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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma ydeOHOro kypca mno xumuu s 8-10 kimacca paspadorana Ha ocHoBe PI'OC
BTOPOTO TOKOJICHHS, TIPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMHUHU (Oa30BbIi
ypoBeHb) U aBTopckoi nporpammbl O.C. I"'abpuensna (I'abpuensu O.C. mporpamma Kypca XUMHH IS 8-
11 xmaccoB o0mieo0pazoBarenbHbIX yapexaenuii M: JIpoda,2010r).

[Iporpamma paccuntana Ha 68 dacoB (2 yaca B Henemro) B 8 kiacce, 68 yacoB (2 yaca B Henemo) B 9
kiyacce 1 34 gaca (1 yac B Heznemto) B 10 knacce. ConepxaHnue nporpaMmbl HalpaBj€HO Ha OCBOEHHE
yUYalIMMUCs YHUBEPCAIBHBIX YU4EOHBIX NEHCTBUII HA 6a30BOM ypOBHE

XuMus, KaKk 0JJHa U3 OCHOBOIIOJIAralOIIUX 00JacTeil ecTeCTBO3HAHUS, SIBIISICTCS HEOTHEMIIEMON
4yacThio 00pa30BaHUS HIKOJBHUKOB. KakIblii 4eroBeK UBET B MHUPE BEILIECTB, IOSTOMY OH JOJIKEH
UMETh OCHOBBI (DYHJIaMEHTAJIbHBIX 3HAHUU MO XMUMHH (XUMUYECKas CUMBOJIMKA, XUMUYCCKUE TTOHSTHSI,
(akThl, OCHOBHBIE 3aKOHBI U TEOPUH), TIO3BOJISIOLINE BBIPAOOTATh MPECTABICHUS O COCTaBE BEIIECTB, UX
CTPOEHHUH, IPEBPAIICHUSX, IPAKTUYECKOM HCIOIb30BaHUH, a TAKXKE 00 OMACHOCTH, KOTOPYIO OHU MOTYT
npencTaBisaTh. l3yuas XuMuio, ydamquecss y3HAIOT O MaTepUaTbHOM €IMHCTBE BCEX BEILECTB
OKpY’KaloIllero Mupa, 00yCIOBIEHHOCTH CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHEM, [I03HABAEMOCTHU U
MPEeICKa3yeMOCTH XUMUYECKUX sBJeHMI. I3ydeHne CBOMCTB BEIIECTB U X MPEBpaIlleHUuil ClIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS, a TpakTH4eckas paboTa ¢ BemecTBamMu (Ja00paTOpHBIE OMBITHI) —
TPYAOTIO0HUIO, aKKYpaTHOCTU U coOpaHHOCTU. Ha mpumMepe XuMuH yuaniuecs MmojydaroT IpeaCcTaBIeHUs
0 METO0/1ax MO3HAHMUSI, XapaKTEPHBIX JIJIsl ECTECTBEHHBIX HaYK (IKCIIEPUMEHTAIbHOM U TEOPETUUECKOM).

Henn nzyuenus xumun B 8-10 kmnacce:

* OCBOGHHUE BaKHEUIINX 3HAHUN 00 OCHOBHBIX MOHSTUAX M 3aKOHAX XMMUU, XUMUYECKON CHMBOJIHKE;

¢ OBJIagC€HHUC YMCHUSAMU Ha6J'IIOZ[aTI> XUMHYCCKUC SBJICHUA, MPOBOJUTH XUMHAYECKUU OKCIICPUMCHT,
MIPOU3BOJIUTH PACUYETHI HA OCHOBE XMMHUYECKHX (hOPMYJI BEHIECTB U YPABHEHUN XUMUUYECKUX PEaKLIU;

¢ PAa3BUTHUC NO3HABATCIBbHBIX MHTCPECOB W HMHTCIICKTYAJIbHBIX CIIOCOOHOCTEN B nmponecce nmpoBEACHUA
XUMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOSITENLHOTO TMPHOOPETEeHUsT 3HAaHUH B COOTBETCTBHH C
BO3HUKAKIIMMHU ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

* BOCMHTAaHHE OTHOIICHUS K XUMHUU KaK K OMHOMY U3 (DyH/IaMEHTATbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
1 DJIEMEHTY 00IIeUeIOBEUECKON KYIbTYPHI,

* TpUMEHEHHE TIONyYEeHHBIX 3HAHUH W yMEHUW Juis Oe30MacHOr0 HCIMOJIb30BAHUS BEIIECTB U
MaTrepurajioB B 6I)ITy, CEIILCKOM XO35CTBE MW Ha IMPOU3BOJACTBC, PCUICHUA MNPAKTHYCCKUX 3adad B
MOBCETHEBHON KM3HH, TMPEAYNPEKICHUS SIBICHHUM, HAHOCAIIUX Bpel 370pPOBBI0 UYEIOBEKa U
OKpY>Karollen cpene.

3apaum:

1.ChopmupoBath 3HaHHE OCHOBHBIX TTOHSATHI M 3aKOHOB XUMUHU;

2. BocnutbIBaTh 00IIEYENIOBEYECKYIO KYIBTYPY;

3. Yuurtp Hab01aTh, IPUMEHSATH MOJIYyYEHHbIC 3HAHUS HAa MPAKTUKE.

JINYHOCTHBIMHM pe3yJIbTATAMM M3yUYSHUS MpeaMeTa « XUMHUS SBISIOTCS CIESIYIONINe YMEHHUS:

® 0CO3HaBaTh CTUHCTBO U IEJIOCTHOCTh OKPY)KAFOIIETO MHUPa, BO3MOXKHOCTH €0 TT03HABAEMOCTH U
O00BSICHUMOCTH Ha OCHOBE JIOCTIIKEHUH HAYKU;

® TIOCTENEHHO BBICTPAaWBATh COOCTBEHHOE I1€JIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTH
¥ TOTOBHOCTh K CaMOOOpa30BaHHIO, B TOM YHCIIE U B PAMKaX CaMOCTOSTEIbHON AESITeNTbHOCTU
BHC IIKOJIBI,

® OIICHMBATh KU3HEHHBIE CUTYAIlMU C TOUKH 3peHHsI 0€30MacHOro oOpas3a KU3HU U COXPAHEHHS
3JI0pOBbBSI;

® OIICHMBATh PKOJOTHUYECKHUI PUCK B3aUMOOTHOIICHU Y€TTOBEKA U MPUPOJIBI.

e (opMHUPOBATh JKOJOTUYECKOE MBIIUICHHE: YMEHUE OLIEHUBATH CBOIO JIEATEIBHOCTh U TIOCTYIKHU
JIpYTUX JIOJIEH C TOYKM 3pPEHHs] COXPAHEHHsI OKpYXKArolled Cpelpl - rapaHta >KU3HH U
OJyraromoydust JIt0/Iei Ha 3emiie.

MeTanpeAMeTHBIMM  pe3yjibTaTaMH H3y4eHHUs Kypca «XuUMHA» sABIsSeTca (OPMHpPOBAHUE



YHUBEPCAJIBbHBIX yueOHbIX aencTBuil (VY ).

Pecynamuenvie YVJI.

® CaMOCTOSITENILHO OOHApyKHMBaTh W (OPMYIUPOBATH YUEOHYIO MPOOJIEeMY, ONPEIeNsITh Ieh
y4eOHOU eATETBHOCTH;

® BbIABHUI'aTb BCPCUU PCHICHUA HpOGJIeMBI, OCO3HaBaTh KOHEYHBLIN pe3yJibTar, BBI6I/IpaTB u3
MNPCAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA JOCTHUIKCHUA LCIIN,

® COCTaBJIAThH (MHIUBHIYATbHO WK B IPYIIIC) IUIAH PEIICHUS TPOOIEMBI;

e paboras MO IUTaHy, CBEPATh CBOM ACUCTBUS C IEIbIO W, NMPH HEOOXOAUMOCTH, HCIIPABIATH
OIIMOKH CaMOCTOSITEIIBHO;

® B JIMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BHIPAOOTAHHBIC KPUTCPHH OIICHKH.

Tloznasamenvruvie YYI/I:

® aHAJIM3UPOBATh, CPAaBHHUBATH, KiaccuduuupoBaTh U 0000maTh (GAaKTHl W SIBICHUS. BBIABIATH
MPUYUHBI U CJICJICTBHS MPOCTHIX SBJICHUM.

® OCYIIECTBISITH CPAaBHEHHUE, KIIACCU(PHUKAIIUIO, CAMOCTOSITEIILHO BHIOMPAsi OCHOBAHHS U KPUTEPUU
JUISL YKa3aHHBIX JIOTHYECKUX OTICpallHii;

® CTPOUTH JIOTHYECKOE PACCYXKICHHE, BKIIOUAIONICC YCTAHOBJICHHE NPUYMHHO-CIICICTBEHHBIX

CBA3EH.

CO3JIaBaTh CXEMAaTUYECKUE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

COCTABIISATh TE3KCHI, PA3JINYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CJIOXKHBIX U T.I1.).

peoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U Mp.).

YMETh OIPENENIATh BO3MOXKHBIC WCTOYHHUKH HEOOXOJMMBIX CBEICHUH, MPOU3BOAUTH IOUCK

nHpOpMAIINY, AaHATTM3UPOBATh M OIICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamusuwvie YVJI:

CaMoCTOATEIPHO OPTraHW30BHIBATH yueOHOE B3aWMOJEHCTBHE B rpymnme (ompeaensiTh oOmue e,
pacnpenensaTh poju, 10roBapuBaThCs Ipyr ¢ APYroM M T.1.).

HpeI[MeTHbIMI/I pe3yJbTaTaMi U3YUCHHUA NPEAMETA ABJIAIOTCA CICAYIONIUC YMEHUA!

OCO3HAHHE POJIH BEIIECTB:
- OIIPENEIIATH POJIb PA3JINYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
PacCMOTPEHHUE XUMHUUYECKUX MTPOLIECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJE;
- HaxoJUTh YEPThl, CBUAETEILCTBYIOIIME OO0 OOIIMX MpHU3HAKaX XUMHUYECKHX IPOLECCOB U HX
pa3Inyusx.
HCIIOJIb30BaHNE XUMUYECKUX 3HAHUN B OBITY:
— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO31CTBE YETIOBEKA.
OOBSICHATH MU C TOUKU 3PEHUSI XUMHUH:
— IIEPEUUCIIATh OTIIMYUTEIIBLHBIC CBOMCTBA XMMUYECKUX BEILIECTB;
— pa3au4aTh OCHOBHBIE XUMHYECKUE TIPOLIECCHI;
- OIIPENEIIATh OCHOBHBIE KJIACChl HEOPTaHUYECKUX BEILECTB;
- IOHUMATh CMBICI XUMHYECKUX TEPMUHOB.
OBJIAJICHUE OCHOBAMU METOJOB IIO3HAHUS, XapaKTEPHBIX JJI €CTECTBEHHBIX HAYK:
- XapaKTepH30BaTh METOJbl XUMHUYECKOW Hayku (HaONIOJIeHHe, CpaBHEHUE, HKCIEPHUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU IPUPO/IBI;
- IPOBOJIUTH XUMHUYECKHUE OTBITHI M SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.
YMEHHME OIIEHHBATh IIOBEJIEHUE 4YEJIOBEKAa C TOYKM 3pEHUS XUMHUYECKOW Oe30MacHOCTH IO
OTHOILIEHHUIO K YEJIOBEKY U ITPUPOJIE:
- UCTIOJIb30BATh 3HAHUS XUMHUH MPU COOIIOJICHUN MPaBUII MCIIOJIBb30BAHMS OBITOBBIX XUMHUECKUX
MIpenaparos;



— pa3iuyaTh OMacHble U 0€30MaCHBIC BEIIECTBA.

OcHoBHOHM (opMOIi opraHu3a yd4eOHOTO TMpoIlecca SBIAETCS KIACCHO-ypOYHas cucteMa. B
Ka4yecTBE JIOTOJIHUTENBHBIX (OpM opraHuzanuu 00pa30BaTENLHOTO MPOIECcCa HCMOIB3YETCs CHCTEMa
KOHCYJIbTAIIMOHHOM MOAMEP>KKH, WHAMBUAYAIbHBIX 3aHSITHI, CaMOCTOSITeNbHAs paboTa yyalluxcs C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUH.

[Ipeobnanatomieit (Gopmoii  KOHTPOJIS BBICTYNAIOT HUCBMEHHBIA  (CaMOCTOSATENbHBIE U
KOHTPOJIbHBIE pabOTHI) U YCTHBIN onpoc (cobeceoBaHue).
HcxoaHbIMU JOKYMEHTAMHU /ISl COCTABJIEHUS IpUMepa padoyeii NporpaMMbl SIBUJIHCH.

1. Tlpuka3 MunoOpuayku ot 17.12. 2010r. Ne 1897 «O06 yTBep>KIAeHUU U BBEICHUH B JICHCTBHUE
Or'oC O0O0»

2. Ilpuxa3z MunoOpuayku ot 17.05.2012 Ne 413 «O06 yTBepKICHHM U BBEJCHUH B JICHCTBHE
®I'OC cpennero( MoIHOTO) 00IIETO OOpPa30BAHUS

3. Ilucemo MunucrepcrBa oOpazoBanust U Hayku P® ot 19 ampens 2011r. Ne03-255 «O
BBeJIeHUU (efepalbHbIX TOCYAApCTBEHHBIX 00pa30BaTEeNbHBIX CTaHIApPTOB o0miero
00pa3zoBaHU»

4. llpukaz Munobpuayku Poccum ot 7 wuions 2012 1. No 24480 «OO06 yTBepKIeHUU
benepaibHOr0 rOCYJaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CPpeAHEro (IOJIHOr0) O0IIero
00pazoBaHU

5. @enepa’dbHOrO TOCYJAPCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa  OCHOBHOTO OOIEro
oOpa3oBanus (nmpukaz MunuctepctBa obpazoBanusi U Hayku Poccuiickoit ®enepauuu ot 17
nexabpst 2010 r. Ne 1897)

6. IIpumepHble mporpamMmbl 0 y4eOHBIM IpeaMeTam ¢eaepantbHOro 6a3ucHOro yueoHoro miaHa.

COJAEPKAHUE NU3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xumuio (6 1)

XHMHs — HayKa O BEILECTBAX, UX CBOMCTBAX U IPEBPAIICHUAX.

[loHATHE O XMMHYECKOM »HJIeMEHTe M (OpMax €ro CyIecTBOBaHHUS: CBOOOJIHBIX aTOMax,
IIPOCTHIX U CIIOJKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYNE XMMUYECKHX PEaKIMN OT GU3NUECKUX sBIeHUH. Poiab xumMuu
B JKHU3HM YEJIOBEKA.

Kpartkue cBenenns u3 ncTopuy BOZHUKHOBEHUS U pa3BUTHA Xxumuu. [lepuon anxumun. Ilonstue
o ¢unocopckom kamue. Xumus B XVI B. PazButue xumuu Ha Pycu. Poiab OoT€4eCTBEHHBIX Y4YEHBIX B
CTaHOBJIEHUHU XUMHUYeCcKol HaykH - paboTsl M. B. JlomonocoBa, A. M. bytnepoga, JI. 1. Menneneesa.

XuMuyeckass CUMBOJIMKA. 3HAKM XMUMHMUYECKHUX JJIEMEHTOB U INPOMCXOXKJIEHUE UX Ha3BAHMU.
Xumnueckue Gpopmyinsl. MHIekcs 1 kKoapdumenTsl. OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJISIPHAsE MAcCCHI.
Pacuer MaccoBoO# 10/ XUMHUYECKOTO JIeMEHTa o (hopMyJie BEeLeCTBa.

ITepuoanueckas cucrema xumuueckux siaeMeHToB J[. M. MenneneeBa, ee CTpyKTypa: Majbie U
OonplIMe TMEepHOAbI, TPYNNbl M NOArpynnsl (riaaBHas MU moOounas). Ilepuonmyeckas cuctema Kak
CIPaBOYHOE TOCOOUE IS MOJTYyUYEHHUS CBEACHUIN 0 XUMUYECKUX JIEMEHTaX.

Pacuérnble 3apaun. 1. HaxoxxaeHne OTHOCUTENBHOM MOJEKYJISPHONH MAacchl BEIIECTBA 10 €0
XUMHUecKkor (opmyne. 2. BbluncieHne MaccoBOW J0JM XHMHUYECKOTO 3JIEMEHTa B BEIECTBE IO €ro
dbopmyre.

IIpakTnueckas padora Ne 1
[IpaBuna TexHuKM 6€30MacHOCTH NpU paboTe B XUMHUYecKoM kabuHere. JIaboparopHoe 00opyI0BaHuE U
oOparieHue ¢ HiuM.

IIpakTnyeckas padora Ne 2
Hab6nronenue 3a ropsiei cBe4oil.



IIpenMeTHbIE Pe3VIbLTATHI 00YUEHHS

VYvuamuiicst 10KEH ymems.

UCIOJb30BaTh IPU XapaKTEPUCTUKE BELIECTB IIOHATHS: «@TOM», «MOJIEKYJa», «XUMUYECKUN
JIEMEHT», «XUMMUYECKUI 3HaK, WM CUMBOJ», «BEILECTBO», <IIPOCTOE BELIECTBO», «CIIOKHOE
BEILIECTBO»,  «CBOICTBAa  BELIECTB»,  «XUMUYECKUE  SBICHUS»,  «DU3MUYECKHUE  SIBJICHUA,
«KOX(QPUIMEHTB»,  «MHICKCB», «OTHOCHTENbHAs  aTOMHAas  Macca», «OTHOCHTENbHAas
MOJIEKYJISIPHAsI Maccay, «MaccoBast J10J1s1 JIEMEHTay;

3HaTh: IPEAMETHI U3yUEHUsI ECTECTBEHHOHAYYHBIX AUCLMUILINH, B TOM YHUCIE XUMUHU; XUMUUECKHE
CHUMBOJIbI, UX Ha3BaHUS U IPOU3HOLLIEHUE;

KJaccu(puIUpPOBaTh BEIIECTBA [10 COCTABY HA IIPOCTHIE U CIIOKHBIE;

pas3nyaTth: TeJa U BELIECTBA; XUMUUECKUH 3JIEMEHT U IIPOCTOE BELECTBO;

OINHUCBIBATh: (POPMBI CYLIECTBOBAHMS XMUMMUYECKHX 3JEMEHTOB (CBOOOAHBIE aTOMBI, MPOCThIE
BEIIIECTBA, CJIOXKHBIE BEIIEeCTBa); TabinuHyro ¢opmy Ileproandeckoil cHCTEMBl XMMHUYECKHX
3JIEMEHTOB; 0JI0’KeHHE 31eMeHTa B Tabnuue J[. . MenaeneeBa, UCIONb3Ys OHATHUS «II€PUOY,
«TpyNna», «rJaBHas MNOATPYIIay, «1000uYHas MOATPYINa»; CBONHCTBA BeLIECTB (TBEpPAbIX,
KHUJIKHX, Ta3000pa3HbIX);

OOBSICHATH CYLITHOCTb XUMHUECKUX SIBJICHUH (C TOUKH 3pEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUs) U
UX IPUHIUIHAIBHOE OTIINYHE OT (PU3NICCKUX SBIICHHIA;

XapaKTepu30BaTh: OCHOBHBIE METO/bl HM3YyYEHMs €CTECTBEHHbIX IUCHMIUIMH (HaOaroaeHue,
9KCHEPUMEHT, MOJEIMPOBAHUE); BEIIECTBO IO €ro XUMHMYECKOW (opMylie COINIacHO IUIaHY:
KaueCTBEHHBI COCTaB, THUIl BEIIECTBA (IIPOCTOE WM CJIOXKHOE), KOJIMYECTBEHHBIM COCTaB,
OTHOCUTEJIbHASI MOJIEKYJISIpHAs Macca, COOTHOIIEHHE MAaccC 3JIEMEHTOB B BELIECTBE, MAacCOBBIE
JIOJIM DJIEMEHTOB B BELIECTBE (U1 CJIOXKHBIX BELIECTB); POJb XUMHH (IIOJIOKUTEIBHYIO H
OTPHLIATENIbHYIO) B )KU3HU YEJIOBEKA, apIyMEHTHPOBATh CBOE OTHOILIEHHUE K 3TOH Mpobieme;
BBIUHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO Maccy BelIecTBa M MacCOBYIO JOJII0 XMMHYECKOTO
AJIEMEHTA B COEIMHEHUSIX;

IPOBOJUTH HAOJIOICHNSI CBOMCTB BEILLIECTB U SBICHUH, TPOUCXOASAIIMNX C BELIECTBAMHU;
coOuroiaTh MpaBWila TEXHUKU O€30MacHOCTU NpU MPOBEAECHUU HAOMIOJEHUH M 71a00paTOPHBIX
OIIBITOB.

MeTtanpeameTHbie pe3yJibTaTbl 00y4eHHs

Yyamuiics 10JKEH ymems.:

OTpEACNATh TPOOJIEMBbI, T. €. YCTaHABJIMBATh HECOOTBETCTBUE MEXKIY IKEJIaeMbIM U
JIEUCTBUTECIHLHBIM;

COCTaBIISITh CIIOXKHBIH IJIaH TEKCTa,

BJIQJICTh TAKUM BUJIOM M3JIOKEHUS TEKCTa, KaK TIOBECTBOBAHNUE;

I0JT PYKOBOJICTBOM YUYHUTEIISI ITPOBONTH HEITOCPEICTBEHHOE HAOIIOICHUE;

MOJT PYKOBOJCTBOM YUYUTENS OQOPMIISATH OTYET, BKIIOYAIONIMI ONMUCaHWe HAONIOJCHUS, €ro
PE3yJIbTAaTOB, BEIBOJIOB;

UCIIONb30BAaTh TAaKOW BUA MBICIEHHOTO (HMA€albHOr0) MOJICIMPOBAHMS, KaK 3HAKOBOE
MOJIeJTMpOBaHUE (HA IpUMEpe 3HAKOB XUMHUUYECKUX dTIEMEHTOB, XUMHUYECKUX opmymn);
UCIIOJIb30BaTh TaKOW BHJ MaTepHATLHOTO (IIPEIMETHOT0) MOJEIUPOBaHUSA, KakK (Qu3ndIecKoe
MOJIeJTMpOBaHUE (Ha IPUMEPE MOICIIMPOBAHMS ATOMOB M MOJICKYI);

MOJTy4aTh XUMUUYECKYIO HHPOPMAITUIO U3 PA3IUYHBIX HCTOYHUKOB;

OTpeeIATh OOBEKT U aCTIeKT aHaJIM3a U CHHTE3a;

OTIpE/ICNIATh KOMITIOHEHTHI 00BbEKTa B COOTBETCTBHH C aCIIEKTOM aHAJIM3a U CHHTE3a;
OCYIIECTBIIATh KAYSCTBEHHOE U KOJIMISCTBECHHOE OITMCAaHUE KOMIIOHEHTOB O0BEKTAa,

OTIPEICTISATh OTHOIICHUS 0OBEKTA C IPYTUMH OOHEKTAMU;



¢ OHNpCACATh CYHICCTBCHHLIC MPHU3HAKU 00BeKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHUH
aToMOB. JloKka3aTenbCcTBa CIOXKHOCTH CcTpoeHHs atomoB. OmbiThl Pesepdopna. Ilnanerapnas mozens
CTPOEHHS aToMa.

CocraB aTOMHBIX s/iep: NPOTOHBI U HEUTPOHBL. OTHOCHUTENIbHASI aTOMHasi mMacca. B3auMocBsa3b
HNOHSTUH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHAsl Maccay.

N3meHneHue yncna NpoTOHOB B siIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX AJIEMEHTOB.

V3MeHeHnne unciaa HEHUTPOHOB B sAape aromMa - oOpazoBaHue uU30TONOB. CoOBpeMEHHOE
ONpENETICHUE IMOHATUSA «XMUMHYECKUH »3ieMeHT». M30Tonbl Kak pa3HOBHUJIHOCTH AaTOMOB OJIHOTO
XUMHYECKOI'0 2JIEMEHTA.

OnexTpoHbl. CTpoeHHE JJIEKTPOHHBIX OOOJOYEK AaTOMOB XHMHUYECKHUX dyeMeHTOB Nel-20
nepuoanueckon cucremsl 1. . Menneneesa. [IoHATHE O 3aBEPIIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM
cloe (SHEPreTUYeCKOM YPOBHE).

Ilepnonnueckas cucreMa XuMH4YecKuX 3jeMeHTOB [[. M. MeHneneeBa M CTpOEHHME aTOMOB:
buznyecKuil CMBICH MOPSIAKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepUoa.

W3meHeHne uyuciia 3JEKTPOHOB HA BHEHIHEM JJIEKTPOHHOM YpPOBHE aTOMa XUMHYECKOIO
JJIEMEHTa - 00pa30BaHHE IOJIOKUTEIFHBIX M OTPUIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH
METaJUIOB U HEMETAJUIOB. lIpHuYMHBI W3MEHEHHS METANIMYECKMX W HEMETaUIMYEeCKUX CBOWCTB B
nepuoaax M rpynmnax.

O6pazoBanue 6uHapHbIx coequHenuii. [lonstre 06 noHHOM cBsA3u. CxeMbl 00pa30BaHUs HOHHOMN
CBSI3HU.

BsaumopeiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJNIOB MEXAy co0oi - oOpazoBaHue
JIByXaTOMHBIX MOJIEKYJI IPOCTHIX BelllecTB. KoBajieHTHas HEMOJsIpHAs XUMHUUYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHI.

B3aumopeiicTBue aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJIOB MEXAy co00i - oOpa3oBaHue
OMHApHBIX COEJAMHEHUH HEeMEeTaIoB. DJEKTPOOTPHUIATENbHOCTh. [IOHATHE O KOBAaJCHTHOH MOJSPHOM
CBSI3H.

B3auMmoneiicTBe aTOMOB XMMHUYECKHX 3JIEMEHTOB-METAIJIOB MEXAYy co0o0il - oOpa3oBaHue
METAITMYECKUX KpUCTAIUIOB. [ToHsSITHE O METaNInYeCcKOM CBSI3U.

JeMoHcTpanuu. Mojenun aroMoB XMMHYECKHX JJeMEHTOB. Ilepuoaunueckas cucrema
XuMUUecKkux ayemenToB 1. Y. Meneneena.

IIpeamerHbie pe3yJbTaThl 00YUeHHUS

Yyamuiics 10JKEH ymems.

® HCNOJIb30BaTh MPH XAPAKTEPUCTUKE aTOMOB TMOHSTHUA: «IIPOTOH», «HEUTPOH», «IIJIEKTPOHY,
«XHUMUYECKUH IIEMEHT», «MacCOBOE YUCIIO», «U30TOID, «IJICKTPOHHBIN CIION», «IHEPTeTUYECKHUI
YPOBEHBY, <(OBJIEMEHTBI-METAUIBD), «AJIEMEHTBI-HEMETAJUIBD); NPU XapAKTEPUCTHUKE BELIECTB
MIOHATHSI «MOHHAS CBS3bY», «MOHBD», «KOBAJICHTHAS! HEMOJAPHAS CBA3b», «KOBAJICHTHAS MOJSIPHAS
CBSI3b», «AJIEKTPOOTPULATEIBHOCTDY, «BAJICHTHOCTDY, «METAIUINYECKAs CBA3bY;

® ONNCBIBATH COCTaB M CTPOEHHE AaTOMOB OJJIEMEHTOB C NOPSAAKOBBIMH Homepamu |1—20 B
Ilepuoauueckoit cucreme Xxumudyeckux 3yeMmeHToB 1. 1. Menneneena;

® COCTaBJIITh CXEMbl PACHpPENENICHUSI JJIEKTPOHOB IO AJEKTPOHHBIM CJIOSIM B 3JICKTPOHHOU
000JI0YKE AaTOMOB; CXEMbl O00pa30BaHWs pPa3HBIX THIIOB XWMHUYECKOW CBsI3U (MOHHOM,
KOBAJICHTHOM, METAJNTHYECKON );

e OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB (3apsIOB sI/Iep aTOMOB,
YHCIia 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YMCIIO 3alOJIHSEMbBIX JIEKTPOHHBIX CIIOEB,
paauyc aTtoMma, 3JIEeKTPOOTPUIIATEIBHOCTh, METAJUTMUYECKHEe W HEMETAINTMYEeCKUE CBOWCTBA) B
nepuojiax u rpymmax (TaaBHbIX noarpynmnax) [lepuoandeckoit CUCTEMBI XUMUYECKHUX AJIEMEHTOB
. . Menneneesa ¢ TOUKU 3peHUsI TCOPUU CTPOCHUS aTOMA,



® CpaBHUBATh CBOMCTBa aTOMOB XMMHUYECKHX 3JIEMEHTOB, HAaXOIAIIUXCA B OJIHOM MEPUOJEC WIIU
rnaBHod mnoarpynne Ilepuoguueckoil cucrembl xumuyeckux snemeHToB [[. WM. Menpaeneena
(3aps0B si/Iep aTOMOB, YUCIIA JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aIOJIHSIEMbIX
JJIEKTPOHHBIX  CJIOEB, pPaguyCc  aroma, dJEKTPOOTPULIATEIbHOCTh, METAIMYECKHE U
HEMETAJUIMYECKHE CBOMCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX 3JIEMEHTOB IO UX MosiokeHuto B [lepuonuyeckoii cucreme
xumuueckux daemMeHToB JI. M. MenneneeBa (XMMUYECKUN 3HAK, MOPSIKOBBI HOMED, MEPUO,
rpyIa, HOArpyIa, OTHOCUTENbHAs aTOMHAash Macca, CTPOCHUE aToMa — 3apsij s/pa, YUCio
IIPOTOHOB M HEUTPOHOB B sijpe, oOlee YHMCIO 3JIEKTPOHOB, paclpeiesieHHUEe AIJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM);

® OmpeneNsITh TUIl XMMUYECKOH CBsI3U MO (hOpMyIie BEIECTBa;

® [PUBOAUTH MIPUMEPHI BEIIECTB C PA3HBIMH TUIIAMU XUMHUYECKOH CBSI3U;

®  XapakTepu3OBaTh MEXaHM3Mbl OOpa30BaHUs KOBAJCHTHOM CBA3M (OOMEHHBII), MOHHOW CBSI3H,
METAJIJINYECKON CBS3H;

® yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U: COCTAB BEIIECTBA — THI XMMHUYECKOU CBSI3H;

®  COCTaBJIATH (POPMYJIbI OMHAPHBIX COCTMHEHH 110 BaJICHTHOCTH;

® HAaXOJUTh BAJIEHTHOCTbH 3JIEMEHTOB IO (popMysie OMHAPHOTO COSTUHEHUS.

MeTanpez[MeTm,le pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

VYuamuiicst JOJKEH ymems.
e (QopmynMpoBaTh TUIIOTE3Y IO PEIICHUIO MPOOIIeM;
® COCTaBJIATH IUJIAH BBIMOJIHEHUS Y4eOHOW 3a/1auyM, perieHus npoOieM TBOPUYECKOTO U IMOUCKOBOTO
XapakKTepa, BHIIOJIHEHUS IPOEKTa COBMECTHO C YUUTEIEM;
® COCTaBJITH TE3UCHI TEKCTA;
® BJAJICTh TAKUM BHUJIOM U3JIOKCHHS TEKCTa, KAK OMHMCAHUE;
® WCIOJIb30BaTh TaKOW BHUJ MBICIEHHOTO (HMJ€aJbHOTO) MOJETUPOBAaHUSA, KaK 3HAKOBOE
MoOJIeJTMpOBaHUE (Ha IPUMEPE COCTABICHUS CXeM 00pa30BaHUs XUMHUECKOM CBSI3N);
® CIOJIb30BaTh TaKOW BHUJ MaTepUaIbHOTO (MPEAMETHOTO) MOJEIUPOBAHHUA, KaK aHAJIOTOBOE
MOJIEJTUPOBAHHUE;
® CMOJNB30BaTh TaKOW BHUJ MAaT€PUAIBLHOTO (TMPEAMETHOTO) MOJACIHUPOBAHMS, KakK (U3UUYECKOE
MOJIeJTMpOBaHUE (Ha IpUMEpe MOJENel CTPOSHHS aTOMOB);
OTpeNIEeTsATh 00BEKTHI CPABHEHUS U ACTIEKT CPaBHEHUSI 0ObEKTOB;
BBITIOJIHSITH HETIOJTHOE OJTHOJIMHEHHOE CPAaBHEHHE,
BBITIOJIHSITH HETIOJTHOE KOMIUIEKCHOE CPaBHEHHUE;
BBITIOJIHSITH TIOJTHOE OJTHOJIMHEMHOE CpaBHEHUE.

Tema 3. IIpocthie BemecTBa (Su)

[TonoxxeHne MeTaJIIOB U HEMETAJUIOB B IIEPUOAUYECKON CUCTEME XUMUYECKUX AteMeHToB 1. M.
MenpeneeBa. BaxHelne npocTble BEMIECTBA - METAJUIBL: KEJIE€30, ATIOMUHHM, KajdblUi, MarHu,
HaTpuii, kanuii. O0ume puzndyeckue CBONCTBA METAIIJIOB.

Baxkneiimume npocthle BellecTBa - HEMETAUIbl, 00pa30BaHHbIE aTOMaMHU KHCJIOpOJia, BOAOPOa,
azora, cepsl, ¢ocopa, yriaepona. CrnocoOHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB K OOpa30BaHUIO
HECKOJBKHX TPOCTHIX BEIIECTB - aIOTPONUs. AJLIOTponHbIE MoAuUKaIuu Kuciaopoaa, dochopa u
0JIoBa. MeTalnin4eckue U HEMETaUINYECKUE CBOMCTBA MPOCTHIX BelIECTB. OTHOCUTENBHOCTD JIENEHHUS
IIPOCTHIX BEIIECTB HA METAJIBI M HEMETAJIIIBL.

ITocrosinnass ABoraapo. KommnuectBo BemectBa. Mosib. MossipHas mMacca. MonspHblii 00beM
razoo0pa3Hbix BemecTB. KpaTHble €AMHMIIBI KOJMYECTBAa BEIIECTBA — MWUIMMOJIb U KHUJIOMOJIb,
MIUTUMOJIApHAasE M KHJIOMOJIIPHAs MacChl BEIIECTBA, MHJUIMMOJISIPHBIM M KWJIOMOJISIPHBIH 0OBEMbI
ra3000pa3HBIX BEIIECTB.



Pacyetsl ¢ HCTIONB30BAaHUEM MOHSATHI «KOJMUYECTBO BEIIECTBAY, «MOJSIPHAS MACCa», «MOJISIPHBIN
00BEM Ta30oBy», «IIOCTOSTHHAS ABOTaIpO».

PacuerHble 3a1aun. 1. BeruucieHne MOJSIpHON MacChl BEMIECTB M0 XUMHYECKUM popmymnam. 2.
PacueTsl ¢ ncnonp30BaHNEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIMH 00beM
ra3oBy, «IIOCTOSIHHas ABOTaipo».

JemoncTpanuu. HekoTopsie MeTauibl 1 HEMETaJIbl KOJIMYECTBOM BemiecTBa 1 Monb. Mojenb
MOJISIPHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

IlpeaMeTHBIE Pe3Y/JIbTAThl 00VYCHUS
VYuamuiicst JOJKEH ymems.

® CMOJIb30BAaTh TMPU  XAPAKTEPUCTUKE BEIIECTB IOHATHS: «METaJJbl», «UIACTUYHOCTHY,
«TETJIONPOBOJIHOCTBY, «IJIEKTPONPOBOAHOCTEY, «HEMETALIBIY, «AJJIOTPOINUS», «AJJIOTPOIHBIC
BUJIOU3MEHEHHSI, UIH MOAUPUKALIUN;

® ONKCHIBATh IMOJIOKEHUE BJIEMEHTOB-METANIOB M JJIEMEHTOB-HEMeTaioB B I[lepmoanueckoit
cucreMe xuMuueckux sjaemeHToB /1. 1. Menaeneena;

e KiIaccu(UIUPOBATH MPOCTHIE BEIIECTBA Ha METAIIIIbI U HEMETAJUIbI, DJIEMEHTHI;

® OmpeleNsITh NPUHAAICKHOCTh HEOPTaHUYECKUX BEUIECTB K OJHOMY U3 M3YYEHHBIX KIIACCOB —
METaJIJIbl U HEMETAaJLIbI;

® JI0Ka3bIBaTh OTHOCHUTEJILHOCTH JCJICHUS MPOCTHIX BEIIECTB HA METAJUIBl U HEMETAILIBI;

® XapakTepu3oBaTh o0IIMe (PU3NIECKHIE CBONCTBA METAIUIOB;

® YCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIY CTPOSHUEM aTOMa U XUMUUYECKOU CBS3BIO
B IIPOCTHIX BEIIECTBAX — METaJUIaX U HEeMeTasllax;

® OO0BSCHITH MHOTOOOpA3UE MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJIZIOTPOITHS;

® OMNKCHIBATH CBOMCTBA BEIIECTB (Ha MPUMEpPax MPOCTHIX BEIIECTB — METANIOB U HEMETAJUIOB);

e CcoONIO/aTh IpaBWia TEXHUKU OC30MACHOCTH IPHU MPOBEICHWU HAOJIOACHHN U J1a0OpaTOpPHBIX
OTIBITOB;

® CMOJIb30BAaTh NPHU DPELICHUH PACUETHBIX 3a/ay MOHSATHS: «KOJIMYECTBO BELIECTBA», «MOIIbY,
«TOCTOSIHHAsE ABOTaJpo», «MOJSIpHas Macca», «MOISPHBIH O00BEM Ta30B», «HOpPMAJbHbBIE
YCIIOBUSY;

® [IPOBOJUTH PAcUEThl C UCHOJIb30BAHUEM IOHATUM: «KOJIMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00bEM Ta30By, «IIOCTOSTHHAsT ABOTaIpO».

MertanpeameTHbie pe3yJbTaTbl 00y4eHHs

Yyamuiics 10JKEH ymems.:
® COCTaBJIATh KOHCIEKT TEKCTA;
®  CaMOCTOSITEJIBHO UCIOJIb30BATh HEMOCPEACTBEHHOE HAOIIOICHHE;
®  CaMOCTOATENILHO O(GOPMIIATH OTYET, BKJIIOYAIOIIMNA ONUCaHHe HAOIIOAEHUS, €ro pe3ylbTaToB,

BBLIBOJIOB;
®  BBITIOJHATH MMOJTHOE KOMIUIEKCHOE CPAaBHEHHUE;
e  BEINIOJHATH CpaBHEHHUE o aHaJIOTUH

Tema 4. CoenmHeHHsI XUMHYECKHX dJIeMeHTOB (16 u)

Crenenb okucienus. OnpeneneHue CTENEHH OKUCIIEHUS 3JEMEHTOB 10 XUMHYECKOH (opmyre
coequneHusi. CocraBienue (GopMynn OMHAPHBIX COSAMHEHMA, 00N crocod WX Ha3biBaHUs. buHapHBIE
COCTMHEHUS: OKCHJIBI, XJIOPHUabI, cynbuasl u aAp. CocraBnenue ux dhopmyn. [IpencraBurenu OKCHIIOB:
BOJa, YIJIEKUCIIBIM Ta3 M HeramieHas Hu3BecTb. lIpeacTaBuTeNnu JETyuyuxX BOJAOPOJIHBIX COEAMHEHUI:
XJIOPOBOJIOPOJT M aMMHUAK.

OcHoBaHMs, WX COCTaB W Ha3BaHUsA. PacTBOpUMOCTh OCHOBaHWUW B Boje. Tabmuna
pacTBOPUMOCTH THAPOKCUIOB U coiiei B Boje. [IpencraBureny menodei: ruipOKCUAbI HATPUSI, KU U
kanblus. [loHsiTHEe O KadecTBEeHHBIX peakuusix. MHaukatopel. M3MeHeHHe oKpacku WHAMKATOPOB B
HIEJIOYHOM cpelie.



Kucnotel, ux cocraB u Ha3Banus. Knaccudukarus kucnor. [IpencraButenu KUCIOT: cepHas,
COJIIHAs U a30THas. MI3MeHeHne Okpacku MHAMKATOPOB B KUCJIOTHOM CpeJie.

Conu xak Ipou3BOJHBIE KUCIOT U OcHOBaHMil. X coctaB u Ha3BaHus. PacTBOpuMOCTb cojiell B
Boze. [IpencraBurenu coneit: xyopu HaTpus, kapOoHat U Gocdart KampIus.

AMop(HBIE B KPUCTATHIECKIE BEIIESCTBA.

MexMoneKyIapHble B3aUMOAECUCTBUA. THIIBI KPUCTAUIMYECKUX PELIETOK: HOHHAsA, aTOMHasd,
MOJIEKYJIIpHAsl U METaJUIMYecKasi. 3aBUCUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAINTMYECKUX PEIIETOK.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHsA. 3aKOH IOCTOSIHCTBA COCTaBa IS
BEILECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Uucteie BemiecTBa U cMecH. [IpuMepsl KUAKUX, TBEPIABIX M ra3000pa3HbIX cMmeceil. CBoiicTBa
YHUCTBIX BemecTB U cMecel. Mx cocraB. MaccoBas u oObeMHas JOJIM KOMIIOHGHTA CMECH. PacdeTsi,
CBSI3aHHBIE C HCIOJIb30BAaHUEM TIOHATHS AOJIS.

PacuérHble 3agaun. 1. Pacuer MaccoBoil 1 00BEMHOM JI0JICH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Bbluncienre MaccoBOW JIOJIM BEIIECTBA B PAacTBOPE MO M3BECTHOM Macce pacTBOPEHHOrO BEIIECTBA U
Macce pacTBoputens. 3. BeluuciaeHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENSL, HEOOXOAMMBIX
JUIsl TIPUTOTOBJIEHUSI ONPENEIEHHONM MacChl pacTBOpa C M3BECTHOM MacCOBOW JI0J€H PacTBOPEHHOIO
BEIIECTBA.

Jdemonctpanun. O0pa3ubl OKCUIOB, KUCIOT, OCHOBaHUN U coieil. MoJenu KpUCTaUIMYeCKuX
peleToK XJiopuia HaTpus, anMmasa, okcuna yriaepoaa (IV). CocoOsl pa3aeneHus: cMecei, TUCTUIUISIUS
BOJIBI.

JlabopaTopHbie onbITHI. 1. 3HAKOMCTBO ¢ 00pa3iaMu BEIIECTB Pa3HbIX KJIaccoB. 2. Paznenenue
cMeceH.

IIpakTuyeckass padora Ne 3.AHanu3 MOYBBI U BOJBI.

IIpakTnueckas padora Ne 4.[lpurotoBieHue pactBopa caxapa ¢ 3aJaHHOW MaccOBOW JloJiei
pPAcTBOPEHHOI'O BEIIECTBA.
IIpeameTHble pe3yJibTaThl 00YyUeHHs

VYyamuiicst JOJKEH ymemsy.

® CIIOJIB30BATh IIPH XapaKTEPUCTUKE BEIIECTB MOHATHS: «CTEIEHb OKHUCICHUS», «BAJCHTHOCTBHY,
«OKCH[BD», «OCHOBAHUA», «UIENOYM», «KAYECTBEHHAs pEaKUus», «HMHIUKATOP», «KUCIOTHD»,
«KHUCIIOPOACOJEPKAIIME KHUCIOTbI», «OECKUCIOPOIHBbIE KHUCIOTBHD», «KUCJIOTHAs cpeliay,
«IeNioyHas cpena», «HeWTpadbHas cpefa», «mkana pH», «comm», «aMopgHbIe BelIecTBay,
«KpUCTAJUNINYECKUE BEUIECTBA», «KPUCTAJUIMYECKAs pEIIeTKa», «UMOHHas KpHCTaJUIMYecKas
pelIeTKa», «aTOMHasl KPUCTAJUIMYECKAsl PELIETKa», «MOJIEKYJIsIpHas KPUCTANINYECKas pelIeTKay,
«METaJUINYECKasi KPUCTAJUIMYECKAs PEIIETKA», «CMECH;

e Kjaccu(UUUpPOBaTh CIOXKHBIE HEOPraHMUYECKHE BEIIEeCTBA IO COCTaBY HA OKCHJIbI, OCHOBaHMUS,
KHCIIOTBI W COJIM; OCHOBaHWUS, KHCIOTBI M COJM IO PAacTBOPUMOCTH B BOJE; KHUCIOTHI IIO
OCHOBHOCTH U COJIEP’KaHUIO KHCIIOPO/Ia;

® ONpeleNsITh NPUHAAIEKHOCTh HEOPTaHMYECKMX BEUIECTB K OJHOMY M3 H3YYEHHBIX KJIACCOB
(oKcupl, JeTy4Yre BOJAOPOIHbIE COETUHEHUS, OCHOBAHMS, KUCIIOTBI, COJIH) IO (popmyIie;

® ONUCHIBaTH CBOMCTBA OTHENBHBIX IPEJICTaBUTENEH OKCUIOB (HAa NMPUMEpPE BOJBI, YIVIEKHUCIOTro
rasa, HeraleHoW M3BECTH), JIETYYHX BOJOPOAHBIX COEAMHEHHMH (Ha MpHMEpe XJIOPOBOAOpPOJa U
aMMHUakKa), OCHOBaHHMM (Ha HpuUMepe TUIAPOKCUIOB HATPHUsS, Kalus M KaJbLus), KUCJIOT (Ha
pUMepe CEpPHOM KUCIIOTHI) U cojiel (Ha mpuMepe XJIopHia HaTpus, kKapOoHaTa Kaibiys, pocdara
KaJIbIus);

®  OIpPEIENSITh BAIECHTHOCTD U CTENIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

e cocTaBiATh (OPMYJBl OKCHJIOB, OCHOBaHMM, KUCIOT W COJIEH O BaJEHTHOCTAM U CTENEHIM
OKHCIICHHSI DJIEMEHTOB, a TaKXKe 3apsaM MOHOB, YKa3aHHBIM B TaOJIHIE paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI H COJICH;

® COCTaBJIATH Ha3BaHUS OKCHJIOB, OCHOBAHUM, KUCJIOT U COJIEH; CPaBHUBATh BAJIEHTHOCTb U CTEIIEHb
OKHCJIEHUS; OKCUJIbl, OCHOBAHUS, KUCJIOTHI U COJIH 110 COCTaBY;



®  UCHOJb30BATH TAOIUILY PACTBOPUMOCTH JUISI OTIPEICTICHUS PACTBOPUMOCTH BEIIECTB;

® YCTaHABIMBATh F€HETHUYECKYIO CBA3b MEXIY OKCHUJIOM M THAPO-KCUIOM U HA0OOPOT; MPUUHMHHO-
CJIEICTBEHHBIE CBSI3U MEXIY CTPOCHHUEM aTOMa, XUMUYECKOM CBS3bI0 M TUIIOM KPUCTAJINYECKOU
PELIETKH XUMMHUECKUX COEIUHEHMI;

®  XapaKTepU30BaTh aTOMHbIE, MOJIEKYJIIPHBIE, HOHHBIE METANINYECKHE KPUCTAIINYECKNE PELIETKY;

cpeny pacTBopa ¢ NOMOIIbIO MmKaibl pH;

IPUBOJIUTH IIPUMEPHI BEIIECTB C Pa3HbIMU TUIIAMH KPUCTAJNIMYECKON PEIIECTKH;

IPOBOJIUTH HAOIIOACHNUS 32 CBOMCTBAMHU BEIIECTB M SABICHUSMHU, IIPOUCXOAAIINMHU C BEIIECTBAMU;

cOOIIIOIaTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MPU IPOBEIEHUH HAOIIOICHUN U OTIBITOB;

HCCJIEI0BATh CPEAy pacTBOpa C MOMOUIbIO0 HHIUKATOPOB; AKCIIEPUMEHTAIBHO Pa3IndaTh KUCIOTHI

Y IEJI0YH, MTOJIb3YSACh NHINKATOPaMU;

® CIIOJIB30BaTh IIPU PELIEHUH PACUYETHBIX 337ay MOHATHS «MACcCOBas J0JISI DJIEMEHTA B BEILIECTBEY,
«MaccoBasi 0 PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs A0S ra3000pa3HOr0O BEIIECTBAY;

® [POBOJUTH PACUETHl C HCIOJIB30BAHMEM IOHATHM «MaccoBas JOJisI 3JEMEHTa B BEILECTBEY,
«MaccoBasi JI0JIs1 PACTBOPEHHOTO BEIIECTBA», «00BEMHAS J10JI ra3000pa3HOrO BEUIECTBAY.

MeTanpeaMeTHble pe3yJbTaThl 00y4YeHHUs!

VYyamuiicst 10JKEH ymems:

® COCTaBJIATh HAa OCHOBE TEKCTa TaOJIMIIbI, B TOM uncie ¢ npumenenueM cpencts UKT;

® 1107 PyKOBOJICTBOM YYHTEJISI IIPOBOUTH OMOCPEIOBAHHOE HAOIOICHHE

® [I0j] PYKOBOJCTBOM YYHTENs O(QOPMIIATH OTYET, BKIIOYAIOIIMA ONMUCAHHWE SKCIICPUMEHTA, €ro
PE3yJIbTaTOB, BHIBOJIOB;

® OCYIIECTBIATh MHIYKTUBHOE 0000IIeHHe (0T EeOUHUYHOTO JOCTOBEPHOTO K  o0Iemy
BEPOSATHOCTHOMY), T. €. ONPENCIATh OOIINe CYINIECTBCHHBIC MPU3HAKHU JIBYX U 0oJiee OOBEKTOB U
bukcupoBath UX B GOpMeE MOHATHUS WIH CYKICHHUS;

® OCYHIIECTBIATH JIETYKTUBHOE 0000IeHNEe (TTOBEICHNE €IMHHUYHOTO JOCTOBEPHOTO IO olIiee
JIOCTOBEPHOE), T. €. aKTyaJu3upOoBaTh TOHATHE WM CYXJICHHWE, W OTOXJICCTBIATH C HUM
COOTBETCTBYIOIIIKE CYIECTBEHHbIC MPU3HAKU OJTHOTO WK O0jiee 00BEKTOB;

® ONpEIeNITh aCMEKT KIACCU(PUKAIINY;

®  OCYIIECTBIISITH KJIACCH(DUKAIIHIO;

® 3HATh U MCIOJIL30BATh PA3IMYHBIC (DOPMBI MPEACTABICHUS KIacCHU(PUKAIIIH.

Tema 5. W3MmeHeHus:, npoucxoasime ¢ Bemecrsamu (12y)

IlonsiTHe SBIIEHMH KaKk W3MEHEHWH, NMPOUCXOJALIMX C BEIIECTBAMM. SIBIEHUS, CBA3aHHBIE C
U3MEHEHHEM KpPUCTAJUIMYECKOI0 CTPOCHMsI BEIIEeCTBA IPH IOCTOSHHOM €ro cocraBe, (hu3nyeckue
ABJIeHNUs. PU3NYECKUE SBJICHHUS B XMMHUH: JUCTUULLMSA, KPUCTAJUIM3ALMs, BbIIAPUBAHUE M BO3TOHKA
BEIIIECTB, LIEHTPU(YTUPOBAHHE.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XMMHUYECKHe peakiuu. [IpusHakyn u
YCIIOBUS NMPOTEKAaHUS XUMUYECKUX peakuuil. [lonsTre 00 3K30- ¥ S3HAOTEPMUYECKUX peakuusx. Peakuun
TOPEHHUsI KaK YaCTHBIN ClTydal 9K30TEPMHUYECKUX PEAKIIMI, IPOTEKAOIINX C BBIJCIICHUEM CBETA.

3aKkOH COXpaHEHMs MAacChl BEIIECTB. XUMHYECKHE YpaBHEHUS. 3HAUYEHHE MHAEKCOB U
kod¢¢umenToB. CocTaBieHne ypaBHEHUN XUMUYECKUX PEaKIU.

Pacuetsl M0 XMMHUYECKUM ypaBHEHUsAM. Pelenue 3a1a4 Ha HaXO0XACHUE KOJIMYECTBA BELIECTBA,
Macchl WM 00beMa NPOAYKTAa pPEaKklUHU MO KOJUYECTBY BEIECTBA, Macce€ WM 00bEMYy HCXOIHOIO
BEIleCTBA. Pacdersl ¢ HMCIOJB30BaHUEM IIOHATHS <«JI0JIs1», KOTJa HCXOJHOE BEIECTBO JaHO B BHJE
pacTBopa ¢ 3aJJaHHOW MacCOBOW JIOJEH PACTBOPEHHOI'O BEIIECTBA WJIM COJAEPKHUT ONPEACICHHYIO JOII0
[IpUMeceH.

Peaknun paznoxenus. [lonaTre o ckopocTn Xumudeckux peakuuil. Karanuzaropsl. @epMeHTSHI.

Peakiun coenunenus. KartanuTuueckue W HEKaTaIuTHUecKue peakuuud. OOpaTumble U
HEOOpaTUMBIE PEaKITUH.



Peakuuu 3amenieHus. DNEKTPOXUMUYECKUHN Psijl HANpPsHKEHUH METaJJIOB, €r0 MCIOJb30BaHUE
JUISl IPOrHO3UPOBAHMS BO3MOXKHOCTH IMPOTEKAHUS PEaKkUHUi MEXIy MeTaulaMd M pacTBOpaMHu KHCIOT.
Peakuyu BoITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEHM IPYrMMH METaJlsIaMu.

Peakiun oOmena. Peaknuu HeWTpanu3anuu. YCIOBUS TPOTEKaHUS peakiuid oOMeHa B
pacTBopax /10 KOHIIA.

Tunsl XUMUYECKUX peakuuii (10 MPU3HAKY «YHCIIO M COCTaB MCXOAHBIX BEUIECTB U MPOJIYKTOB
peakuun») Ha IpUMeEpPE CBOMCTB BOJIbl. Peakiius paszinokeHus - 3IeKTposin3 BoAbl. Peakuuu coennHenus -
B3aUMOJICHCTBUE BOJbI C OKCHUAAMHM METAUIOB M HemeTauioB. [lonsatue «ruapokcuasl». Peaknuum
3aMEIIEHUs] - B3aUMOJICHCTBUE BOJBI C ILIEJIOYHBIMU M IIEJOYHO3EMENbHBIMU MeTaiamMu. Peakuuu
oOMeHa (Ha mpuMepe TUIPoJIn3a Cynb(huIa aTFOMAHNAS U KapOuIa KaabIns).

Pacuérnble 3agauyu. 1. BpluucieHne no XMMHUYECKUM YPAaBHEHMSIM MacChl WM KOJIMYECTBA
BEILECTBA 110 U3BECTHOM Macce WIM KOJIMYECTBY BEUIECTBA OJHOTO M3 BCTYIMAIOIINX B PEAKIUIO BELIECTB
WIN TIPOJYKTOB peakuuu. 2. Beruucienue macchl (KOJIMYeCTBa BeUIeCTBa, 00beMa) MPOAYKTa PEaKIIUH,
€CIIM HW3BECTHA Macca MCXOJHOrO BELIECTBA, COJEPXKAILEro OMNPEIEICHHYIO O NpUMecei. 3.
Boruncnenue maccbl (KoJu4ecTBa BeLlecTBa, 00beMa) MPOayKTa peaKlMK, €CJIM U3BECTHA Macca pacTBoOpa
1 MaccoBasi J0Jis1 paCTBOPEHHOr'O BEIIECTBA.

IIpeaMeTHble pe3yJbTaThl 00YYCHHS

VYvuamuiicst JOJKEH ymems.
e kjaccu(uUUpPOBaTh XUMUYECKHUE PEAKIMH TI0 YUCITY M COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB
pEaKMHU; TeII0BOMY 3P PEKTy; HaNpaBICHUIO POTEKAHUS PEaKIUH; YYaCTHIO KaTaau3aTropa;
® UCHOJB30BaTh TAOJIHMIy PACTBOPUMOCTH JISi OINPENEIICHUS BO3MOXXHOCTH NPOTEKAHUS PEaKIHid
Oo0OMEHa; 3JIEKTPOXUMHUYECKUN psiji HaNpsDKeHUH (aKTMBHOCTHM) METAJUIOB JUIS OIpeesICHUs
BO3MO>KHOCTH IPOTEKaHUsI peakLuii MEXly METallaMU U BOJHBIMHM PacTBOpPaMU KUCJIOT U COJIEH;
e HaOIIOAATh W ONUCHIBATH MPU3HAKU U YCIOBHS TEUEHUS XMMUYECKUX PEAKLMMH, JeIaTh BBIBOJIBI
Ha OCHOBaHMM aHaJIN3a HaOIIOIEHUH 32 SKCIEPUMEHTOM,;
® [POBOJUTH PACYETHI MO XMMHUYECKHM YpPaBHEHUSM Ha HAXOXKJIEHUE KOJIMYECTBA, MacChl WIH
o0bemMa TMpoJyKTa peaklUuyd MO KOJIWYECTBY, Macce WIM OOBEMY HCXOJHOTO BEUIECTBA; C
MCIIOJIb30BAaHUEM MOHATHS «OJs», KOTAa UCXOJHOE BEIIECTBO JJaHO B BUJIE PACTBOpA C 3aJaHHOU
MacCOBOH J10JI€M pACTBOPEHHOI'O BEIIECTBA UJIU COJNEPKUT ONPEICICHHYIO OO TPUMECEH.
MeTtanpeameTHbie pe3yJibTaTbl 00y4eHHs

VYyamuiics 10JKEH ymems.

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HuCJIe ¢ puMeHeHueM cpencts KT,

®  CaMOCTOSTEIbHO OQOPMIISITH OTYET, BKIIOYAIOUIMM ONMUCaHHE SKCIEPUMEHTa, €ro pe3yJbTaToB,
BBIBO/JIOB;

® UCHOJb30BATh TAKOM BHUJA MBICIEHHOTO (MAEAITBHOTO) MOJAEIUPOBAHMS, Kak 3HAKOBOE
MOJIeIUpOBaHKe (Ha IpUMepe ypaBHEHUIH XUMUYECKUX PeaKIuif);

e pasnuyath 00BEM U COAepKaHHUE MMOHATHI;

® pas3auy4aTh POJOBOE U BUAOBOE IOHATUS;

® OCYLIECTBIISITh POJIOBUAOBOE OIIPENEICHUE TOHATHIA.

Jemoncrpauuu. Ilpumepsl ¢usmueckux sBICHUHN; a) IUIaBleHHe NapaduHa; 6) muddy3us
JTYLUIUCTBIX BEHIECTB C TOpsIIEN JaMIOYKU HakanuBaHUs. [IpuMepbl XMMHUECKHUX SBJICHUM: a) TOpEHHE
MarHusi; 0) B3aMMOJIEHCTBHE COJITHOW KHCIIOTBI C MpaMOpPOM HWJIM MEJIOM; B) IMOJIydYeHHE T'HJIPOKCUIA
memu (Il); T) pacTBopeHre moaydeHHOTO THAPOKCHIA B KUCIOTaX; 1) B3aumojaeicTBue okcuma meau (1)
C CEpHOM KHCIOTOM IpUM HAarpeBaHUHU; €) pPa3loKEHHE IepMaHraHaTa Kajus; ) B3aUMOJEHCTBHE
pa30aBIEHHBIX KHCIOT C METAJIJIAMH.

JlaGoparopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJIBI U CIIUPTA IO UCYE3HOBEHUIO
uX Kamenb Ha (GuimbTpoBaibHON Oymare. 4. OKucIeHHEe MEAW B TUIAMEHHU CHUPTOBKHU WM TOPENKH. 5.
IToMyTHEHME W3BECTKOBOWM BOJBI OT BBIABIXAEMOT0 YIJIEKUCIOro ra3a. 6. [losydeHue yriekucioro rasza
B3aUMOJICCTBUEM COJIbI M KUCIIOTHI. 7. 3aMenieHue Meau B pactBope xyopuaa menu (II) xemnezom.



IIpakTnueckas padora Ne S.IIpuzHaky XMMHUYECKHUX pPEAaKIIMM.

IIpeaMeTHBIE Pe3YJabTATHI 00YUEHHUS

VYvyamuiicst JOJKEH ymems.

e oOpamiarbes ¢ 1ab0OpaTOpHBIM 00OPYIOBAaHUEM U HarpeBaTelbHBIMU MPUOOPAMU B COOTBETCTBHUHU
C TIpaBUJIaMH TEXHUKU OE30MMACHOCTH;

® BBINOJIHATH MPOCTEHIINE MpPUEMbl pabOThl ¢ J1a0OpaTOPHBIM O00OpyAOBaHUEM: J1a0OPaTOPHBIM
HITAaTUBOM; CIIUPTOBKOIA;

e Ha0JIIOAATh 32 CBOMCTBAMHU BEILIECTB U SBJICHUSIMU, TPOUCXOASIIUMHU C BEIIECTBAMU;

® ONKCHIBATh XMUMHUYECKUN SKCIEPUMEHT C IOMOIIBIO €CTECTBEHHOr0 (PYCCKOTO WA POJHOTO)
S3bIKA U SI3bIKA XUMHH;

e JleaTh BBIBOJBI 110 pe3yjIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA,

® TOTOBUTH PACTBOPHI C OMPEICTICHHON MacCcOBOil 10Jiel pacCTBOPEHHOIO BELIECTBA,

® [PUTOTOBUTH PACTBOP M PACCUUTATh MAaCCOBYIO JOJIO PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTanpeaMeTHble pe3yJbTaThl 00y4YeHHs

VYyamuiicss 10JKEH ymems:
CaMOCTOSATEIILHO UCIIOJIB30BaTh OTIOCPEIOBAaHHOE HAOIIOICHHE.

Tema 6. Teopusi 3J1eKTPOJIUTHYECKON JAUCCONMHUANMUA M CBOHCTBA KJIACCOB HEOPraHMYECKHMX
coenuHenuii (22 u)

[TonsiTie 00 3JMEKTPOIUTHUECKON TUCCOLUUALUMU. DIEKTPOIUTHl U HEINIEKTPOIUTHL. MexaHu3M
JUCCOLMALMU DJIEKTPOJIUTOB C PAa3JUYHbIM TUIIOM XHMHYECKOW CBs3U. CTENEeHb 3JEKTPOJIUTHUYECKOU
nuccoranui. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHUSI TEOPUU DIIEKTPOIUTHUECKOW Juccouuanud. oHHBIE ypaBHEHUS
peakiuii. YcioBHsS MPOTEKaHUs PEaKIMH OOMEHa MEXAYy SJEKTPOJIMTAMH JO KOHIIA B CBETE HMOHHBIX
IIPECTaBICHUHN.

Knaccudukaims HOHOB 1 UX CBOICTBA.

Kucnotsl, ux knaccubukanusa. Jluccoumanus KUCIOT M UX CBOMCTBA B CBET€ TEOPUU
JJIEKTPOJINTUYECKON  JucconManui. MONEeKyJIsipHble ¥ HWOHHBIE YPAaBHEHMS PpEaKIUH  KHUCIOT.
B3anmopeiicTBue KHCIOT € MeTaulaMH. OJEKTPOXMMHUYECKHH psAl  HaOpsDKEeHWM  METalljIoB.
BzanmopeiicTBie KHCIOT ¢ OKCHAAMU METAJUIOB. B3amMoAeNHCTBUE KHUCIOT C OCHOBAHUSAMM - PEAKIUS
HelTpanu3anuu. BzauMopeilicTBue KHCIOT ¢ colsiMd. Vcmonb3oBaHue TaOMUIBI PaCTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUYECKUX CBONCTB KHUCIIOT.

OcHoBanus, ux kinaccupukanus. Jluccoruanuss OCHOBaHHMI W HMX CBOICTBA B CBETE TEOPHH
AJIEKTPOJIUTUYECKON aucconuanui. BzanmMoneicTBue OCHOBaHUM C KUCIOTaMU, KUCIOTHBIMU OKCHJIAMH
u consmu. Mcmonb3oBaHue TaOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTHUKA XHMHUYECKUX CBOWCTB
OCHOBaHUM. Pa3znoxenue HEpPaCTBOPUMBIX OCHOBaHUI pu HarpeBaHuu.
Conu, ux kmaccuukanys U TUCCOLMAIMS Pa3TUYHBIX THIOB cojeil. CBOICTBa coneil B CBETE€ TEOPHUH
3JIEKTPOJUTUYECKON NMccouranuu. B3auMonelncTBue coield ¢ MeTalsIaMH, YCIIOBHSI MPOTEKAHUS ITHUX
peakiuii. B3aumonelicTBue coieil ¢ KUCIOTaMHU, OCHOBAaHMSIMH U CONsIMU. Vcronb3oBaHHE TaOMUILBI
pacTBOPUMOCTH ISl XapaKTEPUCTUKHA XUMUYECKHX CBOMCTB COJIEH.

O0600611eHre cBeieHnit 00 OKCHAaX, MX KIACCU(PUKAIIUU U XUMUYECKIX CBOMCTBAX.

'enernueckre psapl METAVIOB M HEMETAUIOB. ['eHeTHdeckas CBSI3b MEXKIY KiaccaMu
HEOPTraHUYECKUX BEIECTB

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENh U BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTAHOBJICHUE.

Peakuuu wmoHHOro oOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBieHue
YpaBHEHU OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOAOM DJIEKTPOHHOTO OalaHca.



CaoiicTBa MOPOCTHIX BCHICCTB - MCTAJIJIOB U HCMCTAJIJIOB, KHUCJIOT U cojieil B CBeTE HpeI[CTaBJICHI/Iﬁ 00
OKHCJIHUTCIbHO-BOCCTAHOBUTCIILHBIX ITPOIIECCaX. IIpeaMeTHBIE PE3YIAbLTATHI 00YVUEHHA:

VYyamuiicst 10JKEH ymems:

UCIIOJIB30BaTh  IIPH  XAPAKTEPUCTHKE  IPEBpPALCHUM  BEIIECTB  IOHATHUI:  «PAaCTBOP»,
(QIEKTPOJIUTHYECKAs]  JUCCOLMALHUA»,  <QICKTPOIUTBI»,  «HEIEKTPOJIUTBD»,  «CTEIECHb
JVICCOIIMALINNY, «CUJIBHBIE 3JICKTPOJIUTBI», «CIA0ble 3JCKTPOIUTBI», «KATHOHBI», «AHUOHBI»,
«KHUCJIOTBI», «OCHOBAHUS», «COJM», «HOHHBIE PEAKIHUHUY», «HECOJeo0pasyroliue OKCUABIY,
«CO0JIE00pa3yIOLIUE OKCUAB», «OCHOBHBIE OKCHUIBD», «KHCIIOTHBIE OKCUABI», «CPEIHHUE COIU»,
«KHCIIBIE COJIN», KOCHOBHBIE COJIM», «TC€HETUYECKUU PAL», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuumn», KOKUCIHUTEIbY, «BOCCTAHOBUTEIIDY, OKUCIECHUEY», KBOCCTAHOBIICHUEY;

OIKCBIBATh PACTBOPEHUE KaK (PU3NKO-XUMHUECKUII IpoLecc;

WUTIOCTPUPOBATh NIPUMEPAMU OCHOBHBIE IOJIOKEHUSI TEOPUH DJIEKTPOIUTHUECKON ITHUCCOLMALINN;
IFeHETUYECKYIO B3aUMOCBSI3b MEX/Yy BelleCTBaMH (IIPOCTOE BEIECTBO — OKCHUJ — T'MJIPOKCUA —
COJIb);

XapakTepu3oBaTh OOIIME XMMHUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJOB, KHUCIIOT,
OCHOBaHMN M COJIEH C TO3ULUNA TEOPUM DJIEKTPOJIMTUYECKOM JUCCOLMALUU; CYIIHOCTh
ANEKTPOJUTUYECKON JUCCOLMAIMU BEIECTB C KOBAJICHTHOW MOJSPHOM M MOHHOW XUMHUYECKOU
CBSAI3b10; CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUM;

IIPUBOAUTH IPUMEpBbl PEaKLMM, IOATBEPKIAIINX XHMHYECKHUE CBOMCTBA KHUCIOTHBIX H
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHMH M COJIEH; CYHIECTBOBAHHE B3aWMOCBSI3U MEKIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEILLECTB;

KJIacCu(UIUPOBATh XMMHYECKHE PEAKIMH 10 «U3MEHEHHIO CTETICHEW OKHCIICHHS 3JIeMEHTOB,
00pa3yIoNIMX pearupyromiue BeIecTBay;

COCTaBIIATh YPAaBHEHHs DJIEKTPOJUTHYECKONM JUCCOLMALUU KHCJIOT, OCHOBAaHUN U COJICH;
MOJICKYJISIDHBIE, TIOJIHBIE W COKpAIlEHHbIE MOHHBIE YpPaBHEHUS PEAKUUH C y4acTUEM
AJIEKTPOJIMTOB; YPAaBHEHUSI OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN, UCIIOIB3Ysl METOJ DJICK-
TPOHHOTO OaynaHca; ypaBHEHMs PeakLUi, COOTBETCTBYIOIIUX IOCIEI0BATEIbHOCTH («IIETIOUKE))
IIPEBPAILCHNI HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

OIPENEIATh OKHUCIUTENb M BOCCTAHOBUTEINb, OKHCIEHHE U BOCCTAHOBIEHHUE B OKHMCIIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUAX;

YCTaHABIUBATh MPUYMHHO-CIICICTBEHHBIE CBS3M: KJACC BEIIECTBA — XUMUYECKHE CBOWCTBA
BEILECTBA,

Ha0JII0/1aTh U OMKCHIBATh PEAKIIUN MEX]Y DJIEKTPOJIUTAMH C IOMOLIBIO €CTECTBEHHOTO (PYCCKOIO
WJIM POJIHOTO) S3bIKA U S3bIKAa XUMMUH;

IPOBOJUTH  OMNBITHI, IOATBEPKIAIOIIAE  XUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKHUX BEILECTB.

MertanpeameTHbie pe3yJbTaThl 00y4YeHHus!

Yyamuiics J0JKEH ymems.

JlenaTh MOMETKH, BBIIUCKH, IUTUPOBAHUE TEKCTA;
COCTaBIIATH NOKJIAT;

COCTaBJISITh HA OCHOBE TE€KCTa rpauKu, B TOM yucie ¢ npuMeHeHueM cpeacts MKT;

BIIQJICTh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PaCCyKICHUE;

UCIIOJIb30BaTh TAaKOW BHUJA MBICIEHHOTO (MAEaIbHOI0) MOJEIHUPOBAHMS, KaK 3HAKOBOE
MOJIEIMpOBaHKe (Ha MpUMEpe YPaBHEHUH peaklMil AUCCOLMAIMM, MOHHBIX YPAaBHEHUN peaklui,
MOJTypeaKIUii OKUCIIEHUA-BOCCTAHOBIICHHUS);

pas3nnyaTh KOMIIOHEHTHI JI0Ka3aTelbCcTBa (T€3UC, ApTYMEHTHI U OPMY J1I0Ka3aTeNIbCTBA);
OCYLIECTBIIATH MIPSAMOE UHAYKTUBHOE 10KA3aTEIbCTBO.



JdemoncTpanuu. VcnbiTaHue BEHIECTB U UX PACTBOPOB Ha 3JEKTPOMPOBOJHOCTh. 3aBUCUMOCTD
3JIEKTPONPOBOTHOCTA YKCYCHOM KHUCJIOTBI OT KOHLUEHTpAIMU. B3auMoielicTBuE IMHKA C CEPOM, COISTHOU
kucioToi, xiaopugom menu (II). 'openue maruus.

JlaGopaTopHble onmbIThl. 8. Peaknuu, xapakTepHbIC IS PAacTBOPOB KHUCIOT (COJSTHOM WIIH
cepHoif). 9. Peakuuu, xapakTepHble IJisi pacTBOPOB MIeio4Yel (TMAPOKCUIIOB HaTpus win Kamus). 10.
[TomyyeHue u CBOWMCTBAa HEPaCTBOPUMOIO OCHOBaHHUsA, Hampumep rumapokcuaa meau (II). 11. Peakium,
XapaKTepHBIE JUIsl PaCTBOPOB coiiell (Hanpumep, ais xyuopuaa meau (II)). 12. Peakuuu, xapakrepHbie is
OCHOBHBIX OKCHJIOB (Hampumep, Ul okcujaa Kajibius). 13. Peakuuu, xapakTepHble Al KUCIOTHBIX
OKCHJIOB (Hampumep, Ui yIIIEKUCIIOro rasa).

IIpakTuyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJICH.

IIpakTnyeckas padora Ne 7. PenieHue skcriepuMEHTAIbHBIX 3a/1au.

IIpeaMeTHbIe pe3yabTaThl 00y4eHHs

VYyamuiicss 10JKEH ymems:

e oOpamarbcs ¢ 1a00paTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBHUH
C IIpaBUJIAMH TEXHUKU O€301TaCHOCTH;

®  BBINOJIHATH MPOCTEHUIINE MTPUEMBbI OOpaleHusl ¢ T1ab0pPaTOPHBIM 000PYIOBAHUEM: JTA0OPATOPHBIM
ITAaTUBOM, CHUPTOBKO;

e HaOIIOAATh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSIMH, IPOUCXOISAIINMHE C BEIECTBAMH,

® ONUCBHIBATb XUMHUYECKHI JKCIEPUMEHT C TOMOIIbI0 E€CTECTBEHHOIO (PYCCKOTO WM POJHOTO)
A3bIKA U A3bIKA XUMUH;

e JieNiaTh BBIBOIBI 110 PE3YJIbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA.

MeTtanpeameTHbie pe3yJibTaTbl 00y4eHHs

VYyamuiics JOJKEH ymems.
e ompenensaTb, MCXOAs M3 y4eOHOM 3ajmaud, HEOOXOIHMMOCTb HEMOCPEACTBEHHOIO  WJIU
OTIOCPEIOBAaHHOTO HAOJIIOACHHUS;
®  CaMOCTOATENIbHO (hOPMUPOBATH MPOrPaMMy SKCIIEPUMEHTA.

TPEBOBAHHUSA K YPOBHIO NOATOTOBKHM BbIITYCKHHMKOB.

BbINYCKHUK HAYYHUTCH:

* OMHCHIBATh CBOMCTBa TBEPIBIX, JKUIKUX, ra3000pa3HBIX BEIIECTB, BBLACIAS UX CYLIECTBEHHbIE
IIPU3HAKY;

* XapaKTepU30BaTh BEIECTBA IIO COCTaBY, CTPOCHUIO W CBOMCTBAM, YCTAaHABIMBATH IMPUYUHHO-
CJICICTBEHHBIE CBSI3U MEK/ly TaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHH «aTOM», «MOJIEKYJa», «XUMUYECKHU
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIECTBO», «BAJIECHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY
XUMUH;

* n300pakaTh COCTaB MPOCTEHMIIMX BELIECTB C MOMOIIBIO XUMHUYECKUX (OPMYIT M CYIIHOCTb
XUMUYECKHUX PEaKIHH ¢ TOMOIIBI0 XUMUYECKUX YPAaBHEHNH;

* BBIYUCJIATH OTHOCUTENIBHYIO MOJIEKYJIIDHYIO U MOJISIPHYIO MAacChl BEIIECTB, & TAKKE MACCOBYIO
JIOJIFO XUMHMYECKOTO 3JIEMEHTA B COEAMHEHUSX IS OLIEHKH UX PAKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCHU/IbI, OCHOBAHUs, KUCIIOTBI, COJIH;

* KJIJaCCU(PMLIMPOBATh OKCHUJIbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTBI M COJIU 110 COCTABY;

* [I0JIb30BATHCSA JTA0OPATOPHBIM 000PYJOBAHUEM U XUMUYECKOH MOCYA0H;




* IPOBOJUTH HECIIOKHBIE XUMHYECKHUE OTBITHI U HAOIIOCHUS 32 M3MEHEHUSIMU CBOWCTB BEIIECTB B
mpolecce UX MpeBpalleHnid; co0o1aTh MpaBuila TEXHUKU 0€30MaCHOCTH IPU MPOBEACHUN HAOIIOACHUN
U OTIBITOB;

* pa3inyaTh SKCHEPUMEHTAIBHO KHUCIOTHI M IIEIOYH, MOJB3YSACh HWHAMKATOPAMH; OCO3HABATH
HEO0XOUMOCTh COOIOCHHS Mep 0€30MaCHOCTH IPH OOPAIICHNUN C KUCIOTaAaMH U [IEII0YaMHU.

* pacKpbIBaTh CMbICH nepuoauyeckoro 3akona J[. . Menneneesa;

* ONUCBHIBATh M XapaKTepPU30BaTh TaOIUYHYIO (OpPMY MEPUOJUYECKON CHCTEMBl XUMHUYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIEp W pacHpelesieHue 4Yucia 3JEKTPOHOB MO 3JEKTPOHHBIM
CJIOSIM aTOMOB XMMHMYECKUX 3JIEMEHTOB MaJIbIX IEPUOAOB MEPUOJAMYECKON CHUCTEMBI, a TaKKe Kalusi U
KaJIbLIMS;

* pa3MyaTh BUJbl XUMUYECKOW CBA3U: HOHHYK, KOBAJECHTHYIO MOJSIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METaJUTMYECKYIO;

* U300paXkaTh AJIEKTPOHHO-MOHHBIE (OPMYIBI BEIIECTB, OOpPa30BAaHHBIX XHUMHUYECKUMH CBS3IMU
pa3Horo BUa;

* BBISIBJISITh 3aBUCUMOCTB CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTANIMYECKUX PEUIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTb XMMUYECKHE JIEMEHTBl U UX COEJIMHEHHUS Ha OCHOBE IOJIOKEHHUS HIIEMEHTOB B
MIEPUOANYECKON CHCTEMEe U OCOOCHHOCTEH CTPOSHUS X aTOMOB;

* XapakTepu30BaTb HAYyYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE [EPUOJAMYECKOTO 3aKOHa U
MEePUOIUYECKON CUCTeMbl XUMHUYECKHX 3jieMeHTOB J[. . MenneneeBa; * OOBSICHATh CYyTh XHMHUYECKHX
MPOLIECCOB U UX MPUHIUIHAIBEHOE OTJINYUE OT PUZNYECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUH;

* YCTAQHABJIMBATh NPHUHAMJIEKHOCTh XMMHUUYECKON PEAKUUU K ONpPENeIEHHOMY THUILY MO OJHOMY M3
KJIACCU(PUKAIMOHHBIX TMPU3HAKOB: 1) IO YUCIIy U COCTaBY UCXOIHBIX BEIIECTB U IMPOIYKTOB PEaAKIIMH
(peakuuu COEIUHEHHMs], PA3NOKEHHs, 3aMelleHus] U oOMeHa); 2) MO BBIIEICHHUIO WU TOTJIOMIECHUIO
TEIJIOTHl (PEaKIMU SK30TEPMHUECKHUE U HHIAOTEPMHUUECKHE); 3) IO M3MEHEHHIO CTENEHEW OKHCICHUS
XUMHYECKHUX DJIEMEHTOB (peakliy OKHCIUTEIhbHO-BOCCTAHOBUTEIBHBIC); 4) IO 0OpaTUMOCTH Mpoliecca
(peakiuu oOpaTUMBbIE U HEOOPATUMBIE);

* COCTaBIISITb YPAaBHEHMS AJIEKTPOJUTUUYECKON UCCOIMALMU KHUCJIOT, LIEJIOYEd, COJeH; MOJHBbIE U
COKpalI¢HHbIE MOHHBIE YpaBHEHHUS pEaKIuii OOMEHa; ypaBHEHHUS OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* MPOTHO3UPOBATHh MPOAYKTHl XUMHUUECKUX PEAKIMi Mo GopMyliaM/Ha3BaHUSIM UCXOJHBIX BEIECTB;
OTIpeIeNATh UCXOAHBIE BellecTBa Mo (popMyaam/Ha3BaHUAM MPOIYKTOB PEAKIUY;

* COCTaBIISITb yPAaBHEHHS PEAKIMii, COOTBETCTBYIOIIMX TOCIEAOBATEIIBHOCTA  («IEMTOYKE))
MpEBpAIllCHNI1 HEOPraHMYECKUX BEIIECTB PA3ITMYHBIX KIACCOB;

* BBISIBJISITH B MPOIECCE DKCIIEPUMEHTA MPU3HAKH, CBUIETEIHCTBYIONINE O MTPOTEKAHUU XUMHYECKOU
peakiuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* ONpPEACNATh XapakTep Cpelbl BOJIHBIX PACTBOPOB KHUCJIOT M WIENIOYEH MO MU3MEHEHHUIO OKPAacKU
WHIUKATOPOB;

* MPOBOAUTH KAUYECTBEHHBIC PEAKIIMH, MOATBEPIKAAIONINE HAIMYUE B BOJHBIX PACTBOpPAX BEILECTB
OTJICTTbHBIX HOHOB

* OIPENENSITh MPUHAICKHOCTh HEOPTAHUYECKHUX BEIIECTB K OJJHOMY U3 U3YYECHHBIX KJIACCOB/TPYIIM:
METaJUThl 1 HEMETAJUIbI, OKCHIbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBIIATH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSM;

* OINPEACNIATh BAJICHTHOCTh U CTEMIEHb OKUCIICHUS PJIEMEHTOB B BEIECTBAX;

* COCTaBIIATH (POPMYIBI HEOPTAHUUYECKUX COCIWHEHUH MO BAJICHTHOCTSIM U CTEMEHSM OKHUCICHUS
9JIEMEHTOB, a TAaKXe 3apsjaM HOHOB, YKa3aHHBIM B TaOJWIlE PAaCTBOPUMOCTH KHCIIOT, OCHOBAaHHHA H
COJICH;



* O0BSCHATH 3aKOHOMEPHOCTU M3MEHEHUS! (PU3NYECKHX M XMMHYECKHX CBOWCTB MPOCTHIX BEIIECTB
(METAJIJIOB U HEMETA/UIOB) M WX BBICIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO
MEePHOJIOB;

* Ha3bIBaTh OOINHME XHWMHYECKHE CBOMCTBA, XapakKTEpHBbIC [JIsi TPYII OKCHJAOB: KHCIOTHBIX,
OCHOBHEBIX;

* Ha3bIBaTh OOIIME XMMHYECKUE CBOMCTBA, XapaKTEPHBIC IS KaXJAOT0 M3 KJIACCOB HEOPTaHMYECKUX
BEIIIECTB: KHUCIOT, OCHOBAHUM, COJICH;

* IPUBOJUTH MPUMEPHI pPEaKIMi, MOATBEPKIAIOIMMNX XUMHUUYECKHUE CBOMCTBA HEOPraHUYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUI M COJICH;

* ONPENENATh  BEIICCTBO-OKUCIMTEIb U BELIECTBO-BOCCTAHOBUTEIbL B  OKHCIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTaBJISITb  OKUCIUTEILHO-BOCCTAHOBHUTENIbHBIA  OaaHc (11  HW3YYEHHBIX pEakuuid) TI0
MPEJI0KEHHBIM CXEMaM PEAKIINIA;

* MPOBOANTH JTAOOPATOPHBIE OMBITHI, MOJATBEPKAAIONINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEILECTB;

BLINYCKHUK MOJYYHUT BO3MOKHOCTh HAVUYUThHCS:

* IPaMOTHO 00paIaThCs C BEIIECTBAMH B TIOBCETHEBHOM JKHM3HU;

* 0OCO3HaBaTh HEOOXOAUMOCTH COOJIIOJICHHS TPABHJI SKOJOTUYECKH OE€30MaCHOTO IOBEJICHUS B
OKpY>Karollel NpUPOIHON Cpene;

* IOHUMATh CMBICII ¥ HEOOXOJIUMOCTh COOJFOJCHUS TPEIIMUCAHHM, MPEIIaraeMblX B HHCTPYKIIHSIX
10 MCTOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUHU U JP.;

* HCMOJIB30BaTh MPHUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH NP BBITTOJHEHUH UCCIIEI0BATEIhCKIX
MPOEKTOB 0 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJTYYESHHS U PACIO3HABAHMSI BEILIECCTB;

* pa3BUBAaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HWCIIONB3YSl CPEICTBA YCTHOM M MHUCHbMEHHOU
KOMMYHHKAIIMM TpH paboTe ¢ TeKCTaMH Y4eOHHWKAa W JOMOJHUTENIBHON TUTepaTypoil, CIpaBOYHBIMU
Ta0IUIIaMU, TIPOSIBIISITh TOTOBHOCTh K YBOKCHHUIO MHOW TOYKU 3PEHHS TPHU OOCYKICHHH pPE3yJbTaTOB
BBITIOJTHEHHON palOoOTHI;

* OOBEKTUBHO OIIEHUBATh WH(OpPMAIMI0O O BEIMIECTBAX M XHUMHYECKHUX TMIPOIECCax, KPUTUUYECKH
OTHOCHUTHCS K TICEBAOHAYYHOUN MH(pOpMaIUK, HeJOOPOCOBECTHOM peKiiamMe, Kacarolleiics NCIOJIb30BaHUS
pPa3INYHBIX BEIIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUI JJIs1 MPAKTUUECKOU IEATETbHOCTH YEJIOBEKA;

* OIUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, MPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSAX IMEPUOJMYECKOW CHUCTEMBbl XMMHUYECKUX AJIIEMEHTOB JIf
OOBSCHEHUS U MIPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh WH(DOPMALMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIyOJeHHs 3HaHHM 00 HCTOpUU
CTAHOBJICHUSI XMMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSTHM, MEPHOJUYECKOTO 3aKOHAa KaK OJIHOTO W3
BAYKHEUIINX 3aKOHOB MTPUPOIBL, & TAKIKE O COBPEMEHHBIX JTOCTUKEHUSAX HAYKH U TEXHUKH.

* COCTaBIISITb MOJICKYJIIPHBIE H TIOJHBIE HWOHHBIE YPAaBHEHHS 1O COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPUBOJIUTh TPUMEPHI PEAKIUH, TOATBEP)KIAIONMINX CYIIECTBOBAHUE B3aUMOCBS3H  MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YyJbTAaThl BO3ACHCTBUS pPA3IUYHBIX (AKTOPOB HA HM3MEHEHHE CKOPOCTH
XUMHUYECKON PEeaKInu;

* MPOTHO3UPOBATh PE3YIbTAThl BO3JECHCTBHS Pa3IUYHBIX (PAKTOPOB Ha CMEMICHHE XUMHUYECKOTO
paBHOBECHSI.

* MPOTHO3UPOBATh XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS,

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIE WM BOCCTAHOBHUTEIHHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS JIIEMEHTOB, BXO/IAIINUX B €r0 COCTAB;

* BBISIBJISITh CYLIECTBOBAHME TI'€HETUYECKON B3aMMOCBSI3U MEXAY BEIIECTBAMH B PSIy: IMPOCTOE
BEIIIECTBO — OKCHUJ — THAPOKCH]T — COJIb;




¢ OpraHru30BbIBATh, MPOBOJUTH YUCHHUUYCCKHUC IMPOCKTHI II0 HCCICAOBAHHUIO CBOICTB BC€IICCTB,
HMCIONIUX BAXXHOC MPAKTHUYCCKOC 3HAYCHHC.



COJAEPKAHUE U3YYAEMOI'O KYPCA
9 KJIACC

Beenenune. OOmasi XxapakTepHCTHKAa XMMHMYECKHMX JJI€eMEHTOB M XMMHYECKHMX peaKuuid.
Iepuoauveckuii 3akon u Ilepuoanyeckasi cucrema

xumuuyeckux 31emMenToB /I. U. MenaeneeBa (10 4)

XapakTepucTrKa 3JIEMEHTA I10 €ro MoJO0KEeHUI0 B Ileprnonnueckoi cucreMe XMMHUYECKUX 3J€MEHTOB /Jl.
N. MenneneeBa. CBoCTBa OKCUAOB, KMCIOT, OCHOBAHUN U COJIEH B CBETE TEOPUU BJIEKTPOIUTUUYECKOU
JUCCOLMAIMU M OKHUCICHHUS-BOcCTaHOBIIeHUA. [loHATHE O mepexoAHbIX 3neMeHTaX. AMQOTEPHOCTD.
I'enetndeckuii psp nepexoxHoro snemeHta. Ilepmonmueckuit 3akoH u  llepuommueckas cucrema
xuMuyeckux anemeHToB [[. . MenneneeBa. Xumuueckass opraHu3alysl )KUBOW U HEXKUBOU IPHUPOIBI.
XUMUYECKUN COCTaB Siapa, MAHTUM M 3€MHOM KOpbl. XHMUYECKHE DJIEMEHTbl B KIIETKAaX JKHBBIX
Opranu3MoB. Makpo- u MuKpodiaeMeHTbl. (OO0o001eHne CBEACHHM O XUMHYECKHX PEaKIUsX.
Knaccudukanus XuMHUECKUX pEaKUil MO pa3IMYHBIM MPH3HAKAM: «UHCIIO M COCTaB PEarupyroliux U
00pa3yroIuXCcsi BEUIECTBY, «TEIIoBOU 3((dexT», «HampaBiIeHHE», «M3MEHEHHE CTENeHEHl OKHCIICHUs
3JIEMEHTOB, 00PA3YIOIINX PEarupyIOINe BEIECTBay, «(hazay, «UCIONb30BaHue KaTanu3aTopay. [lonstue
O CKOpPOCTH XUMHYECKOM peakuuu. DakTopbl, BIMAIOIIME HAa CKOPOCTh XMMHYECKHUX pPEaKLUH.
Karanmuzaropsr n xatanu3. UHTHOUTOPBI. AHTHOKCHIAHTHI.

JlemoHcTpanum.

Paznuunbeie gopmer Tabmuuer J[. M. MenpeneeBa. Monenn aromMoB 3JeMEHTOB 1—3-T0 TEepHOJIOB.
Mopnenb cTpoeHHst 3¢eMHOTO Iapa (TomepeyuHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKInu
OT MPUPOJBI PEArHPYIOIIUX BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOH PEaKIU OT KOHLEHTpPALUU
pearupyromux BemecTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaklMM OT IUIOIIAJA CONPUKOCHOBEHUS
pearupyomux BeUeCTB («KMUISIIIUNA CcI0i»). 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOW peakluud OT
TEMIIEpaTypbl pEarupyrolux BemecTB. ['OMOreHHbII U TeTeporeHHbld Karaiausbl. dDepMeHTaTUBHbBIN
karanus. arubupoBanue.

JlabopaTopHble ONBITHI.

1. IlomyuyeHue rujapokcHaa LMHKAa W HCCIENIOBAHUE €ro CBOWCTB. 2.MonenupoBaHUE IOCTPOCHUS
[Tepuoanueckoit cucreMbl XxuMnudeckux aneMeHToB . 1. Menneneesa. 3. 3aMmeleHue Kene3oM Meau B
pactBope cynbara memu (II). 4. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEAKIUH OT MPHUPOIBI
pearupyromux BEeIECTB Ha IPUMEPE B3aUMOJEHCTBHS KUCIIOT C METaJUIaMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOH peakuy OT KOHIEHTPAIlUU Pearupyrolux BElIecTB Ha IpUMepe
B3aMMOJEHCTBHS LIMHKA C COJITHOM KUCIIOTON PAa3INYHOW KOHIEHTPALUH.

6. 3aBUCHUMOCTb CKOpPOCTH XUMHUYECKOW peakUuuh OT IUIOMIAJU CONPUKOCHOBEHMSI pearupyrommx
BeUIECTB. 7. MOJEINPOBAHNE «KUILLIETO CIOs». 8. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEeakUuu OT
TEMIEpaTypbl pearupyrolux BELIECTB Ha mHpuMepe B3aumojeiictBus okcuga menu (II) ¢ pactBopom
CEpHOH KHUCIIOTBI pa3IMYHON TemrepaTypsl. 9. PasnoxeHune nepokcujga BOJOpPOJa C MOMOLIBIO OKCHAA
mapranmna (IV) u karamasel. 10. OOHapykeHHE KaTaja3bl B HEKOTOPBIX MHUIIEBBIX MNpoaykTax. 11.
WNurubupoBanue B3auMOJEHCTBUS KUCIOT ¢ METANIaMH YPOTPOITHHOM.

IIpenmeTHble pe3yJibTaThbl 00yYeHHs

VYvyamuiics 10J1KeH ymemp:

HCIIOJIb30BATh MIPH XapaKTEPUCTHKE IPEBPAILICHUN BEIIECTB MOHITUS: «XUMHUYECKasl PeaKus», «peaKkinuu
COCIMHEHUS», «PEAKIUH PA3OKEHUS», «PEAKIMU OOMEHa», «PEeaKIUh 3aMEeIleHHs», «PEeaKIUu
HEUTpaIu3anumy, «9K30TePMUUECKUE PEAKIUIY, «IHI0TEPMUUYECKUE PEAKIIMNY», «OOpPATUMBbIE PEaKun»,
«HEeOoOpaTUMBbIE PEAKLUU», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMUY», «TOMOTEHHBIE pEaKLuuy,
«TETEPOTCHHBIE PEAKINMN», «KATAIUTUYECKHE PEAKLUN», «HEKAaTAIMTHYECKHE DPEaKUHUHW», «TEIUIOBOM
3¢ PeKT XUMHUUECKOM peakInny, «CKOPOCTh XUMUUYECKON peakuny, «KaTalnu3aTop;

XapaKTepru30BaTh XUMHUYECKHE 3JIEMEHTHl 1—3-TO TepHoJ0B Mo WX NoJokeHHto B [lepmoamdeckoit
cucteMe XUMuueckux 3nemeHToB J[. M. MenaeneeBa: XuMUUECKHUI 3HAK, MOPSIKOBBIII HOMEp, NEPUOL,
rpynna, moArpyIna, OTHOCUTENbHAs aTOMHasi Macca, CTpOeHHe atoMa (3apsij sapa, YUCIO IPOTOHOB U
HEUTPOHOB B sifipe, OOIee YMCIIO 3JIEKTPOHOB, pacIpelesieHUe JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSM,



MpoCcTOC BCUICCTBO, (I)opMyJIa, Ha3BaAHUC W THUII BBICHICTO OKCHJA U THAPOKCHUIA, JICTYy4CTO BOAOPOIHOTO
COCTMHECHMUS (/I HEMETaJIOB));

XapakTepu30BaTh OOIIME XWMHYECKHE CBOWCTBA aM(pOTEPHBIX OKCHIOB M TUIAPOKCHIOB; NPUBOIHTH
IPUMEPBI PEaKIIHid, TOATBEPIKIAOIINX XUMHUECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THAPOKCUIIOB;
AaBaTb XAapaKTCPUCTUKY XUMHYCCKUX peaKI_II/Iﬁ MO0 4YUCIIy U COCTaBy HCXOOHBIX BCHICCTB U INPOAYKTOB
peaknuu; TerioBoMy 3hdekTy; HarnpaBlICHHIO TPOTEKAHUsS PEAKIIMU; U3MEHEHHIO CTENICHEH OKHCICHUS
3JIEMEHTOB; arperaTHOMY COCTOSHHIO HCXO/HBIX BEIIECTB; YYACTHIO KaTalu3aTopa;

OOBSICHATh ¥ NMPHUBOAMUTH MPUMEPHI BIHMSHUS HEKOTOPBIX (DakTOpoB (IIpHUpOAa pearnpyronmx BEIIeCTB,
KOHIICHTpAIMsl BEIIECTB, JaBJICHHWE, TEMIIEpaTypa, KaTalu3arop, IMOBEPXHOCTh COMPUKOCHOBEHUS
pearupyoImx BEMecTB) Ha CKOPOCTh XUMHUECKUX PEaAKIIN;

Ha6JHOI[aTB U OIKCbIBATh YpPaBHCHHA peaKqu/'I MCXKAY BCIICCTBAMH C IIOMOILIBIO C€CTCCTBCHHOI'O
(PYCCKOTO MM POJTHOTO) SI3bIKA U SI3bIKA XUMUHU;

MMPOBOAWTL OIBITHI, INOATBCPIKAAOIINEC XUMUUYCCKHUC CBOHMCTBA aM(I)OTepHBIX OKCHJIOB U THAPOKCHUIOB,
3aBUCUMOCTh CKOPOCTH XHWMHYECKOW pEaKIUWu OT pPa3IMYHbIX (aKTOpoB (IIPHpOJA PEeardupyroIInX
BCIICCTB, KOHLCHTpalusd BCIICCTB, JaBJICHUC, TEMIICpaTypa, KaTaJm3arTop, IMOBCPXHOCTH
COIPUKOCHOBEHUS pEarupyromiux BEIIeCTB).

MertanpeameTHbie pe3yJbTaTbl 00y4eHHs

VYyamuiicst 10J15KeH ymemp:

OTIpeseNATh 1ieJIb Y4eOHON JEATEIbHOCTU C MOMOILBIO YUUTENS U CAMOCTOSTENIbHO, UCKaTh CPEICTBA €€
OCYILIECTBIIEHUS, pa0doTas o IJIaHy, CBEPSITh CBOU JEHCTBUS C LIETIbI0 U IIPU HEOOXOIMMOCTH UCIIPABIISATH
OLIMOKH C MOMOLIBIO YUUTEINS U CAMOCTOSITEIBHO;

COCTaBJISITh AHHOTALMIO TEKCTA;

CO3/1aBaThb MOJICJIM C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U IPEJICTABICHUEM HX B
IPOCTPAHCTBEHHO-TPapUUECKON MIIM 3HAKOBO-CUMBOJIHUYECKOU (hopMe;

OIIpesieNATh BUAbI KIacCU(PHUKALMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISAThH NPSIMOE I€TyKTUBHOE JJOKA3aTEeIbCTBO.

Tema 1. Metamast (14 1)

[Tonoxxenne meramioB B Ilepmoanueckoit cucreme xumudeckux osnnemeHToB J[. M. Menneneesa.
Mertamndeckas KpUCTaJUIMUECKasl pelleTka U MeTallsIMuyecKass XuMudeckas cBsizb. OOmue pusnueckue
cBoiictBa MeTtaaiaoB. CrjiaBbl, WX CBOWCTBAa M 3HadYeHHe. XHUMHYECKHE CBOHCTBA METAIOB Kak
BOCCTAaHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHUS B IJIEKTPOXUMHUUYECKOM Py HAIPSHKEHUHM METAIIOB.
Koppo3zus MetannoB u criocoOsl 60ps0bI ¢ Hel. MeTtasuibl B pupoje. OO01miye croco0bl UX MOITY4YEeHHUS.
O0masi XapakTepUCTHMKA IIEJ0YHBIX MeTaioB. Metaiuibl B mnpupoge. OOmme crnocoObl HX
nonyueHusi. Crpoenue aromoB. lllenouynsle MeTamibl — MOpOCThIE BellecTBa. BaxkHeilmue coeanHeHus
IIEJ0YHBIX METANIOB — OKCHUJbI, THIPOKCUIBI U COJIU (XJIOPUIbI, KAPOOHATHI, CYNb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHHE B HApOAHOM Xo3stiicTBe. Kanuiinbie ynoopenus.

O0mas xapakTepuCcTHKA 3JIEMEHTOB IIaBHOM nmoArpynns! II rpynner.

Crtpoenue aromos. lllenouHo3emenbHble MeTaUIbl — MPOCThIE BellecTBAa. BakHeline coeauHEeHUs
II€JI0YHO3EMENIBHBIX METAJLIOB — OKCHJIbI, TUAPOKCHIBI U CONMU (XJIOPHIbI, KapOOHAThl, HUTPATHI,
cynbdatsl, pochatel), UX CBOWCTBA U MPUMEHEHNE B HAPOTHOM XO35HCTBE.

AJTIOMUHHIA.

Crtpoenue aroma, pu3nyecKkue U XMMUIECKHE CBOMCTBA MPOCTOro BemiecTBa. COeTUHEHHS aTFOMUHUST —
OKCHJI U THAPOKCHJ, NX aM(pOTepHbI XapakTep. Baxueiimue conu amomunus. [IpuMeneHre amoMuHUS
Y €r0 COeTMHEHUM.

Keaneso.

Crtpoenue atoma, pu3nyueckre 1 XUMUUECKHE CBOMCTBA TPOCTOTO BemecTBa. [ eHeTHIeCKre psiabl Fe*? u
Fe*3.

Baxneiimme conu xxenesa. 3HaUEHHE JKeJIe3a U €r0 COSUHEHNN JUIsl IIPUPOJIBI M HAPOJHOTO XO35ICTBaA.
JdeMoHcTpanuMu.



OOpa3upl MIENOYHBIX W IIEI0YHO3eMeNbHBIX MeTamioB. OOpasubl crutaBoB. B3anMmonelicTBue HaTpws,
JUTHUST U Kbl C BOJOM. B3ammoneiicTBHEe HATpusi MU MarHusi ¢ KUCIOpoAoM. BsammoneiicTBue
MeTauioB ¢ HeMetauiamu. [lomyuenue ruapokcuaos xkenesa (I11) u (I11).

JlaGopaTopHbie ONbITHI.

12. B3aumopeiicTBue pacTBOPOB KUCJIOT U cojiell ¢ meTtayuiaMu. 13. O3HakoMJIeHHE ¢ pyJamu xenesa. 14.
OkpammBaHve IUIaMEHU COJISIMM IIEJIOYHBIX MeETauioB. 15. BzaumopaelcTBue KajablUs € BOJOM.
16.ITony4yeHue ruIpoKCUIa KaabliUsl U UCCIEIOBAaHUE €r0 CBOMCTB.

17. IlonydyeHnne THAPOKCHAA ATIOMUHHUS U UCCIEIOBAHHME €ro CBOMCTB. 18. B3ammogelcTBue xenesa ¢
cosistHOU kucinoToi. 19. ITonyuenue ruapokcunos xenesa (I11) u (11I) u usyuenue ux cBOMCTB.
IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

VYyamuiicst 10J15KeH ymemp:

MCIIOJIb30BaTh MPU XapaKTEPUCTUKE METAIUIOB U UX COCIMHEHUMN MOHATUS: «METAJUIbD», «PsiJ aKTUBHOCTH
METaJVIOB», «IICJIOYHBIE METAJUIbD», «IIEJIOYHO3EMEIbHBIE METaJUIbl», HCIOJIb30BaTh UX IMpPHU
XapaKTePUCTUKE METAJJIOB; JaBaTh XapaKTEPUCTHKY XHUMHYECKHUX JJIEMEHTOB-METAIIOB (IIETOYHBIX
METaJUIOB, MarHus, Kajbllds, aJTOMUHMS, >Keje3a) Mo ux mnojoxeHuto B Ilepmoamueckoit cucreme
xumuueckux snemeHToB J[. . MenjeneeBa (XUMHUYECKHI 3HAK, MOPSAKOBBIA HOMEP, MEPUOJI, TPYyIIa,
MOATPYIINA, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHUE aToMa (3apsjl A/ipa, YUCIO TPOTOHOB U HEHTPOHOB
B sjpe, 0OIlee YUCIO 3JEKTPOHOB, PACIPEICICHUE AJICKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), MPOCTOE
BEIECTBO, (opMyJia, HA3BaHUE M THIT BBICIIIETO OKCUIA U THIPOKCH]IA);

Ha3bIBaTh COSAMHEHHSI METAJIIOB M COCTABIIATH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKkTepU30BaTh CTPOCHHE, 00IIHME PU3NUECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIIOB;
OOBSCHATh 3aBHCHUMOCTh CBOWMCTB (MJIM IIPEACKA3bIBaTh CBOMCTBA) XMMHYECKHX 3JIEMEHTOB-METAJIOB
(pamuyc, MeETaUIMYECKHUE CBOMCTBA DJIEMEHTOB, OKHCIUTEIHHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA
9JIEMEHTOB) M 00pa3yeMbIX UMHU COCIUHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB H
TUAPOKCHIOB, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT moJioxkeHus B [lepuoandeckoil cucreme
XUMHYECKHX deMeHToB JI. 1. MeHaeneeBa;

OMHUCHIBaTh OOIIME XMMHYECKHE CBOMCTBA METAUIOB C IOMOIINBI) E€CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

COCTaBJISITH MOJICKYJISIPHBIC YpPaBHEHUSI PEAKIIUN, XapaKTePU3YIOMNX XUMHUYECKHUE CBOMCTBA METANIOB U
WX COEJIMHEHUM, a TAaK)KE AJIEKTPOHHBIE YPABHEHUS IIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHNUS,

YpaBHEHUS DJIEKTPOJUTUYECKONW JTUCCOIHAIIMU; MOJICKYJIAPHBIE, TIOJHBIE M COKpAIllEHHbIE HOHHBIC
YpaBHEHUS PEAKLIUN C YUaCTUEM DJIEKTPOJIUTOB;

yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMUUYECKOU CBSI3bIO, THIIOM
KPUCTAIIMYECKON PEUIETKH METAJUIOB U MX COEIWHEHUH, MX OOmMMH (PU3MYECKMMH U XMUMHYECKUMHU
CBOMCTBaMH;

OIKMCBHIBATh XMMHUYECKHE CBOMCTBA INEIIOYHBIX U IIEI0YHO3EMEIBbHBIX METAJIJIOB, a TaKXKe aIlOMUHHUS U
JKeJle3a U UX COEIMHEHUN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
BBITMIOJHATh, HAOMIOAATh M OMHUCHIBATH XUMHYECKHH SKCIEPUMEHT MO PACIO3HABAHMIO BaKHEUIITHX
KaTHOHOB METAJIJIOB, TUJPOKCH/I-UOHOB;

SKCHEPUMEHTAIBHO UCCJEI0BATh CBOMCTBA METANIOB M UX COECAUWHEHUM, pellaTh SKCIEPUMEHTAIbHbIE
3aJ]a4n o TeMe «MeTajlIbl»;

OMHCHIBATh XUMHUYECKUN IKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) s3bIKAa U
SI3bIKA XUMHUU,

MPOBOAMUTH PAcUeThl MO XUMHUYECKUM (OpMyJiaM U ypaBHEHUSM PEAKIIHi, MPOTEKAIOIIUX C YyIacTHEM
METAJJIOB B UX COCTUHEHUH.

MeranpeameTHslie pe3yabTaTbl 00y4eHHs

VYvyamuiics 10J1KeH ymemp:

paboTaTh MO COCTaBICHHOMY IUIaHY, MCHOJb3YSl Hapsly C OCHOBHBIMU U JIOTIOJHHUTENbHBIE CpPEACTBA
(cripaBOYHYIO JIUTEPATYypy, ClOXHBIe MpuOopsl, cpeactsa MKT); ¢ momompio yuutenss oTouparh JUIs
pelieHus yueOHbIX 3a7a4 He0OX0JUMbIE CIIOBAPH, SHIIUKJIIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU;



COMOCTABNIATh W OTOMpaTh WHPOPMAIUIO, TMONYYCHHYIO U3 PA3IUYHBIX MCTOYHHUKOB (CIIOBapH,
SHIUKJIONIEIUH, CIIPABOYHUKH, JJIEKTPOHHbIE IUCKH, ceTh VIHTEepHET);

NpPEeACTaBIATh HH(POPMALHMIO B BUJE TAOJIHIl, CXEM, OIIOPHOTO KOHCIEKTa, B TOM YHUCIIE C MPUMEHEHUEM
cpencts UKT;

0(QOPMIISITh CBOM MBICTTH B YCTHOW Y TUCBMEHHOW PEUYH C YIETOM CBOMX YUEOHBIX M JKU3HEHHBIX PEUEBBIX
CUTYyalMii, B TOM 4yucie ¢ npuMeneHueM cpenacts UKT;

COCTaBJIAITh PELIEH3UIO HA TEKCT;

OCYIIECTBIISIT I0KA3aTEIBCTBO OT MPOTUBHOTO.

Tema 2. lIpakTuxkym 1. CBoiicTBa META/IOB M UX coequHenuii (2 4)?

1. OcymiecTBiieHHE IENOYKKM XMMHYECKMX TpeBpamieHuil. 2. IloaydyeHwe W CBOWCTBA COCIUHEHUH
MeTayioB. 3. PemieHue 3KCIEpHMEHTANbHBIX 3aady Ha pPAclO3HABAHME M IIOJIyYEHUE COEIAMHEHUM
METAaJIJIOB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

VYyamuiics 10J1KeH ymenn:

oOpamaTtbcsi ¢ 1abOpaTOpHBIM OOOPYIOBAHMEM W HArpeBaTeNbHBIMU MPUOOpPaMHU B COOTBETCTBHH C
paBUJIaMU TEXHUKH 0€30MaCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMU METAJIJIOB U UX COSAUHEHUN U SBJICHUSIMU, IPOUCXOJAIIMMU C HUMHU;
OMKCHIBATh XUMHUYECKUN IKCHEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) f3bIKAa U
SA3bIKA XUMUU;

JIeJIaTh BBIBOJIBI 110 pe3yIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.

MertanpeameTHble pe3yJbTaThbl 00y4eHHs

VYyamuiics 10JKeH yymens:

ONpeneNaTh, HUCXOAsd U3 Y4eOHOH 3amaud, HEOOXOJMMOCTh HWCIIONb30BAaHHUS HAONIONCHHUS HIIH
JKCIIEPUMEHTA.

Tema 3. Hemerasibl (25 4)

OO0mmas xapakTepucTUKa HEMETaIoB: mosnoxeHne B [leproauueckoil cucteMe XUMUYECKHX 3JIEMEHTOB
J. WN. MenzaeneeBa,0cOOEHHOCTH CTPOEHHS aTOMOB, J3JIeKTpooTpuuarenbHocTs (D0) kakmepa
«HemeTaimmyHocThy, psaag 0. Kpucramindeckoe CTpOEHHME HEMETANIOB — TMPOCTHIX BEILIECTB.
Amnotponus. ®usznueckre cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHITUH «METAJUD U «HEMETAJID».
Boaopoa.llonoxenue Bonopoaa B [leproanueckon cucreMe xumudeckux aneMmeHToB [{. . Menaeneesa.
CrtpoeHue atoma U MoJeKyabl. PU3NYECKME U XMMHMUYECKHE CBOICTBa BOJOPOJAA, €ro IMOJIyYeHHE U
MIPUMEHEHUE.

1 ITpu AByX4acoBOM IUIAHWPOBAHUM ITPOBOAUTCS TOJIBKO MpaKTHUecKas padorta 3

Bona.

Crpoenue Monekyibl. Bogopoanas xumuueckas cBsi3b. @u3nyeckue cBOKWCTBA BOJIbl. AHOMAJINK CBOMCTB
Bojbl. ['MapodunsHbie U THAPOGOOHBIE BEIIECTBA. XMMHUUYECKHE CBOMCTBA BOJBI. KpyroBopoT BOABI B
npupone. Bomoouunctka. Asparust Boabl. beiToBeie punbTpel. MuHepalibHble BOJBL. JIMCTUITMPOBAHHAS
BOJIa, €€ MOJTy4YeHHE U TPUMEHEHHUE.

O0mas xapaKTepucTHKA rajJoreHoB.

Ctpoenue aToMoB. IIpocTblie BemecTBa U OCHOBHBIE COETMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kparkue cBenenust o ximope, Opome, ¢grope u ione. IIpumeHeHHe TajloOreHoB M HMX COEJUHEHUH B
HapOJIHOM XO35I1CTBE.

Cepa.

CtpoeHue atoma, aJlJIOTPOIHS, CBOWCTBA U IpuMeHeHue poMmbudeckoi ceprl. Oxcuasl cepsl (IV) u (VI),
UX TIOJydyeHHE, CBOWCTBa M npuMeHeHue. CepHas KHCIOTa M €€ COJIM, UX NPUMEHEHHUE B HApOJHOM
xo3saucTBe. [I[pon3BoICTBO CEPHON KUCIIOTHI.

A3or.

CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBA. AMMHAK, CTPOCHHUE, CBOMCTBA, MTOJYYEHHE
u npumeHenue. Conu aMMoHMsI, UX cBOMcTBa U npuMeHeHue. Okcuabl azota (1) u (IV).



A3OTHasi KUCJIOTa, €€ CBOWCTBAa W MpuMeHeHWe. HuTpaTel W HUTPUTHI, TpoOlieMa MX COACpKAHUS B
CETHCKOX035HCTBEHHOU MTPOIYKIIMH. A30THBIC YIOOPECHHS.

Dochop.

CtpoeHue aroma, ajIOTpONHs, CBOIlcTBa Oenoro U KpacHoro ¢ocdopa, ux npumenenue. OCHOBHbIC
coequHeHus: okcua hocdopa (V) u oprodocdopHas kucnora, pocharer. Dochopubie y1oOpeHus.
Yraepona.

CrtpoeHue aroma, aJJIOTPOIHs, CBOMCTBA MoauduKaiuii, npumenenue. Okcunsl yrieposaa (1) u (IV), ux
cBoiicTBa M mnpuMeHeHue. KapOoHaThl: KaJbIUT, COJa, IMOTAll, UX 3HAUYE€HHUE B MPHUPOAE U >KU3HU
YEJI0BEKA.

Kpemunii.

Crpoenue aToma, KpUCTAUTMYECKUM KPEeMHUH, ero cBoiictBa v npumeHenue. Okcun kpemuus (IV), ero
IPUPOIHBbIE pa3HOBUAHOCTU. CUIIMKATHI. 3HaYeHHE COSAMHEHUI KPEMHHUS B KUBOM M HEKUBOMW MPHUPOJIE.
[ToHsiTHE O CUIMKATHON IPOMBILLICHHOCTH.

JdemoHcTpaumu.

OOpa3upl rajgoreHoB — IPOCTBIX BEIIECTB. B3auMonelicTBHE TajJOreHOB C HATPUEM, C AITIOMUHHUEM.
BriTecHenne xiopom OpomMa MM MOAAa U3 PAcTBOPOB HX cojieil. B3aumopeiicTBue cepbl ¢ MeTalaamH,
BOJIOPOJIOM M KHCJIOpOaOM. B3aummoneicTBME KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI € MEJbIO.
[Tornomienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIieHHE MeEAM W3 €€ OKCHA YIJIEM.
OO0pa31ipl MPUPOTHBIX COSAMHEHHH XJIopa, cephl, hocdopa, yriepona, kpemuus. OOpas3mpl BaXKHEHIINX
JUISL HAPOJTHOTO XO034KCTBa Cynb(haToB, HUTPATOB, KapOoHaToB, PocharoB. OOpa3ibl cTEKIa, KEPAMUKH,
LIEMEHTA.

JlaGopaTopHbie ONBITHI.

20. ITomyyenue m pacmno3HaBanue Bojopoxaa. 21. MccrnenoBaHue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.
22.PacTBOpeHUE MepMaHTaHaTa Kajus WM MEIHOTO Kymopoca B Boxe. 23. I'mapaTaiusi 06€3B0KEHHOTO
cynegara menu (I1). 24. 3roToBneHne runicoBOro OTIeyaTKa.

25. O3HakomIleHHE ¢ KOJUIeKIUeH ObITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEPAIbHOMN
BojbL. 27. KauecTBeHHast peakiius Ha rayioreHua-uoHbl. 28. [lonydyeHune u pacrno3HaBanue Kuciaopoaa. 29.
['openue cepsl Ha Bo3ayxe U B kuciopose. 30.CoiicTBa pazbaBieHHON cepHOM kucioTsl. 31. M3yueHnue
cBoiicTB ammuaka. 32. PacrioznaBanue coneit ammonus. 33. CBoiicTBa pa30aBiI€HHON a30THOM KHUCIOTHI.
34. BzaumojeiicTBUe KOHILEHTPUPOBAHHOM a30THOM KuCIOTHI ¢ Meabto. 35. I'openue ¢ocdopa Ha
BO3JlyX€ U B Kuciopoje. 36. PacrioznaBanue gocdaros. 37. ['openne yris B kucinopose. 38. [lonyuenue
YTOJIbHOW KUCIIOTHI U n3yueHue ee cBoMcTB. 39. [lepexon kapOOHATOB B THAPOKApOOHATHI.

40. Paznoxxenue ruapokapoonara Harpus. 41. [lonydenue kpeMHEBOW KHCIOTHI U U3yUYEHUE €€ CBOMCTB.

IIpeamMeTHbie pe3yabTaThl 00y4YeHHs

Yyamuiics 10JKeH ymembp:

HCIIOJIB30BAaTh IIPHU XaPAKTCPUCTHUKE MCTAJJIOB U UX COGI[I/IHGHI/Iﬁ IOHATHUA: «HEMETAJJIBI», «T'aJIOT'CHBI»,
«@JUIOTPOIHBIE BHUJIOM3MEHEHUS», (OKECTKOCTh BOJbI», «BPEMEHHAs KECTKOCTb BOJBI», «IIOCTOSHHAsS
KECTKOCTh BOJIBI», «O0IIast )KECTKOCTb BOJIBI»;

JlaBaTh XapaKTePUCTUKY XUMHUECKUX AJIEMEHTOB-HEMETAIIIOB (BOJOPOa, TaJOreHOB, KHUCIOPO/a, Cephl,
azora, (ocdopa, yriaeponsa, KpeMHHs) MO HX TMOJOKEHUIO B lleproanmdeckoil cucTteMe XUMHUYECKHX
anemeHnToB J[. 1. MeHneneeBa (XUMHUYECKUN 3HAK, TMOPSIKOBBIM HOMEp, MEPUOJ, TPYIINA, MOATPYIINA,
OTHOCHTENIbHASI aTOMHasi Macca, CTPOCHHWE aroma (3apsil siIpa, YMCIIO MPOTOHOB W HEUTPOHOB B SIpE,
o0I11ee YMCIIO 3JEKTPOHOB, pacIpe/ielieHUue IIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO,
dopmyIa, Ha3BaHKME W TUIM BBICIIETO OKCHJIA ¥ THAPOKCHIA, (hopMyra i XapakTep JIETy4ero BOJIOPOIHOTO
COCTUHEHMUS);

Ha3bIBATh COCANHCHUA HEMECTAJIJIOB U COCTABJIATH UX q)OpMy.]'IBI 110 Ha3BaHHIO,

XapakTepu3oBaTh CTPOEHHUE, oO0ImMe (QU3MUECKUEe W XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB-
HEMETAIJIOB;

OOBSCHATH 3aBUCHMOCTh CBOMCTB (WJIM MPEACKA3bIBATh CBOMCTBA) XMMHUYECKHUX SIIEMEHTOB-HEMETAIJIOB
(pammyc, HEMETaNIMYeCKHe CBOWCTBA DIIEMEHTOB, OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA
DIIEMEHTOB) U 00pa3yeMbIX UMM COCAMHEHHI (KUCIOTHO-OCHOBHBIC CBOMCTBA BBICHIMX OKCHUIOB H



TUAPOKCHUIOB, JIETYYUX BOJOPOAHBIX COCIWHEHUH, OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIC CBOWCTBA) OT
nonoxkeHus B [lepuoandeckoit cucreme xuMuueckux snemeHToB . . Menpeneena;

OMKCHIBATh OOIME XWMUYECKHE CBONCTBA HEMETAUIOB C IMOMOIINBIO ECTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) S3bIKA M SI3bIKA XUMUU;

COCTaBIISITh MOJICKYJISIPHBIC YPABHCHHSI PEAKIINI, XapaKTePU3YIOMUX XMMHUECKHUE CBOWCTBA HEMETAIIJIOB
U UX COCIMHEHHUH, a TAaK)Ke DJICKTPOHHBIE YPABHECHHS TIPOIIECCOB OKUCIICHUS-BOCCTAHOBJICHUS;

YPaBHEHUS JJICKTPOJUTUYCCKON TUCCOIMAIMU; MOJCKYJISpPHBIC, TOJTHBIE W COKPAIICHHBIE HOHHBIC
YpaBHEHUS PEAKIIUIA C YIaCTUEM DJIEKTPOJIUTOB;

YCTaHABIIMBATh MIPUYMHHO-CJICICTBEHHBIC CBSI3U MEXIy CTPOCHHUEM aTOMa, XMMHUYECKOH CBS3BIO, TUIIOM
KPUCTAJUTMYECKOW PEIICTKA HEMETa/UIOB U UX COCIMHECHUM, UX OOIIMMHU (GU3UYECKUMU U XUMHUYCCKUMU
CBOICTBaMH;

ONHUCHIBATh XUMHUYECKHE CBOMCTBA BOJOPOJIA, TaJOTEHOB, KUCIOPOaa, Cephl, a3oTa, ¢ocdopa, rpadura,
anMasa, KpeMHHS M X COSAMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WIIM POJIHOTO) SI3bIKA U S3bIKA
XHUMHH;

OIHMCHIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJBI M BBINOJHATH COOTBETCTBYIOIIMA UM XUMHYCCKUN
JKCTICPUMEHT;

BBITIOJTHATH, HAOIOaTh U OMMCHIBATH XUMHUYECKHIA SKCIICPUMEHT I10 PACIIO3HABAHUIO HOHOB BOJIOPOJIA H
aMMOHUS, cynb(har-, kKapOoHAT-, CUITUKAT-, pocdar-, XI0puI-, OpOMUI-, HOIUI-HOHOB;
OKCIIEPUMEHTAIHFHO HCCIICIOBATh CBOMCTBA METAJUIOB M MX COCIWHEHHWH, pElIaTh SKCIECPHUMEHTAIbHBIC
3aga4u 1o Teme «Hemeramiby;

OINHMCHIBATh XMUMHUYECKUH IKCIEPUMEHT C TOMOIIBI €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA H
SI3bIKa XUMUU;

MPOBOJMTH PACUEThl 10 XUMUYECKUM (OpMYyJIaM U ypaBHEHUSM PEAKIIMH, MPOTEKAIINX C Y9aCTHEM
HEMETAJJIOB M MX COCIMHCHUM.

MeTtanpeaMeTHbie pe3yJibTAThl 00yYeHH s

VYyamuiics 10J:KeH yymems:

OpraHU30BBIBATh y4ye€OHOE B3aMMOJICUCTBUE B TpyIIe (paclpeAeisaTh PO, JOTOBAPUBATHCA JIPYT C
JPYroM U T. 11.);

MPEBUIETH (MPOTHO3UPOBATH) IMOCIICICTBUS KOJUICKTUBHBIX PEIICHUMH;

MOHUMATh MIPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 OTOM CUTYaIIUU;

B JIMAJIOTE C YYUTEJIEM YYHTHCS BBIPA0ATHIBATH KPUTECPUH OICHKH W OMPEACIATh CTENEHBb YCICITHOCTH
BBITIOJTHEHHSI CBOEH pabOThl M PabOTHI BCEX, UCXOMAS M3 MMEIONIMXCS KPUTEPHEB, COBEPIICHCTBOBATH
KPUTEPUH OIICHKH U T0JIb30BATHCS UMH B XOJI€ OIICHKU M CAMOOIICHKH,

OTCTauBaTh CBOIO TOUKY 3PEHHUS, apTyMEHTUPYA €€;

MOJITBEPIKIaTh apTYMEHTHI (DaKTaMu;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIATh JPYTUX, MBITATHCS MPUHUMATH JPYTYIO TOUYKY 3PEHUS, ObITh TOTOBBIM M3MEHHUTH CBOIO TOUYKY
3peHus;

COCTaBJIAITH pedepar 1o onpeneaecHHon popme;

OCYIIECTBIISITH KOCBEHHOE Pa3ACIUTENIBHOE 10Ka3aTeIbCTBO.

Tema 4. lIpakrukym 2. CBoiicTBa coeMHEeHUN HeMeTaLI0B (3 4)!

1. Pemenune »skcepuMeHTaNbHBIX 3amau 1o Teme «lloarpynma ramoreHoB». 2. PemieHue
AKCTIEPUMEHTAIBHBIX 3a/1a4 1o Teme«lloarpynma kucmopona». 3. PemeHue sKCepUMEHTAIBHBIX 3a/1a4
no teme «[loarpymnma azota». 4. Perenne sxcniepuMeHTanbHBIX 3a1a4 1o Teme «lloarpymnma yriepoaa.
5. [lonyyenue, coOnpanue 1 pacro3HaBaHUE Ta30B.

IIpenmeTHble pe3yJibTaThbl 00yYeHHs

Yyamuics 10JIKeH yymems.

obOpamaTtbcsi ¢ 1abopaTOpHBIM OOOpPYJIOBAaHWEM W HArpeBaTelbHBIMH MPUOOpPAMH B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30TaCHOCTH;

Ha6J'IIOJIaTI) 3a CBOMCTBAMH HEMETAJIOB U UX COGHI/IHGHI/II\/'I " ABJICHUSAMMH, IPOUCXOAAIIUMHU C HUMHU,



ONMCHIBATh XMUMHUUYECKUN 3KCIEPUMEHT C MOMOILBIO €CTECTBEHHOIO (PYCCKOIO WJIM POJHOrO) sA3bIKAa U
A3bIKAa XUMUU;

JIeJIaTh BBIBOJIBI 110 pE3YJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTHbie pe3yJabTaTbl 00y4eHUs

Yyamuiics 10JIKeH ymems:

ONpeAeNsiTh, HCXOA U3 Yy4yeOHOM 3amady, HEOOXOAMMOCTh WCIIOJb30BAHUA HAOMIOACHUS WU
IKCIIEPUMEHTA.

1 ITpu AByX4acOBOM IITAHUPOBAHUH MTPOBOJAATCS TOJIBKO MpaKTH4YeCcKue padboTsl 1,2 u 5.

Tema 5. O00011eHNe 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM mKoJbl. [loaroropka

K rocyaapcrseHHoi uroropoii arrecrauuu (C'HA) (10 4)

[lepuonuueckuii 3akoH u llepumoamdeckass cucrema xumuueckux snemeHTtoB J[. M. Menpaeneena.
®u3NYeCKUl CMBICI MOPSAIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEPHOJa U TPYMIbl. 3aKOHOMEPHOCTHU
M3MEHEHUsl CBOWCTB 3JIEMEHTOB U HUX COEJIMHEHHI B MEPUOJAX U IPYIIIax B CBETE MPEICTaBICHUU O
CTPOCHHUH aTOMOB AJIEMEHTOB.

3HayeHUEe MEPUOJUYECKOTO 3aKOHA. BHIbI XMMHUYECKUX CBS3€d U THUIMBl KPUCTAUIMUYECKUX PEIIETOK.
B3aumocBs3p cTpoeHHs M CBOMCTB BemiecTB. Knaccugukanus XMMHMUYECKUX peaklUUid MO pa3iIMYHbIM
pu3HaKaM (YUCIIO ¥ COCTaB PearupyroIuX U 00pa3yoIuXCcsl BEIIECTB; HATUIUE

rpaHulbl pazgena (as; TerioBo APQeKT; M3MECHCHHE CTEIICHEeH OKHCIICHHS aTOMOB; HCIIOJIb30BaHUE
KaTaju3aTopa; HampaBiieHHe nmpoTekanus). CKOPOCTh XUMHYECKUX PEAKIUi U (aKTOPhI, BIUSIONINEC Ha
Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIIUN U CITOCOOBI CMEIICHHS] XUMHYECKOTO PaBHOBECHS.

IIpocThie U cllOXkHBIE BellecTBa. MeTauibl U HeMeTauibl. ['eHeTnueckue psaapl MeTalia, HeMeTallia u
nepexoHoro Merauia. OKCHIIBIM THAPOKCHIBI (OCHOBAHUS, KHCIOTHI, aM()OTEPHBIC THIPOKCHIBI), COJIH.
Nx cocraB, kinaccudukanus W OONIME XWMHUYECKHE CBOWCTBA B CBETEC TEOPHUH DIICKTPOJUTHUYCCKOMN
JTUCCOIUAITUH.

JInuHoCTHBIE pe3yJIbTaThl 00yUeHHu st

Yyamuiics 10JIKeH:

3HAMb U NOHUMAMD: OCHOBHBIE UCTOPUUECKHUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XMMUHU U OOLIECTBa;
JOCTMDKEHUSI B OOJIACTM XMMHHU U KYJIbTYPHBbIE TPAAMLUHU (B YAaCTHOCTH, Hay4yHbIe TPaJUIMH) CBOEH
CTpaHbl; 0OIIEMUPOBBIE TOCTHKEHHUS B 00JIACTH XUMHUHU; OCHOBHBIE ITPUHIIMIIBI U MIpaBHJIa OTHOIIEHUS K
IPUPOJIE; OCHOBBI 3J0POBOT0 00pa3a KU3HU U 310pOBbECOEPETatONINX TEXHOIOTHIA;

IIpaBUja IMOBEJICHUSA B YPE3BBIYANHBIX CUTYalMsIX, CBA3aHHBIX C BO3JCHCTBHEM DPa3jUYHBIX BEILECTB;
OCHOBHBIE TpaBa M 00S3aHHOCTU TpakJaHWHA (B TOM YHUCIIE YYallerocs), CBsI3aHHbIE C JMYHOCTHBIM,
po(heCcCHOHATBHBIM U KU3HEHHBIM CaMOOIPEICICHUEM;

COLMAJIbHYIO 3HAYMMOCTb U COZiep KaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHBIMBIEAMb. TYBCTBO TOPJIOCTH 33 POCCHUHCKYIO XHMHMUYECKYI0 HAyKy U YBaXCHHE K HCTOpUHU €€
Pa3BUTHS;, yBaXEHHE M NPUHATHE JOCTHKEHMH XUMHH B MHpE; JIO00Bb K IPHPOJIE; YBaKEHUE K
OKpyXaroIuM (y4aliuMcs, YYUTeNsM, POAMUTENSIM U Jp.) — YMETh CIOyliaThb M CIbIIIATh NapTHEpa,
NpU3HABaTh MPABO KaXKIOro Ha COOCTBEHHOE MHEHHUE, MPUHMMATh PEIICHUS C Y4EeTOM MO3UIMHA Bcex
YYAaCTHUKOB; YyBCTBO ITPEKPACHOTO M 3CTETUYECKNX YYBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BELIECTB U
UX MPEBPAILCHHI; CaMOyBa)K€HHE U SMOIIMOHAIBHO-TIOJIOKHUTEIBHOE OTHOIIEHHUE K cebe;

npu3Haeamyp: UEHHOCTb 370pPOBbs (CBOEr0 U JPYrHX JIHOZEH); HEeoOXOAWMOCTh CaMOBBIpaKEHUS,
caMopealIn3aluy, COLUAIBHOIO IPU3HAHMS,

oco3naeamp: TOTOBHOCTh (MJIM HETOTOBHOCTb) K CaMOCTOSITENIbHBIM IOCTYIKaM M JIEUCTBUSM,
OTBETCTBEHHOCTb 3a UX PE3YJbTaThl; TOTOBHOCTH (MM HETOTOBHOCTH) OTKPBITO BBIPAYKAaTh M OTCTaWBATh
CBOIO MTO3UIINIO U KPUTUYHO OTHOCUTBCS K CBOUM ITOCTYIIKAM;

npOAGAAMB: HKOJIOTUUYECKOE CO3HAHHE; N0OPOXKEIaTeabHOCTh, JOBEPHE M BHUMATEIBHOCTh K JIFOMISIM,
TOTOBHOCTb K COTPYJIHUYECTBY U JpYykOe, OKa3aHUIO TIOMOIIM T€M, KTO B HEH HyX/1aeTcs; 0000IEeHHBbIH,
YCTOMYUBBIA W W30MpaTENbHBIA IMO3HABATENbHBIM HMHTEpPEC, WHHULIMATHBY U JIO003HATEIBHOCTH B



W3YYEHUU MHpa BELIECTB U PEAKLMH; 1eJIeyCTPEMIIEHHOCTh U HACTOMYMBOCTH B JIOCTM)KEHUHU LIEJEH,
TFOTOBHOCTh K IIPEOJOJICHUIO TPYAHOCTEH; YyOEXIEHHOCTb B BO3MOYKHOCTH IIO3HAHMS MPUPOIBI,
HEOOXO0IMMOCTH Pa3yMHOT'0 UCIOJIB30BAHUS JOCTHKCHUN HAYKU M TEXHOJIOTUH JUIsl pa3BUTHs OOIIECTBA;
YMemb: YCTAHABIIMBATh CBSA3b MEXAY LEJIBIO U3YyYEHHUS XUMHUHM M TE€M, U1 YEro OHa OCYIIECTBISETCA
(MOTHBaMM); BBIIOJIHATE KOPPUTHPYIOLIYI0 CAMOOILIEHKY, 3aKJIIOUAIOLIYIOCS B KOHTPOJIE 3a IMPOLIECCOM
U3y4eHHUs] XUMHM U BHECEHUU HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalaM U crocobam
U3YYEHUS Kypca XUMHM; BBIIOJHATh PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B OILIEHKE
nporecca U pe3ysbTaTa M3ydeHHs Kypca XMMHUM OCHOBHOM ILIKOJIBI, MOABEIEHUM HTOIOB HAa OCHOBE
COOTHECEHMSI LICJIEH U PE3YJIbTATOB;

CTPOUTBH KM3HEHHBbIE U NPOPECCHOHATBbHBIC IJIAHBI C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPHYECKUX,
HNOJUTUYECKUX M SKOHOMHUYECKUX YCIOBUI; OCO3HABATh COOCTBEHHBIE IICHHOCTH M COOTBETCTBHE MX
IPUHUMAEMbIM B )KM3HM PELICHUSAM; BECTU JAMAJIOr HA OCHOBE PAaBHOINPABHBIX OTHOIIEHUH U B3aMMHOTO
YBa)KEHHUSI; BBIJIENIATH HPABCTBEHHBIN aCHEKT IIOBEJEHUS U COOTHOCUTH MOCTYIIKH (CBOU M IPYTHUX JItOIEM)
U COOBITHSI C IPUHATBIMU 3TUYECKUMU HOPMaMHU; B Ipe/ieIax CBOUX BO3MOKHOCTEH MPOTUBOIEHCTBOBATD
JNEHCTBUSM M BIUSHUSAM, NPEACTABISAIOLIMM YIpO3y JKU3HM, 30POBBI0 M 0€30MaCHOCTH JIMYHOCTH U
oOrrecTBa.

Ilnannpyemble pe3ybTaThl 00yUeHUsI:

BbInyCKHUK HAay4YHUTCH:

* OIINCHIBAaTL CBOMCTBA TBépIILIX, KUAKHUX, ra3006pa3HI)1x BCHICCTB, BBLIACIIAA HUX CYIICCTBCHHBLIC
MPU3HAKU;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABJIMBATH MPHUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

® paCKpbIBaTb CMBICJI OCHOBHBIX XHMHWYCCKHUX HOHATHH «aToM», «MOJICKYJIa», «XUMHUYECKUHU
JJIEMEHT», «IIPOCTOE BEILECTBOY», «CI0KHOE BEILIECTBO», «BAIEHTHOCTHY, UCHOJb3Yys 3HAKOBYIO CUCTEMY
XUMHU;

* n300pakaTh COCTaB MPOCTEMIIMX BELIECTB C MOMOIIBIO XUMHUYECKUX (OPMYIT M CYHIHOCTb
XUMHYECKHUX PEAKIHUH C TOMOIIBI0 XUMUYECKUX YPaBHEHUN;

* BBIYHCIISATE OTHOCUTENBHYIO MOJEKYISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, a TAaKKe€ MacCOBYIO
JOJIF0 XUMHYECCKOTI'O DJIEMEHTA B COEAMHCHUAX JJIsI OIICHKH UX HpaKTHqCCKOfI 3HAYUMOCTH,

* CpPaBHUBATh 10 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

® KHaCCHq)HIIHpOBaTB OKCHJBbI 1 OCHOBAHUs 110 CBOfICTBaM, KHCJIOTBI U COJIM ITO COCTABY,

* [10JIb30BAThCS J1TA0OPATOPHBIM 000PYJOBAaHUEM U XMMUYECKOH MOCYA0M;

® MIPOBOAWUTE HCCJIOKHBIC XUMHWYCCKUC OIBITHI U Ha6J'IIOI[CHI/I5[ 32 U3MEHEHUSIMH CBONCTB BCIIICCTB B
npoliecce UX MpeBpalieHnit; co0Mr01aTh NpaBuiIa TEXHUKHU 0€30MacHOCTH NPU MPOBEACHUN HAOII0AeHU I
U OIIBITOB;

* pa3nMyYaTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIENOYH, TMONB3YSICh HHIWKATOPAMU, OCO3HABaTh
HE0OXOIMMOCTh COOTIOICHUST Mep 0€30MacHOCTH MTPU OOPAICHUH C KUCIOTaMH U MIEI0YaMHU.

* pacKphIBaTh CMBICII IepuoInueckoro 3akona /. M. Menneneesa;

* ONUCBHIBATh M XapaKTepU30BaTh TaOIW4YHYI0 (GOPMY MNEPUOAUMYECKON CHCTEMbl XHMHUYECKHUX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB aTOMHBIX sIJIEp M paclpeleIeHue YUCIia JIEKTPOHOB 1O 3JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHUYECKHX DJIEMEHTOB MaJbIX MEPUOJIOB MEPUOIUIECKON CHUCTEMBI, a TaKKe Kalus |
KaJIbLIYS;

* pa3nuyYaTh BHUABl XUMHYECKOW CBS3U: HMOHHYIO, KOBAJCHTHYIO TOJSPHYIO, KOBAJECHTHYIO
HETIOJISIPHYIO U METAJTHYECKYIO;

* 1300pakaTh HJIEKTPOHHO-MOHHBIE (OPMYIIbI BELIECTB, OOPA30BAHHBIX XWMHUYECKUMH CBSI3IMHU
pa3HOTO BUA;



* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUSI MX KPUCTAUIMYECKHUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUTMYECKHUX;

* XapaKTEepU30BaTh XMMUYECKHE JIEMEHTHl U UX COCJIMHEHUS Ha OCHOBE IOJIOKEHHUS HJIEMEHTOB B
NEePUOANYECKON CHCTeMe U OCOOCHHOCTEH CTPOEHHUS X aTOMOB;

* XapaKkTepu30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE [MEPUOJAMYECKOr0 3aKOHA W
NEPUOANYECKON CHUCTEeMbl XUMHUYecKux si1eMeHToB [I. M. MenzaeneeBa; ¢ 0OBSACHATh CyTh XUMHUYECKUX
MPOIIECCOB U UX MPUHIUMHAIBLHOE OTINYUE OT PUZNUYECKHUX;

* Ha3bIBaTh IPU3HAKU U YCJIOBUS MIPOTEKAHUSA XUMHUECKUX PEaKIIU;

* YCTAHABJIMBATh MPUHAMICKHOCTh XUMUYECKON PEAKIUU K OMNpeNeIEHHOMY THUILY MO OJHOMY U3
KJIACCU(PUKALMOHHBIX MPU3HAKOB: 1) O YUCIY U COCTAaBY UCXOIHBIX BEIIECTB U MPOIYKTOB pPEaKIIUU
(peakuMy COCTUHEHHMsSI, PA3IOKCHHSI, 3aMEIIEHUS W OOMEHa); 2) IO BBIICICHHIO WU IOTJIOMICHUIO
TEIUIOTHl (pPEeaKIMu 3K30TEePMUYECKHE M SHIAOTEPMHUYECKHE); 3) M0 HU3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHUYECKHX DJIEMEHTOB (pEaklUU OKUCIHTEIhHO-BOCCTAHOBUTEIBHBIC); 4) IO 0OpaTUMOCTH Ipoliecca
(peakiuu oOpaTUMBbIE K HEOOPATUMBIE);

* COCTaBJISITb YPAaBHEHHS AJICKTPOJUTUUYECKON JTMCCOIMAIMU KHUCIOT, IIEJI0YeH, COJICH; TMOJIHbIE U
COKpalIEHHbIE WOHHBIC YpaBHEHUS peakuuid OOMEHa; YpaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakui;

* IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKUX peakUuid 1Mo GpopMyaam/Ha3BaHUSIM HCXOJHBIX BEIECTB;
OTIPEICIIATh UCXOAHBIC BElIeCcTBa 10 (popMyIamM/Ha3BaHUSM MTPOYKTOB PEAKIUY;

* COCTABIIATb YPAaBHEHMSI pEAKIMH, COOTBETCTBYIOIIUX IMOCIEAOBATEIBHOCTH  («IIEMOYKE))
MpPEBpAICHI HEOPTaHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;

* BBISIBIISITH B MPOIIECCE IKCIIEPUMEHTA MPU3HAKH, CBUACTEILCTBYIONINE O MPOTEKAHUU XUMHUYECKON
peakiuu;

* IPUTOTOBIIATH PACTBOPHI C OMPEICTIEHHON MacCOBOI J10JIel PaCTBOPEHHOTO BEIIECTBA;

* ONIPEACIATh XapakTep CpPelbl BOJIHBIX PACTBOPOB KHUCJIOT W MICIIOYEH MO HU3MEHEHHUIO OKPACKU
UHUKATOPOB;

* MPOBOANTH KAUECTBEHHBIC PEAKIINH, MOJTBEPKIAONINE HATMYME B BOJAHBIX PACTBOpPAX BEIECTB
OT/IEJIbHBIX HOHOB

* OTIPEACNIATh MPUHAIICKHOCTh HEOPTAHUUECKUX BEIIECTB K OJJHOMY U3 U3yUYEHHBIX KJIACCOB/TPYIIIL:
METaJIbl 1 HEMETAJJIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIU;

* COCTaBIISATH (POPMYIIBI BEUIECTB MO UX HA3BAHUSIM;

* OIPEAEINIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIATH (HOPMYJIBI HEOPTaHUYECKHX COCIUHEHMM MO BAJIEHTHOCTSM M CTEMEHSIM OKHUCIICHUS
JJIEMEHTOB, a TaKXKe 3apsiiaM HMOHOB, yKa3aHHbIM B TaONUIlE PAaCTBOPUMOCTHU KHCIOT, OCHOBAaHUI U
COJIeH;

* 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUs! (PU3NYECKMX M XUMHYECKHX CBOWCTB MPOCTHIX BEILIECTB
(METaJIJIOB U HEMETAJUIOB) M HX BBICIIUX OKCHJIOB, OOpa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO
NEePHOJIOB;

* Ha3bIBaTh OOIHME€ XHWMHUYECKHE CBOMCTBA, XapaKTEpHBIC [JIsI TPYNI OKCHJIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTEPHBIC ISl KAXKJIO0T0 M3 KJIACCOB HEOPTaHUUYECKHUX
BEIIECTB: KUCIOT, OCHOBAHUM, COJICH;

* MPUBOJIUTh TIPUMEPHI PEAKINH, TOITBEPKIAAONINX XUMHUYECKHE CBONCTBA HEOPTaHUUYECKHUX
BEIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUM U COJICH;

* ONIPEACNATh  BEHICCTBO-OKHCIMTENIb W BEIIECTBO-BOCCTAHOBUTEIh B OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

* COCTaBJIAITb  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIN OamaHc (IS HM3YYEHHBIX pPEaKIuil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* MPOBOANTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAAONNE XUMUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEILECTB;

BLIlIyCKHI/IR MOJYYMUT BO3MOKHOCTD HAYYUTHCH:



* IPaMOTHO 00paIaThCs C BEMIECTBAMU B TIOBCETHEBHOM JKU3HH,

* OCO3HaBaThb HEOOXOAUMOCTb COOJIOJNEHHUS MPaBUI SKOJIOTMYECKH O€30MacHOro TMOBEIEHUs B
OKpY>Karollel NPUPOIHON CPENE;

* IOHUMATh CMBICII U HEOOXOIUMOCTb COOMIOACHUS MpPENNUCcaHuil, Ipe1IaraeMbplX B UHCTPYKLHAX
10 MCMOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUU U JP.;

* HCII0JIb30BaTh MPUOOPETEHHBIE KITI0YEBbIe KOMIIETEHTHOCTH MPH BBIMOJIHEHUN HUCCIIE0BATENBCKUX
IPOEKTOB 110 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJIYUYEHHS U paclO3HABaHMsI BELLIECTB;

* pa3BUBAaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ysl CPEICTBA YCTHOM M NHUCbMEHHOU
KOMMYHHKAITMM TIPU paboTe ¢ TeKCTaMH Y4eOHUWKA W JOMOJHUTEIBHON ITUTEpaTypOid, CIPaBOYHBIMU
TabJIMLaMu, TPOSBISATH TOTOBHOCTh K YBaXCHHIO MHOM TOYKHU 3pEHHS MpU OOCYKIEHUU PE3yJbTaTOB
BBITIOJIHEHHOHN paboTHhI;

* 0O0ObEKTHBHO OIICHHBATh HMH(POPMAIMIO O BEIIECTBAX M XWMHUYECKHX IPOILIECCaX, KPUTUYECKU
OTHOCHTKCS K TICEBIOHAyYHOU MH(OpMAIH, HEAOOPOCOBECTHOM peKlamMe, Kacaromecs UCTI0Ib30BaHUS
pa3IMYHBIX BELIECTB.

* 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JIJIs MPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

* OIUCBIBATh N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS IOTUKY CUCTEMHOTO aHaN3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSX TMEPUOJIUYECKOM CHUCTEMbl XUMHUYECKUX DSJIEMEHTOB IS
00BSICHEHUS U NIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh MH()OPMANMOHHYIO KOMIETCHTHOCTh IOCPEICTBOM YTIyOJCHHS 3HaHWA 00 HCTOpUU
CTAHOBJICHUS XMMHUYECKOW HAYKH, €€ OCHOBHBIX MOHSITHI, NEPHUOJUYECKOTO 3aKOHA KaK OJIHOTO W3
BOKHEUIIINX 3aKOHOB MPUPO/IBI, & TAKIKE O COBPEMEHHBIX JOCTHIKEHUAX HAYKU U TEXHUKH.

* COCTaBIISITb MOJICKYJIAPHBIE M TIOJHBbIE HWOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTh TPUMEPBbl PEAKUUH, NOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3M MEKAY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YyJIbTaThl BO3JCUCTBUS DPA3IUYHBIX (PAKTOPOB Ha HM3MEHEHUE CKOPOCTHU
XUMHYECKON PEaKIIUU;

* IPOTHO3UPOBATh PE3YNbTAThl BO3JACHCTBHUS PA3NMUYHBIX (PAKTOPOB HA CMEHICHHE XHMHYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE X COCTaBa U CTPOCHHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKWUCIUTEIbHBIE WM BOCCTAHOBUTEIHHBIC
CBOMCTBA C YUETOM CTENIEHEW OKHUCIIEHHUS 3JIEMEHTOB, BXOISAIIUX B €I0 COCTAB;

* BBISIBJISITh  CYIIECTBOBAHME TEHETHYECKOM B3aMMOCBSI3M MEXKIY BEIIECTBAMU B PAIY: MPOCTOE
BEILECTBO — OKCUJ — TMAPOKCH]I — COJIb;

* OPraHU30BbIBATh, IPOBOJIUTH YUYEHWYECKHE TPOEKTHl MO0 HCCIEJOBAHUIO CBOWCTB BEIIECTB,
MMEIOIINX BaKHOE MPAKTUUECKOE 3HAYCHUE.



COJAEPKAHUE U3YYAEMOI'O KYPCA
10 KJIACC

Tema 1. BBegenue. (1 uac).

Teopus crpoeHust oprannueckux coequHenuit A.M.bytneposa.

VY4eHuK J0JIKEH 3HaTh U IOHUMATh:

- XUMHUYECKHE TOHSTHS: YTJCPOJHBINA CKEJeT, paauKaibl, (YHKIHOHAIBHBIE TPYIIbI, TOMOJIOTHUS,
HU30Mepus;

-TE€OPHUIO CTPOCHUS OPTraHUYECKUX COCTMHEHUI;

YMmers:

-00BSACHSTH 3aBHCHMOCTh CBOWCTB BEILIECTB OT UX COCTABA M CTPOCHHUS.

Tema 2. CTpoeHue OpraHnyecKuX coeMHeHnil. (24aca).

VYrinepoauslii ckener. dyHkuuoHanpHas rpynna. ['omosiorn u romosoruueckuid pan. CTpykTypHas u
IIPOCTPAHCTBEHHAS] U30MEPHSL.

Peaknnn oprannyeckux coetMHeHU. THIIBI peakuii B OPraHndeCcKOr XUMUU.

VY4eHuK 105KEeH 3HaTh U IOHUMATh:

- Ba)KHEHIIMEe BElEeCTBA U MaTepUalbl: YKCYCHasl KMCIOTa, METaH, STWJIEH, alleTUJIeH, O€H30I1, 3TaHOll,
JKUPBI, MbLIa, IJIIOKO3a, caxaposa, Kpaxmall, KJIeTdyaTka, OENIKH, HMCKYCCTBEHHbIE M CHUHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

Ymers:

-Ha3bIBaTh W3YYCHHBIC BEIIECTBA M0 «TPUBHAIBHOWY WIIM MEKTYHAPOIHON HOMEHKIIATYPE;

-OIpeAeIATh NPUHAJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM OpPraHUYeCKUX

Tema 3. YraeBoaopoabl.(10 yacoB).

AnkaHbl. AJIKEHBI, aJIKaJIMeHbl, aNKUHbl. ben3on. KauecTBeHHBINM aHAIN3 BEIECTB.

VYueHuK 10JKeH 3HaTh U IOHUMATh:

- XUMHUYECKHE MOHATHS: CTPOEHUE OPraHUYECKUX COCIMHEHHUI;

-BayKHEMIIINE BEIIECTBA U MaTepHallbl: METaH, 3TUJIEH, alleTUJIeH, OEH30J1, KayuyKH, I1JIaCTMACCHI.

YMers:

-Ha3bIBaTh W3YYCHHBIC BEIIECTBA M0 «TPUBHAIBHOW WIH MEXKIYHAPOIHON HOMEHKIIATYPE;

-OIPEACNIATh MPUHAIIC)KHOCTD BEIIECTB K PA3IMYHBIM KJIaCCaM OPTraHUYeCKUX COSAMHEHUH ;

- XapakTepu30BaTh OOIIME XWMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHMIA, - OOBACHSTH
3aBUCHUMOCTh CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS;

-BBINOJHATh XUMUYECKUNA SKCIIEPUMEHT 10 PACHO3HABAHUIO YIIIEBOIOPOIOB.

Kourposbnas padora Nel no teme «Yr1€Bo10poabD)

Tema 4. Kuciioponoconepxammue opranudeckue coequnenus. (11 yacos).

OnnoatromHble U MHOroatroMHble crupThl. ®denonwl. Ilpocteie >¢upsl. Anpaeruasl. KapOoHoBBIE
kucnoThl. CroxxHble 3pupsl. XKupsbl.

VY4eHUK JI0JKEeH 3HaTh U TOHUMATh:

- XUMUYECKHE MOHATH: (YHKIIMOHAIbHAS TPYIIIA;

-Ba)KHEMIIIHME BEIECTBA U MaTepPHaJIbl: 3TaHOJI, YKCYCHAasl KUCJIOTA, JKUPbI, MbLIA;

YMers:

-Ha3bIBaTh M3YyYEHHBIE BELIECTBA 110 «TPUBUATBHON)» UM MEKIYHAPOJHOW HOMEHKIATYPE;

-OIpeAeNATh MPUHAJIICKHOCTD BEIIECTB K PA3IMYHBIM KJIaCCaM OpPTraHUYeCKUX COCAMHEHUH ;

- XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBA OPTraHUYECKHX COCTUHEHUI, - OOBSCHATH
3aBUCHMOCTDH CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHUS;

-BBITIOJTHATh XUMHUYECKUN SKCTICPUMEHT 10 PACTIO3HABAHUIO BEIICCTB.

Monocaxapubl. ucaxapuasl. [lonucaxapubl.

VYueHUK T0JDKEeH 3HaTh M IOHUMATh:

- BaKHEMIIIME BelllecTBa U MaTepualbl: II0K03a, caxapo3a, Kpaxmall, KjieTyaTka.

YMers:

-Ha3bIBaTh M3YYECHHBIC BEILIECTBA M0 «TPUBHAIBHOW WM MEKYHAPOJHON HOMEHKIIATYPE;

-OIpEAENIATh IPUHAJJIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKUX COCAMHEHUN ;



- XapakTepu30BaTh OOIIME XWMHUYECKHE CBOWCTBA OPraHUYECKUX COCIMHCHHIA, - OOBSCHSTH
3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBA U CTPOCHHS;

-BBINOJHATh XUMUYECKUN SKCIIEPUMEHT 10 PACIIO3HABAHUIO BEIIECTB.

KonTpoasnas padora Ne2 no remam: Kuciopomocoaepxamme opranHudecKue coelMHeHusl.
Tema 5. AzoTcoaep:xainme coequHeHUs1.(5 4acoB).

Hurtpocoenuuenusi. AMuHbl. AHuIuH. benku.

Wnentudukanys opraHn4ecKux COeIuHEHHA.

VY4eHuK J0JIKEH 3HaTh U IOHUMATh:

- BOKHEHIIINE BENIECTBA M MATEPHAIIBI: OCJIKU, HCKYCCTBEHHBIC U CHHTETUYECKUE BOJIOKHA.

YMeTs:

-Ha3bIBaTh M3YYCHHBIC BEILIECTBA M0 «TPUBHAIBHOWY WIM MEXKyHAPOIHON HOMEHKIATYpPE;
-OIpEAEIIATh IPUHAJJIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKUX COCANHEHUN ;

- XapakTepHu30BaTh OOIIME XUMHUYECKHE CBOWCTBA OPTaHUYECKUX COCIMHCHHIA, - OOBACHSTH
3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHS;

-BBIMOJHATh XUMUYECKUN SKCTIEPUMEHT MO PACIO3HABAHUIO BEIIECTB.

[Tp.p.Nel. «Perienue skcriepuMeHTaIbHBIX 33124 Ha UICHTHU(PUKAIIUIO OPTaHHYECKUX COCIMHEHHIA.»
Tema 6. Buosioruyeckn akTuBHbIE BelllecTBA.(24yaca)

OcHoBHble noHsTUsi: PepmenTsl. Buramunsl. ['opmonsl. JlekapcTsa.

Tema 7. UckyccTBeHHBbIE 1 CHHTETHUYECKHE OPraHMYecKue coenHenns.(3uaca)

OcHoBHble nousTus: [lonumepsl. [lnactmaccsl, BOJOKHA.

[Ipaktrueckas padbota Ne2 «Pacno3HaBaHue MJIaCTMACC U BOJIOKOH)Y

KonTpoasnas padora Ne 3. UTorosasi.

TPEBOBAHMSA K YPOBHIO ITOATI'OTOBKHA

B pe3ysbTare n3yueHust Kypca y4eHHMK /10JIZKEeH:
1.TpeGoBaHusl K yCBOCHHIO TEOPETHYECKOI0 Y4eOHOI0 MaTepHuaJa.

* 3HaTh/IIOHMMATH:OCHOBHBIE TOJIOXKEHUS TEOPUU XMMHYECKOTO CTPOEHHs BEILIECTB, TOMOJIOTHIO,
CTPYKTYpPHYIO U30MEPUIO, BXKHEHUIINE (PYHKIIMOHAIBbHbBIE IPYIIbl OPraHUYECKUX BEIIECTB, BHUJIbI
cBs3el (0aMHApHYO0, JBOIHYIO, ApOMATUYECKYIO, BOAOPOJHYIO), UX DJEKTPOHHYIO TPaKTOBKY U
BIMSHUE HA CBOMCTBA BEILECTB. 3HAaTh OCHOBHBIE IOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUU JIMHEHHa,

pa3BETBIEHHAS U IPOCTPAHCTBEHHBIE CTPYKTYPBI, BIMSHUE CTPOCHUS HAa CBOMCTBA ITOJIMMEPOB.

* VYMeTh: pa3pACHATH Ha TMpUMEpax NPUYMHBI MHOro0oOpa3usi OpraHMYeCKHX BEILECTB,
MaTepHajbHOE €MHCTBO OPTaHUYECKUX M HEOPraHMYECKHX BEILIECTB, MPUUYUHHO-CIICACTBEHHYIO
3aBHCUMOCTh MEXKIY COCTAaBOM, CTPOCHHEM M CBOWCTBAMH BEIIECTB, pPa3BUTHE TO3HAHHS OT
SIBJICHHS KO BCE OoJiee TITyO00KON CYITHOCTH.

2.TpeGoBaHusi K yCBOCHHIO (aKTOB.

* 3HaThb CTpPOEHHUE, CBOWCTBA, MNPAKTHYECKOE 3HAYeHHUE TMpPEJENIbHBIX, HEeNpeneNbHbIX U
APOMATHYCCKUX  YIIJIECBOAOPOAOB, OJHOATOMHBIX W MHOI'OAaTOMHBLIX CIIMPTOB, aJIbACTHIOB,
KapOOHOBBIX KHCJIOT, CIIOXHBIX 3(HUPOB, JKUPOB, TIIFOKO3BI M Caxapo3bl, Kpaxmaja U [EeJUTI0I036I,

AMUHOBH aMUHOKHUCIIOT, O€nKkoB. 3HAaTh OCOOCHHOCTH CTPOEHUS, CBOICTBa, NpPUMEHEHUS



BaXHEHMIINX TMpeACTaBUTEIeH IIacTMacc, KaydyKOB, MPOMBIIUICHHYIO IMepepadoTky HedTH,
IIPUPOJIHOTO Ta3a.

* VYMeTh MOJIb30BAaThCS CTPOCHUEM, aHAJIM30M M CHHTE30M, CHCTeMaTH3anueid u 00o0IeHnemM Ha
yueOHOM MaTepualie OpraHW4YecKOW XMMHU; BBICKA3bIBaTh CYXJCHHUS O CBOMCTBAX BEIECTBA Ha
OCHOBE UX CTPOEHUS U O CTPOCHHH BEILECTBA 110 UX CBOHCTBAM.

3.TpeO6oBaHUs K YCBOCHHI0O XUMHYECKOI'0 A3bIKA.

3HaTh U YMETh PA3BSCHATH CMBICT CTPYKTYPHBIX M DJIEKTPOHHBIX (POPMYN OPraHUYECKHUX BEIIECTB U
o0o3HayaTh pacrpeiesieHue dJICKTPOHHOM IUIOTHOCTH B MOJIEKyJiaX, Ha3blBaTh BEIIECTBAa IO
COBPEMEHHOM HOMEHKJIAType, COCTaBJISATh YypaBHEHUS peaklui, XapaKkTEepHU3YyIOIIUX CBOWMCTBA
OpPraHMYECKUX BEIIECTB, UX FTEHETUUYECKYIO CBS3b.

4.TpeGoBaHus K BHINOJTHEHUI0 XUMHYECKOI0 IKCIIEPUMEHTA.

3HaTh npaBuia paboThl C U3YYEHHBIMH OPTaHUYECKUMHU BEIIECTBAMU U 000PYJAOBaHUEM, TOKCUYHOCTh U
MOKapHYIO OMACHOCTh OPTaHUYECKUX COEAMHEHUH.

YMeTh MpakTUYECKH OINpPEAEATh HaIM4YUE YIiepoja, BOJOPOJa U XJopa B OPraHMYECKUX BEILECTBA;
OINpPEAEIATh MO XapaKTEPHBIM PEAKLMSIM HEIpeneabHble COCIUHEHMS, OJHOATOMHbBIE U MHOTOATOMHbBIE

CIIUPTHI, (I)CHOJIBI, aJIbACTUAbI, Kap6OHOBBI€ KHCJIOTBI, YIJICBOAbI, aMHWHBI, aMHUHOKHUCIIOTBI H OenKH.



Y4yeOHO-TeMaTH4YeCKOE IJIAHUPOBAaHME 110 XUMHUH B 8 Ki1acce

Ne Ne CopepxaHue MporpaMMHOIO Ko | Hdara IToBropenue | Jloma
ypoOKa | ypoka | Marepuana - IHee 3ananus, popmupyromme YV |
1o 1o yec 3az1a- Hcnons3oBa-
npea- | Teme TBO HHE peryiyisi- | mo3HaBa- | KOMMYHHU- | JINYHOCT uue UKT
MeTy ya- TUBHBIC | TEJIbHbIC | KATUBHBIC | HbBIE
COB
Tema 1. BBenenne B xumuio (6 4acoB)
1 1 BBoanblii uHcTpyKTax no Th 1 ®usnyeckue | §1, ®opmu- | @opmu- | Gopmu- dopmu-
pu paboTe B KAOMHETE XHUMHH. CBOMCTBA, yop. 4 | poBaHuEe | pOBaHHE | pOBaHUE poBaHue
[Ipeamer xumuu. BeniecTsa. buznueckoe NOHATUS | YMEHUS | yMEHUS UHTEpeca
TEJIO 0 XMMHHU | HaOmoga | paboraTh | K
2 2 [IpeBpaiuenus Beuiects. Poib 1 ®uznueckue | §2,3 |uee Tb, B [1apax, HOBOMY | BupryansHas
XUMUU B KU3HH YEJIOBEKA. CBOICTBA poJin B JIeNIaTh OTBEYaTh | IpeAMe- | JabopaTopusi
3 3 IIpakTnyeckue padornr: Nel. 1 Atom c.174 | u3HH BBIBOJIBI | HA Ty. [TpesenTanus
«[Ipuémpl YeJI0BeKa | IpH BOIIPOCHI
oOpariieHus ¢ 1abopaTOpHBIM IIPOBE/E | YUUTENs,
000pyI0OBaHUEM) HUU yMEHUe
4 4 [lepuonnueckas cucrema 1 §4 OITBITOB, | MCIIOJB30-
XUMHUYECKHX 1eMeHTOB [[. M. YyMEHHS | BaThb
MeneneeBa. 3HaKu paboTaTth | XUMHUYECK
XUMHYECKHUX DJIEMEHTOB. C KHUTOH | U S3BIK,
5 5 Xumuueckue GopMyIIbl. 1 Hammenbmiee | §5 uc YMEHHUC
OTHOCHUTENLHAsA aTOMHAs 1 ob1ee yop. nepuoau | paborarh
MOJIEKYJIIpHAs Macca. KpaTHOE, 1,4 YECKOM c
aToM, CHUCTC- XHUMHUYECC-
MOJIEKyJIa MOA. KO
MOCYOM.
6 6 IMpakTuueckue padorpr: Ne2. |1 C.180

«Habmronenne 3a ropsmieit
CBEYOMN»




Tema 2. ATOMBI XUMHUYECKHUX 3J1eMeHTOB (7 4acoB)

7 1 OCHOBHBIE CBEJICHUS O 1 ATtom. §6,7 ®opmu- | Gopmu- | Dopmu- ®opmu- | [Ipesenranus
CTpO€HHH aToMOB. M30TOIbI Crpoenue pOBaHME | pOBaHUE | pOBaHUE poBaHue
a]Ipa aroma HNOHSTUNA | YMEHHUS | yMEHHUSA uHTEepeca
8 2 CtpoeHue 3JIeKTPOHHBIX 1 DIIeKTPOH §8, 0 cTpoe- | paboTaTh | CIIyIIaTh K [Ipesentamnus
000JI09€K aTOMOB. [Tepuog. 9c.52 | Humn c y4YUTEA, KOHKpET-
['pymnma ymp.2 | atoma, KHUIOH, | BECTH HOMY
9 3 Honsl. MonHas xuMudeckas 1 §10 XMMHUYEC | YMEHUS | JUAJOr C | XMMHUYEC
CBSI3b. ymp. 5 | Koi UHTEIpU | YUUTEIEM | KOMY
c.62 CBA3U U | pOBaTh U IPYTUMU | DJIEMEH-
10 4 KoBasieHTHas1 CBA3b. 1 §11, ee 3HaHUA y4alllUMHu- | Ty, [Ipesentanus
ynp.2 | BUJAX. u3 csl. MOMCK
c.66 buzuKu JIOTIONTHU
11 5 Mertammuueckas XUMHA4YecKast 1 §12 B TEIbHOM [Ipe3enTanns
CBS3b. XUMHUIO. uHpopMa
12 6 O0600611eHre U cucremaruszamusa | 1 §4-12 ouu o [Tpe3enTamms
3HaHUH MO TeMe: «ATOMBI IToBTO HEM.
XUMHUYECKUX IJIEMEHTOBY pUTH
OCHOB
HBIC
MOHST
ust
TEMBI
13 7 KonTtpoabnas pa6ora Nel o 1
TeMe: «Amombl XuMU4ecKux
9/1eMEHMOB)
Tema 3. IIpocTsie BemecTBa (S 4acoB)
14 1 [IpocTsle BelecTBa-METAIIBL. 1 @usnueckue | §13 ®opmu- | YMmenue | YMeHue Osnane- | IlpezenTanus
CBOMCTBA poBaHue | paboTaTh | COTPYAHU | HUE
15 2 IIpoctele BemecTBa-HeMeTawbl. | 1 @usnueckue | §14, MOHATHSL | C qarth ¢ HaBBIKa-
AJIoTpOnus. CBOICTBA yrnp.3 | o MeTan- | yueOHM- | yUUTEIeM | MM JUIs
16 3 KonuuectBo BermiecTBa. Moub. 1 OtHocuTenbH | §15, Jax, KOM, B IIOMCKE MPAKTU-
Mounsipaast Macca. as aToOMHasi 1| ymp.l- | HeMeTan | JIONOJHH | u cbope YeCKOr




MOJIeKyJsipHa | 3 Jax, TENbHOW | MHpOpMAI] | IeATeb-
sI MacChI KOJIMYeC | JuTepary | uu, HOCTH.
17 4 Mosnsipublii 00b€M Ta3oB. 1 KomuuectBo | §16, TBE pOM.IIEpHU | CAyLIATh
BEISCTBA ymp.1, | BemecT- | oguyec- | €ro.
2 Ba. KoOH
18 5 Pemtenue 3amay mo reMam: 1 KomuuectBo | §15, CHUCTE-
«Monspubiii 00vem 2az08, BEIIECTBA, 16 MOH.
KOJIUYeCma80 8euecmaea. MOJISIpHAs ymp.
macca, 4-5,
MOJISIPHBIN c.85
00BeM,
ITOCTOSIHHAS
ABoraapo
Tema 4. CoeuHeHUs] XUMHYECKHX 2J1eMeHTOB (16 4acoB)
19 1 CreneHp OKUCIIECHHUS. 1 §17, ®opmup | YMeHue | Ymenue Ymenune | Ilpesenranus
yrp.1l, | oBaHue paboTarh | paboTaTh | UCHOJb-
2 MOHATHSA | C B I1apax, B | 30BaTh
20 2 Baxueiiiie Kiaccel OMHApHbIX 1 §18, 0 y4yeOHU- | rpynmnax, | 3HaHHA B
coenuHeHnH. OKCHIBI. yrp.l | CTENEHU | KOM, oTBeYaTh | OBITY.
4 OKHUCJIe- | yMEHHE | Ha
21 3 OcHoBaHus. 1 §19, | Hus, COIIOCTaB | BOIIPOCHI
ynp.4- | KIaccoB | JIATh, YUUTES.
5 coequHe | paboTraTh
22 4 Kucnotst 1 §20, HUH, c
ymp.3, | YHCThIX | popmyia
5 BEIIECT- | MH.
23 5 Conu 1 §21 Bax U
24 6 Cocrasnenue Gpopmyin coeit. 1 821, CMECAX.

ynp.2,




[IpezenTanus

25 7 OG6001IEHHE U CHCTEMATH3AIIHS IToBTO
3HaHUU 110 TeMe «BaxkHenue pHTH
KJIacChl OMHAPHBIX COCTUHEHUI OCHOB
HBIC
TIOHSIT
ust
TEMBI
26 8 AMOpGHBIE U KPUCTAIUTHYECKUE Atowm. §22
BEIIECTBA. THIBI Monekyna
KPUCTALIMYECKUX PENIETOK duznueckoe
TEJO.
duznveckue
CBOICTBA
27 9 YucThle BEMIECTBA K CMECH. CwmecH. §23
Yucreie
BEIECTBA
28 10 IMpakTuyeckas padora Ne3. C.181
«AHaIN3 MTOYBBI U BOIbD)»
HNucrpykrax Th
29 11 MaccoBast 71011 KOMIIOHEHTOB B CwmecHu. §24,
CMECH. Yuctsle yop.
BeEIIECTBA 2,4,
30,31 | 12,13 | Pemenwue 3a1a4 Ha HaXOXKJIEHHE
MAacCcOBOU 10711 KOMIIOHEHTOB
CMECH.
32 14 IpakTnueckas paGora Ned. C.
«IIpuroToBnenue pacTsopa caxapa 185
C 3aJIaHHOM MaccOBOM J0Jiei
PacTBOPEHHOTO BEIISCTBAY
Hucrpykrax Th
33 15 O06001eHNe U CUCTEMATU3AIUS

3HaHUA 110 Teme: «CoeqnHeHns
XUMHUYCCKUX DJICMCHTOB).




34 16 Kontpoabnas padora Ne21o |1 §13-
Teme «CoeuHEHNS XUMUYECKIX 24
3JIEMEHTOB» IToBTO

pUTH
OCHOB
HBIE
TOHST
ust
TEMBI

Tema 5. U3meHenus, npoucxoasmme ¢ Bemecrsamu (12 yacon)

35 1 Du3nYecKue SIBICHUS B XUMHUH. 1 Crioco6b1 §25, ®opmu- | YMeHnue | Ymenue Ymenune | Ilpesenranus
pasnenenus | yop. 3 | poBaHue | paboTaTh | BECTH UHTETPU
cMeceit MOHATHI | C JTAAJIor, poBath

36 2 XHUMHYCCKHE SIBICHUS. 1 §26 0 yuyeOHHU- | paboTaTh | MOJyYeH

XUMHUYCCKUE PECAKLHHL. XUMHUYE- | KOM, B Mapax, HBIC

37 3 3aKOH COXpaHEHUsI MacChl 1 §27, CKHX nepuoau | paborate | 3Hanms B | [IpesenTanus

BEIIECTBA. XUMHUYCCKHUC yup. peaKIiu- 4yeCKOH C MPAKTH-
YPaBHEHHS. 2-3 X, MX CHCTE- YUIHUTENEM. | 9ECKOM

38,39, | 4,5,6 | Pacuérsl 1o XUMUYECKHM 3 KomnuectBo | §28, THIAX; MO, JKA3HH.

40 ypaBHCHHUSIM. BEIIIECTBA. yOp. | yMEHUs | aJropuT
MounsipHast 2,3 MHACaTh MOM
Macca. peakuu | paccTas-

MounsipHslit u JeHUs
00BbeM pacctaB- | K03hdu-

4142 |78 THITBI XAMUYECKUX PEAKITHA. 2 §29- JISTh I[IUEHTOB

30 ypaBHe- | B
yIp. HUE B XUMHYEC
1-2; XUMHUYEC | KUX

43 9 CKOpOCTb XUMHYECKUX PEAKIIUH. 1 §31- KUX ypaBHe-
KaranuzaTopsl. 32 peaKkuuu- | HUAX;

yIp. SX. YMCHHE
2,6 HUHTETPHU
44 8 IpakTuyeckasi padora Ne5. 1 C.183 poBaThb




« HpI/I3HaKI/I XUMHUYCCKHUX 3HAHUA
peakuuii» Uucrpykrax Th 3
45 9 O0o0LIEHUE U CUCTEMATH3ALUS 1 Peakiuu §25- buzuKu
3HAHUH T10 TeMe «/3menenus, pa3oxKeHus, 32 B
npoucxoosiuue ¢ 8euecmsamu. coenunenus, | IToBTO XTAMIO.
o0OMeHa, pUTH
3aMeIleHHs OCHOB
HbIE
MTOHSAT
us
TEMBbI
46 10 Kounrposabnasi pagota Ne3. 1o 1
TEMC «HS’MeHeHL{}l, npoucxodﬂmue
C seugecmeamun.
Tema 6. Teopusi 2JIEKTPOJIUTHYECKOH TUCCONUANNH M CBOIICTBA KJIACCOB HEOPraHM4YeCKUX coeqnHeHuii (19 yacon)
47 1 PactBopenue kak Gpu3nko — 1 Nounas §34 ®opmu- | Gopmup | Popmupo | Gopmup | IIpesenranus
XUMIYECKUH npomecc. Tuiel CBSI3b. pOBaHHME | OBaHWE | BaHHE OBaHHUe
pacTBopoB. IloBTOpHBI KoBasienTHas NOHATUM | YMEHUSA | yMEHUS YMEHUS
MHCTpyKTaX 10 T.b. HETOJIpHAs 0 paboTath | paboTaTh | HHTErpH
Y TIOJISIpHAS pacTBo- | C WHJIUBUIY | POBaTh
cBs13b. MloHBI pax, y4eOHUK | QJIbHO U B | 3HAHUS O
48,49 | 2,3 OJeKkTponuTUyYecKas qucconuanys | 2 Kucnora §35- 3JEKTPO- | OM, napax, paccTBo- | IIpe3enTanus
(OH) u reopus S]] 36, JIUTHYEC | aNTOPUT | COTPYIAHH | pax,
yop. KO MaMu 4aTh C KHCJIIO-
1,4,5 | nuccomu | cOCTaBiie | yUUTENEM, | Tax,
50 4 HouHble ypaBHEHUS peaklniii 1 OcHoBaHue §37, anuuy, HUA YMEHHE ocHoBa- | [Ipe3eHTanus
ymp.2, | MOHHBIX | HOHHBIX | 33/1aBaTh | HMJX,
5 ypaBHE- | YpaBHEH | BOIIPOCHL. | COJISIX U
C.237 | HUSIX, 1207871 OKCHAAX
51 5 YcnoBus IpOTEKaHUS XUMUIECKUX | 1 §32,3 | KucjO- paccraHo B I[Mpe3enTarust
peaKuuii MeXa1y pacTBOpaMu 7 Tax, BKH MOBCE-
3JIEKTPOJIMTOB JI0 KOHLA C.240 | ocHOBa- | KO3(Pu- HEBHYIO




52-53 | 6-7 Kucnotsl B cBeTe TO/] §38,
yup.
3,4
54-55 | 8-9 OcHoBanus B cBete TO/] §39,
yup.
3,5
56 10 OKCH/IbI, UX KIIaCCU(PUKALMS 1 §40
CBOICTBA. ymp. 3
57 11 Counu, UX CBOMCTBA. §41
yup.
2,5
58 12 [eHeTHYECKAs CBA3D MEXKIY §42,
KJIaCCaMH HEOPraHUYECKUX ymp.
COEMHEHMUII. 2.4
59 13 IpakTuyeckas padora Ne6. C.241
«CBoMCTBA KHCIOT, OCHOBAHHIA,
OKCHJIOB U coJiei». Uucrpykraxk Th
60 14 O60011eHne U cucTeMaTH3aIHs [ToBTO
3HaHUi o Teme: «PacTBopeHue u pHUTH
pacTBOPBD». HOHST
ue o0
HOHH
BIX
peaku
HSIX
61,62 | 15,16 | OxucnurensHO- §43
BOCCTAHOBHUTCJILHBIC PCAKIINN pr
(OBP). 1,7
63 17 CBoHCTBa MPOCTBIX U CIOKHBIX IloBTO
BewecTB B cBete T/ u OBP PUTB
TTOHSIT
ue o0

HOHH

HUM,
COJIfX,
OKCHJIOB,
OKHCJIH-
TEJILHO-
BOCCTaHO
BUTEIb-
HBIX
peakuu-
SX.

LIUEHTOB
B
OKHUCIIHU-
TEIbHO-
BOCCTAaHO
BUTEIb-
HBIX
peakuuu-
SIX.

KHU3Hb.

[Ipe3enTanus

IIpezentanus




bIX

peakit
HsIX
64 18 IpakTuyeckasi paéora Ne7. C.242
PelieHne SKCIepUMEHTaTbHBIX
3amay mo teme: «OBP»
Hucrpykrax Th
65 19 O600IIIEeHHE U CHCTEMATH3ALIHS IToBTO
3HAHUH 10 TeMe «PacTBopeHwe. pHUTH
PactBopsl. CBOICTBa pacTBOPOB OCHOB
SJICKTPOJIHMTOB, HOHHBIC ABHCHMHAA,
OBP?. P HbIE
TTOHST
ust
TEMBI
66 20 HToroBasi KOHTpPOJIbHas padoTa
Ne4 3a kype xumuu 8 kiacca
67,68 | 21,22 | AHayiu3 UTOTOBOW KOHTPOJILHOU C.244

pabotsr. [lopTpeTHas ranepes
BEJINKUX XUMHUKOB.




YueOHO-TeMaTH4YeCKOe IVIAHMPOBaHKeE M0 XUMHUH B 9 KJ1acce

NQ Tema u TN Ypoka I[aTa 9J1eMEeHTBI CoacpKaHus HJ’IaHI/IpyeMBIe PeE3yJbTaThI
n/ IIpeameTHbIe Metanpeanmernbie Y'Y/ JINYHOCTHEI
. e YV
BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMHUYecKuX peakuuii. [lepuoanyecknii 3aKoH U NepruoguvecKasi CHCTeMa
xummnyeckux 3jiemenToB /[.U.Menaeneena. (104.)
1. | XapakrepucTukaxum Beonnelii nHcTpykTax no OT u Thb. Hayuamcs: XxapakTepu3oBath PeryisiTHBHBIE: CTaBAT YucOHBIC DopmMupyIOT
MYeCKOTo SJIeMEHTA XapaKkTepuCTHKA XUMUIECKOTO XUMHUYECKHE DJIEMEHTHI 1-3 —T0 3a/la4d Ha OCHOBE COOTHECEHMUS TOrO, OTBETCTBCHHOE
dnemenTa 1o nojoxenuso B [ICXO neproza no ux nojoxkenuo [ICXD | 4To yiKe U3BECTHO U YCBOEHO OTHOIIIEHHUE K
Ha OCHOBAHUU €ro J.U. Menneneesa. 5
JI.1. Menneneena. yYaiumcs, ¥ Toro, 4To eé YUYCHUIO
II0JIOXKCHUS B JIeMOHCTPALHA: MOZIEIH ATOMOB Tlonyuam eo3moorcnocmo HEH3BECTHO
Hepnonnqecxoﬁ aniemenTos 1-3 —ro neprozos Hay4umsCs: ONUCHIBATh U3YUCHHBIC Ilo3HaBaTeIbHBIE:CAMOCTOSITEILHO
cUCTEME 0OBEKTHI KAK CHCTEMBI, IPUMEHSS BBIICIIAIOT U POPMYIUPYIOT
1. I. Menzeneesa JIOTUKY CUCTEMHOT'O aHaJIu3a MI03HABATEJIbHYIO LIENb
KomMmyHuKaTHBHBIE: GOPMYIHPYIOT
cOOCTBEHHOE MHCHHE U MTO3HIIHIO,
3a/1al0T BONPOCHI, CTOSIT OHATHBIE IS
napTHEpa MOHATUS
2. | CBolicTBa OKCHIOB, XUMHIYECKHe CBOMCTBA OKCHJIOB, Hayuamcs: Ha3pIBaTh 001IHE PerynsiTuBHBIE: CTaBAT y4eOHYIO IIposinstoT
KHCJIOT, OCHOBaHHI U OCHOBAHHUH , KACJIOT, COHeI/IVB CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3aJa4y, ONpeaeIsaoT YCTOWYUBBIN
colteii B CBETE TeOpHHU TEOPHUH SJIEKTPOIMTHICCKOU OCHOBHBIX OKCHJIOB, KHCJIOT, MOCTIEIOBATEIBHOCT IIPOMEKYTOYHBIX | y4eOHO —
. AucCcolMalNy U OKUCJICHU - OCHOBAHUM M COJIEH C MO3UIIUHU Lesel ¢ yueToM KOHKPETHOTO MO3HaBaTEIbHbI
SJIEKTPOTIUTUICCKOU BOCTaHOBJICHHS TDJI; NpUBOAUTE TIPUMEPHI pe3yJIbTaTa, COCTABISIOT IJIaH U it uHTEpEC K
JAHUCCOLIMAallUU U peakiuii, MoTBEPHKAAOLINX aJNTOpPUTM JEHCTBUM HOBBIM
OKUCJICHUSI- XUMHUYECKHE CBOMCTBA: OKCUJIOB, Io3naBaTenbHbIE: criocobam
BOCCTAHORJICHHUS KHCJIOT, OCHOBaHUH, COJE; CaMOCTOSITEJILHO BBIJEISIIOT peuieHus 3anaqy

OTIPENIENATH BEIIECTBO — OKUCIIHTENb
1 BEI[ECTBO —BOCCTAHOBUTEIH B
OBP;

Honyuam eozmosicHocms
Hay4umuvcs: TPOTHOZUPOBATH
CHOCOOHOCTH BEIIECTBA POSIBIISATh
OKHUCIUTEHHBIE UITH
BOCCTAHOBHTEJIbHBIE CBOHCTBA C
YYETOM CTENEeHEN OKUCTIEHUS
AIIEMEHTOB, BXOJSIIIUX B €T0 COCTaB

(hopMyIHPYIOT IO3HABATEIHHYIO IIEITh,
HCTIONB3YS OOIIHE IPUEMBI PEIICHHS
3agad
KomMmyHukaTHBHBIC:

Kontposnb u onieHka necTpuit
mapTHepa




3. | AMdoTepHBIC OKCHIBI IMoHsATHE O HEPEXOIHBIX DMEMEHTAX. Hayuamcsa: xapakrepu3oBaThb PeryasTuBHbIe: IIposBnsAroT
¥ THAPOKCUIBI AmporeprocTs. ['eneTnuecknit psij XUMHYECKIE CBOWCTBA aM(DOTEepHBIX | [IpHHUMAIOT U COXpaHIIOT yU4eOHYIO II0OpO’KeTaTeNh
MEepeXO/IHOTO3ICMCHTA. OKCHJIOB M THAPOKCHUIOB; 3a1a4y, YYUTBIBAIOT BbIICICHHBIE HOCTb,0T3bIBYHB
Jla6.onpiT: 1.1omydenne ruipOKCHAA | ycrIoNmb30BaTh PU XapAKTEPUCTHKE | YUHTETEM OPUEHTHPHI JeiCTBHS B OCTh, KaK
LIMHKA 1 HCCIIEI0BAHHE €ro CBOHCTB BEILIECTB MOHATHE «aM(pOTEPHOCThY», | HOBOM y4eOHOM MaTepuale B MOHHMaHHE
MIPOBOJUTD OTBITHI, COTPYAHUYECTBE C yUUTEIEM YyBCTB
MOJTBEPKIAIOIINE XUMUUECKUE Ilo3naBaTenbHbIC: JIPpYTUXJIIOAEH 1
CBOHCTBA aM(OTEPHBIX OKCUIIOB U CraBsit ¥ GOpMYJIUPYIOT MPOOIEMY colnepeKUBaHue
TUIPOKCUIOB; YpOKa, CaMOCTOSATENILHO CO3/aI0T um
Tlonyuam eo3moorcnocmo ANTOPUTM AEATENIbHOCTH NIPU PELICHUN
Hay4umucs: OCO3HABATh 3HAUCHHE poOIEMbI
TEOPETHYECKUX 3HAHUMN IS KomMmyHukaTuBHble:
MIPaKTUYECKON AESITENbHOCTU [IposIBNIsAIOT aKTUBHOCTH BO
YeJloBeKa B3aUMOJEHCTBUU ISl pELICHUS
MO3HABATENIbHBIX U
KOMMYHHUKATHBHBIX 33/1a4(3aJal0T
BOTIPOCHI, (POPMYITHPYIOT CBOU
3aTpyAHEHUs, Ipe/UIaraiT IIOMOIIb B
COTPYTHUYECTBE)

4. HepI/IOI[I/ILIeCKI/Iﬁ Crpykrypa [ICXD JI.H. Menneneesa. Hayuamcsa: onuceiBaTh U PeryasituBHbIC: Ornpenensior
3aKOH U Crpoenune aToma. OU3HUECKUN CMBICIT XapaKTePU30BaTh TAOIUYHYIO [11aHUPYIOT CBOM JEHCTBHS B CBOIO JTHYHYIO
I TOPSAIKOBOTO HOMEPA, HOMEPA Meprona, | dopmy IICXD .M. Menneneesa, COOTBETCTBHUH C IIOCTABJICHHON MO3HIIHIO,

cpuoanteckas HOMEpA I'PYIIILI XUMUICCKOI0 3JIEMEHTA | neqaTh YMO3AKIIOUEHHUS O XapakTepe | 3ajayeil U YCIOBUSMHU €€ pean3aiun aJIEKBATHYO
cucremMa B [ICX3 1.1 l\i[eHL[eneeBa. [prammbt U3MEHECHUS CBOWCTB XUMHUYECKIX mudpepeHITHpo
. . Menneneesa B MSMCHCHUS CBOUCTB XMMUYCCKUX JJIEMEHTOB C YBEIMYeHHEM 3apinoB | Ilo3HaBaTeIbHbIE: CTABAT BaHHYIO
CBETE y4EHHUS O 3Z;ﬁz;;iBHHrg;(nC;:iﬂriz};ﬁzlz ATOMHBIX s€p. 1 GOPMYIUPYIOT LIEIU U IIPOBIEMBI CaMOOLIEHKY
CTPOCHHHM aToMa norpymmax [ICX? JLH. Merencena, Tonyuam 603modicHoCmb YPOKa; 0CO3HaHHO H IPOU3BOILHO CBOI/IX6 yCIEXOB
JleMoHCTpaIS: pastiHbic dopMb HAY4UMbCA, TIPHMEHSTH SHAHKA O CTpOSIT B YCTHOH M MUCBMEHHOM hopme | B yuede
TaOJIUL IEPUOMUECKON CHCTEMBI. 3aKOHOMEPHOCTSIX NEPUOANUECKON .
Jla6.ombIT: 2. MonenupoBaHue CUCTEMBI XUMHUYECKUX 3JIEMEHTOB KommynukaTuensie: .
noctpoeHus Ieproanyeckoit cuctemsl | st OOBSICHEHUS M MIPEIBUICHUSL Branenne MOHOIIOTHHCCKON 1
J.. MenpaeneeBa CBOWCTB KOHKPETHBIX BEILIECTB JIMAIIOTHHIECKOH popmamu petn

5. | Xumunueckas XuMuueckas OpraHusaius KuBou u Hayuamcs: xapaktepu3oBaTh PerynsitTuBHbIe: paboTaTh 10 IIAHY, dopmupoBaHue

OpraHU3aIWs KUBOH HEKHUBOMU MPUPO/IBI. XI/IMI/IqecEm‘/’I XUMHUYECKHUH COCTAB )KUBOM EJ’IGTKI/I; WCTIOJIB3YS CIETIALHO MO00paHHbIe | OTBETCTBEHHOTO
M COCTaB si/Ipa, MAaHTUU M 3€MHON KOPBL. | COCTaB sApa, MAaHTHH 3eMHON KOPBI; | CpeAcTBa. YMEHHE OLEHUTH CTEIICHb OTHOIIEHHUS K
1 HEKUBOU TIPHPOJIBT XUMIYECKUE FIEMEHTHI B KIIETKaX Tonyuam osmodxcnocms ycIexa WiIH Heycrexa CBoer YYEHUIO

JKUBBIX OPraHu3MoB. Makpo- u
MHKPOAJIEMEHTHI.
JemoncTpanusi:Mopens CTpoeHus
3€MHOTO0 IIapa B ONEPEYHOM

Haydyumuscs. OOBSICHITH MHUDP C TOUKH
3pCHUA XUMHUH

JACATCIIBHOCTU

Ilo3naBaTeabHbIE: AHAJIN3UPOBATh,
CpaBHUBATh U 0606IIIaTI> N3Yy4YCHHBIC
IIOHATHUA. C’I‘pOI/ITI) JIOTUYCCKOC




paspese

paccyxIeHue, BKIIOYas yCTAHOBICHUE
MPUYUHHO — CIIEACTBEHHBIX CBS3EH.
[TpencTBnaTh HHGOPMALIUIO B BULIE
pHCYyHKa

KoMmyHukaTuBHbIe:

OTtcTauBaTh CBOIO TOUKY 3pEHUS,
MPUBOAUTH APTYMEHTHI, IOATBEPKAAS
ux axkramu

0. K_]'[aCCI/I(bI/IKaHI/I;[ O0001IcHNE CBEICHUI 0 XUMHYEeCKUX | Hayuamcs: ycTaHaBIUBATh PeryasituBHbIC: Ornpenensior
XUMHYECKUX PEaKIHil peaxuusx. Kﬂaccn(bnyxaum MPHHAUICHKHOCTD XHMHYECKOH BeigBrraroT Bepcun pereHus } BHYTPEHHIOIO
XMMHUUYECKHX PEAKIMH 110 Pa3iMuHbIM | PeakluH K ONpeAeIEHHOMY TUIY 110 | HpOOJIeMbl, 0CO3HABATh KOHEYHBIH TIO3UIHIO
110 pas/ITIHBEIM OCHOBaHHMSIM: OJTHOMY M3 KJIaCCHU()MKAIIMOHHBIX pe3ynbTar oOyyaromuxcst
OCHOBAaHMAM COCTaBY U YHMCIY PEarupyloluxX 1 IpU3HAKOB: 1) 10 YMCITY U COCTABY Ha ypOBHE
00pasyrommxcs BEIECTB, TEMIOBOMY | MCXOIHBIX BEIIECTB M NPOJYKTOB IMo3HaBarenbHbIE: MIOJIO>KUTEIBHOT
addexry, peakuu (peakuy COeANHEHUS, Br16uparoT OCHOBaHUS M KPUTEPHH JUIS | O OTHOIICHHS K
HAaIpaBJICHUIO, U3MEHEHHIO CTETICHEH | pa3JIoXKeHMs, 3aMEICHNS 1 00MEeHa); | Kiaccudukamn 00pazoBaTeIbHO
OKHCIICHUS 3JIEMEHTOB, 00pa3yOIINX 2) 1O BBIICTICHUIO HIIH ITpeoOpa3oBeIBaTH HH(YOPMALIUIO U3 My TpoIeccy,
pearupyromue BemecTna, dase, TMOTJIOIIECHHIO TETUIOTHI (peaKunu OJTHOTO BU/A B JPYTOi M BBIOMPATH Ul | MOHHMAIOT
HCIIOJIb30BaHHIO KaTaJIU3aTOPA. 9K30TEPMHUUYECKUE U cebs ynoOHyto popmy puxcanun HEOOX0IUMOCTh
JIa6. onbITHI: 9HI0TEPMUYECKHE); Npe/ICTaBICHUS HHPOPMAIUU y4eHus
3. 3aMelneHne Keae3oM Meu B 3) Mo M3MEHEHHUIO CTETMCHEeH
pactBope cynbdara meau (11) OKHUCJICHHUS XMMHUUYECKUX 3JIeMeHTOB | KoMMyHUKaTHBHBIE:
(peakuuy OKHCIUTENHHO- OTcrauBaTh CBOIO TOUKY 3pEHUS,
BOCCTaHOBHTEIIbHEIE); MPUBOINTH apTYMEHTHI, TOITBEPKAAs
4) o oOpaTUMOCTH mporecca nx ¢axramu. Paznugate B ycTHOI peun
(peaxkunu oOpaTUMBbIE U MHEHHE, JI0Ka3aTeNIbCTBA, THIIOTE3HI,
HEOOpaTHMEIE); TEOPUH
Tonyuam 803M0dHCHOCMb HAYUUBCA:
COCTaBIIATh MOJICKYJISIPHBIE 1
TMOJIHBIE HOHHBIE YPABHEHUSI 110
COKpalleHHbIM HOHHBIM
YpaBHEHHSIM.
7. | Ilonsarue o CKOpPOCTH ITonaTHe 0 CKOPOCTH XUMUYECKOU Hayuamcs: Ha3pBaTh (HaKTOPHI, PeryasituBHbIe: [IposiBnsiroT
XUMHIYECKOL peakuun. DakTOphI, BIUSIONNE HA BJIMSIIOIIME HA CKOPOCTh CaMOCTOsITeNIbHO OOHAPYKHBAIOT U YCTOWYMBBII
CKOPOCTbh XUMHYECKUX PEAKIHH. XUMHUYECKOH peakiu 1 00BICHSIThH bopMyaHpyIOT pobemMy. yaeOHo —
peaximu JemoHcTpanmum: UX BJIMSIHAE HA CKOPOCTh MO3HABATENbHBI
3aBHCHMOCTB CKOPOCTH XMUMHUYECKOH peakliy; Ha3bIBaTh ITo3naBarenbHbIe: it MHTEpEC K

XUMHUYECKON peaklMu OT MPUPOIbI
pearupyoomx BeIecTB.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU

Q)aKTOpBI, BJIMAKOIUEC HA CMCIICHUEC
XUMHUYECKOI'0 paBHOBECHS.

BBISBASIOT IPUYUHBI U CIIEACTBUS
siBiieHud. CTPOST JIOTUYECKUE
PACCYXKACHHUSI, yCTAHABIUBAIOT

HOBBIM OOIIIMM
crocobam
pelreHus 3a1a4




pEakIiy OT KOHIIEHTPALUH
pearupyromux BEIeCTB.
3aBUCHMOCTh CKOPOCTH XHMHUYECKOH
pEaKnuy OT IUIOMAAN
COIIPUKOCHOBEHHUS pPearnupyromnx
BEIIECTB («KUITALINHN CI0i»).
3aBUCHUMOCTb CKOPOCTH XMMUYECKOI1
peaxIuu ot

TeMIepaTypbl pearupyromux
BEIIIECTB.

JIa6. OnsbIThI:

4. 3aBHCHMOCTBH CKOPOCTH
XMMHYECKOH peakiu OT

MIPUPOJIBI pearupyronX BEIECTB Ha
IIpUMepe B3aUMO/ICHCTBUH KUCIIOT C
MeTajiaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHYECKOW pPEaKkmuy OT
KOHIIEHTPALUH pearupyromux
BEIIIECTB Ha puUMepe
B3aUMOJICHCTBUS LIMHKA C COJITHON
KHCJIOTOH Pa3/IMYHON KOHIICHTPALUHU.
6. 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKOH PEeaKkIiy OT IUTOIAIN
COIIPUKOCHOBEHHUS peariupyromunx
BEIIIECTB.

7.MopenupoBaHue «KHIISIIIETO CIIOS».
8. 3aBUCUMOCTb CKOPOCTH
XMMHYECKOH peakiu OT
TeMIIepaTyphbl pearupyronux BeIecTB
Ha NpHMepe B3aUMOJICHCTBHA OKCHAA
meau( I) ¢ pactBopom cepHOIt
KHUCJIOTHI Pa3IMYHON TEeMIIEpaTyphl

IHonyuam eosmoorcHocms
HAay4umvCcs: IPOTHO3NPOBATH
Pe3yNbTaThl BO3ACHCTBHA
pa3nu4IHbIX (paKTOPOB HA M3MEHEHHUE
CKOPOCTH XUMUYECKON PEaKInm;
MPOTHO3UPOBATh PE3YJIbTAThI
BO3JICHCTBUSI Pa3IMYHbIX (pakTOpOB
Ha CMEIlEHUE XUMHUIECKOTO
paBHOBECHs

MIPUYUHHO — CJICIACTBCHHBIC CBA3HU

KomMmyHukaTuBHble:

Y4UuTHIBaIOT pa3Hble MHEHUS U
CTPEMATCS K KOOPAMHAIINH PA3ITHMIHBIX
MO3ULHUHN B COTPYJHUUYECTBE,
(bOpMYyIHPYIOT COOCTBEHHOE MHEHHE U
MO3UIHIO

Karanuzatopsl

Karanuzatopsl u karanus.
WHrnburopsl. AHTHOKCHIAHTEL.
JemoHcTpanuu:

I'oMoreHHBIH U reTeporeHHbIH
Karanu3bl. DepMEHTaTUBHBII
Katanus. lHrubupoBanue.
Jlab.onbITHI:

Hayuamcs: ncnonn3oBaTh MpU
XapaKTEPUCTUKE IPEBpaICHUM
BELIECTB MOHATHUS «KaTaIU3aTOP»,
«HHTHOUTOPY», KAHTUOKCHIAHTEI,
MIPOBOJUTH HECIOXKHbIE XUMUUYECKHE
OIIBITHI U HAOIIOACHHS 3a
HW3MEHEHUSIMH CBOMCTB CBOMCTB

Pel"y.]'lflTPlBH])Ie:

YYuTeIBarOT IIpaBUJIO B INITAaHUPOBAHUUN
" KOHTpOJIC crocoba peuicHus,
OCYIICCTBIIAIOT IIOIIArOBBIM KOHTPOJIb

ITo3naBaTenbHbBIE:
CaMOCTOSITENILHO CO3JaI0T aJITOPUTM

YcBoenue
MPaBUII
WHIUBHYaJIbHO
ro u
0€e30I1aCHOr0
[IOBEJICHUS
BUC,




9. Pasznoxxenue

BEIIECTB B MpOIlecce MPEeBpaIIeHud, | ASSITEIbHOCTHUT IPH PEIISHUHN TPOOTIEM | yroXKaroImnux
NIEPOKCHIA BOIOPOAA C IOMOIIBIO cobmonats mpasmwia Th u OT. Pa3IMYHOTO XapakTepa JKU3HU U
okcuna maprauma (IV) u katamazsl. Ionyuam eo3moorcnocmeo KomMmyHukaTuBHble: 30POBBIO
10. Ob6HapyxeHHe KaTana3bl B Hay4umuvcs: TPaMOTHO oOpamarbess | JloroBapHBarOTCS O COBMECTHOM moaen
HEKOTOPHIX IHIIEBHIX IPOIYKTAX. C BEIIECTBAMH B MTOBCETHEBHOMN JIESTeTTFHOCTH, TIPUXOIAT K 00IIeMy
11. arubupoBanue B3aUMOJICHCTBUS | JKU3HU pElIeHHIO, B TOM YHUCIIE U
KHCJIOT C METAJIJIAMH YPOTPOITUHOM CTOJIKHOBEHUIO HHTEPECOB
9. | O0oOIEHNE N Hayuamcsa: 0600maTs 3HaHUS U PeryasituBHbIC:
CHCTEMATH3ALU MPEACTaBIATh HX CXEM, TabuI, BHf)CHT HEOOXOIUMbIC KOPPEKTUBHI B
. Mpe3eHTalui JIEHCTBUE MOCJE €ro 3aBepIIeHHs Ha
3HAaHUU I10 TEME
OCHOBE €ro U y4eTa xapakrepa
«BBezienne» C/ICNIaHHBIX OIIHOOK
I[o3naBarte/ibHBIE:
CtposT peueBoe BEICKAa3bIBAaHHE B
YCTHOH M MHCEMEHHOH popme
KomMmykaTuBHBIE: KOHTPOIHPYIOT
JISHCTBUS TapTHEPa
10. KourpoabHas KoHTpomp npenMeTHBIX ’ Hayuamcsa: npuMeHATs IOTy4YeHHBIE | PeryIsiTUBHBIE: OCYIIECTBISIOT Bripaxaror
padoraNel MeETanpeIMETHBIX YIeOHBIX NeiicTBU | 3HAHWA U cQOPMUPOBAHHBIC YMEHHUS | TOIIATOBBIA ¥ UTOTOBBIM KOHTPOJb IO | aJieKBaTHOE
o TeMe « Breznenue. JUIS PEIICHUsS YICOHBIX 3a1a4 pe3ynbTaty MMOHNMAaHHe
16 TeME O061as XapakTePUCTHKA XUMHYCCKIX Ilo3naBaTeabHbIE: MIPUYXH ycrexa
«Bpenenne» 3JIEMEHTOB M XUMHYECKUX PEaKIIUA. CTPOST PEYEBOE BHICKA3HIBAHUE B 1 Heycriexa
Ilepuoguueckuii 3aK0H U YCTHO# U MHChMEHHOH (popme y4eOHO
ITepuoanyaeckas KoMMmykaTuBHBIE: yYUTHIBAIOT JIeATEbHOCTH
CHCTEMa XUMHUYECKHX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSATHCS K
. . MennenceBa» KOOpJUHALMH Pa3IMYHBIX O3ULIUH B
COTPKYJHHYECCTBE
Tema 1. MeTajuibi(184.)
11. | Ilomoxeuue [TonoxxeHne METAJIOB B Hayuamcs: xapakrepu3oBartb PeryasTuBHble: Ornpenensior
3IeMEHTOB-METAIOB [epromudaeckoit cucreme METaJIIBI IO MX TOJOKEHUIO B [IpuHUMAIOT U COXPAHAIOT YUCOHYIO CBOIO JINYHYIO
I o XUMHYECKUX IJIEMEHTOB I[ICXD J.U.Menneneena, 3a/1a4y, INIAHUPYIOT CBOM JIEHCTBUS B MTO3HUIIHIO,
B Llepnoieckon . Y. MenneneeBa. Metaumniyeckas OTIACHIBATh CTPOCHHE COOTBETCTBHUH C TIOCTABIICHHOH 3a/1a4eld M1 | alleKBaTHYIO
CUCTEME KpUCTAJJIYECKasl pelieTka u (hm3nvecKre CBONCTBA METAJUIOB, | YCIOBUSIMH €€ peaTu3aliiu mudpepeHIIpo
. U. Menneneesa u MeTajsInyecKasi XuMU4YecKas CBS3b. OOBACHATH 3aBUCHMOCTD CBOUCTB | Ilo3HaBaTeJbHbIE: BaHHYIO
0COOEHHOCTHU O6mme puznyeckue CBOMCTBa METAJJIOB OT MX MOJIOKEHUS Hcnonb3ytoT 3HaKOBO — CHMBOJIHYECKHE CaMOOIICHKY
CTPOCHHS HX METAIUIOB. 3 [ICXD JJ.1.MeHnneneena; cpencTaa CBOUX yCIIEXOB
CrnaBel, UX CBOMCTBA M 3HAUEHUE. Tonyuam 603moocHocmo KommykaTuBHbIE: B yuebe

aToMoOB. Pu3nyecKue
CBOMCTBA METAJIIOB.
CrutaBbl

JdemoncTpanum:
OO6pa31pl CIIaBOB

Hay4umucs: IPOTHO3UPOBATH
CBOICTBA HEU3YUYECHHBIX
9JIEMEHTOB U UX COEJUHEHUN Ha

ApPTYMEHTHPYIOT CBOIO MO3HIIUIO U
KOOPAWHUPYIOT €€ C MO3HUIINH MMaPTHEPOB B
COTPYAHUYECTBE




OCHOBE 3HaHHM O
MIEPUOTNIECKOM 3aKOHE.

12. | XuMHUYEeCKHE XuMHYECKUE CBOIICTBA METAIIIOB Kak | Hayuamcsa: onuckIBaTh CBOWCTBA | PeryasiTuBHbIe: DopMupyroT
CBOICTBA METALIOB BOCCTAHOBHTEJICH, a TaKkKe B CBETE X | BEIIECTB Ha OCHOBe HaOmoaeHni | [TocraHoBKa yueOHOM 3a1aqi Ha OCHOBE YMEHUS
TI0JIOKEHHUS B SIEKTPOXUMHUYECKOM 3a UX IpEBpalLCHUsIMH, COOTHECEHHS TOTO, UTO U3BECTHO U HCTIOIH30BATh
pALy HaIpsDKEHUH METAIIOB. JIEMOHCTPUPYEMBIMU YUUTENEM, | YCBOEHO , U TOT0, YTO €I11€ HEU3BECTHO 3HaHUA B OBITY
Jdemoncrpanun: B3aumonelicteue HCCJIEIOBATh CBOMCTBA BEILIECTB IMo3naBaTeabHBIE:
METAJIJIOB C HEMETaJIAMH. B XO/IC BBITMOJTHEHUS BriaBmkeHHe THITOTE3, KX 000CHOBAHUE,
JIa6. onbiTel: 12.B3aumMoneiicTeue 71a00paTOPHOTO OIBITA, AENaTh JI0Ka3aTeNbCTBO
PacTBOPOB KUCIOT U COJIEH C BBIBOJIBI O 3aKOHOMEPHOCTAX
MeTajlllaMu CBOMCTB MeTaJJIOB B niepuogax 1 | KommykaTuBHBIE:
rpyrmmnax. Y4aBCcTBYIOT B KOJIJIEKTUBHOM
Honyuam eo3moorcnocmeo 00CyX)IeHUH npobieM, MPOSIBIISIOT
Hay4umucs: IpOrHo3UpoOBaTh aKTUBHOCTH BO B3aUMOJICHCTBUU IS
XUMHYECKHE CBOMCTBA pelieHus KOMMYHHKaTUBHBIX u
HEU3Y4YEHHBIX 2JIEMEHTOB U UX MMO3HABATENBHBIX 33/1a4
COEIMHEHUH HAa OCHOBE 3HAHUM O
NEPUOANYECKOM 3aKOHE.
13. | MeTa/uisl B MIPUPO/IE. Mertamret B mpupoze. Oomme Hayuamcs: coctaBnsith PerynstuBHubie: l'opmocts 3a
O6ume CIoCOObI UX MOTYUYCHUS. YpaBHEHHUSI PEAKIUH , ISKAIUX B | YUUTHIBAIOT MPABUJIO B IUIAHUPOBAHUU U POCCHIACKYIO
6 JIa0. onbITHI: OCHOBE TOJTyYEHHUSI METAILJIOB. KOHTpOJIE criocoba eHCTBUs HayKy
CIIOCODBL HX 13. O3HakoMmJIeHHe ¢ pyAamu xkene3a | Tloayuam o3modcHocmy IMo3HaBaTeJbHBIE:
HOTYy4ECHNA 14. OxkpamuBaHue IUTAMEHM CONSAMH | HAYYUMbCS: TPUBOIUTE HCTIonb3yIoT TIOUCK HEOOXOIUMOM
MIEJIO0YHBIX METAJIJIOB MpUMephl YpaBHEHUUN PEaKITHii, MHGOPMAIIU JJIS BBITIOJTHEHHS YI€OHBIX
JIeXKAIIUX B OCHOBE 3aJJaHUll C UCTIOJIB30BaHUEM YICOHO
MIPOMBIIIICHHBIX CIIOCOO0B JIUTEPATypPHI
MOJIyYEHUS YYT'YHA U CTaJH. KommykatuBHbIe:
VYYUTBIBIOT pa3Hble MHEHUS U CTPEMSITHCS
K KOOpJMHAIMK Pa3INYHbIX TO3ULHH B
COTPYJIHUYECTBE
14. | PemeHue pacyeTHBIX PacuerHble 3aaun 0 ypaBHEHUAM Hayuamcsa: pewaTh pacyeTHble PeryasTuBHbIe: Ogiajienue
3a71a4 ¢ MOHATHEM XUMHUYECKHUX PeaKIUid, MPOTEKAIOMMUX | 3aJa4uu 10 ypaBHeHI/Ii[M OuveHHBaIOT MIPaBUJIBHOCTh BLIHE)nHeHmI HaBBIKAMU s
donst ¢ yqacmeMvMeTannos " UX XUMUYECKUX PEaKIIHid, JICUCTBUS Ha yp(jBHe aJIeKBaTHOM MIPaKTUIECKON
maccosai COEIUHEHU I MPOTEKAIOIIUX C YIaCTHEM PETPOCTIEKUBHOM OIIEHKH JIeSITeIBHOCTH

861X00a NPOOYKMa

METAJIJIOB M UX COEIMHEHUH.
THonyuam 6o3moorcHocmy
Hayyumsca: peuaTb
OJIMMIIUAJIHBIE 3aJauH.

Ilo3naBartenbHbIC:

Bribupator Hanbomnee a3 pexTHBHEIE
crocoOBI peneHns 3a1a4, KOHTPOJIHPYIOT
U OLICHHUBAIOT MPOLIECCUH PE3yIbTaT
JIeSITETIbHOCTH

KommykaTuBHbIE:




Kontponupytort nefictBust naptaepa

15. | [lonsTHE O KOPpPO3UU Koppo3ust MeTaiuioB u crioco0bl Hayuamca: ncions3oBaTh MpH PeryasTuBHbIE: Ymenne
METALIOB OopBOBI ¢ HEH XapaKTEepUCTHKE METAJUIOB M nX | Pasmuuaror criocob u pe3ynpTaT JEHCTBHS | MHTETPHUPOBATH
COoeqVHEHU MoHATHs «koppo3us | Ilo3HaBaTeJbHbBIE: MOJy4EeHHBIE
METAJIIOBY, «XUMHIECKast Brnaneror o0mmm npreMoM penreHust 3HAHUA B
KOpPPO3HsD», 3amadq MPaKTHYECKUX
«QIEKTPOXHUMHUYECKAs KommykaTuBHbIE: YCIIOBHSX
KOPPO3HsI», HAXOAUTH CIIOCOOBI JloroBapuBaoTCsi 0 COBMECTHOM
3aIIUTHl METAJJIOB OT KOPPO3UH. | JIESITEILHOCTM, IIPUXOIAT K 00IIeMy
Tonyuam eo3modicnocme PEIIeHHIO
Hay4yumucs | IPUMEHSTh 3HaHUS
0 KOPpPO3HH B JKU3HU.
16. [LlemouHbIC METAILIBL: O061as XxapakTepUCTHKA MISTOYHBIX Hayuamoca: naBathb PeryasituBHbIC: PazButue
ob1as MeTaioB. MeTaibl B IpUPOIE. XapaKTEePUCTHUKY IIEJIOYHBIM [TnaHupyIOT CBOM IEHCTBHS B CBS3H C OCO3HAHHOTO,
OOmue cnocoObl X MOTyYCHHUS. MeTaJUIaM T10 WX TOJDKEHUIO B MIOCTABJICHHOH 3a7jadell ¥ yCIOBUSIMH €€ YBaKHTEJIBHOTO
XapaKkTCpUCTHKa CtpoeHune aTOMOB. I[ICXD J.M.MenneneeBa CIIICHUS u
p A > p
[Ileno4ynbIe METAIIBI — MPOCTHIC HCCIIEA0BATh CBOMCTBA Ilo3naBaTenbHbIE: J00poXxenaTens
BEIIleCTBA IIETOYHBIX METAJUIOB — KaK CraBsT 1 GOpMYIUPYIOT LENU U HOTO
MPOCTHIX BEUIECTB. poOJIeMBI ypoKa OTHOIICHHS K
Tonyuam eo3modcnocme KommykaTuBHbI€: JIpyromy
Hay4yumucsi: TPAaMOTHO AJIeKBaTHO HCIOJIB3YIOT PEUCBBIC yenoBeky. Ero
oOpamarscs ¢ BeIeCTBaMH B cpeacTBa st 3PPEKTUBHOTO PEIICHHs MHEHHIO,
MTOBCEIHEBHOM KHU3HHU. KOMMYHHKAaTHBHBIX 3a/1a4 CocoOHOCTH
BECTH JTHAJIOT C
JIPYyTUMHA
JIFOJIBMH
17. | Coenqunenus Baxneiimme coequHeHNs WENOYHbIX | Hayuamca: XapakTepru3oBaTh PeryasTuBHbIe:
IEI0YHBIX METAJIOB METaJJIOB — OKCHJIBL, TUAPOKCHIB U | (DM3HUYECKHE U XMUMHUYECKHE VYUUTBHIBAIOT MPAaBWIIO B INIAHWPOBAHUH U
COJH (XJIOPHIBI, KApOOHATHI, CBOHCTBA OKCHJIOB U KOHTPOJIE CIIOC00a peIeHus
cynmb(aThl, HUTPATHI), UX CBOUCTBA U TUIPOKCUIOB IIEITOYHBIX Ilo3naBaTenbHbIE:
IIPUMEHEHNE B HAPOJJHOM XO3SHCTBE. | METaJUIOB, COCTABIIATH Hcnonb3ytoT Monck Heo0X0IMMOi
Kanwuiiaele ynoOpeHus. XMMHUYECKHUE YPABHEHUS, nHGOPMALINH JUTS BBITIOJIHEHHS YUeOHBIX
JdemoncTpanum: XapaKTepHU3yIoll1e CBOMCTBa 3a/IaHUH C MCTIOJIb30BAHUEM YIEeOHOM
OO0pas3IIb! METOYHBIX ’ IIETIOYHBIX METAJIOB, PEIIaTh JUTPATYPHI
IIETI0YHO3EMENIBHBIX METAJIIOB. «ILETIOYKM MPEBPALICHHUH. KommykaTuBHbI€:
B3aumonelictBue HaTpus, JIMTUS C Lonyuyam 603moorcHocms YuuThIBalOT pa3Hble MHEHUS U CTPEMSTCS
BOJIOM. B3aumopeiicrBue HaTpus ¢ HAy4umucsi: COCTaBJIATh K KOOpJIMHALMK Pa3INYHbIX O3ULUIL B
KHCJIOPOAOM «LEMOYKM) MPEeBpaLCHUH. COTPYAHUYECTBE
18. | lllemouHO3eMeNbHBIE OOmrast XxapaKTepUCTHKA IICMCHTOB Hayuamyvca: naBatb PerynsituBHble: PazButne
rinaBHOM noarpymmsl II rpymmer. XapaKTEePUCTUKY ITnanupytoT cBOM JEHCTBUS B CBSI3H C OCO3HAHHOTO,

MeTaJUIbl; 00as




XapaKTePUCTHKA CtpoeHune aTOMOB. MIET0YHO3EMEIbLHBIM MeTajliaM [IOCTaBJIEHHOH 3a/1a4eii U YCIOBUAMH €€ YBKUTEIBHOTO
[lenounO3eMETBHEIE o ux nospkeHuro B [ICXD pemeHus u
METAJIJIBI — MPOCTHIE BEIIECTBA. JI.1.Menneneena, ITo3HaBaTeJIbHbBIE: II0OposKeTaTeNb
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT U GOPMYIHPYIOT HETH U HOTO
HCCIIEIOBATh CBOMCTBA poOJIeMBI ypoKa OTHOIIICHHS K
IIETOYHBIX METAJIOB — KaK KommykaTtuBHbI€: JIPYyromy
MPOCTHIX BEIIECTB. AJIeKBaTHO UCTIOJIB3YIOT pEUEBBIC yenoBeky. Ero
THonyuam eo3moorcnocmo cpenctBa st 3G (HEKTUBHOTO PEIICHUS MHEHHUIO,
HAy4umucs: TpaMOTHO KOMMYHHUKATHUBHBIX 3a7a4 CITOCOOHOCTH
00pamaTecs ¢ BENIECTBAMH B BECTH JIUAJIOT C
TTOBCETHCBHOM KU3HU JIPYTUMU
19. | Coennuenus Baxneitue coenuHeHus Hayuamcs: xapakrepu3oBatb PeryasituBHbIC: JIIOABMU
IEJI0YHO3EMENTBHBIX IIEeITI0YHO3EMEIbHBIX (mznveckne 1 XUMUYECKHe YYuTHIBaIOT MPABWIIO B IUNIAHUPOBAHUU U
METaJJIOB — OKCHUJbL, TUIPOKCUIIBI U | CBOMCTBA OKCUAOB U KOHTpPOJIE crioco0a penreHus
METaJlI0B COIH (XIIOPHUIBL, KapOOHATHI, TUAPOKCUIOB IMo3HaBaTebHBIE:
HUTpATHI, CyIb]atel, pochaTsl), UX IIET0YHO3EMEIbHBIX METAIIIOB, Hcnonp3yroT HOUCK HeOOX0IMMOit
CBOMCTBA M IPUMEHEHHUE B HAPOJHOM | COCTaBJISTh XUMHUUECKHE WHPOPMALINH [T BHITIOHEHHS YIeOHBIX
XO3SIICTBE. YpaBHEHHUSI, XapaKTEPU3YIOLIIE 3aJJaHull C UCTIOJIh30BaHUEM YICOHOI
JdeMmoncTpauum: CBOMWCTBA IIEJIOYHBIX METAJJIOB, JUTPATYPHI
B3aumopelicTBUE KaabIus ¢ BOJOM. pemaTh «emnouKm» KommykaTtuBHbIE:
B3aumonelictBue Maruus ¢ [IPEBPALLCHUM. Y4UTHIBAIOT Pa3HbIE MHEHMS U CTPEMATCS
KHUCIIOPOJIOM. THonyuam eo3moocnocmo K KOOPJIUHAIINH PA3IUYHBIX TTO3UIIUH B
JIa0. onbITHI: HAy4umucs: COCTABIATH COTPYIHUYECTBE
15. B3aumoelicTBue KajabIHs C «UETOYKW» MPEBPALLEHUI
BooM. 16. Ilomyuenue ruapokcuia
KaJIbLHS U UCCIIEIOBaHUE €TO
CBOICTB
20. | AmroMuHAH — Crpoenne atroma, GU3NIECKUE U Hayuamyuca: naBatb PerynsituBHble: DopMHUpPYIOT
TepeX0IHBI XUMHUYECKHE CBOMCTBA AJIIOMUHUSA KaK | XapaKTEepUCTUKY AJIFOMUHHUS IO [InanupyroT cBoU AeicTBUs € HHTEpPEC K
MIPOCTOTO BEIECTBA ero nompkenuto B [ICXD MOCTABJIEHHOW 3a/1a4yeil U yCIOBUSIMU €€ KOHKPETHOMY
aneMeHT. Ou3naeckue
J.1.Menneneesa, peLIeHHUs], OLICHUBAIOT NIPaBUIBHOCTD XUMHUYECKOMY
A XUMHYIECKNE XapaKTepU30BaTh COCTaB aTOMa, BBITIOJTHECHUS JCHCTBUS JJIEMEHTY

CBOMCTBA aJTFOMHUHHSL.
[Tonyuenue u
pUMEHEHNE
ATIOMUHUSA

XapaKTepu30BaTh GUINIECKUE U
XAMUYECKUE CBOMCTBA
ATIIOMHHMS, O0BACHSTD
3aBUCHMOCTb CBOWCTB aJIFOMUHUS
ot ero noyioxkeHust B [ICXO
J.1.MeHnneneeBa, 00BSACHATh
MPUYMHBI XUMUYECKON

ITo3naBaTenbHbIE:

CaMOCTOSITENNHHO BBIJEIAIOT U
(hOpMYyIIUPYIOT MO3HABATENBHYIO 11€Th,
HCTIONIB3YIOT OOIIUE MPUEMBI PEIICHHUS
3a7a4

KommykaTusHbIe:

JlonyckaioT BO3BMOXHOCTb Pa3JIMUHbIX




WHEPTHOCTH aJTIOMUHUSI.
Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO
oOpamatbcs ¢ BemecTBaMH B
ITOBCEIHECBHOM KU3HU

TOYEK 3PCHUS, B TOM YHCIIC HE
COBITQIAIOIINX C UX cOOCcTBeHHON. U
OPHEHTHPYIOTCS Ha TIO3UIIMIO TApTHEpa B
OOILIEHNHN U B3aMMOJEHCTBHH

21. | Coenunenus CoeMHEeHUS aJTIOMUHUS — Hayuamcs: xapakrepu3oBaThb PerynsatuBHbie: DopMuUpyOT
ATFOMMHIS — OKCHJ U THIIPOKCH, UX aM(POTEPHBIA | (M3HYECKHEe U XMUMHUYECKHE VY4uTBIBAIOT NPABIIIO B INIAHUPOBAHUU U yMeHue
xapakTep. BaxkHeiiue comnu CBOMCTBA OKCHJIa U TUIPOKCHIA | KOHTpOJIE CIIoco0a perieH s HUHTErpUPOBaTh
OKCH/[I U TUAPOKCHU/I, .
3 QTIOMUHHUSL. AIIOMUHUS, COCTaBNIATh Ilo3naBaTenbHbIC: MOJy4ECHHBIE
1X aM(OTepHBbIii IpuMeHeHHe aMIOMUHUS U €70 XUMUYECKHUE YPABHEHUS, M crone3yoT OUCK HEOOX0UMOM 3HAHUS B
XapakTep. COEIMHEHUH. XapakTepHu3yolle CBocTBa nH(opManuK 1S BEIOTHEHUS y4eOHBIX MPKTUYECKYIO
JIa6. onbITHI: AIIOMUHUS, pelaTh «UEMOYKH» | 3aJaHUil ¢ UCIOIb30BaHUEM yUeOHOMH SKU3HD
17.IlonyuyeHnue MIPEBPALLECHUH. JIUTPATyphl
THAPOKCH/IA ATFOMUHHS U THonyuam eosmodicnocms KommykaTuBHbIe:
HCCIIEIOBaHHE HAY4umucsi: COCTaBIATh KonTtponupyrot aelicTBre napTHepa
€ro CBOICTB. «UEMOYKM») MPEeBpaICHUN
22. IIpakTHYeckas OcyIecTBIeHUE ETOYKH Hayuamcs: obpammatbes ¢ PeryasituBHbIC: PazBurue
pabora Nel XUMHUYECKHX nabopaTopHbIM 00opyaoBaHKeM | OCyHIeCTBISIOT MOMIATOBBIH KOHTPOJIb 0 | KOMMYHHKATHB
OcyuectBrenue IIpeBpaleHUH W HarpeBaTeJIbHBIMU IPUOOPAMH | PE3YNIBTATY HOTO
B COOTBETCTBHH C MPaBUIIAMH KOMIIOHEHTA B
HCIOYKHA XMMHUYCCKUX TEXHHUKH 0€30MaCHOCTH, IMo3HaBaTeNbHbIE: 0OIIeHNN 1
IIPEBPALLEHUI OIMCHIBATH XMMUYECKHN Brnaneror o0muM npremMom penieHust COTPYAHUYECTBE
SKCHEPUMEHT C IOMOULIBIO A3bIKA | 3ajay co
XUMHHU, JIENATh BEIBOJIBI IO KommykaTuBHbIe: CBEPCTHUKAMHU U
pe3yabpTaTaM dKCIIEPUMEHTA. VY4YUTHIBAIOT pa3HbIe MHEHUS U CTPEMATCS | YUUTEISIMU
IHonyuam eosmooicnocms K KOOPAMHAIINY Pa3INYHBIX TO3UIUN B
Hay4umuCcs: OCO3HABAThH COTPYAHUYECTBE
HEOOXOAUMOCTb COOJIIOIEHHS
npaBui b u OT mns coxpaneHus
3/10POBBsI OKPY>KAIOIIHX.
23. | XKemxe3o — dneMeHT Pacnonoxenue xenesza B IICXD/.1. Hayuamyca: naBatb PerynsatuBHbIie: DopMUPYIOT
VI Irpymimsr Menneneesa u CTpoeHUe €ro aroma. XapaKTepUCTUKY >kene3a no ero | Ilnmanupyror CBOH aeﬁ(iTBI/m c HHTEpeC K
60YHO Du3n4ecKue 1 XUMIYCCKHE CBOICTBA nomkenuto B [ICXO IIOCTaBJICHHOM 3aJ]Ja4yeH U YCIIOBUSIMH €€ KOHKPETHOMY
11000 XKEJI€3a — IPOCTOrO BCINECTBA J.M.Menpaeneesa, pelIeHus, OLIEHUBAIOT IIPaBUILHOCTh XUMHUYECKOMY
IOATPYIIIBL. XapaKTEepU30BaTh COCTAB aTOM4, | BBINIOJHEHUS JEHCTBUS 3JIEMEHTY
duznyeckue u xapakrepu3oBath pusnueckre u | Ilo3HaBaTeabHBIE:
XUMHUYECKUE XUMHMYECKHE CBOWCTBA JKeJe3a, CaMOCTOSITENBHO BBIACTSIOT U

CBOMCTBA JKee3a.

00BSACHATH 3aBUCUMOCTh CBOMCTB
KeEJIe3a OT €10 IOJIOKCHHUA B

(GOopMyIHPYIOT O3HABATENBHYIO 1IETb,
HCTIONB3YIOT 00IIHe TPUEMBI PEIICHHUS




Haxoxnenue B
pUpoe.

[ICXD .. Menaeneena,
HCCIIeIOBATh CBOWCTBA JKelle3a B
XOJI€ BBITIOJTHEHUS
71a00paTOPHOTO OTIBITA,
OTIMCBHIBATh XUMHIYECCKHUH
9KCIICPUMCHT.

Tonyuam eo3modicnocme
HAy4umucs: TpaMOTHO
obpaiatbcs ¢ BElIeCTBaMU B
MIOBCETHEBHOM KHU3HU

3a1a4
KommykatuBHbIe:

JlotryckaroT BO3SMOXHOCTD PA3IMIHBIX
TOYEK 3PCHUS, B TOM YHCIIC HE
COBITQIAIOIINX C UX cOOCTBEHHON. U
OPUCHTUPYIOTCS HA TO3UIIHIO MapTHEPa B
OOILEHNH U B3aUMOJECHCTBUN

24. | CoenuHeHus xenes3a T'enetnueckue psagsl Fe?tu Fe®* Hayuamcs: xapakrepu3oBaTtb PeryasituBHbIC: PazButue
+2,43 ux Baxneiinue conu xene3a. 3HaYCHUE | (PU3MYCCKUEC U XUMHUYCCKUC YYUTHIBAIOT NPABUIIO B IJIAHUPOBAHUU U OCO3HAHHOTO,
Kenesza CBOICTBa OKCHUIOB U KOHTpOJIE crioco0a penreHus YBaXUTEIBHOTO
Ka4€CTBCHHOC o
U €r0 COEIUHEHUM U1l IPUPOABI TUAPOKCUAOB XKeJesa, Ilo3naBaTenbHbIE: u
OIIPCACIICHUE. HapOJHOIO X03sicTBa. COCTAaBIISITh XUMUUYECKUE Hcnonp3yroT HOUCK HeOOX0IIMMOit IoOpoKeTaTeNhb
I'eneTnueckue psabl JdeMoHCcTpanum. YpaBHEHHUSI, XapaKTEPU3YIOLIIE WHPOPMALINH JUTS BHITIOJHEHIS YIeOHBIX HOTO
Fe 2y Fe *3. B3aumoneiicTBue METAIOB C CBOMCTBa COEAMHEHUHN XKele3a, 3aJJaHul C UCTIOJIh30BaHUEM YICOHO OTHOILIEHHS K
HeMetaiiamu. [lonydyenue MIPOBOJUTH KAUECTBEHHBIE JIUTPATypPhl Jpyromy
ruapokcuaoB xenesa (I1) u (IID). peakiuu, NOATBEPKAAIOIINE KommykaTtuBHbI€: yenoBeky. Ero
Jlad. onbITHI: HaJIM4Yue B BOJHBIX PacTBOpax YYUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS | MHEHHUIO,
18. B3aumopeiicTue xenesa ¢ KaTHOHOB XeJie3a, pelaTh K KOOPJIUHAIIMH PA3IUYHBIX TTO3UIIHUH B CIOCOOHOCTH
COJIIHOM KUCJIOTOH. «LIETI0YKU» NIPEBPALLEHUM. COTPYLHUYECTBE BECTH IHAJIOT C
19. ITonyueHne TUAPOKCHUIIOB Xkene3a | [lonyuam 603modxcHocms JIPYTUMHU
(IT) u (III) m u3yueHwe UX CBOWCTB. Hayuumucsi: COCTABIATH JOIBMU
«UETOYKW» MPEBPALLEHUH,
COCTAaBIISITh MOJIEKYJISIPHBIE U
MOJIHbIE HOHHBIE YPaBHEHUS 110
COKpAILEHHbIM HOHHBIM
YPaBHEHHSIM
25. IpakTnyeckas [TonydeHnue u cBoOWCTBa COETMHEHUIT Hayuamcs: obpamatbes ¢ PerynsituBHble: OBnazeHue
paGora No2 METaJUIOB nabopatopHbM o0opynoBaHueM | OCyIIECTBISIOT MOMIATOBBIN KOHTPOJb IO HaBBIKAMU JIJIS
Tonyuenmue u Y HarpeBaTelIbHBIMU MPUOOpPaMH | pe3yNIbTaTy MIPAKTUUECKOH
B COOTBETCTBUU C MPaBUIAMH JIeATEITBHOCTH

CBOMCTBA COEIMHEHUN
METAJJIOB

TEXHHUKH 0€30TIaCHOCTH,
OIUCHIBATHE XUMHUYECKUN
OKCIICPUMEHT C ITOMOIIBIO A3BIKA
XUMHH, JIeJIaTh BEIBOABI 11O
pe3ysbTaTaM 3KCIEepUMEHTa.
szyqam BO3MOMCHOCHb
Hay4umucs: 0CO3HABATh

Ilo3HaBaTe/ibHBIE:

CTposIT pedeBoe BbICKa3bIBAaHKE B YCTHON
Y TUCbMEHHOU (hopme
KommykaTusHbIe:

YYUTHIBAIOT pa3Hble MHEHHS U CTPEMSITCS
K KOOpJIMHAIMK PA3IUYHbIX TO3UIHI B
COTPYAHUYECTBE




HEOOXOIUMOCTE COOJTIOIEHUS
npaBui b u OT ams coxpaneHus
3/I0POBBSI OKPY KAFOIIHX.
20. IpakTnyeckas Pewenne skcriepuMeHTaIbHBIX Hayuamca: obpamatbcs ¢ PerynsatuBHbie: OBnaneHne
paGora Ne3 3aj7ia4 Ha paclo3HaBaHUE U 71abopaTopHEIM 000pyaoBaHHeM | OCyIIECTBISIOT MOIMIATOBBIN KOHTPOJIB 10 HaBBIKAMH TS
P MIOJTy4eHHUE COCTMHEHHUI METaIIOB W HarpeBaTeIbHBIMHU IPUOOpAaMH | PE3yNIBTATY MIPAaKTHYECKOM
CIICHHUC B COOTBETCTBHH C NPaBUIIaMU JIeSITeIbHOCTH
SKCHCPUMCHTAIbHBIX TEXHHUKH 0€30MacHOCTH, IMo3HaBaTeabHbIE:
3aJa4 Ha OIMCHIBATH XUMHUYECKUN [TpoBoasT cpaBHEHUE U KITaCCH(UKALINIO
pacro3HaBaHKUE U 9KCIEPUMEHT C MOMOILBIO A3bIKa | IO 33JaHHBIM KPUTEPUIM
TOJTyYCHHE XMMUH, JIeN1aTh BBIBOJIBI IO KommykaTuBHbIE:
COCTHHEHHT ?;;ZH;;;TZZ;I;?C?EEZ?T& I[OEOBapI/IBaIOTC}I 0 COBMECCTHBIX
METAJLII0B Hayli}MIan}l.‘ 0CO3HABaTh JICHCTBILIX B PA3IHHHEIX
0 OtoieHAS cutyanusx
HEOOXO0ANMOCTb COOIIO
npaBwiTh u OT nnst coxpaneHus
CBOETO 3/I0POBbSI 1
OKPYKaIOIMHX.
27. | O6o01IEeHne 3HAHUN Hayuamca: 0600mate 3HaHus 1 | PerysisiruBHbIe: Bripaxatot
1o TeMe «MeTaIbiy NPE/ICTAaBISTh UX CXeM, Tabnul, | BHOcAT HE0OX0UMBbIE KOPPEKTUBHI B aJIeKBaTHOE
MIpe3eHTaIuH JieficTBHE TIOCIIE €T0 3aBepIICHHS Ha MIOHUMAaHNe
OCHOBE €T0 U yueTa XapakTepa CICJaHHBIX | NPHUUH yclexa
omuboK U Heycnexa
ITo3naBaTenbHbIE: yaeOHOI
CrposT peueBoe BHICKa3bIBAHUE B YCTHOW | JEATEIBHOCTH
W MMCbMEHHOH opme
KoMMykaTnBHBIE: KOHTPOJIHPYIOT
JISWCTBHA ITapTHEpa
28. KonTpoabnasi KoHTpons npeaMeTHBIX U Hayuamcsa: npumeHsTs PerynsituBHble: [posBsror
paGora No2 METanpeIMETHBIX YUEOHBIX ICHCTBUH | TIOJydeHHBIC 3HAHUS U OcCyIIEeCTBISAIOT UTOTOBBIN M TTOIIATOBBI | OTBETCTBEHHO-
110 Teme «MeTammn o Teme «MeTasbI) c(OpMUPOBAHHBIE YMEHHUS IS KOHTPOJIb 110 PE3YJIBTATy CTb 32
pemeHus yueOHbIX 3a1a4 ITo3naBaTenbHbIE: pe3yIbTaTHI
CtposT peueBoe BBICKAa3bIBAaHUE B yCTHON
Y TUCbMEHHOU (hopme
KomMmyKkaTuBHBIE: KOHTPOIHPYIOT
JIEHCTBUS IapTHEpA
Tema 3. Hemeraibi(284.)
29. | O6mas OOmas xapakTepuCTHKa HEMETAIJIOB: | Hayuamcs: naBath onpeneneuus | PeryjasTuBHbie: ®dopMHpOBaHHE
XapaKTepPUCTHKA nonoxenue B [lepuoandeckoit HOHSATUSIM IInanupytoT cBOM NEMCTBUSA B CBSI3U C | TOTOBHOCTH U

CHUCTEMEC XMMHNYCCKUX 2JICMCHTOB

«OQJICKTPOOTPULATCIIBHOCTB» «

IIOCTaBJICHHOM saaaqeﬁ 1 yCJIOBUSIMHU

CIIOCOOHOCTH K




HEMCTAIJIOB

. 1. MenpeneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
ANEKTPOoOTpHIATENFHOCTE (D0) Kak
Mepa «HEMETaUTMIHOCTIY, panx 0.

AIUIOTPOTIHS» XapaKTEePU30BaTh
HEMETAILIBI TT0 UX TIOJI0KEHHUIO B
[ICXD J.N.Menaeneena,
OIUCHIBATH CTPOCHHE

€¢ PELICHUS
Ilo3naBartenbHbIe:

CraBat u GOpMYIHPYIOT HETH U
poOIeMBI ypoKa

00y4eHHUIO U
CaMOpPa3BUTHIO U
camMo00pa30BaHMIO HA
OCHOBE MOTHBAIIMH K

Kpucrannuueckoe cTpoeHne (u3mUuECcKre CBOMCTBA KommykatuBHbIe: 00y4eHHIO U
HEMETAJIJIOB — MPOCTHIX HEMETAIIJIOB, O0OBACHATD AJIeKBaTHO UCTIOJIB3YIOT pEUYEBBIC MMO3HAHHIO
BemecTB. Amotponus. duzndeckue 3aBUCUMOCTbH CBOWCTB cpenctea st 3G HeKTUBHOTO
CBOMCTBa HEMETAJIOB. HEMETAJIJIOB OT UX TOJIOKECHUS peleHns KOMMYHUKATUBHBIX 33724
OTHOCUTEIBHOCTD MOHATUH «MeTan»y | [ICXD
U «HEMETAILI» J.M1.MeHneneeBa;coCTaBIsATh
Ha3BaHUS COCIUHEHUN
HEMETaJUIoB 1o (hopMyse u
(hopMyn 10 HA3BaHUIO, HAYJATCS
JlaBaTh ONpEACICHUS
«AJUIOTPOIUS», «AJJIOTPOITHbIE
MOIU(DHUKAIIAN.
Honyuam eo3moorcnocmeo
Hayyumscs: IPOrHO3UPOBATh
CBOMICTBA HEU3YUYCHHBIX
3JIEMEHTOB U UX COCTUHEHUN Ha
OCHOBE 3HaHUU O
MEPHOINYECKOM 3aKOHE
30. | OOwmue XxXUMHUYECKHE OO61re XMMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBatb PeryasituBHbI€: PazBuBatot
CBOMCTBA HEMETAJIJIOB CTPOCHHE HEMETAIUIOB, O0IIIHe [MocranoBka yueOHOI 331249 Ha OCO3HAHHOE
XAMUYCCKHE CBOMCTBA OCHOBE COOTHECEHHS TOTO, YTO OTHOIIICHHE K CBOMIM
HEMECTAJIJIOB.
HEMETAJIJIOB, OIKCHIBATH OOIIIKE M3BECTHO M YCBOEHO , U TOT0, YTO COOCTBEHHEIM
Hewmerasnbr B XMUMHYECKHE CBOCTRA €Ille HEM3BECTHO HOCTYIIKaM
Ipupoaec u CIIOCOOBI HEMETAJIJIOB C IOMOILBIO A3bIKA IlosnaBarenbHbIe:
WX MTOJTYICHHUS XUMUH, COCTABIIATh YPaBHEHHUS BrigsmkeHue rumores, ux
XUMHUUYECKHUX PEaKIni, 000CHOBaHHE, JI0KA3aTEIBCTBO
XapaKTePU3YIOIINX XUMUIECKUE
CBOICTBA HEMETAJJIOB X KommykaTuBHbIE:
COETMHEHU U Y4aBCTBYIOT B KOJIJIEKTUBHOM
Tonyuam 6o3modzcrHocmo 00cyXIeHUH TIPOOIIEM, IPOSIBIISIOT
HayyumbsCca. TPOrHO3UPOBATH aKTUBHOCTB BO B3aMMOJICHCTBUU IS
CBOMCTBa HEU3YUYEHHBIX pelIeHNs KOMMYHUKATUBHBIX U
3JIEMEHTOB U WX COCIMHECHHI Ha MMO3HABATENBHBIX 33/1a4
OCHOBE 3HaHHH O
MEePUOINYECKOM 3aKOHE
31. Bonopon [Tonoxenue Bogopoaa B Hayuamcs: xapaktepu3oBaTtb PerynsituBHble: DopMUpYyIOT




Ilepuoanuaeckoii cucrteme
XMMHYECKHX DJIEMEHTOB

. U. MenneneeBa. CtpoeHune aroma
u Mouekynsl. Ou3ndeckue u
XMMHUYECKHE CBOUCTBA BOJOPO/IA, €T0O
MOJTyYCHUE U IPUMCHCHUE.

JIa0. onbITHI:

20. ITonyueHnue

U pacro3HaBaHKE BOJIOPOJIA

BOZIOPO/I TIO €T0 TIOJIOKEHUIO B
[ICXD ... Meunpeneera,
XapaKTepu30BaTh CTPOCHUE
aToMa BOJOpPOIa, OOBSICHATH €ro
BO3MOXHBIE CTCTICHH OKUCJICHUS,
XapaKTepU30BaTh

(hu3MYeCKHe U XUMHYCCKHE
CBOWCTBa BOJOPO/A, OOBSCHITH
3aBHCUMOCTH CBOICTB BOJIOpOJIA
ot noJjioxkeHus ero B [ICXD
J.1.MeHnneneeBa, OoNuChIBaTh
nmabopaTopHbIEe U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJTY9YEHHUS BOJOPOA .
Honyuam eo3mosrcHocms
Hayuumucsi: OOBSICHATD
JIBOMCTBEHHOE TIOJIOKEHUE
Bozopoza B [ICXD
JA.N.Meunneneesa, rpaMOTHO
obpaiartbcs ¢ BEleCTBaMu B
TOBCEHEBHOM KU3HU

PaznmgaroT crmoco6 u pe3ynbrar
IEUCTBHUS

Ilo3naBaTenabHbIE:

Brnanerot obumM mpueMoM penieHus
3a1a4

KommykaTuBHbIE:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETBHOCTH TI0]] PYKOBOJICTBOM
YUUTEIS

KOMMYHHUKATUBHbBII
KOMITOHEHT B
0OIIeHIY U
COTPYJHUYECTBE CO
CBEpPCTHUKAMHU B
npoiiecce
00pa3oBaTenbHON
JeSITEIHOCTH

32.

Bona

Ctpoenue monekynbl. Bogoponnas
XUMHUYECKas CBsI3b. PU3NUECKUE
CBOIicTBa BOABI. AHOMAJINU CBOWCTB
Boabl. ['mapodunsHbIe 1
ruapooOHBIE BEIIECTBA.
XHAMHUYEeCKHE CBOMCTBA BOJIBI.
KpyroBopot BobI B ipupoe.
Bonoouncrka. Aspanus BoAbI.
beiToBbie GUILTPHL. MUHEpalIbHBIE
BOJBL. JIUCTMIIIMPOBaHHAs BOAA, €€
MOJIy4Y€HUE U IPUMEHEHHE.

JIa0. onbITHI:

21. UccnenoBanue MOBEPXHOCTHOTO
HATSI)KEHHS BOJIBI.

22. PacTBOpeHME IepMaHraHara
KaJlisl WJIM MEIHOTO Kyropoca B
Boze. 23. ['uaparauus
00e3BOXEHHOT 0 cyibdaTa

meu (II). 24. MsrotoBnenune

Hayuamcs : xapakTepnu3oBaTh
CTPOEHHE MOJIEKYJIbI BOIOPOA,
(huznvecKue ¥ XUMHICCKIEe
CBOWCTBA BOJIBI, OOBSACHATD
aHOMAJIMH BOJBI, CITOCOOBI
OYHUCTKH BOJBI, IPUMEHSITh B
OBITY (WIBTPHI [UTT OYUCTKH
BOJIBI, IPAaBIIJIBHO HCIOIH30BATh
MHUHEPAIbHYIO BOAY, BBIOJIHATh
pacyeTsl 110 ypaBHEHHSIM
XUMUYECKHUX PeaKLnid,
MPOTEKAMIIUX C YIaCTHEM BOJIBI.
Tonyuam osmodxcnocms
Hayuumucs: 00 bEKTUBHO
olLleHMBaTh H(poOpManuio o
BEIECTBAX M XMMHUUECKHUX
nporeccax, KpUTHIECKH
OTHOCHTBCSI K TICEBJIOHAYYHOMH
nndopmanuu,

PeryasTuBHbIC:

[InanupyroT cBOU AEUCTBUSL B CBSI3U C
MOCTaBJIEHHOM 3a/1a4el U YCIIOBUSIMU
€€ pelleHHs

Ilo3naBartenbHbIe:

CraBsT 1 (GOpMYIUPYIOT LENU U
poOIEeMBI ypoKa

KommykatuBHbIe:

KonTtpomupyrot nelcTBHs mapTHEpa

HNmerot nienoctHoe
MHPOBO33pEHHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKu




TUIICOBOTO OTIEeUaTKa. 25.
O3HaKOMJICHHE ¢ KOJUICKIIUEH
OBITOBBIX (PHIIBTPOB.

26. O3HaKOMJICHHE C COCTABOM
MHUHEPAJILHOM BOJBI

HeI00pOCOBECTHOM peKiame

33. | 'amorens: oOwas O0mas xapakTepHUCTHKA TaIOTCHOB! Hayuamcsa: xapakrepu3oBartb PerynsatuBHbie: IIposBnstoT
XapaKTEepPUCTHKA CTPOEHHUE aTOMOB; MPOCTHIE BEIIECTBA | CTPOCHHE MOJIEKYJ raJOr€HOB, [Tnanupytot chon ,E[eH(iTBPIH B CBSI3U C | DKOJOTHYECKOE
M OCHOBHBIC COCUHEHUS raJOr€HOB, OIKCHIBATH (PU3UUCCKUC U MOCTaBJIEHHOM 3a/laueil U yCIOBUSIMU | CO3HaHUE
ux cBoiictBa. Kpatkue cBeneHus o XUMHUYECKHE CBOMCTBA €e peleHus
xJope, opome, GpTope u Hoe. rajJJor¢HOB Ha OCHOBE ITo3naBaTeabHBIE:
[IpumeHeHue rajoreHoB u HaOII0CHUH 32 BX CraBsat u GOpMYIHPYIOT IETH U
UX COCAMHEHUN B HAPOIHOM MpEeBpaLICHUSIMU BO BpeMst MpoOJIEMBI YpOKa
XO3SIHCTBE. JIEMOHCTPALIMOHHBIX OIBITOB, KommykaTuBHbIe:
JeMoHcTpanuu: OOBSCHATH 3aBUCHMOCTb CBOUCTB | AJIEKBAaTHO HCIIONB3YIOT pEUCBEIC
OO0pa3IIs! TaJTOTeHOB — TaJIOT€HOB MX OT ITOJI0KEHUS B cpenctea s 3 dexkTuBHOTO
MIPOCTHIX BellecTB. Bzaumonenctaue [ICXD .U. Mennaeneena, pelIeHNss KOMMYHUKAaTUBHBIX 3a7a4
TaJIOTCHOB C HATPUEM, ATFOMUHHUEM. COCTaBIATH (POPMYJIIBI
BrrTecHenne ximopoM OpoMa win Hojla | COeAMHEHHUU TaJoreHOB U IO
U3 PaCTBOPOB X COJEH dhopMysaM 1aBaTh Ha3BaHUS
COEIMHEHUSM TaJIOTCHOB
THonyuam go3moorcnocmo
HAYy4umuvcs: OCO3HABATh
HEOOXO0UMOCTEL COOJIIOIEHHS
MIPaBUJI SKOJIOTHIECKOM
0e30MmacHOCTH TIPH OOpAIICHUH ¢
rajoreHaMu
34. | Coenuuenus OCHOBHEBIE COEIMHEHHS TaJIOTEHOB: Hayuamca: ycranaBnuBath cBs3b | PeryjisiTuBHbIe: Bocnuranune
FAJIOTEHOB raJlOTeHOBOIOPOIBI, COJIA MEXy CBOWCTBAMH COCMHCHUH | YUYUTHIBAIOT IIPABIIIO B OTBETCTBEHHOI'O
raJIOTeHOBOJOPOJHBIX KUCIIOT. U UX MPUMEHEHUEM, H3yJaTh TUTAHUPOBAHHUU M KOHTPOJIE cItocoba OTHOIIIEHHS K
JeMoHcTpanuu: CBOWCTBa COCTMHCHUH TaIOTCHOB | PEIICHUS Tpupoe
O0pas3Isl IPUPOTHBIX B XO0/I€ BBINOJHEHUS ITo3naBaTeJbHBIE:

COEIMHEHUH XJI0pa.

Jla6. onmbITHI:

27. KauecTBeHHas peakius Ha
TaJIOTCHUI-NOHBbI

1a60PaTOPHBIX OTBITOB ,
Ionyuam 6o3moxcHocmy
HAYYUmMbCsi: UCTIONIb30BATh
MPUOOpETEHHBIE KOMITETEHITIH
IIPpY BBITIOJTHEHUHU TTPOCKTHBIX
paboT 10 N3yYCHHIO CBOHCTB U
CHOCOOO0B MOJTY4YEHHS U
pacro3HaBaHUsS COCAWHEHHI
raJoreHoB

Hcnonb3yroT MOUCK He0OX0IUMOiA
nH(opManuK AJ1s1 BBITIOTHEHUS
yueOHBIX 33/IaHHI C UCTIOIb30BAHHEM
y4eOHO TUTpaTypsI
KommykaTuBHbI€:

VYUUTHIBAIOT pa3Hble MHEHUS U
CTpEeMSATCS K KOOpAMHALINHT
Pas3IMYHbIX TTO3ULNH B
COTpPYJTHUYECTBE




35. IpakTHyeckas Pemenne skcniepuMeHTaNbHBIX 3a0a49 | Hayuamca: oOpamatbces ¢ PerynsiTuBHbBIE: Ogmnagenne
paGora Ned o Teme «[loarpymma raxoreHoB» nmabopaTopHbIM 000pynoBaHneM | OCYIIECTBISIFOT MOMIArOBHIi HABBIKAMH JIJIS
P W HarpeBaTeIHHBIMH MPHOOPAMH | KOHTPOJIb TI0 PE3YIITATy MIPAKTHIECKOH

CIICHHUC B COOTBETCTBHH C IIPaBIIIAMH JEeSITeIHbHOCTH
SKCHCPUMCHTAIbHBIX TEXHHWKH 0€30IIaCHOCTH, Io3HaBaTeaAbHbIE:
3a4a4 I10 TEMEC ONKUCBHIBATh XUMHYECKUH [IpoBoasT cpaBHEHUE U
«[Toarpyrira 9KCIICPUMEHT C MOMOIIBIO A3bIKa | KIACCHU(PUKAIIMIO MO 3aaHHBIM
FAJTOr€HOBY XUMUH, JeJIaTh BHIBOJIBI 110 KpUTEpUAM
pe3ysbTaTaM 3KCIEepUMEHTA. KommykaTtuBHbI€:
Tonyuam eo3modicnocme Haxozsr obuiee pemenue yaeOHon
Hay4umucs: 0CO3HABATH 3a/1a4uu
HEOOXOIUMOCTE COOJTIOIEHUS
npaBwiTh u OT nns coxpaneHus
CBOETO 3[IOPOBBI
OKPYKAIOMINX
36. | Kuc JIOPOJT CrtpoeHue aToMa U aJuI0TPOIUS Hayuamcs:, PerynstuBHbie: CrpemiieHue K
KHCJIOPOJa; CBOWCTBA M IPUMEHEHHE | XapaKTepHU30BaTh CTPOCHHE PasmigaroT criocod u pe3ynpTar 3I0pOoBOMY 00pazy
€T0 aJUTOTPOIHBIX MOTU(DUKAIIHH. MOJICKYJIBI KHCIIOPOJa, nefcTBUs KI3HA
Jlad. onbITHI: COCTaBIISATh XUMHUYECKUE Ilo3HnaBaTenbHbIE:
28. [Tomyuenune YpaBHEHHUSI, XapaKTEPUIYIOIIHE BrageroT o0muM nprueMom petieHus
U pacro3HaBaHue KUCIOPoa XUMHUUYECKHUE CBOMCTBA 3amaq
KHCIIOpOoia, OOBACHSITH KommykaTuBHbIE:
MPUMEHEHNE aJJIOTPOTTHBIX JloroBapuBaroTCsi O COBMECTHOM
MOIU(pHUKAIANA KACIOPOIa, JIESTETFHOCTH O] PYKOBOJICTBOM
OTIHCHIBATH JTA0OPATOPHEIE H YAUTEINS
MIPOMBIIIICHHBIE CIIOCOOBI
MOJYYCHUS KUCIIOPOIA .
Honyuam eozmosicHocms
Hayuumucsi: TPAMOTHO
obpaimartbcs ¢ BEMeCcTBaMu B
MIOBCETHEBHOM KU3HU

37. Cepa, ee (1)]/13]/11{6[(1/[6 U CtpoeHue aToMa U aljIoTponus cepel; | Hayuamcs:, PeryasituBHbIe: DopMUPYIOT OCHOBBI

XHUMHUIECKIE CBOKCTBA ¥ IPUMEHECHHE XapaKTepU30BaTh CTPOCHHE PaznmngaroT crioco6 u pe3ynbrar 9KOJIOTHYECKOTO
. POMOHMYECKO Cephl. MOJIEKYJIBI CEepbI OOBICHATH JIEHCTBUS MBIIIICHAS
CBOUCTBA JdeMoHcTpauum: 3aBUCHUMOCTh CBOMCTB cephl OoT e¢ | Ilo3naBaTejbHbIE:

BzaumonelictBue cepbl

¢ MeTaJIaMH, BOJOPOJOM U
KHCIIOPOJAOM.

JIa6. ombIThI:

29. T'opeHue cepsl Ha BO3AYXE U B

nonoxkenus B [ICXD JI.W.
MeHnneneeBa, COCTaBISTh
XUMHYECKIE YPaBHEHUS,
XapaKTEPU3YIOIINEC XUMIUCCKUE
CBOWCTBA Cepbl, O0BACHATH

BrageroT o0muM mpueMom pereHus
3a1a4

KommykaTuBHbIE:
JloroBapuBaroTCsi 0 COBMECTHOM
JIEITEIBHOCTH, IIPUXOJIS K 00IIeMy




KHUCIIOPOJIC MIPUMEHEHHE aJJIOTPOITHBIX pEIICHHIO
MOIU(HUKAIINA CepPBI
Honyuam gosmodcHocms
Hay4umuvcs: TPAMOTHO
oOpamatbcs ¢ BemecTBaMH B
TOBCEHEBHOMN KU3HU
38. | Coenunenus cepbl Oxkcunsl cepol (IV) u (VI); ux Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT UHTEPEC
MOJIy4eHUe, ONHCHIBATh CBOMCTBA YYUTHIBAIOT IPABUIIO B K KOHKPETHOMY
CBOMCTBA U IPUMEHEHHE COEIMHEHUN Cephl, COCTABIATH IUIAHUPOBAHUM U KOHTPOJIE Crtocoba | XUMUYECKOMY
YpaBHEHHUS PEaKIUH, penieHus 9JIEMEHTY, TIOUCK
COOTBETCTBYIOIIUX «IIETTOYKE) Ilo3naBaTenbHbIE: JIOTIOTHUTEIbHON
MpeBpalieHUA Hcnonb3yroT NOUCK HEOOXO0MMOit UH(POPMALIUHU O HEM.
Honyuam eo3mosrcHocms HHPOPMALNH [T BHITIOTHEHHS
Hay4umucs: MPOTHOZUPOBATH Y4eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
XUMUYECKHE CBOHCTBA BEIIECCTB Y9eOHOH TUTpaTypsl
Ha OCHOBE MX CBOMCTB H KommykaTuBHbIe:
CTpOCHUS KonTtpommpyrot gelicTBie mapTHepa
39. CepHa}I KHCJIOTa Kak CepHasi KUCJIOTa KaK AJIEKTPONUT U ee | Hayuamcs:, PeryasituBHbIC:
SJIEKTPOIIAT H €€ COIH COJIH, UX NPUMEHEHNUE B HAPOLHOM OTIHCHIBATH CBOMCTBA CEpHOU PaznuqamT croco0 u pe3yabTaT
X03SICTBE. KHCJIOTHI, B XOZ€ MTPOBEACHUL JEHCTBUS
JdeMoHcTpanuu: 11a00paTOPHBIX OMBITOB , Ilo3HaBaTeabHbBIE:
OO0pa3s1pl IPUPOTHBIX MIPOBOIUTH KaYECTBEHHYIO Brnanerot o0 mpueMoM penieHus
coequHeHUH cepbl. OOpa3Isl peaxmuro Ha cynbGhaT - HOH 3aja4
BaXHEUTIINX [T HAPOTHOTO Honyuam eo3moorcnocmeo KommykaTuBHbIe:
X03SHCTBa CyNb(HaTOB. HAyyumbCcs: XapakTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOM
JIa6. onbIThHI: 0co0ble CBOCTBA JIESITETTBHOCTM, TIPUXOAT K 00IIeMy
30. CgoiicTBa pa30aBICHHON CEpHON KOHIIEHTPHUPOBAaHHOH CepHOI PEIIEHHIO
KHCJIOThI KHUCJIOThI
40. CepHa}I KUCJIOTa KakK CepHast KUCJIOTa KaK OKUCITUTETh. Hayuamcs :cocTaBisTh PeryasituBHbIe: HcnbrTeiBaroT

OKHCJIUTED.
[Tonyuenue u
IIPUMEHEHNE CEPHOU
KHCIIOTBI

IIpou3BOACTBO CEpHON KHUCIIOTHI U €€
IIPUMEHEHNE

ypaBHeHust OBP ¢ ygactuem
CEPHOM KUCIIOTHI, ONUCHIBATh
o0yacTi NPUMEHEHHs] CEpHOU
KHCIOTBI

Ionyuam eo3moocnocms
HAy4umucsi: IPUBOAUTH
IPUMEPBI YpaBHEHUN peakiuii,
JIEKAIIUX B OCHOBE
MIPOM3BOJICTBA CEPHON KHCIIOTHI

[InanupyroT cBOM AeicTBUS B
COOTBETCTBUM C IOCTABJIEHHOM
3ajaueil ¥ yCIOBUSAMU €€ peannu3alun
Ilo3naBaTenbHbIe:

Brnaneror o0muM npremMom penieHust
3ajau

KommykaTusHbIC:

KoHTomupytot aeiicTBus mapTHepa

YYBCTBO FOPJIOCTH 32
poccuiicKyIo HayKy




41.

IIpakTuyeckas
padora NeS
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 110 TeMe
«[Toarpymnma
KHCIIOpOJIa»

Pemenne skcriepuMEHTaNIBHBIX 33/1a4
o Teme «[loxarpymma xKuciaopoaa»

Hayuamcs: obpamarscs ¢
nmabopaTopHEIM 000pyIOBaHUEM
W HarpeBaTeIbHBIMU MPpUOOpaMu
B COOTBETCTBHU C MPaBIIAMHU
TEXHUKH 0€30I1aCHOCTH,
OTKCHIBATH XUMHUYCCKUI
9KCIICPUMEHT C MOMOIIBIO A3bIKA
XMMUH, JICNIATh BEIBOJIBI IO
pe3yabTaTaM SKCIIEPUMEHTA.
Honyuam eo3modicHocme
Hayuumucsi: OCO3HABATh
HEOOXOIUMOCTE COOTIOIEHNS

PerynsiTuBHbBIE:
OCyIIECTBISIFOT MTOMIArOBHIi
KOHTPOJIb 110 Pe3yIbTaTy

Ilo3naBartenbHbIE:
CtposT peueBoe BhICKa3bIBaHHE B
YCTHO U MHCHhMEHHOH popme

KommykaTtuBHbI€:
YYUTHIBAIOT pa3Hble MHEHUS U
CTpeMSTCS K KOOPIUHAIIHI
Pa3IUYHBIX NO3ULUI B

YMerT ynpaBiiTh
cBOCH
MO3HaBaTSILHOU
JIEATEeIIbHOCTHIO

npaBwiTh u OT ans coxpaHeHust | COTpyAHUYECTBE
CBOETO 3/I0POBBSI 1
OKPYXKaIOIMHNX
42. | A30T U ero cBOMCTBa CtpoeHne aToMa 1 MOJIEKYJIBI a30Ta; Hayuamcs:, PeryasiruBhbie: DOpMHPYIOT HHTEPEC
CBOHCTBA a30Ta KaK MPOCTOTO XapaKTepU30BaTh CTPOCHHE [TnaHupyIOT CBOM NEWCTBHSA B CBA3K C | K KOHKPETHOMY
BEIIleCTBA aToMa ¥ MOJIEKYJIBI a30Ta, MIOCTABJICHHOH 3a7a4ell ¥ yCIOBUAMH | XUMHIECKOMY
OOBSICHATD 3aBUCUMOCTb CBOWCTB | €€ pelIeHUs 3JIEMEHTY
a30Ta OT €ro MOJOXKEHUS B Ilo3naBaTenbHbIE:
IICX3 A.1. Menneneesa, CraBsit ¥ (OpMYIUPYIOT LIENU U
COCTaBJIATh XUMHUYECKHUE po6JIeMbl ypoKa
YpaBHEHHMS, XapaKTePHU3YIOIIHe KommykaTuBHbIE:
XMMHYECKHE CBOICTBa a30Ta AJIEKBaTHO HCIIOJIB3YIOT pPEUEBbIC
Ionyuam eosmoochocms cpeacTsa A 3G PEKTUBHOTO
HAYYUMbCsi: TPAMOTHO pelnIeHust KOMMYHHUKaTHBHBIX 33/1a4
o0paImaThest ¢ BEIeCTBaMH B
TIOBCETHEBHON JKU3HH
43. | AMMHaK U ero AMMMaK, CTPOEHUE, CBOMCTBA, Hayuamca: onuceiBath cBoWcTBa | PeryasiruBHbIe:
coemunenus. Conu noydeHue u npuMeHenue. Conn aMMHMaKa B X0JI€ TPOBEJICHUS [TnaHupyIOT CBOM IEHCTBHS B CBS3H C
aMMOHHUSI, UX CBOWCTBA U 71a00paTOPHBIX OIBITOB, MOCTaBJIEHHOH 3a/1a4el ¥ YCIOBHSIMHU
aMMOHH IIPUMEHEHUE. MIPOBOIUTH KaYECTBEHHYIO ee peIeHus
JIa6. onbITHI: PEaKIMIo Ha HOH -aMMOHHS Ilo3naBaTenbHbIE:
31. N3ydeHue cBOMCTB aMMHaKa. Tlonyuam o3modxcnocms CraBat u GOpMyIHPYIOT IETH U
32. Pacnio3HaBaHMe coJiel aMMOHUS Hay4umuvcs: IPUBOIUTH poOJIeMBI ypoKa
IIPUMEPBl YPABHEHUH peakuil, KommykatuBHbIe:
JIeXKalIUX B OCHOBE KoHTponupyroT neiicTBus mapTHepa
MPOMBIIIEHHBIX CIIOCOO0B
MOJYYCHHs] aMMHaKa
44, | Oxcunasl a3oTa Oxcupt azota(ll) u (1V) Hayuamecs:, PerynsituBHble:




OIMMCEHIBAaTh CBOMCTBA
COCIUHEHNH a30Ta, COCTaBIIATh
YpaBHEHHUS peaKkLui,
COOTBETCTBYIOITNX «IETIOYKE)
MIpeBpaLIeHUH

Honyuam eo3moorcnocmo
Hay4umucs: TPOrHO3UPOBATh
XUMHUYECKHE CBOMCTBA BEIICCTB

YuuTHIBaIOT NPAaBUIIO B
TUTAaHUPOBAHWUHU M KOHTPOJIE cItocoba
pemeHus

Ilo3HaBaTe/ibHBIE:

Hcnonp3yroT TOUCK He0OX0aMMOit
HH(POPMALUY [T BBITOJTHCHHUS
y4eOHBIX 3aJJaHHUI C UCTIOJIB30BAHUEM
y4eOHO TUTpaTypsl

Ha OCHOBE UX CBOMCTB U KommykaTuBHbIE:
CTPOEHUs KonTponnpyrot aelicTBie napTHepa
45 ASOTHaH KUCJIOTa KaK A30THas KHCIIOTa Kak 3JICKTPOJIUT, €€ Hayuamczi, PerJISITHBHLIe:
3IIEKTPOIINT, e& CBOMCTBA U IPUMEHEHHE. OIKCBIBATh CBOMCTBA a30THOM PagnnqafoT CIOC00 U pe3ynbTar
JeMoHcTpanuu: KHCJIOTBI, B XOZI€ TPOBEACHUS nefcTBUs
TIPUMCHCHHC O0pa31pl BakHEHIITHIX 1m1a00paTOPHBIX OIBITOB Ilo3naBartenbHbIe:
pasil paTop
JUISL HAPOJHOTO XO35IUCTBA HUTPATOB. | [loayuam 6o3moocnocmo Brnanerot o0 mpueMoM penieHus
JIad. onbITHI: HAY4umucsi: COCTaBIATh 3amad
33. CpoiicTBa «UEMOYKM» MPEBPALCHUN IO KommykatuBHbIe:
pa30aBICHHON a30THOM KUCIOTHI a3oTy JloroBapuBaroTCsi 0 COBMECTHOM
JIESITEIILHOCTM, MIPUXOIAT K 00IIeMy
PEIICHHIO
46. | A3oTHAs KUCJIOTAa KaK A30THas KHCIIOTa KaK OKHUCITHTEIIb. Hayuamcs :coctaBisTh PeryasituBHbIC:
OKHCITHTEb, €6 HuTtpats! 1 HUTPHUTSI, TpobiaeMa ux ypaBHeHust OBP ¢ ygactuem [InanupytoT cBOU NEUCTBUS B
COJIepKaHuUs B C/X TPOJYKIHH. A30THOM KHCIIOTHI, IPUMEHSTh COOTBETCTBHUH C TIOCTABJICHHOH
omyHeHne A3BOTHBIE yI0OpeHus COJIM a30THOM KUCJOTHI B 3a/1aueil U yCIOBUSIMH €€ peau3aluu
JdeMoHcTpanuu: MPaKTUYECKOH NeATeIbHOCTH, Ilo3naBaTenbHbIE:
Bzaumonelictue MIPOBOJUTH KAUECTBEHHYIO Brnanerot o0 mpueMoM penieHus
KOHLEHTPUPOBAHHOHN a30THOMI pPEeaKkLH1IO Ha HUTPAT - UOH 3a1a4
KHCJIOTHI C MEBIO. THonyuam eosmodicHocme KommykaTuBHbIe:
JIad. onbITHI: HAY4umuvcs: XapaKTepU30BaTh KonTonmmpytot nefictBus mapTHepa
34. B3aumoaeiictBue 0co0bIe CBOCTBA
KOHLIEHTPUPOBAHHOM a30THOMI KOHLEHTPUPOBAHHOH a30THOM
KHCJIOTHI C MEZIbI0 KHCJIOTHI
47. (DOC(I)Op. CtpoeHune aToMa U aJlIOTPOITHUS Hayuamca: PeryasituBHbIe: DopMUPYIOT UHTEPEC
CoeuHeHus ¢docdopa, coiicTa 6e10T0 U XapaKTepu30BaTh CTPOCHUE [TmaHUpyIOT CBOM NEHCTBHUS B CBSI3HM C | K KOHKPETHOMY
I KpacHoTo (ocdopa, ux npumMeHenue. | aroma pocdopa, OOBICHITH MOCTaBJICHHOH 3a/1a4ei ¥ YCIOBHSIMH | XHMHYECKOMY
(pocgopa. Ionstne o OCHOBHBIE COETMHEHUS: OKCHT 3aBUCHUMOCTh CBOMCTB (pochopa ee peleHus 3JIEMEHTY, TIOUCK
ocdopHbIx docdopa (V) u oprodocdopras kuc- | ot ero nosnosxkenus B [ICXD J[.W. | o3naBaTeabHble: JIOTIONTHUTENLHOM
yIOOpEeHUX nota, pocdarsl. PocopHbie MeHnneneesa, COCTaBIATh CraBst 1 GOpMYJIUPYIOT LENU U nH(pOpPMAINH O HEM.

yJoOpeHusi.

XUMHUYCCKUC YPABHCHUS,

po0JIeMBbl ypoKa




JdemoncTpanum:

O0pas3Isl IPUPOTHBIX

coemuHeHu pocdopa. Odpasmpr
BOKHEHIINX JJIsI HAPOIHOTO
xo3s1cTBa (pocdartos.

Jlab. ombITHI:

35. T'openue pocdopa Ha BO3IyXE U B
KHCJIOPOJIE.

36. Pacrio3naBanue dochaTon

XapaKkTepU3yoIIHe XUMUICCKUE
CBOICTBa a30Ta

B pe3yJIbTaTe MPOBEACHUS
11a00paTOPHBIX OIBITOB,
MPOBOJIUTH KAYECTBEHHYIO
peakimro Ha Gocdar - HoH
Ionyuam eozmoocnocme
HAYYUmMbCsi: OIUCHIBATD
(usnyecKre 1 XUMHYECKHE
MPOLIECCHI, SBIISIOIIUECS YaCThIO
KPYTOBOpPOTA BELIECTB B IPHPOJIC

KommyxkaTuBHbIe:
AJICKBATHO HCIIOJIB3YIOT peUeBbIe
cpencrea s 3 heKTHBHOTO
pelIeHns] KOMMYHHKATHBHBIX 33124

48. | Yraepon CtpoeHue aToMa U aJuIOTPOIUs Hayuamcs: xapakrepu3oBatb PeryasituBHbIC: PopmMupyroT
yTiepo/a, CBOMCTBA €ro CTPOCHHE aTOMa yTIIepoAaa, PasmigaroT criocod u pe3ynbTar HWHTEpecC K
MoIU(HUKAIMNA U X TPHUMCHCHHE. OOBSCHATH 3aBUCHMOCTb CBOWCTB | JCHCTBHSA KOHKPETHOMY
JdeMoHcTpanuu: yriaepoja oOT €ro MOJIOKEHHS B Ilo3naBaTenbHbIE: XUMHYECKOMY
[lornowuenue yriem pacTBOPEHHBIX [ICX2 1. Menneneesa, Brnanerot oOmimM mprueMoM penieHnss | SJIEMEHTY, TOUCK
BEIIIECTB WU ra30oB. BocCcTaHOBICHNE | COCTAaBIATH XMMHUYICCKHC 3amad JOTIOTHUTETBHOM
MEIU U3 €€ OKCUJa YIJIEM. YpaBHEHHUSI, XapaKTEPU3YIOLIIE KommykaTuBHbIe: nH(pOpPMAINH O HEM.
Jlad. onbITHI: XUMUYECKHE CBOMCTBA yriepoja | JloroBapuBarOTCs O COBMECTHOU
37. T'opeHue yriast B KUCIOpOae Tonyuam eosmodcnocms JIESITETIBHOCTH O] PYKOBOJICTBOM
Hay4yumucs: OIUCHIBATH YUHUTETS
(usnyeckre 1 XUMHYECKUE
MIPOIIECCHI, SBIIAIONINECS YaCThIO
KpPYTOBOPOTa BEIIECTB B IPUPOJIE
49. | Okcupsl yriaepoaa Oxcunst yrepona (1) u (IV), ux Hayuamcs:, PeryasTuBHbIe: DopMUPYIOT yMEHUE
CBOICTBA M IPUMEHCHHE OTIACHIBATH CBOMCTBA OKCHJIOB YYHUTHIBAIOT IIPABUIIO B HCTIOJh30BaTh 3HAHUS
yTiaepoa, COCTaBIATh TUTAHUPOBAHWUHU M KOHTPOJIE crtocoba | B OBITY
YpaBHEHHS PEaKINH, peeHus
COOTBETCTBYIOIIUX «LEMOYKE» Ilo3naBaTenbHbIE:
TIPEBPAICHUN . TPOBOTUTH Hcnonp3yroT TOUCK HEOOX0IMMOi
Ka4eCTBEHHYIO PEaKIIHIO 110 HHGOPMALIUH [T BBITTOJIHEHUS
Pacro3HaBaHUIO YTIEKHUCIOTO y4eOHbIX 3aJaHUH ¢ UCTIOJIE30BaHHEM
rasa y4eOHOH TUTpaTypsl
Tlonyuam o3modxcnocms KommykaTuBHbI€:
Hay4umuvcs: TPOTHOZUPOBATH KonTtponmpyrot aelicTBie nmaptHepa
XUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOICTB U
CTpOEHUs
50. | Yromapuas KucjioTa u VYronbHas kucnota. Coau yroiabHOH Hayuamcs: PerynsituBHble: DopMUPYIOT YMEHHUS

eé conu.

KHUCJIOTHI: KaJIbIUT, COJAAa, ITOTalll, UX

JaBaThb ONPECACIICHUS NOHATUAM

PaznuyatoT crioco6 u pesynbrar

HCIIOJIB30BAaTh 3HAHUS




JKecTkocTs BOOBI U
CIIOCOOEI €€

3HAYCHUE M IPUPOLIE U JKU3HU
YeI0BeEKa.
JKecTKOCTE BOABI M CIIOCOOBI €€

«OKECTKOCTH BOJIBI» ,OMHCHIBATH
CBOMCTBA YroJbHON KHUCIIOTHI,
COCTaBIIATh YPAaBHEHUS PEAKIUH,

IEUCTBHUS
Ilo3naBaTeabHbIE:
Brnanerot 0O mpueMoM penieHus

B OBITY

yCTpaHCHHA yCTpaHEHHSI. COOTBETCTBYIOITNX «IETIOYKE) 3amaq

JdeMoncTpauum: MIPEBPALEHUN , COCTABIIATh KommykatuBHbIe:

OO0pa3ipl IPUPOHBIX COSAMHEHNIH Ha3BaHUs CoJIeil yroapHOU JloroBapuBaroTCsi 0 COBMECTHOM

yriepona. O0pa3ibl BaKHEUIINX A | KUCIIOTHI, JIESITEIILHOCTM, IIPUXOIAT K 00IIeMy

HapOJJHOTO XO03sHCTBa KapOOHATOB. MPOBOJIUTH KaYECTBEHHYIO PEIIeHHIO

JIa6. onbITHI: peakLuo Ha KapOoHaT - HOH

38. Ilony4yeHue yronbHOU KUCAOTEL U | Tlomyuam 603modcHocms

n3yueHue ee cpoiicts. 39. Ilepexon Hay4umucs: TPOTHO3UPOBATh

KapOOHATOB B THAPOKAPOOHATHI. XUMHYECKIE CBOWCTBA BEIIECTB

40. Pazmosxenne rugpokapOoHaTa Ha OCHOBE MX CBOMCTB U

HATPUS CTPOCHUS

51. | Kpemuwuiit Crpoenne aToMa KpEeMHHS; Hayuamcs:, PeryasTuBHbIe: DopMHPYIOT

KPUCTAJUTHYECKUH KPEMHHIA, €T XapaKTepu30BaTh CTPOCHUE AJICKBaTHO BOCIIPUHUMAIOT WHTEepeca K

CBOICTBA M IPUMEHCHHE aToMa KpEeMHHS, OOBICHATh MIPEUIOKEHISI U OLICHKY YIUTEIS ’ KOHKPETHOMY
3aBHCUMOCTH CBOICTB KPEMHUS OJTHOKITAaCHHKOB XUMHYECKOMY
ot ero nonoxkeHus B [ICXD /[.U. | Ilo3naBaTebHbIE: 3JIEMEHTY, MIOUCK
MeHnpeneeBa, COCTaBIATh Bribuparor Hanbosnee s3ppexTHBHBIE | TOMOIHUTEIBHON
XMMHYECKHEe ypaBHEHUS, crocoOBI pelIeHus 3a1ad, uH(pOpMaLUK O HEM.
XapakTepU3yONHe XUMUIECKHE | KOHTPOJIUPYIOT U OLIEHUBAIOT
CBOMCTBA KPEMHHUS IpoIiecC M pe3yiIbTaT AEATeIIEHOCTH
THonyuam eosmodicHocme KommykatuBHbIe:
Hayuumucsi: TPAMOTHO JloroBapuBaroTCs O pacupeaeIcHIN
oOpamarbcs ¢ BemecTBaMH B (GYHKIUH 1 posiell B COBMECTHOM
MTOBCEIHEBHOM KHU3HH JIESITETHHOCTH

52. | Coenunenus KpEeMHUS Oxcun xpemuus (IV), ero mpuponusie | Hayuamcsi:, PerynsituBHble:

pasHoBHAHOCTH. CHIIMKATHI.
3HaueHUe COEAUHEHUH KPEMHUS B
JKMBOW U HEXHUBOHU MPUPOJIE.
JdemoncTpanum:

OO6pas1pl IPUPOTHBIX COSTUHEHHH
KpEMHHUSI.

Jlad. onbITHI:

41. IlomyueHne KPeMHEBOH KHCIOTHI
U U3yY€HUE €€ CBOUCTB

OIKCHIBATh CBOMCTBA OKCHJIA
KPEMHUS, COCTABISITh YPaBHEHHUS
peakuui, COOTBETCTBYIOLIUX
«LIETIOYKE» MPEBPALECHUI .
IMPOBOAUTH KAYE€CTBECHHYIO
pPEaKLUI0 Ha CUIIMKAT - HOH
Tonywam eo3modxcrnocms
HAY4umuvcsi: MPOTHO3UPOBATH
XHUMHYECKHE CBOWCTBA BELIECTB
Ha OCHOBE MX CBOICTB U
CTpOEHUs

YYHUTHIBAIOT IIPABUIIO B
TUTAHUPOBAHHUU M KOHTPOJIE CcItocoba
peuieHus

Ilo3naBartenbHbIC:

Hcnonb3yroT MoucK HeoOX0AMMOH
MHPOPMAIIH JIJIS1 BBITIOTHEHUS
y4eOHBIX 3aJ]aHUI C UCTIOIH30BAHUEM
y4eOHO TUTpaTypsl
KommykaTusHbIe:

VY4uTBIBAIOT pa3Hble MHEHUS U
CTpeMsATCA K KOOpAUHALUU
pa3NUYHbIX TO3ULUI B




COTPYAHUYECTBE

53. | Cunukatgas ITonarue o cunukaTHOM Hayuamcsa: npaktuyeckomy PerynsatuBHbie: DopMUpPYIOT
IPOMBIIIICHHOCTD MpoMBINUIeHHOCTH. CTEKIIO, IIEMEHT, MIPUMEHEHUIO COEAMHEHNUN PasmigaroT criocod u pe3ynpTar TIOHUMAaHUe
KepaMuKa. KpEMHUS JIeHCTBUS 0COOCHHOCTEH KI3HH
JdeMoncTpauum: THonyuam eosmodicnocmo Ilo3naBartenbHbIE: U TPyJa B YCIOBHAX
OO0pasIsl CTeKIIa, KEPaAMHUKH, IIEMEHTa | HayuumsCs. IPOTHO3UPOBATH Brnanerot o6 pueMoM penieHns | HHPOpMaTH3auH
XMMHMYECKHE CBOICTBA BELECTB 3a1a4 ob1ecTBa
Ha OCHOBE MX CBOMUCTB U KommykaTtuBHbI€:
CTpPOEHUs JlorosapuBaroTcsi 0 COBMECTHOMI
JIEATENBHOCTH 110J] PyKOBOJICTBOM
YUHUTETS
54, IpakTuyeckasi [Nonyyenwue, cobupanue u Hayuamcs: obpamarbcs ¢ PeryasituBHbIC: OBnaznenue
padora Ne6 pacro3sHaBaHUE nabopaTopHbIM 00opyaoBaHueM | OCyLIeCTBISIOT MOIIArOBbIH HaBBIKAMU IS
I ra3oB W HarpeBaTCIbHBIMH MPHOOPAMH | KOHTPOIIb IO PE3YIITATy MPaKTUYECKOU
orydenue, B COOTBETCTBUU C NMPaBUIAMHU JIESITENbHOCTH
cobupanue u TEXHUKH 6€30MaCHOCTH, Io3HaBaTebHBIE:
pacrno3HaBaHUE Ir'a30B ONMCHIBATH XUMUYECKUN CtposT peueBoe BbICKa3bIBaHUE B
9KCIIEPUMEHT C TIOMOIIBIO S3bIKA | YCTHOW M MMCHMEHHOU (hopme
XUMUH, JENaTh BBIBOJIBI 110 KommykatuBHbIe:
pe3yJbTaTaM 3KCIIEPUMEHTA. VY4YUTHIBAIOT pa3Hble MHEHUS U
Tlonyuam eo3moorcnocmo CTpEMSITCS K KOOPAUHALUU
HAy4umucsi: OCO3HABaTh Pa3IUYIHbIX TO3UIUI B
HE00XOIMMOCTh COOIOIEHUS COTPYAHUYECTBE
npaBui b u OT ans coxpaneHus
CBOETO0 37I0POBbSl U
OKPYXaroUIX
55. | O0o006menue o Treme Hayuamca: o600mats 3Hanus 1 | PerysisiruBHbIe: Bripaxaror
«HeMeTamibn MPEJCTaBIATh UX CXeM, Ta0muI, | BHOCAT HE0OXOAMMBIC KOPPEKTUBHL B | aJIeKBaTHOE
Mpe3eHTaLnN JIEHCTBUE MOCJE €r0 3aBepLICHHsI HA | MOHUMaHUe NPUYHUH
OCHOBE €r0 yyeTa cJIeJaHHbIX ycrnexa U Heycrnexa
omubdoK yaeOHOI
Ilo3naBartenbHbIC: JIEeATEIIbHOCTU
CtposT peueBoe BBICKAa3bIBaHHE B
YCTHOW ¥ TIMICBMEHHOH (opMe
KommykaTuBHbIe:
KoppextupyoT 1eicTBuUs napTHEPA
56. KonTpoJabnas KoHTponb npeaMeTHbIX U Hayuamcsa: npuMeHATb PerynsiTuBHBIE: OCYLIECTBIISIIOT [IposiBisitoT
padora Ne3 o Teme MeTanpeIMEeTHBIX YIeOHBIX JEHCTBUI | MONydeHHBIE 3HAHUS U [OIIArOBbI U UTOTOBBIM KOHTPOJIb OTBETCTBEHHOCTb 32
«HeMeTamisiy o teme «HemeTannsi» c(hOopMHUPOBaHHBIC YMEHHUS IS 10 pe3ynbTary pe3ynbTaThl

pCHICHUS y‘l€6HLIX 3aga4

ITo3naBaTeabHbBIE:




CTPOST peYeBOE BHICKA3bIBAHUE B
YCTHOH M MHCHEMEHHOI popme
KomMmykaTHBHBIE: yUHTHIBAIOT
pa3HBIe MHEHHUS U CTPEMSATHCS K
KOOPAMHAIMY Pa3INIHbBIX O3UIHH B
COTPKYJTHHYECTBE

Tema 5. O00011eHNe 3HAHUI 10 XMMHUM 32 KYPC 0OCHOBHOM 1K0JbI. [loaroroska k urorosoi arrecranuu ('MA) (104.)

57. Hepnonnqecxnﬁ Ilepuognueckuii 3aKk0H U Hayuamcs: 0600marh PeryasituBHbIC: [IposBasroT
3aKOH U Ilepnoguueckas cucrema HHPOPMALIHIO TI0 TEME B BHIE [InanupytoT cBOU NEHCTBUS B OTBETCTBEHHOCTH 3a
XUMUYECKHUX JIEMEHTOB CXEM, BBITIOJIHATH TECTOBHIE COOTBETCTBUU C MTOCTaBIECHHOM pe3ynbTar
[lepuonnueckas . .
. . MengeneeBa. Guzmaeckmii 3aJaHus 3aa4eil U yCIOBUSIMU €€ pealli3aluu
cucrema CMBICI IIOPSAAKOBOIO HOMEpa Io3naBaTelbHbIE: CTABAT
J. 1. MeHaeneeBa B 3JIEMEHTa, HOMEPOB MepHoja U 1 GOPMYNHPYIOT HETH U TMPOOIEMBI
CBETE TCOPHH yo) 100158 YpOKa; OCO3HAHHO U MPOU3BOJIEHO
CTPOCHHS aToMa CTPOSAT B YCTHOUW U TUCbMEHHOM
dopme
KoMMmyHuKaTUBHBIE:
Bnanenue MoHonOrn4eckoin u
JTUAJIOTHYECKOM (hopMaMu peyn
58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcs :0600marthb PeryasituBHbIC:
H3MEHEHHUs CBOICTR U3MEHEHHA CBOACTB IEMEHTOB H HX HH(POPMALIUIO TI0 TEME B BHJC Paénuqa}oT croco0 u pe3yabTaT
COEIMHEHUH B IIEpUOJIaX U IpyNIax B | CXEM, BBIIIOJIHATh TECTOBYIO JIEUCTBUS
JJIEMCHTOB U UX M
N CBETE NPEJCTaBICHUN O CTPOEHUHU pabory, Io3naBarte/ibHBIE:
COCIMHCHUU B ATOMOB 2JIEMEHTOB. SHAUEHHE Bnasieror o01MM IpHEMOM pPelleHuUs
nepruoaax u rpymrax [lepuoauueckoro 3akoHa 3a7a4
B CBeETe KommykatuBHbIe:
Tpe/ICTABICHHIT 0 JloroBapuBaroTcs 0 COBMECTHOM
JIEATETBHOCTH MO PYKOBOJICTBOM
CTPOCHHUHU aTOMOB
YUHUTETS
3JIEMEHTOB. 3HAUEHHE
[Tepnoanueckoro
3aKOHa
59. | Bunasl xXuMuyeckux Bubl XUMUYECKUX CBS3€H M THUIIBI Hayuamcs: 06061mathb PeryasTuBHbIe:
CBSI3eH M THIIBI KPHCTALTHYECKHX PELIETOK. HHPOPMALIUIO TI0 TEME B BHJE PaEJ'II/IanOT croco0 ¥ pe3ynbTaT
B3auMoCBs3b CTPOSHUS ¥ CBOHCTB Ta0JINIIBI, BHITIOMHSTH TECTOBYIO | TEHCTBUS
KPHUCTATININYCCKUX
BEIIIECTB paboty IMo3HaBaTe/ibHBIE:
PEHICTOK. BiajieroT 00IMM NPHEMOM PEIeHHUs
Bzaumocss3b 3aj1a4
CTpOEHUS U KommykaTuBHbI€:

KoHTponupyoT 1eicTBuUs napHeEpa




CBOMWCTB BEIIECTB

60. KJIaCCI/I(bI/IKaHI/I}I Knaccudukarus XUMHIECKUX Hayuamcs: 0600marp PeryasituBHbIC:
XMMHYECKHX PEaKIIHii peakuuii Mo pa3IMYHBIM MIPU3HAKAM HHPOPMALIUIO TI0 TEME B BHJIC PazmiuaroT crocod u pe3ynabTar
(YUCIIO ¥ COCTAB PearupyroNIuX U CXEM, BBHITIOJHAThH TECTOBBIC JIeHCTBUS
110 pa3JINYHbIM .
00pa3yIoNMXCsl BEMICCTB; HAINIHE 3a/laHus Ilo3naBarTenbHbIE:
HIpU3HAKaM. rpaHuIb pasaena §as; BiiajieroT 00IMM PHEMOM PEIEHHUS
Ter1oBoH 3¢ dexT; n3MeHeHune 3a1au
CTENEHEN OKUCIIEHHSI aTOMOB; KommykatuBHbIe:
HCTIOJIB30BaHUE KAaTaIN3aTopPa; JloroBapHuBarOTCs O COBMECTHOM
HaTpaBJICHUE IPOTEKAHIS). JIESITETTFHOCTH O] PYKOBOJICTBOM
YauTeINs
61. | Ckopocthb CKOpOCTh XMMHUYECKUX PEAKLIUNA U Hayuamcsa: o6obmarte PeryasTuBHbIe: NmeroT nenoctHoE
XUMHYECKUX PeaKLHil (akTOpHI, BIUIONINE HA HEe HHPOPMALIHIO TI0 TEME B BHIE Pa%J'II/I‘IaIOT croco0 ¥ pe3ynbTaT MHPOBO33pCHUE,
CXEM, BBITIOTHATH TECTOBYIO nefcTBUs COOTBETCTBYIOIICE
pabory Ilo3HaBaTeabHbIE: COBPEMEHHOMY
BrageroT o0muM npueMoM petieHusl | YpOBHIO Pa3BUTHS
3aga4 HayKH
KommykaTtuBHbIE:
KonTponupyroT neicTBust naptHepa
62. K_]'[aCCI/I(bI/IKaHI/I;[ IIpocTeie U cnoKHBIE BELLIECTBA. Hayuamcsa: o600marhb IIposBastoT
HEOPraHUYECKHX MeTanisl 1 HEMETaJUTBl , COCTaB, HH(POPMALIUIO TI0 TEME B BHJC JIOOPOIKENATEIILHOCTh
—— KIaccu(UKaIus CXEM, BBITIOTHATH TECTOBYIO ,OT3BIBUUBOCTH, KaK
m paboty TTOHUMaHHE IYBCTB
JIpYTUXJIIoAeH u
63. | CaoiicTBa OO0ure XUMUYECKUe CBOMCTBA Hayuamca: o6o6mate PeryasTuBHbIe: COTepeKUBAHUE UM
HEOPTraHHYEeCKHX OKCHJIOB U THJIPOKCHJIOB (OCHOBaHMM, | MH()OPMAIIHMIO IO TEME B BHIIE Pa?:JII/I‘IaIOT Croco0 u pe3yabTaT
KHCJIOT, aM(pOTEPHBIX THAPOKCUIOB), | CXEM, BHIIIOIHATH TECTOBYIO nefcTBUs
BCIICCTB
cosiu B cBete TO/I pabory I[Ho3naBatenbHbIe:
Brnanerot o0 mpueMoM penieHus
3amad
KommykatuBHbIe:
KoHTpoampyroT nelcTBrs MapTHepa
64. | T egeTHYecKue I'enetuyeckue psaapl MeTaua, Hayuamcsa: o6obmate PerynsituBHble:
DSLIBI METAILIA, HEMeTaJlJla U MEPEXOTHOTO MeTajlia “H(POPMAIIMIO TT0 TeME B BUJIE Paimzma}oT Croco0 u pe3yabTaT
CXEM, BBITIOJHATH TECTOBYIO JEHCTBUS
HEMETaJIa 1
paboty Ilo3HaBaTeabHbBIE:

MEepexXoaHOro MeTajljia

BrageroT o0mmM mprueMoM pereHus
3a7a4
KomMyKkaTHBHbBIE:

KoHTponupyrot nelcTBus mapTHepa




65.

Tpenunr-
TECTUPOBAHUE 110
Bapuantam 1A

TpeHuHT-TeCTUPOBAHUE TI0
BapuaHTaMm ['IA npouuisIx geT u
JIEMOBEPCUH

PerynsiTuBHbBIE:

PasmigaroT criocod u pe3ynpTar
IEUCTBHUS

Ilo3naBaTeabHbIE:

Bripaxarot
aJIeKBaTHOE
MTOHWMaHHEe TPUIHH
ycIiexa u Heycrexa

HPONVIBIX JICT U BrageroT o0IIMM IIPUEMOM PENICHAs | yIeOHOM
ACMOBCPCHHU 3aja4 NESATEIBbHOCTH
KommykaTuBHbIE:
KoHTpoaupyroT aelcTBUs NapTHepa
60. KonTtposabnasn TecTupoBaHue 10 BapuaHTam Haywamcs: npuMeHaTH PerynsTuBHBIE: OCYLIECTBIISIIOT
pa6ora Ned I'MA nemoBepcun H((l))ﬂyquHLIe 3HaHUS U MOILIAroBBIl U UTOTOBBIN KOHTPOJIb
c(hOpMHUpPOBAHHBIE YMEHUS IS IO pe3ynbTaTy
Pemenne I'MA penieHus yueOHbIX 3a/1a4 Ilo3naBaTenbHbIC:
CTPOSIT PeYEBOE BBICKA3bIBAHNE B
YCTHOH M MHCEMEHHOH popme
KommykaTtuBHbIe:
DopMyIHPYIOT COOCTBEHHOE MHEHHE
U TIO3ULUIO
67 | Pesepn

68




Y4yeOHO-TeMaTH4YeCKoOe IVIAaHNPOBaHue 1Mo XxumuM B 10 Ki1acce

Tema ypoka Kon- | Twum ypoka DNIeMEHThI TpeboBaHus K YPOBHIO MMOATOTOBKH 00y4aromierocs (
BO coJiepKaHus pe3yIbTar)
4acoB
3 4 5 6 7
BBEJIEHUME (1 yac)
ITpeaMeT OpraHu4ecKol XUMUHU ‘ 1 ‘ ‘

TEMA 1. TEOPUSI CTPOEHMSI OPTAHUYECKHWX COEJIVWHEHUM (2 uaca)

Teopust XUMHUYECKOTO CTPOCHUS 1 Kom6unupo- | Teopus ctpoeHus 3HATB TEOPHIO CTPOEHMSI OPraHUYECKUX COECTMHEHU;
OpPraHMYECKUX BEILECTB BaHHBIN OpPraHUYECKUX MIOHSTHS: BAJIGHTHOCTD, YIJIEPOJHBIA CKEIIET
COCIUHCHUM.
YriepoaHslii CKeIeT
OO0pa3oBaHus CBA3M B OpraHudeckux | 1 Komb6unupo- | ®opmbl 3HaTh oOpa3oBaHME CBSI3U B OPIraHUYECKUX BEILECTBAX
BELIECTBAX BaHHBIN IEKTPOHHBIX

00J1aKOB, THIIBI
MIePEKPHIBAHUS, TUITBI
CBSI3H TIO CTIOCO0Y
TIepeKphIBaHUS

TEMA 2. YIVIEBOAOPO/JbI U UX ITPUPOAHBIE HCTOYHUKHU (15 vacoB)

I'omonornueckuii ps 1 CTpoeHue 1 Kom6unupo- | Ankanbl. Panukanel. | 3HaTh Ba)kKHEWIINE XUMUYECKHE_MOHSITHUS: «YTJIEPOIHBIN
AJIKaHOB BAaHHBIN I'oMOOrNYeCKHii psll | CKEIET», «TOMOJIOTHSI»
3auer Ne 1. Homenknatypa 1 Ypok 3HaTh_Ha3BaHMS aJKAHOB U PAJUKAIIOB
QJIKaHOB U paJIuKaJIOB KOHTPOJIA
N3omepust ankaHoB 1 Ypok- Homenkiarypa YmMerhb _Ha3bpIBaTh BEIIECTBA 10 MEXAYHAPOIHON
YIPA)KHEHUE | OPraHUYECKUX HOMEHKJIaType; M1CcaTh CTPYKTYpHBIE (POPMYIIBI H30MEPOB
COETMHEHU.
N3omepus
Haxoxnenue MonexynsipHou 1 Ypok- Maccosas 1o YMeThb  HaxoIUTh MOJIEKYJSIPHYIO (JOPMYITY BELIECTBA MO
¢dbopMyIIbl BelecTBa O MAaCCOBBIM YOPAKHEHHUE | DJIIEMEHTA. M3BECTHBIM MAacCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTEJILHON




J0JISIM 3JIEMCHTOB

OTHOCHUTEIBHBIE
IUIOTHOCTH BEILECTBA
10 BOJIOPOTY,

IJIOTHOCTH IIapOB BEIIECTBA 10 BOJOPOY MU 110 BO3AYXY

BO3IYXY
XHUMHUYECKUE CBOMCTBA AJIKAHOB, UX Komb6unupo- | Peakiun YmMerb nucaTth ypaBHEHHUs
IIOJIy4YEHUE U IPUMEHEHUE BaHHBIN 3aMEIIEHUSA,PA3JIOKE | 3aMEILCHUS, PA3II0KCHUS, 0KACICHUS
Hus,okucienus. llony | 3HaTh cOcOOBI NOMYYECHUS U IPUMEHEHHS aJIKaHOB
YECHHE aJTKaHOB,UX
IIPUMEHEHHE
Haxoxnenue MoJiekysipHOi KomOunupo- YMeTh_HaXOAWTh MOJICKYJSIPHYIO ()OPMYITY BEIIECTBA IO
(bopMyIIbl BelecTBa O NPOAYKTaM BaHHBIN U3BECTHOM Macce MM U3BECTHOMY 00beMY IIPOAYKTOB
Cropanus CropaHus
3aver Ne 2. «AnkaHbl» Ypok
KOHTPOJIA
3HAHUH,
YMEHUH,
HAaBBIKOB
AJKEHBI Komb6unupo- | Ankensl. Ux YMeTh Ha3bIBATh BEIIECTBA 10 «TPUBUAIBHOW» U
BAaHHBIN CTPOEHHE. MEXIYHAPOAHOU HOMEHKIIATYPE; XapaKTePH30BATh CTPOCHHUE
Homenkiarypa. 3HaTBL BUJBI U30MEPUH ; XUMUUYECKHE CBOMCTBA OCHOBHBIX
N3omepus KJIACCOB COCAVHEHUN
.XUMHYECKHE
CBOMCTBA
Anxanuensl. HarypanbHelii n Kom6unupo- | JJuBunun. YMerhb onpenensaT NPUHAIIEKHOCTh BEIIECTBA K
CUHTETUYECKUN Kay4dyKU BAaHHBIN IHonumepusanus OIIPEIETICHHOMY KJIacCy
3HaTh BeniecTBa M MaTEPHAIIbI - KAy4yKH
Anxunbl. CTpoeHHEe, HOMEHKJIATypa, KomOunupo- | AJKUHBIL. 3HaThL BeIlIECTBO alleTUIIEH
WU30MEpUs U XMMUYECKHE CBOMCTBA BAHHBIN Homenkiarypa. YmMerh_omnpeaessiTb IPUHAIIEKHOCTh BEIIECTBA K
CrpykrypHas OIIPEIETICHHOMY KJIACCY OPraHUYECKUX COCIUHECHMUI;
N30MepHs. 00BSICHATH 3aBUCUMOCTb CBOMCTB BELIECTBA OT €TO COCTABA U
XHUMUYECKUE CTPOEHUS.




CBOMCTBA

3aver Ne 3 «HenpenenbHble 1 Ypok
YIJIEBOIOPOAbI» KOHTPOJIS
3HAHHUM,
YMEHUH,
HAaBBIKOB
benson 1 Kom6unupo- | Apensl. Xummnueckue | _3HATh BaxkHeiIIne BeliecTBa — O€H30I
BAaHHBIN CBOMCTBA OCHOBHBIX YMeTb XapakTepu30BaTh CTPOCHUE U CBOMCTBA U3YYCHHBIX
KJIACCOB COEJMHEHUH; 001e XUMUYECKHE CBOMCTBA; OOBICHATh
OpPraHUYECKUX 3aBHCHMOCTb CBOWMCTB BEILIECTBA OT €r0 COCTaBa U CTPOCHHUS
COCTUHEHUN
B3anMocBsI3b NpeAeIbHbIX, 1 Ypok- YmMerb nucaTh HENOYKH NPEBPALCHUN
HENPEENbHBIX U apPOMaTHYECKUX yIpaXHEHHUE
YTJIEBOJOPOOB
Konrpoabnas padora Ne 1. 1 Ypok
«YT1IeBoa0opOaAB» KOHTPOJIA
3HAHUH,
YMEHUU U
HAaBBIKOB
Hedt1p 1 HEdTEnpOAYKTHI 1 Kom6unupos | Hedb. 3HAaTBL _ NpPOAYKTHI epepaboTKu HedTH
AHHBIN HedrenpoaykTsr.
Kpekunr vedru.
JleToHaITMOHHAs

CTOUKOCTH OEH3MHOB

TEMA 3. KHCJIOPOACOJAEPXKAIIME COEAUHEHUSA U X TPUPOJHBIE HCTOYHUKM (7 yacos )

Cruptsl

1

KomO6unmpo-
BaHHBIN

Cruptsl. 'uapokcnnbHas
rpynna Kak
(GbyHKIIMOHAIbHASL.
Homenxkiarypa.
[Ipenenbuble
MHOT0aTOMHBIE
CIUPTHI

3HaTh MoHATHE «(PYHKIHOHATIBHAS IPYIIa.
YMeTh_XapakTepHu30BaTh CTPOECHUE U3YUYEHHBIX OPTaHUYECKUX
COEJIMHEHU; ONPENEIATh IPUHAJIEKHOCTD BEIIECTB K
Pa3IMYHBIM KJIaccaM OPraHMYECKUX COEAMHEHUI; BBITIOTHATh
AKCIIEPUMEHT 110 PACIO3HABAHUIO BAXKHEUIINX OPraHM4YEeCKUX
BEIIIECTB




®denou KomOunupo- | @enon. Xumudyeckne | YMeTb XapaKTE€pU30BaTh CTPOCHHE U CBOMCTBA M3YUEHHBIX
BaHHBIN CBOWCTBA OCHOBHBIX | OPraHUYECKHX COEAMHEHH; OOBSICHITh 3aBUCUMOCTb CBOIMCTB
KJIaCCOB BEILECTB OT UX COCTaBa U CTPOCHMUS
OpPraHUYECKUX
COCIMHEHU I
Anpaerunsl KomOunupoB | Anbaerumpl. 3HaTh noHATHE «(YHKIIMOHAIBHAS TPYIIIIAY.
AHHBIN Knaccudukanus u YmMerb XapakTepu3oBaTh CTPOCHUE U CBOMCTBA U3YYECHHBIX
HOMEHKJIATypa OpPraHUYECKUX COCIMHEHUN; OOBSICHATh 3aBUCUMOCTb CBOMCTB
OpPraHUYECKUX BEILECTB OT UX COCTaBa U CTPOCHMUSI; ONPEIEIIATh
COCUHECHUIA. IIPUHAJICKHOCTD BEILIECTB K PA3JIMYHBIM KJIaccaM
XHAMHYECKUE OPraHNYEeCKHUX COECIMHEHMM; BBIIIOJIHATh XUMUYECKHAN
CBOMCTBA OCHOBHBIX | OKCIIEPUMEHT I10 PACIIO3HABAaHUIO BAXKHEUIINX OPraHU4eCKUX
KJIaCCOB COCIMHEHUH; HAa3bIBATh U3yYEHHBIE BELIECTBA 10
OpPraHUYECKUX «TPUBUAIBHON» U MEXIyHAPOJIHON HOMEHKIIAType
COEIMHEHU N
KapOoHOBbIE KHCTOTHI Kom6unnpoB | OTHOOCHOBHBIE 3HaTh BermiecTBa 6 yKCycHasi KUCIIOTa
AQHHBIN KapOOHOBBIE YMeTb Ha3bpIBaTh U3Y4YCHHBIE BEIIECTBA 110 «TPUBHAIILHOW» U
KHUCJIOTBI. MEXIYHAPOJAHOW HOMEHKIIATYpPE; XapaKTepru30BaTh CTPOCHUE U
Knaccudpukanus n CBOICTBa U3yYEHHBIX OPraHUYECKUX COETUHEHUHN; OOBICHATh
HOMEHKJIaTypa 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS
OpraHUYECKHUX
COCIMHECHUM.
XHUMHYECKHE
CBOMCTBA KJIaCCOB
OpraHUYECKHUX
COCIMHEHU N
Crnoxuble 3¢ups! . XKupsl. Mbuia KomOunmnpos | CrnoxHble 3¢upsl 1 YmMerb XapakTepu3oBaThb XUMHUECKHE CBOMCTBA U3YYEHHBIX
AHHBIN YKUPBI KJIACCOB OPTaHWYECKHUX COECTMHEHMI; ONPENEIISITh
IIPUHAJIEKHOCTD BELIECTB K Pa3JIMYHbIM Kjlaccam
OPraHUYECKUX COCTUHEHUIN
3HaThL BeliecTBa: XKUPHI, MbLIA
VYrieBobl. Kom6unupoB | YrieBogsi. 3HaTh BeniecTna: III0K03a, caxapo3a, KpaxMall, KJeT4aTKa
AQHHBIN Knaccudukanus YMerh onpenenars NPUHAUIEKHOCTh BEIECTBA K PA3JIMYHbIM




OpTraHU4YCCKUX KJ1acCaM OpraHU4YCCKUX COGHHHCHHﬁ; BBITIOJIHATD SKCIICPUMCHT

COETMHEHUIA. 10 Pacro3HaBaHUIO OPTaHUYECKUX COEIMHEHUH; OOBICHITh
XUMHUECKHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS
CBOMCTBAa OCHOBHBIX
KJIACCOB
OpPraHUYECKUX
BELIECTB
KonTpoasnas padora Ne 2. 1 Kontpoib
Kucnopoaconep:xarue 3HAHU,
OpraHMYEeCKUEe COCTUHEHUS YMEHHUIH,
HAaBBIKOB

TEMA 4. A3OTCOJIEPXKAIIIME COEJJMHEHUS U UX HAXOXKJIEHUE B )KUBOM NMPUPO/IE (4 uaca)

[TonsiTe 06 aMMHAX. AHWINH KaK 1 KomOunupo- AMUHBI. YMeTb Ha3bpIBaTh U3Y4YCHHBIE BEIIECTBA 110 «TPUBHAIILHOW» U
OpraHNYeCKOe OCHOBAHUE BAaHHBIN XHAMHYECKUE MEXIYHAPOJAHOW HOMEHKIIATYpPE; XapaKTepru30BaTh CTPOCHUE U
CBOMCTBAa OCHOBHBIX | CBOMCTBA M3yYEHHBIX OPIraHUYECKUX COCAVHEHUN; ONPEAEIIATh
KJIaCCOB IIPUHAUIEKHOCTh BELIECTB K Pa3JIMYHBIM Kjlaccam
OpraHUYEeCKUX OpraHUYEeCKUX COCIUHEHUU
COCIUHECHUM.
Knaccudukanus n
HOMEHKJIaTypa
OpraHUYEeCKUX
COCIMHCHHUHA
AMMHOKHUCIOTHI. benkun. 1 Komb6unupo- AMWMHOKHCIIOTHI. YMerhb XapakTepu3oBaTh CTPOCHUE U CBOMCTBA U3YYEHHBIX
BAaHHBIN benku OpraHUYEeCKHUX COCAUHEHMM; ONPEIATh IIPUHAIIIEKHOCTD
BEIIIECTB K Pa3JIMYHBIM KJIACCAM OPraHWYECKUX COCTMHEHUN
HyxnenHoBbIE KUCTIOTBI 1 Kombunupo- Hyxnennossie YMerb XapakTepu3oBaTh CTPOCHUE U CBOMCTBA U3YYCHHBIX
BAHHBIN KHUCJIOTBI OpPraHNYECKHUX COEIMHEHMI; ONPEUISTh IPUHAIIEKHOCTD
BEILECTB K Pa3JIMYHBIM KJIACCaM OPraHUYECKUX COCIUHEHUN
IIpakTHyeckas: padora Ne 1. 1 [IpakTukym YMerhb_onpenenars NpUHAJIEKHOCTh BEIECTB K Pa3JIMYHBIM
WnenTudukanis opraHndeckux KJIaCCaM OPraHUYECKUX COCAVMHEHUN; BBIIIOJIHATh XUMUUECKUI
COEIMHEHU I SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAXKHEUIINX OPraHUYECKUX




BCIICCTB, UCIIOJIL30BAaTh HpHOGpCTeHHBIe 3HAaHUA U YMCHU A
0e30MmacHOro oOpaIeHus ¢ TOPIOYNMHE BEIIECTBAMH,
1ab0opaTOPHBIM 000PyI0BAaHUEM

TEMA 5. BUOJIOTTHYECKU AKTUBHBIE OP'TAHUYECKHUE COEAUHEHMUMA (1 4ac)

®epMeHTbl. BuTaMuUHBI. 1 KomOunupona 3HATh BEIIECTBA: TOPMOHBI, (DEPMEHTHI, BATAMUHEI, IEKAPCTBA
I'opMmonsl. JIekapcTBa HHBIN
TEMA 6. MCKYCTBEHHBIE U CUHTETUYECKHUE ITIOJIMMEPBI ( 4 yaca )
HckyccTBeHHBIE TOIMMEDPBI 1 Komb6unupo- [Tonmumepsr: 3HaTh BaXKHEIINE UCKYCCTBEHHbBIE BOJIOKHA, I1JIACTMACChI
BAaHHBIN IJIACTMACCHI,
BOJIOKHA
CuHTEeTHYECKHUE TTOJIUMEPBI 1 Kom6unupo- [Honumepst : 3HaTh BaKHEHIINE CUHTETUYECKUE COJIOKHA, KayUyKH,
BaHHBIHN J1aCTMAacCCHhl, MJ1aCTMAacCChl
BOJIOKHA, KAYUyKH
IpakTuyeckasi padora Ne 2, 1 MPaKTUKYM YMeTh_onpenensatb NpUHAAJICKHOCTh BEIIECTB K Pa3JIMYHBIM
PacnioznaBanue miactmacce u KJIacCaM OPraHUYEeCKUX COECINHEHUH; BBIOIHATh XUMUYECKHUM
BOJIOKOH HKCIIEPUMEHT MO0 PACIO3HABAHUIO BaKHEHIIINX OPraHUYECKUX
BEIIIECTB; MCII0JIb30BaTh MPHUOOPETEHHBIEC 3HAHUS U YMEHHUS
0e30macHOro OOpaIIeHHs C TOPIOYMMH BEIIECTBAMU,
1a00paTOpHBIM 000pYyI0BaHUEM
AHanu3s pe3ynbTaToB 00yueHHs. 1 Koppekuus
TlogBenenue nToros 3HaHUHI
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