOCHI (B XO€ AUANOra U (WJIN) TUCKYCCUH) TIO CYIIIECTBY 00CYKIaeMOM
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI MPEIIOKEHHON 3a/1a4;

nproOpeTeHne OIbITa MPE3EHTAIIMU PE3YIbTATOB BHIOJHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(;1rabopaToOpHOrO OIBITA, JJAOOPATOPHOW PabOTHI MO HCCIEIOBAHUIO CBOICTB BELIECTB, y4EOHOTO
IIPOEKTA);



3aMHTEPECOBAHHOCTH B COBMECTHOM CO  CBEPCTHHKAMU  TIO3HABAaTENBHOW |
HCCIIEI0BATENILCKOM NEATEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE yu&€Ta 00LINX
MHTEPECOB M COIJIACOBAaHUS MO3ULUI (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBbIE ILITYPMBD,
KOOP/AMHAIIMSI COBMECTHBIX JACUCTBUIL, ONpeiesIeHNe KPUTEPHUEB 110 OLIEHKE KayecTBA BHIMOJIHEHHON
paboThl U ApyrHe);

Y oOyuatomerocss OyayT cQOpMHpPOBaHBI CIEIYIONINE YHHBEPCATbHBIC PEryISTUBHBIC
JEUCTBUA:

YMEHHE CaMOCTOSITEIILHO OMPEENATh el NEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JCSITENILHOCTD, BEIOMpATh HanOoIee
3¢ (deKkTUBHBIE CTIOCOOBI PEIICHUST YUCOHBIX M MO3HABATEIBHBIX 33714, CAMOCTOSITEIIBHO COCTABIISTh
UM KOPPEKTUPOBATH NPEIJIOKEHHBIM AJITOPUTM JEUCTBUHM IIPU BBINOJIHEHUU 33JaHUN C y4ETOM
MOJTy4YEHUs] HOBBIX 3HAaHUM 00 H3y4aeMmblX OOBEKTAaX — BEIIECTBAX U PEAKIUSAX, OIECHUBATH
COOTBETCTBHE MOTYYCHHOTO Pe3ybTaTa 3asBICHHOH IIeIH;

YMCHUC HUCIIOJIb30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IPC/JIaracMbIC B YCJIOBUU BaIIaHI/Ifl.

[IpenmeTHbIe pe3yibTaThl OCBOCHHS MPOrPaMMBI 10 XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMUsI.

B cocraBe mpeaMETHBIX pE3yJNbTAaTOB II0 OCBOCHHUIO 0053aTENBHOTO COJAEPIKaHUs,
YCTQHOBJICHHOTO  JIaHHOW NpPUMEpHOM  pabouell  HpOrpaMMoi, BBIIENIAIOT:  OCBOEHHBIC
00yYaromyMHUCs HayYHbIe 3HAHHSI, yMEHUS U CIIOCOOBI IEHCTBUH, crieupHUecKue sl IpeIMETHOM
obnact «XUMHS», BHIBI JCSITEIBHOCTH MO IMOJYYECHHIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalluy,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYAIUSX.

K koHmy oOyuenuss B 9 kmacce y oOyuwaromierocss Oyay chOpMHUPOBAHBI CIETYIOIINE
MpPEeIMETHBIC PE3YIbTAThI IO XUMUH:

— PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUI JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHUOH, AaHHMOH, IIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, BaJCHTHOCT,
NEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHHS, XUMUYECKas peaKusl, XUMUUECKas CBSI3b, TEIJIOBOM
3pdexT peakuuu, MOJb, MOJSIPHBIA 00BEM, PpacTBOp, DIEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJIEKTPOJIUTUYECKAs JTUCCOIMAIINSA, PEAKIMH HOHHOTO OOMEHa, KaTaliu3aTrop, XHMHUYECKOe
paBHOBecue, oOpatumMble U HEOOpaTUMBbIE PEaKLUHU, OKUCIUTEIbHOBOCCTAHOBUTEIBHBIC PEAKIHH,
OKHCIIUTEb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAaHOBJCHHE, AaJUIOTPONHUs, aM(OTEPHOCTS,
XUMHUECKasl CBsA3b (KOBAJIEHTHAs, HOHHAs, METAJILIMYECKasl), KpUCTAJUINYECKasl peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XMMHUUECKON peaKLMU, IPEAeNbHO fonycTuMas koHueHTpanus (I11K)
BEILECTBA;

— WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHMX MOHSITHH U NPUMEHSATHITH
MIOHSITHS IIPU ONMCAHUM BEILECTB U UX IIPEBPALICHMUI;

— UCTOJIb30BAaTh XHUMHUYECKYI0O CHMBOJIUKY Ul COCTaBJICHHS (OPMYN BEIIECTB M
YPaBHEHUN XMMHUYECKUX PEaKIUH;

— ONpEAEIATh BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKHX D3JEMEHTOB B
COCIMHEHMAX pPa3IMYHOIO COCTaBa, IPUHAUICKHOCTb BELIECTB K OIPEACIEHHOMY Kiaccy
COeAMHEHUI 1o (opmysiam, BUA XUMHUYECKOH CBS3M (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPTraHNYECKUX COCIMHEHUSX, 3aps] MOHA 0 XUMHUYECKOW (opMyIie, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSIUHEHHUM, TUIl KPUCTATNINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

- packpsiBaTh cMmbich [lepuoauueckoro 3akona JI.JM. MenaeneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh M XapaKTepH30BaTh TabnuuHyio (opmy I[lepronndeckoit cucTembl



XMMHAYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «rJIaBHas mnoArpymmna (Arpynma)» U «1mododHas
noarpymnna (brpynma)y, maneie u 0obIINE TEPUOBI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE HMEIOTCS
B TEPHOAMYECKON TaOIMIlEe, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsiz AApa, OOIIEe YUCIIO SJIEKTPOHOB M paclpeieeHue UX MO AIEKTPOHHBIM
CJI0SIM), OOBSICHATDH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHHI B
IIpezeIiax MajiblX IIEPUOJOB U IIIaBHBIX IOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

— KIacCU(DUIUPOBaTh ~ XUMHYECKHE  JIJIEMEHTHI, HEOpPraHMYeCKHe  BEIIECTBa,
XUMHMUYECKHE peakluy (10 YMCIy M COCTaBY yYacTBYIOUIMX B pEaKLUU BELIECTB, 110 TEINIOBOMY
3¢ pexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHUYECKUX AJIEMEHTOB);

— XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M Crenu(pUUecKue XHUMHUYECKHE CBOHCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPXKAAs ONMCAHUE NPUMEpPaMU MOJECKYJSIPHBIX U HOHHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

- COCTABJIAITh YPABHEHUS DJICKTPOJIMTUYECKOU TUCCOLMALIMY KUCIIOT, IIEJI0UEH U COJIEH,
MOJHBIE M COKpalléHHBIC YpaBHEHHMsS pEaKIMi HMOHHOTO OOMEHAa, YpaBHEHHs pPEaKIUH,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE N'€HETUYECKON CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

— PacCKpbIBaTh CYLIHOCTb OKHCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKLHUKA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca ATHX peaKIuii;

— IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOZMOXHOCTHU
IIPOTEKAaHUsI XMMUUECKUX MPEBPAIIECHUI B PA3INYHBIX YCIOBHSIX;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JOJTI0 XUMHUYECKOT0 3JIeMEeHTa 1o (popMylie COeMHEHUS, MacCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM pPEaKIUu;

— CIIEZIOBAaTh IpaBHJaM IIOJIb30BAaHUS XMMHUYECKOM TMOCYIOH M J1a0opaTOpHBIM
000pyI0BaHUEM, a TAKXKE MTPaBHIaM OOPALICHHUS C BEILIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMHU I10
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJIyYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U yIJIEKUCIIOro Irasa);

— IIPOBOJUTH PEAKLIMH, ITOATBEPKAAIOIINE KAYECTBEHHBII COCTAB Pa3JINYHbIX BEIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOPUAOpOMHUI, MOAMM, KapOoHat, ¢ocdar, cuimkar, cyibdar,
TMUIPOKCUIMOHBI, KATHOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

— IIPUMEHATH OCHOBHBIE OIIEPALIMUA MBICIUTEIBLHON NEATEIbHOCTH — aHAIU3 U CHHTES,
CpaBHEHHE, O0000IEHHe, CHUCTEMAaTH3alllio, BBIABICHHE NPUYMHHOCICICTBEHHBIX CBSI3€H — IS
U3Y4YEHUs1 CBOMCTB BEIECTB U XMUMHUYECKUX PEAKLMM, ECTECTBEHHOHAY4YHbIC METOMbI MO3HAHUSA —
HaOJI0IeHNE, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHbIM U MBICIEHHBIN).

Conep:xanue y4eOHOro npeamera

Paznea 1. IloBTOpeHue u 0000111eHNe 3HAHMIA.

[Tepuoanueckuit 3aKOH. [Tepuonnueckas CHUCTEMA XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XMMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX NEPUOJIOB, KalMsl, KaJIbLMS U MX COCAMHEHUH B COOTBETCTBUHU C
MOJIOXKEHUEM 31eMeHTOB B [leproinueckoii cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BeniecTBa: BHUABI XHMHUYECKOM CBSI3U. THUNBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOVCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKY U BUIA XUMUYECKOU CBS3H.



Knaccuukanuss u HOMEHKJIAaTypa HEOPTaHMYECKHX BEIIECTB (MEXAyHapoaHas |
TpUBUAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IM4HbBIM Kjlaccam
HEOPraHUUYECKUX COECAMHEHHM, TEHETUYECKAs CBSA3b HEOPraHUUECKHUX BEIIECTB.

Paznen 2. Crexuomerpusi. KoninyecTBeHHbIE OTHOLIEHUS] B XUMMHU.
Mounb — equHUIA KOM4YecTBa BeniecTBa. Yuciao ABoraapo. MoisipHas macca.
3akoH ABorazpo. MonsipHblii 00beM raza. HopmanbHbie 1 cTaHAApPTHBIE YCIOBHUSI.

Pacuets o YPaBHCHUAM peaKuHﬁ. Breraucnenue MacCcChI, 00BeMa MM KOJIUYECTBA BCIICCTBA
II0 M3BECTHOM Macce, 061>eMy HJIN KOJIMYCCTBY BCHICCTBA OJHOI'0 M3 PCArCcHTOB HJIM IMPOAYKTOB.
PacueTsl 00bEMHBIX OTHOLIEHUH ra30B B XUMHYECKUX pCaKknuix. Brraucnenune KomuecTBa MOJICKYIJI
10 U3BCCTHOMY KOJIMYCCTBY BCHICCTBA.

Jlemoncmpayuu.

IToka3 HEKOTOPBIX COEIMHEHUI KOJIMYECTBOM BelecTBa | Moib. JleMoHCTpaius MOJISIpHOTIO
o0beMa UIeabHOTO Trasa.

Pa3znen 3. Xumuueckasi peakiusi.

Knaccugukanus XuMUYECKUX peakuil Mo pa3iuyHbBIM MpU3HAKaM (110 YUCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKLUHU BELIECTB, [0 TEIIOBOMY 3(p(eKTy, M0 NU3MEHEHHUIO CTENICHEH OKHCIICHUS
XMMUYECKHUX AJIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). IK30- U SHAOTEPMUUECKUE
peakuyu, TepPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTne 0 ckopocTH XUMH4Yeckod peakuuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XMMHAYECKHX peakiusx. [IoHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. [loHsrtue o
XMMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKOW PEaKIMH U TIOJI0KECHUE
XMUMHYECKOTO paBHOBECHSI.

OKHCIIMTEILHOBOCCTAHOBHUTEIIHLHBIE pcakuuu, BHGKTpOHHBIﬁ 0ajaHC OKHMCJIUTEIHHO-
BOCCTAaHOBUTEIBHOM pcaKknuu. CocraBnenue ypaBHeHI/Iﬁ OKHCJIHNTCIBbHOBOCCTAHOBUTCIBbHBIX
peaKLII/Iﬁ C UCIIOJIL30BAHUCM MCTOAA SJICKTPOHHOT'O Oananca.

Teopust AJIEKTPOIUTUUECKOW OUCCOLMALUU. DJIEKTPOIUTHI U HE IEKTpoJauThl. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOLMAIUH BEIIECTB C Pa3IMYHbIMU BUAAMHM XUMUYECKOW cBs3u. CTeneHb
nucconuanui. CUIbHbBIE U CIIa0bIe 3JICKTPOIUTHI.

Peakiun moHHOTO OOMeHa. YCIOBHS NMPOTEKAaHHUs PEaKUWii MOHHOTO OOMEHa, MOJHBIE U
COKpalI€HHbIE HMOHHBbIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM M coJiell B CBETe
NpeJCTaBICHUN 00 AIIEKTPOIUTHIECKOH nucconmanuu. KauecTBeHHbIE peakiiui Ha oHbI. [loHATHE
O TUJIPOJIU3E COJIEN.

Jlemoncmpayuu.

DJIEKTPONPOBOIHOCTh BOJbI U BOJHBIX PACTBOPOB Pa3IMYHBIX coequHeHul. OnpeneracHue
KHCJIOTHOCTH CpE€llbl TNpH TMOMOIIM YHHMBEpCAJIbHOro HHAMKaTopa U pH-merpa. Paznoxxenue
IUXpoMaTta aMMOHUS («BYJIKaH»). MeTHO-IIMHKOBBINA TalbBAaHUYECKUN AJIEMEHT. JIEKTPOJIU3
BOAHOTO pactBopa Opomuaa meau(ll). Dx3oTepMuUUecKne U SHIOTEPMUUECKHIE PEaKINH (TOpeHue
Marausi, pa3joKeHNe Malaxurta). BiusHue pa3nuuHbix (aKTOpOB (TeMrepaTypa, KOHIEHTPAIIUS,
CTENEHb W3MEJIbUYEHUSI TBEPJOrO BEUIECTBA) HA CKOPOCTh B3aUMOJCUCTBUS IIMHKA C COJISTHOU
KHUCJIOTOM.



Jlabopamopnuie onvimul.

N3yuenue 31eKTpOnpOBOJHOCTH PAaCTBOPOB M JBUXKEHHUS HMOHOB B DJIEKTPUUECKOM IIOJIE.
CpaBHeHHME OKpaCKH MHIUKATOPOB B pa3HbIX cpedax. OnpeneneHrne KUCIOTHOCTU cpenbl. Peakiuu
oOMeHa B pacTBOpax JIEKTPoNuTOB. [uaponus coneil. OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIE
peaKkiuu.

Pa3znea 4. HemeTasibl.

ITomoxxenue HEMCTAJIJIOB B HGpHOL[H‘-IGCKOfI CHUCTEMC XUMHNYCCKUX 3JIEMCHTOB
JL.U. MenneneeBa. OCOOEHHOCTH 3JIEKTPOHHOTO CTpoeHHs HemeTauioB. OOmue CcBoicTBa
HEMCTAJIJIIOB.

OO6mmas xapakTepucTika rajioreHoB. OCOOEHHOCTH CTPOCHHSI AaTOMOB, XapaKTePHBIE CTETICHU
okucienus. CtpoeHrne u (U3MUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XHUMUYECKUE
CBOMCTBa Ha IMpuMepe XJjopa (B3auMOJCHCTBHE C MeETaNIaMHM, HEMETaJJIaMH, IIeJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIOTAa, XUMHYECKUE CBOWCTBA, MOJIydeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa W XJIOPOBOAOPOZA HAa OpPraHU3M 4YeloBeKa. BaxkHedmume XJIOpUIbl U MX HAXOXKICHHE B
MPUPOJE.

OO6mas xapakrtepuctuka sneMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u (pu3ndecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJITIOTPOIHbIE
MOTUGUKAIIMM KHUCIOpPOAAa W cepbhl. XHMMHUYECKHE CBoOicTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
¢usnueckue U XUMUYECKHe CBOicTBa. OKCHABI Cephbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucioTa, GU3NUECKUE U XUMUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENs KIacca KUCIOT
u crneuupuyeckue). XUMUYECKHE PEAKIMH, JIeKallde B OCHOBE IPOMBIIUIEHHOIO crocoda
noJiydyeHus: cepHoi kucnotel. [Ipumenenue. Conn cepHON KHUCIIOTBI, KAUECTBEHHAsl peaklus Ha
cynbdarnon. Haxoxxnaenue ceppl W e€ COeIMHEHMH B TpupoAe. XHUMHUYECKOE 3arps3HEHUE
OKpY’KaroIllel Cpelibl COEAUHEHUSMHU cepbl (KUCIOTHBIE JOKIH, 3arpsI3HEHNE BO3yXa U BOJOEMOB),
CIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmast xapakTepucTuka 5>1eMeHTOB VArpynmbsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Mpupoje, (pU3HMUECKue U XMMUYecKHe cBoiicTBa. KpyroBopot
a3oTa B MpHpoJie. AMMHAK, €ro (U3MUECKUEe U XUMUYECKHUE CBOMCTBA, MOJTYYCHUE U IPUMEHEHUE.
Conu aMMOHUS, UX (PU3UYECKUE U XUMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ ToTy4YeHue, GU3nIecKre 1 XMMUIeCcKre CBOicTBa (00mme KaKk
NPEJCTaBUTEINS KiIacca KUCIIOT U crienududeckue). VMcrnonp30BaHle HUTPATOB U COJIE aMMOHHUS B
KayecTBE MMHEPAJBbHBIX yJHOOpeHuil. XuMHYecKoe 3arpsa3HEHHE OKpYyXKawomel  cpeisl
COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKAH, 3arPsI3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB).

®ocdop, amnorponHsie Moaupukanun (ocdopa, GU3NUECKUEe M XUMUYECKHE CBOWCTBA.
Oxcun docdopa(V) u dochopHas kucnora, Gpu3MUeckrne M XUMHUYECKHAE CBOWCTBA, MOJydYEHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

OO6mas xapakrepuctuka »3jeMeHToB I[VArpynmsl. OcoOEHHOCTH CTpPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amioTponHble MOIUGHUKAIMM, PaclpoCTpaHEeHHEe B HpUpoze, (pusmueckue u
XUMHYecKHne cBoicTBa. Aacop6uus. KpyroBopor yriepoga B mpupoae. OKcHIbl yriepoaa, MX



¢u3nvecKkre U XMMUYECKHUE CBOWCTBA, JCHCTBHE HA KUBBIE OPraHNU3MBI, ITOJyYeHHE U IPUMEHEHHUE.
DKOJIOTHYECKHEe TpPOoOJIeMbl, CBsi3aHHBIE ¢ OkcuaoMm yraepoaa(lV), rumore3a rinobaibHOTO
MOTEIUICHUS KIMMarta, MapHUKOBBIA 3¢ ¢dekT. YrompHas kuciaora U e€ coiu, uX (QU3UYEcKue u
XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHATHOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIUICHHOCTH U CETBCKOM XO3SHCTBE.

Kpemuuii, ero ¢Qusudeckne W XUMHYECKHE CBOWCTBA, TIONY4YCHHE U MPUMECHECHHUE.
Coenunenus kpemHus B npupoze. Obmue npeacraBneHus 06 okcune kpemuus(IV) u kpeMHueBoit
kucnore. CHIMKATBl, UX WUCIOJIb30BAaHUE B OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BaxHeime
CTpOUTENbHBIE MaTepuajbl: KepamHKa, CTEKJIOo, IIeMEeHT, OeToH, xene300eToH. [IpoGmembl
0€301MacHOTO HCIIOIH30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Jlemoncmpayuu.

OO0pa3iipl MPOCTHIX BEIIECTB HeMeTauIoB. [lomydyeHne xnopa U u3ydeHrue CBOMCTB XJIOPHOM
Bozbl. ['openue ¢docdopa u cypsmsl B xsope. KaduecTBeHHas peakiys Ha XJIOpUA-MOHBL. Peakuus
COEMHEHMS cepbl U kene3a. [lomydeHue cepoBomopoaa U €ro ropeHue Ha Bosayxe. OcaxiaeHue
cynbunoB MetayuioB. [lomyuenue cepuHucroro rasa. KadecTBeHHast peakiys Ha CEpPHUCTBHIN ras.
JlelicTBUE KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha Meab M caxapo3y. OOyriimBaHUE JIyYUHKU
KOHIICHTPUPOBAHHON CEpHOI KucioToil. PacTBopeHne amMuaka B Boje («AMMHAYHBIA (OHTAHY).
[TomyyeHne aMMuaka U3 XJI0pUJa aMMOHUS U €ro B3aMMOJICHCTBHE C XJIOpOoBOAOpoaAoM («/Ibim 6e3
orus»). BzammopeiictBue Memu C pa30aBICHHONW U KOHIICHTPUPOBAHHOW a30THOW KHCIOTOMH.
BsaumoneiictBue gpochopHOro aHruapuaa ¢ BoAoH. 3HAKOMCTBO C KPUCTAITMUECKUMH PEIIeTKaMU
rpaduTa u anMasza. [lornomeHre akTHBUPOBAHHBIM YTJIEM ra30B M BELIECTB, PACTBOPEHHBIX B BOJIE.
OcaxxJieHne KpeMHHEBON KHUCIIOThI U3 pacTBOpPA CHIIMKATA.

Jlabopamopnule onvimul.

29(6). KauecTBeHHblE peakMy Ha coysiHy0 KUciaoTy. 30(7). BeiTecHeHue rajoreHoB apyr
apyra u3 pactBopos coiieil. 31 (8). M3yuenue cBoilcTB cepHoit kucnoTsl. 32 (9). 3yueHne cBONCTB
BOJIHOTO pacTBOopa amMmuaka. 33(10). Mzydenue cBoiicTB pacTBopa KapOOHATa HATPUSI.

Paznen 5. Merayibl.

OO01ast XapaKTepucTUKa XMMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TTOJIOKEHUS
B Ilepuonnueckoin cucreme xumuyeckux diaeMeHTOB J[.M. MenneneeBa M CTpOEHUsS aTOMOB.
CrpoeHue MerauioB. Merauinyeckass CBSI3b M METaJUIMYECKas KPUCTAUIMYECKAs PELIETKA.
DNEKTPOXUMHUECKUN Psii HAPSDKEHUH MeTaiuioB. OU3ndecKre U XMMUUYECKHUE CBOMCTBA METAJLIIOB.
OOmue crocoObl monydeHus: mMetamioB. [IoHATHE O KOPpPO3MM METAaUIOB, OCHOBHBIE CIIOCOOBI
3alIUThI UX OT KOppo3un. CIuiaBsl (CTalb, YyTyH, TIOPATIOMUHHNA, OPOH32) U UX IPUMEHEHHUE B OBITY
Y IIPOMBIIUICHHOCTH.

[Ilenounble MeTaibl: MOJOXKEHUME B llepuoguyeckoil cHUCTEME XMMHUYECKUX BJIEMEHTOB
J.. MenneneeBa, CTpOCHHE UX aTOMOB, HAaXOXJAEeHHE B Ipupone. PH3ndecKkue U XUMUYECKHE
CBOWcTBa (Ha mpuMepe Hatpus U Kanus). OKCHIBI ¥ THAPOKCHUIBI HaTpus u Kanus. [IpuMenenue
IIEJI0OYHBIX METAJJIOB M UX COCIUHEHMI.

[Il€noyHo3eMeNnbHBIE METAIUIBI MATHUM U KaJIbLUI: TOJ0KeHUe B llepuoanueckoi cucreme
xuMHuueckux dneMeHToB JI.M. MeHneneeBa, CTpO€HHME HMX AaTOMOB, HAaxO0XJACHUE B NPHUPOJE.
du3nYecKre U XMMUYECKUE CBOMCTBA MarHusl M Kajbplis. Baxkuelime coefuHeHNs KaabIns (OKCHU/I,
THIPOKCHU, cOH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.



AmoMuHuii: nonoxeHue B llepuomnueckoil cucreMe  XMMHMYECKHUX — 3JIEMEHTOB
J.. Menneneea, CTpOeHHE aTOMa, HaXOXKAeHUE B Ipupoje. Gusndyeckue U XMMUYECKUE CBOMCTBA
aoMUHUS. AM(pOTEpHbIE CBOICTBA OKCHJIA M THIPOKCHIA AITIOMUHUS.

Kenezo. Munepansl sxene3a. PuU3nuecKMe W XUMUYECKHE CBOMCTBa (B3aMMOCHCTBUE
C KUCTIOPOAOM, KucimoTamu, xjiopom). Coenunenus xkenesa(ll) u xeneza(lll) u ux cBoiicTBa: OKCUIBL,
runpokcuabl U conu. KauectBeHHast peakuus Ha uoH xene3a(lll). YyryH u cranp — BaxHeumue
CIUIaBBI JKeJIe3a. 3aKajleHHas U OTHylleHHas cTainb. Kopposus xkenesa.

Jlemoncmpayuu.

Konnekuus npocTeix BeniecTs — MeTalioB. «CaTypHOBO AepeBo» (B3aMMOJEHCTBHIE LIMHKA C
pacTBopoM HuTpara cBHHLA). Kosulekuusl Ba)kHEHIIMX MHUHEpPAJIOB MeTauloB. BoccraHoBieHue
okcuna xenesa(lll) anromunnem. B3aumoneiictBue HaTpus U Kaublus ¢ Bogol. ['openue HaTpus B
xJjiope. OKpaliBaHUe IUIaMEHHU COJIIMU HaTpus U KanbLus. Komutekuust « AJIIOMUHUN U €70 CILIABbI».
B3aumopeiicTBue alroMUHMS C BOJIOM, pacTBOpaMu KHcoT U menodeit. Komnekus «Keneso u ero
cruiaBbly. Ilomyuenue enesHoro Kynopoca pacTBOPEHHEM jKelle3a B cepHOM Kuciore. OKUcIeHne
runpokcuna xene3a(ll) na Bozayxe. Kopposus xenesa.

Jlabopamopnuie onvimal.

duznueckue cBoiicTBa MeTamioB. CBOMCTBA THIPOKCHIA HATPHUSL.

Pa3nes 6. O000menne cBeeHnii 00 31eMEHTAX U HEOPTraHMYECKHUX BellecTBax.

3aKOHOM€pHOCTI/I M3MEHEHHMS CBOMCTB DJJIEMECHTOB U MMPOCThIX BCHICCTB B TJIABHBIX
noarpymnmnax v B MaJlbIX INEpuUoaax. 3aKOHOMepHOCTI/I M3MEHEHHS CBONCTB CJIOXKHBIX COGI[I/IHCHI/Iﬁ
9JICMCHTOB — BBICHINX OKCUIAOB U THAPOKCHUIAOB, JICTYUUX BOJOPOJHBIX COCHHHeHHﬁ.

Jlemoncmpayuu.
OO0pa3ipl TPOCTHIX BEIIECTB — METAIOB M HEMETAJUIOB 2-TO U 3-TO MIEPUOJIOB.
Jlabopamopnuie onvimal.

CpaBHeHI/Ie KHCJIOTHO-OCHOBHBIX CBOMCTB BOOOPOJHBIX COGILI/IHGHI/Iﬁ HEMCTAJJIOB.

Pa3nen 7. HauanbHble cBeleHHs 00 OPraHM4YeCKHUX COeUHEHUSIX.

[Tonsatue 00 opranmdeckoil xumuu. [IpHuMHBI MHOTOOOpa3usi OPraHMYECKUX BEIIECTB.
Crpoenue opranndeckux Bemiects. M3omepus. Knaccuukaius opraHMuecKux BEIIecTs.

YrieBoaopo sl (MEeTaH, 3TaH, MporaH, 0yTaH, STUJICH U alleTUJICH): CBOWCTBA U IPUMEHEHHE.
[TpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN Ta3, He(PTh, yTob.

Kucnoponoconepxkamue  opranudeckue  BemectBa. CrnupTel  (METaHON,  3TaHOI,
STUJICHTIIMKOJb, TJIMIEPUH): CBOHCTBA © mpuMeHeHHe. KapOoHOBBIE KHUCIOTHI (YKCyCHas,
cTeapuHoOBasi, ojienHoBast). Kupbl. YTieBosl (IJII0KO3a, Kpaxmall, LEJUI0103a). AMUHOKUCIOTHI
(aMMHOYKCYyCHas KucoTa). benku.

Jlabopamopnuie onvimol.

N3yueHne CBOMCTB YKCYCHOM KHUCIIOTBI.

Paspnen 8. Xumus u oxkpy:xamomas cpeaa.



HoBble Marepuanbl U TexHOJOrMU. BemiectBa W Marepualibl B IOBCEAHEBHOW KU3HU
qeloBeKa. XUMUS U 310poBbe. be3omacHoe Ncoap30BaHUE BEIIECTB M XUMUYECKUX PEAKIIU B OBITY.
[lepBast momolIlb NpU XUMHUUECKUX OKOTaX M OTpaBiieHUsX. OCHOBBI 3KOJOTUUECKOU TPAMOTHOCTH.
XUMHUUECKOE 3arpsi3HEHUE OKPY KaIoIIeH cpeibl (peaenbHas A0MyCTUMasi KOHIIEHTPALHs BEIleCTB
— ITJIK). Ponb XuiMu# B pEIICHUN YKOJIOTUYECKUX MPOOITIEM.

[TpupoaHble UCTOYHUKU YITIEBOJOPOJOB (YroJib, MPUPOIHBIN Ta3, HE(Th), MPOAYKTHl HUX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

Jlemoncmpayuu.

O0pa3noB MaTepuanoB (CTEKIIO, CIUIaBBl METAJIOB, TOJUMEPHBIE MATEPUAIIHI).



TemaTnueckoe NJIAHMPOBaHHME Y4eOHOT0 MpeAMeTa

Koa-Bo ak.
Pa3znen / Tema Pexomenayemslit JOP
4acoB
Pa3nen 1. [loBTopenue u 4 https://lesson.academy-
00001IeHNe 3HAHN I content.myschool.edu.ru/04/09
Pa3nen 2. Crexuomerpus.
KoJn4yecTBeHHLIC OTHOIIIEHNS B 8
XUMHH
Tema 2.1. Mounb, MonsipHas Macca, ) https://lesson.academy-
pacueTsl Mo XUMHUECKOi hopmyie content.myschool.edu.ru/04/09
Tema 2.2. 3akon ABorajpo. ) https://lesson.academy-
OTHOCUTENBHAA [UIOTHOCTD I'a30B content.myschool.edu.ru/04/09
Tema 2.3. PacueTsl 110 ypaBHEHHUIO https://lesson.academy-
4
peakuuu content.myschool.edu.ru/04/09
Pa3pnen 3. Xumuueckas peakuus 14
Tema 3.1. Teopus ) https://lesson.academy-
JIEKTPOIUTUYECKON TUCCOIUAIINN content.myschool.edu.ru/04/09
Tema 3.2. KucioTHOCTb Cpeibl. ) https://lesson.academy-
WNupukaropsl content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 3.3. KauecTBEeHHBIE pEAKIIUN 2
peartt content.myschool.edu.ru/04/09
Tema 3.4. OKUCIUTEILHO- ) https://lesson.academy-
BOCCTAHOBUTEJIbHBIE PEAKIIUN content.myschool.edu.ru/04/09
Tema 3.5. [anpBaHnueCcKiie
) https://lesson.academy-
DJIEMCHTEI 1 aKKYMVYIIATOPLI.
yMy p content.myschool.edu.ru/04/09
OnexTpoau3
TeMma 3.6. DieMeHTHI XUMAYECKOM
oi ) https://lesson.academy-
TCPMOINHAMHWKHN U XUMHNUYCCKOU
pMOAL content.myschool.edu.ru/04/09
KHHCTUKHU
Tema 3.7. Knaccuduxarnms ) https://lesson.academy-
XUMHUYECKHX peakuit content.myschool.edu.ru/04/09
Pa3nea 4. HemeTa bl 24
Tema 4.1. 'anorens! u ux https://lesson.academy-
4
COETUHEHNS content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.2. Cepa u ee coeTUHEHUSI 6
p A content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.3. A30T U ero coeIUHEHUI 6
A content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 4.4. Dochop u ero coeTuHEHUS 2
(op A content.myschool.edu.ru/04/09
Tema 4.5. Yraepon u ero https://lesson.academy-
2
COEIUHEHNS content.myschool.edu.ru/04/09
Tema 4.6. Kpemunii u ero ) https://lesson.academy-

COCOUHCHUA

content.myschool.edu.ru/04/09



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

https://lesson.academy-

Tema 4.7. O6obmenne caoricTs 2 content.myschool.edu.ru/04/09
Pa3gea 5. MeTaniasl 10
Tema 5.1. O0Omme cBolicTBa ) https://lesson.academy-
MeTaiuioB. CrijiaBbl content.myschool.edu.ru/04/09
https://lesson.academy-
Tema 3.2 lenounie MeTan B! 2 content.myschool.edu.ru/04/09
. https://lesson.academy-
Tema 5.3. Merautel BTOpoi rpymmet 2 content.myschool.edu.ru/04/09
. https://lesson.academy-
Tema 5.4. Amovmsnii 2 content.myschool.edu.ru/04/09
https://lesson.academy-
Tema S.5. Kexeso 2 content.myschool.edu.ru/04/09
Paznen 6. O00011eHue cBeaeHUii 00
3JIeMEHTaX H HEOPTraHMYeCKUX 2 hitps:/lesson.academy-
content.myschool.edu.ru/04/09
BelllecTBax
Pa3nen 7. HauaabHble cBeleHHsI 00 4 https://lesson.academy-
OPraHHYeCKHX COeNHEHHAX content.myschool.edu.ru/04/09
Pa3nen 8. Xumus u okpy:kamomas https://lesson.academy-
2
cpena content.myschool.edu.ru/04/09
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