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COAEP/KAHUE YYEBHOI'O ITPEJIMETA

1. BenrecTBO U XUMHMYECKAasl peaKkuusl.

Ilepnonnueckuit 3akoH. [lepuonnueckas cuctema XMUMHUYECKUX 3i1eMeHToB [[.1.
MenpneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMUYECKHUX AJIEMEHTOB
MEPBBIX TPEX MEPUOAO0B, KNS, KAIBIUA U UX COCUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
AJEMEHTOB B [lepnoauyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BenlecTBa: BUJIbI XUMHUUECKOU CBSI3U. THUIIBI KPUCTAIUTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH U BUJA XUMHUYECKOM CBS3H.

Knaccudukamnms 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMUUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIUXCS K PA3JIMUHBIM KJIACCaM HEOPTaHUYECKUX COCIMHEHUH, TeHETUYECKasl CBS3b
HEOPraHMYECKUX BEILECTB.

Krnaccudukanys XuMHUeCKUX peakiii 0 pa3IUYHbIM MPU3HAKaM (110 YUCILY U COCTaBy
YYacCTBYIOIIMX B PEAKIUH BEILIECTB, M0 TEIIOBOMY 3P (HEKTy, 10 U3MEHEHHUIO CTETIEHEW OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, [0 YUaCTHIO KaTaau3aTopa). DK30- U SHAOTCPMUUECKUE
peaKIu, TepPMOXUMUYECKUE YPABHEHUSI.

[TonsiTHE 0 CKOPOCTH XUMHUYECKOH peakiuu. [ToHsTHe 00 00paTUMBIX 1 HEOOPATUMBIX
XUMUYECKHUX peakuusx. [IoHsATHEe 0 rOMOreHHBIX U FeTepOreHHbIX peakuusax. [lonsTue o katanuse.
[TonsaTHe 0 XMMUYECKOM paBHOBeCUH. DAaKTOPBI, BIMAIONME HA CKOPOCTh XUMUYECKON PEAaKLIUU U
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, AIEKTPOHHBIN OalaHC OKUCIUTENIBHO-
BOCCTAHOBUTEIbHOMN peakiuu. CocTaBIeHNE yPaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIyii ¢ UCTIOJIb30BaHHEM METO/A AJIEKTPOHHOT0 OaaHca.

Teopus 37AEKTPOIIUTUUECKON TUCCOIMAIIUU. DIEKTPOJIUTHI U HEANEKTPOIUTHl. KaTHOHBI,
aHMOHBI. MeXaHU3M IMCCOLMALUN BEIIECTB C PA3JIMYHBIMU BUJAMU XUMUYECKOU cBs3U. CTEeneHb
nuccouranuu. CUbHbIE U ca0ble 3JIeKTPOIHUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MMPOTEKAHUS PEakIii HOHHOTO 0OMEeHa, MOJHBIE U
COKpAILEHHbIE HOHHBIE YpaBHEHUS peaklnid. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE
MIPEACTABICHHH 00 AJIEKTPOIUTHIECKON aucconnanun. KadecTBeHHbIe peakiuy Ha HOHBI. [loHsTHE
O THJIPOJIU3E COJICH.

XUMUYECKUN IKCTIEPUMEHT: O3HAKOMJIEHUE C MOJICISIMU KPUCTAJUTMYECKUX PELIETOK
HEOPTaHMYECKUX BEIIECTB - METAJNIOB M HEMETAJUIOB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB
(xJ0pHuaa HAaTpHUs), UCCIEA0BaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakluy OT BO3JICHCTBUS
pa3IUYHbBIX (PAKTOPOB, UCCIIEOBAHKE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IIpoIecca
JMCCOIMALIMYU KUCIIOT, IEJIOUeH U cojieil (BO3MOXKHO MCIIOJIb30BaHUE BUEOMATEPHAIIOB),
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIONIUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO OOMEeHa

(oOpa3oBaHue Ocajika, BhIJIEIIEHUE ra3a, 00pa3oBaHue BOJIb), ONBITOB, HIUTIOCTPUPYIOLINX TPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHHE, PEaKLIUU Pa3I0KEHUs, COSAUHEHMS),
pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KAYECTBEHHBIX PEAKIMI Ha HOHBI, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

2. HeMeTaJJILI M BX COeTUHEHUS.

OOm1as xapakTepucTiKa raroreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE
crerneHu okucienus. CTpoeHue u (pu3nyeckre CBOWCTBA MPOCTHIX BELIECTB - FAJIOTEHOB.
XrMHYeCKHE CBOWCTBA HA IPUMEpPE XJlopa (B3aUMOJEICTBIE ¢ METaJlJIaMHi, HEMETaJllIaMH,
menoyaMn). XnopoBogopo. CossiHas KMCI0Ta, XMMUYECKHE CBOWCTBA, TOJyYeHHE, IPUMEHEHNE.
JelicTBrE XJ10pa U XJIOPOBOJIOPO/IA HA OPraHU3M YeloBeKa. BakHel e XJI0puIbl U uX
HaXO0X/IEHUE B IPUPO/JIE.

OOm1as xapakrepucTka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS.

Ctpoenue u pu3HIEeCKue CBOMCTBA MTPOCTHIX BEIIECTB - KUCIOPOAA U CEPhI. AJIIIOTPOTTHBIC
MOIU(HUKAIIMH KUCIOPOAa U cepbl. XUMHUYECKHE CBOHCTBA cepbl. CepoBOI0POI, CTPOCHHE,
¢du3nueckre U XuMH4Yeckre cBoicTBa. OKCUIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnota, (pu3n4eckue 1 XMMHUUECKUe CBOIMCTBa (00IIMe KaK MpeICTaBUTENs Kilacca KMUCIOT
u cnenuduaeckue). XUMHUYECKUE PEAKITUH, JISKAIIME B OCHOBE IPOMBIIINIEHHOTO CIIOc00a
NoJIyueHus: cepHoil kucnotsl. Ilpumenenne. Conu cepHOM KUCIIOTHI, KAYECTBEHHAs peaKus Ha
cynbdar-uoH. HaxoxaeHnue cepbl 1 ee CoeIMHEHHI B IpUpoie. XMMHUYECKOE 3arpsi3HEeHHe
OKpY’Karollel cpeibl COeAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 TPEIOTBPAICHUSI.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynimbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHUS.

A3oTt, pacpocTpaHeHue B IpUpoie, GU3HIeCKUe M XUMHUECKHE CBOMCTBa. Kpyrosopot
a3oTa B npupojae. AMMHUAK, ero pu3nyecKkue 1 XUMUYECKHUEe CBOMCTBA, OJIYy4eHHUE U IPUMEHEHHE.
Conn aMMoOHMS, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS1. A30THasI KHCJIOTA, e MoIydeHue, (pu3ndeckre 1 XuMUIecKue cBoicTBa (00mue
KaK [IPeJICTaBUTEIN Kilacca KUCHIOT U cnenndudeckue). Micnoap3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAJIbHBIX yA00peHH. XMMHUYECKOe 3arpsi3HEHNE OKPYKaroLIel cpe/ibl
COCMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IHU, 3aTPS3HEHUE BO3/1YyXa, IOUYBHI U BOJOEMOB).

®ocdop, amnorponHbie Moaudukanuu dpochopa, pusnuecKkue U XUMUIECKHE CBOUCTBA.
Oxkcua pocdopa (V) u pochopHas kucnora, Gpu3ndeckue 1 XUMHUIECKHUE CBOMCTBA, TTOJIYYCHHE.
Hcnonb3oBanue pocdartoB B Ka4eCTBE MUHEPAIBHBIX yIOOPEHUA.

OOm1as xapakrepucTka 31eMeHToB [VA-rpymnmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYraepon, aJuIoTpoIHbIe MOIU(BUKAIIMH, PACIPOCTPAHEHUE B IPUPOJIE, pusnyeckue u



XUMUYECKHE CBoMcTBa. Ancopoums. KpyroBopot yriepoaa B mpupoae. OKCHIBI yTiepoa, ux
buznyecKre 1 XUMUYECKIE CBOMCTBA, IEHCTBUE HA KUBBIC OPraHU3MBI, MOTYYCHHE U TPUMEHEHUE.
Dkonorudeckue nmpobIeMbl, CBsI3aHHbIE ¢ OKcHaoM yriieposa (IV), runoresa rimodanrbHOTO
MOTEIJICHUS KIMMaTa, MapHUKOBBIN 3 exT. YroapHas KUCIO0Ta U €€ CONU, UX (U3nIecKue u
XUMHYECKHE CBOMCTBA, NMOy4eHHEe U TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[TepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSAX YTriepoaa
(MeraH, 3TaH, 3TUJIEH, allETUJICH, YTAHOJ, TNIMLEPHH, YKCYyCHas KucioTa). [IpupogHbie HCTOYHUKN
YTII€BOOPOAOB (YTrOJib, IPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX MepepaboTku (OEH3HUH), UX POJIb B
OBITY U IPOMBIIIJICHHOCTH.

[TonsTHE O OMONOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, ONKax, YIIeBOAaX - U UX POJU B
YKU3HU YelloBeKa. MarepualibHOE eIMHCTBO OPraHUYEeCKUX U HEOPTaHUYECKUX COETMHEHUH.

Kpemnunii, ero ¢puszndeckre 1 XUMHYECKUE CBOMCTBA, TIOJYYCHHUE U IPUMECHEHHE.
Coenunenus kpeMHus B ipupoe. Obuue npeacrapneHus oo okcuae kpemuus (IV) u kpemHueBoit
kucnote. CUIMKATBI, UX UCIOJIb30BaHUE B OBITY, MEAHUIIMHE, TPOMBINIICHHOCTH. BakHeiime
CTPOUTEIIbHBIE MaTEPHAIIBI: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipobaemsr
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEITHEBHOM JKHU3HH.

XUMHUYECKUH KCTIEPUMEHT: U3y4eHHEe 00pa3lioB HEOPraHUYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHUCIIOTHI, POBEICHNE KAYECTBEHHBIX PEaKIUii Ha XJIOPUA-UOHBI U HAOTIOICHIE
MPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpaKarolue PU3NYECKUEe U XUMHUYECKIE CBONCTBA rajJOreHOB
Y UX COCMHEHNH (BO3MOXHO MCTIOJb30BaHUE BUCOMATEPUAJIORB), O3HAKOMIJICHUE C 00pa3iaMu
XJIOPHUJIOB (TAJIOTEHUIOB), 03HAKOMJICHHE C 00pa3IaMu Cephl U €€ COSTUHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHICOMATEpHAIIOB), HAOIIOIEHHE ITpoliecca O0YTIIMBAaHUS caxapa Mo JeiCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, N3YYCHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM
KHCJIOTHI, POBE/IEHNE KaUYeCTBEHHOHN peakly Ha CyIb(haT-uoH U HaOII0eHHEe MTPU3HAKa ee
POTEKaHUs, O3HAKOMJIEHHUE ¢ (PU3NUECKUMHU CBOHCTBAMHU a30Ta, pochopa 1 X COeTUHEHUN
(BO3MO’KHO HCIOJIB30BAHNE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX B (HocPOpHBIX yIo0peHuil,
noJjlyueHue, coorpanue, pacrio3HaBaHUE U U3YUYeHHE CBOMCTB aMMHaKa, IPOBEICHNE KaYeCTBEHHBIX
peakuuii Ha MIOH aMMOHUA U (ocaT-uoH U N3yYeHHE TPU3HAKOB UX MIPOTEKAHUs, B3aUMOJICICTBIE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEAbIO (BO3MOYKHO UCIIOIB30BaHNE BUICOMATEPHAIIOB),
U3y4eHHe MoJIeNIel KPUCTATMUECKUX PELIeTOK anmasa, rpaduTta, QyuiepeHa, 03HaKOMIICHHUE ¢
MPOLIECCOM aJCOPOLIMY PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM
IIPOTUBOTa3a, MoJIyueHue, CoOOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB YIJIEKHCIIOT0 rasa,
MPOBEJICHNE KaYeCTBEHHBIX PEAKIINI Ha KapOOHAT M CHIIMKAT-MOHBI U U3YYCHHE MTPU3HAKOB UX
MPOTEKAHUs, 03HAKOMIICHHUE C MPOIYKIIUEH CHITMKATHON MPOMBIIIIIEHHOCTH, PEIIICHHE

AKCIIEPUMEHTAJIBHBIX 33a4 110 TeMe "BakHele HeMeTallIbl U UX COeIMHEeHus" .



3. MeTa/li1bl M UX COeMHEHN.

OO01mas xapakTeprucTHKa XUMUIECKIX JIEMEHTOB - METAJIJIOB HA OCHOBAHUU UX TOJIOKCHHUS
B [lepnoanueckoii cucreme xuMuueckux siuemeHToB .M. MenneneeBa u CTpOEHUs aTOMOB.
Ctpoenue MeTalioB. Metanmuyeckasi CBsI3b M METAUTMYECKask KpUCTAIUIMYECKas PelIeTKa.
DJIEKTPOXUMUYECKUH PSJl HAPSHKEHUH METAIIOB. PU3NYECKUE U XUMUYECKHE CBOMCTBA
MeTaiioB. O0IMe crocoOb! oydeHus: MeTayuioB. [IoHITHE 0 KOPPO3UH METAILIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CrutaBbl (CTalb, Yyr'yH, JIOPATIOMUHHMA, OpPOH3a) U UX
MIpUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[lenounbie MeTabl: os10keHue B [lepronnueckoit cucreme XuMU4deckux anemeHToB J[. 1.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJIeHHUE B Ipupoae. Pu3nuecknue U XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U THIPOKCHUIBI HATPHS U Kanus. [[puMeHeHue mea0qHbIxX
METAJUIOB U X COCIUHEHUN.

[IlerouHO3eMENBHBIE METAJTIBI MArHUM M KaJblMii: Tos1okeHue B [lepuoanueckoit cucreme
xuMmuueckux 3aeMeHToB .M. MenaeneeBa, CTpoOeHUE UX aTOMOB, HaX0KJICHUE B IPUPOJIE.
dusnyeckue U XUMUYECKHUE CBOMCTBA MarHus U Kanbliusd. BaxkHelnne coefUHESHUS KaJIbIIUs
(okcua, TUAPOKCH, COJH). JKECTKOCTh BOJIBI U CITIOCOOBI €€ yCTpaHEHHS.

AsroMuHMiL: tonoxkeHue B [lepuonuueckoit cucreme Xumudeckux snemeHton [1.1.
MenpeneeBa, CTpOEHUE aTOMa, HAXOKJICHHUE B ITpupoae. PU3nuecKkue U XUMHYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Keneszo: nonoxenue B [leproanueckoit cucreme XuMU4eCcKux 3nemeHToB J[. 1.
MeHnneneeBa, CTpOEHUE aTOMa, HAXOXK/AeHHE B Ipupoie. Pu3nueckue U XMMUYECKHUE CBOMCTBA
xkene3a. OKcHubl, THAPOKCHIB 1 conn conu xkene3a (1) u xenesa (I11), ux cocras, cBolicTBa U
MOJIyYeHHE.

XUMHYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJVIOB U CILJIaBOB, UX
(GU3UYECKUMHU CBOMCTBAMH, U3YUYECHUE PE3YIHTATOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOICHCTBHUS OKCU/IA KATBIUs U HATPUS C
BOJIOM (BO3MO>KHO MCIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BO/IBI,
mpoIriecca rTOpeHusl Jkese3a B KUCI0po/ie (BO3MOYKHO MUCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MIPOTEKAHMS KaYeCTBEHHBIX PEaKIuii Ha MOHBI (MArHus, KaJabIus, ATIOMUHUS, [IMHKA,
xenesa (I1) u xxenesa (I1I), menu (I1), HabnroAeHNE U OMKMCAaHKE TIPOIIECCOB OKPAIIMBAHUS MIJIAMEHH
MOHAMHM HATPHUSI, KaJTUs ¥ KAIbIHS (BO3MOXKHO HCIIOIH30BAaHKUE BHIEOMATEPUAIIOB), UCCIICIOBAHUE
aM(}OTEepHBIX CBOMCTB TUAPOKCH 1A ATIOMUHUS M TUIPOKCHUIA IIMHKA, PEIICHHE
SKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe ""BaxkHelne MeTaJulbl U UX COCUHEHHUS .

4. X¥MHA ¥ OKpPY’KaolIasi cpeaa.

BemecTsa 1 maTepuansl B TOBCEIHEBHOM )KU3HU YeI0BEKa. be3onmacHoe UCIob30BaHUE

BEIIIECTB U XMMHYECKHUX peakiuii B ObITy. [lepBas moMols npu XUMHUYECKUX 0KOTax U



OTPAaBJICHHSIX.

XUMHYECKOe 3arps3HEHUE OKPYKaIoIIel cpeipl (MpeAesibHas J0MyCcTUMasi KOHLIEHTPpaus
BeniectB (nanee - [1/1K). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHne 00pasIoB MaTeprasoB (CTEKIIO, CIIJIaBbl METAJIJIOB,

MOJIMMEPHBIC MaTEPHUAIIBI ).



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbDI

W3yuenne XMMHUM Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHUs HAIIPABICHO HA JOCTHKEHUE
00y4aroIMUMUCS JTUYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX PE3yIbTaTOB OCBOECHUS y4eOHOTO
peaMera.

1. JInyHOCTHBIE Pe3yIbTAaThl OCBOEHHS POrPaMMBbl OCHOBHOTO 0011eT0 00pa3oBaHus
JIOCTUTAIOTCS B X0JI€ 00Y4YEHUSI XUMHUH B €IMHCTBE YU€OHON M BOCIIMTATEILHON AEATEIbHOCTH B
COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBCHHBIMU
LICHHOCTSIMU, IPUHATHIMU B OOIIECTBE NMPaBUJIaMU U HOPMaMHU MTOBEJICHUS U CIIOCOOCTBYIOT
npoleccaM caMOIO3HAHUs, CAMOPA3BUTHS U COLTUATTU3AIIUH 00YUYaIOIINXCS.

JIMYHOCTHBIE PE3yAbTaThl OTPAXKAIOT TOTOBHOCTH 00YYAIOIINUXCSI PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPUEHTALMI U PACIINPEHHUE OIBITA ACATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTprOTHYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HaCcJIe/INI0, TOHUMAaHUs 3HAaYE€HUSI XUMHUUECKOW HayKH B )KM3HHM COBPEMEHHOT'O OOLIECTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON NH(pOpMaLKE O IePeOBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUPa
1 00IIECTBA;

2) rpa’kJaHCKOT0 BOCIIUTAHUS:

IIPEICTABICHNS O COLUAIBbHBIX HOPMAX U MPaBUJIaX MEXINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, y4eOHO-
UCCIIEIOBATEIbCKON, TBOPUECKON U IPYTUX BHUJIAX ACATEIBHOCTH, TOTOBHOCTH K pa3HO0Opa3zHON
COBMECTHOH JI€ATEIIbHOCTH MPH BBIIIOJHEHNU Y4€OHBIX, TO3HABATENIBHBIX 3a/1a4, BBIITOJIHEHUH
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUM Y4EOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHUIO 1
B3aMMOIIOMOIIIM B IIPOIIecCe 3TOM yueOHOH NesTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHHE
Y TIOCTYTIKU CBOUX TOBAPHILEH C MO3ULIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS
MOCJIEACTBUI MOCTYIKOB;

3) LIEHHOCTH HAYYHOT'O [TO3HAHMS:

MHPOBO33PEHUYECKUX NPEACTABICHUH O BEIECTBE U XUMHUUECKOU PEaKLIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINX OCHOBY JUIS
IIOHUMAaHMsI CYLITHOCTH HayYHON KapTUHBI MUPA, NIPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS IPUPOABI, B3AUMOCBS3AX YEJI0BEKa C IPUPOIHON CPENOH, O POJIM XUMUHU B ITO3HAHUHU
JTUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHBIX MOTHUBOB, HAIIPABJIIEHHBIX HA MOJY4YEHHE HOBBIX 3HAHUI 110 XUMUH,

HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIECCOB U SBICHUIA;



[I03HABATENbHOM, MHPOPMALIMOHHON U YUTATEIBCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON PabOTHI C Y4eOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOM, TOCTYITHBIMU
TEXHUYECKUMU CPEeICTBAMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTepeca K 00y4eHHIO U TO3HAHUIO, JIF0003HATENBHOCTH, TOTOBHOCTH U CLIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHON U MCCIIE0OBATENIBCKOM 1€ATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) bopmMHupOBaHUS KYJIbTYPHI 3A0POBBSI:

OCO3HAHHUS LIEHHOCTH )XKU3HHU, OTBETCTBEHHOI'O OTHOLICHHSI K CBOEMY 30POBbIO, YCTAHOBKH
Ha 3/10pOBBII 00pa3 kKHU3HU, OCO3HAHUS NOCIEICTBUN U HENIPUSTUS BPEJHBIX TPUBBIUEK
(YnorpeOJsieHus! aJIKOroisi, HAPKOTUKOB, KYpEHUs), HEOOXOAUMOCTH COOIIOACHNUS TPaBUIT
0€301aCHOCTH ITpHU O0PAILCHUH C XUMHUUECKUMH BEUIECTBAMU B OBITY U PEalbHOM KU3HU;

5) TpyIOBOTO BOCIIUTAHHUS:

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO podeccuil U Tpyia pa3IMyHOro poja, yBaXKeHUe K
TPYAY U pe3yabTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEIMETHBIX
3HAaHUH 110 XUMHH, OCO3HAHHOTO BHIOOPA MHIMBUAYATEHON TPACKTOPUH MTPOAOIKEHHS
00pa30BaHUs C yU4ETOM JIMYHOCTHBIX HHTEPECOB U CLIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
WHTEPECOB M MOTPEOHOCTEH, YCIEITHON PO ECCUOHAITBHON IEATEILHOCTH U PA3BUTHUS
HEOOXOUMBIX YMEHUHN, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHATIBHON Cpeie;

6) 9KOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKH 11e/1eCO00Pa3HOro OTHOLIEHUS K IPUPOJE KaK HCTOYHUKY >KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHMUS, TOHUMAHHUs [IEHHOCTHU 3/J0POBOT0 U O€30I1aCHOT0 00pa3a JKU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (hU3MUYECKOMY U TICUXHYECKOMY 310POBBIO,
OCO3HAHMSI IEHHOCTH COOJIIOIEHUS MPaBHJI 0€30IIaCHOTO MOBEICHHs TPH padoTe C BELIeCTBAMHU, a
TaK)K€ B CUTyal[UsIX, YTPOKAIOUINX 310POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHSATh 3HAHHUS, MOTy4aeMble MIPU U3YYEHUN XUMUH, JUIs PELICHUs 3a1a4,
CBSA3aHHBIX C OKPYKAIOILIEH IPUPOAHON CPENOM, IOBBILICHUS YPOBHS YKOJIOTHYECKON KYJIBTYPBI,
0CO3HAHMSI INI00ATBHOT0 XapaKTepa 3KOJOTHUECKUX MPoOIeM U MyTel UX pelIeHHus MOCPeICTBOM
METOJI0B XUMUU;

HKOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATEIIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

2. MeranpeamMeTHble pe3yabTaThl. B cocTaBe MeTanpeAMETHBIX PE3YJIbTAaTOB BBIACISAIOT
3Ha4YMMbIe U1 (OPMHUPOBAHNS MUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOPUs, IPUHIIHUII,
rUIoTe3a, (PakT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U APYroe.), KOTOPbIE NCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax M MO3BOJSIOT HA OCHOBE 3HAHUH M3 3THX NPEAMETOB
(dbopMHpOBaTH PEACTABICHUE O LIEIOCTHOW HAYYHOH KapTUHE MUPA, H YHUBEPCAJIbHBIC YUeOHbIC

neiicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTHUBHBIC), KOTOPbIe 00ECIeYnBaIOT



(GbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHHIO U OCYIIECTBICHHIO YICOHOH
NesITeIbHOCTH. MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUSI 00pa30BaTeNbHON MPOTrPaMMBI IO XUMUHU
OTPaKalOT OBJIAJCHHE YHUBEPCATIHHBIMH I103HABATEIbHBIMH JCHCTBUSMH, B TOM YHCJIE:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

YMEHHUE MCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHUH 3HAHUI:
PacKphIBaTh CMBICT XUMUYECKUX MOHATHH (BBIICTATH UX XapaKTepPHbIC PU3HAKHU, YCTAHABIINBATh
B3aMMOCBS3b C APYTUMH MTOHITUSAMH ), UCTIOJIb30BaTh MOHATUA 1J1s1 OOBSICHEHHSI OT/ICIBbHBIX (aKTOB
U SIBJICHUH, BEIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIaCCU(DUKAIIMU XUMHUECKUX BEIIECTB
XUMHYECKHX PEaKIni, yCTaHABINBATH IIPUIUHHO-CIICACTBEHHBIC CBSI3U MEKIY 00bEKTaMu
U3yUYCHHS, CTPOUTD JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 10 AaHAJIIOTHN),
IPOBOJUTH BBIBOJIBI U 3aKITIOUEHUS;

YMEHHUE TIPUMEHSTDH B TIPOIIECCE MMO3HAHMSI MTOHATHUS (IPEIMETHBIC U METAIIPEIMETHEIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, HCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IUPOKO
NpUMEHsIeMbIe B XUMHUU MOJICNIbHBIE TIPEACTABICHUS - XUMUYECKHI 3HaK (CMMBOJI 2JIEMEHTA),
XuMH4eckast popMyiia 1 ypaBHEHHE XUMUYECKON pEaKIiy - IIPU peIIeHUH yueOHO-
TI03HABATENBHBIX 33/1a4, C YI€TOM dTHX MOJICIBHBIX MPEICTABICHUH BBISBISATH M XapaKTEPU30BaTh
CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OOBEKTOB - XHMUYCCKHUX BEIIECTB U XUMUYCCKUX PEAKITHIA,
BBISABIISITH OOIIME 3aKOHOMEPHOCTH, TPUYHMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEUNS B H3y4aeMbIX
npoleccax u sIBICHUSX;

2) 6a30BbIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

YMEHHUE HCII0JIb30BaTh MIOCTABJICHHBIC BOIPOCHI B KAUYECTBE MHCTPYMEHTA MMO3HAHHUS, &
TaKXe B Ka4eCTBE OCHOBBI JIJIs1 JOPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

pHOOPETEHUE OMBITA IO IJIAHUPOBAHUIO, OPTAHU3AINU M ITPOBEACHUIO YICHHYECKIX
AKCIIEPUMEHTOB: YMEHHE HAOIIOAATh 3a XO/IOM IIPOIecca, CAMOCTOSTEILHO IPOTHO3UPOBATH €T0
pe3yabTar, GopMyIUpPOBaTh 0OOOIIEHHUS U BBIBOBI 10 pe3yJibTaTaM MPOBEAECHHOTO OIIbITA,
UCCIICIOBaHMSL, COCTABIISATh OTYET O MPOICTaHHOM padoTe;

3) pabora ¢ uHOopMaIuei:

YMEHHUE BBIOMPATh, aHATM3UPOBATh M HHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB H
¢dopM npencTaBaeHUs, MOTYyIaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJIApHAs JUTEpaTypa
XUMHUYECKOT'0 COZIep KaHus, CIpaBOYHbIE T0coous, pecypcsl IHTepHeTa), KpUTUYECKH OIICHUBATh
IPOTHBOPEUYHMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE TIPUMEHSTh PA3JIMIHbIC METOBI M 3aIIPOCHI IPU TIOUCKE M 0TOOpe HHpOpMaIum u
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BHIIOJTHEHUS YIEOHBIX U TO3HABATENIBHBIX 33124
OTIPENIeIEHHOTO THUIA, TPUOOPETEHHE OMbITAa B O0JIACTH UCIOIB30BAHUS HHPOPMAIIMOHHO-

KOMMYHUKATHBHBIX TGXHOJ’IOFHﬁ, OBJIaJICHUC KyﬂbTypOﬁ AKTUBHOTI'O UCIIOJIb30BAHUA PA3JIMYHBIX



MOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BEIOMPATh ONTUMAIBHYIO (hOPMY MPEICTaBICHUS
uH(}OpPMAIIMU U WIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECTIOKHBIMH CXEMaMHU, TuarpaMmmMamH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh B Mpoliecce yueOHOU U UCCle0BATEIbCKOM
JEeSATeNIbHOCTH UH(POPMALIHMIO O BIMSHUY MPOMBIIIJIEHHOCTH, CETbCKOTr0 X03iCTBA U TPAHCIIOpTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHON Cpebl;

VY obyuatomerocst 0yayT COPMHUPOBAHBI CIEAYIONNE YVHUBEPCANbHBLE KOMMYHUKAMUGHbLE
oelicmeust:

yMEHHE 3a/1aBaTh BOMPOCHI (B X0/€ Uajora v (W) JUCKYCCUH) TIO CYIIECTBY
o0cyx1aeMoit TeMbl, (HOPMYITUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIITOTHEHHS
MPEI0KEHHOM 3a/1a4u;

MpUOOpPETEHUE OIBITA TPE3ECHTALIMH PE3YIbTATOB BBIOJIHEHUS XUMHUYECKOTO KCIIEPUMEHTa
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU ITO3HABATEIHHON U
HCCJIEIOBATEILCKOM 1eATEIbHOCTH IPU PEIICHUU BOSHUKAIOLIUX MTPOOJIEM Ha OCHOBE ydeTa 00IuX
WHTEPECOB M COTJIACOBAHMS MO3UIINN (00CYXIeHHs, 0OMEH MHEHHUSIMH, "MO3TOBBIC IITYPMBI'",
KOOPJMHAIIMS COBMECTHBIX JICHCTBUH, ONpeieNIeHHe KPUTEPHEB 0 OIICHKE Ka4eCTBA BHIITOJTHEHHON
paboThI U Apyrue);

VY oOyuaromerocst 6yayt chopMUPOBAHBI CIEAYIONINE YHUBEPCATIbHbLE Pe2YlamUEHble
oelicmeust:

YMEHHE CAMOCTOSTENILHO OINPEIENIATh 1eNU IeATeNbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBAThH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD, BRIOMpPATh Hanbosee
s exTUBHBIC CITOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISITh
WJIM KOPPEKTUPOBATH MPEJI0KEHHBIN aITOPUTM IEUCTBUN MPU BHIMIOJHEHUH 3aIaHUM C YUETOM
MOJTyYEHUSI HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX - BEIIECTBAX U PEAKIUSIX, OIICHUBATH
COOTBETCTBHE MOJIyYEHHOT'O pe3yJibTaTa 3asBJICHHOH 11EJIH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PeJiaraéMble B YCIOBUU 3a/1aHUM.

3. [IpeameTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMbl IO XUMUHU Ha YPOBHE OCHOBHOTO
o0riero oOpa3oBaHusL.

B cocraBe npenMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 0053aTEILHOIO COICPKaHUS,
YCTaHOBJICHHOTO TaHHOU (hesiepaibHOM paboueii mporpaMMoi, BEIJEISIOT: OCBOSHHBIE
o0Oy4aromuMucs HayyHble 3HaHUS, YMEHUS U CIIOCOObI IeWCTBUM, cienruueckue A MpeIMeTHOM
oOmacty "Xumus", BUIBI AEATEIBHOCTH IO IOJIYYESHUIO HOBOT'O 3HAHUSA, €T0 HHTEPIIPETAINH,
peoOpa3oBaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CUTYAIUX.

K kony o0yuenus B 9 kiacce y odyyaromerocsi oyny copMupoBaHbl CleAyIOIINE



npeIMEeTHbIE PE3yIbTaThl IO XUMHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI SJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasi peaklrs, XUMUYECKas CBA3b,
TEII0BOM 3P PEKT peakiuu, MoJib, MOJISIPHBII 00bEM, PACTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIIUTHL,
AIIEKTPOIUTUYECKAs TUCCOLUAIINS, PEAKIIMA HOHHOTO 0OMEHa, KaTalu3aTop, XMMUYECKOe
paBHOBecHe, 00paTHUMbIE M HEOOPATUMBIEC PEAKITUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC PEAKITHUH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE, aJNIOTPONHs, aM()OTEPHOCTbD,
XUMHUYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKas), KpUCTAJUIMYECKasi PEeLIeTKa, KOPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTh XUMUYECKOW PEaKINy, MpeAenbHO qomyctumast kKonnenTpamus [1/1K
BELIECTBA;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUIA U IPUMEHATH 3TH MOHSATHS
IIPU OMMCAHHUM BELIECTB U UX MPEBPAIICHU;

MCIOJIb30BaTh XUMHUYECKYIO0 CUMBOIIUKY JJIsl COCTABICHUS (JOPMYJT BEIIECTB U ypaBHEHUH
XAMHYECKUX PEaKIUi;

OTIpEIEIIATh BAJICHTHOCTb U CTENIEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B COSMHEHHIX
Pa3IUYHOIO COCTaBa, MPUHAIEKHOCTh BEUIECTB K OIMPEIeJICHHOMY KJIacCy COeAMHEHUN O
dbopMynaM, BUJ XUMUIECKOU CBS3M (KOBAJICHTHASI, MOHHASI, METAJLUTUYECKAs) B HEOPTaHMYECKHUX
COCIMHEHUSIX, 3apsi]] HOHA 10 XUMHUYECKOH opMyIie, XapaKTep Cpelbl B BOJHBIX pacTBOPAX
HEOPraHMYECKUX COSAMHEHUN, THUI KPUCTANINYECKON PEeIIeTKH KOHKPETHOTO BEILECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona J[.M. MenzaeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHUE: OTIMCHIBATh M XapaKTepU30BaTh TabmuuHyto hopmy [leproanueckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUSA "TyIaBHas noarpymnmna (A-rpymmna)" u "mobounas
noarpymnma (b-rpymnma)", manbeie 1 60bIITNE TEPUOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE
UMEIOTCS B IEPUOAMYECKOM TalNHIIe, C YNCIOBBIMU XapaKTePUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Apa, 00IIee YICIIO JIEKTPOHOB U pacHpeieNieHHe UX Mo
AIIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB JIEMEHTOB M UX
COEIMHEHUH B Mpezesiax MajblX MepruoI0B U IJIaBHBIX MOATPYIII C YYETOM CTPOSHUS UX aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPTaHWYECKUE BEIIECTBA, XUMUUYECKHE
peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIMX B PEaKIMH BEILIECTB, 10 TEII0BOMY 3¢ dekry, mo
M3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIHE U CTICIU(PUICCKUE XUMUUIECKUE CBOMCTBA MPOCTHIX U
CJIOHBIX BEILIECTB, MOATBEPKIasi ONMMCAaHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JIEKTPOJUTUYECKON TUCCOLMALIUM KUCIIOT, IIEJIOYEH U COJIEH,

MIOJTHBIE U COKpAIIEHHBIC YPABHEHUS peaKIuil HOHHOTO 0OMEHa, YpaBHEHHsI PEaKIIHid,



HOATBEPIKAAIOIMINX CYIIECTBOBAHHE T€HETHUECKON CBSI3M MEXKIY BEIIECTBAMHU PA3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IPOTHO3MPOBAThH CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOYKHOCTH
NPOTEKAHU XUMHUECKHUX MPEBPAIICHNI B PA3IMYHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTENFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacCChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 10 (hopMyJie COSTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IPOBO/INTH PACUYETHI 10 YPAaBHEHNIO XUMHUYECKOH peakInm;

COOJIIO/1aTh MTPaBUIIA TIOJIB30BAHNS XUMUYIECKOH MOCY0H 1 1ab0paTOPHBIM
000pyI0BaHUEM, a TAK)KE MPaBUIIa OOPAIICHHUS C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH 10
BBITOJIHEHUIO TAOOPATOPHBIX XMMUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YIJICKHUCIIOTO Ta3a);

IPOBOANTH PEAKINH, TOATBEPIKAAIOIINE KaYeCTBEHHBIN COCTaB PA3IMUHBIX BEIIECTB!
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPUAOPOMHUI-, HOTUA-, KapOoHAT-, pocdart-, CUIMKAT-, Cyibdar-
, THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS 1 HOHBI U3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPTaHMYECKHUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON AEATEILHOCTH - aHAIHU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIIHNIO, BbISIBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3EH - IS
U3y4YEHHsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHbIE METOIbI TIO3HAHUS -

HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TemaTtnyeckoe mIaHupOBaHUE

Ne | HaumenoBanue pazznena u | KomuyectBo | Kontponbheie | JIlabopaTopHbie ONEKTPOHHBIE
/T TEM MPOTPaAMMBbI 4acoB paboThI, KOJI- u (mudpoBsIe)
BO YacoB MpPaKTUYECKHe | 0OpazoBaTEIbHBIC
paboThI, KOJI- pecypchl
BO 4acOB
1 BemiecTtBo 1 xuMHuueckas 19 1 2 oocC
peakuus. «Mos IlIxona»
2 | Hemeramabl u ux 28 1 10 oocC
COEJIMHEHUSL. «Mos IlIxona»
3 | MeTamibl 1 ux 17 1 7 ocC
COETUHEHUS. «Mos Ikonay
4 | XuMus u oKpyxaroras 4 nocC

cpena.

«Mos Ikonay




['paduik KOHTPOJIBHBIX paboT 1Mo XUMHH, YA Kitacc

Ne [Inanupyemas dakTrueckas Tewma 3ansaTus
/11 nara nara
1 K/p Nel mo teme «DIeKTpOIUTHYECKAsT THUCCOIUAIINS.
XUMHYECKUE PEAKIIMU B PACTBOPAX).
2 K/p Ne2 mo teme «HemeTamibl 1 X coeqMHEHUS.
3 K/p Ne3 o teme «MeTauibl U MX COSAMHEHUSI.
['paduixk KOHTPOJIBLHBIX padboT 1Mo XuMuH, 9b Kacc
No [Tnanupyemas ®dakTuyeckas Tema 3anarus
/1 marta nara
1 K/p Nel mo teme «IneKTpomuTHUYECKas! JUCCOLUALIMSL.
XUMHYECKUE PEAaKIIUU B PACTBOPAX ).
2 K/p Ne2 o treme «HeMeTauisl ¥ UX COSTUHEHUS.
3 K/p Ne3 mo Teme «MeTajutbl M IX COSTMHEHUSY.
I'paduk KOHTPONBHBIX paboT 1o xumuu, 9B kmacce
Ne [Inanupyemas dakTrueckas Tewma 3ansaTus
/11 nara nara
1 K/p Nel mo teme «DmeKTpOIUTHYECKAsT THUCCOIUAIINS.
XUMHYECKUE PEAKIIMH B PACTBOPAX).
2 K/p Ne2 mo teme «HemeTamibl 1 X coeqMHEHUS.
3 K/p Ne3 o reme «MeTauibl U MX COSAMHEHUSI.
['padpuixk KOHTPOJIBHBIX padboT 1Mo XuMuH, 91" KIacc
No [Tnanupyemas ®dakTuyeckas Tema 3anarus
/1 marta nara
1 K/p Nel mo teme «IneKTpomuTHUYECKas! JUCCOLMALIMSL.
XUMHYECKUE PEAKIIUU B PACTBOPAX ).
2 K/p Ne2 o reme «HeMeTauibl ¥ UX COSTUHEHUS.
3 K/p Ne3 mo Teme «MeTajutbl M IX COSTMHEHUS».
['paduixk KOHTPOJIBHBIX padboT 1Mo XuMuUH, 9] KIacc
Ne [Inanupyemas dakTrueckas Tewma 3ansaTUs
/11 nara nara
1 K/p Nel mo teme «DNEKTpONHTHYECKAST TUCCOLMAIIHS.
XUMHYECKUE PEAKIIUU B PACTBOPAX ).
2 K/p Ne2 o teme «HeMeTauibl ¥ UX COSTUHEHUS.
3 K/p Ne3 o teme «MeTauibl U MX COSAMHEHUSI.




['paduk mpakTHuecknx u 1abopaTOpHBIX padboT 1Mo XUMHH, YA Kitacce

Ne | IInanupyemas dakTHueckas Tewma 3ansaTHA

n/m | gara nara

1 JI/O Nel. Peakiiuu noHHOTO OOMEHa B pacTBOpax
ANEeKTPOoUTOB: cynbdaTta Meau (1) u menoun, kapOonara
HATpUsI ¥ COJISTHOM KUCIIOThI, pEaKIIUs HEUTpaau3anus
MEXKY TUAPOKCUJOM KaJIMS U COJISTHOM KHCIIOTOM.

2 [IpakTrueckas padota Nel. Permenue sxcrepuMeHTaIbHBIX
3a/1a4 1o TeMe "DIIeKTpOIUTHYEeCKas Juccoruanus'.

3 JI/O Ne2. Pacnio3zHaBaHu€e XJIOPHA-HOHOB.

4 [IpaxkTuueckas padora Ne 2. [Tonydenue constHOI
KHCJIOTHI, U3YUEHHE €€ CBOMCTB.

5 JI/O Ne3. OGHapy»keHue cyabhaT-uoHOB.

6 JI/O Ned. BzaumoseiictBue paz0aBieHHON cepHON
KHCJIOTHI C IUHKOM.

7 JI/O Ne5. B3aumojieiicTBHE COJEii aMMOHUS C MIET0YbIO.

8 [Ipaktrnueckas padora Ne 3. [lonmyueHue aMmmuaka,
M3YYECHUE ETO CBOWCTB.

9 JI/O Ne6. O3nakomMiieHre ¢ oOpa3iiaMu a30THBIX U
dochopHBIX yH0OpeHUH.

10 JI/O Ne7. KauecTBeHHast peakiiusi Ha KapOOHAT-MOH.

11 [Ipaktuueckas padora Ne 4. [TonydeHue yriekucioro
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-HOH.

12 [IpakTuueckas padora Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxHenue
HEMETaJUIbl U UX COeMHEHus".

13 JI/O Ne8. 3aBUCHMOCTb CKOPOCTH PEAKIIMU METaja ¢
KHUCJIOTOM OT IPUPOJIbl METaJIA.

14 JI/O Ne9. O3nakomiieHue ¢ 00pa3laMu CIJIaBOB METAJLIOB.

15 [Ipaktrueckas padota Ne 6. JKeCcTKOCTh BOJBI U METOJIBI €€
yCTpaHEHHUSI.

16 JI/O Nel10. O3nakomiieHue ¢ 00pas3aMu aTlOMUHHS U €TO
CILIaBOB.

17 JI/O Nell. AmdoTepHBIe CBOMCTBa THIPOKCUIA
ATIOMUHUSL.

18 JI/O Nel2. KauecTBeHHBIE peakllii Ha HOHBI JKeJIe3a.

19 [IpakTuueckas padora Ne 7. Permenue

AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxkHenume
METAIIbI U UX COEUHEHUT"




['paduk mpakTrueckux u 1adbopaTopHBIX padoT 1Mo xumuH, 9b knacc

Ne | ITnanupyemas dakTHueckas Tema 3ansaTHA

n/m | gara nata

1 JI/O Nel. Peakiiuu noHHOTO OOMEHa B pacTBOpax
ANEeKTPOoUTOB: cynbdaTta Meau (1) u menoun, kapOonara
HATpUsI ¥ COJISTHOM KUCIIOThI, pEaKIIUs HEUTpaau3anus
MEXKY TUAPOKCUJOM KaJIMSI U COJISTHOM KHCIIOTOM.

2 [IpakTrueckas padota Nel. Permenue sxcrepuMeHTaIbHBIX
3a/1a4 1o TeMe "DIIeKTpOIUTHYEeCKas Juccoruanus'.

3 JI/O Ne2. Pacnio3zHaBaHu€e XJIOPHA-HOHOB.

4 [IpaxkTuueckas padora Ne 2. [Tonydenue constHOI
KHCJIOTHI, U3YUEHHE €€ CBOMCTB.

5 JI/O Ne3. OGHapy»keHue cyabhaT-uoHOB.

6 JI/O Ned. BzaumoseiictBue paz0aBieHHON cepHON
KHCJIOTHI C IUHKOM.

7 JI/O Ne5. B3aumojieiicTBHE COJEii aMMOHUS C MIET0YbIO.

8 [Ipaktrnueckas padora Ne 3. [lonmyueHue aMmmuaka,
M3YYECHUE ETO CBOWCTB.

9 JI/O Ne6. O3nakomMiieHre ¢ oOpa3iiaMu a30THBIX U
dochopHBIX yH0OpeHUH.

10 JI/O Ne7. KauecTBeHHast peakiiusi Ha KapOOHAT-MOH.

11 [Ipaktuueckas padora Ne 4. [TonydeHue yriekucioro
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-HOH.

12 [IpakTuueckas padora Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxHenue
HEMETaJUIbl U UX COeMHEHus".

13 JI/O Ne8. 3aBUCHMOCTb CKOPOCTH PEAKIIMU METaja ¢
KHUCJIOTOM OT IPUPOJIbl METaJIA.

14 JI/O Ne9. O3nakomiieHue ¢ 00pa3laMu CIJIaBOB METAJLIOB.

15 [Ipaktrueckas padota Ne 6. JKeCcTKOCTh BOJBI U METOJIBI €€
yCTpaHEHHUSI.

16 JI/O Nel10. O3nakomiieHue ¢ 00pas3aMu aTlOMUHHS U €TO
CILIaBOB.

17 JI/O Nell. AmdoTepHBIe CBOMCTBa THIPOKCUIA
ATIOMUHUSL.

18 JI/O Nel2. KauecTBeHHBIE peakllii Ha HOHBI JKeJIe3a.

19 [IpakTuueckas padora Ne 7. Permenue

AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxkHenume
METAIIbI U UX COEUHEHUT"




I'paduk nmpakTrueckux u JadbopaTopHBIX padboT 1Mo xumuH, 9B knacc

Ne | ITnanupyemas dakTHueckas Tewma 3ansaTHA

n/m | gara nara

1 JI/O Nel. Peakiiuu noHHOTO OOMEHa B pacTBOpax
ANEeKTPOoUTOB: cynbdaTta Meau (1) u menoun, kapOonara
HATpUsI ¥ COJISTHOM KUCIIOThI, pEaKIIUs HEUTpaau3anus
MEXKY TUAPOKCUJOM KaJIMSI U COJISTHOM KHCIIOTOM.

2 [IpakTrueckas padota Nel. Permenue sxcrepuMeHTaIbHBIX
3a/1a4 1o TeMe "DIIeKTpOIUTHYEeCKas Juccoruanus'.

3 JI/O Ne2. Pacnio3zHaBaHu€e XJIOPHA-HOHOB.

4 [IpaxkTuueckas padora Ne 2. [Tonydenue constHOI
KHCJIOTHI, U3YUEHHE €€ CBOMCTB.

5 JI/O Ne3. OGHapy»keHue cyabhaT-uoHOB.

6 JI/O Ned. BzaumoseiictBue paz0aBieHHON cepHON
KHCJIOTHI C IUHKOM.

7 JI/O Ne5. B3aumojieiicTBHE COJEii aMMOHUS C MIET0YbIO.

8 [Ipaktrnueckas padora Ne 3. [lonmyueHue aMmmuaka,
M3YYECHUE ETO CBOWCTB.

9 JI/O Ne6. O3nakomMiieHre ¢ oOpa3iiaMu a30THBIX U
dochopHBIX yH0OpeHUH.

10 JI/O Ne7. KauecTBeHHast peakiiusi Ha KapOOHAT-MOH.

11 [Ipaktuueckas padora Ne 4. [TonydeHue yriekucioro
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-HOH.

12 [IpakTuueckas padora Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxHenue
HEMETaJUIbl U UX COeMHEHus".

13 JI/O Ne8. 3aBUCHMOCTb CKOPOCTH PEAKIIMU METaja ¢
KHUCJIOTOM OT IPUPOJIbl METaJIA.

14 JI/O Ne9. O3nakomiieHue ¢ 00pa3laMu CIJIaBOB METAJLIOB.

15 [Ipaktrueckas padota Ne 6. JKeCcTKOCTh BOJBI U METOJIBI €€
yCTpaHEHHUSI.

16 JI/O Nel10. O3nakomiieHue ¢ 00pas3aMu aTlOMUHHS U €TO
CILIaBOB.

17 JI/O Nell. AmdoTepHBIe CBOMCTBa THIPOKCUIA
ATIOMUHUSL.

18 JI/O Nel2. KauecTBeHHBIE peakllii Ha HOHBI JKeJIe3a.

19 [IpakTuueckas padora Ne 7. Permenue

AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxkHenume
METAIIbI U UX COEUHEHUT"




['paduk mpakTrueckux u gadbopaTopHbIX padoT 1o xumuH, 91" kinacc

Ne | ITnanupyemas dakTHueckas Tema 3ansaTHA

n/m | gara nata

1 JI/O Nel. Peakiiuu noHHOTO OOMEHa B pacTBOpax
ANEeKTPOoUTOB: cynbdaTta Meau (1) u menoun, kapOonara
HATpUsI ¥ COJISTHOM KUCIIOThI, pEaKIIUs HEUTpaau3anus
MEXKY TUAPOKCUJOM KQJIMSI M COJISTHOM KHCIIOTOM.

2 [IpakTrueckas padota Nel. Permenue sxcrepuMeHTaIbHBIX
3a/1a4 1o TeMe "DIIeKTpOIUTHYEeCKas Juccoruanus'.

3 JI/O Ne2. Pacnio3zHaBaHu€e XJIOPHA-HOHOB.

4 [IpaxkTuueckas padora Ne 2. [Tonydenue constHOI
KHCJIOTHI, U3YUEHHE €€ CBOMCTB.

5 JI/O Ne3. OGHapy»keHue cyabhaT-uoHOB.

6 JI/O Ned. BzaumoseiictBue paz0aBieHHON cepHON
KHCJIOTHI C IUHKOM.

7 JI/O Ne5. B3aumojieiicTBHE COJEii aMMOHUS C MIET0YbIO.

8 [Ipaktrnueckas padora Ne 3. [lonmyueHue aMmmuaka,
M3YYECHUE ETO CBOWCTB.

9 JI/O Ne6. O3nakomMiieHre ¢ oOpa3iiaMu a30THBIX U
dochopHBIX yH0OpeHUH.

10 JI/O Ne7. KauecTBeHHast peakiiusi Ha KapOOHAT-MOH.

11 [Ipaktuueckas padora Ne 4. [TonydeHue yriekucioro
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-HOH.

12 [IpakTuueckas padora Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxHenue
HEMETaJUIbl U UX COeMHEHus".

13 JI/O Ne8. 3aBUCHMOCTb CKOPOCTH PEAKIIMU METaja ¢
KHUCJIOTOM OT IPUPOJIbl METaJIA.

14 JI/O Ne9. O3nakomiieHue ¢ 00pa3laMu CIJIaBOB METAJLIOB.

15 [Ipaktrueckas padota Ne 6. JKeCcTKOCTh BOJBI U METOJIBI €€
yCTpaHEHHUSI.

16 JI/O Nel10. O3nakomiieHue ¢ 00pas3aMu aTlOMUHHS U €TO
CILIaBOB.

17 JI/O Nell. AmdoTepHBIe CBOMCTBa THIPOKCUIA
ATIOMUHUSL.

18 JI/O Nel2. KauecTBeHHBIE peakllii Ha HOHBI JKeJIe3a.

19 [IpakTuueckas padora Ne 7. Permenue

AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxkHenume
METAIIbI U UX COEUHEHUT"




['paduk mpakTrueckux u 1abopaTopHBIX padoT 1Mo xumuH, 91 kmacc

Ne | IInanupyemas dakTHueckas Tewma 3ansaTHA

n/m | gara nata

1 JI/O Nel. Peakiiuu noHHOTO OOMEHa B pacTBOpax
ANEeKTPOoUTOB: cynbdaTta Meau (1) u menoun, kapOonara
HATpUsI ¥ COJISTHOM KUCIIOThI, pEaKIIUs HEUTpaau3anus
MEXKY TUAPOKCUJOM KQJIMSI M COJISTHOM KHCIIOTOM.

2 [IpakTrueckas padota Nel. Permenue sxcrepuMeHTaIbHBIX
3a/1a4 1o TeMe "DIIeKTpOIUTHYEeCKas Juccoruanus'.

3 JI/O Ne2. Pacnio3zHaBaHu€e XJIOPHA-HOHOB.

4 [IpaxkTuueckas padora Ne 2. [Tonydenue constHOI
KHCJIOTHI, U3YUEHHE €€ CBOMCTB.

5 JI/O Ne3. OGHapy»keHue cyabhaT-uoHOB.

6 JI/O Ned. BzaumoseiictBue paz0aBieHHON cepHON
KHCJIOTHI C IUHKOM.

7 JI/O Ne5. B3aumojieiicTBHE COJEii aMMOHUS C MIET0YbIO.

8 [Ipaktrnueckas padora Ne 3. [lonmyueHue aMmmuaka,
M3YYECHUE ETO CBOWCTB.

9 JI/O Ne6. O3nakomMiieHre ¢ oOpa3iiaMu a30THBIX U
dochopHBIX yH0OpeHUH.

10 JI/O Ne7. KauecTBeHHast peakiiusi Ha KapOOHAT-MOH.

11 [Ipaktuueckas padora Ne 4. [TonydeHue yriekucioro
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-HOH.

12 [IpakTuueckas padora Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxHenue
HEMETaJUIbl U UX COeMHEHus".

13 JI/O Ne8. 3aBUCHMOCTb CKOPOCTH PEAKIIMU METaja ¢
KHUCJIOTOM OT IPUPOJIbl METaJIA.

14 JI/O Ne9. O3nakomiieHue ¢ 00pa3laMu CIJIaBOB METAJLIOB.

15 [Ipaktrueckas padota Ne 6. JKeCcTKOCTh BOJBI U METOJIBI €€
yCTpaHEHHUSI.

16 JI/O Nel10. O3nakomiieHue ¢ 00pas3aMu aTlOMUHHS U €TO
CILIaBOB.

17 JI/O Nell. AmdoTepHBIe CBOMCTBa THIPOKCUIA
ATIOMUHUSL.

18 JI/O Nel2. KauecTBeHHBIE peakllii Ha HOHBI JKeJIe3a.

19 [IpakTuueckas padora Ne 7. Permenue

AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "'BaxxkHenume
METAIIbI U UX COEUHEHUT"




AHHOTaNUA K padoyeil nporpamme

IIpeamer, Kiaace Xumus, 9 knacc

YpoBeHb o0pa3oBanusi OcHoBHOE 00111ee 00pa30BaHKE

CocraBuTe/ib IPOrpaMmMbl Crpekoszuna Onus CepreeBHa

HopmaTuBHbBIE JOKYMEHTBI - [Ipukasz Munnpocsemenus Poccun ot 31.05.2021 Ne287 «O6

yTBepKACHUH (peiepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa OCHOBHOT'O OOIIETO
o0pa3oBaHUs»

- [Ipukasz Munnpocsemenus Poccun ot 18.05.2023 N 370 "O6
yTBepkAcHUH (peepabHON 00pa3oBaTeIbHON MPOTPaMMBI
OCHOBHOTO0 00111eT0 00pazoBaHus"

- OcHoBHast 00pa3zoBaTeNbHas MPOorpaMMa OCHOBHOTO OOIIEro
obpazoBanust BOY r. Omcka «Cpennsis 001meoopa3oBaTenbHas
mikona Ne 24y

CpencrBa o0yueHust ["a6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. Xumus, 9
knacc. U3narenscrBo «lIpocsemenuey, 2021

Ienn u 3aga4n n3yveHus [Ipu n3yueHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO

npeaMera 00pa3oBaHMs Ba)KHOE 3HAUEHHE TPUOOPEH TaKHUe eI, KakK:

(dbopMHpOBaHNE HHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTH,
TOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY MPUHATHIO PELICHUH, CIIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;
HaINpaBJICHHOCTh O0YUYCHHUSI HA CUCTEMaTHUECKOE MPHOOIICHNE
00yJaronuxcst K CaMOCTOSITEIbHOM ITO3HABATEIHHOM
JeSITeIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS, (POPMHUPYIOLITUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;
o0ecrieyeHne yciIoBui, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO
00yJaronMMuUCs ONbITa Pa3HOOOPA3HOM NEATEIHHOCTH,
MO3HAHUS U CAMOTIO3HAHMUSI, KJIFOUEBbIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAYECHUE JIIS
Pa3IUYHBIX BUJIOB JI€ATEIbHOCTH;

dbopmupoBanue o01Iel GyHKIIMOHAILHON 1 €CTECTBEHHO-
Hay4YHOW TPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATh U
OLICHUBAThH SBJICHHSI OKPY’KAIOLIETO MUPA, UCIIOJIb3YS 3HAHUS U
OTIBIT, MOTYYEHHbIE PU U3YUYEHUU XUMHUU, TPUMEHATh UX MPU
peleHn: IpooJIeM B TOBCEAHEBHOM KU3HU U TPYI0BOU
NEeSITeIbHOCTH;

dbopMupoBaHUEe y 00YJAOIINXCS TYMaHUCTHUECKHUX
OTHONICHU, TOHUMaHUS [IEHHOCTU XUMUYECKUX 3HAHUM JIsI
BBIPAOOTKH SKOJIOTUYECKHU 11€JIeCO00pa3HOro OBEICHNS B
OBITY U TPYAOBOH EATEIHLHOCTHU B IEJIIX COXPAHEHUSI CBOETO
310POBBS U OKPYXKAIOLIEH IPUPOIHON CPEIBI;

pa3BUTHE MOTHBAIIMU K O0yUEHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHS
00I11eYeI0BeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY PO ISl U HANIPABICHHOCTH JaJIbHEHIIEro 00ydeHusl.

Cpok peanuzanuu 1 rox

NMPOrpamMMbl

MecTo H TPY10€eMKOCTH - o0s3arenbHasg yacTh yueOHoro miana OO00;
yueOHOro npeamMera B - 9 knacc- 68 yacoB B roJi, 2 yaca B HEJIEIIO 32 YPOBEHb
Y4eOHOM ILIaHe o0pa3oBaHus

Crpykrypa padouei . TUTYJBHBIN JIUCT;




NPOrpamMMbl 2. cozepkaHue yueOHOTro IpeamMeTa;

3. IUIaHUpyeMble pe3yNIbTaThl OCBOCHUS YU€OHOTO MPEAMETA;
4. TeMaTH4ECKOE IIAHUPOBAHUE;

5. rpaduKH KOHTPOJIBHBIX, TAOOPATOPHBIX U MPAKTHUECKUX
pabor;

6. MOYPOUYHOE IJIAHUPOBAHUE.




