Pa0douasi nporpamMma 1mo XuMuu
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THosachnumenvnas 3anucka.

1.1 Pabouasa npozpamma no npeomemy «Xumus 8-9» 011 0CHOBHOU WIKOIbI COCMABIEHA 8 COOMEENCMEUU C MPeDOAHUAMU
Deoepanvrozo I'ocyoapcmeennozo 00pazoeamenbHO20 CMaAHOAPmMa 00uie2o 00pa3o06anus.
3a ocnogy paboueil npocpammel 63ama padouas npozpamma Kypca xumuu 01a 8-9 kKnaccoe odueodpazosamenvHvIX
yupesicoenuii, onyoaukoeannaa uzoamenvcmeom «llpoceewenuen ¢ 2019 200y (Coopnuk npozpamm xKypca xumuu H.H. I'apa k
yueonukam xumuu aemopoe I'.E.Pyozumuca, @.I'.@envomana oaa 8,9 knaccoe «Illpoceewernuern 20192).
Ilpenooasanue xumuu ¢ 8-9 knaccax 6azupyemcsa Ha UCNONB30GAHUU YUEOHBIX NOCOOUIL

- I'.E. Pyosumuc, @.I. @®enrvoman Xumusn 8 knacc. M. «llpoceewenuern 20172.
- I.E. Pyozsumuc, @.I. @envoman Xumusa 9 knacc. M. «Illpoceewienuern 2017..

ConepxaHue MporpaMMbl UMEET OCOOEHHOCTU, OOYCIIOBJIEHHBIE, BO-TIEPBBIX, 3aJjadyaMU Pa3BUTHUSA, OOYUYECHUS] U BOCHUTAHUS
y4aluxcsi, COIMaIbHBIMU TPEOOBAHUSIMHU K YPOBHIO Pa3BUTHS UX JTUYHOCTHBIX U MO3HABATENIBHBIX KAa4€CTB; BO-BTOPBIX, MPEAMETHBIM
coJiepKaHUEM CUCTEMBI OCHOBHOTO OOIIEro 00pa3oBaHMs; B-TPEThHUX, ICUXOJOTUYECKUMH BO3PACTHBIMUA OCOOCHHOCTSIMU yUaIITUXCSl.

1.2 Lenu ooyuenusn c yuemom cneyuduku yueoHozo npeomema

OcHOBHBIC ueiu N3yudCHUsA XUMHUHN HAIIPABJICHDI:

o Ha 0cBoeHUe 8adCHeuux 3Hanuti 00 OCHOBHBIX IMOHATHAX M 3aKOHAX XUMHUH, XUMUYECKON CMBOJIHKC;

o Ha 061adeHue yMeHusMu HaOJI0IaTh XUMHUCCKHE SIBICHHUS, MPOBOJAMTh XUMHUYECKHH SKCICPUMEHT, MPOU3BOIMUTH
pacyeThl Ha OCHOBE XMMHUYECKUX (POPMYJI BEIIECTB U YPAaBHEHUH XUMHUYCCKUX PCAKIIUN;

o Ha paszsumue TIO3HABATEIBHBIX HWHTEPECOB M HHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B MpoIecce MPOBEACHHS
XUMHUYECKOTO DKCIIEPUMEHTa, CaMOCTOSTEIIBHOIO NPUOOpPETEHHs 3HAHUNH B COOTBETCTBUHM C BO3HHUKAIOIIMMH >KHM3HCHHBIMH
MOTPEOHOCTIMU;

o Ha e6ocnumaHue OTHOIICHWS K XHMHHA KaKk K OJHOMY U3 KOMIIOHCHTOB ©CTECTBO3HAHUS M JJIEMEHTY

00111e4eI0BEYECKON KyIbTYpHI;



L Ha npumeHerue noiy4eHHvlx 3HaHuu u ymeHud JJIA 0e30ITacCHOTO MCHOJIb30BaHUS BCUICCTB U MAaTCpUAJIOB B 6BITy,
CEJIBbCKOM XO3SMCTBE U Ha IMPOU3BOACTBC, PCHICHUA IMPAKTHUYCCKUX 3a/la4 B HOBCGHHGBHOﬁ JKU3HHU, IIPCAYIIPCKIACHUS HBHGHI/Iﬁ,
HaHOCAIIHUX BPCH 3J0POBBIO YCJIOBCKA K OKPYXKAIOIICC CPCIC.

1.3  3aoauu ooyuenus.

OnHOlt W3 BaXHEHIIMX 3aJ4a4 OCHOBHOTO 0O0IIero oOpa3oBaHUsS SBISETCS TOJATOTOBKA OOYYAIOIIMUXCS K OCO3BHAHHOMY W
OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO M MPOQeCCHOHATBHOTO MyTH. O0yJaronmecs J0KHbI HAYYHThCS CAMOCTOSTEITFHO CTAaBUTh LIEIH
U ONpEACIATh IMYyTH WX JOCTHOKECHUS, WCIOJIb30BaTh NMPUOOPETEHHBIM B IIKOJEC OMBIT B PEAbHOW JKHU3HM, 3a paMKaMH Yy4eOHOTO
nporiecca.

XUMUS KaK YIeOHBIN MPeMET BHOCUT CYIIICCTBCHHBIN BKJIAJ B BOCIIUTAHUE M Pa3BUTHE 00YYAOIINXCS; OHA IPU3BAaHA BOOPYKHUTh
WX OCHOBAMH XHMHYCCKHMX 3HAaHWUH, HEOOXOJMMBIX JUIS ITOBCEJIHCBHOH JKH3HH, 3aJIOKATh (YHJIAMEHT JUIS JajdbHECHIIEro
COBEPIICHCTBOBAHUS ITHX 3HAHWUH, a TAaKXKe CIIOCOOCTBOBATH OE30MACHOMY TIOBEJCHHIO B OKpPYXKAWOIMIEH cpeae U OepekHOMY
OTHOIIICHWIO K Hed. Pa3BuTHE TO3HABATEIbHBIX HMHTEPECOB B IPOIECCE CAMOCTOSTEIBLHOTO MPUOOPETCHUS XMMHUYCCKHUX 3HAHUH U
WCIIOJIb30BaHUE PA3JIMIHBIX HCTOYHUKOB HH(OPMAIIUHU, B TOM YHCJIC KOMITBIOTCPHBIX.

Bocrniutanne yOeXJICHHOCTH B TO3UTHUBHOW DPOJM XWMHH B JKH3HH COBPEMEHHOTO OOIIECTBAa, HEOOXOJAMMOCTH XHUMHYCCKH
IPaMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYKAIOIICH Cpe/e.

14 Obwan xapakmepucmuka yueo6H020 npeomema.

B conepxanny 1aHHOrO Kypca IIpeACTaBICHbl OCHOBOIIOJIATAIOIINE TEOPETUUECKUE CBEAEHHUS 10 XUMHH, BKIIIOYAIOINE U3yYEHUE
COCTaBa U CTPOEHHUs BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHMS, UCCIECAOBAHUE 3aKOHOMEPHOCTEH XMMHUUYECKUX IIPEBPALCHUN U
MyTEN yIPABIEHNS MU B LEIAAX MTOJYYEHHUS BELIECTB, MATEPUAIIOB, SHEPTUU.

CopepxkaHue ydyeOHOro mpeaMera BKIIOYAeT CBEICHUS O HEOPraHMYECKHX BEILIECTBAaX, UX CTPOEHUU M CBOMCTBAaX, a TaKXKe
XUMHUYECKUX TpoLeccax, NPOTEKAIIMX B OKpyxatoieM Mupe. Hanbonee crnokHble 371€MEHThI COAEpKaHus 00IIero oopa3oBaHus 1Mo
XUMHUHU, TaKWe, KaK OCHOBBI OpPraHMYECKOM M MPOMBIIUICHHOM XWUMHUHU, TI€PEeHECeHbl B MporpamMmy cpeaHei (TOJIHOM)
00111600pa30BaTEIHLHOM MIKOJIBI.

TeopeTHyecKkyr0 OCHOBY M3y4YEHHSI HEOPTaHMYECKOW XMMHUHU COCTABISET ATOMHO-MOJIEKYJIIPHOE YYEHHE, IEPUOJAUYECKAN 3aKOH
J.1. MenneneeBa ¢ KpaTKMMU CBEICHUSMHU O CTPOCHUHU aTOMOB, BUJIaX XUMUYECKOU CBS3H, 3aKOHOMEPHOCTSX MPOTEKaHUU XUMUYECKUX
peaKuuil.

B u3yuenun xypca 3HauuTelbHAsA POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO MPAKTHUECKUX U JIa0OPATOPHBIX
paboT 1 OMHMCAHUIO UX PE3YJIbTATOB; COOIIOCHUIO HOPM U MPaBUJI MOBEACHUS B XUMHUUECKHX JTa00paTOPHUSIX.



1.5 Oéwaa xapakmepucmuka yuedono2o npouecca:
OcHoeHble mexHono2uu o0yuenusn:

[Iporpamma kypca «XuMHU» MNOCTPOCHA HA OCHOBE CIHUPAIBHOM MOJEIW, MPEAYyCMAaTPUBAIOUICH ITOCTENIEHHOE DPa3BUTHE WU
yrayOJaeHue TEOPETUYECKUX MPEICTABICHUNA TP JINHEWHOM 03HAKOMJICHUHU C IMIUPUUYECKUM MaTEpHAIOM

TecTbl, caMOCTOSITENIbHBIE pa00Ta, KOHTPOJIbHBIE PAOOTHI, YCTHBINM OMPOC, 3alIUTa TIPOEKTA.

[Ipeobnamaronumu popMaMu TEKyIIero KOHTpods YVY][  SBISIOTCS CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE PaOOThI, paziuyHbIC
TecToBble (popMbI KOHTpoOJIA. [IpoMexkyTouHas aTTecTalusi MPOBOAUTCS COMIACHO JIOKAJIBLHOMY aKTy 00pa3oBaTEIbHOTO YUPEKICHUS B
(dhopMe KOHTPOJIBHBIX padOT, 3a4ETHBINA YPOK — B (hOpME TECTUPOBAHUS — B KOHIIE TO/Ia.

Copepskanue mporpaMMbl HOCUT pa3BUBAIONIMI XapakTep. Jljis opraHuzanuu mporecca oOy4eHHs HCIOJIb3YIOTCS OCHOBHBIE
TEXHOJOTUU OOYYEHHUS: JMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTHUU, WHTEPAKTHUBHBIE TEXHOJOTHUM, HCCIEI0BATEIbCKUE METOIbI,
MPOEKTHBIE METO/Ibl, UTPOBBIE TEXHOJIOTUHU, KEUC METO/.

Jlozuueckue cesazu npedmema «Xumus) ¢ ocmaibHbiMU npedmemamu yll86H020 niaana:

B nporpamMme yuuThIBaeTCs peaau3aius MesKIpeaAMeTHBIX CBA3el ¢ KypcoM (uszuku (7 kiacc) u 6uosoruu (6-7 Kiiaccel), rae
JaeTcs 3HAKOMCTBO C CTPOCHHEM aTOMa, XUMHUYECKON OpraHu3anreil KJISTKU U MpoieccaMi 0OMeHa BEIIeCTB.

[ImannpoBaHNe BKIIIOUAET peaTM3aIi0 MEXIPEIMETHBIX CBS3CH XUMHUH C Kypcamu: GU3MKH, OMONOTHH, Teorpaduu, SKOJIOTHU
B COOTBETCTBYIOIIMX TEMax YpPOKOB B 8 — 9 Kiacce.

JKO0JIOT U ¢puszuka omnosiorust reorpagus




XemodoOusi, xeMopuus Crpoenue aroma XuMuUecKass — OpraHu3anus KJIETKU MecropoxaeHus IIOJIE3HBIX
Pemenune  rmoGanbHBIX | (PO, DIIEKTPOHBI) (opranuveckue BEIIIECTBA, MHHEpPAJIbI, | UICKOMAEMbIX MUPA, PETUOHA, CTPAHBI;

pPETHOHABHBIX, JIOKQJIbHBIX Baxueiiue KJIETYaTKa); OOMEH BEIIECTB; KaTaJIN3 VYcnoBus cpenbl; MOYBbI

npo0em; 0€30TXOHBIC | OTKPHITUS B (PU3HKE, YeJIOBEK U OKpYJKaroIllas cpefa; AtMmocdepa, runpocdepa;

TEXHOJIOTHH; OXpaHa ONEeKTPOHHBIH, ¢dorocunTe3 MuHepanbHOE U OPraHUYECKOE

aTMocdepsl, ruapochepsl, | aTOMHO-CHUIIOBOM CBIPhE;

IIOYBBbI, XUMHUYCCKUC | MUKPOCKOIIBI; ﬂI[epHBII;'I Xumuueckas

3arpsA3HCHUA PE€aKTOD, IMPOMBIIIJIICHHOCTDb

Cuiibl B mpupojie (MeTaimyprus,
He(drenepepaboTKa, mepepaboTKka rasa,
Yy, TUAPOMETAILTYPIUs,
IMPOU3BOJACTBO MHUHCPAJIBbHBIX
yJ100peHuil, MAIIMHOCTPOEHUE)
1.6 Oobocnosanue evioopa YMK, na ocnoee Kkomopozo éedemca npenooasanue npeomema « Xumusy

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM «O0 0OpazoBanuu B PD» 0CHOBHOI 3a7aueil SBIISIETCS: OCYIIECTBICHHE
[[eJICHANIPABJICHHOTO MPoIlecca BOCIUTAHUS U 00yueHus rpaxkaad P@ B nHTepecax ydamuxcs U uX poauTesnei, o0IecTBa, Tocy1apcTBa,
COTIPOBOXAAIOIIETOCS JOCTHKEHHEM 00YyUarOIIMMHCS YCTAHOBJICHHBIX TPEeOOBaHUH (peiepaIbHOr0 KOMIIOHEHTA roCyapCTBEHHOTO
oOpaszoBarenbHOro crangapra. O0ecneyeHrue eJMHCTBA 00pa30BaTEIbHOIO IPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX
o0pa3oBaTeNbHBIX MMPOTpaMM HAYAJIBHOTO 00I11eT0, OCHOBHOTO OOIIETO, CpeiHero (MmoJIHOro) oOpazoBanus. B mensx peanuszanuu
nanHou 3amaun OV BeIOpaHa JiJis COCTaBlIeHUs paboyelt mporpaMMbl aBTOpCKasi porpaMma Kypca XUMuu it 8-9 kinaccoB
oOmeoOpazoBarenbHbix yupexaenuii / H.H. I'apa — M.: Ilpoceemenue, 2015. Jlannas nporpamma umeet rpu¢ «CooTBETCTBYET
(benepaibHOMy KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHIapTay, COCTaBJIeHa HA OCHOBAHUHU MPUMEPHBIX nporpaMM. [IpenonaBanue
OCYIIIECTBJISICTCS B CIICIIUATU3UPOBAHHOM KaOMHETE XUMHUH.

1.7 Onucanue mecma yueonozo npeomema «Xumus) 6 yueOHOM niaHe

OcobeHHOCTH cofep)aHusl Kypca «XUMUS» SBISIOTCS TJIABHOW MPUYMHOM TOTO, YTO B Y4EOHOM IUIAHE OTOT MPEAMET IMOSBISICTCS
MOCTICTHAM B DSy ©CTECTBEHHO-HAYYHBIX ITUCIUIUINH, TIOCKOJBKY JIJIi €r0 OCBOSHHUS IIKOJBHUKH JOJDKHBI 00JIaaTh HE TOJIBKO
OTIPENICTICHHBIM 3aIacoM TMPEIBAPUTEIILHBIX €CTECTBEHHO-HAYYHBIX 3HAHWH, HO M JOCTATOYHO XOPOIIO PAa3BUTHIM a0CTPaKTHBIM
MBIIIJICHUEM.




B cooTBeTcTBHY ¢ y4eOHBIM IJIAaHOM Ha M3y4€HHE XMMHHU 110 0a3uCHOMY yueOHOMY Mi1aHy B 9 kiacce — 2 yaca B HeAelnto (68
4acoB).
1.8 Onucanue yennocmmnuix opueHmupog cooepricanus yueoHo20 npeomema « Xumusny

JIJiss CO3HATENLHOTO OCBOCHHSI IMpenMeTa «XHWMHUS» B IIKOJBHBIA KypC BKIIOYCHBI 00s3aTeIbHBIE KOMIIOHEHTHI COJEpIKaHUs
COBPEMEHHOTO0 XMMHUYECKOT0 00pa3oBaHUS:
1) xumuueckue snanusi (TEOPETHUECKUE, METOJOJOTHUCCKUE, MPUKIAIHBIC, OMUCATEIbHBIC — SI3BIK HAayKH, aKCHOJIOTHYECKHUE,
HUCTOPUYECKHE H JIP.);
2) paznuunvle ymenus, Hagviku (00MEydeOHbBIE U CIICITU(DUICCKUE 0 XUMHUH );
3) yennocmuwvle omuouwenuss (K XUMUM, )KU3HU, IPAPO/IE, 0OPA30BAHUIO U T. 11.);
4) onvim npoOyKmueHoU dessmelbHOCmY PA3HOTO XapaKTepa, 00eCIeUnBaIONIHA Pa3BUTHE MOTHBOB, HHTEIUIEKTA, CIIOCOOHOCTEH K
camMopealn3alyy U APYTUX CBOMCTB JIMYHOCTU YUCHUKA;
5) knouesvie u yuebHo-xuMu1ecKue KOMnemeHyuu.
B kauectBe yennocmuuvlx opuenmupos XuMUYECKOT0 00pa30BaHus BBICTYIAIOT 00BEKTHI, H3yUYaeMbl€ B KYpCe XUMUH, K KOTOPHIM
y oOyuaromuxcsi (GopMHpPYETCsi IIEHHOCTHOE OoTHOoIeHue. [Ipu 3TOM Benyllyro poJib UTPAIOT MO3HABaTEIbHBIE IEHHOCTH, TaK Kak
JAHHBIA y4eOHBIN MpeIMeT BXOIUT B TPYIIY MPEAMETOB MO3HABATEILHOIO IMKJA, TJIABHAS 1EJIh KOTOPBIX 3aKIII0YaeTCs B U3yYEHUU
TIPUPOJIBI.
OCHOBY no3HasamenbHblX YeHHOCmell COCTABIISIIOT HAyYHbIE 3HaHMSI, HAyYHbIE METOAbI Mo3HaHus. [lo3HaBaTeNbHBIC IICHHOCTHBIE
opueHTanuu, GopMUpyeMbIE B TIPOIIECCE U3YUCHUSI XUMHUH, POSIBIISIOTCS B IPU3HAHUU:
®[[CHHOCTH HAyYHOT'O 3HAHMSI, €T0 MPAKTHUYECKON 3HAYMMOCTHU, JJOCTOBEPHOCTH;
® [ICHHOCTH XMMHUYCCKUX METOJIOB UCCIICIOBAHMS )KUBOU U HEXKUBOU TIPUPOJIBI.
Pa3BuTHe mo3HaBaTENbHBIX IIEHHOCTHBIX OPUEHTAIINNA COAEPKaHUS Kypca XUMHUH TIO3BOJISIET CPOPMUPOBATH:
®  YBOKHUTEIHLHOE OTHOIICHHE K CO3UAATEIILHON, TBOPUECKON JCATEIHHOCTH;
® [OHUMAaHHE HEOOXOIMMOCTH 3J0POBOTO 00pa3a KU3HH;
® MOTPeOHOCTH B 6€3yCIOBHOM BBITIOJHEHUH MTPABIII OE30MMACHOTO MCTIOIH30BAaHUS BEIIECTB B TOBCEIHEBHOM JKU3HH,
®  CO3HATENBHBIN BBIOOp OyayIIel mpodeccuoHaIbHON 1eATeIHbHOCTH.
Kypc xumuu o6:1agaet BO3MOKHOCTAMHU JUIsl POPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMell, OCHOBY KOTOPBIX COCTAaBJISIIOT MPOIIeCC
oO1eHus1, TpaMoTHast peub. KOMMyHUKATHBHBIC IIEHHOCTHBIE OPUEHTAIIUN Kypca CIIOCOOCTBYIOT:
o MPaBUILHOMY UCITOJIB30BAHUI0 XUMUYECKONW TEPMUHOJIOTUN Y CUMBOJIUKY;
o Pa3BHUTHUIO MOTPEOHOCTH BECTH TUAJIOT, BHICIYIIIMBATh MHEHHE ONMOHEHTA, y4aCTBOBATh B IUCKYCCHUU;
Pa3BHUTHIO YMEHHS OTKPBITO BBIPAXKATh U QpTyMEHTHPOBAHO OTCTAaMBATh CBOIO TOUKY 3PEHHUSI.



1.9  Pezynvmamul oceoenun yuednozo npeomema « Xumusy.
W3yyeHne XWMHHM B OCHOBHOW WIKOJIE JA€T BO3MOKHOCTBH JIOCTUYb CIEAYIOIIMX PE3yJIbTaTOB B HANPABJICHUH JHYHOCTHOIO
pa3BUTHSL:

1. BOCIIUTAHUE POCCUMCKON TI'PaKJAHCKOM MIEHTHYHOCTH: MaTPUOTU3MA, JHOOBU M YBaKEHHIO K OTedecTBy, 4yBCTBa
rOpAOCTH 3a cBOXO Po/iMHY, 32 pOCCHHCKYI0 XUMHYECKYIO HAYKY;

2. (opMHUpPOBAaHKE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKH W
OOLIECTBEHHOM MPAKTHUKH, & TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOTOOOPa3ui0 COBPEMEHHOIO MHPA;

3. (OopMHUPOBAHWE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTM M CIIOCOOHOCTM K CaMOpa3BUTUIO U
caM000pa30BaHUIO0 Ha OCHOBE MOTHUBALIMU K OOYYEHHIO ¥ TO3HAHUIO, BEIOOPY MpoduibHOro oOpa3zoBaHusi Ha OCHOBE HH(OpMaLuu
O CYIIECTBYIOUIMX MpO(eccusx U JUYHBIX NPO(ECCHOHATBHBIX MNPEANOYTEHHUM, OCO3HAHHOMY MOCTPOEHUIO WHIAMBUAYAIbHON
00pa3oBaTeNbHON TPAEKTOPUU C YUYETOM YCTOMYHMBBIX TO3HABATEIbHBIX HHTEPECOB;

4, (dbopMHpOBaHHE KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B 00pa3oBaTEIbHOM, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX AESATEIbHOCTH;

S. dbopMHpOBaHWE TMOHHMMAHMS LEHHOCTH 3JI0pOBOrO0 M 0e3omacHOro oOpas3a KU3HM, YCBOCHHE IPAaBUII
MHJUBUYAJIbHOTO U KOJUIEKTUBHOIO O€30MAacHOr0 MOBEIECHUS B YPE3BBIUAWHBIX CUTYyalUsX, YIPOXKAIOIIUX >KU3HU U 310POBBIO
JIIOICH;

6. (dbopMHpOBaHKE TTO3HABATEIBHON U MH(POPMALIMOHHON KYJIbTYpbI, B TOM YUCJIE Pa3BUTHE HABBIKOB CAMOCTOSATEIbHOM
paboThl ¢ y4eOHBIMU TMOCOOMSIMHU, KHHUTAMH, TOCTYIHBIMA HHCTPYMEHTAaMH M TEXHHYECKUMH CpEACTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTHUH;

7. (dbopMHpOBaHKE OCHOB SKOJOTMUYECKOI0 CO3HAHUSI HA OCHOBE MPU3HAHMSI LICHHOCTH >KU3HH BO BCEX €€ MPOSABICHUSIX U
HEO0OXOIMMOCTH OTBETCTBEHHOT'0, OEPEKHOTO OTHOILLIEHUS K OKpPY>KaroIlel cpefe;

8. pa3BUTHE TOTOBHOCTH K PEIIECHUIO TBOPYECKUX 3aJlay, YMEHHs HaxXOJUTh aJEKBAaTHbIE CIIOCOOBI MOBEIEHUS U
B3aMMOJICHCTBHS C MapTHEPAMU BO BpeMsl yueOHON U BHEYUYEOHOM JIeATEIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYaIUU
U OINEpaTUBHO NMPUHUMATh OTBETCTBEHHbBIC DPEIICHHS B PA3IUYHBIX MPOAYKTHUBHBIX BUJAX JEATEIbHOCTH (ydueOHash MOUCKOBO-
UCCIIeI0BaTeNbCKas, KIyOHas, TPOEKTHAs!, KPYKKOBAs U T. 11. )

MeranpeaMeTHbIMH pe3yJbTaTaMU OCBOCHHSI OCHOBHOM 00Opa3oBaTENbHOM MpPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs

ABJISFOTCS:
1. OBJIaJICHUE HAaBBIKAMU CAMOCTOSITEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUM, OpraHU3alud Y4eOHOU JesITeIbHOCTH,
IIOMCKA CPELCTB €€ OCYIIECTBIICHU;
2. YMEHHE IUIAHUPOBATH ITyTH JOCTMIKEHHUs LIEJIEM HAa OCHOBE CaMOCTOATENIBHOIO aHajav3a YCIOBHM M CPEACTB HX

JOCTUKEHUSI, BBIACNIATH aJbTEPHATUBHBIE CIIOCOOBI JOCTIDKEHUS LEIHM M BBIOMpaTh HambOoiee 3PQPEKTUBHBIN CHOCOO,
OCYIIECTBIISITh TIO3HABATENIbHYIO pe(IECKCHIO B OTHOIICHUH JEHCTBHIM M0 PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 3aa4.



3. yMEHHE TMOHUMAaTh TMpPOOJeMy, CTaBUTh BOMNPOCHI, BBIJBUIaTh TUIOTE3Yy, JaBaTh OIPEACICHUE MOHATHSIM,
KJaccu(uIupoBaTh, CTPYKTYPHPOBATh MaTepHas, IPOBOIUTH JKCIIEPUMEHTHI, apPTyYMEHTHPOBATh COOCTBEHHYIO TIO3UIIHIO,
(GhOpMyITHPOBATH BBIBOJIBI M 3aKITIOUCHUS;

4, YMEHHE COOTHOCHUThH CBOM JICUCTBUS C IJIAHUPYEMBIMU PE3yJibTaTaMU, OCYLIECTBIISITh KOHTPOJb CBOEH ESITEIbHOCTH
B TIpollecce JOCTHUKEHUS pe3yibTaTa, ONPEAeNATh CHOCOOBI JEHCTBUU B paMKax MPEUIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTHUPOBATH CBOM JAECHCTBHS B COOTBETCTBUM C U3MEHSIONICICS CUTYallUEH;

S. dbopMHpOBaHUE M PA3BUTHE KOMIETEHTHOCTH B 0O0JIACTU MCHOJB30BAHHUS WHCTPYMEHTOB M TEXHUYECKUX CPENICTB
UH()OPMAITMOHHBIX TEXHOJOTUN (KOMIBIOTEPOB M MPOrPAMMHOT0O OOECIeUeHHs) KaK WHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHUS
KOMMYHUKATHUBHBIX U TTO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JCUCTBUM;

6. YMEHHE CO3[aBaTh, IPUMEHATh U NPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJEIIN U CXEMbI JJI PEIICHUsI YUYEOHBIX U
ITO3HABATEIIbHBIX 33/1a4;
7. yYMEHUE U3BJIEKATh UH(OPMAIUIO U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAsi CPEJCTBA MAaCCOBOM MH(POPMALIMH, KOMIIAKT-

JUCKH y4eOHOro Ha3zHadyeHus, pecypcbl MHTepHeTa), CBOOOJHO MOJb30BATHCA CHPABOYHON JUTEPATYpOid, B TOM YHCIE U Ha
AIIEKTPOHHBIX HOCUTENSIX, COOJII0IaTh HOPMbI MH(POPMALIMOHHOW U30MPATETbHOCTH, 3TUKH;

8. YMEHHE Ha MPAKTUKE MOJIb30BaThCSI OCHOBHBIMU JIOTHUYECKUMH ITPUEMAMH, METOJaMU HAOIIOJICHHUSI, MOICIIMPOBAHMUS,
00BSICHEHUSI, peLlIEHUsI MPOOIEM, TPOTHOZUPOBAHUS U JP.;
Q. YMEHHE OPTaHU30BHIBATH CBOIO JKM3Hb B COOTBETCTBHUM C MPEACTABICHUSIMU O 3I0POBOM 00pa3e >KU3HM, MpaBax U

00S13aHHOCTSIX TPaKJIaHWHA, IEHHOCTSIX OBITHSI, KyJbTYpPhl U COIIMAIBHOTO B3aUMOJICHCTBUS;

10. yMmeHwue BBIMOJIHATH TO3HABATEIBHBIC M MPAKTHYECKUE 3aJ]aHuUsl, B TOM YHCJIE MPOEKTHEHIE;

11. yMmeHHe CaMOCTOSITEIbHO M apryMEHTUPOBAHHO OIIGHUBATh CBOW JIEUCTBHS W JICUCTBHUS OJHOKJIACCHUKOB,
COJIepKATEIbHO OOOCHOBBIBASI MPABWIBHOCTh WJIM OIIMOOYHOCTH pe3yjbTaTa M croco0a JeHCTBUSA, aJIeKBATHO OIICHUBATh
00BEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTHUECKOTO WJIH MPEIO0JIaraeMoT0 pacxojia peCypCcoB Ha PEIICHHUE 3a/1auH, a TAKKe CBOU
BO3MO>KHOCTH B JOCTH>KCHUU LETU ONPEACIICHHOM CII0KHOCTH;

12. ymeHnue pabotath B rpynme — 3p(PEeKTUBHO COTPYAHUYATH U B3aUMO/ICHCTBOBATh HA OCHOBE KOOPIMHAIINH PA3TUIHBIX
MO3UIMK TIPpU BBIPAOOTKE OOIIETr0 peEIieHus B COBMECTHOM JEATENIbHOCTH; CJyIIaTh TMapTHepa, (QopMyaupoBaTh W
apryMEHTHPOBaTh CBO€ MHEHHE, KOPPEKTHO OTCTAaWBaTh CBOKO MO3UIIMIO W KOOPAMHUPOBATH €€ C MO3UIMU MAPTHEPOB, B TOM
YHUCJIe B CUTYallUd CTOJIKHOBEHUSI HHTEPECOB; IIPOJIYKTUBHO pa3peiiaTh KOH(PJIMKTHI Ha OCHOBE yueTa HHTEPECOB U MO3UIINI BCEX
€ro Y4aCTHUKOB, ITOMCKA U OIEHKHU aJIbTEPHATUBHBIX CITIOCOOOB pa3pelieHust KOH(IUKTOB.

IIpeameTHbiMu pe3yiabTaTamu ocBoeHUs OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
SIBJISIFOTCSL:
1. dopmupoBaHre TNEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX TMPEACTABICHUA O BEIIECTBAX, HX TMPEBPAIMECHUAX U
MPAKTUYECKOM MPUMEHEHUU; OBJIJICHUE MOHITUNHBIM alapaToM U CHMBOJIMYECKUM SI3bIKOM XUMUHU;



2. 0CO3HaHNE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMUYECKOM HAYKH KaK 0OJACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX
MPEBpAIICHU OPTraHMYECKUX U HEOPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUHM >KUBOW U HEKUBOW MPUPOIBI; YTIyOnIeHune
Mpe/ICTaBICHUI O MaTePHAILHOM €TUHCTBE MHPA;

3. OBJIaJIcHUE OCHOBAMHM XMMHUYECKOW T'PAaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH M OOBEKTHBHO OIICHUBATH KU3HEHHBIC
CUTyalluy, CBS3aHHbIC C XMMMEW, HaBbIKAMHM O€30MACHOTO OOpalleHMs C BEIIECTBaMHU, MCIIOJIb3YEMBIMU B MOBCEAHEBHOW >KHU3HU;
YMEHHEM aHAJIW3UPOBAaTh U IUIAHUPOBATH 3KOJOTMYECKH O€30MacHOE MOBEACHHUE B LIENAX COCPEKEHUS 310pOBbS U OKPYKAIOLIEH
Cpelbl;

4. hopMupoBaHNE YMEHUN YCTAHABIMBATh CBSI3U MEXKIY peajbHO HAOMI0JaeMbIMU XUMUYECKUMU SIBICHUSMU U MIPOLIECCaMHU,
IPOUCXOSAIIUMUA B MUKPOMUPE, OOBSACHATh MPUUMHBI MHOTOOOpPa3Msl BELIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHHMSI BEILIECTB OT UX CBOMCTB;

5. mpuoOpeTeHus OMbITa UCIIOIB30BAHUS PA3IMYHBIX METOJIOB M3yUCHHUs BEIECTB; HAOIIOAEHUS 3a UX MPEBPAIICHUSIMHU TIPU
MIPOBEICHUH HECIIOKHBIX XUMHUYECKUX SKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM J1a00OPATOPHOTO 0OOPYAOBAHUS U PUOOPOB;

6. yMeHHe OKa3bIBaTh NEPBYIO MOMOIIL TPU OTPABICHHIX, OXKOTAaX M IPYTHMX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH WU
71a00paTOPHBIM 000PYAOBAHUEM;

7. oBHazieHHe npueMaMu padoThl ¢ MH(pOPMAIMENl XMMHUYECKOIO COJAEpk aHUs, MPEICTAaBIECHHON B pa3HO (opme (B BUIE
TeKcTa, popmyi, rpadukoB, TAOIUYHBIX JAHHBIX, cXeM, (poTorpaduil u ap.)

8. co3manne OCHOBHI Ui (OPMHUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIITyOJICHUIO XUMHUYECKUX 3HAHUN U BBIOOpA XMMHUH KaK
MpOoQMIBHOTO MpeaMeTa MpHU MEPexojie Ha CTyMeHb cpefaHero (MojiHoTo) olmiero obpa3oBaHus, a B JaJbHEHUIIEM M B KauyecTBE
chepsl cBoe MpoheCCHOHAIBHON JIeITEIIbHOCTH;

9. dopMupoBaHUE MPEACTABICHUHN O 3HAUEHUN XUMUYECKON HayKU B PEIIEHUN COBPEMEHHBIX HKOJIOTMYECKUX MPOOIIEM, B TOM
quClie B IPEJOTBPAILICHUN TEXHOT€HHBIX U 9KOJOTUYECKUX KaTacTpod.



2. Cooeporcanue yueonozo npeomema « Xumus)

/Pacnpedenenue cooepoicanus no knaccam/.

8 kuacc.

Pazgen 1. OcHOBHBIE MOHATHA XMMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPEACTABJIEHHMI)

[Ipenmer xumun. XuMusl KaK 4acTh €CTECTBO3HaHUs. BeniecTBa u ux cBoucrBa. UucTele BemecTBa U cMecu. MeTo bl MO3HAHUS
B XMMMWHU: HAOII0JIeHHe, SKcniepuMeHT. [Ipuemsbl 6e3omacHo paboThl ¢ 000pyI0BaHUEM U BelecTBaMu. CTpoeHue IIaMeHHU.

UYuctele BemecTBa M cMecH. CrocoObl OYMCTKHA BEIIECTB: OTCTaWBaHUE, (UIBTPOBAHWE, BBHIMIAPUBAHUE, KPUCTAIIIM3AINSA,
quCTIIUISINU. PU3NYECKUEe MW XHUMUYECKHE SBICHUA. XUMHYECKHE peakuuu. [I[pu3HakKM XUMHYECKMX pPEaKIuid W yCIOBUSA
BO3HUKHOBEHHUS U TEYCHUSI XUMUYECKUX PEAKLIUH.

ATOMBI, MOJIEKYJIbI M HOHBI. BemiecTBa MOJEKYISIpHOTO U HEMOJIEKYJspHOro crpoenus. Kpucramimueckue u amop@Hbie
BellecTBa. Kpucraiummueckue pemeTkd: HOHHAsl, aTOMHas U MoJIeKyJigpHas. [IpocTble U cliokKHBbIE BelecTBa. XUMUYECKUN AJIEMEHT.
Merannel 1 HemeTaibl. ATOMHas eauHuIa Maccbl. OTHOCUTENbHAsA aTOMHAsi Macca. fI3bIKk XUMHH. 3HAKU XUMUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTBA. XuMuueckue ¢Gopmynbl. OTHOCUTENbHAsT MOJIEKYyJsspHas Macca. KadecTBEeHHBIM u
KOJIMYECTBEHHBIN COCTaB BellecTBa. BrruuciaeHus: mo xumMudeckuMm gopmynaMm. MaccoBasi 10Jisi XMMHYECKOTO AJIEMEHTa B CJI0KHOM
BEIIECTBE.

BaneHTHOCT, XUMHMUYECKUX »3JeMeHTOB. OmnpeneneHUue BaJICHTHOCTH JJIEMEHTOB MO ¢GopMmyliaM OWHApPHBIX COCIMHEHUM.
CocrapieHue XuMU4YeCKX GopMyJ1 OMHAPHBIX COSTUHEHUM MO BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIDHOE YY€HHE. 3aKOH COXpPaHEHUsI MacChl BenlecTB. JKu3Hb u nedarenbHocTh M.B. JIoMoHOCOBa. Xumuueckue
ypaBHEHHUS. TUIIBI XUMHUYECKUX PEAKIUH.

Kucnopoxa. Haxoxnenue B ipupoje. [lonyuenue kucimopoja B 1abOpaTOpUM U MPOMBINLUICHHOCTH. DU3NYECKUE U XUMUUECKUE
cBoiicTBa kuciopona. l'openme. Oxcunpl. [Ipumenenue kucnopopa. KpyroBopor kucinopoga B mnpupoge. O30H, auioTponus
kuciopoaa. Bozayx u ero cocras. 3anmura aTMOC(PEPHOTO BO3/IyXa OT 3arpsi3HCHUN.

Bonopon. Haxoxnenue B mpupose. [lomyuenue Bogopona B 1abopaTopuu U MPOMBINIIEHHOCTH. DU3NYECKHE U XUMHUUYECKHE
cBoiicTBa Bojopoaa. Bomopoa — BocctanoBuTenb. Mepsl 0e30macHOCTH TIpH paboTe ¢ BogopoaoM. [Ipumenenue Bogopoa.

Boma. Metoabl onpenelieHrsl cocTaBa BOJIBI — aHaIu3 M cuHTe3. dusndeckue cBoiicTBa BOJbl. Boja B mpupojae u crocoObl ee
OUMCTKU. Adpanus BoJbl. XUMUYECKUE CBOMCTBA BOJbI. [Ipumenenne Boabl. Boma — pactBopuTens. PacTBOpUMOCTh BEIIECTB B BOJE.
MaccoBas 10J1s1 paCTBOPEHHOTO BELIECTBA.

KonuuectBennsie oTHOeHUs1 B xumun. KonudectBo BemectBa. Monb. MonsipHas macca. 3akoH ABorajapo. MomsipHblii 00beM
ra3oB. OTHOCHUTEIbHAS MIIOTHOCTh ra3oB. OObEMHBIE OTHOIICHUS ra30B MPU XUMHUYECKUX PEAKIIUSX.

Baxxneiiive kiacchl HEOPraHMYECKHX coequHeHud. OKcuabl: cocTaB, kinaccudukanus. OCHOBHbIE M KHUCIOTHBIE OKCHJIBI.
Homenknatypa okcuaoB. @U3nUeCKUE 1 XUMUUYECKUE CBOMCTBA, MOJIyYEHUE U IPUMEHEHUE OKCHIOB.



I'uppokcunel. Knaccuduxanus ruapokcunoB. OcHoBanusa. CocraB. Illenoun u HepacTBopuMbie ocHoBaHHs. HomeHkiaTypa.
dusnyeckue U XMMUYECKHEe CBOMCTBAa OCHOBaHMU. Peakius HedTpanuzanuu. [lonmydeHue u mpuMeHEHHE OCHOBaHHM. AMQOTEpHBIE
OKCHJIbI ¥ TUIPOKCHUJIBI.

Kucnotel. CocraB. Knaccudukamus. Homenknatypa. @u3ndeckue U XMMHUUYECKHE CBOMCTBA KUCIOT. BBITECHUTEIBHBIN psif
METaJIJIOB.

Comu. Cocras. Knaccudukanus. Homenknatypa. @usnyeckue cBoicTBa cosieil. PacTBopuMoCTh cosieil B Bojie. XUMHUYECKUE
cBoiicTBa cosielr. CiocoObl mostydueHus coiieit. [lpumenenue comeit.

['eneTnueckas CBSI3b MEXKIY OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKUX COCTUHEHHUII.

JemoncTpanuu. O3HaKOMJIEHHE ¢ 00pa3liaMy MPOCThIX U CIOKHBIX BemecTB. CrocoObl OYMCTKH BEUIECTB: KPUCTAJUIM3ALIMS,
IUCTUIUISIIMSL, XpoMmaTorpadus. OnbIThl, IOATBEPKAAIOIINE 3aKOH COXPAHEHUSI MacChl BELIECTB.

[Tonyyenue u coOupanue Kuciaopoia METOI0M BBITECHEHHUS BO3AyXa U BoJbl. Onpenenenue coctaBa Bo3ayxa. Koanexyus negpmu,
KaMeHHO20 Y2/isl U NPOOYKMO8 Ux nepepabomxiu.

[Tomyuenue Bomopoa B anmnapate Kuma, npoBepka BoJIopojia Ha YUCTOTY, TOPEHUE BOAOPOIa, COOMpaHUEe BOAOPOIa METOAOM
BBITECHEHUS BO3AYyXa U BOJBI.

Anamn3 Boasl. CHHTES BOJBI.
3HaKOMCTBO C 00pa3laMu OKCHUIOB, KACIOT, OCHOBaHUH U coieil. HeliTpanuzauus ménoun KUCIOTOW B MPUCYTCTBUU
WHJIAKATOPA.

JlabopaTopHble onbIThL. PaccMoTpeHne BEMIeCTB ¢ pa3inyHbIMU (U3HMUECKUMU CBOMCTBaMU. Pa3nenenre cMecu ¢ TOMOIIBIO
MaruuTta. [I[pumepsl puznuecknx u XUMUYECKUX sIBJICHUI. Peakiiuu, niumocTpupyroIme OCHOBHbBIE IPU3HAKU XapaKTEPHBIX PEaKIUH.
Paznoxenue ocnoBHoro kapoonata meau (I1). Peakius 3amemennst Mmenu »eine3om.

O3HakoMIIeHHE ¢ 00pa3liaMHu OKCHUJIOB.

BzaunmosericTere Bogopoaa ¢ okcuaom meau (11).

OneITHI, NOATBEPAKAAOIINE XUMAYECKHE CBOMCTBA KUCIOT, OCHOBAHMIA.

IIpakTueckue padoTbI

o [IpaBuiia TexHUKH 6€30MACHOCTH MpU paboTe B XUMUYECKOM KabuHeTe. O3HaKoMIIeHHE ¢ J1a00paTOPHBIM 000PYI0BAHUEM.
e OunCcTKAa 3arpsI3HEHHON TOBAPEHHOM COJIN.

e [Tonmyuenue u cBOMCTBA KUCI0POIA

e [lomyyeHune Bogopoaa ¥ U3y4eHUe €ro CBOMCTB.

o [IpUroTOBIICHNE PACTBOPOB COJIEU C ONIPENEIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA.

o Penienre skcnepuMeHTANIbHBIX 331a4 10 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETHMHEHUIN.

PacyerHble 3a1a4u:



Brruncnenue OTHOCUTENBHON MOJIEKYJIIPHOM MacChl BelecTBa o (opmysie. BeranciaeHne MaccoBoii JOIU 3JIEMEHTA B

XUMHUYECKOM COETMHEHHUH. Y CTAHOBJICHHE MPOCTEnIei (popMyIasl BEIecTBa 0 MacCCOBBIM JIOJISIM JIEMEHTOB.
Haxoxnenne MaccoBoi 1071 paCTBOPEHHOTO BEIIECTBA B paCTBOpE. BoIuncieHne Maccel paCTBOPEHHOTO BEIIECTBA U BOABI JIJIS
IIPUTOTOBJIEHUS PACTBOPA ONPEIEIEHHON KOHIIEHTPALUU.
OOBbEMHBIE OTHOILICHUS Fa30B MPU XUMHUECKUX PEAKIIHSIX.
Bbruncienus mo XMuMUYECKUM YPaBHEHUSIM MacChl, 00bEMa M KOJIMYECTBA BEILIECTBA OJHOTO U3 MPOAYKTOB pEaKIMH M0 Macce
MCXOJTHOTO BEIIECTBA, 00BEMY HIIM KOJUYECTBY BEIIECTBA, COACPKAILEIO ONPEIEAEHHYIO T0II0 TpUMECeH.
Paznean 2. Ilepuoguyeckunii 3aK0H M EPUOAUYECKAsi CUCTeMa XUuMn4ecKux ieMenToB JI.M. MenaeneeBa. CTpoenue
aTroMma.

[lepBble MOMBITKK KiIacCU(UKAIMU XUMHUYECKHX JJIeMEHTOB. [loHSATHE O Tpymnmax CXOJHBIX 3jeMeHTOB. EcTecTBeHHbIE
CEMENCTBA MIEIOYHBIX METAUIOB M ranoreHoB. bmaropomneie rasel. Ilepmomnueckuit 3akoH J[.M.Menneneesa. llepnoanueckas
CUCTEMa KaK €CTECTBEHHO — HayYHOE€ KJjacCHU(UKaIMs XUMMUYECKUX 3eMeHTOB. TabnuyHas (opma mpencTaBieHus KiaccuuKaiuu
XUMUYeCKuX 31emMeHToB. Ctpykrypa Tabmuibsl «llepuoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa» (KopoTkas
¢dopma): A- u b- rpynnsl, nepuoabl. GU3nUecKuil CMbICI MOPSAKOBOTO 3JIEMEHTA, HOMEpa Mepruoia, HoOMepa rpynmnsl (JIJ1s1 3JIEMEHTOB
A-rpymm).

Crtpoenue aToma: SApO U dJIEKTpoHHAs 000j04uka. COCTaB aTOMHBIX sJiep: MPOTOHBI M HEUTPOHBI. M30TOMBI. 3apsii aTOMHOTO
A]ipa, MacCOBOE YUCJIO, OTHOCUTEIbHAs aToMHas macca. CoBpeMeHHast (POpMyYIUPOBKA MOHATHS «XUMUYECKUMA SJIEMEHT.

DnexTpoHHas 000JI0YKa aToMa: MOHATHE 00 DJHEPreTUYECKOM YPOBHE (DJEKTPOHHOM CIJIOE), €ro EMKOCTH. 3arojHEHHE
AJIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB MIEPBOT0 — TpeThero nepruooB. CoBpeMeHHas (POpMyJIHPOBKaA NEPUOAUYECKOTO 3aKOHA.

3HaueHue nepuoanyueckoro 3akona. Hayunele noctwkenust .M. MeHaeneeBa: ucnpaBieHUE OTHOCUTEIbHBIX ATOMHBIX Macc,
IIPEACKA3aHNUE CYILIECTBOBAHUSA HEOTKPBITHIX AJIEMEHTOB, IEPECTAHOBKY XUMUUYECKUX JJIEMEHTOB B IIEpUOANYECKON cucteMe. JKu3Hb u
nestenbHOCTh [[.M. Menneneena.

JdeMoHcTpanuu:

du3znyueckre CBOMCTBAa IICNIOYHBIX METAUIOB. B3auMmopeiicTBue OKcHIOB HaTpus, MarHus, Qocdopa, cepbl ¢ BOJOH,
HCCJICIOBAHUE CBOMCTB ITOJYYEHHBIX MPOAYKTOB. B3ammopencTBhe HaTpus U Kavsd ¢ BOAOM. PU3WUECKUE CBOMCTBA TAJIOTECHOB.
B3anmoneiicTBre amOMUHUS C XJIOPOM, OPOMOM U HOJIOM.

Paznen 3. CTtpoenue BemecTna.

DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX dJEeMEHTOB. (OCHOBHBIE BHUIbl XWMHYECKOM CBA3U: KOBAJICHTHAs HEMOJSpHAs,
KOBAJICHTHAs MOJISIpHAsA, HOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE AIEKTPOHHOM Teopuu. CteneHb okucneHusd. [IpaBuna onpenenenus
CTEIIEHEW OKUCIIEHUS DJIEMEHTOB.

JleMmoHcTpanuu:

ConocraBneHne PU3NKO-XUMUYECKUX CBOMCTB COEAMHEHUN C KOBAJICHTHBIMHU U MOHHBIMU CBSI3SIMHU.



9 kJacc.
Pa3znea 1. MHoroo6pa3ne XuMH4eCKHX peaKuid.

Knaccudukanus XuMUYECKMX pEaKIUW: peaknud COCAWHCHUS, pa3JIoXKEHUs, 3aMemeHus, ooOmeHa. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKUCIUTENb, BOCCTAHOBUTEIb, MPOILIECCHl OKUCICHHUS U BOCCTaHOBIIeHMs. CoCTaBieHUE YpaBHEHUM
OKHUCJIUTEIBHO ~-BOCCTAHOBUTENBHBIX PEAKIUI C MOMOIIBI0 METO/A 3JIEKTPOHHOTO OajaHca.

TeroBbie 3PPEKThl XUMUYECKUX PEAKINN. DK30TEPMHUUECKUE U IHIAOTEPMUUYECKUE PEAKIUU. TepMOXUMHUUECKUE YpaBHEHUSI.
PacyeTsl 10 TEpPMOXMMUYECKUM YPABHEHUSIM.

CKOpOoCTh XUMUYECKHUX peakiuii. @aKkTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKTX peakiuil.  [lepBoHaudanbHOE
MIPEJICTABIICHUE O KAaTAJIN3E.

Oo6parumblie peakiuu. [ToHsITHE O XUMUYECKOM paBHOBECHHU.

XHUMUYECKHE PEAKUHMH B BOJHBIX PACTBOpPAX. DJNEKTPOJHUTHI U HEANEKTpoJuThl. MoHbl. KatnoHbl u aHuoHbl. ['uapatHas
TEOpHsI PACTBOPOB. IJIEKTPOJUTUUYECKAS JTUCCOIMAIUS KHUCIIOT, OCHOBaHMI U coseil. Cnabble U CuiIbHBIE 3JeKTpoaUuThl. CTeneHb
mucconranu. CreneHb aucconuanuu. Peakuun HMOHHOro oOMeHa. YCIOBUSI TEUEHMsI pEeaklUuid HMOHHOrO OOMeHa [0 KOHIIA.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAUHEHUM B CBETE MPEJCTABICHUN 00 SIEKTPOIUTUUYECKOU
JIVCCOLIMALNY U OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX peakiuil. [IoHsITHE O TUAPOIN3E COJIEH.

JlemoHcTpanuu:

[IprumMepsbl DK30- U SHIOTEPMUYECKUX PEAKIUN.

B3aumozernicTBre IMHKA C COJSHOM M YKCYCHOW KHMCJIOTOM. B3auMozeincTBue IrpaHyJIMpPOBAHHOIO LIMHKA M LIMHKOBOW IIBLIU C
COJISTHOW KUCIIOTOM.

B3aumoneiictBue okcuaa meau (I11) ¢ cepHoil KUCIOTOM pa3HON KOHIIEHTPAIMU MIPU Pa3HbIX TEMIIEpaTypax.

['openue yris B KOHIEHTPUPOBAHHOM a30THOU KHUCIIOTE.

['openue cepbl B paciiaBIEeHHOM CEJIATPE.

HcnpiTanne pacTBOPOB BEWIECTB HA AJIEKTPUUYECKYIO IIPOBOAUMOCTb.

JIBM>KEHHE MOHOB B JJIEKTPUUECKOM MOJIE.

IIpakTHyeckne padoThI:

N3ydenne BIusHNS yCIOBHM NPOBEACHUS XUMUYECKON PEAKIUU HA €€ CKOPOCTb.

Peuienne sxcrniepuMeHTanbHbIX 3a7a4 o TeMe «CBOMCTBA KUCIIOT, COJIEN U OCHOBAHUM KaK 3JIEKTPOIUTOBY

JlabopaTopHbIe ONbITHI:



Peakiiuu oOMeHa MEX Ty pacTBOpaMu JIEKTPOJIUTOB
PacuerHble 3agaun: BerancieHns o TEPMOXUMUYECKUM YPABHEHUSIM PEAKIIHM.

Pa3znen 2. MHoroo0pasue BemecTs.

Hemeramnbl. ['anmorensl. IlonokeHWe B MEPUOJUYECKOW CHUCTEME XHMHYECKHX OJJIEMEHTOB, CTPOCHHE HX aTOMOB.
Haxoxnenue B npupone. duznueckue M XMMHYECKHE CBOWCTBA rajoreHoB. [lomydyeHne W NpUMEHEHWE TaloreHoB.  XJIOp.
Pu3znyecknue U XMMHUYECKUe cBoWcTBa xJiopa. [Ipumenenne xmnopa. XaopoBojgopon. Pusznueckue cpoiicTBa. Ilomyuenue. ConsiHHas
Kkuciorta u e€ conu. KauecTBeHHast peakiusi Ha XJIOpUA-UOHBL. Pacnio3HaBaHue XJI0pHUI0B, OPOMUIOB, HOIUIOB.

Kucnopon u cepa. Ilonoxxenne kucnopona u cepsl B IICX3, ctpoenne ux atromos. Cepa. Aytorponus cepbl. PU3HUYECKHE U
xumudeckue cpoiictBa. Haxoxnenune B mnpupone. I[lpumenenue cepol. CepoBomopon. CepoBOIOpOAHAs KHCIOTA W €€ COJIM.
KauectBennas peakuust Ha cyiabpua-uonsl. Oxcun cepbl (V). @usnueckue u xumuueckue corctBa. lIpumenenue. CepHucras
Kkuciaora u ee conu. KadectBeHHass peakuus Ha cyiabur-uonbsl. Oxcun cepol (VI). Cepnas kuciora. XuMHUYECKHE CBONCTBa
pa30aBIEHHON U KOHUEHTPUPOBAHHOM CEpHOI KUCIOTHI. KauecTBeHHast peakuus Ha cyinb(aT-HOHbl. XMMUYECKHE PEaKLUU, JIeHKAIIUE
B OCHOBE IOJIyYEHUSI CEPHOM KHUCIIOTHI B TPOMBIIUICHHOCTH. [[puMeHEHne CEpHON KUCIIOTHI.

A3zot u docdop. Ilonoxenue azora u dochopa B [ICXD, cTpoeHue ux aroMoB. A30T, PU3NUECKUE U XUMUUYECKUE CBOMCTBA,
noytyueHue u npumeHeHue. KpyroBopor azora B npupojae. AMMHaK: (pU3nyeckue 1 XMMUYECKHE CBOMCTBA, MOJYy4YE€HUE U PUMEHEHHE.
Conu ammoHMsI. A30THasi KUCJIOTa M €€ CBOWCTBA. OKUCIUTEIbHBIE CBOMCTBA a30THOW KUCIOTHI. lloilydeHue a30THON KHUCIIOTHI B
nabopaTopun. XUMUYECKUE PEAKIINH, JIeKAIIHEe B OCHOBE TMOJYYCHHUSI a30THOM KUCIOTHI B MPOMBIIUICHHOCTH. [IpumMeHenue a30THOM
KucaoThl. CoJM a30THOM KUCIIOTHI U MX IPUMEHEHUE. A30THbIE YA0OPEHUS.

®ochop. Amnorpornus (ocdopa. dusnyeckue u xumuyeckue cpoiictBa docdopa. Okcua docdopa (V). Oprodochopnas
KucyioTa u ee cou. dochopHbie y1oOpeHus.

VYraepon u kpemuuil. Ilonoxenue yriaepona u kpemuus B IICXD, ctpoeHne ux aTomMoB. YTiepod. AJIOTpONuUs Yriepoja.
duznyeckre U XMMUYECKHUE CBOMCTBA yriaepoja. AncopOuus. YrapHblid ras, CBOMCTBa U (PU3MOJIOTHYECKOE ACHCTBUE HA OPraHU3M.
VYrnekucnblii ra3. YrojibHas Kuciaotra v ee coid. KadecTBeHHBbIE peakiuu Ha KapOoHaT-MoHbI. KpyroBopot yriiepona B IpHUpOZE.
Opranuyeckue COeTMHEHUS yTIIepoa.

Kpemnunii. Oxcua kpemuus (4). Kpemuuenas kucnora u ee conu. Cmexno. L{emenm.

Mertamnbl. [lonoxkenne meramioB B [ICXD J[.M.MeHneneeBa, cTpoeHue WX atroMoB. MeTtamndeckas CBsi3b. Dusnyueckue
CBOMCTBa METAJUIOB. Ps/1 aKTUBHOCTH METAJJIOB. XUMHUYECKHE CBOMCTBAa MeTauioB. OO0mMe crnocoOsl nonydeHus: MmeramioB. CruiaBbl
MetaimoB. [llenounsie Metamel. [looxkeHne MEmToYHbIX METAIIOB B IEPUOANYECKON CUCTEME, CTPOCHHUE UX aTOMOB. HaxoxneHue B
npupoje. Maruuii ¥ Kalblui, UX BaxHeimme coequHeHus. JKecTKOCTh BOJbI U CLIOCOOBI €€ YCTpaHEHUS!.



Amomyanii. [1onoxxenue anmoMuHus B IEPUOAUYECKON CUCTEME, CTpoeHne ero atroma. Haxoxaenue B npupoae. dusndeckue u
XUMHUYECKHE CBOICTBA amOMUHUSA. AMPOTEPHOCTh OKCHIA U THAPOKCHIA ATIOMUHUSL.

Keneszo. [lomoxkenue xeneza B NEPUOAUMYECKOM CUCTEME, CTpOoeHHE e€ro aroma. HaxoxneHnue B npupone. Pusndeckue u
XMMHUYCCKHE CBOWCTBA jkelie3a. BakHeWIIMEe COCTUHEHHS Kelie3a: OKCHJBI, THApOoKcHiabl W comu kene3a (1) u sxemesza (II).
KauecTBeHHbBIE pEAKIIMU HA NOHBI.

JdeMoHcTpanuu:

PusnyecKre CBOMCTBA IaJIOr€HOB.

[TonydeHue XJIOpPOBOIOPOIA U PACTBOPEHHE €TO B BOJIE.

Amnorpornsbsie Mogudukanuu cepbl. OOpasibl MPUPOIHBIX CYIbGUIOB U CYIh(HATOB.

[TomyueHne ammmuaka u €ero pacTBopeHue B Boje. O3HaKOMIIEHHE C 00pa3liaMu MPUPOIHBIX HUTPATOB, (pochaToB

Mopaenu KpucTajuIMuecKUX pemeToK anMasa U rpadgura. 3HaKOMCTBO ¢ 00pa3liaMy MPUPOIHBIX KapOOHATOB U CHIIMKATOB

3HAKOMCTBO C OOpasliaMu BaKHEUIUX COCJUHEHUM HATpHsl, Kajaus, NMPUPOAHBIX COCIMHEHUHN Kalbllus, pyJdaMu >Keliesa,

COCIMHEHNAMH AIIOMHAHMSA. B3aMMOJENCTBHE MIETOYHBIX, IEIOYHO3EMEIBHBIX METAJUIOB M AIIOMUHUA ¢ BOAOM. CKUTaHUE Kene3a B
KHUCJIOPOAE U XJIOPE.

IIpakTnyeckue padoThbI:

[lonydeHne COTHON KUCIIOTHI M U3yYEHHE €€ CBOMCTB.

Pemenne sxcniepumMeHTanbHbIX 3a1a4 1o teme «Kucmopon u cepa»

[TonmyyeHne aMmMHuaka U U3y4eHUE €ro CBOMCTB.

[Tomyuyenue okcunaa yriepona (1V) u uzydenue ero cpoiict. Pacno3HaBanue kapOOHATOB.

Peuienne sxcrniepuMeHTaIbHBIX 3374 10 TeMe «MeTaibl U UX COCIUHEHUSD.

JlaGopaTopHbIe ONBITHI:

BriTecHeHue rajnorenamMu Apyr Ipyra U3 pacTBOPOB UX COCTUHEHUM.

KauectBennsle peakiiuu cynbdua-, cyabPuT- u cynbdaT- HOHOB B pacCTBOPE.

O3zHakomiieHHEe ¢ 00pa3lamMu cepbl U €€ MPUPOIHBIMU COEIMHEHUSIMHU.

B3aumopeiictBue cojieii aMMOHHUS CO IIEJI0YaMHU.

KauecTtBenHble peakiuy Ha KapOOHAT- U CUIIUKAT- HOHBI.

KauecTBeHHas peakuys Ha yriIeKUCIbINA ras.

N3yuenune o0pa3lioB MeTayioB. B3auMojelcTBHE METaUIOB C pacTBopamu cojieid. O3HaKOMJIEHHE CO CBOMCTBaMH U
NpeBpallleHUsIMU KapOOHAaTOB U ruapokapOoHaToB. [lomyueHune TUApPOKCHAA AIIOMUHUS U B3aUMOJEHCTBHUE €r0 C KHUCIOTaMH U
menoyaMu. KauecTBeHHbIE peakiiuy Ha HOHBI Fe** u Fe**

PacuerHsblie 3axayu:



Brruucienus mo XuMuuecKuM ypaBHEHUSM MacChl, 00béMa MM KOJUYECTBA BEIIECTBA OHOTO U3 MPOIYKTOB PEAKIIUU TI0 Macce
MCXOJTHOTO BELIECTBA, 00BEMY WIIM KOJMYECTBY BEIIECTBA, COAEPKALLEIO ONPENEIEHHYIO T0II0 MTPUMECEH.

Pasnen 3. KpaTkuii 0030p BakHeHIIUX OPraHMYeCKUX BeleCTB.

[Ipenmer opraHuyeckod XUMHUH. HeopraHmdeckne W OpPraHWYECKUE COEOUHEHHs. YTIEpOoJ — OCHOBAa JKM3HM Ha 3eMmile.
Oco00EeHHOCTH CTPOEHHUS aToMa yTriiepojia B OpraHuYeCKUX COCTUHEHUSX.

Yrnesogoponsl. IlpenenbHble yriaeBogopoAsl. MeTaH, 3TaH, MNpONaH — MPOCTEUIINE MPEICTABUTEIN MPEAECIbHBIX
yraeBoaopoioB. CTpykTypHble (GOpMYyJbl  yIrIeBOAOPOAOB. ['OMONOTrMYECKUU psii MPEAesbHBIX YIIIEBOJIOPOJOB. [omoory.
Ou3nyeckue U XUMHUYECKUE CBOMCTBA NPENECIBHBIX YIVIEBOAOPOAOB. Peakumu ropeHus u 3amemieHus. HaxoxneHue B npupone
IIpEAEIbHBIX YIIIEBOAOPOAOB. IIpuMenenre meTaHa.

HenpenenbHble yriieBOOOpObl. OTHICHOBBIA PSJ HEMNPEACIBbHBIX YIIIEBOAOPOAOB. OTWIICH. (DU3WYECKHE U XUMHUYECKHUE
CBONCTBA ITUJICHA.

ALIETUIEHOBBIN PsIi HENPEAEIBbHBIX YIIE€BOA0POa0B. AneTrieH. CBorcTBa aneTuiieHa. [[puMeHenne aneTuiieHa.

[IpousBoanbie yrieBogopoaoB. Kparkuii 0030p OpraHMYECKUX COCIWHEHHUI: OJHOATOMHBIE CIUPTHI, KApOOHOBBIE KHUCIOTHI,
CJIOXHBIE 3(PUPBI, JKUPBI, YTIEBObl, AMUHOKHUCIIOTHI, O€JIKU. PoJIb OEIKOB B OpraHu3Me.

IloHATHE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJUMEPOB: MOHOMEpP, IMOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHBb
nonuMmepusauu. llonusTriieH, noaunponuiIeH, NOJTUBUHUIXJIOPUL.

JdeMoHcTpanuu:

Mopenu MOJIEKyJ1 OpraHUYeCKUX CoeTMHEeHM. ['opeHune yrieBoopo0B u 00HapyKeHUE MPOAYKTOB X ropenus. KauecrsenHas
peakuus Ha oTuiieH. [lonydenue sTueHa.

PacTBOpenue atuinoBoro cnupra B Boje. PactBopeHue rimuepruHa B BOJE.

[lonmyyeHne M CBOMCTBAa YKCYCHOM KHUCIOThHI. McciienoBaHWe CBOWMCTB >KUPOB: PACTBOPUMOCTb B BOJAE MU OPraHUYECKUX
PacTBOPUTEIIAX.

KauecTBeHHBIE peakMy Ha IIFOKO3Y U Kpaxmall.

O3HakomileHHE ¢ 00pa3laMu U3EIUM U3 TOJUATUIICHA, TOJUIPONUIICHA, MTOJTUBUHUIXIJIOPUIA.

[IpakTrueckue paboThI CrPYyNIUPOBAHBI B OJIOKM — XUMHUYECKHE MPAKTUKYMbI, KOTOPbIE CITYXaT HE TOJIBKO CPEICTBOM
3aKpErUICHUs] YMEHUN U HABBIKOB, HO TAKXKE U CPEJCTBOM KOHTPOJIS 32 KAUECTBOM UX C(HOPMHUPOBAHHOCTH.



3. Onucanue yueﬁno-memoduuecxozo umamepuajibHO-mexHu1ecKozo obecneueHus
06pa303ameﬂbuozo npouecca

Cocmag yue6no-memoduuecr<ozo Komnjiekma.

1. Pymsutuc I'.E. Xumus: 8 kimacc: yueOHUK 1151 oO1ieoOpa3zoBarenbHbiX yupexaeHuit / I.E. Pymsutuc, @.I'.
®enpaman. — M.: [Ipocsemenue. 2017r.
2.  Xumus: 8 KI.: SIEKTPOHHOE MPHUIIOKEHUE K YUCOHHKY.
3. ["apa H.H. Xumus. Paboune nporpammel. [Ipenmernas muaus yae6aukoB [.E. Pymsutuca, @.I'. ®enpamana. 8-9
knaccel/ H.H. T'apa. — M.: Ilpocsemenne. 2019r.
4. Pynzutuc I'.E. Xumus: 9 knacc: yueOHUK 1151 oOuieoOpa3zoBarenbHbiX yupexaenuit / I'.E. Pynsuruc, ©.I.
®enpaman. — M.: [Ipocsemenne.2017r
5. Xumus: 9 KI1.: 3IEKTPOHHOE NPUIIOKEHUE K YUCOHUKY.
6. boposckux T.A. Tectsl o xumun k yueOHuky I'.E. Pyasutuca, @.I'. ®enpamana « Xumus» 8, 9 kiaccel. — M.: MI3gaTenbcTBO
«Ox3ameny, 2015r.
Ilepeuenv mexnuueckux cpeocme Kadunema:
HanmeHoBaHue 00bEKTOB U CPEACTB MATEPHATIBHO — TEXHHYECKOT0 KouauyecTrBo mo akry
ol0ecnieyeHust
n/n
l. ITeyaTHbIe MOCOOUA A

Kommext MOPTPECTOB YUCHBIX-XUMHUKOB

Cepus cripaBo4HBIX Tabymil o xumun («Ilepronnueckas cucteMa XUMHYIECKUX
aneMeHToB /.M. MenneneeBa», «PacTBOPUMOCTD COJNEN, KUCIOT U OCHOBaHUM B BOJIEY,
«DNEKTPOXUMHUYECKHH PsIi HATPSIKEHUN METaoBy, «OKpacka HHIUKATOPOB B I
Pa3IUYHBIX CPENAXY).

Cepust HHCTPYKTHBHBIX TaOJIUII IO XUMUHU I

Cepus Tabau1 M0 HEOPraHMUECKOW XUMUHU 1




I11. UndpopManmoOHHO-KOMMYHHKATHBHbIE CPeACTBA

DneKTpOHHBIE OUOIMOTEKHU IO KYPCY XUMHH 1
IV. Texnuueckue cpeacrsa o0y4eHHsI
Kommnbrotep, HOYTOyKH 1, 5
TeneBuzop 1
Buneomaraurodon 1
V. Y4eOHo-TpakTHYECKOE U YUeOHO-/1a0opaToOpHOe 000py/10BaHNE
IIpu6Gopsl, HAOOPHI NOCYABI M JTA0OPATOPHBIX NPUHAAIEKHOCTEH 1JIs
XHMHYECKOro IKcnepuMenTa. O011ero Ha3HAYeHUs
HarpeBatenbHbie IpuOOpHI:

- CIUPTOBKH 10
Jlocka AJist CYIIKU TTOCY/TbI 2
KommiekT anekTpocHa0xeHus: KabuHeTa XUMUU KSM
JdemMoHCTPaUMOHHBbIE
Habop mocyel v mpuHAIIEKHOCTEH ISl IEMOHCTPAIIMOHHBIX OIBITOB M0 XUMUU 10
CToNUK MOAbEMHBIHI 1
ITatuB asist AEMOHCTPAIMOHHBIX POOHpoK [1X-21 2
[IratuB metannuueckuii LLIJIb 10
Ha6op ¢makonos (250 — 300 M a1 XpaHEHUST PAaCTBOPOB PEAKTHBOB) 180 T
Crnenuajau3upoBaHHble IPUOOPHI M ANNAPATHI
Anmapat (mpubop) 1t momydenus razos (Kumma) 5
O3oHartop 1




[TpuGop 1t IEMOHCTpaIMK CBETOBOTO 3 (heKTa peakiuit 1
[TpuGop [1st ompeesieHns: COCTaBa BO3IyXa 1
Boponka nenurenpHast st paboThl ¢ BpeJHBIMHU BEILIECTBAMU 2
Boponka nenurenpHas 001Iero Ha3HaYeHUs 7
KommnuiekTsl 1151 JIa00OPATOPHBIX ONBITOB U MPAKTUYECKUX 3aHATHI 110
XHUMHH
Bechr Mexannueckue 1abopaTopHbIe 10

Ha6op 6anok juist XpaHeHus: TBepAbIX peakTuBoB (30 — 50 mu) 170
Ha6op cxistHOK ((py1akOHOB) [T XpaHEHHS PACTBOPOB PEAKTHBOB 350
Ha6op npobupok (ITX-14, I1X-16)
[Tpubop st momydeHus razon 1
KoMruiexTsl 111 MoHTaxka XuMudeckoro odopynoanust Mb 7
[{unuHApEl MEpHBIE CTEKIISTHHBIE 10

Kpucrannuszatop 1

VI. Mopeau

Habop kpucTananueckux pemeTok: aimMasa, rpadura, moBapeHHOH cou 1

HaGop moneneit — anmiaukanui A1 WUTIOCTPALUU TUIIOB XUMHUYECKUX PEeaKLni 1

HaGop ans MoaenupoBaHus 3JIEKTPOHHOT'O CTPOESHUS aTOMOB 3JIEMEHTOB 1

VilI.HatypanabHble 00bEeKThI, KOJJIEKINU




Ilepeuensv yughposvix ungpopmayuonnvix pecypcoe Hnmepnema:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi spravochnik dlya podg/read online.html?page
=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NogakowobdPE



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

4. Ilnanupyemvle pezyromamol peaniuzauuu nPopammol o npeomemy «Xumusn):

Brinycknuk rayuumcsa:

®  ONUCHIBATh CBOMCTBA TBEPABIX, JKUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACIS UX CYIIECTBEHHbIC TPU3HAKY;

®  XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWMCTBAM, YCTAHABJIMBATH NMPUUYMHHO-CJIIEJICTBEHHBIC CBS3U
MEXAY TAHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

®  DPACKpPBIBATh CMBICI OCHOBHBIX XMMHUUYECKHX ITOHATHUMH: aTOM, MOJIEKYJIA, XUMUUYECKUMN DJIEMEHT, IIPOCTOE BELIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHMUU;

e u300paxaTh COCTaB MPOCTEHIINX BELIECTB C MOMOIIbI0 XUMUYECKUX (OPMYI U CYIIHOCTh XMMHUYECKUX PEaKLUN C
ITOMOUIBI0O XUMUYECKUX YPABHEHHI;

®  BBUUCIITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MACChl BEHIECTB, a4 TAKKE€ MACCOBYIO IO XMMHYECKOTO
JJIEMEHTA B COCIMHEHUAX;

®  CpPaBHUBAThH II0 COCTABY OKCHU/IbI, OCHOBAHMS, KUCIIOTHI, COJIU;

®  KJAcCU(pUIMPOBATH OKCHUJIbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI U COJIM — IO COCTAaBY;

®  ONUCHIBaTH COCTaB, CBOMCTBA M 3HAYEHHUE (B MPUPOJE U MPAKTUUECKOMN AEATETHLHOCTHA YEJTOBEKA) MPOCTHIX BEIIECTB —
KHCJI0OpOoAa ¥ BOAOPOAA;

® 1aBaTh CPABHUTEIBHYIO XAPAKTEPUCTUKY XHMHUYECKHX OJIEMEHTOB M BAXHEWIINX COCOUHEHHM €CTECTBEHHBIX
CEMEWCTB LIEJIOYHBIX METAJUIOB U T'AJIOT€HOB;

®  [I0JIb30BAThCS J1A0OPATOPHBIM 0OOPYIOBAHUEM U XUMHUUYECKOM MOCY10H;

® [POBOJUTH HECIIOKHBbIE XMMHUYECKHUE ONBITHI U HAOIIOJEHUS 3a U3MEHEHHMEM CBOWCTB BEUIECTB B MPOIECCE HUX
IpeBpaLIeHN; cOOM0AaTh MpaBuia TEXHUKU 0€3011aCHOCTH IIPU MTPOBEIECHUHN HAOIIOACHUN U OIIBITOB;

®  pasnMuaTh OKCICPUMEHTAIBHO KHCIOTHI M IICJIOYH, TOJb3ySICh HHIUKATOPAMH, OCO3HATh HEOOXOJIUMOCTh
coOmroIeHrs Mep 6€30MacHOCTH MTPU OOPAICHUH ¢ KUCIOTAMHU U TIEI0YaMHu.
BEIYCKHUK nomyyum 603MOMCHOCHb HAYYUMbCSL



® IPaMOTHO O0OpaIaThCs C BEIIECTBAMU B TOBCEIHEBHOM KU3HU;
® OCO3HaBaThb HEOOXOJUMOCTb COOJIIOJCHUS MPAaBHUJ SKOJOTMYECKH OE€30MacHOIO MOBEJACHUS B OKpYXKarolled HpHUpOJIHOM
cpene;
® [[OHUMATh CMBICI M HEOOXOAMMOCTh COOJIOACHUS NPEANUCAHUM, MpeAaraéMblX B HMHCTPYKLUSAX IO HCIIOJIb30BAHMIO
JIEKapCTB, CPEICTB OBITOBOW XUMUU U JIP.;
® [ICTI0JIb30BaTh PUOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH TP BBINOJHEHUN UCCIIEA0BATEIBCKUX IPOEKTOB MO H3yYEHHUIO
CBOICTB, CITIOCOOOB MOYYECHUS U PACTIO3ZHABAHUS BEILIECTB;
®pa3BUBAaTh KOMMYHUKAaTUBHYI) KOMIIETEHTHOCTb, MCIOJB3Ysl CPEICTBA YCTHOIO U NMHCbMEHHOTO OOLICHUS, MPOSBIATH
TOTOBHOCTB K YBa)KEHHIO MHOM TOUKH 3pEHHUS IIPU 00CYKIAECHUU PE3YIbTaTOB BBHIIIOJHEHHON PabOTHI;
® 00BEKTUBHO OLICHUBATh MH(POPMALIMIO O BEIIECTBAX U XMMHUECKUX IMPOIIECcCax, KPUTUUECKU OTHOCUTHCS K MICEBJOHAYYHON
uH(pOopMaIK, HeTOOPOCOBECTHOM peKiiIaMe, KaCAIOIIeNCs NCIIOIb30BAHMS PA3IMYHBIX BEILIECTB.
Ilepuoanyeckunii 3aK0H U NepHOAMYECKAs cucTeMa XuMHyecKux djieMeHToB .M. Menaeneesa. CtpoeHue BeuiecTsa.
BrinmyckHUK Hayuumcs:
®  KJIACCH(PUIUPOBATH XMMUYECKUE JIEMEHThl HA METAJLIbl, HEMETAIUIbI, JIEMEHTbI, OKCHJIbI U TUJIPOKCUABI KOTOPBIX
amM(OTepHBI, 1 HHEPTHBIE AJIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXKHOCTH YIOPSAJOUYEHHOCTH HAayYHBIX 3HAHUI;
®  pacKpbIBaTh CMBICH Nlepuoanueckoro 3akoHa /[.11. Menneneesa;
®  ONUCHIBATh U XapaKTepU30BaTh TAOJUUHYIO (POPMY MEPUOIUYECKON CUCTEMbl XUMHUUECKHUX 3JIEMEHTOB;
®  XapaKTEepU30BaTh COCTAaB ATOMHBIX SIIEP W PACHPENECICHUE YHUCIA DJIEKTPOHOB ITO AJIEKTPOHHBIM CJIOSIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB MaJIbIX IIEPUOJOB NIEPUOANYECKON CUCTEMBI, a TAKXKE KA U KaJbLUs;
e pa3nuyarb BHUABl XUMHUYECKOW CBS3U: HOHHYI, KOBAJICHTHYH IOJSIPHYIO, KOBAJIECHTHYK) HENOJSIPHYIO U
METAJINYECKYIO;
®  u300paxarh IEKTPOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKIUMHU CBSI3IMU Pa3HOTO BUJIA;
®  BBIBISITH 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPOCHHUS €ro KPUCTALIMYECKOM peleTkd (MOHHOW, aTOMHOIM,
MOJIEKYJIIPHOM, METAIITMYECKOH);
®  XapaKTEepU30BaTh XMMUYECKHE DJIEMEHTHl U HUX COCAUHEHHsS HAa OCHOBE IIOJIOKEHHUS JJIEMEHTOB B IIEPUOAUYECKOU
CUCTEME U OCOOCHHOCTEH CTPOEHUS UX aTOMOB;
®  ONWCBHIBATH OCHOBHBIE NPEANOCBUIKM OTKpbITHS .M. MenneneeBbIM NEpHOAUYECKOrO0 3aKOHA M NEPUOIUYECKOU
CUCTEMbI XUMUYECKUX JIEMEHTOB U MHOI'00OpAa3HYI0 HAYUHYIO J€ATENbHOCTh YUEHOI'O;
®  XapaKTepU30BaThb HAYyYHOE U MHUPOBO33PEHUYECKOE 3HAYCHHUE IMEPUOAUYECKOrO0 3aKOHA U MEPUOJUYECKON CUCTEMBI
xumudeckux snemeHToB .M. Mennaeneena;



® 0CO3HAaBaTh HAYYHBIC OTKPBITUS KaK peE3ylbTaT JUIMTEIbHBIX HAOMIOACHUHN, ONBITOB, HAYYHOH IOJEMUKH,
IPEOJI0JICHUS TPYIHOCTENH U COMHEHH.
BBINTyCKHUK noayuum 603MONCHOCb HAYYUMbCA:

®  0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUU JJIs MPAKTUYECKOMN JCSATEIbHOCTU YEIOBEKa,;

®  ONUCHIBaTh U3YYCHHBIE OOBEKTHI KAaK CUCTEMBI, IPUMEHSSI JIOTUKY CUCTEMHOI'O aHAJN3a;

® MPUMEHATHh 3HAHMUS O 3aKOHOMEPHOCTSIX NEPHOIUYCCKON CHUCTEMBl XUMHUYECKHUX JJIEMEHTOB JUIsl OOBSICHEHHS W
MIPEBUJICHUS] CBOMCTB KOHKPETHBIX BEILECTB;

e pa3BuBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTh TMOCPEJCTBOM YIriayOJeHuss 3HaHUM 00 HCTOpPUM CTAHOBJICHUS
XUMHYECKON HAayKH, €€ OCHOBHBIX MOHITUH, MEPUOJUYECKOTO 3aKOHA KaK OJHOTO M3 BaKHEUIINX 3aKOHOB IIPUPO/IBI, & TAKKE O
COBPEMEHHBIX JOCTHKCHUSAX HAYKH U TEXHUKHU.

MHorooopasue XuMHYECKHX pPeaKkuuii.
BrinmyckHUK Hayuumcs:

®  OOBACHATH CYyTh XMMHUYECKHUX MPOIIECCOB;

®  HAa3bIBATh IPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIINM;

¢  VCTaHABIMBATh [PUHAIEKHOCTb XHMHUYECKOM pEaKIUMu K  ONPEACIEHHOMY THUILy [0 OJHOMY U3
KJIaCCU(DUITMPOBAHHBIX MPU3HAKOB:

1) Mo 4mCIly U COCTaBy MCXOIHBIX BEIIECTB W MPOIYKTOB PEAKIUU (PEaKIUU COCITUHCHHUS, PA3I0KEHUS, 3aMEIICHUS H
oOMeHa);

2) 1O BBIICIICHUIO WJTM TTOTJIOIICHUIO TETUIOTHI (PEaKIIUU AK30TEPMUUYECKHIE U SHIOTCPMUUYECKHE);

3) 10 U3MEHEHHUIO CTETICHEH OKHUCIICHUS XUMUUICECKUX DJIEMEHTOB (OKUCIUTEIIBHO-BOCCTAHOBUTEIBLHBIC PEAKIIHH );
4) mo o6paTUMOCTH TIporiecca (peakiuuu oOpaTUMbIe U HEOOpaTUMBIE);

e  Ha3bIBaTh (AKTOPHI, BIUSAIOMINE HA CKOPOCTh XUMHUYCCKUX PEAKITUH;

e  Ha3bIBaTh (AKTOPHI, BIUSIONINE HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS;

L COCTaBJIATb YPABHCHUA BHGKTpOHHTquCKOﬁ Aucconuanmmy KHUCIIOT, menoqeﬁ, coneﬁ; IIOJIHBIC W COKpPAIICHHBIC
HOHHBIC YPAaBHCHUSA peaKuHﬁ O6MCHa; YpPaBHCHHA OKUCIIUTCIILHO - BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

®  [IPOTHO3UPOBATH MPOJIYKTHl XUMHUYECKHUX peakiui mo GopmyiaM / Ha3BaHUSIM HCXOJHBIX BEILIECTB; ONPENEIAThH
MCXOJHbIE BEIIeCTBA MO0 popMysiaM / Ha3BaHUSM MPOAYKTOB PEaAKIIUH;

® COCTaBISITb ypPaBHEHUSI PEAKIMi, COOTBETCTBYIOUIMX  MOCIEI0BATEIbHOCTH  ((IIEMOYKE») IMpEBpaIlCHUM
HEOPraHMYE€CKUX BEIIECTB PA3JIMUYHBIX KJIACCOB;

b BBISBJIATH B IIPOLECCEC OKCIICPUMCHTA IIPU3HAKH, CBUACTCILCTBYIOINNE O IIPOTCKAHUU XUMMYECKOU pEaKuum;



® TOTOBHUTH PACTBOPHI C ONPEAEICHHON MAaCCOBOU J0JIEN pACTBOPEHHOI'O BEIIECTBA;

®  OIpPEIENATh XapaKTep Cpellbl BOAHBIX PACTBOPOB KHUCIIOT U LIENOYEH 110 U3BMEHEHHUIO OKPACKU UHAUKATOPOB;

® [POBOJUTH KAYECTBEHHBIE PEAKIMHU, MOATBEPKAAIOIINE HAIMYHE B BOJHBIX PACTBOpPaX BEIIECTB OTACIBHBIX
KaTHOHOB U aHUOHOB.
BeIyCKHUK noayuum 603mMoHCHOCMb HAYYUMBCA

®  COCTaBJSITh MOJIEKYJISIPHBIE U TIOJIHbIC HOHHBIC YPABHEHHUSI IO COKPAIICHHBIM HOHHBIM YPABHEHUSIM;

® [PUBOAUTH MPUMEPHI PEAKUMM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE B3aMMOCBS3M MEKJYy OCHOBHBIMH KJlacCaMu
HEOPTaHUYECKHUX BEIIECTB;

®  [POTHO3UPOBATH PE3YJILTATHI BO3JICHCTBUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOMN peaKIny;

®  [POTHO3UPOBATH PE3YyJbTAThI BO3JACHCTBUS PA3IUUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHYECKOTO PABHOBECHSI.

MHoroo0pa3ue BelecTs.

BeinmyckHUK Hayuumca:

®  OMNpEeNeNATh MPUHAJICKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY W3 H3YUCHHBIX KJIACCOB/TPYMI: METaUIbl U
HEMETAaJIbl, OKCUJIbl, OCHOBAHUS, KHCIIOTHI, COJIU;

®  COCTaBIAATH (DOPMYJIIBI BEIIECTB 10 X HA3BAHUSIM;

®  ONPENETATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

®  COCTaBJATH (POPMYJIbI HEOPTraHUYECKUX COCTUHEHHM MO BAJECHTHOCTSAM U CTETCHSIM OKHUCJICHHS AJIEMEHTOB, a TaKXKe
3aps/iaM MOHOB, YKa3aHHBIM B Ta0JIMIIe PaCTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJICH;

®  OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHUs (DU3NYECKUX M XMMHUUYECKHX CBOWCTB MPOCTHIX BEIMIECTB M MX BBICIIMX
OKCHJIOB, 00pa30BaHHBIX AJIIEMEHTAMHU BTOPOTO U TPETHETO MEPUOIOB;

e  Ha3bIBaTh OOIIME XUMUUECKHE CBOMCTBA, XapaKTEPHBIE JJIS TPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

®  Ha3pIBaTh OOIIME XMMHUUECKHE CBOMCTBA, XapaKTEPHBIE JJIsSI KaXKJI0TO KJlacca BEIIECTB;

® [PUBOAUTH NPUMEPHI pPEaKIUi, MOATBEPKAAIOIIMX XHUMUYECKHUE CBONCTBA HEOPraHWYECKUX BEIIECTB: OKCHUJOB,
KHCJIOT, OCHOBAHUM M COJICH;

®  OMNpEIENATh BEHIECTBO — OKHUCIUTENb M BEHIECTBO — BOCCTAHOBUTENIb B OKHUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
peaKIusX;

®  COCTaBJISThH AJECKTPOHHBIN OajaHC MO MPETI0KEHHBIM CXeMaM PeaKIuii;

®  MPOBOAUTH JAOOPATOPHBIE OMBITHI, TIOATBEPIKIAOIINE XUMUIECKAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIIECTB;

®  MPOBOJUTH JIAOOPATOPHBIC OMBITHI MO TMOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJOPO/AA, KHUCIOPOJA,
YTJIEKUCIIOT0 Ta3a, aMMHUaKa; COCTaBISATh YPABHEHUS! COOTBETCTBYIOIIMX PEAKIIUAMN.



BBIITYCKHHUK TOTYYUT 803MOHNCHOCHIL HAYYUMBCAL:

* TPaMOTHO OOpaIaThCs C BEMIECTBAMHU B MIOBCETHEBHOMN KU3HU;

* OCO3HaBaTh HEOOXOAUMOCTH COOJIIOICHUS TPABUIT YKOJIOTHYECKH 0€30MacCHOTO MOBEACHHSI B OKPYKAIOLIEH MPUPOIHON Cpee;

* IOHUMAaTh CMBICJI U HEOOXOAUMOCTb COOJIFOACHUS MPEANUCAHNUM, TTPEIaraéMbIX B HHCTPYKIUSIX MO MCIOJIb30BAHUIO JICKAPCTB,
CpelCcTB ObITOBOM XUMUU U JIP.;

* UCIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH IMPHU BBIMIOJHEHUH HMCCIIEIOBATEIBCKUX MPOECKTOB IO H3YUYEHUIO
CBOMCTB, CIOCOOOB MOJyUYE€HUS M PACTIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIETEHTHOCTb, UCIOJIb3Yys CPEICTBA YCTHOW U MUCHbMEHHOM KOMMYHHUKAIMHM TIpU padboTe ¢
TEKCTaMH Y4eOHHMKa M JIOMOJHUTEIBLHON JTUTEepaTypoi, CIpaBOYHBIMU TaOJIUIIAMH, TPOSIBISITH TOTOBHOCTh K YBaXXEHUIO MHOW TOYKH
3peHUs MPpHU 00CYKICHUU PE3YIbTAaTOB BHIMOJIHEHHON PaOOTHI;

* 0OOBEKTUBHO OILICHMBAaTh MH(OPMAILIMIO O BEIMIECTBAX U XUMHYECKUX MPOIECCaX, KPUTUUECKU OTHOCHUTHCS K TCEBIOHAYYHOMU
uH(popManuu, HeT0OPOCOBECTHOM peKIIaMe, KacarolIeicsl HCIIOJIb30BaHUs PA3IMYHbIX BEILIECTB.

* 0CO3HAaBaTh 3HAYEHUE TCOPETUUECKUX 3HAHUM JIJIs1 MPAKTUYECKON JeATeIbHOCTH YEJIOBEKa;

* OMUCHIBATh U3YUYEHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOIO aHAJIN3a;

* MPUMEHATh 3HAHUSI O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CHUCTEMbl XUMHYECKUX DJIEMEHTOB JJIsI OOBSICHEHHS W MPEIBUACHUS
CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BHUBaTh UH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIyOJieHUs 3HAaHUN 00 HCTOPUM CTAHOBJIECHUS XUMHUYECKOU
HayKH, €€ OCHOBHBIX MOHSTHUN, MEPUOJUYECKOTO 3aKOHA KaK OJIHOIO0 M3 BAXKHEHIIMX 3aKOHOB MHPHUPOJbI, & TAKXKE O COBPEMEHHBIX
JOCTUKEHUSX HAYKU U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUSI 10 COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

* TMPUBOJUTH MPUMEPHl PEAKIUI, MOATBEPKIAOIIMX CYIIECTBOBAHME B3aUMOCBSI3M MEXIY OCHOBHBIMU KJIacCaMU
HEOPraHUYECKHUX BEIIECTB;

* MPOTHO3UPOBATH PE3YJILTATHI BO3JIEHCTBUS PA3INYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUYECKOU PEaKIInu;

* POTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOT'O PAaBHOBECHSI.

* POTHO3UPOBATH XUMHYECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,

* MMPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIbHBIC WM BOCCTAHOBUTEJIbHBIC CBOWCTBA C YUETOM CTENEHEH
OKHCJICHHSI DJIEMEHTOB, BXOJISIIINX B €TI0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHUE MEHETUUECKON B3aUMOCBSI3H MEXy BEIIECTBAMU B PSy: MIPOCTOE BEIIECTBO — OKCHJ — THUAPOKCHU]
— COJIb;

* OpPraHU30BbIBaTh, NPOBOJUTh YUYEHUUYECKUE MPOEKTHI MO UCCIEJOBAHUIO CBOMCTB BEIIECTB, UMEIOIIMX BAXKHOE MPAKTUYECKOE
3HAYEHHE.

Inanupyemoie pezyrvmamul peanuzayuu npocpammuvl « Dopmuposanue YY/I» cpeocmeamu npeomema xumuu:



JInuHOCTHBIE YHHBepcaIbHbIe Y4eOHbIe 1elCTBUA

B pamkax neHHOCTHOI0 U SMOLMOHAJIBLHOT0 KOMIIOHEHTOB OYyIyT C(hOPMUPOBAHBI:

* FpaXIaHCKHUI MaTPUOTH3M, JTFO00BE K PogmHe, 9yBCTBO TOPAOCTH 32 CBOIO CTPaHYy;

* YBAJKECHHUE K UCTOPUH, KYJIBTYPHBIM U UCTOPUYECKUM MaMSATHUKAM;

* SMOLMOHAIBHO NOJIOKUTEIBHOE IPUHATHE CBOCU 3THUYECKON UICHTUYHOCTH,

* YBaXCHUE K ApyruM HaponaMm Poccuu n Mupa v NpUHATHE UX, MEXITHUYECKAS TOJIEPAHTHOCTh, TOTOBHOCTh K PaBHOIIPABHOMY
COTPYIHUYECTBY;

* YBaXXEHUE K JIMYHOCTH U €€ JOCTOMHCTBY, JOOpOXKeIaTeIbHOE OTHOLIEHUE K OKPYXKAIOIIUM, HETEPIUMOCTh K JIOOBIM BHJIaM
HAaCWJINAs U TOTOBHOCTb IIPOTUBOCTOSATH UM;

* YBOXCHHE K LIEHHOCTSAM CEMbH, JHOOOBb K IPUPOJIE, MPU3HAHUE LIEHHOCTH 3JI0pPOBbs, CBOETO U JIPYIHX JIIOAEH, ONTUMHU3M B
BOCHIPUSATUHU MHUPA;

* NOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOpPEATIU3alK, COUMAIbHOM MPU3HAHUY;

* IO3UTUBHAs MOpPAJIbHAs CaMOOLIEHKAa W MOPAJIbHBIE YYBCTBA — YYBCTBO TOPAOCTH NPH CIECIOBAHUM MOPAJIBHBIM HOPMaM,
IIEPEKMUBAHUE CTHIAA U BUHBI IIPU UX HAPYLICHUH.

B paMkax 1esiTeJIbHOCTHOTO (MOBEJEHYECKOr0) KOMIIOHEHTa OyAyT c(hOPMUPOBAHBIL:

* TOTOBHOCTh M CIIOCOOHOCTh K YYacCTHIO B IIKOJIBHOM CaMOYIIPaBJIEHUU B Mpejeiax BO3PACTHBIX KOMIETEHIUH (JIEXKYpCTBO B
IIKOJIE U KJIACCE, YYaCTHUE B IETCKUX U MOJIOAEKHBIX OOIIECTBEHHBIX OpraHU3alUsIX, IIKOJIbHBIX U BHEUIKOJIBHBIX MEPOIPUATHUSAX);

* TOTOBHOCTb U CIIOCOOHOCTBH K BBIINOJIHEHHIO HOPM U TpeOOBaHMI IIKOJIbHOM JKU3HU, IPAB U 00s13aHHOCTEN YUEHUKA;

* YMEHHME BECTHU IUAJIOI HA OCHOBE PABHOIPABHBIX OTHOLICHUM M B3aUMHOIO YBAKCHUS W IIPUHATHS; YMEHUE KOHCTPYKTHBHO
paspeniath KOH(MIUKTHI;

* TOTOBHOCTb U CIIOCOOHOCTH K BBIMIOJHEHUIO MOPAJIbHBIX HOPM B OTHOIIEHHWU B3pPOCIBIX U CBEPCTHUKOB B INKOJE, JI0Ma, BO
BHEYUEOHBIX BUAAX IEATEIHHOCTH;

* MOTPEOHOCTh B yYaCTHM B OOIICCTBEHHOW KU3HU OJMKAWIIETO COIMATBLHOTO OKPY>KEHHsI, OOIISCTBEHHO IOJIE3HOM
NEATEIIbHOCTH;

* YMEHHE CTPOUTH JKMU3HECHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAJIbHO-UCTOPUYECKUX, MOJUTHUYECKUX U IKOHOMUYECKHUX
YCJIOBHUI;

* YCTOMYMBBIN [MO3HABATENIbLHBIA HHTEPEC U CTAHOBJIEHUE CMBICI000pa3ytoniel GyHKINN MO3HABATEIIbBHOIO MOTUBA;

* TOTOBHOCTH K BBIOOPY MpodriibHOTO 00pa3oBaHusl.

BolnyckHuk noayuum 603MoH#CHOCMb 07151 (POPMUPOBAHUA!

* 8LIPANCEHHOU YCMOUYUBOLU YUeOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPECA K YUEHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,

* A0eK8AMHOU NOSUMUBHOU CAMOOYEHKU U H-KOHYyenyuu,



* KOMNEMeHMHOCMU 8 Peanu3ayul OCHO8 2paiCOAHCKOU UOeHMUYHOCMU 8 NOCIYNKAX U 0esIMelbHOCIU,

* MOPAIbHO20 CO3HAHUS HA KOHBEHYUOHAILHOM YPOBHE, CNOCOOHOCMU K PeUleHUI0 MOPATIbHbIX OUleMM HA OCHO8e yYéma no3uyuil
VUACMHUKO8 OUNeMMbl, OPUEHMAayuu Ha UX MOMUBbI U YY8CMBA, YCMOUYUBOE CAe008AHUE 8 NOBEOeHUU MOPANTbHLIM HOPMAM U
IMUYECKUM MPeDOBAHUAM,

* SMIAMUU KAK OCO3HAHHO20 NOHUMAHUSL U CONEPEN’CUBAHUS YYBCNEAM OPY2UX, BbIPANCAIOWELCS 8 NOCMYNKAX, HANPABIEHHbIX HA
nOMOWb U obecneverue O.1a20N0NYYUsL.

PeryJsiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBHS

BBITyCKHHUK HAYIHTCS:

* [I€JICTI0JIATaH1I0, BKJTFOYasi TOCTAHOBKY HOBBIX IIeJIel, TpeoOpa3zoBaHue MPAKTUIECKOM 3a/ja4K B TIO3HABATEIBHYIO;

* CaMOCTOSITEILHO aHAIM3UPOBATh YCIOBUS JOCTHXKEHUS 1M Ha OCHOBE YUYETa BBIJICJICHHBIX YUYUTEIEM OPUCHTUPOB JICUCTBUS B
HOBOM Y4€OHOM MarTepuare;

* IJTAHUPOBATh MYTH JOCTIKCHHUSI IIEIICH;

* YCTaHABJIWBATH IIEJIEBBIC IPHUOPUTETHL;

* YMETh CAMOCTOSITEIIbHO KOHTPOJIUPOBATH CBOE BPEMsI M YIIPABJIATH UM;

* IPUHUMATD PEIICHHS B IPOOJIEMHON CUTyaIli Ha OCHOBE TIEPETOBOPOB;

* OCYIIIECTBIIATh KOHCTATUPYIOIIWA M TPEABOCXUIIAIONINN KOHTPOJb 1O PE3yJbTaTy W IO CIIOCO0y IEHCTBHSI; aKTyaJbHBIN
KOHTPOJIb Ha YPOBHE MTPOU3BOIFHOTO BHUMAHUS;

* aJICKBaTHO CaMOCTOATEJILHO OIICHUBATh MPABWIBHOCTH BBIMOJHEHUS JEHCTBUS M BHOCHUTH HEOOXOIUMBIE KOPPEKTUBHI B
WCIIOJIHEHHE KaK B KOHIIE IEUCTBUSI, TaK U 10 XOJy €ro peaan3alluu;

* OCHOBaM IIPOTHO3WPOBAHMS KaK MPEIBUICHUS Oy IyIINX COOBITUI U pa3BUTHS IIpoIlecca.

Buinyckunux nonyuum 603mMoicHOCMb HAYYUMBCSL:

* CAMOCMOSIMENbHO CMA8UMb HOBblE YYeOHble yeau U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 BPEMEHHO 2L NePCNeKmuee;

* NpU  NIAHUPOBAHUU OOCMUIICEHUS Yelel CAMOCMOAMENbHO, NOIHO U AOeK8AMHO YHUUMbIGAMb YCI08Us U Cpeocmea Uux
O0CIMUINCEHUSL;

* gbl0eNAMb AIbMEPHAMUBHBLE CHOCOObL OOCMUMNICEHUSL Yellu U 8bloupams Hauboiee d¢hGekmushblil cnocoo,

* OCHOBAM camope2yiayuu 8 y4eOHOU U NOZHABAMENbHOL 0essmelbHOCIU 8 (hopMe OCOZHAHHO20 YNPABIeHUs. CBOUM NOBeOeHUeM U
0esimebHOCbIO, HANPABIeHHOU HA 0OCMUJICEHUEe NOCMABIEHHbIX Yelell,

* 0CYWeCmBIsiImb NO3HABAMENbHYIO PeDIeKCUI0 8 OMHOWEHUU 0etICMBUL NO PeUleHUio Y4eOHbIX U NO3HABAMELHBIX 3a0ay,

* A0eK8AMHO OYEeHUBaAmMb 00BEKMUBHYIO MPYOHOCMb KAK Mepy (Qakmuyecko2o uiu npeononazaemoz0 pacxood pecypcos Ha
peulenue 3a0a4u;



* A0eK8AMHO OYEHUBAMb CB0U BOZMONCHOCMU OOCMUICEHUS Yelu ONpedeNéHHOU CIONCHOCMU 6 DA3IUYHbIX —chepax
CAMOCMOAMENbHOU 0eAmMeNbHOCHU,

* OCHOBAM CAMOPe2YIAYUU IMOYUOHATLHBIX COCMOSHU,

* npuIa2ams 80J1e6vle YCUIUs U NPeoooaesams mpyoOHOCU U NPERAMCMEUsL HA NYMU OOCIUICEHUS YeTlel.

KoMMmyHuKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHSA

BbITyCKHUK HAYy4YUTCS:

* YYUTHIBATH PAa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIIMH PA3IMYHBIX MMO3ULIUNA B COTPYTHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHME M TMO3UIIUI0, apTyYMEHTUPOBATh W KOOPAMHHPOBATH €€ C TMO3MIMSAMU MapTHEPOB B
COTPYJHHUYECTBE MIPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JI€ATEIbHOCTH;

* YCTaHABIUBATh U CPABHUBATH PA3HBIC TOUKH 3PEHHUS, MPEXKIEC YeM MPUHUMATD PEIICHUS U JIeJaTh BHIOOD;

* apTYMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTh U OTCTAaWBATh CBOIO MO3HIIMIO HE BPAXKIEOHBIM JJIsI ONITIOHEHTOB 00pa3oM;

* 33/1aBaTh BOMPOCHI, HECOOXOAMMBIE JJIsi OPTraHU3aAIMH COOCTBEHHOM IEATEIHHOCTH U COTPYTHUYECTBA C TAPTHEPOM;

* OCYIIECTBIJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHUECTBE HEOOXOAMMYIO B3aMOIIOMOIITb;

* aJICKBaTHO MCIIOJIb30BATh PEYb JUIS IJIAHUPOBAHUS M PETYISIIIUK CBOCH EATEeIbHOCTH;

* aJICKBATHO HCIIOJIH30BATh PEUYEBBIC CPEIACTBA IS PEIICHUS Pa3IMYHBIX KOMMYHUKATHBHBIX 3a/lad; BIAAETh YCTHOW U
MUCHhMEHHOU PEeUbl0; CTPOUTH MOHOJIOTHUECKOE KOHTEKCTHOE BHICKA3bIBAHHE,

* OPTraHU30BBIBaTh M IUIAHUPOBATH Y4EOHOE COTPYJHUYECTBO C YUYUTEIIEM WU CBEPCTHUKAMHU, OMPENCNATh MeTu W (PyHKIHUU
YYaCTHHKOB, CIIOCOOBI B3aUMOICHCTBUS; TUIAHUPOBATH 00IIHE CIIOCOOBI pabOTHI;

* OCYUIECTBJIATH KOHTPOJb, KOPPEKIIMIO, OLIEHKY JeHCTBUM MapTHEPA, yMETh yOexkKAaTh;

* paboTaTh B TpYyIe — YyCTaHABIMBATh padoure OTHOIICHUs, d3P(HEKTUBHO COTPYAHHYATh M CIOCOOCTBOBATH MPOIYKTUBHOMN
KOOIIepallii; HHTETPUPOBATHCS B IPYIIYy CBEPCTHUKOB U CTPOUTH MPOJAYKTUBHOE B3aUMOJIEUCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHHKaTHUBHOU pedIiekcuu;

* MCIIOJIb30BATh aJI€KBATHBIE S3BIKOBBIE CPEACTBA ISl OTOOPaKEHUSI CBOMX UYBCTB, MBICIIEI, MOTUBOB M MOTPEOHOCTEH;

* 0TOOpaxaTh B peuH (onucanue, 0ObsICHEHUE) COJIEP)KAHUE COBEPIIAEMBIX JIEUCTBUM Kak B (popMe IpOMKON COIMATN3UPOBAHHOM
pedn, Tak ¥ B popMe BHYTPEHHEH peun.

BolnyckHuk noayuum 603MOMCHOCMb HAYYUMbCL:

* YUUmMBIBAMb U KOOPOUHUPOBAMb OMIUYHbIE OM COOCMBEHHOU NO3UYULU OPY2UX JIH00eli 8 COMPYOHUUeCcmee;

* YUUmMbI8AMb PA3HblE MHEHUs U UHMEPeCcbl U 000CHOBbIBAMb COOCMBEHHYIO NOZUYUIO,

* NOHUMAMb OMHOCUMENILHOCMb MHEHUL U NOOX0008 K PeueHU0 npoodiemb,

* NPOOYKMUBHO paspeulams KOH@IUKMbL HA OCHO8e YYéma UHmMepeco8 U NO3UYULl 6cex YUACMHUKO8, NOUCKA U OYEHKU
AbMEPHAMUBHBIX CNOCOD08 paspeuleHuss KOHQDIUKMOS8, 00208apu8amvCs U Npuxooums K o00wemy peuweHuro 8 CO8MeCmHOL
0esimenbHOCMU, 8 MOM YUCTe 8 CUMYayuu CIOJKHOBEHUsI UHMEPECOs;



* Opamv Ha ceOsl UHUYUAMUBY 8 OP2AHUZAYUU COBMECTHO20 0elicmBus (0el1080e TU0epCcmaeo);

* 0KA3bI8AMb NOOOEPIHCK)Y U COOCUCMBUE MEM, OM K020 3A8UCUN 00CMUNCEHUE YelU 8 COBMECMHOU 0esamelbHOCmU,

* 0CYWeCmBIIAMb KOMMYHUKAMUBHYIO pehieKCUo KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHBIX OelicmEull U 0elicmaeuti Napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, HOCNe008AMENbHO U NOJIHO Nepeoasamv NAPMHEPY HeoOX00UMYIO
ungopmayuio Kaxk opueHmup 0 NOCMpPOeHUs Oelcmeus;

s gcmynames 6 0uanoe, d MmMakKice YUacmeosamv 6 KOJIEKMUBHOM 00CyiHcOeHuu npoobiem, ydacmeosams 6 OUCKYCCUU U
aApeyMeHmupo8amsv C8010 NO3UYUIO, 81A0eMb MOHOI02UYECKOU U OUANOSUYECKOU (OopMAaMU peyl 8 COOMBEMCMBUL C 2PAMMAMUYECKUMU
U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

* C11e008amb MOPATLHO-IMUYECKUM U NCUXON0SUYECKUM NPUHYUNAM OOWeHUs U COMPYOHUUeCmea HA OCHOBE YBANCUMENbHO20
OMHOULEHUSI K NAPMHEPAM, SHUMAHUSL K JUYHOCIU OPY2020, A0eK8AMHO20 MENCIUYHOCMHO20 80CHPUIMUS, 20MOBHOCU A0EK8AMHO
peazuposams HA HYHcObl Opyeux, 6 UYACMHOCMU OKA3bl8AMb HOMOWb U IMOYUOHAILHYIO NOOOEPIHCKY NAPMHEPAM 6 npoyecce
oocmudicenusi 0ouell yeiu COBMeCmHol 0essmeabHOCm,

* ycmpausams 3QhekmusHvle 2pynnosvie 00CYyHCcOeHUss U obecneuusamv OOMEH 3HAHUAMU MedHcOy YaeHaAMU 2pynnvl OJis
NPUHAMUSA 3PHEKMUBHBIX COBMECHHBIX PEUUeHU;

* 8 COBMECMHOU 0esIMeNbHOCMU YEMKO (POpMYIUposams yeau cpynnvl U NO360JsIMb €€ Y4acmHUKaM Nposeisams coOOCMBEHHYI0
SHepauro OJis 00CMUICEHUS IMUX Yelell.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE 1eiiCTBHUSI

BpinyckHUK HayuuTcs:

* OCHOBaM pealii3aliii MPOEKTHO-UCCIIEN0BATENHCKON e TEIbHOCTH;

* IPOBOJIUTH HAOJIOJICHUE U DKCIIEPUMEHT MOl PYKOBOJICTBOM yUUTEJIS;

* OCYIIIECTBIIATH PACHIUPEHHBINA MTOUCK WH(OPMAIUH C UCTIOIB30BaHHEM pecypcoB Onbmorek u MHTepHerTa;

* CO3/1aBaTh M MPe0OPa30BBIBATH MOJIEITH M CXEMBI JIJIsl PEIICHUS 3a/1a4;

* OCYIIECTBIIATH BHIOOp Hanboee F3(h(PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a71a4 B 3aBUCHMOCTH OT KOHKPETHBIX yCIIOBUM;

* 1aBaTh OIPEICIICHUC TTOHATHUSIM;

* YCTaHABJIMBATh MPUIMHHO-CIICACTBEHHBIC CBSI3H;

* OCYIIECTBIIATH JJOTHYECKYIO ONEPAIMIO YCTAHOBIICHUS POIOBHUIOBBIX OTHOIICHUH, OTPAHUYCHHUE TTOHSATHS;

* 000011aTh TTOHATUS — OCYIIECTBIISATH JOTHYECKYIO OIEpaIiio Mepexojia OT BUAOBBIX MPU3HAKOB K POJOBOMY IOHSATHIO, OT
MMOHSTHS ¢ MEHBIITUM 00BEMOM K ITOHSITUIO ¢ OOJIBITUM 00BEMOM;

* OCYILIECTBIIATh CPaBHEHHUE, CEPUALIUI0 U KIACCU(UKAIUIO, CAMOCTOSATEIbHO BHIOMpPAsi OCHOBAHUS M KPUTEPUU JJIsi YKa3aHHBIX
JIOTUYECKUX ONIEPALIH;

* CTPOUTH KIACCU(PUKAINIO HA OCHOBE TUXOTOMUYECKOTO JeIeHHsI (Ha OCHOBE OTPHUIIAHUA);

* CTPOUTH JIOTHUECKOE PACCYKIECHUE, BKIFOUAIOIIEE YCTAHOBICHUE MPUINHHO-CIICJICTBEHHBIX CBSI3CH;



* OOBSICHSITH SIBJICHUS, TIPOIIECCHI, CBSI3H M OTHOIIICHUS, BBISBIIIEMbIC B X0OJI¢ UCCIICI0OBAHMSI;

* OCHOBaM 03HAKOMUTEILHOI0, U3yUYalONIEro, yCBAaUBAIOIIETO U MOMCKOBOTO YTEHUS,

* CTPYKTYPUPOBATh TEKCTHI, BKJIOYAs YMEHUE BBIACISATH IJIaBHOE M BTOPOCTENEHHOE, TJIABHYIO MJICK0 TEKCTa, BBICTPAUBATH
IIOCJIEIOBATEILHOCTh OIIUCHIBACMBIX COOBITHUI;

* pabotatb ¢ MeradhopamMd — TOHMMATh NEPEHOCHBIM CMBICH BBIPAKEHUN, MOHUMATh M YHNOTPEOJsATH OOOPOTHI peuu,
MOCTPOEHHBIE HAa CKPHITOM YII0100JIEHUH, 00pa3HOM CONMKEHHUH CIIOB.

Buinycknuk nomyuum 803mMoiCHOCMb HAYYUMBCAL:

* OCHOBAM DepIeKCUBHO20 YMEHUSL,

* cmasums npoodemy, apeyMeHmuposams e€ aKkmyaibHOCmy,

* CaMOCMOSIMeNbHO NPOBOOUMb UCCIE008AHUE HA OCHOBE NPUMEHEHUsI MemMO008 HADII00eHUs U IKCNEPUMEHMA,

* 8b10BULATNL SUNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECcos8, 00bEeKMOos;

* 0pP2aHU308b18aMb UCCIEO0BAHUE C YETbI0 NPOBEPKU SUNOME3;

* denamob YMO3AKNIOYEHUA (MHameMGHOG uno aHCl]ZOZMM) U 8b18600bl HA OCHOBE apzcymenmauuu.



Cucmema OUECHUBAHUA 6 npedmeme xumus.:

1. OneHKka yCTHOTO OTBETA.
OT1meTtka «5» :
- OTBET MOJIHBIM U IPAaBUWIbHBIA HA OCHOBAHUM U3YYEHHBIX TEOPU;
- MAaTepHaJI U3JI0KEH B ONPEICICHHON JJOTHYECKON NTOCIIEN0BATEILHOCTH, JINTEPATYPHBIM S3BIKOM;
- OTBET CAMOCTOSTENbHBIM.
OTMmeTKka «4»
- OTBET IOJIHBIN U IPABUJIBHBIA HA CHOBAHUM U3YUYEHHBIX TEOPHIA;
- Marepuai U3JI0KEH B ONPEJEICHHON JJOTMYECKON MOCIIEeI0BATENbHOCTH, MPU 3TOM JIONYILIEHbI ABE-TPU HECYIECTBEHHbIE OIIMOKH,
UCIIPaBJIEHHBIE 110 TPEOOBAHUIO YUUTEIS.
OTmerka «3» :
- OTBET IOJIHBIM, HO MPH 3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEIMOJIHBIN, HECBSA3HBIN.
OTmeTKka «2»:
- TpU OTBETE OOHAPYKEHO HEMOHMMAHHE YYalllUMCS OCHOBHOTO COJEp)KaHUs y4yeOHOro MaTepuaia WIM JOMYIIEHbl CYIECTBEHHbIE
OLUIMOKHU, KOTOPBIEC YUAILIUICS HE MOKET UCIIPABUTH NPU HABOJSAIIMX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.
2. OueHKa 3KCHepUMEHTANbHBIX YMeHni. OlLleHKa CTaBUTCS Ha OCHOBAHMM HAONIOCHHUSA 3a YYallUMUCA U MHUCbMEHHOTO OTYeTa 3a
pabory.
OT1merka «5»:
- paboTa BBINOJHEHA MOJHOCTHIO U IPABUIILHO, CJIETaHbl IPaBUJIbHbIE HAOIIOIEHUS U BBIBODL;
- HKCIEPUMEHT OCYIIECTBIIEH MO IJIAaHY C YYETOM TEXHUKU O€30MacCHOCTH U MPaBUII pabOTHI C BEIIECTBAMHU U 000PYI0BAHUEM;
- MPOSIBJIEHBl OPraHU3ALMOHHO - TPYJOBbIE YMEHMsI, MOJACP>KUBAIOTCA YUCTOTAa paboyero Mecra W MopsAoK (Ha CToje, SKOHOMHO
UCIOJIb3YIOTCS] PEaKTHUBBI).
OTmeTka «4» :
- paboTa BBIMIOJIHEHA MTPABUJIBHO, CIENIaHbl MPaBUIIbHbIC HAOIIOACHUS U BBIBOJBI, HO MIPH 3TOM SKCIIEPUMEHT MPOBEACH HE MOJTHOCTHIO
WM JIOTIYIIEHbI HECYIIECTBEHHbIE OIIMOKH B paboTe C BELIECTBAMHU M 000PYIOBAHHUEM.



Ot1meTtka «3»:
- paboTa BBINNOJHEHA MPABUJILHO HE MEHEE 4YE€M HAMOJOBUHY WJIM JOMYIIECHA CYIIECTBEHHAs OIIMOKA B XOJE€ SKCIEPUMEHTAa B
oOBsicHeHHH, B 0GOpMJICHHH pabOThl, B COOJIOACHUU MPaBWJI TEXHUKH 0€30MacHOCTH Ha padOTe ¢ BelIeCTBAaMU U 000pPYAOBAHUEM,
KOTOpasi UCIPABIISIETCS TTO TPEOOBAHUIO YUUTETIS.
OTrMeTKa «2»:
- JIOMYyIIEHHI 1Be (¥ 0oJiee) CYIIECTBEHHBIEC OIIMOKU B X0JI€: IKCIEPUMEHTA, B OOBACHEHUH, B 0OPMIICHUHU PaOOThI, B COOJIIOJCHUU
NpaBUJI TEXHUKHU OE30MaCHOCTH MpHU paboTe ¢ BEleCTBAMH U OOOPYJOBAaHUEM, KOTOpPbIC yUYAlIUHCS HE MOXET HCIPABUTH JIaXKe IO
TpeOOBAHUIO YUUTEJIS;
- paboTa He BBIMOJHEHA, Y y4Yallerocs OTCYTCTBYET AKCIIEPUMEHTANIbHBIE YMEHHUSI.
3. OuneHka yMeHHUil pelIaTh pacyeTHbIE 3aJa4M.
OTmeTka «5»:
- B JIOTMYECKOM PaCCyXJICHUHU U PEIICHUU HET OIIMOOK, 3ajlaua perieHa paruoHaaIbHbIM CIIOCOO0M;
OTmeTKa «4»:
- B JIOTUYECKOM PACCYXJEHUU W PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pellieHa HepaldOHAJbHBIM CIOCOOOM, WU
JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OrmeTka «3»:
- B JIOTHYECKOM PACCYk ICHUU HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIEHA CYIIIECTBEHHAs OITMOKA B MATEMAaTUYECKUX pacyeTax.
OT1meTka «2»:
- IMEETCSI CYIIECTBEHHBIE ONTUOKHY B JIOTUYECKOM PACCYKICHUU U PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OneHKa NMCbMEHHBIX KOHTPOJbHBIX PadoT.
OTmeTka «5»:
OTBET MOJHBIN U MPABUIIBHBIN, BO3MOKHA HECYIIECTBEHHAs OMUOKA.
OTmeTka «4»:
OTBET HETIOJHBIN WK JIOMYIIEHO HEe O0Jiee IBYX HECYIIECTBEHHBIX OIUOOK.
OrmeTka «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAMOJIOBUHY, JOMYIIEHA OJIHA CYIIIECTBEHHAs OITMOKA U MPU STOM JBE-TPH HECYIICCTBEHHBIE.
OTmeTKa «2»:
paboTa BHITIOJIHEHA MEHBIIIE YEM HAIOJOBUHY WM COAECPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
paboTa He BHITIOJIHEHA.
[Ipu oreHKE BBIMOTHEHUS MUCHMEHHOW KOHTPOJIBHOW pPaOOThI HEOOXOAMMO YYHTHIBaTH TpeOoBaHWs eauHOro opdorpaduaeckoro
pexuma.



5. OneHkKa TeCTOBBIX padoT.

TecTbl, cocTOSsIIIME W3 MATH BOMPOCOB MOXKHO MCIOJIB30BaTh MOCIE M3Y4YEHUs KaxJaoro marepuana (ypoka). Tect u3z 10—15
BOIIPOCOB HCTOJB3YETCA ISl Mepuoamdeckoro KOHTpois. Tect u3 20—30 BoOmpocoB HEOOXOAMMO HCIOJIB30BAaTh JJISI HUTOTOBOTO
KOHTPOJISI.

[Ipu oneHUBaHUY UCIIOIB3YETCS CIEAYIONIas IKAJIA: I TECTA U3 MIATH BOIPOCOB
* HET OIIMOOK — OLIEHKA «5»;
* OJTHA OILIMOKA - OLICHKA «4»;
* JIB€ OIIMOKN — OIICHKA «3»;
* TpU OMUOKH — OLIEHKA «2).
J{nst Tecta u3 30 BOmpocCoB:
* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «S»;
* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;
* 13—18 npaBWIbHBIX OTBETOB — OLICHKA «3»;
* MEHbIIE |2 MpaBUIIBHBIX OTBETOB — OLICHKA «2».
6. Ouenka npoekra.
[IpoekT oreHUBaETCs MO CASAYIOUUM KPUTEPHUSIM:
* coOmtoieHre TpeOOBaHUM K €ro 0POPMIICHHIO;
* HEOOXOJIUMOCTH M JIOCTATOYHOCTH JIJIsI PACKPBITHS TEMbI TPUBEJCHHON B TEKCTE IPOEKTa HH(POpMAIUK;
* yMEHHE 00yJaromerocs CBOOOHO U3JiaraTh OCHOBHBIE HJIEH, OTPAKEHHBIE B TIPOEKTE;
* CIIOCOOHOCTH O0YYarOIIerocs: MOHATh CYyTh 3aJ]aBa€MbIX YJIEHAMHU aTTECTAIlMOHHOW KOMHUCCUU BOIMPOCOB U CPOPMYIUPOBATH TOUHBIE
OTBETHI HA HUX.

Temamuka uccneooeamebCKux u npoelcmnblxpaﬁom:

1. DkcneprTr3a TPOIYKTOB MUTAHUA 110 YIAKOBKE.

2. OnpenienieHue KayecTBa BOJIbI.

3. KucnotHocth atMoc(hepHBIX OCaaKOB.

4. KauecTBeHHOE OMpe/iesieHHe BUTAMUHA A B OBOIIaX.

5. KauectBeHHOe onpezeneHue ButTamuaa C B OBOIIAX.

6. BolpamuBanue KpucTaIoTUIpaToB.

7. Ilouck Haubosee 3pPEKTUBHBIX METOJIOB 3aLUTHI METAJIJIOB OT KOPPO3HH.



1. KAJIEHOJAPHO - TEMATUYECKOE INTAHUPOBAHUME YPOKOB XUMHUU

(2 YACA B HEJIEJIIO).
Ne Ne Tema ypoka Jomamnee | IlpeamerHbie MertanpeamerHbie JInyHOCTHBIE Kon
Ne 3ajaHue TpedoBaH
Mo3naBarensubie YV/I, Momamn Koz ik K
ee JJIEMEHT YPOBHIO
PeryasituBHbie YV, a
y A 3ajaHme HOAT0TOB
coxepxa
KomMmyHukatuBubie YY /[ § HUsI - rllmcm{
K2C y
— HKOB
KIY
Pa3gen 1. OcHOBHBIE NOHATHS XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NpeAcTaBennii) (51 yac + 3 yaca pe3epBHOI0 BpeMeHH).
1. 1. [Ipenmer XUMUH. Jlatb MOHSTHE o| K.YV/. 1.MotuBanus Hay4eHuUs IIpesenTanun
XuMusi Kak  4acTb npeamere XUMHH. MpeIMETY XUMUS «IIpaBuna Th B
€CTCCTBO3HAHUS. Cdopmuposats 1.Paspemenne KoH(INKTA KaOWHETe XUMHUM»,
IIepBOHAYANBHBIE 2.PasBuBath 1yBCTBO «HcTopus
BemectBa M HX Npe/ICTABICHNS: 2.YupaBieHue MoBeAeHUEM TOPIOCTH 33 POCCHHCKYIO | panpyrig ximum,
CBOIiCTBa. napTHepa XHMHYECKYIO HAyKy XMus i
a) O BELIECTBE, a TAKKE 3 Hpaserserio- HOBCEJHEBHA
o mpocteix u cnoxkueix | ILYY/L. : JKIH3HD UeTOBCKAY.
BEIIECTBAX; ITHYECKOE OL[CHUBAHHE
1.®opmupoBanue
§1 0) Hayarh | MO3HABaTEILHOM 1IN 1 53
(dbopmHpoBaTh yMeHHE '
XapaKTepH30BaTh e CuUMBOJIBI XHMHYECKHX
BELIECTBA, HCIOJB3Ys SJICMCHTOB
P 5TOTO - o  XHUMHYECKHE
(hu3HUECKHE CBOMCTBA. bopmymer
e TepMuHBI
e  AHanu3 U CHHTE3
P.YVY].
1.Ilenenonaranue u
IUIAHUPOBaHHUE.
2. 2. MeTtoapl NO3HAHUS B 5 Cdopmuposatsb K. YVY/. 1.MotuBanus Hay4IeHHs
XUMHUH: HabIoJeHHE, §2, HepBOHAYAIIbHBIC HpeIMETy XUMHUS 23 4.1 122

MPEACTABIICHUSA: O




OKCIIEPUMEHT METOIaX HaOII0NEHUE 1.Pa3pemienue KOHq)HHKTa 2.Pa3BuBaTh 4yBCTBO
U DKCIIEPUMEHT TOPIOCTH 33 POCCHHCKYIO
2.YHpaBJICHI/IC IIOBECACHUEM XUMHUYECKYIO HAYKy
mapTHepa
3.HpagcTBeHHo-
ILYVY]. 3TUYECKOE OLICHUBAaHUE
1.®opmupoBanue
MMO3HABATEIBHOM TSN
e  AHa/W3 W CHHTE3
P.YVI.
1.1lenenonaranue u
IJIAHUPOBAHUE.
[paxkTuueckas §3 Ilo3HakomuTh yu-cs ¢ K.YVY/. 1.®opmupoBanue
padora Nel. 1ab0paTOPHBIM HHTEepeca K HOBOMY
060pyZLOBaHI/IeM, 1. HJIaHI/IpOBaHI/Ie MIPAKTUIECKOU MpeIMETY.
Mpabuna  TexHUKH npreMaMu opaiuenus | PAOOTHI O mpeaMety
0e30MacHOCTH  MpH C HHM.
patGote B 2.YnpasieHue NoBeIeHUEM
XHMHYEeCKOM Kalu- Paccmotpers npasuia napTHEpa.
HeTe. TEXHUKH 0€301acCHOCTH
ILYVYI. 2.6
O3HakoMJIeHHe c B KaOWHETE XUMHUHU 19 41
, .
J1260paTOPHBIM 1.®opmupoBanue 291
0GopynoBaHHeM. MO3HABATEIHLHOM IIENTH
e TepMmuHbI
e  AHaiu3 U CHHTE3
P.YVY/.
1.llenenonaranue u
IUTaHNPOBaHHE.
Yucrele BelecTBa U §4, Hcnonw3oBanue mist K.YVY/. dopmupoBaHue [TpesenTanus
cMecH. CriocoObl MO3HAHHUS WHTEpeca K HOBOMY «Yucrteie
paszaeneHus cmeceil OKPY>KaIoIleTo MUpa ®opmupoBaHUe yMEHUs npeaIMeTy BEILIECTBA U 4.5
Pa3INYHBIX METO/IOB paboTaTh B mapax, OTBe4aTh CMECHY.
(nabmozneHue, Ha BOIIPOCHI YUUTEII, Caii
atimol:
M3MEPEHHE, OTIBIT, YMEHHE HUCII0JIb30BATh 15 19
OKCICPUMEHT, XMMUYECKHH S3BIK ' '

MOJICIIMPOBAHUE U JIP.)

LYV

DopMHUpPOBAHUE YMEHUS
HAOII01aTh, IENIaTh BEIBOBI
IIpH TIPOBEJICHUU OTIBITOB,

a) fcior.edu.ru

6) school
collection.

edu.ru




yMeHHs paboTaTh ¢ KHUTOM

P.YVY].
1.1lenenonaranve u
TUTAaHUPOBAHHE.
IpakTuyeckas §5 Vcnons3oBaHue K.YVI. DopMHupoBaHUe Caiimur:
padorta Ne 2. MIPAKTHYECKUX U HHTEpeca K HOBOMY .
Oumncrka 3arpss- 71a60paTOPHBIX pabdoT, ®opmupoBanHue YMEHHA | mpenmery a) feior.edu.ru
HEHHOJi TOBapeHHOIi HECIIOXKHBIX paboTars B mapax. .
p 6)schoolcollection
coJIN. SKCIIEPUMEHTOB JJIS
p A ILYVY]. .edu.ru
JI0Ka3aTeNbCTBA
BBIIBUT 4CMBIX . dopmupoBaHue YMEHUS
TPCATIOMNOMKCHIH, Ha0JII01aTh, A€NaTh BBIBOJBI IIPH
OIHCAHUE PESYIBTATOR | 111 be oy OMBITOR. 4.1 2.7
9THX padoT
P.YVY].
Ymenne XapakTepHu30BaTh
CYIMIHOCTh  IOHSATUH  YHCTHIE
BEIECTBA U CMECH M CIOCOOBI
paznenenus cMmecei
dusnueckre u | §6, TTo3HakoMuUTHCS C K.YVY/. 1.MotuBanus Hay4eHUs Ipesenranust
XUMHYECKHE BOKHEHIIIMH XHM. MpeMETy XHUMHUS «Duznueckue n
SIBJICHUSI. MOHATHAMU: 1. Paspeenye KOH(IMKTA XUMHUYECKUE
XuMuueckue 5y 2.PasBuBath 1yBCTBO SABIICHUS.
.YnpaBnenne noseeHuEM i
peaKiuu. (uzngeckue u p ! TOP/IOCTH 33 POCCUICKYIO
XUMUYECKUE SBIICHUS, napTHEpa. XIUMUYECKYIO HAyKy
XUMHYECKash PeaKius;
ILYYI. 3.HpascTBenHO-
YMEHHE OTIINYaTh ITHYECKOE OLICHUBAHUE
1.®opmupoBanue 1.2
XUMHUYECKUE pECAKIINH o "
TI03HABATENBHOM 11eH 2.1
OT (PU3UUECKHUX
SIBIICHUH 29.2
e  XuMHUYECKUE
(bopMyIsl
e TepMuHBI
P.YVI.
1.Ilenenonaranue u
TUIAHUPOBAHHUE.
ATOMBI ¥ MOJIEKYJIBI, | §7 dopmupoBaHue K.YY/. dopmupoBanue y 1.6 1.2




HOHBI. 3HAHUH y4-Csl O 1. dopmymupoBanue ydamuxcsi yaeOHo-
COCTaBe aTOMa U COOCTBEHHOTO MHCHHS U [T03HABATEILHOI'O
aTOMHOTO SI7Jpa, HOHOB | TO3UIINY; MHTEpeca K HOBOMY
H MOJICKYIL. y4eOHOMY MaTepHaly U

2.YMeHue yuuThIBaTh pa3Hble Ccroco6am peleHus
MHCHUS 1 HHTEPECHI 1 HOBOM YaCTHOM 3a1ayuH.
000CHOBBIBATh

COOCTBEHHYIO MO3UIIHIO.

ILYY/.

1. Ucnons30BaHne 3HAKOBO-

CHUMBOJIMYECKUX CPENICTB, B TOM

YHUCIIe MOJEIEH U CXeM ISt

peleHHs 3a/1a4.

P.YVY/.

1.YMeHue caMmocTosTeNbHO

aJIcKBaTHO OLICHMBATh

MIPaBUIBHOCTH

BBITIOJIHEHHUS JEWCTBUS 1

BHOCHTH HEOOXOIMMEIE

KOPPEKTUBHI B

HCTIOJIHEHUE KaK MO X0y €ro

peanu3anuy, Tak U B KOHIIE

JIEHCTBUS.

BemecrBa §8 VMenne K.YVY/. 1.MoTuBanus Hay4eHUst

MOJ'ICKyJ'IFIpHOl“O " XapaxkTepu3oBaThb NpeaAMETY XUMUS.

1.Pa3pemienne koHpaukTa

HEMOJIEKYJISPHOTO KpUCTAITAIECKUE P ¢ 2.Pa3BuBaTh 9yBCTBO

EIICTKH. rOpIOCTH 3a

CTPOCHHA. P 2.YupasneHue P o

POCCHICKYIO.
Kpucrannuueckue XHMHUCCKYIO HAYKY
[IOBEICHUEM IapTHEPA.
PELIETKH. A PTHEP

ILYYA.
1.®opmupoBanue
MIO3HABAaTEIbHON IIETIH.
CHMBOJIBI XUMHYIECKHX
JJIEMEHTOB.

Xumuueckue (GOpMyIisl

3.HpaBcTBeHHO-
ITHYECKOE OLICHUBAHUE.

1.6

1.2




TepMuHbI.
P.YV.

1.CaMOCTOsATEILHO aIcKBATHO
OIICHUBATH MPABUIBHOCTH

BBINIOJTHEHUS IGHCTBUS U
BHOCHTH HEOOXOIMBIE
KOPPEKTHBHI B

HCIIOJTHEHHE KaK IO X0y €ro
peanu3anuu, Tak U B KOHILIE

JIEHCTBUS.
9. 9. | IIpocteie u | §9,10 Vwmenne K.YVI. 1.MotuBauus Haydenuss | IIpeseHrtarms
CIIOKHBIE XapaKTepu30BaTh peMETy XUMHES «IIpocTteie n
BeIleCTBa. BayKHEHIITHE 1.AprymeHTHpOBAaTH CBOIO CJIOKHBIC
. XHMHUECKHe oHsTHs: | TOSHINIO H KOOpIHUHHpoBaTh ¢¢ | 2.PasBuBath uyBCTBO BEIIECTBa»
XuMHUUYECKUM o
XUMUYECKHUH dmeMenT, | C NO3HMIMAMH IIapTHEPOB B TOPIOCTH 33 POCCUHCKYIO
3JIeMEHT. MeTabl KnaccuHKans COTPYAHUYECTBE MPH BHIPAGOTKE | XMMHUYECKYIO HayKy
1 HEMETAILIbI. BeIweCTs (Ha POCTEIE OOIIETO PENICHNS B COBMECTHOM 3 Hpascraero-
U CJIOXKHBIE BellecTBa). | ACATEIBHOCTH. THUECKOE OLCHHBAHNE L1 19
LYV, -
1.YMeHue opueHTHpPOBaThCS Ha 9 16 221
pasHooOpazue cnoco6oB
peleHus 3aaau
2.YcTraHaBIuBaTh NIPUUYUHHO-
CJIEICTBEHHBIE CBS3H.
P.YVII.
1.1llenenonaranve u
IUIaHUPOBAHHE.
10. 10. | SI3blk xumuu. 3HaKu §11,12 YMeHue K.YVY/. 1.MoTuBalys Hay4eHHs Tabnuna

XUMHYECKUX XapaKTepu30BaTh TIPEMETY XUMHS Menpeneena,

3JIEMEHTOB. BaKHEHIIINE 1. Paspeliesue KoH(IHKTA KapTOYKH C

OTHOCHUTENBHAS XUMHYECKHE MOHATHS: 2.HpascrsenHo- Ha3BAHUAMU U

aToOMHas Macca. 2.YipanieHHe NOBE/ICHACM STHYECKOC OLICHUBAHHC. CHUMBOJIAMH 10-12 1.6 1.1

XAMHAYECKHI 3JICMCHT,
OTHOCHUTCJIbHAA
aToOMHas Macca.

napTHepa
LYY/,

1.®opmupoBanue

JJIEMEHTOB, cepa,
MeJIb, JKEIe30.




MO3HaBATEIBHOM 1S
CHUMBOJIBI XUMHYECKUX
3JICMEHTOB;
XUMHUYECKUE (OPMYIIBL;
TEPMHHBI.

P.YV .

1.Ilenenonaranve u

TUTAaHUPOBaHHE
11. 11. | 3akon mocrosHcTBa | §13, VMmenne K.YY/. 1.MoTuBauus Hay4eHUst
COCTaBa BEILECTB XapaKTePH30BaTh MpeaMEeTY XUMHUS
OCHOBHBIE 3aKOHBI 1.Pa3pemenue koH)IMKTA
XUMEH: 33KOH sy 2.Pa3BuBaTh 4yBCTBO
.YnpasneHne noseeHueM i
IIOCTOSHCTBA COCTaBa P A TOPAOCTH 38 POCCHUCKYIO
napTHepa
BEIIIECTB. PTHED XUMHYECKYIO HAYKY
ILYVY/. 3.HpaBcTBEHHO-
ITUYECKOE OL[CHUBAHHE
1.®opmupoBanue
MO3HaBaTEILHOM IIEITH 13 1.6 1.3
o CUMBOJIBI XUMHYIECKHX
JJIEMEHTOB
e XuMHUECKUE
(bopMyIeI
e TepMmuHbI
P.YVI.
1.1llenenonaranve u
IUIAHUPOBAHHE
12, 12. | Xumuueckue §14, VMenue K.Yy . 1.MoTuBamus Hay4eHHs
dopmyIEL. XapaKTepu30BaTh p o HpEeIMETY XUMHUS
.Paspemenue koH(pIHMKTA
OrHocutenbHast TOHATHA 00 5 2 HpascTsentio-
OTHOCHTEbHON :
MOJIEKYJIApHas N 2.YrpaiieHUE NOBEICHUEM
yIp ATOMHOM I p ITUYECKOE OI[CHUBAHHE.
Macca. MOJIEKYJIIPHOM Maccax faprHepa
KauecTBeHHBIH | v ' 14 14 1.2
MeHHe ILYYI.
KOJINYECTBEHHBIN PacCUMTHIBATS
COCTaB BELICCTBA. OTHOCHUTEJIbHYIO 1.q)OpMI/IpOBaHI/Ie

MOJIEKYJIIPHYIO Maccy.

MO3HaBaTEILHOM 11N

° CHUMBOJIBI XUMHYECKUX

JJICMCHTOB




o  XuUMHYECKHE

(bopMyIBI
P.VV].
1.Ilenenonaranue u
IUIAHUPOBAHKE
13. 13. | Maccosas noms | §15, ‘YMeHuUe BBIUUCIIATD: K.YYA. 1.MoTuBauus Hay4eHUs IIpesenTanus
XUMHYECKOTO MAacCOBYIO JIOJTFO peaIMeTy XHMHUSI «MaccoBast 10115t
seMeHTa B XMMHYECKOTO 1.Paspewientie KondmkTa XHM. DJIEMEHTa B
COE/IMHEHNH. 3JIEMEHTa TIo (opMyIIe R —— 2.Hpascrento- BEIIECTBE»
COCTHHEHNS napHepa ITUYECKOE OI[CHUBAHHE
Omnpenenenne LYY
aJIeKBAaTHBIX CIIOCOOOB
peLieHus y4e6HoM 1.®@opmupoBanue
3a/la4u Ha OCHOBC MO3HaBaTEILHOM 1IN 15 4.5 281
3a/IaHHBIX AITOPUTMOB 45.1
o CUMBOJIBI XUMHIECKHX
JJIEMEHTOB
e  XuMHUECKUe
(dhopmyIsl
e Tepmunsl
P.YV/].
1.llenenonaranue u
[UIAHHPOBAHHE
14. 14. | BaneHntHOCTh §16, YMeHue omnpenesnsiTh K.YV . 1.MotuBanus Hay4eHuUs IIpesenTanus
XUMHYIECKUX BQJICHTHOCTH U [peMETy XUMHS «Cocrasnenue
3JIEMEHTOB. sHavenue panenTHoctn | |-Pa3pelieHHe KOHnKTa dopmyx o
Omnpenenenne HEKOTOPBIX 2 Viipassieue nosecHHeM 2.PazBuBats “YBCT‘io BaJICHTHOCTH
BAJEHTHOCTH XUMHYECKHX HapTHepa. i‘;’/&i":;:}fa POCCHHUCKYIO | xpvpgeckux
JJIEMEHTOB o 3JIEMEHTOB; YI0 HayKy 3JIEMEHTOB» L
Sf;ﬁ{;iﬁ; HHAPTRIX Ha3bIBATh OMHAPHBIE LYyl 3.HpascTsenHo-
COEIMHEHHS. VMeHHe OTpe/IeNsTh 9THYECKOE OLCHNBAHNE 16 14 25.2
aJIeKBaTHbIE CITOCOOBI PEIICHHUS 242

y4eOHOI 3a1au Ha OCHOBE
3aJaHHBIX aJITOPUTMOB.

P.YV].

1.1lenenonaranue u
IUIAHUPOBaHHE




15. 15. | CocraBnenue §17, Bomp. ‘YMeHue cocTaBisiTh K.YV . ‘YMeHue BhICTpauBaTh IIpesenTauus
xumuueckux Qopmyn | 2 57 (dbopmyIibl OUHAPHBIX coOcTBeHHOE LenocTHOe | «CocTaBieHue
GUHAPHBIX c1p.60 COEIIMHEHHM IO YMeHHe caMOCTOATENbHO MHUPOBO33pEHHE: dbopmyi o
COeIMHEHHi o H3BECTHOM OpraHM3OBbIBATE yueOHOE 0CO3HABATh TIOTPEOHOCTh | BaJEHTHOCTH
BAJIEHTHOCTH. BAJIECHTHOCTH B3aUMO/ICUCTBHC B IPYIIIIC. 1 TOTOBHOCTB K XUMHYECKHX
3JIEMEHTOB. €aMo00pa30BaHHIO. 9JIEMEHTOBY
LYY/
1.2
Ymenue IpeoOpa3oBHIBATH 17 14 252
“HPOPMAIMIO M3 OJHOTO BHIA B -
Ipyroii.
P.YYUI.
YmeHue COCTaBILATh IUIaH
peteHus npoOIeMbl.
16. 16. | AtromHo- §18, YMmenue K.YV . YmMmenue chopMUpOBaTH IIpesenTanus
MOJIEKYJISIPHOE XapaKTepH30BaTh y ydaumxcst yueoHo- «ATOMHO-
y4eHHE. OCHOBHbIE TToNoskeHns | L+ Y MEHHE dopMympoBarh [03HaBATEILHBIN MOJIEKYJISIPHOE
aTOMHO- COOCTBEHHOE MHEHHE 1 HHTEpeC K HOBOMY yuCHHE»
MOIEKYIIPHOTO TO3HLHIO; yue6HOMY MaTepuainy u
y4eHHMs, IOHUMATh €ro crocobam penIeHus
2.YMeHue yUuThIBaTh pa3Hble = .
3HAYCHHE HOBOI#1 YaCTHOM 3a/1aunt
MHEHUSI ¥ HHTEPECHI 1
000CHOBBIBATH
COOCTBEHHYIO TTO3HUIIHIO.
ILYVY].
1. YMeHHe UCIoabp30BaTh
3HAKOBO-CHMBOJIHYECKHE
CPEZICTBA, B TOM YHCJIE MOJIENH 18 1.6 13

CXEMbI U1 PEIICHU 3ada1;
P.VV].

1.YMeHne caMoCTOSITEILHO
aJIeKBaTHO OLIEHUBATh
MPaBHJIBHOCTD

BBIIIOJIHEHUS IEUCTBUS U
BHOCHTB HEOOXOIMBIE
KOPPEKTHBHI B

HCIIOJIHEHUE KaK I10 X004y €ro
pceajm3anny, Tak U B KOHLIC

JICHCTBHS .




17. 17. | 3akoH coxpaHeHUs §19, VeHue K.YV . PazBuBath uyBCTBO
MaccCHl BEIECTB. XapAKTEpH30BATS Y ACHIE CAMOCTORTEALHO TOPAOCTH 32 POCCHUHICKYIO
XUMHUYECKYIO HAyKy
OCHOBHBIC 3aKOHBL OpPTraHU30BBIBATh YUeOHOE
XUMUH: B3aMMOJICUCTBHE B TPYIIIE.
COXPAHEHUsI MAaCChI LYY/, 13
BEIIECTB; '
Ymenue IpeoOpa3oBHIBATH 19 2.1
TIOHUMATE €TO “HPOPMAIMIO M3 OJHOTO BHIA B 283
CYIIHOCTh 1 3HaUCHHE JPYTOii.
P.YYA.
YMeHue coCTaBIATh IUIaH
peteHus npoOIeMbl.
18. 18. | Xumuueckue §20 YMEHHE COCTaBJIATh K.YV . 1. Ymenue IIpesenTanus
ypaBHEHHUSL. YpaBHEHUSI XUM. OpPHEHTHUPOBATHCS Ha «CocraBnenue
peaxuuii. 1. Ymenne: MOHUMAHUE IPUYKH ypaBHEHHUI 20
« CTPOHTS IOHATHBIC /U1 ycmexa B yaeOHoOit XI/IMI/I‘Ie"CKI/IX
TapTHEepa BBICKA3bIBAHMUS, JICATCILHOCTH PCAKIUID
YYHUTBIBAIOLINE, YTO ITAPTHEP
3HAET W BUIMT, a YTO HET;
* 3a/1aBaTh BONPOCEL;
* KOHTPOJIMPOBATH ACHCTBHS
napTHepa.
ILYVYA.
253
VwMmenue: 2.1
2.8.3

* OCYIIECTBIIATE AHAH3
00BEKTOB C BBIIEIEHNEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

* OCYHIECTBJIATH CUHTE3 KaK
COCTaBJICHHUE 1ICJIOTO U3 YacCTeH.

P.YV/.
VYmenus:

1.0cCy1ecTBIsATh UTOTOBBIH U
MOIIAroBhId KOHTPOIIb 110
pe3yibTaTy;




2. AeKBaTHO BOCIIPpUHUMATh
OLICHKY YUUTEJIs;

3. Paznuuats crocol u
pe3ysbTaT NeNCTBUS

19. 19. | Tuner  xummueckux | §21 yMeHHe K.YV . 1. Ymenue IIpesenTanus
peaxnuit OpUEHTHPOBATbCS Ha «Tunet
onpedensamp PeareHTH | YMEHHE CaMOCTOSTENHHO TOHUMAHHe IPHIHH XUMUYECKHX
Y MIPOJYKTHI PEaKIIHU; Opl"aHI/ISOIiLIBaTB yuebHOe yerexa B yueGHoit peaKiii» ’1
T B3aMMOJICUCTBHE B TPYIIIIE. JeATEIbHOCTH
K02 GHUIIHEHTHI B IL.YVY. 245
YpaBHECHUSX peaKIui 29
Ha OCHOBE 3aKOHA YmeHue peoOpa3oBHIBATH 283
COXPAHEHHUS MACCHI nHpopMaIMI0 U3 OJHOTO BHIA B o
BEIECTB ApYroH.
P.YYA.
‘YMeHue cocTaBisaTh MIaH
peteHus npoOIeMbl.
20. 20 | IloBropenue u | §1-21 1.3akpennenue 3nanunii | K.YY/I. 1. Ymenue
00o00mIeHne 1Mo TeMe Y paCUCTHBIX HABBIKOB OpUEHTUPOBATHCS Ha
«[TepBOHaYANLHEBIE ya-CAl. YMenHe caMOCTOATENbHO HNOHMMaHUE IPHYUH
XFMHYECKIE OpraHU30BbIBATE yueOHOE ycrexa B yueOHOH
HOHSTHSY 2.YMeHue peuatb B3aUMOJCHCTBHE B IPyIIe IeATeIbHOCTH
TUTIOBBIE TIPAMEPHI
KOHTPOJIbHOU pabOoTHL. .YV
1112
Yuere: 13 29.1
* OCYIIECTBIATH aHAIN3 2.92
00BEKTOB C BBIIEICHHEM 221
CYILIECTBEHHBIX U 24.1
HECYIIECCTBECHHBIX IIPU3HAKOB; 2.4.2
25.2
* OCYIIECTBIISATh CHHTE3 KaK
COCTaBJICHUE LIEJI0TO U3 YacTeH. ;Zi
P.YVYI. 2.8.3
YMmenus:

1.0cCy1ecTBIsATh UTOTOBBIH U
MOIIAroBhId KOHTPOIIb 110
pe3yibTaTy;

2. AleKkBaTHO BOCIIPHHUMATH




OLIEHKY YUHTEJIs;

3. Pazauuars croco6 u
pe3yNbTaT IeHCTBHS

21. 21. | Konmponvnas YMeHue oBnaneHus K.YYA. YMeHHue OLIEHUTh CBOU
paboma  Nel  no HaBBIKaMU KOHTPOJIS U y4eOHBIE TOCTIKEHHS
meme: OLICHKH CBOEH YMeHue caMOCTOSTENBHO 11 1.2
«Ilepeonauanvuvie JeATeNbHOCTH, yMeHue | OPTAHM30BBIBATH ydebHOE 1.3 29.1
Xumuyeckue NOHs- MIPEIBUACTD ACHCTBHC. 1.4 15 2.92
musay. BO3MOJKHEIE
ILYVY]. 1.6 2.2.1
HOCJIE/ICTBHS CBOUX 241
NCUCTBUH VMmenne peoOpa3oBbIBATh 21 22 2472
UHGOPMAIMIO M3 OJJHOTO BHJA B 41 45 252
ApYrou. 451 5.3 2573
P.YV]I. 281
2.8.3
YMeHue cocTaBiATh IUIaH
peuIeHus IpodaeMsl
22. 22. | Kucnopon, ero | §22. YmeHue K.YY/I. YMenue chopMupoBaTh IIpesenTanus 22
o0rmas XapaKTepHU30BaTh y ydamuxcsi yueOHo- «Kucnopon».
XapaKkTepHCTHKA U KHCJIOPOJ KaK 1. Vmenne dpopmymiposats TI03HABATEIBHEIIH
HaXOXKIEHUE B XUMHdecKHii onement | COOCTBEHHOE MHEHHE U UHTEPEC K HOBOMY
npupoze. Ilomyuenue 1 TIPOCTOE BEIIECTBO; TIO3HLIMIO, yueOHOMY MaTepHany 1
KHCIIOpOoJla W €ro pacro3HaBaThb crioco0aM pereHust
2.YMeHue yUUThIBaTh pa3Hble = .
buznueckne OIIBITHBIM ITyTEeM HOBOH YacTHOM 3a/1auut
. MHEHHS 1 HHTEPECHI 1
CBO¥iCTBa KHCIIOPOJ
000CHOBBIBATH
CoO:roieHue HopM
COOCTBEHHYIO TTO3HUIIHIO.
TIOBE/ICHHUS B
OKpYyXaromiel cpezne, LYY/, 232
MPaBUII 3J0POBOTO 1.6
06pa3a KU3ZHU 1. YMeHue ucnosib30BaTh 2.9.2
3HAKOBO-CHMBOJINUECKHE 5.1
241

CpEeNICTBA, B TOM YHUCIIE MOJCIH U
CXEMBI JUTsl pEIICHUS 3a/1a4;

P.YV].

1.YMeHne caMOCTOSTEILHO
aJIEKBaTHO OIIEHUBATh
MPaBHJIBHOCTD

BBIMIOJTHEHUST IEUCTBUS U
BHOCHTB HEOOXOIMBIE
KOPPEKTHBHI B




UCIOJIHEHUEC KaK 10 X014y €ro
pceaim3annu, Tak U B KOHLIE

23. 23. | Xumunueckue §23,24 YMeHue 00bACHUTH K.YYI. Pa3BuBaTh 4yBCTBO OnopHas cxema
CBOJCTBa KUCIIOPOJIA. CYIIHOCTh ropaoct 3a poccuiickyto | «[lonyuenue u
OKCHIBL KpPyroBOpOTa YMenue caMOCTOATENbHO XUMUYECKYIO HAYKY XHMHYECKHE
[Mpumenenue. KIHCIOpoJa B pupoze, | OPraHH30BRIBATL yuebnoe CcBOIiCTBa
Kpyrosopot IIpHMEHEHHE B3aUMOJICHCTBUC B TPYIITIC. KHCITIOPOa» 1.1 1.2
KHCIIOpPO/ia B KHCIIOPO/a; LYY 3.1.2
NPHPOJIE. 23,24 2.4,
YMETE COCTABIATH Ymenue IpeoOpa3oBHIBATH 16
YPaBHCHIA . I/IH(bopMaLu/Ho U3 OJHOTO BHUJIA B 25. 2.5.3
XUMHYECKUX PEaKIi, . 5.2
XapaKkTEPU3yIOIIHX APYTOH. 2.9.2
XUMUYECKHE CBOMCTBA P.YV/I.
KHCIIOPOJ
YMeHue cocTaBiATh IUIaH
PpelIeHus TPOGIEMEL.
24, 24. | IlpakTH4yeckas §25 Vcnons3oBaHue K.YVI. DopMHpOBaHUE
pa6ora Ne3. MPAKTHYECKUX U UHTEPECA K HOBOMY
Honyuyenue u cBoii- 71a00paTOPHBIX padoT, ®opmupoBanne YMCHUA | mpenmery
CTBa KHCJI0pPOaA. HECJI0XKHBIX paboTaThb B Iapax.
HKCIIEPUMEHTOB [JIst
JI0Ka3aTeNbCTRa LYY,
BBIIBUTACMBIX dopmMupoBanye yMeHHUSI
TIpCATIONOKEHITH, HabJI0/1aTh, JENaTh BBIBOIBI IIPH
OMHCAHNE PESYIBTATOB | 11 percnyy OITOB. 2.7.2
9THX paboT 23,24 41 43
P.VV]IL. 2.73
VMeHME Pacro3HABATE OMBITHBIM
[yTeM KHUCIOPOJ, OIKCHIBATH
XUMHUYCCKUC pcakuuu,
HabIo1aeMble B xojie
IKCIIEPHMEHTA.
25. 25. | Oson.  Amnorponus | §26 Ymenue K.YVYI. Pa3BuBath 4yBCTBO IIpesenranus
KHCIIOpOJa XapaKTepPU30BaTh 1. Vmenue: rOpIOCTH 32 poccuiickyo | «Bozmyx», T. 13
§27, COCTaB BO3/1yXa * CTPOUTD TIOHATHBIE IS XHUMHYECKYIO HAYKY «Cocras
Boszayx u ero cocras. HapTHEPa BHICKA3bIBAHHS, VMeHHe OLIEHMBATh CBOIO | BO3LyXay. 16 234
SammTa Ipusenenne YUHUTHIBAIOIIKE, YTO TIAPTHED JESTENLHOCTD 1 26,27
aTMOC(EpHOTO HIpPUMEPOB, oa00p 3HACT ¥ BUJMUT, a YTO HET; MOCTYIIKU JPYTUX JIHOACH 51 2.9.2
BO3AyXa oT apryMCHTOB, * 3a/1aBaTh BOIIPOCHL, C TOUKH 3pEHUS 5.2
3arps3HCHUS. bopmynuposanue :

* KOHTPOJIMPOBAThH ACHCTBUS
napTHepa.

COXPaHeHUS




BBIBOJIOB.

ILYV.

Vmenue:

* OCYIIECTBIIATH aHATU3
00BEKTOB C BBIACICHHEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX TIPU3HAKOB;
* OCYILECTBISATH CHHTE3 KaK
COCTAaBJICHHE IICJIOTO U3 YaCTeH.
P.YVY/.

VYmenus:

1.0cCy1mecTBIATh UTOTOBBIH U
MOIIArOBbIA KOHTPOJIb 110
pe3yibTaTy;

2. AeKBaTHO BOCIIPpUHUMATh
OIICHKY yYHTEIIS;

3. Paznmuuats criocob u
pe3ysbTaT NeHCTBUS

OKpPYKaIOLLEN Cpesibl

26.

26.

Bopopon, ero obmias
XapaKTepHCTHKA U
HaxO0XKJICHHE B
npupoze. [Tonydenue
BOJIOPOJIA U €T0
¢bm3nveckue
cBoiicTBa. Mepsl
0€301acCHOCTH TIPH
paboTe ¢ BOZOPOIOM

§28,

Vmenune
XapaKTepHu30BaTh
BOJIOPOJ KaK
XUMHYECKHH 3JIEMEHT
H TIPOCTOE BEIIECTBO,
pacrno3HaBath
OTIBITHBIM ITyTEM
BOJIOPOT

K.YYI.

VYMeHne caMoCTOSTEILHO
OpPraHU30BBIBATH YUCOHOE
B3aUMOJICHCTBHE B IPYIIIIE.

ILYV]I.

YmeHue peoOpa3oBbIBAThH
UHOOPMAIMIO M3 OJJHOTO BHJA B

TpyToii.
P.YV.

‘YMeHue cocTaBiIsTh IUIaH
peuIeHus pooOIeMBbI.

YMmenue chopMHpOBaTH
YCTONYUBBIA y4eOHO-
M03HaBaTeIbHBIN
HHTEpEeC K HOBBIM
o0mmmM criocobam
pemreHus 3a1a4q

IIpesenTanus
«Bogopon»,

T. «ITpumenenune
BOJIOPOIAY;
OIIOpHasl cXemMa

28

1.6
5.1
4.1

2.3.2
29.2
24.1

217.

27.

XuMHUYeCcKue

CBOMCTBa BOAOpPOJA.

ITpumenenue.

§29

YMeHue cocTaBisTh
YpaBHEHUS peakLuii,
XapaKTEePU3YIOMUX
XUMHUYECKHE CBOHCTBA
BOJIOPOJIa, HA3HIBATH
TIPOAYKTHI PEaKIIUU

K.YV /.
1. YMenue:

* CTPOUTD NOHATHBIC IJIA
napTHEpPa BbICKA3bIBaHUS,
YUUTBIBAIOIINE, YTO ITAPTHEP
3HACT U BUMUT, a UTO HET,

® 3a/1aBaThb BOIIPOCHI;

* KOHTPOJMPOBATH JIEUCTBHSI

Pa3BuTtne BHyTpeHHEH
MO3UIMH IIKOJIbHUKA Ha
YPOBHE TIOJIOKHUTETEHOTO
OTHOILEHHUS K LIKOJIE,
MOHUMAaHUS
HEOOXOMMOCTH YICHUS

IIpesenTanus
«Bogopon».

29.30

3.12
5.1

11 12
2.4.
253
29.2




napTHepa.
ILYY/.
Vmenue:

* OCYIIECTBJIATE aHAJINU3
00BEKTOB C BBIACIICHUEM
CYIICCTBECHHBIX U
HECYIIECTBCHHBIX TPU3HAKOB;

* OCYHIECTBJIATH CHUHTE3 KaK
COCTaBJICHUE IICJIOTO U3 YacTeH.

P.YV].
VYmenus:

1.0CyImecTBIsATh UTOTOBBIH U
MOIIAroBbIi KOHTPOJIb 110
pe3yibTaTy;

2. AeKBaTHO BOCIIpUHUMATh
OIIEHKY yUYHTEIIS;

3. Pa3znuyuath crocob u
pe3ynbTaT NeHCTBUS

28. 28. | lIpakTnyeckas §30 Hcnonb3oBanue K.YY/. dopmupoBaHue
padorta Ne4. MPAKTUYECKUX U WHTEpeca K HOBOMY
«[Monyyenune n1abopaTopHBIX padoT, YMeHust paboTaTh B Hapax. peaMeTy
BOJ0POaA " HECJIOKHBIX
HCCIeJ0BaHHEe  €ero 9KCIIEPUMEHTOB IS LYY,
CBOIiCTB» JI0Ka3aTelIbCTBa VMeHus  HaGmonaTh,  sienath
BBIIBUTACMBIX BBIBOIBI  TIPM  IPOBEACHUH 4.1 272
TPEANOJIOKEHHH; OLIBITOB. 29
OITMCaHKe PE3yIbTaTOB 43 273
3THX paboT P.YVII.
YMeHue pacno3HaBaThb OIBITHBIM
IyTeM  BOJOPOJ, ONHCHIBATH
XUMHUYCCKHUEC pcakuuu,
HaOJI0aeMBble B xoze
9KCIEPUMEHTA.
29. 29. | Bona. Meronpr | §31 Cobnronenue Hopm | K'YV, 1.PasButie BHyTpenueil | IIpesenTaums
OIpENEICHUsA COCTaBa MOBEACHUS B MO3UIIMHU LIKOJIbHUKA Ha «Boja Ha 3emie». 16 2.32
BOIBI - aHAIM3 M okpyxkatomeii  cpene, | COBEPIICHCTBOBATH yMEHUE YPOBHE NOJ0KUTENbHOrO | Pusnueckas Kapra 31 59 292
cuHtes. Boma B HpaBUII 3moposoro | AOTOBapHUBATECS U IMPUXOMUTH K| 0THOILEHHMS K ILKOJIE, MHUpa, KOJUIEKIHS ' e

o0meMy perieHuo B




IIPUPOJE U CIIOCOOBI o0pasa XKu3HH COBMECTHOH JIeATEILHOCTH HOHUMAHUS «MuHepasl 1 2.4.1
€€ OYMCTKH. Adpauus HEOOXOIMMOCTH Y4€HHUs, | TOPHBIC OPOIBD)
BOJIBL. ILYYA. BBIP2KEHHOTO B [pesenTanust
npeoOnagaHuu yaeOHO- «Bopna Ha 3emiey.
®opmupoBaTh yMeHHUE
MO3HaBaTEIEHBIX ®dnznueckas kapra
MIPOBOAUTH CPAaBHEHHE U
MOTHBOB U MHpa, KOJUTSKIHS
KIIaCCH(UKAIHIO 110 3aJaHHBIM
NPEINOYTeHUN «MHuHepaisl 1
KPUTEPHUSIM
COIHAIBHOTO CIIoc00a TOPHBIE OPOBD»
P.YV] OLICHKY 3HAHUM
‘YMeHHe yuuThlBaTh
BBIZICTICHHBIE YUUTEJIEM
OpPHUEHTHUPHI ICHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHUYECTBE C YUUTEIEM
30. | 30. | ®dusuueckue u §32 Vmenne K.YV VuebHo-
XUMUUYECKHE XapaKTepH30BaTh MO3HaBATEIbHBII
" i YmeHnue:
CBOICTBA BOJIBL. CBOICTBa BOJIBI HHTEpeC K HOBOMY
(XumMHYecKue cBOicTBa y4eOHOMY MaTepHaly U
* CTPOUTH MTOHSTHBIC IS
[TpumeHeHHne BOABL OCHOBHBIX KJIaCCOB crioco0aM pereHust
napTHepa BHICKa3bIBaHMUS, o N
HEOPraHM4eCcKUuX HOBOH YacTHOM 3a/auH;
YUYHUTBIBAIOLINE, YTO ITAPTHEP
BEUIECTB),
. 3HAET W BUIMT, a YTO HET;
B3aMMOJICHCTBHE BOIBI
¢ OCHOBHBIMH U * 3a71aBaTh BOMPOCHI;
KUCJIOTHBIMU
OKCHJIaMU; * KOHTPOJIMPOBATH ACHCTBHS
mapTHepa 11 1.2
COCTaBIISITh ypaBHEHHS 1.3
xumpdecknx peakiuii, | ILYY]I. 2.4,
XapaKTEePHBIX IS 32 3.2
BOJIBI YwMmenue: 253
5.1
* OCYIIECTBIISITH AaHAITH3 292

00BEKTOB C BBIIEIEHNEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

* OCYLIECTBJIAATH CUHTE3 KaK
COCTaBJICHHUE I1IEJIOTO U3 YacTei

P.YVI.
VYmenus:

1.0cy1ecTBIIsATh UTOTOBBIHA U
MOILArOBbIM KOHTPOJIb IO




pe3ynbTaTy;

2. AeKBaTHO BOCTIPpUHUMATh
OLICHKY YUUTEJIs;

3. Paznuuats crocol u
pe3ysbTaT NEeHCTBUS

31. 31. | Boma— §33, YMenue naBath K.YV . Pa3BuTue criocobHOCTH
PacTBOPUTENb. OTIpEeIeNICHNE TIOHSTHUS K CaMOOILICHKE Ha OCHOBE
PactBopsI. pacTBOPHI, BUIIBI 1. Ymenne: KPHUTEPHS! YCIIEITHOCTH
Hacepnenssie u pacTBOpOB, CBOMCTBA y4eOHOH AesTEeNFHOCTH
* CTPOUTH NOHSATHBIE ISt
HEHaCHIIICHHBIE BOJIBI KaK
TapTHepa BBICKa3bIBaHUS,
PacTBOPHI. pacTBOpUTEIIS;
YUHUTHIBAIOIINE, YTO TTAPTHEP
Pactsopumocts se- 3HAET U BUIUT, a ITO HET;
LLIECTB B BOJIE. TIPE/ICTaBICHUE O > ’
CYLIHOCTH IIpoliecca
y pont * 3a/1aBaTh BONIPOCHI;
TIOTY4eHUS
KpUCTaJUIOB U3 * KOHTPOJMPOBATD JACHCTBUS
pacTBOpOB cosei IapTHepa.
ILYVY .
YmeHue:
* OCYILIECTBIIATh AHAJIU3 15
00BEKTOB C BBIICTICHUEM 33,34 121
CYIIIECTBEHHBIX 5.2
HECYIIECTBEHHBIX PH3HAKOB,;
* OCYIIECTBIIATH CHHTE3 KaK
COCTaBJICHHE I[EJIOTO U3 JacTel.
P.YVI.
YMmenus:
1.0CyIecTBIATh UTOTOBBIH U
MOLIArOBbI KOHTPOJIb 110
pe3yibTaTy;
2. AnexBaTHO BOCTIpUHUMATh
OILIEHKY yUHTEJIs;
3. PaznnuaTs ciocob n
pe3ysbTaT NEeHCTBUS
32. 32. | MaccoBas mons pact- §34, VYmMenue K.YV . 1.Pa3BuTHe BHyTpeHHEH IIpesenTauus 34 452 282
BOPEHHOI'O BEILECTBA. XapaKTepru30BaTh MO3UIINY MIKOJbHUKA Ha «MaccoBasi 10715 e e
CYIHOCTb MOHSTHS YMeHHe caMoCTOATENbHO YPOBHE MOJIOKHUTENBHOTO | PACTBOPEHHOIO




MaccoBast A0S
PacTBOPEHHOTO
BELIECTBA B PaCTBODE;

YMETh BBIYHCIIATH
MAacCCOBYIO JIOJIIO
BELIECTBA B PACTBOPE

OpTaHM30BHIBATH yueOHOE
B3aUMOJICHCTBHE B rPyIIIIE.

ILYVYA.

YmeHue npeoOpa3oBHIBATh
nH}pOpMAIMIO U3 OJHOTO BH/A B

IpyToii.
P.YV.

YMeHHe COCTaBIISITh TUIaH
peuICHus HpO6J’[eMBI.

OTHOLICHHUS K LIKOJIE,
HOHUMAHUS
HEOOXOJMMOCTH YICHHS,
BBIPOKEHHOTO B
npeobiaagaHuy yaeOHo-
M03HABATEIBHBIX
MOTHBOB U
HPEINOYTCHHN
COIMAIBHOTO CTI0c06a
OLICHKH 3HAHUH;

2.®opmupoBaHue
BBIPaKEHHOMN
YCTOHYUBO#H yueOHO-
[IO3HABaTEIbHOU
MOTHBAINH yICHUSL.

BCIICCTBA B
pacTBOpE».

33. 33. | Pemenue pacuetnbix | §34 ‘YMeHne BBIUHCIIATh K.YY/. dopmupoBaHue
3anau  «HaxoxxneHnue MacCOBYIO J10JI10 BBIPaXEHHOMN
MaccoBOM JIOJIH BEILECTBA B pacTBOpeE CoBepLICHCTBOBATH YMCHHE yCTOHYMBOH yueOHO-
PacTBOPEHHOTO A0roBapuBaTbCsA U NPUXOMUTh K | 1j03HaBATENFHON
BEILIECTBA B pacTBOpE. 001LIeMy PELICHUIO B MOTHBALIUU YUECHHUS.
BolunciaeHrne Macch COBMECTHOM J€ATeIbHOCTU
PacTBOPEHHOTO LYY
BEIIECTBA U BOJBI IS * )1
MPUTOTOBJICHHS
PUTOTOBJIC PopMHpOBaTh yMEHUE
pacTBopa 33.34
. MIPOBOJUTH CPaBHEHHUE U 452 282
OIpeIeNIeHHON . .8.
KITACCU(PHKALIUIO 110 3aJaHHBIM 35
KOHIICH U
OHUCHTPALL KPUTEPHSIM
P.YVI.
YMeHue y4uThIBaTh
BBIJICIICHHBIEC YIUTEIIEM
OpPUEHTHUPHI ICUCTBUS B
HOBOM Y4eOHOM Martepuaie B
COTPYAHUUYECTBE C YUUTEIEM
34. 34. | IpakTHyeckas §35 Hcnone3oBanne K.YY/. DopMHpOBaHUE
padora Nos. NPaKTUYECKUX U UHTEpeca K HOBOMY
IIpurorosienune 71a00paTOPHEIX padoT, ®opwmuposanne YMEHMA | mpenmery
PacTBOpPOB coJeil ¢ HECJIOKHBIX paboTars B mapax. 41 282
OleelIeJIEHHOﬁ OKCIICPUMEHTOB JIJIsI ' e
- " ILYYA.
MaccoBOii JoJiei JIOKa3aTeNbCTBA
BBIJIBUTACMBIX
PacTBOPEHHOTO A ¢ . dopmupoBaHue yMEHUs
BelllecTBa MIPEATOIOKECHUH;

Ha6JIIO,IIaTI>, JCIaTh BBIBOJBI IPU




OIICaHNE Pe3yIbTaTOB
9THX padoT

TIPOBEACHNH OIIBITOB.

P.VV]I.

VYmenue OIHCHIBATh
HaOfolaeMble TIPEBPALICHHST B
XO0JI€ IKCTIEPUMEHTA.

35.

35.

IToBTrOopenue u
0000IIICHIE TT0 TeMaM
«Kucnopony,

«Bonopony», «Bopa.
PactBOpBI».

§22-35,

YMeHue npuMeHsITh
MOJy4eHHbIE 3HAHUSA
JUIS peIIeHHs 33124

K.YV

YMeHne caMOCTOSTENEHO
OpPTraHU30BBIBATh YUeOHOE
B3alMOJCHCTBUE B TPpyNIe

ILYVY/.
Ymenue:

* OCYIIECTBIISITH AHAIH3
00BEKTOB C BBIIEIEHHUEM
CYIIECTBEHHBIX U
HECYIECTBEHHBIX IPU3HAKOB;

* OCYHIECTBJIATH CUHTE3 KaK
COCTaBJICHUE 1ICJIOTO U3 YacTeH.

P.YVY].
VYmenus:

1.0cy1ecTBIATh UTOTOBBIA U
TIOIArOBbIM KOHTPOJIb MO
pe3ynbTary;

2. AIeKBaTHO BOCTIpUHUMATh
OILICHKY YUYMTes;

3. Pazauuars crocod u
pe3yabTaT qelCTBHS

1. YMmenue
OPHMEHTHPOBAThCS Ha
MOHVMaHUe IPHINH
ycrexa B y4eOHOH
JeATEIBHOCTH

11 1.2
2.4.
253
29.2
2.8.2

36.

36.

KonTposbHas
padora Ne2 no
Temam «Kucaopon»,
«Bonopon», «Bona.
PactBopbI».

VMeHue oBnaacHus
HaBBIKAMU KOHTPOJIS U
OLIEHKHU CBOEH
NIESITEIEHOCTH, YMEHUE
MpEeIBUIIET
BO3MOKHEIC
ITOCJICICTBUS CBOMX
IEeUCTBUI

K.YV,

YMeHue caMoCTOsITETLHO
OpTaHU30BEIBATH YUECOHOE
JIEUCTBUE.

ILYVYA.

Ymenue IpeoOpa3oBHIBATH
nHGOPMALMIO U3 OJHOTO BUJA B

VYMeHHue OLICHUTh CBOU
yueOHbIE TOCTHIKECHHS

16 15
1.3

3.12
41 43
452

5152

11 1.2
2.4.
253
29.2
2.8.2




Ipyroii.
P.YV.

YMeHHe COCTaBIISITh TUIaH
peuIeHusd HpO6J’IeMBI

37.

37.

Mone — enuHMLA
KOJIN4ECTBA
BeuiecTsa. MomsipHas
Macca.

§36

‘YMeHHue BBIUUCIATH
MOJIIPHYIO Maccy Mo
(dbopmyrie coenHeHUs,
KOJIMYECTBO BEILECTBA,
00BeM MM Maccy 1o
KOJIMYECTBY BEIECTBA,
00BeMy M Macce
peareHToB WK
HPOJYKTOB PEaKIuu

K.YVY].
1. YMmenue:

* CTPOUTH NOHATHBIC JUIL
TapTHEpPa BbICKa3bIBaHUS,
YYUTBIBAIOIINE, YTO MAPTHEP
3HACT U BUJUT, a UTO HET,

¢ 3a/1aBaThb BOIIPOCHI;

* KOHTPOJIMPOBATH ACHCTBHS
mapTHepa.

ILYVY/.
Ymenue:

* OCYIIECTBIISTE AHAIH3
00BEKTOB C BBLIIEIEHUEM
CYIIECTBEHHBIX U
HECYIECTBEHHBIX IPU3HAKOB;

* OCYHIECTBJIATH CUHTE3 KaK

COCTaBJICHUE IICJIOTO U3 YacTeH.

P.YYA.
YMenus:

1.Ocy1ecTBIATh UTOTOBBIN U
TMOMIATOBBINA KOHTPOIIb MO
pe3ynbTary;

2. AIeKBaTHO BOCTIpUHUMATh
OILICHKY YUYMTes;

3. Pazauuars crocod u
pe3ysbTaT 1eHCTBUS

1.MotuBauus Hay4eHus
peIMeTy XHMHUSI

2.Pa3BuBaTh 4yBCTBO
TOPAOCTH 33 POCCHHCKYIO
XHMHUYECKYI0 HAyKy

3.HpaBcTBeHHO-
ITHYECKOE OLICHUBAHHE

IIpesenTanus
«Monp —
eAMHUIA
KOJIMYECTBA
BEIIIECTBA»

36

453

1.2

38.

38.

Beraucnenus o
XHMHYECKUM
YPaBHEHUSIM.

§37

VMeHue BBIUUCIATE:
KOJIMYECTBO BEILIECTBA
WK Maccy 1o
KOJINYECTBY BELIECTBA

K.YV,

YMeHue caMoCTOsITEILHO
OpTraHU30BEIBATH YUCOHOE

YMeHue OLleHUTh CBOU
yueOHbIE TOCTIKEHHS

IIpesenTanus
«Pacuetsl 1o
XUMUYCCKUM

37

453

2.8.3




WM Macce peareHToB JeHCTBHE. YpPaBHEHUSIM».
WITH IPOJYKTOB
peakiun ILYY. ITamsTka
«Anroput™M
Ymenue IpeoOpa3oBHIBATH pelueHus 32724 110
nHpOpMaIMIO U3 OJJHOTO BHIA B ypaBHEHHAM
ApYTOH. peaKImii».
P.YV/.
‘YMeHHe cocTaBiATh MIaH
petenus npoGiemMbl
39 39. | 3akon Asoranpo. | §38, YMeHue BLIYHCIIATE: K.YV . Pa3BuBars criocoOHOCTH T. «3akon
MosipHbiit  006beM KOJIMYECTBO BEILECTBA, K CAMOOLICHKE Ha OCHOBE | ABOTazpo»
rasos. 00bEM MITH Maccy 110 1. Vmenne ucrons3osarh pevb KPHUTEPUS YCIIEMHOCTH
KOIMuecTBy BemecTsa, | AU PErYIHLHI CBOCTO yueOHOI IeATeTbHOCTH Tabmuupt
0BbeMy HIH Macce JeHCTBYS, (br3HIecKux
PCArceHToB 1 ) 2.AeKBaTHO HCIOJIb30BaTh pe
TIPOAYKTOB pCaKitii, peUeBEIe CPEACTBA JUTS PEIICHUS
(HaxozuTh 06bEM rasa Pa3ITHYHBIX KOMMYHHUKATHBHBIX
110 H3BECTHOMY 3aj1a4, CTPOUTH MOHOJIOTUIECKOEe
KOJTHYECTBY BEILECTBA
(1 mpou3BOAUTH BBICKa3bIBAaHUE, BIIAJICTh
o0parHbIe JUATIOTUIECKOM (HopMOit peun
BBIYHCIICHHUS))
ILYVYI.
1.2
1.YMeHust oCyuiecTBisTh 38 45.3
CpaBHEHHE U KIIacCU(HUKAIIHIO, 2.8.3
BBIOHpAst KpUTECPUH JIIS
YKa3aHHBIX JTOTHYECKUX
orepanuii; CTPOUTH JOTHYECKOe
paccyxaeHue
P.YY]I.
VMeHre caMOCTOSITENEHO
aJIeKBaTHO OLICHUBATb
MPABHJIBHOCTH BBITOJIHEHHUS
JIEMCTBUSA U BHOCUTH
HEOOXOIMMBIE KOPPEKTHUBHI B
HCIIOJIHEHHUE KaK IO XOJY €ro
peanu3anuy, Tak U B KOHIIE
JEeUCTBUSL.
40. 40. | OtHOocuTENbHAS §38 YMeHue BBIYMCIATH K.YV YMeHue OLeHUTh CBOU 1.2
IUIOTHOCTH I'a30B OTHOCHTEIBHYIO YMeHne caMOCTOSTENEHO y4ueOHbIe TOCTHKEHHS 39 4.5.3 283




§39, IUIOTHOCTh YMEHHE OpTraHU30BEIBATH YUCOHOE
MPOBOAMUTE PACUETHI JefCTBHE.
OOBeMHEBIC Ha OCHOBE YpaBHEHUH ILYVYI. Pa3BuBaTh CIOCOOHOCTH
OTHOIIICHHS Fa30B peakuuii, yMeThb YMmenune npeoOpa3oBBIBaTh | K CAMOOLICHKE Ha OCHOBE
TIPA XUMHYECKHAX BBIUHCIISATD: WHPOPMAIMIO 3 OJJHOTO BHIA B | KPUTCPUS YCIEITHOCTH
peakmusx KOJIMYECTBO BEIIECTBA, | JAPYTOi. Y4eOHOM IeATEITHHOCTH
00BEM HIIH Maccy Mo P.YY.
KOJIMYECTBY BEIIECTBA, | YMEHHE COCTaBIATH ILIaH
00BeMy HIIM Macce petenus npoGiaeMbl
pEareHToB U KYVY .
MPOIYKTOB PEAKIIUI 1. YMmenue:
(HaxoauTh 00BEM Ta3a * CTPOWTH MOHSTHBIC IS
10 KOJINYECTBY MapTHepa BBICKAa3bIBAHUS,
BeIleCcTBa, Macce UIIn YYUTHIBAOIIHE, YTO TTAPTHED
00BEMy OJTHOTO H3 3HACT ¥ BUMT, a YTO HET;
peareHTOB WIIH * 3a]1aBaTh BOIMPOCHI,
TIPOAYKTOB PEAKIIHN) * KOHTPOJHUPOBATh ACHCTBHUSA
rason napTHepa.
ILYVY].
Ywmenue:
* OCYIIECTBIISTH aHAIH3
00BEKTOB C BBIICJICHHEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX IIPU3HAKOB;
* OCYILECTBIISITH CHHTE3 KaK
COCTaBJICHHUE IIEJIOT0 U3 YaCTEH.
P.YYA.
YmMenus:
1.0cy1ecTBIATh UTOTOBBIA U
TIOIArOBbIM KOHTPOJIb MO
pe3ynbrarty;
2. AnexkBaTHO BOCTIpUHUMATh
OLICHKY YUYHTEJIs;
3. Pazauuats crocod u
pe3yabTaT qelCTBHS
41. 41. | Oxcuusr: §40 VYMenune Ha3biBaTh | K.YV dopmupoBaHue [TpesenTanus 40
KIIacCU(pUKALHS, COCIMHEHMS BBIpOKEHHOM «Oxcuger». T.
HOMEHKJIATYpa, W3YYeHHBIX  Kiaccop | |- YMEHHE JIOTOBApHBATLCS H YCTOHYMBOM yueOHO- «OxKcuap» 21.2
CBOMCTBa, (oKCHIOB); HIPUXOAUTH Kv061ueMy PCIICHHIO | 03paBaTeTbHOM 1.6
TIOJTyYeHNE, B COBMCCTHOM NCATCILHOCTH, MOTHBALHH YIEHHSI 24.1
MPUMCHCHHC. onpeAeTTy 2. YMeHue npoayKTHBHO 321
MIPUHAJIEKHOCTD : 24.4
BEIECTB K paspemars KOHQIUKTHI Ha 5.1
OTIpeIeNIeHHOMY OCHOBE y4eTa HHTEPECOB U 233

KJIacCy COEIUHECHU
(oxcumam);

TMO3UIIHNHI BCEX €ro Y4aCTHUKOB




XapaKTepPH30BaTh
XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX
BeniecTB (OKCHUIOB);

COCTaBIISITH  (POPMYIIEI

HEOPraHWIEeCKUX
COCMHCHUI
U3y4YeHHBIX  KJAcCOB
(OKCHIOB)

P.YV]I.

1.YMeHue y4uThIBaTh
BBIJICJICHHBIC YYUTEJIEM
OPHEHTHUPHI ISHCTBAS B HOBOM
yueOHOM MaTepuaie B
COTPYIHUYECTBE C YUUTEIIEM;

2. YMeHue IJ1aHupOoBaTh CBOU
JIEHCTBHUS B COOTBETCTBHUU C
MOCTaBJICHHOM 3aadeil u
YCJIOBUSIMH €€ peau3aliy.

ILYYA.

1. YMeHHe IpoBOAUTH
CpaBHEHHE U KIacCH(HUKAINIO
T10 3aJITaHHBIM KPUTEPUSIM;

2.®DopMHpPOBATh y yHalIUXCs
MIPE/ICTABIEHHE O HOMEHKIIAType
HEOPraHM4YeCKUX COCIUHECHUMN

42,

42.

T'unpokeumpl.
OcHoBaHus:
KIIacCU(pUKALHS,
HOMEHKJIATypa,
MOJTy4YEHHE.

§41

YMeHue Ha3bIBaTh
COEIMHEHHUS
HM3YYEHHBIX KJIACCOB
(ocHOBaHHUI),
OTIpeNeNATh
MPUHAUIeKHOCTh
BEIIECTB K
OIIpeJICICHHOMY
KJIACCy COEUHEHUHN
(ocHOBaHHSAM)

K.YYI.

YMeHne caMoCTOSTENbEHO
OpTraHU30BEIBATh YUeOHOE
B3aUMOJCHCTBUE B TPpyNIe

ILYY.
Ymenue:

* OCYLIECTBIIATL aHAJIU3
00BEKTOB C BBIIETICHHEM
CYILLIECTBEHHBIX U
HECYIIIECTBEHHBIX IPU3HAKOB;

* OCYHIECTBJIATH CUHTE3 KaK
COCTaBJICHUE IIEJIOT0 M3 YaCTEeH.

P.YV/I.
YMenus:

1.Ocy1ecTBIsATh UTOTOBBIH U
MOILArOBbIM KOHTPOJIb IO
pe3yibTaty;

2. AeKkBaTHO BOCIIpUHUMATh

1. YMmenue
OpPHEHTHUPOBATHCS Ha
MOHVMAaHUE TPHINH
ycrexa B yueOHoH
JIeSITeNbHOCTH

T. «OcHOBaHUA

41

1.6
5.1

212
24.1
244




OLIEHKY YUHTEJIs;

3. Pazauuars croco6 u
pe3yNbTaT IeHCTBHS

43. 43. | Xumuyeckue §42 VYmenne cocrapnate | K.YV/I. dopmupoBanue IIpesenTanus 42
CBOICTBa OCHOBAaHHI. (bopmysl HHTEpeca K HOBOMY «OCHOBaHHS.
Peakuus HEOPTraHUYEeCKUX dopmupoBaHue YMCHHUA | mpeamery
HEWTpaIM3aIuu. COCIMHEHMUI pabotath B mapax.
Oxkpacka U3y4eHHBIX  KJAcCOB
HMH/IUKaTOPOB B (ocHOBaHHIN); LYY, 212
mejquOH . 1 YPABHCHMA _ | ®opmupoBanue YMEHUS
HEHTpaJIbHOM Cpefiax. XHMHACCKUX  PEAKIMH | a6 100aTh, AeNaTh BHIBOIBI IPU 3.2.2 24.1
[pumeneHne (xapakTepHbBIX A | [1OBECHHH OTIBITOB.
OCHOBaHUH. OCHOBaHHIA); 4.2 24.4
P.YVI.
XapaKkTepu30BaTh 233
XHMHYECKHE CBOHCTBA | Yyenne pacriosHaBaTh ONBITHEIM
OCHOBHBIX KJIaCCoOB | ryteM OCHOBaHMS, OINHCHIBATDH
HCOPTaHMYCCKUX XUMHUYECKHE peakuuuy,
BELIECTB (OCHOBAHMUI) HaOJIrO1aeMbIe B Xxoze
JKCIIEpUMEHTA.
44, 44, | AmdorepHsie §43, Ymenue K.YV 1.Ymenue IIpe3enTanus 43
OKCHJIBI u XapaKTepH30BaTh OpPHEHTHUPOBATHCS HA «AmdorepHbIe
THIPOKCHIBL. XHMHYecKue cBoifcTBa | Y MEHHE CAMOCTOATENBHO HOHMMaHUE IPHYUH COEIMHEHU.
OCHOBHEIX KIIACCOB OpTaHH3OBLIBATE yuebHoe ycrexa B yueOHOH
HEOPraHMYECKHX B3aHMOJCHCTBHE B TPYTIIIE. JeATEIBHOCTH, 21.2
COCIMHEHMU I
(ampoTepHBIX ILyya. 2. Yaetno- 3.2.2 2.4.1
HEOPraHU4CCKuX YMmenue peodpa3oBbIBATH MO3HABATELHBIH
COeIMHEHNH) WHPOPMAIMIO W3 OJHOTO BHJA B MHTEpEC k HOBOMY 4.2 24.4
Ipyrod. y4eOHOMY MaTepHary u
crnocobam pereHust 2.3.3
P.YVII. HOBOW 4acTHOM 3ajaun
VYMeHue COCTaBIsATh [UIaH
pelieHus IpoOIeMBbI.
45, 45, | Kuciaortsl. Cocras. | §44 VYMeHue Ha3bIBaTh K.YY. 1.Pa3BuTHe BHYyTpeHHEN [Ipe3enranus 44
Krnaccudukarms. Hom COETUHEHUS MO3UIINY [IKOIbHUKA Ha | «KuCIOTBI». 212
€HKJIaTypa. M3YYEHHBIX KJIACCOB 1. Ymenue noropapusatbes 1 ypoBHe nonoxkurensHoro | T. «Kucaorsn»
TTosyyeHne KUCIOT. (xucor); HpAXOIATH Ku06meMy PEIICHUIO | Gryomenus K MIKOJE, 1.6 24.1
B COBMECTHOI JICATEIbHOCTH; TOHUMAHHS £ 1 044
OIpEACNATh 2y HeoOXOUMOCTH YYEHHs, ' o
NPHHAIEKHOCTD .YMeH#ue nmpoayKTHBHO BHIDAKCHHOTO B
BEIECTB K paspemars KOH(IUKTHI Ha

OTIPEAENIEHHOMY

OCHOBE y4eTa MHTEPECOB 1

npeoOnaganuu yaeOHo-




KJIacCy COEIUHEHUI
(xucior);

YMEHHE COCTaBJIATh
(hopMyIEl
HEOPTraHUYEeCKUX
COCMHCHUI
HM3YYCHHBIX KIIACCOB

H03HHHﬁ BCEX €10 y‘{aCTHI/IKOB
ILYV]I.

1.YMeHnue npoBoAUTh CpaBHEHUE
U KacCU(UKAIHIO N0 331aHHBIM
KPUTEPUAM;

2. ®opMHpOBaTh y ydalUXCs
MIPE/ICTaBICHUE O HOMEHKIIAType
HEOPTaHUYIECKHUX COeTHUHEHUIT

P.YV].

1.YMeHue yuuTeIBaTh
BBIJICJICHHBIC YUUTEIIEM
OPHCHTHPBI ICHCTBUS B HOBOM
y4eOHOM MaTepuale B
COTPYIHUUYECTBE C YUHUTEIIEM;

2. YMeHHe IIaHUPOBaTh CBOU
NEHCTBUSI B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1a4eil u
YCIIOBHSMH €€ Peai3alyn.

MO3HABATEIbHBIX
MOTHBOB U
MPEAMOYTCHUU
COIIMAIBHOTO CIIoco0a
OLICHKH 3HAHUH;

2.®opmupoBaHue
BBIPAKEHHOMN
YCTOHYNBOH ydeOHO-
[I03HABATEIbHOM
MOTHBAIUH YICHUS.

46.

46.

XuMuueckue
CBOWCTBA KMCJIOT

§45

‘VMeHne cocTaBiIsaTh

ypaBHEHUs
XUMHUYECKUX PEaKIHid,
XapaKTepHU3YIOIIUX
XUMHUYECKHE CBOWCTBA
KHCIIOT;

YMEHHE DPaclo3HaBaTh
OIIBITHBIM MTyTEM
PacTBOPBI KHCIIOT U

ejIouen

K.YY]I.

1.YMeHue ucnoab3oBaTh pedub
JUISL PETYIISILAH CBOETO
JIeCTBUS;

2.AIEKBaTHO KCIOJIE30BATh
peyeBble CpesicTBA ISl pElICHUs

Pa3INYHBIX KOMMYHHUKAaTHUBHBIX
3aga4, CTpOUTb MOHOJIOTUYECKOC

BBICKa3bIBAHHE, BIAICTh
JMANOrH4YecKoit hopmoii peun

P.YV].

YMeHune caMoCTOSTEIIBHO
aJIcKBAaTHO OIIEHMBATh
HpaBI/IﬂbHOCTb BBITTOJIHCHUS
JIECTBUS ¥ BHOCUTH
HE00X0J1MbIe KOPPEKTHBHI B
HCIIOJTHEHHE KaK 10 X0y €ro
peanu3anuy, Tak U B KOHIIE

1.Ymenue
OPHEHTHPOBAThCS Ha
MOHUMAaHUE TPHYUH
ycriexa B y4eOHOH
JIeSITeNTbHOCTH;

2. YyebHo-
IM03HABaTEIbHBII
HHTEpEC K HOBOMY
y4eOHOMY MaTepHaly H
croco0aM perreHus
HOBOH Y4aCTHOH 3aauu

45

3.23
4.2
52

212
24.1
244
2.3.3




JICUCTBUS.
ILYY/.

YMeHue: ocylecTBIATh
CpaBHEHHE U KJIaCCH(UKALHIO,

BBIOUpAst KpUTECPHU JUIS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOUTH JIOTUYECKOE
paccyxieHne




47. 47. | Comm. §46 VYmMenue cocraBimiaTh | K.YV, 1.Pa3BuTHe BHyTpeHHEH 46
Knaccuduxarus. (dbopmybl MO3ULIUH IKOJbHUKA Ha
Howmenknatypa. Cro- HEOPTraHUIECKUX 1. Ymenme: YPOBHE MOJIOKUTEITEHOTO
COOBI MOTyYCeHHS COeTMHEHUI OTHOILICHUSI K ILIKOJIE,
. * CTPOUTH MOHSTHBIC JUIS
coneit W3y4CHHBIX  KIIACCOB TTOHUMAaHUS
. napTHepa BBICKa3bIBaHMUSI,
(comneit); HEOOXOIMMOCTH YUCHHS,
YYUTHIBAOIINE, YTO ITAPTHEP
3HAeT U BHJIWT, & YTO HET; BEIPAKCHHOTO B
YMCHHC Ha3bIBaTh ’ ’ npeobiananiu yueGHo-
COCIMHECHHUS
A * 3a71aBaTh BOIIPOCHL; [03HABATEIbHBIX
W3YYCHHBIX KJIACCOB MOTHBOB T
(comneit); * KOHTPOJIMPOBATD JACHCTBUS NpeaNOYTEeHUH
MapTHEpa. COIMAIBHOTO CIIoco0a
OTIpENIENATh .
OIICHKY 3HAHHIA;
MPUHA/IEKHOCT LYV
BEILECTB K v 2.dopmMupoBaHue
MCHHE: &
ONpENCICHHOMY BBIPOKEHHOI 2.1.2
KJIacCy COeIMHEHU I . o )
(coneii): * OCYIIECTBIIATh AHANN3 YCTOHUMBOH yueOHO 241
’ 0OBEKTOB C BhIIEIEHHEM TO3HABATCILHON 16 s
MOTHBAIIUU YUCHHUS. :
YMEHHE COCTaBIIATh CYIIECTBCHHBIX U 1y 2.4.4
(bopMynLI HECYIIECTBCHHBIX ITPU3HAKOB;
HEOPraHUIECKUX
o * OCYILIECT BJIATH CHHTE3 KaK
COCIMHCHU I .
COCTaBJICHHE 1IEJIOTO U3 YaCTEH.
P.YV/.
VYmMmene us:
1.0cy1ecTBIATh UTOTOBBIA U
TIOIArOBbIM KOHTPOJIb MO
pe3ynbTary;
2. AIeKBaTHO BOCTIPUHUMATh
OLICHKY YUYHTEJIs;
3. Paznmuuats criocob u
pe3ynbTaT IefdCTBHS
48, 48. | CsoiicTBa conei §47 YMenue K.YV . Pa3BuBars CriocoOHOCTH IIpesenTanus
XapaKTepru30BaTh K caMooIleHKe Ha ocHOBe | «Commy. 21.2
CBOICTBA H3yYEHHBIX YMenue caMOCTOATENbHO KPHUTEPHUS YCIIEMHOCTH
KITACCOB OpraHHU30BBIBATH yueOHOE yIeOHOI AeSTETBHOCTH T. «Comm», T. 241
HeOpraHMIECKHX B3aMMOJICHCTBHE B TPYIIIIE. «Psi1 aKTUBHOCTH 47 3.2.4
o METAIIIOBY. 244
BeIecTB (coeit 4.
( ); LYV .
YMEHHE COCTABJIATH 233
Ymenue peoOpa3oBHIBAThH

YpaBHCHUS

I/IH(l)OpMaIII/IIO H3 OJJHOT'O BHJA B




XUMHUYECKUX PEaKIHi,
XapaKTEePU3YIOMUX
XAMHYECKHE CBOMCTBA
conei

JIpyrou.
P.YV.

YMeHHe COCTaBIISITh TUIaH
peuIeHusd HpO6J’[eMBI.

49, 49, | I'enernueckas cBs3b §47 VMeHue: K.YYA. 1. Opuenranus Ha IIpesenTanus
MEKTy OCHOBHBIMH XapaKTepH30BaTh P TIOHMMAHHE IPHIHH «[eHeTnyeckas
KIIaccamu XHMI4ecKHe CBoiicTsa | pep ycrexa B yueOHoH CBA3b MEKIY
HEOPTaHUYECKHX OCHOBHBIX taccop | A PErYILLHI CBOCTO JESATENbHOCTH,; KIaccamu
COe/IMHEHHI HEOpraHHYeCKHUX ACHCTBIL, BELLECTBY.
BCILECTB, 2.AIeKBaTHO HCIIOJIb30BATh 2. Yuebro- .
: MO3HaBATENbHbII
S peueBble CPE/ICTBA /IS PEWICHHS | yyrenec k HOBOMY
TPUHAIIIEKHOCTD PAa3IMYHBIX KOMMYHHKATHBHBIX yueonoMy marepuary n
BEILECTB K 3a/1a4, CTPOMTh MOHOJIOTUYECKOE CHOC(iﬁaM PCIHCHI
OIIpeEIeHHOMY HOBOH YacTHOM 3a1a4u
KJIaccy COeIMHEHUI BBICKa3bIBaHHE, BIAACTh
JHAIOTHYECcKOl hopMoii peun
COCTaBIIATH (POPMYIIBI
HEOPTraHWIECKUX P.YYA.
COEAMHEHUI
W3YMEHHBIX KIACCOB YMenune caMoCTOSTEILHO Cm. 392
aJIeKBaTHO OLICHUBATh TeTpaab 2392
MPaBUJIBHOCTH BBITIOJHEHUS 3.3
JeHCTBUSI ¥ BHOCHTh 48
HEO0OXOIUMBIE KOPPEKTUBBI B
HCTIOJIHEHHUE KaK 110 X0y ero
peayu3aluy, Tak i B KOHIIE
JOEUCTBHS.
ILYVY.
VMeHHe: 0CyIIEeCTBIATh
CpaBHEHHE U KJIacCHDHUKALHMIO,
BBIOMpast KPUTEPUH U1
YKa3aHHBIX JIOTHYECKUX
onepanuii;
CTPOUTBH JIOTUUECKOE
paccyxaeHue
50. 50. | HpakTuueckas §48 YMeHue npuMeHsITh K.YV/. 1. Opuenranus Ha IIpesenTauus
pabora Ne6. MOJIy4EHHbIE 3HAHUS [IOHUMAaHUE NPUYHUH «'enernyeckas
Pemienne »sxcnepu- JUISL peleHust YMeHust paboTathk B Hapax. ycrexa B y4eOHOi CBSI3b MEXKIY 40-47 4.4 2.7.1
MEHTAJIbHBIX 3a/1a4 HPaKTHYECKUX 33714, JIeATeIbHOCTH; KJ1accamu

no teMe «OCHOBHbBIE

co0I0/1as IpaBUiIa

LYV




KJIACChI
HEOPraHM4ecKux
coeuHeHUi»

0€30MacHOro
oOpareHus ¢
BEIIECTBAMU

VMmenuss HabmogaTh, IeiaTh
BBIBOIBI npu MIPOBEICHUU
OIIBITOB.

P.VV]I.

YMeHue pacno3HaBaTh OMBITHEIM
MyTEeM KJIACChl HEOPTaHHYECKIX
BEILECTB, OIUCKLIBATH
XUMHYECKHE PEaKIiH,
Ha0II0JaEMBIE B X0JI€
JKCIIEPHMEHTA.

2. Y4eOHo-
MMO3HaBaTeIbHBII
HHTEpEC K HOBOMY
y4eOHOMY MaTepHaly U
crioco0aM pemeHust
HOBOM YaCTHOM 3a/1auu

BECIICCTB.

51.

51.

[ToBTOpEeHue u
000011IeHHE TI0 TEME
«Baknelime Kiaccel
HEOPTraHUYECKUX
COCTMHCHUI

§40-47,

1.3akpennienne 3HaAHUI
U PacueTHBIX HaBBIKOB

y4-csl.

2.YMeHue pemarb
THITOBBIC TIPUMEPBI
KOHTPOJIBHOM PaboTHL

K.YYI.

VYMeHne caMoCTOsITEILHO
OpPTraHU30BBIBATH YUCOHOE
B3aUMOJICHCTBUE B IPYIIIE

ILYV/.
Ymenue:

* OCYILECTBIISITh AHAJIU3
00OBEKTOB C BBLIIEIEHUEM
CYIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

® OCYHIECTBIIATH CUHTE3 KaK
COCTaBJICHHE IIEJIOT0 M3 YaCTEH.

P.YV/.
Vmenus:

1.Ocy1ecTBIATh UTOTOBBIN U
TOMIATOBBINA KOHTPOIIb O
pe3ynbTary;

2. AIeKBaTHO BOCTIPUHUMATH
OILICHKY YUYMTes;

3. Paznuuats crocod u
pe3yibTaT JedcTBUA

1. Ymenne
OpPHEHTHUPOBATHCS Ha
MOHVMAaHUE TPHYUH
ycrexa B y4eOHOH
JeATEIBHOCTH

1.6
3.2

321-
3.24

212
24.1
244
2.3.3
2.3.2

52.

52.

Konrpoabnas
padoTta Ne3 no Teme:
«OCHOBHBIE KJIaCChI
HEOPTaHWIECKHX

‘VYMeHne oBlIaieHUS
HaBBIKAMH KOHTPOJIS U
OLICHKH CBOCH
NIESITEIIEHOCTH, YMCHUE
NpenBUICTh

K.YV]I.

YMeHne caMOCTOSTENEHO
OpTraHU30BbIBATh yueOHOE
JeHcTBHE.

‘YMeHHe OLIEHUTh CBOH
Yy4eOHBIC JTOCTHKCHHS

1.6
3.2
3.21-

2.1.2
24.1
244




COeMHEHHI». BO3MOKHEIE ILYVY]. 3.24 2.3.3
HOCJIE/ICTBHS CBOUX
neficTHit VYmenue npeoOpa3oBLIBATh 42 4.4 232
nHGOPMAIMIO U3 OJHOTO BUJA B 453
Ipyro.
51 52
P.YYUI.
YMeHHe COCTaBIATH IUIaH
peuIeHus IpooIeMsl
Pazgen 2. [lepuoguyeckuii 3aK0H U MepHOIMYECKAas cucTeMa XuMHu4eckux daemMeHToB /.. MenaeneeBa. Ctpoenue atoma. (7 4acoB)
53. Krnaccuduxarms §49 VMeHne K.YY/I. 1.Pa3Butne BHyTpenHed | [lepmommueckast
XUMHYECKHX XapaKTepU30BaTh MO3UIIMY IIKOJIbHUKA HA | CHCTeMa
31eMeHToB. IlonaTne — 1. YmMenne norosapusatbes 1 YPOBHE TIONOKHTEIBHOTO | IEMEHTOB
O TpyImax CXOMHBIX HMICCKHe  Homsmus: | TPAXOMHTE KV06I.II€My PCHICHHIO | rHommenHus K MIKOTTE, (Tabmmua)
3JIEMEHTOB. XUMAHCCKH  2IeMeHT, B COBMECTHOH JIeATEIbHOCTH; TOHUMAHS
KITacCH(uKars 2.YMeHre NpOayKTUBHO HEOGXOMMOCTH y4eHH,
BEIECTB paspemarh KOH(IUKTHI Ha BEIPDKCHHOTO B
OCHOBE y4eTa HHTEpPECOB H npeobazanii yueoHo-
TIO3ULIMH BCEX €TI0 YYaCTHUKOB TTO3HABATCILHAIX
MOTHBOB U
LYV HPEINOYTeHHN
COIHABHOTO CTIOc00a
1. ®opmupoBaTh yMEHHE OLICHKH 3HAHWUIA;
MIPOBOJUTH CPaBHEHHE U
KIIACCH(HKAIHIO TI0 3aJaHHBIM 2.®opmupoBaHue
KPHTEPIM; BBIpa’KEHHOM 31
yCTOWYMBOI yueOHO- 49 ) 13
2.00opMHPOBATE Y Y4ALIHXCS MO3HABaTENbHOI 321 ’

MIPE/ICTAaBICHNE O HOMEHKIIAType
HEOPTaHWIECKUX COCTMHEHMUI.

P.YV].

1. YMeHue yunTeiBaTh
BBIJICTICHHBIC YUUTEIeM
OPHEHTHPBI JICHCTBUSA B HOBOM
y4eOHOM MaTepHaie B
COTPYIHHYECTBE C YUHUTEIIEM;

2. YMeHHe IIaHUPOBaTh CBOU
JICHCTBHS B COOTBETCTBHUH C
ITOCTaBJICHHOU

3a/1a4el ¥ YCIOBUSIMHU €€
peanu3anum.

MOTHUBAIIUN YYCHUS




54. [Tepuoanueckuit §50 VMeHue K.YV . 1.0Opuenrauus Ha
3akoHn . U. XapaKTepHU30BaTh R — [IOHMMaHUE NIPUYNH
Menpeneesa. OCHOBHBIE 3aKOHBI : : ycrexa B yaeOHoOit
. eSITEILHOCTH;
XUMUH: * CTPOUTH TOHSATHBIE IS a ’
HNEPUOANYECKUI
pHOL MapTHEpa BBICKA3bIBAHUA, 2 VyebHo-
3aKOH. .
YUHUTHIBAIOIINE, YTO ITApTHEP 103HABATELHbIH
3HAET W BUIMT, a UTO HET; HHTEpeC K HOBOMY
eOHOMY MaTepHaiy 1
* 3a1aBaTh BONIPOCEL; i y pHaty
croco0aM pereHus
* KOHTPOJIHUPOBATh ACUCTBUSA HOBOM YaCTHO# 3a/1a4H
napTHepa.
ILYYA.
YmeHue:
* OCYIIECTBIISITH AHAIIN3
00BEKTOB C BBIICICHUEM 50 121 1.3
CYIIECTBEHHBIX H
HECYIIECTBEHHBIX IPH3HAKOB,;
* OCYIIECTBIISATH CHHTE3 KaK
COCTaBJICHUE LIEJIOT0 U3 YacTeH.
P.YVA.
YMmeHus:
1.0cy1ecTBIATh UTOTOBBIA U
TIOIArOBbIM KOHTPOJIb MO
pe3ynbTary;
2. AIeKBaTHO BOCTIPUHUMATh
OLICHKY YUYHTEJIs;
3. Pa3nuyath crocob u
pe3ynbTaT AefHCTBHS
55. [epuoanueckas §51 YMeHne OOBSACHATH K.YVYI. 1.Pa3zButne BHyTpenneit | [Ipesentanus
TabnnIa XUMHIECKIX 3aKOHOMEPHOCTH MO3UIINY MIKOJBHUKA Ha «[IytemecTBue 1o
3JIEMEHTOB (KOPOTKas M3MEHEHHs! CBOMCTB 1. Ymenne norosapusatses 1 ypOBHe nosoxkutensHoro | TICXD».
dopma): A- u bB- 3IEMEHTOB B npefenax | TPUXOMHTH K obuemy pemienHio | o ruomenus k mKone, Tepuoauueckas 1.2 13
[PYIIIIbI, TIEPUOIBL. MAaJIBIX TIEPHOJIOB B COBMCCTHOM ACATCIILHOCTH, IOHUMAaHUs cucrema 51
TJIaBHBIX MOATPYIIT HEOOXOJUMOCTH YUCHHUS, | DIICMEHTOB
APy 2.YMeHue NpoayKTUBHO A ¥ i 121 221
BBIPKEHHOTO B (Tabmuma)

paspemars KOHQIUKTHI Ha
OCHOBE y4eTa HHTEPECOB U
MO3ULIMI BCEX €r0 YYaCTHHKOB

npeobiaaganuy yaeOHo-
MO3HaBATENIbHBIX
MOTHBOB U




MLYV]I.

1.YMeHnue npoBoAUTh CpaBHEHUE
1 KacCU(UKAIHIO N0 331aHHBIM
KPUTEPHAM;

2. ®opMHpOBaTh y ydalUXCs
MIPE/ICTAaBICHUE O HOMEHKIIAType
HEOPTaHUYIECKHUX COETHUHEHUIT

P.VV]I.

1.YMeHue yuuTeIBaTh
BBIZICTICHHBIE YUUTEIIEM
OpPHUEHTHUPHI ICHCTBHS B HOBOM
y4eOHOM MaTepuaie B
COTPYIHUYECTBE C YUHUTEIICM;

2. YMeHHe IIaHUPOBAaTh CBOU
JICACTBHS B COOTBETCTBHUH C
IMOCTaBJICHHOM 3a/1aueii 1
YCIIOBUSIMH €€ pean3allii.

MPEAOYTCHUN
COIIMAIBHOTO CIIoco0a
OLICHKH 3HAHUH;

2.®opmupoBaHue
BBIPaKEHHOMN
YCTOHYNBOH ydeOHO-
[I03HABATEIbHOM
MOTHBAIUH yICHUS.

56.

Crtpoenne aToma.
CocraB aTOMHBIX
szep. H3oTomsl.
XuMHUeCKui

9JEMEHT —  BH]
aroMa ¢ OJMHAKOBBIM
3apsIoM siipa

§52

VMenre 0ObSICHATE:
(DUBUYCCKHIA CMBICTT
aTOMHOTO
(mopsaKOBOro) HOMEpA
XUMHYECKOIO
3JIeMEHTa, HOMEPOB
TPYIIIBEL ¥ IEproa, K
KOTOPBIM 3JIECMEHT
MIPUHAUISKUT B
MEePUOAUYECKON
CUCTEME.

K.YY/.
1. YMenue:

¢ CTPOUTH NOHATHBIC JJIsA
TmapTHEpa BBICKa3bIBaHUA,
YYUTBIBAIOIMINE, YTO NAPTHEP
3HACT U BUJUT, a UTO HET,

¢ 3a/1aBaThb BOMPOCHI;

* KOHTPOJIMPOBATH ACHCTBHS
TapTHepa.

ILYVY/.
VMmeHue:

* OCYIIECTBIISATE AHAH3
00BEKTOB C BBIIEIEHNEM
CYIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

¢ OCYLIECTBIIAATh CUHTE3 KaK
COCTaBJICHUE 1I€JIOTO U3 YacTeH.

P.YV/I.

Pa3BuBaTh cCIOCOOHOCTH
K CaMOOLICHKE Ha OCHOBE
KPUTEPHs YCHEIITHOCTH
y4eOHO! AeSATETbHOCTH

ITepuoauueckas
cucTeMa
JJIEMEHTOB
(Tabmuia)

52

1.1

1.2.1
222




VYmenus:

1.Ocy1ecTBIsATh UTOTOBBIA U
TIOIArOBBIM KOHTPOJIb IO
pe3ynbTaty;

2. AneKBaTHO BOCIIpUHUMATh
OLICHKY YUUTEJIs;

3. Paznuuats crocol u
pe3ysbTaT NeNCTBUS

57.

Pacnonosxenue
JNEKTPOHOB o
JHEPTETHYCCKUM
YPOBHSIM.
CoBpemeHHast
(dopmymupoBKa
MIEPUOTTYECKOTO
3aKOHA

§53

Ymenune

XapaKTEePHU30BaTh:
XHUMUYECKUE HIIEMEHTHI
(oT Bomopoa 10
KaJIbIHsI) HA OCHOBE UX
MOJIOXKCHUS B
MEePUOANYECKON
cucTeMe
J.N.MengeneeBa u
ocobeHHOCTEH
CTPOCHHUSI X aTOMOB;
COCTABIIATH CXEMBI
CTPOCHHUSI aTOMOB
nepBbIX 20 3JIEeMEHTOB
MEePUOAUYECKON
CHUCTEMBI

K.YV

1. YMeHHe 10TOBapHBaTHCS U
MIPUXOJUTH K 00IIEMY PELICHHIO
B COBMECTHOH JIeATEIbHOCTH;

2.YMeHue npoIyKTHBHO
paspemars KOH(INKTHI Ha
OCHOBE y4eTa HHTEPECOB U
TIO3ULIMH BCEX €TI0 YYaCTHHKOB

ILYV]I.

1. ®opmMupoBaTs yMeHuE
MIPOBOJIUTH CPABHEHHE H
KJIACCU(PHKAIUIO 110 38 JaHHBIM
KPHUTEPHSIM;

2.DopMHPOBATh Y yIAIIHXCS
IPEJICTAaBICHUE O HOMEHKJIAType
HEOPraHWYECKHX COCIMHEHHUI.

P.YV].

1. YMeHue yunTeiBaTh
BBIJICTICHHBIC YIUTEIeM
OPUEHTHPH! IEHCTBHA B HOBOM
y4eOHOM MaTepuase B
COTPYIHUUYECTBE C YUHUTEIEM;

2. YMeHHe IIIaHUPOBaTh CBOU
JCHCTBUSI B COOTBETCTBUH C
IIOCTaBJICHHOM

3a/1a4ei ¥ YCIOBUSIMHU €€
peanu3anum.

1.Pa3BuTHe BHYyTpeHHEH
MO3UIINY MIKOJbHUKA Ha
YPOBHE TIOJIOKHUTEITBHOTO
OTHOILCHUS K IIKOJE,
MOHUMAaHHUS
HEOOXOIMMOCTH YUCHHS,
BBIP@)KEHHOTO B
npeoOnaganuu yaeOHO-
MO3HABaTEIBHBIX
MOTHBOB U
NpeIIOYTeHIN
COIMABHOTO CTIOc00a
OLICHKH 3HAHUH;

2.®opmupoBaHue
BBIPAXKEHHOMN
YCTOHYUBO#H y4eOHO-
MO3HABaTEIbHOU
MOTHBAINH yICHHS

IIpesenTanus
«Ctpoenue
DJIEKTPOHHBIX
000JI09€EK aToMay.

53

11
1.2.2

121
222

2.3.2
251




58.

3HaueHue
MIEPUOINYECKOTO
3aKOHa. Hayunsie
noctwkenns . U.
MenpeneeBa

§54,

‘VYMeHne moHMMAaTh
OCHOBHBIE 3aKOHBI
XUMHH:
MEPUOANYECKHH 3aKOH,
€ro CyIIHOCTh U
3HAYCHHE

K.YV
1. YMmenue:

* CTPOUTH NOHATHBIC JUISL
TIapTHEpPa BbICKa3bIBaHUS,
YYUTBIBAIOIMIUE, YTO IAPTHEP
3HACT U BUJUT, a UTO HET;

¢ 3a/1aBaThb BOIPOCHI;

* KOHTPOJIMPOBATh ACHCTBHUS
HapTHepa.

ILYV/.
Ymenue:

* OCYIIECTBIISITH AHAIH3
00BEKTOB C BBIIEIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

* OCYHIECTBJIATH CUHTE3 KaK

COCTaBJICHUE IICJIOTO U3 YacTeH.

P.YVY/.
Vmenus:

1.0cy1ecTBIATh UTOTOBBIA U
TIOIArOBbIM KOHTPOJIb MO
pe3ynbTary;

2. AlleKBaTHO BOCTIPUHMMATh
OLICHKY YUYHTEJIs;

3. Pazouuars crocod u
pe3yabTaT qelCTBHS

1.MoruBauus Hay4eHUs
IpeaMeTy XUMHUS

2.Pa3BuBaTh 4yBCTBO
TOPAOCTH 33 POCCHHCKYIO
XHMHYECKYIO HayKy

3.HpaBcTBEeHHO-
9TUYECKOE OL[CHUBAHNE

IIpesenTauus
«Benukuii reHuit
u3 Tobonbckay.

54

1.2.2

23.1
122

59.

[ToBTOpenue u
0000111EHHE IO TEME:
Ilepronnueckuii
3aKOH U TIEPHO/IHU-
yeckasi CUCTeMa
XHUMHUYECKUX
anemenToB /. U.
Menpeneesa.
CrpoeHue aroma.

§49-54,

1.3akperuieHne 3HaHUH
U PacUeTHBIX HaBBIKOB

y4-csl.

2.YMeHue pemars
THUIIOBBIE IPHUMEPBL.

K.YY].

YMeH#e caMoCTOSITeTbHO
OpraHM30BBIBATh yueOHOE
B3aUMOJEHCTBHUE B IpyIe

ILYVY/.
Ymenue:

® OCYILIECTBJIAITh aHAJIN3

1. Ymenue
OpPHEHTHPOBATHCS Ha
HOHMMAaHHE MPUYNH
ycrexa B y4eOHO
JeATebHOCTH

Ilepnoguueckas
cucreMa
3JIEMEHTOB
(Tabmuia)

1.1-1.2.2

1.3
221

121
222

23.1
25.1




00BEKTOB ¢ BBIACIICHUEM
CYLIECTBEHHBIX U
HECYIIECTBCHHBIX ITPU3HAKOB;

* OCYHIECTBJIATH CUHTE3 KaK
COCTaBJICHUE TICJIOTO U3 YaCTeH.

P.YV/.
VYmenus:

1.Ocy1ecTBIATh UTOTOBBIN U
TIOIArOBBIM KOHTPOJIb IO
pe3yibTary;

2. AeKBaTHO BOCIIPpUHUMATh
OLICHKY YUUTEJIs;

3. Paznuuats crocob u
pe3ynbTaT NeHCTBUS

Pasmen 3.

CrtpoeHue BemecTBa. XUMHYECKAst

cBsI3b. (7 4yacoB)

60.

DIEeKTPOOTPHULIATEIH
HOCTb XUMHYECKHX
JIIEMEHTOB

§55

VYMenne o0bICHATE
XUMHUYECKUE TIOHATHS:
3JIEKTPOOTPHUIIATEITHLHOC
Th XMMHYECKUX
3JIEMEHTOB,
XUMHUYECKAs CBSA3b, HOH

CpaBHenue,
COIIOCTaBIICHHE,
KIIacCU(UKaIS,
paH)XUpOBaHHE
00BEKTOB MO OJTHOMY
WM HECKOJIBKUM
HPEI0KEHHBIM
OCHOBAaHHUsM,
KPUTEPHAM

K.YY]I.

1.YMeHue ucnoiab3oBaTh pedub
JUISL PETYISILAK CBOETO
JIeCTBUS;

2.AIEKBaTHO KCIOJIE30BATh
peyeBble CpeiCcTBA IS pEIICHUs

Pa3JIMYHBIX KOMMYHHUKAaTHUBHBIX
3aja4, CTpOUTb MOHOJIOTUYECKOC

BBICKa3bIBaHHE, BIANETH
JIAJIOTUIECKOi (OopMOit peun

P.YV].

YMeHue caMoCcTOsITETLHO
aJIcKBaTHO OLIEHMBATh
l'lpaBI/IIIbHOCTl) BBIITOJIHCHUS
JIEACTBHS X BHOCUTD
HEoOX0UMBbIE KOPPEKTHUBHI B
HCIIOJTHEHHE KaK 10 X0y ero
peanu3anuy, Tak U B KOHIIE
JICUCTBUS.

ILYV]I.

Pa3BuBaTh CII0COOHOCTH
K CAMOOIIEHKE Ha OCHOBE
KPHUTEPHS YCIIEITHOCTH
YUeOHOM AeATSTBHOCTH

55

1.4

1.2
222
243




YMeHue: ocylecTBIATh
CpaBHEHHE U KJIACCH(DUKALHIO,

BBIOMpAsi KpUTEPUH IS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOUTDH JIOTHYECKOC

paccyxaeHue
61. KoBaJleHTHAS. CBS3b. §56, YMeHne o0bICHATH K.YY. 1.PazButue BHyTpeHHel | T.«KoBanenTHas
TonspHas MOHSTHUS: XUMUYECKast 1. Vaente 1orosa MO3UIINY MIKOJIbHUKA Ha CBSI3b»
CBSI3b, KOBAJIEHTHAsI : pUBATBCA 1 YPOBHE MOJIOKHUTENBHOTO
HETIOJISIpHAs CB3E 11 68 TPUXO/IUTH K OOIIEMY PEIIEHHIO | (1w oo Ko,
KOBAJICHTHBIE CBASH Pa3HOBH/IHOCTH B COBMECTHOH IEATEIbHOCTH; OHUMAHUS
(nmomsipHas 1 2. VMeHHe TPORYKTHEHO HEOOXOMMOCTH YUEHHUS,
HETIOJApHAs); R —— BBIP2KEHHOTO B
npeoOnaganuu yaeOHO-
OHIMATE MEXaHU3M OCHOBE Z"-IeTa HHTEPECOB U O3HABATELHEK
06pazoBanKs TIO3UIIMI BCEX €ro y4aCTHHKOB MOTHEOR It
KOBAJICHTHOI! CBSI3H; ILYVIL NpeATouTe NN
YMETh ONpEICATE: Lo COIHAIBHOTO cvnoco6a
THIT XUMHUYECKOH CBS3M - “COPMHPpORATh YMCHHe OTCHKH SHAHH,
MIPOBOJUTH CPABHEHHE H
B COC/MHCHIIX Knaccu(UKAILMIO TI0 33aHHBIM 2.®opmuposanue
KpUTEpUSM; BLIpa)KCHHOI)’I 12
yCTOWYMBO# yueOHO- 56 13 299
2.00pMHpOBATD Y YHaIIUXCS Mo3HaBaTENbHON ’ o
npeacTaBJICHUC O HOMeHKJTaT?’pe MOTHUBALUU YYEHHUS 243
HEOPraHWYECKHX COCIMHEHHUI.
P.YY /.
1. YMeHHe yuuThIBaTh
BBIICJICHHBIC YUUTECIIEM
OPHEHTHUPHI ISHCTBHS B HOBOM
y4eOHOM MaTepualie B
COTPYIHUYECTBE C YUUTEIIEM;
2. YMeHue IIaHupoBaTh CBOU
Jlel\/'ICTBI/Iﬂ B COOTBETCTBHHU C
MOCTABJIEHHON
3amadeil 1 yCIOBHSAMH ee
peann3anum.
62. WoHHast CBI3E §56 Ymenue K.YYA. 1.Ymenue T. «Monnas 56 13 12
OpPHEHTHUPOBATHCS Ha CBSI3b» ' '

IIOHUMAThb MEXaHU3M

1.YMenue ucnonb3oBath peyb

INOHUMAaHHUE NPUYNH




00pa3oBaHus CBSI3H;

YMETb ONPEACATh:
THII XUMHUYECKOM CBSA3HU
B COCAMHEHMSIX

IUTSL PETYISIIIUA CBOETO
JIEHCTBUS,

2.AIEKBaTHO UCIOJb30BATh
peUeBbIe CPEACTBA TS PELICHUS

Ppa3JIMYHBIX KOMMYHHUKAaTHBHBIX
3aga4, CTpOUTb MOHOJIOTUYECKOC

BBICKa3bIBaHHE, BIAICTh
IUaJoru4eckoi popmoil peun

P.YV].

VYMeHne caMoCTOSTEILHO
aJIeKBaTHO OLICHMBATh
MIPAaBUIBHOCTH BBITOTHEHUS
JIECTBYS M BHOCUTH
HEOOXOJMMbIe KOPPEKTHBEI B
HCTIOJTHEHHE KaK IO X0y ero
peanu3anuu, Tak U B KOHILIE
JIeHCTBUS.

ILYV]I.

YMeHue: oCylecTBIIsITh
CpaBHEHHE U KJIACCH(DUKALHIO,

BEIOMpAsi KpUTEPHUH IS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOHUTB JIOTHYECKOE
paccyxaeHne

ycrexa B yaeOHoit
JIeITeTbHOCTH;

2. Y4ebHo-
MO3HaBaTEbHBIH
UHTEPEC K HOBOMY
y4eGHOMY MaTepHary u
croco0aM pereHus
HOBOI1 4YaCTHOMH 3aa4n

222
243

63.

BaneHTHOCTh M
CTCIICHb OKUCJICHUSA.
ITpaBuna
onpeneneHus
CTeTneHeN OKUCIICHUS
3JIEMEHTOB

§57

Ymenne

OIpeacIaiaTh
BAJICHTHOCTH U CTCIICHBb
OKHCJICHUS 3JICMCHTOB
B COCIMHCHUAX,

COCTaBIIAITh: (POPMYIIBI
H3y‘leHHbIX KJIaCCOB
HEOPraHUIECKUX
COECIMHEHUI
(6uHapHBIX
COECIMHEHUH 110
CTCTICHU OKHUCIICHHS)

K.YV,

1.YMeHue ucnomnb3oBaTh peyb
IUTSL PETYISIIIUA CBOETO
JIeCTBUS;

2.AIEKBaTHO HCIOJIE30BATh
peyeBBIe CpeaCTBa I PEUICHUS

Pas3sIMIHbIX KOMMYHUKAaTUBHBIX
3a7a4, CTPOUTb MOHOJIOTUYECKOC

BBICKA3bIBaHUE, BIAJCTh
JHAIOTHIECKOH hopMoii pean

Pa3BuBaTh CIOCOOHOCTH
K CaAMOOILICHKE Ha OCHOBE
KPUTEPHS YCIEIIHOCTH
yueOHOI AeSTeNbHOCTH

57

14

1.2
222
24.2




P.YV]I.

YMeHne caMoCTOSITEILHO
aZICcKBaTHO OIICHMBATh
MPaBUILHOCTD BBINOJIHEHUS
JEWCTBUS 1 BHOCUTDH
HEOOXOIMbIC KOPPEKTHBEI B
HCTIOJIHEHUE KaK IO X0y ero
peanu3anuu, Tak U B KOHIIE
JIEHCTBUS.

ILYVYA.

YMeHue: ocyIecTBIsITh
CpaBHEHHE U KIACCH(PHUKALUIO,

BBIOHpast KpUTEPHUH JUTS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOUTH JIOTUYECKOC

paccyxaeHue
64. OxucIuTeNBHO- §57 YMeHue onpeneniTh K.YY/A. Ymenue IIpesenTanus
BOCCTaHOBHTE/bHbIE CTEIIeHH OKUCIICHUS OPHEHTHPOBAThCS Ha «OBP».
peaxiuu XHMIYECKHX 1. YmMenne norosapusatbes 1 TIOHMMaHKe IPUIUH
5JIEMEHTOB B TPHXOJUTH K OBIEMY PEMIEHAIO | yerexa B yueGHOI T.
COE/THEHNAX, B COBMECTHOH JIeATEIbHOCTH; NEATETBHOCTH «OKHCIUTETBHO-
ORHCIHMTEIBHO 2.YMeHune npoJyKTUBHO poccTanaBuTEIb
BOCCTaHOBHTENBHEIE ) BIC PCAKIIH>
pasperats KOHQIUKTH Ha
peaKiiu, OKUCIIUTEb,
OCHOBE y4€Ta HHTEPECOB U
BOCCTaHOBHUTEIIb;

HUMETh MPEICTABICHUE
00 3JIeKTpOHHOM
Ganance

HO3HHHﬁ BCEX €ro y'-laCTHI/IKOB
LYY/

1.YMeHue npoBOAUTH CPABHEHHE
1 KJIaCCU(HUKALIUIO TI0 3aJaHHBIM
KPUTEPHUSIM;

2. ®opMHpOBATh y yHalIUXCS
NpeJCTaBIeHHE 0 HOMEHKIIAType
HEOPraHUYECKUX COEAMHEHUN

P.YV/I.

1.YMeHue yuyuTbIBaTh
BBIJIETICHHBIE YUUTEJIEM

Cwm.
TeTpaab

2.6

1.2
24.2




OPHEHTHUPHI ICHCTBHS B HOBOM
yueOHOM MaTepuaie B
COTPYIHUYECTBE C YUUTEIIEM;

2. YMeHue IJ1aHupOoBaTh CBOU
JIEHCTBHUS B COOTBETCTBUU C
MOCTaBJICHHOM 3a1adeil u
YCIIOBUSIMH €€ peaTn3aluu.

65. IoBTOpEHHME M §55-57 1.3akpennenue snannii | K.YY]I. 1. YMenue
0000I1IeHIE TI0 TEME: W PaCUCTHBIX HABBIKOB OpPUCHTUPOBATHCS HA
«CTpo€eHHE BELIECTB. yu-Csl. YMeHHe caMoCTOATENbHO HOHMMAHHE IPHYKH
XuUMHYECKas CBA3b» OpraHH30BBIBATE YUCOHOE ycrexa B yueOHoi
2.YmeHue pemiatb B3aUMO/ICHCTBHE B TPYIIIE JCATENBHOCTH
TUTIOBBIC PHMEPHI
KOHTPOJIBHOM PaboTHL. ILYVA.
Ywmenue:
* OCYIICCTBIIATH aHATU3
00BEKTOB C BBIICTICHUEM
CYIICCTBEHHBIX U 1.2
HECYIIECTBEHHBIX TIPU3HAKOB;
2.2.2
* OCYIIECTBIIATH CHHTE3 KaK 13 14
COCTABIIEHHE LIEJIOTO U3 YaCTEH. 243
P.YVYA. 24.2
YMmenus:
1.0CyImecTBIsATh UTOTOBBIH U
TIOIIArOBbIM KOHTPOJIb MO
pe3yibTaTy;
2. AnexBaTHO BOCTIpUHUMATh
OIICHKY yUYHTEJIS,;
3. Paznuuate cioco0 u
pe3yibTaT JedcTBUA
66. Konrpoabnas ‘YMeHue oBnageHus K.YVYI. ‘YMeHue oLeHUTh CBOU
padorta Ne4 o HaBBIKAMH KOHTPOJIS U y4aeOHbIe TOCTHKEHHS 1.2
TeMam: OLICHKH CBOGH YMeHHe caMOCTOSTENBHO
«Ilepuomndeckuii NeATeNbHOCTH, yMeHue | OPTaHN30BBIBATH yuebHoe 11 - 1.4 2.2.2
3aKOH U MEPHOIH- HpEIBHIETH ACHCTBUE. 26 243
yeckKas CUCTeMa BO3MOJKHBIE o
LYY .
XUMHYECKUX MOCIIEACTBHS CBOUX 242
anementos J[. 1. AeHCTBUM VMeHHe Hpeo6pa3oBHIBATH
Menpeneesa. “HGOPMAIMIO M3 OJHOTO BHIA B




CrpoeHue aroma.
CTpoeHue BeecTB.
XuUMH4ecKas CBA3b»

JIpyrou.
P.YV.

YMeHHe COCTaBIISITh TUIaH
peuIeHusd HpO6J’[eMBI

Pe3epBHoOe Bpemsi.

67. O6o001EeHuE, Pabora ¢ 1.3akpennienue 3Hanmii | K.YY/I. 1. Ymenue
CHCTEMATH3ALUS U TecTaMu W PaCUCTHBIX HABBIKOB v OpUCHTUPOBATHCS Ha
o - MEHHE CaMOCTOSTEIILHO
KOppeKius 3Hauuil | (uagusuaya | YT TIOHUMAHHE HPUINH
OpTraHU30BEIBATH YUCOHOE yerexa B yueGHoit
yyauuxcs 3a Kype JIbHBIC 2 Vmente o
. peuiath B3aMMO/ICHCTBHE B TPYIIIE JESATETBHOCTH
XMMHH 8 K1acca 3a/1aHus) TUIIOBbIE TIPUMEPHI
KOHTPOJIbHOU pabOTHL. ML.YVA.
Ywmenue:
* OCYIICCTBIIATH aHATU3
00BEKTOB C BBIICJICHUEM 12 -16
CYIIECTBEHHBIX H 5 '1 5 2
HECYIIECTBEHHBIX MIPU3HAKOB; : :
2.6 11 -
* OCYILECTBIISTH CHHTE3 KaK : 253
COCTAaBJICHHE IEJIOTO U3 YaCTEH. 31-33 e
P.YVY/.
4.-5
YMeHus:
1.0CyImecTBIsATh UTOTOBBIH U
MOIIArOBbI KOHTPOJIb 110
pe3yibTaTy;
2. AnexBaTHO BOCTIpUHUMATh
OIICHKY yUYHTEJIS,;
3. Paznuuats crocod u
pe3yibTaT JedcTBUA
68. Hrorosoe YMeHne oBnagcHUs K.YV . ‘YMeHne oleHUTh CBOU 1.1-1.6
TECTUPOBAHHUE 32 HaBBIKAMH KOHTPOJIS yueOHbIE TOCTHKEHHS
Kypc 8 kiacca OIIEHKH CBOEit YMeHHe caMoCTOATENbHO 21-22
JIeATENBHOCTH, YMEHHE OpraHM30BBIBATh yueOHOE 11 -
neHcTBHE. 2.6 '
MPEABUICTh 253
BO3MOJKHBIC
ILYY . 3.1-3.3
MOCIIC/ICTBUS CBOUX
neHCTBHI Ymenue peoOpa3oBBIBATH 4.-5

I/IH(l)OpMaIII/IIO H3 OJJHOT'O BHJA B




JIpyrou.
P.YV.

YMeHHe COCTaBIISITh TUIaH
peuIeHusd HpO6J’IeMBI

HUroro: 68 uacos.




B 9 KIIACCE

(2 YACA B HEJIEJIIO).
Ne Tema ypoka O1eMeHTHl MUHIMYMa OJeMeHTHI XapakTepucTHKa OCHOBHBIX BUJIOB Kon JoMm.3ananne
COZIepKaHUs JOTIOIHATEIBHOTO JESITEIIBHOCTH YICHHKA
coJiepKaHus Kon TpedoBaHU
K YPOBHIO
3JeMeHTa
NMOAr0TOBKH
coep:kaHus
BBINYCKHUK
K9C oB
K1y
1-2 OKHCITHTENBHO- * Kitaccugunuporatsb 11 12 121|22 (221 1
BOCCTAHOBHTEIILHBIC XHUMHYECKUE PEaKIHH. 1.2.2 2.2.2)
peaxknuu * [IpuBOIUTE IPUMEPHI PEAKIIHIA 23.1
Ka)XJIOr'0 THIIA. 22';1'23
3 TenmoBoit 3¢ ekt [onstue Brruncienue mo * Pacriosnasars okuCHTENbHO- 3.3 212 2
XUMHUUYECKHX PeaKIui TEPMOXUMHUYECKOTO TEPMOXUMHYECKAM BOCCTAHOBHTCIILHBIC PCAKLIH, 2.3.3
YPaBHEHHS, DK30- U YPaBHEHUSIM ONpPEACILITE OKUCITUTENE H 244
SHIOPEAKLIHH. BOCCTAHOBUTEIIb. 245
4 CKOpOCTh XMMUUECKOH MOHSTHE O CKOPOCTH MHTUOUTOPBI * MccnenoBats ycnosus, 3.21-324 2.3.3 3,4
peaKkIuu U ee 3aBUCUMOCTh | XUMHUECKUX peaKIuil. BJIMAIOIUE HA CKOPOCTH 244
OT YCIIOBUM MPOTEKAHUS. Kartanuzatopsl. XUMHUYECKUX PEAKITUH. 245
5 [MpakTnyeckas padora Nel | MccnenoBats ycinoBus, 3
«BnusiHnE ycnoBui BIIMSIIOIME HA CKOPOCTD
NIPOBEJICHUSI peaKIi Ha XUMHUUYECKHUX PEaAKIHH.
UX CKOPOCTB)
6 XuMHUUecKoe paBHOBECHE npuHiun Jle-llatense 5
7 CyIIIHOCTL nponecca I[aBaTI) OIIpEAC/ICHUA KpI/ICTaJ'IJ'IOFI/IZLpaTI)I. ° HpoBo IIUTh Ha6_]'[}0 JICHUS 3a 6
IIEKTPOIUTHYECKOM HOHATUH «3JIEKTPOIIUTY, ComnbBaTHast 000J104Ka, [OBEICHUEM BELIECTB B
JIICCOLIMALIH «HEDJICKTPOJIUTY, COJIbBaTHPOBAHHBIN PACTBOPAX, 38 XHMUUECKUMHU
«QIIEKTPOIUTHYECCKAS HOH. PCAKIISM, TIPOTEKAMONIHMI B
JVCCOLMAISTY
Konkperusuposatb pacTeopax

IOHATHUEC «MOH»

JaBatb onpenenacHus: HOHITHMA




«OJICKTPOJIUT,

8 Jlrcconpanus KACjoT, O] KUCIIOT, IIeJI0YCH, KaueCTBCHHBIC «HEDIIEKTPOIIUT, 23 24 1.2 123 7
IIEIOYEH U CoIer cosen. MonsI. peaknuy Ha «INEKTPOIUTHYECKAS
OmnpeneneHue xapakrepa orpe/iesieHue HOHOB JMCCOIMALIHS
cpenbl. MHauKaTopsl K
OHKPETHU3NPOBATH TIOHSITHE
9 CuitbHBIE U c1a0bIe SJIEKTPOJIHTHI, CreneHp TUCCOLMAIINT 2.4 1.2 1.2.1 8
aneKTponuTsl. CTeneHb HE3JIEKTPOJIUTHI, CIa0ble «HOH» 212
)1 3JIEKTPOJIUTBL. O606maTh MOHATHS KKATHOH» 233
U «aHUOH» 2.4.4
peakLiy B pacTBOPax Ka4yeCTBEHHbIC Uccnenosars cBolcTBa 23 24 13 121 9,11
3IIEKTPOJIUTOB PEaKIMU Ha HOHEI pacTBOPOB DJIEKTPOIUTOB 1.4
10 XapakTepu30BaTh YCIOBUS 2.4.6
Peaknuu HOHHOrO 0OMeHa TedeHust peakuuil 10 KOHIA B
11 pacTBOpax 3JIEKTPOIIUTOB
12 [pakTuyeckasi paéora 2 | peaklMy B pacTBOPAxX KayeCTBEHHBIE o 25 2.3.3 9
«Peakuum MOHHOTO 3IEKTPOIUTOB pEaKIMU Ha HOHBI OmmichBars cBolicTR 244
o0MeHay Pewenue BCIICCTB B XONC 245
SKCIIEPHMEHTAIBHBIX AEMOHCTPALIMOHHOI'O 1 24.6
3amay o teme «CBoiicTBa 71a60paTOPHOrO IKCIEPUMEHTA 2.5.3
CoJieii, KUCIOT, OCHOBaHHI CoOuro1aTh MpaBUIIa TEXHUKU
KakK JJIEKTPOJIUTOB) 6e30MacHOCTH
[IpoBoauTh rpynnoBsie
HaOIIOIEHNSI BO BpeMS
Tunponus coneit O] KUCIIOT, IIeI0YeH, peaKIus cpeapl J1aBOPATOPHBIX OIBITOB 1.2 10
13 coueii. oHbL. pacTBOPOB coJieit O6cyxnarhb B rpynmnax 2.6
Omnpeenenne xapakTepa pE3yJIbTAThI OIIBITOB
cpensl. MHAMKATOPHI CocCTaBIATh HOHHBIC
14 IToBTOpenue n 0600IIeHNE yYpaBHEHUS peaKiui 2.4 2.2.3
TEMBEI.
15 Kontpoabnas padora 23 24 1.2 123
Nel no Teme 25 26 121 13
«JIEKTPOJIMTHYECKAS 453 14 212
AUCCOLM ALY 233 244
246 253
2.8.3
16 XapakTepucTuka XapaKTepUCTHKA 12226 2.3.2 12
rajJOreHOB. 3JIEMEHTOB TPYIIIIBI 3.2.1 253 231
raJoreHoB 0 MOJ0KEHHIO 3.23 324
B IIT
17 Xi10p. CrpoeHue, CBOMCTBA. XapaKTePUCTHKA 3.1.2 2.3.2 13
Xiop: puzndyeckue MIPOCTOT'0 BEIICCTBA. 2.6 2.5.3




CBOMCTBA, HAX0XKJICHHUC B

[IpakTrueckoe

pUPO/IE. MPUMEHEeHHE
18 XIIOpBOAOPOI. CrpoeHne, CBOHCTBA. (huznoIorIMUECcKOe 1.6 231 232 |14
IefcTBHAE 3.12 | 253
XJIOpPBOJIOpOJIA 3.2.1
19 ComgHas KHCI0Ta CBoiicTBa COJISTHOM 2.6 2.3.2 15, 16
KHUCIIOTBI 312 324 |253
20 IIpakTuyeckas padora npasuia 6e30macHoOi 15
Ne3 Tloay4yeHne cosisiHoii | paboTh
KHCJIOTBI.
21 ITonoxenue kucnopogau | o30H. Kucnopon. XapaKTepUCTHKA 12226 2.3.2 17,
cepsl B IIT, ctpoenue CtpoeHue, CBOMCTBA. MPOCTOTO BEIECTBA. 321 253 231
aTOMOB, (hU3NUECKUE Cepa: pusnyeckue [IpakTudeckoe 3.23 324
CBOMCTBA, aJJIOTPOIIHSL. CBOMCTBA, HAXOXJICHUE B NpUMEHEeHHE
pUPO/IE. AITOTPOITHBIX
MO (UKAIMH CephI
22 XHUMHYECKHE CBOMCTBA XUMUYECKHE CBOHCTBA UccnenoBaTh CBONWCTBA 3.1.2 2.3.2 18
ceprl. [IpuMeHeHne ceppl. | cephl U3y4aeMbIX BEILECTB 2.6 2.5.3
23 CepoBomopon. Cynbuasl. | XUMHYIECKHE CBOUCTBA (huznoIorIMUECcKOe HabmroaTh ¥ OMHUCHIBATH 3.2 2.3.2 19
CepoBOIOPOaA neficTBrE XUMHUYECKUE PEAKIINH C 2.6 2.5.3
CepoBOIOPOIA MIOMOUIBIO €CTECTBEHHOT'O
24 Oxcnp cepsr (1V), XMMHUYECKHE CBOMCTBA ¢dusnonoruueckoe (pycckoro) si3pIKa U si3bIKa 2.6 2.3.2 20
CEPHHUCTAs KUCIIOTA. CEPHUCTOM KHCIOTHI JIefiCTBHE CEPHHUCTOrO XHUMUU 321 324 253
rasa XapakTepu3oBaTh XUMUUECKHE
25 Oxkcun cepsl (V1), cepHast CepHas KHCIIOTa U €€ COJH SIIEMEHTHI MAJIBIX IIEPHOJIOB T10 2.6 2.3.2 21
KHUCJIOTA. ux nosoxenuto B [1T 321 324 2.5.3
26 OKHCITUTENbHBIE CBOWCTBA Ha6n[0;[an, AEMOHCTPUPYEMBIC U 1.7 231 232 21,22
KOHLIEHTPMPOBaHHOM CaMOCTOATENBHO POBOAUMBIE 3.12 | 253
CEpHOt KHCIIOTHI OIIBITHI 321
27 IIpakTuyeckas pa6ora 4 | npasuia Ge3omacHON OnuchIBaTh CBONCTBA M3y4aeMbIX 21
«Pemenune pa6OTH BEIIECTB H @ OCHOBE
IKCIEPUMEHTAJIBHBIX HabJroTeHuil 3a ux
3aJa4 Mo Teme NpeBpaIleHUIMH
«[loarpynna kucaopoaa» 0O00011aTh 3HAHUS U JCNIaTh
28 Pewmenne pacuetHpix PacyeT mo XxuMHUECKUM BBIBOJIBI O 3AKOHOMEPHOCTAX 1.8 1.22 2.3.1 3ajada

3aJa4

YpaBHEHHSIM MAaCCHI,
00BEMa NpoJIyKTa peakiiu
TI0 HCXO/THOMY BELIECTBY,
coJieprKaIeMy I0JI0
PUMECH

W3MEHEHUM CBOMCTB HEMETAJIJIOB
B nmepuojax u rpymmax [1C
[IporHo3upoBaTh cBOWCTBA
HEU3YYEHHBIX 2JIEMEHTOB U UX
COEIMHEHUM Ha OCHOBE 3HAHMI O
113

['OTOBUTH KOMIIBIOTEPHBIE
MIPEe3EHTALNU 10 TEME




[Tonb30BaThes nHGOpMaNUEH U3
JPYTUX UCTOYHHKOB ISt
MOJITOTOBKY KPATKHX COOOIICHHIM

[Tonoxenue azora u
¢docdopa B IIT, crpoeHne
UX aTOMOB.

XapaKTepUCTHKA JIIEMEHTA
1o noyoxkenuio B I1T

29 A3zoT. Ousnueckue u ¢usnueckue u
XUMHUYECKHE CBOMCTBA XMMHUYECKHE CBOICTBA
asora. BEILIECTBA

30 AmMHax. ammuak. Cost aMMOHHMS JIOHOPHO-aKIICIITOPHBII

MEXaHHU3M

31 IIpakTuyeckas pa6ora 5 | npasuna GezonacHon KayeCTBEHHBIC
«Iloayuyenue aMmmMuaKa. paboThI peaKkIMy Ha HOHEI
XuMu4yecKkHe cBoicTBa
PacTBOpPa aMMHAKA»

33 Cosn aMMOHUS AMMHa, KaYeCTBECHHBIC KaueCTBCHHbIC

peaKkuy Ha aMMOHHIL. peakiuy Ha HUTpaT-
HOH

33 A30THas KHCIIOTa A30THAsI KUCIIOTA ¢busHoIOrHYecKOe
Hurpatsl Kpyrosopor a3ora B JIEICTBUE HUTPATOB

pUpoJe

34 CaoiicTBa . OBP peakiuu a30THO#

KOHLEHTPUPOBAHHOM KHCJIOTBI
KHCJIOThI

35 ®dochop. Amtorporust dhocdop AJIOTPOITHSI
docdopa.

36 Oxkcupl pocdopa. okcu sl hocdopa. KayeCTBEHHAsI PEAKIIHS
docdopHas KUCIOTA. ®docdopHast KUCIOTA. Ha docdar-noH
docdatsr

37 . MunepanbHbIe npaBmia 6e30macHoOi Ka4eCTBEHHOE
ynoOpeHus padoThI oTpeieIieHUe
JIpakTuueckas padora 4 MUHEPAIBHBIX
«Omnpenenenne ynoOpeHuit
MHUHePATbHBIX
ya00peHuiD»

XapakTepu30BaTh SJIEMEHTHI Ha
ocHoBe ux monoxeHus B I1C u
0COOCHHOCTE! CTPOCHUS UX
aTOMOB

OOBACHATH 3aKOHOMEPHOCTH
M3MCHCHUS CBOWCTB
XapakTepHu30BaTh aJUIOTPOITHIO
dochopa kak OJHY U3 MPUIUH
MHOT000pa3usl BEIIECTB
OnuceIBaTh CBOICTBA BEIIECTB B
X0JIe IEMOHCTPAIIHOHHOTO U
712a00paTOPHOTO SKCIIEPUMEHTOB
Co0mroaTh TEXHUKY
06e30macHOCTH

OKka3pIBaTh MEPBYIO MOMOIIIb IIPU
0JKOTaX, OTPABJICHUAX U TPaBMax,
CBSI3aHHBIX C PCAKTHBAMH U
obopynoBaHreM

VYcranaBnuBaTh
MIPUHA/IJIC)KHOCTh BEMIECTB K
OTIpeNIeICHHOMY KJlaccy
COEIMHEHU I

CorocTaBisATh CBOMCTBA
KOHIICHTPHUPOBAaHHOH H
paz0aBiIeHHON a30THON KUCIOTHI
CocCTaBiATh ypaBHEHUS
CTYIICHYATOM TUCCOIHAIINT
3anucrIBaTh YpaBHEHHS PEAKIIHI
B HOHHOM BHJIE

Pacrnio3HaBaTh OMBITHBIM ITyTEM
aMMHaK, pacTBOPBI KUCIIOT,
HUTpAT-, Pocdar-uoHbI, HOH
aMMOHUS

Hcnonp30BaTh MpHOOpPETEHHBIC
3HaHUS U YMCHUS B
MPAKTUYIECKOM ISSITEIbHOCTH U
MTOBCEIHEBHOM KI3HHU C IIEITIHIO
Oe3omacHOrO oOpareHus ¢
BEIIIECTBAMH U MaTepHaIaMt 1
9KOJIOTHYECKH TPaMOTHOTO
TIOBEJICHUS B OKPYXKAIOIeH cpefie

2.6 2.3.2 23
3.1.2 25.3
2.6 2.3.2
312 324 |253
4.1 2.6 24,25
4.4 2.17.2
275
2.6 2.3.2 24
312 323 | 253
2.6 2.3.2 26
312 324 |253
1.9 231 232 | 27,28
3.12 | 253
3.2.1
2.6 231 27
3.1.2 2.3.2
2.5.3
26 321 2.3.2 29
3.23 324 2.5.3
4.1 2.6 30
4.4 2.7.2
2175
2.6 23.1 23.2 30, Terpaab
3.1.2 321 |253, 231
323 324
1.22




38 [Nonmoxenwue yriiepona u XapaKTepUCTHKA JIIEMEHTa XapakTepu3oBaTh d5eMeHThI |V 2.6 232 31
kpemHus B [ICXD. 1o nonoxenuo B I1T A IpyIIbI HA OCHOBE HX 3.12 324
Amnorponust. AxcopOuus. nonoxenns B [T, ocobeHHOCTH
39 XuMHuueckue cBoiicTsa ¢dusnueckue u CTPOCHUS X aATOMOB 2.6 2.3.2 32
yriepona XMMHUYECKHE CBOMCTBA OOBSICHATH 3aKOHOMEPHOCTH 3.1.2 253
BEILECTBA N3MEHEHHS CBOMCTB
40 OKCHJIBI YTTIEPOJIA. (usuueckue u ¢usronoruueckoe XapakTepu30BaTh alIOTPOIHIO 2.6 232 33,34
XUMUYECKUE CBOWCTBA JIeHiCTBHE yrapHOTO yIiepoia Kak OJHy U3 IPUYUH 312 324 |253
BEIIECTB. raza. Onpenenenve MHOT000pa3usl BEIIECTB
YTJICKUCIIOTO I'a3a. OnuchIBaTh CBOMCTBA BEIIECTB B
41 VroapHast KHCIOTHL. ¢dbusnueckue u KauecTBeHHEIC X07ie Tab0PaTOPHOTo 1 4.1 2.6 35, 36
KapOonatsr u XHMHUYECKHE CBOMCTBA peakuuu Ha KapOOoHaT. JIEMOHCTPALHOHHOTO 4.4 2.7.2
FHI[pOKap6OHaTbI. BCLICCTB. JKCIIEPUMEHTA 275
Co0nronath TEXHUKY
42 Ipakruyeckas padora 6. | npasuia Ge3onacHON 6e30MACHOCTH 2.6 2.3.2 35
IMonyyeHue yriaekucaoro | paboTs ComocTapsaTh cBoiicTa okcugos | 3-1.2 323 | 253
rasa. yriepoja U KpeMHUsl, OObSICHSITh
43 Kpewmnnit u ero ®dusnueckue u IPUYNHY UX PA3THUHS 37,38
coenuHeHns. CHIMKaTHAas | XUMHYECKHE CBOMCTBA VCTAHABIMBATE O XUMHYECKOM
HPOMBIIUICHHOCTb. BemecTB. CHITMKATHL. OpMYyIe IPUHAIEKHOCTD
44 O6006wenue 1o Teme BEILIECTB K OMPEJIEICHHOMY
«Hewmeramibi» KJIACCY COEIMHEHHIT
45 KonrpoanHas pagora mo JloKa3bIBaTh KHCIIOTHBIH 2.6 2.3.2
Teme «HeMeTraaiabDy XapakTep BBICIIMX OKCHIOB 312 324 |253
yriiepoaa U KpeMHUS
Ocy1ecTBIATh
B3aUMOIIpEBPAICHUS
KapOOHATOB U THIPOKapOOHATOB
Pacrio3HaBaTh ONBITHBEIM IIyTeEM
YTIACKUCTBIN Ta3, KapOoHaT- U
CHJIMKAaT-UOHBbI
Hcnonp30BaTh NpHOOpPETEHHBIE
3HAHUS ¥ YMCHUS B
MPaKTHYECKON AESTETBHOCTH U
MIOBCETHEBHOW JKU3HHU C LIEJIBIO
6e3omacHoro oOpareHus ¢
BEILIECTBAMH M MaTepHAIaMHU U
9KOJIOTUYECKH IPAMOTHOTO
TIOBEJICHUS B OKPYXKAIOIeH cpefie
46 - 47 | Ilono)xeHue METaJlIOB B INonoxeHne MeTanos B JleneHue MeTaios H a Hccnenosats cBoiicTBa 39, 40

IIT, ocobennoctu
CTPOEHHS UX ATOMOB.

IITXD. 3aBucuMocCTh
(hU3MYECKUX CBOWCTB OT

T'pymIbl: HEJI0YHbIX,
ICJIOYHO3CMCIIbHBIX U

N3y4acMbIX BCUICCTB




dusnveckre CBOUCTBa METAJUTMYECKOH CBSA3H. TEePEXO0/IHBIX
METAIIOB.
48 XapakTepHble XuMudeckue | Psan HanpsokeHui
CBOWMCTBA METAJIJIOB. MeTtaitos. OOmue
CrunaBsl. XMMHUYECKHE CBOMCTBA: C
HeMeTaJlllaM1, KHCIIOTaMH,
COJISIMU
49 - 50 | XapakrepucTuka llenounsle MeTautsl 1 X | ['mapartsl.
IIETOYHBIX METAJLIOB, UX COEIMHEHUS KauectBeHHbIE
COCAMHEHUSI. peakLy Ha HOHBI
IIETOYHBIX METAJLIOB
51 XapakTepucTuka [[lenoyHO3eMeNbHBIE KauecTBennsie
MICJIOYHO3CMECIIbHBIX METaJUIbl U UX COCAUHCHUA PpCaKu Ha NOHbI
MetamioB. CTpoeHHe uxX MarHus ¥ KajbIus
aromoB. Kanbiuii u ero
COCIAMHEHNUS
52 ANTOMUHHAH U ero AMFOMUHIH
COCIAMHEHNUS
53 AM(pOTEepHOCTE OKCHIA H aM(pOTepHOCTh
THAPOKCH/IA ATFOMUHHS
54 ITonoxenue xene3a B IIT | xene3o
U CTPOCHHE ero aToMa.
55 CoenuHeHuUs xKemes3a KagecTBeHHbIE peakun KommnekcHast coib.
Ha MOHBI JKele3a
56 IIpakTnyeckas padora 7
«Pemenne
IKCIePHMEHTAIbHBIX
3aJa4 Mo Teme
MeTanabi»
57 O06o00menue, MoAroToBka | 3ajadu Ha IpUMeECH
K KOHTPOJIBHOI1 pabore.
58 Kontpoabnas padora no | KauecrBennoe

Teme «MeTalabl»

OIIPCACIICHNE KATHOHOB

HaGumronats u onmuchIBaTh
XUMHYECKHE PEaKIINH C
ITOMOIIIBIO0 €CTECTBEHHOTO SI3bIKA
U A3bIKa XUMHUHU
XapakTepu3oBaTh XUMHUUECKHE
3JIEMEHTHI 110 MoJiokeHuo B I1T
Habnromats 1eMOHCTpUpPYEMEBIC U
CaMOCTOSITEILHO TIPOBOAUMBIE
OIIBITHI

OnuceiBaTh CBOMCTBA U3YyUaeMBbIX
BEIIECTB HA OCHOBE HAOIONECHUIA
3a UX IPEBPAMICHUSIMHA
O06001maTh 3HAaHUA U AeTaTh
BEIBOZIBI O 3aKOHOMEPHOCTSIX
H3MCHCHHUM CBOMCTB METAILJIOB B
nepuogax u rpynmnax IIT
IIporuno3upoBaTh CBONCTBa
HEU3YYECHHBIX JIEMEHTOB M UX
COEIMHEHNH Ha OCHOBE 3HAHUH O
MEPUONUECKOM 3aKOHE
Jloxa3sIiBaTh aM(OTEpHBIH
XapakTep OKCHIOB U
THIPOKCHUJIOB TTEPEXOTHBIX
3JIEMEHTOB

Pacmno3HaBath ¢ MOMOIIBIO
Ka4eCTBEHHBIX PEaKINil HOHBI
METaJIIOB

Cobmronats Th, npaBunsHO
oOpamarbcs C peakTUBaMH |
71ab0paTOpHBIM 000pYJOBAaHHEM
Hcnonp30BaTh NpHOOpPETEHHBIE
3HAHWSI U YMECHHS B
MPaKTUYECKON AESITETbHOCTU U
TTIOBCETHEBHOM JKU3HU C IIEJIbIO
6e3omacHoro oOpareHus ¢
BEIIECTBAMH U MaTepHUATaMHU 1
9KOJIOTMYECKU TPAMOTHOTO
MOBEICHUS B OKpY>Karolleil cpeze
Pemats 3agaun Ha mpumecu
BEILIECTB

26 231 41, 42
3.1.2 2.3.2
25.3
26 321 | 232 43
323 324 |253
41 2.6 44, 45
4.4 2.7.2
275
26 231 232 |46
312 321 |253
323 324
41 26 47
4.4 2.7.2
275
2.6 232 48
312 323 [253
3.2.4
41 26 49,50
4.4 2.7.2
275
2.6 232 49
312 323 |[253
3.2.4
2.6 231 232
312 321 |253
323 324
26 231 232
312 321 |253
323 324




[Tonb30BaThes nHGOpMaNUEH U3
JPYTUX UCTOYHHKOB ISt
MOJrOTOBKH KPATKHX COOOIICHUIA
['0TOBHUTH KOMIBIOTEPHBIC
MPE3CHTAIMHU 110 TEME

34

59 IIpeamer oprannyeckoin [TepBoHauyanbHbIE
xuMuu. OCHOBHBIE CBEJICHHUS O CTPOCHUH
TIOJIOXKEHHS TEOPHH OPTaHUYECKHX BEIIECTB
Byrnepona.
60 N3omepus. YopoueHHast HU30MepUst Bunp! uzomepun
KIaccuuKaIus
OpraHUYeCcKuX
COEMHEHUM.
61 IIpenensHble YrneBogoposl: METaH,
YIIE€BOAOPOABI 9TaH
62 Henpenenbusie STHIIEH O6mas popmyna
YTIEBOIOPOABI
63 [uknuaeckue LUKJIOATKAHBI MexkmaccoBas
YTIEBOIOPOMBI. N30MepHst
IIpupoaHble UCTOUHUKHI
YTIIEBOJOPOIOB.
64 CrupThl. MeraHoJ1, 3TaHO, DTHUIICHTJIUKOJIb.
TIIIEPUH KaK Duznonoruieckoe
IpeJCTaBUTENN Kjlacca JieificTBUe CIUpTOB
CIHPTOB
65 KapOoHOBBIE KHCIIOTEL. YkcycHas U cTeapuHOBast HU30Mepust

Croxusle 3¢upsl. JKupsl.

KHUCJIOThI. bronoruuecku

3HaTh onpeaeIeHue
OpPraHUYeCcKOW XUMHUH,
YIJIEBOJAOPOOB, UX
KIaccu(pUKaIII0, OCHOBHBIE
[0JIOXKEeHUs Teopuu bytneposa,
ONpeesIeHue U30MEPOB

3HaTh OCOOCHHOCTH CTPOCHUS
OpraHNYECKHX BEIIECTB
NMets npencrasiieHue o
IIPUPOJHBIX UCTOUHUKAX YB
‘YMeTh 3aInchIBaTh MOJHEIE U
COKpaIlleHHbIE CTPYKTYpPHBIE
(hOpMyIIBI BEIIECTB, 1aBaTh UM
Ha3BaHUSA

YMeTh 3anuChIBaTh YpaBHEHUS
HEKOTOPBIX XUMUYECKUX
peakuuii B OpraHuyecKoi XuMumn
YMeTh onpenensTh y4eOHyro
3a/1a4y, OpraHU30BbIBATh
pabodee MecTo

Hcnonbs3oBath pa3nuyuHbie

34 2.13 51
234

341 2.13 51
234 247

3.4.1 2.1.3 52
234 247

3.4.1 2.1.3 53,
234 247

3.4.2 2.13 53, TeTpanp
234 247

3.4.2 2.13 55
234 247

3.4.2 2.1.3 56
234 247




BaXHBIC BCIICCTBA-KUPEI.

66 VYrneBobl. Buonornueckn BakKHbIE W3omepust yrineBonos
BEILIECTBA - YIIEBOIBI
67 AMUHOKUCIOTHL. benku. buonoruuecku BaxHble [IpencraBnenue o
BEIIECTBA OmomnoIMepax
68 [Mommepst IIpencrasnenwue o Peakuun
JlekapcTBa. nonuMepax 3HaKOMCTBO C | MOJIMMEPHU3AINH U
obpaziamu MOJMKOHCHCAIIUH

JIeKapCTBEHHBIX
npenapaToB

XuMus U 310pOBbE.
[IpoGnemsl, cBsI3aHHBIE
C IPUMEHEHHUEM
JIEKapCTB.

WCTOYHHMKY WH(POPMAIUH IS
pELICHUS TOCTABICHHBIX 331
YMmets hopMynrpoBaTs
npoOsieMy ¥ HaXOANUTH MyTH €€
pemeHus

Brnaners pasnuuHbIME opMamMu
YCTHOTO ITyOIMYHOTO
BBICTYIUICHHS

Cob6monars Th, npaBuiibHO
o0palaTbcsi ¢ peaKTUBaMH U
nmabopaTopHEIM 000pyIOBaHUEM
Brnanerts pasnuaHbeIME opMamMu
YCTHOTO ITyOJINIHOTO
BBICTYIUICHHS

Hcnonp30BaTh NpHOOpPETEHHBIE
3HaHUA U YMCHUA B
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU U
IIOBCEIHEBHOM JKU3HMU C LIENBIO
6e3omnacHoro oOpareHus ¢
BCIICCTBAMU U MaT€praiaMu U
9KOJIOTHYECKH IPaMOTHOTO
TIOBE/ICHHS B OKPY’KaloIeH cpenie

3.4.3 2.13 57
234 247
3.4. 2.13 58
2.34
54

Hroro: 68 uacos.
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