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IMOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs COCTaBJI€HA HA OCHOBE
TpeOoOBaHUIl K pe3yapTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
oOuiero obpaszoBanus, npexacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE (enepanbHOU
pabodeil mporpaMMBbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIIIMU IPETOJaBaHusl yueOHOro IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHmu3anusax Poccuiickoit deaepanmm.

[IporpaMmma 1o XumMuM JMa€T MPEACTABIEHUE O LENsIX, OOIIeW CTpareruu oO0ydeHws,
BOCIIUTAHUS W Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMU Yy4yeOHOTO NpeIMeTa, yCTaHaBIMBAET
o0s3aTenpHOE IPEIMETHOE COJEpKAHUE, MPelyCMaTpUBaeT paclpeesieHne ero mo Kiaccam u
CTPYKTYpPUPOBAHUE I10 pa3jiejaM U TeMaM MPOrpaMMbl [0 XMMUH, OIPEAEIseT KOJINUYECTBEHHbIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COACPNKAHUSA, PEKOMEHAYEMYI IOCJIEI0BATEIbHOCTh
W3YYCHUS XUMUU C YUYETOM MEKIPESIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, OnpeaessieT BO3SMOKHOCTH TpeaAMeTa JUIs
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl HA
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHUI K pe3yibTaTaM 00y4eHHS XUMUU
Ha YypOBHE LE€Jeil H3ydeHHs] MpeaMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-IIO3HABaTEIbHON
JESATEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIEpIKaHuUs.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH 11 (JOPMHUPOBAHUSI MUPOBO33PEHHUS 00Yy4arOIIEerocs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMHUpyEeMble XUMUEH
MPEACTABJICHHS O B3aUMOIPEBPAILICHUIX YHEPTUU U 00 SBOJIIOIIMH BEIIECTB B MPUPOJIE, O MYTAX
pemieHus TI00ANBHBIX TPOOJIEM YCTOWYUBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOI U IKOJIOTHUECKO 0e30M1acHOCTH, TPOOIEeM 3PaBOOXPAHECHHUSL.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH JJIsi caMopa3BUTHS W (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iei 1 QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHON  y4eOHON  NeATelNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIILCKAX YMEHHUH, HEOOXOMUMBIX KaK B IIOBCEJIHCBHOW JKHM3HH, TaK H B
npoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I[E€JIOCTHOTO
B3JI511a HAa €IMHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU
€CTECTBEHHO--HAYYHOH TPaMOTHOCTH 00yYarOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOIO OTHOIIEHUS K ©CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBJICHUs B OOYYCHHHM XUMHUHU OOECIICYMBAIOTCS CHEIU(UKON COMep KaHUS
y4eOHOro TpeaMeTa, KOTOPBIM SBISIETCS TEIarorTMYecKd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKW XMMUU Ha ONPEeIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPraHUYECKOW XMUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoAa K e€ uzydeHuro. ConaepxaHue CKIaJbIBACTCA W3 CHUCTEMbl MOHATHM O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHCTEMBI IOHATHH O XUMHUYEecKoW peakiuu. O0e 3T CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO TMPUHLMITY IOCJIEI0BATEIbHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETHYECKUX NPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 ANMEKTPOTUTUIECKON AUCCOIMAIINH BEIIECTB B PaCTBOPaX.

Teopernueckue 3HaHHS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU IIOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHA K JAPYroMmy,
BBIMOJHSAS (YHKIIUN OOBSICHEHUS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAaKTUYECKOI0 IPUMEHEHHUS U ITOJTYyYEHHUsI N3y4aeMbIX BEIIECCTB.

OcBoeHue MporpaMMbl MO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBJISIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
OPOUCXOAUT C MPHUBJICYCHUEM 3HAHUNW W3 paHEee M3YyYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «®dusuka. 7 Kiacey.

[Ipu n3yueHnn XUMHUHA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3a/lada yueOHOro IMpeaMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MIOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPHUOOILEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IIPU M3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLnid, B
GopMHpOBaHUM W pPa3BUTHM T[IO3HABATEIbHBIX YMEHHA M WX MNPUMEHEHHMH B Y4eOHO-
MI03HABATEIILHON U y4eOHO-HUCCIIE0BATEIBCKOM IEATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpallieHus C BeleCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Tpy M3yuyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
npUOOpesH TaKKe LeH, KaK:

— (opMupOBaHME MHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYHHUYECTBY, CaMOCTOSTEIHOMY TPHHITHIO DPEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIINMCS YCIIOBUSM KHU3HU;

— HaIpaBJICHHOCTh OOYYEeHHs] Ha CHCTEMaTH4ecKoe MpuoOIIeHrne OOydYaromuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABATEIIBHOW  JEATENBHOCTH, HAay4HbIM  METOJaM  IIO3HAaHWI,
(OpMHPYIOIIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieueHnue YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIM), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE U1 PA3IMYHBIX BUOB JESTEIbHOCTH;

— (opmupoBanue o0mel PyHKIMOHATBPHON H €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHClie YMEHHH OOBSCHATH M OLICHMBATDH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, MOJYYEHHbIE MPU H3IYYEHUU XHUMHUHU, NPUMEHATh HUX MpPH pEIIeHUH mpodiieM B
IIOBCEJHEBHOM )KU3HU U TPYAOBOU IEATEIBHOCTH;

— (hopMupoBaHue y 00YJarOMUXCs TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUSI IIEHHOCTH
XUMHUYECKHX 3HAHHWM A1 BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOErO 3J0POBbS M OKPYXKAKOIIEH HPUPOIHOU
Cpensbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODPY
npodusIs ¥ HAMIPaBJICHHOCTH JANbHEHUIIEro 00y4eHusl.



O61ee yucio 4yacoB, OTBEAEHHBIX ISl U3YYSHHs] XMMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBaHus, cocTaBisieT B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COJEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKIusi

[Tepuoanueckuii 3akoH. Ilepuoamueckas cucrema xumudeckux osaemeHtoB J[. U.
MengeneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajlus, KaJbLUs U UX COCIUHEHHM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leprondeckoii cucTeMe U CTpPOEHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJIBI XUMHUYECKOW CBSI3H. THUIBI KPUCTAIMYECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAINIMYECKON PEIIETKN U BUAA XUMUYECKON CBSA3H.

Knaccupukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYECKUX COENWHEHUH, TeHEeTUYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKUX peakUuil MO Pa3IMYHbIM MPHU3HAKaM (IO YUCIYy M COCTaBY
YYaCTBYIOIIMX B PpEaKIUH BEUIECTB, IO TEIIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJICHUS XUMUYECKUX JJIEMEHTOB, IO OOPAaTHMOCTH, IO YYacTHIO Karaiam3aTopa). DK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXHUMHUECKHUE YPABHEHUS.

[TonsiTe o ckopocTH xuMudeckoil peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusax. [lonstue o
karanuze. lloHdarne o XxumuueckoM paBHOBecHU. PaKTOpbI, BIMSIOIMIME HAa CKOPOCTh
XUMHUYECKON peaklMy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YPAaBHEHHMH OKHCIIHUTENIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 3IEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHH3M [HCCOIMAIlMM BEUIECTB C PA3IUYHBIMU BHJAAMU XHUMHUYECKOH CBS3H.
Crenenp aucconuanuy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuyu moHnHoro oomeHa. YcinoBHUsl NMPOTEKAHUS PEAKIM MOHHOrO OOMEHa, IMOJHbIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUN U COJEil B cBeTe
IPEJCTaBICHU 00 3IeKTPONUTHYECKOW aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W aiamasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIUu OT BO3JACHCTBUS pPa3IMYHBIX
(akTOpOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLiEcca JUCCOLUALUN
KHCIIOT, IIeJIoueH 1 cosei (BO3MOXKHO MCIOIb30BaHUE BUAECO MaTepUasoB), IPOBEACHHIE OMBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU MPOTEKAHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUN (FOpeHHE, peakluu pPas3oKEeHHs, COSAUHEHUs), PACIIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C TIOMOIIbI0 KAuyeCTBEHHBIX pEaklMi Ha HWOHBI, pEIIeHUe
9KCIIEPUMEHTAIBHBIX 3a7au.

HemeTauibl H HX coeJUHEHHSA

OOmast xapaktepucTuka TajsoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOr'CHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeETaIaMH, HeMeTalllaMH,



nienoyamu).  XuopoBoaopon. ConsiHas KUCIOTa, XHUMHYECKHE CBOWCTBA, IMOJIyYEHHE,
npuMeHeHue. JlelicTBue xJiopa U XJI0pOBOAOPOJa HAa OPraHK3M uyesloBeka. BaxHelue Xmopusl
U X HaXO0KJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka syeMeHTOB VIA-rpynmbel. OcoOGHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTenmeHu oKucieHus. CTpoeHue U (QU3NYECKHUE CBOWMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPONHbIE MOIUGUKALINKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBojiopoji, cTpoeHue, (GU3MYEeCKue M XHUMHUUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT W crhenuduyeckue). XUMHUYECKHUE peakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJydeHUs cepHoW Kuciothbl. I[Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyiabdar-uon. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpupoAe. XHUMHYECKOE 3arpsA3HEHHE OKpYyKawleld cpebl
COCTMHEHUSIMHU Cepbl (KUCIOTHBIE MOKIHU, 3arps3HEHHE BO3[AyXa U BOJIOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHHUSL.

OOmass xapakrepucTuka 371eMEeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHW OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpOJE, (U3NYECKHE W
XUMH4Yeckne cBorcTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero GuU3ndeckue U XUMHUECKUe
CBOICTBa, Moy4ueHue u npumeHeHne. Conu aMMOHHUS, UX (HU3HUECKUE U XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peaklys Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IOJy4EeHHUE,
¢u3nveckne W XUMHYECKHME CBOMCTBa (0OmIME Kak TPEACTAaBUTENs Kiacca KUCIOT |
cnenuduueckue). Mcnonp3oBaHue HHUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPATbHBIX
ynoOpeHuit. XuMHUYECKOE 3arpsi3HEHUE OKPYKaIOleH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIUPUKAITIH
docdopa, dusznueckue u xumudeckue cpoictBa. Okeun docdopa (V) u dochopnas kuciuora,
dusznueckue M XMMHUYECKHE CBOWCTBa, monyudeHue. Mcmonbp3zoBanue QocdaroB B KauecTBe
MUHEPATBHBIX YA0OPEHHUIA.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmsl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIC CTEIICHH OKUCIEHHS. YTJIEPO, AJTIOTPOIHbIE MOIU(UKAIIUH, PACIPOCTPAHEHUE B
npupojie, Gusnueckue U XuMH4Yeckue cBoicTBa. Axcopouusa. KpyroBopot yriepona B mpupoe.
Oxkcunspl yriaepoaa, ux (pU3NYECKUe U XUMUYECKHE CBOMCTBA, JCWCTBHUE HA JKUBBIE OPraHU3MBIL,
MOJTydYeHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriiepona (IV),
THIOTE3a TIIO0ATBHOTO TMOTEIUICHUS KIIMMara, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u eé
conmu, UX (pU3MUecKre M XMMUYECKUE CBOMCTBa, MONy4YeHHE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHaT-uoHbl.  Vcmonb3oBaHue  KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAaX KaK O COEIMHEHUSX yriepoiaa
(MeTaH, »TaH, OSTWIEH, AalleTWIECH, JTaHOJ, TJHUIEpPUH, YyKCycHas kuciuota). [Ipupoansie
HUCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPHUPOMAHBIN Ta3, HedTh), MPOAYKTHI UX mepepaboTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHSITHE 0 OMOIOTUYECKN BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — M HUX pOJU B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTraHNYECKUX COCTUHEHHI.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, MOJIy4YeHHE U MPUMEHEHHE.
CoenuHenus kpemHusi B mpupone. OOmmue mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHUEBOM kuciore. CUIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilue
CTPOUTENIbHbIE MaTepualbl: KepaMuKa, CTEKJIO, LeMEHT, OeToH, xkene300eToH. I[Ipobiembl
0€30MacHOT0 UCIOIb30BaHUS CTPOUTEIHHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HU.



Xumuueckuit Ikcnepumenm:

W3y4eHHE 00pa3loB HEOPTraHUYECKHX BEIISCTB, CBOMCTB COJITHOM KHCJIOTHI, MIPOBEICHUE
KAueCTBCHHBIX PEAKIUI Ha XJIOPUA-MOHBI M HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHWS, OIBITHI,
oTpakaromue (GU3NYECKUEe U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCIMHEHHUH (BO3MOXKHO
WCITOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJIGHHE C O0Opa3laMu XJIOPHAOB (TaJIOTCHUIOB),
O3HaKOMJICHHEe ¢ oOpasmamMu cepbl M €€ COeOUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAONIOJEHHE Tpollecca OOyrJMBaHWsS  caxapa TOJa  JICHCTBHUEM
KOHIICHTPUPOBAHHON CEpHOM KUCIOTHI, U3y4YeHHE XUMHUYECKUX CBOWMCTB pa30aBICHHOW CEpHOMN
KHUCJIOTHI, TIPOBEJICHUE KaueCTBEHHOH peakiuu Ha cyib(paT-uOH U HaAONOJIeHUEe MpH3HaKa eé
MPOTEKaHUs, 0O3HAKOMJICHHE C (DM3MYECKMMH CBOMCTBaAMHU a3oTa, gocdopa M MX COeTUHEHUI
(BO3MOKHO HCITOJIb30BaHKE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YI0OpEHHIA,
MoJlyuyeHue, coOupaHue, pacro3HaBaHHWE M HW3YYEHHE CBOICTB aMMHaka, IPOBEACHUE
KauyeCTBEHHBIX PEaKIiil Ha HOH aMMOHHUA U (pocdaT-uOH U U3yUeHHEe MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHOM a30THOM KMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HW3y4YEHUE MOJEIEeH KpPUCTAUIMUECKUX pemeéToK anMasa, Trpadura,
dynnepeHa, 03HaKOMIIEHHE C MPOIECCOM aJCOPOIIMU PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yraéM M YCTPOMCTBOM MpPOTHBOrasa, IMoJydyeHue, coOMpaHue, paclio3HaBaHUE U U3YyYCHHUE
CBOICTB yIJIEKUCIIOrO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peaklUii Ha KapOOHAT U CHUIIMKAT-UOHBI
M W3y4YCHUE TPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHME C MPOAYKUHUEH CHIMKATHOMN
MIPOMBIIUIEHHOCTH, PEUIEHUE AKCIEPUMEHTAIBHBIX 3aJ1ad Mo TeMe «BaxHeiune HemeTambl 1
UX COCIMHCHUS.

MeTajiibl M HX COeIMHEHHS

OO6mas xapakTEepUCTHKA XWMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBaHUU UX
nosnoxxeHus B [lepuonuueckoit cucteMe xumudeckux snementoB Jl. M. MenaeneeBa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTrainueckass CBsi3b M METAJUIMYECKas KpHUCTaIMYecKas
pemérka. ODJIEKTPOXUMUYECKUN Pl HanpsDKEHUM MeTauioB. DU3MYECKHME W XUMHYECKHE
cBoiicTBa MeTayuioB. OOmMe CrocoObl MOMy4YeHHs] MeTAIIOB. [IOHATHE O KOPPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[llenounbie MeTauibl: TTooxkeHue B [lepuonnueckoit cucteMe XMMUYECKUX 3eMeHTOB [1.
H. MenneneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B npupoje. PU3NYECKUEe U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHUH.

[[lenouHo3emMenpHbICE METAUIbl MarHuii W KajlblMi: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupojae. PU3NYeCKUe U XMMHYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxkHenmume coeauHEHUs
KanbIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHH .

AntoMuHuit: nionoxkeHue B llepumoamdeckoin cucteMe Xumudeckux sjemeHToB . .
MenpeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Ipupoac. PU3MUYECKHE U XUMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH A ATFOMHHHS.

Kenezo: mnonoxenue B Ilepuoanueckoit cucteMe xumuuyeckux osiementoB JI. U.
MenpeneeBa, CTpO€HHE aTOMa, HaXOXAeHUE B Npupoae. Pu3ndecKkrue U XMMHUYECKUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuapl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuit Ikcnepumenm:



O3HaKOMJIEHHE ¢ OOpa3llaMH METaVIOB U CIUIaBOB, UX (U3UYECKUMHU CBONCTBAaMHU,
U3YyYEHUE pE3yJbTaTOB KOPPO3UM METAJJIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUJA KAJIbIUs U HATpUs C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBOMHCTB >KECTKOM BOJBI, Ipollecca TOPEeHHs dKeie3a B
KUCIOpo/e  (BO3MOXHO  HCIOJb30BaHHWE  BUAEOMATEPUATOB), IMPU3HAKOB  HIPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MarHUs, KaJblHs, aJIOMUHUSA, IIMHKa, *kene3a (II) u xenesa
(III), meau (II), HaOmroieHNE W ONMMCAHUE IPOLIECCOB OKPALIMBAHUS IJIAMEHU MOHAMH HaTpus,
KaJIus U KaJbLuUs (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIe0BaHUE aM(pOTEPHbIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH/IA LINHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHelIne MeTauIbl U UX COEAMHEHUS».

XuMus U OKpyKaloIas cpeia

BemecTBa n MaTepuainsl B IOBCEIHEBHOM KM3HU YeEJIOBEKa. be3onmacHoe MCIONb30BaHKUE
BEIIECTB M XUMMYECKMX peakuuil B ObiTy. IlepBasg momomp Hpu XHMHYECKHX OXKOTax M
OTPABJICHHUSIX.

XHMHYECKOE 3arpsA3HEHHE OKpY)Karollel cpefibl (MpeaebHas JOMyCTUMAasi KOHLIEHTPALUs
BemecTs, nanee — [1JIK). Poib xuMuu B pemieHn# SKOIOTHIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3loB MaTepHuasoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MATEPUAIbI).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMETHBIX CBA3CH MpU U3YYEHHU XUMHH B 9 Kilacce OCYILIECTBIISIETCS
yepe3 HCHOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUHN, TaK M IOHATHIH,
ABJISIOIMXCS] CHCTEMHBIMU JUISI OT/I€TbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01mme ecTecTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIH3,
CHUHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJECINPOBaHUE,
U3MEpPEHUE, MOJIJIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIbL.

®uzuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWJ, H30TOIBL,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOAHHUKH, IOJYIPOBOJHUKH,
TVDJICKTPUKHY, (OTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHWE BEIIEeCTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKas PpeHIETKa, CIUIaBbl, (U3UYECKHE BEJIWYMHBI,
€MHMILIBI U3MEPEHHU1, KOCMUYECKOE IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, ConHIE.

Buonorus: dotocunres, npixanue, O6uocdepa, dKOCUCTEMa, MUHEpAIbHBIC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

['eorpadusa: armocdepa, ruzpocdepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHA C TpaauIIUOHHBIMU pOCCHfICKHMH COHOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBWJIAMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUN 00yYaIOIIUXCS.

JImgHOCTHEBIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTDH O6yanOIIII/IXCH PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCcHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHUYECKOUI HAayKH B KHW3HHU COBPCMCHHOI'O O6HI€CTB8,,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepesoBbIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOro BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCEKINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOM W APYrMX BHUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHOM JEATEIEHOCTH IIPY BHIMOJIHEHHH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpoLiecce ITON Yy4eOHON AESITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIECH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJACTABICHHUS O  BEUIECTBE W  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABIISIIONIME OCHOBY MJIs
NOHMMAHHS  CYIIHOCTM HAy4HOM KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOIBI, B3AUMOCBSI3IX YEJIOBEKA C MPUPOJHOU CPENloil, O posin
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIIbHbIE MOTHUBBI, HAIlPABJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIC JUISI OOBSCHEHUS HAONIOJMaeMbIX IPOICCCOB M SBJICHHMA, IT03HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOMN paObOTHI
C yueOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEPATYpPOH, INOCTYNHBIMU TEXHUYECKUMH CPEIICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHIO W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIHCKOW JEATCIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEeM;

4) popMupoOBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHUC ULCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3A0pPOBLIO,
YCTAaHOBKHM Ha 3JIOpPOBBIM 00pa3 >KWU3HH, OCO3HAHUE IOCICACTBHA W HEIPHITHE BPEIHBIX
OpUBBIYEK (YHOTPEOIEHUsI alKOrojs, HAapKOTHKOB, KYypPEeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
IpaBHJI OE30MMACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;



5) Tpy10BOro BOCIIUTAHMA:

MHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOGECCHil U TPyAa Pa3IMdHOTO POJIa, YBAXKCHHUE K
TpyAy W pe3ysibTaTaM TPYIOBOW JEATEIIbBHOCTH, B TOM YHUCJIE HAa OCHOBE INPUMEHEHHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHUECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3JIOPOBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUSI IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyAILUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJTy4aeMble MPU HU3YyYECHUH XUMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HaHUS TJIOOATLHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM M IMyTeH WX PEIIeHUs
MOCPEJICTBOM METOJOB XHUMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MmerampeIMETHBIX pPe3y/IbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMEeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTUHE MUpa, U YHHUBEpCalbHbIC ydeOHbIE NeHCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIILIEHU NP OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XMMHMYECKUX TMOHATHH (BBIOCNATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIICNbHBIX (DAaKTOB W SIBJICHWUW, BBIOMPATH OCHOBAaHUS WM KPUTEPHH IS KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXly O0BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCyXAeHus (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUS (NIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XMMHU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass (opMylia W ypaBHEHHE XUMHYECKOW peaknuu — TMPU PEIIeHUH yIeOHO-
MO3HABATENbHBIX 3aJlay, C YYETOM OTHX MOJEIbHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YYAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble uccienoBare/bCKUe 1eHCTBHSA:



YMEHHE HCHOJb30BATh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAHHMIO, OPraHU3allUd U NPOBEIEHUI0 YYEHHYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (opMynIupoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pabora ¢ undopmaumei:

yMEHUE BbIOUpPAaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3IUYHBIX BUI0B
1 (pOpM IpEaCTaBICHHS, TOTYIaEMYO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpPaBOYHbIE IOcoOMs, pecypchl HHTepHETa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHE NPUMEHATh Pa3IMuHble METO/Ibl U 3aIPOChl IIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OmbITa B 00JAaCTH HMCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO MCIIOIB30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMaIbHYIO (OpMYy NpeicTaBiICHUs
UHPOPMALIMK U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JAHarpaMMaMy,
npyrumu popmamu rpaduku U BX KOMOMHALIUSMU;

YMEHHE HCIOIb30BaTh W AHATU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NeSITeAbHOCTH HH(POPMALIMIO O BIMSHUYU POMBILIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMMyHUKATHBHBbIE YHHBepPcAJIbHbIe YUeOHbIe el cTBHA:

YMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora MU (WiM) AUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIIOJHEHUS
IpeJI0KEHHOH 3a/1auH;

YMEHUS PEACTABIISTH MOMyYSHHBIE PE3yIbTAaThl MO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh TMPE3CHTALUIO0 PEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCHEepUMeHTa (JabopaTOPHOIrO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, yueOHOTO MPOEKTA);

YMEHHUsSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATEIbCKON JICATEIIbHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB U COrjacoBaHMs MO3ULUN (00CyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOW Pa0OTHI U IPYTHE).

PeryasiTUBHbIe YHMBepcaIbHble y4eOHbIE TelcCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEAEATh eI IeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOK JEATEIBHOCTb, BbIOWPATH
HanOonee dS(QeKTHBHbIE CIOCOOBI pelmIeHHsT YYeOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NpPH
BBIIOJIHEHUM 33laHUM ¢ y4y€TOM IIOJIydYEHHUS HOBBIX 3HaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON LemH,
YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUU 3a/IaHUIA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEpKaHMs,
YCTAHOBJICHHOTO JaHHOH (¢exnepanbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE



O6y‘{aIOIHI/IMI/IC$I Hay4YHbIC 3HAHUA, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ, CHeI_II/I(l)I/IquKI/IC JJIA

HpeI{MeTHOf/’I obOsacta ((XI/IMI/I?[)), BUJbl JCATCIBHOCTHU II0 IHOJYYCHUIO HOBOI'O 3HAHUA, €ro

UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.
K xoHiy oOyueHus B 9 kjiacce npeMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTb C(HOPMUPOBAHHOCTb y 0OYUAIOLINXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATHUN: XUMHUYECKHI JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas pPEaKIusl, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakifu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, DIIEKTPOIIUTHI,
HEDJIEKTPOIIUTHI, DIEKTPOJIUTHUECKAs IUCCOIMAIUS, PEaKIUu HMOHHOrO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIC PEaAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE W BOCCTaHOBJCHHE, AJIOTPONMs, aM(OTepHOCTh, XHMHUYECKas CBS3b
(koBaJleHTHasi, HOHHAs, MeTaJIMYecKas), KpPUCTAUIMUECKas pemeéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeleabHO JO0MmyCcTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX TOHATUNH U MPUMEHSTH 3TH
HOHSITHS [IPU ONIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIONIb30BAaTh XUMUYECKYI) CHMBOJUKY JJISi COCTaBJCHHS (OpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpeAeNsATh BaJEHTHOCTh M CTENEHb OKUCIEHMS XUMUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUN 1o QopmysaaMm, BUJ XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
MeTaJlJIM4ecKasi) B HEOPraHWYeCKUX COCAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopMmyiie, XapakTep Cpelpl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAJIIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona /[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHUMAaHME: OIMCHIBATh M XapakTepus3oBaTh TaOnuuHyto Gopmy [leproauueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATUS «rjaBHas mnoiarpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», mameie u GoIblIMe TMEPUOJIBI,
COOTHOCUTh O0003HAYEHMs, KOTOpPbIE MMEIOTCSI B IEPUOJUYECKON Tadiuue, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, o0Iee YUCiIo SJIEKTPOHOB U PaCHpeIesIeHHe HX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB OJJIEMEHTOB U HX
COEMHEHUI B IpeJienax MajbIX IEpUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (10 YMCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BELIECTB, 10 TEIJIOBOMY
3¢ dexTy, Mo U3BMEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBATh) OOIMME M CcHeNH(pHUYECKHEe XHUMHYECKHE CBOICTBa
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas OMKMCAHUE PUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTaBIISITh YPaBHEHUS SJCKTPOIUTUYECKON TUCCOLMALMU KUCIOT, [IeIouel U CONeH,
IIOJIHBIE U COKpALIEHHBIE YPABHEHUS PEAaKIM HOHHOrO OOMEHA, YpaBHEHUS PEaKlMii,
HNOJATBEPXKJAIOIIUX CYLUIECTBOBAHME TI'€HETUYECKOM CBA3M MEXJAy BEIleCTBaMuU
pa3IMYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOT0 0ajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKAaHUsI XUMUYECKUX MPEBPAILIEHUH B pa3IMYHBIX YCIOBUSAX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOAMTH PACUYETHI IO YPABHEHHIO XUMHUYECKON PEaKIINH;

coOnrofaTh TMpaBuia MOJB30BAHUS XHMHUYECKOM TMOCYyI0oM ©  1abopaTopHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBHUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMH TI0 BBIIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOIYYECHHUIO
U COOMPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIOTo ra3a);

IPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPHIA-, OpOMHUI-, MOAUI-, KapOoHaT-, docdar-,
CWJIMKAT-, Cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC ONEpAIlMU MBICIUTENbHON AEATeIbHOCTH — aHallu3 U CHUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHCTEMAaTH3AlMIO, BBIABICHHE NPUIMHHO-CIEICTBEHHBIX
CBs3€M — JUIS M3Y4YCHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKIIHi, €CTeCTBEHHO-
Hay4YyHble METOJbl [O3HAaHUS — HaONIOJeHUWEe, W3MEPEeHHUe, MOJCIUPOBAHHUE,
AKCIEPUMEHT (peabHbIN U MBICIICHHBIH).



9 KIACC TEMATHYECKOE IINTAHUPOBAHMUE

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aeioB U TeM (uudgposbie
Ne ni/m P Kourtposbn IIpakTHyeck bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThI ue padboTbl
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKI UM
L1 IToBTOpenue u yriry0iaeHue 3HaHUH 5 1 Bbubmoteka LJOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIMALIHS. 2 | 1 bubnmnorexa [JOK
' XUMHYECKHE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO0mmas XxapakTepuCTHKa XUMUISCKUX 4 1 bubnmnorexa [JOK
' snemenToB VIIA-rpymmsl. ['anoresn https://m.edsoo.ru/7f41a636
OO01as XxapakTeprUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTUIRL- &-€P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01as XxapakTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTeprUCTHKa XUMUYECKUX
2.4 snemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

3.1 O61ue cBoiicTBa METAIIOB 4 ngi;ifg;grou/f 112636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 ngi;ifg;grou/f 112636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeniecTBa u maTepuansl B KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KIIACC IOYPOYHOE INVIAHUPOBAHUE

KouunyecTBO 4acoB DJIeKTPOHHbIE
nu(ppoBbIe
Nen/m | Tema ypoka KoHTpoJbHBI IIpakTHyecku
Bcero oOpa3oBaTejibHbIE
e padoThbl e padoThblI
pecypchl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cucTeMa XUuMU4YecKux 3yemeHToB /1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
MeneneeBa BCBETE CTPOSHUS aToOMa
XapakTepuCTUTKa XUMHUYECKOT0 3JIEMEHTa Ha BuG 1OK
noIMoTeKa
2 OoCHOBaHMH ero 1nojoxenus B [ICXD /.. 1
A https://m.edsoo.ru/00adb6b6
MenpeneeBa
XapakTepucTrKka XUMHUYECKOI0 3JIEMEHTA 10
3 KHCIIOTHO-OCHOBHBIM CBOMCTBaM 00pa3zyeMbIX | bubmuoreka [JOK
UM COeTMHCHUH. AMGBOTEPHBIC OKCUIBI U https://m.edsoo.ru/00adb7e2
TUAPOKCHU/IBI.
4 [ToBTOpEHME CBOMCTB KJIACCOB COEAUHENN B 1 bubnuorexa [JOK
ceere TO/[ u OBP https://m.edsoo.ru/00adbac6
Oo6o6mmaromuii ypok mo teme«O0orast
5 XapakTe I/ICTI/IKay)IzI/IMI/I‘leCKI/IX 3JIEMEHTOB 1 bubmorexa HOK
P p https://m.edsoo.ru/00adbac6
Kypca 8 Kiacca»
KonTponbnas padorta Nel mo teme
6 «IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 1 1 bubnmorexa [TOK
p p yp https://m.edsoo.ru/00adbcb0
XUMHH 8 Kiaccay»
[Tonoxxenne meraios B IICXD JI. 1.
7 MennneeBa U 0COOEHHOCTH CTPOSHUS UX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
aTOMOB



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK

8 D 7
W3NYECKUE CBOMCTBA METAJLIOB hitps://m.edsoo.r/00adc28c
bubmuoreka [JOK
9
Crnaset https://m.edsoo.ru/00adc28c
. bubmuoreka [JOK
10 XUMHUYECKUE CBOMCTBA METATJIOB
https://m.edsoo.ru/00adc28c
1 Mertaisl B mipupoae. Obiue cnocoObl ux bubmuorexa [JOK
[IOJTy4YEHUS https://m.edsoo.ru/00adc28c
12 OO01IMe TOHATHS 0 KOPPO3UU METAILIOB Bubmorexa TOK
B PP https://m.edsoo.ru/00adc28c
13 OO11as xapakTepuCcTHUKA SJIEMEHTOB TJIaBHOM bubnuorexa [JOK
noArpyms Irpynmsl https://m.edsoo.ru/00adc28c
14 CoenuHeHus IeI0UYHbIX METAJVIOB Bubmorexa TOK
& B https://m.edsoo.ru/00adc28c
15 OO11as XxapaKTepUCTHUKA SJIEMEHTOB TJIaBHOM bubmuorexa [JOK
noarpynns [Irpyrrst https://m.edsoo.ru/00adc28c
16 CoenuHeHus eI0YHO3EMELHBIX METAJUIOB Bubmorexa TOK
& B https://m.edsoo.ru/00adc28c
17 ANOMHHUH, er0 GU3NIECKUE M XUMHYECKHE bu6nnoreka [IOK
CBOMCTBA https://m.edsoo.ru/00adc28¢c
18 CoenuHeHus aJTrOMUHAS Bubmorexa TOK
& https://m.edsoo.ru/00adc28c
19 XKeneso, ero puznyeckue 1 XUMUIECKUE bubmuorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adc28¢c
bubmuoreka [JOK
20 [enetuueckue psiapl Fe™ u Fe ™3
AL https://m.edsoo.ru/00adc28c
bu6 K
21 O06o06maromuii ypok mo Teme «MeTaymibb nosmorexka O

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adc28c

2 KonTponbnas padota Ne2 no bub6nunoreka [IOK
Teme«MeTamibby https://m.edsoo.ru/00adc28c
” [IpakTuueckas padora Ne 1 «OcyiecTBienue bub6nmoreka [IOK
LETMOYKH XUMUYECKUX TTPEBTALLICHUIN https://m.edsoo.ru/00adc28¢c
24 [IpakTuueckas pabora Ne 2 «Ilonyuenue u bubmuorexa [JOK
CBOICTBa COEIUHEHUN METAJJIOBY https://m.edsoo.ru/00adc28¢c
[TpakTrueckas pabora Ne 3
25 « DKCIIEpUMEHTAJIbHBIE 33]1a4H 110 bubmmorexa [TOK
https://m.edsoo.ru/00adc28c
PacIO3HAaBAHUIO U MOJIIYYEHHUIO BEILIECTB)
bubmuorexa [JOK
26 OO11as XapKTepUCTUKA HEMETAIIIOB https://m.edSO(I)_.[ru/OOadCZSC
7 Bogopon, ero pusndeckre u XuMHuecKue bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adc28c
28 OO611ast XxapaKTepUCTHKA raJlOreHOB ngg;;féigﬁ}éoa dea8e
bubnnorexa [JOK
29 (COCAHMHEHHS raloreHoB https://m.edSO(])_.[ru/OOadCZSC
30 buosiornyeckoe 3HaueHrEe U IPUMEHEHUE bubmuorexa [JOK
rajJoreHOB U UX COEIMHEHUN https://m.edsoo.ru/00adc28¢c
[TpakTrueckas pabota Ne 4 o Teme
31 «IlomydeHue CONAHON KUCIOTHI U U3yUYECHHE bubnnorexa [IOK
€€ CBOMCTB» https://m.edsoo.ru/00adc28c
bubnmnoreka [JOK
32 Kuenopon https://m.edSO(])_.[ru/OOadCZSC
1 Cepa, ee ¢pusznuecKue 1 XUMUYECKUE bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adc28c
34 CoenuHeHus cepbl bu6nmoreka [JOK
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https://m.edsoo.ru/00adc28¢c

[IpaxTuueckas padora Ne 5

bubmuoreka [JOK

35 9
«IKCTIEpUMEHTAIIbHBIC 33/1a4U 10 TEME hitos://m.edsoo.r/00adc28c
«I[loarpynma Kkuciopoaa»
bu6mmoreka [IOK
36 A 7
30T M Ero chonctsa https://m.edsoo.ru/00adc28¢c
bubmuoreka [JOK
37 A 7
MMHUAICH 1o cBoucTBa https://m.edsoo.ru/00adc28c
38 Coim aMMOHHUS U UX CBOMCTBA bubnnorexa [IOK
https://m.edsoo.ru/00adc28c
39 A3oTHas kucnora u ee cBoiictBa. Conun bubnuoreka [JOK
a30THOU KHUCJIOTEI https://m.edsoo.ru/00adc28c
bubmuoreka [JOK
40 () 7|
ocdop, €ro CBOMCTBA U COCAMHEHUS hitps-//m.edsoo.r/00adc28c
A1 Yrnepon, ero pusnueckue u XUuMUYECKUe bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adc28¢c
42 KucnopoaHrle coemMHEHUS yIiepoaa bubnnorexa [IOK
PO & yHIepoa https://m.edsoo.ru/00adc28c
bubmuoreka [JOK
43 VYronsra CJIOTa M €€ CO
FOIpTast KueIoTa 1 M https://m.edsoo.ru/00adc28¢c
bu6mmoreka [IOK
44 Munepain € yanoope
HHCPAILHBIC YHODPCHHA https://m.edsoo.ru/00adc28¢c
[IpakTuueckas pabora Ne 6 o Teme
45 «Iloarpynma a3ora u yriepoaa» u bubanorexa [IOK
«[lonyuyenue, cobupanue u pacro3HaBaHus https://m.edsoo.ru/00adc28c
ra3oBy
b K
46 Kpemuuii, ero cBoiicTBa U COeUHEHUS nosmorexa O

https://m.edsoo.ru/00adc28¢c
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bu6mmoreka [IOK

47 0600 i H
O6o0maromuii ypok no teme «Hemertamnbn hitps://m.cdsoo.rw/00adc28c
bubmuoreka [JOK
48 Ob6o6maromuii ypok mno teme «HemeTanisn 1 https://m.edsoo.ru/00adc28
[¢
49 KonTponbnas padota Ne 3 o reme bubnuoreka [JOK
«Hewmerammbn» https://m.edsoo.ru/00adc28c
50 [Ipeamer oprannueckoit xumuu. CTpoeHue bubmuorexa [JOK
aToMma yriepoza https://m.edsoo.ru/00adc28¢c
51 Teopust cTpoeHnss OpraHMYeCKUX COEAMHEHUS bub6nnoreka [IOK
A.M. Bytnoposa https://m.edsoo.ru/00adc28¢c
52 [IpenenbHbBIC YTIIEBOAOPOIBI bubmmorexa [TOK
ped yr AOPO https://m.edsoo.ru/00adc28c
53 HenpenenbHabie yraeBogopoabl. ITUIIEH U €T0 bubnmnoreka [JOK
TOMOJIOTH https://m.edsoo.ru/00adc28¢c
54 [IpencraBnenue o noiMmepax Ha IpuMepe bubanoreka [JOK
MOJIUATUIICHA. https://m.edsoo.ru/00adc28¢c
bubmuoreka [JOK
55 H A .
CHPCACTLHBIC YITCBOAOPORL. AUCTHICH https://m.edsoo.ru/00adc28c
bu6mmoreka [IOK
56 C .M
TUPTEL VIHOTOATOMIBIC CHHPTBL https://m.edsoo.ru/00adc28c
bu6mmoreka [{OK
57 A
JIBJICTHIIBL https://m.edsoo.ru/00adc28c
[IpenenpHbIC 0THOOCHOBHBIC KAPOOHOBBIC
58 KI/II)CJIOTBI [IpexncraBienue o CJIIZ))KHI)IX bubmorexa HOK
- HperA https://m.edsoo.ru/00adc28c
aupax
b K
59 Kupbr noaunoreka 11O

https://m.edsoo.ru/00adc28c
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bu6mmoreka [IOK

60 AMHHOKHCIOTHI 1 OeIKI ! https://m.edsoo.ru/00adc28¢c

bu6mmoreka [JOK

61 Y TIEBOTEI ! https://m.edSO(])_.[ru/ 00adc28c

6 [ToBTOpeHue u 06061IeHNE Y1eOHOTO | bubmuorexa [JOK
MaTepualia no XuMuu https://m.edsoo.ru/00adc28c

63 [IpomexxyTounas arrecrauus. Tecrt. 1 ngg;if;;gﬁ}é 0aded8e

bu6mmoreka [JOK

64 Hommwvepet ! https://m.edSO(])_.[rOu/OOadCZSC

65 O6o6maronuii ypok no teme «OpraHudeckue | bu6mmoreka [IOK
BEILIECTBAY https://m.edsoo.ru/00adc28¢c

66 KonTponbnas padota Ne 4 o | bubnuorexa [JOK
TeMe«OpraHu4yecKe BelecTBa https://m.edsoo.ru/00adc28¢c
[ToBropenue. Ilepmonuueckuil 3aKOH.

67 [Iepuoanueckas cucremMa XUMHYECKUX | bubmuorexa [JOK
snemenTtoB JI. 1. MenpaeneeBa. CtpoeHue https://m.edsoo.ru/00adc28¢c
BEIIECTB(BU/Ibl XUMUYECKOM CBSI3H)

68 [ToBTOpenue. ['eneTnueckue psibl METAIIIOB 1 bu6nuoreka [IOK
u HeMeTtauioB. OBP. https://m.edsoo.ru/00adc28¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1. Xumus. 9 xnacc: yue0. as obmieoopazoBarenbHbIX yupexaeauii / O.C. ['abpuensH.
AxkunonepHoe obmectso «M3narenscrBo» [Ipocsemenne 2020 r.

2.Tabnuupr: [lepuonnyeckas cucreMa xumuueckux snemeHToB JI.M1. Menaeneesa; Tabnuna

pPacTBOPUMPCTH BEIIECTB; Ta0InIa DIEKTPOXUMUUECKUNA Psi/i HAPSHKEHUH METaIIOB

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. MabpuensH 0. C., BockobonHukoa H. ., AwykoBa A. B. HacTtonbHasa KHuUra yumtens.
Xumug. 8 kn.: Metoamnyeckoe nocobue. - M.: poda, 2021.

2. labpuensaH, O. C. MeToauyeckoe nocobume Kk yuebHuky O. C. NabpunensHa «Xummna». 9
knacc / O. C. NabpuensaH. — M. : OQpoda, 2021. — 108.

3. XuMus : TexHonormdeckue kapTtbl K yuebHuky O. C. NabpuensHa «Xmmus. 9 knacc» :

MeToamnyeckoe nocobue / J1. N. AcaHosa. — M. : [poda, 2018

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/00ad9cb2

http://www.chemnet.ru MNazerta «Xumusa» n cant gna yuntens «S nay Ha ypokK XMMum»
http://him.1lseptember.ru EgnHasa konnekumsa LLIOP: MNMpeamMeTHas Konekuns «Xmmms»
http://www alhimik.ru Bcepoccuinckas onMMmnuana LWKObHUKOB N0 XMMUK

http://www.chemistry.ssu.samara.ru OCHOBblI XUMWUWU: SNEKTPOHHbIN YYEOHUK
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