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l. COILEPKAHUE VYUYEBHOI'O IIPEJIMETA

BemecTBo 1 XMMHUYECKasl peaKu s

[lepuonnueckut 3axkoH. Ilepuoamueckas cucrema XUMHAYECKUX 3neMeHToB [J[. U.
MenneneeBa. CrTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XHMHYECKHX
3JIEMEHTOB TEPBBIX TPEX MEPHUOMAOB, KAJMs, KAIbIUA U MX COCAUHEHHN B COOTBETCTBUHU C
MOJIO)KEHUEM JIEMEHTOB B llepnoandeckoil cucteMe U CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XMMHUYECKOW CBS3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKM M BHUAA XMUMHUYECKOH
CBSI3H.

Knaccudukanys v HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XHWMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCcaM HEOPraHUYECKUX COCTUHEHUN, TeHETHYeCKas
CBSI3b HEOPTAHUYECKUX BEIIIECTB.

Knaccuduxanys XuMHUYECKUX peakiuil M0 pa3IMYHbIM MpU3HAKaM (M0 YHUCIY U COCTaBy
Y4acTBYIOIIMX B PEAKIMHA BEIIECTB, IO TerioBoMYy 3G (deKTy, M0 H3MEHEHUIO CTeleHel
OKHCJICHUS] XUMHYECKUX AJIEMEHTOB, MO0 0OpaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- U
SHJIOTEPMHUYECKHUE PEAKIIMU, TEPMOXUMUYECKHUE YPABHEHHUS.

[TonsiTue o ckopocTh XUMHUECKOW peakuuu. [loHsiTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [ToHATHE O TOMOT€HHBIX M TE€TEPOTEHHBIX peakuusx. lloHarue o
karanuse. llonsatne o XumuuyeckoM paBHOBecHH. @DaKTOpBI, BIMAIOIIME HAa CKOPOCTh
XUMHUYECKOU PEAKLINH U IMOJ0KEHNE XUMUYECKOI'O PAaBHOBECHSL.

OKHCITUTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, JJICKTPOHHBIM OanaHC OKHCIUTENBbHO-
BOCCTAHOBHUTENIBHOW peakunu. COCTaBICHUE YPaBHEHUW OKUCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peakiuii ¢ UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopusi INEKTPOTUTUUECKON TUCCOLMALIUU. DIEKTPOIUTHI U HEIIEKTPOJUThl. KaTHOHBI,
AHUOHBI. MeXaHW3M JUCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BUJIAMU XUMHUYECKOM CBS3U.
Crenenp qucconuaiu. CUIbHBIC U Ca0bIe IIEKTPOIUTHI.

Peakiiuu monHoro obMeHa. YcloBUsS MPOTEKAHMS peaKIuii MOHHOTO OOMEHa, MOJIHBIC U
COKpallléHHbIE MOHHBIC ypaBHEHHUs peakuuil. CBOCTBa KHCIOT, OCHOBAHUW W COJIEH B CBETE
MPEJICTaBICHUM 00 SJIEKTPOJUTHUYECKON aucconuanuu. KadecTBeHHBIE peEakIMd Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX BEIIECTB —
METaJUIOB M HeMeTauioB (Tpadura W anMmasa), CIOXKHBIX BEMIECTB (XJOpuaa HATpus),
WCCIIEIOBAHUE 3aBUCHMOCTH CKOPOCTHM XUMHYECKOW PEAKIHUM OT BO3JIECUCTBUS PaA3JIMYHBIX
(dakTOpOB, UCCIIEIOBAHNE DIIEKTPONPOBOTHOCTA PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHAIINH
KHUCJIOT, IIeJoue u coneil (BO3MOYKHO HCIOJb30BaHUE BHUAECO MAaTEpPHUAIOB), MPOBEIACHUE
OTIBITOB, WJUTFOCTPUPYIONMIUX MPU3HAKK MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajJika, BBbIJEJICHUE Ta3a, O0Opa30BaHUWE BOJbI), OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUid (TOpPEeHUE, PEaKIMU Pa3JIOKEHUs, COCIUHECHHUS),
pacrno3HaBaHUE HEOPTraHUYECKUX BEHIECTB C IMOMOIIBI0 KAYECTBEHHBIX PEaKIMi Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTtasiibl 4 MX COeAMHEHUS



OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
crenieHu okucieHus. CTpoeHne U (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XuMUYeCcKre CBOMCTBa Ha MpuMepe Xjopa (B3aUMOJIEUCTBHE C MeETallaMH, HEMEeTaJlJIaMH,
menoyamu).  XaopoBojopona. ComsiHas KUCIOTa, XWMHYECKHE CBOMCTBA, TMOJy4YEHUE,
npuMeHeHue. JlencTBue xjopa MU XJIOPOBOAOPOJA HA OpPraHuM3M 4YeJoBeKka. Baxueunmue
XJIOPUBI U UX HAXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepucTuka 3memMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTpOEHHUsI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (Pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephl. AJIIOTPOIHBIE MOAU(PUKAIIMN KUCIOPOAa U Cepbl. XUMHUUECKUE CBOWMCTBA
cepel. CepoBoaopos, cTpoeHue, (U3MYECKHE W XUMUUYECKHe CBoicTBa. OKCHABI CEephl Kak
peACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KuCIOTa, GU3NYECKUe U XMMHUYECKHE CBOMCTBA
(oOmrue kak TIpEJACTABUTENSI Kjacca KHUCIOT U crernuduueckue). XUMHUUYECKUE peaKkIluu,
JieXxalue B OCHOBE MPOMBIIIJIEHHOTO CMoco0a IMOJy4YeHHs CepHOM KHUCIOThl. [IpumeHeHue
cepHoil kucioThl. CoONMUM CEpHOM KHUCIOTHI, KAYECTBEHHAsh peakius Ha CyJibQar-HoH.
Haxoxaenue cepsl U €€ cCoenMHEHUN B TPUPOJC. XUMHUYECKOE 3arpsA3HEHUE OKpPYKaromiei
Cpeabl COeTMHEHUSAMH Cepbl (KUCIOTHBIE JIOK/H, 3arps3HEHUE BO3/IyXa U BOJIOEMOB), CITIOCOOBI
€ro npeaoTBpaIlCHUs.

OO6mass xapaktepuctuka dJeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIC CTEMEeHW OKHUCIEHUs. A30T, pachpocTpaHEHHE B TMpupojae, (U3UYECKHE U
XUMHYEeCKue cBocTBa. KpyroBopor aszora B mpupoje. AMMHUAK, €ro (Qu3nyeckue u
XUMHYECKUE CBOICTBa, MoNyueHHe H mnpuMeHeHue. Coau amMMOHHS, MX (U3UYECKUE U
XUMHYECKUE CBOICTBa, MpuMeHeHHne. KadecTBeHHas peakiusi HAa MOHBI aMMOHHs. A30THas
KHCTIOTa, €€ MoyiydeHue, (U3MYecKue U XMMHUUYECKHe CBOMCTBa (0OIIMEe KaK MpeACTaBUTEIS
KJlacca KUCJIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEl aMMOHHUS B KauyecTBE
MUHEPAJIbHBIX yH0OpeHul. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIeH cpeabl COeAUHEHUSIMU
a3oTa (KUCIOTHBIC JIOXKIH, 3arpsi3HEHUE BO3yXa, MOYBBI U BOJOEMOB). Docdop, ammoTpoIHbIe
moaudukanuu docdopa, pusnueckue m xumuyeckue cpoicTBa. Oxcua ¢ocdopa (V) u
dochopHas kuciaoTa, (HU3MYECKHE W XHMHYECKHE CBOMCTBA, mojydeHue. lcmonb3oBaHue
¢docharoB B KauecTBe MUHEPATBHBIX YI0OPCHHIA.

O6mast xapakrepucTuka 3ymeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. Y TJIEpO/, ATUIOTPOIHBIC MOAN(DUKAIINH, PACTIPOCTPAHEHUE B
npupoae, (GuU3MUYeCKue W XUMHUYECKHe CBoicTBa. Ancopbums. KpyroBopor yriepoma B
npupoae. OKcuabl yriepoaa, ux (pu3ndeckue U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBHIC
OpraHu3Mbl, MOJYYCHHE W MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yrieposaa (1V), runoresa ri100aqbHOr0 MOTEIICHUST KJIIMMAaTa, MapHUKOBBIN 3 dekT. YronpHas
KHCIIOTa U €€ conM, UX (PU3nyUecKkne W XMMHYECKHE CBOWCTBA, MOJYYCHHE W MPUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-nOHBL. Vcmons3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35IUCTBE.

[lepBoHauanbHble TOHATHUA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHUSAX yrieponaa
(MeTaH, »TaH, STWIEH, AalETWIEH, S3TaHOJ], TJUUEPUH, YKCycHasi Kuciora). IIpupoanbie
HUCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOAHBIA ra3, HedTh), MPOAYKTh HX MepepadOTKu
(6eH3uH), WX POJIb B OBITY M MPOMBINUICHHOCTH. [loHATHE O OHOJOTHMYECKH BaXKHBIX



BEILIECTBAX: XUpax, OejlKax, yrieBoJlax — M UX POJIM B KU3HU ueloBeka. MarepualibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero Qusnueckue M XUMHYECKHE CBOWCTBA, IMOJYy4YEHHUE M TPUMEHECHHUE.
Coenunenust kpemHus B npupojge. OOmme mnpeactaBieHus o6 okxcune kpemuHus (1V) u
KpeMHUeBOM kuciotre. CWIMKaThl, MX HCHOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiimue cTpouTenbHble MaTepualbl: KepamMuKa, CTEKIO, IEMEHT, OCTOH, Kele300E€TOH.
[TpoGneMbl 6€30MacHOr0 UCIIOJIBL30BAHUSI CTPOUTEIHHBIX MATEPUAJIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuiit IKCnepumenm:

M3yueHHue oO0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI, TPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI M HAOJIOJEHNE MPU3HAKOB MX MPOTEKAHUs, OIbITHI,
oTpaxkarliue puznueckue U XUMHUYECKUE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPUATIOB), O3HAKOMJICHHE C O0pasliaMu XJOPHUAOB (TallOTeHUIOB),
O3HAaKOMJICHHME C o0pa3iamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMAaTepuaaoB), HaOIIOJeHUe TMpolecca OOyIrJMBaHUsA caxapa IMoj  JCHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUCHUE XUMHUYECKUX CBOUCTB pa30aBIICHHOU CepHOI
KHUCJIOTHI, TPOBEJICHNE KAYECTBCHHOM peakIuu Ha cyib(aT-uoH W HaOMIofeHue Tpu3HaKa eé
POTEKaHUsI, O3HAKOMJIEHHE ¢ (DU3NYECKUMHU CBOMCTBaMH a30Ta, ¢ochopa M UX COCIMHEHUUN
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEepUaioB), oOpa3lamMu a30THBIX U (HochHOpHBIX
ynoOpeHuid, TmoJydeHue, coOupaHue, pacro3HaBaHUE U H3YUYCHUE CBOWMCTB aMMHaKa,
IIPOBEICHUE KAaYeCTBEHHBIX PeaklMii Ha MOH aMMOHHS U (ocdaT-uoH U U3yuyeHHE TPU3HAKOB
WX MPOTEKaHMs, B3AMMOJEHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEABIO (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPHUATIOB), U3YUYECHUE MOJEJIEH KPUCTALIMYECKUX PEHIETOK anMasa,
rpaduTa, ¢yaaepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcOpOlMH PAcCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M YCTPONUCTBOM MPOTHUBOTa3a, MoJy4eHUe, COOMpaHue, pacrio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOrO rasa, MPOBEJCHNE KaueCTBEHHBIX PeakIMii Ha kapOoHAT U
CUJIMKAT-UOHbl W HW3y4YEHHWE TMPU3HAKOB UX MPOTEKAHMUS, O3HAKOMJICHHE C MPOIYKIUEH
CWJIMKATHOW TMPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 no Teme «Baxueunmue
HEMETAJUIbl U X COCTMHEHUS».

MeTta/ulbl M UX COeTHUHEHMSI

OO6miass XapakTepUCTHKAa XHMHYCCKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMHM UX
nojioxxeHusa B llepuommueckorn cucteMe xumudeckux sieMeHToB JI. M. MenneneeBa u
ctpoeHuss artomoB. CTpoeHwe MeTaioB. MeTajuiMueckas CBSI3b M METaUIMYecKas
KpUCTAJIIMYECKas: PelIETKa. DIEKTPOXUMHUYECKUN Psll HaNpsbKeHut metamioB. Ousnueckue u
XUMHUYECKHE CBOMCTBA MeTauioB. OOmme CcrmocoObl MONMydeHUus MeTauioB. IloHsATHE O
KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CrmiaBbl (CTaib, YyTyH,
JTIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIIICHHOCTH.

[[leno4yHble METAIUIBI: MOJIO)KEHKE B [leprHoAnYecKOr CUCTEME XUMUYECKHUX JIEMEHTOB [I.
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJeHHUE B mpupoae. Ouznyeckne u XUMHYECKUE
cBoiicTBa (Ha mnpumepe HaTpus ©W Kajmus). OKCHUABI M THUAPOKCUILI HATPUS M KaJus.
[IprmMeHeHne MEeIOYHBIX METAIUIOB U KX COCIUHEHHUIA.

[[lenoyHO3eMeNbHBIE METAJIBI MarHUd W KalblMid: moJsiokeHue B llepuonmyeckon
cucteMe xumuueckux siemeHToB . M. MenaeneeBa, cTpoeHUE HMX aTOMOB, HaXOXJICHUE B



npupoje. PU3ndecKkue U XMMUYECKUE CBOKWCTBA MAarHus U Kaiblus. BakHenme coenuHeHus
KaJIbLUs (OKCU, TUAPOKCHU, cOJn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmroMuHui: 1nonokeHue B Ilepmoanueckod cucreMe XMMHUYECKUX 3yemeHToB [ M.
MeHnneneeBa, CTpOEHUE aTOMa, HaX0XKJIEHUE B npupojae. Pru3ndyeckue 1 XUMUYECKAE CBOWCTBA
anoMuHusA. AMpOTEpHbIE CBOMCTBA OKCH/IA U THAPOKCHA ATFOMUHUS.

Kenezo: mnomoxenne B Ilepuoanueckoid cucreme xumuueckux »snementoB . N
MeHnneneeBa, CTpOEHUE aTOMa, HaxoXkAeHue B npupoae. Gusnyeckue U XUMUYECKHE CBOMCTBA
xenesa. Okcuabl, ruapokcuasl U conu skeneza (I) u xenmeza (11l), ux cocras, cBoiicTBa u
IIOJIyYEHUE.

Xumuyeckuit IKCnepumenm:

O3HAaKOMJIEHHE C 0O0pa3llaMud METAJIOB M CIUIABOB, WX (PU3MYECKUMM CBOWCTBAMH,
U3y4YEeHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXHO HMCIOJb30BAHUE BHJIEOMATEPHAIIOB),
O0COOEHHOCTEW B3aMMOJCHCTBUSA OKCHJAA KajbllMsl W HaTpusi C BOJOM (BO3MOKHO
UCIIOJIb30BaHNE BUJEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLIECCAa TOPEHMUS
’&Kese3a B KUCIopoJie (BOBMOXKHO MCIIOJIb30BaHUE BHAEOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIMii HAa MOHBI: MarHUs, KaJbIUs, aJIOMUHUS, ITMHKa, xene3a (I1) u xenesa
(11, menu (1), HaGMOCHUE W ONTUCAHKE MPOIECCOB OKPAIIUBAHKS [IAMEHU MOHAMU HATpUS,
KaJusi U Kanblus (BOZMOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX
CBOMCTB TMIPOKCHJA ATIOMHUHHUS M THJIPOKCHIIA LIMHKA, PEIICHHE 3KCIEPUMEHTAIBHBIX 33734
1o teme «BakHeWIlIne METAJUIbl U UX COCTUHEHUSD.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTBa 1 MaTepuansl B IOBCEJHEBHOM XKM3HM 4YellOBEeKa. be3onacHoe MCrnoiab30BaHue
BEIIECTB M XUMHUYECKUX peakuuid B ObITy. [lepBas momMomip mpu XUMHYECKHX OXKOTrax H
OTpaBJICHUSX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKalollel cpenbl (MpeaeabHas AOIMyCTUMas KOHIIEHTpalus
Bemects, nanee — [1/1K). Pons xumMuu B pemieHr 3KOJIOTHYECKUX MPOOIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0B MaTepUaIoB (CTEKJIO, CIIaBbl METAJIJIOB, MOJMMEPHbBIE MATEPHAIIBI).

Mescnpeomemmunie ceasu

Peanuzanusa MexXnpeIMETHBIX CBSI3€M MpU U3yYEHUH XHUMHUU B 9 Kilacce OCYIIECTBISETCA
yepe3 MCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHA, TaK ¥ TIOHATHIA,
SBJISIIOLLIUXCS CUCTEMHBIMU ISl OT/ICJIbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOT' O IIUKIIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (akT, THIOTe3a, 3aKOH, TEOpHs,
aHanW3, CHWHTE3, KiIaccupUKanus, TEPUOJUYHOCTh,  HAONIOACHHWE,  OKCIIEPUMEHT,
MOJICIMPOBAHUE, W3MEpPEHHE, MOJCNb, SBICHHUE, TMAPHUKOBBIN dd(deKT, TexHomorus,
MaTepuarbl.

®usnka: maTepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJA, H30TOMbI,
PaaMOaKTUBHOCTh, MOJIEKYJA, DJEKTPUUYECKUU 3apsifi, MNPOBOJHUKH, MOIYNPOBOJHUKH,
IURJIEKTPUKH, (OTORIEMEHT, BEIECTBO, TEJIO, 00BbEM, arperaTHOE€ COCTOSIHHME BEILECTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIJIMYECKAsT PEHIETKA, CIUIaBbl, (PU3HYECKHUE BEIUYHHBI,
€IMHHUIBl U3MEPEHHUSI, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE311bI, COIHIE.

buonorusi: gortocunrtes, npixanue, Ouochepa, 3KOCUCTEMA, MUHEpAJIbHBIE yAOOpEHUs,
MHUKPOSJIEMEHTbI, MAKPOIJIEMEHTBI, IUTATEIIbHbIC BEIIECTBA.



I'eorpadus: artmocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOABI, IOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

I1. IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoenne y4yeOHOTO mpeaMmera «XUMHS 9 Kiacc» HaMpaBlIeHO Ha JOCTHIKEHHE OO0YYarOMIMMHCS
CJIEYIOIIMX JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOrO o00I1Iero oOpa3oBaHUS
JOCTUTAIOTCS B X0JIe 00YUYEHUsS] XUMUM B €IMHCTBE YUeOHON M BOCIUTATEILHON JESATEILHOCTH
B COOTBETCTBMU C TPAJAUIMOHHBIMU POCCUHWCKMMHM COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHSITHIMU B OOIIIECTBE MPaBHJIAMU U HOPMaMH TOBEJCHUS U
CroCOOCTBYIOT MIpOIlECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIU3AIIUUA O0yJarOITUXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALIMI W PACIIMPEHUE OMbITA JACATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYYHOMY
HACJIEJUI0, TIOHUMAaHMS 3HAYEHUS XUMUYECKOWM HAyKH B JKU3HU COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAACTh JOCTOBEPHOU MH(OpMAIEH 0 TePEOBhIX JOCTHIKEHHUSIX U OTKPBITUSIX
MHUPOBOM M OTEYECTBEHHOM XMMHUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTpPOMCTBE
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCTIMTAHUS:

IIPEACTABICHUS O COLMAJIbHBIX HOpPMAax M IIPAaBWIAX MEXJIUYHOCTHBIX OTHOIIEHUU B
KOJIJIEKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IOJE3HOM,
y4eOHO-UCCNEIOBATEICKOM, TBOPYECKOW M JIPYrUX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JMESTEIbHOCTH TMPH BBIMOJIHEHUH YYE€OHBIX, MO3HaBaTEIbHBIX
3a/1ay, BBIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3aHUH YYEOHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOIMOHUMAHUIO M B3aMMOIIOMOIIIH B MPOIIECCE ITOU y4eOHOU NESITebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHUIIEH C IMO3UMLUUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHUYECKUE  NPEACTABICHUSI O  BEIIECTBE W XUMHUYECKOW  PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABIISIIOIIME OCHOBY IS
MOHUMAHMSI CYIIHOCTM HAy4YyHOM KapTUHBl MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C IMIPUPOAHON CPEAOH, O POJIH
XUMHHM B NMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[03HABATEJbHBIC MOTHUBBI, HANPABICHHBIE HA IOJYYEHHWE HOBBIX 3HAHUW MO XHMUH,
HEeoOXomuMble I OOBSICHEHHS HAOMIOJAEMBIX TPOIECCOB M SIBICHHM, IMO3HABATEIHLHOM,
MH(QOPMALIMOHHON W YHUTATENIbCKON KYyJIbTYpPbl, B TOM YHCIE HABBIKOB CaMOCTOSITEIbHOMN
paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOW JUTEPATypOM, AOCTYMHBIMU TEXHUUYECKUMU
cpeacTBaMHU MH(POPMAIMOHHBIX TEXHOJIOTHIA;



MHTEpEC K OOYUYEHHMIO M TMO3HAHWIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMOo0Opa30BaHUIO, TPOCKTHON U HMCCIIEIOBATENbCKON JAEATETbHOCTH, K OCO3HAHHOMY BHIOOPY
HaIpaBJICHHOCTH U YPOBHS O0yU€HUS B JlajibHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HM, OCO3HAHUE TOCIEICTBUI U HENPHUATHE BPETHBIX
NPUBBIUEK (YHNOTPEOIEHUsS] aJKOroJisl, HAPKOTHUKOB, KypEeHHs), HEOOXOAUMOCTH COOIIOACHUS
mpaBuil OE30MACHOCTU MPU OOPAIICHUH C XUMHUYECKUMH BEIIECTBAMU B OBITY U peabHOM
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHUYECKOMY HU3yUCHHIO Mpodeccuii u TpyJa pa3IMdHOro poJia, YBaXKCHHUE K
TPyLy W pe3yjibTaTaM TPYAOBOM JESATEIHHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHCHUS
OpPEeAMETHBIX 3HAaHWM 1O XUMHU, OCO3HAHHBIM BBIOOP WHAMBUIYAIBHON TPACKTOPUU
POJIOJDKEHUsT 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX UHTEPECOB W MOTPEOHOCTEH, yCHEeIIHOW MPOoheCCHOHATBHON JAEATeTbHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJaliTUPOBATHCS B IPOPECCUOHATILHON Cpeie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMS, IIOHMMaHWE IIEHHOCTH 3JI0POBOTO M OE30I1acHOr0 o0pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3MYECKOMY U TICUXHMYECKOMY 30pOBBIO,
OCO3HAHHME LIEHHOCTH COOJIOACHUS TMpaBWil OE30MacHOr0 TMOBEJAEHUsT Tpu padore C
BEIIECTBAMHU, a TAKXKE B CUTYaIIUIX, YTPOKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHMS, TOJydaeMble MPU W3YYECHUU XUMUU, IS PEIICHUs
3a/lay, CBSI3aHHBIX C OKpYXalolled NPUPOJHON Cpenoil, JUisl TOBBIIMICHHUS YPOBHS
AKOJIOTHYECKON KYJIbTYphl, OCO3HaHHUS TJIOOAIBHOTO XapakTepa 3KOJIOTHUECKHX MpoOiieM U
NyTel WX PEIIeHHS TOCPEACTBOM METOJOB XUMHUHU, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEIIbHOM, KOMMYHUKATUBHOW M COLIMATIBHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meTampenMeTHBIX pPe3yJbTaTOB BBLICIAIOT 3HAUMMbIEC IS (POPMUPOBAHMS
MHUPOBO33pPEHUST OOIICHAYYHBIC MOHATHSA (3aKOH, TEOPHSs, MPUHIIUI, TUIIOTE3a, (PaKT, cucTema,
MpoILIeCC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX
MpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEICTABICHHE
0 1IEJIOCTHOM HaYYHOM KapTHHE MUpPA, U YHUBEPCAJIbHbIE YUeOHbIe AeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKAaTHBHBIC, PETYJISTUBHBIC), KOTOPHIE oOecrednBaioT (OpMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YYEOHOU eI TEbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU 3HAHMM:
pPacKpbIBaTh CMBICH XMMHUYECKMX TMOHSTHH (BBIACNSATh WX XapakTEepHble MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHSATUSIMU), UCIIOIB30BaTh MOHITHUS 111 OOBICHEHUS
OTZICJIbHBIX (DAKTOB U SIBJICHUI, BBHIOMpATh OCHOBAHUS U KPUTEPUU [JIsi KiIacCUPUKALMU
XUMUYECKUX BEIIECTB M XMMHYECKUX peaklHi, yCTaHABIUBATh NPUYUHHO-CICIACTBEHHbBIC



CBS3W MEXJY OOBEKTaMH H3Y4YEHHUs, CTPOUTH JIOTUUECKHE pacCyXAeHUsi (MHIYKTUBHBIE,
JEIyKTUBHbBIE, 110 aHAJIOTHUH ), IETIaTh BHIBOJIBI U 3aKIIOUCHUS,

yMEHUE MPUMEHSTh B MpOIleCcCe MO3HAHUS MOHATUS (IIPEAMETHBIE U METampeaMETHEIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICNIH, HUCIOJb3yEeMble B XHMHUH, MPEeOOPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMUM MOJICJIbHBIC MPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuyeckas (opMyna W ypaBHEHHE XHMHUYECKONW peakiuu — TMpU pEHIeHUU Y4eOHO-
MO3HABATEIBHBIX 3a7a4, C VY4YETOM OTUX MOJACIBHBIX TPEACTaBICHUNM BBIABIATh U
XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKK U3y4YaeMbIX OOBEKTOB — XUMHYECKUX BEILECTB U
XUMUYECKUX PEAKIUM, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CJICACTBEHHbIC CBSA3U U
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIeCCax U SIBICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

yYMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KA4€CTBE MHCTPYMEHTa IO3HAHUA, a
TaK)K€ B KaueCTBE OCHOBBI isi (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHrne ONbITa M0 IJIAHUPOBAHHIO, OPTaHHU3AIMK M TPOBEJACHUIO YUCHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJIIOaTh 3a XOJO0M IPOIecca, CAMOCTOSITENBHO MPOTHO3UPOBATH
€ro pe3ysbTaT, GOpMYyJIHPOBaTH 000OIIEHUS U BBIBOJIBI MO Pe3yJibTaTaM MPOBEIEHHOTO OIbITA,
UCCJIeIOBAaHMUS, COCTABIISITh OTYET O MPOJIEIaHHOM padorTe.

PabGora ¢ undgopmanmeii:

yMeHHE BbIOUPaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUIOB
U (opM TpeAcCTaBlCHUsA, TMOJYyYaeMyK0 M3 Pa3HbIX MCTOYHMKOB (HAYyUHO-MOMYJspHAs
JUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOuYHbIe TMocobus, pecypchl HHTepHeTa),
KPUTHUYECKHU OLICHUBATh MPOTUBOPEUUBYIO U HEJTOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE MPUMEHSTh Pa3IUYHbIe METOJIbI U 3aMPOCHI MPHU MOUCKE U 0TOOpe UHbOpMAIH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS Y4YEOHBIX W IMO3HABATEIbHBIX
3alady  OMpeAeN€HHOTO TWUIA, TPUOOPETeHHE OMbiTa B  00JIACTH  HMCIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJEHUE KYJIbTypOWd  aKTUBHOTO
UCIIOJIb30BaHMS PA3IMYHBIX TMOUCKOBBIX CHUCTEM, CaMOCTOSTEIHLHO BHIOMpATh ONTHUMAJIbHYIO
dopmy mpencraBieHuss MHGOPMAIMM U WUIUTIOCTPUPOBATH pEIIacMble 3aJa4ll HECIOXKHBIMU
CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpaduku ¥ ©X KOMOWHAIUSMH;

YMEHUE HCIOJb30BaTh W AHAIM3UPOBATH B MpoOllecCe€ Y4EOHOW M HCCIEN0BATENIbCKOMN
JESTENBbHOCTH HMH(POPMALMIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SMCTBA U
TPaHCIOPTa HA COCTOSIHUE OKPY’KarOUIEH IPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUS 3aJaBaTh BOMpOCHl (B XoAe Jauanora U (WIM) AUCKYCCHUHM) MO CYIIECTBY
oOcyxmaeMoi Tembl, (OPMYITHUPOBATH CBOM TPEIIOKEHUS OTHOCUTEIHHO BBITIOJIHCHUS
NPEIOKEHHOW 3a/1a4u;

YMEHUSI MPEACTaBIATh IOJIYyYEHHBIE pPE3yJbTaThl IMO3HABATEIBHOW MESTEIBHOCTH B
YCTHBIX UM THCHbMEHHBIX TEKCTax; JejaTh MPE3EHTAlUI0 PEe3YyJIbTATOB  BbIMOJHEHUS
XUMHUYECKOTO  3KCIEpUMEHTa  (Ja0OopaTOpHOTO  OMbITa, JA0OpaTOpHOM  paboOThl MO
UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);

YMEHHUSI Y4eOHOTO0 COTPY/IHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBLHOU U
HCCIIEIOBATEIBCKON JEATETbHOCTH MPU PEIICHUU BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE Yyu€Ta



OOIIMX WHTEPECOB M COTJACOBaHUS MO3ULUNA (0OCYXJeHHs, OOMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMBbI», KOOPJMHALMS COBMECTHBIX JEUCTBUM, ONPEICICHINE KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryasiTuBHbIe YHHBepcaibHbIe Y4eOHbIe 1elCTBUA:

YMEHHUE CaMOCTOATEIBHO ONPEACNATh LENU AeATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJUPOBATh M MNpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JIE€SATEIBbHOCTh, BBIOMPATh
HaunOosee HP(DEKTUBHBIE CNOCOOBI pelIeHus Yy4eOHbIX M [O3HABATEJbHBIX  3ajad,
CaMOCTOSITEIILHO COCTAaBIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOPUTM IEUCTBUU IIpU
BBINIOJIHEHUM 3aJaHUil C y4€TOM TOJYYEHHMs] HOBBIX 3HAHMM 00 H3y4daeMbIX OOBEKTaX —
BEILECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO PE3YJIbTaTa 3asBICHHOMN 1IEJIH,
YMEHHE MCIOJIb30BaATh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/IJIaraéMble B YCIIOBUU 3a/1aHUIA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yNbTaThl OCBOCHMSI MPOrpaMMbl MO XMMHUHM K KOHIy OOyudeHus 6 9
Knacce:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHUX MOHATHN: XUMHUYECKUM JJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCT,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKAs peaKUus, XUMUYECKas
CBsI3b, TEIJIOBOM 3P (HEKT peakiuu, MOJIb, MOJISPHBIM 00BEM, PACTBOP, AJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAs JUCCOLMAIIMS, pEeaKIUh HOHHOro OOMeHa,
KaTajau3aTtop, XHUMHYECKOE paBHOBecHe, oOOpaTHUMble W HeoOpaTHMble pPEaKlUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKUCIUTEIb,  BOCCTAHOBHUTEIND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHsi, aM(pOTEPHOCTb, XUMHUYECKas CBs3b
(KOBaJIEeHTHAsl, WOHHAs, METAJUIMYECKas), KpHUCTaUINYecKass pelmeéTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEaKUUU, MPEAEIbHO IOMyCTUMAas
koHueHTpanus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX TOHSITUNW U MPUMEHATH 3TH
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONB30BATh XUMHUYECKYIO CHUMBOJHUKY [IJII COCTaBICHHUS (OPMYINl BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

e ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XWMHYECKUX JJIEMEHTOB B
COCOMHEHUSAX PA3JIUYHOrO COCTABA, NPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHUU 1Mo (QopMyiaMm, BUJ XHUMHYECKOW CBs3M (KOBaJCHTHAs, MOHHAS,
METAJUIMYECKasi)) B HEOPraHMYECKUX COCJIMHEHUSX, 3apsA] HOHA 10 XUMHYECKOU
dbopmMyie, xapakTep cpeabpl B BOJAHBIX PAacTBOpaX HEOPTaHWUYECKUX COCIUHECHUM, THUII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cmbica [leprnoanueckoro 3akona /. MI. MenneneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMaHHE: OMUCHIBATh U XapaKTepu3oBaTh TaOIMuHyr0 Gopmy llepuonnueckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3jinuaTh MOHATUSA «rjaBHas mnoarpynma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymmna)», manbie W OOJbIIME TMEPUOJBI,
COOTHOCUTHh OO0O3HAYEHHUS, KOTOpPbIE HMEIOTCS B MEPUOJUYECKON Talnuue, ¢



YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn siApa, o0lIee YUCIIO JIEKTPOHOB M PACIPENEIECHUE UX 110 3JIEKTPOHHBIM CIOSM ),
OOBSCHATH O0OIIME 3aKOHOMEPHOCTH B WM3MEHEHHHM CBOMCTB OJJIEMEHTOB M HX
COCMHEHHI B MpEeeIax MalbIX MEPHUOJOB U TJIABHBIX MOJATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

e KIACCHU(PUIMPOBATH XUMHUYECKUE AIIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA, XUMUUYCCKUE
peakiuu (10 YHMCITy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
a¢dekTy, Mo MIMEHEHHUIO CTETIEHEH OKUCICHUSI XUMUUYECKUX SJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OONIME W CHEUUPUUYECKUE XUMHUYECKHME CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMMMCAHNE MPUMEPAMU MOJICKYISAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIINA;

* COCTABJIATh ypaBHEHUS AJICKTPOIUTUYCCKON JUCCOIMAIMH KUCIIOT, IEI0YeH U COJIeH, MOTHbIe
Y COKpalIEHHbIE YpPAaBHEHUS PEaKkI[uii MOHHOTO 0OMEeHa, ypaBHEHUS PEAKIIHii, TOATBEPKIAFOIINX
CYIIIECTBOBaHHE T€HETUYECKOU CBA3M MEXK/y BEIIECTBAMH Pa3IMUHbIX KJIACCOB;
. pPacKphIBaTh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM
COCTAaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKIui;
. IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH
MPOTEKaHUS XUMUYECKUX MPEBPALICHUI B PA3JTUYHBIX YCIOBUSIX;
¢ BBIYHCIISATh OTHOCUTEIFHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO JIOJIO
XUMHYECKOTO 3JeMEeHTa 1Mo (GopMylie COEIMHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEaKIINU;
. coONMoaTh MpaBWiia  TOJIb30BAHUS  XUMHUYECKOM TMOcylnod U J1abopaTOpPHBIM
o0opyaoBaHMEM, a TakKe TMpaBWiIa OOpallleHuss C BEIIeCTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMU 110 BBITIOJIHEHUIO JA0OPATOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYEHUIO H
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);
. NPOBOAUTH PEAKIMH, TMOATBEPNKAAIONINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAUA-, KapOoHaT-, docdar-, cCHIMKAT-,
cynbdar-, TUAPOKCHI-WOHBI, KATHOHBI aMMOHHSI M HMOHBI H3yYEHHBIX METAJIOB,
PUCYTCTBYIOIIME B BOAHBIX PaCTBOPaX HEOPTAHMUECKHUX BEIIECTB;
. IPUMEHATh OCHOBHBIE OIEpAllid MBICIUTEIbHON NEATEIbHOCTH — aHAJW3 M CHUHTE3,
CpaBHEHHUE, 0000IIeHIE, CUCTEMATH3AIUIO0, BBISIBICHUE IPUUUHHO-CIICJICTBEHHBIX CBSI3€H — 1JIs
M3yYEHUsl CBOMCTB BEUIECTB U XUMUYECKUX PEaKLUi, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HaOJII0ICHHEe, U3MEPEHHE, MOJICTIUPOBAHUE, SKCIIEPUMEHT (PEaJbHBIA U MBICJICHHBIN).



H.TEMATHYECKOE IINTAHUPOBAHUE C YKA3ZAHUEM
KOJIMYECTBA AKAJEMUYECKHUX YACOB, OTBOAUMBbIX HA
OCBOEHHE KAXKJIOU TEMbI YYHEBHOTI'O ITPE/IMET A

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uu¢posrIe)
n/ TeM KoHTpoJbHbIE IIpakTHYeckue
Bcero o0pa3oBaTejibH
I NMporpaMmMal padoTsI padoThbI BIe PECYPCDI
BemectBo u bubmmoreka
XUMHUYECKHe 17 9 1 [HOK
peakuuu https://m.edsoo.ru/
7f41a636
bubmmoreka
HemeTanasl u o5 1 4 [HOK
HUX COeIUHEeHMS https://m.edsoo.ru/
7f41a636
bubnmmoreka
M
eTaJLJIbl M X 20 1 5 HOK
coeIMHEeHUs https://m.edsoo.ru/
7f41a636
bubnuoteka
XumMus u 10K
6 2 -
oKpyRaiotasn https://m.edsoo.ru/
cpena 7f41a636
OBIIEE
KOJIMYECTBO
68 6 7
YACOB I10
[TPOT'PAMME
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IV.IIOYPOUYHOE IVIAHUPOBAHUE YYEBHOI'O IIPEIMETA

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
T-1. 174. BeuecTBO U
XHMHYECKHE peaKkIuu
1 [leproauueckuii 3aKoH. 1 bubnuorexa [JOK
[Iepnoanueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubnmorexa [JOK
i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Bxoanasi KOHTpoJIbLHAs padoTa 1 1
5 Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubmuoreka [JOK
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
bu6mmoreka [JOK
8 @DakTopHkI, BIUSIOUINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
) https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHWI B CBETE IIpeACTaBICHNI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTaBIEHUN 00 bubmmorexa [OK
bedl " https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 I1 I
OHATHE O THIPOJIHZE COJICH https://m.edso0.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
Ilpakxmuueckas paboma Ne 1.
16 «Pewenue 3KcnepumenmaibHbLx Eubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a0auy»
KountpoabsHnas padora Nel no reme
17 «JIeKTPOJIMTHYECKASA bubnunoreka [JOK
JUCCOLHALNA. XUMHYECKHE https://m.edsoo.ru/00addecO
peakuMu B pacTBOPax»
T-2. 254. HemeTaJiIbl H UX
bu6mmoreka [JOK
18 coemHeHus1 O01Ias XapaKTepUCTHKA

raJloreHoB. XMMHUYECKHE CBOMCTBA Ha

https://m.edsoo.ru/00addfe2
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npuMepe xjopa

XnopoBogopoa. CossHast KHCIIOTA,

bubmmoreka [{OK

19 XIMHICCKHC CBOUCTRA, HOMYHEHHC, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
Ipaxmuuecxas paboma Ne 2 no meme
20 «Ilonyuenue conanoil Kuciomet, brbmmorexa [OK
" . https://m.edsoo.ru/00ade348
usyueHue eé ceoucmsy
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B IpupoJie. XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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IIPOJIyKTa peaKkuu

https://m.edsoo.ru/00adec8a

OO1mas XxapakTepuCTHKa HIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE

bubmmoreka [{OK

28
B IIpHUpoJe, (pu3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U bubmorexa HOK

’ v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
Ilpakxmuueckas paboma Ne 3 no meme
30 «Ilonyuenue ammuaxa, uzyuenue e2o bubmorera [JOK
7 ey https://m.eds00.ru/00adf180
ceoticmey»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe bubamorera LOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u

33 (bocg)o pHa;I KI/ICJ'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

POZ, pacipoctp bubnmuoreka [JOK

35 npupoje, Gu3nYeckre U XUMHUECKUe

CBOICTBa

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
" bubnuorexa [JOK
37 YTOMbHA KHCTOTA it € con https://m.edsoo.ru/00ae006¢c
Ilpakmuueckas paboma Ne 4 no meme
38 "Ilonyuenue yanekucnozo 2asa. bubnuorexa [JOK
Kauecmesennas peaxyus na https://m.edsoo.ru/00ae027e
kapoonam-uon"
[TepBoHavaNbHBIC TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUsI bubmmorexa [OK
https://m.edsoo.ru/00ae080a
Ilpakmuueckas paboma Ne 5.
41 Pewenue sxcnepumenmanvhvix 3a0au bubnuoreka [IOK
no meme «BadxcHeuwiue nememasiol u https://m.edsoo.ru/00ae0bf2
UX COeOUHeHUsL»
KonTpoabHasi padora Ne2 nmo reme
42 «BaxkHelilme HeMeTaNIbI U HX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
coeUHEeHUsD)
T-3.20u. MeTajiibl 1 UX
coeMHEeHUs!
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
43 3JIEMEHTOB — METAJIOB.

Merainnueckas CBs3b U
METaJUINYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa

https://m.edsoo.ru/00ael103e
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METAJLJIOB

XHUMHYECKHE CBOUCTBA METAJIOB.

bubmmoreka [{OK

44 DneKTpo €CKHUH
AIeKTp meﬂq KHH DAL https://m.edso0.ru/00ael1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBsl. Beruncienns no
45 aBHEHUSIM XUMHWYECKHUX PEaAKIUU bubnmorexa LOK
P DEAKHIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 TToHsaTHE O KOPPO3UM METAILIOB bubmmorexa [IOK
PP https://m.edso0.ru/00ae1278
bu6moreka [IOK
47 eJIo € MeTal
Llenotrere Merauis! https://m.edso0.ru/00ael4b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b?2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fUHEHNUS KaIbIIH bubnmorexa [TOK
a t https://m.edso0.ru/00ael5e8
51 O000111eHNE U CUCTEMATU3ALMS
3HAHUH
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
Ipaxmuueckas paboma Ne 6 no meme
R .. bu6mmoreka [JOK
53 DKécmkocmb 60061 U Memoowbl eé
" https://m.edsoo.ru/00aelae8
VCMpaHeHus
54 JNp—— bubnmuoreka [JOK

https://m.edsoo.ru/00aelc64
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55 AmdoTepHbIe CBOIICTBA OKCHIA U bubmuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o00meHre U CHCTEMaTH3aITHS
3HaAHUH
Ilpakmuueckas paboma Ne 7.
59 Pewenue skcnepumenmanvhvix 3a0au bubmuorexa [JOK
no meme «Basicuetivuue memannvl u https://m.edsoo.ru/00ae3de8
UX COeOUHEeHUs»
Brrurcnenus o ypaBHEHUAM
60 XUMHUYECKUX PEAKIMH, €CIIM OJUH U3 bubnuoreka [IOK
peareHTOB JaH B U30BITKE WIIH https://m.edsoo.ru/00ael 750
COJICPXKUT TIPUMECH.
61 Brruncnenns MaccoBoi JOJIM BEIXOZA
MPOAYKTA PEAKIINH
KonTpoabHast padora Ne3 mo reme
62 «BaxkHeiinue MeTa/LLIbl H UX
coeINHEeHHUS
T-4. 6u. XumMus u oKpy:Kauas
cpena. BemechBa 1 MaTepHuaJbl B BuGmorexa LIOK
63 ITOBCCAHCBHOM JKM3HU YEJIOBEKaA.
https://m.edso00.ru/00ae3f50
XUMUYECKOe 3arpsi3HeHNe
OKpYKaroIEen CpeJibl
64 HTorosasi kKOHTpoOJILHAsI padoTa bubmorexa LIOK

https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B perienuu 1 bubmuoreka [IOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 KonTpoabHnas padora Ned «Xumus 1 bubnuorexa [JOK
U OKPY:KaIoLIas cpeaar https://m.edsoo.ru/00ae0d0a
67 Ponp xumuu B pemenun 1 bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00adb33c
O06o00meHre U CHCTEMaTH3aITHS bubmmoreka [{OK
68 . 1
3HaHMM 3a Kypc XUMHUH 9 Kiacc https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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