


Pabouas nporpamma no kypey «Xumus». 8 kiaacc. I'OC 000
IHosicHUTe IbHAA 3aNIUCKA.

Pabouas mporpaMma 1o XUMHH JIJIs OCHOBHOM IIKOJIBI COCTABJICHA Ha
ocHoBe DyHAAMEHTAIBHOTO fJIpa COJEPKaHMsl 00IIero o0pa3oBaHus U
TpeGoBanmii k pe3ynbTaTaM OCHOBHOTO 00111ero 00pa3oBaHUsl, IPEACTABICHHBIX B
®denepanabHbIM IOCY1aPCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OOLIETO
oOpa3oBaHUs BTOPOTO TIOKOJICHUS. B HEeH yUUTHIBAIOTCS OCHOBHBIC UIEH
MOJIO’KEHUS IPOrPpaMMBbI pa3BUTHS U OPMUPOBAHUS YHUBEPCATIBHBIX YIEOHBIX
JNEUCTBUM JIsl OCHOBHOT'O 00IEro 00pa3oBaHus

XuMus, KaKk OfHa U3 OCHOBOIIOJIATAIONIMX 001acTel eCTECTBO3HAHMUA,
SIBJIIETCS. HEOTHEMIIEMOM YacThI0 00pa30BaHUs IKOJILHUKOB. KaXkblil uenoBek
KUBET B MUPE BEUIECTB, IO3TOMY OH JIOJDKEH UMETh OCHOBBI (PyHJaMEHTAIbHBIX
3HaHUU N0 XUMHH (XMMHUYECKas CHMBOJIMKA, XUMUYECKHE MTOHATHS, (DAKTHI,
OCHOBHBIE 3aKOHBI 1 TEOPUH ), TO3BOJISIFOIIME BHIPA0OTATh MIPEICTABICHUS O
COCTaB€ BEUIECTB, UX CTPOCHUH, IPEBPAIICHUAX, IPAKTUIECKOM HCIIOJIb30BAHUH, a
Tak)Ke 00 OMAaCHOCTU, KOTOPYIO OHU MOTYT IPEJCTABIIATb.

N3y4das Xumu1o, ydyaliyecs y3HatoT O MaTepUajJIbHOM €MHCTBE BCEX
BEILECTB OKPY’KAIOIIEr0 MUPA, 00YCIOBIEHHOCTH CBOMCTB BELIECTB UX COCTABOM
U CTPOEHHUEM, TO3HABAEMOCTHU U MIPEICKA3yEMOCTH XUMUYECKHX SIBJIICHUU.
M3yyeHue CBOMCTB BELIECTB U UX MPEBPALIEHUIN CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHU, & TpaKTU4YecKas padoTa ¢ BemecTBaMu (J1adopaToOpHbIE
OTBITHI) — TPYAOJIIOOHIO, aKKYpaTHOCTH U coOpanHocT. Ha npumepe xumuu
y4aluecs Moiay4yaroT MPEeACTABICHHS O METOAaX MO3HAHUSA, XapaKTEPHbIX JIJIs
€CTECTBEHHBIX HayK (SKCIIEPUMEHTAILHOM U TEOPETUUECKOM).

PabGouasi nporpamma y4e0HOro Kypca no XuMum Juist 8 kjiacca
pa3pabotana Ha ocHoBe ®PI'OC BTOpPOro nokoJieHus, Ha 6a3e NPOrpaMMel
OCHOBHOT'0 00111eT0 00pa3oBaHus 0 XUMUHU (0a30BbIi YPOBEHB) U aBTOPCKOii
nporpammbl O.C. I'aépuensina, A.B. Kynuosoii [IporpaMma ocHOBHOT0 00111€r0
oOpa3oBanus no xumuu. 8-9 kiaaccel. M: JIpoda, 2015 r.

JlaHHast mporpaMMa KOHKPETH3UPYET CoJepKaHUe CTaHAapTa, 1aéT
pacnpeneneHue yueOHbIX YacoB MO pa3/enaM Kypca, NOCIe10BaTENbHOCTh
U3YYCHHUS TEM M Pa3JIENIOB C YYETOM MeKIMpPEAMETHBIX H MPeIMeTHBIX CBs3eid,
JIOTUKY y4€OHOT0 mpoliecca, BO3PACTHBIX OCOOEHHOCTEN yJaIiuxcs

IIporpamma paccuutrana Ha 68 yacoB (2 yaca B HEJIEJIO0), B TOM YUCJIE HA
KOHTPOJIbHBIE pabOThI- 64ACOB, MPAKTUYECKUE PAOOTHI 5 4acoB

Coaep:xaHue NporpaMMbl HANMPABJIEHO HA OCBOCHHE YYalllUMKCS 3HAHUM,
YMEHHH U HaBBIKOB Ha 0a30BOM YpOBHE, UTO COOTBETCTBYeT OOpa3oBaTenbHOM
IporpaMMme IMIKOJIbI.
enu n3ydyeHns XuMuu B § Kiacce:

* OCBOEHMe BaXHEUIINX 3HAHUM 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMHH,
XHMHUYECKON CHMBOJIMKE;

* OBJIA/IeHME YMCHUSIMU HA0III01aTh XUMUYECKUE SBJICHUS, TPOBOIUTH
XUMHUYECKUHN IKCIIEPUMEHT, IPOU3BOJIUTH PACUE€Thl HA OCHOBE XUMUYECKHUX
(dbopMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEaAKIU;

* Pa3BUTHE I1I03HABATCIIbHBIX NMHTCPCCOB MU MHTCIIJIICKTYaJIbHBIX CITOCOOHOCTEH B
MpouecCCce MPOBCACHNA XUMHUYCCKOI'O 9KCIICPUMEHTA, CAMOCTOATCIIBHOI'O



HpI/IO6peTeHI/I}I 3HAHUM B COOTBETCTBUHU C BO3HHKAOMINMH KNU3HCHHbBIMHA
HOTpC6HOCTHMI/I;

* BOCIMTAHUEC OTHOIICHUA K XMUMHHU KaK K OJHOMY M3 Q)YHIIaMeHTaJILHBIX
KOMITIOHCHTOB €CCTCCTBO3HAHHUA U 3JICMCHTY O6H1€‘ICHOBC‘I€CKOﬁ KYJIbTYPHI;

* IpUMEeHeHMe TIOJTyYCHHbIX 3HAaHUW U YMEHU 1J1s1 6€3011aCHOT0 MUCIOJIb30BaHUs
BEIIIECTB U MAaTE€PUAJIOB B OBITY, CEILCKOM XO3sIIICTBE U HA TIPOU3BOJICTBE,
pelIeHns MPAaKTUYECKUX 3a7a4 B TOBCETHEBHOM JKU3HU, IPEYTPEKICHUS
SBJICHU, HAHOCSIIINX BPEJl 30POBBIO YETIOBEKA U OKPYIKAIOIIEH Cpee.

3apaum:

1.ChopmupoBaTh 3HaHNUE OCHOBHBIX IMOHATUN U 3aKOHOB XUMUU;
2.BocnuThIBaTh OOIIEYETOBEYECKYIO KYIbTYPY;

3. Yuute HaOMI0aTh, IPUMEHATH MOTYYEHHbIC 3HAHUS HA MPAKTUKE.

JIMYHOCTHBIMM pPe3yJIbTaTAMHU U3YUCHUS NIPEIMETa « XUMUI» B 8 Kjacce
SBIIAIOTCA CJIEAYIOIIUE YMEHHUS:

0CO3HABATH CJIMHCTBO U LIEJIOCTHOCTh OKPYKAKOIIETO MUPA, BO3MOXHOCTH
€ro M03HaBAaEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUN HAYKH;

MOCTeNEeHHO BHICTPANBATh COOCTBEHHOE I[€JI0OCTHOE MUPOBO33PCHHE:!
0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHHUIO, B TOM UKCJIC U B
paMKax caMOCTOSITEIIbHOM JESITEIIbHOCTH BHE IIKOJIbI,

OllEHUBATh KU3HCHHBIC CUTYyaIlMH ¢ TOYKH 3pEHUS Oe30MmacHoro obpasa
JKM3HU U COXPAHEHUS 3J0POBbS;

OLIEHUBATH SKOJOTUYECKHUN PUCK B3aMMOOTHOIIIEHUH YEJIOBEKA Y MIPUPOIBI.

¢dopmMupoBaATH KOJIOTUYECKOE MBIIJICHUE: YMEHUE OLIEHUBATH CBOIO
JESATEIIbHOCTh U MOCTYIKHU JPYTUX JIFOJAEH C TOYKHU 3PEHUS] COXPAHEHUS
OKpY’KaroIIel CpeIbl - TapaHTa KU3HHU U OJIaroTmoJIydus JTro/Iel Ha 3eMIle.

MeranpeaMeTHbIMH pPe3yJIbTaTaMH U3yUEHUS Kypca « XUMUS» SBISIETCS
(dbopmHpoBaHrE YHUBEPCAIbHBIX YUeOHbIX AeicTBuil (YVY /).

Pecynamuenvie YY/I:
CaMOCTOATENILHO OOHAPYKUBATh U (POPMYIIMPOBATH YUEOHYIO IPOOIIEMY,
OTIPEETISATH 1IeNIb yUeOHOU AeSITENbHOCTH;

BEPCHUU PEIICHUS MPOOJIEMbI, 0CO3HABaTh KOHEYHBIN Pe3yJIbTaT, BHIOMPATh
Y3 IPEJIOKEHHBIX U UCKATh CAMOCTOSITEINBHO CPEJICTBA JOCTUKECHUS LIENH;
COCTABJISITh (MHIWBUIYAIBHO WJIU B TPYIIIE) IUIAH PEIICHUS POOIEMBI;

paboTas 10 TUTaHy, CBEPSATh CBOM JICUCTBUS C IIENBIO U, TIPU
HEO0OXOMMOCTH, UCTIPABJIATH OIIMOKHA CaM BBIJIBUTATh CAMOCTOSTEIHLHO;

B JMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEIbHO BhIpaOOTaHHbBIE
Kputepun oueHku. llIkonbHeIE:

oOHapyx)uBaeT U GopMyJIHUPYET yUeOHYIO0 MPOoOIeMy MO PyKOBOJICTBOM
YUUTEIS.



CTaBHUT LCJIb ACATCIIPHOCTH HA OCHOBC MOCTaBJICHHOM HpO6HCMBI n
npeajraract HECKOJIbKO CIT0cO0O0B e¢ JOCTHIKCHHSI.

CaMOCTOSTEIIEHO aHAIM3UPYET YCIIOBHUS TOCTUKCHHUS 11EJIM Ha OCHOBE y4éTa
BBIJICTICHHBIX YYUTEIEM OPUCHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae.
IUTAHUPYET PECYPCHI IS JOCTHIKCHUS LIEIIH
HasbiBaeT TpyIHOCTH, C KOTOPBIMH CTOJIKHYJICS TPH PEIICHUH 3a]1a4H, 1
npeJIaraeT MMyTH WX IPEoI0JICHHs/ H30eraHus B JTabHEHIIeH AeSITeIbHOCTH.
BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS

CaMOCTOSATEIPHO CTAaBUTh HOBBIC YUCOHBIC [ICTH U 3aJIa4H.

CaMOCTOSATEIBHO CTPOUTH JKU3HCHHBIC IIJIaHBI BO BPEMEHHOM MTEPCIICKTHRE.

IIPH IJIAHUPOBAHUH JTIOCTIOKEHUS TICJIel CAMOCTOSTEIIBHO B aJICKBATHO YYUTHIBATH
YCIIOBUS M CPECTBA UX JIOCTHIKCHUS.

BriaensaTs anbTepHaTHBHBIC CIIOCOOBI TIOCTHKEHUS 1S U BHIOUPATh
HauOoJee 3¢ HEeKTUBHBIN CrIOCco0.

AJICKBAaTHO OIEHUBATh CBOU BO3MOKHOCTH JTOCTIKEHUS TSN
OTpeNeNEHHON CII0KHOCTH B Pa3IMIHBIX chepax caMOCTOSTEIBHOMN NeATeIbHOCTH.

Ho3nasamenwvnwvie YY/I:

AHAJIM3UPOBATH, CPABHUBATh, KIIACCU(PUIUPOBATH K 00001IaTh (PaKTHI U
SIBJICHUSI. BBISIBIISITS MPUYUHBI B CIICACTBUS MTPOCTHIX SIBICHHM.

OCYIIECTBJIATH CPAaBHEHHUE, KIIACCU(DUKAIINIO, CAMOCTOSITEIbHO BHIOMpAsT
OCHOBAHMSI 1 KPUTEPHUU ISl YKa3aHHBIX JJOTUYECKUX OTIEepallnii;

CTPOMTH JIOTUYECKOE PACCYKACHUE, BKIIOUYAIOIIEE YCTAHOBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3EH.

€03/1aBaTh CXEMAaTUYECKUE MOJIEIH C BBIJICIICHHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBHEKTA.

COCTABJISITh TE3UCHI, PA3JINYHBIC BUJIBI TUTAHOB (ITPOCTHIX, CJOKHBIX H T.I1.).

npeodpa3oBbIBaThL HHGOPMAIIMIO U3 OJHOTO BHUJIA B IPYTOi (TabIuIly
B TEKCT U TIp.).

yMeThb OTIpe/eaTh BO3MOKHBIC HCTOYHUKH HEOOXOIUMBIX CBEICHUH,
MIPOU3BONTH MOMCK HH(POPMAIINH, aHATTU3UPOBAThH U OIICHUBATH €&
JIOCTOBEPHOCTH. [1IKOIBHBIE:

OCYIICCTBIISCT PACIIMPEHHBINA MOUCK HH(POPMAITUU C UCTIOJIb30BAaHUEM
pecypcoB 6ubmmotek u uTepHeTa.

CUHMTBIBACT MH(POPMAITHIO, TPEACTABICHHYIO C UCIIOIH30BAHUEM PaHEe
HEW3BECTHBIX 3HAKOB (CMMBOJIOB) TP HATMYMHU UCTOYHUKA, COJACPIKAIIETO UX
TOJIKOBaHUE.

Co3zaet MO/IENI U CXEMBI JUIsI pEIIeHUs 3a/1a4.

[lepeBoaAMT CIOXKHYIO 1O COCTaBYy MH(OpMaIHIO U3 TpadhUIeCcKOro Uiu
CUMBOJIBHOTO TIPEICTABJICHUS B TEKCT M HA00OPOT.

YcraHaBIMBaeT B3aUMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH,
IPOIIECCOB. YYaCTBYET B MPOCKTHO- UCCIIEAOBATEIBCKOMN NEATETHHOCTH.

MPOBOJUT HAOJIIOICHUE U SKCIIEPUMEHT IO/ PyKOBOACTBOM YUUTES.

OCYILIECTBIISIET BEIOOP Hanbosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBU;

JIAET OIpPECIICHUE MOHATUSM.

yCTaHaBIMBAET MIPUYUHHO-CJICICTBEHHBIC CBSI3U.



0000111aeT MOHSATUS — OCYIIECTBIISET JOTHISCKYIO OTIEPAIHIO TIEPEeX0/1a OT
BUJIOBBIX MTPU3HAKOB K POJJOBOMY MOHSITHUIO, OT MOHATUS C MEHBIIUM 00bEMOM K
MIOHATHIO C OOJIBIINM 00BEMOM;
OCYUIECTBIISIET CPaBHEHHE, CEPUALIMIO U KIIACCU(PUKALINIO, CAMOCTOSI TEIBHO
BBIOMpAst OCHOBAHUS U KPUTEPUH JIJISl YKA3aHHBIX JIOTHUYECKUX OIepaluil.

CTPOUTH KJIaCCU(PHUKAIIMIO HA OCHOBE JMXOTOMHUYECKOTO JieJieHus (Ha OCHOBE
OTpUIIAHUSA)

CTPOUTH JIOTHIECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBIICHNE
MIPUYUHHO-CJICICTBEHHBIX CBS3EH;

OOBSCHSIET SIBIICHHSI, IPOIIECCHI, CBSI3U M OTHOIICHUS, BBISIBJISIEMBIC B XOJIC
UCCJICIOBAHMS;

3HAET OCHOBBI YCBAMBAIOIIETO YTCHUS

yMEET CTPYKTYPUPOBATH TEKCTHI (BBIIEISET TJIABHOE U BTOPOCTEIIEHHOE,
TJIABHYIO UJICIO TEKCTA, BRICTPAUBAET MOCIIEI0BATEILHOCTh ONMMCHIBAEMBIX
COOBITHI)

3HAeT OCHOBBI 03HAKOMUTEIBHOTO YTCHUS;
MOCJIETIOBATEILHOCTh OMUCHIBAEMBIX COOBITHA)

- CTaBUTh MPOOJIEMY, apTyMEHTUPOBATH €€ aKTYaTbHOCTb.

-CaMOCTOSTEIHLHO MPOBOJINTH UCCIICOBAHNE HA OCHOBE TPUMEHEHUS
METO/I0B HAOIIOJICHUS U DKCIICPUMECHTA;

KommynukaTuBubie YV /I

CaMOocCTOsATENBHO OPTraHU30BbIBATh YU€OHOE B3aMMOICUCTBHE B IPYIIIIE
(ompenenaTh 00IIHe LeH, PacTIPeACISITh POJIH, JOTOBAPUBATHCS IPYT C IPYTrOM U
T.1.).11IKONIbHBIE:

cOOJIFOJaET HOPMBI IMYOJIMYHOM PEUYU U PETJIAMEHT B MOHOJIOTE U JUCKYCCHH.

MOJIB3YETCSI aJICKBATHBIMU PEUEBBIMU KIIUIIIE B MOHOJIOTE (ITyOIUYHOM
BBICTYIUICHUH ), TUAJIOTE, JTUCKYCCHUHU.

dbopmynupyeT coOOCTBEHHOE MHEHHE U TTO3UIINIO0, APTYMEHTHPYET HX.

KOOPJIMHUPYET CBOIO MO3UITUIO C TIO3UIIUSIMHU MAPTHEPOB B COTPYTHUYECTBE
P BBIPAOOTKE OOIIETO.

YCTaHABJIMBAET U CPABHUBAET PA3HbIC TOUKU 3PEHUS, TIPEXKIIC YEM
MPUHUMATh PEIICHUS U JeIaTh BHIOOP.

CIIOPUT ¥ OTCTAaWBACT CBOIO TIO3UITUIO HE BPaXKICOHBIM IS ONIIIOHCHTOB
o0Opazom.

OCYIICCTBIISCT B3aMMHBIA KOHTPOJIb U OKa3bIBACT B COTPYTHUYECTBE
HEO0OXOIMMYIO B3aMOTIOMOIIIb.

OpPraHU30BBIBACT U TUTAHUPYET YICOHOE COTPYIHUICCTBO C YUUTEIIEM U
CBEPCTHUKAMM; OTIPEACIIATH 11eTH U QYHKIIUN YIaCTHUKOB, CTIOCOOBI
B3aMMO/ICHCTBUS; INIAHUPOBATH OOIIHE CIIOCOOBI PaOOTHI;.

yMmeeT paboTaTh B TPyMIE — YCTaHABJIMBACT pab0dne OTHOIICHHUS,
3¢ (HEKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOTYKTHBHOM KOOTIEPAIUH;
WHTETPUPYETCSI B TPYIITY CBEPCTHUKOB U CTPOUT MPOTYKTUBHOE B3aUMOCHCTBHE
CO CBEPCTHHUKAMU M B3POCIIBIMHU.

VYHUTHIBATh PA3HBIC MHEHUS U HHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

BhinyCKHUK MOJYYUT BO3MOKHOCTH HAYUYMTHCSH:
- MPOAYKTUBHO pa3peniaTh KOHMIUKTH HA OCHOBE y4€Ta UHTEPECOB U
MO3ULIMNA BCEX YUYACTHUKOB, MIOMCKA U OLEHKH aJIbTEPHATUBHBIX CIIOCOO0B



paspenieHus: KOH(MINKTOB; JOTOBAPUBATHCS U MTPUXOIUTH K 00IIIEMY PEIIEHHUIO B
COBMECTHOM JIEATETHPHOCTH, B TOM YHCJI€ B CUTYalluHl CTOJKHOBEHHUSI HHTEPECOB;

- Opath Ha ceOs MHUITMATUBY B OpTraHU3aI[UH COBMECTHOTO JICHCTBUS
(menoBoe JUAEPCTBO);

-BJIAJICTh MOHOJIOTUYECKON U JUATIOTUYECKON (popmMamMu pedu B
COOTBETCTBHH C TPAMMAaTHIECKIMH U CHHTAKCHICCKUMH HOPMAaMH POJTHOTO SI3BIKA;

-CIIeZIOBATh MOPATbHO-3THYECKUM U TICUXOJIOTHYECKUM TTPUHITUITAM
OOIIEHUS U COTPYTHIYECTBA HA OCHOBE YBOKHUTEIBHOTO OTHOIIEHUS K MapTHEPaM,
BHUMAaHWS K JUYHOCTHU JAPYTOT0, aJICKBATHOTO MEKIUIHOCTHOTO BOCIIPHSATHS,
TOTOBHOCTH aJICKBaTHO pearupoBaTh Ha HYXIbI IPYTHX, B YACTHOCTH OKA3bIBATh
MTOMOIIb ¥ YMOIIMOHATHLHYIO TIOIEPIKKY MapTHEPAM B TIPOIIECCE TOCTHKCHHUS
0OIIIeH 1€ COBMECTHOM AEATEIBHOCTH;

IIpeaMeTHBIMHU pe3yJibTaTaAMM U3YUYCHHSI PEMETA SBIISIOTCS CIICTYIOIIHC
YMEHUSL:
OCO3HAHME POJIH BEIIECTB:

- OTIPE/ICNIATH POJIb PA3TUYHBIX BEIIECTB B IPUPOE U TEXHUKE;

- OOBSCHSATD POJIb BELIECTB B UX KPYTrOBOPOTE.
PacCMOTPEHUE XUMUYECKUX TIPOIIECCOB:

- IPUBOJUTH IPUMEPHI XUMUUECKUX MPOIIECCOB B IPUPO/IC;

- HAXOJUTh YEPThI, CBUIECTEIHCTBYIOIINE 00 OOIIUX MPU3HAKAX XUMHYECKUX
MIPOIIECCOB U UX PA3INUHUSIX.
WCITOJIb30BAaHNE XUMHUYECCKUX 3HAHUU B OBITY:

- OOBACHATH 3HAUCHUE BEIIECCTB B )KU3HU M XO3SMCTBE YETTOBEKA.
OOBSCHATH MHP C TOUKH 3PCHHS XUMHH:

— TIEPEUNCTIATh OTINYUTEIIBHBIC CBOHCTBA XUMUYCCKUX BEITICCTB;

— pa3nMYaTh OCHOBHBIC XUMUYECKHE MTPOIIECCHI;

- OTIPE/ICNIATh OCHOBHBIEC KJIACChl HEOPTAHUYECKUX BEIECTB;

- IOHUMATh CMBICT XUMUUYECKUX TEPMUHOB.
OBJIaJICHWE OCHOBAMHU METOJIOB MTO3HAHUS, XapaKTEPHBIX JIJI €CTECTBEHHBIX HAYK:

- XapaKTepU30BaTh METOAbl XUMUYECKON HAYKH (HAaOJI0/IeHNE, CpPaBHEHHE,
HKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B MIO3HAHUM TIPUPO/IBI;

- MPOBOAUTH XUMUYECKHE OMBITHI U IKCIIEPUMEHTHI U OOBSICHATH X
pE3YJIbTATHI.
YMEHUE OIICHUBATH MOBEACHHUE YEJIOBEKA C TOUYKH 3PCHUS XHMHYCCKOM
0€30MacHOCTH 10 OTHOIIICHUIO K YEJIOBEKY M IMPUPO/IC:

- HCTIOJIb30BaTh 3HAHUS XMMHH MPU COOJTIOICHUH TTPABUJT UCTIOJIb30BAHUS
OBITOBBIX XMMHUYECCKUX TIPEIIapaTOB;

- pa3nuyaTh OMacHbIC U OE30TaCHBIC BEIIECTBA.



Pabouas mporpaMmMa mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0/1A.
DTO AOCTUTAETCS IyTEM BBIUICHEHUS AUIAKTUYECKON €IMHULIBI — XUMUYECKOTO
AJIEMEHTA - U JaJIbHEHIIIEM YCIOKHEHUHU U PACIIMPEHUU €€: 3/IeCh TAKOBBIMU
BBICTYNAIOT ()OPMBI CYIIIECTBOBAHHUS (CBOOOIHBIE ATOMBI, IPOCTHIE U CIIOKHbBIE
BellecTBa). B mporpamme yuuThIBaeTCs peasin3aius MeKIpeIMeTHbIX CBSI3ei ¢
KypcoM ¢uszuku (7 kinacc) u 6uosoruu (6-7 Kjaacchl), Tae JaeTcs 3HAKOMCTBO C
CTpPOEHHEM aToMa, XUMUUYECKOW OpraHU3aIueil KJISTKH U IpolieccaMu 0OMeHa
BEIIIECTB.

OcHoBHO# (opMoOii OpraHu3anuu y4eOHOro mpouecca sBIsIeTCA KIACCHO-
ypodHasi cuctemMa. B kauecTBe JOTOTHUTENBHBIX (hOPM OpTaHU3aITUU
00pa30BaTENBHOTO MPOIIECCa UCTIOIB3YETCS CUCTEMA KOHCYIbTallMOHHON
TIO/IJICPYKKH, MHANBUAYATBHBIX 3aHATHH, CAMOCTOATENbHAS paboTa yJanuxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHMA.

[Tpeob6manaromieit GopMoit KOHTPOIIS BHICTYHAIOT MMChMEHHBIH
(camocTosITeIbHBIE U KOHTPOJIbHBIE PA0OTHI) U YCTHBIN OMpOoC (coOece0BaHUE),
TECTUPOBAHHUE.

Conep:kaHue nporpamMmabi.



Beenenne IlepBoHayajbHble XUMHUYECKUE TOHATHS
(8 uac)

[Ipeamet xumun, MeTopl TO3HAHUS B XUMUU: HAOIIOJCHUE, SKCIIEPUMEHT,
MojenMpoBaHue. MICTOUHMKH XUMUYecKor nH(pOpMaIiK, €€ MoTydeHue, aHalu3 U
MPEACTABIICHUE €T0 PE3YJIHTATOB.

[ToHsiTHE O XUMUYECKOM BJIEMEHTE U (POPMaX €ro CyIeCTBOBAHMUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIeCTBa

[IpeBpamienus BeniecTB. OTINYNE XUMUYECKUX PEAKINHN OT (QHU3HUUECKUX
sBiieHnA.  Poab XuMuM B ku3HU YenoBeka. Xemodmims u xemopoOous.

Kpatkue cBegeHus: U3 MCTOpUM BOZHUKHOBEHUS U pa3BUTUsA XuMud. [lepuon
anxumuu. [lonstue o punocopckom kamue. Xumus B X VI B. Pazputue xumun Ha
Pycu. Poib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMUYECKOU HAYKH - pabOThI
M. B. Jlomonocosa, A. M. bytneposa, /I. 1. Menneneesa.

XUMHYECKAs] CAMBOJIMKA. 3HAKU XUMHUYECKHUX JIEMEHTOB M IPOUCXOKICHUE
WX Ha3BaHUW. XuMuueckue Gopmyiibl. MHAEKCH 1 KO3()PUIUEHTHI.
OTHOCHUTENBbHBIE aTOMHAsI K MOJIEKYJIIpHAsi Macchl. Pacuer MaccoBoil 1011
XUMHUYECKOTO 3JIEMEHTa 10 (GopMyJie BEIIECTRA.

[Tepnoanueckas cucrema xumuueckux 31neMeHToB /. 1. Meneneesa, ee
CTPYKTypa: MaJible U OOJIbIIKE MePUO/Ibl, TPYIIBI U TOATPYIIHI (TJaBHAS U
noboyHas). [leproanueckas cucTemMa Kak ClpaBOYHOE MOCOOUE ISl TIOTyUCHUS
CBEJICHUI O XUMHUYECKUX IJIEMEHTaX.

Pacuernble 3a1aumn.

1. HaxoxaeHrne OTHOCUTENBbHOW MOJIEKYJISIPHOM MacChl BEMIECTBA IO €ro
XUMUYECKOU dopmyire.

2. BplunciieHue MacCOBOM JI0JIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE IO €70
dbopmyie.

JlemoHcTpanum.

1.Mogenu ( mapoctepkHeBble U CTroapta bpurie0da) pazauuHbIX MPOCTHIX U
CJI0>KHBIX BELIECTB.

2. Konnekiys CTeKISTHHOM XUMUYECKOM TTOCY/IbI.

3.Komnekius MmaTepralioB M U3/eJ I Ha OCHOBE aJTIOMUHMSL.

4. BzauMojencTBue MpaMopa ¢ KUCIOTON U TOMYTHEHUE U3BECTKOBOM BOJIBI.
JlaGopaTopHble ONbITHI.

1.CpaBHEHHME CBOMCTB TBEPABIX KPUCTALTMYECKUX BEIIECTB U PACTBOPOB.
2.CpaHeHue CKOPOCTH UCTIAPEHUS BOJIbI, OJICKOJIOHA U 3THJIOBOTO CIIUPTA C
(buIbTpOBAILHON OyMaru..

IIpakTnuyeckas padora Ne 1

"[IpaBuiia TeXHUKH O€30MaCHOCTHU MPU padOTEe B XUMHUUECKOM KaOMHETE.
JlaGopatopHoe o6opynoBaHue U oOpallleHue ¢ HUM."

Tema 1. AToMBI XUMHYECKHX 3JIEMEHTOB (9 y)



AToMBI Kak (popma CyIeCTBOBaHMS XUMHUECKHUX d71eMeHTOB. OCHOBHBIC
CBEJICHHS O CTPOEHUHU aTOMOB. /[0Ka3aTenbCcTBa CIOKHOCTHA CTPOEHUS AaTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mozienb CTpOSHHUS aToMa.

CocTtaB aTOMHBIX si1ep: POTOHBI K HEUTPOHBI. OTHOCUTENbHASI ATOMHAs
Macca. B3auMOoCBs3b MOHATHI «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI aTOMHAs
Maccay.

N3menenue yuciia mpoTOHOB B SIJpE aToMa - 00pa30BaHUE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

N3MeHeHue uncia HEMTPOHOB B siApe aToMa - 00pa30BaHUE U30TOIOB.
CoBpeMeHHOE ONpeIeNICHUE MOHITUS «XUMUYECKUH 351eMeHT». M30Tomnbl Kak
Pa3sHOBUJHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnexkTpoHsl. CTPOEHHUE 3JIEKTPOHHBIX YPOBHENH aTOMOB XUMHYECKHUX
AJIEMEHTOB MAJIBIX MEPUOIOB niepuoanueckon cucteMsl [. . Menaeneena.
[ToHsiTHE O 3aBEPIIEHHOM U HE3aBEPIIIEHHOM AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM
YpOBHE).

[Tepuonnueckas cucrema xumuuyeckux 3ineMeHToB . . MenneneeBa u
CTpOEHHE aTOMOB: (PU3MUECKHUI CMBICIT TIOPSIKOBOIO HOMEpPA dJIEMEHTa, HoMepa
IPYIIIbI, HOMEpa NEPUOA.

N3MeHeHne ynca 3JIeKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa
XUMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATEIHLHBIX HOHOB.
Nonbl, oOpa3oBaHHbIE aTOMaMU METAJJIOB U HEMETaLIOB. [[puunHbI U3MEHEHUS
METAJTHYECKUX U HEMETAUIMUYECKUX CBOMCTB B IIEPUOAaX U rpymnmax.

O6pazoBanue OuHapHbIX coequHennil. [lonstue 006 HoHHOM cBsI3U. CXeMbl
o0pa3oBaHusI HOHHOU CBSI3H.

B3anmoneiicTBrEe aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIIIOB MEXTY
co00i1 - 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI IPOCThIX BelecTB. KoBaeHTHas
HETOJISIPHAs XUMHUUYECKas CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYJIBI.

B3anmoneiicTBrEe aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIIIOB MEXKIY
co0oi1 - 0Opa3oBaHNe OMHAPHBIX COSAMHEHUI HEMETAILIOB.
DNIeKTpoOoTpHUIIATEILHOCTD. [IoHATHE O KOBaJICHTHOM MOJIsipHOU CcBsA3U. [ToHsATHE O
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pPa30BbIBATh KOBAJICHTHBIE XUMHUUYECKHE
cBs3u. CocTaBieHue GopMys1 OMHAPHBIX COCTMHEHHM 110 BaJICHTHOCTH.

B3anmoeiicTBHEe aTOMOB XUMHUUYECKUX JIEMEHTOB-METAIIIOB MEKTy COOOM -
o0pazoBaHre METATMYECKUX KpucTauioB. [[oHsITHE 0 METAINIMUECKOM CBS3HU.
JemoHcTpamuu. Moiei aTOMOB XUMHYECKUX d1eMeHTOB. [lepuoanyeckas
cucTeMa XuMu4deckux 3yeMeHToB [I. . MeHnpaeneena.

JlaGopaTopHbIe ONbITHI.

3.MogenupoBaHue NPUHIMNA ACHCTBUN CKOHUPYIOLIET0O MUKPOCKOIIA.
4 VzrotoBnenne Mojieneid OMHApHBIX COSTUHEHUH.

5. O3HaKOMJIEHUE C KOJUIEKIIMSIMU METAILJIOB

Tema 2. IIpocTbie BemecTBa (7 u)

[TomoxeHne METaIUIOB U HEMETAJVIOB B MIEPUOJAUYECKON CUCTEME
xuMmudeckux aneMeHToB 1. 1. Menneneesa. BaxkHelme npocTbie BEIIECTBA -



METaJUTbL: )KeJIe30, aTFOMUHNN, KAJIBIIWA, MarHui, HATpui, kKamui. O0mme
dbu3nUecKue CBOCTBAa METAIOB.

Bakneiiiive mpocTbie BEIIECTBA - HEMETAILJIbl, 00pa30BaHHbIC AaTOMaMHU
KHCIIOpOJia, BOJIOPOJa, a30Ta, cephl, hochopa, yriepoaa. MosieKybl MPOCTHIX
BEILIECTB-HEMETAIJIOB: BOJOPO/Ia, KUCIOPOAa, a30Ta, TAJIOT€HOB.

OTHOCUTENBbHAS MOJIEKYJISIpHAS Macca.

CnocoOHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB K 00Pa30BAHUIO HECKOIBKUX
MPOCTHIX BEIIECTB - AJUIOTPONHUS. AJUIOTPONHBIE MOJIUPUKAIIMU KUCIOPOa,
dbocdopa u onoBa. MeTammnueckne 1 HEMETAJUTHIECKUE CBOMCTBA TIPOCTHIX
BeliecTB. OTHOCUTENBLHOCTD JIEJICHUS MPOCTHIX BEIIECTB HA METAJLIBI U
HEMETaJLIbI.

Yucno ABoranpo. KonuuecTBo BemecrBa. Moabs. MonsipHas macca.
MoutsipHbIil 00BEM Ta3000pa3HbIX BemlecTB. KpaTHble e TMHUIBI KOJTMYECTBA
BEILIECTBA — MHJUIUMOJIb U KWJIOMOJIb, MUJUIMMOJISIPHAs. U KAJIOMOJISIpHAs
MaccChl BEIIECTBA, MIJLTUMOJISIPHBIN U KUJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX
BEILIECTB.

PacdeTsl ¢ nCMOAB30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs
Maccay, «MOJISIPHBIA 00bEM ra30B», «IIOCTOSTHHAST ABOTaIpO».

PacuerHble 3agaun.

1. Beruucienue MoJsipHOM MacChl BEMIECTB MO XUMUUECKUM (GOpMyIIaMm.

2. PacueTsl ¢ UCITOIB30BAHUEM MOHITUNA «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS
Macca, «MOJISIPHBIM 00BEM ra30B», «IIOCTOSTHHAS ABOTAIPOY.

Jemoncrpanumn. [losryyenue o30Ha. O0pa3ubl 0€J10ro0 U ceporo 0J10Ba, 06€J10ro
U KpacHoro ¢gocdopa HekoTopsie METAIUIBI 1 HEMETAIUIBI KOJTUYECTBOM
BemiecTBa 1 MoJib. Mojiens MOIsIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHble ONbITHI.

6. O3HaKOMJIEHUE C KOJUIEKIIUSIMUA HEMETAIIIOB.

7. O3HaKOMJIEHUE C KOJUIEKIIUSIMA OKCUOB.

Tema 3 . CoequHeHUsI XUMHYECKHX 3JIeMeHTOB (14uacoe)

Crenenp okuciieHns. CpaBHEHUE CTETICHU OKUCIICHHS M BAJICHTHOCTH.
Omnpenenenre CTENEHU OKUCIICHUS DJIEMEHTOB 10 XUMHUYECKOU (hopmyIie
coenunenus. CocraBienne Gopmys OMHAPHBIX COCTMHEHUMN, 00U crtoco0 ux
Ha3bIBaHUS.

bunapHbie COeTMHEHUS METAIIJIOB U HEMETAIIJIOB: OKCHJIBI, XJIOPHU/IBI,
cynbdunb u 1p. CoctaBieHue ux Gopmyi.
bunapHbie coeTMHEHNs HEMETAIIIOB: OKCHJIBI, JICTYYHE BOJIOPOIHBIC COSTUHEHUS,
ux cocraB. [IpeacTaBuTeNM OKCHIOB: BOJIA, YIVICKUCIIBINA a3 U HETAIlICHAsI H3BECTh.
[IpencraBuTenn JETyYUX BOJOPOIHBIX COSAMHEHHUI: XJIOPOBOAOPOI U aMMHAK.

OcHoBaHUs, X COCTaB U Ha3BaHUA. PacCTBOPMMOCTh OCHOBAHUH B BOJIC.
Tabnuia pacTBOPUMOCTH THAPOKCUAOB U CoJiei B Boje. [IpeacraBurenu menouei:
THIPOKCUIBI HATPUS, Kaus U Kablns. [IoHATHE 0 KAYeCTBEHHBIX PEAKITUSX.
Nuaukaropsl. I3MeHEHHE OKPACKU MHANKATOPOB B MIEJIOYHOM cpee.

KucnoTsl, ux cocraB u Ha3Bauus. Kinaccudukarus kuciot. [IpencraBurenu
KHCIIOT: CEpHasi, COJsTHas ¥ a30THas. [loHsTHE O TIKane KUCIOTHOCTH —InKaia-pH.
H3meHeHune okpacku MHANKATOPOB B KUCIIOTHOM Cpeie.



Conu Kak MpoOU3BOIHbIE KUCIOT U OCHOBaHUH. X cocTaB u Ha3BaHUS.
PactBopumocTs coneit B Boze. [IpeacraBurenu comneil: Xjopu HaTpusi, KapOoOHAT U
dbocdar kampius.

AMOpdHBIE U KPUCTATUTMYECKUE BEIIECTRA.

MexMOoneKyspHbIE B3aUMOAEHCTBUS. THUITBI KPUCTAIUIMYECKUX PEIETOK: HOHHAS,
aTOMHAas1, MOJIEKYJISIpHAs U METAJUINYECKast. 3aBUCUMOCTb CBOKMCTB BEILLECTB OT
TUIIOB KPUCTAJUIMYECKUX PEMIETOK. BelecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTABA JIJIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHUSI.

UucTtele BemecTBa U cMecu. [IpuMepsl sKUAKUX, TBEPIBIX U Ta3000pa3HbIX
cmeceit. CBOMCTBA YUCTHIX BEMIECTB U cMecei. X coctaB. MaccoBas 1 oObeMHas
JIOJIK KOMITOHEHTA cMecH. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MTOHATHS TOJIS.
PacuerHble 3a1aumn.

1. Pacuer MaccoBoil 1 00BEMHOI /10JIel KOMIIOHEHTOB CMECH BEIIECTB.

2. Beruncienue MaccoBOM JIOJIM BELIECTBA B pACTBOPE MO U3BECTHOM Macce
PacTBOPEHHOTO BELIECTBA U MACCE PACTBOPHUTEIIS.

3. Boiuucienue Macchbl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIISI, HEOOXOAUMBIX
JUIS1 IPUTOTOBIICHHS! ONPENIEIEHHON MAaCChl pacTBOpPa C U3BECTHOW MAacCOBOM 10JEH
PacTBOPEHHOT'O BEUIECTBA.

JemoncTpamuun. O6pa3ipl OKCHIOB, KUCIOT, OCHOBaHHUH U coJiei. Mojenu
KPUCTaJUIMYECKUX PEIIETOK XJIOpUAa HaTpus, anmasa, okcuaa yriepoaa (IV).
KucnotHo-111e109HbIe HHAUKATOPHI, U3MEHEHUE OKPACKU B PA3JIMYHBIX CPEaX..
YHUBEPCAIbHBIN UHAUKATOP U U3MEHEHUE €Tr0 OKPACKU B PA3JIUYHBIX Cpeax.
JlaGopaTopHbIe ONbITHI.

8. O3HaKOMJIEHUE CO CBOMCTBAaMU aMMHAKA.

9. KauecTBeHHBIE pEAKIINN HA YIJIEKUACIIBIN Ta3.

10.0Onpenenenrie pH pacTBOPOB KUCIOTHI. IIETOYH U BOJIBI.

11.0mnpenenenue pH pacTBOPOB JIMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e IJI0JI0B.
12.03HaKOMIIEHUE C KOJUIEKIHUSIMU COJIEH.

13.03HaKkOoMIIEHUE C KOJUIEKIIMEN BEIECTB C Pa3HbIM TUIIOM KPUCTAILNTMYECKOM
pemretku. M3rorosiieHrne Moaenen, KpUCTALINYECKUX PELIETOK

IpakTnueckas padora Ne2 " OuucTka 3arps3HEHHON OBAPEHHOM cOH"
IIpakTnueckas padora Ne3 "[IpuroroBiieHre pacTBOpa ¢ ONpPEAEICHHON
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BellecTBa"

JlaGopaTopHbIe ONbITHI.

14. O3nakomiieHne ¢ 00pa3lamMu rOpHON MOPOBI.

Tema 4. U3meHenust, mpoucxoasiime ¢ Bemecrsamu (17u)

[TonsATHE SIBICHUN KaK U3MEHEHUM, TPOUCXOISIIIUX C BEIIECTBAMH.
SIBneHus1, CBA3aHHbBIC C U3MEHEHUEM KPUCTAJIJIMYECKOTO CTPOEHHUS BENIECTBA IPU
MOCTOSTHHOM €0 cocTaBe, (husndeckue siBjieHus. Duznueckue sBICHUS B XUMUHU:
JTUACTUIUISLNS, KPUCTAIUIN3ALIMS, BbIIIAPUBAHUE U BO3TOHKA BEIIECTB,
HEeHTpU(yrupoBaHue.

SIBiIeHus, CBI3aHHbBIE C N3MEHEHHEM COCTaBa BEIIECTBA, - XUMHUUCCKHE
peaKLuu.



[Ipu3naky u yciaoBUs MPOTEKaHU XUMHUECKHUX peakuuil. [Tonstue 00 sk30-
Y SHIOTEPMHUYECKHUX PEAKIUAX. PeaKiium ropeHns Kak 4YacTHBIN cirydail
AK30TEPMUYECKUX PEAKIUI, TPOTEKAIOIIUX C BBIJICICHUEM CBETA.

3aKOH COXpaHEHUSI MAaCChl BEMIECTB. XUMHUUECKUE YPABHCHUS. 3HAUCHUE
UHJEKCOB U Koa(huirieHToB. CoCcTaBlieHUE YPaBHEHUN XUMHUUYECKUX PEAKIIHM.

PacdeTtsl o XMMUYECKUM ypaBHEHHUSIM. PelieHne 3aa4 Ha HaXOK/ICHHUE
KOJIMYECTBA BEIIECTBA, MACChI MJIM 00BbEMa IPOYKTa PEAKIIUU IO KOJIMYECTBY
BEILECTBA, MACCE WM 00BEMY HCXOJHOIO BelllecTBa. PacueTsl ¢ HCOIb30BAHHEM
ITOHATHSL «JIOJIs1», KOTJ1a HCXOJHOE BELIECTBO JaHO B BUJIE PACTBOPA € 3aJaHHOMN
MacCOBOM J10JI€M pACTBOPEHHOTO BEILIECTBA UJIN CONEPKUT ONPEACIECHHYIO JOJII0
IIPUMECEN.

Peakumu pasnoxxenus. [lonsTre 0 CKOPOCTH XUMUYECKUX PEAKLIUN.
Karanuzaropel. ®epMeHTHI.

Peakunu coenunenus. Karauruueckue U HEKaTaluTUUECKUE PEAKIINH.
OOpatumbie U HEOOpaTUMBIE PEAKIIHH.

Peakunu 3aMenieHus. DNEKTPOXUMHUUYECKUIN Pl HAMIPSKEHU METAJIOB, €r0
MCIIOJIb30BaHuUE JJIs1 TPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIIUNA MEXKTY
METaJJIAaMH U PaCTBOPAMH KUCIIOT. PeaKkiiuu BBITECHEHUS! OTHUX METAJIIOB U3
pacTBOPOB HUX COJIEN IPYTUMU METAIJIAMH.

Peakiuu oOMena. Peakiuu HeiiTpanuzanuu. Y cJI0BUSI TPOTEKAHUS pPeaKIuit
oOMeHa B pacTBOpax /10 KOHI[a. TUIbl XUMHUUECKUX PeaKlUil (M0 MPU3HAKY «UHCIIO
Y COCTaB UCXOHBIX BEIIECTB U MPOAYKTOB PEaKIIUM») Ha IPUMEPE CBOMCTB BOJIBI.
Peaknust pa3noxeHus - 3JIeKTpoJin3 BoAbl. Peakunu coennHeHus -
B3aMMO/JICHCTBUE BOJBI C OKCUAAMU METAIUIOB U HeMeTaiuloB. [lonaTHE
«TAIPOKCHUIBDY.

Peakuuu 3aMeliieHus - B3aMMOICMCTBUE BOJIBI C IIEJIOYHBIMU U
IEJIOYHO3EMETBHBIMUA MeTaJIIIaMu. Peakiiuu oOMeHa (Ha mpuMepe ruapon3a
cynb(duIa aTlOMUHNS U KapOrIa KaabIus).

PacuerHsble 3axa4u.

1. Brruncienne no XUMUYECKUM YPABHEHUSIM MAcCChl MJIM KOJIMYECTBA BEILIECTBA
10 U3BECTHOM Macce WM KOJIMYECTBY BEHIECTBA OJJHOTO U3 BCTYIAIOIINX B
PEAKIIUIO BEIIECTB UIIM MTPOJAYKTOB PEAKIIUH.

2. Brruncnenue maccol (KOJTUYECTBA BEIIECTBA, 00BEeMa) MPOAYKTa PEeaKIuH, eClin
M3BECTHA Macca UCXOJIHOTO BEUIECTBA, COAEPIKAIIETO ONPEACICHHYIO JOJIO
IIPUMECEH.

3. Brrunciienre macchl (KOJIM4ecTBa BEIIecTBa, 00beMa) MpOyKTa peakiuu, eCiu
M3BECTHA Macca pacTBOPa U MacCOBasl 10JIs1 PACTBOPEHHOTO BEILIECTBA.
JMemoncrpanuu. Ilpumeps! puznyeckux siBJICHUM.

1.IlnaBnenue napaduna.

2. Bosronka ioja mim 0€H30MHOM KHUCTIOTHI.

3.PacTBOpEHNE OKpAILIEHHBIX COJIEH.

4. JIuddy3us TymmcThIX BEMIECTB ¢ TOPAIIEH JTaMIIOUYKH HaKATUBAHUS.
IIpumepsbl XUMHYECKUX SABJICHHUH:

a) TOpPEHUE MarHus;

0) B3aUMOJICMCTBUE COJITHOM KUCIOTHI C MPAMOPOM HJIA MEJIOM;

B) nonyuenue rujpokcuaa meau (11);

I') paCTBOPEHHE MOTYYEHHOTO THIPOKCUIA B KUCIIOTAX;

1) B3aumozercTeue okcuaa meau (II) ¢ cepHoit KMCIOTOM NTPU HArPEBaHUH;



€) pa3lioKeHHE MepMaHTaHaTa Kajusl; ) B3aUMOJICHCTBIE Pa30aBICHHBIX KUCIIOT C
MeTauiamu. PaznoxkeHue nepokcuaa BoJI0poia MOMOIIBI0 JUOKCHIA MapraHia u
KaTanasbl KapTodens Wi MOPKOBHU.

JlaGopaTopHbIe ONbITHI.

15.I1pokanuBanue MeAM B TUIAMEHH CIIMPTOBKH UITU TOPEJIKH.

16. 3amemienue Meau B pacTBope xsopuaa meau (I1) sxemnesom.

Tema 6.PacTtBopenme. PacrBopnl. Peakumm HOHHOro oOMeHa H
OKHUCJINTEJIbHO-BOCCTAHOBHUTEIbHbIE peakuuu. (18 1)

PactBopenue kak ¢(usuko-xumudeckui mnporecc. [lonstue o ruaparax u
Kpuctaiutoruaparax. PactBopumocTts. KpuBbIE pacTBOPUMOCTH Kak MOJIEIb
3aBUCUMOCTH PACTBOPUMOCTHU TBEPJBIX BEUIECTB OT TeEMIleparypsl.. HaceieHHsle,
HEHACBHIILICHHBIE U MEPECHIINIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB MJIsI MPHUPOIBI
Y CEJIbCKOT'O XO35MCTBA.

[lonsitTue 00 DIEKTPONMTHUYECKOW JUCCOLMAIMH. DJIEKTPOJUTHl U
HEJJICKTPOIUThI. MeXaHU3M JIUCCOLUMALMU JIJIEKTPOJIUTOB C PAa3IUYHBIM THUIIOM
XAMHUYECKON CBsA3U. CTENEHb BJIEKTPOJUTHYECKON nuccouuanuu. CHIIbHBIE H
cJ1a0bIe SJIEKTPOJIUTHI..

OCHOBHBIE TIOJIOKEHUS TEOPUH BJIEKTPOJUTHUECKON aucconuannu. MoHHbie
YpaBHEHHUS  peakiui. YCIoBUS MPOTEKAHMS  pEakiuu OOMEHa  MEXIy
AJEKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX MPEACTABICHUMN.

Krnaccudukanus noHOB U MX CBOMCTBA.

Kucnotsl, ux knaccudukanus. JJuccoruanus KUCIOT U UX CBOWCTBA B CBETE
TEOPUH BJIEKTPOJIMTUYECKON Auccouranuu. MoNeKyIsIpHblE U MOHHBIE YPaBHEHUS
peakiui KUcJIOoT. B3auMoaeicTBre KUCIOT ¢ METaIaMU. DIEKTPOXUMHYECKUN
P HAPSDKEHUM METAUIOB. B3anMOJENCTBUE KUCIOT C METAUIAMUA U OKCHUIAMU
METaJUIOB. B3anMOAENCTBUE KUCIOT C OCHOBAHUSAMU - PEAKUUs HEUTpAJIU3aLNHU.
BzaumopeiicTBue kucnot ¢ consimu. Mcnons3oBanue TabauIlbl paCTBOPUMOCTH IS
XapaKTEPUCTUKH XUMUYECKUX CBOUCTB KUCJIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuaiyisi OCHOBaHUM U UX CBOMCTBA B
CBETE TEOPUM DJIEKTPOJUTUUECKOW TUCCOUMALNU. B3anMoIencTBuEe OCHOBAaHUM C
KUCJIOTaMH, KHUCJIOTHBIMU OKCHJIaMU | coyisiMd. Mcmonb3oBaHue TaOJIMIIBI
pAacTBOPUMOCTH  JUISl  XapaKTEPUCTUKH XUMHYECKMX CBOWCTB OCHOBAHMIA.
PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM MIPY HATPEBAHKM.

Conu, ux knaccudukamnus u gucconuanus B ceete TOJl. pa3iIuyHbIX THUIIOB
cosieil. CBo#cTBa COJEH B CBETE€ TEOPUM DIJIEKTPOJUTUYECKOW JHUCCOLUALNU.
B3auMmopencTBue cojiel ¢ MeETajulaMHy, YCJIOBHS IPOTEKAHUS OITUX PEaKLHUM.
BzaumopeiicTBue cojieid ¢ KUCJIOTaMU, OCHOBAaHUSIMHM U COJISIMHU. croyib30BaHue
TaOJHIIBI PACTBOPUMOCTH JIJIS XapaKTEPUCTHUKNA XUMUYECKUX CBOMCTB COJIEH.

O06o0meHne cBeAeHU 00 OKCHIaX, WX KIACCH(PUKAINK W XUMHYECKUX
CBOWCTBAX.

['eHeTnueckue psapl METAUIOB M HEMETAJUIOB. [ 'eHeTHUECKast CBSA3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX BEILIECTB

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OnpeneneHre CTENEHW OKHUCICHUS ISl DJIEMEHTOB, OOpa3yIIMMX BEMIECTBA
pa3HbIX kiaccoB. Peakuum woHHoro oo6bmena u OBP. Oxucnurens wu
BOCCTAHOBHTEIb, OKMCIICHHE ¥ BOCCTAaHOBJICHHE.

Peaknnn MOHHOrO OOMEHAa M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
CocTaBiieHME YpaBHEHHI OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUM METOJIOM
AIIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAJIIOB U HEMETAIIJIOB, KUCIIOT U COJIEH B
CBETE MPEICTABICHUN 00 OKHCINTEILHO-BOCCTAHOBUTEIILHBIX MPOIIECCaXx.
JemoncTpanum. VcnibiTaHre BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTbD.
3aBUCUMOCTb AJIEKTPONPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
B3aumoieiicTBre IMHKA C CEPOil, CONTHOM KUCIOTOM, Xsnopuaom meau (11).
['openune marausi.

JlabopaTopHbIe ONbITHI.

17. B3aumoieiicTBHE pacTBOPOB XJIOPHIA HATPHUS U HUTpaTa cepedpa).
18. TlostyuyeHue u CBOMCTBA HEPACTBOPUMOI'O OCHOBAHMSI, HAIIPUMEP TUIPOKCHUIA
meu (11).

19. B3aumoieiicTBHE KUCIOT C OCHOBAHUSIMH.

20. B3anMoeiicTBHE KHCIIOT ¢ OKCHAaMH METAJIOB

21. BauMoeiicTBHE KHCIIOT C METaJJIaMH.

22. B3anMoielicTBHE KHCIIOT C COJISIMM.

23. B3aumoeiicTBHE MIeI04YeH C KUCIOTaMU.

24. BzanmoaeiicTBHE MIeI04el ¢ OKCUIaMHU HEMETAIJIOB.

25. B3anmoeiicTBE IEI0YEN C COJISIMHU.

26. [Tomyuenue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

27. B3anmMoaencTBe OCHOBHBIX OKCHIOB C KMCIIOTaMHU.

28. B3anmoaencTBue OCHOBHBIX OKCHIOB C BOJIOH.

29. B3anMoielicTBHE KUCITIOTHBIX OKCHIOB C IIEI0YBIO.

30. B3aumoielicTBrE€ KUCIOTHBIX OKCHUIIOB C BOJOM.

31. B3aumojeiicTBHe COJICH C KMCIIOTaMH.

32. B3aumoeiicTBHe COJICH C IIEI0OYaMH.

33. B3aumojeiicTBHE COJICH C COJISIMH.

34. B3aumoielicTBUE PaCTBOPOB COJIEH C METAIIAMMU.

IIpakTuyeckas padbora Ne4 "CBoiicTBa KHMCIIOT, OCHOBaHUM, OKCHJIOB U coJieit"
IIpakTnueckas padora NeS "Pemienne s3kCriepuMeHTAIBHBIX 3a1a4



TpeOoBaHNsi K YPOBHIO NOATOTOBKH YUAIIIMXCS

B pe3ynprare u3ydeHuil JaHHOTO IpeaMeTa B 8 Kiacce yJaniuecs JOJIKHbI:
3HATHL/MIOHUMATD Ba)KHEHIIINE XUMHUYSCKHE IIOHATHS, OCHOBHBIE 3aKOHBI XUMHH,
OCHOBHBIC TCOPUU XUMUHM, BAXKHEHIIIE BEIIECTBA U MaTePHUAJIbL;

YMeTb Ha3bIBaTh, ONPEACIIATh, XapaKTepHU30BaTh BEIIECTBA, OOBICHATH SBJICHUS U
CBOMCTBA, BBIIIOJIHATh XUMHUYECKUI YKCIICPUMEHT;

HCNOJIL30BATH MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOMN AESATEILHOCTH
U TIOBCEIHEBHOM KU3HU.

KouTpoJb 3HaHMii, yMeHHi1, HABBIKOB

KonTpoas (Texyuuii, pyOeKHbII, UTOTOBBIN) 32 YpOBHEM 3HAHUI
ydaluxcs IpeaycMaTpuBaeT MPoBECHUE Ta00pATOPHBIX, MPAKTUYECKUX,
CaMOCTOSITEIIbHBIX, TECTOBBIX U KOHTPOJBHBIX paboT.

Kpowme BrilienepeunciieHHbIX OCHOBHBIX (JOPM KOHTPOJISI MPOBOSATCS
TEKYIIHE CaMOCTOSTEIbHBIE paOOTHI B paMKaxX KaxJa0u TeMbl B BUJE (hparMeHTa
ypoKa.

Kpurtepuu 1 HOpMBbI OLIEHKH 3HAHUN 00Y4AKOINNXCH
1. Onenka ycTHOro oTBera

OTmeTKka «5»:
- OTBET NOJIHBIWA U NMPABWIBHBIN HA OCHOBAHUU W3yYECHHBIX TEOPHIL;
- MaTepual U3JIOKEH B ONPEAECTIEHHON JIOTUYECKOM MOCIEI0BATENLHOCTH,
JIATEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEJIbHBIN.
OTmeTka «4»;
- OTBET IOJIHBIA U IPABUJIbHBIN Ha CHOBAHUU U3YUYECHHBIX TEOPHUL;
- MaTepua U3JI0KEH B ONPEAEICHHON JIOTUYECKOM TOCIIEI0BATEIBHOCTH,
TIPU TOM JOIYIICHBI IBE-TPH HECYIIECTBEHHBIE OIMOKU, NCITPABICHHBIC
1o TpeOOBAHUIO YUUTEISL.
OrMmeTKka «3»:
- OTBET NOJIHBINA, HO TP 3TOM JIONYIIICHA CYIIECTBEHHAs OINOKA WUJIN OTBET
HEIIOJIHBIN, HECBS3HBIM.
OTMeTKa «2»:

- MpU OTBETE OOHAPYKEHO HEMOHUMAHHE YUaITUMCSI OCHOBHOTO
coJiep>KaHusl yueOHOro MaTepuaa WiK JIOMYIIEHbI CYIIeCTBEHHbIE
OMUOKH, KOTOPHIE YUAITUNCA HE MOXKET UCTIPABUTH MPU HABOSIINX
BONPOCAX YUUTEINS, OTCYTCTBUE OTBETA.

2. OneHka IKCepUMEHTAJBHbIX YMEHHUI

OreHka cTaBUTCS HA OCHOBAaHWH HAOJIOJCHUS 32 YUAIIUMHUCS U
MMCBMEHHOTO OTYETa 3a paboTy.



OTmeTka «5»:

- paboTa BBINIOJIHEHA NMOJHOCTHIO U MPABUIIBHO, C/I€JIaHbI PABUIILHbBIC
HaAOJIIOICHUS ¥ BBIBO/IBI;

- OKCIIEPUMEHT OCYIIECTBIICH IO TUIaHY C yY€TOM TEXHUKHU 0€30MacHOCTH U
IpaBuJI pabOTHI C BEIECTBAMU U 000PYAOBaHUEM;

- IPOSIBJICHBI OPTaHU3AI[MOHHO - TPYJAOBbIC YMEHUS, IOIEPKUBAIOTCS
YUCTOTa paboyero Mecra u mopsA0K (Ha CToJie, 9KOHOMHO UCIOJIb3YIOTCS
PEaKTUBBI).

OT1meTka «4»:

- paboTa BBITIOJIHEHA MMPABUIILHO, CJIeJIaHBI MPABUIILHBIC HAOIIOICHUS U
BBIBO/IbI, HO MPU 3TOM SKCHEPUMEHT MPOBEJEH HE MOTHOCTHIO WU
JOTYIIEHBI HECYIIECTBEHHBIE ONMMUOKN B pabOTe ¢ BEIIECTBAMHU U
000py10BaHUEM.

Ot1meTtka «3»:

- paboTa BBITIOJIHEHA NMPABUIILHO HE MEHEE Y€M HAIMOJOBUHY WJIU JOIYyIICHA
CYILIECTBEHHAs OLIMOKA B X0J1€ IKCIIEPUMEHTa B 00bSICHEHUH, B
oopmiieHUU pabOThI, B COOJIIOICHUH MPABUIT TEXHUKH 0€30MacCHOCTH Ha
paboTe ¢ BelecTBaMu U 000pyI0BaHUEM, KOTOpast UCTIPABIISIETCS T10
TPeOOBAHUIO YUUTES.

OT1meTka «2»:

- IONyIIeHHI Be (M 00Jee) CYIeCTBEHHbIEC OIITMOKU B XOJI€: IKCIIEPUMEHTA,
B 00BsiCHEHUH, B 0OPMIICHUHU PabOThI, B COOJIIOJIEHUU MPABUIT TEXHUKHU
0e30macHOCTH MpHU padoTe C BEMIECTBAMU U 000PYJOBAaHUEM, KOTOPBIE
yYalluiics He MOXKET UCTIPABUTh Ja)e M0 TPeOOBAHUIO YUUTEIIS;

- paboTa He BBITIOJIHEHA, Y YYaAIIErocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC
YMEHHUH.

3. OueHka yMeHMi peliaTh pacuyeTHbIE 3212491

O1MmeTKka «5»:
- B JIOTUYECKOM PACCYXKJICHUH M PEIICHUH HET OMMOO0K, 3a7a4a peiieHa
palMOHAJILHBIM CIIOCOOO0M;
O1MmeTKka «4»:
- B JIOTUYECKOM PACCYKJIECHUM U PEIICHUs HET CYIIECTBEHHBIX OMMOOK, HO
3a/1a4a peleHa HepalMoHAIBHBIM CIIOCOOOM, WJIH JIOMYIIIEHO He OoJiee
JIBYX HECYIIIECTBEHHBIX OIIHOOK.
OTMeTKa «3»:
- B JIOTUYECKOM PACCYKJEHUU HET CYIIECTBEHHBIX OIMOOK, HO JOIYIIEHA
CYyIIIECTBEHHAs OIMMOKa B MATEMaTUYECKUX pacueTax.
O1MeTKa «2»:
- UIMEETCs CYIIECTBEHHBIE ONMMOKH B IOTUYECKOM PACCYKIECHUU U B
pellIeHuY;
- OTCYTCTBHME OTBETA Ha 3a/IaHUE.

4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»:
- OTBET MOJIHBIY Y MPaBWIbHBIM, BO3MOXHA HECYIIECTBEHHAs OIIMOKA.



O1MeTKka «4»:
- OTBET HEMOJHBIA WK JIOMYIIEHO He 00JIee ABYX HECYIIECTBEHHBIX
OIIINOOK.
OrmeTka «3»:
- paboTa BBHITIOJTHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMyIIIEHA OJTHA
CYyIIIECTBEHHAs OIMMOKa U IIPU 3TOM JIBE-TPH HECYIIIECTBEHHBIC.
OTMmeTKa «2»:
- paboTa BBITIOTHEHA MEHBIIIE Y€M HAITOJIOBUHY WJIH COAEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK;
- paboTa He BBIMIOJTHEHA.

[Ipu olLleHKE BBINOJHEHUS MMCbMEHHOW KOHTPOJBHON pabOThl HEOOXOAMMO
YYHUTBIBATH TPEOOBAHMS €IMHOTO OpPOrpauuecKoro pexxuma

5. OneHka TecToOBbIX padoT

TecTbl, coCTOSIIIME U3 MATH BOIPOCOB MOKHO HCIIOJIB30BaTh MOCIE
u3ydeHus Kaxaoro matepuana (ypoka). Tect uz 10-15 BonpocoB ucmosb3yercs
JUTs iepuoandeckoro KoHTposs. Tect uz 20-30 BonpocoB HE0OX0IUMO
MCIIOJIb30BaTh JJIsI UTOTOBOIO KOHTPOJISL.

[Ipu oneHMBaHUU UCIIOIB3YETCS CIECAYIONIAs IIKaIa:
JUJISL TECTA U3 S BOITPOCOB

* HCT OIMMOOK — OI[EHKA «5»;
* 0JIHA OIIMOKA — OLEHKA «4»;
* IB€ OIINOKU — OIIEHKA «3»;
* TPU OIIUOKU — OLEHKA «2».

Jns recta u3 30 BOmpocos:

* 25-30 mpaBWJIBLHBIX OTBETOB — OLEHKA «5»;
* 19-24 npaBWIBHBIX OTBETOB — OLEHKA «4»;
* 13-18 nmpaBWIbHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIIE |2 MPaBUIIBHBIX OTBETOB — OLEHKA «2).



TemaTuueckoe MIIaHUPOBaHHUE MO Kypcy «Xumus», 8 kiaace, PIrocC 000

0a30Bblil YpOBeHb (24. B HeJeJ10, Bcero 68 4),

YMK O.C. I'adpuensina

NoNe Bcero, N3 Hux
n\t HanmenoBaHue TeMbl Jac. MIPaKT. KOHTP.
paboThI paboTHI
1 BBenenue IlepBoHavaibHbIC 8 Jac. 1 1
XUMUYECKUE TTOHATHS
2 | Temal ATOMBI XUMHUYECKUX 9 yac. - 1
AJIEMEHTOB
3 | Tema2 IIpocThie BeliecTBa 7T4ac. - 1
4 | Tema3 CoeqvHEHUSI XUMUYECKUX 14yac. 2 1
3JIEMEHTOB
5 | Tema4 U3menenus, npoucxonsmue | 11yac. - 1
C BellleCTBaMHU
6 | Tema$S PacTtBopenue. PacTBopbi. 18uac. 2 1
CBoiicTBa pacTBOPOB AIEKTPOIUTOB
Uroru kypca 1 vac
Bcero yacos 68 5 6




KajiengapHo-TreMaTnueckoe ImJIaHupoBanue no Kypey «Xumus». 8 kiace. IocC 000

No| Paznen, Tema [Inanupyemblie pe3ysbTaThl Onementsl | JlaTa npoBeneHus
co/IepKaHUs [Tnan/dakt
I *
/
i
XapakTepucTu YV
Ka OCHOBHBIX | PeryngtuBHbl | [lo3HaBaTenbubie | KoMmmyHukatuBH | JINUHOCTHBIC
BUZIOB e plE
NEATETLHOCTH
(ITpenmetHbIit
pe3yJbTar)
INEPBOHAYAJIBHBIE XUMHWYECKHUE TTOHATUSA (8 YACOB).
1 | IIpenmer | 3narTh: Crasst CamocrosiTenbHO | POPMYIHUPYIOT ®opmupyror | OCHOBHBIE
(1) | xumumn. OCHOBHBIC yueOHbIe BBIICIISIOT U COOCTBEHHOE OTBETCTBEHHO | MOHSTUS:
BemectBa | monsitus, 3a/1a4M Ha bopMynupyroT MHEHUE U € OTHOIIEHHUE | gewyecmaad,
yMeTh: OCHOBE MO3HABATEIBHYIO | MO3UIINIO, 33J]AI0T | K YUCHHIO ceolicmea
WCITOJIB30BaTh | COOTHECCHHS | IIEJTh BOIPOCHI geujecms,
TIOHATHUS TIPH TOTO, npeomem
XapaKTEPUCTHUK | YTO yIKe XUMuUu.
€ BEIIECTB M3BECTHO U
YCBOEHO
00y4JaronuMu
csl, ¥ TOTO,
YTO €lI€ He

HU3BCCTHO




2 | Ilpespawr | 3narnb Crasst CamocrostenbHO | POPMYIHPYIOT ®opmupytor | [lonstue o
(2) | enue onpejesiecHue | yueOHbIe BBIICIIAIOT U COOCTBEHHOE OTBETCTBEHHO | (pu3mvecKux
BEUIECTB. | GU3MUYECKHUX U | 3a]laud Ha bopMynupyroT MHEHUE U CTABAT | € OTHOIIICHUE | U
Ponb XUMHYECKHX OCHOBE MO03HABATEIbHYIO | MOHATHBIE JJIs K yuebe XUMHYECKUX
XUMUU B | SIBJICHUH, COOTHECEHHUSI | LIEJIb napTHepa SBJICHUSIX U
KU3HU MIPU3HAKU TOTO, 4TO YK€ MTOHATHS WX OTIINYUE
YeJOBeKa | XMMHUYECKUX W3BECTHO, U JlocTmxeHust
peaKIuii, TOTO, YTO HE XUMHUH |
YCJIOBUS U W3BECTHO HCIIO0JIb30BaH
TEUECHUS ne. Ucropus
peaKkIuu. BO3HUKHOBEH
us u
pa3BUTHUS
XUMHH
3 | [paktuue | 3narb:00mue | [lenenonaran | @opmupoBanue 1. IlnanupoBanue | l.MotuBauus | OCHOBHbIE
(3) | ckas npa- e u MO3HABATEIILHON | MPAKTUYECKOU HAY4ECHUS TTOHSITHS:
pabota BUJIa pa0OTHI B | INIAHUPOBAHU | LIETH paboTe mno npeaMery oowue
Nel: XAM e MpEeAMETY XAMUS npasuna
«IIpuémnel | kabunere; 2.Pa3zpemienue 2.Pa3BuBath | pabomoi 6
oOpalieH | yMeThb: KOH(IUKTA YYBCTBO XUMUYECKOM
us ¢ oOpararbscs co 3.YnpasneHue TOpJIOCTH 32 | Kabuxeme,
naboparo | cnu TOBEJICHUEM POCCUHCKYIO | npuémbl
PHBIM PTOBKO# U CO napTHepa XUMUYECKYIO | 0OpaujeHus
000pyZIOB | CTEK- HAyKy co
aHHEM. JITHHOM 3.HpaBcTBeHH | cnupmoskoti,
CrpoeHnue | nocynou 0-3TUYECKOE | npUéMbl
TJIaMEHI) OLICHUBAaHUE | oOpawjenus

co




CMEKJIAHHOU

nocyooli.
4 | Ilepuogun | Ymerh CraButh CpaBHUBATH, dopmynupyet BricrauBaer | OGo3HaYeHH
(4) | yeckas HA3BLIBATh: ydeOHBIC KJ1accupUIUpoBa | COOCTBEHHOE COOCTBEHHOE | €
CUCTEMa | XUMUYECKUE 1eIn Th U 0000111aTH MHEHUE U IIEJIOCTHOE XUMHYECKUX
XUMHUYEC | DJIEMEHTHI T10 (baKThI U SIBJICHUS | IO3UIIUIO MHUPOBO33PEH | BJIEMEHTOB.
KX UX CUMBOJIaM, ue OO0r1iee
AJIEMEHTO | MEePUOJIBI 3HAKOMCTBO
B. OoJbIINE U co
3HaKu MaJible, CTPYKTYpO#
XYUMHYEC | TPYIIIBI U TaOJIHIIBI
KHUX IIOATPYIIIIbI J.1.
AJIEMEHTO | (TJIaBHBIC U Menieneena:
B. 10O0YHbIC) MEepUOIbI U
3HaTh 3HaKU IPYIIIBL
nepBbix 20

QJICMCHTOB.




()

XUMHU4ec
KHUe

hopmyIibl

OTtHOCHT
€JIbHBIE
aTOMHBIE
51
MOJICKYJIS
pHBIC
MacCHL.

3HaTL/MOHUM
aTh -
Xumuyeckue
NOHAMUSL.
OTHOCHUTEIbHA
sl aTOMHas U
MOJICKYJISIpHAs
Macca,
XAMHAYECKast
dhopMmyna
YMmerhb
-onpeoensamn:
Ka4yeCTBECHHBIN
51
KOJIMYECTBECHH
BIM COCTaB
BEIIIECTBA I10
XUMHUYECKOU
dbopmyiie
-8bLIYUCTAMD.!
OTHOCUTEJIbHY
10
MOJICKYJISIPHY
10 Maccy
BEIIECTBA;

CraBsaT u
opmynupyo
T IpoOJIeMy
ypoKa,
CaMOCTOSITEITh
HO CO3Jar0T
ANTOPUTM
JESTEIIBHOCTH
MIPH pEIICHUN
po0JIeMbI
paboTaTh Mo
TUIaHYy,

[IposBistoT
YCTOMYHUBBIN
y4eOHO —
MO3HABATEIIbHBIN
HMHTEpPEC K HOBBIM
3HAHUSAMU
crocobam
pelieHus 3a1a4

hopMyIHPYIOT
CcOOCTBEHHOE
MHEHHE U

MO3UILINIO, 337a10T
BOIIPOCHI, CTOAT

TIOHSTHBIC JIJIS
napTHepa
TIOHSATUS

dopMupoBaH
ue
OTBETCTBEHHO
ro
OTHOIIICHUS K
YUYECHUIO
UCIIOJB3YS
CIIeUAIBHO
0/100paHHbIE
CpeAcCTBa.
YmeHnue
OLICHUTH
CTEIEHb
ycrnexa uin
Heycrnexa
CBOEH
NEeATEIbHOCTU

XUMHUYecKas
opmyuna,
WHJIEKC,
Kod(durireH
T, 3aIIUCH U
YyTeHUE
hopmy.
OTtHOCHUTEIH
Hast aTOMHas
macca.
OTtHOCHUTEIH
Has
MOJIEKYJISIpH
asi Macca.
3akoH
MMOCTOSTHCTBA
cocTaBa




6 | Pacuérel | YMeTh CocraBiATh Crpourtb YMmetb pabotats B | DopmupoBath | Beraucnenue
(6) | mo BBIYUCIISITh IJ1aH JIOTHUYECKOE rpyImre OTBETCTBEHHO | OTHOCUTEIbH
XUMHUYEC | MACCOBYIO peleHus paccyxieHue € OTHOLLICHHE | O
KOU JIOJIEO poOJIeMbl yCTaHAaBJIUBATh K yuebe MOJIEKYJISIPH
dbopmyre. | XUMHUECKOTO pu OM Macchl
AJIIEMEHTA 110 YUHHO- BEILIECTBA,
bopmyine CJIEICTBEHHYIO MacCOBOM
COCIMHECHMUSL. CBA3b T0JIN
DJIEMEHTA B
XUMUYECKOM
COCTMHEHUH.
YcraHoBieH
ue
MIPOCTEUILIEH
bopmybl
BEILIECTBA 110
MaCCOBBIM
JOJISIM.
7 | 3akpemne | YMeTh Camocrosten | Mcnonb3oBath ®opmynupoBats | Popmuposars | Pemenue
(7) | Hue MIPUMEHSTh BHO 3HAaKOBO- COOCTBEHHOE y ydalmxcsi | 3a1a4 u
3HAHUW U | 3HAHUS, aJICKBaTHO CHMBOJIMYECKHUE | MHEHUE U y4eOHO- yIpakHEHUH
YMEHUU | yMEHUS U OIICHUBATh CpPEICTBA, B TOM | MO3UIIMIO; MIO3HABATENbH | 10 JAHHON
10 TEME | HaBBIKU MIPU MPAaBWJIBHOCT | YMCJIC MOJICTIU U | 2. YUUTHIBATH bIll UHTEPEC K | TEME.
«BBeneH | BBIOTHEHUU b CXEMBI JId pa3Hble MHEHUS U | HOBOMY [ToaroroBka
ue. TPEHUPOBOYHBI | BHIMIOJIHEHUSI | pEUICHUA 3a7a4; | UHTEPECHl U y4eOHOMY K
IlepBoHa | X ynpaXHEHHU | JEUCTBUS U 000CHOBBIBATh MaTepUally U | KOHTPOJIBHO
YalbHBIC | W 3aJaHUM. BHOCHUTH COOCTBEHHYIO criocobam i padorTe.
XUMUYEC HEO0OXOMMBIC MO3ULIHIO, peLeHus




KHE KOPPEKTHUBEI B HOBOW
HOHSTHS UCIIOJIHEHUE YaCTHOU
KaK 110 X0y 3a/1a4M
ero
peanu3anuu,
TaK 1 B KOHLIE
NENCTBUSL.
8 | Konrpoa | YMerb Camocrosten | Mcnonb3oBarth @®opmynupoBatsk | Popmuposars | Cpeacrsa
(8) | bHas PUMEHSTh BHO 3HAKOBO- COOCTBEHHOE y yuammxcs | UKT k,p. Ne
padora 3HAHWS, aJIeKBaTHO CUMBOJIMYECKUE | MHEHHE H y4eOHO- 1.
Ne 1 o YMEHUSA U OLICHUBATh CPEICTBA, B TOM | [IO3UIIHIO; no3HasarenbH | | yac.
TEME HaBBIKH, OPaBUWIBHOCT | YUCJIE MOJENU U | 2.YYUTHIBATH Bl HHTEpEC K
«BBeleH | MOJlyd4EHHBIE B | b CXEMBI IS pa3HbIC MHEHUS U | HOBOMY
ue. XOJIe U3YUYCHHMsI | BBIIIOJIHEHMS | pELIEHUS 33]1a4; | UHTEPECHI U yueOHOMY
IlepBoHa | JAaHHOM TEMBI, | IEUCTBUS U 000CHOBBIBATh MaTepually u
YaJibHBIE | TIPH BHOCHUTh COOCTBEHHYIO criocobam
XUMHUYEC | BBIIOJHEHUHN HE0OXOAMMBbIE MO3ULIUIO, pereHus
Kue KOHTPOJIBHOW | KOPPEKTHUBHI B HOBOU
MOHATHUS» | pabOTHI. UCIIOJIHEHHE YacTHOU
KaK 10 X0y 3a/1a4u

ero
peanu3anuu,
TaK U B KOHIIE
JICUCTBUSL.

TEMA Ne 2. ATOMbBI XUMHNYECKHUX2JIEMEHTOB (9 uacos).




1 | OcHoBHBI | 3HATH Camoctosten | CraBdar u OtcrauBath cBoro | @opmupoBan | [Inanerapna
9) |e CTpOEHUE BHO bopmynupyio TOYKY 3pEHNs, ue uHTepeca | 1 MoJelb
CBEJICHUSl | aTOMa, COCTaB | OOHapy>KuBa T Ipo0emMy [IPUBOIHTE K CTpOEHUS
0 aTOMHOT'O 10T U ypoKa, APTYMEHTHI, KOHKPETHOMY | aToMa.
CTPOCHHHM | sIApA, bopMyIHpYIO | CaMOCTOSTEN xumuueckomy | Cocrtas
aToMa. ONpEeAENICHUE | T IpoOsIeMy. BHO CO3/AI0T MOATBEpAGIA 1X AIEMEHTY aToma:
W30TOIOB, TPU aNrOpUTM (baxramu. SIPO
BHJIA TEATETHLHOCT Paznuyats B (TpOTOHHI,
U3JIy4CHHUS, U IIpHU YCTHO# peyn HEUTPOHBI) U
OIpe/esICeHNE pELIeHUH MHEHHUE, 3IEKTPOHBI.
IIOHATHUA HpO6HeMBI JI0Ka3aTeJIbCTBA, W3oTonsl.
«XMUMUYECKUU [AIOTESEL XUMUYECKU
AIEMEHT. i
AJIEMEHT.
CpenctBa
KT
Junck
«Ctpoenue
aTOMa»
2 | CtpoeHun | YMmeTh YuuteiBaloT | Beiouparor HoroBapuBatorcsa | Onpeaensitor | IIEeKTpOHHA
(10) | e cocmaenamy. | IPaBUJIO B OCHOBAHUS U | O COBMECTHOM CBOIO JINYHYIO | sl 000JI0UKa
AJIEKTPOH | CXEMBI IJIAHUPOBAHU | KPUTEPUH  JUJISL | ICSITEIBHOCTH, MO3UIIUIO, aToma.
HBIX CTPOCHHUS U ¥ KOHTpOJIe | KJacCU(UKAIUUA | MPUXOIAT K aZIeKBaTHYIO | DHepreTuue
000JI0YEK | aTOMOB criocoba [IpeoOpa3zoBeiBaT | 00MIEMY muddepeHi | CKue YpOoBHH
aTOMOB nepBbix 20 pelIeHus, b UHGOPMAIIHIO PELICHUI0, B TOM | POBaHHYIO (3aBepllEHH
XUMHUYEC | 3JIEMEHTOB B OCYILECTBIISIIO | U3 OJTHOTO BUJA B | YKCIIE U CaMOOLICHKY | bIH,
KHX MEPUOJNYECKO | T MOIIArOBBIA | APYToOM U CTOJIKHOBEHUIO CBOUX HEe3aBepIIeH
AJIEMEHTO | i CUCTEME - KOHTPOJIb BBIOMpATH JIS MHTEPECOB NapTHEPOB HBII)




B. 00BACHAMD ! cebst y1o0Hy0 YCIIEXOB B Cpencrtsa
bu3udIecKui dbopmy pukcanum yaebe HUKT
CMBICI IIPEACTABICHUSA [IpeszenTanm
HOMEPOB uH(pOpMaIIH A
TPYMNIBI U «Ctpoenue
nepuoja, K 3IEKTPOHHBI
KOTOPBIM X
MPUHAJICKUT 000J09€eK
AIIEMEHT B aToMay
[ICXD A.N.
Menpeneena,
3aKOHOMEPHOC
TU U3MEHEHHUS
CBONCTB
AJIIEMEHTOB B
npenenax
MaJlbIX
NEPUOJIOB U
TJIaBHBIX
NOArPyIII.
3 | Ilepuomu | 3HaTh CraButhb CpaBHuBaTH, dopmynupyet BricrauBaer | [lepuonnuec
(11) | ueckuit GbopMyIHpPOBK | yueOHBIE KJaccuuumrpoBa | COOCTBEHHOE COOCTBEHHOE | KHii 3aKOH U
3aKOH U y eI Th U 0000111aTH MHEHUE U LEJI0CTHOE epUOIUIEC
NEPUON | IEPUOIUYECKO (akThl U SBICHUS | TO3UIIUIO MHUPOBO33pEH | Kas
yeckas rO 3aKOHa, ue cucrema
CUCTEMA | OIpEAEIICHUE XUMHUYECKUX
XUMHUYEC | IEPHOAA, JIIEMEHTOB
KHX buznyeckuit JN.




AIEMEHTO | cMBbICTT Neo MenneneeBa
B JI.1. repuoa, )
Menpnene | onpeneseHue ['pynmibl u
cBa. IpYIIIbL, EPUOIbI
buzrIecKuii NepUOINYEC
cMbIcTT No KOM
TPYIIIIHI. CHUCTEMBI.
Cpencta
KT
«1.3. 1
I1.C
XUM.
AIIEMEHTOBY»
4 | NonHas 3narb/mouuM | Camocrtositen | CraBsT u OtcrauBath cBoto | DopmupoBan | CtpoeHue
(12) | cBsi3b. aTh - bHO bopmynupyo TOUKY 3pEHUs, Ue UHTEepeca | MOJEKYIL.
Xumuyeckoe oOHapyKuBa T Ipo0IeMy NIPUBOIHTD K Nonbl
nousamue: 0T U ypoKa, APTYMEHTEI, KOHKPETHOMY | TIOJIOXKUTEIb
WOH, dbopMyIHUpyIO0 | CaMOCTOSITEN XUMUYECKOMY | HbIC U
MOATBEPAKAAST UX
HMOHHAas T IpooJIEMY. bHO CO3/Ial0T AJIEMEHTY OTPHUIIATEIJIbH
XUMHUYEecKast aNTOPUTM (axramu. bIC.
CBS3b YMETh NEATETBHOCT Paznnyats B Oo0pa3zoBaHu
-onpeoensinmo W [IpU YCTHOM peyn € UOHOB.
VOHHYIO CBSI3b pelLIeHun MHEHUE, HNonnas
B XUMUYECKHUX POOIIEMBI J0Ka3aTeNbCTRA, XUMUYECKast
COCIMHEHUSIX, FUTIOTE3bL. CBS3b.
COCTaBJIATH CpenctBa
CXEMBI UKT
oOpa3oBaHus IIpe3enTanu




1 «oHBI.

MOHHBIX
COEIMHEHUM. Honnas
CBSI3b)»
5 | KoBanenr | 3uarhb CraBuTh CpaBHHBATB, DopmynupyeT BricrauBaer | KoBasieHTHA
(13) | Has ompejeiicHne | yueOHbIe KJ1acCu(UIMPOBa | COOCTBEHHOE COOCTBEHHOE | s
HEMNOJIIPH | HETIOJISIPHOMN LeIn Th U 0000111aTh MHEHUE U LEJI0CTHOE HEenoJisIpHas
ast KOBaJICHTHOM (baKThI U SIBJICHUS | TO3ULIHIO MHUPOBO33pPEH | CBA3b,
XUMHYEC | CBSI3H, ue CXEMBI
Kast MEXaHU3M oOpa3zoBaHus
CBSI3b. oOpaszoBaHus CBSI3U,
CBSI3H. IIEKTPOHHAs
u
CTPYKTYpHas
dbopMyIIbIL.
CpenctBa
KT
[Ipe3enTanm
b
«KoBaneHnTH
ast
HEenoJisipHas
CBS3bY
6 | KoBasient | 3HaTh Camoctositen | Mcnosib30Bath ®opmynupoBars | Dopmuposars | KoBanenTHa
(14) | Has ONPEACICHUE | bHO 3HAaKOBO- COOCTBEHHOE y ydalmxcss | S mojsipHas
MOJIAPHAsSL | BJIEKTPOOTPHULL | aIE€KBATHO CUMBOJIMYECKUE | MHEHHE U y4eOHO- CBSI3b.
XUMHUYEC | aTE€JIbHOCTH, OLICHUBATh CPEICTBA, B TOM | IO3UILIHIO; no3HaBarenbH | CXeMbl
Kas KOBAJIEHTHOW | MPaBUJIBHOCT | YUCJIE MOJEIU U | 2.YUUTHIBaTh BIii MHTEPEC K | 0Opa3oBaHuUs
CBSI3b. NOJIIPHOM b CXEMBI JIsl pa3HbIE MHEHUS U | HOBOMY 3TOrO




DIEeKTpoO | CBAI3H, BBIIIOJIHEHUS | PELICHMS 3aJa4; | HUHTEPECHI U yuyeOHOMY THUIIA CBS3U.
TpPULIATENl | MEXAHHU3M NEUCTBUA U 00OCHOBBIBaTh MaTepually U | DJIEKTPOHHBI
BHOCTb. o0pa3oBaHus BHOCHUTH COOCTBEHHYO crocobam eHu
CBSI3U. YMETh | HEOOXOUMBIE MO3ULIUIO, penieHus CTPYKTYPHBI
OIIPEAEIIATh KOPPEKTHUBHI B HOBOM e
KOBAJICHTHYIO | UCIIOJIHEHHE YacTHOU (bopMyIbl
HOJIAPHYIO KaK 10 XO1y 3a/1a4u JIBYXaTOMHBI
CBSI3b B ero X
COCIMHEHUSX, | peaju3alui, MOJIEKYII.
3aIKChIBATh TaK 1 B KOHIIE DIIEKTPOOTP
cCXeMy NEHUCTBHUS. ULATEIBHOCT
o0Opa3oBaHus b. Cpencrea
CBSI3H. UKT
IIpesenTanus
«KoBaneHTH
as oJisIpHas
CBS3bY
7 | Meraium | 3naTs/monum | [IpuHumaror CamocTrosiTe YUYUTBIBAIOT Bripaxaror B3anmopetic
(15) | ueckas aThb Y COXPaHSAIOT | JIBHO pa3HbIC MHEHUS U | aJI€KBAaTHOE TBHE aTOMOB
XUMUYEC | XUMUUECKoe y4eOHYI0 CO3/at0T CTpEMSITCS K NOHUMAaHHe METaIOB
Kast nouamue: 3a1auy, ITOPUTM KOOpJIMHALIUU IPUYUH MEXIY
METaJUIMYeCKa | MIAHUPYIOT JEeATEIbHOCT Pa3IUYHBIX ycrnexa u co0oii -
s CBSI3b CBOM 178110)7 MO3ULINN B Heycrexa oOpa3oBaHue
NENCTBHUS B pelLieHuu COTPYJHHYECTBE | y4eOHOM METaJUINYEC
COOTBETCTBUU | MpPOOIEM NEATENBHOCTH | KOW CBA3U.
c Pa3IMYHOTO Cpenctpa
[IOCTABJICHHO | Xapakrepa KT
1 3a/1a4€l U OCHOBHBIX [Ipe3enTanu




YCIIOBUSIMU €€ | TOHSTHUM A
peanuzanuu «Meranmnuue
CKasl CBSI3b»
8 | O6061eH | YmeTh CraBuTh CpaBHUBaThD, dopmynupyet BrictauBaer | O6001ieHme
(16) |uewn MPUMEHSATD y4eOHBIC KJIacCU(UIIMPOBa | COOCTBEHHOE COOCTBEHHOE | U
CUCTEMAT | 3HAHUS, enu Th U 0000111aTH MHEHHE U LEJIOCTHOE CUCTEMaTH3a
u3anus YMEHUS, (baKThI U SIBJICHUS | IO3UIIUIO MHUPOBO33pPEH | LU
3HAHUU O | HABBIKU, ue 3HAHUM 110
XUMHYEC | MOJYYEHHBIE TEME
KHX IPU U3YUEHUU «ATOMBI
AJIEMEHTA | JAHHOW TEMBI, XUMHYECKUX
X. npu 3JIEMEHTOB.
BBITIOJTHEHU U Beinonnenu
TPEHUPOBOYHBI e
X 3aJJaHUl U yIOpaXHEHUN
YIPaXKHEHUU. .
ITonroroBka
K
KOHTPOJIBHO
i
pabore.
9 | Kontpoa | Ymersn CraBuTth CpaBHuUBaTH, dopmynupyeT BrictanBaer | KonTposb
(17) | bHas MPUMEHATD y4eOHbIe KiaccuuimpoBa | COOCTBEHHOE COOCTBEHHOE | 3HAHH,
paodorta 3VH, el Th U 000011aTh MHEHUE U LICJIOCTHOE YMEHUH,
Ne2 o MOJTyYEHHBIE (baKThl U ABJICHUS | O3UIIUIO MHUPOBO33PEH | HABBIKOB,
TEME « pU U3yYEHUU ue MOJIY4E€HHBIX
ATOMBI TEMbI «ATOMBI pu




XUMUYEC | XUMUYECKHX M3Yy4YEHUU
KHX AIIEMEHTOBY. JAHHOMN
AIEMEHTO TEMBL.

B» CpenctBa
UKT K. p.
No2 Tuyac.
TEMA Ne 3. IPOCTBIE BEHIECTBA (7 uacoB).

1 [IpocTeie | YMeTh: Camocrosaren | Mcnonb3oBaTh ®opmynupoBar | Dopmuposars | [lonoxenue

(18) | BemecTBa | Xapakmepuzoe | bHO 3HAKOBO- b COOCTBEHHOE |y yYalluxcsl | 3JIEMEHTOB
- amo: aJIEKBaTHO CHMBOJIMYECKHUE MHEHHE U y4eOHo- METAJIJIOB B
METAJUIbL. | CBA3b MEXKIY OIICHUBATh CpPEACTBA, B TOM MIO3ULMIO; no3HaBarenbH | [I.C.X.0.

CTPOCHUEM H MPABHJIBHOCT | YKMCJIE MOJIENU U 2.Y4uThIBaTh bl uaTEpec k | JI.N.
CBOMCTBaMU b CXEMBI JIA pa3Hble MHEHUS | HOBOMY Meneneena
METAJJIOB BBITIOJTHEHUS | PEILICHHUS 3a]1ay; Y UHTEPECHI U yueOHOMY Crpoenue
UCNONIL306aMb | IEUCTBUS U 000CHOBBIBaTh | MaTE€pHaTy U | aTOMOB
NPUOOPETEHHBI | BHOCUTD COOCTBEHHYIO croco0am METaJIOB.
€ 3HaHUS I HEOOXOUMBIE MMO3UIINIO, pelieHus OO0rue
KPUTHYECKOW | KOPPEKTHUBHI B HOBOU busnueckue
OILICHKU HUCIIOJTHCHHUE JacTHOH CBOICTBa
uH(popMaum 0 | Kak 1Mo Xoay 3a7a4u METaJJIOB.
MeTaJlIax, €ero CpenctBa
HCHOJIb3YEMBIX | peaIM3aluH, KT
B OBITY. TaK U B KOHIIE JHuck
JIICUCTBHSL. «BemectBa
U UX

peBpalieHu
S




2 [IpocTteie | YMeTH dopmup YmeHnue VYmenue  PeryjBsmamnsa®©sianllonoxeHue
(19) | BemecTtBa | xapakmepuzosé | OBaHUE paboratb ¢ COTPY/IHUYABEC | COOCTBEHHEBBIKIIEMEHTOB
- amo: MOHSATHUS y4€OHUKOM, yunuTesneM B QOpMHBORATHOEIS | HEMETAIIOB
HEMETAIJT | MOJIOKECHUE 0 JIOTIOJIHUTEITb MOKCKE U COnPEIOHTHPARO33PIKTIBICCKO
bl HEMETAJJIOB B HEMETal HOU uHpopManMEeTamex, 1~ i MepUOINYEC
MEPUOJUYECKO | Jax, JUTEPATypOr CIIylIaTh €Er@BOMCTBAX NEATEIKOWCTH
1 cucTeMme; aJIoTpo 151 AprymentujRib.3.4.6 CUCTEME.
CTPOCHUE AN UX MEPUOINYECK T CBOIO PeryjiaTuBH Crpoenne
aTOMOB CBOICTBA OU CUCTEMOH MO3UIIUIO U bl€: aTOMOB
HEMETAJIOB X KOOPAWHUPYIRAPMUPOBAH HEMETAJIJIIOB
€€ C MO3ULMKUE IOHATHUSA O KoBanentna
MapTHEPOB BHEMETAIIAX, . A
COTPYAHUYEEMAOTPOIINHI HETOoJsIpHAs
e MX CBOMCTBAX CBS3b.
P:1.3.4.6 duznueckue
CBOWCTBA
HEMETAJUIOB.
Annomponus
3 Komnuect | 3narb/monum | [IpuHumaror CamocTtosite YYUTBHIBAKOT Breipaxatror Komnuectso
(20) |Bam aTh- Y COXPAHSIIOT | JIBHO pa3Hble MHEHUS | aJ€KBAaTHOE BEIIIECTBA U
Monsipna | xumuueckue y4eOHYIO CO3/1at0T U CTPEMSTCS K | IOHUMaHUE €MHUIIBI
A Macca NOHAMUSL: 3agayvy, aJITOPUTM KOOpJWHAIUU NPUYNH ero
BEILIECTBA | MOJIb, IUIAHUPYIOT JESTENBHOCT Pa3INYHBIX ycriexa u W3MEPECHUS:
MOJISIpHAst CBOU U TIpu MO3ULIAN B HEeyclexa MOJIb,
macca JICUCTBUSA B pelLIeHun COTPYIHHYECTB | yueOHOU MMO!JIb,
Ymers- COOTBETCTBUU | MPOOIIEM e JNEATENBHOCTH | KMOJIb.
GbIUUCTIAMD: c Pa3JIMYHOTO ITocrosiHHas




MOJIIPHYIO MIOCTABJIGHHO | XapakTepa ABorajpo.
Maccy, 1 3a71a4eu U OCHOBHBIX MousipHas
KOJIMYECTBO YCIIOBUSIMU €€ | TOHSTHM Macca.
BEIIECTBA peanuzanuu Cpenctpa
KT
IIpe3enTaru
S
Komnuectsa
n MonsipHas
Mmacca
BELIECTBA.
4 Mossipusl | 3natb/monum | Llenenonaran | @opmupoBaHue Pazpewienue 1.MortuBanusa | [lousarue o
(21) |#oOBéM | aTh ue u MO3HABATEIbHON KOoH(DIMKTA Hay4eHUs MOJISIPHOM
ra3oB. - XUmMu4eckoe | IUIAaHUPOBAHM | LIEJIN VYnpasienue npeaMeTy o0beme
3akoH nonamue: e MOBEJICHUEM XUMHUS ra3os.
ABOragpo | MOJISIpHBIN napTHepa 2.Pa3BuBath | HopmasibHbI
o0beM YMeThb YYBCTBO e
- 6LIYUCTIAMb: TOPAOCTH 32 | YCJIOBHS.
o poccuiickyto | CnencrBue
KOJIUYECTBY XUMHUYECKYIO | 3aKOHA
(macce) HayKy ABorajpo.
razoo0pa3HoOro 3.HpasctBenH | Cpencrsa
BEIIIECTBA €T0 o-atnyeckoe | UKT
00BeM, 1o orieHuBaHue | «MomspHBIN
o0beMy 00BEM
razo00pa3HoTo ra3os.
BELLECTBA €TI0 3akoH

KOJIN4YCCTBO

ABoragapo»




(maccy).

5 Pemenue | Ymern CraButhb CpaBHuBars, Qopmymupyer | BeicranBaer | BeimonneHun
(22) |3amauc MPUBOJAUTH y4eOHBIC KJIacCU(UIIMPOBATH | COOCTBEHHOE COOCTBEHHOE | €
WCITONB30 | pacU€ThI IO e 1 00001maTh (HaKkThl | MHEHUE U LEJTOCTHOE yIpaKHEHUN
BaHUEM bopMynam ¢ U SIBJICHUS O3ULIUIO MHUPOBO33pEH | C
HNOHATUI | UCIIOJIb30BAHU ue HCII0JIb30BaH
«KOJIMYEC | €M MOHSATHUM: ueM
TBO 1/, Mm, M, TOHSITHI:
BemrecTBa | NA. «00BEMY,
», «MOJIbY,
«MOJISIpHA «KOJINYECTBO
s Maccay, BEILECTBAY,
«MOJISIpH «maccay,
137§ «MOJISIPHBIN
00BEMY, 00BeM».
«YUCIO
ABoraapo
».
6 O60011eH | YMeTh OuenuBaror | Beiouparor Y4acTByIOT B OBnaneHue Pemienue
(23) |uew MIPUMEHSTh NPABWIBHOCTH | HAaHOoJ1ee KOJUICKTUBHOM | HABBIKAMU 3a7a4 u
cucremar | 3HaHuA, BBINOJIHEHUA | I(PpPeKkTUBHDBIE 00CyXIeHUU U1 yIpaXHEHUN
n3alus yYMEHMUH, JCUCTBUSA HA | CIOCOOBI pelIeHus | IPOOJIeM, IPAKTUYECKO | .
3HAHUMI HAaBBIKU IIPU YPOBHE 3aaa4, IIPOSIBIISIIOT 1 IToaroroska




II0 TEM€ | BBIIOJIHEHUU aJIcKBaTHOM KOHTPOJUPYKOT U | aKTUBHOCTb BO | ICSITEIIBHOCTH | K
«IIpocTBl | TPEHUPOBOYHBI | PETPOCIIEKTHB | OLEHUBAIOT B3aUMOJICHCTBU KOHTPOJIBHO
e X YIPOKHEHHH | HOM OLEHKHA | POIECCHH U I pELICHUS 1 pabore.
BELIECTBA | U 3aJaHUI. pe3yJibTat KOMMYHUKAaTUB
». HBIX U
IIO3HABATEIIbHBI
X 3a/1a4
7 Kourtpoa | YMern [IpuHIMarOT CamocrosiTe YYUTBHIBAKOT Bripaxaror Kontpoins
(24) | pHasm IIPUMEHSATH U COXPaHAKT | JIBHO pa3Hble MHEHHUS | aJCKBaTHOE 3HAHUH,
pabora 3HAHMS, y4eOHYI0 CO3JaI0T U CTPEMSTCS K | IOHUMaHUe YMEHUH,
Ne 3 o YMEHHUH, 3a1aqy, QJITOPUTM KOOPIMHALUA IPUYMH HAaBBIKOB,
TEME HAaBBIKU IIPU IUTAHUPYIOT JEATEIBHOCT Pa3IMYHBIX ycnexa u IIOJIyYE€HHBIX
«IIpocTel | u3yueHun CBOU U IpU MIO3ULIMH B Heycnexa pu
e TEMBI NEICTBUSA B pELICHUH COTPYIHHUYECTB | yueOHOMU U3YYEHUU
BemecrBa | «IIpocteie COOTBETCTBUU | MpoOIeM e NEATEIBHOCTH | JAHHOU
» BELLIECTBAY. C Pa3IMYHOrO TEMBI.
IIOCTABJIEHHO | Xapakrepa CpencrBa
¥ 3agayeil u OCHOBHBIX UKT K. p.
YCJIOBUSIMU €€ | TOHATUI Ne3 1yac.
peanuzanuun
TEMA Ne 4. COEJUHEHUA XUMHNYECKHUX 3JIEMEHTOB (14 uacos).
I | Crenenp | 3nath dopmup YMeHue YMeHue PeryjiBsmananBaOBI1aIBHHApPHBIC
(25) | oxucneHu | onpesneraeHue OBaHUE paboTaTh C COTpYJIHUYATHIR: | COOCTBCHHABBIKAORIUHECHUS.
s MOHSITUS MOHSTHUS y4eOHUKOM, yuutenem B GopmvmporarHogs | [lonstue o
«CTENEHb 0 JIOTIOJTHUTEITb MOKMCKE U COOpe MOHTHPORO33 PEIRAKTICICORAN
OKHUCJIEHUSD CTEIEHU HOM uHpopMaMUMETAJERX, U~ U OKHUCJICHUS.
.YMeTh OKHCJICH JUTEPATYPOU CJIyLIaTh €T0.CBONCTBAX nesaT¢{BHPpEIRICHN
ONPENEATh us u AprymentupyPot.3.4.6 e




CTETCHb MEePUOINYECK CBOIO MO3ULINIBeNy IATHBH CTETICHU
OKHCJICHHSI 110 oif cuctemMon KOOPJIMHUPYHEBIE: OKHUCJICHUSI B
dbopmye ee ¢ no3uruu PopMUpoBaH OMHAPHBIX
BEIIECTBA U MapTHEPOB B M€ MOHATHUS O COEJIMHEHUSX
COCTaBJISITh COTPYIHHYECERMETAIIIAX, . :
dbopmyIibl IO a0 TPONINU CocraBneHue
CTETIEHH UX CBOMCTBax (bopmynbl
OKHCJICHHS], P:1.3.4.6 OMHAPHBIX
WCTIOJIb3YSI COEMHECHU I
TIPH OTOM PSIJT 1o
AIEKTPOOTPHULIA CTETEHU
TEJIBHOCTH. OKHCJICHHS],
o0
crnoco0 ux
Ha3BaHUS.
Cpencrsa
UKT
IIpe3enTams
«CreneHp
OKHCIICHUSD)
2 | bunapusl | YMeTh CraBar u [IposBistoT bhopMyIHpPYIOT @opMHUpPOBaH | HOMEHKJIATY
(26) | e - HA3vIBAMY: bopMyIUPYIO | YCTOMYMBBIN COOCTBEHHOE ue pa
COEIMHEH | OMHApHBIE T npobsieMy | ydueOHO — MHEHUE U OTBETCTBEHHO | XUMHUYECKUX
us COCTMHEHUS YpoOKa, NO3HABATEJIBHBIN | MO3UIIMIO, 33JaI0T | TO COEIMHEHU I
METAJLIOB | IO UX CaMOCTOSITENb | HHTEPEC K HOBBIM | BOMPOCHI, CTOSIT | OTHOIIEHUS K | Ha
" XUMUYECKUM HO CO3/Ia0T 3HAHUAMU MOHSATHBIE TS YUYEHUIO npumepe
HemeTal | hopmynam; aJITOPUTM crocobam napTHepa UCTIOJIB3YS OMHAPHBIX
OB onpeoensimy: JESTENBHOCTU | pelIeHUs 3a]1a4 MOHATUS CHEUUAJIbHO | COEIMHEHHI,




CTEIICHb IIpU PEIICHUU oJ00paHHbIE | COCTaBIICHUE
OKUCJICHUS IPOOJIEMBI CpEICTBA. dhopmyn
3JIEMEHTOB B paboTaTh 1Mo YmMenue OMHAPHBIX
COCIUHCHUSX. | [UIaHy, OLICHUTH 00bETMHEHH
CTEIEHb . Cpencrea
ycIexa Wi HUKT
Heycnexa [IpesenTanms
CBOEH «bunapHbIe
JEATEIIBHOCTH | COCMHEHUS
3 | Oxcumpl. | 3narb/monnma | 1.@opmupoB | 1.dopmupoBats | 1.CoBepuiencTBo | Pa3Burue Okcunpl 1
(27) | Jleryuue | TB aTb YMEHUE | YMEHMe BAaTh YMEHME BHYTPECHHEUW | JIETy4YHE
BOJOPOJH | XUMHYECKOE YUHMTBIBATh | IPOBOJNTH J0TOBAPUBATBHCHA | IIO3UIUU BOJIOPOJHBIC
bIe MOHSTHE: Bbl/ICJICHHbIE | CDABHEHHE U U IPUXOJMTH K | IIKOJIbHHUKA COECIMHEHUSI:
COEIMHEH | OKCHUJIBI yuuTeJiemM kiaaccupukanuio | o0uemy Ha ypOBHE CocraBiieHue
sl Ymerb OPHUEHTHPBI | MO 3aJaHHBIM pelleHuIo B MOJIOKUTEIBH | XMMHUYECKUX
HA3b16AMY: JNEeMCTBUSLI B | KPUTEPUAM; COBMECTHOM oro dhopmyi, ux
OKCHUJIBI 10 UX | HOBOM nesITeJIbHOCTH; OTHOILICHHS K | Ha3BaHHUE.
dbopmynam yueOHOM 2.®@opmupoBars | 2.PazBuBarhb HIKOJIE, Cpencrsa
onpeoensams: MaTepuajie B |y y4ammxcs YMEHHe IMOHUMaHUSA HUKT
CTEIEHb COTpYAHMYEC | MPeACTABJIEHHE O | IPOXYKTHBHO Heooxomumoc | IIpesenranus
OKHCJICHUS TBE C HOMEHKJIAType pa3peliaThb TH y4YCHUS, «OKCUIB
AJIEMEHTOB B YUHTEJIEM; HEOPraHM4YecKuX | KOH(QIMKTHI HA | BBIPAXKEHHOTO
OKCHJIaX 2. coeIMHEeHUI; OCHOBE y4yeTa B
IlnanupoBar HHTEPECOB H npeoOananu
b CBOM MO3UIIUH BCex U yueOHo-
NeCTBUSA B €ro Y4aCTHMKOB; | II03HABATEIIbH
COOTBETCTBH BIX MOTHUBOB 1
U C NpEeANOYTEHU




MOCTABJICHHO u

7| COIIMAJIBHOTO

3agaden v crocoba

YCJIOBHSIMH OIICHKH

ee 3HAHUI;

peajiu3anmu.

4 | OcHoBanu | 3HaTb/moHuMa | [IpuHEMarOT CamocrosiTe YYUTBHIBAIOT Bripaxaror CocraB n
(28) | . Th Y COXPAHSIIOT | JIbHO pa3HbIe MHEHUS U | aJICKBaTHOE Ha3BaHUE
Xumuyeckue y4eOHYI0 CO3J1AI0T CTpEMSITCA K MMOHUMAaHUE OCHOBaHUM.
nOHAmMUA: 3agayvy, aJITOPUTM KOOpAUHAIIUU MPUYUH Nx
OCHOBaHWUS, IJIAaHUPYIOT JEATEIIBHOCT Pa3JIMYHbBIX ycrnexa u Kiaccuguka
LIEIIOYH. CBOU U TIpU MO3UIINH B Heycnexa 1Hsl.
Ymersb JICUCTBUSA B pelIeHn COTPYIHHYECTBE | yueOHOMU Nunukaropel
-HA3b16AMb: COOTBETCTBUU | TIpobJIeM JNEATENBHOCTH | .
OCHOBAaHUS IO | C Pa3IMYHOTO CpencrBa
ux popmysaM | IOCTaBJIEHHO | XapakTepa UKT
-cocmaenams: | Vi 3a1a4ey U OCHOBHBIX IIpe3enTanu
XUMUYECKHE YCJIOBUSIMU €€ | TOHSITHI s
bopmyIibl peanuzanuu «OcHoBaHuA
OCHOBAHMHU; - »
onpeoenimao: JI.O.
OCHOBAaHHS 110
ux popmynam
S5 | Kucnorsl: | 3nars/nonuma | 1.@opmupos | 1.@opmupoBats | 1.CoBepiueHcTBo | Pasutue CocraB u
(29) | cocras, Th - aTb YMEHHE | YyMEHHeE BATh YMEHUE BHYTPEHHEW | HA3BaHUE
HOMEHKJIA | XUMUYECKOE YUYMTHIBATH | IPOBOJAUTH J0TrOBapUBAaTBLCHA | IO3UIUU Kucinot. Ux
Typa. nouamue: Bbl/IeJICHHbIE | CDABHEHHE U U IPUXOJMTH K | IKOJIbHHKA Kiaccupuka

KHUCJIOTA, yuHuTeJIeM Kjaaccupukanuio | oduemy Ha YPOBHE 1S,




11EJI0Yb. OPHUEHTHPBI | M0 3aJaHHBIM penieHnIo B MOJIOKUTENBH | THANKATOPBI
Ymersn - AEUCTBUS B | KPUTEPUAM; COBMECTHOM oro .
Ha3vleamo: HOBOM NeATeJIbHOCTH; otHouieHus k | Cpencrsa
KHUCJIOTHI T10 UX | Y4eOHOM 2.@opmupoBath | 2.Pa3zBuBaATH 1IKOJIE, UKT
dbopmynam - MaTepuajie B |y y4aluuxcs yMeHue MOHUMAaHHUS IIpe3enTanu
cocmaenams: | COTPyJAHUYEC | MpeJCTaBJIeHHEe O | IPOAYKTHBHO HEOOX0UMOC | s
XUMHUYECKHE TBe C HOMEHKJIATYpe | pa3peliarb TH y4YCHUS, «Kucno
bopmyIibl yuuTeJIeM; HEOPTraHUYEeCKHUX | KOH(IUKTHI HA | BBIPAXKEHHOTO | ThD»
KHUCJIOT - 2. COeIMHEHMH; OCHOBE yueTa B JL.O.
onpedenams: | Iliianuposar HHTEPECOB U npeobiagaHu
KHUCJIOTHI 110 UX | b CBOH Nno3uuMii Bcex U y4eOHO-
dbopmymnam. NeCTBHUSA B €ro Y4aCTHMKOB; | [I03HaBaTEJIbH

COOTBETCTBH BIX MOTHBOB H

UC NpEeANOYTEHN

MOCTABJIECHHO U

7] COLIMAJIBHOTO

3ajaveil u crioco0a

YCJIOBUSAMM OIICHKH

ee 3HAHUI;

peajaun3anuu.

6 | Comm. 3nars/monuma | Oopmup YmMenue YmMenue PeryiBsmaanBa®BianCocras u
(30) Th - OBaHUE paboTaTh C COTpYJHUYATHIR: | COOCTBEHHEBBHIKHOMEHKIIATY

Xumuueckoe MOHSTHUS Y4EOHUKOM, yuuteneM B QopMHROBAHHOEIS | pa
nouamue: 0 COJIAIX JOTIOJTHUTENb MOKCKE U COOpE TORTHPORO33PEIRKTICOIIEH )
COJIb. U UX HOU uHDOpMAIUUMETAJUERX, U~ | CocraBiieHue
Ymerb CBOMCTBA JUTEPATYpPOU CJIyLIATh €ro. CBOM¢TBAX nesTgIhopMy
- Ha3vleamMb: X u Aprymentupyiot.3.4.6 COJICH.
COJIU TI0 UX MEePUOANYECK CBOIO NO3ULINBeny IS THBH CpencrBa




dbopmynam Ol cucTeMOM KOOPJAUHUDPYHBIE: HUKT
-COCMaenamy: ee ¢ no3uuru PopMUpoOBaH IIpe3enTanu
XUMUYECKHE MIapTHEPOB B W€ MQHATHS O A
bopMyIIbl COTPYAHUYECERMETAIIAX, . «Conn»
COJIEH ; a0 TPONINU JL.O.
onpeoenamo: X CBOMCTBaX
COJIM MO UX P:1.3.4.6
dbopmynam
7 | Kpuctamin | 3HATh TUIIBI 1.®opmupoB | 1.@opmupoBars | 1.CoBepmiencrBo | Passurue BemecTtra
(31) | nueckune | KPUCTAUIMUECK | aTh YMEHHE | YMeHHe BaTh YMEHUeE BHYTPEHHEW | MOJEKYJISIpH
pPELIETKH. | UX PEUIETOK. YUMTBLIBATH | IPOBOJAUTH J0TOBAPUBATHLCH | ITO3HUIIUU oro
Ymerb Bbl/IeJIEHHbIE | CPABHEHNE U U MPUXOAUTH K | IIKOJbHUKA CTPOCHHUS.
XapaKkTepU30Ba | yuyuTeJaeM KJIaccH(pPUKALMIO | 001EMY Ha YPOBHE 3aKkoH
Thb U OOBSICHATH | OPUEHTHPBI | MO 3aJJAHHBIM pelleHnIo B MOJIOKUTEIBH | MOCTOSTHCTBA
CBOMCTBA NEUCTBUA B | KPUTEPHUM; COBMECTHOH oro BEILIECTB.
BEILIECTB HA HOBOM NesTeIbHOCTH; OoTHOLICHUS K | Moaexkynapu
OCHOBAaHUU yueOHOM 2.®opmupoBats | 2.Pa3BuBaTh HIKOJIE, ble, UOHHDbLE,
BHJIA Marepualie B |y y4alIuxcs yMeHHe MOHUMAHHUS aTOMHBIE U
XUMHYECKOU COTPYAHMYEC | MPeACTABJIEHHE O | IPOAYKTHBHO HEO0OXOIMMOC | METaJUTMYECK
CBS3U U TUNA TBe C HOMEHKJIAType pa3peliaThb TH Y4YECHUS, ue
KPHUCTAJUIMYECK | yUYUTeEJeM; HEOPraHW4eCKUX | KOH(NIMKTBI HA | BBIPAXKCHHOTO | KPUCTAJLUINYE
O PEHIETKH. 2. COCIMHEHMI; OCHOBe yuera B CKHE
InanupoBat HHTEPECOB U npeobiaaHy | pelIeTKH.
b CBOM NMo3uLMH Bcex U yuyeOHo- CpencrBa
AEUCTBUA B €ro yuactHukoB; | nozHaBarenbH | UKT
COOTBETCTBH bIX MOTUBOB 1 | [Ipe3enTanus




HC npeanouteHu | «Kpucrammm
MOCTABJICHHO U YECKHUe
7] COLIMAIIBHOTO | PELIETKN
3agaden v crocoba
yYCJIOBHAMM OIICHKH
ee 3HAHUI;
peajiu3anmu.
8 | Uncrsle 3Hath CraBaT u [IposBisArOT bopMyIupyIOT ®opmuposan | [lonsTue o
(32) | BemiecTBa | ompeneneHue | GOPMYIHUPYIO | YCTOMUYMBBIN COOCTBEHHOE ue YUCTOM
U CMECHU. | OHSITHUI T IpoOJsieMy y4eOHO — MHEHHE U OTBETCTBEHHO | BEIIECTBE U
«YHCTHIE ypoOKa, MIO3HABATEIbHBIN | MO3UIIMIO, 331AK0T | TO CMECH, UX
BEILIECTBAY , CaMOCTOSITENb | HHTEPEC K HOBBIM | BOIPOCHI, CTOSIT | OTHOUIEHUS K | OTJINYHE.
«CMECU», UX HO CO3Jar0T 3HAHUSAMHU MOHSATHBIE TS YUYEHUIO [Tpumepsr
OTJINYHE. aNTrOpUTM crioco0am napTHepa VCIIOJIb3YS cMecei.
YMmernb NESITEIBHOCTU | PEIICHUS 3a7a4 TIOHSTHS crienraibHO | CrtocoObl
pa3nnyath MIPU PELICHUU N0I00paHHbIE | pa3JIeICHUs
OJIHOPOJIHBIC U | TPOOJIEMBI CpEICTBa. cMecei.
HEOJAHOPOAHBIE | paboTaTh MO YmMenue 3HaueHue
CMeEcCH, IUIaHYy, OLICHUTh cMmecel B
pa3ieniTh Ux; CTEICHb pUpPoJIe U
3HA4YEHUE ycrnexa uin KUZHU
cMecel B Heyclexa YesoBeKa.
IPUPOJE U CBOEH CpeacrBa
JKU3HU nestenbHocTy | UKT
YyeJioBeKa. IIpesenTanus
«Hucrere
BEILIECTBA U

CMECH»




JL.O.

9 | lIpakTnu | 3Harb npaswia | [Ipuaumaror Camocrosite YYUTBIBAIOT Bripaxaror Paznenenune
(33) | eckan oOpallleHus ¢ | ¥ COXPAHSIIOT | JIbHO pa3HbIE MHEHUS U | aICKBaTHOE OJTHOPOIHBIX
padora 71a060paTOpHBIM | yUEOHYIO CO31at0T CTPEMSITCS K OHUMAaHUE u
Ne2 o0opylioBaHME | 33/a4y, aNrOpuT™M KOOpAUHALIUH IPUYMH HEOJTHOPOJH
Ouncrtka | M, CIOCOOBI IUTAHUPYIOT JEATEIBHOCT Pa3IUYHBIX ycnexa u BIX CMECeN,
3arpsi3HEH | pa3ciICHUs CBOHM U IIpH MIO3ULIAN B Heyclexa paboTa ¢
HOM OJTHOPOIHBIX NEICTBUSA B peLIeHUH COTPYJHHYECTBE | y4eOHOH nabopaTopH
IIOBapE€HH | CMECEM. COOTBETCTBUU | MpoOsEM NEATEIBbHOCTH | BIM
ol comu | YMeThb c Pa3IMYHOrO 00opyA0oBaH
IPOBOJUTH MOCTABJICHHO | XapakTepa UeM.
pazaeneHueM U 3agadeil u OCHOBHBIX [TpakTrueck
cMecen YCJIOBUSIMH €€ | TOHATUI ast pabora Ne
bunbTpoBaHUE | peann3aluu 2 1 gac.
M U
BBITTAPUBAHUEM
10 | MaccoBas | 3HaTh [IpuHrMaroT Camocrosite YYUTBIBAIOT Bripaxaror Maccosas u
(34) | u ONPEICIICHUE U COXPAHSIIOT | JIBHO pa3HbIC MHEHUS U | aJICKBAaTHOE 00bEéMHAS
00BEMHAsI | MACCOBOM JIONU | YUEOHYIO CO34ar0T CTpeMSATCS K IIOHUMAHUE O
J0JIN pacTBOPEHHOTO | 3a/1a4y, AITOPUTM KOOpIMHALWN IPUYHH KOMITOHEHTO
KOMITOHEH | BEIIEeCTBA. IUTAHUPYIOT JEeATEIbHOCT Pa3IUYHBIX ycrnexa u B CMECH
TOB CMECH | YMeTh CBOU U TIpU MO3UIINH B Heycrexa (pactBOpA).
(pacTBOpa | BBIUUCIATH JICUCTBUS B pemeHuun COTPYJHUYECTBE | yueOHOH Pacuérsl,
). MaCCOBYIO COOTBETCTBUU | MpobiieM JNEATEIIBHOCTH | CBA3aHHBIE C




JIOJIIO B c pa3IM4HOrO HCIIOJIb30BaH
pactBope u MOCTaBJIEHHO | XapakTrepa V€M TOHATHUS
00BEMHYIO U 3aauen u OCHOBHBIX «TOJISA.
JIOJIIO Ta3ax. YCIIOBUSIMU €€ | TMOHSATHM

peanu3anuu
11 | Pemienne | YMmersb pemats | OuenuBator | BoiOuparor Y4acTByIOT B Osnanenue Pemienue
(35) | pacuéTHbl | 3amauwy, C IIPAaBWIBHOCTD | HauboJ1ee KOJIJIEKTUBHOM HaBBbIKAMU 3a1a4 U
X 3a7a4 HCIOJIb30BAHUE | BBINOJIHEHUA | 3)(peKTUBHbIE 00CyXIeHUH InIE: YIIPa)KHECHUN
Ha M ITOHSATHN NEUCTBHS HA | CIIOCOOBI npo0Jem, IIPAKTUYECKO | HA pacyeT
HAaXO0JKJICH | MaccoBas U YPOBHE pelieHus 3a1a4, | IPOSIBISAIOT 17} MacCOBOU U
ue o0BEMHAs aJICKBaTHOU KOHTPOJIMPYKOT | aKTUBHOCTb BO NESTENIbHOCTH | 00BbEMHON
MacCOBOH | JI0JIU. PETPOCIIEKTUB | H OLEHUBAKOT B3aUMOJCHUCTBUU JIOJIH,
151 HOM OLICHKHU npoueccun JUISL pELLICHUS HaXO0XICHUE
00BEMHOI pe3yJbTar KOMMYHUKaTUBH MaccChl UIx
JoJien BIX U o0BEMa
CMECH. IT03HABATEIIbHBIX KOMITOHEHTAa
3a1a4 CMECH.

12 | IlpakTny | Y™MeThb Henmenonaran | @opmMupoBaHue 1. IlmanupoBanue | l.MotuBanusa | 3akperieHue

(36) | eckan MPUTOTABIIUBAT | UE U NIO3HABATEIbHOM | IPAKTHYECKON Hay4YeHUs TEOPETUIECK

padora b PacTBOD C IJIAHUPOBAHU | LIEJIH paborte 1o peaIMETy WX HaBBIKOB
Ne3 ONPEACIIEHHO | € IpeIMETY XUMUSA B pELLIECHUU
[IpurotoB | MaccoBou 2.Pazpernienue 2.Pa3BuBaTh | 3aga4 Ha
JICHUE Jonen KoH(pIMKTA YyBCTBO HaXO0XKICHUE
pacTBopa | paCTBOPEHHOTO 3.Ynpasnenue TOPIOCTH 32 | MaCCOBOM

c BEILIECTBA; IIOBEICHUEM POCCUHCKYIO | 0T
oIpenes€ | pemarhb 3a1a4u rapTHepa XAMUYECKYIO | PAaCTBOPEHHO
HHOU Ha HAYyKy ro BEIECTBa
MAacCOBOM | ONIpeaEeIeHUe 3.HpaBcTBeHH | n




noJien MacCcoBOM 101U 0-3TUYECKOE | IPUTOTOBIICH
pacTBOpE | U Macchl OIICHMBAaHUE | K€ pacTBopa
HHOTO PacTBOPEHHOTO COJIH C
BEIIECTBA. | BEIIECTBA. OTpeIeIEHHO
1 oneu
PacTBOPEHHO
ro
Bemiectna. 1.
p.
No3 Tuyac.
13 | O6006mieH | YMeTh OuenuBator | BoiOuparoT Y4acTByIOT B Osnasenue [ToBTOpEHME,
(37) |uen MIPUMEHSATD PaBUJIILHOCTh | HanboJ1ee KOJUJIEKTUBHOM HaBbIKaMU 00o00111eH1e
cucremar | 3YH, BBINOJIHEHUS | 3 PeKTUBHBIE 00CYXIeHUH TS 51
u3anus MOJIy4CHHBIE NEUCTBHS HA | CIIOCOOBI po0Jem, MPAKTUYECKO | CUCTEMaTHh3a
3HAaHUU [IpU U3YYECHUU | YPOBHE penieHMsi 3a1a4, | IIPOSIBJISIOT 171 M 3HAHUHN
1o TeM€ | TEMBI aJICKBaTHOM KOHTPOJIMPYKT | aKTUBHOCTbH BO NESATEILHOCTH | 110 TAaHHON
«Coenune | «CoOeIUHEHUST | pETPOCIEKTUB | M OIIEHHBAIOT B3aMMOJICHCTBHUU TEeMe.
HUS XUMUYIECKUX HOU OLIEHKH | MPOIeCCHH JUISL pelIeHUs
XUMHUYECK | DJIEMEHTOBY. pe3yabTat KOMMYHUKATHBH
170 BIX U
3JIEMEHTO MMO3HABATEIIbHBIX
B» 3a/1a4
14 | KouTpoa | YMerhb CraBuTth CpaBHuUBaTH, dopmynupyeT BricrauBaer | Cpencrtsa
(38) | bHan MPUMEHATD y4eOHbIe KiaccuuirpoBa | COOCTBEHHOE coocteernoe | UKT K,p.
padorta 3HAHMS, Leau Th ¥ 00001aTh MHEHHE U IIEJIOCTHOC Ne4 1 gac.
Ne 4 o YMEHUS U (aKThI U SIBJICHUS | TIO3UIIHIO MHUPOBO33PEH
TeMe HABBIKU B XO/I€ ue
«CoennHe | U3y4EHUsl TEMBI




HUS «CoeauHeHus
XUMUYECK | XUMUYECKHUX
170'¢ AIIEMEHTOBY.
AIEMEHTO
B»
TEMA Ne 5. UBMEHEHUSA, IPOUCXOJAINUE C BEHIECTBAMM (11 yacos).
1 | Xumunuec | 3nathb CraBar u [IposBnsiroT bopMyIHpyIOT ®opMupoBaH | XUMHUYECKas
(39) | kue Omnpenenenre | GOPMYIHPYIO | YCTOMUYMBBINA COOCTBEHHOE ue peakius.
peaKkiuu | MOHATHUS T IpobsieMy y4eOHO — MHEHHE U oTBeTcTBEHHO | [IpHu3Haku u
U YCIIOBHUS | «<XMMHUYECKasi | ypoKa, MIO3HABATEIbHBIN | MO3UIIMIO, 331AK0T | TO YCJIOBHS
170'¢ peakuus», CaMOCTOSITENb | HHTEPEC K HOBBIM | BOIPOCHI, CTOSIT | OTHOUIEHUS K | IPOTEKaHUs
MPOTEKaH | IPU3HAKU U HO CO3/al0T 3HAHUSAMHU MOHSATHBIE TS YUYECHUIO XUMHUYECKHUX
sl YCJIOBUS aNTrOpUTM crioco0am napTHepa UCIIOJB3YA peaKkiuii.
BO3HUKHOBEHM | JICATEJIbHOCTU | PEIICHUs 3a1a4 MTOHATHS CIEUHAIBHO | DK30TEpMUY
S U TEYEHUS IIPU PELICHUU noI00paHHbIE | €CKHE
XUMHYECKUX po0JIeMbI CpEICTBa. u
peakiui, TUIbl | padoTaTh 1O YmMenue AHJIOTEPMUYE
peakiui o JIaHy, OIIEHUTH CKHE
MOTJIOIICHU IO CTEIEHb peaKkIuu.
W ycnexa uimn Cpencrta
BBLJICIICHUIO HEyclexa UKT nuck
SHEPIUU. CBOEH K. u M.
NEATEIbHOCTH
2 | 3akoH 3HaTh OuenuBaror | BoiOuparor Y4acTBYIOT B OBnanenue 3aKkoH
(40) | coxpaHeH | ompeqiesieHHe | MPaBUJILHOCTH | HAMOoJIee KOJJICKTHBHOM HaBBIKAMHU COXpaHEHUS
Vsl MacChl | XUMUYECKUX BBIOJIHEHUA | 3 (PeKTUBHBIE 00CYXIeHUH TS Macchl
BEILIECTB. | YPAaBHEHUH, JNEUCTBHS HA | CIIOCOOBI mpo0em, MIPAKTUYECKO | BEILECTB.
XuMH4eC | 3HaA4EHUE YPOBHE peleHus 3a1a4, | IPOSIBIISIOT 51 ITonsTHE O




KHE koa(dduiMeHTa | aJeKBaTHON KOHTPOJIMPYKOT | aKTUBHOCTBH BO NEATEIIBHOCTH | XUMHYECKOM
YPAaBHEHU | B XUMUYECKHUX | PETPOCIIEKTUB | U OLIEHUBAKOT B3aMMO/JICHCTBUU YpaBHEHHUH.
A. YpaBHEHUSIX. HOU OLICHKM | MPOLIECCHH JUISL pEIIEHUs 3HayeHue
Ymerb pe3yJibTat KOMMYHUKATUBH HHJICKCOB U
COCTaBIISATh BIX U KodpuIeH
ypaBHEHUS MO3HABATEIbHBIX TOB.
peaKui Ha 3a7a4 CocrapieHue
OCHOBE 3aKOHa YpPaBHEHUH
COXpaHEHUS XUMUYECKH
MAaccChl pEeaKuunid.
BEILIECTB, Cpencrta
paccTaBisTh KT
Kod(urmeHt JIACK
bl. K. u M.
IIpesenTanus
«3aKoH
COXpaHEHHUS
MaccChl
BEILECTB.
XUMHUYECKHE
YpaBHEHUSI
3 | Peakuuu | 3nath dopmup YMenue YMenue PeryassmmanBa®BnanKnaccuduka
(41) | paznoxkeH | onpeseraeHue OBaHUE paboTaTh C COTpYJHUYATHIR: | COOCTBEHHEBBIKIIHSI
sl peakiuit MOHSATHUS y49€OHUKOM, yunteneM B OpMHBOREHHOEIS | XUMUYECKUX
pa3lIOKEHUS U | PEaKIUu JIOTIOJTHUTEITb MOKMCKE U COOpE TTOHIHPORO33PERKTIPEAKITHII 110
COCIUHEHUS. pasioxe HOU uHQoOpMaAIUUMETAJURRX, U~ | YUCITY
YmMmerb HUSA JUTEPATYpPOU CIyLIATh €ro. CBOMCTBAX NESTEIU COCTaBy
OTJINYATh U AprymentupyPot.3.4.6 UCXOJHBIX U




peaKkuuu MEPUOIUYECK CBOIO MO3ULNIPeRy/IATUBH MOJTYYUBIINAX
pa3JIoXKeHUs U Ol cucTeMom KOOPJUHUPYHBIE: cs
COCIUHEHUS OT ee ¢ no3uuuu PopMHUpoBaH BEILIECTB.
JIPYyTUX TUIIOB, MApTHEPOB B M€ MIQHATHS O CpenctBa
COCTaBJIATh COTPYIHUYECCHBMETAIIIAX, . KT
ypaBHEHUS aJuIOTPOTITUU [Ipe3enTarnus
peaKun UX CBOMCTBax « Trmsl
JTAHHOT'O THIIA. P:1.3.4.6 XHMHUYECKUX
peaxkuu »
JL.O.
4 | Peakuuu | 3HATH 1.®opmupoB | 1.@opmupoBars | 1.CoBepmiencrBo | Passurue CyIIHOCTD
(42) | coenuHeH | ompeeeHNue aTb YMEHUE | YMEHMe BaTh YMEHHE BHYTPEHHEW | peakiui
us peakiuit YUYUTBHIBATHL | IPOBOJAUTH JA0rOBapuBaTbLCA | O3UIUU COCIUHCHUS
COCIUHCHHS. BbljleJIEHHbIE | CpDABHEHHE H U NPUXOJMTh K | IIKOJbHUKA u
Ymerb yuuTejiemM KJIaccH(pPUKALMIO | 001EMY Ha YPOBHE COCTaBJICHUE
OTJINYaTh OPHEHTHPbI | M0 3aJaHHbIM pellieHuIo B MOJIOKUTEBH | peaKIui
peakuuu JACHCTBUSL B | KPUTEPUAM; COBMECTHOM oro JTAaHHOTO
COCIUHEHHUM OT | HOBOM nesITeJIbHOCTH; OTHOIIICHUS K | TUIIA
JIPYTUX TUMOB | y4eOHOM 2.@opmupoBath | 2.PazBuBathb HIKOJIE, CpenctBa
peaKIum, MaTepuajie B |y y4ammxcs YMeHue IMOHUMaHUSA HUKT
COCTaBJISITh COTPYJAHUYEC | MpeACTABJIEHHUE O | MPOAYKTHUBHO HeoOxomuMmoc | [Ipe3enTaru
ypaBHEHUS TBeE € HOMEHKJIaType pa3pemarb TH Y4YECHUS, s « Tumsl
peaKiui YUHTEeJIEM; HEOPraHM4YeCKMX | KOH(IMKTHI HA | BBIPAXKEHHOTO | XUMUYECKUX
JTAHHOTO THIa | 2. COCIMHEHMI; OCHOBe yuera B peaKuu »
InanupoBat HHTEPECOB H npeobnaganu | JI.O.
b CBOU NMO3MIMIi BCex U y4eOHO-
JNeMCTBUA B €ro Y4acTHMKOB; | IO3HABATEJIbH

COOTBECTCTBH

bIX MOTHUBOB H




uc PEANOYTEHN
MOCTABJICHHO U
7| COIIMAJIBHOTO
3agaden v crocoba
YCJIOBUSIMH OLICHKU
ee 3HAHUI;
peajM3anuu.
5 | Peakumn | 3naTh [IpuHIMarOT CamocrosiTe YYUTBIBAIOT Bripaxaror CymHocTh
(43) | 3amernieHy | OTIpe/IETICHUE | U COXPAHSIIOT | JIbHO pa3HbIC MHEHUS U | aJI€KBaTHOE peakuuii
A1. peakuin y4eOHYIO CO3/1AI0T CTpEMSITCA K MMOHUMAaHUE 3aMEIICHHS,
3aMEILICHUS. 3azayvy, aJITOPUTM KOOpAWHALIUH NPUYNH COCTaBJICHUE
Ymernb IJIAHUPYIOT JESTENBHOCT Pa3JIMYHbBIX ycnexa u peakiui
OTJINYaTh CBOU U TIpU MO3ULIAN B HEeyclexa JAHHOTO
peakiumn JEUCTBUSA B pelLIeHun COTpYIHHYECTBE | yueOHOMU THIIA.
3aMEIIeHUs OT | COOTBETCTBHH | TPOOIeM nesarenbHocTH | CpencTsa
JIPYTUX TUIOB | C Pa3IUIHOTO UKT
pEaKLnii, 3HaTh | IOCTABJICHHO | XapakTepa IIpesenranus
YCIIOBUSA 1 3a7a4en u OCHOBHBIX « Tuner
TEUCHUS U YCJIOBUSIMU €€ | TOHSATHI XUMUYECKUX
YMETh peanuzanuu peakIuii »
COCTAaBJISITh JI.O.
YpaBHEHUSA
peakuin
B3aUMOJIEICTBH
s METAJUIOB C
pacTBOpamu
KHUCJIOT U

CoJIeH,




UCIIOJIBb3YS P

aKTUBHOCTH

METAJIJIOB.
6 | Peakuun | 3HaTh [TpuauMaroT Camocrosite YUHUTBIBAIOT Bripaxator CymHocTh

(44) | oOMeHa. | ompeneneHue | U COXPAHSAIOT | JIBHO pa3HbIE MHEHUS U | aICKBaTHOE peakuui
peakuui y4eOHYI0 CO31at0T CTPEMSITCS K OHUMAaHUE oOMeHa u
oOMeHa u 3a1avy, QJITOPUTM KOOpIMHALUN IPUYMH COCTAaBJICHUE
HEUTpaIM3aly | IUIAHUPYIOT JEATEIBHOCT Pa3IUYHBIX ycnexa u YPaBHEHUI
Y, YCIIOBUS CBOHM U IIpH MIO3ULIAN B Heyclexa peakuuii
IIPOTEKAHHUS NEICTBUSA B peLIeHUH COTPYJHHYECTBE | y4eOHOH JAHHOTO
peakuui COOTBETCTBUU | MpoOsIEM NEATEIbHOCTH | THIIA.
oOMeHa 110 c Pa3JIMYHOTO Peaknus
KOHIIA. MOCTABJICHHO | XapakTepa HeUTpanu3an
Ymerb 1 3a7a4en u OCHOBHBIX YH. Y CIOBUSA
OTIINYATh YCIIOBUSIMH €€ | TOHSATHI TE€YEHUs
peakuuu peam3anuu peaKuuit
oOMeHa oT MEXIY
JIPYTUX TUIIOB pacTBOpaMHu
peaKIuu, KHCJIOT,
COCTAaBJIATh IEJI0YEHN U
YPaBHEHUS COJIEH 10
JAHHOTO THIIA, KOHLIA.
ONPEAEIIATh Cpenctpa
BO3MOKHOCTD UKT
[IPOTEKAHUSA IIpesenTanu
peakuuin s1 «Tumsl
oOMeHa J10 XUMHYECKUX




KOHIIA. peakui »
J1.O.
7 | Tunel YMmerhb CraBsaT u [IposBusroT bopmyIupyroT ®opmupoBaH | XUMHUYECKHUE
(45) | xumHueck | xapakmepu3oe | OPMYIUPYIO | YCTONUMBBII COOCTBEHHOE ue CBOICTBA
ux amo: T nIpodiemMy y4e0HO — MHEHUE U OTBETCTBEHHO | BOJbI. THUIIBI
peaKkuuii | XMMHUYECKHUE yYpoOKa, MO3HABATEJbHBIA | MO3UIUIO, 33JaI0T | IO XUMHUYECKUX
Ha CBOICTBA CaMOCTOSITENIb | HHTEPEC K HOBBIM | BOIPOCHI, CTOSIT | OTHOIIEHUS K | peaKuid 1o
MIPUMEPE | BOABI; HO CO3/al0T 3HAHUSAMU MOHSTHBIC IS YUYCHUIO YUCITY U
BO/IBI. COCTaBJIATh; aJITOPUTM criocobam rapTHEpa VCTIOJIb3YS COCTaBy
YpaBHEHUSA NESATETLHOCTU | PEIICHUS 3a/1a4 MTOHATHS CIIELMAIBHO | HICXOJHBIX U
XUMUYECKHUX IIPYU PELICHUU 0I00paHHbIE | TOJTYYCHHBIX
peakiuit pOoOJIEMBbI CpeICTBa. BEILIECTB.
XapakTepuszyr | paboTaTh Mo YMenue Cpencta
X IJIAHY, OLICHUTD HUKT
XUMUYECKHE CTEIEHb Buneodparm
CBOMCTBA BO/JIbI ycrnexa uin €HT
Y ONIPENETATH Heycnexa MpEe3EHTALUS
WX THIIL. cBOEH «Bomay»
nesreapHoctu | JI.O.
8 | Pemienne | YMmerh OLeHnBaT Bbiouparor VYyacTtBy10T B OBiazenue AJroput™m
(46) | 3amau o | BBIYMCIISATH MO | IPABWJIBHOCTD | HAHDOJIee KOJIJIEKTUBHOM HaBBIKAMU pelieHus
XUMHUYECK | XUMUYECKUM BBINOJHEHUS | I(pPeKTHUBHDBIE 00CYKICHUH TUTSt 3a/1a4 1o
UM YpaBHEHUSIM JCUCTBUSA HA | CIIOCOOBI mpo0Jem, MPAKTUYECKO | YPaBHEHUSIM
YPaBHEHU | Maccy IO YpPOBHE peleHud 3a1a4, | POSBIIAIOT 171 peaxkuuii
s Ha U3BECTHOMY aJIeKBaTHOM KOHTPOJIMPYKOT | AKTUBHOCTH BO nesarenbHocTH | CpencTa
HAaXOX/IEH | KOJIMYECTBY PETPOCIIEKTUB | M OLIEHUBAKOT B3aMOJICHCTBUU KT
ue BEIECTBA, HOUW OLICHKU NMpoueccuu JUIA pELIEeHUS IIpesenTtanus
KOJIMYECT | BCTYMUBIIETO pe3yJabTat KOMMYHUKATUBH «Pemmenue




Ba MacChl | WM BIX U 3a/1a4
1 00bEéMa | MOJTYYarOIIEroc MMO3HABaTEJIbHBIX 1o
BEILIECTBA. | 51 B Pe3yJIbTaTe 3a/1a4 XUMUYECKUM
peakIiuu, u ypaBHEHUSIM
HA00O0POT. »
9 | Pemienne | Ymerb pemiath | OneHuBaroT | Beiouparotr Y4acTByIOT B OBnanenue Brruucnenue
(47) | 3amadu o | pacu€THBIC MPaBUWIBHOCTD | HaHboJIee KOJIJICKTUBHOM HaBBIKAMHU 1o
XUMUYECK | 3aJ1a4d Ha BBITIOIHEHUSL | 3(peKTUBHbBIE 00CyXIeHUH TUTS XUMUYCSCKUM
UM BBEIYHCIICHUC JEUCTBUS HA | CIIOCOOBI npo0JieMm, MPAKTUICCKO | YPAaBHCHHSIM
YpaBHEHU | MACChl WIH YpOBHE peleHus 3a1a4, | IPOSIBISIOT i MaccChbl,
SIM Ha 00BEMa a7ICcKBaTHOM KOHTPOJHMPYIOT | aKTUBHOCTH BO NEeATEIbHOCTH | 00BbEMA UITH
HAXO0XJICH | IPOYKTOB PETPOCTIEKTUB | U OLIEHUBAKOT B3aMMO/ICHCTBUHU KOJINYECTBA
M€ MacChl | PEaKIIUHU I10 HOM OLICHKHU npoueccun JUISL pEIICHUS OJIHOTO U3
WJIn yKa3aHHOM pe3yabTart KOMMYHHUKATHUBH MIPOJTYKTOB
00béMa Macce Win BIX U PEaKIUH 110
MPOJIYKTa | O0BEMY MMO3HABATEIIbHBIX Macce
peaKIuu | UCXOHOTO 3aga4 HCXOIHOTO
o BEIIICCTBA, BEIIIECTBA U
M3BECTHO | OJIHO U3 BEIIICCTBA,
M Macce KOTOPBIX coJiepaKaller
15 R)0 | COJICPKUT 0
00BEMY MIPUMECH. onpeenéHHy
HCXOIHOT 10 JTOJTEO
0 MIPUMECEH.
BEIIIECTBA, [Ipe3enTanus
coJiepxa «Pemenne
1IEro 3a1a4
MIPUMECH. 1o




XUMHNYCCKUM

YpaBHEHHSIM
»
10 | O6o0ueH | YMeTh [IpuHIMaroT Camocrosite YYUTBIBAIOT Bripaxaror IloBTOpEHUE
(48) |uewn MPUMEHSATD Y COXPAHSIIOT | JIbHO pa3HbIe MHEHUS U | aJICKBaTHOE u
CUCTEMAT | 3HAHUS, y4eOHYI0 CO3JIal0T CTpPEMSTCS K MIOHUMAaHHE cucTeMarusa
n3anus YMEHUS U 3a;auy, aNrOpuT™M KOOpAUHALIUH PUYNH 1S 3HAHUU,
3HAHUU HAaBBIKH PH IJIAHUPYIOT JEATEIIBHOCT Pa3JIMYHbBIX ycnexa u YMEHHI U
[0 TEME | BBIIIOJIHEHHUH CBOU U TIpU MO3UIINH B HEeycrexa HaBBIKOB,
«I3MeHe | TpPEHHPOBOYHBI | ACHCTBHUS B peleHun COTpYIHHYECTBE | yueOHOMU MOJTYYEHHBIX
HUS, X 3aJJaHUH U COOTBETCTBUU | MpoOIieM NEATEIIBHOCTH | IPH
IPOUCXOJl | YIPAKHEHUH. | C Pa3IMYHOrO W3y4YeHUHU
AIIUE C MOCTABJICHHO | XapakTepa TaHHOU
BEIIECTBA 1 3a7a4en u OCHOBHBIX TEMBI.
MU. YCJIOBUSIMU €€ | TOHSITHI
peanuzanuu
11 | KouTpoa | YMerb CraBuTth CpaBHUBATH, dopmynupyet BricranBaer | Kontposs
(49) | pHan MPUMEHSTH ydeOHBIC KJ1accupUIUpoBa | COOCTBEHHOE cooctBennoe | 3YH,

pabora 3HAHMS, 1en Th U 0000111aTH MHEHHE U LEJIOCTHOE MOJTYYEHHBIX
Ne§ o YMEHUS U (aKThI U SIBJICHUS | TIO3UIIUIO MHUPOBO33pEH | , IPU
TEeMe HaBBIKH, ue W3Yy4YEHUU
«/3meHe | moJiy4yeHHBIE B JAHHOU
HUS, X0J1€ U3yUYECHUS TEMBL.
IIPOUCXOJ] | TEMBI KontponsHa
SAIINE C «3menenwus, s pabota No
BEIIECTBA | MPOUCXOJSIINE 5 1 yac.

MH».

C




BCIICCTBAMU,

pu
BBITTOJITHEHU U
KOHTPOJILHOU
paboTHI.
TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB RJIETPOJIMTOB (18uacos).
1 PactBope | 3naTh CraButhb CpaBHuBars, Y4acTByIOT B Osnanenue PactBopsI.
(50) | Hue. ONpeesneHue | yueOHbIe KJIACCU(PUIMPOBA | KOJJIEKTUBHOM HaBBIKAMHU ['unpatsr.
PactBopu | moHsATHSA eIn Th U 0000111aTH 00CyXIeHUH U1 Kpucrannor
MOCTh «pacTBOPBI», (baKThI U SIBICHUS | IPOOJIEM, MPAaKTUYECKO | HIpaT
BEILIECTB | IPU3HAKHU MPOSIBIIAIOT 17§ bl. TemnoBbie
B BOJIE. XUMHYECKOTO aKTUBHOCTb BO NEATEIIBHOCTH | SIBJICHUS MIPU
B3aUMOJIECHCTB B3aUMOJCHUCTBUU pacTBOpEHUU
us 1pu JUISL pelIeHus :
pacTBOpPEHHH, KOMMYHUKATUBH HacpleHHsl
yCJIOBUS BIX U e,
pacTBOpEHHUS MO3HABATEIbHBIX HEHACHIIIICHH
BEIIIECTB B 3a1a4 bIE U
BOJIE, MePEHACHIIIIEe
KJ1Iaccuukanu HHBIE
10 PacCTBOPOB. PacTBOPBI.
Cpencrsa
UKT Huck
K. u M. JI.O.
2 | Onektpon | 3narb/monuma | [IpuHumaroT Ymenue YmMmenue Pery 1 8rnam1BaOBIaIOHBETPOIUT
(51) | uTHuecka | Th XumMuueckue | 1 COXpaHIIOT | padoTaTh C COTPYIHHYATHIR: | COOCTBEHHRBHIKAME
o NOHAMUSL: y4eOHYIO Y4EOHUKOM, yunteneM B QOopMHROBATHOES | HEAJIEKTPOIU
JUCCOLMA | DJIIEKTPOJIUT U | 3a/1a4y, JIOTIOJIHUTEITb MOKMCKE U COOpE MOHIHPORD33PEIKTABECKO




M. HEIEKTPOJINT, | IUIAHUPYIOT HOWU uHGOpPMALIMETANMRX, H i Mexannsm
JIEKTPOJIUTHYE | CBOU JUTEPATYPOU CJIyLIaTh €T0.CBONCTBAX TS T THHIOIR AL
CKas JCUCTBUS B 51 Aprymentupyiot.3.4.6 U BELLECTB C
JUCCOLIMALIAS, | COOTBETCTBUM | IEPHOIUYECK CBOIO 03NN Beny IS THBH pa3InYHbIM
CUJIbHBIN c OM CUCTEMOU KOOpAUHUDPYHBIE: TUIIOM
DIIEKTPOJINT, ITIOCTaBJIEHHO ee ¢ no3uuuu PopMUpoOBaH CBSI3U.
CJ1a0BIi 1 3a/1a4el u ITApTHEPOB B W€ MQHATHS O Crenenn
DIIEKTPOJINT, YCIOBHSIMU €€ COTPYAHUYECCHEREMETAIUIAX, . AIEKKTPOJIUT
ITOHUMATh peanuzanuun AJUIOTPOIIUU NYECKOU
CYIIHOCTb UX CBOMCTBax TUCCOLMALN
mpouecca P:1.3.4.6 uu
IIEKTPOIUTUY KJ1accuuka
€CKOM s
JIVCCOLAALINY. AIIEKTPOJIATO
B.
IIpe3enranms
«INEKTPOIIUT
nyecKas
JUCCOLMALNS
».
3 OcHOBHBI | 3HATH [IpuHUMaroT CamocTtosiTe YUYUTBIBAIOT Bripaxaror O600IUTH
(52) |e OCHOBHBIE Y COXPAHSIIOT | JIBHO pa3Hble MHEHUA U | aJICKBaTHOE OCHOBBI
MIOJIOKEH | MOJIOKEHUS y4eOHyI0 CO3JaI0T CTpPEMSTCS K MIOHUMAaHHE TEOPUHU
us NIEKTPOJIUTHYE | 33]1a4y, AITOPUTM KOOpIMHALNN IPUYHH AIEKTPOIUTH
TEOPUHU CKOM IJIAHUPYIOT JEATEIIBHOCT Pa3JIMYHBIX ycnexa YECKOU
AJIEKTPOJI | AMCCOLMALIMHU. | CBOU U IIpU IIO3ULIUH B Heycnexa JUCCOLMALN
utnyecko | Katnonsr u NEUCTBHS B pelieHuu COTPYIHHYECTBE | yueOHOM U B BUJE
71 AHUOHBI. COOTBETCTBUU | MpoOIeM JNEATEIBHOCTH | YETKUX




JUCCOoITra c Pa3IMYHOTO MTOJIO’KEHUM.
107078 MIOCTaBJICHHO | XapakTepa [Ipe3enTarus
Il 3amaueit u OCHOBHBIX «INEKTPOJUT
YCJIOBHSIMU €€ | TIOHSATUM nJeckas
peanuzainumn JTUCCOITUAITIN
.
4 | luccomma | 3HaTh 1.®@opmupoB | 1.@opmupoBath | 1.CoBepuiencTBo | Pazputue DIIEKTPOIUT
(53) | us ornpeeyeHue aTb yMeHHe | YMeHHe BaTbh YMEHHeE BHYTPEHHEHW | nueckas
KHCJIOT, KHCJIOT, YUYHTBHIBATHL | IPOBOJAUTH JAOTOBAPUBATBLCS | TO3UIUU JCCOLMAITN
OCHOBaHH | IICJIOYEH, BbljleJIEHHbIE | CpDABHEHHE H U MPUXOJUTH K | IIKOJbHUKA sl KACIIOT,
u, COJICH B CBETE | yUHMTeJeM KjIaccuukanuio | 001memMy HA YPOBHE OCHOBAHUM,
coJiei. TEOpUHU OPHEHTHPHI | MO 3aJAHHBIM pelleHuIo B MIOJIOKUTENBH | COJIEH B
AIEKTPOJIUTUYE | AeHCTBUSA B | KPUTEPHUSM; COBMECTHOM oro BOJTHBIX
CKOM HOBOM NesiTeIbHOCTH; OTHOIIICHUS K | pacTBOpax.
JTACCOLUAIMA. | Y4eOHOM 2.@opmupoBath | 2.PazBuBathb HIKOJIE, Huck K. u M
Marepuajie B |y y4aluuxcs yMeHue MTOHUMAaHHMS
COTPYJHUYEC | MpeACTaABJIeHUE O | MPOAYKTUBHO HEO0XOIMMOC
TBe ¢ HOMEHKJIaType pa3pemiarhb TH y4YCHUS,
YUHTEJIEM; HEOPraHMYecKMX | KOH(IMKTHI HA | BBIPAXKEHHOTO
2. COeIMHEHMI; OCHOBe yueTa B
InanupoBat HHTEPECOB U npeoOIagaHu
b CBOU MO3MIMIi BCex U y4eOHO-
JAeMCTBUA B €ro y4aCTHMKOB; | [I03HABATEJIbH
COOTBETCTBH BIX MOTHBOB U
UcC MPEANOYTEHU
MOCTABJIEHHO U
7| COLMAIIBHOTO
3ajgavdeii u cocoba




YCJIOBHAMM OILICHKH
ee 3HaHUM;
peaju3anuu.
5 | Monnsle | Ymerhb [IpuHIMaroT Camocrosite YYUTBIBAIOT Bripaxaror CymHocTh
(54) | ypaBHEHU | 0OBACHAMD! Y COXPAHSIIOT | JIbHO pa3HbIe MHEHUS U | aJICKBaTHOE peakiuit
A CYIIHOCTb y4eOHYI0 CO3J1at0T CTpEMSITCA K IIOHUMAaHUE MOHHOI'0
peakiuit 3a;auy, aNrOpuT™M KOOpAUHALIUH PUYNH oOMeHa u
VIOHHOT'O IJIAHUPYIOT JEATEIIBHOCT Pa3JIMYHbBIX ycnexa u YCIOBUS UX
oOMeHa; CBOU U [IpU MO3ULIUN B Heyclexa MIPOTEKAHUS.
onpeoensms: NEHCTBUS B peleHnn COTpYIHHYECTBE | yueOHOMU CocraBienu
BO3MOXHOCTb | COOTBETCTBUU | MpoOsieM NEATEIIBHOCTH | € MOJHBIX U
MPOTEKAHUS c Pa3IMYHOTO COKpAILICHHBI
peakuin MIOCTABJIEHHO | Xapakrepa X
MOHHOTO 1 3a7a4en u OCHOBHBIX MOHHBIX
oOMeHa 10 YCJIOBUSIMU €€ | TOHATUI YpaBHEHHM
KOHIIA. peam3anuu pEeaKUunid.
-COCMAeGNAmy: IIpe3enTams
TIIOJIHBIE U «onnbIe
COKpAILICHHbBIE YpaBHEHHUSD)
HMOHHBIE
YpaBHEHUS
peakuun
oOMeHa
6 | Yopaxsne | YMeThb OuennBawr | BoiOuparor Y4acTByroT B OBnanenue Peakunn
(55) | Hus B COCTAaBJIATh NPaBUJILHOC | HAauOoJIee KOJUIEKTUBHOM HaBBIKAMU HMOHHOTO
COCTaBJIE | YpPAaBHEHUS Th IpPheKTUBHBIE 00CYXIeHUH TUTSL oOMeHa.
HUU peakuuin BBINOJIHCHUS | CIIOCOOBbI po0JeMm, IPAKTHYECKO




w

WOHHBIX | MOHHOTO JAeiicTBHUS HA | pellieHUus 3aJ4a4, | IPOSIBIIAIOT 171

ypaBHEHU | oOMeEHa, YPOBHe KOHTPOJIMPYIOT | aKTUBHOCTH BO JESITEIbHOCTH

51 MIOHUMATh UX aJIeKBaTHOI | M OLIEHUBAIOT B3aUMOJICHCTBUHU

pEaKIU.. | CYITHOCTb. peTPOCIeKHB | MPOLECCHH JUISL pELICHUS
Onpenensith HOM OLIEHKH | pe3yJbTaT KOMMYHUKATUBH
BO3MOKHOCTD BIX U
MPOTEKAHUM MO3HABaTEIbHBIX
HOHHOTO 3a7a4
oOMeHa.

7 | Kucnotel | 3HaTh 1.®opmupoB | 1.@opmupoBath | 1.CoBepuieHcTBo | Pazputue Onpenenenu
(56) | B cBeTe OIIPEICIICHUE aTb yMeHHe | YMEHHUe BaTh YMEHHUeE BHYTPEHHEU | €

TEOpUHU KHUCJIOT B CBETE€ | YYUTHIBATH | IPOBOAMUTDH J0TOBAPUBATBHCHA | IIO3UIUU KHMCJIOT KaK

anektpon | TO/, Bbl/IeJIECHHbIE | CPABHEHHE H U IPUXOJMTH K | IIKOJIbHHUKA AJIEKTPOJIUTO

UTUYECKO | KJacCH(HKaIM | yUYHTeIeM KJIaccu(pukanuio | oomemy Ha YPOBHE B.

%1 10 U OPHUEHTHPBI | MO 3aJaHHBIM pelleHuIo B nonoxuteabH | Knaccuduka

JUCCOLIMA | XUMHUYECKHUEC AeCTBUSL B | KPUTEPUAM; COBMECTHOM oro U

IIUH. CBOICTBA HOBOM nesITeJIbHOCTH; OTHOIIIEHUS K | KHCJIOT I10
KUCJIOT. YMeTh | Y4eOHOM 2.@opmupoBats | 2.Pa3zBuBaThH IIKOJIE, Pa3JIMYHbIM
COCTAaBJISITh MarTepuajie B |y y4auuxcs yMeHue MTOHUMAaHUS MIPU3HAKAM.
ypaBHEHUS COTPYJAHUYEC | MpeAcTaBJIeHHE O | MPOAYKTUBHO HeoOxomumoc | TunuuHeie
peakIui, TBe ¢ HOMEHKJIaType pa3pemiarhb TH y4YCHUS, CBOMCTBA
XapaKTEPU3YI0 | yUHTeeM; HEOPraHMYeCcKUX | KOH(IMKTBI HA | BBIPAXKCHHOTO | KUCJIOT:
1110704 2. COeIUHEeHUIA; OCHOBE y4yeTa B Psin
XUMHYECKHE IlnanupoBar HHTEPECOB H npeobiaagany | HampsDKCHUS
CBOICTBa b CBOH NO3UINI BCcex U yueOHo- METaJLIOB.
KHUCJIOT B JNeMCTBUA B €ro y4aCTHMKOB; | ITo3HaBarenpH | [Ipe3eHTanus
MOJIEKYJIIPHOM | COOTBETCTBH BIX MOTHBOB " | «KuCIOTHI»
Y MOHHOM HC npeanourenu | JLO.




BUJIC; MOCTABJICHHO 151
onpeoensimn. 71 COLIMAJIBHOTO
BO3MOXHOCTh | 3aJa4eill " crocoba
MPOTEKaAHUS YCJIOBHSIMH OIICHKH
TUITUYHBIX ee 3HAHUI;
peaKuuii peanuM3anmu.
KHCJIOT.
8 | OcHoBad |3HaTh 1.®opmupoB | 1.@opmupoBath | 1.CoBepuieHcTBo | Pazputue Onpenenenu
(57) |uaB OnpeAeeHue aTb YMeHHe | yMeHHe BATh YMeHHeE BHYTPEHHEU | €
CBETE OCHOBaHHM B YUYUTBHIBATHL | IPOBOJAUTH JA0rOBapMBaTBLCH | TO3UIUA OCHOBaHMI
TEOpUHU ceere TO/I, Bbl/IeJIECHHbIE | CDABHEHHE H H NPUXOAUTh K | IIKOJbHHUKA Kak
AJIEKTPOJ | KJacCH(HKAIM | yUYHTEIeM KJIaccu(puKanuio | o0memy Ha YPOBHE AJIEKTPOJIUTO
UTUYECKO |10 U OPHEHTHPbI | MO 3aJaHHBIM pelleHuIo B MOJIOKUTENBH | B.
151 XAMHUYECKUE ACUCTBUSL B | KPUTEPUAM; COBMECTHOH oro Knaccuduka
JICCOIIa | CBOMCTBA HOBOM nesITeJIbHOCTH; OTHOIICHUS K | ITUs
1005078 OCHOBaHU. yueOHOM 2.@opmupoBath | 2.PazBuBathb HIKOJIE, OCHOBaHHI.
YmMmeTb MaTrepuajie B |y y4aluxcs yMeHue MTOHUMAaHUS Tunuanbie
COCTaBJISITh COTPYJHUYEC | MpeACTaABJIeHUE O | MPOAYKTUBHO HEOOXOAMMOC | CBOMCTBA
ypaBHEHUM TBe ¢ HOMEHKJIaType pa3pemiarhb TH y4YCHUS, OCHOBaHHIA.
peakIui, YUHTEJIEM; HeOpraHuyeckux | KOH(QIMKTHI HA | BeIpakeHHOTO | [Ipe3eHTanus
XapakTepusyw | 2. COeIUHEeHUIA; OCHOBE y4yeTa B «OcHoBaHu4
1110704 InanupoBat HHTEPECOB H npeobiagaHu | »
XUMHUYECKUE b CBOH NO3UINM Bcex U y4eOHO- JI.O.
CBOICTBa AefcTBUSA B €ro Y4aCTHUKOB; | II03HABaTEIIbH
OCHOBaHHI B COOTBETCTBH BIX MOTHUBOB U
MOJIEKYJISIPHOM | M € MPEANOYTEHN
Y NIOHHOM BUJIE | OCTABJIEHHO u
i COLMAIIBHOTO




3agaden v crocoba
yCI10BUSIMHA OIICHKHU
ee 3HAaHUM;
peaju3ainum.
9 | Okcuasl | 3HATH [IpuHIMaroT Camocrosite YYUTBIBAIOT Bripaxaror CocraB
(58) ONpPEEIICHUE | U COXPAHSIIOT | JIbHO pa3HbIe MHEHUS U | aJICKBaTHOE OKCHUJIOB, UX
OKCHJIOB, y4eOHYI0 CO31at0T CTPEMSTCS K MOHUMaHHE KJaccuduka
KjaccuuKkaly | 3amaqy, aNTrOpUTM KOOpAUHAIIUU PUYHH ITHS.
10 U IJIAHUPYIOT JEATEIIBHOCT Pa3IMYHbBIX ycrnexa u Heconeobpa
XUMHUYECKHE CBOU U TIpU MO3UIINH B HEeycrexa 3YIOIIHE U
CBOMCTBa JEHCTBUS B pelieHnu COTpYJIHHUYECTBE | yueOHOMH coJieoopaszy
OKCHJIOB COOTBETCTBUU | MpoOIIeM NEATEIIBHOCTH | IOLIUE
Ymerb c Pa3JIMYHOTO (KUCTOTHBIE
CocTaBiATh MOCTaBJIEHHO | XapakTepa Y OCHOBHBIC)
ypaBHEHUSA 1 3a1a4eu U OCHOBHBIX OKCHUBI.
peaKuuid, YCJIOBUSAMU €€ | TOHSATUU CaoiicTBa
XapaKTepU3yl | peann3anuu KHUCJIOTHBIX U
111170:¢ OCHOBHBIX
XUMUYECKHE OKCHJIOB
CBOWCTBA ITpesenranms
OKCHJIOB B «OKCUIBY
MOJIEKYJISIPHOM JL.O.
1 HOHHOM
BHJIC.
10 | Conu B 3HaThb CraBuTth CpaBHuUBaTH, dopmynupyeT BricrauBaer | Onpenenenu
(59) | cBete Kiaccupukany | yueOHbIe KjaccuuirpoBa | COOCTBEHHOE coOCTBEHHOE | € coJiel Kak
TEOPUHN 0 U uenu Th U 0000111aTH MHEHHE U EJI0OCTHOE AIEKTPOJIUTO
AIEKTPOJI | XUMUYECKUE (aKThI ¥ SIBJICHUS | TIO3UITHIO MHUPOBO33PEH | B.




UTUYECKO | CBOMCTBA ue Knaccuduka
7| CpEIHUX IS COJICH.
JUCCOLMA | CPETHUX XHAMHUYECKUE
UH. COJIEH. CBOMCTBA
COJIEH.
IIpesenTanm
g «Conm»
JI.O.
11 | [IpakTnu | YMeTh [enenonaran | ®opmMupoBaHue 1. IInanupoBanue | 1.MotuBauus | CBoMCTBa
(60) | eckasn oOpamarbcs ¢ | u€ u MO3HABATEJIbHOM | MPAaKTUYECKOU Hay4YEHHUs KHCJIOT,
padora XUMHAYECKOU IJIAHUPOBAHU | LIEJIH paborte 1o npeaMeTy OCHOBaHUH,
Ne 4, MOCYZ0U U e [peaMETY XAMUS OKCHUJIOB U
CpoiicTBa | 1aOOPaTOPHBIM 2.Pa3penienune 2.Pa3BuBath | conei. IL.p.
KHCIIOT, o0opyZoBaHHe KoH(pIMKTa YYBCTBO Ne4 1 yac
OCHOBAaHMU | M. 3.Yupasnenue rOPAOCTH 3a
u, Hcnonp3oBaTh MOBEICHUEM POCCUHCKYIO
OKCHUJIOB | IPUOOPETEHHBI napTHEpa XUMUYECKYIO
Y COJIEU. | € 3HaHUS U HayKy
YMEHUA, 3.HpaBcTBeHH
MOJTy4YECHHBIE 0-3TUYECKOE
IpU U3YYCHUU OLICHHBAHUE
TEMBbI
«PactBOpenue.
PacTBOpbI.
12 | I'enetnue | 3HATH 1.®opmupoB | 1.@opmupoBars | 1.CoBepmiencTBo | PazBurue [Tonsitue o
(61) | ckas XUMHYECKHE aTb yMEHHE | YMEHHUE BaTh YMEHHUeE BHYTPEHHEW | TEHETUYECKO
CBSI3b CBOKWCTBA YUHMTBHIBATh | IPOBOINTH JAOTOBAPUBATBLCH | [TO3ULUU 51
MEXKTY OCHOBHBIX Bbl/IeJICHHbIE | CDABHEHHE U U MPUXOUTH K | IIKOJbHHKA CBSI3U U




KJIACCaMHU | KJIaCCOB yuuTesieM Kjaaccuukanuio | oouemy Ha YpOBHE TE€HETUYECKH

HEOPraHU | HEOPTraHWYECK | OPHEHTHPBI | MO 3aJaHHBIM PelleHuIo B IIOJIOKUTENBH | X

YECKUX 150, JNEeHCTBUSL B | KPUTEPHUAM; COBMECTHOM oro psarax

COEIMHEH | COCIMHEHHI, HOBOM NesiTeIbHOCTH; OTHOILICHUS K | METAJJIOB

15158 OIPENICIICHUE y4yeOHOM 2.@opmupoBars | 2.Pa3zBuBaTH IIKOJIE, 51
TEHETUYECKOW | MaTepuaJie B |y y4Yaluxcsi yYMeHue MTOHUMAaHUS HEMETAJUIOB.
CBSI3H. COTpyAHMYEC | MPeACTABJIEHHE O | IPOXYKTHUBHO HeoOxoauMoc | XUMUYECKUE
YMmerhb TBE C HOMEHKJIaType paspelarb TU YYEHUS, CBOMCTBa
COCTaBIIATh yuHTeJIeM; HEOPraHMYeCcKMX | KOH(IMKTHI HA | BBIPAXKCHHOTO | OCHOBHBIX
ypaBHEHUS 2. COeIUHECHUIA; OCHOBE y4eTa B KJIACCOB
XUMHUYECKHUX IlnanupoBar HHTEPECOB H npeobiajaHu | HEOPraHU4ecC
peakiui, b CBOU NMO3MLMH BCex U yueOHo- KX
XapakTepPU3yrw | AedcTBHSI B €ro Y4acTHMKOB; | IO3HABATEJIbH | COEUHEHUM.
e COOTBETCTBH bIX MOTUBOB U | [Ipe3enTanu
XUMUYECKHE UC NPEANOYTEHU | o
CBOWCTBA U MOCTABJICHHO 51 «I'eneTnyeck
TEHETUYECKYO | Wi COL[MAJILHOTO | asi CBSA3b
CBSI3b 3ajaveil u cnoco0a MEXIY
OCHOBHBIX YCJIOBUSAMM OLICHKH KJIaccaM U
KJIACCOB ee 3HAHUI; HEOpraHuyec
HEOPraHWYECK | peajim3aluu. KHX
UX COeIUHEHUMN
COCIMHEHUN »

13 | Okucnure | 3narr/monnma | OuenuBaotr | BeiOupatot YYHUTBIBAIOT OBnanenue [TonsiTne
(62) | nbHO - Th - MPaBUJIBLHOCT | Hanbosee pa3HbIC MHEHUS U | HABBIKAMU OKHCJICHUE U

BOCCTAHO | XUMuueckue b s pexTuBHBIE CTpPEMSITCS K TUTSt BOCCTAHOBIIE

BUTEIIbHBI | HOHAMUSL: BBITIOJTHEHUSI | CTIOCOOBI KOOpAUHALIUH MPaKTUYECKO | HHE,

e OKUCIIUTENb U | NIEUCTBUS HA | PEIICHUS 3a/1a4, | pa3JuYHbIX i OKHCITUTETTN




peaKkIuu. | BOCCTAHOBUTEI | YPOBHE KOHTPOJIMPYIOT U | TO3ULIUH B NEATEIIBHOCTU | U
b, OKHCJICHUE U | aJICKBATHON OIICHUBAIOT COTPYJHUYECTBE BOCCTAHOBHUT
BOCCTAaHOBJICHU | PETPOCIEKUB | IPOLIECCUU e,
€. HOU OLICHKM | pe3yJIbTar OnpeIeTICHUE
Onpeoenamo: CTEICHU
CTEIICHb OKHCJICHUS
OKHCIICHUS DJIEMEHTOB.
AJIEMEHTA B CpenctBa
COCJIMHCHUM, HUKT
OKHUCIIUTEIIN U IIpe3enTaru
BOCCTaHOBHUTEII s
U, TUI «Oxucnuren
XUMHUYECKOU BHO -
peakiuu no BOCCTAHOBUT
VU3MEHECHUIO €JIbHBIC
CTEIICHU peaKIm»
OKHUCJICHUS
XUMHYECKUX
DJIIEMEHTOB.
14 YnpaxsHe | Ymernb CraButh CpaBHUBATB, dopMynupyer BrictanBaer | Okucnurenb
(63) | HusB OTnpeesATh y4eOHbIC KJaccupuuupoBa | COOCTBEHHOE COOCTBEHHOE | HO -
COCTaBJIE | CTENEHb enu Thb U 0000111aTh MHEHUE U LEJIOCTHOE BOCCTaHOBUT
HUU OKHCJICHUS (baKThl U SABJICHUS | O3ULIUIO MHPOBO33PEH | €JIbHBIE
OKHCIIUTE | BJIEMEHTOB B ue peaKkiuu.
JILHO- COCIMHEHUH, Oxkucnurenb
BOCCTAHO | OKUCJIUTEIH U u
BUTEJIbHBI | BOCCTAHOBUTE BOCCTaHOBUT
X U, OKUCJIEHUE U eJb




peakiuil. | BOCCTaHOBIICHU Oxkucnenue
e u
BOCCTaHOBJIE
HUE
15 CpolicTBa | YMeTh Lenenonaran | ®opmupoBanue | Paspemenue I.MotuBanust | OKucauTenb
(64) | BemiecTB | ONpEaCTATh e u MO3HABaTEIbHONU | KOHPIUKTA HAay4YCHUS HO -
U3YYECHHBI | CTETICHb IJIAHUPOBAHM | LIEJIU VYnpasnenue npeiIMeTy BOCCTaHOBHT
X KJIaCCOB | OKUCIIEHUS e MOBEJCHUEM XUMUS eJIbHBIC
B CBETE JJIEMEHTOB B rapTHepa 2.Pa3BuBaTh | peaKkUUU.
OBP. COCIMHEHUH, YyBCTBO Cpencrta
OKHUCJIUTEIIA U ropaoctu 3a | UKT
BOCCTaHOBUTEII poccuiickyto | [IpesenTtanm
U, OKUCJIEHUE U XUMHUUYECKYIO | 51
BOCCTaHOBJICHU HayKy «Oxucnuren
¢ 3.HpaBCTBEHH | bHO -
0-3TUYECKOE | BOCCTAHOBUT
OLICHUBAaHUE | €JIbHBIC
peaKLum»
16 | IpakTn4y | YMersn [IpuHIMarOT CamocTrosiTe YUYUTBHIBAIOT Bripaxaror I'eneTnuecka
(65) | eckas oOpamaTeCs ¢ | U COXPaHSIIOT | JIbHO pa3HbIe MHEHUS U | aJICKBaTHOE s
padora XUMUYECKOU y4eOHYI0 CO3/at0T CTpEMSITCS K NOHUMAaHHe CBSI3b MEXKIY
Ne §. NOCYJ0M 1 3a;auy, aNrOpUTM KOOpAUHALIUH NPUYUH OCHOBHBIMU
['enetnue | 1aGOPaTOPHBIM | TUTAHUPYIOT JEATEIIbHOCT Pa3IUYHbBIX ycrnexa u KJIaccaMmu
cKas o0opylI0BaHHE | CBOU 178110)7 MO3ULIAN B Heycrexa HEOpraHuyec
CBA3b M. NEICTBUS B pELIeHUH COTPYJHUYECTBE | y4eOHOM KHX
MEXIY Hcnonp30BaTh | COOTBETCTBUU | MpPOOJIEM NEATEIbHOCTH | COEUHEHUIA.
KJIAaCCaMU | IPUOOPETEHHBI | C Pa3IUYHOIO IT.p. No5 1
HEOpraHu | € 3HaHUs U IIOCTABJIEHHO | XapakTepa qac




YEeCKUX yMEHUS, i 3a7aueii u OCHOBHBIX
COCJIMHEH | MOJy4YEHHBIE YCIIOBUSIMU €€ | TOHSTHUM
ui. IpU U3YyYEHUU | peallu3aliu
TEMBI
17 | O6061meH | YMeThb OuenuBaror | BeiOupator YUHUTBIBAIOT OBnageHue Pemenue
(66) | meun Xapakmepu3oe | IPaBUIBLHOCT | HauboJee pa3HbIe MHEHUS U | HABBIKAMHU 3a/1a49 U
CHUCTEMAT | amb: b 3¢ peKkTUBHbBIC CTpEMSITCA K TSt YIIpa)KHEHUN
u3arus XUMHUYECKHE BBITIOJTHEHUSI | CIIOCOOBI KOOpAUHAIIUU MPaKTUYECKO | MO JAHHOU
3HAHUHN CBOMCTBA NEUCTBHS HA | PELICHMS 3a/1a4, | pasIM4HbIX 17} TEME.
MO0 TEME | OCHOBHBIX YpOBHE KOHTPOJUPYIOT U | TTO3UIIUH B nesrenbHocTu | [lonroroBka
«PacTBOp | KI1accoB aZICcKBaTHOM OIICHUBAIOT COTPYJHUYECTBE K
EHUE. HEOPTraHUYECK | PETPOCIEKUB | MIPOLIECCUU KOHTPOJIBHO
PacTtBOpBI | X BemecTs. HOM OLICHKU pe3yapTar i padorTe.
. Cocmaenamo:
CBoiicTBa | ypaBHEHHS
pacTBOpPO | XUMUYECKHUX
B peakuui,
ANEKTPOJI | XapaKTEepU3YIO
UTOB.» 1I1E CBOMCTBA
HEOPTraHUYEeCK
WX BEIIECTB.
18 | KouTpoa | YMmerhb CraBuTth CpaBHuUBaTH, dopmynupyeT BricrauBaer | Cpenctsa
(67) | bHan MPUMEHATD y4ueOHbIC KjaccuuirpoBa | COOCTBEHHOE coocteernnoe | UKT K.p.
pabora TEOPETUYECKUE | LIEeTU Th U 000011aTH MHEHHE U 1[EJIOCTHOE Ne6
Ne6 o u (aKThI U SIBJICHUS | TIO3UIIUIO MHUPOBO33PEH
TEMe MPaKTUYECKUE ue
«PactBop | 3YH,
CHUE. MOJTyYEHHBIE




PactBOpBI

CBoiicTBa

MIpY U3y4YCHUU
JIJAaHHOM TEMBI,

Ha
pacTBOpPO | KOHTPOJIBHOM
B pabore.
AIEKTPOI
UTOB»
19 | Ananus Ymerb [IpuHIMarOT CamocrosiTe YYUTBIBAIOT Bripaxaror Pemenne
(68) | KOHTPONIb | MPUMEHATH Y COXPAHSIOT | JIBHO pa3HbIC MHEHUS U | aICKBaTHOE 3a/a4 u
15(0)7 TEOPETUYECKUE | yUEOHYIO CO31at0T CTPEMSITCS K NOHUMAaHHe yIpaxHEHUH
paboThI u 3a;auy, aNropuT™M KOOpAWHALIUH NPUYNH 10 TAaHHOM
Hroru MPAaKTUYECKUE | IUNIAHUPYIOT JEATEIIBHOCT Pa3IUYHBIX ycnexa u TEME.
Kypca. 3VH, CBOU U [IpH MO3ULIAN B HEeyclexa Ananus
NIOJIyYECHHBIE NEICTBUSA B pELICHUH COTPYJHHUYECTBE | yueOHOM KOHTPOJIBHO
[IPU U3YYEHUU | COOTBETCTBUU | MpoOieM JeSTEIbHOCTH | K pabOTHI.
JTAHHOU TEMBI, | C Pa3IUIHOTO
Ha MOCTABJICHHO | XapakTepa
KOHTPOJIBHOW | ¥ 3aJ1a4el u OCHOBHBIX
pabore. YCJIOBUSIMU €€ | TOHSITHI

pean3aiyu
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