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Pabouas nmporpamma 1o npenmery « XHMUs» COCTaBIIEHa B COOTBETCTBUU ¢ DeepaibHbIM TOCyIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM OCHOBHOT'O 00IIIero 00pa3oBaHusl, HA OCHOBE TPEOOBaHMIA K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOMN MPO-
rpaMMbl OCHOBHOTO 00mIero oOpa3oBanusi, [IpuMepHOI MporpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHUS MO XUMHH U C YYETOM
aBTOpckOW mporpammbl 1o xumuu  jans 8-11kmaccoB( aBroper O.C. Iabpuensm , A.B. Kymmosa, M. poda, 2011).
[Mporpamma paccunraHa Ha 68 dacoB (2 yaca B HEJEN0), COOTBETCTBYET YYEOHHMKY, PEKOMEHIOBAHHOMY MUHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @eneparuu O.C. [Nabpuensn «Xumus» 8 kmace M.: Ilpoda, 2018

1. [Inanupyemble pe3yJibTaThl OCBOEHUSI YUeOHOro nmpeaMera « XuMus» B 8 Kiiacce

Yuenux, okonuuswuii 8 knacc, nayyumcsi:
* OMUCHIBATh CBOMCTBA TBEP/ABIX, KUJIKHUX, Ta3000pa3HBIX BEUIECTB, BBIICISAS X CYLIECTBEHHbIE MPU3HAKY;
* XapaKTepHU30BaTh BEUIECTBA 10 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTAHABIMBATH IPUUMHHO-CIICICTBEHHBIE CBSI3H MEXKY
JAHHBIMU XapaKTEPUCTUKAMU BELLIECTBA;
* pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHN «aTOM», «MOJICKYJIa», «XUMUYECKUU 3JIEMEHT», «IIPOCTOE BEIIECTBOY,
«CJIO)KHOE BELIECTBO», «BAJICHTHOCTDY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;
* U300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYJ U CYIIHOCTh XUMUUYECKUX PEAKIUNA C TTOMOIIIBIO
XMMUYECKUX YPABHECHUM;
* BBIUHUCIIATH OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChl BELLIECTB, @ TAK)KE MACCOBYIO JOJII0 XUMUYECKOIO JJIEMEHTA B
COCAMHEHUSAX JUIS OLICHKU UX IIPAKTUYECKOU 3HAYUMOCTH;
* CPAaBHUBATH 110 COCTABY OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;
* KJIaCCU(UIIMPOBATH OKCHUJIBI 1 OCHOBAHUS 10 CBOMCTBAaM, KUCJIOTHI M COJIH 110 COCTaBY;
* OMKCHIBATh COCTAB, CBOMCTBA U 3HAYEHUE (B MPUPOAE U MPAKTUUECKON NEATETbHOCTU YEIOBEKA) MPOCTHIX BEIIECTB —
KHUCJIOPOJa U BOJOPOAA;
* 1aBaTh CPABHUTEJIBHYK) XapaKTEPUCTUKY XUMHYECKHX JJIEMEHTOB M BAXKHEUIINX COCIMHEHUN €CTECTBEHHBIX CEMENCTB
LIEJIOYHBIX METAJIJIOB U FaJION€HOB;
* MOJIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM M XUMHYECKON TTOCYI0M;
* MPOBOJIUTH HECJIOKHBIE XUMUYECKUE OMBITHl U HAOJIIOJICHUS 32 U3BMEHEHHUSIMU CBOMCTB BEIIECTB B MPOIIECCE UX MPEBPAILICHHUI;
cOOJTI0/IaTh MIPaBUiIa TEXHUKHU 0€30MaCHOCTH MPU MPOBEACHUN HAOIIOICHUI U OTIBITOB;



* pa3ianyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIETIOYH, MOJIb3YSICh MHANKATOPAMH, OCO3HABATh HEOOXOUMOCTh COONIOICHUS MEP
0€30MacHOCTHU MPU OOPAIICHUH C KUCIOTAMU U IIEJI0YaMHU.

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISTH OKUCIUTEIBHBIC WM BOCCTAHOBUTEIHHBIC CBOMCTBA C YUCTOM CTEIICHEH
OKHCJICHHS 3JIEMEHTOB, BXOJISIIIIUX B €0 COCTAB,;

* BBISIBJSITH CYIIECTBOBAaHUE TCHETMYECKOW B3aMMOCBSI3M MEXKIY BEIIECTBAMHU B PSIY: MPOCTOE BEIIECTBO — OKCHA —
TUJIPOKCU]] — COJIb;

* OPTaHU30BBIBATh, MTPOBOJUTh YUYCHUYCCKUE MPOCKTHI TI0 MCCIEIOBAHUIO CBOWCTB BEIIECTB, NMECIOIIMX BAXKHOE MPAKTHUECKOE
3Ha4YCHHE.

Yuenux, okonuuswiuii 8 knacc, noayuum 603MoHNCHOCMb HAYUUMBCA.!

* IPaMOTHO 00paIlaThCs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU;
* OCO3HaBaTh HEOOXOUMOCTb COOJIIOICHUS MPABUII SKOJIOTMUYECKH O€30MaCHOT0 MOBEACHUS B OKPYIKaIOLIEH IPUPOIHON CPEIE;
* IOHUMATh CMBICI U HEOOXOJAUMOCTh COOIIOACHUS PEANUCAHUM, TPEIaraéMbIX B MHCTPYKIUAX O UCIIOIb30BAHUIO JIEKAPCTB,
CpelICTB OBITOBOM XMUMUH U JIp.;
* HCMOJB30BATh NMPUOOPETECHHBIE KIIOYEBbIE KOMIETEHTHOCTU MPHU BBIMOJHEHUU HCCIEI0BATEIBCKUX MPOECKTOB MO M3YUYEHUIO
CBOMCTB, CITIOCOOOB MOJIyYEHHS U PACIIO3HABAHUS BELIECTB;
* pa3BUBaTh KOMMYHUKATHUBHYI0 KOMIETEHTHOCTb, HUCIOJb3Ys CPEICTBA YCTHOW M MUCbMEHHOW KOMMYHHUKALIMM IIPU padoTe C
TEKCTaMU Y4eOHHKa U JTOMOJHUTEIbHOM JUTEpaTypol, CIPaBOUYHBIMHM TaOJIMLAMU, MPOSIBIATh TOTOBHOCTh K YBa)KEHUIO MHOMN
TOUKH 3pEHUS IPU 00CYkKIAECHUN PE3YIbTAaTOB BBHIIIOJHEHHON PadOTHI;
* OOBEKTUBHO OIIEHMBATh MH(OPMAIMIO O BEIIECTBAX U XMMHYECKUX MPOLECCaX, KPUTHUECKH OTHOCUTHCS K ICEBAOHAYYHOU

uH(pOopMaluu, HeIOOPOCOBECTHON peKIaMe, Kacarolencsl UCIIOIb30BaHUS Pa3InYHbIX BEILIECTB.

JIn4HOCTHBIE pe3yJIbTAThI:

1) BocmHTaHHWE POCCUHCKOW TPAKTAHCKOW WACHTHYHOCTH: MATPHOTH3MA, yBakeHUs K OTedyecTBy, MPOIUIOE M HACTOSIICEe
MHOI'OHAIlMOHAJIBLHOIO Hapoja Poccuu; oco3HaHME CBOEW 3THUYECKOW INPUHAMICKHOCTH, 3HAHUE WCTOPUM, SI3bIKA, KYJIbTYpbI
CBOEro HAapoJa, CBOEro Kpas, OCHOB KYJBTYpPHOIO Hacieaus HaponoB Poccum u 4demoBedecTBa; YCBOCHHME T'YMAaHUCTHYECKHMX,
JEMOKpPAaTHUYECKUX M TPaJUIMOHHBIX IIEHHOCTEH MHOTOHALMOHAIBHOTO POCCUHCKOTO OOIEecTBa; BOCIHUTAaHUE YYyBCTBA
OTBETCTBEHHOCTH M 1ojra nepexn Ponunoi;



2) popMHpoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH M CHOCOOHOCTH OOYYaIOIUXCS K CaMOPA3BUTHIO H
caMO00pa30BaHUI0 HA OCHOBE MOTHMBALlMM K OOYYEHHIO M IMO3HAHHIO, OCO3HAHHOMY BBIOOPDY M IOCTPOCHHIO AAJbHEHIIEH
WHJUBUYyAJIbHON TPAaeKTOPUHU 00pa3oBaHus Ha 0a3e OPHUEHTHPOBKHU B MUpE Mpodeccuil U MpoPpecCHOHAIBHBIX MPEANOUYTEHUN C
YYETOM YCTOWYHMBBIX MMO3HABATEIbHBIX MHTEPECOB, & TaKXKE€ HA OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOILIEHHUS K TPYyAY,
Pa3BUTHS OIbITA YYaCTUS B COLMATIBLHO 3HAUUMOM TPY/JIE;

3) ¢opmMHpoOBaHUE LETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECCTBEHHOM
MPaKTUKH, YUUTHIBAIOLIETO COLIMAIBHOE, KYJIbTYPHOE, A3bIKOBOE, TyXOBHOE MHOr000Opa3ue COBPEMEHHOTO MUPA;

4) (opMupOBaHUE OCO3HAHHOTO, YBAXHUTEIHHOTO W JOOPOXKEIATEIBHOTO OTHOLICHHS K JPYroMy 4YeJOBEKY, €ro MHCHHIO,
MHUPOBO33PEHUIO, KYJIBTYpE, S3bIKY, BEpe, TPAKIAHCKOW MO3ULUH, K HCTOPUHU, KYJbType, PEIUTHH, TPAAULMSIM, S3bIKAM,
LEHHOCTSAM HapooB Poccuu u Hapo0B MUpa; TOTOBHOCTH U CIIOCOOHOCTH BECTU AUAJIOT € APYTUMH JIHOJbMH U IOCTUTaTh B HEM
B3aMMOIIOHUMAaHMUS;

5) ocBoeHHE CONMATBHBIX HOPM, MPABUII MOBEJACHHUS, POJIci U (OPM COLMAIBHON JKU3HU B TPYIIAX U COOOIMIECTBAX, BKIIIOYAs
B3pOCJIBIE U COLMAIbHBIE COOOIECTBA; yYaCTUE B IIKOJbHOM CaMOYNPABIECHUN U OOIIECTBEHHOM KM3HU B MPEJEIaX BO3PACTHBIX
KOMITETEHLIUH C YYETOM PErHOHAIbHBIX, ITHOKYJIBTYPHBIX, COUUAIBHBIX U SKOHOMUYECKUX OCOOCHHOCTEN;

6) pa3BUTHE MOPAIBHOTO CO3HAHHS M KOMIIETCHTHOCTH B PEIICHHH MOPAIBHBIX MPOOJIEM HAa OCHOBE JIMYHOCTHOTO BHIOOpA,
(GbopMHpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOLIEHUS K
COOCTBEHHBIM MOCTYTIKAM;

7) GpopMupoBaHHE KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOINCHHH M COTPYAHUYECTBE CO CBEPCTHUKAMHU, JICThbMH CTapIIEro
MJIQIIIETO BO3pacTa, B3pPOCIBIMM B IIpolLEecce 00pa30BaTENIbHOM, OOLIECTBEHHO IIOJE3HOM, YyueOHO-UCCIIE0BATEIbCKOM,
TBOPYECKOH U JPYruX BUJOB JIEATEIBHOCTH;

8) dopmMupoBaHuE IEHHOCTH 3I0POBOTO U 0E30MacHOr0 00pa3a KHM3HU; YCBOCHUE MPABUII WHIMBHIYaIBHOTO M KOJUICKTUBHOTO
0€30MacHOr0 MOBEACHUS B YPE3BBIYANHBIX CUTYalUAX, YTPOXKAIOUIMX >KU3HU U 3I0POBBIO JIIOJEH, MpaBWJI IOBEICHUS Ha
TpPaHCIOPTE U HA 10porax;

9) dopMupoBaHUE OCHOB IKOJOTHYECKOW KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBINUICHUS,
pPa3BUTHE OIbITA 3KOJOTMYECKH OPUEHTHUPOBAHHOM DPEQPIIEKCMBHO-OLIEHOYHOM M MPAKTUYECKOW AESATENbHOCTU B YKU3HEHHBIX
CUTYaLUSIX;

10) oco3HaHWe 3HAUCHHS CEMbU B JKH3HH YEJIOBEKa M OOIIECTBA, MPUHITHE ICHHOCTH CEMEWHOW XHM3HHU, YBaXKHUTEIBHOE W
3a00TIMBOE OTHOILIEHHUE K YJIEHAM CBOEH CEMbH;



11) Pa3BUTUC ICTCTUYCCKOIO CO3HAHUA YCPC3 OCBOCHHUC XYIOKCCTBCHHOI'O HACJICAUSA HAPOIOB Poccun u MUpa, TBOp‘ICCKOﬁ
ACATCIbHOCTH 3CTCTUYCCKOI'O XapaKkTepa.

MeTtanpeameTHbie pe3yJibTaThl:

1) yMeHHe caMOCTOSATENFHO ONPENIENATH e CBOETO 00yUeHHs, CTaBUTh U (POPMYIHPOBATH IJisi ceOsi HOBBIE 3a7aun B yuede u
NIO3HABATEJIbHOM 1€ATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOCH MO3HABATEIbHOU JIEATEIbHOCTH;

2) yMEHHE CaMOCTOSITeIbHO IUIAHMPOBATH MYTH IOCTHKCHHS IIeNIeH, B TOM YHCJIE albTEPHATUBHBIC, OCO3HAHHO BHIOMPATH
HanOoJee 3pheKTUBHBIE CTIOCOOBI PEeIIeHHs YUeOHBIX U TTO3HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOW JICHCTBHSI C IUIAHUPYEMBIMH PE3yJbTaTaMHu, OCYHIECTBISTh KOHTPOJIb CBOCU JEATEIBHOCTH B
Ipolecce JIOCTHKEHUS pe3yibTaTa, ONPEAeNATh CHOCOOBl JNEWCTBHII B paMKax MNPEJIOKEHHBIX YCIOBUU M TpeOOBAaHMIA,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUHU C U3MEHSIOLLIEHCS CUTYallUEH;

4) yMeHUE OIICHUBATh MPABUIIBHOCTD BBIMIOJIHEHUS YYeOHOH 3a/1a4k, COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHMS;

5) BiageHne OCHOBAMHU CaMOKOHTPOJIS, CAMOOILICHKH, IPUHSATHUSI PEUICHUI U OCYIECTBICHUSI OCO3HAHHOTO BHIOOpA B y4eOHOH 1
MIO3HABATEJILHOM IS TEIbHOCTH;

6) yMeHue ompenensiTh MOHSATHSA, CO3/1aBaTh OOOOIIEHHS, yCTaHABIUBATH AHAIOTUH, KIACCH(PHUIUPOBATH, CAMOCTOSTEIHHO
BbIOMpAaTh OCHOBAHUS M KPUTEPUU Ui Kiaccu(UKaLMK, YCTAaHABINBATH NPUYMHHO-CIICJCTBEHHbBIE CBA3HM, CTPOUTDH JIOTUYECKOE
paccyX/1eHue, yMO3aK/IIoueHue (MHIYKTUBHOE, JeyKTUBHOE U 110 aHAJIOTMH) U JIe]aTh BbIBOJBI;

7) yMeHHWe cO3[aBaTh, NPUMEHATh W MPeoOpa3oBbIBATH 3HAKK W CUMBOJIBI, MOJCIH M CXEMbI JJIS PEUICHUS Y4eOHBIX U
IIO3HABATEJIbHBIX 3a/a4;

8) CMBICIIOBOE YTCHHE;

9) yMeHHe OpraHM30BBIBaTH Y4E€OHOE COTPYIHHYECTBO U COBMECTHYIO JCATEILHOCTh C YYUTEIEM M CBEPCTHUKAMH, pabOTaTh
WHAMBHUIYaJIbHO U B TpyMNIE: HAXOIUThH OOIlIee pelIeHrne U pa3periaTh KOHQIMKTH HA OCHOBE COIVIACOBAHUS MO3ULMHI U ydeTa
UHTEPECOB; (OPMYJIMPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

10) ymeHue OCO3HAaHHO KCIIOJIb30BaTh PEUEBBIC CPEJCTBA B COOTBETCTBUM C 3a/a4eii KOMMYHUKAIIUH JUIS BBIPAKEHUS CBOMX
YyBCTB, MBICTICH U MOTPEOHOCTEH; MIIAHUPOBAHUS U PETYJISIUN CBOSH NEATEIbHOCTH; BJIaJICHUE YCTHOM M MHUCHbMEHHON PEUbIo,
MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

11) ¢hopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIh30BaHUS WHPOPMAIIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUH
(manee - UKT koMmeTeHLMH); pa3BUTUE MOTHUBALMU K OBJIAJIEHUIO KYJBTYPOW aKTUBHOT'O MOJIb30BaHUS CIOBAPSIMH U JIPYTHUMH
MOMCKOBBIMU CUCTEMAMU;



12) dbopmupoBaHNe W pa3BUTHE IKOJIOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHSATh €r0 B TO3HABATEIbHOW, KOMMYHHKATHBHOM,
COLIMAJIbHOM MIPAKTUKE U TPO(PECCHOHATbHON OpUEHTALIUU.

IIpeameTHbIe:

1) dopMupoBaHue mepBOHAYATBHBIX CHCTEMATH3MPOBAHHBIX MPEJACTABICHUN O BEIECTBAX, UX MPEBPAIICHUSIX U MPAKTHUCCKOM
NPUMEHEHUH; OBJIaJCHUE TOHATUWHBIM aapaTOM U CUMBOJUYECKUM SI3bIKOM XUMUU;

2) oco3HaHHE OOBEKTHMBHON 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, XMMHYCCKUX
[IPEBPALIECHUM HEOPraHMYECKMX W OPraHUYECKHX BEIIECTB KAK OCHOBBI MHOI'MX SIBJICHUW XWBOM WU HEXHUBOM NPUPOJBL;
yriyOJieHre IPeICTaBlICHU 0 MaTepUaIbHOM €JIMHCTBE MUPA;

3) OBIAJCHHE OCHOBAMH XHMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATH M OOBEKTHBHO OIICHWBATH YXU3HCHHBIC
CUTyalliu, CBA3aHHbIE C XUMUEH, HAaBbIKAMHU 0€30MacHOr0 O0palleHus C BEeIIeCTBAMHU, UCIIOIb3YEMbIMU B TTOBCETHEBHOM KU3HMU;
YMEHHEM aHAIM3UPOBATH U IIAHUPOBATH SKOJIOTMYECKH OE30MacCHOE MOBEICHUE B IESX COXPAHEHUS 3/I0POBbS U OKPYKAIOIIEH
Cpenpl;

4) dbopMUpOBaHHE YMEHHI YCTaHABJIMBATH CBSA3M MEXKJY PEAbHO HAOJIOJaeMbIMH XMMHUCCKUMH SIBJICHHSIMH W MPOIIECCAMHU,
MIPOUCXOJIAIIUMHU B MUKPOMHUPE, OOBICHATh MPUUNHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS,
a TaK)K€ 3aBUCHUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OmbITa UCIOIL30BAHUS PA3IMYHBIX METOJOB M3YUYCHHS BEIIECTB: HAOJIOICHUS 3a WX MPEBPANICHUSAMH IPU
MPOBEICHUH HECTIOKHBIX XUMUYECKHUX IKCIIEPUMEHTOB C UCIOJIb30BAHUEM JIA0OPATOPHOT0 000PYAOBAHUS U TPUOOPOB;

6) dbopMupoBaHKEe MPEACTABACHUN O 3HAYCHHH XMMHYECKONW HAYKH B PEIICHHH COBPEMEHHBIX AKOJIOIMYECKUX MPOOJIeM, B TOM
YHCJIe B MPEAOTBPAIEHUN TEXHOTEHHBIX U IKOJIOTHIECKUX KAaTacTpod.

2. ConeprxaHue y4eOHOro npeamera

BBenenue

[Ipenmer xumMuu. MeTOabl MO3HAHUS B XHMHUU: HAOJIOJCHHE, SKCIIEPUMEHT, MojeaupoBaHue. VCTOYHUKM XUMHUYECKOU
uH(popMaIuu, ee MoJydYeHHe, aHalu3 U MPEeACTaBICHUE €ro pe3ysbTartoB. [loHsATHE O XMMHUYECKOM 3JieMeHTe W (opmax ero
CYILIECTBOBAHMSI: CBOOOTHBIX aTOMax, MPOCTHIX U CIOKHBIX BeliecTBax. [IpeBpaiienus BemiectB. OTIMUMe XUMUYECKUX PEaKIIUii
oT uzmveckux siBiaeHuil. Poap xumun B Ku3HU uenoBeka. KpaTkue cBeleHUs U3 UCTOPUU BO3HUKHOBEHHS M PA3BUTHUS XUMHH.
Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUM XHUMHUYECKOW Hayku — pabotel M. B. JlomonocoBa, A.M. bytneposa, /1. U.
MenneneeBa. XuMuueckasi CAMBOJIMKA. 3HAKU XUMUYECKHUX 3JIEMEHTOB U



MIPOUCXOXKICHNE NX Ha3BaHWUU. Xumudeckue hopmyisl. Maaekcs u kodhumueaTsr. OTHOCUTENBHBIC ATOMHASI M MOJICKYJISIpHAS
Macchl. [IpoBesieHre pacueToB MacCOBOM JIOIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE Ha OCHOBE ero ¢opmyibl. [lepuognyeckas
cucreMa xumuueckux anemeHToB JI. M. MenneneeBa, ee CTpyKTypa: Majble W OOJbIIME MEPUOJbI, TPYIIBI U MOJATPYIIIHL.
[lepuoauyeckas cucTeMa Kak CpaBOYHOE MOCOOUE 1JIsI MOyUSHUSI CBEICHUN 0 XMMUUYECKUX 2JIEMEHTaX.

JemoncTpamum. 1. Mojenu pa3inuyHbIX MPOCTHIX U CIOXKHBIX BemecTB.2. KoJeKuusi CTEKISIHHON XMMHUYECKOW MOCyJbl. 3.
Konnekuuss MatepuanoB M U3ACIMN M3 HUX Ha OCHOBE adtoMuHMA.4. B3zaumopelcTBHEe MpaMopa ¢ KHUCIOTOW M MTOMYTHEHHUE
W3BECTKOBOU BOJBI.

JlaGopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEP/ABIX KPUCTAJUIMUYECKUX BEIIECTB W pacTBOpPOB. 2. CpaBHEHUE CKOPOCTHU
MCIIapEeHUs BOJIbI, OJIEKOJIOHA U 3TUJIOBOTO CIIUPTA C (GUIBTPOBAIBLHON OyMaru.

IIpakTuyeckas padora Nel. [IpaBuna TexHUKH 0€30MaCHOCTU MpU paboTe B XMMHUYEecKkoM kaOuHere. [Ipuembl oOpaieHus ¢
nabopaTopHbIM 000PYIOBAHUEM U HArpeBaTEIbLHBIMU MPUOOPAMH.

IIpakTnueckas padora Ne2. HaOmroneHus 3a UBMEHEHUSIMU, TPOUCXOJIAIIUMU C TOPSIIEH CBEYOM, U X ONMUCaHUE (JIOMaIIHUM
AKCHIEPUMEHT)

Tema 1. ATOMBI XMMHY€CKHX 3JI€MEHTOB
ATOMBI Kak (hopMa CyIIECTBOBAHUS XMMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHS O CTPOSHUU aTOMOB.
JlokazarenbCcTBa CIOXKHOCTH  cTpoeHust atomoB. OmnbiTel  Pesepdopna. I[lnanerapnass wMonaens CTPOCHHS — aToMa.
CoctaB aTOMHBIX SIEP: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAS aTOMHAasi Macca. B3auMOCBS3b MOHSATHIN «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAS aTOMHas Maccay. MI3MeHeHune yucia mpoTOHOB B sApe aToMa — 00pa30BaHUE HOBBIX XUMUUYECKUX DJIEMEHTOB.
N3meHeHne uncia HEUTPOHOB B siApe aTroMa — oOpazoBaHue M30TOMOB. COBpPEMEHHOE OMPENENICHUE MOHATHS «XUMHYECKUM
aneMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJTHOTO XUMHYECKOIO AJIEMEHTA.
OnekTpoHbl. CTpOEHUE SJEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKHX 3JIEMEHTOB MajbIX NepuoAoB. lIoHATHE O 3aBeplieHHOM
AIEKTPpOHHOM ypoBHe. [leproandeckas cucrema xumudeckux 3nmemMeHToB J1. . MeHneneeBa u cTpoeHHE aTOMOB — (DPU3UYECKUMA
CMBICIT TIOPSAJIKOBOIO HOMEpA JJIEMEHTA, HOMEpaA TIpyIIbl, HOMEpa nepuoaa. M3meHeHue umucia 3JEKTPOHOB Ha BHEIIHEM
AJIEKTPOHHOM YPOBHE aroMa XHMHYECKOTO JJIEMEHTa — O0pa3oBaHUE MOJOKUTEIBHBIX M OTPUIIATEILHBIX WOHOB. HoHBI,
oOpa30BaHHBIE aTOMaMH METAVIOB M HEMETa/uioB. [IpWUMHBI W3MEHEHUS METALTMYECKUX M HEMETaUIMYECKHX CBOWCTB B
nepuonax u rpynmnax. O6pazoBanne OuHapHBIX coeauHeHui. [ToHsTHE 00 MOHHOU CBs3U. CxeMbl 00pa30BaHUS MOHHOM CBS3H.
B3auMopeiicTBuE aTOMOB 3J€MEHTOB-HEMETANIOB MEXAY CO00i — 00pa3oBaHUE ABYXAaTOMHBIX MOJEKYJ MPOCTBIX BEIIECTB.
KoBaneHTHas HemojsipHas XUMHUUYECKas CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHbIe (hopMyIibl. B3anmoieiicTBEe aTOMOB HEMETAJJIOB
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MEeXIy co0oii — o0pa3oBaHne OMHAPHBIX COCIMHEHUN HEMETAJUIOB. DJIEKTPOOTPHUIIATEILHOCTh. KOBaJIeHTHASI TTOISIPHAS CBSI3b.
[lonaTie O BaJEHTHOCTU KaK CBOWCTBE aTOMOB OOpa3OBBIBaTh KOBAJEHTHbIE XHUMHUYeCKHE CBs3u. CocTaBieHue Qopmy
OMHAPHBIX COSMHEHUI MO BAJICHTHOCTH. HaxokIeHne BaJICHTHOCTH 10 (hopMyJie OMHAPHOTO COCAMHEHUS.

B3auMozeiicTBUE aTOMOB METANIOB MEXAYy cO00M — 00pa3oBaHME METAIUIMYECKUX KpHUCTauIoB. [loHsATHE O MeTauMmyeckon
CBSI3H.

JdemoncTpanuu. Moxaenu aroMOB XUMHYECKHX JJIEMEHTOB. llepuomuueckas cucrema XuUMHYECKUX diiemeHToB JI. H.
MenneneeBa (paznuaabie GopMBbI).

JlaGopaTopHbie onbIThbl. 3. MojaenupoBaHue MPUHIIMIA JACHUCTBUSI CKaHUPYIOIIEro MUKpockomna. 4. M3rotoBneHue Mojesnei
MOJIEKYJ1 OMHApHBIX coeAMHEeHUH. 5. 3roToBIeHre MOJIENH, UIUTIOCTPUPYIOIIEH CBOMCTBA METANIMYECKON CBSI3H.

Tema 2. IIpocThlie BemecTBa

[Tonoxxenne metayioB U HeMeTauioB B llepumoanueckoit cucteme xumudeckux siemMeHToB JI. M.Menneneesa. BaxHeumue
IIPOCTBIC BEIIECTBA — METAJIBI (OKEJe30, aTlOMUHUN, KaJdblIMM, MarHui, HaTpwi, kKammii). OOmme (u3nyueckue CBOMCTBA
MeTalIoB. BaxkHelme mpocThie BellecTBa-HEMETaIIbI, 00pa30BaHHBIC aTOMaMHU KHCIIOPOJIa, BOAOPOa, a30Ta, cephl, pocdopa,
yriepoaa. MoJieKyJibl IPOCTHIX BEIIECTB-HEMETAILIOB

BOJIOPOJIa, KACIIOPOa, a30Ta, rajoreHoB. OTHOocHUTENbHAS MOJIeKy sipHas Macca. CImoCOOHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB
K 00pa3oBaHUI0 HECKOJBKUX MPOCTHIX BEIIECTB — a/UIOTPONUs. AJIIOTpOIHbIe Moaudukanuu kuciopoaa, ¢ocdopa, oyosa.
Mertaniauyeckie M HEMETaTUYeCKHE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBLHOCTh A3TOro MOHATUS. Yuciao ABorajpo.
KonuuectBo BemectBa. Moinb. Monsipaast Mmacca. Momsipablii 00beM ra3000pa3HBIX BEIIECTB.

KpaTHble euHUIBI U3MEPEHUSI KOJIWYECTBA BeIleCTBA. PacueTrhl ¢ HCMOJb30BAHUEM MOHSATUM «KOJMYECTBO BEIIECTBAY,
«MOJIIpHAs Macca, «MOJISIPHBIN 00BEM Ia30B», «IUCI0 ABOTAIPOY».

Jemonctpanuu. [Toryuenue ozona. O6pa3iel 6€10ro U ceporo ojoBa, 6emoro u kpacHoro docdopa. HekoTopeie MeTamibl u
HEMETAJIBI C KOJIMYSCTBOM BeliecTBa 1 Moiib. MoJIIpHBIN 00beM Ta3000pa3HbIX BEIICCTB.

JlaGopaTopHble onbIThl. 6. O3HaKOMIICHHE C KOJUIEKIIHEH MeTauioB. 7. O3HaKOMJICHHE ¢ KOJUICKIIMEH HEMETaJIIOB.

Tema 3. CoequHeHns] XUMHUYECKHX )JIEMEHTOB

Crenenp okucieHus. CpaBHEHUE CTENEHU OKHUCJICHUS M BaJeHTHOCTH. OmpeneseHrue CTENEHU OKHUCICHHUSI HJIEMEHTOB B

ounapHbIX coequHenusx. Cocrapienue Gopmys OMHAPHBIX COEAMHEHUM, OOIIMI crocod X Ha3BaHUW. buHapHBIE COeNUHEHUS

METAJIJIOB U HEMETAJIOB: OKCHUJbI, XJIOopuabl, cyiabduabl u mnp. Cocrapienue ux ¢opmyi. buHapHble coeIMHEHNS HEMETAJIOB:
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OKCHJIbI, JIETy4YH€ BOJOPOIHBIE COEAUHEHHs, MX COCTaB WM Has3BaHWs. lIpeacraBurenn OKCHMIOB: BOAA, YIVIEKMCIBIM Tras,
HeranieHas u3BecTb. [IpencraBurenu JIeTydnx BOJOPOAHBIX COEMHEHUN: XJIOPOBOAOPO U aMMHAK. OcHoBaHus, UX
COCTaB M Ha3BaHHWs. PacTBopuMoOCTh OCHOBaHMU B Boje. lIpeacraBurenu mienoyen: TMAPOKCHUABI HATPUS, KAJIHAS W KaJbLHUS.
[TonsiTue 00 MHAUKATOPAX U KAUECTBEHHBIX PEAKIUAX.

Kucnotsl, ux coctaB u Ha3Banusa. Knaccudukamus kucnoT. IlpencraBurenu KUCIOT: cepHasi, coyisHas, a3oTHas. [loHstue o
1ikaie KuciaotHocty (mikana PH). Mi3sMeHeHne OKkpacku HHIMKATOPOB.

Conu Kak MpOM3BOJHBIE KHUCIOT U OCHOBAaHMM, UX COCTaB M Ha3BaHusA. PacTBopuMocTh coseil B Boxe. [IpencraBurenu conen:
XJIOpH]T HaTpusl, KapOoHat U (ocdat KalbLHs.

AMOpHBIE W KpUCTALIMYECKHE BeEHIECTBA. MEXMOIEKYJISIpHbIE B3aUMOJCHCTBUA. THMBI KPUCTAUIMYECKUX PEHIETOK.
3aBUCHUMOCTb CBOMCTB BELIECTB OT THUIIOB KPUCTAUIMYECKUX PELIETOK.

Yuctele BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPIBIX M Ia3000pa3HbIX cMmeceil. CBOKMCTBA YHUCTHIX BEUIECTB U cMmeceil. x
coctaB. MaccoBast 1 00beMHasl 1I0JIM KOMIIOHEHTa cMecU. PacueTsl, CBsI3aHHBIE C UCTIOIB30BAHUEM MTOHSATHUS «JIOJIS.
JMemoncTpamun. OO0pa3ipl OKCHAOB, KUCIOT, OCHOBAaHMM M cojieii. Molenu KpUCTaNIMYeCKUX PEIIETOK XJIOpUJa HaTpus,
anmasa, okcuaa yriepoaa (IV). KucimoTHo-mienouHble HWHAWKATOPBI, W3MEHCHHE WX OKPACKM B pa3jM4YHBIX Ccpenax.
YHUBEpCAIbHBIN MHINKATOP U U3MEHEHHE €r0 OKPACKu B pa3nuuHbix cpenax. [lkama pH.

JlaGopaTopHble onbITbl. 8. O3HakOMJEHHE C KoOJUIeKIMed okcuaoB. 9. O3HakomiieHHe co cBoWcTBamMu ammuaka. 10.
KauectBeHnHas peakuusi Ha yriekucibii ra3. 11. Onpenenenue pH pacTBopoB KUCIOTHI, 1ienoun U Boawl. 12. Onpenenenne pH
JUMOHHOTO U A0JOYHOTO COKOB Ha cpe3e miuoaoB. 13.03HakoMiieHue ¢ KoJuleKiueil coneid. 14. O3HaKoMIIeHHE C KOJUIEKIUEH
BEILIECTB C PA3HBIM TUIIOM KPHUCTANIMYECKOW peleTKU. M3roToBnenne Monenen KpucTauin4eckux pemerok. 15. O3nakomnenune
¢ 00pa3IoM ropHoOi OPO/IbI.

IIpakTuueckasi padbora Ne3. [IpurorosiieHue pacTBopa caxapa M pacyeT €ro MacCOBOM J10JIA B paCTBOPE.

Tema 4. U3MeHeHns1 MpoUCXOAsILIUE C BEHIECTBAMM.

IloHATHE SBIEHMM, CBA3AHHBIX C HW3MEHEHMSMH, IPOUCXOMSIIMMHU C BEUICCTBOM. SIBIIEHMs, CBA3aHHBIE C W3MEHEHUEM
KPUCTAJIMYECKOI0 CTPOSHMSI BELLIECTBA IPU MOCTOSSHHOM €T0 COCTaBe, — (PU3NUECKUE SBICHUS.

dusnyueckne SBICHUS B XUMHUH: JUCTWUISALNS, KPUCTALIU3AIMS, BbIIApUBAHUE W BO3TOHKA BEIIECTB, (UIBTPOBAHHE U
neHTpudyrupoBanue. SBieHUs, CBA3aHHbIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHE peakuuu. [Ipu3Haku u yciaoBus
IIPOTEKaHUSI XUMUYECKHUX peakluil. Belaenenne TernoTel U cBeTa — peakuuu ropenusd. [lonsTre 00 3K30 - U S HAOTEPMUYECKUX
peakiusax. 3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMHUYECKHE YPaBHEHHS. 3HAYCHUE UHEKCOB M KO3 (PHUIIMEHTOB.



CocrapiieHME ypaBHEHUN XHMHYECKUX peakiuid. PacyeThl mo XMMHUUYECKMM YypaBHEHUsM. PellieHue 3ajad Ha HaXOXKICHUE
KOJIMYECTBAa, MAacChl WIM 00bEMa NPOAYKTa pPEaKIHMH MO KOJUYECTBY, MAacce WM 00bEMY HMCXOIHOrO BellecTBa. Pacuersl c
WCIIOJIb30BAaHUEM TIOHATUS «IOJIsD», KOTZAa MCXOJHOE BEIIECTBO JAaHO B BHUAE pacTBOpa € 3aJaHHOM MAcCOBOM JOJIeH
PACTBOPEHHOIO BEIIECTBA UM COAEPKUT ONPEIEICHHYIO JOJI0 IPUMECEN.

Peakuuu pasnoxenus. [lpencraBnenne o ckopoctu xumuueckux peakuui. Karamuzaropel. @epmentsl. Peakiuu coenunenust.
Karanutnyeckue u HEKaTAIMTHUYECKUE PEAKIMU, oOpaTUMbIe M HeoOpaTUMBbIe peakiuu. Peakimu 3amenieHus. Pan aktuBHOCTH
METAJIJIOB, €r0 HMCIOJIb30BAaHHUE JJIA MPOTHO3WPOBAHMS BO3MOKHOCTH MPOTEKAHUS PEAKIUNA MEXAY METAUIaMH M KHUCIIOTaMU,
peakiuil BBITECHEHHUS OJHUX METaUIOB W3 pAcTBOPOB HX coyied ApyruMud MeTtamiamu. Peakuuu oOmeHa. Peaxiuun
HEUTpan3aluu. YCIOBUS NPOTEKAHUS peakluil oOMeHa B pacTBOpax A0 KOHUA. THUmNbl XMMHYECKMX pEakUuid Ha MpUMepe
CBOMCTB BOAblL. Peakuus pasimokXeHus — DJIEKTPONU3 BOABI. Peaknmy coennHEHUs — B3aUMOACHCTBHE BOJABI C OKCHUIAMU
METAJUIOB M HEMETAJUIOB. YCIIOBUE B3aMMOJECUCTBUSA OKCUIOB METAJUIOB U HEMETAUIOB ¢ BOJMOU. [loHATHE «THUIPOKCUIBI».
Peakiuu 3amelnieHust — B3aMMOJIEHCTBHE BOJIbI ¢ MeTaulaMu. Peakiinu oOMeHa — ruApoiin3 BEIeCTB.

HMemonctpanuu. [Ipumeps pu3ndeckux sSBICHUN: a) TJIaBiIeHUE mapaduna; 0) pacCTBOPEHHE OKpPAIIEHHBIX coJieit; B) nuddy3us
IOYIIMCTHIX BemecTB. [IpuMepbl XUMHUYECKHUX SIBICHUMN: a) TOpeHUe MarHus; 0) B3aUMOICUCTBHE COJISTHOM KHCIOTHI C MPaMOPOM
WM MeJoM; B) moiydenue ruapokcuaa menu (II); r) pacTBopeHHe MoaydyeHHOTO THAPOKCHAA B KUCIOTaX; 1) B3aUMOJICHCTBHE
okcuaa meau (II) c cepHoit KMUCTOTON MpU HATPEBAHWH; €) PA3TIOKEHHUE TIEpPMaHTaHaTa Kajaus 3) B3auMOJCHCTBUE pa30aBIeHHbIX
KHUCJIOT C METAJJIAMH.

JlaGopaTopHblie onbIThl 16. [IpokanuBanue Meau B IlaMEHU CIUPTOBKU. 17. 3amelenne mean B pactBope xsopuaa meau (II)
KEIIE30M.

IIpakTnyeckas padora Ned. AHanu3 MoYBbI U BOJBI (JOMAIIHUNA SKCIIEPUMEHT).

IIpakTuyeckasi padora NeS. [Ipr3HaKu XUMHUYECKUX PEAKIUH.

Tema 6. PactBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB.

PactBopenue kak Qusuko-xumudeckuid mporecc. [loHsiTue o ruaparax W Kpucrauioruaparax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KAaK MOJIEJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMNeparypbl. HachlllleHHbIE, HEHACHIIIEHHBIE U
MIEPECHINIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IJisi HPUPOJLI M CEIBCKOro XO03siicTBa. [loHsAITHE 00 3IEKTPOIUTUYECKOU
JTUCCOLMALIAH.
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ONEKTPOIUTBl U HEIJIEKTPOIUTHL. MeXaHu3M AUCCOIMALMU AJIEKTPOJIMTOB C Pa3IMYHbIM XapakTepoMm cBsizu. CTeneHb
ANEKTPONIUTHYECKON nucconnauu. CuibHblE U clalble ANEKTPOJUTH. OCHOBHBIE TOJOKEHHUS TEOPUHU AIEKTPOIUTHYECKON
nucconuanuu. MlonHsie ypaBHeHUs peakiuii. Peakiiuu oomena, uaynue 10 konua. Knaccudukaiys HOHOB U MX CBOMCTBA.
Kucnotsl, ux knaccudukarus. Juccoumanus KHUCIOT M HUX CBONCTBA B CBETE€ TEOPHUM DJICKTPOIUTUUYECKOM ITUCCOIUALINH.
MonekysipHble M1 MOHHBIE YPaBHEHUS peakUuui. B3auMonencTBue KUCIOT ¢ METALUIAMM.
DIJIEKTPOXUMHUYECKUI Pl HAMPSHKEHUN METAIIOB. B3anMoaerncTBUE KUCIOT ¢ OKCUIAMHU METAJIOB. B3auMoeiicTBUE KUCIIOT €
OCHOBAHUSMHU — peaKIus HeuTpanu3auuu. Bzaumoaeiicteue KUcIoT ¢ cosiMu. Mcnonb3oBanue TabauIbl pacCTBOPUMOCTH ISt
XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB KUCJIIOT.
OcHoBanus, ux kiaccudukamnus. J(uccounanuss OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUU AJIEKTPOIUTHUECKON JTMCCOIMALINU.
B3aumopeiictBue ocHoBaHu# ¢ cosiMu. Mcronb3oBaHue TaONHIBI PACTBOPUMOCTH JIJIsi XapaKTEPUCTUKU XUMHUUYECKUX CBOWMCTB
OCHOBaHUU. B3aumojerncTeue
IETI0YEN C OKCUAAMHU HEMETAILIOB.
Comnu, uX IUCCOIMAIUS U CBOMCTBA B CBETE TEOPHUHU DJICKTPOJIMTHUECKON aucconuanu. B3anmoaeicTBue cojiei ¢ MeTaljiaMu,
0COOCHHOCTH 3THUX peakiuil. BzanmopeiicTBue coseit ¢ consimu. Mcnonp3oBanne TabIUIbl PACTBOPUMOCTH IJI XapaKTEPUCTUKU
XUMUYECKUX CBOMCTB cotieil. O000IIeHre cBeieHu 00 OKCUJIax, UX KiIacCUu(PUKaIUU U CBOMCTBax. [ eHeTHUYECKHE Ppsiibl MEeTalllIa
u HemeTaa. ['eHeTndeckas CBsi3b MEXKAY KJIaCCaMU HEOPTAaHUYECKUX BELIECTB.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. OrnpejeneHue CTeneHed OKHUCICHUS MJisg DJIEMEHTOB, OOpa3ylolUX BEIIECTBA
pa3HbIX KjaccoB. Peakiimum MOHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTENb U BOCCTAHOBUTEIND,
OKHCJIEHME U BOCCTaHOBJICHUE. COCTABIICHUE YPABHEHHN OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA METOAOM 3JIEKTPOHHOTO
Oamanca. CBOICTBA MPOCTHIX BEIMIECTB — METAJIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKumii.
JemoncTpanum. VcnibiTaHe BEIIECTB U UX PACTBOPOB HA JIEKTPONPOBOJHOCTh. 3aBUCUMOCTD 3JEKTPOIMPOBOJHOCTH YKCYCHOM
KHCJIOTHI OT KOHIICHTpaIiu. B3aumo ielicTBrE IMHKA ¢ Cepo, costHOM KucinoToi, xiopunom meau (I1). F'operne maruaus.
Jlabopatopusbie onbiThl 18. B3aumopeiictBue xmopuaa HaTpus U HutpaTta cepebdpa. 19.Ilomyuenue HepacTBOPpUMOTO
TUAPOKCUIA U B3aUMOJEHUCTBHUE €r0 ¢ Kuciaoramu. 20. B3aumonencTteue KUCIOT ¢ OCHOBaHUAMH. 21. B3anMoaencTBue KucioT ¢
OKCHJaMH METAIUIOB. 22. B3auMoaencTBre KUCIOT ¢ MeTauiaMu. 23. B3aumoaencTBue KUCIOT ¢ coisiMu. 24.B3aumMoencreue
ieJIouer ¢ KuciaoraMu. 25. B3anMoenicTBue mieiiouer ¢ OKCHIaMHu HeMeTaIoB. 26. B3anMmoaeiicTBue menodeil ¢ coirsaMu. 27.
[lonyyenue u CBOWCTBAa HEPACTBOPUMBIX OCHOBaHMH. 28. B3aumoneicTBME OCHOBHBIX OKCHUIOB C KucioTaMu. 29.
Bs3aumoneiicTBre OCHOBHBIX OKCHMAOB ¢ Boxoii. 30. B3zaumoneicTBUe KUCIOTHRIX OKCUAOB C mieiouyaMu. 31. Bzaumoneiictsue
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KHUCJIOTHBIX OKCHIIOB C BOJIOM. 32. B3auMoneiicTBue cosie ¢ kuciotamMu. 33. B3aumogeiictsue coseil ¢ menouamu. 34.
B3aumoperictBue coeil ¢ cossiMu. 35.B3anmoaelicTBre pacTBOPOB COJIEN ¢ METAJIIIAMH.
IIpakTnueckas padora Ne6. Perenue sxciepuMeHTaIbHbBIX 337a4 10 TeMe «CBOMCTBA pacTBOPOB AIEKTPOIUTOBY.

JlaGopaTopHblie padoThbI:
1.CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAINIMUYECKUX BEUIECTB U PACTBOPOB.
2.CpaBHEHHE CKOPOCTH MCIIAPEHUS BOIBI, OJICKOJIOHA M 3THIIOBOTO CIUPTA ¢ (GUIBTPOBATBHON OyMard.
3.MoaenupoBaHu€e NMPUHIINNA JECHCTBUI CKAHUPYIOIIETO MUKPOCKOTA.
4. VI3roToBieHne Mojiesieil OMHapHBIX COSAUHEHUM.
5.M3roToBneHne MoaeNN, WITIOCTPUPYIOIIEH CBOMCTBA METAINIMYECKON CBS3H.
6. O3HaKOMJIEHUE C KOJUIEKIIUEN METAIIOB.
7. O3HaKOMJIEHUE C KOJUIEKIIMEW HEMETAIIOB.
8. O3HaKOMJIEHUE C KOJUIEKIINEN OKCUIOB.
9. O3HaKOMJIEHUE CO CBOMCTBAMH aMMUAKa.
10. KauecTBEeHHBIE peakIM HA YTJIIEKUCIIBIN Ta3.
11.Onpenenenue pH pacTBOPOB KUCIIOTHI, IIEJIIOYU U BOJBI.
12. Onpenenenue pH pacTBOPOB TUMOHHOTO U S0JIOYHOTO COKOB Ha CPe3e TII0/I0B.
13.0O3HaKOMIIEHUE C KOJUIEKLIUEN COJIEH.
14.O3HaKOMJICHME C KOJUIEKIIMEH BEUIECTB C Pa3HbIM TUIOM KPUCTAUIMYECKON pemeTku. WM3rotoBieHne wMopenei,
KPUCTAJUIMYECKUX PELIETOK.
15. O3HakoMJIeHHE C 00pa30M rOPHOU MOPOIBI.
16.IIpoxkannBaHye MeIU B IJIAMEHU CIIUPTOBKH .
17. 3amerienue Meau B pactope xsopuaa meau (11) sxemezom.
18. BzanmoeiicTBre pacTBOPOB XJIOPH/Ia HATPHUS M HUTpaTa cepedpa.
19. IonyuyeHue u CBOMCTBA HEPACTBOPUMOTO OCHOBaHUSI, Hanpumep ruapokcuaa meau (I1).
20. BzaumoeiicTBIE KUCIOT C OCHOBAHHSIMHU.
21. B3auMoIeicTBHE KUCIIOT C OKCHUIAMHU METAJLIOB.
22. B3aumMoieiicTBIE KUCIIOT C METAJJIAMH.
23. B3aumoeicTBrue KUCIOT C COISIMMU.
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24. B3auMoieiicTBHE 1IeI04Yel C KUCIOTaMH.

25. B3aumonencTBre meaouei ¢ OKCUIaMu HEMETAJIJIOB.
26. B3aumoeicTBue mieoyeil ¢ COIAMU.

27. ITony4yeHue v CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
28. B3anMoielicTBE€ OCHOBHBIX OKCHJIOB C KHCIIOTaMH.
29. B3aumoencTBre OCHOBHBIX OKCHUJIOB C BOJOM.

30. B3anMoelicTBHE KUCIOTHBIX OKCHIOB C IIEJIOYaMH.
31. B3anMoelicTBHE KUCIOTHBIX OKCHUIOB C BOJIOM.

32. B3anMogelicTBHE COJIEN ¢ KUCIOTAMH.

33. B3aumoneiicTBue coseii ¢ eI04aMu.

34. B3auMoieiicTBIE COJIEH C COISIMH.

35. B3aumoseiicTBie pacTBOPOB COJICH ¢ METaIAMH.

TeMmaTruueckoe INIAHUPOBAHHUE C YKAa3aHUEM 1aC0B, OTBOJAMMBIX HA OCBOCHHE KaXKJI0H TeMbI

Ne | Ha3BaHue TeMBbI KommnuecTBo

/1 4acoB
BBenenne 5

1 ATOMBI XUMUYECKHX DJIEMEHTOB 9

2 [IpocTbie BemecTBa 7

3 CoennHeHnsT XUMUYECKUX DJIEMEHTOB 15

4 N3menenus, mponcxoasiye ¢ BEMeCTBaMu. 13

6 PactBopenwne. PactBopsl. CBolicTBa pacTBOPOB JIeKTpoHuTOB. | 19
Hroro: 68uacoB
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KajiennapHo-TeMaTnyeckoe IVIAHHPOBAaHUE Kypca XUMHUH 8 KJiace

Ne | Paznen, IInanupyemsle pe3ysbTaThl DNeMEeHTbI Jara
Tema COJIep KaHuUs IPOBEIECHUS
1/ [Tnan/dpakr
1
Xapakrepucruka YHuBepcanbHble yueOHble aeicteust (YY)
OCHOBHBIX BHJIOB PerynstuBHbIE [To3naBarenbHbIE KomMmyHukatuBHble | JIMUHOCTHBIE
JESTEIBHOCTH
(ITpeametHsrit
pe3ysbTar)
Beenenne (5 yacon)
1 | Brogublii | 3HATB:OCHOB- CraBsat yueOHble | CaMOCTOSTETHHO DopMyIUpYIOT DopMuUpyOT OcHoBHbIE
(1) | mHCTPYK- HBIE MTOHSATHS, 3aJla4 Ha OCHOBE | BBIJIEISIIOT U cOOCTBEHHOE OTBETCTBEHHOE | MOHSTHS:
Ttax 1o Th | ymers: COOTHECEHHUS bopMyaHpYIOT MHEHUE U NTO3ULUI0, | OTHOLIEHHE K BELIECTBA,
B KaOMHETE | UCHOJIb30BaTh TOTO, MI03HABATEIbHYIO 3aJ1a10T BOMPOCHI YYEHHUIO CBOiicTBa
XUMHH. MIOHSTHS IIPU 4TO yXkKe LeNb BELIECTB,
[Ipenmer XapaKTEepPUCTUKE | U3BECTHO U npeaMeT
XUMHH. BEIIECTB YCBOEHO XUMUH,
Bemectna. 00 y4JarOIIMMHUCH, XUMHYECKHI
U TOTO, 4TO eI JJIEMEHT,
HEU3BECTHO IPOCTOE
BELIECTBO.
CIIOKHOE
BEIIIECTBO.
2 | Ilpespamie | 3HaTh: CraBsat yueOnble | CaMOCTOSTETHHO DopMyIUPYIOT DopMUpYIOT [TonsTue o
(2) | Hue onpeeieHue 3aJ1a4M Ha OCHOBE | BBIIENSIIOT U COOCTBEHHOE OTBETCTBEHHOE (hbU3UYECKUX U
BELIECTB. ¢bu3nuecKux u COOTHECEHHUS bopmyaHpyOT MHEHUE U CTaBAT OTHOILIEHUE K XUMHYECKHUX
Poub XUMHYECKHX TOTO, UTO y¥Ke MI03HABATEIbHYIO MOHSITHBIE JIJIS yuebe SIBJICHUSIX U UX
XUMUH B SIBJICHUH, U3BECTHO, U TOT'O, | LIEIhb napTHEpa NOHATHS OTIINYHE.
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KHU3HU MIPU3HAKH YTO HEU3BECTHO HcTopus
YeoBeKa. | XUMHUYECKUX BO3HHKHOBE-
Uctopus peaKum, HUS U Pa3BUTHS
pa3BUTHA YCIIOBHSA U XHMUH.
XUMHHU. TE4EHUs
JLpNel,2 | peakuum.
3 | Npakru- 3HaTh enenomnaranue | @opmMupoBaHue IInanupoBanue MotuBanus OcHoBHbIE
(3) | ueckas o0Iye npaBwiia | W IUTAHUPOBAHKWE | NIO3HABATEIILHON MIPAKTUYECKON Hay4YeHUs HOHSATHS:
paGora paboThI B XUM. LU paboThI 1O peaIMeTy oOmiue
Nel«IIpaBu | xabuHere; peaMery; XUMUS; npaBuiIa
Ja TEXHUKU | yMeTh pasperienue pa3BUBAThH paboThI B
Oe3omacHoOC | oOpamarecs co KOH(JINKTA; qyBCTBO XUMHUYECKOM
TH TIPH CIIUPTOBKOM 1 CO MpaBJICHHUE TOpJIOCTH 32 KaOuHeTe,
pabote B CTEKJITHHOM MOBEJICHEM pOCCHICKYIO IpUEMBI
XUMHYeC- OCy 10U napTHepa XUMHYECKYIO oOpamieHus co
KOM HayKy; CIHMPTOBKOIA,
KaOuHeTe. HPAaBCTBEHHO- MIPUEMBI
[Tpuemsr TUYECKOE oOpalieHus co
oOpareHus OIICHUBaHUE CTEKJITHHON
¢ nabopa- HOCYIOM.
TOPHBIM IIpakTnyec-
o0opyoBa Kas padora
HUEM U No2
Harpesa- «Habnronenus
TEJIbHBIMU 32 U3MEHEHU-
npubopa- MU, IIPOUCXO-
MI. JSIIIUAMHU C
ropsei
CBEUOM, U UX
OIKCaHUe

(mom.sKcmiepu-
MEHT)
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4 | Ilepuoau- | YMeThb: CraButh CpaBHUBATB, dopmynupyer BricTrauBaer O6o3HaueHHe
(4) | geckas Ha3bIBaTh y4eOHBIC 1IeIH KJaccu(pUUIUpPOBaTh | COOCTBEHHOE coOCTBEHHOE XUMHUYECKHIX
cucreMa XHUMHAYECKHE ¥ 00001aTh GaKThl | MHEHHE W MO3UIMIO | LIEJIOCTHOE JJIEMEHTOB.
XUMHUYEC- 3JIEMEHTHI 1O UX U SIBJICHUS MupoBo33penue | OOmiee
KHX DJie- CHUMBOJIaM, 3HaKOMCTBO CO
MEHTOB. TIEPHOIBI CTPYKTYpOit
3HaKHu 0O0JIbIIINE U TaOJINLIB
XUMHYec- Masible, TPYIIIbI JA.1.Meunnenee
KHX DJie- Y TIOJTPYTIITbI Ba: EPHUOABI U
MEHTOB. (rmaBHBIC U TPYTIIIBL
MOOOYHBIC)
3HaTh 3HaKU
nepsbix 20
HJIEMEHTOB.
5 | Xumuuec- | 3HaTh CraBsiT u [posiBisiroT bopMyIUpyIOT dopmupoBanue | XuMudeckas
(5) | kue dop- Xumuueckue bopmyaHpyIOT YCTOWYHMBBINA YIEOHO | COOCTBEHHOE OTBETCTBEHHOTO | popmyra,
MYJIBI. NOHAMUSL: npoOseMy ypoKa, | — [MO3HaBaTEIbHbBIH | MHEHHE M MO3UIUIO, | OTHOIICHHS K UHJIEKC,
OtHocu- OTHOCHTEJIbHASI | CAMOCTOATEIBHO | MHTEPEC K HOBBIM 3aJ1a10T BONPOCHI, YUEHHUIO, K03 hUIHEHT,
TeJbHAS aTOMHas U CO3/1al0T 3HAHUSM, CIIOCO0AM | CTaBSIT MOHATHBIC UCIIONb3YS OTHOCHTEIb-
aTOMHAast U | MOJICKYJISIpHAs AJITOPUTM pelIeHHS 3a1au JUIs TapTHepa CHENHAITBHO Hasi aTOMHas
MOJIEKYJISIp | Macca, JIeSITEIbHOCTH MIOHSATHUS noI00paHHbIe Mmacca,oTHO-
Hast XUMHUYECKAsS NIPU PELICHUN CpeICTBa. CHUTEJbHAs
MAacCCBHl. dbopmyna poOIeMbI YMmeHune MOJIEKYIIIpHAast
MaccoBas | YMmeTb paboTats 1o OIICHHUTH macca, Macco-
TOTIst OTIPEIeIIATH! IUIaHy CTETeHb ycIexa | Bas J0Js
JJIECMEHTa B | KQUeCTBEHHBIN U WM Heycrexa
coenuHe- KOJINYECTBEHHBI cBOEH
HUH. it coctaB JeSITeTbHOCTH
BEIIIECTBA I10
XUMHYECKON
bopmyine
BBIYHCIIATH:
OTHOCHUTENIbHYIO
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MOJIEKYJISIPHYIO

Maccy
BEIIECTBA;
MacCCOBYIO JOJTIO
AJIEMEHTa
TEMA Ne 1. ATOMBI XUMHWYECKUX3JEMEHTOB (9 uacos).
1 | Ctpoenue | 3HarTh ctpoeHue | CamocTOATENb- CraBsr u OtcranBath CBOIO ®opmupoBanue | Ilnanerapnas
(6) | aromoB. aToMa, COCTaB HO OOHApYKH- bopmynupyroT TOUKY 3pEHHU, MHTEpeca MOJIENIb aTOMA.
N3oTomsl. aTOMHOTO $71pa, BaloT 1 hopMmy- npobiemy TPUBOJIHTE K koHkpetHoMY | CocrtaB aToma:
JL.P.Ne3 TpHY BUAA JTUPYIOT MPOO- YpOKa, APTyMEHTBI XUMHYECKOMY PO
U3ITY4YEHUsI. JaeMy. CaMOCTOSITEIb- ’ JJIEMEHTY (mpoToHBI,
MOATBEPIKIask MX 9
HO CO3/Ial0T HEHUTPOHBI) U
ATrOpUTM ¢dakramu. Paznnuate TEKTPOHEI,
JIeITeIbHOCTHU B YCTHO# peun HW30TOIIbI,
IIpY pelICHUN MHEHHE, SJICPHBIC
poOIeMbl JI0Ka3aTeNbCTBa, MPOLECCHI,
TUTIOTE3BI. XHUMUYCCKUN
DIIEMEHT.
2 | Dnektpo- Ymerb YuuTeIBaIoT Bribuparot JoroBapuBatorcst 0 | Onpenenstor OneKTpoHHas
(7)| mer.CTpoe- | cOCTaBIATH: MpaBUJIO B OCHOBaHUS U COBMECTHOI CBOIO JINYHYIO o0oJiouka
HHE JIEK- CXEMBI CTPOCHHUSI | IUTAHUPOBAHUM | KPUTEPUU IS NesITeTbHOCTH, MIO3HIIUIO, aToma,
TPOHHBIX aTOMOB TIEPBbIX 1 KOHTpOJIe KJ1accupuKanuu MPUXOJAT K 001IEMY | aJJleKBaTHYIO JIEKTPOHHBIN
obonoyex | 20 31eMEHTOB B crnocoba ITpeoOpa3oBbIBATH pEeIIEHHIO, B TOM maddepentupo | cioif, sHepre-
aTOMOB. MEepUOANYECKON | pelieHus, nH(pOpMaLHIO U3 quclie u BaHHYIO TUYECKHIA ypo-
cucreme OCYIIECTBIISIIOT | OAHOTO BHJIA B CTOJIKHOBEHUIO CaMOOLICHKY BCHb,
OOBSICHSTH: TMOILIAr OBBII Jpyroii u BEIOMpaTh | HHTEPECOB CBOMX JNKTPOHHOE
buznvecKui KOHTPOJIb IS ce0sl yIo0HYI0 MapTHEPOB o0Jako,
CMBICIT HOMEPOB dbopmy duxcanun YCIIEXOB B yueOe | 3JIeKTpOHHAs
TPYIIIBI U MIPeCTaBICHUS opburaib
nepuosa, K WHpOpMAIUN
KOTOPBIM
MIPUHAICKUT
anemMeHT B [ICXD
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iRz

Menneneena,
3aKOHOMEPHOCTH
N3MCHCHUS
CBOMCTB
3JICMCHTOB B
npeaenax Majblx

MEepUOO0B U
TJIaBHBIX
MOJIIPYIIIL.
3 | U3menenue | 3uath CraButh CpaBHUBATH, dopMynupyeT BricTrauBaet N3menenune
(8) | cBoiicts 3aKOHOMEPHOCTH | y4eOHbIE IeNTn K1acCU(UIMPOBATh | COOCTBEHHOE COOCTBEHHOE CBOICTB
XUMHYec- WU3MEHEHUs 1 0000maTh GAaKTBl | MHEHHE U MO3UIIMIO | [IEJOCTHOE XUMUYECKUX
KHX CBOICTB aTOMOB U SIBJICHUS MHPOBO33pEHHUE | JIEMEHTOB I10
JJIEMEHTOB | XMM.’JIEMEHTOB C rpynmnam u
o YBEIMUEHUEM HepUoaaM,
rpynmnam u | MoOpsaIKOBOTO aTOMBI
nepuosaM | HoMepa. METaJIJIOB U
HEMETAJUIOB
4 | Xumuyec- | 3HaTh CamocrosiTens- CraBsaT u OTtcTanBaTh CBOIO ®opmupoBanue | HMoHbl
(9) | xast cBSI3b. | TIOHATHSA : HOH, HO 0OHa- bopMynupyroT TOUKY 3pEHH, UHTEpeca MOJIOKUTEINb-
Buer WOHHAs PYKUBaIOT U npobaemy TIPUBO/IHTE K KOHKPETHOMY | HBIE U
XUMHUYEC- XUMHYECKas bopMyTUpyIOT YpOKa, APryMEHTI, XUMUYECKOMY OTpHULIATEIb-
KOH CBSI3U. | CBSI3b npobiemy. CaMOCTOSITENIbH AIEMEHTY HbIE, NOHHAA
MOATBEPKIAsA UX
HNonnas Ymerb 0 CO3J1al0T XUMUYecKas
CBSI3b. OTIpE/IETISATh aJITOPUTM (paKTaMIf' Pazmraats CBSI3b, MHJIEKC,
HOHHYIO CBSI3b B AeSATEIbHOCTH B YCTHOU pedn K02 PUIHEHT
XUMHUYECKUX IIPU pELICHUN MHCHHC,
COEIUHEHMSIX, poOIEeMbI JI0Ka3aTeNIbCTBRA,
COCTaBJIITD THUIIOTE3HI.
CXEMBbI
o0Opa3oBaHHS
HMOHHBIX
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COCTMHEHUH.

5 | KoBanenr- | 3narhb CraButh CpaBHUBATH, dopmynupyer BricTranBaer KoBanenTtnas
(10)| nas OTpeielICHHe yueOHbIe LIeTH KJIacCU(PHUIMPOBATh | COOCTBEHHOE coOCTBEHHOE XUMHYECKas
HETIOJISP- HETOJIAPHOMH 1 00001aTh (aKThl | MHEHHUE M MO3UIUIO | IIEJIOCTHOE CBSI3b,
Hast KOBAJICHTHOM U SIBJICHHUSI MHUPOBO33pEHUE | HEMOJIIpHAs
XUMHYec- CBSI3U, MEXaHU3M XUMHYECKas
Kas CBSI3b. | 0Opa3oBaHHUS CBSI3b,dJICKT-
CBSI3H. pOHHas U
CTPYKTypHast
bhopmyIbl,
OJIMHAPHAS,
JIBOMHAS,
TpOWHas
XUMHYECKast
CBSI3b, JUTHHA
CBSI3H.
6 | KoBasient- | 3Hath Camocrositens- | Mcnonb3oBaTh dopMyupoBaTh DopMHUpPOBaTh y | DIEKTPOOTPH-
(11)| nas onpeerneHne HO aJIeKBaTHO 3HAKOBO- cOOCTBEHHOE yYaIuxcs [IaTeJIbHOCTh,K
noJIsipHast ANIEKTPOOTPHUIIA- | OI[CHUBATH CUMBOJINYECKUE MHEHUE U MO3ULINI0; | yueOHO- OBaJICHTHAs
XUMHUYeC- TEIHHOCTH, MIPaBUIILHOCTH CpEICTBa, B TOM YUUTBHIBATh Pa3HbIe | MMO3HABATEIb- MOJIIpHAs
Kas KOBaJICHTHOM BBITIOJTHEHUS YHCIIe MOJENU U MHEHUS M1 UHTE€PECHl | HbIM UHTEpeC K | CBS3b,
CBSI3b. TIOJISIPHOM CBSI3H, | NEHCTBHS U CXEMBI JIJIsl pelIeHus] | 1 000CHOBBIBATh HOBOMY BaJICHTHOCTh
DNEKTPOOT | MEXaHU3M BHOCHTD 3ajad4; COOCTBEHHYIO yueOHOMY
punaTens- | oOpa3oBaHUs HEO0OXOTUMBIC MTO3UITHIO; MaTepuany u
HOCTb. CBSI3H. KOPPEKTUBHI B crocobam
JL.p Ne4 Ymers HCIIOJTHEHUE KaK pelIeHns: HOBOU
OTIpeNeNsTh 0 X0y €To YaCcTHOM 3aauu
CTCTICHb peaM3anuu, TaK
OKHCIICHUS U B KOHIIE
3JIEMEHTOB, JIEHCTBUSL.
COCTaBIISITh
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hopMyIBI
OMHAPHBIX
COEIMHEHUI 11O
BaJICHTHOCTH H

HaxOJIUTh
BaJICHTHOCTh
3JIEMEHTOB I10
dbopmyiie
7 | Meramun- 3HaTh [IpuHuMarOT 1 CamocrosTenb VYuuteIBaloT pazHeie | Belpaxaror ATOM —MOH,
(12)| yeckas XUMHUYECKOE COXPaHSIOT HO CO3JaI0T MHEHHUSI U CTPEMATCS | aJIeKBaTHOE MeTaJlIn4ec-
XUMHUYEC- IIOHATHE: y4eOHYyIO aJITOPUTM K KOOpJUHAINH MIOHMMAaHUE Kas CBA3b
Kasl CBSI3b MeTaJlTHYecKas 3ajauy, JEeSITeIbHOCTH Pa3IMYHBIX NO3ULMN | IPUYUH yCIeXa
JLp Ne5 CBA3b IJIAHUPYIOT IIPU PEILICHUH B COTPYAHUYECTBE U Heycrexa
CBOM JIEHCTBUSA npodiem yueOHOit
B COOTBETCTBUHU | pa3IUYHOTO JIeSITeIbBHOCTH
C IIOCTABJICHHOW | Xapakrepa
3a1aden u OCHOBHBIX
YCIIOBUSIMH €€ MOHSITHH
peanuzanuu
8 | O6o0me- Ymern CraButh CpaBHUBaTh, dopmynupyer BeicTanBaet O0o01enue u
(13)| Hue n MIPUMEHSATD y4eOHBIC IIeTTH KJaccu(pUIUpoBaTh | COOCTBEHHOE COOCTBEHHOE cUcTeMaTH3aI]
CUCTEMAaTH- | 3HAHUS, yMEHUS, ¥ 00001aTh GaKThl | MHCHHE U MO3UIMIO | LIEJIOCTHOES us
3anus HaBBIKH, U SIBJICHUS MHUPOBO33pEHUE | 3HAHUH 110
3HAHUHU O IIOJIy4YEHHBIE ITPH TeME
XUMHYEC- U3Y4YCHUH TaHHON «ATOMBI
KHX TEMBI, IPH XUMHUYECKHUX
3JIEeMEHTaX: | BBIIOJHEHUH AIIEMEHTOBY.
MeTaJljjaX ¥ | TPEHUPOBOYHBIX Boinonnenue
HEMeTal- 3aJlaHUl U YIPaXHEHHI.
Jax, o YIPaXXHECHU. [Toaroroska
BHAX KOHTPOJIbHOM
XUMHYeC- paborte.
KOH CBSI3U
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9 | Koutpoab | YMmeTb CraButh CpaBHUBATB, dopmynupyer BricTrauBaer KonTtponb
(14)| nasn npumeHats 3YH, | yueOHbIe nenu KJaccu(pUUIUpPOBaTh | COOCTBEHHOE coOCTBEHHOE 3HAHUH,
pa6ora MOJTy9YCHHBIC TIPH 1 00001IaTh GaKThl | MHEHHUE M MO3UIUIO | IIEJOCTHOE YMEHHI,
Nel o W3YYEHHUH TEMBI U SIBJICHHS MHPOBO33PCHUE | HABBIKOB,
TeMe «ATOMBI MOJTyYEHHBIX
«ATOMBI XUMHYECKUX TIPU U3YYEHUU
XUMHYEC- AJIEMEHTOB. JTAHHOW TEMBI.
KHX 3J1e-
MEHTOB»
TEMA Ne 3. IPOCTBIE BEIIIECTBA (7 uyacoB).
1 | IIpocteie YMmerb CamoctostensH | Mcnonb3oBaTh dopmMyaupoBaTh ®opmuposats y | [lonoxenue
(15)| BemiecTBa - | XapaKTepU30BaTh. | O aJICKBaTHO 3HAKOBO- cOoOCTBEHHOE yYaIluxcs 3JIEMEHTOB
MeETaJlIbL. CBSI3b MEXKAY OLICHHBATH CUMBOJINYECKUE MHEHHUE U yueOHO- METAaJIJIOB B
JLp.Ne6 CTPOEHUEM U MPaBUIBLHOCTh CpE/ICTBa, B TOM UHUCIIE | MMO3UIIHIO; MMO3HABATEIb- I.C.X.D. I.N.
CBOMCTBAMH BBITIOJTHEHUS MOJIETI U CXeMBI JJI1 | YUUTHIBATh pa3HbIe | HBIM MHTEpec K | MeHzaeneena
METAaJIJIOB, NEHCTBUS 1 pelieHus 3a1a4; MHEHUS 1 HOBOMY Crpoenue
HCIOJIb30BaTh BHOCHTD WUHTEPECHI U yueOHOMY aTOMOB
NpUOOPETEHHbIE | HEOOXOAMMBIC 000CHOBBIBATH MaTepuany u METaJIJIOB.
3HAHUS IS KOPPEKTHUBHI B COOCTBEHHYIO crocobam Ob6mue
KPUTHYECKOM WCTIOJTHEHUE KaK MO3UIIHIO; pelIeHus HOBOU | (U3MYIECCKHE
OLIEHKH 0 X0y €To YacTHOM 3ajaul | CBOMCTBA
uH(pOpMaIIUHU O peaM3anuu, TaK METAaJIJIOB.
MeTaax, U B KOHIIE
UCTIONIB3YEMBIX B | JCHCTBHSL.
OBITY.
2 | IIpoctoie YMmern dopmupo- YmMenue YMenue PerynsBasnamsacOsnanellonoxenue
(16)| BemecTBa — | XapakTepu3oBaTh: | BaHHE pabotats ¢ COTPYJIHUYATh.C  COOCTBEHHOHEABBIK{ AJIIEMEHTOB
HEMETAJUTBl | TIOJIOKEHUE TIOHSTHUS O y4eOHUKOM, yuutenem B DopMpGBRDEWEOE MPAKT HMHEMETAIIIOB B
WX CpaB- HEMETAJIJIOB B HEMeTall- JOTIOTHUTENb - TMIOMCKE U COOPIICOHATUMBPOBO33PHAATE 1] [IEPUOINYEC-
HEHHE C MePUOANYECKOM nax, HOM1 nuTe- uHpOpMaIluu,MeTaNAX, U KOH cucreme.
MeTal- CUCTEME; ajmoTpo- patypoit u CITyIIaTh €ro. CBOMC[Bax Crpoenne
JaMH. CTpPOCHHE aTOMOB | TIHH ,UX MEPUOANYECKON Aprymentupy®md.3.{ .6 aTOMOB
Annotpo- HEMETAJJIOB CBOMCTBax CUCTEMOM CBOIO NO3ULIMHP €Ty IS THBHbBIC HEMETAJUIOB
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st KOOPJMHUPYIO T €€ KoBanentHas
JLp. Ne7 cno3uuun  PopMm| poBaHuE HEIOJISIpHAs
MapTHEPOB B MOHAT {5 O CBSI3b.
COTPY/IHUYECTBEMETAIIAX, . dusnueckue
AJUTOTPIIMU UX CBOICTBA
CBOiic[Bax HEMETAaJUIOB.
P:1.3.{ .6 Annotponus,
AJJIOTPOIIHBIE
MoauUKaITIH
3 | Komnuecr- | 3unarh [IpunumaroT u CamocrosTens Y4uTHIBAIOT Beipaxator KonngectBo
(17)| Bo BerecT- | XUMHYECKHE COXPAHSIOT HO CO3JaI0T pa3Hble MHEHUS U | aJIeKBaTHOE BEIIECTBA
Ba. HIOHATHS: MOJIb, yueOHyI0 JITOPUTM CTpeMSTCS K IIOHUMaHHe €/IMHULIBI €T0
MoOJISIpHast Macca | 3ajady, JeSTeTbHOCTH KOOPAWHAIINA NPUYHH ycTiexa | U3MEepEeHHs:
YMmertb IUTAHUPYIOT IIPU peLIeHUN Pas3InYHbIX U Heyclexa MOJIb, MMOJIb,
BBIYUCIISTH: CBOM JICHCTBUSA npobiem MTO3ULIAN B yueOHoM KMOJIb.
MOJISIPHYIO B COOTBETCTBUHU | Pa3IMYHOTO COTPY/IHUYECTBE JeSITeIbHOCTH MossipHast
Maccy, C MOCTaBJIGHHOW | Xapakrtepa Mmacca.
KOJINYECTBO 3aaueit u OCHOBHBIX
BENIECTBA YCIIOBUSIMU €€ MOHATUI
peanu3aniu
4 | Monsipuablii | 3HATH Lenenonaranne | @opMupoBaHUE Pazpemenne MotuBanus MonsipHbIi
(18)| ooBemM XHUMUYECKOE Y TUTaHUPOBAHME | TIO3HABATENIbHOU LIeMH | KOH(IUKTA Hay4yeHUs 00bEM razos,
ra3os. MIOHATHE: VYrpasienue npeaMeTy HOpMaJIbHBIE
MOJISIPHBIN 00beM MOBEJICHUEM XUMUS yCJI0BUS,
YMmertb napTHepa Pa3BuBath HOCTOSIHHAs
BBIUUCIIATS : TIO qyBCTBO ABoraspo.
KOJINYECTBY rOpJIOCTH 3a
(macce) POCCUICKYIO
ra3000pa3HOro XUMHYECKYIO
BELIECTBA €T0 HayKy
o0BeMm, 1o HpaBctBeHHO-
o0BeMy ATUYECKOE
ra3zoo0pa3Horo OILICHUBAHHE
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BEIICCTBA €TI0

KOJIMYECTBO
(maccy).
5 | Pemenue Ymernb CraButb CpaBHuBaTh, dopmynupyer BeicTpanBaer Beinonnenue

(19)| 3anmau ¢ IIPUBOJIUTH y4eOHBbIe LIeTTU KJaccu(pUIMPOBaTh U | COOCTBEHHOE coOCTBEHHOE YIPaXHEHUH C
UCIIOJIb30- | PacyeThl 1o 0000maTh GaxTel U MHEHHE U LEJIOCTHOE HCIIOJIb30BaHU
BaHUEM bopmynam ¢ SBJICHUS MO3ULINIO MHUpPOBO33pEHUE | eM
HOHATUI HCIOJIb30BaHUEM MTOHSITHM:
«KOJIMYECT | NOHATHM: «MOJIbY,
BO KOJIMYECTBO «KOJIMYECTBO
BEIIIECTBA», | BELIECTBA, BELIECTBAY,
«MOJIAIpHasi | MOJIIpHas Macca, «MOJIApHast
Mmaccay, MOJIIPHBIN Maccay,
«MOJISIp- 00BEM, TTIOCTOSH- «MOJISIPHBIN
HBIN Has ABoraapo obbem»,
00BEMY, HOPMaJIbHbIE
«TIOCTOSIH- yCII0BUS,
Hast MIOCTOSTHHAs
ABoraapo» ABorajpo.

6 O600611€e- YMmerb OnenuBaror Bribupator Hanbonee | Y4acTBYyIOT B OBnaznenue Pemenue

(20) | Hue n IIPUMEHSITD IIPABUIILHOCTH 3 deKTUBHBIE KOJUIEKTUBHOM HaBBIKaAMH IS 3a1a4 U
CUCTEMAaTH- | 3HAHUS, yMEHHUA, | BBITIOJTHCHHS CIOCOOBI PELICHUS 00CyXIeHUH IIPAKTHYECKON YOpaXHEHUH.
3anus HaBBIKHU NpU JEHUCTBUS HA 3a71a4, KOHTPOJIUPYIOT | Ipobiem, JIESATEIIBHOCTH ITonroroska k
3HAHUM MO | BBIITOJHEHUH YpOBHE Y OLIEHUBAIOT MPOSBIIAIOT KOHTPOJIBHOM
TEME TPEHUPOBOYHBIX | al€KBATHON pe3yabTaT aKTUBHOCTbH BO pa0ore.
«[IpocTeie | ynpaXKHEHHH U PETPOCIIEKTUB- B3aUMOJCUCTBUU
BEIIECTBA». | 3aJaHHM. HOM OLICHKH JUIsl pEeLIeHUs

KOMMYHHMKaTHB-
HBIX H
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IIO3HaBAaTCIBbHBIX
3aJa4

7 Koutpoas | YMerb [IpuHuMaroT 1 CamocrosiTens YUUTBIBAKOT BeIpaxaror KonTpons
(21)| mas paGo- | NpUMEHATH COXPAHSIOT HO CO3JaI0T pa3Hble MHEHUS U | aJIeKBAaTHOE 3HaHUM,
Ta Ne 2 o | 3HaHUsA, yMEHMs, | yueOHYIO aIrOpPUTM CTPEMSATCS K IIOHUMAaHue YMEHUH,
TeMe HaBBIKH TIPU 3ajauy, JeSITeNIbHOCTH KOOpIMHAIINH NPUYMH yCIieXa | HaBBIKOB,
«IIpocThie | U3yYEHUU TEMBI TUTAHUPYIOT IIPU pELICHNUN pa3IMUHBIX U Heyclexa IIOJIy4YE€HHBIX
BemectBay | «lIpocteie CBOU JICHCTBHUS npobiem MO3UIUH B yueOHoM IIpY U3yYECHUU
BELIECTBAY. B COOTBETCTBUHU | pa3IM4YHOIO COTPYJHUYECTBE JESITEIbHOCTH JTAHHOMW TEMBI.
C TMIOCTABIIGHHOM | Xapakrtepa
3ajauen u OCHOBHBIX
YCIIOBUSIMU €€ MTOHSITHIA
peanu3anyu
TEMA Ne 3. COEAUMHEHUSA XUMHWYECKUX QJIEMEHTOB (15 yacos).
1 | Crenens 3natp dopmupo- YMenue YMenue PerynsBaBramsacOBnanchneapHble
(22)| oxucienus | onpernencHue BaHHE paboratb ¢ COTPYAHHYATH C: COOCTBEHHOHEABBIK{ SOEIHHCHUS,
Homenkna- | moHsaTus [IOHATHS O y4eOHUKOM, yduTeseM B NONAEPMPCEDEHEOE [IPAKT [TUECHOHb
Typa «CTETNeHb CTETeHH JIOTIOJIHUTEIb u cbope HOHATHUMBPOBO33P HIATE EHOACT VR
OMHAPHBIX | OKHCICHUS» OKUCJIEHUS HO uHpOpMaLUKU, METAIIAX, U XUMHYECKas
coeIuHe- Ymersn JINTEPATYpOil U CIyIIaTh €r0. CBOWC[BaxX HOMEHKJIaTypa
HUH OIIpEEIATh NIEPUOANYECKON AprymentupyoP:1.3.{ .6
CTEIIEHb CUCTEMOM CBOIO NO3ULINIO ReryisiTuBHbIE
OKHCIIEHUS 110 KOOPJMHUPYIOT (€€ C
dbopmyie MO3ULMY NTapTHEPOPM]| POBAHHE
BEIIECTBA U B COTPYJHUYECTBOHATHA O
COCTaBJISITh HEMETIIAX, .
¢bopmybl 1o AJUTOTPIIAU UX
CTCIICHU CcBoOMcC[IBax
OKHUCJICHHS, P:1.3.4 .6

UCIOJB3YS MpU
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9TOM pAO

AJIEKTPOOTpHULIA-
TEIbHOCTH.
2 | bunapueie | YmeTh CraBar u [TposBiisitoT bhopmMyTupyrOT ®opmupoBanue | Okcuubl, BOJA,
(23)| coenune- Ha3bIBaTh: (bopMyIHpYIOT | YCTOHYMBBIM yueOHO | COOCTBEHHOE OTBETCTBEHHOT'O | YTJIEKUCIBIN
HUSL. OuHapHbIE npobiaemy — II03HABATEJIbHBIN MHEHUE U MTO3ULUIO, | OTHOLIEHHUS K ras, HeraieHas
Oxcuppl. COEUHEHMSI 110 YpOKa, MHTEPEC K HOBBIM 3aJ1a10T BOIIPOCHI, YUEHHUIO U3BECTb,
JL.p. Ne8 UX XMMHUUYECKUM | CAMOCTOSITENIbH | 3HAHUSIMH CIIOCO0AaM | CTOSIT MOHSATHBIE JJISL | UCIIOJIb3YS TUJIPUJIBI, XJIO-
bopmymnam; 0 CcO37ar0T peleHus 3a1au napTHEpa MOHATHS CIEIHAIIBHO poBOIOPOL,
OTIPE/IETATh: AITOPUTM noio0paHHbIe aMMHUaK,
CTETICHb JESATEIBHOCTH CpeJICTBa. HaIIaThIPHBII
OKHCJICHUS IIPU PELLICHUN YMmenue CIHPT.
JJIEMEHTOB B poOIeMBbI OLICHUTH
COEIMHEHMSIX. pabotats 1o CTENEHb ycrexa
IUIaHY, WIN Heyclexa
cBOeH
JESITCIIBHOCTH
3 | bunapueie | 3HaTh dopMHpOBaTH dopmMHpoOBaTH CosepiuieHctBoBath | PazBurue Oxcunpl, BoJA,
(24)| coenune- XUMHUYECKHE yMEHHE YMEHHE IPOBOAUTH | YMEHHE BHYTpPEHHEN YTIIEKUCIBIN
HUSL. MIOHSTHSL: YUUTBIBATh CPaBHEHHUE U JIOTOBApUBAaThHCS U MO3ULIUU ras, HeraieHas
Jleryuue OKCHJIbI, THIPUIBI | BBIIEICHHbBIE KJIacCU(UKALUIO [10 | IPUXOJUTH K LIKOJIbHUKA HA | U3BECTb,
BOJIOPOJ- Ymersn yUUTENEM 3a/laHHBIM 00IIeMy pEIIeHUIO B | YPOBHE TUJIPUJIBI, XJIO-
HBIE Ha3bIBaTh: UX OpPUEHTHUPBI KpUTEPUSIM; COBMECTHOI MIOJIO’KUTENIBHOT | POBOJOPO/I,
coeuHe- bopmynam neicTBus B dbopMupoBath y NeSITENIbHOCTH; O OTHOLICHUS K | aMMHAK,
HUS, OIIPENETIATH: HOBOM Y4E€OHOM | yJamuxcs pa3BUBaTh yMEHUE LIKOJIE, HaIIaThIPHBII
TUJIPUJIBL. CTETEHb Matepuae B IIPEJICTaBICHHE O MIPOYKTHUBHO MOHUMAaHUS CIHPT.
JLp Ne9 OKHCJIEHUS COTPYAHMYECTBE | HOMEHKJIAType paspemars HE00X0IUMOCTH
JJIEMEHTOB B C YUUTENEM; HEOPraHUYECKUX KOH(JINKTHI HA YUYEHUH,
OKCHJIaxX [InanupoBath COEIMHEHMUI; OCHOBE yueTa BBIPAYKEHHOTO B
CBOM JAECUCTBHUS UHTEPECOB U npeolaaiaHuu
B COOTBETCTBUU MO3UINI BCeX ero yueOHO-
C IOCTaBJIEHHOU Y4aCTHHUKOB; [I03HaBaTEJIbHbI
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3agadeii u
YCIIOBUSIMU €€
peanu3aImm.

X MOTHBOB U
MPEIOYTCHUN
COLIMATILHOTO
croco0a OIEeHKH
3HAHHWIM;

4 | OcHoBaHus. | 3HATh [Ipuanmarot n CamocrosiTens VYuureiBarot pasHsle | Belpaxkaror OcHoBaHus,

(25)| JL.p. Ne10 XUMHYECKHE COXPAHSIOT HO CO3JIat0T MHEHUS U CTPEMSTCS | aJIEKBATHOE TUIPOKCH/T-
MIOHSTHSL: yueOHyI0 AJIITOPUTM K KOOpJUHALUH IIOHMMAaHUE WOH, 111€JI0YH,
OCHOBaHUS, 3ajauy, JeSITeIbHOCTH Pa3IMYHbIX TO3UIMKM | MPUYMH ycliexa | HepacTBOPU-
LIEJIOYH. IUIAHUPYIOT IIPU PELLIEHUU B COTPYJIHUYECTBE U Heycrexa MBbIE
YmMmeTh CBOM JIEUCTBUS npoOem yaeOHOMH OCHOBaHUS,
Ha3bIBaTh B COOTBETCTBUHM | Ppa3IM4YHOIO JESATEIIBHOCTH M3BECTKOBAs
OCHOBAHUS 10 UX | C IOCTaBJIEHHON | Xapakrepa BOJA,
bopmynam 3a1a4eu u OCHOBHBIX KAaueCTBEHHBIE
COCTaBJIATh YCIIOBUSIMU €€ MOHSTUH peaxuum,
XUMHYECKHE peanuszanyu UHAUKTOP
bopmybl
OCHOBAHMIA;
OIIPENEIATH:
OCHOBAHUS 10 UX
dhopmynam

5 | OcHoBanus | 3HaTh [IpuHnMaroT 1 CamMocToATEIBHO VYuuteBatoT pasHeie | Belpaxatror OcHoBaHus,

(26) XUMHYECKHE COXPAHSAIOT CO3/AIOT aJITOPUTM | MHEHUS M CTPEMSTCS | aJJEKBaTHOE TMJIPOKCHI-
MIOHSTHSL: yueOHyI0 JESATEIILHOCTH IIPU K KOOpJUHALNH IIOHMMAaHUE WOH, 11IJI0UH,
OCHOBaHUA, 3aj1auy, peleHny npooieM Pa3IMYHBIX NO3ULIMM | IPUYMH yclieXxa | HEpPAacTBOPU-
IIEJIOYH. IUTAHUPYIOT pa3IMYHOTO B COTPYJIHUYECTBE U Heycrexa MbI€
Ymersn CBOM JICHUCTBHS | Xapakrepa yueOHoI OCHOBAaHHA,
Ha3bIBaTh: B COOTBETCTBUM | OCHOBHBIX ITOHSITHH JESITEIbHOCTH M3BECTKOBAS
OCHOBAHUS 110 UX | C IIOCTABJIEHHOMN BOJA,
bopmynam 3a1a4yeil u KaueCTBEHHbIE
COCTaBJIATh: YCIIOBUSIMU €€ peaxkuuu,
XUMHUYECKHE peanuzanuu UHAUKTOP
hopmybI
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OCHOBAHHIA;

OIIpEETATh:
OCHOBAHMS 10 UX
dbopmyitam
6 | Kucnorst 3HaTh dopMHpOBaTH dopmHpoBaThH CoepuieHcTBO-BaTh | PazBurtue Kucnora,
(27)| JLp. Nel 1 TOHATHE YMEHHE YMEHHE MPOBOJIUTh | YMEHHE BHYTpPEHHEH KHUCJIOPOJCOE
KHCIIOTa YYUTHIBATH CpaBHEHHUE U JIOTOBAPUBATHCS U MTO3ULIUN pxarnue,
Ymerb BBIJICJICHHBIC KJIACCU(UKALIMIO IO | IPUXOJIUTH K IIKOJbHUKA HA | OECKUCIOPO/-
Ha3bIBaTh: yUUTEIEM 3a/laHHBIM o0IIeMy pEeIIeHUI0 B | YPOBHE HBIE KUCJIOTHI,
KHUCJIOTBI IO UX OPUEHTHUPBI KpUTEPUSIM; COBMECTHOM MOJIOKUTENBHOT | OCHOBHOCTb,
bopmynam necTBus B dbopmHpoBaTh y NeSITeTbHOCTH, 0 oTHomieHus k | pH-cpens
COCTAaBJISITh: HOBOM YYe€OHOM | ydaluxcs pa3BUBaTh YMEHHE LIKOJIE
XUMUYECKUE Marepuaie B MPEICTABICHHE O MPOJIYKTUBHO MMOHUMAaHUS
(GOpMyJIbI KUCIIOT | COTPYJHUYECTBE | HOMEHKIIAType paspermars HEO00X0IUMOCTH
OIIPENETATH! C YUHUTEIIEM; HEOPTraHUYECKHUX KOH(JIUKTHI HA y4eHHUs,
KHMCJIOTBI IO UX IJIJAHUPOBATH COETMHEHU I OCHOBE y4eTa BBIPa)KEHHOTO B
dbopmynam. CBOM JICHCTBUS WHTEPECOB U npeodiagaHuu
B COOTBETCTBUHU MIO3UILNI BCEX €T0 yueOHO-
C ITOCTaBJIEHHOMN YYaCTHUKOB ITO3HABATEJIbHBI
3a1auen u X MOTHBOB U
YCIIOBUSIMU €€ MPEANOYTEHUN
peanuzanuu COLIMAJILHOTO
crroco0a OIEeHKNA
3HAHUI;
7 | Kucnotsl.c | 3nath dopMUpOBaThH dopmMHpoOBaTH CogepuieHctBoBath | Pa3Butue Kucnora,
(28)| JI.P.Ne12 MOHSITHE:! yMeHUue YMEHHUE IPOBOJUTh | YMEHUE BHYTpPEHHEN KHCJIOpPOJICO-
KHCJIOTA. YUUTHIBATH CpaBHEHUE U JIOTOBAapUBATHCS U MO3ULIAN JeprKalue,
YMeTb HA3bIBATh: | BHIJCIICHHBIC KJIACCU(UKALUIO IO | IPUXOJUTH K IIKOJIbHUKA HA | OECKUCIOPO/I-
KHUCJIOTBI IO UX yUUTENIEM 3a/1aHHBIM o0IIeMy pelieHnIo B | ypoBHE HBIE KUCJIOTHI,
dbopmynam OpPUEHTUPBI KPUTEPUSIM; COBMECTHOI MOJIOKUTEIBHOT | OCHOBHOCTb,
COCTAaBJISATh: NEUCTBUSA B dbopMupoBath y NEeSATENbHOCTH; 0 oTHoweHus Kk | pH-cpensl
XUMUYECKUE HOBOM Y4e€OHOM | ydaluxcs pa3BUBaTh YMEHHE HIKOJIE
(OopMyJIbI KUCIIOT | MaTepuaie B IIPEJICTaBICHHE O MPOTYKTUBHO MMOHUMaHUS

27




ONPEEHATH: COTPYJHUYECTBE | HOMEHKJIAType pasperarb HEO00XO0IUMOCTH
KHCJIOTHI 10 MX C YUUTEJIEM; HEOPraHUYeCKUX KOH()JIMKTHI HA y4eHHUs,
bopmynam. TUTAHUPOBATh COeTMHEHU I OCHOBE yyeTa BBIPA)KEHHOT'O B
CBOM JEHCTBUS HUHTEPECOB U npeobagaHuu
B COOTBETCTBUH MO3UIUI BCEX €T0 yueOHO-
C ITOCTaBJICHHON Y4aCTHUKOB [103HABATEJIbHbI
3ajaue u X MOTHUBOB U
YCIIOBUSIMU €€ IIPEIIOYTEHUN
peanu3alum. COLIMAJIBHOTO
crocoba OLleHK!
3HAHMH;
8 | Comu kak 3Hathb dopmupo YMenue YMenue PerynsBaBnaasacOBnasetinay,
(29)| mpousBoa- | XMMHYECKOE BaHHE paboTtats ¢ COTPYAHHMYATH C: COOCTBEHHOHEABBIK| NIOMEBKJIATYypa
HbI€ KUCJIOT | IOHATHUE: COJb. HOHSATHUSA O Y4EOHHKOM, yuuTeNneM B MONGEMPGEDENEOE PAKT WOtk
U OCHOBAa- | YMeTbh COJISIX U JOTIOJTHUTENb- u cbope MTOHATHUMBPOBO3 3P CHUKTE [IHIHOOBCAIPYICHHAT
HUMN. Ha3BIBaTh. COJIH ux HOU nH(pOpMAaLUU, METAIIAX, U COJIb,
JLP. Nel3 1o ux popmynam CBOMCTBAxX JIUTEPaTypOu U CIIyliaTh €ro. CBOMC[Bax pacTBOpUMBIE,
COCTAaBJISATH: IIEPUOINYECKON AprymentupytoP:1.3.4 .6 HEPacCTBOPH-
XUMUYECKHE CUCTEMOM CBOIO NO3ULIKIO Rery/isiTuBHbIE MBbIE U
bopmyIbl coneit KOOPJMHUPYIOT (€€ C MaJjiopacTBOpH
OIPENENATh: COIU MO3UINH apTHEPOPM]| pOBAHHE MBbIE COJIU
1o ux Gopmynam B COTPYAHUYECTBOHATHA O
HEeMeTMLIAX, .
QLTOTPIINU UX
CBOMC[Bax
P:1.3 .6
9 | Comukak | 3HATH ®opmupoBanue | YMeHue paborath ¢ | YMeHHe BricTrauBaer Conb, KUCHOT-
(30)| mpouzBon- | XUMHUYECKOE HIOHSITHS O y4eOHUKOM, COTPYJIHUYATH C COOCTBEHHOE HBIM OCTATOK,
HBIE€ KUCJIOT | ITOHSTHE: COJIb. COJISIX U UX JOTIOJTHUTEIBHOU YUUTENIEM B [IOUCKE | LIEIOCTHOE CpEIHsIs COJb,
Y OCHOBa- Ymernb CBOMCTBAax JIUTEPATYPOU U u cbope MHPOBO33PEHHUE | OCHOBHAs COJIb,
HUU. Ha3bIBaTh :COJHU MEPUOINYECKON uHpopManuuy, KHCJIas COJIb
1o ux popmynam CUCTEMOM CJIyIATh €TO.
COCTaBJIATh: ApryMEHTUPYIOT
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XUMHUYECKHE
dhopmymsl coneit

OIIPEENIATh: COIH
1o ux opmynam

CBOIO MO3UIINIO U
KOOPJIUHHUPYIOT €€ ¢
MIO3ULUH MTAPTHEPOB
B COTPYJHUYECTBE

10 | O60011IE- YMmern O1eHUBAIOT YmMmenue paborath ¢ | YMeHUE BricTauBaer Okcumsl,
(31)| Hue 3HAHMI | TPUMEHSTH IIPaBUIILHOCTh y4eOHUKOM, COTPYAHMYATH C cOoOCTBEHHOE OCHOBHBIE
0 KJIac- 3HAHUSA, YMEHUS, | BBITIOJHEHUS JIOTIOJTHUTEIbHON YUUTEJIEM B IOUCKE | LIEIOCTHOE OKCH/IbI,
cupuKaly | HaBBIKU MPU NecTBHSI Ha JUTEpPATypou n u cbope MHUPOBO33pEHHUE | KHCIOTHBIE
CJIOXKHBIX BBITIOJTHEHUH YpOBHE NEPUOANUYECKOI uHpopManuy, OKCH/IBI,
BEIIECTB TPEHUPOBOYHBIX | aJIEKBaTHOM CUCTEMOH CIIyIIaTh €To. OCHOBaHWUS,
YIpaXHEHUH 1 PETPOCTIEKTHB- AprymMeHTHpYyIOT 111eJI04H,
3aJaHUN. HOMU OILICHKH CBOIO MO3UIIUIO U KHCJIOTHI, COIU
KOOPJIUHHPYIOT €€ C
MO3ULMH TAPTHEPOB
B COTPYJIHUYECTBE
11 | AmopcdHbie | 3HATH THUIIBI dopmupoBaTh ®opmupoBaTh CoBepuienctBoBaTh | PazBurtue Kpucraminuec
(32)| u xpucTan- | KPUCTALIMYCCKUX | YMEHHE YMEHHE IPOBOAUTH | YMEHHE BHYTpPEHHEN Kasl peleTKa,
JMYecKue PEIICTOK. YUUTHIBATh CpaBHEHHE U JIOTOBApUBATHCSA U MO3UIUHN y3J1bl PELIETKH,
BEILECTBA. | YMeETh BBIJICIICHHBIE KJIACCU(UKALIMIO TI0 | IPUXOJUTH K LIKOJIbHUKA Ha amop(HbIe
JL.P.14 XapaKkTEepHU30BaTh | YUUTEIEM 3aJJaHHBIM 0011IeMy pelIeHHIO B | ypOBHE Bemacta.Mo-
1 OOBSICHSTD OpPUEHTHUPBI KpUTEPUSIM; COBMECTHOI MOJIOKUTENBHOT | JIEKYJIIPHBIE
CBOICTBa JEeICTBUS B dbopmupoBath y NESTEIIbHOCTH; O OTHOLIEHUS K | HOHHBIE,
BEIIECTB Ha HOBOM Y4€OHOM | ydaluxcs Pa3BuBaTh ymeHue HIKOJIE, aTOMHBIE U
OCHOBAaHUM BHJla | MaTepUaie B IIPEJICTaBICHHE O IIPOJYKTUBHO MIOHMMAHHUS MeTaJuInyec-
XUMHYECKON COTPYJIHUYECTBE | HOMEHKJIAType paspemiarb HEOOXOJUMOCTH | KUE
CBSI3U U THUIIA C YUUTENEM; HEOPraHUYECKUX KOH(JIMKTHI Ha YUEHUS, KpHUCTaJLI4Yec-
Kpuctanndeckoi | [InanuposaTth COEIMHEHU; OCHOBE y4eTa BBIPAKEHHOI'O B | KHE PEIIETKH.
PEIICTKHY. CBOM JICHCTBUS WHTEPECOB U npeoOiaganuu | 3aK0H
B COOTBETCTBUHU MO3ULNI BCEX €ETO yuebHo- IIOCTOSTHCTBA
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C MOCTABJIEHHOU YYaCTHHUKOB; MTO3HABATENIbHBI | COCTaBa
3aga4en u X MOTUBOB U BEILIECTB.
YCIIOBHSIMU €€ MPEANOYTEHUN
peain3anuu. COLIMAJILHOTO
crroco0a OIeHKHU
3HAHUI;
12 | Yuctsie 3Harth CraBsT u [IposiBrsitoT hopMyITUPYIOT ®opmupoBanue | Heomnopoansie
(33)| BemiecTBa U | ompeneneHue GOpMYyIHPYIOT | yCTOWYMBBINA yueOHO | COOCTBEHHOE OTBETCTBEHHOT'O | CMECH,0THOPOJ
CMECH. MOHATHH «YHUCThIE | MPOOIEeMy — IIO3HaBaTEIbHBIN MHEHUE U MO3ULUIO, | OTHOIIEHHUS K -HbIE CMECH,
MaccoBasi u | BelecTBa , ypoOKa, MHTEPEC K HOBBIM 3a/1a10T BONPOCHI, YUYEHUIO KUJKUE, TBEP-
o0ObeMHast | «cMech», UX CaMOCTOATENb- | 3HAHUAMHU CIIOCOOAaM | CTOSIT MOHSTHBIE JJISl | UCIOJIb3YS Jiple,
J10J11 OTJINYHE. HO CO3JAr0T penieHus 3a1a4y MapTHEpa MOHATUSA CIIEIUAIbHO ra3oo0pasHbie
KOMIIOHEHT | YMeTb paznuyarh | alrOpUTM 1o100paHHbIE CMecH,
OB B CMECH. | OJTHOPOJHBIE U NEeATEIbHOCTH Cpe/CTBa. XUMUYECKUN
JLp.Nel$5 HEOJHOPOJIHbIE IIpY PELICHUHN Ymenue aHaynms3, 0co0o
CMECH, pa3aeisaTh | MPOOIEMBI OLICHUTh YHUCTHIE
UX; 3HaUE€HUE paboTaTh 1o CTENEHb yCIeXa | BEllecTBa
cMmecel B IJIaHy WM Heycliexa
MIPUPOJE U )KU3HU cBOEH
YEJIOBEKa. JEATEITbHOCTH
13 | pakTu- Ymernb Lenenonaranne | @opMupoBaHUE [InanupoBanue MotuBanus 3akperuieHue
(34)| yeckasn MPUTOTaBINBATh | U IUIAHUPOBAHME | MO3HABATEIbHOU MIPaKTUYECKON Hay4yeHUs TEOPETUYECKHUX
padora Ne3 | pacTBOp C LEeIn pabote o IpeaMETY HAaBBIKOB B
[IpuroTos- | ompenesneHHo IIpEMETY; XUMUS; pelieHnu 3a1a4
JICHUE MAacCOBOM J0JIei paspelieHue pa3BUBaTh Ha HaXOXXJICHUE
pacTBopa c | paCTBOPEHHOIO KOH(JINKTA; 4yBCTBO MaccOBOMW 10U
onpesencH | BEIeCTBa; IIpaBJICHUE TOpAOCTH 3a PacTBOPEHHOIO
HOH peluaTh 3a1a44 Ha IIOBEICHUEM POCCHUICKYIO BEILIECTBA U
MacCOBOM onpeaerneHue MapTHepa. XUMHYECKYIO IIPUTOTOBJICHUE
J0JIeH MacCOBOM JI0JIA U HayKy; pacTBopa conu
pPacTBOPEH- | MaccChl HPaBCTBEHHO- c
HOT'O PacTBOPEHHOTO ATUYECKOE ONpeeICHHON
BEIIECTBA. | BELIECTBA. OLICHUBAHUE Jonen
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PacTBOPEHHOTO

BELIECTBA.
14 | O600me- YMmerb OnenuBaror Bribupatot Hanbosee | Y4acTByOT B OBnaznenue IToBTOpEHME,
(35)| e n npuMeHats 3YH, | mpaBHIbHOCTB s exTuBHBIC KOJUICKTUBHOM HaBBIKAMH IS o0oOuieHue u
CUCTEMAaTH- | IOJYyYEHHBIC IIPU | BHITIOJTHCHHUS CHOCOOBI peUIeHHUs 00CYXJIeHHH MPaKTUYECKOH crcTEeMaTH3a-
3anus U3Y4YEHUU TEMBI NeicTBUS Ha 3ajad, npobieM, JESITeIbHOCTH 1M 3HAHUH 110
3HaHui o | «CoequHEeHNs YpOBHE KOHTPOIUPYIOT U MPOSABIISIOT JIaHHOH TeME.
TeMe XUMHAYECKHX aJIeKBaTHOM OILICHUBAIOT aKTUBHOCTbH BO
«CoenuHe- | JIEMEHTOBY. PETPOCHEKTHB- | MPOIECCUU B3aUMOJICHCTBUU
HUS HOM OIICHKH pe3ynbTaT JUISL peIlieHust
XHUMHUHYEC- KOMMYHHKATHBHBIX
KHUX Y TI03HABaTEIbHBIX
JJIEMEHTOBY 3aj1a4
15 | Kontpoas | YMerh CraButh CpaBHUBATH, dopmynupyer BricTrauBaer Kontpoub
(36)| nan IIPUMEHSTh y4eOHBIE IeIH KJIaccu(PUIUPOBATh | COOCTBEHHOE COOCTBEHHOE 3HAHUH,
pa6ora Ne3 | 3HaHWS, YMEHHA U 1 0000maTh GaKThl | MHEHHE U MTO3ULMIO | LIEJTOCTHOE YMEHUH,
10 TeMe HaBBIKU B XOJI€ U SIBJICHUS MHUpPOBO33PEHUE | HABBIKOB,
«CoeauHe- | U3y4EHUS TEMBI MOJTy4YEHHBIX
HUsSXuUMHA- | «COeTUHEHUS NpY U3yYCHUU
YECKUX XUMHAYECKUX JTAHHOW TeMBbI
JJICMEHTOBY | DJIEMEHTOBY.
TEMA Ne 4. U3BMEHEHUS, MPOUCXOAAIIME C BEHLIECTBAMM (13 yacoB).
1. | ®usnuec- | 3nams cniocobsl | CraBsaT U [TposiBisArOT DopMyIUpyIOT ®opmupoBanue | CrocoOsl
(37)| kue siBiE- paszaeneHus (GOopMyIUPYIOT | yCTOHYMBBIN y4eOHO | COOCTBEHHOE OTBETCTBEHHOTO | pa3JeieHUsl
Hus.Pasne- | cmeceit. npobaemy — MIO3HABATENbHBIM | MHEHHE U TIO3UIIMIO, | OTHOILIEHUS K CMecei.
JeHUe ypOKa, MHTEpEC K HOBBIM 3aJ1a10T BONPOCHI, YUEHHUIO Ouncrtka
cMmeceil. CaMOCTOATENb- | 3HAHUAMHU CIIOCO0aM | CTOSIT MOHATHBIC AJISL | UCTIONb3YS BEIIECTB.
HO CO3/1al0T peleHus 3a1a4 napTHepa MOHATHS CHEUAIBHO @unbTpoBa-
AITOPUTM noioopaHHbIe HUE.
TSI TEeITbHOCTH CpEJICTBA.
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MIPU PEIICHUU

VYMmenue

POOIIEMBI OIICHHUTH
paboTtats o CTEIeHb ycrexa
TUIany WM HeycTexa
cBOeH
JIeSITeIIbHOCTH
2 | Xumnuec- | 3Hath CraBar u [TposiBisitoT bopMymupyroT ®opmupoBanue | XUMHUYECKUE
(38)| xue Omnpenenenue GOpMYyIHPYIOT | yCTOWYMBBINA yueOHO | COOCTBEHHOE OTBETCTBEHHOIO | SIBJICHUS,
SIBIICHHS. MOHATHUSA npobaemy — MO3HABATEeNbHBIA | MHEHHE U TIO3UIUIO, | OTHOIICHUS K XHUMUYECKHE
YenoBust 1 | «XMMHYECKast ypoKa, MHTEpEC K HOBBIM 3aJ]al0T BOIIPOCHI, YUEHUIO peakImu, peak-
NpU3HAKA | PEaKLUs», CaMOCTOSATENbH | 3HAHUSMU CIIOCOOAM | CTOSIT MMOHATHBIC JJIST | UCTIONIB3YS IIUM TOPESHMUS,
NPOTEKaHUs | IPU3HAKU U 0 CO3J1aI0T peleHus 3ajga4 napTHepa MOHATHS CHELUAIBHO 9K30TepMHYEC-
XUMHYeC- YCIIOBHS QITOPUTM o J00paHHbIe KH€ U SH/I0TEP-
KHX BO3HUKHOBEHHS U | IESATEIHHOCTH Cpe/CTBa. MHUYECKHE
PEaKIHid. TE4EHUs MIPH PEUICHUN Ymenne peaKiuu.
XUMUYECKHUX poOIEeMBI OLIEHUTD
peaKIuii, THITBI paboTaTh 1o CTETIeHb ycIiexa
peakuuii no TUIany WIN Heycrexa
ITOTJIOIICHUIO WIH cBOEH
BBIJICJICHUIO JeSITeIbHOCTH
SHEPTHUH.
3 | 3akoH 3HaTh OnenuBaior BriOupatot Hanbosee | Y4acTByioT B Ognanenue 3aKkoH
(39)| coxpanenus | omnpeaeacHUe MIPaBUIIBHOCTh P PeKTHBHBIE KOJIJICKTHBHOM HaBBIKAMH JUII | COXpaHEHUS
Macchl XUMHUYECKUX BBITOJIHEHUS CHOCOOBI PeLIeHHUs 00CYXJIeHHH NPaKTUYECKOMH Macchbl
BEIIIECTB. YpaBHEHMI, NeUCTBUS Ha 3ajad, npobiem, JESITebHOCTH BEIIIECTB.
Xumuyec- | 3HaAUCHUE ypOBHE KOHTPOJHUPYIOT U MIPOSIBIISIOT XuMHu4ecKkue
KHeypas- ko3(dunmenra B | ageKBaTHON OLICHUBAIOT aKTUBHOCTb BO YpaBHEHMSI.
HEHHUSL. XUMUYECKUX PETPOCHEKTUBHO | MPOLIECCUU B3aUMOJICHCTBUU Koa¢dpunmen-
YPaBHEHMSIX. 1 OLICHKH pe3yabTar U1 peLIeHus TBI.
Ymernb KOMMYHUKATUBHBIX
COCTaBIISATh U TO3HABATEIbHbIX
YpaBHEHHS 3a1a4
peakiui Ha
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OCHOBC 3aKOHa

COXpPaHEHUs
MAaccChl BEIIECTB,
paccTaBisTh
KO3 (D PUITUEHTHI.
4 | Pacuetsl 0 | YMeTh OueHuBaroT Bribuparot Hanbonee | Y4acTByioT B Osnaaenue AJroputm
(40)| xumuuec- BBIYUCIIATH 110 MPaBUILHOCTD 3¢ (eKTUBHBIE KOJUIEKTUBHOM HaBBIKaMM JUIl | pacuera 1o
KUM ypaB- | XUMHYECKUM BBITIOJTHEHUS CIOCOOBI pelIeHUs 00CYyXKIeHUN MPaKTHYECKON XUMHUYECKUM
HEHUSIM. yYpaBHEHUSAM JEeNUCTBUS HA 3aj1ad, npo0Jem, JIeSITEIbBHOCTH YpaBHEHUSM
Maccy 1o yYpOBHE KOHTPOJIUPYIOT U MIPOSIBIISIOT
U3BECTHOMY aJIeKBaTHOM OIICHUBAIOT aKTUBHOCTbH BO
KOJIMYECTBY PETPOCTIEKTUB- | pe3yJbTaT B3aMMO/ICHCTBUH
BEILIECTBA, HOM OLIEHKH JUISL peIeHUs
BCTYNUBLIETO WIH KOMMYHUKATUBHBIX
MOJTy4YaroIerocs Y TI03HABaTEIbHBIX
B pe3yibTaTe 3a1a4
peakuuu, u
Hao00poT.
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5 | Pacuersl mo | ¥YMers pemartsb OueHuBaroT Bribuparot Hanbornee | Y4acTByioT B Osnazaenue AJroputm
(41)| xummyec- pacueTHbIC MPaBUIIBHOCTh 3¢ PeKTHBHBIE KOJIJIGKTUBHOM HaBBIKAMH JUIA | pacyera 1o
KUM ypaB- | 3aJa4d Ha BBITIOJTHEHUS CIOCOOBI pelIeHUs 00CYyXKIEeHUN MPaKTHYECKON XUMHUYECKUM
HEHHSM. BBIUMCIICHHE JeWCTBUS HA 3ajad, npooiem, JeSITeTbHOCTH YpaBHEHUSIM
MaccChl WIH ypOBHE KOHTPOJIUPYIOT U MPOSIBIISIOT
o0beMa a/IeKBaTHOU OLICHUBAIOT aKTHBHOCTH BO
MIPOJYKTOB PETPOCTIEKTUB- | pe3yJbTaT B3aMMOJICHCTBUH
peaKIuu no HOW OLIEHKH IUISL PELIeHUs
yKa3aHHOW Macce KOMMYHUKATHUBHBIX
WIH 00bEMY U T03HaBaTEIHHBIX
UCXOIHOTO 3a/a4
BEIIECTBA, O/THO
U3 KOTOPBIX
COJICPIKHT
IPUMECH.
6 | Peakuuu 3HaTh dopmupo- Ymenne Ymenue PeryasiBaBramsac)BiazlcPamioxeHue,
(42)| paznoxe- orpeesieHe BaHHE paboTarts ¢ COTPYAHUYATH C: COOCTBEHHOHEABBIK| KATATM3ATOPH,
HUSL. peaxuuit MOHSITHS y4eOHUKOM, yYuTENEM B MO MPGEDENEOE IPAKT [THRIROGHTHI,
IousATHE O | pasnoxeHHs peaknuu JOTIOJTHUTEIb- u coope MTOHATHMBPOBO33PTHIATE TEKOPOATH
CKOpOCTH Ymerb oTMYaTh pazioxe- HOM nH(popManuu, MEeTaIIAX, U peakuu
XUMHYEC- peaxiuu HUS JIUTEPaTypoi u CIIyIIaTh €ro. CBOMWC[IBax
KoM pasoKEeHUS MIePUOIUIECKON AprymentupyroP:1.3.4 .6
peaKIW M | IPYTUX THUIIOB, CUCTEMOH CBOIO no3unuio ReryasiTuBHbIE
KaTaJu3aTo | COCTaBIISATh KOOPJIMHHUPYIOT (€€ C
pax. YpaBHECHHUS MO3HIINY MTAPTHEPOPM] POBAHKE
peaxiuii TaHHOTO B COTPYJHUYECTBOHATHS O
THUTIA. HEMETQLIAX, .
AITIOTPIIMU UX
CBOMC[Bax
P:1.3.6
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7 | Peakuun 3Hath dopmMHpOBaThH dopmHpoBaTh CosepuieHcTBoBath | Pa3Butue Peakiyn
(43)| coenune- OTpe/iesieHHe yYMCHHE YMEHHE IPOBOAUTH | YMCHHE BHYTpECHHEH COCIMHEHMS,
HUSL. peaxuuit YUUTHIBATh CpPaBHEHME U JIOTOBApUBATHCS U MO3UIUHT HEKaTaJIuTU4eC
JL.p. Nel6 COEIMHEHMUSI. BbIJICJICHHbBIE KJIacCU(UKAIMIO [0 | IPUXOIUTH K IIKOJIbHUKA HA | KHUe, HeoOpa-
YMeThb OTIMYATh | yUUTEIEM 3a/laHHBIM o0I1IeMy pelIeHHIO B | ypOBHE THUMBbIE,00paTi
peaxuu OpPHUEHTHPHI KpUTEPUSIM; COBMECTHOI MOJIOKHUTEIBHOT | MBIE pEaKIiH,
COCTUHEHHH OT NeCTBUS B DopmupoBath y NeSITeNbHOCTH; 0 OTHOUICHHS K | LIETIOYKH
JPYTHUX THIIOB HOBOM Y4E€OHOM | ydaluxcs PazBuBats ymenue IIKOJIE, NpeBpameHuH
peaxiuii, Matepuase B IPEICTABIICHUE O MIPOYKTHBHO MOHUMAaHUSA
COCTaBJIATh COTPY/JIHUYECTBE | HOMEHKJIAaType paspemarb HE00X0IMMOCTH
ypaBHEHUS C YUHUTEIEM; HEOPTaHUYECKHUX KOH(JIMKTHI Ha YUeHUs,
peakuumii nanHoro | IlnmanupoBath COEIMHECHUI; OCHOBE y4eTa BBIPAYKEHHOI'O B
THTA CBOM JICHCTBUSA UHTEPECOB U npeoO1aaHuH
B COOTBETCTBHH MO3UIIUN BCEX €r0 yueOHO-
C MOCTABJIEHHOM Y4aCTHUKOB; MO3HABATEIIbHBI
3a1auen u X MOTHBOB U
YCIIOBUSIMU €€ MPEIMOUYTEHUN
pean3anuy. COILIMAJILHOTO
croco0a OIEeHKH
3HAHUI;
8 | Peakiumn 3HaTh [IpuaumaroT u CamocTosTenb YUUTBIBAIOT pa3Hbie | Beipaxkaror Peakuun
(44)| 3amernenus | omnpenesicHUe COXPAHSIOT HO CO3JaI0T MHEHHS U CTPEMATCS | aJICKBaTHOE 3aMeIIeHUs.
Psn peaxuuit yueOHyI0 AITOPUTM K KOOpIUHAINH MOHUMAaHUE Psan aktus-
AKTHBHOCTHU | 3aMEILCHHSL. 3ajauy, JeSTEeITbHOCTH Pa3NIUYHBIX TO3UIUK | MPUYHMH yclieXa | HOCTH
METAIJIOB. | YMeThb OTJIMYaTh | TUIAHUPYIOT MIPH pEIICHUN B COTPYJIHUYECTBE U Heycrexa (HampspKeHu)
JLp. Nel7 peakiuu CBOM JICHCTBUSA npoOem y4aeOHOM METaJlIOB.
3aMeIIEeHUs OT B COOTBETCTBUHU | Pa3IMYHOTO JeSITeIbHOCTH
JPYTHUX THIIOB C MOCTaBJIGHHOW | Xxapakrepa
peaxiuii, 3HaTh 3amaveii u OCHOBHBIX
YCIIOBUSI TCUCHHST | YCIOBUSIMH €€ TTOHSITHIA
U yMeTh peanuzanuu
COCTaBIISITh
ypaBHEHHS
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peaxuuii
B3aMOJIEUCTBUSA
METaJIJIOB C
pacTBopamMu
KHCJOT U COJIEH,
WCIIONB3YS PsIT

aKTUBHOCTH
METaJUIOB.
9 | Peakmunm 3Hath [IpuHnMaroT 1 Camocrositens YUYMTBIBAKOT pa3Hble | Belpaxaror Peaknun
(45)| obmeHa. orpeesieHe COXPaHSIOT HO CO3J1al0T MHEHHUS U CTPEMATCS | aJeKBaTHOE oOMeHa, peak-
peaknuii oOMeHa | yueOHYIo AITOPUTM K KOOpAWHAITIHT MMOHUMaHNE 17071
U HelTpanu3auuy, | 3a1ady, JeITeIbHOCTU Pa3NUYHBIX TO3ULIMHI | IPUYUH yclexa | HeHTpain3anu
YCIIOBHS IUTAHUPYIOT IIPU PELICHNU B COTPYIHUYECTBE U Heyclexa
IIPOTEKaHUs CBOM JEUCTBUSA npodiem yueOHOI
peakiuii oOMEeHa | B COOTBETCTBUH | PAa3JIMYHOTO JeSITeNbHOCTH
710 KOHIIA. C MTOCTABJICHHOM | Xapakrepa
YMeThb OoTNIMYATh | 3a/Ja4ei U OCHOBHBIX
peaknuy oOMeHa | YCIOBUSIMM €€ MOHATUI
OT JPYTUX TUIIOB | peaau3aium
peaximi,
COCTaBIISITh
yYpaBHEHUS
JAHHOTO THIIA,
OTIPEIEINIATh
BO3MOYKHOCTb
MIPOTEKAHMUS
peakiuit oOMeHa
710 KOHIIA.
10 | Tunst YMerth CraBsT u [TposiBisroT bopMyIHpYIOT dopmupoBaHue | DIEKTPONIU3,
(46)| xummyec- XapaKTepu30- (bopMyIMpYIOT | YCTOHYMBBIM yueOHO | COOCTBEHHOE OTBETCTBEHHOTO | TMIPOKCHIBI,
KHX peak- | BaTb: npobaemy — [I03HABaTEJIbHBIH | MHEHUE U MO3ULUIO, | OTHOUIEHHUS K THIPOJIN3,
Ui Ha XHUMHAYECKHE ypoOKa, MHTEpEC K HOBBIM 3aJ]af0T BOTIPOCHI, YUEHUIO ¢dotonus,
npumepe CBOWCTBA BOJIbI; CaMOCTOSITENIbH | 3HAHUSAMU CIIOCOOAM | CTOSIT MOHATHBIE AJIS | UCITIOJIB3YS ¢dorocunTe3
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BOJIBI. COCTABJISITh; 0 CO3J1al0T peleHus 3a1a4y MapTHEPA MOHATUSA CIIEUaIbHO
[lonstue o | ypaBHEHuUs AJITOPUTM o 00paHHbIe
TUAPOJIN3E. | XUMUYECKUX JEeSATENbHOCTH CpencTBa.
peakuuii MIPY PEIIEHAN Ymenue
XapaKTEPU3YIO- poOIeMbI OLICHUTh
IIMX XUMUYecKHe | paboTarh 10 CTEIeHb yCIexa
CBOMCTBA BOJBI U | IUIAHY, WM Heyclexa
ONPEIENATh UX cBOeH
THUIL. JeSITeIbHOCTH
11 | MpakTH- Ymernb Ilenenonaranue | @opmupoBaHUe 1. [InanupoBanue 1.MoruBauus 3akpenieHue
(47)| geckasn o0pamiarecs ¢ Y TUTaHUPOBAHKE | TIO3HABATEIBHOM MIPAKTUYECKOMN Hay4YEHUs Ha MPaKTHKE
padoTraNeS | XMMHUECKON eI paboTe 1Mo npeaMeTy | NpeaMery TEOPETUYECKUX
[Ipu3naku | mocynou u 2.Pa3peienue XUMMUS 3HAHWM O
XUMHYeC- 1a00paTOPHBIM KOH(IUKTA 2.Pa3BuBath MIPU3HAKAX
KHX 000py/1I0BaHUEM. 3.Ynopasnenue YYBCTBO XUMHUYECKHUX
peakuuit Hcnonp3oBath MIOBEICHUEM TOpPIOCTH 3a peakuui
puOOpETECHHBIE rapTHepa POCCHUIHCKYIO IpakTnyec-
3HAaHUA U YMEHU, XUMHYECKYIO Kas padora
IIOJIyYEHHBIE ITPU HayKy Ne4 «Ananus
U3Y4YEHUH TEMBI 3.HpaBcTBEHHO- | MOYBBI U
TUYECKOE BOJBI»
OLICHUBAHHE (momarHui
HKCHEPHUMEHT)
12 | O6o01e- Ymersn [IpunumaroT u CamocrosiTens YUUTBIBAIOT pa3Hble | BeIpaxkaror IToBTOpEeHUE N
(48)| aue n IIPUMEHSATH COXpPaHSIOT HO CO3/ar0T MHEHHUS U CTPEMATCS | aJIEeKBaTHOE CUCTEMaTHU3a-
CUCTEMAaTH- | 3HAHUS, YMEHUS U | y4eOHYIO JITOPUTM K KOOpJUHAINH IIOHMMAaHNE LMs 3HAaHUH,
3anus HAaBBIKU IIPH 3a1auy, NEeATEIbHOCTH pa3IMYHBIX NO3ULMN | IPUYMH yCIeXa | YMEHUU U
3HAHUU TIO | BBIIOJHEHUH MJIAHUPYIOT IIpU pELICHNUN B COTPYJIHUYECTBE U Heyclexa HaBBIKOB,
TeMe TPEHUPOBOYHBIX | CBOU JICUCTBHS npobem y4aeOHOMH MOJIYYEHHBIX
«M3mene- 3alaHUN U B COOTBETCTBUHU | pa3IM4YHOIO JESTEIBHOCTH IIPU U3YYEHUU
HUA, YIOpaKHEHUH. C IOCTaBJICHHOM | XapakTepa JTAHHOM TE€MBI.
IPOUCXO0s 3a1adyeil u OCHOBHBIX
1ye ¢ Be- YCIIOBUSMU €€ MTOHATUI
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IECTBAMHU. peanuzamnuu
13 | KonTpoas | YMerh CraButh CpaBHuUBaT®, dopmynupyer BricTanBaet KonTpons
(49)| nan MIPUMEHSATD ydeOHBbIE 1IeTH KIaccu(puIUpoBaTh | cOOCTBEHHOE coOCTBEHHOE 3VH,
pa6ora Ned4 | 3HaHMS, YMCHHA U 1 0000m1aTh (GAaKThl | MHEHHE U MTO3ULHIO | [ETOCTHOE MOJIYYEHHBIX,
1o TeMe HaBBIKH, U SIBJICHUS MHUPOBO33pEHUE | MPH U3YUECHUU
«3mene- IOJIyYEHHBIE B JTaHHOU TEMBI.
HUSI, IPOUC- | XOZE U3yUECHUS
XOJSLINE C | TEMBI
BemecTsa- | «/3MeHeHUs,
MID). MIPOUCXOISIINE C
BEIICCTBAMI,
IIPY BBITIOJIHEHU T
KOHTPOJIBHOMN
paboThL.
TEMA Ne 5. PACTBOPEHME. PACTBOPBI. CBOMCTBA PACTBOPOB DJIETPOJIUTOB (194acoB).
1 PactBope- | 3narmb CraButh CpaBHUBaTBH, VYyacTBy1OT B Osnaaenue PactBopbl, rua-
(50)| Hue kak omnpeerneHue yueOHbIEe LIeTH KJIacCH(PUIMPOBATh | KOJJICKTHUBHOM HaBbIKAMU U1 | paThl, KPUCTAJI-
busuko- MIOHSATHUSA 1 00001maTh GakTel | 0OCYKICHUH MIPaKTUYECKON JIOTUPATBHI.
XUMHUYeC- «pPacTBOPBDY, U SIBJICHHUS pooeM, JESITEIIbHOCTH TemoBsie sB-
KU TIpo- MIPU3HAKU TIPOSIBIISIFOT JICHUSI TIPU
rece. Pact- | XUMHUYECKOTO aAKTUBHOCTH BO pPacTBOpPCHHH.
BOPHUMOCTb. | B3aUMOJICHCTBUS B3aMMOJICICTBUH Hacpimenssie,
Tumsl npu JUTSL peTeHuUs HEHACBHIIIEH-
PacTBOpOB. | paCTBOPEHHH, KOMMYHUKATHUBHBIX HBIE U TIepe-
YCIIOBUS U T03HaBaTEIbHBIX HACBIIIICHHBIC
pacTBOpEHUS 3aj1a4 PacTBOPBL.
BEIIECTB B BOJIE,
KJ1accu(UKaIUIO
pacTBOpOB.
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2 | DnekTpoau | 3HATH [IpuHuMarOT 1 YMeHnue YMeHnue PeryasBaBnansacOB1a/1€AACKTPOIUTHI
(51)| Tueckas XUMUYECKHE COXpaHSIOT pabotats ¢ COTPYAHMYATS C: COOCTBEHHOHEABBIK| NIHERIFEKTPO-
JUCCOIH- MOHSATUSA: yueOHYyI0 y4eOHUKOM, yuuTeneM B NONAPMPEEDEHEOE MPAKT {HeKON

anysl. AJIEKTPOJIUT U 3ajauy, JIOTIOJIHUTEIb- u coope MOHSTUMBPOBO33PCHIATE [BMORAHN3M
HE3JIEKTPOJIUT: IJIAHUPYIOT HOMI nH(pOpMalUU, METAIIAX, U JIACCOLMAlun
BJEKTPOJIMTUYEC- | CBOU JCUCTBHUS JINTEPATYpOil U CIyLIATh €r0.  CBOWC [BaX BEILIECTB C
Kas Mccolua- B COOTBETCTBUU | MEPUOJUYECKON AprymentupytoP:1.34 .6 pa3IMYHbIM
LUsl, CUIIbHBIN C IIOCTaBJICHHON | CHUCTEMOH CBOIO no3uLUI0 ReryasiTuBHbIe THIIOM CBSI3H.
3JEKTPOJIUT, 3ajaue u KOOPJIMHUPYIOT €€ C Crenenb
cr1adbIi YCIIOBUSIMU €€ MO3UIMH TapTHEPOPM] pOBaHHE AIIEKTPOIIUTH-
3JIEKTPOJIUT, peanu3anuu B COTPYAHUYECTBOHATHSA O YeCcKoMauc-
[IOHUMATh HEMETQLIAX, . COLIMAIUU U
CYILIHOCTb AITOTPIINU UX KJaccuguka-
mporecca CBOMCIBax LM DIIEKTPO-
3JIEKTPOIUTHYEC- P:1.3.{ .6 JINTOB.
KOH muccoIma-
LUN.
3 [Tonoxe- 3HaTh ocHOBHbIE | [IpuHHMMarOT n CamocrosiTens YUUTBHIBAIOT pa3Hble | Beipaxaror 060061muTH
(52) | nus I0JIOXKEHHUS COXPAHSIOT HO CO3JaI0T MHEHUS U CTPEMSTCS | aJleKBaTHOE OCHOBBI
TEOPHUHU ANEKTPOIUTHYECK | yU4eOHYIO aIrOpPUTM K KOOpAUHAIIU MIOHUMaHUe TEOPUH
JIEKTPOJIU- | OM Juccoluanuu. | 3ajaady, JeSITEIbHOCTH Pa3IMYHbIX NO3ULMI | IPUYKH ycliexa | 3JIEKTPOIUTHYE
TUYECKOU Katuons! n IJIAHUPYIOT IIPU PELLICHUU B COTPYAHUYECTBE U Heycrexa CKOM
JACCOLIMA- | QHUOHBI. CBOM JICUCTBUSA npodaem yueOHOU JIACCOLMALIY B
LUH. B COOTBETCTBUU | pa3IM4YHOIO JESATEIIBHOCTH BH/JIE YETKHUX
C IOCTABJIEHHOM | Xapakrepa MOJIOKEHUH.
3a1a4ei u OCHOBHBIX
YCIIOBUSIMH €€ MOHATUI
pean3anuy;
4 Honnsie YMmern [Tpuanmarot u CamocTosTeThHO YuuteiBatoT pazHsie | Beipaxkator CymHocTh
(53)| ypaBHeHHs. | OOBACHSATH: COXpPaHSIOT CO3/AIOT aJITOPUTM | MHEHUS U CTPEMSATCS | aJIEKBaTHOE peaxkuui
JLp. CYIIHOCTB y4eOHYIO JeSITeIbHOCTH MIPU K KOOpJUHAINH MOHUMAaHUE HMOHHOTO
Nel8,19 peakuui HOHHOTO | 3a/1a4y, peneHny npodieM Pa3NUYHbIX MO3UIUI | MPUYHUH ycriexa | oOMeHa u
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oOMeHa; IJIAHUPYIOT pazIMYHOro B COTPYAHUYECTBE U Heycrexa YCIIOBHS UX
OIPENEIIATH: CBOHU JICMCTBHS | XapakTepa y4ueOHOU MPOTEKAHUA.
BO3MOYHOCTb B COOTBETCTBUU | OCHOBHBIX IOHITHI JIeATETbHOCTH CocraBneHue
MPOTEKAHUS C TIOCTaBJIEHHOM MOJTHBIX U
peaklMii HOHHOTO | 3a/auel u COKPAILIEHHBIX
oOMeHa JI0 KOHIIA. | YCJIOBHSIMH €€ HMOHHBIX
-COCTaBJIATh: peanuzanuu YpaBHEHUM
MOJIHBIE U peaKUuid.
COKpAILIEHHbIE
WOHHBIE
YpaBHEHUs
peaxiuit oOMeHa
5 | Kucnotsr: 3HaTh dopmMupoBaTh dopmMupoBaThH CosepuieHcTBoBaTh | Pa3Burtue Onpenenenue
(54) xmaccudpu- | ompenencHue yMEHUE YMEHUE NIPOBOIUTh | YMEHHUE BHYTPEHHEH KHCJIOT KaK
Kalus U KHCJIOT B CBETE YUUTHIBATH CpaBHEHHUE U JIOTOBApUBATHCS U MO3ULIUU 3EKTPOIUTOB.
cBoricteaB | TO/, BbIJICJICHHBIC KJIacCU(UKAIIHIO TTO MPUXOAUTH K IIKOJIbHUKA Ha Krnaccuduxka-
CBETE KIacCU(PUKALUIO | YUUTEIEM 3a/1aHHBIM o0IIeMy pelIeHUIO B | yPOBHE 1M KUCIIOT 110
TOJ1 A XUMUYECKUE OPHUEHTUPBI KPUTEPUSIM; COBMECTHOM MOJIOKUTENBHOT | PA3JINYHBIM
JLp. CBOICTBA KUCJIOT. | JCUCTBUS B dbopMupoBath y NeSITeNbHOCTH; O OTHOIICHUS K | MPU3HAKAM.
Ne20,21 Ymersn HOBOM Y4E€OHOM | y4aluxcs pa3BUBATh YMEHUE LIKOJIE, Tunuynsle
COCTAaBJISITh Marepuaie B MIPEICTABICHHUE O MIPOYKTHBHO MMOHUMAaHUs CBOMCTBa
ypaBHEHUS COTPY/JHUYECTBE | HOMEHKIIAType paspemiath HEOOXOAMMOCTH | KHUCJIOT.
peakiuii, C YUUTENEM; HEOPTraHUYECKHUX KOH(JIMKTHI Ha y4eHHUs, Psn
XapaKTepU3ylo- IJIAHUPOBATH COCIMHECHMUI; OCHOBE y4eTa BBIPQXCHHOTO B | HANIPSDKCHUS
IIUX XUMUYECKUE | CBOM JEHCTBUSA WHTEPECOB U npeodnagaHuy | METaJIOB.
CBOMCTBA KHUCJIOT | B COOTBETCTBHH TTO3UITUH BCEX €T0 y4eOHo-
B MOJIEKYJISIPHOM | C IIOCTaBJIEHHOU YYaCTHHUKOB; MMO3HABATEJIbHbI
Y MOHHOM BH/IE; 3amaue u X MOTHBOB U
ONPEEIATH: YCIIOBUSIMU €€ MPEeANOYTEHUN
BO3MOKHOCTh peann3aium. COITMATBHOTO
MPOTEKAHUS crocoba OIeHKU
TUOAYHBIX 3HAHHIA;

peaKuuid KUCIOT.
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6 | Kucnortsr: 3HaTh dopmMHpOBaThH dopmHpoBaTh CosepuieHcTBoBath | Pa3Butue Onpenenenue
(55) kmaccugu- | ompeneneHue yMEHHE YMEHHE IPOBOAUTH | YMCHHE BHYTpPEHHEN KHCJIOT KaK
Kalus u KHCJIOT B CBETE YUUTHIBATh CpPaBHEHME U JIOTOBApUBATHCS U MO3UIUHT AIIEKTPOIUTOB.
cBoiictBaB | TO/L, BBIJICJICHHBIC KJIacCU(UKAIMIO [0 | IPUXOIUTH K mKkoipHuKa Ha | Kimaccuduka-
ceere TOJ] | kmaccudukanuio | yuyuteneMm 3a/laHHBIM o0I1IeMy pelIeHHIO B | ypOBHE U1 KUCJIOT 110
Ne22.23 Y XMMHYECKHE OPHUEHTHUPBI KPUTEPHSIM; COBMECTHOM MOJIOKUTENBHO- | Pa3JIUYHBIM
CBOICTBA KUCJIOT. | ACHCTBUS B dbopmupoBaTh y NeSITeNbHOCTH; IO OTHOIICHHUSA K | MIPU3HAKAM.
Ymersn HOBOM Y4E€OHOM | ydaluxcs pa3BUBaTh YMEHHE LIKOJIE, Tunuynsie
COCTaBJISITh Matepuase B IIPEJICTaBICHUE O MIPOYKTHBHO MOHUMAaHUSA CBOICTBa
YpaBHEHHUS COTPYJIHUYECTBE | HOMEHKJIAType paspemarb HEOOXOJUMOCTH | KHUCIIOT.
peaxiuii, C YUHUTEIEM; HEOPraHUYECKUX KOH(JIMKTHI Ha YUeHUs, Psn
XapaKkTepUu3yro- IUIAaHUPOBATh COEJIMHEHU; OCHOBE yyeTa BBIPAKEHHOI'O B | HAIIPSDKEHUS
LIMX XUMUYECKHE | CBOM ACHCTBHSA HUHTEPECOB U npeoOiafjaHuM | METaJJIoB.
CBOMCTBA KHCIIOT | B COOTBETCTBUH MO3UIIUN BCEX €r0 yueOHO-
B MOJIEKYJISIPHOM | C IIOCTaBJICHHOU Y4aCTHUKOB MI03HaBaTEIIb-
1 MIOHHOM BH/JIE; 3a1auei u HBIX MOTHUBOB U
OIIPENETATH: YCIIOBUSIMU €€ IIPEIIOYTEHUN
BO3MOXKHOCTh peanuzanuu COILIMAJILHOTO
MPOTEKAHUS crocoba OIeHKU
TUTTUYHBIX 3HAHU
peaKkuuii KUCIOT
7 | OcHoBanus | 3Hath dopMHpOBaTH dopMupoBaTh CoBepuieHctBoBath | PazBurue Onpenenenue
(56)| kmaccudu- | onpenenenue yMEHHE YMEHHE NPOBOIUTh | YMEHHE BHYTpEHHEN OCHOBAaHHM Kak
Kauus u OCHOBaHUH B YUUTHIBATH CPAaBHEHHE U JIOTOBAPUBATHCS U MO3ULUU AJIEKTPOJIUTOB.
cBoiictBa B | ceete TO/, BbIICTICHHBIC KJIaCCU(PUKALIMIO [10 | MIPUXOJUTH K mkonpbHuKa HA | Kiaccuduka-
ceere TOJl | knaccudukauuo | yuuteneMm 3a/laHHBIM o0IIIeMy pPEIIeHUIO B | YPOBHE s
JL.p.Ne24, U XUMHUYECKUE OpPUEHTUPBI KpUTEPHUSIM; COBMECTHOM IIOJIO’KUTENIBHOT | OCHOBAHMH.
25 CBOMCTBa JICUCTBUS B dbopmupoBaTh y JIeSITEILHOCTH; 0 oTHOIIeHUS K | Tunuuabie
OCHOBaHUM. HOBOM Yy4e€OHOM | ydaluxcs pa3BUBAaTh YMEHHE LIKOJIE, CBOICTBa
Ymers Marepuaie B IIPEJCTABIIEHUE O MPOAYKTHUBHO [IOHUMaHUs OCHOBAaHM.
COCTaBJIATh COTPY/ZHUYECTBE | HOMEHKJIAType pasperaThb HEOOXOAUMOCTH
ypaBHEHUI C YUHTEJIEM; HEOPraHUYeCKUX KOH(JIMKTHI HA YUYEHUS,
peaKIuiu, NJIaHWPOBATh COEIMHEHUH, OCHOBE€ y4e€Ta BBIPAYKCHHOT'O B
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XapaKTEPU3YIO- CBOM JICHCTBUS WHTEPECOB U npeobnagaHuu
[IUX XUMUYECKUE | B COOTBETCTBUU MO3ULIUI BCEX €r0 yueOHO-
CBOMCTBa C MOCTABJIEHHOU YYaCTHUKOB MTO3HABATEIb-
OCHOBAaHHI B 3aga4en u HBIX MOTUBOB U
MOJIEKYJISIPHOM U | YCIIOBUSIMU €€ MPEANOYTEHUN
HMOHHOM BUJIE pean3anuy. COLIMAJIBHOTO
crroco0a OLeHKU
3HAHUI;
8 | OcHoBanus | 3HaTh dopmMupoBaTh dopmupoBaTh CoepmieHctBoBath | Pa3Butne Onpenenenne
(57)| xnmaccudu- | ompeneneHue yMEHUue YMEHUE IPOBOJUTh | YMEHUE BHYTPEHHEM OCHOBaHMI1 KaK
Karus u OCHOBaHMI B YYUTHIBaTh CpaBHEHHUE U JIOTOBapUBATHCA U MO3ULUHI AJIEKTPOJIUTOB.
cBoictBa B | cBete TO/, BbIJICJICHHbBIE KIIACCU(UKAIIMIO TIO | IPUXOJUTH K mkonpHuKa Ha | Kiaccuguka-
ceere TOJ] | kmaccudukanuo | yuyurenaem 3aIaHHBIM o0IIeMy pelIeHnio B | ypOBHE Hst
JL.p. Ne26, | n xumMunueckue OPUEHTUPBI KPUTEPUIM; COBMECTHOM ITOJIOXKUTENBHOI | OCHOBaHUM.
27 CBOICTBA JEUCTBUS B dbopmupoBaTh y NEeSATETFHOCTH, 0 oTHOomIeHUs K | TunuanbIe
OCHOBaHUI. HOBOM Y4€OHOM | ydaluxcs pa3BHUBaTh yMEHUE LIKOJIE, CBOICTBa
Ymersn MaTtepuae B IIPEJICTABICHHE O IIPOYKTUBHO MMOHUMaHUS OCHOBaHMIA.
COCTAaBJITh COTPYJIHUYECTBE | HOMEHKIIAType paspemiarb HE00X0IUMMOCTH
yYpaBHEHUI C YUHUTEIIEM; HEOPTaHUYECKHUX KOH(JITUKTHI HA y4eHHUS,
peakuumii, IJIJAHUPOBATH COETMHEHMUII; OCHOBE y4eTa BBIPA)KEHHOTO B
XapaKkTepu3ylo- CBOM JICUCTBHUS HUHTEPECOB U npeobsagaHuu
LIUX XUMUYECKHE | B COOTBETCTBUU MO3ULIUM BCEX €ro yueOHO-
CBOMCTBa C ITOCTaBJIEHHOMN YYaCTHUKOB MIO3HABATEJIbHbI
OCHOBAaHHI B 3a7a4eit u X MOTHBOB U
MOJIEKYJISIPHOM U | YCIIOBUSIMU €€ MPEANOYTEHUN
MOHHOM BUJIE peanuzanuu COLIMAJIBHOTO
croco0a OLEHKH
3HAHUI;
9 | Oxcuppr: 3Hatb [IpunumaroT u Camocrositens VYuuteiBatoT pa3zueie | Bripaxator CocraB
(58) kmaccugu- | ompeneneHue COXPaHSIOT HO CO3/1al0T MHEHHUSI U CTPEMSATCS | aJIeKBaTHOE OKCHUJIOB, UX
KalMs U OKCHUJIOB, yueOHyI0 aIrOpPUTM K KOOpAWHAINHU ITIOHUMaHUE KJ1accuduka-
CBOMCTBA. KJIacCU(pUKaLUIO | 3ajady, NeSITeIbHOCTH Pa3IMYHBIX TTO3UIIMNA | IPUYUH yCIiexa | IHs.
JLp.Ne28, 1 XUMHUYECKHUE MJIAHUPYIOT MIPU peLIeHUN B COTPYIHUYECTBE U Heycrexa Heconeobpa3zy
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29 CBOICTBa CBOM JIeMCTBUSA poosem yueOHoM IOLIHUE U
OKCHJIOB B COOTBETCTBHM | Pa3IMYHOTO JIeSITebHOCTH coseobpasyro-
Ymernb C IIOCTaBJICHHOM | Xapakrepa mue (Kucior-
COCTaBJISITh 3aadeit u OCHOBHBIX HBIC 1 OCHOB-
ypaBHEHHS YCIIOBUSIMU €€ TIOHATUI HBIE) OKCHJIBI.
peaKkuum, peanuzanuu CaoiicTBa
XapaKTepu3yro- KHUCJIOTHBIX U
X XUMHYECKHUE OCHOBHBIX
CBOMCTBa OKCHJIOB
OKCH/JIOB B
MOJIEKYJISIPHOM U
HMOHHOM BUJIE.
10 | Oxcuppt: 3HaTh [Ipunumatror 1 | CaMOCTOATEIBHO VYuuThiBaloT pazHele | Beipaxarot Cocras
(59) xmaccugu- | ompenencHue COXPAHSIOT CO3/AI0T aJITOPUTM | MHEHUS U CTPEMSTCS | aJIEKBaTHOE OKCHJIOB, UX
Kalus u OKCH/IOB, yueOHyI0 NeSITeIbHOCTH IIPU K KOOpJAMHALUU [IOHUMaHHe KJaccuguka-
CBOWCTBAa. | KIacCUpUKALMIO | 3ajauy, peleHny npo0saeM | pa3IMYHbIX NO3MLUHN | MPUYUH ycrexa | Lus.
JLp.Ne30, U XUMHYECKHE IUTAHUPYIOT pas3InYHOTO B COTPYIHUYECTBE U Heyclexa Heconeobpa3zy
31 CBOMCTBa CBOM JICUCTBHS | XapakTepa y4ueOHOU 17001105 (R71
OKCHJIOB B COOTBETCTBMM | OCHOBHBIX MOHATUH JeSITeIbHOCTH coseobpasyro-
YMmerh C IOCTaBJICHHOM e (KUcioT-
CocTtaBnsth 3aaueit u HBIE 1 OCHOB-
YpaBHEHHS YCIIOBUSIMU €€ HBIE) OKCHJIBI.
peaKkuuu, peanuzanuu CaoiicTBa
XapaKTepu3yro- KHUCJIOTHBIX U
X XUMHYECKHE OCHOBHBIX
CBOMCTBa OKCHJIOB
OKCHJIOB B
MOJIEKYJISIPHOM U
MOHHOM BUJIE.
11 | Conn 3HaTh CraButh CpaBHUBaTh, dopmynupyer BeicTanBaer Onpenenenne
(60)| xmaccupu- | kmaccupukanuio | ydeOHbIE LETn KJaccu(uIpoBaTh | COOCTBEHHOE COOCTBEHHOE coJIeil Kak
Kaus 1 U XUMHYECKHE 1 0000maTh GakThl | MHEHME U MO3ULMIO | LEIOCTHOE JIEKTPOJIUTOB.
CBOWCTBa B | CBOMCTBaA U SIBJICHUS mupoBo33penue | Knaccuduxka-
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ceete TOJl. | cpenHUx cpeaHUX U COJIEH.
JLp.Ne32, COJICH. XuMHudeckue
33 CBOICTBa
COJIEH.
12 | Conu, 3HaTh CraButh CpaBHuUBaT®, dopmynupyer BeicTanBaer Onpenenenne
(61)| knaccuu- | kIaccupUKAMIO | ydeOHBIE HETH KIaccu(puIUpoBaTh | cOOCTBEHHOE COOCTBEHHOEC coJieil KaK
Kalusi v 1 XUMUYECCKUC 1 00001aTh GAKTBl | MHCHHE U MO3UIMIO | LIEJIOCTHOES AJEKTPOIUTOB
CBOMCTBAa B | CBOMCTBa U SIBJICHUS mupoBoz3penue | Kiaccuguka-
cBeTe CPEIIHUX CPETHUX LU COJICH.
TOMJLp.Ne | coneit. XuMU4ecKue
34, 35 CBOICTBa
COJIEH.

13 | I'enernuec | 3HaTh dopMHpOBaATH dopmupoBaTh CoBepuieHctBoBath | PazBurue ITonsTHE O
(62)| xas cBa3B XUMHUYECKUE yMEHHE YMEHHE NPOBOJIUTh | YMEHHE BHYTpEHHEN TEeHETHYECKOU
MEXIy CBOMCTBa YUUTHIBATH CPaBHEHHE U JIOTOBApUBATHCS U MO3UIIUN CBSI3U U

KJIacCaMH OCHOBHBIX BbIICJICHHBIC KJIaCCU(UKALMIO 0 | IPUXOAMTH K IIKOJIbHUKA HA | TEeHETUYECKUX

HEOpraHu- | KJaccoB yauTeneM 3a/laHHBIM o0IIIeMy pPEIIeHUIO B | YPOBHE psaaax
YECKUX HEOPTaHWYECKUX | OPUEHTHUPHI KpUTEPUSIM; COBMECTHOI MOJIOKUTEIBHO- | METaJJIOB
coeuHe- COCIMHECHHUI, NCHCTBHS B dbopmupoBaTh y NeSITeIbHOCTH, ro OTHOIIECHUS K | U HEMETAILJIOB.
HUIA. orpeeneHue HOBOM Yy4e€OHOM | ydaluxcs pa3BUBaTh YMEHHE IKOJIE, XuMuyeckue
TeHETUYECKOU MaTtepuae B IIPE/ICTABIICHHUE O MIPOTYKTHBHO MMOHUMaHUS CBOICTBA
CBSI3H. COTpY/AHUYECTBE | HOMEHKJIaType paspemiarb HEOOXOJUMOCTH | OCHOBHBIX
Ymersn C yUUTENEM; HEOPraHUYECKHUX KOH(JIMKTHI HA y4EHMUH, KJIaCCOB
COCTaBJIATh IJIaHUPOBATH COCAMHCHUI; OCHOBE y4ueTa BBIPQKCHHOI'O B | HCOpraHu4Jec-
ypaBHEHUS CBOM JICHCTBUSA WHTEPECOB U npeobyajaHuM | KUXCOeIU-
XUMUYECKUX B COOTBETCTBUU MO3UIUI BCEX €T0 yueOHO- HEHUH.
peaxuuii, C IMOCTaBJIIEHHON YYaCTHUKOB MMO3HABATEIIbHBI
XapaKTepU3yIoIK | 3a1a4eil u X MOTHUBOB U
€ XUMHYECKHE YCIIOBHSIMU €€ MPEANOYTEHUN
CBOMCTBa U peanu3almi. COLIMAJIBHOTO
TEHETUYECKYIO croco0a OIeHKH

CBsA3b OCHOBHBIX
KJ1aCCOB

3HAHUI;
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HCOPraHUYCCKUX

COEIMHEHUI
14 | O6o0m1e- Ymersn OnenuBaror Boi6upator VYuureiBator pasHsle | OBnageHue Pemenue 3agau
(63)| Hue n XapaKTepU30BaTh | MPAaBHILHOCTH Hauboee MHEHUS ¥ CTPEMSTCS | HaBBIKAMH JUIsl | U YIPaKHEHHH
CHCTEMATH- | XUMUYECKUE BBITIOJTHEHUS 3¢ (eKTUBHBIE K KOOpIUHAIIIH NPaKTUIECKON 10 JaHHOU
3anus CBOMCTBaA JCHCTBUS HA CIOCOOBI pelIeHUs Pa3IMYHBIX TO3UIHMHI | JeSTEIbHOCTH TeMe.
3HaHUM 10 | OCHOBHBIX YpOBHE 3azad4, B COTPYIHUYECTBE IToaroToBka k
TEeMe KJIaCCOB aJIeKBaTHOU KOHTPOJIUPYIOT U KOHTPOJIbHON
«PacTBOpe- | HEOPraHUYECKUX | PETPOCIEKTHUB- | OIICHUBAIOT pabore.
HUE. BEIIIECTB. HOM OIICHKHU pe3ynbTaT
PactBOpBI. | COCTaBIATE:
CaoiicTBa YpaBHEHUSA
pacTBOpOB | XMMHYECKHX
JNEKTPONU- | PEaKUui,
TOB.» XapaKTepu3yro-
[I1e CBOICTBA
HEOPraHUYeCKUX
BEIIECTB.
15 | KonTpoanr | YMeTh CraBuTh CpaBHUBATH, dopmyupyer BricTanBaet K.p. Ne5
(64) nas MIPUMEHSATD yueOHbIe LIeTTH KJIACCU(PUIIMPOBATh | COOCTBEHHOE coOCTBEHHOE
pa6ora Ne5 | TeopeTHueckue u 1 0000maTh GaKThl | MHEHHE M MTO3UIHIO | I[EJIOCTHOE
10 TeMe MIPAaKTUYECKHE U SIBJICHUS MHUPOBO33PEHUE
«PactBope- | 3VH,
HHE. MOJTy4EHHBIC TIPU
PactBophl. | U3yyeHUU JaHHOU
CsoiicTBa TEMEI, Ha
pacTBOpPOB | KOHTPOJIbHOM
AEKTpONHU- | padoTe.
TOBY.
16 | Kinaccudu- | 3narh OuenunBaroT Bribupatot VYuuteiBatoT pazHeie | OBiajneHue [TonsiTue
(65)| xarms XUMHYECKHE MPABIIBLHOCTh Hauboee MHEHUS ¥ CTPEMSTCS | HaBBIKAMU JJI1 | OKHCIICHUE U
XUMHYec- TTOHSTHSL: BBITIOJTHEHUS s exTrBHBIC K KOOpIUHAIINH MPAKTHYECKON BOCCTaHOBJIE-
KHUX OKHUCITUTEINb U NEHCTBYS Ha CIIOCOOBI peIIeHuUs Pa3IMYHBIX TO3HUIHNA | JESATEIbHOCTH HUE,
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peaxiuii. BOCCTaHOBUTENb, | YPOBHE 3ajad, B COTPYJIHUYECTBE OKHUCIIUTENH U
Okmuc- OKHUCJICHUE U aJICKBaTHOM KOHTPOJIUPYIOT U BOCCTaHOBHTE-
JUTENBHO - | BOCCTAHOBJIEHUE. | PETPOCIIEKUB- OIICHUBAIOT Jm,ompenere-
BOCCTaHOBM | Onpenensith HOM OLIEHKH pe3yabTaT HUE CTETNEHU
TEJbHbBIE CTETEHb OKHCIICHUS
peakIuu. OKHUCJICHUS 3JIEMEHTOB.
JJIEMEHTA B
COCIMHEHHH,
OKUCIIUTENH U
BOCCTaHOBUTEIIH,
TUTl XUMUYECKOU
peaKkIuu 1mo
W3MEHEHUIO
CTETNEeHU
OKHUCJIECHUS
XUMUYECKUX
3JIEMEHTOB.
17 | CgoiicTBa Ymernb Lenenonaranue | @opMupoBaHue Pazpemenue MotuBanus Oxucnuresnb-
(66)| oxcumoB, OTIpE/IETISATh Y IUTAaHUPOBAHKE | MMO3HABATEIILHOM KOH(IIUKTA. Hay4eHUs HO—BOCCTaHO-
OCHOBaHMM, | CTENEHb e VYmpasnenue peaMETy BUTEJIbHBIE
KUCJIOT, OKHCIICHUS MOBEICHUEM XUMHS; peaxIum, Boc-
coJieii B 3JIEMEHTOB B napTHepa pa3BUBaTh CTaHOBJICHHE,
ceere OBP. | coenunenun, YyBCTBO OKHCIICHHE,
OKHUCITUTEIN U TOpJ0CTH 3a BOCCTAHOBU-
BOCCTaHOBMTEIIH, POCCHIICKYIO TEJb,
OKHUCJICHUE U XUMUYECKYIO OKHUCJTUTEIb
BOCCTaHOBJICHUE HayKY;
HPaBCTBEHHO-
ATUYECKOE
OIICHUBaHUE

46




18 | O6o0611IEe- Omnpeneasith O1eHuBaOT Bri6uparot VYuuteiBatoT pazusie | OBiazeHue Oxucnuresb-
(67)| Hue 1 CTENEHb IIPaBUJIbHOCTh HanOoee MHEHUS U CTPEMSTCS | HaBbIKaMU JJI1 | HO—BOCCTaHO-
CHUCTEMAaTU- | OKUCIIECHUS BBITTOJTHEHUS s exTrBHBIC K KOOpAVHAIIU MPaKTUYECKON BUTEIIbHBIE
3anus JJIEMEHTA B NeicTBUS Ha CIOCOOBI PELICHUS Pa3IMYHbIX TO3UIHUHN | JeSTEIbHOCTH peaxiuu, Boc-
3HaHUM N0 | COEUHEHUH, YpOBHE 3azay, B COTPYAHUYECTBE CTaHOBJICHHE,
TeMe«OKHUC | OKUCIIUTENH U aJIeKBaTHOM KOHTPOJIUPYIOT U OKHCJICHHE,
JU-TEJIbHO- | BOCCTAHOBUTENH, | PETPOCIEKUB- OLICHUBAIOT BOCCTAHOBU-
BOCCTaHOBM | THIl XMMUYECKOM | HOM OLIEHKHU pe3yJibrar TEJlb,
TEJIbHBIC peakLuu no OKHUCJIUTEIb
peakuum» MU3MEHEHUIO
CTENIEHU
OKHCJICHUS
XUMHYECKHUX
JJIEMEHTOB.
19 | IlpakTu- Ymernb [IpuaumaroT u CamocTosTenbHO YuureIBarOT pa3Hele | Beipaxkaror CaoiicTBa
(68)| yeckasn o0pamniarecs ¢ COXPAHSIOT CO3/1aI0T aJITOPUTM MHEHUS U CTPEMSTCS | aJleKBaTHOE pacTBOpoOB
padora Ne6 | XMMHUECKON yueOHy103a1auy | AeATeIbHOCTU NPU K KOOpAWHAIUU MIOHUMaHUe 3IEKTPOIUTOB.
Pewenue IIOCYJI0M U IJIAHUPYIOT pelieHny npodiemM Pa3JIMYHBIX NO3ULUN | IPUYUHY yCIIeXa
3KCHepu- 1a60paTOPHBIM CBOM JICHCTBUSA B | pa3IMUHOTO B COTPYAHUYECTBE U Heycrexa
MEHTaJIb- 00OpYyZIOBaHUEM. | COOTBETCTBUU C | XapakTepa yueOHOU
HBIX 3aa4 | Mcnonb3oBath MIOCTaBJIECHHOMN OCHOBHBIX ITOHSITUH. JIESATEIIBHOCTH.
10 TEME [IpUOOpETEHHbIE | 3ajauell u
«CBoONCTBa | 3HAHUS M YMEHHUS, | YCIOBUSIMH €€
PacTBOPOB | IOJYYEHHBIE IPH | PEAM3ALUN.
SJIEKTPOJIH- | U3yUYEHUU TEMBI.
TOB»
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