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IIVTAHUPYEMBIE PE3YJIBTATBI U3YYEHUA XUMHUHN
JIn4HOCTHBIE pe3y/IbTaThl
1. I'pasknaHCcKOro BOCHUTAHUA 1) MpeACcTaBIeHUS O COLMAIBHBIX HOPMaxX U MpaBUiIaX MEXJINYHOCTHBIX
OTHOILIECHHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO M0JIE3HOM, ydeOHO-
MCCIIEI0BATEIBCKON, TBOPUECKON U IPYTUX BHJIAX ACATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOH JI€TEIbHOCTH NPH BBITIOJIHEHUH YYE€OHbIX, IO3HABATENIbHBIX 3a/1a4, BBIIIOJHEHUH XUMUYECKUX
9KCIIEPUMEHTOB, CO3/1aHUHU YUEOHBIX ITPOEKTOB, CTPEMIJIEHHS K B3aUMOIIOHMMAaHHIO ¥ B3aUMOIIOMOLIH B
nporecce 3Toi yueOHOM AesITeIbHOCTH; FTOTOBHOCTH OLIEHUBATh CBOE MTOBEJICHUE U MIOCTYIIKM CBOUX
TOBApHUILEH C TO3ULMK HPAaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

2.11aTpHOTHYECKOT0 BOCIUTAHUSA 2) IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECCKOMY M HAYYHOMY HACJICUIO, TOHUMAaHUS 3HAYCHHS] XUMUYECKON HAYKH B JKU3HH COBPEMEHHOTO
o01miecTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHOM MH(MOpMAIIUEH O MePEeIOBBIX JOCTHKCHUSX U OTKPBITHUSIX
MHPOBOKM M OTEYECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U
00I11eCTBa;

3. IVXOBHO — HPABCTBEHHOI'0 BocnuTanus. 3) Pazsuroe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTD B
pelIeHIH MOPAJIBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hopMUpOBaHE HPABCTBEHHBIX YYBCTB H
HPABCTBEHHOT'O MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IMOCTYIKaM
(cr1ocoOHOCTH K HPAaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHIO; BEPOTEPIIUMOCTD, YBAXKUTEIbHOE OTHOLIEHHE K
PEJIUTUO3HBIM UYBCTBaM, B3IJIsIaM JIFOAEH UM UX OTCYTCTBHIO; 3HAHHUE OCHOBHBIX HOPM MOpaJH,
HPABCTBEHHBIX, TyXOBHBIX HJICATIOB, XPAaHUMBIX B KYJIbTYPHBIX TPAIUIHIX HapoaoB Poccuu, roTOBHOCT Ha
UX OCHOBE K CO3HATEIbHOMY CAMOOTPAHUYEHUIO B ITOCTYNKAX, TOBEACHUH, PACTOUNTEIHLHOM
MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBAaX CBETCKOM STUKHU, KYJIbTYPHI
TPaJMLIMOHHBIX PEJIUTUI, UX POJIU B Pa3BUTUH KYJIbTYphl U UCTOpUH Poccuu u yenoBedyecTna, B
CTaHOBJICHUH TPAXKJAHCKOTO OOIECTBA U POCCUMCKOM rOCy1apCTBEHHOCTH; TOHUMAaHUE 3HAYCHHUSI
HPaBCTBEHHOCTH, BEPHI U PEJIUTUM B KU3HU Y€TIOBEKa, ceMbU U 0011ecTBa). ChOpMHUPOBAaHHOCTH
OTBETCTBEHHOT'O OTHOIICHUS K YUYEHHIO; YBAXKUTEIHHOTO OTHOIICHHSI K TPY/y, HATMYHUE OIbITAa YyU4acTus B
COLIMAJIbHO 3HAaYUMOM Tpyze. Oco3HaHuE 3HaYEHMsI CEMbU B KU3HU YEJIOBEKA U 00ILIeCTBA, IPUHATUE
LEHHOCTU CEMEIHOMN KU3HU, YBAKHUTEIHbHOE U 3a00TIMBOE OTHOLICHHE K YIEHAM CBOCH CEMBHU.

4. IcTreTyeckoro BocnuTaHus 4) '0TOBHOCTh U CIOCOOHOCTH 00YYarOIIMXCSl K CAMOPA3BUTHIO U
camM000pa30BaHHUIO Ha OCHOBE MOTHBALIMU K OOYUYEHHUIO U MIO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTH K
OCO3HAaHHOMY BbIOOpPY U MOCTPOECHUIO JAajbHENIIEeN HHANBUYaIbHON TpaeKTOpuu 00pa3oBaHUs Ha Oa3e
OPUEHTUPOBKU B MHpe npodeccrii u MpoecCHOHANbHBIX MPEANOYTEHHH, C yUeTOM YCTOWYHMBBIX
MI03HABATEJIbHBIX HHTEPECOB.

ChopMupoBaHHOCTH LIEITOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 0OLLIECTBEHHON MPAKTUKHU, YIUTHIBAIOILIETO COLUATBHOE, KYJIbTYPHOE, 3bIKOBOE, TyXOBHOE
MHOTr00o0pa3ue COBpEMEHHOTO MUpa.

Oco3HaHHOE, YBaXUTEIBbHOE U JOOPOXKEIaTeIbHOE OTHOILIEHUE K JPYTOMY YEJIOBEKY, €T0 MHEHUIO,
MHUPOBO33PEHUIO, KYIbTYPE, SI3bIKY, BEpE, IPakJaHCKON MO3UIIMHU. ['0TOBHOCTE M CITOCOOHOCTDH BECTH
JMAJIOT C APYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aMMOMNOHHUMAaHUS (MIeHTUUKALKS ceOsl KakK
MOJTHOIIPABHOTO CyOBbEeKTa OOIIEHUs, TOTOBHOCTh K KOHCTPYHPOBaHUIO 00pa3a nmapTHepa Mo AUajory,
TOTOBHOCTh K KOHCTPYHMPOBaHHUIO 00pa3a AOMYCTUMBIX CIIOCOOOB JIMaora, FOTOBHOCTh K KOHCTPYHUPOBAaHUIO
mpoliecca IManora Ha OCHOBE 00X HHTEPECOB, MPOLEAYP, TOTOBHOCTh M CIIOCOOHOCTD K BEACHUIO
TIEPETOBOPOB).

5. @U3NYecKOro BOCHUTAHNS, GOPMUPOBAHUS KYIbTYPbI 310POBbS U IMOLNOHAJILHOIO
0J1aronoJy4us 5) 0OCO3HaHUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOUIEHUSI K CBOEMY 3/10POBBIO,
YCTAHOBKH Ha 370POBBINA 00pa3 »KU3HU, OCO3HAHUS MTOCTEICTBUI U HENPUATHS BPEIHBIX MPUBBIYEK
(yrmoTpeOneHus aaKkoroisi, HAPKOTUKOB, KypeHUsI), HEOOXOIUMOCTH COOJTIOICHUSI TIPABHIIT 0€30MACHOCTH TPH
oOpallleHuU C XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

6. TpyaoBoro BocnuTaHus 6) MHTEpeca K MPaKTUIECKOMY M3yYeHHUIO Tpodeccuil U Tpyaa pa3iuyHOro
pona, yBaXEHUE K TPYy U pe3ybTaTaM TPYIOBOH ACATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS
MpeIMETHBIX 3HAaHUH 110 XUMUH, OCO3HAHHOTO BHIOOpa MHIMBUyaIbHOU TPAEKTOPHUH MPOIOJIKEHUS
00pa3zoBaHMs ¢ y4ETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH; ycrenHoi npodeccuoHanbHOM AesITeIbHOCTH U pa3BUTHS HEOOXOJUMbIX YMEHHIA;
TOTOBHOCTD a/IalITUPOBATHCS B MPO(PECCHOHATBHOM cpe/ie;




7. IKOJOrMYeCKOr0 BOCHIUTAHMSA 7) SKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOIICHUS K PUPO/IE KaK
HCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHNUS, IOHMMAHUs [IECHHOCTH 3/I0POBOT0 U GE€30I1aCHOTO
o0pa3a ’K13HHU, OTBETCTBEHHOT'0 OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHMS LIEHHOCTH COOJIIOICHHSI ITPAaBUII 0€30MaCHOr0 MOBEACHMSI ITPU PabOoTe C BELIECTBAMHU, a TAKXKE B
CUTYalUsX, YTPOKAIOUIUX 3JOPOBBIO U JKU3HU JIIOJIEH; CIIOCOOHOCTH MPUMEHSTh 3HAHUS, OJydaeMble IPU
U3Y4YEHUH XUMUH, Ul PEIIEHUS 3a]a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENOH, IOBBIIICHUS
YPOBHSI 9KOJIOTUYECKOH KYJIBTYpPbI, 0CO3HAHHS ITI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U myTel
UX PELICHUs TOCPEICTBOM METOI0OB XUMHUH; HKOJIOTHYECKOTO MBIIUIEHHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAJILHOM ITPAKTHUKE.

8.IleHHOCTH HAYYHOI'0 O3HAHUSA §) MUPOBO33PEHUYECKHUX IIPEICTABICHUN O BEIIECTBE U XUMUYECKOM
pEaKIMH, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABIISIOIIUX OCHOBY JJIs
IIOHMMAaHHUS CYIIHOCTH HayYHOUW KapTUHBI MUpPa; MPEACTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA ¢ IPUPOIHOM Cpesloif, O POIM XMMHUU B TO3HAHUU ITUX
3aKOHOMEPHOCTEM; 4) M03HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MIOJyYEHUE HOBBIX 3HAHUN 110 XUMUH,
HEO0XOAUMBIX JUIsl 00BSICHEHUS HAOII01aeMbIX IIPOLIECCOB U SIBJICHUH; 5) MO3HABATEIbHOM,
MH(POPMALIMOHHOMN U YUTATEIBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIBHOM paboThI ¢
y4eOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYpPOil, JOCTYIHBIMU TEXHUUECKUMH CPEJICTBAMU
MH(GOPMAIMOHHBIX TEXHOJIOTHUH; 6) HHTEpeca K 00YUYECHHUIO U MMO3HAHMIO, JTF0003HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHNUIO, MPOEKTHOM U HCCIE0BATENbCKOMN 1€ TEIbHOCTH, K OCOZHAHHOMY
BbIOOpY HANPaBICHHOCTU U YPOBHsI 00yUeHUs B lalbHEHIIIEM.

MertanpeamMeTHble pe3yJbTaThl:

PerynsiTuBHbIe yHUBepCcaJIbHbIC y4eOHbIE 1eiiCTBUS
1. YMeHne caMoCTOSITeTIbHO ONPENENIATh eI 00yueHHs, CTaBUTh U ()OPMYIIMPOBATH HOBBIE 3a71auu B yueOe
Y MI03HABATEJIbHOW JeATENbHOCTH, Pa3BUBATh MOTHUBbI U HHTEPECHI CBOEH MO3HABATEIbHON JEATEIBHOCTH.
OOy4Jarommiicss CMOXKET:

— aHaJM3UPOBATH CYILIECTBYIOIINE U MIIAHUPOBATH OYAyIIe 00pa3oBaTeIbHbIC PEe3yIbTAThI;

— UACHTU(UIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONPEIENIATH TIABHYIO PoOIeMy;

— BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMbI, JOPMYIUPOBATH TUIIOTE3bI, TPEIBOCXUIIATH KOHEUHBIN
pe3yJbTarT;

— CTaBMTH LIEJIb JACATEIBHOCTH HAa OCHOBE ONPEEICHHOMN MPOOIEMBI U CYIIECTBYIOLINX BO3MOXHOCTEH;

— (popmynrpoBaTh y4eOHbIE 331a4 KaK LIaru JOCTHUKEHUSI TOCTABICHHOM L€ 1eSITEbHOCTH;

— 000CHOBBIBATH I1EJIEBBIC OPUEHTHUPHI U TPHOPHUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBast © 000CHOBBIBAs
JIOTUYECKYIO MOCIIEJ0BATENbHOCTD 1IaTr0B.

2. YMeHHe caMOCTOSITENIbHO TUIAHUPOBATh MYTH JOCTHUKEHHUS 1IeTIei, B TOM YUCIIe albTepHATUBHBIE,
OCO3HaHHO BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIOCOOBI PEIICHUST yUeOHBIX U TTO3HABATEIIbHBIX 3a/1a4.
OOyyJaromuiicss CMOXeET:

— OTpeneNsITh He0OOX0AUMbIE ACHCTBHUS B COOTBETCTBUHU C yUeOHOM M MO3HABATEILHOM 3aa4ei u
COCTABJISITh AJITOPUTM UX BBITIOJIHEHHS;

— 000CHOBBIBAThH U OCYIIECTBIATH BEIOOp Hanbosee 3 (HhEeKTUBHBIX CIIOCOOOB pelIeHUs] Y4eOHbIX U
MO3HABATENIbHBIX 337124,

— ONpEeNeNsITh/HaX0IUTh, B TOM YHCJIE U3 MPEUI0KEHHBIX BAPUAHTOB, YCIOBHS /7Sl BBIOJIHEHUS y4eOHOI
Y MTO3HABATEJIbHOW 3a/1a4u;

— BBICTPANBATh KU3HEHHBIE [IJIaHbl HA KPATKOCPOUHOE Oyayliee (3asiBJIATh LieJIeBble OPUEHTUPBI, CTABUTD
aJIeKBaTHBIC UM 33Ja4 U TpeJiarath JeHCTBUS, YKa3biBas U 000CHOBBIBAS JIOTHUECKYIO
MOCJIEI0BATEIHHOCTD IaroB);

— BBIOMPATh U3 MPEAJIOKEHHBIX BAPUAHTOB M CAMOCTOSTENBHO UCKATh CPEACTBA/PECYPCHI AJIS pEIICHUs
3a1a49i/ TOCTHKEHUS 1EJIN;

— COCTAaBJIATH IIJIaH PEIICHUS TPOOIEMbI (BBITOIHEHUS IPOEKTA, MPOBEACHUS UCCIIEIOBAHUS);

— ONpEeNeNATh MOTEeHIMAIBHBIEC 3aTPYHEHUS MPU PEIIeHNH Y4eOHOM U Mo3HaBaTEIbHOM 3a7auu U
HaxOJUTh CPEJCTBA JJIsl UX YCTPAHEHUS;

— ONKCBIBATH CBOM OMBIT, 0pOPMIISAS €ro JAJis Nepeayu IpYTUM JIOSM B BUE TEXHOJIOTUU PELICHUS
IIPaKTUYECKUX 3a7jad ONPEAEIEHHOr0 KJlacca;

— IJIAHUPOBATh U KOPPEKTHUPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTh CBOM JICHCTBHUS C IMJIAHUPYEMBIMHU pe3yJbTaTaMu, OCYIIECTBISTh KOHTPOJIb CBOCH
NeSITeNIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3yabTaTa, ONpeeiaTh CIOCOObl ACHCTBUI B paMKax



MPEUIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHU C M3MEHSIOLIECHCS
cutyanueit. OOyJaronuncs CMOXKET:
— OIPENENSTh COBMECTHO C ME1aroroM U CBEPCTHUKAMM KPUTEPHH IIJIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU
OIICHKU CBOEH y4eOHOH JCSITEIHHOCTH,
— CHCTEMaTU3UPOBATH (B TOM YHCJIE BBIOMPATH IPUOPUTETHHIE) KPUTEPUHU IIIIAHUPYEMBIX PE3YJIBTATOB U
OLICHKH CBOEH AEATEIbHOCTH;
— OTOMpPAaTh MHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH JI€ATEIIbHOCTH, OCYIIECTBIISTh CAMOKOHTPOJIb CBOCH
JeSTeNbHOCTH B PaMKax MPeI0KEHHBIX YCIOBUH U TpEOOBaHMIA;
— OLICHUBATh CBOIO JIEATEIBHOCTh, APIYMEHTUPYSI IPUUYMHBI JOCTHXKEHUS WIM OTCYTCTBUS IIAHUPYEMOTO
pe3yJibTara;
— HAXOJUTh JIOCTaTOYHBIE CPEJICTBA [ BBIMOJIHEHUS YUeOHBIX JEHCTBUI B M3MEHSIOLICHCS CUTYalluN
W/WIIN TIpU OTCYTCTBUHU IUIAHUPYEMOT'O pE3yJIbTaTa;
— paboTas 1o CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO IE€ATEIbHOCTh HA OCHOBE aHAIM3a
M3MEHEHUH CUTYalluu JJIs OJTy4€HUs 3allJIaHMPOBAHHBIX XapaKTEPUCTUK IPOLYKTa/ pe3yibTara;

— YCTaHAaBJIMBATh CBA3b MEK/Y [10JIyYEHHBIMHU XapaKTEPUCTUKAMU IIPOAYKTA U XapaKTEPUCTUKAMU
IpoLecca JeATeNbHOCTH U 110 3aBEPILICHUN ACATEIbHOCTH IIPEIaraTh U3AMEHEHUE XapaKTEPUCTUK IIpoLecca
JUIS TTOJIYYEHUS YIYULIICHHBIX XapaKTEPUCTUK IPOAYKTA;
— CBEpATh CBOU JECUCTBUS C LEJIBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OLINOKU CAMOCTOSITEIBHO.

4. YMeHure OleHUBATh IPAaBUIIBHOCTD BBIIOJIHEHUS YI€OHOH 3a/1a4H, COOCTBEHHBIE BO3MOKHOCTH €€
pemienus. O0yJaromuiics CMOXKET:
— ONpENENATh KPUTEPUH NTPABUIIBHOCTH (KOPPEKTHOCTH) BBIIIOJHEHUS Y4eOHOI 3a1auu;
— aHAJIM3UPOBATh U 00OCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIETO MHCTPYMEHTAPHSI JUIs1 BBIITOJIHEHHS
yaeOHOM 3a/1a4W;
— cBOOOJIHO MOJIb30BaThCsl BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLIEHKH, UCXO/IS U3 LIEeIH U
HMMEIOIINXCS CPEACTB, pa3jinyas pe3yibTaT U CIIOCOObI JEHCTBUI;
— OLIEHUBATh MPOJYKT CBOEH JIEATEILHOCTH 10 3alaHHBIM H/MJIM CaMOCTOSITEIbHO OIPEeICHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEJIBIO JESATEIbHOCTH;
— 000CHOBBIBATh IOCTHXHMOCTb LI€JIM BEIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX BHYTPEHHUX
PECYPCOB U JOCTYIHBIX BHELIHUX PECYPCOB;
— (huKcHUpoBaTh U AHATTU3UPOBATH JUHAMUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3yIbTaTOB.

5. BrnaneHnue ocHOBaMU CaMOKOHTPOJISI, CAMOOLEHKH, IPUHSATHS PEILIEHUH 1 OCYIIECTBIEHNUS OCO3HAHHOTO
BbIOOpa B y4eOHOM U MMO3HABATENBHOM AesTeabHOCTH. OOyUaromunics CMOXKET:
— Ha0II01aTh U aHAJIM3UPOBATh COOCTBEHHYIO YUE€OHYIO U TO3HABATENIbHYIO JE€ATEIbHOCTD U AESITEIbHOCTh
Apyrux oOyyaroImuxcst B Mpoliecce B3auMOIIPOBEPKH;
— COOTHOCHTb peasIbHbIE U IIJIaHUPYEMbIE Pe3yIbTaThl HHAWBUyaJIbHOW 00pa30BaTEIbHOM NEATEIbHOCTH U
JIENIaTh BBIBOJIBI,
— NPUHUMATh pelIeHHE B yUeOHON CUTYalluu U HECTU 32 HETO OTBETCTBEHHOCTb;
— CaMOCTOSITEJILHO ONPEAETATh MPUUMHBI CBOETO yCIeXa UM HeyclieXa U HaXOJUTh CIOCOOBI BBIXO/1a U3
CUTYalluu HEYCIeXa;
— PETPOCHEKTHUBHO OIPEENATh, KaKhe JeHCTBUS 10 PeIIeHUI0 y4eOHO! 3aauyl UIIH TapaMeTphbl 3THX
JEHCTBUI NPUBENH K MOITYYEHUIO HMEIOLIErocsl IPOAYKTa yueOHO! NesTeIbHOCTH;
— JIeMOHCTPHPOBATh IPUEMBI PETYISLNN ICUX0()U3UOIOTHIECKUX/IMOIIMOHATIBHBIX COCTOSIHUN 151
noctuxeHus 3pdexra ycrnokoeHus (yCTpaHEHHs SMOLIMOHAIBHON HaNpsyKeHHOCTH), 3 dexTa
BOCCTaHOBJICHUS (OCIa0sIeHus MPOSIBIICHUH yToMIIeHHs ), 3P ekTa akTHBU3AIMH (TTOBBIILICHHS
MCUX0(U3HOTOTUIECKON PEAKTUBHOCTH ).

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC NelCTBUS

6. YMeHue onpenensiTh MOHATHSA, CO3/IaBaTh 0000IICHUS, yCTaHABINBATh AHAJIOTHH, KJIaCCU(PUITUPOBATH,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPHUH JUI Kiaccu(UKAIlMK, yCTaHABIMBATh IPUUNHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYXKACHHUE, YMO3aKIIIoueHUe (MHIYKTUBHOE, 1€ TyKTUBHOE,
10 QHAJIOTUH) U JIeNaTh BbIBO/ABI. OOYyJatOUINIiCS CMOXKET:
— noAdupaTh clI0Ba, COMOJYMHEHHBIE KIIFOUEBOMY CJIOBY, OIPEAEISIONINE €0 MPU3HAKU U CBOMCTBA;
— BBICTPANBATh JIOTMYECKYIO LIENOUKY, COCTOSIIYIO U3 KJIOYEBOTO CJI0BA U CONOAYNHEHHBIX EMY CIIOB;

— BBIJICJIATH OOIIMI MPU3HAK JIBYX WJINM HECKOJIBKUX MPEAMETOB UM SBJICHUN U OOBACHITH UX CXO/ICTBO;
— 00BEIUHATH MPEIMETHI U SIBJICHUS B TPYIIIBI IO ONPEIEICHHBIM IPU3HAKaM, CPABHUBATb,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;
— BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYruX sIBIECHUM;



— OTIpeNENATh 00CTOATENBCTBA, KOTOPHIE MPEIIIECTBOBAIN BOSHUKHOBEHHIO CBA3H MEX]Ty SIBJICHUSMU, U3
3TUX 00CTOSITENILCTB BBIIEIATH ONPENENAIONUE, CIOCOOHBIE ObITh IPUUMHOMN TAaHHOTO SIBJICHUS, BBISBIATh
IIPUYUHBI U CIIEJCTBUS SIBJICHU;

— CTPOMTH PACCYXkAECHUE OT OOLIUX 3aKOHOMEPHOCTEHN K YAaCTHBIM SBJICHHUSIM U OT YAaCTHBIX SIBJICHUH K

O0IIMM 3aKOHOMEPHOCTSIM;

— CTPOMTH PACCYXkIECHUE Ha OCHOBE CPABHEHUS IPEAMETOB U SIBICHUH, BBIAEISIS IPH 3TOM 00111e

IIPU3HAKY;

— U3JaraTh MOJyYEHHYIO HH(MOPMALIUIO, UHTEPIIPETUPYS €€ B KOHTEKCTE peIaeMoi 3a1a4H;

— CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYKIAIOUIYIOCs B IIPOBEPKE, MpeaIaraTb U NPUMEHSTh

CIOco0 MPOBEPKH 10CTOBEPHOCTH MH(OpMaIHH;

— BepOann30BaTh SMOIMOHAIBLHOE BIIEYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;
— OOBSCHATH SIBJICHUS, IPOLIECCHI, CBA3M U OTHOLIEHHUS, BBIABISIEMbIE B X0OJI€ [T03HABATEIbHOMN U
MCCIIEI0BATEIBCKON AEATEIBHOCTH (TIPUBOIUTH OOBSICHEHNE C M3MEHEHHEM (POPMBI IPE/ICTABICHHUS;

OOBSCHSTH, IETATU3UPYS WIH 0000111as1; OOBSICHATH C 3aJJaHHON TOYKH 3PCHHS ),

— BBISIBJIATh M HAa3bIBaTh IPUYHHBI COOBITHS, SIBJICHUS, B TOM YHCJIe BO3MOXHBIE/Han0oJiee BepOsSTHbIE
IIPUYMHBI, BO3MOKHBIE IOCIIEACTBUS 33JaHHOM TPUYMHBI, CAMOCTOATENIBHO OCYILECTBIISAS IPUUMHHO-

CJICJICTBEHHBIN aHAJIN3;

— JlenIaTh BBIBOJ] HA OCHOBE KPUTHUYECKOTO aHAJIN3a Pa3HbIX TOUEK 3pEHMs, IOATBEP)KIaTh BHIBOT
COOCTBEHHOI apryMeHTaluel UM CaMOCTOATEIBHO ITOTYyYeHHBIMH TAHHBIMH.

7. YMeHue co31aBath, IPUMEHATh U IPe0Opa30BbIBATh 3HAKH U CUMBOJIBI, MOJIEJIA M CXEMBbI JJISl peIICHUs
y4eOHBIX U MO3HABATEIbHBIX 337a4. OO0yJaroImuics CMOXKET:

— 0003HauaTh CHMBOJIOM U 3HAKOM IIPEIMET U/UIIHU SIBIEHUE; — ONPEAEIATh JOrMUECKUE CBA3U MEXIY
npeaMeTaMu W/ WIH SBJICHUSIMH, 0003HAYATh TaHHBIE JIOTHYECKUE CBSI3M C IOMOIIBIO 3HAKOB B CXEME;
— co03/1aBaTh A0CTPaKTHBIN WM pealibHbI 00pa3 mpeaMeTa 1/Uiiy sIBJICHHS;

— CTPOMTBH MOJIEIIb/CXEMY Ha OCHOBE YCJIOBHUH 3a1a4M W/WIH crioco0a ee pelieHus;

— co3JlaBaTh BepOabHbIe, BEIIECTBEHHbIE U MH(POPMALIMOHHBIE MOJIENIU C BBIJICIIEHUEM CYILIECTBEHHBIX
XapaKTePUCTHK 00BEKTA JIJIs ONIPEIETICHHS cr1oco0a peLIeH s 3a1a4i B COOTBETCTBUM C CUTYyallUel;

— 1peoOpa30BbIBaTh MOJIEINIHU C LIEIbIO BBISBICHUS OOIUX 3aKOHOB, ONPEIEIISIONINX JaHHYIO IPEIMETHYIO
00J1aCTh; — MEPEBOAUTH CIOKHYIO IO COCTaBy (MHOTOACIIEKTHYIO) HH(POPMALIUIO U3 TPAPHUECKOTO WITH
(opManTu30BaHHOTO (CUMBOJIBHOT'0) IIPEJCTABICHHS B TEKCTOBOE, 1 HA000POT;

— CTPOUTH CXEMY, aAJITOPUTM JEHCTBUS, UCTIPABIISTH UM BOCCTAaHABIMBATh HEU3BECTHBIN paHee allfOPUTM
Ha OCHOBE MMEIOLIErocs 3HaHUs 00 00BbEKTe, K KOTOPOMY IPUMEHSETCS allTOPUTM;

— CTPOUTH J0KA3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT POTUBHOI'O;

— aHaATU3UPOBATh/peIIeKCUPOBATh OMBIT Pa3pabOTKH U pealn3aluu yaieOHOro IPOeKTa, UCcCiel0BaHUs
(TeopeTnyecKkoro, SMOMPUUECKOT0) Ha OCHOBE IIPEIOKEHHON TPOOJIEMHOM CUTYyalluy, TOCTABIEHHOW LEH
W/WIN 33JJaHHBIX KPUTEPUEB OLEHKHU NMPOIYKTa/pe3ybTara.

8. CmeiciioBoe uTeHHe. OOyUYaIONTUIICS CMOXKET:
— HaXO/UTh B TeKcTe TpeOyeMyro MH(OpMAIUIO (B COOTBETCTBUU C LENISIMU CBOEH 1€ATETLHOCTH);
— OPHEHTHUPOBATHCS B COJIEP)KAHUU TEKCTa, IOHUMATh 1IEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHUPOBATh TEKCT;

— yCTaHaBJIMBaTh B3aUMOCBS3b ONUCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB;

— pPEe3IOMHUPOBATh IIIaBHYIO UJCI0 TEKCTa;

— 1peoOpa3oBbIBaTh TEKCT, «IIEPEBOAS» €r0 B APYTYIO MOJAIbHOCTh, HHTEPIPETUPOBATH TEKCT
(XyZ10’KECTBEHHBIN U HEXY0KECTBEHHBIH — y4yeOHbIN, HAYYHO-TIOMYJISPHBIN, HH(HOPMALIMOHHBIN, TEKCT
non-fiction);

— KpUTUYECKH OLIEHUBATh COJIEpKaHUE U (POpMY TEKCTa.

9. ®opMupoBaHHE U PA3BUTHE SKOJIOTUYECKOTO MBIIIICHUS, YMEHHE IPUMEHSThH €r0 B 03HABATEIbHOM,
KOMMYHHMKATHUBHOM, COLIMAJIbHON MPAKTHKE U MpodeccrnoHabHOM opreHTaunu. OOy4darouics CMOXKeT:
— OIPEJENSITh CBOE OTHOILIEHUE K IPUPOIHON CpENE;

— aHaJM3UPOBAThH BIUSHUE SKOJOTHYECKHUX (PaKTOPOB Ha cpeAy OOUTaHUS KUBBIX OPraHU3MOB;
— MPOBOJUTH MPUYNHHBIN ¥ BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMUYECKUX CUTYalui;

— MPOTHO3UPOBATh U3MEHEHUS CUTYAIlH MIPU CMEHE AeUCTBUS OJHOTrOo (pakTOpa Ha JeiCTBHE APYyroro
¢baxTopa;

— pacIpoCTpPaHATh IKOJIOTUYECKUE 3HAHUSA M YUaCTBOBATh B IPAKTHUECKHUX JI€ax IO 3alUTE OKPYKaroLEN
Cpelbl; — BbIpa)kKaTh CBOE OTHOIIEHHE K MPUPOJIE Yepe3 PUCYHKU, COUMHEHUS, MOJIENU, TPOEKTHbIE Pa0OTHI.

10. PazBuTne MOTHBAaLIMM K OBJIA/IEHUIO KYJIbTYPON aKTUBHOT'O MCIOJIb30BaHUS CIOBapel U APYrux
MMOUCKOBBIX crcTeM. OOyJaronuiics CMOXKET:

— OIpeeNsATh HE00X0AMMBIE KITIOUEBbIe TOMCKOBBIE CJIOBA U 3aIPOCHI;



— OCYUIECTBJIATH B3aUMOJECHCTBUE C AIEKTPOHHBIMU IIOUCKOBBIMU CHCTEMAaMHU, CIIOBapsMY;

— (popmMHpOBaTH MHOXKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX UCTOYHUKOB JJIs1 00BEKTUBU3ALINN
PE3yJIbTaTOB MOMCKA; — COOTHOCHUTD IIOJIyUYEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH JEATENBHOCTHIO.
KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

11. YMeHne oprann3oBeIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIIEM U
CBEPCTHHUKAMM; paboTaTh MHIMBUYaIbHO U B TPYIINE: HAXOJUTH 00Illee pelIeHHe U pa3peiaTh KOH(PIUKTHI
Ha OCHOBE COTJIaCOBaHUS MO3UIUIA 1 y4eTa HHTEPECOB; (POPMYINPOBATh, APTyMEHTHUPOBATh U OTCTaUBATh
cBoe MHeHHue. O0yJaromunics CMOXKET:

— OIPEJENISITh BO3MOXHBIE POJIM B COBMECTHOM JESITEIBHOCTH;

— UI'paTh ONPEIEICHHYIO POJb B COBMECTHOM AESATEIbHOCTH;

— MPUHUMATh [IO3ULIMI0 COOECEAHNKA, TOHUMAs MO3ULIMIO IPYroro, pa3jinyaTh B €r0 PeUd MHEHUE (TOUKY
3peHus), 10Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TUIOTE3bI, AKCHOMBI, TEOPUH;

— OTIPENIENATh CBOM JCHCTBUS U JICHCTBUS MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIN UJIH MPETIATCTBOBAIH
MPOAYKTUBHOM KOMMYHHKALINH;

— CTPOUTH IO3UTUBHBIE OTHOIIEHUS B IIpoLiecce yueOHOM U IT03HABATEIIbHOM 1€ATEIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaWBaTh CBOKO TOUKY 3PEHUs, B TUCKYCCUN YMETh BbIABUTaTh
KOHTpapryMEHTHI, Tiepedpa3supoBaTh CBOIO MBICIH (BJIaIcHHE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

— KPUTUYECKU OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C IOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— MpeAsarath albTepPHATUBHOE pPellleHNe B KOH(IUKTHON CUTYaIlUH;

— BBIIEJNIATH OOLIYI0 TOUKY 3pE€HUs B JUCKYCCUU;

— JIOTOBapUBAaThCs O MpaBUIaX U BOMpPOcax AJisi 00CYKJIEHUS B COOTBETCTBHH C MTOCTABICHHOW Mepe
Ipynnoi 3ajaveii; — opraHU30BbIBaTh yueOHOE B3aUMOJEICTBYE B rpyme (ONpeaessaTh o01ue ey,
pacnpeensaTh poju, JOrOBapUBaThCA APYT C APYTOM H T. 11.);

— YCTpaHATh B paMKax JHajiora pa3pbIBbl B KOMMYHHUKAIIWH, 00YCIIOBIICHHBIE HETOHUMaHNEM/HETIPUATHEM
CO CTOPOHBI cOOECeTHUKA 3a/1a4H, (POPMBI WIIH COIEPIKAHUS TUAIIOTA.

12. YMeHHe 0CO3HAaHHO UCII0NIb30BaTh PEUYEBbIE CPEICTBA B COOTBETCTBUH C 3a7jaueii KOMMYHUKAIIUK JUIsI
BBIPQKEHUS CBOUX YYBCTB, MBICJICH U TOTPEOHOCTEH [Isl INTAHUPOBAHUS U PETYIISILIUK CBOEH 1eATEIbHOCTH;
BJIa/ICHUE YCTHOM U MHCbMEHHOM peubl0, MOHOJOTUYECKOW KOHTEKCTHOM peubto. O0yyaromuiicss CMOXKeT:
— OMNpeNeNATh 3aJjauy KOMMYHHUKAIIMHU U B COOTBETCTBUHU C HEH OTOMpATh peyeBble CPE/ICTBA;

— OTOMpAaTh U UCIIOJIb30BATh PEUEBbIE CPEACTBA B MIPOLIECCE KOMMYHUKAIIMU C APYTUMHU JIIOIbMHU (AUAJIOT B
nape, B Majioi rpynmne u T. 1.);

— MPEACTaBIATh B YCTHOM MM MUCbMEHHOMN (popMe pa3BepHYTHIN IJIaH COOCTBEHHOU JESATEIbHOCTH;

— co0IIr0/1aTh HOPMBI ITyOIMYHOM pedH, perjiaMeHT B MOHOJIOTe U AUCKYCCUU B COOTBETCTBHHM C
KOMMYHHKaTUBHOM 3aJa4yeii;

— BbICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYKACHUE) U 3alpalllMBaTh MHEHUE MTAPTHEPA B paMKax
Jaora;

— NPUHUMATh PELICHHE B X0/1€ AUAJI0ra U COrJIaCOBBIBATH €0 C COOECETHUKOM;

— C0371aBaTh MUCbMEHHbIE «KJIUIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BAHUEM HEOOXOIUMBIX
pPEUEBBIX CPENICTB;

— HCII0JIb30BaTh BepOAJIbHBIE CPEJICTBA (CPEACTBA JJOTUUECKON CBA3H) JUISl BBIACIIEHUS! CMBICIOBBIX OJI0KOB
CBOETO BBICTYIIJICHUS;

— HCIOJIb30BaTh HeBepOaIbHbIE CPEJCTBA MU HArJISAHbIE MaTepUalbl, OArOTOBIEHHbIE/0TOOPaHHbIE
10/l PYKOBOJICTBOM YUUTEIIS;

— JlenaTh OIICHOYHBIN BBIBOJ O JOCTHUKEHHUH L€ KOMMYHHUKAIIMU HEMOCPEICTBEHHO MOCIIE 3aBEPIICHHUS
KOMMYHHKAaTHBHOT'O KOHTaKTa U 000CHOBBIBAThH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCTIOIBb30BaHMs HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (manee — MKT). O0y4arommiicss CMOXKeT:

— LIeJICHaNPaBJIeHHO UCKATh U HCIOIb30BaTh MH(POPMAIIMOHHBIE PECYPCHI, HEOOXOAUMBIE JIJIsl pEIICHUS
y4eOHBIX M MPaKTHUYECKUX 3a7a4 ¢ noMoinsto cpeacts UKT;

— BBIOMPATh, CTPOUTDH U UCIOJIB30BATh a/1EKBATHYIO HH()OPMAIIMOHHYIO MOJEIb AJIs Iepelaul CBOUX
MBICJIEH CPEACTBAMHU €CTECTBEHHBIX M (DOPMaIBbHBIX S3bIKOB B COOTBETCTBUH C YCIOBUSMH KOMMYHHUKAIINY;
— BBIJIEJIATh MHPOPMALMOHHBINA aCIEeKT 33aJauu, ONepUpOBaTh JaHHBIMU, HCIIOJIb30BAaTh MOJIENb PELLICHUS
3aJlauM; — HCII0JIb30BAaTh KOMITbIOTEPHBIE TEXHOJIOTUHU (BKJIIOUAsi BBIOOp a/IeKBaTHBIX 3a7a4e
MHCTPYMEHTAJIBHBIX IPOrPAMMHOAIIIAPATHBIX CPEJICTB U CEPBUCOB) ISl pEIICHUs! HHPOPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX y4€OHBIX 3a/1a4, B TOM UHCJI€ BHIYMCIIEHUE, HAllMCAaHUE MHCEM, COUMHEHH, TOKIIaI0B,
pedeparoB, cozaHue MPE3eHTAIUH U 1Ip.;



— UCNOJIb30BATh HH(POPMAIHIO C YUETOM 3TUYECKHUX M IPABOBBIX HOPM; — CO3[aBaTh HH(POPMAIMOHHbIE
pecypchl pa3HOTo THIA U JUIA Pa3HbIX ayJUTOPUi, cOOI0AaTh MH(MOPMAIIMOHHYIO TUTHEHY U ITPaBUIa
MH(POPMAIIMOHHOH 0€30MacHOCTH.

IIpeameTHBIE pe3y/IbTaThI:

BbINyCKHUK HAYYUTCS:

— XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHMUS: HAOIIOIEHUE, U3MEPEHNUE, IKCIICPUMEHT;

— ONHCHIBATh CBOWCTBA TBEP/BIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BHIJCISASA UX CYIIECTBEHHBIC PU3HAKY;
— PACKpBIBATh CMbIC]I OCHOBHBIX XMMUYECKUX MOHATHH : «aTOM», «MOJIEKYJIa», «XUMUYECKUH 2JIEMEHT»,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BELLIECTBOY, «BAJEHTHOCTbY, «(XUMUYECKAs PEAKLIMS», UCTIONb3Ys
3HAKOBYIO CUCTEMY XUMMHU; — PACKPBIBATh CMBICI 3aKOHOB COXPaHEHUs MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOM TEOPUH; — Pa3IU4aTh XUMHUUECKUE U (PU3NIECKHE SBICHUS;

— Ha3bIBaTh XUMUYECKUE IJIEMEHTHI;

— OIIPENIENATh COCTaB BEIIECTB IO UX (popmynam;

— OIpesieNATh BAJIEHTHOCTh aTOMA 3JIEMEHTA B COCIUHEHMSIX;

— ONPENENSATh TUIl XMMUUYECKUX PEaKLIN;

— Ha3bIBaTh IPU3HAKU U YCIOBHS IPOTEKAHUS XUMUUYECKHX PEaKLUii;

— BBISIBJISATh IPU3HAKH, CBUJIETEIIbCTBYIOLINE O IPOTEKAHUU XUMUYECKOW PEAKIUH NIPU BBINOJIHEHUN
XMUMHUYECKOI'0 OIBITA;

— COCTaBJIATH (POPMYITBI OMHAPHBIX COEINHEHHIA;

— COCTaBJIATh YPaBHEHUS XUMUYECKUX PEaKIHii;

— coburo1aTh paBuiia 0e30macHo paboThl IPU MPOBEIECHUH OIBITOB;

— M0JIb30BaThCs J1AOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYIOM;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChl BEILIECTB;

— BBIUUCIIATH MACCOBYIO JOJII0 XUMHUYECKOI0 3JIEMEHTA 10 (OpMYIIe COSAMHEHNUS;

— BBIUUCIIATH KOJMYECTBO, 00BEM HIIM MacCy BEIIECTBA M0 KOJIMYECTBY, 00BEMY, MACCEe PEareHTOB MU
IIPOAYKTOB PEAKIINH;

— XapaKTepu30oBaTh (PU3NYECKNE U XUMUYECKUE CBOWCTBA IIPOCTHIX BEIIECTB: KUCIOPOIa U BOJIOPOAA;
— HOJIy4aTh, COOUpATh KUCIOPOA U BOJIOPO;

— pacrno3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPOI;

— pacKpbIBaTh CMBICI 3aKOHA ABOrajpo;

— PacKpbIBaTh CMBICI MOHATUMN: «TEIJIOBOM 3PPEKT peaKkIum», «MOJIIPHBIA 00bEM»;

— XapakTepu30BaTh (PU3NYECKHE U XUMHUYECKHE CBOMCTBA BOJIBI;

— pacKpbIBaTh CMBICI MIOHATHS «PaCTBOPY;

— BBIYHCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

— IPUTOTOBJISITH PACTBOPHI C OIPEIEIEHHON MaCCOBOM JI0JIEN pacTBOPEHHOTO BELIECTBA;

— Ha3bIBaTh COCIMHEHUS N3YUYEHHBIX KJIAaCCOB HEOPIaHUUYECKUX BEILECTB;

— XapaKTepu30BaTh GU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHMM, COJIEH;

— ONpEeNeNITh NPUHAICKHOCTh BEILIECTB K ONPEICIIEHHOMY KJIacCy COeIMHEHU;

— COCTaBJIAThH (POPMYIIBI HEOPIraHUYECKUX COEANHEHUI N3yUyeHHBIX KIIaCCOB;

— MPOBOJUTH OMBITHI, MOATBEPKAAIONINE XUMUUECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BELIECTB;

— pacrno3HaBaTh ONBITHBIM ITYTEM PAaCTBOPHI KMCIIOT U LIEJI0Uel M0 U3MEHEHHUIO OKPACKU MHAUKATOPA;
— XapaKTepU30BaTh B3aUMOCBA3b MEKIY KilacCaMH HEOPraHUYECKUX COEIUHEHU;

— packpbiBath cMbIcH [Tlepuoguueckoro 3akona /1. 1. Menneneena;

— OOBACHATH (PU3NYECKUNA CMBICII aTOMHOT'O (TIOPSIKOBOI0) HOMEpa XUMHUYECKOTO AJIEMEHTa, HOMEPOB
rpynisl 1 nepuoza B Ilepunoanueckon cucreme 1. 1. Menneneesa;

— OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeiesiaX MaJlbIX
MEPUOIOB U TJIABHBIX MOJIPYIIIL;

— XapaKTepu30BaTh XMMUYECKHE AJIEMEHTHI (0T BOJIOPO/IA /10 KaJIbIUs) HA OCHOBE MX IOJ0XXEHHUS B
[lepuoanueckoit cucreme /1. . MenneneeBa u o0coOEHHOCTEN CTPOSHHS UX aTOMOB;

— COCTAaBJIATH CXEMBI CTPOEHUS aTOMOB NepBbIX 20 sreMenToB [leprnoaudeckoii cuctemsl

. . Menaeneena;

— PacKpbIBaTh CMBICI MOHATUH: «XUMHUYECKAsl CBSI3bY, «3JIEKTPOOTPULIATEIBHOCTDY,

— XapaKTepu30BaTh 3aBUCUMOCTh (PM3UUECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH;
— OMNpENEeNATh BUJ XUMUUYECKON CBSI3U B HEOPIraHUYECKUX COEIMHEHMSIX;

— n300pakaTh CXEMbI CTPOSHHSI MOJIEKYJI BEIIECTB, 00pa30BaHHBIX pa3HBIMHU BHJIAMH XUMHUYECKUX CBSI3EH;



— pPacKpbIBaTh CMBICI TIOHATUN: «HOH», «KATHOH», AHHOHY, «3JIEKTPOIUTHD», «HEIIEKTPOIUTHIY,
(QJIEKTPOJMTUYECKAS JUCCOIMALINSY, «OKUCIUTEIbY, «CTETICHb OKUCIICHHS», KBOCCTAHOBUTEIH,
«OKHCJICHHEY, KBOCCTAHOBIICHUEY;

— OIpENeNATh CTEIEHb OKUCIICHUS aTOMa JIEMEHTa B COSMHEHUH; — PACKPBIBATH CMBICI TEOPHU
ANEKTPOIUTUICCKON TUCCOIUAIUY;

— COCTaBJIATh YPAaBHECHHUS DIICKTPOIUTUIYCCKOMN TUCCOIMAIINN KUCIIOT, IEI04eH, COJICH;

— OOBSCHATH CYITHOCTH MPOIIECCa IEKTPOTUTHISCKOMN TUCCOIMAIIMN U PEAKIIH HOHHOTO 0OMEHa;

— COCTaBJIATH TIOJHBIE M COKpAIIICHHBIC HOHHBIC YPaBHEHUS peakinu 0OMeHa;

— ONpEeeNSITh BO3SMOXXHOCTh TPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;

— MPOBOJIUTH PEAKIINH, TIOATBEPIKIAIOIINE KAYECTBEHHBII COCTAB Pa3IMYHBIX BEIECTB;

— onpeCaACIATh OKUCIIUTECIIb U BOCCTAHOBUTCIIb,

— COCTaBJIATh YPAaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;

— Ha3bIBaThb (I)aKTopBI, BJIMAIOIUEC HAa CKOPOCThb XUMHYECKOU pPCaKkuuu;

— KJaccu(UIUPOBATh XUMUYECKHE PEAKIIUH 110 Pa3IMYHBIM IPU3HAKAM;

— XapaKTepru30BaTh B3aMMOCBS3b MKy COCTABOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIIIOB;

— MPOBOJIUTH OMBITHI TIO TIOJTYYCHUIO, COOUPAHUIO U H3YYCHUIO XMMUYECKHX CBOMCTB ra3000pa3HbIX
BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

— pacIo3HaBaTh OIMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIbIA I'a3 U aMMHAK;

— XapaKTCpHU30BaTb B3AUMOCBA3b MCKAY COCTABOM, CTPOCHHUEM U CBOMCTBaAMU MCTAIJIOB,

— Ha3bIBaTh OPraHUYECKUE BEIECTBA MO UX (hopMyJie: MeTaH, 3TaH, 3TUJICH, METaHOJ, TAHOJI, TJIULIECPHH,
YKCYCHasi KUCIIOTa, aMUHOYKCYCHAs KHCIIOTa, CTeapUHOBAsI KHCIIOTA, OJICMHOBAs KUCIIOTA, TITFOK034;

— OIICHUBATh BIUSHHE XMMUYECCKOTO 3arpsI3HEHHS OKPYKAIOIIeH Cpeibl Ha OPraHMU3M YeJIOBEKa;

— IrpaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM KH3HH;

— OIpEeISITh BO3MOYKHOCTh MPOTEKAHMS PEAKIMii HEKOTOPBIX MPEICTABUTEIICH OPraHUYECKUX BEIECTB C
KHCIIOPOAOM, BOJIOPOIOM, METAJUIAMHU, OCHOBAHHSIMH, TaJIOT€HAMH.

BBINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS

— BBIABUT'ATb U IPOBCPATH IKCIICPUMCEHTAJIBHO I'MIIOTE3bI O XUMHUYCCKUX CBOIICTBax BCHICCTB HA OCHOBEC UX
COCTaBa U CTPOCHUS, UX CITIOCOOHOCTH BCTYIATh B XMMUYECKHUE PEAKIIUH, O XapaKTepe U MPOyKTaxX
PA3IINYIHBIX XUMHUYCCKUX peaKuHﬁ;

— XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOSHUIO U CBOMCTBAM, yCTaHABINBATh MPUYHMHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

— COCTaBIIATh MOJIEKYJISIPHBIE U TTOJIHbIE HOHHBIE YPaBHEHUS 10 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;
— COCTaBJIATh YPaBHCHUA TUAPOTIN3a CcoJIell U 3aIMCHIBATE X HOHHBLIMU YpPaBHCHHUAMMU,

— ONPEIENITh PEAKIIUIO CPEIbl BOAHBIX PACTBOPOB COJIEI;

— HPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJIATE OKUCIUTCIBHBIC NI BOCCTAHOBUTCIIBHBIC CBOMCTBa
C YUETOM CTETEeHe! OKUCIICHHUS HIIEMEHTOB, BXOISIIUX B €70 COCTAB;

— COCTaBJIATh YPaBHCHUS peaKHHfI, COOTBCTCTBYIOIIHX ITOCTICAOBATCIIBHOCTU HpCBpaHICHI/Iﬁ
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

— BBIIBUT'aTb U MPOBEPATH SKCIICPUMCHTAJIBHO 'MIIOTE3BI O PE3YyJIbTaTax BO3)1€I>10TBPI$[ Pa3IIMIHBIX
($hakTOpOB HA U3MEHEHHE CKOPOCTU XUMHUECKOHN peakilnu;

— Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA XUMUYECKOe paBHOBecHue. Dopmynuposats npuniun Jle [llaTensbe;
— ONpEJIeNsITh, B CTOPOHY MPAMOU MM 00paTHOM peakiuu OyJeT CMeIeHO paBHOBECHE MO ACHCTBHEM
JTAaHHOTO (haKTOpa;

— OMPEENSITh CIIOCOOBI CMEMICHHUSI XUMUYECKOTO PABHOBECHS B CTOPOHY MPOAYKTOB PEAKIIUU WU B
CTOPOHY MCXOJHBIX BEHICCTB,

— BBIJIBUTATh U TIPOBEPSITHh SKCIIEPUMEHTAILHO TUTIOTE3bI O Pe3yabTaTax BO3ACHCTBHSI pa3TUIHBIX
CbaKTOpOB Ha CMCIICHNEC XUMHUYCCKOTO PABHOBECH S,

— BBIBOJIUTH MPOCTEHIIYIO (IMIUPUIECKYIO) (GOPMYITy COSAMHECHHUS,

— BBIYUCIIATHh OTHOCUTENBHYIO TNIOTHOCTh OJTHOIO Ta3a o APYyromy rasy;

— BBIYHCIIATH KOJIMYECTBO MOJIEKYJI 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA;

— MPOBOJIUTH CTEXUOMETPUYCCKHE PACUETHI IO YPABHCHHIO PEaKIIUU B CIIydae, KOT/Ia OJTHO U3 BEIISCTB
HAXOJHUTCS B HEJIOCTATKE;

— BBIYHCIISATH MAcCy OJIHOTO M3 MPOAYKTOB PEAKIIH 110 Macce PacTBOpa, COAEPIKAIIETO ONpeAeTIEHHYIO
TIOJTFO HCXOHOTO BEIECTBA;

— paccUUTHIBATh BBIXOJ] MPOAYKTAa XUMUUYECKON peaKkinu;

— WCHOJIB30BaTh IPUOOPETEHHBIE 3HAHUS JIJIS1 SKOJIOTUIESCKH TPAMOTHOTO TIOBEJICHHS B OKPY KaIOIIeH
cpene;



— HCIIOJIB30BAaTh HpI/I06peT€HHBIC KIIFOYCBBIC KOMIICTCHIIMW IIPH BBIITIOJITHCHUU ITPOCKTOB U y‘-ICGHO-
HCCIIeJOBATEIbCKHX 3a/1a4 110 U3YYEHHIO CBOMCTB, CITIOCOOOB MOTYYEHHS U pacIiO3HABAHHS BEILECTB;

— 0OBEKTHBHO OLICHUBATh I/IH(bOpMaI_[I/IIO O BCHICCTBAX U XUMHUUYCCKHUX IMPOLECCAX;

— KPUTHYECKH OTHOCHUTHCS K IICEBIOHAYYHON HHPOPMAINH, HEJOOPOCOBECTHOM peKlaMe B CPEACTBAX
MaccoBOW MH(pOpMAIIHH;

— OCO3HaBaTh 3HAUYEHHE TEOPETUYECKUX 3HAHUHU 110 XUMUH VIS TIPAKTHIECKOH AEATEILHOCTH YEI0BEKa;
— C031aBaTb MOJACIN U CXEMBbI IJId PCIICHUA y‘-ICGHBIX U II03HABaTCJIbHBIX 3aJa4,

— MOHMMAaTh HEOOXOJMMOCTh COOTIOICHNS TIPEANICAHIH, IPEIaraéMbIX B HHCTPYKIUSX TI0
HCTIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H .

[Tpu n3yuyeHnHn XMMUU B OCHOBHOM IIKOJIE 00eCIeUnBaeTCs JOCTIKEHHE TMYHOCTHBIX, METAIIPEIMETHBIX
IPEIMETHBIX pe3yJIbTaToB.

BbINYCKHUK HAYYUTCS:

® XapaKTEepH30BATh OCHOBHBIE METObI IO3HAHU: HAOII0JCHUE, U3MEPEHHE, SKCIIEPUMEHT;

® OIIMCBIBAaTh CBOMCTBA TBEP/BIX, KHUIKHUX, A3000pa3HbIX BEIIECTB, BIAEISA UX CYILIECTBECHHbIE
IIPU3HAKH;

® pPacKpbBIBAaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATHH «aTOM», «MOJIEKYJa», «XUMUIECKUN
AIIEMEHTY, IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAIEHTHOCTHY, «XUMUYECKAsl PEAKLIU»,
UCIOJb3Ys 3HAKOBYIO CUCTEMY XHUMMUU;

® DPACKpbIBaTh CMbIC]I 3aKOHOB COXPaHEHMsI MAaCChl BELLIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

® pazIMyYaTh XUMHUYECKUE U (PU3UIECKUE SIBICHUS;
Ha3bIBaTh XUMUYECKHE DJICMEHTHI;
OIpEEIIATh COCTAB BELIECTB 10 UX (hopMyJiaM;
OIpeEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHUSX;
OTIPENIENIATh THIT XUMUYECKUX PEaKIIHIA;
Ha3bIBATh PU3HAKU U YCIOBHSI MPOTEKAHUS XUMUYECKUX PEaKIIHii;

® BBIABIATH IPU3HAKH, CBUAETEIBCTBYIOIIUE O MPOTEKAHUU XUMHUECKON Peakluu Mpu
BBINOJIHEHUM XUMHUYECKOI'O OIIBITA;

® COCTaBJATh (HOPMYJTbI OMHAPHBIX COCTUHEHUMH;
COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKIIHI;
co0roaTh mpaBuiia 6€30MacHoi paboThI IPHU MPOBEIEHUH OIIBITOB;
10JIb30BaThCA 1a00PaTOPHBIM 000PYOBAaHUEM U NOCYAOM;
BBIYUCIIATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO X MOJISIPHYIO MacChl BEIIECTB;
BBIUUCIIATH MACCOBYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTA 10 (OPMYIIe COSMHEHUS;

® BBIYHCIATH KOJIMYECTBO, 00BEM MIIM MACCy BEIECTBA 10 KOJIMUYECTBY, 00bEMY, Macce peareHTOB
WJIN IPOYKTOB PEAKLUY;

® XapaKTepH30BaTh GU3NUYECKUE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa U
BOJIOPOJIa;

® TI0Jy4aTh, COOMPATH KUCIOPOJ ¥ BOAOPOL;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO/I, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHa ABOTAIPO;
PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM 3PPEKT peakinm», «MOJIIPHBIA 00BeM»;
XapaKTepu30BaTh (HU3NIECKHE U XUMHUECKUE CBOMCTBA BOJIBL;
PacCKpBIBaTh CMBICI IOHATHUS «PACTBOPY;
BBIUHCIISITH MAaCCOBYIO JIOJIIO pPaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEAECICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COSAMHEHUS H3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEUICCTB;
XapaKkTepu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
BEILIECTB: OKCUAOB, KMCJIOT, OCHOBAaHHUM, COJICH;

® OMpeensiTh NPUHAICKHOCTD BELIECTB K ONPEAECTICHHOMY KJIacCy COeAMHEHMUI;

® COCTaBIISITH POPMYIIBI HEOPTAHUIECKUX COSTMHEHNH N3yICHHBIX KIIacCOB;

® TIPOBOJMTH OIIBITHI, TOJITBEPKIAIONINE XHUMUIECKHE CBOWCTBA H3YYCHHBIX KIIACCOB
HEOPraHNYECKUX BELIECTB;



® pacno3HaBaTh OINBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEI0UYEH MO U3MEHEHHUIO OKPACKU
WHJUKATOPAa;

® XapaKTepU30BaTh B3aWMOCBSA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COECTUHEHUN;

e packpsiBaTh cMbici [leproanueckoro 3akona J[.1. Menaeneena;

® 00BACHATH GUBNYECKUI CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOTO JIEMEHTa,
HOMEPOB I'PYIIILI U IIeproia B nepuoanudeckon cucreme J1.1. Menneneesa;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B Ipeenax
MaJibIX [IEPUOJIOB U INIABHBIX NOATPYIIIL;

® XapaKTEepU30BaATh XUMUYECKUE 3JIEMEHTHI (OT BOJIOPO/Ia A0 KAJIBIIHS) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoit cucreme .M. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB TepBbIX 20 371IeMEeHTOB nepuoandeckon cuctemsl .M.
MeHnpeneena;

® PaCKpBIBAaTh CMBICII MOHATUM: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPULIATEILHOCTDY;

® XapaKTepU30BaTh 3aBUCUMOCTh (DM3HUECKUX CBOMCTB BEHICCTB OT THITA KPUCTATTNICCKOM
pELIEeTKY;

® OIpeaesATh BUJ XUMUYECKON CBS3U B HEOPTraHUUYECKUX COCAMHEHUSX;

® U300paxkaTh CXEMBI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMH XUMHYCCKHX
CBSI3CH;

® paCKpbIBaTh CMBICII IOHATUA «HMOHY, «KATUOH», KAHUOHY, «JIEKTPOJIUTHI», «HEIIEKTPOIUTHI,
«AIEKTPOJIMTHYECKAS JUCCOLUALMSY, KOKUCIHUTEIIbY, «CTEIIEHb OKUCIICHUS) «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBJICHUEY;

® OIpEeAesATh CTENEHb OKUCIICHUS aTOMA 3JIEMEHTA B COCIMHEHHH;

PacCKpbIBAaTh CMBICI TEOPUH JIEKTPOIUTHUECKON TUCCOLMALINN;

COCTABJISITh YPABHEHHUSI SJIEKTPOIUTUYECKON TUCCOLMALMN KUCIIOT, IEJI0YEH, COJIEH;

OOBSCHATH CYIIHOCTh MPOIlecca AMEKTPOIUTUYECKON TUCCOLMAIIUN U PEaKIIMii HOHHOTO OOMEHa;
COCTaBJISITh TIOJHBIC M COKPAIIICHHBIC HOHHBIC YPABHECHUS PEAKITUN OOMCHA;

OMpeIesATh BO3MOXKHOCTh IPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JINYHbIX BEIIECTB;
OTIPEIEIATh OKUCITUTENh K BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHMSI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIINiA;

Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOU PEaKIINu;

KIacCU(UIIUPOBATH XUMUYECKHE PEAKIINU 110 Pa3IMYHbIM PU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAIIOB;
MIPOBOAUTH OMBITHI M0 MOTYYSHHUIO, COOMPAHUIO U H3YYEHUIO XUMHUYECKUX CBOMCTB Ia3000pa3HbIX
BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

® pacmo3HaBaTh OIMBITHBIM ITyTEM ra3000pa3HbIE BEIECTBA: YIJIEKUCIIBIN Ta3 U aMMHUaK;

® XapaKTEepPU30BaTh B3aHUMOCBS3b MEXKIY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH METAJIJIOB;

e Ha3bIBaTh OPraHUYECKHE BEIECTBA M0 UX POpMyJie: METaH, dTaH, TUJICH, METaHOJ, TaHOJI,
[JIMLIEPUH, YKCYCHAs! KUCIIOTa, AMUHOYKCYCHAsI KUCJI0Ta, CTEAPUHOBAs KUCIIOTa, OJIEMHOBAs KUCIIOTa,
TII0K033;

® OIEHUBATh BIMSIHUE XUMHUECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpeibl Ha OPraHu3M YeJIOBEKa;

® TPaMOTHO OOpAIAThCS C BEIIECTBAMU B TIOBCETHEBHOM KU3HU

® ONpeaesATh BO3MOKHOCTh IPOTEKAHUs PEaKLUid HEKOTOPBIX MPEACTABUTENECH OPraHnueCKUX

BEILIECTB C KUCIOPOAOM, BOLOPOIOM, METAIIJIAMH, OCHOBAaHUSAMHU, TAJIOTEHAMM.
COILEPKXAHUE ITPOI'PAMMBbI

8 kuacc (2 4 B Hefen0, Bcero 68 4acos)

IlepBoHaYaJIbHbIE XMMUYECKHE MOHATHA - 16 YacoB
MecTo XMMHH cpei eCTECTBEHHbIX HayK. [Ipeamer xumun. Teno u Bemecto. dusnueckue cBoiicTBa
BElIECTB. ArperaTHble COCTOSIHUS BellecTBa. MIHuBHTyanbHbIe (UUCThIE) BellecTBa U cMecu. MeToibl
paznenenus cmecer (GuIbTpoBaHUE, OTCTAMBaHKE, BhIMIApUBaHUE, Meperonka). Gusndeckue u XMMHUYECKHe
sBiieHus1. M3Menenus, nmpoucxoadiye ¢ BenecTBaMu. XuMuyeckue peakuuu. [IpusHaku u ycnoBus
MPOTEKaHU XUMUYECKUX PeaKUuii. XMMUYECKUE CBOMCTBA. XMMHYECKHUE MPOLIECCHI B OKPYKAIOIIEM HAC
mupe. Pabora B xumMnueckoi Jabopatopuu. ["azoBeie ropenku (ropenka bynsena n Tekt0), CHIUPTOBKH.



[Tnamst u ero cTpoeHue. DnekTpudeckue MIUTKU. OCHOBHBIE METO b TIO3HAHUS: HAOIIOICHUE, U3MEPEHUE,
AKCTIEPUMEHT. ATOMBI. XUMHUYECKUI AIEMEHT KakK BUI aTOMOB. CUMBOJIBI (3HAKH ) XUMUYECKUX DJIEMEHTOB.
PacnpocTpaHeHHOCTh 3JIEMEHTOB Ha 3eMile U B KOCMOce. ATOMHO-MOJIEKYJIIpHOE YUeHue. 3HaueHne padoT
JIx. JansTona u M. B. JlomonocoBa a1t popMUpOBaHUS aTOMUCTHIECKOTO MUPOBO33peHUs. MoJeKyia Kak
MeJIbYaiias YacTUIA BeIIECTBa, 00JIaAaroNasi ero XMMUYECKHIMU CBOWCTBAMH. XUMHUYECKHE (DOPMYJIBL.
WNupnexcel. BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB,
UMEIOIINX MOJIeKyIIsipHOe cTpoeHne. Kimaccudukarus Beniects. [IpocTeie U cnoxHble BeniecTBa. [lonsTue

00 aJIJIOTPOINHHU U AJIOTPOIHBIX MoAu(uKanusax. Metasuibl 1 HeMeTauibl. OpraHudeckue u
HeopraHuuyeckue BeuiecTBa. Maccosl aTOMOB U MoJeKyJl. [loHATHe 00 OTHOCUTENBHOM aTOMHON U
MOJIEKYJIApHOUM Macce. KauecTBeHHbIN U KOJIMYECTBEHHBIN COCTaB BELECTBA. BhIunCIeHNE OTHOCUTENBHOMN
MOJIEKYJISIPHOM Macchl BemecTna 1o opmyie. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTa B XUMHYECKOM
COEIMHEHUH U €€ BBIYUCIICHHE N0 (POopMysie COeTMHEeHU. 3aKOH COXPAHEeHUs Macchl BeulecTB. JKU3Hb U
nesrenbHOCTh M. B. JlIomoHOCOBa. YpaBHeHue xumuueckoi peakuuu. Kospurmentsl. TUbl XUMUYECKUX
peaxkiuuii: coeTuHeHNe, pa3iokKeHe, 3aMeeHIe, OOMEH.

JeMoHCcTpaL M.

OO0pa3iubl HHAWBUYATbHBIX BEIIECTB (METAILIbl, HEMETAJUIbI, CJIO’KHBIE BEIIECTBA) U cMeceil (pacTBOPHI,
rpanuT). Pa3nenenue cMecu MEIHOTO Kynopoca U Cepbl paCTBOPEHHUEM.
I'openne maruus. Kunenue cnupra. ['openue cnupra.

OO6pa3oBaHne aMMuaKa Py PaCTHPAHUU CMECH TallICHOH M3BECTH C XJIOPUIOM aMMOHHSL.

OnBITHI, IEMOHCTPUPYIOIIKE MOSBICHUE OKPACKU MPU CMEIIEHUH JABYX PACTBOPOB (TaHHUHA U Cylbdara
xene3a (1), cynpdara menu (I1) u ammuaxka, sxenToi KpoBsiHOM conr U xopuaa xeneza (II1), autpara
ceunna (II) m monuna kanus, GpeHoapTaaecuHa 1 meaI0uHn).

Mopnenn HEKOTOPBIX MPOCTHIX MOJIEKYII (BOJa, YIVIEKUCIIBIN ra3, KUCiI0po, Bogopoa). OnbIThL,
MOATBEP>KIAI0IIUE 3aKOH COXPAaHEHHUSI MacChl BEIIECTB.

JlaGopaTopHbIe ONBITHI.

1. V3yueHue cBOMCTB BEIIECTB.

2. Paznenenue cmecw.

3. duszuveckue SIBICHUS U XUMUYECKUE PEaKIIUU.

4. O3HaKOMIIEHHE ¢ 00pa3liaMy MPOCTHIX U CIIOKHBIX BEIIECTB.

5. OxucneHre MeTHOM MIACTUHKH (TPOBOJIOKH).

6. Pa3noxxenue mManaxura.

7. B3aumopeiicTBre jxenes3a ¢ paCTBOPOM METHOTO KyIopoca.

IIpakTnyeckue padorsi:

1. IIpaBuna 6e3omacHoCcTH pH paboTe B XUMUUECKOM JabopaTopru. 3HAKOMCTBO € J1a0OpaTOPHBIM
o0opyaoBaHUEM
2. OuucTKa 3arpsI3HEHHON TOBapEHHOM COMH
IIpenmeTrHble pe3yJibTaThbl 00yUYeHHS
— XapaKTepru30BaTh OCHOBHBIE METO/IbI MIO3HAHUS: HA0II0/IeHNE, U3MEPEHNE, SKCTICPUMEHT;

— OIKCHIBATh CBOMCTBA TBEPJIBIX, )KUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIJEIAA UX CYIIECTBEHHBIC TPU3HAKY;
— PACKpbIBATh CMbBICI OCHOBHBIX XUMHUYECKHUX MOHATUHN : «aTOM», «MOJIEKYJa», «<XXUMHUYECKUHN 3JIEMEHT,

«IIPOCTOE BEILIECTBOY, «CII0KHOE BEILIECTBOY, «BAJIEHTHOCTHY, «(XUMUYECKAs PEAKIIMSI», UCTIONb3Ys
3HAKOBYIO CUCTEMY XMMHH; — PACKPBIBATh CMBICII 3aKOHOB COXPAaHEHUsI MAaCChl BEIIECTB, IOCTOSIHCTBA
cOCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH; — paznyaTh XUMHUECKHUE U GU3NYECKUE SIBICHUS;

— Ha3bIBaTh XUMUYECKUE IIEMEHTHI;
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s
VYyamuiics NOJKEH ymems.:

O onpenensts MPoOJIeMBI, T. €. YCTaAHABIIUBATbH HECOOTBETCTBUE MEXKAY KEJIAEMbIM U JeHCTBUTEIbHBIM;
U LJcocTaBisITh CIOKHBIHN ILUIAH TEKCTA,

O [JBnaneTb TAKUM BUIOM H3JIOKEHUS TEKCTA, KAK MTOBECTBOBAHUE,

O Jmox pyKOBOACTBOM YUHUTEJSI MPOBOIUTE HETIOCPEICTBEHHOE HAOMIOICHNE,

O Jmox pyKOBOACTBOM YUHUTENS O(OPMIISITH OTHET, BKITIOUYAIOLIUI ONUcaHie HaOII0IeHUs, €ro
pe3yAbTaTOB, BHIBOJIOB;

[1JMCTIONb30BaTh TAKOH BHJ MBICIIEHHOTO (M€aIbHOTO) MOACITUPOBAHMS, KAK 3HAKOBOE MOJCITUPOBAHHE
(Ha MpUMepe 3HAKOB XMMHUYECKUX IJIEMEHTOB, XUMUIECKUX (HOpMYN);

(1 JuCcronb30BaTh TAKOH BHI MaT€PHAIBHOTO (IIPEIMETHOT0) MOJICTUPOBAHMS, KakK (hu3ndeckoe
MOJIeTIUpOBaHue (Ha MpUMepe MOECIUPOBAHUS ATOMOB U MOJIEKY);

O 0 mony4aTh XUMHYECKYEO HH(POPMAIUIO U3 PA3IMYHBIX UCTOYHHUKOB,



[ 0omnpenensaTe OOBEKT U aCTIEKT aHAJN3a U CUHTE3Q;
O [onpenensTh KOMIOHEHThI OOBbEKTA B COOTBETCTBUU C aCTICKTOM aHAJIM3a U CHHTE3A,
[ OCyIIeCTBIIATh KAYECTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB O0BbEKTa;
O onpenensiTb OTHOLICHHS] 00bEKTa ¢ APYTUMU OOBEKTAMHU,
O DonpenensaTs CyLUIeCTBEHHbIC IPU3HAKI OOBEKTA.

Kucaopoa. Oxcuapl. BajentHocts — 8 yacon
Kucnopon — XUMHUYECKUHN DJIEMEHT M MMPOCTOE BemecTBO. O30H — aJJIOTPOITHAS MOAU(DHUKAIHS KUCIOPOA.
Kucnopon, ero pacnpoctpaneHHOCTb B nipupoie. Pusndeckue CBONCTBA KUCIOPOJa. XUMUYECKHUE CBOMCTBA
KHCIIOpOJIa: B3aMMOJICHCTBHE ¢ cepoit, pochopom, yriieM, BOIOPOIOM, HATPUEM, ATTFOMUHUEM, KEIIE30M,
MeTaHOM, cepoBoiopoaoM. Mcropus oTkpeiTus kuciaopoa. [lonydenue kucnopoaa B 1adbopatopuu
(pasmosxeHueM OepTOJIETOBOM COJM, MEPOKCH 1A BOJIOPOAA U IEPMaHTaHATa KaJlksl) ¥ B POMBITINICHHOCTH.
KauecTtBenHnas peakuus Ha ra3000pa3nblil kucinopoa. [Ipumenenue kucnopoaa. [lonsitue o katanuze u
Karanusaropax. BanenTHocts. CocraBnenue ¢popmyd 1o BajgeHTHOCTU. CTpyKTypHBIE (opMyIbl. OKCHIBI
METaJUIOB U HEMETAJUI0B. Bo3qyx — cMech razo. CoctaB Bo3ayxa. Beiaenenue Kucinopoaa u3 Bo3ayxa.
[TonsiTre o 6maropoaHbIX (MHEPTHBIX) Ta3ax. TOKCHYHBIC BEIeCTBa B BO3ayXxe. | opeHue BenecTB Ha
Bozayxe. ['oproune BemectBa. Temneparypa Bociiamenenus. Meanennoe okucienue. [Ipobiema
0€30IMacCHOTO MCIIOIH30BAHMSI BEIISCTB M XUMUYCCKUX PEAKIUI B IIOBCEHEBHOM )KU3HU. bhITOBas
XUMHUYECKas rpaMOTHOCTh. TylieHue noxapo. OrHETyIIUTENb.
JdemoncTpauuu. Hamonnenne razomerpa KucaopoaoM. Mojenn MOJIEKyI BOJIbI, YIJIEKUCIIOTO rasa,
BOJIOpOJIa, KUCIIOpO/a, MeTaHa, aMMuaka. [ 'openue yris, cepsl, pochopa u xenesa B kuciopoae. [Ipuembr
TylIeHus iaMeHu. JIabopaTopHble ONbITHI.
8. [lonmydyeHue kucmopoza pas3iokKeHueM MepoKcuIa BOAOPOIa.
IIpakTnyeckue padorsi:
3. [lonyuyeHue u CBOMCTBA KMCIOPOa
IIpeaMeTHbIE pe3ybTAThl 00yYeHH s
— ONPEIENATh COCTaB BEILIECTB MO uX Gopmynam;
— OMpeAeISITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTUHEHUSX;
— OIPEAENIATh TUIl XUMUYECKUX PEaKLIUii;
— Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIU;
— BBISIBJISITh IPU3HAKH, CBUIETEICTBYIOIINE O MPOTEKAHUN XUMHUUECKOW PEAKIIMK MPU BBITOJIHEHUH
XUMHUYECKOTO OTBITA;
— COCTaBIATH (HOPMYIIBI OMHAPHBIX COEAMHEHUI;
— COCTaBJISATh YPaBHEHUS XUMUYECKUX PEAKIINIA;
— cobmroaaTh nmpaBuia 0e30macHOi padoThHI MPU MPOBEACHUH OTBITOB;
— I10JIb30BaThCA Ja00PaTOPHBIM 000PYJOBAaHUEM U MOCYAOM;
— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacCChl BEILIECTB;
— BBIYUCIISTH MACCOBYIO JIOJIF0 XUMHUUECKOTO 3JIEMEHTA TT0 JOpMYyJie COSTUHEHNS;
— BBIYHCTISATH KOJIMYECTBO, 00BEM MITU MaccCy BEIIECTBA MO KOIUYECTBY, 00bEMY, Macce peareHTOB WU
MPOJIYKTOB PEaKIINH;
MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHUs
VYyamuiicst JOJKEH ymems:
O 0 dhopMyTHpOBaTh TUIIOTE3Y IO PEIICHUIO MTPOOIeM;
(1] coCTaBATh TUIAH BBITIOJTHEHUs y4eOHOM 3a/1a4u, pelIeHUs IPoOIeM TBOPUYECKOTO U MOMCKOBOTO
XapakTepa, BHITOIHEHUS IPOEKTa COBMECTHO C YUUTEIIEM;
[1[]COCTaBNIATh TE3UCHI TEKCTA,
[J[JBianeTb TAKUM BUIIOM H3JIOKEHHS TEKCTA, KaK OMHCAHUE,
[ [JUCTONIb30BaTh TAKOH BUJI MBICIEHHOTO (MAEaIbHOTO) MOACTUPOBAHNS, KaK 3HAKOBOE MOJIEIMPOBAHUE
(Ha mpuMepe COoCTaBIEHUS cXeM 00pa30BaHMs XUMUYECKOU CBS3H);
[ [JUCTONIb30BaTh TAKOH BUI MATEPHAILHOTO (ITPEIMETHOTO) MOISTUPOBAHUS, KAK aHAJIOTOBOE
MOJEIIUPOBAHUE;
[ [JUCTONb30BaTh TAKOH BUI MATEPHAILHOTO (ITPEIMETHOT0) MOESTUPOBAHUS, KaK (hU3ruecKoe
MOJeJIMpOBaHue (Ha IpUMepe MOJENIEeH CTPOSHUSI aTOMOB);
OO onpenensatb 00bEKTHI CPABHEHUS U aCTIEKT CPAaBHEHUST OOBEKTOB,
(][] BBITIOTHATE HEMOJHOE OTHOJIUHEHHOE CPaBHEHUE,
[l [JBBIMOJHSATE HEMOJIHOE KOMILICKCHOE CPABHEHUE,
O [ BbImoaHATh 12 moHOE OTHOTMHEHHOE CpaBHEHHE.

Boaopoa. Kucaorel. Cosu — 8 yacos



Bonopoa — xuMuueckuid 3EMEHT U IPOCTOE BEMIECTBO. PacnpocTpaHEHHOCTh BOIOPOAA B IPUPOJIE.
dusnueckue cBoicTBa Bogopoaa. [lomydenue Bogopoaa B maboparopun. Bomopoa — B3pbsIBoONIacHOE
BemecTBo. KauecTBeHHast peakiys Ha ra3000pa3Hbiii Bogopoa. McTopust OTKpBITHS BOAOPOIa. XUMUYECKUE
CBOMCTBA BOJOPO/Ia: B3AMMOAECHCTBHUE C KUCIOPOAOM, CEPOM, XJIOPOM, OKCHUAAMU MEIM U CBUHIIA. Mepbl
6e3omacHocTH IpH padboTe ¢ BogopoaoMm. [lomyduenne Bogopoaa B mpombliiuieHHOCTH. [IprMeHeHne
Bogopoja. [Tonsitue o psine aktuBHOCTH MeTauioB. Kucnotel. Knaccudukanus. Homenknatypa.
Heopranuueckue 1 oprannueckue KUciaoThl. beCKUCIopoiHbIe U KUCIOPOACOAEPKAIINE KUCIOTHI.
Kucnotnsiit ocratok. OCHOBHOCTB KMCJIOT. OJIHO-, IBYX- U TPEXOCHOBHBIC KUCIOTHI. DU3NUecKre CBOMCTBA
KUCIOT. XMMHUUYECKHE CBOMCTBA KUCIIOT. B3aUMOJCHCTBUE C aKTUBHBIMU MeTajuiaMu. [Ipeacrasienue o
KHCJIOTHO-OCHOBHBIX MHAMKATOpax. Mi3aMeHeHHe OKpacKu HHIUKATOPOB B pa3inyHbIX cpenax. Comnn
(cpennme). CocraBnenue Gpopmyn coneil. Homenknarypa. @u3zndeckue cBOWCTBa COJEH.
Kpucramnoruaparel. XuMuuecKHUe CBOMCTBA COJICH: B3auMOJEHCTBUE ¢ MeTalliiaMu. [IprumMeHeHue cosiei.
KucnoTrHbie okCuabl WM aHTUIPUABI KUCIIOT. B3anmoelicTBre KUCIOTHBIX OKCHJIOB C BOJOM.
JdemoHcTpaumu.
[Tonyuenue Bogopoaa B annapare Kunna, roperue Bojiopoaa Ha Bo3ayxe. BoccranoBnenue okcuaa
MeTaJljia BoJopoioM. B3peiB rpemyuero raza. O0pasibl HEOPraHU4eCKNX U OPraHUYECKUX KUCIIOT.
JleiicTBHE KHCIIOT HAa UHAUKATOPBL. Mephl 0€301acHOCTH MpH padoTte ¢ Kucinotamu. OOpasIsl pa3InuHbIX
coneil. OGe3BOXKMBaHUE METHOTO Kyropoca. B3aumonelictBue okcuaa docdopa (V) ¢ Boaoil.
JlaGopaTopHbIe ONBITHI.
9. BzaumogeiictBue kucnot ¢ metauiamu. 10. ITlomyueHnue Bogopoia u u3yuyeHUe ero CBONCTB.
11. Boccranosnenue okcuna meau (II) Bonoponom. 12. O3HakomiieHHE CO CBOMCTBAMU COJISIHOM M CEpHOM
KHCIIOT.
IIpeaMeTHbIE pe3ybTAThl 00y4eHH s
— XapakTepu3oBaTh (HU3MUECKHUE U XUMUYECKUE CBOWCTBA MIPOCTHIX BEIIECTB: KHCIOPOAa U BOJOPOAA;
— MOJy4aTh, COOMPATh KUCIOPOI U BOJAOPOI,
— pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: KUCIOPO, BOAOPO/I;
— pacKpbIBaTh CMBICT 3aKOHA ABOTaJIpo;
— pPacKpbIBaTh CMBICI MOHATUHN: «TETJIOBOM 3P PEKT peakinmy, «MOJISAPHBIA 00BEeM»;
— XapaKTepu30BaTh GU3NUYECKUE M XUMUIECCKIE CBOHCTBA BO/IBI,
— PACKpbIBATH CMBICI MOHSITHS «PAaCTBOPY;
— BBIUUCIISATh MaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;
— IPUTOTOBJISITH PACTBOPHI C ONPEIETIEHHON MacCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA;
— Ha3bIBaTh COCAMHEHUS N3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHs
VYyamuiicst JOJKEH ymems:
[1[JcOCTaBAATH KOHCIIEKT TEKCTA,
[ ] caMOCTOSITENIBHO HUCTIOIB30BATh HEIMOCPEICTBEHHOE HAOIIOIEHNUE,
[0 caMOCTOSTENBHO ODOPMIIATH OTUET, BKITFOUAIONINI ONKcaHue HaOIIOeHHs, €0 Pe3yabTaTOB, BEIBOJIOB;
[ [BBIMOJHATD MOJHOE KOMIUIEKCHOE CPABHEHUE, BBIMOJIHATD CPABHECHHE 110 AHAJIOTHH.

Boaa. PactBopbl. OcHoBanusi — 9 yacos
Bopna B mpupoze. KpyroBopot Boasl B mpupojie. Pu3nyeckue CBOMCTBA BObI. [ HTPOCKONMMYHOCTD.
MunepanbHbie Bojbl. [leperonka (AucTuiisanms) Bojsl. JIMCTUIIMpOBaHHAS U JEMOHU30BaHHAs BOJIA.
Ounctka Bogbl. CTounble Bofbl. PacTBophl. Boga kak pactBoputens. PacTBopuMOCTh BeliecTB (TBEPABIX,
KHUJKUX U Ta3000pa3HbIX) B Boje. Kimaccudukarus BemecTB Mo pacTBOPUMOCTH. 3aBUCUMOCTh
PacTBOPUMOCTH OT TeMIepaTypsl U naBieHus. KoHmenTpanus pactBopoB. MaccoBas 10J1si paCTBOPEHHOTO
BeuecTBa. [IpuroroBnenue pacTBoOpoB. XMMHUUYECKHE CBOMCTBA BOJIBI: PEAKLIUU C HATPUEM, KEIIE30M,
OKCHJIOM KajbItus, okcugom yrieponaa (IV), okcuaom pochopa (V). Dnexkrponus Bozasl. [lomydeHune kucmot
MIPH B3aUMOJICHCTBUU OKCHJIOB HEMETAJIOB ¢ BoJoi. [ToHsTHE 006 ocHOBaHusAX. [lomydenue menoueii mpu
B3aUMOJICHICTBUH C BOJOW aKTHBHBIX METAJUIOB WK WX OoKcuAoB. OcHoBaHMs. Knaccudukarmsi.
Homenkinarypa. @usnueckue cBoiicTBa ocHoBaHuM. [l]enoun n HepacTBOpUMBbIE B BOJIE OCHOBAHMS.
[Tonyuenue ocHoBaHMil. Pa3znoxeHne HepacTBOPUMBIX B BOJE OCHOBAHMI NpH HarpeBaHuu. I [pumenenune
ocHoBaHui. [IpaBuia 6e3onacHoi paboOTHI ¢ IMIET0YaMHU.
JdemMoHcTpanuu.
[Teperonka Bojpl. YBenuueHne o0bemMa BOIbI IPH 3aMep3annn. PacTBopeHne oKpaeHHOW comu (METHOTO
KyIopoca, XJIOpuJa HUKeJs, TepMaHraHaTa Kajvs) B BoJie. 3aBUCUMOCTh PACTBOPUMOCTHU COJIU OT
TeMIeparypsl. BrinazeHne KpucTamioB Npy OXJIaKICHUH HACBIILIEHHOTO pacTBOpa (HUTpaTa Kalus,
aIIOMOKaMeBbIX KBacloB, noauaa ceuHua (1) («3omotoii 1oxb»)). PactBOpuMOCTh ciupTa, aleToHa,



CepHOM KUCIIOTHI, OCH3MHA U YETHIPEXXJIOPUCTOTO YIiIepoaa B Boje. BzaumozeiicTBue HaTpus ¢ BOJOH.
B3aumogeiicTBre BoasiHOTO TIapa ¢ xkene3oM. [ amenne u3Bectu. Paznoxkenue Boabl (pactBopa cyiabdara
HATPHUSI) DIIEKTPUIECKIUM TOKOM. Mephl 6€30IMacHOCTH NP padoTe C MIETOYaMH.
JlabGopaTopHbie ONBITHI.
13. PacTBOpUMOCTH TBEP/BIX BEIIESCTB B BojC. 14. 3aBUCUMOCTH PAaCTBOPUMOCTH T'a30B OT TEMIIEPATYPBHI.
15. O3nakomiieHue co cBoiicTBamu mienoueii. 16. Jlerumaparamus rugpokcuaa meau (11).
IIpakTHyeckne padboThI:
4. ITpurotoByieHUE pacTBOpa C 3aJaHHON MAacCOBOM J10JI€i PAaCTBOPEHHOTr'0 BELIECTBA
IIpeaMeTHbIE pe3ybTAaThl 00y4eHH s
— XapaKkTepu30BaTh (PU3NYECKUE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB:
OKCHUJI0B, KHUCJIOT, OCHOBaHHH, COJICH;
— OIPENENATh NPUHAIEKHOCTD BEIIECTB K ONPEIEICHHOMY KJIACCY COCIMHEHUI;
— COCTaBIIATH (DOPMYJIBI HEOPTAHUYECKUX COCTMHEHUHN M3yU4EeHHBIX KIacCOB;
— MPOBOJUTH OIBITHI, IOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHUYECKHUX
BELIECTB;
— pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KMUCIIOT U LIEJIOYEN M0 U3MEHEHUIO OKPACKH MHIUKATOPA;
— XapaKTepu30BaTh B3aUMOCBA3b MEXK/Y KJlJacCaMH HEOPraHUYECKUX COEIMHEHU;
MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHs
VYyamuiicst JOJKEH ymems:
[10JcocTaBIATh HA OCHOBE TEKCTa TaOJIUIIBL, B TOM 4Hcie ¢ npuMeHerneM cpencts KT,
(100101 pyKOBOJICTBOM YUHUTENSI IPOBOAMTE OMOCPEIOBAHHOE HAOIIOICHHUE,
O mox pyKOBOACTBOM YUUTENSI O(OPMIISITH OTYET, BKITFOUAIOIIUH OMUCAHNE SKCTIEPUMEHTA, €T
pe3yJIbTaTOB, BHIBOJIOB;
[ oCcyIIecTBIATh HHAYKTUBHOE 0000IIeHe (OT €AMHUYHOTO TOCTOBEPHOTO K 00IIEeMY BEPOSITHOCTHOMY ),
T. €. OIPEJCIIATh O0IIUE CYIIECTBEHHBIC MPU3HAKH JIBYX U O0siee 00BEKTOB U
¢bukcupoBath UX B GopMe MOHATHUS WIH CYKICHUS;
(1] oCyIECTBISATh NEAYKTUBHOE 0000IeHNe (MTOIBENCHNE EIUHIYHOTO JOCTOBEPHOTO 0T 001IIee
JOCTOBEPHOE), T. €. aKTyalIM3UPOBATh MOHATHE WU CYXKICHUE, U OTOKIECTBIIATH C HUM
COOTBETCTBYIOILIME CYLIECTBEHHbIE PU3HAKU OJJHOIO WK 0o0Jiee 0OBEKTOB;
[ onpenensTs acekT KIacCU(pUKALIUM;
(1 0CYIECTBISATh KIACCH(PUKALIHIO,
[1[J3HaTh U UCMIOJIL30BATh pa3NuYHbIe (POPMBI MIPEACTABICHUS KIacCU(DUKAIIIH.
O0o0meHune cBeleHNii 0 BasKHEH KX KJIaccaX HeOPraHu4ecKux coeqnHenui — 11 yacos
Oxcunsl. Knaccudukarus. Homenknatypa. @uznyeckue cBOWCTBa OKCUAOB. XUMUYECKHE CBONCTBA
OKCHJIOB: B3aUMOJICUCTBHE C BOJIOM, KUCIIOTAMHU M OCHOBAHMSIMU, B3aMMOJICHCTBUE MEXKTy KUCITOTHBIMU U
OCHOBHBIMH OKcHaMu. [TonmydeHne u mpuMeHeHne OKCuIoB. KuciaoTel. XuMUvecknue CBOMCTBA KHCIIOT:
B3aMMOJICHCTBHE C OCHOBHBIMU OKCHIaMU, OCHOBAHUSAMH U COJISIMH. [1oTydeHne v MpUMEHEHHE KUCIIOT.
OcHoBaHus. XMMHYECKUE CBOMCTBA OCHOBAaHUM: B3aUMOJEICTBUE C KUCIOTHBIMH OKCUIAMH, KUCJIOTAMH U
consimu. Peaknus Heitrpanuszanuu. Conu. Knaccupukanusa. Homenknarypa. [lonyuenue cosneit.
XUMHUYECKHE CBOMCTBA COJIEH  pEaKIMU C KUCIOTaMH, II€JI0YaMU U IPYTrUMU coisiMU. [IoHsATHE O KUCTBIX U
OCHOBHBIX COJISIX. Y CJIOBHS IPOTEKAHMS PEaKIiii 0OOMeHa B BOJHBIX pacTBOpax. | eHeTHUeCKask CBSI3b MEXKTY
BOXHEHIIMMHU KJIACCAaMH HEOpraHMYecKux coequHeHui. Knaccudukaiys HeopraHn4eckux BEIIecTB.
[TonsTe 0 MeTaONAAX, THAPUIAX, KapOUIaX, CUITUITNIAX, HUTPUIAAX, TEPOKCUIAX.
JdemMoHcTpanuu.

3HAKOMCTBO ¢ 00pa3iamMu OKCHA0B. XHMHUYECKHE CBOMCTBA PACTBOPOB KHUCIIOT, COJIeH U mienovei. Peakius
HelTpanu3anuu. B3anMoaelicTBre okcuaa MeM ¢ CEpHOM KUCI0TOM. B3anmoneiicTBue kapOoHaTa Marausi ¢
CEpHOU KUCIOTON. OCaKIEHHE U PACTBOPEHHUE OCATKOB COJIEN M HEPACTBOPUMBIX THAPOKCH]IOB.
JlaGopaTopHbIe ONBITHI.

17. O3nakomiieHue ¢ oopasiamu okcuioB. 18. Peakuus neiitpanuzamuu. 19. B3anmopeiicTBue 0CHOBHBIX
okcuI0B ¢ kucinotamu. 20. Peakunu oOMeHa B BOJHBIX pacTBOpax.

IIpakTHyeckas padora

5. DKkcnepuMeHTATbHOE pelleHne 3aad 1o Teme [ eHeThueckre CBA3M MeX Iy KJaccaMu HeOpraHMYeCKUX
COCIMHECHUM.

IIpeaMeTHbIE pe3yJbTaThl 00yUYECHUS
— OMNpPENENATh BUJ XUMHUUECKOU CBSI3M B HEOPTaHUYECKUX COCTUHEHUSX;
— 1300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HbIMU BUJAMH XUMUYECKUX CBSI3EH;



— PacKpbIBaTh CMBICI IIOHATUIN: «MOH», «KAaTHOH», «AHHUOH», «3JIEKTPOJIUTHI», «HEIIEKTPOIUTHIY,
«QIEKTPOIMTHYECKAS AUCCOUALNY, KOKACIUTEIbY, «CTEIIEHb OKUCIICHUS», «BOCCTAHOBUTEINDY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

— ONIPEIENATh CTENEHb OKUCIECHUS aTOMa 3JIEMEHTa B COCAMHEHUH; — PACKPBIBATh CMBICI TEOPUU
JJIEKTPOJIUTUYECKON JUCCOLMALINHY;

— COCTAaBJIATh YPAaBHEHHUS MIEKTPOIUTUYECKON JUCCOLUALMN KUCIIOT, IEI0YeH, COJIeH;

— OOBSICHATD CYIIHOCTb MPOIIeCcCa SIEKTPOIUTHUECKON JUCCONMAIINH U PEAKIIUi HOHHOTO OOMEHa;

— COCTaBJIATh IIOJIHBIE U COKpAILEHHbIC HIOHHBIE YPAaBHEHUS peakiu1 0OMeHa;

— OTIPENEIATh BO3MOKHOCTh MMPOTEKAHUS PEaKIfii HOHHOTO 0OMeHa;

— NPOBOJUTH PEAKLIUHU, IIOATBEPKAAOIINE KaUeCTBEHHBIM COCTAaB Pa3JIMYHbIX BELIECTB;

— OIIPEIENIATh OKUCIUTENb U BOCCTAHOBUTEIID;

— COCTAaBJIATH YPaBHEHHs OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINN;

— Ha3bIBaTh (PaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKON peaKIui;

— KJ1accu(uuupoBaTh XMMUYECKHE PEAKLIUU 110 pa3IMYHbIM IPU3HAKaM;

— XapaKTEepU30BaTh B3aMMOCBS3b MEXK/y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJIOB;

— IPOBOJIUTH OIBITHI IO OJIYYEHUIO, COOUPAHUIO U U3YYEHHUIO XMMUYECKHX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIVIEKUCIIOrO ra3a, aMMHAKa;

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHust

VYyamuiicst JOJKEH ymems:

[J[JcoCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4yucie ¢ npuMeHennem cpencts UKT,

(10 caMOCTOSITEBHO OQOPMIISITH OTUET, BKIIOUAIOIINI OMMMCAHNE SKCIIEPUMEHTA, €0 PE3yJIbTaTOB,
BBIBOJIOB;

[10MCnoaBp30BaTh TaKOH BUI MBICIEHHOTO (MI€ATBHOTO) MOJETMPOBAHMS, KAK 3HAKOBOE MOACTMPOBAHNE
(Ha npuMepe ypaBHEHUH XUMHUYECKUX pPeakLuil);

[ 0pasnudaTs 00BEM U COJICPKAHNUE TIOHSTHIA;

[l Jpasnuyatse pOAOBOE U BUIAOBOE MOHSATHS,

[ JOCyEeCTBISATh POAOBUAOBOE OMPEACICHUE TTOHSTHI.

Ilepuoauyecknii 3axoH u [lepuoanyeckas cucrema xumudeckux iemeHToB . 1. MenaeseeBa — 5
4acoB

ITepBble MOMBITKY KJIACCU(PHUKALIMN XUMUYECKUX IEMEHTOB. [ pyNIbl 3JIEMEHTOB CO CXOJHBIMU
CBOMCTBAMMU: LIEJIOUYHBIE METAJUIBI, EJIOYHO3EMEbHBIE METAJJIbI, TaJIOTEHBI, XaJIbKOI'€HbI, 0JIarOpoAHbIE
(uHepTHBIE) razbl. AMGpOTEpHbIE OKCHJIBI U TUAPOKCH IBI. OCHOBBI KJIacCU(UKAMN XUMUYECKHX 3JIEMEHTOB
. . Menneneesa. [lepuognueckuii 3axkon I. 1. Menneneesa. [lepuoandeckast cucteMa XUMUYECKUX
anemeHToB Jl. V1. MeHeneeBa kak €CTeCTBEHHOHAYUHAs! KIAaCCU(PHUKAIMS XUMUYECKHX 3JIEMEHTOB.
[TopsnkoBelilt HoMep anemenTta. Ctpykrypa [lepuoauueckoit cucremMbl XuMudeckux 3iementoB J[. WM.
MenieneeBa: nepros! (Maible U O0NbIINE), TPYIIIBI U MOATPYNIILI (IaBHbIe U oOouHbIe). KopoTkuil n
JUIMHHBIN BapuaHThl [lepuoanyeckoii cucteMbl xumuueckux anemMeHToB . . Menaeneesa. Jlantanonasl u
aktuHouabl. Hayunsiii mogsur JI. M. Menaeneesa. [Ipencka3anue CBOMCTB €€ HE OTKPBITHIX 3JIEMEHTOB.
3nauenue [lepuonnueckoro 3akona J[. M. Menneneesa. Kuzub u nestensHocts /1. V1. Menaeneesa.
JdeMoHcTpanum.

Kosnexnust rajoreHoB, XaJIlbKOT€HOB, IIEJIOYHBIX U IIEJT0YHO3EMENIbHBIX MeTAIIOB. [lomydenue
TUAPOKCHUIOB LIMHKA U MEJIH, UX OTHOLIEHUE K KUCIOTaM U OCHOBaHMAM. [IoirydeHre OKCUI0B HEKOTOPBIX
3JIEMEHTOB 3-TO MEPUO/IA U3 IPOCTHIX BEIIECTB, PACTBOPEHHUE UX B BOJE U UCIIBITAHHE PACTBOPOB
MHIUKATOpaMH.

JlaGopaTopHble ONBITHI.

21. [lomyyeHune TUAPOKCUAA IIMHKA U U3YYEHHE €r0 CBOMCTB.

IIpeameTHbIE pe3yJbTaThl 00yUYEeHUS
— packpsiBath cMbIca [lepuoauueckoro 3akona J[. . Menneneesa;
— OOBSICHATH (PU3HUECKUI CMBICT aTOMHOTO (ITOPSAIKOBOT0) HOMEPAa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmsl 4 nepuoza B Ilepuonuyeckon cucreme 1. 1. Menneneesa;
— OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOECHHUS aTOMOB, CBOMCTB JIEMEHTOB B MPEJIesIax MaJlbIX
IIEPHOJIOB U INIABHBIX MOJAIPYIIIL;
— XapaKTepu30BaTh XMMUYECKHE AJIEMEHTHI (0T BOJIOPOJIA /10 KaJIbIUs) HA OCHOBE MX IOJ0XKEHUS B
[lepuoanueckoit cucreme /1. . MenneneeBa u ocoO€HHOCTEN CTPOSHHS UX aTOMOB;
— COCTaBJIATh CXEMBI CTPOEHHS aTOMOB NepBbIX 20 areMeHToB [leprnoandeckoil cucTeMsl

. . Menneneesa;

— pacKpbIBaTh CMBICI MOHATUI: «XUMHUYECKAsl CBSI3bY, «AJIEKTPOOTPULIATEIIBHOCTDY,



— XapaKTepU30BaTh 3aBUCUMOCTh (PH3UYECKIX CBOWCTB BEIIECTB OT THUIA KPUCTAINIMYSCKOU PEIICTKH;
— OIpEAENATh BUJ XUMUUYECKON CBSI3W B HEOPTAHUYECKUX COCANHEHUSX;
— M300paXkaTh CXEMbI CTPOSHUS MOJIEKYII BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUIAMH XUMUYECKHUX CBSI3CH;
MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs
O 0Yyamuncs J0JKEH ymMems.:
[JJaenatb MOMETKH, BBITUCKU, LUTUPOBAHUE TEKCTA,
[ JcocTaBisiTh JOKIAL,
[J[JcoCTaBNIATh HA OCHOBE TeKCTa IpadUKH, B TOM yucie ¢ npuMmenenueM cpenacts UKT;
[ IBaaeTh TAKUM BUIAOM U3JIOXKEHUS TEKCTA, KaK PACCYKIEHUE,
[ [JUCTONIb30BATh TAKOM BUJI MBICIEHHOTO (MA€aJIbHOTO) MOAETMPOBAHHUS, KaK 3HAKOBOE MOICITUPOBAHUE
(Ha mpuMepe ypaBHEHUH peakuil JUCCOLMALINK, HOHHBIX YPaBHEHUHN peaKkinii,
MOJIypeaKIUii OKUCIICHHUS-BOCCTAHOBJICHHS);
[ [pa3audaTh KOMIOHEHTHI JIOKA3aTEIbCTBA (TE€3UC, APTYMEHTHI U ()OPMY I0KA3aTeNIbCTBA),
[ L]OCYIIEeCTBIATE NIPAMOE HHAYKTHBHOE 10KA3aTENbCTBO,
O DonpenensaTs, HCXOAs U3 yueOHOH 3a1aun, HEOOXOUMOCTD HEITOCPENCTBEHHOTO HITH OIOCPEI0BAHHOTO
HaOJIIOIEHUS;
[ ] caMOCTOSITENIbHO (POPMUPOBATH MPOrPAMMY SKCIIEPUMEHTA.

Crtpoenue aroma. CoBpemenHasi popmyauposka Ilepuoguveckoro 3axkona — 4 yaca
Snpo aToma. DneMeHTapHbIC YaCTHUIIBI: POTOHBI, HEUTPOHBI U AJEKTPOHBIL. [I1aneTapHast Moieb CTPOCHUS
atoma. M3otomnbl. ®U3nyeckuii CMbICI NOPSAIKOBOIO HOMEpa XUMHYECKOTro 3jieMeHTa. CoBpeMeHHast
dbopmynmpoBka [leproanyaeckoro 3akoHa. PagunoakTHBHBIC N30TOIEI (paauoHYKIUIb!). [Ipupoa snexTpoHa:
CBOMCTBA YaCTHUIIbI M BOJHBI. ATOMHAsi OpOUTAJIb U 3IEKTPOHHOE 00JI1aKo. s-, P-, d-, f-opouranu. dopma s- u
p-opOuTanei. JHepreTUUecKuil ypoBeHb. MakCUMalIbHOE YHCIIO JIEKTPOHOB HA YHEPTETUUECKUX YPOBHSIX
(eMKOCTb SHEPreTHUECKOro ypoBHs). Pactipenenenre 31eKTPOHOB B SJIEKTPOHHBIX CIIOSIX aTOMOB
XUMHYECKHX 3JIEMEHTOB 1—3-ro meprojoB. XapakTEepUCTHKA MIEPBBIX JIBA/IIATH XUMUYCCKUX FIICMEHTOB Ha
OCHOBaHMM UX MoyoxeHus B [lepuoanueckoiil cucreme xumuueckux 3nementoB J[. Y. MenneneeBa u
CTPOEHUS UX aTOMOB. BaneHTHbIE 31eKTpOHbl. MeTaisl 1 HeMeTaluibl B [leproauueckoil cucreme
xumuueckux 3nemeHToB J1. Y. MenaeneeBa. [Tonstue o6 none (kaTHoHe, aHMOHE). 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB aTOMOB XUMHUYECKHX 3JIEMEHTOB HAa OCHOBE M0J0KeHUA B [lepnoanueckoit cucreme /1.
N. MengeneeBa v CTpOeHUs1 aTOMa. DJIEKTPOOTPUIATEIIBHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
N3menenue paguyca aTroma, 3IEKTPOOTPUIATETbHOCTH, METAJUIMYECKUX CBOMCTB B MEPUOIAX U IIaBHBIX
MOArPYIIIaX.
IIpeameTHbIE pe3yJbTaThl 00yUYeHUSs
BEILIECTBOY, «CII0KHOE BEIIECTBO», «BAIICHTHOCTBY, «XUMHUECKAsl PEAKLIHS», UCTIOJIb3YS 3HAKOBYIO CUCTEMY
XUMHH; — PAaCKPBIBATh CMBICI 3aKOHOB COXPAHEHHS MACChl BEILIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TeOpUM; — pa3inyaTh XUMUYECKUE U (PU3UUECKHE SIBICHUS;
— Ha3bIBaTh XUMHYECKHE PJIEMEHTHI;
— OMPENENATh COCTaB BEIIECTB MO UX Gopmyram;
— ONPEACIISITh BAICHTHOCTh aTOMA 3JIEMEHTA B COCMHEHUSX;
— ONPENEIIATh TUIl XUMUUYECKUX PEAKIIUN;
— Ha3bIBaTh NPU3HAKHU U YCIIOBUS MPOTEKAHUSA XUMUUECKUX PEAKIUN;
— BBISABIISITH [IPU3HAKU, CBUIETEIbCTBYIOIINE O IPOTEKAHUN XUMUYECKON PEAKIIUU ITPU BBIIIOJIHEHUHU
XUMHYECKOTO OIBITA;
— COCTaBIIATH (HOPMYIIBI OMHAPHBIX COSAMHEHUI;
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s
O 0Yyamuics TOJKEH yMems.:
[JJaenatb MOMETKH, BBITUCKU, LUTUPOBAHUE TEKCTA,
[1[JCOCTaBIATh AOKIAM,
[J[JcocTaBsATh HA OCHOBE T€KCTa IpaduKH, B TOM yucie ¢ npuMeHenueM cpeacts UKT;
[l [JBnageTe TAKUM BUIOM U3JIOKEHUS TEKCTA, KAK PACCYKICHUE,
[ [JUCTONIb30BATh TAKOM BUJI MBICIEHHOTO (MA€aJIbHOTO) MOAETMPOBAHHUS, KaK 3HAKOBOE MOICITUPOBAHUE
(Ha mpuMepe ypaBHEHUH peakuil TUCCOMAMU, HOHHBIX YPaBHEHUN peaKIIHii,
MOJIypeaKluii OKUCIEHUSI-BOCCTAHOBIICHU );
(1] pa3nu4aTh KOMIIOHEHTBI JIOKA3aTeNbCTBA (TE3UC, apTyMEHTHI U (POPMY TOKa3aTENbCTRA);
[ L]OCYIIEeCTBIATE NIPAMOE HHAYKTHBHOE 10KA3aTENbCTBO,
O Conpenenstb, UCXOAs U3 y4eOHOH 3a1a4u, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO MIIH OIIOCPET0BAHHOTO
HaOIIOIEHUS,;



XumMHuyeckas cBsi3b — 7 4acoB
XuMuyecKasi CBsI3b. JHEPrUs XUMHUYECKON CBS3H. Y CJIOBUSI BOSHUKHOBEHHSI XUMUYECKOU CBA3M 110 JIbIouCy.
KoBanentnas cBsi3b. OiuHapHasi, TBOWHAS U TPOHHAS XUMUYecKas CBs3b. MeXaHn3Mbl 00pa3oBaHUS
KOBJICHTHOM CBSI3U: OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN. [lonsspHas u HenossipHast KOBAJICHTHAS CBSI3b.
[TonsspHOCTH MOJIEKyJIbL. [loHATHE O MUnoJie. [{nuHa xuMuueckoi cBsi3u. HanpaBiaeHHOCTh KOBAJICHTHOM
cBA3U. BaneHTHsIi yroia. ['eomeTpus MoieKysl. DJIEKTPOHHBIE MTApbl XUMUUYECKOU CBSI3U, HETIOCIICHHbIE
anekTpoHHble napbl. MonHas cBa3b. Koopaunannonnoe yncio. CBONCTBA BEILIECTB ¢ MOHHOM CBSI3bIO.
OTnuvre MOHHOHM M KOBAJICHTHOM CBs3U. MeTtayumueckasi cBsi3b. CBOHCTBAa META/LIOB, 00YCIOBICHHBIC
METaJUIMYECKOM CBsI3bI0. BaJeHTHOCTH U cTeneHb OKUCIeHus. OnpeiesieHue CTeNeH OKUCIEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB B coenHeHusXx. CTpoeHue TBepabixX BeulecTB. Kpucramnuyeckue u amopdHbie
BeulecTBa. [loHsATHE 0 KpUCTAIUIMUECKOH perieTke. TUIbl KpUCTAIIIMYECKUX PEIIETOK (ATOMHAs,
MOJIEKYJISIpHAsi, HOHHAs, METaJUTMUecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT TUIIA
KPUCTAJUIMYECKOUN PEIIETKH.
JdemoncTpanmu.
Monenu MoeKyn (BObI, YIJIEKHCIOTO B CEPHICTOTO Ta30B, eHTaxaopuaa pocdopa, rekcadropua ce
pb1). OOpa31bl HOHHBIX M KOBAJICHTHBIX coeiMHeHUN. KpucTamueckas pelierka XJiopuaa HaTpus U
xJopyaa 1ne3us. Moaenu KpucTauInueCKuX PElIeTOK KOBAJICHTHBIX U MOHHBIX COCTMHEHUMN.
JlaGopaTopHble ONBITHI.
22. CocraBieHue Mojelneit MoJekyi. 23. Bo3ronka noja.

9 kJace (2 4 B HeJElo0, Bcero 68 4aco)

Crexuomerpus.
KoandyecTrBenHble oTHOmMIEeHUsI B XuMuu — 10 yacoB
Mo — eauHUIA KOJIMYeCcTBa BemecTBa. Yucino ABoranpo. Momnsipaas macca. BeiBoa opmyis
coequnenus. [Ipocreiinas (amnupuyeckas) 1 MoseKkyssipHas Gopmysnbsl. 3akoH ABoraapo. MomsipHbIii
o0BeM raza. HopmanbHbIe U CTaHIapTHBIC YCIOBUS. AOCOIFOTHAS U OTHOCUTEIIbHAS TUIOTHOCTH T'a30B.
Pacuertsl mo ypaBHeHUsM peakiiuii. Berarcnenue macchbl, 00beMa WM KOJIMYeCTBa BEIIECTBA M0 U3BECTHOU
Macce, 00beMy WM KOJIMYECTBY BEUIECTBA OHOTO U3 PEareHTOB WM MPOAYKTOB. PacueTsl 00beMHBIX
OTHOLLIEHUH Ta30B B XUMUYECKUX PEAKIUAX. Bpluncienrne KoauyecTBa MOJIEKYJT IO U3BECTHOMY KOJIMYECTBY
BellecTBa. PacueTsl Mo ypaBHEHUSIM peaKklUid B CIydae, KOrJa OJHO U3 BEIIECTB HAXOAUTCA B HEJOCTATKE.
Brrunciienne maccbl O4HOTO U3 IPOAYKTOB PEAKIIMU 110 MacCe pacTBOPA, COAEPIKALIETO ONPEAETICHHYIO
JIOJIF0 UCXOJHOTO BEIIeCTBA. BBIX0O MPOAYKTa XUMUYECKOM peaklvu, €ro pacyer. JleMoHCcTpanum.
[Toka3 HEKOTOPBIX COEAMHEHUH KOJIMYECTBOM BellecTBa 1 MOJIb.
JlemoHCTpa1ust MOJISIPHOTO 00BeMa UCATBHOTO rasa.
Xumuyeckas peakuusi — 17 yacos
Teopust >NEKTPOTUTHUECKON TUCCOIUAIIMN. DIEKTPOJIUTHI U HEANIEKTPOoauThl. MloHbl. KaTOHBI 1 aHMOHBL.
[lonsiTue o rumpaTUpoBaHHOM HOHE. KpucTtamioruapaTel. DHEPrusi KpUCTATUIMUYECKOW PEIIETKH.
Jucconmariust KUCIOT, Coel u ocHOBaHui. OripeiesieHne KUCIOT, OCHOBAHUH U COJIEH C TOYKH 3pEHUS
TEOPHUH AIIEKTPOIUTHIECKON Arccoranyu. oH ruipokconus, ero oopasoanue. OcoOeHHOCTH
JTUCCOIMAIIMY MHOTOOCHOBHBIX KUCIIOT. Juccorumanus Kucibix coneil. CUIbHbIE U ClTa0bie SJIEKTPOJIUTHI.
Crenens nuccouuanuu. KucnotHocts cpenpl. Bonopoanslil nokasarens. OnpeneneHne KUCIOTHOCTH CPEJIbl
C TIOMOIIBI0 HHAUKATOPOB U pH-MeTpoB. Peakiinu noHHOTr0 0OOMEHa M yCTIOBUS WX TIPOTEKAHMUS.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHI B CBETE MPECTaBICHUN 00
AIEKTPOIUTHYECKON aucconmanuu. [ uaponaus coneit. ['mapomms coneit, 00pa3oBaHHBIX CIa0OBIM
OCHOBAaHHMEM U CHJILHOU KHUCJIOTOM, cJ1a00i KUCIOTOW M CHIIBHBIM OCHOBAaHHUEM, CIIa00M KUCIOTOM M CIIa0bIM
OCHOBaHHMEM. Peakiiusi cpeqibl BOJHBIX pacTBOPOB cojieil. OOpaTuMbIii 1 HEOOPATUMBII THIPOJIA3 COJICH.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakluu. [Ipolieccsl OkucneHns U BOcCTaHOBIEHUsI. OKUCIIUTEb.
BoccranoBurens. CocTaBiieHUE ypaBHEHH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. PaccTaHoBKa
K02 (HUIIMEHTOB B YPAaBHEHUSIX OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI METOOM IIIEKTPOHHOTO
OanmaHca. XMMHUYEeCKUE UCTOYHHUKY TOKA. ["abBaHWYECKUI 37IeMEHT. DIEKTPObl (KaTol U aHOJ) B
raJIbBAaHUYECKOM DJIEMEHTE. DIEKTPOXUMUUYECKUM psAll HAPSKEHUH MeTauioB. Jiektpoini. [Iponeccsi,
MPOTEKAIOIIKE Ha KaTOJE U aHOJE IIPpH AeKTponuse. [[pumeHenne 3JIeKTpoin3a B IPOMBIIIJIEHHOCTH.
TeroBoit apdexT xumuueckoit peakuu. [lonstue o repmoxumun. TepMoXxuMuyeckoe ypaBHeHHE. DK30- U
SHIOTEPMUUYECKHE peaKIMU. PacueTsl M0 TEPMOXUMHUUYECKOMY YPABHEHHUIO: pACUET KOJIMYECTBA TEIUIOTHI 110
Macce, KOJIMYECTBY BEIIeCTBa HJIM 00beMY HCXOIHOTO BemecTBa. [IoHATHE 0 CKOPOCTH XMMHUYECKOM
peakiuu. GakTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKO# peakinu. Karanuzatop u uaruourop. [lonsrue o



KaTaIUTHUeCKuX peakiusax. [lorsrue 06 oOpaTuMbIX peakiusax. XuMudeckoe paBHoBecue. GakTopsl,
BIIMSIONINE HA XUMUYecKkoe paBHoBecue. [Ipunnumn Jle [laTtense. Cmenienne XuMUYECKOro paBHOBECHSL.
Krnaccudukanus XuMHYECKUX peaKIUi MO Pa3IMYHbIM IMPU3HAKAM: 110 YUCITY U COCTaBY UCXOHBIX U
00pa3yoIIUXCs BEIIECTB; 10 U3MEHEHHIO CTETIEHN OKUCJICHUS aTOMOB XMMUYECKUX 3JIEMEHTOB; 10
TeIIoBOMY 3 (eKTy, M0 IPU3HAKY 00PaTUMOCTH, 110 HAJTMYHUIO HJIM OTCYTCTBHIO KaTalu3aTopa.
JdemoHcTpaumu.

DNEeKTPOIPOBOAHOCTh BOJIbI U BOAHBIX PACTBOPOB PA3IMYHbIX coeMHEHUN. OnpeneneHue KUCIOTHOCTU
Cpelibl IpH MOMOIIY YHUBEPCAIbHOTO MHAUKAaTopa U pH-Merpa. Paznoxenue nuxpomara aMMOHHMS
(«BynKaH»). MeqHO-IIMHKOBBIHN ralbBAHUYECKHIA AIEMEHT. DJIEKTPOJIM3 BOJJHOTO pacTBOpa Opomuia
meau (II). Dx3oTepmuyueckre U YHAOTEPMUYECKUE PeaKIIMK (TOPEHUE MarHusl, pa3jiokKeHHe MaJaxuTa).
Bnusiaue pa3nuuHbIX (GakTOpoB (TeMnepaTypa, KOHIIEHTPAIHs, CTETIEHb U3MENIbYCHUSI TBEPAOTO BEIIECTBA)
Ha CKOPOCTb B3aUMOJEHCTBHS LIMHKA C COJIIHOM KUCIIOTOW. BiusiHue karanu3aropa Ha CKOPOCTh Peakluu
pa3ioeHus nepokcuaa Bogaopoaa. BiusHue temnepaTypsl Ha CMEIIEHUE PABHOBECUS PEAKIIUT
JUMEPHU3ALMH TMOKCH/Ia a30Ta.

JlabopaTopHble ONbITHI.

24(1)1. V3yueHwue 3J€KTPOIPOBOAHOCTH PACTBOPOB M ABHIKCHHUS HOHOB B DJICKTPUUECKOM ITOJIE.

25(2). CpaBHeHHE OKpPAaCKU MHMKATOPOB B pa3HbIX cpenax. OnpeeeHne KUCIOTHOCTH CPEIbl.

26(3). Peakumu oOMeHa B pacTBOpax AJIEKTPOJIMTOB.

27(4). 'maponus coei.

28(5). OKuCIUTEIHHO-BOCCTAHOBHUTEIILHBIC PEAKIIHH.

IIpakTnyeckue padorsi:

1) DxcriepuMeHTaIbHOE pEelIeHHE 3a/1a4 110 TeMe «DIEKTPOIUTUYECKAs JUCCOIHAITHS.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHUs

Ydamuucs qOJKEH ymems:

[ [JACIONB30BaTh IPYU XaPAKTEPUCTUKE NPEBPAIIEHNIN BELIECTB IMOHATHUS . «(XUMHUYECKAsl PEAKLIUS,
«pEaKUU COCTUHEHHS, «PEAKIIUU PA3II0KEHU», «PEAKIIMH 0OMEHa», «PEaKIUU 3aMEIICHUS, «PEAKIIUN
HEUTpaIU3aLUun», «3K30TEPMUUECKHIE PEAKLIUN», «IHIOTEPMUUYECKHE PEAKLIUN», «OOpaTUMBbIE PEaKLIUN»,
«HEeoOpaTUMbIE PEAKIINIY, KOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUI, «TOMOT€HHBIE PEAKIIUNY,
«TeTEPOTCHHBIC PEAKLINNY, «KATATUTHICCKUE PEaKIIUN», HEKATATUTHUECKUE PEAKIN», «TEIUIOBOH Y PeKT
XUMHUYECKON PEAKIUN», «CKOPOCTh XUMHUECKOU PEAKIINMN», «KaTaIn3aTop»;

[1JxapakTepu30BaTh X MMUYECKHE dJIEMEHTHI 1-3-T0 IEPHOJIOB IO UX MOJIoKeHHIo B [leproanyeckoit
cUCTeMe XUMHYecKuX ieMeHToB /I.- . MenneneeBa: XUMUUYECKUI 3HAK, TOPAIKOBBIA HOMED, IIEPUO,
rpymnna, NoArpymna, OTHOCUTENIbHAs. aTOMHAsl Macca, CTPOCHHUE aToMa

(3apsn s1pa, YUCIIO MPOTOHOB M HEUTPOHOB B sIJIpe, 00IIee YUCIIO FNEKTPOHOB, pacipe/ieIeHUue 3JIEKTPOHOB
IO 3JIEKTPOHHBIM CJI0SIM, IPOCTOE BEIIECTBO, POpMYJia, HA3BAaHUE U THII

BBICIIIET0 OKCHJIAa M THAPOKCUIA, JIETYYero BOAOPOAHOIO COeIMHEHHS (1711 HEMETAJUIOB));

[ DxapakTepu30BaTh OOIMINE XMMUYECKHE CBOUCTBA aM(DOTEPHBIX OKCHUIOB U THAPOKCHIIOR;

(1 JpyUBOIUTE MPUMEPHI PEAKLNH, MOATBEPKAAIOLIINX XHMUYECKIE CBOMCTBA aM()OTEPHBIX OKCHIOB U
TUJIPOKCHJIOB;

(][] naBaTh XapakTE€PUCTUKY XUMUYECKHUX PEAKLIUN MO YMCIy U COCTaBYy UCXOIHBIX BEILECTB U

MIPOJYKTOB PEAKIUH; TETJIOBOMY 3(h(PEKTy; HaPaBICHUIO IPOTEKAHUS PEAKIIUN; U3MEHEHUIO

CTEIEHEN OKUCIIEHHS YJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BELIECTB; YYACTHIO KaTaIN3aTopa;
[1J00OBSICHATD ¥ MPUBOAUTDH MPUMEPHI BIUSHHISI HEKOTOPBIX (haKTO POB (MIPUPOIA PEArupyOIIHX
BELIECTB, KOHLEHTPALlUs BELIECTB, JAaBICHHE, TEMIIEPATypa, KaTaIn3aTop, NOBEPXHOCTh CONPUKOCHOBEHHUS
pearvpymouux BelecTB) Ha CKOPOCTh XUMUYECKUX peaKLnii;

[10JHaOnroaTh M OMHCHIBATh YPABHEHUS PEAKLIUH MEX/1y BEIIECTBAMU C TOMOIIIBIO €CTECTBEHHOT'O
(pyccKoro UM pOHOTO) SI3bIKa U A3bIKA XUMUM;

(1 JIpOBOIUTH OMBITHI, MOATBEPIKAAIOIINE XUMHYECKHE CBOMCTBA aM(POTEPHBIX OKCUAOB U THAPOKCHIIOB;
3aBHCHUMOCTh CKOPOCTH XMMHUYECKOH peaklMy OT pa3inyuHbIX (akTopoB (pupoaa

pearupyouux BEIECTB, KOHIIEHTpaIUs BEIIECTB, AABJICHUE, TEMIIEPATypa, KaTaau3aTop, IOBEPXHOCTb
CONIPUKOCHOBEHHUSI pearupyromux BemecTB).

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics OJKEH ymems.:

(10 onpenensars uejib y4eOHOH AesITeIbHOCTH C MOMOIIBIO YYUTENS 1 CAMOCTOSATENFHO, HCKATh

Cpe/CTBa ee OCYIIECTBIEHUs, paboTas Mo MIIaHy, CBEPATh CBOU JIEHCTBHS C IIEIIbIO U MIPH
HE00XOIMMOCTH UCIPABIISATH OIIUOKHU C MTOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;

[1[JcocTaBaATh AHHOTAILUIO TEKCTA,



[10Jco3maBaTh MOZIEIH C BBIACICHHEM CYLIECTBEHHBIX XapPaKTEPUCTUK 00BEKTA U MPEICTaBICHHEM
UX B IPOCTPAHCTBEHHO-TpadUUeCKON MIIH 3HAKOBO-CUMBOJINYECKOH hopme;
O DonpenensiTh BUABI KiaccupuKauu (eCTeCTBEHHYIO U HCKYCCTBEHHYIO);
[ L]oCyIEeCTBIATh NPSIMOE AEAYKTUBHOE OKA3aTENLCTBO.

Hemerasibl — 22 yaca
[Tonoxenune HemeramuioB B [lepuoguueckoit cucteme xumuueckux 3meMeHToB 1. 1. Menneneesa.
Oco6eHHOCTH PIIEKTPOHHOTO CTPOSHHsI HeMeTauoB. O0mue cBoiicTBa HemeTawioB. ['anorensr —
a7eMeHTHI I1aBHOUW moarpynmsl VII rpynmer. O0mias XxapakTepUCTHKA TOATPYITBI. BO3MOXHBIE CTETICH!
okucneHus. Ou3nyeckre 1 XMMUYEeCKHe CBOMCTBA rajoreHoB. OcobenHoct gropa. [lnaBukoBas KucioTa u
ee coyu. XJ0p, ero pacnpoCcTPaHEeHHOCTh B PUPOJIE, MOIy4YeHUE (B MPOMBIIUIEHHOCTH U B J1a00paTOpun),
¢du3nveckrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE. XJIOpPOBOJOPO/, MoyyeHne, cBoicTa. CosHas
KHCIIOTa U ee conu. [IprMeHenne consiHOM KUCIOTHI U ee coliell. KauecTBeHHas peakius Ha XJIOPHI-UOH.
Onpenenenne noja kpaxmaiaoM. I1opsaok BEITECHEHHUS OJJHOTO raJIor€Ha APYyTruM U3 PacTBOPOB
rasorenuioB. Cepa, ee HaX0XACHHUE B IPUPOJIE, AIUIOTPOIHUS, GPU3NYECKUE U XUMUUECKHE CBONCTBA.
Cepoonopon. CepoBogopoaHas kucinora. Cynshuast. Oxcup cepsl (IV) (cepHUCTSIN Ta3), cepHUCTAS
kuciota, cyabdurel. Oxcun cepsl (VI) (cepusbrit anrunpua). Cepras kucinora. OKHCIUTEIbHBIE CBOMCTBA
KOHIICHTPUPOBaHHOU cepHOoU KucioThl. Cynbdatel. [loaydenne u mpuMeHeHne CepHOM KUCIO0THI (0e3
TEeXHOJOTH4ecKor cxembl). KauecTBeHHas peakuus Ha CyiabdaT-uOoH. XUMHUYECKOE 3arps3HeHHe
OKpY>Karolen cpeibl okcuaaMu cepbl. Kucinotueie 1oxau. A30T, €ro HaX0XICHHE B PUPO/IC, BAJICHTHHIE
BO3MOXKHOCTH aToMa a3oTa. A30T Kak pocToe BellecTBo. OU3nueckue 1 XMMUYECKHE CBOMCTBA a30Ta,
nosiyueHue, npumenenue. [Ipobnema cBsa3piBanus atMocepHoro azora. IlpeacraBinenrne o MUHEpaJIbHbBIX
ynobpenusix. Kpyrosopor azora. AMmuak. CTpoeHHe MOJIEKYJIbl, GU3NYECKUE U XUMUYECKIE CBONCTBA,
nosiyuyeHue (0e3 TeXHOJIOrnuecKkoi cxeMbl) U npuMeHnenue. Conu ammonus. KauecTBeHHast peakiusi Ha MOH
ammoHus. OKcupl a30Ta. A30THAs KUCIOTa: ONyuyeHue, PU3ndeckre U XUMHUECKHUe CBOICTBA.
[Tpumenenne a3otHoOM kucinoTel. Hurparer. @ocdop. benslit u kpacuslii pocdop. Pusndeckue u
xumuueckue cBoiicta pocdopa. [lonyuenue u npumenenue gochopa. Oxcun dpochopa (V) (bocdophsrii
aarunapun). ocdopuHas kucinora u ee conu. Docdopubie ynodpenus. Yriepoa. Anmas u rpadutr —
IJIOTPOIHbIE MOAU(UKaU yriepoaa. Pu3nueckue U XMMUYECKUE CBOMCTBA yriepoaa. AMOpGHBIi
yriaepoa. AKTUBUPOBaHHBIN yroib. AacopOuus. JlpesecHslii yrosb. Caxa. KameHHbIl U1 Oypblil yroJb.
VYrapusiii ra3 (okcun yriepona (II)), ero coiicTBa u ¢puznonornyeckoe 1eHCTBUE HA OPTaHU3M.
VYrnexucnslii ra3 (okcun yriepoaa (IV)), ero momyudenue, cBoictBa u npuMenenue. [Tapaukosiii 3hdext u
€ro MoCJe/ICTBUA. YTONbHAs KUCIIoTa U ee conu. KpyroBopot yrinepozaa B npupoze. Kpemuwuii. Oxcun
kpemuus (IV), kpemuueBas kuciora u cunukarel. Crexino. Kepamuka. Ctekiio — npumep aMmophHOTo
MaTepuana.
JdemoHcTpanmu.
OO6pa31bl IpOCTHIX BEIIECTB HeMeTauloB. [lomyueHue xyopa 1 u3yuyeHue CBOMCTB XJIOpHOU BoJIbl. ['opeHue
¢docdopa u cypbMsbl B xope. KauecTBeHHas peakiiys Ha XJIOpUI-UOHBI. Peakiius coeAuHeHns cepbl U
xenesa. [lomyueHne cepoBoiopoia U ero ropeHue Ha Bo3ayxe. OcaxaeHue cynb(uaoB MeTauioB.
[Tonydyenue cepuucroro raza. KauecTBeHHast peakiysi Ha CEpHUCTBIN ra3. [[eicTBuEe KOHIIEHTPUPOBAHHOM
CEpHOI KUCIOTHI HA Melb U caxapo3dy. OOyriuBaHue JIYYUHKH KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTOM.
PactBopenne ammuaxa B Bozie («AMMuauHblil (oHTaH»). [lonydeHne ammuaka u3 XJIopuJa aMMOHUS U €T0
B3aUMOJIEHCTBHE C XJI0pOoBO10poIoM («IpM Ge3 orus»). BzaumoneiictBie Meau ¢ pazoaBieHHON U
KOHIICHTPUPOBAHHOM a30THOM KUCIOTOM. B3anmoneiicteue pocdopHoro anruapuaa ¢ Bo0H. 3HAKOMCTBO C
KPUCTANTMYECKUMH pelieTkaMu rpadurta u anmasa. [lornorienre akTHBHPOBAaHHBIM yTJIEM T'a30B U
BEIIECTB, PaCTBOPEHHBIX B Bojie. Oca)k/eHre KpEMHHUEBOM KUCIIOThI U3 pacTBOpa CUIIMKATa.
JlabopaTopHble ONBITHI.
29(6). KavecTBeHHBIE peaKIMU Ha COJITHYIO KHCIIOTY.
30(7). BeiTecHeHHE TaIOTEHOB JAPYT APYTOM U3 PACTBOPOB COJICH.
31(8). N3yueHue CBONCTB CEPHOIT KHCIIOTHI.
32(9). M3yyeHnue CBOWCTB BOJHOTO pacTBOpPa aMMHAKa.
33(10). Mzyuenue cBOWCTB pacTBOpa KapOOHATAa HATPHSI.
IIpakTnyeckune padorsI:
2). IlomyueHue aMmMHaKka v U3y4eHHE €ro CBOMCTB.
3). [Tosy4deHue yrieKucaoro raza U H3y4eHUe ero CBOUCTB.
4). DKkcriepuMeHTAlIbHOE pelleHre 3a1a4 o TeMe «Hemeramibiy.
IIpenmeTHbIe pe3yibTAThI 00y4eHUsA
VYyammiicss OJKEH ymems:



[ [JuCcnoab30BaTh MPU XapaKTEPUCTUKE METAJUIOB U UX COCIMHEHUH MOHSATHS . KHEMETAJIIBDY,
«TaJIOTEHbI», «AJIOTPOITHBIE BUJOU3MEHEHHUS», <GKECTKOCTh BOJIBI», «BPEMEHHAs KECTKOCTh

BOJIBI», «IIOCTOSTHHAS )KECTKOCTH BOJIBI», «OOIIIast >KECTKOCTh BOJIBI;

[0 paBaTh XapaKTEPUCTUKY X MMHUYECKHUX 3JIEMEHTOB-HEMETAUIOB (BOJIOPOA, TaJIOTEHOB, KHC-

Jopojia, cepsl, a3oTa, pocdopa, yriepoaa, KpeMHHS ) TIO UX MMOJI0XKEHHIO B [leproanyueckoit

cucreMme xumuueckux anemeHToB JI. . MenneneeBa (XuMHUUECKHii 3HAK, MOPSAKOBBIA HOMED, IEPHO/I,
rpyIIa, HoArpyIa, OTHOCUTENIbHAsI aTOMHAs Macca, CTPOCHHE aToMa (3apsl

SJIpa, YUCIIO0 POTOHOB U HEUTPOHOB B si/Ipe, 0011Iee YHCII0 AIEKTPOHOB, paclpeaesieHue

AJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, GOopMyJIia, Ha3BAHUE U THUII

BBICILIETO OKCHJA U THJIPOKCcH A, GopMylia U XapaKTep JETy4ero BOJOPOIHOTO COSAUHEHHUS);
[1JHa3bIBaTh COEAUHEHHUSI HEMETAJIOB U COCTABJIATH UX (DOPMYJIBI IO HA3BAHUIO,

[ [0xapakTepu30BaTh CTPOCHHE, 00IHe QH3NYeCKie U XUMHUYECKHE CBONCTBA MPOCTHIX BEIECTB
HEMETAIIOB;

[ 0OBSACHSATH 3aBUCUMOCTb CBOMCTB (MJTU MPECKa3bIBaTh CBOMCTBA) XUMUYECKUX JIEMEHTOB-
HEMETaJUIOB (pajinyc, HEMETAUIMUYECKUE CBOMCTBA AIIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA IEMEHTOB) U 00pa3yeMbIX UMH COEAMHEHUHN (KUCIOTHO-OCHOBHBIE

CBOMCTBA BBICIINX OKCHJIOB U THAPOKCHJIOB, JETYYUX BOJOPOIHBIX COSAMHEHUH, OKUCIUTEIILHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA) OT MoioxkeHus B [lepuoandeckoit cucreme xumuueckux snemeHTos J1. U.
Menneneena;

[ JonuchiBaTh OOIIHE XUMHUYECKHE CBONCTBA HEMETAJUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOT0) SI3BIKA U SI3bIKA XMMUU,

[J[JcocTaBNIATh MOJIEKYJISIPHBIC YPABHEHUS PEAKIIN, XapaKTePU3YIOIIUX XUMHUIECKHIE CBONCTBA
HEMETAJVIOB U UX COCIMHEHUM, a TAKKE AJIEKTPOHHBIE YPABHEHUS ITPOLECCOB OKUCIIEHUS -
BOCCTAaHOBJICHUS; YPABHEHUS AJIEKTPOJUTUUECKON NUCCOLUALINH; MOJIEKYIISIPHBIE, TIOJIHBIE U
COKpAILlEHHbIE HOHHBIE YPABHEHUS PEAKLUNA C YHACTUEM DJIEKTPOJIUTOB;

O [JycTaHaBIMBaTh NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMUYECKOM CBA3BIO, TUIIOM
KPUCTATMICCKON PEIISTKA HEMETAJUIOB U UX COCIMHEHUH, UX OOIMMH (PU3MYESCKUMH U XUMUYECKUMU
CBOMCTBAMH;

[ ] omuChIBaTh XMMHUECKHE CBOMCTBA BOJAOPO/IA, TaJOTEHOB, KMCIIOPOaa, Cephl, a3ota, pochopa, rpadura,
anMasa, KpeMHUS ¥ UX COeTUHEHUH ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POIHOTO) S3bIKA U S3bIKA
XUMUHU;

[ [JonmuchIBaTh COCOOBI YCTPAHEHUS KECTKOCTU BOMBI M BBITTOJIHATH COOTBETCTBYIOIINN UM XHU-
MHYECKHUM KCIIEPUMEHT;

() (] BBITIOJTHSAATH, HAOJIFOATh U OMHUCHIBATH XUMUYECKUI SKCTIEPUMEHT MO PAaCIIO3HABAHUIO HOHOB
BOJIOpOJIa U aMMOHUSI, Cyibdar-, KapooHat-, CuiMKaT-, pocdar-, Xxaopua-, 6poMuI-, Ho-

JTU-UOHOB;

O [J3KCnepUMEHTATBHO UCCIEAOBATH CBOMCTBA METAJUIOB U X COCIMHEHHM, PEIIaTh SKCIIEPU-
MEHTaJIbHbIE 3aJ1a4M 110 TeMe «HemeTamby;

(1] ONMUCBHIBATH X UMHUYECKUN SKCTIEPUMEHT ¢ MOMOIIBI) €CTECTBEHHOTO (PYCCKOTO MJIH POAHOTO) S3bIKA U
SI3bIKAa XUMUU;

O O obpammarbes ¢ 1abopaTOPHLIM 000PYIOBAHMEM U HATPEBATEIBHBIMU IIPUOOPAMH B COOTBET-

CTBUHU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH; HaOI0aTh 3a CBOWCTBAMHU HEMETAJUIOB U UX CO-
€AMHEHUH U SBIICHUSIMH, TTPOUCXOISAIINMHU C HUMH;

[l nenaTek BBIBOAKI IO PE3YILTATAM MIPOBEIEHHOIO 3KCIIEPUMEHTA.

O JIpOBOAUTH PacUeThl M0 XUMUYECKUM (hOPMYJIaM U YPaBHEHUSIM pEaKLUi, IPOTEKAIOUINX C
y4acTHEM HEMETAJJIOB U UX COECUHEHUH.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiics 10JKEH ymemvl

[J[JopraHU30BBIBATh y4eOHOE B3aUMOJIEHCTBUE B TPYIIE (paCIpenessiTh POJIU, JOTOBAPUBATHCS

APYT C IPYyrOM U T. 11.);

O OnpeasuneTs (MPOrHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PELICHUH;

[ [JmOHUMATh MPUYHUHBI CBOETO HEYCIIeXa M HAXOIUTh CIIOCOOBI BBIXO/A U3 3TOH CUTYAIlNH,

(0B Ouayiore ¢ yYUTEJIEM YUYUTHCS BhIPAaOAThIBATh KPUTEPUU OLIEHKH H OTIPEACISTh CTETICHb
YCHENTHOCTH BBITTOTHEHUS CBOEH paOOThI U pabOTHI BCEX, UCXO/S M3 UMEIOIINUX CSI KPUTEPUEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKH U MOJIb30BATHCSI UMU B XO/I€ OLIECHKU U CAMOOILICHKU;

[l JoTrcTanBarh CBOI TOUKY 3PEHUSI, ApTYMEHTUPYS €€,

[ JmoATBepKAaTh apTyMEHTHI (haKTaMHu,



[ LJKpUTUYHO OTHOCUTBLCS K CBOEMY MHEHMUIO;
[ 0cnymars APyrux, ObITATbCS MPUHUMATH JPYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHHUTH
CBOIO TOUKY 3PEHUS;
U [JcocTaBnaTh pedepaT Mo onpeaeeHHoun Gopme;
U ocyIecTBIsATL KOCBEHHOE PAa3AENUTENBHOE AOKA3aTEIbCTBO;,
[ DomnpenensaTs, HCXOAs U3 yueOHOH 3a1a4un, HeOOXOAUMOCTb UCIIOIb30BAaHUS HAOJIO IEHHS WITH
9KCIIEPUMEHTA.

Merasibl — 9 yacos
[Tonoxxenne metaiios B [lepuoauueckoii cucteme xumuueckux ieMeHToB /. 1. Menneneesa. Ctpoenue
aToMoB MeTayu1oB. O01Ke CBOMCTBa MeTaJUIOB. PaciipocTpaHeHHOCTh METa/LIOB B npupoie. Pusnyeckue
CBOKCTBA METAJJIOB. XMMUYECKUE CBOMCTBA METAJJIOB: PEAKLUH C HEMETAJUIaMHU, KUCIIOTaMHU, COJISIMU. Psi
aKTUBHOCTEH METAJUIOB (JIEKTPOXUMHUYECKHH psill HaNpspKeHU MeTaiioB). CiocoObl MOTy4eHUs
MeTasuioB. [loHsTHE 0 MeTauTyprun. 3HaueHHe METaJUIOB B COBpeMeHHOM ob1ecTBe. Ll{enounbie MeTasubl.
OOwias xapakrepucTrka noarpymnmsl. Harpuii: HaxoxaeHue B npupoje, (puzndeckue CBONCTBa,
B3alMOJICICTBUE ¢ HeMeTalllaMH U BoAoi. OKpallluBaHueE TUIaMEHU COJISIMU HaTpus. ' uapokcua HaTpusl,
€ro CBOICTBa, nosydyeHue u npuMeHenue. [Ipasuna 0ezonacHoi paboThl ¢ THAPOKCUIOM HATpPUS.
Kanbuuii — npezncraBuTeNb ceMENCTBa EI0YHO3EMENIBHBIX METaIOB. Haxox1eHne KaJbLys B IPUPOJE.
Men, MpaMop, U3BECTHAK U runc. Gusnyecknue CBOMCTBA, B3aUMOACHCTBUE C HEMETAJUIAMU U BOAOH.
Coenunenns kanpuus. Okcua U ruipokcut Kaiabius. M3Bects. CTpouTenbHble MaTEpUaibl: HEMEHT U
6eroH. OKkpalBaHue MIAMEHU COSIMU KaJbIsl. AMOMUHUEN. PacnpocTpaHEeHHOCTh aJlIFOMUHUS B IIPUPOJIE.
dusnuecKkue U XUMUIECKHE CBOUCTBA. AM(POTEPHOCTh OKCHIA M THIPOKCHAA amoMuHus. [Ipumenenue
amoMuHMs. [lypaltoMHH Kak OCHOBa COBpeMeHHOM aBuanuu. JKenezo. Munepainsl xeine3a. PU3ndyeckue u
XMMHUYECKHE CBOICTBA (B3aMMOJICHCTBUE C KUCIOPOA0M, KUCIOTaMu, xjopoM). Coequnenust xenesa (1) u
xene3a (I11) u ux cBolicTBa: OKCUABL, TUAPOKCUABI U cou. KauecTBeHHas peakius Ha noH xenesa (I11).
UyryH u cTtanp — BaKHEWILUE CIUIAaBbI JKene3a. 3aKkaJeHHas U OTIIyIleHHas cTanb. Koppo3us xenesa.
JdeMoHcTpanum.
Komnekuust npocthix Bemiects — MeTaiioB. «CaTypHOBO JepeBo» (B3aUMOEHCTBHE LIMHKA C PACTBOPOM
HHUTpaTa cBuHIA). Koyiekius BaXHEHIINX MUHEpanoB MetaiuioB. Boccranopnenue okcuna xenesa (I11)
anmoMuHueM. B3aumopeiicTBie HaTpus U Kaiblius ¢ BoJgoi. ['openue Hatpus B xiope. OkpalinBaHue
IUIAMEHHU COJIIMU HaTpUA U Kanblus. Koiutekius « AFOMUHH U €ro CIuIaBbl». B3anmoaeicTBie amoMuHus
C BOJIOM, pacTBOpaMu KUCIOT U mmenodei. Komnexkuus «0Kene3o u ero cruasey. [lonydenue xxene3Horo
KyIopoca pacTBOpPEHHEM >Kelle3a B cepHoit kuciote. Okucnenue ruipokcuaa xenesa (I1I) Ha Bozayxe.
Koppo3sus xenesa.
JlaGopaTopHbIe ONBITHI.
34(11). dusnveckre CBONCTBA METAJLIOB.
35(12). CroiicTBa THAPOKCHIA HATPHUS.
IIpakTnyeckue padorsi:
5). DKCepUMEHTaIbHOE PELIeHHe 331a4 110 TeMe «MeTabl».
IIpenmeTrHble pe3yJbTaThl 00yUeHHs
Yyamuiics 10JDKEH ymems:
[ [Jucronb30BaTh MPU XapaKTEPUCTUKE METAIJIOB U UX COEIMHEHUHN MOHATHUSA. KMETAIIIbLY, <P
AKTUBHOCTH METAJNIOBY, «LIEJIOYHBIE METAUIBIY, CIIETOYHO3EMEIbHbBIE METAJIbI», HCIIONIb30BaTh UX IpU
XapaKTePUCTHKE METAJLIOB;
(] naBaTh XapaKkTEPUCTUKY XUMUYECKUX IIEMEHTOB-METAJUIOB (IIEJIOUYHBIX METAJIJIOB, MAarHUs,
KaJIbIUsl, alIFOMUHUSA, JKeJie3a) M0 UX MosiokeHuto B [lepruoaudeckoi cucteMe XUMHYECKIX
anemeHToB J. 1. MenzeneeBa (XUMUUECKUH 3HAK, OPSKOBBIM HOMEp, IIEPHU O], TPYIIIIA,
MOArpyIIa, OTHOCUTENbHAS aTOMHAsl Macca, CTpOeHHE aToma (3apsij sjipa, YUCIIO MPOTOHOB
Y HEUTPOHOB B si/ipe, 0011Iee YHUCII0 3JIEKTPOHOB, PAaCcIpeIeieHUE SJEKTPOHOB O AJIEKTPOHHBIM CIIO0SIM),
MIPOCTOE BEUIECTBO, (hOpMyJia, HA3BaHWE U TUII BBICILIETO OKCUAA U THJIPOKCH/IA);
[1JHa3bIBaTh COEAMHEHHS METAJUIOB M COCTABIISITh UX (DOPMYJIBI IO HA3BAHUIO;
[1JxapakTepu3oBaTh CTpOeHUE, 00Imme PU3NIECKHE U XUMHUECKHE CBOHCTBA MPOCTHIX BEIIECTB-METAIIOB;
(1 J0OBSICHATD 3aBUCIMOCTb CBOMCTB (HJTH MPENCKA3bIBATh CBOMCTBA) XUMHUYECKHX 3JIEMEHTOB METAJIJIOB
(pagnyc, METAJUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKMCIIUTEIBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA JIEMEHTOB) U
o0pa3yeMbIX MU COETMHEHUH (KMCIOTHO-OCHOBHBIE CBOICTBA
BBICIIMX OKCHJIOB U TUAPOKCHJIOB, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux 3nemeHToB 1. 1. Menneneena;
[1JonuchIBaTh O0IIME XUMUYECKHE CBOMCTBA METAJJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO



WJTU POJTHOTO) SI3bIKA U S13bIKA XUMHU,

[J[JcocTaBNIATh MOJIEKYJISIPHBIC YPABHEHUS PEAKIIN, XapaKTePU3YIOIIUX XUMHUIECKHIE CBONCTBA
METAJUIOB U UX COCIMHEHHM, a TAKXKE JIEKTPOHHBIC YPaBHEHUS MTPOLIECCOB OKUCIICHHUSI-
BOCCTaHOBJICHUS; YPABHEHUS AIEKTPOJUTUUECKON TUCCOLNUALINN; MOJIEKYIISIPHBIE, TIOJIHBIE U
COKpalllCHHbIC HOHHBIE YPaBHEHHUS PEAKIIMI C y4aCTHEM JIEKTPOIUTOB;

O [JycTaHaBIMBaTh NPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMUYECKOH CBA3BIO, TUIIOM
KPUCTAITMYECKON PEIIETKH METAIIIOB U UX COSMHEHUH, NX O0IMMMH (PU3NYIECKUMH U XUMHYECKUMU
CBOMCTBaMM;

[1[]onUChIBATD XUMHUYECKUE CBOMCTBA IIEJIOUHBIX U IEIOYHO3EMENIbHBIX METAJJIOB, 4 TAKKe
QTIOMHUHMS U KeJle3a U UX COSAMHEHUN C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOIO)

SI3bIKA U S13bIKA XUMHH;

() (] BBITIOJTHSATh, HAOJIFOAATh U OMKUCHIBATH XUMUYECKUH SKCIIEPUMEHT IO PACTIO3HABAHHIO BAYKHEUIITIX
KaTMOHOB METAJUIOB, TUAPOKCH/I-UOHOB;

O [JaKCnIepUMEHTaJIbHO HCCIEA0BATh CBONCTBA METAJIJIOB M UX COEIMHEHUH, PeIIaTh SKCIIEPUMEHTAIbHbBIE
3a1auu 1o Teme «MeTaiby;

(] onmuchbIBaTh XUMUYECKUN IKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU POJIHOTIO)
SI3bIKA U SI3bIKA XUMHH;

[ [JIpOBOAUTH PacUeThl MO0 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM PEAKIIHIA, MPOTEKAIOIINX C
Y4aCTHEM METAJUIOB U UX COEAUHEHHII;

[ obpamatbes ¢ 1adopaTOpHbIM 000PYAOBAHHEM U HArpeBaTebHBIMU MPUOOPAMH B COOTBETCTBUU C
MpaBUIaMU TEXHUKU 0€30MaCHOCTH;

[ [JHabMoIaTh 33 CBOMCTBAMH METAJIOB M MX COSAUHEHUA U SIBJICHHUSIMH, MTPOUCXOISIINMHU C

HUMU,

[ ] omUChIBATh XUMHUYECKHI SKCIIEPUMEHT ¢ TIOMOIIBI) €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U
SI3bIKA XUMUU;

[l nenaTek BBIBOAKI IO PE3YILTATAM MIPOBEIEHHOIO 3KCIIEPUMEHTA.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHUsI

Y4amuuics JOJKEH ymems:

[100paboTaTh MO COCTABJICHHOMY TUIAHY, UCIIOJNIB3YsI HAPSITY ¢ OCHOBHBIMU M JOTIOJTHUTEITEHBIE
CpeacTBa (CIpaBOYHYIO IUTEPATYPY, CIOKHBIE TPUOOPHI, cpeactea MKT);

[10J¢ MOMOIIBIO YUUTENST OTOUPATh TSl PeIleH st y4eOHbIX 3a7a4 HEOOXOMUMbIE CIIOBAPH, SHIIMKIIOTIEINH,
CIIPaBOYHHUKH, DJIEKTPOHHBIE TUCKHU;

(100 conmocTaBisaTh U OTOUPATh HHPOPMALIUIO, TOTYUEHHYIO U3 PA3IHYHbIX HCTOUHHKOB (CIIOBApH,
SHUMKIIONENH, CIPABOYHUKH, SJIEKTPOHHBIE TUCKH, ceTh IHTEpHET);

O 0npeactasisith HHPOPMALIUIO B BUAE TAOJHII, CXEM, OMIOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npuMmeHenneM cpencts UKT;

(1 00hopMIISITH CBOM MBICITH B YCTHOM M MTUCHbMEHHOW PEYH C YIETOM CBOHX YYEOHBIX M KU3HEHHbIX
pEeYeBBIX CUTYyaIUH, B TOM 4ucie ¢ npuMeHenuem cpencts MKT;

[JLICOCTaBIATE PELIEH3NUIO HA TEKCT,

[ L]OCyIIEeCTBISATE AOKA3ATENLCTBO OT IIPOTUBHOIO;

(0 onpenensatsb, HCXOAs U3 yueOHOH 3a1aun, HEOOXOAUMOCTb UCTIONb30BAHHS HAOJIOICHHST UITH
AKCIEPUMEHTA.

O06o001meHune cBeeHnii 00 IJIeMEHTAaX M HEOPraHM4YeCKMX BelecTsax — 4 yaca
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U MPOCTHIX BEIIECTB B IIaBHBIX MOATPYNIax U B MAJIbIX
nepuoaax. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB CIIOKHBIX COSAMHEHUHN JIEMEHTOB — BBICIIIMX OKCHIOB U
TUAPOKCHJIOB, JIETYYUX BOJIOPOJHBIX COCAMHEHUM.

JdemoHcTpanuu.
OO0pa3ibl MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB 2-TO U 3-TO MEePHOIOB.
JlaGopaTopHbie ONBITHI.
36(13). CpaBHeHHE KUCIOTHO-OCHOBHBIX CBOMCTB BOJIOPOHBIX COCTUHCHUI HEMETAILIOB.

HauanbHble cBeleHNs 00 OPraHMYecKuX coeJUHEHUsAX — 6 yacon
[TonsiTre 06 oprannveckoit xumuu. [IpuauHEI MHOTOOOPA3Ms OpraHndeckux BemecTB. CTpoeHue
oprannueckux BemecTB. M3omepus. Knaccudukaius opraHnuecKux BeIecTB. Y TIeBOJOPOIbI (METaH,
9TaH, MpoIaH, OyTaH, dTHJICH U alleTUJICH): CBOMCTBA U puMeHeHue. [IpupoaHbIe HCTOYHUKN
YTIIEBOJIOPOIOB: IPUPOAHBIH ra3, HedTh, yronb. Kucnopoacoaepxaiiye oprannueckue Bemecrsa. CiupTsl
(MeTaHoJI, 3TaHOJI, STHJICHTJIMKOJIb, TJIMIIEPUH): CBOMCTBA U TpuMeHeHne. KapOoHOBBIE KMCIIOTHI (YKCYCHAs,



cTeapuHOBasi, oJeuHoBas1). JKupbl. YTieBo bl (TIII0K03a, KpaxMal, LeJUTi0103a). AMUHOKUCIOTHI
(amuHOYKCYyCHasl KucaoTa). bemku.
JlaGopaTopHbIe ONBITHI.
37(14). U3y4yeHue CBOMCTB YKCYCHOM KUCIIOTHI.
KagecTBenHsle peakiuy Ha OEKH.
Tunsl pacyeTHbIX 327124
1. BerancneHne MaccoBO# JTOJIM XMMHUYECKOTO 3JIEMEHTA 10 POPMYJIe COSTUHECHHSI.
2. Pacyet MaccoBoii 107U pacTBOPEHHOTO BEILIECTBA B PAaCTBOPE.
3. YcraHoBieHHE npocTeiiei GopMyInbl BEIIECTBA IO MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB.
4. Pacuet MOJISIpHOM MacChl BEUIECTBA.
5. BeraucneHus mo XuMHYECKUM ypaBHEHUSM KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA MO KOJUYECTRY,
00BEMY, Macce peareHToB WK MPOAYKTOB PEaKIUH.
6. Boluncienne OTHOCUTENBHOM MIIOTHOCTH OJHOTO ra3a Mo Jpyromy rasy.
7. BpruncieHne KoJIu4ecTBa MOJIEKYIT 10 H3BECTHOMY KOJIMYECTBY BELIECTBA.
8. PacueTsl 0 ypaBHEHUSIM peakilMid B ciiydae, KOr/a OJHO U3 BEUIECTB HAXOJIUTCS B HEJIOCTATKE.
9. Boruncnenue Macchl OJJHOTO U3 MPOIYKTOB PEaKLMU M0 Macce pacTBOPA, COJACPIKAIIETO OMPEICICHHYIO
JIOJII0 MUCXOJHOIO BELIECTBA.

10. Pacuer BbIXOJa MPOAYKTAa XUMHUYECKOM peakinu.

TEMATHYECKOE PACIIPEAEJIEHUE KOJIMYECTBA YACOB

8 Kiacc
pa3aesbl Kon- | Temsl, OCHOBHO€ COJIEpKAHME [0 | XapaKTepUCTHUKAa OCHOBHbIX | OCHOBH
MPOrPaMMEI | O BXOJIAIINE B TeMaMm BUJIOB JICATEIBHOCTH ble
yaco | JaHHbIN yUEHUKa HaIpasil
B paszznen SHUS
BOCIIUTAT
€JIbHOU
NesITeNbH
OCTH
[lepBonaua |1 [Ipeamer Mecro xumuu cpeau JleMoHCTpHUpOBATH 1,3,4
JIbHBIE XUMHH. €CTECTBEHHBIX HayK. IIOHMMAHNE MECTA XUMHUH
XUMUAYECKH WHucTpykTax [Ipenmer xumun CpEeIu €CTECTBEHHBIX HayK
€ TIOHATHUS /6.
— 16 yacos
2 BemectBa. Teno u BemecTso. Pasnuuate moHATHS 6,7,8
ArperaTtHsbie duznyeckue CBOMCTBA «BELLECTBO» U «TEIIOM.
COCTOSIHMSI BELIECTB. ArperaTHble JlaBaTh XapaKkTepUCTUKY
BELIECTBa COCTOSIHUS BEIIECTBA. JTAHHOTO BELIECTBA.
JlaGopaTopHblii onbIT 1. OnuceIBaTh CBOMCTBA
N3yueHue cBOMCTB TBEPJBIX, KHUJIKHUX,
BELIECTB ra3o00pa3HbIX BEIIECTB,
BBIJIETISISL UX CYIIECTBEHHBIE
npusHaku. Habmronate
CaMOCTOSITENTEHO
MIPOBOJMMBIE OIIBITHI U
OIMCHIBATh UX C ITOMOIIBIO
POJIHOTO SI3bIKA U A3bIKa
XuUMHH. JlenaTs BBIBOBI O
pe3yJibTaTaM NpOBEACHHBIX
XUMHUYECKHX OIIBITOB.
Cobnronate npaBuiia
6e3omacHoil paboThI PH
IIPOBEJICHUU OIBITOB
3 [Ipaktrueckas | PaGora B xuMmuueckou XapakTepu3oBaTh OCHOBHBIE | 7,8
pabota Ne 1. naboparopuu. METObI TO3HAHUSL:
«IIpaBuna I"a30BBIE rOpenku HaOII0/IeHNEe, U3MEPEHHUE,




Oe30macHOCTH
pHu paboTe B

(ropenka byH3zeHa u
Tekit0), CIUPTOBKH.

sKcnepuMeHT. ONKUCHIBATh
CTpOCHHE MJIaMEHH.

XUMUYECKOU IInams u ero cTpoeHue. Harpesats Bemecrsa Ha
naboparopuu. | DIEKTPUUYECKHE IITUTKH. IJIAMEHH CIIUPTOBKH,
3HakoMcTBO ¢ | OCHOBHBIE METO/IbI 3aKUraTh U TYIIUTh
71a0b0paTOPHBIM | MMO3HAHUS: HAOIIOIEHHE, CIIUPTOBKY.
00OpyZIOBaHHE | U3MEPEHHUE, SKCIIEPUMEHT. | JleMOHCTpHPOBATH 3HAHHE
M» [TpaBuna 6e30macHOCTH Pa3IMYHON XMMUYECKOU
npu paboTe B XUMHUYECKOU | mocysl. [lonbp3oBaTecs
naboparopuu. YCTpOICTBO | 1aOOPaTOPHBIM
71a00paTOPHOIl CIUPTOBKHU. | 000PYIOBaHUEM M MOCYIOM.
CrtpoeHue miaMeHu CobmroiaTh npaBuia
criuptoBku. JlabopaTopHasi | 6e30macHON pabOTHI pH
nocyza. JlaboparopHsblit POBEJCHUH OIBITOB
mratus. Pabora ¢
pacTBopamu
NunuBunyans | MHauBHayaabHbIE BpIsABIATH paznuuust MEXKIY 1-8
HbIE BellecTBa | (UMCTHIC) BEIIECTBA U WHAUBHUIYaIbHBIM
U CMECH cmecHu. MeToibl BEIIIECTBOM U CMECHIO.
BEIIECTB. paszienieHus cmecei [IpuBOIUTE MpUMEPHI CMECEei
Pa3znenenue (¢unsTpoBanme, U3 [TOBCETHEBHOM KU3HMU.
cMmeceit OTCTanBaHue, XapakTepru3oBaTh CIOCOOBI
BBIIIAPUBAHUE, paszeneHus CMECeu.
MIePErOHKa). Hab6monats
Jemoncrpanuu. O0pa3upl | JeMOHCTPHPYEMBIEC U
WHIUBUYAIbHBIX CaMOCTOSITENIEHO
BEULIECTB (METaJLJIbI, IIPOBOAMMBIE ONBITHI. [lenath
HEMETAJUIbI, CIIOKHBIE BBIBO/JIBI [10 pe3yJIbTaTaM
BELIECTBA) U CMece IPOBEJCHHBIX XUMUYECKUX
(pacTBOpBI, TPAHUT). onbIToB. CoOuto1aTh MpaBUia
Pa3znenenne cmecn 0e30macHoi paboThl IPH
MEIHOI0 KyIIOpOoca U CEpPhI | MPOBEIEHUU OIBITOB
pacTBOpPEHHEM, C
MOCIIEAYIOLIUM
(GuIbTPOBAHUEM.
JlaGopaTOopHbIii OnbIT 2.
Pa3nenenue cmecu
Dusnyeckne u | dusnueckue u XapakTepu3oBaTh 1,3,4

XHUMHWYCCKHEC
SBJICHU A

XHUMUYECKHE SBJIICHUS.
HN3meHeHus,
MIPOUCXOISIINE C
BEIIESCTBAMHU. XMMUYECCKHUE
peakuuu. [IpusHaku u
YCJIOBHS IPOTEKAHUS
XAMHUYECKHX PEaAKIUM.
XHUMHUYECKHE CBOMCTBA.
XUMHUYECKUE MPOIECCHI B
OKpPY’KaloIlleM HaC MHpE.
HemoHnctpanuu. ['openne
MarHus. Kunenue cnupra.
I'openue cnimpra.
OO0pa3oBaHue aMMHuaKa
MIPU pacTUPAHUU CMECH
ramieHoi U3BECTH C
XJIOPUIIOM aMMOHHSI.
OmbITHI,
JIEMOHCTPHUPYIOIINE

XUMHUYECKHE U (pU3HUECcKre
sBieHus. OTiInyarhb
XUMHUYECKHE SBJICHUS OT
¢usnueckux. HazpiBathb
MIPU3HAKU U YCIOBUS
MIPOTEKAHNUS XUMHUECKHUX
peakuuil. J[eMOHCTpUpPOBATH
3HaHWE NIPUHILINIA AEUCTBUA
KHCJIOTHOT'O OTHETYIIUTEJIS.
HaoOmronmats
J€MOHCTPUPYEMBIE U
CaMOCTOSITEIILHO
MIPOBOMMBIE OTIBITHI.
Habmtonate 1 onuchIBaTh
XUMHYECKHE PEAKIIH C
ITOMOLIBIO POJHOTO SA3bIKA U
sI3pIKa XUMUU. [lenars
BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEICHHBIX XUMUYECKUX




MOSIBJICHUE OKPACKH MPU
CMEIIEHUH ABYX
pacTBOpOB (TaHHMHA U
cyibdara xenesa (I1),
cynbdara menu (II) u
aMMMaKa, KeJITOu
KPOBSHOU COJIM U XJIOpUAA
xkenesa (II1), auTpara
cunna (II) u nonuna
kanus, peHondranenHa u
menoun). JlabopaTopHslit
onsIT 3. dusnyeckue
SIBIICHUSI U XUMUYCCKUE

omnbIToB. CoOut01aTh MpaBUia
0e30macHOi paboTHI TIPH
MIPOBEICHUH OIBITOB

peaxkiuu
[Tpaktnueckas | PactBopenue [IpoBoauTh XUMHYECKUI 6,7,8
pabota Ne 2. 3arpsi3HEHHON COJIH. JKCIIEPUMEHT I10 OYHCTKE
«Ounctka [TpuroroBneHue GriibTpa. | 3arpsA3HEHHOU COJIH.
3arpsisHeHHON | PUIbTPOBaHUE. Hcnonb30BaTh HA MpaKTUKE
ITIOBapEHHOU BeimapuBanue IIpUEMBI IIPUTOTOBIICHUS
COJIN pactBopa, GUILTPOBAHUS,
BBIMTApUBaHUs. | OTOBHUTH
bunbTp M3 GUILTPOBATHHOM
Ooymaru. Co0uroaTh mpaBuia
0e30macHOi paboTHI IPH
MIPOBEJICHUH OIIBITOB
ATOMEL ATOMBI. XUMHYECKUN PackpwIiBaTh cMbICTT 7,8
XUMHUUECKHE AJIEMEHT KaK BHUJI aTOMOB. | OCHOBHOT'O XMMHYECKOI'O
AJIEMEHTBI CuMBOJIBI (3HA- KH) MOHATHUS «aTOM,
XUMUYECKHUX AJIEMEHTOB. «XUMUYECKUN IIEMEHT,
PacnipocTpaneHHOCTH UCIOJIb3Ysl 3HAKOBYIO
AIIEMEHTOB Ha 3emiie U B cuctemMy xumuu. Paznuyarp
KOCMOCe TIOHATHUS «aTOM» U
«XUMHYECKHAN IIEMEHTY.
HazbiBaTh xuMHUeckue
3JIEMEHTHI U 3alUCHIBATh
CUMBOJTBI BOKHEHUIITUX
XUMHUYECKUX JIEMEHTOB.
JleMoHCTpUpOBaTh 3HAaHUE
3TUMOJIOTUH Ha3BAHUI
BaXHEUITNX XUMUYECKUX
3JIEMEHTOB U Ha3BaHUs
2JIEMEHTOB, ITPOUCXOASAIINE
oT (haMmIUi y4eHBIX
Mornekynbl. Monexkyna kak AHanM3upoBaTh pa3IHyuUs 1-8
ATOMHO- MeJTbYaiiIas yacTuia MEX/1y MOHATHAMH «aToM» U
MOJIEKYJIsSIpHasl | BellecTBa, 00maaromas «Moiekyna». PackpbeiBaTh
TEeOpHst €ro XUMUYECKUMH CMBICIT OCHOBHBIX

CBOMCTBaMH. XUMHUUYECKHE
dbopmymsl. UHIEKCHL.
BemiectBa MonekyIsipHOTO
1 HEMOJICKYJISIPHOTO
CTpOeHUs. ATOMHO-
MOJIEKYJIIPHOE yUEHHE.
3navyenue padbot Jx.
JlanpTOHa M

M. B. JIomoHOCOBa 515
bopMHUpOBaHUS

XUMUYECKUX TMOHATUI
«MOJIEKYJIa», UCTIOIb3YS
3HAKOBYIO CUCTEMY XUMUHU.
PackpeIBaTh cMbICIT aTOMHO-
MOJIEKYJIIPHOU TEOPHH.
DopMyIUPOBATh OCHOBHBIE
TIOJIOXKEHUSI aTOMHO-
MOJIEKYJIIPHOM TEOPHH.
CocraBiars GOpMyIIBI
OMHAPHBIX COCTMHCHHIA.




aTOMHUCTUYECKOTO Omnpenenars cocTaB BEIIECTB
MHUPOBO33PEHUS. 10 X (opMysIaM.
Jemonctpauuu. Mogenu | PackpbIBaTh OTIIMYME MEXKITY
HEKOTOPBIX MPOCTHIX BEIIECTBAMH MOJIEKYJIIPHOTO
MoJIeKyI (Boaa, 1 HEMOJIEKYJISIPHOTO
YTJIEKUCIIBIN Ta3, ctpoenus. CocTaBisATh
KHCIIOpO/J1, BOJIOPOA) (hopMyIIbI BELIECTB.
OnuceIBaTh COCTaB BEILECTBA
o ero ¢opmyne. Habnronate
JEMOHCTPUPYEMBIE MOJIEIIH.
Jlenats BBIBOJIBI 110
pe3ysbTaTaM HabJIrAeHUH
9 3akoH 3aKOH OCTOSIHCTBA dopMynIupoOBaTh 3aKOH 1,34
IIOCTOSTHCTBA COCTaBa BEUIECTB, IIOCTOSIHCTBA COCTaBa
cocraBa MMEIOLINX MOJIEKYJISIPHOE | BELLECTB MOJIEKYJISIPHOTO
BEIIECTB CTPOECHHE cTpocHus. PackpbIBaTh
MOJIEKYJIIPHOT CMBICJI 3aKOHA IOCTOSIHCTBA
0 CTPOEHMSI coCTaBa
10 Knaccudukan | Knaccudukamnus semectB. | PackpsiBaTh cMBICT 6,7,8
Usl BELIECTB. ITpocTeie U ClI0KHBIE OCHOBHBIX XUMHUYECKHUX
IIpocteie n BemiecTBa. [lonsarue 06 HOHATHH «IIPOCTOE
CJIOKHbIE JUIOTPOIMH U BELIECTBO», «CIOXKHOE
BELIECTBA AJJIOTPOIIHBIX BELIECTBO», UCHOIb3Ys
MouUKaMsIX. MeTallbl | 3HAKOBYIO CUCTEMY XUMHUH.
Y HEMETAJUIBI. Paznuyate npoctslie u
Opranunyeckue u CJIO>KHBIE BEILIECTBA.
HEOpraHUYEeCKHe O1nnyarh opraHuyecKue
BellecTBa. JlabopaTopHbIil | BemecTa ot
onbIT 4. O3HaKOMJICHHE C | HEOPTAaHUYECKHX.
o0pa3iaMu IpoCThIX U HccnenoBars 00pasiisl
CJIOHBIX BEILIECTB MIPOCTBIX U CIOKHBIX
BerecTB. CoOmoaTh
npaBuiia 6€301macHOi paboThI
IIPU IPOBEJCHNUH OIIBITOB
11 OtHocuTenbHa | Maccel aTOMOB U XapakTepuzoBaTh 7,8
s aTOMHas U moneky. [Tonsrue 06 KaueCTBEHHBIN 1
MOJIEKYJISIpHAsA | OTHOCUTEIBbHOW aTOMHOW | KOJIMYECTBEHHBIN COCTAB
MAacCBl. Y MOJIEKYJIIPHON Macce. BEIIECTBA 10 €r0 XUMUYECKON
KauectBennslii | KauecTBeHHBIN 1 ¢dbopmyne. Beruncnsath
u KOJIMYECTBEHHBINA COCTAB OTHOCHUTEJBHYIO
KOJIMYECTBEHH | BellecTBa. Beruncnenue MOJIEKYJISIPHYIO Maccy
BIi1 COCTaB OTHOCHUTEIIBHON BELIECTB. Bbruncisars
BELIECTBa MOJIEKYJISIPHOI Macchbl MacCOBYIO JIOJTIO
BEIIEeCTBA 110 (popmyIie. XMMHMYECKOTO JIEMEHTA 110
Maccosas nons (dhopMyIe coeJMHEeHNs
XUMHUYECKOTO 3JIEMEHTA B
XUMHYECKOM COETUHEHUH
U €€ BBIYMCIIEHUE T10
dbopmysie CoOeTMHEHHS
12 Pemenne Pemenne pacueTHbIx Bbruucnate otHOcuTenpHyo | 1-8
3aja4 1o TeMe | 3ajad no treMe «MaccoBasi | MOJIEKYJIIPHYIO Maccy
«MaccoBas JI0JI1 XMMHUYECKOT O BeLIECTB. Borunciaars
TOJIst AIIEMEHTa MacCOBYIO JIOJTIO
XUMHUYECKOTO XMMHMYECKOTO JIEMEHTA 110
AJIEMEHTa (dhopMyse coeqMHEHUSI.
Hcnonb30BaTh aIrOpUTMBL
IIPY PEILIECHUM 3a1a4




13 3aKoH 3akoH coxpaHeHust Mmaccel | PackpsiBaTh cMbich nonsitust | 1,3,4
COXpaHEHMs BewecTs. JKu3Hp n «XMMHYECKAS pEAKLIHSI,
Macchbl JESITENIHOCTD HCIOJIb3Ysl 3HAKOBYIO
BEIIECTB. M. B. JlJomoHOCOBA. CHUCTEMY XUMHUH.

VYpaBHeHus YpaBHEHHE XUMHUYECKOU DopMyJIMpOBATh 3aKOH
XUMHUYECKUX peaxkuuu. Koaduumentsl. | coxpaHeHHs] MacChl BEIIECTB.
peakuui Hemonctpanuu. OnbITHI, PackpeiBath cMbIC 3aK0HA
MOATBEPKIAIOIINE 3aKOH | COXpPaHEHMsI MacChl BELIECTB.
COXpaHEHMSI MACChI CocTaBisTh ypaBHEHUS
BEILIECTB XUMHUYECKUX PEAKIIUM.
HaspiBaTh pu3HaKu u
YCIJIOBHUS IPOTEKAHUS
XUMHYECKUX PEAKLIUMN.
PopMyIUpOBaATh 3aKOH
COXPAHEHUS MacChl BELLIECTB.
XapakTepu3oBarh pOjb
M. B. JIomoHOCOBa B
pPa3BUTHH OTEYECTBEHHOM
Hayku. Habmonate
J€EMOHCTPUPYEMBIE OIIBITHI U
OIHCHIBATh UX C IOMOIIIBIO
POJIHOTO SI3bIKA U SI3bIKA
XUMHHU. JlenaTh BHIBOJIBI 110
pe3yJbTaTaM MPOBEACHHBIX
XMMHUYECKUX OIBITOB

14 Tumer Tuner XUMHUYECKHUX Onpenensats TN XUMHUYECKUX | 6,7,8
XUMHYECKUX peaxiuii: co- eIMHEHUE, peakuuii. CocTaBiaTh
peakuuii paziioKeHue, 3amenie- YPaBHEHMS] XUMUYECKHUX

HUE, OOMEH. peax- uuii. Ha3biBath
JlaGopaTopHbIii onbIT 5. IIPU3HAKU U YCIIOBUSA
Oxucnenue MeIHOM MIPOTEKAaHUSI XUMUYECKUX
IUTACTUHKM (IPOBOJIOKK). | peakuuil. HaGmonats
JlaGopaTopHbIit OTIBIT 6. CaMOCTOATEIILHO
Pa3noxeHne manaxura. IIPOBOJIMMBIE OIBITHI U
JlaGopaTopHbIit omIBIT 7. OITACHIBATh XUMUYECKHE
B3aumopeicTBue xenes3a ¢ | peakuy ¢ IOMOIIBIO
pPacTBOPOM MEIHOTO POZIHOTO S3BIKA U SI3bIKA
Kyrnopoca xumud. ITonp3oBaThCs
1a00paTOPHBIM
000pyA0BaHUEM U MTOCYI0M.
BoisBasTh pU3HaKy,
CBUJETEIbCTBYIOLINE O
MIPOTEKAaHUU XUMHYECKON
peaKkuy Mpy BBITOJIHEHUH
XUMHUYECKOTO OIBITA.
CoO:ronaTh mpaBuia
6e3omacHoi paboThI PU
ITPOBEJICHUH OIBITOB
15 Oo6OoOmiaromee | Pemenne 3amay u CocTaBisaTh CpaBHUTENbHBIE | 7,8

IIOBTOPEHUE 110
TeEMe
«IlepBoHavanb
HBIE
XUMUYECKUE
TTOHATUS»

BBITIOJTHEHUE
YIPa)KHEHH,
MTO3BOJISIFOIIAX
CUCTEMAaTHU3UPOBATh U
0000IIUTh MOTYYEeHHBIE
3HAHUS 10 TEME
«IIepBoHauanbHbIE
XUMHYECKHE MOHATUS

1 00001IAIOIINE CXEMBI.
OcyniecTBIsTh
MIO3HABATENIFHYIO pedIeKcuio
B OTHOIIICHUH COOCTBEHHBIX
JOCTHKEHUH B IIpoLiecce
pelieHus: y4eOHbIX U
MO3HABATENILHBIX 3714




16 Kontponbnas | Kontpons 3Hanuii no teme | OcylecTBisTh 1-8
pabora Ne 1 «[lepBoHauanbHBIC TT03HABATEIbHYIO pedIIeK-
XUMHYECKHUE TTOHITHS CHIO B OTHOILLIEHUU
COOCTBEHHBIX JOCTHKE- HUM
B IIPOLIECCE PELLIEHUS
y4eOHBIX U MO3HABATEIbHBIX
3a/1a4
KUCIJIOPO | 1 Kucnopon Kucnopon — xumudeckuii | XapakTepu3oBaTh 1,3,4
. AJIEMEHT U POCTOE ¢bu3nveckue cBoicTBa
OKCHJBI. BenlecTBo. O30H — MPOCTHIX BEILIECTB:
BAJIEHTH aJUIOTPOITHAS KHUCJIOpOJa U 030Ha.
OCTb -8 MoaudUKaIKs KUCTIopoa. | XapakTepu3oBaTh
4acoB Kucnopon, ero pacnpocTpaHEHHOCTb
pacnpoCcTpaHEHHOCTh B KHCJIOpO/a B IPUPOJIe
npupoge. dusnueckue
CBOIICTBa KUCJIOPOA
2 [Tonyuenue HcTopust oTKpbITHS XapakTepu3oBaTh 6,7,8
KHCITIOpPOJa B kucnopona. [lonyyenue XMMHYECKHE CBOWCTBA
nabopaTtopuu. | KUCIOpOJa B TaOOpaTOPHH | KUCIOpoJa. XapaKTepru30BaTh
(paznoxxeHuem METO/IbI TOYYECHUS
OepToJETOBOM COJH, KHCJI0poJa B 1a00paTopu.
MepoKCUIa BOJIOpOaa U Hccnenosarsb cBoiicTBa
IIepMaHraHaTa Kajaus). U3y4aeMbIX BEILECTB,
KauecTtBeHHas peakuus Ha | HaOIIO/IEHUE 32
ra3000pa3HbIi KUCIOPOJ. | XUMHUYECKUMHU
[TonsTue o kaTanuse u MPEBPAIICHUSIMHU U3y4aeMbIX
KaTajau3aTopax. BEIIIECTB, UX ONKCAHUE.
HaOmronare
JIEMOHCTpUpPYEMbBIE U
CaMOCTOSITEIILHO
MIPOBOJIUMBIE OTIBITHI.
[TonyuaTs, cobuparb
KHCIIOPOJI.
3 XUMHYECKUE XHUMHUYECKHEe CBOMCTBA Pacno3HaBath ONBITHBEIM 7,8
CBOICTBA KHCJIOpOJa: MyTeM ra3000pa3HbIi
KHCII0poJa B3anMoJieiicTBHE ¢ cepoil, | kucnopon. Habmronats u
dbocdopom, yriem, OTMCHIBATh XUMUYECKHE
BOJIOPOJIOM, HaTPHUEM, PEAKIMH C TOMOIIBIO
ATIOMUHHUEM, KEJIE30M, POZIHOTO S3BIKA U SI3bIKA
METaHOM, CEPOBOJIOPOAOM. | XUMHH. BBISABIATH NPU3HAKH,
JemoHcTpanuu. CBUJIETEIbCTBYIOLINE O
Hanonnenue razomerpa MPOTEKAHUH XUMHUYECKOM
KHCIIOPOJIOM. peaKIyu NP BHITIOTHEHUH
I'openueyris, cepsl, XMMHYECKOTO OIBITA.
dbocdopa u xenesa B Coburonath npaBuia
KHCIIOpOJIE. 6e3omacHoii paboThl IPU
JlaGopaTtopHsbIit omIBIT 8. MPOBEJICHUH OIBITOB
[Tonyuenue kuciaopona
pa3IokKeHHeM MepoKcHIa
BOJOpOAA
4 IIpaktnueckas | Ilomydenue kuciaopona [TpoBOINTE XMMUYECKUI 1-8
pabota Ne 3. pa3IokKEHUEM 9KCIIEPUMEHT 110 TIOJTYYEHHIO
«[lonydyeHnue n | mepMaHranara Kajus. kucnopoja. Cobupars
CBOICTBa HccnenoBanue cBONCTB KHCIIOPOJI BEITECHEHUEM
KHCIIOpOJIa» KHCII0po/ia Bozbl. PacrioznaBath

OIIBITHBIM ITYTCM
ra3000pa3HbIil KHCIOPO/I.




[Tonmb30BaTbCs
1abopaTOPHBIM
000pyIOBaHUEM U TIOCYIOM.
Hccnenosath cBoiicTBa
kucnopoja. Habmonats u
OIUCBIBATH CAMOCTOSTEIILHO
MIPOBOIMMEIE OTIBITHI C
TIOMOIIBIO POJTHOTO SI3bIKA U
si3pIka XxumMun. CoooaaTh
npaBuia 6€30macHO paboThI
IIPY TIPOBEJICHUH OTIBITOB

Banentnocts. | BaneHTHOCTB. PackpeiBath cmbich nonstust | 1,3,4
CocraBnenue | CocraBneHue GopMys o | «BaJCHTHOCThY, UCIOJB3Ys
bopmyn BaJICHTHOCTH. 3HAKOBYIO CUCTEMY XUMHUH.
OKCH/JIOB CtpykTypHBIE GOPMYIIBI. Ornpeensath COCTaB BEIIECTB
Oxkcuipl METAIJIOB U 1o ux opmynam.
HEMETaJIJIOB. CocraBiars GOpMyIIBI
JemoHcTpanuu. Mojenu | HEOpraHMYECKUX COeTMHEHHIA
MOJIEKYJT BOJIBI, M3y4YCHHBIX KJIACCOB.
YIJIEKUCIIOrO Tasa, Omnpenenars BaIeHTHOCTh
BOJIOpOJia, KUCIOPOAa, aToma JJIEMEHTa B
MeTaHa, aMMHUaKa coequHeHusx. CocTaBiIsTh
(hopMyITbI OMHAPHBIX
COEMHEHUI IO U3BECTHOM
BAJICHTHOCTH aTOMOB.
HasbiBaTh coenuneHus
U3yYCHHBIX KJIACCOB
HEOPTaHWYECKHX BEIIECTB.
Ornpenensrsb
HPUHAJIEKHOCTD BEIIECTB K
OTIpe/IETICHHOMY KJIacCy
coeaunenuii. Habmonare
JIEMOHCTPHUPYEMBIE MOJICITH
MOJIEKYJI
Bo3myx Bo3ayx — cmech ra3oB. XapakTepu3oBaTh COCTaB 6,7,8
CocraB Bo3ayXa. BO3/yxXa. JleMOHCTpUpOBaThH
Brinenenue kucinopoaa U3 | 3HaHu€ OOIIMX CBEIEHUH O
Bo3nyxa. [lonsarue o OaropoHbIX (MHEPTHBIX )
OaropoaHbIX (MHEPTHBIX) | razax. OIeHUBaTh BIUSHUE
razax. TokcuuHble XMUMUYECKOTO 3arps3HEHHS
BEIIIECTBA B BO3yXe OKpY KaroIei cpespl Ha
OpraHU3M YelloBeKa.
Hcnonb3oBark
proOpeTeHHbIe 3HAHUS JJIs
HKOJIOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH
cpene
I'openue ['openue BemiecTB Ha Paznuuath nporeccs 7,8
BEIIECTB Ha Bo3ayxe. [oproune TOPEHUS U MEIJICHHOTO
BO3/yXe€ BellecTBa. Temmeparypa OKHCJIeHHUS. 3HAKOMCTBO CO

BOCIIJIAMEHEHUS.
MenjeHHOe OKUCIICHUE.
[TpoGnema 6e30macHOrO
HCIOJIb30BaHUs BEIICCTB U
XUMHYECKHUX PEaKIIUA B
MMOBCETHEBHOM KU3HU.
briToBasg xuMudeckas

crocobaMu TyIIEHUS
w1aMmeHH. OOBSICHATh
3HaAYCHUC TCPMUHA
«reMreparypa
BOCIIJIaMCHEHNA», 3HATh
InpaBujia TYIICHUS IJIAMCHHU.
I'pamoTHO OOpamaThes ¢




TPaMOTHOCTb.
Hemonctparuu. [Ipuemsl
TYHICHUA IIJIaMCHU

BEIIIECTBAMH B IIOBCEAHCBHOM
u3HU. Mcmonp3oBarh
nproOpeTeHHbIe 3HAHUS JJIs
9KOJIOTHYECKU TPAMOTHOT'O
MOBEJICHUS B OKPYKaIOLLEH
cpene. [lonnmats
HEOOXOIUMOCTh COOIIOICHHS
MpEeANUCaHN/, TIpeIIaraeéMbIX
B MHCTPYKIUSIX T10

W CITIOJIb30BAHUIO JICKAPCTB,
CPEICTB OBITOBOM XUMHH U
np. Habmronarp
JEMOHCTPUPYEMBIE OTIBITHI U
OITHCBIBATH MX C IIOMOIIIBIO
POJIHOTO SI3BIKA U SI3bIKA
XAMHUU

[Toryuenue [Tomryuenue kuciaopoga B | XapakTepu3oBaTh CIIOCOOBI 1-8
KHCIIOpPOJa B MPOMBIIIJICHHOCTH. MOJTy4YSHHsI KUCIIOpOo/ia B
npomeinuieHHo | [Ipumenenue kuciaopona IPOMBIIIUIEHHOCTH.
CTH U €ro CpaBHUBATH CIIOCOOBI
IIpUMEHEHUE HOJTyYEHHsI KHCIIOpOo/ia B
nabopaTopuu 1
IPOMBILIUIEHHOCTH.
ConocTaBisTh XUMHYECKUE
CBOMCTBA KHCIIOPOJa C
00J1acTIMU TPUMEHEHHSI
BOIOPO Bonopon Bonopon — xumudeckuit | CpaBHUBATH 1,34
. AIIEMEHT U MPOCTOE pacrnpocTpaHEeHHOCTh
KUCJIOT BEIIIECTBO. KHCIJIOPOJa ¥ BOJIOPO/Ia B
bI. COJIH - PacnipoctpaneHHOCTD 3€MHOU KOpE U BO
8 yacoB BOZIOPO/A B IPUPOJIE. Bcenennoi.
Pusnueckue cBOWCTBA XapakTepu3oBaTh
BOJIOpOJa ¢u3nueckue cBoiicTBa
Bogopoaa. CpaBHUBATh
¢u3nueckue cBoiicTBa
KHCJI0pOJIa M BOJOpO/ia
[Tomy4enune [Tony4yenue Bomopoa B XapakTepu30BaTh 6,7,8
BOZOpPOZA B nabopatopuu. Bogopon — | nabopatopHblie criocoObl
1abopaTtopuu | B3PbIBOOIIACHOE BEUIECTBO. | MMOJIY4YE€HHUS BOAOPOJA.

KauecTtBeHHast peakuus Ha
ra3000pa3HbIi BOJOPOI.
HcTtopust OTKpbITHS
Bostopoaa. [Tonsitue o
psizie aKTUBHOCTH
MeTaJoB. JleMoHcTpanum.
[Tonyuenue Bonopoza B
npubope Kupromknna u
annapare Kumma,
IIpOBEpKa BOJOpOa Ha
YHUCTOTY, TOPEHHE
BOZIOPO/IA HA BO3/yXE.
JlaGopaTopHbIii onbIT 9.
B3anMopeicTBre KUCIIOT C
MeTaJlJIaMH

I'pamoTHO oOpammarscs ¢
BEILIECTBAMH B IIOBCEAHEBHOMN
KU3HU. JIeMOHCTpUpOBaTh
IIEpBOHAYAIBHOE
MIPEACTABIICHUE O PSAC
AKTUBHOCTH METAJIJIOB.
HaoOmronars
JEMOHCTPHUPYEMBIE U
CaMOCTOSTEIIEHO
MIPOBOMMBIE OTIBITHI.
HaGmtonate 1 onuchIBaTh
XUMHUYECKHE PEAKIINH C
IIOMOILBIO POJHOTO SA3bIKA U
A3bIKa XUMUH. BBISBIATH
MIPU3HAKH,
CBH/JIETEIBCTBYIOLIUE O
MIPOTEKAHUUA XUMUYECKON
pEeaKLUUU IPH BBIIOJHCHUH




XUMHUYCCKOI'O OITbITA.
CobmronaThs paBuiIa
6e30macHoi paboTHI IpU
MTPOBEJICHUU OITBITOB

XuMHUeCcKue XUMHUYECKUE CBOWCTBA XapakTepu3oBaTh 7,8
CBOMICTBa BOJOpOAA: XUMHUYECKHUE CBOMCTBA
BOJOpOAA B3aUMOJICUCTBHE C Bogopoja. CpaBHUBATh
KHCIIOPOJIOM, CEpOH, XUMHUYECKHUE CBOMCTBA
XJIOPOM, OKCHJIaMU MEJIU U | BOAOPOJA U KUCIIOPOAA.
cBUHIIA. Mephl HaoOmronare
0e30macHOCTH IpU paboTe | IEMOHCTPUPYEMBIE U
C BOJOPOJIOM. CaMOCTOSITEIIBHO
JlemoHcTpauuu. MIPOBOIUMBIE OTIBITHI.
Boccranosnenue okcuna | [lomyuars, coOuparsb
MeTaJlja BOJOPOJIOM. Bogopoa. [Iposepsarts
B3psIB rpemyuero rasa. BOZIOPOJ HA YUCTOTY.
JlabGopatopusiit onsiT 10. | MccnenoBarh cBoCTBa
[Tonyuyenue Bogopoa u Bogopoaa. Pacno3naBath
M3YYEHHUE €r0 CBOWCTB. OTIBITHBIM TTyTEM
JlaGopaTtopHsbiii onibiT 11. | ra3000pa3HbBIi BOAOPOI.
Boccranosnenue okcuga | HaGmronate u onuchiBaTh
menu (1) Bomopogom XUMHUYECKHUE PEAKIINH C
HOMOIIbIO POAHOTO SI3bIKA U
sI3bIKa XUMUU. BBISBIATH
MPU3HAKH,
CBUJIETEIBCTBYIOLIUE O
IIPOTEKaHUU XMMUYECKOU
pEeaKklMy MPY BBIITOJIHEHUH
XUMHYECKOI'O OIIbITA.
@opMynHpOBaTh BHIBOJBI U3
Pe3yJIbTaTOB MPOBEAECHHBIX
sKcriepuMeHToB. CobmoaaTh
npaBmia 6€30MacHOl padoThI
IIPU NPOBEJICHUN ONBITOB
[IpumeHeHne IIpumeHeHne Bogopoaa. XapakTepu3oBaTh METOJIbI 1-8
BOAOpPOJA. ITosryueHnune Bonopoza B NIOJIy4EHUs BO- J0pOJia B
[Tonyuenue IIPOMBIIITIEHHOCTH MIPOMBIIIIJIEHHOCTH.
BOZOpOJA B ConocraBisaTh CBOMCTBA
MIPOMBIIIIJIEHHO BOZOPOJIa C 00JIACTSIMH €T0
CTH MIPUMEHEHUS
Kucnoter Kucnorsr. HaBath onpenencaue kmacca | 1,3,4
Knaccudukarus. kucnot. Knaccuduuuponats
Howmenknarypa. KHCJIOTHI 0 HATUYHUIO WIIH

Heopranuueckue u
OPraHUYEeCKHE KUCIOTHI.
beckucnoponnsie u
KHUCJIOPOACOAEpKAIINE
KHUCHOThl. KncnoTHbII
octaToK. OCHOBHOCTD
kucioT. OAHO-, ABYX- U
TPEXOCHOBHBIE KHCIIOTHI.
duznyeckue CBOMCTBA
KHUCJIOT. XUMHUYECKHUE
CBOMCTBA KUCJIOT.
B3alMOJICHCTBUE C
aKTUBHBIMH METaJlJIaMH.
IIpencraBnenue o

OTCYTCTBHIO B HUX
KHCJIOPO/1a U IO OCHOBHOCTH.
Onpenendarsb
MIPUHA/ITIE)KHOCTH BEIIECTB K
KJj1accy kucioT. CocTaBisITh
(hopMyJIBI KUCIIOT.
OmnpenensTs coCTaB BELECTB
o ux Gopmyam.
OnpenensaTs BaIEHTHOCTh
aToOMa JIEMEHTA B KUCJIOTaxX.
HazbiBaTh OCHOBHBIE
HEOpPraHUYECKHUEe KUCIIOTHI.
XapakTepus3oBaTh
($u3nyeckue 1 XUMHYECKHE




KHUCJIOTHO-OCHOBHBIX
MHAUKatopax. M3menenue
OKpacKH UHJIUKATOPOB B
pa3IMYHBIX Cpelax.
IIpuMeHeHne KUCIOT.
Hemonctpammu. O6pasibl
HEOPTraHUYECKUX U
OpPraHUYECKUX KUCIOT.
JlelicTBHE KUCIOT Ha
HMHAUKATOPBL. Mephl
0e30macHOCTH Ipu padboTe
C KUCJIOTaMH.
JlaboparopHslii onbiT 12.
O3HakoMJIEHHE CO
CBOMCTBaMH COJITHOW U
CEpHOM KUCIIOT

CBOWCTBA KUCJIOT.
HaOmronars
JEMOHCTPUPYEMBIE
MaTepuasbl U OIbITHI U
OIHCHIBATH MX C TIOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA
xumud. [IpoBOIUTH OMBITHI,
MOJITBEP K IAIOLIHE
XMMHYECKHE CBOMCTBA
kuciot. MccnenoBanue
CBOMCTB U3y4aeMbIX
BeniecTB. Pacrio3nasarh
OTIBITHBIM ITyTEM PACTBOPHI
KHUCJIOT 10 U3MEHEHHUIO
OKpacKH UHJIUKATOpA.
Habumoiate caMocTOSITENEHO
IPOBOIMIMBIE OITBITHI U
OIHCHIBATh UX C ITOMOIIBIO
POHOTO SI3bIKA U S3bIKA
xumun. DopMynupoBaTh
BBIBOJIBI U3 PE3YJIBTATOB
POBEICHHBIX
skcnepuMeHToB. CoO01aTh
npaBuia 6e30macHOM paboThI
IIPH [IPOBEJICHUU OIBITOB

Comn Comu (cpennue). JlaBatb onpenenenue kiacca | 6,7,8
Cocragiienue hopMyI couieid. OnpeaensTh COCTaB
cousieil. Homenkiarypa. BEIIECTB 110 UX (HopMyIiaM.
duznueckre CBOMCTBa CocraBnatb GopMyIIbI COJIEH.
coJIei. Onpenenarb BaJIEHTHOCTh
Kpucrannoruaparsr. aToma 3JIEMEHTa B COJISIX.
XUMHUYECKUE CBOWCTBA Haspisats comu.
COJICH: B3aUMOJECUCTBHE ¢ | XapaKTepU30BaTh
metannamu. [Ipumenenne | ¢usmdeckre U XUMHUECKHE
coJiel. JleMoHCTpanuy. cBoiicTBa cosiel. OnpenensThb
O0pa3ipl pa3IuYHBIX NPUHAJIEKHOCTh BELIECTB K
couteii. OGe3BOKUBaHUE Kiaccy coset. HabmogaTts
MEJHOTO Kynopoca JEMOHCTPHpPYEMbIE 00Pa3IbI
1 onbIThl. ONIUCHIBATH
XUMHUYECKHUE PEAKIINH C
TTOMOIIIBIO POJTHOTO SI3BIKA U
SI3bIKa XUMUU
Kucnornsie Kucnorasie okcupl mim CocraBnsats GOpMYITHI 7,8
OKCHUJIbI AHTUAPUJIBI KUCTIOT. KHUCJIOTHBIX OKCHJIOB.

BzanmopeiicTre
KUCIIOTHBIX OKCHJIOB C
BoJI0M. [lonyueHnne
KHCIIOT. JleMoHcTpanuu.
BsanMoeiicTBue okcuia
docdopa (V) ¢ Bogoi

HasrBaTe KHCIIOTHBIE
OKCHUJIbl. XapaKTepU30BaTh
(bMBUYEeCKrEe U XUMUYIECKUE
CBOMCTBA KMCIOTHBIX
oKkcH10B. Onpenensrb
MPUHAAJIEAKHOCTD BEIIECTB K
KJIacCy OKCHJOB.
JleMoHCTpUpPOBAThH
MOHNMaHNe TeHeTUIECKON
CBSI3U MEX]1y KUCIOTHBIM
OKCHUJIOM U KHCJIOTOMH.
COOTHOCHUTH KMCIOTHBIN
OKCHJI U COOTBETCTBYIOIIYIO




emy kucnory. HaGmonats
JEMOHCTPHPYEMBIE OIIBITHI 1
OIUCHIBATh XMMUYECKUE
PEaKIUH C TOMOIIBIO
POJHOTO SI3BIKA U A3bIKA
XUMHH

O6o0matomee | Bemonnenue Ocy1ecTBisATh 1-8
MIOBTOPEHHUE 0 | YIPaKHEHUH, MO3HABATEIbHYIO PEQIICKCHIO
TeEME MIO3BOJISIFOIINX B OTHOIICHUU COOCTBEHHBIX
«Bonopon. CHUCTEMAaTU3UPOBATh U JOCTUKEHUH B IIpoLiecce
Kucnots. 0000IUTH MOTYYEHHBIC pelieHus y4eOHbIX U
Conny» 3HaHUS 10 TEME MIO3HABATEJIBHBIX 33]1a4
«Bonopoxa. Kucnorsr.
Conn»
BOJIA. Bona Bona B mpupoze. XapakTepu3oBaTrh 1,34
PACTBOP Kpyrosopot Boibl B (hr3MYeCcKre CBOMCTBA BOJIBI.
bl npupoae. dusnyeckue OueHuBarh BIUSHUE
OCHOBA CBOMCTBA BOJEL. XHMHUYECKOTO 3arps3HEHUS
HUA -9 ['urpoCcKONMYHOCTb. OKpY’KaroLen Cpebl Ha
4acoB MuHepanbHbI€ BOJIBI. OpraHu3M YeJIOBEKa.
[Teperonka (nuctusuisiius) | Micnons3oBarhb
BOJbI. JlucTminmupoBanHasl | mpuoOpeTeHHbIE 3HAHUS [T
U ICMOHU30BaHHas BOJA. 9KOJIOTUYECKH TPAMOTHOIO
Ounctka BoJbl. CTOUHBIE | TIOBEICHUS B OKPYKAIOIIEH
BOJbL. JleMOHCTpanuu. cpene. XapakTepu3oBaTh
Ileperonka Boapbl. OTJINYME TUCTUIUIMPOBAHHOU
YBenuyenne o0beMa BOJBI | BOJBI OT BOJIOIIPOBOTHOM.
IIPU 3aMEpP3aHUU JleMoHCTpUpPOBATH
MOHUMAaHUE HEOOXOIMMOCTH
OepeKHOTr0 OTHOIIEHUS K
Boze. Habmonars
JEMOHCTPUPYEMBIE OTIBITHI U
OTHCHIBATh UX C IIOMOIIIBIO
POJIHOTO SI3BIKA U SI3bIKA
XUMUHU
PactBopsI. PactBopsl. Bona kak PackppiBaTh cMBbICI TOHATHS 6,7,8
PactBopumocT | pacTBOpUTEID. «pactBop». CpaBHHUBAThH
b TBEPABIX PacTBOpuMOCTh TBEpABIX | BELIECTBA IO PACTBOPUMOCTH
BELIECTB B BELIECTB B BOJIE. B BOJIE C MCIIOJIb30BAHUEM
BOJIE Knaccudukanus Beniects | TaOIUIBI PACTBOPUMOCTH.

10 PaCTBOPUMOCTH.
3aBHCUMOCTh
PacTBOPUMOCTH OT
TEeMIIepaTyphl.
JeMmoHcTpanmy.
PacTBOpenue okpaiieHHoMi
coyi (MEHOTO Kyropoca,
XJIOpHU/1a HUKES,
NepMaHraHaTa Kajius) B
BOJIC. 3aBHCUMOCTbD
PacTBOPUMOCTH COJIH OT
TeMIiepaTypsl. Beinagenue
KPUCTAJIJIOB MPH
OXJIAXKICHUU
HACBIIIIEHHOTO PacTBOPa
(auTpara Kanus,
AJTFOMOKAJINEBEBIX KBACIOB,




nonuaa ceurmna (I1)
«30JI0TOM TOKIBY).
JlaGopatopHslii onbIT 13.
PacTBOpUMOCTb TBEPABIX
BEIIICCTB B BOJIE

PactBopumoct | PactBopsl. Bona kak Knaccudummponats 7,8
b I'a30B U pacTBOPUTEII. BELIECTBA 10 PACTBOPUMOCTH.
SJKUIKOCTEN B PacTBOopuMOCTb TBEPABIX TTonp30BaTbca TadIULIEH
BOJIE BELIECTB B BOJIE. pPacTBOPUMOCTH U KPUBBIMU
Knaccudukanus Beniects | pacrBopumocTt. Habmonats
10 paCTBOPUMOCTH. JEMOHCTPUPYEMBIE 1
CaMOCTOSTEIbHO
MIPOBOJIUMBIE OIBITHI.
Ha6umonath 1 onuceiBaTh
XUMUYECKUE PEAKITUH C
MOMOILBIO POJIHOTO S3bIKA U
si3pIKa XUMUH. JlenaThb
BBIBOJIbI 110 PE3YJIbTATAM
MPOBEICHHBIX XUMHUYECKUX
omnbIToB. Cobmroaarh mpaBuia
Oe3omacHoi paboThI IpU
IIPOBEJICHUHU ONBITOB
Konuentparms | Konnenrpanus pactBopos. | Berauciars maccoByro nomo | 1-8
pacTBOpPOB. MaccoBas nois PacTBOPEHHO- I'0 BEILIECTBA B
Maccosas pPacTBOPEHHOI'O BELIECTBA | pacTBOpE
J0JIs
PacTBOPEHHOI'O
BEILIECTBA
[Ipurorosnenu | [lpuroroBienue Beruncnsats maccoByto nomo | 1,3,4
€ pacTBOpPOB. pacTBOpoB. B3BemBaHue. | paCTBOPEHHOI'O BEIIECTBA B
[Ipaxtnueckas | [IpuroroBnenue pactBopa | pactope. [IponszBoanuts
pabota Ne 4. pPacTBOPUMOIA COIIM B BOJIE | pacdeThbl, HEOOXOAUMBIE TS
«IIpurotoBnen MIPUTOTOBJIEHUS PACTBOPOB C
Ue pacTBopa C U3BECTHOU MacCOBOW JIOJIEH.
3aJIaHHON [IpuroroBisATE pacTBOpPHI C
MacCOBOM ONPEAEIICHHOW MacCOBOM
J0JIen JI0JIEW PACTBOPEHHOT'O
PacTBOPEHHOT O BemecTBa. CoOmoaTh
BELIECTBA» npaBuiia 6e30nacHoON padoThI
IIPU POBEACHUH ONBITOB
Pemenne Pemenne pacueTHBIX Beruncnsats maccoByto nomo | 6,7,8
3a/a4 10 TeME | 3aJad 10 TEME pPacTBOPEHHOI'O BEILIECTBA B
«[Ipurorosnen | «IIpurorosnenue pactBope. Mcnonp30Bath
1€ PacTBOPOB» | paCTBOPOBY AITOPUTMBI IIPU PEIICHUU
3a/a4
XUMUYECKHUE XUMHYECKUE CBOMCTBA XapakTepu3oBaTh 7,8

CBOIICTBa BOJBI

BOJIbl: PEAKIIH C HATPUEM,
KEJIEe30M, OKCHIOM
KaJIbLIMSI, OKCHJIOM
yraepona (1V), okcuaom
docdopa (V). Dnexkrponus
BOJbL. [lonmydyenue kucmor
MPY B3aUMOJICVCTBUU
OKCHJIOB HEMETAJJIOB C
Bogoi. [Tousitue 00
ocHoBaHusX. [lonyuenue
ieaoueut mpu

XUMHUYECKUE CBOMCTBA BOJIBI.
JlaBathb onpeneneHue
TEPMUHA «QJIEKTPOIU3Y.
HaoOmonats
JEMOHCTPUPYEMBIE U
CaMOCTOSATEIILHO
MIPOBOJIUMBIE OTIBITHI.
Hab6ironaTh v onuchIBaTh
XUMHUYECKUE PEAKITHH C
MOMOIIIBIO POJHOTO SI3bIKA U
sI3pIKa XUMHH. JlenaThb




B3aMMOJCHCTBUM C BOJOM
AKTHBHBIX METAJJIOB HJIH
X OKCHJIOB.
JleMoHCTpanuu.
B3aumMozeincTeue HaTpus ¢
BooH. B3aumoneiictBue
BOJISTHOTO TIapa C JKEJIE30M.
l'amenne n3BecTy.
Paznoxenue Boapl
(pactBOpa cynbdara
HATPHUsL) AIEKTPUUECKUM
TOKOM

BBIBOJIBI ITO PE3yJibTaTaM
IMPOBCACHHBIX XUMHUYCCKUX
OIIBITOB

OcHoBanust OcHoBaHus. HaBatb onpenenenue knacca | 1-8
Kiaccudukanms. OocHOBaHuii. OnpenensiTh
Homenkmnarypa. COCTaB BEILIECTB 110 UX
dusnyeckre CBOMCTBA dhopmymnam. CocTaBiATh
ocHoBaHuil. [llenoun u (hopMyITBI OCHOBAHHIA.
HEpPacTBOPHUMBIE B BOJIE Ornpenensts BaJIEHTHOCTD
ocHoBaHus. [lonyuenue aToMa JIEMEHTa B
ocHOBaHMU. Paznoxenue ocHOBaHusX. Ha3piBaTh
HEPACTBOPUMBIX B BOJIE OCHOBaHMUS.
OCHOBaHUU IIpH Knaccudummponatsb
HarpeBaHuu. [I[puMeHeHne | OCHOBaHUS MO KUCIOTHOCTH U
ocHoBaHui. [IpaBuna 110 paCTBOPUMOCTH B BOJIE.
Oe3omacHoi paboThI ¢ XapakTepuzoBaTh
1IeJI0YaMHu. (bu3nyecKue U XUMUYECKUE
JemoncTpanuu. Mepsbl CBOMCTBAa OCHOBAHHH.
6e3omacHoctu mpu pabote | Onpenensrsb
C IIEeJI0YaAMH. HIPUHAJIEKHOCTh BEILIECTB K
JlaGopatopHslif onbIT 15. | KIaccy OCHOBaHUH.
O3HakoMJIEHHUE CO Ha6monath
CBOMCTBaMH ILIEJIOYEH. JEMOHCTPUPYEMBIE
Jlaboparopuslii onbiT 16. | Matepuansl. [IpoBonuTh
Herunparanus OTIBITHI, TOATBEPKAAIOLINE
rugpokcuna menu (I1) XHUMUYECKHE CBOHCTBA
ocHoBaHui. PacniozHaBath
OTIBITHBIM ITyTEM PacTBOPbI
11eJI04YeN 110 U3MEHEHHIO
OKpacku uHAaukKaropa. Jlemarp
BBIBOJIBI 10 pE3yJIbTaTaM
MIPOBEJICHHBIX XUMHUYECKUX
onbIToB. Cobro1aTh MpaBuiIa
6e3omacHoi paboThI IPU
IIPOBEJICHUH OIIBITOB
KontponbsHas KonTposs 3Hanmii no OcyniecTBIsTh 1,3,4
pabota Ne 2 temaM «Kucnopon. MIO3HABATENBHYIO pe(IIeKCUI0
Oxcunpl. BaneHTHOCTEY, B OTHOILIEHNH COOCTBEHHBIX
«Bonopoa. Kucnotsl. JOCTHKEHUH B IIpoLiecce
Conm», «Boga. PactBopbl. | pemieHust ydeOHbIX U
OcHoBaHUsI» M03HABATEbHBIX 33]1a4
OBOBIIE Obmmas Oxkcunpl. Knaccugukanus. | CoctaBisth GOpMyIbl 6,7,8
HUE xapakrepuctuk | Ho- MmeHkiarypa. okcunoB. Ha3piBaTh OKCHIBIL.
CBEJIEHUM a OKCHJIOB du3nYecKre CBOM- CTBA KnaccudummpoBats OKCHABI.
no OKCHJI0B. XUMHYECKHE XapakTepu30BaTh METO/IbI
BAYXHEU CBOMCTBA OKCHUJOB: CHUHTE3a OKCHIIOB.
111150, ¢ B3aUMOJICHCTBUE C BOJOU. | XapakTepHU3oBaTh
KIIACCAX [Tonydyenue u npuMeHeHue | GU3NYECKHE U XUMUYCCKUE




HEOPT AH
NYECKUX
COEJINHE
HUI -11
qacoB

OKCHJI0B. JIeMOHCTpanuu.
3HAKOMCTBO ¢ oOpa3imamMu
okcu1oB. JIabopaTopHbIii
onbIT 17. O3HaKOMIIEHUE C
0o0pa3iamMu OKCUI0B

CBOMCTBA OKCHJIOB.
Onpenensite
MIPUHA]ICKHOCTH BEIIECTB K
OTIPEICTICHHOMY KJIacCy
coenuHeHui. Habmonars
JEMOHCTPUPYEMBIE U
CaMOCTOSTEILHO
MIPOBOJIUMBIE OTIBITHI.
Hab6mronaTs 1 omuceIBaTh
XUMHUYECKUE PEAKITHH C
MTOMOIIIBIO POJTHOTO SI3BbIKA U
sI3pIKa XUMHH. J[enath
BBIBO/JIBI 110 pe3yJbTaTaM
MIPOBEICHHBIX XUMUYECKUX
ombIToB. CoOMroaTh mpaBuia
Oe3omacHoi pabOThI PU
IIPOBEJICHUU OITHITOB

Bsaumogeiicts | Kucnorel. XuMmunueckue IIpoBOAUTE OMBITHI, 7,8
K€ BCIIECTB, CBOMCTBA KHUCIIOT. MOATBEPKAAOIINE
o0IagaroUX | B3aUMOJENCTBHE C XHMHYECKHE CBOMCTBA
KUCIIOTHBIMU M | OCHOBAHUSIMH. M3YYEHHBIX KJIACCOB
OCHOBHBIMH OcHoBaHus. XUMUYECKHE | HEOPraHUYECKHUX BEIIECTB.
CBOMCTBaMHU. CBOMCTBA OCHOBAHHIA: Pacrio3HaBaTh ONMBITHRIM
B3aHMOJICHCTBHE C IyTEM pacTBOPbI KUCIOT U
KucioTamu. Peakims IIEJIOYEH 110 H3MEHEHUIO
HelTpanu3auuu. [loHaTre | OKpacku MHIUKATOpA.
0 KHCJIBIX U OCHOBHBIX XapakTepu30oBaTh CyIIHOCTh
COJISIX. peaKIMu HeUTpaIu3aluy Kak
MpOLIECCa B3aUMOIECHCTBUS
KHCJIOTBI U IIEI0YH.
CocTtaBnsaTs GopMyIIbl
KHUCIIBIX COJIEH.
Peakmus JleMoHCTpamum. Ha0momath 1-8
HelTpann3aly | XUMHUYECKHE CBOMCTBA JEMOHCTPUPYEMBIE U
u pacTBOpPOB KUCIIOT U CaMOCTOSITEIIFHO
menoyei. Peakmus MPOBOJUMBIE OMBITHI.
HEUTpATU3alHAH. HaGmronaTs u onuckeiBaTh
JlaboparopHsrii onbiT 18. XUMHUYECKUE PEAKIINH C
Peakuus HelTpanuzanuu TIOMOIIIBFO POJTHOTO SI3BIKA U
si3pIKa XUMHH. JlenaTh
BBIBOJIBI 10 pe3yiIbTaTam
MPOBE/ICHHBIX XUMUYECKUX
onbIToB. CoOJTI01aTh TIpaBUIIa
6e3omacHoi paboThI IPU
MIPOBEICHUH OIBITOB
Peakmun VYcnoBus npoTekaHus ®opMyIHpOBaTh YCIOBUS 134
oOMeHa B peakiuii oOMeHa B MIPOTEKaHUs peakluii oOMeHa
BOJHBIX BOJHBIX PacTBOPAX. B BOJHBIX PacTBOpax.
pacTBopax XUMHYECKUE CBOMCTBA HaspiBate npusHaku u

KHUCIIOT: B3aMOJICHCTBUE
¢ consaMu. XUMHUUECKIE
CBOMCTBA OCHOBaHUIA:
B3aMMOJICHCTBHE C
cosAMU. XUMHYECCKUE
CBOMCTBA COJIEN: peakuuu
C KHCJIOTaMH, 1IeJI0YaMU U
JIPYTUMU COJISIMHU.

YCIIOBUS TPOTEKAHUS
XUMHYECKUX PEAKIINMN.
BoisBnsTh npusHaky,
CBUJICTEHCTBYIOIIHNE O
MPOTEKAaHUU XUMUYECKON
peaKIyu NP BHITIOTHEHUH
XHUMHYECKOI'O ONBITA.
ITpoBOIUTH ONBITHI,




JleMoHCTpanuu.
BzaumoneiictBue
KapOoOHaTa MarHus ¢
CEpHOM KMCIOTOM.
OcaxneHue u
pacTBOpPEHHE OCAIKOB
COJIEH U HEPaCTBOPUMBIX
THJIPOKCHU/IOB.
JlaboparopHsrii omnbiT 20.
Peakiinu ooOmMeHa B
BOJIHBIX pacTBOpax

MTOITBEPIKIAFOIIIHE
XHMHYECKIE CBOMCTBA
M3YYCHHBIX KJIacCOB
HEOPraHWYECKUX BEICCTB.
HaOmonars
JICMOHCTPUPYEMbBIC U
CaMOCTOSTEILHO
IIPOBOJIUMBIC OITBITHI.
HaOmronaTh ¥ onmuMchIBaThH
XUMHYECKUE PEAKIIUH C
MTOMOIIIBIO POJTHOTO SI3BbIKA U
sI3bIKa XMMHMH. Jlenath
BBIBO/JIBI 110 pe3yJbTaTaM
IPOBEJCHHBIX XUMHUYCCKIX
ombIToB. CoOMroaTh mpaBuia
Oe3omacHoi pabOThI PU
IIPOBEJICHUU OITHITOB

CBolicTBa Homenkiarypa KUCnor. CoctaBnsats GopmyIIbl 6,7,8
KHUCJIOT Pusnueckue CBOMCTBA HEOPraHU4EeCKUX COCIMHEHUN
KHCIIOT. XUMUYECKHE M3YYEHHBIX KJIACCOB.
CBOMCTBA KUCIIOT: HaspiBath coequnenus
B3aMMOJEICTBHE C U3YYEHHBIX KJIACCOB
AKTHBHBIMHU METaJUIaMH, HEOPraHM4ECKUX BEILECTB.
B3aMMOJEICTBHE C XapakrepuzoBarb 0o011I1e
OCHOBHBIMHU OKCHJIAMH, CIIO0COOBI MOJTy4eHus,
OCHOBaHUSIMU U COJISIMHU. ¢bu3nyeckue U XUMHUYECKUE
N3menenune okpacku CBOMCTBA KUCJIOT.
WUHIUKATOPOB B Onpenenars
Pa3INYHBIX CpENaAX. IIPUHA/JIEKHOCTD BEIIECTB K
ITony4yenue kucior OIPEJEIICHHOMY KJIacCy
COEIMHEHHUN
CaoiicTBa Homenknarypa CoctaBiare GOpMyIIbI 7,8
OCHOBAaHMU OCHOBaHUM. PU3NUYECKHE | HEOPraHMYECKUX COETMHEHUU
CBOMCTBA OCHOBaHUM. M3YYEHHBIX KJIACCOB.
[Tonydyenne ocHOBaHMIA. HaspiBate coenquuenus
XHMMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
OCHOBaHUM: HEOPraHWYECKUX BEIIECTB.
B3alMOJEICTBHE C XapakTepu3oBaTh CIIOCOObI
KHCJIOTHBIMH OKCHJIaMH, noJtyueHusi, pusnueckre u
KHCJIOTaMU U COJISIMHU. XMMHYECKNE CBOWCTBA
Peakuus HeliTpanuzauuu. | ocHoBaHUU. OnpenesaTh
M3MeHeHne OKpacku IPUHAJIEKHOCTh BEILECTB K
WHIUKATOPOB B ONPEJIEIIEHHOMY KJIAcCy
pa3INyYHBIX Cpeax COCIMHEHUHN
CaoiicTBa Homenkiatypa cosen. CocrtaBnsats GopMyIIbl 1-8
coJe Pusnueckue cBOWCTBA HEOPraHNYECKUX COETUHEHUN

conell. XuUMHUYEeCKHe
CBOMCTBA COJICH:
B3aMMOJICUCTBHE C
MeTaJUIaMH, KUCJIOTaMH,
IeJI0YaMu ¥ IPYTUMH
cossimu. [lonyuenue
coneii. IToHsTHE 0 KUCIBIX
1 OCHOBHBIX COJISIX

HU3YUCHHBIX KJIaCCOB.
HaspiBaTh coennHeHus
HU3YUCHHBIX KJIaCCOB
HEOPraHUYECKUX BEIIECTB.
XapakTepu3oBaTh CIIOCOObI
nonyueHusi, pusndeckue u
XUMHYECKUE CBOMCTBA COJICH.
Ornpenenstsb
IPUHAAJICKHOCTDb BEHIECTB K
OTIPEICTICHHOMY KJIACCY
COCTUHEHNN




8 I'enernueckass | I'eneTmyeckas cBs3b XapakTepuzoBaTh 1,3,4
CBSI3b MEXKIY MEX1y BaXKHEUITUMU B3aMMOCBSI3b MEXKIY
BOXHEUIIMMHU | KJIacCaMHU KJIacCaM¥ HEOPTaHMYECKHX
KJIacCaMH HEOPraHUYECKUX COEIMHEHUN
HEOPraHUYECK | COCAUHECHUM.
UX BEIIECTB Knaccudukanus
HEOPraHMYECKUX BEILECTB.
[TonsTre o Merauionaax,
rUApuIax, Kapoumuax,
CHWJIMLIUJAX, HUTPUIAX,
HEPOKCHUIAX
9 Pemenue I'eneTnyeckas cBA3b XapakTepu3oBaTh 6,7,8
3a/1a4 [10 TEME | MEXKJy pa3IuYHbIMU B3alMOCBSI3b MEXY
«'enernyecka | Ki1accamu KJIaCCaMU HEOPTaHUYECKUX
s CBSI3b MEXKAY | HEOPraHMUYECKUX BEIIEeCTB | coennHeHuil. CocTaBiATh
BaKHEHITUMU YpaBHEHHUS pEaKIIUi,
KJIaccaMH COOTBETCTBYIOLINX
HEOpPraHu4YecK MOCTIEI0BATEIbHOCTH
HUX BEIIECCTB» MpEBpaICHUN
HEOPTaHWYECKHX BEIIECTB
Pa3IMYHBIX KJIaCCOB.
3anuchIBaTh ypaBHEHUS
peaKuuii, HLTFOCTPUPYIOIIHNX
«UETIOYKI» XUMUYECKUX
npespaiieHuii. Beibupars
METOJ] CUHTE3a 33JJaHHOTO
BEIIECTBA
10 [Ipaktuueckas | Pemenue XapakTepu3oBaTh 7,8
pabota Ne 5. AKCIEPUMEHTAIbHBIX B3aMMOCBSI3b MEXY
«OKCIEpPUMEHT | 3a7a4 110 TeMeE KJIacCaMH HEOpPraHUYECKUX
albHOE «['enernyeckas cBs3b» coennHeHui. [TpoBoauTh
pelieHue 3a1a4y OIIBITHI, TOATBEPKAAIOLINE
1o XUMHUYECKUE CBOMCTBA
teMe«l 'eHeTny M3YYEHHBIX KJIACCOB
€CKHUE CBSI3U HEOpPraHWYECKUX BEIIECTB.
MEXIy PacriozHaBaTh ONBITHBIM
KJIacCaMH IIyTEM PacTBOPHI KUCIIOT U
HEOpraHMyeck 11EJI04YEN 110 U3MEHEHHIO
1704 OKpPaCKM MHAMKATOPA.
COECMHEHUI» dopMyaupoBaHUE BHIBOJIOB
UCXOs U3 pe3yJIbTaTOB
IIPOBEJICHHBIX
skcriepuMeHnToB. Cobiro1aTh
npaBuiIa 6€301acHoi paboThI
TIPY TIPOBEJICHUH OTBITOB
11 KontponbHas | KonTposs 3HaHuii o reme | OCylecTBIATh 1-8
pabota Ne 3 «O060011eHNe CBEIEHUI 0 | O3HABATEIbHYIO PEQIIEKCHIO
Ba)XHEHIINX KJIaccax B OTHOIICHUU COOCTBEHHBIX
HEOpPraHUYECKUX JIOCTUKEHUH B Ipoliecce
COEIMHEHUI» pelieHus y4eOHBIX U
M03HABaTeNbHBIX 3a/1a4
I[MEPMOJN | 1 IlepBbie ['pynmbl 371€EMEHTOB €O Omnpenensrsb 1,3,4
YECKUM MOIIBITKHU CXOJTHBIMH CBOMCTBAMU: MPUHAJJICKHOCTD JIEMEHTA K
3AKOH U1 KJ1accu(UKaly | IMeJIOYHbIe METAJIIBI, TOMY HUJI1 UHOMY CEMEUCTBY.
[MEPOIN A XUMHAYECKHUX | MIEJTOYHO3EMEIbHBIE XapakTepu3oBaTh
YUECKAJ 3JIEMEHTOB METaJlIbl, TaJIOT'SHBI, BaKHEMIIIE CBOMCTBA
CUCTEM XaJIbKOT'CHBI, 3JIEMEHTOB, BXOJISIINX B




A
XVUMHNYE
CKHMX
OJIEMEHT
OB

. 1. MEH
JNEJIEEBA
-5 yacosn

OmaropoiHbIe (MHEPTHBIC)
rassl. /J[eMoHcTpanmu.
Komnekius raaoreHos,
XaJIbKOT€HOB, IIETOYHBIX
U IIECIIOYHO3EMEIbHBIX
METAJI0B

CEMEMCTBA LIETOYHBIX
METaJJIOB,
LIEJI0YHO3EMETbHbIE
METaJJIbl, XaJIbKOT'€Hbl,
raJIoreHbl U 0J1aropoIHbIe
(MHEPTHBIC) Ta3bl.
Habmonate
JEMOHCTPUPYEMBbIE
MaTepuabl

AmdoTtepHbIe
OKCHJIBI 1
THIIPOKCHUIBI

AmMdoTepHbIE OKCUIBI U
TUIPOKCHUIBI.
JeMmoHcTpanumu.
ITony4yenue ruipoKcuI0B
IMHKA U MEOH, UX
OTHOIIICHUE K KUCIIOTAM U
OCHOBAHMSIM.
JlaGopaTtopusbiit onibiT 21.
[Tomyuenue rugpokcuaa
[IMHKA ¥ U3Y4YE€HUE €r0
CBOMCTB

JaBath onpenenenue
amdorepHoctu. [IpuBoaUTH
npuMepsl aM()OTEPHBIX
COEMHEHHUI.
XapakTepru3oBaTh
OTHOIIEHHE aM(POTEPHBIX
COCIMHCHUH K KHCIIOTaM U
niesroyam. XapakTepu3oBaTh
(bU3MYECKre U XUMUYCCKUE
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIIECTB:
OKCHJIOB, KUCIIOT,
OCHOBaHHH, COJIEH.
Onpenendarsb
IPUHAIJICKHOCTh BEIIECTB K
OTIpeICJICHHOMY KJIacCy
coeqnuennii. CocTaBIATh
(hopMyIIbI HEOPraHUIECKUX
COETMHEHUI U3yYEHHBIX
KJIacCOB. [IpOBOAUTE ONBITHI,
MOATBEPKIAIOLINE
XUMHUYECKHUE CBOMCTBA
U3YYEHHBIX KJIACCOB
HEOPTraHUYECKUX BEIIECTB.
Pacmo3HaBaTh ONBITHBIM
MyTEM PacTBOPHI KUCIIOT U
IEJI0YeH M0 U3MEHEHUIO
OKpacKH UHJIUKATOPA.
HaoOmronats
JEMOHCTPHUPYEMBIC U
CaMOCTOSTEIIBHO
MIPOBOIUMBIE OTIBITHI.
Hab6ronaTe 1 onuceIBaTh
XUMUYECKHUE PEAKITHH C
MOMOIIIBIO POJTHOTO SI3bIKA U
sI3pIKa XUMUU. [lenarsb
BBIBOJIBI 110 pe3yiIbTaTaM
MTPOBEJICHHBIX XUMUICCKUX
ombiToB. COOMIOIATH TIPaBUIIA
Oe3omacHoil paboThI PH
MIPOBEJCHUU OTBITOB

6,7,8

[Tepuoanuecku
1 3aKOH.
[Tepuonsr

OcHOBBI KJTacCU(pUKALUN
XUMHUYECKUX IJIEMEHTOB
. . Menneneena.
[lepuoauueckuii 3aK0H
. . Menneneena.
[TopsinkoBbIi1 HOMED
anemMeHnrTa. [leproanl

dopMynHMpoBaTh
[lepuonnueckuii 3aKOH
. . Menneneesa
(ucropuueckas
dhopmynupoBKa).
JleMoHCTpHUpOBATH
ITOHUMAaHHE

7,8




(Mambie u O6onbIINe).
JlemoHCcTpanmu.
ITony4yenue okcuaoB
HEKOTOPBIX JIEMEHTOB 3-
ro nepuoja u3 MpoCThIX
BEILECTB, PACTBOPEHUE UX
B BOJIC U UCIIBITAHUE
pPacTBOPOB MHIUKATOPAMHU

(byHIaMEHTAIBHOCTH
[Tepronuueckoro 3akoHa.
PackpsiBaTh cMBICT
[Tepuoauueckoro 3akoHa
. . MeHnneneena.
HaoOmronars
JEMOHCTPUPYEMBIE OIBITHI U
OIMMCHIBATh UX C ITOMOIIBIO
POHOTO SI3bIKA U S3bIKA
XUMuUH. JlenaTh BBIBOJBI 110
pe3yJbTaTaM IPOBEICHHBIX
XHMHYECKHX OIBITOB

[lepuonnuecka | [lepuoanueckast cuctema | Onpenensats pacnonoxenue | 1-8
g cucTemMa XUMHUUYECKHX DJIEMEHTOB IIEPUOJOB, TTIABHBIX U
XUMHUYECKUX J1. 1. MeHaenaeeBa Kak MOOOYHBIX MOATPYII B
3JIEMEHTOB €CTECTBEHHOHAYYHas tabauue J[. . Menaeneena.
. . Mennene | kinaccuukamms PackpsiBaTh cMbICT
eBa. ['pynmsl XUMHUYECKUX JIEMEHTOB. [leprognueckoro 3akoHa
Kopotknii n jyiMHHBIN . . Menneneesa.
BapHaHTbI XapakTeprus3oBarhb
Ilepnonnueckon CUCTEMBI | 3aKOHOMEPHOCTH U3MEHEHHUS
XUMHUYECKHX JIEMEHTOB CBOICTB 2JIEMEHTOB B
. . Menneneesa. IpyIIax ¥ Nepruojaax
['pynmbl 1 nOArpynIel
(rnaBHBIE ¥ TOOOYHBIE).
JlanTanonael 1
AKTUHOMJIbI
Xapakrepuctu | Hayunslii moasur PackpeiBath cMbICI 1,3,4
Ka . . Menneneena. [Tepuoanueckoro 3akoHa
xumuyeckoro | IIpenckasanue cBOMCTB . . Menneneesa.
3JIEMEHTA 110 €I11e HEOTKPBITBIX CpaBHuBaTh CBOICTBa
€ero AJIEMEHTOB. 3HAUYE€HUE BELIECTB, IPUHAIEKALIUX K
nosioxkeHnto B | [leppogudeckoro 3akoHa | pa3HbIM KJIaccaM
Ilepnognuecko | 1. 1. MenneneeBa. )Ku3Hp | XUMHUYECKHUX DJIEMEHTOB
I cucreme U JeSATENBHOCTD Pa3HBIX TPYIII.
. . Menneneesa XapakTepu3oBaTh dJIEMEHT
I10 €T0 MOJIOXKEHUIO B
HEepUOIUYECKOM TabuIIe.
JleMoHCTpHUpOBATH
IIOHUMaHUE HAy4YHOT' O
noasura J[. 1. Menaeneena
10 MPEICKA3aHUIO CBOMCTB
€11e HEOTKPBITBHIX JIEMEHTOB.
[IpenckassiBaTh CBOMCTBA
3JIEMEHTOB 10 UX
IIOJIOKEHHUIO B
[lepnonnueckoii cucreme
CTPOEHU Anpo aroma SAnpo aroma. OnepupoBarb NOHATHAMMU: 1,3,4
E ATOMA. [TopsaxoBeIit DJIEMEHTApHBIEC YACTULBL: | «XUMHUYECKHUM DJIEMEHT,
COBPEME HOMEp IIPOTOHBI, HEUTPOHBI U «IIOPSAAKOBBIN HOMEDY,
HHAA 3JIEMEHTA. ANeKTpoHbl. [InaneTapHass | «Macco- BO€ YHCIIO»,
OOPMVIJI N3otormsr MOJENb CTPOCHUS aTOMa. «uszorom», «llepuoanueckas
NPOBKA CoBpemeHHas CUCTEMA XUMUYECKUX
ITEPOAN dbopmynupoBka 351eMeHTOBY». OOBACHATD
YECKOI'O [Tepnonnueckoro 3akoHa. | (U3UYECKUN CMBICI
3AKOHA - N3oronsl. Gusnyeckuit aTOMHOTO (TIOPSIIKOBOTIO)
4 gaca CMBICII OPSIAKOBOTO HOMEpPa XMMHYECKOTO




HOMEpa XUMHYECKOTO
DIIEMEHTA.
PanmoakTuBHBIEC N30TOIBI
(paauOHYKIIHIBI )

aneMmenTa. OnpenensiTsb
YUCIIO TPOTOHOB, HEUTPOHOB
U 3JICKTPOHOB B KOHKPETHOM
aTtome (Hykiuzae). /laBath
COBPEMEHHYIO
(hopMyTUpOBKY
IIepnonnueckoro 3akoHa.
Onpenenstb TEPMHUH
«paJInOAKTUBHOCTDY

Onexktponsl B | [Ipupona sanekrpoHa: Ornpenensite NOHITHS: 6,7,8
aToMe. CBOIWCTBA YaCTHUILIbI U «aToOMHasi OpOUTAIIBY,
OpOutanu BOJIHBL. ATOMHAas «QNEKTPOHHAS 000JI0UKa,
OpOUTaJb U DJIEKTPOHHOE | «3JIEKTPOHHBIN CIIO.
obnako. s-, p-, d-, f- OOBSICHITh NBOUCTBEHHOCTD
opbutanu. ®opma s- u p- | IPUPOBI FIEKTPOHA
opOuTaiei.
OHepreTuyeckuil ypoBeHb.
MakcumanbHO€ YUCIIO0
JJIEKTPOHOB HA
SHEPreTUYECKUX YPOBHSX
(eMKOCTh
HHEPreTHUECKOTO YPOBHSI)
Crpoenue Pacnipenenenue OOBsCHATH (hU3HYECKHIA 7,8
3JIEKTPOHHBIX | 3JIEKTPOHOB B CMBICJI HOMEPOB IPYIIIbI U
000J1049eK JIEKTPOHHBIX CIOX nepuona B [lepuonnueckon
aTOMOB ATOMOB XUMHYECKHUX cucteme /I. 1. Menneneena.
35IeMeHTOB 1—3-T0 CocTaBisTh CXEMbI CTPOCHUS
MEepUOJIOB. aToOMOB MepBbIX 20
XapakTepucTHKa epBbIX | 21eMeHTOB [leproguueckon
JBaALaTH XMMHUUYECKHX cuctemsl /. 1. MeHaeneena.
AJIEMEHTOB Ha OCHOBAaHWH | XapakTepU30BaTh
UX TOJIO)KEHHS B XUMHYECKHE IEMEHTHI (0T
[Tepuonnueckoii cucreMe | BOJAOPO/IA 0 KaJIbIIHs) HA
XUMHUYECKUX IJIEMEHTOB OCHOBE MX IOJIOKEHHUS B
. . Menneneesa u [Iepnonnueckoii cucreme
CTPOEHUS UX aTOMOB. . . MenneneeBa u
BaneHTHBIE 3JIEKTPOHBI 0COOEHHOCTEH CTPOEHUs UX
aTOMOB
N3menenne Mertannbl 1 HemeTauibl B | OOBACHATH PU3NUYECKUI 1-8
CBONCTB [lepuonnueckoi cucTeMe | CMBICI HOMEPOB TPYIIIBI U
3JIEMEHTOB B XAMHYECKHUX JIEMEHTOB nepuoja B [leprnonnueckon
IEpUOaax U J1. 1. MenpeneeBa. cucteme /1. . Menaeneena.
TJIaBHBIX [TonsiTue 06 noHe OOBACHATD 3aKOHOMEPHOCTH
MOATPYIIAX. (kaTHOHE, aHHOHE). W3MEHEHUS CTPOCHUS
DJIEKTPOOTpHUIl | 3aKOHOMEPHOCTH aTOMOB, CBOMCTB 3JIEMEHTOB
aTeNbHOCTD M3MEHEHUSI CBOMCTB B MpeJIenax MajblX MEPUOJIOB

ATOMOB XUMHNYECCKUX
AJIEMEHTOB Ha OCHOBE
TIOJIOKECHUS B
Ilepnonnueckoi cucreMe
J. . MenneneeBa u
CTPOEHHUSI aTOMa.
DIIeKTPOOTPUIIATETLHOCTh
ATOMOB XUMHUYECKHUX
AJeMEeHTOB. M3Menenune
paauyca aroma,
AIIEKTPOOTPHUIIATEIHLHOCTH,

Y TJIaBHBIX TOATPYIIL.
PackpeiBath cMBICH OHATUSA
«QIIEKTPOOTPHULIATEITLHOCTH.
[Iporno3uposars xapakrep
N3MEHEHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB C
YBEIIMUYECHHUEM 3apsII0B
aTOMHBIX SJEp




METAJUINYECKNX CBOUCTB B
MEepUOJax U TJIABHBIX
MOArPYyIIax

XVMHNYE Xumnueckas XUMHYECKAs CBA3b. PackpeiBath cmbich onstus | 1,3,4
CKAA CBA3b U OHeprusi XuMU4ecKon «XMMHYECKAs CBA3bY.
CBA3b -7 SHEPTHS. CBSI3U. Y CIIOBHS OOBSCHATH
4acoB KoBaneHTtHass | BO3HUKHOBEHHUS 3JIEKTPOCTATUYECKUI
CBSI3b XUMHUYECKON CBS3H 110 XapakTep XUMUYECKOU CBS3H.
JIptoucy. KoBasieHTHas Ornpenensars BUj
cBs3b. OIuHapHas, XUMHUYECKOH CBSI3U B
JIBOMHAs U TPOWHAs HEOPraHUYECKUX
XUMHUYECKasl CBS3b. coequHeHusX. M300paxars
MexaHu3mbl 00pa3oBaHusl | CXEMbI CTPOCHHS MOJIEKYJT
KOBAJICHTHOM CBSI3U: BEIIECTB, 00Pa30BaHHBIX
OOMEHHBIN U TOHOPHO- pa3HBIMU BUAAMHU
aKIENTOPHBIN XUMHYECKUX CBS3CH.
XapakTepu3oBaTh
MeXaHU3Mbl 00pa30BaHUs
KOBAQJIEHTHOM CBSI3H:
OOMEHHBII U JOHOPHO-
AKLIENTOPHBIN
[TonsipHas u [Tonsiprast u HenoJsipHast | MI300pakathk cxembl cTpoeHus | 6,7,8
HEToJIsIpHAs KOBQJICHTHAS CBS3b. MOJIEKYJI Be- IIECTB,
CBSI3b. [TonsspHOCTH MOJIEKYIIBI. 00pa30BaHHBIX PA3HBIMU
CaoiicTBa [Toustue o nunouie. /[nuHa | BUAAMU XUMHAYECKUX CBS3EM.
KOBAJCHTHOM | XMMHUYECKOH CBS3U. XapaxkTepu3oBaTh CBOICTBA
CBSI3U Hanpasnennocts KOBQJICHTHOM CBSI3H.
KOBaJICHTHOH CBSI3U. XapakTepu3oBaTh BIUSHUE
BanenTHseii yroam. HETOJICJIIEHHBIX JIEKTPOHHBIX
['eomeTrpust MoseKyII. 1ap Ha FEOMETPHUIO0 MOJIEKYIL.
DIIeKTPOHHBIE Mapbl Hab6mronats
XUMHUYECKOH CBA3H, JEMOHCTPUPYEMBIE MOJIEIH.
HETO/ICJICHHBIC CocTaBisiTh MOJIETTU MOJIEKYIT
ANIEKTPOHHBIE TAPBHI. BEILECTB
Hemonctpanu. Moaenun
MOJIEKYI (BOABI,
YTJIEKUCIIOTO U
CEpPHUCTOrO I'a3o0B,
neHTaxyuopuaa gocdopa,
rekcayropuaa cepsl).
OO0pa3iibl KOBaJIEHTHBIX
COEIMHEHUN.
JlaGopaTtopHsblii ombIT 22.
CocraBnenue Mozenen
MOJIEKYJT
Honnas cesa3p | MoHHAs CBI3E. OOBACHATL MEXAHU3M 7,8

Koopaunarmmonnoe uucio.
CBolicTBa BEIIECTB C
MOHHOM CBA3BI0. OTIIMUne
MOHHOM 1 KOBAJICHTHOM
cBs3el. JlemoHCcTpanuy.
Kpucrannnueckas
peleTka XJIOpuaa HaTpus
U XJIOpHUJA L1e3Usl.
OOGpa3iibl HOHHBIX
COE€IUHEHUI

00pa3zoBaHWs HOHHOM CBSI3H.
[IpuBoauTH IPUMEPHI
HOHHBIX COEIMHECHHUM.
CorocTaBisITh TOHATHS:
«KOBAJICHTHAsI HETIOJISIPHAS
CBSI3b», «KOBaJICHTHAs
TIOJISIPHAS CBSI3bY, «AOHHAS
cBs3b». Onpenensitb BUI
XUMHYECKOH CBSI3U B
HEOPTraHUYECKUX
coenuHeHusX. M300paxarh




CXEMBI CTPOECHUSA MOJIEKYII
BEIEeCTB, 00pa30BaHHBIX
pa3HI>IMI/I BHUIaMHAU
XHUMHYECKUX CBS3CH.

COOCTBEHHBIX JOCTHXKE- HUI
B IIPOIIECCE PEIICHHUS
y4eOHBIX M TTO3HABATEIILHBIX
3aj1a4

4 Merammuecka | Merannudeckas CBS3b. 1-8
s CBSI3b CBolicTBa METAJIJIOB, OOBICHITE MEXAaHU3M
06YCHOBHGHHHue o0pa3oBaHMs METANIMYECKOM
METaJUTHHCCKON CBA3BIO cBs3u. [IpHMBOANTE IPUMEPHI
COEIUHEHUH C
METAUIHYECKOM CBA3EIO.
Onpenensats BU
XUMHUYECKOM CBS3HU B
HEOPTaHHYECKUX
COCAUHEHUIX
5 BanentHocTs 1 | BalleHTHOCTE U CTEIIEHD PackpsiBath cmbich onsitust | 1,3,4
CTEICHB okucienus. OnpeneneHne | «BAJICHT- HOCThY, HCIIOIB3Ys
OKHCIIECHUS CTENEHU OKHUCICHHUS 3HAKOBYIO CHCTEMY XUMHUH.
aTOMOB XHUMHYECKHX PackpbIBaTh CMBICT TOHSATHS
9JIEMEHTOB B COEIMHEHHUAX | «CTEMEHb OKUCICHHIY.
Ornpenensite CTENeHb
OKHCJICHHS aToMa dJIEMEHTA B
coeauHeHUH. Pa3nmngaTh
MOHSATHUS «BAJEHTHOCTDY» U
«CTENEHb OKHMCIICHHS
6 TBepapie CTpoeHue TBEpIbIX Onpenensite NOHATHE 6,7,8
BCIIECTBA BEIICCTB. «KPUCTAILTUYECKAS PEIIETKA.
Kpucramnmaeckue u Knaccudunmponats
aMop(QHBIE BEIIECTBA. KPUCTAUTHYECKUE PEIICTKH
[TousTHE O 1o TUNaMm. XapaKkTepru30BaTh
KPUCTAJUTHYECKOM 3aBHCHMOCTH (DU3HUECKUX
pemietke. TUms CBOMCTB BEIISCTB OT THIIA
KPUCTATUICCKIX KPUCTAUTHYECKOW PEIIETKH.
pelIeTox (aTomMHas, HaOmonars
MOJICKYJIIpHasi, NIOHHAs, JIEMOHCTPUPYEMbIC
MeTaJUThIecKas). MmaTepuanbl. HabmonaTs
3aBUCUMOCTD (DU3UYECKUX | CAMOCTOSATEIHHO
CBOICTB BEIIECTB OT TUMA | MPOBOAUMBIE OMBITHI U
KPUCTATNICCKON ONHUCKHIBATH UX C ITOMOIIBIO
pemieTku. JIeMOHCTpallMu. | POJIHOTO SI3bIKA U SI3bIKA
Mopenu xumun. Cobiro1aTh IpaBuiIa
KPUCTAIITUIECKHIX Oe3oracHoli paboThI PU
PEIIeTOK KOBAJICHTHBIX U | MIPOBEICHUH OIBITOB
MOHHBIX COCIUHCHHH.
JlaboparopHsrit oneiT 23.
Bosronka noga
7 Htorosas KonTposs 3Hanumii mo OcyniecTBIsTh 7.8
KOHTPOJIbHAS Kypcy «XuMus. 8 Kllacc» | Mmo3HaBaTeNbHYIO peduiek-
pabora Ne 4 CHIO B OTHOIIIEHUH

Hroro 68 4aCOB, U3 HU3 KOHTPOJIbHBIX pa60T: 4 4aCoOB, NPAKTUYCCKUX: 5 4acos.

9 kjaacc




TEMA 1. IloBTOpEeHHE U | ATOM, MOJIEKYJIa, OnuceIBaTh BEIIECTBA C 6,7,8
CTEXHO 00001IeHNe yYpaBHEHHUE PEaKIINH, MOMOIIBI0 GopMyl, a
METPUSI. IIPOUJIEHHOIO | pacCTaHOBKA peaKuuu — C IOMOIIBIO
KOJIMYEC Marepuaa K03 puImeHTon ypaBHEHUI
TBEHHBIE Monp — Monp — enuHuLA Onpenensars paznuaust Mexay | 7,8
OTHOILE eqUHULIA KOJINYECTBA BEIECTBA. MOHSATHSIMHU «Maccay» 1
HUS B KOJHMYECTBa Uucno ABorazapo. «KOJIMYECTBO BEIICCTBaAY.
X1MUUN - BEIIEeCTBa Hemounctpanuu. [Tokas HaOmronats
10 yacos HEKOTOPBIX COECIMHEHUM JEMOHCTPUPYEMBIE
KOJIMUECTBOM BelecTBa 1 | MaTepuaibl
MOJIb
MognsipHas Momnsipnas macca JeMoHcTpupOBaTh 1-8
Mmacca MMOHUMaHUE B3aUMOCBSI3U
MEXK]ly Maccoi u
KOJIMYECTBOM BELIECTBA.
Boruncnsats MOJISIpHYIO Maccy
BEIIECTB
Pacuertn! 110 Pacdertsl o ypaBHEHUSIM [IpoBoguTh 1,3,4
YpaBHEHUSIM peakuuii. Beruncnenue CTEXMOMETPUYECKHUE PACUEThI
peaxiuit MAacChl WJIH KOJTUYECTBA 110 YPAaBHEHUIO PEaKIIUu.
BELIECTBA 10 U3BECTHOM Boruucasts KoIu4ecTBO UK
Macce WU KOJIUYECTBY Maccy BeIIecTBa Mo
BELIECTBA OJHOIO U3 KOJINYECTBY, MACCE PEareHTOB
peareHToOB WU NPOAYKTOB | WU MPOIYKTOB PEAKIUH.
Hcnonb3o0BaTh aIropuTMbI
IpU pPelIeHUH 3a/1a4
Pemenne OtpaboTKa HABBIKOB [IpoBoauTh 6,7,8
pacyYeTHBIX PEIICHUS PaCUETHBIX CTEXHMOMETPUYECKHUE PACUEThI
3a/a4 ¢ 3a[a4 C UCIIOJIb30BaHUEM | [0 YPaBHEHUSM PEaKIIUU.
WCTIOJB30BaHU | YPABHEHMM peaKIHil Hcnosp30BaTh anropuTMbl
€M ypaBHEHUI IIpYU pEelIeHUH 3a4au.
peakuui Co3naBath MOJIEIIM U CXEMBI
JUISL pellieHus] Y9eOHBIX U
MM03HABATENbHBIX 33/1a4
3aKoH 3akoH ABOraipo. PackpbIBaTh CMBICII 3aKOHA 7,8
ABoranpo. Monsipablit 00BEM rasa. ABoraapo. PackpeiBath
MounspHsblit Hopwmaibnsie u CMBICJI ITOHATHUSA «MOJISIPHBIN
00BeM ra3oB CTaHJapTHBIC YCIOBHUSI. o6wem». Habmonath
JeMoHcTpanmu. JEMOHCTPUPYEMBIE
JemoncTpanus MaTepuabl
MOJIIPHOTO 00BeMa
UJeaIbHOTO rasza
Pacuetsi o Pacuetsl no ypaBuenusim | IIpoBoauTs pacyeTsl ¢ 1-8
YpaBHEHUSIM peaknuii. Berancnenue WCTIOJIb30BAaHUEM BEJTMYUHBI
peakuuii ¢ o0beMa WM KOJIMYECTBA MOJIIPHOTO 00BheMa ra3a mpu
y4acTHeM BEIIIECTBA 110 U3BECTHOMY | HOPMAJbHBIX YCIOBHUSAX (H.
ra3oB 00BEMY WM KOTUYECTBY y.). BBIUUCIATH KONIUYECTBO
BElIeCTBa OJHOIO U3 WM 00bEM BellecTBa 10
pEeareHToB WiIn KOJIMYECTBY, 00bEMY
MIPOJIYKTOB. BEIYKCIIEHHEe | peareHTOB WM MPOIYKTOB
KOJIMYECTBA MOJIEKYJI O peakuuu. Berancnars
H3BECTHOMY KOJIMYECTBY KOJIMYECTBO MOJIEKYJI IO
BELIECTBA W3BECTHOMY KOJIMYECTBY
BemecTa. Mcnonp3oBarh
AITOPUTMBI IIPU PEIICHUU
3a/a4
Pemenne OTpaboTKa HABBIKOB IIpoBoauTh 1,3,4




TEMA 2.
XNUMHNYE
CKAs
PEAKIIMA
-17 yacos

3az1a4 ¢ IIPOBEJCHUS PacyeTOB 10 | CTEXMOMETPUYECKHE PACUEThI
WCIOJIb30BaHU | YPAaBHEHUIO PEAKINU 10 YPaBHEHUIO PEAKIIUH.
€M ypaBHECHUMU Hcnonb30BaTh aIrOpUTMBL
peakuui MpY PEUICHUH 3a/1a4.
Co3znaBaTh MOJIETN U CXEMBI
JUISL pellieHus] y4eOHBIX U
I103HABATEJbHBIX 33/1a4
9 Oo6oOmaromee | Pemenue 3anad u PackpspiBaTh cMBICI 6,7,8
IIOBTOPEHUE 1O | BHIIIOJIHEHUE OCHOBHOT'O 3aKOHa
TeMe yIpaxHEHUH, crexuomerpuu. [IpoBonuTh
«CTEeXMOMETpH | TIO3BOJISAIOIIUX CTEXMOMETPUUECKUE PACUETHI
s1. CUCTEMAaTU3UPOBATh U 110 YPAaBHEHUIO PEaKIIUu.
KonnuecTBeHH | 0600LIUTH MTOTyYCHHBIE Hcnonb3o0BaTh aIrOpUTMBI
bl€ OTHOIICHHUS | 3HAHUS IO TeMe IpU pPelIeHUH 3a/1a4.
B XHUMHW» «CTtexuomeTpus. Co3znaBaTh MOJIETN U CXEMBI
KonuuectBeHHbie JUISL pellieHus] Y4eOHBIX U
OTHOILIEHUS B XUMHUI» [IO3HaBaTEIbHBIX 3a/1a4.
OcymiecTBiATh
MO3HABATEIHLHYIO PE(IICKCHIO
B OTHOILIEHUU COOCTBEHHBIX
JIOCTUKEHUI B IPOLIECCEe
pelieHus y4eOHBIX U
N03HAaBaTEJIbHBIX 3a/1a4
10 Kourponshas | KonTtpons 3Hanuii o teme | OCyliecTBIATh 7,8
paborta Ne 1 «Crexuomerpus. [IO3HABATEIbHYIO PEQIIEKCHIO
KonnuectBeHHbIe B OTHOILIEHUU COOCTBEHHBIX
OTHOIICHHS B XUMHI» JIOCTUKEHUH B TIpoliecce
pelieHus: y4eOHBIX U
NO03HABAaTEJIbHBIX 3a/1a4
1 Onextposntel | Teopus Knaccugunmposath 1-8
u AIEKTPOJIUTUYECKON BEILIECTBA 10
HEDJIEKTPOJIUT | AUCCOLUALUH. JJIEKTPONPOBOJHOCTH.
Bl. DNEeKTPOIUTHI U PackppiBaTh CMBICIT TOHSATHIA:
ONEKTpONINTUY | HEDIEKTPOIUTHI. MIOHBI. «UOHY, «KATHOHY, «AHHOHY,
eckas KatnoHs! u aHHOHBI. <OQIEKTPOJIUTHDY,
mucconnanus | ITonstue o «HEIIEKTPOIIUTBD»,
TUAPATUPOBAHHOM HOHE. <QJNEKTPOJINTUYECKAS
Kpucramnoruaparsl. nuccormanus». PackpbeiBath
OHeprus CMBICJI TEOpUHU
KPUCTAJIINYECKON ANEKTPOIUTHUECKOU
pemetku. JlemoHcTpanuu. | auccouuanuu. OObSICHATH
DIEKTPONPOBOAHOCTD CYLIHOCTB IIpoliecca
BOJIbI M BOJHBIX PACTBOPOB | 3JIEKTPOIUTUUECKOMN
pa3NUYHbIX COeMHEeHUN. | muccounarnuu. Habmonars
JlabopatopHslii onbIT 1. JIEMOHCTPUPYEMBIE U
N3yuenne CaMOCTOSITEIILHO
AIIEKTPONPOBOIHOCTH MIPOBOAUMBIE ONBITHL. JlenaTh
pacTBOPOB U JBUKECHUS BBIBOJIBI IO pe3yJbTaTam
MOHOB B JIEKTPUYECKOM MIPOBEJICHHBIX XUMHUYECKUX
noJsie onbIToB. Cobro1aTh MpaBUiIa
6e3omacHoi paboThI IPU
ITPOBEJICHUH OIIBITOB
2 Huccommamus | Jluccoumanusi KUCJOT, CocTaBisTh ypaBHEHUS 13,4
KHUCJIOT, COJIEM U OCHOBAHUM. AJIEKTPOITUTHYECKON

OCHOBAHHUU U
coJien

Onpenenenne KUCIoT,
OCHOBAaHHUH U COJIEH C
TOYKH 3PEHUS] TEOPUH

JINCCOIMAIIMHI KHCIIOT,
mestoueit, coaeir. OOBSICHITE
CYITHOCTB TpoIiecca




AIEKTPOJIUTUYECKON
nuccormanmu. Mon
TUJPOKCOHHUSI, €TO
obpasoBaHue.
Ocobennoctu
JUCCOLIMAIIUU
MHOT'OOCHOBHBIX KHCIIOT.
Juccouunanus Kuciabix
cosei

3JIEKTPOIUTUYECKOU
JUCCOLUALINN

CuibHBIE U CunbHble U ci1a0bie PackpsiBath cMbICHT OHsATHH: | 6,7,8
ciabbie aneKTposuThl. CTereHb «CUJIBHBIN DJIEKTPOIHTY,
ANEKTPOIUTHl | AUCCOIUAIIIH. «cna0pblIil SJEKTPOIUTY» U
JlemoHcTpanmu. PacTBOpHI | «CTETIEHb AMCCOIMAIIAN.
(0,01 m) constHOM U Knaccudummponats
YKCYCHOU KHCIIOT ANIEKTPOJIUTHI TIO CTETICHU
JIICCOIMAIINU
Kucnornocts | KucinorHocts cpeasl. Hccnenosars cBocTBa 7,8
CpeIbl. Bonopoauslii mokaszarenb. | pacTBOPOB AJIEKTPOIUTOB.
Bonopoausiit | Onpenenenue Oco3HaBaTh 3HAUCHUE
MoKa3aTellb KHCIIOTHOCTH CPEJIBI C TEOPETHUECKUX 3HAHUU TIO
MTOMOIIHIO UHJAUKATOPOB U | XUMHH IS TPAKTHUECKOM
pH-meTpoB. JeSITeNIbHOCTH YeJIOBEKa.
JemoHcTpanum. Hab6mronats
Omnpenenenue JEMOHCTpUpPYEMbIE U
KHCIIOTHOCTH CPEJIBI TIPH CaMOCTOSITETTHHO
MOMOIIM YHUBEPCATBHOTO | MPOBOAUMBIE OIBITHI.
uHanKaTopa u pH-metrpa. | OnUCHIBATh OIMBITHI C
JlabopatopHblii OMBIT 2. MOMOIIBIO POJTHOTO SA3BIKA U
CpaBHeHUE OKpacKu sI3pIKa XUMHH. Jlenath
WHAUKATOPOB B Pa3HBIX BBIBO/JIBI IO pe3yabTaTaM
cpenax. OnpenencHue MTPOBEJICHHBIX XUMHUECKUX
KHCIIOTHOCTH CPEJIbI ombIToB. Cobmroaarh mpaBuia
Oe3omacHoi paboThI IpU
MPOBEJICHUHU OTIHITOB
Peakunn Peakiiuu nonHoro ooMena | OOBSICHATH CYITHOCTD 1-8
HMOHHOTO U YCJIOBUSI UX MPOTEKaHUS. | PEakIii HOHHOTO OOMEHa.
oOMeHa u JlaGopaTtopHsblit ombIT 3. CocTaBnsiTh OJHBIE U
YCTIOBHSI UX Peakuuu oOMeHa B COKpAII[eHHbIE HOHHbIE
MIPOTEKAHUS pacTBOpax AJMEKTPOJIUTOB | YPAaBHEHHUS PEaKIMu OOMEHa.
Omnpenenars BO3MOKHOCTh
MIPOTEKAHUS PEAKIUI
MOHHOTO oOMeHa. Habmronats
CaMOCTOSITeITHHO
MIPOBOIUMBIE OTIBITHL.
HaOsronate 1 onMceIBaTh
XUMHUYECKUE PEAKIIUH C
TTOMOIIIBIO POJTHOTO SI3BIKA U
sI3pIKa XUMHH. Jlenath
BBIBOJIBI ITO pe3yJIbTaTaM
MIPOBEJICHHBIX XUMHUECKUX
ombIToB. CoOTIOAaTh TIPaBHIIa
6e3omacHoii paboThI IPU
ITPOBEJICHUH OITHITOB
Pemenue Pemenue 3amay Ha OOBACHATH CYIIHOCTh 1,3,4
3aJ1aq Ha COCTaBJICHUE HOHHBIX peakIuit HOHHOro OOMeHa.
COCTaBJICHUE YPaBHEHUHN peakLui CocTaBisATh NOJIHBIE U
HMOHHBIX COKpallleHHbIE HOHHbIE




ypaBHEHUI ypaBHEHUS peaku 0OMeHa.
peakuui OnpenensitT BO3MOXHOCTh
MPOTEKAHUS PEAKLIMI
nOHHOTro oomMeHa. COCTaBIATh
MOJICKYJISIPHBIC U TTOJTHBIC
VOHHBIE YPAaBHEHUS IO
COKpaIlleHHBIM HOHHBIM
YpaBHEHUSIM
7 CsoiicTBa XHUMHYECKHE CBOIICTBA XapakTepu3oBaTh CBOMCTBA 6,7,8
BaKHEHIINX OCHOBHBIX KJIACCOB OCHOBHBIX KJIaCCOB
KJIACCOB HEOPraHMYECKUX COCUHE- | HEOPTaHWUYECKUX COCTMHEHHMA
HEOpraHu4yecK | HUM B CBETE C MO3ULIUN TEOPUH
ux npeCcTaBIeHU 00 AJIEKTPOJIUTHUECKOM TUCCO-
COEAMHEHUH B | JEKTPOIUTUYECKON UaLuu
CBETETEOpUU JMCCOIIALINU
JIEKTPOJIUTHY
€CKOH
JMCCOLUAINU
8 [IpakTnueckas | DKCHepUMEHTAIbHOE Wccnenosarsb cBoiicTBa 7,8
pabota Ne 1. peleHue 3aaay 1o TeMe PacTBOPOB AJIEKTPOJIUTOB.
DKcnepuMeHTa | «QIeKTPOIUTHYECKAs HabuoaTh caMoCTOSATENIBHO
JbHOE JMCCOLIMALIUS IPOBOJMMBIE OIIBITHI.
pelieHue 3a1a4y OnwuchIBaTh OMBITHI C
0 TeMe HIOMOIIBIO POJTHOT'O SI3bIKA U
«ONEKTPOIUTH S3bIKa XUMHH. Jlenath
qyeckas BBIBO/IBI 110 pe3ysibTaTam
TIMCCOLIMAITHS IPOBEICHHBIX XUMHYECKUX
onbIToB. Cobro1aTh MpaBuia
Oe3omacHoi paboThI IpU
IPOBEJICHUHU OIBITOB
9 I'unpomnms OKCepuMeHTaIbHOE [TonsTus runponus. 1-8
coJen peleHue 3aaay 1o TeMe
«['maponus conei»
10 Oxucienue u OKHUCIUTEIHLHO- PackpeiBath cmbich moHsTwid: | 1,3,4
BOCCTAHOBJIEH | BOCCTAaHOBHUTEJIbHbBIE «OKHUCITUTEIbY,
ue peakuuu. [Ipoueccs «BOCCTAHOBUTEIIbY,
OKHCIICHHS U «OKHUCIJICHUEY,
BOCCTaHOBJICHHUS. «BOCCTAHOBJICHUE.
OxucnauTens. Onpenenarb OKUCIUTENb U
BoccranoBurens. BOccTaHoBUTENb. HabmonaTs
JemoHcTpanuu. JIEMOHCTPHUPYEMBIE OIIBITHI 1
Paznoxenue auxpomara OIUCBIBATh UX C MIOMOIIIBIO
aMMOHUS («BYJKAH) POZHOTO SI3bIKA U SI3bIKA
XUMuUH. JlenaTh BBIBOBI IO
pe3yibpTaTam MpoBEICHHBIX
XMMUYECKUX OIBITOB
11 CocraBnenne | CocraBiieHue ypaBHEHU | XapaKTepu30BaTh 6,7,8
ypaBHEHHI OKHCITUTEIHHO- OKHCIIUTENIbHO-
OKHCJIMTENIBHO- | BOCCTAHOBHUTEIBHBIX BOCCTAHOBHUTEJIbHbBIE PEAKLIUU
BOCCTAaHOBHUTEN | peakiui. PacctaHoBka Kak Mpouecc mepeHoca

BHBIX PEaKLIUN

K03 PHIIHEHTOB B
YPaBHEHHSIX
OKHCITUTEIHHO-
BOCCTaHOBUTENBHBIX
peaKkuuii METOI0M
AIIEKTPOHHOTO OallaHca.
JlaGopaTopHbIii OTIBIT 5.

3JEKTPOHOB OT
BOCCTaHOBUTEIS K
okucaurento. CoCTaBsATh
YpaBHEHHS] OKUCIUTEIbHO-
BOCCTaHOBUTEIHHBIX
peakuuii. PaccraBisath

K03 puIreHTH B




OKHUCIUTENBHO-
BOCCTAaHOBUTEJILHEIE
peakuuu

YPaBHEHUSIX OKUCITUTEIBHO-
BOCCTAaHOBUTEINIbHBIX peaKlIni
METOIOM 3JIEKTPOHHOTO
Oaanca. Ha0Omronare
CaMOCTOSITEIILHO
IPOBOJIUMBIE OTIBITHI.
OnuchIBaTh OIBITHI €
MOMOIIBIO POJTHOTO fA3BIKA U
sI3bIKa XUMUHM. [lenatpb
BBIBO/IBI 110 pe3ybTaTaM
MPOBEACHHBIX XUMUYECKUX
omnbIToB. CobOroaaTh mpaBuia
6e3omacHoii paboTHI IPU
IPOBEJICHUHU OTIBITOB

12 XumMudeckue XUMHUYECKUE UCTOUHUKHU JleMoHCTpUpPOBATH 7,8
UCTOYHUKHU ToKa. ["anpBaHMUYECKUIl IPEACTaBIECHUE O
TOKA. AIIEMEHT. DJIEKTPOIbI XUMHUYECKUX UCTOYHUKAX
OneKTpoxuMuy | (KaToJ M aHOJ) B ToKa. OOBSCHATH IPUHLIUI
ECKHH psizt rajJbBaHHYECKOM paboThI raTbBAHUYECKOTO
HanpsHKEHUH HJIEMEHTE. aemenTa. ConocTaBisATh
METAIIJIOB DNEKTPOXUMHUUECKUH sl | METaJLIbl IO XMMUYECKOM
HaInpsHKEHUH METalJIoB. aKTUBHOCTHU, UCHIOJIb3Ys
JemoncTpanuu. MenHo- JIEKTPOXUMUYECKUH PsL
LIUHKOBBIH HaNpsDKEHUH METaslIoB.
rajJbBaHMUYECKU 2eMeHT | Oco3HaBaTh 3HAUCHUE
TEOPETUUECKUX 3HAHUHU 110
XMMUH JUTS IPAKTHIECKON
JIeSITeIbHOCTH YeJIOBeKa.
Habmonats
JIEeMOHCTPUPYEMBIE OIBITHI U
OIMCBIBATh UX C TIOMOIIBIO
POJHOTO SA3bIKA U S3bIKA
XuMUH. JlenaTb BHIBOBI 1O
pe3ynbTaTaM IpOBeIeHHbBIX
XHUMUYECKUX OIBITOB
13 OnexTponns Onexrponus. [Ipoueccsl, XapakrepuzoBarb npoueccsl, | 1-8
NPOTEKAIOIINE HAa KaTOJe | MPOTEKAIOIHNE TIPU
U aHOJIE TIPU DJIEKTPOJIN3E. | HIEKTPOJIU3E PacIljIaBoOB U
[Tpumenenune >nexTposnmsa | pacTBopoB. Oco3HABATH
B IIPOMBIIIIJIEHHOCTH. 3HAa4YEeHUE TEOPETUUECKUX
JleMoHCTpanuy. 3HAHWI IO XUMUH IS
DNEeKTPOIN3 BOJHOTO HPaKTUYECKON JAEATEIbHOCTH
pacTBopa Opomuaa yenoBeka. HabmomaTh
meu (I1) JI€MOHCTPUPYEMBIE OTBITHI.
HaOmronates xuMuueckue
peaKIMy 1 OMUCHIBATH UX C
MTOMOTIIBIO POJTHOTO SI3BIKA U
sA3bIKa XUMHH. Jlenath
BBIBOJIBI 110 PE3yJIbTaTaM
MIPOBE/ICHHBIX XUMHUYECKUX
OTIBITOB
14 Tennossle Tennosoil s ekt PackpsiBath cmbici noHstua | 1,3,4
3 exTs XUMHUYECKON PEaKIIUH. «TeTToBOM 3P deKT
XUMUYECKUX [ToHsATHE O TEPMOXU- MUH. | PEAKLIUN.
peakuui Tepmoxnmuueckoe Knaccuduuuponats peakiuu

ypaBHe- HUE. DK30- U
HHJOTEPMHYECCKUEPEAKIIH

0 TEIUIOBOMY 3P PEKTY.
Oco3HaBaTh 3HaueHHE




. PacueTsl o
TEPMOXUMHUYECKOMY
YpaBHEHUIO: pacTET
KOJIMYECTBA TEIUIOTHI IO
Macce, KOJIM4eCTBY
BEIIECTBa U 00bEMY
MCXOJIHOTO BEILECTBA.
JemoHcTpanuu.
DK30TepMUYECKUE U
SHIO0TEPMUYECKUE
peaxkuuu (peakuus
HeHTpaIu3anuu, ropeHue
MarHusi, pa3jaoKeHHue
MajaxuTa)

TEOPETUYECKUX 3HAHUU T10
XUMUU JJIS TPAKTUYECKOU
JEATEIIbHOCTH YEIOBEKA.
HaOmronars
JIEMOHCTPUPYEMBIE OIIBITHI.
Habmonats xummnueckue
p€aKuMU U OIUCHIBATH UX C
MOMOILBIO POJIHOTO S3bIKA U
sI3bIKa XUMUHM. [lenatpb
BBIBOJIBI 110 PE3YJIbTATAM
MPOBEJICHHBIX XUMUYECKUX
OIBITOB

15 Ckopoctb ITonsiTre o ckopocTu HaseiBats (akropsi, 6,7,8
XUMHUECKHIX XUMHUYECKON pPeaKIIiH. BJIMSIIOIINME HA CKOPOCTh
peakuuit @aKTOpBI, BIUAIOLIME HA XUMHYECKON PEAKIINH.

CKOpPOCTh XUMHUYECKOM Omnpenensts ciocoobl
peakuuu. Katanuzarop u | yBenuueHus (yMEHbILICHUS)
unruoutop. [lonstue o CKOPOCTHU XUMHYECKOM
KaTaJIUTHYECKUX peakuuu. BeiaBurars u
peakiusx. JleMoHcTpanuu. | mpoBepsAThH
Bnusinue paznuuHbIx 9KCIIEPUMEHTAIBHO TUIIOTE3bI
dakTopoB (Temreparypa, | O pe3yiabTaTax BO3ACHUCTBUS
KOHLEHTpalusl, CTETIEHb Pa3IMYHBIX (PaKTOPOB HA
U3MENbYECHUS TBEPAOTO U3MEHEHHE CKOPOCTH
BELIECTBA) HA CKOPOCTh XUMHUYECKON peaKIiH.
B3auMoJieiicTBus uHKa ¢ | Oco3HaBaTh 3HaUEHUE
COJIIHOM KMCIJIOTOM. TEOPETUYECKUX 3HAHUU 110
BausiHue xaTanu3aTopa Ha | XUMHUHM JUIs IPAKTHYECKON
CKOPOCTh peakluu JeSITeNIbHOCTU YEeJIOBEKa.
passoKeHus MepoKcuIa Habmronath
BOJIOpOJa JI€MOHCTPUPYEMBIE OTIBITHI.
Habmronats xumuyeckue
PEaKIMy 1 OTHUCHIBATH UX C
MIOMOIIIBIO POJTHOTO SA3BIKA U
si3pIKa XUMUH. JlenaThb
BBIBO/IBI 110 pe3ysibTaTaM
MIPOBEICHHBIX XUMUIECKUX
OTIBITOB

16 Knaccuduxanu | Knaccudukarus Knaccudummponats 7,8
s XUMHUYECKUX | XUMHYECKUX pe- aKLUi 10 | XUMHUYECKHE PEaKLUH 10
peaxuuit pa3IMYHBIM NPU3HA- KaM: | pa3jIM4YHbIM [IPU3HAKAM

10 YUCIIy U COCTaBY
HCXOJIHBIX H
00pa3yrommxcs BEIIEeCTB;
10 U3MEHEHUIO CTENIEHU
OKHCIICHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB;
0 TETIIOBOMY (P QEKTY,
0 NMPU3HAKY
00paTUMOCTH, 110
HAJIMYUIO WIH OTCYTCTBHUIO
KaTaJn3aropa

17 Kontponbhas | KonTposnb 3Hanuii no reme | OCymiecTBiiTh 1-8
pabota Ne 2 «XuMUYecKas peakius» MO3HABATENbHYIO pedIeK-

CHIO B OTHOIICHUU




COOCTBEHHBIX JIOCTHIKCHUH B
MpoIIecce PEeIIeHNs YIeOHbBIX
Y TIO3HABATEJBHBIX 33124

TEMA 3.
HEMETAJI
JIbI -22
qaca

O61mmas [Tonoxenne HeMeTauIoB B | XapakTepu3oBaTh 1,3,4
xapakrepuctuk | [lepro- muyeckoii CuCTeMe | XUMHUYECKUE SJICMECHTHI-
a HEMETAJUIOB | XUMUYECKUX JIEMEHTOB HEMETAaJUIBI 110 X
. . Menneneesa. nostoxkenuto B [lepuonn-
OcoOennoctu YEeCKOW CUCTeME XUMUYECKUX
AJEKTPOHHOTO CTPOCHUS anementoB/l. . Meneneena.
HeMeTasuioB. O0mHe XapakTepu3oBarb
CBOICTBa HEMETAJIIIOB. B3aMMOCBSI3b MEXTY
Hemoncrpanun. O6pa3ubl | COCTaBOM, CTPOCHUEM U
MPOCTHIX BEIIECTB — CBOMCTBaMHU HEMETAJUIOB.
HEMETAJIJIOB Ha6monath
JIEMOHCTPUPYEMbBIC
MaTepHualbl U OMHUCHIBATh UX C
MIOMOIIIBIO POJTHOTO SI3BIKA U
si3pIKa XUMHHU. Jlenathb
BBIBO/IBI 10 Pe3yJIbTaTaM
MPOBEICHHBIX XUMUYECKIX
OTIBITOB
Xiop Xitop, ero XapakTepu3oBaTh 6,7,8

pacnpoCTpaHEHHOCTh B
npupoje, noimydeHue (B
IIPOMBIIIJIEHHOCTH U B
nabopaTopun),
¢duznueckue u
XUMHUYECKHE CBOICTBA,
IIPUMEHEHHUE.
JeMoHcTpanuu.
ITomy4yenue xyopa u
H3y4YEHUE CBOMCTB
XJIOpHOU BOJBL. ['opeHue
docdopa u cypbMbI B
XJiope

B3aUMOCBSI3b MEXY
3JIEKTPOHHBIM CTPOEHUEM
aToOMa, CTPOEHUEM MOJIEKYI U
CBOICTBaMHU XJIOpA.
XapakTepu3oBaTh COCTAB,
CTpPOEHUE, BaXKHENIINE
(u3HYECKUE U XUMHUYCSCKUE
CBOMCTBA XJIOpA.

Y craHaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMH XJIOpA.
XapakTepu3oBarhb
IPOMBIIIEHHBIE U
nabopaTopHBIE CIIOCOObI
MOJIYYE€HHUSI XJI0pa U €T0
pacnpoCTpaHEHHOCTh B
npupoje. ConocTaBisTh
XMMHYECKUE CBOMCTBA XJIOpa
¢ 00JIacTsIMU IPUMEHEHUSI.
BrigBuraTs v mpoBEpSITH
SKCIEPUMEHTAIBHO TUIIOTE3bI
0 XUMUYECKHUX CBOMCTBaX
BEIIECTB Ha OCHOBE UX
COCTaBa M CTPOEHUS, UX
CIOCOOHOCTH BCTYNATh B
XUMHUYECKUE PEaKLUH, O
XapakTepe U MPOayKTax
Pa3TUYHBIX XUMUYECKUX
peaxuuit. Habmonats
J€MOHCTPUPYEMBIE OTIBITHI.
Habmonats xummudeckue
peaKIMK U OTIMCHIBATh UX C
IIOMOUIBIO POIHOTO fA3BIKA U
sI3pIKa XUMHH. JlenaTth




BBIBOJIBI ITO PE3yJibTaTaM
IMPOBCACHHBIX XUMHUYCCKUX
OIIBITOB

XJI0pOBOIOPOT
M COJISTHAs
KHCJIOTAa

XJ10pOBOAOPOI,
IIOJIy4eHHUE, CBOMCTBA.
ConsiHas KUCIIOTa U €€
cosid. [Ipumenenune
COJISIHOM KUCJIOTHI U €€
cosieid. KauectBennas
peakiys Ha XJIOPUJI-UOH.
JeMoHcTpanuu.
KauectBennas peakuus Ha
XJIOPU-HOH.
JlaGopaTopHbIii OmBIT 6.
KauecTBeHHbIe peakiuu
Ha COJIAHYIO KUCIIOTY

XapaxkTepu3oBaTh COCTaB,
CTPOCHUE, BAKHEUILINE
(buznyecKkue U XUMUYECKUE
CBOICTBA XJIOPOBOJIOPO/IA.
XapakTepuzoBaTh
MIPOMBIILICHHBIEC U
nabopaTopHBIE CITOCOOBI
MOJIYYSHHS XJIOPOBOIOPOIA.
XapakTepuzoBaTh
Ba)XKHEHIINE PpU3nUecKre U
XMMHYECKHE CBOWCTBA
COJISTHOM KHCJIOTBI U €€ COJIEN.
CormnocTtaBisTh CBOMCTBA
COJISTHOM KHCJIOTHI C
00JacTAMy IPUMEHEHHUSI.
Hab6monats
JEMOHCTpUpYEMbIE U
CaMOCTOSATEIILHO
MPOBOJIUMBIE OTIBITHI.
[IpoBoauTe peakuumy,
MOJITBEPKIAI0IINE
KaueCTBEHHBIN COCTaB
COJISTHOU KUCJIOTHI U €€ COoJeil.
Ha6mronats xumuueckue
PEaKIK U OTUCHIBATH UX C
MOMOIIBIO POJTHOTO SI3bIKA U
si3pIKa XUMHHU. Jlenathb
BBIBOJIBI 10 pe3yiIbTaTam
MIPOBEICHHBIX XUMUYECKIX
onbIToB. CoOI01aTh TIpaBUIIa
6e3omacHoi paboThl IPU
MIPOBEICHUH OTBITOB

7,8

T"anorens!

["asiorensl — 371€MEHTHI
riaBHOM noarpynnsl VII
rpymmbl. OO1ias
XapaKTepUCTUKA
noArpymnmsl. Bo3aMoxHbIe
CTEIICHU OKHUCIICHHUS.
Pu3nYecKue u
XUMHYECKHUE CBOMCTBA
ranioreHoB. OCOOEHHOCTH
¢dropa. [InaBukoBas
KHUCJIOTA U €€ COJIU.
Onpenenenne noaa
kpaxmaiioM. [Topsaok
BBITECHEHUS OJTHOTO
rajoreHa Apyrum u3
pacTBOpPOB rajoreHUI0B.
JlaGopaTopHbIii onbIT 7.
BriTecHeHne raaoreHoB
JIpYT IPYTOM U3
pacTBOPOB COJEH

XapakTepu3oBaTh
B3aUMOCBSI3b MEXTY
3JIEKTPOHHBIM CTPOEHUEM
aTOMOB M CBOMCTBaMH
raJIoreHoB. Y CTaHaBJIMBaThb
MIPUYHHHO-CJICICTBEHHbBIE
CBS3U MEX]ly COCTAaBOM,
CTPOCHHUEM U CBOMCTBaAMU
rajgoreHoB. O000IIaTh
3HaHUsA, GOPMYIUPOBAThH
BBIBOIbI O 3aKOHOMEPHOCTSIX
N3MEHEHHUM CBOMCTB
HEMETaJUIOB B rpymnnax
[Tepuoanyeckoil CHCTEMBI
XAMHYECKUX DJICMECHTOB

J. . Menpaeneera.
HaOmonaTth caMOCTOSITEIBHO
MIPOBOJIUMBIE OTIBITHI.
[IpoBoauTh peaxium,
MTOATBEPKIAIOTITHE
Ka4eCTBEHHBLIA COCTaB
pa3JIMYHbBIX BEIIECTB.

1-8




HaOmronars xumMuueckue
pEeaKIMK U OTIMCHIBATh UX C
MTOMOIIIBIO POJTHOTO SI3BbIKA U
sI3pIKa XUMHH. JlenaTthb
BBIBO/JIBI 10 pe3yJbTaTaM
MPOBEICHHBIX XUMHUYECKUX
ombIToB. CobMroaTh mpaBmiia
0e3omacHoOi paboThI PU
IIPOBEJICHUH OITHITOB

Cepau ee
COCINHCHUA

Cepa, ee HaxOXIeHUE B
pUPOJIE, ATIOTPOIHS,
buznIecKue u
XUMHUYECKHE CBOMCTBA.
CepoBoaopos.

CepoBoaopoaHasi KUCIIOTA.

Cynbsdunpr. Oxenn

cepsl (IV) (ceprucTsiit
ra3), CCpHUCTAas KUCJIOTA,
CYIb(HTEHI.
JlemoHcTparuu. Peaknus
COCIMHEHUS CEPhI U
xkenesza. [Tonyuenue
CEpOBOJIOPOJIA U €TO
rOpEHUe Ha BO3JlyXeE.
Ocaxpaenue cynb(uaon
MetauioB. [lonyyenue
CEepPHUCTOrO rasa.
KauecTBenHas peakius Ha
CEpPHHUCTBIN ra3

XapakTepu3oBaTh
B3aUMOCBA3b MCKIY
3JIEKTPOHHBIM CTPOEHUEM
aToma, CTPOEHUEM MOJIEKYJ U
CBOMCTBaMU CEPBI.
XapakTepu3oBarb
BaXkHelmne pusnueckue u
XMMHYECKUE CBOMCTBA CEPBI.
XapakTepu3oBaTh

HAXO0XICHHUE CEPBI B PUPO/IE.

ConocTaBisTh XUMUYECKUE
CBOICTBA CEphI ¢ 00IaCTIMU
PUMEHEHHUS.
XapakTepu3oBarb
MOJIyY€HHE, Ba)KHEUIINE
(u3HYECKUE U XUMHUYECKUE
CBOICTBa CEPOBOAOPOA,
CEpPOBOJAOPOAHON KUCIIOTBHI,
QA1 X0179 (0):
XapakTepu3oBarhb
MOJIyY€HHE, BAKHENUIIINE
(bU3HYEeCKrEe U XUMUYECKUE
cBoiicTBa okcuza cepsl (1V),
CEpPHUCTOMN KHCIIOTHI,
cynbbuToB. BeyiBurats u
MIPOBEPATH
3KCIEPUMEHTAIBHO TUIIOTE3BI
0 XUMHYECKHUX CBOMCTBAaX
BEIIECTB HA OCHOBE UX
COCTaBa M CTPOCHUSI, UX
CMOCOOHOCTH BCTYNATh B
XUMHUYECKUE PEAKIUH, O
XapakTepe U MPOayKTax
Pa3TUYHBIX XUMUYECKHUX
peaxuuii. Habmonats
JIEMOHCTPHUPYEMBIE OTIBITHI.
Habmonats peakiumy,
TTOATBEPKIAIOTITHE
KaueCTBEHHBIN COCTaB
Pa3TUYHBIX BEIIECTB.
Habmonats xummudeckue
peaKIMK U OTIMCHIBATh UX C
MOMOIIIBIO POHOTO SI3bIKA U
sI3pIKa XUMHH. Jlenathb
BBIBOJIBI 110 pe3yjbTaTam
MIPOBEICHHBIX XUMHUYECKUX
OTMBITOB

1,3,4

Cepnas

Cepnast KucjoTa.

XapakTepru30BaTh

6,7,8




KHCII0Ta OxucIuTENbHBIE CBOMCTBA | MTOJIyYEHUE, BAYKHEHIINE
KOHILIEHTPUPOBaHHOU (buznyecKkue U XMMUYECKUE
CEPHOU KUCIIOTHI. CBOMCTBA CEPHOMN KUCIIOTBHI.
Cynbdartel. [lonmydenne u | YcTaHaBIMBaTh MPUUUHHO-
IIPUMEHEHUE CEPHOI CJIEICTBEHHBIE CBSI3U MEXKAY
KHUCIOTHI (0e3 COCTAaBOM, CTPOEHUEM U
TEXHOJIOTHYECKOM CXEMBbI). | CBOMCTBAMHU CEPHOM KUCIIOTHI.
KauectBennas peakuus Ha | ConocTaBiIATh XUMUYECKUE
cynbdar-uon. Oxcun CBOMCTBA CEPHOM KHUCIIOTHI C
cepsl (V1) (cepnbrii 00J1aCTAMU TPUMCHCHHSL.
AHTUAPUL). Paznuyare okucIUTENBHBIE
XUMHYECKOe3arps3HeHUEe | CBOMCTBA pa30aBICHHON U
OKpPY’KaIoIleH cpebl KOHLICHTPUPOBAHHON CEPHOI
OKCHJIaMHU CEpBI. KHUCIIOTHIL. [Iporao3uposars
Kucnorsslie 1oxau. CIOCOOHOCTD BEIIECTBA
HemoncTpauuu. /lelicTBre | NPOSBISTh OKUCIUTEIbHbBIE
KOHLEHTPUPOBAHHOMN WJIA BOCCTAHOBUTEIIbHBIE
CEpPHOM KUCJIOTHI HA ME/Ib | CBOMCTBA C YYETOM CTEIEHEH
u caxaposy. OO0yrirBaHue | OKUCIICHHS DJIEMEHTOB,
JYYUHKHU BXOJIAILUX B €r0 COCTaB.
KOHLEHTPUPOBAHHOMN OrneHuBaTh BIUSHUE
CEpPHOU KUCIIOTOM. XUMHUYECKOTO 3arpsi3HEHUS
JlabopartopHsblii onbIT 8. OKpY>Karolllel cpebl Ha
N3yuenune CBOKCTB CEPHOM | OPraHU3M YEJIOBEKaA.
KHUCIIOTBI Hcnosnb3oBarh

IpUOOPETEHHBIE 3HAHUS JUIS
9KOJIOTUYECKH TPAMOTHOTO
MOBEACHUS B OKPYKaroLIei
cpene. OObEKTUBHO
OIIEHMBATh MHPOPMALIHIO O
BEIIECTBAX U XUMUUYECKUX
nporeccax. Kputnueckn
OTHOCHUTbCS K IICEBIOHAYYHOU
UH(POPMAIUH,
HEZ00pOCOBECTHON peKiiame
B CPEJCTBaX MacCOBOU
undopmaruu. Habmronath
JEMOHCTPUPYEMBIE U
CaMOCTOSITETILHO
MPOBOJUMBIE OMBITHI.
[IpoBoauTe peakuumy,
HOJTBEPKIAIOIINE
Ka4eCTBEHHBIN COCTaB CEPHOM
KHCIIOTHI U CYTb(aTOB.
HaOmronate xuMuueckue
pEeaKlMK U OMKUCHIBATH UX C
MTOMOIUIbIO POJTHOTO SA3bIKA U
si3pIKa XUMHH. [lenatob
BBIBO/JIBI 10 pe3yJbTaTaM
MPOBEACHHBIX XUMUYECKUX
omnbIToB. CobOmroaaTh mpaBuia
6e3omacHoii paboThI IPU
MIPOBEJICHUH OTIBHITOB

Azor A30T, €ro Hax0/JEHHE B XapakTepu3oBaTh 7,8

MpUPOJIe, BaJICHTHEIE
BO3MO>KHOCTH aToMa
azora. A30T KakK MpoCcToe

MOJy4YEHHE, BXKHENIINE
¢bu3nveckre U XUMHUYECKUe
CBOICTBA a30Ta.




BelecTBO. PU3HYECKHUE U
XUMUYECKHE CBOKCTBA
a30Ta, NOJIy4eHHE,
npumenenue. [Ipobiema
CBSI3bIBAHUSA
aTMocdepHoro azora.
IIpencrasnenue o
MUHEpaIbHBIX
ynoopenusix. Kpyrosopot
aszora

XapakTepu3oBarb
B3aUMOCBSI3b MEXKIY
3JIEKTPOHHBIM CTPOECHUEM
aToMa, CTPOCHHEM MOJIEKYJI U
CBOMCTBaMU a30Ta.
YcranaBiauBaTh NPUYUHHO-
CJIC/ICTBEHHBIE CBS3H MEX]Y
COCTaBOM, CTPOCHUEM U
CBOICTBaMU a30Ta.
CorocTaBIIsITh CBOMCTBA
azoTa ¢ 00JIacTIMu
npuMeHeHus. Mcnonb30BaTh
MIPHOOPETEHHBIE 3HAHUS JIS
3KOJIOTHYECKH TPAMOTHOIO
MOBEJICHUS B OKPYKarOLLEH
cpene

Ammuak Ammuak. CtpoeHue XapakTepu3oBaTh COCTAB, 1-8
MOJIEKYJIbl, PU3UUECKUE U | CTPOEHUE, MOTy- YEHHE,
XAMHYECKHUE CBOMCTBA, BaKHeWmme Gpusndeckue u
noaydenue (6e3 XMMHYe- CKHE CBOMCTBA
TEXHOJIOTUYECKON CXEMbI) | aMMHaKkaXapaKTepU30BaTh
u npuMeHenue. Conu B3aMMOCBSI3b MEXIY
ammoHus. KauecTBeHHast | cOCTaBOM, CTPOEHUEM U
peaxkuus Ha MIOH aMMOHUS. | CBOMCTBAaMM aMMUAKa.
JeMoHncTpanuu. VYcranaBnmMBaTh NPUYUHHO-
PacTBopeHne ammuaka B CJIEICTBEHHBIE CBSI3U MEXKAY
BO/I€ («AMMHAYHBIN COCTaBOM, CTPOCHUEM U
¢donTan»). [lonyyenue CBOMCTBaMU aMMHAaKa.
aMMuaka u3 xJiopuja ComnocraBisTh cBOICTBa
aMMOHHS U €r0 aMMMaKa ¢ 00JacTIMU
B3alMOJICUCTBUE C npuMmeHenus. [IpoBoauts
XJIOpOBOAOPOAOM («/IpIM | peakiuu, HOATBEPKIAIOLINE
0€e3 OrHs»). KaueCTBEHHBIN COCTaB
JlaGopaTopHbIii onbIT 9. pa3IMYHBIX BEILECTB.
N3yueHue cBOMCTB Ha6monath
BOJIHOT'O pacTBOpa JEMOHCTPUPYEMBIE U
aMMuaka CaMOCTOSITETILHO
IIPOBOJIUMBIE OIIBITHI.
Habmonate xummuueckue
pPEAKIMK U ONUCHIBATh UX C
MTOMOIIbIO POJTHOTO SI3bIKA U
s3pIKa XUMHHU. Jlenatsb
BBIBO/JIBI 10 pe3yJbTaTaM
IIPOBEJICHHBIX XUMHUECKUX
omnbIToB. CobOmroaaTh mpaBuia
6e3omacHoi paboThI IPU
MIPOBEJICHUH OTIBITOB
[Ipaktnueckas | Ilomyuenue ammuaka u [IpoBOAUTH OMBITHI IO 1,3,4
pabota Ne 2. M3Y4YEHUE ero CBOMCTB MOJIy4YEHUI0, COOUpPaHUIO U
«Ilonyuenne U3YYEHUI0 XUMHUYECKUX
aMMMaKa u CBOMCTB aMMHaKa.
U3y4YEHUE €T0 Pacnio3HaBaTh ONBITHBIM
CBOMCTB» MyTeM ra3000pa3HbIi

ammuak. [Iporao3upoBath
CIIOCOOHOCTh BEIECTBA
HpO?IBJISITB OKHUCIINTCIIBHBIC
WJIA BOCCTAHOBHTENIHHBIE




CBOMCTBA C Y4ETOM CTEIIEHEN
OKHCJIEHUS 2JIEMEHTOB,
BXOJISIIIUX B €0 COCTAB.
Be1Burare v npoBepsTh
9KCHEPUMEHTAIEHO TUIIOTE3bI
0 XMMUYECKUX CBOMCTBAX
BEIIECTB Ha OCHOBE MX
COCTaBa U CTPOCHHUS, UX
CIOCOOHOCTH BCTYHATh B
XMUMUYECKUE PeaKluu, O
XapaxkTepe U MPOIyKTax
Pa3INYHbIX XUMHUYECKUX
peakiuit. Habmonats
XMUMUYECKUE PeaKy U
OIMCHIBATH UX C IIOMOIIBIO
POJHOTO SI3bIKA U A3bIKA
XUMUH. Jlenatb BBIBOABI 11O
pe3ynbTaTaM IpOBeICHHbIX
XHUMUYECKUX OIIBITOB.
CoOuronaTh mpasuia
Oe3omacHoi paboThI IpU
IPOBEJICHUHU OIBITOB

10

A30THas
KHCJIOTa

Oxcuppl azora. A3oTHas
KHCJIOTA: MOJIyYEeHHE,
¢duznueckue u
XHUMHYECKHE CBOMCTBA.
IIpumeneHne a30THON
KucI0Thl. HUTpatsl.
JeMoHcTpanuu.
BzaumogeiicTBrEe MeAU C
pa3z0aBleHHON U
KOHILIEHTPUPOBaHHOU
a30THOM KHCJIOTOU

XapakTepu3oBaTh COCTAB,
CTPOEHUE, MOJTYyYEHHE,
BakKHeHIMe pusnyeckue u
XHMHYECKHE CBOMCTBA
a30THOM KHCJIOTEL.
XapaxkTepu3oBaTh
B3aMMOCBSI3b MEKTY
COCTAaBOM, CTPOEHUEM U
CBOICTBaMHU a30THOM
KHCJIOTBI. Y CTaHABJIBAaTh
MIPUYUHHO-CJICICTBEHHBIE
CBS3U MEX]ly COCTAaBOM,
CTPOCHHUEM U CBOMCTBaAMU
a30THOI KHCJIOTHI.
[IpornosupoBats
CITOCOOHOCTH BEIIECCTBA
MIPOSIBIISITH OKUCIUTETHHBIC
WJIM BOCCTAHOBUTEIbHBIC
CBONCTBA C YYETOM CTEIECHEHN
OKHCJICHHUS DJIEMCHTOB,
BXOJISIIIUX B €r0 COCTAB.
ConocTaBIIsITh CBOMCTBA
a30THOM KHCIIOTHI C
o0JacTsAMy TPUMEHEHHUS.
HabGmronaTs peakmum,
MOATBEPKIAOLINE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX BELIECTB.
HaoOmronats
JEMOHCTPUPYEMBIE OTIBITHI.
HaOmronate xuMuueckue
pPEeaKIMK U OMHUCHIBATH UX C
TTOMOIIIBIO POTHOTO SI3bIKA U
si3pIKa XUMUH. JlenaTh
BBIBOJIBI IO pE3yJbTaTam

6,7,8




MPOBCACHHBIX XUMHUYCCKUX
OIIBITOB

11

dochop

dochop. benbrit u
KpacHbI docdop.
Pu3nYeECKUe U
XUMHYECKHE CBOMCTBA
docdopa. [Tonydyenue u
npumenenue ocdopa.
Oxcua dpocdopa (V)
(dbocdopHbIit aHTHAPUT).
JeMoHcTpanuu.
BzaumoneiictBue
dbocdopHOro aHTHAPUIA C
BOJIOH

XapakTepu3oBaTh CTPOECHUE
IPOCTBIX BEILECTB,
MOJyYEHHE, BAXKHENIINE
(buznyecKkue U XUMUYECKUE
cBoiicTBa ocdopa.
XapakTepuzoBaTh
B3aUMOCBSI3b MEX]TY
COCTaBOM, CTPOCHHEM U
CBOMCTBaMU IIPOCTBIX
BEIIECTB, 00Pa30BAHHBIX
atomamu ¢ocdopa.
CormnocTtaBisaTh CBOMCTBA
docdopa ¢ obnacTsamu
npumeHenus. Habmonats
JIEMOHCTPUPYEMBIE OTIBITHI.
Habmonats xummudeckue
peaKIMK U OMHICHIBATH UX C
MOMOIIIbIO POJTHOTO SA3BIKA U
si3pIKa XUMUH. JlenaThb
BBIBO/JIBI 110 pe3yabTaTaM
MPOBEICHHBIX XUMUYECKUX
OTIBITOB

7,8

12

docdopnas
KHCJIOTA

®docdopHas KuciaoTa u ee
cos. DocdopHbIe
ynoopeHus

XapakTepu3oBaTh COCTAB,
CTpPOCHHUE, IOTyYCHHUE,
BakKHeHIMe pusnyeckue u
XMMHYECKHE CBOMCTBA
(hocopHOI KUCITOTHI.
XapakTepu3oBaThb
B3aMMOCBS3b MEXTY
COCTaBOM, CTPOCHUEM U
cBoiicTBaMu pochopHoit
KucnoTbl. COnocTaBisATh
cBoiicTBa hochopHOit
KUCIJIOTHI U ocaToB ¢
00JacTIMU IPUMEHEHMSI

1-8

13

Yraepon

VYrnepoa. Anmas u
rpaut — angoTpPOINHbIE
MoaudUKaImu yriaepoaa.
Pu3nYecKue u
XUMHUYECKHE CBOMCTBA

yriepoja. JleMoHCTpanuu.

3HaKOMCTBO C
KpI/ICTaJ'IJ'II/I'-IeCKI/IMI/I
penietkamu rpadura u
amMasa

CpaBHUBaTH CTPOEHHUE,
¢uznyecKkue U XMMUYECKUE
CBOMCTBa anMa3za u rpadura.
XapakTepu3oBarhb
3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKON PEILIETKH.
XapakTepu3oBaTh
B3alMOCBSI3b MEXY
3JIEKTPOHHBIM CTPOEHUEM
aTOMa M CBOMCTBaMH
yriepoaa. ConocTaBisiTh
CBOMCTBA yIJIepoaa ¢
o0JacTIMy IPUMEHEHUSI.
Ha6monats
JEMOHCTpUpYEMbIE
MaTtepuaisl. Jlenate BEIBOJBI
0 pe3yabTaTaM HaOI0IeHUH
JEMOHCTPUPYEMBIX
MaTepHaJIOB

1,3,4




14

Yroab

AMopOHBII yriepo.
AKTHBUPOBAHHBIN YTOJIb.
Ancop6must. JlpeBecHbIi
yroJib. Caxa. KaMeHHbII 1
Oypblil yrob.
JemoHcTpanumu.
ITormomenue
AKTUBHPOBAHHBIM yIJIEM
ra3oB U BEILECTB,
pPacTBOPEHHBIX B BOJIE

CorocTaBisTh CBOMCTBA
yraepoja ¢ 00J1acTIMH
MIPUMEHEHUSI.
JleMoHCcTpUpOBaTh
MMOHMMAaHWE TPUHITUTIA
JICHCTBUSI YTOIBHOTO
¢unprpa. OrieHUBaThH
BIIMSIHUE XUMUYECKOTO
3arpsAA3HEHUs] OKPYKaIOIIEeH
Cpezbl Ha OpraHu3M
yenoseka. [lonnmare
HEOOXOIUMOCTE COOIFOIEHUS
MIpEIMTUCAHNNA, TIPe/JIaraeMbIX
B MHCTPYKIIHSX T10
HCIOJTb30BAHUIO JIGKAPCTB,
CpeAcTB OBITOBOM XUMHH U
np. Habmonars
JIEMOHCTPHUPYEMBIE OTIBITHI U
OIHCHIBATh WX C TIOMOIIIBIO
POJIHOTO SI3bIKA U S3bIKA
xumuH. JlenaTh BBIBOJIBI 11O
pe3ysbraTaM IpOBEICHHBIX
XUMHYECKUX ONBITOB

6,7,8

15

VYrapubliii u
YIJIEKUCIIBIA
rasbl

YrapHuslii ra3 (Okcun
yraepona (II)), ero
CBONCTBA U
(bU3HOTIOTHYECKOE
JIECTBHE HA OPTaHU3M.
VYraekucnbiii ra3 (OKCH/I
yraepona (IV)), ero
MOJTy4YEHHE, CBOMCTBA U
MIPUMEHEHUE.
[TapHukoBbIN 3P heKT u
€ro MOCJEICTBUS

XapakTepu3oBaTh COCTAB,
MOJIyYEHUE, BAXKHENIIINE
(bu3nyecKue U XUMUYECKUE
CBOMCTBA OKCUAA

yraepona (II) u okcuna
yraepoja (IV). Conocrapnsth
CBOIICTBA OKCHIA

yraepona (II) u okcuna
yriepoza (IV) ¢ oGnactsimu
npuMmeHenus. OLleHuBaTh
BIIMSIHUE XUMHYECKOTO
3arpsAA3HEHUs] OKPYKaAOIIEeH
Cpelibl Ha OPraHUu3M
yenoseka. [’ pamoTHO
o0paIarkcs ¢ BeIecTBaMU B
MOBCEIHEBHOM KU3HH.
OOBEKTHBHO OLICHUBATh
“H(OpMAaIUIO O BEMIeCTBaX U
XMMHMYECKUX MTPOLEccax.
Kputnuecku oTHOCHTBCA K
IICEBIOHAYYHOU
uH(popMaIu,
HEe100pOCOBECTHOH pekiame
B Cpe€JICTBaX MacCOBOM
uHpOPMALUH

7,8

16

[IpaxTrueckas
pabota Ne 3.
«[lomyuenne
YTJIEKUCIIOTO
rasau
U3YYEHUE €T0
CBOMCTB»

[Tomy4yenue yriekuciaoro
rasza U U3y4yeHue ero
CBOMCTB

[IpoBONTE OMBITHI 11O
MOJTy4EHUI0, COOMPAHUIO U
HU3YYECHHUIO0 XUMUYECKUX
CBOWCTB YIJIEKHMCIIOTO rasa.
Pacrio3naBaTth ONMBITHBIM
IIyTEM YTJIEKUCIIBINA ras.
BrigBuraTs v mpoBEpSITH
3KCIEPUMEHTAIBLHO THUIIOTE3bI
0 XMMHYECKHX CBOHCTBaX

1-8




BEILIECTB Ha OCHOBE UX
COCTaBa U CTPOCHHS, HX
CIOCOOHOCTH BCTYNATh B
XHUMUYECKUE PEaKIUH, O
XapakTepe U MPOAYKTaxX
Pa3IMYHBIX XUMHUECKUX
peakuuii. Habmonats
CaMOCTOSITEIIHHO
MTPOBOIMBIC OTIBITHI U
OIUCHIBATH UX C IIOMOIIIBIO
POIHOTO SI3bIKA U SI3bIKA
XuMuH. Jlenatb BBIBOIBI 11O
pe3ylibTaTtaM npOBEICHHBIX
XHUMHUYECKUX OTIBITOB.
CobmogaTh mpaBuiia
Oe3omacHoi pabOThI PU
IIPOBE/ICHUH OITBITOB

17

YroapHas
KHCJIOTA U €€
con

VYronbpHas KMCIOTa U €€
coinu. JlabopaTopHbIii
onsIT 10. U3yuenue
CBOMCTB pacTBOpa
KapOOHaTa HaTpUs

XapakTepu3oBaTh
BakKHeHImMe pusnyeckue u
XMMHYECKNE CBOWCTBA
YTOJIbHOW KHCJIOTBI U €€
coxneil. ConocTaBisTh
CBOKCTBA YrOJIbHOW KHCIIOTBI
U ee coselt ¢ o0nacTsIMu
npumeHenus. [Iposoauts
peaKLuK, NOATBEPKIAIOIINE
KAa4eCTBEHHBIN COCTaB
kapOoHaroB. HaOmronath
CaMOCTOSITEIILHO
IIPOBOJIMMBIE OIIBITHI U
OIHCHIBATh UX C TOMOIIIBIO
POJHOTrO SI3bIKA U SI3bIKA
XUMHHU. JlenaTh BBIBOJIBI 110
pe3yabpTaTaM MIPOBEIECHHBIX
XUMHUYECKUX OMBITOB.
CoO:roaTh mpaBuia
Oe3omacHoi paboThI IpU
IIPOBEJICHUH OIIBITOB

1,3,4

18

Kpyrosopor
yriepona B
IpUPOAE

Kpyrosopor yriepona B
npuponae

JleMoHCTpUpPOBATH
IIOHMMaHue
3aKOHOMEPHOCTEN
KpYroBOpOTa 2JIEMEHTOB B
MIpUpO/JIE Ha IPUMEpe
yraepoja. OneHuBaTh
BIUSTHUE XUMHUECKOTO
3arpsI3HEHUSI OKPYKaroIen
Cpelbl Ha OpraHu3M
yenoBeka. Mcronb3oBaTh
MPUOOpPETEHHbIE 3HAHUS JIS
9KOJIOTUYECKH TPAMOTHOTO
MOBEJICHUS B OKPYKarOIEn
cpene. OObEKTUBHO
OLIEHUBATh UHPOPMALIHIO O
BELIECTBAX M XUMUYECKUX
nponeccax. Kpurtnuecku
OTHOCUTBCS K IICEBIOHAYYHOMU
nHpopmaruy,

6,7,8




HEe100pOCOBECTHOM pekiame
B Cpe€JICTBaX MacCOBOM
uHpOpPMALTUH

19

Kpemuuii u ero
CO€/IMHEHUS

Kpemuuii. Oxcnn
kpemuus (1V),
KpPEMHHEBasi KHCIIOTa U
crummkathl. CTEKIIo.
Kepamuka. Ctexno —
npuMep aMoppHOTO
Marepuania.
JeMoHcTpanuu.
OcaxJieHne KpeMHUEBOU
KHUCJIOTBI U3 pacTBOpa
CHJIMKATa

XapakTepu3oBaTh
MOJyYEHHE, BAXKHENIINE
(buznyecKkue U XUMUYECKUE
CBOMCTBA KPEMHUSL.
XapakTepu3oBaTh
B3aUMOCBSI3b MEXKITY
3JIEKTPOHHBIM CTPOECHUEM
aToMa U CBOMCTBAMHU
KpeMHUs. XapaKTepu30BaTh
COCTaB, IOJIy4YCHHUE,
BaXkHelmne pusnueckue u
XMMHUYECKUE CBOMCTBA
okcuaa kpemuus (1V),
KPEMHHUEBON KHCIIOThI U
cunnkaToB. ConocTaBisATh
CBOMCTBA KPEMHUS U €T0
COEIMHEHUN ¢ 00JIacTIMU
npumeHeHusi. COnocTaBIsATh
CBOMCTBA yIJIEKUCIIOTO ra3a u
KBapLa, yroJbHON 1
KPEMHHUEBOM KUCIIOT.
Ha6monath
J€EMOHCTPUPYEMBIE OIIBITHI U
ONUCHIBATH UX C TOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA
XUMHH. [[enaTh BBIBOJIBI MO
pe3ysabpTaraM IPOBEICHHBIX
XUMHUYECKUX OIBITOB

7,8

20

IIpaxTrueckas
pabota Ne 4.
OKcnepuMeHTa
JIBHOE
peuieHue 3aaa4
10 TEME
«Hemeranne»

DKCHepUMEHTAIbHOE
pelIeHne 3a1ay no TeMe
«HemeTaimien»y

[IpoBoauTh peakmuu,
MTOATBEPKIAIOITHE
KayeCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB.
BoiaBurats u mpoBepsThH
IKCIIEPUMEHTAITEHO TUTIOTE3bI
0 XMMHUYECKUX CBOMCTBaX
BEIIIECTB Ha OCHOBE X
COCTaBa M CTPOCHUS, UX
CIIOCOOHOCTH BCTYTIATh B
XUMHUYECKUE PEaKIUH, O
XapakTepe U MPoayKTax
Pa3IMYHBIX XUMUYECKHIX
peaknwmii. Habmronats
CaMOCTOSITETTHHO
MTPOBOJIUMEBIC OTIBITHI.
Habmonats xumudeckue
PEaKIUM U OIHCHIBATh UX C
TTOMOIIIBIO POJTHOTO SI3BIKA U
sI3pIKa XUMHH. Jlenathb
BBIBOJIBI 110 pe3yibTaTaM
MTPOBEJICHHBIX XUMHUYECKUX
ombIToB. CoOmMroaaTh mpaBuia
Oe3omacHoi paboThI IPU
MIPOBEJICHUH OITHITOB

21

O06o0maroree

Pemnrenne 3amau u

O000maTey 3HaHNU U 1e1aTh

1,34




IIOBTOPEHUE TIO

BBIINIOJIHCHUEC

BBIBOJIbI O 3aKOHOMCPHOCTAX

Teme YIPaXXHEHUH, U3MEHEHHS CBOMCTB
«HemeTannery | O3BOJISIONINX HEMETAIIOB B MOJTPYIIAX U
CHCTEMaTH3UPOBATh U MAJIbIX TIEPHO/IAX.
00001UTh TOTyYCHHBIS OcymiecTBIATh
3HaHUS 110 TeMe TI03HaBaTEIbHYIO pe(IICKCUI0
«Hemeramib B OTHOIICHUU COOCTBEHHBIX
JOCTH)KEHHUH B IPOIECCe
pelieHus y4eOHbIX U
TI03HABaTEIbHbBIX 33124
22 Kontponbnas | KonTposb 3Hanuii o reme | OCymiecTBIATh 6,7,8
paborta Ne 3 «HemeTammb» MO3HABaTEIBHYIO pediiek-
CHIO B OTHOIIICHUH
COOCTBEHHBIX JOCTHXCHUHN B
MpoILIeCcCe PEIICHUS YUeOHbIX
¥l I03HABATEJILHBIX 33124
1 Ob6mas [Tonoxxenne MeTamioB B O0600maTh 3HAHUS U JIeTIaTh 7,8
xapakTtepuctuk | [leproan- yeckoii cucteMe | BBIBOJIBI O 3aKOHOMEPHOCTSIX
a OJICMCHTOB- | XMMHUYECKHUX 3JIe- MCHTOB | U3MEHEHUS CBOMCTB
METaJUIOB . U. MenneneeBa. CTpoe- | METa/UIOB B OATPYIIIAX U
HUE aTOMOB METaJIJIOB. MaJIBIX TIEPHO/IAX.
OO01me cBolicTBa HaOmronare
METAJIJIOB. JIEMOHCTPUPYEMBIC
PacnpocrpaneHHOCTh MaTepHajbl H OMUCHIBAThH UX C
METAJIJIOB B MPUPOJIC. MIOMOIIIBIO POJTHOTO SI3BIKA U
JleMoHCTpaIuy. sI3bIKa XUMHH. Jlenath
Komnmekmust mpocThix BBIBO/IBI 10 Pe3yJIbTaTaM
BEIIIECTB — METAJIJIOB HaOJTFO ICHHSI
JEMOHCTPUPYEMBIX
MaTepUaoB
2 [Tpocteie duznueckre CBOMCTBa XapakTepu3oBaTh 1-8
BEIIECTBA — METaJIJIOB. XUMUYECKUE B3aMMOCBSI3b MEXKIY
METaJITBI CBOICTBa METAJIIOB: AJIEKTPOHHBIM CTPOSHUEM

peaklMy ¢ HeMeTallJlaMH,
KHUCJIOTaMH, COIIMH. P
AKTUBHOCTEHN METaJIJIOB
(2TEKTPOXUMHUYECKUHN PSijT
HaANPSDKEHUN METaJlIoB).
JeMmoHcTpanmu.
«CaTtypHOBO J€pEBO»
(B3auMo/ielicTBUE IIMHKA C
pacTBOpPOM HUTpaTa
cBuHIa). JlJabopaTtopHbIit
onsIT 11. ®dusznueckue
CBOICTBa METAJJIOB

aTOMOB, CTPOEHHEM
KPUCTAJUINYECKON PEIIETKH U
CBOWCTBaMHU METAJIJIOB.
ConocraBisTh 1
aHaJIM3UPOBAThH CBOICTBA
Pa3IMYHBIX METAIIOB.
BeiBurare v npoBepsTh
HKCIEPUMEHTAIEHO TUIIOTE3bI
0 XMMUYECKUX CBOMCTBaX
BELIECTB Ha OCHOBE UX
COCTaBa M CTPOCHHUS, UX
CIIOCOOHOCTH BCTYIIATh B
XMMUYECKUE peaKiuu, O
XapakTepe 1 MPOyKTax
Pa3IUYHBIX XUMHUECKUX
peaknwmii. Habmronats
JIEeMOHCTPUPYEMBIE OIBITHI U
CaMOCTOSITETILHO
MIPOBOJIMMBIE OTIBITHI,
OIMCHIBATh UX C IIOMOIIBIO
POJIHOTO SI3BIKA U A3bIKA
XUMUH. Jlenatb BHIBOBI IO
pe3ysbTaTaM MpoBeIEHHBIX
XMMUYECKUX OIBITOB.




TEMA 4.
METAJIJI
bl -9 yacos

CoO:ronaTh mpaBuia
0e3omacHoOi paboOThI PU
MIPOBE/ICHUH OIBITOB

[Tonydyenue CnocoObI oTy4eHUs XapakrtepuzoBars pa3ziauunsie | 1,3,4
METaJUIOB. meTaioB. [TorsTre o METO/IbI TTOTyYCHHS
[Ipumenenue MeTauTyprud. 3Hade- Hue | MeTauioB. COmocTaBIsATh
METaJIJIOB B METAJIJIOB B COBPEMEHHOM | CBOMCTBA METAJIIOB C X
TEXHUKE 00- 11ecTBe. npumeHeHruem. HabmonaTh
JleMoHCcTpanuu. JEMOHCTPUPYEMBIE
Komneknus BaxkHEHIIIMX MaTepHaJIbl ¥ OMBITHI,
MUHEPAJIOB METAJIJIOB. OIHCHIBATh UX C TTIOMOIIIBIO
BoccraHoBneHnue okcua | pOHOTO SI3bIKA M SI3bIKA
xkenesa (I11) amromuaremM XUMuU. Jlenath BHIBOJIBI 11O
pe3ynbTaTaM MpOBEACHHBIX
XUMHYECKUX OMBITOB U
HAOJIFOIEHUI
[llenounsie [llenounbple MeTAILITBI. O0600maTs 3HaHKS U JICNIaTh 6,7,8
MeTaJIbI OO0m1as Xxa- paKTepUCTUKA | BBIBOJIBI O 3aKOHOMEPHOCTSIX

noarpynmnsl. Hatpwii:
HaxO0’JIEHUE B IIPUPO/IE,
(u3nUecKue CBOICTRA,
B3aUMO/ICHCTBHE C
HEMETaJUIAMHU U BOJOM.
OkpalivBaHue MmiaMeH!
COJISIMH HATPUS.
I'uppokcun HaTpus, ero
CBOMCTBA, ITOJIy4YEHUE U
npuMeHenue. [IpaBuna
6e30macHoOi paboThI €
TUAPOKCHUJIOM HATpPHSL.
JeMoHcTpanmy.
B3anmoneiicteue HaTpus ¢
Bozoi. ['opeHne HaTpus B
xyope. OkpaimBaHue
TIJITAMEHU COJIIMH HATPUSL.
JlaGopatopHslii onbIT 12.
CBoiicTBa THIPOKCHIA
HaTpus

V3MEHEHUSI CBOMCTB
HIETIOYHBIX METAJLJIOB B
noArpymie. Xapakrepu3oBaThb
BaxkHelIne Gpusnueckue u
XMMHUYECKUE CBOMCTBA
HaTpusi. XapaKkTepru3oBaTh
B3aMMOCBSI3b MEKTY
ANIEKTPOHHBIM CTPOSHUEM
aToMa M CBOMCTBAMHU HaTpPHsL.
CormocTtaBisTh CBOMCTBA
HATPHs C 00JIACTSIMH
PUMEHEHMUS.
XapakTepu3oBarh
MOJIy4eHHE, TPUMEHEHHE,
BaXKHEHIIne pu3nveckue u
XUMHUYECKUE CBOMCTBA
TUAPOKCUIA HATPUS.
Habmonats peakiumy,
TTOATBEPKIAIOITHE
KAaueCTBEHHBII COCTaB COJIeH
Hatpusi. Habmonath
JEMOHCTPUPYEMBIE U
CaMOCTOSATEIILHO
MPOBOJUMBIE OMBITHI.
HaOmronate xuMuueckue
pPEaKIuy U OMHUCHIBATH UX C
TTOMOIIIBIO POTHOTO SI3bIKA U
sI3pIKa XUMHH. Jlenath
BBIBOJIBI 1O pe3yiIbTaTam
MPOBEACHHBIX XUMUYECKUX
onbIToB. CoOJTI01aTh TIpaBUIIa
6e3omacHoii paboThI IPU
MIPOBEICHUH OIBITOB




Kanpimit

Kanpmit —
MIPEACTaBUTENb CEMEICTBA
[IEJIOYHO3EMETbHBIX
MeTamioB. HaxoxxaeHnne
KaJiblus B mpupoae. Mei,
MpaMmop, U3BECTHSK 1
ruric. Gu3nyeckue
CBOICTBA,
B3alMOJICHCTBUE C
HEMETAIIaMU B BOJOM.
CoenuHeHns Kajlplus.
OKcua v TUAPOKCHL
Kanbls. MI3BecTh.
CrpoutenbHbie
MaTepHuabl: IEMEHT U
6eroH. OxpamBaHue

IJIaMCHU COJIIMU KaJIbIIWA.

JeMoHCcTpanuu.
B3aumopeiicTBue kanpnuus
¢ Bozoil. OkpamvBaHue
IUTAMEHHU COJIIMU KaJIbIHs

O0600111aTh 3HAHUA U J€TIaTh
BBIBOJIBI O 3aKO- HOMEPHOCTSIX
U3MEHEHUS CBOMCTB MIEJI0Y-
HO3eMEeJIbHBIX METAJIJIOB B
noArpynie. XapakTepu3oBaTh
BakHele Gpusnueckre u
XUMHYECKHE CBOMCTBA
KaJIbLUs. XapaKkTepu30BaTh
B3aUMOCBSI3b MEXKTY
3JIEKTPOHHBIM CTPOEHUEM
aToMa M CBOMCTBaMH
Kanpiys. ConmocTaBIIsITh
CBOMCTBA KaJIbIH U €T0
COEIMHEHUH ¢ 00IacTIMU
MIPUMEHEHUSI.
XapakTepu3oBaTh
TOTy4eHHE, TPUMEHEHHE,
BayKHEHIINEe PU3NIECKHe U
XUMHYECKHE CBOMCTBA
OKCHJIa TUPOKCH]Ia KATBIHSI.
Hab6mronats peakmmm,
MOATBEPKIAIOLINE
KadyeCTBEHHBIN COCTaB COJICH

7,8




kaneiust. HaGmronats
JIEMOHCTPHUPYEMBIC OTIBITHI U
OIIMCBIBATH MX C IIOMOIIIBIO
POJTHOTO SI3BIKA U SI3bIKA
XUMUH. JlenaTh BBIBOJIBI 11O
pe3yJibTaTaM MPOBEICHHBIX
XAMHUYECKUX OIBITOB

AnroMuHun AJIOMUHUH. XapakTepu3oBaTh 1,3,4
PacnipoctpaneHHOCTD HaxO0XJeHUE B PUPOJIE,
AITIOMUHHUS B IPUPOJIE. BaXkHelIne pusnueckue u
Pu3nYECKUE U XMMHUYECKUE CBOMCTBA
XUMHUYECKHE CBOMCTBA. AITIOMUHUA. XapaKTepU30BaTh
AM(DOTEPHOCTH OKCHIAa M | B3aUMOCBSI3b MEKIY
TUAPOKCH/IA aTFOMHUHMUS. 3JIEKTPOHHBIM CTPOECHUEM
IIpuMeHeHne amOMUHUA. | aTOMA U CBOMCTBaMU
JypantoMHH Kak OCHOBa antoMuHua. ConocTaBIsTh
COBPEMEHHOM aBHAIUU. CBONCTBA QJIFOMUHHUS U €r0
JeMoHcTpanuu. COEMHEHUN ¢ 00JIacTIMU
Komneknuus «ATIOMUHHN U | TPUMEHEHMUS.
€ro CIUIaBbI». XapakTepu3oBaTh
B3anmoneiictere MOJIy4EHUE, IPUMEHEHUE,
AJTIOMUHMS C BOJIOH, BaxkHelne Gpusnueckue u
pacTBOpaMH KUCJIOT U XUMHUYECKHE CBOMCTBA
niesnoyein OKCHJa U TUAPOKCH]IA

amroMuHUSA. OOBSICHATH
MOHSTHE «aM(OTEPHOCTH»
KaK BO3MOXKHOCTh
HPOSIBICHUS
MPOTUBOIIOJIOKHBIX CBOMCTB
(KMCITOTHBIX U OCHOBHBIX).
Ha6monath
JEMOHCTPUPYEMBIE
MaTepHaIbl U OIBITHI,
OMUCHIBATH UX C IIOMOIIbIO
POJIHOTO SI3bIKA U S3bIKA
XUMUH. JlenaTh BBIBOJIBI 11O
pe3ynbTaTaM MpOBEACHHBIX
XUMHUYECKUX OIBITOB
Kenezo Kenezo. Munepasl XapakTepu3oBaTh 6,7,8

xene3a. duznueckue u
XUMHYECKHE CBOMCTBA
(B3auMoJIeHCTBHE C
KHCJIOPOJIOM, KACTIOTaMH,
xjiopom). CoeHEHUS
xene3a (II) u xenesa (I11)
1 X CBOMCTBA: OKCHJIHI,
TUIAPOKCHUIBI U COJIH.
KauecTtBeHHast peakius Ha
noH >xenesa (III). Uyryn u
CTaJlb — Ba)KHEHUIIIHNE
CILIaBEI JKeJie3a.
3akajieHHasa U
OTMYIIEHHAS CTaJb.
Koppo3sus xenesa.
JeMoHcTpanmy.
Konnexmus «Keneszo u
ero cruiaBely. [lonydyenue

HaX0>KJIEHUE B IIPUPOJIE,
BayKHeHIIne pu3nveckue u
XMMHYECKNE CBOWCTBA
xkenes3a. XapakTepru3oBaTh
MIPOMBIIIJIEHHBIE CTIOCOObI
MOJTy4YEHUS UyTyHa U CTaJIH.
XapakTepuzoBaTh
BaXKHEHIIne pu3nveckue u
XMMHYECKNE CBOWCTBA
OKCHJIOB, THAPOKCHJIOB U
couett xenesa (II) u

xenesa (IIT). ConocraBnsars
CBOICTBA XKeJe3a U €ro
COEIMHEHN ¢ 00IacTAMA
npuMeHeHus. PackpbiBaThb
CMBICTI TIOHSITHSI «KOPPO3HSI».
Habmonats peakiumy,
MOJATBEPKIAIOIINE




JKEJIE3HOr0 Kyropoca
PacTBOPEHHUEM JKelle3a B
CEpPHOM KHUCIIOTE.
Okucnenne ruipokcuaa
skenesa (II) na Bozyxe.
Koppo3zus xenesa

Ka4eCTBEHHBLIN COCTaB coJiei
xenesa (I1I). Habmronars
JIEMOHCTPUPYEMBIE OTIBITHI U
OITHCBIBATH MX C IIOMOIIIBIO
POJIHOTO sI3bIKA U A3bIKA
XUMHH. [{eaTh BBIBOJIBI 1O
pe3yibTaTaM MpOBEACHHBIX
XAMHYECKHX OIBITOB

[IpakTuueckas
paborta Ne 5.
DKcnepuMeHTa
JIbHOE
perieHue
3a/1a4 1o TeMe
«Mertamibby

OKCepUMEHTAJIbHOE
pelIeHue 3a1a4 110 TeMe
«Metais»

IIpoBoauTs peakuumy,
MOATBEPKAAIOIINE Ka-
YECTBEHHbIN COCTaB
COEIMHEHUH METaJIJIOB.
HccnenoBaTh cBOMCTBA
COEIMHEHUH METaJIJIOB.
BoigBuraTs v mpoBepsITH
SKCHEPUMEHTAIBLHO TUIIOTE3bI
0 XUMHYECKHX CBOMCTBAX
BEIIIECTB HA OCHOBE MX
COCTaBa M CTPOCHUSI, UX
CHOCOOHOCTH BCTYIIATh B
XUMHUYECKUE PEAKIUH, O
XapaKkTepe U NPOayKTax
Pa3TUYHBIX XUMUYECKUX
peakuuii. HaGmronarpb
CaMOCTOSITCIIEHO
MIPOBOIMMBIE OIIBITHI.
Hab6monats XuMudeckue
pEeaKIMu U OMHUCHIBATh UX C
MOMOIIBIO POJTHOTO SI3bIKA U
sI3pIKa XUMHH. JlenaTh
BBIBOJIBI 10 pe3yiIbTaTam
MPOBE/ICHHBIX XUMUYECKUX
onbIToB. CoOII0/1aTh TIpaBUIIa
6e3omacHoi paboThl IPU
MIPOBEICHUH OTBITOB

7,8

O6o0maromee
MMOBTOPEHHE 110
TEME
«MeTanb»

Pemenue 3amau u
BBIIIOJTHCHHE
YIIPA)KHEHU,
IMO3BOJISIOIIHNX
CHUCTEMaTU3UPOBATh U
0000IINTH TOJTyUYCHHBIE
3HAHUA 110 TEME
«MeTab

O060061maTh 3HaHUS U AeNaTh
BBIBOIBI O 3aKOHOMEPHOCTSIX
U3MEHEHUS CBOICTB
METaJUIOB B MOJTPYIIax U
MaJIbIX MEPUOJIaX.
Ocy1ecTBIATH
MI03HaBaTENbHYIO pe(IeKCUI0
B OTHOIIICHUH COOCTBEHHBIX
JOCTHKEHUH B IIpoLiecce
pelieHus: y4eOHbIX U
MO3HABATENILHBIX 33]1a4

1-8

Oo6o0maromiee
MMOBTOPEHHE 1O
TeMaM
«CTtpoeHnue
aToMa» u
«ITepunoanueck
W 3aKOH U
IIepnonnuecka
s cUCTeMa

Pemenne 3amau n
BBITIOJIHEHHE
YIPa)KHEHH,
MO3BOJISIOIINX
CHCTEMaTHU3UPOBATh U
0000IIUTh MOTYYEeHHBIE
3HAHMS 110 TeMaM
«CTpoeHue aToMa» u
«Ilepnoanyeckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHX 3JIEMEHTOB

ConocTaBisITh COBPEMEHHYIO
(bopMyIHPOBKY
[Tepuoauyeckoro 3akoHa u
ero (hopMyIHpoOBKY, TaHHYIO
J. . MenaeneeBbIM.
PackpbIBaTh CMBICI
[Iepnonnueckoro 3akoHa

. . Menneneena.
OOBACHATH PU3NUECKUIA
CMBICII aTOMHOTO
(TopsiIKOBOTO) HOMEpa

1,3,4




XHUMHYCCKHX J1. 1. MenpaeneeBa» XHUMHUYECKOI0 DJIEMEHTA,
3JIEMEHTOB HOMCPOB I'PYIIIBI U IIEPHUOIA
JI. . Mennerne B [Iepuonnueckoi cucreme
cBaY . . MenpaeneeBa
TEMA 5. 3aKOHOMEPHOC | 3aKOHOMEPHOCTH OOBACHATH 3aKOHOMEPHOCTH | 6,7,8
OBOBIIIE TH U3MeHeHus | U3MEHEHHUs CBOMCTB U3MEHEHIs CTPOCHHUS ATOMOB,
HUE CBOMCTE AJIEMEHTOB U IPOCTHIX CBOWCTB 2JIEMEHTOB U
CBEJIEHU R BELIECTB B IVIABHBIX IIPOCTBIX BEILECTB B Ipeesax
OB MOArPYNIAX U B MaJIbIX MaJIbIX IIEPUOMIOB U IJIABHBIX
ITPOCTBIX
SJIEMEHT IIEpUOIAX. noarpynn. Habmonats
AX U BCILCCTB Jemoncrpanuu. O6pasubl | AEMOHCTPUPYEMBIC
HEOPTAH IIPOCTBIX BEIIECTB — MaTepuaibl ¥ ONUCBIBATH UX C
MYECKIX METAJIJIOB ¥ HEMETAIIJIOB IIOMOIIBIO POJTHOTO SA3BIKA U
BEILIECTB 2-10 ¥ 3-TO IepHO/I0B s3bIKa XUMHU. Jlenatb
AX -4 yaca BBIBOJIBI 10 pE3yJIbTaTaM
IIPOBEJCHHBIX XUMHUECKUX
OIIBITOB
3aKOHOMEpPHOC | 3aKOHOMEPHOCTH OOBsCHATL 3aKOHOMEpHOCTH | 7,8
TH U3MEHeHus | U3MECHEHHUs CBOMCTB WU3MEHEHUS CTPOEHUS U
CBOCTE CJIOKHBIX COCUHEHUN CBONCTB CIOMHBIX
COETHHEHHi AJIEMEHTOB — BBICIINX COECUHEHUN DIIEMEHTOB —
OKCHUJIOB U THJIPOKCH/JIOB, BBICILIUX OKCHJ/IOB U
SIICMCHTOB JIETY4YHUX BOJOPOAHBIX TUIPOKCHUJIOB, JIETYYHUX
COCIMHEHUM. BOJOPOJIHBIX COCIMHEHUNA —
JlaGopaTtopHsbiii onbiT 13. | B mipeienax MajibIX IEPHOIOB
CpaBHeHUE KUCIOTHO- Y IJ1aBHBIX [TOATPYII.
OCHOBHBIX CBOWMCTB Habmronats camocToATeIbHO
BOJIOPOJHBIX COEMHEHUN | MPOBOAMMBIE OIBITHI U
HEMETAJIJIOB OIIUCHIBATh UX C IIOMOIIBIO
POZIHOTO S3BIKA U SI3bIKA
XUMHH. JlenaTh BBIBOJBI 110
pe3yabTaTaM MPOBEJCHHBIX
XMMHYECKUX OIBITOB.
Coburonath npaBsuia
6e3omacHoi paboThI IPU
IIPOBEJICHUH OTIBITOB
KontponbHas | KonTposns 3Hanuii o reme | OCymecTBIATh 1-8
pabota Ne 4 «O60011eHMe cBeleHul 00 | Mo3HaBaTENbHYIO peduiek-
DJIEMEHTaxX U CHIO B OTHOILIEHUH
HEOPraHUYECKUX COOCTBEHHBIX JJOCTHKEHUH B
BELIECTBAX) npoliecce peleHns yu4eOHbIX
Y TIO3HABATENIbHBIX 3314
TEMA 6. Knaccudukan | [Tonstue o6 XapakTepu3oBaTh poiib 1,3,4
HAYAJIbH WS U CTPOCHHE | OPTaHMYECKOW XU- MUMU. OpraHUYECKUX CO- €TMHEHUIN
bIE opranudeckux | [IpyumHbl MHOrOOOpa3us | B MPUPOJIE U MPAKTUUECKOM
CBEJIEHA BEIIIECTB Op- TAHWYECKHX BEUIECTB. | JIesd- TEIIbHOCTH YEJIOBEKA.
A 0b CrpoeHne opranndeckux | XapakTepHu30BaTh 00IIUE
OPTAHNY BemecTs. M3omepus. CBOMCTBA OpraHU- YECKHUX
ECKUX Knaccudukanus coeauHeHni. OOBIICHATH
COEJIMHE OPraHUYECKHUX BEIIECTB MIPUYMHBI MHOTOOOpa3us
HUAX — 6 OpPraHUYECKUX BEIIECTB.
4acoB XapakTepu3oBaThb

B3aMMOCBSI3b MEXIY
CTPOCHUEM OPTraHUYECKUX
BEIIECTB U MX CBOMCTBaMHU.
PackpbIBaTh CMBICI TOHATHS




«U30MEPHSD.
Knaccudummponats
OpPraHUYECKHE BEIECTBA

Yrnesogopon | YTiaeBOIOpoAbl (METaH, HazwiBath oprannueckue 6,7,8
BI 3TaH, Mpornax, OyTaH, BeIlecTBa Mo ux Gopmye:
STHUJIEH U alleTUJICH): MeTaH, 3TaH, NpornaH, OyTaH,
CBOICTBA U IPUMECHEHHE. | STHJICH W alleTHJICH.
[IpupoaHbIe HCTOUHUKH Onpenenars BO3MOKHOCTb
YIJI€BOAOPOAOB: MIPOTEKAHUS peaKInii
MPUPOHBI ra3, HedTh, HEKOTOPBIX MPeCTaBUTENCH
yroib OpPTaHUYECKUX BEIIECTB C
KHCJIOPOJIOM, BOJIOPOJIOM,
raJloreHaMu
Kucnoponcone | Kucnoponconepxaiue HasbiBaTh opranndeckue 7,8
pIKarie OpraHWYECKHE BEIIECTBA. | BEIIECTBA IO UX (opMyIe:
OpraHUYecKHe CnupTsl (MeTaHoI, METaHOJ, ITAHOIL,
3TAHOJ, TUICHTJIUKOJb, STHJICHTJIUKOIIb, TIHIICPHH,
BelIeCTBa .
TJIMLEPHH): CBOMCTBA U YKCyCHasi KHCJIOTa,
npuMeHeHne. KapOoHOBBIE | cTeapuHOBAs KUCIIOTA,
KHUCTIOTHI (YKCyCHas, OJIEMHOBAs KUCIIOTA,
CTCapuHOBAs, OJICMHOBAsI). | IJIFOKO3a, aMUHOYKCYCHAsI
Kupsl. YraeBoisl kuciora. Onpenensth
(TiroK03a, Kpaxmarl, BO3MOKHOCTH ITPOTEKAHUS
LEJUTION03a). peaKIii HEKOTOPBIX
AMHHOKHUCIIOTBI MPEACTABUTEIICH
(aMHHOYKCYyCHAast OpPraHUYECKUX BEUIECTB C
kuciota). benkw. KHCIIOPOJIOM, BOZAOPOJIOM,
JlaGopaTtopHsblii onibIT 14. | MeTasIaMui, OCHOBAaHUSIMH,
N3yuenue cBOMCTB rajioreHamu. Habmonats
YKCYCHOM KHCIIOTBI CaMOCTOSITETTHHO
MTPOBOIMMEBIE OTBITHI U
OTIHCHIBATh UX C TOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA
xumuHd. Jlenath BHIBOJBI 110
pe3yabTaTaM MPOBEICHHBIX
XUMHUYECKUX OTBITOB.
Coburonath npaBuia
6e3omacHoi paboThI IPU
ITPOBEJICHUH OITHITOB
TectupoBanne | KoHTpousb 3HaHUM 1O OcymiecTBIATh 1-8
B hopme OI'D | Kypey «Xumust. 9 Kiacc» | MO3HABATEIBHYIO PE(IICKCHIO
B OTHOIIIEHUU COOCTBEHHBIX
JIOCTUKEHUI B MPOILIECCe
pelieHus y4eOHBIX U
MTO3HABATEILHBIX 3a/1a4
Ananus Paz6op u nmpopaboTka OcymiecTBiATh 1,3,4
HTOTOBOTO OIMOOK ¥ HETOYHOCTEH, MO3HABATEILHYIO pedIeK-
TecTupoBanms | CACTAHHBIX MU CHIO B OTHOIIICHUH
BBITIOJTHCHUH HTOTOBOTO COOCTBEHHBIX JTOCTHKE- HUM
1 paboTa Haj
TECTUPOBAHUS B IIPOIIECCE PEIICHUS
ommGKaMH y4eOHBIX W TTO3HABATEIIHLHBIX
3a/a4
O6o6Omaromee | O00OIICHNE 3HAHUM, OcymiecTBIIATh 6,7,8
IOBTOPEHHe 110 | NOTYYCHHBIX MPH MO3HABATENbHYIO PEICKCHIO
Kypey W3YYCHHUH Kypca «XUMHS. | B OTHOILICHHH COOCTBEHHBIX
«Xuvs. 9 9 kmacc» JOCTHKEHUH B TIpoIiecce

penieHus y4eOHbIX U




‘ ‘ KJ1acc» II03HABaTCIIbHbIX 3a1a4

Hroro 68 yacos, u3 HUX MpakTUUECKasi paboTa: 5 4acoB, KOHTPOJIBHBIX padoT: 4 yaca

Cnucox yueOHO—MeTOAM4YecKOol JUTepaTyphl
1. s yyurenst
1. PaGouas mporpamma y4eOHOTO TipemeTa « XUMHUsS» Ha YPOBHE OCHOBHOTO 0011er0o 00pa3oBanus k Y MK
no xumuu B. B. Epemuna, H. E. Ky3smenko, A. A [Ilpo3nosa, B. B. JIlynuna u metoandeckue
peKoMeH1aluu 110 ee cocTaBieHuto (aBTopsl B. B. Epemun, A. A. JIpo3nos, 3. 0. Kepumos).
2. Meroaudeckoe nocobue k yaueoOnuky B. B. Epemuna, H. E. Ky3smenko, A. A Jlpo3nora, B. B.
Jlynuna «Xumus. 8 xiace» (aBropsl B. B. Epemun, A. A. Jlpo3nos, 3. 0. Kepumos).
3. Meroauueckoe nmocooue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A [Ipo3nosa, B. B.
Jlynuna «Xumus. 9 xiace» (aBropsl B. B. Epemun, A. A. Jlpo3nos, 3. 0. Kepumos).
4. KoHTpOobHBIE U TPOBEPOUYHBIE pa0OTHI. «XuMHus. 8 kiace» (aBTopsl B. B. Epemun, A. A. JIpo310B).
5. KonTtponbHble U ipoBepouyHbie paboThl. «Xumus. 9 kinace» (aBtopsl B. B. Epemun, A. A. Jlpo3ioB).
2. /sl yueHuKa
- OCHOBHAs Iumepamypa
1. «Xumus. 8 kmace». Y4eOHUK ¢ AIeKTpOHHBIM IpuiioskeHueM (aBTopsl B. B. Epemun, H. E. Ky3pmenko,
A. A. Jlpo3nos, B. B. Jlynun).
2. «Xumus. 9 knace». YueOHUK ¢ 31eKTpOHHBIM npuiioskeHueM (aBtopsl B. B. Epemun, H. E. Ky3pmenko,
A. A. lpo3nos, B. B. JIynun).
- 0ONONIHUMENbHASL TUMePamypa
1. ’Kypnan «XuMus B IIKOJIE»;
2. Pabouas TeTpanp. Xumus. 8 kiacc (aBtopel B. B. Epemun, A. A. llpo3nos, I'. A. [llunapesa).
3. Pabouas rerpans. Xumus. 9 knacc (aBropel B. B. Epemun, A. A. Jlpo3nos, I'. A. [llumapesa).

Menuapecypcsl.
[J CD «Heopranudeckasi XUMHsI», H3IaTEIbLCTBO «Y UUTEIIbY
0 CD «I1Ikona Kupunna u Medoausy», H30aTeabCTBO «Y YUTENbY
[ Xumust. [Tpocsemenne «Heopranudeckast xumust»,. 8 kinace. (Ha 2-X AUCKaXx)
[ Xumwus (8-11 knacc). BupryansHast nabopaTtopust (yaeOHOE 37IEKTpOHHOE U3/1aHUE)

HNudopmanuoHHbIE CPEeACTBA

HuTepHeT-pecypchl Ha PyCCKOM SI3bIKE

1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBEThl aOUTYPHEHTY, YUUTEIIO XUMUH,

CIPaBOYHMK (04eHb OoJiblIasi moAOOpKa TaOINIl U CIIPABOYHBIX MAaTEPUAIOB), Becenasi XUMUsl, HOBOCTH,
OJIMMITHAIbI, KYHCTKaMmepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEJCHHI).

2. http://www.hij.ru XKypnan «Xumust 1 )KM3HbY» MOHATHO M 3aHUMATEIHHO PAacCKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbIi KypHaT «XUMUKH U XUMHS», B KOTOPOM
MIPEJICTaBICHO MHOXKECTBO OIBITOB M0 XMUMUH, 3aHUMATEIbHON MH(OpMAIH, TTO3BOJISIONIEH yBIIeUb
YYEHHKOB SKCIIEPUMEHTATIHFHON YacThIO MTPEeIMETA.

4. http://c-books.narod.ru BceBo3morkHas tuTepaTypa 1o XUMHUH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTeNbCTBO YU€OHOM uTepaTypbl. HOBHHKH HaydHO-
MOMYJISIPHBIX ¥ 3aHUMATENbHBIX KHUT 110 XUMHH.

6. http://1september.ru XKypHan s yautesneit 1 He TOJbKO. bolbioe KoM4ecTBO padboT YICHHKOB, B TOM
qHCIIe U UCCIIeI0BATENbCKOI0 XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii mKoOIbHBIN TOPTAI CO CChUIKAMU Ha
o0pa3zoBaTeNnbHbIE CAUTHI IO XUMUH.

8. www.periodictable.ru COopHHK cTaTell 0 XUMHYECKUX JIE€MEHTaX, HIUTFOCTPUPOBAHHBIN SKCTIEPUMEHTOM.

COI'JTACOBAHO COT'JTIACOBAHO
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