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HosicHuTeAbHASA 3aNIMCKA
PaGouas mporpamma mo xumun 1st 8-9 Kitacca cOCTaBlieHa HA OCHOBE HOPMATHUBHBIX IOKYMEHTOB:
1. ®IroC 00O (Ilpuxaz Munnpocsemienus Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuimu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep — 64101);
2. ®MenepanabHasi o0pa3oBaTe/ibHasi MPOrpaMMa OCHOBHOIO o0IIero oopa3oBaHus (IpHKa3s
MunucrepcrBa npocgerieHust PO ot 16 Hosiops 2022 r. N 993 )
3. IIporpamma Bocriutanust MAOY nunest No7 r.Tomcka;

XuUMHST KaKk 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHuiia CBOE BIUSHHUE HA BCE
00JIaCTH YEJIOBEYECKOrO CYIIECTBOBAHUS, 3ajalla HOBOE BHJEHHE MHpA, CTaja HEOTHEMJIEMBIM
KOMITOHEHTOM MUPOBOM KYJIBTYpbl, HEOOXOAUMBIM yCIOBUEM KU3HU 00IIECTBA: 3HAHUE XUMHHU CITY>KUT
OCHOBOM U1 (OPMHPOBAHUS MHUPOBO33PCHHS UEIOBEKA, €ro MPEACTaBICHHH O MaTepHaIbHOM
€IMHCTBE MHpa; BAXHYIO pOJIb  UrpaloT  (QopMHpyeMble XHUMHUEH  TPEICTaBICHHUS O
B3aMMOIIPEBPALIEHUSAX SHEPTUHU U 00 IBOJIIOLMY BEIIECTB B MPUPO/JIC; COBPEMEHHAs! XUMUS HalpaBJIeHa
Ha pelIeHHWe TJIOOANBHBIX MPOOJIEeM YCTOMYMBOTO PA3BUTHSL 4YEIIOBEYECTBA —  CBIPHEBOA,
SHEPreTUYECKOH, MUILEBOM U AKOJIOrMUECKO 0€3011aCHOCTH, IPOOJIEM 3paBOOXPaHEHMSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUECKHUE 3HAHUS HEOOXOUMBI JUI IPUOOpETEHUs
OOIIEKYJIBTYPHOTO YPOBHS, TIO3BOJISIFOIIETO YBEPEHHO TPYAHUTHCS B COIIIYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI'OOOpa3HOM KM3HH OOIIECTBA, /111 OCO3HAHUS BAXKHOCTH Pa3yMHOTO OT HOILIEHUS K
CBOEMY 3/I0POBBIO U 3/J0OPOBBIO APYTUX, K OKPY’KaIOLEH NpUPOTHON cpelie, 11l TPaMOTHOTO
MIOBE/ICHUS [IPU UCIIOJIb30BAHUU PA3IMUHBIX MAaTEpUAIOB U XUMUYECKUX BELLIECTB B IIOBCETHEBHOM
KU3HHU.

XuMudeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIC SBJISETCSI 0A30BBIM 110 OTHOIIICHUIO K CHCTEME
o0miero xumu4eckoro oopazoBanusi. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealiu3yeT
MIPHUCYIIHE 00IEMy XUMUIECKOMY 00pa30BaHUIO KITFOUEBHIC IICHHOCTH, KOTOPHIE OTPAYKAIOT
roCy/IapCTBEHHBIC, OOIIECTBEHHBIC U WHIANBUIYIbHBIC TOTPECOHOCTH. DTUM ONPEACIACTCS CYITHOCTh
o01iei crpareruu 00yueHus, BOCIIUTAHUS M PA3BUTHUSI 00YUAIOIIUXCS CPEJCTBAMH Y4eOHOTO MpeaMeTa
«XUMHA.

Nzyuenne nmpenmera: 1) cnocoOCTByeT peanu3aiiii BO3SMOXKHOCTEH i1 CaMOPa3BUTHUS U
(hopMUpPOBaHUS KYJIbTYPBI TUYHOCTH, €€ 0011eH U (YHKIIMOHATBFHON TPaMOTHOCTH;

2) BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB UX
CaMOCTOSITENIbHON y4eOHOM e TeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BAaTENIbCKUX YMEHUH,
HEOOXOUMBIX Kak B MOBCEIHEBHOM JKHU3HM, TaK U B MPOPECCHOHATBHON AESITEIbHOCTH;

3) 3HAaKOMUT CO CTIeU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBACT

OCHOBBEI IICJIOCTHOI'O B3IJIIAa Ha CAMHCTBO MMPUPOJALI U YCIIOBCKA, ABJISICTCSA OTBETCTBCHHBIM 3TAaIllOM B
(l)OpMI/IpOBaHI/II/I CCTCCTBeHHOHay‘{HOﬁ T'paMOTHOCTH TOAPOCTKOB;

4) CHOCO6CTByeT (1)OpMI/IpOBaHI/IIO HNEHHOCTHOI'O OTHOHICHUA K CCTCCTBCHHOHAYUYHbBIM 3HAHUAM, K
npupoac, K 4CJI0OBCKY, BHOCUT CBOI BKJIaJ B SKOJIOTHUYECKOE 06p330BaHI/Ie IMIKOJBHHUKOB.

Hazpannple HampaBieHHs B 00YYSHUH XUMUU 00ECTIEUUBAIOTCS CIEIUGPUKON cofepKaHus MpeaMeTa,
KOTOPBIN SBIISETCS TIEaroTH YeCKH aJaNTHPOBAHHBIM OTPaKeHHEM 0a30BOM HayKHW XUMHHU Ha
OTIpeICTIEHHOM dTarne e€ pa3BUTHSIL.

Kpr XMMHMH OCHOBHOM IIIKOJIBI OPHUCHTHPOBAH Ha OCBOCHUC O6y‘-IaIOIJ_II/IMI/ICH OCHOB HCOpFaHquCKOﬁ
XUMHHU U HCKOTOPBIX IMOHATHUH U CBe)]eHI/Iﬁ 00 OTACIBbHBIX 00BbEeKTax OpFaHquCKOﬁ XUMHU.

CrpykTypa cojaepkaHusl MpeaMmera c(hOpMHpPOBAHA HA OCHOBE CHCTEMHOTO IOJAXOJa K €ro
U3Y4YEHHIO.



CopnepkaHue CKJIAQABIBAETCA U3 CHCTEMBbl MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U
CHCTEMBI TOHATUHN 0 XUMHUECKOM peakiiu. O0e 3T CUCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 110 PUHIIUITY
II0CJIEI0BATENbHOIO PA3BUTUSl 3HAHUH HAa OCHOBE TEOPETHUECKUX IPEICTABICHUHM PAa3HOIO YpPOBHSL:
aTOMHO-MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET0 €CTECTBO3HAHUS, ypoBHs Ileproauueckoro 3akoHa
JI. . MenpeneeBa Kak OCHOBHOI'O 3aKOHAa XMMHH, YYEHHUS O CTPOCHUHM aTOMa U XMMHUYECKOHN CBA3H,
IIPEJCTABICHUNA 00 3IEKTPOIUTUYECKON JUCCOLMAIMY BEILIECTB B PacTBOpax . TeopeTuyeckue 3HaHus
paccMaTpUBAIOTCS Ha OCHOBE SMIMPUYECKHU IOJYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BHUBAIOTCS
MOCJIeIOBATEIBHO OT OJJTHOTO YPOBHS K JPYTrOMY, BBITIONHSSA (YHKINU OOBSCHEHUS M IPOTHO3UPOBAHUS
CBOMWCTB, CTPOCHMSI U BO3MOXKHOCTEH IIPAKTUYECKOTO IPUMEHEHUS U MTOJyYEHUS N3y4aeMbIX BEIIECTB.

Takass opranm3anusi COJCpKAHUS Kypca CIOCOOCTBYeT TWPEICTABICHHIO XUMUYECKOU
COCTAaBJIAIONICH HAyYHOW KapTUHBI MHpa B JIOTUKE €& CHUCTeMHOM mpupoabl. TeM cambiM
obecrieunBaeTcsi BO3SMOKHOCTh (DOPMHUPOBAHMSI Y 00YUAIOIINUXCS IICHHOCTHOTO OTHOIICHHUSI K HAYYHOMY
3HAHUIO U METOJaM IO3HaHMS B HayKe. BaxXHO Takke 3a METHTh, YTO OCBOCHHE COAEpPKAHUSA Kypca
MPOUCXOJUT C IPUBJICUCHUEM 3HAHHUI U3 paHee U3YUYEHHBIX KypcoB: «OKpyKaroumi Mup», «buosorusi.
5—7 knaccel» u «Pusuka. 7 Kiacc.

Lean n 3agauyu Kypca yueOHoro npeamera « XUMMUSD».

K nanpaBieHuio nepBOCTENEHHOW 3HAUMMOCTH IPU peanu3aluu oOpa3oBaTelbHbIX (PyHKIMN
npeamera «XUMUsS» TPAAULMOHHO OTHOCAT (OPMHUPOBAHME 3HAHUN OCHOB XMMHUYECKOH HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, NPAKTUYECKON IEATEILHOCTH YElIOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOI KYJIbTYpHI.

3ajgauya mpeaMmera cOCTOMT B (POPMHUPOBAHUM CHCTEMBbl XUMHUECKUX 3HAHUH — BaKHEWIIMX
(dakToB, TOHATHH, 3aKOHOB W  TEOPETHYECKMX  IOJIOKEHHH, JOCTYNMHBIX  0000IIeHui
MHUPOBO33PEHUYECKOI0 XapaKTepa, s3bIKa HayKH, 3HaHUN O HAy4HBIX METOJAaX M3yYEHUs BEILIECTB U
XMMHAYECKHX PEaKIHil, a Takke B (pOPMUPOBAHMHM W Pa3BUTHH YMEHHWH U CIIOCOOOB AEATEIBHOCTH,
CBSA3aHHBIX C IUJJAHUPOBAaHUEM, HAONIOJCHHEM M IPOBEJIECHUEM XUMHUYECKOIO HKCIEPUMEHTA,
co0JII0ICHMEM TPaBUII O€3011aCHOT0 OOpaIlleHuUs C BEIIECTBAMH B [0 BCETHEBHOM JKU3HHU.

CeronHs B 00pa3zoBaHMHM 0c000 3HAUMMOM MPU3HAETCS HAMPaBIEHHOCTh OOyUEHHUs Ha pa3BUTHE
U CaMOpa3BUTHE JMYHOCTH, (pOpMUpOBaHUE €€ MHTEIUIeKTa U o01iel KyiabTypel. O0ydeHne yMeHUIo
YUUTBCS M IPOJIOJDKATH CBOE 00pa30BaHUE CaMOCTOATEIbHO CTAHOBUTCS OHOM M3 BaKHEHIINX (YHK-
Ui y4eOHBIX MPEIMETOB.

B cBs3u ¢ 3THUM IpM M3yYeHUM IpeIMeTa B OCHOBHOHM IIKOJIE JIOMHHUpPYIOLEEe 3HAaYeHUe
MPUOOPETN TaKUE 11U, KaK:

- (¢opMUpOBaHHME WHTEIUIEKTYaJlbHO pa3BUTONH JUYHOCTH, TOTOBOM K CcamMo0Opa3OBaHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSTHIO PEIICHUM, CIOCOOHON alanTUpOBaTHCA K OBICTPO
MEHSIOIIUMCS YCIOBUSAM KU3HU;

- HANpaBJICHHOCTh OOYYEHHUs Ha CHCTEMAaTHYeCKOe MPHUOOIIEHWE YYaIUXCSd K CaMOCTOSTEIbHOM
MO3HABATENIBHON JEATENLHOCTH, HAyYHBIM METOJaM TMO3HAHUS, (DOPMUPYIOIMIUM MOTHUBAIUIO H
pa3BHUTHE CIOCOOHOCTEN K XUMUU;

- o0ecrieyeHne yCIOBUH, CIOCOOCTBYIOUIMX MPHOOPETEHHIO O0YYaIOIIMMUCS ONIbITa pasHOOOpa3HOM
NESTENIbHOCTH, TIO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN ), UMEIOLINX
YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

- (I)OpMI/IpOBaHI/IC yMCHI/Iﬁ OOBSICHATH U OLICHUBATH ABJICHUSA OKPYKAOUICTO MUPAa HAa OCHOBAHHUU 3HAHUH
" OIIbITA, MOJTYYCHHBIX IPHU U3YUCHHUU XUMUHU,



- popMupoBaHUE y 00yUaIOMIMXCS TYMaHUCTHUYECKUX OTHOIICHUI, MOHUMAaHUS LIEHHOCTH XUMHYECKHUX
3HAHUU 7151 BRIPAOOTKH IKO JIOTHYECKH 1IeTIECO00PA3HOTO MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH
B LIEJISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYIKakO IIEH MPUPOTHOM CPEeJIbl;

- Pa3BUTHE MOTHBALMU K O0YUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HAa OCHOBE
YCBOGHHUsI OOIIEUETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTHM K OCO3HaHHOMY BbIOOpY mpoduis U Ha-
MIPABJICHHOCTH JJAIbHEHUIIIEr0 00yUYeHUsI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

B cucreme o6mero oopazoBanus «XUMHUsD» MIPU3HAHA 00513aTEIbHBIM Y4eOHBIM IPEAMETOM,
KOTOPBIH BXOJIUT B COCTaB MpeIMeTHON 00acTu « EcTecTBEeHHOHAYYHBIE ITPEIMETHD.

VY4eOHbIM IIaHOM Ha e€ u3ydeHue oTBeAeHO 136 yueOHbIX YacoB — 110 2 4 B HEJeN0 B 8 11 9
KJIaccax COOTBETCTBEHHO.

Paznea 1. Coaep:kanye y4eOHOro npeaMera.

Tema 1. HepBOHa'la.TIBHI)Ie XUMHYECCKHUEC IMTOHATHS.

[Ipenmer xumuu. Ponp xuMuu B KU3HU YesioBeKka. Tena u Bemectsa. U3nyeckrue CBOMCTBA BEMIECTB.
ArperatHoe coctosinue BeuecTB. [loHATHE 0 METOaX NO3HAHUS B XUMHUU. XUMHUSI B CUCTEME HAYK.
UucTteie BemecTBa 1 cMec. CriocoObl pa3ieNieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 37eMEeHThl. CUMBOJIBI XUMHUYECKUX J1eMeHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

XumMuueckas q)opMyna. BanieHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BCIICCTB. OrHocurenpHasg aToMHas Macca. OTHOCUTEIIbHAS MOJICKYJIsIpHadg Macca. MaccoBas mois
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

du3ndyecKue U XUMUYCCKHE SBJICHUSI. XUMHUSCKas Peakius U e€ MPU3HAKK. 3aKOH COXPaHCHUS
MAaccChI BelecTB. XUMHUYECKHEe ypaBHeHUs. Kitaccndukamus XuMUIecKuX peakiuii (CoeTnHeHus,
pa3noKeHus, 3aMeIleHus, OOMEHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY 101, ¢ IpaBUiIaMu pabOThI B
nabopaTtopuu U mpuéMaMu oOpaleHus ¢ 1ad0paTOPHBIM 00OPYA0BAHUEM; U3yUCHUE U OITUCAHUE
¢u3nvecKkux cBOiCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB; HaOM0IeHHe (PU3NUYEeCKHX (TIIaBJIeHUE
BOCKa, TasiHHE JIbJ1a, PACTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI), U XUMUYECKUX
(ropeHue cBeuu, NPOKaJTMBaHUE METHOM MTPOBOJIOKH, B3aUMO/JICHICTBHE Mella ¢ KUCIOTOMN) sIBIEHUI,
HaOJI0IeHNe U ONHMCaHKUe TPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakinii (pazaoxkeHue caxapa,
B3alMO/ICIICTBUE CEPHON KHC JIOTHI C XJIOpUaoM Oapus, pasnoxenue ruapokcuaa meau(ll) npu Ha-
rpeBaHMM, B3auMo/JIeiicTBHE ene3a ¢ pacTBopoM coiu Meau(ll)); nzydenue cnoco6oB pasieneHus
cMecel (¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BhIIApUBaHUE, IUCTUILIALMS, XpoMaTorpadus),
MIPOBEJICHUE OYNCTKH MOBAPEHHOM COJIN; HAOIIOCHNE U ONHMCAaHUE Pe3yJIbTaTOB IIPOBEIEHUS OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAaCChl; CO3/IaHNe MOJIeNIel MOJIEKY (I1apOCTEP KHEBBIX).

Tema 2. Ba:kHeiimue npeacTaBuTeJ M HEOPraHMYeCKUX BeLeCTB.

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucinopoa — anemMeHT u mpoctoe BemecTBo. Haxoxnenue
KHCIIOpOJla B TpHUpoje, (pu3nueckue W XHUMHUYecKue cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipu-
MeHeHue kuciaopoaa. CrocoObl MOMy4YeHHs KHCIOpOoAa B JIAOOpPaTOpUM W MPOMBILIUIEHHOCTH.
Kpyrosopor kuciopona B mpupojne. O30H — auioTponHasi MOAU(pUKALUs KUCIOPOIa.



TennoBoii ekt XuMHUECKol peakluu, TEPMOXUMHUYECKHE YpaBHEHHUA, K30 U SHIOTEPMHUECKUE
peakimu. TomnmuBO: yroiab M MeTaH. 3arps3HEHHE BO3/yXa, YCHUJICHHE IAapHUKOBOrO 3(dexTa,
pa3pylieHre 030HOBOIO CJIO .

Bonmopon — anemeHT u mpocroe BemecTBo. HaxoxkneHue Bomopoja B NpHpoje, (U3UUECKHE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0B! NomydeHus. Kucnorel u conu .

KonunuectBo BemectBa. Monb. MossipHas macca. 3akoH ABoraapo.
ModnsipHbIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackllieHHbIE M1 HEHACHIIIEHHBIE
pactBopbl. PacTBOpHMOCTh BemiecTB B BojAe. MaccoBas J0Jisl BELIECTBA B pacTBOpe. XUMHUYECKUE
cBoiicTBa BoJbl. OcHOBaHUs. Poib pacTBOpPOB B MpUPOJE U B KU3HU dejoBeka. KpyroBopor Bojbl B
Mpupojie. 3arpsi3HeHHE NPU POIHBIX BoJA. OXpaHa U OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanus neopranndeckux coequnennit. Oxcuapl. Kinaccugukaius oKCHIOB: coieo0pasyromme
(ocHOBHBIE, KHCIOTHBIE, aMm{QoTepHble) U  HecoleoOpasyromue. HoMeHkIaTypa OKCHAOB
(MexxnyHaponHass W TpuBHalibHas). Dusnyeckre M XUMHUYECKHe cBoiicTBa OKcuaoB. [lomyuenue
OKCH/JIOB.

OcnoBanus. Knaccuukanus ocHOBaHMIL: IIETOYM M HEpACTBOpPHMBIE OCHOBaHUA. HomeHkmarypa
OCHOBaHWH (MEXIyHapoJaHas U TpuUBHUANbHAsA). PU3MUECKHE M XHMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHUM .

Kucnorel. Knaccudukamus kuciaor. HomeHkmatypa KuCHOT (MEXIyHapOAHAas W TPUBUAIBHAS).
du3nyecKue U XUMUYECKHe CBOMCTBA KUCHOT. Pan aktuBHocTr MetaiutoB H. H. bekerosa. [1o nyuenue
KHUCIOT.

Comu. Homenknatypa cosieil (MeXIyHapoJgHash M TPHUBHAIbHAs).
®u3nyeckue U XMMUYECKHE CBOMCTBa cotieid. [lonyuenue conen.
I'eneTnueckas CBSI3b MEXKIYy KIACCAMH HEOPTAHUYECKUX COCUHEHUM.
XUMUYECKUN IKCIIEPUMEHT:

- KaY€CTBEHHOE ONPEAEIICHUE COAEPKaHUS KUCIIOPO/Ia B BO3IYXE;

- TOJNy4YeHHe, coOMpaHue, pacrmo3HaBaHUE M HW3YYCHHE CBOICTB KHUCIOpOJAa; HaOI0/IeHNe
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM W YCIIOBUS BO3HWKHOBEHUS W TPEKPANICHHS TOPEHUS
(moxapa);

- O3HaKOMJIeHHE ¢ oO0pa3llaMi OKCHIOB U OINHUCAaHWE WX CBOWCTB; TNOJyYeHHE, COOMpaHUeE,
pacro3HaBaHHe U W3Y4YeHHE CBOWMCTB BoAOpoia (TOpeHHe); B3aUMOJEHCTBHE BOAOPOJA C OKCHIIOM
meau(Il) (Bo3MokHO HCTIONB30BaHUE BHIEOMATEPUATIOB);

- HaOJroIeHne 00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb,
- HCCIIeIOBaHUE OCOOCHHOCTEH PaCTBOPSHHUS BEIIIECTB C PAa3IMIHON PAaCTBOPHMOCTHIO;
- IPUTOTOBIIEHUE PACTBOPOB C OMPeNeIEHHON MacCOBOH /10l pacTBOPEHHOTO BEIIECTBA;

- B3aUMOJCWCTBHE BOJBl C MeTAUIaMU (HAaTpHUeM M KajbleM) (BO3MOXXHO HCIIOJIb30BAHUE
BHUJIEOMATEPHUAIIOB);

- OnpEACICHUEC PACTBOPOB KUCIOT H IIeI04Ye C ITOMOIIBIO HHAWKATOPOB, HUCCICAOBAHUC o6pa3u013
HCOPTraHNYCCKUX BCIICCTB pa3 JIMYHBIX KJIACCOB;



- HaOJII0/IeHEe U3MEHEHUS! OKPACKH UHIUKATOPOB B PaCTBOPAX KUCIIOT U LIEIOYEH;

- u3yuyeHue BzaumojeicTBusl okcu aa meau(Il) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT C METaJUIaMu,
peaKkuuii HeUTpanu3aluy;

- IIOJIYUE€HHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHUE OJJHOI'O ME€TaJljla APYI'UM U3 pacTBOpPa COJIN;
- PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 I10 TCMC «Baxwneiine Ki1accol HCOPTaHUYCCKUX COGI[HHGHHﬁ».

Tema 3. Ilepuoaunyecknii 3akoH u [lepuoanyeckasi cucreMa XMMUYECKHUX 3JIeMeHTOB /I,
N. MenneneeBa. CTpoeHne aToMOB. XUMH4YeCKas CBA3b. OKUCINTEIbHO-
BOCCTAHOBHTEJIbHbIE PEAKIIUM.

[lepBbie MOMBITKH Ki1acCU(DUKALIMY XUMUYECKHUX 2JIeMeHTOB. [loHATHE O TpyMax CXOAHBIX 3JIEMEHTOB
(1IemoYHble M IIEJI0YHO3E-MEJbHbIE METaJUIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aMpOoTepHbIE OKCHUJIBI U THAPOKCHUIBI .

Ilepnonnueckuit 3akoH. llepmonmyeckas cucrema xumudeckux saemeHtoB [l M. Menneneesa.
Kopotkonepuoanas u nnuaHonepuoaHas Gopmsl [leproanueckoil cucTeMbl XUMHUYECKUX SJIEMEHTOB
. . Menneneesa. [lepuoas! u rpymmbsl. PU3HYECKUI CMBICI IIOPAIKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHbIX a1ep. M3oTonsl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000J10YeK
aToMoB nepBbIX 20 xumuueckux snemeHToB [lepronuueckoii cucremsl 1. . MenneneeBa. Xapaxre-
PUCTHKA XUMHUYECKOT0 3JIEMEHTa [0 ero nojoxeHuto B Ilepuoauueckoii cucreme [l . . Menneneesa

3aKOHOMEPHOCTH HW3MEHEHHUs pajguyca aTOMOB XHMMHMYECKHX DJJI€ MEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TIpynmnaM M IepuojaMm. 3HaueHue [lepumoamdeckoro 3akoHa H
[IepnonnyecKkoi CUCTEMBI XUMHUYECKHUX IEMEHTOB JUIsl pa3BUTHA HAYKHU U ITpakTuku. [. 1. Mennenees
— YYEHBIN U IPakIaHMH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJsipHAsT W HEMOJISIPHAS) CBSI3b. DIEKTPOOTPUIIATEITLHOCTh
XUMHUYECKUX 37eMeHTOB. oHHas cBs3b. CreneHb  OkucieHHs. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [Iponeccel okuciennst 1 BoccTaHOBNIeHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMUYECKUU 9KCIICPUMCHT: U3YUCHUC 06p213L[OB BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, B3aHMO,HCI>'ICTBHe
THAPOKCHUAa IIKMHKA C PACTBOPAMH KHUCIIOT U Iuenoqeﬁ; MMPOBCACHUC OIBITOB, UJIJIFOCTPHUPYIOMIUX
IMPHUMEPLI OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpeHI/Ie, PCaKnuun pa3jioxKCHUA, COGI[I/IHGHI/HI).

Pe3epBHoe Bpemsi (3 yaca)
MexnpeamMeTHblie CBSI3H.

Peanu3anus MeXNpEeAMETHBIX CBSA3€M IPU M3YYEHHHM XHMHUU B 8 KJIACCE OCYIIECTBIISETCS
Yyepe3 MCIOJb30BaHUe, KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHATHH, TaK W TOHSATHH, SBIISIOLIMXCS
CUCTEMHBIMU JJI OTACIIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

O6H_[I/IC CCTCCTBCHHOHAYYHBIC TMOHATHA: Hay‘-IHLIﬁ (paKT, runoTe3a, TCOpHd, 3aKOH, aHAJIM3,
CHUHTC3, KHaCCI/I(I)I/IKaI_II/IH, NEpUOANIHOCTD, Ha6J'IIO,Z[CHI/IC, OKCIICPUMCHT, MOICIUPOBAHNUEC, U3MCPCHUC,
MOJCIb, ABJICHUC .



®dusmnka: Marepus, aroM, JJIEeKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, H30TOINBbI,
PalMOaKTUBHOCTb, MOJICKYJIA, DIIEKTPUUYECKHIA 32 psill, BELIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHUE
BEIIECTBA, ra3, pU3nuecKue BeIMUNHbI, €IUHHUIIBI U3MEPEHUs, KOCMOC, IUIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: ¢porocunrtes, npixanue, ouocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOAbI, TOJE3HbIE HCKOMAaeMbIe, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC
Tema 4. BemiecTBO M XMMHUYECKAsl peaKkuusl.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux siueMeHToB . M. Menzeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHMX DJIEMEHTOB IIEPBBIX TPEX
IIEPUOJIOB, Kalus, KaJbLiUd U MX COECIUHEHUH B COOTBETCTBUM C IIOJOKEHHUEM DJIIEMEHTOB B
[Iepuonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJAbl XUMUYECKOW CBA3U. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKN U BUJIA XUMUYECKOM CBS3H .

Knaccupukamuss ©W HOMEHKIIATypa HEOPraHHMYECKHMX BEIIECTB (MEXKIyHapOIHas U
TPUBHUAJIbHASA). XHMMHYECKHME  CBOMCTBA  BEUIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJlaccaM
HEOPraHUYECKUX COCAMHEHUN, TeHETUYECKas CBS3b HEOPraHMYECKHUX BEILIECTB.

Knaccudpukanuss XMMAYECKHX pEAKIMK IO Pa3MYHBIM TpU3HAKaM ([0 YHUCIy U COCTaBy
YUYacTBYIOIIMX B pPEaKIMM BEIIECTB, M0 TEIUIOBOMY 3()(eKTy, M0 M3MEHEHHIO CTENEeHEH OKUCIEHUS
XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTMMOCTH, IO YYacCTHIO KaTajau3aTopa). DK30 U 3HJIOTEPMUYECKHE
peakuuu, TePMOXUMHUYECKUE YPAaBHEHUS.

[lonsatue o CKOpPOCTH XUMHYECKOMN pCaKknuu. [Tonsitue 00 O6paTI/IMI>IX u HCO6paTI/IMHX
XUMHUYCCKUX PCAKIUAX. IloHsTHHE O TOMOTCHHBIX U FeTCPOrcHHLIX PCAKIUAX. IlousaTHe 0 XUMHUYECKOM
PaBHOBCCHHU. (DaKTOpLI, BJIMAOOIUE HAa CKOPOCTH XUMHYECKOMN pCakuu U MOJIOKCHHUEC XHUMUUYCCKOI'O
paBHOBECHA.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pc€aKkuuu, SHCKTpOHHBIﬁ OajaHc OKHCIINTCIBHO-
BOCCTAaHOBUTEJIBHOM pCaKkmuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ
C UCIIOJIB30BAHUCM METOAA SJICKTPOHHOT'O OajaHca.

Teopm[ 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 AUCCoranmu. 9J'IeKTpOJ'II/ITH U HC BJICKTPOJIMTEHI. KaTI/IOHBI,
aHUOHBI. MexaHu3M Jucconuanvi  BCIICCTB C pas3IMYHBIMKU BUAAMU XAMHYECKOH cBsi3u. CTeleHb
Aucconranuu. CubHBIC U clTa0bIe QJICKTPOJIUTHI.

Peakuyu noHHOro oOMeHa. YCIIOBUS NPOTEKaHUS pPEaKIMi HOHHOTO OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHUs peakiuil. CBOHCTBAa KHUCIOT, OCHOBAHMW M COJEH B CBETe
MPEJCTaBICHUNA 00 NMEKTPOIUTHYECKOH aucconuanuu. KayecTBeHHbIe peakiiuy Ha HOHBI. [loHsATHE O
TUAPOIIU3E COJIEH.

XUMUYECKU IKCIIEPUMEHT:

- O3HAKOMJIEHUE C MOJEISAMHU KPUCTAINYECKUX PEIIETOK HEOPraHMYECKHUX BELIECTB — METAUIOB U
HEMeTaJIoB (rpaduTa U aamasa), CII0’KHBIX BELECTB (XJIOpHJIA HATPHS);

- UCCJICAOBAHUEC 3aBUCUMOCTU CKOPOCTH XUMHYISCKOU pCaknuu OT BO3ACHUCTBUS Ppa3InYHbIX (I)&KTOpOB;



- HCCIIEJIOBAHUE IEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, POLIECCA TUCCOLHALIMN KUCIIOT, LeJ104ei
U coJieil (BO3MOXHO UCIOJIb30BaHUE BUAECOMATEPHUATIOB);

- PO BEJICHUE OIBITOB, WUIIOCTPUPYIOUNIMX MPH3HAKK TPOTEKAHUs PEaKIMii HOHHOrO OOMEHa
(oOpa3zoBaHue ocajka, BBIICICHHE ra3a, 00pa3oBaHUE BOJIbI);

- OMbBITOB, WUIIOCTPUPYIOIIMX MPUMEPbl OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX peakiuil (ropeHwue,
pPEeaKIK Pa3I0kKEHUs, COCTUHECHHUS);

- pacliOo3HaBaAaHUEC HCOPraHNMYCCKUX BCIICCTB C IIOMOIIBIO KAYCCTBECHHBIX peaKuHﬁ Ha HMOHBI,
- PCHICHUEC SKCIICPUMCEHTAJIBHBIX 3a71a4.

Tema 5. HemeTa/JILI M1 X COeIMHEHU .

OO01as xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucienus. CtpoeHue W (U3NYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XHMHYECKHE
CBOMCTBa Ha TmpHMepe XJopa (B3aMMOJCHCTBHE C MeTaUlaM{, HEMETAUIaMM, MIEI0YaMH).
Xnoposonopoa. ComsiHast KUCI0Ta, XUMUYECKUE CBONCTBA, NTOJydeHUE, TpUMeHeHue. JleficTBue Xxiopa
¥ XJIOPOBOJOPOJAa HA OPTaHU3M 4YelloBeKa. BakHeWne XJI0puasl M MX HAXOXKICHHUE B IPHUPOIE.

O6mass xapaktepuctuka 3yeMeHToB VIA rpynmbel. OcCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Crpoenue u Qu3NYECKUE CBOICTBA IMPOCTHIX BELIECTB — KUCJIOPOJA U CEphbl. AJIIOTPOIHBIE
Mo (UKAIK KHCIOPOa U cepbl. XUMHYECKHE CBOUCTBA cepbl. CepoBOIOPO, CTpOCHUE, GU3HUCCKHE
U XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCuAOB. CepHas KUCIOTa,
¢u3nveckne 1 XUMHUYECKUE CBOWCTBA (00IIME KakK MPEACTAaBUTENs Kiacca KUCIOT M crenudude-
ckue). XUMHYECKHE PEaKIMH, JIS)KAIIHEe B OCHOBE MPOMBIIUIEHHOTO CIOCO0a IONyYeHHUS CEepHOMH
kucaoThl. [Ipumenenne. Conu cepHOM KMCIOTHI, KaueCTBEHHAs peakius Ha cyibdaTtuoH. HaxoxaeHue
cepsl U €€ COCIMHEHHN B NpHUpoAe. XHMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIUHEHUSIMU
cepsl (KUCIIOTHBIE J0XK/IH, 3arpsI3HEHUE BO3/1yXa U BOAOEMOB), CIIOCOOBI €r0 IPeA0TBPALICHHUS.

OO11ast XxapakTeprcTuKa 31eMeHTOB VA rpyniibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS .

A30T, pacnpocTpaHeHue B pupoje, huzndeckue 1 XuMudeckue cBoiictBa. KpyroBopor azora B
npupoje. AMMHaK, ero Gpu3nyecKrue 1 XMMHUYECKHUe CBOMCTBA, oJdyueHue U npuMmenenue. Coiu aMMo-
HUS, UX (PU3NYeCcKHe U XUMUUYECKHE CBOMCTBa, TpuMeHeHHe. KauecTBeHHas peakiys Ha HOHbI aMMOHMSL.
A30THas KMci0Ta, €€ ModydeHue, GU3NUYecKue U XMMHUUECKHe CBOMCTBa (0OIIMe KaK MpeicTaBUTeNs
Kjlacca KHCIOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB M COJIEd aMMOHMSI B KayecTBe
MUHEpAIbHBIX yA0OpeHuid. XUMUYECKOe 3arpsi3HEHHE OKpY’Karollled Cpeabl COeIMHEHMSIMHU a30Ta
(KMCIIOTHBIE AOXK]H, 3arpsi3HEHNE BO3/1yXa, TIOUYBbI U BOJOEMOB).

docdop, amnorpornHsie MoguduKayu Gocdopa, puzndyeckue 1 XuMuIeckue cBorucTBa. OKCu
dochopa(V) u dochopHas kucrnora, QUINUECKHE U XUMHUYECKHE CBOWCTBA, MOJy4YCHHE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YA0OPEHUH.

OObmas xapakrtepuctuka »sieMeHToB IVA rpynmbl. OCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

VYraepon, anaoTponHble MOJU(HKAIMK, pPACHpOCTpaHEHHE B TMpupojae, (u3NYecKkue u
XUMHUYecKue cBoicTBa. Ancopouus. Kpyrosopor yriaepoaa B mpuponae. OKcuibl yriaeponaa, UX
¢u3nyecKkre 1 XUMHUYECKUE CBOMCTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBI, MOJIyuY€HHE U IPUMEHEHHE.
DKosornyeckue mpooemMsl, CBsi3aHHbIe ¢ OKcuaoM yriepoaa(IV); rumoresa rio6anbHOrO NOTEIUICHUS



KJIMMaTa; MapHUKOBBIN 3 (eKT. YrosbHas KUCIOoTa U €€ colu, UX (Pu3nuecKue U XMMUYeCKUe CBOICTBa,
nojryyeHue u npumenenue. Kauecrsennas peaxiust Ha kapOo-katnoHsl. Vcronb3oBanue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SHCTBE .

HepBOHa‘-IaJIBHBIG MOHATHS 00 OpraHN4YCCKUX BCHICCTBAX KaAK O COCIMHCHHUAX YIJICpOJda
(MeTaH, OTaH, 3THJICH, all€TUJICH, 3TAaHOJI, INIMICPHUH, YKCYyCHasd KI/ICJ'IOTa). HX cocTaB U XHMHYECKOE
CTPOCHHUC. ITonsaTre 0 OHONOrMYECKH BaXKHBIX BCIICCTBAX: XKHUpaAx, 6CJ'IKaX, YIJI€BOJaxX — M UX POJIK B
KHU3HHU 4YCJIOBCKA. MaTepI/IaJIBHOG CANHCTBO OPraHNYCCKUX U HCOPraHUYCCKUX COCIUHCHUI.

KpemHuii, ero ¢pusznueckre 1 XMMH4YeCKHE CBOIMCTBA, MoJIyuyeHHe U npuMeHeHune. CoeMHeHus
KpeMmHHUA B nipupoae. O6mue npeacrasienus o6 okcuae kpeMuusi(IV) u kpemuuesoii kucnore. Cuin-
KaTbl, MX HCIOJb30BaHUE B OBITY, MEIULMHE, NPOMBIIIJICHHOCTH. BakHeliine CcTpouTelbHbIE
MaTepHalbl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH, jkese300eToH. [IpobiieMbl 6€3011acHOro UCI0Ib30BaHUS
CTPOMTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

XUMUYECKUH SKCIEPUMEHT: HU3y4YeHHE O0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJIIHON
KHCJIOTBI; TIPOBEJICHHE KAa4eCTBEHHBIX DPEAKUWH Ha XJIOPHI-MOHBI M HaOJIOJEHWE IPH3HAKOB HX
MIPOTEKAHUS; OTBITHI, OTpaKaroIIKe (PU3NUECKUE U XUMUYECKUE CBOWCTBA TaJIOTEHOB U UX COSAMHEHUN
(BO3MOYKHO UCTIOIB30BAaHUE BUICOMATEPHUATIOB); O3HAKOMIICHHE C 00pa3liaMy XJIOPHI0B (TaJIOTeHUIOB);
03HaKOMJIEHHE ¢ 00pa3LamMu cepbl U €€ COeAMHEHUAMHU (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIOB);
HabIo/IeHne Tmpolecca 0O0yTIIMBaHUs caxapa MoJ ACHCTBUEM KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI;
M3Y4YCHHE XUMUYECKIX CBOMCTB pa30aBICHHON CEPHON KHUCIOTHI, MPOBEACHNE KaueCTBEHHOW peakiuu
Ha cynb(haT-uoH U HaOIIOICHHE IPU3HAKa e€ IPOTEKAHUsT; 0O3HAKOMIICHHUE C (PH3MUECKUMH CBOMICTBAMU
a3oTa, pochopa 1 uxX coeMHEHUI (BO3MOKHO HCIIOIb30BaHKE BUAEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u pochopHbIX ya0OpeHuil; moayueHne, coOupanue, paclio3HaBaHWe M HW3Y4YCHHE CBOICTB aMMHUAKa;
MPOBE/ICHNE KAaYeCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUSA U (ocdaT-mOH M U3ydeHHE NMPU3HAKOB HMX
MPOTEKAaHUs, B3aUMOJACWCTBUE KOHIICHTPUPOBAHHOM  a30THOM KHUCIOTHI C MEAbIO (BO3MOXHO
HCIOJIb30BaHUE BUIEOMATEPHAIOB); U3YUEHHUE MOJIENIeH KPUCTAIIMYECKUX PEelIETOK anMasa, rpadura,
¢ynnepeHa; 03HaKOMIIEHHUE C ITPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM
U YCTpPOHCTBOM THpPOTHMBOrasa; IOJy4YeHHE, COOHMpaHHe, pPAClO3HABAaHHWE M M3Y4YEHHE CBOWCTB
YTJEKUCIIOTO Ta3a; MPOBEJeHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHIIMKAT-UOHBI M WU3Y4YCHHE
MIPU3HAKOB UX MPOTEKaHMsI; O3HAKOMIIEHUE C MPOAYKLIHENH CHIMKATHON MPOMBIIUIEHHOCTH; pelIeHNe
AKCNEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxkHelme HeMeTalbl U X COEAMHEHUS.

Tema 6. MeTa/LiIbl U MX COCANHECHUSHA

OO0mmas xapakTepuCTUKa XUMUYECKHX 2JIEMEHTOB — METaJJIOB HA OCHOBAHUU HMX TMOJIOKEHUS
B [lepuoanueckoii cucreme xumudeckux ayemMeHToB [l. 1. MenneneeBa u crpoenust atomoB. CTpoeHue
METaJUIOB. MeTaluyecKkas CBsA3b U METAIUIMYECKAs KPUCTAITMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN
psan HampsbkeHu  MeTaioB. Dusnueckue W XMMHUYECKHE CBOMCTBa MeTayuioB. OOmme crocoObl
noyuyeHus: MmetaiuioB. [loHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3UH.
Crnnagsl (CTallb, 4YyTyH, IIOPATIOMUHUN, OpOH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkenue B Ilepuonndeckoi cucrteMe XxumMuyeckux snementos /. U.
MeneneeBa; CTpoeHHE UX aTOMOB; Ha XOXKJe€HUE B pupoae. Puznueckre u XMMHUYEeCKUe CBOMCTBA (Ha
npuMepe HaTpust U Kanusi). OKCUIAbl W THAPOKCUIBI HaTpus U Kanud. [IpuMeHeHue MmenoyHbIX
METaJIJIOB M UX COECTUHEHUM.

[IlenoyHo3eMeNpHBIE METAIBI MAarHUii M KaJbLUK: NOJIOKEHUE B Ilepuoanyeckoi cucreme
xuMH4Yeckux anemMeHtoB [[. M. MeHneneeBa; CTpoe€HHME WX AaTOMOB; HAaxOXJICHUE B MPUPO/IE.
duznyeckue U XUMUYECKHUE CBOWCTBA MAarHus M Kalblivs. BaxkHeilne coeTMHEeHNs KaabIus (OKCHUI,
TUAPOKCHL, COIH). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



AmoMuauii: nonoxkenne B Ilepuogumueckoit cucreme  Xxumuyeckux snemeHToB J[. U.
MenpeneeBa; CTpOCHHE aTOMa; HaXOXKICHHE B npupoje. Pu3znueckue U XUMHUYECKHE CBOWCTBA
aTFOMUHUSI. AMGBOTEPHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

JKeneso: nonoxenue B llepuonuueckon cucreme xumudeckux snemeHtos 1. M. Menneneesa;
CTPOCHHUE aTOMa; HaxOoXJeHue B mpupozae. Puzndyeckue u XMMUYECKHE CBOWCTBA keneza. OKCHIIH,
ruapokcuabl U cou xxeneza(ll) u sxenesa(Ill), ux cocra, cBOWCTBA U MOTyUYEHHUE.

XHUMHYeCKHUIl IKCIIePUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMi MeTall JIOB U CILIaBOB, UX (PU3UUYECKUMU
CBOWCTBaMM; M3y4YEHHUE PE3YJIbTATOB KOPPO3UU METAIUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPU-
aJIoB), 0COOEHHOCTEN B3aMMOJICHCTBUS OKCH/Ia KAJIbLUs U HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI; ITpOLEecca TOPEHHs XKeJe3a B KUCIO poje
(BO3MOXXHO HCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); MPU3HAKOB IPOTEKAHMUs KAaUYEeCTBEHHBIX PEaKLUH Ha
WOHBI (MarHusi, Kajblus, anmomMuHud, 1uHka, xenesa(ll) u xenesa(lll), meau(Il)); nabnronenue u
OIMCaHME HPOLECCOB OKpALIMBaHMs IUIAMEHUM MOHAMU HATpus, Kajlusd M KalublHs (BO3MOXHO
HCIOJIb30BAHUE BUJEOMATEPHAIIOB); HCCIEI0BaHNE aM(OTEPHBIX CBOWCTB IMIPOKCHIA ATIOMHUHUS U
TUIPOKCH/IA LIMHKA; pEILICHHE SKCIEPUMEHTANBHBIX 3ajad 1o TeMe «BaxHelime MmeTamuibl U UX
COCZAMHEHUS.

Tema 7. XuMus 1 OKpy:Kawuas cpeaa

Hossie Matepuaiibl u TexHONOrMU. BemecTBa 1 Marepualibl B MOBCEAHEBHOM KU3HU YEJIOBEKA.
XuMmus 1 310poBbe. be3onacHoe UCIoIb30BaHUE BEIIECTB U XUMHUYSCKUX peakinuid B ObITy. [lepBas mo
MOIIb IPY XUMHUYECKUX OXKOTax U OTpaBiIeHUsIX. OCHOBBI SKOJIOTH YECKOW IPAMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIeH cpelbl (mpeneabHas nonyctuMas koHieHnTpamus semects — [1/1K). Pomb
XUMUU B PEHICHUH SKOJIOTHUECKUX MPOOIIEM.

[TpuposnHble MCTOYHMKHU YTJIE€BOJOPOAOB (Yrojb, HPUPOJIHBIM ra3, He(Th), HNPOAYKTHI HX
nepepadoTKH, MX POJIb B OBITY M TPOMBIIICHHOCTH.

XHUMHYeCKHIl 3KCIePUMEHT: H3ydYeHue o0pa3loB MarepuanoB (CTEKIO, CIUIaBbl METaJlIOoB,
MOJINMEPHBIE MaTepUabI).

MexnpeamMerHbie CBA3U

Peanmaum{ MCKITPEAMETHBIX CBsI3el npu M3yYCHUU XUMHUHU B 9 xmacce OCYHICCTBIIACTCA
4YCpe3 UCII0JIb30BAHNEC KAK O6HII/IX €CTCCTBCHHOHAYYHBIX HOHSITI/If/i, TaK U HOHSITI/IfI, SABJIIOIIIUX CA
CUCTCMHBIMH IJId OTACIIBHBIX IPEAMETOB €CTECCTBCHHOHAYYHOT'O IIUKIJIA .

OO0mme ecTeCTBEHHOHAYYHBIE TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CUHTE3, KJIaCCU(PUKALINS, TIEPUOAUIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN (D PEeKT, TEXHOTOT S, MaTepPHAIIBI.

®dusznka: MaTepusi, aTOM, IEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIITUJI, U30TOIIHI,
PaMOaKTUBHOCTH, MOJICKYJIA, SIEKTPUUECKUH 32 Psi/, IPOBOJIHUKH, TTOIYIPOBOIHUKH, TUIIEKTPHUKH,
(OTOAJIEMEHT, BEIIEeCTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, ra3, PacTBOp,
PacTBOPUMOCTD, KPUCTAIUTHYSCKAS PEIIETKA, CTUIABHI, PU3NUYCCKUE BEIIMUUHBI, ¢IMHUALIBI H3MEPEHUS,
KOCMHUYECKOe MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, 6nochepa, skocucTeMa, MUHEpaJIbHbIE YA0OPEHNUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTA TEJIbHBIE BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOMIAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.



Paznen 2. IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O INIPEJMETA
«XHUMHUD.

W3yuenne XWMUM B OCHOBHOW IIKOJIE HANpaBICHO Ha JOCTIKEHUE OOYYaroIUMUCS
JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOEHUS Y4eOHOIO IpeaMETa.

JluunocmHuwie pesyibmanmol.

JImuHOCTHEIE PE3yIbTaThbl OCBOCHUS ITpOTrpaMMbl OCHOBHOI'O 06]]_[61"0 O6paSOBaHI/I$I JOCTUT'AIOTCA B XOA€
OGy‘IGHI/IH XHMHUHU B €IMHCTBC y‘-IGGHOﬁ U BOCIIMTATEIbHOM JACATCIIBHOCTH OpFaHI/BaLII/II/I B COOTBCTCTBUU
C TpaaulHOHHBIMH pOCCHﬁCKHMH CONUOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBCHHBIMH ILICHHOCTIMU,
INPpUHATBIMHU B O6HI€CTBC InpaBuJIaMd W HOpMaMH IIOBCACHHUA U CHOCOGCTBYIOT nmponeccam ca-
MOIIO3HAHUA, CaMOPAa3BUTHA U COLIMATIU3 AN 06yqa10m1/1xc;1.

JImuHOCTHEIE PE3YyJIbTAThl OTPAXKAIOT C(I)OpMI/IpOBaHHOCTB, B TOM YHCJIC B 4aCTH:
Hampuomuuecxoeo socnuUmaHu-l.

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY HACIIEIUIO,
MMOHMMAaHUS 3HAUEHUSI XMMHUYECKON HayKH B JKU3HH COBPEMEHHOIO OOIIeCTBa, CIIOCOOHOCTH BIA/IETh
JOCTOBEpHON HMH(pOpMAIUEil 0 MEePeIOBBIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOW U OTEUECTBEHHOU
XUMHH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

FpanCOGHCKOZO 60CnUMAaHUA.

- IPEACTABICHHUS O COLMAIBHBIX HOpMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHWUN B KOJUIEKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIeI0BaTeIbCKOM,
TBOPYECKOMN U APYTUX BUJIAX AEATECIBHOCTH;

- TOTOBHOCTH K Ppa3HO O6p33HOI>i COBMECTHOM JACATCIIbHOCTHU IIPHU  BBIIOJIHCHHUH y‘le6HbIX,
IMO3HABATCJIbHBIX 3a/a4, BBIIMMOJIHCHUHW XUMHWYCCKUX ISKCIICPUMCHTOB, CO3JaHHUU y‘~I66HI>IX ITPOCKTOB,
CTPEMIJICHHA K B3AMMOIIOHMMAHHWIO U B3aMMOIIOMOIIIU B IMPOLECCE 3TOH yqe6H0ﬁ JACATCIIBHOCTH,

- TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U OCTYNKH CBOUX TOBapHUIIEH C MO3UIIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEACTBUI MOCTYKOB;

l[elmocmu HAY4YHO20 NO3HAHUAL.

- MHUPOBO33PDEHYECKUX IPEICTABICHUN O BELIECTBE U XUMHUYECKOM pPEaKLMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH U COCTABJISIFOLMX OCHOBY JIJIsl IOHMMAHMS CYIIIHOCTY HAYYHOMN
KapTHUHBI MUDA;

- MpeACTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SX UEIOBEKa C
MPUPOIAHOMN CPENO, O POJIM XMUMHH B IMTO3HAHUU ATUX 3aKOHOMEPHOCTEM;

- TMO3HABATEIHPHBIX MOTHBOB, HANPABJICHHBIX HA MOJYYCHHUE HOBBIX 3HAHUU MO XUMHHU, HEOOXOIUMBIX
TUTs1 OOBSICHEHUSI HAOJTI0TAEMBIX MPOIIECCOB U SIBJICHU;

- T[I03HaBaTeJIbHOW, WHPOPMAIMOHHON M YHUTATEIbCKOM KYyJIbTypbl, B TOM YHCJE HAaBBIKOB
CaMOCTOSITENIbHOM paboThl € y4eOHBIMM TEKCTaMH, CIPABOYHOW JIMTEPaTypol, JOCTYyHHBIMU
TEXHUYECKUMH CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- WHTEepeca K OOYYeHHMIO W TIO3HAHWIO, JFOOO3HATEIHPHOCTH, TOTOBHOCTH UM CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW ¥ UCCIENOBATENBCKON NEATEIBHOCTH, K OCO3HAaHHOMY BBHIOODY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHHS B JAajbHEHIIEM;



Dopmuposanusi Kyavmypsl 300P06bA.

- OCO3HAHMS IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/0POBBIO, YCTAaHOBKU Ha
3JI0pOBBIM 00pa3 JKU3HHU, OCO3HAHUS MOCIEACTBUNA U HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
QJIKOTOJI, HApPKOTUKOB, KypEHHUs), HEOOXOJUMOCTH COOJIIOJCHHS NpaBWiI OE30MacHOCTH TpHU
oOpaleHuy ¢ XUMUYECKIMHE BEIISCTBAMU B OBITY U PEaTbHOM KU3HU;

Tpyoosoeo éocnumanus.

- UHTepeca K MPaKTUYECKOMY U3YUYeHHIO Ipodeccuil u Tpya pa3 JUYHOTO poJia, yBaKEHUE K TPYAY U
pe3yabTaTaM TPYAOBOU JESATEIHLHOCTH, B TOM YUCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUM IO
XUMHH, OCO3HAHHOTO BBIOOpAa MHIWBUIAYaTbHOW TPACKTOPUH TPOJOKCHUS OOpa3oBaHUs C y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

- yCHmemHOW Mpo(ecCHOHATBHON NeATEIHbHOCTH M PA3BUTHS HEOOXOTUMBIX YMEHH; TOTOBHOCTH
a/IanTUPOBAaThCA B MpodeccruoHalbHON cpefie;

DKonoeuuecko2o 0CnUMAaHUS.

- 3KOJIOTUYECKH 11eJIECO00Pa3HOro OTHOLIEHMSI K IPUPOJI€ KaK UICTOYHMKY KU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAaHMS, TOHUMAHUs LIEHHOCTU 370POBOTO M 0E€30MacHOro o0pasza KU3HHU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY M TCHUXMYECKOMY 37I0POBBIO, OCO3HAHMS IIEHHOCTH
coOII0IeHHSE TTpaBHII 0€301TaCHOTO MTOBEICHHS TP PadOTe C BEIECTBAMH, a TAK)KE B CUTYaIHsX, YTPO-
YKAIOIUX 3/TOPOBBIO U KU3HU JTIOJIEH;

- CIIOCOOHOCTH TPHUMEHSATh 3HAHUS, IOJydaeMble TpPU W3YYCHWH XHMHUH, JJIsl pPEHICHHus 3ajad,
CBA3AHHBIX C OKPYXKAIOWIEW IIPU POAHOM CpEeAOM, NOBBIIMICHHS YPOBHS JKOJOTMYECKOW KYJBTYpHI,
OCO3HaHMS TJ00AJLHOIO XapaKTepa 3KOJOIMYECKUX MHpoOieM M MyTel HX pelIeHHs IOCPEICTBOM
METO/I0B XMMHH;

- 9KOJIOTHYCCKOI'0O MBIIIJICHUA, YMCHHA PYKOBOACTBOBATHCA UM B HO3H8.B8.TCJ'IBHOI71, KOMMYHHKaTHBHOﬁ
U COLIMAJIbHOM IIpaKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl

B cocraBe MeranpenMeTHBIX pPE3yJbTAaTOB BBLACHSAIOT 3HAYUMBIE i1 (HOPMHUPOBAHUS
MHUPOBO33pEHUS 00ILEHAYYHbIE TOHATHS (3aKOH, TEOpHUs, IPUHIIUII, THIIO0Te3a, (GaKT, CUcTeMa, Ipoliecc,
SKCIIEPUMEHT U [Ip.), KOTOpPHIE HCIIOJIB3YIOTCS B €CTECTBEHHOHAYUYHBIX YYEOHBIX MpeaMeTax H
MTO3BOJISIFOT HA OCHOBE 3HAHUH U3 3THUX MPEeIMETOB (POPMHUPOBATH MPEJICTABICHHE O LIEIOCTHON HAayuyHOU
KapTMHE MHpa, WU YyHUBEpcalbHble YydeOHble JeHCcTBHUA (IIO3HABaTellbHbIE, KOMMYHHUKATHUBHBIE,
pEryJsITUBHBIE), KOTOpble OOEcCneunBalOT (POPMUPOBAHUE TOTOBHOCTM K CaMOCTOSTEIbHOMY
IJTAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHO 1eATENbHOCTH.

MetanpeameTHbIe pe3ybTaThl OCBOEHHSI 00pa30BaTENIbHON MPOrpaMMBbl 110 XUMUHU OTPaXKatoT
OBJIA/ICHUE YHUBEPCAIbHBIMH MIO3HABATEIbHBIMU ACHCTBUSAMH, B TOM YHCIIE:

bazosvimu nocuueckumu oecmeusimu.

- YMEHHUEM UCIIOIb30BATh IPUEMBI JIOTUYECKOT0 MBIIUICHUS IIPH OCBOSHUY 3HAHUH: PACKPBIBATh CMBICI
XUMHYECKUX TMOHATUHN (BBIIEISTh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH), MCIOJIb30BaTh MOHATUS A1 OOBSCHEHUS OTIENbHBIX (DAKTOB W SIBJICHHI; BBIOMpPATH
OCHOBAHUS ¥ KPUTEPUH JUI KIIaCCU(DUKALMU XUMHUUECKUX BEIIECTB M XUMHUYECKUX PEaKLIUi;



- YCTaHABJIMBATh MIPUYUHHO-CJIICACTBCHHBIC CBA3HU MCXKIY 00BeKTaMu HU3Yy4YCHUA;

- CTPOUTH JIOTUYCCKUEC pACCYKACHUA (I/IHI[YKTI/IBHBIG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I); JC€JIaTb BBIBOABI U
3aKJIFOYCHU A,

- YMEHHEM I[pPHUMEHATb B TMpoIllecce IO3HAHUS TMOHATUS (MpPEIMETHbIE U METalpeAMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCHOJb3yeMble B XHUMHUH, HpeoOpa3oBbIBaTh MIUPOKO
MPUMEHSAEMbIE B XUMHUU MOJCJIbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAaK (CHUMBOJI 3JIEMEHTA),
XuMHueckas GopMmyiia U ypaBHEHHE XUMUYECKOW peakliui — MpU PElIeHUH Y4eOHO-I103HaBaTEIbHbBIX
3azauy;

-C y‘léTOM 9TUX MOJACIIbHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATE U XapaKTEPHU30BaTh CYIICCTBCHHBIC IIPU3HAKHN
HU3y4aCMbIX 00BEKTOB — XHMHUYECKHX B€IICCTB U XUMHNYCCKHX peaKHHﬁ;

- BBIAIBJIATH O6H_[I/Ie 3aKOHOMCPHOCTH, IPUINHHO-CJICACTBCHHBIC CBA3U U IIPOTHUBOPCUHUA B U3yUaCMbBIX
Imponeccax u sABJICHUMAX,

- npeiiaratb KpUTCpUuH IJIA BbIABJICHHA OTHX 3aKOHOMepHOCTCI7I u HpOTHBOpC‘IHﬁ;

- CaMOCTOSITENIFHO BBIOMPATh CIIOCOO pelIeHusi yueOHOH 3ajauu (CpaBHHBATh HECKOJIBKO BapHUAHTOB
peleHust, BBIOupaTh Hanbosee NOAXOAALINHI ¢ YYETOM CaMOCTOSITEIbHO BBIJEICHHBIX KPUTEPHEB);

Bazosvimu ucciedosameibCKuUMU 0eucmeusmu.

- YMEHHEM HCIOJIb30BaTh IOCTABJICHHBIE BONPOCH B KA4€CTBE MHCTPYMEHTa IO3HAHMS, a TaKXKE B
KayecTBE OCHOBBI ISl (DOPMUPOBAHHSI THUIOTE3bl IO IMPOBEPKE NPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU;

- TpUOOpPETEeHHWE OmbITa 10 I[UIAHWPOBAHHWIO, OPraHW3allMd W MPO BEICHHUIO YYCHHYECKHX
HKCHEPUMEHTOB: YMEHHME HaOII0JaTh 3a XO JIOM IpOILecca, CaMOCTOSTENbHO MPOrHO3UPOBATH €ro
pe3yabTar, (opMyaupoBaTh OO0OOILEHMS U BBIBOABI IO pe3ysbTaTaM MPOBEIEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe;

Pabotoii ¢ unopmariueit

- YMEHHUEM BBIOMpaTh, aHAJTU3UPOBATh M UHTEPIPETUPOBATH UH(DOPMAIUIO PA3INYHBIX BUJIOB U (HOpM
MPEJCTABICHUS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIIpHAs JIUTEpAaTypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHbIE Mocolus, pecypebl IHTepHETa);

- KPpUTHUYCCKU OLICHUBATH IPOTUBOPCUYNBYIO U HEAOCTOBCPHYIO I/IH(I)OpMaI_II/IIO;

- YMEHHEM NPHUMEHSATh pPa3JIMYHBIE METOJbl M 3alpoChl MpU TOHCKE U OTOOpe HHQpOpMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOTHEHUS yUeOHBIX U TTO3HABaTENbHBIX 3a71a4 OIpe-
JICJIEHHOTO THIIA,

- an06peTeHI/Ie OmbITa B 00JIACTH MCIOJIb30BAHUS I/IH(I)OpMaLII/IOHHO KOMMYHHUKAaTUBHBIX TCXHOHOFHﬁ,
OBJIaICHHUEC Ky.]'[BTypOfI AKTUBHOI'O UCITIOJIB30BAHHA PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

- CaMOCTOSITENILHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeACTaBIeHUS UHGOPMAITUU U WIUTFOCTPUPOBATH
peraemMbie 3a7aud HE CIIOXKHBIMH CXEMaMH, JuarpaMMaMu, IpyruMua (opmamu rpaduku U HX
KOMOHWHAIMSIMU,

- YMEHHUEM HUCIOIb30BaTh U aHAIU3UPOBATH B Mpoliecce YUeOHOH U UCCIIeI0BATEIbCKOM AeITeTbHOCTH
WH(POpPMAIIUIO O BIUSHUU TMPOMBIINIJIEHHOCTH, CEIBCKOTO XO3SHWCTBAa M TPAHCIOPTAa HAa COCTOSTHUE
OKpYKarollel IPUPOIHON CPEBI;

yHI/IBepcaJ'II)HI)IMI/I KOMMYHHKAaTHBHBIMHA HGfICTBI/ISIMI/I



- YMEHHUEM 3aJ[aBaTh BOMPOCHI (B XO/€ AUAIOra U/ WA AUCKYCCHUHU) IO CYIIECTBY OOCYKIA€MOM TEMBI,
(I)OpMy.HI/IpOBaTB CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHU A HpeI[HO)I(CHHOﬁ 3aJa4u,

- TpHOOpETeHUE ONbITA MPE3CHTAI[MH PE3YJIbTATOB BBHIMOJHEHHUS XHMHUYECKOTO SKCIIEPHUMEHTA
(J1abopaToOpHOTrO OIBITA, JTA0OPATOPHOU PAOOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCK-
Ta);

- 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAaMHU II03HABATCIBHOM M HCCIEI0BATEIbCKOU
NESTeIbHOCTH MPH PELICHUH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIa-
COBaHUS No3ULUi (00CYyKAeHNs, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALMS COBMECTHBIX
NENCTBUM, ONpEeIIEHNE KPUTEPUEB 110 OLIEHKE KAUeCTBA BHIIIOJHEHHON padOThI U JIp.);

Yuusepcanvnvimu pecyismustvimu oelucmeuaMu.

- YMEHHEM CaMOCTOSTEIIbHO OIpEeNeaTh LENU ACATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTH, BHIOUpATh Hambosee
3¢ (heKTHBHBIE CITOCOOBI PEIICHUS YICOHBIX U TTO3HABATEIBHBIX 33124, CAMOCTOSTEILHO COCTABIISITh WIIH
KOPPEKTUPOBATh NPEIOKEHHBIN aITOPUTM JIEUCTBUM MPU BBIIIOJHEHUHU 3a/IaHUM ¢ yYETOM MOJTyUECHUS
HOBBIX 3HAHUH 00 U3y4aeMbIX 0O0BEKTaX — BEIIECTBAX U PEAKIIHSIX;

- OCHUBATb COOTBETCTBUC IMOJIYUYCHHOT'O PE3yJIbTaTa 3asIBJICHHOM neiu,
- YMCHHEM UCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTCKCTLI, ITpCaJIaracMbIC B YCJIOBUU 3az[aH1/1171.

HpedMemele pe3yibmanivl.

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOGHHIO 0043aTENbHOIO  COJEpIKaHUS,
YCTAQHOBJICHHOT'O JTaHHOH MpUMEpHOI paboueil mporpaMMoi, BBIIEISIOT: OCBOEHHbIE 00y4arOIIMMUCS
HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHM, crienn(puIecKre Uit IPeaMET HOW 00J1acTH « XUMUS,
BUJIBl JIESATEIBHOCTH 110 IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpHpeTaluu, NpeoOpa3oBaHUIO U
IPUMEHEHMIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYalLHsIX.

[TpenmerHble pe3ynbTaThl NMPEACTABICHBI 10 rojlaM OOy4eHHUs M OTpaxaroT c(HOPMUPOBAHHOCTH y
o0yyaromuxcs CIeIyoUX YMEHUI:

8 KJIACC

1. packpsiBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHATHA: aTOM, MOJIEKYJa, XUMHYECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJHAsI), BAJIEHTHOCTh, OT-
HOCUTEJbHAs aTOMHasi M MOJIEKYJsipHash Macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJIIpHAas Macca,
MaccoBas J0JI1 XUMUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE,
COJIb, DJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCJICHUS, XUMUYECKasl PEaKIns, KIaCCU(PUKAIIHS PEaKIIHi:

- peakuuu COEJUHEHMs, PEaKUUu pas3JIOKEHUs, PEaKklUMHU 3aMEUICHHs, peakluuud OOMEHa, 3K30 HU
SHAOTEPMHUUYECKHE PEAKIINH; TETIIOBOM AP PEKT peaKkIuy;

- PO aToMa, SJEKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTal b, PaJAMYyC aToMa, XUMHUYECKasl CBS3b,
IMOJIApHAasA U HEMIOJIAPHAsA KOBAJCHTHAaA CBA3b, HOHHAA CBA3b, NOH, KATUOH, aHUOH, PaCTBOpP, MacCoBasd
JI0JIsl BelIecTBa (IPOIEHTHAsI KOHIIEHTPAIIHSI) B PACTBOPE;

-UWIITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATHH (CM LD 1) W IIPUMCHSATH 3TH ITOHATHA
IIprU OIIMCaHWU BCIICCTB U UX npeBpameHI/Iﬁ;

- HUCIOJIb30BAaTh XHWMHUYECKYI0 CHMBOJMKY Ui COCTaBJI€HHS (OpMyJ BeELIECTB M ypaBHEHUH
XUMUYECKUX PEAKLUN;



- ONpENeNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX; CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIIICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIacCy COequHe-
HU# 1o popMyIiaM; BUJ XUMUYECKOU CBA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

- packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTpUPOBaTh MOHUMaHHE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX AJIEMEHTOB OT MX NoJIokeHUs B [lepuoguueckoi
CUCTEME; 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4€Hus, 3aKoHa ABOrajpo;

- OIMCBHIBaTh W XapakTepus3oBaTh TabauuHyro Qopmy Ilepuonndyeckoil CUCTEMbl XHMHYECKHX
AJIEMEHTOB: pPa3NMyaTh MOHATHS «riaBHas moarpynmna (A-rpynma)» u «mobounas noarpynmna (b-
rpymnmna)», Majible ¥ OOJbIINE IEPUOJbl; COOTHOCUTh 0003HAUEHMsI, KOTOpblE MMEIOTCS B Tabiuue
«Ilepuonnueckass cucrema xuMudeckux saemeHtoB JI. W. MengeneeBa» ¢ UUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOIiee 4ucio
JIEKTPOHOB U pacHpeeseHUe UX 10 IEKTPOHHBIM CII0SM);

- KJ1accu(UUUpOBaTh XUMHUUECKHUE 3JIEMEHThI; HEOPIaHUYECKUE BEIIECTBA; XUMUYECKHE peakuuu (1o
YHCIIYy ¥ COCTAaBY y4aCTBYIOIUX B PEAKLIUHU BEILECTB, 110 TEINIOBOMY 3P QEKTY);

- XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEpKJIas OMHCAHWE NMPUME PaMH MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

- IIPOrHO3HUPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa, BO3MOKHOCTHU
IPOTCKAHHA XUMUYCCKUX IIPC BpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX;

- BBIYHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJSPHYIO MAacChl BEILECTB; MAacCOBYHO JIOJIIO
XUMHYECKOT0 AJIEMEHTa M0 opMyJie COETUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOAUTH
pacy€Thl O YPAaBHEHUIO XUMUYECKON PEAKIINU;

- MPUMEHSTh OCHOBHBIE OMEPAllUU MBICIUTEILHON NEATENbHOCTH — aHAJIW3 M CHUHTE3, CPaBHEHHE,
0000111eHHEe, CUCTEMATH3AIINI0, KJIaCCU(UKAIUIO, BBISIBIIEHUE IPUINHHO-CIICJICTBEHHBIX CBS3EH — st
W3Y4YCHHsI CBOMCTB BEIIECTB M XMMHUECKHUX PEaKIMi; €CTeCTBEHHOHAYYHBIE METOJbI MO3HAHUS —
HaOI0IeHne, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN U MBICIIEHHBIH );

- CIIeZIOBATh MpaBUjIaM MOJIb30BaHUS XUMHUYECKOH MOCY0M U TaOOpaTOpHBIM 000pYAOBaHUEM, a TaKKe
mpaBWwiIaM  OOpalleHus ¢ BeIIeCTBAMH B COOTBETCTBUHM C HHCTPYKIHMSIMH IO BBITTOJHEHUIO
71a00PATOPHBIX XUMUYIECKUX OTBITOB TIO MOJIYICHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIESCTB (BOIOpOaa
U KHCIIOpPOJia), IPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHON MaccoBO# J0Jeil pacTBOPEHHOTO Bellle-
CTBA; TJIAHUPOBAThH U MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI [0 paCIIO3HABAHUIO PACTBOPOB IIeNouei
Y KHUCJIOT C TIOMOIIIBIO0 HHIUKATOPOB (JIakmyc, (peHondTanenH, METHIOPAHXK H JIp.) .

9 KJIACC

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHUECKUX MOHATHI: XUMHUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHMOH, IIPOCTOE BEILIECTBO, CIOXHOE BEILECTBO, BAJIEHTHOCTb, IEKTPOOTPHUILIATEIBHOCTD,
CTENEeHb OKHCIEHUS, XUMUYECKasi peakius, XMMHUYECKas CBs3b, TEIUIOBOM 3P eKT peakiuu, MoJb,
MOJISIDHBIM  00BEM, pacTBOp; DSJIEKTPOJUTHI, HEINEKTPOIHUTHI, SJICKTPOJIUTHYECKAs UCCOLUAIINS,
peakuuu HOHHOrO OOMEHa, KaTajlu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTMMble U HEOOpaTUMbIE
peaxkiuu, OKUCIUTEIbHO- BOCCTAHOBUTENbHbBIE PEaKLUU, OKUCINUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAQHOBJICHHE, QJJIOTPONUs, aM(OTepHOCTb, XUMHUYECKas CBA3b (KOBAJEHTHas, MOHHAs,



MeTaJlJIn4ecKasi), KpUcTauinyeckasi pemeérka, KOppo3usk METaJUIOB, CILJIaBbl; CKOPOCTh XHMHUUYECKOM
peakuuu, npeaenbHo gonycrumas konuentpamus (IIIK) semecrtsa;

- LWJIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUUYCCKUX TIOHSTHMN (CM LI 1) W IIPUMECHSATD OTU ITOHATHA
IIpH OIIMCaHWU BCIICCTB U UX HpeBpaHIGHHﬁ;

- HUCIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHKY Ui COCTaBJIeHHS (OpMyJ BeElIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIUI;

- OIIPEIENATh BAICHTHOCTD U CTEIIEHb OKUCIICHNUS XMMUYECKHUX 3JIEMEHTOB B COEIMHEHUAX Pa3InNYHOIO
COCTaBa; IPUHA/UIEKHOCTh BEIECTB K OIpPEAEIEHHOMY KJaccy COEAMHEHMH o (opmyrnam; Bup
XMUMUYECKOHN CBA3M (KOBAJICHTHAs, HOHHAs, METAJUIMYECKas) B HE OPraHUYECKUX COCAMHEHUSX; 3apsi
MOHA 10 XUMHUUYECKOH (popMyJie; XxapakTep cpelibl B BOJHBIX PaCTBOPAX HEOPraHMUECKUX COEIMHEHHH,
THUII KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

- packpriBaTh cMbich [lepuoguueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBAThH €r0 IOHUMAHHKE:
OIMCBIBATH U XapaKTEePH30BaTh TaOMMUHYI0 (hopmy Ileproarueckoii CHCTEMbI XUMHUECKUX JIEMEHTOB!
pasnuyath MOHATHUSA «TJIaBHAs noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpynna)», Mansie u
00JbIINE TMEePHOJbI; COOTHOCUTH 0003HAYEHMsI, KOTOPbIE MMEIOTCS B IMEPUOAMYECKON Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij sjpa,
olmiee 4YHUCIO DSIEKTPOHOB M pacIpelelieHHe HMX MO D3JIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIIHe
3aKOHOMEPHOCTU B U3BMEHEHUU CBOWCTB 3JIEMEHTOB M UX COCAMHEHUH B Ipe/iesiax MajblX EpUOA0B U
IJIaBHBIX [IOJ1 TPYII C YYETOM CTPOEHUS UX aTOMOB;

- KJIJacCU(PULIMPOBATh XUMHUYECKUE 3JIE€MEHThl; HEOPraHMUECKUE BELIECTBA; XMMUUYECKUE peakiuu (1o
YHCITY M COCTAaBY yYaCTBYIOLIMX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY (P HEKTY, 10 N3MEHEHHUIO CTENICHEN
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB);

- XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIICIIU(PUISCKHEC XUMHUECKHAE CBOWCTBA TIPOCTHIX U CIIOKHBIX
BEILIECTB, MOJATBEpXkAasi ONUCAHWE [PUMEpPaMU  MOJEKYJISPHBIX W  HOHHBIX ypaBHEHHI
COOTBETCTBYIOLUX XUMUUECKUX PEAKIIUH;

- COCTaBJIATb YpPaBHCHUSA BHCKTPOHHTHQGCKOIZ Jucconruanurm KHUCIOT, IIeJIoueh u COJICI>’I; IIOJIHBIC U
COKpaH_IéHHLIC YpaBHCHUA peaKL{I/Iﬁ HOHHOI'O O6M€Ha; YpaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIIUX
CYIICCTBOBAHUC TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB;

- packphiBaTh CYUIHOCTb OKHCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMM MOCPEICTBOM COCTaBIICHHS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKIINii;

- IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3MOKHOCTU IPOTEKAHMS
XUMHUYECKHUX IIPEBPALLECHHUN B PAa3JIMYHBIX YCIOBHSIX;

- BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIDHYIO MAacChl BEIIECTB; MACCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa 110 (op MyJie COEJUHEHMSI; MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOAUTD
pacy€ThI 10 YPAaBHEHHUIO XHMHUYECKOM peaKInu;

- CJIeZIOBATh MpaBUjIaM MOJIb30BaHUS XUMUUECKON MOCYA0N U TaOOpaTOpHBIM 000pYAOBaHUEM, a TAKKe
IpaBHIaM O6paH_[eHI/I$I C BCIECTBAMU B COOTBETCTBHM C HMHCTPYKOUAMU 110 BBIIIOJIHCHUIO
1ab0pPaTOPHBIX XUMUYECKUX OTBITOB MO TOMYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
Y YTIEKHUCIIOTO Ta3a);

- IPOBOJIUTH PEAKLIMHU, TOATBEPIKAAIOIINE KAUECTBEHHBIN CO CTAaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOpUZ Opomua, uoaua, kapooHar, ¢ocdat, cuiMkar, cyab@ar, ruIpOKCUI-HOHBI,
KaTHOHbl aMMOHMSI M HOHBl H3YYEHHBIX METa/VIOB, IMPUCYTCTBYIOLUIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB;



- MPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEILHON NEATENbHOCTH — aHAJIW3 M CHUHTE3, CPaBHEHHE,
0000111eHIe, CHCTEeMATHU3aIIHIO, BBISIBICHUE IPUIHMHHO-CIICACTBEHHBIX CBSA3EH — ISl U3YYCHUS CBOMCTB
BEUIECTB W XHUMHUYECKUX pEaKIIMil; eCTECTBEHHOHAay4Hble METOJbl MO3HaHHS — HaOI0aeHHe,
U3MepeHue, MOACTUPOBAaHNE, SKCIICPUMEHT (PEaJIbHbIN U MBICIICHHBIH).

INPHJIO’)KEHUE

OINMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUA

MarepuanbHo-TeXHHUECKass 0aza 00pa3oBaTeNbHONW OpraHU3allMH IPHUBEJCHA B COOTBETCTBHE C
3a/ladyaMM 10 OOECIEeUeHHUI0 peain3ali OCHOBHOM 00pa3oBaTeNbHOM ImporpaMmbl 00pa30BaTeIbHOM
OpraHu3anyy, HeoOXOAMMOro y4eOHO-MaTepHabHOTO OCHAIICHHS O0pa3oBaTEIbHOTO Ipolecca U
CO3/IaHHUI0 COOTBETCTBYIOIIEH 00pa30BaTeIbHOM M COLMANBHOM cpensl. J{as sToro oOpa3oBaTenbHas
opraHm3anys paspaborana ¥ 3aKpenuia JIOKATbHBIM aKTOM IEPEYHH OCHAIICHHUS M 000pYyJIOBaHUS
0o0pa30BaTeNbHOI OpraHu3aluu.

KpurepuaibHbIMH UCTOYHUKAMU OIEHKH Y4e€OHO-MaTepuaIbHOTO obecreueHus o0pa3oBaTeIbHOTO
mpouecca saBmsoTcs  TpeboBanus DPI'OC, TpebGoanust I[lonmokeHus O  JIHMIEH3UPOBAHHUH
00pa30BaTEeNLHON JIEATEIIBHOCTH, YTBEPXKICHHOTO TocTaHoBiIeHHeM I[IpaButenscTtBa Poccuiickoit
Oenepannu oT 28 okTs0ps 2013 Ne 966.; nepeyHn peKkoMeHAyeMOl yueOHON IUTepaTyphbl U HUGPOBBIX
00pa30BaTeNbHBIX PECYPCOB, YTBEPKACHHBIE PETHOHATLHBIMA HOPMATUBHBIMH aKTaMH U JIOKAJTbHBIMU
aKTaMu 00pa30BaTeIbHON OpraHU3aIUH.

B cootBercTBuu ¢ TpedoBanusmMu GI'OC B 00pa3oBaTeIbHOM MIPOIECCE HCIIONB3YIOTCS:

TexHnveckue cpeacrea Oﬁy‘{eHI/Iﬂ

« Kowmmnsrorep u npoekrop;
o CDu DVD aucku K ypokam.
« IIpenmerneie HTEpHET-pECYPCHI:

o [udpossie 0OpazoBaTenbHBIE PECYPCHI:
e http://www.chemnet.ru/

e http://www.alhimik.ru

e http://www.mmlab.ru

e http://www.informika.ru/text/database/chemy/START .html

e https://content.edsoo.ru/lab/
e https://educont.ru/

Y4yeOHo-MeToaAuYeCKNii KOMILJIEKT:
Jluteparypa nJisl mpenoaaBaTes:

I'apa H.H. Xumus: ypoku B 8-9 kiacce: mocobue ms yuutens. — M.: IIpocsenienue.

I'apa H.H., 'abpyceBa H.. Xumus. 3agaqHiK ¢ «ITOMOITHHKOMY. 8-9- KIIacCHI.

Paneuxuit A.M. Xumus. J{unaktuueckuit Matepuai. §8-9 Kiaccel.

Xumusi: 8-9 kmacc. [lnmanupyembie pesynbrathl. Cuctema 3amanmii. ®I'OC/ Kasepuna A.A.,
Wpanoga P.I"., lo6potun J[.FO. — M.: IIpocBemienue, 2013 — 128 c.

5. Curyanuonsnsie 3aganus mo xumuu: 8-11 kmaccel. ®I'OC / [Muuyruna I.B. — M.: Bako — 144 c.

el A

Jlureparypa s y4alumxcs:

e Xwumusa. 8 knacc. Yueonuk. Pymutuc I'.E., ®enpnman @.I'. «Heoprannueckas xumus», M.:
IIpocsewienue.


http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.mmlab.ru/
http://www.informika.ru/text/database/chemy/START.html
https://content.edsoo.ru/lab/

arwhE

o

e Xumwus. 9 knacc. YueOnuk. Pynsutuc I'.E., ®enpaman @.I. «Heopranuueckas xumusy , M.:
[Ipoceemienue.

MatepuanbHO-TEXHUYECKOE OCHAlleHuEe 00pa30BaTeabHOro Mmpoliiecca
tabmuna «Ilepuogudeckas crucrema XuMudeckux snemenToB .M. Menneneesay;
Tabnuna «PacTBOpUMOCTh coJiell, OCHOBaHHM U KUCIIOT B BOJIEY;
tabnuna «Psii cTaHAapTHBIX AICKTPOAHBIX OTCHIIMAIOB METAJIIOBY;
tabnuua «lIpaBuia TeXHUKU 6€30M1aCHOCTUY;
KOMIUICKT Tabmui «Hauama xumum», «CTpoeHHE BeliecTBa. XUMHYECKas CBS3bY», «MeTaib,
«Hemeramnby «XuMHUUECKOE MPOU3BOJACTBO. MeTaiuryprus»,
WHCTPYKTHUBHBIE KAPTOYKH JIJIS TAOOPATOPHBIX M MPAKTHIECKUX PadoT;
BuneodunbMbl «llepuonnuecknii 3axkon .M. MenneneeBa», «byTiepoB W TEOpHUS CTPOCHHUS»,
«Ctpoenue aroma», «O0111e CBOIICTBA paCTBOPOBY;
naboparopHoe 000pyJIOBaHME, BEIIECTBA M MaTepuajbl COIMVIACHO IMEPEeYHIO JIabopaTOPHBIX,
MIPAKTUIECKUX PAbOT U JEMOHCTPAIIMOHHBIX OMBITOB.




PA3JIEJI 3. TEMATHUYECKOE IIJTAHUPOBAHUE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 ki1ace

(2 4 B HemesT10, Beero 68 4, u3 HUX 3 U — pe3epBHOE BpeMsi)

Tema, paszen IlpeameTHoe OcHoOBHBIE BUBI 1eAITETbHOCTH | DJIEKTPOHHBIE JlocTHKeHHE IMYHOCTHBIX
Kypca, KoJuuecTBo | COAEPiKAHHe 00y4aroIuXCcst o0pa3oBaTeJibHbI | pe3yJbTaTOB B PAMKAaX
4aCOB e pecypchl peajm3anuu MOXYJIA
«IkoabHBIA YPOK» pado4ei
nporpamMmmsl Bocnuranus (mo
pasaesam)
Pasgen 1. llepBoHavajbHble xumuueckue mousitus (20 u)

Tema 1. Xumus — IIpenmer  xumuu. Pounsb |- PackpeIBaTh CMBICIT http://www.virtulab.net | - ycTaHoBeHHE HOBEPHTETBHEIX

BakHast 00J1acTh XUMHUU B JKM3HU YEJIOBEKA. | HM3y4aeMBIX IOHSATHUI. http://www.chemnet.ru/ | orgomennit mesxy nexarorndeckum

€CTECTBO3HAHUS U XuMus B CHCTEME HayK. -  PackpelBaTb poOJIb XUMHHM B http://www.alhimik.ru

MPaKTUYECKOUN

JIeATEbHOCTH

YyeJIoBeKa
(59)

MeTOZ[I)I IIO3HaAHHUA B XUMHUHU

Tena H BEIIECTBA.
dusnyeckue CBOIiCTBa
BENIECTB. ArperatHoe
COCTOSIHHUE BEIIECTB.
YucTele BEMIECTBA M CMECH.
Crioco0ObI pasaeneHus
cMmeceil. Duzudeckue M
XUMHYECKUE SIBIICHHUS.
Ilpuznaku u  ycioBus

MNpOTCKaHUsd XHUMHYCCKUX
peakuuii.

3HAKOMCTBO C TpaBHJIaMHU
Ge3omacHoOCTH u
npuémamMu  paboOTel B
XUMHYECKOU
naboparopud.
JdemoHcTpanun

1. JlaGopatopHoe
o0opypoBaHHE.

2 . PaznuyHble BUIBI

IpUpPOJE U KU3HU 4YEJIOBEKa, €€
CBSI3b C IPYTHMH HayKaMH.
- Pa3zauuarhr 4YHCTEIC BCICCTBA H

cMecHu; OJTHOPOJIHBIE "
HEOJTHOPOJHBIE CMECH.
- Paznmuuats (puznaeckue u

XUMHNYCCKHUEC SABJICHUS.
- OHpe,Z[e.]'IfITL OPU3HAKHU XUMHUYCCKUX
peaKLII/Iﬁ U YCJIOBUS UX IPOTCKAHUA.

- CnenoBaTh npaBuiiaM MOJIB30BaHUS
XUMUYECKOH nocynou u
JTaboOpaToOpHBIM O0OpYJAOBaHHEM, a
Tak)Xe IMpaBwiIaM oOpameHus ¢
XUMHWUYCCKUMHU BEIIIECTBaAMHU B
COOTBETCTBHUHU C HHCTPYKIHUAMH I10
BBINIOJTHCHHUIO MTPAKTHYECKUX PadoT.

- HJ’IaHI/IpOBaTB n HpOBO}II/ITB XUMHUUYC-

CKHUH 3KCIIEPUMEHT O U3YYEHHUIO U
ONMHUCAaHUIO (PHU3NIECKUX CBOWCTB
BEIIIECTB, CHOCOOOB pa3jeieHus
CMECEUMBENIECTB.

paboOTHUKOM

U ero 00yJaroUIUMHUCs, CITOCOOCTBYFOLINX
MO3UTHBHOMY BOCIPHSTHIO 00YYarOINMHUCS
TpeOOBaHMI ¥ MPOCHO MEAarOrnIeCKOro
paboOTHHKA, IPUBIICUYCHUIO X BHUMAHHS

K 00CyXIaeMoii Ha ypoke HH()OPMAaIIUH,
AKTHUBU3ALMHU UX TTO3HABATEIIBHOI

e TeIbHOCTH;

- moOy’xaeHne 00yJaromuxcs co0moaTh Ha
YpOKe OOIIETPUHSATHIE HOPMBI [IOBE/ICHHS,
MpaBmiIa OOIIEHHS CO CTAPIINMHE
(meparornyecKuMu pabOTHUKAMH)

¥ CBEpPCTHUKaMH (00y4aronuMucs),
NPUHIAITE Y9€OHO! IUCIUTUTHHBI

U caMOOpraHusaluu,



http://www.virtulab.net/
http://www.chemnet.ru/
http://www.alhimik.ru/

XUMHAYECKOUTIOCYIBI.

3. OOpasipl BEIIECTR.

4 . CnocoOsl pa3aeineHus
cMmeceii (puibpTpOBaHUE,
BBITIApUBaHUE,
JUCTUILIISIINA,
xpomatorpadus).
JlaGopaTopHble n
MpPaKTHYeCKHe

padoTsI

JlabopamopHhbele onvimui:
Omnucanne (pm3raeckux

CBOMCTB BCIICCTB.
PaSZ[CJ'ICHI/Ie CMECH C
IIOMOIIBIO MarHura.

ITlpaxkmuueckue pabomei:
Ne 1. IIpaBuna paGoOThI
B Jraboparopunu
npuéMbl oOpaleHust ¢
11a00paTOPHBIM
000pyI0BaHHUEM.

Ne 2 . Paznenenne cmeceit

(Ha MPUMEPEOUUCTKHU

MMOBApEHHOM COJIN)

- Hcnonp3oBaTh NpH BBIIOJIHECHUH
Y4eOHBIX 3aJaHUl M B IIpoIecce
HCCIIEOBATEIIFCKON AESITEIBHOCTH
Hay4YHO-TIONYJSIPHYIO  JUTEpaTypy
XUMHUYIECKOTO conep KaHu,
CIIpaBOYHBIE MAaTEPHANBI, PECYPCHI
HurepHera.
- BeicTpanBaTh pa3BEpHYThIE NUCHMEH-
HbIE M YCTHBIE OTBETBHI C OIIOpPOIl Ha
nHOPMAIHIO U3 yYeOHHUKA U CIPaBOY-
HBIX MaTepHUaIOB, TPAMOTHO HCIIOJIB30-
BaThb U3y4YEHHBIN MOHSITUUHBII
anmnapaTKypca XUMHUHU

Tema 2. Bemecrsa
U XUMHUYCCKUC peaKHHH

(15 )

ATOMBI U MOJIEKYJIHI.
XHUMHUYECKHUE DJIEMEHTEI.
3Haku (CUMBOJIBI)
XUMHYECKHUX 3JIEMEHTOB.
IIpocTele u ciloXHbBIE
BemiecTBa. ATOMHO-
MOJIEKYJISIpPHOE YUEHHUE.
Xumuueckas ¢popmyna.
BajeHTHOCTE aTOMOB
XAMHYECKUX DJIIEMEHTOB.
3aK0H MOCTOSTHCTBA COCTaBa
BemiecTB. OTHOCUTEIbHAS
aTOMHas Macca.
OTtHOCUTENbHAS
MOJIEKYJIsSIpHas Macca.
MaccoBas noinsa
XUMHYECKOIr0 DJICMEHTA B
coenqMHeHUH. DU3nYecKue
U XUMUYECKHUE SIBIICHMUSI.

- HpI/IMeHHTI) €CTCCTBCHHOHAYYHbIC
MECTOAbI ITIO3HAHMUA (B TOM 4YHCIIC

HaOJII0IeHHE, MOJEJINPOBaHUE,
9KCTIEPUMEHT) u OCHOBHBIE
orepanunu MBICIUTEIbHOMN
JEeSITEJIbHOCTU (cpaBHEHHE,

kimaccuduKamus) ISl U3YUYCHUS
BEIIECTB U XUMHUYECKUX PEAKLIMIA.

- PackpbiBaTh CMBICH H3y4YaeMbIX
NOHSITUM U 3aKOHOB U NPUMEHSTH
3TU NOHATHUS  NPU  ONMUCAHUHU

CBONCTB BEIIECTB u ux
NpeBpalleHuH.
- Paznuuats (puznueckue u

XUMHUYCSCKHUECIBIICHUS, OOBSCHSATh UX
CYIIHOCTh C TOYKH 3pEHUS aTOMHO-
MOJIeKyJIsipHOTOyUeHUs1. OnpenensTh
MPU3HAKA  XUMHYECKHX PEaKIui,
YCJIOBHSI MX NPOTEKAHUSI.

http://www.mmlab.ru
http://www.chemnet.ru/
http://www.alhimik.ru

- IPHUBJICYCHHE BHUMAHUS 00y4aIOIUXCs K
LEHHOCTHOMY aCIEKTY U3y4aeMbIX

Ha YPOKax sIBJICHUH, OpraHu3alus UX
paboTHI ¢ MOTyYaeMOil Ha YPOKE COLHAIBHO
3HAYMMO# HHpOpMaLeil — HHULMUPOBAHKE
ee 00CYK/IeHUS, BBICKAa3bIBAHUS
00yJaroIIIMUCS CBOETO MHEHHS 110 e¢
HOBOJLY, BBIPaOOTKHU CBOETO K HEi
OTHOLICHNS;

- ACTIOJIb30BaHHE BOCIIUTATEIBEHBIX
BO3MOXKHOCTE#! cozieprkaHus yueOHOTo
npeaMeTa yepes AEMOHCTPALHIO
00yJarOIIIMCsI IPUMEPOB OTBETCTBEHHOTO,
TpaXkJAHCKOTO MOBEACHUSL, ITPOSIBICHHS
YeJI0BEKOIIO0HS U T0OpOCepAedHOCTH,
gepe3 MoA00p COOTBETCTBYIOLIHX TEKCTOB
JULSL 9TEHMS, 3a/1a4 JJIs PEIICHUs,
npOOJIEMHBIX CHTYaIHi

IUTsT 0OCYKIEHHUS B KIIacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
dhopM paboThI ¢ 00YYAFOIITUMHUCS:
HHTEJUICKTYaJIbHBIX MT'P, CTHMYJIMPYIOIIHX
MO3HABATEJIbHYI0 MOTHUBAIHIO
00y4Jaromuxcsl; TUIaKTHIECKOT0 Tearpa, Iae
MOJIy4CHHbIE Ha YPOKE 3HAHUS
OOBITPHIBAIOTCS B TEATPAIBHBIX
MOCTaHOBKAX; TUCKYCCHI, KOTOPBIE TAIOT
00y4aroIIMCs BO3MOXKHOCTh IPHOOPECTH
OIBIT BEACHUS KOHCTPYKTHUBHOTO AHUAJIOTa;
TPYHIIOBOI paboThI UK pabOoTHI

B Mapax, KOTOPbIE y4aT 00yJaroInxcs
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Xumuueckasl peakiusl.
IIpu3naxku u ycioBus
NPOTEKAHUS XUMHUUECKHUX
peakuuii. XuMHU4YECKHUeE
ypaBHeHHUs. TUnel
XUMHUYECKUX peaxkiuit
(coenuHeHUs,
pas3oxkeHus, 3aMelleHHUs,
obMeHa).3ak0oH
COXpPaHEHUS MacChl
BELLIECTB.

M. B. JlomoHocoB —
YUYEHBIH SHIIUKIOTEUCT.

JdemoHcTpanun
duznyeckne IBICHU
(pacTupanue caxapa B
CTYIIKE, KUIIEHUE U
KOHACHCAIIHS BOIBI I T .
I.).

XHUMHYECKHUE SIBICHUS
(ropeHue cBeuH,
pas3iiokeHue caxapa,
B3aUMOJENCTBUE CEPHOU
KHUCJIOTHI C XJIOPUIAOM
Oapwsi, pa3IoKeHUES
runpokcuna meau(ll),
B3aMOJICCTBUE Xeje3a
C cepoi, B3aumMogelicTBuE
’Keje3a ¢ pacTBOPOM
conu meau(Il)).

OnBIT, WILTIOCTPUPYIOIIUN
3aKOH COXpaHEHUs] MacChI.

JlaGopaTopHble u
NpaKTH4YecKHe padoTbl
JlabopamopHnble onvimul:

ITpumeps! puznaeckux
SIBJICHUH (TJTaBJICHUE
BOCKa, TasiHUE JbJa).
ITpumepsl XUMHUYECKUX
SIBJICHUH (IIpOKaJINBaHUE
MEIHOW MPOBOJIOKH,

- OOBSICHATH CYHUIHOCTh (PU3NYECKUX U
XUMHYECKUX SIBIICHUN C TOUKHU 3pECHUS
aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

- KnaccudumupoBarh  XUMHUYECKHE

peakuuu (IO YHCIYy M COCTaBy

pearupymomux ©u  00pa3yroUIuxcs

BEIIECTB).

CocraBnate (GOpMyJIbl  OMHAPHBIX

BEIIECTB o BaJICHTHOCTH "

OIpeIEIIATh BaJICHTHOCTH o

(hopMmysiam BemniecTs.

- PaccraBuare ko3(pPHUIHEHTH B
YPaBHEHHSIX XUMHUUIECKUX PEAKIIHIA.

- CnenoBaTh NpaBuiiaM I0JIb30BaHUS
XUMHUYIECKOMN nocynou u
JTadopaToOpHBEIM O0OpYyIOBaHUEM, a
Tak)Xe MpaBwiaM oOpalieHus c
BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMH II0 BBIIIOJIHEHHUIO
J1a60pPaTOPHBIX XUMHYECKHUX
OIIBITOB.

- Hcnonps30BaTh NpHU BBINOJIHEHUU
Y4eOHBIX 3aJaHUM M B Ipoliecce
HCCIEN0BAaTEIbCKON AESITEIbHOCTH
HAy4YHO-MIOMYyJISIPHYIO  JINTEpaTypy
XUMHYECKOT0 COAEPIKAHUS, CIIPaBOY-
HBIE MaTepHabl, pecypcesl
HNHurepnera.
- BeicTpanBaTh pa3BEpHYThbIE NIUCbMEH-
HBbI€ U yCTHBIE OTBETHI C OHOPOI Ha
nHpopMaIio U3 ydeOHHUKA U CIPaBOyY-
HBIX MaTepHajaoB, TPaMOTHO UCIOJIB30-
BaTb U3y4YEeHHBII MOHSATUIHBIN
annapaTKypca XUMHH.

KOMAaHIHOM paboTe U B3aUMOJEHCTBHIO C
IPYTHEMH 00YJaIOIIMHUCS;

- BKJTIOYEHHE B yPOK HI'POBBIX MPOIEAYD,
KOTOpBIE IIOMOTa0T MOAICPKATh
MOTHBAIIHIO 00YYaIOMUXCsI K IOy YEHHIO
3HAHUH, HATAKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOLICHUH B Ki1acce,
MOMOTal0T YCTaHOBJICHUIO
J0OpoXxenaTenbHOH aTMochepbl BO BpeMs
YpoKa;

- oprau3anys medcTBa MOTHBUPOBAHHBIX U
3pYIUPOBAHHBIX 00YJAIOIIIXCS

HaJl UX HEYCIEeBAOUIMMHU OJAHOKIACCHUKAMH,
JTAIOMIEr0 00YYAIOIIIMCSI COLHAIBHO
3HAYMMBIH OIBIT COTPYAHUYECTBA U

B3aUMHOI IIOMOIIIH,

- HHULIUMPOBAHUE u HOJICpPIKKa
UCCIIEIOBATENBCKON JeSITeNbHOCTH
oOyJaromuxcs

B paMKax peaan3aliy MU HHIUBULy ATbHBIX
U TPYIIOBBIX UCCIIEI0BATEIbCKUX IPOEKTOB,
9T0 fAacT OOydJalomuMcs BO3MOXHOCTD
NpUOOPECTH  HAaBBIK  CaMOCTOSTEIBHOTO
peLIeHHs] TeOPETHYECKON MPOOIIEeMbI, HaBBIK
TeHEPHPOBAHUS u odopmneHus
COOCTBEHHBIX WJICH, HaBBIK YBa)KHTEIHHOTO
OTHOIICHUS K TyXKHUM HIESM, 0(POPMICHHBIM
B paboTax ApYruX HCcIlenoBaTelel, HaBBIK
myOJIM4YHOTO BBICTYIUICHUS nepen
ayIUTOpHEH, apryMEeHTHPOBAHUS "

OTCTAaMBaHHUs CBOCH TOUKH 3pCHUA.




B3aUMOJEHUCTBUE Mela ¢
KucioToi). Moenu aToMoB
U MOJIEKY L.

Bbviuucnenusn

— OTHOCUTEIbHOMN

MOJIEKYJIIPHOU

MAacChl BEILIECTB;
MacCOBOM JOJIH
XHMHYECKOTO 3JIEMEHTA IO
bopmyie coenmHEeHUS.

Pa3znen 2. BakHeilimne npeacTaBuTeId HeOPraHUYeCKUX

BemectB (30 u)

Tema 3. Bozoyx.
Kucnopoo.
IHousmue 06 oxcuoax

CRY

Bo3noyx — cmecsh ras3os.
CocTraB Bo3ayxa.
Kucnopong — sneMeHT u
npocTtoe BeniecTBo. O30H
— aJUIOTpOomHAas
Moau(HUKAIHS KUCIIOPOIa.
Haxoxnenue kuciopojna
B npupojie, puznueckue u
XUMHUYECKHE CBOMCTBaA
(peakuuy OKUCIIEHUS,
ropeHue). Y cioBus
BO3HUKHOBCHUS U
TIpEeKpaIIeHUus TOPSHMUSL.
IMonsitue

06 oxcugax. CriocoOsr
TIOJIy4YeHHUs] KUCI0POoJa B
JabopaTopuu U
MPOMBITIIIJIEHHOCTH.
I[IpumeHeHHE KUCIOpOIa.
KpyroBopoTkucnoponaa B
npupone. Ternnosoit
3pPEeKT XUMUICCKOU
peakuuu, NOHITUE O
TEPMOXUMHUIECCKOM
YpaBHEHUH, K30 U
SHAOTEPMHUIECKUX
peakuusx. Tonauso
(HedTH, yroiap U METaH).

- PackpsIBaTh CMBICT U3yYaeMBbIX
MOHSITUI ¥ IPUMEHSTH 3TH
MOHSATHS IPU ONMCAaHUU CBONCTB
BEILIECTB U UXIIPEBpaIlCHUM.

- XapakTepu3oBaTh (OIHUCHIBATBH)
cocTaB BO31yXa, GU3NYECKHE U XU-
MHUYECKHUE CBOMCTBA KMCJIOPOa,
CTIIOCOOBI €T0 IOJIydYeHUS,
MIPUMEHEHNEH 3HAYCHUE B
MIPUPOJIE U XKU3HU YEIIOBEKA.

- CpaBHHMBATh PEaKIIUHM TOPEHUS U
MEJIEHHOTO OKHCIICHUSL.

- CobupaTte NpuOOPHI IS TOIYUCHUS
KHCIIopoa (BBITECHEHHEM BOIBI U
BO31yXa).

- Pacnio3HaBaTh OIBITHBIM IIyTEM
KHUCJIOPOJ.

- Ucnonp30BaTh XUMHUYECKYIO
CUMBOJIMKY JJISI COCTaBJICHHUS
dbopmyn BemiecTB, MOJICKYJISIPHBIX
YpaBHEHUI XUMHUUYECKUX PEaKIUN C
ydJacTueM KHUCIOopoJa.

- OOBSACHATH CYILIHOCTb
SKOJIOTHYIECKUX npobiem,
CBSI3aHHBIX c 3arpsA3HEHUEM
BO3yXa.

- CiienoBaTh npaBmiIaM Oe3oracHoi

http://www.chemnet.ru/
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- YCTaHOBJICHUE JJOBEPUTEIBHBIX
OTHOIIEHUH MEXy TIeAarornIecKuM
pabOTHUKOM

U €ro o0yyaronMucs,
CHOCOOCTBYIOIINX TO3UTHBHOMY
BOCIPUSTHIO 00YYaIOIUMUCS
TpeboBaHuil U MPOCHO MeAArOrnIecKOro
paboTHHKA, IPUBIICYEHUIO HX
BHUMAaHHMS

K 00cy’x1aeMoii Ha ypoke HH(opManum,
AKTHBU3AIMN UX ITO3HABATEIbHON
JIeSITEIIbHOCTH;

- MO0y KIeHNE 00YJaIOIIIXCS
co0JTIo/1aTh Ha ypOKe OOLICTIPUHSTHIC
HOPMBI IOBE/ICHHMS, ITPAaBUIIA OOIIIEHHS
€O cTapmuMu (TearoriaeCKuMH
paboTHHUKaMM)

1 CBEPCTHHUKAaMH (00yJaromnMUCs),
MPUHIHUIIBI y4eOHON TUCIUTLTHHBI

1 CaMOOpraHu3alnm,
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3arps3HeHHE BO3/IyXa,
CIIOCOOBI €ro
MpeI0TBPAIECHHUS.
Vcunenne napHUKOBOTO
s¢dekra, pazpynieHue
030HOBOT'O CJIOS.

JdemoHcTpanun
B3aumonelictBue
docdopa, ceprr u xkenesa ¢
KHCJIOPOJIOM (BO3MOXKHO
HCHOJIb30BaHHUE BHJIEO-
OIIBITOB).

Omnpenenenue
coJZiepKaHus

KHUCJIOpOJa B BO3AYXE.
OT1IBITHI,
JIEMOHCTPHUPYIOIIUE
YCIIOBUSIBOSHUKHOBEHUS
U TPEKpaIeHust
TOPCHMUSL.

JlabopaTopHble u
NpaKkTHYeCKUue padboThl
Jlabopamopruviu
onvim: O3HaAKOMJICHHE
¢ oOpa3aMu OKCHIOB.
Ilpakmuueckas
paboma:.

Ne 3. Tlonyuenue u
coOupaHHe KHCIIOPO/a,
U3yUYE€HHUE €r0 CBOMCTB .
Boviuucnenusn
— MOJIEKYJSIPHOW MacChl
Kucjaopoaa
¥ 030HA Ha OCHOBaHUU
aTOMHOM MaccChl
XUMHYECKOTO 3JIEMEHTa

paboTsl B 1abopaTopuu IIpu
HUCHOJIb30BAHUU XUMHUYECKOU
MOCyJ1bl 1 O0OPYIOBaHUS, a TAKXKE
MpaBWJIaM 0OpaIeHus C TOPIOYUMU
BEMISCTBAaMU B OBITY.

- IImaHupoBaTh U OCYIIECTBIISTH HA
NPaKTUKE XUMHYECKHE
SKCINEPUMEHTHI, IPOBOAUTH
HaOIFOICHUS, Ie1aTh BBIBOJBI 110
pe3yJibTaTaM dKCIIEpUMEHTA.

- Y4acTBOBaTh B COBMECTHOM
paboTeB rpymrie.

- Mcnomnp3oBaTh Npu
BBIITOJTHEHUHU Y4SOHBIX
3aJlaHUil U B Mpolecce
HCCJIENOBATEIIbCKON
eI TeJIbHOCTH Hay4HO-
MOMYJISIPHYIO JUTEPATypPy
XHMHUYECKOTO COJepKaHMUs,
CHpaBOYHBIE MaTEPHUAIbL,
pecypcbl UHTepHeTa.

- BeicTpanBaTh pa3zBEPHYTHIE
MMUCBMEHHBIE U YCTHBIE OTBETHI
¢ onopoi Ha HH(OPMAIIUIO U3
Y4eOHHUKA U CIIPABOYHBIX MaTe
pHuaioB, TPaMOTHO
HCII0JIb30BaTh U3YYECHHBIN
NOHSATUUHBIN anmapar Kypca
XUMUH.

Tema 4.
Booopoo.
Tlouamue o

Bonopon — a5eMeHT u pocroe
BemiecTBo. Haxoxnenue B
npupoje, Gpu3nIeckue u

- PaCKpI)IBaTB CMBICJI U3YyYacMbIX
OOHSITHH U IIPUMCHATH 5TU IMOHATUA
IpHUu OIIMCAHUHU CBOMCTB BCHICCTB U

- NPUBJICYCHUE BHUMAHUS
00y4aromuxcst K IEHHOCTHOMY aCHEKTy
N3y4aeMbIX

Ha ypOKax SIBIICHUH, OpraHu3anus nx
paboTHI ¢ mOTyYaeMoi Ha ypOKe
COLMAIEHO 3HAYMMOM HHpOpManuei —
WHHIIMPOBAHUE €€ 00CYKICHNUS,
BBICKA3bIBAaHHS 00YJAIOIIUMHUCS CBOETO
MHEHHS TI0 ee MOBOAY, BEIPaOOTKU
CBOETO K HEW OTHOUICHHUS;

- UCIIOJIb30BAHUC BOCIIUTATCIIBHBIX
BO3MOKHOCTEH cojiep KaHus y4eOHOTro
IpeMETa uepe3 1eMOHCTPAIUIO
00yJaromuMcs IpIMepoB
OTBETCTBEHHOT'O, IPAKIAHCKOTO
TIOBE/ICHHS, TIPOSIBICHUS
YeJIOBEKOIIO0HS 1 I00pOCepIeYHOCTH,
yepe3 nog00p COOTBETCTBYIONINX
TEKCTOB JJISl YTEHUS, 3a/1a4 JUIs
pelIeHust, pOOJIEMHBIX CUTYyalni

JUIst 00CYXK/IEHHS B KJlacce;

- IPUMEHEHHUE Ha ypOKe
MHTEPaKTHBHBIX (JOpM paboTHI C
06yanOH.H/IMI/ICHI HWHTEJUICKTY AJIbHBIX
HTP, CTUMYJIHPYIOIIUX MTO3HABATEIbHYIO
MOTHBAIIHIO 00yYaIOMINXCS;
JUIAAKTUYECKOTO TeaTpa, rue

IMOJYYCHHBIC HAa YPOKE 3HAaHUA




Kuciomaxu
COJIAX

CRY

XMMHYECKHE CBOMCTBA (Ha
MpUMepe B3aUMOJICHCTBUS C
HEMeTaJlla- MU U OKCHJIAMH
METAaJUIOB), IPUMCHEHUE,
CHOCOOBI TIOTY4IEHUSI.
TToHsTHE O KUCTIOTAX U COJIAX.
JemoncTpanuu
[omyuenwne, cobupanue u
pacro3HaBaHue BOJOPO.
T'openue Bogopona.
BsaumoneiicTBre Boopoa ¢
okcuaoMm meau(Il) .
JlabopaTopHbIC U MPAKTHYCCKHE
paboTsl
JlabopaTopHBIii OIBIT:
B3anmopeiicTBue KUCIoT ¢
MeTaiuiamu. [Ipaktudaeckas
pabora:
No 4 . Tlonmyuenue u
cobupaHue Boopoa,
H3yYCHHE ero CBOMCTB.
Boviuucnenusn
— MOJIEKYJISIPHOU MacChl
BEII[eCTBAa HAOCHOBAHUH
aTOMHOM MacChl XUMHYE-
CKHX 3JICMCHTOB.

UX OpeBpallleHUIl.

- XapakTepu3oBaTh (OMHUCHIBATH)
dbuznyeckue u xuUMHUYECKHE
CBOMCTBaBOIOPOAA, CIIOCOOBI €ro
MOJIyYeHUsI, IPUMEHEHHE.

- Cobwupatp npuOOp IS MOITydISHUS
BOZIOpOJA.

- Ucnionp30BaTh XUMHYECKYIO CUMBO-
JIMKY JUISI COCTaBIICHUsS (OpMyTT
BEIIECTB, MOJICKYJISIPHBIX
YPAaBHEHUN XMMHUUYECKUX PEAKLIUM C
ydacTHEM BOJOpPOa.

- CrnenoBath InpaBuiiamM 0e30T1aCHOM
padoTEI B 1abopaTopuu IpHu
HCIIOJIb30BAHUN XUMHYIECKOU MTOCY IbI
1 00OpyHOBaHUs, a TAK)KE HNpaBUIaM
oOpalIlleHus ¢ TOPIOYHUMH BEIleCTBAMU
B OBITY.

- [ITaHUpOBATE U OCYIIECTBIISITH Ha
MPaKTUKE XUMHUYECKHUE
9KCIIEPUMEHTHI, IPOBOINTH
HAOIIOEHHS, A€JIaTh BEIBOIEI 10O
pe3yabTaTaM 3KCIepUMEHTa.

- YyacTBOBaTh B COBMECTHOM paboTe
BIpYIIIIE.

Tema 5. Konuuecmesennvie
OMHOULCHUS 8 XUMUU

(44

KonnuectBo BemecTsa.
Mounsb. MossipHas macca.
3akoH ABorazipo.
MonspHsbiii 00BEM razoB.
Pacuérel no xuMH4EeCKUM
YpPaBHEHUSIM.

JdemoHcTpanus
OO0pa31bl BEmecTB
KOJIMIECTBOM 1 MOJIb.

Bovituucnenusn

— 00B€Ma, KoJIM4ecTBa
BEIlleCTBa ra3alio ero
H3BECTHOMY
KOJIMYECTBY BEIleCTBa

- PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATHUN U NPUMEHATh 3TH
IOHSTHS, @ TAKXKE U3YUYECHHbIE
3aKOHBI U TEOPHUUJISI pELICHUS
pacy€THBIX 3ajJad.

- BeIUHUCIIATE MOJISIpHYIO Maccy
BEILIECTB; KOJIMYECTBO BEILIECTBA,
00BEM raza, Maccy BElIECTBA;

- IIpoBoauTh pacuéThl 110
YPaBHEHUSM XMMHUUYECKUX PEAKIIUM:
KOJIN4ecTBa, 00bEMa, MacChl
BEILIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce
peareHTOB WJIH IPOAYKTOB PEAKIIUU.
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OOBITPBIBAOTCS

B TEaTPaJbHBIX TOCTAHOBKAX;
JIUCKYCCHI, KOTOpBIE JatOT
00yJaromuMcsi BO3SMOKHOCTh
prOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JAWAJIOTa; TPYIIIOBOI
paboTh! wiH paboTHI

B Iapax, KOTOpPHIEC ydaT 00yJaromuXxcs
KOMaHHO! paboTe U B3aUMOICHCTBHIO
C ApYyTUMHU 00yUYaIOLITUMHUCS;

- BKIIFOYEHHE B YPOK UTPOBBIX
MPOLEAYP, KOTOPHIE TOMOTAOT
MoAACPIKATh MOTHUBAIIUIO 06yqa}omnxca
K MOJIYYCHHIO 3HaHPII71, HaJIa’>KUBAHHUIO
MTO3UTHUBHBIX MEKITMIHOCTHBIX
OTHOIICHHUH B KJIACCE, TOMOTAIOT
YCTaHOBIICHHIO TOOPOKEITATEIEHON
aTMocQephl BO BpeMs YPOKa;

- opraHu3aiys medcraa
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
oOyJaromuxcs

HaJl X HCYCICBAIOINMHA
OJTHOKJIACCHUKAMH, JAIOIIETO
00yJaroImuMCsl COIIMATBFHO 3HAYNMBIH
OIBIT COTPYIHUYECTBA U B3aUMHOMU
TIOMOIIIH;

- THUIIUUPOBAHUE 1 TTOJACPIKKA

HCCJ’IC,HOBaTeJ'H;CKOﬁ ACATCIBbHOCTHU
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HIM 00bEMY;
00BEMOB Ta30B MO
YpaBHCHHUIO pEaKIINU Ha
OCHOBE 3aKOHa 00BbEMHBIX
OTHOIIICHUN Ta30B

- BeicTpauBaTh pa3BEépHYTHIC
NUCbMEHHBIE U YCTHBIE OTBETHI C
onopoit Ha UH (popMaluio U3 yyeOHUKA
U CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
HUCITIOJIB30BaTh U3yUYSHHBIN
NOHSATHUUHBIN annapar Kypca XUMHUH

Tema 6. Booa. Pacmeopul.
Iousmue 06 ocnosanusx(5

)

dusznueckue cBoWCTBa
BOAbl. AHAIU3 U CHUHTE3
— METOABI N3yUCHUSI
COCTaBaBOJIEI.
XumMuueckue

CBOMCTBa BOJbI
(peaxmuu c

METaJUIaMH,
OKCHIaMHUMETAIIIOB U
HEMETAaJIJIOB).

CocTtaB OCHOBaHUH.
[TonsiTe 06 MHIMKATOpAX.
Bopna xak pacTBOpUTEb.
PactBopsl. PacTBOpUMOCTH
BEIIECTB B BOJIC.
HacepimieHusle u
HCHACHIIIICHHEIC
pacTBopsl. MaccoBas
JIOJIsI BEIIeCTBA B
pacTtBope .

Ponb pactBOpOB B
OpUpOJC U B )KU3HU
yenoBeka. Kpyrosopot
BOJIbI B IIPUPOJE.
3arpsi3HEHHEe MOPUPOIHBIX
Boa. OxpaHa ¥ OUHCTKA
MIPUPOIAHBIX BOJ.
JdemMoHcTpanuun
DIEeKTPOJIN3 BOJIHI,
CUHTE3 BOJBI;
B3aUMOJIEHCTBUE BOJIBI C
metauiamu(Na, Ca)
(BO3MOXHO
HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB).
PacTBopeHue BemecTs ¢
pa3IuyHON

- PackpsIBaTh CMBICI N3y4aeMBbIX
MOHSITUH Y MPUMEHSITh 3TH
TIOHSITHS IPHU ONMMCAHUN CBOHCTB
BEIIECTB U UXIIPEeBpAIICHUH.

- XapakTepu3oBaTh GUZHIECCKHAEC U
XUMHUYECKHE CBOICTBA BOJHI, €&
pOJIbKaK pacTBOPHUTEIIS B
MIPUPOJHBIX IIpoIleccax.

- CocTaBisTh ypaBHEHUS] XUMHYECKHUX
peaxkuuii ¢ yqyacTHEM BOJBI.

- OOBACHATH CYIIHOCTh
SKOJIOTHYECKUX IPOOIIEM,
CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOIHBIX BOJ, CIOCOOBI OUYNCTKH
BOJIbI OT IPUMECEUN, MEPHI MO
OXpaHe BOJ OT 3arpsA3HECHHUS.

- [InaHupoBaTh U OCYIIECTBIISATh Ha
MPaKTUKE XHUMHYECKHE
SKCTIEPUMEHTHI, IPOBOANUTH
HAOIIOIEHHS, IeJIaTh BLI BOABI 110
pe3yibTaTaM 3KCIIEpUMEHTA.

- CrnenoBath npaBuiaM 0e30MacHOM

paboThI B 1abOpaTOpHUH IIPU UCTIOJIB30-

BaHUHM XUMHUYECKOW MOCYIbI U

000OpyIOBaHHUS .

- [IpoBoauTh BBIYHMCIICHUS c
NIPUMEHEHUEM IIOHSTUS  «MaccoBas
JIOJIsI BEIIIECTBAB PACTBOPE».

- Ucnonp30BaTh IIpH BBHITTOJTHEHUHT

Y4eOHBIX 3aJlaHUH U B IIpoIecce

HCCJIEIOBATEIILCKOM e TEIIBHOCTH

HAy4YHO TOIYJISIPHYIO JINTEpaTypy

XUMHYECKOT'O COJIEpKaHMUs,

CHpaBOYHbIE MaTepHaJibl, PECypPChI

HNnrtepHera.

http://www.hemi.nsu.ru

https://educont.ru/

o0yJaromuxcs

B paMKax pcajin3aliui uMu

WHIANBUAYAJIBHBIX U T'PYNITIOBBIX

HCCJIEN0BATEIIBCKUX ITPOECKTOB, YTO HACT

00yJaromuMcsi BO3SMOKHOCTh

MPHUOOPECTH HABBIK CAMOCTOSTETIHHOTO
pELICHUs TEOPETHIECKOH IPOOIEMBL,

HaBbIK TCHEPUPOBAHUS U 0(OPMIICHUS

COOCTBEHHBIX HEH, HABBIK

YBOKUTEILHOTO OTHOIICHUS K TYKUM
uaesm, ohoOpMIICHHBIM B paboTax
JIPYTUX UCCIICAOBATEICH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS ITEPET
ayIUTOpUEH, apryMEHTHPOBAHUS U

OTCTAaMBaHM CBOCH TOYKHU 3pCHUA.



http://www.hemi.nsu.ru/

pPacTBOPUMOCTBIO.
HccnenoBanue pactBOpoB
KHUCJOT U LIEJI0OYEN C
IIOMOIIBIO MHIWKATOPOB.

JlaGopaTopHble 1
NpaKTH4YeCKHe PadoThl
Ilpaxmuueckasn paboma:

Ne 5. IlpuroroBienue
pacTBOpPOB ¢ ONpeAcIEHHON
MAacCOBOM noJei
pacTBOPEHHOIO BElIECTBA
Bovluucnenusn
— C HUCIIOJb30BaHUEM
HOHSITHUS «MaccoBasi JOJIs
BEIIIECTBA B PACTBOPEY.

- BeicTpauBarth pa3BEpHYTHIE
NHUCbMEHHBIE U YCTHBIE OTBETHI C

oropoi Ha nHpopMaLHUIO U3 yuyeOHUKa
W CHIPAaBOYHBIX MaTEepHUAJIOB, IPaAMOTHO

HUCHOJIb30BaTh U3yYE€HHBIN
HOHSTUMHBINA annapaTKypca XUMUHU

Tema 7. OcHOBHBIE
KJIaCChI
HEOPraHUYECKHUX
COCIUHCHUN

(11 )

Knaccudukamms
HEOPraHU4IECKUX
COEIMHEHUHN.

OKCHIIBI: COCTAB,
KIJTacCU(pUKAUST
(oCHOBHEBIC, KUCIOTHEIE,
amdoTepHbIL,
HecoJieoOpa3yroue),
HOMEHKJIaTypa
(MexxnyHaponHas
TpUBHAIBHASA).
IlonyuyeHue u xumMmuyeckue
CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX M aM(pOTEPHBIX
OKCHJIOB.

OcCHOBaHUA: COCTAaB,
KITacCu(p UKL,
HOMEHKJIaTypa
(MexxyHapomHas U
TpHUBUAJIbHASA),
puznueckrue nu xumMude-
CKHE CBOMCTBA, CIIOCOOEBI
nonyuyenus. Kucnorsr:
cocTaB, KiaccuduKaims,
HOMEHKJIaTypa,
puznueckue m xumMmu4e-
CKHE CBOMCTBA, CIIOCOOBI

- KitaccuunnpoBats n3ydaemelie

BEIIECTBA 10 COCTaBy U CBOMCTBAM.

- CocraBiars (HOpPMYJIBI OKCHJIOB,
KHCJIOT, OCHOBAHUM, COJICH H
Ha3bIBaTbUX IO MEXKIyHAapOJIHOU
HOMEHKJIaType.

- IIporHosupoBath CBONMCTBa

BEIIECTB HAOCHOBE O0IINX

XUMHUYECKHX CBOMCTB M3yUYE€HHBIX

KJ'IaCCOB/prHH BCIICCTB, K KOTOPbIM

OHH OTHOCATCH.

- COCTaBIISITh MOJICKYJISIpHBIC
yYpaBHEHUS peaklui,
WUTIOCTPUPYIOMINX XUMUYSCKUAC
CBOMCTBA U CHOCOOBI MOJTYYCHUS
BEIECTB U3YUYCHHBIX
KJIAaCCOB/TPYMIL, a TaKXe
MOTBEPKIAFONINX TCHETHIECKYIO
B3aUMOCBS3b MEXKJy HUMH.
IIpou3BOAUTH BBIYUCICHUS IO
YPaBHECHISIM XUMHYCCKHUX PEAKIIHH.

- IlmaHupOBaTh U OCYIIESCTBIISITH HA
MPAaKTUKE XUMHYECCKHUE
9KCIIEPUMEHTHI, TPOBOJIUTH
HaOJII0A€HHUSI, JI€JaTh BBEIBOIKI 11O
pe3yJibTaTaM dKCIICPUMEHTA.

https://educont.ru/

http://www.virtulab.net

http://www.chemnet.ru/

http://www.alhimik.ru
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IIOJTy4YCHUA.

Psan akTuBHOCTH
metamioB. Conu
(cpenuue):
HOMCHKJIATypa, COCOOBI
MOJIyYeHUsl,
B3aHMOJICHCTBUE COJICH C
MeTaJllIaMU, KMCJIOTaMH,
miejjogyaMy U COJISIMU.
I'eneTnueckas CBsI3b
MEXy KjlaccaMu
HEOPTaHHUIECKUX
COCIUHECHUMH.

JdemMoHcTpanuun

O0pa31bl HEOPraHUISCKUX
BEIIECTBPA3TUIHBIX
KJIACCOB.
BzaumonaercTeue
pacTBOpa CEpHONUKHUCIIOTHI
¢ okcunoM meau(Il).
Peakuusa nHeliTpanuzanuu.
BrIiTecHeHHUEe OITHOTrO
MeTanja JIPpyruM H3
pacTBopa CoJIn.

JlaGopaTopHble u
NMPaKTHYeCKHE PAGOTHI
Jlabopamopnvie onvimol:
BzaumMoelicTBue KUCIOT
¢ metayuiamu. [Toxyduerue
HEPaCTBOPUMEBIX
OCHOBaHHH.
BzaumoneiictBue
HEPaCTBOPUMBIX
OCHOBAHUU C KMCJIOTAMH.
Paznoxenue ruapokcuna
menu(Il) mpuaarpeBanun.
Ilpaxkmuueckas paboma:
Ne 6 . Pemmienune
AKCTIEPUMEHTAIbHBIX
3a7a4 o TeMe

- CnenoBaTh npaBuiiam 6e30macHoOn
paboThI B 1abopaTopuu 1pu
HCIOJIb30BAaHUNU XUMHUUYECKOMN
IOCyIbl U 000pyIOBaHUS.

- Ucnionp30BaTh NpU BBINOJIHEHUN
Y4eOHBIX 3aJlaHUU U B IpoIlecce
HCCIIENOBATEIIHFCKOU AEsITEIbHOCTH
Hay4JHO-TIONYJISIPHYIO JUTEPATypy
XUMHUYECKOT0 COAECp KaHUA,
CIpaBOYHbBIE MaTEPHAIbI, PECYPCHI
HNnTtepHera.

- BeicTpauBath pa3BEpHYTHIE

MMMCHMEHHBIE B yCTHBIE OTBETHI C

onopoii Ha nH(pOpMAIHUIO U3 YICOHUKA

U CHIPaBOYHBIX MaTE€pHUAIOB, TPAMOTHO

HCIIOJIb30BAaTh U3Y4YE€HHBIN

MNOHATUMHBIN annaparkKkypca XUMUU




«OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COCJIMHECHUI.
Boviuucnenusn
— O YpaBHEHUSIM
XMMHUUYECKHUX peakuil

Pazgen 3. [lepuoauyeckuii 3axon u [lepuoguyeckasi cuctreMa xumuueckux 31eMenToB [I. U. Menaeneena.
Crpoenne aToM0B. XuMuuecKkas CBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)

Tema 8. Ilepuonnueckuit
3akoH u Ilepuonnueckas
CHUCTEMa XUMHUYECKUX
anemenToB /1. U.
MengeneeBa. Ctpoenue
artoma (7 4)

IlepBBIe MONBITKH
KiIaccuuKanuu
XUMHUYECKUX 3JIEMEHTOB.
ITonsTue o rpynmnax
CXOJIHBIX 3JIEMEHTOB
(1esIouHbIe U
IIEJIOYHO3EMETBHBIE
METAaJLIbI, TaJOTEHBI,
HWHEPTHBIE Ta3bl).
OneMeHTBI, KOTOpbIE
00pasyroT ampoTepHBIC
OKCHJIBI U TUIPOKCHIBI.
Ilepunoanueckuii 3aKoH U
Ilepuonuueckas cucrtema
XUMHUYECKHUX 3JIEMEHTOB
J. . Menneneesa.
Ilepuonsl, rpynisi,
noarpynmsl. Pu3nyeckuit
CMBICII IOPSIAKOBOTO
HOMeEpa JJIEMEHTa, HOME
pOB IepuoJa U rpyHIsl.
CTpoeHue aToOMOB.
CocTaB aTOMHBIX fA€p.
H3oTonel. DIEKTPOHEI.
CTpoeHue 3JIeKTPOHHBIX
0007109€K aTOMOB TIEPBBIX
20 XUMHUYECKUX
snemeHToB llepuonuue-
ckoi cuctemsl 1. W.
Menneneena.
XapakTepuctuka
XUMHUUYECKOTO 3JIEMEHTa
110 €TrO0 MOJI0XKEHUIO B

- PaCKpI)IBaTB CMBICJT IEPUOAUYCCKOTO

3aKOHa.

- [ToHnMaTh CyIIeCTBOBAHUEC
MEePUOAUCCKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX BJIEMEHTOB
(u3MeHeHue paguycoB aTOMOB U
IEKTPOOTPHUIATEIHLHOCTH)

U UX COCIMHEHUI OT MOJIOKCHHUS B
MIEPUOINICCKON cCUCTEME U
CTpOCHHSIATOMA.

- YcTaHaBIUBAaTh CBSI3b MEXKIY
MTOJIO’KCHHUEM DJIEMEHTA B
TIepUOUICSCKON CUCTEME U
CTPOCHHEM ero aroma (COCTaBH
3apsia saapa, oo0lee Yruciio

SIIEKTPOHOBH PACIIPEACICHUE UX TT0

SJIEKTPOHHBIM CJIOSIM).
- IIporao3upoBatk xapakTep
W3MEHEHHUS CBOWCTB 2JIEMEHTOB U HX
COE€AMHEHMI MOTPyIIaM U Iepruojaam
Ilepuoanueckoit CUCTEMBI.
- XapaKTepHu30BaTh XUMHYECKHE
3JIEMEHTHI NEPBBIX TPEX MEPHOIOB,
KaJIvsl, KaJIbIHs 10 UX ITOJI0XEHUIO B
Ilepuonuueckoii cucreme . U.
Menneneesa.
- CnenoBath npaBuiaM Oe3oracHoit
paboThI B 1TabopaTopuu Mpu

HCIOJIb30BAHUN XUMHUYECKON MmoCcyabl 1

obopyoBaHUs.

- BeicTpauBaTh pa3BEpHYTEIEC
MMMCbMEHHBIC U YCTHBIC OTBETHI C
onopoi Ha HHGPOPMAITHIO U3

https://educont.ru/

http://www.virtulab.net

http://www.chemnet.ru/

http://www.alhimik.ru

- YCTaHOBJIEHHE JOBEPHTEIBHBIX
OTHOIICHUH MEXTy TTe1arOTHIeCKIM
paboTHUKOM

U ero 00y4aromuMucs, CIocOOCTBYIOIINX
MO3UTHBHOMY BOCHPHATHIO 00yJarOIUMHUCS
TpeOOBaHHUI M MPOCHO MMEAarOTUIECKOTO
pabOTHHUKA, IPHUBIICUCHUIO NX BHUMAHHS

K 00CyXIaeMoii Ha ypoke HH()OpMAaLIUH,
AKTHBU3ALIH UX [T03HABATEIbHOM
JIeITeIbHOCTH;

- moOy>KAeHNe 00yJarouuxcs COOM0AaTh Ha
YpOKe OOIIeNpPHUHSTEIE HOPMBI TIOBEICHHS,
MpaBKiIa OOIIEHHS CO CTAPIINMHU
(nenarormyeckuMu pabOTHHKAMH )

U CBEpCTHHKaMH (00yJaroIiMucs),
TPUHIHIB y9eOHO! IUCINTIIIHHBI

U CaMOOpTaHW3aINY;

- IPUBJICYCHNE BHUMAHHS 00y4JarOIINXCs K
HEHHOCTHOMY aCIIEKTY M3ydaeMbIX

Ha ypOKax sIBJIECHUH, OpraHu3aIis ux
paboTHI ¢ Mosy4yaeMoi Ha ypoKe COLUAIbHO
3HAYNMON HH(OpMaIHeil — THUIIUUPOBAHNE
ee 00CyIK/IeHHUSI, BBICKAa3bIBaHUS

06y‘{aIOIIII/IMI/IC$I CBOCTO MHCHUA 110 €€



https://educont.ru/
http://www.virtulab.net/
http://www.chemnet.ru/
http://www.alhimik.ru/

Ilepnoanueckoii cucreme
J1. 1. Meunneneena.
3HayeHHue
Ilepuoauueckoro

3aKOHa U
Ilepuoauueckoit
CHUCTEMBbI XUMHYECKHUX
9JIEMEHTOB JIJIsI Pa3BUTUS
Hayku u npaktuk. [1. U.
MenpeneeB — y4€HBIH,
Mearor U rpa)K/JIaHuH.
JdemMoHcTpanuun
KopoTtkoneprnonnas u
JUTMHHOTIEpHOAHAsT (DOPMBEI
Ilepuoanueckoii cucTeMsbl
XUMHYECKHUX DJIIEMEHTOB
J. . Menneneesa.
O3HakKOMJIEHHE C
oOpa3namMu MeTaljIoBU
HEMETAaJJIOB.

JlaGopaTopHble 1
NpaKTHYecKHe padoThl
JlabopamopHruviu onvim:

BiaumoneiictBue
TUAPOKCHUIA IINHKA C
pacTBOpaMH KHCJIOT U
mieJio9ei

y4eOHUKaA U CIIPAaBOYHBIX
MaTEpUaIOB, TPAMOTHO UCIIOJIb30-
BaTh U3YUYCHHBIN MOHSITUNHBIN
anmnapaTrkypca XUMUM.

- Uctionp30BaTh IIPHU BBITIOJTHEHUHA

y4eOHBIX 3aJaHUN TEKCTHI
y4yeOHHUKa, CIIpaBOYHBIC MaTepHUAaJIbI
(ITeprogndeckyro cucTeMy
XUMHIYIeCKux 3jieMeHToB J[. U.
MewnneneeBa, TaOIHILy pacTBOPH-
MOCTH KHUCJIOT, OCHOBAaHUHN M COJICH
B BOJIC, YJICKTPOXUMHYCCKUU PsI
HanpspKEHU MeTaJlIoB).
- Ucnonp30oBaTh IpU BBITIOJIHCHU U
YUeOHBIX 3aJlaHUH U B IIpOIecce
HUCCIEe0BATEIbCKOM A€ TEIbHOCTHU
HAy4YHO-IIOIIYJISpHYIO JINTEPATYPY
XUMHUYECKOTO COACp KaHUs, CIPaBOY-
HBIE MaTepHualibl, pecypchl IHTEepHETA

Tema 9. Xwumuueckas
CBSI3b. OKHCIUTEIBHO-
BOCCTAaHOBHUTEJILHBIE
peakuu

(8w

DIJIEKTPOOTPHULIATEILHOCTh
ATOMOBXHWMHYECKHX
SJIEMEHTOB.

XuMHUYECKast CBIA3b
(noHHAas1, KOBaJICHTHAs
HOoJISIpHAS M KOBAJICHTHAS
HenoJsipHast). CTeneHp
okucieHusi. OKUCIUTEIHHO-
BOCCTAaHOBUTEJILHEIE
peakuu (OBP). Ilporeccs
OKHUCJIEHHS U
BOCCTAHOBJIEHMS .
OKHCIIUTEH U

- PackpwIBaTh CMBICIT H3y4YaeMbIX
NOHATHIA.

- Onpenensitb BUJ XUMHUYECKOH
CBSI3UB COCTMHEHUU.

- OnpeniessiTh CTENEeHb OKHUCIICHUS
XHMHYECKOTO 3JIEMEHTa I10
dhopmyreero coeTMHCHUS .

- OnpenensTh 3JIeMeHT (BEIIeCTBO) —
OKHCIIUTENb U 3JIEMEHT (BEIIEeCTBO)
—BOCCTAHOBHUTCIIb.

- OOBACHATH CYIIHOCTH MPOILECCOB
OKHCJICHHS] U BOCCTaHOBJICHUSI.

https://educont.ru/

http://www.virtulab.net

http://www.chemnet.ru/

http://www.alhimik.ru

MIOBOJY, BEIPAOOTKH CBOETO K HEH
OTHOIIICHNS;

- HCIOJIb30BAaHUE BOCITUTATEIbHBIX
BO3MOXKHOCTEH COJIepKaHus yIeOHOTO
npexMeTa 4epe3 IeMOHCTPALIIO
00y4aloIMCs IPUMEPOB OTBETCTBEHHOTO,
TPAKAAHCKOTO ITOBEICHHS, IPOSIBICHUS
YeJIOBEKOTI00US U 10OpOoCcCepAeHHOCTH,
4epe3 No00p COOTBETCTBYIOLINX TEKCTOB
JUTSL YTEHHMS, 33124 IS PeIeHUs,
MPOOJIEMHBIX CUTyaluit

T 0OCYKICHUS B KJlacce;

- IPUMEHEHHE Ha YPOKe HHTEPAaKTHBHBIX
(hopm paboTEI ¢ 0OyUJarOIIUMHUCS:
HHTEIUICKTYaJIbHBIX UI'P, CTUMYJIHPYIOIINX
M03HABATEJIbHYI0 MOTHUBAIHIO
00yuaroIuxcsl; AUITAKTHYECKOT0 TeaTpa, Ie
MOJTy4YeHHBIe Ha YPOKEe 3HAHUS
OOBITPBIBAIOTCS

B TeaTpaJIbHBIX IIOCTAHOBKAX; JUCKYCCHI,
KOTODBIE JAIOT 00Y4arOIUMCs BO3MOXKHOCTh
NPHOOPECTH OTIBIT BEACHUS
KOHCTPYKTHBHOTO JHAJIOTa; IPYIIIOBOM
paboTHI WK PabOTEI

B Mapax, KOTOPBIC y4aT 00y4atomuxcst
KOMaHJTHOH paboTe 1 B3aUMOJICHCTBHUIO C
JOPYTUMH 00YUaroIIMHUCS;

- BKJIFOYECHHE B YPOK MI'POBBIX HPOLIEIYD,
KOTOpBIE IIOMOTAIOT MOAACPKATh
MOTHBALHIO 00YYaOIIUXCS K TTOTyYCHHIO
3HaHHﬁ, HaJIQ>XXKMBAHHUIO IMTO3HUTHBHBIX

MEXJTMYHOCTHBIX OTHOIICHHUH B KJ1acce,



https://educont.ru/
http://www.virtulab.net/
http://www.chemnet.ru/
http://www.alhimik.ru/

BOCCTAaHOBHUTEIIH .
JleMoHCTpanuu
OKUCIIUTEIBLHO-
BOCCTAHOBUTEJIbHEIC
peakuu: ToOpeHue,
peakIuu pa3IoKeHUs,
COEIMHEHUS

- COCTaBIISTH DIICKTPOHHBIN OaJlaHC ¢
y49ETOM YHCia OTAAHHBIX U
MIPUHSITBIX3JICKTPOHOB.

- CoctaBnsate ypaBHeHue OBP.

- Vcnionb30BaTh NP BBIITOJTHCHUH

y4eOHBIX 3aJaHUl TEKCTHl YYCOHUKA,

CIIpaBOYHBIC MaTepualbl (Iepuoaude-

CKYIO CUCTEMY XUMHUYECKHUX

snemenToB/l. I. MeHaeneena, TabIuIy

PacTBOPUMOCTH KHCIIOT, OCHOBaHHUU U

COJIEN B BOJE, IJIEKTPOXUMHUYECKHUMN

psAa HanpsHKECHU METaJLIOB).

MIOMOTal0T YCTaHOBJICHUIO
J0OpO’KeNIaTeNIbHOM aTMOC(EpEl BO BpeMst
Ypoxa;

- opranu3anys nrep)cTBa MOTHBUPOBAHHBIX U
SPYIMPOBAHHBIX 00YJAIOIIIXCS

HaJ] X HEYyCIEBAOUIMMH OJHOKIACCHUKAMU,
JTAIOIIEro 00yJaroIIIMCsI COLIHAIBHO
3HAYUMBIH OIIBIT COTPYJHUYECTBA U

B3aMMHOI ITOMOIITH;

- HHHIUAPOBaHHE " HOJIEPIKKa
HCCIIEIOBATENBCKON JeATENbHOCTH
oOyJaromuxcs

B paMKax pealn3aliiy UMU UHIUBUIYJIbHBIX
U TPYIIIOBBIX HCCIEI0BATEIbCKUX IPOEKTOB,
qr0 JacT O0OydYaromMMCsi BO3MOXKHOCTB
NpUOOPECTH  HAaBBIK  CaMOCTOSTEIHHOTO
pelIeHns: TeOPEeTHYECKON MPoOIeMbl, HaBBIK
TeHepUPOBAHUS u odopmneHus
COOCTBEHHBIX W/IEH, HABBIK YBa)KHTEIHHOTO
OTHOIICHUS K TyXKUM HAESM, 0()OPMIICHHBIM
B paboTax JApyrux HccleloBaTelield, HaBBIK
MyOIMIHOTO BBICTYTIIICHHS nepen
ayIUTOpUEH, apryMeHTHpPOBaHUs "

OTCTAaMBaHUs CBOEH TOUKH 3pCHUA.




9 kJiacce

(2 u B Heme10, Bcero 68 4, u3 HUX 4 Y — pe3epBHOE BpeMsl)

Tema, pa3nen Kypca,
KOJIN4eCTBO 4acoB

IIpenmeTHoe copep:xanue

OCHOBHBIE BHIBI
AesTeILHOCTUH 00y4aloIUXCsl

JJeKTpOHHBbIE
odpa3oBaTebHbIE PeCypChI

JlocTH:KeHHe JIMYHOCTHBIX
pe3yJIbTaTOB B paMKax
peanu3anuu MOayJst
«lIxoJabHBIH YPOK» padoueii
nporpammsbl Bocnuranus (no
pasjaejiam)

BenrecTBo U XMMHUYECKHE peaku

um (17 1)

IloBTOpeHue u yriayoJeHue
3HAHUI OCHOBHBIX
pa3zesioBKypca 8 kiiacca
(59)

Pa3zpnen 1.
Ilepunoanueckuii 3aKOH.
Ilepuonuueckas cucrema

XUMHUYECKHUX BJIEMEHTOB
J. . MenneneeBa. CtpoeHue
aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHAIECKUX SIIEMECHTOB
MEepBBIX  TPEX  TEPHOIOB,
KaJws, KalpllUsl ©U WX
COCTMHEHUI B COOTBETCTBUH C
TOJIO)KEHUEM  DJIEMEHTOB B
MIEPUOINIECKON CHCTEME U
CTPOEHHUEM HX aTOMOB.
Knaccudukanms "
HOMEHKJIaTypa
HEOpTaHWYECKHUX BEIIECTB
(MexxnyHapomHas u
TpUBHaANbHAs). XHUMHUYECKHUE
CBOIicTBa BEIIECTB,
OTHOCSIIMXCSI K Pa3In4dHBIM
KJlaccaM HEOPraHMYECKUX
COEIMHEHUH, UX FeHeTHUYecKas
CBSI3b HEOPraHMYECKUX
BEIIECTB.

CtpoeHue BelecTBa: BUBI
XUMHWYECKOW CBSI3M W THIIBI

- XapaKTepHu30BaThb
XUMUYECKUE 3JIEMEHTHI
IEePBBIX TPEX IEPUOLOB,
KaJus W KajblUs TI0 HX
MOJIOKEHUIO B
Ilepuoanueckoii cucreme /.
. Meunneneena.

- Knaccudumuponatsb u

Ha3bIBaTh  HEOPTaHUYECKHE
BEIIIECTBA H3y4YE€HHBIX
KJIaCCOB.

- OnuceiBaTh oOmne
XUMHUYECKHE CBONCTBa
BEIIECTB PA3JIMYHBIX KJlac-
COB, MOATBEPXK1AaTh
CBOWCTBa npuMepa MU

MOJIEKYJISIDHBIX YPaBHEHUU
XUMHYECKUX pEaKIUH.

- OnpenensiTh BUI
XUMHWYECKOW CBSI3M W THII
KPUCTAJUIMUECKON pemETKU
BEILECTBA.

- IIporHo3upoBaTh CBOICTBa
BEIIECTB B3aBUCUMOCTH OT UX
CTPOEHHS.

https://educont.ru/
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- YCTaHOBJICHHE JIOBEPUTEIBHBIX
OTHOIICHUH MEXKIY
MeIarorm4ecKiM pabOTHUKOM

1 ero 00yJaromuMucH,
CHOCOOCTBYIOIINX TIO3UTHBHOMY
BOCTIPHSITHIO 00YYarOIIIUMHUCS
TpeOOBaHUH U IPOCHO
NeIaroriyeckoro paboTHUKA,
MIPUBJICUCHUIO X BHUMaHUA

K 00CcyX/1aeMoil Ha ypoke
HH(POPMALINH, AKTUBU3AIIH UX
MO3HABAaTEILHOU IS TEILHOCTH,
- MOOYXIeHne 00yJaroIuXCst
co0II01aTh Ha YPOKE
OOIICTTPUHATHIC HOPMBI
MOBEJICHHS, TIPABUIIA OOIICHIS
CO CTapIIAMU

(HCH&FOFI/I‘IGCKI/IMI/I
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KPHUCTAIINYECKUX  PEIIETOK.
3aBUCUMOCTbH CBOICTB
BEIIECTB OT HX CTPOCHHUI.
JdemMoncTpanuun

1.Mopnenu KPUCTATITHIECKHIX
peLéTok HEOPTraHUYECKHUX
BEIIECTB.

2.KopoTkoniepuoaHast u
JITMHHOIIEPHUOAHAS (hopmsI
Ilepuonuueckoit CHUCTEMBI

XUMHU9eCcKux siaementoB J[. M.
Menpeneesa

-BricTpauBath pa3BEpHyTHIE
NMMCBMEHHBIE H  yCTHBIC
OTBETBI C OINOpPOM  Ha
nHGOpPMAIIHIO U3 yUeOHHKaA
W CIIPAaBOYHBIX MAaTEPHAIOB,
rpaMOTHO HCIIOJIb30BAaTh
U3y4YEeHHBIHN MMOHSATHUIHBIN
anmapaTrKkypca XUMHHU

- HWcnons3oBaTth npu
BbIIIOJIHEHUH Y4YeOHBIX
3alaHUil M B Ipolecce
HUCCJIEIOBATEbCKOM
AESITEIbHOCTH HAay4HO-
NONYJISIPHYIO  JUTEpaATypy
XHMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbIE MaTepua’sl,
pecypcel MHTEpHETA

Tema 1. OcHoBHBIE

3aKOHOMEPHOCTH

XHUMHUYECKUX peakuuid
(49)

Kiaccudukamuss XUMHYECKUX
peaknuii 110 pa3Iu4YHbIM
npu3zHakam (IO 4YHCIy H
COCTaBy  yd4YacTBYIONIUX B

peakuuu BEIIIECTB, o
TeruioBoMy  a¢pdekry, 10
W3MEHCHHIO cTeneHen
OKHCIICHHS XHUMHYECKHX

SJICMECHTOB, IIO O6paTI/IMOCTI/I,
o y4aCcTHURO KaTaJ’II/IBaTOpa).

DK30 ©W  DHAOTEPMHUUYECKHE

peakuuy, TEPMOXHMHUYECKHE
YpaBHEHHSL. Tlonstue o
CKOpPOCTH XUMHUYECKOU
peakuuu. IMonsTne o
TOMOTE€HHBIX U T€TePOTEHHBIX
peakuusx. Ilonsitue 00
00paTUMBIX W  HEOOPATHMBIX
XUMHYECKHAX peaKmusx.
ITonsaTue o XUMHUYECKOM
paBHOBECHHU. dakTopsl,
BJIUSIIOLLIME Ha CKOpPOCTb
XUMHYECKOU peakuuu 5

-  PackpeiBaTh  CMBICI
H3yYaeMbIX MOHATUH WU
NPUMEHSATh 3TH TOHSITHUSI
IIpU OIIMCAHUU CBOUCTB
BEILECTB u Ux
npeBpalieHu.
-KitaccuduumpoBatb
XMUMHYECKHE PEAKIUH IO
pa3IM4YHBIM MPU3HAKaM.
-YcraHaBiauBaTh
3aBUCUMOCTbD CKOPOCTH
XUMHUYECKON peaknuu OT
pa3nnaHbIX (GAaKTOPOB.

-IIporuo3upoBatsh
BO3MOXHOCTH OpPOTEKaHUS
XUMHYECKHUX NpEeBpallleHUuil B
pa3IUYHBIX YCJIOBHUSL.
OnpenensiTb OKHUCIUTEIb U
BocctanoButenb B OBP.

- CocTaBiATh BIEKTPOHHBIN
OayaHCpeaKInm.

-IIpon3BOANTh  BBIYMCIICHUS
10 XMMHUYECKHUM YPaBHCHHSIM.
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paboTHHKaMM)

U CBEPCTHUKAMHU
(0Oy9aronTiMuCs ), TPUHITHAIIBL
y4eOHON TUCIUIIIMHBI

U CaMOOPTaHH3AIHH;

- IPUBJICYCHNE BHUMAHUS
o0ydJaromuxcsi K LEHHOCTHOMY
ACTIEKTY M3Yy4aeMbIX

Ha YpOKax sIBIICHUIA,
OopraHu3aiys ux paboTel ¢
M0JIy4aeMOM Ha ypOKe
COLIMAJILHO 3HAYUMOMI
nHpopmanueit —
WHHUIMUPOBAHUE ee
00CyXIeHUs, BBICKa3bIBaHUS
00y4aromuMIcs CBOETO MHEHHSA
TIO €€ TIOBOJIY, BEIPaOOTKH
CBOETO K HEH OTHOILICHHUS;

- UCTIOJIb30BAaHHE
BOCITUTATEIIbHBIX BO3MOXKHOCTEH
coJiepKaHus y4eOHOTO
IIpeaMeTa yepes JeMOHCTPALHIo
00yJaromuMcs MpIMEpPOB
OTBETCTBEHHOT'0, IPAXKIAHCKOTO
MOBE/ICHHS, IPOSIBICHUS
YEJIOBEKOMIO0HS U
JI00pOoCcCepACIHOCTH, Yepe3

HO,H60p COOTBETCTBYIOLINUX
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IMOJIOKCHUE XHUMHYECKOTO
paBHOBeCHS.

OKHCHAUTETBHO-
BOCCTAaHOBUTEIBHBIE PEaKINU
(snexTponusI Gamanc OBP).
JdemoHcTpanun
1.3aBucumocTts CKOPOCTH
XUMHYECKOW  peaKIuu oT
pa3muIHBIX (aKTOPOB.
2.Bo3neiicTBue  Karaiauzatopa
Ha  CKOPOCTh XUMHAYCCKOU

peakuu.
3.IIpumepsl HEOOpPaTUMBIX U
00paTUMBIX pEaKIH.
4.CmemeHue paBHOBECHS
XUMHYECKOW PeaKInu.

Boviuucnenusn
— KOJIMYECTBA BEILIECTBA,
00BéMa U MacChl peareHTOB HJIH
MIPOTYKTOB no ypaBHEHUIM
XUMHUYCCKUX peaKnuii

-BreicTpauBath pa3BEépHyTHIE
NMUCBMEHHBIE U YCTHBIC
OTBETHI C  ONOpOW  Ha
uHpOpMaIUI0O U3 ydYeOHHUKa
M CIIPaBOYHBIX MaTEepHAJIOB,

TpaMOTHO HCHOJIb30BATh
U3Yy4YEHHBIN NOHATUUHBIN
anmnapaTKypca XUMUH.
-cnons3oBaTth npu
BBITIOJTHEHUH Y4EeOHBIX
3aJaHUii W B IIpoLecce
HCCIIEI0BATEIbCKOMN
ACATCIBbHOCTH Hay4YHO-
HOITy ISIPHY IO JIUTEPATYpPY
XUMHUYECKOTO COJIepKaHMus,
CIIPpaBOYHBIC MarTrcepualibl,

pecypcel MHTEpHETA

Tema 2.
DJIeKTpoOJIUTHYeCKAS
JAUCCONMALIHS.
XuMH4YeCKHe peakiuu B
pacTBopax

(8)

Teopust 3JIEKTPOIUTUUECKON
JUCCOMUAITNN. DJIEKTPOJIUTHI
U HEDJIEKTPOJUTHL. KaTHOHBI,
aHWOHBL. MexaHu3M JHUCCOo-
10070007051 BEIIECTB ¢
pa3THIHBIMU BUJIAMHA
xuMuuecko csizu. CreneHb
mucconuaruu. CHIBHBIE U
cIrabbIe PIEKTPOIIUTHI.

Peakiiun wnoHHOTO OOMEHa,
YCIIOBUS UX TIPOTECKAHMUSI.
NoHHble ypaBHEHUS peaKIIUi.
XUMHUYECKHE CBOMCTBA KHCIOT,
OCHOBAaHMM U COJIEM B CBETE
MpeACTaBICHUHN 00
3JIEKTPOJIUTHYECKOMN
nuccoumnanuu. Cpena pacTtBopa.
TTonsiTHe o runpon3e coseu.

- PackpriBath CMBICII
U3y4daeMblX  IIOHSATUH, a
TaKxe CMBICH TEOpUU
3JEKTPOJIUTUUECKOUI
JVCCOLMALNH.

-OOBSICHATH MPUYHHBI
3JIEKTPOIIPOBOJHOCTH

BOJHBIX PACTBOPOB.

-CocTaBiaATh YypaBHEHHUSA
JUCCOLIMAINU KHCJIOT,
mieJiovuei " coJiei,
IIOJIHBIE W COKpalléHHbIE
HOHHBIC ypaBHEHUs
XUMHYECKHUX peaxnuit
HOHHOTO OOMEHa.

- I[Inmanuposats u
OCYWIECTBJISITh Ha IPAKTHKE
XUMHUYECKHE
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TEKCTOB ISl YTEHUS, 3a/1a4 JUIs
peuIeHust, NpOoOJIEMHBIX
CUTYyalun

U1 00CYXKISHUS B KJlacce;

- IPUMEHECHHUE Ha yPOKE
HWHTEPAKTUBHEIX ()OpM paboTHI ¢
00yJarOImUMUCS:
MHTEJIEKTYalbHBIX U,
CTUMYJIUPYIOIIUX
TMO3HAaBAaTCIbHYIO MOTUBAILIUIO
o0y4aromuxcs; TUIaKTHIECKOTO
T€arpa, r;A€ MOJIyUCHHBIC HA
YPOKE 3HAHUS OOBITPHIBAIOTCS

B T€aTpaJIbHBIX IMMOCTAHOBKAX;
JIICKyCCHUii, KOTOPBIE JafoT
00yJaromuMcst BO3SMOKHOCTh
MIPUOOPECTH OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO JHAJIOTa;
IPYMITOBOH pabOTHI HITH pabOTHI
B TI1apax, KOTOPBIC y4aT
oOydJaromuxcst KOMaHHOH
paboTe 1 B3aUMOJIEHCTBUIO C
JIPYTUMH 00Y4atOTMHUCS;

- BKJIFOYEHHE B YPOK UIPOBBIX
HpoLEeayp, KOTOPbIE TOMOTAIOT
MoAACPKATh MOTHUBAIUIO
oOydaromuxcs K HOJIyIeHUIO

3HaHHﬁ, HaJ1a’)KUBaHHUIO
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KauecTtBeHHble peakiuu Ha
KaTHOHBIM aHHOHBI.
JdemoHcTpanun
DneKkTpudecKas
MIPOBOJIUMOCTh pacTBOpOB
BEIIECTB; IBI)KCHUE HOHOB B
3JICKTPUYSCKOM IOJIE.
OmBITH, WLIIOCTPUPYIOIIVE
MPU3HAKH MIPOTEKAHMUS
peakuuii HOHHOTO OOMeHa.
OmbBITEl 1O ONpENEJICHUIO
cpenbl B pacTBOpax coJeH
(xyopuna HaTpus, kapOoHaTa
HaTpUsl, XJOPUIa IMHKA).

JlaGopaTopHbie "
NpaKTHYeCKUue padboThl
Jlabopamopmuuiii onvim:

Peakuuu wOHHOro oOMEHA B
pacTtBOopax 3JIEKTPOJIUTOB:
cynbdpara meau(ll) u ménoun,
KapOoHaTa HaTPHs U COJIsI HOM

KUCJIOTHI, peakuus
HeUTpanu3anuu MEXIY
TUAPOKCHUIOM KaJIus Hu

COJISIHOM KHUCJIOTOM.
Ipaxmuueckas paboma:
Nel.Pemenue skcriepuMeHTaIbHBIX
3a7a4 110 TeMe .

Bovituucnenusn
— II0 YPaBHEHUSIM XHUMHYECKUX
peaxkuui

9KCIIEPUMEHTHI, MPOBOIHUTH
HaOJIOIEHU, enaThb
BBIBOJBI IO pe3yJibTaTaM
9KCIIEPHUMEHTA.

- CnenoBarthb IIpaBwIIaM
Oe3ormacHoO paboTel B
11ab0paTopyuM MPH HCIONIB30-
BaHUHM XHUMHUYECKOW IOCY]IbI
1 000pyIOBaHUS.

- Ilpou3BonuTh BBEIYHCIICHUS
110 XUMHUYECKUM YPaBHCHUSIM.
- BeicTpanBaTh pa3BEpHYTHIE
NMUCbMEHHBIE W  YCTHBIC
OTBETBI C  OIIOpOM  Ha
uHQOpMAIHIO W3 ydecOHHKa
W CIIPAaBOYHBIX MaTEpPHAJIOB,
TpaMOTHO HCIIOJIb30BaTh
U3Y4YEHHBIN NOHATUUHBIN
anmapaTrkypca XUMHH.

- Hcnonp3oBaTh pu
BBITIOJTHCHUH Y4EOHBIX
3alaHMii W B MOpolecce
HCCJIEI0BATEIIbCKOM
JIeATeIbHOCTHU Hay4HO-
MNOIYJIAPHYIO  JIUTEpaTypy
XUMHUYECKOTO COJIEpPKaHMUs,
CIIpaBOYHBIC MaTepHalsbl,
pecypcbl UHTEpHETA

MO3UTHUBHBIX MEXKITUIHOCTHBIX
OTHOIIIEHHUH B KJ1acce, MOMOTaloT
YCTaHOBIICHHIO
I0OpOKeTaTeNbHOM aTMOC(EpHI
BO BpeMs YPOKa;

- opraHu3amys medcraa
MOTHBUPOBaHHBIX 1
SPYAUPOBAHHBIX 00YYAFOIINXCS
HaJl UX HCYCHCBAOINMHU
OJTHOKJIACCHUKAaMH, arolIero
00yYarOIIUMCS COIHATBHO
3HAYUMBINA OIBIT
COTPYJIHUYECTBA U B3aUMHOM
TMOMOIIIY;

- MHAIUUPOBAHUE W TOJICPKKa
HCCIICAOBATEILCKON
NESTENPHOCTH  OOYYaIOUIIXCS
B paMKax peamu3allid UMH
WHIWBUAYAIBHBIX H TPYIITOBBIX

HCCIICAOBATCIILCKUX  ITPOCKTOB,

4TO JlacT oOydJarommmcst
BO3MOXHOCTb nprobpectu
HaBBIK CaMOCTOSATENBHOTO
peleHus TEOPETUYECKOI
IPOOJIEMBI, HaBBIK

TeHepUPOBaHUS U OQOPMIICHHS
COOCTBEHHBIX  WJEH, HaBBIK

YBAXKUTCJIBHOI'O OTHOLICHUA K




qy)KUM UzesiM, 0OPMIICHHBIM B

paborax JIPYTUX
HCCIIeIOBaTEINCH, HaBBIK
Iy OIMIHOTO BBICTYIUICHHS
nepen ayIuTopueH,
apryMEHTHPOBaHHMS u

OTCTaNBaHUSA CBOCH TOYKH

3peHHsI.

Pasznen 2. Hemeraaabl u ux coequHeHus (24 1)

Tema 3. O0masn
XapaKTepHCTHKA
XHMHYECKHX 3JIeMEHTOB

VIIA-rpynnsl. I'asorennt
(49)

O6mas XapaKTepHUCTHKA
raJloreHOB. OcobGenHoctn
CTpOEHUA aTOMOB TUX

3JIEMEHTOB, XapaKTEepHbIE IS
HUX  CTEIIEHH OKHCJICHMUS.
Crtpoernne w©  (¢uznueckue
CBOMCTBAa IIPOCTBHIX BEIIECTB
— TaJOoreHoB. XUMHUYECKHUE
CBOMCTBa Ha HpuUMeEpe XJjopa
(B3amMoaericTBUE c
MeTaljlaMy, HEMETAaNJIaMu,
menodyamMu).  XJIOPOBOJIOPO/I.

ConsHas KHCJIOTA,
XHUMHYECKHE CBOICTBa,
MOJIYyUCHHEC, TIIPUMCHCHHUC.

KaugecTBennnie pc€aknuu Ha
TraJJorcHua-uoHbI.

HeiicTtBue XJiopa u
XJIOPOBOJOPOJIa Ha OPraHU3M
YeJloBeKa. Bakueiimue

XJIoOpuabl M HUX HAXOXIACHHEC B
pupoAe.

JemoHcTpanuu
Buneomarepuansr:

TaJIOTCHBI nu HUx
COEIMHEHHUSL.

- OOBACHATE oo1mme
3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB
HEMETAJIOB u ux
COENUHEHUI B IIpenenax
MaJIbIX MEePUOIOB u
IJIaBHBIX MOATrPYIII

Ilepuonnueckoil cucTemsbl
XUMHUUYECKHX DJJIEMEHTOB C

yaéToM CTPOCHUSA ux
aTOMOB.
-XapakTepu3oBaThb

(pu3mueckre U XUMHYCCKHE
CBOICTBA NPOCTHIX BEIIECTB
rajoreHoB (Ha TpuUMepe
XJIOpa) ¥ CIOKHBIX BEIIECTB
(xnopoBoAOpOsIa, XJOpHUAA
HaTpusl), CII0COo0BI ux
HOJIydYeHUs, IPUMEHEHUE U
3HaYeHWEe B TMpPHUPOAEC H
’)KU3HU YeJIOBEKa.

- OmpenensTe rajioreHua-
HOHBI BPacTBOpE.

- IInanupoBath u
OCYIIECTBIATh HAa MPaKTHUKE
XUMHUYECKHE
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- YCTaHOBJICHUE TOBEPUTEIIBHBIX
OTHOILICHUHN MEXIY
HearoruyeckuM paboTHUKOM

U €ro 00yyaronMucs,
CHOCOOCTBYIOIINX TTO3UTHBHOMY
BOCIIPUSITHIO 00YYaIOIIUMUCS
TpeGoBaHuil ¥ IPOCchO
NeIaroriyeckoro paboTHUKA,
NPUBJICYCHHUIO HX BHUMaHUS

K 00CYyXJIaeMOii Ha ypoKe
UH(MOPMALINK, AKTHBU3ALUH X
MIO3HABATEJILHOM ESITEILHOCTH;
- moOYy>KICHNE 00YJAOIIIXCS
co0Jo1aTh Ha ypoKe
OOIIENPUHSATHIE HOPMBI
MOBEJICHHS, PABUIIA OOLICHUSI
CO CTapUINMH

(memaroruuecKuMHu
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O06pa3zubt XJIOPHUJIOB.
JlabopaTopHble U
NpaKTHYeCKUue padoThl
JlabopamopHnuiii onvim:
PacnioznaBanue xnopua-
HOHOB.
Ilpaxmuueckas paboma
Ne2. Ilonyuenue
COJISTHOM KHCJIOTBHI,
U3y4eHue e€ CBOICTB

Bbviuucnenusn
— 10 YPaBHEHUSIM
XUMHYECKUX peaknui,

€CIIM OJWH U3 PEarcHTOB
aH B U30BITKE;

00BEMOB Ta30B IO YPaBHEHUIO
peakiii Ha OCHOBE 3aKOHa
00BLEMHBIX OTHOILIEHUH ra30B

9KCIIEPUMEHTHI, IIPOBOINTH
HaOIIOICHUS, aenarh
BBIBOABI IO pe3yibTaTaM
skcnepuMenTa . 6 Ciienosarth
npasuiiam Oe3oracHoii pabo-
Tl B JabopaTopuum TIpH
HCIIOJIb30BAHUHU XUMHUYECKOH
TIOCYAbl 1 000PyIOBaHUS.

-BeicTpauBaTh pa3sBEpHYTHIE
MUCBMEHHBIE W YCTHBIC
OTBETHI C  ONOpOW  Ha
uHpOpMAIIHIO W3 ydeOHHKa
n CIIpaBOYHbLIX MaTCpHUAJIOB,

TpaMOTHO HCHOOJIb30BaTh
U3y4YECHHBIU MOHATUNHBIN
anmnapaTKypca XUMUH.
-Hcnionp30BaTh npu
BBITIOJTHEHUH Y4eOHBIX
3alaHMii W B Opolecce
HCCIEeN0BATENbCKOMN
JeATEIbHOCTH Hay4HO-
HOMYJIIPHYIO  JIATEPATYpy

XUMHUYECKOTO COJICpKaHMUs,
CIIpaBOYHBIC MaTepuabl,
pecypcnl MHaTEpHETA

Tema 4. O6man
XapaKTePUCTHKA
XMMHUYECKHX 3JIEMEHTOB
VIA-rpynnsi. Cepa u eé
coennHenus (5 u)

O6mmas XapaKTepUCTHUKA
3JIEMEHTOB VIA-rpynisi.
Ocob6eHHocTH CTPOECHHUS
aTOMOB  OTHX  JJIEMEHTOB,
XapaKTepHbIE JUTSE HHX
CTETIeHU OKHCJICHHSI.

Ctpoenne wu  (Qusudeckue
CBOWCTBa TMPOCTHIX BEIIECTB
— KHUCJIOpOJa U CEePHI.

AsutotrporiHsle MO UKATT
KHciopojaa u CepHl.
XHUMHUYECKUE CBOMCTBA CEPBHIL.
CepoBogopo, CTpoeHUe,
(pm3nueckne W XUMHYECKHE
cBoiictBa. OKCHIBI CepBI KaKk
MIPEACTaBUTEIIN  KHUCIIOTHBIX
okcunoB. CepHas KHCIIOTA,
puzngeckue

- OOBsICHATL  0OO1IHE
3aKOHOMEPHOCTH B
HU3MCHEHUU CBOMCTB

sneMeHTOB VIA-rpynmnst
U UX COCJIUHEHUU

C y4€TOM CTpOEHHUS

HUX aTOMOB.

- XapakTepH30BaTh
pusmueckue u
XUMHYECKHE

CBOMCTBa IIPOCTOTO
BEIIIECTBA CEPHI U €€

cOoeIUHEeHUH
(cepoBonopona,
OKCHJIOB cephl,
CepHOM  KHCIOTHI,
cyibdaroB),
CIIOCOOBI ux
OJIy4YE€HHUA,
MpUMEHEHUE u

3HA4YCHHUC B
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paboTHHKaMM)

U CBEPCTHUKAMHU
(0Oy9aronTiMuCs ), TPUHITHAIIBL
y4eOHON TUCIUIIIMHBI

U CaMOOPTaHH3AIHH;

- IPUBJICUYCHNE BHUMAHUS
o0ydJaromuxcsi K HIEHHOCTHOMY
ACTIEKTY M3Yy4aeMbIX

Ha YpOKax sIBIICHUIA,
OopraHu3aiys ux paboTel ¢
M0JIy4aeMOM Ha ypOKe
COLIMAJILHO 3HAYUMOMI
nHpopmanueit —
WHHUIMUPOBAHUE ee
00CyXIeHUs, BBICKa3bIBaHUS
00y4aromuMIcs CBOETO MHEHHSA
TIO €€ TIOBOJIY, BEIPaOOTKH
CBOETO K HEH OTHOIICHHMS;

- UCTIOJIb30BAaHHE
BOCITUTATEIIbHBIX BO3MOXKHOCTEH
coJiepKaHus y4eOHOTO
IIpeaMeTa yepes JeMOHCTPALHIo
00yJaromuMcs MpIMEpPOB
OTBETCTBEHHOT'0, IPAXKIAHCKOTO
MOBE/ICHHS, IPOSIBICHUS
YEJIOBEKOMIO0HS U
JI00pOoCcCepACIHOCTH, Yepe3

HO,H60p COOTBETCTBYIOLINUX
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H XUMHYCCKHE CBOMCTBA
(o0mue Kak TpPeaCcTaBUTEII
KjJacca KHCJIOT ¢ CHENH-
(puaeckue), nppuMeHEHHUE.

XuMuueckue peaknuu,
JIeKaIme B OCHOBE
MPOMEIIIJICHHOTO crocoba
MOJIYYCHUSI CEPHON KHUCIOTHI.
AnmapaTthl U TPOTCKAIOIIHUEC B
HUX MpoIecchl (Ha MpPUMepe

NPOU3BOJCTBA cepHOHU
kuciotel). Conu  cepHoOit
KHCJIOTHI, KayeCTBEHHAs

peaxuus Ha CyJIb(paT-uOH.
Haxoxnenue ceppl u €€
COeIUHEeHUM

B Ipupone. XHUMHUUYECKOE
3arpsi3HEHUE  OKpYy’Karolleun
cpedbl COEIUHEHUSMH CEPBI

(KHCIIOTHBIE IOXIH,
3arpsi3HEHHE  BO3[yXa u
BOMOEMOB), CHOCOOBI  €ro
MpeI0TBPAICHHUSI.
JdemMoHcTpanuun

Konnexuuu (BuIeomMaTepHalibl):
cepa U e€ COeIMHEHUSI.
OO0yrnuBaHue caxapa o
AeCTBUEM

KOHLIEHTPUPOBAaHHOM CepHoit
KHCJIOTHI.

JlabopaTopHble U
NpaKTHYecKue padoThl
Jlabopamopnole onvimol.

OO6Hnapy>xeHrne Cyiab(]aT-HOHOB.
BzammoneiictBue paszdaBiIeHHOMU
CEpHOWKUCIIOTHI C [TUHKOM.
Botuucnenusn

— 110 YPaBHEHUAM
XMMHUYECKUX peaKLU;

MacCCOBOM Toau BBIXOJa
OpoaAyKTapeakIuu

MPUPOJIC U KU3HU
qeJIOBeKa.

- OmnpenenmsaTe Hanu4dHue
cyib(daT-nOHOB B pacTBOpE.

- OOBSICHATH CYIIHOCTH
9KOJIOTUYECKHUX TIpodiiem,
CBSI3aHHBIX c
nepepaboOTKON COeTUHCHUI
cepshl.

- IInanuposars u
OCYILECTBISITh Ha MIpPAaKTHUKE
XUMHUYCCKUC
SKCIEPUMEHTHI, IPOBOIUTH
HaOIIOICHNUS, JIeyaTh
BBEIBOJBI MO pe3yJibTaTaM
SKCIIEpUMEHTA.

- CrnenoBath  IIpaBWIIaM
Oe3ormacHoO paboTel B
JTabopaTOPHUH TIPH HCIIOIIB30-
BaHUU XHUMHUYECCKON TMOCYIbI
1 000pyAOBaHMUSI.

- ITpon3BOAUTH BBIYHUCIICHUS
M0 XUMHYCCKUM YPABHCHUSIM.
- Hcnons3oBath npu
BBIIOJIHCHU U y4eOHBIX
3alaHUi TEeKCThl y4YeOHHKa,
CIIpaBOYHEIE MaTepHuaiIbl
(ITepuoguyeckyro CHCTEMY
XUMHUYECKHAX DIIEMEHTOB /I.
M. Meunneneepa, TaOIHUILy
pPacTBOPUMOCTH KHCIIOT,
OCHOBAHWH U COJICH B BOJC,
SNEKTPOXUMHYCCKUUA  psifg
HaNpsHKEHUN METaJlJIoB).

- Hcnons3oBarh npu
BBITIOJTHCHUH y4IeOHBIX
3aJlaHUii W B TMpolecce
HUCCIIEN0BATENIBCKOMN
JIeATEeIILHOCTH HAy4HO-
OOMYJISIPHYIO ~ JUTEPaTypy
XUMHUYECKOTO COJIE€pKaHUs,
CIIpAaBOYHBIE  MaTEpHUAJEI,

TEKCTOB JUISl YTEHUsL, 3a/1a4 JUIs
peuIeHust, NpoOJIEMHBIX
CUTYyalun

U1 00CYXKISHUS B KJlacce;

- IPUMEHECHHUE Ha yPOKE
HWHTEPAKTUBHEIX ()OpM paboTHI ¢
00yJarOImUMUCS:
MHTEJIEKTYalbHBIX U,
CTUMYJIUPYIOIIUX
TMO3HAaBAaTCIbHYIO MOTUBAILIUIO
o0y4aromuxcs; TUIaKTHIECKOTO
T€arpa, r;A€ MOJIyUCHHBIC HA
YPOKE 3HAHUS OOBITPHIBAIOTCS

B T€aTpaJIbHBIX MMOCTAHOBKAX;
JIICKyCCHUii, KOTOPBIE JafoT
00yJaromuMcst BO3SMOKHOCTh
MIPUOOPECTH OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIHAJIOTa;
IPYMITOBOH pabOTHI HITH pabOTHI
B TI1apax, KOTOPBIC y4aT
oOydJaromuxcst KOMaHHOH
paboTe 1 B3aUMOJIEHCTBUIO C
JIPYTUMH 00Y4atOTMHUCS;

- BKJIFOYEHHE B YPOK UTPOBBIX
HpoLEeayp, KOTOPbIE TOMOTAIOT
MoAACPKATh MOTHUBAIUIO
oOydaromuxcs K HOJIyIeHUIO

3HaHHﬁ, HaJ1a’)KUBaHHUIO




pecypcbl UuTepHeTa

Tema 5. O6masn
XapaKTepHCTHKA
XHMMHYECKHX 3JICMEHTOB
VA-rpynmnsl. A3or,
docdop u ux coernHeHun
)

O6mas XapaKTepUCTHUKa
3JI€MEHTOB V A-TpyMHIIbL.

OcobGenHoctu CTPOCHHUS
aTOMOB  3THX  JJIEMEHTOB,
XapaKTepHBIE ISl HUX CTEIICHU
OKHCJICHUS.

A3or, pacnopocTpaHeHue B
npupoje, (puszmueckue u
XUMHUYECKHE CBOIICTBA.

Kpyrosopot azora B mpupoze.
AmMMuak, ero (GU3NYECKHE U
XUMHUYECKHE CBOMCTBA,
MOJIydYeHUE ¢ TPHUMEHEHHE.
Conu aMMOHUS, ux
dbuznueckue

U XUMHYECKHE CBOMNCTBA,
npuMeHenue. KadecTBeHHas
peaxkmusl Ha HOHBI aMMOHHUS.
AzoTHas KHCJIOTa, eé
¢buzngeckne W XUMHYECKHUE
CBOMCTBa (ob6mme KakK
MIpeCTaBUTENS Kjacca KHUCIOT U
cnenupuIeckue).
Hcnone3oBaHue HUTPATOB U
cojed aMMOHMSI B KadecTBE
MHHEpaJIbHBIX YIOOpEeHUIA.
Xumuueckoe 3arpsi3HEHUE
OKpYy’Karo mei cpenbl
COCIMHEHUSIMU a3zoTa
(KHCJIOTHBIE JTOXKITH,
3arpsi3HEHUE BO3/yXa, MOYBBI U
BOJOEMOB).

Docdop, aJTOTPOTNHbBIE
MOIU(PUKAIUA docdopa,
dbuznyeckue W XUMHUYECKHE
CBOICTBA.

Oxkcup docdopa(V) u
dochopnas KHCJIOTA,
(bHSPIquKI/IC H XUMHUYECCKHUC
CBOIiCTBa, MOJTyYeHHE.
KauecTtBenHnas peakuuss Ha
docdar-noHHI.

Hcnons3zoBanaue ¢QochartoB B

- OOBSICHATH ooO1me
3aKOHOMEPHOCTH B
HU3MCHECHHUU CBOWCTB

3JIEMEHTOB V A-TpyIIbI U UX
COeIMHEHUN c y4€TOM
CTPOCHUSI UX aTOMOB.

- XapakTepu3oBaThb
(puznyeckue M XUMHUUYECKHE
CBOMCTBA MPOCTHIX BELIECTB
azora u d¢ochopa U uX
COEIMHEHU (ammmuaxa,
cojieit amMMOHUsI, a30THOU
KHCJIOTHI, HUTPATOB, OKCHAA
dbocdhopa(V) u docdopHoit
KHCIIOTHI, ¢ocdaron),
cnocoObl UX TOJIy4CSHUs,
INPUMCHCHUE U 3HAYCHHEC B
MPUPOJC U KU3HHU YeJIOBEKa.
= OHpeHeJ’IHTL HNOHBbI aMMOHUA
u ¢docdaT-uoHBI B pacTBOPE.

- OOBACHIATH  CYUIHOCTH
SKOJOTHYECKUX  Mpobiem,
CBSI3aHHBIX C HaXO0XICHUEM
COEIUHEHUN azora u
dpocdhopa B oOKpyxkarmei
cpene. IlnmanupoBatb U
OCYILECTBIISITH Ha TpPaKTUKE
XUMHNUYECCKHUEC
SKCHEPHUMEHTHI, MPOBOJIHUTH
HaOJII0 IEeHUsT, neiaTh
BBIBOJBI II0 pe3yJibTaTaM
SKCHEPHUMEHTA.

- CnemoBaTh  mOpaBUIIaM
Oe3omnacHOM paboTsl B
JnabopaTopuy MpU HCTOIB30-
BaHUM XHUMHWYECKOW I10CY]IbI
u 000pyAOBaHHUS.

- Tlpon3BonuTh BBEIYHCIICHUS
10 XUMHWYCCKUM YPABHCHUAM.
- Hcnons3oBaTh npu
BBIITIOJTHCHHU U y'—Ie6HI)IX
3aJIaHUN TEeKCThl y4YeOHHUKa,
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MO3UTUBHBIX MEXKITUMIHOCTHBIX
OTHOIIIEHHUH B KJ1acce, MOMOTaloT
YCTaHOBIICHHIO
I0OpOKeTaTeNbHOM aTMOC(EpHI
BO BpeMs YPOKa;

- opraHu3amys medcraa
MOTHBUPOBaHHBIX 1
SPYAUPOBAHHBIX 00YYAFOIIUXCSI
HaJl UX HCYCHCBAOINMHU
OJTHOKJIACCHUKAaMH, arolIero
00yYarOIIUMCS COIHATBHO
3HAYUMBINA OIBIT
COTPYJIHUYECTBA U B3aUMHOM
TMOMOIIIY;

- MHAIUUPOBAHUE W TOJICPKKa
HCCIICAOBATEILCKON
NESTENPHOCTH  OOYYaIOUIIXCS
B paMKax peamu3allid UMH
WHIWBUAYAIBGHBIX H TPYIITOBBIX

HCCIICAOBATCIILCKUX  ITPOCKTOB,

4TO JlacT oOydJarommmcst
BO3MOXHOCTb nprobpectu
HaBBIK CaMOCTOSATENBHOTO
peleHus TEOPETUYECKOI
IPOOJIEMBI, HaBBIK

TeHepUPOBaHUS U OQOPMIICHHS
COOCTBEHHBIX  WJEH, HaBBIK

YBAXKUTCJIBHOI'O OTHOLICHUA K
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KadecTBe MHUHEpaJIbHBIX
ynoOpeHwuii. 3arps3HeHMe
NPUPOIHBIX BOJOEMOB
pocparamu.

JdemoHcTpanun

Kommexmun: ¢ochop u wux

coenuHeHus. B3aumonencTBue
KOHLIEHTPUPOBAHHON a30THOM
KHCJIOTBI C MEJIBIO.

JlabopaTopHble U
NMPaKTHYECKNEPAOOTHI
Jlabopamopnvie onvimai:

1. BzaumopeilicTBue coJieit
aMMOHHS CO IMEIOYBIO.

2. O3HakoMJIEHHE c
oOpazmamMu a30THBIX 3
dbochopHBIX yI0OpCHUIA.
Ilpaxkmuueckas paboma.

Ne 3 . [lonmydyeHue ammmaka,
W3y4YCHUEETO CBOMCTB.

Buviuucnenusn
— 110 YpaBHEHUSIM XUMHYIECKUX
peaKLui.

CIIpaBOYHBIE MaTepuabl
(mepuoauyde CKYyI CHCTEMY
XAMHUYCCKHUX DJISMEHTOB /] .
1 . Meunenecra, TaOIUILy
pacTBOpM MOCTH KHCIOT,
OCHOBAHWH U COJICH B BOJC,
IEKTPOXUMHUUECKUN psan
HanpsHKEHWH METaJIoB) .

6 Hcmons30BaTh pHu
BBITIOJITHEHUU y4eOHBIX
3alaHUii W B  IIpoliecce
HUCCIIeI0OBATEILCKOM

ACATCIIBbHOCTHU Hay4HO-
MOITY JISIPHY 1O auTeparypy
XUMHYECKOTO COJepKaHusl,

cIpaBod HBIE MaTEepHAIIBI,
pecypcol HTEpHETA

Tema 6. O0mas
XapaKTepHCTUKA
XHMHMYECKHUX 3JIeMEeHTOB
IVA-rpynnsl.

Yriepoa u KpeMHUH, U
UX COeIMHEeHMSI

(8w

Yraepon,
MoauduKaIyH,
pacmpocTpaHeHHe B IIPUPOJIE,
(busuueckue u XUMHYESCKHE
CBOMCTBA.

Ancopbuusa.  Kpyroeopot
yriepoJaB MpHUpOJIE.

OKcuIbI yriaepona, ux
dbuznueckue

W XUMHYECKHE CBOMCTBa, MX
JeicTeue Ha >KUBBIE
OpraHMU3MBbl, IOJIydYeHHE

1 IpUMEHEHHE.

DKOJIOTHYECKHE poOIIeMEI,
CBSA3aHHBIE C OKCHIOM YTIJEpo-
na(IV); runoresa riI006aIbHOTO
MMOTEIUICHUS KJIMMaTa;
MMapHUKOBBIN ¢ DeKT.

YrojpHas KUCJIOTA U €€ COJIH, UX

aJTOTPOTHBIE

-O0BACHATDL oo1e
3aKOHOMEPHOCTH B
HU3MCHCHUHN CBOMCTB

snemMeHToB [VA-rpynmns! u
UX COENWHEHUU C yd&Tom
CTPOEHUSI UX aTOMOB.

-XapakTepHu3oBaTh

pusmueckue u
XUMHUYECKUEC CBOMCTBa
MPOCTHIX BCIIICCTB
yriuepoga U KpeEMHHUS U UX
COEeIMHEHUN (oxcumoB
yriepona, YroJabHOU
KHUCJIOTHI, KapOoOHaTOB,
OKcHuIa KpEeMHHS,
KPEMHHUEBOW KHCIIO ThI,

CHJINKATOB), CIIOCOOBI MX
MOJIyYeHUsI, TIPUMEHEHNE
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qy)KUM UzesiM, 0OPMIICHHBIM B

paborax JIPYTUX
HCCIIeIOBaTEINCH, HaBBIK
My OIMIHOTO BBICTYTUICHHS
nepen ayIuTopueH,
apryMEHTHPOBaHUS i
OTCTaMBaHUS  CBOCH  TOYKH
3pEHHS.
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(puszmdeckne W XUMHUYECKHE
CBOIICTBa, MOJy4YEeHUE u
NpUMEHEHUE. KauecTBenHas

peakuns Ha KapOOHAT-HOHEL.
Hcnons3oBanue kapOOHATOB
B OBITY, MequLHHE,
MIPOMBIIIJICHHOCTH,
CEJIbCKOM XO3sIiCTBE.

Ilepsonauanvrovie nonamus oo
Op2aHUYeCKUX 8eujecmeax Kax
o COeOUHeHUsx  yenepood:
ocobernnocmu cocmasa u
cmpoeHus. Tlonsmue o
ouono2uuecku BAIICHDBIX
gewecmeax. okcupax, Oeaxkax,
yenesooax. Mamepuanvroe
eouHcmeo opeanuveckux u
Heop2anuuecKux coeOuHeHUu.
KpemHuuii, ero ¢usnueckue
M XHMHYECKHE CBOMCTBA,
MOJTy4YCHUE U IPUMCHEHHUE B

3JIEKTPOHUKE.
CoequHeHuss  KpeMHHUS B
mpupoe. Oo6mue

npencTaBiIeHus: 00 OKcHunue
kpemHuA(IV) U kpeMHUEBOU
kuciiore. CuIUKaThI, ux
WCHOJIb30BaHWE B  OBITY,
MEeIUIMHE,
MIPOMBIIIIJICHHOCTH.
BaxHueiimyue CTpOUTENbHBIE
MaTepHabl: KepaMHKa,
CTEKJIO,  IIEMEHT, OETOH,
JKeJIe300€TOoH. [TpoGnemsr
0e301acHOr0 MCIIOJIb30BAHUS
CTPOUTEINILHBIX MaTEpUaJIOB B
MOBCEAHEBHOM KU3HU.

JdemoHcTpanuun

Mopgenu  KpUCTAIIHUYECKUX
peméTok anmasa, rpadura,
MOJICKYJIBI (pyssiepeHa.

U 3Ha4YCHHE B IIPUPOJC U
JKHU3HU YeJIOBEKa.

- Omnpenenars kapOoHAT H
CHJIMKaTHOHEI B pacTBOpE.

-  OOBSICHIATH CYHIIHOCTH
SKOJOTHYECKUX IIpoOIIeM,
CBSI3aHHBIX c

HaX0JCHUEM yTIJIEKUCIIOTO
rasa B OKpy’Karollei cpeJe.
-UnnroctpupoBath
B3aHMMOCBSI3b
HEOPraHU4eCKUX
COCIMHEHUN yriepoga "
OpPraHUYECKHUX BEIIECTB.

- IlnanupoBath u
OCYIISCTBIISITH Ha MPaKTHKE
XUMHUYECKHE IKCIEePUMEHTHI
OpPOBOIUTH HaAOJII0ICHMS,
nenaTth BBIBOJIBI o
pe3yibTaTaM dKCHEpHUMEHTA.
- CnemoBaTh  HOpaBUIIaM
Oe3onacHOM padoTsI B
JnabopaTopuy MpU HUCHOIB30-
BaHUU XUMHYECKOU IOCYBI
1 000pyIOBaHMUS.

- Hcnons30BaTh npu
BBITIOJTHCHUH y4eOHBIX
3aJaHAl TEKCTHI yY4cOHHKA,
CIIpaBOYHEIC MaTepHuabl
(ITepuoguyeckyro CHCTEMY
XUMHUYECKUX D3JIEMEHTOB /.
. MenneneeBa, Ttabauily
pacTBOpM MOCTH KHCJIOT,
OCHOBAHWM U COJICH B BOJE,
3JIEKTPOXMMHUUYECKUN  psif
HanpsHKESHUH METaJlIoB) .

- Hcnons3oBath nopu
BBITIOJIHEHU U YUEeOHBIX
3alaHUd W B IIpolecce
HCcCIeN0BaTENbCKOM
JeATEeIbHOCTHU Hay4HO-




AncopOrus PacTBOPEHHBIX
BEIIECCTB AKTUBHUPOBAaHHBIM
yriaém. IIporusoras.
Buneomarepuansl: cHIMKaTHas
HMPOMBIIIIEHHOCTD.

Monenu MOJIEKYJT
OpPraHUYeCKHUX BEIIECTB.

JlabopaTopHble M NMpaKTHYeCKHe
padoThI

Jlabopamopmuviu onvim:
KauecTBeHHast peaxkuus Ha
KapOOHa-HOH.

Ilpakmuyeckue pabomuwi:

Ne 4 . TlomydeHue YTJIEKHUCIOrO
raza. KauecTBeHHas peakmus Ha
KapOOHAT-UOH.

No5.Perrenne
DKCIIEPUMEHTAIbHBIX 33124 T10
Teme «HemeTamnsny.

Bbviuucnenusn
— TI0 YPaBHEHUSIM XUMUYECKUX
peaxkuui, eciau OJUH u3

peareHToB JaH B BHJIE BOJHOTO
pacTBOpa ¢ U3BECTHOU MAacCOBOM
TOJIEHN.

OOIYJIAPHYIO  JIUTEpPATypy
XHUMHUYECKOIO CoAep>KaHusl,
CIIpaBOYHbIE  MaTepHuallbl,
pecypcol MHTEpHETA

Pazne

1 3. Merauibl 1 ux coeaunenns (20 u)

Tema 7. O01me cBoiicTBa
METAJLJIOB
(49)

O6mas XapaKTepUCTHUKA
XUMHYECKUX DJIEMEHTOB —
METAJLZIOB Ha OCHOBAaHHUU HX
noJioxxeHus B Ilepunonnyeckoit
cucTeMe XUMUUYECKUX
DJIEMEHTOB

. U. MenaeneeBa u CTpOEHUS

atroMoB. CTpoeHHME  METaJUIOB.
Meramnyeckas CBSI3b u
MeTaJUTHIeCKast

KpHUCTAILTUYCCKAs peméTka.
DJIEKTPOXUMHUYECKUH psn

= PaCKpLIBaTL CMBICJI
n3yvdacMbIX MOHSITUH nu
IIPpUMCHATL DOTHU MNOHATUA
npu OIINCaHUUu CBOMCTB

BCIIICCTB Hu 170.4
peBpalleHUM.

- OOBSICHATH oO1me
3aKOHOMEPHOCTH B
HU3MEHCHHUU CBOMWCTB

3JIEMEHTOB METAJIJIOB U HX
COEeIMHEHUN C yu€ToMm
CTPOEHMUS UX aTOMOB.

- XapakTrepu3oBaTh
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- YCTaHOBJICHNE JJOBEPUTEIBHBIX
OTHOIICHUH MEXY
NelaroruieckuM paboOTHHKOM

U €ro 00yvaronmMucs,
CIOCOOCTBYIONINX MTO3UTHBHOMY
BOCIIPHUATHIO 06yanOIJ_U/IMI/ICH
TpeGoBaHuil 1 IPOCHO
MeIarOrMYeCcKOro pabOTHHKA,

IIPUBJICUCHUIO X BHUMaHUA




HanpsiKeHUil MeTtajuioB. duznye-
CKME ¥ XHMHYECKHE CBOMCTBA

MmertaninoB.  OO6mue CII0CO

OBl

MOoJIy4€HHsI METAJIJIOB. Ilonsitue o

KOPPO3UH METAJUIOB U OCHOBH

bIC

CHOCOOBI 3aITUTH OT KOPPO3HUH.

CnaBsl (cTans, 4yTyH,
OIOPATIOMUHUM, OpoH3a), HX
TIpUMEHCHUE B OBITY u
MIPOMBIIIIJICHHOCTH.
JdemoHcTpanun
O3HakomiieHHe ¢ oOpasnaMu
METalJI0B W CIJABOB, WX
busuueckumu CBOMCTBaMH.
Monenu KPUCTAJLIINYECKUX
pemETOK METaIoB.
Buneomarepunansl: KOppo3us
METaJIJIOB .

JlabopaTopHble U

NpaKkTH4YecKue padboTbl
Jlabopamopnvle onvlmol:
O3HakoMiiIeHHEe C obpasnamu
CIIJIAaBOBMETAJIJIOB.
3aBHCUMOCTh CKOPOCTH
peakmuu  Merajuia ¢
KHUCIIOTOH OT TPHUPOIBI
MeTaa.

Boviuucnenusn
— IO YPaBHEHUSIM XUMHUYEC
peaxiuii, ecinu OIINH

KHNX
nus3

pearcHTOB COACPKUTIIPUMECHU

CTPOCHHE METAJIOB, OOIIIHE
(pusmgeckre M XUMHYCCKHE
CBOICTBa METAJLJIOB.

- XapakTtepu3zoBaTb 0OIIME

CTIOCOOBI MTOJTyYeHUS
METaJIJIOB.

- CnemoBaTh  mOpaBUIIaM
Oe3zonacHOM paboTsI B

11ab0paTopruM NP HCIONIB30-
BaHUM XHUMHUYECKOH ITOCY/IbI
1 000pyIOBaHUSL.

- Ilpou3BoauTh BBIYHCIICHUS
110 XUMUYECKUM YPaBHCHHSIM.
- Hcnons3oBaTh npu
BBITIOJTHEHU U YUEeOHBIX
3aJaHUNA TEKCTHl Y4YeOHHKA,
CIIpaBOYHEIE MaTepHuaIbl
(Ilepuonnyeckyo CHCTEMY
XUMHYECKHX 3JIeMeHTOB /I
. MenneneeBa, Ttabauily
pPacTBOPUMOCTH KHCIIOT,
OCHOBaHUN M COJICH B BOJE,
3JIEKTPOXUMHUUYECKUN  psify
HaNpsHKEHUM MEeTaJljIoB).

- Ucnionp3oBaTh nipn
BBITIOJITHEHUHM Y4YEOHBIX
3aJlaHUN U B IIpoliecce
HCCIIEIOBATEIIHCKOM
JIeATeIbHOCTH HAyYHO-
MOIYJIAPHYIO JIUTEPATYPy
XUMHYECKOT'O COASp KaHus,
CIIpaBOYHBIE MaTE€PHAIIBI,
pecypcel MHTEpHETA

Tema 8. Baskneiimue
METAJLJIBI U UX
COeIMHEeHUA

(16 u)

lenounsie

MCTAJJIBI.

Ilonoxenne B Ilepuoguueckoit
CHCTEME XMMHYECKHX 3JIEMEHTOB
H. U. MenneneeBa, crpoeHue
atomoB. Haxoxzaenue B npupone.

dusuyeckue u

XUMHYCCKUC

- OOBICHATH oO1me
3aKOHOMEPHOCTH B
HU3MEHEHUUN CBOICTB
3JIEMEHTOB  METaJIOB B

rpynnax u UX COeJMHEHUM ¢
Yy4ETOM CTpOEHUSI X
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K 00Cy’KaeMoii Ha ypoKe
nH(opManuK, aKTHBU3ALNHT UX
MI03HABATEJILHOM JSSTEILHOCTH;
- o0y KIeHNE 00YJaFOIIIXCs
coOoIaTh Ha YPOKe
OOIIEeTIPUHATHIC HOPMBI
HOBEJCHYS, IPaBHiIa OOIICHHS
CO CTapIINMH
(memaroruuecKuMu
paboTHHKaMHu)

U CBEPCTHHUKaAMHU
(oOyuaromMucs), MPUHIUTIBI
yUeOHOM TUCIUTUTAHBI

U CaMOOpTaHH3al1H;

- IPUBJICYCHUEC BHUMAHUS
00y4Jaronuxcs K IEHHOCTHOMY
ACIIEKTy U3Y4aeMBbIX

Ha YpOKax SBJICHUH,
OpraHu3alys ux paboTh ¢
HOJTy4aeMOM Ha ypoKe
COLMANTbHO 3HAYMMOI
nHpopmanmeii —
WHHUIMUPOBAHUE ee
00CykeHUsI, BBICKa3bIBAaHUS
00yJarOIUMHUCS CBOETO MHEHHS
IO ee TOBOY, BEIPaOOTKH

CBOETO K HEH OTHOIICHMUS;
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CBOMCTBa (Ha TIpUMeEpe HATPHUs

" KaJus). Oxcuabsl "
THAPOKCUIBI HATPpUs W KaJus.
ITpumenenue IIETOYHBIX

METAJIJIOB U UX COEIUHEHUM.
[HlemoyHo3eMenbHBIE METaJLIbI
MariMid M KajlabUUW, CTPOCHHUE
aTOMOB. Ilonoxenue B
Ilepuonunueckoi cucremMe
XUMHUYECKUX 3JjemMeHToB /[[. .
Menpaeneena.

Haxoxnenue B npupoae.
dusuyeckue W XUMHYECKHE
CBOMCTBA. Baskueiimmue
COCITMHECHHS Kanblus (OKCH/,
ruapokcun, conm). JKEcTKocTh
BOJBI I CLIOCOOBICE YCTpaHCHHUS.
Amromunuii. Ilomoxxenuwe B
Ilepuonnueckon CUCTEME
xuMudeckux siaemeHTtoB /. .
MenpeneeBa, CTpO€HHUE aToOMa.
Haxoxnenue B IIPUPOLE.
duzuyeckue U XUMHUYECKHE
CBOICTBa. AmdotepHbIe
CBOMCTBa OKCHJA U THAPOKCHUIA.
Kemezo. ITonoxxenue B
Ilepunonnueckoit cUCTEME
XUMHYECKUX DJIEMEHTOB

A. W. MenaeneeBa, cTpoeHHE
aroma. HaxoxJeHne B mpupoe.
dusnueckue W XHUMHUYECKHE
cBoiictBa. OKCUABL, TUAPOKCHUIBI
u conu xene3a(Il) u xxemneza(IIl).

JdemoHcTpanumn
Bszaumoelicteue HaTpus [¢
Bozou. OkpaluBaHue TJIaMEHH
WOHAMH HATPHUS U KaJUs .

OkpamuBanue MJIaMEeHHU
HOHAMH KaJIbIHs.
Bzaumoaelicterue OKcHJIa

KaJIbIIASA CBOJIOM.
Buneomarepuanisl: TOpPEHHUE

aTOMOB.
-XapakTepu3oBaTth

pusuueckue u XH-
MHYECKHUE CcBOIicTBa
MPOCTHIX BEIIECTB
METAJLJIOB Hu ux
COEIMHEHUN (oxcumos,
THOPOKCHIOB, coJieii),

CHOCOOBI WX TIOJyYCHHS,
NIpUMEHCHUE U 3HAaUCHHUE B

apupoe u SKU3HH
YeJIOBEKa.

- Pacmo3naBath ¢ MOMOIIBIO
Ka4yeCTBCHHBIX peakuuit

WOHBI MeTaJIoOB (MarHwus,
aJFOMUHUS, [TUHKA, Kelie3a,
MeIH).

- IInanuposats u
OCYIIECTBIISITh Ha HPAKTHKE
XUMHUYECKUEC
SKCIIEPUMEHTHI, IPOBOIUTH

HAOJIIOACHUSI, JienaTh
BBIBOJBI [0 pe3yjbTaram
IKCIIEPUMEHTA.

-CiienoBath npaBuIaM
Ge3onacHoOM paboTsI B
naboparopuu npu

HUCIIOJIb30BAaHNH XHUMHUYECKOM
OCyabl U 060pyAOBaHUS.

-IIpou3BOINTE BBIYUCICHUS
M0 XUMHUYECKUM yPaBHEHUSIM.

-BricTpauBarts
pa3BEépHYTbIE NHCbMEHHBIE
U yCTHBIE OTBETHI C OHNOPOH

Ha HHGOPMAITHIO U3
ygeOHMKa H CHOpPaBOYHBIX
MaTepuasos, rpaMOTHO

HUCIIOJIb30BaTh U3YYEHHBIN
NOHSATUUHBIN armaparkypca
XUMUH.

- UCTIOJIb30BAaHHE
BOCITUTATEIbHBIX BO3MOKHOCTEH
collepKaHus y4eOHOTO
IpeMETa Yepe3 IEMOHCTPALHIO
00yJaromuMcs IPIMEPOB
OTBETCTBCHHOTO, IPAKIAHCKOTO
TIOBE/ICHUS, IPOSIBICHUS
YETIOBEKOITIO0HS 1
JI00pOCEepACUHOCTH, Uepe3
1oZ00p COOTBETCTBYIOLINX
TEKCTOB ISl YTCHUsL, 3a/1a4 JUIst
pelieHust, NpoOJIEMHBIX
cuTyanuin

Ut OOCYXKICHUS B KJlacce;

- IPUMEHCHHUE Ha ypOKe
HWHTEPaKTUBHEIX ()OpM pabOTEHI ¢
00yJaIOIIUMUCS:
WHTEJIJIEKTYaIbHBIX U,
CTUMYJIMPYIOIINX
MIO3HABATEJIFHYI0 MOTHBALIHIO
oOyJaromuxcst; TUIaKTHIECKOTO
Tearpa, rjie nojy4eHHbIe Ha
YpOKe 3HaHUS OOBITPHIBAIOTCS

B TeaTPAJIbHbIX OCTAaHOBKAX;
JIUCKYCCH, KOTOPBIE IAI0T
00yJaromuMcst BO3MOXHOCTh
MIPHOOPECTH OMBIT BEICHUS

KOHCTPYKTHBHOT'O JUaJIOra,




JKeJIe3a BKUCJIIOPOJAC U XJIOpEC.

JlaGopaTopHbie U

NpaKTH4YecKHe padoThl

Jlabopamopnuie OnbIMblL:
O3nakoMileHHe ¢ oOpaslnamu

AJIFOMHWHUA U €Iro CIIJIaBOB.

AmpotepHbie CcBOHCTBa

TUAPOKCHUAATTFIOMUHHUSL.
KauecTBeHHble  peakuuu
Ha MOHBIXKEIIE3a.

Ilpaxkmuueckue pabomui:

Ne6. JKEcTKOCTL BOABI U METOBI

e€yCcTpaHEeHUs.

Ne7.Pemienne
AKCNEPUMEHTAIILHBIX 3a7a4 10
TeMe «MeTaniab».

Buviuucnenusn

— [0 YpaBHEHUSIM
XUMHYECCKUX peaknui,
€CIM OJAUH U3 pPEareHTOB
nau B U30bITKE HIn

COIEPKUT MIpHUMECH;
MacCOBOW [IOJIM BBIXOJA
MPOAyKTapeaKIuu

- Ucnons3oBaTh npu
BBIOJTHCHU U y4eOHBIX
3aaHUi U B IIpolEecce
HCCIIEA0OBATEIbCKOM

NESTCIILHOCTH Hay4YHO-
OOMYJSIPHYIO  JIUTEPATypPy
XHMHUYECKOTO COIEPKAHUS,
CIIpaBOYHBIC  MaTepHallbl,
pecypcel MHTEpHETA

IpYIIOBON pabOThI HITK PabOTHI
B IIapax, KOTOpBIC y4aT
00yJaromuxcst KOMaHTHON
paboTe U B3aMMOEHCTBHIO C
JIPYTHUMU 00yJaroIMUCS;

- BKJIIFOUCHHUE B YPOK HUTPOBBIX
IpoLeayp, KOTOPBIE TOMOTAIOT
MOJJIEPKATh MOTHBALUIO
00y4aromuxcs K MoJIy4eHHIo
3HAHUM, HAJTaKUBAHUIO
MO3UTHBHBIX MEXITNYHOCTHBIX
OTHOIIIEHHUH B KJIacce, IOMOTarT
YCTaHOBJICHUIO
J00poxenaTenbHoi aTMochepsbl
BO BpPEMS YPOKa;

- opraHmzanus medgcraa
MOTHBHPOBAHHBIX U
SpYIMPOBAHHBIX 00yJarOIIUXCS
HaJl UX HEYCIEBAIOIUMHU
OJTHOKJIACCHUKaMH, JJAfOIIero
00yJaromumMcst COIHaIbHO
3HAYUMBIHA OIBIT
COTPYJIHUYECTBA U B3aUMHOMN
TIOMOIIIH;

- MHUIMUPOBaHHE U MOJIEPIKKa
HCCIIEI0BATENIbCKON
JIESITENTBHOCTH ~ OOYJaIOIIIXCS

B paMKax pcajim3aluu HUMH




WHAWBUAYAJIbHBIX U T'PYIIIOBBIX

HCCIICAOBATCIIbCKUX  MTPOCKTOB,

4qTo IacTt oOygaromumcst
BO3MOKHOCTb nprobpectu
HaBbIK CaMOCTOSATEIHLHOTO
pelieHus TEOPETUYECKOI
IpoOIIeMEI, HaBBIK

TEHEPUPOBAHUA U O(POPMIICHHS
COOCTBEHHBIX  MJICH, HaBBIK
YBRXHUTEIBHOTO OTHOIIEHUS K

4y)KUM UzIesiM, 0OPMIICHHBIM B

paborax JPYTUX
HCCIeI0OBaTeNCH, HaBBIK
l'[y6J'II/I’-IHOFO BLICTyHJ'IeHI/ISI
nepen ayauTopuei,
apryMEHTHPOBaHUS i

OTCTanuBaHUA cBoei TOYKH

3pEHUsL.

Pazoen 4. Xumusa u okpyxycarowasn cpeda (3 u)

Tema 9. Bewyecmea u
Mamepuassl 8 HCU3HU
yeso08exka

Bw

Hosrlie
TEXHOJIOTHH.
MaTtepuaibl B
J)KM3HM  4eJIOBeKa.
370pPOBBE.
Be3onacHoe wHCIOJIB30BaHUE
BEIIECTB W  XHMHUYECKHUX
peakuuii B ObITY.
ITpuponHsie
YTJIEBOOPOJIOB (yrons,
OpUPOAHEIN ra3, HePTh),
MPOAYKTHI HMX TnepepaboTKH,

MaTepUalibl

BemecTBa
MOBCETHEBHO

Xumus

HNCTOYHUKHN

u
u
51
u

- XapakTepusoBaTb pOJIb
XUMUH B pa3 JUYHBIX chepax

eI TeIbHOCTH JIOAEH,
OCHOBHBIC BEIICCTBA nu
MaTe€pHuaibl, IPUMCHACMBIC B
KU3HHA COBPEMEHHOTO
YeJIOBEKA.

- OOBACHATH YCJIOBUS
Oe3omacHOTO

HCIIOJIb30BAaHUS BEIIECTB U
XHUMHYECKHUX  peakuuii B
OBITY.

https://educont.ru/

- YCTaHOBJIICHHE JIOBEPUTEIBHBIX
OTHOIICHUH MEXKITY
MeTarOrMYeCcKM PabOTHUKOM

1 ero 00yJaromuMucs,
CIOCOOCTBYIONINX MTO3UTHBHOMY
BOCHpI/ISITI/I}O O6yanOH_U/IMI/ICH
TpeGoBaHuil 1 IPOCHO

MeIarOrMYeCcKOro pabOTHHKA,




UX  poJb B OBITY u
MIPOMBIIIIJICHHOCTH.

OCHOBBI 9KOJIOTHYECKOH
rpaMOTHOCTH.  XUMHUYECKOE
3arpsi3HEHUE OKpYy’Karo I1eu
cpensl (mpenenpHO
JIOIyCTUMasi  KOHIEHTPAIUA
BemecTB — [1JIK).

Ponp xumuum B peuieHuu
SKOJIOTHYECKUXITPOOIEM

- Ananu3zupoBaTh u
KPUTHUYECKU OLICHUBATh
HHGOPMAIMIO O BIUSHUU
MIPOMBIIIIJIEHHOCTH,
CEIbCKOTO XO03sUCTBA,
TpaHcOmopTa W Jp. Ha
COCTOSIHME  OKpY>Karoleu
cpensl.

- YMeTh OKa3bpIBaTh MEPBYIO
NOMOIINb MPH XHUMHYECKHUX
0KOTrax U OTPABICHHUSAX.

- IlpuHumaTe y4dacTHe B
00CyXJIeHUU npooiem
XUMHUYECKOH M 3KOJIOruye-
CKOU HalpaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UIUI0 MO TmpoliieMe u
npenaiarathb BO3MOJKHBIE
OyTH €€ peleHusA

NPHUBJICYCHHIO HX BHUMAHUS
K 00Cy)KIaeMoi Ha ypOKe
nH(popMaLnK, aKTUBU3ALNHT UX
MO3HABATENHLHOMN ESITENbHOCTH;
- moOy>KIeHNE 00YJaFOIIIXCS
coOoaTh Ha YpOKe
OOIIEeTIPUHATHIC HOPMBI
MOBE/ICHHUS, TIPABUIIa OOLICHUS
CO CTapUINMH
(memaroruuecKuMHu
paboTHHKaMHU)

U CBEPCTHHUKaMHU
(oOyuaromMucs), MPUHIUTIBI
y4eOHOM TUCIUTUTAHBI

U CaMOOpTraHHU3aIIH;

- NPUBJICUYCHUE BHUMAHUS
00y4aroMXCsl K IEHHOCTHOMY
ACTIEKTY M3Yy4aeMbIX

HA ypOKax sIBIICHHH,
opraHu3aiys ux paboTsl ¢
MOJTy4aeMOi Ha ypOoKe
COLMaJIbHO 3HAYNMOM
nHpopmanmeii —
WHUIIUUPOBAHUE €€
06cy)KI[eHI/I$I, BBICKA3bIBAHUS
00yJarOIUMHUCS CBOETO MHEHHS
IO €€ TOBO/Y, BEIPaOOTKH

CBOETO K HEH OTHOIICHHUSA,




- UCTIOJIb30BAaHHE
BOCITUTATEIbHBIX BO3MOKHOCTEN
collepKaHus y4eOHOTO
IpeMETa Yepe3 IEMOHCTPALHIO
00yJaromuMcs IPIMEPOB
OTBETCTBCHHOTO, IPAKIAHCKOTO
TIOBE/ICHUS, IPOSIBICHUS
YETIOBEKOITIO0HS 1
JI00pOCEepACUHOCTH, Uepe3
1oZ00p COOTBETCTBYIOLINX
TEKCTOB ISl YTCHUsL, 3a/1a4 JUIst
peuieHust, NpoOJIEMHBIX
cuTyanuin

Ut OOCYXKICHUS B KJlacce;

- IPUMEHCHHUE Ha ypOKe
HWHTEPaKTUBHEIX ()OpM pabOTEHI ¢
00yJaIOIIUMUCS:
WHTEJIJIEKTYaIbHBIX U,
CTUMYJIMPYIOIINX
MIO3HABATEJIFHYI0 MOTHBALIHIO
oOyJaromuxcst; TUIaKTHIECKOTO
Tearpa, rjie nojy4eHHble Ha
YpOKe 3HaHUS OOBITPHIBAIOTCS

B TeaTPAJIbHbIX MOCTAHOBKAX;
JIUCKYCCH, KOTOPBIE IAI0T
00yJaromuMcst BO3MOXHOCTh
MIPHOOPECTH OMBIT BEICHUS

KOHCTPYKTHBHOT'O JUaJIOra,




IpYIIOBON pabOThI HITK PabOTHI
B IIapax, KOTOpBIC y4aT
00yJaromuxcst KOMaHTHON
paboTe U B3aMOACHCTBHIO C
JIPYTHUMU 00yJaroIMUCS;

- BKIIFOUCHHUE B YPOK HUTPOBBIX
IpoLeayp, KOTOPBIE TOMOTAIOT
MOJJIEPKATh MOTHBALUIO
00y4aromuxcs K MoJIy4eHHIo
3HAHUM, HAJTaKUBAHUIO
MO3UTHBHBIX MEXITNYHOCTHBIX
OTHOIIIEHHUH B KJIacce, IOMOTarT
YCTaHOBJICHUIO
J00poxenaTenbHoi aTMochepsbl
BO BpPEMSI YPOKa;

- opraHmzanus medgcraa
MOTHBHPOBAHHBIX U
SpYyIMPOBAHHBIX 00yYaromuXCs
HaJl UX HEYCIEBAIOIUMHU
OJTHOKJIACCHUKaMH, JJAfOIIero
00yJaromumMcst COIHaIbHO
3HAYUMBIHA OIBIT
COTPYJIHUYECTBA U B3aUMHOMN
TIOMOIIIH;

- MHUIMUPOBaHHE U MOJIEPIKKa
HCCIIEI0BATENIbCKON
JESTETPHOCTH ~ 00yJaronIixcs

B paMKax pcajim3aluu HUMH




WHAWBUAYAJIbHBIX U T'PYIIOBBIX

HCCIICAOBATCIIbCKUX  MTPOCKTOB,

4qTo IacTt oOygaromumcst
BO3MOKHOCTb nprobpectu
HaBbIK CaMOCTOSATEIHLHOTO
pelieHus TEOPETUYECKOI
IpoOIIeMEI, HaBBIK

TeHepUPOBaHHUs U O(POPMIICHHS
COOCTBEHHBIX  HWJCH,  HaBBIK
YBOKUTEIHHOTO OTHOIICHUSA K

4y)KUM UzIesiM, 0OPMIICHHBIM B

paborax JPYTUX
HCCIIeI0OBaTENCH, HaBBIK
l'[y6J'II/I'-IHOFO BLICTyHJ'IeHI/Iﬂ
nepen ayauTopuei,
apryMEHTHPOBaHUS i

OTCTanuBaHUA cBoei TOYKH

3pEHUsL.




		2023-06-25T23:09:19+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЛИЦЕЙ № 7 Г. ТОМСКА




