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1.IlnaHupyeMble pe3yJibTaThbl HM3VUYEHHsI YUEOHOI0 NpeIMeTa

JleATeNbHOCTh 00pa30BaTENbHOTO YUPEKICHHUSI 00IIero 00pa3oBaHus B 00yUCHUH XMMHH HAIIPaBJICHA Ha TOCTIDKEHUE O0YUJAIONTUMHUCS CISAYIOMUX JUYHOCTHBIX
pe3yJabTaToB:
VYuyarmmiics J0JDKEH:

¢ 3Hamb U nOHUmMams: OCHOBHBIC HCTOPUYCCKUC CO6I>ITI/I$I, CBsI3aHHBIC C pPa3BUTUCM XUMUU U

. o01IecTBa; TOCTIHKEHHUS B 00J1aCTH XUMHH U KyJIbTYPHBIC TPAAULINH (B YaCTHOCTH, HAYYHBICTPAIHUIINN) CBOCH CTpaHbl; OOIIEMHIPOBEIE TOCTIKEHHS B O0JIACTH XUMUH;
OCHOBBI 37I0POBOTO 00pa3a KU3HH; MPaBUjIa TOBECHHS B UPE3BBIYAHBIX CHUTYalHAX, CBI3aHHBIX C BO3ICHCTBHEM

Pa3IMYHBIX BEIIECTB; COIMATBHYIO 3HAYUMOCTh U COJICpKaHUE MPO(ECCHIA, CBSI3aHHBIX C XMMHUCH; OCHOBHBIC TPaBa M 00A3aHHOCTH IPaXkJaHHHA (B TOM YHCIIC YYaIIerocs),
CBSI3aHHBIC C TMYHOCTHBIM, MPO(GECCHOHATIBHBIM U )KU3HEHHBIM CAMOOIPEICIICHUEM;

UCNBIMBIGANb: TYBCTBO TOPAOCTH 32 POCCHIMCKYI0 XUMHUUECKYIO HAyKy U yBa)KEHHE K UCTOPUU €€ PA3BUTHUS; yBAXKEHHUE U PUHATHE HOCTHXKEHUN XUMHUU B MUPE ; YBAXKEHHE K
OKpPY>KarONIMM (YUaI[UMCsl, YIUTENISAM, POTUTEIISIM U JIPp.) — YMETh CIIYIIATh U CIIBINIATH ApTHEPA, MPU3HABATH MPABO KAXKIOTO HA COOCTBEHHOE MHEHUE U MIPUHUMATh
pEUIeHHs C YUYETOM MO3UIUI BCEX yUaCTHUKOB; CAMOYBAKEHHE U IMOLIMOHAILHO-TIOJIOXKUTENILHOE OTHOLIIEHHE K ce0e;

npu3Haeéamsp: IEHHOCTH 3I0POBBS (CBOETO M JPYTHUX JFOIEH ); HEOOXOIUMOCTh CAaMOBBIPaKCHHUS, CaMOPEANTN3aIliH, COUAIFHOTO IPU3HAHIS,

0Cc0o3HA8aMb  TOTOBHOCTH (WIIM HETOTOBHOCTB) K CAMOCTOSITEIIHHBIM MTOCTYTIKAM M ISHCTBUSAM, IPUHIATHIO OTBETCTBEHHOCTH 32 HX PE3yJIbTATHI; TOTOBHOCTH (MJIM HETOTOBHOCTH)
OTKPBITO BEIPAKATh M OTCTAUBATh CBOIO MO3HIIMIO U KPUTHYHO OTHOCHUTECS K CBOUM II0 CTYTIKaM;

npoaename: 10OPOKEIATEIHHOCTD, TOBEpUE U BHUMATEIEHOCTH K JIFOJISIM, TOTOBHOCTE K COTPYAHHUYECTBY U IpYKO€, OKa3aHHUIO MMOMOIIHN HY KJAIOIIAMCS B HEll; yCTOMYUBBIN
MMO3HABATENBHBIA HHTEPEC, HHUIINATHUBY U JIIO0O03HATEIIFHOCTh B M3YYCHUH MUpPA BEIIECTB M PEAKIIHIA; [IEJICyCTPEMIICHHOCTh H HACTOMYMBOCTE B JOCTIKECHUH TIEIEH,
TOTOBHOCTH K npeozloneﬁmo prﬂHOCTeﬁ; y6e)KI[eHHOCTI) B BO3BMOXHOCTHU ITO3HAHUA HpI/IpO}ILI, HeO6XOI[I/IMOCTI/I pasyMHoro UCIIOJIb30BAHUS [[OCTI/I)KCHI/I?I HayKI/I nu TeXHOJ’IOFI/Iﬁ
JUIsl pa3BUTHA OOIIECTBA;

yMemp. YCTAaHABIMBATh CBSI3b MEX/Y LIENbIO U3YUYEHUS] XUMHUHU U TEM, JUIS 4ero OHA OCYILIECTBISIETCS (MOTHBAMHU); BBIMONHATH IPOTHOCTUYECKYIO CAMOOLIEHKY, PErYIHPY IOIIYI0
AKTUBHOCTH JIMYHOCTHU HaA 3TAIIC €€ BKIIFKOUCHUSA B HOBBIﬁ BHUO ACATCIBHOCTH, CBﬂ3aHHBIﬁ C HA4YaJIOM I/I3y‘-IeHI/I$[ HOBOT'O yqeGHoro HpeaMeTa — XHMMH, BBITIOJIHATH
KOPPUTHPYIOIIYIO CAaMOOIIEHKY, 3aKITI0YAIONIYIOCS B KOHTPOJIE 3a MPOILIECCOM M3YUYEHHS] XUMUU U BHECEHUU HEOOXOJUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTANaM U
croco0aM M3Y4eHUs Kypca XHMUH; CTPOUTH KU3HEHHBIC U MPO(ECCHOHANBHBIC IUIAHEI C YYETOM KOHKPETHBIX COIHAIBHO ~-MICTOPHYECKUX, TIOTUTHISCKUAX U SKOHOMUIECKUAX
YCIIOBHIA; 0CO3HABATh COOCTBEHHBIC IICHHOCTH M UX COOTBETCTBHE MIPUHUMAEMBIM B )KH3HH PEIICHUSM; BECTH THANIOT Ha OCHOBE PAaBHOIPABHBIX OTHOUICHUH M B3aUMHOTO
YBa)KEHUS; BRLACTIATH HPABCTBEHHBIHM aCIICKT IMOBENICHHUS U COOTHOCUTH TIOCTYIIKU (CBOM U IPYTHX JIFOACH) U COOBITHS C IPUHATHIMI STHYSCKIMH HOPMaMU; B TIPEIeIaX CBOMX
BO3MOKHOCTEH MPOTHBOACHCTBOBATH NEHCTBUSAM H BIFSIHUASM, TPEICTABISAIONINM YTPO3y KHU3HH, 3T0POBBIO M 0€30MMACHOCTH JTMYHOCTH U OOIIECTBA.

JIMYHOCTHBIE Pe3yJabTAaThl OCBOCHHS IPOTPaMMbI OCHOBHOTO O0IIIEro 00pa30oBaHMUs TOCTUTAIOTCS B X0JI¢ OOYUCHHUSI XUMHUH B €IHHCTBE Y4eOHOH M BOCIHTATEIHHOM
neATeIbHOCTH OpPraHu3aluy B COOTBETCTBUYU € TPAAUIHOHHBIMH POCCHIICKUMH CONUOKYJILTYPHBIMH H TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPUHITHIMH B
o0uecTBe NPaBUJIAMU U HOPMAMHU NOBEJIEHUS U CMIOCOOCTBYIOT MPOLECCAM CAMONO3HAHMS, CAMOPA3BUTHS U COLHATU3ANUMN 00y UAKOIIUXCS .

.HI/I‘-IHOCTHBIG pe3ym)TaTI)1 0Tpa>1<a}0T C(I)OpMI/IpOBaHHOCTB, B TOM YHCJIC B 4aCTHU.:

IaTpuOTHYECKOr0 BOCTIMTAHUS

1) IEeHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIIEAHIO, TOHUMAHNS 3HAUECHHUSI XUMHYIECKON HayKH B KHU3HH COBPEMEHHOTO
oOrmiecTBa, CHOCOOHOCTH BIIAJIETh TOCTOBEPHOI HH(MOpMAITHEH O IEPEAOBBIX TOCTHKECHUSIX U OTKPHITUAX MUPOBOW M OTEYECTBEHHOM XHMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX
3HAaHUSAX 00 YCTPOWCTBE MUPA U OOIIECTBA;

I'paxaanckoro BocnuTaHust

2) mpeICTAaBICHUS O COIUABHBIX HOPMAaxX M MPAaBHIIaX MEIIIMIHOCTHBIX OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO IMOJIC3HOW, Y4eOHO-
HCCIICIOBATEILCKON, TBOPYECKOHN M APYTUX BUAAX JCITEIBHOCTH; TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOW JAEATEIILHOCTH MIPH BHIMIOJIHEHUH Y4 eOHBIX, TO3HABATEIEHBIX
3a1a4, BBIITIOJTHCHUH XUMHYCCKUX 3KCHepI/IMeHTOB, CO3JaHUHN yqe6HHx HpOCKTOB, CTpeMJ’[eHI/If{ K B3AMUMOIIOHUMAHHWIO U B3AUMOIIOMOIIN B npouecce BTOﬁ y‘Ie6HOﬁ



JIESITEIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U IMTOCTYIIKH CBOMX TOBApPHIEH C MO3UIUH HPABCTBEHHBIX U IIPABOBBIX HOPM C yUETOM OCO3HAHUSI MOCIEACTBUN
MIOCTYTIKOB;
LlenHocTH HAYYHOT O MO3HAHUSA

3) MHPOBO33PEHYECKHX MPECTABICHUI O BELIECTBE U XMMUYECKON PEaKLMK, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIFOIIMX OCHOBY JUISI
MOHMMAaHHS CYIIHOCTH Hay4YHOI KapTHHBI MUpa; IPEACTaBICHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPOBI, B3AUMOCBS3IX YeJI0BEKa C MPUPOIHOM CPenoii, 0 poiu
XMMHH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;
4) mo3HaBaTEIbHBIX MOTHBOB, HATIPABJICHHBIX Ha MOJTyYEHHE HOBBIX 3HAHUH MO0 XUMHH, HEOOXOIUMBIX JJIsI 00BICHEHNS] HAOII0JAEMBIX MIPOLIECCOB U SBIICHUM; 5)
MT03HABATENHHOW, MH()OPMAITIOHHOH 1 YUTATEILCKON KyJIBTYPHI, B TOM YHCJIE HABHIKOB CAMOCTOSTEIIFHON pabOTHI ¢ yUeOHBIMU TEKCTAMH, CIIPAaBOYHON JINTEPATY PO,
JIOCTYIHBIMU TEXHHUYECKUMH CPEACTBAMU HH(GOPMAIIMOHHBIX TEXHOJIOTHH;

6) mHTEpeca K 00YUICHHUIO U TTO3HAHUIO, TI0003HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caM000pa30BaHHIO, MPOSKTHOM 1 MCCIEI0BATENbCKOM ACITEIBHOCTH, K
OCO3HAHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS 00y4eHHS B JalbHEHIIEM;
®opMupoBaHus KYJbTYPHI 310POBbS

7) 0CO3HaHUS LIEHHOCTH )KHU3HHU, OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JJOPOBBIiT 00pa3 )KU3HH, OCO3HAHMUS ITOCIIECICTBIH M HEPUSATHS BPEIHBIX
NpUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHUsI), HEOOXOJUMOCTH COOJIIOICHHS TIPaBHII O€30IIaCHOCTH TP 00pAIEHHH ¢ XUMHYECKU MU BELIECTBAMU B OBITY U
peanbHOM KU3HU;
TpyaoBoro BocnuTaHus
8) mHTepeca K NPaKTHIECKOMY M3yUYCHHUIO MPOQecCHid ¥ Tpyla pa3IndHOTO poja, YBaXKCHHE K TPy M pe3yJibTaTaM TPYJOBOH IESTENBHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHMS IPEIMETHBIX 3HAHUH 10 XUMUH, OCO3HAHHOTO BBIOOPa MHANBUYadbHON TPAEKTOPHUH TPOAOIDKEHH 00pa30BaHus C yUETOM JINYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIENTHOH NpodecCHOHAIBHOM NeITeNFHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHI; TOTOBHOCTh
aJanTHPOBAThCS B IPO(ECCHOHANBHOI cpene;
IK0JIOrM4ecKOro BOCIUTAHUS

9) SKOJIOTHUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHS K IPUPOJIE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIeCTBOBaHUS, TOHUMAHHUS IIEHHOCTH 3I0POBOTO ¥ 0€30TIaCHOTO
00pa3za KM3HH, OTBETCTBEHHOT'O OTHOILEHHUSI K COOCTBEHHOMY (PM3NYECKOMY U NICUXHUYECKOMY 3/I0POBBIO, OCO3HAHMSI IIEHHOCTH COOJIIOICHUS MTPaB 1l 0€301aCHOTO MOBEACHUS
npu paboTe ¢ BeLIECTBAMH, a TAKXKE B CUTYAIMsX, YTPOXKAIOIINX 30POBBIO U KHU3HHU JIIOCH;

10) crtocoOHOCTH MPUMEHATH 3HAHUS, MTOJTydaeMble IIPHU U3yUeHUH XUMUH, IS PEIIeHNUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOUIEH MPUPOTHOI cpe/ioi, MOBBIIICHUS YPOBHS
9KOJIOTUYECKON KYJIBTYpPbI, OCO3HAHHMS III00AILHOTO XapaKkTepa 3KOJIOTHYECKUX MPOOIIeM U Iy Teil X pelleH s IIOCPEICTBOM METOJIOB XUMHHU;

11) 5K0J0THYECKOT0 MBIIIJICHNUS, YMEHHSI PyKOBOJCTBOBATHCS M B ITO3HABATEIbHON, KOMMYHUKAaTHBHON M COIIMAIEHOMN IPAKTHUKE.

MeTanpeaMeTHbIe pe3yJbTAThl 0CBOCHUS 00pa30BaTe/IbHON MPOrpaMMBbI 10 XUMHMH O0TPAKAKOT OBJIA/ICHHE YHUBEPCAJIbHBIMHU NN03HABATE/ILHBIMH ACHCTBUAMH, B TOM
yucie:

Ba3oBbIMH JIOTHYECKMMU IeHCTBUSAMHU

1) yMeHHeM HCTIONB30BaTh MPUEMBI JJOTMYECKOTO MBIIIJICHNS IIPH OCBOCHUH 3HAHUIT: paCKPHIBATh CMBICII XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C IPYTHMH ITOHITHSIMH), UCTIOJIb30BATh MOHATHS IS OOBSICHEHUS OTACTBHBIX (haKTOB U SABJICHHUN; BRIOMPATh OCHOBAHUS U KPUTEPUH JUIS
KJIaccH(UKAIUN XIMUYIECKHUX BEIIECTB M XUMHUYECKUX PEaKIUil; yCTaHaBIUBATh MPHYNHHO- CJICACTBEHHBIE CBSA3H MEXKIY 00BEKTaMHU H3YUICHHUS; CTPOUTH JIOTHIECKHE
paccyxaeHus (HHIYKTUBHBIE, IeTyKTHBHbIE, TI0 aHAJIOTHH); IeTaTh BBIBOJBI U 3aKITIOUCHHS,;

2) yMEHHEM NPUMEHSTH B ITpOIlecce O3HAHMUS MOHATHSA (TIpEeJMETHBIE M METalpeIMETHBIC), CHMBOJINYECKHUE (3HAKOBBIE) MOJIEINH, UCIIOJIB3yEMble B XUMHH, PEOOPa30BLIBATH
IIMPOKO MPUMEHSIEMBIE B XMMHUH MOJEIBHBIE ITPECTaBICHNS — XMMHUYECKHH 3HAK (CHMBOJI DJIEMEHTa), XUMH4ecKasi popMysa 1 ypaBHEHHE XUMHIECKON peakiny — Npu
peleHny yuyeOHO-TT03HaBATEIbHBIX 33/1a4; C Y4ETOM 3THX MOJIETIBHBIX MIPEACTAaBICHNH BEISABIATH U XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKHN N3y4aeMbIX 00BEKTOB —
XMMHUYECKHX BEIIECTB M XMMHUUECKHX PEAKIMH; BBISBIISATH OOIINE 3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIE CBSI3U 1 IIPOTHBOPEYMS B M3Y4aeMBbIX IIPOIeccax M SBICHHSX;
IpeAIaraTth KpUTEPHH JUIS BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA; CAMOCTOSTENILHO BEIOMPATh CII0CO0 pelleHns y4eOHoH 3a1aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEIICHHMS, BEIOMpATh HanboJee MOAXO SN C yYETOM CaMOCTOSATEIBHO BBIZIETICHHBIX KPUTEPHEB);



Ba3oBbIMH HcC/IeA0BATETbCKMMHU A CTBUAMH
3) yMeHHeM HUCIIOJIF30BaTh [TOCTaBICHHBIE BOIIPOCH B KAUeCTBE HHCTPYMEHTA ITO3HAHMS, a TAK)KE B KAUECTBE OCHOBHI IS ()OPMHUPOBAHUS THIIOTE3HI IO IPOBEPKE
MIPaBUIIHFHOCTH BBICKA3BIBAEMBIX CYXKICHUII,
4) mproOpeTeHne OIBITa 110 TUIAHKPOBAHUIO, OPTAaHW3ALNH U IPOBEICHUIO YICHNUECKUX SKCIICPIMEHTOB: YMEHIE HA0II0JaTh 3a X0O/I0M IIPOIlecca, CAMOCTOSTENIFHO
MIPOTHO3MPOBATH €T0 Pe3yIbTaT, PopMyIHpoBaTh 0000IIEHNS U BEIBOAKI 110 PE3yIbTaTaM IIPOBEAEHHOTO OTBITA, MICCICIOBAHMS, COCTABIIATE OTUET O IPOIENaHHON paboTe;
PadoToii ¢ nungopmanuei
5) yMeHHeM BBIOHpATh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITUYHBIX BHIOB U (JOPM MPEICTABICHUS, TIOTy9IaeMYIO U3 Pa3HBIX HCTOYHHKOB (HAyYHO-
MOy JIIPHAS JINTEPATypa XUMUYECKOTO COJICPIKAHMS, CIIPABOYHBIC MOCOOUs, pecypchl IHTepHETa); KPUTHYCCKHU OICHUBAThH MPOTUBOPCUUBYIO U HEJOCTOBEPHYIO HH(OPMAIHIO;
6) yMEHHEM MPUMCHSTH Pa3IHYHBIC METOJIBI U 3AIPOCHI IIPH MOUCKE M 0TOOPE WH(POPMAIIUU ¥ COOTBETCTBYIOIIUX JAHHBIX, HCOOXOIUMBIX JUIS BBIITOTHCHUS YICOHBIX U
MMO3HABATENILHBIX 3a/1a4 ONPEICIEHHOIO THIIA; TPUOOPETCHHE OIbITA B 00JACTH UCTIOIB30BaHHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAICHUE KYJIb TypO
aKTUBHOTO HMCTIONIE30BaHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM; CAMOCTOSTEIEHO BEIONPATh ONTHMAIBHYIO (GOPMY IpEACTaBICHIS HHGOPMAIINN F WILTIO CTPHPOBATE pelIaeMbIe
3a[1a9i HeCJIOKHBIMH CXEMaMH, AHarpaMMaMu, TpyTuMu (popmaMu rpaduku ¥ HX KOMOWHAITH MU,
7) yMEHHEM HUCIIONIb30BaTh U aHAIM3UPOBATH B Ipoliecce yueOHON M HCCIIeN0BATENFCKOM ACATENEHOCTH HH()OPMAIIHIO O BIUSHIH MPOMBIIIIICHHOCTH, CETECKOTO X03HUCTBA U
TPAHCIOPTA Ha COCTOSIHUE OKPY KAIOIIEH IIPUPOTHON CPEbI;
YHuuBepcaabHbIMU KOMMYHHKATHBHBIMH el CTBUSIMHI
8) yMeHueM 3a/1aBaTh BOIPOCHI (B XOJI€ TUATIOTa H/MIIK TUCKYCCHH) TI0 CYIIECTBY 00CYKAaeMOil TeMbl, ()OPMYIHPOBATH CBOU MPEAI0KEHHS OTHOCH TEIIHHO BBIMOITHECHUSI
MpeUI0KEHHOH 3a/1a4u;
9) nproOpeTeHHe OIbITa NPE3EHTAIIMN PE3YJIBTATOB BHIITOIHEHHS XUMHYECKOT0 IKCIIEpUMEHTa (J1TabopaTopHOro ONbITa, Ja00paTOpHON paboThI IO UCCIIEIOBAaHHUIO CBOMCTB
BEIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEepECOBaHHOCTb B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATENILHOM U MCCIIEI0BATENLCKOM IEITEIILHOCTH TIPH PELICHUN BO3HUKAIOUIMX MTPO0ieM Ha OCHOBE yuéTa
00IIMX MHTEPECOB U COTIIACOBaHMs TO3ULNH (00CyKAeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBD», KOOPAMHALIUS COBMECTHBIX AEHCTBUIL, ONpeieIeHIe KPUTEPHEB 110
OLIEHKE Ka4eCTBa BBHIIIOJIHEHHOW paboThI U Ip.);

YHuBepcaabHbIMU PEryJSTHBHBIMH el CTBHSIMUI

11) yMeHHEM caMOCTOSTENEHO OMPEACIATE ST NeATeTFHOCTH, TUIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U IIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOO JESITEIHHOCTD,
BEIOMpaTh HanOoee 3pPeKTHBHBIC CIIOCOOBI pEICHUs YICOHBIX U M03HABATEIHHBIX 3a7a4, CAMOCTOSTEIEHO COCTABIIATE MM KOPPEKTUPOBATD TP €IJI0KEHHBIN aJlTOPUTM
JIeHiCTBUH TIPY BBITIOJTHEHUH 3aJIJaHHUH C YIETOM MOJTYYCHHUS HOBBIX 3HAHUH 00 M3ydaeMBbIX 00BEKTaX — BEIIECTBAX W PEAKIUAX; OLICHUBATH COOTBETCTBHUE MOIYYCHHOTO
pe3ynpTaTa 3asBICHHON TN,

12) yMeHHEeM HCIONh30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPeIaracMble B YCIIOBHH 32 IaHFH.
IIpeaMeTHBLIMU pe3yJIbTATAMH OCBOSHHSI BHIITYCKHUKAMU OCHOBHOW HIKOJIBI POTPAMMBI IO XUMUH SBJISFOTCSI:

1. B mo3HaBarenpHOU cdepe:
- 1aBaTh OMPEAETCHUS N3yUYEeHHBIX TIOHATHH: BEMIECTBO (XUMUYECKUH 3JIEMEHT, aTOM, MOH, MOJIEKYJIa, KPUCTAJUTMUECKasl PEIIeTKa, BEIIECTBO, ITPOCTHIE U CIOKHBIE BEIIECTBA,
XUMHUYCCKast (bopMyna, OTHOCUTECJIbHASA aTOMHAasA Macca, OTHOCUTECIIbHAsA MOJICKYJIIpHas MacCa, BaAJICHTHOCTb, OKCH/IbI, KUCJIOTbI, OCHOBaHU, COJIH, aM(i)OTepHOCTI), HWHAUKATOp,
HepI/IO,E[I/I‘IeCKI/Iﬁ 3aKOH, IEPUOANYICCKad CUCTEMA, IEPHUOINYCCKAA Ta6n1/1ua, H30TOIIbI, XUMHUYCCKasd CBA3b, DJICKTPOOTPHUIATCIBHOCTD, CTCIICHb OKUCJICHU, SHEKTpOHI/IT);
XUMHUYECKasl peakius (XMMHIECKOe YpaBHEHHE, TCHETHYECKAasl CBS3b, OKHCIICHUE, BOCCTAHOBIICHHE, SJICKTPOINTUIECKAS JUCCOHUAIINS, CKOPOCTh XUMHICCKOH PEaKIInn);
- (opmymupoBath nepuoamueckuii 3axon J[.11.MeHneneeBa U pacKphIBaTh €ro CMBICI,
- ONMCHIBATH JICMOHCTPAI[MOHHBIC H CAMOCTOSATEIFHO IPOBEICHHBIC SKCIICPUMEHTBI, UCIIONIB3YS ISl STOTO €CTECTBEHHBIN (PYCCKUM, POJHOI) A3BIK U S3bIK XUMHU;
- OIUCBIBATD U Pa3InYyaTh U3YUEHHbIE KJIacChl HEOPTaHUYECKUX COEIMHEHUH, POCTHIE U CIOKHBIE BEIIECTBA, XUMUUECKUE PEAKLIUU;
- KITacCH(UITUPOBATH U3yUCHHBIC OOBEKTHI U SBICHHUS;
- HAOJIIOAaTh IEMOHCTPUPYEMBIC H CAMOCTOSTEIHFHO IPOBOJAMMBIE OIBITHL, XHMUYECKUE PEaKIUH, IPOTEKAIONINE B IPUPOJIC U B OBITY;
- A€JIAaTh BBIBOJbLI 1 YMO3AaKIIOUCHUA U3 Ha6ﬂIOﬂeHHﬁ, N3YUYCHHBIX XUMHUYCCKUX SaKOHOMepHOCTeﬁ, IMPOTHO3UPOBATH CBOMCTBa HEU3YUYCHHBIX BEIICCTB 110 aHAJIOTHUHU CO
CBOMCTBaMH U3YUYECHHBIX;
- CTPYKTYPHPOBATh H3YUCHHBIA MaTepHal U XUMHUECKYIO HH(OPMAIIHIO, TIOTYIEHHYIO U3 APYTHUX NCTOUYHUKOB;
- MOJIEINPOBATh CTPOCHHE aTOMOB AJIEMEHTOB IIEPBOTO - TPETHETO MEPUOJIOB, CTPOSHUE MPOCTEHIITNX MOJIEKY L.
2. B IeHHOCTHO-OpUEHTAIIMOHHOMN cdepe:



- aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS IS OKPYIKAIOIIEH Cpeibl ObITOBOM M MPOU3BOICTBEHHOM JCSTEIBHOCTH Y€JI0BEeKa, CBSI3aHHOM ¢ nmepepaboTKOi BEleCTB;

- Pa3bSCHATH HA MpUMepax (MPUBOAUTH MPUMEPHI, MOATBEPKIAIOLIIE) MaTePHAIbHOE SMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB JKUBOM U HEXKHUBOW IPUPO/IBI U YEJIOBEKA KaK
Ba)KHYIO 4acTh 3TOTO SJMHCTBA;

- CTPOUTD CBOE MOBEJCHHE B COOTBETCTBUU C MPHHIUNAME OEPEKHOTO OTHOILCHHUS K IPUPOJIE.

3. B tpynoBoii cepe:

- IUIAHUPOBATh M POBOUTH XUMHYECKUI IKCIIEPUMEHT;

- UCTIOJIb30BAaTh BEIECTBA B COOTBETCTBUM C MX MPEJIHA3HAYCHUEM M CBOWCTBAMH, OMMCAHHBIMHU B HHCTPYKIIUAX 0 MPUMEHEHHMIO.

4. B cdepe 06e30maCHOCTH KU3HEACATEILHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIIb IIPH OTPABJIEHUSX, 03KOTaX U IPYTUX TPaBMaX, CBA3aHHBIX C BEIIECTBAMU M JIAOOPATOPHBIM 000PYI0BAHUEM.

BhINyCKHUK HAVYUTCH:

i XapaKTepu30BaTh OCHOBHBIE METO/bI O3HAHHUS: HAOIOICHHUE, H3MEPEHNUE, IKCIICPUMEHT;

® OIIMCHIBATH CBOWCTBA TBEPIBIX, )KUAKHX, Ta3000pa3HBIX BEIIECTB, BB X CYIIECTBEHHbBIC IPU3HAKH;

° PacKpBIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHATHH «aTOM», «MOJIEKYJay, «KXUMHUUYECKUH JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY , «BAJICHTHOCTHY,
«XUMHYCCKas peaKusa», UCIIOJIb3YA 3HAKOBYIO CUCTEMY XUMUU;

® PaCKpBIBATh CMBICII 3aKOHOB COXPAHEHUS MaCChl BEIECTB, MOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHON TEOPUH;

® pas3jimyatb XUMUYECKUC U (bI/ISI/I‘IeCKl/Ie SIBJICHUA,

® Ha3bIBaTh XUMUYECKUE FTIEMEHTBI;

® OIIpEeIeNIATh COCTaB BEIIECTB MO MX (GopMynam;

® OIPENENATh BAICHTHOCTb aTOMAa 3JIEMEHTA B COCAMHEHMSX;

d ONpPENEeNsATh TUIl XUMUYECKUX PEaKInii;

® Ha3bIBaTh MPU3HAKYU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKIUi;

d BBIABJIATH IMPU3HAKU, CBUACTCIILCTBYIOMIUE O IMPOTCKAHUN XHUMHYECKON PpCaKuu MMpu BBITTOJIHEHUN XUMHWYCCKOTO OIIbITa;
® COCTaBIATH (POPMYJIIBI OMHAPHBIX COEANHEHUIT;

® COCTaBIISATh YPABHEHUS] XUMHUYECKHUX PEaKIHii;

® co0utoiaTh npaBmiia 6e30MacHOi paboThI IPH MPOBEICHUHN OIBITOB;

® TMIOJTE30BATHCS JTAOOPATOPHBIM 000PYJOBAaHNUEM U ITOCYI0H;

® BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYISPHYIO M MOJIAPHYIO MacChl BEILIECTB;

® BBIYHCIIATH MAaCCOBYIO JIOJTIO XUMHUYECKOTO 3JIEMEHTa 110 (popMyIie CoeTMHEHHST;

. BBIYUCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BEUIECTBa MO KOJIHUYECTBY, 00bEMY, Macce peareHTOB MU MPOIYKTOB PEAKIIHH;
® XapaKkTepnu30BaTh (PU3NUECKHE M XMMHUECKHE CBOMCTBA POCTHIX BEIIECTB: KMCIOPO/a U BOAOPO/Ia;

. MOJy4aTh, COOUPATH KUCIOPOJT i BOIOPOT;

® pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: KHCIOPO/], BOJOPOJI;

. PacKphIBaTh CMBICI 3aKOHA ABOTaJIpo;

® PacKphIBaTh CMBICII TIOHATHH «TEIIIOBON 3(h(HEKT peakiimy, «MOISIPHBIA 00beM»;

® XapaKkTepu30BaTh GU3HIECKUE U XUMUIECKUE CBOWCTBA BOJIBI;



PacKpBIBATh CMBICI MIOHSTHUSL «PACTBOP»;
BBIYUCIISATH MAaCCOBYIO JIOJIFO pPAaCTBOPSHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C ONPEEIIEHHON MacCOBOM JJ0JIEH pacTBOPEHHOTO BEILIECTBA;

Ha3BIBAaTh COCIMHEHHS N3yUEHHBIX KJIACCOB HEOPTaHNUECKUX BEIIECTB;

XapaKTepU30BaTh PU3NICCKHUC U XUMHICCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIICCTB: OKCHIIOB, KUCJIOT, OCHOBAaHHUH, COJICH;

OTIpeNeNATh IPUHAICKHOCTH BEIIECTB K ONPEaeNIEHHOMY KJIacCy COCTUHECHUH;

COCTaBJIATH (POPMYJIBI HEOPTAHUUCCKUX COCMHCHUI N3yUYCHHBIX KIIACCOB;

TIPOBOIUTD OTIBITHI, OATBEPIKIAIOIINE XUMIUECKHE CBOMCTBA M3YUCHHBIX KIIACCOB HEOPTaHMYECKUX BEILIECTB;

Pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KUCIOT U IIeI0Uel 0 N3MEHEHHUIO0 OKPACKU UHIIUKATOPA;

XapaKTepU30BaTh B3aNMOCBS3h MEXIy KllJacCaMU HEOPTaHUICCKUX COCTMHECHUH;

packpbiBath cMbich llepuonuueckoro 3akona [[.1. Menzaeneea;

OOBACHATH (PU3UUECKUI CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMHYIECKOTO 3JIeMEHTa, HOMEPOB TPYIIIEI B Ieproa B iepruoaudeckoii cucreme [1.11. Menzneneesa;
0O0BICHITD 3aKOHOMEPHOCTHU U3BMCHCHHNA CTPOCHUA aTOMOB, CBOMCTB 3JIEMEHTOB B npeaciax MajbIX IMEPUOA0B U INTaBHBIX MOATPYIIIL;

XapaKTCPU30BaATb XUMHNYCCKUEC 3JICMCHTbBI (OT BOAOpPOAA 10 KaJ'ILL[I/Iﬂ) Ha OCHOBEC HUX IIOJIOKCHHS B HCpHOZ[H‘IeCKOﬁ CHUCTEMC I[I/I MCHZ[CJ'IGGB& 1 0COOEHHOCTEH

CTPOCHUA UX aTOMOB;

COCTABJIAITh CXEMBbI CTPOCHUA aTOMOB IICPBBIX 20 s1eMeHTOB HepHOI[PI‘«IeCKOfI CHCTEMBI ﬂI/I MeH;[eJIeeBa;
PpacKpbIBaTb CMBICTT MOHSATHH: «XUMHUYECCKas CBA3b», «AJICKTPOOTPUIATCIIBHOCTD»

XapaKTCPU30BaATh 3aBUCUMOCTD (I)I/I3I/I‘IGCKI/IX CBOWCTB BEIISCTB OT THIIA KpHCTaJ’IJ’IH‘ICCKOﬁ PCUICTKH,
OINPCACIIATE BUJ XHUMHUYECKOH CBS3H B HCOPraHNYCCKUX COCTUHCHUAX

1/1306pa>1<aTL CXCEMBbI CTPOCHUSA MOJICKYJI BCUICCTB, O6paSOBaHHBIX Ppa3HbIMU BUJAAMH XUMHUYCCKUX CBXSCﬁ;

PpacKpbIBaTh CMBICTT MMOHSTHI «HOH», KKAaTUOH), KAHUOHY», «IJICKTPOJIUTLD?, «HEIJICKTPOIIUTED?, «IJICKTPOJUTHUYICCKASA JUCCOTHUAIA», KOKUCIIUTCIIb)», «CTCIICHDb

OKHCJICHU)» «BOCCTAHOBUTECIIbY, «OKHCIICHUEC), KBOCCTAHOBJICHUC),

OIIPEIETATh CTETIEHb OKMCIIEHHUS aTOMa 3JIEMEHTa B COEMHCHNH;

PacKpBIBATh CMBICI TEOPUH IEKTPOIUTUIECKOMN TUCCOIHALINY;

COCTaBJIATH YPAaBHEHUSI JJICKTPOIUTHUECKOM AUCCOMAIIMN KUCIIOT, IEJIOUe, COJei;
OOBSICHATH CYIIHOCTB IPOIEcca 3IEKTPOIUTHIESCKON JUCCOMAIINH U peaKI[iii HOHHOTO 0OMeHa;
COCTAaBJIATH ITOJIHBIE U COKpAIICHHbIE HOHHBIE yPaBHEHHS PEaKIMi 0OMEHa;
OTIpeNIeNATh BO3MOKHOCTh MPOTEKAHUS PEaKIiii HOHHOTO 0OMEHa;

MPOBOJUTH PEAKLIUY, OTBEPAKAAIOIINE KAUeCTBEHHBIH COCTaB Pa3IMUHBIX BELIECTB;
OTIpEeNIeNATh OKUCIUTENb U BOCCTAHOBHUTEINb;

COCTaBIIATh YPABHEHUS OKHUCIINTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

Ha3bIBaTh (PAKTOPHI, BIMSIOIINE HA CKOPOCTh XUMHUIECKOH PeakIvy;
KJIaccH(UIIPOBATH XUMUUECKUE PEAKIINH 10 PA3ITNYHBIM IIPU3HAKaM;

XapaKTCPU30BaTb B3aMMOCBA3b MECKAY COCTABOM, CTPOCHUEM U CBOMCTBaMU HCMECTAJIJIOB,



b MMPpOBOAUTD OIIBITHI IO MOJY4YCHUIO, CO6I/IpaHI/I}O 1 U3yYCHUIO XUMHNYCCKUX CBOICTB Fa3006pa3HLIX BCLICCTB: YIJICKHUCIIOTO ra3da, aMMHaKa,

° pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YTICKUCIBIN ra3 1 aMMHaK;

i XapaKTepu30BaTh B3aUMOCBSA3b MEXKIY COCTaBOM, CTPOCHHMEM M CBOMCTBAMH METAJLIOB;

° OLICHHMBATh BIMSHUE XUMHIECKOTO 3arPA3HEHHS OKPY>KAIOIIEH Cpebl Ha OPTaHU3M YEJIOBEKa;

i IrpaMOTHO 00OpAIaThCs C BELECTBAMU B ITOBCEIHEBHOM )KU3HU

° OTIPEZETATH BO3MOXHOCTh MPOTEKAHMS PEaKINii HEKOTOPBIX MPEICTaBUTEICH OPraHUYECKHUX BEIIECTB C KHCIOPOJOM, BOJOPOIOM, METaNIaMU, OCHOBAaHHUSAMH,
raJoreHaMHu.

2 .Conep:kaHue Y4eOHOro nmpeaMera

8 kyace

BBEJIEHMUE (5 gacos)
IMpeamer xumun. MeTobI TTO3HAHUS B XUMHUH: HAOIOACHHE, SKCIIEPIMEHT, MOACIUPOBAHUE.
Hcrounnkn xumMudeckoi HH(GOpMaINH, ee TIOydeHHE, aHAIN3 1 IPEICTABICHUE €T0 PE3YJIbTATOB.
[TonsATHE O XMMHUYECKOM 3JIEMEHTE U (pOpMax ero CymecTBOBAaHHSA: CBOOOTHBIX aTOMaX, IPOCTHIX M CIIOKHBIX BEIIECTBAX.
[MpeBpammenus BemecTB. OTINYNE XUMHIECKUX PEaKIHi OT Pr3NUecKuX sBICHUH. Ponb XuMHun B )XHU3HHU YenoBeka. XeMopuims 1 XeMo(poOous.
Kparkue cBelieHHs1 U3 HCTOPUH BOSHUKHOBEHHMS M Pa3BUTHsI XUMHH. POJIb 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMUYECKON Hayku — pabotsl M. B. JlomonocoBa, A. M.
Byrtneposa, /1. 1. Menneneesa
XuMu4ecKasi CAMBOJIMKA. 3HAKH XMMHUUECKHUX JIEMEHTOB M IPOUCXOK/ICHHE X Ha3BaHUH. XuMuueckue popmyiisl. VHIeKcs! 1 ko duirenTsl. OTHOCHUTEBHBIE aTOMHAS U
MOJIEKyJIsipHast Macchl. [IpoBeieHrne pac4eToB MacCOBOM JI0JIM XUMHYECKOTO DJIEMEHTa B BEIIECTBE Ha OCHOBE €ro (hopMyJIbL.
Ilepronuyeckas cucteMa XUMH4IecKHUX 31eMeHToB . 1. MenaeneeBa, ee cTpyKTypa: Majble U OOJNbIINE IepHO b, TPyl U HoArpynnsl. [lepuo uueckas cuctemMa Kak
CIPaBOYHOE IT0COOME ISl TTOYYEHUsI CBEICHUH O XUMUYECKUX 3JIEMEHTaX.
Jdemoncrpanuu. 1. Mojenu pa3inuyHbIX IPOCTBIX U CIOXKHBIX BellecTB. 2. Koyuekus cTeKIIHHON XuMudeckon nocysl.3. Komiekuus MaTepuanoB v U3EIUN U3 HUX Ha
OCHOBE anoMHHUsA. 4. B3anmoneiicTBue MpamMopa ¢ KUCIOTOH U MOMYTHEHUE U3BECTKOBOH BOJIBL.
JlaGopaTopHbie onbIThI. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTANIMUECKUX BEIECTB U PacTBOPOB. 2. CpaBHEHHE CKOPOCTH HCIAPEHUs BObI, OJEKOJIOHA U STUIOBOrO CIIHPTa
¢ GUIBTPOBATBHON OyMarm.
IIpakTuyeckne padorsl. 1. [IpaBuia TeXHUKH 0€30I1ACHOCTH MPH paboTe B XMMHUUECKOM KabuHeTe. [Ipuembl oOparnienus ¢ 1abopaTopHbIM 000pyI0BaHHEM U
HarpeBaTeJIbHBIMH IPHOOpaMu.

° TEMA 1. ATOMbI XUMHWYECKHUX DJIEMEHTOB (9 gacos)
AToMBI KaK (popMa CYIIeCTBOBAHUS XUMIYECKUX dJIEeMEHTOB. OCHOBHBIC CBEIICHHSI O CTPOCHHH aTOMOB. Jl0Ka3aTeIbCTBA CIIOKHOCTH CTpoeHHs aToMOB. OmbiTel Pezepdopra.
[TraneTapHast MOJIeJIb CTPOCHHUS aTOMA.
CocTaB aTOMHBIX S7Iep: IPOTOHBI, HEUTPOoHBI. OTHOCHUTENIbHAS aTOMHAs Macca. B3anMOCBS3b MOHATHI «IIPOTOHY», KHEHTPOH», KOTHOCHUTEIbHAS aTOMHAsI Maccay.
V3MeHeHHe dnciia IpOTOHOB B sIpe aTOMa — 0Opa30BaHNE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
V3MeHeHne dncia HeWTPOHOB B siApe aToMa — oOpa3oBaHue n30ToroB. CoBpeMeHHOE
OTIpe/ieIeHNe TTOHATHS «XUMHUYECKUH 3JIeMeHT». MI30TOmbI Kak pa3HOBHIHOCTH aTOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpOeHHE dJICKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHUX 3JIEMEHTOB MAIIBIX MEPHOAOB. [I0HITHE O 3aBEPIICHHOM JJIEKTPOHHOM YPOBHE.
[epromudeckas cucteMa XuMHIecKux 31eMeHToB J[. 1. MeHeneeBa u CTpOCHUE aTOMOB, (PH3HYESCKHIA CMBICI TOPSIIKOBOTO HOMEPA DJIEMEHTa, HOMEpa TPYIIBI, HOMepa
nepuoja.



H3meHeHne uncia 3IeKTPOHOB Ha BHEIIHEM ICKTPOHHOM YPOBHE aTOMa XMMUYECKOT0 3JIEMEHTa — 00pa30BaHNE MOJIOKUTEIBHBIX M OTPUIIATEIHLHBIX HOHOB. OHBI,
00pa3zoBaHHbIC AaTOMAMHU METAJJIOB 1 HEMETAJUIOB. [IpHYMHBI N3MEHEHUS METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB B Iepuojax u rpymmnax. O0pa3oBaHne OMHAPHBIX
coenuHenuil. [lonstue 06 noHHOM cBs3u. CxeMbl 00pa30BaHUs HOHHOM CBsi3u. B3aumoeiicTBie aTOMOB 3J1€MEHTOB-HEMETAIIIOB MEXLy CO00i — 00pa3oBaHue IBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BeriecTB. KoBaneHTHast HemosipHast XUMHYeCKasi CBS3b. DIIEKTPOHHbIE U CTPYKTYpHbIE (OpMyJIbl .B3anMoeiicTBIe aTOMOB HEMETAJIOB MEXKy CO00I —
o0OpazoBaHue OMHAPHBIX COETMHEHUH HEMETAIIIOB. DJIEKTPOOTpULaTeIbHOCT. KoBaseHTHas mossipHast CBs3b. [IoHATHE O BaIEHTHOCTH KaK CBOICTBE aTOMOB 00pa30BHIBATh
KOBaJICHTHbIE XuMudeckue cBsizu. CocraBieHne GpopMys OMHAPHBIX COSIMHEHHH 110 BalleHTHOCTH. HaxoxxaeHue BaJIeHTHOCTH 110 opMysie OMHApHOTO COCHMHEHHSI.
BsanMoneiicTBre aTOMOB METAJUIOB MEX Ty c000i — 00pa3oBaHHE METANTHIECKUX KPUCTALIOB. IIOHATHE 0 METAJUIMIECKOH CBSA3H.

JemoHcTpanuu. Mozaenu aTOMOB XUMHYECKHX 3JIeMeHTOB. [leproamueckas cuctema xumuaeckux aneMentos /1. . Menpeneea (pa3ziauaabie GOpPMEI).

JlaGopaTopHble onbITHL. 3. MoaennpoBaHue MPHHINTIA JSHCTBUS CKAaHUPYIOLIETO MUKpOCKoma. 4. MI3roToBiieHe Mo 1erreil MOJIeKyJI OMHAPHBIX COeINHeHHH. 5./ 3roToBIeHe
MOJEIH, UIUTFOCTPUPYIOLIEH CBOMCTBA METAININYECKON CBS3H.

b TEMA 2. IPOCTBIE BEHIECTBA (6 yacoB)
[onmoxeHrne METaIOB U HEMETAJIOB B MIEPHOIMYCCKON crcTeMe. BakHeHIIIe IPOCThIe BEIeCTBa — METAJUTBI (JKeJIe30, aJFOMUHUH, KaJdbIIUi, MATHHUHA, HATPHUN, KaJIHii).
Oo6ume hr3ndeckrne CBOWCTBa. BakHeWIHe mpocThie BEmecTBa-HeMETalUTbl, 00pa3oBaHHBIC aTOMaMH KHCIOPOAa, BOJOPOa, a30Ta, cephl, pocdopa, yriaepoaa. MoieKybl
MIPOCTHIX BEIIECTB-HEMETAIIOB — BOJIOPOJIA, KHCIOPOAa, a30Ta, raloreHoB. OTHOCUTEhHAs MOJICKYJIIpHAs Macca.
CrocoOHOCTh aTOMOB XHMHUYECKHX IEMEHTOB K 00pa30BaHHIO0 HECKOIBKUX MPOCTHIX BEHMIECTB — AIIOTPONHA. AJUIOTPOITHBIE MOIU(HUKAINN KUCTOpoaa, Gpocdopa, oloBa.
MeTtannuueckue U HeMeTAIUTMYeCKHe CBOMCTBA MPOCTHIX BeeCTB. OTHOCUTENBHOCTD 3TOTO MOHSTHS.
Yucno Asoraapo. Konmnuectso BerectBa. Mosb. MossipHast Macca. MosnsipHblii 00beM razoo0pa3HbIX BelecTB. KpaTHble eAMHHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —
MUJUTIMOJTb U KHJIOMOJIb, MAJUTUMOJISIPHAS X KAJIOMOJISIPHAsI MACChI BEIIECTBA, MIJUTUMOJISIPHBINA M KHJIOMOJISIPHBIM 00BhEMbI ra3000pa3HbIX BEIIECTR.
PacueTsl ¢ HCTIONB30BAHUEM MOHITHIA «KOJIUYECTBO BEUIECTBAY, «MOJISIPHAS MAcCay, «KMOJISIPHBIA 00BEMY, «UUCI0 ABOTAIPOY.
Hdemoncrpanuu. [Tonyuenue o3ona. OOpasiibl 6SI0r0 U CEpoOro 0J0Ba, OEIOro U KPacHOro
¢dochopa. HekoTopsie MeTayuibl 1 HEMETaILTBI ¢ KOJIMIECTBOM BemiecTBa 1 Moib. MosapHbIi
00BeM ra3000pa3HBIX BEMIECTB.
JlaGopaTopHblie onbIThI. 6. O3HAKOMIIEHUE C KOJUIEKIIMEeH MeTamuioB. 7. O3HaKOMJIEHHE C
KOJUIEKIIMEH HEMETAILIOB.

o TEMA 3. COEJUHEHUSA XUMHWNYECKHUX 3JIEMEHTOB (14 yacos)

Crenenb okucinenus. CpaBHEHHE CTENICHN OKUCICHHUS U BasieHTHOCTH. OTIpe/ie/ieHne CTeeHH OKHUCIICHHS JIEMEHTOB B OMHAPHBIX coeauHeHusx. CocraBieHne GopMyn
OWHAPHBIX COSNWHEHHH, OOIIHIA cCIOCO0 WX Ha3BIBAHMUS.
BuHapHbie COeTMHEHUS METAIJIOB U HEMETAIJIOB: OKCHIBI, XJIOPHIBI, CYIb(OUIBI U TIp.

CocraBnenue ux Gpopmyi.
BuHapHbie COeTMHEHNUsI HEMETAIIIOB: OKCHUJIBI, JIETy4He BOJOPOIHBIC COSAMHEHNUS, UX COCTAB U Ha3BaHus. [IpejcTaBuTesI OKCUIOB: BOJIA, YIIIEKUCIBII a3, HeralieHast H3BeCTh.
IIpeacraBuTen JIETYIHX BOAOPOIHBIX COCAMHCHMIA: XJIOPOBOIOPOI H aMMHAK.
OCHOBaHUsI, KX COCTaB M Ha3BaHUs. PAaCTBOPUMOCTH OCHOBaHUi B Bojie. [IpencTaBUTE M MICTOYCH: THAPOKCHIBI HATPHUS, KATUs U Kajablus. [[oHsTHE 00 MHIMKATOPAX U
KaYeCTBEHHBIX PCAKIIHSX.
Kucnotsl, ux cocras u Ha3Banus. Kiaccudukarus kuciaot. [IpeactaBuresn KACIOT: CEpHas ,CONsIHAsA, a30THasL. IToHsATHE 0 miKayie KucaoTHocTH (1mkana pH). M3ameHenne
OKPACK{ HHIUKATOPOB.
Cour KaK IPOM3BOIHBIC KHCIIOT M OCHOBAHHM, MX COCTAaB U Ha3BaHWsA. PacTBOpUMOCTH colieil B Boge. [IpeacraBurenu comneit: XJopua HaTpus, kKapOoHat u hocdar Kanbius.
AMop(hHBIC U KPUCTATUTUIECKUE BEIICCTBA.
MeXMOIIEKYISIpHBIC B3aUMOICHCTBHUS. THIIBI KPUCTAIUIMIECKUX PEIICTOK. 3aBUCUMOCTD



CBOMNCTB BEIECTB OT TUIOB KPUCTAJUINIECKUX PEIIETOK.

YucTele BemecTBa U cMecH. [IpuMeps! )KUAKNX, TBEPIBIX M ra3000pa3HbIx cMeceld. CBOMCTBA YMCTHIX BELeCTB M cMecel. X coctaB. MaccoBast 1 00beMHast 10711 KOMIIOHEHTa
B cMecH. PacueTsl, CBA3aHHBIE C UCIIONB30BAaHUEM HOHATHS «IO0JISD».

JemoncTpanmun. OOpasibl OKCUIOB, KUCIOT, OCHOBaHHH M coJieil. MoJieNTl KpUCTAJUIMYECKUX PEIISTOK XJIOpHIa HaTpHs, ajaMasa, okcuaa yriepona (IV). Kucnorno-menounsle
HUHAMKATOPBI, U3MEHEHHUE UX OKPACKU B pa3IMYHBIX Cpefax. Y HUBEpCAIbHBIN HHIUKATOP U U3MEHEHHE €ro OKpacKu B pa3nu4HbIX cpenax. [lxama pH.

JlaGopaTopHble onbITHI. §. O3HaKOMIJIEHHUE ¢ KOJIeKIMeH okcuaoB. 9. O3HakoMmileHHe co cBoiicTBamu aMMuaka. 10. KauecTBeHHas peakiyst Ha yrieKUCIBIN ras3.
11.0mpenenenne pH pacTBOpOB KHCIOTHL, IeN09d ¥ BoAbl. 12. Onpenenenne pH 1uMoHHOTO 1 S0J0YHOTO COKOB Ha cpese TIonoB. 13. O3HakoMIIeHHE ¢ KOJUIEKIIUEH CoTeii.
14. O3HaKOMIIEHHE C KOJUIEKIINEH BEIIeCTB C pa3HBIM THIIOM KPUCTAUTHUECKON pereTkh. M3roToBineHne Moienel KpUCTAITYECKUX perreTok. 15. O3nakomireHne ¢ o0pasioM
TOPHOW NOPOJBI.

[pakTunyeckue padotsl. 2. HabmoneHns 3a MI3MEHEHISIMH, TIPOUCXOAAIIIMH C TOPSIEH CBEUOH, i UX ONHCaHHe (IOMANTHUN 3KcriepuMeHT). 3. [Ipurorosienue pactsopa
caxapa M pacueT €ro MacCOBOM JIOJIH B PacTBOPE.

® TEMA 4. U3BMEHEHUSI, TIPOUCXO/AIIUE C BELIECTBAMM (14 gacos)

IonsATHE ABNECHUMN, CBSI3aHHBIX C U3MEHEHHUSMH, IPOUCXOAALINMHU C BEIECTBOM.
SIBneHns, CBSI3aHHBIE C U3MEHEHNEM KPHCTAJUIMYECKOTO CTPOCHHS BEIIECTBA MIPH IIOCTOSIHHOM €0 cocTaBe, — (usndeckue sBieHus. Pusnueckne SBICHUS B XUMUH:
JTUCTHIUIALNS, KPUCTAIIM3AINS, BBIITAPUBAHIE 1 BO3TOHKA BELIECTB, (GMIBTPOBAHKE M ICHTPU(YTHPOBAHHUE.
SIBneHus1, CBA3aHHBIE C N3MEHEHHEM COCTaBa BEIECTBA, — XUMHUUYECKUE peakiuy. IIpu3Haky U ycIOBUS IPOTEKaHUS XUMUUYECKUX peakiuil. BeleneHue TeIoTsl ¥ cCBeTa —
peaximu ropeHus. [TorsaTie 006 3K30- U SJHAOTEPMUUECKUX PEAKLIUAX.
3aKOoH COXpaHeHHsI MacChl BELIeCTB. XMMHUUECKHE YpaBHEHUs. 3HaUeHNEe HHAEKCOB 1 Kod(dunnenToB. CocTaBiIeHUe ypaBHEHHH XUMUYECKUX PEaKIUii.
PacueTbl N0 XUMHUYECKUM ypaBHEHHsIM. PerieHne 3ajau Ha HaX0XKACHHE KOJMYECTBA BEIIECTBA, MacChl MM 00beMa MPOAYKTa PEaKIMH 10 KOJUYECTBY, MaCCe UM 00bEMY
UCXOJHOTO BellecTBa. PacyeTsl ¢ HCIIO/Ib30BaHIEM MOHATHS «JOMs», KOT/1a HCXOIHOE BEIECTBO JAHO B BHJE PAcTBOPA C 3aJaHHOI MaccoBOM 10Jel pacCTBOPEHHOIO BEIIECTBA
WA COJEPIKUT ONPEJENICHHYIO JONI0 IPUMECEH.
Peaxnuu pasnoxenus. [IpeacraBnenne o ckopocTy xuMudeckux peakuuil. Katamusatopsl. @epmenTsl. Peaknun coequnenus. Katanuruueckne 1 HEKaTATUTHYECKHE PEAKIIUU.
OO6parumMble 1 HeoOpaTuMble peakiuu. Peakunm 3amemienns. P ak THBHOCTH METaIJIOB, €r0 HCIIOJIb30BAaHKE /ISl IPOTHO3UPOBAHMS BO3MOKHOCTH ITPOTEKAHMS PEaKkInit
MEXly METAJUIaMU U KACJIOTaMH, PEAKIUH BBITECHEHUS OJHUX METAJUIOB M3 PACTBOPOB UX COJIEH IPYTMMHU MeTaJlJIaMH.
Peaxunn oOmena. Peakiun HelTpanuzaun. Y CIOBHS POTEKaHUs Peakli 0OMeHa B pacTBOpax /10 KOHIIA.
Tunel XMMUYECKUX PEaKLMNA Ha IIpUMEPE CBOMCTB BOJBL. Peakiiust pa3inokeHuss — 3JIEKTPOJIN3 BOAbL. Peakiuu coequHeHNs] — B3aUMOJIEHCTBUE BOJbI C OKCUAAMU METAJIIOB U
HEMETaJIOB. Y CJIOBHE B3aUMOJICHCTBUS OKCHIOB METAIJIOB U HEMETAILIOB ¢ Bo10il. [ToHsATHE «THApOKCcHIB. Peakiiny 3aMeIeHns: — B3auMO/IeHCTBHE BOJBI C METaJUIaMHU.
Peaxunu oOMeHa — TUAPONN3 BELIECTB.
Jdemoncrpanmu. [Tpumeps! pusnueckux sBICHUI: a) IaBieHne napaguHa; 6) BO3roHkKa Hoja uin OEH30HHOI KUCIIOTHI; B) PACTBOPEHHE OKpPAIIEHHBIX colieif; T) nuddysus
JIYUIACTBIX BEILIECTB C FOPSIIEH JIAMIIOYKH HakanuBaHus. [IpuMepbl XMMUUECKHX SIBJICHHIA: a) TopeHue maraus, ¢pochopa; 0) B3auMOJICHCTBHE COSHOM KUCIOTH C MPaMOPOM
WJIN MEJIOM; B) nostyueHue runpokcuaa meau (11); r) pactBopenue noryueHHOro THAPOKCHIA B KUCIIOTax; 1) B3auMoeiicTBrie okcuna meau (1) ¢ ceproit kueiaoToit npu
HarpeBaHNy; €) pa3iioKeHHe IIepMaHTraHaTa Kajlus; 5K) passioKeHHe NEPOKCH/Ia BOJOPOIa C MTOMOIIBIO AUOKCHIa MapraHla i KaTaja3sl KapTogels Wik MOPKOBH; 3)
B3aUMO/ICHCTBUE Pa30aBICHHBIX KUCIOT C METAJIAMH.
JlaGopaTopHble onbIThI. 16. [IpokaniBanue Meu B IIaMeHH CIIUPTOBKH. 17. 3amerieHne Mmeau B pactBope xiopuaa meau (1) sxenezom.
IIpakTHyeckne padoTsl. 4. AHAIU3 TOYBBI ¥ BOJBI (IOMALIHUH SKCTIEpUMEHT). 5. [Ipu3HaKy XUMUYECKHUX PEaKIUH.

e TEMA 5. PACTBOPEHHME. PACTBOPHI. CBOMCTBA PACTBOPOB DJEKTPOJIMTOB (20 yacos)
PacTtBOpeHne kak GusuKo-xuMudecknuii mpouecc. [ToraTHe 0 TMApaTax u KpucTamioruaparax. Pacteopumocts. KpuBble paCTBOPIMOCTH KaK MOZENb 3aBUCHMOCTH
PacTBOPHMOCTH TBEPJIBIX BEUIECTB OT TeMIIEpaTypsl. HackIeHHbIe, HEHACHIIIEHHBIE U MTEPECHIIICHHBIE PACTBOPHI. 3HAUYCHUE PACTBOPOB JJIS IIPUPOJIBI M CEIBCKOTO XO3STCTRA.



[TonsATHE 00 IAEKTPOITUTHICCKON TUCCOMUANINN. DIEKTPOIIUTHI K HEAIEKTPOIUTHL. MeXaHU3M JUCCOIUAITNI SJICKTPOIUTOB C Pa3IMIHBIM XapakTepoM cBsi3H. CTeneHb
ANEKTPONIUTUYCCKON fqucconnanyu. CHIbHBIC U CIa0bIe JICKTPOIUTHIL.

OCHOBHBIC TIOJIOKECHHUS TEOPUH NEKTPOJIUTUICCKOM nucconmaiun. MoHHbIe ypaBHEHUs peakiuii. Peakiun oOMeHa, uayiue 10 KOHIIA.

Knaccudukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukanus. JJuccommanusi KUCIOT U UX CBOWCTBA B CBETE TCOPHH ICKTPOIUTUICCKOM quccorranui. MoJIeKyIsspHbIe B HOHHBIC YPABHCHUS PEaKIUiA
KHCIoT. B3aumoeiicTBie KUCIIOT ¢ MeTaIaMU. DJIEKTPOXUMUYECKUH psiJl HAMpsKEHU MeTaioB. B3aumonelicTBre KUCIOT C OKCUaMU METaJUI0B. B3anMoeiicTBre KUCIoT ¢
OCHOBAaHMSIMH — PEaKIMs HeWTpamm3anun. B3anmozeiicTBie KUCIOT ¢ colsiMu. Vcmonp30Banme TaOIAIBI PACTBOPUMOCTH IJISl XapAKTEPUCTUKN XUMHYECKIX CBOHCTB KHCIOT.
OcHoBaHM, UX Kiaccupukamys. Jucconuanus OCHOBaHHHN U UX cBoiicTBa B cBeTe TO/]. BaanmopeticTeie ocHOBaHHH ¢ coysiMU. VIcTIOnb30BaHNe TaOIHUIIBI pACTBOPUMOCTH IS
XapaKTePUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUM. B3aumoneicTeue menodeil ¢ OKCUAaMu HEMETAIIJIOB.

Comnu, ux muccorranus u cBoiictea B ceere TO/]. B3amMopelicTBre comeil ¢ MeTamiaMu, OCOOCHHOCTH 3THUX peaknnii. BzanmMopelicTBre comneit ¢ comsamu. Vcnonp3oBanne
TaOJHUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKH XUMUIECKHUX CBOMCTB COJICH.

O0o001IeHe CBeJICHU 00 OKCHIAX, UX KJIacCU(UKAINYU U CBOICTBAX.

FeHeTI/I‘IeCKI/Ie pﬂILI)I METajljyla U HEMETaJl1a. FCHGTI/I’{eCKaH CBA3b Me)K,Z[y KJlaccaMu HeOpFaHI/I‘IeCKHX BCIIICCTB.

OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEaKIINH.

OmnpezencHue CTENCHEH OKUCICHHUS IS 3JICMEHTOB, 00pa3yIoIMX BEIIECTBA pa3HbIX KiaccoB. Peakiuu nonHoro oomMena u OBP. OkuciuTens 1 BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE.

CocraBneHHEe YpaBHEHUH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJOM 3JICKTPOHHOTO OallaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIOB, KUCIIOT U coJiell B cBeTe OBP.

JemoncTpanuu. crbiTanue BemecTB U HX PACTBOPOB Ha 3IEKTPOIIPOBOIHOCTE. 3aBUCHMOCTD AJIIEKTPOIIPOBOTHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTpauu. [IBIkeHue
OKpAIICHHBIX HOHOB B 3JICKTPUIECKOM TToJie. B3anMoneiicTBre iHKa ¢ cepol, constHON kucioToit, xmopunom meau (II). Foperne maruus. B3zanmoneiictBue XmopHOH U
CEPOBOJOPOTHOM BOAEI.

JlaGopaTopHbie onbITHI. 18. B3anMoneiicTBre pacTBOPOB XJIOpH/Ia HATPUS U HUTpaTa cepedpa.19. [TonyyeHrne HepacTBOPUMOIO TUAPOKCHIA U B3aUMOJICHCTBHE €r0 C
kucioramu. 20. B3auMo ielicTBHE KUCIOT ¢ OCHOBaHUAMH. 2 1. B3auMoielicTBUE KUCIIOT C OKCHAAMU MeTasuioB. 22.B3anMo1eiicTBUE KUCIOT ¢ MeTaJlaMu. 23.
B3aumogericTBre KUCIOT ¢ cotsiMu. 24. BzaumoaeicTeue 1mienoyeii ¢ kuciaoramu. 25. B3anmoelicTBre mieaouel ¢ OKCHIaMu HeMeTaiuioB. 26.B3anMoielicTBre mieaouek ¢
cossimu. 27. Tlony4yeHne U CBOMCTBA HEPACTBOPUMBIX OCHOBaHMIL.28. B3anmoieiicTBiie OCHOBHBIX OKCHIOB C KHCIOTaMu. 29. B3auMonelcTBHE OCHOBHBIX OKCHIOB ¢ BOj0H. 30.
B3aunmoericTBrEe KUCIOTHBIX OKCHIOB CO mieiouaMu. 3 1. B3auMoielicTBUe KUCIOTHBIX OKCUIOB ¢ BooW. 32. B3aumoaeiicTBue coneit ¢ kucinoramu. 33. B3aumoelicteue
couielt ¢ wenovyamu. 34. Bzaumopeiictaue coielt ¢ comsimu. 35. B3aumoeiicTBie pacTBOPOB COJIEN ¢ METaJIIAMH.

IpakTnueckue padoTthl. 6. Pemenne skcrepuMeHTaIbHBIX 3a/ay.

9 Kaace

e BBEJEHHME. OBIIIAA XAPAKTEPUCTUKA XUMHNYECKUX 3JIEMEHTOB U
XUMHUYECKHUX PEAKIIUI. HEPUOJUYECKHI 3AKOH U TEPUOJIUYECKASICUCTEMA XUMHUYECKUX 3JIEMEHTOB /.M. MEHJIEJIEEBA
(104acoB)
XapakTepHCcTHKa 3JIEMEHTa 110 ero nojioxeHuto B [lepuoandeckoit cucteme JI. . MenaeneeBa. XapakTepHCTHKA XUMUYECKOTO JIEMEHTA M0 KUCIOTHO — OCHOBHBIM CBOWCTBaM
o0pazyeMbIX UM coeanHeHui. CBOHCTBA OKCHUJIOB, KHCIIOT, OCHOBAHUI U COJIEH B CBETE TEOPUH JIEKTPOIUTHUECKON TUCCOLIMALINK U OKUCIEHUS-BOCCTAHOBIICHUSI.
[TonsATHe 0 MepexX0THBIX ATeMeHTaX. AMPOTEpHOCTh. [ eHeTHIeCKre psAIbl METAIIIOB M HEMETAJLIOB. .
3navenne Ilepuogmueckoro 3akona JI. 1. MenneneeBa. XuMuuecKkasi OpraHU3ays )KUBOW U HEXHUBOH MPUPOJIBI. XUMHUYECKHN COCTAB SAApa, MAHTHHN 3€MHOH KOPBHI.
XUMUYECKHUE JIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB. MaKpo- U MUKPO3JIEMEHTHI.



O06001IeHne CBeIeHIH 0 XMMHYECKHX peakisix. Kiaccudukanms XuMIdecKUX peakIuii o pa3IndHbIM PU3HAKAM: «UHCIIO U COCTAaB PEarupyroInuX U 00pa3yromuxcs
BEILECTBY, KTEIJIOBOH 3 (PEKT», «HAIPABICHNE», KI3MEHEHUE CTENICHEH OKHMCICHUS DJIEMEHTOB, 00pa3yOLIMX pearupyloliie BEIecTBay, «(ha3a», «UCI0JIb30BaHIE
KaTajn3aTropay.
[MonsiTe o ckopocTH XUMHYECKOH peakiuu. PakTopsl, BAUSIONINE HAa CKOPOCTh XUMHUYECKHX peakiuil. Katanusaropsl u katanus. IHruOUTOpBI. AHTHOKCHIAHTHI.
JemoncTpanun. Paznuunsie Gpopmsl Tadbauues J[. . Menneneesa. Moaenu atoMoB 3sieMeHTOB1—3-T0 neprosoB. Moiens CTpoeHus 3eMHOTO0 1iapa (ToNepedHbli pa3pes).
3aBUCHMOCTh CKOPOCTH XUMHYECKOW peaKkiiy OT HPUPO/Ibl pearipyronX BemecTB. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakMy OT KOHLEHTPAI[UU PEarupyIoIiX BEIIeCTB.
3aBHCHMOCTH CKOPOCTH XHMHUYECKOHN PEakIiy OT IUTOMIa N COMPUKOCHOBEHHS PEArHPYIONINX BEIIECTB (KKHUITAIIHN CIIOM» ).
3aBHCHMOCTh CKOPOCTH XHMUYECKOI Peakuy OT TEMIIEpaTyphl pearupyroImnx BemecTB. [ OMOTeHHBIN M TeTePOTeHHBINA KaTanu3bl. @epMEHTATHBHBIN KaTajus3.
Wurubmposanue.
JlaGopaTopHble onbIThI. 1. [lomydeHue runpokcuaa IIHKA U HCCISI0BaHNE €ro CBOUCTB. 2.MonennpoBaHue nocTpoeHus [leproamaeckol CHCTEMBI XUMHUUECKUX AJIEMEHTOB
. . Menpeneesa. 3. 3amemnieHne jxene3oM Meau B pactsope cynbdarta meau (I1). 4. 3aBuCHMOCTH ckOpocTH
XMUMHYECKOH peakIuy OT MPUPOABI pearupyroInx BeIecTB Ha IpuMepe B3auMOACHCTBHUS KHCIIOT C MeTaJIIaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakIuy OT
KOHIIEHTPAIIUU PearupyIoNIiX BEUIECTB HAa MPUMeEpPEe B3aUMOJCHCTBYSI LIMHKA C COJITHOM KUCIOTON pa3IndYHON KOHIIEHTpauH. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU peaKInu
OT IUIOIIAAN CONIPUKOCHOBEHHS pearupyronux BemecTs. 7. MoaenupoBaHue «KUITAIIETo CIosh. 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiiuy OT TeMIIepaTyphl
pearupyromux BelIecTB Ha mpuMepe B3auMoieicTBus okcuna meau (I1) ¢ pacTBOpoM cepHOM KHUCIOTHI pa3indHOM TeMiepaTypsl. 9. PasnoxeHnue nepokcuaa BoJI0poaa ¢
momMoInkko okcuaa Mapranmna (IV) u karanassl. 10. OOHapy>keHHE KaTana3bl B HEKOTOPBIX MHIIECBBIX MpoaykTaX. | 1. MHruOupoBaHue B3auMOACHCTBHS KUCIIOT C METalIaMH
YPOTPOTINHOM.
e TEMA 1. METAJIJIBI (17 9acoB)

[Monoxenne meramnos B [lepnonndeckoii cucreme /. 1. MenaeneeBa. Merammimaeckas: KpUCTaJUIMIECKast PEIIeTKAa U METAILTHYSCKas XUMHIecKast cBsa3b. OOmIe Qpu3mdecKue
cBoiicTBa MeTaiuioB. CIUIaBBL, UX CBOWCTBA U 3HaUCHHE. XMMHUYCCKHIE CBOWCTBA METAIIOB KaK BOCCTAHOBUTENICH, a TAKXKE B CBETE UX MOJIOKEHUS B SJICKTPOXHAMUICCKOM Py
HATPSDKCHUH METAIIOB. Pt akTHBHOCTH MeTayutoB. O0IIHe MOHATHS O KOPPO3UH MeTaIutoB. Kopposus MeTaiioB U crmocoObl 00psOEI ¢ Heil. Mertaintsl B pupose. Oomue
CrocoObl UX MOTYYECHHUS.
O0mas xapaKkTepuCTHKA MIEJTOYHBIX MeTaJI0B. MeTamisl B ipupoe. O0uume crocobbl ux nosiydeHus. Crpoenne atomoB. 1l{enouHble MeTabl — MPOCTHIE BEIECTBA.
CoennHEeHNs IENTOYHBIX METAIJIOB — OKCHBI, THIPOKCUIBI U COJH (XJIOPUIBI, KApOOHATHI, CyIb(aThl, HUTPAThI), X CBOMCTBA U MPUMEHEHHE B HAPOIHOM XO3SHCTBE.
Kanwuiinele yno6peHust.
O0asi XapakTepUCTHKA 3J1eMeHTOB riIapHoil noarpynns! II rpynnel. Ctpoenne aromoB. lllenouHo3eMenbHbIe METaIBI — MPOCTHIE BEeleCTBA. BaxkHel e coennHeHus
IIETIOYHO3EMENEHBIX METAIUIOB — OKCHJIBI, THIPOKCHUIBI U COJH (XJIOPUABI, KapOOHATHI, HUTPATHL, CYIb(aThl, pochaThl), UX CBOWCTBA U MPUMEHEHIE B HAPOTHOM XO3SHCTBE.
Amomunnii. CTpoeHHe aToMa, QU3HYECKUEe U XUMUUECKUE CBOICTBA IpocToro BemecTBa. COeAMHEHNS aTFOMHHNS — OKCHII ¥ THIPOKCH, UX aM(QOTEpHBIH XapaKTep.
Baxxueimue conu antomunus. [IpumMeHeHne aJloMUHUS U €70 COEAMHEHUH.
Keneso. Ctpoenue atoma, pusnyecKue U XuMUIecKue cBoiicta. [enetuueckue psaapl Fe?* u Fed* Baxueiilne comu sxenesa. 3HaUEHHUE Kele3a U ero COeJUHEHUH s
TIPUPOJIBI U HAPOJHOTO XO3SHCTBA.
Jdemoncrpanun. O6pasiisl MIENIOYHBIX U MET0YHO3EMENBHBIX MeTaioB. O0pa31pl CIuiaBoB. B3aumoneicTBrE HATPUS, IMTUS M KATBLINS C BOION. B3anmoaelicTBre HaTpus U
MarHusi ¢ KHCIOpooM. B3anmoeiicTBrue Metamios ¢ Hemeramiamu. [lomyuenne ruapokcnmos sxenesa (1) u(l11).
JladopaTopHble onbITHI. 12. B3anmoeiicTBHEe pacTBOPOB KUCIIOT U cosiel ¢ Mmetaiutamu. 13.03HakoMIieHUe ¢ pyamu xere3a. 14.OxpammBaHue miaMeHu COSIMU MIETOYHBIX
MeTtauioB. 15.B3aumoneiicTBue kanpims ¢ Bogou. 16. [TomydueHne ruapokcuia KajabIus U HCCIETIOBAaHUE €T
cBoiicTB. 17. Ilonydenue ruipoKkcuaa amfOMAHIS U UCCIIeTOBaHNE ero cBOMCTB. 18. B3anMonelicTBre xxenesa ¢ constHoi kuciaotoi. 19. Iomydenune runpokcunos sxenesa (II) n
(IIT) n u3y4eHune UX CBOWCTB.
IIpakTHyeckne padoTsl. 1. PeneHne skcriepuMEHTAIBHBIX 33/1a4 Ha Paclio3HaBaHUE U MOJIydeHUE COSIMHEHUH METaJlIOB.

e TEMA 2. HEMETAJIJIbI (284acoB)



Hewmerammsl: aToMBI ¥ TIpocThIe BemecTBa. Bo3ayx, Kucioposa. O3oH. O0mas XxapakTeprcTHKa HEMETAJUIOB: TIOJI0XKeHHe B [leproindeckoi CHCTEME XUMUIECKUX 3JIeMeHTOB 1.
. MenzeneeBa, 0cOOEHHOCTH CTPOCHHUS aTOMOB, JIEKTPOOTpHLATEIbHOCTH (D0) Kak Mepa «HeMeTaJUTMYHOCTIY, psia D0. Kpucrammmueckoe cTpoeHre HEMETaIOB —
MIPOCTHIX BelecTB. Atorponus. @usnueckue cBoicTBa HeMeTaloB. OTHOCUTEIBHOCTD MOHATUHN «METall» U «HEMETalD).
Bonopon. [Tonoxxenue Bogoposa B Ilepruonuueckoii cucreme xumuueckux 3nemMenTos JI. . Menneneesa. CTpoeHue aroma U MOneKyJisl. GU3HuecKue U XUMUUECKUE CBOICTBa
BOJIOPOJIa, €T0 NOJIY4YEHUE U IPUMEHEHUE.
OO0mas xapakrepucTHKa rajoreHos. I'asorensl. Ilosyuenue rajorenos. CtpoeHue atoMoB. [IpocTsie BelliecTBa 1 OCHOBHBIE CO€AMHEHHS aJIOTEHOB, X CBOICTBA.
Kparkue cBenenus o xiope, Opome, prope u fioge. bruomorndeckoe 3HaUeHHE W IPUMEHEHHE TAIOTEHOB U MX COSAWHCHHH.
Kucaopoa. Cepa. CtpoeHne aTtoma, aluIoTpOIINs, CBOIICTBa U IpIMeHeHHe pomondeckoii ceprl. Cepa u ee coenuHenus. Oxcunsl cepsl (IV) u (VI), nx monydeHune, cBoMcTBa U
npumeHeHne. CepHast KHCIIOTa B €€ COJM, UX IPUMEHEHNE B HAPOIHOM X03stiicTBe. OKHCINTENbHBIE CBOIICTBA CEPHOM KUCIOTHL. [IpOM3BOACTBO CEPHOI KHUCIIOTHI.
A3o0T. CTpoeHHe aToMa 1 MOJIEKYJIbI, CBOHCTBA IPOCTOTO BEIeCTBA. AMMHUAK, CTPOSHHE, CBOMCTBA, TOJTydeHNe U TpuMeHeHne. Conn aMMOHHUS, X CBOICTBA U IPUMEHEHHE.
Kucnoponasie coequaenus azota. Oxcunbt azota (II) u (IV). A3zotHas kucnora. OKHCIUTEIRHBIE CBOWCTBA a30THOM KHCIOTH M mprMeHeHne. CoJi a30THOI KUCIOTHI,
HUTPATHl U HUTPUTBI, IPOOJIeMa UX COAEPIKAHUS B CEIbCKOXO3SIMCTBEHHOM MPOIYKIUH. A30THBIC YA0OpEHHUSI.
®ocop u ero coequnenusi. CTpoeHue aToMa, alFIOTPOITHsL, CBOiicTBa Oesoro u kpacHoro ¢ocdopa, ux npumeHenne. OCHOBHBIE coequHeHHsT: okcu Gocdopa (V) u
oprodocdopnas kuciora, pocharel. DochopHsie y100peHUSL.
Yraepoa. CtpoeHue aToma, aJulOTPOIHs, CBOWCTBa MoanuKanuii, npuMeHenue. Kucinopoansie coearHenust yriepoaa: okcunast yraepozaa (1) u (IV), ux coiicta n
MIPUMECHCHHUC. Kap60HaTI)I: KaJIbIIUT, COAa, MOoTall, UX 3HAYCHUE B IPUPOAC U JKU3HU YCJIOBCKA.
Kpemunii u ero coenunenusi. CtpoeHme aToMa, KpUCTAUTHICCKAN KPEMHHUH, ero cBoiicTBa U npuMeHeHne. Oxcun kpemuus (IV), ero mpupomnsie pasHOBUAHOCTHA. CHITHKATHI.
3HaueHUE COEAMHEHUIM KPEMHUS B KHUBOU U HEXXUBOU npupojie. [IoHATHE O CHIIMKATHON MPOMBILUIEHHOCTH.
JemoncTpanmuu. OOpa3ubl TaTOreHOB — MPOCTHIX BELIECTB. B3anMoieicTBIE TaIOTEHOB ¢ HATPUEM, C IIOMHHNEM. BrITecHeHHE XTI0poM Opoma niu #ojia U3 pacTBOPOB MX
coneil. BzanmozeiicTBre cepsl ¢ MeTaIIaMH, BOJOPOIOM M KHCIOPOAOM. B3anMoieicTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meablo. [lornomenue yriaem
pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTaHoBIeHHE Meau U3 ee okcua yrineM. OOpasibl NpUPOJHBIX COSIMHEHUH XJIopa, cepbl, (ocdopa, yrinepoaa, kpeMHus. OOpasibl
BaXKHEUIIMX IS HAPOIHOTO XO3SHUCTBA CYIb(aToB,
HHUTPATOB, KapOOHaTOB, (hocaros. OOpasLbl CTEKNIA, KEPAMUKH, IIEMEHTA.
JladopaTopubie onbIThI. 20. [ToydeHnne u pacro3HaBanue Bojiopoaa. 21. MccnegoBanue MOBEpXHOCTHOTO HATSKEHUSI BOJIbL. 22. PacTBopeHHe nepMaHraHaTa Kaius Win
MEIHOTO Kymopoca Boje. 23. ['uapatanus 00e3BokeHHOT0 cynbdarta meau (I1). 24. M3rorosieHre TMIICOBOTO oTnevYarka. 25. O3HaKOMIICHUE ¢ KOJUICKITHEH OBITOBBIX
¢GbuibTpoB. 26. O3HAKOMIIEHHE ¢ COCTABOM MHUHEpaIbHOH BObI. 27. KaduecTBeHHAs peakius Ha rajnoreHua-nonsl. 28. [lomyuenue u pacrno3HaBanue kucioposa. 29. Fopenue
cepbl Ha Bo3myxe u B kuciopoe. 30. CBolicTBa pa30aBIeHHOM cepHOM KUCIOTHL. 3 1. M3y4ueHue cBoiicTB ammuaka. 32. Pacro3naBanue coneit ammonus. 33.CBoticTBa
pa30aBIeHHON a30THOM KHCIOTHL. 34. B3anmoeiicTBHe KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI ¢ Mepio. 35. ['operne gocdopa Ha Bo3myxe u B Kuciopone. 36.
PacnoznaBanue ocdaros. 37. 'operune yris B kucnopoze. 38. [lomydeHne yroapHOM KHCIOTH U H3y4deHHe ee cBOUCTB. 39. Ilepexon kapOoHATOB B THApOKapOoHATHL. 40.
Pasnoxenne ruapokapbonara Hatpus. 41. [lomydeHre KpeMHEBOW KUCIIOTHI M U3yYEHHE €€ CBOICTB.
IIpakTHyecknepadoTsl. 1. Pemenne skcnepruMeHTaNbHBIX 331a4 1o TeMe «[loarpynmna ranoreHosy. 2. Pemenune skcriepuMeHTaNbHBIX 3a1a4 1o teMme «[loarpymnma
KHcIopoaax.3.Pemenne skcriepuMeHTaIbHBIX 3a1a4 1o Teme «[loarpynmna a3oray. 4. Pemenne sxciepuMeHTanbHBIX 3a1a4 1o TeMe «[loarpymma yrinepoga» 5.ITomygenue,
coOupaHue U pacrio3HaBaHKE T'a30B.

e TEMA 3. OGOBIIEHUE 3HAHUW 11O XUMHUHU 3A KYPC OCHOBHOM HIKOJIBI (10 yacos)
ITepuoanueckuii 3aK0H ¥ epUOINYECKas cucTeMa XUMHUYecKux 35eMeHToB /. . Menpaeneea. @usnyeckuii cMbICT OPSAJIKOBOTO HOMEpa 3JI€MEHTa, HOMEPOB Ieproia U
TpynIibI. 3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB DJICMEHTOB M UX COQJII/IHGHI/Iﬁ B II€pUOAax U rpyr1imax B CBETEC HpeHCTaBHeHI/Iﬁ O CTPOCHHHU aTOMOB DJICMCHTOB. 3HaueHune
Iepronuueckoro 3akoHa.
Bupbl XuMHUECKHX CBSI3€H M THITBI KPUCTAJUTMUECKHUX PELIETOK. B3aMOCBS3b CTPOCHNUS U CBOHCTB BEIIECTB.



Krnaccnukarus XUMHYECKIX peakIiii Mo pa3InIHbIM IIPU3HAKaM (JUCIIO U COCTAB PEarHpyIOMINX M 00pa3yIONIIXCs BEIIECTR; HAIMYHE TPAHHUIIBI pa3ena ¢a3; TeIUIOBOH

3(1)(1)€KT; H3MEHEHHE CTCIICHEH OKHMCIICHUS ATOMOB; UCIIOJIb30BAHUEC KAaTaJIU3aTOPa; HAIIPpABJICHUEC HpOTeKaHI/IH).
BzaumocBs3b CTpOCHUA U CBOICTB BCHICCTB. CKOpOCTL XHUMHUYCCKUX peaKuHﬁ n (l)aKTOpI)I, BJIMAOIIUEC Ha HEC. O6paTI/IMOCTI> XHUMHYCCKUX peaKuHﬁ U CIIOCOOBI CMCHICHUA

XUMHUYECCKOI'0O paBHOBCCHUS.
HpOCTLIe M CJI0KHBIC BelleCcTBA. MeTalllbl M HeMeTallbl. I eHeTuueckue pAAbI METAJJIa, HEMETAaJlJIa U MEPEXOJHOr0 METal1a. OKCI/IZ[H 1 TUAPOKCUIBI (OCHOBaHI/IH, KHUCJIOTHI,
aM(l)OTepHI:Ie FI/IJJpOKCI/II[I)I), COJ'II/I, X COCTaB, KJ'IaCCI/I(l)I/IKaHI/IH n O6HII/I€ XUMHYECKHE CBOMCTBA B CBETE TCOpUU 3J'IeKTpOJ'IPITPI‘-IeCKOI71 JUCCoMalviu.

No Pazpgen, Tembl KonnuecTBo uyacoB
Pabowas mporpamma B Tom umncie:
o KJ1accam
8xmacc 9xmace
JlabopatopHsie [IpakTuueckue KonTpoabHbie
OTIBITHI paboTHI paboTHI

1. Bsenenue 5 2 1
2. ATOMBI XUMHUYECKUX 3JIEMEHTOB 9 3 1
3. IIpocThic BemecTBa 6 2 1
4, CoennHeHNsI XUMHUYECKNAX DJIEMEHTOB 14 8 1
5. M3MeHeHusI, TPOUCXOISIINE C BEIICCTBAMHU 14 2 2
6. PactBopenne. PactBopsl. CBOMCTBa pacTBOPOB 20 18 1 1

3JICKTPOJIMTOB.
7. Beenenne. O0mmas xapakTepuCcTHKa XUMHUIECKUX 6 2

3JIEMEHTOB U XUMUYecKuX peakuuil. [lepuoauueckuil

3aKOH U MIEPUOTUIECKAs CHCTEMa XUMIICCKIX

anemenToB JI.11. Menneneera
8. Meraiisl 18 17 1 1
9. HemeTansl 26 22 5 1
10. O06o01IeHre 3HaHUK IO XMMUH 32 KypC OCHOBHOM 18 1

IITKOJTBI

HToro
68 68 35 10 7

1.Coodepoicanue obpazosanus, nepeuerb 1a00PAMOPHBIX ONBIMOE, MPEOOBAHUSL K NOO20MOBKe YUaAWUXCsl N0 NPeoMemy 8 NOTHOM 00beMe COBNAOarom ¢ NPUMEPHOU A8MopPCKol

npoSPAMMON NO NpeoMemy.
2. Ilepeyens npakmuueckux pabom u pesepeHoe epemsi pachpeoeieHo no 8cel NPoepamme 6 COOMBEMCmMaEUU ¢ memMamu ypokd

3. TemaTnyeckoe IJIAHMPOBAHHE

n/n

Pasznen KoJj-Bo

qyacoB

TEMbI

KoJa-Bo OCHOBHBIE€ BUJBI A€ATEJILHOCTH
o0yuarommxcsi

qyacoB

OcHoBHBIE
HanpaBJIeHUsA
BOCIIMTATEJbHOM




AEATCIbHOCTH

8 kmace
Bsenenue [Mpeamer xumun. [ToHATHE O XUMUYECKOM 3JIeMeHTe U (OpMax ero JIMYHOCTHBIE: ITarpuoTuueckoe
CYILIIECTBOBaHHUS 1.MotuBanys Ha y4eHUe IpeaMeTy BOCIIUTaHUE,
[MpakTryeckas padora Ne 1 XUMHUS 3KOJIOTUYECKOE
«[IpaBuna T.b. npu padote B xumnueckoM kabunete. [Ipruémsl 2.Pa3BuBaTh 4yBCTBO T'OPJOCTH 32 BOCIIUTaHUE, TPYIOBOE
oOpareHus ¢ 1a00paTOPHBEIM 000PYIOBAHUEM U HATPEBATEILHBIMU POCCHIICKYI0 XUMHUYECKYIO HAYKY BOCIIMTaHHE,
mpudopaMmy. 3.HpaBCcTBEHHO-THYECKOE OIICHUBAHHUE TpakIaHCKOE
Ipespamienus BemecTB. OTINYHE XAMAYCCKUX PEAKIH OT KOMMVYHUKATHUBHBIE: BOCIHTaHUE
(bU3MYECKUX ABJIEHUNA. POJIb XMMUH B )KU3HH YEIOBEKA 1. IInanupoBaHue mpaKTU4eCcKoi pabore
Xumudeckas CAMBOJIMKA. XUMU4eckrue Gopmyinbl. OTHOCHTENbHAS IO IpEaAMETY
aTOMHAsl ¥ MOJIEKYJISIPHBIE MACCHI. 2.Paspemenne KOH(IUKTa
[lepnoguueckas cucreMa XUMUYeCKUX 31eMeHToB 1.1 3.YnpasieHue NOBEACHUEM TIAPTHEPA
MeHeneesa. INHO3HABATEJIbHBIE:
1.®opMupoBaHue O3HABATENLHOM 11ETTH
e  CHUMBOJBI XUMHYECKHUX
3JIEMEHTOB
e Xumuueckue GopMyIIbl
e TepMuHsl
e  AHanu3 U CUHTE3
PETYJATHBHBIE:
1.Ilenenonaranue U MjaHUPOBAHUE
ATOMBI XUMHUYECKUX OcHOBHBIE CBEICHUS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX SJIED: JIMYHOCTHBIE: [MaTtpuoTuueckoe
3JIEMEHTOB IIPOTOHBI, HEHTPOHBI 1.®opmupoBaTh y yyanuxcs yae0Ho- BOCIIUTaHHE,
Onextponsl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB MTO3HABATEJILHBINA HHTEPEC K HOBOMY 3KOJIOTHYECKOE
XHUMHUYECKHX 3J€MEHTOB MaJIbIX IEPHOJIOB. yueOHOMY MaTepuaity ¥ criocodam BOCIIUTaHHE, TPYIOBOE
[lepronnyeckas cucTeMa XMMUYECKUX 3JIEMEHTOB pelIeHns HOBOM YaCTHOM 3a1a4u BOCIHTaHME,
JLV.MeHjiesieeBa U CTPOEHHE ATOMOB. KOMMVYHUKATUBHBIE: rpa)IaHCKOE
M3MeHeHHe YncIia 2JICKTPOHOB Ha BHEIIHEM YICKTPOHHOM YPOBHE 1. ®opmysnpoBaTh COOCTBEHHOE MHEHNE BOCIUTaHUE
aToMa XMMHUYECKOTo dieMeHTa. [ToHsTHe 00 NOHHOH CBSI3H. 1 ITO3HIINIO; TomyJispu3anus
B3anMopeiicTBre aTOMOB 2JIEMEHTOB-HEMETAIIOB MEXKAY COO0il. 2.YuuThIBATh Pa3HbIC MHCHHS M MHTEPECH | HAyYHBIX 3HAHWH Cpen
KoBaneHTHasl HenoJisipHasi XUMUYECKasi CBSI3b. 1 000CHOBBIBATH COOCTBEHHYIO IIO3HIIHIO; Aeteit

OIeKTpoOoTpUIaTeNbHOCTE. KoBasieHTHAs MONApHAS CBA3b.

B3aumoelicTBre aTOMOB METAJIOB MEXy cO00W 00pa3oBaHue
METAJUIMICCKUX KPUCTAILIOB. [IOHATHE 0 METAIUTMYECKON CBSI3H.

O606IIIGHI/I€ TEMBIL: « ATOMBI XUMHUYCCKHUX 3JIEMESHTOBY

Konrponbnas padora Ne 1
«ATOMBI XUMHYECKHX IJIEMEHTOBY»

ITIO3HABATEJILHBIE:

1. Mcnonb30BaTh 3HAKOBO-CUMBOJIMYECKHAE
CPEICTBa, B TOM YHUCIIC MOJICIH U CXEMBI
IUTSL PEIICHUS 3a/1a4;

PET'VJIITUBHELIE:

1.CaMoCTOSTENBLHO aIEKBATHO OIEHUBATD
HpaBI/IHBHOCTB BBIIIOJIHCHUA )IeﬁCTBPIH nu
BHOCHTH HGO6X0}II/IMBIC KOppeKTI/IBLI B
HCIIOJIHEHHUE, KaK 10 X0y €ro




pcain3annu, TaK 1 B KOHIIE

JICHCTBHS.

IIpocTrie BemecTBa 6 [omoxeHne MEeTaIOB U HEMETAIIJIOB B IIEPHOAMICCKON CHCTEME. 1 JIMYHOCTHBIE: [MaTpuoTmaeckoe
Baxxneiimme npocThie BemecTBa — MeTaiuisl. O0mue Gpusmaeckue 1.®opMupOBATH YCTOWIHUBEIN yIeOHO- BOCIIHTaHHE,
CBOHCTBa. MO3HABATEJILHOTO HHTEPEC K HOBBIM 9KOJIOTUIECKOE
Baxneiinie npocThie BEIIECTBA — HEMETAUIBL. AJUIOTPOIHBIE 1 00ImuM criocobam penIeHus 3aaaq BOCIIMTaHHE, TPYLOBOE
MoauduKaMy Kuciopoaa, hocdopa u 0JIoBa. KOMMVYHUKATHUBHBIE: BOCITUTAHHE,
Uucno ABoraapo. KonnuectBo BemectBa. Monb. MosisipHas macca 1 1.ApryMeHTHPOBaTh CBOIO MO3HLUIO U TpaXaaHCKOE
BEIIECTBA. KOOPAUHHUPOBATH €€ C TO3UIUSIMU BOCIIUTaHHE
MomnsipHBIN 006EM Ta3000pa3HBIX BEIIECTB. 1 MapTHEPOB B COTPYIHUYCCTBC IIpU NOMYyJIIpU3alNAg

BBIpAabOTKE OOIIEro peleHns B Hay4HBIX 3HAaHUH cpeau
Pacuérsl ¢ MCNONIB30BaHNEM MOHITUH «KOJINYECTBO BEIIECTBAY, 1 COBMECTHO# JIeSTETBHOCTL JleTeit, pusnueckoe
«MOJISIpHAsI Maccay, KMOJISIPHBIH 00bEM», YHCIO ABOTaIPO» [MO3HABATEJILHBIE: BOCIIATAHHE K
KonrponbHas pabora Ne 2 1 1.OpueHTHpOBATHCS Ha pa3HOOOpasne ¢dbopMupoBanue
«IIpocTeie BemECTBA) croco0oB pemeHns 3a1a4 KyJNBTYPBI 3J0POBbS

2.YcraHaBauBaTh NPUYHHHO-

CIJIC/ICTBEHHBIE CBSI3H;

PETYJIATHBHBIE:

1.BHOCUTE HEOOXOIMMbIE KOPPEKTHBEI B

JIEHCTBUE TOCIIE €r0 3aBEpLICHUS Ha

OCHOBE €T0 OLICHKH U y4eTa XapakTepa

CIENAaHHBIX OLIHOOK;

CoeanHeHus 14 Crenens okucienus. CoctaBieHue GopMys1 ONHAPHBIX 1 JIMYHOCTHBIE: [TarpuoTuyeckoe

XAMHUYECKUX coemuHeHui. OO0Mi cnoco0 UX Ha3bIBAHHS. 1.Pa3BuTHE BHYTpEHHEU MO3UIIUU BOCIIUTaHUE,

3JIEMEHTOB IIKOJBHHUKA Ha YPOBHE MOJIOKHUTEIHHOTO 3KOJIOTHYECKOE
BunapHble coeMHEHHS METAJUIOB M HEMETANJIOB 1 OTHOILLIEHHMS K MIKOJIE, IOHUMAHUS BOCIIHTaHUE, TPYI0BOE

— HEOOXOANMOCTH YUEHUsI, BBIPAXKEHHOTO B BOCITUTaHHE,

OcHoBaHMs, X cOCTaB U Ha3BaHMs. [IpencraBureny meaodeii. 1 NpeobIaIaHIH YIeOHO-TI03HABATETHBIX TPk IAHCKOE
[NonsiTve 00 MHAMKATOPAX U KaueCTBEHHBIX PEaKIUsX. MOTHBOB H TIPE/TOYTEHHH COLHMATBHOTO BOCHHTAHNE
Kucnotsl, nx cocra u Ha3BaHus. Kinaccudukanms KUCIIOT. 1 CI0CO6A OIIEHKH 3HAHMIL, TOMyIspH3aLHs
Conu kKaKk IPOU3BOJIHBIE KUCIIOT ¥ OCHOBAaHUH, MX COCTaB 1 1 2 .d)oPanovBaHHe BEIPAKCHHON . HayqHBIX SHAHUH CPCIH
Ha3Banns. [pe/ICTABHTEINH COMeil. yCTOIUMBOH y4eOHO-TI03HaBaTEIbHON Jereit, pusndyeckoe
AMopdHBIE ¥ KPUCTAIITMYECKNE BEIIeCTBA. THUITBI 1 MOTHBAIIH yHCHHA. BOCITHTAHIC I
KPHCTAITHYECKHX PEIIETOK. KOMMVYHUKATHUBHBIE: (dbopmupoBanue
O06001eHne 3HaHUH 0 KIacCH()UKAINU CI0XKHBIX BEIECTB. 1 1.CosepuencrBoBath ymenue KYJETYpRI 3/0pOBLA

JIOTOBAPHUBATHCS M MPUXOIUTH K O0IIEMY
Yuctele BemecTBa 1 cMecr. CBOMCTBA YMCTHIX BEILIECTB M CMECEH. 1 PELICHHIO B COBMECTHOMU J€SITEIbHOCTH;

- 2.Pa3BuBaTh yMeHHE NPOAYKTUBHO

MaccoBasi 1 00bEMHAs T0JTH KOMIIOHEHTA B CMECH. 1 paspelaTh KOH(IMKTBI Ha OCHOBE y4eTa
MaccoBas u 00BEMHAS T0JIM KOMIIOHEHTa B CMECH. 1 MHTEPECOB U MO3HLHH BCeX ero

Y4aCTHHUKOB;
Pacu€thl, CBSI3aHHBIE C UCITOIB30BAHUEM TTOHITHS «I0JIS. 1 IIO3HABATEJIbHBIE:

- 1.®opMupoBaTH YMEHHE IPOBOIUTH

PacuéTsl, CBSI3aHHBIE C MCTIOIB30BAHUEM HOHATHS «JIOJS. 1

CpaBHCHUEC U KJ'IaCCI/I(bI/IKaHI/IIO 10




O6061eHne TeMBI: «COeqUHEHNS XUMHUYECKUX DIIEMEHTOBY

Kontponsnas padora Ne 3
«CoenHeHHS! XUMHYECKUX JICMEHTOB)

3aJJaHHBIM KPUTEPHSIM;

2.DOpMHUPOBATH Y YUALIHXCS
[IpEeICTaBICHUE O HOMEHKIIATYpe
HEOPraHUYECKUX COECANHEHUN;
PEI'YJIATHBHBIE:

1.®opMupOBaTH YMEHHE YUUTHIBATD
BBIJIETICHHBIC YUUTEIEM OPUEHTHPHI
JICHCTBUS B HOBOM Y4eOHOM MaTrepuale B
COTPYIHUYECTBE C YUUTEIIEM;

2. [InanupoBaTh CBOU ACHCTBUS B
COOTBETCTBMH C IIOCTABJICHHOM 3aqaucii 1
YCTIOBUSIMHU €€ PeaIM3alllii.

Wsmenenus, 14 dusnyeckue IBICHAS B XUMUH. JJMYHOCTHBIE:
TIPOHCXOISIIHE C SIBneHns, CBSI3aHHBIC C U3MEHEHNEM COCTABa BELIECTBA — 1.OpueHTanyus Ha MOHUMAHUE IPUYUH IMarpuornueckoe
BEIIECTBAMHU XMMHUYECKHE PEaKIUH. ycriexa B y4eOHOH esTeTbHOCTH; BOCIIUTaHHE,
3aKOH COXpaHEHHsI MACChI BEMIECTB. XMMHUUCCKHUE YPABHEHUS. 2. Y4eOHO-TI03HABaTENbHBIN HHTEPEC K 9KOJIOTHIECKOE
~ HOBOMY yueOHOMY MaTepHaly | criocodaM | BOCIHTAHUE, TPYAOBOE
XI/IMI/I‘IECKI/IG ypaBHeHus. CocTaBieHNE ypaBHEHUH XUMHIECKUX pellIeHHs HOBOH YaCTHO 3a1a4H; BOCIIHTAHHC,
PCaKInH. KOMMVYHUKATHBHBIE: rpax/IaHCKoe
PacueTsl N0 XUMHYIECKUM ypaBHEHHSM. 1.DOpMHUPOBATE YMEHHE: BOCIITAHHE
Pellenye 3a1a4 Ha HAXOXkK/IEHHE KOIMYECTBA BEILECTBA, MACChl U * CTPOUTH NOHATHBIC UL HApTHEPA Moy IpU3aLis
06BeMa TPOTYKTa PEAKIIUH 110 KOMHUECTBY, MACCE HITH 00BeMy BBICKa3bIBAHUS, YUUTHIBAIOIINE, YTO HayHBIX 3HaHHUIT cpenn
HCXOIHOTO BEIECTBa. MapTHep 3HaeT U BUIUT, a YTO HET; JerTeit, pusndeckoe
PacdeTs! ¢ NCIIOTIB30BAHUEM MTOHATHUS «IOJISD». * 3a]1aBaTh BOIPOCHI; BOCIIUTaHHUE U
* KOHTPOJIUPOBATH JCUCTBHUS ITApPTHEPA; ¢dbopMupoBanue
IIpaxTrnueckas pabora Ne2 INO3HABATEJIbHBIE: KYJbTYPBI 3J0pPOBbS
«IIpuroroBneHue pacTBOpa caxapa U pacieT ero MacCOBOM J0JIN B ®DopMHPOBaTh YMEHHE:!
pacTBope» * OCYIIECTBIISITh aHAIN3 OOBEKTOB C
Peaxiun pasnoxxenus. [Ipencrapnenne o CKOPOCTH XUMHUYECKUX BBIJICJICHUEM CYIECTBEHHBIX U
peaxmmii. Katanusatopsl. @epMeHTHI. HECYIECTBEHHBIX IPU3HAKOB;
Peaxiun coenunenns. Karanurudeckre u HeKaTaTUTHYECKHE ¢ OCYHCCTBIIATE CHHTE3 KaK COCTaBJICHUEC
peakuun. O6paTUMBble 1 HEOOPATHMBbIE PEaKIINH. LIEJIOr0 U3 YacTeH;
PEI'VJIATHBHBIE:
Peaxuuu 3amenenus. Psj akTUBHOCTH METaJUIOB.
DopMUPOBAHNE YMEHHUS:
Peakuuu oomena. Peakninn HefiTpanu3auu. Y CIOBHUS POTEKAHUS 1.0cyImecTBIsATS, UTOTOBBIN U MOIIATOBBIN
peaximii 0OMeHa B pacTBOPAXx JI0 KOHIIA. KOHTPOJb 10 PE3yJIbTATY;
Tunel XUMUUYECKHUX PEaKLMNA HA IIPUMEPE CBOMCTB BOJBI. 2. AZleKBaTHO BOCIIPMHUMATD OLIEHKY
YUUTENs;
TlpakTuyeckas padora Ne3 3. Paznuyars cocod U pe3ysbTar
«IIpru3HaKy XUMUYECKUX pPEAKLIUI» neffcTBHS
O6006uierne TeMbl: «3MeHeHns, MPONCXOISIINE C BEIIECTBAMIY
PactBopenue. 20 [TonsaTne 06 IEKTPONUTHIECKON IUCCOIMANINHN. DIIEKTPOIUTH 1 JIMYHOCTHBIE: ITatpuoTuueckoe
PactBopsl. CBoiicTBa HEANEKTPOINThL. CHIIbHBIC U CJIa0BIe DJICKTPOJIUTHI. 1.Pa3BuBaTh CIOCOOHOCTH K CAMOOIIEHKE BOCIIMTaHUE,
pacTBOpoB Ha OCHOBE KPUTEPHUS YCHECITHOCTH 9KOJIOTHYECKOE




AIEKTPOJIUTOB

y4eOHOU e TENbHOCTH;

BOCIIMTaHUE, TPYIOBOE

- KOMMYHUKATHUBHBIE: BOCITUTAHWE,
OCHOBHBIE TIOJIOKEHHUS Teopfm 3JIEKTPOIUTUYECKON TUCCOLMALIMY. 1 1. DOPMHPOBATE yMeHHe TPAKIAHCKOE
Honnsle ypaBHEeHHUS peakiuid. Peakiim oOMeHa, HIynie 10 KOHIA. 1 HCTIONB30BaTh PeUb /s PETYIALIH CBOETO BOCIIHTAHME
HonHbIe ypaBHEHUS pPEaKIUiA. 1 IeHCTBHS, TIONYIAPU3AIHIS
Knaccudukanus HOHOB U MX CBOKCTBA. 1 2.AJIeKBaTHO UCTIOIH30BATh PEUCBEIC Hay4HbIX 3HaHUU Cperu
KI/ICJ‘IOTLI, ux KJ'IaCCI/I(i)I/IKaIlI/Iﬂ. MOJ‘IeKyJ‘IHpHI)Ie 1 UOHHBIC 1 CpeAcTBa Ajs peUICHHUs pa3IuYHbIX ZleTefI, (bngnqec[(oe
YPABHCHHS PEaKLHil KHCIIOT. KOMMYHMKATUBHEBIX 3aJ1a4, CTPOUTh BOCIIMTAHUEC U
OcHoBanus, MX KIaccupuKanus. J(ucconuanys OCHOBaHHM B HX 1 MOHOJIOTMYECKOC BhICKA3bIBAHUE, BIAICTh (dopmupoBanue
cBoiictBa B cBeTe TOJL. JTUAIIOTHYECKOM (hOpMOii pedn KYJIbTYPBI 310POBbS
O6o006meHne cBeieHn 00 OKCHIaxX, UX KIaCCH()UKALIUHN U 1 IIO3HABATEJILHBIE:
CBOWCTBAX. 1.®opMupoBaHUE YMEHHUS: OCYIIECTBIISATE
I'enernueckue psaapl METAINIOB U HEMETAJIOB. CpaBHEHHE U KITacCUPHUKAINIO, BEIOMpast
TpakTuueckas pabora Nod KPHTEPHH A1 yka3aHHBIX JIOTHIECKHX
«Pelenne 9KCIEPUMEHTATLHBIX 33129, Orepalny; CTPOUTB JIOTHIECKOS
0606menue Tembl: «PacTsopsl. CBoiicTBa PacTBOPOB 1 paccyxCHHC
IEKTPOIHTOBY PET'YJIATUBHBIE:
Kontponbras pabota Ne 4 1 1.Pa3BuBaTh yMEHHE CaMOCTOSATEIBHO
«PactBopsl. CBOMCTBA pacTBOPOB AJIEKTPOJIUTOBY a/ICKBATHO OLCHMBATE NMPABHILHOCTE
OmnpeneneHne CTETICHEH OKUCICHHS AJIS 3JIEMEHTOB, 00pa3yIOINX 1 BBITIOMHCHI ICHCTEHA H BHOCHTE
BEIIECTBA PAAIHYHEIX KIACCOB. HEOOX0ANMbIE KOPPEKTUBBI B UCIIOJHEHHE,
Peakmun monHoro oomena u OBP. Okucnurens u 1 KAK IO XORY €r0 peausaliti, Tak 1 B
KOHIIE ACHUCTBHSL.
BOCCTaHOBMTEJIb, OKUCIEHUE ¥ BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHUH OKHCIUTEIBHO — BOCCTAHOBUTEIbHBIX 1
peaxImii METOIOM 3JIEKTPOHHOTO OaaHca.
CBolCTBa IPOCTBIX BELLECTB- METAJUIOB U HEMETAJUIOB KUCJIOT U 1
cousieit B ceete OBP.
CBolCTBa IPOCTHIX BELLECTB- METAJUIOB U HEMETAJUIOB KUCJIOT U 1
coneii B ceete OBP.
006001eHne TemMbl: «OKHCIUTENLHO — BOCCTAHOBHUTEIILHBIC 1
peaKIm»
VToroBbIe ypOKH 2
9 xknace
Beenenne. O6mas XapakTepHucTHKa XUMHUIECKOTO AJIEMEHTA TI0 €T0 TIOJIOKEHHUIO B 2 JIMYHOCTHBIE: [MaTproTudeckoe
XapaKTepUCTHKA MIEPUOTNIECKON CUCTEME 1.®opmupoBaTh y yyamuxcs yaeOHo- BOCIIMTaHHE,
XAMHUYECKUX . . Menneneena. [I03HABATEJIbHBIM UHTEPEC K HOBOMY 3KOJIOTUYECKOE
JJIEMEHTOB H y4eOHOMY MaTepHaiy U crocodam BOCTIUTaHNE, TPYIOBOE
XUMHUYECKHUX PEaKIIM. pelleHys HOBOM YacTHOM 3afauu BOCIIUTaHHUE,
[lepuoauueckas KOMMYHUKATHUBHBIE: rpakIaHCKO€e
cucrtema u 1. ®opmynrpoBaTh COOCTBEHHOE MHEHHE BOCIIUTaHUE
MEPUOIUIECKUI 3aKOH U TO3ULHIO; TOMYJISIpU3aLHs

JI.1. MenneneeBa

2.Y4uuTeIBaTh Pa3HbIC MHCHUSA U UHTCPECHL

HAY4YHBbIX 3HAHUI cpeaun




XapaKTepI/ICTI/IKa XUMHYCCKOTO DJIEMCHTA 110 KHUCJIOTHO-OCHOBHBIM

1 000CHOBBIBATh COOCTBEHHYIO ITO3HUITHIO;

neTet, huzmaeckoe

CBOHMCTBaM 00pa3yeMbIX UM COCTUHEHHM. [NO3HABATEJILHBIE: BOCITUTaHHUE U
['eneTrIuecKue psIbl METAJUIOB I HEMETAJIIOB. 3HAUCHUE 2 Hcnonp3oBaTh  3HAKOBO-CHMBOIIMYECKUE ¢dopmupoBaHuEe
Ilepunoguueckoro 3akona /1. 1. Menneneesa CpEICTBA, B TOM 4YMCJIE MOJICIU U CXEMBI KYJbTYpPBI 3I0pPOBbS

JUTA pelIeHuUs 3a/1a4;

PET'VJIATHBHBIE:

1.CaMocCTOSITENBHO aIEKBAaTHO OLICHUBATh

MIPAaBUIBHOCTD BBINOJIHEHUS JEUCTBUS U

BHOCHTBH HEOOXOJIUMBIE KOPPEKTHBEI B

UCTIOJIHEHHE KaK MO X0y ero peaau3aliy,

TaK U B KOHIIEe JeiicTBuS.

Meranmnsl 18 [Tonoxenue metanos B [lepuoanyeckoit cucreme . 1. Men- 1 JIMYHOCTHBIE: [TarpuoTuyeckoe
neneeBa. O0mue GuU3NIECKre CBOMCTBA METANIOB 1.OpueHTanys Ha MOHUMaHHUE IPUIHH BOCIIUTaHHE,
CrutaBel 1 ycriexa B yd4eOHOH esTeTbHOCTH; 9KOJIOTHIECKOE
XUMUUECKUE CBONCTBA METAIIOB. 2 2. Y4eOHO-TI03HABATEIFHBIA HHTEPEC K BOCIIHTaHUE, TPYI0BOE
Psi aKTHBHOCTH METAJIJIOB. HOBOMY y4eOHOMY MaTepHaly Hu criocodam BOCIIHTaHHE,
MeTayisl B pUpoJie, O0IIHe CITOCOOBI MOJYYCHUS METAJIOB. 1 peleHns HOBOM YaCTHOM 3a/1a4H; TpaxxaaHCKOC
O01ue MOHATHS O KOPPO3UH METAIIIOB 1 KOMMYHUKATHUBHBIE: BOCIIMTAHUE

1.®opMupOBaTH YMEHHUE:! HOIyJIIPU3ALIUSA
[lenoumpie MeTanmbL. 1 * CTPOUTH MOHATHBIE JUIA IAPTHEPa Hay4HBIX 3HAHWUHN Cpeu
COCMMHCHNS EOYHbIX MCTAIIIOB 1 BBICKa3bIBAHUS, UUTHIBAIOIIUE, YTO neTeit
MapTHep 3HaeT ¥ BUIUT, a YTO HET;
O01mas xapakTEepUCTHKA PIIEMEHTOB TIaBHOH moArpymis! || 1 * 33]1aBaTh BOMPOCHI;
TPYIIIBL. * KOHTPOJIUPOBATh ACUCTBUS NIaPTHEPA,
Baxxneilimme coeqMHEHNS MIET0OYHO3EMENBHBIX METAIIJIOB. 1 HOSHABATEJIbHBIE:
®dopMHPOBaTH YMCHHE:
AmroMuHHAN 1 * OCYIIECTBIISTH aHAIN3 OOBEKTOB C
BBIJICIICHUEM CYIIIECTBEHHBIX U
CoenuHenus amoMuHms 1 HECYIIECTBECHHBIX TIPU3HAKOB;
XKerneso, ero crpoenue, GU3NIECKHE U XAMUYECKHE CBOMCTBA. 1 * OCYIICCTBIIATE CHHTES Kak COCTABJICHHUC
L[EJIOTO U3 YacTel;
I'enermueckue psaael xenesa (I1) u sxenesa (I1I). Baxxnelimue conn 1 PEI'VJISTHUBHBIE:
Kesesa. DopMUPOBAHUE YMEHHUS:
TipaxTracckas pabora Nel. 2 1.0cymecTBIATh HTOTOBBIN U MOIIATOBBIN
Perrenne skcneprMeHTaIbHBIX 337jad Ha PaclO3HABaHUE U KOHTPOIIb TIO pe3y IbTaTy;
MTOJTyYeHHUE COSANHEHUH METAJUIOB. 2. AZICKBATHO BOCIPHHHMATE OLICHKY
YUUTEIS;
O06001IeHre M CHCTEMAaTH3aIMsI 3HAHUH 110 TeMe «MeTayltb» 1 3. Paznuuatk crioco0 u pe3yabTaT
JeiicTBus
KonTponbHast padota Nel. 1
Mertauisl
Hemeranmnst 26 Hemerannsl: aToMsl U ipocTsle BemecTsa. Bo3nyx. Kucnopon. 1 JIMYHOCTHBIE: IMaTpuoruueckoe
O30H. 1.0OpueHTanys Ha NOHUMaHUE IPUYHH BOCIIHTaHHE,
ycriexa B yueOHOH NesTebHOCTH; JKOJIOTUYECKOE
Bonopon. 1

2. Y4eOHO-TI03HABATEIBHBIN HHTEPEC K

BOCIIUTaHHE, TPYIOBOE




lanmoreHsi. 1 HOBOMY y4eOHOMY MaTepHaiy U Criocodam BOCITUTAHHE,
m 6ora No 2. P 1 pelIeHNs] HOBOM YacTHOM 3aJauu; TPAXKIAHCKOE
akTHaeckas padbora Ne 2. Permenune skcriepuMeHTaIbHBIX 33034
p P p a KOMMYHUKATHUBHBbIE: BOCIIHTAHHE
o Teme «lloArpymia rajJoreHoBy. .
1.®opMupoOBaTH YMECHHE:! TIOTTYJIIPH3ALIAS
[lonyuenue ramoreHoB. buongoruueckoe 3Ha4eHNE U IPUMEHEHNE 1 ¢ CTPOUTH MOHATHBIC JUIS TApTHEPA Hay4YHBIX 3HAHHH Cpeau
TAJIOTEHOB U UX COe,HPIHCHI/Iﬁ. BBICKA3bIBaHUSA, YIYUTBIBAIOIIUE, YTO Z[CTefI, (1)I/I3I/I'1ICCK0€
MapTHep 3HaeT ¥ BUJUT, a YTO HET; BOCIIUTAHUE U
Kucnopoz. 1 R .
3aJaBaTh BONPOCHI; (dopmupoBanue
Cepa ¥ €€ COe/MHEHNS 1 * KOHTPOJUPOBATh ACUCTBUS MAPTHEPA; KYJBTYPBI 37I0POBbS
HO3HABATEJIbHBIE:
Cepnas xuciiora. OKHCIUTEIbHBIE CBOMCTBA CEPHOI KUCIIOTEI. 2 dopMHPOBATH YMCHHE:
* OCYIIECTBIIAITh aHAIN3 OOBEKTOB C
[Ipaktraeckas padora Ne 3. Pemenne skcriepuMeHTaIBHBIX 33124 1
BBIJICIICHUEM CYIIIECTBEHHBIX U
o Teme «lloarpymia Kucropomay. )
HECYIIECTBCHHBIX TIPU3HAKOB,
A30T 1 * OCYIIECCTBIIATH CHHTE3 KaK COCTaBIICHHUE
LEJIOTO U3 YacTe;
AMMHAK. 1| PELYJIATUBHBIE:
CoOIH AMMOHMSL 1 DOpMUPOBAHNE YMEHHUS: 3 )
1.0Ocy11ecTBIsATS UTOTOBBIN U MOIIArOBBIN
KucnoposaHslie coequHEeHUs a30Ta 1 KOHTPOJIb 110 pe3yibTary;
— — 2. AneKkBaTHO BOCIIPUHUMATh OLIEHKY
AzoTHas Kucyiota u ee conu. OKUCIUTeIbHbIE CBOMCTBA a30THON 2 .
YUUTEIIS;
KHCIOTBL. 3. PaznuuaTh croco® u pe3ynbTaT
docdop u ero coequHEHNUS. 2 ACUCTBHA
[pakTtraeckas padora Ne 4. Pemenne 3KcriepuMEHTAIBHBIX 3324 1
o teme «[loarpymma aszoray.
VYraepon. 1
KucnoponHsie coeImHEHUS yTIepoIa. 1
Kpemuuii u ero coenunenus 1
[paktrdeckas padora Ne 5. Pemenne 3kcriepuMeHTaIBHBIX 3324 1
o teme «[loarpymma yriepoma
[MpakTryeckas padora Ne 6. [Toyuenne, cobupanue u 1
pacrno3HaBaHHUe ra3oB.
O0001IeHAE ¥ CHCTeMAaTH3aIsI 3HAHUH 1Mo TeMe «HeMeTaisly. 1
KonrponbHas pabora Ne2. Hemerasuist 1
O06o01enne 3HaHUH 18 Ilepuoanueckuii 3aK0H ¥ NEPUOIUYECKAS] CUCTEMA XUMUUECKUX 1 JIMYHOCTHBIE: [TarpuoTnyeckoe
110 XMMHH 32 KypcC anemenToB JI. 1. Menieneena. 1.MoTuBaIis Ha YYCHUE TPEIMETY BOCIIUTAaHUE,
OCHOBHOM IITKOJIBI XUMUS JKOJIOTUYECKOE
Ou3HYECKUI CMBICI MOPSAKOBOTO HOMEPA AJIEMEHTa, HOMEPOB 1 2. Pa3BuBaTh 4yBCTBO FOPJIOCTH 3a BOCIIHTaHKE, TPYI0BOC
MIEPHOJIA M TPYIIIIBL. POCCUIICKYI0 XUMUUECKYHO HAYKY BOCIIHTaHHE,
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