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INOACHUTEJIBHASA 3ATINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIIUTAHUSA U € Y4ETOM KOHLENLUHU IPEernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTaHUS M Pa3BUTHA OOYYaIOIIUMXCS CPEACTBAMH YYeOHOIo IMpeaMeTa, YCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COIEP)KaHUSA, PEKOMEHAYEMYIO IIOCIEJOBATEIbHOCTD
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeasieT BO3MOKHOCTH IpeaAMeTa i
peanu3anyy TpeOOBaHUH K pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMUPOBAaHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
IpeCTaBICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEW 00YyJarolIuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOM HAyKH XMMUU Ha OMPEEIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 110 MPHUHLHUITY I1OCJIENOBATEIbHOTO Pa3BUTHsA 3HAHMKW HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHYECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHAS (DYHKIHUU OOBSICHEHUS W IPOTHO3HPOBAHHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4HOHM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTb OOYyYEHHUS Ha CUCTEMaTHYecKoe HpuOoOIIeHHe OOydarolMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOLIETO MUpPA, UCHOJb3Ysl 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHUM i1 BBIPAOOTKM 3KOJOTHYECKH IeJecoo0pa3HOro MOBEAEHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LESIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCKHX diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUSA U HUX COCAUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnoandeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMIETKHM M BHJA XMUMHYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHECHMM, I€HETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BEIICCTB.

Knaccugukaius XuMUYEeCKUX peakUil M0 pa3IUYHbIM MPHU3HAKAM (IO YUCIYy M COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTalu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHe 0 cxopocTu XuMHUUecKo peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
karamuse. IlonsTme o0 XuMuyeckoM paBHOBecHMHM. DakKTOpBI, BIMIOLNIME HAa CKOPOCTh
XUMHUYECKON PEaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknuii ¢ UCIOIb30BaHUEM METOA IIEKTPOHHOrO OaaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTBHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBl. MeXaHU3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHJIAMH XWUMHUYECKOM CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHBIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHUCJIOT, OCHOBAaHMM U COJEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakMud Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHHE C MOJCIAIMHM KPHUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX BEIECTB —
METAJJIOB M HEMEeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
UCCJICIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHMWMUYECKOW PEAKLUHUHU OT BO3JIEUCTBHUS pPa3IUYHBIX
(akTOpOB, UCCIENOBAaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, MpoIecca AUCCOLMALUN
KHCJIOT, IIeno4ed M cosned (BO3MOYKHO HCIIONIb30BaHUE BHUIECO MaTEpUANIOB), IPOBEICHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIAENICHHE Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKLIUi (FOpeHHEe, peaklUy pa3jokKEeHHUs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHUYECKUX BEIIECTB C IOMOIIBI0O KAYECTBEHHBIX PEAKIUN Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6miass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHune M (u3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaUlaMu,
miesouamu).  Xuoposopopod. ConsiHas —KuCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHune. JleicTBre Xj1opa U XJIOPOBOJIOPOJa Ha OPraHn3M YelloBeKa. BaxxHenmme XJI1opuasl
U UX HaXO0XJCHUE B IIPUPOJE.



Obmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3HyYecKHe CBOWCTBA NMPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJA U Cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNcTaBUTENs Kiacca KUCIOT M crneuududeckue). XUMHUYECKHE pEaKIHH,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMOoJydeHHUsl CepHOi KucioTel. Ilpumenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peakliys Ha cyiabgpaT-uoH. Haxoxenue
ceppl M €€ coequHEeHUH B Ipupofe. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelsbl
COEIMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMH4ecKHue
CBOWCTBA, MoJlydeHue u npuMmenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOlIMe Kak MPEACTaBUTENS Kiacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIIeH Cpebl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOUYBbI U BOAOEMOB). Docdop, amIoTpornHble MOAU(PUKALUH
docthopa, puszndyeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIECHUA. YTJEpOo/, alFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, AEWCTBHUE HA >KMBBIE OPraHU3MBL,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHE U INpuMeHeHHe. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, ATWUJEH, AaleTWJEH, JTaHOJ, IJIMLEPHUH, YyKCycHas kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €JUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPHUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHUeBOU kucioTe. CUIIMKAThI, UX UCIIOJIIb30BAaHKUE B OBITY, B IPOMBIIIEHHOCTH. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHrue o0paslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (U3NYECKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpHANiOB), O3HAKOMIIEHHE C O0paslamH XJIOPUAOB (TaJOr€HHUIOB),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIofeHHEe Tpouecca OOYINMBaHUS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIC€HHON CEpHOI



KHUCTIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaONIOJIEHUE TpH3HaKa e€
MPOTEKAHHUs, O3HAKOMJICHHE C (DM3UYCCKHMH CBOMCTBAMHU a30Ta, ¢ocdopa U MX COCAUHEHUU
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M HU3Y4YEHHE CBOICTB aMMMaka, IPOBEICHUE
KAYeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHUMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YUYCHHE MOJeNIed KPUCTALIMYECKUX PEHIETOK aaMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoJdydeHue, COOMpaHnue, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CHWJIMKAaTHON MPOMBINIJICHHOCTH, PEUIeHHE SKCIIEPUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonokenus B [lepuoanueckoii cucreme xumudeckux snemeHToB [l. 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
pemérka. DIEKTPOXUMHUECKUN psiA HamnpsokeHuid MeTaioB. Dusnueckue W XUMHYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTayjIoB. [oHsATHE O KOPpO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILJICHHOCTH.

[lenouynble MeTaIbl: IoNokKeHue B [lepuoanueckoit cucteMe XUMHYECKUX AJIeMEHTOB Jl.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[lenoyHO3eMeNnbHbIE METAUIBl MarHuii M Kajbluil: mnonoxkenue B Ilepuomudeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupone. Puznyueckue U XMMUYECKUE CBOMCTBA MarHusi M Kaiublus. BakueiInne coequHeHUs
KaJbpus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ouznyueckne U XMMHUYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepuwonnueckod cucrteMe xumuyeckux osnementoB /JI. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJIOHM (BO3MOYKHO UCHIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBAHWE CBOMCTB >KECTKOW BOJIBI, MpoIlecca TOPEHUs xKejie3a B
Kucimopose  (BO3MOXKHO  HCIIONB30BAaHHE  BUIACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aTFOMUHUS, ITMHKA, xene3a (Il) u xenmesa
(1), meau (1), HaGMIOIEHNE U ONMKMCAHUE MPOILIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPUS,
KaJIisg ¥ KaibIus (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHeuIre MeTaibl U UX COCTUHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa 1 Marepuaisl B TOBCEIHEBHOM JKM3HU YelIOBeKa. be3omacHoe MCTob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax U
OTPABJICHHSIX.



XUMHUECKOE 3arpsi3HEHUE OKPYKAIoIIe cpepl (mpeeabHas A0MyCTUMAasi KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Poib xuMuu B pereHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMHUU B 9 Kjacce OCYIIEeCTBISETCS
yepe3 HCIOJb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, TEopus,
aHaJIW3,  CHUHTE3,  KiIacCHU(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHaIbl.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paZOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTO3TIEMEHT, BEIIEeCTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIUYMHBL,
€MHUIIBI U3MEPEHUSI, KOCMHYECKOE MPOCTPAHCTBO, IIAaHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAOTCS B X0JIe 00Y4YEHUsI XMMUU B €IUHCTBE YU€OHOH M BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE PpE3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYaroOIIMXCsl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUe 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIe10BATENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE M IOCTYINKHM CBOMUX TOBAapUILEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUsl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJyYCeHHE HOBBIX 3HAHUHI IO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOH, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 0OyUEHUS B TAIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUS alKOrojisi, HapKOTUKOB, KYypEHHs), HEOOXOIMMOCTH COOJIIO/IEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuil U Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy M pe3ylbTaTaM TPYIOBOH JEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHHS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIECTBOBaHUS, MOHUMAHUE I[EHHOCTH 30pPOBOro M 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPHU H3YyYEHUH XUMHH, IS pelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAaue€CTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOI0M TPOIecca, CAMOCTOSITENIHFHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH MHPOPMAIIMIO PA3TUIHBIX BHUIOB
1 HOpM IIPECTABICHHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3INuHbIe METOIbI U 3aIPOCHI IPU MOUCKE U 0TOOpe MHpOopMauU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAJIU3UPOBaTh B IIpolecce y4yeOHOM M Hcciael0BaTeNnbCKOM
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHHUs 3aJaBaTh BOIpPOCH (B XoJe aAuManora M (WiIM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBHUA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alIrOpUTM JIEHCTBHHA NHpU
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUM 331aHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarluMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI AeMCTBMM, crneuuduueckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xoHuy oOyueHus B 8 kJacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMii: peaKIy COSANHEHHsI, PEaKIINH Pa3JIOKECHUS, PEAKIINN 3aMEIICHHUS, PEaKIINN
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



MOJISIPHAsE M HEMOJsipHas KOBaJE€HTHAas CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATHA W TPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHUKY JJISi COCTaBJIEHUS (OpMyN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckold cucreme, 3aKOHOB COXPAHEHUsT MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COocTaB M 3apsal sapa, o0Illee YHUCIO JIIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3OoBaTh (OMHMCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH NIPOTEKAHHS XUMHYECKUX MPEBPAICHUHN B PA3TUYHBIX YCITOBUSX ;

® BBIUUCIATH OTHOCUTEIIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [PUMEHATH OCHOBHBIE ONEpPALUHU MBICIUTEIBHON NESITEIbHOCTU — AHAJIW3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3aIMI0, KIACCH(PUKAIIMIO, BBISIBICHUE MPHUUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHE,  HM3MEpEeHHe,
MOJICJIUPOBAHNE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

e cleloBaTh MpaBUjiaM IMOJIb30BAHHUS XMMHYECKOM TMOCyIoW H  J1a00paTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOMpaHuIO ra3o00pa3HbBIX BeUIECTB (BOAOPOAAa M KHUCIOPOJA), NMPUTOTOBIECHHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTanenH, METUIOPAHK U APYTHE).

K konuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUN: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBsI3b, TETUIOBOM (P PEKT peakiuu, MOJb, MOJSPHBII 00BEM, PacTBOp, DNIEKTPOIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKlUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBieHHs (OpMysd BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy coelMHEHuN mo Qopmysiam, BUA XUMUYECKOW CBs3U (KOBaJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenzaeneeBa U 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHMs, KOTOpBIE HUMEIOTCSI B MEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOMICTB JJIEMEHTOB M UX
COEIMHEHUI B Ipejieax MaJbIX MEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3peKTy, 10 U3MEHEHUIO CTENEHEeW OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHUH COOTBETCTBYIOIMX XUMHUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHusi C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aAMMOHHS ¥ HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHONW NESITENBHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAaHWS — HAOMIJICHHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peabHbIl U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

9 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
Pa3znea 1. BenecTBO 1 XUMHYeECKHE peaKIUun
11 [ToBTOpeHME U yriyOJeHHE 3HAHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmorexa LIOK
' XUMHUYECKUE PEaKIIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["agorenst https://m.edsoo0.ru/7f41a636
2| S pmepee ; Bumorera LOK
' PYIIIBL. L¢P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
bubmmoreka IIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41a636
COETMHEHUS
24 snewenton WALy, Sraepon 5 ) 2 bubmorexa LIOK
' . PYIIIBL. poA https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro 1o pasneny 25
Pa3zgea 3. Merasuiibl M1 MX COeIMHEHU S
3.1 OO0mre cBOMCTBAa METAJIIOB 4 but6moreka [IOK



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

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

bu6nmoreka [IOK

3.2 BaxHeillne METAIUIBI U UX COENUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazueny 20
Pa3znea 4. Xumus U OKpysKaomas cpeaa

41 BemectBa 1 MaTepuaibsl B )XU3HU YEI0BEKA 3 bubmaorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro 1o pasaeny 3
PesepBHOE Bpemst 3 Bubmorexa LIOK

p P https://m.edso0.ru/7f41a636

OBIIEE 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

INOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
KonuyecTBo yacoB Jlara DJIeKTpoHHbIe UG pOBbIE
H/'n Tema ypoka Beero Kourpoabnsie IIpakruueckue S oOpa3oBaTe/IbHbIe
padoThbI padoThbI pecypcbl
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX ditemenToB J1. 1. https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B

2 W3MCHCHUU CBOMCTB 1 bubmuoreka [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

g | Srmconbmomn . BuGmorexa LOK

https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
Buasr xumudeckoi CBSI3U U
4 TI/II'JIIBI KPUCTAJUIMYECKUX 1 bubmorexa HOK

o https://m.edsoo.ru/00adbact
pemeToK
Kontponbnas padota Nel mo
teMe «lloBTOpeHue n

5 yriyosieHue 3HaHu! 1 1
OCHOBHBIX pa3/eyioB Kypca 8
KJ1acca
Knaccudukanus XuMrU4IeCcKux

6 peaxumgl) 1o ;IaSJ'II/I‘-IHLIM 1 bubmorexa HOK

https://m.edsoo.ru/00adbcb0
MIpU3HAKaM
ITonsiTHE O CKOpOCTH

7 XUMUYECKOU PEAKLIHUHU. 1 bubnuorexa [IOK
[ToHsITHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIHsIX

8 IlonsATHE 0 XUMHYCCKOM 1 bu6nmoreka [JOK



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

paBHOBecHH. DaKTOPHI, https://m.edsoo.ru/00adc28c
BJIASIONINE HAa CKOPOCTh

XUMHYSCKOM pE€aKkuuu u
ITOJIOKCHHUEC XUMHUYCCKOI'O
paBHOBECUA



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

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

d peakiuu https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON JUCCOLMALIUY. bubmumoreka [IOK
CuibHBIE U ClTa0bIe JIEKTPOIHTHI https://m.edsoo.ru/00adcd68
11 HNonHble ypaBHEHUS peaKUid bubmorexa [TOK
yp peari https://m.eds00.ru/00add448
PRI —— ubmotexa LIOK
JIPEA https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
15 mporcrasmen o6 srexmpommisecKoi ubmiorera LIOK
pex P https://m.edsoo.ru/00add8h2
JTUCCOIIAAITIT
14 [TonsTHe 0 THIPOIU3E COei bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN https://m.eds0o.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubnnoreka [JOK
IKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
D ubmiorera LIOK
P AMCCOUHATIHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnuoteka [JOK
XMMHYecKue CBOWCTBA Ha IPUMeEpE XJiopa https://m.edsoo.ru/00addfe2
19 et caviicrs. nomyuee ubmiorera LIOK
> TTOTYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 dlonyenme commol ricnor. sy ubmorera LIOK
oIV > 3 https://m.edsoo.ru/00ade348
e€ CBOMCTB»
quncnveﬁm 0 YPaBHCHHSIM XUMHUYIECKHIX Bu6miorexa [IOK
21 peaxiuii, ecu OJJUH U3 PEareHTOB JIaH B

N30BITKE

https://m.edsoo.ru/00ade488
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OO6mras xapakTeprucTruKa 3J1eMeHTOB VIA-

bu6mmoreka [IOK

22 TPYIIIBI https://m.edsoo.ru/00ade64a
25 Hoxomaene coput et cocsmenii ubmorera LIOK
g P " https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI

o4 CepoBonopo, ctpoeHue, (pU3HIecKue u bubnmoreka [JOK
XMMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802

25 pumsccxne s xmmaecre caoicrsa BuGmorera LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkllnu, JIeXkKallle B OCHOBE
T B 10K
P ' 9 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl
COCTMHEHUSIMH CEPBI
Brraucienne MaccoBoit 1071 BeIXOa bu6mmoreka [IOK

27 .

MPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
rpynnsl. A30T, paclipocTpaHEHHE B bubnnoreka [JOK

28 .
npupoe, Gu3nvIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe bubnnoreka [JOK
CBOMCTBA, MOJy4eHUE U IPHMEHEHNE https://m.edso00.ru/00adf004

2 dlonyueme asmmasa, wysene éro Bubmoera LIOK

Iy 13V https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KHUCI0Ta, e€ pusnueckue u bubmuorexa [IOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN

30 aMMOHHS B KAYECTBE MUHEPAIbHbBIX bubnuorexa [JOK

ynoopenuit. XuMuueckoe 3arpsisHeHHe
OKPY’KaroIleH Cpebl COEAMHEHUSIMU a30Ta

https://m.edsoo0.ru/00adf518
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dochop. Oxcun pochopa (V) u

33 dbocdopHas kucnora, pusuveckue u bubmorexa [IOK
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAIBHBIX yﬂ(l())6p(£HHﬁ. 3arpsi3HeHue bubmorexa LHOK
9 https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamMu
35 VYraepon, pacipocTpaHEHHUE B IPUPOJIE, bubmuorexa [JOK
du3MUecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
po0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa [IOK
https://m.edso0.ru/00ae006¢
| Qe e d o e B 10K
i " https://m.edso00.ru/00ae027e
KauecTtBenHnas peakuus Ha KapOOHAT-UOH
3 oprammmeckin neaeersan Kok o BuSmmorerca LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 Kpemuuii u ero coenunenus bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTANBHBIX 33724 110 TeMe bubnmnorexa [JOK
«BaxkHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COETTUHEHUS»
2 B nevrm uGorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO0mmas XxapakTepruCTHKa XUMHUIESCKUX Bu6miorexa [IOK
43 AJIEMEHTOB — METaJUIOB. MeTayuinyeckas

CBsA3b M MCTAJNIMYCCKAsA KPUCTAJUIMICCKAA

https://m.edsoo0.ru/00ael03e
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peméTKa. dusnyeckue CBOMCTBA METAIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI EH@I_HOTeKa LIOK
ttps://m.edso00.ru/00ael1156
METaJIJIOB
OO6mue crmocoOb! MOTYYSHUST METaJLIOB.

45 CmuiaBbl. BeruuciieHust o ypaBHEHUSIM bubnmoreka [JOK
XUMHAYECKHMX PEaKIUii, €CIIH OJHH U3 https://m.edso0.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAJIIOB EH@I_HOTeKa 0K

ttps://m.edso00.ru/00ael1278
bubmuorexa [JOK

47 Ilenotrpre Meraub https://m.edsoo.ru/00ae14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KAJTHS EH@I_HOTGKa HOK

ttps://m.edso0.ru/00ael14b2

49 [IenouHO3eMENIbHBIC METAIIIBI — KAJTBIIHI bu6mmoreka [IOK
U MarHui https://m.edsoo.ru/00ael15e8

50 Baxxuelmnme coenMHEHNS KAJIbIUS Eubmorexa IIOK

https://m.edsoo.ru/00ae15e8

51 O06o00mmeHne U cucTeMaTH3aIys 3HaHUI

50 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
yCTpaHEeHUs https://m.edso00.ru/00ae1886
[IpakTrueckas padora Ne 6 110 Teme

53 ")IlzéCTKOCTB BOI;[LI 1 METOMEI €€ bubmaorexa LJOK

n https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuoteka [JOK

>4 AJTIOMUHHT https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edso0.ru/00ae1d86

57 Oxcunsl, TuIpOKCcH b U conu xxene3a (1) u bubmuorexa [JOK

xenesa (1)

https://m.edso0.ru/00ae35e6
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58 O06o001meHne U cucTeMaTHU3alys 3HaAHUI 1
59 owemepmienmaimt st o Towe. ) Buamorexa LIOK
«Baxuelnme MeTayibl 1 KX COCIUHEHUS hitps://m.eds00.ru/00ae3de8
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
o | T comommm ey | B LOK
Brrgucnenuss MacCoOBOM JOJIU BLIX01a https://m.eds00.ru/00ae1750
MPOIYKTA PEAKIIH
61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
62 KonTponbnas pabota Ne4 mo teme 1
«Bakuelnine MeTayibl U UX COCTUHEHUS))
63 BemiecTBa 1 maTepuasibl B TOBCEITHEBHOM 1 bu6mmoreka [IOK
KU3HH YeJIOBEeKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPY KaroLei 1 bubnnorexa [HOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xuMHm B pelieHUM 3KOJIOTUUECKUX 1 bubnnoreka [JOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
CHCTEMATH3aLHs 3HAHWI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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