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IInanupyemMble pe3ybTaThl H3yYeHHUSs] Y1eOHOT0 NIpeaMeTa

IIpeameTHbIMu pe3yabTaTamu ocBoeHUss OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3zoBaHus SBISIOTCS:

(I)OpMI/IpOBaHI/IC NECpBOHAYAJIbHBIX CUCTEMATU3UPOBAHHBIX HpC,HCTaBJIeHI/Iﬁ 0 BCHICCTBAX, UX MMPCBPALLICHUAX U
IMPAKTUYCCKOM IIPUMCHCHHHU, OBJIAACHUC MMOHATUHHBIM amnrmnapaToM U CUMBOJIMYCCKUM SA3BIKOM XUMHH,

0CO3HaHHE O0BEKTHBHO 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMUSA,
XUMUYECKHUX MTPEBPAILCHUI OPraHMYECKUX U HEOPTraHUYECKUX BEILECTB KAK OCHOBBI MHOTHUX SIBJICHUI KUBOI
¥ HeXXUBOW IPUPOBI; YIIyOJIeHUE MPEICTABICHUH O MaTepUAIbHOM €IMHCTBE MUPA;

OBJIa/ICHUE OCHOBAMH XUMHUYECKOW I'PAaMOTHOCTH: CITIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OIICHUBATH
YKU3HEHHBIE CUTYAallUU, CBSI3aHHbIE C XMMHEH, HaBbIKaMi 0€3011acCHOT0 OOpallleHHsI ¢ BEIECTBaMH,
UCIIOJIb3YEMBIMHU B ITOBCETHEBHOM JKM3HU; YMEHUEM aHAJIU3UPOBAThH U IUIAHUPOBATH IKOJIOTHYECKU
Oe30MacHoOe MOBEJCHHUE B LIETISX COEPEKEHUS 30POBbS H OKPY KaIOIIEH cpebl;

dbopMupOBaHUE YMEHUI yCTaHABIUBATh CBS3U MEXKAY peaibHO HAOII0IaeMbIMU XUMHUUYECKIUMHU SIBICHUSAMU U
IpoIecCaMy, TPOUCXOISIIMMU B MEKPOMHPE, O0BSICHATH IPUIMHBI MHOTO00Pa3Msl BEIIECTB, 3aBUCUMOCTD UX
CBOMCTB OT COCTaBa U CTPOCHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHUS BEUIECTB OT UX CBOMCTB;

IPUOOPETEHNS OIbITAa UCIOJIb30BAHUS PA3IMUHBIX METOJ0B U3YUYEHHS BEIIECTB; HA0II0IEHUS 32 UX
MIPEBPAILCHUSMU IPU MPOBEACHUN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB € UCIIOJIb30BaHUEM

J1a00paTOpPHOTo 00OPYAOBaHMUS U TPUOOPOB;

YMCHHUEC OKAa3bIBATh IICPBYIO ITIOMOIB IIPHU OTPABJIICHHUAX, OKOraX U ApyIrux TpaBMax, CBA3aHHBIX C
BCIICCTBaAMU U Ha60paTOpHBIM O60py,I[OBaHI/IeM;

OBJIa/IEHUE NTpHEMaMu pabOThI ¢ HH(pOpMAIHEH XUMUYECKOT0 COJIepKaHMsl, IPEJCTaBICHHOH B pa3HO Gopme
(B BUzE TeKcTa, PopMyJ, rpagKOB, TAOIMYHBIX AAHHBIX, CXeM, ¢poTorpaduii u p.)

CO3J1aHME OCHOBBI AJ1s1 (POPMHUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIITyOIEHUI0 XUMUYECKUX 3HAHUHN U
BbIOOpA XUMHH KaK IPOGUIBHOIO IpeIMeTa MPHU MePeXoie Ha CTYNEHb CpeIHEro (MOJIHOro) 00IIero

O6pa3OBaHI/I$I, a B JaJIbHEHIIIEM U B KAYECTBE C(l)epLI CBOC HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH,

q)OpMI/IpOBaHI/Ie HpeZ[CTaBHCHHﬁ 0 3HAYCHHHU XUMHUYECKON HAYKH B pCIICHNUU COBPEMCHHBIX 3KOJIOTHYCCKUX
HpO6J’ICM, B TOM YHCJIC B MPECAOTBPAICHUN TEXHOICHHBIX U 9KOJIOTMYCCKUX KaTaCTpO(b.

BbInyCKHUK HAYYHTCS:

* OCHOBaM peajn3alliy MPOEKTHO-UCCIEI0BATENbCKON NeATEIbHOCTH;

* IPOBOJUTH HAOIIOJCHHUE U DKCIIEPUMEHT O]l PyKOBOJICTBOM YUHTEIIS;

* OCYIIECTBIISITh PaCIIMPEHHBIA TOUCK MH(OPMAIIMK C UCTIOIB30BAaHUEM pecypcoB OnbmmoTek u MHTEepHETA;
* CO3/1aBaTh ¥ PEOOPA30BBIBATH MOJIETH U CXEMBI JUIsl pEIICHUS 3a/1a4;

* OCYHIECTBIISITH BEIOOP Hanbosee 3pGeKTUBHBIX CITIOCOO0B PEIICHHS 3a71a4 B 3aBUCHIMOCTH OT KOHKPETHBIX
YCIJIOBHI;

¢ 1aBaThb ONPCACICHUC ITOHATHUAM,



¢ YCTaHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U;
¢ OCYHIECTBJIATH JIOTHYCCKYIO OIIEPAIMIO YCTAHOBJICHUA POJOBUI0BBIX 0THOI.H€HI/II>1, OIr'paHUYCHUC ITOHATHUSA,

* 0000111aTh MOHATHSI — OCYLIECTBIIATH JOTMUECKYIO OTEpaIMIO EPEX0/Ia OT BUIOBBIX MPU3HAKOB K
POIOBOMY TIOHSITHIO, OT IMOHSTHS C MEHBITUM 00BEMOM K IOHSITHIO C OOJBIIIM 00BEMOM;

* OCYIIECTBIIATh CPAaBHEHHE, CEPUALIMIO U KIACCUPUKALIUIO, CAMOCTOSATEIBHO BHIOUPAsi OCHOBAHMS U
KPUTEPUU JJI1 YKA3aHHBIX JJOTUYECKUX OIEPaLlAi;

* CTPOUTH KIACCHU(PUKAIIUIO HA OCHOBE IMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUA);

* CTPOUTBH JIOTMUECKOE PaCCy’KICHHUE, BKIIIOUAIOIIEE YCTAHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX CBSA3EH;
* OOBSICHATD SBJICHUS, IIPOLIECCHI, CBSI3U M OTHOILIEHUS, BBISBIIIEMbIE B X0JI€ UCCIICOBAHNUS;

* OCHOBAM 03HAKOMHUTEJIBHOT0, U3yYaIOIIEro, yCBaUBAIOIIETO U TOMCKOBOTO YTCHUS;

¢ CTPYKTYPUPOBATH TCKCThI, BKIIKOYASA YMCHHUEC BBIACIIATH I'NIABHOC U BTOPOCTCIICHHOC, INTaBHYIO HICH0 TCKCTA,
BBICTPAaNBaTh NOCICAOBATCIBHOCTE OITMCHIBACMBIX CO6I)ITI/II71;

* paboTaTh ¢ MeTad)opaMu — MOHUMAThH NIEPEHOCHBIN CMBICI BBIPAKEHUN, TOHUMATh U YIIOTPEOIATH 000pOTHI
peuu, MOCTPOEHHBIE HAa CKPBHITOM YITO100I€HNHN, 00pa3HOM COJIMIKEHUH CIIOB.

* MCIIOJIB30BATh PA3TUYHBIC TPUEMBI TTOMCKa HHPOpMauu B IHTepHETE, TOMCKOBBIE CEPBHCHI, CTPOUTD
3aIrpockl AJ1s TOMCKa MH(OPMAIMK U aHAIU3UPOBATh PE3yJIbTaThl IOUCKA,;

* MCII0JIB30BATh MPUEMBI TOMCKA HH(OPMAILIMK HA TIEPCOHATIEHOM KOMITbIOTEPE, B UH(POPMAIIMOHHOM cperie
yUpEXJIEHUS U B 00pa30BaTEIbHOM IIPOCTPAHCTBE;

* HCIIOJIB30BATh pa3INyHble OMOIMOTEUHBIE, B TOM YHCIIE JIEKTPOHHBIE, KAaTaJOTH ISl TOUCKa HEOOXOIMMBIX
KHWT;

¢ UCKAaThb I/IH(l)OpMaIII/IIO B Pa3JIMYHBIX 0azax JaHHBIX, CO31aBaTh M 3aI10JIHATH 0a3nl JaHHBIX, B YaCTHOCTU
HCIIOJIB30BAaTh PA3JIMYHBIC OIIPEACIINTCIIN,

* (hopmupoBaTh cOOCTBEHHOE MH(OPMAIIMIOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MAIOK U pa3MeliaTh B
HUX HY>KHbIE HHQOPMAaIIMOHHbIE HCTOYHUKH, pa3MeliaTh HHpopMmaluio B IHTepHere.

* IJITAHUPOBATH U BBITIOJIHATH yUeOHOE UCCIIEIOBAHUE U YUEOHBIN MPOEKT, UCIONb3YsI 000pYI0BaHHE, MOJIEIH,
METO/Ibl U IPUEMBI, aJIEKBaTHBIC UCCIEAYEeMOM TTpoleme;

* BRIOUpATh U UCIOJIb30BaTh METO/IbI, pEJIEBAHTHHIE pPacCMAaTPUBAEMON MPoOIIeME;

¢ pacCiio3HaBaTb U CTABUTHb BOIIPOCHI, OTBETHI HA KOTOPBIC MOT'YT OBITE IMOJIY4YCHBI HYTéM HAay4HOT'O
HUCCIICA0BaHUs, OT6I/IpaTB aJICKBAaTHBIC MCTOAbI UCCIICAOBAHMA, (I)OpMy.HI/IpOBaTB BBITCKAOIINUEC U3
HCCICO0BaHUs BBIBOAbBI,

¢ UCIIOJIb30BAaTh TaKMC MAaTCMATHYCCKHUEC METOAbI U HpI/IéMBI, KakKk a6CTpaKI_II/I$I n uacajin3anusd,
JA0Ka3aTeJIbCTBO, J0KA3aTCILCTBO OT IPOTHUBHOI'0O, JOKA3aTCJIbCTBO 110 aHAJIOTUH, OIIPOBECPKCHUC,
KOHTPIPUMEP, MHAYKTHUBHBIC U ACAYKTHBHBIC PACCYKICHHUA, ITIOCTPOCHNUEC U UCITIOJIHCHUC AJITOPpUTMA,



¢ UCII0JIb30BaTh TAKUC €CTCCTBECHHO-HAYYHBIC METOJAbI U HpI/IéMH, KakKk Ha6J'IIOI[eHI/Ie, IIOCTaHOBKa HpO6J’I€MBI,
BBIIBHXKCHHEC <<XOpOI.H€ﬁ THIIOTE3LI», SKCIICPUMCHT, MOACIIMPOBAHUC, UCITOJIB30BAHUC MATCMATUUICCKUX
MOI[CJ'IC?I, TEOPECTUUCCKOC O6OCHOBaHI/Ie, YCTAaHOBJICHHUE I'PaAHUL] IPUMECHUMOCTH MO,Z[CJ'II/I/TGOPI/II/I;

¢ UCII0JIb30BaTh HEKOTOPBIC METOABI ITOJIYUCHUA 3HaHPII>i, XapaKTCPHBIC IJIA COUATIbHBIX U UCTOPHUYCCKUX
HAYyK: IOCTaHOBKa Hp06JIeMBI, OITPOCHI, ONTMCAHUC, CPABHUTCIIBHOC UCTOPHUICCKOC OIMMUCAHUC, O6’b$ICHCHI/Ie,
HCIIOJIB30BAHUE CTATUCTHYCCKUX JAaHHBIX, HHTCPIIPECTALUA (baKTOB;

* SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOKO TOYKY 3PEHHsI, HCIIOIb30BATh S3bIKOBBIC CPE/ICTBA, a/ICKBATHBIC
obcyxaaemMol mpoodiieme;

¢ OTJIM4YaThb (baKTI)I oT CY)I(,Z[CHHI;'I, MHEHUH 1 OLICHOK, KPUTHYECKHN OTHOCHUTHCA K CYXKACHUAM, MHCHUAM,
OLICHKaM, pCKOHCTPYHUPOBATh UX OCHOBAHMA,

¢ BUICTh U KOMMCHTHPOBATH CBA3b HAYYHOI'O 3HAHUSA U ICHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX Cy)KlleHI/Iﬁ npu
IMOJIYYCHHH, paCIIPOCTPaHCHHUU U IIPUMEHCHUN HAYUYHOI'O 3HaHU.

* OIMCHIBATh CBOMCTBA TBépI[LIX, KHNIOKUX, ra3006p8.3HBIX BCIIECTB, BBIACIIAA UX CYHICCTBCHHBIC IIPU3HAKU

® XapaKTCpPU30BaTh BCUICCTBA 110 COCTABY, CTPOCHUIO U CBOI\/JICTBaM, YCTaHaBJIMBATb NPUYUHHO-CJICICTBCHHDBIC
CBAA3U MCXKIY JaHHBIMU XAPAKTCPHUCTUKaMHU BCIICCTBA,

¢ paCKpbIBaTb CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSITHH «aToOM», «KMOJICKYJIa», «XMUMHUYECKHUI JJICMCHT»,
«IIPOCTOC BCUIECCTBO», «CIOKHOC BCUICCTBO», «BAJICHTHOCTBL), UCII0JIb3Ys 3HAKOBYIO CUCTEMY XNMUU,

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TTOMOIIBI0 XUMUYECKUX (POPMYII M CYIITHOCTH XUMHUYECKUX
peaKuuil C IOMOIIBIO XMMUYECKUX YPaBHEHUM;

¢ BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, @ TAKKEC MAaCCOBYIO J0OJIIO
XUMHUYCCKOI'O 3JICMCHTA B COCAUMHCHUAX JIJISI OLICHKH UX HpaKTI/I‘{eCKOI\/’I 3HAYNUMOCTH,

¢ CPaBHUBATH 11O COCTAaBy OKCHUbI, OCHOBAHUS, KUCJIOTBI, COJIU;
® KJ'IaCCI/I(l)I/II_II/IpOBaTL OKCHUJIbI U OCHOBAHMUA I10 CBOI’ICTB&M, KHCJIOTBI U COJIX IO COCTAaBY,

* ONIMCBIBATh COCTaB, CBOIMCTBA U 3HaU€HUE (B MPUPOJAE U MPAKTUUECKOMN AEATEIbHOCTU YEJIOBEKa) MPOCTHIX
BEIIECTB — KUCJIOPOJa U BOJOPOAA;

¢ 1aBaTb CPABHUTCIIbHYIO XaPAKTCPUCTHUKY XUMHUYCCKUX IJICMCHTOB U BaKHEHIIINX COG,[[HHCHHI’I
€CTECTBEHHBIX CEMEHUCTB IICJTOYHBIX METAJIJIOB U I'aJIOI'CHOB,

* MI0JIL30BATHCS JIAOOPATOPHBIM O0OPYAOBAaHUEM U XUMHYECKOU MOCYI0M;

* IPOBOJIUTH HECJIOKHbIE XMMUYECKHE OTBITHI U HAOIIOACHUS 32 H3MEHEHUSIMU CBOMCTB BELIECTB B Ipoliecce
UX MpeBpalleHuil; coOII01aTh IpaBuia TEXHUKH 0€30MacHOCTH NP MPOBEACHUH HA0II0IEHUH U ONBITOB;

® pa3ian4aTb SKCIICPUMCHTAJIbHO KUCIIOTEI U H_[é.]'IOLII/I, IOJIB3YACh MHAUKATOpaMu, OCO3HABAaTh H€O6XOJII/IMOCTI)
CO6J'IIOI[CHI/I$I MCp 0e30IMacHOCTH npu 06paH_IeHI/II/I C KHCJIOTaMM U IICJII0YaMU.

® OpCACIATh NPUHAIJICIKHOCTh HCOPIraHNYCCKUX BCHICCTB K OTHOMY U3 U3YUYCHHBIX KJIaCCOB/ rpynii: MCTaJUIbI
N HEMECTAJIJIBI, OKCHbI, OCHOBAHHUs, KUCJIOTHI, COJIH,



* COCTaBIJIATH (POPMYJIBI BEUIECTB 110 UX HA3BAHUSIM;

* ONPEIENSATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS YJIEMEHTOB B BEIIECTBAX;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

*0CO3HaBaTh 3HAUYCHUE TEOPETUUECKUX 3HAHUH JJI MPAKTUUECKOU JIeATeTbHOCTH YEJIOBEKa;
* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOTO aHAIN3a;

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOI[H‘ICCKOfI CHUCTCMBI XUMHNYCCKHX 3JICMCHTOB AJIA 00BSICHEHHMS
" OpCABUACHUA CBOICTB KOHKPECTHBIX BCHICCTB,

* pa3BUBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPECTBOM YIiyOJIeHus 3HaHUH 00 HCTOPUH
CTaHOBJICHUS! XUMUYECKOM HayKH, €€ OCHOBHBIX IIOHATUH, IEPUOIUIECKOIO 3aKOHA KAK OJJHOTO U3
BAKHEUIINX 3aKOHOB ITPUPO/IBL, & TAKIKE O COBPEMEHHBIX JJOCTUKEHUAX HAYKU U TCXHUKHU.

¢ COCTABJIATH MOJICKYJIAPHBIC W ITOJHBIC HOHHBIC YPAaBHCHUS 110 COKpaHIéHHI)IM HOHHBIM YPAaBHCHUSM;

* IPUBOJUTH MPUMEPHI PEAKIUI, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY OCHOBHBIMU
KJIaCCaMU HEOPTraHUYECKHUX BEILECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PAa3IMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUECKON
peakuuy;

¢ IPOTHO3UPOBATH PE3YyJIbTATHI BOSI[CIZCTBPIH Ppa3IMYHbIX (baKTOPOB Ha CMCIHICHUC XUMHUYCCKOI'O paBHOBCCHA.
¢ IPOrHO3HUPOBATH XUMHYCCKHEC CBOMCTBa BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHMUA,

® IIPOTHO3UPOBATH CII0OCOOHOCTH BCIICCTBA NPOABJIATHL OKHCIIUTCIBHBIC NI BOCCTAHOBUTCIIBHBIC CBOICTBA C
y‘léTOM CTEIIEHEW OKUCIICHUS 9JICMCHTOB, BXOJAIIUX B €T0 COCTAB,

¢ BbIABJISITh CYHICCTBOBAHHUC T€HETUYECKOM B3aMMOCBSI3HU MCIKAY BCIICCTBAMU B pAAY: IIPOCTOC BCIICCTBO —
OKCHU A — 'MAPOKCHI — COJIb,

* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

¢ IpUBOJAUTH ITPUMCPHBI ypaBHeHI/Iﬁ peaKI.IHfI, JIC)KalUX B OCHOBE IIPOMBIIJIICHHBIX CII0c000B IMOJTYy4YCHHU A
aMMMakKa, cepH0171 KHCJIOThI, YyT'YHaA U CTaJIA;

¢ OIIUCBIBATH (1)H3H‘I€CKI/I€ U XUMHUYCCKUC MMPOUECCHI, ABJIIOIHUECA YaCThIO KPYTrOBOPOTA BEIICCTB B IPUPOJIL;

® OpraHru30BbIBATh, IPOBOAUTE YUCHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHNUIO CBOICTB BCIICCTB, HMCIOIIINX
BAKHOC NPAKTHYCCKOC 3HAUCHUC.

* TPaMOTHO 00paIaThCs C BENIECTBAMH B ITOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIO/IEHNUS TIPABUII IKOJIOTUYECKU O€30I1aCHOTO MOBEACHHS B OKPY KoL
MIPUPOJHOM Cpelie;

* IOHUMATh CMBICI U HEOOXOAUMOCTh COOJIIOICHUS IPEANMCAHUM, TPe/IaraéMbIX B UHCTPYKIUAX MO
HCIIOJIb30BaHUIO JIEKAPCTB, CPECTB OBITOBOM XUMHUHU U JP.;



¢ MCIIOJIb30BAaTh HpI/IO6peTéHHHe KIIFOYCBBIC KOMIIECTCHTHOCTHU IIPHU BBIIIOJIHCHUH UCCIIEA0BATCIILCKHUX
IMPOCKTOB 10 U3YYCHUIO CBOfICTB, CII0CO00B MOJIYUCHHUA U PACTIO3HABAHUA BCUICCTB,

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEACTBA YCTHOM U MUCbMEHHON
KOMMYHHKAIIH NIPU paboTe C TeKCTaMU y4eOHUKA U IONOJHUTENbHOM TUTepaTypoil, CipaBOYHBIMU
TaOJIUIIaAMU, IPOSBIISATH TOTOBHOCTH K YBOKEHUIO HHOM TOUKU 3pEHHUS TIPU 00CYKIICHHH PE3YIIbTaTOB
BBIMIOJTHEHHON palboThI;

* 00BbEKTHBHO OLICHUBATh HH(OPMALIHIO O BEIIECTBAX U XMMHUUECKHUX MPOIeccax, KPUTUUECKH OTHOCUTBCS K
IICEBJIOHAYYHOM MH(POPMALIUU, HEJOOPOCOBECTHOM peKiIaMe, KacarolIelcsl UCTIONb30BaHUs Pa3IMYHbIX
BEIIIECTB.

MeTanpeaMeTHBIMH PE3yJIbTaTAMU OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHus SBISIOTCS:

OBJIaICHHUEC HAaBbIKaMH CaMOCTOATCIIBHOI'O HpI/IO6p€TCHI/I$I HOBBIX 3HaHI/II71, opraHuzalun yqe6H0171
ACATCIIbHOCTH, ITIOUCKA CPCACTB eé OCYHICCTBJICHUA,

yMEHHUE TJIaHUPOBATh IYTH JOCTHXKECHUS 11€JIel HA OCHOBE CAMOCTOSITEILHOTO aHAIN3a YCIIOBUM U CPEICTB UX
TOCTHKEHHUS, BBIIICNIATH AIbTePHATHUBHBIE CIIOCOOBI TIOCTHXKEHUS 1IENIU U BBIOMpaTh Hanbomee 3(hPpekTUBHBIN
Croco0, OCYIIECTBIIATH TO3HABATEIIbHYIO pe(DJIEKCHIO B OTHOIICHUU JEHCTBUMN 110 PEIICHUIO YUYEOHBIX 1
MO3HABATEJIbHBIX 33]1a4.

yMEHHEe MOHUMAaTh Mpo0JIeMy, CTABUTh BOIIPOCHI, BEIIBUTATh THIIOTE3Y, JaBaTh OMPEeICHIE MOHATHIM,
KJIACCHU(UITUPOBATh, CTPYKTYPHUPOBATH MaTepUaIL, IPOBOJIUTH YKCIIEPHUMEHTHI, apTyMEHTHPOBATh
COOCTBEHHYIO MO3UIINIO, (POPMYITHPOBATH BHIBOABI U 3aKIIOUYCHHUS;

YMEHUE COOTHOCUTB CBOU JEHCTBHUS C INIAHUPYEMBIMU PE3yIbTaTaMU, OCYLIECTBIIATE KOHTPOJIb CBOEH
JESITENIbBHOCTH B MPOLIECCE TOCTHXKEHUS Pe3yJIbTaTa, ONPEAeNsITh CIIOCOOBI JEMCTBHI B paMKax
IPEeUIOKEHHBIX YCIOBUH M TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JIEMCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTyalnuen;

(dbopMHpOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIOIb30BAHUS MHCTPYMEHTOB M TEXHUYECKUX
cpeacTB MHPOPMAIIMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB U IPOIPaMMHOr0 O0ecTieueHus1) KaK
MHCTPYMEHTAJIBHO OCHOBBI PAa3BUTUSI KOMMYHHUKATUBHBIX U MTO3HABATENIBbHBIX YHUBEPCAIbHBIX YUEOHBIX
JIEHCTBHIA,

YMCHHUEC CO3aaBaThb, IPUMCHATL U Hp606paBOBBIBaTI) 3HAaKW U CUMBOJIbI, MOACIIN U CXEMBI IJId PCIICHUA
y‘le6HBIX M IIO3HABAaTCJIbHBIX 3a1a4,

YMEHHUE U3BJIEKaTh NHPOPMAIIUIO U3 Pa3IMUHBIX HCTOYHUKOB (BKJIIOYAs CPEICTBA MAaCCOBON MH(OpMAIUH,
KOMIAKT-AUCKH y4eOHOro Ha3HaueHus, pecypchbl IHTepHeTa), cBOOOIHO MOIb30BATHCS CIPABOYHOM
JUTEPaTypOil, B TOM YHUCIIE U Ha SJIEKTPOHHBIX HOCUTEINSAX, COOJII01aTh HOPMBI HH(OPMALIMOHHON
U30MpaTEeTbHOCTH, YTUKH;

YMEHHUE Ha MPAKTUKE MOJIb30BATHCS OCHOBHBIMH JIOTMYECKMMHU ITPUEMaMH, METO/1aMU HAOJII0IeHUS,
MOJIEJIUPOBaHUS, OOBSICHEHUS, PEeLIEHUs POoOJIeM, TPOTHO3UPOBAHUS U JIp.;



YMEHHUE OpPraHU30BbIBaTh CBOIO JKU3Hb B COOTBETCTBUH C MPEICTABICHUSIMHU O 310pOBOM 00pa3e XKU3HH,
npaBax U 0053aHHOCTSX T'PaKJaHUHA, LIEGHHOCTSAX OBITHS, KYJIBTYPhl U COIIMATBHOTO B3aUMOCHCTBUS;

YMEHHUE BBITIOJIHATH MO3HABATEIbHBIC U MPAKTUYECKUE 33/IaHUsI, B TOM YHCIIE IPOCKTHBHIE;

YMEHUE CaMOCTOSITEIIBHO U apTyMEHTUPOBAHHO OLIEHUBATh CBOM JICUCTBUS U IEUCTBUSA OJHOKIACCHUKOB,
coJiepKaTeIbHO 00OCHOBBIBAS MPAaBUILHOCTD WJIHM OIIMOOYHOCTH Pe3yJibTaTa U crocoda IeHCTBUS, aIeKBaTHO
OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (haKTUYECKOTo MU MPEAIoIaraéMoro pacxoia pecypcoB Ha
pELIeHUE 3a]a41, a TAK)KE CBOU BO3MOKHOCTH B JJOCTH)KEHHH LI€JIN ONPEIETICHHOMN CII0KHOCTH;

yMeHue paboTath B rpyIie — 3QpPEeKTHBHO COTPYIHIUYATH U B3aUMOJICHICTBOBATh HA OCHOBE KOOPIWHAIMU
pa3IMYHbIX MO3UIMH NP BEIPAOOTKE OOIIETO PEIIeHHs B COBMECTHOM JAEATEIbHOCTH; CIIylIaTh apTHEPA,
(dbopMyIHpOBaTH M APTYMEHTHUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAUBATh CBOIO MO3UIIHIO U
KOOPJIMHUPOBATH €€ C IO3ULUHU [TAPTHEPOB, B TOM YHCJIE B CUTyalluH CTOJIKHOBEHUSI NHTEPECOB; MMPOTYKTHUBHO
pa3peuatb KOH(QJIMKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UIUK BCEX €r0 YYaCTHUKOB, IIOMCKA U OLIEHKU
aIbTEpHATUBHBIX CIIOCOOOB pa3perieHust KOH(PIUKTOB.

Kpowme Toro, k MeTanpeaMeTHBIM pe3yibTaTaM OTHOCSITCS YHUBEpCAlIbHbIE crIoco0b!I AesitensHocth (YY),
KOTOpBIe (POPMHUPYIOTCS B IIKOJLHOM KypCe XMMHH U IIPUMEHSIOTCS KaK B paMKax 00pa3oBaTeIbHOTO
Ipoliecca, TaK U B peaJbHbIX )KU3HEHHBIX CUTyalUAX:

JInunoctHbie YY /12

OCO3HaHUe cebs Kak ujieHa 0011ecTBa Ha I100aJIbHOM, PErMOHAIbHOM U JIOKAIbHOM YPOBHSX (’KUTEIb
IUTaHEeThI 3eMJIsl, )KUTENIb KOHKPETHOI'O PErHOHA);

OCO3HAaHHUEC 3HAYUMOCTHU U O6H_IHOCTI/I r100aIbHBIX HpO6JICM YCJIIOBCUCCTBA,

OMOIIMOHAJIbHO-IICHHOCTHOC OTHOIICHUC K Oprx(aIOIHeﬁ cpeae, H606XOI[I/IMOCTI/I eé COXpaHCHHA U
PalOHAJIBHOI'O UCITIOJIL30BAHUA,

aTPUOTHU3M, JIFOOOBb K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOEH cTpaHe;

yBa)K€HHE K UCTOPHUHU, KYJIbTYpE, HALIMOHATIBHBIM OCOOCHHOCTSIM, TOJIEPAHTHOCTb.
Perynstusueie YY/I:

CIIOCOOHOCTH K CaMOCTOSITEIbHOMY ITPUOOPETEHUIO HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUN;
YMEHUs YIPaBJIATh CBOEH IIO3HABATEIBHOM AESITEIBHOCTHIO;

YMEHUE OpTaHNU30BbIBATH CBOIO JCSTEIBHOCTD;

OIPEIENATh €€ LENH U 3a1a4U;

BBIOMPATH CPE/ICTBA U IPUMEHATh UX Ha MPAKTUKE;

OLICHUBATbH JJOCTUTHYTBIE PE3YJIbTAThI.

ITo3naBarebHble YY/I:



dbopMupoBaHUE U pa3BUTHE MO CPEACTBAM XMMHUECKHX 3HAaHUHN MO3HABATEIbHBIX HHTEPECOB,
MHTEJJIEKTYyaJIbHBIX ¥ TBOPUYECKUX PE3YJIbTaTOB;

YMEHHUE BECTU CAMOCTOSTENbHBIN MOUCK, aHAIN3, 0TOOp nH(popManuu, e€ npeoOpa3oBaHue, COXpaHEHHE,
nepegavy M Mpe3eHTaluIo ¢ TOMOIIbIO TEXHUYECKUX CPEJICTB.

KommynukatuBubie YY /I:

CaMOCTOSITENIbHO OPraHU30BBIBATh Y4eOHOE B3aUMO/JICHCTBHE B TpyIIe (ONpeaeisaTh o0Iume ey,
pacnpeaensiTh Pojiu, JOroOBapuBaThCS APYT C APYTOM)

OOyudeHue XMMHH B OCHOBHOMH LIKOJIE I0JIKHO ObITh HAIIPABJIEHO HA JOCTHXKEHHE CIEAYIOUIMX JTUYHOCTHBIX
pe3yJbTaToB:

OBJIaJICHUE HA yPOBHE 00IIero 00pa3oBaHUs 3aKOHYCHHON CHCTEMON XUMUYECKIX 3HAHUW U YMECHUH,
HAaBBIKAMM MX IPUMEHEHHUSI B PA3JIMUHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHUEC ICHHOCTHU 3HAHWH 110 XMMHH KaK BaKHCHIIIETO KOMIIOHCHTA HaquOﬁ KapTUHBI MHpa,

c(OpMUPOBAHHOCTh YCTOMYUBBIX YCTAHOBOK COLMAIbHO-OTBETCTBEHHOT'O TIOBEJICHUS B OKPY KatoIlEel cpeae
— cpezie 00UTaHMsI BCETo )KUBOT'0, B TOM YHUCIIE U YEJIOBEKa.

Coaep:xanue yue0HOI0 npeamera
IloBTOpPEHNE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucrema Xumnueckux aemeHToB .M. MenzaeneeBa B cere
TEOPHH CTPOCHUS aTOMa.

XHMHYECKas CBA3b. CTpOGHI/Ie BelllecTBa. THIIBI KPpUCTAJTINYCCKUX PCIICTOK.

XVMHYeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIeCTB. PacueThl 1o XUMUYECKUM
YPaBHEHUSIM.

Jemoncrpanuu. Tabauna «Busl cszeit». Tabnuna « TUIBI KpUCTAIUTMYECKUX PEIIETOK

Tema 1. Knaccudgukanust XuMuueckux peakuui (6 1)

TemoBoii 3 pexT xumuueckoi peakiuu. TepMOXUMHUECKUE YPAaBHEHUS, pacUeThl 10 HUM.

CKOpOCTh XMMHUYECKUX PEaKINi. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIIMHA OT pa3IMYHbIX YCIOBHI: OT
IIPUPOJBI pearupyOIIUX BEUIECTB, IUIOAAN IIOBEPXHOCTH CONIPUKOCHOBEHHU S, KOHLICHTPALIMKA PEarupyroImx
BELIECTB, TEMIIEPATYPBI, KaTAIN3aTOPa. XMMHUYECKOE PABHOBECHUE, YCIIOBHA €ro CMelleHus. Penenne 3anad.

JdemoHcTpauuu.

JleMoHCTpa1ysi ONbITOB, BBISICHSIOIIUX 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKIU OT pa3IunyHbIX
(dhakTopoB.

Ta6muipl «O0paTuMbIe peakIuny», K XHMHYECKOe paBHOBECHE», « CKOPOCTh XUMHUYECKOW PEaKITum.

Pacuernrie 3amaun.



PacueTsl Mo TepMOXUMUYECKUM YPaBHCHUSIM.

Tema 2. JaekTpojuTudeckas quccouuanus (74)

DIIEKTPOIHUTHI U HEAIEKTPOIUTHI. DIICKTPOIUTHYECKAs JUCCOIMAIINS BEIIECTB B BOJHBIX pacTBOpax. MoHBHI.
Kartuons! u annonsl. ['uapatnas Teopust paCTBOPOB. DIEKTPOIUTHUECKAS TUCCOIUAIMS KUCIIOT, IeJouel U
cosieid. Citabblie ¥ CHIIbHBIE DJICKTPOIUTHL. CTETICHb AUCCOLUAIINH. Peakiiuu nonHoro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakiini. OKUCIUTEIb, BOCCTAHOBUTENb. [ UIpon3 coeil.

I[eMOHCTpaIlI/II/I. HcneiTanue pacTBOPOB BEIIECTB HA SJICKTPUYCCKYIO IIPOBOAUMOCTD. ,HBI/I)KCHI/IC HOHOB B
SJICKTPHUYCCKOM I10JIC.

JlaGopaTopHble onbITHI. Peakiiun oOMeHa MeX 1y pacTBOpaMH JIEKTPOIUTOB.

IIpakTyeckas padora. PenieHne sKcriepuMEHTaIbHBIX 334a4 110 TeME «DJIEKTPOJIUTHIECKAS]
JMCCOLIMALIUS.

Tema 3. I'asiorenni(5 4)

ITonoxxenue raaIoreHoB B Hepnozmqecxoﬁ CUCTCMC U CTPOCHUC NX ATOMOB. Du3nUeCKre M XUMUUCCKIE
CBOMCTBA raJIOTE€HOB.

CpaBHuTENbHAsA XapaKTEPUCTHUKA rajoreHoB. IIpuMeHeHne raaoreHos.

Xnoposogopoa. Ilonyuenue. ®usznueckue cBoiictBa. CossiHast KUCIOTa U €€ COJIH.

I[IpakTuyeckas padora. [lonyueHue XJ10poBOJOPOAA U U3YUYECHHE €TO CBOMCTB.

Jemonctpanun. usnueckue cBoiicTBa ranoreHos. [loayueHnue Xx10poBoopo/ia U paCTBOPEHUE €T0 B BOJIE.
JlaGopaTopHble onbIThI. Pacrio3HaBaHUE COJITHONW KUCIIOTHI, XJIOPU0B, OPOMUIOB, MOANUIOB U MO/

Tema 4. Kuciopoa u cepa (6 1)

[TonosxeHne KUCI0poIa U CEphl B IEPUOANUECKON CUCTEME XMMHUYECKUX DJIEMEHTOB, CTPOEHUE UX aTOMOB.
AJIOTpOnus KUCIOPOJa — 030H.

Cepa. Anmotponusi cepbl. duznueckue U XuMudeckue cpoiictsa. Haxoxenue B mpupone. [lpumenenue
cepsl. Oxcnna cepri(1V). CepoBomopoiHas u cepHucTas KUCJIOTH 1 ux conu. Okcun cepri( V). CepHast
KHcIoTa U ee cod. OKUCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOMN KHCIOTHI.

ITonsaTue o CKOPOCTHU XUMHYCCKUX peaKuHﬁ. KaTaJ'II/I3aT0pBI.

JeMoHcTpanuu. AIOTPOIUS KUCIOPO/Ia U cepbl. 3HAKOMCTBO ¢ 00pa3liaMu MPUPOJHBIX CyIb()UIOB,
CyJb(aToB.

JlaGopaTopHsle onbIThI. PacriosHaBanue cynbhua-, cynbGur- u cyabpaT-uOHOB B pacTBOpPE

HpaKTH‘leCKaH paﬁoTa. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME ((KI/ICJ'IOpO,[[ " CCpar.



PacuerHble 3anaun. BorurcieHus 1o XMMHUYECKUM YPaBHEHHUSM PEaKIMil MacChl, KOJMYECTBA BELIECTBA WU
o0beMa 0 U3BECTHOM Macce, KOJIMYECTBY BEIECTBA WIIM 00BEMY OJHOTO U3 BCTYMAIOLINX HITU
MOJTyYaIOLUXCS B PEAKI[UU BEIIECTB.

Tema 5. Azot u dpocdop (8 9)

[Tonoxxenue azota u pocdopa B NEPUOAUUECKOI cUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHUE UX aTOMOB.
A30T, pU3NYECKUE U XUMUYECKHE CBOMCTBA, MOIyYCHHE U TpUMeHeHne. KpyroBopoT azora B mpupo/ie.
AMMuak. Ou3nyeckue 1 XUMUYECKHe CBOMCTBA aMMHaKa, rnoxydenue, npuMmenenue. Conu ammonus. OKCHIbI

azorta(ll) u (IV). A3otHas kucnora u ee coiii. OKUCIUTETbHbBIE CBOMCTBA A30THOM KUCIIOTHI.

®dochop. Amtorponus Gpocdopa. Puznueckune u XuMuueckre cBoictBa Gpocdopa. Okcua dochopa(V).
OptodocdopHast KUCIOTA U €€ COJH.

MunepanbHbie yI100peHusl.

Jemounctpanuu. [lonydyeHre aMMuaka u ero pactBopeHue B Boje. O3HakoMIICHHE ¢ 00pa3iaMu IPUPOTHBIX
HUTpPaATOB, pocdaToB.

JlabopaTopHble onbIThbl. B3anmoselicTBre coseit ammoHus co menoyaMu. O3HaKOMJIEHUE C a30THBIMU U
docopHbIMU yIOOPEHUSIMHU.

IIpakTn4yeckne padoThl

[Tomryuenue aMmmMuaka v U3y4eHHE €ro CBONCTB.

OnpeneneHne MUHEPAIbHBIX Y100PEHUH.

Tema 6. Yriepoa u kpemuuii (9 1)

ITomoxxenne yria€poaa U KpEMHUA B HepI/IOI[I/ILIGCKOI\/JI CUCTEMEC XUMHUYCCKUX DJICMCHTOB, CTPOCHHUE UX aTOMOB.
Yrnepon, amnoTponHsie Moaudukaiyu, Gusndeckue 1 XMMUYeCKUue CBOWCTBA yriepoia. YrapHblii ras,
CBOWCTBA M (PU3HOIOTUIECKOE JICHCTBHE HA OPTaHU3M. Y TJIEKHUCIIBIH ra3, yroJbHas KUCIOTa U €€ COJIH.
Kpyrosoport yriepoja B mpupo/e.

Kpemuuii. Oxcup kpemuus(IV). Kpemuueas kucnora u ee conu. Crekio. Llemenr.

JdemoncTpanun. Kpucraminyeckue penieTk aimasa u rpagura. 3HaKOMCTBO ¢ 00pa3amMu MpUpOIHBIX
KapOOHATOB U cHJIMKAaTOB. O3HAKOMJICHHE C pa3IMYHBIMU BUJIaMH TOIIMBa. O3HAaKOMIIEHHE C BUIaMU CTEKJIA.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE CO CBOMCTBaMU U B3aMMOIPEBPALLIEHUIMHU KapOOHATOB U
ruapokapOoHaTtoB. KadecTBeHHbIE peakliuy Ha KapOOHaT- U CHIIMKAT-HOHBI.

IIpakTnyeckas padora. [lonyuyenue okcuaa yriepona(IV) u usydenue ero cBoiicts. PacroznaBanue
KapOOHATOB.

Tema 7. O0mme cBoiicTBa metaslioB (134)

[TonoxxeHne METAIIOB B MEPUOJANYECKON CUCTEME XUMUUYECKUX deMeHToB /. . Menneneesa.
Merannuueckas cBA3b. PU3MUECKUE U XUMUUECKHE CBOMCTBA METAIUIOB. PsAT HanpsiKEHUN METaIOB.



[Tonsitue o metasmypruu. CriocoObl mosydeHust MeTayioB. CIiiaBhl (CTallb, YyTYH, TIOPATIOMUHHN, OpOH3a).
[Ipobnema 6e30TXOAHBIX TPOU3BOJICTB B METAJUTYPIrUH U OXpaHa OKPYXKArOIIEil cpebl.

IHlenounbie MeTaIbl. [[010KEHNE ETOYHBIX METAIUIOB B IEPUOJAUYECKON CUCTEME U CTPOEHUE ATOMOB.
Haxoxnaenue B npupojie. Pu3nyeckue 1 XuMuueckue cBoicTBa. [IpuMeHeHne menoyHbIX METaIOB U UX
COEIMHEHMI.

IIles104HO3eMeIbHBIE MeTaLIbI. [10/10KEHNE 111eT0YHO3EMENBHBIX METAJUIOB B IIEPUOANYECKON CUCTEME U
cTpoeHue aromoB. Haxoxnaenue B npupoje. Kanbuuii u ero coequaenus. KecTkocTs BOJbI U CIIOCOObI €€
yCTpaHEHHUS.

Anromunuii. [TonoxxeHue aqoOMUHUS B IEPUOJUYECKON CUCTEME U CTPOEHUE ero aTroma. Haxoxaenue B
npupojae. Du3nveckre U XUMHYECKHE CBOMCTBA amOMUHUSA. AM(POTEPHOCTh OKCHIA U THIPOKCHIA
ATFOMUHUSL.

Keaeso. [Tonoxenue xxene3a B IEPUOAUISCKON CHCTEME U CTPOCHHUE ero atoMa. HaxoxxieHue B mpupoe.
dusnyueckue U XUMHYECKHE CBOMCTBA keie3a. Oxcubl, ruapokcuanl u conu xene3a(ll) u sxeneza(Ill).

JeMoHcTpanuu. 3HaKOMCTBO ¢ 00Opa3laMu BaXKHEUIIUX COJIEH HATpus, Kaausl, IPUPOJHBIX COEIMHEHUN
KaJIbLUs, PylaMU JKelle3a, COSJUHEHUSAMH alIIOMUHUA. B3auMozeicTBre MIEOYHBIX, IEI0YHO3EMENIBHBIX
METAJUIOB U AJIIOMUHUSA C BOAOH. CiKUraHue xkele3a B KUCIOPOJIE U XJIOpe.

JlabopaTopHusble onbIThI. [lonydyeHne ruipokcuia alFOMUHIS U B3aUMOJICHCTBUE €T0 ¢ KUCTIOTaMU U
miesioyamu. [lomydenne rugpokcuaos xenesa(ll) u (I11) u B3anmonelcTBrE UX ¢ KUCIOTaMU U IIEJI0OYaMH.

IIpakTyeckue padoThl

Pemenue skcniepumeHTaNbHBIX 3a7a4 110 TeMe «ieMeHThl [A—IIIA-rpynn nepuoaudeckoi TadbauIbl
XUMHUYECKHUX 3JIEMEHTOBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEME «MeTtamiel 1 UX COCAUHCHUA) .

PacuerHnrnie 3aJavuum. BriuncieHus o XuMu4ecKuM YPaBHCHUAM MacCCHhI, o0BEMa WIN KOJIMYECTBA BCIICCTBA
OJTHOTO U3 TIPOJIYKTOB PEAKIINU 10 MacCe MCXOHOTO BEIIECTBA, 00hEMY HIIU KOJIHUUYECTBY BEIIIECCTBA,
COZICPIKAILIETO ONPEICIICHHYO IO TPUMecei.

Tema 8. OcHoBbl opranuyeckoit xumuu(10 )

[TepBoHayanbHbIE MpeACTaBICHUs 00 OpraHMYecKuX BelecTBax [lepBoHayaibHble CBEIEHUS O CTPOSHUH
OpraHMyecKux BemiecTB. OCHOBHBIE MOJOXKEHHUS TEOPUU CTPOEHUSI OPTraHUYECKUX cOoeMHEHNH A. M.
Bytneposa. 3omepus. YiporieHHas KiaccupuKalnys OpraHn4ecKux coeIMHeHUH.

Yrnesonoponasl. [Ipenensaeie yriieBogopoasl. MeraH, stad. @usndyeckue U XMUMUYECKHUE CBOMCTBA.
IIpumeHeHue.

HenpenensHsie yrinesogopoabl. DtuiieH. dusznueckre u xuMudyeckue cBoiictsa. [lpumenenue. Aunerunes.
JluenoBsle yrineBoopo/sl. [IoHATHE 0 HIUKIMYECKUX YTIIeBOA0poaax (IHKIoanKaHbl, 6eH3oun). [IpupoHsie
MCTOYHUKH yTi1eBo0po10B. HedTh 1 mpupoaHbIil ra3, ux npuMeHeHue. 3aiumra aTMOCQepHOro Bo3ayxa OT
3arpsssHeHus. Ciimptel. OTHOATOMHBIE CIIUPTHL. MeTanon. OTanoi. Puszndeckue cBoiicTBa. Gusnonorndeckoe
JeficTBUE CIUPTOB Ha opranu3M. [Ipumenenre. MHOroaToMHbI€ CIMPTHI. DTHJIEHITIMKOb. [ TuiepuH.
[Tpumenenue. Kapbonosbie kucioTel. XKupsl. MypaBbiHas 1 ykcycHast KUCIIOThl. Dusnueckue cBONCTBa.
[Ipumenenue. Beicue kapOoHOBbIe KUCIOTHL. CTeaprHOBast KuciaoTa. Kupbl — MPOAYKThI B3aUMOIEHCTBHS



[JIMLEPUHA U BBICHIMX KapOOHOBBIX KMCIIOT. Poub %kMpOB B Ipoliecce 0OMEHa BEIECTB B OpraHU3Me.
KanopuiiHocTb %UpOB.

YraeBoasl [1110K03a, caxapo3a — BaKHEUIIME NPEACTABUTENH YIiIeBO0B. HaxoxaeHue B mpupoe.
®orocunte3. Posib r1roko3bl B MUTaHUU U YKPEIUIEHUHU 30pOBhs. Kpaxman u 1emnono3a — NpupoHbie

nosmmMepsl. Haxoxnenue B npupoze. [Ipumenenue.

Benku — Guononumepsl. CocraB 6enkoB. @yHkuu 0enkoB. Pois 6enkoB B mutanun. [lonstie o pepmenTax
Y TOPMOHAX.

[Tomumepsl — BBICOKOMOJEKYJIsIpHBbIE coequHeHus. [lonuaTunen. [lomunponunen. [lonMBUHUIXTIOpH .
[IpumeHeHre moauMepoB.

JdemoHcTpaumuu.

Mojenu MOEeKyJ OpraHuYecKUX COeIMHEHUH, CXEeMbl, TaOTHUIIBL.
['openue yrneBogopoaoB u 0OHapy)EHUE TPOTYKTOB UX TOPECHHUSL.
OO0pa3ip! HeTH U TPOYKTOB UX IMEPEePabOTKH.

BuaeoonsIThl 10 CBOMCTBaM OCHOBHBIX KJIACCOB BEILIECTB.

PacuyerHble 3a1a4yn. YCTaHOBIICHHUE HpOCTGﬁH.ICfI (I)OpMy.]'IBI BCIICCTBA 110 MaCCOBBIM J0OJISIM 3JICMCHTOB.

Kaneﬂnapﬂo - TEMAaTUYECKO€C JIAHUPOBAHUE

| Tema ypoka || [Inanupyemble pe3yJIbTaThl

|21a || || [IpeameTHbIE || MeranpeameTHsble || JInunocTHBIE




Ta

IHoBTOpPEHME
OCHOBHBIX BOIIPOCOB
8 kuacca (3 yaca)

Texnuka Hayuarcs: Bianers ITo3naBaTenbHbIE: CraHoBiieHUE
0e30MacHOCTH B HaBbIKaMU 0€3011aCHOTO YCTaHABJIMBATh OCHOB HOBBIX
KaOMHETe XUMUH. oOpallleHus ¢ BEIIECTBAMH, IPUYHUHHO- 3HAHUH,
Crpoenue aToma. HCIIOJIb3YEMBIMU B CJIE/ICTBEHHBIE MIOHSTHE
Ileproauueckuii 3aKOH || MOBCEAHEBHOM )KU3HU; 3HATH CBSI3U. HOBOU
u [ICXO I.1. nabopaTopHoe 000pyI0BaHUE COIMAJIbHOM
Menzeneesa B cBeTe Y XUMHAYECKOM IOCY IBI, KoMMyHHMKaTUBHBIE || POJIH B
CTPOEHHUSI aTOMa. IIPaBWJIaM IIOBEJICHUS U : yMEeHHe OIIpeeIICHUN
TEXHUKU 0€30MaCHOCTHU B ONPEEIATH LENH st ce0st
KaOWHETE XUMHUH. CBOEro 00y4eHusl, HEOOXOINMBI
CTaBUTh U X B JKU3HH
IHony4yar BO3MOKHOCTH dbopMynupoBaTh 3HAHUU.
HAYYUThCS: JUIsl ce0s1 HOBbIE Onpenenenue
XapaKTEpPU30BaTh CTPOCHUE 3aja4u B yueOe u 3HAHUU U
aToMa, JIEKTPOHBI, ITPOTOHEI, IM03HABaTCIILHOM HCE3HAHUM B
HelTpoHsl. OOCy)KaaTh O JIEeATEIIbHOCTH, MOTHUBALIUU
MEPUOIUYECKOM 3aKOHE, pa3BUBaTh MOTUBBI || ITO3HAHMS
IIEPUOTUYECKON CUCTEME Y UHTEPECHI CBOEH HOBOTO.
XUMHUYECKUX MMO3HABATEJIbHOU Passurne
aJIeMEeHTOB.MeTannueckue u JIESITEIIbHOCTH. TUYECKHUX
HEMETaJUIMYECKUE CBOMCTBA YyBCTB
BEILECTB PerynstuBHsie: IIOHVMAaHHS.
MPOTHO3UPYIOT
pe3yiabTaThl YPOBHS
YCBOEHUSA
M3y4aeMoro
MaTepuaa.
XUMHYECKas CBA3b. Hayuarcs: Onpenenars ycios || [lo3HaBatenbHbIe: Pa3Butne
CrtpoeHue BeniecTna. us U GaKTOpbl BOSHUKHOBEHHUSI || BBISIBICHUE caMoOIIpee
XUMHYECKUX CBSI3€H, TUIIbI ocobeHHocTeH U €HUA U
XUMHUYECKON CBS3H. IIPU3HAKOB aJIcKBaTHOTO
OO6cyxaaTh 0 CTPOCHUU 00BEKTOB; OLICHUBAHUS
BEILECTBA. MIPUBOJIUTH CBOMX
IIPUMEPBHI. JOCTUKECHUU
MHoayyaTt BO3MOKHOCTH B
HayuuTbes: O6cyxaaTh KoMMyHHKaTUBHBIE || IPUMEHEHUU
CyILIECTBEHHBIE ITPU3HAKU : B3aUMO/JICHCTBUE B || 3HAHHUU B
KOBAJICHTHOU IOJIAPHOM, X0Jle TPyIIIOBOMI HOBOH
KOBAJICHTHOM HENOJIAPHON U paboThl, BEAYT CUTYyaLHUH.
MOHHOMU CBSI3H. quanor, yuactByoT || CrpemiieHune
[ToaroraBnuBate KpaTkue B JIUCKYCCHH; K MO3HAHUIO
COOOIIEHNS O CTPOCHUU IIPUHUMAIOT JPYroe || TOro, 4ro
BEIL[ECTBA MHEHHE U HEN3BECTHO,
MTO3ULIHIO. HO
WHTEPECHO.
PerynarusHeie:
IIPOTHO3UPYIOT

pe3yIbTaThl YPOBHS
YCBOGHUS




M3y4aeMOro

MaTepuana;
IPUHUMAIOT U
COXPaHSIOT
y4eOHYIO 3a/1a4y.
OcHOBHBIE KJ1acChl Hayuarcs: BersaBiuats Ha Ilo3naBaTenbHbIE: Omnpenenenne
HEOPraHUYECKUX OCHOBE COOOIICHMS ¢dbopmupoBaHue 3HAYUMOCTHU
BELIECTB, UX CBS3b IIpE3EHTAllM OCHOBHbIE npoOJIeMBI ypoKa, 3HAHUH.
MEXIY COOOH. KJIACChI HEOPTaHUYECKUX CO3JaHHE
coeauHenuii. O0CyXIaTh alropuT™Ma
3aKOHOMEPHOCTH, HAa OCHOBE JESATEIIBHOCTH IIPU
KOTOPBIX X MOKHO OTJIMYUTh || pELIEHUH
JIpyr OT Ipyra.. IpoOJIEMBI.
[Hoay4yaT BO3MOKHOCTH KomMyHukaTuBHBIE
HayunThcsi: Onpenensirs no : IOUCK U
bopMyIie KUCIOTHI, COJIN, BBIJICTICHHE
OKCHJIbl 1 OCHOBAHHMSI. Heo0X0ouMoM
OO0cyxaath 0 CBSI3U MEXY uH(popMaLuu;
co00ii. yMEHHE C
JIOCTaTOYHOMN
TOYHOCTBIO
BbIpaXKaTh CBOU
MBICIIU B
COOTBETCTBUH C
3aJja4aMy U
YCIIOBUSIMU
KOMMYHMKALUH.
PerynsatusHsie:
MPUHSITHE U
COXpaHEHHE
y4eOHOM 3a/1auHu.
Tema
1. Knaccnpuxanus
XHMHYECKHX
peakumii (6 1)
OKHCIUTENBHO — Hayuares: Knaccuduuuposa || Ilo3HaBarenbHble: Oco3nanue
BOCCTaHOBUTEJIbHbBIE Th XUMHUYECKHUE PEAKIUH. MIOCTPOEHUE LEHHOCTEN
peakuuu JIOTUYECKON LENHN 3HAHUU U
[TpuBOIUTE MpUMEpPBI PEAKIMM || pacCyKICHUMH; IIPUMEHEHUE
Ka)KIO0ro TUIA. YCTaHOBJICHHE UX Ha
MPUYUHHO- MIPaKTHKE.
Pacnio3HaBaTh OKHCIUTENBHO- || CIE€ACTBEHHBIX Hcnonp3oBan
BOCCTAHOBUTEJIbHBIE PEaKLIUU || CBA3EH. ue 3HaHuM
110 YPaBHEHUSIM peaKuil. IUIS pEILIECHUs
KommyHukaTuBHBIE || y4eOHBIX
ITosryyaT BO3MOKHOCTH : YMEHHUE C 3azad.
Hay4yuThesi: Onpenensrs 1no JIOCTaTOYHOMN
YPaBHEHHUIO peakluu TOYHOCTBIO

OKHCIINTCIIb, BOCCTAaHOBHTCIIb,

BbIPpAXXaTb CBOU




nmponecc OKUCJICHUA,

MBICJIM B

BOCCTaHOBJICHUSI. COOTBETCTBUU C
3a/la4aMu U
YCJIOBUSIMU
KOMMYHHKAIUU.
PerynarusHsie:
BJIaZICHUE
MOHOJIOTMYECKOU U
IUAJIOTHYECKON
dbopmamu peym.
TemtoBoii 3 dexr Hayuarcsa: Habmonats u [To3HaBarenbHbIE: Hcnonb3oBan
XUM. PEAKLHUU. ONUCHIBATh XUMUYECKUE OCYILECTBIIATh ve 3HaHUI
Pacuetsl o peaKkuy ¢ IOMOILIBIO ITIOMCK HYKHOU JUISL peLICHUS
TEPMOXUMHUYECKUM €CTECTBEHHOTO SI3bIKA U SI3bIKa || MH(pOpPMAIUH B y4eOHBIX
YpaBHEHUSM. XUMUH. y4eOHHKe, aTiace. 3a/ay.
IHosy4yaTr BO3MOKHOCTH KoMMmyHuKaTUBHBIE
HAYYUThCSA: BeraucisiTs . YUUTBCS
TEII0BOM 2P EKT peakiuu 1o || BbIpaxkaTb CBOU
TEPMOXHUMHUYECKOMY MBICJIH B
YPaBHEHUIO COOTBETCTBUU C
3a/layaMu U
CocraBmTh YCJIOBUSIMU
TEPMOXMMHMYECKUE YPABHEHUSA | KOMMYHUKAIWH.
peaKIuu.
PerynarusHeie:
MIPOTrHO3UPOBATH
pe3yiabTaThl YPOBHS
yCBOEHUE
M3y4aeMoro
MaTepuaa.
Ckopocts xumnueckux || Haywares: Mccnenosats ITo3naBaTenbHbIE: OBnanenune
peakuuil. YCIJIOBHSI, BIMSIIOIIUE HA YMEHUE IIPUMEHSATh || CUCTEMOM
CKOpPOCTb XUMHYECKOU IIOJTyYEHHBIE 3HAaHUU
peakuuu. JTAHHBIE JUIS
peuieHus
IHosryyaTr BO3MOKHOCTD MIPAKTHYECKUX
HayunThcsi: ONuchIBaTh 3az1ay.
YCIJIOBHS, BIMSIOLIUE HA CKO-
POCTh XUMHYECKOW pEaKIIVH. KoMMmyHHKaTHBHBIE
: yMeHUue

OTIPENIeNATh TeNTN
CBOET0 O0y4YeHHMH,
CTaBUTh U
bopMynaHpoBaTh
JUTst ce0s1 HOBBIE
3ajjauu B yuebe u
ITO3HABATEIIBHON
NEeSITETbHOCTH.

PCFYJ'IHTI/IBHBIGZ




IIPOrHO3UPYIOT
pe3yNbTaThl YPOBHS

YCBOCHMS
M3y4aeMoro
Marepuaa.
[Tpaktuyeckas padora | Hayuares: [IpoBonuth Ilo3naBaTenbHbIE: OBnanenue
Nel. U3yuenue XUMUYECKHUE ONBITHI, IPU OCYILECTBIIATh CUCTEMO
BIIMSIHUSL YCIIOBUI U3Y4YECHUU BIIUSHHUS YCIOBUI ITIOMCK HYKHOU 3HaHUHI
IIPOBEICHUS MIPOBEACHUS XUMUYECKOU uH(popMaluu B
XUMUYECKON PEaKLUU peakuuu. [IpoBoauts yueOHUKe, aTiiace;
Ha €€ CKOPOCTh rpyNnoBble HAOIIOACHHS BO 00BsiCHEHUE
BpEMsI IPOBEIACHUS CYIIECTBEHHBIX
71a00PaTOPHBIX OMBITOB. IIPU3HAKOB
MOHSITUM TEMBI.
[Hosy4yaT BO3MOKHOCTH OBnaneHue
HAYYHThCS: MPaKTUYECKUMU
YMEHHUSIMH pabOThI
Y4acTBOBaTh B 00CYKIECHUU C KapToW.
pe3yJIbTaTOB ONBITOB. Jlenarh
ONpeIeTICHHBIE BBIBOJIBI. KoMMmyHuKaTUBHBIE
: IUITAHUPOBATH
LIEJIA U CIIOCOOBI
B3aHMOJCHCTBUS;
00MeHUBaThCS
MHEHUSIMH,
CIyLIaTh APYT
Jpyra.
PerynstuBHble:
MIPOTHO3UPOBATH
pe3yJIbTaThI
YCBOCHMS
Marepuaa.
XUMHYECKOE Hayuarcsa: /laBats ITo3naBaTennHEIE: Osnanenne
paBHOBeCHE. Y CIIOBUS OIIPEAEIEHUE CKOPOCTH YCTaHaBIIMBATh CUCTEMOI
€ro CMELIeHHUs. XUMHYECKON PEaKIIMU U e [IPUYUHHO- 3HaHUN
3aBUCUMOCTB OT YCJIOBUI CIIEICTBEHHBIE
MPOTEKAHUS PEaKIUU CBSI3U U
3aBUCUMOCTH.
MHoayyaTt BO3MOKHOCTH
HayuMThcsi: /[aBathb KoMMmyHUKaTHBHBIE
onpeAeseHus MOHATUI : IUIAHUPOBATH
«XHUMHYECKOE PAaBHOBECUE, [EJTH U CTIOCOOBI
«mpsiMas peakuus» u B3aUMO/JICVCTBUS,
«o0paTtHasi peakius», yCIOBHs || TOHUMATh TO3UIIHIO
CMEILICHUSI XUMHYECKOTO JIpyTOoro,
paBHOBeCHUS y4acTBOBaTh B
KOJIJIEKTUBHOM
00CyXIeHUN
pOOJIEMBI.

PCFYJ'IHTI/IBHBIGZ




MNpUHHUMATh U

OOBSACHATH IPUUUHY
AIIEKTPOIIPOBOIUMOCTH
BOJIHBIX PACTBOPOB, COJIEH,
KUCJIOT U IIeJI04el U
WJLUTIOCTPUPOBATH IPAMEPAMHU

y4eOHYI0 3a1a4y.

PerynstuBHbie:
dbopMupoBaHHE U
pa3BUTHE YMEHUU

COXPAaHSITh
y4eOHYI0 3a/1a4y;
YUUTHIBATh
BBIJICTICHHBIC
y4UTEIEeM
OpPUEHTHUPHI
IECUCTBUA.

9 O06o0menue u Hayuarcs: pemath [To3naBaTenbHBIE: Oco3HaHue
CUCTEMAaTH3aIIH pacueTHBIC 3a/1a4M 110 CaMOCTOSITEITLHO [[EIOCTHOCTHU
3HaHui. Pemienune YPaBHEHUSM XUMHYECKHUX BBIICTISTH U MOJIy4E€HHBIX
3a1a4 pEaKIuii C UCIOTb30BAHUEM dbopMupoBaTh 3HAHUU.

Macchl, KOJIMYECTBA BEIIECTBA || LIEJIH;
Wi 00beMa OJTHOTO M3 aHAITM3UPOBATH
BCTYNUBIIUX WU BOIIPOCHI U
MOJTyYAOIIUXCS B PEaKIIUN dbopMupoOBaThH
BEIIECTB OTBETHI.
IMosyyaT BO3MOKHOCTH KoMMyHHKaTHBHBIC
HAYYUTHCS1: BEIIOTHATH : y4acTBOBAaTh
3aJlaHus Ha 3a/IaHHBIC TEMBI. KOJUIGKTHBOM B
Jenate onpenencHHbIC o0CyXIeHUN
BBIBOJIBI IIPU PEIICHUY 3a/1a4 po0ieM; oOMeH
MHEHUSIMH,
MTOHUMATH TTO3UITUIO
napTHepa.
PerynstuBHsie:
MIPUHUMAIOT U
COXPAaHSIOT
y4eOHyI0 3a/1a4y;
COCTaBIISIIOT TUIaH U
MOCJIEI0BATEIHHOCT
b JIEHUCTBUH.
Tema
2. DJIEKTPOJIUTHYECK
as quccomuanus (74)

1 CymHocTs mpoiiecca Hayuares: O600mats 3Hanus || [lo3HaBaTtenbHbIe: Oco3Hanue

0 IIEKTPOIUTUICCKON 0 pactBopax. [IpoBoauThH YMCHHE I[EJIOCTHOCTH
JTUCCOLIMAITUU HaOII0/IeHNs 32 TTOBEIEHUEM OpraHU30BBIBATH MOJTyYE€HHBIX

BEIIICCTB B PACTBOpax, 3a CBOIO 3HAHUH.
XUMHYECKUMHU PEAKIUSIMHU, JESTENbHOCTD.
MIPOTEKAIOIINMH B PACTBOPAX.

KoMMmyHHKaTHBHBIE
IMosyyaT BO3MOKHOCTH : MPUHUMATH U
Hayuyuthesi: O6cyxaarh u COXPAaHSITh




HU3YUYCHHBIC ITOHATHA

BCCTH

CaMOCTOSITEILHBIN
MOKCK, OTOOP
nHpopmaruu.
1 DIIEKTPOIUTHYECKAS Hayuarcs: naBatb Ilo3naBarenbHEIC: Osnanenne
1 JIHCCOIHAINS KHCIIOT, onpeieJIeHue MOHATUI yMEHUe CHCTEMOM
IIeJI04YeH U CoJIeH. «KHCJI0Tay», KOCHOBAaHHEY, OpraHU30BbIBaTh 3HAHUM.
«COJIb» C TOYKU 3PECHUS CBOIO
TEOPHUHU AIECKTPOIUTUYECKOMN JIeSITEILHOCTD,
JICCOLIMAIIHM, BEIOMpATH CPEACTBA
ISl peanu3anuu
IMosy4yaT BO3MOKHOCTH LICIICH.
HAYYHUThCSI: OOBSICHATH
001111e CBOMCTBA KUCIOTHBIX U || KoMMyHUKaTUBHBIE
HIEJIOYHBIX PACTBOPOB : IPUHUMATD U
HaJIMYHEM B HUX HOHOB COXpaHAThH
BOJIOPOJIa U TUJIPOKCHU- y4eOHyI0 33/1a4y.
MOHHOM COOTBETCTBEHHO, a
TaK)Ke COCTaBIISATh YPaBHEHUS PerynsruBusie:
AIEKTPOJIUTUYECKOMN (dhopMHUpOBaHKE U
JINCCOIMAIINH KHCIIOT, pa3BUTHE YMEHUI
OCHOBaHHUU M coJieH BECTU
CaMOCTOSTCIbHBIMN
MTOUCK, OTOOP
nHpopmanuu.
1 CnaObie U cUIIbHBIC Hayuarcs: /[aBatb Ilo3naBaTenbHbIE: OBnanenue
2 ANEKTPOoJUThl. CTENEeHb || ompeaeseHus MOHATHI YCTaHABIIMBATh CHCTEMOH
JICCOIIHAIIHH, «ANEKTPOJIUT, MPUYUHHO- 3HAHUH.
HEDJICKTPOJIUTY, CJIEICTBEHHEIC
«QNEKTPOTUTHYECKAS CBSI3W.
JHCCOILIHAIIHS.
KoMMmyHHKaTHBHBIE
JlaBatph onpeneneHus MOHATHHA || : yMEHUE

«CTETIEHb YJICKTPOIMTHYECKON
JVCCOLIMALINNY, «CUJIBHBIE
AIEKTPOJIUTHDY, «C1a0bIe
AIIEKTPOJIUTHD.

MHoayyaTt BO3MOKHOCTH
HayumTcsi: [lonumars, B ueM
COCTOUT pa3HUIIA MEKTY
CUJIbHBIMU U CTTa0BIMU
JIIEKTPOJIUTAMA

OTIPENIeNATh eNTN
CBOEro 00yueHwus,
CTaBUTh U
bopMynIMpoBaTh
JUTst ce0s1 HOBbIE
3aJjauu B yuebe u
ITO3HABATEIILHON
NeSITeIbHOCTH,
pa3BHBATh MOTHBBI
U UHTEPECHI CBOEU
ITO3HABATEIIBHON
NeSITETbHOCTH.

PerynarusHeie:
IIPOTHO3UPYIOT
pe3yabTaThl YPOBHS
YCBOEHUS
N3y4aeMOro
MaTepuaa;




MNPUHUMAIOT U
COXPaHSIOT
y4eOHYIO 3a/1a4y.

MO3UIMHU MMapTHEPA.

PerynarusHeie:
CTaBHUTb yUEOHYIO

1 Peakuuu nonsoro Hayuarcs: Onpenensts IIpenmerHsle: OBnanenue
3 oOMeHa. peaxKuu HOHHOTO OOMeHa, aHAIM3UPOBATh U CUCTEMO
YCIIOBUS UX NTPOTEKAHMUS. oTOUpaTh 3HAHUH.
YMeTb cOCTaBIATh NOJIHBIE U uH(pOpPMAILIHIO;
COKpAILEHHbIE HOHHbIE BBI/IBIDKEHUE
ypaBHEHUS HEOOPATUMBIX TUIOTE3 U UX
peaxkiuii U pa3bsACHATh UX 000CHOBaHHE;
CYIIHOCTh IIOCTPOEHHUE
JIOTUYECKOU LIETTH
[Hosy4yaT BO3MOKHOCTH pacCyXJIeHUH.
HAYYHUTBHCS: IPUBOJUTD
MIPUMEPBI PEaKLUi HOHHOTO KoMMmyHuKaTHBHBIE
oOMeHa, UIyIIHX /10 KOHIIA : BHIOOp OCHOBaHMM
U KPUTEPUEB C
LIEJIbIO BBIJIEICHUS
IIPU3HAKOB, YMEHUE
C TOYHOCTBIO
BbIpaXKaTh CBOU
MBICJIH B
COOTBETCTBUH C
3a/layaMu U
YCIIOBUSIMU
KOMMYHHUKAIUU.
PerynaruBHsie:
MIPUHATHE U
COXpaHEHHE
y4ueOHOM 3a/1auH.
1 I'mpponus comnent. Hayuarcsa: Konkperuszuposar || IlosnaBarensHbIe: OBnanenue
4 b TIOHSATHE «HOH». O600ImAaTh CaMOCTOSITEJIBHO CUCTEMOI
MOHSTHS «KaTUOH», KAHUOHY. BBIJIETIATH U 3HAaHUU U
HccnenoBaTh cBOKCTBA dbopmHupoBaTh IIPUMEHEHNE
pPacTBOPOB 3JIEKT- LEeNH; UX B
ponuToB. J/laBaTh OnpesieeHUE || aHAIU3UPOBATh KU3HEHHBIX
TUJIPOJIN3a COJIEH. BOIIPOCHI, CUTyalHsIX.
dbopmHpoBaTh
MHoayyaTt BO3MOKHOCTH OTBETBHI.
HAYYHUTBCSA: COCTABIATh
YpaBHEHUS peaKIni KoMMmyHHKaTHBHBIE
TUAPOJIN3A COJIEN U . y4acTBOBaTh B
OTIPEEIATh XapaKTep CPeabl KOJJIEKTUBHOM
pacTBOPOB COJIEN IO UX 00CyX/1eHU!
COCTaBy npoOeM; oOMeH
MHEHUSIMH,
MOHUMAaHNe




3a/1ayy Ha OCHOBE
COOTHECEHHMS TOTO,
YTO y>K€ U3BECTHO U
YCBOEHO, U TOTO,

4TO elle
HEU3BECTHO.
1 [Ipaktnueckas padora | Hayuaresi: OnucheiBaTh [Ipenmernsie: Hcnonb3zoBan
5 Ne2.Pemenue skcniepu- || cBOICTBa BEILIECTB B XOE Jie- aHaJIM3UPOBaTh U ue 3HaHUuM
MEHTAJIbHBIX 33/]1a4 [10 || MOHCTPAIIMOHHOTO U oTOUpaTh VIS pelleHus
TeMe «CBolicTBa 1a00paTOpHOTO UHpOPMALIHIO; y4eOHbIX
KHCJIOT, OCHOBaHUI U HKCIIEPUMEHTA. BBI/IBIDKEHUE 3azad.
COJIEH KakK TUIIOTE3 U UX
JJIEKTPOJIUTOBY. CoOmronath paBuiia TEXHUKH || 000CHOBAHUE;
0€3011aCHOCTH. IIOCTPOCHUE
JIOTUYECKOU IIETU
XapaxkTeprus3oBarh YCIOBUS paccyXIeHHUI.
TEUCHUS PEAKIMi B pacTBOpax
AIIEKTPOJIUTOB JI0 KOHIIA. KoMMmyHMKaTHBHBIE
OnpenensiTb BO3SMOXHOCTb : BHIOOp OCHOBaHMM
MPOTEKAaHUS PEaKIMii HOHHOTO || ¥ KPUTEPHUEB C
obmena. [IpoBoauTh LIEJIBIO BBIJCICHUS
IpyNIoBbie HAOIIOACHHS BO MPU3HAKOB, YMEHUE
BpEMsI IPOBEICHUS C TOYHOCTBIO
1a00pPaTOPHBIX OMBITOB. BBIpaXaTh CBOU
MBICIIU B
ITosryyaT BO3MOKHOCTH COOTBETCTBHH C
HAYYNTbCSI: IPUMEHATD 3aJja4aMy U
TEOpETUYECKHE 3HAHUS Ha YCIIOBUSMU
IIPAKTUKE, OOBSICHSTD KOMMYHHKAIIH.
HaOJI0ACHUS U PE3yJIbTAThI
IIPOBOJANMBIX PerynstuBHsie:
onbiToB OOCYKJaTh B IPYIINAxX || COXpaHEHUE
pe3yJIbTaThl OMBITOB. yueOHOM 3a1aun
OOBACHATH CYIIHOCTh
peakIfii HOHHOTO OOMEHa.
PacnioznaBate peakuuu
MOHHOI'0 0OMEHa 1o
YPaBHEHHUSAM pPEaKLUH.
CocTaBiaTh HOHHBIE
YPaBHEHHUs peaKLuil.
CocTaBisTh COKpall€HHbIE
VOHHBIE YPaBHEHUS peaKkLnui
1 KonTtpoJubnas pabora || Hayuarcs: npumeHsITh ITo3HaBaTenbHbIE: OBnanenune
6 Nel mo 3HAHUs, YMEHUS U HaBBIKU, OCYILIECTBIIATH CUCTEMOM
Teme: «JIeKTPOJIUTH || MOJIyYEHHBIE IIPU U3yUYEHUU MIOMCK HYXHOU 3HAaHUU

yeckad
AUCCOIU AU .

TEMBI

uH(popMaIuu B
yueOHUKe, aTiace.

KoMMmyHUKaTHBHBIE
. YUUTBCS
BBIPAXaTb CBOU




MBICJIM B
COOTBETCTBHH C
3agadyaMu U
YCJIO0BUAMHA
KOMMYHHKAIIUH.

PerynarusHsie:
IIPOrHO3UPOBATh
pe3yiabTaThl yPOBHS
YCBOCHHE

M3y4aeMOro
MaTepuaa.
Tema 3. I'astorensl
G
1 XapakTepucruka Hayuarcsa: XapakrepusoBats || [lo3naBarenbpHbIe: Oco3nanue
7 raJIOTeHOB rajloreHbl Ha OCHOBE UX YMEHHE NIPUMEHATH || LEIOCTHOCTU
MI0JIO’KEHHUS B IEPUOJUYECKON || TOJIy4YeHHbIE IIPUPOJIBIL.
cucTeMe U 0cOOeHHOCTE JaHHBIE JJIs
CTPOEHHS UX aTOMOB. pelieHus
IIPAKTUYECKHUX
ITosryyaT BO3MOKHOCTH 3a1ay.
HayuuTbesi: OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHUS KoMmMmyHMKaTHBHBIE
CBOICTB raJIOr€HOB C : YMEHHE
YBEJIMYEHUEM aTOMHOTO ONPEEINATh LEIH
HoMmepa. Onpenensirs CBOEro O0y4YeHHUH,
IIPUHAJJIEKHOCTD BELLIECTB K CTaBUTh U
ONpeAeIEHHOMY KJlaccy bopMynMpoBaTh
COETUHEHUN. U1 ce0st HOBBIE
3ajjauu B yuebe u
ITO3HABATEJILHON
JIESTENIBHOCTH,
pa3BUBaTh MOTHUBBI
Y UHTEPECHI CBOEU
ITO3HABATEIILHON
JESTEIIBHOCTH.
PerynarusHeie:
IIPOTHO3UPYIOT
pe3yJIbTaThl yPOBHS
YCBOCHHS
M3y4aeMoro
MaTepuania;
MPUHUMAIOT U
COXPAaHSIIOT
y4eOHYI0 3a7a9y
1 Xiop Hayuarcsa: XapakrepusoBate || [lo3naBarensHbIe: Oco3HaHue
8 AIIEMEHT XJIOp. 3HATh BBISIBJICHHE LIEJIOCTHOCTH
bu3HYecKre U XUMHUIECKIE 0COOEHHOCTEH U reorpaduyec
[IPU3HAKOB KO Cpepbl.




CBOIICTBa XJ10pa 00BEKTOB; OBnanenue
MIPUBOJIUTH cCUCTEMOU
HosyyaTt BO3MOKHOCTH MIPUMEPHI. 3HAHUU U
HAY4YHTHCSI CPABHUBATD MIPUMEHEHUE
CBOICTBA MPOCTHIX BELIECTB KoMMyHHKATHBHBIC || UX B
XJIOpa, Pa3bICHITH 3TU : B3aUMO/JICHCTBUE B || JKU3HEHHBIX
CBOIICTBa B CBETE XOJI€ TPYIIIOBOM CUTyaLUsIX.
MpeACTaBICHUI 00 paboThI, BEAYT
OKHUCJIUTEIBHO- JIMAJIOT, yYacCTBYIOT
BOCCTaHOBUTEJIbHBIX B JICKYCCHUU;
nporeccax IPUHUMAIOT Ipyroe
MHEHUE U
MO3ULUIO.
PerynstuBHsle:
IIPOrHO3UPYIOT
pe3yNbTaThl YPOBHS
YCBOEHUS
M3y4aeMoro
MaTepuania;
MPUHUMAIOT U
COXPaHSIIOT
y4eOHYIO0 3a7a4y.
1 X0pOBOIOPO: Hayuares: OnuceiBaTh [To3naBaTenbHbIE: OBnanenue
9 IIOJIyYEHHUE U CBOMCTBA || CBOMCTBA BEILECTB B XOJE Je- (dbopMupoBanue CUCTEMOM
MOHCTPAIIIOHHOTO U po0OIJIeMbI YpOKa, 3HAaHUU U
1a00paToOpHOTO co3aHue IIPUMEHEHNE
HKCIIEPUMEHTA. aJIropuT™Ma UX B
JeSITEIbBHOCTH TIPU KHU3HEHHBIX
Cobmtoaath TEXHUKY peleHnn CUTYaIUsX.
0€30MacHOCTH. MpOOJIEMBI.
KomMmyHHKaTHBHBIE
[HoayyaTt BO3MOKHOCTH : IOUCK U
HAYYUThCSI: BBIIBIATE BBIJICTICHHE
poOIeMbl U EPCHEKTUBBI Heo0X0uMOM
passutus AIIK B Poccuu na uHpOpMaINH;
OCHOBE aHaJIn3a YMEHHE C
JIOTIOTHUTEIbHBIX HICTOYHUKOB || JOCTATOYHOM
reorpaduyeckoit uudop- TOYHOCTBIO
MaIuu. BBIpaXaTh CBOU
MBICITU B
[TonroraBnuBaTh KpaTkue COOTBETCTBHH C
COOOLIeHNS WM TIPe3eHTalluK || 3aJadaMu U
00 UCTOpPUU CTAHOBJICHUS YCIIOBUSIMU
TpaHcnoprta B Poccun KOMMYHHKAIUH.
PerynarusHeie:
MPUHSITHE U
COXpaHEHUE
y4eOHOM 3a/1a4H.
2 Consnas xkucinora u ee || Haywares: PacniozHaBate ITo3HaBaTenbHbIE: OBnanenue
0 COJIU OTBITHBIM MTYTEM COJISIHYIO YCTaHOBJICHHE CUCTEMO




KHCJIOTY U €€ COJIM, a TAK¥Ke
OpOMUIBI U KO U]TBI.

[Hoay4yaT BO3MOKHOCTH
HayuuThcsi: Mcnonb3oBath
npuoOpeTEéHHbIC 3HAHUS U
YMEHUS B IPAKTUYECKON
JIeSITEILHOCTH 1
IMOBCEAHEBHOM XU3HU C ICIIHIO
0e30macHOro oOpaIieHus C
BEILECTBAMH U MaTepUaIaMu U
AKOJIOTMYECKH TPAMOTHOIO
MOBEJICHUS B OKPYKAKOLIEH
cpene

MPUYUHHO-
CJIEICTBEHHBIX
CBA3EN.

KoMMmyHUKaTUBHBIE
: YMEHHE C
JI0OCTaTOYHON
TOYHOCTBIO
BBIPAXKATh CBOU
MBICIIU B
COOTBETCTBUU C
3aJla4aMHy U
YCIIOBUSIMU
KOMMYHMKaIUH.

PerynarusHeie: nipu
HATUE U
COXpaHEHUE
y4eOHOM 3a/1auHu.

3HAHUH

[TpakTrueckas pabota
Ne3. ITonyuenue
COJIIHOW KHCJIOTBI U
M3y4YECHHUE €€ CBOKCTB

Hayuarcsa: OnuceiBaTh
CBOMCTBA BEIIIECTB B X0 JIe-
MOHCTPAIIMOHHOTO U
1a00paToOpHOTO
AKCIIEPUMEHTA.

Cobuto1aTh TEXHUKY
0€30I1aCHOCTH.

[HoayyaTt BO3MOKHOCTH
Hay4YuThcs: PacriozHaBaTh
OIIBITHBIM ITyTEM COJISTHYIO
KHUCJIOTY U €€ COJIU, a TaKXKe
OpOMUIBI U HOUBI.

[To3naBaTenbHbIE:
TIOVCK ¥ BBIZICIICHUE
Heo0X0aAUMOMI
uH(popMaLuu;
CHUHTE3UPOBAThH
UMEIOTITUECS
3HaAHUS; BEIOOD
OCHOBAaHMUH U
KPUTEPUEB IS
MTOCTPOCHHSI
JIOTUYECKON e
paccyXJIeHHH,
YMEHHE MOJHO
BBIpAXaTh CBOU
MBICTTH.

KomMMmyHUKaTHBHBIC
: popMupoBanue u
pa3BUTHE
TBOPYECKUX
CIIOCOOHOCTEH.

PerynarusHeie:
yMeHue
OpraHN30BBIBaTh
CBOIO
JIEeATEIBbHOCT,
BBIOMPATH CpEe/ICTBA
JUISL pean3aruu
LENIEH.

Oco3Hanue
LIEJIOCTHOCTH
3HaHWUM KaK
Ba)KHEHIIIEro
KOMITOHEHTA
Hay4YHOU
KapThl MUDpA.

Tema 4. Kuciaopon n
cepa (6 1)




2 XapakTepucruka Hayuarcs: Onpenensats Ilo3naBaTenbHbIE: OBnanenue
2 KHCIIOPO/ia ¥ Cepbl 3aKOHOMEPHOCTH U3MEHEHUs BbIOOp OCHOBaHUI Ha ypOBHE
CBOICTB 2JIEMEHTOB B A- U KpUTEPUEB IS ob1ero
rpyniax, onpeeseHue CpaBHEHHMS. o0pa3oBaHUs
MOHSTHS AJUIOTPONNU. Y METh CUCTEMOM
JaBaTh OOIIYIO KoMMmyHUKaTUBHBIE || 3HAHUM.
XapaKTEPUCTUKY IEMEHTOB U || : y4acTBOBaTh B
IIPOCTBIX BEILECTB MOATPYIIILl || KOJJIEKTUBHOM
KHCII0pOJ1a, OOBSICHSTD, 00CyX/1eHU!
[IOYEMY YHUCJIO MPOCTHIX npobiem;
BEILIECTB B HECKOJIBKO pa3 00MEeHUBAThLCS
IPEBOCXOIUT YUCIIO MHEHUSIMU,
XUMHUYECKUX 3JIEMEHTOB, [IOHUMATD [TO3ULUIO
XapaKkTepu30BaTh Pojb 030HA napTHepa.
B atMochepe
PerynarusHsie:
ITosryyaT BO3MOKHOCTH yMEHHE
HAy4YuThesl: OOBACHATH OpraHu30BaTh CBOIO
3aKOHOMEPHOCTH U3MEHEHUs JIESITEIbHOCTb,
cBoiicTB anemeHToB IVA- OIIPENIEIATh €€
) 2111158 3aJjauu 1
OLICHUBATh
XapakTepHu30BaTh JIOCTUTHYThIE
AJUTOTPOIHIO KUCIOPOJa U pE3yJIbTaThI.
cephl KaK OJIHY U3 IPUUYUH
MHOT000pa3usi BEIECTB.
2 Cepa. ®uznueckue u Hayuarcs: XapakrepusoBats || [lo3naBarensHbIe: OBnanenue
3 XMMHUYECKHE CBOMCTBA || (u3MYECKHE U XUMHUYECKHUE BbIOOp Hanbosee Ha ypOBHE
cepsl. [Ipumenenue. CBOMCTBA CEpHI, €€ 3¢ (HEeKTHUBHBIX o0miero
AIJIOTPONHbIE MOAU(DUKALIMY. croco0oB pemeHust || oOpa3oBaHUs
3a71a4 B CUCTEMOM
ITosryyaT BO3MOKHOCTH 3aBHCHUMOCTH OT 3HAHUH.

HAYYMTbCS: COCTABIIATh
YPaBHEHUS pPEaKLUi,
MOJATBEPKIAIOIINX
OKHUCIIMTENLHEIC U
BOCCTAaHOBHUTEIILHEIE CBOMCTBA
Cepbl, CpPABHUBAThH CBOWCTBA
MPOCTBIX BEIIECTB CEPHI U
KHUCJIOPOJa, Pa3bsACHATH OTU
CBOICTBA B CBETE
MpeJICTaBICHU 00
OKHCIINTENHEHO-
BOCCTaHOBUTEIILHBIX
npoueccax

KOHKPCTHBIX
YCIIOBHH.

KoMMmyHUKaTHBHBIE
: YMEHHUE ¢
JOCTaTOYHOM
MMOJTHOTOU 1
TOYHOCTBIO
BBIPAXaTh CBOU
MBICIIM B
COOTBETCTBHH C
3ajJayamMu 1
YCIOBUSIMU
KOMMYHUKAaIUH.

PerynarusHeie:
IIPUHUMATD U
COXPAaHSITh
y4eOHYI0 3a1auy;
CaMOCTOSITEJILHO




BBIJACIATH U
(bopMHUpPOBATH 1IETTB;
COCTAaBJIATH IIJIaH U

PerynarusHsle:
CTaBUTh YUEOHYIO
3ajjauy Ha OCHOBE
COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO U
YCBOEHO, 1 TOTO,
4TO elle

MOCIIE0BATEIHHOCT
b JIEUCTBUH.
2 CepoBonopo. Hayuarcs: Onpenenars crioco || Ilo3HaBatenbHbie: OBnanenue
4 Cynbduabt 0 moyly4eHus CepoBOAOPOJA B || yMeHUE Ha YpOBHE
1a00paTOPUM U €0 CBOMCTBA.. || OPraHU30BHIBATH o0miero
CBOIO o0Opa3oBaHUs
ITosryyaT BO3MOXKHOCTH JIeSITENIBHOCTb, CUCTEMOM
HayunThesi: O0cyXaTh BbIOUpATh CPEACTBA || 3HAHUM.
Y 3aIlMChIBATh YPABHCHHUS JUIsl pealin3aluu
peaKkuii, XapaKTEPU3YIOIINX uenei.
CBOIICTBa cepoBOJOpO/Ia, B
MOHHOM BUJIE KommyHukaTHBHBIE
: MPUHUMATD U
COXPAaHSTh
y4eOHy0 3aa4y.
PerynstuBHsie:
dbopmupoBaHHe U
pa3BUTHE YMEHUN
BECTH
CaMOCTOSITENbHBIH
MIOKCK, OTOOP
nHpopmanuu.
2 Oxkcup cepsr (IV). Hayuyarcsa: Xapakrepusosars || Ilo3HaBarenbHbIe: OBnanenue
5) CepoBoaopoaHas u okcun cepsl (IV), naBath CaMOCTOSITEJIbHO CUCTEMOI
CEpHHUCTAsl KUCIIOTHI U XapaTepUCTUKY BBIICTISTH U 3HAaHUU U
UX COJIN. CEpOBOIOPOJHON U CEPHUCTON || HOpMHUPOBATH IIPUMEHEHHE
KHCIIOTaM, a TaK)Ke UX COJISIM. || TIeJIH; UX B
aHaJIM3UPOBATh KU3HEHHBIX
ITosryyaT BO3MOKHOCTH BOIIPOCHI, CUTYaIUsX.
HAYYUTbCSI: COCTaBIATh dbopMupoBaTh dopmupoBaH
YpaBHEHHUS PeaKIuii, OTBETHI. M€ YCTaHOBKHU
XapaKTepU3YIOLINX CBOICTBA Ha
ATHUX BEILECTB, OOBICHATH KoMMyHHKaTHBHBIE || OTBETCTBEHHO
MPUYXHY BBITIAICHUS : y4acTBOBATh B € OTHOLLEHUE
KHUCTIOTHBIX JJOXKICH KOJIJIEKTUBHOM K
00CyX)IeHUN OKPY>KaroIIeH
npobiem; oOMeH cpexne,
MHCHHSIMH, HEOOXOIMMOC
IIOHUMAaHUE TH €€
MO3UIMH MMapTHEpa. || COXpaHEHUS.




|| HemseectHO.

2 Oxkcup cepsr (VI). Hayuarcsa: Xapakrepusosats || [Io3naBarenbHbIe: OBnanenue
6 CepHas kuciora u ee okcuz cepsl (VI), cepuyro BBISIBJISITH Ha YpOBHE
COJIH. KHCIIOTY, OCOOCHHOCTH H o0miero
OTIpeIeNsATh CBOMCTBA MpU3HAKU o0Opa3oBaHUs
paz0aBiieHHOM CepHOU 00BEKTOB; CUCTEMOM
KHCIIOTBHI. MIPUBOJIUTH 3HAHUU.
MPUMEPHI B
ITosryyaT BO3MOKHOCTH KauyecTBe
HayuyuTbesi: OnpenensaTh BBIJIBUTAEMBIX
MPUHA/IJIEKHOCTD BEILIECTB K MOJIO>KEHUH.
OnpeAenEHHOMY KJIacCy
coennHeHUi. CONOCTaBIIATh KoMMmyHuKaTUBHBIE
CBOICTBa pa30aBICHHON U :
KOHIIEHTPUPOBAHHOU CEPHOM B3aUMO/ICHCTBOBATh
KHUCIIOThI B XOJI€ TPYIIIOBOM
paboThI, BECTH
JIIaJIor,
y4acTBOBaTh B
JTUCKYCCHH,
IIPUHUMATH JPyroe
MHEHUE U MO3UIUH.
PerynstuBHsie:
IIPOrHO3UPOBATh
pe3yNbTaThl yPOBHS
YCBOEHUS
M3y4aeMoro
MaTepuaia;
MPUHUMATH U
COXPAaHSITh
yueOHYI0 3a/1a4y.
2 [TpakTuueckast pabora | Hayuares Pacno3naBath ITo3HaBaTenbHbIE: OBnanenune
7 Ned. Pemenue OIIBITHBIM ITyTEM PaCcTBOPHI BBIABIIATD CUCTEMOM
AKCIEPUMEHTAIBHBIX KUCJIOT, CyIb(hUIbI, 0COOEHHOCTH U 3HAaHUU
3a/1a4 110 TeMe CyJnb(MUTHI, CyNIb(AaThI. MIPU3HAKU
«Kwucnopon u cepa». 00BEKTOB;
Hcnons3oBath MIPUBOJUTH
npuoOpeTEHHBIC 3HAHUS U MIpUMEPHI B
YMEHHUS B MPAKTHYECKOM KauyecTBe
JESATEIBHOCTH U BBIIBUTAEMBIX
ITOJIOKEHUH.
MMOBCETHEBHOM KU3HHU C IEIBI0
6e30macHOro odparieHus ¢ KommyHUKaTHBHEIE
BElIeCTBaMH U MaTepuajaMu 1 || :
HKOJIOTMYECKU T'PAMOTHOT'O B3alMO/ICIICTBOBATH

MTOBEJICHUS B OKPYKaroLIen
cpeze.

[HosyyaTt BO3MOKHOCTH
HAYYUTbHCHA: Breraucnars mo
XUMHUYECKUM YPABHEHUSAM

B XOJI€ TPYIIIIOBOM
paboThI, BECTH
JTUAJIOT,
y4acTBOBATh B
JTUCKYCCHH,
MIPUHUMATh JIPYroe




Mmaccy, 00bEM U KOJIMYECTBO
BEILIECTBA OJHOTO U3

MIPOJIYKTOB PEAKIIUH 110 Macce
HCXOJIHOTO BEIIECTBA, 00bEMY

HJIM KOJIMYCCTBY BCUICCTBA,

COJIEpIKAIIETO ONMPeeIEHHYO

JIOJIIO TIPUMECEH.

MHEHUE ¥ TO3UIINH,
JIOTTYCKaTh
CyIlIECTBOBaHUE
pa3HBIX TOYEK
3peHusl.

PerynarusHsie:
OCO3HAaHHE
KauecTBa U ypOBHS
YCBOCHHS; BOJICBasi
caMOperyJisiius,
KaK CIIOCOOHOCTB K
MOOMIIM3aLUH CHII

Y SHEPruu
Tema 5. Azor n
pocdop (8 1)
2 Xapakrepucrtuka azora || Haywares: npumeHsaTs Ilo3naBaTenbHbIE: OBnanenue
8 u docdopa. 3HAHHUE MEPUOTUICCKOM BBIOMPATH CUCTEMO
dusnueckue u CHUCTEMBI M CTPOEHUS aToMa HauboJee 3HaHUM.
XUMHUYECKHE CBOMCTBA || MPHU XapaKTEPUCTUKE s deKTUBHBIE
azora. XUMHUYECKUX HJIEMEHTOB. CIOCOOBI peLIeHUS
3HaTh CBOICTBA a30Ta. 3aj1ad4;
KOHTPOJIUPOBATH U
IHosyyaTr BO3MOKHOCTH OLICHUBATH MIPOLIECC
HAYYUTHCS OOBSICHSTD U pe3ysbTaT
MPUYUHY XUMHUYECKON JIEeATEIIbHOCTH.
MHEPTHOCTH a30Ta, COCTaBIIATh
YpaBHEHUS XUMUYECKHUX KoMmmyHuKaTHBHBIE
peakimil, XapaKTepu3yIINuX : IOTOBApUBATHCS O
XUMHYECKHE CBOWCTBA a30Ta, pacnpeneneHnn
U Pa3bsACHATh UX C TOUKH byHKIMI 1 porneit B
3peHus NpecTaBlIeHul 00 COBMECTHOM
OKHUCJIUTEIBHO- JESTEIIBHOCTH.
BOCCTaHOBUTEJIbHBIX
rporeccax PerynaruBHsie:
yMEHHE
OpraHU30BBIBaTh
CBOIO
JIESTENIBHOCTb,
BBIOMPATH CPEJICTBA
JUISL pean3aiiu
Leei.
2 Amvmuak. @usnueckue || Hayuaresi: Onpenensarsb ITo3HaBaTenbHbIE: YMmeHue ¢
9 U XUMUYECKHUE MeXaHU3M 00pa30BaHMsI HOHA CTaHOBJICHUE JOCTaTOYHOU
cBoiicTBa. [lonydenue, || aMMOHUS, XUMUYECKHUE MPUYUHHO- IMOJTHOTOH 1
IIPUMEHEHHE. CBOICTBa aMMHaKa. CJIEJICTBEHHBIX TOYHOCTBIO
CBsI3€il; BBIOOD BBIPAXKATh
IHonyyaTr BO3MOKHOCTH Haunbosee CBOM MBICIIU B
HAYYMTbCS: COCTABIATH 3¢ (HEeKTUBHBIX COOTBETCTBUH
YpaBHEHUs pEaKIHii, crocoOoB pelieHus || ¢ 3aJ1a4aMu U
XapaKTEPHU3YIOLIUX 3a/1a4 B YCJIOBUSIMU




XUMHYECKHE CBOVMCTBA

3aBUCHUMOCTH OT

KOMMYHUKaI

aMMHAKA, U Pa3bICHATh UX C KOHKPETHBIX WU; BJIaJICHUE
TOYKU 3PEHUs NIPEACTABICHUN || YCIOBUI. MOHOJIOTHYEC
00 2JIEKTPOIUTUYECKON KOU 1
JUCCOLMALIUU U KoMMmyHUKaTUBHBIE || AMAJIOrMYECK
OKHUCJIUTEIIBHO- : YMEHHE C ot hpopmamu
BOCCTaHOBUTEJIbHBIX JI0OCTaTOYHOMN peuu;
IIPOLIECCOB TOYHOCTbHIO IIOCTPOCHHE
BbIpaXkaTb CBOU JIOTUYECKOU
MBICJIH B Lenu
COOTBETCTBUH C pacCyKJIeHUN
YCJIOBUSIMU
KOMMYHMKAIIH.
PerynstuBHsle:
yMEHHE
OpraHU30BBIBaTh
CBOIO
JIeATEIbHOCTD,
BbIOMpATh CpeACTBa
JUISL peaniu3auu
LeJei.
3 [Tpaktuyeckas padora | Hayuares: nmomydars ammuak || [To3naBaTenbHbIE: YMeHnue ¢
0 Ne5 ITonydenue ammu- || peakiueii HOHHOTO 0OMeHa U YMEHUE BECTU JOCTAaTOYHOU
aKa ¥ U3y4eHUe ero JIOKa3bIBaTh OIBITHBIM IyTEM, | CaMOCTOSITENbHBIH MIOJIHOTOU U
CBOMCTB. 4YTO COOpaHHBIN ra3 — aMMHaK || TIOUCK, OTOOp TOYHOCTBIO
uHpopmaruu, ee BBIPAXaTh
IHosy4yaTr BO3MOKHOCTH npeoOpa3oBaHue. CBOM MBICIIU B
HAYYMTbCSI: aHAJIM3UPOBATh COOTBETCTBUHU
pe3yJIbTaThl ONBITOB U Jenath || KomMyHHMKaTHBHBIE || C 3a1a4aMu U
0000111a101II1E BBIBOBI : hopmupoBaHue YCIIOBUSIMU
COOCTBEHHOTO KOMMYHHKAI]
MHEHUS U MO3ULIMU. || UH; BIaJCHUE
MOHOJIOTHYEC
PerynsaruBHsle: KOU 1
IUTAaHUPOBaHKE IUAIOTUYECK
CBOMX JCHCTBUI B ol hopmamu
COOTBETCTBUH C peun;
MIOCTaBJIEHHOU MIOCTPOCHHE
3a1ayen u JIOTUYECKOU
YCIIOBUSIMU €€ enu
peanu3anuu, B TOM || pacCyXKIAeHUN
4HCIIE BO
BHYTPEHHEM ILIAHE.
3 Conn aMMOHUA. Hayuarcsa: Onpenensate kauec || [lo3HaBaTenbHbIE: Osnanenue
1 TBEHHYIO PEAKIMIO Ha NOH YCTaHOBJIEHHE CUCTEMON
AMMOHHSL. MPUYUHHO- 3HAaHUHU
CJIEJICTBEHHBIX
ITosryyaT BO3MOKHOCTH CBsI3el u
HAYYHUTBCS: COCTABIIATh 3aBHCHUMOCTH
YpaBHEHUSI XUMHUYECKHUX MEXy O0bEKTaMH.
peaxkuuii, XapaKTepU3yIOLUINX KoMMyHHKaTHBHBIE




XMMHUYECKHE CBOWCTBA COJICH
aMMOHHWSI, U Pa3bICHITH UX B
CBETE MPE/CTABICHUNA 00
IIEKTPOJINTUICCKON
JIACCOIUAIIAN

: IJTAHUPOBAHUE
eI U CIIOCOOBI
B3aHMMOJCHCTBUS;
00MeH MHEHUSIMH,
IMOHUMaHUe
MTO3UIIMH ITapTHEPA.

PerynsituBHble:
COXpaHEHUE
y4eOHOM 3a/1auu;
YUUTBHIBATh
BbIJICJIEHHBIE
YUUTEJIEM
OPHUEHTUPbI
JICHCTBHSL.
3 A3OTHas KUCJIOTA. Hayuarcs: ComnocraBisiTe [To3naBaTenbHbBIE: OBnaneHue
2 CBOIiCTBa pa30aBiIeHHON U YMEHHUE BECTU CUCTEMO
KOHIIEHTPUPOBAHHOW a30THOM || CAMOCTOSITEIbHBIN 3HAHUU
KHUCJIOTHI. Y CTaHaBJIMBATh MIOUCK, OTOOP
IPUHAJIEKHOCTD BEIIECTB K uHpopmanuu, ee
onpenenéHHOMY Kiaccy npeoOpa3oBaHue.
COEeIMHEHU.
KoMMmyHHKaTHBHEIE
ITory4yaT BO3MOXKHOCTH : (hopmupoBaHue
HAYYUTbCSI: COCTaBIATh COOCTBEHHOTO
YPaBHEHMSI XUMUYECKHX MHEHHUS U TO3ULUH.
peaKkuuii, Ie)KalrX B OCHOBE
IIPOU3BOJICTBA A30THOM PerynstuBHsie:
KHUCJIOTBI, U Pa3bsCHATh IUTAaHUPOBAaHUE
3aKOHOMEPHOCTH UX CBOMX JICUCTBUU B
MPOTEKaHHUs, COCTABIIATh COOTBETCTBUH C
YPaBHEHHUS PEAKLUI MEKITY MIOCTaBJIEHHOU
paz0aBleHHON U 3amadueii u
KOHLIEHTPUPOBAHHOM a30THON || YCJIOBHSIMH €€
KHCIIOTON M MEeTajljlaMH, peanu3anuu, B TOM
OOBSICHATB UX B CBETE 4HCIIE BO
IpeJiCTaBIeHUH 00 BHYTpPEHHEM IUIAHE.
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIBHBIX
IIPOLIECCOB
3 Conu a3oTHOM Hayuares: O6cyxnate kayec || Ilo3naBarenbHble: OBnanenune
3 KHUCIIOTHI TBEHHYIO PEaKIIMIO Ha HUTPAT- || CTaHOBJIEHUE CUCTEMO
WOH. IIPUYUHHO- 3HAaHUU
CJIEICTBEHHBIX
IHosryyaTr BO3MOKHOCTD CcBsi3ei; BBIOOP
HAYYMTbCS: OTIINYATh COJIU Hauboee
A30THOM KHCIIOTHI OT 3P PEKTUBHBIX
XJIOPUJIOB, CYJIb(AaTOB, Croco00B peleHus
CyIb(pHUI0B U CYITb(PUTOB, 3a]a4 B
COCTaBJISITh YpaBHEHUS 3aBHCUMOCTH OT
peaxkuuil pa3ioKeHus KOHKPETHBIX
HUTPATOB YCJIOBHH.




KoMMyHMKaTHBHBIE
: YMEHUE C
JI0OCTaTOYHON
TOYHOCTBIO
BbIpaXkaTb CBOU
MBICIIH B
COOTBETCTBUH C
YCIOBUSIMU
KOMMYHMKAIIH.

PerynarusHsie:
YMCHHE
OpraHU30BBIBATh
CBOIO
JIEeATEIIbHOCTb,
BbIOMpATh Cpe/ICTBA
JUISL peanu3aumn
neynei.

3 ®ochop. Ousnueckue || Hayuares: XapakrepusoBarh | [lo3HaBaTenbHBIC: OBnaneHue
4 U XUMUYECKHE AJTOTPOIHBIE MOIUPUKALIUN YMEHHE BECTH CUCTEMO
cBoiictBa ocdopa. docdopa, cBoiicTBa 6enoro u CaMOCTOSITEITbHBIN 3HAHUU
KkpacHoro (ocdopa. MTOUCK, OTOOP
uH(popmanuu, ee
ITosryyaT BO3MOKHOCTH npeoOpa3oBaHue.
HAYYHTBHCSI: COCTABISITh
YpaBHEHUS XUMHUECKHUX KommyHHKaTHBHBIE
peaKInii, XapaKTePH3YIOLIIX : (hopmupoBanme
cBoiicTBa pochopa COOCTBEHHOTO
MHEHHS U TIO3UIUH.
PerynarusHeie:
IUTAaHUPOBAHHE
CBOMX JICUCTBUI B
COOTBETCTBUHM C
ITOCTaBJIECHHOMN
3a7a4en u
YCIIOBHSIMU €€
peaTn3aImm.
3 Oxcun docdopa (V). Hayuarcsa: XapakrepusoBars | Ilo3HaBaTtenbHbIe: OBnanenune
5) ®docdopHas kuciaora u || cBoricTBa PocPHopHOTO YMEHHUE BECTU CUCTEMOI
ee COJIH. aHruapuaa u pochopHon CaMOCTOSATEIIbHBIN 3HaHUI

kuciotel. [loHnMars 3HaueHNE
MUHEPATBHBIX YI0OPSHHIA TS
pacTeHuit

[HoayyaTr BO3MOKHOCTH
HAYYUTBLCSA: COCTABIIATH
YPaBHEHUS PEaKLUd,

MIOUCK, OTOOP
uHpopmanuu, ee
npeoOpa3oBaHue.

KoMMmyHUKaTHBHBIC
: hopmupoBanue
CcOOCTBEHHOIO

XapaKTCPHU3YIOIHUX MHCHUA U ITO3UITUHA.
XUMHYECKHE CBOMCTBA OKCUA

docdopa (V) u pochoproit PerynsruBnsie:
KHUCIIOTHI, U Pa3bsICHSITh UX B TJIAHUPOBAHHE




CBETE MPECTAaBICHUNA 00

CBOUX JIE€HMCTBUH B

AIIEKTPOJIUTUUECKON COOTBETCTBUH C
JUCCOLMALIUU U IIOCTaBJIEHHOU
OKHUCJIUTEIBHO- 3ajaveit u
BOCCTaHOBUTEJIbHBIX YCIIOBUSIMU €€
nporeccax, IpoBOIUTh pean3aiuu.
KaUECTBEHHYIO PEaKI1IO Ha
dbocbar-noH.
Tema 6. Yruepoa u
KpeMHuii (9 4)
3 XapakTepucruka Hayuarcsa: Xapaxkrepusosats || IIo3naBarenbpHble: OBnanenue
6 yrlIepo/ia U KpeMHHS. anemeHThI IVA-Tpynmsl BBISIBIICHHE CUCTEMO
Annorponus yriaepona || (MOArpymimsl yriiepojia) Ha O0COOCHHOCTEH 1 3HAHUU
OCHOBE UX IOJIOKCHHUSI B MIPU3HAKOB
NEPUOANYECKON CUCTEME U 00BEKTOB;
0COOCHHOCTEH CTPOCHUS UX MIPUBOJIUTH
aToMOB. OOBSACHATH IIPUMEPBL.
3aKOHOMEPHOCTH U3MEHEHUS
cBoiicTB 3nemeHToB IVA- KommyHHKaTHBHBIE
IPYIIIBL. : B3aUMO/ICIICTBHE B
X0J1€ IPyNIIOBOM
ITosyyaTr BO3MOKHOCTH paboThl, BEAYT
HAYYUTHCSI: XapaKTepu30BaTh || AMAJIOT, Y4acTBYIOT
AJUIOTPOIIHIO YIJIEPOJa KaK B JIUCKYCCHUU;
OJIHY U3 MPUYHH MPUHUMAIOT JIPYroe
MHOT000pa3usi BEIIECTB. MHEHHE U
MO3UIIHIO.
PerynstuBHsie:
IIPOrHO3UPYIOT
pe3yJbTaThl YPOBHS
YCBOEHUS
M3y4aeMOro
MaTepuana;
IPUHUMAIOT U
COXPAaHSIIOT
y4eOHYIO 3a71a4y.
3 Xumnueckue coiictsa || Hay4yartesi: OnucsiBaTh ITo3HaBaTenbHbIE: OBnanenune
7 yraepoaa. AacopOuus || cBOICTBa BEIIECTB B XOJ€ Jie- OCYLIECTBIISATh CUCTEMOI
MOHCTPAIMOHHOTO U MIOMCK HYXHOU 3HaHUH

1a60paTOPHOTO
HKCIIEPUMEHTA.

Cobmtoaath TEXHUKY
0€301acHOCTH.
Ornpenendars cBoiCTBa
MIPOCTOTO BEIECTBA YTIIA,
UMETH TPEJICTaBICHUE O
azcopOouu

IHosyyaTt BO3MOKHOCTH

uH(popMaluu B
yueOHHUKe, aTiace.

KoMMmyHUKaTHBHBIE
. YIUTBCS
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBUU C
3alayaMu 1
YCJIOBUSIMU




HAYYHUTbCHA: COCTaBIATh
YPaBHEHHS XUMHUYECKHUX
peakumii, XapaKTepu3yOInX
XUMHUYECKHE CBOMCTBA

KOMMYHHKAIIUH.

PerynarusHsie:
IIPOrHO3UPOBATh

yriaepoaa pe3yJIbTaThl ypPOBHS
YCBOEHHUE
M3y4aeMOro
Marepuaa.
3 Oxkcup yriepoaa (II) - Hayuarca Onpenensits [To3HaBarenbHbIE: Osnanenue
8 YIapHBIA a3 CTPOCHME U CBOWCTBA OKCUAA CTaHOBJICHUE CUCTEMOM
yriepona (II), ero MPUYHHHO- 3HAHUI
¢bu3noIOrNUecKoe AeiicTBUE CJIEICTBEHHBIX
Ha OpraHu3M YeJIOBEKa. CBsI3€ii; BBIOOD
HauOoJee
IMosy4yaT BO3MOKHOCTH 3¢ (HeKTUBHBIX
HAYYHMTbCS: COCTABIATh C1oco0O0B pelIeHus
YpaBHEHUS XUMUYECKHUX 3a/1a4 B
peaxkiuu, 3aBHCHUMOCTH OT
KOHKPETHBIX
XapaKTEpHU3YyIOLIUX CBOMCTBA YCJIOBH.
okcuaa yraepoaa (II)
KoMMmyHuKaTUBHBIE
: YMEHHE C
NOCTaTOYHOM
TOYHOCTbIO
BBIPAXKATh CBOU
MBICIIU B
COOTBETCTBHUU C
YCIIOBUSIMU
KOMMYHHUKAIUU.
PerynaruBHsie:
yMEHHE
OpraHU30BBIBaTh
CBOIO
JIESITENIBHOCTb,
BBIOMPATH CPEJICTBA
JUISL peanu3aiiu
Leei.
3 Oxkcup yriepona (IV) - || Hayuares: O6cyxaats cBoiic || [IpenmerHbie: OsnaneHue
9 YIJIEKUCIIBIN Tas. TBa okcuza yriaeponaa (IV) aHaJIU3UpPOBATh U CUCTEMO
oTOMpaTh 3HAHUU
ITosryyaT BO3MOKHOCTH UHpOPMAILIHIO;
HAYYMTbCSI: COCTaBJIATh BBI/IBIDKEHUE
ypaBHEHUE PEaAKIIHH, TUIOTE3 U UX
XapaKTepU3yIoIIeH 000CHOBaHUE;
npeBpalleHre KapOOHaTOB B IIOCTPOEHHUE
TUAPOKApOOHATHI, POBOIUTH JIOTUYECKON e
KayeCTBEHHbIE PEAKIINH Ha paccyXIeHUH.
okcun yriepoaa (IV) u
KapOOHAT-HOH KoMmmyHuKaTHBHEIE

: BBIOOpP OCHOBAHHIA




U KPUTEPUEB C
LIETIBIO BBICIECHUS
IIPU3HAKOB, YMEHUE
C TOYHOCTBIO
BbIpaXkaTb CBOU
MBICJIH B
COOTBETCTBUH C
3a/1ayaMu 1
YCIIOBUSIMU
KOMMYHHUKAIUU.

PerynstuBHsle:
MPUHSITHE U
COXpaHEHUE
yueOHOI 3a1auu.

o A~

VYroapHasg Kuciiora u
ee conu. Kpyrosopot
yriiepojia B Ipupo/ie

Hayuares: OOcyxnaTh cBoiic
TBa U YTOJIBHOW KUCIIOTHI.

[HosyyaTt BO3MOKHOCTH
HAYYUTHCS: COCTABIATh
ypaBHEHHUE PEaKIINH,
XapaKkTepu3yomIen
npeBpalieHre KapooHaToOB B
THJIPOKapOOHATHI, TPOBOAUTD
KaueCTBCHHBIC PEAKIINH Ha
okcup yraepoaa (IV) u
KapOOHAT-HOH

ITo3HaBaTenbHBIE:
YCTaHABIIMBATh
MIPUYUHHO-
CIIC/ICTBCHHEIC
CBSI3M.

KommyHMKaTHBHBIE
: yMEHHUE
OIpesieNATh LeNu
CBOEro 00yueHus,
CTaBUTb U
(dbopMyIMpoBaTh
U1 ce0s1 HOBBIE
3aJa4M B yuebe u
MO03HABATEIbHOM
NeSITeITbHOCTH,
pa3sBUBaTh MOTHUBBI
Y UHTEPECHI CBOEH
MO03HABATEIbHOM
NeSITETTLHOCTH.

PerynarusHeie:
IIPOTHO3ZUPYIOT
pe3yabTaThl YPOBHS
YCBOEHUS
M3y4aeMoro
MaTepuana;
MPUHUMAIOT U
COXpaHAIOT
y4eOHYIO 3a7a4y.

Osnagenue
CUCTEMOH
3HAHUH

[EEN

[TpakTrueckas padota
Ne6. ITomyuenune
okcupa yraeponaa (IV)
U U3y4YCHHE eTO
cBolicTB. Pacno-

3HaBaHHUC Kap6OHaTOB.

Hayuarcs: nonyyars n
coOHupaTh OKCUJ yriepoaa
(IV) B nabopaTopuu u
JIOKa3bIBaTh HAJIMUUE TAHHOTO
rasa.

IHosyyat BO3MOKHOCTH

ITo3HaBaTenbHEBIE:
YCTaHABIIMBATh
[IPUYUHHO-
CJIEACTBEHHEBIE
CBSI3H.

KOMMYHI/IKaTI/IBHBIe

Osnanenne
cucTeMou
3HaHUHU




HayuMThcesi: Pacrio3HaBaTh
OIIBITHBIM ITyTEM YTIEKHUCIIBIN
ra3, KapOoHaT - ¥ CUJIMKAT-
MOHBI. Mcnonb30Bath
IPUOOPETEHHBIE 3HAHUS U
YMEHHSI B IPAKTHYECKOM
JEeSITETLHOCTH U
HIOBCETHEBHOM KH3HU C IEIIBIO
0e30macHOro odpareHus ¢
BEILIECTBAMH U MaTepHaIaMu 1
HKOJIOTHYECKU TPAMOTHOTO

: yMEHUe
OIpeNeNATh Len
CBOETO O0Y4YCHHH,
CTaBUTb U
¢dbopmynupoBath
U1 ce0st HOBBIE
3aJa4uM B yuebe u
[I03HABATEIbHOM
NeSITebHOCTH,
pa3sBUBaTb MOTHUBBI
U UHTEPECHI CBOEHU

MOBE/ICHUS B OKPY KaIOLIeH MO03HABATEIbHON
cpene JIeATEITLHOCTH.
PerynarusHsie:
MPOTHO3UPYIOT
pe3yabTaThl YPOBHS
YCBOCHHUS
M3y4aeMoro
Marepuania;
MPUHUMAIOT U
COXpaHAIOT
y4eOHYI0 3a7a4y.
4 Kpemuuii. Oxcun Hayuarcsa: ConoctaBisith ITo3HaBaTebHEBIE: OsBnanenue
2 kpemuus (IV) CBOMCTBA OKCHJIOB yIJIEPOJAa U || YCTaHABIIMBATh CUCTEMOM
KpEMHUS, OOBSICHITh IPUUUHY || TPUYUHHO- 3HAaHUU
WX Pa3INYus. CJIC/ICTBEHHBIC
CBSI3U U
VYcranaBiuBaTh 10 3aBUCHUMOCTH.
XUMHUYECKOH opMmyIie
MIPUHAJIC)KHOCTh BEIIECTB K KoMMyHHKaTHBHBIC
OnpeeIEHHOMY Kilaccy : IJTAHUPOBATh
COEIMHEHUN. LIEJIN U CIIOCOOBI
B3aUMOJICUCTBUS,
IMosyyaTt BO3MOKHOCTH MMOHUMATh TTO3UIIUIO
HAYYUTHCS: 3aMKUChIBAaTh JIpyroro,
ypaBHEHUS PEaKIIHil B y4acTBOBATh B
AIIEKTPOHHO-UOHHOM BHJIE. KOJUUIEKTUBHOM
Ocy1ecTBIsITH 00CyXIeHUN
B3aMMOIIPEBPAIICHHS Kap- POOIIEMBI.
OOHATOB U I'MIPOKapOOHATOB.
Pacrio3naBaTh OIBITHBIM PerynstuBHsie:
MyTEM YTIIEKUCIBIN ra3, MPUHUMATH U
KapOOHAT - U CHIIUKAT-UOHBI. COXPAaHSITh
y4eOHyt0 3a/1a4y;
YYUTHIBATH
BBIJICIICHHBIC
yUUTEIEM
OPHUEHTHPHI
JICUCTBUSI.
4 Kpemuuesas kucnora Hayuares: /loka3zbiBaTh [lo3naBaTenbHbIE: OBnaneHue
3 u ee conu. CTeKo. KHCJIOTHBIM XapaKTep BHICHINX || BBISIBISTH CHCTEMOM




LlemeHT.

OKCHJIOB YIJI€pOJa U KPEMHHUS.

ITosryyaTr BO3MOKHOCTD
HAYYHUTbCS: COCTABIIATh
YpaBHEHUS XUMUYECKHUX
peakimil, XapaKTepU3yOIINX
CBOMCTBA KPEMHMS, OKCUAA
kpemuus (IV), kpemHuEeBOH
KUCHO0ThL. UMeTh
MIPEACTABICHUE O CUIMKATHON
MIPOMBIIUIEHHOCTH

0COOEHHOCTH U
MIPU3HAKA
00BEKTOB;
MIPUBOJIUTH
MIPUMEPHI B
Ka4yecTBe
BBIIBUTa€MBIX
ITOJIOKECHUH.

KOMMYHI/IKaTI/IBHBIe

B3aMMO/ICIICTBOBATH
B X0JI€ I'PYIIIIOBOI
paboThI, BECTH
JTUAJIoT,
y4acTBOBaTh B
JIICKYCCHH,
MPUHUMATH JAPYToe
MHEHUE U MO3ULINH,
JIOITyCKAaTh
CYILIECTBOBaHHE
pa3HBIX TOYEK
3peHusl.

PerynstuBHbIE:
IPOTHO3UPOBATH
pe3yJbTaThl YPOBHS
YCBOCHUS
U3y4aeMoro
Marepuana;
NpUHUMATh U
COXPaHSTh
y4eOHYIO 3a/1a4y.

3HAHUH

B~ b

KonTtposbHnas padora
Ne2 o temam:
«Kmncaopona u cepa.
A3sort u docdop.
Yraepoa u
KPeMHUi».

Hay4aresi: npuMeHsTh
3HaHWS, yMECHUS U HaBBIKH,
IIOJTyYEHHBIE ITPU U3YUECHUU
TEMBI

ITo3HaBaTenbHBIE:
YMEHHUE BECTH
CaMOCTOSITEIIbHBIHN
TTIOMCK

KoMMmyHHKaTHBHBIE
: (hopmupoBaHue
cOOCTBEHHOTO
MHEHHUS U TO3ULUH.

PerynarusHeie:
IJIAHUPOBAHUE
CBOMX JIEHCTBUM B
COOTBETCTBUH C
IMOCTaBJICHHOM
3ajaueit u
YCJIOBUSIMU €€
peanusanuu, B TOM
qHCJIC BO




|| BHYTPEHHEM ILJIAHE.

Tema 7. Oommue
CBOHCTBA METAJLJIOB
(139)

IMPUHHUMATh U

4 XapakTepucruka Hayuarcsa: XapaxkrepusoBats || IIo3naBarenbpHble: OBnanenue
5 METaJUIOB METaJlIbl HA OCHOBE UX BBISIBIICHUE CUCTEMOM
MOJIO’KEHUS B IEPHOMYECKON || 0COOCHHOCTEH 1 3HAHUU
CUCTEME U OCOOCHHOCTEH MIPU3HAKOB
CTPOEHHUSI KX aTOMOB. 00BEKTOB;
OOBSICHITH 3aKOHOMEPHOCTH MIPUBOJUTH
W3MEHEHUS CBOMCTB METAJJIOB || TIPUMEPBHI.
10 IEPUOY U B A-TpyImax.
KoMMyHUKaTHBHBIE
IHony4yaTr BO3MOKHOCTH : B3aUMOJICHCTBHUE B
HayuuThcs: VcecnenoBars X0JIe TPyIIIOBOMI
CBOMCTBA N3y4aeMbIX Be- paboThl, BeAyT
LIECTB. IPUMEHATH 3HAHUS O JIAAJIOT, YYaCTBYIOT
METaJUIMYECKOU CBSI3U JIs B JIUCKYCCHUU;
pa3bsiCHEHUS (PU3NIECKUX MIPUHUMAIOT JIPyroe
CBOICTB METAJIJIOB MHEHUE U
MO3ULIHIO.
PerynaruBHsie:
MIPOTHO3UPYIOT
pe3yabTaThl YPOBHS
YCBOCHHUS
M3y4aeMoro
MaTepuaa;
MIPUHUMAIOT U
COXPAHSIIOT
y4eOHYIO 3a/1a4y.
4 Haxoxnenue Hayuyarcs: I[losnb3oBarscs ITo3naBarenbHbIE: OBnanenue
6 METaJUIOB B Mpupojie U || uHpopMaluen u3 Ipyrux YCTaHABJIUBATh CHUCTEMO
o011re crnocoOsl X HMCTOYHUKOB JJIS1 TOATOTOBKHU MPUYUHHO- 3HaHUI
MOJTYy4YECHUS KpaTKUX COOOIIEHHUH. CIIEZICTBCHHBIE
CBSI3U U
['oTOBUTH KOMITBIOTEPHBIE 3aBUCHUMOCTH.
MPE3EHTALNHU [10 TEME
KoMMmyHHKaTHBHBIE
MHoayyaTt BO3MOKHOCTH : INTAHUPOBATh
HayuyMThcsi: Vcnonb3oBaTh LEJTH ¥ CTIOCOOBI
puoOpeTEHHBIC 3HAHUS U B3aUMOJICUCTBUS,
YMEHHUS B IPAKTUYECKOMN MMOHUMATh MO3UIUIO
JIEATEIIbHOCTH U JpyToro,
MOBCETHEBHOM KU3HU C LIEJIbIO || y4aCTBOBATh B
0e301macHOro oopaleHus ¢ KOJUIEKTUBHOM
BEII[ECTBAMH U MaTepuajgaMH U || 0OCYKIEHUH
AKOJIOTMYECKH TPAMOTHOIO POOIIEMBI.
MOBEJICHUS B OKPYIKAOLIEN
cpene PerynstuBHsle:




COXPaHATH
y4eOHyI0 3a/1a4y;

YUUTBHIBATh
BBI/ICTICHHBIE
YUUTEIEM
OPUEHTHUPHI
JICHCTBHSL.
4 Xumnueckue ceoicta || Hayyares: mosb3oBaThes IIpeamerHble: OBnaneHue
7 METAJIJIOB. AIIEKTPOXUMUYECKUM PAIOM aHAJIN3UPOBATh U CUCTEMOH
DNEKTPOXUMHUYECKUM HaIIpSHKEHUN METaJlIOB, oTOUpaTh 3HaHUHI
psi HalpsDKEHUN COCTaBIIAATh YPAaBHEHUS UH(pOPMALINIO;
METAaJIJIOB. XUMHUYECKUX PEaKLIUH, BBI/IBIDKEHUE
XapaKTepU3yIOUIUX CBOMCTBA TUIIOTE3 U UX
METAJIOB 000CHOBAHHE;
IIOCTPOCHHE
ITosryyaT BO3MOKHOCTH JIOTUYECKOU LenH
HAYYHMTbCS: OOBSICHATh paccyXIeHUH.
CBOMCTBA METAJIJIOB B CBETE
npeJCTaBICHUN 00 KoMMmyHHKaTHBHBIE
OKHUCJIUTEIIBHO- : BIOOp OCHOBaHUM
BOCCTaHOBUTEJIbHBIX U KPUTEPUEB C
poueccax LIEJIbIO BBIJIEJICHHUS
IIPU3HAKOB, YMEHUE
C TOYHOCTBIO
BbIpaXKaTh CBOU
MBICIIU B
COOTBETCTBUH C
3aJja4aMy U
YCIIOBUSIMU
KOMMYHHKaIUH.
PerynsatusHsie:
MPUHSITHE U
COXpaHEHHE
y4eOHOM 3a/1auHu.
4 Cnnagsl (ctanb, uyryH, || Haywaresa: Onpenensite Ilo3HaBaTenbHbIE: OBnanenue
8 JIOPAIFOMUHHH, 0COOEHHOCTH COCTaBa U YMEHHE BECTU CUCTEMON
OpoH3a). CBOMCTB UyryHa 1 CaMOCTOSITEIIbHBIN 3HaHUI

CTaJld, TIOPATIOMUHUS,
OpOH3BI

MHoayyaTt BO3MOKHOCTH
HAYYMTbCS: Pa3bACHITh
po0IeMbl 0€30TXOTHBIX
MIPOU3BOJICTB B METAJULYPIUH.
3HaTh COCTAB U CTPOCHUE
CILJIaBOB, OTJIUYHE OT
METaI0B. YMETb OOBICHATD,
MOYEMY B TEXHUKE LIUPOKO
HCIOJIb3YIOT CIUIaBbI

MOKCK, OTOOP
uH(popmanuu, ee
npeoOpa3oBaHue.

KoMMmyHUKaTHBHBIC
: hopmupoBaHue
COOCTBEHHOT'O
MHCHUA U ITO3UITNN.

PerynsatuBHble:
IJIAHUPOBAHUE
CBOMX JICHCTBHUI B
COOTBETCTBHH C
MMOCTaBJICHHOMI




3ajaueii u
YCJIOBUSIMU €€
peanusauuu, B TOM
YHCJIe BO
BHYTPEHHEM ILJIAHE.

BHCKTPOJII/ITI/I‘ICCKOI\/II
JUCCcoalnmm 1
OKHCIIUTCIIBHO-
BOCCTAHOBHTCIIbHBIX

: BBIOOpP OCHOBaHHIA
U KPUTEPUEB C
IEJIBIO BBIJICIICHUS
IMPU3HAKOB, YMCHUC

4 [IlenoyHble METAILITBI. Hayuyarcs: xapakTepu3oBaTh [To3HaBarenbHbIE: OsnaneHue
9 LIEJIOYHBIE METAJLIBI 110 CTaHOBJICHUE CUCTEMOH
IIOJIOKEHUIO B IIEPUOJUYECKON || IPUYUHHO- 3HaHUHI
TaOJIMIIEe U CTPOSHUIO AaTOMOB CJIEICTBEHHBIX
CBsI3€i1; BBIOOD
ITosryyaT BO3MOKHOCTH Hauboiee
HAYYHMTbCSl COCTaBIIATh 3 PEKTUBHBIX
YPaBHEHHUs peaKUuil, Croco00B pereHHs
XapaKTEPU3yIOLUX CBOMCTBA 3a/1a4 B
LIEJIOYHBIX METAJUIOB U UX 3aBUCUMOCTH OT
COCMHEHUH, U OOBICHATH UX KOHKPETHBIX
B CBETE IPEeCTaBICHUNA 00 YCIIOBUI.
ANEKTPOIUTUYECKOMN
JUCCOLAlUU U KoMMmyHHKaTHBHEIE
OKHUCJIUTEIIBHO- : YMEHHE C
BOCCTaHOBUTEJIbHBIX JIOCTaTOYHOMN
IIPOLIECCOB TOYHOCTBIO
BBIPAXKATh CBOU
MBICIIU B
COOTBETCTBUU C
YCIIOBUSIMU
KOMMYHHKAIUU.
PerynarusHeie:
yMeHue
OpraHN30BBIBaTh
CBOIO
JIESATEIbHOCT,
BBIOMpATh Cpe/ICTBA
JUISL peanu3arun
LeTIeH.
5 Marnaui. Hayuarcs: xapakTepu3oBaTh IIpenmerHble: OBnanenune
0 [[{erounO3EMENBHBIE aneMeHTsl [IA-rpynmnsl o aHaJIU3UPOBATh U CUCTEMOM
METaJuUIbL. MOJIOKEHUIO B IEPUOJIMNYECKO || oTOMpaTh 3HaHUI
TabJIMLE U CTPOCHUIO aTOMOB nH(pOpMaIINIO;
BBIJIBUKEHUE
IHosyyaTr BO3MOKHOCTH TMIIOTE3 U UX
HAY4YHUTbCHA: COCTABIIATh 000CHOBaHHE;
YpaBHEHUs pEaKIHii, [IOCTPOCHUE
XapaKTEPU3YIOLIUX CBOMCTBA JIOTUYECKOU LIENH
MAarHusi ¥ €ro COeIMHEHUH, 1 paccyXIeHHI.
OOBSICHATBH UX B CBETE
MpeACTaBICHUH 00 KomMmyHukaTuBHBIE




nporeccax. C TOYHOCTBIO
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBHUU C
3a/layaMu U
YCJIOBUSIMU
KOMMYHHUKAIUH.
PerynarusHsie:
MPUHATHE U
COXpaHEHUE
y4eOHOM 3a/1a4H.
5 Kanbuuii u ero Hayuarcs: xapakTepu3oBaTh [To3HaBarenbHbIE: Osnanenue
1 COCAUHEHUS. anemMeHTsl [IA-rpynmns 1o BBISIBIICHUE CUCTEMOM
Kectkoctb BOJBI MOJIO’KEHHUIO B MIEPUOJUYECKON || 0coOOEHHOCTEeH 1 3HaHUI
CIIOCOOBI €€ TabJIMLE U CTPOCHUIO aTOMOB IIPU3HAKOB
YCTpaHEHHUS. 00BEKTOB;
[HoayyaTt BO3MOKHOCTH [IPUBOJIUTH
HAYYHUTbCS: COCTABIISITh MIPUMEPBL.
YpaBHEHUs pEaKIIUii,
XapaKTEPU3YIOIIMX CBOMCTBA KomMmyHukaTuBHBIE
KaJIbLIMS U €70 COCAUHEHUN, U || : B3aUMOJEHCTBHE B
OOBSICHAThH UX B CBETE XO0JIe TPYIIIOBOM
MpeACTaBICHUIN 00 paboThl, BeAyT
AIEKTPOIUTUYECKON JIAAJIOT, YY4aCTBYIOT
JUCCOLMAlUU U B JIUCKYCCHUU;
OKUCITUTEIHHO- MIPUHUMAIOT JIPYTOe
BOCCTAHOBUTEJIbHBIX MHEHHE U
nporueccax. 3HaTh MO3ULUIO.
KaueCTBEHHYIO PEaKIUIO Ha
WOH KaJblus. 3HaTh, 4YeM PerynsruBnsie:
00yCIIOBJIEHA KECTKOCTh MIPOTHO3ZUPYIOT
BOJIbl. YMETh Pa3bACHITH pe3yabTaThl YPOBHS
CIOCOOBI YCTpaHEHUS YCBOEHUS
YKECTKOCTH H3y4aeMoro
MaTrepuana;
MIPUHUMAIOT U
COXPaHAIOT
y4eOHYIO0 3aa4y.
5 Amromuaunii. [Tonoxen Hayuarcs: cocTaBiaTh ITo3HaBaTennHEIE: Osnanenne
2 ve aTlOMUHHUS B YpaBHEHUS XUMUYECKHUX OCYILECTBIISATh CUCTEMOI
IIEPUOINYECKON peaknuii, XapaKTepu3yOINX ITOMCK HYXHOU 3HaHUHI

CUCTCMC U CTPOCHUC
€ro aroma.

0o011[1e CBOUCTBA ATFOMUHUSA

HoayyaTt BO3MOKHOCTH
HAYYUTHCSI: OOBSICHATH 3TU
peaKIiu B CBETE
MpeICTaBICHHUA 00
OKUCITUTEIHHO-
BOCCTAHOBUTEIbHBIX
IIPOLIECCOB

uHpoOpMalnU B
yueOHUKe, aTiace.

KoMMmyHUKaTHBHBIE
. YIUTBCS
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBHUU C
3a1ayaMu 1
YCJIOBHUSIMU




KOMMYHHKAIIUH.

PerynarusHsie:
IIPOrHO3UPOBATh
pe3yiabTaThl YPOBHS
YCBOCHHE

HAYYHUThCS: PA3bICHITH
CBOICTBA eJe3a B CBETE
MpeACTaBICHUN 00
OKUCITUTEIBHO-
BOCCTAaHOBUTCIIbHBIX
rpoueccax u
ANEKTPOIUTUYECKOMN
JUCCOIMAIIN

3HaAHUS; BEIOOP
OCHOBaHHUI U
KPUTEPUEB IS
IIOCTPOEHUS
JIOTHYSCKOM IIeTH
paccyKJIeHUH,
YMEHHE TTOJTHO
BBIPAXaTb CBOU
MBICJIH.

KoMMmyHHKaTHBHBIE
: bopmupoBanue u
pa3BuTHE
TBOPUYECKUX

M3y4yaeMoro
Marepuaa.
5 Baxueiinue Hayuyarcs: 1oka3biBaTh ITo3HaBaTenbpHEIE: OBnagenue
3 COEIMHEHUS amM(OTEpHBII XapaKTep YCTaHOBJICHHE CUCTEMOI
ATIOMUHHS COCIUHEHMS, COCTABIIATh MPUYHHHO- 3HAHUU
ypaBHEHUSI COOTBETCTBYIOLIUX || CJIEICTBEHHBIX
XUMHYECKUX PEaKIui CBsI3eH U
3aBUCUMOCTU
IMosy4yaT BO3MOKHOCTH MEXIy 0ObEKTaMHU.
HAYYUTHCS: OOBACHATD UX B KoMmmyHuKaTHBHBIE
CBETE MpeACTaBICHUMN 00 : INIAHUPOBAHHUE
ANEKTPOJIUTHYECKON LIEJIU ¥ CIIOCOOBI
JUCCOLIMAlMU B3aMMOJCHCTBUS;
00MeH MHEHUSIMH,
IMIOHUMAaHHE
MTO3UIIMH TTapTHEpAa.
PerynstuBHsie:
COXpaHEHHUe
y4ueOHOM 3a/1a4H;
YVYHUTHIBATH
BBIJICJICHHBIC
YUYUTEIIEM
OPUEHTHUPHI
JICHCTBHSL.
5) Kenezo. [Tonoxenue Hayuarcsa: O6cyxnaTth [To3naBaTenbHbBIE: OsnaneHue
4 JKele3a B CTPOEHHE aToMa Kelle3a, IOVCK U BBIJICIICHUE || CHCTEMOM
MEPUOINYECKOMN bu3HYecKre U XUMHUYECKUE HE0OXO0UMOi 3HAHUU
CHUCTEME U CTPOCHHUE CBOICTBA KeJie3a uH(pOpMaInu;
ero aToma. CHUHTE3UPOBATH
IHony4yaTr BO3MOKHOCTH HMEIOIIHECs




CIIOCOOHOCTETA.

PerynarusHsie:
YMCHHE
OpraHU30BBIBATh
CBOIO
JIeATEIIbHOCTb,
BbIOMpATh Cpe/ICTBA
JUISL peanu3anumn
LeJIen.

5 CoenuHenus xenesa Hayuarcs: 3HaTh CBOMCTBA ITo3HaBaTenbHEIE: OBnagenue
5 coenuHenuit Fe+2 u Fe+3 BBISIBIICHHE CUCTEMOM
0COOEHHOCTEH U 3HAHUU
ITosryyaT BO3MOKHOCTH MIPU3HAKOB
HAYYMTBCS: COCTaBJISTh 00BEKTOB;
YpaBHEHHUS PEaKIUil B CBETE MIPUBOIUTH
MIPEJICTaBICHHUIA 00 MIPUMEPBHL.
AIIEKTPOIUTUIECKON
JIMCCOITUAIINU U KoMmmyHuKaTHBHBIE
OKHUCJIUTEIHHO- : B3aUMO/ICHCTBHE B
BOCCTAaHOBUTEIBHBIX X0J1e TPYIIIOBOM
mporeccax paboThl, BeAyT
JINAJIOT, Y4aCTBYIOT
B JICKYCCHUU;
MIPUHUMAIOT JIPYTOe
MHEHUE U
MTO3UILINIO.
PerynarusHeie:
MIPOTHO3ZUPYIOT
pe3yabTaThl YPOBHS
YCBOEHUSA
H3y4aeMoro
Marepuana;
MIPUHUMAIOT U
COXPaHAIOT
y4eOHYIO0 3aa4y.
5) [Ipaktuueckas padora | Hayuarcsi: BEITIOJHSTH [IpenmerHbie: OsnaneHue
6 Neo7 Pemienne AKCIIEPUMEHTAIIbHBIE 3a]Ja4H aHAIM3UPOBaTh U CUCTEMOI
AKCTIEPUMEHTAIIbHBIX WHIUBUIYATHHO PAa3HBIMU oTOMpaTh 3HaHUI
3a/1a4 10 TeMe crocobamu nH(pOpPMAIIHIO;
«MeTayel 1 ux BBIJIBUKEHUE
COCIMHEHUS». IMosyyaT BO3MOKHOCTH TUIOTE3 U UX
HAYYMTbCSI: BEIOMPAThH 000CHOBaHUE;
HanboJiee parmoOHAIBHBINA X0T || TOCTPOEHUE
pelIeHus, 1eaTh BHIBObI Ha JIOTUYECKOU TeTTH
OCHOBaHUU HaOJIOIEHUI pacCyKJIeHHH.
KoMMmyHHKaTHBHBIE

: BBIOOpP OCHOBAHHIA
U KPUTEPUEB C
IEJIBIO BBIJICJICHUS




MPU3HAKOB, YMEHUE
C TOYHOCTBIO
BBIPAXaTb CBOU
MBICJIU B
COOTBETCTBHUH C
3aJa4amMu U
YCIOBUSIMU
KOMMYHUKAaIUH.

PerynstuBHsle:
MPUHSITHE U
COXpaHEHUe
yueOHOIl 3a/1auH.

Koutpoasnas padora
Ne3 o reme: «O01mue
CBOMCTBa METAJLIIOB».

Hayuarcs: npuMeHsITh
3HAHUA, YMECHUS U HaBBIKH,
IIOJIyYEHHBIE IIPU U3YUECHUHU
TEMBI

[To3HaBarenbHbIE:
BBIOOp HamboJIee
3P HEKTUBHBIX
Croco0O0B peleHus
3a/1a4 B
3aBUCUMOCTH OT
KOHKPETHBIX
YCIIOBUH.
KommyHHKaTHBHBIE
: YMEHUE ¢
NOCTAaTOYHOM
MOJTHOTOM 1
TOYHOCTHIO
BBIPAXKATh CBOU
MBICITU B
COOTBETCTBHUU C
3aJa4aMy 1
YCIIOBUSIMU
KOMMYHHKAIUH.

PerynstuBHsie:
MPUHUMATH U
COXPAaHSITh
y4eOHyI0 3a/1a4y;
CaMOCTOSITEJIBHO
BBIJICTISTH U
dbopMHUpOBATH 11E1Tb;
COCTAaBJIATH TIJIaH U
MOCJIEI0BATEIbHOCT
b IEUCTBUH.

Tema 8. OcHOBBI
OpPraHu4ecKo XUMUH
(10 )

oo o1

ITepBoHauanbHBIC
CBEJICHUS O CTPOCHUU
OPTraHUYECKHUX
BEILECTB.

Hayuares: OGcyxnarhb
OCHOBHBIE ITOJIOXKEHMSI TEOPUN
CTPOCHUA OPraHUYCCKUX
coenuHenuit A.M. bytieposa

ITo3HaBaTenbHbIE:
OCYLIECTBIISATh
ITOMCK HYXHOU
uHpopMaluu B

OBnagenue
cucTeMou
3HaHUHU




[Hoay4yaTt BO3MOKHOCTH
HAYYHThCS: 3aIIHCHIBATH
CTPYKTYpHBIE (hOpMYIIBI
OpPraHMYECKUX BEIIECTB Ha
pUMepe ATKaHOB

yueOHUKe, aTiace.

KoMMyHUKaTHBHBIE
. YUUTBCA
BBIPAXKATh CBOU
MBICIIU B
COOTBETCTBUU C
3aJla4aMHy U
YCIIOBUSIMU
KOMMYHMKaIUH.

PerynarusHsie:
IIPOrHO3UPOBATh
pe3yiabTaThl YPOBHS
YCBOCHHE

M3y4aeMoro
MaTepuaa.
5 YuporieHHas Hayuares: onpenensits [To3naBaTenbHbIE: OBnanenue
9 KJaccuuKanus NPUYHHBI MHOTO00pa3us YMEHHE BECTU CUCTEMOI
OpPraHHYECKHUX OpraHMYECKUX BEILECTB, CaMOCTOSITENbHBIH 3HAaHUU
COCTUHEHUH. OCHOBHBIC ITPU3HAKH MIOKCK, OTOOP
KJaccuukanum uHpopmaruu, ee
OpPTaHWYECKUX COCAMHCHUN npeoOpa3oBaHue.
IMoay4yaT BO3MOXKHOCTH KoMMyHHKaTHBHBIC
HAYYUTHCS: ONPEACTATh : hopmupoBanue
U30MEPHI U3 TPEATIOKEHHOTO COOCTBEHHOTO
MEePEYHs CTPYKTYPHBIX MHEHUS U MO3UIINH.
(bopMyJT OpraHuYeCKUuX
BEIIIECTB, OPUEHTUPOBATHCS B PerynstuBHbie:
KJTaCCU(UKAIIAN TUTAHUPOBAHHE
OPraHUYECKUX COCIUHEHUN CBOUX JIEUCTBUU B
COOTBETCTBUH C
ITOCTaBJIECHHOMN
3a7a4en u
YCIIOBHSIMU €€
pean3alni.
6 [TpenenbHbIC Hayuares: OGcyxnath [To3naBaTenbHbIE: OBnanenue
0 yIIeBOAOPOABL. MeTa, || OTOeNbHBIX MpeICTaBUTENCH YMCHHE CUCTEMOM
9TaH. anKaHoB (MeTaH, TaH, OpraHU30BBIBATH 3HAaHUH’
nponas, OyTaH), UxX CBOIO
buznyecKrue 1 XUMUYECKHE JESITENIbHOCTb,

CBOICTBA, ONIPEACIICHUS
TOMOJIOT'OB, TOMOJOTHYECKOI0
psna

Hoay4yaTt BO3MOKHOCTH
HAYYMTbCS: COCTaBJIATh

CTPYKTYpHBIE POPMYJIBI
aJIKaHOB

BbIOMpATh CpeACTBa
JUIsl pealln3alyu
emnei.

KoMMmyHHKaTHBHBIE
: IPUHUMATh U
COXPAaHSITh
y4eOHyI0 3a/1auy.

PCFYJ'IHTI/IBHBIGZ




dbopMupoBaHue U
pa3BUTHE YMEHUU
BECTU

CaMOCTOSITEILHBIN
MOKCK, OTOOP
nHpopmauu.

HenpenenbHbie Hayuarcsa: CocTaBisiTh Ilo3naBarenbHEIC: Osnanenne

YIJIEBOJOPO/BI. CTPYKTYpHYIO (hopMyITy YMEHHUE BECTU CHCTEMOM
ATUJICHA, €T0 (PU3HUECKHE U CaMOCTOSITEILHBIN 3HaHUHI

OTHUIICH. XHMHYECKHE CBOMCTBA, MOKCK, OTOOP
Ka4eCTBEHHbBIC PEAKIIMM Ha uHpopmaruu, ee
HEeNnpe/ebHBIE YIIIEBOAOPOIBL. || TIpeodpa3oBaHUE.

[HosyyaTt BO3MOKHOCTH KomMmyHukaTuBHBIE
HAYYHUTbCS: COCTABIIATh : popmupoBanue
CTPYKTYpHBIE (hOPMYJTBI COOCTBEHHOTO
TOMOJIOTOB dTHJICHA MHEHUS U MTO3HIIHH.
PerynarusHeie:
IJIAHUPOBaHUE
CBOMX JICHICTBUM B
COOTBETCTBHH C
IIOCTaBJICHHOM
3agadyeu u
YCIIOBHSIMU €€
peanu3anyu, B TOM
YHCIIe BO
BHYTPEHHEM IJIaHE.

[Tonmmepnr Hayuares: Ilo3HaBaTenbHBIE: Osnanenne
CocCTaBiATh CTPYKTYPHYIO BBIOMPATH CHUCTEMO
dbopMyIy arieTuneHa, ero HanOoJee 3HaHWH.
¢buznyecKue 1 XUMHUYECKHE 3¢ (deKTUBHbBIE

CBOMCTBA

[Hoayyat BO3MOKHOCTH
HAYYUTbCS: COCTABIIITh
YPaBHEHUsI XUMHUYECKUX
peaknmii, XapaKTepu3yOINX
CBOMCTBA allETUIICHA

CHOCOOBI pelIeHus
3a/1a4;
KOHTPOJIUPOBATH
OLICHUBATBH ITPOIIECC
U pe3yJbTaT
JeSTEIbHOCTH.

KoMMmyHHKaTHBHBIE
: IOTOBapUBaThCA O
pacnpezeneHun
byHKIUI 1 porneit B
COBMECTHOM
JIESTEIIBHOCTH.

PerynarusHeie:
yMeHue
OpraHN30BBIBaTh
CBOIO
JIEeATEIbHOCT,
BBIOMPATH Cpe/ICTBA




JJIA peanmaunn
HEeJIEN.

6 [IpousBognbie Hayuarcs: OGcyxnarhb [IpenmerHsie:
3 YTJIIEBOIOPOIOB. OIpe/ieNIEHUE CIIUPTOB, aHaJIM3UPOBaTh U
CrnupTsl. obmyro popmyiry cnupToB, oTOHMpaTh
(bu3noIOrNUecKoe AeiicTBUE UHpOPMALIHNIO;
METaHOJIa U 3TaHoJIa Ha BBIJIBUKEHUE
OpraHu3M TUIOTE3 U UX
000CHOBaHHE;
ITosryyaT BO3MOXKHOCTH IIOCTPOCHUE
HAYYHThCS COCTABIATh JIOTUYECKOU LIENH
YpPaBHEHUS pPEaKLUd, pacCy X IeHHUI.
XapaKTEPHU3YIOLIUX CBOMCTBA
CIIUPTOB KoMmMmyHuKaTHBHBIE
: BHIOOpP OCHOBaHHUIA
U KPUTEPUEB C
LEJIbIO BBICICHUS
IIPU3HAKOB, YMEHUE
C TOYHOCTBIO
BBIPAXXATh CBOU
MBICIIU B
COOTBETCTBUU C
3aJjauaMy U
YCJIOBUSIMU
KOMMYHHKaIIH.
PerynarusHeie:
MPUHATHE U
COXpaHEHHE
yueOHOIl 3a/1auH.
6 KapOonogsie kucnotsl. || Hayuaresi: onpenensirs ITo3HaBaTenbHbIE: Pa3Butne
4 CrnoxHbie (HUpHI. (bopMyIBl MypaBEUHOW U CaMOCTOATENIBHO caMoonpenen
Kupst YKCYCHOM KHCJIOT, UMETh CO371aBaTh EHUS U
IIPEJICTaBICHHUE O CIIOKHBIX AJITOPUTM a/IeKBaTHOTO
aupax JESATEIIBHOCTH IIPH OLICHUBAHHUS
penieHuu npobieM || cBoMX
ITosryyaT BO3MOKHOCTH Pa3IM4HOTO JOCTUKECHUU
HAYYUTBCS: COCTABIISATh Xapakrepa. B
YpaBHEHUS XUMUYECKHUX IIPUMEHEHNUN
peaknmii, XapaKTepu3yOINX KoMMyHMKaTHBHBIE || 3HAaHUU B
o0111e CBOWCTBA KUCIIOT, Ha : (hopmupoBaHue HOBOM
IpyUMepe MypaBbUHON U COOCTBEHHOTO CUTYyallUH.
YKCYCHOM KHCJIOT. COCTaB, MHeHus U no3unuu. || CtpemiieHne
¢buznyeckue cBOMCTBA, K IIO3HAHUIO
IIPUMEHEHUE U PerynstuBHbie: TOTO0, YTO
OMOJIOTMYECKYIO POJIb )KUPOB YUYUTHIBaTh HEU3BECTHO,
YCTaHOBJICHHbBIE HO
npaBuja B HMHTEPECHO.

IIJIAaHUPOBAHUHA U
KOHTpOJIE cr1ocoba
peLICHuUS;
OCYIIIECTBIICHHE




nomaroBoro u

HUTOTOBOI'O
KOHTPOJISL.
6 YrneBobl Hayuarcs: onpenensars ITo3naBaTenbHbIE: OBnanenue
5 MOJIEKYJISIPHBIE ()OPMYJIBI BBIOMPATH CUCTEMO
TJIFOKO3BI, CaXapo3bl, Haubosee 3HaHUHI
Kpaxmasa, eJUTF0JI03bI, s pexTuBHBIC
KA4ECTBEHHYIO PEaKIUIO Ha CHOCOOBI peLIeHHS
[JIFOKO3Y M Kpaxmail, 3a/1ay;
OMOJIOIrMYECKYIO POJIb KOHTPOJIUPOBATH U
[JIFOKO3BbI U CaXapOo3bl OILICHUBATH MPOILIECC
U pPe3ysbTaT
IHony4yar BO3MOKHOCTH JIeATEIbHOCTH.
HAYYHMTBCS: ONPEACIIATD
CXOJICTBA U pa3inyue KoMMmyHuKaTUBHBIE
Kpaxmasa ¥ LEeJIJII0JI03bI : IOTOBAPUBATHCS O
pacrpeneneHuu
GyHKIMH 1 posiel B
COBMECTHOH
JIeATEIbHOCTH.
PerynaruBHsie:
yMEeHUe
OpraHU30BBIBaTh
CBOIO
JIeATEIbHOCTD,
BbIOMpaTh CpeACTBa
JUISL peani3auu
LeJei.
6 AMHWHOKUCIIOTHI. Hayuaresi: onpenensts Ilo3HaBaTenbHbIE: OBnanenue
6 benku MOJIEKYJISIpHBIE (POPMYITBI YMEHHUE BECTU CUCTEMON
TIIFOKO3BI, CaxXapo3bl, CaMOCTOSITEIIbHBIHN 3HAaHUH
Kpaxmasa, HeJUTH0JI03bI, MIOUCK, OTOOP
KaueCTBEHHYIO PEaKI1Io Ha uH(popmanuu, ee
[JIFOKO3Y M Kpaxmail, npeoOpa3oBaHue.
OMOJIOTMYECKYIO POJIb
[JIFOKO3BI U CaXapOo3bl KoMMmyHUKaTHBHBIE
: hopmupoBaHue
IHony4yaTr BO3MOKHOCTH COOCTBEHHOTO
HAYYHUThCSI: ONIPEICIIATh MHEHHUSI ¥ TIO3UITHH.
CXOJICTBA U pa3inyue
Kpaxmaja ¥ LEeJIII0JI03bI PerynaruBHsie:
IUTAaHUPOBAHKE
CBOMX JICUCTBUI B
COOTBETCTBHUU C
IOCTaBJICHHOMN
3agaden u
YCIIOBHSIMU €€
peaNn3alni.
6 KonTpoabHnas padora || Haywyarcs: npumeHATh [To3HaBarenbHBIE: PazButune
7 Ne4 o 3HAHMS, YMEHHsSI M HABBIKH, BBIOODP Haubolee CaMOOIIpeell




Teme: «Opranuyecka | MoJy4YeHHBIC IPU U3YUCHHUH 3¢ (HeKTHBHBIX CHUS U
1 XUMHS». TEMBI CIoco0O0B pelIeHusl || aJeKBaTHOTO
3aJa4 B OILICHUBAHUS
3aBHCHUMOCTH OT CBOMX
KOHKPETHBIX JIOCTHKCHU I
YCJIOBU. B
KoMMyHHKATHBHBIC || TIPUMEHEHUU
: YMEHHE C 3HAHUU B
JIOCTaTOYHOM HOBOU
MOJIHOTON U CUTyalluu
TOYHOCTBIO
BBIpaXKaTh CBOU
MBICITU B
COOTBETCTBHH C
3a/layaMu U
YCIIOBUSIMU
KOMMYHHKAITUH.
PerynstuBHsie:
MPUHUMATH U
COXPAaHSITh
y4eOHyI0 3a/1a4y;
CaMOCTOSITENILHO
BBIJICTISTH U
dbopMHUpOBATH 11EJTb;
COCTAaBJIATH IJIaH U
MOCIIeA0BATEIHHOCT
b JIEUCTBUH.
6 O06o01IeHne 3HAHU, Hayuarcs: 06001mars [To3naBatenbuble: | Pa3Burtue
8 MOJTy4YEHHBIX B 9 KII. OCHOBHBIE MOHATHS Kypca CaMOCTOSITENTEHO CaMOOIIpeeIIeH
XUMHUHU 9 KJacc CO3/1aBaTh us u
AITOPUTM a/IeKBaTHOTO
JIESITCIIBHOCTH MPU | OLICHUBAHHUS
pelIeHruy IpodsieM | CBOMX
Pa3IM4HOrO JIOCTH>KEHUM B
Xapakrepa. MPUMEHEHUU
3HaHUW B HOBOM

KoMMyHHKaTHBHBIE |CHTyalUH
: hopmupoBanue
COOCTBEHHOTO

MHCHUS U ITIO3UIINH.

PerynarusHeie:
YUUTBHIBATh
YCTaHOBJICHHbBIE
IpaBuJia B
IUTAHUPOBAHUH U
KOHTpOJIE cr1ocoba
pelieHus;
OCYILECTBIICHHE
MOILIarOBOT0 U
UTOTOBOTO




|| KOHTPOJIS




